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C581Cd755638&%@]@@“&%&%@%&%%%& JUCIUIIIIMHBL «XHUMHUSI» SIBISICTCSI OCBOCHHE OCHOBHBIX

MOJI0KECHU I XHUMHH, SaKOHOMepHOCTCﬁ IMPOTCKAHNUA XUMHYCCKHUX IIPOLCCCOB, a
TAKXKC TIIOATOTOBKAa CTYIACHTOB K YCBOCHHIO O6HII/IX CCTCCTBCHHOHAYYHBIX U
CIICOHUAJIbHBIX JHUCIHUIIIMH.

3agaum n3y4eHus JMCUMILIMHBI

- [IpuoOpeTenne 3HaHM PyHIAMEHTATBHBIX 3aKOHOB XUMHH, XUMHUH 3JIEMEHTOB U
TJIABHBIX POMBILIUIEHHO BaXXHBIX XUMUYECKHUX BEILIECTB;

- IpUOOpPETEHNE HABBIKOB MTPOBEACHUS XUMHUYECKOT0 SKCIIEPUMEHTA;

- OCBOCHHME OCHOBHBIX METOJIOB ITOJy4YE€HUS] HEOPTaHUYECKUX BEILECTB;

- (hopMHpoBaHNE HABBIKOB XMMHUYECKUX PACUETOB.

Komnerenuuu, gopMupyembie B pe3y/ibTaTe 0CBOCHUS AU CHUIIIHHBI

OIIK-1. CrnocobeH mpuMEHATh €CTECTBEHHOHAY4YHbIC U OOIIEHHKEHEPHBIC
3HaHUS, METOJIbI MAaTeMaTUYECKOTO aHaiu3a M MOJICTIMPOBAHUS B WHKCHEPHOU
NEeSTeIbHOCTH, CBSI3aHHOM C pa3pabOTKOM, IPOCKTUPOBAHUEM,
KOHCTPYUPOBAaHUEM,  TEXHOJOTHUSAMH  TPOU3BOJCTBA U  OKCIUIyaTalluu
OMOTEXHUYECKUX CUCTEM.

OIIK-1.2. IlpumeHsIET €CTECTBEHHOHAYYHBIE 3HAHUS B HWHXECHEPHOMU
MIPAKTUKE MPOCKTUPOBAHUS OMOTEXHUICCKUX CUCTEM.

OIIK-3. CriocobeH NpOBOJIUTH SKCIEPUMEHTAIBHBIC HWCCICIOBAHUS U
U3MEpeHus, 00padaThiBaTh W TIPEACTABIATH IIOJIYYEHHBIC MaHHBIE C Yy4ETOM
crenuPuky OMOTEXHUYECKUX CUCTEM U TEXHOJIOTUI

OIIK-3.1. IIpoBOOUT 53KCIEPUMEHTAIbHBIE HCCIEIOBAHUS U HU3MEPEHMUS,
UCIIOJIb3YsI COOTBETCTBYIOIIEE 000PYI0BAHNE U COBPEMEHHBIC METOIUKH.

OIIK-3.2. OO6pabaThiBacT JKCIIEPUMEHTAIbHBIE JIaHHBIE C  YYE€TOM
crenupuky OMOTEXHUYECKUX CUCTEM U TEXHOJIOTHH.

OIIK-3.3. IlpencraBisieT NOJYYEHHBIE HKCHEPUMEHTAJbHBIE JaHHBIE C
y4eToOM Crienu(PrKu OMOTEXHUYECKUX CUCTEM M TEXHOJIOTHH.

Pa3aenbl 1uCHMIINHBI

Beenenue. OCHOBHBIC XMMHUUYECKHUE MOHSITHS 1 3aKOHBI.
OCHOBBI XMUMUYECKOW TEPMOJINHAMUKH

XuMnueckass KHHETHKA, KaTalnu3

Xumuueckoe U (ha3oBoe paBHOBECHS

Crpoenue BeniecTna

PacTtBOpBbI

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU
DIIEKTPOXUMHUYECKUE CHUCTEMBI
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1 Heap u 3apaum qucuunanHbl. IlepedeHs miiaHupyemMsIx pe3yabTaToB 00y4e-
HMA M0 JMCUMILINHE, COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJbTaTaMH OCBOCHHS OC-
HOBHOI nMpogeccuoHaAIBLHOM 00pa30BaTeJIbHOI MPOrPAMMBI

1.1 Heap 1uCUMIINHBI
Lenbro mpernogaBaHus TUCIUILTHHBI « XHUMUS» SBIISIETCSI OCBOCHUE OCHOBHBIX TTOJIOKCHHUN XUMUH,
3aKOHOMEPHOCTEH MPOTEKAHHWSI XUMHUYECKHX IPOIECCOB, a TAKXKE MOJTOTOBKA CTYACHTOB K YCBOCHHIO
OOIINX €CTECTBEHHOHAYYHBIX U CICIUATBHBIX JUCIUILINH.

1.2 3agayu u3ydeHus QU CHUIINHbBI

- [Ipuobperenue 3HaHUN PyHAAMEHTAIBHBIX 3aKOHOB XUMHH, XUMHUH 3JIEMEHTOB U IJIaBHBIX MPO-
MBIIUIEHHO B&KHBIX XUMUYECKHUX BELLECTB;

- IpUOOPETEHNE HABBIKOB ITPOBEICHUSI XUMUUYECKOT0 3KCIIEPUMEHTA;

- OCBOEHUE OCHOBHBIX METOJOB II0Iy4Y€HUsI HEOPTraHUYECKHUX BEILECTB;

- (hopMUpOBaHHNE HABHIKOB XUMHUYECKUX PACUETOB.

1.3 IlepeyeHb NIAaHMPYEMBIX Pe3yJabTATOB 00yYeHHUs N0 JUCIHUILIMHE, COOTHECEHHBIX € MIa-
HUPYEMBIMH Pe3yJIbTATAMH OCBOEHHMSI OCHOBHOI NPOo(ecCHOHATBHOM 00pa30BaTeJIbHONH NMPOrpam-

MBI

Inanupyemvie pesynbmamol 0c60eHUs OCHOBHOU
npogheccuonanrbHoll 06pa308amenbHol NPOSPaM-
Mbl (KoMnemeHyuu, 3aKpenyienuvle 3a OUCYUNIU-

Koo u naumenosanue umn-
ouUKamopa O0CMuICeHUsl
KOMAemeHYuu, 3aKpenieH-

ITnanupyemvie pezyromamol 06yuenus no
oucyuniune, COOMHeceHHvle ¢ UHOUKAMO-
pamu 00Cmudicenuss KoOMnemenyutl

HO) HO20 34 OUCYUNTUHOU
KOO KoMnemeH- Haumenosanue xomnemen-
yuu yuu
OIlK-1 Crnocoben  mpumensts | OIIK-1.2 3namsb: 3aKOHBI, 3aKOHOMEPHOCTHU
ecTecTBeHHOHayuHble U | [Ipumenser €CTe- | U NOHATUSA XUMHUHU, UX MaTeMaTu-
OOIIEMH)XCHEPHbIE 3HA- | CTBEHHOHAy4YHbIE 3Ha- | YECKHWI ammapar, CBOMCTBAa OCHOB-
HUS, METOJbl MaTeMAaTH- | HUS B HHXXEHEPHOM | HBIX IPYNI HEOPraHUYECKHUX Be-
YECKOI0 aHAJIW3a U MO- | IPAKTHKE IPOEKTUPO- | IIECTB
NEINPOBAHNUS B MHXKE- | BaHUSA OuoTexHUue- | Ymems: NpuMEHsTh 3HaHUSA B 00-
HEPHOM  JEATENBHOCTH, | CKUX CUCTEM JAaCTH XUMHH JUISI TTOCTPOEHUS
CBSI3aHHOM C pa3paboT- CXEM aHaJIu3a, IPOBEICHUH pacye-
KOW, TNPOEKTHUPOBAHUEM, TOB, B TOM YHUCJI€ B HMHKEHEPHOU
KOHCTPYMPOBAaHUEM, NpaKkTUKE MPOEKTHUPOBaHUS OHO-
TEXHOJIOTUSIMA ~ IIPOU3- TEXHUYECKHUX CUCTEM
BOZCTBA M JKCILTyaTaluu Bnaoemsy (urnu Umemsv onvim Oe-
OMOTEXHUYECKUX CUCTEM AmenpHOCmu): HABBIKAMU XHUMH-
YECKOIro JKCIIEPUMEHTA, IPUMEHE-
HHAsSIT MaTeMaTU4yecKOoro ammapara
pa3IMYHBIX pa3[eIOB XUMHUU JUIS
pelIeHNs TOCTABJICHHOM 3aa4u
OIIK-3 Crnocoben  mpoBoauts | OIIK-3.1 3namp: 0COOEHHOCTH TOCTPOCHHUS
JKCIIEpUMEHTANIbHbIE HC- | [[poBOAMT  DKCIEpH- | XUMHUYECKOTO HKCIIEPUMEHTa, CO-

CIIEZIOBAaHUsI U U3Mepe-
Hus, oOpabaTeiBaTh U
MPEJICTaBIATh TOJIY4eH-
HBIC JAHHBIE C YYETOM
cnenupuKkd  OMOTEXHU-
YEeCKHX CHCTEM U TEXHO-
JIOTU M

MEHTAJIbHBIE HCCIIE0-
BaHUA W HU3MCPCHUA,
UCTIONB3YSl  COOTBET-
CTByIOIIIee 00OpYyIOBa-
HUE H COBPEMEHHBIC
METOINKH

BPEMEHHBIX METOAMK €ro MpoBe-
JIEHUs, TPUHIUIIBI pabOTHl 000pY-
JIOBaHMs, HEOOXOAUMOTO ISl TIPO-
BEJICHUSI SKCIICPHUMEHTA

Ymems: ctpouth cxemy skcmepu-
MEHTAJILHOTO MCCIICIOBAHUS M HE-
00x0oauMoOi 00pabOTKH MONTyYeH-
HBIX PE3yJbTAaTOB
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ITnanupyemvie pesynomamol 0C80€HUS OCHOBHOU
npogeccuonanvHol 0o6pazoeamenbHoU NPocpam-
Mbl (KoMnemeHyuu, 3aKpenyieHusle 3a OUCYUNIU-

HO)

KOO KOMnemen-
yuu

Haumenosanue xomnemen-
yuu

Koo u naumenosanue un-
OUKamopa OOCMUAICeHUs.
KOMNEemeHYUU, 3aKpeniet-
H020 34 OUCYUNIUHOU

Inanupyemvle pezynrvmamei 06yueHus no
oucyuniume, COOmMHeceHHbvle ¢ UHOUKAMO-
pamu 00CMUdICeHUs. KOMnemeHyul

Bnaoemov (unu HUmemv onvim Oe-
AmenbHocmu). BBIIOJHCHUS DKC-
IIEpUMEHTa, NPOBEACHUsSI Tpedye-
MBIX PacyeTOB

OIIK-3.2
OGpabarbiBaeT 3KcCIe-
PUMEHTAIILHBIC JaHHBIE
C yuyeToM crenupuku
OMOTEeXHUYECKUX  CH-
CTEM U TEXHOJIOTUI

3unamsp: MaTeMaTUYECKUIl anmnapar,
HEOOXOAMMBIM 1T 00pabOTKH
IKCIIEPUMCHTAIBHBIX JaHHBIX, B
TOM YHCJIE C YYETOM CIEHU(PUKH
OHMOTEXHUYECKUX CHUCTEM U TEXHO-
JIOTUH

Ymems: mpoBomaute 00pabOTKY
MOJYYEHHBIX JKCHEPUMEHTATbHBIX
JaHHBIX U COOTHOCHTH MX C HOp-
MAaTUBHOM JOKYMEHTAIUEN
Bnaoemov (unu Umemov onvim Oe-
AmenabHOCmu): HaBbIKAMH 00pa-
OOTKHM JAHHBIX XHMHYECKOI'O JKC-
NEPUMEHTa, B TOM YHCIIE C YyU4EeTOM
cnenupuKkd OUOTECXHUYCCKUX CH-
CTEM M TEXHOJIOTHI

OI1K-3.3
[IpencraBnsier
YeHHbIE

MoJy-
3KCIIEPUMEH-
TadbHBIC JIaHHBIE C
Y4ETOM crenupuKu
OMOTCXHUYCCKUX  CH-
CTEM M TEXHOJIOT UM

3uamsb: criocoObl TNpEACTABICHUS
pe3yIbTaTOB XMMHYECKOIO 3KCIle-
pUMEHTa, B TOM 4YHCJIE C Y4YETOM
cnenupukd OUOTEXHUYECKUX CH-
CTEM U TEXHOJIOTUH

