[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

(®WO: benropoackuii Banepuii Caenbesny
[lomxHocTb: PexTop

Nlara nogncans: 20.06.2025 10: %%HHCTepCTBO HayYKHU U BbICIIEro oopazoBanus Poccuiickoit @enepanun

YHUKanbHbI MPOrpaMMHbIA KIKOY:
8df276ee93el17c18e7bee9e7cad2d0ed9ab82473

elepasibHOE TOCYJApCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE

BBICIIIETO 00pa30BaHuUs

«Pocenitcknil rocygapcTBeHHbI yHuBepcuteT uM. A.H. Kocsiruna

(Texnonoruu. {uzaiin. MckyccTBo)»

I/IHCTI/ITYT I/IHCTI/ITYT XUMHYECKHUX TEXHOJIOTHUM U HpOMBIHIJICHHOﬁ 9KOJIOTHH

Kadenpa  Heopranmueckoi v aHaTUTUYECKOW XUMUU

PABOYAS IPOI'PAMMA
YYEBHOU JUCHUIIJIMHBI

Xumusi HCOPIraHUICCKasd

YpoBeHb 00pa3oBaHUs

Hanpasnenue moarotoBku
Hampasnennocts (mpo¢uib)

Cpok ocBOoeHHUs
o0pa3oBaTebHOM
MIPOrPAMMBI I10 3A0YHOU
dhopme oOyueHus

dopma o0yueHus

Pabouas mnporpamma

bakanaBpuar

05.03.06 DKOJIOTHS ¥ IPUPOIOTIOIE30BaHNE

JKonornyeckoe NPoOeKTUpoBaHUE N aKCNepTM3a

4 toma 11 mec

3aouHasa

y4eOHOM TUCHUIUIMHBEI XHMMHS HeOPraHuvyeckass OCHOBHOM

npo¢eCCHOHAIBHOW  00pa30BaTEIbHOM TPOTPAaMMBbl BBICIIETO OOpa30BaHMs, PACCMOTpPEHA U
ono0peHa Ha 3acenanuu kadenpsl, mpotokosn Ne 5 ot 24.03.2025 r.

Pazpabotumnku paboueit mporpaMmMbl yueOHOM TUCIUIIIIMHBI:

1. TIpodeccop
2. Cr. mper.

3aBenyroumii kadeapoit:

O.B. KoBanbuykoBa
M.B. Tutkosa

O.B. KoBanbuykoBa



1. OBIIUE CBEIEHUSA

VYyeOHast TUCIUIUIMHA « XUMUSI HEOpTraHUYeCKas» U3y4aeTcsi BO BTOPOM CEMeCTpe.
Kypcosas pa6ota/KypcoBoii mpoeKT — He peycCMOTpeH(a)
1.1. ®opma npoMeKyTOYHOU aTTecTaluu:
IK3aMeH
1.2.  Mecro yueOHo# auciuiinHbl B cTpykType OITOIT:
VYuebHass aucuuruiiHa XuUMHUS HEOpPraHMYecKass OTHOCUTCS K 00s3aTelbHOM 4YacTu
IPOTPaMMBI.

2. IEJIM ¥ INIAHUPYEMBIE PE3YJIbTATHI OBYYEHMS 1O
TACIHATIINHE

LlensiM1 OCBOEHHUSI TUCIUIUIMHBI « XUMHUSI HEOPTAHUYECKAS) SIBISICTCS:

— M3YUYEHHUE OCHOBHBIX 3aKOHOMEPHOCTU MPOTEKAHUS XUMUYECKUX peakUuuil u
MPOLIECCOB B OKPYKAIOIIEM MHPE;

— (dhopmMupoBaHUE HABBIKOB HAYYHO-TEOPETHUYECKOTO MOAX0/Ia K PEIICHUIO 3a/1a4
podeCCHOHATBHON HAIPaBICHHOCTH M MPAKTUYECKOT0 MX HMCIOJIb30BaHUS B JallbHEHUIIICH
npodeccuoHaNbHON e TEIbHOCTH;

— dbopMupoBanue y  oOydyarommxcs  KOMIETEHIMH,  yCTaHOBIEHHBIX
obpazoBatenbHOM nmporpammoii B cootBeTcTBUU ¢ @I'OC BO 1o naHHOM TUCHUILIAHE;
PesynpTaToM oOydeHus 1o y4eOHON MUCHUIUIMHE SBIISAETCS OBJIAJIEHUE O0YUYaIOUTUMUCS
3HAHUSIMU, YMEHHUSIMHU, HABBIKAMHU B XUMHUU, U ONBITOM JIEITEIBHOCTH, XapaKTEPU3YIOIIUMHU
npoiiecc GOopMUPOBAHUS KOMIIETCHIIMN U 00€CTICUMBAIOIIUMH JOCTHKEHUE TUIAHUPYEMBIX
PE3yIBTATOB OCBOCHUS JJAHHON y4eOHON JUCIUTLIAHEI.

dopmupyeMbIe KOMIIETCHIIMN, NHIUKATOPBI JOCTHUKEHUSI KOMIIETEHLIHM,
COOTHECEHHBIC C IJIAHUPYEMBIMH PE3yJIbTaTaMu 00yUYEHUS MO0 AUCIUTIIINHE « XUMUS
HEOpPraHUYECKas»:

2.1. @opmupyemble KOMIETECHIIMN, HUHIUKATOPBI JOCTHKEHUSI KOMIIETEHLINH,
COOTHECEHHBIC C IJIAHUPYEMBIMH pe3yJibTaTaMu 00yUYEHUS 10 AUCIUTIIINHE!

Kox 1 HamMeHOBaHHe

Kon u HaumeHoBaHMe IInanupyemble pe3yJbTaThl 00y4eHUs!

HHAUKATOpPA
KOMIIeTeHIIN U 10 JMCIHHUILINHE

JOCTH/KEHHS KOMIIeTEeHIIUH
VK-1 H/[-VK-1.5 --IIpuMeHsIeT OCHOBHBIE XUMUYECKHUE
CniocoOen ocymectnsath | IlocnenoBatensHoe pemienne MOHATHS U 3aKOHBI O0IIEH XUMHUH, JUIS
MONCK, KPUTHYECKHHA 3aJa4, BbIpa0OTKA KOHKPETHBIX | ONHCAHMS XUMHUYECKUX IPOLIECCOB.
aHaJIU3 U CUHTE3 aNTOPUTMOB U YETKOE -Bnaseer HaBbIkaMu oOpateHus ¢
nHGOPMALUK, IPUMEHAT | CIIEOBAaHKE IUIaHY, XMMHUYECKOH Mocy 101, 6e30macHoi paboTh
CHUCTEMHBIN MOAX0J I BbICTpanBaHHE KOMOUHALIUH, B XUMHYECKOW Ta00PaTOPHH.
pElIeHNs IOCTABICHHBIX | IEPEKIIOYEHIE MEXKITY
3aja4 3ajauaMHy, IPOCIEKUBAHUE

OPUINHHO-CICACTBCHHBIX
CBH3eﬁ, CBA3aHHOCTHU U
OCJIOCTHOCTH JIOTUYECCKHUX

onepanui
OIIK-1. H/-0OIIK-1.1 -Hcnone3yeT 3HaHKME O CBOICTBA
CrniocobOeH MpUMeHSITh [IpuMeHeHnE OCHOBHBIX XMMHUYECKUX BEIIECTB, IPOTHO3UPYET
0a30BbIC 3HAHUS 3aKOHOB XHUMHUH U METOJIOB HarnpaBJICHUE U Pe3yTbTaT XUMHUYESCKIX

q)YHI[aMeHTa.HLHBIX XHUMHUUYCCKOI'O aHaJIn3a, npeBpameHI/Iﬁ HCOPraHN4CCKUX




Koa n HaumeHoBaHMe

Kon u HanmeHOBaHMe IInannpyemble pe3yJbTaThl 00y4eHUs!

