[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
(®WO: benropoackuii Banepuii Caenbesny

Llonxrocrs: Pextop MuHucTepcTBO HAyKH | BhICIero oopazoBanus Poccuiickoit denepanuu

Hara nonmcarms: 12.05.2015 Lefrona npHoe rocy 1apcTBeHHOE GIOIKETHOE 06PA30BATENIbHOE YIPEK/ICHHE
YHuKanbHbIN NPOrpaMMHbIN KJTHOY:

8df276ee93e17c18e7bee9e7cad2d0ed9ab82473 BbICILIEr0 06pasoBaHuA

«Poccuiickuii rocynapctBeHHbIN yHuBepcuteT uM. A.H. Koceiruna
(Texnonoruu. u3aiin. UckycctBo)»

I/IHCTI/ITYT I/IHCTI/ITYT XUMMYECKUX TEXHOJOTUHN U HpOMBIIJ.IJ'I@HHOﬁ 9KOJIOI'NH

Kadenpa  Heopranumyeckoil 1 aHATUTUYECKON XUMUU

PABOYAS [TPOI'PAMMA
YYEBHOU JUCHUIIJIMHBI
Heoprannyeckasi xumust
YpoBeHb 00pa3oBaHus bakanaBpuar
HampagiieHre moaroToBKu 05.03.06  Dxojorus ¥ MPUPOAOTIOIH30BAHUE

HampasnenHocts (mpodmiib)  DKOJIOTHYECKOE MPOSKTUPOBAHUE U DKCIIEPTHU3a

Cpok ocBoeHus
o0Opa3oBaTenbHON
IIPOTPAMMBI I10 3a04HOMN
dbopme oOydeHuUs

4 rona 11 mec

dopma 0OydeHHS 3aouHas

PaGowas mporpamma ydeOHOW muciMIUiMHBI Heopranwdeckas XWMHST OCHOBHOMU
npodeccCHoHaNBHOM 00pa3oBaTENbHON MPOTPaMMBI  BBICIIETO OOpa30BaHMs, PAacCCMOTpPEHA W
onoOpenHa Ha 3acemanuu kadeapsl, mporokost Ne 10 ot 14.06.2021 r.

Pa3paboTuuku paboueit mporpaMmMbl yueOHOM AUCIUITIIHHBI

1. TIpodeccop O.B. KoBanpuykoBa
2. Cr. mper. M.B. TutkoBa

3aBenyromuii kadempoii: O.B. KoanbuykoBa



1. OBIIUE CBEJIEHUA

VYyebnas nucuuriinHa «Heopranudeckas XMUMUsI» U3y4aeTcs Ha IEPBOM Kypce.
Kypcosas pabota/KypcoBoii poeKT — He MpeaycMOTpeH(a)
1.1. ®opma npomeKyTOUHOM aTTECTAINH:
9K3aMEH
1.2. Mecro y4eOHOM AUCIUTIINHBI B cTpykType OITOIT:
VYyeOnas mucummiinHa Heopranuuyeckass XuMHs OTHOCUTCS K 0OS3aTENBHOM 4acTu
IPOrPaMMBl.

2. IEJIM ¥ IVIAHAPYEMBIE PE3VJIbTATHI OBYYEHUS 11O
JTACUUILINHE

[ensiMmu ocBOeHUST TUCIUTUTHHBI «HeopraHudyeckass XUMUSI» SBIISCTCA:

- M3yYEHUE OCHOBHBIX 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEAKIUU H
MIPOIIECCOB B OKPYKAIOIIEM MUPE;

- dbopMHpOBaHNE HABBIKOB HAYYHO-TEOPETHYECKOTO MOAX0/Ia K PEIICHHIO 3a1a4
poQeCCHOHATBHON HAIIPABICHHOCTH M MPAKTUYECKOT0 MX UCTOIB30BaHUS B JallbHEUIIICH
poQeCCHOHATBHON eI TEIHHOCTH;

- dhopmupoBaHue y 00y4JaroIIMXCs KOMITICTCHITHM, YCTaHOBJIEHHBIX
obpazoBaTenpHOM mporpammoii B cooTBeTcTBUH ¢ PI'OC BO mo maHHOW IUCHHILIMHE,
PesynbratoMm 00yueHus MO y4yeOHOM MUCIUIUIMHE SIBISETCS OBJIAJeHHE OO0yYarolUMHCS
3HAHUSIMH, YMEHUSIMHU, HABBIKAMHU B XUMHH, U ONIBITOM JIESITEIbHOCTH, XapaKTePHU3YIOIIUMHU
nporecc GopMHUPOBaHHUS KOMITIETCHIIMH M 00€CIIeUNBAIONIMMH JIOCTHIKEHUE TIIIAaHUPYEMBIX
pe3yJbTaTOB OCBOEHUS JAHHOW y4eOHOW JUCITUTIIIUHEI.

dopMupyeMble  KOMIIETEHLIMM,  HMHAMKATOPbl  JOCTHKEHMS  KOMIICTCHIIN,
COOTHECEHHBIE C IUJIAHUPYEMBIMH pe3yjibTaTaMH OOy4YeHHs 1O AUCLMIUINHE
«Heoprannueckass XUMus»:

2.1. ®opmupyeMble KOMIIETCHIIMY, HHIUKATOPBI JOCTUKEHUS KOMIIETCHIIUH,
COOTHECEHHBIE C TUIAHUPYEMBIMHU pPe3yJIbTaTaMU 00y4YEeHHUsI 110 AUCLUIINHE:

Koa n HanmMeHoBanue

Koa u HammMeHOBaHuUe Ilnanupyemblie pe3yabTaThbl 00y4eHU

HHANKATOpPA
KOMIIETeHIIUI T O A RO I e T T 10 AUCHHUTLINHE

VK-1 H/-VK-1.1 --IIpuMeHseT OCHOBHBIE XUMUYECKUE
CriocobOeH ocymiecTBIsATh | AHaJIM3 MOCTABICHHON MOHATHS ¥ 3aKOHBI 001IeH XUMUH, JIJIsI
MONCK, KPUTHUYECKHHA 3aJ1a4¥ C BBHIJCIICHNUEM €€ OTMCAHUSI XUMHUYECKHUX TPOIECCOB.

aHaJIN3 U CUHTE3 0a30BbIX COCTABJISIOIIMX. -Brnageer HaBbikaMu 0OpaleHus ¢
nHpopMaun, mpuMeHsTh | Onpeznenexue, XUMUYECKOH mocynoi, 6e30macHoi paboThl
CUCTEMHBIN MOIXO0, I HHTEpIIpeTanus u B XUMUYECKOH JIabOopaTOpUu.

