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Pabouas mporpamMmmMa JUCIUIUIMHEI pa3padorana B coorBeTcTBHU ¢ PI'OC BO 3++ mo
HarpaBieHuio ToAroToBKH 14.05.02 ATOMHBIE CTaHITUH: TPOSKTUPOBAHNE, SKCIUTyaTaIHs 1
WHKUHUPHUHT (YpOBEHB crienuainteT) (mpuka3z Munoopuayku Poccun ot 28.02.2018 1. Ne
154)

[Iporpammy pazpabotan(m):

JIOLICHT, K. M. H. dunumonosa A. A.

[Iporpamma o6cyxneHa 1 ogo0peHa Ha 3aceannd Kadeaphl-pazpadoTunKka « XUMUs 1
BOJOpOAHAS dHepreTuka” mpoTokos Ne 14 ot 15.06.2021 T.

3aBenyrommii Kadeapoit bIT JT' Ynuupos A. A.

(noxmucs/ )

[Iporpamma oOcyx1eHa 1 0g00peHa Ha 3aceJaHiH BEIyCKaroleil kagenpsl ATOMHBIC U
TEIUIOBBIE IEKTpHUYECKHE CTaHK poTokoa Ne21-20/21 ot 18.06.2021 r.

3aBenyrommii kadenpoit Ynumpona H. /1.

(TToaIHCH)

[Iporpamma ogobpeHa Ha 3acelaHMK METOINYECKOr0 COBETa MHCTUTYTA TemI09HEPTreTHKH
mpotokoi Ne 05/21 ot 21.06.2021 t.

3am. qupekTopa UHCTHTYTA /[ZZ Biacos C. M.
(Toiick)

[IporpaMMma npuHsTa pelIeHueEM YYEHOTro COBeTa MHCTUTYTa TenosHepreTHKH, MPOTOKOI
Ne 05/21 o1 21.06.2021 T.



1. Ileab, 321244 ¥ IVIAHUPYeMble pPe3yJabTaThl 00y4YeHHs M0 TUCHUILIUHE

[lenbt0 OCBOEHHUS JUCHUIUIMHBI SIBIseTCS (OPMUPOBAHHUE Y OOYyYarOIMIMXCS
CUCTEMATUYECKUX 3HAHUN B 00JaCTH OCHOBHBIX IOJIOKEHUU paguallMOHHON XUMHH,
MPOLIECCOB  PAAUALMOHHOIO TMPEBpPAIIEHUS SJE€p, JTO3UMETPUM HOHHU3HUPYIOIIUX
U3ITyYCHU ¥ BOIIPOCOB, CBSI3aHHBIX ¢ (JOPMUPOBAHUEM €CTECTBEHHOTO ¥ TEXHOTEHHOTO
paauaoHHoro (oHa.

3ajmauyamMy TUCIUTUIMHEI SIBJISIOTCS

- n3y4yeHne (U3MKO-XMMHYECKUX IPOIECCOB, BBI3BIBAIOIINX PA3TUYHBIC BUIIBI
VOHHU3UPYIOIIUX U3JTYyYEHH;

- U3yuyeHHe (PU3NUYECKUX TPUHIMIIOB, HAa KOTOPHIX OCHOBAaHBI COBPEMEHHBIE
CpPEACTBAa U METOJIbl PAUAIIMOHHOTO MOHUTOPUHTA NPEANPUATHI U TEPPUTOPHUIL;

- IOJIyYEHHE TNPEACTABJICHUA O  paJuallMOHHO-XMMHUYECKHX  IMpOolleccax,
MPOTEKAIONIUX MO ACHCTBUEM MOHU3UPYIOILIETO U3ITyUYCHUS,

- M3yYEHUE JIMHENHOW TIepeiauu SHEPTUY,

- PACCMOTPEHHUE UCTOUHUKAX YACTHUIL C BBICOKOW SHEPTHUEH;

- OJIyYEHHUE TPEICTABICHUS O TUIIAX PA3JIUYHBIX M30TOIOB, UCIIOJIb3YEMBIX B
HAaYYHBIX UCCIICIOBAHUSIX U TPOMBIIUIEHHOCTH;

- 3HAKOMCTBO C TMPOLIECCAMH, KOTOpPbIE TMPOUCXOIAT IO  JIEHCTBUEM
MOHHU3UPYIOIIET0 U3ITyYEHHUS B PA3JIMYHBIX Cpeax U MaTepuanax.
Komnerenuuu, dopmupyembie y 0Oy4aromMXcs, 3alUIaHUPOBAHHBIC PE3yJIbTaThl
oOy4yeHUs TI0 JUCHMIUIMHE, COOTHECEHHbIE C HWHJAUKATOpaMU  JIOCTHXKECHUS
KOMIIETEHIIUM:

Konu Kon u naumenosanne 3arIaHuPOBAaHHbIE PE3YIBTATHl OOYYEHHUS 110
HAMMEHOBaHKE | MHIUKATOPA JOCTUKEHHUS
JUCLMILTMHE(3HATD, YMETh, BIAJIETh)
KOMIIETEHIIMH KOMIIETEHIIMH

Yuusepcanpubie kommnereHuu (YK)

3HATh.

-Cp€aCTBa W MCTOABI IMOBBINICHUS 6G3OHaCHOCTI/I,
OKOJIOTMYHOCTH H YCTOﬁQHBOCTH TCXHHUYCCKHX
CPCACTB U TCXHOJIOTHYCCKUX MMPOLCCCOB;

-METO/BI VICCIIEZIOBAHHUS YCTONYMBOCTHU
VK-8 Criocoben (yHKIIMOHUPOBAHUS IIPOU3BOJCTBEHHBIX
CO3/1aBaTh U 00BEKTOB U TEXHHUUYECKUX CUCTEM B UPE3BBIYAMHBIX
[ONIEPHKNUBATE |\/p g 4 CUTYaIUsX;
Oe3onacHble ' -METOJbl  MPOTHO3UPOBAHUS UPE3BBIYAIHBIX
- BbIsSBISIET BO3MOXKHBIE VAL VME
UTyalUuld. YMETh:
Y YTpO3bl AJIs1 KU3HU U yan
YKU3HEESATelb -IPOBOJAUTH KOHTPOJb IAapaMeTpOB U  YpPOBHS
3I0pOBbS YEIIOBEKA, B TOM . .
HOCTH, B TOM HEraTUBHBIX BO3JCMCTBHIM Ha HMX COOTBETCTBUE
41CJIE TIPU BOSHUKHOBEHUN
qrciie npu . .. [HOpMaTHBHBIM TPEOOBAHUSM;
Ype3BbIYAHBIX CUTYaIUH
BO3HUKHOBEHUU -3¢(EeKTUBHO MNPHUMEHATh CPEACTBA 3alllUThl OT
YpE3BBIYANHBIX HETaTUBHBIX BO3ICHCTBUN;
CUTyalui -IUTAaHUPOBATh MEPOIPUITHS o 3aIuTe

[POM3BOJACTBEHHOIO MEPCOHAJIA W HACEIEHUs B
YPE3BBIYANHBIX CUTYAIUAX;

-IpY  HEOOXOJMMOCTH TPUHUMATh YyYacTHe B
MPOBEACHUHU CIACATEeNbHBIX W JAPYTUX pabdoT TpHU
JIMKBUTAIIUN MOCJIEACTBU M YpE3BBIYANHBIX
CUTYalU.




Koo u
HarMEHOBAHUE
KOMIIETEHIINHN

Kox u HaumenoBanue
WHIUKATOPa JOCTHIKEHUS
KOMITETEHIIN T

3arIaHUpPOBaHHBIE PE3YIbTATHl O0YUYCHUS 110
JTUCIUTITNHE(3HATh, YMETh, BIAJICTh)

BJIaJCTh.
-HaBbIKaMU pa6OTBI C 3aKOHOAATCIbHBIMH U

[IPaBOBBIMU OCHOBaMH B 00JacTH 0€30M1aCHOCTH U
OXpaHbl ~ OKPYXKAaIOWIEH cpeapl, TpeOOBaHUAMHU
0€30MaCHOCTH TEXHUYECKHX DPErJIaMEHTOB B cdepe
poecCUOHATILHOMN 1EATEIbHOCTH;

-crioco0amMu panoHaIn3aun
po(eCCUOHAIBHON ~ AEATEIBHOCTH  C  LENbIO
obecrieueHus 6e30macHOCTH U 3aLUTEHI
OKPYKaIOIIEH CpeIbl.

'VK-8.2 [lonnMaeT, kak
co3/1aBaTh U
[10/1/ICP>KUBATh
0e30macHbIe YCIOBUS
YKU3HEIEITEILHOCTH, B TOM
qrclie IPU BOSHUKHOBEHUHU
UpE3BbIYAMHBIX CUTYaILINI

3HATh:

- yCIOBUS (bopmupoBaHus
paauanuoOHHON

00CTaHOBKHM 3a CUET MPUPOJHBIX U TEXHOTCHHBIX
(hakTOpOB;

- OCHOBHBIC HOPMaTHBHBIE
JIOKYMEHTBHI,

OTpENENAoNIe  pagUuallMOHHYI0  0€30MacHOCTh
cpenbl OOUTaHMS;

- METO/IBI KOHTPOJIA MIPUPOIAHBIX i
TEXHOTCHHBIX  ()AaKTOPOB M BO3HUKHOBEHUS
UPE3BBIYANHBIX CUTYALIHI;

-CpelcTBa W METOJbI TIOBBIIICHUS O€30MacHOCTH,
PKOJIOTUYHOCTH U YCTOWYHMBOCTH TEXHUYECKUX
CPEACTB U TEXHOJOTMYECKHUX IPOLIECCOB;

- METOJIBI HCCJICTOBAHUS
YCTONYUBOCTH

(b yHKIIMOHUPOBAHUS MPOU3BOJICTBEHHBIX
00BEKTOB U TEXHUUYECKUX CHCTEM B YPE3BBIYAMHBIX
CUTYyalUsIX;

- METOJbl TPOTHO3UPOBAHUSL
YpE3BBIYANHBIX

CUTYyaLu.

YMETh:

-ICIIOJB30BaTh OO0OpPYIOBAaHUE, PErHCTPUPYIOIIEe
[pa3HbIE TUITBI MOHU3UPYIOLIETO U3TYyUYCHHUS;

- pa3pabaThIBaTh
MEPOTIPUSITHS TI0 TIOBBIIICHUIO 0€30MTaCHOCTH u
9KOJIOTUIHOCTH

[MPOM3BOJCTBEHHOU JAEATEILHOCTH; Biaaers:
-crioco0aMd M TEXHOJOTHSMHM  3alllUThl B
YPE3BBIYANHBIX CUTYAIUAX;

- CIIOCOOHOCTBIO MPUHUMATH 3aIIUTHHIE MEPbI
TUTsT TIPEIOTBPAICHHUS UJIM YaCTUYHOTO OCIA0JIeHUS
BO3JAECHUCTBUS  PAJMOHYKIMIOB, IONABIIUX B
OpraHu3M;

ITOADY ITAQONLTY AIIAYIIIATY Y anarrmana 1x nanyaranAn

Oo6menpodeccuonansubie kommnereHmn (OI1K)

OIIK-2
Crocoben
hopmyaupoBa

OIIK-2.2 Onpenenser

T1OCJIC1OBATCIIbHOCTD

3HaTh.
- OCJIM HW 3aJa4du  HUCCIICAOBAaHU, BBI6I/IpaTB

KpUTEPUU OIICHKH, BBISIBISITH IPUOPUTETHI




Konu Kon u naumeHoBanue 3anIaHMpPOBAaHHBIE PE3YIIHTATEI O0YUEHUS 110
HalMEHOBAHUE | MHIMKATOPA JOCTHKEHUS
JTUCIUTITNHE(3HATh, YMETh, BIAJICTh)
KOMIIETECHIINH KOMIIETEHIIH
Thb LIEJIU U peleHus 3a1a4 B cepe
3a71a4u SIICPHOM DHEPTETUKU U
VICCIICIOBAHMS, [T€XHOJIOTUI pemieHust 3agad B cdepe SACPHOH SHEPreTHKH |
BBIOMPATH TEXHOJIOTMH
KpUTEPUU -OIpeICTISTh UMeEIoIIeCs pecypesl,
OLICHKH, OCYILIECTBIISATh otbop UH(POPMALIMOHHBIX
BBISIBIISITh VCTOYHHUKOB JIJISl JOCTHKEHUS PE3YJIbTaTOB ITPOCKTA;
[IPUOPUTETHI YMETh:
peleHus 3a1a4 - BBHIOMpAaTh KpPUTEPUUM OIEHKH W  CTaBUTH
B cepe [IPUOPUTETHBIE IEMM M 33Ja4d HWCCIEAOBAaHUS B
SIIEPHOMN chepe SAepHON YHEPTETUKU U TEXHOJIOTHI;
YHEPTEeTUKU U - OIpeneniTh HUMEIOIINECs pecypcesl,
TEeXHOJIOTUI OCYIIECTBIISTh oTO0p UH(POPMALIMOHHBIX
MCTOYHHUKOB JJISl IOCTHIKEHUS Pe3yJIbTaTOB MPOEKTA;
BJIaJICTh:
- HaBBIKAMH  OOOCHOBaHHUSI  TIOCIIEACTBUH |
OTBETCTBEHHOCTHU IpH. HOPUHATHH
VIIPaBICHUYECKUX peUleHu B cdepe sAaepHOH
SHEPreTUKU U TEXHOJIOTHIA;
- HaBBIKAMH TIOHUMAaHHUA W CHUCTEMHOTO aHAJIN3a
0a30BbIX HAYYHOTEOPETHUYECKUX IPEJICTaBICHHM
1151 penieHnst IpoQecCHOHATBHBIX 3ajad.
2. Mecto nucuunimnbl B cTpykrype OITIOII

HMucuuminHa PaguanioHHass XMMHsS U paJualiMoHHasi 0€30MacHOCTh SIIEPHBIX
DHEPIreTUICCKUX YCTAaHOBOK OTHOCHUTCS K 00s3aTCIhbHOM YacTH y4eOHOTO IIIaHa I10
HanpaBjeHuto noArotoBku  14.05.02  AToMHBIE  CTaHIIMW: TPOEKTUPOBAHME,
AKCIUTyaTalusl U UHKUHUPHUHT.

Kon [IpenmectByromue aucuumiausel | [locneayronue nuCUUIIIMHBL (MOAYIIH),
KOMIIETEHIINU (Monynn), npaktuku, HUP, ap. npaktuku, HUP, np.
VK-3 Oo0ecrieuenue HaI[e)KH(BCTI/I aTOMHBIX
DIIEKTPUYECKUX CTaHIMM
[lozumeTrpus W 3aIlnTa oT
. [losumerpus " 3amuTa oT
VK-8 MOHM3UPYIOIINX U3ITy4eHU I .
MOHU3UPYIOUINX U3Ty4YEeHUN
be30omacHOCT JKU3HENEATEIbHOCTH
ATOMHBIE  3JIEKTPUYECKHUE CTaHIUU
HeiitponHo-(pu3nueckue peakTopHbIE
M3MEpPEHUS ATOMHBIE JJIEKTPUYECKUE CTAHLIUU
OIIK-1  |Metomsl Hepaspymaoiiero KOHTpossjHENTPOHHO-QU3MIECKHE  PEAKTOPHBIE
MaTepHaJOB M3MEpPEHUS
KoHTpois W ymnpaBineHue saepHBIMHU
PHEPreTUYeCKUMH YCTaHOBKAMHU
OIIK-2 [lozumeTrpus 51 3amHTav ot |[{ozumerpus 5 321H11/1Ta OT
MOHM3UPYIOLINX U3ITy4YEHUN MOHU3UPYIOUINX U3ITy4YEHUN




‘TepMosiiepHbIe YCTaHOBKHU 5
[peaKTopbl DKCILTyaTaLys

[1K-2
aporeHepaTopoB
AQTOMHBIX 3JIEKTPHUECKUX CTAHLUI
lcnibITaHne 1 Hanajgka o00pyA0BaHUs
SIEPHBIX SHEPTETUUYECKUX YCTAHOBOK
licnpiTanne W Hamagka o0opyaoBaHUsA
PeMOHT u TEXHUYECKOe
SJICPHBIX ~ SHEPreTUYECKUX  YCTaHOBOK
00CIyKUBaHUE o0opynoBaHus
[1K-3 . PeMOHT W TeXHHYECKOe OOCITYyKHBaHHE
AQTOMHBIX 3JIEKTPHUECKUX CTAHLUI
000pYOBaHUSI ATOMHBIX AJIEKTPUUYECKUX
[ I[puMeHeHne HEOPraHUYECKUX

CTaHLINH
MaTepHaJIOB JIJIsl 00ecIieueHus

Oe3omnacHoi 3kcmyarauun A9C

J1J1s1 0OCBOEGHHUS JUCIUILTMHBI 00Y4arOIIUNCS JOJDKEH:

3HaTh:

- OCHOBBI YYEHHMsI O PaJUOAKTUBHOCTU M HOHU3HMPYIOIIUX HU3IIYyYEHHUSX, OCHOBHBIC
NPUHLIUIIBI PaAUALIMOHHON 3alUThI;

- NPUHLUIIBI OpraHu3ali padoT Mo 00ECHEUYEHHUIO 3KOJOTHYECKO 0€30MacHOCTH
HACEJIEHUS U CPeibl OOMTaHUS YEJIOBEKa,

- OCHOBHBIE 3AKOHOMEPHOCTH PaJUOAKTUBHBIX NPEBPALLECHUN;

- oO1ue CBOMCTBA AAEPHBIX PEAKIINI K OCOOCHHOCTH SIEPHBIX PEAKIUH;

- OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJECHCTBUA HOHU3UPYIOIIETO H3IYyYEHUs C
BEILECTBOM.

