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MHMNHOBPHAYKU POCCUN
\,} denepanbHOE roCyapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS
@ Y4pEXKACHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapcrBeHssiii yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma aucuurinabl "@u3nka" Mo HanpaBJICHUIO HOATOTOBKH (CrieuanbHOCTH) "Xumus"

cTp. 2
HanpaBleHHOCTH (Mpoduiro) AHanuTHYECKas XUuMH 1 xumudeckas skcneptuza @I'bOY BO «Henl'Vy» P

Conepxanue

1. Ilean 0CBOCHMS IUCLUILIMHBI

2. Mecro pucumminsbl B ctpykrype OITOIT

3. Komnerenuuu oOy4aromierocs, GopMUpyeMbI€ B pe3yJIbTaTe OCBOSHUS TUCIUTITHHBI
(Momyst)

4. O06beM JUCHUTIIAHBI (MOTYJIsS)

5. CtpyKkTypa u cofepKaHue JUCIUTUTHHBI (MOTYIIs)

6. ®OHJ OIICHOYHBIX CPEACTB

6.1. IlepeueHp BUIOB OLICHOYHBIX CPEACTB

6.2. TurnoBble KOHTPOJIBHBIE 3aJJaHUS] U1 UHBIE MaTEPUabI IJIs1 TEKYILIEH aTTecTaluu
6.3. TumoBbIe KOHTPOJIBHBIE BOIPOCHI U 3aaHUS U1l IPOMEKYTOYHON aTTECTAUN

6.4. Kputepun onieHUBaHUA

7. YueOHO-MeToAnYEeCKOe U MHPOPMAITMOHHOE 00ECTICUCHUE AUCITUTLIIMHBI (MOTYIIs)
7.1. PekomeHnyemas aureparypa

7.2. Ilepeuenb pecypcoB HH(HOPMALIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTu "MHTepHeT"
7.3. Ilepeuenb nHDOPMATMOHHBIX TEXHOIOTHUI

8. MarepualibHO-TEXHUYECKOE 00eCIeUeHUE AUCITUTIIUHBI (MOTYJIs)

9. MeTtoanueckue ykazaHus JUisi 00y4aroIuXcs 0 OCBOCHUIO JUCHMILTUHBI (MOTYJIS)
10. CnenuaibHble YCIOBUS OCBOECHUS AUCIMILIUHBI 00Yy4atOIUMUCS ¢ MHBAJIMIHOCTBIO U
OrpaHU4YEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUYpEXIECHHUE BBICLIET0 00pa3oBaHUs

«HensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma aucuurinabl "@u3nka" Mo HanpaBJICHUIO HOATOTOBKH (CrieuanbHOCTH) "Xumus"

cTp. 3
HanpaBleHHOCTH (Mpoduiro) AHanuTHYECKas XUuMH 1 xumudeckas skcneptuza @I'bOY BO «Henl'Vy» P

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Llenbi0 OCBOCHHMST TUCTUILIHHBI «DU3UKa» SIBISETCS (POPMUPOBAHUE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS U
nproOpeTeHne CTyICHTaMH 3HaHUH 00 OCHOBHBIX (DYH/ITaMEHTAJIbHBIX 3aKOHAX (DU3HKH.

OCHOBHBIE 33J1a4 JUCITUTLUTHHBI: N3YUYCHHUE CTYACHTAaMU OCHOBHBIX MTOHATHHN 1 3aKOHOB (1)H3I/IKI/I, 3HAaKOMCTBO C OCHOBHBIMH
METOJAaMHU UCCIICAOBaHM A, HCIIOJIb3YyEMBIMU B (1)I/I3I/IKe; HU3YyUCHUC HpI/IJ'IO)KeHI/Iﬁ (1)I/ISI/I‘ICCKI/IX 3aKOHOB B HpO(i)eCCI/IOHaJ'ILHLIX 3ajJjadax.

Pe3yJ’ILTaTI)I 06y'-IeHI/I$I 10 JUCHUIITIMHE HAIIPABJICHbI HA JOCTHKCHUE NHAUKATOPOB:

OIIK-4-1. UmeeT MpeaCcTaBJICHUE O B3aUMOCBAI3H pa3JACjIOB XUMHUHU C TCOPETHUICCKUMU OCHOBAMHA (1)1/131/11(1/1 U MaTCMaTUKH,

OITK-4-2. YMeer UCIOb30BaTh 3HAHUS TEOPETHYECKUX OCHOB (DM3MKH U MATEMATHKH JUIS TUIAHUPOBAHUS XUMHYECKOTO
SKCIEPUMEHTa, 00paOOTKH U HHTEPIIPETUPOBAHUS ITOJIyYEHHBIX Pe3yJIbTaTOB;

OIIK-4-3. IMeeT npakTHYECKHH ONBIT pelIeHus ((U3NIECKUX U MaTEMaTHYeCKUX 3a7a4 MPUMEHHUTEIBHO K Pa3IMYHbIM 00J1acTIM
npodeccnoHaIbHON IeSITeIHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OIIOIT: b1.0.02

2.1 TpeGoBaHuUs K MpeIBAPUTEIbHOI MOATOTOBKE 00y4YaI0IIEerocs:

He mpenycmotpeno

2.2 JIucuUNIMHBI U MPAKTHKH, 1JI51 KOTOPBHIX 0CBOEHHUE TAHHOW JUCHMIIMHBI (MOAYJIs1) HE0OXOANMO KaK MpeallecTByIolee:

duznyeckas XUMHUS

dusngeckre METOIBI UCCIICIOBAHNAS B XUMHH

Crtpoenue BemecTna

CHCKTpaJ’[LHHC MCTO/IbI aHaJIn3a

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

OIIK-4: Cnoco0eH n1aHMPoOBaTh Pad0Thl XHMHYECKOH HANPaBJIEHHOCTH, 00padaThbiBaTh H HHTEPNPETHPOBATH NMOJTY4YEeHHBIC
pe3yJIbTaThl ¢ HCNI0/Ib30BAHHEM TEOPEeTHYECKHX 3HAHMIA M NPAKTHYEeCKHX HABBIKOB PelllcHUsl MATeMATHYeCKHX H
(uznuecknx 3agay

3HaTb:

s noctmxenus naaukaropa OITK-4.1: ocobeHHOCTH OpraHU3aluy eCTECTBEHHOHAYUHBIX UCCIIEI0OBAHNI; METO/IBI M CIIOCOOBI
MOJIY4EHUS U OCBOCHUS MaTepualia 1o Gpu3uke; o GU3NYeCKUX Mpoleccax, IPOUCXOSAIIUX B OKPYKAIOLIEM MHUPE U, B YACTHOCTH, O
(U3HYECKUX MPOIIeccax, COMPOBOKIAIONINX NPO(HECCHOHATBHYIO AEATEIbHOCTD; OCHOBHBIE IIPaBUIia 0(OPMIICHUSI MATEPHAIIOB U
Pe3ysIbTaTOB JIAOOPATOPHBIX HCCIIEI0BaHUIA; MpaBuiia oopMIiIeHHs TaOJIHILl, CXEM, PUCYHKOB M YEPTEIKEH B HAYUHBIX OTUETAX;
MPaBHJIa ¥ CIIOCOOBI BHIYMCIICHUS IOTPEIHOCTEN ITOMYIEHHBIX JaHHBIX

YMmernb:

Jns noctmwkenus unaukaropa OIIK-4.2: s dexTrBHO Opranu3oBaTh paboTy MO U3YUEHHUIO ONPEAEIECHUN U 3aKOHOB €CTECTBEHHbIX
HayK; T0JIb30BaThCS TEOPETHIECKUMHY 3HAHHS U NIPAKTHYECKAMHU HaBBIKAMH, TIOYYCHHBIMHI B paMKaX H3y4eHHs Kypca o0meit
(U3UKY; IPOTHO3HUPOBATH MOCIEACTBUS (PU3NUECKUX MPOLIECCOB NPOUCXOAAMINX B IPOPECCHOHANBHOM NeATeIbHOCTH;
AHAIIM3UPOBATH MOTyYEeHHBIE SKCTICPIMEHTANBHEIE JAHHBIC; PAMOTHO, ITOCNIEJOBATEIbHO 1 JIOTHYHO O(OPMHUTE Pe3yIbTaThl pabOTHI

Baaners:

s noctmxenus naaukaropa OITK-4.3: HaBbIKaMK CaMOCTOSTENIbHOM paboThl ¢ yueOHOM U HayqyHOH TUTEepaTypoii; 6a30BBIMHU
TEOPETUYECCKUMH 3HAHUSIMH ¥ HaBbIKAMH JIAOOPATOPHBIX MCCIEAOBAaHUN B 00JaCTH (PU3HUKK; TOHATHHHBIM anmnapaToM (Gpu3nku;
HaBBIKOM I'PAaMOTHOTO MPEJICTABJICHUS PE3yJIbTATOB UCCIICIOBAHUI U HABBIKOM O(OPMIICHHSI OTYETOB 110 J1a0OopaToOpHBIM paboTamM

B pe3yabTaTe 0cBOCHMS AMCHMIIJIMHBI 00yYaKOIIMiicA T0/IKeH

3.1{3naTn:
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cTp. 4

3.1.1

0COOEHHOCTH OpraHU3allii €CTECTBEHHOHAYYHBIX HCCIICI0BAHHI; METO/bI U CIIOCOOBI MTOJYYEeHHUSI U OCBOCHUS
Marepuaia no Gusnke; o GU3NIECKUX MPoIeccax, POUCXOAAIINX B OKPYKAIOIIEM MUPE 1, B YACTHOCTH, O
(bU3NUECKUX TPOLIECCAX, COMPOBOKAAIOUINX MTPOPECCHOHANBHYIO JIESITEIbHOCTh; OCHOBHBIE MpaBHiia 0(OpPMIICHHUS
MaTepuasoB U Pe3yIbTaToB Ja00paTOPHBIX HCCIEeIOBAHNH; IpaBmia oGopMiIeHUs TabIuI, CXeM, PUCYHKOB U
YepTeKel B HayuHBIX OTYETAaX; [IPaBUIa U CIOCOOBI BEIYMCIICHHS TIOIPEITHOCTEH MOIYUYEHHBIX JaHHBIX

3.2|YMmeTh:

321

pe3yabTaThl pabOTHI

3¢ GeKTHBHO OPraHn30BaTh PadOTY MO U3YUSHHUIO ONPEAETICHUI U 3aKOHOB €CTECTBCHHBIX HAayK; ITOJIb30BATHCS
TEOPETHYECKUMH 3HAHUS U NMPAKTHYECKHUMHU HaBBIKAMH, TIOJIy4€HHBIMH B paMKaxX U3y4eHus Kypca oOmiel pu3nuku;
IIPOTHO3MPOBATh MOCIEACTBHS GU3MIECKUX MPOLECCOB MPOUCXOIINX B TPO(HECCHOHATBHON IESITENFHOCTH;
aHAJTM3UPOBATH TOJyYEHHbIE SKCIIEPUMEHTAIIBHBIE JAHHBIE; TPAMOTHO, ITOCIIEI0BATENFHO U JJOTUYHO 0(OPMHUTH

3.3|Baagern:

331

paboram

HaBBIKAMH CaMOCTOSATEIBHON paboThI ¢ y4eOHOM M HAYYHO JTHTepaTypoil; 6a30BBIMU TEOPETHUECKUMH 3HAHUSIMH U
HaBBIKaMU J1a0OpATOPHBIX UCCIIEOBAHUHN B 001aCTH (PU3NUKU; TIOHATHHHBIM anmnapaToM (pU3UKH; HABBIKOM
TPaMOTHOTO MPEICTABICHHS PE3yIbTATOB UCCIIEIOBAHUI 1 HABBIKOM O(OPMIIEHHUS OTYETOB TI0 J1aO0paTOPHBIM

4. OFbEM JUCIHUILIMHBI (MOIY.JIsT)

O0was TpyaoemMKoCcTb

17 3ET

9acoB Ha KOHTPOJIb
KOHTaKTHast pabora: 270,2

189

Yacos 1o yueOHOMY Tutany : 612

B TOM YHCIIE :

ayJqUTOpHBIE 3aHATHS : 234 9K3aMeHsl 2, 3, 4
camocTosTenbHas padota : 152,8 3a4ersl 3, 4

Bugs! KOHTpoONIL B cemMecTpax:

oTcueTa. TpaeKkTopusl, JJIMHa MyTH, BEKTOp nepemenieHust. CKopocTs.
VYckopenne. Kunemaruka BpamaTensHoOro JBmkeHus. [lepBoiii 3akoH
Hrrorona. Cuna. Mexaanueckue cucteMbl. Macca. Ummynsc. BTopoii 3akon
Herorona. IIpunnun  He3aBUCUMOCTH AeHCTBUA CUIl. TpeTHii 3akoH
HeroToHa. 3aK0H coOXpaHEHHS UMITYJIbCa. 3aKOH JBMKEHHS LIEHTPa Macc.
Cunbl B Mexanuke. PaboTa, sHeprust, MomiHocTh. KiHeTnueckas u
MOTEHIIMAIbHAS SHEPTU MEXaHUYECKOI CUCTEMBI. 3aKOH COXPaHEHHUS
sneprun. Coynapenus. Ilotennuansnoe nose cuit. Ilone cun tarorexHus.
Kocmuueckue ckopoctu. MomenT nnepin. Kuneruueckas sHeprus
BpaueHusi. MomeHT cuiibl. OCHOBHOE YpaBHEHHE TMHAMUKY BPalIaTEIbHOTO
JBIDKEHHS TBEPAOTO Tena. MOMEHT UMITYJIbCa U 3aKOH €r0 COXPaHEHUS.
CorocTaBieHle OCHOBHBIX BEJIMYMH U COOTHOLIEHHUM [T TOCTYNAaTEeIbLHOTO U
BpamareiabHoro ApmwxkeHus Tena. [IpeodpasoBanus ['anmunes. [ToctynaTs
Ounmreiina. [IpeoOpazoBanus JlopeHia. OCHOBHBIE COOTHOIICHUS
PEISTUBUCTCKON TUHAMUKH. /JIeK/

