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1. e 1 niIaHUpPYeMBbIe Pe3yJbTAaThl 0CBOCHHUS M CHMIIJIMHBI (MOIYJIs1)

[esbr0 0CBOEHMSI JUCIUIUIMHEI ABISETCA (POPMUPOBAHHE CIEAYIONIMX KOMITETEHIINI:

—OIIK-1. CrnocobeH aHanM3upoOBaTh M HMHTEPHPETUPOBATH PE3YJIbTATHl XUMUYECKUX
9KCHEPUMEHTOB, HAOJIIOICHUH U U3MEPEHUIA;

— OIIK-2. CnocoGeH TpOBOAUTH C COOJIOACHHEM HOPM TEXHHKH O€30MacHOCTH
XUMHUYECKHH DKCIEPUMEHT, BKIIIOYasl CUHTE3, AaHAJIU3, U3YYCHHUE CTPYKTYPhl U CBOMCTB BELIECTB
Y MaTEpUaJIOB, UCCIEA0BAHNUE IIPOLIECCOB C UX YUYACTUEM;

—IIK-1. CnocoGen BbIOMpaTh U MCIIOJB30BaTh TEXHUYECKHE CPEACTBA M METO[bI
UCOBITAHUM JUId pElIEHHUs MCCIEN0BAaTENIbCKUX 33/Jad XMMHMUYECKOM HalpaBlIE€HHOCTH,
HOCTAaBJIEHHBIX CIIELUAIMCTOM 00Jiee BEICOKOM KBaTM(UKALIH.

Pe3ynbpraramMu 0cBOEHUS IHMCLUUIUIMHBI SBIISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH .

NOIIK-1.1. CucremaTu3upyeT U aHAIU3UPYET PE3yNIbTaThl XUMUYECKUX 3KCIIEPUMEHTOB,
HaOJ01eHUH, N3MEPEHNUH, a TaK)Ke Pe3yJIbTaThl pAaCUE€TOB CBOMCTB BEIIECTB M MAaTEpUAJIOB.

NOIIK-1.2. [Ipemiaraer HHTEPIPETALUIO PE3YIBTATOB COOCTBEHHBIX SKCIEPUMEHTOB U
pPacYeTHO-TEOPETUYECKUX pabOT C HCMOJIb30BAHUEM TEOPETUUYECKUX OCHOB TPAAULMOHHBIX U
HOBBIX Pa3JI€JI0B XUMHUH.

NOIIK-1.3. ®opmynupyeT 3akiIlO4€HUs U BBIBOABI 110 pe3yibTaTaM aHajau3a
JUTEPATYpPHBIX JaHHBIX, COOCTBEHHBIX 3KCIEPUMEHTAIBHBIX U PAaCUE€THO-TEOPETUUYECKUX PaboT
XUMHUYECKON HAIPaBJIEHHOCTH.

NOIIK-2.1. PaboTaer ¢ XMMHUYECKMMH BEHIECTBAMH C COOJIOJACHHWEM HOPM TEXHUKH
0€30I1aCHOCTH.

NOIIK-2.2. TIpoBOOUT CHWHTE3 BEIMIECTB H MATEPHAJIOB pa3HOH MPUPOABI C
MCII0JIb30BaHUEM UMEIOIINUXCSA METOIUK.

NOIIK-2.4. [IpoBOANT UCCIIEIOBAHUS CBOMCTB BEIIECTB U MAaTEPUAIIOB C HCIIOJIB30BAaHHEM
COBPEMEHHOI'0 Hay4YHOI'0 000pY0BaHUs.

WIIK-1.1. ITnanupyer OTAeNbHBIC CTAIUHM WCCIEAOBAHUS MPH HATWYMH OOMIETO IUIaHa
HUP.

NIIK-1.2. ToTOBHT 3J€MEHTHI TOKYMEHTAILINH, TIPOCKTHI TUIAHOB M TIPOTPAMM OT/IEIBHBIX
sranos HUP.

