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1. HEJIH OCBOEHUWS JTUCITHITIHHBI
Lleapto ocsoenna mucummimne «@usukay ssnszerca obecnevenne Gymymero crneuuanmcra

HayuHoll  (usnveckoit Gasoil, wa Kkoropolf B Buicwed Texuuueckolf wkone crpouTes

oblennmenepHas U cneuuansHas  nofrotoska.  [locnemosarensioe  u3yuenme  usniu

BEIPA0ATHIBAET CrIeUHPUUECKHIT METO/I MBIITEHHS, GHIMICCKYIO HHTYHIMIO, KOTODRIE OKAIBIBAIOTCH

BECBMi [7I0/IOTBOPHBIMK W B pyruX Haykax. CreiuwanucThl, MONYyHYMBIIME LIMPOKOE (HIMKO-

MatemMarnueckoe  00pasoBaHMe, MOTYT  CAMOCTOATENBHO  OCBAMBATL HOBLIC  TEXHHYECKHE

HANPARNCHHS, YCNEHO paboTaTh B HUX, JIErKO MepPeXo/iTh OT PelIeHHs OMHHX 3a/1a4 K JPYTHM,

HCKATH HECTAHMAPTHBIE M HETPAIMLMOHHBIE NYTH, 4TO 0COOEHHO BAMHO I npodeccHoOHANbHO

MODHIIBHOCTH CTELHAIHCTOB B YCIOBHAX YCKOPEHHOTO PA3BHTHA TEXHHKI.

Janaun:

® TeOpeTHYCCKad NOAroToBKAa B 00jacTH  QM3MKH, nolposomas OyaylmiHM  MEGKeHepam
OPHEHTHPOBATLCH B NOTOKE HAayuHoH M rexHudeckod uubopmaumy u obecreunBalomas uM
BOSMOKHOCTD HCIHONB30OBAHHA HOBLIX (HINYECKMX NPHHLMNOB B Tex 061acTax, B KOTOPLIX OHN
CHELHATH3HPYIOTCS;

* (OopMEpOBaHME HAYYHOTO MBIIVICHHS, B YaCTHOCTH TPABHIBHOIO IIOHMMAHHMS IPAHHIL
MPHMEHHMOCTH  Pa3siHYHbIX (HINIECKHX NOHSATHIH, 3aKOHOB, TEOpPHil M YMEHHA OLCHHBATEH
CTENCHb [OCTOBEPHOCTH Pe3y/LTATOB, [OJIYYEHHBIX € IHOMOUIBI SKCIEPHMEHTAIBHLIX MM
MATEMaTHYCCKHX METO/I0B HCCTICI0BAHMA;

*  BHIPabOTKA NPHEMOB M HABLIKOB PEIICHMH KOHKPETHBIX 3a7a4 W3 pasHbiX ofiacteil duamky,
MOMOTAIOUIMX CTYICHTAM B JalbHeRlIeM peluaTs MHKeHEPHBIE 3a/1a4H.

® O3HAKOMIICHHE CTYJICHTOB C© COBpeMeHHOH Hay4HoH annaparypoil w BeipaloTkKa y HHX
HA4QIBHBIX HABRIKOE [POBEJCHHA JKCHEPUMEHTAIBHBIX HAYYHBIX HMCCICAOBAHHH Pa3NHUHBIX
(pHINHCCKNX HBACHNH 1 OLEHKH NOrpelHoCTel HaMepeHuii,

2. MECTO JIMCUUILIMHBI B CTPYKTYPE ONOII
Jucunnnuna «Dusukay oTHOCHTCA K of3aTeNbHEIM JMCHHIIHEAM Giioka Bl JuctmHHb
{Moaynu) yaebHOro niada.

3. INTAHHPYEMBIE PE3VJIBTATHI OBYYEHHMSI 110 JJUCIHMILIMHE
[lnanupyemele pesynpTaThl 00yYeHHS 1O AMCLMIUIMHE, COOTHECEHHBLIE ¢ TUTAHHPYEMBIMH
pesynpratami ocsoerus OIOIT (komneTennmamm u HHARKATOPAMY JOCTHIKEHHA KOMIETEHILHI )

DopMEpyesble [anrmpyes e peaynsTare ofyucHing N0 QRCHUMIIMHE, B COOTBETCTRIN ¢ Haumesionanie ouenonnorn
KOMIEETEHIIN WHARKATOPOM A0CTHAEHHA KOMIETEHLHN cpeACTHa
(KO, CoaEpRaMNe FIAMKATOP JOCTWRTHHA KOMIETEHLHM PeaynbTaThe 06YHeHHs 1o ANCIHTUTHHE
| KOMIETEHLIN) (WOJL, COMEPHIHIE HHANKITOpPA)
OfME-1. Coocofen QK11 FnaeT MeToas anaimae InaeT: Orudr mo
NAHMEHATE TEXHOAOTHHSCKHEX TPOUECTOR 1 *  OCHOBHIE JAROHLL H MOHATHA naBopatophsm palioram,
CCTECTREHHOHAYYHEIE M ofopyaoRAHE Kak obLekTon TR EH
DOLEHHHEHEPH B BETOMATHIALHH W VIIPUBIEHUA *  HHCTPYMCHTRILHAIE CpedcTBa Kanrpoibipie Bonpockl &
THAHHA, METOLI OCHOBHLIC CXEMEI ARTOMATHIALH i3k, nafoparopHuiM paforan.
MATEMATHICCKOrD THIIOBEIY TEXHONGTHICCKHN Vueer:
AHAIHIA W DELEKTOR OTPRCAN CTPYKTYPE H *  npuMCHATE PuIsYeckHe 3akon | KOHTPONBHLIC Bonpock K
MOJICAHDOBRH KA B L AT ABTOMUTHIHPOBAHHLIY ANA PEUEHHA NPUKTHHECKHX PCHTHHC-KOHTPOMD H
MpeeccHoIETLROR CHLTEM YITPABEHNA. HAN TPOMERYTOMHOR
AEATEARHOCTH OIK-1.2 ¥meer coctanngre *  (POBOAHTE IKCTEPHMENTRE 11D ATTCCTALIMM,
CTPYRTYPHBIC CXEMEI NPOMIBOACTE, SEMEHIHIM METOIHKLM ©
HX MATEMATHUYSCKHE MOJISTH KAK {VEFHEUTHD‘H W AHATHIOM KX
OOLEKTOB YIPABCHHS, ONPEIIaTh PEIYALTATOB,
KPHTEPHI KauecTa Brnageer:
(byHKUMOHHPOBAHNA W UCTH *  CNOCOBHOCTLIO HOTIOILIORETR
el CORPEMEHEIE
ONK-1.3. Brageer nunsikami HHOPMALIMOHHBIE TEXHOAOIHH,
BLIGOPA M NPOCKTHPOBAHIA TEXHMKY, NPHKILINLIE
PYHKUHOHBIBHEIX cXeM NPOrPEMMHEIE CPEICTRA NPH




ABTOMATHIALEH TEXHOIOUHHECKHY PELICHNE 3A0EY

NPOLECEOH. npofeccoratboR
NEATENLHOCTH,

*  OCHOBHEIMH [PHEMAMK
abpaloTki W NPEACTARIEHHA
IKCOCPHMEHTANRHBIX JAHHBIX.

