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1 [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHs MO JUCHHUIJIMHE, COOTHECEHHBIX
¢ IJIAHUPYEeMbIMH pe3yJIbTATAMH 0CBOEeHUsI 00pa30BaTe/IbHON NPOrpaMMbl

B pesynbrate ocBoeHUs 00pa30BaTeIbHON MPOrpaMMBbl CIIEHUAIUTETa 00yUaOIIHNACS
JIOJDKEH OBJIAZIETh CIEAYIOIMMHU pe3yibTaTaMi 00y4eHHsI O IUCLUILIUHE!

KOI[ 1 HAMMCHOBAHUC

KOMHCTE’:HI_[I/II/I1

KOII U HAUMCHOBAHUEC MHOU-

KaTopa

JOCTHIXCHUA KOMHCTCHHI/II/I2

[InanupyeMble pe3ysbTaThl 00yueHHs
(meckpunropsr)®

MK-4

CnocobGeH pa3pabaTbIBaTh HO-
BbI€ TEXHOJIOTHYECKUE CXEMBI

Ha OCHOBE Pe3yJIbTaTOB HAy4-

HO-HCCIIEIOBATEIbCKIX padboT

MK-4.3

[MonnMaHHe XUMHYECKUX U (u-
3UKO-XMMHYECKHUX MPOLIECCOB
nepepabOTKH 00 Ty4€HHOTO
SIEPHOTO TOILINBA

3uams:

OCHOBHBIE IPUHINIIBI OPraHU3alUH PaJHOXH-
MHUYECKHX MIPOU3BOJICTB; METO/IbI BBIACICHUS
PalMOHYKJINIOB U3 BBICOKOAKTUBHBIX CPEJL;
XHMHIO aKTHHHUIHBIX 3JIEMEHTOB, METObI NX
BhIZeNeHus U pasaenenus (3H-1)

Ymemo:

HCIIONB30BaTh PA3IMYKs B XHMHHU YpaHa,
HENITYHUS, TUTYTOHUS, aMePHLIUS ¥ KIOPHS IS
ux pazaesnenus; (V-1)

paccUMTHIBATH OCHOBHBIEC IIAPAMETPBI PaIN0-
xuMHUUeckoro mporuecca (Y-2)

Bnadems: MeToiaMu IPOSKTUPOBAHUS TEXHO-
JIOTHYECKHE CXEMBI Ha OCHOBE PE3yJIbTaTOB
HAY4HO-HUCCIen0BaTenbekux pador (H-1)

K-2

Cnocoben obecrieunts 0€3-
OIacHOE MPOBEICHHE PAOOTHI C
HCIIOJIb30BaHUEM PATUOAKTUB-
HBIX BEIICCTB B OTKPBHITOM BH-
JIC U OLICHUBATH TOJIY4aEcMYIO
JI03Y 3a CYET BHEIIHETO U
BHYTPEHHET0 00TyueHHs

IIK-2.3

[MoAroToBKa pajinOaKTHBHBIX
MpenapaToB U MOA00P YCIOBHIA
UX U3MEPEHHsI C YUETOM sIEp-
HO-()U3UYECKUX CBOWCTB pajiv-
OHYKITUJIOB

IK-2.4

Obecnieuenue 6€30MacHOTO
MPOBEJICHUsI Pa0OT C MCIONB30-
BaHHEM PaHOAKTUBHBIX Be-
IIECTB B OTKPHITOM BHIE U
OLIEHKA MOJTy4aeMOii 1036l 3a
CYET BHEIITHErO M BHYTPEHHETO
00ydeHus

3namsp

OCHOBHBIC MPUHIMIIBI OPraHUu3alnu pa6OTbI C
PaaAuOaKTUBHBIMU BEIICCTBAMU B OTKPBITOM
suge (3H-2),

I/ICHOJ'HJ?)yeMI)Ie Ha MpPaKTUKEC TCXHUYCCKUE
peLIeHHs, YYUTHIBAIOIIIE OCOOCHHOCTH pa-
JIMOAKTHBHBIX BEILECTB

Ymems: onpenensts 6e30macHble METOABI 00-
palIeHHs ¢ paIOaKTHBHBIMH IpenapaTaMu
(¥-3)

Braoems: TeXHUUECKUMU CPEICTBAMU U TIPH-
€MaMU IIPUTOTOBJICHUSA PAAUOAKTHUBHBIX ITPE-
napatos, (H-2);

3namv: OCHOBHBIE IPUHLIUITEI OPraHU3aLMA
Oe30macHbIX padoT ¢ paJMOaKTUBHBIMH Belle-
CTBaMH,

Ymems: onpenenste paauanuoHHO Ge3omac-
HbIE YCJIOBUS PabOTHI C PaJAMOAKTHBHBIMH
npemnapatamu (Y-4)

Bnaodemps: HaBbIKaMu 6€30MaCHOTO MPOBEJIS-
HUS paboT ¢ paAMOHYKIMAMH B OTKPBITOM
BUie B JabopaTopun 3 Kiacca; MeTogaMu
OLICHKH PaIMallMOHHOMN 6e30MacHOCTH U pac-
4eTa J1030BOit Harpy3ku Ha nepconan (H-3)

! Conepranue v HoMep KOMIIETEHIIMU B TOUHOCTH co0TBeTCTBYET ®I'OC BO 1 0TOOpaNaeTcs B MATPHIIE KOMIIE-
TEHIUH AJIs1 KOHKPETHOW AMCHUIITUHBI
2 Kon MHIMKAaTOpa NPUCBAMBAETCS PYKOBOJIUTENEM HAMPABJIEHHS MOTOTOBKH, OTOOPaXAETCs B MATPUIIE KOMITE-

TEHIUH U JoBojuTcs padpadborunkam PII/I. IloBTOpeHne KOTOB MHAMKATOPOB AJIsl KOHKPETHOH KOMIIETEHIIUH, pea-
JIU3yeMOU pa3HbIMH AMCHUILUIMHAMH, HE JOIYCKAeTCs
3 JleckpuUNITOPBI MEPEHOCSATCS M3 MATPUIIBI KOMIIETEHIIMH 63 CMEHBI (OPMYITHPOBOK




2 MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl.

Hucnurnmuna «Pagnoxumus» (b1.B.04) oTHOCUTCS K 00s3aTEIbHBIM AUCIIUIUTMHAM YacTH,
dbopMupyeMoil ydacCTHHKaMH 00pa3oBaTeNbHBIX OTHOIICHH, U U3y4aercs Ha 4 kypce, B 7 U 8
cemMecTpax.

B MeroaudeckoM IaHe MUCIUILUIMHA OMMUPACTCS HA AJIEMEHTHI KOMITETEHIUH, chopmupo-
BaHHbBIC TIPU M3yYeHUU TucHUIInH «OOmas W HeopraHuyeckas Xumusy, «OpraHuyeckas Xu-
Musi», «@Dusndeckas xumusy, «KommougHas XuMusy», «AHAIATHYECKAs XUMHS W (PUIUKO-
XUMUYECKHE METOABI aHamu3ay, «OCHOBBI SIEPHON (U3HKH U JOZUMETPHUU» U MOTYT OBITh OC-
HOBOU 111 (hOpMUPOBAHUS KOMIETCHIMA MPU M3YYCHUH NUCUUIUIHH crieruanm3anun («[Ipus-
MBI, METO/IBl M TEXHUYECKHE CPEJICTBA YIPABICHUS PAIMOAKTUBHBIMHU OTXOmaMm», « TexHoo-
rusi Ae3akTuBauny», «OCHOBBI IPOCKTUPOBAHUS PAAUAIMOHHO OMACHBIX MPOU3BOACTBY, «Opra-
HU3AIMs, TEXHOJIOTHS M SKOHOMHKA BbIBOJIA U3 dKcIuTyaranuu SIPOOy).

[TomyueHHbIC 3HAHUS HEOOXOIUMBI CTYICHTAM TAaKXe MPH MPOXOKIESHUHN IMPOU3BOJICTBECH-
HOM MPaKTUKH, TTOJTOTOBKE, BHIMOJHEHUH U 3aIUTE BBITYCKHOW KBaTM(MUKAIIMOHHONW PabOThI 1
IpU pEUICHUU HAy4YHO-UCCIIEN0BATEIbCKUX, MPOEKTHO-KOHCTPYKTOPCKUX, IMPOU3BOACTBEHHO-
TEXHOJIOTMYECKUX 3aj7a4 B Oynyiiel mpodeccuoHanbHON AesITeNbHOCTH.

3 0O0beM IMCHUILIUHDI

. Beero, Cemectp

Bun yae6HO# paboThI aKaJIEeMUYECKUX

4acoB 7 8

OO0mast TpyA0eMKOCTb 1M CHUILIIHHbI 10/ 360 4/144 6/ 216

(3a4eTHBIX SAMHMII aKaIEMUICCKIX YacOB)

KonrakTHasi pa0doTa ¢ mpenogaBaresiem: 162 74 88
3aHATHUS JEKIIUOHHOTO THUIIA 36 36 -
3aHSTHUS CEMHUHAPCKOTO TUMA, B T.4. 116 36 80

CEMHUHApBI, MPaKTUYECKUE 3aHATHS (B TOM
qrclie IPaKTHYeCKas MOATOTOBKA) 52 (14) 36 (10) 16 (4)
1abopaTopHbIe PabOTHI 64 - 64

Kypcooe npoexktupoBanue (KP nmu KII) - - -
KCP 10 2 8

JpyTUe BUJbI KOHTAKTHOM paboThI - - -

CamocrosiTesbHast padora 153 25 128
;I:gg)Ma Tekymero kouTpoJas (Kp, pedepar, PI'P, . san. (M3) 13 3
®opma npomexyrounoii arrecranuu (KP, KII, | Dksamen (45), | Dx3amen 3
3a4€T, YK3aMEH) 3a4eT (45) aver




4 Copep:kaHue TUCHUNTHHBI

4.1 Pa3zgeanl IMCHUILIMHLI U BUABI 3aHATHH

3aHgaTus
CEMHUHAPCKOT0
THIIA,
aKaJieM. 4achl
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1 | OcHoBHBIC Onpe/ieICHUs U TIOHSITHSI. 4 8 10 24 | 1IK-4 I1K-4.3
Oco0eHHOCTH 00BEKTOB HCCIICIOBAHUS B
PaTMOXUMHH
2 CocTosiHue paJIMOAaKTHBHBIX AJIIEMEHTOB 2 4 10 4 [1K-2 [1IK-2.3
(HYKJIUJIOB) B KHJIKOU, TBEPIOH U Ta30BOM
¢dazax
3 | IIporecchl H30TOMHOIO 0OMEHa 2 4 - 6 |[IIK-2 |IIK-23
4 ITporiecchl COOCAKIEHUS B PATHOXUMHH 2 4 8 20 | IK-4 - IIK-4.3
S IIpomecchl afcopOLUK B paJuoXUMHUH Z 5 8 8 |IlIK-2 gﬁ:gg
6 [Tporecchl )KUIKOCTHOM IKCTPAKIIUHU B pa- 2 5 8 18 [1K-4 [1K-4.3
JTHOXHUMUH
7 Xpomarorpaduyeckre IpoIeccsl B pajnuo- 2 4 8 12 [1K-4 [1K-4.3
XUMUAN
8 | DIEKTPOXHMHUYECKUE MPOLECCHI B PATHOXH- 1 2 - 2 [1K-2 [1K-2.3
MUU
9 | XuMuvecKoe COCTOSIHUE aTOMOB, 00pa3yro- 2 2 - 2 [1K-2 I1K-2.3
HIMXCS TIPU SICPHBIX IPEBPAICHHUSIX
10 m 2 4 - 8 I1K-4 I1K-4.3
OJIyYCHHE PaIMOAKTUBHBIX H30TOIIOB
11 | Ilpumenenue pagMoOaKTUBHBIX H30TOIOB 3 2 - 20 |IIK-2 |IIK-2.3
12 | O6mas xapakTepucTUKa XUMHU aKTHHOUIOB 2 2 - 8 |IIK-2 |IIK-2.3
13 XUMUS TOPUS ¥ TPOTAKTUHUS 2 1 12 7 TK-4 TK-4.3
14 2 2 - 7 [1K-2 [1K-2.4
Xumusd ypaHa K-2 [K-2 3
15 | Xumus mryronus 2 1 - 4 |IIK-2 |IIK-2.3
16 | Xumus venrynus 2 - - 1 |[IK-2 |1K-2.3
17 | Xumus amepunus 1 1 - 1 |IIK-2 |IIK-2.3
18 | Xumus KIopHst U TPAHCKIOPUEBBIX DIEMEHTOB 1 1 - 1 |IIK-2 |IIK-2.3
UTOT'O 36 52 64 | 153




4.2 3aHaTUd JEKIMOHHOI0 THIIA

Ne
pasznena
JIACILIHIIT-

JIMHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHSATUS

O0newM,
aKaj.
Yacel

WuanoBanu-
oHHas ¢opma

1

OcHoBHble omnpeaeneHuss U NOHATUA. OcOOEHHOCTH OOBEKTOB HC-
clleZIoBaHUA B paguoxumun OmnpezenieHue npeaMera paguoXuMUH.
Crneuunguyeckue 0COOEHHOCTH OOBEKTOB HCCIEAOBAHUS PaUOXU-
mun. Crnennguka METOI0B KOJIMYECTBEHHOTO OIPEENICHHUs Paano-
aKTUBHBIX HYKIHJOB. KpaTkuii ncropuueckuii 0030p pa3BUTUS pa-
JUOXUMHMH. MecTO U pojib pPaJUOXUMHUH B Pa3BUTHH HAYKH U TEXHU-
KM Ha COBPEMEHHOM JTarle.