2. 33}18‘11/1 OCBOCHHUA TUCHHUIIIMHBI

— OcBouth GoTO- U pPaAMALMOHHO-XUMHUYECKHE MPOLECCH], TPUHLIUIBI (OTO-, MUKPO- U
HAaHOIJICHOYHOW  TEXHOJIOTHMH;  COAEpXaHHWE€ U  IOCIEJOBATEIbHOCTh  BCEX  CTaauil
TEXHOJIOTHYECKOT0 Ipolecca MOTydeHUsI U300pakeHUsl B CJI0€ Pe3UcTa U MOIYNPOBOAHMKA, UX
OCOOCHHOCTH;

— HayuuTbcs oOLEHMBAaTH CBETOYYBCTBUTEIBHBIE CBOMCTBA pPa3jIMYHBIX PE3UCTOB U
BBISIBUTH IPUUYMHY Opaka, IoJy4JarouIuxcs n300paxeHui.

— IIpoBoAMTH KOHTPOJb KauecTBa PE3UCTOB JJS JIMTOrpaMuecKux IPOLECCOB
IIPOM3BOJICTBA MOJIYIPOBOJHUKOBBIX PUOOPOB U UHTETPAIBHBIX MUKPOCXEM.

3. MecTo AucuMnIuHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHO NPOrpaMMbl

Juctunnuaa otHOCUTCA K biioky 1 «/luctumimuael (MOIyIN)».

JlucuumiauHa OTHOCHTCS K 4YacTH 00pa3oBaTelbHOW MpOrpaMMbl, (OPMUPYEMOi
YY9aCTHHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH, TIPeAiaracTcsl 00 yJaroniuMcs Ha BEIOOP.

Jucuunimza BXxoguT B Moayns XuMHUs MaTepUaIOB

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALUM 10 AUCHHUIINHE

CemecTp 8, sk3ameH.



5. BxoaHblie TpCﬁOBaHI/Iﬂ AJIA 0CBOCHUA NUCHUIIIMHBI

Jljig ycTienrHoro OCBOCHUSI JUCIUIUIMHBI TPEOYIOTCSl KOMIIETEHLMH, COPMUPOBAHHBIE B
XO0JIe OCBOEHHS 00pa30BaTeIbHBIX IPOTrPaMM HPEAIIECTBYIOIIETO YPOBHS 00pa3oBaHusl.

JUis  yCcHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOYyIOTCs pe3ylbTaThl OO0y4YeHHsS IO
CIIEIYIOIIMM JMCLUIIJIMHAM: HEOpraHW4YecKas XHUMHUS, aHAJIUTHYECKas XUMMsI, OpraHUYecKas
XUMUS, (U3NYECcKas XHUMHS, BBICOKOMOJIEKYJSIPHBIC COCIMHEHHUs, KBAHTOBAas XUMHUS, (HU3UKA,
METO/Ibl MATEMATUYECKOU CTATUCTUKU B XUMUHU.

6. SI3bIk peaau3anuu

Pycckuit

7. O0beM TUCHUTITTHHBI (MOTYJIA)

OO01mmas TpyI0eMKOCTh TUCIUIUIHHBI cOcTaBisieT 6 3.e., 216 JacoB, U3 KOTOPHIX:
— JIeKIMu: 56 u.;
— MpakTHYecKue 3ausaTus: 16 4.;
— mabopatopHbie paboThl: 48 u.
B TOM YHCJIC IPAKTHYECKask MOAroToBKa: 48 u.
O0OBeM caMOCTOSTEIBHON paOOTHI CTY/ICHTA ONPEICIICH Y4eOHBIM ITAHOM.

8. Conep:xkaHue TMCUUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TEMaM

Tema 1. OcHOBBI TUJIAHAPHOW TEXHOJOTHMH HMHTErpajbHBIX cXxeM. CylHOCTb
JUTOTPAPUUECKUX METOIOB.

OcHOBHbIE CTaAMM IUIAHAPHOW TEXHOJOTMM U TpeOoBaHMS K HUM. Mecto
auTorpaUuecKux IMPOIECCOB B IUIaHApHOW TexHojoru. OOmme TpeOoBaHWS K TPYIIIOBOU
opranu3zanuu GotomuTorpaduyueckoro mnpoiecca. TpeboBaHUS TEKTPOHO-BAKYYMHOUM THTHEHBI.
CymHoCTh InTOrpauuecKux METOI0B, OCHOBHBIC IMTOHITHS U TEPMHHBI.