pelIeHHs OCTABICHHBIX | PAHXXUPOBAHHE

3a1a4 UH)OPMAIIH,

HEe0OXO0IMMOM IS
pelIeHuUs TIOCTaBICHHOM

3a1a4n
OIIK-1. H/-0OIIK-1.1 -Mcnionb3yeT 3HaHNE O CBOMCTBA
CrniocobOeH npuMeHsITh [MpuMeHeHne OCHOBHBIX XUMHYECKUX BEIIECTB, IPOTHO3UPYET
0a30BbIC 3HAHUS 3aKOHOB XMMHUH 1 METOJIOB HampaBJICHUE U PE3yTbTaT XUMHUIECKUX

(hyHIaMeHTaTBHBIX XUMHYECKOT0 aHaJIH3a, MIpeBpaIeHII HEOPTaHUIECKUX




Koa u HamMeHOBaHUE

Kon u HammeHoBaHUe I[nanupyemble pe3yabTaThl 00yUeHUs

HHINKATOPa
KOMIIETEeHIIUH T e CHIT 10 JUCHHILINHE
pasnenoB HayK o 3emiie, TEOPETUUYECKOTO U COCJIUHCHHIA, BBITIOJIHSCT PACUCTHI,
€CTECTBEHHO-HAYYHOTO U | IKCIIEPUMEHTAIBHOTO CBSI3aHHBIC C OTIPCICIICHIEM
MAaTEeMaTHYECKOTO IUKJIOB | MCCIICIOBAHUS IIPH PEIICHUH B XapaKTEPHUCTHK BEIECTB HITH PACTBOPOB.
IIPY PEIICHUY 3a/1a4 B 00JIaCTH 3KOJIOTHUU U -Kputndecku u caMoCTOSTEIHLHO
00JIaCTH 3KOJIOTUH U MIPUPOAOTIONTBE30BaAHHUS OCYIICCTBIISICT aHAINU3 XUMHUSCKUX
TIPUPOIOTIONH30BAHMS JIaHHBIX Ha OCHOBE CHCTEMHOIO ITOAX0/a,

BBIPA0ATHIBAET CTPATECTHIO ICHCTBUH JIsI
peUICHUS TOCTABICHHBIX XUMUYECKUX
3a1ad.

3. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCHUILJIMHBI

OO61as Tpy10EMKOCTb Y4eOHOM TUCIUIUIMHBI 110 Y4€OHOMY IIaHY COCTaBJISIET:

1o 3a04HOM (hopme oOyueHus — 5 3.e. 180 yac.

3.1. Crpykrypa yueOHOMH TUCIUIUINHBI sl 00YUArOIIUXCS 110 BUAAM 3aHITHI
(3aounas hopma oOyUeHHS)

CrpykTypa u 00beM AUCHUIIIUHBI

OHTAKTHAadA ayAUTOPHAas paoora, aMOCTOATEJIbHAsA paooTa
K 0 C 0
= yac 00y4aroIerocst, 9ac
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O0bemM AMCHUIIHHBI £ © ) = = 8§ | & g €&
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2 9 = 8 S = == S O S o =
SE | § | E | 2E|S5| 25| 55|82 &&
L= ) = = & = 4 = = XX S &% = ?;
1 kypc
YcraHoBOYHAsA
72 6 6 6 54
ceccus
3UMHSAS ceccUsi | DK3aMeH 108 99 9
Bceero:| sx3amen 180 6 6 6 153 9
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CTpyKTypa y4eOHO# AMCIUIUTUHBI [T 00yYaONIMXCsI TI0 pa3jieiaM | TeMaM JUCIUILIHHGL: (3a04Has popMa 00yUdeHus)

Ilnanupyembie
(KOHTpOJIMpYeMbI€)
Pe3yJIbTaThl
OCBOEHHS:
KO/I(bI)
¢opmupyemori(bix)
KoMneTeHunu(i) u
HHIHKATOPOB
JOCTUKEHUS
KOMIIeTeHI il

HauMeHoBaHHe pa3eiioB, TeM;
(dopma(bl) HPOMEKYTOUHOI ATTECTAIMU

Bujbl yueoHoM padoThl

KonraktHas paGora

Jlekuum, yac

I[IpakTHyeckue
3aAHSATHS, 4aC
Jlabopamopnuie
pabomwl/
UHOUBUOYATILHbLE

IIpakTnyeckas

MOATrOTOBKA, YacC

CamocrosATeIbHAS

padora, yac

Buasl 1 ¢gopmMbl KOHTPOJIBHBIX
MeponpusTHIi, 00ecnieynBaoIye M0
COBOKYITHOCTH TeKYIIMii KOHTPOJIb
ycIeBaeMOCTH;

(opMBI IPOMEKYTOUHOT0 KOHTPOJIS
ycrneBaeMoCTH

1 kypc

VK-1.
HI-VK-1.1
OIIK-1:
HJI-0IIK-1.1

Paznen |. Ocnosnbie nonamus xumuu

Tema 1.1
OcCHOBHBIE 32KOHBI U NOHATHA B XHMHUM.

Tema 1.2
OcHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COeUHEHUN.

16

Tema 1.3
Konuentpamusi. Cioco0bl BbIpaskeHUs KOHIEHTPAUIA

16

IIpaxTrueckoe 3anstue Ne 1.1
KonnenTtparnus. CriocoOb! BIpaKEHHUsT KOHIIEHTPAITHI

JlaGoparopnast paboTa Ne 1.1
«ITomydyeHue u cBOMCTBA TUIPOKCUAOB U COJEH»

JlaGoparophast paboTa Ne 1.2
«[IpurorosneHne pacTBOPOB H ONPE/IEIICHIE HX KOHLICHTPAIIUU
TUTPOBAHUEM

Paznen |l. Xumuueckue peaxuuu

Tewma 2.1
Peakuuu o0MeHa B pacTBope. DJIEKTPOJIHTHYCCKAS
AUCCOMMALMS.

16

Tema 2.3
Kuneruka u Tennooii 3¢gpdpexT XuMu4ecKoii peakuuu.

16

Tema 2.4
Peakuuu 00pa3oBaHusi KOMILIEKCHBIX COeIMHEHMIA.