B
JOT

CocTosiHHE paJMOAaKTUBHBIX JJIEMEHTOB (HYKIUIOB) B KUAKOH,
TBEpOH U ra3oBoil gazax. [Ipouecce ruaponusa u ux 0COOEHHOCTH
B pacTBOopax OOJBIIMX pa3BeqeHHH. VICTHHHBIE KOJUIOW/BI U TICEB-
nokosutoubl. [lpreMspl, MO3BONSIONIME YCTAHOBUTH MPUPOIY KOJI-
nougHoro cocrostaus. [Iponeccsr komriekcooOpasoBanusi. OCHOBBI
AKCIIEPUMEHTATIbHBIX METOJIOB UCCIICIOBAHUSI COCTOSIHHS PaIuOaK-
TUBHBIX DJIEMEHTOB B XKuAKou (aze. CocTosHUE PaguOaKTUBHBIX
3IIEMEHTOB (HYKJIMJIOB) B TBEP/IOH U ra3oBoii (hazax

JIB
JIOT

ITponieccsr u3otonHoro obmena. Kiaccugukanus peaxkuuii uzo-
TOIMHOTO OOMeHa. MeXaHU3MBbl peakiuii u30TomHoro oomena. Tep-
MOJIMHAMUKA U KUHETHKa peakluil MaeanbHOro MU30TOIMHOro oOMe-
Ha. KuHeTnueckne XapakTEepUCTHKH PEeakIfii U30TOIMHOTO OOMEHa
(mepuon mosyoOMeHa, KOHCTaHTa CKOPOCTH, HOPSIOK PEAKIMH,
SHEpPrusl aKkTUBAIMM) U METOAbl UX omnpeaeneHus. OCHOBBI JKCIIe-
PUMEHTAIbHBIX METOAOB MccienoBaHus. [IpakTuueckoe UConb30-
BaHUE PEaKIMil H30TOMHOro 0OMEHa.

B
JOT

[Iponieccrl coocakieHus: B paluOXUMUU

MexaHu3MbI MPOLIECCOB COOCAKICHUS, TUIIBI HOCUTENEH. Marema-
TUYECKOE ONTMCAaHUE U OCHOBHbBIE 3aKOHOMEPHOCTH

MPOIIECCOB COOCAXKJEHUSI C M30TOMHBIMU, CIIEIUPUICCKUMUA HOCH-
TenssMu. TepmonuHamuueckass Teopust PaTHepa mponecca COKpH-
crayunzanuu. KoHcranta XionuHa, KO3(PGUIHUEHT KpUCTaILIA3a-
1MUY, TIOCTOSTHHAS KpHUCTaUIU3aNusl, uxX (u3nueckuid cMbici. Brus-
HUE€ Pa3IMYHBIX (PAaKTOPOB Ha COOCAXKIACHHE. DKCIEPUMEHTATbHBIC
MIPUEMBbI pa3rpaHUYeHUs Pa3IMUHbIX BUJIOB coocaxaeHus. [IpakTu-
YECKOE 3HAYEHUE U HCIOJIb30BaHHUE MPOIECCOB COOCAKICHUS B pa-
JUOXHUMUN

B
JOT

[Tpoueccel ancopdbunu B paanoxumuun Knaccudukaius nporeccos
azcopbunu. MaremaTndyeckoe ONMCcaHne U OCHOBHBIE 3aKOHOMEp-
HOCTH IIPOLCCCOB aﬂcop6u1/m Ha MOHHBIX KpHUCTaJlJIaX, KOJIJIOUIHBIX
1 aMOp(HBIX 0CajiKax, Ha YIIIAX, CTeKJIe M OyMaXHbBIX (DPUIIBTPaAX.
3Ha4yeHHe U IPAKTUYECKOE UCIIOJIb30BAaHHUE MTPOLIECCOB aCOPOLIUH B
paaMOXMMHUYECKUX MCCIEA0BAaHUAX U IPOU3BOICTBAX

JIB
0T




Ne
paznena
JIACIIUII-

JIMHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHsATUS

O0newM,
aKaj.
Yacel

NuanoBanu-
oHHas ¢opma

6

3aKOHOMEPHOCTH U KJIacCU(UKALHS TPOLIECCOB JKUIKOCTHON DKC-
Tpakuuu. OCHOBHBIE KJIACCHI AKCTPAr€HTOB, MEXaHU3MbI IKCTPAK-
LIMOHHBIX MPOLIECCOB, BIUSHUE PA3NUYHBIX (HaKTOPOB Ha dPek-
TUBHOCTb Tpoiiecca. KonnuecTBeHHbIE XapaKTEePUCTUKHU IKCTPaK-
LIMOHHOTO BBIICJICHUS U pa3esieHus], X (U3NYECKUN CMBICT U Me-
TO/Ibl HKCIIEPUMEHTANILHOTO onpeeneHus. [Ipaktnueckoe ucnosb-
30BaHUE IKCTPAKIIMOHHBIX MPOIECCOB B PAIMOXUMUYECKUX HUCCIIe-
JIOBAHUSX U MIPOU3BOJICTBAX.

B
JOT

XpomarorpapuuecKie MpoIecchl B panuoxuMur OCHOBHBIC 3aKO-
HOMEPHOCTH MOHOOOMEHHOM, pacrlpeaeTuTeIbHON U aJICOPOIMOH-
HOW xpomarorpaduu. KojuuecTBeHHbIE XapakTepUCTHKH dPdek-
TUBHOCTHU PA3ACICHUA PAAMOAKTUBHBIX HM30TOIIOB (BHCMCHTOB) MeE-
TOJIOM MOHOOOMEHHO# Xpomarorpaduu ¥ METObI UX IKCIIEPUMEH-
TAJIBHOT'O ONIPCACTICHUA. HpI/IMepI)I MMPAKTUYCCKOI'0 HMCII0JIb30BAHUA
XpoMaTorpaduvIecKux METO0B B PaTHOXHMHUH.

B
JOT

DNEeKTpOXUMHUYECKHE Tpouecchl B paguoxumun Crnenndudeckue
0COOEHHOCTH MOBEJIEHHs PAJUOAKTUBHBIX H30TONOB (3JIEMEHTOB) B
QJICKTPOXUMHUYCCKUX IIpOoLECCax. q)OpMaHI)HI)IC OKHUCINUTCIIbHO-
BOCCTQHOBUTEJIbHBIE MOTEHLMANbBI: ONpEAEICHUe TEePMUHA, COOT-
HOIICHHUE MCKAY BCIMYMHAMU q)OpMaJII)HOFO U CTaHAApPTHOI'O II0-
TEHLUAJIOB. DJIEKTPOXUMUYECKHE METOJBI BBIACICHUS U pa3lelie-
HUS paJiMOAaKTUBHBIX U30TONOB (31eMeHTOB). Mcnonp3oBanue 3mek-
TPOXUMUYECKHX MPOLIECCOB B PAAMOXUMUHU.

B
JOT

XUMUYECKOE COCTOSHHE AaTOMOB, OOpa3yloluxcs MpU SAEPHBIX
npeBpateHussx OOmue npeacTaBieHUs O MOBEIEHUH aTOMOB, 00-
pa3yroImxcs B pe3yibTaTe sIIEPHBIX IMPEBPAIICHU B COCTaBE MO-
JEeKyJSpHBIX cucteM ("Topsuux" aTOMOB WJIM aTOMOB oTnaun). O6-
pa3oBaHUE aTOMa OTJA4M; pacyeT SHEPTUHU OTAAYU U SHEPIUH, pac-
XOJlyeMOH Ha pa3pblB XUMUYECKOW CBA3M aToOMa OTAAud, BXOZAIE-
ro B COCTaB MOJIEKYJbl. Mosienp MoBeAeHUs aToMa OTJaul B KOH-
JEHCUPOBaHHOMU cpenie. MeTopl HccaeioBaHus peakiuuil "ropaunx”
atoMoB. Crenuduyeckue MeTOAbl KOHLEHTPUPOBAHMS PagUOaK-
THUBHBIX HYKJIUJIOB.

JIB
0T

10

[TomyueHue paguoakTUBHBIX U30TOINOB. PeakTopHbIE, IMKIOTPOH-
HbIE ¥ TeHEepaTOpHbIE paJIuOHYKIN bl BeIOOp sinepHoil peakiyu.
TpeboBanue k BeuecTBy MullleHH. PacueT BpeMeHu o0nydeHus..
MeTob! BbIACTICHUS PATUOHYKIUAOB U3 OOIyYEeHHBIX MUIIEHEH.
[Tonydenne paguoHYKIUAOB U MEAUIIMHCKUX LIeei

7B
JOT

11

[IpumeneHne paluOaKTUBHBIX U30TOIIOB.

Merto paaguoakTUBHBIX MHIMKATOPOB. PagnoMerpruueckue nme-
PEHHS ¥ PaAMOXUMHUYECKUIN aHanu3. PaguoananuTryeckas XuMHUs.
S nepHas meaunuHa.

JIB
JIOT

12

OO1m1ast XxapaKTepUCTUKAa XUMUHU aKTUHUAO0B MeTO bl OTy4eHusl.
[IpumeHenne

B
JOT




Ne

paznena
JUCLIMII-

JIMHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHsATUS

O0newM,
aKaj.
Yacel

NuanoBanu-
oHHas ¢opma

13

Xumus Topus U npoTakTuHus [lonoxxenne B nepruoau4eckon cu-
creMe. Mctopust oTkpbITHs. BaxkHelMe U30TONbI U METOIBI UX
MOJIy4eHUs1. XMMHUYECKHE CBOMCTBA: CTENIEHU OKUCIIEHUS, UX
YCTOWYMBOCTh, OCHOBHBIE XUMHUYECKHUE COCAMHEHUS, TOBEACHHUE B
BOJIHBIX pacTBopax. Metoabl Beizienenus. [ Ipumenenue. TopueBbiit
TOILUIMBHBIN ITUKII.

B
JOT

14

Xumus ypana Ilonoxenue B nepuoaudecKkon cucreMe. Baxkueni-
1€ U30TOMBI K METOJIbI UX MOTy4YeHHs. MeTobl pa3aeieHus u3o-
TOIIOB ypaHa. XHMHUYECKUE CBOMCTBA: CTEIIEHU OKUCIICHUS, UX
YCTOMYUBOCTb, OCHOBHBIE XUMUYECKUE COCAUHEHHUS, TOBEJICHUE B
BOJIHBIX pacTBOpax. Peakuuu 1ucrnponopiuoHupoBanus. MeTo sl
BbIZIeTeHUs. [Ipumenenue.

JIB
JIOT

15

Xumus rytonust [lonoxkeHue B nepuogudeckoil cucreme. Bax-
HEWIINE U30TOIBI U METOJbI UX MOJy4eHUsA. XUMUYECKUE CBOKCTBA!
CTENIEHU OKUCIICHUS, UX YCTOMYUBOCTh, OCHOBHbIE XUMUYECKHUE CO-
€IMHEHMS, TOBEJICHUE B BOJHBIX pacTBOpax. Peakuuu gucrponop-
uroHupoBaHua. Metobl BeifeneHus. [Ilpumenenue.

B
JOT

16

Xnmus HenTyHud [lonoxeHne B nepuoaudecKkon cucreme. Baxk-
HEHIINME U30TOMbI U METO/IBI UX NOJydyeHUsl. XMMHUYECKHUE CBOMCTBA:
CTENEHU OKUCJIEHUS, UX YCTOMYMBOCTh, OCHOBHBIE XUMHUUECKHE CO-
€IMHEHNUs, IOBEJICHUE B BOJHBIX pacTBopax. Peakuuu nucnpomop-
nuoHupoBaHusA. Metob! Belienenus. Ilpumenenne.

JIB

17

Xumus amepunus 1lonoxenue B nepruoanyeckon cucreme. Baxk-
HEHIIME NU30TOMBI U METO/BI UX NOJydyeHUsl. XMMHUECKHUE CBOMCTBA:
CTETEHU OKUCJIEHUS, UX YCTOMYMBOCTh, OCHOBHBIE XUMHUUECKHE CO-
€IMHEHNUS, TIOBEJICHUE B BOJHBIX PACTBOPAaX. METObI BBIAECIICHNUS.
[IpumeHenue.

B
JOT

18

Xumus KIOpUs U TPAaHCKIOpUEBBIX d1eMeHTOoBllonoxkenue B iepuo-
JIMYECKOM cucrteMe. BakHeume n30Torbl 1 METO/IbI MX MOJTyde-
HUS. XMMUYECKHUE CBOMCTBA: CTENEHU OKUCIICHHUS], UX YCTONYU-
BOCTh, OCHOBHBIC XMMHUYECCKHE COCIMHECHHUS, IIOBEICHHIE B BOIHBIX
pactBopax. Peakuuu gucnponopuuoHupoBaHus. MeTobl BblIETE-
Hus. [Ipumenenne

JIB
0T

UTOIro

36

Ipumepn 06pa3oBaTeILHBIX TEXHOJIOTHIA, CIIOCOG0B M METOA0B 00yJeHnst (C COKPAIIECHUSAMHM): TPa-
aunvoHHas nekuus (JI), nexunsa-puzyanuzanust (JIB), npoonemnas nekuust (IT), nexmus — npecc-
koH(pepenuus (JIK), 3austue — kondepenuwms (3K), rpenunr (T), nebarst (), mosrosoit mrypm (ML),
Mmacrep-kiace (MK), «kpyrasrit ctom» (KpCr), akruBuszanus TBopueckoit nesrensHoctu (AT/I), pernamen-
tupoBanHas nuckyccus (P1), nuckyccust tuna Gopym (P), nenosas u ponesas yueonas urpa (AU, PU),
MeTo MaibIxX Tpymn (MI), 3aHATHS ¢ UCTIONIB30BaHIEM TpeHaXEPOB, nMuTaTopoB (Tp), KoMmbroTEpHAS
cumyisinus (KTCwm), rcmons3oBanre KOMITBIOTEpHBIX obydatonux nporpamm (KOIT), nHTepakTHBHBIX aT-
nacoB (1A), mocemenue BpaueOHbIX KoOH(epeHnn, koHcnanyMoB (BK), yaactre B HaydHO-TIpaKTHYECKUX
koHpepernmsx (HIIK), cweznax, cummnosnymax (Cum), yueOHO-HCCIeI0BaTeNIbCKasi paboTa CTyAeHTa
(YUPC), nposenenne npeameTHbIX oaumMnuraj (O), MOATOTOBKA MMCBMEHHBIX aHATUTHIECKUX padoT (AP),
moAroTOBKa U 3antuTa pedeparon (P), mpoektnas Texnomorus (I1T), sxckypeun (), TUCTaHIIMOHHBIE 00-

pasoBatenbHble TexHooruu (JJOT)T




4.3. 3aHATUS CEMUHAPCKOI0 THIIA

4.3.1. CeMuHapbl, NPAKTHYECKHE 3aHATUS

O0neM,
aKaj. 4yachl
Ne
HaumenoBanue Tembl NunoBannoHHas
paszzneina B TOM YHCJIe
U KpaTKoe CoJIepKaHue 3aHsATHUs dbopma
JUCIUTIAHBI Ha IpaKTHye-
BCEr0
CKYIO IIOJITO-
TOBKY™*

1 OCHOBHBIE ONPEICTICHUS U TOHSITHS. 8 - P/,
OcoOeHHocTH 00BEKTOB HCCIIEA0BA- JO0T
HUS B PaJIMOXUMUU

2 CocTosiHHE PaIMOAKTUBHBIX 3JIEMEH- 4 2 P/,
TOB (HYKJIMJIOB) B KUJKOW, TBEPAOU U 0T
ra3oBoii (hazax.

3 [Tpormeccel M30TOMHOTO OOMEHA. HO- 4 2 P/,
BbI 9KCTIIEPUMEHTAIBHBIX METOJIOB HC- J0T
cienoBanus. [IpakTuyeckoe ncnosb-
30BaHUE PEaKIIMii U30TOMMHOTO 00Me-

Ha.

