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Mpun pa3paboTke pabouyeli nporpamMmmbl gucumnavHbl 51.0.11 OnTuka, atomHas (u3nMKa B
OCHOBY MO/OXEHbI:

1) ®IrOC BO no HanpasneHuto noarotosku (cneumnansHoctn) 30.05.01 MefmumnHCKas 6UMOXUMUSA
YTBEPXAEHHbI MWHUCTEPCTBOM BbICLIEro 06pa3oBaHWA M Haykum Poccuiickor dPegepaumm
13.08.2020 N998

2) Y4ebHbIin nnaH no cneumansHocTy 30.05.01 MeanumHcKas 6noxummst (YpoBeHb CrielnannTeTa),
HanpaefeHHocTn 02 3gpaBoOXpaHeHMe B cepe KIMHWYECKOW N1abopaToOpHON AMarHOCTUKM
HanpaB/IeHHOW Ha CO3faHWe YCNOBWUI AN COXpaHeHWs 340pO0Bbs, 06ecrnevyeHns NPoPUNaKTUKW,
AVarHOCTUKM W fledeHns 3abo0neBaHWi, YTBEPXKAEHHbIA y4yeHbIM coBeTom PIFBOY BO TIrMy
MwuH3gpasa Poccnn «25 mapta » 2022 r., NpoTokon Neb.

Pabouas nporpamma gucumnamubl 51.0.11 OnTuka, aToMHaa un3nka ofobpeHa Ha 3acefaHun
MHCTUTYTA (DYHAAMEHTa/IbHbIX OCHOB U WH(OPMALMOHHbLIX TEXHOMOTNA B MeAUUMHE OT « 6 »
0 2022r. Mpotokon Ne ( .

JnpekTop NHCTUTYTa £ barpsHues B.H..
(.1.0)
Pabouad nporpamma gucumnavubl 61.0.11 OnTuka, atomMHas (u3nka opobpeHa YMC no
(haKy/bTeTy 06LLECTBEHHOrO 310P0OBbA OT « /S » 2022r. MpoTtokon Ne A
Mpeacepnatens YMC il AHunweHko E.B.
(nognuce) (®N.0)
Pa3paboTumnku:
CTapLuuii npenogaBaTeb
NHCTUTYTA
(PYHAAMeHTa/IbHbIX OCHOB BaweHko B.B.

1 MHOPMALMOHHBIX
TEXHONOTUI B MeAnLMHe
(3aHMMaeMas LOMKHOCTb) (®.1.0)



2. BBOOAHAA YACTDb

2.1. Uenb 1 3agaum ocsoeHusa gucumnnaniel 61.0.11 OnTtuka, aToMHas pusnka

Llenb ocBoeHusa gucymnamibl 51.0.11 OnTuka, atoMHas uamnka
MpnobpeTeHne 3HaHMII B 06NMacCTM ONTUYECKMX SABNEHMIA W CTPOeHMst aToma. OCOBGEHHOCTbHO
06yyeHMs obyuvaloLmMXcs ONTUKe M aTOMHOW (DM3MKe B MeAULMHCKOM By3e fBAseTcs 6onee
noApo6HOe O03HAKOM/IEHVWE C MELULMHCKAMU MPUNOXKEHUAMW 3TOW  AMCUUNAUHBI MO  XO4Y
U3NOXEHUNSA, NPUMEHEHUS NONYUYEHHbIX 3HaHWI ANA peLleHNs NocTaBNeHHbIX 3ajay.

Mpwn atom 3agavamu gucumnnmuel 61.0.11 OnTuka, aToMHasa Pu3nKa ABIATCA:

- npuobpeTeHne CTyAeHTaMMn 3HaHWUIA 06 OMTMYECKUX CBOMCTBAX M MpoLeccax, NPOTeKatoLmx
B NPUpPOJE, B TOM YMC/e HA aTOMHOM YPOBHE;

- paccMOTpeHve pa3fenoB MPUKNaAHON (M3NKK, B KOTOPbIX PacCMaTpPUBAlOTCS MPUHLMMbI
Pa6oTbl U BO3MOXHOCTY MEANLIMHCKON TEXHWKK, 1 Hay4YHOro 060pYy0BaHNS

- 0by4yeHuMe maTeMaTUYeCKMM MEeTOAaM, KOTOpble MPUMEHATCS B MeAULMHE M NO3BONAKOT
n3BneKatb HEOOXOAUMYK WH(OPMaUM0 U3 pe3ynbTaToB HaOGMOAEHMIA W U3MEPEHWIA,
OLEHMBaTb CTeMeHb HAEXXHOCTM MOMYYEHHbIX AaHHbIX;

- (hopMMpOBaHME /OTMYECKOTO MbILLSIEHMS, YMEHWS TOYHO (HOPMYNMpoBaTh —3ajaudy,
CMOCOOGHOCTb BbIYNIEHATb [NaBHOE W BTOPOCTEMEHHOE, YMeHMsi [enaTb BbIBOAbI Ha
OCHOBaHWMW MNONYYEHHbIX PE3Y/IbTATOB U3MEPEHWIA.

2.2. Mecto gucymnnamHbl  B61.0.11 OnTuka, aTomMHas (uU3NKa OCHOBHOW
o6pa3oBaTe/lbHOM MporpaMMbl Bbiclero o6pasoBaHus creymnansHocT 30.05.01 MegumumnHcKas
6roxmmmns (ypoBeHb cneumanuteTa), 02 34paBooXpaHeHMe B cepe KAMHMYECKOW nabopaTopHOl
AMarHOCTMKM HanpaBNeHHOW Ha co3fhaHue YCNOBWMI [NS COXpaHeHWs 340pO0Bbs, 0becrieveHus
NPOUNAKTUKN, ANArHOCTUKMN U NleveHuns 3aboneBaHuli

2.2.1. Ancumnnmnia 61.0.11 OnTuKa, aTOMHas (hU3nKa OTHOCUTCS K 0653aTeNbHON YacTu
bnok 1 AuncumniaunHel (Mogynm).

2.2.2. Ans wn3yyeHuna gucumnauHel 61.0.11 OnTuka, atoMHas (U3MKa HeobXoauMmbl
cnefytoLLme 3HaHUA, YMEHUSA W HaBblKK, (hopmupyeMble Ha 6a3ze obLiero cpefHero obpasoBaHus, a
TakXXe NpejLlecTBYHOLWUMN AUCUUNINHAMN:

61.0.07 MatemaTn4yeckKunin aHanms

3HaHMA: OCHOB BbICLUE/ MaTEMATUKMW, UHTErpasibHOro U AnddepeHLnanbHOro NCYUCIEHNS.
YMeHus: MartemaTuyeckum U rpaduueckm o06pabotatb pesynbTaTbl IKCMNEPUMEHTA, MPUMEHATb
mMaTemaTu4ecKuin annapart 415 peLleHuns 3ajay.

HaBblku: BnageHns maremMaTuyecKnum annapaTomM A9 pelleHuns 3agau.

2.3. TpeboBaHNA K pe3ynbTaTam ocBoeHusa gucumnnunHbl 61.0.11 Ontuka, atoMHas
(h3nKa HanpasieHo Ha JOPMUPOBaHME Y 0OYYaOLLMXCA CeAYHOWMX KOMNeTEHL NI
NHAMKaTOPbI LOCTUXKEHUS YCTaHOB/IEHHbIX 06LLENPOMeCCMOHANbHbLIX KOMMETEHL MW

HanmeHoBaHWe KaTeropum Kog 1 HaumeHoBaHMe VHAMKaTOpPbI OCTMKEHNS
(rpynnbl) 06LLenpothecCMOHasTbHON 06LLEeNpodeCCUOHATbHON KOMMETEHL MM
06LLEenpodeccUoHasTbHbIX KOMMNETEHLNN BbIMYCKHUKA
KOMMNETEHL NN
TeopeTnyeckue n OrlK-1. CnocobeH WAK.OMK-11 npumeHseT
npakTuyeckune OCHOBbl  MCMOJ/1b30BaTb N (DyHAAMeHTaNbHble W NPUKNagHble
npoheccnoHanbHoOM NPUMEHATb MeAULNHCKNe, eCTECTBEHHO HayuHble
[leATeNIbHOCTH (hyHAaMeHTasIbHble N 3HaHuA npu peLueHnn
npuKnagHole npogeccroHasnbHbIX 3aaau
MeULUVHCKNE, NAOK.OMK-12- opmupyeT BONPOCHI
eCTeCTBEHHOHayu4Hble AN MOCTAaHOBKM M peLueHus
3HaHWA 19 NOCTaHOBKU M CTaHAAPTHbIX M MHHOBALMOHHbIX
pelleHns CTaHAapTHbIX WU 3agay npoceccroHanbHoOM

WHHOBALUMOHHBLIX  3afa4 [eATeNbHOCTH
npogeccroHanbHoW NAK.OMK-13 onpegenset



ACATCIIbHOCTHU MNPUOPUTECTHBIC HaIlpaBJICHUA
UCITOJIB30BAHUA n MMPUMCHCHUA
(yHOAMEHTANbHBIX M TPUKIAIHBIX
MCIAUIHUHCKUX, €CTCCTBCHHOHAYYHBIX
3HaHUHU
Hayuno- OIIK-4. Crnocoben | MJIK.OITK-4,- umeer npeacraBieHue
UCCIIeIOBATEIbCKAS OTpeNeNATh CTPATETHI0 W | O  POJM  CHUCTEMHOrO  aHau3a
JesITeIbHOCTD npobieMaTHKy 00OBEKTOB, OPraHU3yeT UCCIICTOBAHUS