HKP: 36,2
5. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOJIYJIST)
Kon HaumenoBanue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | YacoB JlutepaTtypa
| 3aHATUS [ Kvpc
Paznen 1. ®usnyeckne ocHOBBI MeXaHUKH. MoJsiekyasipHasi pu3uka u
TEPMOJAMHAMHKA
1.1 IIpenmer pu3nku. MexaHuka u ee CTpyKTypa. Monenu B Mexanuke. Cucrema 2 18 |JI1.1J11.2 J11.3 JI1.4

JI1.5 J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
J12.7J12.8 J12.9
JI2.10 J12.11J13.1
JI3.2J13.3 J13.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10 J13.11 JI3.12
01 32 33 24 25 56
97
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1.2 CraTucTudeckuil 1 TEpMOJUHAMUYECKUN METO/bI UCCIIEA0BAHMS. 2 18 |JI1.1JI1.2 JI1.3 JI1.4
Tepmoamnamudeckas cucrema. Temmneparypa. Moaens uieaipHOTO rasa, JIL.5 JI1.6J12.1 J12.2
OCHOBHBIE 3aKOHBI HJIEAJILHOTO ra3a. Y paBHEHHE COCTOSHHA UAEAIBHOIO Ta3a. J12.3 J712.4 J12.5 J12.6
Ocnosnoe ypaBuenne MKT naeansnoro raza. CpeaHsist KBagpaTUIHAS J12.7 J12.8 J12.9
CKOPOCTb MOJIEKYJI HJ€aNbHOro ra3a. 3akoH MakcBeluia o pacipeielIcHuu J12.10 J12.11J13.1
MOJIEKYJ UACAILHOTO ra3a o cKopocTsaM. CKOPOCTU XapaKTepU3YIOLIe JI3.2J13.3 JI3.4 JI3.5
COCTOSIHUE UeabHOTO Ta3a. bapomerpudeckas ¢popmyna. Pacnipenenenue JI3.6 J13.7 J13.8
Bonbumana. Cpensss JulnHa CBOOOIHOro Ipobera MoeKyIl. SIBieHue 013233 24 25 56
nepeHoca. TemnonpoBoanocts. JJuddysus. BHyrpenHee TpeHue (BI3KOCTD). 27
BHyTpeHHss SHEeprus TePMOIMHAMUYECKON cucTeMbl. Hucio cTeneHei
cB0OobL. 3akoH bonpMana o paBHOMEPHOM pacpeelIeHUH YHEPTUH 10
cTerneHsaM cBoboasl. IlepBoe Hadano TepmoanHamuku. Pabota rasa npu ero
pacmmpenud. TermmoeMKocTb. MomsipHast TETIIOEMKOCTh P MOCTOSHHOM
00beMe. MosipHast TEIIOEMKOCTh IIPU IIOCTOSHHOM JaBJICHUU. Y paBHEHUE
Maiiepa. M3omporieccel. AnuabaTuyeckuii porecc. Pabora raza B
anuabatuueckoM npouecce. [lonutponnyeckue npoueccsl. Kpyrosoit
nporiecc (k). KT/ kpyrosoro mporiecca. O0paTuMblii 1 HEOOpaTUMBIN
npouecchl. DHTponus. M3Menenue sHTponuu. CTaTUCTUUECKOE TOJIKOBAHHE
suTponuu. [Iporeccst Bo3pacranus suTponuu. Bropoe Hagaio
TepMoAMHaMuKU. TpeTbe Hauaao TepMOANHAMUKH. TemIoBble JBUIAaTENN U
xonoawibHbIe MammuHbL. Teopema Kapno. Luxir KapHo. YpaBuene Ban-nep-

Baanbca. 30TepMbl peanbHbIX ra30B. BHYTpeHHs SHEprus pealbHOro rasa.
Kunkoctu u ux onucanue. [lopepxHocTHOE HaTsHKeHHE. CMaunBaHuUE.
Kpucrammdeckue 1 aMmop¢hHbIe TBEpAbIe TeNa. TUIIBI KPHCTALIOB.
TermmoeMKkocTh TBepABIX Tell. MI3MeHeHne arperatHbeix coctostamii. ®a3oBbie
nepexonpl. JluarpamMma coctosiHus. Y paBHeHue Knaneiipona-Knaysuyca.
AHanu3 aAuarpamMMel coctostHus. /JIex/

1.3 Pemenue 3anau no kuHemartuke. Pernenne 3aqad 1o JUHAMHMKE MaTepUaIbHON 2 10 |JI1.1J11.2 J11.3 JI1.4
TOYKHU. PelieHune 3a1au Ha BRIYMCICHUE paOOThI, MOIITHOCTH M SHEPTHH. JIL.S JI1.6J12.1 J12.2
Pemenue 3aga4 no Mexanuke Teepaoro tena /Ilp/ J12.3 J712.4 J12.5 J12.6

J12.7 J12.8 J12.9
JI12.10 J12.11J13.1
JI3.2 JI3.3 J13.4 JI3.5
JI3.6 JI3.7 JI3.8
313233 54 35 D6
27

1.4 Pemenwne 3amaq mo MONIEeKyIsIpHO-KUHETHIECKOW TEOPUH HICANTBHBIX Ta30B. 2 8 JIT.1JI1.2 JI1.3 JI1.4
Pemenue 3agau no repmoaunamuxe /I1p/ JI1.5 J11.6J12.1 J12.2

J12.3J12.4 J12.5 J12.6
J2.7 12.8 J12.9
JI12.10 J12.11J13.1
JI3.2 JI3.3 JI3.4 JI3.5
JI3.6 J13.7 J13.8
01 32 33 24 25 56
97
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cTp. 6

1.5

Kunemaruka. JluHamMuka MaTepuanbHoil Touku. Pabota u sHeprusi. MexaHuka 2
TBEPIOIO TejIa. DIEMEHTBI CIIENIUAILHOM TEOPHUH OTHOCUTEIBHOCTH.
MornexyIspHO-KUHETHYECKas! TEOPUS UACAIbHBIX ra30B. TepMOAUHAMUKA.
PeanbHble ra3sl, )KUAKOCTH U TBepbie Temna. /Cp/

534

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

JI1.5 J11.6J12.1 J12.2

J12.3 J712.4 J12.5 J12.6
J12.7 12.8 J12.9
J12.10 J12.11J13.1

JI3.2J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8

013233 24 25 56

o7

1.6

WupuBuayanbHble KOHCYJBTAIMU, TEKYIHH KOHTPOJb /VIKP/ 2

9,6

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

JI1.5 J11.6J12.1 J12.2

J12.3712.4 J12.5 J12.6
J12.7 12.8 J12.9
J12.10 J12.11J13.1

J13.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8

01 3233 24 25 56

27

Paznen 2. DjieKTpU4eCTBO U MarHeTHU3M

2.1

Onekrpuyeckuid 3apsj. 3akoH Kynona. HampsbkeHHOCTB 3 18
anekrpocrarndeckoro moist. [lotok BexTopa E. [lpuniun cynepro3ummm
3eKTpocTatnyeckux nojieil. Teopema ["aycca. Lupkymnsanus BekTopa
HanpspkeHHocTH. [loTeHnmansHas sHeprus 3apsaa. [loteHmnuan
AJIEKTPOCTATHUECKOTO MouIsl. PasHoCcTh noTeHnunanos. CBA3b MEXIY
HAINpPsHKEHHOCTHIO U MIOTEHIHAIOM. DKBUIIOTEHINATBHEIE TIOBEPXHOCTH.
[Tpumeps! pacyera HanboIEE BAYKHBIX CHMMETPUYHBIX AJIEKTPOCTATHUECKUX
ToJiel B BakyyMe. DJIeKTPOCTaTUIECKOe TIOJIE B TUAIIEKTPUIECKOH cpee.
[MonsipuzoBaHHOCTH. [IManeKTpuYecKas NPOHUIAEMOCTh CPEJIbI
DJeKkTpuUecKoe cMelleHne. Y CIIOBYs Ha TPaHuIe pas3zielia qByX
nuaIekTprueckux cpenl. CerHerosnekTpuku. [IpoBoaHUKH B
NIEKTPOCTATHIECKOM IT0JIe. DIeKTpoeMKocTh. KonneHncaropsl. CoetnHeHHs
KOHJICHCATOPOB. BHGPFI/Iﬂ CHUCTCMBI HEITOABMKHBIX TOYCYHBIX 3aps10B.
DHeprus 3apsHKEHHOTO YeANHEHHOTO POBOIHHUKA. DHEPTHUS 3apsHKEHHOTO
KOHJIeHCcaTopa. DHEePrus dIEKTPOCTATHYECKOTo 1moisi. [IocTOsIHHBIN
JNIEKTPUYECKUI TOK, CHJIA U IUIOTHOCTH TOKa. CTOPOHHHE CHIIBL.
DJeKTpOABIKYIIAS CHJIa U HanpspkeHue. 3akoH Oma. Dnekrpudeckoe
conporuBiienne. CONpOTUBICHUE COSANHEHHS IPOBOTHUKOB: TeMneparypHas
3aBHCUMOCTb COIPOTHBIICHUS. PaboTa 1 MOIIHOCTh ToKa. 3akoH [Ixoymns—
Jlenna. 3akon Oma i1t HeOTHOPOIHOTO ydacTka 1emnu. [Ipaemina Kupxroda
JUISl pa3BETBIICHHBIX 1enel. /Jlex/

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

JI1.5 J11.6J12.1 J12.2

J12.3 J12.4 J12.5 J12.6
J12.7 12.8 J12.9
J12.10 J12.11J13.1

JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8

013233 54 35 56
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MHWHOBPHAYKHM POCCHUU

w DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
YUYpEKICHHUE BBICLIETO 00pa3oBaHUs

«HensOunckuit rocynapctBeHHslil yausepeurer» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma aucuurinabl "@u3nka" Mo HanpaBJICHUIO HOATOTOBKH (CrieuanbHOCTH) "Xumus"
HarmpasieHHOCTH (mpoduiTio) AHanuTHYECKast XuMus 1 xumudeckas skcreptusa ®IBOY BO «Henl'V»

crp. 7

22 OCHOBHBIE 0COOCHHOCTH MarHUTHOTO noJist. Pamka ¢ TokoM. Hanpasnenue 3 18 |JI1.1JI1.2 JI1.3 JI1.4
MarHuTHOTO 1oJis1. BekTop MarauTHOM MHAYKIUA. MaKpo TOKA U MHEKPOTOKH. JIL.5 JI1.6J12.1 J12.2
CBs13b MEXJY BEKTOPaMHU, XapaKTepU3yIoUMH MarHuTHoe 1ose. [Togobue J12.3 J712.4 J12.5 J12.6
BEKTOPHBIX XapaKTEPUCTUK IEKTPOCTATUIECKOTO U MATHUTHOTO TIOJIEH. J12.7 J12.8 J12.9
3akon buo—CaBapa—Jlannaca. MaruutHoe noje npsiMoro Toka. MaruurHoe J12.10 J12.11J13.1
oJIe B IEHTPE KPYrOBOI'O TOKA (ColeHOMJa). 3aKOH AMIiepa. JI3.2J13.3 JI3.4 JI3.5
BzaumoneiicTBie nmapamiensHeIX TOKOB. MarHuTHas moctosiHHast. Equauiie JI3.6 J13.7 J13.8
MarHUTHOW MHIIYKIIMW HAIIPSDKEHHOCTH MarHUTHOTO IOJIsl. MarHUTHOE IoJie D1 52 D3 D4 25 D6
cBoOOHO IBMKYIIEerocs 3apsina. Cuna JlopeHna. JIBimKeHUE 3apsKEHHBIX 27
4yacTHL B MarHUTHOM nose. D¢ dext Xoma. Teopema 0 LUPKYISILIUN BEKTOpa
B. TIlotok BekTopa marHuTHOM MHAYKIHH. Teopema ["aycca mist MarHUTHOTO
nons B Bakyyme. Cucrema ypaBHeHuUil MakcBeiuia Juis 3J€KTpOMarHUTHOTO
nosisi. Buxpesoe anexrpuueckoe mone. Tok cmemenus. [lonnas cuctema
ypaBHeHui Maxcaenia. OnbiTel @apages. 3akon @apanes. 31C uHIyKIMU B
HETIOIBIDKHBIX MTPOBOIHIKAX. Bpalenne paMKi B MarHUTHOM TIOJIE.
Buxpessle Toku (Toxu Pyko). MHAYKTUBHOCTH KOHTYpa. CaMOUHYKIHSL.
Bsaumuas unaykius. TpanchopMaTopsl. DHEprus MAarHUTHOTO TIOJISL.
MarHuTHbIE MOMEHTBI BJIEKTPOHOB U aTOMOB. /lMa- U mapaMarHeTUKU.
Hamaramuennocts. Marautsaoe nose B Bemjectse. GeppoMarHeTHKH U UX
cBoiictBa. /JIex/
2.3 Pemenue 3anau 1o snexkrpocraruke /I1p/ 3 12 JIL.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
J12.7 12.8 J12.9
J12.10 J12.11J13.1
JI3.2 JI3.3 JI3.4 JI3.5
JI3.6 J13.7 J13.8
913233 24 25 56
27
24 Pemienue 3agay 1o BHIYUCIIEHUIO XapaKTEPUCTUK IOCTOSHHOTO 3 12 JI1.1J11.2 J11.3 JI1.4
anekTpudeckoro Toka /TIp/ JI1.5 J11.6J12.1 J12.2
J12.3 J712.4 J12.5 J12.6
J12.7 J12.8 J12.9
J12.10 J12.11J13.1
JI3.2 JI3.3 J13.4 JI3.5
JI3.6 JI3.7 JI3.8
3132 33 54 35 56
27
2.5 Pemenne 3a1a4 Ha BEIUMCIEHNE XapaKTEPUCTUK MATHUTHOTO TIOJIS U 3 12 JI1.1J11.2 JI1.3 JI1.4