4 IIporecchl coocaxAeHUS B paIMOXU- 4 2 P,
MuH. [IpakTyeckoe 3Ha4EHUE U UC- JO0T
0JIb30BaHUE MPOIIECCOB COOCANKIE-

HUS B PaJUOXHUMUU

5 [Iporecchl aacopOIMU B paiHOXH- 5 2 P/,
MuH. [InpakTrnyeckoe NCronb30BaHNue JOT
MIPOLIECCOB aJICOPOIIMH B PAAUOXHUMHU-

YECKUX UCCIIEI0BAaHUSAX U IPOU3BOI-
CTBax

6 [Tporeccrl KUIKOCTHOM IKCTPAKIIUN 5 1 P/,
B paguoxumuu. [Ipakrruueckoe uc- JO0T
10JIb30BAHKE IKCTPAKIIMOHHBIX IIPO-

LIECCOB B paAMOXMMHYECKHX HCCIIe-
JIOBaHMSIX U MPOM3BOACTBAX

7 Xpomarorpapuueckne Iporecchl B 4 1 P/,
paguoxumun. [Ipumeps! npakTuye- JO0T
CKOTO MCIIOJIb30BaHUS XpOMaTOrpa-

(uYecKuX METOJI0B B PaTUOXUMUH.

8 DNEeKTPOXUMHUUYECKHUE TIPOLIECCHI B pa- 2 1 P/,
auoxuMud. Mcnonp3oBaHue 3JIEKTpo- JO0T
XUMHUYECKUX MPOIIECCOB B PATUOXHU-

MUU

9 XUMHYECKOE COCTOSHHE aTOMOB, 00- 2 - P,
pasyIoLuXcs NpHU JIEPHBIX TpeBpa- A0T
nieHusIX. ['opsune aTombl.

10 [TomyueHune paguoakTUBHBIX U30TO- 4 1 P/,
1noB. MeIUIMHCKUE paguOHYyKIUbI J0T

11 IIpuMeHeHnEe pagOaKTUBHBIX U30TO- 2 - P/,
noB. MeToJ1 paguOaKTUBHBIX UHIU- 0T
KaToOpoB. S nepHas MeauIHa.

10




O0OneM,

aKaJl. 94achl
Ne
HanmeHnoBanne TeMbI HNunoBanmonHas
pazzaena B TOM YHCIIC
U KPaTKOE COJCPKAHUE 3aHATHUS dbopma
JHUCIHAIIINHEI Ha MpaKTuye-
BCEro
CKYIO MOJIr0-
TOBKY™
12 OOm1ast XxapaKTepUCTUKA XUMUU aKTH- 2 1 P/,
HHUJIOB 3JIeMEHTOB. [IpuMenenue J0T
13 Xumus Topus U nporaktuHus. Ipu- 1 - P/,
MeHeHue. TopueBblid TOTTMBHBIN J0T
LUK
14 Xumus ypana. MeToibl BBIIEIEHUS. 2 1 P,
[Ipumenenue. J0T
15 Xumus ryrtonus. Peakiuu nqucnpo- 1 — P,
MOp-LIMOHUPOBaHUs. MeTO bl BhlJie- 0T
neHus. [Ipumenenne.
16 XuMmus HenTyHus MeTozbl Bblese- — — P/,
Hus. [lpumenenune JOT
17 Xumus amepurss MeTo bl Beliee- 1 — P/,
Hus. [lpumenenue. JOT
18 XHMMS KIOpHsI U TPAHCKIOPUEBBIX 1 - P/,
3JIEMEHTOB. MeToAbl BBIACIICHHUS. 0T
IIpumeHeHne
HUTOTI'O 52 14

11




4.3.2 JlabopaTopHbie padoThI

Ne O0beM,
HanmeHnoBaHue TeMBI
pazzaena aKaJl. 4ackl [Mpumedanus
U KPaTKOe COJIepIKaHUe 3aHSATHUS
JICITUTLIAHBI

1 [TpuroroBneHue u U3MEpeHHE pa- 10
JTMOAKTUBHBIX MTPETIapaToB

2 OTHOCHUTENBHBIC U3MEPEHHS OeTa- 10
paJIMOAKTUBHBIX MIPEIapaToB

4 Otnenenne crportusa-90 (°°Sr) or 8
noueprero uttpua-90 (*°Y) oca-
XKJIEHUEM cynbdara cTpoHIUsS

5 Uzyuenne ancopbuun *'Cs (B'™Ba) 8
1 2°Sr -*°Y 10HOOOGMEHHBIMH MaTe-
puayiaMu

6 Pasnienenue uzoronos 2°Sr -2°Y skce- 8
Tpakuuen au-(2-
ATUATCKCHI)POCHOPHON KUCITOTOM

7 [Tosrydenne paguoakTHBHOTO U30- 8
tomna *'™Ba B renepaTope paauo-
nykmuaoB 3'Cs/P¥"™Ba («iesuesas
KOpPOBa»)

13 Brinenenue nzorona ropuii-234 12
(UX1) u ero uaeHTHPUKAIUS IO
MEepUOJTy ToJTypacraja

NUTOIO: 64

KoHTpoib ocBoeHMT KOMITETEHINI POBOIUTCS MO pe3ybTaTaM coOeceJoOBaHUs 10 BbI-
MOJTHEHHBIM J1a00paTOpHBIM paboTaMm.

12




4.4. CamocTosiTe1bHAsA padoTa 00y4aroMXCs.

Ne
paszena ITepeuenn BOIpOCOB Jist O0newM, ®dopma
JIMCIIU- CaMOCTOSITEIILHOTO M3y4eHUs aKaj. 4achl KOHTPOJIS
TITITUHERL
OcHoBHbIe omnpeneneHus 1 noHATHs. OCOOEHHOCTH 00b- 24 Y eTHbIH olboc

1 €KTOB MCCIICIOBAHUS B PaIOXHUMHH Nol p

Pacuem paouoaxmusnuvix yenouex B
4
CocrosiHUE paInOAKTUBHBIX 3JIEMEHTOB (HYKJIUIOB) B

2 JKUJKOH, TBEpIOH U ra3oBoii (pazax IInceMmennsbIit
IrcnepumenmanvbHoe 00KA3AMeNbCMea Pasiuduil uc- ompoc Nel
MUHHBIX U NCE800PAOUOKOIOUNO8
[Tporecchl U30TOMHOTO OOMEHA 6 TTHCEMEHHLL

3 Cunme3s MeueHHbIX COCOUHEHUL MEeMOOOM U30TMONHO20
obmena ornpoc Ne2

4 [Tpouecchl coocakaeHUS B paIHOXHUMHUH 20 YcTHBIN onpoc
OcaoumenvHule cxembvl 8 pAOUOXUMUYECKOU MEXHOLO02UU Nel

5 [Tpoueccel agcopOuuu B paAMOXUMUN 8 YcTHBIN onpoc
Ilpeoomepawenue nesxcenamenvHou aocopoyuu No2
[Tporecchl KUAKOCTHOM IKCTPAKIIUU B PATUOXMHH 18 TTHCEMEHHLL

6 IKCMpakyuorHas nepepabomka paouoaKxmu8HbIX HCUO- ompoc N2
KUX paouoaKxmusHulx Omxo008 p -
Xpomarorpaduyeckre Iporecchl B palOXUMUU 12 Vbt olboc

7 IKempakyuounas xpomamozpagus 6 paduoanarumuye- No2 P
CKOU XUMUU -

8 DNEKTPOXUMHUYECKUE TTPOIECCHI B PAJHOXUMUN 2 YCTHBIN ompoc
Dnekmpoxumuieckue paouoanalumuiecKue Memoobvl Ne2
XUMHUYECKOe COCTOSTHUE aTOMOB, 00pa3yIOIIUXCS TPy 2 Vb oMboc

9 SIICPHBIX MTPEBPAIECHUSIX No3 p
Memoo Cyunnapoa-Yanmepca B

10 [Tomyuenue pagroaKTUBHBIX U30TOIIOB 8 YcTHBIM onpoc
H30monnvie cenepamopul No3

11 [IpruMmeHeHne paluOaKTUBHBIX U30TONIOB B XUMUU 20 [TuceMeHHbII
Paouogpapvunpenapamoi omnpoc 3
OO0m1as XxapakTepruCTUKa XUMUU aKTHHHJIOB 8 V O THAL OO

12 Cpasnenue «akmunouoHo20» U «1aHMAHOUOHO20» No3 P
cocamus )

7 .

13 XuMUs TOpUSA U IPOTAKTUHUS YcrHbIi onpoc
OCo0EeHHOCTH TOPHEBOTO TOIIMBHOTO LIUKJIA Ne4
Kumus ypata ! YceTHBIT onpoc

14 CpaBHUTENIbHAS XapaKTEPUCTHKA XUMUICCKUX CBOMCTB p

YpaHU OB

Ne4
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Ne O0OneM,
pasnena aKaJ. 4achl dopma
[lepeyeHb BOIIPOCOB IJisl CAMOCTOSITEIBHOTO U3yUYEHUS
JTUCITH- KOHTPOJIS
TLJTUHBI
XuMUS MTYyTOHUSA 4 .
N . VYcerHblit onpoc
15 Opyorceunviii naymonuil. Hapabomxa u konmponw Nod
Kawecmea B
16 XuUMUs HENTYHUS 1 VYcrHblit onpoc
Tpancmymayus 001204CUBYUUX PAOUOHYKAUOO8 No4
XuMUs aMmepuLust 1 VYcrHblii onpoc
17
Hcnonvzosanue 6 meouyume No4
18 XHUMHS KIOPHS U TPAHCKIOPUEBBIX 2JIEMEHTOB 1 YeTHBII onpoc
Hcnonvzosanue 6 meouyumne N4
HUTOI'O: 153

KOHTpOHL OCBOCHMS KOMIETECHINHN IMPOBOIUTCS B Q)opMe YCTHBIX OIIPOCOB.

4.5. Temsbl KypcoBbIX padoT

BrimonHenue KypcoBbIX paboT 1Mo Kypcy He MPeayCMOTPEHO YUeOHBIM IIaHOM

4.6 TunoBbie HHAUBUAYAJBHBIC 3a/ITaHUA

IIpoBecTH HEOOX0AUMBIE pacyeThl IS IPUTOTOBJIEHUsI PACTBOPA
uutpara uepus(l11), meuennoro uzoronom *4Ce, 1o creayromuM JaHHBIM:

O0BéM pacTBOpa v 250 cm®

O6BeMHas CKOPOCTh CUETa lv 1,4-10* uvm-vur oM
MaccoBast CKOpocTh cueTa Im 5,8-108 mvm-mun - (rCe)?
Koaddurment cuera o) 0,12

Xapakrepucruka npenapata 144Ce nana B macriopre-cepTudukare.
JlaToii MPUroTOBJIEHHUS PACTBOPA CUMTATD JIEHb MONYYEHHS MHIMBUYIBHOTO 3a[aHHUs.

Paccuurarthb:

- KOJIMYCCTBO IIpcriapara, HCOGXOZ{I/IMOC JJI TIPUTOTOBJICHUA paCcTBOPA,
- KOJIMYECTBO HO63BJ'I$I€MOFO HU30TOIMHOT'O HOCUTEIA C YUIETOM HOCHUTEIIS, BHOCHUMOI'O C IIp€riapa-
TOM

14




5 Ilepevyennb yueOHO-METOANYECKOT0 00ecnieYeHHs 1JIsl CAMOCTOSITeIbHOM PadoThI
o0yyaromuxcs 1Mo JUCIHUIIHHE.

Meroanueckue yKazaHus s 00yJaroIIuXcst 10 OPraHU3aIMH CaMOCTOSTEIBHOU PabOThI
[0 JUCHHUIUIMHE, BKJIIOYas MepedeHb TEM CaMOCTOSATEIbHONW paboThl, POPMBI TEKYIIEro KOH-
TPOJIS TI0 AUCIMIUIMHE U TPEOOBAHUS K MX BBIOJHCHHIO Pa3MEIEHBI B 3JIEKTPOHHOM HHpOpMa-
uoHHO-00paszoBatensHol cpeae CIIGI TU(TY) na caiite: http://media.technolog.edu.ru

6 DoHJ OLIEHOYHBIX CpeaACTB 1Jisl IPOBEACHUS l'[pOMC)KyTO‘lHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHNE O0YUYaIOLUIUMCSI MEPONIPUATUI TEKYIIEr0 KOHTPOJIS MO3BO-
JSIeT MPEBBICUTH (JOCTUTHYTh) MOPOTOBBIN YPOBEHB («yIOBJIETBOPUTEIHLHO») OCBOEHHS Mpeay-
CMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbTarhl JUCHMILIMHEI CUATAIOTCS JOCTUTHYTBIMH, €CJIN ISl BCEX JIEMEHTOB KOMIIE-
TEHLUI NPEBbIIIEH (JJOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOEHUS KOMIIETEHIIMY HA IaHHOM 3Talle.

IIpomesxyTouHas arTecTanys N0 AUCUUILUIMHE IPOBOAUTCS B (hopMe K3aMeHa U 3adeTa.

IIpu cpayve 3x3ameHa B 7 cemecTpe CTYACHT IIOJIy4aeT TPU BOIPOCA U3 IIEPEUHS BOMIPO-
COB, BpEMsI MOATOTOBKH CTYJIEHTA K YCTHOMY OTBeETY - 110 45 mMuH. K caade sk3aMeH 10mycKkaroT-
Csl CTYACHTBI, BBIITOJIHUBIIUE BCE (POPMBI TEKYILIETO KOHTPOJIS.