HHIUKATOpA
KOMIIETEeHIINH MO JUCHUILINHE

JOCTH;KEHHUSI KOMITETEHIIUU
pa3lesioB HayK o 3eme, TEOPETUYECKOTO U COCJIMHEHHH, BRITIOIHSIET PacueThl,
€CTECTBCHHO-HAYYHOTO U | DKCTIEPHUMEHTAIHHOTO CBSI3aHHBIC C OIPEJICIICHUEM
MaTeMAaTHYECKOTO IIUKIIOB | UCCIICJOBAHMUS TPU PEILICHHU B | XapaKTEPUCTUK BEMIECTB MU PACTBOPOB.
MIPH PEIICHUH 33/]1a4 B 00J1aCTH DKOJIOTHU U -Kputrnuecku u caMoCTOSTENIEHO
00JIACTH DKOJIOTHHU U MPHUPOAOTIOTH30BAHHUSI OCYIIECTBIISIET aHATTN3 XUMHICCKHX
MPUPOAOTIONTH30BAHHS JIAHHBIX Ha OCHOBE CHCTEMHOTO TIOJIX0/1a,

BBIpa0aThIBACT CTPATCTHIO ICHCTBUM JIst
pelIeHUs TOCTABICHHBIX XUMHUYECKUX
3aa4.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHHUILJIUHBI

O61as TpyA0EMKOCTh YU4EOHON AUCLUUILIMHBI 10 y4€OHOMY IUIaHY COCTaBIISIET:

110 3a04HOM (hopme 00ydeHus — 4 3.e. 120 qac.

3.1. Crpykrypa yueOHOI TUCIUIUINHBI Ul 00y4YaroLXcsl 0 BUAM 3aHATHH
(ounast popma oOydeHHUsI)

CtpyKTypa H 00beM TUCUMIINHBI
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3.2. Ctpykrypa y4eOHOH JUCITUTITUHBI/MOAYJIIS 11 00yJaromuXcs M0 pa3eiaM U TeMaM JUCIUIIINHEL: (ouHas popMa o0yueHus )
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonrakTHas pa6ora
Pe3syJILTATEL = Buael 1 gopMBI KOHTPOJIBHBIX
OCBOEHHS: © © § = g E MepoNpHUsITHii, 00ecreunBaIOIIHE 110
Ko (bI) HaumeHnoBaHMe Pa3/IesioB, TEM; o 2o d = s N B COBOKYITHOCTH TeKYIIHii KOHTPOJIb
hopmupyemoii(bix) (opma(bl) NPOMEKYTOUHOM ATTECTALUN g 35 & § 2 % E ;_:3 yCIeBaeMoCTH;
KommeTeHuuu (i) u g E g $3% E S E 5 (opMBI IPOMEKYTOYHOT0 KOHTPOJIS
IHITHELIODOH g 25 §‘ g § = ; S é ycreBaeMocTu
RocTuenis = | £ |SE3| &8 | S%
KOMIIETCHIIMHN
Bropoii cemecTp
VK-1: Paznen |. Ocnosnvie nonamusa xumuu
HJ[-VK-1.5 Tema 1.1 2 5 -KOHTPOJIbHAs paboTa,
OIIK-1: OcCHOBHbIE 3aKOHBI M IOHATHUSI B XUMHH. -IIOMaIIHAs padoTa,
HJI-0IK-1.1 Tema 1.2 10 | -nIMCBMEHHBII OTYET C Pe3yIIbTaTaMu
OcHoBHBIE KJIACChI HEOPTaHNYECKUX COeTNHEHUI. BBINTOJTHEHHBIX 1a00paTOPHBIX padoT.
Tema 1.3 10
Konnenrpanusi. Cioco0bl BbIpaKeHUs] KOHIEHTPAMIA
JlaGoparophast padora Ne 1.1 2
«lTosrydeHne 1 CBOMCTBA TMJIPOKCUIOB H COJICH»
Jlaboparophas padota Ne 1.2 2
«IIpuroroBineHue pacTBOPOB U OINPEEIECHNE UX KOHIICHTPALUN
TUTPOBAHUEM»
Paznen |l. Xumuueckue peaxyuu
Tema 2.1 10
Peakuun o0MeHa B pacTBope. DJIEKTPOJTUTHYECKAS
AUCCOIHAIUS.
Tema 2.3 10
Kuneruka u temiioBoii 3¢gppektT XumMmu4ecKkoi peakiuum.
Tema 2.4 10
Peakuuu o0pa3oBaHus KOMILUIEKCHBIX COeINHEHUI.
JlaGoparopnast padorta Ne 2.1 2
«ONEeKTpoIUTHYECKAs AUCCcOnManus. Peakiiuy HoHHOTO
oOMeHay




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o o 3 = S g MepONpPHsITHI, 00ecTeYNBAIOLIE N0
Ko(b1) HanmeHnoBaHue pa3iesios, TeM; o Z g 2 = g% 5 COBOKYITHOCTH TEKYIIHI KOHTPOJIb
dhopmupyemoii(bIx) (opma(b) MPOMEKYTOYHOI aTTECTANHA g § i & éc § g = § yCIeBaeMOCTH;
KomneTeHuuu (i) n =) = E $3¢% =2 E 5 (opMBI IPOMEKYTOYHOTO KOHTPOJIS
MHIMKATOPOB g 25 | $§5| 2c | 28 ycneBaeMocTH
AOCTHHKEHUS & 2 = S Sz 2 =) 8 ‘g
KOMIIETeHIHii i &R = =
VK-1: Pa3nea |11. O-B peakuun -KOHTpOJbHAas paboTa,
HJ[-VK-1.5 Tema 3.1 10 -JioMallHss padora,
OIIK-1. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM. -IUCBMEHHBI OTYET C Ppe3yJibTaTaMu
HI-OIIK-1.1 Tema 3.2 10 BBITIOTHEHHBIX JIA0OPATOPHBIX PadoT.
l'aabBaHMYeCKH 3JIeMEHT. DJIeKTPOJIN3.
Jlaboparophas padora Ne 3.1 2
«OKHCJIUTENbHO-BOCCTAHOBUTE/IbHbIE PEAKIITI))
Jomanrass pabora 32
Ox3amen 8
HNTOI'O 3a cemecTp 2 8 110




3.3. Kparkoe conepkanve y4eOHON NUCIIUILTAHBI
Ne mn HaumeHnoBaHue pa3niena u Conepacanie TeMul
TEMbI JUCHHUITJINHBI

Paznen | OcHognble noHAmMUA XUMUU

Tema 1.1 OcCHOBHbBIE 3aKOHBI ¥ AToM, MOJIEKyIIa, KOTMIECTBO BEIIECTBA, MOJIBHBIN 00BEM,
TMOHATHS B XUMMWH. MoJIsipHas Macca. 3aKOH COXpaHEHHUsI MacChl. 3aKOH ABOTajpo.

3aKOH HKBHBAJICHTOB. YPaBHEHHE COCTOSHIISI HEALHOTO ra3a.

Tema 1.2 OcHOBHbBIE KJIACCHI Kucnoter. OcnoBanus. Comu. Oxcunpl. Metamsl. Hemeramisr.
HEOPraHu4ecKux Peakius Helitpanuzaiuu. YpaBHeHHE XUMUYECKON PEAKITUH.
coeIMHEeHUH. Homenknarypa. XuMnuieckoe B3auMOJCHCTBIE MEXKIY

BEIIECTBAMH W3 PA3HBIX KJIACCOB COETMHEHHIH.

Tema 1.3 Konnenrpaunus. Cnocodbl | PacTBop, pacTBOpEeHHOE BEMIECTBO U PACTBOPUTEIND.
BbIpa:KeHHUd MounsiprocTs. HopmansHocTs. MaccoBas nosnst. IImoTHOCTS.
KOHIIEHTpanuii Tutp. MonbHas nonsi. O6bemMHas 10Jis1. MOJISUIBHOCTD.

Paznen |1 Xumuueckue peaxyuu

Tema 2.1 Peakuum o0MeHna B OnekTponuThbl. CUIbHBIE U cTa0ble 3JIeKTPOJINTHL.
pacrTBope. Hucconmanus. Crenens auccounanuu. Koncranrta
DJIeKTPOTUTHYECKASA nmucconuarun. [Ipu3Haky npoTrekanns peakiud oOMeHa B
AUCCOIUAIUS. pacTBope: BBINAJCHUS OCA/IKa, BBIACICHUE ra3a 1 00pa3oBaHus

c1a0oro 2J1EeKTPoIHTa. YpaBHEHHE XUMHUYECKON PEakinuy B
MOJIEKYJIIPHOM ¥ IOHHOM BHJE.

Tewma 2.2 I'mapouus codeii. [onstue runponuza. ['uaponus no katuony. ['uaponus mo
Onpeneaenune pH aHuony. ['unponus no katuony u anuony. Conu, He
pacTBopa. MOJIBEPTAIOIIUECs THAPOIU3Y. Y paBHEHHE peakLMu THAPOIIN3a

B MOJIEKYJIIPHOM ¥ HOHHOM Buze. pH pactBopa comm.

Tema 2.3 Kuneruka u TemioBoi CKOpOCTh XMMUUECKON peakuuu. BiausiHue Temneparypsl U
3¢ dexT XUMHUECKOH KaTalu3aTopa Ha CKOPOCTh peakinu. Y paBHECHUE AppeHuyca.
peakumu. Ypasuenne Bant-I'odda. Ternoroit s dhext xummaeckoi

peaknuu. 3akoH ['ecca u ero ciencTBusl.