Ymems: mpencraBiATe noMyueH-
HbI€ DKCIEPUMEHTAJIbHbIE JaHHbIE,
B TOM 4YHCJIE TIPU COCTaBIEHUH OT-
YeTOB, MyOIMKaAIUi U TPOYETo
Bnaoemo (unu Umems onvim Oe-
AmenvHocmu): HaBbIKaMU Tpe-
CTaBJICHUS DPE3YJIbTaTOB JKCIIEpPU-
MEHTaJIbHOM paboThl B BHJE Ipe-
3eHTalMi, MyOJIMKaluil 1 Ipoyero
C yderoM crneuupuk OUOTEXHU-
YECKUX CUCTEM M TEXHOJOTUI

2 Yka3aHue MecTa JUCHMILUIMHBI B CTPYKType 00pa30BaTe/IbHOM MPOrpaMMbl

Hucnunnuna «XuMHS» BXOIUT B 00s3aTeNbHYIO YacTh Onoka 1 «/ucummimHbl (MOTyIn») oc-
HOBHOI mpodeccuoHanbHOl 00pazoBaTebHONM HporpaMMbl — Iporpammbsl OakanaBpuata 12.03.04
BroTexHWYeCcKHe CHCTEMBl M TEXHOJIOTHH, HAIPaBICHHOCTh (Mpodnib) «bHOTEXHUYECKHe W METUIIIH-

CKHC anmnapartbl U CUCTEMBI». I[I/ICI_II/IHJ'II/IHB. HU3Yy4acTCda Ha 1 Kypce€ BO 2 ceMeCTpe.
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3 O0beM TUCHMIUVIMHBI B 32aYETHBIX €IUHHUIIAX ¢ YKA3aHHEM KOJIMYecTBAa aKa-
AeMUYECKHX WJIH ACTPOHOMHYECKHX YACOB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy
o0yyawmmxcsi ¢ npenoaaBaresgeM (10 BHAAM Y4YeOHBIX 3aHSATHI) U HA CAMOCTOSI-
TeJbHYI0 Pa0oTy 00y4aloImnXxcsi

O6mas TpynoéMKOCTh (00bEM) AMCIUIUIMHBI COCTABIISIET 3 3a4eTHBIX eauHull (3.¢.), 108 akanemu-
YECKHUX YaCOB.

Taomuua 3 — O0bEM TUCLUIUIAHEI

Bupl yue6HOM paboThl Bcero, yacos
OO6m1ast TpyA0EMKOCTh TUCITUTUIMHBI 108
KonraktHas pabora oOy4aromuxcs ¢ IpernojaBaTeNieM M0 BUAAM y4eOHBIX 361
3aHATUH (BCEro) ’
B TOM YHUCJIC:
JIEKIIUA 18
1ab0opaTOpHBIC 3aHATHS 18
MPAKTUYCCKHUE 3aHATHSI 0
CamocrositenbHast paboTa o0ydaronmxcst (BCero) 71,9
KoHTpoms (moaroToBKa K 9K3aMeHy) 0
KonTaktHas pabota no npomexyrounoit arrecranuu (scero ATTKP) 0,1
B TOM YHUCJIC:
3a4eT 0,1
3a4eT C OIEHKOU HE MPEAYCMOTPEH
KypcoBas paboTa (IIpoeKT) HE MPEeyCMOTpEHa
9K3aMeH (BKIIOYasi KOHCYJIBTAIUIO TIEPEJ IK3aMEHOM ) HE MPEyCMOTPEH

4 Coaep:kaHue AMCHUIUVIMHBI, CTPYKTYPUPOBAaHHOe IO TemaMm (pasaenam) ¢
YKa3aHHEM OTBEJICHHOI0 HA HUX KOJIMYECTBA AKAJEMHUYECKHX YaCOB U BHUIOB yuel-
HBIX 3aHATHH

4.1 ConepxaHue TUCUUILIUHBI

Tab6muma 4.1.1 — Conepxanue AUCIHUTUIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pasjieniaMm)

Ne | Paznen (Tema) nucturuim-
n/n HBI

1 2 3

XUMHS KaK pa3fiell €CTECTBO3HAHUS, €€ CBA3b C IPYTMMHU HAYKaMH.
Ponp XxuMHYeCKHX 3HAaHUM B MHKEHEPHOW IPAKTHKE, B PEIICHHUH
HKOJIOTHYECKUX MpoOieM. OCHOBHBIE MOHSTHS, MOCTYJIAThl, CTe-
XHOMETPHUYECKHE 3aKOHBI XUMUU. 3aKOH 3KBHUBAJIEHTOB.
XuMuyeckasi cuctema (OTKpBITas, 3aKpbiTas, H30JIMPOBAHHAs).
BuyTpenHss sHeprus. DHTanbnus BemiecTBa. TeruoBoi 3¢ddexr
OCHOBBI XUMHYECKOM Tep- | XUMUYECKON peakunu. 3akoH ['ecca. Bropoe Hawano tepmoanHa-

Conepxanue

BBenenne. OCHOBHBIE XH-
1. MUYECKHE TIOHATUS U 3a-
KOHBI

2 MOJIMHAMHUKU MUKH. DHTponHs. M300apHO-N30TepMUYECKUI TTOTEHITUAT (SHEPTHUS
['n66ca). U3menenue sHepruu ['nb6ca cucteMbl Kak KpUTEpHid ca-
MOITPOU3BOJIBHBIX IPOLIECCOB B 3aAKPBITHIX CUCTEMAX.

3 Xumudeckas KHHETHKa, | CKOpPOCTh XMMHUYECKUX peakinuii. MeTonbl ee HaOMIOACHUS U U3Me-

KaTajJn3 pCHUA. q)aKTOpBI, OMPCACIIAOINEC CKOPOCTh PCAKIINH. 3aBUCHMOCTb
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OT IPUPOJBl KOMIIOHEHTOB, UX (pa30BOr0 COCTOSHUS, KOHLEHTpa-
LIMM, TeMIleparypbl. DHeprus aktuBauuu. Kartanus. ['oMoreHHslil u
reTepOreHHbld KaTanu3. MexaHu3M KaTaIUTUYECKUX PpEeaKLUi.
DEepMEHTATUBHBIN KaTaIu3.

Xumuyeckoe u (ha3zoBoe
paBHOBECHS

TepMonnHaMuyeckoe paBHOBECHE - HEYCTOMUYMBOE, METAacTaOMIIb-
Hoe, ctabmibHOoe. OOpaTuMble U HEOOpAaTUMbIE XUMHUYECKUE peakx-
uuu. KoHcTaHTa paBHOBeCHsT XMMHYECKOM DEaKIMH, €€ CBS3b CO
CTaH/IaPTHOW CBOOOJHOW 3Hepruei peaknuu. CMeEIIeHUE XUMHUYC-
ckoro paBHoBecus. [lpunmun Jle-llarenbe.da3oBbie MNEPEXOIbI.
[IpaBuno ¢a3 I'mb60ca. JlmarpamMmbpl COCTOSHUSI Ha TpuUMepe Jua-
IpaMMBbl COCTOSIHHSI BOJIBL.

CrtpoeHue BeniecTBa

Crpoenne aroma. KBantoBbie uncna, uxX GU3NIECKUN CMBICT U TIpe-
nenbl u3MeHeHus. Atomusle opOutanu. [Ipunnun [laynu, npaBuio
I'yana. ITocnenoBaTenbHOCTD 3aIOIHEHUS] aTOMHBIX OpOHTANICH.
[lepuoanueckuil 3aKOH U mepuoauvecKas cucrema siaemeHToB [[.H.
MeneneeBa ¢ MO3UIUIM KBAHTOBO-MEXaHUYECKON TEOPUU CTPOCHUS
atoma. [lepuoguueckoe N3MEHEHUE CBOMCTB XUMUYECKUX HJIEMEHTOB
U UX coeauHeHui. Pannycel aTOMOB ¥ MOHOB, PHEPTUsl MOHU3AINH,
CPOJCTBO K 3JEKTPOHY, 3aKOHOMEPHOCTH B U3BMEHEHUH UX BEJINYUH.
Xumuueckas cBsizb. MeTos BaJIeHTHBIX CBsi3eil. OCHOBHBIE XapaKTe-
PUCTUKH XMMHMUYECKOWU CBSI3U. BaIEHTHOCTH MO METOJYy BaJ€HTHBIX
cBsa3ed. TUIbI XUMHUYECKOM CBSI3W M MEXaHU3Mbl oOpazoBaHus. Ko-
BaJICHTHas CBs3b. [loHATHE O rUOpUAM3AINH JIEKTPOHHBIX OpOuTa-
nei. CTpoeHHe MPOCTEHIINX MOJEKYJI. MeToa MOJEKYJISpPHBIX Op-
ouraneii (MO JIKAO), ero ocHoBHbIe TOJ0KeHUsT CBSI3bIBAIOIINE,
HECBS3BIBAIOLIME U paspeixisitome opourtamu. IlocnenoBaTensb-
HOCTb 3anojaHeHus MO B JByXaTOMHBIX MOJIEKYax.

OcobenHoct HMOHHOM CBsi3M: HeHarnpaBieHHOCTh, HEHAcChIIIAe-
MOCTb.

Mertannnueckast cBsi3b. 30HHAs CTPYKTypa MPOBOJIHUKOB, MOJIYIPO-
BOJAHHUKOB M AUAIEKTpUKOB. COOCTBEHHass M MpUMECHas TMPOBOIH-
MOCTb.

Tunel B3auMoneicTBUs MoOJeKysl. KOHIEHCHpPOBAaHHOE COCTOSTHUE
BellecTBa, ero ocodeHHoctu. Kpucrammmyeckoe cOCTOsIHME Bellie-
cTBa. TUIBI KPUCTAINIMYECKUX PELIETOK. PeanbHble KpUCTaIIbI.
KoMIuiekcHble coeTuHeHMs], UX COCTaB, CTPOCHUE U CBOMCTBA.

PactBOpEI

Bognble pacTBOpPHI HEINEKTPOIUTOB M AJIEKTPOJIUTOB, UX KOJIIUTA-
TUBHEIC CBOMCTBA.

Teopus snexTponuTHueckoit aucconuanuu. CTeneHb AUCCOIHMAIINH,
€€ 3aBUCUMOCTH OT Pa3audHbIX (PakTopoB. CHUIIbHBIC U CIIa0bIE JJICK-
TpoduTHl. 3akoH pazbaBneHust OcBanbia. Juccoumanus BOAbI, BO-
JOPOAHBIM TOKa3aTeab U CIOCOOBI ero OleHKU. VoHHBIE peakiuu
oOMeHa U paBHOBECHUS B pacTBOpax MEKTPoIuToB. ['uaponus coneit,
KOJJMYECTBEHHBIC XapaKTePUCTHKU THAposH3a. DakTophl ruapoIm3a.
KucaoTHO-OCHOBHEIE CBOMCTBA BEILIECTB.

OKUCIUTENBHO-
BOCCTaHOBUTEJbHbBIE PEAK-
LU

OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, MX CYITHOCTh. Bax-
Helmme okucnuTenu U BoccTaHoButenu. Kmaccuduxamus OBP.
CocraBnenue ypaBHeHnii OBP ¢ ucnonbs3oBaHumeM Mmerona dJeK-
TPOHHOTO OajlaHCa M METOJa MOHHO-IIIEKTPOHHOTO Oananca. [loe-
JIEHWe METaJUIOB B AarpecCHUBHBIX cpeaax (Boga, KHCIIOTHI-
HEOKUCIUTENN,  KUCJIOTHI-OKUCIHUTENN, pPacTBOPbl  ILEJIOYEH).
Hanpasnenue MPOTEKAHUS OBP. OKHUCIUTENBHO-
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BOCCTAaHOBUTEIBbHBIA OTCHITHA.

DNEKTPOXUMHUYECKHE CU-
CTEMBI

ITonaTue 06 3MEKTPOAHBIX MOTEHIMATIAX METAJUIOB U UX U3MEPEHHUE.
Pan HanpsokeHuUM METauIOB M CIEACTBUS W3 HEro. YpaBHEHHE
Hepucra. CrannapTHbIi BOLOPOAHBIN 3JIEKTPOA U BOJOPOAHAS IlIKa-
Jla TOTeHUMaNoB. ["anbBaHUYECKHE IEMEHThl U aKKyMYJISITOPbI, UX
ycrpoiictBo u pabora. DJIC u ee mameHenue. Dnexkrponu3. Cymr-
HOCTb 3JIEKTPOAHBIX IPOLIECCOB MPH 3JIEKTPOJIU3E U UX MOCIEA0BA-
TENbHOCTh. OJIEKTPOJIU3 C PACTBOPUMBIMM U HEPacTBOPUMBIMU
anekTpogaMu. 3akoHbl @apazaes. Beixog mo Toky. Ilpaktuueckoe
IIPUMEHEHHE IEKTPOIIN3A.

