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1. OBIIUE CBEAEHUSA

VYyeOHas TUCIUIUIMHA « XUMUS» U3y4aeTcs B IEPBOM CEMECTpeE.
Kypcosas pa6ota/KypcoBoii mpoeKT — He peycCMOTpeH(a)
1.1. ®opma npoMeKyTOYHOU aTTecTaluu:
IK3aMeH
1.2.  Mecro yueOHo# auciuiinHbl B cTpykType OITOIT:
YuebHast qucuuIinHa XUMHUs OTHOCUTCS K 00513aTeNIbHON YacTH TPOTpaMMBI.

2. IEJIM ¥ INIAHUPYEMBIE PE3YJIbTATHI OBYYEHMS 1O
TACIHATIIAHE

LlenssMu 0CBOCHUS AUCIUTIIMHBI « X UMUS SBIISICTC:

- M3YUY€HHUE OCHOBHBIX 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKHX PEaKIuil u
MIPOIECCOB B OKPYKAIOIIEM MUPE;

- (dhopMupoBaHUE HABBIKOB HAYYHO-TEOPETHUYECKOTO IMOIX0/Ia K PEIICHHIO 3a1a4
npoQeCcCHOHATBHON HAMPaBICHHOCTH M MPAKTUYECKOT0 MX MCIOJIb30BAaHUS B JallbHEUIIIEH
poQeCCHOHATBHON eI TEIHPHOCTH;

- dbopmupoBanue y 0o0ydJaromuxcs  KOMIICTCHITUH, YCTAHOBJICHHBIX
obpazoBatenbHOM nmporpammoii B cootBeTcTBUU ¢ @PI'OC BO 1o naHHOM TUCHUIUIAHE,
PesynbratoM 0oOyueHUs MO Y4yeOHOM NUCHMIUIMHE SIBISETCS OBJIAJACHHE OOyYarOIIUMUCS
3HAHUSIMU, YMEHUSAMU, HABBIKAMU B XUMUM, U OTILITOM JEATEIbHOCTH, XapaKTEPU3yIOIUMHU
nporecc (GopMUpPOBaHUS KOMIIETCHITUH M 00€CTICUMBAIOIIUMHE JOCTH)KCHUE TUIAHUPYEMBIX
PE3yIBTATOB OCBOCHUS JJAHHOW y4eOHON JUCIUTLIIAHEI.

dopmMupyeMbIe KOMIETECHIIUN, HUHIUKATOPBI JOCTHKEHUSI KOMIIETEHIIHH,
COOTHECEHHBIC C IJIAHUPYEMBIMH PE3yJIbTaTaMU 00YUYEHUS 110 JUCITUTIIINHE
«XUAMUD;

2.1. @opmupyemble KOMIETECHIINU, MHIUKATOPBI JOCTHKEHUSI KOMIIETEHIINH,
COOTHECEHHBIE C TUIAHUPYEMBIMU Pe3yJIbTaTaMu 00Y4YEeHHs 110 AUCIUILINHE!

Ko u HaumMeHOBaHMe
Kon n HaumeHoBanme e — Inanupyemblie pe3yJibTaThl 00y4eHUs
KOMIIeTeHIMH 10 AUCHHUILINHE

JAOCTH;KEHHsI KOMIIETEHIINU
OIIK-1. H-0OIIK-1.1 -IIpumeHsieT 1 TOHUMAET OCHOBHBIE
CrniocoOeH mpuMeHsITh [Ipumenenue XUMHYECKHE TIOHTHS M 3aKOHBI 0011er
€CTECTBEHHOHAYYHbIE H €CTECTBEHHOHAYYHBIX XMMUH, JJIs1 OMUCAHUS XUMAYECKUX
OO0IIEHHKEHEPHBIE MPUHLMIIOB PELICHNS 33134 B MIPOLIECCOB.
3HAHUSI, METO/IBI npodeccuoHanbHON -Bnaneer HaBbikamu paboTHI €
MaTEeMaTHYECKOTO JeSITEIIbHOCTH. WU3MEPUTENBHBIMY TPUOOPaMH 1
aHalm3a u HJ-OIIK-1.2 XMMHUYECKOU Mocy 101, 6e30macHoi paboTh
MOJICJINPOBAHUS B Pemenue 3anau B XUMHYECKOW 1a00PaTOPHH.
npodeccuoHaIbHON npodeccnoHaNbHON
JeSITEITBHOCTH. JIeSITEITBHOCTH C

HCHOJIb30BaHUEM

€CTECTBEHHOHAYYHBIX 3aKOHOB

1 MaTeMaTU4eCKUX METOJIOB

HJ-OIIK-1.3

Ananu3 1 GopMyIHpPOBaHHE

BBIBOJIOB 110 pe3yJibTaTam,

MOJTYYCHHBIM C IPUMEHEHUEM




Kox 1 HamMeHOBaHHE

Koa n HaumeHoBaHMe
HHIMKaATOpa

IInannpyemble pe3yJbTaThl 00y4eHUs!

JESATSIILHOCTH Ha OCHOBE
3HaHUH MPOPUITHLHBIX
paszesnos
MaTEeMaTHYECKUX U
€CTECTBCHHOHAYYHBIX
JVCIIUTUTAH.

JESITENIbHOCTH, U BBISIBIICHUCE
po0iieM, TPeOYIOMINX pelIeHuUs
HJ[-OIIK-2.2

[locranoBka 3anaun
YIIpaBIeHUs, OTIpeAeIICHIe
HEOOXOTUMBIX U JOCTATOYHBIX
YCJIOBHM €€ PELCHHUS

KOMIIeTEeHIINH 10 TNCHHILTHHE

AOCTHKEHHUsI KOMIETeHIINH

MOJIOKEHHH, 3aKOHOB Y METOJIOB

B 00JIaCTH €CTECTBEHHBIX HayK H

MaTeMaTUKHU pelIeHUu!
OIIK-2. HJ-OIIK-2.1 -Hcnone3yer 3HaHKME O CBOICTBA
Crnocoben O60011eHne TaHHBIX, XMMUYECKUX BEIIECTB, MPOTHO3UPYET
(bopMyIHpOBaTh 3a1a91 MIOJTYYCHHBIX B pe3yJIbTaTe HAaIpaBJIeHUEe U Pe3yIbTaT XUMHUUECKUX
npodeccnoHaNbHON npodeccroHabHOM NpeBpaIlCHUI HEOPraHNYECKUX

COEJIMHEHU, BBITOIHAET PacyeThl,
CBSI3aHHBIE C OTIPE/ICIICHHEM
XapaKTEePUCTHK BEIECTB UM PACTBOPOB.
-Kpurtudecku n camocToaTenbHO
OCYIIIECTBIISIET aHAIN3 XUMHYECKAX
JTAHHBIX Ha OCHOBE CHCTEMHOTO TIOJIX0/1a,
BBIpa0aTHIBACT CTPATETHIO ACUCTBHIMA AJIS
pelIeHNs TOCTaBIEHHBIX XUMHUYECKUX
3aad.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHHUILJIUHBI

O61as Tpy40EMKOCTh YUYEOHON AUCLUUILIMHBI 10 y4€OHOMY IUIaHY COCTaBJISIET:

1o 04HOM (hopme 0OydeHUs — 4

3.e. 128 gac.