4. ObPBEM H CTPYKTYPA JUCHHIIJIAHLI
TpynoemMrocTs AMCLUMILIHHE! COCTARIACT 4 3a4eTHRIX enpuHnE, 144 yaca.
TemaTuueckuii man
opma 00y4HeHHA — 0MHAH

FEonracrian patora obyvmommiycs DopMLL TEKYILETD
E C NEAAMOrHYECKHM plﬁ‘L‘l‘THHH‘UM § EOHTPOMH
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I | Kuasrrosas npupoaa wsayuerms 2 [ 14 4 - 12 = 15
2 DnemenTsl KpaToBOH Mexaumm u | 2 [ 5-12 | 8 - B - 15 | peitrunr-kontpons
| aTomHoi gusxks Mol =
3 DneMeHTE IHINKN TBEPIOID Tena 2 |13-16| 4 - 12 - 15 | pelTHHr-KOHTPOIL
Na2
4 DnemenTl TR Aopa w | 2 [17-18] 2 - 4 = 9 PelTHHT-KOHTPOIL
VIEMEHTAPHEIX HACTHL Na3
Beero 1a 2 cemectp: - - 18 - 36 - 54 aMer (36 1)
Hasnune » ancumnnnse KITVKP - - - - - - -
Hrore no pneusninne - = 18 - 36 - 54 Ixzamed (36 1)

Copepkanne JeKUHONHBIX 3AHATHI 10 THCIHILTHHE

Pasaen 1. KsantoBas npupona nsayuenus

Tema 1. Tennoroe ninyuenue,

Conepranme Temul: PapHosecHoe uanydenne. AGcomoTho dYepHoe Telo. 3akon Kupxroda,
Jakon Credana-bonsumana. 3akon Buma. Pacnpencnense suepruu B CIIEKTpPE M3JIYYCHHA
abcosoTHo yepHoro tesa, Popmyna Panes - [ixunca. «Ynsrpadmoneropas karacrpodar. Mumoresa
[Tranka 0 KBAHTOBOM XapakTepe Hanyuenns, Gopmyna [Tnanka,

Tema 2. KsantoBas npupoja ceera.

Cozepxanne Tempr Brewnuit gortoaddexr. Ocnosupie saxons dotospdexta. DoToms.
Duepris, umiynne, macca gortona. Ypassenne Ditnirreiina jua dorosdpexra. Onerrs Jlebepena,
Hasnenne cpera. Dpdext Komnrona.

Pazjen 2. Daemenmii kBaHTOBOI MeXaHHKH 1 aToMuoii Grnwa

Tema 1. Crpoenne aroma, Teopua Bopa.

Conepxanue tembl: Oneit Pesepdopna no paccesHuio o — 9acTHI BELIECTBOM, Anepuas
Mojaenn atoma Pesepdopaa. Jluneituareii cnextp atoma pomopona. Teopus BOAOpoonoobHOTO
atoma bopa. Onwir @panka u epua.

Tema 2. SnemenTsl KBAHTOBOH MEXAHHKH.

Coaepmxanue temil: ['unoresa ne bpoiing. DrcnepuMeHTANLHOE MOATBEPAACHHE BONHOBLIX
CBOACTB  MHKpOHacTHi. [pamuubl NpUMeHMMOCTH KIaccHYeckoi Mexanuxn. COOTHOMICHHE
Heonmpenencunocred ['eitsenGepra. Bonnosas dyuxkums u ee cratmernueckuii oMsicn. OBmee
ypapnenue Illpemunrepa. Vpasnenne Illpeaunrepa ans crauuoHapHeIX coctosnuil, Pemenne
ypasuerus Hlpeannrepa ans sacTuusl B «noTeHuMansHoil sMes. TTPOXONKICHHE YACTHIL CKBOIL
norenimaniiei Oapeep. Tynuensuuit sdipexr. JTnueiinptii rapMonnyeckuii ocluIsTOp.

Tema 3. CoBpeMeHHEIE NPECTABICHNA O CTPOEHHH ATOMOB.




Cosepaanue Tembr: Ypasnenne [llpesunrepa mns sogopononoaofuore aroma. [ nashoe,
opOutanbHoe W MarmuTHoe Keautosble unena. Crektp atoma sogopoma. Ilpasuino orGopa.
OpOuranbubii MOMEHT HMITYIIbea anekTpona. OpOuTanbHbll MArHHTHEI MOMEHT anexTpona. Onerr
Hrepua w Fepnaxa. Coun anexrpona. CrimHoBoe kpantoBoe uncino, CoGCTBeHHBNT MardHTHBII
MOMEHT ajiekTpora. Maruuthoe cnuHopoe kpautonoe uwneno. [Ipunuwnn [laynm. Pacnpenencuue
JIEKTPOHOB B aToMe 110 coctoauuaM. [lepuoanyeckan cuerema aneMentos Menneneesa,

Tema 4. Ocuorel du3HKy Nasepos.

Conepmanne Tembr: [loriomenne, crnoHTanuoe W HHAYUMPOBAHHOE HITY4EHHE CBETA.
Koaduunentsr Ditnrreiina. Onruyeckne KBAHTOBLIE FeHEPATOPEI,

Pasaen 3. Jaementel puinkn eepiaoro teaa

Tema |, Teopus TennoeMKoCTH H Y1eKTPONPOBOIHOCTH TBEPILIX TeJl.

Conepranne Tembl: [Tpunumn TosmecTBeHHOCTH YacTul, Bosorr 1 depmuonst. Tlonstie o
KEANTOBLIX  cTatMCTHKax  bose-Ditmwreiina  w  Mepmu-Jlnpaka. Knaccuueckas  Teopus
renioemkoctd. 3akon Jonoura un [Tta. Keantoras teopus tennoemkoctn Difumrreiina. Krantonas
Teopus Tennoemkoctd [leban, @ononkl. Pacnpenenenue s1eKTpoHOB POBOAMMOCTH B METAMIE MO
IHEPrHaM. DNCKTPOHHBIA ras. Dueprus Gepmu. Yposens Pepmu. CBepXIPOBOIHMOCTE.