Kopposuss meraiioB u cmaBoB. Kiaccudukanuss KOppO3HOHHBIX
cpel, paspylieHui u npoueccos. [lokasaTenu cKOpocTH KOPPO3HHU.
Xumuueckas Koppos3ust. DJIIEKTpOXUMUYECKas KOppo3us U GpaKkTopsl,
BIUSIOLIME Ha €€ cKopocTh. Koppo3usi B €CTECTBEHHBIX YCIOBHSX.
3amura oT KOppo3uu. OCHOBHbBIE (DAKTOPHI PALMOHAIBHOTO KOH-
CTpyupoBaHus. JlerupoBaHue METAIUIMUECKUX MaTepUaioB. OJEK-
TPOXMMHYECKAs 3alUTa. 3alUTHBIE IOKPBITHS: BUIBI, METOJBI
HAHECEHHsI U 00JIACTH PUMEHEHHSI.

(D

Ta6muma 4.1.2 — ConepkaHue AUCIUIUIMHBI U €0 METOIMYECKOe 00eCIICUCHE

dopmsI Te-

YyebOHo-
Bunsl nedarenbHoCcTH KYIIETO KOH-

METOHH-
Ne . Tpoiia ycne- | Komme-
Paznen yueOHOM AMCIUTUIMHBI YeCKHe
n/n JIEK. No BAaEMOCTH (II0| TEHLUU
JIBI
MecTpa)
1 2 3 4 5 6 7 8
1. BBenenme. OCHOBHBIE XHMHUYE- 2 1,2 - V-1-6 132 OIIK-1
CKHE TIOHATHS ¥ 3aKOHBI MV-1,2 3J13, 13 | OIIK-3
2. |OCHOBBI XUMHUYECKOW TEPMOJMHA- 2 - - V-1-6 134 OIIK-1
MUK MY -3 OIIK-3
3. | XuMmudeckas KHHETUKA, KaTallu3 2 3 - Y-1-6 3J14 OIIK-1
MY -4 4 OIIK-3
4. | Xumnueckoe u (ha3oBoe paBHOBE- 2 3 - V-1-6 3J15,6 OIIK-1
cus MV -4 15,6 OIIK-3
5. |CrpoeHue BemiecTBa 4 - V-1-6 3J17 OIIK-1
MYV-5,7 7 OIIK-3
H39
6. |PactBOpHI 2 4, - V-1-6 3J111-12 | OIIK-1
5,6 MY-6 J11-12 OIIK-3
310
7. |OKHCINTENHHO-BOCCTAHOBH- 2 7 - V-1-6 3JI16 OIIK-1
TEJLHBIE PEAKIMH MYVY-8 J116 OIlK-3
8. |DneKTpoXUMHUYECKUE CUCTEMBI 2 8,9 - V-1-6 3J117, 18 OIIK-1

MV-9,10 | 117,18 | OIK-3

3J1 — 3amura nabopaTopHoii paboTsl, J[- nomaminee 3ananue, M3 — uHANBUAYAIbHOE 3aJaHHE
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4.2 JlabopaTtopHblie U (MIH) NPAKTHYECKHE 3AHATHS

4.2.1 JlaGopaTopHbIe 3aHATHSA
Tabmuna 4.2.1- JlaboparopHbie pabOThI

No HaumenoBanne nabopatopHoii paboTh O0beM, vac
2 3
1 ITpoBepka rcxogHOro YpoBHS 3HaHUi. [IpaBuna Texnuku 6e3omnacHoctu. OCHOB- | 2
HbIE 3aKOHBI Y TIOHSATUS XUMUU
2 Omnpe/eneHne YKBUBAJIGHTA METAJUIA 110 BOJOPOTY 2
3 CKOpOCTh XMMUYECKUX PEAKIINI. XUMHUYECKOE PABHOBECHUE 2
4 OnpeneneHre HEM3BECTHOM KUCIOTHI METOJJOM TUTPOBaHUS 2
S) PaBHOBecus B pacTBOpax 3JEKTPOJIUTOB 2
6 KoMiuiekcHble cOeIMHEHNS 2
7 OKuCINTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeneHne MeramaoB B arpec- | 2
CUBHBIX CpeJiax
8 DIEKTPOXUMHUYECKHE MTPOILIECCHI 2
9 Koppo3sus meramios 2
Wroro 3a cemectp 18
4.3 CamocTosiTeibHas padora cryaenTos (CPC)
Tabmuua 4.3 — CamoctosiTenbHast paboTa CTYACHTOB
Ne HaumenoBanue pa3zzena (TeMbl) TUCHUILIMHBI Cpoxk Beinosi- | Bpewms, 3arpa-
paszzena HEHUS YrBaeMoe Ha
(Temsr) BBITTOJIHEHHE
CPC, yac
1 2 3 4
1 OCHOBHBIE XUMUYECKHE TOHITHUSA U 3aKOHBI 1,2 uenenu 29
2 OCHOBBI XIMHUYECKOH TEPMOIMHAMUKH 3,4 venenu 9
3 Xumudeckass KHHETHKA, KaTallu3 5,6 Henenun 10
4 Xumuaeckoe U Ga3zoBoe paBHOBECHS 7,8 Heenn 10
5 CtpoeHue BeniecTBa 9 - 11uenenn 10
6 PactBopHI 12 - 14 nenenu 10
7 OKHCITUTEIEHO-BOCCTAHOBUTEIIbHBIE PEAKIINN 15,16 Henenn 10
8 DIEKTPOXUMHUYECKHE CUCTEMBI 17,18 Henenn 10
Toro 3a cemecTp 71,9

5 IlepedyeHb y4eOHO-METOANYECKOT0 o0ecredeHUs JJI CAMOCTOATEIbLHOM pa-

00THI 00yYAIOIIUXCS 1O TUCIUIIHHE

CTyneHThI MOTYT MPU CAMOCTOSTEILHOM H3yYE€HUH OTACIBHBIX TEM U BOITPOCOB TUCITUTUTMHBI
MOJTH30BaThCS YI€OHO-HATIISTHBIMU MTOCOOUSIMH, YI€OHBIM 000PYIOBAaHUEM M METOJIUICCKUMHU pa3pa-
6oTkamu kadenpsl B pabouee Bpems, ycranoBiaeHHoe [IpaBunamu pacropsiika paboTHHKOB.

YueObHo-MeToAnYeCcKOe 00eCedeHHE I CAaMOCTOSITETFHON paboThl 00YJArOIITUXCSI IO JAHHOM

JTUCIUIUINHE OPTaHU3yeTCs:
OubIUOmMeEKolU yHUgepcumema.:

- 6MOaMOTeUHBIN (POH]] YKOMILJIEKTOBAaH Y4eOHON, METOIMUYECKO, HAayYHOH, IepUOANYECKOM, CIIPaBOY-

HOU JuTepatypoid B coorBeTcTBuu ¢ YII u PII/I;

- IMeeTcs JOCTYI K OCHOBHBIM MH(OPMAIIMOHHO 00pa3oBaTeIbHBIM pecypcam, HH(pOpMaIlMOHHOM 0aze
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TaHHBIX, B TOM 4Hcie OMOarorpaduueckoi, BO3MOKHOCTh BBIX0/1a B UHTEPHET.

Kagheopoii:

- IMyTeM 00eCIeUYeHHUs TOCTYITHOCTH BCErO0 HEOOXOAMMOTO y4eOHO-METOJUYECKOr0 M CIPAaBOYHOTO MaTe-
puaia;

- IIyTeM IPEJOCTABIICHUS CBEACHUN O HAIMYMH y4eOHO-METOIMYECKON JINTepaTyphl, COBPEMEHHBIX MPO-
IPaMMHBIX CPEJICTB;

-IyTeM pa3pabdOTKU: METOJUYECKUX PEKOMEHIAINMN, 3aJaHni U1l CAMOCTOSTENILHOM paboThl; TEM JTOKJIa-
JI0B; BOIIPOCOB K 3a4Y€Ty; METOJNYECKUX YKA3aHUN K BBITIOJHEHHIO JIAOOPATOPHBIX paboT U T.1.
noauepaguyeckum yeHmpom (munozpagueti) ynueepcumema.:

-IIOMOIIIb aBTOPaM B IIOJIFOTOBKE U U3JAaHUU HAYYHOU, yueOHOM U METONYECKON JTUTEPaTyPhl;
-YIOBIIETBOPEHUE OTPEOHOCTH B TUPAKUPOBAHUH HAYYHOU, YUCOHOU U METOIUYECKOMN JIUTEPATYPHI.

6 O0pa3oBaTe/IbHbIC TEXHOJIOTHH

Peanuzanus KOMIETEHTHOCTHOTO MOAX0/1a IPEAYCMAaTPUBAET HIMPOKOE UCIIONb30BaHUE B 00pa3o-
BaTeJIbHOM MPOIECCe aKTUBHBIX M MHTEPAKTHUBHBIX (POPM MPOBEICHUS 3aHATHI B COUYCTAHUM C BHEAYIU-
TOpPHOH paboTol ¢ 1enbi0 GOPMUPOBAHUS OOMICTTPO()ECCHOHATBHBIX KOMITETEHIIMN oOydJaromuxcs. B
paMKax IUCHUIUIMHBI MPEAYCMOTPEHBI BCTPEUU C dKCIepTaMu M crenuanucraMu Komurera mo Tpyny u
3aHaTOCTH Hacenenust Kypckoit obnactu.

Tabnuua 6.1 - IHTepakTuBHBIE 00pa30BaTeNbHbIE TEXHOJIOIUHU, UCIIOIb3YEMbIE IIPU IPOBEIECHUN
ayJIUTOPHBIX 3aHATUI

Ne | HaumenoBanue pasnena (TeMsl JeKIUH, IpakTu- | Mcnons3yemble nHTepakTuBHbIE | O0BEM,
YECKOT'0 UJTU JJa0OPaTOPHOTO 3aHSITHS) 00pasoBaTebHbIC TEXHOJIOTUH yac.
1 2 3 4
1 OcCHOBHbIE 3aKOHBI M MOHATUS XUMHHU. 3aKOH 3K- | Jlekuus - nuanor 2
BHUBAJICHTOB (JIEKI[MS)
2 Ckopoctb xuMudeckux peakiuil. E€ 3aBucumocts | Jlekuus - BU3yanuszauus 2
OT pa3IMYHBIX (AKTOPOB (JIEKIIMSI)
3 Omnpenenenre sKBUBaJIEHTa MeTaJuIa 1o Bojopolly | Pabora B rpymnmax 2
(;1abopatopHoOe 3aHsTHE)
4 CKOpOCTh XMMHUYECKHX peakiuil. XumMuueckoe Pa6ora B rpymnmnax 2
paBHOBecue (11a00paTOPHOE 3aHSITHE)
5 KommnnekcHble coennenus (1aboparopHoe 3ans- | PabGora B rpymmax 2
THE)
6 OKUCINTENBHO-BOCCTAHOBUTENIbHBIE PEAKIINH. Pa6ora B rpymnmnax 2
[ToBeneHne METAIOB B arpeCCUBHBIX cpeax (Ja-
OopaTopHOe 3aHSTHUE)
Hroro: 12

7 ®oHI OLEHOYHBIX CPEACTB VISl NMPOBEACHHUS IPOMEKYTOYHOM ATTECTALUU
o0y4yaromuxcs Mo JMCUUILIHHE

7.1 IlepeyeHb KOMIETEHLUHUH ¢ YKa3aHHEM 3TaNoB MX (POPMHUPOBAHMA B IpPOLEcCe OCBOCHUSA
OCHOBHOI1 Npo(ecCHOHAIBLHOMH 00pa30BaTEJIBLHOM IPOrPAMMBI

Kon n HaumeHoBanue komme- | DTtambl GOpMUPOBAHUS KOMIIETEHIIMH U AUCIUILTMHBI (MOJIYJIN) U TPaK-
TEHIINH TUKH, IPU U3YYEHUU/TIPOX0XKJIEHUU KOTOPBIX (pOopMHUpYyeTCs JaHHAas
KOMIIETECHIIMS

