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Pabouass mnporpamma auciumivael  b1.0.09 «Xumus» s OakaiaBpoB
HarpasineHus noaArotoBku 23.03.03 Dkcrutyarauus TPAHCHOPTHO-TEXHOIOTHYECKHUX
MalIlMH W KOMIUIEKCOB. [Ipodune «ABTOMOOWIM M aBTOMOOWIIBHOE XO3SIMCTBOY
cocraBineHa Ha ocHoBaHun PI'OC BO, yTBEp:KIECHHOrO MNpPUKa3oM MUHUCTEPCTBA
HayKHu 1 Bbicuiero oopazopanust Poccutickoii deneparuu ot 07.08.2020 Ne 916.

CocraBurenb
padoueii mporpaMmMbl B.H. YcTtumenko

OAIIUCH

PaGouas mporpamma paccMoTpeHa 1 0100peHa Ha 3ace1aHuu Kaeapbl
TEXHOJIOTUYECKOTO 00pa30BaHuUs
ot 07 mapra 2025 1., npotokon Ne 8

3aBenyromuii kadeapoit P.U. Cyneiimanos

IOAIIUCH

PaGouas mporpamma paccmotpeHa u o100peHa Ha 3acenanun Y MK HHKeHEpHO-
TEXHOJIOTUYECKOTO (aKyJIbTETa
ot 13 mapra 2025 r., npotokon Ne 4

[Tpencenarens YMK D.P. [lapunosa

OAIIUCH
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1.Pa6ouass mporpamma aucnumianabl b1.0.09 «Xumus» anas OGakanaBpuara
HanpaBJIeHHS MOArOTOBKH 23.03.03 IKCILTyaTal A TPAHCIOPTHO-
TEXHOJIOTHYECKHX MAIIMH M KOMILIEKCOB, NPOPUIb MOATOTOBKH «ABTOMOOHIH H
ABTOMOOWJIBbHOE XO351HiCTBOY.

2.IlepeyeHp IIAHHPYEMBIX Ppe3yJbTATOB O00y4YeHHs] MO JUCUHUILINHE,
COOTHECEHHBIX C ILUIAHUPYEMBIMH PpPe3yJbTATAMH OCBOCHHUSI 00pa30BaTeIbHOM
NporpamMmbl

2.1. leap u 327244 H3Yy4eHHUS AMCUMILINHBI (MOILYJIs1)

Ienwv oucuunaunvl (Mooyns):
— c(opMHUpoBaTh y CTYACHTOB OCHOBHBIC NPEACTABICHMS O BEIIECTBE KaK OJHOM W3
BHJIOB JBIKYLIECHCS MAaTE€pUM, O MYyTAX, MEXAHU3MAX U CIOCO0ax MPEBPALLCHUS OJHUX
BEIIECTB B IPYTM€, OCBOUTH OCHOBHBIC 3aKOHBI XUMHW M UCTIOJb30BAHUE 3TUX 3aKOHOB B
CBOCH MPAKTUYECKON NEATENBHOCTH, MOTYYCHHE OCHOBHBIX TEOPETHYECKUX 3HAHWH 1O
KyPCYy XMMUH, MMOJYYCHHE HABBIKOB BBITIOJIHEHUS J1a00PATOPHBIX padoT;, YMEHUE peliarh
TUIIOBBIC 331441 U MUCATh YPABHEHUS PEAKINA U OCHOBHBIE 3aKOHOMEPHOCTH PA3BUTHS
XUMUYECKMX  pEeakuuid, CHOCOOHOCTM K  JalbHEHIIEMY CaMOOOpa30BaHUIO W
WCIOJIb30BAHUIO MOJTYYCHHBIX 3HAHWH W YMEHHIA B U3YYEHHUH MTOCIIE Y FOIIMX JUCIHATIIIAH.

Yueonwvie 3a0auu oucuunaunvt (Mooyna):
— MepeaaTh OCHOBHBIC TEOPETUUYECCKUE 3HAHUS TI0 KYPCY XUMHU,
— MOMOYb YYAIUMCS IOJTYYUTh HABBIKM MPOBEACHHS Ta0OPATOPHBIX 3KCIIEPUMEHTOB,;
— HAy4YMTh pellaTh TUIOBBIE 33JaYd W PACIHCHIBATH YPABHEHUS PEAKUWH, YTO
CHocoOCTBYET HEPOPMATBHOMY YCBOCHHIO TEOPETHUECKOIO MaTEPHANa,;
— c(pOpMUPOBATH HABBIKA XMMHYECKOTO MBILIJIEHUS Y CTYIEHTOB.
— B pesynbrare u3ydeHUss Kypca XMMHH CTYJIEHTBI OJDKHBI NPHOOPECTH 3HAHMS,
KOTOPBIE TOMOTYT  OCYLIECTBIATh MNEAArOTMYECKYH) JCATEIBHOCTH HAa  OCHOBE
CHELMATbHBIX XUMUYECKUX 3HAHUN.

2.2, [lnanupyemMblie pe3yJabTaThl OCBOCHUSI AUCHHUILIMHBI

[Tpouecc n3yuenus maucuumauHel 51.0.09 «Xumus» HamnpaBiaeH Ha (GOPMUPOBAHHE

CIEYIOIIAX KOMITETECHIHNA:
OIIK-1 - CnocoOeH NMPUMEHATh €CTECTBEHHOHAYYHBIE M OOLICMHKCHEPHBIE 3HAHMS,
METObl MATEMATHYECKOrO0 aHaJiu3a M MOJACITUPOBAHUS B  MNPOPECCUOHATBHON
NEATENBHOCTH,

B pe3ynbrare u3yueHust AMCUMILIMHBL CTYIEHT JOJKEH:

3HaTh:

— CHOBHBIE XMMMYECKME 3aKOHbl W TIOHSTHS, OCHOBHBIE 3aKOHOMEPHOCTH

XAMHAYECKUX PEaKIU,
PEAKIMOHHYIO CIOCOOHOCTh BEWIECTB 1Sl MACHTU(DHUKAIINK BEIIECCTB.
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Ymers:

— BOCIIPOM3BOJIUTh OCHOBHBIE (DAKThI, 3aKOHBI, TECOPHUH XUMHH, XaPAKTEPU3YIOLIUE
BCIIECTBO M XWUMHUYECKHA MPOIECC, OCYUICCTBIISATh pacyeTsl Mo (opmyjam Hu
VPaBHCHUSIM  XUMHYECKAX  PEAKIUA, UCIOJb3Ys OCHOBHBIE  XHUMHUYECKHUE

3aKOHOMCPHOCTH, Ha OCHOBAHHMM 3aKOHOB H Teopnﬁ XUMHHN OIIUCHIBATh U
IIPOrHo3upoBaTb XUMHUYCCKHUC CBOMCTBA BCIICCTB, MOACIIMPOBATL OITHUMAJIBHEIC
YCIOBH:A NPOTCKAHUA XUMHYCCKUX ITPOLCCCOB.

— HaBbIKaMH aHajin3a CTPOCHUA U CBOMCTB XUMHUYECKUX COGI[HHGHHﬁ; HaBLBIKaMH pAaa

Baanern:
METOJIOB  HCCJIEIOBAHUS
JNEATEITLHOCTH.

XUMHYCCKHUX

COCIUHECHUMN

3. MecTo aucuumiiudbl B cTpykrype OITOIL
Jucnunmuaa b1.0.09 «XuMmus» OTHOCUTCS K AUCLMIIIMHAM 00S3aTeIbHOM 4YacTH

y4eOHOrO MJiaHa.

4. O0beM TUCUUNJINHBI (MOXYJIS)
(B 3aUETHBIX AMHMIIAX C YKA3aHMEM KOJIMYECTBA aKaJeMHUICCKUX MM aCTPOHOMHUYECKIX
YacoB, BBIJICJICHHBIX Ha KOHTAKTHYIO pPadoTy oOydaronmxcs ¢ MnpenojaBareiaeM (1o
BHJIaM Y4YE€OHBIX 3aHSATHIA) U HA CAMOCTOSITEIIBHYIO Pad0Ty 00y YarOIINXCS )

B

npoheCCUOHATBHOM

KoHTakTHBIC YacH
O01ee KOI{ KOI-BO 3a4 Korrporm,
Cemectp 50 wacos | e ’ 6.3 npak cen. CP (BpeMs Ha
Bcero JIEK . T.3aH .. n3 KOHTPOJIB)
2 108 3 36 18 1 18 45 Dx3 (27 q.)
Hroro mo OPO 108 3 36 18 | 18 45 27
1 2
2 106 3 89 9x3 K (9 q.)
Hroro o 300 108 3 10 89 9

5. Copepxanue JHCUMILUIHHBI

(Moaynsi) (CTPYKTYPHPOBAaHHOE IO TeMam

(paznesnaM) ¢ yKkasaHHeM OTBEJICHHOI0 HA HHUX KOJHYECTBA AKAJAEMHYECKHUX HJIH
ACTPOHOMHYECKHX YAaCOB M BHAOB Y4COHBIX 3aHATHIH)

Konuuectso yacos

Haumenosanue Tem ounas (popma 3aouHas Gopma Dopwa
. S S TEKYILETO
(pazaenos, Moy k) § B TOM YHCJIC § B TOM YHCJIC KOHTPOIA
B | n |na6 mp | cem| U3 | CP B | n |na6 mp | cem| U3 | CP
1 2 415167 8l9o10f11]12]13|14]15 16
Tema 1. .HGKLII/IH KOJUIOKBHYM;
1.OCHOBHBIC TOHATHS nabopaTopHas
7 2 2 3 12 2 10
U 3aKOHBI XUMHH. paGora, samura
oTycTra
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Tema 2. Jlexmusa 2.
OcHoBHbIE
TOJIO’KEHNS KBAHTOBO-
MEXaHUYECKOU TeOpuU

KOHTpOJbHAS
CTPOCHU: aToMa. 8 2 6 10 10 paGoTa
OcHOBHI TCOpHHU
XUMHUYCCKOU CBSI3H.
Tema 3. OcHoBBI
XUMHAYECCKON
KOJUTOKBHYM;
TCPMOINHAMHKH. nabopatopHast
10212 6 |10 10 | OobP
TepMOXI/IMI/IlIeCKI/Ie paOorta, 3aImuTa
PacuCThI oTueTa
Tema 4. Xumuueckas KOIIOKBHYM;
KHUHCTHKA U 8 ) ) 4 nabopaTopHas
paBHOBECHE. paGora, sallHTa
oTueTa
Tewma 5. PactBopst KOJIOKBHYM;
nabopaTopHast
121 2 4 6 | 12 2 10 pabora, samTa
oTueTa
Tema 6.
KOJUTOKBHYM;
OKUCITUTCILHO- 3 2 2 4 12 10 nabopaTopHast
BOCCTAHOBUTCIbHBIC pabora, 3ammnTa
oTueTa
peakuuu.
Tema 7. DaexTponus. KOHTpObHaS
3aKOHBI 3ICKTPOIH3A. paGota;
Kopposzms. KOJUTOKBHYM;
pp 8 2 2 4 12 10 nabopaTopHast
pabora, 3amnTa
oTueTa
Tema 8 MeTamer.
nabopaTopHast
O01ue GhuznIecKue u neE ) 6 | 16 5 " paGora, sanmaTa
XUMHUYCCKUC OT4eTa,
. KOJUTOKBHYM
CBOUCTBA.
Tema9..
Hemeramaer. O6mme nabopaTopHas
paborta, 3anTa
¢duznueckre u 1wl 212 6 | 15 15 orvera:
XUMHYICCKHUC KOJUIOKBHYM
CBOICTBA.
Bcero wacos 3a
31 | 18 | 18 451 99 4 39
2 /2 cemectp
®dopma MPoOMEK.
pMa tip Dx3ameH - 27 4. Ok3aMeH - 9 4.
KOHTPOJIA
Bcero uacos
31 | 18 | 18 451 99 4 39

JHCHHIJIHHE

YacOB HA KOHTPOJIb

27
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5. 1. TemaTHnuyeckuii JIaH JeKIHI

Ne exrg

Tema 3aHgTHS U BOIIPOCHI JICKIINH

®dopma npose-
TeHUs
(axTHB.,
WHTEPaK. )

KommuectBo
4acoB

ODO

300

[E—

Tema 1. Jlekums 1.OCHOBHBIC TOHATHS U 3aKOHBI
XHUMUHU.