Tema 2. @oTope3ncTsl U (HOTOIIA0TIOHBI

[Tonsitue o pomopesucme, €ro OCHOBHbIE COCTABIIAIONINE KOMIIOHEHTHI U UX Ha3HAYEHMS.
[To3utuBHBIE U HeraTuBHbIE (QoTope3ucThl. Kiaccupukaius CBETOUYBCTBUTEIbHBIX BEILECTB.
OcHOBHBIE 3aKOHBI M THUIBl (POTOXMMUYECKUX peaKUUid. OJIEKTPOHHBbIE MEpPeXobl IMpHU
MOTJIOIEHUH CBETA U JIEKTPOHHBIE CHIEKTPHL. [IoHATHE 00 aKTUHUYHOM U3JTy4eHUH U KBAHTOBOM
BbIXOZIe. MeTo/Abl TMOBBIIIEHUS CBETOYYBCTBUTEIBHOCTU (oTOpe3ucToB. OCHOBHBIE (DHU3HKO-
XMMHUYECKHE CBOICTBA U (pOTOXMMHUYECKHE MpOLecChl B (OTOPE3NCTaX, HAILIEAIINX HauOobIIee
IPUMEHEHHE B TEXHOJIIOTUU: Ha OCHOBE HAa(TOXWHOHIWA3UJIOB, NOJMBHUHWILIMHHAMATA,
NOJMMETUIMETaKpUiIaTa, IUKJIN30BaHHOTO Kaydyka. CBETOYYBCTBUTENIBHOCTH (DOTOPE3UCTOB.
OcHOBHbBIE KpPUTEpUU OLEHKU (OTOPE3UCTOB — paspellaroniasi CrnocoOHOCTb, CHEKTpalibHas
qyBCTBUTEIBHOCTD, KUCJIOTO-, IIE€JI0YE- U IIa3MOCTOMKOCTD.

Domowabnonsr. HazHauenue u TpedoBanue kK HUM. L[BeTHBIE 1 MeTaITHYeCKHe Ia0I0HBI,
MX CPaBHUTENbHBIE XapaKTEPUCTUKH, Ha3HaUeHUE. [IoHATHE O TOMOJIOTUH CTPYKTYpPBI, IEPBUYHOM
OpUTHHAJIE, ’TAJIOHHOM U paboueM ¢oTtomadiione, Moayie poromradaona, Gurypax CoBMEIICHUS.
[Tpou3BosacTBO (HOTOIIA0IIOHOB — OCHOBHBIE CTaJWHU, MaTepUallbl, METOJbl, 00OpYAOBaHHE,
croco0bl MyIbTUILTUKAUMK. OCHOBHBIE XapaKTEPUCTUKH MIA0JIOHOB — ONTHYECKasl MJIOTHOCTD,
pasperniaronias cnocoOHOCTh, KOAPPHUIIMEHT KOHTPACTHOCTH, FEOMETPHUECKUE XapaKTEPUCTHKH.
Buner nedexron madnonos. MHpopmaTuBHOCTH (HOTOIIA0TOHOB.

Tema 3. OcHoBHBIE cTaaNK (HOTONUTOrPaYUIECKOTO MpoLecca.

[ToaroroBka moBepxHOCTU. Buapl 3arpsi3HEHUI MJIACTUH U CHOCOOBI MX YCTpaHEHHS.
['mapodobusanms moBepxXHOCTH. MeToIbl KOHTPOJISI KauecTBa MOBEPXHOCTH U MIEHTH(PUKALIUU
3arpsA3HECHHUI.

- ®opmupoBaHue (QOTOPE3UCTUBHBIX IUIEHOK. OCHOBHbIE TpeOOBaHMS K IapamMeTrpam
TIeHOK. MeTo/ibl HaHeCceHUs, 1e(heKThI IUIEHOK (POTOPE3UCTA.



- Cymka mieHoK. BbiOop Temmeparypbl CYIIKH C Y4Y€TOM TEMIIEpaTyp CTEKIOBaHUS,
BA3KOTO TEUYEHHS] W PasNIOKEHHUs MOJMMepa M CBETOUYBCTBUTEIBLHOTO KOMITOHEHTa. JledekTsl
IJICHOK.

- DkcnonnpoBanue Y D-uznydenuem uyepes poTomadnonsl. MICTOUHUKN U3ITy4eHUS M UX
SHEPreTUYECKUEe  XapaKTepUCTUKU. Bpibop wucrounumkoB. [lapamerpsl, ommchIBaromue
(oToXUMHUECKUE PEaKIIMH HA CTAAUU TOTJIOIICHHS CBETA.

- IposBnenune ¢oropesuctoB. Meroabl mnposiBieHus. Bunuel nedexToB  mocne
JKCIIOHUPOBAHUSA W MposBiIeHUsA. KOHTPOJIb NOJHOTBHI yHAJ€HUS PE3UCTA U IEOMETPUYECKHUX
pa3MepoB PUCYHKA.