3.1.

(ounas popma oOydeHHUsI)

CrpykTypa yueOHON AUCIUIUIUHBI 711 00YyYarOIIUXCs 10 BUIaM 3aHITHIMA

CtpyKTypa H 00beM TUCUMIIINHBI
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3.2

CrtpykTypa yuyeOHON AUCIUILIMHBI/MOTYJIS 7151 00yUaroluXCcs M0 pa3jesiaM U TeMaM JUCHUILTMHEL: (04Hast popma oOyueHus)

Ilnanupyembie

Buabl yuedHoii padoThl

(KOHTpOJIMpYeMBbIe) KonrakTHas pa6ora
Pe3syJILTATEL = Buael 1 gopMBI KOHTPOJIBHBIX
OCBOECHHS: o o g = S % MepoNpUsITHii, 00ecTieunBaloIIe M0
Ko (bI) HaumeHnoBaHMe Pa3/IesioB, TEM; o 2o d = s N B COBOKYITHOCTH TeKYIIHii KOHTPOJIb
(hopmupyemoii(bIx) (opma(bl) IPOMEKYTOYHOI ATTECTALMH g g g & §c e % E ;_:3 yCIIeBaeMOCTH,
KommeTeHuuu (i) u g E g $3% E S E 5 (opMBI IPOMEKYTOYHOr0 KOHTPOJIS
IHITHELIODOH g 25 §‘ g § = ; S é ycreBaeMocTu
RocTuenis = | £§ |SE3| 8 | S%
KOMIIETCHIIMHN
IlepBblii cemecTp
OIIK-1 Paznen |. Ocnosnvie nonamusa xumuu 6 12 10
H/-OIK-1.1, Tema 1.1 2 -KOHTpOJIbHast paboTa,
HJ[-OIIK-1.2; OCHOBHBIE 3aKOHBI ¥ OHATHA B XHMMWH. -IoMarHss padbora,
HJ[-OIIK-1.3; Tema 1.2 2 -IIUCBMEHHBINA OTYET € Pe3yNbTaTaMu
OIIK-2 OcHoBHbBIE KJIAaCChl HEOPrAHUYECKUX COeTUHEHMIA. BBITTOJTHEHHBIX 1a00paTOpHBIX padoT.
HJI-OIK-2.1; Tema 1.3 2
HJ-OlIK-2.2 Konuentpanusi. Cioco4bl BhIpasKeHusi KOHIEHTPaLHii
JlaGoparophast padora Ne 1.1 2 1
«lTosrydeHne 1 CBOMCTBA TMJIPOKCUIOB H COJICH»
Jlaboparophas padota Ne 1.2 2 1
«Omnpenenenrie MOJISIPHON Macchl okcuaa yraepona 1\Vy»
JlaGoparopnast paborta Ne 1.3 2 1
«[IpuroroBneHne pacTBOPOB U OIPE/IeNICHHE NX KOHIICHTPAI[UH
TUTPOBAHUEM»
JlaGoparophast pabora Ne 1.4 2 1
«OrmpeneneHne MOISIPHON MAcChl SKBUBAICHTA LIMHKA»
JlabGopaTtopHas pabota Ne 1.5 2 1
«Ctpoenne aTromay
Kontponenas pabora 1 2 2
Jomamnsis pabora 1 3
OIIK-1: Paznen |l. Xumuueckue peaxyuu 8 14 12 -KOHTPOJIbHAs padoTa,
HA-OlK-1.1 Tema 2.1 2 -IoMalHsist paboTa,




Ilnannpyemblie

Buibl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOEHHSI: o . 3 = 9 g MepoNpUsiTHii, 00ecreunBalone M0
Ko(b1) HaumeHoBaHHe PA3/IEJI0B, TEM; o g o 2 = g% 5 COBOKYITHOCTH TEKYIIHI KOHTPOJIb
dhopmupyemoii(bIx) ¢hopma(b1) NPOMEKYTOUHON aTTeCTAIMHA g 2 ?i & éc 2 g = § yCIeBaeMOCTH;
KomneTeHuuu (i) n g E g $3¢% E S E 5 (hopMBI IPOMEKYTOYHOTO KOHTPOJIS
MK INODOR g 2 & \§“ \§ E = E = é ycIeBaeMoCTH
ROCTH:KEHUS - é E !§ g 3 I:‘g. = J &
KOMIIETCHIIMHA
HJ-OlK-1.2; Peakuumn o0MeHa B pacTBope. DJIeKTPOTUTHYECKAS -IIUCBMEHHBIH  OTYET C pe3yJbTaTaMH
]gg' 12127:]{'1'3; JUCCOUATINSA. BBITOJTHCHHBIX JIA0OPATOPHBIX PadoT.
HT-OITK-2.1; Tema 2.2 2
HJI-OIIK-2.2; I'maposn3 coseil. Onpenesnenue pH pacrBopa.
Tema 2.3 2
KuneTuka u TenioBoii 3¢ ¢geKT XuMH4YeCKOil peakium.
Tema 2.4 2
Peakuuu o6pa3oBaHusi KOMILJIEKCHBIX COeIMHEHHIA.
Jlaboparophas padora Ne 2.1 2 1
«ONeKTpoIuTHYECKas AUcconranus. Peakiuy noHHOTO
oOMeHay
JlaGoparophast pabora Ne 2.2 2 1
«BnusHUE KOHIIEHTPAIIMH BEIIECTB HA CABUT XUMUIECKOTO
paBHOBECHS»
JlaGoparophast pabora Ne 2.3 2 1
«Peakuuu ruponnsa couaei»
Jlaboparophas padora Ne 2.4 2 1
«BnusHYE KOHIIEHTpaMK U TEMIIEPATyphl Ha CKOPOCTh
peakum
JlaGoparophast pabora Ne 2.5 2 1
«OHepreTuKa XUMHUYECKUX PEAKITHID)
JlaGopaTtopHas pabota Ne 2.6 2 1
«Peaxkiun 00pa3oBaHVsi KOMIUIEKCHBIX COCTMHEHHIDY
Kontposbnas padota 2 2 2
Jomarnnsist pabora 2 4
OIlIK-1 Paznen 1. O-B peakinun 4 8 8 -KOHTPOJIbHAs padoTa,