Tema 2. 3oHHas TeOpPHA TBEPBIX TelL.

Conepranne Tembl: JHEPreTHUYSCKHE 30HBI B KpHCTALIAX. MeTauibl, NONYIPOBOIHHKH H
muonexrpuky.  CobcrBeHHAas NPOBOJMMOCTB  MOJNYHIPOBOJAHHKOB. [IpHMECHA# IPOBOANMOCTE
HONYNPOROAHKUKOB. KOHTaKT ABYX MOAYNPOBOJAHMKOB Pa3iMuHBIX THIOB (p-n — mepexon).
Hosynposoanukossie auoasr. JlelficTere creTa Ha NOAYITPOBOTHIKY,

Pazaen 4. DiemenTel pUINKH 5D H AIEMENTAPHBIX YACTHIL

Tema 1 AtoMHOE #/1p0. DeMEHTAPHEIE YaCTHLIEL

Conepwanue tempr: Coctas sapa: NPOTOHEI W HefiTponsl. OCHOBHBIE XapaKTEPHCTHKM
HyKa0H0B 1 anep. Miotonen. Mojeaw suep. Tonsue o saepueix cunax. Jedext mace # aHeprus
CBA3H B osape. CpeiHss OSHEPrus HYK/IOHOB M €€ 3aBHCHMOCTE OT MAcCoBOTO  YMCJIA.
HeycToliuuBoCTh TKEBIX A1ep 110 OTHOMEHHIO K HEKOTOPHIM THIam pacnaga. Kiaccuduxaims
AICMEHTAPHEIX 4acTHU. BianmonpespatieHus sneMenTapubix yactuil. Pagnoaktusnocets. Snepruie
peaKIHH.

Copepixanne 1abopaTopHbIX 3aHATHI 10 AHCHHITHEE

Pazpen 1. Ksanropas npupoaa winyuenns

Tema 1. Tennosoe uiiyuenue.

Conepanne nabopatopHex 3aaTwii: naboparopHas paGora 1 «OnpejencHne N0CTOARHOMN
Crepana - bonsiManan,

Tema 2. Ksanurosas npuposa ceera.

Conepranne 1ab0paTopHeiX 3aHsTHil: naGopatopuas pabora 2 «Msyuenme premmero
(oroaderra u Bakyymusix hoTo3TeMeHTOBY; NabopaTopHas pabora 3 «Ddpext Komnronay.

Paspen 2. Duemeninl KBaHToBoii Mexatukn 1 atoMuoii gursyn

Tema 1, Crpoenne aroma. Teopua Bopa.

Conepianne nabopaTopHeix sansTuii: naboparopras pabota 4 «Onpeeenue PEIOHAHCHOTO
NoTeHUKANA BO3DYKeHuA atoMa MetojoMm @panka — leprian; naboparopuas pabora 5 «Cnextp
HATYHEHUS ATOMAPHOTO BOAOPOIay.

Pasgea 3. Daementsr pusukn Teepaoro rena

Tema 2. 3onuas Teopus TBEpILIX TEL

Conepxanne nabopatopubix saustiii: naGopatophas pafora 6 «M3yqenne TemneparypHoii
SABHCHMOCTH CONPOTHB/ICHHA NOIYNPOBOJAHMKOBY; nabopatopHas pafora 7 «Msyuenme BonnT-
AMUICPHBIX  XAPAKTEPHCTHK  TEPMOMYBCTBHTENBHBIX CONPOTHBIeHNH»; nabopatopras pabora 8§
«H3yuenne BONBTAMIIEDHBIX XAPAKTEPHCTHK (poroconporusnennsy»; nabGoparophas pafora 9
«Mayuenne cBOHCTS 21eKTPOHHO-IBIPOYHOTO NEPEXoaay.

Pazgen 4. Jementhl GUINKK AP M HTEMEHTAPHBIX HACTHIL

Tema 1 Atomuoe sapo. DieMenTapHEIC YACTHIEL



Comepaanue 1abopaTopHLIX 3aHATHI: naGopatopuas paGora 10 «Msyuenne cyerunka Iefirepa
— Mronnepan.

5. OUEHOYHBIE CPEJACTBA JJISl TEKYILHETO KOHTPOJIS YCIIEBAEMOCTH,
NMPOMEKYTOYHOH ATTECTALIMH [10 UTOTAM OCBOEHHSI JAUHCHHILIIHHEBI
M YYEBHO-METO/JIMYECKOE OBECIIEYHEHHE CAMOCTOSTEJILHON PABOTbI
CTYJEHTOB

5.1 Tekymmii KOUTpoJIb yeneBaemoctn
[Ipumepuiit nepeyens Bonpocos K peitrunr-kontpomo Nel

1) Temneparypa abcomorio yepnoro tena T = 6000 K. Ecaun reMnepatypy Tea yMEHBIINTE B
2 pasa, TO IHEPreTHYECKA CBETHMOCTE abCOMIHOTHO YEPHOTO Ted
I) ymenpiunTes 8 4 pasa; 2) ysenwuures B 16 pas; 3) ysenuunrtes B 2 pasa; 4) ymesbimntes 5 16 pas,

2) Eenu juinia BoAHBI, COOTBETCTBYIONIAA MAKCHMYMY M3JTyUeHHS YMEHBIUIHIACE B 4 pasa, To
Temneparypa abcoMOTHO YepHOTo Tefa
|) ysennunnacs B 2 pasa; 2) ymesbiuniace 8 4 pasa; 3) ysenmuunach s 4 pasa; 4) yMeHbLIHIACE B 2
pasa.

3) Ecii 3a4epHEHHYIO IUTACTHHKY, HA KOTOPYIO MaJaeT CBeT, 3aMeHNTh Ha JCPKAILHYIO TOH #e
[101A/1H, TO CEETOBOE JdaBjieHHe
I) ocTaneres HensMeHHbIM; 2) yMeHBIIHTCA B 2 pasa; 3) veenuuntes 8 2 pasa.

4) DAeKTPOH B aTOMe NepexoAdT W3 BO3OYVKIEHHOIO COCTOSHHA C aHeprueit £) B oCHOBHOE
coctostue ¢ anepruet Eg. Ipu stom uenycekaeres goron. Macca senyuiensoro otona papna

E -E, E, -E E-E, E - E, E +E,

|4

2 3

D ¢ 32 ¢  3) he ; 4 he ; 55 ¢ |

5) Hacrora najaouero Ha QoTosNeMeHT H3AYYeHMA yMeHBIaeTcs Bisoe. Bo ckolbko pas
HYWHO MIMEHHTE 32/ICPKHBAIOLICE HANPKEHKE, ecid paboToll BBIXOJlA 3NIEKTPOHA M3 MarepHana
(hoTozneMenTa MOKHO npeHebpeys?

