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1. IEJIX OCBOEHMUSI U CHUITIJIMHBL.

[lensmu ocBoeHust AucUUIINHEL DU3NKa ABISIOTCS:

- TIOJIy4EHHE CTY/IeHTaMH (DyHIaMEHTAIBHOTO obGpa3zoBans, ClIOCOOCTRYIOLIETO JallbHEHIIEMY
p’d.’SBHTHlO JIHYHOCTH.

— (hopMHpOBaHHE HAYUHOTO MUPOBO33PEHUS H COBPEMCHHOI0 (PM3UUECKOrO MBILUICHHUSL.

W3ydeHHe OCHOBHBIX (DU3MYCCKUX SBJICHHI M uieil; opnajgenue (QyHiaMeHTalbHBEIMH
MOHSITUAME, [PHHIUIIAMH, 3aKOHAMH M TCOPHSIMH COBpeMeHHOH (H3MKH, & TaKKe MeToJaMu
(hu3MUECKOro MCCI/eI0BaHus, YTO TO3BOIHT OPUEHTHPOBATHCS B IOTOKE HAYYHOH M TEXHHYECKOM
MH(POPMALIUH,

OcHOBHBIE 3312491 Kypca (PU3HKH:

|. W3yuenne OCHOBHBIX (DH3HYCCKHX SRICHUI M Mjeit; ominajeHue (pyHjraMeHTalbLHBIMH
MOHSTHAMH, HPUHIMIIAMM, 3aKOHAMHU M TCOPHAMHU COBpeMEHHOIl (PM3HKH, @ TAKKE METOjlaMu
(pu3n¥ecKOro Hecie0BaHus.

2. dopMHUpPOBaHKE HAYYHOIO MHPOBO33PECHUS H COBPEMEHHOTO HU3MYECKOro MBIIUICHHUS.

3. OpiajieHne preMaMy 1 METOIAMH PEHICHHsE KOHKPETHBIX 3a/1a4 13 Pas/ImIHbIX oGactei GU3UKH,
[IOMOTAIOLIMX B JIAJIbHEHIIEM pelaTh MPakKTHYECKHE 3a/1a4H.

4. O3HaKOMJIEHHE C COBPEMEHHOI HAyuHOI anmaparypoil, BoIpadoTKa HABBIKOB HPOBE/ICHNS
(PU3HUIECKOrO HKCIICPUMEHTA H ABTOMATHU3HPOBAHHON KOMIILIOTEPHOI 00paboTKH pe3yIbTaroB
H3MEPEeHHH.

5. ®opMHUpOBaHHE YMEHHMS BBIICIUTH KOHKPETHOE gu3ndecKoe cojepKaHne B NMPUKIAJHBIX
3ajavax Oyjyieit creluaibHOCTH.

2. MECTO JJUCHUIIJIMHBI B CTPYKTYPE OHOII BO.

dusuKa OTHOCUTCS K 0a30BOM YacTu 1nporpaMmbl Dakanaspuarta.

Kypc (U3HKH SBISCTCS YACTHIO MOArOTOBKH CICIHATIMCTA 11O HAIPABICHHIO «XuMnsy B By3e.
D10 CBS3AHO € TEM, YTO CIENHaJUCT JODKEH, [IPUMEHs 3aKOHbI MPUPO/bl HA MPAKTHKE, YMCTDb
HCIIOJIBL30BATH, 0000MIATE ¥ aHAIM3UPOBATh WHAOPMAIMIO, CTABUTL 1AM W HAXOJUTH HYTH HX
TOCTHIKEHHS B YCJHOBHAX (JOPMUPOBAHMS W PasBUTHs HHOPMALMOHHOrO 00IIECTBa. Yuraemblit
Kype (PH3MKH [TOKa3bIBAET TECHYIO B3AMMOCBS3h XUMUM i (pusikn. U3yuenne JMCnIIInHbI puzuka
[103BOJIUT O3HAKOMMTBCS ¢ COBPEMEHHOM Hay4HOIl annaparypoii, BripadoTaTh HABBIKH [POBC/ICHU
(DM3NYECKOTO JKCHEPHMEHTA H ABTOMATH3MPOBAHHON KOMIBIOTEPHOH 00paboTKK pe3yibTaToB
u3mepenuii. Jluis yenem#oro ocBoeHns Kypea ooei busuky HEOOXOAMMEL, B NEPBYIO OYEPE/ib,
JHAHMA M YMCHHS MX NPUMEHSTH N0 JMCIMIUIMHAM: MaTemarika, HHpopMarika. Tpeboranus
YPOBHIO HOATOTOBKH ISl OCBOCHUS JIMCIMILIMHDL: BIAJICHUC 3HAHMAMU, YMCHUSAMH H HABLIKAMH B
obacTy Kypea (H3HKY CpejHei LIKOIbL, Kypea MaTeMaThKu (AuddepeHiaibHoe i HHTerPabHOE
MCUMCIICHMS, BEKTOpHAs ayiredpa, BEKTOPHBIN aHaIH3).

3. KOMIIETEHIMU OBYYAIOIETOCS, POPMHUPYEMbIE B
PE3YJBTATE OCBOEHUS JUCHUITIMHBL.
[MocsenopaTebHoe H3ydeHne (U3MKA BbIpadaThiBaeT cHenupUUECKil METOX MbIIUICHUS,
(DU3MUECKYIO MHTYHIMIO, KOTOPbIE OKA3bIBAIOTCS BECHMA IUIOJOTBOPHBIMI M B JIPyrUX HayKax.
ChenuaiicTsl,  NOMYYMBIINE — IMPOKOE  (PU3UKO-MATEMATHUECKOC oOpazoBaHue,  MOIyT
CAMOCTOSTEIBHO OCBAMBATH HOBBIE TEXHMUYECKME HAIPABICHUS, YCIEWHO padoTarh B HUX, JICTKO
[epexXouTh OT pElICHHs OJHHX 3a1a4 K PeLICHHIO JIPYIHX, HCKaTh HECTAHIAPTHRIC N
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HETPAJMIMOHHBIE  [IYTH, YTO OCOOEHHO B&KHO JUIl TPogeccHoHanbHOMH MOOMIILHOCTH
CHEIHAIMCTOB B YCJIOBUSIX YCKOPEHHOTO pa3sBHTHs TEXHHKH, KOIJla amMOpTh3allis JIOCTHIKEHU I
KOHKPCTHBIX Y3KOCIICIMATIbHBIX 3HAHUH IIPOUCXOIHUT qype3BhIYainoe ObICTPO.