YMers:

- 3¢ (}EeKTUBHO HCMONb30BaTh IMOJYUYECHHbIE 3HAHUS MJIS OLUEHKU 3KOJOTUYECKOU
00CTaHOBKH, pa3pabOTKH U obecrieueHus: TpeOoBaHUM 0€30MaCHOCTH;

- (opmynupoBaTh W pemiaTh 3aJauyd, BO3HMUKAIOIIME B XOJE HCCIEIOBAHUSA
HKOJIOTUYECKON OOCTAaHOBKM M HampaBieHHbIE Ha oOecreueHne O0e30macHOCTU
HACEJICHUS;

Bnaners:

- HaBbIKaMH padOTHI C sIepHO-PU3HUUECKIM 000pyAOBaHUEM U PUOOpaMH;

- HaBbIKaMHU BBITIOJIHEHHS] U3MEPEHUN COOTBETCTBYIOIINUX BEJIUYHH;

- OCHOBHBIMU ITpUEMaMu 00paOOTKHU SKCIIEPUMEHTANIbHBIX TAHHBIX.

- HaBBIKAMHU TEOPETUYECKOTO OCMBICICHUS XHUMHUYECKUX U (PU3UKO-XMMHYECKUX
SBJICHU, pabOThI C y4eOHON U y4eOHO-METOUYECKOM JINTEPATypOil.

3. CTpyKTypa U coiep:KaHue TUCHUIINHBI

3.1. Crpykrypa AUCHHMILIMHBI

OO6mrast TPyI0EMKOCTh AUCITUIUIMHBI COCTABIACT 4 3a4eTHBIX eTuHUII(BI)
(BE), Bcero 144 yacoB, W3 KOTOPHIX 58 HYACOB COCTABJISIET KOHTaKTHas pabora
oOy4aromierocsi ¢ mpernojaBarenaeM (3aHATHS JEKIMOHHOTrO Tuna 34 4ac.), 3aHsITUS
CEMUHAPCKOTO TUNa (MIpaKTUYECKUe, CEMUHAPCKUE 3aHSTHS, TaOOpaTOpHbIE pabOThI
U T.1.) 24 yac., caMocTosiTeNbHas paboTa oOyuatomerocs 50 gac.



C
Bun yueGHOM paboThI e T el\/(%:

vyacop | P
OBIIAA TPYAOEMKOCTD JUCHUTIJIMHBI 144 144
KOHTAKTHAS PABOTA OBYYAIOIIETI'OCSA C 58
[TPEITOJJABATEJIEM, B TOM unce: 58
Jlexuun (JIk) 34 34
[IpakTuueckue (cemunapckue) 3austus (113) 16 16
Jlaboparopusie paboTs (JIP) 8 8
KoHnTtakTHbIC yackl BO BpeMs arrectanuu (KITA) 1 1
CAMOCTOATEJIBHAA PABOTA OBYUAIOIIETOCA 50 50
(CPC), B TOM uucie:
[ToaroToBka K MPOMEKYTOUHOM aTTeCTallK B (hopMe: 35 35
DK3aMeHA
®OPMA ITPOMEXYTOYHON ATTECTALINU (3 - 5 5
HK3aMEH)

3.2. Coaep:xkanue JUCHUIVIMHBI, CTPYKTYPHMPOBAaHHOE 110 pa3jiejiaM u
BHAaM 3aHATHH
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Pasznen 1 A 8 4 2 12 26 lo |Ku 13
Pangnoxumuns VK TP
S1IepHOTO 8.1: OJI
TOILJINBHOTO VK8.2; P
AKJIa OIIK-
2.23yB
Paznern 2 A 8 4 2 12 26 lo |Ku 13
MeToabl VK TP
OOHapyXEeHHS U 8.1: OJ1
M3MCPCHUC yKSZ, P
VOHU3UPYIOLIU X OIIK-
V3JTy4EeHMI. 2.23yB
Pasyen 3 A8 4 2 12 26 lo, Ku 13
[TpoGembl Ix [P
COBPEMEHHOM VK8.1, OJI
PATOXUMHUH. VK8.2; P




DKOJIOTUYECKA 5 OIIK-
ATUOXUMUSL. 2.23yB
Paznen 4 A 10 4 2 14 30 lo, [Ped 21
[ [puHIUTIBI VK 20, |OJI
obecriedeHus 1 8.1; vk 14, [P
HOPMEI 8.2: 2n
paaualoOHHON OIIK-
0€30M1aCHOCTH. 2.23yB
JK3aMEH A 35 |1 36 lo, Ok3 40
20,
11
HUTOTO | A 34 16 8 50 35 |1 (144 100

3.3. TemaTnyeckui MJIaH JeKIHUOHHBIX 3AHATHI

Nort/ 11

TeMBl JICKIIMOHHBIX 3aHITHI

pr,Z[OCMKOCTL, qac.

OcHOBHbBIC TOHATHS, (PU3HUECKHE BEIUYUHBI M UX EAUHULBI B
00J1aCTH paJiMallMOHHON OE30MTaCHOCTH.

2

[Ipouiecchl, MPOUCXOIAIIME MPU MIPOXOKIECHUU HOHU3UPYIOIIUX
YacTUL Yepe3 BEUIeCTBO. PaaualMOHHO-XMMHUYECKUH  BBIXOJ.
[ToTepu sHEpruM 3apsHKEHHBIX YACTHI], MOHU3ALUS U BO30YXKICHUE
MOJIEKYJI, IOTEPH HA TOPMO3HOE H3JYUYECHHUE, YIPYroe paccesHue,
YEPEHKOBCKOE U3JIYYCHHE

2

BSaHMOHCﬁCTBHe HOHU3UPYIOIIHUX I/ISJ'Iy‘ICHI/Iﬁ C BCIICCTBOM.

Temnbl MOTEpU HSHEPruM HOHM3MpYOIleHd wactuiei llepBuunbie
BBIXOJIBI AJIEKTPOHOB M BO30YXIEeHHBIX cocTosiHui. [Tonsarue JII19,
JIIID  pasnuusblx TUOOB — u3iydareneid. CTpykTypa  Tpeka
noHM3Upyronux yactull. OObeMHas nepegaya YHEPruu.

OKCIEpUMEHTAJIBHBIE ~ METOAbl  IOJYYEHHs  MOHU3HMPYIOIIErO
n3iydeHuss VICTOYHMKM W3iydeHHMi. BHyTpeHHHME UM BHeEHIHUE
u3iydarenad. 30TOmHBIE WCTOYHMKH, pagUalMOHHBIE KOHTYPHI,
MCTOYHHMKHU a- U B— W3JIyYCHUM, YCKOPUTEIHN 3apsyKEHHBIX YaCTHIL,
€HTT€HOBCKHE TPYOKH.

Jlo3nMeTpuyeckre CUCTEMBbI B paJMallMOHHON XUMHM Jlo3nmerpus
MOHU3HUPYIOLIETO U3JIy4CHHUS, MOHU3ALIMOHHBIE KaMmepsl,
KATOPUMETPUYECKUI METOJ| OIpPEACIICHHUs IOIJIOIMIEHHBIX 103,
XUMUYECKHE JO3UMETPUYECKUE CHUCTEMBI, JIOMUHECLEHTHBIE U
CHUHTHISLIMOHHBIE METO/IbI, TBEpO(a3Has JO3UMETPHUSI.

MeToabpl aHanu3a KOHEYHBIX MPOAYKTOB OKCHEPUMEHTAIbHbBIC
METOJIbl B PpAJUAIMOHHON XHMHUHU. PaanocneKTpOCKONHYECKHE
Metoabl, meron OIIP, ontuuecku nerektupyemsiii IOIIP, SAMP,
METO/]I AJIEKTPOHHO-AJIEPHOTO U SJIEKTPOH-3JIEKTPOHHOTO ABOMHOIO
€30HaHCa.

bricTpbie METO/IbI ISt olpeieNeHus HEYCTOWYMBBIX,
MPOMEKYTOUHBIX YaCTHI] VIMITyTbCHBIA Paguoin3, ONTHYECKas M
OIIP perucrpauuss B HMMIYJbCHOM paJHONIU3€, PETUCTpPALUs
PIEKTPONPOBOJIHOCTH.

[Ipomeccrl, mnpoucxoisnIMe Npu paauonuse BoAbsl Paanonus
KOHJICHCUPOBAHHOW  cpeApl. MexaHu3M  paavojiu3a  BOJBI.
Paznuunble cTaANKM B3aUMOACHCTBUS MOHU3UPYIOLIETO U3TYUYEHHUS C
Bozoii. CBOOOAHOpagMKadbHAs TEOpUS paauoin3a Boabl. Poib
BO30Y)KICHHBIX MOJIGKY]T B pPaJUAllMOHHOW XHUMHHU. BBIX0p]

POJYKTOB paciaja Bo30YyKICHHbIX MosieKkyd. uccunanus




BO30YXJeHHs. PagnkanbHble M KOHEUHBIE TIPOTYKTHI.

10

XapakTepucTUKu TUAPATUPOBAHHOTO AJIEKTPOHA
[ 'uapaTupoBaHHBIN u COJIbBATUPOBAHHBIN 3JIEKTPOHBI,
CIIEKTPOCKOIIMYECKHE  XApPAaKTEPUCTUKH, CTPYKTypa JIOBYIIKH,
BbIXOJIbI €S -. “Cyxoil snextpon”. [Ipumenenue teopuu Jlanmay-
[lekapa JUTSL 00BsICHEHUS ONTHYECKOTO CIIEKTpa
COJIbBATUPOBAHHOTO 3JieKTpoHa. Buusaue JIIID Ha mnepBuuHyro
pexomOuHanuto. Peakiuu €S -, Ousnektpon, KuneTnka HaKomaeHUs
PJIIEKTPOHA B IIEJIOYHBIX pacTBOpax. KOHCTaHTHI B3aUMOJEUCTBUSA €S
- C pa3NMYHBIMU BellecTBaMU. MeToabl HAOJMIOACHUS €S - U €ro
peaKuui.

11

Pannonus coeqMHEHHH, pacCTBOPEHHBIX B BoJAe Panuosn3 BOJHBIX
pPacTBOPOB HEOPraHWYECKUX COEAMHEHMH, cucrtema @DeHTOHa.
Pa30aBiieHHBIE paCTBOPBI OPraHUMUYECKUX COCIUHEHHH.

12

Panuonu3 opranumyeckux coeauHeHud. CrupThl  YTIIEBOIOPOIbI
CoeIMHEHUsI C Te€TepOaTOMaMH.

13

JlelicTBME WMOHU3UPYIOLIETO M3Jy4EHUsT HA TBEPAOE BEUIECTBO U
razoBble cucteMbl [lporeccel, mpoucxoisue Mpu MOTJIOIIEHUH
HOHU3UPYIOIICTO H3JTYy4CHUS TBEPABIMU BEUICCTBaMU.
PannannoHHas XUMUs ra30BbIX CUCTEM.

14

[lo3utpoH B paavanuoHHOW xumuu lI03UTPOH M MO3UTpOHHK B
paivalMOHHONW XMMMH. TyHHENbHBIE TIPOLECCHl C Y4acTHEM
[IO3UTPOHA M JIEKTPOHA.

15

lcrionb30BaHue paaranOHHO-XUMHUYECKHUX IIPOLIECCOB
[IpakTHyeckre NpUIOKEHUs, HACTOALIME U Oyayle BO3MOKHOCTH
paguanMoOHHON XMMHH. PaguanuoHHas noJiMMepusanus U JIpyrue
[IPAKTUYECKUE IPUTIOKECHHUS.

16

[TpuHIMIBl O0EcreYeHnss U HOPMBbl PaJUAllMOHHOM 0e30MacHOCTH.
3amuTa OT MOHU3UPYIOLUX H3IydeHuid. OpraHuzanus padboThl ¢
MCTOYHUKAMU HOHU3UPYIOIIUX H3IydyeHuid. Mepsl Ge30macHOCTH
npu MPOXKUBAHUU Ha TEPPUTOPUH, 3arpsi3HEHHOU
aAMOHYKJIMJIAMHU.

17

Vcnonp30BaHue  paJdallMOHHO-XMUMHUYECKUX  TEXHOJIOTUH  Juid
0XpaHbl OKPY>KAIOIIEN Cpebl

Bcero
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3.4. TemaTu4yecKuii IJIaH NPAKTHYECKUX 3aHATHH

Norr/t

TeMbl IPAaKTUYECKUX 3aHATHI

TpynoeMKOCTb, 4ac.

AKTUBHOCTh  pPaJMOHYKJIHAa B  HUcTouHHKe. CBsA3b  Macchl
PAaIMOHYKIIAIa C €r0 aKTUBHOCTHIO. J|030BbIE XapaKTEPUCTUKH I1OJIS
W3JTyYEHUS.

4

XapakTepUCTUKH OIS raMmma-u3J1y4eHHs TOYEUHOTO
M30TPOITHOTO PATUOHYKIIUIHOTO HCTOuHMKA. Kepma-mocTosiHHas,
raMMma-rmocTOsIHHAS U KepMa-dKBUBAJICHT PAJHOHYKIH/IA, PaTUEBhIMA
raMMa->KBHUBAJICHT NCTOYHHUKA.

[Ipenensl 103 3a ron Juig nepcoHana (rpynnsl A, b) u Hacenenus.
3HaueHUs! CTAHJJAPTHOT'O BPEMEHHU 00JyUYeHUsI.

MeToapl pacueTa 3alUTHL: MO TaONMIAM, MO CJIO0SM IOJOBHHHOIO
ocnabyieHusi, METOJIOM «KOHKYPUPYIOLIUX JHHHUI» - B F€OMETPHUH
[IMPOKOTO IydYKa M B TEOMETPUM Y3KOTO IydKa - IO 3aKOHY]
0cs1abJIeHUs] MOIITHOCTH JI03bl M3JYYEHHsI TOJIUHON 3aIUTHI.

30HUpPOBAHUE 3arpsi3HEHHBIX TEPPUTOPHUI Ha  paHHEeW,
MMPOMEKYTOUYHOM M BOCCTAHOBUTEILHON CTAJIMU PATUALIMIOHHON




aBapuu.

Bcero 16
3.5. TemaTu4yeckuii njiaH Ja6opaTOPpHLIX padoT
Nori/mt Tembl 1a00paTOPHBIX pabOT TpynoemMKocThb, Jac.
Knaccuukanus METOJI0B BbIJIETICHUS U pa3aeseHusl. 2
1 |Pacnpenenenne MHKPOKOMIIOHEHTOB MEXKAY JKHAKOHM W TBepIOU
¢azamu. Xpomarorpadusi B paAHOXUMHUU.
Pacnipenenenne BeHIECTB MEXIY JBYMs OKHUAKHUMU  (hazaMu 2
2 |(okcTpakums). DJIEKTPOXMMHYECKHE METOIbl  BBIACICHUS W
paslesieHHus PaAHOHYKIINIOB.
3 2
MeTtoabl paguoMeTpudeckux maMepenuil Knaccugukanus MeTonoB
PAaTMOMETPUYECKUX H3MepeHH. [IprMeHeHne paaxuoMeTpHYecKUX
METOJIOB JIJIsl aHAJINM3a Py, KOHIICHTPATOB, COJICH.
4 |AncopOIMOHHBIC MPOIECCHI B PATUOXHUMHUH. 2
Bcero

3.6. CamocrosiTeibHasi padoTa CTy/JAeHTA

Howmep pa3nena Obnewm,
NUCHUILINHEI Bug CPC Conepxxanne CPC qac.