Ilnannpyemblie Buibl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOEHHSI: o . 3 = 9 g MepoNpUsiTHii, 00ecreunBalone M0
Ko(b1) HaumeHoBaHHe PA3/IEJI0B, TEM; o g o 2 = g% 5 COBOKYITHOCTH TEKYIIHI KOHTPOJIb
dhopmupyemoii(bIx) (opma(b) MPOMEKYTOYHOI aTTECTANHA g g g & éc g g = § yCIeBaeMOCTH;
KomneTeHuuu (i) n g E g $3¢% E § E 5 (hopMBI IPOMEKYTOYHOTO KOHTPOJIS
MK INODOR g 2 & \§“ \§ E = E = é ycIeBaeMoCTH
ROCTH:KEHUS - é E !§ g 3 I:‘g. = J &
KOMIIETCHIIMHA
HJ/[-OIIK-1.1; Tema 3.1 2 -IoMarHss pabora,
HJ[-OI1K-1.2; OKHMCIUTEIBLHO-BOCCTAHOBUTEIbHBIE PEAKIIHM. -IMCbMEHHBIN OTUET C Pe3yJbTaTaMu
HJ[-OIIK-1.3; Tema 3.2 2 BBINOJIHEHHBIX J1JA0OPaTOPHBIX padoT.
OIIK-2 I'anbBaHMYeCKMH 3JIEMEHT. DJIEKTPOJIN3.
HJI-OIIK-2.1; Jla6opaTopnas pabora Ne 3.1 2 1
HJI-OIIK-2.2 «OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIINI))
Jlaboparopnas padora Ne 3.2 2 1
«JIEKTPOXUMHYECKHE NPOLECCh»
Jlaboparophas padora Ne 3.3 2 1
«Koppo3usi MeTaJL1I0BY»
KonTponeHas pabora 3 2 2
Jomanrnss pabora 3 3
Ix3amen 14 9K3aMeH 1o OmieTam
HUTOI'O 3a cemecTp 18 34 44




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

Pazgean | OcHognble noHAmMUA XUMUU

Tema 1.1 OcCHOBHbBIE 3aKOHBI ¥ AToM, MOJIEKyIIa, KOTMIECTBO BEIIECTBA, MOJIBHBIN 00BEM,
NOHSATHS B XUMMH. MOJIIpHas Macca. 3aKOH COXPAaHEHUs Macchl. 3aKOH ABOTapo.

3aKOH HKBHBAJICHTOB. YPaBHEHHE COCTOSHIISI HEALHOTO ra3a.

Tema 1.2 OcHOBHbBIE KJIACCHI Kucnoter. OcnoBanus. Comu. Oxcunpl. Metamiel. Hemerarmisr.
HEOPraHu4ecKux Peakius Helitpanuzaiuu. YpaBHeHHE XUMUYECKON PEAKITUH.
coeIMHEeHUH. Homenknarypa. XuMuieckoe B3auMOJICHCTBIHE MEKIY

BEIIECTBAMH W3 PA3HBIX KJIACCOB COETMHEHHIH.

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

Paznen Il Xumuueckue peaxkyuu

Tema 2.1 Peakuum o0MeHna B OnexTponuThbl. CUIbHBIE U cTa0ble 371eKTPOJIUTHL.
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.

Tema 2.2 I'mapouus codeii. [onstue runponuza. ['uaponus no karuony. I'unponus no
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

peakiuu. 3akoH ['ecca 1 ero clieICTBUSL.

Tema 2.4 Peakuumn od0pazoBanus Kommnekcuble coenunenus. KoncTanTa HECTOHKOCTH
KOMILJIEKCHBIX komriekcoB. Homenknarypa. KomminekcooOpazoBarens.
COeAMHEHUH. Jluraujpl. YpaBHEHUE TMCCOUMAIIMN KOMIUIEKCHBIX COJIEH.

Pazgen Il | OxucantenbHO-BOCCTAHOBUTEbHbIE PeAKIUU

Tewma 3.1 OxkucanTeabHO- Crenens okucienus. Okucnurenu. Boccranosurenu. Tumst
BOCCTAHOBUTEIbHBIE OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX PeakIuid. Y paBHUBAHUE
peaknmnu. OBp METOJIOM DJIEKTPOHHOTO OaJiaHca.

Tema 3.2 laabBaHnyeckuii 3jieMeHT. | MeTHO-ITMHKOBEIN rajJbBaHUYECKUAN DIEMEHT. DIIEKTPOTHBIN
DJIEKTPOIHU3. noTeHual. Pax HanpspkeHuid Metaiuio. YpasHeHue HepHcera.

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

CamocrosrenbHas paboTa CTyJeHTa — o0si3aTeNbHasl 4acTh 00pa3oBaTeIbHOIo Ipoliecca,
HaIlpaBJIeHHAs HA Pa3BUTHE TOTOBHOCTH K MPO(ECCHOHATTEHOMY M JIMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha NPOEKTUPOBAHKE JalIbHEHIIEro 00pa3zoBaTeIbHOT0 MapuIpyTa U IpoPecCuOHaTbHON 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 KOHTPOJILHOM paboTe;
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CamocrosiTennpHass paboTa oOydYaronmuxcsi ¢ y4dacTHEM MpernojaBatens B (opme HHOH
KOHTaKTHOW pPabOTHl TMpeaycMaTpuBaeT TPYNIOBYH U (WIM) WHAUBHIyaTbHYIO 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 COOTBETCTBUHU C
o0yueHune pacnucaHueM y4eOHbIX
3aHSATUN
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4. PE3YJIbTATBI OBYUEHMUA 11O JUCHHITITHHE/MOAY/IIO, KPUTEPUU OLNEHKH YPOBHA
CO®OPMUPOBAHHOCTH KOMIIETEHIIUI, CACTEMA 1 IIIKAJIA OIIEHUBAHUA

