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1. IEJIM ¥ 3AJTAYM OCBOEHUS JUCIHUTIIAHBI (MOIY.JISA)

1.1. Heabo ocBoeHUs1 TUCUMILIMHBI «MeToAbl I1y0OKOH OYMCTKM BelleCTB sl
MHKPOIJIEKTPOHUKM» sIBIIsieTCS (POPMUPOBAHKE Y OaKaIaBpOB MPEACTABICHUH O COBPEMEHHBIX
MaTepuanax, IPUMEHIEMbIX B MUKPO- M HAHOAJICKTPOHUKE, OCHOBHBIX TPEOOBAHUSX IO YUCTOTE
MaTepuasoB B 33JaHHBIX YCIOBHSIX €ro SKCIUTyaTallid, OCHOBHBIX CIIOCOOOB OYMCTKHU YHMCTBIX
BEILLECTB U METOJMK MCCIIEOBAaHUS CBOMCTB HOBBIX MaTE€pPHAJIOB HA UX OCHOBE M F'OTOBHOCTH
00y4aeMoro K BBIIOJTHEHHUIO PA3TUYHbBIX BUIOB MPOPECCUOHANBHOMN JEITEIHbHOCTH.

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

- H3y4YUTh CBOMCTBA M 00JIACTH MPUMEHEHHSI YUCTBIX U 0COO0 YHCTHIX BEIIECTB, CIIOCOOBI
MOJTyYEHUS] YUCTHIX M 0CO00 YHCTHIX BEIIECTB, 00JacTell UX UCIOJIb30BAHUS M METOOB aHATN3a
Ha CoJIepKaHue IPUMECEH, METOJIbI UX TTyOOKON OYUCTKH,

- chopMHUPOBaTh YMEHHUsI 0OOCHOBAHHO BHIOpATh HEOOXOIUMYIO YHCTOTY MaTepralia Jijis
3aJJaHHBIX YCIIOBUH dKCIUTyaTanuu, GopMyIupoBaTh TpeOOBaHUS K CBOWCTBAM YUCTBIX BEIECTB
JUIsl KOHKPETHOTO IPUMEHEHUS

- chopMHUpOBaTh HABBIKM OOOCHOBAHHOTO BBIOOpa HEOOXOIMMOM YHMCTOTHI Marepuala
JUIsl SKOHOMHYECKU HAJIEKHOTO HCIOIb30BAHUS, BIAJICHUS METOJAMHM OYMCTKM W aHalu3a
TBEP/IbIX BEILIECTB;

- pa3BUTh CaMOCTOSITEIBHOCTh B TPHOOPETEHUH HAYYHBIX 3HAHUW U OIBITA
AKCIIEPUMEHTAIbHON PadOTHI.

2. MECTO JUCHHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBbBI

2.1. VYueOnas aucuuniauHa «MeToabl TUIyOOKOH OYHCTKH BelleCTB IS
MHKPOIJIEKTPOHUKW» BKIWO4YeHa B 0ok b1.B.JIB.1 nucnumuive mo BeIOOpY 00pa3oBaTenbHOU
nporpammbl  «T€XHOJIOTUST MaTepuaioB W HU3ACIUA DIEKTPOHUKH UM HAHOJJIEKTPOHUKH.
Jucuunnuza peanusyercs B cootBeTcTBuU ¢ TpeboBanusmu ®I'OC, OIT BO u VII, no nanHomy
HAaIPABJICHUIO TOJATOTOBKH.

JlucuunianHa OCHOBBIBAETCS HAa 3HAHUAX, IMOJIYYEHHBIX CTYJEHTAaMU TpPH H3yYECHUU
qucuurinH «OO0mmas xumus», «Opranuueckas XUMHUsS», «AHATUTHYECKas XUMUS U (UBHKO-
XUMUYECKHE METOIbI aHaln3ay, «Dusndeckas XuMus», «O0Ias XuMuIecKas TEXHOJIOTH.

3HaHUS, YMEHUS M HaBBIKW, MOJYYEHHBIE Yy4YalIUMCS MPU HU3YYEHUU JUCLUMIUIUHBI —
«DU3UKO-XUMUYECKHE OCHOBBI aHAllM3a BBICOKOYHMCTHIX MATEPUAIIOB» HEOOXOIUMBI st
OCBOEHHS TIOCTEAYIONINX KypcoB MpodeccruoHambHoro mukia «O0opynoBaHUE U TPOU3BOJCTBO
ANIEKTPOHHONU TEXHUKW», «TeXHOJIOTHs JIETYy4UX BBICOKOUMCTHIX BEIIECTB MJisi MPOM3BOJICTBA
M3AEIUN 3JIEKTPOHHON TEXHUKU» WM JIp., MPOXOKICHUM MPAKTHK, a TaKXKe MPU MOATOTOBKE,
BBITIOJITHCHUH M 3alIUTe KYPCOBBIX M BBITYCKHOW KBaTU(UKAIIMOHHOW paboOT, TPH pelieHUun
Hay4YHO-UCCIIEIOBATEIBCKUX 3a/1a4 B OyayIieit mpodeccuoHaabHOM IS TEIbHOCTH.

PaGouass mporpamma  guctumiauHbl  «DU3UKO-XMMHUYECKHE  OCHOBBI  aHAIM3a
BBICOKOUHMCTBIX MATE€pUaJIOB» Uil MHBAIMAOB W JIUI C OrPaHUYEHHBIMH BO3MOKHOCTSMHU
3I0pOBbS  pa3padaThIBACTCsl WHAMBHAYAIbHO C Yy4YE€TOM OCOOEHHOCTEH MCUXO0(PHU3NIEeCKOro
pa3BUTHS, MHAUBHIYATEHBIX BO3MOKHOCTEH U COCTOSTHUS 3JIOPOBBS TAKUX 00YJAIOIIUXCS.

3. KOMIIETEHIIMA OBYYAIOHIETI'OCsl, ®POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCHUAITJIMHBI (MO Y JIS)
[Tponiecc m3ydeHUs TUCUUILTAHBI (MOIyns) «MeTonbl TIIyOOKOW OYMCTKH BEIIECTB IS

MUKPO3JIEKTPOHUKW) HAMPABJICH Ha:



- ¢bopMHpOBaHHUE DJIEMEHTOB CleAyONUX KoMmreTeHnunid B cootBeTcTBUU ¢ OIT BO mo
HanpasieHuto noArotoBku 11.03.04 «3nexkTpoHUKa U HAHOAIIEKTPOHHUKAY:

a) npodeccuonanbubix (I1K): TTIK-5.

Taonuua 1 - Dopmuposanue Komnemenyuil OUCYUNIUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux Cemecmpul, hopmuposanusn Komnemenyuii OUCYUNIUHAMU
KoMnemenuuio
COGMECHHO

MarepuanoBeneHue as
3JIEKTPOHHOU v
MPOMBIIIICHHOCTH
(b1.B.O/1.5)

IIpoueccel u annapaTsl
MIPOU3BOJICTBA U3/CIIUIA v
3JEKTPOHHOU TEXHUKHU

B1.B.0J1.14)

TexHonorus neTy4ux
BBICOKOYHCTBIX
BEIIIECTB I v
MPOU3BOJICTBA M3ENNI
3JIEKTPOHHOHN TEXHUKH
(b1.B.0J1.16)

MeTons! riTyOoKOH
OUYHCTKH BEIIECTB IS v
MHUKPOIJIEKTPOHUKH
(b1.B.IB.1.1)

PDu3uko-xuMHYECKHE
OCHOBbI aHAJIU3Aa
BBICOKOYUCTbBIX ‘/
MartrepuajgaoB
(51.B.JIB.1.2)

HayuHo-
UCCIIeI0BaTeNbCKas v
pabota

(B2.I1.1)

IIpaktuka no
HNOIY4EHUIO
npodeccHoHaIBHBIX
YMEHHUH U OIbITa v
npogeCcCUOHANTBHOM
JIeSITETTHHOCTH
(b2.11.2)

TIpennuninomuas
MpaKkTHKa v
(b2.11.3)

BrimosiHeHue u 3amumra v
BKP (B3./1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemuix pe3yibmanog 00yueHus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C8OCHUS

Koa n
HaNMEeHOBaHHE
KOMIIETEHIINHT

Kox v nanmenoBanue
HHIUKATOPA
JOCTHKEHH S

KOMIIETEeHIINH

IInanupyemMble pe3yJbTaThl 00yUeHHs 0 JUCHHUILINHE

OueHo4YHbIE CPeICcTBA

Texyuero
KOHTPOJIfA

IIpome:kyTOoOUHOM
arrecTauuu

IIK-5. Criocoben
peliath TUIIOBbIC
3a7a44 B
TEXHOJIOTHYECKHUX
mporieccax
MPOU3BOJICTBA
MaTepHaoB U
KOMIIOHEHTOB
3JIEKTPOHHOU
TEXHUKU

CpeNCTB

Tun npodeccuoHaIbLHOI 1esITeJILHOCTU: MPOU3BOICTBEHHO-TEXHOJIOTHYECKHUI, TPOEKTHO-KOHCTPYKTOPCKHUIA
Tpynosast ¢pyukius: B/02.6 (TTC 40.058) Pa3zpaboTka e JHHHYHBIX TEXHOIOTHIECKHUX MPOIIECCOB U3TOTOBICHHUS PaIHO3IEKTPOHHBIX

HUIIK-5.2. Ymeem
UCNONIb306AMb MEXHUYECKUE
cpedcmea Oiisi usmeperust
OCHOBHbIX NAPAMEmpOo8
MExXHON02UHECKO20
npoyecca, C60UCME CbIPbsA U
npooyKyuu

3HATD:

— OCHOBHBIE METOJPbI,
HCIOJIb3yeMbIe npu
MOJTyYEHUH

BBICOKOYHCTBIX BEIIECTB
U (UUKO-XUMHUYECKUE

SBJICHUS, JIeKAIle B
OCHOBE MPOLIECCOB
riry0OKO# OUYUCTKH
BEIIIECTB,;

- TIPUHLUITHATIBHBIE
BO3MOYKHOCTH
W3BECTHBIX METOJIOB
OYHCTKH
HEOPraHM4eCcKUuX
BELICCTB

YMETb:

— OCHOBBIBASICh Ha
TIOJIy4CHHBIX 3HAHMSX O
MPUHIUNHATEHBIX
BO3MOXHOCTSIX
CYILECTBYIOIHX METOJIOB
OYHCTKH NPABUILHO
BBIOUPATD U
00O0CHOBEIBATh
TEXHOJIOTHYECKUE CXEMBI
OYHCTKH KOHKPETHBIX
BEIIECTB

BJIAJETH:

— TEOPETHIECKUMU
OCHOBaMH IPOIIECCOB,
HCIIOIB3YEMBIX TIPH
HOTyYESHUN
BBICOKOYHCTBIX BEI[ECTB,
BKJTIOYAsT TPOIIECCHI
KPHUCTAIIN3AINH U3
PacTBOpPOB ¥ PaCIIIABOB,
OCaKACHUS U
COOCAXKIEHNS,
JTUCTHUIALMN 1
pexTuduKanuy,
XUMHYECKHX
TPAHCIIOPTHBIX peakLui,
COpOLUH U SKCTPAKIHIH,
JNEKTPOXHUMHUUIECKUE
MPOLECCHI U JIp.

- 3ajgaHug K
KOHTPOJIHHBIM
paboTtam 1o
pasnenam

Bonpocs! ans
YCTHOTO
JK3aMeHa




Koan
HAaHMEHOBaHHUeE
KOMIIETeHIINH

Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

HHAUKATOPA .
0CTHIKEHHST Ili1anupyemMble pe3y/ibTaThl 00y4eHHUs M0 JUCHUILIHHE Texyuiero IIpome:kyTOoOUHOM
KHOMI[eTeHIII/II/I KOHTPOJIA aTTecTaluu
3HATD:
— OCHOBBI YIIPaBICHUS
TEXHOJIOTMYECKUMU YMEThD: BIAJETb:
MPOLIECCAMU MOJIYYEHHS | — OCYILECTBIIATH 3  OCHOBHLIMH
BBICOKOYHNCTBIX TEXHOJIOTHYECCKHUHN
UIIK-5.3. Braoeem BOIICCTB, TPEGOBAHHA K | IIOIIECC B COOTBETCTRHH KPUTEPHSIMH, - Sanams x
HABbIKaAMU ocyujecmeiisimb MaTepuaam, C pernaMeHToM U J;:IXG(?)U-H/IMI/I B OCHOBEC COTDOLHEI
mexHOﬂOZu'-leCKMiZ npOL!eCC 6 HCIOJIb3YEMBIX IIPpU HCIIO0JIB30BAaTh pa p
coomeemcmeui ¢ H3TOTOBJICHUH TeXHIUECKHE CPeacTBa | | ov O OTHHCCKHX paboram 1o
peznamenmom anmaparypsl B JUIS HI3MEPEHHS OCHOBHBIX EOPEIL(‘;Z‘T’EEIEOHY%HHH pasaenam
IIPOMSBOACTRE [1apaMETpOs BBICOKOYHMCTBIX
BBICOKOYHUCTBIX TEXHOJIOTHYECKOTO
BCIICCTB, 0COOEHHOCTH mponecca BEIICCTB
anmapaTypHOTro

o(hopMIICHH S TPOLIECCOB




4. CTPYKTYPA U COAEP) KAHUE JUCIIUIIJIMHBbI

4.1 Pacnpenesienue TPyA0EéMKOCTH IMCIUIJIMHBI 110 BUIaM padoT o ceMecTpam

OO6mast TpyAoEMKOCTh IUCIUIUIMHBI COCTABJISCT 3 3a4eTHBIX eauHulbl, 108 yacos,
pacrpeieieHue 4acoB 10 BUAaM padoT ceMecTpaM MpPEeACTaBICHO B TadIuIe 3.