- 3BanyonuBanue potopesnctoB. OCHOBHOE Ha3HAUYCHUE U yCIOBHS 3aay0uBanus. Beioop
temneparypbl. OCHOBHBIE IPOIIECCHI, TPOUCXOAIINE TIPH 3a1yOIMBAHUH.

- TpaBneHne B «OKHax» IUAIIEKTPUYECKHX C0eB. OCHOBHBIC CIIOCOOBI TpPABJICHUS.
TpeboBanus K nmpoBeacHuto TpasicHus. KonTpoas momHotsl yaanenus SiOz, SisNs u pasmepos
pHCYHKA.

- VYnanenue dortopesucra. MeToabl yaaieHus 3ayOJCHHBIX MO3UTHBHBIX M HETATUBHBIX
pe3uctoB. OpraHuyeckue M HEOPraHUYECKHE COCTaBbl AJsi yaajneHuss. KOHTpOJIb MOJTHOTHI
yIaJIEeHUSI.

Tema 4. OcobenHoCTH TIEpeHOca H300pakeHus B cucteme (oTomadioH — POTOPE3uCT.

BnusiHue mnapaMeTpoB OCBETUTENIBHBIX CHCTEM, CBOWCTB (OTOMmIA0IOHA, (HU3UKO-
XUMHYECKHX, CIIEKTPAIBHBIX U (POTOTEXHHMUECKUX XAPAKTEPUCTUK (POTOPE3MCTOB Ha mepenady
n300paxenus B cucteme poromadion — porope3nct. CBETOUYBCTBUTEIBHOCTH (POTOPE3UCTOB, €€
doroxumMuuecKuil 1 PU3NKO-XUMUYECKHE aCTIEKThI. XapaKTePHUCTUICCKE KPHBBIE HETATUBHBIX U
MO3UTUBHBIX ¢boTope3ucToB. OcHoBHbIE KOJIMYECTBEHHbBIC XapaKTePUCTHKHU
CBETOYYBCTBUTEIHHOCTH. [IOHATHS TOPOTOBOI YyBCTBUTEIHHOCTH, KOHTPACTHOCTH (POTOPE3UCTA,
XapaKTepUCTHUUECKON MIHPOTHI, 00JacCTU NEHCTBUS 3aKOHA B3aUMO3aMECTHMMOCTH. OmnTHueckue
SIBIICHHS B cCUCTeMe — Audpakiusi, HHTepepeHns, OTpakeHNe — M MX BIUSHHUE Ha pa3peIIaroIyto
crocobHocts  (potopesucra. IlposBnenue wuzobpaxenuii B (doTtopesucte. OcobeHHOCTH
NPOSIBJIICHUS] HETAaTUBHBIX M MO3UTHUBHBIX (oTope3uctoB. CocTaBbl mposiBuTeiei. KuHernka
nposiBineHus.  Jlepektsl B mepeHeceHHOM  penbede. OCHOBHBIE KPUTEPUM  OLIEHKH
BOCIIPOM3BEICHHS N300pakeHust. KiiH mposiBieHusI.

Tema 5. OcobeHHOCTH nepeHoca n300paxeHus B cucteMe (OTOPE3UCT — MOTOKKA.

OcobeHHocTH TepeHoca M300paxeHuss ¢ (GOoTope3ucTa yepe3 IUAIEKTPUUYECKUH cIoi B
MOJ/UIOKKY KpeMHHsA. TpeOOBaHUS K TPOBEJCHHUIO TIPOLECCOB TpaBIICHUS. XapaKTepHBIE
0COOEHHOCTH TPaBJICHHs TOHKUX IJIEHOK. KMHeTHKa reTeporeHHbIX peakiuii TpaBiaeHus. MeTo bl
TPaBICHHUS — XUMUYECKOE, TUIa3MEHHOE, (POTOAKTUBUPOBAHHOE (KUKOCTHBIE U CYXHE IPOIIECCHI).
BnusHre Ha mepeHoC HW300paKeHHWsS TEMIIepaTypbl, THUIIA MaTepuaia, BEJIWYHHBI aJre3ud
dorope3ucta K TOAJOXKKE, YCIOBHHM 3anyOiuBaHus, CIOCOOOB TpPABIEHMs, CTENEHHU
rupogoOHOoCcTH moBepxHOCTU. OcobeHHocTn TpaBieHus cioeB SiOz. W3orpomHoe u
AHM30TPOITHOE TpaBiieHue. TpaBurenu it Metaumueckux cioes — Al, Cu, Ag, Cr, Ni, Au u
JIpyrux MaTepuanioB. MeToapl ymaneHus 3aayOsieHHBIX pe3uctoB. Kmmu tpasnenus. [Ipodumm
pucyHka. Kpurepun BOCIpoU3BOJMMOCTH PUCYHKA CXEMBbI B ITOJIy4€HHOM pesbede.