OcHoBHbBIE BONPOCHL:

3aKOH COXPAHEHHS MACChI, TOCTOSTHCTBA COCTABA,
ABOTQIPO U €r0 CIICICTBUSL.

Envauna konuuectsa Bewectsa. MosspHas macca.

MoutsapHBIid 00bEM.

XUMHUYECKNI 3KBUBAJICHT.3aKOH 3KBUBAJICHTOB.
CpOACTBO K 3JIEKTPOHY. DHEPTUsl HOHU3ALNH.
BanieHTHOCTD, CTENEHb OKUCTIEHUS.

AKT.

2

2

Tema 2. Jlexums 2. OCHOBHBIE TTOJTOKEHUASA

KBAaHTOBO-MEXaHUUYECKOM TEOPUH CTPOCHHUS aToma.

OCHOBBI TEOPUU XUMUYECKOH CBS3H.
OcHoBHbIE BONPOCHL:

[TpuHIMn HeonpeneneHHocTy [ elizendepra.
KopnyckyJIsipHO-BOJTHOBOW IBOWCTBEHHOCTH.
KBanToBeie uncna.llpuniun [laymu. [Ipasuno
Kneukosckoro. [Ipasuiio XyHaa.

OCHOBBI TEOPUU XUMUYECKOH CBA3U. MeTox
BAJICHTHBIX CBsA3e. MeTO MOJIEKYIIAPHBIX
opOuTanei.

[lepronnyecknii 3aKOH U EPUOANYECKAS CUCTEMA
Menneneena.

AKT.

Tema 3. OCHOBBI XMMUYECKON TEPMOINHAMUKH.
TepMOXUMUYECKUE PaCUEThI

OcHoBHbIE BONPOCHL:

BHyTpeHHs sHeprus. OHTansnus. 3akoH ['ecca n
€ro cneacTBue. [1epBrlil 3aKOH TEPMOIVHAMUKH.
Temora 06pa3oBaHKs © CrOPAHUSL.

OHTponus. BTOpoii 3aK0H TEPMOIVHAMUKH.
Oueprus ['ud0ca. TpeTnii 3aKkOH TEPMOIUHAMUKH.

AKT.

Tema 4. XuMu4eckass KHHETUKA U PABHOBECHE.
OcHoBHbIE BONPOCHL:

CKOpPOCTb XMMUYECKON PEAKLIMH.

Bnusinue temneparypsl 1 KOHLEHTPALUK Ha
CKOPOCTb XMMHUYECKOM peaKkiuy — npaBuiio BaHT-

Todda.

AKT.
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Karamms. Katanuzaropsl. DHEprust akTHBALUK.
Xumuueckoe pasHoBecue. [Ipasuno Jle [arense.

Tema 5. PactBopsl

OcHOBHbBIE BONPOCHL:

PacTBOpBL, paCTBOPUTEND, PACTBOPEHHOE BELLECTBO,
TEIUIOTA PACTBOPEHHUS TBEPAOrO BELECTBA.

MaccoBast 1011 pACTBOPEHHOTO BELIECTBA,
MOJISIpHAsl 1 HOpMaJIbHask KOHLIEHTPALMSL.
3aKoHbI Pa30ABICHHBIX PACTBOPOB
HEAEKTPOIUTOB. OcMoc. OCMOTHYECKOE
nasienne.3akoH Bant-I'odda.

3akonbl Paynsa. Kpuockonuueckas u
30YJIMOCKONMMYECKAS KOHCTAHTHI.
I'maponus. Koncranra ruaponusa. CTeneHb
JUCCOLMALIIH.

AKT./
HHrepaxr.

Tema 6. OKUCTUTENBHO-BOCCTAHOBUTEILHBIE
peaKIuu.

OcHoBHbIE BONPOCHL:

Knaccugukanusi 1uCrepcHbIX CHCTEM.

CrpoeHre MULIEILIHL.

Konmonansie pacTBOpsl. Y CTOHYMBOCTD
KOJUTOMIHBIX pacTBOpOB. [Ipasuio Hlyinsie-I"apau.

AKT.

Tema 7. DneKTponu3. 3aKOHBI SJIEKTPOJIA3A.
Kopposus.

OcHoBHbIE BONPOCHL:

Tunber OBP.

Mertoa 3neKTpOHHOTO OalaHca.

XWAMUYECKHAE UCTOUHUKH TOKA.

["a;TbBAaHUYECKHAE DIIEMEHTHI.

DNEKTPOAHBINA MOTEHIMAN. Y paBHeHue HepHera.

AKT.

Tema 8 Metamnsl. O0mue pu3nyecKue u
XAMHAYECKHUE CBOWCTBA.

OcHoBHbIE BONPOCHL:

DNEKTPOIIA3 PACIUIABOB U PACTBOPOB.
DJIEKTPOIHBIC POLECCHI.

3akonsl Dapajes.

Koppo3sus. Buasl Kopposuu.

AKT.

Tema 9.. Hemeramnel. O0uye pusandeckue u
XUMHUYECKNE CBOMCTBA.

OcHoBHbIE BONPOCHL:

AKT.
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Aunkanbl. AnkeHsl. AnkrHbl. HoMeHkarypa.
OO01me XUMHUYECKHE CBOMCTBA.
BricOKOMONEKYIApHBIE COeAUHEHHN. [ToTMMEDEL.
Bonokna. Knaccudukaiyis BOJIOKOH.

Hrtoro 18 6

S. 2. TeMbl NPpAKTHYECKHX 3AHATHI

(He IpefycMOTPeHO YueOHBIM IUTaHOM)

S. 3. TeMbl CCMHHAPCKHUX 3aAHATHIA

(He MpexyCMOTPEHbl YUeOHBIM IITIAHOM)

5. 4. llepevenn 1ab6opaTOpHBIX PadbOT

é q)"preaHfIl:[OBe' KonuuecTso

% Tema nabopaTopHoii paboTh (axcrus., 4acoB

4 WHTEPaK. ) ODO 300

1. [JTaboparopnas padota Ne 1. OCHOBHBIE KJ1aCChI AKT. 4
HEOPTraHMYECKUX COCTUHEHU.

2. |JlaGoparopHas padota No 2. Xumuueckas AKT. 2
TEPMOIUHAMHUKA

3. [JIaGoparopnas pabota Ne3. XuMuueckass KHHETHKA AKT. 2
U XUMUYECKOE PaBHOBECHE.

4. |JTaGoparopHas padora Ne 4. CriocoObl BbIpaXKEHU S AKT./ 2 2
KOHIIEHTpAILlMKA PacTBOPOB. HHuTepakT.

5. |JlaGoparopnas padota Ne 5. PacTBopsl AKT. 2

6. [JTaboparopnas pabota No 6. OKUCIUTETHHO- AKT. 2
BOCCTAHOBUTEJIBHBIE PEAKIUM.

7. [Jlaboparopnas pabota Ne 7. XuMHUUECKUE CBOMCTBA AKT./ 2 2
MeTauioB .Koppo3us MeTasIoB. HnTepakr.

8. [|JlaboparopHas padota Ne8. Xumuueckue cBOiCTRa AKT./ 2
HEMETAJIJIOB. HHrepaxr.
Hroro 18 4

5. S. TeMmbl HHAMBHAYAJbHBIX 3aHATHI

(He IpefycMOTPEHO YUeOHBIM IUTaHOM)

6. IlepedeHb yUeOHO-METOAUYECKOT0 00ECIIeYCHUS VISt CAMOCTOSITE/ILHOIH PaboThI
00y4ar0UIUXCs M0 JUCHUIINHE (MOIYJIIO)

CamocrosarenpHas padoTa MO JaHHOW JAWCUMIUIMHE BKIIOYAET Takue (HopMbl paboThI
Kak: pabota ¢ 0a30BbIM KOHCIEKTOM, TMOJArOTOBKA K KOJUIOKBHUYMY, MOATOTOBKA K
KOHTpOJIbHOW pabote; nadoparopHas padoTa, MOArOTOBKA OTYETA, BBIMOJIHEHUE
KOHTPOJIbHOW PadOThI; MOArOTOBKA K SK3aMEHY.

8
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6.1. Coaep:kanue CaMmOCTOSAITE/ILHOI pad0OThI CTYJACHTOB M0 JTUCHHUILTHHE (MOIYJIIO0)

Haumenoanue tem n BOIIPOCHI, BEIHOCHUMBIC Ha

Kon-Bo yacoB

No CAMOC 5 ®opma CP
MOCTOSITEJIBHYIO padoT
Y 0DO | 300
1 |Temal. Jlexums 1.OCHOBHBIE MOHATHUS U 3aKOHBI | TOATOTOBKA K
KOJUIOKBHYMY, 3 10
XUMUH. nmadoparopHas
OCHOBHBIE BOTIPOCHI: paGota,
moATrOTOBKA
Oxcnppl. I HIPOKCHIBI. orera:
Comu. Kucnotsl. MOATOTOBKA K
KOHTPOJIbHOU
['eneTYeCKas CBA3b MEKy OCHOBHBIMHU KJIACCAMHM paGore
HEOPraHUYECKUX COCTUHEHUM.
2 |Tema 2. Jlekuus 2. OCHOBHBIE MOJIOKEHUS ﬂa6°P§T°PHa’I
- paboTa,
KBAaHTOBO-MEXaHWYCCKOM TCOPUY CTPOCHUS aroMa. | oo 6 10
OCHOBBI TEOPUU XUMUYECKOH CBS3H. oTuera,
OCHOBHBIE BOIIPOCH: rioAroTopra £
KOHTPOJBHOM
BaneHTHOCTS. pabote
Mexanu3m 00pa3oBaHUsl XHMHAYECKOH CBSI3H.
Buabl xumMmu4deckou cBs3u. MeTamnueckas,
BOJOPOAHAS CBA3b.
3 |Tema 3. OCHOBBI XUMHAYECKOH TEPMOANHAMUKH. TIOAroToBKA K
T KOJZIOKBHYMY 6 10
EPMOXMMHUYECKUE PACUETHI naGopaTopHas
OCHOBHBIE BOTIPOCHI: pabora,
H @ moATrOTOBKA
apaMeTpbl COCTOsIHUS. DYHKIMU COCTOSHHSI. oraeTa
H3oxopHBIe, N300apHbIE, H30TEPMUYECKHE
ITPOLIECCHI.
H306apHO-N30TEPMUAYECKN A TOTCHIAAI.
4 |Tema 4. XuMHUECKasi KHHETUKA U PABHOBECHE. TOATOTOBKA K 4
KOJUIOKBHYMY,
OCHOBHBIE BOTIPOCH!: naGopaTopHas
CHcTeMBI TOMOTEHHBIE U reTeporeHnbie. dasa. paGota,
Xumuueckoe pasrosecue. [puruun Jle-Illarenpe. | ™70
CmMenieHne paBHOBECHS. TOIOTOBKA K
KoHcTaHTa CKOPOCTH XUMUYECKON PEaKIIUU. KOHTpg“"HOﬁ
paboTe
KoncranTta paBHOBeCHs. Pa3MepHOCTE.
5 |Tema 5. PacTBOpHI TOATOTOBKA K 6 10
] KOJUIOKBHYMY,
OCHOBHBIE BOIIPOCHL: HOArOTOBKA K
MaccoBast 10J1s1 paCTBOPEHHOTO BEIECTBA KOHTPOJIBHOH
6 .
HOHHOE NPOM3BENECHUE BOIBL. PADOTE;
nmabdoparopHas
IIponsBeneHre pacCTBOPUMOCTH. paora,