Bajknasi 11€/1b BBICHIErO 00pa30oBaHus — MOJIYUHTH HAy4HOE MPEJICTABICHUE O NPHPOIC H
MeTojax ee mosHanus. (Du3mka Kak Beyllass Hayka O MPHPOJE HIPaeT IJIaBHYIO polib B
JOCTHIKEHUH TOIT 11EJIH.

[To cBOEMY COJEPKAHUIO M HAYHHBIM METOJIAM HCCIE/0BaHUs (PH3MKA ABJACTCH MOIYUHM
CPEJICTBOM 00pa30BATEABHOTO H BOCHMTATEILHOTO BO3JCHCTBUS, TIOMOTash PasBUTHIO YMCTBCHHDIX
criocobHOoCTel, (POPMUPOBAHUIO HAYYHOI'O MHPOBO33PEHMUS, BOCIHHMTAHMIO BOJH H XapakTepa HpH
JOCTHKEHHH [10CTaBIIEHHOH LEJIH.

B pesyaerate ocBoeHus (I3MKH 00YHalOUMACS JIODKEH JGMOHCTPUPOBATH CICAYIONIHC
pe3ylbTarThl 00pasoBaHusL:

1) 3narn:

(yuaamMeHTAILHBIC (PU3MYECKHUE HOHATHS, 3aKOHbI, W TCOPHH KJIACCMYECKOH M COBPEMEHHOM
(DU3MKK; YHCICHHDIE TIOPSIKM BEIMUHH, XapaKTePHBIC JUIS Pa3IHiHbIX Pa3/Iciion busukmy;

OCHOBHbIC 73aKOHbI M [PHHIMIBL KOTOPBIM IOJMMHSETCH TOBEJICHHE pPasHOOOPa3HbIX
du3uueckux Mojeleil, a TaKKe, BBITEKAIONME M3 ITUX 3AKOHOB CJICJCTBHS W BO3MOKHOCTL HX
IPUMEHEHUS Ha IPAKTHKE,

TCOpeTHUCCKHE METO/IbI [IOCTPOCHUS PelleHus pa3HooOpasHbIX 3a1a4 Mo buszuxe u MeToABI ¥
MPUHIIATIBI TOCTAHOBKH IKCIIEPUMEHTOB B (PH3HKE;

OCHOBHBIE METO/IbI KOMITBIOTEPHON (PU3HKH:

OCHOBHbBIE IPUHIUIIBI CBA3H (DH3UKH € JIPYIHMH HayKaMH,

HCTOPHIO PAZBUTHS (DH3UKH:

BIJIAJL OTEUCCTBCHHBIX H 3apYOEKHBIX YUCHBIX B PA3BUTHE (U3HKH.
2) ¥Ymern:

[OHATH [IOCTABJICHHYIO 3ajlauy; OPHCHTHPOBATHCS B KJIACCHYECKMX W COBPCMCHHDIX
[I0CTAHOBKAX ()YHIAMEHTAILHBIX U IPUKIAJHBIX (PU3HYECKHUX 3a1auax;

NPOBOUTH (PH3MUECKUIT aHAIU3 IPAKTHYCCKAX 3a/1a4;

npuodpeTaTh HOBBIC HAYYHBIC H IPAKTHYCCKHE 3HAHNS, OIMPAsCh HA MCTOIBI Guzuku:

[POBOJINTH  IKCHEPHMEHTHI M 00paboTKy JNaHHBIX € MCIOJL30BAHMEM  COBPEMCHHBIX
uH(OPMALMOHHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTHH, IC1aTh NPABAJILHbIE BLIBO/IbI U3 COTOCTABIICHNA
pe3yJIbTATOB TEOPUH H HKCIIEPUMEHTA;

IIMPOKO HCIMOJIL30BATH HAYYHYIO, CIPABOYHYIO JIHTEPATypy, uHrepHeT-uHdopmannio B
Pa3IMUHbBIX BUIAX JEATEIbHOCTH;

[IPUMEHATH HAYKOEMKHE TEXHOMOIMH M LAKEeThl HPOrpaMM JUlsl PELCHUS MPHKIA/HBIX 3a/a1 B
obsacT GU3MKK ¥ B JIPYTUX 001acTaX NpOpeCCHOHATBHON ICATENIHHOCTH,
3) Baagers:

TEOPETHUECKUMHI METOAaMH Kypea ofuieii Gpusnku;

MATEeMATHYECKUM  aflaparoM COOTBETCTBYIOIIMM  TCOPETHHECKUM METOJaMm Kypca o01ed
(Gu3uKu:

METOJIAMM aHAIM3A H PELICHUS 3aj1a4 110 (u3HKe;

ANIApaToM MHTETPAILHOTO HCUMCIICHUs JUlsS PCIICHMS Pa3jIMYHbIX 33/[a4, BO3HHKAIONIX B
(u3mKe. TEXHUKE, IKOHOMHKE]

METO/IAMHE HCITOJIL30BAHIs KOMIIBIOTEPA, HHTEPHET-TEXHOIOTHH IIPH PCHICHUH 3a/1a' 110 dunznke:
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HaBblkamMu paboThl B COBPEMEHHOI (M3MUCCKO J1AOOPaTOPHH. METOJHKOH IOCTAHOBKH 1
[pOBE/IeHHs (PU3UYECKOTO IKCIIEPHMEHTA, HABBIKAMH IPAMOTHOH 06paboTKH Pe3yIbTATOB OILITA U
COINOCTABJIEHUS X C TEOPETUHECKAMH JIAHHBIMU]

HABBIKAME CAMOCTOSTENbHOM PaGoThI; HaBbIKaMn OCBOEHHS 00JIbIIOro 00bEMa HH(pOpPMAIHU 1
pelieHnst CIOKHBIX M HECTAHIAPTHBIX 3374,

CIIOCOOHOCTHIO K CAMOOPIaHM3aIMH 1 caMo00pa3oBaHHIO.

1) 3HATh OCHOBHBIE OJIOKCHIS 3AKOHbI M HOHATHS (I3HKHU;

2) YMerh HpejCTaB/IsTh aICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMH HAYYHYIO KapTHHY MUPa
(OK-7);

3) Biagers CrHOCOOHOCTBIO MCHOJIBL30BATH (U3HUCCKME 3aKOHLI B podeccnoHamIbLHOMN
nestensHocTH (OITK-3).