UCCIIEIOBAHMI, BBIOUPATH
OIITUMAJIbHBIE CIIOCOOBI UX

peH_IeHI/Iflj HpOBOI[I/ITb
CHCTE€MHBII aHaJIn3
00BEKTOB HCCJIETOBAHMUS,
OTBCYATH 3a
HpaBI/IJ'IbHOCTb nu
000CHOBAaHHOCTh

BBIBOJIOB, BHeI[peHI/Ie
l'IO.]'IyLIeHHbIX pesyanaTOB
B MIPAKTUYECKOE

3IPaBOOXPAHEHHE

1o 3aJaHHOM TeMe,
[IOCTaBJIEHHBIE 3a/1a4u,
000CHOBAaHHBIE BLIBOLI

periaet
aenaer




HMHnukaTtopsl OCTHKEHUS PO ECCHOHATBHBIX KOMITETEHIIUH

IIpodeccnonanpHeIi cTanaapT Bpau-OnoXxuMuUK, yTBEp>KIEHHBIH MpUKka3oM MUHUCTEPCTBA TPyIa M COLMabHON 3amuTsl Poccuiickoii @eneparyu
4.08.2017 Ne 613n

A/03.7 OcBoeHue 1 BHEIPEHNE HOBBIX METOIOB KIIMHUYECKUX JJaOOPaTOPHBIX UCCIENOBAHUN U MEAHIIMHCKOTO 000pyIOBaHUS, IPEAHA3HAYEHHOTO IS
VX BBIIOJHEHUs

MenunuHckuii
Tpynosas pyHKnust Koa u HanmeHoBaHue HNuaukaTopsl A0CTHKeHHS NPO(PECCHOHATBLHOH KOMIIETeHIIHH
npogdeccuoHATBbHOU
KOMIIeTEHIHH
BbINYCKHHKA

A/03.7 Ocsoenne u BHenpenme | [IIK He npemycMoTpeHBI
HOBbIX MeTonoB kimHuueckux | OOII
1ab0OpaTOPHBIX HCCIAENOBAHUN U
MEIULUHCKOr0  00OpyIOBaHUS,
NpeaHa3HauYeHHOro Ui HX
BBITIOJTHEHUSI




2.4. XapaKTepucTnka npogeccuoHanbHON AeATeNbHOCTU BbINYCKHUKA

2.4.1. Mpu peanusaumm gucuymnanHel 61.0.11 OnTumka, aToMHas (uM3MKa OCHOBHOI
obpas3oBaTe/ibHOM MNporpamMmmbl BbiCLLEro o6pasoBaHmsi cneyunanbHocTn 30.05.01 MeauuymHckas
6rnoxumuns (ypoBeHb cneuwanuteta), 02 3apaBooxpaHeHWe B cthepe KIMHWUYECKON nabopaTopHOM
ANarHOCTUKWM HanpaBNeHHOW Ha Cco3fhaHue YCNOBWMI [1S COXpaHeHWs 340poBbs, 0becrieveHus
NPOUNAKTUKN, LNArHOCTUKKN U NlevyeHns 3a6001eBaHN BbIMYCKHUKM FTOTOBATCA K PeLUeHUo 3ajau
npotheccnoHanbLHOM AeATeNIbHOCTU CeAyHLMX TUMOB.

2.4.2. O6beKTbI NPOECCUOHANIBLHON AeATEIbHOCTU BbIMYCKHUKOB.

2.4.3. 3agaunm npodeccuoHanbHOW  AeATeNbHOCTU  BbIMYCKHWKOB -  BbIMOJ/IHEHWE
KIMHNYECKNX NabopaTopHbIX UCCNeA0BaHIA.

2.4.3. Buabl npodeccMoHanbHON feaTeNlbHOCTM, Ha OCHOBE (POPMUPYEMbIX MPU peannsaumm
ancunnamiel 61.0.11 OnTuKa, aToOMHas (n3nKa KOMMAETEHLMIA:

1 MeanumHCKni
3. OCHOBHAA YUACTb

3.1. O6bem gucumnauubl 51.0.11 OnTuka, aToMHaa pusmka

CewmecTpbl
Bug yye6Hoin paboThl Bcero vacos Ne 3 Noe 4
4acosB 4acosB
1 2 3 4
AYONTOPHbIE 3aHATUA (BCEro), B TOM YKUCNe: 152 76 76
Nexyun (J1) 40 20 20
MpakTnyeckue 3aHaTua (M3) 104 56 48
ANeKTPOoHHbIEe 06pa3oBaTesibHble pecypcbl (S0P) 8 8
Emacﬂg:cmmenwaﬂ paboTa obyyatouierocs (CP),B Tom 94 32 62
3NeKTPOHHbIV 06pa3oBaTeNbHbIV pecypc (0P)
MoaroToska K 3aHATUAM (I13) 40 20 20
MoaroToska K Tekyllemy KoHTpono (MTK) 24 12 12
MogroToBkKa K npoMeXkKyTouHol aTTecTauun (MMA) 30 30
Buj NpoMexxyToUHO 3auet (3) -
arrecraumm 3K3ameH () 6 6
yac. 252 108 144

NTOIMO: Obwas T 0EMKOCTb
H PYA 3ET 7 3 4



3.2.1 Paznenst qucuuriudel b1.0.11 OnTuka, aToMHas GU3HKA 1 KOMIIETEHLINY,
KOTOPBIE HOJKHBI OBITh OCBOSHBI IIPU UX OCBOCHHH

No

No
KoMIIeTe
HIUH

HaumeHoBaHue pa3aesna
AUCIHHUIJIMHBI (MOAY.JIs1)

Tembl pa3aenon

2

3

4

OIIK-1
OIIK-4

I'eoMerpuueckas onTuka

3aKOHBI F€OMETPUYECKON ONTUKU

ITocTpoenne n300paskeHus B JIMH3AX

OnrTuueckas CUCTEMA TJj1asza

OIIK-1
OIIK-4

BonnoBas onrtuka

Cser kak OM BonHa. KorepeHTHOCTD
U3JTy4ICHUS

Unrepdpepenuns ceera

Judpakius ceera.

Ionspuzauus, aucnepcus

Ilornonienue, paccesHue

OIIK-1
OIIK-4

JlabopaTopHbIif MPaKTUKYM

Omnpenenenne GOKYCHOrO PaCCTOSHUS
JINH3bI

Hsyuenne SIBJICHUS mrdpakum
WHIYLUPOBAHHOIO U3JTy4EHUs

Uzyuenue 3aBHCHMOCTH HoKa3aTens
NPENOMIICHHUST BO3[yXa OT [aBJCHUS C
NOMOIIBIO HHTEpdepomeTpa MaiikebCcoHa

OmnpeneneHrie KOHUEHTPALH PacTBOPA C
MOMOIIBIO (POTOIEKTPUIECKOTO
kojjopumerpa PIK-65M

Hsyuenne sBieHMs MNOJISIPU3ALMUA CBETA.
IIposepxka 3akoHa Masnroca.

OmnpeneneHre TOKasaTens MPEIOMIICHHUS
JKUAKOCTH C TIOMOIIBIO pedpakToMeTpa

OnpeneneHre KOHLEHTPALUHU ONTHYECKU
AKTUBHBIX BEIIECTB c MOMOUIBIO
MOJISIPUMETPA

OIIK-1
OIIK-4

KopnyckymspHele CBOICTBA CBETA

TennoBoe u3nydeHne

KowmnTon s3¢dext

Dortosdp ekt

JaBnenue ceeta

OIIK-1
OIIK-4

PasBurue npencrasnenuii 06
aTome

AtoMm Bogopona o bopy

Teopus ne bporins

BoxsoBas GpyHkums

OIIK-1
OIIK-4

CoBpemenHas (pU3MKa aTOMOB

CtpoeHue aToMa C TOUKHU 3peHHs] KBAHTOBOM
MEXaHUKU

CrniuH 5J1eKTpOHA

ATOM B MArHUTHOM I10JI€

PeHTreHoBCcKOe n3nyyeHue

OIIK-1
OIIK-4

MonexynsipHas pu3nkKa

Dusuka Monekysl. MoeKyJIIpHbIE CIEKTPHI

KomMOnHamoHHOE paccestHue

Jlazepbl

JIroMUHeCLIEH U

OIK-1
OI1K-4

IIpomexxyTouHas arrecTauus

Dx3aMeH




3.22. Pazmenst nucummumesl B1.0.11 Ontuka, aromHasi ¢u3uka, BHIbl y4eOHOI
TESATeIBHOCTH U (POPMBI KOHTPOJIS

Buasbi yueoHoit
AesiTeIbHOCTH, BKJII0YAS
X Ne HaumenoBanmue CAMOCTOSITENBLHYIO PAGOTY ®DopMbI TEKYLLIET0
o
® | cemectpa pa3aesa AUCHHUILIHHBI CTY/IeHTOB KOHTPOJIA
(Mony.Jist) (8 wacax) ycreBaeMoCTH
J | JIP | II3 | CPC | Bcero
1 2 3 4 15 6 7 8 9
1 {3 I'eomeTrpuueckas ontuka 4 14 8 26 Tunossle 3ana4u.
CobecenoBanue.
TecTel
213 BonHoBas onTuka 16 13 2 42 Tunossle 3ana4n.
CobecenoBanue.
TecTel
313 JlabopatopHblii iy 16 40 OTuer no }
NPaKTUKYM nadopaTopHOH
pabore
4 |4 Kopnyckymnsapheie Tunossle 3apa4u.
. 4 16 8 28
CBOIICTBa CBETA CobecenoBanue.
TecTel
4 PasBurue Tunosele 3apa4u.
. 6 14 8 28
npeacTaBjIeHuil 00 aTome CobecenoBanue.
TecTel
4 CoBpemenHnas ¢pu3nka Tunosele 3ana4u.
6 12 8 26
aTOMOB CobecenoBanue.
TecTel
4 MonexynsipHas pu3nKa 4 14 g 26 Tunossle 3ana4u.
CobecenoBanue.
TecTel
514 [IpomexxyTounas 36 36 CobecenoBanne
aTTecTanus
nToro: 40 112 | 100 | 252