MarHuTHBIX siBreHui /TIp/

JI1.5 J11.6J12.1 JI2.2
J12.3712.4 J12.5 J12.6
JI2.7 J12.8 J12.9
J12.10 J12.11J13.1
JI3.2J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8
019233 34 35 06
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MHMNHOBPHAYKH POCCUN
\1} DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUYpEKICHHUE BBICLIETO 00pa3oBaHUs

«HensOunckuit rocynapctBeHHslil yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma aucuurinabl "@u3nKa" M0 HaIpaBICHUIO NOATOTOBKH (CIeHaibHOCTH) "Xumus"
HarmpasieHHOCTH (mpoduiTio) AHanuTHYECKast XuMus 1 xumudeckas skcreptusa ®IBOY BO «Henl'V»

crp. 8

2.6  |/IaGopaTopHbIil MpakTUKyM IO 3neKTpocTaTuke /J1ad/ 3 6

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

JI1.5 J11.6J12.1 J12.2

J12.3 J712.4 J12.5 J12.6
J12.7 12.8 J12.9
J12.10 J12.11J13.1

JI3.2J13.3 J13.4 JI3.5
JI3.6 JI3.7 JI3.8

013233 24 25 56

o7

2.7 JlaGopaTopHbIii MPAKTHKYM 10 AJIeKTpoAnHaMuke /J1ab/ 3 6

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

JI1.5 J11.6J12.1 J12.2

J12.3712.4 J12.5 J12.6
J12.7 12.8 J12.9
J12.10 J12.11J13.1

J13.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8

01 3233 24 25 56

27

2.8  |/TaGopaTopHbIil MpaKTUKyM IO MarHetusmy /J1a6/ 3 6

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

JI1.5 J11.6J12.1 J12.2

J12.3 J712.4 J12.5 J12.6
J12.7 12.8 J12.9
J12.10 J12.11J13.1

JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8

0135233 54 35 56

27

2.9 OnexTpocTaThKa. DNeKTpoanHaMuka. Marderusm. /Cp/ 3 49,7

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

JI1.5 J11.6J12.1 JI2.2

J12.3712.4 J12.5 J12.6
JI2.7 J12.8 J12.9
J12.10 J12.11J13.1

JI3.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8

01 32 33 24 25 56

97

2.10 |MuouBuayanbHbIC KOHCYIBTALMU, TEKYIHH KOHTponb /MKP/ 3 13,3

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

JI1.5 J11.6J12.1 J12.2

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

JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8

013233 24 25 56

o7

Pa3nen 3. Koseoanust u Bosinbl. BosiHOBasi M KBAaHTOBAasi ONTHKA.
CTpoeHnne aToMa U aTOMHOTO Ipa
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MHWHOBPHAYKHM POCCHUN

w DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
YUYpEKICHHUE BBICLIETO 00pa3oBaHUs

«HensOunckuit rocynapctBeHHslil yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma aucuurinabl "@u3nka" Mo HanpaBJICHUIO HOATOTOBKH (CrieuanbHOCTH) "Xumus"
HarpaBieHHOCTH (mpoduitio) AHanuTHYECKast XuMus 1 xumudeckas skcreptusa ®IBOY BO «Henl'V»

crp. 9

3.1 Konebanus. O0Omuil moaxoa Kk U3y4eHUIO KoebaHui pa3nuuHoil pusudyeckoit 4 12
npuposl. [apMoHIYecKre KoJIeOaH s U UX XapaKTePUCTHUKH.
JuddepenunansHoe ypaBHEHHE TAPMOHUYECKUX KOJICOAHUIA.
OKCIOHEHIMANbHAs POpMa 3aIMCH TAPMOHUYECKUX KOJICOaHHIA.
MexaHnuyeckre rapMOHHYeCcKHe KoJieOaHust. DHepIrust MaTepUaIbHOU TOUKH,
COBepIIaroIeii rapMoHIUYecKUe Kosebanus. ['apMoOHHYeCKHi OCIHILIATOP.
[pyxwuHHBIN MasTHUK. MaTemaTndecknii MasTHUK. OU3udeckuii MasTHUK.
DneKTpuUuecKuid KosebaTenbHbIi KOHTYp. CTanuu Konebanuii B
UJIeaIM3UPOBaHHOM KoJiebaTelbHOM KOHTYpe. CBOOOIHBIE TapMOHHYIECKHE
KoJieOaHus B KosiebaTelbHOM KOHTYpe. Cllo)keHHe TapMOHHYECKHX
kosieOanuit. buenus. 3aryxarommue konebanus. Judpdepenunansaoe
ypaBHEHHE CBOOOIHBIX 3aTyXalOIUX KOJIeOaHNH JIMHEHHON CUCTEMBI.
JexpemeHt 3atyxanus. JJoOpOTHOCTH KoJiebaTebHOM cucTeMsl. [Ipumepsl
CcBOOO/IHBIX 3aTyXaloUMX KoneOdaHuil. BeiHyxknenHsie konebanus. Pesonanc.
Ilepemennsrtit Tok. JlelicTByromiee 3HaUeHHE IEPEMEHHOTO TOKa. MOIIHOCTB,
BbIIETIsIEMast B LIETIU IIEpeMEHHOTr0 ToKa. BomHOBOI nporecc. Ynpyrue
BOJIHEIL. YTIpyTas rapMoHmdeckasi BoiHa. berymue BomHbr. da3oBast CKOPOCTb.
BonnoBoe ypaBuenue. [Ipuniun cyneprno3unuu. ['pynmnoBas CKOPOCTb.
WNuTepdepennns BoaH. CTossure BOTHBL. DJICKTPOMATHUTHBIC BOJIHBI.
TTonepeyHOCTb AIIEKTPOMATHUTHBIX BOJIH. DHEPIHs JJIEKTPOMATrHUTHBIX BOJIH.
/JTex/

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

JI1.5 J11.6J12.1 J12.2

J12.3 J712.4 J12.5 J12.6
J12.7 12.8 J12.9
J12.10 J12.11J13.1

JI3.2J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8

013233 24 25 56

o7

32 Wutepdepennus ceera. Judpakius ceeta. Jucnepcus ceera. [lonspusanus 4 6
csera. TertoBoe usnyuenue. 3akod Kupxroda. 3akon Credana-bonbumana,
3akoH Buna. CriekTp TerioBoro usiydueHus, popmyna [lnanka. @otosddekr,
3aKkoHbI poTorpdexra. DoToHsl, popmyna DitHmTENHA U1 hoTodddekTa.
NMnynbce ¢poToHoB 1 aaBieHue ceera. Dddext Komnrona. /Jlex/

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

JI1.5 J11.6J12.1 J12.2

J12.3712.4 J12.5 J12.6
J12.7 12.8 J12.9
J12.10 J12.11J13.1

J13.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8

913233 24 25 56
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MHWHOBPHAYKH POCCHUI

\)’ denepanbHOE roCyapCTBEHHOE OI0JPKETHOE 00pa3oBaTeIbHOe
Y4pEeXKAEHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapctBeHnubii yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma aucuurinabl "@u3nka" Mo HanpaBJICHUIO HOATOTOBKH (CrieuanbHOCTH) "Xumus"
HarmpaBieHHOCTH (MpoduiTio) AHanUTHYECKast XUMus 1 xumudeckas skcreprusa OI'BOY BO «Henl'Vy»

crp. 10

33 Crpoenue aroma. Mozenu atoma TomcoHa u Pesepdopaa. JIuneituarsiit 4 18 |JI1.1JI1.2 JI1.3 JI1.4
criektp aroma Bogoposa. [loctymnarsr bopa. Onbrrer ®panka u ['epua. Crexrp JIL.5 JI1.6J12.1 J12.2
aToMa Boopoza 1o bopy. KopmyckyisspHO-BOJIHOBOH Tyann3M CBOKWCTB J12.3 J712.4 J12.5 J12.6
BemecTBa. HekoTopsie cBoiictBa BosH ae-bpoitnsa. CooTHomenne J12.7 J12.8 J12.9
HeornpeneneHnocreil. BonHoBas ¢yHkms u ee cBoiictBa. OO1iee ypaBHEHHE JI2.10 J12.11J13.1
Ipenunrepa. YpasHenue llpenunrepa s cTalluOHAPHBIX COCTOSHUM. JI3.2J13.3 JI3.4 JI3.5
JIBikeHne cBOOOAHOM YacTHIbl. YacTUIa B OJTHOMEPHOMN MPSMOYTOJIBHOM JI3.6 J13.7 J13.8
"moTeHuuanpHoN siMe" ¢ 6eckOHEYHO BhICOKUMHU "cTeHkamu'". [Ipoxoxxaenue 0192 33 34 35 D6
YacTUIIBI Yepe3 MOTeHIUANbHBII Oaphep. TyHHenbHbIN (D dekT. JInHeHHbIH 27
rapMOHHYECKHI OCIUILIATOP B KBAHTOBON MeXaHUKe. ATOM BOJOpO/a B
KBaHTOBOI MexaHuke. KBantoBsie uncina. [IpaBuina or6opa. CrivH 3J€KTpOHa.

[TpuHIUT HEPA3TUIUMOCTH TOXKICCTBEHHBIX YacTHIl. DepMUOHBI K O030HEI.
[TonsTust 0 kBaHTOBO# cratucTike bo3e—DitHmTeitHa n ®epmu—/{npaxa.
Ipunnun [Maynu. PactpeneneHue SIEKTPOHOB B aTOME 10 COCTOSHUSM.
PenTreHoBckue crieKTphl. MoieKysipHbIe criekTpbl. KomMOuHalmonHoe
paccesinue cBera (3¢ ¢ext Pamana). [Tornomenue. CioHTaHHOE U
BEIHYKJIeHHOe n3nyderue. Jlazeprl. CTpoeHue 1 BaKHEHIINe CBOHCTBA sIep.
ATOMHBIE si1ipa ¥ uX onucanue. Jleekt macchl U sHeprus cBsi3u sapa. CruH
siIpa U ero MarHuTHBIH MOMeHT. CBOMCTBA sSEPHBIX CHII. Moaenn aTOMHOTO
sapa. PanyoakTuBHOE U3IIy4eHUE U €r0 BUABL. 3aKOH PaJHOAKTUBHOTO
pacnaza. [IpaBuna cmemenus. Anbga-pacnan. bata- pacnaji. AHTHYACTHIIBI U
UX aHHUTWISIIKA. [ aMMa-usnydenue. JJo3uMeTpuieckre BeITHIuHbI 1
enuuuibl. Ipdext Méccbayapa. [TprbGOpsI IS pEerHCTPAIUK PATHOAKTHBHBIX
M3JTy4eHU U YacThIl. SIJepHble peakiui UX OCHOBHBIE THIIBL. SInepHbIe
peakuuu moj neicTBUEM HeUTpoHOB. Peakunu nenenun sinpa. LemHas
peakiys AeneHus. SnepHble peakTopbl. Peakuusi CHHTEe3a aTOMHBIX sLIIEp.
dyHIaMeHTAIbHBIC B3aUMO/ICHCTBUSA. DIIeMEHTapHbIC YacTUIbl. /JIek/
34 Pemienue 3anau Ha konedanus u BojiHsl /TIp/ 4 12 (JI1.1J11.2 J11.3 JI1.4
JI1.5 J11.6J12.1 J12.2
J12.3 J712.4 J12.5 J12.6
J12.7 J12.8 J12.9
J12.10 J12.11J13.1
JI3.2 JI3.3 J13.4 JI3.5
JI3.6 JI3.7 JI3.8
313233 54 35 D6
27
3.5 Perienue 3aau o BOJIHOBOH U KBaHTOBOM onTHke /ITp/ 4 12 JI1.1J11.2 JI1.3 JI1.4

JI1.5 J11.6J12.1 JI2.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8 J12.9
J12.10 J12.11J13.1
JI3.2J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8
0132 33 24 25 26
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MHMNHOBPHAYKH POCCUN
\1} DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUYpEKICHHUE BBICLIETO 00pa3oBaHUs