4. CTPYKTYPA U COAEPKAHUE JUCUUIIIUHBI (MOYJI51)

O61mas TpyA0EMKOCT JIUCHUILTHHEL COCTABISIET 3 3a4ETHLIC CMHMUILBI (108 gacos).
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5. OBPA3OBATEJIbHBIE TEXHOJIOI'MH

1. JlexiMoHHO-ceMMHApCKas —cucTemMa oOydenus (TPajMIMOHHBIC JICKIMOHHBIC N

nabopatopuble  3aHATHA) € HCIOJIB30BAHMEM  TIPEIMETOB  MYy3€sl  JICKIIHOHHBIX

JIEMOHCTPALNIL B YCTPOICTB QU3UIECKOro NPAKTHKYMa.

[IpuMeneHne MyJIbTHMEMA TEXHOIOIMIL: TTPOBEJACHHE JICKIMOHHBIX H NPaKTHYECKUX

sausaTHii ¢ MCIIONB30BAHMEM KOMIBIOTEPHBIX TPE3CHTAllH, JCMOHCTPALMOHHLIX

BHJICOPOJIMKOB € ITOMOIIBIO KOMITBIOTEPHOTO MPOCKTOPA. 9BM u Teseskpana.

3. MudopManoHHO-KOMMY HUKAIHOHHBIC TEXHOJIOIHH JUI MOHWTOPHHIA, KOHTpOJIS U
OLEHKH TeKymeil yueOHoi AeATeNbHOCTH CTYACHTOB (nurepuer, Skype, yuebHO-
setoanaeckuii komrurexe Bal'V na miarpopme Moodle 1 ap.).

-2

6. OLIEHOYHBIE CPEJCTBA JJsI TEKYIIEI'O KOHTPOJIsI
YCIHEBAEMOCTH, [MPOMEKYTOUHOI ATTECTAUHUU IO UTOI'AM
OCBOEHMSI JUCHUITIJIMHBI 4 YYEBHO-METOJANYECKOE
OBECTIEYEHUE CAMOCTOSITEJIbHON PABOTBI CTYIEHTOB

Jlist KoHTpOsist paboThl CTYAEHTOB, @ TaKKE JUIS CTHMY/IHMPOBAHNI CHCTEMAaTHYECKOTO
M3ydeHns Kypca (GUM3HKM B TEUCHHME CEMECTpa MIPE/yCMOTPEHDI peiftuHr-KoHTposn.  Onu
[IPOBOJIITCS B IIMCHMEHHO#T (hopMme.

Texyumui KOHTPO.Ib yCNeBaeMOCTH
BOITPOCHI JUUIS TIPOBE/IEHUS PEMTHH I-KOHTPOJIEHN

Peiitunr-kourpoun Nel

1. TeroBoe u3iyuenue. PasioBecHoe H3jyucHue. XapakTCpUCTHRI TCIIOBOTO U3y CHIA.

2. AGconoTHO YepHoe Teno. 3akon Kupxroga. 3akon Credana-bonbivana 1 3aKOH Buua.

3. PacmpejienicHue dHEPrUH B CHEKTpe aOCOMIOTHO HEPHOTO TCja. ®opmyna Panes-/Ikuica.
Vibrpaduonerosas karactpoda.

E

. Ksanrosas runoresa u Gpopmysna Ilnanka.

5. Buemnuii gorodekrpuyaeckuii 3 ekt 1 ero 3aKoHsL. doToHbI.

6. Dpdext Kommrona.

7. Mogness aroma Pesepdopa. [loetynarst bopa. Atom Bojiopoa.

8. 'unoresa jie Bpoiisst. DKCepuMEHTAIbHOE HOATBEPIK/ICHUE BOIHOBLIX CBOMCTB MHKPOYACTHIL.

-~

). COOTHONICHHE HEOIPE/ICIIEHHOCTEH.

10. Bosnosast pyHKIIMS, €€ CBOHCTBA U CTATUCTHUCCKUI CMBICIL.
11. Hecranuonapuoe ypassenue llpejnnrepa.

12. CranmonapHoe ypasaenue [lpeaunrepa.

Peit THHI-KOHTPO/Ib No2

1. Yactuua B MOTCHIUAIBHON SIME.

2. IIpoxos/ieHue YacTullbl Hepes [OTEHIMAILHBII Oapbep.

3. KBanToBbIi rapMOHUYECKUH OCITHILIATOP.

4, Vpapueune llpemunrepa s 5ICKTpOHA B aroMe BOAOPOAd. ["1aBHOe, opOUTAIBLHOC U
MArHMTHOE KBAHTOBBIC MHCIA.

5. KpantoBamue HSHEPrup DJEKTPOHA B aroMe BOAOPOJA. Cnextp aroma Bojopoja. llpasuio

orbopa.
6. OpOurasibHBI MOMEHT HMITYJICA U MArHUTHBI MOMEHT JICKTPOHA.
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7. CobeTBeHHbIIT MOMEHT HMITYTIbca dTekTpona (crmt). CIMHOBBIH MArHUTHBIH MOMEHT
siekTpona. CriMHOBOE M MArHMTHOE CIIMHOBOC KBAHTOBBIC HHCIIA. Omnwit Tepua u I'epinaxa.

8. [Mpunuwm 3anpera [aymm. Tlepuomyeckas cucTeMa 3/1eMEHTOB Memn/ieneena.

9. [TornomeHue, CroHTAaHHOE U MHILYIIHPOBAHHOE H3/Ty9ICHHE.

10. Jlazepsl. Ilpuniuin JeHCTBHS JIA3ECPOB.

1 1. Knaccuueckas teopus tensoemkocti. 3axon Jlrononra u Htu.

12. KBantoBas TeopHs TEILIOEMKOCTH DHHIITEHHA.

Peiirunr-konrposan Ne3

1. Teopus Terioemkoctn Jlebast. POHOHBL

2.bozone! it pepmuonpl. [loHdTre 0 KBAHTOBBIX CTATHCTHKAX Bose-Ditnnrreitna u Gepmu-Jlupaka.

3. DHEpreTHHecKHe 30HbI B KpHCTAITIAX.

4, Kiacenukarust TBEP/BIX Tejl Ha METAIUIBL, HOJTYTIPOBOHMKY H JIAJICKTPUKH.

5. CoberBenHas ¥ pEMecHas TPOBO/IMMOCTH IOy IIPOBO/IHHKOB.

6. DIEKTPONPOBOJHOCTL TBEPABIX Teld. TemieparypHas 3aBUCHMOCTb AJICKTPONPOBOAHOCTH
METAILIOB M TIOJIYIIPOBOJIHUKOB. Y poBeHb Depmu.

7. P-n nepexoyt. IlonynpoBoiHUKOBBIE JIHOIBL.

8. 3apsi1, Macca U pasMep aTOMHOro sipa. Mozien siep. SInepHble CHIIBL.

9, JleeKT MACChl M SHEPIHS CBSI3H AIpa. Y Ie/bHAsS JHEPTAS CBA3U U €€ 3aBUCHMOCTDH OT MACCOBOTO
quca.