[IpuMepsl BapuaHTOB BOIIPOCOB HA SK3aMEHE:
burer 1

1 OOBbeKTHI UCClIeIOBAHUS B PAAUOXUMHUU U UX OCOOCHHOCTH.

2 Nonoobmennas xpomatorpadus. [Tpuammm Mmetona. Buasl HOHOOOMEHHBIX MaTepura-
noB. KonnuecTBeHHbIE XapaKTePUCTHKU Tpoliecca. Y paBHeHne Hukonabckoro.

3 Topwuii. Obmue cBoiicta. CTeneHN OKUCICHHS. PacTBOpUMEbIe 1 HEPaCTBOPUMBIE CO-
eAMHEeHUs. XUMUS BOJHBIX pacTBOpPOB. MeTo bl BhiieneHus. [IpakTnyeckoe UCmoib30BaHue.

buner 2

1 SnepHo-du3nyeckue CBONCTBA palMOHYKINIOB. XapaKTepPUCTUKH IIPEnapaToB paauo-
AKTHUBHBIX M30TOIOB: PAIMOXUMUYECKAs! YUCTOTA, PAITUOXUMUYECKUI COCTaB, YAeIbHasl aKTUB-
HOCTb.

2 Ipomeccer n3oromHoro ooMena. Kiraccupukanust, Mexanu3mel peakiiuii. OcOOCHHOCTH
peakumii u1eanbHOro0 H30TOMTHOIO OOMEHA.

3 [IporakTranii. O6mue cBoiicTBa. CTeneHn OKUCIeHHus. PacTBoprMbIe U HEPACTBOPH-
MBbI€ COEIMHEHUS. XUMHsI BOJHBIX pacTBOpoB. MeToas! BelieneHus. [IpakTuueckoe ucnomnb3o-
BaHUeE.

ITpu cnaue 3a4era B 8 cemecTpe 10 J1aOOPaTOPHOMY NMPAKTUKYMY CTYAEHT MOJIy4aeT TpU
BOIIPOCA U3 MEPEYHsI BOIIPOCOB, BpEMs TOATOTOBKU CTYJIEHTa K YCTHOMY OTBETY - 10 45 MUH.

IIpumepsl BapuaHTOB BOIIPOCOB Ha 3a4eTe:

Bapuanr 1

1 OcHoBHBIE HOpMATUBHBIE JOKYMEHTHI 10 paArallMoHHON Oe3omacHocTH. [1yOnukanus
MKP3, HPB-99/2009, OCITIOPB — 99/2010, CITOPO-2002

2 Bximto4aroT J1m B ce0s1 OCHOBHBIE MPEJIEINbI 103 T03BI OT IPUPOAHOTO U MEIUITUTHCKOTO
00JTydeHus, a TaKkKe J103bl BCICICTBHE PaUallMOHHBIX aBapuil?

3Umeercs paguorykmns °°Co.

Tpebyercs oroOpaTh HEOOX0AUMOE A1 paOOTH KOJTUYECTBO ATOT0 M30TOINA M3 HCXOHO-

ro pactBopa akTUBHOCTBIO 7 MKu. Ykaxure kiacc paboT, K KOTOpOMY OyJ1eT OTHOCUTHCS

9Ta onepauusd. Yemy paBHO 3HaueHne M3A 11 3TOro painoHyKiIuaa
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http://media.technolog.edu.ru/

Bapuanr 2

1 Knaccudukanus painoakTUBHBIX BEIIECTB MO paJAUallMOHHON OMACHOCTH

2 JlommycTrMble YPOBHH OOJTyUEHUS TIEpCOHAJIA TPYIITEI b TI0 OTHOIICHHIO K TIEPCOHAITY
rpynnbl A He TOJKHBI IPEBBIIIATh 3a KO HY U T b

3 Umeercs paguonykmua 24Cs

Tpebyercst oTobpaTh HEOOXOAUMOE Al PAOOTHI KOJIMYECTBO ATOIO M30TOIA U3 UCXOTHO-
r'o pacTBOpa akTUBHOCTHIO 2 MKu. YkaxkuTe kiacc paboT, K KOTOpoMy OyIeT OTHOCUTBCS ITa
onepanus. Yemy paBHO 3HaueHre M3A 11714 5TOro paJlMOHYKJIHAA

®DoH/T OIIEHOYHBIX CPECTB IO AUCIHHUIUIMHE NpeacTaBieH B [Ipunoxernun Ne 1
7 IlepevyeHb yueOHBIX U3/1aHUI, HEOOXOAMMBIX JIJIsl 0CBOCHUS TUCHMUILINHBI

a) mevyaTHble U3AAHNS

7.1 Iposies, B. B. ITonyuenne pagnoakTuBHOTO H30tona *’™Ba B reHepaTope pagHoOHYKINI0B
137Cs/1¥"MBa («a1e3ueBas KOpoBa»: METOAMYECKME YKa3aHUs K TabopaTropHbiM pabotam / B. B.
[TposieB ; Muno6puayku Poccutickoit ®eneparuu, Cankt-IleTepOyprekuii rocynapcTBeHHbBIN
TEXHOJIOTUIECKUN HHCTUTYT (TeXHUYECKUi yHuBepcuter), Kadenpa nrxeHepHON pagrosKkoso-
UM U paanoxumuyeckoit Texnonoruu. — Cankr-IlerepOypr: CIIBI TU(TY), 2016. - 27 c. :

7.2 DKCTpaKIMOHHBIE U COPOLIMOHHBIEC TPOIECCH PATHOXUMHYECKON TEXHOIOTHU: y4eOHOe TI0-
cobue / B.A.Bunnunkuii, A.®. Heuaes, B.B. [Iposies, A.C. Uyrynos; - MunoOpuayku Poccuii-
ckoit denepannn, Cankr-IleTepOyprekuil rocyapcTBEHHbIN TEXHOIOTUYECKUIM HHCTUTYT (TeX-
HU4eckui yHusepcurer), Kadenpa nHkeHepHON paglosKOIOTHH U PAJMOXUMUYECKOH TEXHOIIO-
run. — Cankr-IlerepOypr: CIIGI TU(TVY), 2015 - 70 c.

7.3 Ilposies, B. B. Brinenenue paguonyknuaa Topuii-234(UX1) u3 coneit ypana MeToaoMm co-
ocaxxaeHus ¢ ruapokcuaom xkenesa (I1I) : meroquueckue ykazanus K jabopatopHoii padore / B.
B. IIposies, M. 1O. Tronuna; Munobpuayku Poccuiickoit ®enepanuu, Cankr-IletepOyprexuit
rOCyJapCTBEHHBIN TEXHOJIOTUYECKUN HHCTUTYT (TEXHUYECKUI yHUBepcuTeT), Kadenpa nmxke-
HEPHOU PaMOdKOJIOTHH U pafuoxuMudeckoit Texnonorun. — Cankr-IlerepOypr: CIIOI TU(TY),
2013.- 18 c.

7.4 Tlposies, B. B. Otnenenue ctpouusa-90 ot noyepHero uTTpusi-90 ocaxxjeHueM cyiabdara
CTPOHIIMS: METOIMYECKUE YKa3aHus K JabopatopHoii padore / B. B. IlposieB, A.A. Akaros;
Muno6pHayku Poccuiickoit @eneparuu, Cankr-IlerepOyprckuii rocy1apcTBEHHbIH TEXHOIOTH-
YeCKUH MHCTUTYT (TeXHUYECKUI yHuBepcurer), Kadeapa nHxeHepHON paino3KOJIOTUH U pa-
nuoxuMudeckoi rexnonoruu. — Cankr-Ilerep6ypr: CIIGI TU(TY), 2013. - 30 c.

7.5 Tlposie, B. B. O6ecneuenune paaraiMoHHONW O€30MacCHOCTH NP paboTe C paAH0aKTHBHBIMU
BEILlECTBAMH B y4eOHOI 1a00opaTopuu: METOJMUECKUE YKa3aHUs K 1JabopaTopHbIM pabotam / B.
B. IIposieB; Muno6pnayku Poccuiickoit ®denepanun, Cankr-IlerepOyprekuii rocy1apcTBEHHbII
TEXHOJIOTUYECKUN MHCTUTYT (TeXHUUecKuil yHuBepcuter), Kadenpa nHxkeHepHON pagrosKkoso-
Uy ¥ paguoxumudeckoit rexnonoruu. — Cankr-Ilerepoypr: CIIOI' TU(TY). 2012. - 30 c.

7.6 Ilposies, B. B. MeTo oTHOCUTENBHBIX U3MEPEHHH B-painoaKTUBHBIX Mpenaparos: Metonu-
yeckue ykazaHus K jaboparopHoii padore / B. B. IlposieB; MunoOpnayku Poccuiickoit @enepa-
1un, Cankr-IlerepOyprckuii rocy1apCTBEHHbIM TEXHOIOTHUECKUH MHCTUTYT (TEXHUUECKUI
yHuBepcuteT), Kadenpa nHxeHepHoON paJuo3KOJIOTHU U PaIMOXUMHUYECKON TEXHOJIOTUH. —
Cankr-IlerepOypr: CIIGI TU(TVY). 2012. - 52 c.

7.7 Tlposie, B. B. Ucnonb3oBanue paguoHyKiInI0B cTpoHIHUI-90 u utTpuii-90 ans uzyuenus
HKCTPAKIIUK CTPOHIMS U UTTPHSL JU-(2-3TUiarekcuit) GpochopHON KUCIOTOM: METOANYECKUE YKa-
3aHMs K JaboparopHoii padote / B. B. [IposieB; Muno6praayku Poccuiickoit @eneparnu, CaHKT-
[TerepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTUYECKUI HHCTUTYT (TEXHUYECKUN YHUBEPCUTET),
Kadenpa nnxxeHepHoil paAloIKOIOTHH U painoXuMudeckoi Texnonoruu. — Cankr-IlerepOypr:
CII6I'TU(TY). 2013.-23c.
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%8F%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%8F%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%8F%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%8F%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%8F%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%8F%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%8F%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%8F%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%8F%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

7.8 Hopmbr pagmanmionnoit 6e3omacuoct HPB-99/2009 (Canllun 2.6.1.2523-09). — M.: ®en-
paNBHBIN LIEHTP TUTHEHBI U AnuaemMuonorun Pocriorpednanzopa, 2009; akryanusupoBansl 2021
— 100 c. — ISBN 978-5-7508-0805-2.

0) 2JIEKTPOHHbBIE YueOHbIe H3IaHus*:
7.9 bynaroB M.U. Ananutnyeckas XxuMusi. DU3UKO-XUMHUYECKHUE METO/IbI aHAMK3a: TEeKCT Jiek-
uii / M. U. Bynaros, T. D. Mamernatues, C. B. Xaputonos ; MunucrepcTBo 00pa3oBaHus 1
Hayku Poccutickoii @eneparuu, CankT-IleTepOyprekuii rocy1apcTBEHHBIN TEXHOIOTHYECKUMA
MHCTUTYT (TeXHU4Yeckuil ynusepcutet), Kadenpa ananutuaeckoit xumuu. — Cankr-IlerepOypr:
CIIOI'TU(TY), 2009. - 149 c. // CII6I TU. DnextponHas oubamoteka. - URL:
https://technolog.bibliotech.ru (aara oopamienus: 20.11.2020). Pexum goctyna: st 3aperu-
CTpHUp. MOJIb30BaTeNeH
7.10 KOnuH, U.B., XpoMaTtorpadudeckre MEeTOIbI HccleaoBanus: yueo. mocodue / M.B. KOnuH,
H.B. Yymak; MunucrepcTBo o6pa3oBanus u Hayku Poccuiickoit deneparuu, CaHKT-
[lerepOyprckuii rocyAapCTBEHHBIM TEXHOJIOTMYECKUN HHCTUTYT (TEXHUYECKUNA YHUBEPCUTET),
Kadenpa pagunanmonnoii texuonorun. — Cankr-IlerepOypr: CIIGI TU(TY), 2019. — 64 c. //
CIIOI' TU. Dnextponnas 6ubnmoreka. - URL: https://technolog.bibliotech.ru (nata o6pamenus:
20.11.2020). Pesxum ocTyma: st 3aperucTpup. mojib3oBareneit
7.11 Kopsxosckuii, F0.C. MeTonnka o0pabOTKH pe3yabTaTOB UCIIBITAHUHN IO OMPEACIICHUIO
KkputepueB dhdekTuBHOCTH Ae3akTuBauu: yueOHnoe nocodue / FO.C. Kopsikosckuii, A.A. Aka-
TOB ; MunoOpHayku Poccutickoit ®enepaunu, Cankr-IlerepOyprekuii rocyjapcTBEHHBIHN TEX-
HOJIOTUYECKUI UHCTUTYT (TeXHUYECKUH yHuBepcuTter), Kadenpa nnxeHepHOM pagrodKOIOTHH U
panuoxummuueckoi Texnonorun. — Cankrt-IlerepOypr: CIIGI TU(TVY), 2019. — 20 c. // CIIGI' TU.
OnektponHas 6ubnnoreka. — URL: https://technolog.bibliotech.ru (nata oGpamenus:
25.12.2020). Pexxum poctyma: i 3aperucTpup. Mojib30BaTeiei.

8 Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKANMOHHOI ceTH
«HTepHET», HEOOXOAMMBIX /IJISI OCBOEHUS TUCHHILINHBI

8.1YueGHblit IUIaH, PII/ u y4eOHO-METOJUYECKUe MaTepUabl:
http://media.technolog.edu.ru

8.2 CanlluH 2.6.1.2523-09 «Hopwmsl panuanuonHoit 6e3omnacHocta (HPB-99/2009)».
Pexxum noctyma - http://docs.cntd.ru/document/902170553.

8.3 CII 2.6.6.1168-02 «CanurtapHbie npaBuiia 00OpalieHus ¢ paIioaKTUBHBIMUA OTXO/IaMHU
(CTIOPO-2002)» (meiicts. pen.). — Pexxum gocryma: http://base.garant.ru/4178777/.

8.4 TIpobneMsl siIepHOTO HACeAns U MyTH uX pemieHus. T. 2. Pa3Butue cucremsr oOpa-
HICHUSI C PaJMOAKTHUBHBIMU OTXojnaMu B Poccum; mox obmr. pexn. JI.A. bonwmora, O.B.
Kproxosa, H.I1. JlaBeposa, N.U. Jlunre. — M.: U3n-Bo I'K «Pocatom», 2013. — 392 ¢c. —
Pexum noctyna: http://www.ibrae.ac.ru/docs/Monografii/tom2%20sq.pdf.

8.4 DIEeKTPOHHO-OMOINOTEYHBIE CUCTEMBI:

«NeKTpOHHBIH YnTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;

«Jlans » https://e.lanbook.com/books/.