«HensOunckuit rocynapctBeHHslil yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma nucuuminasl "@u3nka" 10 HanpaBIeHUIO NOATOTOBKH (CrieHaibHOCTH) " Xumus"
HarmpasieHHOCTH (mpoduiTio) AHanuTHYECKast XuMus 1 xumudeckas skcreptusa ®IBOY BO «Henl'V»

crp. 11

3.6 Pemenue 3aga4 o aroMHo# u saepHoit dusuke /IIp/ 4 12

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

JI1.5 J11.6J12.1 J12.2

J12.3 J712.4 J12.5 J12.6
J12.7 12.8 J12.9
J12.10 J12.11J13.1

JI3.2J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8

013233 24 25 56

o7

3.7 JlaGopaTopHbIii MPAKTHKYM IO FeoMeTpHuecKkoi ontuke /J1ad/ 4 8

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

JI1.5 J11.6J12.1 J12.2

J12.3712.4 J12.5 J12.6
J12.7 12.8 J12.9
J12.10 J12.11J13.1

J13.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8

01 3233 24 25 56

27

3.8 |JlaGopaTopHblil NpakTHKYM 110 BOJIHOBOI U KBaHTOBOH ontHke /JIab/ 4 10

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

JI1.5 J11.6J12.1 J12.2

J12.3 J712.4 J12.5 J12.6
J12.7 12.8 J12.9
J12.10 J12.11J13.1

JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8

0135233 54 35 56

27

3.9 Konebauus u BosHbl. BonHOBast U kBaHTOBas onTHKa. CTpOCHHE aToMa U 4 49,7
aToMHoro szpa /Cp/

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

JI1.5 J11.6J12.1 JI2.2

J12.3712.4 J12.5 J12.6
JI2.7 J12.8 J12.9
J12.10 J12.11J13.1

JI3.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8

013233 24 25 26

97

3.10 |KonebGanus u BonHbL. BosmHOBas u kBaHTOBas ontuka. CTpOGHUE aToMa U 4 13,3
aTomHoro siapa /UKP/

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

JI1.5 J11.6J12.1 J12.2

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

JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8

013233 24 25 56

o7

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. Ilepeuyens BUIOB OLEHOYHBIX CPEACTB
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MHWHOBPHAYKHM POCCHUU

@\)’ DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe

YUYpEXIECHHUE BBICLIEr0 00pa3oBaHUs
«HensOunckuit rocynapctBeHHbliil yausepeuret» (PI'BOY BO «Henl'V»)

Pabouas nporpamma aucuurinasl "@u3nka" Mo HanpaBJICHUIO TOATOTOBKH (CrienuanbHoCTH) "Xumus"

cTp. 12
HanpaBJIeHHOCTH (Mpoduiro) AHanUTHYECKas XUuMHs U xumudeckas skcneptuza @I'bOY BO «Henl'Vy» P

OTyer 1Mo MPaKTHISCKUM 3a/IaHHSM.
OTueT 1o 3aJaHusAM J1a00PaTOPHOH PabOTHI.
KOHTpOJIbHBIE BOTIPOCHI.

6.2. TunoBbIe KOHTPOJIbHBIE 32JaHHSI M HHbIE MAaTePHAJIbI VISl TEKYLIEeH aTTecTaluu

TuroBble KOHTPOJILHBIC 3aaHUS

1. Bo ckoIIbKO pa3 INIOTHOCTh BO3/IyXa, 3aMOJHSIOICTO TIOMEIEHHE 3UMOH TPH 3aJJaHHOW TeMIlepaType, OOJIbIIe ero MIOTHOCTH
JIETOM IIpU JaHHOH Temneparype? JlaBieHue raza MOKHO CYMTATh MOCTOSHHBIM.

2. Ilpu nogbeMe BepTojIeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaXOASAIIUIics B ero KabuHe, I3MEHH CBOE ITOKa3aHHe HAa HEKOTOPOe
3HaueHue. Ha kakoif BbICOTE JIETUT BEPTOJIET, €CIIU Ha B3JIETHOH IIOIA ke 6apoMeTp HOKa3bIBall H3BECTHOE 3HAUCHUE?
TemnepaTypy Bo3ayxa CUUTATh MOCTOSIHHOW U M3BECTHOM.

3. Ompezenure yAenbHYIO TEIJIOEMKOCTh IIPU IIOCTOSHHOM JIaBJICHUU KUCIOPO/A.

4. Kucnopox Maccoif m HarpeBaroT MPH IIOCTOSIHHOM JaBieHnn. HauanbHas u koHeuHasi TeMiiepatypsl gaHbl. ONnpenenuThb
U3MEHEHUE BHYTPEHHEH SHEpruu rasa.

5. W neanpHast TemoBas MaliiHa, paboTarolias no 1ukiy KapHo, coBepiaer 3a oiiH UK HEKOTOpyto paboty. Temneparypa
HarpeBaTells 1 TeMIIepaTypa X0JI0AWIbHIKA U3BeCTHBI. HaliiuTe Konn4yecTBO TeII0TH, OT/1aBaeMOe MAITMHON 3a OJIMH ITUKJI
XOJIOJUIBHUKY.

6. JIBa paBHBIX OTPHLATEIBHBIX 3apsiia HAXOAATCS Ha 3alaHHOM PacCTOSIHUM JpYT OT apyra. Onpeenure HalpsKeHHOCTD 10 B
TOYKE, PacIIOJI0KEHHONH Ha HEKOTOPOM PACCTOSHHUHU OT 3aps/I0B.

7. C KaKo# CKOPOCTBIO JIOJDKEH JBUTATHCS 3JIEKTPOH, YTOOBI €ro UMITYIIEC OBUT paBEeH HMIYIIBECY GOTOHA C 33JaHHON JUTHHOM
BOJIHBI?

8. JlmHA BOJTHEI CBETa, COOTBETCTBYIOIIAs KpacHOH rpanune Gpotodddexra, 1 HEKOTOPOTo MeTajlla, paBHA HEKOTOPOH ITHHE
BoJHBL Haiitu paboTy BBIXO/a 3JIEKTPOHOB U3 METaJIa U MaKCUMAaJIbHYIO CKOPOCTh JIEKTPOHOB, BHIPBIBAEMBIX U3 3TOr0 METajlla
CBETOM C 33/1aHHOH JUIMHOW BOJIHBI.

9. Kakoii uzoron odpasyetcs u3 Topust mocie deTslpex anb(a-pacnanos u IByx OeTa-pacrnanon?

10. DHeprust cBsi3M sipa, COCTOSIIETO U3 TPEX MPOTOHOB M YETHIPEeX HEUTPOHOB, n3BecTHA. ONPeAeTUTh MAcCy HEUTPAITLHOTO
aToMa, 00J1a1aloIero 3TUM SAPOM.

TurmoBbie BOMPOCHI IO 0TYeTaM JabopaTopHBIX paboT

1. Uro Takoe SKBUIOTEHIMAbHAas IIOBEPXHOCTh?

2. JloKkaXxuTe OpTOrOHAJBHOCTD CHJIOBBIX JINHUH M SKBUIIOTEHIIMAIBHBIX TIOBEPXHOCTEH B 3JIEKTPOCTATHYECKOM IIO0JIE.

3. B ueM oTiIMuME NIPOBOJHUKOB, IOJYIPOBOJHUKOB U H30JATOPOB?

4. ®Ou3HYECKH CMBICI 3HEPTUH aKTUBALIMU HOCHUTEIICH B MOIYIPOBOJHHUKE

5. Kak 1BM>KeTCsl 9J1€KTPOH B OTHOPOJAHOM MarHUTHOM moJje?

6. Kaxkas cBs13p Mexay siBneHueM Xoiua u cuinoit Jloperma?

7. Ompenenute mNOHATHE "NOABIDKHOCTH HocuTens 3apsia'. Kak cBf3aHa HOABMXKHOCTD 3apsfia ¢ 3JIEKTPONPOBOAUMOCTHIO
BelecTna?

8. Uro Takoe MarHUTHasi BOCHIPUUMYUBOCTD BelecTBa?

9. UeMm oTnmyaroTcs Aua- U GeppoMarHuTHEIEC BemecTa?

10. Kaxko# 3HaK IMeeT MarHUTHas BOCTIPUUMUYHUBOCTS JUIsl IUAMarHETUKOB, TapaMarHeTUKOB, (eppOMarHeTHKOB?

11. Kak cBs3aHa MarHuTHas BOCIIPUUMUYUBOCTh C MAarHUTHOW NPOHUIIAEMOCTBIO?

12. Yem deppoMarHeTUKu OTIMYAIOTCS OT IPYTUX BEIECTB?

13. Yro Takoe nomen? [Touemy peppoMarHeTHK pa30MBacTCs Ha TOMEHBI?

14. Kak npoucxoIuT HaMarHu4uBaHue GpeppoMarHeTuKoB?

15. Yto Takoe meTis ructepe3uca? Kakue mpuinHb ee BBI3BIBAIOT?

16. Kakue xonebanus Ha3pIBaloTcA 3aTyxaomumu?  I[loueMy IpoucxXoauT 3aTyxaHue cBOOOAHBIX KojeOaHuUil B peaIbHbIX
KOHTYypax?

17. Yro moHMMAIOT IO KOS PHUIIMEHTOM 3aTyXaHusl, JorapudMuuecknM nekpemMenToM? KakoBa CBSI3b MEXIY HUMHU?

18. Kaxkoii pa3psiz HazpIBaeTcs anepuogudeckuM? YTo MOHUMAIOT NOA KPUTHIECKUM 3HAUSHUEM CONPOTHUBIICHUS U YEMY OHO
paBHO?

19. HaueptuTe cxeMy NocCie0BaTeIbHOTO (MapajuieabHOro) KOHTypa. OOBICHUTE MPOIECCHI, MPOTEKAIOIINE B KOHTYPE MPH
MOJKITIOYEHUH K HEMY UCTOYHHUKA IEPEMEHHOTO HaIPSIKEHUS.

20. Kakum 00pa3oM ONMUCHIBAETCS COMPOTHBICHHUE KOHTYPa IEPEMEHHOMY TOKY?

21. Kak cobcTBeHHas yacTOTa KOHTYpa 3aBUCHUT OT ero napamerpo? Kak 100poTHOCTh KOHTYpa 3aBUCHT OT €ro mapamMeTpoB?
22. Ha3oBHUTE OCHOBHBIE JETAN ONTHYECKON YaCTH MHUKPOCKOTA, UX Ha3HAYCHHE.

23. Kak onpeensoT THHeHHOe YBEIHIeHHEe MUKPOCKOTIa?

24. B yem orin4re abCOTFOTHOTO U OTHOCHTEIBHOTO MOKA3aTelIsl MPEIOMIICHHUS?

25. ChopmynupyiiTe OCHOBHBIE 3aKOHBI OTPAKEHHUS M TIPETIOMIICHUSL.

26. KakoBa CBsI3b ITOKa3aTels MPEeIOMIIEHUS Cpeibl U CKOPOCTH CBETa B HEM?
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27. Yto Ha3bIBAIOT AJTUHON KOr€pEeHTHOCTU, BPEMEHEM KOTEPEHTHOCTU?

28. B ueM oTnmure reoMeTpUIecKOl pa3HOCTH X0/1a JIydei OT ONTUYECKON pa3HOCTH Xoaa?

29. 3anumuTe ycnoBUs UHTEPPEPEHIUOHHOIO MAKCUMyMa 1 MUHUMYMa.

30. Kakoe (TeMHOE WM CBETJIOE) TISATHO OY/ET B LICHTPE HHTEPPEPEHIIMOHHON KapTHHBI Kosiell HproTOHA Ipu HAOIIOACHUH B
oTpaxkeHHOM cBeTe? OOBACHUTE 3TO.

31. Yem orpaHuuuBaeTcs NpejeabHas TONIIMHA cllod HHTepdepeHnuu? [loueMy npu ogHUX cBETOGHUIBTPAX BUIUMOE YUCIIO KOJIEL]
OoutbILe, IPH APYTUX MEHbIIE?

32. Kak 371eKTpoHHast TeopUsl 00BSICHSET SIBICHUS AUCTIEPCUU?

33. Yto Takoe HOpMaJbHAs U aHOMaJbHAS JUCTIEPCHs CBeTa?

34. Yro Takoe paspemaronias CiocoOHOCTb, OT Yero OHa 3aBUCHT?

35. Yem omimuaeTcs AM(GPAKIMOHHBINA CIIEKTP OT MPU3MATHYECKOTO ?

36. Chopmynupyiite npunuun ['roiirenca- @penens.

37. B uem 3akiouaetcs Meto1 30H Openens?

38. Kak u3MeHsieTcsl KapTUHA Ha 3KpaHe B 3aBUCUMOCTHU OT YUCJIA OTKPBITHIX AU(PAKIMU HA KPYTJIOM OTBEPCTUU?

39. BeiBectn 3akoH byrepa-Jlambepra.

40. Kak 0OBSCHUTD HaIU4UE OKPACKU Y NIPO3PAUHbIX TeN?

41. Kako#i cBeT Ha3bIBAIOT TUIOCKOTIOIISIPU30BAHHBIM?

42. Yro Takoe ontuyeckas och B kpucrauie? Kakue 10CKoCTH Ha3bIBaIOT IJIaBHBIMU?

43. B 94em coCTOUT sIBIIEHUE TBOHHOTO JIy4eTPEIIOMIICHHUS?

44. Kak nosry4uTb KpyroBYyIO U 3JUIMITHYECKYIO NOJISPU3ALUI0?

45. Kakue maTepHaibl 00Jajal0T CBOMCTBOM UCKYCCTBEHHOTO JIBOMHOTO JIYUETIPEIIOMIICHHS U TIPH KaKUX BO3JACHCTBHSIX?

6.3. TunoBbIe KOHTPOJIbHBbIC BOINIPOCHI M 3aIaHUA JIAA IIpOMe)KyTO‘IHOﬁ aTTeCTallin

TunoBsle KOHTPOJIBHBIE 3a/JaHUs UL IPOMEXKYTOUHOM aTTecTaluu

1.Ipeamer puszuku. Guszndeckue usmepenus. Pazmeprnocts. Cructemsl efunuI. CKaasIpHbIC U BEKTOPHBIC BETUYHUHBIL.
2.Kunemaruka MatepuaibHoi Touku. CucreMsl otcuéra. CucreMsl KoopauHar. JIBmxenue B Mexanuke. [lepemenenue.
Tpaexropusi, myTb.