1 Otuer 1o [loaroToBka TeOpeTHYecKOro wmarepuana mo| 12
maGopaTopHOi TeMaMm:
pabote. 3yuenne |[EcTecTBeHHbIE paJuMOaKTUBHBIE psAlbl. a) Psn
TEOPETHYECCKOTO ypana-235 u 238. 6) Psn Topus-232. B) Psap
MaTepuaa, HenTyHUSA-237.

[IOArOTOBKA K COOTHOIIIEHHE AKTUBHOCTEM MATEPUHCKOIO H
KOHTPOJIbHON TOYEPHETO  HM30TONOB  TpPU  PA3IUYHBIX
pabore. PaBHOBECHSIX.
Hapymienne  paBHOBecuss B NPHUPOAHBIX
paZIMOaKTUBHBIX CEMEICTBAX.
PannoakTUBHbBIE 3JIEMEHTHI B IpUpoie. 8.
lIcKyCCTBEHHBIE PaJUOAKTUBHBIE DJIEMEHTHI.
'YpaH, TOpUH U IPOAYKTHI UX pacnaja.
AKTHHMNA. M30TOIIBI aKTHHMUSL.
3aypaHoBbIe 2JieMeHThl. VX kmaccudukanms.

2 OTtuer no [[logroroBka TeopeTHyeckoro wmarepuana mo| 12
maGopaTopHOi TeMaMm: DKcTpakuus, KaK METO]T
pabote. 3yuenne  |[KOHUEHTPUPOBAHHUS U BBIJICTICHUS
TEOPETUYECKOTO PaZMOaKTUBHBIX HM30TONOB. Xpomarorpadus,
MaTepuara, KaK METO]
[O0IFOTOBKA K [KOHLEHTPUPOBAHUS u BbIJIETICHUS
KOHTPOJIbHON PalMOAKTUBHBIX M30TONOB. AJICOPOIMOHHOE
pabore. OCaXKIEHHE, KaK METOJl KOHUEHTPUPOBAHUS H

BbI/ICJICHNS] PaJOAKTUBHBIX HU30TOIOB.
OTt4er 1o [lonroroBka TEOPETUYECKOrO0 Marepuaga IIo
nmabopaTopHOH TeMaM:
pabote. M3yuenne (B3aumoneiicTBue anb(ha-u3TydeHus c

3 TEOPETUYECKOTO BEIIECTBOM. XapaKTepHCTUKa aimbda - dactun 12
MaTepuaa, (anbda - wu3nmydeHusi). OCHOBHBIE MPOILECCHI
MOATOTOBKA K nepenaud (MOTepH) KHHETUYECKOM HHEPTHUU.
KOHTPOJIBHON B3anMoieiicTBre 6eTa-u3IydeHus ¢




pabore. BEIICCTBOM. XapaKTepUCTHKA raMMa-
W3JTy4CHUSI.

OCHOBHBIC MEXaHU3MBI TIEpEIaYH YHEPTHU:
botordhekT, KOMITOHOBCKOE paccesiHue,

b ekt 06pazoBaHus Map; 3aBUCUMOCTD
CCUCHHI OT SHEPIMU KBAaHTOB U 3apsija sapa
00 Ty4aeMoro MaTepualia, MOHU3AIUs CPEJIbI.
B3anmoneiicTBre HEUTPOHOB C BEILIECTBOM.
[ToaroToBKa TEOPETUYECKOTO MaTepUaa 1o
TeMaMm:

OTueT 1o
. COBpEMEHHBIE METO/Ibl PA3/ICIICHUS,
n1abopaTopHoi KOHIIEHTPUPOBAHUS U IIEPEPAOOTKHU
4 pabore. pHp pep 14
PaIMOAKTUBHBIX BEIICCTB.
I[Tonroroska
ebepata PannoakTuBHBIC OTXOABI. ICTOUHMKU
pedepara. PaIMOAKTUBHBIX OTXOJIOB.
JKOJIOTHYECKasi paJuOXUMHUSL.
Bcero 50

4. OOpa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu mpoBemeHuu  y4eOHBIX  3aHATUNA  WCHONB3YIOTCS  TPATUIMOHHBIC
00pa30BaTeNbHBIC TEXHOJOTHH - JICKIUU B COYCTAHWM C MPAKTHUYECKUMH 3aHSITHSIMH,
CEMHHApaMH, CaMOCTOSITEIbHOE HM3yYEHHUE ONPEICIEHHBIX Pa3/ieJIOB U COBPEMEHHbIE
oOpa3oBaTe/bHbIE TEXHOJOIMM, HaIlpaBI€HHbIE Ha O0O0ECleYeHUe pa3BUTHS Yy
oOyyaroluxcss HaBbIKOB KOMaHAHOM palbOThl, MEXIWYHOCTHOM KOMMYHUKAIIUH,
OPUHATHSA PELIEHUH, JIUAEPCKUX KAauecTB: HMHTEPAKTHUBHbBIC JIEKIIMH, TPYIIIOBBIE
JTUCKyCcCUH, paboTa B KOMaH/E, KOHTEKCTHOE 00y4YeHHEe, 00y4eHHEe Ha OCHOBE OIIbITA,
UHAMBUAyaJIbHOE  OOy4YeHHME, MEXIUCIUIUIMHApHOE OO0y4YeHHe, OIepexaroas
caMOoCTOsITeNIbHasI padoTa.

B 00pa3oBaTenbHOM MPOLIECCE UCTIONB3YIOTCSA:

- BJIEKTPOHHBIE OOpazoBaresbHble pecypchl (DOP), pa3MellleHHbIE B JIMYHBIX
KaOuHeTax cTyaeHTOB DnekTponHoro yuusepcurera KI'DY, URL.: http://e.kgeu.ru.

5. OueHnnBaHue pPe3yJbTATOB 00y4eHHSs

OrneHnnBanue pe3yabTaTOB 00YUYEHUS MO JUCITUTUTMHE OCYIIECTBIISIETCS] B paMKax
TEKYIIEro KOHTPOJS YCIEBAEMOCTH, MPOBOJUMOIO MO OAIIbHO-PEUTUHIOBOM CHUCTEME
(bPC), 1 mpoMekyTOUHOM aTTeCTAIIIH.

Texkymuil KOHTPOJIb YCHEBAEMOCTH OCYIIECTBISIETCA B TEYEHHE CEMECTpa,
BKJIIOYAET: WHIWBUIYAIbHBIA U (WJIM) TPYyNIoBOi onpoc (YCTHBIM WM MUCbMEHHBIN),
3alUThl JAOOPATOPHBIX PaOOT; KOHTPOJbHBIC PabOThHI, 3alIUTHl pedepaToB, 3aAIIUTHI
Mpe3eHTAIMi TPOEKTOB, Jp. 3aJaHUid, BBIMOJHEHHBIX WHAWBUIYAJIbLHO WM TPYHION
00y4Jarommxcsi; KOJJIOKBUYMbI, 3aIlIUTHl MUChbMEHHBIX JIOMAITHUX 3aJaHu, MPOBEICHUE
TECTUPOBaHUS (MMCbMEHHOE WM KOMITBIOTEPHOE), KOHTPOJb CAMOCTOSTEIbHON paOOThI
oOyyaromuxcst (B TUCbMEHHOM WM YCTHOU (popme).

HNTOroBoii OLEHKOM pe3ylbTaTOB OCBOCHUS AUCLMIUIMHBI SIBIISIETCS OLIEHKA,
BBICTaBJICHHAS BO BpEMs MPOMEXYTOYHOM aTTeCTallMu oOydwaromerocs (dK3aMeH) C
Y4ETOM pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS ycreBaeMocTu. [IpoMekyTouHasi aTTecTanus
B ¢opMe 3K3amMeHa MPOBOJUTCS MUCBMEHHO WM YCTHO 1o Oumieram. Ha sk3amen
BBIHOCSITCSI TEOPETUUECKUE U TTPAKTUUYECKUE 3a/IaHUsI, TPOPAOOTaHHBIC B


http://e.kgeu.ru/

TEYEHHE CEMECTpa Ha YYEOHBIX 3aHATHSIX U B IPOLECCE CAMOCTOATEIBHOW pabOThI
oOyuaromuxcs. JK3aMEHAIMOHHbIE OWJIETHI COAepkKaT 2 TEOPETUYECKUX 3ajaHus u 1
3ajady.

OO0001IeHHbIE KPUTEpPUM U IIIKaJla OLIEHWBAaHUS YPOBHS CPOPMHUPOBAHHOCTU
KOMIIETEHIIMH (MHAUKATOpAa JOCTH)KEHHS KOMIIETEHIIMM) II0 MTOraM OCBOCHHUSA
JUCIUIINHBL:

Tanm- OO0600IIeHHBIC KPUTEPUH U IITKAJIa OICHUBAHUS PE3yJIbTaTOB O0yUCHUS
HEYIOBJIETBO-
PYCMBIC yI/ITeJIbHO YAOBJIETBOPUTEIILHO XOpouIo OTJIMYHO
pe3ynbTaThl P
o0OyueHus HE 3a4TEHO 3a4TE€HO
YpoBeHb 3HaHUK [MUHUMAaIbHO JOIyC- |YPOBEHb 3HAHWI B YPOBEHb 3HAHUU B
Mompora  [AUKE MHUHHMAIb- TUMBIH YPOBEHb 00BEMe, COOTBETCT- 00BEMe, COOTBET-
AR HBIX TPeOOBaHUM, [3HAHUIl, UMEET MECTO [BYIOLIEM IIPOTpaMMe,  |CTBYIOILEM MpOrpamMMe
MMCIOT MECTO MHOTO HErpyOBIX MMeeT MECTO HECKOJIBKO [[TOJITOTOBKH, 0e3
rpyOble OIMOKK  |oIHO0K HETpyObIX OMIMOOK omuboK
[Ipu pemenun [ IponemoHcTprpoBaHsI [Ipo1eMOHCTPHPOBAHBL
PP P PHp P PHp [IpoieMOHCTpUPOBAHBI
CTaHJapTHBIX OCHOBHBIE YMEHUS, BCE OCHOBHBIC YMEHUS,
BCE OCHOBHBIC YMEHUS,
3a]a4 HEe TpOJie-  [pellleHbl TUIIOBbIE peIeHbI Bce OCHOBHBIE
pelIeHbl Bce OCHOBHBIE
Hanuuue  (MoHCTpHpOBaHBI [331a4u ¢ HErpyObIMH  [3a]a4M C HETPYOBIMH
N 3a7a4i C OTACIbHBIMU
YMEHUU OCHOBHEIC OIINOKAMH, OIIMOKAaMH, BBIITOJHEHBI
HECYIIECTBEHHBIMU He-
YMEHUSI, UMCIOT  [BBIIIOJIHEHBI BCE BCE 3a/1aHUS B TIOJTHOM
ToYeTaMu, BHITTOTHEHEI
MeCTO rpyObie 3aJaHusl, HO HE B 00BeMe, HO HEKOTOPBIE C
BCE 3a1aHHS B TIOJTHOM
oLIOKK [0JTHOM 00BeMe HemoueTaMu
o0BeMe
ipu pemern VIMeeTCA MUHIMAITL- [IponemoHcTprpoBaHbl  ([IpoIeMOHCTPUPOBAHBL
Hameane — 9monin b1l HAOOP HABLIKOR 6ap30131)1e HaBIIjIKﬁ npu HI?BBIKI/I npu peIIl)IeHI/II/I
HABEIKOB |7 7o (PON s peltetis CTak- €IICHUH CTaH[a TpHI:IX HECTaH z[l; TI;ILIX3aHaH
(BnajieHue MOHCTPUPOBAHbL |1 rypry 3aay ¢ P p p
5a30BBIC HABBIKH 3a/1a4 C HEKOTO-PBIMU  [0€3 OINOOK U
OTIBITOM) " [ACKOTOPBIMH He04YeTaMu HEZ0YEeTOB
MMEIOT MECTO HeqoueTaMu
rpyObIe OMHIOKH
= CchopMUpPOBaHHOCTD
g KOMIIETEHILIUHA COOT-
g o~ ChopMUpPOBaHHOCTH
= 8 = |KoMmereHUus B [BETCTBYET MHHH- CchopMupoBaHHOCTH
5 &K . KOMITETEHIIUH T10J1-
® S & [momHOI Mepe HE |MaJbHBIM TpeOoBa- KOMIIETEHIIUHU B I1EJIOM
o s HOCTBIO COOTBET-
& 2 o |[chopmupoBaHa. [HHAM. MIMeromuxcs ~ [COOTBETCTBYET Tpe-
SR . . CTBYETTpeOOBA-HISIM.
§ ¥ o [Hmeromuxcs 3HAHUW, YMEHUH, OoBanusaM. Mmerommxcs o
o £ E o o N . MMerommxcs 3HaHUM,
o S 2 [3HaHuUl, yMEHUi, [HABBHIKOB B LIEJIOM 3HAHWA, YMEHHH, .
&= 2 YMEHUI1, HABBIKOB U
S &~ & |[HaBBIKOB HEJIOC- |IOCTATOYHO IS HABHIKOB 1 MOTHBAIIUU B N
= MOTHBA-IIUM B TIOJTHOM
S 5 = [raTo4HO I peleHHs IPaKTH- [1€JIOM JOCTaTOYHO IS
=R Mepe 10CTaTOYHO VIS
= © © [peUICHMS IIPaK-  [4ECKUX (IpoeccHo-  [PeIIeHUs CTaHJAPTHBIX
o B % PELICHHS CIIOKHBIX
= © £ [TuyecKHX (OPO-  |HAJbHBIX) 337a4, HO  [IPAKTHYECKUX
a g B MPaKTUIECKUX
O = o |peccHnoHANBHBIX) [TpeOyeTCs MOMONHU-  |(POQECCHOHAIBHBIX )
5 S & (mpodeccrnoHaTbHBIX )
X < & pajgay TeNbHAs MPAKTHKA N0 (337134 sanau
=3 OOJIBIINHCTBY
=< [PAKTHYCCKUX 3314
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[HIxama OLCHKH PC3YJIbTATOB O6Y‘I€HI/I5{ 110 AU CHUIIJINHC:
YpoBeHb CHOPMUPOBAHHOCTH KOMITCTCHIIMH
(MHAMKATOpA TOCTHXKEHHS] KOMIIETEHIUN )
Bricokuii | Cpenuuit Himxe Huzkni
Ko Kon 3aruTtaHUpPOBAHHBIC p CPEIIHEro
KOMITE- HHIUKATOpa pe3yJIbTaThl I1IKara oLeHUBAHMAS
JOCTHKCHUS 00y4eHus 1o
TEeHIIUHU HEY/I0B-
KOMIIETCHIINHU JUCLUIIIIMHE
OTJIMYHO XOPOIIO yIIOBIIET- JIETBOPU-
BOPUTEIIHLHO TEJILHO
3a4YTEHO HE 3aYTEHO
3HATh:

YpOBEHB YPOBEHB MuyHUManbH |[YPOBEHB
-CpencTBa U [3HaHUi B 3HAHUU B 0 3HAHUU
METOIBI o0Beme, o0BeMme, NIOITyCTHMBIH [HHKE
HOBBLILICHHUS COOTBETCTBY |COOTBCTCTB ypOBeEH) MUHUMAIIb

M M HaHUN HbBIX
0€e30IacHOCTH, fore yroIe SHAHHM, 5 .

[porpaMMme |[IporpaMMe , [MMeEET MeCTO [TpeOoBaHH i

>KOJIOTHIHOCTH U | PO P porp ’ P ’
o IIOJATOTOBKH, UMEET [MHOTI'O NMCHOT MECTO|

yCTOMIHBOCTH 0e3 oImmMboK |[MecTo HeTpyObIX  [rpyObIe
TCXHHICCKHX HECKOJIBKO  [OIINOOK OILINOKH
CPEACTB n HEerpyObIX
TEXHOJOTMYECKH X OIITHOOK
[POLIECCOB;
-METOJIbI
HCCIEeO0BAHUS
YCTONYMBOCTH

V.8 VK-8.1 (G yHKIIMOHUPOBA

VK-8.2 HIA

[IPOU3BOACTBEH
HBIX OOBEKTOB U
TEXHUYCCKHUX
CHCTEM B
YpE3BbIUYAHBIX
CUTYalHsIX;
-METOIbI
MMPOTHO3UPOBAaH
Vsl Ype3BbIYAHBIX
CUTyaIMil.