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

Yposnu Hrorosoe Onenxka B . IMoka3zaTenu ypoBHs c(hOPMUPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO NATHOANILHOU = = =
. YHHUBEPCAJIbHOU o0menpodeccHoOHAILHOM(-bIX) npogpeccuoHAIbHON(-bIX)
KOMITeTeHIM I 0aJ1J10B cucreme . »
. KOMIIeTEHIIUH KOMIIeTeHIUI KoMIeTeHunu(-i)
B 100-6anabHOM 10 pe3yJibTaTaM LKL
cucreme TeKyled u
yi . HI-OIIK-1.1
10 pe3yJibTaTaM NPOMEKYTOYH O HT-OIIK-1.4
TeKyIeH u aTTecTaluu OITK-2
NMPOMeKYTOUHOMH HUJI-OTK-2.1:
aTTecTaluu HJI-OIIK-2.2
Bricokni 85-100 OTIIMIHO/ OO6yuaromuiics:
3a4TeHO (OTJIIMYHO)/ — HCYEPIBIBAIOIIE 1 JIOTUICCKU
3a4TEHO CTPOWHO M3NIaraeT yueOHBIiH
MaTepuall, yMeeT CBA3bIBATh
TEOPHIO C MMPAKTHKOM, CTIPaBIIAETCS
C peIIeHueM 3a7a4 110 XUMUHN
BBICOKOTO YPOBHSI CIIOXKHOCTH;
— CBOOOJTHO OPUEHTUPYETCS B
y4eOHOMU U CIICIHaTbHON
JTUTEpaType;
— JIaeT pa3BepHYTHIE,
HWCUEPIBIBAIONINE OTBETHI HA
BOTIPOCHI, B TOM YHCJIE,
JIOTIOJIHUTEIILHBIE.
MOBBILIEHHBII 65 — 84 Xoporo/ O6yuaroruiics:

3a4TeHO (XOpoIo)/
3a4TEHO

— JIOCTaTOYHO MOJPOOHO,
TPaMOTHO H TI0 CYIIECTBY M3Jaraer
W3y4YEeHHBIH MaTepHa, MPUBOINUT U
PacKphIBaeT B TE3UCHOU (opme
OCHOBHBIC TIOHSTHS;

— JIONyCKaeT eMHIYHbIe
HerpyOble OmmOKH;




— JI0OCTaTOYHO XOPOIIO
OpUEHTHPYETCS B YUCOHOH 1
CIICIUAILHON TUTEPaType;

— OTBET OTpakaeT 3HAHHE
TEOPETUYECKOT0 U MPAKTHYECKOTO
Marepuaia, He JoIycKas
CYIIECTBEHHBIX HETOYHOCTEH.

bazoBrrit

41— 64

YJIOBJICTBOPUTEIHHO/
3a4TEHO
(ynoBneTBOpUTENHHO)/
3a4TEHO

OO0yyvaromuics:

- IEMOHCTPUPYET TEOPETHUECKUE
3HAHUS OCHOBHOT'O Y4eOHOTO
MaTepHaia IUCIHUIUIAHBL B 00BeMe,
HEO0OXOAMMOM JUTsl JaTbHEHIIero
ocsoenuns OITOIT;

- ¢ HETOYHOCTSIMH U3JIaraer
XMMHUYECKUN MaTepual;

- C 3aTPYAHCHUSMHU MUIIET
XIMAYECKUE PEaKIInHy,
IEeMOHCTPUpPYET (pparMeHTapHBIC
3HaHUsI OCHOBHOM yueOHOI
JUTEPaTyPHI 10 TUCIUILIHHE;

- OTBET OTPAKACT 3HAHMS Ha
0a30BOM YPOBHE TE€OPETUYECKOTO U
MPAaKTUYECKOT0 MaTepHraa B
00BeME, HEOOXOMMOM IS
JanbHelIel yueOsl u
MPEJCTOSAICH PadOTHI 1O
npoduIr0 00yJYeHHUS.

Huzkuit

HEYJIOBJICTBOPUTEIHHO/
HE 3a4TECHO

OO0yuaromuiics:

JIeMOHCTpUpYeT (hparMeHTapHbIE 3HAHHSA TEOPETHUECKOTO M IIPAKTHUECKOTO MaTepHaiia 1o XUMHH,
JIOIyCKaeT IpyObIe OMMOKU PH €ro U3JI0KESHUH Ha 3aHATHAX U B XOJI€ IPOMEXYTOUHON aTTeCcTaluH;
HCIBITBIBAET CEPHE3HBIC 3aTPyAHEHUS B IPUMEHEHUN TEOPETUYECKUX MOJIOKECHUH IIPU PELICHAN
XMMHYECKUX 3a]a4 CTaHAAPTHOTO YPOBHS CIIOKHOCTH, HE BJIaJIeeT HEOOXOANMBIMH ISl 9TOTO
HaBBIKAMM U IIPUEMAMUY;

BBINOJIHSACT 331aHUs TOJIBKO 110 00pa3ily U N0J] PyKOBOJICTBOM IIPENoaBaTes;
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—  OTBET OTpaXkaeT OTCYTCTBUE 3HAHHI Ha 0a30BOM YPOBHE TEOPETUICCKOTO U MPAKTUIESCKOTO MaTepraa
B 00BEME, HEOOXOIMMOM TSI aTTECTAIINM.

5. OIIEHOYHBIE CPEJICTBA JJ11 TEKYIIETO KOHTPO.JIA YCOIEBAEMOCTH U TIPOMEXKYTOYHOM
ATTECTALUH, BKJIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUYAIOIIIUXCA

[Ipu mpoBeneHUM KOHTPOJS CaMOCTOSITEIbHONW padOThl 00YyYaroIIMXCs, TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOM aTTecTallud Mo Xumuu,
MIPOBEPSIETCS YPOBEHD CPOPMHUPOBAHHOCTH Yy O0YUAIOMIMXCSl KOMIIETSHIINHA U 3aIlJIAHUPOBAHHBIX PE3YJIbTATOB OOYUYCHHS 110 JUCIMILINHE, YKa3aHHBIX B
paszzelne 2 HacTosIIIEeH TPOrPaMMBI.