3.2.3. Ha3BaHue Tem JEKLUN U KOJIMYECTBO 4aCOB MO CEMECTpaM H3y4eHHUs NUCLMILINHBI
b1.0.11 OnTuka, aTomMHas puznka

Ne | Hassanue tem gexuuii aucuumunast b1.0.11 Ontuka, atoMmHas pusuka Yacsl

1 2 3

Ne cemectpa 3

I'eoMeTpuueckas onTuka

Onruueckas cucTeMa rjasa

OM Bosnbl. KorepeHTHOCTD U3JyueHus

Wnurepdepenus crera

Judpakuus ceera

Ionspuzauus, nucnepcus

A il ol Bad N o
(SN N ENS SRS )

Ilornomenue, paccesHue

HToro 4acoB B ceMecTpe 20

Ne cemectpa 4




TennoBoe u3nydeHne

Dotorddexr. Komnron apdext

AtoMm Bogopona o bopy

Teopus [le bpoiins

BoxnoBas gpyHkius

duznka aTOMOB

CrniuH 5J1eKTpOHA

ATOM B MArHUTHOM I10JI€

Nl RN BN Ro N RO, RESN) RUSH B NS N N

MounekysipHbIe CIEKTPbI

DN N[NNI

—
o

Jlazepel. JlromuHecneHuus

[\
o

Hroro yacos B cemectpe

=
<

Hroro yacos

3.2.4. Ha3BaHue TeM NPAKTUYECKUX 3aHATUN U KOJUYECTBO YaCOB IO CEMECTPaM M3y4EHUs
qucuurinHel b1.0.11 Onruka, atomuas puszuka

Ha3panue Tem npakTudeckux 3aHaTHd gucuumanasl b1.0.11

Ne
Onrtuka, atomHas puzuka

Yacel

1 2 3

Ne cemectpa 3

3aKOHbBI F€OMETPUIECKON ONTUKU

Jlunzsl. [TocTpoeHue n3obpaskeHue B JTHMH3AX

Onruueckas cucTeMa rjasa

Konrpoabnas padora: «I'eomerpuueckasi ONTHKAY

UnTepdepenuus crera

Hudpakuus ceera

[onspuzauus, nucnepcus

ITornomenue, paccesHue

Konrpoabnas padora: «BoaHoBasi onTuKay»

A Rl P S R ol el el i e
I IS N N N O T ) N N S

JIunser. JlaboparopHas padota - onpeneneHre HOKYCHOTO PacCTOSHUS
JIH3bI

BonnoBbIe cBOiicTBa cBera. Jlabopartopras padora - M3ydeHHE SIBJICHUS
TUppaKkIiy HHAYLUPOBAHHOTO M3JIyUSHHSI

[—
e
B~

Unrepdpepenuus. JlaboparopHass pabora - u3y4YeHHE 3aBUCHMOCTHU
11. | nokasaTenss mOpenOMIIEHHMs BO3AyXa OT JABJIEHHs C  IOMOLIBIO 4
uHTepdepomerpa MaiikerbCcoHa

IMonsipuzanmst  ceera. JlaboparopHass paboTra - U3yYEHUE SIBICHUS

12.
nojsipusanuu ceera. [Iposepka 3akona Mamroca

I'eomerpuueckast onruka. Jlaboparoprasi paboTa - onpezeneHue moKa3aTest

13.
MPEJIOMJICHUS! )KHJIKOCTH ¢ TOMOIIBIO pedpakTomeTpa

Iornowmenue ceera. JlabopatopHasi pabota - onpeneneHe KOHLEHTPALUH
ONTUYCCKHU AKTUBHBIX BCIIECTB C MOMOMIBIO NOJAPHUMETPA

14.

Hroro yacos B cemecTpe 56

Ne cemectpa 4

1. | TennoBoe u3nyueHue

[IpakTuueckoe 3ansaTue: tabopatopHas padora «M3yueHue 3akoHa
Credana-bonbimanay

3. | @oroaddexr

SN S 2 SN I S

[IpakTuueckoe 3ausitue: «Omnpenenenue nocrosiHHoM [Inankay




JMCTaHIIMOHHO

4. | KomnroH >¢dexT, naBieHue ceera 2
5. | KonTpoabHasi padota: « KopnyckyJsipHble CBOHCTBA CBeTa» 2
6. | Atom Bonmopona o bopy 2
7. | Teopus e bpoiinsa 2
8. | BonHoBas ¢pyHkuus 4
o | lIpakTuueckoe 3ansarue: «Onbirel @panka-I'epua» JucTaHIMOHHO 4
10. | KonTpoabHas padora: «Pa3zBuTHe npeacrapjieHuii 00 aTrome» 2
11. | CtpoeHue aToMa C TOUKU 3p€HHUs] KBAHTOBOW MEXaHUKHU 2
12. | CriuH 31eKTpOHa 2
13. | ATOM B MarHuTHOM II0JIE 2
14. | PEHTreHOBCKOE U3yUYCHUE 4
15. | KouTpoabHas padora: «CoBpeMeHHasi (pU3HMKA aTOMOB» 2
16. | @u3nka MOJIEKYI 2
17. | Jlazepsnl 2
13 [IpakTHueckoe 3aHsATHE: JTabopaTtopHas padborta «OnpeneneHne ATUHBI 4
" | BOJIHBI J1a3epa ¢ NOMOIIBIO AH(DPAKIIHOHHON PEHIETKN
19. | KomOuHanmnoHHoe paccessHue 2
20. | JlromunecueHuys. 3aKoHbI JIIOMIHECIIEHIINH. 2
21. | KouTpoabHas padora: «Mosiekyasipaas puznkar» 2
Hroro yacoB B cemecTpe 56
Hroro uacos 112 B TOM
qHucIe
AUCTAHIIMOHHO
8
3.2.5. JIabopaTOopHBIil MPaKTUKYM HE MPEAYCMOTPEH yUeOHBIM TIAHOM.
3.3. CAMOCTOATEJIBHAA PABOTA OBYYAIOIIET'OCA
3.3.1. Buget CP
HaumeHnoBaHnmue pasaesa
Ne yueoHou qucuumiauabl 51.0.19
. /;1 Buyrpennue 6ose3uu. MoayJn Buaer CP Bcero uacos
1. IlponeaeBTHKA BHYTPEHHHUX
0oJie3Hel
1 3 4 5
Ne cemectpa 3
1. | 'eomerpuueckas onTuka MOJrOTOBKA K TEKYIEMYy KOHTPOIIIO, 3
pellleHre HHANBUYAJIbHbIX 337124
2. | BonnoBas onTuka MOATOTOBKA K TEKYLIEMY KOHTPOJTIO, 3
pellleHre HHANBUYAJIbHBIX 337124
3. | JIaboparopHbIil MPaKTUKyM IlonroroBka K NpakTUYECKUM
paboram, pacueTHO-rpadUuecKue 16
paboThL, MOArOTOBKA OTHETA IO
NPAaKTUIECKUM paboTam
Hroro yacos B cemecTpe 32




Ne cemectpa 4

4. | KopnyckysisipHbIe CBOICTBA CBETA | MOATOTOBKA K TEKYIEMY KOHTPOJIIO,
pellleHre HHANBUYaJbHbIX 3a/1a4
IToaroroBka K NpakTUYECKUM
paboram, pacueTHO-rpadUuecKue
paboThL, MOArOTOBKA OTHETA IO
NPaKTUIECKUM paboTam

5. | Pa3Burue mpencrasieHui 00 MOATOTOBKA K TEKYLIEMY KOHTPOJTIO,
aToMe pellleHrne HHANBUYaIbHbIX 3a/1a4
IToaroroBka K NpakTUYECKUM
paboram, pacueTHO-rpaduuecKue
paboThL, MOArOTOBKA OTYETA IO
NPAaKTUIECKUM paboTam

6. | CoBpemeHHas pU3MKa aTOMOB MOJrOTOBKA K TEKYIeMYy KOHTPOIIIO,
pellleHre HHANBUYAJIbHbIX 3a/1a4

7. | MonekynsapHas puznka MOJrOTOBKA K TEKYIeMYy KOHTPOIIIO,
pellleHre NHAUBUYAJIbHBIX 33724
IToaroroBka K NpakTUYECKUM
paboram, pacueTHO-rpadUuecKue
paboThL, MOArOTOBKA OTYETA IO
NPAaKTUIECKUM paboTam

Hroro yacos B cemecTpe 62

15

15

15

17

3.3.2. IlpumepHast TeMaTnka pedepaToB, KYpCOBBIX paboOT He MpPenycMOTpeHa y4eOHBIM
TUIAHOM

3.3.3. KonrponbHble BOIPOCH! K 5K3aMeHy - [Ipunoxenue 1.

3.4. OONEHOYHBIE CPEACTBA /I KOHTPOJII YCIHEBAEMOCTH H
PE3YJBTATOB OCBOEHHA YYEBHOU JUCIIUIIJIMHBI B1.0.11 OnTuka, atomHas
¢pusuxa