3.CkopocTb. YckopeHue. PaBHonepeMeHHOE IIOCTYNaTeNbHOE JBIKECHUE.

4 KpuBonureiinoe nemxerne. HopManbHOe U TaHTEHITHAIEHOE YCKOPEHUs. YTIIOBasi CKOPOCTh, YTIIOBOE YCKOPEHHE.
5.WnepruaneHble cucTeMsl otcuéra. [Ipuniun unepruu. Iepsslii 3akon HetoTona. Cuna, Busibl B3aUMOJEHCTBHUS.
6.BTopoii 3akon Herotona. Macca. mmynbec. Tpetuit 3akon HeroToHa. 3ak0H cOXpaHEHUST UMITYJIbCa.

7.OCHOBHBIE CHJIBI B KJIACCUYECKON MEXaHHKE.

8.Pabota cuibl. MonHocTs. DHeprus. Knnetnueckast M moTeHIHanbHas sHeprud. KoHcepBaTHBHAs cUcTeMa.
9.IloteHnmanbHOE N0JIe. 3aKOH COXPaHEHUS U NPEBPAIEHUs SHEPTHH.

10.I'paButanonHoe nosue 3emin. KocmMudeckue CKOpocTH.

11.IenTpanbHblii yaap. Ypyroe u Heynpyroe coyaapeHus AByX Teil. LleHTp Macc cucteMmbl MaTepHaibHBIX TOYEK.
INocTynartensHoe, BpaaTeabHOE U INIOCKOE JBIKECHUSL.

12.BpamiatenspHoe IBIKEHUE a0COTIOTHO TBEPIOTO Tea BOKPYT HEMOABMKHON oc. MOMEHT nHepuuu. MOMEHT HMITYIIbCA.
MowmeHTt cunsl.

13.0OcHOBHBIE ypaBHEHHsI JUHAMHUKH BpameHus. Kunernueckas sHeprus BpallieHus.

14.0OcHOBBI crielIMaTBHONM TEOPUH OTHOCHTEIBHOCTH, IOCTYINAThl DHHINTEHA, npeoOpazoBanus JlopeHua.
15.0OcHOBHBIE OTHOULIEHUS PENATUBUCTKON INHAMUKH.

16.0cHOBHBIE IPEACTABICHUS MONEKYISIPHON (HU3UKU, OCHOBHBIE TEPMOJANHAMUYIECKUE TApaMETPhI.

17.Mopenp ueanbHOro raza, OCHOBHbIE 3aKOHBI HCaIbHOTO ra3a

18.0cnoBHoe ypaBHeHne MKT npneanbHoro rasa. TemmnepaTtypa kak Mepa cpefiHeH KHHETUIeCKON SHEPTHH.
19.Pacnipenenenne yacTull o CKOpOCTSAM M 0 3HaueHusM >Heprun (Makcemna, bonbimana).

20.BHyTpeHHss SHEprHs, CTENeHH CBOOOIBI.

21.Pabora u TemioTa, | Ha4ano TEPMOANHAMUKH.

22.TemnoeMKoCTb, CBsI3b TEINIOEMKOCTH C YHCIIOM CTereHei cBo0o b (ypaBHeHHE Matiepa).

23. TepMoarHAMUYECKHE H30IPOIIECCHI.

24.PaBHOBECHBIE U HEPaBHOBECHBIE, 00paTUMbIE 1 HEOOPATUMBIE MPOLIECCH. DHTPONHS KaK TEPMOANHAMHYECKUI TapaMeTp.
25.CrarucTiyecKkoe TOJIKOBaHUE SHTponuu. Bropoe Havano TepMouHaMUKH. DBOJIIOIMS WK HaKoIUleHHe HTponuu? Tperbe
Hayajo TePMOIUHAMUKH.

26.TerunoBoii nBurarens, k. Hukia Kaprao, reopemsr Kapro.

27.Cuiibl B3aUMOAEUCTBHS MEXy MOJIEKYJIaMH, ypaBHeHue ra3a Ban-nep-Baanbca, kpurudeckas Touka.
28.Kunkocty, MoBepXHOCTHOE HATSKEHHE.

29.Teepapble Tena, TUIIBI KPUCTAILIOB.

30.Da30BbIe IEpexoabl IEPBOTO U BTOporo poxaa. [lpumeps! (moapodHO pa3odpats).

31.Ipupona snexTpuyecTBa. DIEKTPUUECKUHN 3apsill, 3aKOH COXPAaHEHUSI IEKTPUIECKOro 3apsiaa, 3akoH KynoHa.
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32.551eKTpocTaTHYECKOE 110JIe, CHIIOBBIE JIMHUH, HAIPSHKEHHOCTh, IPUHIIHIT CYHEPIO3UITIH.

33.IloTok BekTOpa HAPSHKEHHOCTH, TeopeMa ["aycca.

34 PaboTa cuJI 3JIEKTPOCTaTHUECKOTO T0JIs, IMPKYIIALUS BEKTOpa HAIIPSHKEHHOCTH, (PU3NYECKUN CMBICIT TEOPEMBI O LUPKYIISIHH.
35.I1oTennuan, pa3sHOCTh NOTEHLMANIOB, SKBUIIOTEHIIMAIbHbIE TOBEPXHOCTH. CBA3b MEKIY HAIPSKEHHOCTBIO M TOTEHIIUAIOM.
36.DnekTpudecKkoe noJje 3apsLKeHHON MIACTHHBI U cepsl.

37.Onexrpudeckas eMKocTb. KoHieHCaTop. DHEeprusi KOHAGHCATOpa M AJIEKTPUYECKOTO ITOJIS.

38. AM3neKTpUKH, AUIJIEKTPUIeCcKasi MPOHUIIAEMOCTb.

39.IToynpoBOTHUKH, TPOBOJHUKH.

40.2nextprueckuit Tok. Cuja Toka, INOTHOCTh TOKA, MEXaHH3M IPOBOIUMOCTH METAIJIOB.

41.3akoH OMa Ju1s OJJHOPO/IHOTO y4acTKa LIEIH, COIIPOTHBRIICHNE, 3aBUCUMOCTh CONIPOTHBIICHUSI METAIIJIOB OT TEMIEpaTyphl, 3aKOH
Jxoyns-Jlenma.

42.CropoHHHeE cuJibl, 3ak0H OMa JUIst HEOAHOPOIHOTO Yy4acTKa LIEIH.

43.CoequHeHnE TPOBOTHUKOB.

44 ITpupona maraeTu3Ma. MarHuTHOE T0JIe, CHJIOBBIE JITHMK MarHuTHOro noist. Cuina Jlopenua, 3akoH AMnepa.

45.3axon buo-Casapa-Jlamnaca, MIpHHIUIT CYTIEPIIO3UIINH, MATHUTHOE TI0JI€ TIPSIMOJIMHEWHOTO MPOBOTHUKA C TOKOM.
46.Teopema 0 HUPKYJISALHUH JJI1 MATHUTHOTO T10JIs1, €€ (PU3UUECKHIA CMBICIL.

47.Mukpo 1 MaKpo TOKH, MarHHTHAs! MPOHUIIAeMOCTh. DeppoMarHeTHKH, TapaMarHeTUKA U THaMarHeTHKH.

48.3aK0H 3meKTpoMarHuTHON HHAYKIUH (3akoH Dapanest), npasuio JleHna.

49.Bo3auknaoBenne DJ[C B IBIKyIIEMCs] 1 HEMOABKHOM IIPOBOIHIKAX, TeHEPATOPHI IEPEMEHHOTO TOKA.

50.CaMOMHIYKIMS, MHIYKTUBHOCTh KOHTYpa (KaTyIKu). DHEPrus MarHUTHOTO TOJISL.

51.BuxpeBoe aJIeKTpuYeckoe moje, Tok cMenieHus. CucreMa ypaBHeHH MakcBeslia B MHTETPaIbHOM U MU GepeHInanbHON
dhopme.

52.'apMOHHYECKHE KOJICOAHHUS, UX XaPAKTEPUCTHKHU. Y PaBHCHHUE TApMOHUYECKUX KOJICOAHUH. DHEPTHsI TPH KOJICOAHHSIX.
53.MexaHuyeckre rapMOHUYecKHe KojieOaHus (TapMOHUYECKUE OCIHIUIATOPHI (MAsTHUKH)).

54.D5eKTpOMarHUTHBIC TAPMOHUYCCKUE KOJICOaHuUs (IIEKTPUIECKUI KoIeOaTebHbIA KOHTYD).

55.CnoxxeHue rapMOHUYECKUX Kosebanmii. buenue.

56.3aryxatomiue koiaebanus. JJekpeMeHT U T0OpOTHOCTS.

57.BoiHyxaeHHbIe KoneOaHus. Pe3oHnaHc.

58.IIpupoa BOIHOBOTO Mporiecca. BonHbl. YpaBHeHue Oeryiieil BoJHbL. BOTHOBOE ypaBHEHHE.

59.MuTepdepenuns BoiaH. CTOSYHE BOIHBL.

60.3ByKOBBIE U DIIEKTPOMATHUTHEIE BOJTHEI.

61.BonHoBbIe cBOMCTBA cBeTa. SIBIEHUA, UX TOATBEPKIAIOIINE.

62 KopmyckynspHble CBOMCTBa cBeTa. SIBIEHNUS, X MTOATBEP K JAfOIIHE.

63.Mogenu aroma Tomcona u Pesepdopna, nuHeluaThlii CIEKTp aTOMOB.

64 .Ilocrynatst bopa, cnexTp atoma Bomopoaa mmo bopy.

65.KopmycKynsapHO-BOJIHOBOH 1yajl3M CBOWCTB BELIECTBA, COOTHOIIEHUE HEONPEIEICHHOCTEH.

66.BonHoBas GyHKIHMS, €e CTaTUCTHYECKUH cMbIc, obuiee ypaBHeHue llIpeaunrepa, ypasuenue llIpeaunrepa st CTalMOHAPHBIX
COCTOSIHUIA.

67.Hactuia B OJHOMEPHOH MPSIMOYTOJILHOW TIOTCHLMAILHOH sIME C OECKOHEYHO BBICOKHMMHU CTEHKaMH.

68.KBanToBble uncna, npuHIuI laynu, pacrpeneneHne 3JeKTPOHOB B aTOME 10 COCTOSHHUSIM.

69.Pazmep 1 cocTaB aTOMHBIX SII€P, MACCOBOE U 3apsJ0BOE UKCIa. DHEPTUs CBS3U SAPa, SICPHbIE CUIIbL.

70. PamuoakTHBHOE U3ITyYESHHUE U €T0 BUIBL. 3aKOHOMEPHOCTH aib(a, 6eTa 1 raMMa pacnajoB.

71. 3akoH paanoakTUBHOTO pacnana. [lepuos momypacmnana.

72. SlnepHble peakiyH, HEMHbIC SepHble peakiuu. TepMosaepHbIe peaKiHu.

73. Knaccuduxanys >1eMEeHTapHbIX YaCTHUILl, KBAPKH.

74.Bunel B3aMMOAEHWCTBYS DIIEMEHTAPHBIX YaCTHII.

TunoBble 3a1aHus AJI IPOMEXYTOUHON aTTeCTalluN

1. Bo CKOJIBKO pa3 ITIOTHOCTH BO3yXa, 3alOJHSIONIETO IIOMEIIEeHHEe 3UMOH TPH 3aJaHHON TeMIIepaType, OOJbIIe ero INIOTHOCTH
JIETOM IpH JaHHOH Temneparype? JlaBieHue raza MOXKHO CYMTATh MOCTOSTHHBIM.

2. IIpu nogbeme BepToJieTa Ha HEKOTOPYIO BBICOTY OapoMeTp, HaXOAAIIMICS B ero KaOuHe, M3MEHWI CBOE IT0Ka3aHHe Ha HEKOTOpOoe
3Ha4yeHue. Ha kakol BBICOTE JICTUT BEPTOJIET, €CIIM Ha B3JICTHOM IUIONIAKe OapOMETp MOKa3bIBaJl M3BECTHOE 3HAYCHHE?
TemmepaTypy BO3lyxa CUATATh HOCTOSHHON U N3BECTHOM.

3. Ompeznenute yAenbHYIO TEIJIOEMKOCTh IIPH IIOCTOSSHHOM JABJICHUH KHCIIOPOAA.

4. Kucnopon Maccoil m HarpeBaroT IpH MOCTOSHHOM JiaBieHuH. HauanpHast u KoHeuHas Temneparypsl gansl. OnpenenuTs
W3MEHEHUE BHYTPEHHEH SHEPIUu rasa.