5.1. ®opmbl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, PUMEPHI TUIIOBBIX 3aJaHHI:

. Dopmupyemas
Ne it DopMbI TEKYLIET0 KOHTPOJIS IIpuMepsbI TUIIOBBIX 3aJaHU I R —
KonTponbras pabora 1 Bapuanr 1 OIlIK-1
no Pazgeny I «OcHoBHBIE 1.Hazosute coenunenus: NaOH, AgHSOs, Al(OH).ClI H/[-OIIK-1.1;
MOHATHA XUMHUM 2. Jlonuimte ypaBHEHUsI peakluii 1 Ha30BUTE BEIIECTBA: HJI-OIIK-1.2,
HNO; + Cu(OH), = HJI-OIIK-1.3,;
LIOH + Fe(OH)SOs = OIIK-2
3.Paccunrars MaccoByro momo pactBopa, 400 Mir KoToporo comaepxut 26 rpamm | MJ/[-OI1K-2.1;
coJiu xjiopua Hatpus. [I1oTHOCTE pacTBOpa paBHa 1, 13 r/mur. HJ[-OIIK-2.2

4 PaccuuTath MOJSPHOCT W HOPMAaJIbHOCTH pAcTBOpPAa CEPHON KHCIOTHI C
MaccoBoii goieit 12 % u miorHocTso 1,05 /M.

5.Paccuntath HOPMajIbHOCTH pacTBOpa THUAPOKCHIA ITMHKA comepkamiero 20 r
BemectBa B 150 M1 pacTBopa.

KonTponbHas pabora 2 Bapuanr 1
o Pazpeay Il «Xummnueckue 1. Tpu 150°C HekoTOpas XMMUYECKask PEaKIsl 3aKaHUMBaeTcs 3a 16 MuH. 3a
peakuumn» KaKoe BpeMs 2Ta peakuus 3akonuntcs npu 180°C, ecnu TemmepaTypHbIii

koaduruent Bant-I'odda pasen 2?
2.Hanumure BhIpaXXEHHUE CKOPOCTH MPSIMOI U 00paTHOM peakuuii 11 mporecca:
2Ha(r) + O2(r) = 2H20(T)
3.Hanummure MosiekynsipHbIe ¥ HOHHO-MOJICKYIISIpHBIE ypaBHEeHNUs | cTyneHn
rugposnza cnenyronmx coneit: Cu(NOz)2, NHiNO,. Ykaxure pH pactBopos.
4.Bo CKOJIBKO pa3 U3MEHUTCS CKOPOCTH MPSIMOM PeaKInu:
N2(1)+3Ha(r) —2NHs(1),
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Ne mnn

DopMBbI TEKYLIET0 KOHTPOJIS

I[Ipumepbl TUNOBBIX 3aaHMIT

Dopmupyemast
KOMIeTEeHIUs

€CITM YBEJINYUTH 00BEM B cHCTEME B 2 pa3a?

5.0npenenuTs, YyeMy paBHa YHTAIBIINS 00pa30BaHUs YIIIEKHUCIOTO ra3a
(8 x/[)x/Mo1p), ecii ipu cropanuu 6 T rpaduta BeiAenssercs 196,65 xk/x
TEIUIOTHI.

Konrtponbnas padora 3
no Pazaeny 11 «Oxucauressno-
BOCCTAHOBHUTEJIbHBIE PEAKIUN»

Bapmuanr 1
1.YpaBHATH peakiuu METOJOM JISKTPOHHOTO OallaHCca, yKa3aTh OKUCIUTEIh H

BOCCTaHOBUTEIIb:
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,PO4

2.Paccuntath 3HaYeHHE 3/IC TAIbBAHUYECKOTO JIEMEHTA, COCTABIEHHOTO M3
IOIUHKOBOI'O U ceper;IHoro IMMOJIy-3JIECMCHTOB, YUUTBIBasd KOHICHTPAILIUHX NOHOB
meTamnoB: [Zn*?]=0,05M u [Ag*]=0,2M. 3amucars cxeMy ralbBaHUIECKOTO
JJIEMEHTA.
3.3amucarp MEKTPOXUMUYECKHE PEaKIHH, MPOTEKAIOIIE Ha KaTOJIe U aHOAE TIPU
3NIEKTPONIN3E pacTBopa cynbduaa Harpus. CKOIBKO IPaMMOB M KaKOTO BEIIeCTBA
BBIJICJIUTCSI HA KATOJIE MPH DJICKTPOJIM3E pacTBOpa B TeUCHHE | MUH MPHU CHIIC
ToKa 6 A?
4.Kakol MeTayut B ape UHK-HUKENb OY/IeT pacTBOPATHCS B PACTBOPE
YKCYCHOU KUCIOThI? Ha MOBEPXHOCTH KAKOTo MEeTaslia OyIeT BhIICIATHCS
Bojiopoa? CocTaBbTe AJICKTPOHHEIE YpaBHEHUS IIpoliecca.
5. CepeOpo He BBITECHSIET BOJOPO U3 pa30aBlieHHBIX KUCIOT. [Touemy?
Ecnu k cepebpy, OrpyKEHHOMY B KUCJIOTY, IPUKOCHYTHCS [IMHKOBOH
MAJIOYKOM, TO Ha HEM HauHeTcst OypHOe BblAeTIeHHE Boiopoia. OOBSCHHUTE 3TO
sierieare. CocTaBbTe YpaBHEHHE MPOUCXOJISIINX MTPOIIECCOB.

Jomarmass pabota
o pasaeay |

1. Ompenenute THI XUMUYECKOH CBsI3H B MoJiekyiax H20, KJ, Fa.

2.Hanmmmre 1 ypaBHSHTE peakIiy 110 LEeTOYKe MPeBPaIleHH:

(CuOH).SO4 — CuSO4 — Cu(OH).— CuO.

3. [Nonmyunte nByms ciocobamu oxcuy kaibiust (11).

4.PaccuynTath MOJISIPHOCTH, MOJISITEHOCTh M HOPMAIBHOCTE 5 % pacTBOpa CepHOM
KHCJIOTHI.

5. Omnpepenurte THI KPUCTALIMYECKOHW pEHICTKH (MOJIEKYJIsIpHAsl, WOHHAs,
aTromapHasi, Metajnueckasi) B Benrectse NaCl.

OI1K-1
HJI-OIIK-1.1;
HNT-OIK-1.2;
HUNT-OIIK-1.3;
OIIK-2
HNT-OIK-2.1;
HUJT-OITK-2.2
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. Dopmupyemast
Ne @ opMblI TEKYLIETO KOHTPOJISI I[IpumMepbI THNIOBBIX 3a]aAHUI
KOMIeTEeHIUs

6. Ompenenure YHCIO MPOTOHOB, HEHUTPOHOB, 3IEKTPOHOB artoma Ne 12 u
HAMMLIATE 3JICKTPOHHYIO U ANEKTPOHHO-TPadUIECcKyI0 (OPMYIIbIL.