Tabauya 3 - Pacnpedenenue mpyooémkocmu OUCUUNIUHBL O 6UOAM PADOmM NO cemecmpam

TpyroémkocTs B yac

Bua y4eOHoii padboThI Bcero B T.4Y. [10 ceMecTpam
4aC0B 7 ceM

DOpMAT H3yUeHHS THCIHILIHHbI C HCIOJIb30BAaHUEM SJIEMEHTOB
AJIEKTPOHHOTI0 00yUEHUs

OO01mas Tpy10éMKOCTDb IUCIUIUIMHEI IO y4eOHOMY 108 108

IJIaHy

1. KonrakTHas pabora: 38 38

1.1. AyauTopHasi paboTa, B TOM YHcJje: 34 34

3aHsTHs JeKInoHHoro tuna (JI) 17 17

3aHaTUa cemuHapckoro tuna (I13-cemunapsi,

MPAKTUYCCKHUE 3aHSITHS U JIP)

naboparopuslie pabotsl (JIP) 17 17

1.2. BHeayauTOpHasi, B TOM 4HcCJIe 4 4

KypcoBas padota (mpoekt) (KP/KIT)

(KOHCYNBTAINS, 3aIIUTA)

TEKYIIN KOHTPOJIb, KOHCYJIbTAIIUU 11O 4 4

JTUCIUIUINHE

KOHTaKTHas paboTa Ha MPOMEKYTOYHOM KOHTPOJIE

(KPA)

2. CamocrositesqibHasi pa6ora (CPC) 70 70

pedepar/scce (MOATroTOBKA)

pacuérHo-rpaduueckas padota (PI'P) (moaroroska)

KOHTpOJIbHAs paboTa

kypcoBas padora/mpoext (KP/KII) (moaroroska)

CaMOCTOATEIbHOC N3YYCHUE PA3CIIOB, CAMOIIOATOTOBKA

(mpopaboTKa 1 MOBTOPEHNE JIEKITMOHHOTO MaTepraia u

Marepuaia y4eOHHKOB M y4€OHBIX MTOCOOHIA, IOIrOTOBKA K 70 70

Ha60paTOpHBIM 1 MPaKTUIYCCKUM 3aHATHAM, KOJUIOKBUYM U

T.J1.)

ITonroroBka K 9k3aMeHy (KOHTPOJIb)




4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taonuya 4 -Codepircanue Oucyuniunsl, CMpyKmypupo6aHHoe no memam

Buabl yueoHoi padoTsl
ILlnanupyemsle
KonrakTHas
(KOHTPOJIHpPYEMBbIE) 6 ® HaunmenoBanmue Peanuzanus HaumenoBanue
abdora 2|
pe3yJabTaThl . = E o HCII0JIb3YeMBbIX B paMKax pa3padoTaHHOIO
OCBOEHHSI: " o |3 ol S| 58E AKTHBHBIX H IIpakTnyeckoi DIeKTPOHHOTO
alMeHOBaHHE pa3/1ejoB, TEM ] ] S| = o
Kxox YK; OIIK; IIK pasi ? B ZF § AR E’ %) Bup CPC HHTEPAKTHBHBIX TOATOTOBKH Kypca
- | & -
H HHIHKATOPBI = = £ 2|5 S E‘; o0pa3oBaTeIbHBIX | (TPY10eMKOCTh B | (TPYAOEMKOCThH B
H |as|lE k|82 .12 1 14
JOCTUKEHUS £ 18 2 E| 2 ] TEXHOJIOT Wit yacax) yacax)
. s
KOMITeTeHITH i = ,g 2 é“ 3| O =
7 CEMECTP
Paznea 1 O0mas xapakrepucTuka GU3NKO-XUMHYECKHX METOI0B U (pu3nyeckuX (MHCTPYMEHTAIbHbIX) METOI0B AHAJIHM3a
JIeKIHA-00bICHEHHUE C
Tema 1.1 Beenenue. OCHOBHBIE TTIOHSTHS, Tt
IIOArOTOBKA K JICKIIUAM YaCTHYHBIM
TOJIXO/TbI ¥ TPEOOBaHUS K BELIECTBAM 1
N [1.1-1.3] MpuBIeYeHHEM (HOPMEI
IIK-5: BBICOKOH THCTOTRI JUCKYCCUH, Oecebl
HIIK-5.2 Tema 1.2 OU3MKO-XUMHYECKHE OCHOBBI JIEKIMA-06BACHEHHE C
WIIK-5.3 OYMCTKH BEIECTB. DHTPOIIHS CMEIICHHS. 1 TIOATOTOBKA K JIEKIWAM YACTHYHBIM
Knaccudukarus BemecTs BBICOKOM [1.1-1.3] IpUBJIeYEHHEM (HOPMBI
YUCTOTHI 1 METOJIOB OYHUCTKH IHCKyCCHH, Gecebl
CamocrosTeabHast padoTa 1o [1.3]
ocBoenuio 1 pa3nena '
Hroro no 1 pazneny 2
[IK-5: Pazgen 2 OnTuyeckue MeToIbl AHATU3A
HUIIK-5.2 JIeKIHsA-00bICHEHHUE C
UIIK-5.3 Tema 2.1 ®otomeTpus (MOJIEKYIAPHO- 05 OJTOTOBKA K JIEKI[HIM YaCTUYHBIM
a0CcopOIMOHHBIN aHAIIU3) ' [1.1-1.3] HpUBJICYCHHEM (HOPMEI
ICKyccuu, Oecenbl




Bunel yueonoi padorsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® HaumenoBanue Peanuzanus HaumeHnoBanue
abora g
pe3yJbTaThl . = g HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
= 9 .
O0CBOCHHSA: H @ E u|l 2ol 3 &8 AKTHBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
anMeHOBaHHe Pa3iesioB, TeM s S| L S| B > -
koa YK; OIIK; ITK pai > ) a A 5o Bun CPC MHTEPAKTHBHBIX MOATOTOBKH Kypca
-~ =) - -
M MHAUKATOPBI = = E 2 S| 5 = 6‘3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= 2ol EBEE|l S0 12
JOCTHKEHUsI £ 18s = = § = TEXHOJIOTHil Jacax) yacax)
. s
KOMIIeTeHIU i = l% =7 é‘ SO =
. . JIeKIUA-00bCHEHHUE C
Tema 2.2 DMUCCHOHHBIH CIIEKTPaIbHbIH 1 1 HOATOTOBKA K JICKIUSIM YaCTHYHBIM
aHAIN3 [1.1-1.3] NpUBJIEYEHHEM (POPMBI
JIUCKYCCHH, OeceIbl
. JICKIHA-00BACHEHHUE C
Tema 2.3 .HIOMI/IHeCHeHTHLH/I 1 1 MOJrOTOBKA K JIEKIIHSIM YaCTUUHBIM
aHanmu3 (pmyopumeTpus) [11-1.3] HpUBJICYCHHEM (HOPMEI
JICKyccuu, Oecenbl
JIEKIUA-00BACHEHHE C
Tema 2.4 AToMHO-20COpOITMOHHBIN 05 ) MOJICOTOBKA K JIEKIIUSAM YaCTUYHBIM
aHAIN3 ' [1.1-1.3] NpUBJIEYEHHEM (POPMBI
IICKycchH, Oecenbl
o0yJeHne Ha OCHOBE
OKCHIEPUMEHTA,
Jlaboparopuas paGora 2.1 HCCIIEIOBATENBCKUH
IOJAroTOBKA K
Onpenenenre KOHUEHTPALUU MEIU B MeTOfI,
3 4 n1abopaTopHOMY . o
aCTBOPE METOJIOM aTOMHO- TEXHOJIOTHS
p p {[ 3ausTuio [6.3.1.1]
a0COpOIMOHHON CIIEKTPOCKONIUH BBINOJIHECHHA
71ab0paTOPHBIX 3aTaHHH
B MaJIbIX IpyMIax
CamocTosiTeJibHasi padoTa nmo
OCBOEHMIO 2 pa3jesa: 2 [1.3]
DOTOMETPUYECKOE TUTPOBAHUE
Hroro no 2 paspeny 3 3 12
MK-5:
WIK-5.2 Paznea 3 DuekTpoxumMmuyeckue MeTOAbI AHAJIN3A
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

HIIK-5.3

Bunel yueonoi padorsl

KonrakrHas
6 - HauMmenoBanme Peanmzanus HaumenoBanme
adora o
P g 2 HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
L 9 o
2 SO RERoRS AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
9 2 9| = v = =
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
= 27| 8" E50 MHTEPAKTHBHBIX MOArOTOBKH Kypca
£ | S S FE| =
= g 2| = = g & 6 00pa3oBaTeIbHBIX (TpyAoeMKOCTh B | (TPya0eMKOCTh B
= e el B ;‘ = = .12 13 14
2108 SE 29 TEXHOJIOTHil Jacax) yacax)
= R o &S| O &
= =
JIEKIHSI-00BSICHEHUE C
Tema 3.1 TeopeTudeckre OCHOBBI 1
. MOJTrOTOBKA K JIEKIUAM YaCTUYHBIM
3IEKTPOXUMHUIECKUX SIBICHUN HA FPaHULIE 1 1
[1.1-1.3] TIpUBIIeYeHUEM (POPMEI
SJICKTPOA-PACTBOD JIMCKYCCHH, Gece bl
JIEKIUSA-00BSICHEHHUE C
Tema 3.2 [ToTenuuomeTpus u 1 ’ MOJATOTOBKA K JIEKIUAM JaCTHIHBIM
MOTCHIHOMETPUIECKOE TUTPOBAHHE [1.1-13] TPUBJIEIEHHEM (POPMBI
JTUCKYCCHH, Oecebl
JIEKIHS-00BSICHEHUE C
Tema 3.3 Kongykrometpus, 1
MOATOTOBKA K JICKLUAM YACTUYHBIM
KOHJIYKTOMETPUYECKOE U 1 2
[1.1-1.3] MpuBIeYeHHEM (HOPMBI
BBICOKOYACTOTHOE TUTPOBAHUE
JIMCKYCCHH, Bece bl
00yueHHE Ha OCHOBE
9KCIIEPUMEHTA,
JlaGoparopuas padora 3.1 MOJrOTOBKA K UCCIIEI0BATENLCKHIM
KynonomeTrpuyeckoe TUTpOBaHUE KaK 3 4 11a60paTOPHOMY METO/I,
METOJ aHaJIu3a ¢ MUHUMAaIbHOU 3aHaTHIO [6.3.1.2, TEXHOJIOT U
TOrPENIHOCTHIO 6.3.1.3] BBITTOJTHEHHS
1abopaTOPHBIX 3aJaHui
B MaJIbIX rpynnax
JIEKIUSA-00BSICHEHUE C
Tema 3.4 Kynonomerpus npu 1 1 MOJTOTOBKA K JIEKIIUSAM YaCTUYHBIM
MMOCTOSIHHOM HaNpsHKEHUU WA TOKE [1.1-1.3] HpHBJIeYeHHEM (OPMBI
JIMCKYCCHH, Bece bl
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Bunel yueonoi padorsl