HAYANBHBIH | OCHOBHOM | 3aBepIIAOLINN
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1 2 3 4
CriocobeH pUMEHATh €CTECTBEHHO- | Bricmas maTema- [MpuknanHas MexaHukKa CuCcTeMHBIH aHAIN3
Hay4YHble W OOIIeWH)XEHEpHBIC 3Ha- THKa DIeKTPOHUKA [IpoexTipoBanue IEKTPOH-
HUS, METOAbl MaTeMaTHYeCKOTO Dusnka VY35bl ¥ 9eMEeHTBl OMOTEXHHU- | HOW MEAMIIMHCKOM ammapary-
aHalu3a U MOJENUpPOBaHMA B MHXe- | Anrebpa u reo- YECKHUX CUCTEM pHI
HEpHOU JIeATEeTbHOCTH, CBA3aHHOU C MeTpus VYnpasnenue B OMOTEXHHYE-
pa3paboTKOW,  MPOEKTUPOBAHHUEM, Xumus CKHUX CHCTEMax

KOHCTPYHUPOBAHUECM, TEXHOJIOTUAMU
MMPOU3BOACTBA M SKCILTyaTallun ouo-

texunuecknx cuctem (OITK-1)

OCHOBBI KOH-
CTPYKTOPCKOU U
IIPOEKTHOH TOKY-

VYueOHast MpakTHKa: HAYYHO-
uccienoBaTesbckas pabora
(momy4eHne NepBIUYHBIX

MEHTaIuN HaBBIKOB HayJHO-

OJEeKTPOTEeXHUKA | HCCIEeAOBATEIBLCKON pabOTHI)

Buodmsmaeckue

OCHOBBI )KUBBIX

CHCTEM

Crioco6eH NpOBOINTH IKCIIEPUMEH- Duznka KoncTpykunoHHsle 1 6moma- | MeToas! MPOBEICHNS MEIUKO-
TaJIbHBIE HCCIIEAOBaHUS U HU3Mepe- Xumust Tepuabl OMOJIOrMYECKUX M IKOJIOTHYe-
HUsI, 00pabaThIBaTh W MPENCTaBIATh | ODJEKTPOTEXHUWKA | MeTposorus, cTaHaapTU3anus CKHUX 9KCIEPHUMEHTOB
MOJyYeHHBIE TaHHBIE C y4eToM cre- | buodusmueckue U TEXHUYECKHE U3MEPEHHS [IpoekTupoBaHue IEKTPOH-
mUKH OHOTEXHUYECKHX CHCTEM M OCHOBBI JKUBBIX DIeKTpOHKKA HOM MEIUIMHCKOM anmnapary-
TEXHOJIOTUH (OHK-3) CHUCTEM V31bI U 3J1IEMEHTHI OUOTEXHU- pBI

YECKUX CHCTEM
DNEKTPOABI T H3MEPECHUS
OHOANIEKTPUYECKUX ITOTCHIHA-
JIOB
VYueOHas 03HAKOMHTEIbHAS
MpaKTHKa
VY4yebHas npaKkTHUKa: HAY4YHO-
uccienoBaTesbekas pabora
(monmy4yeHune mepBUIHBIX
HaBBIKOB Hay4YHO-
HCCIIeI0BATEIbCKON paboThI)

7.2 Onucanue nokasareJieil 1 KpuTepyeB OLEHUBAHUA KOMIIETEHIMII HA Pa3JIMYHbBIX 3TaNax
ux ¢popMHPOBaHMS, ONIMCAHME IIKAJ OLICHUBAHUS

Kon xomne- | IloxasaTenu oue- Kputepun ¥ 1kajia OleHUBaHHUS KOMIICTSHIH
TEH- HUBaHUs KOMIIe- [ToporoBseliii ypoBeHb [IponBuUHYTBHIN YPOBEHD Beicokuii ypoBeHb
LHH/3TAI TEHIUH (UHOUKA- («ymoBIETBOPUTEIBHOY) («xoporoy) («oTIH9IHOY)
Mopuvl docmudice-
HUs KOMhemeHyul,
3aKpenyieHHble 3a
oucyuniunou)
1 2 3 4 5
OIIK-1/ OIIK-1.2 3namup: HEKOTOpBIE 3a- | SHamb: OCHOBHBIE | 3Hamb: 3aKOHBI, 3a-
Ha4dallb- HpI/IMeHﬂeT KOHBI, 3aKOHOMCPHOCTH | 3aKOHBI, 3aKOHOMCP- | KOHOMCPHOCTU U II0-
HBIN CCTCCTBCHHO- Hn IOHATHA XHUMHH, OC- | HOCTH U IIOHATHUA XHU- | HATHUA XHMMHH, UX Ma-
Hay4HbIC 3Ha- HOBHBIE (OPMYJNIBI JJIsl | MM, UX MaTeMaThuie- | TeMaTUYECKUI  armma-
HHA B HHXKC- pacyeToB, HaubOosee | CKUn arrmapar, CBOM- part, CBOMCTBA OCHOB-
HEpPHOW Mpak- o01mure CBOWCTBa OC- | CTBa OCHOBHBIX TPYII | HBIX T'PYIIT HEOpraHU-

THKE NTPOEKTH-
poBanust Ouo-
TEXHUYECKUX
CUCTEM

HOBHBIX TpYII HEOpra-
HUYECKHUX BEIIECTB
Ymemo: IIPUMEHSATD
3HAHMS JIJIST IPOBECHUS
HEKOTOPBIX PACUETOB, B
TOM YHUCJIE B WHXKEHEP-
HOM IPaKTUKE MPOEKTH-
poBaHUsI OHWOTEXHUYE-
CKHX CHUCTEM

Bnaoemwv (unu Hmems

HEOPraHUYECKUX Be-
1IECTB

Ymems: npumensats
3HaHUS B  00JacTH
XUMHUM JJIS1 TIOCTPOE-
HUSL OCHOBHBIX CXEM
aHaJIn3a, POBEIECHUHN
OCHOBHBIX pacueToB,
B TOM 4YMCIIE B MHXKeE-
HEPHOU IIPAKTUKE

YECKUX BEILECTB
Ymems: npumenarts
3HaHUS B 00JIACTH XH-
MUU JIJIS1 TTOCTPOEHMUS
CXEM aHajlu3a, MpoBe-
J€HUM PAcyeToB, B
TOM 4HCIE B WH¥KE-
HEpPHOU MIPAaKTUKE
MPOEKTHUPOBaHUS OHO-
TEXHUUYECKHUX CHCTEM
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onvim oesamenvHo-
cmu): HaBBIKAMHM BBI-
TIOJTHEHUSI HauOosee
BOCTPEOOBAHHOTO  XH-
MHYECKOTO JKCIEpH-
MEHTA, MPOBEACHUS
pacyeToB I pElIeHUs!
MOCTaBJICHHOM 3a/1a4u

MMPOCKTUPOBAHUS
OMOTEXHUYECKUX CH-
CTEM

Bnaoemo (unu
Hmemv oneim oOesn-
menbHOCMU): HaBBI-
KaMH BBIIIOJTHEHHUS
XHMUYECKOI0 DKCIIC-
pUMEHTa, TpUMEHEe-
HUS MaTeMaTHYCCKO-

Bnaoemow (unu
Hmemv onvim oOes-
mebHOCMU): HABBI-
KaMu BBITTOJTHEHUS
XAMHYECKOI0 DKCIIe-
pPUMEHTA, PUMEHEHUS
MaTeMaTU4YEeCKOro ar-
napara Pa3IMYHBIX
paslesioB XUMHUHU IS
pEIIeHUsT TOCTaBIICH-

ro amnmapara pas3iuy- | HOW 3a/a4yu
HBIX pa3JIeioB XUMUU
JUISL  pelleHus  Io-
CTaBJICHHOM 3a/1a4u
OIIK-3/ OIIK-3.1 3namo: 3namo: 3uamo:
Havalb- [IpoBoAUT dKC- | - TEOPETUYECKHUE OCHO- | - OCOOCHHOCTH IIO- | - OCOOCHHOCTH TIO-
HBI MepUMEHTalb- | Bbl Hauboliee BOCTPEOO- | CTPOCHHUS] ~ XMMHYE- | CTPOCHUS XUMHUYECKO-
HbIC HCCIENO- | BAHHBIX ~ XHMHYECKHX | CKOTO 3KCIEPUMEHTA, | TO IKCIEPUMEHTa, CO-
BaHUA U M3Me- | DKCIEPUMEHTAIbHbBIX HEKOTOPBIX  COBpE- | Bp€MEHHBIX METOJIUK
pEHUS, HCIIOJNb- | METOJIOB,; MEHHBIX METOJIUK €r0 | ero MIPOBEICHUS,
3ys  COOTBET- | - (OopMyInbl, HEOOXO/U- | IPOBEJACHUS, MPUH- | IPUHIUIBL  PabOTHI
CTByIOIIee 000- | Mple JUII  0OpabOTKH | UMbl pabOThI 000pY- | 000PYAOBaHHS, HEO00-
pyIOBaHHE U | SKCIIEPUMEHTAJIbHBIX JOBaHMsSI, HEOOXOJHU- | XOJUMOI0o ISl MpOBe-
COBpEMEHHBIC | IAHHBIX, TOJYYCHHBIX | MOTO IS POBEICHUS | JCHUS KCIICPUMEHTA;
METOJIUKH npu UCIOJIb30BAHUU | DKCIIEPUMEHTA; - MaTeMaTHUYeCKUN
Hauboee BOCTpeOO- | - (opmyinbl, HEOOXO- | anmmapar, Heo0X0oIu-
OIIK-3.2 BaHHBIX XUMUYECKHUX | TUMBIE IJIsi 00paboT- | MBI 111  00pabOTKH
OOpabatbIBaeT | HKCIIEPUMEHTAIBHBIX KU DKCHEPUMEHTAb- | SKCIIEPUMEHTAIbHBIX
JKCIIEPUMEH- METO/IOB,; HBIX JIaHHBIX, B TOM | IaHHBIX, B TOM YHCJIE
TaJdbHBIE JaH- | - HauOoJyiee OOIME CIO- | YHCIE C YYETOM CIe- | C YYETOM CHEeHU(pUKU
HbIE C Y4YeTOM | COObl  TpeacTaBleHHs | MUPUKU OMOTEXHHYE- | OMOTEXHUYECKUX CH-
CHeTpUKN pe3yNIbTaTOB ~ XMMHYE- | CKHX CHUCTEM M TeX- | CTEM M TeXHOJIOTHUH;
OnoTeXHHUYe- CKOT'O KCIIEPUMEHTA. HOJIOTHUH; - CcrocoObl MpeCcTaB-
CKUX CHCTEM U | Ymems: - OCHOBHBIC CIIOCOOBI | IGHUS  pPE3yJIbTaTOB
TEXHOJIOTUI - BBIOMpAaTh METOABI | IPEJCTABICHUS  pe- | XUMUYECKOTO OJKCIIe-
AKCIIEPUMEHTATILHOTO 3ylNbTaTOB  XUMHYE- | PUMEHTa, B TOM UHUCIIE
OIIK-3.3 UCCIIC/IOBAaHUST B 3aBH- | CKOTO IKCIEPUMEHTA, | C YU4ETOM Crenu(uKu
[IpencraBisieT | CHMOCTH OT MPEABSBISA- | B TOM YHUCIIE C yY€TOM | OMOTEXHUYECKUX CH-
ITOJTyYEHHBIE eMbIX TpeOOBaHUM; cnenupuky OUOTEX- | CTEM U TEXHOJIOTHM.
JKCIIePUMEH- - POBOJIUTH 00pPaOOTKY | HUUECKUX CHCTeM | | Ymemb:

TaJabHBIE TaH-
HBIE C YYETOM
crenupuKu
OMOTEXHHUYE-
CKUX CHCTEM
TEeXHOJIOTHH

MOJIYYEHHBIX  JKCIEPHU-
MEHTAJIbHBIX JIAaHHBIX;

- TMPEJCTaBIATH TMONY-
YEHHBbIE  HKCIIEPUMEH-
TaJlbHBIC JTAHHBIC, B TOM
YHCJIe TPU COCTaBJICHUU
OTYEeTOB, MyOJUKALUN U
MIPOYEro.