Tewma 6. [ledexTs! poTommuTorpaduyeckoro mpoiecca

Bunsl Opaka B ¢poronutorpaduu. Knaccupukanus nedpexros. Ilokazarenn pazmMepHOCTH,
TOYHOCTH, JePEKTHOCTH Ha BceX craausx ¢oronurorpaduu. Jledekrs, 00ycIOBIECHHBIE
npuMeHeHueM (oTomadioHoB. JledekTbl, CBA3aHHBIE C MCIOJIb30BaHUEM (OTOpPE3UCTa U
00paboOTKON ero Ha CTauusX TMPOSBICHUS W TPABICHHS. [EXHOJOTHYECKHE Je(EeKTHI,
BO3HHKaroImue B xone ¢oromutorpadun. Criocodsl ycrpanenus aedekroB. bpak uHTErpanbHbIX
CXEM, CBS3aHHBIA C (DU3MKO-XMUMHUYECKHMHU TPOIEccaMid (OPMHUPOBAHUS DIIEMEHTOB CXEMBI.
KOHTpOJIb TEXHOJIIOTHYECKUX MTPOLIECCOB.

Tema 7. CyOMuKpoHHast TUTOrpadus



HcTounuku w3nmydeHUs, MAOIOHBI, PETHCTPUPYIONINE MaTepHalbl, MPUHIMITHAILHBIC
CXEMBbI YCTAaHOBOK. UyBCTBUTENBHOCTD, Pa3pelIatonias cCliocOOHOCTb, MJIa3MO- U TEPMOCTOMKOCTb.
Pagnanmonnbple mpomecchl B IUIGHKAaX pPe3UCTOB. [lepCHeKTHBBI pa3BUTUS U TEXHUYECKHE
orpanuueHus. Jlazepnas aurorpacdusa. Pentrenonurorpadusa. Dnextpononurorpadus. Monno-
Jy4eBas JIuTorpadusi.

Tema 8. Hanonutorpadus

Bunsl  nanonurorpaduu:  TepMOKOHTakTHas Jyurtorpadusi, Y D-HaHOMMIPUHTHAS
dboTonmurorpadusi, MUKpOKOHTaKTHasE (hoTosuTorpadus.

9. Tekyuuii KOHTPOJIb MO TUCHUTLTHHE

Texyiuit KOHTPOJIb O AUCHHUIIIMHE MPOBOIUTCS ITyTEM KOHTPOJIS OCEIIAeMOCTH, TECTOB
M0 JICKIMOHHOMY MaTepually, BBIIIOJHEHHS JOMAIIHUX 3a/JaHUi, CAaud M 3alIUTHl OTYETOB IO
n1abopaTopHbIM paboTaM U pUKCUpyeTcs B popMe KOHTPOJIbHOM TOUKH B CEMECTPE.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTEPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

3a4eT c OLeHKON B BOCBMOM ceMecTpe IIPOBOJUTCS B MUCBbMEHHOM (hopMme 1o Guieram.
buner conepXUT TEOpPETHUYECKHE BOMPOCH], COOTBETCTBYIOIINE KOMIETEHTHOCTHOW CTPYKType
JUCLMIUIMHE M IpeanojiaraloT OTBeThl B pa3BEépHyToi ¢opme, mposepstomue MOIIK-1.3 u
NIIK-1.1. IIponomxkuTtenbHOCTH 3auera 1,5 yaca.