Ilnanupyemble K
OHTAKTHasl
(KOHTpoOJIMpYyeMbIe) T z 2 HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E, HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOEHHSI: o |2 o|lE8e|l58F AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOI 0
xon YK: OTIK; TIK HanmeHoBaHue pa3aesioB, TeM 3 2 g § gi E E G. Bug CPC MHTEPAKTHBHBIX TR xypea
H HHIHKATOPBI E: g é z E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § c% o § l§ = Te)mo.nomﬁl2 Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
CamocrosiTejibHasi padora no
OCBOEHHIO 3 pa3jeJia:
ONeKTpOoaHAIUTHYECKUE METOIBI KaK
3¢ GEKTUBHBIN METO/] ONPEACICHUS 2 [1.3]
MHUKpOIpuMeceil B IPOU3BOICTBE
BBICOKOUYHCTBIX MaTepHajoB
AIEKTPOHHON TEXHHUKH
Hroro no 3 pasneny 4 3 12
Pazneu 4 /lpyrue MeToAbI aHATIH3A
Tema 4.1 Xpomarorpahuueckuii aHamms, NIeKIUA-00BACHEHHE C
Macc-CIIeKTPaJIbHBII aHAIH3, 3 4 TOAIrOTOBKA K JICKIIHAM HACTHAHBIM
N [1.1-1.3] npUBJIeYeHHEM (HOPMEI
PaIHOMETPUICCKHI aHAIN3 CKyCoHH, Gecens!
o0y4eHue Ha OCHOBE
[1K-5: JKCIIEPUMEHTA,
WIIK-5.2 IIOATrOTOBKA K I/ICCIIGI[OBaTeJ'II)CKI/Iﬁ
WIIK-5.3 JlaGopaTopHasi pa6ora 4.1 5 4 TabopaTopHOMY MeTOf,
Mertopa ra3oBoit xpomarorpaduu 3aHATHIO TEXHOJIOTHS
[6.3.1.4] (ct.1-187) BBITIOJTHECHHSI
nmabopaTopHBIX 3aTaHHH
B MaJIbIX rpynnax
CamocrosiTeabHasi padoTa no 4 [1.3]
OCBOEHHIO 4 pa3zesa
HToro no 4 pazneny 3 6 14
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Bunel yueonoi padorsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) T ® HaumenoBanue Peanuzanus HaumeHnoBanue
]
pe3yJbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOrO
OCBOCHHS: H ) 20| & D) s &g I AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOI 0
anMEHOBaHMe Pa3/ieJioB, TeM < | £ E > o
kox YK; OIIK; IIK pasi i - é =1 87|85 ) = HMHTEPAKTHBHBIX IOArOTOBKH Kypca
M HHIHKATOPBI = = E E E § = ?3 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
= =) = 12
JOCTHUKEHUSI £ 18 2 E| 3 < = TeXHOJIOT Hii yacax) yacax)
% <
KOMIIeTeHIU i = l% =7 é‘ SO =
Pasgen S Meroasl pa3geneHuss 1 KOHIEHTPHUPOBAHUSA
JIEKIUSI-00BSICHEHNE C
Tema 5.1 Dxcrpakuys, .
o IOATrOTOBKA K JICKIIUAM HYaCTUYHBIM
DIEKTPOXUMUYECKUE METOIbI, HOHHBIN 3 2
[1.1-1.3] MPUBJICYCHUEM (HOPMEI
00MEH, METOIbI OTTOHKHU JHCKyCCHH, Gecens!
o0y4eHue Ha OCHOBE
OKCHIEPUMEHTA,
TIK-5: moAroTOBKa K HCCHCHOB&TGHBCKI/Iﬁ
WTIK-5.2 JlabopaTopHasi pa6ora 5.1
' nmabopaTopHOMY METOZ,
WUIIK-5.3 OKCTPaKIMOHHBIE METO/IbI OUMCTKH 5 8 SAHATHIO TexHOOMIS
PacTBOpOB COICH MCTAIIOB [6.3.1.4] (ct.1-187) BBITIOJTHEHUSI
11abopaTOPHBIX 3aTaHHH
B MaJIBIX IPYyIIIax
CamocrosiTeJibHasi padora no
OCBOEHMIO 5 pa3gena: 4 [1.3]
DOTOMETPUYECKOE TUTPOBAHUE
Hroro no 5 pasneny 3 5 14
Pa3nen 6 AHanuTHYeCKHi KOHTPOJIb NPOU3BOACTBA
TIK-5: Tema 6.1 AnanuTudeckas ciryxoa
MIIK-5.2 5 JICKHI/ISI'O6’LSICHCHI/IC C
MPEeIIPHATHH, €€ IIeJTN U 3a/1a9H.
WIIK-5.3 MOATOTOBKA K JIEKIHSIM YaCTHYHBIM
Oco0eHHOCTH aHATUTHYECKOTO KOHTPOJIS 2 4
N [1.1-1.3] MpUBIIcYeHHEM (HOPMBI
MPOM3BOJICTBA MATEPUAIIOB SIEKTPOHHON JHCKyceuu, Gecens!
)
TEXHUKH
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Bunel yueonoi padorsl

IInanupyemsie Konraxrnas
(KOHTpoOJIMpYyeMbIe) e ® HaumenoBanue Peanuzanus HaumeHnoBanue
s
pe3yabTaThl = E o HCI0JIb3YeMbIX B paMKax pa3padoTaHHOro
OCBOEHMS: = 2ol 528 AKTHBHBIX U IIpakTuyeckoit DJIEKTPOHHOI 0
HaumenoBanue pa3aesioB, TeM s 2 2 § = | & ;E = Buxg CPC
ko1 YK; OIIK; IIK > = é AEEAR-R> G“ HMHTEPAKTUBHBIX IOAT0TOBKH Kypca
3 =
M HHIHKATOPBI E = E E = § E?J 06p33OBaTeJILIi[;>lX (TpyA0eMKOCTh B | (TPYA0EMKOCTH B
=3 o
JOCTHUKEHUSI 218 § 2Z|Ee = TeXHOJIOT Hii yacax) yacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
CamocrosiTejibHasi padora no 10 [1.3]
0CBOCHHUIO 6 pazgena '
Hroro no 6 pazaeny 2 14
HUTOI'O no aucouminge 17 17 70
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTHA U TPOMEKYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJbHbIE 32JaHUS WJIM HMHbIE MaTepHAJIbl, HEOOXOAUMBbIE JIf
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bornpocsl, nHAMBUAYaIbHBIE 3a/1aHUs, 33Ja4l U TECTHI NIPEACTABICHBI B METOAUYECKUX
yKa3aHMUIX K JJa00OpaTOPHBIM 3aHSATHAIM, IPEICTABICHHBIX B I1. 6.3.

5.2. Onucanue noka3sartesjiei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJ
OllCHUBaHUA

[Ipy npoMexyTOUHOM KOHTpoJie (3a4eT) yCIIEeBAEMOCTb CTYAEHTOB OLIEHHMBAETCS IIO
CHCTEME: «3a4TE€HO», «HE3aUTECHO».
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Tabauya 6 —Kpumepuu oyenusanus pezyiomama o0yueHus no OUCYUNIUHE U WKAIA OYEeHUBAHUS

Kon n
HAaUMEHOBaHHeE
KOMIIETEHIIHH

KO}I 1 HAUMCHOBAHHC
HHIUKATOpa JOCTHKCHUHA
KOMIICTCHIINH

Kpurtepnu oneHnBanus pe3ybTaToOB 00y4eHHS

OreHka
«HEeYO0BJIETBOPHTEIbLHO»
/ «HE 3a4TCHO»
0-59%

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

Ornenka
«YIOBJIETBOPUTEILHO /
«3aUTECHO»
60-74%

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

Ornenka
«xopomo» /
«3a4TEHO)
75-89%

OT max PEUTUHIOBOM
OLICHKH KOHTPOJISI

OrneHka
«OTJIHYHO» /
«3aUTEHOY
90-100%

OT max peUTUHIOBOH
OIIEHKH KOHTPOJIS

IIK-5. Criocoben
peliath TUIIOBbIE
3aa4d B
TEXHOJIOTHYECKHUX
mporieccax
MIPOU3BOJICTBA
MaTepHaIoB U
KOMIIOHEHTOB
3JIEKTPOHHOU
TEXHUKU

UIIK-5.2. Ymeem
UCNOIb308aMb MeEXHUYECKUE
cpeocmea 0isl usmMepeHus
OCHOBHbIX NApamempos
MexHONI02UYecK020 npoyecca,
CBOUCME CLIPbSL U NPOOYKYUU

He 3HaeT ocHOBHBIE METOJIBL,
HCTIONb3yEeMBbIe IPH MOTyIEHHH
BBICOKOYHCTHIX BEIECTB U
(DU3UKO-XMMHUIECKHE SIBIICHUS,
JIeXaIue B OCHOBE ITPOLIECCOB
IITyOOKO# OYMCTKH BEIIECTB;
[PUHIUINATIbHbIE
BO3MOXXHOCTHU U3BECTHBIX
METO/I0B OUUCTKU
HeopraHu4eckux BemecTts. He
yMeeT, OCHOBBIBAsICh Ha
MOTyYEeHHBIX 3HAHUX O
HMPUHIHITHATEHBIX
BO3MOXHOCTSIX CYIIECTBYIOIUX
METO/I0B OUUCTKH IPaBHIBHO
BBIOMPATh U 000CHOBHIBATH
TEXHOJIOTHYECKHE CXEMBI
OUUCTKU KOHKPETHBIX BEILIECTB.
He Bnageer Teopernyeckumu
OCHOBaMH ITPOIIECCOB,
HCTIONB3YEMBIX TIPH TTOTyIeHHN
BBICOKOUHCTHIX BEII[ECTB,
BKJIIOYAst IPOLIECCHI
KpHUCTaJUIU3aLM1 U3 PaCTBOPOB
U PaCIJIaBOB, OCAXKJCHUS U
COOCXJICHUS, TUCTUIUIALAN U
peKTH(HKAINH, XUMAYECKIX
TPaHCHOPTHBIX PeakIunii,
copOIMH U SKCTPAKINY,
3NEKTPOXMMHUUECKUE MPOLECCH
U JIp.

YacTUYHO 3HACT OCHOBHBIE
METO/IbI, UCIIOJIb3yEMbIE TIPH
MOJTYYCHUH BBICOKOYHUCTBIX
BEILEeCTB U (PU3HKO-XUMHUUESCKUE
SIBJICHUS, JIEKAIIME B OCHOBE
MPOIIECCOB TITYOOKON OYHCTKH
BEIIICCTB; MPUHIMITHATHHBIC
BO3MOYKHOCTH U3BECTHBIX
METOJIOB OYHCTKU
HEOPraHMIECKHUX BEIECTB.
YmMeer BHIOUpATH U
000CHOBEIBATH C OLIHOKAMU
TEXHOJIOTMYECKUE CXEMBI
OYHCTKH KOHKPETHBIX BEIIECTB,
OCHOBBIBASICH Ha MOJYYCHHBIX
3HAHHAX O MPHUHIUITHATBHBIX
BO3MOKHOCTSX CYIIECTBYFOIIUX
METOJIOB OYMCTKH. YacTHYHO
BJIa/IeeT TEOPETHIECKUMHU
OCHOBaMH ITPOLIECCOB,
HCIIOJIb3YEeMbIX MPH TOTYICHUN
BBICOKOYMCTBIX BEILECTB,
BKJTFOYAsT ITPOLIECCHI
KPHUCTAJUTH3AIMU M3 PACTBOPOB
M pacIiIaBOB, OCAXKICHUS U
COOCAXIIECHUS, TUCTUILISALIAN U
PEKTU(DHUKAIINH, XUMAYECKHAX
TPAHCHOPTHBIX PEaKIunii,
COpOIUY U SKCTPAKIIHH,
AIIEKTPOXHUMHUUYECKUE MTPOLECCHI
U Jp.

XopoI11o 3HaeT OCHOBHbBIE
METOBI, UCTIONB3yeMbIE MTPH
TIOTyYeHUH BEICOKOYHCTHIX
BEIICCTB U (PH3UKO-XHUMUIECKUE
SIBJICHUS, JISKAIIME B OCHOBE
MPOIIECCOB TITYOOKON OYHCTKH
BEIICCTB; MPUHIMITHATLHBIC
BO3MOYKHOCTH U3BECTHBIX
METOJIOB OYHCTKHU
HEOPraHWYECKUX BEIECTB.
VYMeeT, 0CHOBBIBAsCH Ha
MOJTy9YEeHHBIX 3HAHUAX O
MIPUHIAITHATHHBIX
BO3MOYKHOCTSX CYIIECTBYFOIIUX
METOJIOB OUUCTKH TPABHIBHO
BBIOMpPATh 1 000CHOBBIBATH
TEXHOJIOTMUECKUE CXEMBI
OYHCTKU KOHKPETHBIX BEIIECTB.
Xoporo Biaaeer
TEOPETUIECKUMH OCHOBAMH
MIPOIIECCOB, HCIOIb3YEMBIX TIPH
TIOTyYeHUH BEICOKOYHCTHIX
BEIIECTB, BKJIFOYAs TIPOIIECCHI
KPHUCTAJUTH3AIMY M3 PACTBOPOB
M pacIilaBoOB, OCAKICHUS U
COOCXICHUS, TUCTUILISAILUN U
peKTH(UKAIN, XUMAYECKUX
TPAHCIIOPTHBIX PEAKIIHA,
COpOLUH U SKCTPAKIIHIH,
ANEKTPOXUMUIECKUE MTPOIECCHI
U 1p.