9 MeTtoanyeckue yKa3aHHs 1Jisl 00yYAIOIMXCSI 0 OCBOEHHIO TH CIHIJIHHbI

Bce Buzbl 3aHaTHI IO qucuuIuinHe «PagnoxXumusy npoBOJSTCS B COOTBETCTBUU C Tpe-
6oBanusmu cienyromux CTII:

4 B T.4. 1 METOANYECKHE TIOCOOHS
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

CTO CII6I'TH 020-2011. KC YK/B. Bunsl yue6HbIX 3ansTuii. JlabopaTopHbie 3aHs-
tus. O0ume TpeOoBaHUs K OPraHU3alluy 1 TTPOBEICHHUIO.

CTII CIIGI'TH 040-02. KC YK/IB. Bunsr yueOubix 3anatuid. Jlekmus. O6mme Tpedo-
BaHUS;

[Tonoxxenue o GopMax, IEPUOAUYHOCTH U MOPSIKE MPOBEIACHUS TEKYIIETO KOHTPOJIS
YCIIEBaEMOCTH U MPOMEXKYTOUYHOU arrectanuu ooydaromuxcs (ITpukas pextopa o112.12.2014 Neo
463).

CTO CII6I'TH 018-2014. KC YK/IB. Bunsl yueonsix 3ansaruii. CeMuHaphl U MPAKTH-
gyeckue 3aHaTus. O0me TpeOoBaHUS K OpraHU3aIlK U TPOBEICHUIO.

CTII CIIGI'THU 048-2009. KC YKB/A. Buner yueOnbix 3ansaTuii. CamocTosTenbHAsA
iaHupyemasi pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aliuy U IPOBEICHUIO.

[InanupoBanue BpeMeHH, HEOOXOJUMOTO0 HAa HU3Y4YEHHE JAaHHON JUCUUIUIMHBI, JIydlle
BCEr0 OCYILIECTBIISITH HAa BECH CEMECTP, IpelycMaTpuBas IPU 3TOM PETYISpPHOE MOBTOPEHUE
MPONJICHHOTO MaTepuraa.

OCHOBHBIMU YCJIOBUSIMU MPABUIILHON OpraHU3allKi yueOHOTo Ipoliecca s CTYIACHTOB
SABIISETCS:

TUTAHOBOCTH B OPraHU3aluy Y4eOHOH pabOThI;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHaa;

MMOCTOSIHHBIM CAMOKOHTPOJIb.

10 Mepeyenb HHGOPMANMOHHBIX TEXHOJIOTHii, HCIOJIb3YeMbIX MPHU OCYIIECTBICHUH
00pa30BaTeJIHLHOI0 MPOIEcca Mo TUCIHIIJIHHE.

10.1. UndopManuoHHbIe TEXHOJIOTHH.

B yueGHOM mporuiecce 1o 1aHHOW AMCLUUILUIMHE MPEAYCMOTPEHO HUCHOJIb30BaHUE UH(OP-
MaIMOHHBIX TEXHOJIOTHIA:

YTEHUE JICKIUH C UCTIOIb30BaHUEM CIIal/I-Ipe3eHTALUH;

BUJICOMATEPHAIIBI M YIeOHBIE (PHITBMBIL;;

B3anMo/eiicTBre ¢ obydaromumucs nocpeacrsom SMOC.

10.2. IIporpammHuoe obecneuenne’

Onepannonnsie cucrembl Windows, cranaaptheie oducHbie nporpammsl (Microsoft Of-
fice Microsoft Office (Microsoft Excel);

10.3. ba3bl JaHHBIX U HHGOPMALIMOHHbIE CIPABOYHbIE CHCTEMBI.

CrnpaBouHno-nouckoBas cucrema «Koncynbrant-ITnrocy

WNudopmannonno-crpaBounslii nopran GUIC
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

HNudopmannonno-nouckosas cucrema «<POCATOM»: http://www.rosatom.ru/sitemap/

11 MarepuajibHO-TeXHHYeCKas1 0a3a, He0OX0AUMAs [IJIsl OCyllecTBJIeHHs 00pa3oBa-
TeJBLHOI0 NMPolecca Mo AMCUHILIHHE.

Jlnis mpoBesieHNs JIEKIIMOHHBIX, IPAKTUYECKUX U Ja0OpaTOPHBIX 3aHATUH HCHOIB3YIOTCA
yueOHbIE ayAUTOPUH, YKOMIUIEKTOBAHHBIE CIIELMAIN3UPOBAHHON MeOEeIbl0 U TEXHUYECKUMU
cpeAcTBaMU OOYYeHHMs, CIYKAllUMHU JJs TpeAcTaBieHus ydeOHOW HHpopManuu OoJbLION
ayJIUTOPHUH.

Jlnist mpoBeieHNs JIEKIMOHHBIX 3aHATUI UCTIONB3YIOTCS KOMIIBIOTEpHBIE MTPE3EHTAIH, BH-
JeoMaTepualbl U yueOHble GUIIbMBI, TEMOHCTPUPYEMbIE Ha 3KpaHe NP IMOMOIIYU MTePCOHAIBHO-
ro KoMIbloTepa (HoyToyka), MyJIbTUMEIUHHOT0 IPOEKTOPA U ayIHOKOJIOHOK.

Jlaboparopun, YKOMIUIEKTOBaHHbIE CIIEIMATU3UPOBAHHON MeOenblo, OCHAIlleHbl He00Xo-
JTUMBIM J1Ta0OpaTOPHBIM 000PYZAOBAaHHEM: KOMIUIEKTOM PaJUOMETPUUYECKON anmapaTypsbl, BKIIO-
JarouM CHUHTUILIAIIMOHHBIC CUCTUYHUKHU 6eTa-‘IaCTI/IH CO CBUHIIOBBIMHM TOMHUKaMH U IEPECUCT-
HBIMHU YCTPOMCTBAaMH, a TaKXKe CTaHJIapTHBIM HAaOOpOM J1abopaTOPHOro 000pyI0BaHHUS / TIOCYIBI.
[TomemieHusi, B KOTOPBIX BBIMOJIHAIOTCS J1a0OpaTOpHBbIE pabOThI, BKIIOUYEHBl B HEOOXOAMMBIE
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pa3pemuTeNbHbIe JTOKYMEHTHI (JTUIEH3UI0, CAaHUTAPHO-3IUIEMHOJIOTHYECKOe 3aKIIOUYCHHE),
CAHKIIMOHHUPYIOIIUE 0OpalleHle ¢ UCTOYHUKAMU HOHU3UPYIOIIETO U3JIyYCeHUSI B OTKPHITOM BHJIE.
Jlaboparopun 00OpyIOBaHBI CPEACTBAMHU KOHTPOJIS PAJAMOAKTUBHOTO 3arpsi3HEHUs (PYK, CIICII-
OJISK/IBI, PA0OYKMX MOBEPXHOCTEH), aBapHIHBIM IMOCTOM M €MKOCTSIMH JUIs cOOpa TBEpHIBIX U
KUJKUX PAJUOAKTUBHBIX OTXOJIOB.

[ToMerieHust A CaMOCTOSITENILHONH pa0OThl O0YYArOIIUXCS OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXHOCTHIO TMOIKIIOUEHUs K ceTu «MHTepHeT» W o0ecreueHbl JOCTYIIOM B
3JICKTPOHHYIO HHPOPMAIMOHHO-00pa3oBatenbHyto cpeay CIIOI TU(TY).

[Tomemenust At XpaHeHUST ¥ MPOPIIAKTHYECKOTO OO0CITYKHBaHHs Y4€OHOTO 000pyI0Ba-
HUS OCHAIICHBI CIICIUATU3NPOBAHHON MEOCIIBbI0 U TEXHHYECKIMH CPEJICTBAMHU.

12 Oco0eHHOCTH OCBOEHHUSI TMCUMILIMHBI HHBAJWAAMM U JIMIAMHU C OTPAHHYEHHbI-
MU BO3MOKHOCTSAIMH 310POBbSI.

J1 MTHBAJIMAOB U JIML C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMU y4€OHBIE ITPOLIECC OCYIIIECTB-
asiercst B cooTBeTcTBUM ¢ [lonoxenneM 00 opranusanuu y4eGHOTo mporuecca A 00y4eHus UH-

BaJIMJIOB U JIUI] C OTPaHUYCHHBIMU BO3MOXHOCTAMU 3710poBbsi CIIOI TU(TY), yTBepkaeHHBIM
pexropom 28.08.2014
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[Ipunoxenue Ne 1
K paboueii mporpaMmme JUCITUTLTAHBI

DoH/1 OLIEHOYHBIX CPEACTB /ISl POBeAeHHsI MPOMEKYTOUYHOM aTTecTAllUM MO INC-
mumiange «Pagmoxumus»

1 [lepeyeHb KOMIIETEHIIMI M 3TANOB UX (POPMUPOBAHUSA

WNHupeke
KOMIIE- Cozlep>1<aHI/IG:5 unexc xoMoeTeHnu
TCHIUU
IIK-4 CrocoOeH pa3padaTbiBaTh HOBBIE TEXHOJIOTUYCCKHE CXEMBI | IIPOMEKYTOYHBIN
Ha OCHOBE Pe3yJIbTaTOB HAYYHO-HCCIIEIOBATEIbCKHUX pPa-
6ot
MK-2 crioco0eH obecneunTh 0e30macHoe MPOBeACHUE PAbOTHI C | IPOMEKYTOUYHBIH
HCIIOJIb30BaHUEM PAMOAKTUBHBIX BEILIECTB B OTKPHITOM
BU/JIE U OLICHUBATh MMOJTYYaeMYIO 03y 3a CUET BHEUIHETO U
BHYTPEHHET0 O0Iy4YEeHHUSI

S)KupHbiM mpu@TOM BBIIENSETCS Ta YaCTh KOMIIETEHIMH, KOTOpas GOpPMUpYyeTcs B XOJI€ U3yYeHHs JaHHOM Juc-

IHUITIMHBI (CCJ’II/I KOMIICTCHI WA OCBaAMBACTCA IOJIHOCTBIO, TO (bpaFMGHTI)I HC BI)I,HGJ'ISHOTCS[).
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2 Iloka3aTe/id M KPUTEPUM OLIEHUBAHUS KOMIIETEHIIMI HA PA3JIMYHBIX 3Tanax ux (JOpMHUPOBAHUSA, IIKAJIA OLlEHUBAHUS

Konx u HaumeHoBaHue [Toxa3zaTenu chopMupOBaHHOCTH Kpurepuii YpoBHH cHhOpMUPOBAHHOCTH (ONIICAaHUE BEIPAYKEHHOCTH JIECKPHUIITOPOB
UHIUKaTOpa (meckpunTOpEI) OLICHUBAHMS
NOCTUKCHUSA «yJIOBIICTBOPUTCIILHOY «xopomio» (cpeaHuit) «OTJIIUYHO»
KOMIIETCHIIUH (oporoBHii) (BbICOKMi)

IIK-4.3 Ilonumanue xu-
MHYECKHX U HU3HKO-
XUMHYECKHX IPOLIECCOB
nepepaboTKu 00ITydEHHOTO
SJEPHOTO TOILTHBA

Xopo1o NoHUMAaeT OCHOBHBIE XUMHYE-
CKHe B (PU3UKO-XUMHYECKUE IPOLIECCHI
nepepaboTKH 00YYESHHOTO SASPHOTO
TOIUIMBA, IPHHIMUIEI OPraHU3alHU pa-
JHOXMMHYECKHX NPOU3BOJACTB , METOMBI
BBIICJICHUS U Pa3JIeICHHs PaJHOHYKINA0B
U3 BBICOKOAKTHBHBIX cpex (3H-1)
Cnoco6eH 1Ccronbp30BaTh pa3nuius B XH-
MHH KOMIIOHEHTOB OOJIy4EHHOTO TOILJIMBA
JUIst pa3pabOTKU TEXHOJIOTUYECKHX CXEM
0 MX Pa3JIeNICHNI0; PaCCYUTHIBATH OCHOB-
HbIE [TapaMeTPhl TEXHOJIOTHYECKUX CXEM
(¥-1)

HMeeT HaBBIKM IPUMEHEHHS METOJIOB
NPOCKTUPOBAHHUS TEXHOJIOTHUECKUX CXEM
Ha OCHOBE pPe3yJIbTaTOB HAYYHO-
uccreoBarenbekux pabora (H-1)

[IpaBusIbHBIE OTBETHI
Ha Bompockl Nel-35

OpueHTHpYeTCS B XH-
MHYECKHUX CBOHCTBaX
KOMITOHEHTOB 00JTy4EH-
HOTO SIEPHOTO TOILINBA,
HO MOXKET HCIIOIb30BaTh
WX JUIA PeIICHHS TEXHO-
JIOTHYECKUX 3a7a4

OpueHTHpYETCS B XUMU-
YECKUX CBOICTBaX KOM-
MIOHEHTOB O0JTy4EHHOTO
SIIEPHOTO TOILIMBA, HO
HE BCETa MOXKET UC-
MOJIb30BaTh UX VIS pe-
IIEHUS TEXHOJIOTHYe-
CKHUX 3aJ]a4y Ha MIPaKTHUKE

XOpoLIO OpUEHTUPYETCA
B XUMHYECKUX CBOM-
CTBaX KOMIIOHEHTOB 00-
JIy4EHHOTO SAECPHOTO
TormBa, Moxer npu-
MEHUTb ATU 3HAHUS AJIs
pelIeHus Hay4YHo-
UCCIIEJ0BATEIbCKUX 3a-
Jay
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Kon 1 HaumeHnoBanue
WHAMKATOpa
JIOCTHXKEHUSI

KOMITETEHITNH

INoka3zarenu copMUPOBaHHOCTH
(meckpurTopsr)

Kpurepuii
OLICHUBAHMS

YpoBHU c(hOPMHUPOBAHHOCTH (OIHMCAHNE BEIPAKCHHOCTH IECKPHIITOPOB

«yIIOBJICTBOPHUTEIHEHO)
(TIOpOroBsIit)

«xopomio» (cpeaHuit)

«OTJINYHOY
(BBICOKHIN)

IMK-2.3 [ToaroroBka pamuo-
AKTHBHBIX [IPETIapaToB U
Mmoa00p yCIOBUI UX H3Me-
PSHHUS C YYETOM SIIEPHO-
(bH3UYECKHX CBOWCTB pajiu-
OHYKJIUJIOB