Bnaoemwv (unu Hmems
onvlm deamenbHocmu).
- HEKOTOPHIMU HaBBIKa-
MU BBITIOJIHEHUS DKCIIE-

TEXHOJIOTHIA.
Ymemo:

- CTPOUTH HEOOJIBIIINE
CXEMBI JKCIIepUMEH-
TaJILHOT'O HCCJIEI0Ba-
HHS U HEOOXOIMMOM
00paboTKH TOJy4YeH-
HBIX Pe3yJabTaTOB;

- TMpOBOAWTH oOOpa-
O00TKYy  MOJY4EHHBIX
IKCIIEPUMEHTAITLHBIX
IaHHBIX;

- CTPOUTH CXEMY 3KC-
NIEPUMEHTAIBHOIO HC-
CIeIOBaHUsI U Heoo-
XOIMMOM  00paboTKH
MOJIYYEHHBIX PEe3yJib-
TaTOB;

- TIPOBOJUTH 00pabOT-
Ky IIOJIy4EHHBIX 3KC-
MePUMEHTaJIbHBIX
JTAaHHBIX U COOTHOCUTh
UX C HOPMATHBHOU
JIOKyMEHTaluel;
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pPUMEHTa C HCIOJIb30Ba-
HUEM Hauboyiee BOCTpe-
OOBaHHBIX METO/IOB,
IIPOBEJEHUS TPeOYEMBIX
K HUM PacyeToB;

- HEKOTOPBHIMU HAaBBIKa-
MU 00pabOTKH JaHHBIX
HauOoiee BOCTpe0O-
BaHHOTO XHMHYECKOIO
IKCIIEPUMEHTa, B TOM
YHCIie C YYETOM CIICLH-
¢uKkn OMOTEXHUYECKHX
CUCTEM U TEXHOJIOTHIi;

- HEKOTOPBHIMU HAaBBIKa-
MU TPEICTaBICHUS pe-
3YJIBTaTOB IKCIEPUMEH-
TaJdbHOU PabOTHI B BUE
MpE3EHTAlNM, JTOKIaI0B
C yderoM creuupuku
OMOTEXHUYECKUX  CHU-
CTE€M M TEXHOJIOTUH.

- TPEACTaBIATH II0-
Jy4YEeHHBIE OKCIIEpH-
MEHTAJIbHBIC JIaHHBIE,
B TOM YHCIIE MPH CO-
CTaBJICHUH OTYETOB,
nyOoJMKauuid M Tpo-
9ero.

- MPEACTaBIATH IOIY-
YEHHBIE JKCIIEPHUMEH-
TaJbHBIC JIaHHBIE, B
TOM 4YHCIE MpU CO-
CTaBJICHUU  OTYETOB,
nyOJIMKanui U mpode-
ro.

Bnaoemo (unu | Bnaoemsw (unu
Hmemv oneim oesn- | Hmemv onvim oOes-
menbHOCMU). menvHOCMU).

- HaBBIKAMHU BBIIIOJI-
HEHHsI DKCIICPUMEHTA
C  HCHOJbh30BAHUEM
Haumbonee BOCTPebO-
BaHHBIX METOJIOB,
npoBeficHUs: Tpedye-
MBIX K HIM PacyeToB;
- HaBBIKaMu 00paboT-

- HaBBIKAMH BBITIOJI-
HEHUSl IKCIEPUMECHTA,
nmpoBeAcHUsT  TpeOye-
MBIX PAacUyeTOB;

- HaBBIKAMH 00paboT-
KM JaHHBIX XHMHYe-
CKOTO JKCIEPUMECHTA,
B TOM YHCIIE C yYETOM

KM JaHHBIX HamOojee | cienuduku  OmoTex-
BOCTPEOOBaHHOTO HUYECKUX CHCTEM H
XUMHYECKOr0 JKCIIe- | TEXHOIOTUH;

pUMEHTa, B TOM YHC- | - HaBBIKAMH Ipe]-

Je C Y4eTOM CIeLH-
¢bukn  OWoTexHUYe-
CKHX CHCTEM U TeX-
HOJIOTHA;

- OCHOBHBIMH HaBBI-
KaMU TpeICTaBICHUS
pe3yJIbTaToOB  3KCIIe-
pUMEHTaIbHOU pabo-
Thl B BUJE NPE3CHTA-
LUH, TOKIIAJ0B C y4e-
TOM crenupuku O6mo-
TEXHUUYECKUX CHUCTEM
Y TEXHOJIOTHIA.

CTaBJICHUS pe3yibTa-
TOB DKCIIEPUMEHTAJIb-
HOM paboThl B BHJE
npe3eHTaluii, myoau-
KallMid M MpPOYEro cC
yueToM  creuuuxu
OMOTEXHHYECKUX CH-
CTEM M TEXHOJIOTHM.

7.3 TunoBbie KOHTPOJIbHBIC 3aaHUsI MJIH MHbIC MaTepHa/Ibl, HCOOXOAMMBIE 1JIsl OLCHKH 3HAHUI,
YMEHHUI, HABBIKOB M (MJIH) ONBITA AeATEIbHOCTH, XapaKTePU3yOIIMX ITanbl GOPMHUPOBAHUA KOM-
NeTeHUHH B Iponecce 0CBOCHUsI 0CHOBHOM NpogeccnoHaabHOoi 00pa3oBaTeIbHON NPOrPaAMMBbI

Ta6J'II/II_[a 7.3 - HacnopT KOMIUJICKTAa OLUCHOYHBIX CPCACTB HJISI TCKYIICTO KOHTPOJIA YCIICBAEMOCTH Q

Ne | Paszpgen (tema) nuc- Kox xoHTpO- TexHomorus OneHounble cpenctBa | Onucanue
n/n LUTUTAHBI JIUpyeMoi dbopmupoBanus | HammeHO- | NeNe 3a- IIKaJ
KOMIICTEHIIHH BaHUE JTaHUN OLIEHUBA-
(unu e€ yacTh) HUS
1 2 3 4 5 6 7
1. | OcHOBHBIC XUMUYE- OIIK-1 Jlexmms, maGopa- bT3 1-5 CormacHo
CKHE NOHSTHS U 3a- OIIK-3 TOpHas paboTa, | MVY-2 Tab1n.7.2
KOHBI WH/INBUYalIbHOE e MY 1
3anstue, CPC
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2. | OCHOBBI XUMHYE- OIIK-1 Jlexuusa, nHAU- n3 MVY-3 CoriacHo
CKOM TEepMOJIMHAMHU- OIIK-3 BUyaJbHOE 3a- Tabn.7.2
KU aatue, CPC
3. | XuMuueckast KuHe- OIIK-1 Jlexmus, mabopa- BT3 1-5 CoriacHo
TUKa, KaTaJn3 OIIK-3 TOpHBIE pabOTHI, Tabn.7.2
CPC Ji| MVY-4
4. | Xumuueckoe u ¢a- OIIK-1 Jlexmus, mabopa- bT3 1-5 CoracHo
30BO€ PaBHOBECHS OIIK-3 TOpPHBIE PabOTHI, I MVY-4 Tabn.7.2
CPC
5. | CrpoeHue BemiecTBa OIlK-1 Jlexuus, mabopa- n3 MV-7 CornachHo
OIIK-3 TOpHas paboTa, BT3 1-6 Ta01.7.2
WHWBUIYATbHOE
3aastue, CPC I MY-5
6. | PactBopn OIIK-1 Jlexuwst, mabopa- bT3 1-5 Cornacno
OIIK-3 TOPHBIC PaOOTHI, i MY6 Ta01.7.2
WHIUBUIYAITbHOE
3anstue, CPC u3 MVY-7
7. | OKHCIUTEIBHO- OIIK-1 Jlexmus, mabopa- BT3 1-5 CormacHo
BOCCTAHOBUTEJIbHEIC OIlK-3 TOpPHBIC PabOTHI, i MY-8 Tab.7.2
peakumn CPC
8. | DIeKTpOXUMHUYECKUe OIlK-1 Jlexuwst, mabopa- bT3 1-5 CornacHo
CUCTEMBI OIIK-3 TOpHBIE paboTHI, i} MY-9.10 Tabn.7.2
CPC

BT3 — GaHK BOIPOCOB U 33jaHKii B TECTOBO# (hopMme.

HpI/IMepr THIIOBBIX KOHTPOJbHBIX 3aJjaHui a1J19 NMPOBECACHUSA TEKYHIECI'O
KOHTPOJIA YCIIEBACEMOCTH

3ananus B TeCTOBOM (opme 1o pazaeny (teme) 1. «OCHOBHBIE XUMUYECKUE TIOHATUS U 3aKOHBD)

1. MakcuMasbHOE YKCIIO SKBHBAICHTOB, KOTOpoe coaepkut moinekyna Caz(POa)2, paBHO

Ortger: 1.6 2.3 3.2 4.1 5.4
2. Monspnas macca skBuBanienta HoSO4 (M = 98 r/monp) B peakiiuun NaOH + H2SO4 — NaHSO4 + H20
paBHa

Oteet: 1. 98 r/Monb KB 2. 49 r/monb 3kB 3. 196 r/Monb 5kB 4. 28,5 1/MOIIb 3KB
3. O6bém 1moms sxkBuBasieHTOB N20 (H.y.), oOpasyiorierocs B peakuuu 4Pb + 10HNOs — 4Pb(NOs3). +
N20 + 5Hz0, pasen

OtBer: 1.224 1 2.561 3.11,2 1 4.3, 71
4. Macca 3 MoJb 9KBUBAJICHTOB JKene3a, 00pazoBaHHbIX B peakuuu Fe203 + 3CO = 2Fe + 3CO2 paBHa
Ortger: 1.56r 2.112r 3.336T 4.28T

5. IIpu BoccTaHOBIIEHMH OKcuaa xkene3a macco 0,52 kr nmomyuynnu 20 MOJIb SKBUBAJIEHTOB Xkene3a. Mo-
JSIpHAs Macca SKBUBAJICHTOB OKCH/A JKelle3a paBHA
Ortser: 1. 160 2.26 3.72 4.36

Tekct gomalnHero 3a1laHus
1. B 0OMEHHBIX peakIusIX Ipyu MAKCHMAaITbHOM COJICP’KaHUH SKBUBAJICHTOB B MOJICKYJIE OTIPEACIIUTh:
a) XUMHYECKYI0 (hOpMyITy SKBHBaJIeHTa U (haKTOP S3KBUBAJICHTHOCTH JUIs BCeX 4-X COeMHEHUH; 6) Mo-
JSIPHYIO Maccy 3KBUBAJIEHTOB - JUI MMOAYEPKHYTOIO; B) SKBUBAJIEHTHBIM 00bEM (H.y.) - A7 ra3000pa3Ho-
ro coequnenus: A. KpemuueBas kucnora, okcup azora (III) - ras, cepHOKUCIBIN alTlOMUHUMA, OKCHJT CEPbI
(VI).
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2.B npeioKeHHBIX peaklusx ONMpeAeTUTh COCTaB SKBUBAICHTA U (DAKTOP SKBUBAJICHTHOCTH JIJIS TIOI-
yepkHyThIX coemuHeHuil. A. FeCls + H2O = FeOHCl, + HCI; KMnOs + Al + 2H2O = MnO; +
K[AI(OH)4]

3. A. CkosbpKko TpaMMOB BoOJIb()pamMa MOKHO MOIyduTh u3 WOs3, eciu u3pacxoaoBaHo ObUIO 3 MOJb
SKBUBAJICHTOB MarHus?

4. A. 1,62 r meramia ob6pasyet 1,74 r okcuaa. Beraucnure SKBUBaJICHTHYIO Maccy MeTasuia.

TexcT MHANBUAYAILHOIO 3aJaHUs I CAaMOCTOATSIbHON Da6OTBI

1. YkaxxuTe Ha3BaHUs COCTUHEHUI, ONpPEIENIUTe CTENEHH OKUCICHUS 3JIEMEHTOB B coeAuHeHMsX. SOg,
Ca(HCO3)2, Ni(OH)2, HMnO4

2. 3anumute GopMyibl ciaeayromux coequHeHuil. K kakomy kiaccy oHM OTHOCATCS (711 OKCHJIOB YKa-
KUTE, KAKOH OKCHJI - KUCIOTHBIA, OCHOBHOUN Win aM(OTEpHBIN; Uil COJe — CpeaHss, KUciasi, OCHOB-
Has): okcux xaopa (VII), yronsHast kuciora, rugpokcua monuodaeHa (1), ruapokcoxmopua meau (11)?

3. Hanmmure ypaBHEHHS peaklnid, MPU MOMOIIN KOTOPBIX MOXKHO OCYIIECTBUTH NPEBPAIICHUS: XJIOPH/T
Oapust — xyopun Hukens (1) — ruapokcun vukens (11) — wurpar Hukens (1) — HUKEens — cymnbdar
nHukesns (11). K kakum Trmam oTHOCSATCS COCTaBICHHBIC YPaBHEHUS PEaKIIHii?