3HaeT B COBEPIICHCTBE
OCHOBHBIE METOJIBI,
HCTIOJIb3YEeMBbIE MIPH MOTYYCHUH
BBICOKOYHCTBIX BELECTB U
(UBUKO-XUMUYECKHE SIBICHHS,
JIeXKAIINe B OCHOBE MPOIIECCOB
IITyOOKO# OYMCTKHU BEIICCTB;
MPHUHIUITHATHBIC
BO3MOKHOCTH U3BECTHBIX
METOIOB OYHCTKHU
HEOPraHMYECKHUX BEIECTB.
VYBepeHHO yMeeT, OCHOBBIBASICH
Ha MOJYYCHHBIX 3HAHUAX O
MPUHIUNHATBHBIX
BO3MOYKHOCTSIX CYIIECTBYFOIIHX
METOJIOB OUHCTKH TIPABIIHLHO
BBIOMpATh U 00OCHOBHIBATH
TEXHOJIOTMUECKHE CXEMBI
OYHUCTKU KOHKPETHBIX BEIICCTB.
VBepeHHO BiafieeT METOAaMu
KBAaHTOBO-TEOPETUUECKUMU
OCHOBAaMH MPOILECCOB,
HCTIONB3YEeMBIX TIPH IOy IeHUN
BBLICOKOUYHCTBIX BELLECTB,
BKJTFOYAst TPOIIECCHI
KPHCTAJUTU3AIMU U3 PACTBOPOB
U PacIuIaBOB, OCAXKICHUS U
COOCAXKIEHHS, TUCTUIUIALUN 1
PEeKTUHKAIINH, XHMHAYECKUAX
TPaHCIIOPTHBIX PEeaKIui,
COpOLMY U SKCTPAKIINH,
JIEKTPOXUMUIECKUE MPOIIECCHI
U JIp.
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Koa n
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

Onenka
«HEyI0BJIETBOPUTEIbHOY
/ «HeE 3a4TEHO»
0-59%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Onenka
«YIOBJETBOPUTENLHOY /
«3aYTEHO»
60-74%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

OreHka
«xopomo» /
«3aUTCHO»
75-89%
0T max peiTUHroBOi
OLICHKU KOHTPOJIS

Ornenka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOMN
OIICHKH KOHTPOJIS

UIIK-5.3. Braoeem nasvikamu
ocywecmensams
mexHoI02UYecKUll npoyecc 8
coomeemcmesuil ¢
pecnameHmom

He 3HaeT oCHOBBI yIpaBiIeHHs
TEXHOJIOTHYECKAMHU MPOIIECCAMU
MOJYYEHHSI BBICOKOYHCTHIX
BEIIICCTB, TPEOOBAHUS K
MaTepHaiaM, UCTIOJIb3YEMBIX MIPH
M3TOTOBJICHHH alMapaTypbl B
MPOU3BOJICTBE BBICOKOYUCTHIX
BEILIECTB, 0COOCHHOCTH
anmapaTypHoro o(opmiieHus
npoueccos. He ymeer
OCYIIECTBISITh TEXHOJIOTHUECKUIT
IIPOLIECC B COOTBETCTBUH C
perJiaMeHTOM M HCII0JIb30BaTh
TEXHUYECKHE CPEACTBA TS
HU3MEpEHHs] OCHOBHBIX
apaMeTpoB TEXHOIOTUIECKOTO
npouecca. He Bnaneer
OCHOBHBIMHU KPHTEPHSIMH,
JISKAIUMA B OCHOBE BbIOOpa
TEXHOJIOTHYECKHX TPOIIECCOB
MOJYYEHHST KOHKPETHBIX
BBICOKOYHCTBIX BEIIECTB.

Hwmeer npencrasienue 06
OCHOBAaXx YIpaBJICHUS
TEXHOJOTHICCKUMH
HpoLeccaMy HOTyYeHHs
BBICOKOYHCTHIX BEIIECTB,
TpeOOBaHMAX K MaTepUaliaMm,
HCIIOJIb3YEeMBIX TIPH
H3rOTOBJICHHH AMIAapaTyphl B
MIPOU3BO/ICTBE BBICOKOYHCTHIX
BEILECTB, 0COOEHHOCTIX
anmapaTypHoro oopMieHus
MPOLIECCOB. YMeeT
OCYIIECTBIIATH C ONIMOKAMHU
TEXHOJOTMYECKHUil MPOIIecC B
COOTBETCTBHH C PETTIAMEHTOM U
HCIIOJIb30BATh TEXHUYECKHE
CpencTBa Iisl U3MEPEHHs
OCHOBHBIX TAPAMETPOB
TEXHOJIOTUIECKOTO MPOIIeCcca.
YacTuyHO BIaieeT OCHOBHBIMH
KPUTEPHUAMH, JISKAIUMH B
OCHOBE BBIOOpA
TEXHOJIOTHYECKHX IPOIECCOB
MOJTYYEeHUsI KOHKPETHBIX
BBICOKOYHCTBIX BEIIECTB.

XopoI11o 3HaeT OCHOBBI
YIIPaBJICHHS TEXHOJIOTHIECKHMHI
MpOLECCaMU HOTyICHHS
BBICOKOUHCTHIX BEIL[ECTB,
TpeOOBaHMSA K MaTepraam,
HCTIONB3YEMBIX TIPH
H3rOTOBJICHHH alIapaTyphl B
TIPOHU3BOJICTBE BEICOKOYHCTBIX
BEILECTB, OCOOCHHOCTH
anmapaTypHoro oopmMieHus
npoueccoB. JlocTaTOYHO XOPOIIO
yMeeT OCYILECTBIIST
TEXHOJIOTUYECKHH MTpoLIeCcC B
COOTBETCTBHH C PErTTAMEHTOM U
HCTIOJIb30BaTh TEXHUYECKHE
CpencTBa ISl U3MEpEHHs
OCHOBHBIX IAPaMETPOB
TEXHOJIOTMYECKOTO HpoIiecca.
Xopo11o BiaZeeT OCHOBHBIMU
KPHUTEPHAMH, JISKAIINMH B
OCHOBE BBIOOpa
TEXHOJIOTHIECKHX IPOIECCOB
MOJTY4EeHUsI KOHKPETHBIX
BBICOKOYHMCTBIX BCIICCTB.

OTINYHO 3HAET OCHOBBI
YIPaBICHHUS TEXHOJIOTUYCCKIMU
MPOIECCAMU TTOTYYCHHUS
BBICOKOYHCTHIX BEIECTB,
TpeOOBaHUS K MaTepualiam,
HCTIONBb3YEeMBIX TIPH
H3rOTOBJICHHH alapaTyphl B
MPOU3BO/ICTBE BBICOKOYHUCTHIX
BEILECTB, 0COOEHHOCTH
amnmapaTypHoro oQpopMICHHS
MPOIIECCOB. YBEPEHHO yMEET
OCYIIECTBIIATh TEXHOJOTHYCCKUI
MPOIIECC B COOTBETCTBUH C
perJiaMeHTOM U HCIIOJIb30BaTh
TEeXHUYECKHE CPECTBA IS
HU3MEPEHHsI OCHOBHBIX
MapaMeTpoB TEXHOIOTHIECKOTO
mponecca. OTIMYHO BIaICET
OCHOBHBIMHU KPUTEPHSIMH,
JISKANUMU B OCHOBE BBIOOpa
TEXHOJOTHYECKUX TPOLIECCOB
MOJY4CHHS KOHKPETHBIX
BBICOKOYHCTBIX BEII[ECTB.
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6. YYHEBHO-METOAUYECKOE OBECIHEYEHUE JUCHUIIJINHBI
6.1. YueOHas iuTeparypa, neyaTHble H31aHusA OM0IM0OTEdYHOro hoHIa

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE HA KaXJ0ro oOydarollerocs W3 4yucia JIuil,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUILINHY.

1.1 Exosckuii FO.K. YUucteie 1 oco0o yumcThie BemiecTBa: YueOHoe mocobme /HO. K.
Exockuit. CITOI' TU(TY). - CII6., 2010. - 91 c.

1.2 OcHoBBI aHanuTHYECKOW XUMHH: B 2 Tomax / moa pena. 0. A. 3onotroBa. — 4-e u3j.
nepepad. u gom. — M.: Akanemus, 2010. — (Bsicmiee mpodeccuoHaibHOE 00pa3oBaHUE). —
ISBN 978-5-7695-5822-1. T. 2 / H. B. Anos [u np.]. — 2010. — 407 c.

1.3 Bricokouncteie BemecTBa / Komrektu aBropoB — M.: Hayunsiit mup, 2018. — 996 c.
(anexrponnoe uznanwue file:///C:/Users/79527/Downloads/vysokochistye.pdf)

6.2. CnipaBouHo-OubOMorpadgpuyeckas aureparypa

2.1 Tuxynoa M.A.u np. CipaBo4HOE PYKOBOJCTBO 10 aHAJTUTHYECKON XUMHUH U (PU3UKO-
XMMHYECKHM MeToaaM aHaim3a M. Bricias mkosa», 2009.

6.3. MeTonnueckne yKazanus, peKOMeHIAIUM U IPyTrue MaTepUuajbl K 3aHATHUAM

B crucok «Meroanueckue ykazaHus, peKOMEHIAIMU U APyrue MaTepuasbl K 3aHATUSIM)
BKIIIOUAIOTCS METOJWYECKHE YKa3aHWsS WU PEKOMEHJAlUU IO TPOBEACHHUIO J1abOpaTOPHBIX U
NPaKTUYECKUX YICOHBIX 3aHATHUH 110 TAHHON TUCIHUILIHHE:

6.3.1 Memoouueckue ykazanus:

6.3.1.1. TOCT P 58663-2019 HauuoHanbHBIA CTaHAAPT POCCUHCKOW (Qeneparin
NPOAYKIHMS M TIPOJOBOJILCTBHE C YIYYIICHHBIMH XapaKTePUCTUKaMH yIO0OpEHHs MHHEpaJbHbBIC
METOJIbl OMpEJCNICHUs] CBUHIIA, KaJMHs, MBIIIbSIKA, HUKENS, PTYTH, XpoMa (Vi), Menu, IIUHKA U
Oouypera. OmnpeznereHne MaccoBOM JOMM MeOM M IMHKAa METOJOM aTOMHO-a0COpOIMOHHOMN
CHEKTPOMETPHH.

6.3.1.2 DnexTpoXMMHUYECKHE METOJbI aHalh3a: PYKOBOJCTBO K JIaOOpaTop. MPaKTUKYMY:
[yae6.-meton. mocobue] / [JI. K. Heynaunna, O. C. Iletposa, H. B. Jlakuza, E. JI. Jle6enera] ; M-
BO oOpa3oBanus u Hayku Poc. @enepanun, Ypan. denep. yu-1. — ExarepunOypr: M3a-so Ypai.
yH-Ta, 2014. — 136 c.

6.3.1.3 Kpaiinenko P.M. DiekTpoXHMMHUYECKHE  METOJBI  TNIYOOKOW  OYHCTKH
Heoprannueckux Bemects/ P.M. Kpaiinenko, C.H. Yerpunnes; ToMckuil MOMMTEXHUYECKHIA
yauBepcuteT. — Tomck: M3n-Bo Tomckoro noaurexuudeckoro yausepeurera, 2014. — 12 c.

6.3.1.4 Heuunopeuko A.Il., OpexoBa C.M., KonaparbeBa H.E., Ycnenckas M.B.
[TpakTdeckoe pYKOBOACTBO K JaOOpaTOpHBIM padoTaM MO (PU3UKOXUMHUYECKHM METOAaM
aHayM3a: XpoMmarorpapuieckue, 3JeKTpPOXUMHUECKHe, clieKTpalibHble. Teopus u npaktuka. Yacte
I: Yaebnoe nocobue. — CII6.: Yausepcuter U'TMO, 2016. — 187 c.

6.3.2 Memoouueckue ykazanus, paspaoomannsvie HI'TY

6.3.2.1. Meroandeckue peKOMEHIAlIUM IO OpraHU3aIluu ayAUTOPHON paboThl. [IpuHATHI
YuebHo-MeToamueckuM coBetoM HI'TY um. P.E. AnekceeBa, mpotokos Ne 2 ot 22 anpens 2013 r.
ONEKTPOHHBIN ajpec:
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http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Jara obpamenus 23.09.2015.

6.3.2.2 Meroauueckue pEeKOMEHJANMM TI0 OpPTraHM3alMd W [UIAHUPOBAHHIO
CaMOCTOSITENIbHOW paboThl CTYAGHTOB Mo jaucuuimHe. [IpuHATEI Y4eOHO-METOqUYecKuM
copetoM HI'TY um. P.E. AunekceeBa, nporokosn Ne 2 or 22 ampens 2013 r. DnexkTpOHHBIH
anpec:http://www.nntu.ru/RUS/otd_ sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

6.3.2.3 YueOHoe nocobue «IIpoBenenre 3aHATUH C MPUMEHECHHUEM MHTEPAKTUBHBIX (HOpM
u  MeronoB oOyuenus», Epmakoa T.M., HWamkuu E.I'., 2013 r. DnekrpoHHBIH
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHOOPMAILIMOHHOE OBECIIEYEHUE JJUCHUIIJINHBI

Y4eOHBIM Tpolecc IO  JUCHMIUIMHE O0ECHeYeH HEOOXOJUMBIM  KOMIUICKTOM
JUIEH3UOHHOTO U CBOOOJIHO PACHPOCTPAHSIEMOTO MPOrPaMMHOTO OOECIIEYEHUsI, B TOM YHCIIE
OTEYECTBECHHOT'O IPOM3BOJICTBA (COCTAaB IO IUCHUILIMHE ompeaeneH B Hactosmer PIIJ] u
MOJITIC)KUT OOHOBJICHHIO ITPU HEOOXOAUMOCTH ).