5. UneanpHas TensoBas MalivHa, paboratommas 1o nukiy KapHo, coBepiaeT 3a oJIuH IIUKJI HEKOTOPYIO paboTy. Temneparypa
HarpeBareiid U TEMIIEpaTypa X0J0UJIbHUKA U3BCCTHBI. Haﬁ}lI/ITC KOJIMYECTBO TCIJIOTHI, OTAaBacMOEC MaIlIMHOM 3a OAOWH LUKIJT
XOJOAWIBHUKY.
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6. JIBa paBHBIX OTPHULIATEILHBIX 3apsi/ia HAXOAATCS Ha 3aIaHHOM PacCTOSIHUH YT OT npyra. Onpeaenure HalpspKeHHOCTD 10 B
TOYKE, PACIIOI0KEHHON Ha HEKOTOPOM PACCTOSIHUHU OT 3aps/I0B.

7. C xaKkoii CKOPOCTBIO JIOJDKEH JBUTaThCA HJIEKTPOH, YTOOBI €ro0 UMITYJILC ObLI PABEH UMITYJIbCY (POTOHA C 3alaHHOM JUIMHON
BOJIHBI?

8. Jln1Ha BOJIHBI CBETA, COOTBETCTBYIONIAsE KpacHOU rpanule GpoTosddexra, st HEKOTOPOro MeTallia, paBHa HEKOTOPO JIIHE
BOJIHBI. HaliTn paboTy BBIX0O/1a BJIEKTPOHOB U3 METAJIa U MAKCUMAJIbHYIO CKOPOCTh 3JIEKTPOHOB, BBIPHIBAEMBIX M3 3TOT0 MeTallla
CBETOM C 331aHHOM JUIMHOW BOJIHBI.

9. Kakoii nzoron obpasyercst u3 Topus nocie yeTsipex aibda-pacnanos u 1Byx Oera-pacramsoB?

10. DHeprust cBsi3M siApa, COCTOSIIETO U3 TPEX MPOTOHOB M YETHIPEX HEUTPOHOB, n3BecTHA. ONpenennTs Maccy HEUTPAIbHOTO
aToMma, 00J1aJJafoIero STUM SIPOM.

6.4. Kputepuu oneHuBaHUs

Ha 3aueTe CTYAEHT mosy4aeT OLEeHKY:

«3a4TEHO» — PAa3BEPHYTHIIl OTBET C MPUMEPAMH U MOSCHEHUSMH Ha BCE TEOPETHICSCKHE BOMPOCH! OUIIETa, IOJHOCTHIO PEIICHBI U
pacrucaHsl 1o ACHCTBHUSIM BCE 33/1auH, YKa3aHHbIC B OWJIETE; pa3BEpHYTHIN OTBET C MPUMEPAMH U MOSICHEHUSIMHU Ha BCE
TEOPETUYECKUE BOMPOCHI OHIIETa, TIOJIHOCTHIO pellicHa U paclucana 1o AeHCTBUAM XOTs Obl 0JTHA 33]a4a U3 Ouiera, TM00 MoJTHOe
pelieHre IByX 3aja4 U3 OuieTa 1 HEMONHBIN OTBET HA TEOPETUUECKHE BOTIPOCHI; YSTKHUIA JIOTHYHBIH OTBET Ha TEOPETHUCCKUE
BOTIPOCHI B OWJIETE U JIOOBIE JIOTHYHBIC MOSICHEHHS 0 3a7[a4aM, JIM0O MOJIHBIH OTBET HAa OJIMH TEOPETUYCCKUHN BOIPOC U pEIlICHHE
onHOH 3aauu (yactuuHoe (He MeHee 50% pelieHus 3a/1a4un) WK HOJTHOE B 3aBUCHMOCTH OT CJIOKHOCTH 33/1a4H), THOO0 OYTH
noHoe (He MeHee 80% perreHns UIsl KaKI01 3a1aui) peleHne o0enx 3a1ad;

«HE 3a4TEHO» - BhINOJIHEHHE MeHee 50% 3amanuii, yka3aHHBIX B OUJIeTe, 32 UCKIIIOYEHHUEM CIIy4aeB IO4TH 1moyiHOTO (He MeHee 80%
pelIeHus AJIsl KaXKI0H 3a1a4i) pemieHust 00enx 3aad.

Ha sK3aMeHe CTYICHT MOIy4aeT OLECHKY:

«OTJIMYHO» — Pa3BEPHYTHIN OTBET C MPHUMEPAMH M TOSCHEHUSIMH Ha BCE TEOPETHUCCKHE BOIIPOCHI OMIIETA, TIOJTHOCTHIO PEIICHBI 1
pacmucansl 10 IEHCTBHUSAM BCe 33/1a4H, YKa3aHHbIC B OMIIeTe;

«XOpOIIIO» — Pa3BEPHYTHIM OTBET C IPUMEPAMHU U MOSICHCHUSMHU Ha BCE TEOPETHUECKUE BOTPOCHI OMJIETa, MOJHOCTHIO pellieHa 1
pacrmucana 1o JeHCTBUsIM XOTs ObI OJHA 33j1a4a 13 Ouiera, JJMOO0 MOJHOE PEelIeHHe ABYX 3a/1a4 U3 OUlieTa M HETONHBIN OTBET Ha
TEOPETUYECKUE BOMPOCHI,

«YIOBJIETBOPUTEIIBHOY - YSTKUI JIOTHUHBIH OTBET Ha TEOPETUUECKUE BOMIPOCH B OUIIETE U JIFOObIE JIOTHYHBIE TTOSICHEHUSI O
3aja4aMm, JJMOO MOHBII OTBET Ha OJJMH TEOPETHUECKUI BOIIPOC U PelIeHHe oHOH 3agaun (YacTuaHoe (He MeHee 50% peneHus
3aJ1au) WIK TOJIHOE B 3aBUCUMOCTH OT CJIOXKHOCTH 3a/1a4H), 100 1ouTH mnosiHoe (He meHee 80% perieHust Ui KXo 3a1a4n)
penreHne o0enx 3aaag;

«HEYIIOBJIETBOPUTEIILHOY - BhINONIHEHHE MeHee 50% 3aaHuil, yka3aHHBIX B OMIIeTe, 32 HCKIIFOUEHHEM CITy4aeB MOYTH MOJIHOTO (He
MeHee 80% pereHunst TSl KaXKI01 3a1auu) pereHust 00enx 3a1ad.

7. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHUWE TUCHUIIJIMHBI (MOAY JIS)

7.1. PekomeHayemasi utTepaTtypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI1.1 |Xaiikun C. D., ®dusnyeckre 0OCHOBBI MEXaHUKH: yueOHOE TTocoOHe Mocksa : Hayka, 3BC
I'puroposa B. A. (https://biblioclub.ru/index.php?page=book&id=450023) 1971
JI1.2 |CuByxun /1. B. OO6umii kypc pusuku: yae6HOe mocobue 1j1st By30B: B 5 ToMax ToM |Mocksa : 9BC
3: 3JIeKTpUYECTBO W3natensckas
(https://znanium.com/catalog/document ?id=303207) ¢bupma "dusuko-
MaTeMaTH4yecKas

mutepatypa" (OU
3MATIJINT), 2015

JI1.3 |hponos U. E. 3amauu no oouiei Gpusnke: yueOHoe mocodue i By30B Cankr- [letepoypr | OBC
(https://e.lanbook.com/book/152437) : Jlans, 2021

JI1.4 |Cagenbes U. B. Kypc ¢pusuxu. B 3 1. Tom 2. DnexrpudectBo. Konebanus u Bonusl. |Caskr- ITerepOypr | 3SBC
Bonnosas onruka : Jlans, 2022

(https://e.lanbook.com/book/184164)
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ABTOpBI, COCTABUTEIH 3arnaBue UznarensctBo, ron| Pecypc
JI1.5 |Cagenbes U. B. Bounbl. Ontika Cankr- [letepoypr | ObC
(https://e.lanbook.com/book/187737) : Jlans, 2022
JI1.6 |Cagenses U. B. MounekynsapHas pu3uKa U TEpPMOAUHAMUKA Cankr- [lerepbypr | OBC
(https://e.lanbook.com/book/187739) : Jlans, 2022
7.1.2. lonoHUTEIbHAS TUTEPaTypa
ABTOpBI, COCTABUTEIH 3arnaBue UznarensctBo, ron| Pecypc
JI2.1 [Crpenkos C. I1. Mexanuka Mockga : Hayxa, 9BC
(https://biblioclub.ru/index.php?page=book&id=494770) 1975
J12.2 |Kanammuukos C. T'. DNEeKTpHUYECTBO: yueOHOE mocodue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=83226) ®duzmatiur, 2004
JI2.3 |Kanamuuxos H. IT., IMpakTHKyM IO pelIeHuIo 3a/1a4 o o0mmeMy Kypcy GpU3nKu. Cankr- [lerepbypr | OBC
Koxesuukos H. M., Konebanus u Bonnsl. OnTuka : Jlann, 2022
Kotsipno T. B., (https://e.lanbook.com/book/211400)
Crmpua I'. T'.
J12.4 |Ky3nenos C. 1. Mexanuka. MonekynsipHas puzuka. TepMmoauHamuka Cankr- [lerepbypr | OBC
(https://e.lanbook.com/book/211460) : Jlann, 2022
JI2.5 |AkcenoBa E. H. O6mas ¢puzuka. Konebanus u BoHBI (I71aBBI Kypca) Cankr- [letepoypr | OBC
(https://e.lanbook.com/book/212678) : Jlans, 2022
J12.6 |AxkcenoBa E. H. O6mas ¢pusuka. Mexanuka (TJaBbl Kypca) Cankr- [letepoypr | 3BC
(https://e.lanbook.com/book/212681) : JIanp, 2022
J12.7 |Axcenora E. H. O6mas ¢pusuka. OnTrka (TJIaBbl Kypca) Cankr- [letepoypr | 3BC
(https://e.lanbook.com/book/212684) : Jlans, 2022
JI2.8 |AkcenoBa E. H. O6mas ¢pusuka. TepmonuHamuka u MoJekyispHas ¢pusuka (rmassl  |Cankt- [TerepOypr | OBC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)
JI2.9 |Axcenona E. H. O6mas puzuka. DIEKTPUIECTBO U MAarHeTH3M (TJIaBbl Kypca) Cankr- [letepOypr | OBC
(https://e.lanbook.com/book/212690) : JIanp, 2022
JI2.10 |[Kanamnuukos H. I, IMpakTukyM 1o pemreHuIo 3a1a4 obuero kypca ¢pusuxu. Mexanuka |Cankt- IletepOypr | OBC
Koteipno T. B., Kycrog |(https://e.lanbook.com/book/212900) : JIanp, 2022
C.JL, Cnupun I'. T'.
JI2.11 |Kum [. Y., Maxpo 1. |Dusuka. Mexanuka. Kypc nekuuit ¢ npumepamu pemieHus 3aaq Cankr- [letepoypr | OBC
I'., Jlesur /1. W. (https://e.lanbook.com/book/223532) : Jlann, 2022
7.1.3. MeTroauueckne pa3paboTKu
ABTOPBI, COCTaBUTEIHN 3armaBue W3narensctBo, ron| Pecypc
JI3.1 |Marsees A. H. MexaHuUKa U TEOpUsI OTHOCUTENILHOCTH: yueOHOe ocodue 11 Canxr-IletepOypr
BY30B [n np.]: Jlans,
2009
JI3.2 |becconos A. A. Mexanuka: KOHCIIEKT JIEKIHHA YensOuHCK : 9BC
(http://library.csu.ru/rbooks2/view2? WznarenbcTBO
code=local/007753/bessonovaa) YenstOMHCKOTO
roCyJIapCTBEHHOT O
YHHBEPCHUTETA,
2013
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ABTOpBI, COCTABUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI3.3 |Becconos A. A. JIabGopaTopHbI IPAKTUKYM 110 MOJIEKYISIPHON dU3UKe YensaOUHCK : 9bC
(http://library.csu.ru/rbooks2/view2? M3narensctBO
code=local/007707/bessonovaa) YensOMHCKOTO
TOCYapCTBEHHOT O
YHHUBEPCHUTETA,
2015
JI3.4 |Tpodumos B. T Odusnpaktukym: OnTrka: YueOHoe mocodue Yensiounck : b. u.,
1991
JI3.5 |Marsees A. H. ONeKTpUUYECTBO U MarHETU3M: YueOHOe 10co0He Ul By30B Mocksa : Beicmas
mkoia, 1983
JI3.6 |MarseeB A. H. MonekynsipHas ¢pu3uka: yueOHOe mocodue Ui CTYICHTOB By30B Mocksa : OHHUKC ,
2006
JI3.7 |I'puropses 10. M., ®u3nKa aTOMa U aTOMHBIX SIBIICHUN: ydeOHOe mocodue Mockaa : 3BC
Kerakun U. C. (https://biblioclub.ru/index.php?page=book&id=457657) ®duzmatur, 2015
JI3.8 [JlarncGepr I'. C. Omruka: yaeOHoe mocobue Mocksaa : 3bC
(https://biblioclub.ru/index.php?page=book&id=485257) ®uzmariaut, 2017
JI3.9 |Capuna M. I1., BonHoBast 1 KBaHTOBas ONTHKA: y4eOHOE TTOcOOHe HoBocubupck : 3BC
Xomssro B. H. (https://biblioclub.ru/index.php?page=book&id=576508) HoBocubupckuit
roCyJapCTBEHHBIN
TEXHUYECKUHI
yHuBepcurtet, 2019
JI13.10 |[IupanumBunu 1. A., |D1eKTpU4IeCTBO U MAarHETU3M Canxrt- ITerepbypr | OBC
Ilanaruna E. B., (https://e.lanbook.com/book/209804) : Jlansp, 2022
Kansesa H. A.,
ITonkoBa E. A.
JI3.11 [MuponoBa I'. A., MonekynspHas pU3UKa U TEPMOJMHAMEKA B Borpocax M 3agadax |Cankr- [TerepOypr | 3BC
Bpanar H. H., (https://e.lanbook.com/book/210875) : Jlann, 2022
Caneukuit A. M.
JI13.12 |[InpanumBuu 1. A., |[D1eKTpU4ecTBO U MAarHeTu3M: yueOHoe nocobue s cro Canxrt- ITerepbypr | 3BC
[lamaruna E. B., (https://e.lanbook.com/book/238802) : Jlanp, 2022
Kansesa H. A.,
ITonkoBa E. A.
7.2. Ilepeuens pecypcoB HHGOPMALTHOHHO-TeJIeKOMMYHHKAIHOHHOM ceTH ""UnTepHeT"
D1 |Jlanb [DneKkTpoHHBIH pecypce] : aneKTpoHHOo-O0ubanoreuHas cuctema (ObC) / nznarenscrso Jlans http://e.lanbook.com/
92 [¥Opaiit [DnekTpoHHBIH pecypc] : 3neKTpoHHO-0ubmHoTeuHast cucrema (IbC) / u3narensctso FOpaiit. https://biblio-
online.ru
93 | YHuBepcurerckas OMOIMOTEKa OHIAKH [ DJIEKTPOHHBIN pecypc] : anekTpoHHo-0ubmnoreynas cucrema (9bC) / OO0
Jupexrmenua [Maomummmar. http://biblioclub.ru/
D4 |Znanium.com [DneKTpoHHBIH pecypc] : anekTpoHHO-0nbmoreunas cuctema (OBC) / HayuHo-n3narenbckuii eHTp
NHOPA-M. http://znanium.com
35 [|YuebOHo-MeTomuueckuii caiit «[IpenonaBarensm u crygentam» http://teachmen.csu.ru
06 |HayuHnble u Hay4HO-IIONYJIAPHBIE JIeKLuK http://elementy.ru
37 |Hayunas snexkrpoHHas 6ubnnoreka Poccuiickoit Akanemun Hayk http://www.elibrary.ru
7.3 IlepeuyeHb MH(POPMALIMOHHBIX TEXHOJIOTHIA
7.3.1 [IporpammHOe 0becnieueHue
Adobe Reader
WinDjView
LibreOffice
Adobe Connect Acrobat
LMS Moodle
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MS Office365