IOATOTOBKA
oTUcCTa
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Tema 6. OKUCTUTENBHO-BOCCTAHOBUTELHBIE TIOATOTOBKA K
KOJUIOKBHYMY, 4 10
peakuu. nmadoparopHas
OCHOBHBIE BOITPOCHI: paGora,
CTeneHb OKUCIIEHHS. [IPOMEsKyTOYHAS CTENEHD R
OKHCJICHHA, OKUCINUTCIIN 1 BOCCTAHOBUTCIIHN. TMOATOTOBKA K
Bo3MokHOCTH ¢aMONTPOM3BOIBHOIO HATPABJICHHUS KOHTpg“"HOH
paboTe
nporekanus OBP.
[TpuHuuns! cocraBneHus OBP.
Tema 7. DmEeKTPOIA3. 3aKOHBI JICKTPOJIN3A. naGoparopuas
K pabora, 4 10
OppOSHH IIOATrOTOBKA
OCHOBHBIE BOTIPOCHI: OTHeTa,
. IoATOTOBKA K
["anbBaHUYECKUI 3EMEHT. XUMUYECKUE KOTTOKBHYMY:
HUCTOYHUKHU TOKA. MOATOTOBKA K
[TpuMeHeHne 3IeKTPon3a. ['albBaHOCTEr s 1 KOH;’;;ITI’:OH
raJibBaHOIJIACTHKA.
MeToap! 3alUThl OT KOPPO3UH.
Tema 8 Meramnbl. O0uMe GU3NIECCKUE U TOATOTOBKA K
" KOJUIOKBHYMY, 6 14
XUMUYECKHE CBOMCTRA. naGoparopras
OCHOBHBIE BOTIPOCHI: pabora,
OO1He XUMHYIECKIE CBOHCTBA METAIIOB. R
CBoiicTBa CONEN TSHKEIIBIX METAJUIOB, TOITOTOBKA K
DU3NYECKUE CBOMCTBA METAILIIOB. KOHTpg“"HOH
paboTe
Tema 9.. Hemeramisl. O0ue Gpu3ndeckue u TIO/ITOTOBKA K
. KOJUIOKBHYMY, 6 15
XUMUYECKHE CBOMCTRA. naGoparopras
OCHOBHBIE BOITPOCHI: paGora,
du3nyeckne CBONCTBA HEMETAIIIOB. floaroToskd
OTYCTA;
CBoiicTBa COCTMHEHUI XJIOpA. BBITIOIHCHHE
. . KOHTPOJIBHOU
CBoiicTBa COCTMHEHUMN CEPBI.
padoTsI
Hroro 45 89

7. ®oHA OLIEHOUYHBIX CPECTB /ISl POBEIeHNUs MPOMEKYTOYHOH aTTecTanun
00y4ar0UIUXCs M0 JUCHUIINHE (MOIYJIIO)

O0CBOCHHUSI 00Pa30BaTEIbHON POrpaMMbl

7.1. llepevyeHbr KOMIICTCHIMI C YKA3aHUEM 3TAaNoOB UX (OPMHUPOBAHNS B MpoLecce

Jleckpun OneHouHbIC
Komnerenuunu
TOPBI cpeacTsa
OIIK-1
3uarp CHOBHBIC XUMHYECKHE 3aKOHBI U MMOHSITHUS, OCHOBHBIC
3aKOHOMEPHOCTH XUMUYECKHX PEAKIINNA, PCAKIIMOHHYIO KOJUIOKBUYM

CIIOCOOHOCTB BEILECTB JJIs MICHTU(PHKALNH BEIIECTB.
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Ymere  [BOCIPOW3BOAUTH OCHOBHBIC (DAKTHI, 3AKOHBI, TEOPUU XUMHUH,
XAPAKTEPU3YIOLIME BEECTBO U XUMUUECKUI TTPOLIECC;
OCYILECTBIIATh PacYeThl IO (POPMYyIaM U ypaBHEHHUSIM KOHTpPOJIbHAA
XUMHYECKUX PEAKIUH, HCIIONb3YsI OCHOBHBIC XHMUYECKHE padora;
3aKOHOMEPHOCTH; HA OCHOBAHWM 3aKOHOB M TEOPHII XUMUU naboparopaas
OIKCHIBAThH W MPOTHO3UPOBATh XUMUYECKUE CBOWCTBA paboTa, samuTa
BELIECTB, MOACIIMPOBATh ONTHUMAJIBHBIE YCIIOBUS oTdcta
NPOTEKAHUS XUMUYECKHX TPOLECCOB.

Baaxers [HaBbIKaMM aHAIM3a CTPOEHUS U CBOMCTB XUMUYECKUX
COCIMHEHU; HABBIKAMH PSAIa METOJIOB UCCIIEOBAHHUS
XUMHYECKUX COCTMHEHUI B TPO(PECCHOHAIBHON JHAMEH
NEATENBHOCTH.

7.2. Onucanue noxkasareJieii H KpUTepHeB OLEHUBAHNS KOMIICTEHIHIT HA
Pa3/IMYHBIX 3Tanax ux (OpMHUPOBaAHUS], ONUCAHHE IIKAJI OLICHUBAHUA

YpoBHU CHOPMUPOBAHHOCTA KOMIETEHIINT

OueHouHbIE
CDENCTRA KomnereHTHOCTB ba3zoBslii ypoBEeHB JloCTaTO4YHBIN YPOBCHB Bsicoxuii ypoBeHBb
p I[ HeC(I)OpMI/IpOBaHa KOMIICTCHTHOCTH KOMIICTCHTHOCTH KOMIICTCHTHOCTH
KOJUIOKBHYM JlaH HeNoOJIHbIH Jan HenoctatouHO |[laH noJHBIN, JlaH noJiHBbIH,

OTBET,
MPEACTABIISIFOLI Ui
coboit
pa3po3HEHHbBIE
3HAHUS 110 TEME
BOMpOCa ¢
CYLIECTBEHHBIMU
OIuOKaMH B
onpenenenusixlIpu
CYTCTBYIOT
(bparMeHTapHOCTD,
HEJIOTHYHOCTh
U3JIOJKEHUSI.
JlononHuTenbHbIE
u

YTOYHSFOIIHE
BOIPOCHI
MpernoaaBaTess He
MPUBOJIAT K
KOPPEKIHH OTBETA
oOyuaromerocs

MOJIHBIN, HO
HEJIOCTATOYHO
MOCNIEIOBATEIbHBIN
OTBET Ha
MTOCTaBJICHHbIE
Bonpocel. CTyaeHT
BJIAZICET
3HaHUSIMH TOJIBKO
M0 OCHOBHOMY
MaTtepuaiy, HO He
3HaeT

OTAEIbHBIX
JieTanen u
0COOEHHOCTEH,
JOTMyCKaeT
HETOYHOCTHU U
HCTIBITHIBAET
3aTPyAHEHUS C

b opMyaHpOBKOH
ONpeAeIeHUN.

Pa3BEPHYTHIN OTBET
Ha MTOCTAaBJICHHBIE
BOINpOCHL. B oTBeTE
MIPOCIIEKUBAETCSA
yeTKas

CTPYKTYyDa,
JIOTHYECKast
MOCJIEI0BATEIbHOC
Th,
OTpakaroIas
CYLHOCTb
PacKpbIBAEMBIX
MOHATHUH, TEOPHIA,
ssBaeHui. CTyneHT
TBEPJO 3HAET
MaTtepuai 1no
3a7aHHBIM
BOIIPOCAM,
IrPaMOTHO U
MOCJIEIOBATEIbHO
ero

W3JIaraet, HO
JNOMyCKaeT
HECYIECTBCHHbBIE
HETOYHOCTH.

Pa3BEPHYTHIN OTBET
Ha TMIOCTaBJICHHbIE
BOIPOCHL, CTYAEHT
CBOOOIHO
onepupyer
MOHSTHUSIMH,

yMeeT BbIAEIUTD
CyLIECTBEHHbIE
€ro NpU3HaKU.
CryneHt
JE€MOHCTPUPYET
riybokue

U NIPOYHbIE 3HAHUS
MaTtepuaia 1o
3a/1aHHbIM
BOIIPOCAM,
HCYEpIBbIBAOLIE U
MOCJIEIOBATEIBHO,
rpaMOTHO U
JIOTUYECKH CTPOIHO
€ro M3Jjaraer

11
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KOHTPOJIbHAsE padoTa

PaGora e
BBIITOJIHEHAB UJIH
BBINOJIHEHA HE
MOJTHOCTBIO.
JonyieHsl rpyobie
OIIUOKH.

JomnyimeHsl Oonee
OIHON oImMOKu
i Ooee IByX-
TpeX HEeIOUYETOB

PabGota BeIOTHEHA
MTOJIHOCTBIO, HO
000CHOBaHHS
II1arOB PelIeHuUs
HENOCTATOYHBL.
Jonyiena onHa
ormuOKa WiM aBa-
TPH HEZOYETA.

PabGota BeIOTHEHA
MOJIHOCTBIO.

Her omuboxk B
JIOTHYECKUX
PaCCy>KAEHUSIX.
BoszmoxxHO
HaJIMIKe OJTHOU
HETOYHOCTH WJIH
OITHCKH, HE

nTaboparopHas He Bbinonnena unu | Beimonxena Pabora BemonHe  |Pabota BeINOIHEHA
padora, 3amuTa BBITIOJIHEHA C YaCTUYHO WUJIH C Ha TMOJIHOCTBIO, MOJIHOCTHIO,
oTyeTa rpyopIMu HapyIIEHUSIMH, OTMEYaroTCsl opopmnena B
HapyIlIEeHUsMH, BBIBOJIbI HE HECYLIECTBEHHbIE |COOTBETCTBUHU C
BBIBOJIbI HE COOTBETCTBYIOT HEI0CTaTK!U B TpeOOBaHUAMU.
COOTBETCTBYIOT LEeH opopmnernn.
e padoThl.
SK3aMeH He packppIiT Teop. Bonpocsl Teoperuueckue [TonnoCTBIO
MOJIHOCTBIO HU PaCKpBITHI C BOIIPOCHI PacKpBbITHI BCE
OJIMH TEOP. BOIPOC, [3aMeYaHUsMH, PaCKpPBITHI BOMpockl. I myboko
MPaKTHUUECKOe OJIHAKO JIOTHKA MIOJIHOCTBIO C U IIPOYHO YCBOEH
3a/laHye He co0moeHa. HECYLIEeCTBEHHbIMH |IPOTrPaMMHBbII
BbINONHEHO, i |[IpakTuueckoe 3aMeyuaHUsAMU. MaTepual,
BBITIOJITHEHO C 3a7aHue VY BepeHHO HCYEPIIbIBAIOLIE,
rpyopIMU BBIMIOJIHEHO, HO € |TIPENOJHOCUTCS MOCJIEI0BATENbHO,
omubKaMu 3aMeYaHUsAMU: MaTepual, YETKO U JIOTHYECKH
HaMeueH XOJ IpPaMOTHO U MO u3Jjaraercs
BBITIOJTHEHMS, CyLIECTBY matepuain.llpakTuue
OJIHaKO He MojHo |u3naraercs.IIpakTu [ckoe 3anaHue
PaCKpPBITHI 4ecKoe 3a/laHue BBITIOJIHEHO.
BO3MO)KHOCTH BBITIOJIHEHO.
BBITMIOJTHEHUS

7.3. TunoBble KOHTPOJILHBIC 3aJaHUSI WJIN HHbIE MATEPHAJIbI, HEOOXOAUMBIE 1151
OLICHKH 3HAHMI, yMeHMIi, HABBIKOB H (WJIN) ONbITA ACATEIBHOCTH,
XapaKTepU3yIIHX 3Tanbl (JOPMUPOBAHUS KOMIIETEHIHII B poLecce 0CBOCHUSA
oOpa3oBaTe/IbHOI IPOrpaMMbl

7.3.1. llpumMepHBbIe BONPOCHI IS MOATOTOBKH K KOJVIOKBHYMY

1.Komnoksuym 1. CTpoeHHE BelIeCTBA U XUMHAYECKAS CBA3b.
2.KBanToBbie uncna. [Tpunnun [laymu.
3.ONEKTPOHHOE CTPOEHUE MHOTOMIEKTPOHHBIX aroMmoB. [IpaBuna KieukoBckoro wu

XyHJa.

4 Tlepuoaunueckas cucTeMa v NEPUOANUYECKUI 3aKOH.

5.MonHad CBA3kb.

6.KoBajtleHTHAS CBS3b.
7. MeTamumdeckast U BOAOPOIHAS CBS3H.

12
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8. KonnokBuym 2. XUMHYECKas TEPMOJIUHAMUKA.
9.BHYTpEHHsIs 3HEPrUs U SHTAIBNUS. [IepBBIA 3aKOH TEPMOAUHAMUKH.
10. TennmoBoii 3pPekT XuMUIeCKO# peakimn. DK30- U SJHAOTEPMUUECKHAEC PEAKIUH.

7.3.2. llpumepHbIe 3a1aHUs AJIs1 KOHTPOJIBbHOH padoThI

1.Tema 1 "OCHOBHBIE TOHATHS U 3AKOHBI XUMUU "

2.Haiinute SKBUBAJICHT U SKBUBAJICHTHBIE MACCHI CIICAYIOMUX BemecTB: HUTpat meau(1l),
cyib(dar xenesa(lll), rumpokapOboHaT HATPUSL.

