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04.05.01 ®ynxamMeHTAIbHASA U NPUKJIAJHAS XUMHA, cienuaau3anus Oprannyeckasi u
Omooprannyeckas xumus, Pusuka, 2023 rox Hadopa, ouHasi gpopma 00yueHUs

[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 COITIACOBAHO A. E. Maiiep

ABTOp (COCTaBUTEIB) JLLH. ByTbKO

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



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

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

Pabouas nporpamma nucuumuinasl "®u3uka" M0 HaIpaBIEHUIO TOATOTOBKY (CreHalbHOCTH) "DyHAaMEeHTABHAS U

cTp. 2
MpUKJIagHas XUMUA" HanpaBieHHOCTH (mpodmiro) Opranndeckas u ouoopranuueckas xumust @I'bOY BO «Henl'V» 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. CTpyKTypa 1 coaep>KaHue TUCHUTUIMHBI (MOTYJIs)

6. ®OHJ OIICHOYHBIX CPEACTB

6.1. IlepeueHpb BUJIOB OLICHOYHBIX CPEJICTB

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

6.4. Kpurepuu olieHUBaHUS

7. YueOHO-MeToAnYEeCKOe U MHPOPMAITMOHHOE 00ECTICUCHUE AUCITUTLIIMHBI (MOTYIIs)
7.1. PekomeHnayemas nureparypa

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

8. MarepualibHO-TEXHUYECKOE 00eCIeUeHNE TUCITUTIIIUHBI (MOJTYJIs)

9. MeTtoanueckue ykazaHus JUisi 00y4aromuxcsl 0 OCBOCHUIO JUCIMILIUHBI (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 BBICLIEr0 00pa3oBaHUs

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

Pabouas nporpamma nucuumuinebl "®u3nka" M0 HanpaBIEHUIO OATOTOBKY (CeiaibHOCTH) "DyHIaMeHTaNbHas U

cTp. 3
MpUKJIagHas XUMUA" HampaBieHHOCTH (mpoduiro) Opranndeckas u ouooprannyeckas xumus @I'bOY BO «Henl 'V P

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Llenbio OCBOCHHUS TUCIUILTHHBI «DU3UKa» ABIIETCS (OPMUPOBAHUE Y CTYICHTOB €CTECTBCHHOHAYYHOTO MUPOBO33PCHUS
nproOpeTeHne CTyICHTaMH 3HaHUH 00 OCHOBHBIX (DYH/ITaMEHTAJIbHBIX 3aKOHAX (DU3HKH.

OCHOBHBIE 33J1a4 JUCITUTLUTHHBI: N3YyUYCHHUE CTYACHTAaMU OCHOBHBIX MMOHATHN U 3aKOHOB CbI/I3I/IKI/I, 3HAaKOMCTBO C OCHOBHBIMH
METOJAaMHU UCCIICAOBaHM A, HCIIOJIb3YyEMBIMU B (1)I/I3I/IKe; HU3YyUCHUC HpI/IJ'IO)KeHI/Iﬁ (1)I/ISI/I‘I€CKI/IX 3aKOHOB B HpO(i)eCCI/IOHaHBHLIX 3ajjadax.

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

OIIK-4-1. NMmeet nipejicTaBlicHHE O B3aUMOCBSI3U Pa3eiioB XUMHH C TEOPETHYECKMMHU OCHOBAaMH (DU3UKH M MATEMAaTHKH;

OITK-4-2. YMeer HCIOb30BaTh 3HAHUS TEOPETHUYCCKUX OCHOB (PM3UKH U MATEMATUKH IS TNITAHUPOBAHHUS XUMUYECKOTO
SKCIEPUMEHTa, 00paOOTKH U HHTEPIIPETUPOBAHUS MOJIyYEHHBIX Pe3yIbTaTOB;

OIIK-4-3. IMeeT npakTHYECKHH OMBIT pelIeHus (U3NIECKUX U MaTeMaTHYeCKUX 3a7a4 IPUMEHHUTEIBHO K Pa3IMUHBIM 00J1acTIM
npodeccnoHaIbHON IeSITEIEHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OIIOIT: b1.0.1.03

2.1 TpeGoBaHus K NpeJBapuUTeIbLHOI NOATOTOBKE 00y4aloLIerocs:

He mpenycmotpeno

2.2 I[I/ICIII/IHJII/IHLI H MPAKTHKH, VI KOTOPBLIX OCBOCHUE JAHHOM TUCIHUILTHHBI (MOI[yJISI) He00X0AUMO KaK npejmecTesyrniee:

duznueckas XUMUs

dusndeckre METOIBI UCCIICIOBAHNS B XUMHH

Crpoenue BemecTsa

3. KOMIIETEHIIAY OBYYAIOIIETOCsl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCLIATLTAHBI
(MOJLYJIST)

OIIK-4: Cnoco0eH MJIaHUPOBATH PA0OTHI XHMHYECKOI HANPABJIEHHOCTH, 00padaThIBATh U HHTEPNPETUPOBATDH MOJIyUYeHHbIE
Pe3yJabTaThl C HCMIOJIB30BAHNEM T€OPETUYECKHUX 3HAHUN U MPAKTHYECKUX HABBIKOB PeLIeHUs] MATEeMATHYECKUX U
usuveckux 3axau

3HaTh:

Jns noctmwkenus unaukaropa OIIK-4.1: ocoGeHHOCTH OpraHU3alMu €CTECTBEHHOHAYYHBIX UCCIIEI0BAHUI; METOIBI U CIIOCOOBI
TIOJTy4eHUS ¥ OCBOCHHUS MaTepuana 1o $pHu3nKe; 0 GU3MIECKHX Mpolieccax, IPOMCXOIAMNX B OKPYXKAIOIIEM MHUpPE H, B YaCTHOCTH, O
(HU3MUECKUX MPOLECCAX, COMPOBOXKIAIOIIUX MPOPECCHOHANBHYIO AESATENBHOCTh; OCHOBHBIE MpaBuiia 0QOPMIIEHHS MaTEPHANIOB U
Pe3yNIbTaTOB JaOOPATOPHBIX UCCIEA0BAHHM; IpaBmiIa 0OpMIICHHS TaOIUI, CXeM, PUCYHKOB U UepTeXel B HayYHbIX OTUETaXx;
TIpaBUIIa U CIIOCOOBI BRIYHCIICHUS OTPEITHOCTEH MOTyIeHHBIX JaHHBIX

YMeTh:

Jns noctmwkenus unaukaropa OIIK-4.2: s dexTuBHO opranu3oBaTh padoTy 0 U3YUEHUIO ONPECICHHUN 1 3aKOHOB €CTECTBEHHBIX
HayK; TT0JIb30BaThCS TEOPETHIECKUMH 3HAHUS U MPAKTHIECKIMH HaBBIKaMH, TIOJYUCHHBIMHI B paMKax N3ydeHHUs Kypca oomieit
(hU3UKH; IPOTHO3UPOBATH MOCIEACTBUS (PU3UUECKUX MPOLECCOB IPOUCXOAAIINX B IPO(PECCHOHANBHON AESTEIHHOCTH;
AHAIIM3UPOBATh MTOTyYCHHBIE SKCIICPIMEHTANBHbIE JaHHEIE; IPAMOTHO, TTOCNIEIOBATEIBHO U IOTHYHO O(DOPMHUTH PE3yIbTaThl PaOOTHI

Baanerts:

s noctmxenus naaukaropa OITK-4.3: HaBbIKaMK CaMOCTOSTENIbHOM paboThl ¢ yueOHOM U HayqyHOH ITUTEepaTypoii; 6a30BBIMHU
TEOPETUYECCKUMH 3HAHUSIMH U HaBbIKAMH JIAOOPATOPHBIX MCCIIE0BAHUN B 00JIACTH (U3UKH; TOHATHHHBIM annaparoM (QU3UKY,
HaBBIKOM I'PAaMOTHOTO MIPEACTABICHHS PE3yIbTAaTOB UCCIICAOBAHUI ¥ HABBIKOM O(QOPMIICHHUS OTYETOB TI0 Ta00PaTOPHBIM paboTam

B pe3yjabTaTe 0CBOCHUS ITUCHUITIIMHBI OﬁyllalOl[IHﬁCﬂ HOJIKEH

3.1{3naTn:

© ®I'bOY BO «Yenl 'Yy




MHWHOBPHAYKHM POCCHUU

YUYpEXIECHHUE BBICLIEr0 00pa3oBaHUs

B

DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe

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

Pabouas nporpamma nucuumuinesl "®u3nka" M0 HapaBIeHHIO MOATOTOBKY (CrenuaibHOCTH) "DyHaaMeHTaIbHas U
MpUKJIagHas XUMUA" HampaBieHHOCTH (mpoduiro) Opranndeckas u ouooprannyeckas xumus @I'bOY BO «Henl 'V

cTp. 4

3.1.1

0COOEHHOCTH OpraHH3allli €CTECTBEHHOHAYYHBIX HCCIIEAO0BAaHHUN; METOIBI U CIIOCOOBI ITOJTyYEHUSI K OCBOCHHUS
Marepuaina no Gpusuke; o GU3MYECKUX MPOIeccax, MPOUCXOASAIINX B OKPYKAIOIIEM MUPE U, B YaCTHOCTH, O
(bU3NUECKUX TPOLIECCAX, COMPOBOKAAIOUINX MTPOPECCHOHANBHYIO JIESITEIbHOCTh; OCHOBHBIE MpaBHiia 0(OpPMIICHHUS
MaTepuaoB U Pe3yIbTaToB Ja00paTOPHBIX HCCIEeJ0BaHNUH; TpaBuiIa opopMIIeHNs TabIuIl, CXeM, pUCYHKOB U
YyepTeKel B HayUHBIX OTUETAaX; [IPaBUIa U CIIOCOOBI BEIYMCIICHHUS IIOTPEIIHOCTEN MOTYUYEHHBIX JJaHHbBIX

3.2|YMmeTh:

321

pe3yabTaThl pabOTHI

3¢ GeKTHBHO OPraHn30BaTh PadOTY MO U3YUSHHUIO ONPEAETICHUI U 3aKOHOB €CTECTBCHHBIX HAayK; ITOJIb30BATHCS
TEOPETHYECKUMH 3HAHUS U NPAKTHUECKHMHU HaBBIKAMH, TIOJIyYEHHBIMH B paMKaxX U3y4eHus Kypca oOmiel pu3uku;
IIPOTHO3MPOBATh MOCIEACTBHS GU3MIECKUX MPOLECCOB MPOUCXOIINX B TPO(HECCHOHATBHON IESITENFHOCTH;
aHAJTM3UPOBATH TOJTyUYEHHbIE SKCIIEPUMEHTANIbHBIE JAaHHBIE; TPAMOTHO, ITOCIIEI0BATENIBHO U JIOTHYHO 0OpMUTH

3.3|Baagern:

331

paboram

HABBIKAMH CaMOCTOSTEILHON pabOThI ¢ y4eOHOH M HAYYHOM JIUTEpaTypoil; 6a30BBIMU TEOPETHUSCKUMHU 3HAHUSAMH U
HaBBIKaMU J1a00OpATOPHBIX UCCIIEAOBAaHUHN B 00aCTH (PU3UKK; TOHATHHHBIM anmnapaToM QHU3UKH; HABBIKOM
IPaMOTHOTO MPEACTABICHHS Pe3yIbTaTOB UCCIIEIOBAHUH M HABBIKOM O(OPMIICHHUS OTYETOB TI0 JTa0OPATOPHBIM

4. OFbEM JUCIHUILIMHBI (MOIY.JIsT)

O0was TpyaoemMKoCcTb

17 3ET

Yacos 1o yue6HOMYy Iu1aHy : 612
B TOM YHCIIE :

ayAUTOpHBIE 3aHATUA : 216
camocTosTenbHas padota : 181,6

JacoB Ha KOHTPOJIb 180
KOHTakTHas pabora: 250,4

Buapr KOHTPOJIST B CEMECTpax:

9K3aMeHEHI 2, 3, 4
3a4eThl 3, 4

ABWIKCHUA TBEPAOTO TCIa.