10 3aKOHBI PAITHOAKTHBHOrO pacraja. AnbQa-, 6era- 1 raMma-n3iyIeHue.

11. SlaepHble peakiluyu 1 3aKOHbI COXpaHeH s JleeHne TSHKEbIX sep. [{enHast peaxius JeJICHUs.

12. Peakiuisi CMHTE3a aTOMHBIX siziep. Ipodiema yrnpasiseMbIX TEPMOsICPHBIX PEAKIIHH.

13. Knaccndukarips a7ieMeHTapHbIX 4acTHIL.

14. Yerblpe THNA (QyHAAMCHTAILHBIX B3aHMOJCHCTBHH: CHIBHOE, SICKTPOMATHHTHOC, cnaboe u
rpaBUTalMOHHOE.

TECTOBBIE BOITPOCHI JULS1 TIOIOTOBKHM K PEATUHI-KOHTPOJIIO

Peitrunr-konrposn Nel

1. Temneparypa a6eomorro depnoro tena T = 6000 K. Ecin Temneparypy Tejia yMEHLIIHTE B 2
pasa, To SHEpPreTHYecKas CBETUMOCT a0COJIOTHO YCPHOIO TeIa

1) ymenpmrcesi B 4 pasa 3) yBenuuurcs B 2 pasa

2) yBemuuures B 16 pa3 4) ymenblmTes B 16 pas

2. Fein JUIMHA BOJHBL, COOTBETCTBYIOUIAS MAKCHMYMY H3IYYCHHMS YMEHBIIIACH B 4 pasa, 10
Temieparypa abcooTHO YEPHOTo Tella

1) yBemmumniiach B 2 pasa 3) yBenuuuaack B 4 pasa
2) yMeHbIIHIACh B 4 pasa 4) ymeHblIMIach B 2 pasa.

3. Eciin 3ayepHeHHYIO [IACTHHKY, HA KOTOPYIO IAJaeT CBCT, 3aMCHUTL HA  3CPKAILHYIO TOH XKe
[JIOIIAM, TO CBETOBOE JIABJICHHE
1) ocraneTcss HEU3MEHHBIM
2) YMEHBIIHUTCS B 2 pasa;
3) yBeauuutes B 2 pasa.
4. DNeKTPOH B aTOME MEPEXOJUT W3 BO3OYKICHHOIO COCTOSHMS C sHeprue £ B OCHOBHOE
coctosHue ¢ sueprueit Eg. IIpn atom ucnyckaercs (poron. Macca uCnymeHHOro (dboTona pasHa
1 L—En 2) En—jE, 3) Ei—E; 4) E, —E, 5) E +E,

c &* he he e




5. YacroTa majaionero Ha GoTosjieMeHT H3IydeH!s yMEHbIIACTCs BJiBOE. BO CKOJIBKO pa3 HYXKHO

H3MEHUTD 3a/Iep/KUBAIOLIee HAMPsKEHHE, ecli pab0TON BBIXO/A DJIEKTPOHA U3 MaTCpHaa

(oToremMenTa MOKHO npenedpen?

1) yBenuuuth B 2 paza;  3) yBEJIHYHTH B 2 pa3: 2) yMeHbIIUTH B 2 pasa;

4) YMEHBUIUTD B A2 pas; S)ocraBuTh 0€3 U3MEHEHUH

6. Ilpu 3aMeHe 0/IHOI0 METaJLIa JIPYTHM JUIMHA BOJIHbI, COOTBETCTBYIOLIAs KPACHOM IpaHuIe

dorospdexra, ymennuraercs. Pabora BbIX0/1@ JUist BTOPOIO METalIa 10 CPABHCHUIO € paboTtoii

BBIX0/1a JUISE IEPBOTO

1) yBEJIIMUMIIACK, 2) YMEHBILIHIIACK, 3) HE U3MEHUJIACH.

7. Onbrrel CTOIETOBA 110 MCCIISAOBAHNIO B3aUMO/ICHCTBH H3JIYUCHHS ¢ MeTaJllIaMH:

1) HO3BOJIMIIH OIPEIC/INTE PpasMephl s1pa;

2) OJITBEPAMIIN KBAHTOBYIO ITPUPOJLY H3JTYUCHHUSL]

3) HOATBEP,(H/TH HAIIMYUE BOIHOBBIX CBOHUCTB Y 2JICKTPOHOB!

4) TIOJITBEP MM THIIOTE3Y O JMCKPETHOM CIIEKTPE SHEPIUU MICKTPOHOB B aTOMAX.

8. B adppexre Komrrona doron

1) BLIOMBAET 2JCKTPOH € ITOBEPXHOCTH BEHIECTBA;

2) nepejaeT YJICKTPOHY HacTh IHEPIUU IPH YIPYTOM CTOIIKHOBEHHH;

3) nepesiaet MIeKTPOHY 4acTh SHEPIUH PH HEYIPYIOM CTOJIKHOBCHHM,

9. OnbiTel @panka u 'eplia 110 HCCIEI0BAHMIO AIEKTPUUECKOI0 paspsijia B rapax pryTH:

1) O3BOJIMIIN ONPEJICIIATE PAa3sMEPbL s/Ipa;

2) NOATBEP/IMIIN KBAHTOBYIO IPUPOJLY U3ITYyUCHHS;

3) HOATBEPIH/IH HAIMYUE BOJHOBBLIX CBOUCTB Y DJICKTPOHOB:

4) noATBEP MM THIIOTE3Y O MUCKPETHOM CIIEKTPE SHEPIHH JIEKTPOHOB B aTOMax.

10. Ha pucynke u300pakeHsl CTalMOHApHbie OPOMTHI ATOMA BOJIOPO/A COTIACHO MOJICIH bopa, a

TAaK/Ke YCIOBHO M300PaKeHB! IIEPEXO/bI AMEKTPOHA C OIHOH CTAIMOHAPHOH OpOMTHI Ha JIPYTYIO,

CONPOBOYKIAIONIMECS U3TyUeHHeM KBaHTa sHeprud. B yaprpaduonetoBoii 00macT ClCKTpa dTH

repexosbl atoT cepuito Jlaiimana, B BujuMoil — cepuio bambmepa. B uH(ppaKpacHod — cepuio

[lamena. Hanbosbineii yacToTe KBanTa B BUIMMOH 00J1aCTH CHIEKTPA COOTBETCTBYET IIEPEXO/]L
)n=4—>n=3

2)n=3—n=2
JIn=5—-n=2

Hn=5—-n=1

11. B reopun Bopa paauyc n-oif Kpyrosoii opOHTEI JCKTPOHA B aTOME BOJOPOJIA BBIPAKACTCS
yepes pajauyc TepBod opburtsl Qopmynoi: £, =h - n’ . Onpenenure, Kak H3MCHACTCSA
KHHETHYECKas YHEPIUsl 3JIEKTPOHA IIPH MEPEXOJIe ¢ TPEThel OPOUTHI HA HEPBYIO.