4. PaccunTath, CKOJILKO IPaMMOB KHCJIOpo/ia coaepxutcs B 16 r okcuna cepsl (1V).

5. Berancnute Maccy azora, oOpaszoBasiuerocs npu pasioxenuu 1 kr aurpura ammonus (NHsNO2 = N2
+ 2H20). Kakoii 00b€M mipu H.y. OyJIeT 3aHUMATh 3TOT a30T?

[TosTHOCTBIO OLICHOYHBIE MaTEpHabl M OLICHOYHBIE CPEINCTBA JUIsl IIPOBEIEHUS TEKYILEro KOH-
TPOJIA YCIIEBAEMOCTH IIpeAcTaBiIeHbl B Y MM 110 IMCUMILIMHE.

TunoBble 3agaHus 115 MMpOBECACHUSA HpOMeH(yTO‘lHOﬁ aTTeCTallumn oﬁyqammuxm

[IpomexyTouHas aTTecTanus Mo TUCIUILUIMHE MPOBOIUTCS BO 2 U B 3 cemecTpax B (hopme IK3a-
MEHOB. DK3aMeHbI MPOBOAITCS B (hopMe OJaHKOBOTO U KOMITBIOTEPHOTO TECTUPOBAHMS.

Jl51s TecTUpPOBaHUS UCTIONB3YIOTCA KOHTPOJIbHO-U3MepuTenbHbie MaTepuansl (KMM) — Bonpocs u
3alaHusl B TeCTOBOM (popme, coctamistomue 0aHk TectoBbix 3ananuii (BT3) mo mgucnumniaune, yTBEp-
ICHHBIM B YCTAHOBJICHHOM B YHUBEPCUTETE MOPSAKE.

[IpoBepsieMbIMH Ha TTPOMEKYTOUHOM aTTECTAIIMH IJIEMEHTAMHU COJEPKAHUS SIBISIOTCS TEMBI JTUC-
LUUIUIMHBI, YKa3aHHbIE B pa3jene 4 HacTosuleil mporpammsel. Bee TeMbl qucuurinael otpaxensl B KM B
paBHbIX 10X (%). BT3 Britouaer B cebs He meHee 100 3amanuii u nocrositHHO nononHserca. bT3 xpa-
HUTCS Ha OyMa)KHOM HocHTelne B coctaBe Y MM u anekrpornHoM Buze B DMMOC yHuBepcuteTa.

st mpoBepKH 3HAHUN UCTIOJIB3YIOTCSI BOITPOCHI M 33JIaHUS B pa3JIMUHBIX (popmax:

- 3aKPBITOM (C BBIOOPOM OIHOTO MJIM HECKOJIBKUX MPABUIIBHBIX OTBETOB);

- OTKPBITOM (HEOOXOUMO BIIMCATh MPABUIIBHBINA OTBET);

- Ha YCTAHOBJIEHHE COOTBETCTBHS.

YMeHusi, HaBbIKA (WJIM ONBIT JACSITENIBHOCTh) U KOMIETEHIIUN MPOBEPSIOTCS C TTOMOIIBIO KOMITE-
TEHTHOCTHO-OPHEHTUPOBAHHBIX 33/1a4 (CUTYallMOHHBIX, MPOU3BOJICTBEHHBIX WJIM KEMCOBOTO XapakTepa).
Bce 3agaun ABISIOTCS MHOTOXOI0BBIMHU. YacTh YMEHHI, HABBIKOB M KOMIIETEHIIUI MTPSIMO HE OTPAKEHA B
(dbopMyInHpoOBKax 3a/iay, HO OHU MOTYT OBITh IPOSBIECHBI 00YJAIOIIUMCS TIPH UX PEUICHHUH.

B kaxapiii Bappant KM BKIIIOYAKOTCA 3a/IaHUSI MO0 KAKIOMY MPOBEPSIEMOMY BJIEMEHTY COAEP-
KaHMS BO BCEX TMEPEUUCIICHHBIX BhINIE (opMax M Pa3sHOro YpoBHs ciokHocTU. Takoi Bapumant KUM
MO3BOJISIET OOBEKTHUBHO OMPENEIUTh KaueCTBO OCBOEHHUS O0YYaroIIMMUCS OCHOBHBIX AJIEMEHTOB COJEp-
KaHUS TUCIUTUTMHBI U YPOBEHb COOPMUPOBAHHOCTH KOMITETCHIIUH.

IIpumepsl THIOBBIX 3aaHUH 1JIs1 IPOBEICHUS] POMEKYTOYHOM aTTeCTANMU 00y4aroIuXCs

3aaHue B 3aKPLITON (hopme:
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Kakoif Habop KBaHTOBBIX YMCEN OMHUCHIBACT ISl H0/1a COCTOSIHHE (DOPMUPYIOIIETO SJIEKTPOHA.
OTBET:1.5,2 ,—1,—%» 2.6,1,1,—%» 3.4,1,0,+% 4.5,1,0+%

3aianne B OTKPBITOH hopme:
Omnpenennre HOPpMATBHYIO KOHIIEHTpalnio 16%-Horo pacTBopa xiopuaa amomunus (p=1,149r/mi)

3az[aHHe Ha YCTaHOBJICHHE MPAaBUIbHON NOCICAOBATCILHOCTH

Wonsr H*,Fe?* Cu?*, Mg?" BoccTaHaBIIMBAIOTCS U3 PACTBOPOB B CIEAYIOIIE 10CIeJ0BATENBHOCTH:
OTBET: 1)H'Fe? ,Cu®", Mg?* 2)H", Cu®*, Fe?* Mg?*
3) H*,Cu?*, Mg®*,Fe**  4) Cu?", H',Fe?", Mg?*

3aI[aHI/Ie Ha YCTAHOBJICHHUEC COOTBCTCTBHA:
YcTaHoBUTE COOTBETCTBHE MCKIY CXEMOM OKHCJIHUTEIbHO-BOCCTAHOBHUTEIIHEHOM p€aKiuyu U U3SMCHCHU-
€M CTCIICHU OKHCJIICHHUH BOCCTAHOBUTCIIA.

CXEMA PEAKIHA M3MEHEHME CTEITEHU OKMCJIEHS BOCCTAHOBUTEJISA
A) C+C12+Cr03— CrClz + CO 1)C?2—C* 5) C'— C*?

B) CO + Na;0O,— Na,COs 2)C*— C* 6) C*— C*2

B) CH4 + O2— CO2 + H20 3) C0— C*

') HCHO + Ag.0— HCOOH + Ag 4) C*2 C*

KoMneTeHTHOCTHO-OpUEeHTUPOBaHHAs 3aja4a:
Omnpenenure NOTEHLMAN KAJIBLIMEBOTO AJIEKTPO/IA, JIEKTPOIUT KOTOPOTO COAEPKUT HACHIIIEHHBIH pac-
TBOp XJopucToro Kansiws mpu 20° C.

[lonHOCTBIO OLIEHOYHBIE MaTepuaibl U OLICHOYHBIE CPEACTBA AJIA MPOBEACHUS MPOMEXYTOUHON
aTTecTaluu oOyJaronxcs npeactaBieHsl B Y MM 1o qucuuriivHe.

7.4 MeTonnueckne MaTepuaJbl, onpeae/sone Npoueaypbl OeHUBAHUA 3HAHUI, YMEHHH,
HABBIKOB M (WJIM) ONBITA e TeJbHOCTH, XapaKTePU3YIOIIMX 3Tanbl (JOPMHUPOBAHUS KOMIIETEHIU I

[Tponietypsl OlleHMBAaHUS 3HAHUH, YMEHHM, HaBBIKOB M (MJIM) ONBITA JAEATEIbHOCTH, XapaKTepH-
3YIOUIMX 3Tanbl (pOPMUPOBAHUS KOMIIETEHIUH, PETYIUPYIOTCS CIEAYIOIMMHA HOPMAaTHBHBIMU aKTaMH
YHHUBEPCUTETA:

- ITonoxenne I1 02.016-2018 «O GambHO-pEHTHHTOBOI CUCTEME OIICHUBAaHUS Pe3yIbTaTOB 00Y-
YEeHUs MO JUCHUIUIMHAM (MOAYNSAM) W TNpakTHKaM IpPU OCBOEHUHM OOy4arolIMMHUCS 00pa30BaTENIbHBIX
MIPOrpaMm»;

- METOJIMYECKHE YKa3aHUus, UCIOJb3yeMble B 00pa30BaTeIbHOM IpOLecce, YKa3aHHbIE B CIIHCKE
JIUTEPATYPHI.

Jna mekywezo konmpoasa ycnesaemocmu 1o JUCUUILUIMHE, B paMKax JEHCTBYIOLIEH B YHUBEPCH-
TeTe 0aUIbHO-PEUTUHIOBOIM CUCTEMBI IPUMEHSIETCSI CIAEAYIOLINI MOPSII0K HauuCIeHUs 0alIoB:

Tabnuma 7.4 — Iopsinok HaunciaeHus: 6awioB B pamkax bPC

@dopma TEeKyIero KOHTPOJIs MuHuManbHbIN 62 MaxkcuMaabHBINA Oali
bann [Ipumeyanue bann [Ipumeuanue
Jlabopatopnast pabota «DKBHBAJICHT 1 BrimonHeHa, moaroTos- 2 Brimonaena, moaro-
U MOJISIPHAs Macca DKBUBAJICHTA) neH oryet, 50-60% 3a- TOBJIEH OTUET, 80 -
IIIUATEI BLIITOJIHEHO 100% 3a1mmnThI BBI-
IIOJIHEHO
Jlabopatopnast pabora «CKOpOCTH 2 BrimonHeHa, MOaroToB- 4 Brimonnena, mosaro-
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XUMHYECKUX peakuuid. XUMHYECKOe
paBHOBECHE»

neH otdet, 50-60% 3a-
IIUTHI BBITIOJIHCHO

TOBJICH OoTYeT, 80 -
100% 3a1uTh! BBI-
[IOJIHEHO

Jlaboparopnass pabora «KoHImeHTpa- 1 BrimonHeHa, moaAroToB- 2 Brimonnena, moaro-
LIUs1 PACTBOPOB» neH oruet, 50-60% 3a- TOBJIEH OTYeT, 80 -
[IUTHI BLIIIOIHEHO 100% 3a1uTh! BBI-
MIOJIHEHO
Jlaboparopnas pabora «PaBHOBecus B 2 BrimonHeHa, moaroToB- 4 Beimonxena, moaro-
pacTBOpax 3JIEKTPOIUTOB) neH oruet, 50-60% 3a- TOBJIEH OTYeT, 80 -
[IUTHI BLIIIOIHEHO 100% 3a1uTh! BBI-
MIOJIHEHO
Jlaboparopnass pabora «Komruiekc- 1 BrimonHeHa, moaroToB- 2 Beimonxena, moaro-
HBIE COEIUHEHUS JeH otueT, 50-60% 3a- TOBJIEH OTYeT, 80 -
[IUTHI BLIIIOIHEHO 100% 3a1uTh! BBI-
MIOJIHEHO
Jlaboparopuass pabora «OBP. Iloge- 2 BrimonHeHa, moaAroToB- 4 Beimonxena, moaro-
JICHUE METAJJIOB B arpeCCUBHBIX Cpe- neH oruer, 50-60% 3a- TOBJIEH OTYeT, 80 -
Jax» ITUATHI BBITTOJTHEHO 100% 3ammuThl BbI-
MIOJTHEHO
JlaboparopHass pabora «DIEKTPOXU- 2 BeimonHeHa, moAroToB- 4 BrimonHena, moaro-
MHWYECKHE MPOIECChl: TalbBaHUYE- neH otdet, 50-60% 3a- TOBJICH OTYeT, 80 -
CKHI 3JIEMEHT, JJIEKTPOIIU3) IIUTHI BHITTOJTHEHO 100% 3amuThl BbI-
MIOJIHEHO
Jlaboparopnass pabora «Kopposus 1 BrinonHena, moaroTos- 2 Brinonnena, noaro-
METAJIOBY neH otdet, 50-60% 3a- TOBJIEH OTYeT, 80 -
[IUTHI BBIITIOJIHEHO 100% 3a1uTh! BBI-
MIOJTHEHO
CPC 12 24
Uroro 24 48
[ToceniaemocTthb 0 16
3auer 0 36
Uroro 24 100

Hna npomedsicymounou ammecmayuu 00y4arouwuxcs, IpoBOJIUMON B BU/I€ TECTUPOBAHUS, UCIOIb-
3yeTcs cleAyromas METOIMKa OICHUBAHUS 3HAHUWM, YMEHHM, HaBHIKOB U (WUJIM) OMBITA AeSITeTbHOCTH. B
kaxxsiom Bapuante KM —16 3aganwmii (15 BompocoB u ojiHa 3a1a4a).