Tema 2.4 Peakuuu o6pazoBanust KomiuiekcHele coenuaennsa. KoHcTaHTa HECTOMKOCTH
KOMILTEKCHBIX komriekcoB. Homenknarypa. KomminekcooOpazoBarens.
COeAMHEHUH. Jluraujpl. YpaBHEHUE TMCCOUMAIIMN KOMIUIEKCHBIX COJIEH.

Pazgen Il | OxucantenbHO-BOCCTAHOBUTEbHbIE PeAKIUU

Tewma 3.1 OxkucanTeabHO- Crenenn okucienus. Okucnurenn. BoccranoBurenu. Tuibt
BOCCTAHOBUTEIbHBIE OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX PeakIuid. Y paBHUBAHUE
peaknmnu. OBp METOJIOM DJIEKTPOHHOTO OaJiaHca.

Tema 3.2 l'aabBaHnyeckuii 3jieMeHT. | MeTHO-ITMHKOBEIN rajJbBaHUYSCKUN DIEMEHT. DIIEKTPOTHBIN
DJIEKTPOIHU3. noTeHual. Pax HanpspkeHuid Metaiuio. YpasHeHue HepHcera.

OnexTponu3 pactBopoB. Kopposus MeTaiioB. AHOTHOE U
KaTOJIHOC IMOKPLITHI.
3.4. Opranuzaius caMOCTOATEIbHONU PabOThl 00yUYaIOITUXCS

CamocrosarenbHas paboTa CTyJeHTa — oOs3aTeNnbHasl 4acTh 0Opa3oBaTeIbHOIo mpoliecca,
HarpaBJIeHHAs Ha Pa3BUTHE TOTOBHOCTH K MPO(YECCHOHATTEHOMY M JIMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha MPOEKTUPOBAHKE JabHEHIIEro 00pa3oBaTeIbHOT0 MapuIpyTa U IpoPecCuOHaTbHOM Kapbephl.

BueayauropHas camocTosiTeNnbHast paboTa 00y4aronuxcsi BKIIIOYaeT B ceOs:

MOJITOTOBKY K JIGKIIUSIM, SK3aMEHY;

M3yuYeHHe y9eOHBIX MOCOOHIA;

M3yYeHHUE TEOPETHYECKOTO MaTepraia Mo peKOMEHI0BaHHBIM HCTOUYHUKAM;
MOJITOTOBKA K BBHITIOJTHEHUIO JIAOOPATOPHBIX pabOT U OTYETOB IO HUM;
BBITTOJTHEHUE TOMAITHUAX 3aJIaHHH;

MOJITOTOBKA K KOHTPOJILHOH paboTe;
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CamocrosiTennpHass paboTa oOydYaronmuxcsi ¢ y4dacTHEM MpernojaBatens B (opme HHOH
KOHTaKTHOW pPabOTHl MpeaycMaTpuBaeT TPYNNOBYH W (WIM) WHAUBHIyaIbHYIO paboTy
00y4JaroIMMHUCS U BKJIIOYAET B CeOS:

- MPOBE/ICHUE KOHCYJIBTAIUH 110 OT/ACIHHBIM TEMaM TUCIUILIHHEI,

- MIPOBE/ICHUE KOHCYJIBTAIUN TIepe] IK3aMEHOM 110 HEOOXOIUMOCTH;

3.5. IIpuMeHeHHE >JIEKTPOHHOTO 00YUEHHUs, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUN

[Ipu peanuzauuu mporpamMmbl y4eOHON TUCIHUIUIMHBI B 3JIEKTPOHHYIO O0pa30BaTEIbHYIO
Cpey MepeHECEeHBI OTACIBbHBIC BHIBI YIEOHOU IS TEIILHOCTH

HCII0JIb30BaHHE ncnobsopanue 30 u JOT 00beM, | BKJIOYeHHE B y4eOHBIN
90 u 10T qac npoiecc
CMEIIaHHOE Jlexyuu 18 B COOTBETCTBHH C
o0yueHune pacnucaHueM y4eOHbIX
3aHSATUN
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4. PE3YJIbTATBI OBYUEHMUA 11O JUCHHITTHHE/MOAY/IIO, KPUTEPUU OLNIEHKH YPOBHA
CO®OPMUPOBAHHOCTH KOMIIETEHIIUI, CACTEMA 1 IIIKAJIA OIIEHUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIUU(11).

Yposuu Hrorosoe Ouenka B Ioka3aTenn ypoBHs c()OPMHPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO NATHOANILHOU = = =
T GAILIOB CHCTeMe YHHMBepPCaJIbHOMI oﬁmenpoq)eccnm{anbjion(-blx) IlpO(l)CCCI/IOHaJ]bHOPlU(-le)
8 100-6a/LILHOI 110 pesyIBTaTaM KOMIIeTeHIIMH KOMIIeTeH M KOMIIeTeHuu (-if)
cucTeMe TeKyllei u VK-1: OIIK-1:
0 pe3yJabTaTam MPOMEKYTOUHOM HI-VK-1.5 H4-0lK-1.1
TeKyulei u aTTrecTaluu
NMPOMeKYTOUHOMH
aTTecTAlHH
Bricokwuii 85 -100 OTJIUYHO/ O6yyarommuiics: O06yyarommuiics:
3a4TEHO (OTIMYHO)/ — TPUMEHSCT METOMBI aHAJI3a — HCYEPITBIBAIOIIE W JIOTHIECKU
3a4TEHO MPAKTHUYECKUX 3a]1a4, CIIOCOOBI CTPOMHO M3/araet yueOHbIH
MIPOTHO3UPOBAHUS U OILICHKH MaTepuall, yMeeT CBA3bIBATh
COOBITHH U SIBJICHUH, yMeeT TEOPHIO C MIPAKTUKON, CIIPABIIAETCS
peuiaTs npakTU4YecKue 3a7auu 1o C pellIeHreM 3a/1a4 110 XUMHUH
XUMHUU BHC CTAaHJAPTHBIX BBICOKOT'O YPOBH:I CJIOKHOCTH,
CUTYyalui; — cBOOOJHO OPUEHTUPYETCS B
— JIEMOHCTPUPYET CUCTEMHBII y4eOHO! U criennaIbHON
MOJIXOJI TIPH PEILICHUH TUTEpaType;
MTOCTABICHHON 33/1a4H; — JIaeT pa3BepHYTHIE,
— INOKa3bIBA€CT YETKNEC CUCTEMHBIC HCUCPIBIBAIOIIINE OTBCTHI HA
3HaHUS U TPEICTABICHUSI 10 BOTIPOCHIL, B TOM YHCIIE,
XMW, JOTIOJTHUTEIBHEIE.
JlaeT pa3BepHYThIE, IIOJIHbIE U
BCPHBIC OTBETHI Ha BOIIPOCHI, B TOM
YHCIIe, TOTIOJTHUTEIbHBIE
MOBBIILICHHBIN 65— 84 xoporio/ OO0yuaromuiics: OO6yuaroruiics:

3a4TeHo (Xoporo)/
3a4TCHO

— 000CHOBAaHHO H3JIaraer,
aHAIM3UPYET U CUCTEMATU3UPYET
U3Y4YEHHBIM MaTepuall, 4To

— JI0CTaTOYHO MOAPOOHO,
rPaMOTHO M IO CYIIECTBY M3JIaraet
U3YYEHHBIH MaTepuall, IPUBOJUT U
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MpeIoaraecT KOMIUTEKCHBIN
XapakTep aHaJ3a MpodIeMbl;

—  TPaBUIBHO MPUMEHSIET
TEOPETUUECKHUE TIOJ0XKEHHS TIPU
peLIeHHH TPAKTHYECKUX 3324 110
XHMHUH, BJIaJieeT He0OXOJUMBbIMH
JUTSL 3TOTO HaBBIKAMU U MTPUEMAMHU;
— OTBET OTpaXkaeT MOJHOE 3HAHHE
MaTepHana, ¢ He3HAYUTEILHBIMU
npoOenaMu, J0MMyCKaeT
€IMHUYHBIC HerpyOble OMMUOKH.

packpbIBaeT B Te3NCHOH (opme
OCHOBHBIE TIOHATHS;

— JIOIYCKaeT eUHUYHbIE
HerpyOble OLIMOKY;

— JI0CTaTOYHO XOPOIIIO
OpPHEHTHpYeTCs B Y4eOHOM U
CIeLUalbHON IUTepaType;

— OTBET OTpakaeT 3HAHHE
TEOPETUUECKOT0 U MPAKTHUECKOT0
Marepuana, He JoImycKas
CYIIIECTBECHHBIX HETOYHOCTEH.