ITpuMepHbIii IepedeHb TEOPETUYECKUX BOIIPOCOB:
OcHoBHBIE cTaguK 0AHOTO (hoToMTOrpaduyeckoro mukia. Mx kparkas xapakTepucTUKa.
®oromabnonsl. Tumnel GoTomadbIoHOB, UX MPEUMYILIECTBA U HEJOCTATKH.
@DaKTOpbI, BIUSIOMINE Ha IEPEHOC N300paKEHHS B CHCTEME (POTOPE3UCT — MOTIOKKA.
[lepeuncnuth OCHOBHbIE TpPeOOBAaHUS K OCBETUTENBHOM CHCTEME B YCTaHOBKax
OKCTIOHUPOBAHMSA. BiMsHWE WHTEHCHUBHOCTH OCBEIIEHHOCTH HAa YXOJI pa3MepoB
3JIEMEHTOB. 3aKOH B3aMMO03aMECTUMOCTH.
5. OcHoOBHBIE (POTOXUMHUYECKUE PEAKIIUH U 3aKOHBI.
Hono — myueBas nutorpadus.
7. TpaBieHHEe IUJICHOK IHOKCHIA KpeMHHUs. M30TporHOE M aHW3OTPOIHOE TpaBJICHUE,
npodwis pucyHka. Kinua TpaBieHus, pakTopbl, BIUSIOIINE HA HETO.
8. Ilepeunciantb OCHOBHBIE (DAKTOPHI, BIMSIOIIME HA TEPEHOC H300paXKCHUS B CHCTEME
¢doromabdiaoH — GoTope3ucT.

PesynmpraThl 3adera C OIEHKOH OMPENENSIOTCS OLEHKAMH «OTIHMYHOY», «XOPOIIOY,
«yJIOBJIETBOPUTENHHOY, HEYIOBJIETBOPUTEIHHOY.

PesynbTaThl MPOMEXKYTOYHON aTTECTAlMU 3aBUCIT U YUUTHIBAIOT PE3YyJIbTATHI TEKYIIETO
KOHTPOJIA (pe3y/bTaT CJIaud U 3aIUThl OTYETOB 110 JaOOpaTOpHBIM paboTam). s mpoxoxIeHus
POMEKYTOYHOW AaTTeCTallud CTYAEHTY HEOOXOJMMO BBITIOJHUTH H CJaTh OTYETHl TI0
7a0opaTOpHBIM paboTaM, HalpaBICHHBIM Ha MCCIEIOBAHHE CBETOUYBCTBHUTEIbHBIX CBOMCTB
pa3IMYHBIX PE3MCTOB, BHISIBICHUS M yCTpaHEHHE MPUUYMH Opaka MOTYYaroNIiXcsl H300pakeHUH.
Beimonnenne maboparopHeIXx padOT M 3allMTa OTYETOB MO HHMM HAIPaBICHO Ha OLCHKY
chopmuposannoctu MOTIK-1.1.,1.2.,,2.1., 2.2, 2.3., UT1K-1.2.

NS

S

11. YyeOHO-MeTOAUYECKOE OOecTieueHUe

a) DJIEKTPOHHBIN yueOHBIH KypC 10 AUCHHILIHHE B JJIEKTPOHHOM yHUBepcutetre «Moodley

0) OlieHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJIS M TMPOMEXKYTOYHOM aTTECTAllUM I10
JUCLUIINHE.

B) [lnan mpakTHyeckux U 1abOpaTOpHBIX 3aHATHIM 110 TUCHUIUIMHE.

r) Meronndeckue yka3aHus Mo MPOBEACHUIO JTJaOOPaTOPHBIX padoT.

1) MeTtonudeckue yka3aHusl 10 OpraHU3alud CaMOCTOSITEIbHON pabOThI CTY/IEHTOB.



12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JTUTEpaTypa

- T'ynemmoBuu E. H. OcHoBbl otonmurorpaduu / E. H. I'yaeimoBuy, H. A. T'aBpuienko. —
Tomck : U3a-Bo Tom. yu-Ta, 2009. — 180 c.

- Kupees B. 0. Hanorexnonoruu B MUKpodJieKTpoHuke. Hanomurorpadus — nmporeccsl u
obopynosanue / B. 1O. Kupees. — Jlonronpyausiii: Matemnekr, 2016. — 319 c.

0) IOTIOJHUTENbHAS JINTEpaTypa:

- Mopo. Y. Muxkpomurtorpadus / Y. Mopo. — M. : Mup, 1990. — 240 c.

- CBeTO4yBCTBHUTEIbHBIE TOTUMEpPHBIC MaTepuaiibl / moa pea. A. B. Enpuosa. —JI. : Xumus,
1985. -297 c.