3. Tema 2. "CrpoeHue atoma".

4 HapucyiTe CTPYKTYpHbIE (POPMYJIBI U YKOKUATE THUN KKIOH CBSI3W B CIEAYIOMIAX
COCIMHCHUSIX. TUIpoKapOoOHaT amMMOHus, ruapodochar Meau, THUAPOKCOXIOPHUT
KaJIbIIHSI.

5. Tema 3. "TepMoAMHAMHAKA XUMHUYECKHAX MTPOLECCOB"

6.Crannaptablii  TermoBod  >¢gdexkt peakumn 2A+B=2C paBen 150 k/[x/MoOnb.
Paccuuraiite AH°00p.A, eciiu AH°00p.B=-45 x/[:x/monb u AH® 00p.C= -60 kJ>k/MOJIb.

7. Tema 4. "XuMHYEeCKast KHHETUKA U XUMUYECKOE PABHOBECHE "

8.BBIYMCINTE KaK U3MEHHUTCS CKOPOCTh PEAKLIMM NPU MOBBILIEHUH TeMneparypsl oT 30°
1o 70°C, ecnm TeMneparypHblii KO3(QPUIMEHT peakuy PaBeH 2.

9.Tema 5. "PacTBOPBI. DJIECKTPOJMTUYECCKAS AUCCOLUALINS

10.CocTraBbTe MOHHBIE M MOJIEKYJISIPHBIE YPABHEHMS PEAKLMMA, MPOTEKAKOMIMX MEXKIY
BemectBamu: Na3PO4 u CaCl2; K2CO3 u BaCI2; Zn(OH)2 KOH.

7.3.3. llpuMepHBbIe BONPOCHI K 3alUTe Ja00pPaTOPHBIX padoT

1.Kakue BelecTBa HaA3bIBAKOTCS MPOCTHIMU, KAKUE CIIOKHBIMK?

2.YT0 Takoe XMMHYECKas CBsA3b. [lepeunciauTe TUIBI XUMUYECKON CBSI3H.

3. JlaliTe  ompenencHUWE  MOHATUAM.  BaJCHTHOCTb, CPOACTBO K  DJIEKTPOHY,
AIEKTPOTPULIATENIBHOCTE.

4. O0BICHUTE, KaK OJJICKTPOOTPUIATENIBHOCTh BIMSET HA OOPa30BAHUE HMOHHBIX U
KOBQJICHTHBIX CBA3EH B COCIMHEHUSIX?

5.YeM 0OBACHSETCS JIOKATM30BAHHOCTh KOBAJICHTHOM CBSI3U?

6.O0BICHUTE HEHACHIIIEMOCTh U HEHAMPABJICHHOCTh HOHHOM CBSI3H.

7.11peaMeT XuMUYECKON TEPMOANHAMHUKH.

8.UT0 Takoe TEpMOAMHAMMYECKAs cucTeMa. [ IpuBeMTe NpuMeEpHL.

7.3.4. Bonpochl K 3K3aMeHy

1.OCHOBHBIC MOHATHUS U 3aKOHBI XUMUH.
2.3aKOH MMOCTOSHCTBA COCTaBA. bepToMasl U JanbTOHUIBL.
3.I'a30BbIE 3aKOHBI. 3aKOH ABOTapPO U €r0 CICICTBHSIL.

4. KBanrtoBbie yncina. [ punnun [aynu.
13
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5.CpOaCTBO K NEKTPOHY M SHEPTUs HOHU3ALUH.

6.ONEKTPOHHOE CTPOEHUE MHOTOMIEKTPOHHBIX aroMmoB. [IpaBuna KieukoBCkoro wu
XyHJa.

7.1lepuoanyeckas cucTeMa v EPUOIUYECKHAN 3aKOH.

8.Bunnl xumMndeckoii cBI3U. MeTo 1 BaJIEeHTHBIX CBSI3EHA.

9.MeTo MOJIEKYJISIPHBIX OpOUTAJICH.

10.MoHHas CBA3b.

11.KoBasieHTHAs CBS3b.

12 Metajunueckas ¥ BOAOPOIHAS CBSI3H.

13.BHYTpeHHsA SHEPIrUs U SHTANbNU. [[epBBIi 3aKOH TEPMOAMHAMUKH.

14 TennoBoii 3pPekT XuMUIECKOH peakimn. DK30- U S3HAOTEPMUUECKHAEC PEAKIUH.
15.3akon ['ecca u ero cnencteue. TEpMOXUMUYECKUE PACUETHI.

16.OuTponus. Bropoii 3aK0H TEPMOJAMHAMHUKH.

17.Oneprusa ['m60ca. HanpaBnenue npoTekaHusi XUMAYECKAX MTPOLECCOB.
18.1'0OMOreHHBIE M TETEPOTrE€HHBIE CUCTEMBI. CKOPOCTh XUMHUUYECKOW PEAKIIUU.
19.3akon aciicTByrommMx Macc. KOHCTaHTa CKOPOCTH PEAKITUN.

20. ITopsAOK ¥ MOJIEKYJISIPHOCTD PEAKLIUU.

21.3aBUCHUMOCTb CKOPOCTH peakiuu oT Temneparypsl. [Ipasuno Bant-I'odda.

22. Karanmu3 1 Katanu3aropsl. AKTUBUPOBAHHBIA KOMIUIEKC.

23 . Xumuueckoe paBHoBecue. Koncranra paBaoBecus. [Ipunnun Jle-I1larenbe.
24.CriocoObl BEIpaKCHHsI KOHLICHTPALHH.

25 KommraruBHbIE CBOWCTBA PACTBOPOB HERIEKTPOIUTOB.

26.0cMoc. OcmoTrueckoe aapieHue. 3akoH Bant-I'odda.

27.3akoH Paynd. [ToHwkeHHe TeMImeparypsl 3amep3anust pacTBOpPoB. Kpuockonmuueckas
KOHCTaHT

28 I1oBBIIIEHUE TEMIIEPATYPBI KUIIEHHS PACTBOPOB. DOYIMOCKOMNYECKAss KOHCTAHTA.

29.PacTBOpBI, KX XapaKTEPUCTHKA U Kiaccuukanus. M neanbHble pacTBOPHIL.
30.PactBopumocTs. KoapuuueHT pacTBOpUMOCTH.

31. Teopust AppeHuyca. DNEKTPOTUTHYECKAS TUCCOLUALUSL.

32.Cnalble ¥ CUTTBHBIC ANEKTPOJIATHI. CTENEHb M KOHCTAHTA MCCOLIMALIAH.
33.BoOpOaHBII NOKA3aTEeNb CPEMABIL.

34 I'mpponus coneid. KoHcTanTa rugiponmsa.

35.00mue puznuecKkne CBONCTBA METAJUIOB.

36.00mue pu3nuecKrue CBONCTBA HEMETAJUIOB.

37.CBOMCTBA COEIMHEHHI XJTOPA.

38.CBOICTBA COJIEH TSHKEIBIX METAILIOB.

39.CBoiicTBa a30Ta U COCIMHEHUN a30Ta.

40.CBoiicTBa CEPBI U COCAUHEHUI CEPBIL.
41.OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU. METOT SIEKTPOHHOTO OanaHca.
42 Hanpasnenue nporexkanus OBP.

43.31eKTponIu3 pacIuiaBoB.

44 IneKTpOan3 BOJHBIX PACTBOPOB.
14
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45.3axonbl @apanaes.

46.25eKTpOAHBIN NOTeHIHAL. Y paBHeHue HepHeTa.
47 XUMHAYECKUE UCTOUYHUKHU TOKA.
48.I"anpbBaHUYECKUM 3JIeMEHT. DneMeHT Jlanuens-SIkoou.
49 Koppo3us MeTauioB. Buasl KOppo3uu.
50.Croco0bl 3alMThl OT KOPPO3UH.

51.0011me XUMUYECKUE CBOICTBA METAJLIOB.

52.0011m1e XUMHUYECKUE CBOMCTBA HEMETAJLIOB.

7.4. MeToan4uecKue MaTepHUAaJIbl, ONPEASIAI0IINE MPOUEAYPbl OLCHUBAHNUS 3HAHMIA,
YMEHUIi, HABBIKOB M (WIH) ONBITA AEATEJILHOCTH, XapaKTEePU3YIIUX 3TANbI
(popmMupoBaHHS KOMIIETCHIHA.

7.4.1. OueHuBaHNe KOJUIOKBHYMA

Kpurepuit
OLICHUBAHUS

YpoBHU (OPMUPOBAHKS KOMIETEHIIAN

bazoBriii

JlocTarouHbIi

Bricoknii

ITomHOTA OTBETA,
MOCJICJOBATCIPHOCTD H
JIOTHKA W3JIOKCHIUS

OTBET MOJIHBIH, HO €CTh
3aMecuaHud, He Dosee 3

OTBET IOJIHBIH,
TOCJICAOBATEIBHBIN, HO
€CTh 3aMCUaHMsI, HE DOJICe
2

OTBET IOJIHBIH,
MOCJICIOBATEIBHBIN,
JIOTHIHBIHA

IIpaBunbpHOCTB OTBETA, ETO
COOTBETCTBHE PabOICH
MporpamMme yaeOHoH
AUCIHHUITTUHBI

OTBET COOTBETCTBYET
paboueii mporpamme
yUCOHOM AUCLIUILIUHBI, HO
€CTh 3aMCUaHus, HE DOJICe
3

OTBET COOTBETCTBYET
paboueii mporpamme
yUCOHOM AUCLIUILIUHBI, HO
©CTh 3aMCUaHMsI, HE DOJIce
2

OTBET COOTBETCTBYET
paboueii mporpamme
yUCOHOM AUCHUTITHHBIL

CriocoOHOCTE CTYICHTA
apryMEHTHPOBATH CBOM
OTBET U IPUBOANTD
MIPUMEPHI

OTBeT apryMEeHTHPOBAH,
MPUMEPHI TIPUBEACHBI, HO
ecTb He Oomee 3
HECOOTBETCTBUHN

OTBeT apryMEHTHPOBAH,
MPUMEPHI TIPUBEIACHBI, HO
ecTh He Dosee 2
HECOOTBETCTBUHN

OTBeT apryMEHTHPOBAH,
MPUMEPHI MPUBEACHEI

OC03HaHHOCTD U3JIATAEMOT0
MarepHuaa

Marepuan yCBOCH U
M3IIAracTcs OCO3HAHHO, HO
ecTh He Oomee 3
HECOOTBETCTBUHN

Marepuan yCBOCH U
M3IIAracTcs OCO3HAHHO, HO
ecThb He Dosee 2
HECOOTBETCTBUHN

Marepran ycBoeH u
H3/IAraeTCsl OCO3HAHHO

CooTBeTCTBHE HOPMAM
KYJIBTYPH PEUH

Peusn, B 1iIc10M, TpaMoOTHAA,
cOOMIOACHBI HOPMEI
KYJIBTYPBI PEUH, HO CCTh
3amMcuanud, He Oosee 4

Peusn, B 1iIc10M, TpaMoOTHAA,
cOOMIOICHBI HOPMEI
KYJILTYPBI PEUH, HO €CTh
3aMecuanusd, He Oomnee 2

Peus rpamoTHas,
cOOMIOICHBI HOPMEI
KYJIBTYPBI peun

KauectBO OTBETOB Ha
BOIIPOCHI

Ecth 3amMeuanuda x
oTBETaM, He Ooee 3

B 1ieiioM, oTBETHI
PacKphIBAIOT CYTh BOIPOCA

Ha Bce Bonpockr momydeHsr
HUCUCPIIBIBAOIINC OTBCTHI

15
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7.4.2. OueHuBaHNe BBINIOJTHEHHS] KOHTPOJILHOI padoThI