BbazoBerit 41 - 64 YAOBIETBOPUTETHHO/ OOyyaromuiics: OOyyaromuiics:
3a4TEHO — HUCIBITHIBAET CEPhE3HBIC - IEMOHCTPUPYET TEOPETUICCKUE
(Y1OBIETBOPHUTENILHO)/ | 3aTPyJHEHUS B IPUMEHEHUH 3HAHUA OCHOBHOTO y4eOHOTO
3a4TEeHO TEOPETUYECKHUX 3HAHUH TPH MaTepHana JUCIUIUIAHBI B 00beMe,
pEIIEHHH TIPAKTUYECKKX 3371y [0 | HEOOXOAMMOM IS 1ajlbHEHIIero
XHAMUH, HE BIaJEeT ocBoenus OIIOIT;
HEOOXOJMMBIMH JUIS ATOTO - C HETOYHOCTSIMH M3J1araet
HAaBBIKAMH U MIPUEMAMH; XUMUYECKUI MaTepHa,
— OTBET OTPAXKAeT B IEJIOM - € 3aTpyAHCHUSAMU NMUIIET
c(hopMUpOBaHHEIE, HO XUMHUYECKHE PEaKIINH,
coJieprKaliye He3HaYNTENbHBIE JEMOHCTpUpYET (PparMeHTapHbIE
npOoOEIBl 3HAHUS, JOITYCKAFOTCS 3HaHMSA OCHOBHOH y4eOHOM
rpyObIe OMMOKY. JIMTEPATYPHI IO TUCUUIUIIAHE;
- OTBET OTPAXKACT 3HAHMS Ha
0a30BOM YPOBHE TEOPETUYECKOTO U
MPaKTHYECKOr0 MaTepuasa B
00BeMe, HEOOXOTMMOM JIJIST
JabHelel yueOsl u
MIPENCTOAIICH PabOTHI IO
npoduiro ooydeHusl.
Huzkwit 0-40 HEeYJ0BJIeTBOpUTeNbHO/ | OOydaromuiics:
HE 3a4TEHO —  JIEeMOHCTpUpYET (hparMeHTapHbIE 3HAHKS TEOPETHUECKOTO M MPAKTUUECKOTO MaTepHalia 1o XUMHUH,

JIOMTYCKAeT IrpyOble OMMOKY MTPH €ro M3JI0KSHUH Ha 3aHATHSIX U B X0JI€ MPOMEKYTOYHOHN aTTECTAIINH;




—  HCIBITHIBACT CEPBhE3HBIC 3aTPYTHCHHUS B IPUMEHEHHH TCOPETHUCSCKUX MOJ0KESHUH TIPU PEIICHUN
XMMUYECKHX 3a/1a4 CTAHAAPTHOTO YPOBHS CIIOKHOCTH, HE BIIafeeT HeOOXOUMBIMHU TSI 3TOTO
HaABBIKAMH U TIPHEMaMU;

—  BBINOJIHAET 33J[aHuUs TOJIBKO MO 00pas3Ily ¥ MoJ pyKOBOACTBOM IIPETIOIaBATEs,

—  OTBET OTpaXkaeT OTCYTCTBUE 3HAHMI HAa Oa30BOM YPOBHE TEOPETHIECKOTO U MPAKTUIESCKOTO MaTepuaa
B 00beMeE, HEOOXOIUMOM JIJISI aTTECTAIINH.

o. OIIEHOYHBIE CPEJACTBA JJI5I TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH Y ITIPOMEKYTOYHOM
ATTECTALUHU, BKJIIOYAS CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIINXCA

[Ipu mpoBeneHUH KOHTPOJSI CAMOCTOSITENIFHOW pabOTHl OOYYArOIIUXCs, TEKYIIEro KOHTPOJIS M MPOMEXYTOYHOW aTrTecTanuu 1o Xumuu,
HPOBEPSCTCS YPOBEHb CHOPMUPOBAHHOCTH Y O0YYAIOLIMXCsl KOMIIETCHIIMI 1 3aINITAHUPOBAHHBIX PE3yJIbTaTOB O0YUYCHUs 110 AUCLHUILIHHE, YKa3aHHbIX B
paszene 2 HaCTOAIICH MPOTPaMMEI.

5.1. @opMBbI TEKYIEr0 KOHTPOJISA yCIIEBAEMOCTH, IPUMEPHI TUIOBBIX 3aaHUMN:

. Dopmupyemas
Ne @ opMblI TEKYLIETO KOHTPOJISI IIpumepbl TUNOBBIX 3aaHMIT KOMIIETeRITHSI
KonTposbHas padora 1 Bapuanr 1 VK-1:
no Pazaeny I «OcHoBHbIE 1.HazoBute coenunenus: NaOH, AgHSO4, Al(OH).ClI H/-VK-15
NOHATHS XUMMU» 2. JlonuimTe ypaBHEHHsI peakluii 1 HA30BUTE BEIIECTBA: OIIK-1:
HNO; + Cu(OH); = HJ-0OIIK-1.1

LiOH + Fe(OH)SO; =
3.Paccuutars MaccoByro o0 pactBopa, 400 MII KOTOPOTO COACPKUT 26 rpaMm
coxu xjopuna Harpus. [ImoTHOCTE pacTBOpa paBHa 1, 13 r/mi.
4 Paccuutarh MOJSPHOCTb M HOPMAJIbHOCTH pPAacTBOpPa CEPHOM KHCIOTHI C
MaccoBoii gojei 12 % u mnorHocTeio 1,05 r/mit.
5.Paccuntarte HOPMaJBHOCTH pacTBOpa T'MIAPOKCHIA LHUHKA copepskamero 20 r
BemectBa B 150 M1 pacTBopa.

Konrtponbhas padora 2 Bapmanr 1
o Paznpeay IT «Xumnueckue 1. TIpu 150°C HexoTOpas XMMUYECKas PeaKlus 3aKaHIMBaeTCs 3a 16 MuH. 3a
peakuumn» KaKoe BpeMs 3Ta peakuus 3akonuures pu 180°C, ecyu TemmnepatypHblii

koddunment Bant-I'odda pasen 2?
2.Hanumwure BhIpaKeHHUE CKOPOCTH MPSIMOI U 00paTHOM peakiuii Juis poiiecca:
2Ha(t) + O2(1) =2H0(T)
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Ne mnn

DopMBbI TEKYLIET0 KOHTPOJIS

I[Ipumepbl TUNOBBIX 3aaHMIT

Dopmupyemast
KOMIeTEeHIUs

3.Hamummmre MOneKyIspHBIC 1 MOHHO-MOJICKYJISIPHBIC ypaBHEHUS | cTyneHn
rugposnsa ciaenyronmx coneit: Cu(NOs)2, NHiNO,. Ykaxure pH pacTBopos.
4.B0o CKOJIBKO pa3 U3MEHHUTCS CKOPOCTH IPSIMOU PEaKITHH:

N2(T)+3H2(r) —2NHa3(T),
€CITM YBEJINYUTH 00BEM B cHCTEME B 2 pasa?
5.0mpenenuThb, 4eMy paBHa SHTAIBINS 00pPa30BaHMUs YTIIEKHCIIOTO Ta3a
(B x/[x/Mo11p), ecitn Tipu cropannu 6 T rpadwuta BeiAestercs 196,65 x/x
TCIIJIOTHI.