Jomanrasst paboTta 1.Boruucaure AH® peakiun 3FesOs + 8Al — 4Al,03 + 9Fe, ecnu ctaHmapTHBIC

no pasaeay Il SHTAIBIUU 00pa30BaHUs BEIISCTB PAaBHBI COOTBETCTBEHHO (B KJ[k/MOIb):
AH°06P(F6304) =-1118; AHooﬁp(A|203) =-1675.
2. 3amummTe MOJICKYJIIPHOC ¥ COKPAlICHHOEC WOHHOE YPaBHCHHS pEaKIlvy,
MpOoXoJsIIel B BOAHBIX pacTBopax Mexay AI(OH)s; m n36srtkom KOH.
3. HammcaTes B MOJEKYISIpHOM M HMOHHOM BHJE YPaBHEHHs IEPBOH CTymeHH
rUaposn3a, yKasath pH pactBopa s cnenyronux coneit: KF u AI(NOgs)s.
4. HailiTi 3HaYeHHWE KOHCTAaHTBHI CKOPOCTH peakunu A + B — AB, ecnu npu
KOHIeHTparusax BemecTB A u B, paBHbix coorBerctBeHHO 0,05 m 0,01 mons/m,
CKOpOCTh peakiuu pasHa 5,0-10° mons / 1-Mun?
5. Hammumme BhIpaskeHUE CKOPOCTH 0OpAaTHOM peakIiy Mo 3aKOHY JEHCTBHS MacC
qutst riportecca: 2S00 <> 2 SOsry,
6. He mpoBoas BeIUMCIICHUH, ONIPEICTNTE 3HAK H3MEHEHHUSI SHTPONIMU AS peakuuu:

CO2:)=COxr)

Jomarmasis pabota 1. 3akonunTe ypaBHeHus peakiuii. [loctaBpTe KO PUIMEHTHI, UCTIONB3YS METO/

o pasaeny |11 nonypeaknuii: KMnO, + FeSO4 + HoSO4 —
2. Paccuurate »AC TralbBAaHMYECKOTO HJIEMEHTa ZNn | Zn*|| AR | Al mpu
KOHIIGHTPAIHSIX 3JIEKTPOIUTOB, PaBHBIX | MOJB/11?
3. BoruucnuTh MOTEHIMAN BOJAOPOAHOIO 3jiekTposaa mpu pH = 7.
4. Kopposus koutakra Fe/Zn, cpena KCI.
5. Kak ycTpoeH BoiopoaHbIi 3neKTpoa’?

5.2.  Kpurepuwu, miKaibl OLIIEHUBAHUS TEKYIIETO KOHTPOJISL YCIEBAEMOCTH
HaumeHoBaHue
OII€HOYHOT 0 HlIxajabl OLIEeHHBAHUS
(Rggigf;i?{o- Kpurtepun oueHuBanus
100-6anapHas aTudanabuas
LD cHcremMa cucrema
MepOoNnpHUATHS)
Bce 3amanust BEITIOTHEHBI IPaBUILHO. BO3MOXKHO HATMYIME OTHOW HETOYHOCTH WITH 9-10 6aiut0B 5
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HaumeHoBaHue
OLICHOYHOI'0 Txanab1 oueHMBaHUSA
cpelacTBa
(KOETHOHBHO Kpurepum oneHuBaHus
P 100-6anabHast aTudanabuas
OIICHOYHOTI'0
CUCTEeMa CUCTEeMa
MepOonpHUATHS)
KoHTpoIbHas paboTa OTIMCKH, HE SIBJISIOIIUECS CISJACTBUEM HE3HAHMSI UJIM HEMTOHUMaHUs Y4eOHOTO
Matepuana. OOyJaromiics moKa3a IMOIHbI 00heM 3HAHUN TTPOHICHHBIX TEM U
Jlomanrasist paboTta
MIPUMEHEHHUE NX Ha MPAKTHKE.
Pabora BeINOJIHEHA MOHOCTHIO, HO 0OOCHOBAHMIA IIIATOB PEIICHUS HEIOCTATOYHO. 7-8 GayoB 4
JlonyiieHa ojiHa omuOKa WU IBa-TPU HEJIOYETA.
Homymiensr 6omnee oHO# ommOKy min O6oiee ABYX-TPeX HE0UETOB B 00Jiee YeM BABYX 5-6 Gamos 3
3a/1avax..
Pabora BeINOIHEHA HE MOJHOCTHIO. J[OMyIIeHBI TPyObIe OIUOKY. 1-4 Gannos 2
Pabota He BBITIOTHEHA. 0 6amos

5.3. IIpomexyTouHas aTTecTanys:

DopMa NPOMeKYTOYHOH

Tumnosbie KOHTPOJIbHbIC 3a1aHUsl H HHBIC MaTePHUAJIbI

®opMmupyemMasi KOMIIETEHIHS

aTTecTanMu AJ151 IPOBe/leHUsI IPOMEKYTOUHOM aTTeCTALMH:

OK3ameH: buaer 1 OIlIK-1

B IUCbMEHHO (hopMe 110 1.Onpenenure YMCIO MPOTOHOB, HEUTPOHOB, 3NEKTPOHOB aToMa Ne26 1 HaMUIIUTE HJ[-OIIK-1.1;

omeram 3JIEKTPOHHYIO H 3JIEKTPOHHO-TpadUECKyIO (POPMYIIBI. HJ[-OIIK-1.2,;
2.Ilpenckaxute cBoiicTBa aToMa dyreMeHTa Ne26 (MeTalll Ui HeMeTall ), TIOJIOKEHHE B HJ-OIIK-1.3;
TabyIuIe 3JIEMEHTOB, CTENIEHN OKHCIICHU, XapaKTep OKCHJIOB U THJIPOKCHIOB (OCHOBHBIH, OIIK-2
KHUCJIOTHBIH, aM(OTEpHBIiA). HJ[-OIIK-2.1,
3.0npeaenure TUI KPUCTAUTMUECKON peIIeTKH (MOJIEKYIIsSIpHast, HOHHAs, aTOMapHasi, HJ[-OIIK-2.2

MeTayutaeckas) B Bemectse NHa.