I) yBennunth B 2 pasa; 2) yMEHBIIHTE B 2 pasa; 3) YBEIHUHTD B V2 pas; 4) yMEHBIINTE B V2 pas;
S)ocrasuTh O€3 HIMEHEHHIT,

6) Ilpu saMeHe 0JHOTO MeTAIA JAPYIHM [UIHHA BOJHEL COOTBETCTBYIOLIAA KPacHOH rpaxuie
(porondpdexra, ymensumaercs. Pabora sbiXoma ans BTOpOro Metamia 1o CpaBHEHHIO ¢ paboToi
BRIXO/IA JUIA NEPBOTO
I} ysennuunace; 2) yMEHBIINIACK, 3) He H3MEHHIACE.

7) Onsrrer CTofieToBa 0 HeCIe0BaHNIO B3AHMOICHCTREHS H3YYCHHA ¢ METAIUIAMH:
|} NO3BONMIM ONPENENuTE pasMeps! sApa; 2) MOATBEpIMIH KBAHTORYIO TIPHPOJY H3nydenus; 3)
FOATBCPAHIH HATHYHE BOIHOBRIN CBOMCTE Y 3/IEKTPOHOB, 4) MOITBEPIHIIH THIIOTE3Y O JHCKPETHOM
CHEKTPE IHEPIHH IIEKTPOHOB B aTOMAX.

8) B sdpexre Komnrona doron
1) BhIOHBaCT 2eKTpPOH c [IOBEPXHOCTH BELICCTBa: 2) nepegaer 2IeKTPOHY YacTh IHEPrHH 1IPH
YIPYIOM CTOKHOBEHHH; 3) NIepejiaeT IEeKTPOHY HacTh YHEPIUH [IPH HEYTIPYTOM CTOIKHOBEHHH,

9) Onprret @panka u leplia 10 HCCHEAOBAHHIO 3NEKTPHYECKOrO paspsjia B [apax pryTH:
|) mossonunn onpenenuts pasmepnt saapa; 2) NOATBEPAHIH KBAHTOBYIO NPHPOLY H3My4eHUs, 3)
NOATBEPARIH HATHIHE BOJIHOBRIX CBOHCTB Yy JNEKTPOHOR; 4) NOATBEPIMIM THIIOTE3Y O IMCKPETHOM
CNEKTPE JHEPIHH MEKTPOHOB B aTOMAX.

10) Hapucyitte craumoHapunie opGHTEI aToma BOAOPOJA corfacHo Momenn bopa. Yenosno
H300pasHTe NepPexo/Ibl IEKTPOHE ¢ OIHON CTauMOHapHOH OpOHTH! Ha APYTYKY, COMPOBOMKIAKIIHECH
A3IYHEHHEM KBAHTA OHeprid. B yaeTpadgmonerosoii ofnacti criekTpa amH nepexomsl JaioT CEPHIO
Jlaiiana, B puauMoli — cepuio Bannmepa, B nH(ppakpacHoi — cepuro [lamena Kakoit nepexon
COOTBETCTBYET HAMDOMIBIICH HACTOTE KBAHTA B BHIAMMOIL 00MacTH criekTpa?



IIpumepnbiii nepedens Bonpocos K peliTunr-KouTposo Ne2
1) Craunonapusiv ypastennem Lpeannrepa s 91eKTpoHa B BOJOPOI0N0100HOM aTOME
ABJIACTCH YpABHEHHE

2 5 5.2
d 14’+2_mﬁ'14;=[| ‘C"zwaa-"—? E+——1 -{:E =0
}\:I dzx hz : 2} h 47[69 " .
2 2
mw - x
"l:"'ll..;.l+£-}£ E-—" ly=0 2 2m
% 7 Viy+— Ey=0
3) L 4) h :
2) Eemnt w — QyHKUMA MMeeT BHJ, YKA3AHHEI HA PHCYHKE, TO BEpPOSTHOCTH obHApYKHTE
L
— L XL —
EKTPOH HA y4acTke 6 2 paBHa

w 4

N
v,

[

0 ;1 _L L

3
I}%;E}%-;B}%;d}%.

3) B kaxom ciyyae sHepreTHyeckuii CriekTp aNeKTpoHa Cromuoi?

1) DIEKTPOH B NOTCHUMATBLHON SMe LHPHHOIT 107" M; 2) 3]IEKTPOH B aToMe; 3) 31eKTPOH B MOJIEKYy e
Bojlopoa; 4) ceoBOAHBIN INEKTPOH,

4) MakcumanbHoe 3HAYEHHE MPOEKIMH MOMEHTA MMITYJIbea 3MEKTPOHA, Haxojasmerocd B f-
COCTOAHHM, HA HANPABIICHHE BHEIIHETO MAIHUTHOTO 1OJIA PABHO
Wh.2)2kh:3)3h;4)4h,

3) CKOABKO PasiiiHHBIX COCTOAHMIT MOKET HMETh AJIEKTPOH C MABHBIM KBAHTOBLIM YHCIIOM 1
=47
1)15;2) 48; 3) 32; 4) 54,

6) Onpejiennts atoM, y KOTOPOro B OCHOBHOM coctosnmn 3anoneds K, L, M — cion n s N —
C/0E PacloIOKEHB! 7 MEKTPOHOB,

1) CL 2) Ge; 3) Br; 4) Ti.

7) Cpejta HA3bIBACTCA AKTHBHOM, eciiM oHa
1) NOAHOCTLIO MOMOLIACT NajAIoLlee HA Hee H3JIYHEeHHE, 2} NOAHOCTEID PACCEHBACT Nafalolee Ha
HES HAIYHCHHE, 3) YCHITHBALST NAJAlollee Ha Hee MaTydeHte.

8) Cucrema Hakauky Jlasepa nossoiser
1) cosnath MHBEPCHYIO HACENEHHOCTh B AKTHBHON cpefie; 2) BhI3BATEL BEIHYHKIACHHOE H3NMYUYCHHE
(hoTOHOB; 3) 0OECEUNTE BEICOKYIO KOFePEeHTHOCTE NAICPHOTD HITYUCHHA,

9) PacemOTpHM B4 KBAHTOBBIX COCTOSHHA, B KOTOPBIX HAXOJHTCH CHCTEMa 4TOMOB, C
JHepruaMu £y u £y, npudem £5>E), Cucrema GyIeT HAXOMHTHCA B COCTOSHHH C HHBEEpPCHOH
HACCICHHOCTBIO, eClIK YHCI0 atomMoB N ¢ sHeprueit E; Gyaer
1) paBHO Yncay atomos N; ¢ SHepruei £; 2) menbuie, yeM N; 3) Gonblue, yem No.