PEISTUBUCTCKON TUHAMUKH. /JIeK/

oTcyera. TpaekTopus, AIHHA NTyTH, BEKTOp nepemenieHus. CKopocTs.
VYckopenne. Kunemaruka BpamaTensHoOro JBmkeHus. [lepBoiii 3akoH
Herorona. Cuna. Mexaandyeckue cucreMsl. Macca. Ummynsc. Bropoii 3akoH
Herorona. IIpunnun  He3aBUCUMOCTH AeHCTBUA CUIl. TpeTHii 3akoH
HeroToHa. 3aK0H coOXpaHEHHS UMITYJIbCa. 3aKOH JBMKEHHS LIEHTPa Macc.
Cunel B MexaHuke. Pabora, sHeprus, MomuocTsb. Kunernueckas u
MOTEHIIMAIbHAS SHEPTU MEXaHUYECKOI CUCTEMBI. 3aKOH COXpaHEHUs
sHeprun. Coynapenus. [lotennuansrnoe nose cui. Ilone cuin TsroreHus.
Kocmuueckue ckopoctu. MomenT nnepin. Kuneruueckas sHeprus
BpamieHus. MoMeHT cuiibl. OCHOBHOE ypaBHEHHE IUHAMUKH BPAIATEIbHOTO
MoMeHT uMITyJibca 1 3aKOH €r0 COXPaHEeHHSI.
ConocTaBiieHre OCHOBHBIX BEJIMYMH M COOTHOIIEHUH AJIS TOCTYNATENbHOIO U
BpamareiabHoro ApmwxkeHus Tena. [IpeodpasoBanus ['anmunes. [ToctynaTs
Ounmreiina. [IpeoOpazoBanus Jlopeniia. OCHOBHBIE COOTHOLICHHUS

UKP: 34,4
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 JI2.2
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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MHMNHOBPHAYKU POCCUN
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS
Y4pEeXKAEHUE BbICIIET0 00pa3oBaHus

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

Pabouas nporpamma nucuumuinebl "@u3uka" M0 HanpaBIEHUIO MOATOTOBKY (CHenuaabHoCcTh) "dyHaaMeHTanbHast U
npuknagaas xumus" HanpasieHHocTH (npogunio) Opranndeckas u 6uoopranndeckas xumust ®IBOY BO «Uenl ' Y»

crp. 5

1.2 CraTucTudeckuil 1 TEpMOJUHAMUYECKUN METO/bI UCCIIEA0BAHMS. 2 18 |JI1.1JI1.2 JI1.3 JI1.4
Tepmoamnamudeckas cucreMa. Temmeparypa. Mozens uaeanbHOTO 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 uneansaoro raza. Cpeqssist KBagpaTUIHAS J12.7 J12.8 J12.9
CKOPOCTb MOJIEKYJI HJ€aNbHOro ra3a. 3akoH MakcBeluia o pacipeielIcHuu J12.10 J12.11J13.1
MOJIEKYJ UACAIBHOTO ra3a 1o CKopocTsM. CKOPOCTU XapaKTepU3yIOIue JI3.2J13.3 JI3.4 JI3.5
COCTOSIHUE UeabHOTO Ta3a. bapomerpudeckas ¢popmyna. Pacnipenenenue JI3.6 J13.7 JI3.8 JI3.9
Bonbumana. Cpensss JulnHa CBOOOIHOTO pobera MoseKyil. SIBneHue JI3.10 JI3.11 JI3.12
nepeHoca. TemnonpoBoanocTts. Juddysus. BuyTpeHHee Tpenne (BI3KOCTb). 213233 3425 36
BHyTpeHH:s SHEeprus TepMOIUHAMUYECKON cucteMbl. Yuco creneHei 27
cB0OobL. 3akoH bonpMana o paBHOMEPHOM pacpeelIeHUH YHEPTUH 10
cTerneHsaM cBoboasl. IlepBoe Hauano TepmoauHamuku. Pabora ras3a npu ero
pacmmpenud. TermmoeMKocTb. MomsipHast TETIIOEMKOCTh P MOCTOSHHOM
00beMe. MoJsipHast TEIJIOEMKOCTh IIPU IIOCTOSHHOM JaBJICHUU. Y paBHEHUE
Maiiepa. M3omporieccel. AnunabaTuyeckuii porecc. PaboTa raza B
annabatuueckoM npouecce. [Tonutponuyeckue mpoueccsl. Kpyrosoit
nporiecc (k). KT/ kpyrosoro mporiecca. O0paTuMblii 1 HEOOpaTUMBIN
npoueccel. DHTponus. M3MeHenue suTponuu. CTaTUCTUYECKOE TOJIKOBAHUE
suTponuu. [Iporeccst Bo3pacranus suTponuu. Bropoe Hagaio
TepMoAMHaMuKU. TpeTbe Hauano TepMOAUHAMHUKU. TensoBble ABUraTeId U
xonoawibHbIe MammuHbL. Teopema Kapno. Luxir KapHo. YpaBuene Ban-nep-

Baanbca. 30TepMbl peanbHbIX Ta30B. BHYTpeHHSs SHeprus peaibHoro rasa.
Kunkoctu u ux onucanue. [lopepxHocTHOE HaTsHKeHHE. CMaunBaHuUE.
Kpucrammdeckue 1 aMmop¢dHble TBepAbIe Tesla. THUIIbI KPUCTAILIOB.
TemmoemkocTh TBepABIX Tell. I3MeHeHme arperaTHeix coctosiHui. Da3oBbie
nepexonpl. JluarpamMma coctosiHus. Y paBHeHue Knanelipona-Knaysuyca.
AHanu3 aAuarpamMMel coctostHus. /JIex/

1.3 Pemenue 3anau no kuHemartuke. Pemenne 3agad no [uHaMHUKe MaTepUaIbHOM 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 temna /I1p/ J12.3 J712.4 J12.5 J12.6

J12.7 J12.8 J12.9
JI12.10 J12.11J13.1
JI3.2J13.3 J13.4 JI3.5
JI3.6 J13.7 JI3.8 JI3.9
JI3.10 JI3.11 JI3.12
01 32 33 24 25 56
27
1.4 Pemenne 3agau no MosieKyIspHO-KHHETUYECKOM TEOPUU HI€aIbHBIX T'a30B. 2 8 JI1.1 J11.2 J11.3 JI1.4

Perrenue 3agau o repmoauHamuke /I1p/

JI1.5 J11.6J12.1 J12.2
J12.3 J12.4 J12.5 J12.6
J12.7 12.8 J12.9
JI2.10 J12.11J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 J13.7 JI3.8 JI3.9
JI3.10 JI3.11 JI3.12
019233 34 35 06
97
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MHWHOBPHAYKH POCCHUI

\)’ denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS
Y4pEeXKAEHUE BbICIIET0 00pa3oBaHus

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

Pabouas nporpamma nucuumuinasl "®u3uka" M0 HaIpaBIEHUIO TOATOTOBKY (CreHalbHOCTH) "DyHAaMEeHTABHAS U
npuknagaas xumus" HanpasieHHocTH (npogunio) Opranndeckas u 6uoopranndeckas xumust ®IBOY BO «Uenl ' Y»

cTp. 6

1.5

Kunemaruka. /lunamuika MaTepuaiabHOi Touku. PaboTa u sHeprus. Mexanuka
TBEpAOrO TeNa. DIEMEHTHI CIIEIHaTbHON TEOPUH OTHOCHUTEIBHOCTH.
MornekynsapHO-KHHETHYECKas TEOPHS UIANIbHBIX Ia30B. TepMoIuHaAMuUKa.
PeanbHble ra3sl, )KUAKOCTH U TBepbie Temna. /Cp/

2

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 J13.7 JI3.8 JI3.9
JI3.10 JI3.11 JI3.12
0135233 54 35 56
97

1.6

®duznueckre OCHOBEI MEXaHUKH. MoJeKynspHas GU3MKa U TEPMOIMHAMUKA
/MKP/

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 JI3.9
JI3.10 JI3.11 JI3.12
0135233 54 35 56
27

Pa3gen 2. DieKTpUYECTBO U MATHETU3M

2.1

Onexrpuueckuil 3apsai. 3akox Kynona. HanpspkeHHOCTD
anekrpocrarndeckoro moist. [lotok BexTopa E. [puniun cynepro3umnmm
37eKTpocTatnyeckux nojieil. Teopema ["aycca. Llupkynsanus BekTopa
HarpspkeHHocTH. [loTeHnmansHas sHeprus 3apsaa. [loreHnuan
AJIEKTPOCTATHYECKOTO MOuIsl. PasHOCTh noTeHnnanoB. CBA3b MEXIY
HAINpPsHKEHHOCTHIO U IOTEHIIMAIOM. DKBUIIOTEHIIMABHBIE TIOBEPXHOCTH.
ITpumeps! pacuera HauboJIEE BaXKHBIX CUMMETPUYHBIX HJIEKTPOCTATHIECKHX
moJiel B BaKyyMe. DIIEKTPOCTATHYECKOE TI0JIE B IUDIICKTPUIECKOHN cpee.
[onspuzoBaHHOCTE. [MaNeKTpHIecKast IPOHUIIAEMOCTh CPEbI
DnexTpuyecKoe CMEIeHUe. Y CI0BHS Ha TpaHULE pas3fena AByX
IVBIIEKTpHYECKUX cpell. CerHeTOIeKTPUKH. [IpoBOAHUKY B
ANIEKTPOCTATHUECKOM ToJIe. DieKkTpoeMKocTb. KonneHncaropbl. CoeHEHHS
KOHJICHCATOPOB. DHEPTHsl CHCTEMBI HETIOABIKHBIX TOYESUHBIX 3aPSI0B.
DOHeprus 3apsHKEHHOTO YeIUHEHHOTO IIPOBOJHUKA. DHEPIus 3apspKEeHHOTO
KOHJICHCATOPA. DHEPIHUs AIEKTPOCTaTHIECKOTO TIoJIsl. [I0CTOsIHHBIH
ANEKTPUYECKUI TOK, CHJIa M TUIOTHOCTH TOKAa. CTOPOHHHUE CHIIBL.
DIEeKTPOABIKYIIAS CHJIa U HanpspKeHue. 3akoH OMa. DIeKTpudeckoe
comnporuiieHre. CONpoOTHUBICHUE COCTUHEHNS TPOBOTHUKOB: TeMneparypHas
3aBUCHMOCTB CONPOTHBJIEHH. PaboTa 1 MOIHOCTB ToKa. 3akoH JIKoyis—
Jlenna. 3akon OMa 1715t HeOHOPOAHOTO y4acTka uenu. [Ipasuna Kupxrogda
JUTSL pa3BETBIICHHBIX 1iernel. /JIex/

18

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3 J12.4 J12.5 J12.6
J12.7 712.8 J12.9
JI2.10 J12.11J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10 JI3.11 JI3.12
013233 24 25 56
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Y

MHMNHOBPHAYKH POCCUN
DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
YUYpEKICHHUE BBICLIETO 00pa3oBaHUs

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

Pabouas nporpamma nucuumuinasl "®u3uka" M0 HaIpaBIEHUIO TOATOTOBKY (CreHalbHOCTH) "DyHAaMEeHTABHAS U
npuknagaas xumus" HanpasieHHocTH (npogunio) Opranndeckas u 6uoopranndeckas xumust ®IBOY BO «Uenl ' Y»

crp. 7

22 OCHOBHBIE 0COOCHHOCTH MarHUTHOrO 1oJist. Pamka ¢ Toxkom. Hampasienue 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 J12.3J12.4 J12.5 J12.6
BEKTOPHBIX XapaKTEPUCTUK IEKTPOCTATUIECKOTO U MATHUTHOTO MOJIEH. J12.7 J12.8 J12.9
3akon buo—CaBapa—Jlannaca. MaruutHoe noje npsiMoro Toka. MaruurHoe J12.10 J12.11J13.1
oJIe B IEHTPE KPYroBOIo TOKa (ColeHouaa). 3akoH Amiepa. JI3.2J13.3 JI3.4 JI3.5
BzaumoneiicTBue nmapamiensHeIX TOKOB. MarHuTHast mocTosiHHAs. EquHAIb JI3.6 J13.7 JI3.8 JI3.9
MarHUTHOM MHAYKIIMH HANPSXKEHHOCTU MarHUTHOTO NOJIsl. MarHUTHOE 1oe JI3.10 JI3.11 JI3.12
cB0OOIHO nBMKYIIEerocs 3apsina. Cuna JlopeHia. JIBuxkeHue 3apsHkeHHBIX 213233 3425 36
yacTHl B MarHUTHOM 1ouie. Dddexr Xomia. Teopema 0 LUPKYISILUN BEKTOpa 27
B. TIlortok BekTopa MarHUTHOI HHAYKIHH. Teopema ["aycca mist MarHUTHOTO
nons B Bakyyme. Cucrema ypaBHeHuil MakcBeiuia Juist 3J1eKTPOMarHUTHOIO
noiisi. Buxpesoe anexrpuueckoe noine. Tok cmemenus. [lonmnas cucrema
ypaBHeHui Maxcaenia. OnbiTel @apages. 3akon @apanes. 31C uHIyKIMU B
HETIOIBIDKHBIX MTPOBOIHIKAX. Bpalenne paMKi B MarHUTHOM TIOJIE.