Konrponbnas pabora 3
o Pazneny 11 «OxucaurenbHo-
BOCCTAHOBHUTEJIbHBIE PEAKIHN

Bapuanr 1
1.YpaBHATH peakmuu METOIOM IIIEKTPOHHOTO OallaHca, yKa3aTh OKUCIUTEh ’

BOCCTAHOBUTEIb:
KMnO4 + HNO;, + H,SOs > HNO3 + Kb,SO4 + MnSO4 + H,O
Bi(NO3)s + SnClx+ NaOH - Bi + Na;SnOs + NaNOs + NaCl + H;0
P + KOH + H,O - PH3; + KH,POq4

2.Paccunrtarh 3HaUCHHUE 3]IC TaJIbBAHMYECKOTO 3JIEMEHTA, COCTABICHHOTO U3
IUHKOBOTO U CepeOPSIHOTO MOTY-3JIEMEHTOB, YUUTHIBAsK KOHIICHTPAIIUN HOHOB
meTamnos: [Zn*?]=0,05M u [Ag*]=0,2M. 3amucats cxeMy rabBaHUIECKOTO
JJIEMEHTA.
3.3amucarh 3NEKTPOXUMHUICCKUE PEAKIMHU, MPOTEKAOIIUE HA KATOJIE M aHOJE TIPU
3JIEKTPONIU3Ee pacTBopa cynbhuaa HaTpusi. CKOJIBLKO IPaMMOB M KaKOTO BEIIeCTBA
BBIACIIUTCA HAa KAaTOAC ITPU BJICKTPOJIU3C paCTBOPA B TCHCHUC 1 Mun Ipu CHJIC
ToKa 6 A?
4.Kako# MeTayut B mape UHK-HUKENb OY/IeT pacTBOPATHCS B PACTBOPE
YKCYCHOM KHCIIOTHI? Ha moBepXHOCTH KaKoro MeTajuia OyeT BhIICISAThCS
BoAopo? CocTaBbTe IEKTPOHHBIE YPaBHEHUS IIpoliecca.
5. CepebOpo He BBITECHSIET BOJOPO U3 pa30aBlIeHHBIX KUCIOT. [Touemy?
Ecnu k cepebpy, HOrpyKEHHOMY B KHUCJIOTY, IPUKOCHYTHCS [IMHKOBOM
MaJ04YKOM, TO HAa HEM Ha4HETCs OypHOE BbleacHHE Bogopoaa. OObICHUTE 3TO
siiieHue. CocTaBbTe YPaBHEHHUE MPOUCXOISIIMX POIIECCOB.

Homamnss paborta
o paszaeay |

1. Onpenenute TUIT XUMUYECKOH CBs3W B Mojiekynax H,O, KJ, F..
2.Hanumwure u ypaBHSIHTE peakiiy 10 EMOYKe MPEBPAICHHN:
(CuOH)2S0O4 — CuSO4 — Cu(OH),— CuO.

3. IMonyuunte nByMs ciocodamu okcu kanbitus (11).

VK-1:
HJ[-VK-1.5
OIIK-1:
H/-0OIIK-1.1
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Ne mnn

DopMBbI TEKYLIET0 KOHTPOJIS

I[Ipumepbl TUNOBBIX 3aaHMIT

Dopmupyemast
KOMIeTEeHIUs

4.PaccunTarh MOJIIPHOCTB, MOJISITBHOCTh M HOPMAaIBHOCTE 5 % pacTBOpa cepHO
KHCIIOTBIL.

5. Ompenenute THI KPUCTADIMYECKON pEIIETKH (MOJEKYJIsIpHasi, HWOHHA,
aToMapHas, MeTauindeckas) B Bemectse NaCl.

6. Ompenenure YHCIO MPOTOHOB, HEHUTPOHOB, 3IEKTPOHOB artoma Ne 12 u
HAIUIIATE YJIEKTPOHHYIO U 3JIEKTPOHHO-TpadudecKyto HOpMyIIbI.

Jomanrasst paboTta
o pasaeay II

1.Borancnure AH® peakimuu 3FesO4 + 8Al — 4Al,0; + 9Fe, eciiu ctaHgapTHBIC

SHTANBIIMU O00pa30BaHUSA BEIIECTB PaBHBI COOTBETCTBEHHO (B KJ/[k/Momnb):

AH°06P(FE3O4) = -1118; AHooﬁp(A|203) = -1675

2. 3amuimuuTe MOJIEKYJIIPHOE M COKPALICHHOE HOHHOE YPaBHEHMS pEaKivy,

mpoxosiiell B BOAHBIX pacTBopax Mexay Al(OH)s u n36siTkom KOH.

3. Hammcates B MOJEKYISIpHOM M HMOHHOM BHJE YPaBHEHHs IEPBOH CTymeHU

THIpOJH3a, yka3ats pH pactBopa ams cineayronux coseii: KF u Al(NO3)s.

4. HaiiTi 3HaYeHHWE KOHCTAaHTBI CKOPOCTH peakunu A + B — AB, ecnu npu

KOHIIeHTparusax BemecTB A u B, paBHbix coorBerctBeHHO 0,05 m 0,01 mos/m,

CKOPOCTh peakuuu pasHa 5,0-10° Monb / 1-Mun?

5. Harmumme BeIpaskeHUE CKOPOCTH 0OpAaTHOI peakIiiu Mo 3aKOHY JIEHCTBHS MacC

qutst iporiecca: 2SO0+ 02> 2 SOsry,

6. He mpoBost BeIUMCIICHUH, OTIPEICTNTE 3HAK M3MEHEHHSI SHTPOITMN AS peaknuu:
CO2:)=COxr)

Jomarmass pabota
o pasaeay II1

1. BakonuuTe ypaBHEHHUs peakiuii. [TocTaBbTe KOIPPUIHMEHTDI, HCIIOIB3YS METO/
moiypeaknuit: KMnO, + FeSO4 + H,SO4 —

2. Paccuurath »3AC TradbBAaHMYECKOTO HJIEMEHTa ZNn | Zn*|| AR | Al mpu
KOHIICHTPAIHSIX 3JIEKTPOIUTOB, paBHBIX 1 MOJB/?

3. BBIYMCIIUTH MOTEHIIHA BOJOPOIHOTO 3j1eKTpoa mpu pH = 7.

4. Kopposus konrakta Fe/Zn, cpena KCI.

5. Kak ycTpoeH BOIOpOHBIN AIEKTPO?
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5.2. Kpurepuu, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaumenoBanue
OLICHOYHOI'0 [Txanab1 oneHMBaHNS
cpeacTBa
pei Kputepun onennBanus
(KOHTPOJILHO-
100-6anapHast aTudanabuas
OLIEHOYHOT 0
CUCTEeMa cucrema
MepOonpUATHS)

KoHTponbHas paGota | BCE 3a1aHUA BBIIOTHEHE! IPABUIEHO. BO3MOXHO HAIMINE OJHOI HETOYHOCTH HIIH 9-10 6amnoB 5
OITMCKH, HC ABJIAIOIIHECCA CIICACTBUEM HC3HAHUS NI HCTIOHMMaHUs qu6HOFO

Jomarmasis pabota . . N N
Matepuana. OOyJaronmiics moKa3ai IMOMHbI 00beM 3HAHUN TTPOHICHHBIX TEM U
MIPUMEHEHHUE NX Ha MPAKTHKE.
Pabora BeINOJIHEHA TOHOCTHIO, HO OOOCHOBAHMIA IIIATOB PEIICHUS HEIOCTATOYHO. 7-8 GayioB 4
Jonyniena ofHa ommOKa WK JBa-TPU HEAOUETA.
Homymiensr 6omnee oHO# ommOKy min O6oiee ABYX-TpeX HEJ0UETOB B 00Jiee YeM BABYX 5-6 GamoB 3
3a/1avax..
Pabora BeINOIHEHA HE MOJHOCTHIO. J[OMyIIeHBI TPyObIe OIIUOKY. 1-4 Gannos 2
Pabora He BBITIONTHEHA. 0 6amoB

5.3. IIpomexyTouHas aTTecTalus:

DopMa NPOMeKYTOYHOH
aTTecTanMu

TunoBbie KOHTPOJIbHBIE 32JaHUS U HHBIE MATEPHAJIBI
JJISl IPOBEIeHUA MPOMEKYTOUHOM aTTeCTAINN:

dopmupyemMasi KOMIIETEHIUS

DK3aMeH:
B IUCBMEHHOU (PopMe 110
omeram

bujer 1

1.0mnpenenure 4uciIo MPOTOHOB, HEUTPOHOB, JIEKTPOHOB aTomMa No26 U HATTUIITUTE
AJIEKTPOHHYIO M 3JIEKTPOHHO-TPAPUIECKYIO (OPMYIIBL.

2.Ilpenckaxute cBoiicTBa aToMa dsieMeHTa Ne26 (MeTalll HiTH HEMEeTaJl ), TTOJI0KEHHUE B
TabyuIe 3JIEMEHTOB, CTENIEHN OKHCIICHU, XapaKTep OKCHJIOB U THJIPOKCHOB (OCHOBHBIH,
KHUCIIOTHBIN, aM(OTEPHBIH).

3.0mpenenure THIT KPUCTAJUTMYECKOW PEIIETKH (MOJIEKYJISIpHAs, HIOHHASI, aTOMapHasi,
MeTayutrdeckas) B Bemectse NHa.

4. Brrancnute 06beM pacTBopa coiu, eciu 20 T BemecTsa pactBopwin B 180 M1 BoasI
IUIOTHOCTB, TOJIyYEHHOT'O PacTBOpa, cocraBmia 1,09 r/mi.

5.0mpenenute Maccy paCTBOPEHHOTO BEIIECTBA B 2 JINTPaX PacTBOPA, ECIIM TUTP PACTBOPA
pases 0,0045 r/mi.