3.4.1. Bunel KOHTPOJIS M aTTECTalUHU, POPMBI OLIEHOUHBIX CPENICTB

OueHouHbIE cpeacTBa
Ne Buani HaumeHnosanue Koa-Bo
No Koua-Bo
ceMe | KOHTPOJI | pa3aesia AUCHHUILIHHbBI HE3ABHCHM
n/n dDopma BOINPOCOB B
cTpa | (Mmonyns) bIX
3aaHUHA
BAPUAHTOB
2 3 4 5 6 7
3 TK I'eomeTpuueckas onTuka CobecenoBaHue 8 5
Yek-1uct
Tumnoseie 3agaun 10
2 13 TK Bonnosast ontrka CobecenoBanue 7 5
Tumnoseie 3agaun
10
313 TK JlabopaTopHbiii CobecenoBanue
MPAKTHKYM 6




4 14 TK KopmyckysipHbie CobecenoBanue 9 5
CBOICTBA CBETA T
UIOBLIE 3aa4U
TecThl
2
10
20 Cayualinpiii
BBIOOD
514 TK Passurne CobecenoBanue 6 5
npeacTaBiIeHUui 00 T
UIIOBLIE 3aa4U
aToMme
TecThl 1
10
20 Cayualinpiii
BBIOOD
6 |4 TK Cospemennas (usnxa CobecenoBanue 6 5
aTOMOB T
WUIIOBLIE 3aa4U
10
T |4 TK Monexynspuas pusuka CobecenoBanue 6 5
Tumnoseie 3agaun
1
10
8 |4 A IIpomexyTounas bunersr 3 25
aTTecTalus

3.4.2 Ilpumepbl OLEHOYHBIX CPENICTB:

st Tekyiero koHTpodist (TK)

Tecrossie 3ananus (IIpunoxenne 2)

Uek-nuct (IIpunoxenue 3)

Tunosble 3a1a4u;

1. JIBOSIKOBBINyKJIasl JIMH3a C MOKA3aTeJIeM NPEJIOMIICHUS
L5 MMEET  OAMHAKOBBIE  PAAUyCbl  KPUBU3HBI
nosepxHocTel, pasHble 10 cm. M300pakeHue npeamera ¢
MOMOIIBIO 3TOW JIMH3bI OKas3bIBaeTcs B S5 pa3 Oosblie
npeaMera. OmnpenenuTb paccTOsHHUE OT IpenMera [0
n300paskeHMsI.

2. Ha nudpakuMOHHYIO peIIeTKy MajaeT HOPMAJIbHO
Oenprii cBeT. CHEKTpbl BTOPOrO W TPETBETO MOPSIIKA
YaCTUYHO HAKJaAplBaeTCsi Apyr Ha apyra. Ha kakyro




JUIMHY  BOJHBI B CIEKTPE  TPETbEro  MOpsKa
HaKJIaJbpIBaeTCs cepenuHa xentoi yactu (A =0,575 Mxm)
CIEKTpa BTOPOro nopsiaka’?

3. B ycraHoBke pana mnonydyeHuss kosen HeroToHa
KOHTAaKTa MEXy MJIOCKOBBINTYKJION JTUH30M U CTEKJISHHON
MJIACTUHKON HET BCieAcTBHE Hanmuuus neutd. Ilpu stom
paguycC MATOrO TEMHOTO KOJIbLIa OKa3bIBaeTCs paBHbIM 0,8
MM. Ecau neuip ymanuth, TO paguyc 3TOrO KOJbL@A
yBenuuutecs 10 1,0 mm. Hailtu TonmuHy €aosi Nbuiy,
ecau paauyc auH3bl 10 cM.

U1 poMeKyTouHOH arrectaunu (ITA)

KonTponbHbie Bonpock k 3k3ameny (IIpunoxenue 1)

3.5._ YYEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECHEYEHHE
YUYEBHOU JUCHUILJIMHBI B1.0.11 OnTtuka, atomHas Gpu3uka

3.5.1. OcHoBHas JuTepaTypa

Kox-Bo 3x3emnuisipos
r
n/Ne HaumenoBanue ABTOp (BI) O, MECTO -
H3IAHUSA Ha xadenpe
JTHOTEKe
1 2 3 4 7 8
1. Menununckas u Pemuzon, A H. 4-e u3n., ucnp. 150
Ouonorudeckast pusuka: u epepad.-M..;
yueOHHK - I'SOTAP-
Menua,2019.-
656 c.
2. Onrtuka 6nonornyecknx | Tyuwn, B. B. M.: Heorp.
TKaHeld. MeTonbl DOU3MATIIN OOCTyN
paccestHus CBETA B T, 2019.
MEAULIMHCKON URL:
AUArHOCTHKE http://www.stu
[SmexrpoHHsIii pecypc] dentlibrary.ru
Ka
3. COopHuKk 3ama4 1mo A H. Pemnsog, Us3n. 4-e, Heorp.
MEIULIMHCKON U AT Makcuna. | crep.- M.: OOCTyN
Ounonorndeckoi pusnke: Hpoda, 2017 -
yue0. mocobue ais Mex. 189 c.
BY30B
3.5.2. /lononHMTEILHAS JUTEPATYPA
n/Ne HaumeHnoBanmue ABTOp (BI) Koa-Bo 3x3emnuisipos

T'ox, mecTo



http://www.stu

n3faHua B Ha
onbnunoteke Kaheape

1 2 3 4 7 8
1 Bépa k. dusuka. OT bépa X. M.: AMK Heorp.
Teopumn K npaktuke. B 2 Mpecc, 2016.  pocTyn
KH. KH. 1. MexaHuKa, URL:
OMTUKa, TEPMOANHAMUKA http://www.s
[@nekTpoHHbIi pecypc] / - tudentlibrary.
ru/
3.6. MaTepuanbHO-TeXHUYecKoe obecrneyeHne yyebHomn aucunnnmusl 61.0.11 OnTuka,

aToMHas pu3nka
icnonb3oBaHMe NEKLMOHHbBIX 3a/10B.

MynbTUMEAUAHBIA  KoMMneke  (HOyTOYK, MpoekTop, 3kpaH). Habopbl  cnaifos,
MYNbTUMEANIAHBIX HarNa4HbIX MaTEPMaNoB Mo pasMyHbIM pasgenam AUCLUNANHDI.
Y CTaHOBKU AN15 NMPOBEAEHMA MPaKTUYEeCKMX padoT.

3.7 MNepeyeHb UHMOPMALMOHHbBIX TEXHOMOMUA, UCMONb3YEMbIX A8 OCYL,eCTBAEHUSA
obpasoBaTefibHOro npouecca no gucymnnanHe (mogyno) 61.0.11 OnTtmuka, aToMHas (n3NKa,
MH(POPMaLLMOHHO-CMPaBOYHbIX CUCTEM, JIMLEH3MOHHOTO U CBOBOAHO pacnpocTpaHAemMoro
nporpaMMHoOro obecrneyeHuns, B TOM YMC/e OTEYeCTBEHHOr0 NPOM3BOACTBA:

1 Polycom Telepresence M100 Desktop Conferencing Application (BKC)
SunRav Software tTester
7-PDF Split & Merge
ABBYY FineReader
Kaspersky Endpoint Security
CucTema oHnaiH-TecTupoBaHua INDIGO
Microsoft Windows 7
Microsoft Office Pro Plus 2013
1CYHuBepcutet
. [apaHT
. MOODLE (mMofynbHas 06beKTHO-OpPUEHTMPOBaHHAA AUHAMUYecKas yuyebHan cpesa)

©oooNoOAWDN

g
NS

3.8. O6pasoBaTe/ibHbIE TEXHONOTNK

BupTyanbHble nabopatopHble paboThbl:

1 OnbiTbl ®paHKa-Iepua.

2. TMpoBepka 3aKOHOB (POTO3hPeKTa N onNpeaeneHmne NoCTOSHHONM MnaHKa.

3.9. Pasgensl ANCUUNINHDI 61.0.11 OonTtuka, aToMHas (hunsmka n
MeXANCLUNANHAPHBIE CBA3WN C NOCNEAYOLWMUMNA AUCLUNANHAMMN
Pasgenbl JaHHOW AUCLUNINHBI, HEOOXO4MMbIe

No HanmeHoBaHue nocnefyoLnx ONA U3YyYeHUs NOoCneayroLwmx AUCLunInH
) AVCUMNNNH

1 2 3 4 5 6

1 O6wWas u meauUMHcKas pagnmo6monorus + + + + + +


http://www.s

2  MeanumHcKasa aNeKTpPoHMKa + + + + + +

3 O6uwas n meguumnHckas 6romsmnka + + + + + +

4. METOANYECKNE PEKOMEHOAL W MO PEANVIALNN ANCUUNMNNHBI
61.0.11 OnTuKkKa, aToMHas Qusnka:

Peanusauma pgucumnavebl 51.0.11 OnTuka, aTtoMHas (u3NKa OCYLLEeCTBNSETCH B
COOTBETCTBMM C Y4yebHbIM MNaHOM B BWAE KOHTaKTHOW paboTbl (152 wuyac.), BKAKOYaKOWMUX
NEKUMOHHBIA KYpC M NPaKTUYeCKMe 3aHATUS, U CaMOCTOATENbHOM paboThl (100_yac., BKNHOYAKOLLWI
TeKyLLMA KOHTPO/b M MPOMEXYTOUHYH0 aTTecTtaumnio). OCHOBHOe y4yebHOe Bpems BblAenseTcs Ha
NpakTUYecKyro paboTy.