Buxpessle Toxu (Toxu Dyko). MHIyKTUBHOCTH KOHTYpa. CaMOUHIyKLUSL.
Bsaunmnuas unaykius. TpanchopMaTopbl. DHEPrUs MATHUTHOTO TIOJIS.
MarHuTHbIE MOMEHTBI BJIEKTPOHOB U aTOMOB. /lMa- U mapaMarHeTUKU.
Hamaramuennocts. Marautaoe nose B BemiectBe. OeppoMarHeTHKN 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 JI3.9
JI3.10 JI3.11 JI3.12
31 32 33 54 35 56
37
2.4 Pemenne 3aad mo BEIYUCIEHUIO XapaKTEPUCTUK TOCTOSTHHOTO 3 12 [JI1.1J11.2 J11.3 JI1.4

anekrpudeckoro toka /IIp/

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
JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10 JI3.11 JI3.12
01 32 33 24 25 56
97
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MHWHOBPHAYKHM POCCHUU

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

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

Pabouas nporpamma nucuumuinasl "®u3uka" M0 HaIpaBIEHUIO TOATOTOBKY (CreHalbHOCTH) "DyHAaMEeHTABHAS U
npuknagaas xumus" HanpasieHHocTH (npogunio) Opranndeckas u 6uoopranndeckas xumust ®IBOY BO «Uenl ' Y»

crp. 8

2.5

Pemrenue 3a7a4 Ha BBIYUCIICHAE XaPAKTEPUCTHK MArHUTHOTO TIOJIS U
MarHuTHBIX siBreHui /TIp/

3

12

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3 J712.4 J12.5 J12.6
J12.7J12.8 J12.9
J12.10 J12.11J13.1
JI3.2J13.3 JI3.4 JI3.5
JI3.6 J13.7 JI3.8 JI3.9
JI3.10 J13.11 JI3.12
0135233 54 35 56
97

2.6

JlaGopaTopHbIii MPAKTHKYM 10 AJeKTpocTaTuke /J1ab/

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3712.4 J12.5 J12.6
J12.7J712.8 J12.9
J12.10 J12.11J13.1
J13.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10 J13.11 JI3.12
0135233 54 35 56
97

2.7

JlaGopaTopHBIii MPAKTHKYM IO 3JeKTpoanHamuke /J1a6/

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3712.4 J12.5 J12.6
J12.7J12.8 J12.9
J12.10 J12.11J13.1
JI3.2J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10 J13.11 JI3.12
013233 24 25 56
o7

2.8

JlaGopaTopHbIii MPAKTHKYM 10 MarueTusmy /J1a6/

J1.1J11.2J11.3 J11.4
JI1.5 J11.6J12.1 JI2.2
J12.3712.4 J12.5 J12.6
JI2.7 J12.8 J12.9
JI2.10 J12.11J13.1
JI3.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10 J13.11 JI3.12
013233 24 25 56
97
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VY

MHMNHOBPHAYKU POCCUN
DenepanbHOE roCyapCTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
Y4pEeXKAEHUE BbICIIET0 00pa3oBaHus

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

Pabouas nporpamma nucuumuinasl "®u3uka" M0 HaIpaBIEHUIO TOATOTOBKY (CreHalbHOCTH) "DyHAaMEeHTABHAS U
MpUKIaIHAs XUMHA" HanpaBieHHOCTH (mpoduiaro) Opranudeckas u 6uooprannyeckas xumua @ITBOY BO «Henl'Yy»

crp. 9

29

OnexTpocTaTHka. DiaekrpoauHamuka. Marnerusm. /Cp/

3

58,7

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 J13.7 JI3.8 JI3.9
JI3.10 JI3.11 JI3.12
0135233 54 35 56
97

2.10

OnekrpuuecTBo U MarHetnsm /UKP/

13,3

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 JI3.9
JI3.10 JI3.11 JI3.12
0135233 54 35 56
27

Paznen 3. Kosie6anusi 1 BotHbI. BoJiHOBasi 1 KBaHTOBasi ONTHKA.
CTpoeHune aTOMa U aATOMHOTO SIAPa

3.1

Konebanus. OOmuii NoAX0A K U3yUCHHUIO KosleOaHUi pa3nuyHoil ¢pusndeckon
npupozsl. ['apmoHnyeckue KojaeOaHus U UX XapaKTePUCTUKH.
JuddepennuansHoe ypaBHEHHE rapMOHUYECKHX KoJleOaHUI.
DKCHOHEHIHaNbHask opMa 3aIiCH FAPMOHNYECKHUX KoJeOaHui.
MexaHnnueckne rapMOHUIECKHe KonebaHus. DHeprus MaTepUallbHOM TOUKHY,
cOBepIlaroIei rapMoHuYecKkue Konebanus. ['apMOHMUECKH OCHMILIATOP.
[IpyxuHHbIi MasTHUK. MaTemaTtudeckuil MasTHUK. PU3NYECKUI MasTHUK.
DnexTpudeckuil KonedarenpHbIid KOHTYp. CTaanu konebaHui B
n/leaTM3uPOBAHHOM KoJieOaTenbHOM KOHTYpe. CBOOOJHBIE TApMOHUYECKUE
KonebaHus B KoJeOaTeIbHOM KOHTYpe. ClI0KeHne rapMOHUIECKHX
konebanuil. buenus. 3aryxatomue konebanus. AuddepennuansHoe
ypaBHEHHE CBOOOIHBIX 3aTYXAIOIINX KOJICOAHHUH THHEHHON CUCTEMBI.
JexpemeHT 3aryxanus. JJoOpoTHOCTB KonebaTenbHOil cucteMsl. [Ipumepsl
cBOOO/IHBIX 3aTyXaOMKX KoJeOaHui. BeiHyxneHHbIe Konebanus. Pe3oHaHc.
[Iepemennsiif Tok. JleficTByroliee 3HaUeHNE TIEpEMEHHOI0 Toka. MOIIHOCTS,
BBIEIIsIEMas B LIETIM IEpEMEHHOro Toka. BomHoBoI nporecc. Ynpyrue
BOJIHBL. YTIpyras rapMoHu4ecKkas BosiHa. berymue BoHbl. Pa30Bas CKOPOCTb.
Bonnosoe ypasHenue. [Ipunnun cynepnosunuu. I'pynmnosas ckopocTs.
Wnrepdepennys BoiH. CTOSIHE BOTHBL. JIEKTPOMarHUTHEIE BOJTHBL
IMonepeyHOCTh 3MEKTPOMArHUTHBIX BOJIH. DHEPIUs 3J1€KTPOMArHUTHBIX BOJIH.
/JTex/

12

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
JI2.10 J12.11J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10JI3.11 JI3.12
01 32 33 24 25 56
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VY

MHWHOBPHAYKH POCCHUI

Y4pEeXKAEHUE BbICIIET0 00pa3oBaHus

denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS

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

Pabouas nporpamma nucuumuinebl "®u3nka" M0 HanpaBIEHUIO TOATOTOBKY (crenuaabHocTh) "dyHaaMeHTanbHas U
npuknagaas xumus" HanpasieHHocTH (npogunio) Opranndeckas u 6uoopranndeckas xumust ®IBOY BO «Uenl ' Y»

crp. 10

32

Wnrepdepennus ceera. Judpaxuus ceera. Jucnepcus csera. [oxapuzanus
cBeta. TeruoBoe m3nyyenue. 3akoH Kupxroda. 3akon Credana-bonpimMana,
3akoH Buna. Cnextp TemnoBoro usinydenus, popmyna Ilnanka. @otosddexr,
3akoHbI PoTordpdexra. DoToHsl, Gopmyna DitHmTelHA T hoTodddekTa.
Wmnynsc poToHOB U faBieHue ceera. Dddexr Komnrona. /Jlex/

4

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 JI3.4 JI3.5
JI3.6 J13.7 JI3.8 JI3.9
JI3.10 JI3.11 JI3.12
0135233 54 35 56
97

33

Crtpoenue atoma. Moaenu atoma Tomcona u Pesepdopaa. JluneituaTsiit
crektp aroma Bogopoaa. IToctynarel bopa. OnbiTel @panka u I'epra. Crektp
aroma Bogopoza o bopy. KoprryckynsipHo-BOTHOBOW Ayann3M CBOKUCTB
BenlecTBa. HekoTopsie cBoiicTBa BoiH e-bpoitns. CooTHoleHne
HeomnpeneneHHocTell. Boinnosas GpyHKkIus u ee cBoiicTBa. OOmmee ypaBHEHNE
penunrepa. Ypasuenue lpennnrepa st cTaliMOHAPHBIX COCTOSHUU.
JIBkeHre cBOOOIHOM YacTHIbl. YacThIa B OTHOMEPHON MPSMOYTOJIBHOM
"noreHuuanbpHou siMe" ¢ 6eckoHeYHO BhICOKUMH "creHkamu'". [Ipoxoxaenue
YaCTHUIIBI Yepe3 MOTeHIIUANbHBIH Oaphep. TyHHenbHBIN 3 dekT. JInHeHHbIH
rapMOHHYECKUH OCHMILIATOP B KBAHTOBOM MEXaHUKE. ATOM BOJOPOZa B
KBaHTOBO# MexaHuke. KBantoBsie uncina. [IpaBuia or6opa. CrivH 3J€KTpOHa.
[TpuHIMIT HEPA3NTUYMMOCTH TOXKECTBEHHBIX YacThll. PepMHOHBI 1 OO30HBHI.
[TonsTust o kBaHTOBO# cratucTike bo3e—DitHmTeitHa n ®epmu—/{npaxa.
IIpunnun [Maynu. Pacnpenenenne 371€KTpOHOB B aTOME IO COCTOSTHUAM.
PenTreHoBckue crieKTphl. MoieKysipHbIe crieKTpbl. KomMOuHaimonHoe
paccesinue cBera (3¢ ¢ext Pamana). [Tornomenune. CioHTaHHOE U
BBIHY)KJIeHHOE n3inyueHue. Jlazepel. CTpoeHue 1 BakHeHIIe CBOUCTBA Aep.
ATOMHBIE s11ipa ¥ uX onucanue. Jleekt macchl U sHeprus cBsi3u sapa. CruH
sIpa ¥ €ro MarHUTHBIN MOMeHT. CBOMCTBA siIEPHBIX cril. Mo/ie aTOMHOTO
snpa. PagroakTHBHOE U3JTy4EHHE U €r0 BUIBL. 3aKOH PaJHOaKTHBHOTO
pacnana. [IpaBuna cmemenus. Anbda-pacnan. bara- pacnan. AHTHYACTHIB H
HUX aHHUTHIIALHA. FaMMa-M3nyquMe. I[O?;I/IMCTpl/l‘{CCKI/IC BCJIMYHUHBI U
enuHUIBL. Dddekt MEccdayspa. [IpuOOpHI I perucTpanny pagrioakTHBHBIX
M3Iy4eHUH 1 yacTul. SlnepHble peakuy UX OCHOBHBIE THIIBL. SInepHble
peakuuu nox AeiicTBueM HEUTpoHOB. Peakuuu aenennu sapa. LlenHas
peaxuus aeneHus. SAnepHsie peakTopsl. Peakiys cuHTe3a aTOMHBIX s1€Ep.
dyHIaMeHTanbHbIC B3aUMOACHCTBUS. DlleMEHTapHbIe YacTHIBI. /JIek/

18

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 JI3.9
JI3.10 JI3.11 JI3.12
0135233 54 35 56
27

34

Pemienue 3anau Ha konedanust u BojHsl /TIp/

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 12.8 J12.9
JI2.10 J12.11J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 J13.7 JI3.8 JI3.9
JI3.10 JI3.11 JI3.12
019233 34 35 06
97
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w DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
YUYpEKICHHUE BBICLIETO 00pa3oBaHUs
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npuknagaas xumus" HanpasieHHocTH (npogunio) Opranndeckas u 6uoopranndeckas xumust ®IBOY BO «Uenl ' Y»

crp. 11

35

Pemrenue 3anau o BOIHOBOM 1 KBaHTOBOM ontuke /IIp/

4

6

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3 J712.4 J12.5 J12.6
J12.7J12.8 J12.9
J12.10 J12.11J13.1
JI3.2J13.3 JI3.4 JI3.5
JI3.6 J13.7 JI3.8 JI3.9
JI3.10 J13.11 JI3.12
0135233 54 35 56
97

3.6

Permienue 3amau o aToMHOM U siaepHo Gusuke /TTp/

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3712.4 J12.5 J12.6
J12.7J712.8 J12.9
J12.10 J12.11J13.1
J13.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10 J13.11 JI3.12
0135233 54 35 56
97

3.7

JlaGopaTopHbIii MPAKTHKYM II0 TeoMeTpHuecKoi ontuke /J1a6/

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3712.4 J12.5 J12.6
J12.7J12.8 J12.9
J12.10 J12.11J13.1
JI3.2J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10 J13.11 JI13.12
013233 24 25 56
o7

3.8

JlaGopaTopHbIii MPAKTHKYM IO BOJIHOBO# W KBAaHTOBOMW onTHKe /J1a6/

10

J1.1J11.2J11.3 J11.4
JI1.5 J11.6J12.1 JI2.2
J12.3712.4 J12.5 J12.6
JI2.7 J12.8 J12.9
JI2.10 J12.11J13.1
JI3.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10 J13.11 JI3.12
013233 24 35 26
97
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MHMNHOBPHAYKH POCCUN
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3.9 Kounebanus u Boiubl. BonHOBas 1 kBaHTOBas onTuka. CTpOeHHE aToMa U 4 69,5 |JI1.1J11.2J11.3J11.4
aToMHoro sipa /Cp/ JI1.5 J11.6J12.1 J12.2
JI2.3 J12.4 J12.5 J12.6
JI2.7 J12.8 J12.9

J12.10 J12.11J13.1
JI3.2J13.3 JI3.4 JI3.5
JI3.6 J13.7 JI3.8 JI3.9
JI3.10 J13.11 JI3.12
0135233 54 35 56

27
3.10 |KoneOanwus u BonHBL. BosHOBas 1 kBaHTOBas ontuka. CTpOCHUE aTOMa U 4 11,5 |J1.1J11.2J11.3J11.4
aTomHoro supa /UKP/ JI1.5 J11.6J12.1 J12.2
J2.3J12.4 J12.5 J12.6
JI12.7 J12.8 J12.9

J12.10 J12.11J13.1
J13.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10 J13.11 JI3.12
0135233 54 35 56
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6. POHJ OHEHOYHbBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

Or4er 110 PaKTHYECKHM 3a/[aHHSIM.
Ortuer 1o 3agaHusAM Ja00paTOPHON padOTHI.
KOHTpOJIbHBIE BOMIPOCHI.