10) Npunmun Haynu cnpaseying
I) AnA BCeX TOWICCTEEHHBIX HACTHI KBAHTOBOMEXAHHYECKO CHCTEMBI; 2) JUIS CHCTEMEI
TOHACCTBEHHBIX DO30HOB; 3) JU1s CHCTEMBI TOWIECTBEHHBIX (PEPMHOHOB,



[pumepnsbiii nepevens Bonpocos K peifruur-KonTpomo N3
1) Jli1s HyK/10HOB BEPHBIME ABAAIOTCA CIEAYIOLIHE YTBEpPHEICHHA

1) nporon ofnanaer 3apsaom, pagueid € ; 2) ciMH HelTPOHA MEHBINE CHHHA MPOTOHA; 3) Macchl
HYKJIOHOB NMPaKTHYECKH OIHHAKOBEL.
2) Yem MeHbIIe SHEPrHA CBEIH A/Pa, TEM
I) Gonbute y vero aedext mace; 2) MeHbIIYIO paBOTY HYKHO COBEPIINTE, YTOOL! Pa3ie/IuTh 310 44po
Ha OTAe/IbHBIE HYKJIOHEL 3) Gonblue 9Hepruy BBRUICIHTCS NPH Pacnajge 3Toro sapa Ha OTACIbHbIE
HYKIOHBL, 4) MeHBWIE €ro OJHEPrMs [OKOA; 5) MEHble OJHEPIHH BRUICTHTCA B PEaKIHH
TEPMOANIEPHOTO CHHTE3d 3TOTO A1Pa ¢ APYTHMHE S/IpaMHu,
3) Ilpu a-pacnage
1) 3apajt sipa He H3IMEHHTCH, Macca AApa YMEHbIIACTCH Ha 4 a.e.M.; 2) 3apAjL A1pa YMEHBINAeTCs Ha
Ze, Macca Apa yMeHbwaeTcs Ha 4 a.em. 3) 3apsi Alpa yMeHbLIAaeTcs HA 2e, Macea sApa He
MenseTes; 4) 3apas f/1pa yMEHBIIAETCS Ha 4, Macca Apa YMEHbIIASTCS Ha 2 2.e.M,
4) Kaxast 10151 pajMoakTHBHEIX ATOMOB OCTaHETCA He pacnapiueiics HEPEs HHTEPBAT BPEMCHH,
PABHBLIA IBYM IepHOAaM Monypacnana?
1) 50%; 2) 67%; 3) 33%; 4) 75%; 5) 25%.
5) Ckoabko - M - pacnasoB JONKHO NPOM3OHTH, 4TOOLI HeCTAGHALHLIE H3OTON aMepHIHs
Am » Bt
9 MPeBPATHIICA B CTabMILHBLT H30TON BHeMyTa 835" 7
DN8andP:2)%9anldp:3)6auspP;,4)Taulp.
14 5 4 )
¢
6) Anpo asora 7 saxsarmno O -wactuny 2 M WenycTwio npotod. Sapo kakoro
temenTa o0pazoBaiocs”?
i7 17 16 16 17
1) 9 F:E] E'Q‘;E} 9 F;-‘-i} 30;5} ! N-
 Bo 3 10
7) Anpo Sepuaans 477, nornorus geiitpor | T | npespaumaercs B aapo Gopa 5 . Kakas
HacTHIlA NPH 3ToM BeIOpackiBaeTca?

Dp:2)ni3) @ 4) € ;5) uenyckaeres 7 -kpanT.
H —re +v, +v
8) Peakuun # He MOKeT WITH H3-3a HADYLISHHS 3aK0HA COXPAHCHHA
1) CnHHOBOro MOMeHTa MMNyNkea; 2) JIeTTOHROro 3apana; 3) EKTPHYECKOr0 3apsjia.

9. 3aKOHOM COXPAHEHMS INEKTPHUECKOTO 3aPAJA 3ANPeLIeHa PeaKLig

p# re +v, V. gntpre U, gtV > pte tn—p+u

v
)
10) M3 npuseseHHEIX cXeM B3aHMONpPeRpaeH il YacTHIL AHHATHASILTHE COOTBETCTBYET
[¥] - _ —_
DT Dty pAnte +V, 5K Saten .4)€ te Dy+y

5.2, lpomexy ToMnasn aTrecTauus 1o HTOraM 0CEOeHHA HMCUHITTHHEL — 9K3aMEH,
[Tpumepnniii nepeyens sonpocos

1) Tennosoe uinyuenue. ParHorecHoe ninyyenue. XapakTepHCTHKH TEIUIOBOTO HATYHEHHS.

2)  Abcomotho ueproe Teno. 3akon Kupxroda. 3akon Credana-Bonsumana u saxon Buma,

3) Pacnpenenenne sHepruu B cnekrpe abeomoTHO uepnoro rtena. @opmyna Pames-/xunca.
Yaerpaduonerosas karacrpoda,

4) Ksanrosas runoresa u thopmyna [1nanka

5) Buewmnuii horosnextpudeckuit adipext 1 ero 3akonnr, GOTOHLL,

6)  Odipexr Komnrona u ero reopus.

7)  Mogens atoma Pesepdopaa. TToctynars bopa. AToMm Bolopoa.

8) l'unoresa pne Bpoitns. DKcnepuMeHTAIBHOE MOATEEPHICHHE BOMHOBEIX  CBOMCTS
MHKPOYACTHLL.

9)  CooTHOUIEHHE HEONPEIeNeHHOCTEN,



10) Bonnosas dynknms, ee croiicTBa M CTATHCTHYECKHIT CMBICT,

11) HecraunonapHoe ypasrenue Llpeannrepa.

12) Craunonapuoe ypaesenne Ulpeaunrepa.

13) Yacruia 8 noTeHHaANLHON SMe.

14) TlpoxomkneHne yacTHUB! Yepes NOTEHIHANLHE Oapnep.

15) KBaHTOBBIH rapMOHHYECKHI OCLIMILIATOP.

16) Ypasrenne lllpeaunrepa anms snextpona B atrome sosopoga. I'nasHoe, opSuTansHoe
MArHMTHOE KBAHTORBIE YMCIIA.