Mpn wun3ydyeHun pgucumnianHel B1.0.11 OnTuMka, aTtomMHad (u3nka Heob6Xoanumo
MCMOMb30BaTb  3/IEKTPOHHbIE  06pa3oBaTefibHble  pecypcbl,  pasMeLleHHble  Ha  ropTane
ANCTaHUMOHHOro obpasoBaHus ®Ir6O0Y BO TIrMY MwuH3gpasa Poccmun. OcBOUTb MpakTUYecKue
YMEHUS N0 MOCTAHOBKE 3KCMEPVMMEHTa, €ro BbIMOMIHEHWW, CTaTUCTUYECKOn 06paboTke
pe3ynbTaTos.

MpaKTuyeckne 3aHATUA MPOBOAATCA B BMAE KOHTaKTHOW paboTbl C AeMOHCTpauumen
NPaKTUYeCKNX HaBbIKOB U YMEHWI C UCMO/b30BaHWEM 1abopaToOpHbIX YCTaHOBOK, cobecefoBaHMS
no Hambosee 3Ha4MMbIM BONpPOCam,

CamocTtosTenbHad paboTa nofpasymMeBaeT MOArOTOBKY OTYETOB MO 1abopaTtopHbIM
paboTam, BbINOMHEHME 33faHWI 3NeKTPOHHbLIX 06pa3oBaTeNlbHbIX PecypcoB, MOATOTOBKY K
TEKYyLLLeMy KOHTPOSIO.

PaboTa ¢ MHPOPMALMOHHBLIMW UCTOYHMKAMMN M YUeBHOIN NMTepaTypoil paccmMaTprBaeTCs Kak
camocTosTe/lbHas [eATeNbHOCTb Obyvarowmxca no gucumnanHe b1.0.11 OnTuka, aTOMHas
(hn3nKa v BbINONHAETCS B NpeAenax 4yacos, OTBOAMMBIX Ha eé usyyeHue (B pasgene CP). Kaxpbili
obyuvaroLniica obecneyeH goctynom oHgam BMLL @IFEOY BO TIFMY MuH3gpasa Poccun.

Mo pucuymnamHe B1.0.11 OnTtuka, aToMHas u3nMka pa3paboTaHO MeTOAnYecKoe
COMPOBOX/EHMWE peann3aunn ANCUNNANHBLI, COBpaH (DOHL OLEHOUHbIX CPELCTB.

Bo Bpemsi u3yuyeHWs y4yeOHOW AWUCLUUNAUHLI CTYAEHTbI CaMOCTOATENbHO MNPOBOAAT
3KCMEPUMEHTbI, paboTas Ha ONTMYECKMX Npubopax, OPOPMAAIDT OTHETbI O NPOAENaHHON paboTe K
NpeacTaBNAOT MPenogasaTento.

PaboTa cTyaeHTa B rpynne opMupyeT YyBCTBO KOJIEKTUBU3MA N KOMMYHUKa6eIbHOCTb.

OcsoeHne gucumnnamubl 1.0.11 OnTuka, aToMHas ()u3mMKa Crnocob6CTBYET pasBUTUIO Y
06yYaloLNXCA KOMMYHUKaTUBHbIX HABbIKOB HA pasHbIX YPOBHAX [N pewleHus 3ajad,
COOTBETCTBYHOLMX TUNY NPOYPECcCMOHaNIbHON  AeATeNbHOCTU, Ha OCHOBe  (HhOPMUPOBaHMS
COOTBETCTBYHOLMX KOMMeTeHUMin. O6ecneuymBaeT BbINOSHEHUE  ONpPeAefieHHbIX  TPYLO0BbIX
[NEeNCTBUIA B pamKax TPYAoOBbIX (YHKUWM/A MpodecCMOoHanbHOro cTaHaapTa. MpodeccuoHanbHbil
cTaHgapT Bpauy-6MoXuMuK, YTBEPXAEHHbIA npukasoMm MuHUCTepcTBa TpyfAa W COLMabHOM
3awuTbl Poccuiickoi ®epepaymn 4.08.2017 Ne 613H.

TeKyLmMiA KOHTPO/Ib YCBOEHWA MpefMeTa OnpefenseTca YCTHbIM ONpPOCOM B XO4e 3aHATUMA,

MpY PeLLeHnm TUNOBbIX CUTYaLMOHHbIX 334a4 1 0TBETax Ha TECTOBble 3aaHus.
B KoOHUe wu3yyeHMs Y4eOHOW AucuMnAuHbE (MOAYNA) NPOBOAUTCA MPOMEXYTOUHbIN
KOHTPO/Ib 3HAHWIA.

Bonpocel no pgucumnanHe B1.0.11 OnTtuka, aTtoMHas (U3MKa BK/HOYEHblI B
["oCcyfapCTBeHHYO UTOrOBYHO aTTECTALMIO BbIMYCKHUKOB.

5. BOCMMUTATENIbHAA PABOTA MPU PEANTN3IALNN ONCUNTNNNHBI
61.0.11 OnTuka, aTOMHasa pusnka

Bug ®opMbl 1 HanpaBfeHWUs BOCNUTaTeNbHON paboThbl Kputepun
BOCNMTaTEIbHOM OLIEHKM



paboThl

ITomorup B passuruu | OTKpPBITBIE — TUCTIYTHI, MACTEP-KIacchl, onuMmmuansl, | Iloptdommo
JUYHOCTU npodecCHOHATbHBIE MEPOTIPHUATHS (BOJIOHTEPHI,
OPTaHU3aTOPBI, AMIMUHHUCTPATOPHI)

VYyacTue B mpeaAMEeTHBIX U MEKITPEIMETHBIX
OJIUMITNA/AX, MPAKTUYECKUX KOHKYypCax, Hay4HO-
NPAKTUYECKUX KOH(PEPEHIUSIX U CUMIIO3HYMax
CkpriThie — co3nanne arMochepsl, UHPPACTPYKTYPHI
dopMHUpOBaHHE MOTHBALIMHU K PO(ECCHOHATBHOMH,
HAY4YHO-UCCIIEI0BATENbCKON, OPTaHU3aLIMOHHO-
yIPABICHYECKON U IPYTUM BUaM NPOQeCcCHOHATBHON

NEeATEeNbHOCTH
I'paxxmanckue OTKpBITBIE - AKTyaJIbHbIE KOPOTKHE UCTYThI IPU [Moprdommo
EHHOCTHU HAJIMYUU OCOOEHHBIX COOBITUH

CKprTbIe - Pa3BUTHE COLIUATIBHO — 3HAYUMBbIX Ka4YC€CTB
JIMIHOCTHU U CaMOCTOATCJILHOI'O OIIbITa O6LLI6CTB6HHOI>'I

JEeSITEIbHOCTH
CounanbHble OTKpBITBIE - OCBELEHNE BOIIPOCOB 3KOJIOTHYECKOM IopTdonmno
OEHHOCTH HaIlpaBJICHHOCTH, SKOJIOTUICCKUEC HpO6J’IeMbI KakK

(baxTop, BAUSIIOIIUI HA 30POBbE HACETICHUS U
OTACJbHBIC NONYJIALNUMOHHBIC PUCKHU

CkppIThI€ - HASHTU(UKALIUS B COLIMATBHON CTPYKTYpe
MPY MTOTy4YeHUH 00pa30BaHUS U OCYIIECTBICHUN
poheCCHOHAITLHOM NesITeIbHOCTH

6. OCOBEHHOCTMU PEAIMBAINU JUCIUIIJIMHBI JUIA OBYUYAIOHIUXCA C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMMU 31OPOBbsA 1 HHBAJINI10B

6.1.1. Hanuuune COOTBETCTBYIOINX YCIOBUN peaNn3alii JUCLUTIIUHBI

Jnsi oOydaroluxcsi M3 YUCIa WHBAJIUAOB U JIML C OTrPAHHYSHHBIMH BO3MOXKHOCTSIMH
3mopoBbsi (OB3) Ha OCHOBaHUHM MUCBMEHHOTO 3asBJICHUS] MUCLMUILIMHA PEATH3YeTCs C Y4eTOM
OCOOCHHOCTEH TMCUXO(PU3MYECKOr0 Pa3BUTHUS, HHAMBHAYAJIbHBIX BO3MOMKHOCTEH M COCTOSIHHS
30pOBbs (Hlajiee - MHANBUAYAIbHBIX 0COOeHHOCTeH). ObecneunBaeTcss COONMOICHNE CIEAYIONTUX
o0mux TpeOOBaHMN: UCIONB30BAHUE  CIELHUANBHBIX TEXHUYECKHX  CPEACTB  OOy4YeHUs
KOJUIEKTHBHOTO W  HMHAMBUAYAJIbHOTO TMOJb30BaHMs, MPEJOCTABICHUE YCIAYr aCCHCTEHTa
(TIOMOIIHMKA), OKAa3bIBAIOIIETO TAKOMY OOydaromeMycss HEOOXOMUMYK) TEXHHYECKYIO MOMOIIb,
obecrieueHne NOCTyNa B 3[aHUS U MOMELICHUs, TIe MPOXOIST 3aHSITHs, APYrHe yCJIOBHs, Oe3
KOTOPBIX HEBO3MOKHO HJIHM 3aTPYJHEHO M3yUYeHUE TUCLIUTUTHHBI.