6.2. TunoBblie KOHTPOJIbHBIC 3aIaHUAl U HHBIC MaTePHaJIbI Il TeKyl_lIeﬁ aTrecranuu

TunoBsle KOHTPOJILHBIE 3a1aHUS

1. Bo cKoJIBKO pa3 MIOTHOCTH BO3yXa, 3aMOJIHSIONIEr0 IIOMEIIEHHEe 3UMO IPH 3alaHHON TeMIepaType, O0JIbIe ero INIOTHOCTU
JIETOM IIpU IaHHOU TemmepaType? JlaBleHue ra3a MOXKHO CUMTATh IIOCTOSIHHBIM.

2. Ilpu nopbemMe BepTojIeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaxoAsdIuiicsa B ero kKabuHe, U3MEHU CBOE ITOKa3aHUE HAa HEKOTOPOE
3HaueHue. Ha kakoil BEICOTE J€TUT BEPTOJIET, €CJIU HA B3JIETHOH IuIoLIafKe 6apoMeTp OKa3bIBal U3BECTHOE 3HaYEHUE?
TemmnepaTypy Bo3[lyxa CUMTaTh NOCTOSHHON U U3BECTHOM.

3. Ompezenute yenbHYIO TEMI0EMKOCTb IIPU IIOCTOSHHOM JaBJIEHUHU KUCIOPOAA.

4. Kucnopo Maccoil m HarpeBaroT IIpH IIOCTOSHHOM JaBiieHuH. HauanbHas 1 KOHeUHas TeMIeparypsl AaHbl. Onpenenurh
U3MEHEHUE BHYTPEHHEH SHEPIUU rasa.

5. neanpHas TemoBas MalinHa, paboTaromas no nukiny KapHo, coBepiraer 3a ouH UK HEKOTOpYIo paboty. Temneparypa
Harpeparellsl U TeMIepaTypa X0lIoIWIbHUKA U3BeCTHBI. HalijuTe KOIMYeCTBO TEIIOTH, OTAaBaEMOE MAIIUHOM 3a OUH LUK
XOJIOJUIIBHUKY.

6. JIBa paBHBIX OTpULATEIBHBIX 3apsia HAXOLATCS Ha 3aJJaHHOM PAacCTOSHHUHU APYT OT Apyra. Onpeneaure HanpsKeHHOCTD 101 B
TOYKE, PacIOI0KEHHOH HAa HEKOTOPOM PACCTOSHUHU OT 3apsI0B.

7. C xaKo# CKOPOCTBIO HOJDKEH JIBUTATHCS IEKTPOH, YTOOBI €r0 HMITYJIBC OBLT PaBeH UMITYNIECY (OTOHA C 3aJaHHOMN JUTHHO
BOJIHBI?

8. JlnnHa BOJHEI CBETa, COOTBETCTBYIOMAst KPAacHOiT rpaHHIie (poTod(dexTa, AT HEKOTOPOTo METANIa, PaBHA HEKOTOPOH JUTHHE
BOJHBL. Haiitu paboTy BbIX0/a JIEKTPOHOB U3 METaJlIa U MAaKCUMAJIbHYIO CKOPOCTh JIEKTPOHOB, BEIPBHIBAEMBIX M3 3TOTO MeTaula
CBETOM C 3aJJaHHOM JJIMHOM BOJIHEL.

9. Kakoit uzoron odpasyetcs u3 Topus mocie 4eTelpex anb(a-pacnanos U IByX OeTa-pacrnanon?

10. DHeprust cBA3M s11pa, COCTOSAILETO U3 TPEX IPOTOHOB U UEThIpEX HEUTPOHOB, U3BecTHA. OnpenesuTh Maccy HEHTPAJILHOTO
aToMa, 00/1a1aI0ILEro 3TUM SAPOM.

TumnoBbie BONPOCHI IO 0TYETaM J1abopaTopHBIX paboT

1. YTo Takoe SKBUIOTEHLHAIbHAsI IOBEPXHOCTH?

2. JIoKka)XuTe OpTOrOHAJIbHOCTH CHJIOBBIX JIMHUM M 9KBUIOTEHIIUAJIbHBIX TOBEPXHOCTEH B JIEKTPOCTATHUECKOM
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noJne.
3. B uem oTiiume npoBOIHUKOB, OTYIIPOBOAHUKOB U U30JIATOPOB?

4. ®u3uuecKkuil CMBICI SHEPTUM aKTUBALUU HOCUTEIIEH B OIYIPOBOIHUKE

5. Kak nBmxeTcst 371€KTpOH B OAHOPOAHOM MarHUTHOM ToJje?

6. Kakas cBa3b Mex [y siBIeHueM Xoiula u cuioif Jlopenna?

7. Ompenenute MNOHATHE "NOABIKHOCTh HocUTeNs 3apsija’. Kak cBs3aHa IOABUXKHOCTD 3apsifia C JIEKTPOIPOBOIUMOCTHIO
BerecTBa?

8. Uro Takoe MarHUTHAasi BOCHIPUUMYUBOCTD BelecTBa?

9. UeMm oTiHuaroTcs Aua- U peppoMarHUTHBIC BelecTBa?

10. Kaxoli 3HaK ©MeeT MarHuTHasi BOCIIPUMMYHUBOCTD JJIS1 TUAMAarHETUKOB, IIApAMarHeTHKOB, (eppOMarHeTUKOB?

11. Kak cBsi3aHa MarHuTHasi BOCIPUUMYHUBOCTD C MATHUTHOM MTPOHUIIAEMOCTHIO?

12. Yem ¢eppoMarHeTHKH OTJIMYAOTCS OT APYTUX BEIIECTB?

13. Yro Takoe nomen? [Touemy GpeppoMarHeTHK pa3OuBacTCs Ha TOMEHBI?

14. Kak npoucXoAuT HaMarHu4uBaHue GpeppoMarHeTukoB?

15. Yto Takoe metis ructepe3uca? Kakue mpudIiHbI e BEI3BIBAIOT?

16. Kakue xonebaHus Ha3pIBaloTCA 3aTyxaomumu? IloueMy IpouCXOAUT 3aTyXxaHUe CBOOOIHBIX KojeOaHuUil B peabHbIX
KOHTypax?

17. Yro nmoHUMAIOT oA K03GPUIIMEHTOM 3aTyXaHus, JorapudmuueckuM gekpeMenToM? KakoBa cBs3b MEXIY HUMU?

18. Kakoit pa3psia HazpIBaeTcs areprogndeckuM? UTo MOHMMAIOT MO KPUTHIECKUM 3HAYEHHUEM COIIPOTUBIICHUS U YEMY OHO
paBHO?

19. Hauepture cxemy mocieA0BaTENBHOTO (MTapajuIeTbHOro) KOHTypa. OOBSICHUTE MPOILIECCHI, TIPOTEKAIOIINE B KOHTYPE MPH
MOAKIIOYCHUH K HEMY HCTOYHUKA EPEMEHHOTO HAIIPSDKCHHUS.

20. Kakum 06pa3oM OMUCHIBACTCS COMPOTHBICHNE KOHTYPa IEPEMEHHOMY TOKY?

21. Kak coOCTBeHHas 4aCTOTa KOHTypa 3aBUCUT OT ero napamerpos? Kak 100pOTHOCTh KOHTYpa 3aBUCUT OT €ro HapaMeTpoB?
22. HazoBuTE OCHOBHBIE JI€TAJIH ONTUYECKOW YaCTH MUKPOCKOIIA, UX Ha3HAYCHHUE.

23. Kak onpenenstoT JIMHEHHOEe YBeINYeHHEe MUKPOCKOTa?

24. B yem orinyre abCOTFOTHOTO U OTHOCHTEIBHOTO MOKA3aTelIsl MPEIOMIICHHUS?

25. ChopMynupyiTe OCHOBHBIE 3aKOHBI OTPAXKECHUS U TPEIIOMIICHUSI.

26. KakoBa CBsI3b ITOKa3aTels MPEeOMIISHIS CPEIBI i CKOPOCTH CBETa B HEil?

27. YT0 Ha3BIBAIOT JUIMHOI KOr€pEeHTHOCTH, BPEMEHEM KOT'€pPEHTHOCTH?

28. B ueM oTnm4une reoMeTpuIecKor pa3sHOCTH X0/1a JIydel OT ONTHIECKON Pa3HOCTH xo/a?

29. 3anuImuTe ycJIoBUS HHTEP()EPEHIMOHHOTO MAKCUMyMa U MUHHMYMa.

30. Kakoe (TeMHOE WM CBETIIOE) ISITHO OyIeT B IIEHTpe HHTeP(EPEHIIOHHON KapTHHBI KoJiell HploTOHa Npy HaOMoeH!H B
oTpaxkeHHOM cBeTe? OOBACHUTE 3TO.

31. Yem orpaHuuMBaeTCs NpeebHas TOMIIMHA cllost nHTepdepeHnuu? [logeMy nmpu OTHUX CBETOMHIBTPAX BUIMMOE YUCIIO KOJIEI]
OombIIe, IpU APYTUX MEHBIIIE?

32. Kak a7exTpoHHas TeopUsl OOBSICHSET SIBICHUS qUCIepcun’?

33. Yro Takoe HOpMasbHas U aHOMaJIbHasl AUCIIEpCHs cBeTa?

34. Yro Takoe pasperaronias CnocoOHOCTb, OT YEro OHa 3aBUCHT?

35. Yem oTimmuaercst AMGPaKIMOHHBIA CIIEKTP OT MPU3MAaTHUECKOTO ?

36. Chopmynupyiite npunnun I'toiirenca- @penens.

37. B uem 3aximouaetcst MeTo1 30H Openens?

38. Kak u3MeHsieTcst KapTUHa Ha 3KpaHe B 3aBUCUMOCTH OT YUCIIa OTKPBITHIX AUGPaKIMU Ha KPYTIOM OTBepCcTUn?

39. BeiBectn 3akoH byrepa-Jlambepra.

40. Kak 0OBSICHUTH HaIU4Ue OKPACKU Y NIPO3PAUHBIX TeN?

41. Kako#i cBeT Ha3bIBAIOT TUIOCKOTOISIPU30BAHHBIM?

42. Yro Takoe onruueckas ochb B Kpuctayuie? Kakue miockocTH Ha3blBalOT INIaBHBIMU?

43. B uem cOCTOUT SIBIICHUE JIBOMHOTO JIy4eHpeIOMICHNA?

44. Kak nosry4uTb KpyroByIO U 3JUIMITUYECKYIO NOJISPU3ALUI0?

45. Kakue marepuaibl 00J1aJal0T CBOMCTBOM MCKYCCTBEHHOT'O IBOMHOTO Jy4EIPEIOMIICHHS U TIPU KAKUX BO3IACHCTBUAX?

6.3. TunoBbie KOHTPOJIbHBbIC BONIPOCHI U 3alaHUA JIsA l'lpOMe)KyTO‘-IHOﬁ aTreCTalun

Turossle KOHTPOJIBHBIE 3aJaHUS 7 IPOMEKYTOYHOHN aTTECTalluN

1 IIpenmer puzuku. Pusnueckne namepenus. PasmepHocts. Cuctemsl equuul. CKaIspHbIe U BEKTOPHBIC BEINYUHEL.
2.Kunemartuka MarepuanbHoil Touku. Cucremsl oTcuéra. CucreMsl KoopauHar. JIBixenue B Mexanuke. Ilepemenenue.
TpaexTopus, MyTb.