YpoBeHb YpoBeHb MuHuManeH |YpoBeHb
~yCIOBHA 3HAHWI B SHaHWUH B 0 SHaHWH
hOpMHPOBAHHA | Grene, o0BeMe, TOTYCTHMEIH [HIKE
PaANAMOHHON  |coOTBETCTBY [COOTBETCTB |yPOBECHB MUHHMAJTb
00CTaHOBKH 3a FOIIIEM YIOIIEM 3HaHWH, HBIX
cueT [porpaMme  |[Iporpamme  |[AMeEET TpeOOBaHU




[PUPOIHBIX U
TEXHOTCHHBIX
(bakTopoB; -
OCHOBHEIE
HOpMaTUBHBIE
TOKYMEHTHI,
OTpeeNsone
panaluoOHHYIO
0€301acHOCTb
Cpelbl OOUTaHUS;
-METO/bI
KOHTPOJIS
[IPUPOJIHBIX U
TEXHOTCHHBIX
(dakTOpOB u
BO3HUKHOBCHUS
Ype3BBIYAHBIX
CUTYaLH; -
CpeacTBa
METO/IBI
MTOBBIIIICHUS
0€e30IacHOCTH,
DKOJIOTHYHOCTH U
YCTOMYUBOCTH
TEXHHUYCCKUX
CpEICTB u
TEXHOJIOTHYECKH X
[IPOLIECCOB;
-METO/IbI
MCCIIeTOBAHMUS
YCTONYMBOCTH
(byHKIHOHUPOBA
HUS
MPOU3BOJICTBEH
HBIX 0OBEKTOB U
TEXHUUECKUX
CUCTEM
Ype3BBIYAHBIX
CUTYaIUsX; -
METO/TBI
MIPOTHO3HPOBAH
WSl YpE3BBIYANHBIX
CUTyaIMil.

u

B

[IOATOTOBKH,
0e3 OIIHO00K

, uMmeer
MECTO
HECKOJIBKO
HEerpyOBIX
OIMOOK

MECTO
MHOTO
HETpyOBIX
OIINOOK

i, IMEIOT
MECTO
rpyOBIC
OIIHOKHN

YMETh:

-IIPOBOJUTH
KOHTPOJIb
[apaMeTpoOB U
YPOBHS
HCTATUBHBIX
BO3JICHCTBUM Ha
X COOTBETCTBHE

[IponemMoHCT
pUPOBaAHBI

BCE OCHOBHEIE]
YMEHHS,
pELIEHBI
OCHOBHBIC
3a1auu

BCC¢|

C

OTOCIIbHBIMHA

[IponemMoHCT
PUPOBAHBI
BCE OCHOBHBIE
YMEHUs,
peleHbI Bce
OCHOBHEIC
3a7a4uu C
HETpyObIMH

[IponemMoHCT
pUpOBaHbI
OCHOBHBIC
YMEHHS,
pELIEHBI
THUITIOBBIC
3a/1a4u C

HETpyObIMHU

[Ipu
peleHun
CTaHJapTa
bIX 3a/1a4 HE
[IPOIEMOH
CTPUPOBAH bl
OCHOBHBIE




HECYIICCTBE |OIIMOKAMH, |OIIUOKaMH, |[yMEHHUS,
HOPMATHBHBIM HHBIMU BBIMTOJHEHBI  [BEIMOJHEH bI [UMEIOT MECTO
TPeGOBAHISIM; HeJIoUCTaMH, [BCE 3aJaHUs B Bce [rpyObIe
-5 (PeKTHBHO BBITIOJTHEHEI  [TIOJTHOM 3aaHus, HO |OIIHOKH
MTPHMCHSTD BCE 3aJaHKs BOOBEME, HO  [HE B IOJIHOM
TOJTHOM HEKOTOpEIE C [00BbeMe
CpelICTBA 3aILUThI
o0BeMe HeloueTaM U
oT
HEraTUBHBIX
BO3JICHCTBUM;
-IIJJAHUPOBATh
MEPOIPUATHS 10
3aIUTE
[IPOU3BOJICTBEH
HOTO NIEpCOHANa U
HACEJICHUS B
YpE3BbIYANHBIX
CUTYyalUsIX;
-TIpU
HE00OXOOUMOCTH
[MPUHAMATh
yyacTtue B
[MPOBEACHUHN
CIIacaTEJIbHBIX U
npyrux padot npu
JIMKBUIALIU
[MOCJICICTBUI
Ype3BbIYAHBIX
CHUTYalH.
[IporeMoHCT [IponemoHcT ([Ipu
HCIIONB30BATE PUPOBaHbBI pPUpPOBaHBI  [pELICHUH
BCE OCHOBHBIC| OCHOBHBIE  |CTaHJAPTH
00opyI0BaHue,
YMCHHS, [TposieMOHCT [yMeHus, BIX 33744 He
PErUCTPUPYIOLIE € pEIICHBI BCE [PUPOBAHBI  [PEIICHBI [TPOJICMOH
PASHBIC THIIBI OCHOBHBIC  |[BCE OCHOBHBIE[THIIOBBIE CTPUPOBAH BI
HOHU3UPYIOLICT O 33734y ¢ YMEHHS, 3agadu ¢ OCHOBHBIE
A3JTyICHHUSA, OTJENFHBIME |[PEIICHBI BCE [HETPYOBIMH |[yMEHUS,
-pa3pabaTbIBaTh |[HECYLIECTBE [OCHOBHBIE  |ONIMOKAMH, |[HMEKOT MECTO
MEPOTIPHUSTHS I10  [HHBIMH 3a7a4M C BEITIONHEH bl [TPYyOBIe
IOBBIIIICHUIO HC104YCTaMU, Hery6LIMI/I BCE |0mIMOKH
6e30IMacCHOCTH i [BPIIOJHEHBI (OMMOKaMM, —[33/1aHusl, HO
KOJTOTMYHOCTH  [BCC 38/1aHHSL BBBINOJIHECHBl  |HE B [IOJIHOM
POH3BOJICTREH [TOJTHOM BCE 3aJ]aHHS Bl0OOBEMeE
N o0beMe [TOJIHOM
HOU
) 00BeME, HO
NesSTeIbHOCTH; HEKOTOpBIE C
HEI04YeTaM U
BJIIAJCTh:
-HaBbIKAMHU
paboTHI c [Iponemonc  [Mimeercst [pu
3aKOHOJATeNbH  |IIPOIEMOHC [TPMPOBaHbl —|MHHUMAIGH |[DENICHUH
LIMI i [TPHpOBaHbI  (6a30BbIE bIit HAOOP CTaHIapTH
HABBIKY MDY [HABBIKY MPU  [HABBIKOB IS [BIX 33]1a4 HE
[MPABOBBIMU
pelieHnn perieHun pelieHus [TPOJIEMOH
OCHOBaMH B HECTaHIAPT |CTAHIAPTH bIX|CTAHJIAPTHBI |[CTPUPOBAH bl
o0nacTu HBIX 3a]a4  [3a]1a4 C X 3a/1a4 ¢ 0a30BbIE
0€30MaCHOCTH M |6e3 ommboK HHCKOTOPHIM  |HCKOTOPHIM  |HABBIKH,




OXpaHbI
OKpYyKaroleun
Cpebl,
TpeOOBaHUSIMU
0e30IacHOCTH
TEXHHYECKUX
PETJIaMEHTOB B
cdepe
npodeccuoHalb
HOM

eI TeIbHOCTH; -
criocobamMu
parMoHaIM3aIy U
npodeccuoHalb
HOM JIeSITCIIbHOCTH
C LIEJIBIO
00eCIICUCHHS
0€30IaCHOCTH U
3aIUTHI
OKpYyXKaroleun
CpEIIBI.

HCIOYCTOB

1 HCJO0YCTaM
)41

141
HCI04YCTaMH

FIMEIOT
MECTO
rpyOBIC
OIITHOKH

-criocobamMu |
TEXHOIOTHSIMHU
3aIUTEI
Upe3BBIYATHBIX
CUTYallUsX; -
CIIOCOOHOCTBIO
MPUHUMATH
3alTUTHBIC MEPHI
s
MpEeA0TBPAIIEHH 5
581051
YaCTUYHOT'O
oca0JIeHus
BO3ICHCTBUS
PaMOHYKIIUIOB,
[TOIIaBIINX B
OpTraHu3M; -
HaBLIKAMHU
OIICHKH XapakTepa
51

B

pa3smMepoB
paaualMOHHOMN
aBapyu, IPUHATHS
Mep 110
JIOKaIn3alun |
JIMKBHIALIUN
Y4aCTKOB
paaualOHHOIO
3arpsI3HEHUSI.

[IponeMoHC
TPUPOBAHBI
HAaBBIKA  TIPH|
peleHun
HECTaHIapT
HBIX 3a1a4
0e3 OIIMOO0K U
HEI0YETOB

[IponeMoHC
TPUPOBAHEI
0a3oBbIe
HaBBIKU TIPU
peLeHun
CTaHJAPTH bIX
3a7a4 C
HEKOTOPBIM H
Hejp04YeTaM U

MMmeeTcs
MHUHHUMAJIbHBI
it Habop
HAaBBIKOB JIJIs
pereHus
CTaHapTHBI
X 3a7a4 ¢
HEKOTOPBIM U
HeouYeTaMH

[Ipu
pelIeHun
CTaHIapTHBI
X 3a7a4 He
[TPOJICMOHCT
PUPOBaHBI
0a30BLIE
HaBLIKH,
MMEIOT MECTO
rpyOnie
OIITHOKH




OI1K-2

OIIK-2.2

3HaTh:

YpoBeHb YpoBeHb MuHuManeH |YpoBeHb
3HAHUU B 3HAHUH B 0 3HAHUI
00BEME, 00BEME, TTOTTYCTHMBIHN [HIKE
- HCJIA M 3414491 |c00TBETCTBY |COOTBETCTB  |yPOBEHb MUHHMAJIb
MCCJICIOBAaHNUAA, FOIIIEM YIOIIEM 3HAHU, HBIX
BBIOHUpAThH nporpaMMe  [IporpamMMme , [IMeeT MEeCTO TpeOoBaHM H,
KPUTEPUU OLIEHKH, IIOATOTOBKH, UMeeT [MHOTO MMEIOT MECTO
BBIABIISTD 0e3 oIMOO0K |[MEeCTO HEerpyObIX  [FpyOble
PUOPUTETHI HECKOJBKO  |[OMIMOOK OIMOKH
pelieHus 3a/1a4 B HerpyobIX
ctepe OIMO0K
S IEPHOMN
DHEPreTUKU U
TEXHOJIOTHH -
OIIPEAEIIATh
HMEIOIINECS
pecypcsl,
OCYIIECTBIISATh
oTOOp
WH(OPMaLOHH
bIX UICTOYHUKOB
T JOCTHUKEHUS
pe3yJIbTaTOB
[POEKTA;
YMETh:
[Ipoaemonct ([Iponemonct [[Ipogemonct (IIpu
- BBLIOMpATh [PMPOBAHBI  |PUPOBAHBI  [PUPOBAHBI  [PEILICHUH
KPUTEPHH OLICHKH [BCC OCHOBHBIEBCE OCHOBHBICOCHOBHBIC  (CTaH/apTa
u |ymeHus, YMEHHS, YMEHHS, bIX 337124 HE
CTABHTE pEIICHBI Bce [pPeIIeHBI BCE  [peIlIeHBI [POIEMOH
HpHOPHTETHEIE OCHOBHBIE  |[OCHOBHBIC  [THIIOBBIE CTPHPOBAH bl
3a71a4M C 331241 C 331241 C OCHOBHBIE
LICITH 1 3aiah OTJENBHBIMHI [HETPYOBIMH  [HETPYOBIMH  [yMEHUS,
HCCICAOBAHNA B HECYIICCTBE |OIIMOKaMH, [OIIUOKAMH, |[MMEHOT MECTO
chepe AAePHOH  |yppivu BBITIOJTHEHBI  [BBIIIOJIHEH bI [FPyObIe
OHCPI'CTUKU N HEJI0YETaMH, [BCE 3aJIaHUS B BCE |0mIMOKH
TEXHOJIOTUH; - BBITTOJIHEHBI  |[TIOJTHOM 3aJaHusl, HO
OIpENEIATh BCE 3a/1aHUA BOObEME, HO  [HE B [TOJTHOM
MMEIOTITHECS MIOJTHOM HEKOTOpBIE C |00BeMe
pecypel, o0beme HE04YeTaM U
OCYIIIECTBIIATH
oTOOp
H(OPMAaLIOHH
bIX UICTOUHUKOB
TS JOCTUKEHUS
pE3yIbTaTOB
MMPOCKTA;
Bnaners:
- Haselkamu |[Ipomemonc [(IIpomemonc [Mmeercs [Ipu
06O0CHOBAHUS TPUPOBaHBl  [TPUPOBAHBI |MHHUMAJIHHBI [PEIICHUU
oC/aeCTBHi i |[HABBIKH IIpH  [6a30BbIe it Habop cTaHJapTa
pereHnn HaBBIKY IIPM  [HABBIKOB IS [bIX 337144 HE

OTBCTCTBCHHOCT U

[IpU TPUHATUU




JUCHUITIIUHBI.

VIIPaBIEHYECKH X
peuieHuii B cd epe
SIIEPHOU
DHEPTEeTUKHU 1
TEXHOJIOTHIA;
-HaBBIKAMU
[MOHUMAaHUS 1
CHCTEMHOTO
aHaIM3a 0a30BBIX
Hay4HO-
TEOPETUICCKHIX
[peCTaBICHUI
TUTSL pEIIICHUS
npodeccuoHalb

HBbIX 3a1a4.

HECTaHIAPT
HBIX 3a7a4
0e3 oImnooK 1
HEI0YETOB

pereHun
CTaHIapPTH bIX

3a71a4 C

HEKOTOPBIM U
Hexo4YeTaM U

pereHus

X 3aJdaqd

CTAaHJAAPTHBI

HEKOTOPBIM U
HeIo4YeTaMuU

[TPOJICMOH
CTPUPOBAH bl
0a30BEBIE
HaBBIKH,
IMEIOT
MECTO
rpyObIe
OILINOKH

C

OneHouHbIE MaTEpUAIIBI IS IPOBENCHMS TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH U
IPOMEKYTOUHOM aTrectalu mnpuBeneHbl B Ilpuinokenun k pabodeil mnporpamme

[TomHpIA KOMIUIEKT 3aJaHUil W MaTepHUaJIOB,

OLICHWBAaHUS pE3yJNbTaTOB OOyYeHHs 1O JUCIHILIHHE,
pa3zpaboTurke B OyMa)XHOM M 3JIEKTPOHHOM BH/IE.