16

IIpakTuueckoe 3ansatue Ne 2.1
Kunertnka u TemaoBoi 9PGheKT XUMHIECKOH peaKkIun

Jlaboparophas padoTta Ne 2.1
«DNeKTpoNuTHYECKAas TUCConraIvs. Peakiiui HOHHOTO
oOMeHa»

-KOHTpOJBbHAas padoTa,

-ImoMarHss paboTa,

-IICBMEHHBIN OTYET C pe3yIbTaTaMu
BBITIOJTHEHHBIX JTA0OPAaTOPHBIX padoT.




IInanupyemsie Bujbl yueoHoM padoThl
(KOHTpOJIMpPYeMbI€) KonrakTHasi padora
Pe3yJIbTATBI = Bujasl 1 gopMBI KOHTPOJIbLHBIX
OCBOEHHS: . . B - 8 g MeponpusTHIi, 00ecnieynBaoIye M0
KOA(BI) HaunmeHoBaHue pa3jeiioB, TeM; o = 2 § z 5 & E COBOKYIHOCTH TEKYIIUH KOHTPOJIb
dopmupyemoii(bix) (opma(bl) IPOMEKYTOYHOI aTTeCTALUM g g = S § o % = § ycreBaeMoCTH;
. - o g
KomneTeHuu(ii) u = = E 53 = E 2 E 4 (opMBI IPOMENKYTOYHOI0 KOHTPOJISI
HHAHEATOPOB g Z = é‘ $3| 22 S S ycIeBaeMoOCTH
JOCTHIKEHHUSt 3 2 = SS7 =S =
KOMIIeTeHIii = =8 S K8 = = S
VK-1: Pazpnea I11. O-B peakuun -KOHTpOJIbHAs padoTa,
H-VK-1.1 Tema 3.1 16 -JIoMallHss paboTa,
OIIK-1: OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PeaKIMU. -IIMCBMEHHBIN OTYET C Pe3yJibTaTaMu
HJ[-OIIK-1.1 Tema 3.2 16 BBINIOJIHEHHBIX JJA0OPATOPHBIX padoT.
laabBannyeckunii 31eMeHT. JIEKTPOJIU3.
[Ipaktrueckoe 3anatue Ne 3.1 9
["anpBaHNYECKUI AIEMEHT. DNEKTPOIIU3.
Jlaboparophas padboTa Ne 3.1 5
«OKHUCITUTENHHO-BOCCTAHOBUTEIBHEBIC PEAKITUID)
Jomamruss pabora 35
OK3aMeH 9
HUTOI'O 3a cemecTp| 6 6 6 162




3.3.  Kparkoe conepxanue yueOHON TUCHUTLITUHBI
Ne i HaumeHoBaHue pa3jesia u Colepaanie TeMul
TEMbI JTUCHUIIJINHBbI

Pazpea | OcHo6HblEe ROHAMUA XUMUU

Tema 1.1 OcHOBHBIE 32KOHBI U ATOM, MOJIEKyJIa, KOTMIECTBO BEIIECTBA, MOJIBHBIA 00BEM,
NMOHATHUS B XUMMHU. MOJISIpHAsI Macca. 3aKOH COXPaHEHUS MacChl. 3aKOH ABOTapo.

3aK0H SKBUBAJICHTOB. Y paBHEHHE COCTOSHHS UI€ATHHOTO ra3a.

Tema 1.2 OcHoOBHBIE KJIACCHI Kucnoter. OcrnoBanusi. Comu. Oxcunbl. Metamnsl. Hemertamsr.
HEOPraHN4ecKux Peakuus HelTpanuzauu. Y paBHEHHE XUMUYECKON PEAKIIUH.
COeIMHEeHHH. Homenxnarypa. XuMu4deckoe B3aUMOJCHCTBHE MEXKIY

BEIIECTBAMHM U3 PA3HBIX KJIACCOB COCAMHECHHUIM.

Tema 1.3 Konnenrpauus. Criocoonl PactBOp, pacTBOpEeHHOE BEIIECTBO U PACTBOPUTEII.
BbIPAKEeHUS Momnsipaocts. HopmansHOoCTE. MaccoBsas noiis. IIoTHOCTE.
KOHLeHTpauuii Tutp. MonbsHas nonst. O0beMHast 1011. MOISITBHOCTB.

Pazgean Il Xumuueckue peaxyuu

Tema 2.1 Peakuuu odomMeHna B Onextponutsl. CUIBHBIE U CIIA0bIE DIIEKTPOIUTEHI.
pacTtBope. Hucconuanus. Creneds auccouuanuu. Koncranra
DJIeKTPOJMTHYECKAs muccormanyn. [IpusHaky npoTekanus peaknu oOMeHa B
JUCCOLMALIHS. pacTBOpe: BBINIAJICHUS OCaJIKa, BBIJCIICHUE Ta3a U 00pa30BaHUs

CIT1abOoT0 NEKTPOIHTA. Y paBHEHNE XUMHUYECKOH PEaKIny B
MOJICKYJIIPHOM M HOHHOM BHJIC.

Tema 2.2 I'mapoaus cosen. ITonstue ruaponuza. 'maponus no kaTuony. ['uaponus no
Omnpenenenue pH aHuoHy. ['uponu3 no kaTuoHy u aHuony. Conu, He
pacTtBopa. TO/IBEPTAIOIINECS THAPOIH3Y. Y paBHEHHE PEAKITUHN THIPOIH3a

B MOJIEKYJISIPHOM B HOHHOM Buje. pH pacTBopa comm.

Tewma 2.3 Kuneruka u TenioBoi CKOpOCTh XUMHUYECKOU peakuuu. BiausHue Temnepatrypsl U
3¢ dexT XUMHYECKOH KaTanu3aTopa Ha CKOPOCTh PEaKIMU. Y paBHEHHE AppeHnyca.
peakuuu. VYpasuenue Bant-I'odda. Termoroit addext xummueckoi

peakuu. 3akoH ['ecca u ero ciencTBusl.

Tema 2.4 Peaxkuuu o0pazoBaHus Kommmrexcuble coenqnaeHns. KoHcTaHTa HECTOMKOCTH
KOMILIEKCHBIX koMruiekcoB. Homenknatypa. Komrexcoobpa3zoBaTels.
COeTMHEeHHH. Jlurannpl. YpaBHEHUE JUCCOLMALIMYI KOMILJIEKCHBIX COJEH.

Paznea 111 OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIE PeaKIiu

Tema 3.1 OkucanTe/IbHO- Crenenp okucnenus. Oxkucnutenu. BoccranoBurenu. TUIb
BOCCTAHOBHUTEJIbHbIE OKHCIIUTEIEHO-BOCCTAHOBUTEINILHBIX PEAKIIMA. Y paBHUBaHUE
peaxIuu. OBP METOJIOM 3JICKTPOHHOTO OaJiaHca.