VK-1:
HI[-VK-1.5
OIIK-1.
HUJNI-OIIK-1.1
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6.0mpenenute OCMOTHYECKOE AaBiieHne BogHoro pacteopa cuupra (CoHsOH) ¢ mossipHoi
koHnentpamueii 0,5 mons/n 1pu Temmneparype 40 °C.
7.Hatigure Kpasn utst peakiu 2803 1y = 2503 () + O2, eciii paBHOBECHBIE KOHIICHTPAITUH
[SOs] = 0,33momw/11, [SO2] = 0,13 mons/1, [O2] = 0,13 mMonb/m.
8.Hcmonb3yst TaONHUIy OTHOCHTEIILHON 3JIEKTPOOTPHIIATEILHOCTH IIEMEHTOB,
PACIONIOXKUTE JAHHBIC 3JICMEHTBI 10 MEPE YMECHBIIIECHHS UX OKUCIUTEILHON CIIOCOOHOCTH:
Ca, C, Si, Tl.
9.CocraBbTe cXeMy TaJbBAaHUYECKOTO DJIEMEHTA JUISI BACMYTa U XpOMa B PaCTBOPax UX
coieti ¢ kouteaTpanuei 0,01 u 0,001 MOJIB/T COOTBETCTBEHHO, HAITUIITUTE KATOIHBIN H
AQHOJIHBIN IIPOLIECCHI.
10.9nekTponu3 pacTBOpa XJIOPHIa MEIX Ha HHEPTHBIX 3JIEKTpoax. Hamummre kaTo HbIi
Y aHOJHBIN TPOIIECCHI, MOJIEKYJIAPHOE YpaBHEHHE.
11.Hazosure coemunenus: MnO, Co(OH)s , HSO3, NaCl, FeOHBr.
12 Hanuimwurte 1 ypaBHINTE PeaKIMK MO HENOYKe MPEeBPaICHUI: THAPOKCU]T IUTUSI —
cynsdaT TUTHS — THAPOCYIb(GAT TUTHS — CyTb(haT TUTHSL.
13.Joxaxxute amdoTepHusiii xapakrep Fe(OH)s .
14.Onpenenute TN XUMUYECKO# cBsi3u B Moiekyiax HoO, KJ, F..
15 Hamumire cxembl auccormainn HoSO3, CoOOH(NOs), 1o mepBoii cTyIeHu.
16.Hammmmwte ypaBHEHUS peakiiuii B MOJEKYJISIPHOM U MOJIEKYJISIPHO-MOHHOM BH/IE:

HCI + K;S— ; Cr®* + 30H™ < Cr(OH);
17.0npenenute Kyuee. HCl, ecniu MonsipHast koHiieHTparus pacteopa kuciaotsl 0,01 Moib/n
U cTerneHu auccouuanuu pasHa 0,87.
18.B kakyio CTOPOHY CMECTUTCSI pABHOBECHE B CUCTEME

COCI; = CO + Clz (AH > 0) npu yBenuueHuu

a) nasneHus ; 0) remneparypsl ? CoctaBbTe HopmMyy Kpasa.
19.Vkaxwure, kakue u3 qanubix Bemiects: KCl, TiCly, CuO, Li, NaBiOs, K2SOs, — MoryT
urpatb poiib BocctanoButens? Kakne — okucnurens? Kakue u Ty u apyryro?
20.MeTo0M 3IeKTPOHHOTO OallaHca ypaBHSINUTE PEaKIUI0 M YKaXKUTE OKUCIUTENb U
BocctanoButenb: K>CroO7 + NaNO; +H,SOs — NaNOs + Cra(SO4)s + K2SO4 + H20.
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5.4. Kpurepuu, mKaabl OLEHUBAaHUS IPOMEKYTOUYHOM aTTecTalluy y4eOHOU JUCIUIUIUHBIL:

DopmMa IPOMeKYyTOYHOM
arTecTauuu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepun onennBanns

IIIxaabl oleHUBAHUS

100-0aj1bHAR
cucremMa

IIaTnoannnLHas
cHuCcTEMA

IK3aMeH. B TUCBMEHHOH (Gopme 1o
OuneraM, yCTaHOBJICHO pacIipe/ielicHHe
0aJJI0B 10 BOIpocaM OuiieTa

OO6yyvaromuiics:

—  JIEMOHCTPHUpYET 3HaHHUs, OTINYAIOIINECS CONEPKATEIBHOCTBIO, JaeT
IIOJIHBII OTBET Ha BONPOCH! OUIETa;

—  cmoco0eH K MHTErpaluy 3HaHUH 10 U3yYCHHBIM TEMaM,
CTPYKTYPHUPOBAHHUIO OTBETA IO BOIIPOCY OMIeTa;

—  JIOTHYHO U JIOKA3aTeNbHO pelIaeT 3a/1aui, PeJIoKEeHHbIE B OUIeTe;
—  cBOOOZAHO BBIMOJIHACT IPAKTUUECKUE 3aJaHNS TIOBBILICHHON
CIIO’)KHOCTH, TIPETyCMOTPEHHBIE TIPOTPAMMOH.

OTBeT He COMEPKUT (PAKTHUECKUXK OIMOOK U XapaKTepU3yeTCsl TITyOHHOM,
MIOJIHOTOM.

17-20 Ganna

5

OOyyaromuics:

—  IOKa3bIBaeT JOCTATOYHOE 3HAHUE y4eOHOro MaTepHaia, HO IOIycKaeT
HECYII[ECTBEHHbIE (DAKTHUYECKUE OIIHOKH;

—  YCIHELIHO BBINOIHAET IPELYCMOTPEHHBIE B IIPOrPaMMe IIPAKTUYECKUE
3aJaHus CpeTHeH CII0KHOCTH,

—  JIEMOHCTPHUPYET, B II€JIOM, CHCTEMHBIH TOIX0/1 K PEIICHHUIO
MPaKTUYECKUX 3a7a4.

B oTBeTe packpbITO, B OCHOBHOM, COJIEpKaHUE OMIIETA.

13 - 16 Gamna

OOyuatomuics:

—  TIOKa3bIBacT 3HaHMS (PParMEHTAPHOTO XapaKTepa, KOTOphIe
OTJIMYAKOTCS TIOBEPXHOCTHOCTBIO, IOMYyCKaeT (hakTHUECKUE rpyObIe
OIHOKH;

- CIIpaBJISICTCA C BBIIIOJIHCHUEM ITPAKTUYCCKUX 33[{3HI/II71,
MPEIyCMOTPEHHBIX POTPAMMOH, JTOMTYCKAET IMOTPEIITHOCTH U OIIMOKY TIPH
TEOPETUYECKHUX OTBETaX U B XOJIE PEIICHHUS 3a]1ay.

ConeprkaHre OmiIeTa pacKpbITO ¢l1ado, UMEIOTCsI, HEYBEPEHHO, C OOJIBITIME
3aTPpYAHCHUAMU PEIIACT NPAKTUICCKUE 3a/la4r NI HE CIIPABJIACTCA C HUMHA
CaMOCTOSITEIBHO.

8 — 12 Gaa
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DopMa IPOMEKYTOUHOM

IIIxajabl onleHUBaAHUSA

aTTecTanuu
Kpurepum oneHuBanus
HaumeHoBaHHe OLICHOYHOIO 100-6aanbHas IIaTnoamnbHan
cpeacrsa cucrema cucrema
OObyuaromuiicsi, 0OHAPYKUBAET CYIIECTBEHHBIE MPOOENBI B 3HAHHSIX 0 — 7 6amna 2

OCHOBHOI'O yqe6Horo Matcpualia, JOIMyCKAaCT NPUHIUIINAJIbHBIC OIIIHOKHU B
BBITTOJIHCHUH MMPEAYCMOTPCHHBIX nporpaMMoﬁ 3aJIaHUM.