HEOOXOMUMBIX JJISI

XpaHUTCS Ha Kadeape-

6. YueOHO-MeTOaUYecKOe M HH(pOPMALIMOHHOE o0ecTieYeHHe U CIUNIMHbI

6.1. YueOHO-MeTOAMYECKOE O0ecIIeYeHue

OcHOBHAag JUTEpPaATYpa

Kon-BO
No Hanerosa Bun nzganus Mecto Ton Anpec 3K3EMILISIPO
W ABTOD(BI) H He (yueOHUK, H3IQHUA, | o | SPEKTPOHHOIO BB
yueObHOe  |M3JaTeIbCTBO pecypca  |6uGimOTEKE
nocobue, 1p.) KBy
VYyeOHoe
Marepua nocooue
JIOBEIUECK http://www.st
3 ne udentlibrary.r
1 B.U npoOeMbl M.: MBU 2017 | u/book/ISBN
"7 | 2KOJIOTHH B 97853830119
obnactu 28.html
SIIEPHOU
SHEPreTHK U
VYuebHoe http://www.st
SAnepusbie nocooue udentlibrary.r
IIpocky .
2 SHEPreTUY M.: MDU 2019 | u/book/ISBN
pakoB K e ke 97853830012
YCTaHOBKH 697.html
Heseres | meprenms | nocode htps:/ielanboo
3 BA ccKie CIIG. : Jlans | 2021 k.com/boo
o k/168856
YCTaHOBKH
- Kypc nekunit https://e.lanb
4 LA AKTyaJIbH ast M.: MBU 2015 | ook.com/boo
o paanobuo k/72195



http://www.studentlibrary.ru/book/ISBN9785383011928.html
http://www.studentlibrary.ru/book/ISBN9785383011928.html
http://www.studentlibrary.ru/book/ISBN9785383011928.html
http://www.studentlibrary.ru/book/ISBN9785383011928.html
http://www.studentlibrary.ru/book/ISBN9785383011928.html
https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1405i8i4o0oaa.van4m0l9f139&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%d0%9f%d1%80%d0%be%d1%81%d0%ba%d1%83%d1%80%d1%8f%d0%ba%d0%be%d0%b2,%20%d0%9a%d0%be%d0%bd%d1%81%d1%82%d0%b0%d0%bd%d1%82%d0%b8%d0%bd%20%d0%9d%d0%b8%d0%ba%d0%be%d0%bb%d0%b0%d0%b5%d0%b2%d0%b8%d1%87
https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1405i8i4o0oaa.van4m0l9f139&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%d0%9f%d1%80%d0%be%d1%81%d0%ba%d1%83%d1%80%d1%8f%d0%ba%d0%be%d0%b2,%20%d0%9a%d0%be%d0%bd%d1%81%d1%82%d0%b0%d0%bd%d1%82%d0%b8%d0%bd%20%d0%9d%d0%b8%d0%ba%d0%be%d0%bb%d0%b0%d0%b5%d0%b2%d0%b8%d1%87
http://www.st/
https://e.lanbook.com/boo
https://e.lanbook.com/boo
https://e.lanbook.com/book/72195
https://e.lanbook.com/book/72195
https://e.lanbook.com/book/72195

JIOTHUSA:
KypC JICKIT
Ui :KypcC
JICKITNH
5| TAUIBIK Te})I(erOIJ)IIé?II/? " ngffgﬁee Mocksa : | 545q o
oB O.JL. Opaiit
JlomonHUTEIbHAS JINTEPATYPa
Bun Koi-Bo
HSAAHIT Mecrto Anpec AK3EMILISPO
Ne HaumenoBany| (yueOHUK, I'on
ABTOD(BI) H3aHus, 3JIEKTPOHHOTO BB
n/n e yueOHoe U3JaHUS
[0co0ue. [A3HATENBCTEO pecypca OMOINOTEKE
’ KI'DYy
2p.)
OcHoBbI pa |YueOHOE https:ZZe.lanb
KoHHOBa | AmManuoHHO U [mocodue ' ook.com/boo
1 JLA. Oe3omacH CII6. : Jlans | 2017 k/93694
OCTH
Dxcnepine | VaeGi tps: /e Janb
2 |Myxun K.H. ’ CIIO. : Jlaus | 2021 ook.com/boo
nepHas Gpus TOM K/156388
HKa
Pammaunon |yaebnux http://www.st
Hast DKOJIOT .
CmupHoB | ust. Pusuka udentlibrary.r
3 C% I M.:MDU | 2017 | u/book/ISBN
ol ; fy‘o 97853830113
x - 86.html
U3JTyICHUN
Koutpons [YueGroe 20
paauanuoH [mocobue
4 | [Dynano | Hoii besona M.:MITY | 2006
T.A. CHOCTHU OKD
yKaroueun
CpeIIbI
dusnuecku e [ydeOHuK 9
5 |Mypun AH. OCHOBBI M. : Beicm. 1971
pPaTuOXUMH U LK
6.2. UndopmanmonHoe odecrieueHue
6.1.1. DaekTpoHHBIE U HHTEPHET-PECYPCHI
Ne 1/
n | HaumeHoBaHME 3JICKTPOHHBIX U HHTEPHET- Ccruika
pecypcoB
1 JIK «XuMus B TEMITOIHEPTETUKE,
asmereHHbii B LMS Moodle 3.8 https://Ims.kgeu.ru/course/view.php?id=241 0
2 EIMHBII TOPTa HHTEPHET-TECTUPOBAHUS B https://i-exam.ru/
chepe oOpazoBaHUs
3 |CroBapu W SHIMKJIONEAUN http ://dic.academic.ru/
4 | DHIUKIONENNH, CIOBAPH, CIIPABOYHHUKH http://www.rubricon.com/



https://e.lanbook.com/book/93694
https://e.lanbook.com/book/93694
https://e.lanbook.com/book/93694
https://e.lanbook.com/book/156388
https://e.lanbook.com/book/156388
https://e.lanbook.com/book/156388
https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1801i1i4o0oaa.van4m9l5f932&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%d0%94%d0%b5%d0%bc%d0%b5%d0%bd%d1%82%d1%8c%d0%b5%d0%b2,%20%d0%91.%20%d0%90.
http://www.studentlibrary.ru/book/ISBN9785383011386.html
http://www.studentlibrary.ru/book/ISBN9785383011386.html
http://www.studentlibrary.ru/book/ISBN9785383011386.html
http://www.studentlibrary.ru/book/ISBN9785383011386.html
http://www.studentlibrary.ru/book/ISBN9785383011386.html
https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1208i7i9o0oaa.van7m6l8f335&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%d0%93%d1%83%d0%bf%d0%b0%d0%bb%d0%be,%20%d0%a2%d0%b0%d1%82%d1%8c%d1%8f%d0%bd%d0%b0%20%d0%90%d0%bb%d0%b5%d0%ba%d1%81%d0%b0%d0%bd%d0%b4%d1%80%d0%be%d0%b2%d0%bd%d0%b0
https://lms.kgeu.ru/course/view.php?id=241
https://i-exam.ru/
http://www.rubricon.com/

6.1.2. IIpodeccrnonanbHble 0a3bl JAHHBIX

HaumenoBanue npodeccnoHanbHbIX 0a3

Pexxum nocryna

NQHH/ JTaHHBIX Anpec
1 |Poccwuiickas HaloHaIbHast OMOIMOTEKA http://nir.ru/ CBOOOTHBIH
. https:// webofknowl  (cBoGoaHBIH
2 \web of science
edge.com/
3 |scopus https://www.scopus.com / (cBoOotHbII
oy CBOOOTHBIN
4 Hayunas snekrponnast 6ubanoreka elibrary.ru https://elibrary.ruf
5 |HanmonanbHast 3JIeKTpOHHAs OMOIHOTEKA https://rusneb.ru/ CBOOOTHBIN
6 [Texumueckas OuOIHOTEKA https://techlibrary.ru/  |cBo6oHbI#
7 |apxuB xypHaaoB PAH https://ras.jes.su/ CBOOOTHBII
6.1.3. MudbopmMammoHHO-CIPAaBOYHBIE CUCTEMBI
Ne i/
HanmenoBanue nHGOpMAIIMOHHO- Pexum
o Anpec
CIIPABOYHBIX CUCTEM JIOCTyTIa
1 [UCC «Konekey» / «Texakcmepr» http://app.kgeu.lsocaI/Home/ App

6.1.4. JIneH3noHHOE U CBOOOIHO PACIIPOCTPAHIEMOE IIPOTrPAMMHOE

ob0ecreyeHne JUCIAIUIMHBI

PexBusutsl
Ne HaumeHoBaHMe mporpaMMHOTO
Onwucanue MTOATBEPKTAFOIIHNX
n/m oOecrnieueHus
JIOKYMEHTOB
3A0
[Tonp3oBarensckass  ['CodrJlaitnTpeiin”
1 Windows 7 IIpodeccuonansHas (Pro) OTeparMOHHAs Ne2011.25486 ot
cucreMa 28.11.2011 Hewuckn.
rpaBo. beccpouHo
Cucrema noucka CBoOoHAs TULIEH3US
2 |bpay3zep Chrome nHpopmanuu B cetn  [Heucki. npaso.
UHTEPHET beccpoyno
[TakeT mporpamm s
03 aHI/IE Hp P |CBoGoanas munensus
3 |Adobe Acrobat A . Hewck. mpago.
rpocmoTpa GhanaoB
beccpouno
¢opmara PDF

7. MaTtepuajibHO-TeXHHYECKOe o0ecneyeHue JUCHUIINHbBI

No HaunMmenoBaHue crienuaibHBIX OCHAaIIEHHOCTE CIIEITAAILHEIX
I /;1 Bun yueOnoi MOMEIIEHNH U NOMEIEHUN 1 | moMelneHud u noMetenuit giug CPC
paboThI CPC
ocka ayquTopHas (2 IIT.
YueOHast ayTUTOpHS JJIs a YAUTOP ( ),
JIeKIIMOHHBIC N AKyCTHYECKasi CUCTEMA, IIPOEKTOP,
1 [MPOBEICHUS 3aHATUN JIEKIIMOHHOTO
3aHSTHS s YCUITUTENIb-MUKILIEP VISl CUCTEM
POMKOI1 CBSI3U, DKpaH, MUKPO(]OH,



http://nlr.ru/
https://www.scopus.com/
https://elibrary.ru/
https://rusneb.ru/
https://techlibrary.ru/
https://ras.jes.su/
http://app.kgeu.l/

MHUHUKOMITIBIOTCP, MOHUTOP

JlaGoparopHble
paboThI

YueOHast ayTuTOpHs IS
pOBECHNUS J1TA0OPATOPHBIX
3aHATHIA

JT0CKa ayIUTOPHAs!, yCTPOHUCTBO
BoiNpsaMuTeaIbHoe BCA-5K, mraTuBsl
MeTaJlIIn4ecKue (2 1T.), XUMUYECKUe
peaktuBsl (0T 10 T 10 1 XT. B
CTEKJITHHOW U TJIACTUKOBOM Tape),
XMMHUYECKas CTEKJISTHHAs nocyaa (ot
1 mut o 2 11.), Tabnuua Meneneena,
tabnua no Th, Tadnuia
"CraHapTHBIN psij 2IEKTPOAOB"

YueOHast ayTuTOpHs ISt
pOBECHNUS J1TA0OPATOPHBIX
3aHATHIA

pedpakromerp UPD -45462M,
dboToxonopumerp KOK-3-01,
konboHarpeBatens [19-4100M, Bechl
DIICKTPOHHBIC JJabopaTopHbie, PH-
Metp AHUOH-4100, mratuBs
MeTaUTHYeCKue (4 1IT.), TUTUTKA
DIICKTPUYECKAs, XUMUICCKUE
peaktuBsl (0T 10 T 10 1 XT. B
CTEKJITHHOW U TUIACTUKOBOM Tape),
XMMHUYECKas CTEKJISTHHAs mocya (oT
1 ma o 1 11.), Tabnuuia Menpeneesa,
tabnuia no Th, Tadnuia
"CTranaapTHBIN PsiT SJIEKTPOIHBIX
HOTEHIINAIOB"

YueOHast aynuTopus AJs
POBE/ICHUS J1aOOPaTOPHBIX
3aHATHIA

TOCKa ayJAUTOPHAsL, YCTPOMCTBO
BoipsaMuTeabHoe BCA-5K, mratussl
MeTaTn4eckue (2 mrT.), XUMUYECKre
peaxtuBsl (0T 10 T 10 1 KT. B
CTEKJISTHHOW U TNIACTUKOBOM Tape),
XUMHUYECKasl CTEKJITHHAs nocyaa (0T
1 mut 1o 2 11.), Tabnuiia MeHeneena,
tabauna no Th, Tadiuia
"CraHJapTHBIN psj 2IEKTPOAOB"

CaMocCTOsITeIbHAS
pabota
00ydJaromerocs

Kaouner CPC

MOHOOJIOK (30 mIT.), OTCTeMa
BUJIeHA0I0IeHNs (6 BUACOKaMeD),
[IPOEKTOP, SIKPaH

Ka6uuer CPC

MOHO0J0K (30 1mT.), OTCTEMa
BUIcHAOMI0IeHNS (6 BUIEOKaMeD),
[TPOEKTOP, PKPaH, T0CKa MarHUTHO-
MapKepHast

Kaouner CPC

[IpoekTop, MEpEHOCHOM 3KpaH,
TOHKHE KIUeHTHI (13 1mT.),
KOMITHIOTEPHI (5 IIT.)

CeMuHapckue
BaHATHSL.

YueOHast ayuTopus Asis
[MPOBEJICHUS 3aHATUI CEMUHAPCKOTO
TUIA, TPYIIIOBBIX U
VHIUBUYIbHBIX KOHCYJIbTAIUM,
TEKYIIETO KOHTPOJIS U
MMPOMEXYTOUYHOM aTTECTAUHI

TOCKa ayIUTOpHAs!, yCTPOMCTBO
BeITpsAMUTENbHOE BCA-5K, mratussl
MeTaTU4ecKkue (2 mT.), XUMHYECKHe
peaxTuBsl (0T 10 T 10 1 XT. B
CTEKJISTHHOW U TUIACTUKOBOM Tape),
XUMHYECKasi CTEKJISTHHAsS mocya (0T
1 mit o 2 11.), Tabnuiia MeHeneena,
tabauna no Th, Tabiuia

"CranaapTHbIH psij




PIEKTPOOB"

pedpaxtomerp UPD -45462M,
¢doroxonopumerp KOK-3-01,
KkosOoHarpeBatenb [13-4100M, Bechl
HIIEKTPOHHBIE JIabopaTopHble, PH-

YueOHast ayTuTOpHs IS Metp AHMOH-4100, mwratussl
[IPOBEACHUS 3aHATHI CEMHUHAPCKOroMeTaInyeckue (4 mrT.), MInTKa
TUIIA, TPYIIIOBBIX U HIIEKTpUYECKasi, XUMUYECKUE
MHIUBUIyaJIbHBIX KOHCYJIbTallMi, [peakTuBsl (0T 10 T 10 1 KT. B
TEKYIIEr0 KOHTPOJIS U CTEKJISTHHOM U IJIACTUKOBOM Tape),
[IPOMEXKYTOUYHON aTTeCTalun XUMUYECKas CTEKJISIHHAs mocya (oT

1 mit no 1 11.), Tabnuiia Meneneena,
tabmuma no Th, Tadmuia
"CTaHIapTHBIN PAJT AJIEKTPOIHBIX
[IOTEHI[HAIOB"

T0CKa ayAUTOpPHAsl, yCTPOUCTBO

YueOHast ayuTopus AJs BoInpsmuteabHoe BCA-5K, mratussl
MIPOBEACHUS 3aHIATHN CEMHUHAPCKOTOMETAJUTNYEeCKUe (2 1IT.), XUMUYECKUE
TUIIA, TPYIIIOBBIX U peaktuBsl (0T 10 T 10 1 XT. B
MHAUBUAYaJIbHBIX KOHCYJIbTAlUl, [CTEKJISSHHOM U IUIACTUKOBOM Tape),
TEKYIIETr0 KOHTPOJIS 1 XMMHUYECKas CTEKJISTHHAs rocyaa (oT
[IPOMEKYTOUHOM aTTeCTaluu 1 M1 o 2 n1.), Tabnuuia Menzeneesa,

tabnuia no Th, Tadnuia
"CTtanaapTHBIN PsijI SJIEKTPOIOB"

YueOHast ayuTopus AJis
NPOBEJCHUS 3aHATUI CEMUHAPCKOTO
TUTIA, TPYIIOBBIX U
VH/IMBUYaJIbHBIX KOHCYJIbTALIUH,
TEKYIIETO KOHTPOIIS 1
IPOMEKYTOUHON aTTeCTalluu

OCKa ayJUTOpHAs, TaOIUIa
Meneneena, Tadbauna mo Th,
Ta0IUIa CTAaHAAPTHBIN PsIT
HIIEKTPOHOB

8. Oco0eHHOCTH OpraHu3anuu 00pPa30BaTeJbHON JesITeJILHOCTH JJIsl JIHIL C
OrpaHNYEeHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI U MHBAJIU/IOB

JIuua ¢ orpaHMYEeHHBIMH BO3MOKHOCTSIMU 3710poBbs (OB3) 1 MHBAJIMBI UMEIOT
BO3MOYKHOCTh O€CHpENATCTBEHHO IepeMeniaThCsl M3 OJHOT0 y4yeOHO0JIa00paTopHOTro
KOopiyca B JpYyroi, MOJHATHCA Ha BCE JTAXU Y4YEOHO-1a00paTOPHBIX KOPILYCOB,
3aHUMAaTbCi B Y4YEOHBIX W HMHBIX T[OMEHICHHAX C Y4E€TOM OcOoOeHHOCTe!
NCUXO0(U3UYECKOTO PA3BUTHSI U COCTOSHUS 37J0POBbSI.

Hnsa obyuenus nun ¢ OB3 u MHBaNMAOB, MMEIOUIMX HApPYIIEHUS OIOPHO-
JIBUTATEILHOTO armapaTa, 0OecreueHbl YCIOBUs OeCHpensaTCTBEHHOTO JO0CTYIa BO BCE
yueOHble mnomerieHus. MHbopmanus o crneuuasbHbBIX YCIOBHSX, CO3JaHHBIX IS
obyuyaronuxcs ¢ OB3 u uHBanuI0B, pa3MelieHa Ha caiiTe yHUBepcuTeTa WWW//Kgeu.ru.
Nmeercs BO3MOXKHOCTh OKa3aHUSI TEXHUYECKON MOMOIIM ACCUCTEHTOM, a TaKXe YCIyT
CYpAONEPEBOTUUKOB U TU(DIOCYPAONIEPEBOTUNKOB.