Tema 3.2 l'aabBaHnYyeckuii 31eMeHT. | MeqHO-IUHKOBBIN TraIbBAHUYECKHUI 3JIEMEHT. DNEKTPOIHBIN
DJIeKTPOJIn3. noTeHuMall. P Hanpsokenuit MerauioB. Y pasHeHne HepHcera.

Dnektponu3 pacTBopoB. Kopposust MeTamuioB. AHOTHOE U
KaTOJTHOE TTOKPBITHSL.
3.4.  OpraHuzaius caMOCTOSITEIbHON pabOThI 00YYarOIIUXCS

CamocrosarenbHas paboTa CTyJeHTa — oOs3aTesbHas 4acTh 00pa30BaTENILHOTO IpoLecca,
HarpaBJICHHAs HA Pa3BUTHE TOTOBHOCTH K MPO(eCCHOHAILHOMY U IMYHOCTHOMY CaMO00Opa30BaHHUIO,
Ha MPOEKTUPOBAHKE JATFHEHIIIETO 00pa30BaTEIHFHOTO MapIIpyTa U MPOQeCcCHOHATBHOMN Kapbephl.

BueaynutopHas camocTrosiTenbHas paboTa o0yyaronuxcs BKIIOYaeT B ceost:

MOJITOTOBKY K JIEKIIUSAM, IK3aMEHY;

M3y4YeHne y4eOHBIX TOCOOHiI;

M3yYeHHUE TEOPETUIECKOTO MaTepralia o0 peKOMEHJOBaHHBIM HCTOYHUKAM;
MOJITOTOBKA K BHIMOJIHEHHUIO Ta00PAaTOPHBIX padOT M OTYETOB 110 HUM;
BBITTOJIHEHHUE JOMAIITHUX 3/IaHHIA;

MOJIrOTOBKA K KOHTPOJIbHOM pabore;
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CamocrosiTenpHass pabota oOydYaronmuxcsi ¢ y4dacTHEM MperojaBatens B (opme HHOH
KOHTaKTHOW pabOoThl MpeaycMaTpuBaeT TPYNIOBYI0 H (WIKM) WHIMBUAYaIbHYIO pPabOTy ¢
00y4JaronMMuUCs U BKJIIOYAET B ceOsl:

- MPOBE/ICHUE KOHCYJIbTAIIUH 110 OT/IEIBHBIM TEMaM JTUCIUTUINHBI;

- MPOBE/ICHUE KOHCYJIbTAIIUH Mepe]] SK3aMEHOM 0 HEOOXOIUMOCTH.

3.5. IIpuMeHeHwHe JIEKTPOHHOTO O0yUCHHS, TUCTAHIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTUN

[Ipu peanuzauuu nporpammbl Yy4eOHON IUCHUIUIMHBI B AJIGKTPOHHYIO OOpa30BaTEIbHYIO
Cpey MepeHECEHbI OTACIbHBIC BUIBI YICOHOU 1A TEIBHOCTH:

HCMO0JIb30BaAHHE 00beM BKJIIOYeHHE B YUeOHBIH
ucnoab3oBanue 0 u 10T ’ y
90 u 10T qac npoiecc
CMEIIIaHHOE JICKIIAN 6 B COOTBETCTBHH C
o0OydeHue IPAKTHYECKHE 3aHATHS 6 pacrnucanueM y4eOHBIX
71a6opaTopHbIE 3aHATUS 6 SaHITHH
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4. PE3YJIbTATBI OBYUYEHUA 110 JUCHUIITHHE/MO/Y/IIO, KPUTEPUU OHEHKH YPOBHSA
C®OPMUPOBAHHOCTH KOMIIETEHIIUI, CHCTEMA 1 IIIKAJIA OIEHUBAHUA

4.1.  CooTHeceHue MIaHUPYEMBIX PE3yIbTaTOB O0YUEHUs C YPOBHAMU CPOPMUPOBAHHOCTU KOMIIETEHIIUHU(11).

YpoBuu Hrorosoe Ouenka B IMoka3aTenn ypoBHs c(hOPMAPOBAHHOCTH
c(hopMHpPOBAHHOCTH KOJIH4€eCTBO NATUOAJLILHOM = = =
T GAILIOR cHeTeMe YHHBepCaJIbHOI Oﬁmeﬂpoq)CCCHOHaﬂbilOH(-le) HpOd)QCCI/IOHaJIBHOI/lS-bIX)
B 100-6a1LHOl 10 pesyabTaTaM KOMIIeTeH MM KOMIIeTeH Ui KoMIleTeHum(-i)
cHcTreMe TeKylei u VK-1: OIIK-1:
N0 pe3yJbTaTam NPOMEKYTOYHOI HA-VK-11 HI-OIK-11
TeKyled u arrecTanuy
NMPOMEKYTOYHOM
aTrecTauMu
Bricokuii 85-100 OTIMYHO/ OOyuaroruiics: OO6yuaromiuiics:
3a4TeHO (OTIUYHO)/ — MPHUMEHSAET METOJIbl aHAIN3a — UCYEPTBIBAIOIIE U JIOTHYECKH
3a4TE€HO MPAaKTUIECKHUX 32714, CIIOCOOBI CTPOIHO M3J1araeT y4eOHbIH
MIPOTHO3UPOBAHUS U OIICHKH MaTepuall, yMeeT CBA3BIBATh
COOBITHH U SIBJICHUH, yMeeT TEOPHUIO C IPAKTUKOH, CIIPaBIIAETCS
pelaTh NpakTUYeCKUe 3a1a4u 110 C pelLIeHreM 3a/1a4 110 XUMHUH
XUMHH BHE CTaHAAPTHBIX BBICOKOT'O YPOBHS CJIO’KHOCTH;
CUTYaIIHIf; — cBOOOJ/IHO OPHEHTUPYETCS B
— IEMOHCTPUPYET CUCTEMHBIN y4eOHOW U CIIeIUATbHOM
MOJIXOJI TIPH PEILICHUH JIUTEparType;
MIOCTaBJICHHOH 3a/1a4H; — JIaeT pa3BEepHYTHIE,
— MOKa3bIBaeT YETKHE CUCTEMHBIE HCYEPIBIBAIOLINE OTBETHI Ha
3HAHUS U MPEACTABICHUS 110 BOMPOCHI, B TOM YHCJIE,
XUMUHY; JIOTIOJTHUTEITLHBIE.
JIaeT pa3BEepHYThIE, OJIHBIE U
BEPHBIE OTBETHI HA BOMIPOCHI, B TOM
YHciie, JONOJIHUTEIbHbIE
TOBBIIIICHHBIH 65 -84 xopo1o/ OGyuaromuiicst: OGyuaromuiics:

3a4TeHO (XOpOIIIo)/
3a4TCHO

— 00O0CHOBAaHHO HM3J1araer,
aHAJM3UPYET U CUCTEMATU3UPYET
W3y4EHHBIH MaTepual, 4To

— JIOCTATOYHO TOJPOOHO,
IPaMOTHO H IO CYILIECTBY H3JIaraeT
W3y4EHHBIN MaTepuall, IPUBOIUT U
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MpeIoaraecT KOMIUIEKCHBIN
XapakTep aHajn3a podJIeMbl;

—  TIpPaBUWIGHO IPUMEHSCT
TEOPETUYECKHE MOJIOKEHHS ITPU
peLIeHHH PaKTHYECKUX 3324 110
XHMMUH, BI3JICeT HEOOXO0IUMBIMU
JUTSL TOTO HABBIKAMH U IPUEMAMU;
— OTBET OTPaKaeT MOJIHOE 3HAHHE
MaTepHana, ¢ He3HAYUTEIbHBIMU
npo0Oenamu, JoImycKaeT
€IMHUYHBIC HETPYOBIC OIHNOKH.

PaCKpBIBACT B TE3UCHOM (hopme
OCHOBHBIE TIOHSTHS;

— JIOIyCKaeT eANHUYHBIC
HerpyObIe OIHOKH;

— JIOCTaTOYHO XOPOILIO
OpHUEHTHPYETCS B YISOHOH U
CIIeMaIbHON JIUTEPaTypE;

— OTBET OTpaXkaeT 3HaHUE
TEOPETUIECKOT0 U IIPAKTHIECKOTO
Marepuaia, He JOIycKas
CYIICCTBEHHBIX HETOYHOCTEH.

ba3oBblii 41-64 YIIOBJICTBOPHUTEIHEHO/ O6yyarouiics: OOGyuaroruiics:
3a4TEHO — HCIBITHIBACT CEPHE3HBIC - IEMOHCTPHUPYET TEOPETUUECKHUE
(YIOBIETBOPUTENBHO)/ | 3aTPYJHEHUS B IPUMEHEHUU 3HAHUA OCHOBHOTO YIEOHOTO
3a4TEHO TEOPETUUECKUX 3HAHUH ITpU MaTepualia TUCIUIIINHEI B 00beMe,
pelIeHnn NPaKTHYECKUX 3a1a4 110 HEOOXOIMMOM IS IaIbHEUIIIETO
XHMUH, HE BJIaJeeT ocoenus OITOIT;
HEOOXOAUMBIMHU JJISl 3TOTO - C HETOYHOCTSIMH H3JIaraet
HaBBIKAMH U NTPUEMAMUY; XUMHYECKAN MaTepra;
— OTBET OTPAXKAET B LIEJIOM - C 3aTPpYAHCHHUAMH ITMIICT
c(hopMUpOBaHHEIE, HO XUMHUYECKUE PEAKIINH,
coJeprKalle He3HaYUTEIbHbBIE J€MOHCTPHPYET ()parMeHTapHbIe
MPOOEITBI 3HAHHUS, IOy CKAOTCS 3HaHUS OCHOBHOMN yueOGHOI
rpyObIe OMIMOKY. TUTEpaTyphl 1O AUCIUILTHHE;
- OTBET OTpaKacT 3HAHUS Ha
0a30BOM ypOBHE TEOPETHICCKOTO U
MPAKTHYECKOTO MaTeprala B
00BeMeE, HEOOXOIUMOM IS
JanbHeen yueonl u
MIPEJICTOAIICH PadOTHI MO
podriTro 00y4YeHusI.
Huzknit 0-40 HeyioBIeTBOprUTeNbHO/ | OOyuaromuiics:
HE 3aUTEHO —  JIeMOHCTpHUpYeT (hparMeHTapHbIe 3HAHUSA TEOPETHUUECKOTO M MPAKTHYECKOTO MaTepraia 1o XUMHH,

JIOITyCKaeT TrpyObIe OIMOKY IPH €T0 U3JI0KCHUN HA 3aHATHAX U B XOJIC IIPOMEXKYTOYHON aTTeCTAIINN;
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—  HCIBITHIBACT CEPbE3HBIC 3aTPYAHCHUS B IPUMCHEHUH TEOPETUICCKUX TTOJIOKEHHUHN TTPH PEIICHUH
XMMUYECKHX 3a/1a4 CTAHAAPTHOTO YPOBHS CIIOKHOCTH, HE BIIafeeT HEOOXOMUMBIMHU IS 3TOTO
HABBIKAMH U TIPHEMaMI;

—  BBINOJIHACT 3a/IaHKS TOJIEKO 0 00pas3ily U MoJ] PYKOBOJICTBOM IIPEIOIABATEIS;

—  OTBET OTpa)kaeT OTCYTCTBHE 3HAHUI Ha 0A30BOM YPOBHE TEOPETHUECKOTO U MPAKTUIECKOTO MaTepraa
B 00BEME, HEOOXOIUMOM JIJIsl ATTECTAIIHH.

o. OIIEHOYHBIE CPEJCTBA JJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTHA U ITIPOMEKYTOYHOM
ATTECTALUHU, BKIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIUXCA

[Ipy mnpoBeaeHUM KOHTPOJS CaMOCTOSITENIbHOM paboThl OOydaroluxcs, TEKYyLIEro KOHTPOJIE M NPOMEXYTOYHOW aTTecTaluu I0
Heoprannueckoil XuMuu, npoBepseTcs: ypoBeHb CPOPMUPOBAHHOCTH Yy 00yUarOIIKUXCsl KOMIIETEHIIMH 1 3allIAaHUPOBAHHbBIX PE3yJIbTaTOB O0Y4YEHUs 10
JTUCLUILIMHE, YKa3aHHbBIX B pa3zelie 2 HaCTOALIEH NporpaMmBbl.