Kpurepuii
OLICHUBAHUS

YpoBHU (HOPMUPOBAHKS KOMIETEHIIAN

bazoBriii

JlocTarouHbIit

Bricoknii

IMoasOTa M IPABHIIEHOCTH
OTBETA

OTBET MOJHBIH, HO €CTh
3aMcuaHud, He Dosee 3

OTBET IOJIHBIH,
TOCJICAOBATE/IBHBIN, HO
€CTh 3aMCUaHMsI, HE DOJICe
2

OTBET IOJIHBIH,
MOCJICAOBATCIBHBIN,
JIOTHYHBIHA

CreneHp OCO3HAHHOCTH,
NMOHUMAHUA U3YUICHHOI'O

Marepuan yCBOCH
M3IIAracTcs OCO3HAHHO, HO
ecTb He Oomee 3
HECOOTBETCTBUHN

Marepuan yCBOCH U
M3IIAracTCs OCO3HAHHO, HO
ecThb He Dosee 2
HECOOTBETCTBUHN

Marepran ycBoeH u
H3/IAraeTCsl OCO3HAHHO

SzpikoBOE OopMITCHIE
OTBeTA

Peus, B 1Ic10M, TpaMOTHAA,
COOMIOACHBI HOPMEI
KYJIBTYPBI PEUH, HO CCTh
3aMcuaHud, He Oosee 4

Peus, B 1Ic10M, TpaMOTHAA,
COOMIOAEHBI HOPMEI
KYJIBTYPBI PEUH, HO €CTh
3aMecuanusd, He Donee 2

Peus rpamoTHas,
COOMIOAEHBI HOPMEI
KYJIBTYPBI peUn

CobnroaeHue TpeOOBaHUH K
ohOPMIICHHIO

He 6onee 4 zameuannii

He 6onee 3 zameuanuii

IpasunbHoE odhopmiIcHHES
CCBIJIOK HA UCTIOTB3YEMYIO
JUTEPATYPY; TPAMOTHOCTD U
KYJIBTYPA U3T0KCHUS,
BIIQJICHUE TEPMHUHOJIOTHEN U
MOHATUIHBIM amlapaToM
npodIeMbl; COOTIOACHUE
TpeOOBaHUH K 00bEMY

pedepara

I'pamoTHOCTB

He 6onee 4 zameuannii

He 6onee 3 zameuanuii

OtcytcTBHE
opdorpaduueckux u
CHHTaKCHYCCKHUX OIMHOOK,
CTHJIHCTHUYECKHX
HOTrPEHIHOCTEH; OTCYTCTBUE
OIECYATOK, COKPAIICHUMI
CJIOB, KpOMe
OOLICTIPUHSATHIX,
JAUTEPATYPHBII CTHIb

7.4.3. OuenuBanue J1a00PaTOPHBIX padboT

Kpurepuit
OLICHUBAHUS

YpoBHU (OPMUPOBAHUS KOMIETEHIAN

bazoBriii

JlocTarouHblit

Bricoknii

BrimonaeHue u
odopmiICHHE Ta0OPATOPHOI
paboThI

PaGora BeimonHeHA
YACTHUYHO HITH C
HapyHICHUAMU, BbIBOAbL
JACTHUYIHO HC
COOTBETCTBYIOT LICITH,
ohOPMIICHUE COACPIKHUT
HEJIOCTATKH

JlaGoparopHas pabora
BBITIOJTHCHA TIOJTHOCTHIO,
OTMECYAIOTCS
HECYIIECCTBCHHBIC
HCIOCTATKU B
odopmieHUN

JlaGoparopHas pabora
BBITIOJTHCHA TIOJTHOCTHIO,
ohopMIICHA COTIACHO
TpeOOBAHUSIM
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KauectBO OTBETOB Ha
BOIIPOCHI BO BPCMSI 3AIIUTHI

Bomnpocsr ayis 3ammtst
PaACKPBITHL HE TOIHOCTHIO,

Bompocs! packpsITHL,
OJHAKO UMEIOTCS

OTBETHI IIOIHOCTBIO
PacKpBIBAIOT BOIPOCHI

pa6OTbI OJHAKO JIOTHUKA 3aMCUYAHUST
coOII0ICHA
7.4.4. OueHuBaHue 3K3aMeHa
Kpurepuii YpoBHE POPMHUPOBAHUS KOMIETEHIINIA

OLICHUBAHUSA bazoBbiit JlocTaTouHbIit Bricoxuit
ITomHOTA OTBETA, OTBET MOJIHBIH, HO €CTh OTBET MOJIHBIH, OTBET MOJIHBIH,
HOCJIEIOBATCIBHOCTD U 3aMeuanus, He Oomee 3 TOCJICAOBATE/IBHBIN, HO MOCJICI0BATCIIBHBIN,
JIOTUKa U3JT0KCHUA CCThb 3aMCYaHMA, HC 60J‘I€€ JIOTUYIHBIN

2

IIpaBunbpHOCTB OTBETA, ETO
COOTBETCTBHE PabOICH
MporpamMme y4eOHou
AUCIHUITTUHBI

OTBET COOTBETCTBYET
paboueii mporpamme
yaeOHOM AUCLIUILIUHBI, HO
€CTh 3aMCUaHMsI, HE DOJICe
3

OTBET COOTBETCTBYET
paboueii mporpamme
yaeOHOM AUCLIUILIUHBI, HO
€CTh 3aMCUaHMsI, HE DOJIce
2

OTBET COOTBETCTBYET
paboueii mporpamme
yUCOHOM AUCHUTLTHHBIL

CriocoOHOCTE CTYICHTA
apryMEHTHPOBATH CBOM
OTBET U IPUBOANTD
MIPUMEPHI

OTBeT apryMEeHTHPOBAH,
MPUMEPHI TIPUBEACHBI, HO
ecThb He Oomee 3
HECOOTBETCTBUH

OTBeT apryMEHTHPOBAH,
MPUMEPHI TIPUBEACHBI, HO
ecTh He Doee 2
HECOOTBETCTBUH

OTBeT apryMEHTHPOBAH,
MPUMEPHI MPUBEACHEI

OC03HaHHOCTD U3JIATAEMOT0
MarepHuana

Marepuan yCBOCH
M3IIAracTcs OCO3HAHHO, HO
ecThb He Oomee 3
HECOOTBETCTBUHN

Marepuan yCBOCH
M3IIAracTCs OCO3HAHHO, HO
ecThb He Dosee 2
HECOOTBETCTBUHN

Marepran ycBoeH u
H3/IATAeTCsl OCO3HAHHO

CooTBeTCTBHE HOPMAM
KYJIBTYPH PEUH

Peusn, B 1Ic10M, TpaMOTHAA,
cOOMIOACHBI HOPMEI
KYJIBTYPBI PEUH, HO CCTh
3aMcuaHud, He Oosee 4

Peusn, B 1Ic10M, TpaMOTHAA,
COOMIOACHBI HOPMEI
KYJILTYPBI PEUH, HO €CTh
3aMecuanusd, He Domnee 2

Peus rpamoTHas,
COOMIOACHBI HOPMEI
KYJIBTYPBI peUn

KauectBO OTBETOB Ha
BOIIPOCHI

Ecth 3amMeuanuda x
oTBETaM, He Ooee 3

B 1iesioM, oTBETHI
PacKpBIBAIOT CYTh BOIPOCA

Ha Bce Bonpockr momydeHsr
HUCUCPIIBIBAOIINC OTBCTHI

7.5. Utorosasi peiTHHroBasi OLIEHKA TEKYLIEH U MPOMEKYTOYHOH aTTecTanuu
CTYAEHTA N0 JUCUUIIHHE

[To yueOHOI AucUMIIMHE « XUMUSD» UCHONB3YyeTCs 4-0aibHas CUCTEMA OLICHUBAHWS,
UTOT OLICHUBAHUS YPOBHS 3HAHMIA 00yvaronmMxcs MpeaycCMaTpuBacT 3K3aMeH. B 3aueTHO-
AK3aMEHALMOHHYK) BEJAOMOCTh BHOCHTCS OLICHKA M0 YETBIPEXOAIbHON CHUCTEME.

OOyyaromuiics,

BBITIOJIHUBIIMKA BCE y4eOHBIE MOPYYEHHS CTPOrOW OTYETHOCTH

(KOHTpOJIbHAsE paboTa) U He MeHee 60 % MHBIX y4eOHBIX MOPYUYCHHMN, MTPEAYCMOTPEHHBIX
yueOHbIM mmaHoM u PI1J], nomyckaercs k sk3ameny. Hannune HEBBIMOTHEHHBIX YUEOHBIX
NOPYYEHUH MOXKET ObITh OCHOBAHUEM JUIsl TOMOJHUTENBHBIX BOMPOCOB MO TUCUUIUIAHE B
X0JI€ MPOMEXKYTOUHOM arrectaumu. OOydarOUics, MOyYMBIIMIA HE MeHee 3 OaJlJIoB Ha
DK3aMEHE, CYUTAETCS aTTECTOBAHHBIM.
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IlIkana oyenuganus meKkyuieil U NPOMEHCYMOUHOU AMMeCMAuui CHyOeHma

YpoBHH HOopMHPOBAHUS OreHka 1o 4eThlpex0aTbHON IITKaJIe
KOMIICTCHLITU AJ1d DK3aMEHa
BrIcokuit OTJINYHO
JloCcTaTOYHBI XOPOIIIO
bazoBwlii Y OBJIETBOPUTEIILHO
Kommnerenius He  chopMupOBaHa HEYJIOBJICTBOPUTEIIBHO

8. IlepeyeHb OCHOBHOI M IONMOJHHUTEIbHON y4eOHOM JJUTEPaTYPbl, HEOOXO0AUMOM

JJIS1 OCBOCHHS] JHCUHININHBI (MOIYJIs1)

OcHoBHas JiuTEeparTypa.

Ne bubnuorpaduueckoe onvicanue <Y‘166;E? YHG Kor-eop

H/H p nocobue, }gI)eGHo—g/IeTO;[ 61/16_]'[

1. [Obwmas u Heopranuyeckas xumus: ydebHoe nocodue / M. 1. hitos://e
Boponkosa, Y. B. Muxainosa, H. A. Ky3emuuesa, A. A. lanlz)o‘ok‘
Cunerosen. — OpenOypr: OpI'MY, 2022. — 130 ¢. // Jlanp:| yueOHOE com/boé
AJIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. nocooue /34065

2

2. |AxmetoB, H. C. O6mas u Heopranuueckas xumus / H. C.

AxmeroB. — 13-¢ u3n., crep. — Cankr-IleTepOypr : JlaHsb, https://e.
2023. — 744 c. — ISBN 978-5-507-45394-8. — Tekcr : lanbook.
ANEKTPOHHBIHA //  Jlanb 3NEKTPOHHO-OnONHoTeyHas| Y4eOHOe com/boo
cuctema. — URL: https:/e.lanbook.com/book/267359 (ata| mocoone k26735
obpatenuns: 11.10.2022). — Pexxum goctymna: 1uis aBTOPU3. 9
IIOJIB30BATENEH.

3. [AxmeroB, H. C. O0wmast u neopranuueckas xumus / H. C.

AxmetoB. — 13- u3n., crep. — Cankr-IletepOypr : Jlans, https://e.
2023. — 744 c. — ISBN 978-5-507-45394-8. — Tekcr : lanbook.
JNEKTPOHHBIHA //  Jlanb IEKTPOHHO-OubMOTeHas| YIeOHOe com/boo
cuctema. — URL: https://e.lanbook.com/book/267359 (sata| Mocodmne k26735
obpatenuns: 11.10.2022). — Pexxum goctymna: 1uis aBTOPU3. 9
IIOJIB30BATENEH.