7.1. Ilepeyenb pecypcoB  HMHGOPMALHOHHO-TEICEKOMMYHUKAIIMOHHOH  CeTH
«HTepHeT», HEOOXOAMMBIX [IJIsl 0CBOCHHUS THCUHUILIMHBI (MOLYJ151)

[lepeuens mpoOrpaMMHBIX IPOAYKTOB, HCIIONIb3YyEMbIX IPH MPOBEACHUN PA3IUYHBIX BUIOB
3aHSATUHN TIO TUCHUIUTAHE (OTKPBITHIN TOCTYI):

1.  Koncynsrantllmtoc [DnekTpoHHsli pecypc]: CripaBodHas mpaBoBasi cucTeMa. - Pexxum
nocrtyna: http://www.consultant.ru/.
2. Hayunas  osnexktponHas  OubOimumoreka  E-LIBRARY.ru. -  Pexum  nocryma:

http://elibrary.ru/defaultx.asp

3. DaekrponHas OubaroTevyHas cucrema [10BOHKCKOTO TOCYIApCTBEHHOTO YHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum poctyma:http://elib.tolgas.ru./ - 3ari. ¢ sxpana.

4.  DIeKTpOHHO-OMONMHMOTEeYHas cucTeMa Znanium.com [DJEKTPOHHBINA pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpeiToe oOpa3zoBanue [DeKTpoHHBIN pecypc]. - Pexxum mocrtyma: https://openedu.ru/.
- 3ari ¢ ’KpaHa.

6.  Polpred.com. O630p CMHU. Ilonnomexcmogas, mHozoompaciesas 6asa oauHwvix (B/])
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. Bazvt OanHvix Bcepoccuiickoeo uncmumyma HAyuHOU U mMexHU4ecKol uxgopmayuu
(BUHUTHU PAH) no ecmecmgeHHbIM, MOYHbIM U MEXHUYECKUM HAYKAM DNeKmpOoHHbIU pecypc]. -
Peoicum docmyna: http://www.viniti.ru. — 3aen. ¢ sxpana.

8.  Vuusepcumemckas ungopmayuonnas cucmema Poccus [Dnexmpounnwviii pecypcj. -
Peoicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb MpPOrpaMMHOI0 odecreyeHHsi U MH(POPMAUMOHHBIX CHPABOYHBIX
CHCTEM

Taonuuya 7 - Ilepeuenv 31eKmpoHHbIX OUOIUOMEUHBIX CUCHIEM

Ne HaumenoBanue 3bC Ccbuika, 1o KOTOpoH
ocymectBiasiercs gocryn k 9bC

1 KoHcynpTaHT cTynenra http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/
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HE IOpaiit | https://biblio-online.ru/

Tabnuya 8 - llepeuens npozpammnozo odecnevenusn
IIporpammHoe oGecnieyeHue, CMOJIb3yeMoe B
YHHBEpPCHTETEe HA JOrOBOPHOI OCHOBE
Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark

Premium, norosop NeTr113003 ot 25.09.14)
Microsoft Windows 7 (moamucka MSDN 4689, moamnucka
DreamSparkPremium, gorosop Ne Tr113003 ot 25.09.14)
Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)
Microsoft Office Professional Plus 2007 (;unien3ust Ne
42470655)
Microsoft Office (mumensust Ne 43178972)
Windows XP s, Ne 65609340
Office 2007 ynum. Ne 43178971
Microsoft Windows XP Professional (;munien3us Ne
43178980)
MicrosoftOffice 2007 (yiumensust No 44804588)
1C npeanpusrue 8.1 (JTUIIEH3NOHHOE COTTIAIICHHE
Ne800908353 ¢ 3A0 «1Cy)
Adobe Design Premium CS 5.5.5 (munensus Ne 65112135)
Dr.Web (c¢/u GMN9-DSLH-G4U1-LW6H ot 11.05.23
KoncynbrantlLioc (JloroBop Ne 28-13/16-313 ot 27.12.16)
Texokcnept (JoroBop Ne100/860 ot 22.12.2016)

B Tabn. 9 ykazan mnepedeHb mnpodecCHOHANBHBIX 0a3 JaHHBIX U HHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOpPBIM obOecreueH AOCTym (ydaleHHbIH AOCTym). JlaHHBIM mepedeHb
MOJJIEXKUT OOHOBJIEHUIO B co0TBeTCTBUU ¢ Tpeboanusimu ®I'OC BO.

B nmanHOM paszgene MoryT ObITh NMPHUBENEHBI PECYPCHI (CCHUIKM Ha CaWThI), HA KOTOPBIX
MOKHO HAWTH TOJIE3HYIO JUIsi Kypca HMH(OpPMAIWIO, B T.4. CTATUCTHYCCKHE WM CIPABOYHBIC
JaHHbIe, ydeOHbIe MaTepHallbl, OHJIAWH KYpPCHI U T.JI.

IIporpammHoe oGecnieueHue
CBO0OTHOT0 PACPOCTPAHEHUS
Open Office 4.1.1 (uneH3us
Apache License 2.0)

Adobe Acrobat Reader
(FreeWare)

Taonuuya 9 - Ilepeuenv coepemennvix nPOPeccCUOHATbHBIX 0a3 OAHHBIX U

MH¢0 MAUUOHKBIX CRPABOYUHBIX CUCHEM

. OCTYII K pecypc aJIeHHbIN
HaumenoBanue npogeccnonanbHOi 6a3bl Hlocryn K pecypey (ya
" JAOCTYI C YKa3aHUEeM
Ne AAHHBIX, HH(POPMALMOHHO-CIIPABOYHOM .
CCBHLIKM/AOCTYI U3 JIOKAJIbHOM ceTn
CHCTEMbI
YHHBEPCHUTETA)

1 baza pgaHHBIX CTaHZApTOB M PErJIaMEHTOB https://www.qost.ru/portal/gost
POCCTAHIAPT /[home/standarts
OnexkTpoHHas 0Oa3za M30paHHBIX cTaTed 11O .

2 P p http://www.philosophy.ru/
dmtocopun
Ennnurit apXuB HKOHOMHYECKHX " .

3 p http://sophist.hse.ru/data_access.shtml
COIIMOJIOTHYECKNX JAaHHBIX
Bba3zur aHHRIX  HammowampHOrO  coBeTa 11O

4 g N ! http://www.ncva.ru
OLIEHOYHOH JIeSITENLHOCTH
CnpaBouHas MpaBoBast cucrema .

S) JOCTYII U3 JIOKAJIbHOMN CETH
«Kouncynprantl[mrocy
NudopmanmonHo-cripaBoyHas cucTeMa .

6 JIOCTYT U3 JIOKAJIBHOM CETH
«TexkcnepT»
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8. OBPA3OBATEJIBHBIE PECYPCBbI U151 UTHBAJIN/1O0B U JINILL C OB3

B T1abn. 10 yka3an mepeueHb OOpPa30BaTENbHBIX PECYpPCOB, HUMEIOMUX (OPMBI,
aJalTUPOBAHHbIE K OTPAaHMYEHUSM HX 37J0POBbs, a TaKKe CBEJCHUS O HAJUYUU CIEIUATbHBIX
TEXHUYECKUX CpPEACTB OOYYECHHs KOJUIEKTUBHOIO M HHIUBUAYAJHHOTO IMOJIb30BaHMs. I[Ipu
3aMOJIHEHUU TaOJMIbI MOXKET ObITh HCIOJb30BaHa MH(GOpMalMs, pa3MelleHHas B Mojpa3ielie
«[docrymuas  cpema»  cneuumanusupoBaHHoro pasnena caifita HITY  «Csemenuss 00
obpasoBaTenbHOM opranusaun» https://www.nntu.ru/sveden/accenv/

Taobnuya 10 - Obpazoseamenvusle pecypcel 014 uHeaIuoos u auy ¢ OB3

CeeleHHS 0 HATHYUH CHIEHHAIBHBIX
Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,
TEXHUYECKHUX CPeCTB 00yUeHus:
Ne NMPUCIOCO0JICHHBIX ISl HCIIOJIb30BAHUSA
KOJUIEKTUBHOI'0 M HHAMBU/YAJIbHOI'0
uHBaJuIaMu u jgunamvu ¢ OB3
M0JIb30BAHUSA
1 OBC «KOoHCYnbTaHT CTy€HTa» 03BYYKa KHUT U yBeIUYeHHE mpudra
CHEIHAIEHOE MOOWMITLHOE MTPIIIOKCHUE -
2 OBC «Jlanb» CHHTE3aTOp PEYH, KOTOPHII
BOCITPOU3BOJMUT TEKCTHI KHUT U MEHIO
HaBHUTallUK
3 OBC «¥Opaiit» BepCHs IS CJIa0OBUISIIUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJAUMOE J1JISA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

VY4eOHbIC ayIUTOPUH JUII  TPOBENCHUS 3aHATUH MO  JUCHUIUIMHE,  OCHAIICHBI
06OPYI[OB21HI/I€M U TEXHUYCCKUMU CPEACTBAMU O6y‘IeHI/I${, COCTaB KOTOPBIX OMPEACIICH B JaHHOM
paszerne.

Taonuya 11 - OcnawenHnocms ayoumopuil u HOMEWeHUNl 011 CAMOCHOAMENbHO
padomuvl cmyoenmog no OUCyunIuHe

H Ilepeuennb
a“MeHOB{HHe JJULIEH3UOHHOI'0
I ayAuropun u o . NPOrpamMMHOI0
Ne OMelIIeHHj/[ JIA CHaIIIeHH(‘)JCTL ay}IHTOPI/I? ofecmeucHns.
yqeﬁﬂon H MNOMEILICHUH U IOMCLHICHUH
N PexBH3UTHI
CAMOCTOATCIBHOHN NOATBEP/KIAIONIEro
padorer JOKYMEHTA
1221
MynbTuMeuiiHASL Ay AUTOPUS
Hegﬂiﬂg‘;ﬁfig;i‘;ﬂpﬁgr0 1. Tocka menosas -1 . 1. Windows XP, Prof, S/P3
THTTa, FPYTITOBHIX 1 2. Pabouee mecTo cTyaeHTa Ha 50 gen.; (mogmucka Dream  Spark
i 3. PaGouee mecto mpemnogaBaTtens — 1 | Premium, JIOTOBOP
2 KOH?;;)P‘T‘:E%*‘“T‘;‘I‘:;I’;HO T NeTr113003 ot 25.09.14);
KOHTPOIIA 1 HpOIi/ICKYTO‘IHOﬁ 4, IlepenocHoe MyanHMe,uI/Iuﬁﬁos 2. Dr.Web (c/H GMNO-
atTecTawn) o0opynoBanue (mymeTuMenmitaeiii | DSLH-G4U1-LW6H oT
(kadepa "HaHoTeXHOMOTHH 1 MPOEKTOP, IKpaH, HOYTOYK) 11.05.23
ounotexHonorun" r. HikHuit
Hosropon, yn. MunnHa, 24)
1334-4 1. Paboume cromsl, ocHamennsie | 1. Windows XP, Prof, S/P3
Mynetumenuitaas ayquropust | kommbiotrepoMm (10 mocamounbix mect); | (mommucka Dream  Spark
3 (KOMTIBIOTEPHBIH KJ1acc IJIs 2. PaGoume ctomsl (22 mocamoyHbIX | Premium, JIOTOBOP
MIPOBEJICHUS] BUPTYAIBHOTO MeCTa); NeTr113003 ot 25.09.14);
1a60paTOpPHOTO MPAaKTHKyMa 1Mo | 3. PabGodee MecTo mpemnoaBaTelis; 2. Dr.Web (c/u GMN9-
MPOIIECCaM M arraparam) 4, IlepenocHoe myasTaMeauiitnoe | DSLH-G4U1-LW6H oT
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Ilepeuennb

HaumenoBanue
. JHUIHECH3UOHHOI'0
AyJIUTOPHUUA U
noMeumeHun aJis OCHAIEHHOCTh ayIUTOPHHA pOrpamMMHOro
Ne . . ¥ pHY o0ecrneyeHusl.
yueOHOH 1 NoOMelIeHUH U MoMeIleHn
. PexBu3uThI
CAaMOCTOATCIBHOH 10ATBEPKAAIOIIET0
padoTbI P
JOKYMEHTAa
(xadenpa "Hanorexnomorun u | obopynoBaHue (MmynpTumennitaeiit | 11.05.23
omotexHonorun" r. Hikuuit MIPOEKTOP, IKpaH
Hogropon, yi1. Mununa, 24) 5. Crenp 00pa30BaTeILHBIN
«HTeTpanbHbIe MHKPOCXEMBI.
IevaTHbIC MIATHD
1. JJabopaTopHbIe cTOIBI (6 TTOCATOUHBIX
MECT);
2. JlabopaTopHOoe 000pyIOBaHHE:
- XpomarorpapuyecKuii KOMILIEKC;
- HccuemoBaTeNbcKas — JTabopaTopHs
MOJICTUPOBAHIN BaKYYMHBIX TIPOIIECCOB;
- cneKTp(HOOTOMETP;
- TUTATA DJIEKTPUUECKAs;
- BBITSDKHOM mIKad;
1334-3 ¢
- MAarHUTHAas MEIIANKa;
O6pa3oBarenbHO-HAyYHAs
- BoagHas OaHs;
4 nabopatopus (kadeapa ) . 6 .
" U(pPOBOH MOJIOTUYECKUH
HanorexHonoruu u
" . MHUKPOCKOIT;
6uorexnosnoruun" r. HuxHMi 6o - J—
Hogsropon, yn. Munusna, 24) pHoop - A P YA
MOBEPXHOCTH JUCIICPCHBIX MOPHCTHIX
MaTEepHAJIOB.
3. Xumuueckasa nocyna: yaimku Ilerpu,
KOJIOBI IUIOCKOJAOHHBEIE -750MJI, KOJIOBI
Opneameiiepa (100-500M1), XUMUYECKHE
crakaabl (50-1000mi1), MepHBIE KOJOBI
(25mm, 50 mm, 100 wmu, 250 mur), MepHBIE
mwmHapsel (50 Mo, 100 Mo, 500 mo),
IPOOHPKH, OIOPETKH
1. JTabopaTtopHbIe cTOJBI (6 TOCATOYHBIX
MECT);
2. JlJaboparopHoe 00opya0BaHHeE:
- 1abopaTOpHBIE aHATUTUYECKHE BECHI;
- BBICOKOYACTOTHBIN reHepaTtop COJIT-
BUI-2,0/40;
- BBICOKOYACTOTHBIH JIyTOBOM
TUTa3MOTPOH;
- TUTATA JJICKTPUYCCKAS;
- mKad CyIIMIBHBIN;
1334-1 - MarHWTHAs MEIIIaJiKa;
O6pa3oBarenbHO-HAYyIHAS - HCTOYHHK BOJIOpOJa C 000pyJOBaHUEM
5 naboparopus (kadempa JUTSI IPUTOTOBJICHUS CIIETIMAILHOMN BO/IBI;
"HanoTexHOMIOTHH U - CHeKTPOoPOTOMETP;
6uotexnonorun" r. HikHuit - IOJIAPUMETP;

Hosropon, yn. Munnna, 24)

- cnektpodoromerp HK-OYPLE, IR
Tracer-100 Shimadzu;

- aTOMHO-a0COPOIMOHHBIN CIEKTPOMETP
Shimadzu AA-7000.