4 .Breraucimte 00beM pacTBopa coiu, eciu 20 T BemecTa pacTBopuin B 180 M1 BOJBI 1
IUIOTHOCTB, MOJIyYEHHOT'0 PacTBopa, cocraBuia 1,09 r/mi.

5.0mpenennuTe Maccy paCTBOPEHHOTO BEIIECTBA B 2 JIUTPaxX pacTBOPA, €CIHM TUTP PacTBOpa
pasen 0,0045 r/m.

6.0npexnennure ocMOTHYECKOE JlaBieHne BogHoro pactBopa ciupta (C2HsOH) ¢ MossipHoi
xoHuentpamueii 0,5 mons/n npu temneparype 40 °C.
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7.Haiimute Kpasn 13151 peaxtmu 2503 ) = 2503 ) + Oz, eciii paBHOBECHBIC KOHIICHTPAIUN
[SOs] = 0,33moms/11, [SO2] = 0,13 moms/1, [O2] = 0,13 Monb/m.
8.Hcnonp3ys Tabnuily OTHOCUTENILHON 3JIEKTPOOTPHLIATEIBHOCTH JIEMEHTOB,
PAcIONIOKUTE JaHHBIE SJIEMEHTHI [0 MEPE YMEHBIICHUS UX OKUCIUTEIBHON CIOCOOHOCTH:
Ca, C, Si, Tl
9.CocraBbTe cxeMy raJbBaHUYECKOTO SJIEMEHTA JUII BUCMYTa U XpOMa B pacTBOPax UX
coneii ¢ konnentpanueti 0,01 u 0,001 MOJIB/T COOTBETCTBEHHO, HAMMUIIIUTE KATOHBIA U
AHOJIHBIN TTPOIIECCHI.
10.2mexTponn3 pacTBopa XJI0puaa MEAHN Ha MHEPTHBIX JeKTpoaax. Hamummre kaToaHbri
W aHOJHBIN TPOLIECCHI, MOJIEKYJISIPHOE YpaBHEHHE.
11.Hasosure coemunenus: MnO, Co(OH)s , H.SO3, NaCl, FeOHBE.
12 Hanumwte 1 ypaBHSIMTE PEaKINH MO NENOYKe MpeBpaIleHuil: THAPOKCHUT JIUTHST —
cyabdar IUTHS — TUAPOCYIb(AT TUTHSI — CyTb(aT JUTHSL.
13.Jokaxure amporepHsiii xapakrep Fe(OH)s .
14.Onpenenute THI XUMHYECKO# cBsi3u B Mostekyiax HyO, KJ, Fo.
15 Hamumire cxembl auccormarnn HoSO3, CoOOH(NOs), 1o mepBoii cTyIeHu.
16.Hanumurte ypaBHEHUs peaklnii B MOJIEKYJISIPHOM M MOJICKYJISIpPHO-HOHHOM BHJIC:

HCl + Kz:S— ; Cr** + 30H™ « Cr(OH)s
17.0npenenure Kyuee. HCl, ecan momnsiprast koHIeHTpanus pactBopa Kucaotsl 0,01 Mois/n
U CTerneHu aucconyanuu pasHa 0,87.
18.B kakyIo CTOpOHY CMECTUTCSI PABHOBECHE B CUCTEME

COCI; = CO + Cl; (AH > 0) npu yBenuueHUN

a) napnenus ; 0) remneparypsl ? CoctaBbTe GopmMyy Kpass.
19.Vkaxwure, kakue u3 gannsix Bemiects. KCI, TiCly, CuO, Li, NaBiOs, K;SOs, — moryt
urpatb poiib BocctaHoButensa? Kakue — okucnurens? Kakue u Ty u apyryro?
20.MeT0oz0M 37IEKTPOHHOTO OajlaHca YpaBHANTE PEaKLUUI0 U YKaKUTE OKUCIUTEINb 1
Boccranosurenb: KoCrO7 + NaNO, +H,SO4 — NaNOQOs + CI’z(SO4)3 + K,S04 + H,0.
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5.4. Kpurepuu, mKaabl OLEHUBAaHUS IPOMEKYTOUYHOM aTTeCTalluy Yy4eOHOU JUCIUIUINHBIL:

DopmMa IPOMeKYyTOYHOM
arTecTauuu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepun onennBanns

IIIxaabl olleHUBAHUS

100-0as1pbHaAR
cucTeMa

IIaTnoannnLHas
cHuCcTEMA

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

OO6yyvaromuiics:

—  JIEMOHCTPHUpYET 3HaHHUs, OTIUYAIOIINECS CONEPKATEIbHOCTBIO, JaeT
IIOJIHBII OTBET HA BONPOCHI OUIIETa;

—  cmoco0eH K MHTErpaluy 3HAHUH 10 U3yYCHHBIM TEMaM,
CTPYKTYPHUPOBAHHUIO OTBETA MO BOMIPOCY OMJIETa;

—  JIOTHYHO U JIOKa3aTeNbHO pellaeT 3a/1auH, PeJIoKEeHHbIE B OUIeTe;
—  cBOOOZAHO BBIMOJIHACT IPAKTUUECKUE 3aJaHNS TIOBBILICHHON
CIIO’)KHOCTH, TIPETyCMOTPEHHBIC TIPOTPAMMOHA.

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

17-20 Ganna

5

OOyyaromuics:

—  IOKa3bIBaeT JOCTATOYHOE 3HAHUE Yy4eOHOro MaTepHaia, HO JIOIyCKaeT
HECYIIECTBEHHBIE (PaKTHIECKHE 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:

—  TIOKa3bIBaeT 3HaHMS (PParMEHTAPHOTO XapaKTepa, KOTOphie
OTJIMYAKOTCS TIOBEPXHOCTHOCTBIO, IOMyCKaeT (hakTuueckue rpyonie
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 Gana
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DopMa IPOMEKYTOUHOM

IIIxajabl onleHUBAHUSA

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, JOIMYyCKAaCT NPUHIUIINAJIbHBIC OIITHOKHU B
BBINTOJIHCHUU MMPEAYCMOTPECHHBIX ITPOT paMMOfI 3aJIaHUM.