3.CkopocTb. YckopeHue. PaBHoIepeMEHHOE IIOCTYNATENbHOE JBIKEHUE.

4 KpuBonuneiinoe nemxenne. HopmanbHoe U TaHTeHIIMAIbHOE YCKOPEHHUA. YTJI0Bas CKOPOCTh, YTIIOBOE YCKOPEHHE.
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5.WnepruaneHble cucteMsl otcuéra. Ilpuniun unepruu. Iepssiil 3akon HeloTona. Cuna, BUabI B3aUMOJICHCTBHYS.

6.BTopoii 3akon Herotona. Macca. mmynbsc. Tpetuit 3akon HeroToHa. 3ak0H coXpaHeHUST UMITYJIbCa.

7.OCHOBHBIE CHJIBI B KJIACCUYECKON MEXaHHKE.

8.Pabota cuibl. MomHocTh. DHeprus. Kunetnyeckas u nmoTeHIHanbHas s3Heprun. KoHcepBaTHBHaAs cucTeMa.
9.IloTeHnuanpHOE NoJe. 3aKOH COXPAHEHUSI U IIPEBPAILCHUs SHEPTUM.

10.I'paBuranuonHoe nose 3emnu. KocMuueckue CKkopocTu.

11.LenTpanbHblil yaap. Ypyroe u Heynpyroe coyaapenus AByx tei. LleHTp Macc cucTeMbl MaTepHaabHBIX TOUEK.
IocTynarensbHoe, BpalaTeabHOE U INIOCKOE JIBIKEHUSL.

12.BparatensHoe IBHKEHHE a0COIIOTHO TBEPIOTO Tella BOKPYT HETOABMKHOM oci. MOMEHT nHepIi. MOMEHT UMITYJIbCa.
MowmeHT cunsbl.

13.0cHOBHBIE ypaBHEHHUSI AMHAMUKH BpameHusi. Kunernueckast 3HepTrus BpalieHusl.

14.0OcHOBBI cieLUaIbHON TEOPUU OTHOCUTENIBHOCTH, IOCTYIAThl DiiHIITeHA, TpeoOpa3oBanus JlopeHna.

15.0cHOBHBIE OTHOIICHHS PENSITUBUCTKON JTUHAMHKH.

16.0OcHOBHBIE NIpeCTaBICHUS MOJIEKYIISPHOH (DU3UKH, OCHOBHBIE TEPMOAUHAMUUECKUE [TAPaMETPBL.

17.Moaens uaeanbHOI0 ra3a, OCHOBHBIE 3aKOHBI HI€aJIbHOTO Ta3a

18.0cHoBHoe ypaBHeHue MKT uzneansHoro rasa. TemmepaTtypa kak Mepa cpeiHel KHHETUIEeCKON SHEepruu.
19.Pacnpenenenue 4acTHII IO CKOPOCTSIM U 110 3HaUeHusM 3Heprun (Makcseinia, bonpimana).

20.BHyTpeHHss SHeprus, CTeNeHH CBOOOIbI.

21.Pabora u TemoTa, | Ha4ano TepMOIUHAMUKH.

22 .TemnoeMKoCTb, CBsI3b TEINIOEMKOCTH C YHCIIOM CTerneHeil cBoOo bl (ypaBHeHHE Maiiepa).

23. TepMoIrHAMIYECKHAE U30TPOIIECCHI.

24.PaBHOBECHBIE U HEPAaBHOBECHBIE, 00paTHUMBbIe U HEOOPATUMBIE IPOLECCH. DHTPOIHS KaK TEPMOANHAMUUYECKUI TapaMeTp.
25.CraTtucTrdeckoe TOJIKOBaHUE SHTPOIIMU. BTopoe Hawano TepMoAMHAMUKH. DBONIONHS WM HaKOIUIeHHe SHTpormn? TpeTse
Hayajo TepPMOJUHAMUKH.

26.TemmnoBoii aBuratens, k. Lukn Kapao, Teopemsr Kapro.

27.Cunbl B3aUMOJEHCTBUS MEXIY MOJIEKyJIaMU, ypaBHEHHUE ra3a Ban-nep-Baasnbca, kpuTudeckas TOUKa.

28.KuakocTty, MOBEpXHOCTHOE HATSKEHHE.

29.TBepusble Tena, TUIIBI KPUCTALIOB.

30.da30Bblie MEPEXobl IEPBOTO U BTOPOTO poza. [Ipumeps! (1moapoOHO pa3odpars).

31.IIpupona sneKTpudecTBa. DIEKTPUUECKUN 3apsil, 3aKOH COXPaHEHUs 3JIEKTPUIECKOro 3apsija, 3akoH KyioHa.
32.OneKkTpocTaTHUECcKOe TI0JIe, CUIIOBBIE IMHUN, HAPSKEHHOCTD, IPUHIIHII CYIEPHIO3UIIUH.

33.I1oTok BekTOpa HAPSHXKEHHOCTH, TeopeMa [ aycca.

34.PaboTa criI 3JeKTPOCTATUIECKOTO OIS, IUPKYIIALHS BEKTOPA HANPSDKEHHOCTH, (PU3HYECKUI CMBICI TEOPEMBI O IUPKYIISIIHH.
35.HOTCHI_II/IaJ'I, Pa3HOCTh NOTCHIHAJIIOB, SKBUITIOTCHIIUAJIbHBIC ITOBEPXHOCTH. CBs3b MCXKAY HAIPSAXKCHHOCTHIO U ITOTCHIIMAJIOM.
36.DnekTpudecKkoe noJe 3apsPKeHHOHN ITaCTHHBI U cephl.

37.Onexrpudeckas eMKocTb. KoHzieHcaTop. DHeprus KOHAEHCATOpa U AJIEKTPUIECKOTO ITOJIS.

38. JIMdNEKTPUKH, AUINEKTPUIECKas IPOHULIAEMOCTb.

39.I1omynpoBOIHUKH, TPOBOJHHUKH.

40.Onexrpuyeckuii Tok. Cuiia ToKa, INIOTHOCTh TOKA, MEXaHU3M IIPOBOJAMMOCTH METAJUIOB.

41.3akoH OMa Ju1s OJJHOPO/IHOTO y4acTKa LIEMH, COIPOTHBIICHNE, 3aBUCUMOCTb COTIPOTHUBIICHNS METAIIJIOB OT TEMIIEPaTyphl, 3aKOH
Jxoyns-Jlenna.

42.CropoHHHeE cuJibl, 3aKoH OMa 17151 HEOAHOPOIHOTO y4acTKa LIEIH.

43.CoenuHeHne IPOBOAHUKOB.

44 ITpupona maraeTu3mMa. MarHuTHOE 10J1€, CWIOBBIE IMHUK MarHuTHoro nonsd. Cuna Jlopenna, 3akoH Amnepa.

45.3akoH buo-Capapa-Jlamaca, NpuHIMI CYNEPIO3UIIMH, MATHUTHOE T10JIE MPSMOJIMHEHHOTO MPOBOJHUKA C TOKOM.
46.Teopema 0 LUPKYJSIMA U1 MATHUTHOTO TOJIA, ee PU3NIECKHil CMBICIT.

47.MuKpO U Makpo TOKH, MarHUTHasl IPOHULIAEMOCTb. DeppPOMAarHeTUKH, IapaMarHeTUKU U JUAMarHETHKH.

48.3aKk0H 2eKTpoMarHuTHON HHIYKINH (3akoH dapanes), mpasuio JleHma.

49 .BozuukHoBeHue D/1C B ABHXKYIIEMCS U HETIOABI)KHOM IIPOBOAHHUKAX, TCHEPATOPhI IEPEMEHHOT0 TOKA.
50.CaMOMHIYKIHS, HHIYKTUBHOCTh KOHTYpa (KaTyIIKN). DHEprus MarHUTHOTO TOJIS.

51.BuxpeBoe 3IeKTpruuecKoe Mmojie, TOk cMemenus. Cucrema ypaBHeHHH MakcBesuia B HHTETpaIbHOM U JuddepeHInanbHO i
dhopme.

52.T’'apMoHHnueckue KoneOaHus, UX XapaKTePUCTUKH. YPaBHEHHE FAPMOHNYECKHUX KojeOaHuil. DHeprus npu KojaeOaHusX.
53.MexaHuyeckue rapMOHHYecKHe KojieObaHus (TapMOHUYECKHE OCIUIUIATOPHI (MAsTHUKN)).

54.OneKTpoMarHUTHBIE TApPMOHUYECKUE KosleOaHUs (SMEKTPUIESCKUI KoJieOaTeNnbHbIi KOHTYD).

55.Cnoxxenue rapMoHH4ecKux Kosebanuii. buenue.

56.3aryxatomue konebanus. JlekpeMeHT U JOOPOTHOCTb.

57 .BeiayxeHHbIe KosleOanus. Pe3oHaHc.
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58.IIpupojaa BonHOBOrO npolecca. Bonubl. YpaBHenue Geryiueil BoaHbl. BonHoBoe ypaBHeHUeE.

59.Murepdepennys BoaH. CTOSYHE BOJTHBI.

60.3ByKOBBIE U 3JIEKTPOMATrHUTHBIE BOJIHBL.

61.BomnHoBBIE CBOICTBA cBeTa. SIBIEHMA, X OATBEPKAAIOIINE.

62 . KopryckyispHble CBOMCTBa cBeTa. SIBICHNUS, X MTOATBEPIKJAtOIIHE.

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

64 .Ilocrynatet bopa, cnektp atoma Bomopoaa o bopy.

65.KopmycKysspHO-BOJIHOBOH J1yaji3M CBOWCTB BELIECTBA, COOTHOIIEHHE HEOIPEICICHHOCTE.

66.BonHoBast QyHKIIMS, € CTATUCTUYECKUI cMBbICI, oOlee ypaBHenue [llpenunrepa, ypasaenue [lpeannrepa s ctaiimOHapHBIX
COCTOSIHUI.

67.Yactuiia B OJHOMEPHOH MPSIMOYTOJILHOW TIOTCHIMAILHOH sIME ¢ OECKOHEYHO BBICOKMMHU CTEHKAMH.

68.KBanToBble yncna, npuHuun I[laynu, pactpeneneHue 3JeKTPOHOB B aTOME 110 COCTOSIHUSIM.

69.Pa3mep u cocTaB aTOMHEBIX SIZIep, MACCOBOE U 3apsI0BOE YUCIHIA. DHEPIHsl CBSI3U sI/pa, SIEPHbBIE CHUJIBL.

70. PagroakTHBHOE U3JIy4EHHE U €r0 BHJIbl. 3AKOHOMEPHOCTH alib(a, OeTa 1 raMMa pacraios.

71. 3akoH pagroakTUBHOTO pacnana. llepuonx momypacnana.

72. SlnepHble peakiy, LEMHbIC SepHble peakiuu. TepMosIepHbIE pEaKIHH.

73. Knaccudukaiys 3J1eMEHTapHBIX YaCTHII, KBAPKH.

74.Busibl B3aMMOJICUCTBYSI SIIEMEHTAPHBIX YacTHI.

TurnoBsle 3a1aHuA I IPOMEKYTOUHON aTTeCTAlN

1. Bo cKkonbKO pa3 IIOTHOCTh BO3/yXa, 3alOIHSIOIIETO ITOMEIeHHEe 3UMOH NIPU 3aJJaHHOHN TeMIepaType, O0JIbIle ero INIOTHOCTU
JIETOM IIpU JaHHOH Temneparype? JlaBieHue ra3a MOXKHO CYMTATh MOCTOSHHBIM.

2. IIpu noxbemMe BepTojIeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaXOAAIIUiica B €ro KabuHe, U3MEHUI CBOE IT0Ka3aHUE Ha HEKOTOPOe
3HaueHne. Ha kakoil BbICOTE JIETUT BEPTOJIET, €CIIM Ha B3JIETHOH IIOIIAAKe OapoMeTp MOKa3bIBajl U3BECTHOE 3HAYECHHUE?
Temneparypy Bo3/lyxa CUMTaTh IIOCTOSHHOM U N3BECTHOIL.

3. OnpenenuTe yIeNbHYO TEIJIOEMKOCTh IIPH TOCTOSIHHOM JIaBIEHHH KHCJIOPO/a.

4. Kucnopo Maccoif m HarpeBaroT IIpU OCTOSIHHOM JaBiieHuH. HauanpHas 1 KoHeuHas TeMIepaTypsl AaHbl. OnpenenuTb
W3MEHEHUE BHYTPEHHEH SHepruu rasa.

5. MneanpHas TemoBas MallnHa, paboTaromas no nukiny KapHo, coepliaer 3a ouH UK HEKOTOpYIo padoty. Temneparypa
HarpeBaTels U TeMIIepaTypa X0JI0AWIbHIKA H3BeCTHBI. HaliauTe KonndecTBO TeImI0TH, OT/1aBaeMOe MAIIMHOM 3a OJUH LUK
XOJIOJUIbHUKY.