3. Xumnueckas nocyna: yamku Ilerpu,
KOJIOBI TJIOCKOAOHHBIE -750 MII, KOJIOBI
Opnenmeiiepa (100-500 M),
xumudeckre  crakansl  (50-1000mm),
MepHble KoJobl (25 wmur, 50 mm, 100
Mi1,250 M), MepHBIe TIHHAPHL (50 muT,
100 mut, 500 Mu1), IpOOHpKH, OFOPETKH
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Ilepeuennb
HaumenoBanue
. JHUIHECH3UOHHOI'0
AyJIUTOPHUUA U
NOMeIleHu | 1)1 OcCHAIlIEHHOCTDH ayAUTOPUIi pOrpamMMHOro
Ne . . . olecreyeHus.
yueOHOH 1 NoOMelIeHUH U MoMeIleHn
. PexBu3uThI
CAaMOCTOATCIBHOH
paGoTHI MOJITBEPIKIAI0IIEro
JOKYMEHTAa
I. JlabopaTopHsie CTOJIBI (10
MTOCaIOYHBIX MECT);
2. JJaboparopHoe 000pynoBaHUe:
- BUCKO3UMET - IUIOTHOMED
[tabunrepa SVL3001;
- XpOMaTo-Macc-CleKTPOMETD;
- a”etapHas menpHuna PM100;
- KOMIUIEKC aBTOMaTHueckuii Porometer
1330-1 metcats plus;
O0pa3oBarenbHO-HAYyYHAS - BEITSDKHOH 1IKag;
6 nabopatopus (kadempa - MATHUTHAS MEIIANKa;
"HaHOTEeXHOJIOTHH 1 - BOsiHas OaHs;
omotexHonorun" r. Hikuuit - KOMILIEKC XpoMaTorpaduaecKuii
Hosropon, yn. MunuHa, 24) ras3oBbIif «Xpomoc I'’X-1000»;

- cniektpodooromerp UK-Dypoe.
3. Xumnueckas nocyna: yamku [lerpu,
KOJIOBI TUTOCKOAOHHBIE -750MII, KOJIOBI
Dprenmeiiepa (100-500 M),
xumuueckue  crakanel  (50-1000m),
MepHBIe KOmOBI (25 ™, 50 M, 100
Mi,250 M), MepHBIe TIITHHIAPEL (50 MI,
100 mu1, 500 mur), MPOOHUPKH, OFOPETKU

10. METOAUYECKHUE PEKOMEH/JALIMN OB YYAIOIIIUMCHA
ITO OCBOEHUMIO JTUCHUITJIMHBI

10.1. OO0mue MeToAUYECKHEe PeKOMEHAAUMHU AJsi O0YyYAIOIIUXCH MO OCBOEHHIO
AUCIHHILIMHBI, 00pa3oBaTe/bHbIe TEXHOJIOTHHN

JlucuuiuiiHa — peamu3yercsi  MOCPEACTBOM  TMPOBEACHUS  KOHTAKTHOW  paboOTBl  C
oOyyaromuMucs (BKJIOYas MpPOBEJEHHE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CaMOCTOSTEbHON
paboThl 00Y4AIOIIKXCS ¥ TPOMEKYTOUHOM aTTeCTallUu.

KonTaktHas paboTa MOXeT ObITh ayJUTOPHOM, BHEAYAUTOPHOH, a TaKkKe MPOBOJUTHCS B
ANIEKTPOHHON WH(GOPMAIIMOHHO-00pa3oBaTebHON cpene yHuBepcutera (manmee - DOUMOC). B
cllyyae TpPOBEIEHUS YacTH KOHTAaKTHOW paboThl mo mucuuiuinie B DMOC (B cOOTBETCTBHM C
pacnucaHueM Y4eOHBIX 3aHSTHH), TPYAOEMKOCTh KOHTakTHOW paboTel B DUOC sKkBHBaneHTHa
ayJIUTOpHOM pabore.

[IperonaBanyie  MUCHUIUIMHBI ~ BEAETCS €  NPUMEHEHWEM  CIEIYIONMX  BHJOB
00pa3oBaTeNbHBIX TEXHOJIOTHIL:

- KOJLOKGUYM,

- KOHMPOAbHAA paboma,

- mecm.

[To wroram Tekyliel yCHeBaeMOCTH CTYIACHTY MOKET OBITh BBICTABIEHA OIEHKA II0
NIPOMEKYTOYHOW aTTECTAIlMM B COOTBETCTBHU 332 HAOpaHHBIMH 3a cemecTp Oamnamu. CTyIeHTHI,
BBHITIOJTHUBIIME BCE 00sI3aTENIbHBIC BUIBI 3alJIAHMPOBAHHBIX YUEOHBIX 3aHITHHA K MPOXOXKICHUIO
MIPOMEKYTOUHOM aTTECTAIUH (3a4ETy C OIICHKOM ).

Pe3yabTaT 00yueHHusi cuuTaercsi c)OPMHUPOBAHHBIM HA MOBBIIIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE COJIep:KaHUe Kypca OCBOCHO IMOJIHOCTHIO. [Ipu ycTHBIX coOeceqoBaHUSIX CTYIEHT
MCUEPIIBIBAIOILE, MTOCTIEIOBATEIbHO, YETKO M JIOTUYECKH U3JaraeT y4eOHbI Marepuai; cBOOOIHO
CIpaBIIS€TCS C 3aJayaMM, BOIPOCAaMU W JPYTMMM BHUJAMU 3a/laHui, HCIOJb3yeT B OTBETE
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JIOTIOJTHUTENBHBIN MaTepuan. Bce mpemycMmoTpeHHble pabouell yueOHON mporpamMMoin 3aJaHust
BBIMIOJITHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMU TpeOOBaHUSMH, CTYIEHT CIOCOOEH
AQHAJIM3UPOBATh IIOJYYCHHBIE PE3YyJbTaThl, IPOSABISET CAMOCTOSTEIBHOCTh IIPU BBITOJIHEHUH
3aJaHUN.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHe, €CIU
TEOPETUUECKOE COJIepKAHUE Kypca OCBOCHO MONHOCTBIO. [Ipu ycTHBIX coOeceoBaHUSX CTYIEHT
IIOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3JlaraeT y4eOHbIM MaTepuai; CIpaBiseTcs ¢
3aJjayaMy, BONPOCaMU M JPYTMMHU BUAAMH 3aJaHUil, TpeOyrolluX MPUMEHEHUsS 3HaHUIi; BCe
MPEeyCMOTPEHHBIE paboueil y4eOHON mnporpaMMoil 3aJaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIHOCOOCH aHAIM3UPOBAThH MOIYYEHHBIE PE3YNIbTAThI;
IIPOSIBIISIET CAMOCTOSTEIBHOCTD IIPY BBIIIOJIHEHUY 3aJaHUN

Pe3yabTar 00y4yeHus1 cuuTaeTcss HeCPOPMHUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIIIOJIHEHUU
3aJaHUii He JEMOHCTPHPYET 3HaHWN Y4eOHOrO Marepuana, JIOIyCKaeT OIIMOKH, HEYyBEpEeHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBIMIONHSACT 3aJlaHuUsl, HE JEMOHCTPUPYET HEOOXOAMMBIX YMEHHIA,
KayeCTBO BBIIIOJIHEHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJIIEHHBIM TPEOOBAHUSAM, KAUECTBO UX
BBITIOJTHEHHS OIICHEHO YUCIIOM OassioB HIDKE TpeX MO OICHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanyecKue yKa3aHus AJs 3aHATHIH JIEKIIMOHHOT0 TUIIA

CryneHraMm, 4ToObI XOpOLIO OBJA/JeTh Y4EOHBIM MaTepuaoM, HEOOXOJIUMO BbIpAbOTATh
HaBbIKM IPaBWIbHOM U IUTaHOMEpHOW pabotbl. Ilepen Hayasom JEKIMOHHBIX 3aHATUH HAJ0
IPOCMOTPETh BCE, YTO OBUIO CAEIAaHO B NpeAbLAYIIMH pa3. DTO IMO3BOJUT COCPEAOTOUYMTH
BHUMaHHE M BOCCTAHOBUTH B MAMATH YK€ MMEIOUIMECS 3HAHMA 10 JaHHOMY npenmery. Kpome
TOr0, TAKOW METOJ MOMOXKET JIydllle 3allOMHHUTb, KaK CTapoe, TaK U HOBOE, YIIyOUT MOHMMAaHUE
TOTO M APYrOro, TaK KaK MPH 3TOM YCTAaHABIUBAIOTCS CBSI3W HOBOTO CO CTapbIM, YTO SIBIISICTCS HE
TOJIbKO 00sI3aTEJIbHBIM, HO U OCHOBHBIM YCIIOBHEM TIJIyOOKOI'O OBIIaJCHUs MarepuaioM. Yewm
JieTajbHEe N3ydaeMOe acCOIIMUPYETCS C M3BECTHBIM paHee, TeM MPOYHEe COXPAHIETCS B TTAMATH U
ObICTpee BCIIOMHUTB, KOI'/1a TpedyeTcsl.

Ilpuctymass K HW3y4eHHIO HOBOTO MaTepHaia, HEOOXOIMMO COCPEJOTOUYHUTHCS, T.C.
CKOHIIEHTPUPOBAaTh BHUMAHUE U HE OTBJIEKATHCS OT BBINOJIHAEMON pabOThI, TOMHS, YTO JKEJIaHUE
3alIOMHHTH SIBJISIETCSl TapaHTHEH YCHEIIHOW paboThl, OTCYTCTBHE >K€ BOJH K 3allOMUHAHHIO
CHIDKaeT 3¢ (EeKT BOCIPUSATHS.

Cnegyer TOMHHTB O TOM, YTO 4Yepe3 JIEKIMIO Meperaercsi He  TOJBKO
CHUCTEMaTU3UPOBAHHBIM TEOPETUYECKHI MaTepuall, HO U IOCTHraeTcs METOAMKAa Hay4dHOTro
HCCIIEJOBAaHHS M YMEHHUE CaMOCTOSITEIbHO Pab0TaTh, aHATM3UPOBAThH PA3JIMYHOTO POJa SIBICHUSL.

3anuceIBaTh Ha JIEKIUH HEOOXOAMMO IJIaBHOE, HE CTpeMsCh 3a(MKCHpPOBaTh BCE CIOBO B
cioBo. BeiOpaTh ke rimaBHOEe 0e3 MOHMMaHUS MpeAMeTa HeBO3MOXxHO. Hammume coOcTBEHHOTO
KOHCIIEKTa JIeKIIMH T03BOJIIET eIlle pa3 O3HAKOMHUTHCS, IMPOJyMaTh, pa3o0parbCsi B HOBOM
Marepuale, Tak Kak HelOCTaTOYHO XOPOIIO MOHSATHIC BO BPEMsl JICKIIMH MOJIOKEHHUS MOTYT OBITh
BOCCTaHOBJICHbI B MaMSTH, COINOCTaBJIEHBl C JPYTMMH, JIOJlyMaHbl, JOMOJHEHBI, YSCHEHBI M
pacuIrpeHsl C MOMOIIBI0 YIeOHOH JIMTepaTyphl. 3alich SBISIFOTCS MTOCOOUSIMU ISl TIOBTOPEHUS,
JTAI0T BO3MOKHOCTh OXBAaTUTh COZEP KaHUE JIEKIIUH U BCETO Kypca B IIEJIOM.