6.1.2. Obecnieuenne cobmoaeHus: o0mmx TpedoBaHUN

IIpn peanuzanuy JUCUMIUIMHBI HA OCHOBAHMU IMUCBMEHHOTO 3asBJICHHMs OOyYaroIlerocs
obecnieunBaercss COONIONIEHUE CIEAYOIMUX O0mux TpeOOBaHUI: TPOBEACHHE 3aHSITHH IS
oOyuaromuxcsa-uHBaUAoB 1 aun ¢ OB3 B ogHON ayAMTOPUU COBMECTHO € OOYYarOIIUMUCS, He
UMEIOIIUMH  OTPAaHUYEHHBIX BO3MOXKHOCTEH 3/I0pOBBS, €CIHM 3TO HE CO3/1aeT TPYAHOCTEH
o0y4aromumcs;, MPUCYTCTBUE B ayJAUTOPUM ACCUCTEHTa (ACCHUCTEHTOB), OKa3bIBAOIIETO(HX)
oOy4aromuMcsi HEOOXOAMMYI0 TEXHHYECKYID TMOMOIIb C Yy4YeTOM UX HHIUBUAYaJIbHBIX
0COOEHHOCTEH; MOJIb30BaHIE HEOOXOIUMBIMU O0YHarOIUMCS TEXHUYECKIMHU CPEICTBAMU C YIETOM
WX UHINBUAYAIbHBIX OCOOEHHOCTEH.

6.1.3. JloBenenne na0 CBeOeHHs OOYYAIOLIMXCS C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH
3I0pPOBbsI B JOCTYIHOMN JJIsl HUX (popMe BCeX JIOKATbHBIX HOpMaTUBHBIX akToB ®I'BOY BO TTMY
Munsapasa Poccun.



Bce nokanpHble HopmaTuBHbIe akTel @I BOY BO TIMVY Munsnpasa Poccuu no Bonpocam
peanu3auy JUCHUILIHHBI (MOIYJIs1) TOBOIATCS 1O cBeneHust oOyuaromuxcs ¢ OB3 B mocrymHO#
111 HUX (popme.

6.1.4. Peanusauus yBeNMYEHHs MPOJOJIKUTEIBHOCTH IPOXOXKIECHHUS MPOMEKYTOUHON
aTTeCTallMd MO OTHOIIEHWIO K YCTAaHOBJICHHOH NPOOJUKUTENBHOCTH Il OOyYaromerocs ¢
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbsI

@opma TmpOBEAEHUsS TEKyLIEH M MNPOMEKYTOUHOM aTTeCTalUud MO IUCLUIUIMHE I
00y4arImuXcst MHBAJIMIOB U JIUL C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbsI YCTAHABJIMBAETCS C
yUETOM HHIUBUAYAJIbHBIX NCUXO(QU3MYECKHX OCOOeHHOCTeH (YCTHO, NMHCbMEHHO Ha Oymare,
NMUCBMEHHO Ha KOMITBbIOTEPE, B OpME TECTHPOBAaHUA U T.I.). IIpONOIKUTENBHOCTD MPOXOXKISHHS
NPOMEXYTOUHOM  aTrrecTallid [0 OTHOUIEHMI0O K  YCTaHOBJIEHHOW MPOAODKUTEIbHOCTU
YBEJIIMYUBACTCSI 110 MMUCbMEHHOMY 3asIBJICHHIO OOyHarOIIerocsi ¢ OrpaHUYE€HHBIMH BO3MOKHOCTSIMH
310poBbsi. [IpONOIKUTENBHOCTh TOATOTOBKM OOYYArOIIErocss K OTBETY Ha 3a4eTe YBEIMYUBACTCS
He MeHee yeM Ha 0,5 Jaca.



0]

MpunoxeHne 1

KOHTpOobHbIe BONPOCHI K 3K3aMeHy no ancuunnnHe 61.0.11 OnTuka, aToMHas un3mnka

Kopg

30.05.01

OrK-1

OrnK-4

A/03.7

TeKCcT KomneTeHunmn / Ha3BaHUA TPYA0BON PYHKLUM / Ha3BaHUS
TPYAOBOr0O AeCTBMA / TEKCT 3/1eMeHTa CUTYaLMOHHON 3a4aun

MeanumuHcKas buoxmmms

CnocobeH WCMonb3oBaTb W MPUMEHATb  (hyHAAMEHTaNbHble 1
npuKNagHble  MeAULUMHCKWE, €eCTeCTBEHHOHAay4Hble 3HaHWs  Ans
MOCTaHOBKM W pPeLlleHns CTaHAapTHbIX W WMHHOBALMOHHbLIX 3afay
npogeccroHanbHO

CnocobeH onpefensTb CTpaTernto ¥ Npo6neMaTuKy WCCNef0BaHWA,
BbIOMPaTb  ONTUManbHble  CMNOCOGbI WX  PeleHns, NPOBOAUTH
CACTEMHbIA  aHaM3  O0OBLEKTOB  MCCMeAoBaHWs,  OTBeYaTb  3a
NpaBUIbHOCTb M 060CHOBAHHOCTbL BbIBOAOB, BHEAPEHMWE MOMYYeHHbIX
pe3ynbTaToB B NPaKTUYECKOE 34PaBOOXPaHeEHNE

OCBOEHMWE 1 BHEIPEHWE HOBbLIX METOO0B KAMHUYECKUX Ta6OPaTOPHbIX
NCCNeAoBaHNA U MeAMLIMHCKOTrO 060pYO0BaHMs, npegHasHauYeHHOro
AN UX BbIMO/IHEHNS

,D,AI7ITE OTBEeTbl HA BOMPOCHbI

1) 3aKoHbI reoMeTpuYecKoii ONTUKN: NPAMOSIVHENRHOoe
pacnpocTpaHeHne CBeTa, 3aKOH OTPaKEeHWUs, MNpPenoMIeHuns,
MOJSIHOEe BHYTPEHHEE OTpaXKeHue.

2) JIvH3bl. Buabl nnvH3. XapakTepucTUKU NMH3. TOHKas nH3a.
®opMyna TOHKOWN INH3bI. MOCTpOeHMe N306paKeHNS B TOHKON
NINH3E.

3) Xop nydyeit B MuKpockone. Mpefen paspelleHns onTUYecKoro
MUKpockona. Abeppauuy ONTUYECKMUX CUCTEM.

4) OnTtunyeckas cuctema rnasa. HegoctaTku.  [locTpoeHuwe
N300paXkeHns B rnase nNpu AaibHO30pPKOCTN M 6U30PYKOCTH.
AKKomogaums. dusnyeckas n r3nonoruyeckas pepaxkums.

5) CBeT KaK 3nekTpomarHutHas BonHa. [MpuHumn [toireHca.
KorepeHTHOCTb. Bpems KOrepeHTHOCTM. OnnHa
KOrepeHTHOCTU. PafiuyCc KOrepeHTHOCTH.

6) VIHTepdepeHums. YcnoBume MakKCUMyMOB W MWHUMYMOB
WNHTEHCUBHOCTMW.

7) LupunHa nHTepdepeHUNOHHON nonockl. MeTogbl HabnoLeHNs
nHTepgepeHunn: metog KOHra, 6unpusma dpeHens.

8) WHTepepeHUns cBeTa B TOHKMX MNJeHKaxX. [10/10Cbl paBHOroO
HaKnoHa (MHTepdepeHLUMsa OT NAoCKoNapanieslbHOMN NaacTUHbI)

9) Monocbl paBHOM TONWMHLI (MHTepdepeHUns OT MAACTUHKM
nepemeHHON TonwmHbl). Konbua HbloToHa.

10) HTepdepomeTpsl. YCTpOIiCTBO. MpumeHeHwWe.
VHTepthepomeTp XKameHa. VHTepdepomeTp POXKAECTBEHCKOrO.
NHTeptepomeTp MaiikenbcoHa.

11) NpuHumn  ToireHca-®peHens.  Oudpakuma. MeTtog  30H
®peHens. MpsAMONMHENHOe pacnpoCcTpaHeHne CBeTa.

12) Anpakumns ®peHens Ha KPyriiom 0TBEPCTUN.

13) Aundpakuns dpayHrodepa Ha OAHON LLENN.



14) Andpakuns dpayHrodepa Ha AMEPaKLMOHHON peLLeTKe.

15) MNpocTpaHCTBEHHAS peLueTKa. Oundpakuns Ha
NMPOCTPaHCTBEHHON  peweTke. ®opmyna Bynbha-bperros.
PEeHTreHOCTPYKTYPHbI aHa/In3.

16) Pa3peluatowas cnocobHOCTb ONTUYECKMX NPMO0pPOoB. Kputepuii
Panes. MoHATME 0 ronorpagum.

17) Monsipnsauns. Monsipn3oBaHHbI 1 eCTECTBEHHbIV CBET. 3aKOH
Mantoca. ONTUYECKN aHU3OTPOMHbIE Cpelbl.

18) OnTnuyeckn  akTMBHble  BellecTBa. [10BOPOT  MJIOCKOCTU
nonapusauunn. Monapumerpus.

19) MonyyeHne nonspm3oBaHHOro ceeta. HWKoNb. AHMU30TPONUS
nornowexHus. AHU30TpoONUA npenomneHuns. KVckyccTeeHHas
aHu3oTpanus.

20) Oucnepcusa ceeTa. HopmanbHas U aHoManbHaa AuCrepcus.