1) yBesmunBaercs B 9 pas 4) ymeHbIaeres B 3 pasa

2) ymenbiuaetcs B 9 pas 5) He MeHseTcs

3) yBesmuuBaeTcs B 3 pasa

12. Onprrsl Jleuccona u JIxepmepa mo aAu(pakiny Ha KpucTaiax:

1) nmo3BosM/IM ONPEIETUTH pa3sMephl SApa;

2) NOATBEP/IIM KBAHTOBYIO IPUPOJLY H3JIyHCHHS:

3) NOATBEP/IMIIM HATHYHE BOJIHOBBIX CBOHCTB Y 2JICKTPOHOB;

4) IOATBEP/ NI TUIIOTE3Y O AUCKPETHOM CIEKTPE YHEPIHHU AICKTPOHOB B aTOMAX.



13. CpaBHuTe JUIMHY BOIHBI e bpoiiis % nus mapuka maccot m = 0,2 r 1 IpoToHa Maccoi m
P

= 1.67-10"" Kr, IMEIOIMX OJIMHAKOBBIC CKOPOCTH.

1) 6,57:10% 2) 8,35-10% 3)6,57-10* 4) 8,35:107,

Peiirunr-konrpoJin Ne2

1. CratgronapubiM ypaBuenueM Illpeaunrepa Juist 21€KTPOHA B BOIOPOIONIOIOOHOM aTOME
SIBJISICTCSL YPaBHEHHUE

42
1) d—%“ - 2—!:? Ey=0
gx R’
) Jot
2) V21p+i” E+ . _Z_e_ y=0
h? 4ney -
new 2 x>
R mo 7
3)V2\1!+-2£ g W=l
2 2
2 2
4) Vg + g Ey=0
h*
2. Ecom y — QyHKIMs ©MeeT BUJL, YKa3aHHDBIH HA PHCYHKE, TO BEPOATHOCTDH oOHAPYKUTEH TEKTPOH
L L

Ha ysactke — < X <-_— paBHa
6 2

G4 ])%

N )

\ -
OB

3. B KakoM cliydae YHEpreTHYeCKHil CIIeKTp JICKTPOHA CIUIOIMHON?

1) 2IEKTPOH B IOTCHIHATBHOM AME HIHPHHOH 10w

2) 2JIEKTPOH B aToMe

3) 2JIEKTPOH B MOJIEKYJIE BOJI0PO/ia

4) cB0OOJIHBII TEKTPOH.

4. MakcuMalTbHOE 3HAYEHUE TTPOCKIIME MOMEHTA MMILYJIECA HJIEKTPOHA, HAXOBIICIOCH B f-
COCTOSIHMH, HA HAIIPABJICHHE BHCIIHETO MArHUTHOI'O 110J15 PABHO

Hh; 2)2h; 3)3h; 4)4n.

5. CKOJILKO Pa3iHuHbIX COCTOSAHUI MOKET HMETh 2JICKTPOH C IJIABHBIM KBAHTOBBIM HHCIIOM N = 47
1) 15; 2)48; 3)32; 4)54.

6. Onpe/IeuTh aToM, Y KOTOPOro B OCHOBHOM COCTOAHNM 3alI0THCHEI K, L, M —ciou u BN — ciioe
PACIIOIOKEHBI 7 HIEKTPOHOB.

HCl: 2)Ge: 3)Br; 4)Ti.

7. Cpe/ia Ha3BIBACTCS AKTHBHOM, €CliM OHa

1) NOAHOCTLIO MOIJIOIAST Na/IAl0NIee Ha Hee U3IIYICHHUE,

2) MOJHOCTHIO pacceuBaeT MajaroIee Ha Hee H3JTydCHHE!

9



3) yCHIIMBaET Najialoniee Ha Hee U3/IydeHHe.

8. Cucrema HaKayKH Jlazepa Io3BOJIsCT

1) co3/1aTh MHBEPCHYIO HACEICHHOCTh B aKTHBHOM Cpeie;

2) BBI3BATD BHIHYKICHHOE H3I1yYeHHe (POTOHOB;

3) o0ecneyuTh BRICOKYIO KOI€PEHTHOCTD JIA3EPHOTO H3ILyHEHHH.

9. PaccMOTPHM JIBA KBAHTOBBIX COCTOSHMS, B KOTOPBIX HAXOJHUTCS CHCTEMA aTOMOB, € SHCPIHsMU
E; u Ey, npuuem £, > Ep. Cucrtema GyieT HaXO/MTHCS B COCTOSHAN ¢ NHBEPCHOH HACE/ICHHOCTBIO,
ecin uneao aroMoB V| ¢ aHeprueii £ Oyaer

1) paio umciy aromoB N ¢ sneprueii £

2) menblie, ueM Na;

3) Goublie, yeM Ns.

10. Tpunuun Iaynn copapeums

1) Juist BCEX TOKIECTBEHHbBIX YaCTHIl KBAHTOBOMEXAHHUCCKON CUCTEMBI;

2) JUIS CHCTEMBI TOJKIECTBEHHBIX D030HOB;

3) JUIst CHCTEMBI TOXKIECTBEHHBIX (PePMHOHOB.

11. Jlenenue yactui Ha 6030HbI U (PEPMHOHBI ONPE/IC/ISALTCH

1) TOJILKO TIaBHLIM KBAHTOBBIM YHCIIOM 7,

2) TONBKO OPOUTATHHBIM KBAHTOBBIM YHCIOM /;

3) CHUHOBBIM KBAHTOBBIM YHCIIOM 1)

4) opOuTaibHBIM [ 1 MATHUTHBIM /71 KBAHTOBBIMH YHCIAMM.

12. 3aBHCHMOCTH MOISPHOM TeroeMKocTH Cyy XHMHUECKH MPOCTBIX TBEP/IBIX TEJI OT TEMIIEPATyphI
rpejcrasiena Ha rpaduke

D) 2) 3) 4)
CM CM CM
3R 3R
_ 3R = 2
n T 0 T n %

13. TennoeMKOCTh CHCTEMBI, cocTosAIeH n3 N = 10* K1acCHYECKIX TPEXMEPHBIX HE3aBHCHMBIX
rapMOHHUECKUX oclmusiropos mpu remneparype T =300 K, pasna

1414 /K, 2) 4,14 Jiw/K:  3) 1242 xIx/K; 4) 41,4 xJx/K.