5.1.  ®opmbl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH, TPUMEPHI TUTTOBBIX 33/ IaHUM:

v dDopmMmupyemas
Ne it DopMbI TEKYLIEr0 KOHTPOJIS IIpuMepbI TUIIOBBIX 32JAHUI KOMITETOHILSE
KonTponbnas pabora 1 Bapuanr 1 VK-1:
no Pazneny | «OcHoBHBIE 1. HazoBure coennuenus: NaOH, AgHSO4, Al(OH):ClI HI-VK-1.1
NOHATHSA XUMMU» 2. lonmumuTte ypaBHEHUs peaKIMi 1 HA30BUTE BEILIECTBA: OIIK-1:
HNO; + Cu(OH). = H/-0OIIK-1.1

LiOH + Fe(OH)SOs =
3. Paccuurate MaccoByto a0:10 pactBopa, 400 M1 KOTOPOro coaepx uT 26 rpamm
coxu xjopuna Harpus. [ImoTHOCTE pacTBOpa paBHa 1, 13 r/mi.
4. PaccunTath MOJSIPHOCTh W HOPMaJIbHOCTb PAacTBOpa CEPHOM KHCIOTHI C
maccoBoii gonei 12 % u maotHocThIo 1,05 r/™mi.
5.PaccuntaTh HOpMaJIBLHOCTH pacTBOpa TMAPOKCHIA LWHKA coxepxamero 20 r
BemectBa B 150 M1 pacTBopa.

KonrponbHas pabora 2 Bapuant 1
o Pazneny Il «Xumnueckue 1. Tpu 150°C HekoTOpas XMMHUYECKas peaKius 3aKaHuMBaeTcs 3a 16 mun. 3a
peakuum» KaKoe BpeMs 3Ta peakuus 3akonuutes mpu 180°C, ecyu TemmnepatypHblit

koddunment Baut-I'odda pasen 2?

2.Harmmute BhIpaskeHHE CKOPOCTH MPSIMOM U 00paTHOW peakIuid JIs Imporiecca:
2Ha(r) + O2(1) = 2H20(T)
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Ne

DopMbI TEKYLIEr0 KOHTPOJISI

IIpuMepbI TUIIOBBIX 3aJaAHUI

dopmupyemas
KOMIETEeHIIUs

3.Hanummre MOJIEKYJISIPHBIC 1 HOHHO-MOJICKYJISIPHBIC YpaBHEHUs | cTyrneHu
rugposnsa ceayrommx cojeii: CU(NOs)2, NHsNO,. Vkaxute pH pactBopos.
4.B0 CKOJIBKO pa3 M3MEHUTCS CKOPOCTh MPSMOI PeaKIuH:

N2(1)+3H2(r) —2NHs(Tr),
€CIIM YBEUUUTH 00BEM B cUCTEME B 2 paza?
5.0npenenuTh, Y4eMy paBHaA SHTAJIBITHS 00pa30BaHUs YIIICKHCIIOrO ra3a
(8 k/I>x/Mo1B), ecnu ipu cropanuu 6 T rpaduta Beinensercs 196,65 kIx
TEIUIOTHI.

KonTponbHas pabora 3
o Pazgeny |11 «OkucanrensHo-
BOCCTAHOBHUTE/bHbIE PEAKIIMU»

Bapuant 1
1. VpaBHATh peakiluy METOJIOM 3JIEKTPOHHOTO OaaHca, yka3aTh OKUCIUTENb U

BOCCTaHOBHTEIIb!
KMnO; + HNO; + H2SO4 - HNOs + K3SO4 + MnSO,4 + H20
Bi(NOz3)3 + SnCl,+ NaOH - Bi + Na,SnO3 + NaNOs + NaCl + H,O
P + KOH + H,0 - PH3 + KH2PO4

2.PaccuntaTts 3HaUE€HHUE 3/IC TATHPBAHMYECKOTO AJIEMEHTA, COCTABIIEHHOTO U3
IMHKOBOTO U CEPeOPSIHOTO MOTY-3JIEMEHTOB, yUNUTHIBasI KOHIIEHTPAIINH HOHOB
MeTawioB: [Zn*?]=0,05M u [Ag*]=0,2M. 3anucaTh cxeMy raabBaHUYECKOrO
JJIEMEHTA.

3.3ammcath AIEKTPOXUMUIECKHE PEAKIINH, TPOTEKAIOIINE Ha KaTo/Ie U aHO e TIPH
AJIEKTPOIIN3E PacTBOpa Cyabpuaa HaTpus. CKOIBKO TPAMMOB U KaKOTO BEIIECTBA
BBIACIIUTCA HA KAaTOAC ITPU BJICKTPOJIU3C paCTBOPA B TCHCHUC 1 Mun Ipu CHJIC
ToKa 6 A?

4.Kaxoif MeTa1 B mape MWHK-HUKENb OYJIeT pacTBOPSITECS B PacTBOpE

YKCYCHOM KucioThl? Ha MOBEPXHOCTH KaKOTo MeTajlia Oy IeT BBLACIATHCS
Bogopoa? CocTaBbTe JICKTPOHHEIE YpaBHEHUS TIpoIiecca.

5. CepeOpo HE BBITECHSET BOAOPOJ U3 pa30aBIeHHBIX KUCIOT. [Touemy?

Ecam k cepebpy, TOTPY>KEHHOMY B KHCIIOTY, IPUKOCHYTHCS IIMHKOBOM

MAJIOYKOH, TO HAa HEM HauHeTcs: OypHoe BblaeneHue Bogopoaa. OObsICHUTE 3TO
sieiieHne. CocTaBbTe YpaBHEHUE MMPOUCXOISIINX MPOIIECCOB.

HomamHss pabota
o pasgeny I

1. OnpenenuTe THI XUMHYECKOM CBsi3u B Mostekyjiax Ho0O, KJ, Fe.

2. Hannmmre u ypaBHSTE peakiyy 10 LEeTOYKe MPEeBpaIeHHN:
(CuOH)2S0O4 — CuS0O4 — Cu(OH)2— CuO.
3. [omyuute nBYM™Ms ciocodamu okcuy Kanbiwms (11).

VK-1:
HJ-VK-1.1
OIIK-1.
HJ[-OIIK-1.1
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Ne

DopMbI TEKYLIEr0 KOHTPOJISI

IIpuMepbI TUIIOBBIX 3aJaAHUI

dopmupyemas
KOMIETEeHIIUs

4.PaccunTarh MOJISIPHOCTD, MOJISUIBHOCTh M HOPMAJIBHOCTB 5 % pacTBOpa CepHOM
KHCJIOTHI.