Ha 6OJ'H>H_IyI-O YacTb BOIIPOCOB 5K3aM€Ha 3aTPYAHACTCA JaTh OTBET WM 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;

-nomaissis padora (Temsl 1-3); 0 - 10 6amnoB 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
-KOHTpOJIbHAsl 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 (IUCITUILTHHY) 0 - 100 6annos Y00671emEOpUMenbHO
3a4€T/3a4€T C OIEHKOW/9K3aMeH Hey0061emeopUmMeNbHO

[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 GamioB P 3a4TEHO

OBJIETBOPUTEIILHO
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 Humepuem;
- OUCMAHYUOHHbIE 00Pa308amebHble MeXHON0SUU;
- npumMeHenue 31eKMpPOHHO20 00VUEeHU,
- camocmosmenvbHas paboma 6 cucmeme KOMNbIOMEPHO20 MECMUPOBAHUSL,

7. IMPAKTUYECKASA IOAI'OTOBKA

IpelycMaTpuBaeT MHCIOJNb30BaHUE B Ipolecce OO0yueHus

[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 MO0 paboTe C WHBAJIMIAMH, HCIOJb30BAHUE CPEICTB IUCTAHLMOHHOTO 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.

JI7Is CTYA€HTOB C MHBAJIMHOCTBIO WIIH 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 IS JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/JOPOBBS M TTO3BOJISIOLIME OLICHUTh
JOCTIDKEHUE WMH 3alUIaHMPOBAaHHBIX B OCHOBHOW 00pa3oBaTENbHON INporpamMme pe3ysbTaToB
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

AyIUTOPpUH 1A TIPOBEACHUA 3aHATHI
JICKIITMOHHOTI'O TUIIA

KOMIUJIEKT yueOHoi Mebenn,

TEeXHUYECKUE CPE/ICTBA OOYUCHHUS, CITy>Kallue JUIs
MIpeICTaBIeHus yueOHol nH(opManny O0IbIION
ayJIUTOPUU:

—  HOYmMOYK;

— npoekmop,

AyIUTOPUU JIA TIPOBEACHUA 3aHATHI
CCMHUHAPCKOr'o TUlla, rpynmoBbIX U
HUHAUBUAYAJIbHBIX KOHcyHLTaHHﬁ, TCKYLICTO
KOHTPOJIA U HpOMG)KYTO‘-IHOﬁ aTTeCTalunu

KOMIUIEKT y4eOHOU MebeH,

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

— HOymoyKk,

— npoexmop,
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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,
MaCTepPCKUX, OM0JIMO0TEeK, CHOPTUBHBIX 32J10B,
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 TIPOMEKYTOTHON
aTTECTaIlUU 110 XUMUHU.

KomrmutexT yue6HOM Mebenn; crieruatn3npoBaHHOe
o0opyioBaHUE:

- BECBI Ha CTOJAX,

- TUTPATOP,

- KOOCKOTII,

- PH-meTpos! mopTaTuBHBIE,

- JaTYUKN 00bEMaA rasa,

- MHKPO-3JIEKTPOJIB,

- HOHOMETD.

IMoMemenns 11 cCaMOCTOSITEIHLHOM PadOTHI
o0yJaommnxcs

OCHAIIEHHOCTH MOMEIIEHMI AJI CaMOCTOATEIHLHOH
patdoThI 00y4aIOIMXCS

YUMAanbHLIL 341 OUOIUOmMEKU.:

- KOMnsomepHas nmexHuka,
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

[lepconanbHsenif koMmbioTep/ | BeO-Opayszep

Bepcus nporpammuoro odecrneyenus He

HOYTOYK/TIIaHIIeT, umwke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, SAnnekc.bpaysep 19.3
MUKPOQOH, OneparnronHas cuctema | Bepcust mporpaMMHOTO 00ecTICUeHUS HE
JUHAMUKH, amwke: Windows 7, macOS 10.12 «Sierray,
JIOCTYT B ceTh MIHTEpHET Linux

Beb6-kamepa 640x480, 15 xagpos/c

MukpodoH JIro6oit

Jnaamuku (koJoHKW Wik | JItoObIe

HAYIIHUKH)

Cetb (MHTEpHET)

[ToctosinHas ckopocTh He MeHee 192 kbut/c

TexHonoruueckoe  obecreyeHue
UCIIOJIb30BAHUEM  DJIEMEHTOB
YHUBEPCUTETA.

peanusanuu
JJIEKTPOHHOU

MPOrpaMMbl  OCYILECTBIISIETCI €
UH(POPMALIMOHHO-00pa30BaTeNbHON  Cpelbl
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10. YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOW JUCIIATLIAHBI/ YYEBHOI'O

MOAYJIA
Bua u3naHus Anpec caiita 9bC KoanuecTBO
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 TUTEPATYypa, B TOM YHCIIE JICKTPOHHBIC U3IaHUS
1 I'munka H.JL OO01mas XuMus M. : Knopyc 2012 YueOHuK 88
2 [TaBnoB H.H. OO0mmas 1 HeopraHmdecKas M. : [Ipoda 2011 y4eOHUK 200
XUMHUS
10.2 JlonomHUTENbHAS IUTEPATYPa, B TOM YHCIIC JICKTPOHHBIC M3IaHUS
1 [Mox pen. [TaBmoBa | [TpakTuKyM 10 OOIICH U M.:/Ipoda 2002 YueOHoe 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. KocreirnHa)
1 Bormanos H.B. Kraccel HeOpraHn4ecKkux M.: NUIT 2011 Mertoauuec | http://znanium.com/catalog/author
COEIMHEHU I MI'VAT KUe /187cfdb4-6b4c-11e5-9e14-
yKa3aHusl 90b11c31de4c
2 KoBanpuykosa O.B | O0miast u Heopranudeckas PUO ®I'BOY 2023 Metoanuec 56
TutkoBa M.B. XUMHUS. Yuebno- BO «PT'Y um. KOE
Mypra 3.B. Memoouueckoe nocobue K A .H.Kocsirnna» rmocooue
nabopamopHuiM pabomam
3 Turkosa M.B. VY4eOHO-METOANUECKOE PO ®I'BOY 2024 Meroaunuec
IMOCOOME JIST BEITIOJTHEHUS BO «PTY um. Koe 67
VHJIUBUAYAJIBHBIX JOMAITHUX A H.Kocwirnaa» rnocooue

3aJaHUI.
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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. TlepedyeHb NPOrpaMMHOr0 OOECIIEUEHHUS

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 y4eOHOM AUCIUILTNHBI/ MO/TYJIsI BHECEHBI OOHOBJICHUS M YTBEPIKICHBI
Ha 3aceIlaHuU Ka(eaphl:

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

1 2024 Pasgensr 3,4,5,11 Ne8 ot 16.05.2024
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