Jns aganTanuu K Bocnpuatyio junamu ¢ OB3 u uHBanuaamMu ¢ HapyUI€HHBIM
CIIyXOM CIpPaBOYHOTO, Yy4eOHOro wmartepuana IO JUCUUIUIMHE O00ecreunBaroTCs
CIIEAYIOIINE YCIOBUS:



http://www.kgeu.ru/

- JUIsl JTydiled OpUeHTalUd B ayJAUTOPUH, PUMEHSIOTCS CUTHAIIBI OMOBEIECHUS
O HayaJsle ¥ KOHIIE 3aHATHUs (CIOBO «3BOHOK» MUILIETCS HA JOCKE);

- BHHMMaHue ciabociblIaniero oOydYaromerocs MpPUBIEKAETCS MEAarorom
YKECTOM (Ha IJIEYO KIJIAJETCS pyKa, OCYIIECTBIIAECTCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBasi ¢ 00y4aroUMMCs, e1arornyeckuii pabOTHUK CMOTPUT Ha HETO,
TOBOPHUT SICHO, KOPOTKUMHU TPEAJIOKEHUAMHU, OOecreunBas BO3MOXKHOCTh YTEHHUS TIO
rybam.

KoMrieHcanust 3aTpyAHEHUH pEYEBOTO M  HHTEJUIEKTYaJIbHOIO  Pa3BUTHS
cabOCbIIAIMX 00yYarOIIUXCsl TPOBOAUTCS ITyTEM:

- HUCIOJIb30BaHUS CXEM, JAHarpaMM, pUCYHKOB, KOMIBIOTEPHBIX MpPE3CHTAIUN C
TUIEPCChUIKAMUA, KOMMEHTUPYIOIIMMU OTJIEJIbHbIE KOMIIOHEHTHI N300payKEeHNUS;

- PEryJsipHOrO0 TMPUMEHEHUS VYOpaKHEHUW Ha Tpaduyeckoe BbIACICHUE
CYILIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- oOecne4eHHUs BO3MOXHOCTU J[UId OOYydYaromlerocsi MNOJYYUTbh aJpPECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEPE HEOOXOJUMOCTH.

Jns amanranuu K BocnpuATHio Jinnamu ¢ OB3 u MHBAIMIaMH C HAPYLIEHUAMHA
3pEHHUs CIPAaBOYHOr0, Y4€OHOro, MPOCBETUTEIHLCKOrO MaTepHala, MpeayCMOTPEHHOIO
o0pa3oBaTeNpbHON  MpOrpaMMoil MO  BBIOPAaHHOMY  HANpPAaBICHHIO IOATOTOBKH,
00€eCIeYnBalOTCs CIECIYIONINE YCIOBUS:

- Belercd aganTanus opUIMaAIbHOTO caiTa B ceTu MIHTEpHET ¢ yueToM 0coObIX
NOTPEOHOCTEN MHBAJIMAOB MO 3PEHUI0, 00ECNEYMBAETCA HATMYHUE KPYMHOLWIPHUPTOBOM
CHPaBOYHON MH(POPMAIIUU O PACIIUCAHUU YUEOHBIX 3aHITUM;

- TeJaroru4eckuii pabOTHHUK, €ro coOeceHUK (MpU HEOOXOJUMOCTH),
IPUCYTCTBYIOLIME HA 3aHITUHU, IPEICTABISAIOTCA 00yYarOIIUMCs, IPU ITOM KayKJblid pa3
Ha3bIBACTCs TOT, K KOMY Me/1arorn4eckuii paboTHUK oOpalaercs;

- JeHWCTBUS, KECTbl, MEPEMELIEHUs IMeJaroruueckoro pabOTHHKA KOPOTKO HU
SCHO KOMMEHTHPYIOTCS;

- meyaTHas wuHQOpMAIUA TPEIOCTaBIsETCS KpymHbIM 1mpudTom (ot 18
MYHKTOB), TOTAJIbHO 03BYYHBAETCS;

- oOecrieuynBaeTcs HEOOXOAUMBIN YPOBEHb OCBEILIEHHOCTH TTOMEILIEHHUI;

- TpPEAOCTaBIAECTCA BO3MOXHOCTh HCIOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHSTUNA U MPaABO 3aTUCU 00BSICHEHU Ha TUKTO(MOH (10 JKEJIIAHUI0 00YUYarOIIUXCs).

®dopMa npoBeeHUs TEKYILIEH U MPOMEKYTOUHON aTTECTAlUU AJis1 O0y4YaroIIMUXCs
¢ OB3 u uHBaIMIOB OMNpeaenseTcsl NeJarorndeckuM pabOTHUKOM B COOTBETCTBHH C
yueOHbIM manoM. [Ipu Heobxoaumoctu obyuaromemycs ¢ OB3, uaBanumy ¢ ydeTom
UX WHAUBUAYAIbHBIX MCUXO(U3NUECKUX OCOOEHHOCTEH JaeTcs BO3ZMOXKHOCTH MPOUTH
IPOMEXYTOUHYIO aTTECTallMl0 YCTHO, NUCBMEHHO Ha OyMmare, NHCbMEHHO Ha
KOMIIBIOTEpE, B (JOPME TECTUPOBAHMS U T.II., TUOO MPEIOCTABIAETCS JOMOJIHUTEIHHOE
BpeMs JUIsl IOATOTOBKH OTBETA.

9. BociuraresibHast padora

Metoauueckoe obecrieueHue Mpolecca BOCIUTAHUS OOYYalOUIMXCsS BBICTYMAeT
OJITHUM M3 OIPEAEIAIONINX (PAKTOPOB BBICOKOTO KauecTBa 00pa3oBaHMsL.

[Ipy  peanuzauMu  JUCHUIUIMHBL  WCIOJNB3YKOTCA  CIEAYIOIIHE  METOABI
BOCIIUTATEIbHOU paOOTHI:



- MeTOJbl (OPMHUPOBAHUSI CO3HAHUS JMYHOCTU (Oecena, AMCHYT, BHYIICHHE,
UHCTPYKT@X, KOHTPOJb, OOBSICHEHHWE, MpPUMEP, CAMOKOHTPOJIb, paccKka3, COBET,
yOexXIeHre 1 ap.);

- METOIbl OpPTraHW3allUd JAESITCIBbHOCTH W (OPMHPOBAHUS OIBITA TOBEICHUS
(3amanme, OOIIECTBEHHOE MHEHHE, [eJaroruieckoe TpeOoBaHWE, TMOpPYYCHHE,
MPUYYECHHUE, CO3JJaHNE BOCTIUTHIBAIOIINX CUTYAllU, TPEHUHT, YIpaXXHEHUE, U IP.);

- METOJIbl MOTHUBAIIUU JEATEIbHOCTH M TOBEJEHUS (0J00peHHE, MOOIIPEHUE
COLMAJIBHOM aKTUBHOCTH, OPUIIAHKUE, CO3IAHUE CUTYALHI yCIIeXa, CO3/IaHUE CUTyallui
JUJIS1 SMOIIMOHATILHO-HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipn peanuzauvy JUCHMIUIMHBI MPENOAABATENb YUYUTHIBAIOTCSA CIEAYIOIINE
HaIlpaBJICHUS BOCIIUTATEIIBHON JIEATEIIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe 60cnumaHue:

- (opmupoBanue y oOydarmMXCAd LETOCTHOIO MHPOBO33PEHUS, POCCUNUCKOU
UJICHTUYHOCTH, YBAXKEHHUS K CBOCH ceMbe, OOIIECTBY, TOCYAAPCTBY, MMPUHATHIM B CEMbE
U 0O0IecTBe JyXOBHO-HPABCTBEHHBIM U  COIMOKYJIBTYPHBIM  IIEHHOCTSIM, K
HallUOHAJIBHOMY, KYJIbTYPHOMY M HCTOPHYECKOMY Hacjieauto, ¢(opMUPOBaHUE
CTPEMJICHUS K €r0 COXPAHEHUIO U PA3BUTHIO;

- ¢dopmupoBaHue y OOydYarOmMXCS AKTUBHOM  TPa)KJAaHCKOM  MO3UIINH,
OCHOBAHHOM Ha TPAJWLMOHHBIX KYJIbTYPHBIX, TYXOBHBIX M HPABCTBEHHBIX IIEHHOCTSIX
POCCUNCKOTO OOIIECTBA, JJIsi MOBBIMICHUS! CIIOCOOHOCTH OTBETCTBEHHO PEalii30BBLIBATH
CBOM KOHCTUTYIIMOHHBIC MPaBa U 00SI3aHHOCTH;

- Ppa3BUTHE MPABOBOW M MOJMTHUYECKOU KYJIbTYPHI 00YyYaroluxcs, pacliupeHue
KOHCTPYKTUBHOI'O YyYaCTHsl B IMPUHATUM PELICHUM, 3aTparvBalOlIMX HX I[paBa U
WHTEPEChl, B TOM YHUCJIE B Pa3IMYHBIX (OopMax caMOOpraHU3allUU, CAMOYIPABJICHHUS,
OOIIECTBEHHO-3HAYMMOM JIeATeTLHOCTH;

- (opMHUpOBaHNE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTAHOBOK JIMYHOCTH,
MO3BOJISIONINX TPOTUBOCTOSITH AKCTPEMU3MY, KCEHO(DOOWH, MUCKPUMHUHAIIUU TI0
COLMAJIBHBIM, PEJIMTUO3HBIM, PACOBBIM, HAIMOHAIBHBIM IPU3HAKAM, MEXITHUYECKOU U
MEXKKOH(ECCHOHAIbHOM HETEPIUMOCTH, IPYTUM HETaTUBHBIM COLIMATIBLHBIM SIBIICHUSIM.

/lyxoeno-npascmeennoe gocnumanue:

- BOCIMTAaHWE YYBCTBA JIOCTOMHCTBA, YE€CTM M YECTHOCTH, COBECTIUBOCTH,
YBAXKEHUS K POAUTEIIAM, YUUTESM, JIFOASM CTAPUIEro NOKOJIEHHUS;

- ¢opMupoBaHHE TMPUHIMIOB KOJUIEKTUBU3MA M  COJIMJAPHOCTH, JyXa
MUJIOCEPAUS U COCTPAJIaHUsl, TPUBBIYKY 3a00TUTHCS O JIFO/ISIX, HAXOSAIIUXCSA B TPYIHOU
JKM3HEHHOM CUTYAllUH;

- (opMupoBaHHE COIMAAPHOCTH W YYBCTBA COIUAIBLHON OTBETCTBEHHOCTH TIO
OTHOUIEHHUIO K JIFOASIM C OTPAHMYEHHBIMM BO3MOYKHOCTSIMH 3JI0POBbSI, IMPEOJOJIEHUE
TICUXOJIOTUYECKNX OaphepoB IO OTHOMICHHWIO K JIIOASM C OTPaHUYCHHBIMH
BO3MOYKHOCTSIMU;

- (opMupoBaHUE SMOIMOHAILHO HACHIIIEHHOTO M JYXOBHO BO3BBIIICHHOTO
OTHOIIIEHUSI K MUPY, CIIOCOOHOCTH M YMEHUS TepeaBaTh JAPYTUM CBON ACTETUUCCKUN
OTIBIT.

Kynomypno-npoceemumensvckoe socnumanue:

- (opMupOBaHUE YBAKEHUS K KYJbTYPHBIM IIEHHOCTSM POJHOTO Tropoja, Kpasi,
CTpaHBbI;

- dhopMUpPOBAHUE ICTETUUECKON KapTUHBI MUPA;

- MOBBIIIEHNUE [TO3HABATEIbHON aKTUBHOCTH 00YUYaOIIUXCS.



Hayuno-obpazosamenvhoe éocnumanue:

- (GopMupoBaHHe Yy 00YYAIOIIMXCSI HAYYHOTO MUPOBO33PECHUS;

- dbopMupoBaHUE YMEHHUS MTOJTy4aTh 3HAHHUS;

- (opMUpOBaHKE HABBIKOB aHAJIN3a M CUHTE3a HH()OPMAIINH, B TOM YUCIIC B
npodeccuoHanbHOM 00IaCTH.



JIucT BHeCceHus u3MEHEeHU |

JlomoJIHeHUS U U3MEHEHUsI B paboueld mporpaMme AUCIUIIIHHEI ¢ 2021/2022
y4eOHOro rojia

B ImporpaMmy BHOCATCA CICAYIOIINC N3MCHCHU A

1.

Yxazviearomes HOoMepa cmparuy, Ha KOmopbvlx 6HECEHbL USMEHEHUA,
u Kpamko oaemcs xapakmepucmuxka omux UMeHeHull

[Iporpamma oy00peHa Ha 3acegaHuu Kadeapbi-pazpadboTunka XuMus U BOJOPOAHAS
SHEPreTHKa, MPOTOKOJ No ot 202 .

3aBenytomuii kadenpoit A.A. Ynuupos

(moamnuck)

HporpaMMa 0;[06peHa Ha 3aCCAaHN MCTOAUYCCKOI'O COBCTAa HHCTUTYTA
TGHHOBHGPFCTI/IKI/I, IIPOTOKOJI Ne ot TI.



3aM. nupekropa o YMP N.O. dammms

Iloanuce, nata




MUWHUCTEPCTBO HAYKU U BBICILIETO OBPA3OBAHMS POCCUMCKON ®EJEPALINA
DenepanabHoe rocyIapcTBeHHOe 0I0/ZKeTHOe 00pa3oBaTe/IbHOe
yupeskieHue BbIcIIero oopa3oBaHusi
K3y «KA3BAHCKUI1 TOCYJAPCTBEHHbBI DHEPTETUYECKWIA YHUBEPCUTET»
(PI'BOY BO «KI'DY»)

O EHOYHBIE MATEPUAJIBI
10 AUCIHUILINHE

Panuanuonnas XuMus U pagualioHHas 6€301MacHOCTb SIIEPHBIX SHEPTETUUECKUX
YCTaHOBOK

CnenuanbHOCTb: 14.05.02 ATOMHBIE CTAaHLIMK: TPOCKTUPOBAHHE,
AKCIUTyaTalusl U UHKUHUPUHT

Cneunanu3zamnus: [IpoekTrpoBaHuE U SKCILTyaTAUs ATOMHBIX CTAHIINI

Cnenumanuct KBanudukanus

r. Kazans, 2021



PELIEH3US
Ha OLCHOYHBIC MaTCpHaJibl JJIA IIPOBCACHUA HpOMC)KYTO‘IHOﬁ aTrTrecraluu 110
JAUCHHUIIIINHE «PaILI/IaHI/IOHHaH XUMHA U padruallnOHHAs 6630H8,CHOCTI>
}II[CpHBIX BHCPFCTI/I‘-ICCKI/IX YCTaHOBOK»

Conepxanue OM COOTBETCTBYET TpeOOBaHUSIM denepanbHOTO
roCyJapCTBEHHOTO CTaHJapTa BBICIIET0 0Opa3oBaHus 10 crenraibHocTH 14.05.02
«ATOMHBIE CTAaHLIUU: TPOCKTHUPOBAHUE, SKCIUTyaTalldsd U WHXKUHUPUHT» U y4eOHOMY
IIaHy.

[Tepeuennr Gpopmupyembix kommerenmmii: YK-8.1; YK-8.2; OIIK-2.2, koTopsiMu
JIOJKEH OBJAJIETh O0yYaIOUIUMKACS B pe3yJIbTaTe€ OCBOCHUS TUCIUIUIMHBI, COOTBETCTBYET
dI'0OC BO.

[lokazarenn © KpPUTEPUU OLCHUBAHUS KOMIICTCHIIMM, a TaKXKe IIKaJbl
OIICHUBAHUSI 00ECIIEYMBAIOT BO3MOKHOCTh ITPOBEICHUS BCECTOPOHHEHN OIIEHKH YPOBHEU
c(hOpMUPOBAHHOCTU KOMIIETEHIIUM.

KoHTpoibHbIE 3a1aHUsT OIEHKU PE3YIbTaTOB OCBOCHHS pa3pabOTaHbl HA OCHOBE
NPUHLWIOB  OLEHHWBAHUS:  BaJUJHOCTH,  ONPENEIEHHOCTH,  OJHO3HAYHOCTH,
HAJE&KHOCTH, TO3BOJIAIOT OOBEKTUBHO  OIEHUTH YPOBHH  C(HOPMUPOBAHHOCTU
KOMITCTCHIUH.