Xopo1io MOHNMAaeT OCHOBHBIC TIPUHIIUIIBI
opraHu3anuu paboThl C PaJHOaKTHBHBIMH
BEILIECTBAMH B OTKPBITOM BHJIE, HCIIOJb-
3yeMble Ha MPAKTUKE TEXHUUECKHE pellie-
HHUSI, YYUTHIBAIOIIHE OCOOCHHOCTH Paiio-
akTUBHBIX BemecTs (3H-2)

Cnoco0en onpeensth 6€30MacHbIe METO-
JIbI OOpAIICHUs ¢ PaTHOAKTUBHBIMU TIpe-
napatami (Y-2)

HmeeT HABBIKH TPUMEHECHHUS TCXHIYC-
CKHX CPEJICTB U MPUEMOB IIPUTOTOBJICHUS
paaHoaKTUBHBIX mpenapaTtos, (H-2)

[IpaBusIBHBIE OTBETHI
Ha Bompocs! Ne36-
100

HeyBepeHHO opueHTH-
pyeTcsi B OCHOBHEIX (hak-
TOpax, ONPEACIAIONINX
3¢ GEKTHBHOCTD PETH-
CTpaLuH SACPHBIX U3ITY-
YEeHUH, ¥ JOIMyCKaeT He-
TOYHOCTH B (hopmynu-
POBaHHUU PEKOMEHIalUN
0 MOJTOTOBKE Ipernapa-
TOB

OpueHTHpyeTcs B Oc-
HOBHEBIX (paKkTOpax,
omnpenensontux 3¢ dek-
THBHOCTb PETHCTPAINN
SIIEPHBIX U3ITy4YEHHH, HO
JIOIyCKaeT HETOYHOCTH ,
n (HopMyIMpOBaHUH
pexoMeHAaui no noj-
TOTOBKE IpernapaToB

YBEpPEHHO OpUEHTUPYET-
csl B OCHOBHBIX (pakTo-
pax, OTPEICTISIONINX

3¢ PEKTHBHOCTH PETH-
CTpanuy SACPHBIX U3ITY-
4eHui, 1 popmynupyer
OKOHYATEJIbHBIE PEKO-
MEHJIALUHU 10 OATOTOB-
Ke MpenapaToB

IIK-2.4 Obecneuenue 6e3-
OIACHOTO MPOBEICHUS
paboT ¢ UCIIOIb30BaHUEM
PaTHOaKTUBHBIX BEIECTB B
OTKPBITOM BHUJIE U OLICHKA
MOJTy4aeMOii 036l 3a CUET
BHEIITHETO M BHYTPEHHETO
00TydeHus

Xopo1io MOHUMAeT: OCHOBHBIC TIPUHIIN-
Bl OpTaHU3AIMH OE30MaCHBIX PadoT C
panInoaKTUBHBIMHU BEIIECTBAMHU B OTKPHI-
tom Buze (3H-2)

Crnoco0eH onpenensaTh paJualiOHHO
6e3omacHbIe yCI0BHA PabOTHI C PaHOAK-
THBHBIMHU TipenapaTtami (Y-3)

HmeeT HaBBIKK 0€30IIACHOTO MTPOBEACHUS
paboT ¢ paAHOHYKIHIAMH B OTKPHITOM
BHUJIE B JIAOOPaTOpUH 3 KJlacca; METOIaMu
OIICHKH paJHalMOHHON 0€30acHOCTH 1
pacueTa J030BOH HAarpy3KH Ha MepCOHA

(H-3)

IIpaBusibHBIE OTBETHI
Ha Bonpocsl Ne36-
100

HeyBepeHHO opueHTH-
pyeTcs B OCHOBHBIX CIIO-
cobax 6e3omacHOTo Tpo-
BeJleHusl padoT ¢ uc-
HOJIb30BAaHUEM PaJHOaK-
THBHBIX

OpueHTHUpyeTCs B OC-
HOBHBIX criocobax 0e3-
OITaCHOTO TIPOBECHHUS
paboT ¢ UCIoTB30BaAHU-
€M paJINOAKTUBHBIX Be-
IIECTB B OTKPBITOM BHJIE
1 OLICHKH TT0JTy9aeMOH
JI03bI, HO 3aTPYAHACTCS
chopMynHpOBaTh PEKO-
MEHJAIUH 110 Oe30mac-
HOMY ITPOBEICHUIO pa-
oor

YBepeHHO opMyIHpyeT
pEeKOMEHIAIMK 110 Oe3-
OMAaCHOMY MPOBEICHUIO
paboT ¢ UCIOIb30BAHHU-
€M PaJIMOaKTUBHBIX Be-
IIECTB B OTKPHITOM BH/IE
U BIIQJICET : HABBIKAMHU
06€30macHOTO NPOBEIe-
HUs paboT ¢ paauo-
HYKJIIMJIaMHU B OTKPBITOM
BHJIE B JJabopaTopuu 3
KJacca
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3 TunoBble KOHTPOJIBHBIC 3aJaHUA AJIHA MPOBECIACHUA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluu

3.1 TunoBbie KOHTPOJIbHBbIE 32JaHNUS IJIS1 IPOBEAECHUS IPOMEKYTOUYHOM aTTecTalun
B (popme 3x3aMeHA.

3.1.1 Bompocsl Uil OleHKH C(POPMHPOBAHHOCTH 3j1eMeHTOB kommerenuumn IIK-4

(cocobeH pa3pabaThIBaTh HOBBIC TEXHOJIOIMYECKHE CXEMbl HAa OCHOBE pPe3yJIbTaTOB HAyYHO-
UCCIIEI0BATEIbCKUX PaboT)

O©Coo~NoolhWwWwN -

11
12
13
14

15
16
17

18
19
20

21
22
23
24
25

26
27
28

29
30

31

Onpenenenne npeaMera paguoXuMHH.

Crenuduueckne 0cOOEHHOCTH 0OBEKTOB MCCISIOBAHUS PATHOXUMHUH.

Crienuduka METOJJ0B KOJTMYECTBEHHOT'O ONPENEIeHUs PaAMOaKTUBHBIX HYKIIU/IOB.
Kparkuii ucropuueckuii 0030p pa3BUTHS pailOXUMUH.

MecTo 1 poJib paluOXUMHUH B Pa3BUTHH HAYKU U TEXHUKH HA COBPEMEHHOM JTaIle.
[Tporecchl ruponn3a u ©X 0COOEHHOCTH B paCTBOPAX OOJBIINX PAa3BEICHHUH.

VcTuHHBIE KOJUIOMBI U IICEBJOKOJITIONIBI.

[Tprembl, MO3BOJISIFOIIME YCTAHOBUThH IPUPOY KOJUIOUAHOIO COCTOSIHUSL.

OCHOBBI 3KCIIEPUMEHTAIBHBIX METOJOB HCCIEAOBAHUS COCTOSHUS PAJUOAKTUBHBIX 3JE-
MEHTOB B KUIKOH (a3e.

CocTosiHMEe paJMOAaKTUBHBIX IEMEHTOB (HYKJIUA0B) B TBEP/ON U ra30BoM (a3zax
Knaccugukamnus peakuii 130TOMHOTO 0OMeHa.

MexaHu3Mbl peakiuii H30TOMHOTO 0OOMeHa.

TepmoarHaMMKa U KMHETUKA PEAKIUI U1€aIbHOIO H30TOTHOrO 0OMEHa.

Kunetnueckue XapakTepUCTHUKU pPEaKLUH H30TONMHOro oOMeHa (mepuop MoiryoOMeHa,
KOHCTAaHTa CKOPOCTH, HOPSAOK PEaKLUH, SHEPIHsl aKTUBAL[MM) U METOAbl UX OIlpenaese-
HUSL.

OCHOBBI HKCTIEPUMEHTAIBHBIX METOJIOB UCCIICAOBAHMS PEAKIIHIA U30TOITHOTO OOMEHA.
[IpakTHyeckoe NCHOIb30BAHUE PEAKIMI H30TOMHOTO OOMEHA.

MexaHu3Mbl IPOLECCOB COOCAXKACHUS, TUIIBI HOCUTENIEH. MaTemMarnieckoe ONMCaHue U
OCHOBHBIE 3aKOHOMEPHOCTH

IIPOLIECCOB COOCAXK/IEHUS C U30TOMHBIMU, CTIEIU(PUIECKUMU HOCUTEISIMH.
Tepmoannamuueckas Teopust PaTHepa nporecca COKpUCTaIIIU3aLUH.

KoncranTta XnonuHa, K03p(UIMEHT KpUCTAUIN3alMHU, TIOCTOSHHAS KPUCTAJUIU3AIMs, UX
(bU3NYECKUii CMBICII.

BnusiHue pa3nuyHbIX GaKTOPOB Ha COOCAXACHHUE.

OKCIIEpUMEHTAJIBHBIE IPUEMBI PA3TPAaHUYEHHUS PA3IMYHbIX BUIOB COOCAKICHUS.
[TpakTHyeckoe 3HaY€HHE U UCIIOIb30BAHNE IPOLIECCOB COOCAXKIEHUSI B PaJUOXUMHU
Knaccugukanus nporeccoB aacopouuu.

Maremarnueckoe OINUCAHWE M OCHOBHBIE 3aKOHOMEPHOCTH IMPOIECCOB a[COPOLMU Ha
MOHHBIX KpUCTaJIax,

Maremarnueckoe ONMUCAHUE M OCHOBHBIE 3aKOHOMEpPHOCTH IPOLIECCOB aAcOpOLUU Ha
KOJUTOMJHBIX U aMOP(HBIX OcajKax, Ha yIVIsAX, CTeKJIe U OyMaXXHbIX (QUIIBTPaXx.

3HaYeHHE U MPAKTUYECKOE MCIOJIb30BAHME MPOLIECCOB aJICOPOIUHU B PaMOXUMUYECKUX
MCCJIEJOBAHMSIX U MIPOM3BOICTBAX

OcHOBHBIE KJIaCChI SKCTPAreHTOB,

MexaHn3MbI 3KCTPaKLMOHHBIX ITPOLIECCOB,

Bnusinue paznuusbix ¢pakTopoB Ha 3PPEKTUBHOCTH Mpolecca KUIKOCTHON SKCTPaKIUH.
KonnuecTBeHHBIE XapaKTEPUCTUKU 3KCTPAKIIMOHHOTO BBIIEICHUS U pa3lesieHus], ux ¢u-
3UYECKHUI CMBICT U METO/IbI SKCIIEPUMEHTAJILHOTO ONPEACTIECHUSI.

[TpakTHUeCcKOE€ HCIOJIB30BAaHUE SKCTPAKLIMOHHBIX IPOLECCOB B PAJTUOXUMHYECKHX HC-

CJIETOBAHMSIX U TIPOU3BOJICTBAX.
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32 OcHOBHBIE 3aKOHOMEPHOCTH HOHOOOMEHHOH XpoMaTorpadum.

33 OcHOBHBIE 3aKOHOMEPHOCTH PaCpeICTUTEIFHON U aICOPOITMOHHON XpoMaTorpaduu

34 KonuuecTBEHHbIE XapaKTEPUCTUKH dPPEKTUBHOCTH PA3JEICHUS PAJMOAKTUBHBIX H30TO-
1OB (JIEMEHTOB) METOJJOM MOHOOOMEHHOH XpoMarorpadMu M METOIbl UX SKCIEPHMEH-
TAJBHOTO OTIPEIEIICHUSI.

35 Ilpumepsl NPaKTHYECKOTO HCIIOIB30BAaHHUS XPOMAaTOrpaMueCKUX METOJOB B PaIrOXH-
MHH.

3.1.2 UnauBuayaabHbIe 3aaHUsI 1JIs1 OlleHKH ¢(OPMHUPOBAHHOCTH JIEMEHTOB KOM-
nerennun IK-4 (criocoben pa3pabarbiBaTh HOBbIE TEXHOJIOTHUYECKHE CXEMbI Ha OCHOBE Pe3yJib-
TaTOB HAyYHO-UCCIIEIOBATEILCKUX padoT)

1 O1uieHuTE 4YyBCTBUTEIBHOCTD PAJAMOMETPUUYECKOTO METO/1a ONIPEACIICHUS PAJIUOAKTUBHOTO U30-
tona *C (Mmin), €CJIM MUHMMAJILHO U3MepseMas PETUCTPUPYEMas aKTUBHOCTH (CKOPOCTh CU€ETa)
(Imin) cocTaBsteT 60 UMI-MUH " HaJ (HOHOM.

Koaddumument cuera Q= 0,05.
[Mepuron nonypacnana4C Tiz= 5710 ner.
[MocrosuHas pacmana 4C A= 3,92-1012 ¢t

2 Yenosek co cpeaHuM BecoM M=70 Kr comepHuT Mra= 6,0 - 10° r 26Ra u
Mk =260 r kanus (cogepxkanue paanoakTusHoro nzorona “°K B cmecu uzoronos ¢ = 0,012 ar.

%). PaccunTtath cOOCTBEHHYIO Q- M1 3 - aKTHBHOCTb 4elioBeKa (0e3 yueTa MpoayKTOB pacmaja
226R )
a

I[Tepuon nonypacnana >°Ra Ti2= 1608 ner
IMocrosiHnas pacnana *?°Ra A= 1,35 ¢t
[Tepuron nonypacmnana “°K Ti2= 1,28-10%ner
[ocrosuHas pacnana *°K A= 1,69 - 107 ¢t

3 Paccuurath 06beM IpH HOPMATBHBIX YCIOBHAX 222RN (VRn), HAXOAALIETOCS B BEKOBOM PaBHO-
BECHH ¢ MRa = 1 Mr ??°Ra.,

I[Tepuon nonypacnaza 2°Rn Tiwz2= 3,82 cyr.
[Mocrosunas pacmazga 2?Rn A= 2,10-10°%¢?
ITepuron nonypacnana 2°Ra Ti2= 1608 ner
[Mocrosunas pacnaga 2°Ra A= 1,35-101 ¢1

4 Onpenenuts KoHnenTpamuio HuTpara nepus (111) (C ce, Mo 1M ™>), MEUEHHOTO paIMOAKTHB-
HbIM uzotornom #44Ce (conepxanne 1#4Ce B u3oTonHoi cmecu
g = 80 at. %), ecnu peructTpupyemas akTUBHOCTh (CKOPOCTh cueTa) mpodsl oobemoM Vip = 0,1

eM® coctanser | = 5000 nvm-vua L Hag GoHOM.

Koaddumuent cuera Q= 0,1.