I7) KsanToBanue HHepruu aeKTPOHa B aToMe Bojopoaa. Crektp atoma sojgopona. [lpasiio
orhopa.

[8) OpOHTANBHBIH H MArHUTHBIE MOMEHT 3JIeKTpPOHA.

19) Cobersennbili  mexanudeckuii  MOMEHT MMIy/Ibca onekTpoHa  (cnm).  CoMHOBbHI
MarHuTHeIE MOMEHT ailekTpoHa. CHHHOBOE M MAarHHTHOE CNHHOBOE KBAHTOBRIE 4HCIA, OIBIT
[lTepna u lNepaaxa.

20) Hpuauun sanpera [Maynu. Mepuoauyeckas cuctema snementor Menneneena.

21) Hornowenne, crnontannoe u MHAYUMpoBannoe wanyyenue. Koadumments Ditnmreiina.

22) Jlasepwr. lpuuumn geficteua nasepos.

23) Knaccuueckas reopus tensioemkoctn. 3axon Mionosra u [T,

24) Keantopas teopus tennoemMxoctd Diinireiina,

25) Teopus rennoemkocty [lebas. DoHoHEL.

26) bosonsl ¥ depmuonsl. [TossTHE 0 KBAHTOBHIX cTaTHCTHKAaX Bose-DiiHmreiina u Depmu-
Jupaxa,

27) DHepreTHYECKHE 30HEI B KPHCTAILTAX.

28) Pacnpenenenue aeKTPOHOB MO SHEPreTHUSCKHM 30HAM. Knacendmkanus teepasix ren Ha
META/LIBL, OJYIIPOBOJHHKH H AHIIEKTPHKH.

29) CobGeTBeHHan ¥ IpUMeECHas TPOBOUMOCTH [OJIVIPOBOIHHKOB.

30) Dnexrponposoasocts TBepABIX Ten TeMmepaTypHas 3aBHCHMOCTH EKTPONPOBOJHOCTH
METAJUIOB H NOIYTIPOBOHKKOB. Y posers Oepmu.

31) P-n nepexon. Tonynposoanukossie AHO/BL

32) XapakrepHCTHKH aTOMHOTO sapa. Mosenn atomuoro spa. Macca u SHEPIHA CBA3W Ajpa.

33) 3akousl paanoakTHBHOTO pacniana. Anb(a-, Geta- W raMma-nanydenme,

34) Slieprepie peakuuu M 3akoHe! coxpasenus, Peakums nenemus sijep. Llenmas peakius
JEIeHUA,

35) Peaxuna cunresa atomunix saep. [poGrema YNPAaBAAEMBIX TCPMOSIEPHEIX PEAKIHI,

36) Buawl BzaumoneiicTeuii u KNaCCH(PHKALMA 3EMEHTAPHBIX YACTHLL.

37) Metoas! perucTpaiii anemMenTapHsix yactril. Koemuueckue TIYYH.

38) Yactuusr u anrnyactiusl. Helitpano., Kpapky.

5.3, Camocroareasnas padora ofyuaomerocs

Camocrosrensnan paGota cTyAeHTOR 1Mo aucuunanHe «@U3HKa» BITIOYACT B cebs CIEnyIoUHe
BHJIBI 1EATE/ILHOCTH:

I) AyautopHas camocrosTenpHas paboTa CrTVAEHTAa M0 JMCUMIUIMHE BLIIOIHSETCHS Ha
NabopaTOPHBIX 3aHATHAX NPH BLINOIHEHHHA 38,134,

1) Bueaymuropnas camocrostensHas pafora BRIIONHSETCA CTYACHTOM npH yriayOGiaeHHOM
H3YHCHHA THCLHILIMHEL TI0 TeMe NPOHICHHON NeKIUHH, NpH noarotoske K nafopatopHeiM padoTam,
Ocxosnoit dopmoii camoctoaTebHOM paGoThl CTYICHTA ABISETCH H3YYEHHE KOHCMEKTa JIeKIHil,
PEKOMEHAOBAHHOM JINTEPATYDEL

Camocrosrensras paboTa 3aBepiuaeT 3a1aum Beex APYrHX BHIOB yueGHOro NPOLECCA H MOKET
OCYHICCTRIATECA HA JIEKUHAX. CeMMHapax, /abOpaTopHBIX 3aHATHAX, KoHCynbrauusx. Kak dopma
Oprannsauny  y4ebHOTO rpolecca camocToATeNbHAas pafoTa CTYIEHTOB MPEACTABISET coGOIi

HEJICHATPABICHHYIO CHCTEMATHHECKYIO JICATEIBHOCTE 110 NPHOOPETEHHIO 3HAHMH, OCYLIECTRIAEMYIO
BHE ayAHTOPHH.



KOHTpONbL BHITOAHEHHA CAMOCTORTENLHONH paboThl OCYLIECTBAAETCS B XOJIE BHUIOJHEHHS W
QUM TR J1abopaTopHBIX pafoT no JMCUMIUIMHE, NPH BHITOJHEHHM NPAKTHYECKHX 3ajaHui, Ha
IK3AMEHE,

Bonpocer qis camoctoaTeabHoi paboTel CTYIACHTOB

1) Kakoe usnyueHHe HA3LIBACTCA TEILIOBLIM, ¥ YeM OHO OTIMYAETCH OT JApYTHX (nepednciuTe
KAKHX ) BHAOB HANyUeHHAT

2) Jlalite onpenenenus OCHOBHBLIX XAPAKTEPHCTHK TEMIOBOrO M3nyuenus. Kakoe Tteno
HA3BIBACTCA ADCOMOTHO YepHbIM?

3)  Ciopmymupyiite 3akon Kupxroda.

4) Kakoif Bua MMeeT pacnpenencuue SHEPrHH B CleKTpe abcomoTHO uepHOro Tena?
Hapucyiite KpHBble pacnpejieNienns B 3aBHCHMOCTH OT [UTHHEI (MM 9aCTOTHI) BOJHBL JUIA ABYX
temneparyp (1:>T)).

5)  Copmyaupyiite sakonst Credpana — Bonpumana u ememenus Buna,

6) 3anummre dopmyny Panes - [ikunca u moscHute cyTh "yabTpadHoneToroil karacTpodn".

7). Banummre dopmyny [Mnanka u NoACHUTE CyTh 1o KBAHTOBOMH FHIOTEIRI,

8) Kakoe u3 Ten, HepHOC WIH HEMEpHOE, MMEET BHIE TEMIEPATYDY, CCIH HX APKOCTH
OJHHAKOBBI?