Ha 6OJ'II>H_IyIO YJacTb BOITPOCOB 3K3aM€Ha 3aTPYAHACTCA JaTh OTBET UJIM HE
Ia€T BEPHBIX OTBETOB.
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM

aTTCCTAallhH.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1

HpOMeX(YTOQHOﬁ aTTcCTallu.

dDopmMa KOHTPOJIS

100-0amnbHas cucrema

IIaTnoanILHAg cucTeMa

Texymuil KOHTPOJIb:

-MIACHMEHHBIN OTYET C Pe3yJIbTaTaMU 0 - 20 6amoB 2-5
BBITIOJTHEHHBIX JTa00pPaTOPHBIX paboT;
-nomassis padora (Temsl 1-3); 0 - 10 6amoB 2-5
-moMariHss pabora (TeMsr 4-7); 0 - 10 6ammoB 2-5
-moMariHss pabora (Temsr 8-9); 0 - 10 6ammoB 2-5
-KOHTpOJIbHas pabota (Tembl 1-3) 0 - 10 6amoB 2-5
-KOHTpOJIbHast paboTa (Tembl 4-7) 0 - 10 6amoB 2-5
-KOHTpOJIbHast paboTa (Tembl 8-9) 0 - 10 6ammoB 2-5
[IpomesxyTouHast aTTecTanus 0 - 20 6amoB OMAUYHO
(mMCbMEHHBIN YK3aMEH) Xopouio
HToro 3a cemecTp (IUCIUILTHHY) 0 - 100 6annos Y00671emEOpUMenbHO
Hey00871emeopUMENbHO

[Tosy4eHHBI COBOKYIHBIN pe3ysIbTaT KOHBEPTUPYETCS B MATUOAIILHYIO CUCTEMY OLIEHOK B

COOTBCTCTBHUHU C Ta6J'II/II_[CI711

100-0as1bHAs cHCcTEMA NATHOALILHAA CHCTEMa

IK3aMeH 3auer
OT1In4HO

85 — 100 GamnoB
Xoporo

65 — 84 GamnoB P 3aYTEHO

OBJIETBOPUTEIIEHO
41 — 64 6ajuioB ya P
0 — 40 6annos HeynosnerBopurensHO HE 3a4TEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peamusamus  mporpammsl

CIIEYIOIIMX 00pa30BaTeIbHBIX TEXHOIOTHH:
- nouck u oopabomka ungopmayuu ¢ ucnorvzosanuem cemu Humepnem;
- OUCMAHYUOHHbIE 00Pa308amebHble MeXHON0SUU;
- npumMeHenue 31eKMpPOHHO20 00VUEeHU,
- camocmosmenvHas paboma 6 cucmeme KOMIbIOMEPHO20 MECMUPOBAHUSL,

7. INPAKTUYECKASA IOATI'OTOBKA

IpelycCMaTpuBaeT HCIIOJIb30BAHUE B IIpoliecce OO0y4YeHUs

[IpakTiyeckasi MOArOTOBKA B paMKax Y4eOHOMN AUCHUIUIMHBI HE pean3yercs.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O MTPOUHECCA I JIMIL C

OT'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA

HpI/I O6y‘I€HI/II/I Jan ¢ OrpaHUY€HHBIMHU BO3MOXHOCTAMH 3O0POBbSI W HHBAJIWJI0B
HCIOJIB3YKOTCA MOAXObI, CHOCO6CTBYIOH_II/IC CO3JaHUIO 6636apLepH0171 O6pa3OBaTeHBHOﬁ Cpeabl:
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TEXHOJIOTUN A depeHInanuy 1 UHIUBUIYAIFHOTO OOYYEHUs, MPUMEHEHHE COOTBETCTBYIOIINX
METOAMK 10 paboTe C WHBAJIMIAMH, HCIOJb30BAHUE CPEICTB JIUCTAHIMOHHOTO OOIICHUS,
IPOBEJICHUE JIOTIONHUTEIFHBIX WHAWBUIYaJIbHBIX KOHCYJBTAIMHA MO M3y4aeMbIM TEOPETHYECKUM
BONPOCAM M TPAKTUYECKUM 3aHIATHUSAM, OKa3aHHE MOMOIIM IPH MOJArOTOBKE K MPOMEKYTOUHOMH
aTTeCTaIHH.

[Tpu HeoOxomuMocTu pabodas mporpaMMa AMCHUIUIMHBI MOXKET OBITh aJalTHpPOBAaHA IS
obecrieueHnss 00pa30BaTEIBHOTO MPOIIECCa JIMIAaM C OrPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS, B
TOM YHCJIE JUI AUCTAaHIIMOHHOTO O0YYCHHUS.

VYueOHbIE W KOHTPOJBHO-M3MEPUTENIbHBIE MaTephaibl MNPEACTaBISAIOTCS B (opMax,
JOCTYIIHBIX JUISI U3YYEHUS CTyJIEHTaMU C OCOOBIMH 00pa30BaTEIbHBIMH MOTPEOHOCTAMHU C Y4ETOM
HO30JIOTHYECKHUX TPy HHBAIUIOB!

JInsi TMOATOTOBKM K OTBETY HA TMPAKTUYECKOM 3aHSATHH, CTYJIEHTaM C OrpaHUYEeHHBIMHU
BO3MOXKHOCTSIMU 37I0POBBSI CPEJHEE BPEMs YBEJIMYMBACTCS 110 CPABHEHHUIO CO CPEJHHM BPEMEHEM
MOJATrOTOBKH OOBIYHOTO CTY/ICHTA.

JIs CTYZA€HTOB C MHBAJIMJHOCTBIO HIIH C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 3/I0POBBs (hopma
NPOBEICHUS TEKYIIEH U IPOMEXYTOYHON aTTECTAllMU YCTAHABIMBACTCS C YIETOM MHINBHYaTbHBIX
NCUXO(PU3NUECKHX 0COOCHHOCTEH (YyCTHO, MMCHMEHHO Ha Oymare, MUCBMEHHO Ha KOMIBIOTEPE, B
¢dbopMe TeCTUPOBAHUS U T.I1.).

[TpomexyTouHasi arTecTalys MO TUCLHUILUIMHE MOXET MPOBOAMUTHCS B HECKOJBKO ITAIIOB B
dopme pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO W3YYEHHUS OTIENBHBIX TeM IUCHUIUIMHBL [lpm
HEOOXOAMMOCTH CTYJIEHTY NpPEJOCTABISETCS JIOMOJHUTEIBLHOE BpeMs Ul IOATOTOBKM OTBETa Ha
3a4eTe WK 3K3aMEHe.

JInst oCylIecTBICHHS TMPOLEAYP TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM
aTTecTaluyd OOYYalOIIUXCS CO3JAI0TCS, TP HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
alanTUPOBAHHBIC JJIS JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/JOPOBBS M TI03BOJISIOIINE OIICHUTD
JOCTIDKEHUE WMH 3alUTAaHUPOBAHHBIX B OCHOBHOWM 00pa3oBaTENBbHOM IMporpaMMme pe3ylbTaToB
00y4eHUsI ¥ YpOBEHb C(OPMHUPOBAHHOCTH BCEX KOMIIETCHIIMH, 3asBICHHBIX B 00pa3oBaTeIbHON
porpaMMe.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

MarepHuaabHO-TEXHUUECKOE  OOECTeUeHUEe  OUCYUNIUHBI/MOOYIA — TIPU
UCTIOJIB30BaHUEM TPATUIIMOHHBIX TEXHOJIOTHI 00yUeHHS.

oOydyeHUn ¢

HaumeHoBaHue y4eOHBIX ayAUTOPHH,
JadopaTopuii, MaCTEPCKUX, ONOIUOTEK,
CIIOPT3aJ10B, IOMelIeHUi 1151 XpPAaHEHHUs U
NpoPHIAKTHYECKOT0 00CTy:KMBaHUSI Y4eOHOT O
000py10BaHUs U T.IIL.

OcHalIeHHOCTh YYeOHBIX ayANTOPHIi, 1adopaTopuii,
MACTEPCKUX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
TOMelleHMil 11 XPaHEeHHUs U NPOPHIAKTHYECKOT O
00cayKUBAHUA Y4eOHOro 000PyA0BAHMS U T.II.

119071, 2. Mockea, Manwtit Kanyxcckuii nepeynok, 0om 2, cmpoenue 6

AyIUTOPUU JIA TIPOBEACHUA 3aHATHI
JICKIIMOHHOTI'O THUIIA

KOMIUIEKT y4eOHOU MeOeH,

TEeXHUYECKUE CPEICTBA OOYUCHHS, CITy KAIUe JUIs
MpeacTaBiIeHus yueOHOH nHpopManuu O0IbLION
ayJIUTOPUU:

—  HOYmMOYK;

— npoekmop,

AyIUTOPUU JIA TIPOBEACHUA 3aHATHI
CCMHUHAPCKOr'o TUlla, rpynmoBbIX U
HUHAUBUAYAJIbHBIX KOHcyHLTaHHﬁ, TCKYLICTO
KOHTPOJIA U HpOMe)ICYTO‘IHOﬁ aTTeCTaluu

KOMIUIEKT y4eOHOU MebeH,

TEXHUYECKUE CPEACTBA O0YUCHUSI, CITyKaIIne IS
MpeacTaBiIeHus yueOHOH nHpopManuu O0IbLION
ayJIUTOPUU:

— HOymoyKk,

— _npoexkmop,
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HaumeHoBaHue y4eOHBIX ayAUTOPHH,
JabopaTopuii, MacTepcKHX, 0N0INOTeK,
CIIOPT32J10B, IOMeIIeHUi ISl XPAHEHHUS H
NPOPHIAKTHYECKOT0 00CIy:KMBAHHSA Y4eOHOT 0
000py10BaHUS U T.II.