[lepuon monypacnana **Ce Tiz= 284,4 cyr.
[MocrosHHas pacnana ““Ce A= 2,85-108 ¢t
I[Tepuon nmonypacmana 144Pr Ti2= 17,5 mun.
[Mocrosunas pacnana *44Pr A= 6,6 - 10“ c™.

5 OnpenenuTs 00ITYIO (8) M MACCOBYIO aKTUBHOCTD (8m) TIperapara, CoIepkKaIiero pauioakTHB-
b1 u30TON Y*C, eciu IS €ro NPUrOTOBIEHHS K HABECKE YIIIs MACCOH Muoe. = 1,0 - 10“ 1 n06a-
BUJTH PaIMOAKTUBHBIN H30ToN C B KOMMUECTBE Mpamonyxn. = 2,0 - 100 1.

[Mepuon monypacnana*C Tiz= 5710 ner.

[Mocrosunas pacnana 4C A= 3921012 ¢t
6 PaccuuTath NPOLIEHTHOE COMEPKAHUE (Ppamonyir., BEC.%) paanoakTuBHOrO n3oromna °Co B
cMmecH u30TonoB kobanbta B mpenapate okucu Co (11). Macca npenapara Mupen. = 10 Mr. AKTHB-
nocts %°Co B ipenapare anpen. = 10 MBk.

ITepuon nonypacnana®’Co Ti2= 52rona

[Mocrosunas pacnazna ©°Co A= 4,24 -10° ¢,
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7 PaccunTath NPOLEHTHOE COJEpKaHue (ppaluoHyKIl., Bec.%) paguoakTuBHOro u3orona 14C B
CMeCH M30TOIOB yriepoja B npenapare kapOoHaTa HaTpusi. Macca npenapara Mypen. = 100 mr.
AxruBHOCcTh 4C B Ipenapare dnpen. = 10 BK.

I[Tepuon nonypacnana*C Ti2= 5710 ner.

[ocrosuHas pacrazna 4C A= 3,92-1012 ¢t

8 OnpeaenuTh MOCTOSHHYIO pacmana A u nepuo noiaypacnaga T1/2 panuonykiauaa mo KpuBou
pacmaja

In (I-1y)

3,1

3,0 —\
29 | S

2,8

— '~

2,7 —

26 ~.

2,5

2 4 6 8 10 12
t, yac

9 Yto npexncrasisier coboit y-u3nyuenre? Beibepurte npaBUIIbHBINA OTBET:
a) MOTOK si/iep renus;
0) IOTOK MOHO?HEPTeTUUECKUX IEKTPOHOB;
B) IIOTOK JIEKTPOHOB, UMEIOIIMX HEMPEPBIBHBIN 3HEPreTUUECKHI CIIEKTp;
I') HOTOK KBAaHTOB 3JIEKTPOMAarHUTHOTO U3ITy4eHHUS,

10 Yro mpenctaBnstoT coboil f+-yacTuibl? YKaxuTe NpaBUIIbHbIM OTBET:
a) 3JIEKTPOHBIL; B) IPOTOHBI;
0) MO3UTPOHBI; T) INEKTPOHBI Oxe.

11 Jins xakoro TUIla paJuOaKTUBHBIX MpPEBpaIleHUN MOKET HaOII0JaThCs 3aBUCUMOCTh CKOPO-
CTH pacmajia OT XUMUIECKOT0 COCTOSTHUS? BhiOepuTe MpaBUIIBHBIN OTBET:

a) Iuist B-pacmaja; B) A7l CHOHTAHHOTO JICICHNUS,

0) s a-pacnaja; T) Ul 2JIEKTPOHHOTO 3aXBarta.

12 Ykaxwure, uto BeIpaxkaeT cuMBon N B nudhepeHnnans-HOM YpaBHEHHN 3aKOHA PaIHOaKTHB-
Horo pacnaaa -dN/dt=AN

a) umcio ABorajpo; 6) umcio sxep B 1 cm>,;

B) KOJMYECTBO UMEIOIIMXCS PaJHOAKTUBHEIX S/IEP;

I') KOJIMYECTBO PACTIABINNXCS PATHOAKTUBHBIX SIIEP
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13 Kakoe 3 nepeyucieHHbIX HIKE TIOHATHI ONpeaeisieT TepMUH «a0COTI0THASE aKTUBHOCTH)?

a) o0I1Iee YMCII0 aKTOB paciajia 3a BCE BPeMs U3MEPCHHS;
0) oOIiee YUCIIO UMITYJIHCOB, PETUCTPUPYEMBIX TPHUOOPOK, 32 BCE BPEMsI H3MEPCHUS,
B) YUCIIO UMITYJIbCOB, PETHCTPUPYEMBIX 32 SAMHUILY BPEMEHHU IPUOOPOM, C K03(-

(buIHMeHTOM perucTpaunue#l;

') CKOPOCTh PaJMOAKTUBHOIO pacnaja.

14 Kakoe 13 nepeyrcIeHHBIX MOHATHI OMpeesieT TEPMUH «PErUCTpUpyeMasi akTUBHOCTb?

a) CKOPOCTb PaJIMOAKTUBHOIO PacIa/ia;
0) YMCIIO IEKTPUICCKUX UMITYJIHCOB, OTMEUAIOIINX MTOTaIaHKE B WU3MEPUTEITb-

HBIN TPUOOP AACPHBIX YACTHUI] HJIM KBAHTOB B €IUHHILY BDEMEHU;

B) 00I11ee YKCIIO aKTOB pacmaja 3a BCe BpeMst U3MEPEHUS;
T) o0IIee YMCIIO UMITYJIECOB, PETUCTPUPYEMBIX IPUOOPOM 32 BCE BPEMS H3MEPEHHS

15 yKa}KI/ITe, KaKO€ U3 IMMPUBCACHHBIX HUXKEC MOHATHH HeJIb35 B O6H.[€M CJlIydac UCI0JIb30BaTh B
KauCCTBC OMMPCACIICHUA TCPMUHA «KIICPUO IMOJIypacagan:

a) BpeMs, 0 IPOILECTBUU KOTOPOI'0 OCTAETCS MOJIOBUHA HAJIMYHOI'O KOJIMUYECTBA P
PaauOAKTUBHOIO U30TOIA;

6} Bpemsl, 32 KOTOpOe a0CONIOTHAsE aKTUBHOCTh CHUYKAETCSI BJIBOE;

B) BpEMsl, 3 KOTOPOE perucTpupyemasi akTHBHOCTb CHUYKAETCSI B/IBOE;

I') BpeMs, 3a KOTOpOE Macca paJuOaKTUBHOTO BEIIECTBA YMEHbIIAETCA B 2 pa3a

3.1.3 Bonpochbl /1151 OlleHKH ¢(h)OPMUPOBAHHOCTH IJieMeHTOB kKommneTenun IK-2

(cmocoben obecrednTh Ge30MacHOe MPOBEACHHE PabOTHI C HCIONB30BAHUEM PaIHMOAKTHBHBIX
BCIIICCTB B OTKPBHITOM BHJIC M OILCHUBATH MMOJYYACMYIO JI03Y 3a CUCT BHEIIHETO M BHYTPEHHETO
o0JTyueHu)
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Crienuduueckue OCOOCHHOCTH IOBEIEHHUS PAJUMOAKTHUBHBIX H30TONOB (3JIEMEHTOB) B
ANEKTPOXUMHUECKHX MTPOLECcCcaX.

ONEKTPOXUMHUYECKAE METONABbl BBIICICHUS W Pa3JECICHUs PaJUOAKTHBHBIX H30TOIOB
(271eMEHTOB).

Hcnonp30BaHuE 3JEKTPOXUMUYECKUX MPOLIECCOB B PAJIUOXUMUM.

OO0mue npencraBieHs] O MOBEJCHUH aTOMOB, OOpa3yIOIIMXCS B pe3yabTare sIepHbIX
IpPEBpaLCHUI B COCTaBe MOJIEKYISIpHBIX cucTeM (''Topsdyux" aTOMOB MJIM aTOMOB OTJa-
4n).

OOpa3oBanue atomMa OTJa4yM; pacyeT SHEPruH OTAAYM U SHEPTUH, pacxoayeMol Ha pas-
PBIB XUMUYECKOH CBSI3M aToMa OT/Aa4M, BXOJSIIET0 B COCTAaB MOJIEKYJIbI.

Mogenp noBeeHUs aToMa OTJauu B KOHJEHCUPOBAHHOM CpeEe.

MeTtoasl uccieaoBaHus peakiuil "ropsiunx" aToMoB.

Creruduueckne MeTobl KOHLEHTPUPOBAHUS PAJAMOAKTHBHBIX HYKIUAOB. Merox
Cumnapaa-Uanmepca

PeakTopHbIe, HIUKIIOTPOHHBIE U TEHEPATOPHBIE PAIHOHYKIIHIBI.

Br160p sinepHOi peakiuu.

TpeOoBaHue K BEIIECTBY MHUILICHH.

Pacuer Bpemenu o6myueHus.

MeTo/ibl BbIJIENIEHUS PAAUOHYKIIHIOB U3 OOTY4E€HHBIX MUIICHEH.

[TomyueHnue paguoOHYKIUIOB AJIsl MEAULIMHCKUX IIenei

MeTtoz paaMOaKTUBHBIX UHAUKATOPOB.

PannomeTrprdeckue n3MepeHns U paJuOXUMHUYECKUI aHAJIN3.

Pagnoananutuyeckast Xumusl.

Pa3menieHne akTHHOUI0B B IEPUOAUYECKON CUCTEME.
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AxtuHouHas runoreza Cudopra.

OO0mias xapakTepucTUKa akTUHOU0B. CTENEHU OKUCIICHHS. XUMHUYECKHEe (OPMBI CyIIe-
CTBOBAaHUS B PA3JIMYHBIX CTEIIEHAX OKUCIIEHUS B BOJHBIX PaCTBOpax.

MeTtoapl nony4yeHus: akTHHOUI0B. [ Ipumenenue

[TonoxeHne B IEPpUOAMYECKON CUCTEME TOPUSA U NPOTAKTUHUS. FICTOpHS OTKPBITUSL.
BaxHeiinve n30TONbl TOPUS U MPOTAKTUHUS U METOJIbI UX MOJIYyYECHHUS.

XHUMHUYECKHE CBOMCTBA TOPUSA U NPOTAKTUHUSA: CTEIIEHU OKHUCIICHMs, UX YCTOWYUBOCTb,
OCHOBHBIE XMMUYECKHE COCIMHEHHUS, TIOBEICHUE B BOAHBIX PAaCTBOpax. MeToabl BbleIIe-
Hus. [IpumeneHnne.

TopueBblid TOIJTMBHBIN ITUKII.

[TonoxeHnne ypana B NEPUOIUUECKON CUCTEME.

BaxHeililine U30TONBI ypaH M METOAbl UX IMOJIy4eHHs. MeToabl pa3feseHus] U30TOIOB
ypasa.

XHUMHYECKHE CBOMCTBA YpaHa: CTEIIEHU OKUCIIEHMS, UX YCTOMYMBOCTh, OCHOBHBIE XUMHU-
YECKUE COCIMHEHUS, MTOBEJICHUE B BOAHBIX pacTBOpax. Peakiuu aucrnponopuuoHupoBa-
HUSL.

Merone! Belienenus ypasna. [Ipumenenue.

[TonoxxeHune MIyTOHUS B NEPUOAUYECKON cucTeme. BaxxHelme u30Tomnbl IIyTOHUSL U
METO/BbI UX MOTYYCHHUS.

XHUMHUYECKHE CBOMCTBA IULYTOHMS: CTENEHH OKHUCIEHHUS, UX YCTOWYUBOCTb, OCHOBHBIC
XHMHYECKHE COCIMHEHUS, TTOBEAEHNE B BOIHBIX pacTBOpax. Peakuuu nucnponopuuoHu-
pOBaHUSI.

Mertoas! BeiesieHus yTOHUS. [IpruMenenue.

[lonoxxenne HeENTyHUs B MEPUOAMYECKOW cucTeme. BakHeiline u30TONbl HENTYHUS U
METO/BbI UX MOTYyYCHHUS.

XHUMHUYECKUE CBOMCTBA HENTYHHUS: CTEIIEHH OKUCIEHUS, UX YCTOMYMBOCTH, OCHOBHBIE
XHMHYECKHE COCIMHEHUS, TTOBEAEHNE B BOJHBIX paCTBOpaX. Peakuuu JucrponopumoHu-
pOBaHUSI.

Mertoasl BeiiesieHUs HenTyHus. [Ipumenenue.

[Tonoxxenne amepuuusi B NEPUOAUYECKON cucTeMe. BakHeline U30TONbl aMEpUIIUs U
METO/BI UX MOTYyYECHHUS.

XUMHUYECKHUE CBOMCTBA aMEpULIMS: CTEIIEHU OKHUCIIEHHS, UX YCTOWYMBOCTb, OCHOBHBIE
XMMHYECKHE COCIMHEHUS, TTOBEAEHNE B BOIHBIX pacTBOpaxX. Peakuuu JucrponopuuoHu-
pOBaHUSI.

Mertoas! BeiaesieHust amepuius. [Ipumenenue.

IlonoxxeHnne amepuuMs B IMEPUOAUYECKON CHCTEME. BakHeWlne H30TOIbl KIOpHUS U
TPAHCKIOPUEBBIX JIEMEHTOB U METOABI X MOTYyYCHHUS.

XUMHUYECKHE CBOMCTBA KIOPUSI U TPAHCKIOPUEBBIX SJIEMEHTOB: CTENEHH OKHUCIEHUS, UX
YCTOMYMBOCTb, OCHOBHBIE XHMHYECKHE COCAUHEHHS, MTOBEJICHUE B BOIHBIX PACTBOPAX.
Peakuu AucnponopuroHUpOBaHUSI.

Mertozas! BeIIECICHUS KIOPUS U TPAHCKIOPUEBBIX A1eMEHTOB. [I[pumeHeHune

Pa3mMenienne akTHHOUIOB B IEPUOIUYECKOM CUCTEME.

AxTtuHomHas runote3za Cubopra.

OO0mmas xapakTepucTuka akTHHOUI0B. CTeNeHn OKUCTIeHU. XUMUYecKrue GopMbl CyIIie-
CTBOBAaHUS B PA3JIMYHBIX CTENIEHAX OKUCJIEHUS B BOJAHBIX PACTBOpaXx.