14. Jle6ait mosy4nII TEOPETHYCCKYIO 3aBHCHMOCTh MOJISIPHOH TEIIOEMKOCTH 'y OT TEMIIEpPATY LI,
paceMaTpuBasi KPHCTAIHYECKYIO PEHICTKY Kak

1) cucremy HeB3aHMOJEHCTBYIOIMX YaCTUII, COBEPHIAIOIHX TCTIOBBIC KosieGanust ¢ pasIMYHBIMH
qacTOTaMH:

2) cHCTEMY CBS3aHHBIX YACTHIL, COBEPIIAIOLIMX TEILIOBbIE KOJICOAHHUS C OJIMHAKOBBIMU HaCTOTAMH;
3) CHCTEMY CBSI3AHHBIX YaCTHIL, COBEPIIAIONIMX TEILUIOBBIC KOJIEOaHNUs € PasIMIHBIMU 4ACTOTAMH;
4) cucTeMy HEB3aUMOJIEHCTBYIOIIMX YaCTHLL, COBEPIIAIOLINX TCIIOBBIC KoJiebaHus ¢ 0JIHHAKOBBIMH
4acTOTaMHU.

15. BanenrHas 30Ha COOCTBEHHBIX ITOJIYIIPOBOJTHUKOB

1) yacTHYHO 3aHATA YIEKTPOHAMH,

2) HOJIHOCTBIO 3aHATA MIEKTPOHAMHU!

3) repeKphIBAETCs cO CBOOO/HOI 30HO# BO30YKIEHHBIX JHEPIHH.

16. C yBejMueHHEM TEeMIEPaTyphbl HIEKTPOIPOBOJHOCTL HOJIYIPOBOHUKOB
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1) yBenmuuBaeTcs:

2) yMeHblLIaeTes;

3) e MEHACTCS.

17. B 06acTi HU3KUX TEMIIEPATYP Y MOJIYIPOBOAHUKOB npeodiiaiacT
1) AbIpouHas NPOBOJAMMOCTE;

2) 5JeKTPOHHAS IIPOBOMMOCTE;

3) cobcTBEHHas MPOBOIHUMOCTE:

4) npumMecHast NpOBOJMMOCTD.

Peiirunr-konrpoian Ne3

1. JIns HYK/IOHOB BEPHBIMH SIBJISIOTCS CJIC/LYIOUINE Y TBEPAICHHUA

1) nporon obJajzaet 3aps/ioM, PaBHbIM e';

2) criuH HeHTpoHA MEHBIIE CIIMHA ITPOTOHA;

3) Macchl HYKJIIOHOB MPAKTHYECKH OJINHAKOBLI.

2. Uem Menblile SJHEPIHs CB3HU sjipa, TEM

1) Gostblie y Hero JieheKkT Mace;

2) MEHBLIYIO paboTy HYKHO COBEPHIHTH, YTOObI PA3/ICIIHTD 9TO SAPO HA OT/CILHBIC HYKIIOHDL:

3) GOJIBIIE FHEPIUU BBIICIUTCS IIPH PAca/Ie 9TOTO s/ipa Ha OTACIbHBIC HYKIIOHbI;

4) MeHbIIe €ro JHEepPrus MoKos,;

5) MEHBIIE SHEPTUM BBIIETHTCS B PEAKIIHH TEPMOSICPHOIO CHHTE3a 3TOrO A/1pa ¢ APYTUMH AJPaMH.
3. I1pu a-pacnaje

1) 3apsizt sapa He U3MEHUTCSI, Macca sipa yMEHbLIACTCs Ha 4 ..M.

2) 3apsizL s7pa yMEHbIIAETCs Ha 2¢, Macea s/ipa YMEHbIIAeTCs Ha 4 a.e.M..

3) 3apsut spa yMEHbIIAeTes Ha 2e, Macca si(pa He MEHSACTCH,

4) 3aps/1 /1pa YMEHbILIACTCS Ha 4e, Macca A/pa yMeHblIaeTes Ha 2 a.e.M.

4. Kaxast 101 paJMOAKTHBHBIX aTOMOB OCTAHETCs He paclaBlIeiics 4epe3 MHTepBal BPCMEHH,
paBHBIIT JIBYM IIEPHO/IAM 110JIypaciiaia

50% 67% 33% 75% 25%?

5. CKOJIBKO O- M P- pacnanoB JAOIUKHO IPOM30HTH, 4TOOBI HECTAOMJIBHBIH — M30TON aMCPHILHs

241

i 5 209 13 ;
os Am npesparuiics B CTa0MILHBIH H30TOI BUCMYTA g3 Bi?

8o m4p 6ausdp

9aul3fp Taun3p

6. Slapo azora 12? N 3axsaTuio O -4acTHily (24 He) M HCITYCTHJIO TIPOTOH. SIIpO Kakoro njieMeHTa
oOpazosanocs?

o F yllo 9'fFr 450 o N

7. Slnpo Oepuinins fBe, [IOTJIOTHB JIEHTPOH %H , npespaiaercs B sjpo Gopa IgB . Kakas
qACTHIIA IIPH STOM BhIOpackBaeTcs?

Hp 2)n 3)a 4)e 5) ucrryckaercst y -KBaHT

8. Peaxuust ({4 —> e +V,+V, HeMOKET HITH H3-32 HAPYIICHUA 3aKOHA COXPAHCHIL

1) CIMHOBOIO MOMEHTA HMITYJILCA;

2) JeNTOHHOTO 3apsia;

3) DIEKTPHYECKOTO 3apsiia.

9. 3aKOHOM COXPaHEHMs ICKTPUUCCKOIO 3apsi/ia 3alpenicHa peaxKius

TR SR N n+v, > p+e’
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H+ P58 +V V,+n—=>p+u .
10. M3 npuBeJICHHBIX CXEM B3aUMOTIPEBPAIIEHHI YaCTHIl AHHUTHIISIINH COOTBETCTBYET
r s>y+y ponte +v, K'o>n +n et +e S>y+y.

11. B nopsiike Bo3pacTanis HHTEHCUBHOCTH (yHIAMEHTAJIBHBIC B3aUMOJICHCTBIS PacrojiararoTes
ClIeAYIOUIHM 00pazom

1) snexkrpoMarHuTHOE, cjlaboe, rpaBUTallHOHHOE, CHITBHOE!