I[Tpu 3TOM XOPOIIO OBIAAETH COACPKAHMEM JICKITHH — ITO:

- 3HaTh TEMY;;

- MIOHUMATh 3HAYCHHE U BAKHOCTH €€ B JJAaHHOM Kypce;

- YeTKO MPEACTaBIATh IUIaH; - YMETh BBIJICIUTh OCHOBHOE, TJIaBHOE;

- YCBOUTH 3HAUCHHUE IPUMEPOB U WILTIOCTPAIIHIA; -

CBSI3aTh BHOBb IIOJY4YE€HHBIE CBEJICHHS O MPEAMETE UIIH SABJICHUHU C YK€ UMCIOIUMUCS;

- IPEJCTABIATh BO3MOKHOCTb M HEOOXOAMMOCTb IPUMEHEHHU S IOJTYYEHHBIX CBEJICHUIA.

CymecTByeT HECKOJIBKO OOIIUX MPaBUil pabOThHI HA JIEKLIUU:

- JEKIUH [0 KAXKJAO0MY IpPEAMETY 3alUChIBaTh YA00HEE B OTIEIbHBIX TETPAASX, OCTABIAA
MIMPOKHE TOJS I TIOMETOK;
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- K IPOCIYUIMBAHUIO JIEKUMU CIEAYET TOTOBUTHCS, UYTO MO3BOJIUT B IMPOLECCE JEKIUU
OTJIEJIUTH [JIABHOE OT BTOPOCTEIIEHHOTIO;

- JIGKITUU HEOOXO0JIMMO 3alHChIBaTh C CAMOT0 Hadala, TaK KaK OHO YacTO ObIBACT KIFOYOM
KO BCEH TeMe;

- TaK Kak JIOCIOBHO 3alucarh JIEKIHUI0 HEBO3MOXXHO, TO HEOOXOIUMO B KOHCIIEKTE
oTpaxkaTb: (OPMyIIbI, ONpEACNCHUsl, CXEMbl, TPYJIHbIE MECTa, MBICIH, MNPUMEPHIL, (aKThl U
MOJOKEHUS OT KOTOPBIX  3aBUCUT IIOHMMAHHME TJIABHOTO, HOBOE M  HE3HAKOMOE,
HEONyOJIMKOBaHHBIC JJaHHBIE, MaTepHall OTCYTCTBYIOIIUHN B y4eOHHUKAX U T.IL.;

- 3alMCBIBATh HAJIO CKATO;

- BO BpeMs JIEKIIMM Ba)XHO HEIMPEPHIBHO COXPaHATh pabouyl0 YCTaHOBKY, YMCTBEHHYIO
AKTUBHOCTb.

N3yueHune TeopeTnyecKkoro MaTepuaia B JaHHOM Kypce HE OIpPaHUYMBAETCS MOATOTOBKOM
K JICKIUSIM M paboToil Ha JaHHOM BHUJAC 3aHATHN. JIEeKIMOHHAs 4YacTh Kypca OpPraHUYECKH
B3aMMOCBSI3aHa C MHBIMU BHUJAMU padOT: HaNHUCAaHUEM KypcOBOM pabOThl, ydacTHeM B
1abopaToOpHBIX paboTax, MOATOTOBKOW M cladel 3adeTa/sK3aMeHa I0 JUCIHILTUHE, B CTPYKTYpe
KOTOPBIX TaKXke 0O0JIbIIOe 3HaYCHHE UMEET CaMOCTOsITeNIbHAs padoTa CTyIeHTa

10.3. Meroanueckue yKa3aHus JJIs J1a00PATOPHBIX 3aHATHH

[Ipu mnpoBeneHnn 1a0OPATOPHOTO MPAKTHKYMa HEOOXOAWMO CO3[aTh YCJIOBUS JUIS
MaKCHUMaJIbHO CAaMOCTOSITENILHOTO BBINOJIHEHHSI 1a00paTOPHBIX PadoT.

[TosTOMy IpH TPOBEACHNH JTAOOPATOPHOTO 3aHATHS MTPETIOIABATEII0 PEKOMEH TyETCS:

* IPOBECTH HKCHpecc-onpoc (YCTHO MWJIM B TECTOBOH (opMe) MO TEOpeTHUECKOMY
MaTepHainy, He0OX0IUMOMY ISl BBITOJTHEHHSI pabOTHI (C OLEHKOMN);

* [10CJI€ BBIMOJIHEHAU pabOThl OLIEHUTH PabOTy CTYJIEHTAa B JIaDOPATOPUU U OJTYUESHHbIE UM
JlaHHBIE (OIIEHKA);

* IPOBEPUTH U BBICTABUTH OLIEHKY 32 OTHYET.

JIrobast nabopartopHas pal0oTa JODKHA BKIIOYATh TIYyOOKYI0 CaMOCTOATEIbHYIO
npopaboTKy TEOPEeTHUECKOro Marepuana, HW3y4YeHHE METOAUK IPOBENCHHMS M IIJaHHPOBaHUE
OKCIIEPUMEHTa, OCBOCHHE HM3MEPUTENFHBIX  CpPEACTB, 00pabOTKy ©  HMHTEPIPETALHUIO
HKCIEPUMEHTAIbHBIX JaHHBIX. [Ipy 3TOM 4acTh paboT MOXKET He HOCUTh 00sI3aTEeNIbHBIN XapakTep,
a BBIMOJHATHCS B PaMKax CaMOCTOSITENBHOW paboThl Mo Kypcy. B psa paboT uenecooOpa3zHo
BKJIIOYUTh pa3feibl C JIOMOJHUTENbHBIMU JJIEMEHTaMH HAy4YHBIX MCCIEOBAHUN, KOTOpbIE
NOTPEOYIOT YIiIyOJIEHHOM caMOCTOSATENbHON TPOPAOOTKU TEOPETUYECKOTO MaTepHara.

10.4. MeToau4eckue yKa3aHusi 0 CAMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrosiTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOYy4Yarollerocs K ayJIuTOPHBIM
3aHATUSAM U MEPONPHUATUAM TEKYIIEro KOHTPOJS U MPOMEKYTOUHOW aTTeCTAllMH MO U3ydaeMon
TUCHUATUTHHE. Pe3ynbTaThl 3TOH TOJATOTOBKH TPOSBISIFOTCS B aKTUBHOCTH OOYYaroIIerocs Ha
3aHATUSX U B KAueCTBE BBINOJHEHHBIX MPAKTHUECKUX 33aJaHUA U JpYyrux (GopM TEeKyIIero
KOHTPOJISI.

[Ipu BBIMONHEHUM 33/JaHUM JJIsI CAMOCTOSITETILHOM PabOThl PEeKOMEHAyeTCs MpopabdoTKa
MaTepUAJIOB JIEKIIMH MO KAXKIOW NPONACHHONM TeMe, a TakKe H3YyUYECHHE PEKOMEHIYeMOUH
JUTEpaTyphl, IPEACTAaBICHHON B pa3jene 6.

B mpormecce camocTosTenbHON pabOTHl MPH W3YYEHUH UCIHILIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CIELUAIN3UPOBAHHBIX AyTUTOPUAX ISl CAMOCTOSTENBHOM pabOoThI
(ykazano B Tabm. 11). B aymutopusx wMeercs JOCTylm Yepe3 HHPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «VHTepHeT» K 3JIEKTPOHHON HMH(pOpPMAIMOHHO-00pa30BaTeIbHON
cpene yauBepcutera (OQMOC) u anextponHoit onbnuoteunoit cucreme (3bC), rie B aneKTpoHHOM
BUJIC DPACIONIATalOTCs y4eOHbIE M Yy4eOHO-METOAWYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
UCIIOJIb30BaHBI U1 CAMOCTOSITENIbHOW PaOOThI IPU U3YUYEHUH JUCLUIUIAHBL.

Jnst oOydaromuxcs Mo 3a04HOi (hopme 0OydeHus: camocTosiTeNbHas paboTa sBIseTCs
OCHOBHBIM BHJIOM Y4€OHOH esATEITbHOCTH.
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11. OHEHOYHBIE CPEJACTBA JIJIs1 KOHTPOJISI OCBOEHUA IUCHUIIJIMHBI

TunoBbie KOHTPOJIbHBIE 33/IaHUS WM HHbIEe MaTepuasbl, HeO0X0AUMBbIe /IJIsl OLleHKH

3HAHU, YMeHHN i, HABBIKOB M (MJIM) ONBITA B X0/I€ TEKYIero KOHTPOJISl yCIeBaeMOCTH
11.1.1. TunoBsle 3axaHus I JOMYCKA K J1a00paTOPHBIM padoTram

JlaGopaTopHnas padora 4.1 «MeToz ra3oBoii XxpoMaTorpapum»

. OcHOBHBIE TIOHATHUS U OIPEIeTICHHS XpoMaTorpaduu.

. Knmaccudukanusa metonoB xpomarorpadpuu.

. YerpoiictBo xpomarorpados. Hemoasukabie ¢daspl. TUIIBI 1€TEKTOPOB.

. CenexTuBHOCTH U 3((HEKTUBHOCTH XpOMATOrpaduIecKOi CUCTEMBI.

. TpeboBanwus k mpodam 11 XpoMaTorpahuIecKoro aHaIn3a.

. O4ncTKa pacTBOPUTEIIEH.

. Kuako-xxuakoctHas u TBepaodasznas sxcTpakmus (TDI).

. Be16op copbenta st TOD.

. KonnentpupoBanue 1esieBbIX BEIIECTB B pa30aBIEeHHBIX MPOOax.

10. OGopynoBanue At IPOOOMOATOTOBKH.
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11. OcHOBHBIC IPUHITUITBI BHIOOPA METOa XPOMATOrpaUIECKOro aHaIm3a.

12. Onpenenenue crocoba IETEKTUPOBAHUS TPU MMOCTAHOBKE KOHKPETHBIX 3a/1a4 aHAJIN3A.
13. Teoperuueckoe 000CHOBaHHE pabodero pexkuMa xpomarorpada.

14. Bei6op cioco0oB uaeHTH(GHUKAINY BEeIIEeCTBa (BBIOOP CTaHIapTa).

11.1.2. TunoBbie BONPOCHI (3a1aHKs) 1JIsl YCTHOTO (MMCHMEHHOI0) ONpoca
JEKIUSA «OnTnyeckue MeToAbl aHAIH3A»
THUITOBBIE BOITPOCHI 1JIA I'PYIIIIOBOTI'O OBCYXIEHUWSA HA
JIEKIIMOHHBIX 3AHATUAX:
. Ilpoucxoxnenne MK-cnexkTpoB 1 TUIIBI KOJeOaHUI.
. [IpuHnuMnuansHas cxema ogHoaydeBoro MK-cnexkrpomerpa.
. CpaBHUTENbHAS XapaKTEPUCTHKA OJJHO- U ABYy4eBbIXx MK-cnekTpoMeTpos.
. [IpunnunuaneHas cxema @yppe-ClIEKTPOMETPOB U UX NIPEUMYILECTBA
. CpaBHUTENbHAS XapaKTEPUCTHKA pa3InyHbIX Moaudukanuii MK-cnexTpos.
. CpaBHeHuE BO3MOKHOCTEN 3apyOekHbIX U poccuiickux MK-cnekTpoMeTpos.
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. BeicokouncTbie pyHKIIMOHANIbHBIE HAHOMATEPHAIIBI.

8. Ucnonp3zoBanne NK-Dypbe-CIEKTPOCKONUHU BBICOKOTO Pa3pelleHus AJIsl KAUeCTBEHHOTO
aHanu3a GTopHIa KPEMHUS

9. IlomyueHune BBICOKOUUCTOTO CUIaHa

10. [Mpumenerne AAC ¢ UCII asnst KOHTPOIISI ColepKaHUS MUKPOIIPUMECEH

11.2. TunoBble KOHTPOJIbHbIE 3aJaHUS WM HHbIE MAaTepHaIbl, HEOOXOAUMBbIE A
OLICHKHU 3HAHUI, YMEHMd, HABBIKOB M (WJIH) ONbITA B X0/J€ NMPOMEKYTOYHOH aTTeCTAllUN 110
AMCUUILIMHE

3aueT MpoOBOIUTCS B YCTHOM (opMe MO BCEMY MaTepually u3ydaemoro Kypca «Metomasl
TIIyOOKON OYMCTKH BEIIECTB JUISI MUKPOAJIEKTPOHUKH

IlepeyeHb BONIPOCOB U 3alaHU 1JIA MOATOTOBKH K 3a4eTy
(IIK-5: UTIK-5.2, UTIK-5.3):

1. Biusaue Mukpompumeceii Ha SAepHO-QU3MYECKHE, ONTHYECKHE, (PU3HKO-
MEeXaHUYeCKue, 3JIeKTpodu3uyeckue W JApyrue CBOWCTBA MaTepuanoB. Kpurtepuu OIeHKH
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HEOOXOJUMOTO YpPOBHS YHCTOTHl NpPHU IMOJYYEHUH MaTepUajoB C 3aJaHHBIMH CBONCTBaMH.
3HaueHUE BBICOKOUNCTHIX BEIIECTB B Pa3BUTUN COBPEMEHHON HAYKH U TEXHUKH.