6. JIBa paBHBIX OTPHLATEIBHBIX 3apsiia HAXOAATCS Ha 3alaHHOM PacCTOSIHUM JPYT OT apyra. Onpeenure HalpsKeHHOCTD 10 B
TOYKE, PACIIOI0KEHHON HAa HEKOTOPOM PACCTOSIHUHU OT 3aps/i0B.

7. C KaKoii CKOPOCTBIO JIOJDKEH JBUTATHCS 3JIEKTPOH, YTOOBI €r0 HMITYJIEC OBUT paBeH UMITYJIbCY (OTOHA C 3aJaHHOH JUTHHOM
BOJIHBI?

8. JlmiHA BOJTHEI CBETa, COOTBETCTBYIOIIAsE KpacHO# rpanuie Gotosddexra, 1l HEKOTOPOTO METaJlIa, paBHA HEKOTOPO# ITHHE
BOJIHBL. HaiiTi paboTy BBIXO/a 3JIEKTPOHOB U3 METAJJIa ¥ MAKCHMAJIbHYIO CKOPOCTB JJIEKTPOHOB, BEIPBHIBAEMBIX M3 3TOTO METajlia
CBETOM C 3aJJaHHOM JJIMHON BOJIHBI.

9. Kakoit nzoron odpasyercs u3 Topus mociie 4yeTslpex anb(a-pacmamsos U IByX OeTa-pacranos?

10. DHeprus cBs3H sIpa, COCTOSILETO U3 TPEX MPOTOHOB U YETHIPEX HEHTPOHOB, U3BecTHa. OnpenenuTh Maccy HEUTPaAIbHOTO
aToMa, 00J1aJaloIIero STUM SAPOM.

6.4. Kputepun oneHuBaHus

Ha 3aueTe CTYAEHT 1osy4aeT OLUEeHKY:

«3a4TEHO» — PAa3BEPHYTHII OTBET C MPUMEPAaMH U MOSCHEHUSMH Ha BCE TEOPETHIECKHE BOIPOCHI OMIIETa, IIOJTHOCTHIO PELICHBI 1
pacnucaHsl 0 ISHCTBUSM BCE 3aJ1a4, YKa3aHHbIE B OUIIeTe; pa3BepHYTHIN OTBET ¢ IPUMEPAMU U TOSICHEHUSIMU Ha BCEe
TEOpEeTHYECKUE BONPOCH OMIIeTa, TOJTHOCTHIO PEllIeHa U paclicaHa Mo AeHCTBHAM XOTs ObI OJHA 3a/1a4a U3 Oneta, TH00 IOTHOe
pemeHue AByX 3aaa4 u3 6I/IJ'ICTa M HEIOJIHBIM OTBET Ha TCOPETHICCKUE BOITPOCHI; YETKHI JOTMYHBIA OTBET Ha TCOPETUYCCKUC
BOITPOCHI B OMJIeTe 1 JIFOOBIE IOTHYHBIE MOSICHEHHS 10 3a/1a4aM, JIMOO TTOJTHBIA OTBET Ha OAWH TEOPETHIECKHI BOIIPOC U PEIICHUE
onlHOH 3aauu (yactuuHoe (He MeHee 50% peleHns 3a/1a41) UM MOJTHOE B 3aBUCHMOCTH OT CJIOXHOCTH 33/1a4H), TMO0 MOYTH
nonHoe (He MeHee 80% pereHus s KaXA0H 3aa4u) perenne ooenx 3a1ay;

«HE 3a4TEHOY - BhINOJIHEHHE MeHee 50% 3aaHuii, yKka3aHHBIX B OHMIIETe, 32 HCKITIOYCHHUEM CIIy4aeB Mo4TH nosHoro (He MeHee 80%
peLIeHns U KaX 101 3a1a41) pelieHns o0enx 3a1ad.

Ha sx3aMeHe CTyJeHT TOTy4aeT OLICHKY:

«OTJIMYHOY» — Pa3BEpPHYTHII OTBET C MPUMEPAMH U MOSCHEHUSIMH Ha BCE TEOPETHYECKHUE BOIIPOCH! OMIIETa, TIOJHOCTHIO PEIIEHBI 1
pacriicCaHbl 110 HCﬁCTBHﬂM BCC 3aJ1a4M, YKa3aHHBIC B 6I/IJ'ICTC;

«XOpOIIIO» — Pa3BEPHYTHINM OTBET C IPUMEPAMHU U MOSICHCHUSMHU Ha BCE TEOPETUYECKUE BOIPOCHI OMIIETa, MOTHOCTHIO PellIeHa U
pacricaHa 1o JeicTBUSAM XOTs Obl 0J{HA 3a7a4a u3 Ousera, TM00 MOJHOE PeleHre IBYX 3a/1a4 U3 Oniera U HEeTIOJIHBIH OTBET Ha
TEOPETUYECKUE BOMPOCHI,

«YIOBJIETBOPUTEIBHO - YETKUIT JIOTHUHBIH OTBET Ha TEOPETUUECKUE BOIIPOCKH B OWIIETE M JIOObIE JIOTHYHBIE TIOSICHEHUS 1O
3a/1auam, JJM00 TOJIHBIA OTBET HA OJIMH TEOPETHYECKUI BONPOC U pElIeHHE OJHOH 3anauun (yactuuHoe (He meHnee 50%
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CHICHUA 3aJla4uy ) WK IIOJTHOC B 3aBUCUMOCTH OT CJIOKHOCTH 3a/lavH ), JIMOO IMOYTH ITIOJTHOC (HE MCHEC o PCHICHUA ]I Ka)l(,[[OfI
6 80%

3a7a4uM) pelieHue o0enx 3a1ay;

«HEY/IOBIICTBOPHUTEIILHOY - BBIMONHEHHE MeHee 50% 3a/1aHuii, yka3aHHBIX B OWIIeTe, 32 HCKIIOYCHUEM CIY4aeB MOYTH MOJTHOTO (HE
MmeHee 80% perreHus I KaXKI01 3a1aun) pereHus 00enx 3a1ad.

7. YHEBHO-METO/MYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHHUE TUCIUIIJIMHBI (MOAY JIS)

7.1. PexoMeHyeMasi JuTepaTypa

7.1.1. OcHoBHas auTEpaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue MznarensctBo, rox| Pecypce
JI1.1 |Xaiikun C. D., ®du3ruecKre 0CHOBBI MEXaHUKH: yueOHOE ocoOHe Mocksa : Hayka, 3BC
I'puroposa B. A. (https://biblioclub.ru/index.php?page=book&id=450023) 1971
JI1.2 |CuByxuH /1. B. OO0muil kypc ¢pusuxu: yuebHoe nocobue A1 By30B: B 5 ToMax ToM [Mocksa : 9BC
3: 3eKTPUIECTBO W3narenbckas
(https://znanium.com/catalog/document?id=303207) ¢bupma "duzuko-
MaTeMaTH4ecKast
nmureparypa" (PU
3MATIJINUT), 2015
JI1.3 |Uponos U. E. 3amauu 1o oouiel Gpusmke: yueOHOE TOCOOHE IS BY30B Camnkr- [letepoypr | OBC
(https://e.lanbook.com/book/152437) : JIans, 2021
JI1.4 |Cagenbes U. B. Kypc ¢usuku. B 3 1. Tom 2. DnekrpuuectBo. Konebanus u Boinbl. |Cankr- [letepoypr | OBC
BoanoBas ontuka : JIanp, 2022
(https://e.lanbook.com/book/184164)
JI1.5 |Cagenbes U. B. Bonnbl. Ontuka Cankr- [lerepoypr | OBC
(https://e.lanbook.com/book/187737) : Jlann, 2022
JI1.6 |CaBennes U. B. MonekyssipHast GU3MKa U TEPMOJHUHAMHUKA Canxr- [lerepOypr | OBC
(https://e.lanbook.com/book/187739) : JIanp, 2022
7.1.2. JlonoHuTeIbHAS IUTEPATYPA
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 |Crpenkos C. I1. Mexanuka Mockga : Hayxa, 9BC
(https://biblioclub.ru/index.php?page=book&id=494770) 1975
JI2.2 |Kanamuukos C. T OnexTpuuecTBo: yueOHOe nocobue Mocksaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=83226) duzmatiur, 2004
JI2.3 |Kanamnuukos H. II., IMpakTHKyM 1O penIeHuIo 3a/1a4 o o01eMy Kypcy GpU3MKH. Cankr- IlerepOypr | O3BC
Koxenukos H. M., Konebanus u Bonabl. OnTHKa : Jlann, 2022
Kotsipno T. B., (https://e.lanbook.com/book/211400)
Crupun I'. T'.
JI2.4 |Ky3nenos C. 1. Mexanuka. MonekynspHas usuka. TepMmonnHamuka Cankr- [lerepOypr | OBC
(https://e.lanbook.com/book/211460) : Jlans, 2022
JI2.5 |Akcenona E. H. O6mas ¢pusuka. Konebanus u BoHbI (IJ1aBbI Kypca) Cankr- [lerepoypr | OBC
(https://e.lanbook.com/book/212678) : JIanp, 2022
J12.6 |Axcenona E. H. O6mas ¢pusuka. MexaHuka (TaBbl Kypca) Cankr- [letepoypr | OBC
(https://e.lanbook.com/book/212681) : JIanp, 2022
JI2.7 |Axcenona E. H. O6mas ¢pusuka. OnTrka (TIaBbl Kypea) Cankr- [letepOypr | OBC
(https://e.lanbook.com/book/212684) : Jlann, 2022
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.8 |Akcenosa E. H. Oomas ¢usuka. TepmoarHaMuka U MoJleKyispHas ¢pusuka (rnael [Cankt- IletepOypr | 3OBC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)
JI2.9 |AkcenoBa E. H. OO6mias ¢pu3uka. DIEKTPUUECTBO U MarHeTu3M (TJIaBbl Kypca) Cankr- [TerepOypr | ObC
(https://e.lanbook.com/book/212690) : Jlans, 2022
JI12.10 |[Kanamnxukos H. IT., IIpakTuky™m Mo peuieHuto 3ana4d odiero kypca ¢pusnku. Mexanuka |Cankt- [TerepOypr | 3bC
Kotsipio T. B., Kyctos |(https://e.lanbook.com/book/212900) : Jlans, 2022
C.JI.,Ciupun I'. T".
JI2.11 |Kum . Y., Maxpo U. |®usuka. Mexanuka. Kypc nexkuuit ¢ npumepaMu perieHus 3a1ad Camnkr- [Terepoypr | OBC
I'., Jlepur . N. (https://e.lanbook.com/book/223532) : Jlans, 2022
7.1.3. MeTtoauueckue pa3padoTku
ABTODEI, COCTaBUTEIHN 3arnaBue WznarensctBo, Toa| Pecypce
JI3.1 |MarseeB A. H. MexaHuKa U TEOpHUSI OTHOCUTEJILHOCTH: y4eOHOE TTOco0He AJIst Cankr-IletepOypr
BY30B [u np.]: Jlans, 2009
JI3.2 |BecconoB A. A. MexaHuKa: KOHCIEKT JIEKIIUH YensOUHCK : 3BC
(http://library.csu.ru/rbooks2/view2? W3narensctBO
code=local/007753/bessonovaa) Yens10MHCKOTO
rOCY/IapCTBEHHOT O
YHHUBEPCHUTETA,
2013
JI3.3 |BecconoB A. A. JlaGopaTopHbIii IPaKTUKYM I10 MOJIEKYJISIPHOH (u3HKe YensOUHCK : 3BC
(http://library.csu.ru/rbooks2/view2? W3narensctBO
code=local/007707/bessonovaa) Yens10MHCKOTO
rOCY/IapCTBEHHOT O
YHHUBEPCHUTETA,
2015
J13.4 |Tpodumos B. T OmnpaktukyMm: OnTrka: YuedHoe nocobne Yensbunuck : b. u.,
1991
JI3.5 |Martsees A. H. ONeKTpUUYECTBO U MarHETU3M: yueOHOe TocoOue I By30B Mockaa : Beiciias
mkouna, 1983
JI3.6 ([Matgees A. H. MonekynspHas ¢pusuka: yueOHOe mocodue Ui CTYAeHTOB By30B Mocksa : OHEKC ,
2006
JI3.7 |I'puropses 10. M., ®u3rka aTOMa U aTOMHBIX SIBIICHUN: ydeOHOe mocodue Mockaa : 3BC
Kerakun U. C. (https://biblioclub.ru/index.php?page=book&id=457657) ®duzmatimr, 2015
JI3.8 |Jlarncoepr I'. C. Onruka: yueGHOe mocodue Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=485257) Ouzmatiut, 2017
JI3.9 |Capuna M. I1., BonHoBas 1 KBaHTOBas ONTHKA: yueOHOE Mmocodue HoBocubupck : 3BC
Xomssro B. H. (https://biblioclub.ru/index.php?page=book&id=576508) HoBocubupckuit
rOCyJapCTBEHHBIN
TEXHUYECKUN
yHuBepcuteT, 2019
JI3.10 [ITupanuumsun 1. A., |[OnexTpudyecTBO U MarHeTHU3M Canxr- ITerepbypr | 3BC
lanaruna E. B., (https://e.lanbook.com/book/209804) : Jlann, 2022
Kansesa H. A.,
TTonkora E. A.
JI3.11 |MuponoBa I'. A., MonekynsipHas pU3uKa 1 TEpMOJMHAMEKA B Borpocax ¥ 3agauax |Cankr- [TerepOypr 9bC
Bpannr H. H., (https://e.lanbook.com/book/210875) : Jlans, 2022

Canenxuii A. M.
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ABTOpBL, COCTaBUTEIH 3arnaBue W3zpatenscTBo, ron| Pecypc
JI3.12 |ITupamumBunu 1. A., |OnexkTpuuecTBO U MarHeTU3M: yueOHOe ocoOue A CIIo Cankrt- [letepbypr | OBC
IIlanaruna E. B., (https://e.lanbook.com/book/238802) : JIanp, 2022
Kansera H. A.,
[TonkoBa E. A.