9) B uem cocrout arnenue, Hassisaemoe (horosdhexrom.

10) Chopmynupyitte  sakonst  dorosddexta. B uem  3TH  3aKOHE) NPOTHBOpEYAT
Pe/ICTABICHHAM KIacCHYeckoi uankn?

I'1) Kax kasecTsenno, cieys BOIHOBOI KAPTHHE H3IyHeHns, 00BACHHTE toroadpert?

12) O6bachute 3akousl hotosdderra, nexons us hopMynsl Ditnreiina,

13) Yro Taxoe xpachas rpasmia dorosdpexra, Uem onpesensercs HHMeIOBOE 3HaueHie
rpankunoit vactoTel? Yro Banser Ha nonoxkenue KpacHoii rpanuust Gorosddexra?

14) Hro Takoe oroaneMent 1 KAKOBA €ro BOJALTAMIICPHAS XapakTepHcTHKa?

15) loyemy Gbima oTBepruyTa Mosens atoma Tomncona?

16) B ulm nporusopeuns npennokennoii Pesephopaom mianeraproit mogean atoma?

I7) B wem cymmuocts Teopun atoma, npemnomennoii Bopom? Chopmymupyiite nocrynars
bopa. Kakossl nefoctatku reopun Bopa?

18) Cnextpel atoMoE. CriekTpanbHbie CepHu aToMa BOJIOpO/IA.

19) Kakue THIEI coyapenuii BO3SMOKHEL MEHLY JNEKTPOHAMM, YCKOPHEMBIMH WICKTPHUECKHM
nojieM, H atomaMu?

20) B uém saxmouaetes onprr panka u lepua, # Kakie 0CHOBHBIE BEIBOILI MOYKHO CIETATH Ha
OCHOBAHUH OnpITa?

21) Kaxue KBAHTOBbIE YHCIA ONMCHIBAIOT COCTONHHE MHKPOYACTHLIELY

22) Hem onpegensietes 3CKTPOHHOE COCTORHHIE HIOIUPOBAHHOTO aToMa?

23) OOpacHUTE npolece 06pazoBatns IMEPreTHIECKHX 30H B TBEPJOM Tee.

24) Ot "ero 3apMcaT MHPHHA paspelleHHOH 30HB H YHCI0 YpoBHEH B Heii?

25) KaxoBa 30HHa# CTPYKTYpa NPOBOJAHMKA, NOIYIIPOBOIHHKA H HionsTopa?

26) OBbacHuTe MexannsM cobeTBEHHOM H TPHMECHOH NPOBOMMOCTH HOAYIPOBOJHHKOB,

27) Kakos duingeckuii cMBICH TOHATHS YPOBHSA Depmn?

28) Hem oOBscHAETCA paiiuuMe TeMIEPaTYPHOH  3aBHCHMOCTH INMEKTPONPOBOAHOCTH Y
METANI0B 1 MOIYIPOBOIHHKOR?

29) ObpAcHUTE 3aBHCHMOCTB NONOKeHHA ypoBHs DepMi U KOHLEHTPAHK  CcRODOIHEIX
HOCHTENEH 3apaia B NOMYIPOBOIHIKAX OT TEMIEPATYPLI.

30) ObbscuuTe GUINYECKHE TIPOLECCHI, TIPOHCXO/IALIHE 1pH o0pa3oBaHKy p-n nepexoa.

31) Hapueyiite snepretuueckue 3086l B 061acTH p-n nepexofa M oDBACHHTE, B Y9EM COCTOMT
ACHCTRHE BHELIHETO JICKTPHUECKOrO M08 HA P-N NEPexojL.

32) Uro maseiBaetcs  panmoaktuBHocThio?  Kakue NpoLecehl  OTHOCHTCA K YHCIY
PaiHOAKTHBHBIX?

33) Ha 4em 0CHOBaH NPHHUMI PErHCTPALIHHE H HIMEPCHHA PATMOAKTHBHOTO Hinyuenua? Kakue
NPHOOPBI IPHMEHSKOTCA 18 3THX Lele?



34) OBbrcunTe yeTpoieTBO 1 NPUHIMI AeicTsua cuerynka [eiirepa.

35) Onuiure npoueccst, NPOHCXOALIIHE B FA30PaspaIHLIX CYETYHKAX,

36) Tlepeuncanre duanueckue npoLecchl, MPOUCXOAAIINE TIPH BIAHMOICHCTEINI P-manyuenus c
BELICCTBOM.

37) B ueM 3akmoqaioTes Npoleccsl YIPYroro paccesHus 31eKTPOHOB AApPaMH, IEKTPOHOR Ha
aneKTponax?

38) Hem oOycnorjiensl noTepH SHEPrHHM YACTHIBI NPH TPOXOMIEHHH 4eped NoroAaKIyo
cpeny?

39) Hro npoMcXoAHT NpH NPOXOWKICHHH HIEKTPOHA Yepes NOrI0THTEE?

40) Kakosbl 0coOSHHOCTH NPOXOKIEHHA qepes MOrNOTHTENE MOHOIHEPIeTHYECKHX B-4acTHIl 1
P-H3yueHIS, MMEIOLIErO HelpepHIBHLL JHepreTHyeckuii cnexTp?

Qonx  oueHounerx  marepuanos  (BPOM) s NPOBEACHMS  ATTECTAIMH YPOBHSI

ChOPMUPOBAHHOCTH  KOMIeTeHLMl  00VYAIOLINXCE 10 JHCHHITHEE OhOPMIAETCA  OTAEABHBIM
NOKYMEHTOM.

6. YHEBHO-METOJWYECKOE 1 HHOOPMAIITMOHHOE OBECNIEYEHUE
JHCHHITJIUHBI
6.1. KnuroodecneueHuocTs

KHHIOOBECTEYEH- |

Foa HOCTh
Hanmenosanie INTeparypbi: GETOp, HA3RAHME, U ML, HAIATETECTR i Hanpene
IEKTPOHHOM KaTRIDNE
ARC

OcHopHag nHTepaTypa
I Mapruscod JLK, Keantosan dmsuka: yueGHoe nocobue / Mapruncon JI K., | 2021 https:/'www.iprboo
Cwuupros - EB.. - Mockea:  MockoBek#il  rocynapcTeennsill  TexHudeckuit kshop.ru/1 15606.ht
yhupepcuter uMmenn H.D. Baymana, 2021, - 528 ¢, - ISBN 978-5-7038-5562-1, - ml
lekeT: 3neRTpornkIi,
2. Mponos M.E. Knanrosan pusnka, OcHoBHbie 3akok: yaeGHoe nocoGue / Mponos | 2021 hitps:/fwww.iprboo