5. Omnpenenure TUN KPUCTALTMYECKOW peEIIETKH (MOJEKYJSIpHas, HOHHAS,
aToMapHas, MeTajuindeckas) B Bemectse NaCl.

6. OmpenenuTe YMCIO TPOTOHOB, HEUTPOHOB, 3JCKTPOHOB aromMa Ne 12 wu
HATHIITATE YJICKTPOHHYIO U DJIEKTPOHHO-TpapuuecKyto GOopMyIIbL.

Jomarmass padora
o pasaeay II

1. Berancaure AH® peakinu 3FesOs + 8Al — 4Al,03 + 9Fe, ecimu cTangapTHEIE

SHTAIBIINU_ 00Pa30BaHUs BEIIECTB PaBHBI COOTBETCTBEHHO (B K/[/MOMB):
AH6,(F€304) = -1118; AHC, (Al203) = -1675.

2. 3amuiuTe MOJIEKYJSIPHOE M COKPAlICHHOE WOHHOE YPaBHEHHS pEaKivy,
mpoxosiiei B BOAHBIX pacTBopax Mexxay Al(OH)s u u36sitkom KOH.

3. Hamwmcath B MOJEKYISIpHOM M HOHHOM BHJC YpaBHEHHs IMEPBOH CTYIECHU
ruaposn3a, ykasath pH pactBopa ms cinemyronux coneit: KF u AI(NOg)s.

4. HaiiTm 3HaYeHHWE KOHCTaHTHI CKOpocTH peakumd A + B — AB, ecim npu
KOHIIEHTpaIusax Bemects A u B, paBHbix cootBerctBeHHO 0,05 u 0,01 Moiw/m,
CKOpOCTh peakiuu pasHa 5,0-10° mouns / 1-Mun?

5. HanmumimTe BhIpaXeHHE CKOPOCTH 0OPATHOMN peaKIluy Mo 3aKOHY JICHCTBUS Macc
qutst iportecca: 2S00 <> 2 SOz,

6. He IIpOBO IS BBIYHCIICHHUIA, OIIPECACINTE 3HAK U3BMCHECHM S SJHTPOIIMU AS peakuum:
COZ(K.):COZ(I‘.)

JomarHss padora
no pasaeay I

1. 3akonunte ypaBHenus peakuuii. [ToctaBbTe KOIPHHUIMEHTBI, HCTIONB3YS METO.
nonypeakuuit: KMnO, + FeSO4 + H2SO4 —

2. PaccuntaTh 9IC rajbBaHHYEcKoro snementa  Zn|Zn?|AR*| Al mpu
KOHIICHTPAIHSIX 3JIEKTPOIUTOB, PAaBHBIX 1 MOJIB/1?

3. Boraucnute noteHnua: BOAOPOIHOTO deKTposa npu pH = 7.

4. Koppo3us konrakta Fe/Zn, cpena KCI.

5. Kak yctpoeH BoJIOpOAHBIH 37eKTpoa?
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5.2. Kpurepun, nikajibl OLICHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:

HaumenoBanue
OLICHOYHOI'0 IIxaae! OeHNBAHUSA
cpeacTBa
(KOE Hom,Ho Kpurepun onieHuBaHus
P 100-6anabHas MaTudasibHAS
OLIEHOYHOT0
cucremMa cucremMa
MepONpHUsSITH)
KouTponbHas paGora | BCE 3a/1aHNUs BEIMONHCHBI IPABHIBHO. BO3MOXKHO HAIMYNE OIHOM HETOYHOCTH HITH 9-10 Gamnos 5
OITMCKH, HC ABJIAIOIIHECCA CIICACTBUEM HC3HAHUS NI HCTIOHMMaHUs qu6HOFO
Jomarnss padota . . N .
Marepuana. OOyJaromuiics mokasai MOJTHBIH 00BeM 3HAHUH POHIEHHBIX TEM U
IIPUMEHEHUE UX HA IIPAKTUKE.
PaboTa BbITIOIHEHA TTOJTHOCTHIO, HO 0OOCHOBAHMH IIar0B pEIICHHUS HEJOCTATOYHO. 7-8 b6anoB 4
Jonyniena ogHa ommoOKa WiK ABa-TPU HEJ0YeTa.
JomnyiieHsl 60iee 0 HOM OIMOKK WK 00Jiee NBYX-TPeX HEJIOUETOB B 00JIee YeM BIIBYX 5-6 GamtoB 3
3a/1a9ax.
Pabora BrITIONTHEHA HE TOTHOCTHIO. J[OTyIIIeHbI TpyOble OMHOKH. 1-4 6ammoB 2
PaboTa He BbIONIHEHA. 0 6anos

5.3. IIpomexyToyHas arrecTarus:

DopMa NPOMEKYTOYHO

TunoBbie KOHTPOJBHLIC 3aJaHUSI I HHBIC MAaTCPHAJIbI

dDopmMupyemMasi KOMIETEHIHSA

aTTecTanun AJiS IPOBe/IeHNs MPOMEKYTOYHOM aTTeCTalNu:
OK3aMeH: bujer 1 VK-1:
B [TUCbMEHHOH (hopMe 110 1.OnpenenuTe YUCIO MPOTOHOB, HEHTPOHOB, FTEKTPOHOB aTomMa Ne26 1 HaNUIIUTE H-VK-11
ouneram 3JIEKTPOHHYIO H 3JIEKTPOHHO-TpapUUECKyIO (POPMYIIBI. OIIK-1:
2.IIpenckaxute cBoiicTBa aToMa aneMeHTa Ne26 (MeTaut Wil HEMeTalll), IOJIOKEeHHE B H/-OlIK-1.1

TaOJIHUIIE 3JIEMEHTOB, CTETIEHH OKHCIICHUS, XapaKTep OKCUIOB M THAPOKCHUOB (OCHOBHBIM,
KHUCJIOTHBIH, aM()OTEpHBIiA).

3.0mpeenure THIT KPUCTAIUTUYECKO peleTku (MOJIeKYJIsIpHasi, HOHHAs, aTOMapHasi,
MeTayutaeckas) B Bemectse NHs.

4. Berauciute 00beM pacTBopa cou, eciii 20 r Bemectsa pactBopriin B 180 Mt BoJIbI 1
IUIOTHOCTB, TTOJIyYeHHOT'O pacTBopa, cocraBmia 1,09 r/mi.