- BBenenue B nmporeccsl HHTETPAIbHBIX MUKPO- U HAHOTEXHOJIOTHIA: yueOHOE mocodue s
By30B. T. 2. TexHoJOTHYECKHE aCNEKTHI. [DIEeKTPOHHBIM pecypc]: YueOHble mocoOus —
OnekTpoH. gaH. — M. : JIaboparopust 3Hanwmii, 2011. — 252 c.

- BBenenue B nporecchl HHTErpalibHBIX MUKPO- U HAHOTEXHOJIOTHI: yyeOHOe ocodue s
By30B. T. 1. ®DuU3UKO-XMMUYECKHME OCHOBBI TEXHOJIOTUHU MHUKPOIEKTPOHUKH.
[DnexTpoHHBI pecypc]: YueOHble mocoOus — DnekTpoH. naH. — M. : JlaGopaTtopus
3Hanui, 2010. — 392 c.

- Bsenenue B dotonurorpaduto. / [lox pen. B.H. JlaBpumesa. — M. : Dueprus, 1977.

—400 c.
B) pecypchl ceti HTepHeT:
- Texnonorus U3TOTOBIICHHUS MHKPOCXEM. Pasznen 11 dotonurorpadus

http://elanina.narod.ru/lanina/ind/student/tehnology/text/pagell.htm#p2

- JlammaoB b. A. Texuomorus nutorpaduyueckux mporeccoB. YueOHoe mocobue —
MoCKOB3CKHii TOCYJapCTBEHHBII HHCTUTYT AJMEKTPOHUKU U Matematuku. M., 2011. — 95
c. https://www.hse.ru/pubs/share/direct/document/51858404

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE !

— Microsoft Office Standart 2013 Russian: maket nmporpamm. Brirodaet npunoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIMYHO JoCTyIHBIE oOnaunble TexHosmoruu (Google Docs, SInaexc Auck u T.11.).

0) HQOpPMaIIMOHHBIE CIIPABOYHBIE CUCTEMBIL:

— DJNEKTPOHHBIN KaTajuor Hay4noi 6ubmoTexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— ObpazoBatenbHas mardopma KOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

AynuTopuu 1Sl IPOBEICHUS 3aHATUM JTEKIMOHHOTO TUIIA.

AynuTopun IS TPOBEACHUS 3aHATHUM CEMUHApPCKOrO THIMA, WHIUBUAYAIbHBIX U
TPYNIOBBIX KOHCYJIBTALUN, TEKYILETO KOHTPOJIS U IPOMEKYTOYHOM aTTECTALINH.

[Tomerenust aisi cCaMOCTOATENBHON paOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOU M
JOCTYNIOM K ceTH VIHTepHET, B AIIEKTPOHHYI HWH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH()OPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.


http://elanina.narod.ru/lanina/ind/student/tehnology/text/page11.htm#p2
https://www.hse.ru/pubs/share/direct/document/51858404
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

JIaGopaTopuu OCHAIlEHb! BBITSKHBIMH HIKadaMHu U HEOOXOTUMBIM 000PYI0BaHHEM:
Y CTpoicTBO 111 HAHECEHHS TOHKHX IICHOK PE3MCTOB Ha MOJIOKKH;
HcTounuk ynpTpaduoIeToBOro CBETa,
AHaIMTHYECKUE BECHI;
Crnekrpodoromerp UV-1800 ¢pupmer Shimadzu, CD-56;
CymibpHbIN mKad.
. Mukpockon MMV, MM
I/ICHOJ'IBS}’IOTC}I (GoTOpe3UCThl PA3IMUHBIX MapoOK, MMEKTCS HEOOXOAMMBIE PEaKTUBBI U
nabopaTopHas ocyja.
AynmutopuM JUIS  TPOBEACHUS 3aHATHH JIEKHMOHHOTO W CEMHMHApCKOrO  THIIA
UHAUBUIYAJIBHBIX W TPYNIOBBIX KOHCYJIbTAlMi, TEKYILEro KOHTPOJS M MPOMEXYTOUHOH
aTTeCTalluy B CMEUICHHOM (hopmaTe («AKTPY»).

ok wdE

15. Uudopmanusi o pazpadboTunkax

I'aBpunenko Haramust AifpatoBHa, A-p. XUM. HayK, JOLEHT, Kadeapa aHATUTHYECKOU
xumun HanmonanbHOro uccinenoBarenbckoro TOMCKOro rocynapCTBEHHOIO YHUBEPCHUTETA,
JIOLICHT.