21) MornoweHne ©n paccesHus cseTa. 3akoH byrepa-/labepTa.
OnTunyeckas  NNOTHOCTb.  KoathuumeHT  mponyckaHus.
Konopumetpus.

22)3aKOHbl  TEnoBOro n3nyyeHus. MoTok n3nyyeHus.
OHepreTuyeckas CBETUMOCTb. CnekTpasibHbIA KOIPPUUUEHT
nornoweHns. CnekTpanbHbIi KOIPOULMEHT OTPaXKEeHUS.

23) AGCONOTHO 4epHoe Teno. 3akoH Kupxroda. Cepoe Teno.
3akoHbl CTedhaHa bonbumaHa 1 cMelleHns BuHa.

24)Tunote3za TlnaHka. ®Popmynbl Penes-IxuHca u  TnaHka.
YnbTpaduonetosas KatacTpoda.

25) OnTnyeckasd  nupomeTpus.  PaguauyuMoHHas  Temneparypa.
LiBeToBas Temnepartypa. HApkocTHad TemnepaTtypa. OCHOBbI
Tepmorpapuu.

26) PoTo3(hDeKT. Bugbl  hoToadpdekTa. BonbT-amnepHas
XapakTepucTuka. 3akoHbl HoTO3dPdeKTa.

27) YpaBHeHUe JiiHWTeHA ANa BHELHero ¢otoaddekta. KpacHas
rpaHuua. Macca n umnynsc poTtoHa. [laBneHune cBeTa.

28) VicTopus pa3suTusa NpeacTaBfeHNiA 0 CTpoeHMn atoMa. Mogenu
aToma TomncoHa n Pesepopga. Hegoctatku aTUX Mogenei.
29) NNnHeituatbii  cnekTp artoma Bogopoga. Cepumn  banbmepa,

NaimaHa, MaweHa 1 T.4. MocTynatbl bopa.

30) OnbITbl PpaHKa-Mepua. CnekTp atroma Bogopofa Mo bopy.
[JocTonHcTBa 1 HegocTaTKM Teopun bopa.

31)Mvwnotesa Jlyu [Je bBpoinga. MwukpoyacTuuybl. OnbiTbl MO
AMdpakumm  Yactuy, M UX  KBAHTOBO-MeXaHU4ecKas
NHTepnpeTauus.

32) CooTHOWeHMe HeonpeaeneHHocTein [einseHb6epra. OCHOBbI
3NIEKTPOHHOM  MuKpockonuu.  CTpOeHWe  3/1EKTPOHHOrO
MUKpocKona. oyemy paspelueHne 3MeKTPOHHOro MUKpPOCKoMa
BblLLIE, YeM ONTUYECKOro?

33) OCO6eHHOCTM  ONUCaHUA  [BMXKEHMS 4acTWL, B KBaHTOBOWA
MexaHuke. BonHOBas (PYHKUWMA W ee BEepOATHOCTHBIA CMbICA.
CovicTBa BOIHOBOW (hYyHKLMN.

34) O6uwee ypaBHeHue LLpeanHrepa. YpaBHeHue LUpeanHrepa ans
CTaLMOHAPHbIX COCTOSHWIA.

35)Yactmua B NOTEHUMANbHON siMe C GECKOHEYHO BbICOKMMM
CTEHKaMW.

36) MpoxoxaeHne 4acTuLbl CKBO3b MOTEHUMabHbIA  Hapbep.



TyHHENbHbIN 3 GeEKT.

37) JInHeAvaTbll  rapMOHUYECKUA  OCUMANATOP B KBaHTOBOWA
MeXaHWuKe.

38) ATOM BOLOpOAa B KBaHTOBO MexaHuKe. KBaHTOBble YnCa.

39) 1-s coCTOsHME 3/IEKTPOHA B aTOMe BOLOPOLa.

40) OnbIT LTepHa n Tepnaxa. 'mnoTesa O CNWHe 3/1eKTPOHa.
CnnHoBOe KBaHTOBOE YMC/O.

41) MpuHumn HEpPa3NNUMMoCTH TOX[ECTBEHHbIX yacTu,.
CummeTpus  BONHOBbIX  (DyHKUMWA.  MpuHuun  Maynw.
PacnpegeneHune 31eKTpoHa B aTOME M0 COCTOAHUAM.

42) ATOM B MarHMTHOM nosne. dhdekT 3eemaHa. dhdekT LLTapka.

43) DNeKTPOHHbIA NapamarHUTHbLIA Pe30HaHC W ero NpUMeHeHue B
MeLMnLHe.

44) PeHTreHOBCKMe CMneKTpbl. TOPMO3HOE M XapaKTepuUCTUYEecKoe
N3/yYeHme.

45) B3aMOofeNCTBNE PEHTIEHOBCKOrO W3/lyYeHUs C BELLeCTBOM:
KorepeHTHoe paccesHune, KOMNTOH apgeKT, (hoToaddeKT.

46) NMpUMEHEHNE PEHTIEHOBCKOr0O U3NTyYeHUS B MeAULMHE.

47) Monekynbl.  ToHATME 06  3HepreTMyeckmx YPOBHSIX.
MonekynsapHble cnekTpbl. KOM6UHaLMOHHOEe paccesHue CBeTa.

48) COHTaHHOE W BbIHYX/JEHHOE  U3/yYeHue. VHBepcua
HaceneHHocTel. Jlasepbl.

49) CBOiCTBa  /1a3epHOr0  M3NyyeHWs. BnusHme  nasepHoro
N3MYyYeHNs Ha BUOMOTMYECKYHO TKaHb.

50) /ltomnHecueHUMA.  3aKOoHbl JTloMUHecueHUnn. CTOKCOBble U
AHTUCTOKCOBbIE KOMIMOHEHTbI.

LLIkana oueHnBaHnA

«OTANYHO» - 6onee 80% npaBuUIbHbLIX OTBETOB

«Xopowo» - 70-79% npaBuNbHbIX OTBETOB

«Y 10BNIeTBOPUTESNILHO» - 55-69% npaBunbHbLIX OTBETOB
«HeynoBneTBOpuUTENbHO» - MEHee 55% npaBubHbLIX OTBETOB



MpunoxkeHne 2

TecToBble 3afaHnA no gucumnanHe 61.0.11 OnTuka, aToMHas (hu3mka

TeKCT KoMneTeHUMN / Ha3BaHWUSA TPYLOBOW yHKLMUKM /

KoA Ha3BaHUsA TPYLOBOro AeCTBUA / TEKCT
30.05.01 MegumumHcKas 6uoxnmms
CnocobeH MCNonb30BaTb M MPUMEHATH (PYHAAMEHTalbHble U
OMK-1 npuKnagHble MeAULMHCKNE, eCTeCTBEHHOHAYYHble 3HAHUA [N
MOCTAaHOBKM U pPeLIeHnss CTaH4APTHbIX W  WHHOBALMOHHbIX
3afjay nNpopeccMoHanbHOM
CnocobeH  onpefenatb  cTpaterMto M nNpobremaTuky
nccnefoBaHuiA, BblonpaTb ONTUMaIbHbIE CMOCOObI MX PeLUeHNS,
OnK-4 NMPOBOAMTbL CUCTEMHbIA aHaiM3 O0OBLEKTOB  WCCMeL0BaHMS,
OTBeYaTb 3a MpPaBU/IbHOCTbL M O0OOCHOBAHHOCTb BbIBOJOB,
BHefpeHWe MONYYeHHbIX pe3ynbTaToB B MNpaKTUyecKoe
3[paBoOXpaHeHue
OCBOEHME U BHeApeHWe HOBbIX METOLOB  K/IMHUYECKMX
A/03.7 nabopaTopHbIX nccnefoBaHuUin 7 MeAULMHCKOro

060py10BaHMs, NpeaHa3HauYeHHOro AnS UX BbINONHEHUS

OANTE oTBeTbl Ha BOMNpoCbl TeCTOBbLIX

3AJAHNW 1YPOBHA (OAVH MPABW/IbHbINA OTBET)
1 KakvmMm nepBuUYHbIM 3(hPeKTOM OnpesensieTcd B OCHOBHOM
ocnabneHve pPeHTTeHOBCKOIO W3Ny4YeHWUs MNpu MeLULMHCKOM
npocBevMBaHNN?

a) PEHTTeHOBCKNIA POTOINDEKT

6) KOrepeHTHOe paccesHue

B) KOMNTOH-3(h(hekT

r) KOMNTOH-3(h(peKT 1 KOrepeHTHOe paccesHue

2. Jo3a, sBAAlOWasca  Mepoi  MOHM3AUMM  BO3AyXa
PEHTreHOBCKUMU U Y-/lyqamu

a) 3KCNO3NLMOHHAA f03a

0) aKBMBa/IeHTHas fo03a

r) netasibHas [o3a

[) NpefensHo fonycTMMas fo3a

3. YUTo noHumaroT nog nepuoLom nosaypacnaga paguoHyknmga?
a) Bpems, 3a KOTOpPOe pacnafaeTcs MofIoBUHA M3HAYalbHOMO
KonnuecTBa agep