7.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKAIIUOHHOM ceTH "UHTepHeT"

D1 |Jlanb [DnekTpoHHBIH pecypc] : anekTpoHHO-0ubmuoTeunas cuctema (ObC) / u3narensctBo Jlanp http://e.lanbook.com/

92 |IOpaiit [DnexkTpoHHBLH pecypce] : anekTpoHHOo-O0udauoreunas cuctema (ObC) / uzgarenscrso FOpaiit. https://biblio-
online.ru

93 | YHuBepcurerckas 6uOIMOTEKa OHIAlH [ DNeKTPOHHBIN pecypc] : 3eKTpoHHO-0ubaoTeuHas cuctema (O5C) / OO0
Hupexrmenua [TaGmummnr. http://biblioclub.ru/

94 |Znanium.com [DneKTpoHHBIN pecypc] : AnekTpoHHO-0ubMoTeynas cuctema (OB5C) / HayuHo-u3marenbckuii IEHTP
NH®PA-M. http://znanium.com

35 |YuebHo-meronuueckuii caiit «IIpenonaBarensm u cryneHtam» http://teachmen.csu.ru

D6 |Hayunsie u HayqHO-TIOMyISIpHBIE JIeKMH http://elementy.ru

D7 |Hayunas snekrponHas 6ubnuoreka Poccuiickoit Akanemun Hayk http://www.elibrary.ru

7.3 Ilepeuenb HHGPOPMALIMOHHBIX TEXHOJIOTHA

7.3.1 [IporpaMmmHoOe oGecnieueHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

MS Office365

7.3.2 IIpodeccnonaibubie 62361 JTAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexTpoHHbIH KaTanor HayuHou 6udnuoreku Yenl'V [DnekTponHslii pecype] : 6a3a manubix / Yenst0. roc. yH-T. — YensaOUHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaist
American Physical Society : caiitT. — URL: http://journals.aps.org/about — 5I3. auri. — Pexxum 1ocTymna: TOJIBKO U3 CETH
yHHUBepcuTeTa. — TEeKCT : 2IeKTPOHHBIMN.

3. Web of Science : mynpTHIMCIIMIUITHHAPHAS pedepaTBHas 6a3a qaHHbIX / komnanus Thomson Reuters. — Pesxum nocryna: ajis
3aperucTpup. noias3osareneii Yenl'Y. — TekcT : 31eKTpOHHBIN.

4. Scopus : pedeparuBnas 0a3za nanubix / Elsevier BV. — URL: http://www.scopus.com/ — S3. anri. — Pexxum nocryna: st
3apeructpup. nosp3osareneit UenlV. — TekcT : 23eKTpOHHBIN.

5. Springer Link : [caiitr]. — URL: http://link.springer.com/ — fI3. anrn. — Pexxum poctyna: ass 3apeructpup. nois3opareneit Yenl'V.
— Tekcr : 2NeKTPOHHBIN.

6. KOHCIIEKTHI JIEKIUI ¢ AEMOHCTPAMSMH U BUPTYaIbHBIMHU J1Ta0OPaTOPHBIMU dKCIIEpUMEHTAaMH Ha caiite http://teachmen.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI (MOYJIST)

Jist peanuzaiyy AUCUUILIMHBI UCIONIB3YIOTCS yueOHbIC ayAUTOPUH IJIs IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, TPAKTUYECKUX
3aHATHUH, TPYNIOBBIX M HHIUBHIYaJIbHBIX KOHCYJIBTAUH, TEKYIIETO KOHTPOJIS M IIPOMEKYTOUHOH aTTECTAallNH, a TAKXKE TTOMEIICHHS
JUIS CAMOCTOSITEIBHOM pa0oThl. Y4eOHbIC ayTUTOPUN YKOMIUIEKTOBAHbI CIICIUATN3UPOBAHHOI MEOECBI0 U TEXHUYECKUMHU
cpencTBaMu 00y4eHHs - MyJIbTUMEAUHHBIM 000pyIOBaHUEM (3KpaH, HOYTOYK, IPOEKTOP, KOJOHKH).

Jns mpoBeaeHNs 3aHATHH JICKIIMOHHOTO THUIA NPeJIaraloTcsi Habopsl JEMOHCTPALMOHHOTO 000pYIOBaHUS U yueOHO- HarJIAAHBIX
nocoouit (MybTUMeIUHbIE Ipe3eHTann). JlabopaTopHble 3aHATHSI IPOBOIATCS B YIEOHBIX JTa00PaTOPHSIX HIEKTPUIECTBA U
OINTHKH, OCHAIIICHHBIX HEOOXOAMMBIM 000PYA0BaHHEM, NIEPEYCHb KOTOPOTO MPUBEJICH B MACIOPTaX J1aOOPaTOPHIA.

© ®I'bOY BO «Henl 'V»




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

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

Pabouas nporpamma nucuumuines! "®u3nka" Mo HanpaBIEHHIO MOATOTOBKY (CIeNHaIbHOCTH) "DyHAaMeHTaIbHAS U

ctp. 19
MpUKJIagHas XUMUA" HampaBieHHOCTH (mpoduiro) Opranndeckas u ouooprannyeckas xumus @I'bOY BO «Henl 'V P

Hcnonb3yeTcst 3JIeKTPOHHBIN YnTaNbHbIH 3a11 HayyHoi 6ubmuorexu Yenl'V (ayautopus 206) 11 caMOCTOATENbHON pabOTh
CTY/ICHTA, OCHAILICHHBIH EPCOHAILHBIMHI KOMIIBIOTEPAMH, MYJIbTHMEANNHON annaparypoii. B ayantopun obecrieueH 10CTyI K
Pa3IMYHON CIIPaBOYHOM JIUTEPATYpE, SHIUKIONEIUSIM, OMOIHOrpahUUECKUM U IOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
UH(POPMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIS)

OcBoeHue coiepKaHus yIeOHOW TUCIUITHHBL « DU3HKa» OCYIIECTBISETCS Ha JEKLHX, IPAKTHIECKHX 3aHATUSAX U B IIPOLecce
CaMOCTOATEIbHON yueOHO 1eATeIbHOCTH CTYIEHTOB.

JlekoHHBIE 3aHATHS 00ECTIEUNBAIOT TEOPETHUECKOE U3YUeHNE TUCIUIUTUHEL. OCHOBHBIMH METOJaMH 00y4eHHS SBISIOTCS
UH(POPMAIIOHHO-00BCHUTENBHBIN 1 MpoOIeMHbIi. Ha Jekiusx usnaraercs OCHOBHOE COJIEpKaHUE TEM MTPOTPaMMBI, TIPOBOJAUTCS
aHaJIN3 OCHOBHBIX MOHATUI U pacCMaTpUBAIOTCS IPUMEPEL.

JIeKIIMOHHBIN MaTepHal SIBISETCS BXKHBIM, HO HE €IMHCTBEHHBIM ISl YCBOCHUSI yIeOHOM AUCIMIUTHHEL Ero o0s3arensHo
HEOOXOMMO JIOTIOJTHUTh MaTepHaioM OCHOBHOM U JIOTIOJIHUTEIIBHOM JUTEPaTypHI 110 TEME.

Ocoboe BHUMaHHE B TEUCHHE CEMECTpa ClIelyeT OOpaTUTh Ha BHIIOJIHEHHE PadoOT Ja00paTOPHOTO MPAKTHKyMa: HEIOITyCTHMBI
IPOITYCKH Ja00paTOpHBIX paboT 0€3 yBaXUTEIbHON IPUIHHBIL.

TIpu BO3HMKHOBEHHH BOIPOCOB 110 TeMaMm, BeiHOcuMbIM Ha CPC, crietyeT oOpaTUThCs 32 KOHCYJIbTAllUeH K MPEernojaBaTeto,
Be/lylIeMy JICKIIMOHHbIE 3aHATHUs. [Ipy BOSHUKHOBEHUY 3aTPYAHEHUH B IOHUMAaHUI MaTeMaTHUECKOro anmnapara (GU3UKU clielyeT
00paTHUTHCS K COOTBETCTBYIOIINM YIeOHUKAM 110 KypCY BBICIIEH MaTeMaTHKH.

BaXHBIM MOMEHTOM IIPU U3Y4EHUU JTI000H TUCIUILIINHBI ABIIETCS OpraHu3alus caMocToATeIbHON padoTsl. [Ipu ocBoeHUN
Marepuaia He CIeyeT CTPEMHUTHCS K MEXaHHUECKOMY 3allOMHHAHHUIO TPUBEICHHBIX ONpeAeeHuH, GOPMYIHUPOBOK U MOJIOKEHHUH,
eciy TpeboBaHus kK BaMm IpsMo He yka3blBaloT Ha 3T0. BrionHe 3¢(ekTuBHOI MOXKET 0OKa3aThCs MONBITKA IOHATH CYTh SIBJICHNUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIHPAsCh Ha MaTepPHaI, COJEPIKAIUICI B PeKOMEHIOBaHHOHN JTeparype. Tarke
PEKOMEHlyeTcs PaBHOMEPHO PacIpeenaTh Harpy3Ky CaMOCTOSITENIbHOTO 00YUeHUs B TEUEHUE CEMECTpa.

B cirydqae npuMeHeHHs IpH 00YYSHUH TUCIUIUINHEL YJIEKTPOHHOTO 00YUeHNs, AUCTaHINOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHIH
oOrieHre 00y4aroIuXCsl 1 MPEnojaBaTelis OCyIECTBISIETCS B PEKUME PEealbHOTO BpeMeHH (OHJIaiH-JIeKIiK (BeOUHAPHI), YaThl,
BU/IC0-KOH(EPEHIINH U JIp.) KU OTJIOKESHHOTO BpeMeHH (CHCTeMa AUCTaHIIMOHHOTO 00yueHust Moodle, MS Office365, dpopymsr,
3JIEKTPOHHAS [10YTa U JIp.).

IIpu 0OydyeHun U1 ¢ OrpaHMYSHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI JJIEKTPOHHOE 00YyUeHHUE, TUCTaHIMOHHbBIE 00pa30BaTe/IbHbIe
TEXHOJIOTHH NPeyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-Iiepeaul HHHOPMaIUu B JOCTYIIHBIX JUI HUX opMax.

Peanu3anust AUCIMIUTMHEI C TPUMEHEHNEM dJIEKTPOHHOTO 00yUeHNS, AUCTAaHINOHHBIX 00pa30BaTeNbHBIX TEXHONOTHH (1anee — D0,
JIOT) ocymectBnsercss Ha oCHOBaHUU «I10JI0kKEHUS 0 pealn3allil OCHOBHBIX U JIONIOJIHUTENBHBIX 00pa30BaTeNIbHbIX IPOIPAMM C
NPUMEHEHUEM JIEKTPOHHOTO 00YYeHHs M IUCTaHIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHI B (heliepatbHOM roCyIapCTBEHHOM
010/PKETHOM 00Pa30BaTEILHOM YUPEXKICHUH BBICIIET0 00pa3oBaHus «HeassOMHCKHI TOCyJapCTBEHHBIN YHUBEPCUTET,
«[TonoxxeHns o mopsiIKe 3a4era 00yJAIOIMMHUCS IO OCHOBHBIM MPOQECCHOHAIFHBIM 00pa30BaTelbHBIM MPOrpaMMaM BBICIIIETO
obpazoBanus B DTBOY BO «Uenl 'V» pe3ynbTaToB OCBOCHUS B OPraHU3aLUsIX, OCYLIECTBISIONMX 00pa30BaTeIbHYIO
JeSTeNTbHOCTD, YIeOHBIX MPEIMETOB, KYpPCOB, TUCIHUIUINH (MOIyJIel), IPaKTHK, AOTIOJHUTEIBHBIX 00pa30BaTeIbHBIX TIPOTPaMM»
MOCPEICTBOM JIEKTPOHHOI HHpOpMaMoHHO-00pa3oBarenbHoi cpeabl PTBOY BO «Uenl Vy». B HCKIIOUUTENBHBIX ClTydasx
(popc-markop U T.I1.) IpH peanu3anny 00pa3zoBaTenbHOM AesrenbHocTH ¢ mpuMeHerneM D0, JJOT MoryT npuMeHsSTh KOMIOHEHTEI,
He BXOJAIIHE B IEPEUeHb dIEKTPOHHON HH(POPMALMOHHO- 00pa30BaTENbHON CPebl.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHMUS JUCIIUIIJIMHBI OBYYAIOIMUMUCS C UTHBAJIMJTHOCTBIO N
OI'PAHUYEHHBIMHA BO3MOXKHOCTSAMHU 310POBbs

OcBoeHNe QUCIMIUIMHBI HHBAIHJAMHU U JMIAMU C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSl OCYIIECTBISAETCS C UCIONB30BAHHEM
CIIeNNATbHBIX TEXHUYECKUX CPEJICTB U TOJI0 HH(POPMAIIMOHHBIX TEXHOJIOTHIH, IPEI0CTaBIAEMBIX PecypcHBIM yueOHO-MEeTOANIECKIM
LEHTPOM I10 0OYYEHHIO MHBAIIUJIOB U JIUI] C OTPAaHHYCHHBIMU BO3MOXKHOCTSIMH 310p0oBbs Uenl'Y mo 3ampocy oby4atromierocs.