2. TloHATHE YUCTOE BEIIECTBO M OTHOCHUTEIBHOCTH 3TOrO MOHATHA. Bunabl npumeceit B
yucThIX BeulecTBax. CriocoObl BbIpaXKeHUs! KOHLEHTpauuu npumece. Ilpunsaraa B ctpanax CHIT
KJIacCU(UKAIUS YUCTHIX BEIIECTB

3. OcoOeHHOCTH TEXHOJIOTUU YMCTHIX BEIIECTB. BHelIHNE U BHYTpEHHUE 3arpsA3HEHUS U
UX BJIMSHUE Ha IIPOLECCHI OJMYUYEHHUsI, XPAaHEHUS], TPAHCIIOPTUPOBKHU U aHAJIN3a YHCTHIX BEIIECTB.

4. Buemnue (atMocdepHbie) 3arps3HeHus. OOmme MepornpusThs, 00ecleYnBarOIINe
YCTPAHEHHS BHELIIHUX 3arpsA3HEHUN.

5. TpeOoBaHuUs K IJIAHUPOBKE U OTJIEJIKE MPOU3BOJICTBEHHBIX MOMEIICHHUH, BEHTUISIINY,
OCBEIICHHUIO, TPOBOJIKE PA3IMYHBIX KOMMYHUKaIM. OcCOOEHHOCTH anmaparypsbl, UCIIOIb3yeMOH B
TEXHOJIOTHH YUCTHIX BellecTB. TpeboBaHUs K BCIIOMOraTeJIbHBIM MaTepuaiaM U peakTHUBaM.

6. KoHCTpyKIMOHHBIE MaTepHalibl, MCIOIb3yEMblE B TEXHOJOTUU BBICOKOUUCTBIX
BELLECTB.

7. Kpucramnuzauuss U3 pacTBOPOB. 3aKOHOMEPHOCTH KPHUCTALIM3ALMM OCHOBHOI'O
BelecTBa. llepechlllieHHbIE pacTBOPBI, M CHOCOOBI CHSATHUS IepechillieHus. BO3HMKHOBEHUE
3apoAbIlIed U POCT KpUCTaIOB. KOIMUEeCTBEHHBIE XAPAKTEPUCTUKU MPOLECCa KPUCTAILIU3ALNI
OCHOBHOT'O BELIECTBA.

8. ®paKkIMOHUPOBAHKE MPUMECEW B MPOLECCE KPHUCTAUIM3ALMU OCHOBHOI'O BELECTBA.
KonnuecTBeHHbIE XapaKTEpUCTUKU Ipoliecca (pakuuoHupoBaHus npumecei. [Ipuunnel 3axBara
MHUKponpuMeceid TBepAod Qas3oil. BrusHHEe pa3nmuuHBIX (QAKTOPOB HA CTENEHb 3axBaTa
HEM30MOP(HBIX NpUMecel TBepaoil (a3oii.

9. Ponp sBReHus mzomopdusMa B IMpolieccax pacupeieneHus MUKponpumeceil. Bubl
uzomopdusma. IIporHozupoBaHue 3HaYeHMH KOA(PHUIMEHTOB paclpeseNeHuss pumMeceit
(ypaBHeHue PatHepa- Xuia).

10. BnusHue pa3nuuHbIX (AKTOpPOB Ha (PaKLMOHUPOBAHHUE MHUKpONpHUMEced U
BO3MOXXHOCTh DPETYJUPOBaHUS BEIWYMHBI KOd(p(uLMeHTa pacnpeneieHus. PaBHOBecHas H
HepaBHOBecHasl Kpucraumsanus. [Ipuembl npoBeneHus mporecca Kpuctaumsanuu. [ITpumepsr
MPAKTUYECKOT0 NMPUMEHEHMS TIPOIECCOB KPUCTAUIU3AMK U3 pacTBOpa MpU MOJIYYEHUH YHUCTBIX
COEMHEHUI PEIAKUX AJIEMEHTOB

11. Merox ocakaeHUss U3 pacTBOPOB M €ro pasHOBUAHOCTH. CONOCTaBIEHHE METOJI0B
KPUCTAJIJIM3ALMU U3 PAacTBOPOB U OcaxkAcHMs. OCHOBHBIE KPUTEPUU IIPU OLIEHKE BO3MOXXHOCTHU
BBIIEJICHUS] TIpUMecell B BUAE MaJOPAaCTBOPUMBIX coelnHEHUH. (OCHOBHBIE IPOILECCHI,
UCIIOJIb3YEMBIE Ha MPAKTHKE.

12. OuncTKa pacTBOPOB MYTEM OCAXKACHUA U COOCAXKICHHS MPUMECEH C KOJUIEKTOPaMH,
Pa3HOBHIHOCTH CIIOCO0A.

13. ®u3uKo-XxuMHUYEeCKHEe OCHOBBI KPUCTAJUIM3AUN U3 PACIIaBOB KaK Croco0a OYUCTKU
BemlecTB. [loBeneHune mnpumeceil M ero cBA3b ¢ aAuarpaMMmoil coctosHus. KoapounueHt
pacripeneneHus. Buasl kpuctaiumszaumu w3 paciuiaBa. OO0beMHass M JIMHEHHAs CKOpPOCTH
KpUCTAJIIIN3aLuN

14. HanpaBieHHas KpucCTaJulM3alusi M CIOCOOBI ee mpoBeneHus. Pacnpenenenue
npuMeceii 1o JuiHe obpasia. AnmnaparypHoe oGpopmIIeHHE Ipoliecca.

15. 3onHas nepekpucTau3anus (30HHas miaBka). OcoOOCHHOCTH MTPOBEACHHMS TTpoIiecca
30HHOM TJIaBKU. Pacnpenenenue nmpumMeceil nmo mivHe ciauTka. OCHOBBI pacyeTa pachpenesieHUs
IIpUMeced MO JJIMHE CIUTKA IPU MHOTOKPAaTHOM IpoXxoje 30HBL. IIpeaenbHoe pacrpezneneHue

MIpUMeECEH.
27



16. PaBHOBecHBIi © d3(deKkTuBHbI KodhdUIHMEHTH pacnpeneneHus. [IpuauHbI
OTKJIOHEHUS 3HaueHUH 3((HeKTUBHOrO KO PHUIMEHTa paclpeiesieHus] OT HAealbHOro. Biusaue
pa3nu4HbBIX (PaKTOPOB (OCHOBHBIX U aIMapaTypHBIX) HA MPOIECC 30HHOH MIaBKH.

17. Anmaparypnoe ohopMieHHE 30HHOW IJIaBKH. | OpM30HTAIbHOE M BEPTUKAIHHOE
pacrionioc)keHue  oOpasua. becturenbhHas 30HHas 1uiaBka. CXeMbl  MEpEeMEIICHUs  30H.
MacconepeHoc.

18. CmocoObl co3gaHusl  pacIUIaBIEHHONW 30HBI TPU  MPOBEICHUU  30HHOMN
nepekpucramm3anuu (crnocodsl HarpeBa). Kontelinepsl. [IpuMepsl npuMeHeHUs] 30HHON IUIaBKU
B TEXHOJIOTHH BBICOKOUUCTHIX BEIIECTB.

19. TonsiTe Monokpuctai. Kiaccudukamnus MeTo10B BEIpAIIMBAHUS MOHOKPHUCTAILIOB.
BripamyBanue MOHOKPUCTAJIOB U3 PACTBOPOB H U3 ra30BOM (a3bl.

20. Metozasl BeIpaluBaHusi MOHOKpUCTAIUIOB U3 paciuiaBoB (bpumxmena-Crokbaprepa,
Yoxpansckoro-Kuponynoca, Bepueitns, 30HHO0M nepekpucraumizanyu). CpaBHUTENbHBIN aHAIN3
pa3JInYHbIX METO/I0B.

2]1. BakyymHas IuUlaBKa METaJUIOB Kak MeToA papuHHUpoBaHUS MeTaioB. OuncTka
METaJUIOB OT NMpHUMEcel JIerkoieTyuyux BemiecTB. [lyropas, 3JeKTpOHHO-JIyyeBasi U IUIa3MEHHas
IUIaBKa.

22. JlyroBas IUIaBKa, CYIIHOCTb Ipollecca M €ro pa3HOBUAHOCTH (pacxoayemblii U
HEPACXO01yEMBbIH 3JIEKTPO/IbI).

23. ®Du3HKO-XMMHUYECKHE OCHOBBI Iporecca pahUHUPOBAHHUS METAIIOB METOJOM
AIIEKTPOHHOIYYEBO M1aBKu. [IpHHIMTIHATEHBIE KOHCTPYKIIMH AJIEKTPOHHBIX IymieK. TpeboBanus
K CCTeMaM BaKyyMHUpOBaHUs. Bonmpocs! TeXHUKH 0€3011acHOCTH.

24. TIna3meHHas 11aBka MeTauioB. CpaBHEHHE C 3JIEKTPOHHOIYYEBON IJIABKOM.

25. CyOnumanusi Kak METOJl OYMCTKM BeIIeCTB. BapuaHThl NpOBEIEHHMS OYHMCTKH.
JloCTOMHCTBA U OrpaHUuYeHHs MeToa. AnimapaTypHoe opopMIIeHHE.

26. OU3MKO-XMMHUYECKHE OCHOBBl JUCTH/ULIIMM KaK METOAAa OYMCTKH BELIECTB.
PaBHOBecue B cucteme KUIKOCTh-TIap AJis pa30aBieHHbIX pacTBopoB. Koadduunent pasaeneHus.
OtHocurenbHas neTydyecTsb. [Ipocras neperonka, MosiekyssipHas U GpakMOHHAs JUCTUIUISILIMSL.

27. O0mas XxapakTepUCTUKa METOJa peKTU(UKAIIMH. KOJIUYECTBEHHbIE XapaKTEPUCTUKH.
OcoOeHHOCTh pekTU(UKALNK Pa30aBIEHHBIX IO IPUMeECSIM pacTBOpoB. [IpuHIMIBI pacueTa yncia
TEOPETUYECKUX TapEIIOK.

28. A3seoTpomHas, SKCTpAaKTUBHash M COpOIMOHHAs pekTHu(ukauusa. TpeOoBaHus k
BEIIIECTBaM, HOJIBEPracMbIM OYHCTKE pexTHdUKanue. BricokoTemmneparypHas,
HU3KOTEMIIepaTypHasi peKTU(UKAIHS, peKTU(DUKAIM, TIPH YMEPEHHBIX Temreparypax. [Ipumepsl
PUMEHEHHSI.

29. OU3NKO-XMMHUYECKHE OCHOBBI METO/a XWUMHUYECKHX TPAHCIIOPTHBIX PEaKIni.
TpebGoBanusi kK TpaHCHOPTHBIM peakuusM. CBsA3b 3HaKa TEIUIOBOTO 3¢ dekra nmpsaMoi peakuuu c
HaIpaBJICHUEM ITEPEHOCA BEMIECTB. THUIIBI XUMUYECKUX TPAHCITOPTHBIX PEAKIIHH.

30. O6MeHHBIe 00paTUMbIE SHAOTEPMUYECKHE PEAKLUU ¢ 00pa30BaHHEM NMapoOOpa3HBIX
coeauHenuil. [IpuHIUN MeTO1a U IPUMEPHI HCTIOTIB30BAHUS.

31. Peakuun oOpa3oBaHUS HEYCTOHYMBBIX CYOCOEAMHEHUH C HX TMOCIEIYIOUM
JaucTiponopioHupoBanreM. CyIIHOCTh METOAA U IPUMEPHI UCTIOIb30BAHUSI.

32. Peakiuu cHHTE€3a M TEPMHUYECKON AUCCOLMALMU JIETy4uX coenuHeHui. MomumHoe
paguHupoBaHMEe LUpKOHUSA. TepMoauHamMMKa U KuHeTuka Ilapamerpsl, BiusiomMe Ha
3 PEKTUBHOCTh OYMCTKHU.
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33. DJIEKTPOXUMUYECKHME METOJbl OYHMCTKH BEHIECTB. T€OpPETUUYECKUE MPEANOCHUIKH.
Knaccudpukamuss  37eKTpoXuMUYeCKHX  MeTonoB.  CKOpOCTh  3JEKTPOJHOrO  Mpoliecca.
OnexTpoxumuueckas u Au(Qy3noHHas KHHETHKA.

34. Ilonapu3allMOHHbIE KPUBbIE HHAMBUAYaJIbHBIX MOHOB U cMeceld MOHOB. CrocoObl
NpoBeIEeHUS KaToJHOro mporecca. OCHOBHBIE (paKTOPBI, BiIUsONINE HA () (HEKTUBHOCTH OUUCTKH.
TBepble U KUAKUE KATOIbI.

35. LemenTamnus Kak pa3HOBUIHOCTh KaTogHoro mporecca. CyIHOCTH Mpolecca
nemMeHTauuu. GakTopsl, BaUsIoNe Ha 3 (HEKTUBHOCTh OYUCTKHU. AMapaTypHoe oopmiieHuE.

36. AnomHoe padunupoBanue. CymHocTh mporecca. IIpuymHBI  pacTBOpeHUs
AJIEKTPOIIOJIOKUTEIBHBIX MTpuMecel. TBepable U aMaabraMHbIe aHOJIbI.

37. Dnekrponuanu3. CymHOCTh Tpoliecca U 00JacTu ero mpuMeHeHus. TpeboBaHUsS K
MOHOOOMEHHBIM MEMOpaHaM.
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