6) BEpPOATHOCTb pacnaja B e4UHULY BpPeMeHU

B)aKTUBHOCTb pagnoHyKInaa

r) YMC/o pacnajfos B eAVHULY BpeMeHU

4. W3 KakuMX OCHOBHbIX YacTeidi COCTOMT OMTUYECKWIA
KBaHTOBbIN reHepatop (nasep)?

a) aKTUBHasA cpefa, UCTOUYHMK HaKayku, TopLEeBble 3epKana

0) aKTUMBHaA cpefa UCTOUYHMK HaKauyku, MOHOXpOMAaTop

B) UCTOYHUK HAKaYKW, TOPLLEBbIE 3epKana, MOHOXPOMAaTOop



) MICTOYHUK HaKauyKW, aKTUBHas cpeja, nonsapusaTop

5 Mo rpagyvpoBoYHOMY rpaduKy ONpefennTb ONTUYECKYHD
NNOTHOCTb pacTBopa KoHueHTpauuu 0,0325 r/mn.

a) 0,65

6) 0,75

r) 0,8

n) 0,4

6. Ha rpagmke npeacraBneH CnekTp MOr/OLWEHNS HeKOTOpPOro
BewlecTBa. Ha  Kakoil  AfvMHe  BOMHbLI  ONpeAensoT
KOHLEHTpaLMIio  3TOro  BeulecTBa MeTOLOM  OMTUYECKOW
KonopumeTpun

a) 350

6) 270

B) 400

r) 410

7. Tonapu3auMoHHbIA  MWUKPOCKOMN,  WCMONb3yeMbli B
rMCTOMOrMK, NO3BONSAET UCC/EA0BaTbL

a) Npo3payHble TKaHW

6) OKpaLLEeHHbIe TKaHW

B) TKaHu, 06nafaroLine onTUYECKON aHN30TPONmein

r) TKaHW, obnafaroLine CUIbHbLIM MOrNoLWeHnem

8. B ocHOBe MeTOA0B MONAPUMETPUMN NEXUT ABNEHNE

a) MOMIHOr0 BHYTPEHHErO OTPaXXEHWUS

6) ONTUYECKOWN aKTUBHOCTHN

r) NOrnoLLeHnsa ceeta

[) OTpaXKeHWsa 1 NpesiomeHns ceeTa

9. TloyeMy npu pPEHTITEHOCTPYKTYPHOM aHasiM3e Henb3A
MCMOMb30BaTh U3/TyYeHUe ONTUYECKOro AnanasoHa?

a) [loTomy, 4TO [AAMHA BOJMIHbI  U3NYYeHUA OMTUYECKOro
[AunanasoHa MHOro 60/bLle pacCTOAHMA MeXAy aToMamu

6) [lloTomy, 4TO [ANMHA BOJHbI  W3MYYEHUS OMNTUYECKOTO
[mnanasoHa MHOMO MeHbLUe pacCTOAHUSA MeXay aToMamu

B) [loToMy, 4TO WU3Ny4YeHWe ONTMYECKOro [Mana3oHa He
MPOHWKaeT Bry6b UccneayemMoro BeLLecTsa

r) rloTomy, u4To AUPPaKUMOHHAA KapTWHa MOonyvaeTcs
HEYeTKOA

10. BO CKOMbKO pa3 MOXHO TMOBLICUTL paspeLlarLLyto
CMOCO6GHOCTb MUKPOCKOMa, Mnepeigs K goTorpagupoBaHuio B
ynbTpaduoneTosbix nyyvax (4NMHa BOMHbI paBHa 270 HM) no
CpaBHeHMIO C (hoTorpaupoBaHMeM B 3eMeHbIX fy4vax (aamHa
BOJIHbI paBHa 540 HM)?

a) 2

0) 4

B) 6

r)8



11. B uem 3aK/wyaetca dABMeHWE akKKomofauuu rnasa
yenoseka?
a) VI3MeHeHne KpuBM3HbI XpycTanmka
6) CmelleHre XpyCcTannka BA0/Ib ONTUYECKOW OCK
B) MoBoOpOT rnasHoro s6s10Ka
r) VI3aMmeHeHMe nNpocBeTa 3payka
12. Kakaa 13 npenomnsioolmnX cpeg rnasa WUrpaet posb
paccenBaloLLel NIMH3bI?
a) CTEK/I0BMUAHOE TeNo
6) XpycTanmk
B)porosuua
r) XXUAKOCTb NepeaHeli KaMmepbl rnasa
13. BbINyK/0-BOrHyTas /IMH3a cAenaHa m3 crtekna (n=1,5) u
Haxoautca B cepoyrnepoge (n=1,62). Pagunyc KpvBWU3HbI ee
MOBEPXHOCTEN paBHbl COOTBETCTBEHHO 20 cM 1 -10 cM. B aTom
cnyyae niMH3a byer:
a) cobmpatoLein
6) pacceunBatolLLel
B) OMNpese/inTb HEBO3MOXHO, HY>XHO CTPOUTb U306paxXeHme
r) MOXeT 6bITb Kak cobuparolier, Tak U paccenBaroLlein, B
3aBWCMMOCTY OT PacCTOSHUA MpeiMeTa [0 Hee.
14. I'paHULA TEMHOr0 M CBET/IOF0 CEKTOPOB, Habnogaemas B
pepakTOMETpe NpPU U3MEPEeHWU MPO3payHbIX PacTBOPOB,
COOTBeTCTBYeT
a) rpaHuLe pasfena AByx cpes
6) npegensHOMY Yriy npenomaeHns
B) YI/ly NOIHOIO BHYTPEHHEr0 OTPaXeHUs
) ONTUYECKOW NNOTHOCTY pacTBOpa
LLIkana oLeHnBaHuMA
«OTNNYHO» - 6osniee 80% npaBU/IbHbIX OTBETOB HA TECTOBbLIE 33jaHNA KaXA0ro YPOBHSA
«Xopowo» - 70-79% npaBu/bHbIX OTBETOB HA TECTOBbIE 3aaHNA KaXA0ro ypoBHSA
«Y 0OBNEeTBOPUTENbHO» - 55-69% NpaBu/IbHLIX OTBETOB Ha TECTOBbIE 3aaHNA KaXA0ro ypoBHA
«HeynoBneTBOPUTENbHO» - MeHee 55% npaBu/ibHbIX OTBETOB Ha TECTOBbIE 3alaHNs KaX0ro
YPOBHS



IIpunoxenue 3
Yek-IHCT OLeHKH NPAKTHYECKHX HABBIKOB

HaszBaHue npakTUYeCKOro HaBbIKA: ONPEACIEHNE KOHLEHTPALIMU MTPO3PAYHBIX PaCTBOPOB C

MIOMOIIIBIO pedpakTomMeTpa

30.05.01

MGI[I/ILII/IHCKaﬂ OHOXUMUSA

o)

OIIK-1

CriocobeH Mcnoabp30BaTh U MPUMEHATh (yHIAMEHTAIbHbBIE U
NPUKJIAHbIE METULIMHCKIE, €CTECTBEHHOHAYYHbIC 3HAHUS IS
NOCTAHOBKM W PEIICHUS CTAHAAPTHBIX U HWHHOBAIIMOHHBIX
3a1a4 npodecCHOHATBHON

OIIK-4

CriocobeH  ompemensiTb  CTpaTerurtd M NPOOJIEMATHKY
UCCIICIOBAHM, BBIOMpATh ONTUMAJbHBIE CHOCOOBI WX
peueHns, TNPOBOAUTb  CHCTEMHBIH  aHanu3  OOBEKTOB
HCCIIEIOBAHMS, OTBEYATh 32 MPABUIBHOCTb U OOOCHOBAHHOCTD
BBIBO/IOB,  BHEIAPEHHE  MOJYYEHHBIX  PE3yJbTAaTOB B
NPaKTHYECKOE 3PaBOOXPAHEHNE

D A/03.7

A/03.7 OcBoeHHne 1 BHEIPEHNUE HOBBIX METONIOB KJIMHHUYECKUX
71ab0PaTOPHBIX UCCIIeIOBAaHUN 51 MEAULIUHCKOTO
00OpYIOBaHUS, MPETHAZHAYEHHOTO JAJISl UX BBITOJHEHHSI

T/ | OcBoeHHE HOBBIX METOJIOB KJIMHIMUYECKUX JA0OPATOPHBIX HCCIENOBAHUHT

JelicTBue IIposeaeno He
POBEIECHO

1. Crnatp mpenogaBatesto I0NycK Kk jgadopaTtopHoli padorte | 2 Gamt 0 GaioB
(mocTaHOBKa Ll M 3alad dKCIEepUMeHTa, padorta ¢
prdopom)

2. Hactpours mnpubGop Ha Hauamo orcyera, BbICTaBHB | 1 Oamn 0 6amnoB
TPaHUILy CBETA-TeHH, YOpaB TUCTIEPCHIO

3. OmnpenenuTts ¢ TOMOLIBIO peppakTOMETPa MOKA3ATETb 6 Gan 0 H6amnoB
npesnoMyieHus: Habopa pacTBOPOB C U3BECTHOI
KOHLIEHTPaLMeH.

4. [ToctpouTs KaMMOPOBOYHOI rpaduK 3aBUCUMOCTH 2 fann 0 H6amnoB
NOKAa3aTeJsIsl TPEJOMIICHHS] OT KOHIIEHTPALMU PacTBOpa

5. Omnpenenutsb 1o rpaduKy HEU3BECTHYIO KOHLIEHTpamoo | 1 Oamn 0 H6amnoB
pacTBopa

6. CraenaTh BBIBOJIBI IO PE3YJIBTATAM HCCIICIOBAHUS 2 dann 0 H6ayIoB
Hroro 14 Gaos

OO01mas oLeHKa;

«3aureHo» He MeHee 75% BBITOJHEHUSA
«He 3auteno» 74 nu meHee% BBITIOJIHEHUS