1. MoGuipHble crienuanbHble TEXHUUECKHE CPEICTBA AJIs JIUL C HAPYLIEHUSIMU 3PEHHS: HOPTAaTUBHbIA KOMIIBIOTED € BBOJIOM/BBIBOJOM
mpudTom bpaiing ¢ cunresaropom peun «ElBraile-W14J G2»; HOyTOykH ¢ mporpaMMHO# 3KpaHHOTO focTyna NVDA; anekTpoHHbIe
YBEIMYUTEIH AJIsl yAAJEHHOTO IPOCMOTPA; BUIEOYBEIUUUTENU IOPTATUBHBIE; TU(IOILIEEP; UU(POBLIE AUKTO(DOHBL.

2. MoOwibHbIe crenuaibHble TEXHUYECKHE CPEACTBA IUIS JIMI ¢ HapyHIEHUAMH CIyXa: CUCTeMa CBOOOJHOTO 3BYKOBOTO IOJIS CO
BCTPOEHHOH COBMECTHMOCTBIO ¢ FM-ycrpoiictBamu; panuoknaccel «CoHeT-PCM» ¢ mepenaTdyukoM, 3ayIIHBIM HHAYKTOPOM U
MHIYKIMOHHON HeTiel; cucteMa MHGOpMaMOHHas s cradocnblmamux nepeHocHas «Vctok» A2 co BCTPOSHHBIM IUICEPOM —
3BYKOBBIM HH(OPMATOPOM; TOKyMEHT-KaMepa; IIPOTrpaMMHpPYeMBIe CIIyXOBBIE allapaThl HHANBHIYAIEHOTO ITOJIb30BAHMS.
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3. AccucTHBHBIC MH()OPMAIMOHHBIC TEXHOJIOTHH: IPOTPaMMHOE OOEeCICYeHHEe SKPaHHOTO JOCTyHa ¢ CHHTe30M peun NVDA;
MPOTpaMMBI SKPaHHOTO YBETHMUYESHHUS; IPOrPaMMBbl PEYEBOTO CHHTE3a ISl KOMIIBIOTEPOB M HOYTOYKOB; IPOTpaMMBI PEYEBOTO CHHTE3a
JUTSl MOOHMJTBHBIX YCTPONCTB; SKpaHHAs KIABHATYpPa; SKpaHHAS JTyma.

ITpn HEOOXOAMMOCTH JUIl OOYYAIOIIMXCS C HAapyLNICHMSIMH 3peHHS Ha pabo4yMx MecTax A NPOBEAEHHs NPAKTUUECKUX WIH
NMabOpaTOPHBIX 3aHATHN YCTAHABIMBACTCS CHENHUAIbHOE MPOTrpaMMHOE obecrieuenue (mporpamma pedeBoil Hapuraimu NVDA,
pEUEBbIe CUHTE3aTOPBI, SKPAHHBIC JIYIIHI).

B yueOHble ayauTopum oOecrieunBaeTCcs OCCHPENSITCTBEHHBIH JOCTYN Ui OOYYAaONIMXCSl WHBAJTUIOB W OOYYaIONIMXCS C
OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3II0POBbs. B KaKIOW aymuTOpHH, TJe OOY4YaroTCsl MHBANWABI M JIHIA C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI, IPEAYyCMAaTPHUBAETCSI COOTBETCTBYIONIEE KOJMIECTBO MECT AL OOYUYAIOLIUXCS € YIETOM HapyIIeHHH MX
3J10POBbSL.

Jns ocBOeHMS AWMCUWIUIMHBI MHBAIUIAM M JHLAM C OTPAaHWYECHHBIMH BO3MOKHOCTSIMH 370POBbSI NPEIOCTABISETCS OOCTYN K
MEeYaTHBIM MCTOYHHKAM, UMEIOIIUMCS B HaydHOH Oubaroreke Yenl'Y, ¢ MOMOMIBIO CHEIHMATBHBIX TEXHHYSCKUX CPEICTB; TOCTYI K
JNIEKTPOHHBIM HCTOYHMKAM, IPEICTAaBICHHBIM B (OpMeE IJIEKTPOHHOTO NOKyMeHTa B (oHae HaydHOH Oubmuorexu Yenl'V wmmm
3IIEKTPOHHO-OMOJIMOTEYHBIX CHCTEMAaX, C IIOMOINBIO CIICIMATIbHBIX TEXHUYCCKUX M IPOTPAMMHEIX CPeICTB (pabodee MecTo Mis
HE3pSYEro IOJIb30BATENsl C MPOTPaMMHBIM OOEClieueHHEeM SKpPaHHOTO TocTyma ¢ cuHTe3oM peun NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJITEpOM U Ki1aBHaTypoit Clevy ¢ OONBIIMMY KHONIKAMH U C pa3esomel KIIaBUIIH HAKIaIKO#).
Y4eOHO-MeToAnIeCKHe MaTepPHAIbI I O0YJAIOIMXCS M3 YHCIA WHBAJIHIOB W JIUIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS
HPEIOCTaBIIAIOTCS B (popMax, alanTHPOBAHHBIX K OTPAHHYCHUSAM HX 37I0POBbsI M BOCIIPUSATHS HHPOPMAIIHK:

Jns M1 ¢ HapyIeHnsIMA 3peHHS:

- B TIEYaTHOH (hopMe yBeTHICHHBIM HIPUDTOM,

- B ()OpMe DIIEKTPOHHOTO JTOKYMEHTa,

- B hopme ayamnodaiina,

- B meuaTHO# popme mpudTom Bpaiins.

Jist inn ¢ HapyIIEHUSAMH CllyXa:

- B eyaTHo#t hopme,

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jns M1 ¢ HapyIIeHUsIMA OTIOPHO-/IBUTATEIFHOTO armapara:

- B IeyaTHOi hopme,

- B (hOpMe DIIEKTPOHHOTO JTOKYMEHTa,

- B hopme aynuoaiina.

JlaHHBI IepedeHb MOXKeT OBITh KOHKPETH3HPOBaH B 3aBUCHMOCTH OT KOHTHHT€HTa 00yJaromxcsl.

I[J'lﬂ HWHBAJIMAOB U JIML C OI'PaHUYCHHBIMU BO3MOXXHOCTAMU 3J0POBbS OCBOCHUC TUCHUIIMHBI MOXKET 6bITb YaCTUYHO WJIH ITOJIHOCTBIO
OCYII[ECTBIICHO C HCIIOJIb30BAHMUEM JTUCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHoNornit (Moodle, Adobe Connect Pro u mp.).

B ocBoenun JAUCHUIUIMHBI UHBAJIMAAMHU U JIMOAMU C OIpaHUYCHHBIMU BO3MOXKHOCTSAMU 30POBbSA HUCIOJIB3YETCS MHAWBUAYaJIbHAsA
pabota. [log wMHAMBUIYanbHON paboToOi momapazymeBaeTcs OBE (OPMBI B3aUMOJICHCTBHS C INpENOAaBaTelleM: HHAWBUIyalTbHAas
ydeOHast paboTa (KOHCYJIbTAlUH), T.€. JOTIOJHUTEIbHOE Pa3bsCHEHNE YIeOHOTO MaTepuala u yriIyOJIeHHOe H3yueHne MaTepraia ¢
TEMU OGy‘{a}OHﬂ/IMI/ICﬂ, KOTOpbIE B OTOM 3aWHTCPCCOBAHbI, W HHAMBUAYAJIbHAsA BOCHHUTATCIIbHAsA pa60Ta. I/IH}II/IBI/I}IyaﬂbeIC
KOHCYJIbTalliH HAIPaBJIeHbl Ha HHIUBHIYATH3aLUIO0 00 yISHUS 1 YCTAHOBIICHUIO BOCITUTATEIBHOTO KOHTAKTa MKy IIPETo1aBaTesieM
n 06y‘iaI-OLLII/IMC5{ HWHBAJINAOM HJIU 06yqa}01111/1Mc51 C OTrpaHUYCHHBIMH BO3MOXKXHOCTSAMU 3JOPOBbA.

IIpu npoBeeHNH IPOLEAYPH! OLICHUBAHHMS PE3yIbTaTOB 00yUESHUs] HHBAJIHIOB H JIHL C OTPaHMYESHHBIMUA BO3MOYKHOCTSIMU 310POBbS
IO AUCLMIIIINHE O6eCHe‘II/IBaeTC5{ BBIIOJIHCHUE CJIICAYIOIHNUX HJOIOJHUTECIbHBIX Tpe6OBaHPlﬁ B 3aBHCHUMOCTH OT MHAUBUAYAJBbHBIX
0co0eHHOCTEH, 00yJaroIHXCs:

a) MHCTPYKIHMSA MO TOPSJKY MPOBEACHUS MPOLEAYPhl OLIEHUBAHUS NPEAOCTABISIETCS B JOCTYNMHON (opme (YCTHO, B MUCBMEHHOMN
¢dopme, B mucbMeHHON Gopme mpudToM bpaidis, yCTHO ¢ HCIONBE30BaHUEM YCIYT CYpAOIEePEBOIINKA);

6) noctynHas ¢opMma NPEeJOCTaBICHMS 3aJaHUN OIIEHOYHBIX CPEACTB (B He4yaTHOH ¢opme, B medyaTHOW (opme yBenHYEeHHBIM
mpudTOM, B eyaTHoi Gpopme mpudTom bpaiins, B popme 21eKTPOHHOTO TOKYMEHTA, 3aJaHUs 3a9UTHIBAIOTCS aCCHCTEHTOM, 3a/IaHHs
IPEIOCTABIAIOTCS C UCTIOIb30BAaHUEM CYPJOIEPEBOIA);

B) JOCTymHas opMa IpenoCTaBIeHHs OTBETOB Ha 3aJaHus (IMChbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpPE, MUCEMEHHO
mpugTom Bpaiins, ¢ UCIOIB30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

IIpu npoBeeHNH NPOLEAYPH! OLICHUBAHUS PE3YIETaTOB 00yUYEeHHS HHBATHAOB H JIHI] C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMU 30POBBS
npeaycMaTpuBacTCs UCIIOJIB30BAHUE TEXHUICCKUX CPEACTB, HCO6XO}1HMBIX UM B CBA3HU C UX HHAWBUAYAJIbHBIMH OCO6CHHOCT}IMI/I. Syt
cpencTBa MOTYT ObITh mpenocTaBieHsl Yenl'Y WM MOTYT HCIOJB30BAaThCS COOCTBEHHBIE TEXHHYECKHE cpeicTBa. llpm
HCOGXO)II/IMOCTI/I HWHBaJIMAaM U JIMIaM € OTPaAaHUYCHHBIMH BO3MOKHOCTAMHU 30POBbA MPECAOCTABIACTCA JOMOJHUTECIIBHOC BPEMS IJIsd
MOATOTOBKY OTBETA Ha 3aJaHHs, IPOoLenypa OLCHUBAHUS PE3yJIbTaTOB O0YUSHHUS 110 TUCHUIIMHE MOXKET IIPOBOJUTHCS B HECKOJIBKO
JTaIoB.

IIpoBenenre npouenypbl OLEHHBAHHS Pe3yJIbTaTOB OOYYEHHs WHBAIMAOB M JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3710 POBBSI
JOITYCKA€TCs C UCIIOJIb30BAHUEM TUCTAHIITMOHHBIX O6pa3OBaTCJ'[beIX TEXHOJIOT M.
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