4. [ITanos, H. H. O0was u HeopraHuyeckas XuMusi: Y4eOHUK https://e.
s By3os / H. H. IlaBnoB. — 4-¢ m3a., crep. — CaHKT- lanbook.
Ierepbypr: Jlaub, 2021. — 496 c¢. — ISBN 978-5-8114-| Y4eOHHK com/boo
8579-6. MU BYSOB | 17784

0
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5. |[Kynmpsmora, O. C. OOmas ¥ HEOpPraHUYECKas XHUMMUS: https://e.
yueOHoe nocodue / O. C. Kyapsimora. — Ilepmb: TINATY, lanbook.
2023, — 219 ¢. — ISBN 978-5-94279-597-9.// Jlaup:| Y9EOHOC | oo
3MEKTPOHHO-OHOIHOTEYHAs CHCTEMA. noco6ue k/36604

4
JlonosiHUTEILHAS JIUTEpaTypa.
Tun

No Kon-Bo B

1. [O0mass u HeopraHuueckass XUMHsS B TeCcTax W 3ajayax: httos://
yueOHoe nocodue / A. A. CrapukoBa, M. B. Maxwuroga, E. lttlz)s' E‘
A. Hlycrosa, E. B. AdanacbeBa. — Actpaxanb: AIMYVY,| yueGuoe ar;n;)bo ‘
2023. — 104 ¢. — ISBN 978-5-4424-0782-2.// Jamb:| mocobue |- 200

k/38529

AIEKTPOHHO-OMONIMOTEYHAs CUCTEMA. s

2. |Paboyas Tetpaab Ans CAMOCTOATENBHONH PabOThl CTYIEHTOB ‘
https://e.

no Kypcy «OOmasi U HeOpraHuyeckas XUMHs». y4eOHO-

yueOHO- |lanbook.
MeToanueckoe mocooue / cocrarurens H. I1. CaBuHoBa. — MeTOIECK| com/boo
Yebokcaper: UI'TIY um. W. 4. Skosnera, 2021. — 62 c. o Hocobue | /19221

3

3. |Kanyctuna, A. A. OOmass ¥ HEOpPraHWyecKas XUMMUS. https:/e.
[Tpaktukym: yueOHOE mocobue ans cmo / A. A. KamyctuHa, yuebHoe | lanbook.
. T. Xanpuenko, B. B. Jlubanos. — 2-¢ M31., CTeP. —| pocobue |com/boo
Cankr-IlerepOypr: Jlanb, 2021. — 152 ¢. — ISBN 978-5- wisicno | k/18330
8114-8887-2. 9

9. Ilepeuens pecypcoB HHPOPMANMOHHO-TEJICKOMMY HUKAIIHOHHOI CeTH

«HTepHEeT», HeOOXOAUMBIX /11 OCBOCHUSA TUCIHUIJIMHBI (MOIYJIsI)

1.ITouckoBeie cuctemsl: http://www.rambler.ru, http://yandex.tu, http://www.google.com
2.MenepanbHbIA 00pa3oBaTeNbHBIA MOpTal Www.edu.Tu.
3.Poccuiickas rocynapctenHas oubdnunoreka http://www.rsl.ru/ru

4 T'ocynapcTBeHHass nNyOnM4YHAs HAyYHO-TEXHUYECKas

http://gpntb.ru.
5.I'ocynapcTBeHHOE OFOIKETHOE YupekaeHue KynbTypsl PecryOnmukn Kpeim « Kpbimckast
pecnyOMKaHCKas yHUBepcanbHas HaydHas Oubnuortekay http://franco.crimealib.ru/

6.Ilenarornueckas oudnuoreka http://www.pedlib.rw/

7.Hayunas
http://elibrary.ru/defaultx.asp

AIEKTPOHHAS OonodIMoTEKA
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10. MeToau4yeckue yKasaHus s 00y4aIOUIHXCS 0 OCBOCHUIO JUCITUIIIMHBI
(Mmoay.ist)

OO01ue peKoMeHIaluH M0 CAaMOCTOSITEILHOI padoTe GakaJaBpoB

IToaroTroBka COBpeMEHHOr0 OakajgaBpa MPEanoiaaracT, YTo B CTEHAX YHUBEPCUTETA OH
OBJIAACET METOJ0IOTHEH camo00pa3oBaHus, CaMOBOCITUTAHMUS,
CAMOCOBEPLICHCTBOBAHMUA.  OTO  ONPEACNAET  BAXKHOCTH  AKTUBU3ALUM  €r0
CaMOCTOSITENIBHON paOOTHI.

CamocrosTenbHas pabota (HOPMUPYET TBOPYECKYID AKTUBHOCTH OaKalaBpoOB,
NPEACTaBJCHUE O CBOMX HAYYHBIX M COLMAIBHBIX BO3MOXKHOCTSX, CIIOCOOHOCTH
BBIYWJICHATH TJIABHOE, COBEPIICHCTBYET TPUEMBbI 000OIIEHHOTO MBIIIIJICHUS, TIPEAIOIaracT
0osee ryOoKyr0 MpopadoTKy UMU OTACIBHBIX TEM, OMPEACICHHBIX MPOrPaMMON.

OCHOBHBIMU BUJAMHU M (popMamMHu CaMOCTOSATEIbHONH padOThl CTYJACHTOB MO JAHHOM
JUCIMIUIMHE SBJISFOTCS: CAaMOTIOATOTOBKA MO OTACIBHBIM BompocaMm; paboTa ¢ 6a30BbIM
KOHCIIEKTOM, TMOATOTOBKA K KOJIJIOKBUYMY, TOATOTOBKA K KOHTPOJIbHOM padoTe;
naboparopHas padoTa, NOATOTOBKA OTYETA, BBIMOJHCHUE KOHTPOJBHOH pabOThI;
MOATOTOBKA K SK3aMEHY.

BaxxHOo#l 4acThO CaMOCTOATENBHONW pabOThl SBISETCS YTCHHE YUEOHOH JUTEPATypHI.
OcHoBHast (yHKIMsT YYCOHHKOB — OPUEHTHUPOBATH B CUCTEME TEX 3HAHWNA, YMEHUU U
HABBIKOB, KOTOPbIE JOJKHBI OBITh YCBOEHBI TO JAHHOH IUCHUIUIMHE OyAyLIMMH
CHeHUAIMCTAMU. YUEOHMK TaKXKE CIY>KAT NYTEBOAMTEIEM T[O MHOTOYHACIECHHBIM
NPOU3BEICHUSM, OPUEHTUPYST B HMMEHAX aBTOPOB, CHELUAIM3UPYIOLIMXCS  HAa
ONPEACIEHHBIX HAYYHBIX HAINPABICHUAX, B HA3BAHMAX WX OCHOBHBIX TPYyAOB. Bropas
(yHKIMS y4eOHMKA B TOM, YTO OH OUYEPYMBACT HEKHWW KPYr OOSA3aTEIbHBIX 3HAHWH 10
OPEAMETY, HE IPETEHAYS HA TITyOOKOE MX PACKPBITHE.

UreHue pEeKOMEHAOBAHHOM JIMTEpaTyphl — OTO Ta [JlaBHAs 4YacTb CHCTEMBI
CaMOCTOSTENIBHON yueObl OakajiaBpa, KOTOpas OO0ECneuMBacT MOMJIUHHOE YCBOCHHE
Hayku. UWTarh 3Ty JIMTEPATYPy HY>KHO MO MPUHIIMIY: «UAES, TEOPUs, METOJ B OJHOMH, B
JPYTOH | T.J. KHUTaxX».

Bo Bcex ciyyasx peKOMEHAYETCS pACCMOTPEHUE TEOPETUUYECKUX BOMPOCOB HE MEHEE
4eM 1O TpeM HucTouHMKaMm. M3ydeHue mpoOiieMbl MO Pa3HBIM KMCTOUYHUKAM - 3aJiOT
r1yOOKOro YCBOCHHUS HayKu. IMEHHO 3TOT OJIOK, HAPsITy C BHIMOJIHEHUEM MPAKTHUUYECKUX
3aJlaHUi SBJISETCS BEAYLUIMM B CTPYKTYPE CAMOCTOSITEIbHON padOThl CTYJCHTOB.

BHumanuio 0OakanaBpoB MpeUIararOTCsl  CIUCOK  JIMTEPATyphl, BOMPOCHI K
CaMOCTOSITEJIbHOMY M3yUYEHHUIO U BOMPOCHI K IK3aMEHY.
JIis yCremHoro OBJAACHUS NUCHUILUTMHONW HEOOXOAMMO BBIMOJHSITH CIEAYIOIINE
TpeOOBaHUS:
1) BBIMOJIHATH BCE OMPEACTCHHBIE MPOTPaMMOii BUIbI padoT;
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2) moceniarh 3aHATHSA, T.K. BECb TEMATHYECKU MAaTeprall B3aMMOCBS3aH MEKy cOOOi U,
3a4aCTy0, CAMOCTOSTEIIBHOIO TEOPETHUYECKOTO OBJIAJEHUS MPONMYLIEHHBIM MaTEPHAIOM
HEJAOCTATOYHO JJIsl KAYECTBEHHOI'O €r0 YCBOCHMS,

3) Bce paccMaTpuBacMble HA 3aHITHIX BOMPOCHL 0053aTENbHO (PUKCUPOBATH B OTIACIBHYIO
TETPAJlb U COXPAHATH €€ 10 OKOHYAHUsI OOYUYCHHUS B BY3€;

4) mposBJIATE AKTUBHOCTH MPU MOATOTOBKE W HA 3aHATHAX, T.K. KOHEUHBIA pe3ysbTar
OBJIQJICHUSl COACPYKAHUEM JUCUMIUIMHBI HEOOXOAWM, B TEPBYKD OYEPEIb, CAMOMY
OakanaBpy;

5) B ciydasix MPOMyCKa 3aHATHHA MO KAaKUM-THO0 MpUYMHAM 00s3aTeabHO 0TpadaThIBATh
IPOMYIIEHHOE MPENOAABATENIO BO BPEMS MHINBUAYATBHBIX KOHCYJIBTALAM.

BHeypouHas nearenbHOCTh OakaiaBpa 1o JaHHOW AMCHUIUIMHE TPEANONaracT:

- CaMOCTOSTENBHBIA MOUCK OTBETOB M HEOOXOIMMOIN MH(pOPMAUKU MO MPEITIOKEHHBIM
BOIIPOCaM;

- BBINIOJIHEHUE KOHTPOJIBHOH PaloTHI;

- BBIPaOOTKY YMEHUI HAYYHOH OpraHu3anuu Tpyaa.

VYenemHas opraHuszanis BPEMEHHU 110 YCBOEHHUIO JAHHOW AUCLHIUIMHBI BO MHOI'OM
3aBUCUT OT Hajauuus y OakajnaBpa yMEHHMsS CaMOOPraHu30BaTh ceOsl U CBOE BpEMsl JUIs
BBITIOJTHEHUS TPEIJIOKEHHBIX JOMAaIIHUX 3agaHuii. OOBEM 3amaHWil  paccuuTaH
MAakCHMaJbHO Ha 2-3 yaca B Heaento. [Ipy 3TOM anroputM NOATOTOBKH OyAeT
CJIE Y FOLIUM:

1 sTan — MOWCK B JMTEpPaType TEOPETHUECKOH WH(MOPMALMK MO NPEIIOKEHHBIM
MPENOAABATENIEM BOIIPOCAM,

2 3Tan — OCMBICIICHUE MOJTYYeHHONH MH(OPMALMKA, OCBOEHUE TEPMUHOB U MOHSTHH;

3 3Tan — COCTaBJICHUE TJIaHA OTBETA HA KAXKIBIA BOIPOC;

4 3Tan — NOMCK NPUMEPOB MO JAaHHOW MPOOJIeMAaTHKe.

Padora ¢ 0a30BBIM KOHCIIEKTOM

[TporpaMMoi TUCUMITUIMHBI MPEAYCMOTPEHO YTCHHE JIEKIMMA B Pa3IMYHbIX GopMax ux
OPOBEICHUS: MPOOJEMHBIC JICKIMM €  DJIIEMEHTAMW  3BPUCTHYECKON  Oecenbl,
WH()OPMALIMOHHBIE JIEKUMHW, JIEKIMA C OMNOPHBIM KOHCHEKTUPOBAHHUEM, JICKIIMH-
BU3YyAJIA3ALNH.

Ha nekunusix mnpenomaBarenb paccMaTpvBAcT BOMPOCHl MPOrpaMMbl  Kypca,
COCTaBJIEHHOM B COOTBETCTBUU C T'OCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHaapToM. M3-
3a HEAOCTATOYHOTO KOJMYECTBA AyJUTOPHBIX YaCOB HEKOTOPBIE TEMbBI HE YIAeTCS
OCBETHTh B TMOJHOM OOBEME, MO3TOMY MPENOAABATENb, MO CBOEMY YCMOTPEHHIO,
HEKOTOPBIE BONPOCHI BBIHOCHT HA CAMOCTOSITENBbHYIO paboTy CTYACHTOB, PEKOMEHIYSI Ty
WIHA UHYIO JIATEPATYPY.

Kpome aToro, juist ayduiero OCBOCHMs Marepuaja M CUCTEMATHU3allMy 3HAHWUKA 1O
JUCIHUITIMHE, HEOOXOAMMO MOCTOSTHHO Pa3OMpaTh MATepUajIbl JEKIMHI MO KOHCIEKTaM 1
y4€OHBIM TTOCOOUSIM.
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Bo Bpems camocTosATeNbHON NpopaboTKK JIEKIIMOHHOTO Marepraia 0co00e BHUMAHHUE
CIIEAyeT YACNATh BO3HMKIIAM BONPOCAM, HEMOHATHBIM TEPMHHAM, CHOPHBIM TOUYKaM
3peHus. Bce Takue MOMEHTBHI CJIEAYET BBIACAUTh WJIM BBIMUCATH OTAEIBHO JUIs
JabHEHero oOCYKIEHUST Ha 3aHATHHA. B ciydae HEoOXOIMMOCTH OOpamarecsi K
[penoJaBareyiro 3a KoHcyiabTauuei. [IomHBI CHUCOK JATEparypel MO AUCLUILIAHE
npuBeicH B paboyueii mporpaMMme JUCLUIIIMHBL.