7.3.2 IIpodeccnonaibHbie 6a3b1 JAHHBIX 1 HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHbIH KaTanor HayuyHoi OudnuoTekn Yenl'Y [DnekTpoHHbIN pecypce] : 6a3a nanHbix / Yenso. roc. yH-T. — UensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHasl
American Physical Society : caiitT. — URL: http://journals.aps.org/about — 5I3. anri. — Pexxum ocTymna: TOJIBKO U3 CETH
yHUBepcHTeTa. — TEKCT : SIEeKTPOHHBIH.

3. Web of Science : mynpTHIMCIIMIUTHHAPHAS pedepaTuBHas 6a3a qaHHbIX / kommanus Thomson Reuters. — Pexxum nocryna: ajis
3apeructpup. noas3opareneii Uenl'Y. — TekcT : 37€KTpOHHBIN.

4. Scopus : pedepatupnas 0a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. anri1. — Pexxum nocryna: is
3aperucTpup. noab3osareneil Yenl'Y. — TekcT : 37€KTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. anri1. — Pe>xxum goctyma: Ais 3aperucTpup. nosssosateneit Uenl'y.
— TeKcT : AMeKTPOHHEIH.

6. KOHCIIEKTBI JISKIHiA C IEMOHCTPALMAME U BUPTYAILHBIMU JTAOOpATOPHBIMH SKCIIEPUMEHTaMH Ha caiite http://teachmen.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

Jis1 peanu3aiyy AUCHUILIMHBI UCIIONIB3YIOTCS y4eOHbIC ayAUTOPUH IJIs IPOBEACHUS 3aHATHIH JIEKIIMOHHOTO THIIA, TPAKTUYECKUX
3aHATHH, TPYNIIOBBIX U MHIMBUYAIbHBIX KOHCYIbTAIMN, TEKYILET0 KOHTPOJIS U IIPOMEXKYTOUHON aTTEeCTALlUH, a TAKXKE TOMEIECHHS
JUISL CAMOCTOSITEIBHON pa0boThl. Y4eOHbIe ayTUTOPUN YKOMIUIEKTOBAHbI CHIEHUAIN3UPOBAHHO MEOEIbI0 U TEXHUYECKUMHU
CpencTBaMH O0YUSHHS - MYJIBTHMETHUHHBIM 000pyIoBaHHEM (9KpaH, HOYTOYK, MPOEKTOP, KOJIOHKN).

Jli1s mpoBe/IcHUs! 3aHATUH JIEKIIMOHHOTO TUIIA IpeAsiaratoTcs Habophl AEMOHCTPAIMOHHOTO 000pyI0BaHHS U Y4eOHO- HATJISAHBIX
nocoOuit (MynbTUMEUITHBIC TIpe3eHTalu ). JTabopaTOpHbIe 3aHITHS TIPOBOAATCS B yUEOHBIX Ta00pATOPHUIX SICKTPUIECTBA U
OITHKH, OCHAIICHHBIX HEOOXOIMMbIM 000PYIOBaHHEM, IIEPEUCHb KOTOPOTO MPUBEJIEH B MACIOpPTaX JIAO0PaTOPHH.

Hcnonb3yercs 31eKTpOHHbIN YNTaNbHBIN 321 HayuHo# 6ubauoTeku Yenl'Y (ayautopus 206) 11 caMOCTOATENbHON paboTh
CTyJIeHTa, OCHAIIICHHEII MTepCOHANBHBIMU KOMIBIOTEpPAaMH, MyIIbTUMEANHHOI anmapaTypoii. B aynuropun obecrieder 1octym K
Pa3IMYHON CIIPaBOYHOI JUTEpaType, SHIUKIONEUSIM, ONOIOrpad)MuecKiM U IMOJTHOTEKCTOBBIM 0a3aM JTaHHBIX,
HH(DOPMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3AHUA JJIAA OBYYAIOIIUXCSA ITIO OCBOEHUIO JUCHUTIIMHBI (MOY JIS)

OcBoeHue cofiep)kaHust yueOHOM AUCHUIIIMHBI «DU3HKa) OCYIIECTBISETCS Ha JISKLUAX, IPAKTHYECKHUX 3aHATHIX U B IIpoliecce
CaMOCTOSTEIbHON yueOHOH AeSTeIbHOCTH CTYICHTOB.

JlexMoHHBIE 3aHATHA 00ECIIEYNBAIOT TEOPETUIECKOE N3YUeHHE AUCIMIUTMHBL. OCHOBHBIMHM METO/IaMH O0Y4EHUs SABISIOTCS
UH(POPMAIIOHHO-00BCHUTENBHBIN 1 PoOIeMHbIH. Ha JIeKIusax u3araercs OCHOBHOE COJIEpKaHUE TEM MTPOTPAMMBI, TIPOBOAUTCS
aHaJIN3 OCHOBHBIX MOHATHH U pacCMaTpUBAIOTCS IIPUMEPHI.

HCKLIPIOHHblﬁ MaTepuall sABJIACTCA BaXXHBIM, HO HC €JUHCTBCHHBIM JUUIsT YCBOCHU S y‘IC6HOI7I JUCLMITIJIINHBI. Ero OGFBaTCJ'IbHO
HEOOXOIMMO IOTIOHUTH MaTepHUaioM OCHOBHOM M IOTIOJTHUTENBHOMN JIUTEPATYPHI IO TEME.

Oco0o0e BHUMAaHHE B TEUCHHUE CEMECTpPa ClIelyeT OOpaTUTh Ha BRIIOIHEHUE PAOOT 1a00paTOPHOro NPaKTUKyMa: HEJOIMYCTUMBI
MPOITYCKH Ja00OpaTOPHBIX paboT 63 yBaKHUTEIbHOH TPHYHHBL.

TIpu BO3HMKHOBEHHMH BOIPOCOB 110 TeMaMm, BeiHOcUMbIM Ha CPC, cnieryer oOpaTUThCs 32 KOHCYJIbTallMeH K MPenojaBaTeto,
BCAYLICMY JICKITUOHHBIC 3aHATHUS. HpI/I BO3HUKHOBCHUU Sanyﬂ,HeHI/Iﬁ B [IOHMMAaHWU MAaTEMAaTU4YCCKOIoO almrapara (1)I/I3I/IKI/I ciaenyer
00paTHUTHCS K COOTBETCTBYIOIIUM yIeOHUKAM TI0 KYPCY BBICIIEH MaTeMaTHKH.

BaXHBIM MOMEHTOM NIPU U3YYEHHH TI000H TUCIUIUINHBI ABIIETCS OpraHu3anus caMocTosATeIbHON paboTsl. [Ipu ocBoeHun
MaTepHaia He ClIeyeT CTPEMHUTHCS K MEXaHNYEeCKOMY 3aIllOMHHAHHIO IPUBEACHHBIX OINpeesIeHHH, (GOPMYIUPOBOK U MOJIOKEH U,
eciu TpeboBaHus kK Bam ImpsMo He yka3bIBaloT Ha 3T0. BrionHe 3¢ (heKTHBHOI MOXKET OKa3aThCs MOMBITKA TOHATH CYTh SIBJICHNS,
BbIpabOTaTh CBOE OTHOILLICHHE K HEMY, OITHPAsCh HA MaTepHall, COIEPXKAIUICA B pEKOMEHIOBaHHOM uTeparype. Takxke
PEKOMEHIyeTCs PABHOMEPHO PACTIPEAENATh Harpy3Ky CaMOCTOSITENFHOTO 00y4eHHs B TEUCHUE CEMECTpa.

B ciydae npumMeHeHus npu 00y4eHUH AUCLUIIIMHBL 3JIEKTPOHHOTO 00y4eHHMs, TUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH
o01enne 00yJaromuXcs U MPENoAaBaTeNs OCYIIECTBISETCS B PEXUME PEIbHOTO BpeMeHH (OHIaiH-JIeKIMY (BeOMHAPEI), YaThl,
BU1€0-KOH(EPEHIINH U JIp.) WU OTJIOKEHHOTO BpeMeHH (CHCTeMa AUCTaHIMOHHOTro 00ydeHust Moodle, MS Office365, ¢popymsl,
AJIEKTPOHHAS TI04Ta U JP.).

IIpu 0Oy4eHnu IuL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS 3JIEKTPOHHOE 00yUeHHe, TMCTaHIIMOHHbIE 00pa30BaTe/IbHbIC
TCXHOJIOTHUHU MPEAYCMAaTPUBAOT BO3MOKHOCTh ITpUEMa-repeaaan I/IH(I)OpMaHI/II/I B NOCTYIIHBIX JId HUX (bopMax.

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)’ DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUYpEXIECHHUE BBICLIEr0 00pa3oBaHUs

«HensOunckuii rocynapcrseHHslil yausepeurer» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma aucuurinabl "@u3nka" Mo HanpaBJICHUIO HOATOTOBKH (CrieuanbHOCTH) "Xumus"

ctp. 19
HanpaBleHHOCTH (Mpoduiro) AHanuTHYECKas XUuMH 1 xumudeckas skcneptuza @I'bOY BO «Henl'Vy» P

Peanu3anus AMCUMILIMHEI C IPUMEHEHUEM 3JIEKTPOHHOI0 00yUYeHUs, NUCTaHIIMOHHBIX 00pa3oBaTeIbHbIX TeXHOIOrUil (nanee — 20,
JOT) ocymectusercss Ha OCHOBaHHH «I10JIOKEHUS 0 peaTN3alii OCHOBHBIX U IOTIOJIHUTEIBHBIX 00pa30BaTeNbHBIX IIPOIPaMM C
IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U AUCTaHIIMOHHBIX 00pa30BaTeNIbHbIX TEXHOJIOTHHI B (heiepallbHOM rOCy1apCTBEHHOM
Or0PKETHOM 00pa30BaTENIHLHOM YUPEKICHUH BRICIIETO 00pa3oBaHus «UeIssOMHCKHI TOCYyJapCTBEHHBIN YHUBEPCUTET,
«[TonoxxeHus o mopsike 3a4era 00y4arolUMUCS 10 OCHOBHBIM NPOGECCHOHAIBHBIM 00pa30BaTeIbHbIM IPOrpaMMaM BBICIIETO
obpazoBanus B DT BOY BO «YUenl V» pe3yabTaToB OCBOSHUS B OPraHU3aLUX, OCYLIECTBIIONIMX 00pa30BaTENbHYIO
JeATeNTbHOCTD, YIeOHBIX MPEIMETOB, KypPCOB, JUCIHUIUINH (MOIyJIeH), MPAKTHK, AOTOJHUTEIBHBIX 00pa30BaTEIbHBIX IPOTPaMM»
MOCPEICTBOM JIEKTPOHHOH HHpOpMamoHHO-00pa3oBarenbHoi cpeabl PIBOY BO «Uenl Vy». B HCKIIOYHTENBHBIX CIydasx
(opc-Makop H T.I1.) IPU pealiu3aliyi 00pa3oBaTebHON AeaTenbHOCTH ¢ puMeHeHneM D0, JIOT MOryT npuMeHsATh KOMIIOHEHTBI,
He BXOJUAIIUE B IePeueHb 3IEKTPOHHON HH(POPMALMOHHO- 00pa30BaTENbHOMN Cpeibl.