2)  cnaboe, CUIIbHOE, FPAaBUTALIMOHHOE. 2JIEKTPOMArHUTHOE,

3)  2IeKTpOMAarHWTHOE, IPAaBUTALHOHHOE, ClIaboe, CHIIbHOE,

4) rpaBuTalMonHoe, cnadoe, MMEKTPOMATHUTHOE, CHIIBHOE.

HpOMe}RyTOlIHaﬂ arTrecrauud 1Mo uroramM ocBoeHusl JHUCIIHILJIMHBI
BOITPOCKI K 3AUETY C OLIEHKOH

. Tertosoe uznyuenue. PapHosecHoe n3jyyenne. XapakTepuCcTHKH TEIUIOBOIO  H3JIy4CHHUS.

. AGcomoTHO yeproe Teno. 3akon Kupxroga. 3akon Credana-bosbsiivana n - 3akoH Buna.

. Pacripesienenue sHeprum B crekrpe abcomoTHo vepuoro tesa. dopmyna Panes-Jlxunca.

apTpaduoieToBas Karactpoda.

4, Kpanrosas runoresa 1 ¢popmyia [Tnanka.

5. Buemnuii Gporoanekrpuueckuii 2pGext 1 ero 3aKonbl. GOTOHLL.

6. Dddexr Kommrona.

7. Mosens aroma Pesepdopaa. [Tocrynars! bopa. AToMm Bojopo/a.

8. ['uroresa jie bpoiiss. DKCnepuMeHTAILHOE HOITBEPAKICHHE BOJTHOBBIX CBOHCTB  MUKPOYACTHIL.

9. CooTHOMICHUE HEOIIPE/1eIeHHOCTEH.

10. Bostnosas GpyHKIHSI, €€ CBOHCTBA M CTATUCTHYCCKUN CMBICIT.

11. Hecranunonaproe ypasuenue Illpejmnrepa.

12. Cranmonapuoe ypasuenue Ilpeunrepa.

13. YacTuna B HOTCHIHAILHON sAMe.

14. ITpoxosK/ieHHie JaCTHIIb] Yepe3 MOTEeHIHAIbHBIN Oapbep.

15. KBanToBBIH rapMOHHYECKHH OCLIHILIATOP.

16. Vpasuenne Illpesmnrepa Juisi 3/IeKTpoHa B arome Bojopojna. Imasnoe, opbuTanbHOEe H
MarHUTHOE KBAaHTOBBIE YUCJIA.

17. KpagroBaHme SHEpruM 2JIEKTpoHA B aTome Bojpopoja. Crekrp aroma BOIOPOA. I Ipasuio
orbopa.

18. OpOuTAILHBIA MOMCHT HMITYJILCA M MATHUTHBIH MOMEHT 3JICKTPOHA.

19. CoOcTBEHHBIH MOMEHT UMITYJIbca dJ1eKTpoHa (cruH). CIIMHOBBIA MarHHTHBI MOMEHT
ynexrpona. CIMHOBOE H MarHUTHOE ClIMHOBOE KBanToBbIe uncina. Onerr Hrtepna u ['epnaxa.

20. Ipuniun 3anpera [aymn. [eprosmueckas cucrema sementos Menjieneena.

21. IlornoueHune, CIOHTAaHHOE ¥ HHIYIIMPOBAHHOC M3/IyUCHHE.

22. Jlazepsl. [Tpuniun JeHcTBUS J1a3epoB.

23. Knaccuueckas Teopus terioemkoctd. 3akon Jrononra u [ltu.

24, KpanToBas Teopus TEIUIOEMKOCTH DiHIITEHHA.

25. Teopus reroemkocth Jlebast. PoHOHBL.

26.5030mb! 1 pepmuonsl. [ToHsITHE 0 KBAHTOBBIX cTatucTuKax Bose-DiiHinTeiina u Ddepmu-/lupaka.

27. DHepreTMYeCKHe 30HbI B KpUCTAIIIAX.,

28. Knaccudukarist TBEPABIX TeJl Ha METAILIBL, OTYNPOBOAHUKHI M JIJIEKTPHKH.

29. CobGerBeHHas U pUMeCHas IIPOBOIUMOCTH [OJTYTTPOBOIHHKOB.

30. DeKTpONpOBOJHOCTE TBepAbIX Tei. TemmeparypHast 3aBHCHMOCTH 3JICKTPONPOBOAHOCTH

METAJLIOB U [OJIYTIPOBOIHUKOB. Y poBeHb DepMmH.

. P-n nepexojt. IoitynipoBOIHHKOBBIC JTHO/IBIL.

. 3apsi/1, Macca M pasmep aroMHoro suipa. Mojienm siiep. Sliepubie Cuilbl.

. HedekT Macchl ¥ DHEPIHs CBA3M s/1pa. Y IeibHas JHePrus CBA3H U €C 3aBUCHMOCTD OT MacCoBOTO

O I S

=

L el LI
L D —
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YHCITd.

34, 3aKOHBI Pa/IMOAKTHBHOIO paciaza. Ajb(a-. 6era- u raMMa-u3ayyeHue.

35. SljepHble peakiuy ¥ 3aKOHBI coxpanenus. Jlenenue Tsokesnix siep. Liennas peakuus JiecHus.
36. Peaxnust cuHTE3a aTOMHBIX sijiep. [IpodieMa ynpaBiaseMbIX TEPMOSICPHBIX PEAKIHIL.

37. Knnaccudukanus 2J1eMEHTaApHBIX YaCTHIL.

38. Uersipe THNA (PyHIaMEHTAILHBIX B3aUMOJIEHCTBUI: CHIIBHOE, ICKTPOMATrHUTHOC, ciaboe M

rpaBHTAIlHOH HOE.

CAMOCTOSTEJBLHASI PABOTA CTY/IEHTOB
[Ipumepibie TeMbl pedepaTuBHLIX padoT

1. ®usuka — Hayka o3Hanus Mupa.

2. llpocrpanctBo u Bpems B (u3HKe.

3. YerpoifeTBo M NPHHIAIL JeicTBHA cueTyunKa [ eiirepa.

4. BrmpsmiICHHE Ha KOHTAKTE META/UI-TIOTYTIPOBO/IHUK.

5. MojenpoBanye Ipolecca pacnpocTpaHeHus YAApHOH BOJIHBI IPH B3pHIBAX B Pa3IMHHbLIX

cpenax.

6. Kuneruka m TepMoHHAMUKA OMOJOTHYECKHX ITPOLIECCOB.

7. Tlopsisok 1 Gecriopsiiok B MUpE OOJIBIINX MOJIEKYI.

8. Ksanropas Teopus ternoeMkocTr: popmynsl Ditninreiina, Jlebas u Tapacosa..

9. Illaposas monuus 1 € npupo/a.

10. MaruutHoe 1osie 3eMJIH.

11. Dddexr 3eemana.

12. [ToiynpoBOIHHKOBBIE TPHOJIbI.