OcHaLIeHHOCTh Y4e0HBIX ayANTOPHI, JadopaTopuii,
MacCTepPCKUX, OM0JIMOTEK, CHOPTUBHBIX 327108,
TIOMelleHMil VIS XpaHEeHHUs U NPOPUIAKTHYECKOT O
00cayKUBAHUS Y4eOHOr0 000Py10BAHMS U T.II.

Aynuropust Ne2311 - BecoBast, mabopaTtopuu s
MIPOBE/ICHYSI 3aHSITUH CEMHUHAPCKOTO TUTIA,
IPYIIOBBIX U MHIUBUAYAIBHBIX KOHCYJIbTALIUH,
TEKYIIETr0 KOHTPOJISI U TIPOMEKYTOUHON
aTTECTaIlUU 110 XUMUHU.

KomrmutexT yue6HOM Mebenn; crieruatn3npoBaHHOe
o0opyioBaHUE:

- BECBI Ha CTOJAX,

- TUTPATOP,

- KOOCKOTII,

- PH-meTpos! mopTaTuBHBIE,

- JaTYUKH 00beMa rasa,

- MHKPO-3JIEKTPOJIB,

- HIOHOMETD.

IMoMemenns 11 cCaMOCTOSITEIHLHOM PadOTHI
o0yJaommnxcs

OCHAIIEHHOCTH MOMEIIEHMI AJI CaMOCTOATEIHLHOH
patdoThI 00y4aIOIMXCS

YUManbHLIL 341 OubIUOmeKuy:

- KOMnvromepHas mexHuka,
NOOKIIO4EeHUe K cemiu «HHmepHem»

MatepuanbHO-TEXHUYECKOE oOecreyeHne Y4YeOHOW JUCLUILUIMHBI

npu oOyueHuu c

HCIIOJIb30BAHUEM 3JICKTPOHHOI'O 06yquH51 1 JUCTaHIITMOHHBIX O6paSOB8.TeJ'IBHBIX TEXHOJIOTHH.

Heo0xoaumoe odopyaoBanue IMapametpbl

Texnuveckue TpeGOBaAHUS

[lepconanbHbIN KOMITBIOTED/
HOYTOYK/IIJIaHIIIET,
Kamepa,

Be6-0payzep

Bepcus mporpamMHOTO 0O€EcTiedeHHs He
amwke: Chrome 72, Opera 59, Firefox 66, Edge
79, SAnnekc.bpaysep 19.3

MUKPO(QOH,
JTUHAMMKH,
JIOCTYII B ceTb THTEpHET

OnepauuoHHas cucTemMa

Bepcus mporpaMmMHOTO 0O€EcTiedeHHs He
amwke: Windows 7, macOS 10.12 «Sierray,

HAYIIHUKH)

Linux
Be6-kamepa 640x480, 15 xagpos/c
Muxkpodon JIroboit
Jnaamuku (koJoHKW Wik | JItoObIe

Cetb (MHTEpHET)

[ToctosinHas ckopocTh He MeHee 192 kbut/c

TexHonoruueckoe  obecreyeHue
UCIIOJIb30BAHUEM  DJIEMEHTOB
YHUBEPCUTETA.

peanusanuu
JJIEKTPOHHOU

IpOrpaMMbl  OCYLIECTBIISIETCA €
UH(POPMALIMOHHO-00pa30BaTeNbHON  cpelbl
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10. YYEBHO-METOJNYECKOE N THOOPMALIMOHHOE OBECIIEYUEHUE YUYEBHOM JUCHUITJIMHBI/YYEBHOI'O
MOAYJIA
Bua uznanus Anpec caiita 9bC KoaunyectBo
Ne Ton HJIM YJIEKTPOHHOI0 pecypca JK3eMILISIPOB B
ABTOP(BI) HaumenoBanue u3xaHus (yueOHuk, YII, HN3nareancTBO 9
n/n MII 1 1p.) N3AAHNA (3anonnaemcs 011 U30aHUIL 8 OubauoTEKe
971IEKMPOHHOM 8UOe) Yuupepcurera
10.1 OcHOBHast TUTEPATypa, B TOM YHCIIE JICKTPOHHBIC U3IaHUS
1 'muaka H.JL OOmiast XuMus M. : Knopyc 2012 YueOHuK 88
2 [TaBnoB H.H. OO0mmas 1 HeopraHmdecKas M. : [Ipoda 2011 y4eOHUK 200
XUMHUS
10.2 lonomHuTENbHAS IUTEPATYPa, B TOM YHCIIC DIEKTPOHHBIC U3TaHUS
1 [on pen. [TapnoBa | [IpakTukym 1o oOeit u M.:[poda 2002 VYuebHoe 800
H.H. HEOPraHW4YeCKON XUMHUHU mocooue
2 I'maaka H.JL CoOopnuk 3ama4 u yrmpaxaeruin | M.:Kraopyc 2012 YuebHoe 100
10 00IIeH XUMUH mocooue
3 [Mox pen. [apnoBa | COopHuk 3ana4 u ynpaxkuenuii | M.: JIpoda 2005 YueOHoe 1050
HH 1o 001Ielt 1 HeOpraHNYEeCKOH mocooue
XUMUH
10.3 Meroanueckue Marepuaibl (YKa3aHHs, pPeKOMEHIANHN TI0 OCBOSHHUIO TUCIUILTUHBI (Moyssi) aBTopoB PI'Y M. A. H. Koceirnaa)
1 KoBanpuykoBa Xumust. KoHcrnekt nexiuii M.: NH1T 2022 Koncnexr
O.B. MI'VIAT JISKIIHIA
2 KoBanpuykoBa O.B | O0mas u Heopranmdeckas PUO ®T'BOY 2023 MeTtoanuec 56
TutkoBa M.B. XUMHUS. Yuebno- BO «PT'Y um. KOE
Mypra 3.B. Memoouyeckoe nocooue K A.H.Koceirnna» nocobue
nabopamopHuim pabomam
3 Turkosa M.B. Y4eOHO-METOIUYECKOE PUO ®I'BOY 2024 MeTtoauuec
1moco0ue I BBIIOJIHEHUS BO «PI'Y um. KO€e 67
AHAUBUAYTBHBIX JOMAIITHUX A .H.Kocsirnaa rnmocooue

3aJaHUIl.
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U poeccroHaIbHbIE 0A3bl JAHHBIX:

Nenmm | DyekTpoHHBIE yueOHbIe U31aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl

1. IbC «Jlanvy http://www.e.lanbook.com/
2. «Znanium.comy rayuro-uzdamenbcko2o yeumpa « Ungpa-My»
http://znanium.com/
3. Dnexmponnvie uzoanus «PI'Y um. A.H. Kocvleuna» na niamgpopme I5C «Znanium.comy

http://znanium.com/

IIpodeccnonanbHabie 6a3bl JAHHBIX, HTHPOPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. https://www.xumuk.ru/

11.2. TlepedeHb NporpaMMHOro 0OECIIeUeHUS

Nen/m | [IporpammHoe o0ecrieuenune ORI TR SR
pokymenTa/ CBOOOTHO pacpocTpaHsaeMoe

1. Windows 10 Pro, MS Office 2019 koumpaxm Ne 18-2A4-44-19 om
20.05.2019

2. PrototypingSketchUp: 3D modeling for xkoumpaxm Ne 18-0A4-44-19 om
everyone 20.05.2019

3. V-Ray oz 3Ds Max koumpaxm Ne 18-2A4-44-19 om
20.05.2019

JIUCT YYETA OFHOBJIEHUH PABOYEM ITIPOTPAMMbBI YUEBHOM
JUCIHUIIVIMHBI/MOY JISA

B pabouyro nporpamMmy y4eOHON AUCIUTIUIMHBI/ MOIYJISI BHECEHBI U3MEHEHUsI/OOHOBICHUS U
YTBEPKACHBI Ha 3acelaHuu Kadeapo:

Ne roj XapakTep W3MeHeHHi1/00HOBIeHHIT HOMep NPOTOKOJIA U
O00HOBJICHHSHA ¢ yKa3aHHeM pazjena AaTa 3acelaHust
PIIA Kadenpsl

1 2024 Paspenst 3,4,5,11 Ne® ot 16.05.2024
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