10. CIIEIIMAJIBHBIE YCJIOBUSI OCBOEHUS JTUCHUIIJIMHBI OBYYAIOIIMMUCS C HHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMMH 310POBbs

OcBoeHye QUCHMIUIMHBI HHBAJIHJAMU U JMIAMU C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSI OCYIIECTBISAETCS C UCIONIb30BAHHEM
CIeUATBHBIX TEXHUYECKHUX CPENICTB M TOJI0 HHYOPMAIIMOHHBIX TEXHOIOTHHA, TPEIOCTaBIsIEMBIX PeCypcHBIM yaeOHO-METOANIECKIM
LEHTPOM 110 00YYEHHIO MHBAJIMJIOB U JIUI] C OFPaHMYEHHBIMU BO3MOXKHOCTSIMH 3710p0oBbs Yenl'Y mo 3arpocy oby4atomierocs.

1. MoOuspHBIE CTIeIaTbHbIe TEXHIYECKUE CPECTBA IS JIHI] C HApyIIEHHSAMH 3PSHHS: IOPTATUBHBIA KOMITBIOTEP C BBOZOM/BEIBOIOM
mpudTom bpaiins ¢ cunresaropom peuu «ElBraile-W14J G2»; HOyTOykH ¢ IporpaMMHOM 5KkpaHHOrO focTyna NVDA; aeKkTpoHHbIe
YBEIMYIUTEIH JJIsI yAaJIeHHOTO MPOCMOTPa; BUICOYBEIMUUTENHN IIOPTATHBHEIE; TH(IOIIIeep; TH(POBBIE TUKTODOHEI.

2. MoOuwibHbIe crenyaibHble TEXHUUECKHE CPEJCTBA AJI JIUIl ¢ HApYIIEHUSAMH CIyXa: CUCTeMa CBOOOIHOIO 3BYKOBOIO IIOJIS CO
BCTPOEHHOW coBMecTUMOCThI0O ¢ FM-yctpoiictBamu; pamuokiaccel «Coner-PCM» ¢ mepemaTdymkoMm, 3ayIIHBIM HHAYKTOPOM U
UHIYKIMOHHON neTiel; cucrema MHGOpPMAalMOHHAs Ul ciadociblamux nepeHocHas «Mcrok» A2 co BCTPOEHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; TOKYMEHT-KaMepa; IporpaMMHUpyeMbIe CIIyXOBbIE alapaTsl HHIUBUAYAILHOTO MTOJIH30BAHUSL.

3. AccuctuBHbIC HH(OPMALMOHHBIE TEXHOJOTHU: NPOrpaMMHOE OOECIHedYeHHE 3KPaHHOTO JOCTyNna ¢ CHUHTe30M peun NVDA;
MPOrpaMMBI SKPaHHOTO YBEIMYESHHS; IPOrPaMMBI PEYEBOTO CHHTE3a [Tl KOMITBIOTEPOB M HOYTOYKOB; IPOTPAaMMBI PEUEBOTO CHHTE3a
JUIL MOOMJIBHBIX YCTPONCTB; KpaHHas KJIaBUATypa; SKpaHHas JIyma.

IIpn HEOOXOMMMOCTH A OOYYaIOIIMXCS C HApYIICHUSMH 3peHHs Ha pabdouuMX MecTax Uil MPOBENCHUS MPAKTHIECKUX HIIH
na00paTOpHBIX 3aHSATHH YCTAaHABJIMBaeTCs CIIEHUAIBHOE IMporpaMMHoOe obecrieueHue (mporpamma pedeBoil HaBuranun NVDA,
pedeBble CHHTE3aTOPHI, SKPAaHHBIE JIYIIBI).

B yueOnble ayauropuum oOecreunBaeTcs OECHpPENATCTBEHHBIH OCTYN JUIsl OOY4YaroI[MXCs HMHBAJIUIOB M OOydaroluxcs ¢
OTPaHWYEHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBbsl. B Kakmoi aymuropuu, e OOYydYaroTCs WHBAIWABI M JIMIA C OTpaHHYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBbSI, IIPEAYyCMATPHUBAETCSI COOTBETCTBYIONIEE KOJMYESCTBO MECT ISl OOYUYAIOLIUXCS ¢ YIETOM HapyIIeHHH MX
3JI0POBbSL.

Jns ocBoeHMS AWCUWIUIMHBI WHBAIUIAM M JIHLIAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbSI NPEIOCTABISLETCS ITOCTYI K
MEeYaTHBIM MCTOYHUKAM, UMEIOIUMCS B HaydHOH Oubmuorexe YenlVY, ¢ MOMOIIBIO CHEHUANBHBIX TEXHUYECKUX CPEACTB; AOCTYI K
JJIEKTPOHHBIM HCTOYHUKAM, TPEICTAaBICHHBIM B (OpMe DJIEKTPOHHOTO NOKyMeHTa B (oHae HayuHO# OuOmmorexm Yenl'V wmmm
3NIEKTPOHHO-ONOIMOTEUHBIX CUCTEMAX, C IMOMOIIBbIO CIELHANbHBIX TEXHUUECKUX U NPOTPaMMHBIX CpeACTB (pabouee MecTo Uit
HE3psUero IMoJb30BaTellsl C MPOrpaMMHBIM OOecledyeHueM HSKpaHHOrO AocTyma ¢ cuHTe3oM peun NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJLIEpOM U Ki1aBUaTypoil Clevy ¢ GONbIIMMY KHOIIKAMU U C Pa3AeisIoeil KIaBUIIY HaKJIa[KON).
Y4eOHO-MeTOIMUEeCKHE MaTEepUaIIBl Ul OOYYArONIUXCsl M3 YMCIIa HHBAJIHUAOB U JIUI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 310POBbS
IPEeOCTaBIAIOTCS B OpMax, alaliTHPOBAHHBIX K OTPAHUUCHUSAM UX 3I0POBBSI U BOCIIPUSATUS HHPOPMALIUKL:

Jnst M1 ¢ HapyIeHUsIMA 3peHHS:

- B IIEYaTHOH (opMe yBEIUIECHHBIM IIPUGDTOM,

- B (pOpMe AIIEKTPOHHOTO JTOKYMEHTa,

- B hopme ayamnodaiina,

- B meuaTHO# popme mpudTom Bpaiins.

JInst v ¢ HapyIeHUsIMU clTyXa:

- B IeyaTHOi hopme,

- B (hOopMe IEKTPOHHOTO JOKYMEHTA.

Jnst M1 ¢ HapyIIEHUSIMA OTIOPHO-JIBUTATELHOTO armapara:

- B IIEYaTHOH opme,

- B ()OpMe AIIEKTPOHHOTO JTOKYMEHTA,

- B opme aynuodaiina.

JlaHHBIIH TIepedeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA 00YJarOIIXCS.

J171s1 ©”HBANUIOB ¥ JIUII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3[J0POBbSI OCBOCHHUE TUCLUIIIIMHBI MOXKET OBITh YaCTHYHO WIIU IIOJIHOCTBIO
OCYIIECTBIICHO C WCIIOJIb30BAHUEM JAUCTAHITMOHHBIX 00pa3oBarenbHbIX TexHonorui (Moodle, Adobe Connect Pro u mp.).

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKHM POCCHUU

@\)’ DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe

YUYpEXIECHHUE BBICLIEr0 00pa3oBaHUs
«HensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma aucuuminasl "®u3uka' M0 HanpaBIEeHUIO TOATOTOBKH (CreuaIbHOCTH) " Xumus"

ctp. 20
HanpaBleHHOCTH (Mpoduiro) AHanuTHYECKas XUuMH 1 xumudeckas skcneptuza @I'bOY BO «Henl'Vy» P

B 0CBOCHHH JUCHUIUTHHBI UHBAJIUAAMH U JIUIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI HCIIOJB3YETCSl WHIMBUIYaTbHAS
pabota. [lon mHAMBUIYanbHOH paboToil moapaszymeBaercsi ABe (GOpMBI B3aMMOJCWCTBUS C MperojaBaTeNieM: WHIWBHIYyallbHAs
yueOHast paboTa (KOHCYJIbTANUH), T.C. JOMOJHUTEIbHOE Pa3bsCHEHNE YIeOHOrO MaTepuala U yriiyOJIeHHOe H3yUeHHe MaTepHaia ¢
TeMH OOYYAIOIIMMUCS, KOTOpPHIE B STOM 3aMHTEPECOBAHbI, W HHIWBUAYyaJbHas BOCIHUTaTeNbHas paborta. VHIuBHOyambHBIE
KOHCYJIbTalliH HAMPABJICHBI Ha WHIUBHYATH3aIUIO0 00 YICHUS 1 YCTAHOBICHUIO BOCIUTATEIBHOTO KOHTAKTa MEXKTY TIPETOIaBaTeNIeM
¥ 00yJaIOIIUMCS HHBATUIOM HJIH O0YYAIOIIHMCSI ¢ OTPAaHMYCHHBIMHI BO3MOXKHOCTSIMU 3I0POBBSL.

ITpu npoBeneHNH TPOLUEAYPH! OLEHUBAHUS PE3YIIBTATOB O0YUEHHSI MHBAIUAOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSI
MO0 TUCHUIUIMHE 00ECHEeYMBACTCS BBIMOJIHEHHE CIEAYIONIMX JOTONHHUTEIbHBIX TPEOOBAaHUN B 3aBUCUMOCTH OT HHIWUBHIYAbHBIX
0coOeHHOCTEeH, 00yJaroIUXCs:

a) MHCTPYKIUS 10 TOPSAKY MPOBEICHUS MPOLEIYPhl OIICHUBAHUS MPEIOCTABISICTCS B JOCTYMHON (opMe (YCTHO, B MHCHMEHHON
(dhopme, B uchMeHHOM Gopme mpudTom bpaiins, yeTHO ¢ HCIOIB30BaHHEM YCIIYT CYPIOIIEPEBOIYHNKA);

6) noctymHas (opMma TMPEIOCTaBICHHS 3aJaHUI OICHOYHBIX CPENCTB (B MeyaTHOW (opMe, B medyaTHOH (opMe yBENHYCHHBIM
mpuQTOoM, B ieyaTHoi Gpopme mpudrom bpaiins, B popme 3JIeKTPOHHOTO TIOKYMEHTA, 33/1aHUSI 3aYUTHIBAIOTCS ACCUCTEHTOM, 3a1aHUs
HPEIOCTaBIIAIOTCS C HCIIOIB30BaHAEM CYPJIOIIEPEBOIA);

B) JOCTymHast opMa MperocTaBIeHHs OTBETOB Ha 3aMaHus (MICbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEPE, MHUCEMEHHO
mpudTom Bpaiins, ¢ UCIO/IB30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

IIpu npoBeeHNH IPOLIETYPH! OLICHUBAHMUS PE3YIbTAaTOB 00yUeHHs HHBAIHIOB U JHI[ C OTPAaHHYSHHBIMUA BO3MOXXHOCTSIMH 3I0POBBSI
MpeTyCMaTPUBACTCSI HCTIOJIb30BaHHUE TEXHUIECKHUX CPEJICTB, HEOOXOJUMBIX UM B CBSI3H C UX HHIUBHUAYATIbHBIMU OCOOCHHOCTSIMH. DTH
cperctBa MoOTryT ObITh mpemoctaBicHbl Yenl'Y HMIM MOTYT HCHOJB30BaThCSI COOCTBEHHBIC TEXHHUYECKHE CpenacTBa. Illpu
HEO0O0XOMMMOCTH MHBAJIMAAM U JIMIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS IIPEAOCTABIISCTCS HOMOJTHUTEIBHOE BPEMs JUIs
MIOATOTOBKH OTBETA Ha 3aJaHHs, IPoLeypa OLCHUBAHUS PE3YbTaTOB O0YUSHHUS 110 TUCIUITMHE MOXKET IPOBOJHUTHCS B HECKOIBKO
ITAIoB.

IIpoBenenre npouenypbl OLEHHBAHHS PE3yIbTaTOB OOYUCHHUS WHBAIHIOB M JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBBS
JIOITYCKAeTCs C MCIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

© ®I'BOY BO «Henl'V»




04.03.01 Xumus, npopujib AHAJIUTHYECKAS XUMHUSA U XMMHUYECKas IKCIePTH3a,
®u3uka, 2023 rox Habopa, ouHas popma o0ydeHHs

[IpopexTop mo yueOHoii pabote yTBepxkeHo 24.04.2023  B.E. ®enopos

VY4eHbIM COBETOM XUMHUYECKOTO (PaKyrIpTeTa

[Iporokon 3aceganus Ne 10 ot 20.04.2023

[Ipencenarens YueHoro coBera

XUMHUYECKOTO (DaKyIIbTeTa COINIACOBAHO B. A. Bypmuctpos

3acenanuem kadenpsnl o01Iel U TEOPETHYECKON (PU3MKH

[Iporokon 3aceganust Ne 06 ot 13.04.2023

3aBenyromuii Kadenpoi COIIaCOBAHO A. E. Maiiep

ABTOp (COCTaBUTEIB) JLLH. ByTbKO

CrpykTypa padoueii mporpaMMsbl COOTBETCTBYeT npukasy pexkropa @®I'bOY BO
«Heal'¥» ot «13» anpeast 2021 . Ne 247-1