Mertonbl nonyueHus aktuHoni0B.[IpuMenenue

[TonoxxeHre B EpUOAMYECKON CUCTEME TOPUA U MPOTAKTUHUS. VICTOpHS OTKPBITHSI.
Baxneiiine u30Tonsl TOpUsi U NPOTAKTUHUS U METOIBI UX MOTYYEHUSI.

XUMUYECKHE CBOWCTBA TOPHUSl U MPOTAKTHUHUA: CTENIEHU OKUCICHHS, UX YCTOMYHBOCTb,
OCHOBHbBIE XUMHUYECKHUE COEAUHEHMS, IOBEICHUE B BOJHBIX pacTBOpax. MeToabl BblaEIE-
Hus. [Ipumenenne.

TopueBbIi TOIJIMBHBIN [TUKIL.
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[Tonoxxenue ypana B NEpUOANIECKON CUCTEME.

Baxnelimye W30TONbI ypaH U METOJbI UX MOJIydeHUs. MeToapl pa3aeneHus HU30TOMOB
ypasa.

XHUMUYECKHE CBOMCTBA ypaHa: CTENIEHU OKUCIICHUS, X YCTOMYHUBOCTh, OCHOBHBIE XMMHU-
YEeCKHE COCIMHEHUS, MTOBEJACHUE B BOJHBIX pacTBopax. Peakuuu aucrpornopiuoHupoBa-
HUA.

Mertonsl BeiiesieHUs ypaHa. [Ipumenenue.

[TonoxxeHue MIyTOHUS B MEPUOAUYECKON cucTeMe. BaxkHelire u30TONbl IIyTOHUS U
METO/IbI X MOIYYCHHUSI.

XUMHYECKHE CBOWMCTBA ILJIYTOHMS: CTEIEHW OKHUCIEHHUS, UX YCTOWYHUBOCTH, OCHOBHBIC
XUMUYECKHE COCIMHEHUS, MIOBEJICHNE B BOAHBIX pacTBOpax. Peakuuu qucnpornopimoHu-
pOBaHuUs.

Mertoas! BeiesieHUs yTOHUS. [IpruMenenue.

[TonoxxeHre HENTYHUS B MEPUOAUYECKOM cucTteMe. BakHelle M30TOIbl HENTYHUS U
METO/IbI X MOJYYCHHUSI.

XUMHUYECKHE CBOWCTBA HENTYHHUS: CTENEHU OKHUCJICHHUSA, UX YCTOMYHMBOCTH, OCHOBHBIC
XUMUYECKHE COCMHEHUS, IOBEJICHNE B BOAHBIX pacTBOpax. Peakuuu qucnpornopimoHu-
pOBaHuUs.

Mertoas! BeiesieHust HenTyHus. [Ipumenenue.

[Tonoxxenne amepuius B MEPUOAUUYECKON cucTeMe. BakHeime U30Tonbl aMmepuius 1
METOJIbI X MOJTYYCHHUSI.

XUMHYECKHUE CBOMCTBA aMEpHULIMS: CTEIIEHU OKHUCIIEHMS, UX YCTOMWYMBOCTb, OCHOBHBIC
XUMUYECKHE COCMHEHUS, MIOBEJICHNE B BOAHBIX pacTBOpax. Peakuuu qucnpornopimoHu-
pOBaHuUs.

Mertons! BeiaesieHus: amepuius. [Ipumenenue.

[TonoxxeHnne amepulMs B MEPUOAUYECKON cucTeMe. BaxkHelilne H30TONbl KIOPHUS U
TPAHCKIOPUEBBIX 3JIEMEHTOB M METObI UX IMOJTYYCHHUS.

XUMHUYECKHE CBOWCTBA KIOPUSA WM TPAHCKIOPUEBBIX AJIEMEHTOB: CTEIIEHW OKUCIICHMS, MX
YCTOMYMBOCTb, OCHOBHBIE XMMHUYECKHUE COCAMHEHUs, MOBEACHUE B BOJIHBIX pacTBOpax.
Peakiuu AucnponopuroHUpOBaHUSL.

100Mertozp! BBIZIETICHHSI KIOPHUSI M TPAHCKIOPUEBBIX 2JIEMEHTOB. [IpiMenenune
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3.2 TunoBble KOHTPOJILHBbIE 3aJaHNUS JIS IPOBeIeHUs MPOMEKYTOYHOM aTTecTa-
uum B opme 3auera:

K 3auery momyckaroTcst CTYJEHTBI, BHIIOJHUBIINE Bce (hOpMBI TeKyIiero Koutposs. [lpu
cllade 3a4era, CTY/ACHT MOJy4yaeT ABa BOIPOCA U3 MEPEUHs, IPUBEICHHOTO HUXKE.
Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MHUH. TPOMEXYTOUHas aT-
TECTAIVs MPOBOIUTCS B JOpME 3a4eTa, Pe3yNbTaT OICHUBAHUS — «3aUTEHOY, «HE 3a4TCHO

[IpomexyTouHas aTTecTanus MO IUCHUIUIMHE IPOBOJUTCSA B COOTBETCTBUU C TpeOoOBa-

Husmu [lonoxkeHus o ¢opmax, MEPUOIUIHOCTH U TOPSIAKE MPOBEICHUS TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH U MPOMEXKYTOUHOMU arrectanuu ooydaromuxcs (I[Tpukas pexropa o112.12.2014 Neo
463) u CTO CIIOI' TU(TY) 016-2015. KC YKB/. ITopsiaok mpoBeAeHUS 3a4€TOB U YK3aMECHOB)

3.2.1 OreHuTe YyBCTBUTENBHOCT PAJMOMETPHUECKOTO METO/IA ONPEJIENCHHS PAHOAKTHBHOTO
m3otona “C (Mmin), €cIM MUHUMAIBHO M3MepsAeMasi pETHCTPHPyeMast aKTHBHOCTb (CKOPOCTh
cuera) (Imin) cocTapseT 60 uMI-MUH - Hax GOHOM.

Koaddumument cuera Q= 0,05.
[Mepuron nonypacnana4C Tiz= 5710 ner.
[MocrosuHas pacmana 4C A= 3,92-1012 ¢t

3.2.2 YenoBek co cpenHuM BecoM M=70 KT coaepkuT Mra= 6,0 - 10° r 2°Ra n

Mk =260 r kanus (conepkanue paauoaktueHoro uzorona “°K B cmecu uzoronos g = 0,012 ar.

%). Paccuntath COOCTBEHHYIO Oi- U ff - aKTUBHOCTb 4eJIoBeKa (0e3 ydera MpoAayKTOB pacraja
226Raq)

I[Tepron nonypacnana *°Ra Ti2= 1608 ner
[ocTosiHuas pacmana 2°Ra A= 1,35¢?
[epuox nonypacnana “°K Ti2= 1,28-10%ner
[Mocrosunas pacnana “°K A= 1,69 -101¢1

3.2.3 Paccuurarh 00bEM PH HOPMAIBHBIX YCIOBHUAX 222RN (VRn), HAXOAIIEr0OCsS B BEKOBOM
paBHOBECHH ¢ MRa = 1 Mr ?%Ra.

I[Tepuron nonypacnaza 2°Rn Tiz= 3,82 cyr.
[Mocrosunas pacmazga 2?Rn A= 2,10-10%¢?
ITepuron nonypacnana 2°Ra Ti2= 1608 ner
[Mocrosunas pacnaga 2°Ra A= 1,35-101 ¢1

3.2.4 Onpenenuts kornenTpanuo Hurpara repus (1) (C ce, Monb- M), MeueHHOTO paamoaK-
THBHBIM H30TONOM “4Ce (conepskanue 44Ce B nsoronHoi cmecu
g = 80 ar. %), ecru perucTpupyemasi akTHBHOCTB (CKOPOCTB cueTa) mpoosl oobeMoM Vip = 0,1

em® cocrasmster | = 5000 wmm-mua " Ha dboHOM.

Koaddurment cuera Q= 0,1.

[Tepuon monypacnana 144Ce Ti2= 284,4 cyr.
[Mocrosunas pacnana *44Ce A= 2,85-108 ¢,
[Mepuron nonypacnana *44Pr Tiz= 17,5 Mun.
[MocrosHHas pacnana 44Pr A= 6,6 - 10* ¢,

3.2.5 Onpenenuth 00MIYyIO (&) ¥ MACCOBYIO aKTHBHOCTH (@m) TIperapara, CoIepiKamiero paanoak-
TUBHBIH U30TON 4C, eciu 1S €ro MPUrOTOBNIEHUS K HABECKE YT MACCOM Myoc. = 1,0 - 10* T
100GaBWIN PaiuoaKTHBHBIN u3oTon **C B KOIMUeCTBE Mpammonyxn. = 2,0 - 106 r.

[lepuon monypacnana*C Tiz= 5710 ner.

[Mocrosunas pacnana 4C A= 3921012 ¢!
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3.2.6 Paccuutarh mpoLEHTHOE CoaepKaHKE (Ppamonyir., BEC.%0) paauoakTusHoro uzorona ©°Co B
cMmecH u30TonoB kobanbta B mpenapate okucu Co (11). Macca npenapara Mypen. = 10 Mr. AKTHB-
nocthb °Co B npenapare danpen. = 10 MBk.

I[Tepuon nonypacnana®®Co Tiz2= 5,2ronma

Iocrosiuuas pacnana °Co A= 4,24 -10° ¢,

3.2.7 PaccunTath mpoIeHTHOE cofiepkanue (PpaaHoHyKIL., Bec.%) paaHoaKTHBHOTO n3otona 4C
B CM€CH U30TOIIOB yTIiepojia B mpenapare kapOoHaTta HaTpus. Macca npenapata Mupen. = 100 mr.
AxruBHocTh C B penapare anpen. = 10 Bk.

[lepuron nonypacnana*C Tiw2= 5710 ner.

[MocrosHnas pacnana 4C A= 3,92-10% ¢t

3.2.8 OnpenenuTs MOCTOSHHYIO paciajga A v nepuos noxypacnaaa T1/2 pagnonykiuaa 1mo Kpu-
BOM pacnazaa

In (I:1g)

3,1

3,0 _\
2,9 | ™S

2,8

— '~

2,7 —

2,6 I I I I
2 4 6 8 10 12
t, gac

3.2.9 Uro npeacrasnsger coboi y-uznydenue? Beibepute npaBUIbHBIN OTBET:
a) MOTOK si/iep renus;
0) IOTOK MOHOPHEPT€TUUECKUX IEKTPOHOB,;
B) IMOTOK AJIEKTPOHOB, UMEIOIINX HEMPEPBIBHBIN SHEPTETUUYECKHIA CIIEKTD;
I') HOTOK KBAaHTOB 3JIEKTPOMArHUTHOTO U3ITy4eHHUS,

3.2.10 Yto nmpencrapisatoT coboit f+-uacTuibl? YKaxure NpaBUIIbHBIA OTBET:
a) 3JIEKTPOHBIL; B) IPOTOHBI;
0) MO3UTPOHBI; T) INEKTPOHBI Oxe.

3.2.11 JIns xakoro THIA paJlOaKTUBHBIX MPEBPAIICHUH MOKET HAOII01aThCs 3aBUCUMOCTh CKO-
pOCTH pacmaja OT XUMUYECKOTO cOCTOssHUs? BbiOepuTe npaBUIbHBINA OTBET:

a) utst B-pacmaja; B) AJsl CHOHTAHHOTO JISICHHUS,

0) s a-pacnaja; T) JUTsl 2JIEKTPOHHOTO 3axXBarta.

3.2.12 Vkaxure, 4T0 BeIpakaeT CUMBOJ N B muddepeHnaipHOM ypaBHEHUH 3aKOHA PaIHOaK-

TuBHOTrO pacnaga -dN/dt=AN
a) umcio ABorajapo; 6) umcio sxep B 1 cm>;

30



B) KOJIMYECTBO UMEIOUIUXCS PAIMOAKTUBHBIX SIIED;
I') KOJMYECTBO PACHaBIINXCS PATMOAKTUBHBIX SIAEP

3.2.13 Kakoe u3 nepevrcICHHBIX HIKE MOHATHIA ONPEIeNsieT TEPMUH «a0COFOTHAS aKTHB-
HOCTb»?

a) oOl1ee YMCII0 aKTOB paciiajia 3a BCe BpeMsi U3MEPEHUS;

0) o01ee YUCII0 UMITYJIBCOB, PETUCTPUPYEMBIX TPHOOPOK, 3 BCE BPEMs H3MEPEHHUS;

B) YHCJIO UMITYJIbCOB, PETUCTPUPYEMBIX 32 €IUHUILY BpEMEHU MPUOOpPOM, € K02 -
(bUIHMEeHTOM perucTpaunue#l;

') CKOPOCTh PaJMOAKTUBHOIO pacnaja.

3.2.14 Kakoe 13 nepedyrcieHHbIX MOHATUH ONpeaesieT TEPMUH «PETUCTpUpYEMasi aKTUBHOCTH)?
a) CKOPOCTh PaIMOAKTUBHOTO pacnasa;
0) 4KCIO IEKTPUUYECKUX UMITYJICOB, OTMEUAIOIIMNX TOMaJaHKe B U3MEpUTEIIb-
HBII IPUOOP SAEPHBIX YACTHII UM KBAHTOB B SUHUITY BPEMCHH,
B) o0I1Iee YKCIIO aKTOB pacrajia 3a BCe BpeMsl U3MEPEHUs;
T) o0IIee YUCIO UMITYJTECOB, PETUCTPUPYEMBIX IPUOOPOM 32 BCE BPEMS H3MEPEHHS

3.2.15 Vkaxure, Kakoe U3 IPUBEICHHBIX HIKE MOHITUN HeJb3sl B O0IIEM CIy4yae UCIOIb30BaTh
B KaUECTBE OIPEICICHHS TCPMHUHA «TICPUOJT ITOJTypaCIIazia:
a) BpeMsi, 110 IIPOIIECTBHH KOTOPOT'O OCTACTCS MOJIOBUHA HAIMYHOTO KOJIMYECTBA SIIeP
PaJIMOAaKTUBHOTO U30TOIIA;
6} BpeMs, 3a KOTOPOe a0COIIOTHAS aKTUBHOCTh CHUYKACTCS BJIBOC;
B) BpeMsl, 32 KOTOPOE PErHCTPUpPyeMasi aKTUBHOCTh CHUKACTCS BIIBOE;
T') BpeMsi, 32 KOTOPOE Macca PaJiOaKTUBHOTO BEIIECTBA YMEHbBIIACTCS B 2 pa3a
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