HoaroroBka K KOJUIOKBHYMY

Konnoxsuym npeacrasisier coO0N KOJUIEKTUBHOE OOCYKIACHUE Pa3leia JUCLUITAHBI
Ha OCHOBE CAMOCTOSTEJIBHOTO M3YYEHHUs 3TOro pasaena OaxamaBpamu. Iloaroroeka k
JAHHOMY BUJY YUEOHBIX 3aHITHIA OCYLIECTBIIICTCS B CICAYIOMIEM MOPSIIKE.

1.IlpenogaBarens AT CHUCOK BOMPOCOB, OTBETHI HA KOTOPBIE CIEAYET MOJNYYHATH MPH
W3YYCHHUH OTPEIECIICHHOTO EPEYHS HAYYHBIX UCTOYHUKOB.

2.bakanaBpaM BO BHEAyJAMTOPHOE BpPEMS HEOOXOAMMO NPOUYUTATh CICHHATIBHYIO
JUTEPATYpPy, BBITUCATh M3 HEE OTBETHI HA BOMPOCHI, KOTOpBIE OymyT OOCYy>KAarbCs Ha
KOJUTOKBAYME, MBICIIEHHO C(QOPMYIMPOBAaTh CBOE MHEHHE MO KAKIOMY M3 BOMPOCOB,
KOTOPO€ OHHU BBICKKYT HA 3aHATHH.

KonnokBuym npoBoautcs B popme Oecebl mpenogaBaTesis co CTyAeHTaMu MO0 Kak
HAy4YHOE COOpaHKE C 0OCYKICHUEM JOKIAI0B HAa ONPEACICHHYIO TeMy. [ljist 00CyKaeHus
Ha KOJJIOKBUYME BBIHOCATCS OTACIbHBIC Pa3/ICNibl, TEMbI, BOMPOCHl U3y4aeMoOl yueOHOM
JTUCIMIUIMHBL, a TakKe pedepaTsl, MPOCKTH U APYTUE padOTHI CTYACHTOB.

Yyacthe CTYIACHTOB B KOJUIOKBUYME TpeOyeT OT HHMX YMEHUH HE TOJIbKO
TPaHCIUPOBATh, HO M KOHCTPYMPOBATh HOBBIE 3HAHWS B YCIOBUSX AWANIOra, oOMeHa
MHEHUSMHU.

B cBow ouepenp, mnpenomaBareiab MOJydacT WH(POPMALMIO O XapakTepe
CaMOCTOSITENIBHON  PabOTBl  CTYJIEHTOB, O TPYAHOCTAX M MPUYMHAX OIIMOOYHBIX
OPEACTABICHUI MO TEM WJIM HWHBIM BOTPOCAM TEMBI, Pa3/iena, W TJIABHOE, BBISBIISICT
CTENEHb MPABUIIBHOCTH, 00bEMa, NTyOHHBI 3HAHUH U YMEHUH CTYJCHTOB.

JlaGopaTtopHnasi paboTa, nOArOTOBKA 0T4YETA

JlaGoparopHasi pabota — HEOONBIIOH HAYYHBIA OTYET, 00OOMIAIMUN TPOBEACHHYIO
oOyvaronumcst  paboTy, KOTOPYHK) MPEACTABISIOT JJI  3allUThl  JJIs  3alUAThI
MPEIOAaBaTENIO.

K naGoparopHbiM paboTam MpeabsBIsSETCS psij TPeOOBAHUMA, OCHOBHBIM U3 KOTOPBIX
SBJISIETCSI  MOJTHOE,  MCUEPIBIBAIOIIECE OMUCAHME BCEH  MpOJENaHHOW  padoThl,
NO3BOJISIONICE CYAUTh O TMOJYUYEHHBIX PE3yJbTaraxX, CTENEHW BBIMOJHECHUS 3aJaHUN U
npoQeCCHOHANBHOM MOArOTOBKE OaKaIaBpoB.

B otuer no naboparopHoii padoTe NOMKHBI ObITh BKJIFOUEHBI CIEIYIOIIUE MYHKTHI:

— TUTYJIBHBIN JINCT;

— 1IEeJIb pa0OTHI;

— KpaTKUe TEOPETUYECKUE CBEICHNUS;

— OMUCAHUE IKCTIEPUMEHTATILHON YCTAHOBKH POMETOAMKH DKCIIEPUMEHTA,;



AnAX-25: Pabouag nporpamma gucrummiasl B1.0.09 «Xumusa»

— DKCMIEPUMEHTAJIbHBIC PE3YJIbTATHI;
— aHaJIU3 PE3yJIbTaTOB PadOTHI;
— BBIBOJIBI.

TuTyabHBINH JHCT SBISCTCA NEPBOWA CTpaHUILCH mt000i Hay4yHOH pPadOTHI W AJIs
KOHKPETHOTO BHJ1a paOOTHI 3aMOJIHSIETCS 10 OMPEICIICHHBIM MTPABUIIAM.

Jliis mabopatopHOi pabOTHI TUTYJIBHBIHN JIACT OQOPMIIIETCS CHEAYIOIIMM 00Pa3oM.
B BepxHeMm moJie JKcCTa yKa3bIBAlOT MOJHOEC HAUMEHOBAHUE Y4eOHOrO 3aBEACHUS U
Kadeapbl, Ha KOTOPO#t BBHIMIOJHSUIACH AaHHAs paboTa.
B cpennem mnose ykasbiBacTcs BUJ padOThI, B JAHHOM Ciiyyae jabopaTropHas padoTta ¢
yKazaHMEM Kypca, MO KOTOPOMY OHa BBIMOJIHEHA, W HIKE €€ Ha3BaHue. HaszaHue
JadbopaTopHOM paboThl MPUBOAUTCS O€3 CJIOBA TEMA U B KABBIUKHU HE 3aKITFOUACTCSI.

Jlanee Onv>ke K MPaBOMY Kpar TUTYJIBHOTO JIUCTA YKA3bIBAKOT (haMUJINIO, WHHUIHAIIBI,
Kypc W TPYMMy YYamierocs, BHITOJHUBIIETO padoTy, a Taike (pamMuinuio, WHHUIHAIIBI,
YUEHYIO CTETECHb U JOHKHOCTD TIPEToAaBaTeNis, TPUHSBIIETO padoTy.

B HWKHEM MoJie JMCTa YKa3bIBACTCS MECTO BBITIOJHEHHMSI paOOThl U TOJ €€ HamMCaHHs
(0e3 cioBa roju).

Iesasb padoThl AOJKHA OTPaKaTh TEMY JIA0OPaTOPHOH pabOThI, a TAKKE KOHKPETHBIE
3a/1auM, TOCTABJICHHBIC CTYJIEHTY Ha TMEPHOJ BHIMOIHEHHsS padoThl. [lo 0ObeMy 1enb
padoThl B 3aBUCHMMOCTH OT CJIO)KHOCTH W MHOT033JauHOCTA PabOTHI COCTABISET OT
HECKOJIBKUX CTPOK 110 0,5 CTpaHMIIBI.

Kparkune Tteopernueckue cBeaeHus. B 53TOM pasnene wu3naractcsi Kparkoe

TEOPETUYECKOE OMHMCAHUE M3Yy4aeMOro B PadoTe SBICHUS WJIM MPOLECCa, MPUBOAATCS
TaKKe HEOOXOIUMBIE PACUETHBIE (DOPMYJIBIL.
Marepuan pasaena He JO/KEH KOMUPOBATH COJAEPIKAHWE METOAMYECKOrO MOCOOHS WM
yueOHMKA TO JAHHOW TeMe, a OrpaHuYMBACTCS W3JI0KCHUEM OCHOBHBIX TMOHSITHU W
3aKOHOB, pacyeTHbIX (HopMys, TaOIWIl, TPEOYIOIMXCS I JanbHEdmed oO0padoTKh
MOJIYYEHHBIX IKCIIEPUMEHTAIIBHBIX PE3YJIbTATOB.

OO0BeM muTepaTypHOro 0030pa He JOJDKEH NMPEBBIATh 1/3 4acTH BCEro OTYeTa.

Onucanue 3KCNEPUMEHTAIbHOI YCTAHOBKH U METOJAMKH IKCIIEPUMEHTA.

B nanHOM pazaene mpuBOAMTCS CXeMa SKCIEPUMEHTAILHON YCTAHOBKH € OMUCAHUEM

ee paboTel ¥ MOAPOOHO M3NAracTcs METOAMKA NMPOBEACHUS SKCIEPUMEHTA, MPOLECC
NOJIyYEHUS JaHHBIX U CITOCO0 UX 00pabOTKH.
Ecnu ucnonb3yroTes CTaHIAPTHBIE NMAKEThl KOMMBIOTEPHBIX MPOrpamMm ajiss 00paboTKH
SKCIMEPUMEHTAIIBHBIX PE3YJbTAaTOB, TO HEOOXO0AMMO OOOCHOBATH BO3MOKHOCTH H
1EIecO00Pa3HOCTh UX MPUMEHEHMS, a TAKKE NOAPOOHOCTH OOpabOTKH JAHHBIX C WX
TOMOILBIO.

Jliis mabopaTopHBIX paboT, CBA3aHHBIX ¢ KOMIIBIOTEPHBIM MOJCIUPOBAHUEM (PU3UUECKUX
SBJICHUIA W TIPOLIECCOB, HEOOXOIMMO B 3TOM Pa3ieNe OMMCAaTh MATEMATHYECKYHO MOJEIb U
KOMITBKOTEPHBIE MPOTPAMMBI, MOACIIMPYIOIIME TAHHBIE SBIICHUS.

JKCIEePUMEHTAJBbHBIC Pe3yJbTaThI.
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B 3TOoM paznene mpuBOASATCS HEMNOCPEACTBEHHO PE3YJIbTAThl, MOJYYEHHBIE B XOJE
npoBeleHUs:  J1a0OpPaTOpPHBIX  paboOT:  ODKCHECPUMEHTAILHO WM B PE3yJbTare
KOMMBIOTEPHOTO  MOJEJIMPOBAHUS  OMPEACICHHbIE 3HAUEHWs] BEIMYMH, TpaduKu,
Tabmuibl, Anarpammbl. O0sA3aTeIbHO HEOOXOIMMO OLICHUTh MOTPEHIHOCTH U3MEPEHUIA.

AHau3 pe3yJbTaToB padoThL

Paznen otuera no/mKeH coaepikarh MOAPOOHBIA aHAIM3 MOJTYYEHHBIX PE3YJIbTaTOB,
UHTEPOPETALINIO STUX PE3YIBTATOB HA OCHOBE (PU3NUYECKUX 3aKOHOB.
Cnenyer CpaBHUTH MOJYYCHHBIC PE3YJIbTAThl C U3BECTHBIMU JINTCPATYPHBIMU JTAHHBIMU,
00CyUTh KX COOTBETCTBHE CYIICCTBYIOIIMM TEOPETHUECKUM  MojaeisMm. Ecam
0OHApY>KEHO HECOOTBETCTBUE MOJYYEHHBIX PE3YJIbTATOB U TCOPETUUYECKUX PACUETOB UJIU
JUTEPATYPHBIX  JAHHBIX, HEOOXOAUMO OOCYAUTh BO3MOKHBIE TPUYUHBI  3THX
HECOOTBETCTBHIA.

BeiBoabsl. B BBIBOJAX KpaTKO M31araroTcs pPe3yabTarbl pabOThL TMOJYyYEHHBIC
SKCIEPUMEHTAIIBHO WIIH TEOPETUUYECKN 3HAUEHUS (PU3MUECCKUX BETMYHH, UX 3aBUCUMOCTH
OT YCIIOBMI 3KCIEPUMEHTA WJIA BbIOPAHHOM pacyeTHONW MOJEIM, YKAa3bIBACTCA MX
COOTBETCTBUE WJIA HECOOTBETCTBUE (PM3MUECKAM 3aKOHAM WM TEOPETUYECKUM MOJIESIM,
BO3MOJKHBIE IIPUYNHBEI HECOOTBETCTBUSL.