H.E.. - Mocksa: JlaGopatopus 3nauuii, 2021. - 259 ¢. - [SBN 978-5-93208-517-2. - kshop.rw/105767.ht
TekeT: anekTpoHHLIH, ml
3. Tonwann JLJ. Keantosas dwsska. Beoanwmit xype: yaeGHoe nocoGue [ J1. J1. 2019 https://znanium.co
loawaun, T M. Hosukosa, - 3-¢ wan. - floaronpyansiit: Hanatenscknii JJom mfeatalog/product/
aHuTennerts, 2019, - 480 ¢, - ISBN 978-5-91559-268-0. - TekcT: INEKTPOHHLIH, 1117881
4. Hapuakos A H. Ksantosas (usuka 0is wuwerepos: yueGioe nocoGue / 2019 | https://www,iprboo
[Mapwakos A H.. - Caparos: Bysosckoe ofpasonanne, 2019, - 404 c. - ISBN 978-5- kshop.ru/86463 .ht
4487-0531- 1, - TeKcT: MEKTPOHHBIH. ml
L _ HononunrensHas AuTepaTypa ]
| I Kocrina T.K, BeeaeHue b knauToBYI0 (i3nky: yaebHoe nocobme | Kocrina TK, | 2018 | https://www.iprboo
lywnn B.C., Banabiwesa W.B.. - ExarepunBypr: Manatenscrso Vpansckoro kshop.ru/106350.ht
yhusepeurera, 2018, - 252 ¢. - ISBN 978-5-7996-2357-9, - Tekct: ameKTpOHHLIH, ml
2. Boakos A" Kype dmsnxn. Keautosas dusuka: yueGuoe nocobue / Bonkon AL, | 2017 https:/f'www.iprboo
Mosnep A.A.. - ExatepunGypr: Ypansckuii denepanshuii yHuBepcurer, 2017, - kshop.ru/ 106401 ht
| 155 ¢. - ISBN 978-5-321-02527-7. - TekeT: 3NeKTPOHHBIT. ml
(3. Jlekusn no uanke. KBanTosan u aaepHas Quinka [Dnexrponnmit pecype] / A, | 2016 | httpi/fe.lib.visurub
@. Tankns, H. C. Tlpoxowesa; Bragumupexuit rocyapeTaesnsli YHHBEDCHTET itstream/123456789
Hmenn Asekcasnpa Ipuropsesnsa v Hukonaa [puropeesnua Cronetossix (Balyy. A747/1/01522.pdf
- JNCKTPOHMBIE  TeKcTOBRE famusie (1 dadin: 1,43 MG). - Bragwmup:

Branumupeksil rocynaperseninii YHUBCPCHTET MMeHH Anekcannpa Ipuropsesisa
n Hukonas Cpuropsesuda Cronetoswix (Bal'Y), 2016, - 87 ¢.: wi., Taba. - 3arnaame
C THTYNa 3KpaHa. - DAeKTPOHHAR BEPCHA NedatHol myGankaumy. - Butinorp.: ¢, 85.
| - ISBN 978-5-9984-0654-6,

| 4. Capuma M.IL Kpawrosas (uinka: yuebnoe nocobue | Capuna MIL. - | 2016 | https://www.iprboo
HosocuGupek: Hosocubupekuii  rocynapcTeeHNbll  TexHwdeckul YHUBEPCHTET, kshop.rw/91369.ht
2016.- 131 c. - ISBN 978-5-7782-2896-2. - Tekct: 31eKTPOHHBLI. ml




6.2, Ilepuoanyeckne H3gaHun

1) Kypuan  «Kpantosas  snextponmka». ApXHB  HOMepoB., Pemum JocTyna:
http://www.mathnet.ru/ge/archive.
2) Hay4no-Texnnueckuii HYPHLI «DoTonuKkay, Peacum JocTyna:

http://www.photonics.su.

7. MATEPHAJIBHO-TEXHUYECKOE OBECNEYEHME JJUCIHATLIMHBI

JLis peanusauuy laHHOl AHCLHIIMHEL KMEIOTCA CHEUHATBHBIC OMEIIEHNS 118 NPOBEIEHUA
saHATHi. JleKuMoHHbIe ayIHTOPHM OCHAUIEHB! JIOCKON (And Mena Miu MapKepa), SKpaHoM s
[IPOCKIIHOHHBIX CHCTEM, IPOEKTOPOM H HOYTOYKOM,

AYAHTOPHM JUIA NpoBeienHd 1a0OpaTOpPHBIX 3aHATHH OCHAIICHLI  YCTAHOBKAMMK IS
Bulnoanenys  nabopatopueix  pabor: 1 «Onpeaenenne nocrosumoili  Credana-bonsimanan:?
«Mayuenne sremmero dotoaddexran; 3 «Iddexr Komnronan; 4 «Oupenencuye pesoHaHcHOro
norerimata Bo30yaaeHus aroMma merotnom Opanka — lepu; 5 «Crextp manydeHus ATOMapHOIo
Bozopofar; 6 «Msyuenme TemneparypHoil 3aBHCHMOCTH CONPOTHBIICHHA [OJYNPOBOAHHKOBY: 7T
«Msyuenue  BONBT-aMIEPHBIX  XAPAKTEPHCTMK — TEPMOMYBCTBHTEABHBIX  CONPOTHBACHHIDY, 8
«Mayuenmne  ponnTaMneprex  XapaktepueTHk  (otocomporumnennny; 9 «Mayuenne  coiicts
WIEKTPOHHO-ABIPOYHOTO nepexoiar; 10 «Msyuenne cuerynka Iefirepa — Mionnepas.

[paxtuyeckue/naboparopurie paGoTe! NPOBOAATCH B yUeGHBIX naboparopusx 430-3, 431-3.
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JHUCT NEPEYTBEPKJIEHHUS
PABOYEM ITPOI'PAMMbI IMCLMILIMHBI

Paboyvas nporpamma ofoGpena na 2047 20 A3 yueOHBI roga
IMporokon sacenanus Kadeapn Ne 1 o1 H0082 roja

3apenyiomuit kadenpoii m}g@—: LA /{;’.‘;‘/{iﬂfkar_fﬂ,i

Pabouasn nporpamsa oftoGpena na 20 /20 y4eOHbIi roja

HpoTtokon sacenanns xadenpsr Ne ot roja

3areayiommnit Kadepoi

Pabouas nporpamma ogoGpena ua 20 /20 yuebHEBIH rojia

Iporokon sacemanus kadeapnr No oT roza

Jaseayommil kaheapoi