13. DnexrpuuectBo B armocdepe.

14. Jlazepno-uHyIIHPOBAHHBIC THIPOIMHAMUYCCKHUC BOIHEI.

15. Xapaktepucruueckue (YHKUMM ¥ (QyHJaMeHTAIbHBIC — YPABHCHHA TCPMOJHHAMUKH UL
3aKPBITBIX CHCTEM.

16. Ilpumenenue ybTpa3Byka B MHTPOCKOIIHH.

17. 3aBUCUMOCTL KOHCTAHT PABHOBECHS OT TEMIIEpaTyPBhL.

18. MonekyJisipHble CIIEKTPHI.

19. TepModIeKTPUYCCKHE SABJICHHSI.

20. Dpdexr Mécdayopa.

CIIHCOK MOKeT ObITh 3HAUMTENLHO pacmmped. Temy pedepara CTYACHTBL COMIACYIOT C
npero/laBaTeseM.

7. VUEBHO-METOJUYECKOE U UHO®OPMAIIMOHHOE
OBECIIEYEHUE JUCHUITJIMHbI

a) OcHOBHas JuTEeparypa
I. Tpopumosa T.M. ®usuka : ydeOHHK JUIs BBICIIETO IPO(QECCHOHAILHOTO obOpazoBanus 110
rexnuyecknym Hanpasiaenusm / T. W. Tpogumosa .— Mocksa : Axkagemus, 2012 .— 316 c. : un,
12611, — (Bsiciee npodeccnonansioe obpasosanue) (bakanaspuar) — llpeam. ykas.: c. 302-310
— ISBN 978-5-7695-7967-7.
2. Ilpoxomesa H.C. CGopuuk 3amau mno ¢usuke/H.C. Ilpokomesa; Bragumupekuii
rocyaapersennbiii yuusepeurer (Bal'y) — Wsa. 2-e, ucnp. u non.— Buagumup : BratuMupckui
rocysaperBennsii yuusepentet (Bal'y), 2010 .-65 ¢. bubamorp.: ¢. 64. ISBN 978-5-9984-0043-8.
3. Kapenosa C.B. ®dusuka TBEPAOrO Te/Ia | METOAMYECKHE YKa3aHUs K J1aA00paTOpHLIM paboTam 110
disuke / C. B. XKapenosa, H.C. ITpoxomesa, E.JI. Illamanckas; Biajuvupernii rocy1apCTBEHHBIH
yuusepenret (Bal'Y). 2010 .— 39 ¢. : nr., Tabn.— bubmmorp.: ¢. 38.
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4. du3nka : MCTOAMYUECKHE YKA3aHUsl JUIS [TOrOTOBKH CTYJIEHTOB K TecTHposanuio / A. @. [anknn
[n ap.]; Braammupekuii rocyiapcTBEHHBIR yHHBEPCHTET MMeHM Auiekcanjpa I'purophesnya u
Hukonass I'puropsesuua Cromerosbix (Bal'V), Kadenpa obmeii n npukiaanoit ¢usmkm .—
Bramumup : BrajuMupekuii rocy1apcTBEH B YHUBEPCHTET UMEHH AJiekcansipa [ puropbenya u
Huxkomas I'puropsesuua Croserosix (Bial'Y), 2013 .— 243 c.: wi. bubimorp.: ¢. 242,
6) JlononuuTenpHas jureparypa (1o Bbioopy U peKOMEH/Ialusam JeKTopa)
I. Kype ¢usuxn: YueGuoe mocobue st Bysos / AA. Jletnad, b. M. SIBopckuid. — 6-¢ M3,
crepeotyir. — M. : Akanemus, 2007. — 719c¢. : Tadu., ni. — (Beicuiee oOpasosanue). — Hpeim. ykas.:
¢. 693-713. — ISBN 978-5-7695-3801-8.
2. Uposos. U. E. 3anauu o obuieii Gpusuke : YueOuoe nocodue juis By308 / H. E. Upojos. — 7-¢
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B) UHTEPHET-PECYPCHI

1) Kypuan ¢pusznueckoi XuMHH. DIEKTPOHHAS BepCus http://www.maik.ru/ru/journal/fizkhim/.
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Wcnosnp3oBanne pasHOOOPasHBIX Yy4eOHbIX MATEpPHAIOB TMOJYYEHHBIX U3 CaiiTOB HHTEPHCTA
nocpeacTBoM rporpamymel WinDjVie u Apyrux nporpamm.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCHUTIIMHDBI

1. Jlekumonnas 1ortounas ayuuropusi «B», obopyunoBanmHas —ayjiu-, BH/ICO-,
MYJILTUME/IMHHBIMYM CPEJICTBAMM.

2. My3eil JNEKIMOHHBIX JeMOHCTparmii aya. «B», ¢ nabopom JAEeMOHCTPAIMOHHBIX
npuOOPOB.

3. Habop ciaiijioB 1 BUACOPHILMOB.

4. ®uznueckuii  NPakTUKYyM ¢  HabOpOM  YCTAHOBOK M BCIIOMOraTejhbHOro
obopy,toBarusi: ay1.430-3, 431-3.

5. Ayauropus juisi  J1a0OpaTOPHBIX  3AHATHIL,  OCHAICHHAs — COBPCMCHHBIMU
MEPCOHANBLHBIMU  KOMITBIOTEpaMH, O0be/IMHCHHBIMM B JIOKAILHYIO BBHIMHCIHTC/IBHYIO
ceTb M YKOMIUIEKTOBAHHBIMH — HEOOXOJMMBIM ~ CHCTCMHBIM M TIPUKJIAIHBIM
rporpaMmMHubIM oOecrieueHnemM— ay.421-3.
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ITporpamma onobpeHa Ha 3acenanuu kadeapst «O01Iast ¥ MPUKIATHAS dusnka»

npotoxkon NeS or L4 LF 2014T.

3ase youni Kadeapon Jlopoxkos B.B.

PaGouasi mporpaMma paccMoTpeHa u o100peHa Ha 3ace/laHuu y4eOHO-MEeTOANYECKOM
KOMHUCCHU HarpaBieHus « XUMUS.
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JIncr nepeyTBep:kaeHus
pabo4eli nporpaMMbl AHCHHNTHHBI

PaGoyas nporpamma onobpena na 078 — AL1yY y4eOHBIH roj

ITpotokon 3acenanus kabeaps No 4 ot J4 L4F. 204 rona

3aBenyrommii kadenpoi
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