Oruer mo naGopatopHoi paboTe opopmisIeTcs Ha MUCYEH OyMmare CTaHJIapTHOrO
¢opmara A4 Ha OIHON CTOPOHE JUCTA, KOTOPHIE CIIMBAIOTCS B CKOPOCLIMBATENE WIIU
NEPEIIIETAOTCS.

Jlomyckaetcst oopMiieHue 0TYeTa MO J1adOpaTOpHON padOoTE TOJIBKO B AJIEKTPOHHOM
Buae cpeacrBamu Microsoft Office: TekcT BbIpaBHHMBATH MO LIMPHUHE, MEKIYCTPOUYHBIMA
UHTEPBA -noaTopa, wpudt —Times New Roman (14 nr.), mapameTpsl NOJEH — HUKHEE U
BepxHee — 20 MM, neBoe — 30, a mpaBoe —10 MM, a orctyn ad3ana — 1,25 cm.

IHoaroroBka k 3K3aMeHy

OK3aMEH SBIIAETCS TPAAMLHMOHHOW (HOPMOH TMPOBEPKM 3HAHWMA, YMEHWH,
KOMIETEHIMH, C(OOPMUPOBAHHBIX Y CTYIEHTOB B MPOLIECCE OCBOCHUS BCETO CONCP KAHMS
U3y4acMON TUCLUIUIMHBL B ciydyae MpoBEeACHWs 3K3aMEHA CTYACHT MOJy4acT Oaiibl,
OTPaKArOIIE YPOBEHD €0 3HAHU.

IIpaBuia HOArOTOBKH K DK3aMEHaM:
— Jlydme cpa3dy COPMEHTHPOBATHCS BO BCEM MATE€pUaie M 00sA3aTE€NBbHO PACIOJIOKHUTH
BECh MaTEPHAJT COITIACHO DK3aMEHAIMOHHBIM BOIIPOCAM.
— Cama moaroTroBKa CBfI3aHA HE TOJNBKO C «3anoMUHaHueM». I[loaroroBka Takke
MIPEAIOJIaracT u MePEOCMBICIICHUE MaTepraia, U JaKe PacCCMOTPEHHUE AJIBTEPHATUBHBIX
WJIEN.
— CHavasa CTyACHT JIOJDKEH MPOJEMOHCTPUPOBATH, YTO OH «YCBOWII» BCE, UTO TpeOyeTcs
no nporpamme oOydeHus (WA 1O MPOrpaMMe JAHHOTO NMPEMOJABaTeNs), U JIMUIb MMOCHE
9TOr0 OH BIIPABE BHICKA3aTh MHBIE, JKEJIATEILHO apIyMEHTHPOBAHHEIEC TOUKU 3PECHUS.
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11. Ilepeyenb HH(POPMALHOHHBIX TEXHOJIOTHIi, HCIOJIb3YEMbIX MPHU OCYLIECTBICHHH
00pa30BaTEJBLHOIO NMPOLECCA MO AMCHUININHE (MOAYJII0) (BKJII0OYasi NePeYeHb
NPOrpaMMHOro ooecnedeHnst 1 HHPOPMALNOHHBIX CIPABOYHBIX CHCTEM (NIpH

HEO0XO0AUMOCTH)

HHupopMalOHHBIE TEXHOJOTHU MPUMEHSIIOTCS B CIIEAYIOIINX HATPABICHUSIX
opopMeHrEe THCHMEHHBIX pabOT BBHIMOJHIETCS C MCMOJIB30BAHUEM TEKCTOBOIO
penakTopa,;

JEMOHCTpALMSl KOMIIBIOTEPHBIX MAaTEPUAIOB C HMCIHOJb30BAHUEM MYJIBTHUMEIUHHBIX
TEXHOJIOTHH,

UCMOJIb30BAHUE MH(POPMALIMOHHO-CIIPABOYHOTO O0ECMEUYCHHUs, TAKOrO KakK. MpPaBOBBIE
cnpaBouHbie cuctembl (KoHCynbTaHT+ W Jp.), OHJAWH CJIOBAapH, CIPABOYHUKHU
(I'pamora.py, UnTyuT.py, Bukunenus u ap.), Hay4Hble MyOIUKALWAH.

UCMOJIb30BAHUE CNEUUATM3UPOBAHHBIX CIPABOYHBIX CUCTEM (JIEKTPOHHBIX YUECOHHUKOB,
CIPABOYHUKOB, KOJUJIEKIMA WUIROCTpaumid u  goronsoOpakeHuid, (PoToOAHKOB,
npo(PecCHOHANBHBIX COLMAIBHBIX CETEH U IIp. ).

OpenOffice Cebinka: http://www.openoffice.org/ru/

Mozilla Firefox Ccrinka: https:// www.mozilla.org/ru/firefox/new/

Libre Office Ccouika: https://ru.libreoffice.org/

Do PDF Cceuika: http://www.dopdf.com/ru/

7-zip Ccbinka: https://www.7-zip.org/

Free Commander Cebuika: https://freecommander.com/ru

be Reader Cebuika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader. htmlnono

Gimp (rpadguueckuii pegakrop) Cebiika: https://www.gimp.org/

ImageMagick (rpadrueckmii PEAAKTOP) Ccbuika:
https://imagemagick.org/script/index.php

VirtualBox Ccbuika: https://www.virtualbox.org/

Adobe Reader Ccbiika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Onepaumonnas cucrema Windows 8.1 JlnneH3nonHas Bepcus mno goropopy Ned71\1 or
11.12.2014 r.

ONEKTPOHHO-OMOIMOTEYHAs cucTeMa bubimokoMIieKTarop

HammoHnaneHa anekTpoHHas OMOMMoTeKa - (eepaibHOE TOCYAapCTBEHHOE OFOKETHOE
yupexnaenue «Poccuiickas rocyaapcteenHas 6ubnuorekay (OI'bBY «PI'by)

Penaxkuus basel nannsix « [IOJITIPE/] CnipaBo4yHuAKW»

OnekTpoHHO-Onbnnoreunas cucrema «JIAHb»

12. Onucanue MaTepuaJbHO-TEXHHYECKOil 0a3bl, HCOOXOAUMOI /151 OCY LEeCTBJICHUSI
00pa30BaTEJILHOTO MPOLECCA MO TUCHUILTHHE (MOIYJII0)

-[IpoekTop, COBMEIIEHHBIH € HOYTOYKOM JUIs NPOBEICHUS JICKIIMOHHBIX 3aHATUN
NPENOJABATENIEM U TPE3EHTALIMK CTYICHTaMU PE3yabTaToB paboTh (aya 223)

-Paznarounslii MmaTrepuan s NpOBEIEHUS TPYMIIOBOI paboThHI;
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-Meroanueckue Matepuansl K 1a00PATOPHBIM 3aHATHAM, JIEKIUH (JIEKTPOHHAS BEPCHS),
TUAAKTUYECKUM  Martepual Ul  CTyIeHTOB (yueOHoe mocobue mno oluieid u
HEOPraHWMYECKOH XMMHH, TECTOBBIE 3aJaHUsl, MYJIBTUMEIUIHHBIE TPE3CHTALINH ),

-YueOHas nadoparopust (ayn.246), B KOTOpOMl NPOBOAATCS JTAOOPATOPHBIE 3aHSTHS,
o0ecreueHa annaparypoi Jyis AeMOHCTPALMOHHOTO UJLTIOCTPALIMOHHOTO

Marepuana u 000pyaoBaHa 1adopaTopHO MOCYI0H,

PEAKTUBAMU B COOTBETCTBUH C IMPOrpaMMaMu JJaOOPaTOPHBIX padoT.

-Jlns mpoBeaeHus jgadbopaTOpHbIX PadOT HEOOXOAMMO ClEAyroliee O0OPYyJOBAaHUE U
npuOOPHL:

-llTkad BBITSKHON TAOOPATOPHBIN

-CymnnbHbIA mKad)

-Jluctumisatop

-HarpeparenbHbie minTka

-ITeub mydenbHas

-[IpuGop A 35eKTpoIM3a CONeH JEMOHCTPALMOHHBIA

-DNEKTPOIUTATKH

-CTOJIBI ¥ CTYIbS

13. OcoGenHocTH Opranu3anuu O0y4eHus M0 AUCHUIVIMHE 00YYAKIIMXCH M3 YHC/Ia
HHBAJINJA0B H JIUI ¢ OTPAHNYCHHBIMH BO3MOKHOCTSIMH 310p0Bbsi (OB3)

[Ipn HeoOXOAMMOCTH B 00Pa30BATEILHOM MPOLECCE MPUMEHSIOTCS CIEAYIOLIUE
METOABl M TEXHOJIOTHH, OOJIeryaromue BOCOPUATHE HHPOPMAIMK O0yYarOIUMUCS
MHBANIMAaMuU 1 Juiamu ¢ OB3:

- CO3JaHUE TEKCTOBOM BEPCUM JTFOOOr0 HETEKCTOBOIO KOHTEHTA JUIsl €70 BO3MOYKHOTO
npeoOpa3oBaHus B ATbTEPHATUBHBIE (POPMBI, YAOOHBIC AJIs1 Pa3IMYHBIX MTOJIb30BATENEH;

- CO3JaHUE KOHTEHTA, KOTOPBIA MOKHO IPEACTABUATH B PA3JIMYHBIX BUAAX O€3 OTEPh
JAHHBIX WA CTPYKTYPbI, MPEIyCMOTPETh BO3MOKHOCTh MACIITa0OMPOBAHUS TEKCTA W
n300pakeHnii 0e3 MOTEPH KAa4eCTBa,

- CO3JaHUE BO3MOKHOCTH JUIsl 00YUarOMXCS BOCOPUHAMATD OJIHY H TY e HH(Op-
MalUI0 K3 PA3HBIX UCTOYHUKOB — HAMPUMEP, TakK, 4TOOBI JHIA C HAPYLIICHUEM CIIyXa
NOoJTy4aiy HHPOPMALUIO BU3YAIBHO, C HAPYLIEHUEM 3PEHHUS — Ay IUAJIBHO;

- MPUMEHEHUE MPOTPAMMHBIX CPEIACTB, 00ECIECUMBAIOIIUX BO3MOKHOCTH OCBOCHUS
HABBIKOB U YMEHUH, (POPMUPYEMBIX TUCUUIUIMHOMN, 32 CYET AIbTEPHATUBHBIX CIOCOOOB, B
TOM YMCJIE BUPTYAJIbHBIX JIJAOOPATOPUI U CUMYJISILIMOHHBIX TEXHOIOTHIA;

- MPUMEHEHUE TUCTAHIIMOHHBIX 00PA30BATENIbHBIX TEXHOJIOTHHA IS NEpenayu
YECKUX 3aHATHH, BBICTYIUICHMS C JOKJIaJaMW W 3al(UTOW BBINOJHEHHBIX PadoT,
NPOBE/ICHUE TPEHUHIOB, OPraHU3aluy KOJJIEKTUBHOH PaldoOTHI;

- MPUMEHEHUE JTUCTAHIMOHHBIX 00PAa30BATENbHBIX TEXHOJOTUN UIsl OpraHu3anuu
TEKYILIEr0 U MPOMEKYTOYHOTO KOHTPOJIS,

- YBEJIMYEHUE MPOAOHKATENBHOCTH CAa4YX 00y YAOIIUMCS MHBAJMAOM WK JIALOM C
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OB3 @¢opM mnpomMexyTOYHOH aTrTecTaldd MO OTHOWICHUK) K YCTAHOBJIEHHOM
IPOJOJDKUTENILHOCTH UX CIaYM: 3a4ET W SK3aMEH, MPOBOJAUMBIN B MUCBMEHHOU (opMme, —
He Oosiee ueM Ha 90 MUH., MPOBOAMMBIN B YCTHOH Qopme — He Oonee yem Ha 20 MUH., —
NPOJOJDKUTENLHOCTH BBICTYIIIEHUST O0YYAOIIErOCs MPH 3alUTE KyPCOBOM pabOThl — HE
Oonee yem Ha 15 MuH.

14. Buabl 3ausTHii, IPOBOAUMBIX B (popMe NPAKTHYECKOH MOATOTOBKH

(He MPeXyCMOTPEHO MPH H3yYEHHH JTMCIIHITIHHEL)
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