Kaxaplii BepHBIN OTBET OLIEHUBAETCS CIEAYIOIIUM 00pa3oMm:

— 13aJjaHue B 3aKphITON hopme —20aia,
— 3aJaHMe B OTKpBITON (opme — 2 Oana,
— 3aJaHMe Ha yCTaHOBJIEHHE MTPABUIILHOMN MOCIIE0BATEILHOCTH — 2 Oasia,

— 3aJlaHUC Ha YCTaHOBJICHHUEC COOTBCTCTBUS — 2 621.]'[.]'[8.,
— PpCHICHUC KOMHCTCHTHOCTHO'OpHeHTHpOBaHHOﬁ 3aJa4u — 6 0aiIoB.

MakcumanbHOE KOJUYECTBO 0alljIoB 3a TCCTUPOBAHUC —36 0ayIoB.

8 IlepeyeHb OCHOBHOI U ONOJHUTEIbHON y4eOHOM JIUTepaTypbl, HCOOXOAMMOMH 1JIsl OCBOE-

HUA JUCHUITJINHBI

8.1 OcHoBHas yyeOHasi JuTEparypa
1. KopoBun H.B. O6mas xumus [Tekct]: yaeOnuk/ H.B. KopoBun. - M.: Beicu. mik., 2007 . — 557c.
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2. JlyneiikoT.I'.BBenenue B 001y XxuMuto [I1ekTpoHHBIN pecypc]: yueonuk /T.I. Jlyneiiko — Po-
ctoB H/[: M3natenbctBo FOkHOTO (hepepanbHoro yHuBepcurera, 2010. — 232c¢. // Pexxum goctyma -
http://biblioclub.ru/index.php?page=book _red&id=241121&sr=1.

3. I'muuka H.JI. 3amaun u ynpaxsenus no oOmieit xumuu [ Tekct]: yuedHoe mocobue /moxa pen. B.A.
Pabunosuua, X.M. Py6unoii. - M.: Unarerpan-IIpecc, 2006 r. — 240c.

8.2 JlononuTe/ibHAsI y4eOHAas IUTEpaTypa

4. O6mas xumus. M36pannsie rnasel [Tekcr] : yaeOHoe mocobue / B. B. Bonbxus. - 2-e u3n., me-
pepab. u nom. - CII6. : Jlans, 2008. - 384 c.

5. Jlunuu P.A. 3agaun no oOmieit u Heopranudeckoit xumuu| Tekcr]: yueoHoe mocodue /P.A. JIu-
nuH, B.A. Monouko, JI.LA. Auapeesa. -M.: Bianoc, 2004.-207c.

6. AxmeroB H.C. O6mas u Heopranuueckas xumusi [Tekct]: yueOHuk.- M.: Bpicmas mikona,
2006. - 743 c.

8.2 IlepeyeHb MeTOANYECKUX YKAZAHUI

1. OcHOBHbIE IOHATUS U 3aKOHBI XUMHUU. Kinaccudukaiyss 1 HOMEHKIIaTypa HEOPIraHUYECKUX
BEIIECTB: METOJAMYECKHE YKa3aHUs JUIsl CAMOCTOSTEIbHON pabOThl CTYIEHTOB TEXHUYECKUX (HEXHMUYE-
CKHX) HampaBieHud moarotoBku / KOro-3am. roc. yH-T; coct. E. A. ®@aresnoBa, 1. B. CaBenkoBa. —
Kypck: FO3I'Y, 2024. - 36 c. — TekcT: 31eKTPOHHBIM.

2. OKBHMBaJICHT. 3aKOH SKBHUBAJIEHTOB: METOJIMYECKHE YKa3aHUs IO BHIIOJIHEHUIO JabopaTop-
HOM paboThl U Ui CaMOCTOSITENIbHOM pabOThl CTYAEHTOB TEXHUYECKUX (HEXMMUYECKUX) HAIpaBICHUU
noarotoBku / FOro-3am. roc. yH-T; coct.: E.A. ®atesanoBa. - Kypck, 2024. — 20c. — TekcT: 351eKTpOHHBIH.

3. OCHOBBI XMMHUYECKON TEPMOJMHAMUKH: METOAMYECKUE YKA3aHUS ISl CaMOCTOSTEIbHOU
palboThl CTYIEHTOB TEXHMUYECKUX (HEXMMMUYECKHMX) HampasieHMid nojarotoBku / FOro-3am. roc. yH-T;
coct.: E.A. ®atbsinoBa. - Kypck, 2024. — 30c. — TekcT: 37eKTpOHHBIMN.

4. CKOpoCTh XMMHYECKHX peakiuil. XuMuueckoe paBHoBecHe: MeToauyeckue ykazaHus 10
BBITIOJIHEHHUIO J1a00paTOpHO paboThl U Il CAMOCTOSTENLHOW pabOThl CTYICHTOB TEXHHUYECKUX (HEXH-
MHUYECKUX) HarpasieHni noaroroBku /FOro-3am. roc. yH-1; coct.: E.A. ®atbsHoBa. - Kypck, 2024. —
31c. — TekcT: 3neKTPOHHBIH.

S. CrtpoeHue 37eKTpOHHOM 00004ku aToMa. Ilepuoauueckuil 3akoH U mepHOAMYECKasl CH-
crema anemerToB J[. . MeHeneeBa: MeToOAMYECKHE YKa3aHUS ISl CAMOCTOSATEILHON pabOThI CTYJICHTOB
TEXHUYECKHUX (HEXMMHUYECKUX ) HanpasieHuil noarotosku / FOro-3am. roc. yH-T; coct.: E.A. ®aTbsiHOBA. -
Kypck, 2024. — 27c. — TekcT: 31eKTPOHHBIH.

6. PaBHOBecusi B pacTBOpax 3JEKTPOJUTOB: METOAMYECKHE YKAa3aHHUS 1O BBIIOJIHEHUIO J1abo-
paTopHON pabOThI U JAJISi CAMOCTOSITENIbHON pabOThl CTY/IEHTOB TEXHUYECKUX (HEXMMHUYECKHX) HarpasJe-
Huil noaroroBku / FOro-3am. roc. yH-T; coct.: E.A. ®@arbsnoBa, U.B. CaBenkona. - Kypck, 2024. — 34c. —
TekcT: 2eKTpOHHBIN.

7. KommiekcHble coearHeHUs:: MeToquuecKkue yKazaHusl 10 BBIOJHEHHIO J1a00opaTOpHOM
paboThI U ISl CAMOCTOATEIBLHOM pabOThl CTYIEHTOB TEXHUYECKUX (HEXMMHUYECKHX) HANPaBICHUH MOATO-
toBkH / FOro-3arm. roc. yH-T; coct.: E.A. @aThsHOBa. - Kypck, 2024. — 20c. — TekcT: 31eKTpOHHBIH.

8. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [loBegeHne MeTanioB B arpecCUBHBIX Cpe-
nax: MeToauueckue yKa3aHus 10 BBIMOJHEHHIO JJA00OpaTOpHON paboThl U Ul CaMOCTOSITEIbHON paboThI
CTYJEHTOB TEXHHYECKUX (HEXMMHUYECKUX) HampasieHud noaroroBku / FOro-3am. roc. yH-T; coct.: E.A.
@arbsHOBA. - Kypck, 2024. — 26¢. — TeKcT: 21€KTPOHHBIMH.

9. OCHOBBI JIEKTPOXUMUYECKUX IMPOLIecCOB: MeToanueckne yKa3aHus M0 BBIMOJIHEHUIO Jia-
6opaTopHO pabOTHI U I CAMOCTOATENBHOM pabOTHl CTYACHTOB TEXHUUYECKUX (HEXUMHYECKHX) HaIlpaB-
nenuid moarotoBku / FOro-3am. roc. yH-T; cocT.: E.A. ®@atesanoBa. - Kypck, 2024. — 27¢. — Tekcr: anek-
TPOHHBIN.

10. Koppo3sust metamioB. MeTobl 3alIUThl METAJUIOB OT KOPpO3un: MeToaNYeCcKUe yKa3aHUs
10 BBIMOJIHEHUIO JTAOOPaTOPHON pabOTHl M Ul CAMOCTOSATENILHOW PabOThl CTYACHTOB TEXHUYECKHX (He-
XUMHUYECKUX ) HampasieHui noaroroBku / KOro-3am. roc. yH-T; cocT.: E.A. ®arpsHoBa, 1. B. CaBenkosa.
- Kypck, 2024. — 23c. — TeKcT: 21eKTpOHHBIH.


http://biblioclub.ru/index.php?page=author_red&id=84115
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8.4 /Ipyrue yueOHO-MeTOAUYECKHE MATEPHAJIbI

OTtpacneBbie HAYYHO-TEXHUYECKHE KYpPHAIIBI B OMOIMOTEKE YHUBEPCHUTETA!

Kypnai obime XxuMumu.

JKypHas HeOpraHU4eCcKOl XUMUHU.

[Tnakatsl (Ilepuonnyeckas cucteMa XMMHYECKHUX 3JIEMEHTOB, DIEKTPOXUMHUUECKHUM psijl HANps-
KEHHUS MEeTaJuIoB, Tabuia pacTBOPUMOCTH).

9 Ilepeuenn pecypcoB HHGOPMAIHOHHO-TeJIeKOMMYHUKANMOHHOM ceTH « AHTepHeT», HE00-
XOIMMBIX /UIS1 OCBOCHUSI JMCIUTIIMHBI

1. i-exam.ru - IHTepHeT - TpeHaXephbl 10 XUMUU

2. http://school-collection.edu.ru/ - ®enepanbHoe xpanwimiine «ExuHas KOICKIMS HUPPOBBIX
00pa3oBaTEIBHBIX PECYPCOBY

3. http://biblioclub.ru- DnexTponnas OudIMOTEYHAs cHcTeMa «YHUBEPCUTETCKAsi OMOIMOTEKa OH-
JauH»

4. Hayunas snekrponHas 6ubnuoreka eLIBRARY.RU

5. PedeparuBno-Oubnuorpadpuueckre 06a3pl ganusix BUHUTU mno ecrecTBeHHBIM Haykam
http://www.viniti.ru/products/viniti-database

6. Xumuueckue caiter: http://www.xumuk.ru/, http://chemistry.ru/, http://www.alhimikov.net/

10 MeToauyeckue YKazanus QJist oﬁyqammnxcsl 10 OCBOCHHIO JUCHHUIIINHBI

OCHOBHBIMU BHJAaMM ayAMTOPHOW pabOThl CTYJEHTA MPH U3YYCHUM JUCLMILIMHBI «XUMUS» SB-
JSIOTCSI JIEKUMU U J1abopaTtopHble 3aHATUS. CTyIeHT HEe MMEET IpaBa MPOITYCKaTh 3aHATHS 0€3 yBaKH-
TEJIbHBIX MIPUYMH.

Ha nexuusax m3nararoTcst U pa3bsCHIIOTCS OCHOBHBIE MOHSTHSI TEMBbI, CBA3aHHbIE C HEW TEOpPETHU-
YeCKHE U MPaKTHYECKUE MPOOIeMbl, TAIOTCS PEKOMEHIAIMU JUIsl CAMOCTOSITeNIbHON paboThl. B xoze nek-
LMY CTYACHT JOJKEH BHUMATEIbHO CIIYIIATh U KOHCIIEKTUPOBATH MaTepUal.

N3yuenune Hambosiee BaXKHBIX TEM WJIU Pa3[esiOB JUCLUILIMHBI 3aBEPIIAOT J1AOOpaTOpHBIE 3aHS-
THS, KOTOpble 00ECeUnBalOT KOHTPOJIb MOATOTOBIEHHOCTH CTY/IEHTA; 3aKpeIuleHne y4eOHOro maTepua-
Ja; TpuoOpeTeHNe OIbITa YCTHBIX MYOJIMYHBIX BBICTYIUIEHUH, BeleHUs AMCKYCCHH, B TOM YMCIE apry-
MEHTAIMH U 3alUThl BBIIBUTAEMBIX TIOJIOKEHUN U TE3UCOB.