3akiroueHre. Y4YEOHO-METOAMYCSCKHI COBET JielaeT BBIBOJ O TOM, YTO
MPEICTABICHHBIE MaTepuaibl COOTBETCTBYIOT TpeboBanusm @OI'OC BO 1o
cnenuanibHocTH 14.05.02 «ATOMHBIE CTaHIIMU: TPOEKTUPOBAHUE, HKCILUTyaTalMs H
WHXUHUPHUHT» U PEKOMEHIYIOTCS JIJIsl UCTIOJIb30BaHUS B yUeOHOM Tpoliecce.

PaccmoTpeHo Ha 3acenaHuu  y4yeOHO-METOJUMYECKOTO COBETAa HHCTHUTYTa
teriosanepretuku 21.06.2021 r. npotokon Ne 05/21

IMpencenarens YMC H.J. Ynumposa



OueHouHble MaTepuanbl 10 aucuuiuinHe  «Pangnanmonnas xumus U
paaualMoHHasl 0€30MacHOCTh SAJEPHBIX SHEPreTHUECKMX YCTAHOBOK» - KOMILJIEKT
KOHTPOJIbHO-U3MEPUTENIBHBIX ~ MATEPUAJIOB, IMPEAHA3HAYEHHBIX U1  OLICHUBAHUSA
pe3ynbTaToB OOy4YEHHsS HAa COOTBETCTBHUE HWHAMKATOPAM JIOCTHXKEHHUS KOMIIETEHLUN
(YK-8.1; YK-8.2; OIIK-2.2).

OrneHnBaHue pe3yNbTaTOB OOYUYCHHsI MO TUCIUIUIMHE OCYIIECTBISETCS B paMKax
TEKYLIEro KOHTPOJISI YCIIEBAEMOCTH, IMPOBOJAMMOIO MO OaNIbBHOPEUTUHIOBOW CHCTEME
(bPC), 1 mpomMeKyTOUHON aTTECTALUH.

Texymmii KOHTPOJb YCHEBAEMOCTH OOECIIEUYMBAET OLEHUBAHHUE IIpoliecca
oOy4eHHs M0 TUCUHUIUIMHE, IPOBOJIUTCA B BUAEC MHIUBUIYAIBHOTO U (MJIM) TPYIIIOBOTO
onpoca (YCTHO WJIM MMCbMEHHO); 3alllUThI JJA00PaTOPHBIX/KOHTPOJIBHBIX pa0OT; 3aIUTHI
NUCBMEHHBIX JIOMAalTHUX 33JlaHUM; MPE3CHTAlUi MPOEKTOB, pedepaToB, Np. 3aJaHUM,
BBITIOJIHEHHBIX ~ MHAMBUAYAJIbHO WM TPYNHod oOydarommxcs; KOJIOKBUYMOB;
TECTUPOBAaHUS (IIUCBMEHHO WJIM C UCIHOJB30BAaHUEM KOMIIBIOTEpA); KOHTPOJIS
BBITNOJIHEHUSI CAMOCTOSTEIbHON paboThl 00yvaromuxcs (MMCbMEHHO WM YCTHO), Ap.

IIpomexyTouHass arrecTanus MMEET LEJBIO0 ONPENEIUTh YPOBEHb JOCTHKECHUS
3aIJIaHUPOBAHHBIX PE3YyJbTAaTOB O0yYEHHUS MO JUCUUIUIMHE 3a ONPEAEICHHBIA NEPHO
(5 xypc, A cemecmp) n poBoAKUTCSA B (hOpPME IK3aMEHA.

OneHouHble MaTepHalbl BKIIOYAKOT 3aJaHUsl Uil IMPOBEICHHUS TEKYIIETO
KOHTPOJII ~ YCIIEBAEMOCTH M  MPOMEXKYTOUHOW  aTrTecTalud  OOy4arolluxcs,
pa3paboTaHHbIE B COOTBETCTBUU C pabouel MporpaMMon TUCIUTIINHBI.

1.TexHosiornueckasi Kapra

Cemectp A
YpoBeHb OCBOEHUSI TUCIMITIIMHBI, OaJlIbI
H Haumeno- Konx
omep S uHKaTopa | HEYJIOB-HO | YNIOB-HO | XOPOIIO | OTIMYHO
paznena/ TeMbl Bunx CPC
OLIEHOYHOTO| JIOCTHXKECHHUS | HE 3a4TE€HO 3a4TEHO
T CLUTUIMHBI .
CpeAcTBa | KOMIIETECHIIUH B HIDKE B B
HU3KHAN CpemHUH | BBICOKHU
CpEJHETO
Texkynui KOHTPOJIb yCIIEBAEMOCTH
3yuenue
TEOPETUYECKOTO
Paznen 1 Marepuaia,
Pagnoxumust |[moaroroBka K VK-8.1: VK
anepHoro  mabopatopHomy | KutP OJIP 2.7- OﬁI{,-Z 5 Menee 6 6-8 8-10 10-13
TOIUIUBHOTO [3aHSATHIO, - '
KA [IOJITOTOBKA K
KOHTPOJIbHON
abote
N3yuenue
Paznen 2 TEOPETUYECKOTO
Metoabt Marepuaa,
OoOHapyXeHH s | TOJrOTOBKa K YK-8.1; VK-
2 A KutP OJIP ; Menee 6 6-8 8-10 10-13
u nabopaToOpHOMY 8.2; OIIK-2.2
U3MepeHue 3aHATHIO,
HMOHU3UPYIONI | TOATOTOBKA K
VX U3JYYEHUW.| KOHTPOJIBHOMU




pabote
N3yuenne
Pa3nen TEOPETUYECKOTO
31IpoOaembl MaTepuaia,
COBPEMCHHOI MOJITOTOBKA K e 1. )
panuoxumun. | maboparoprHomy | KutP OJIP YKO81._III,<_S;K28.2, Menee 6 6-8 8-10 11-13
JKOJIOTHYECK 3aHATHIO, '
ast MOJITOTOBKA K
PaTuOXMHSL. KOHTPOJILHOH
pabore
N3yuenue
TEOPETUIECKOTO
Pa3nen 4 Marepuaa,
[TpuHIHIBI IIOATOTOBKA K VK-8.1; YK8.2;
obecrieueHus u| J1a00paTOPHOMY OJIP Ped OIIK-2.2 Menee 12 12-15 16-19 19-21
HOPMBI 3aHSTHIO,
palMaIoOHHO #i|  MMOArOTOBKA
0€30MacHOCT U. pedepata
Bcero 6amnos| Menee 30 30-39 40-49 50-60
[TpomexyTouHas arTecTanus
Ok3ameHa )
Toaroroska K LIMOHHBIE YK-8.1; VK8.2 Mesnee 25 25-29 30-34 35-40
JK3aMEHY OIIK-2.2
OMIIeTHI
Hroro 6a/u10B 0-54 55-69 70-84 85-100

2. IlepeyeHb OLIEHOYHBIX CPEACTB

KpaTKa;{ XApPaKTCPHUCTHKA OICHOYHBIX CPCACTB, UCIIOJIb3YCMBIX IIPHU TCKYIICM

KOHTPOJIE YCIIEBAEMOCTH U MMPOMEXKYTOUHOMN aTTECTAI[MN 00y4YaroIIerocs mo

JUACLUILUIAHE:
Haumenosanue
OneHouHble
OLICHOYHOI'0 Kpatkas xapakrepucTrka O1eHOYHOTO CPE/ICTBA
MaTepHabl
CpeICTBa
[Iepedyenn
. 3a7laHUl UB
Brinonnenue nadopaTopHoit paboTsl, 00paboTka A
OTuer 1o " . OIPOCOB JJIS
. [PE3yJIbTaTOB MCIBITAHUHA, U3MEPEHHH, SKCITEPUMEHTA.
mabopaTopHOM .. [BaIThHI
OdopmiieHre 0TUYeTa, 3aIIUTa PE3yIbTATOB 1aOOPaTOPHOU .
padote (OJIP) mabopaTopHOM
paboTHI IO OTYETY
[paboThI, epevyeHb
TpeOOBaHMIT K
OTYETYy
CpencTBO IPOBEPKHA YMEHUH MPUMEHSTH ITOTydeHHBIE Kommiext
KouTponbHas P POBEPKH yM P Y1 KOHTPOJIBHBIX
3HAHUS JUISl peLIeHHs 3a]1a4 OIPEeJIeIEHHOT0 THIIA IO TeMe .
pabota (KaTP) 3a/1aHUil 110
WIH pa3aeny
BapHaHTaM
[TpoayKT caMOCTOSATENHLHON pabOTHI CTY/IEHTA,
[peICTaBISIONINI co00M MyOIMYHOE BBICTYIUIEHHUE 10
Pedepar (Ped) beil HI Y yi [Tepedyens Tem
[PEICTABICHHUIO MOJTYYSHHBIX PE3YIbTATOB PEIICHUS
onpeeIeHHOW Y4eOHO-TTPaKTUUECKOr, yueOHO-




MCCIIEA0BATEIBCKONM WIIM HAYYHOU TEMBI
[lepeueHb
. . . TEOPETUUECKHUX
JK3aMEH SIBJISIETCS] HTOTOBOW (hOPMOI OLIEHKU 3HAHUN S OIIDOCOB
Ok3aMeH (OK3)  CTYAEHTOB, IPUOOPETEHHBIX B TEUEHUE CEMeCTpa KOMII)IJIGKT’
00y4eHHS 1O JUCLUUIUINHE
[IPAKTUYECKUX
3a1aHUI

3. OueHoyHbIe MATEPHAJIbI TEKYLIET0 KOHTPOJIS yCIIEBAEMOCTH
00yJaroImuxcs

HanmenoBanue
OLIEHOYHOI0 CPeICTBA

KonrtpomnbHas padora no pasaeny «MeToasl 00HapyKEHHs U
M3MEpeHNEe HOHU3UPYIOIIUX U3ITYYeHUI

[IpencraBienue u
COJIepKaHUE OLICHOYHBIX
MaTepHaJIOB

1. Metoas! paAMOXUMUU B IPOU3BOJCTBE PEIKUX U PACCEIHHBIX
PJIEMEHTOB.

2. Pacnpenenenue MUKpOKOMIIOHEHTOB MEX/y TBEpAOH U ra30BbIMU
dazamu.

3. OcobeHHOoCTH pacnpeaeIeHUs MUKPOKOMIIOHEHTa MEXKIY KUIKOM
1 TBEpoH (pasamu.

4. Ilpouecchl ocaxeHUs B pallOXUMHH.

A1copOLIMOHHBIE TIPOLIECCHI B PAIUOXUMUHU.

Xpomarorpadus B paluOXUMHH.

DKCTpaKIHs B PaTHOXHUMUU.

8. DJeKTpOXMMHUYECKHE METOABI BBIIACICHUS U pa3ielIeHUs
PaMOHYKIIUIOB.

9. B03MOXXHOCTH MOHM3ALMOHHON KaMephl KaK JETEKTOpa
PalMOAKTUBHOTO U3ITyYEeHHUS

10. BOo3MOXHOCTH CUETUYMKOB KaK JIETEKTOPOB U3ITyICHHUS

11. CuUMHTWIIISATOPBI U UX IPUMEHEHUE TSl pETUCTPALIIH
PaMOAaKTUBHOTO U3ITyYCHHS

12. JlerekTopbl MEAJICHHBIX U OBICTPHIX HEUTPOHOB

13. MeTo/p! U3MEpEHNs] HOHU3AIMOHHOTO TOKA

14. Bropuunsle npuOopsl, paboTaromue ¢ UMITYIbCHBIMU
MOHN3AIMOHHBIMU KaMepaMH, CIETINKAMU ¥ CUUHTHIUISIIMOHHBIMA
aTYNKaAMH.

15. DMaHaIMOHHBII METO/ ONPEEIIEHNs aKTUBHOCTH

16. CnextpomMeTpusi paJOaKTUBHBIX U3TyYEHUH

17. Metoapl 00pabOTKH CIOXKHBIX CUUHTUIUISIIMOHHBIX J- CIIEKTPOB
18. AkTuBanmoHHBIN aHanu3. [I[pUHIKIIEI U COBpEMEHHBIE METOIUKH.
19. AGCONIOTHBII METOJ] AKTUBAITMOHHOTO aHAJIN3a M UCTIOIh30BAHNE
ero Juisd onpeneneHus rapHus.

20. OTHOCHUTEIBHBINA METO AKTUBAIMOHHOTO aHAJIN3a U
MCTIOJIb30BAHUE €0 JJIS aHaJIM3a MOJIYIIPOBOIHUKOBBIX MaTepuanoB 21.
PannoxumMu4ecknii BApUAHT aKTUBALMOHHOTO aHAJIN3a

22. 'aMMa-CIEKTpOMETpUs

No o

Kputepun oleHK: 1
[IKAJIa OI[CHUBAHUS B
Dasuiax

[Ipu orieHKEe BBHITTOJIHEHHOTO 3aIaHUS YUYUTHIBAIOTCS CIEIYIOIINE
KpUTEpUU:

1.3Hanue Marepuaia

0 co/Iep KaHKMe MaTepuasa pacKpbITO B TIOJTHOM 00BEME,
MPEAYCMOTPEHHOM MPOrPpaMMOi JUCIUTIINHE - 0,5 Oaa;

o cojiepKaHKMe MaTepuasa pacKphITO HEMOIHO, IIOKa3aHo olliee
TMOHMMAaHUE BOIIPOCA, TOCTATOYHOE VISl JAIbHEHUIIIET0 U3yUeHUS
MporpaMMHOTO Marepuana - 0,25 6ann;

0 HE PAacKpPhITO OCHOBHOE CO/IepKaHue yueOHoro Marepuaina - 0




0aJoB;
2.ITocnenoBaTebHOCTD M3JI0KEHUS
0 COJEepKaHUE MaTepualia PaACKPHITO MOCIEA0BATEIBHO,
JIOCTaTOYHO XOPOIIO MpoaymMaHo - 0,5 6amia;
0 TIOCTIEIOBATEIBLHOCTh M3JIOKCHHS MaTepralia HeIOCTATOYHO
npoaymana - 0,25 G6amr;
o IyTaHWIA B U3JI0’)KEHUH MaTepuaia - 0 6ayuios;
3.BnaneHue peubto 1 TEPMUHOJIOTHEN
0 MaTepua U3JI0KEH IPAMOTHBIM SI3BIKOM, C TOUHBIM
HCIIOJIb30BaHUEM TepMuHoOIorHH - 0,5 6arna;
0 B U3JI0KEHUU MaTepUalia UMEIHUCh 3aTPYTHEHUS U JTOMYIICHBI
OIMOKH B ONPEETICHUH MOHIATHH U B KCTIOJIb30BAaHUH
tepmuHONIOTHH - 0,25 Gan,
0 JOMYIIEHbI OTUOKH B ONPEAeSICHUH MOHATHH - 0 0auIoB;
4 YMeHue peniath pacueTHBIC 3a/1a4n
o TOKa3aHO YMEHHE MPABHILHO BBINOJHATH PACUETHBIC 3aJaHUS C
WCIIOJIb30BaHUEM TpeOyeMbIx hopmyit - 0,5 Gama;
0 peIIeHHE 3a/1a4 C HEKOTOPBIMU Hepouetramu - 0,25 6ai;
0 OTCYTCTBHE PEIICHUS WIN HEBEpHOE perieHue - ) 0aios;
5.YpoBeHb TEOPETUYECKOTO aHATTU3A
o TOKa3aHO YMEHHE JeNlaTh 00001IeHIe, BEIBOIBI, cpaBHeHHE - 0,5
Oaiia;
o 0000111eHre, BBIBOJIbI, CPABHEHHE JIETIAIOTCS C TTOMOIIBIO
npenogaBatens - 0,25 6amn;
0 TOJHOE HEyMEHHE JieJiaTh 0000IICHIEe, BEIBOIBI, cpaBHEeHHUS - 0
0aJ10B;

KoJsinuecTBO 62/1J10B: MAKCUMYM - 2,5

HanmenoBanue
OLIEHOYHOI'0 CPeACTBA

[lepeuens Tem nms pedepara

[IpencraBienue u
COJIepKaHUE OLICHOYHBIX
MaTepHaIOB

1. [TornomuieHHas ¥ 3KCIO3ULIMOHHAS J103bl, aKTUBHOCTb, Y/A€JIbHas
AKTUBHOCTb, €IMHULIBI U3MEPEHUN.

2. Pagnonus criupToB, OpraHUYECKUX KUCIOT. [[poMexyToUHbIE 1
KOHEYHBIC IIPOAYKTBHI.

3. UcTounuku n3nydeHnii. BHyTpeHHIe 1 BHEITHUE N3TyJYaTeIH.

4. I'unpatupoBaHHBIN M COTbBATUPOBAHHBIN JIEKTPOHBHI,
CIIEKTPOCKOITMYECKHUE XapaKTEPUCTUKH, CTPYKTYpa JOBYIIKH, BBIXO/IbI
DIIEKTPOHA.