JlaGopaTopHOMY 3aHATHIO MPEALIECTBYET CAaMOCTOsATENIbHAs paboTa CTy/IeHTa, CBsI3aHHAsl C OCBO-
€HHEeM MaTepuaia, IoJy4YeHHOTo Ha JIEKIUAX, 1 MaTepuasoB, U3JI0KEHHBIX B YU€OHUKAaX U y4EOHBIX O-
COOMSIX, a TaKXKe JIUTepaType, PeKOMEH/1I0BaHHOH NPenoaaBaTeIeM.

KauecTtBo yueOHOI pabOThI CTYJJEHTOB MIPENoaBaTelb OLIEHUBAET 10 pe3yJibTaTaM TECTUPOBAaHMUS,
cobeceI0BaHUs, 3alIUTHI OTYETOB IO Ja00OpaTOPHBIM padoTam, a TaKkKe Mo pe3yibTaTaM JOKJIAI0B.

[IpenogaBatens yke Ha NEPBBIX 3aHATUAX OOBSICHSIET CTyJ€HTaM, Kakue (hopMbl OOyUeHUs Cleny-
€T UCIIOJIb30BaTh MPH CAMOCTOSITEIBHOM M3YyYEHUN JUCHUIUIMHBI « XUMUs»: KOHCIEKTUPOBaHNUE YUeOHOM
JUTEPaTyphl U JEKIUU, COCTABIIEHUE CIIOBApEN MOHATHI U TEPMUHOB U T. II.

B nporuecce o0ydeHus: npenoaaBaTesd UCHOIb3YIOT aKTHUBHbIE (POPMBI pabOThI CO CTYJIEHTAMHU:
YTeHHE JIEKIIUH, TPUBJICYEHUE CTYJACHTOB K TBOPUYECKOMY IPOIIECCY Ha JIEKLHUIX, OTPabOTKY CTYJEHTaMH
MPOMYIIEHHBIX JIEKIUH, yJyacThe B TPYNIOBBIX M WHIMBUAYAJIbHBIX KOHCYIbTAIUAX (coOecemoBaHUM).
Otu GHopMbI CIIOCOOCTBYIOT BBIPAOOTKE Y CTYIAEHTOB YMEHHMsI paboTaTh ¢ y4eOHHUKOM M JHUTEPaTypoH.
W3yuenune suTepaTypbl COCTaBISIET 3HAUUTENBHYIO YacTh CaMOCTOSITENbHOW paboThl CTyIeHTa. DTO
OOJBIIION TPy, TPEOYIOMIHMI YCHIIMIA 1 JKeJTaHus CTy/eHTa. B camom Hauane paboThl HaJl KHUTOW Ba)KHO
OTIpEeJIeNIUTh LIeJb U HampaBieHue 3Toi paboTsl. [IpountanHoe cienyeT 3akpenuTh B mamsatu. OJHUM U3
MIPUEMOB 3aKpEIJIEHHs] OCBOEHHOTO MaTepHalia sIBJISeTCSl KOHCIIEKTUPOBaHUe, 6e3 KOTOPOro HEMBICIMMA
ceppe3Has pabora Haj naureparypoid. CucreMaTHyecKoe KOHCHEKTHPOBAHUE IOMOIaeT Hay4dUThCs Mpa-
BUJIbHO, KPAaTKO U YETKO M3JIaraTb CBOMMHU CJIOBaMH MPOYNUTAHHBIA MaTepual.


http://school-collection.edu.ru/
http://biblioclub.ru/
http://www.elibrary.ru/
http://www.viniti.ru/products/viniti-database
http://www.xumuk.ru/
http://chemistry.ru/
http://www.alhimikov.net/
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CaMocTosATeIbHYI0 padOTy CIeAyeT HAYMHATH C MEPBBIX 3aHATHI. OT 3aHATHS K 3aHITHIO HY)KHO
PEryJsipHO MPOYHUTHIBATH KOHCIIEKT JICKITUI, 3HAKOMHUTHCSI C COOTBETCTBYIOIIMMHU pa3zieiiaMu yueOHHKa,
YUTATh U KOHCIICKTUPOBATH JINTEPATYPY MO KAXKAOW TeMe TUCHUIUTMHBL. CaMocTosTenbHas padoTa gaert
CTYyJICHTaM BO3MOKHOCTb PaBHOMEPHO PaCIPECINTh HArpy3Ky, CriocoOcTByeT Ooee Tiy0OoKoMy U Kade-
CTBEHHOMY OCBOCHHIO Y4eOHOTO mMarepuaiia. B ciryqae HEOOXOAMMOCTH CTYACHTHI OOpaliaroTcs 3a KOH-
CyJIbTallMei K MpenojaBaTesio Mo BOMPOCAM JUCIUILIMHBI «XUMUS» C LEJIbI0 OCBOCHUS U 3aKPETUICHUS
KOMIICTECHITHM.

OCHOBHas 11e7Ib CAMOCTOSATEILHON padOThl CTYJEHTA IIPH U3YYEHUU AUCIHUIUIMHBI «XHUMHSI» - 3a-
KpPENUTh TEOPETUYECKHE 3HAHUS, MOJYICHHBIC B MPOIECCe JIGKIIMOHHBIX 3aHITHMA, a Takke CHOpMHUPO-
BaTh MPAKTUYECKHUE HABBIKK CAMOCTOSTEIFHOTO aHAJIN3a OCOOCHHOCTEH TUCIIUIUIMHBI.

11 IlepeyeHb MH(POPMANMOHHBIX TEXHOJOTH, MCIOJIb3YeMbIX MPH OCYIIECTB-
JIeHHH 00pa30BaTeJIbHOIO Mpolecca Mo JWCIHUIJIMHE, BKJIKYAs MepedyeHb IpPo-
rpaMMHOTI0 obecnedyeHuss 1 MHGOPMANMOHHBIX CIHPABOYHLIX cCUCTeM (NpU HEOOXO-
AMMOCTH)

1. LibreOftice
2. OnepanmonHas cucrema Windows
3. AntuBupyc Kacnepckoro (i ESETNOD)

12 Onucanue MaTepuaJbHO-TEXHNYECKO 0a3bl, HEOOXOAUMOM JJIS OCYHIEeCTB-

JICHUA Oﬁpal’.OBaTeﬂbHOFO nmponoecca 1mo AMCuMILIMHe

Y4eOHble ayIuTOpUs Ui IPOBEICHUS 3aHATUH JICKIIHOHHOTO TUIIA U JIA0OpaTOPUH, OCHAIIIEHHBIE
y4eO0HOM MeOebIO: CTOJIBI, CTYNbBS I OOYYArOIIMXCS; CTOJI, CTYJ Ui TpernoaaBarens; nocka. [kad
BBITSDKHOM J1abopatopHblii, criekrpodgoromerp [IpomDOkoJlad 113-5400Y D, xonopumerp GOTOIIEKTPH-
yeckuil koHueHTpanuoHHblii KOK-2, pH-merp/monomep Mynbrutect MIJI-103, Bechl 3yeKTpOHHBIC
OhausRV-214, snektpudeckue mwinmTky, akBaauctuwistop OO0 AITU. IT 0355. Xumuueckas mocyna:
MPOOUPKH, CITUPTOBKH, JEPKATEIN AJI CIUPTOBOK, MEpHAs TIOCY/Ia.

13 OcoGenHOCTH peajiM3auMu TUCHHUILUIMHBI /s MHBAJTUAOB U JIMI C OrPaHM-
YEHHBIMH BO3MOKHOCTSIMH 3/10POBb

[Tpu 0O0y4yeHUM JIUIl ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3/10POBbSl YUUTHIBAIOTCS UX MHAWBHIY-
asbHbIE TIcuXo(u3nyeckue ocooeHHocTu. O0ydYeHre HHBAJINOB OCYILECTBISETCS TAKKE B COOTBETCTBUU
C UHIMBHIyaJbHON MpOrpaMMOi peaOUINTaluy UHBATH A (IIPU HAIWYHN).

Jna nuy ¢ napywenuem ciyxa BO3MOXHO INpeNOCTaBleHUE yueOHON MH(pOpMaluu B BU3YaJIbHON
¢dopme (KpaTKHil KOHCIEKT JIEKIMif; TEKCThI 3aJaHU, Hare4aTaHHbIE YBEJIMUCHHBIM IPU(TOM), Ha ayau-
TOPHBIX 3aHATUAX JIOIYCKAETCS MPHUCYTCTBHE aCCUCTEHTA, a TAK)XKE CypJIONEepEeBOAYUKOB U TU(IOCYpIO-
NEepeBOMYMKOB. TeKyIUil KOHTPOJIb YCHEBAEMOCTH OCYIIECTBISIETCS B MHCbMEHHON (opme: oOyuaro-
IIUICSl MMCbMEHHO OTBEYAET Ha BOIPOCHI, MMCbMEHHO BBIMOJIHAET MpakTuyeckue 3afganus. Jlokmazn (pe-
¢epat) TakkKe MOXKET ObITh MPEACTaBIECH B MUCbMEHHOW (hopMme, mpu 3TOM TpeGOBaHUSA K COJIEPKAHHIO
OCTalOTCS TEMHU Ke, a TpeOOBaHMs K KaueCTBY M3JI0KEHHSI MaTepuasa (MOHATHOCTb, KaYeCTBO peyH, B3a-
UMOJICHCTBUE C ayJUTOpUEH U T. J1.) 3aMEHSIOTCS Ha COOTBETCTBYIOIINE TPEOOBAHUS, IPEAbIBISEMBIE K
MUCbMEHHBIM paboTam (KauecTBO O(OpMIICHHUS TEKCTa M CIHCKa JUTEpaTypbl, TPaMOTHOCTb, HAJIUYHE
WUTIOCTPALIMOHHBIX MaTtepuanoB U T.n.). [IpomexxyTouHas arrectanus JUisl JIMI C HapyUIEHUSMH CIIyXa
MIPOBOAMTCS B MUCbMEHHOM (popMe, Ipu 3TOM HCIIONB3YIOTCs O0lIe KpuTepuu otieHuBanus. [Ipu HeoO-
XOJMMOCTH BpeMs IOJTOTOBKU K OTBETY MOKET OBITh YBEIMUYEHO.

Hnsa auy ¢ napywenuem 3penus 1OIMYCKAeTCs ayAuaIbHOE MPEAOCTaBICHUE HH(OPMAINH, a TAKXKE
HCMOJIb30BAHME HA AYIUTOPHBIX 3aHATHSX 3BYKO3AMMCBHIBAIOUINX YCTPOUCTB (AMKTO(OHOB M T.1.). o-
MycKaeTcsl MPUCYTCTBUE Ha 3aHIATUSIX aCCUCTEHTa (IOMOIIHMKA), OKa3bIBAIOIIEro o0yJyaromumcsi Heo0xo-
JUMYIO TEXHUYECKYIO MOMOIIb. TeKyIuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B YCTHOU (opme.
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IIpy mpoBeneHUH IPOMEKYTOUHOM aTTECTALMM UL JIMLl ¢ HAPYLICHUEM 3pEHUs TECTUPOBAHUE MOXKET
OBITH 3aMEHEHO Ha YCTHOE coOeceJoBaHuE TI0 BOIPOCaM.

Hnsa nuy ¢ 02paHUYeHHBIMU 803MOMCHOCMAMU 300pPO6bSA, UMEIOWUX HAPYUIeHUs. ONOPHO-
osucamenvHo20 annapama, Ha ayAUTOPHBIX 3aHATHSX, a TaKKe MPU MPOBEICHHUU IMPOIETYP TEKYILETo
KOHTPOJISI YCIIEBAEMOCTH W MPOMEKYTOUYHOW aTTECTAIlMM MOTYT OBITh MPEJOCTaBICHBI HEOOXOIUMBIC
TEXHUUYECKHE CPEACTBA (MEPCOHAIBHBIA KOMITBIOTEP, HOYTOYK MM JPYrod TaJpKeT); JOIMYCKAeTCsl MpH-
CYTCTBHE aCCHUCTEHTa (aCCHUCTEHTOB), OKa3bIBAIOIIETO O0YYAIOIIUMCS HEOOXOAMMYIO TEXHHYECKYIO TO-
MoMIb (3aHATH paboyee MeCcTo, MEPEABUTATHLCS 110 AyAUTOPUH, IIPOYUTATh 33aJaHne, OPOPMUTH OTBET, 00-
11aThCsl C IPENOAABATEIIEM).
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13 JIucT 10NOJTHEeHUH M U3MEHEeHHUH, BHECEHHBIX B Pa004yl0 mporpaMmy Jauc-
IMIIMHBI