5. Jlo3umeTpust HOHU3UPYIOLIETO U3TY4YECHUs, MOHU3AIIMOHHbIE KaMEpHI.
6. Posib BO30Y)XI€HHBIX MOJIEKYJ B paJuallMOHHON XUMHUH. BbIXo b1
[POJYKTOB pacraja Bo30YKIEHHbBIX MOJIEKYIL.

7. DKCIIEpUMEHTAJIbHBIE METO/IBI B paIMAIlMOHHON XUMUH.
Pannocnexkrpockonnyeckue Metoasl, Mmeton JIIP, ontrudecku
nerextupyemsblid JIIP.

8. TyHHEJbHBIE TIPOIIECCHI C YIaCTHEM AJIEKTPOHA.

9. [Iporecchl, MPOUCXOIAIINE TPU MPOXOKACHUN HOHU3HPYIOLTHX
4aCTUL] Yepe3 BEIeCTBO. PalnallMOHHO-XUMUYECKUH BBIXO/.
10.T1o3uTpOH ¥ IO3UTPOHUH B PaTHAIIMOHHON XUMHH.

11. UmnynbcHbIN paanonus, ontuueckas u DIIP perucrpanus B
MMITYJIbCHOM PaJuOJIA3E.

12. MexaHu3M pajuoian3a BoAbl U BOJHBIX pacTBOpbI. PazmuuHble
CTaJU¥ B3aMMOJICHCTBUS HOHU3UPYIOIIETO U3IyYEHUs C BOJOM.

13. Tlonsue JIID, pacuer JIIID pa3nu4HbIX TUIIOB U3TyyaTeeH.

14. CBoOoaHO-pauKaIbHas TEOPUS PAANOIN3a BOIBI.




15. Paanonn3 BOAHBIX PaCTBOPOB HEOPTAaHUUECKUX COCAMHEHHIA,
cucrema OeHTOHA

16. OcobeHHOCTH paauoJin3a rajJoreHyTJICBOIOPOIOB

17. Paguonus cnupToB, peakuy B IIIIOPax U B 00beME.
[IpoMexyTOoUHbIE U CTAOUIIbHBIE TPOJTYKTHI.

18. IIpumenenue teopun Jlannay-Ilexapa nmst 00bsCHEHHS
ONTUYECKOTO CIEKTPa COJIbBATHPOBAHHOTO AJIEKTPOHA.

19. JTozumeTpusi HOHU3UPYIOMIETO U3TYUCHHS, XHMUICCKHEC
TO3UMETPUYECKUE CHCTEMBI.

20. Pagmonu3 cepocoiepkaniiux CoeTMHEeHUI

Kputepuu OLeHKH U
[LIKaJ1a OLICHUBAHUSA B
Oasuiax

[Ipu orieHKEe BBHITTOJIHEHHOTO 3a1aHUS YUYUTHIBAIOTCS CICIYIOIINE
KPUTEPHH:

1.3nanue marepuana

0 COJIepKaHME MaTepuasa PacKpbITO B TIOJTHOM 00BEME,
MPEAYCMOTPEHHOM MPOrPaMMOM JUCITUTLINHE - 1,5 Oaa;

0 COJIEp’KaHKME MaTepraja PaCKPbITO HEMOJIHO, ITOKa3aHo o0Iee
MMOHMMAaHHUE BOIIPOCA, JOCTATOYHOE VISl JAJIbHEHUIIIET0 U3yUeHUs
nporpaMMHoro Marepuania - 0,5 6amr;

0 HE PacKpPBITO OCHOBHOE COZIepKaHue yaeOHoro Marepuana - 0
0aJlJIoB;

2.ITocnenoBaTeIbHOCTD U3IIOKEHHUS

0 COJEp’KaHHe MaTepraja PaCKPbITO MOCIEIO0BATEIBHO, TOCTATOYHO
XOpOIIO MPOoIyMaHo - 1 6am;

0 MOCEA0BATEIIBHOCTD U3JIOKEHUS MaTepraa HeIOCTaTOYHO
npoaymana - 0,25 6ar;

o MyTaHMIIA B U3JI0KEHUU MaTepuaina - 0 6aios;

3.Bnanenue peubto U TEPMUHOJIOTHEN

0 MaTepHal U3JI0KEH TPAMOTHBIM S3BIKOM, C TOUHBIM
MCIOJIb30BaHUEM TEPMUHOJIOTHH -1 Ga;

0 B U3JIOKEHUH MaTeprajia UMEIUCh 3aTPYTHEHUS U TOTYIIEHbI
OIIHUOKH B ONPEIETICHUH MOHSITHI U B HCTIOJIb30BaHUH
TepmuHoioruu - 0,25 6ann;

0 JIOMYIICHBI OTUOKY B OIpe/IeJICHUH MOHATHI - 0 0aoB;
4.YpoBeHb TEOPETUUECKOTO aHAJIN3a

o TOKa3aHO yMEHHeE JenaTh 0000IIeHe, BEIBOIBI, CpaBHEHHE - 1,5
Oana;

o 000011eHre, BBIBOJIBI, CPABHEHHE JIETAIOTCS C TTOMOIIBIO
npenoaasatens - 0,5 6amna;

0 TOJIHOE HEYMEHHE JieJIaTh 0000ITIeHUE, BBIBOJIBI, CpaBHEHHS - 0

HanmenoBanue
OLIEHOYHOI0 CPeACTBA

OTtuer o mabopaTtopHOt padore.

HpCI[CTaBJ'ICHI/IC n
COJCPIKAHNUE OLICHOYHBIX
MaTCpHaJIOB

Bcero B TeueHHEe ceMeCcTpa IPeLyCMOTPEHO NpoBeAcHUE 4
mabopaTOPHBIX padoT.

Hanpuwmep, nabopatopnast padora «Knaccudukanus MeTo1oB
BBIZICJICHUS U pa3zienieHns. Pacripenenenre MUKpOKOMIIOHEHTOB MEXTy
PKUJIKOM U TBepJoi pazamu. Xpomarorpadus B paguoXUMUN.

B opopmiennn oTuera 10JKHBI ObITh BKIIIOUEHBI pa3/ielibl: TeMa
paboThI, 11eJIb, 000PYAOBAHUE U PEAKTUBBI, X0/ Pa0OTHI, pacyeThl,
BBHIBO/I.




[lepeueHb KOHTPOJIbHBIX BOMPOCOB ISl 3aIUTHI Ja00OPaTOPHOI
paboThI:
Kraccudukanus nporeccoB 0CakKaeHUsI.
CokpucTaiu3anus, 130MopPu3M U u301uMop(hu3M, aHOMAITEHO-
CMEIIaHHbIE KPUCTAILIBL.
["oMoreHHOE pacmpesesieHne MUKPOKOMITOHEHTa MEX Ty TBEpJOH 1
PKUIKOU (ha3amu.
['eTeporenHoe pacnpeneeHue.
PacrnipenienieHre MUKpOKOMIIOHEHTa MEXKIY TBEpI0il a3oil u
pacIiaBoMm.
MeToa TpoOHOM KpUCTAILTA3AIIH.
AZICOPOIIMOHHOE COOCAXKICHHUE.
3HaueHUE a/ICOPOIIMOHHBIX SBIICHUH B PAIHOXUMHUH.
[IpumeneHne HeceU(PUUECKUX HEM3OTOMHBIX HOCUTENIEH B
PaTMOXUMHH.
Knaccudukanus xpomarorpaduyeckux METOI0B O Pa3IMuHbIM
MPU3HAKAM.
Hounblit 0OMeH: Kiaccu(PUKaIys HOHUTOB U UX (PU3UKO-XUMUYECKUE
CBOICTBa, CTATHKa HOHHOTO OOMEHa, MPUMEHEHHE HOHHOTO 0OMeHa B
paIuOXUMHH.

Brinonnenue 1adopatopHoii paboTHI.

o Pabora BeIIoOIHEHA B ITOJIHOM 00BeMe - 0,5 Oaa;
o Pabora BeImoOIHEHA He 70 KoHIa - 0,25 Oayua;
o PabGora He BhInoIHEHA - (0 0aJUIOB.

O6paboTka pe3ybTaTOB UCIBITAHUM, U3MEPEHUH, IKCIIEPUMEHTA.
o PesynbpraThl 00paboTaHsl, pacdyeTsl cienansl - 0,5 6ana;
o PesynpraThl 0OpaboTtansl yactuyHo - 0,25 6anna;
o PesynbraThl HE 06paboTans! - 0 0aIoB.

Odopmnenue otyera.
Kpurepuu olieHKH 1

[IKaJT1a OIICHUBaHUS B
Gaiiax o Otuer oopmiieH He 1o mpaBuiam - 0,25 Ganna;

o Oruer He opopmiieH - 0 6ayuIoB.

o Ortuet oopmiieH ¢ cobmoenuem npasui - 0,5 damia;

3amura pe3yabTaToB JIa0OPATOPHOU pabOTHI IO OTYETY.

o He Bo3HHMKaeT 3aTpyIHEHUI MPU 3aIIUTE OTYETA, BCE OTBETHI
MpaBUJIbHBIE U MOJHBIE - 0,5 Gana;

o BcTpewaroTcs ommOku npu 0TBETE HA BOMPOCHI MO J1a00paTOPHOM
pabote - 0,25 6annos;

o Her moHumanwus TeMbl 1a00PATOPHOI pabOTHI, 3aIIUTa
HecocTosTenbHa - 0 6amioB.

h 7.3 ~ aY

4. OueHoYHbIe MaTepPHAJIbI IPOMEKYTOYHOM aTTeCTAIUM

HaumenoBanue
OLIECHOYHOI'0 CPeACTBA

JK3aMeH

OHGHO'—IHBIC MaTc€pHralibl, BBIHCCCHHBLIC Ha 3JK3aMCH, COCTOAT U3
[IpencraBienue MPK3aMEHAIIMOHHBIX OWJIETOB, BKIIOYAIOIINUX 2 TEOPETUYECKUX BOIMPOCA
coJlepKaHUE OICHOYHBIX|M OJHY pacueTHyo 3amady. Bcero 50 sKk3amMeHAIlMOHHBIX OWIIETOB.
MaTepuaioB [Iprmepbl SK3aMeHAIIMOHHBIX OMIIETOB:




buier 1

1. J103UMETPUYECKUE CUCTEMBI.

2. IIpuMeHeHMe Ha TPaKTUKE paJuallMOHHO-XUMHUYECKUX
[IPOLIECCOB.

3. I'uapaTtupoBaHHBIN U COIBBATUPOBAHHBIN 3JIEKTPOHBI,

CIICKTPOCKOIMMYCCKHUEC U KUHCTUICCKHUC XapPaKTCPUCTUKH.

buner 2
1. [Ipoueccsl, MIPOUCXOSAIINE npu MPOXOKICHUU
MOHU3HPYIONIUX YaCTHUII Yepe3 BEIIECTBO. PaaranimoHHOXUMHUYECKHI
BBIXO/I.

2. OCHOBHBIE KOJIMYECTBECHHBIC mapaMeTphbIl paHHaHHOHHOﬁ
XUMHU, CAUHUILIBI H3MCpCHPII>i.
3. HOFJIOIJ_IGHHaSI M 3KCIIO3MIIMOHHAaA JO35I.

Kputepuu olleHKH U
[IKAJIa OIICHUBAHUS B
OaJuIax

[1pu BbIcTaBIEHNH OAJJIOB 32 OTBETHI HA 3a/1aHUS B OHIIeTe
YUUTBIBAIOTCS CIEYIOINE KPUTEPUU:

1. TIpaBUIBHOCTB U MOJIHOTA OTBETOB HA TEOPETUUECKUE BOIIPOCHI

2. YMeHue pelaTh pacueTHbIE 3a/1aun

3. Tlonumanwue u criocOOHOCTH OOBSICHUTH CYTh MTPOUCXOISAIINX
(yHIaMEHTaJIbHBIX MPOLIECCOB, PEIIEHUEM KOTOPBIX 3aHUMAeTCs
ITCHUTUIMHA XUMHUS B TETNIO9HEPTETHKE.

4.BnasieHue OCHOBHBIMU METO/IaMHU TEOPETHUECKOr0 U
PKCIIEPUMEHTAIBLHOTO UCCIIEI0OBAaHUS XUMUYECKUX ITPOLIECCOB ra30B,
KHJIKOCTEH, pacIlyIaBOB, TBEPbIX U CHITYYHX TEJ, HCIOIb3yEMBbIX KaK
TEIUIOHOCUTEH U paboyune Tesla B TEIUIO-TEXHOJIOTNYECKUX YCTAaHOBKAX
TOC.

5. Brnaznenue cnenuaibHbIMU TEPMUHAMH U UCIIOJIB30BAHUE UX
[IpU OTBETE.

6. YMeHne o0BSICHATH, AeJIaTh BEIBOIALI 1 0000IIEHN, 1aBaTh
apryMEHTHPOBAaHHBIE OTBETHI

7. JIorM4HOCTb U MOCIIEA0BATEIbHOCTh OTBETA

8. JlemoHcTpamus crnocoOHOCTH y4yacTBOBaTh B pa3padoTKe
0000I1IIEHHBIX BAPUAHTOB PELICHUS TPOOIEM
Ot 35 1o 40 6ayI0B OLIEHUBAETCSl OTBET, KOTOPBIHM MOKa3bIBAET
[IPOYHbIEC 3HAHUSI OCHOBHBIX MIPOLIECCOB U3ydaeMOl MpeIMETHON
00J1aCTH, OTINYAETCS ITTyOMHON M MOJTHOTOM PACKPBITUS TEMBI;
BJ1a/ICHUE TEPMUHOJIOTMYECKUM allapaToM; yMEHUE OObSICHSTh
CYIIHOCTb, SIBJICHUH, IPOLIECCOB, COOBITUI, JIeIaTh BBIBOJIbI U
0000111eHHS, 1aBaTh apT'yMEHTHPOBAHHbBIE OTBETHI, IPUBOIUTH
[IpUMEpPbI; CBOOOIHOE BIIaIEHUE MOHOJIOIMYECKON PeUblo, JOTMYHOCTh
1 TI0CJIEI0BATEIbHOCTh OTBETA.
Ot 30 10 34 GayIOB OLIEHUBAETCS OTBET, 0OHAPYKUBAIOIIUI TPOYHbIE
3HAHHS OCHOBHBIX ITPOLIECCOB U3y4aeMOl peIMeTHOM 00acTH,
OTJIMYAETCS TTIyOMHOMN M MOJTHOTOW PACKPBITUS TEMBI; BIa/IeHUE
TEPMHUHOJIOTMYECKUM allapaTtoM; YMEHUE OObSICHITh CYIIHOCTD,
SIBJICHHI, TIPOLIECCOB, COOBITHH, JieaTh BHIBOJBI M 0000IIECHNS, 1aBaTh
apryMEHTHPOBAaHHBIE OTBETHI, IPUBOIUTH TPUMEPHI; CBOOOTHOE
BJIa/IEHHE MOHOJIOTHYECKOH peyublo, JOTUYHOCTh U
MocieI0BaTeIbHOCTh 0TBeTa. OTHAKO JOMYCKAeTCs OHA - JBE
HETOYHOCTH B OTBETE.
Ot 25 10 29 GamioB OIEHUBAETCS OTBET, CBHICTEILCTBYIOIINMA, B
OCHOBHOM, O 3HAHUU MPOLIECCOB U3y4yaeMOl MpeIMEeTHON 00JIacTH,
OTJINYAIOIIUNCS HEOCTATOYHON TTTyOMHOM U MOJTHOTOM pacKphITUS

TCMbI;, SHAHNCM OCHOBHBLIX BOIIPOCOB TCOPUH, c1abo




C(bOpMI/IpOBaHHbIMI/I HaBbIKAMHU aHAJIN3a SIBHGHI/II‘;I, HpOLIeCCOB,
HE0CTaTOYHBIM YMEHHEM JIaBaTh apI'yMEHTHPOBAHHBIC OTBETHI U
[IPUBOANUTH IPUMEPHI; HEOCTATOYHO CBOOOTHBIM BIIAZICHUEM
MOHOJIOTHYECKOW PEUbIO, JIOTHYHOCTBIO M ITOCIIEIOBATEIbHOCTHIO
oTBeTa. JlomyckaeTcss HeCKOIbKO OMIMOOK B COJIEP>)KaHUU OTBETA.
MakcuMaJbHOE KOJHYECTBO 0AJIJIOB 32 dK3aMeH - 40
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