5.0npenennute Maccy pacTBOPEHHOTO BEIIECTBA B 2 IUTPax pacTBOpa, ECIIU TUTP PacTBOpa
pases 0,0045 r/m.
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6. OnpenennuTe OCMOTHYECKOE AaBJieHHE BoAHOTO pacTBopa cniupra (C2HsOH) ¢ monsiproit
koHentpamueii 0,5 mons/n npu Temnepatype 40 °C.
7.Hatinure Kpaw a5 peakumu 2503 ¢y = 2S0; 1y + O, eciii paBHOBECHBIE KOHIICHTPAIHH
[SOs] = 0,33momw/11, [SO2] = 0,13 mons/a, [O2] = 0,13 monb/m.
8. Ucronb3ys TabMuUIly OTHOCHTENBHON 3JIEKTPOOTPUIIATEIEHOCTH JIEMEHTOB,
PAacTONIOKUTE TaHHBIEC DJIEMEHTHI 10 MEPE YMEHBLICHHUS UX OKUCIUTEILHON CITIOCOOHOCTH:
Ca, C, Si, TI.
9. CocTaBbTe CXeMy rallbBaHMYECKOTO 3JIEMEHTA JUIsl BACMYTa U XpOMa B pacTBOpax UX
coneii ¢ konnenrparnueii 0,01 u 0,001 Mo/ COOTBETCTBEHHO, HAIMIIIUTE KATOMHBIA U
AQHOJIHBIN IPOLECCHL.
10. DNEKTPOIU3 pacTBOpa XJIOPHIa MEIN Ha HHEPTHBIX dJIeKTpoiax. Hanumire kaToTHbIH
W aHOJIHBIN TPOLIECCHI, MOJICKYJISIPHOE YpaBHEHHE.
11. Hazoswure coemunenus: MnO, Co(OH)s , H.SOs, NaCl, FeOHBE.
12. HanumuTe U ypaBHSIUTE peakLUu 110 UENOYKE IPEBPAILECHUNA: THAPOKCU JINTUS —
cynpdaT TUTHS — THAPOCYIb(GAT TUTHS — CyTb(haT TUTHSL.
13. Noxkaxure amdoTtepHsbiii xapaktep Fe(OH)s .
14. OnpepenuTe TUI XUMHYECKOH CBs3U B Monekynax HO, KJ, F..
15. Harmumure cxembl auccormarii HoSOs, CoOOH(NO3), 110 mepBoii CTYIIEHH.
16. Hanumute ypaBHEHUsI pEaKIHid B MOJICKYISIPHOM M MOJICKYJIIPHO-HOHHOM BH/IE:

HCI + K;S— ; Cr® + 30H < Cr(OH);
17. Ompenenute Kyyee. HCI , eciu Mmomsipras kourienTparust pactsopa kuciotsl 0,01 Mois/
U CTereHu auccormanuu pasHa 0,87.
18. B kaky1o CTOPOHY CMECTUTCS PABHOBECHE B CUCTEME

COCI; = CO + Cl (AH > 0) nipu yBeTHYCHUH

a) naBnenus ; 0) remnepatypsl ? CoctaBbre hopmMyiy Kpass.
19. Ykaxwre, kakue u3 qanusix Bermects: KCI, TiCly, CuO, Li, NaBiO3, K.SOs;, — moryT
Urpath posib BocctaHoBuTensa? Kakne — okucnutenst? Kakue u Ty u apyryro?
20. MeTooM 3JIEKTPOHHOTO 0allaHca YPaBHSANUTE PEAKIUIO U YKAKUTE OKUCIUTEND U
BocctanoButenb: KoCr,07 + NaNO; +H2SO; — NaNOs + Cra(SO0s)s + K2SO4 + H20.
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5.4. Kpurepuu, mKanbl OLEHUBAHUS IPOMEXKYTOUHOHN aTTECTALIMK YYeOHOW TUCIUIUINHBL:

®opMa MpPOMe;KyTOTHOH
aTTecTanMu

HauMeHoBaHHe 01IEHOYHOI 0
cpeacTBa

Kpurepum ouneHuBanusi

IITxaabl onleHUBaHUS

100-6ar1bHasn
cucremMa

IIaTnoaanLHas
cHCTEMA

IK3aMeH: B MMCbMEHHOU (opme 1o
OuseraM, yCTaHOBJICHO Paclpe/ieiICHUE
0aJIJIoB 10 BOIpOcaM OuiieTa

OObyugarommiics:

—  JIEMOHCTPHPYET 3HAHHMS, OTIINYAIOIINECS COAEPKATEIBHOCTHIO, TAeT
TIOJIHBIM OTBET HAa BOIIPOCHI OMIIETA;

—  cHoco0eH K MHTerpaluy 3HaHUH 110 H3YYECHHBIM TEMaM,
CTPYKTYPUPOBAHHUIO OTBETA MO BOMIPOCY OMIIETa;

—  JIOTHYHO M JI0Ka3aTelbHO pellaeT 3a/1a4u, IPEJIOKEHHbIC B OHJIeTe;
—  cBOOOHO BBIMIOJHSIET MPAKTUUECKUE 33/TaHUS TTOBBIICHHON
CIIOYKHOCTH, TIPETyCMOTPEHHBIE IPOTPaMMOH.

OTBeT HE COCPKUT PaKTHIECKUX OIIMOOK U XapaKTepU3yeTcsl TITyOHHOM,
MTOJTHOTOM.

17-20 6ayuta

5

OOyuaronuiics:

—  IOKa3bIBACT JIOCTATOYHOE 3HAHUE YUEOHOr0 MaTepuaa, Ho IOMyCKaeT
HECYIIECCTBCHHBIC (DAKTHUYECKUE OIIMOKH;

—  YCIEIIHO BBIMOJHSIET MPEyCMOTPEHHBIE B TPOrpaMMe MPaKTHIESCKUE
3aJaHus CPEJHEN CII0KHOCTH;

—  JICMOHCTPHPYET, B [[EJIOM, CHCTEMHBIH MOIXO0JT K PEIICHUIO

MIPaKTHYECKUX 3a/1a4.
B oTBeTE packphITO, B OCHOBHOM, COJIEp KaHHE OMIeTa.

13 - 16 Gama

OOyyaronuicst:

—  TIOKa3bIBaeT 3HaHMA (PparMEHTAPHOTO XapaKTepa, KOTOphIe
OTJIMYAIOTCS TOBEPXHOCTHOCTBIO, JIOITyCKAeT (hakTHUECKHE rpyObIe
OIIMOKM;

—  CHpaBISETCS C BBHINIOJIHEHUEM MPAKTHUECKUX 3a/IaHHM,
MPeSyCMOTPEHHBIX POrPaMMOM, IOMyCKaeT MOTPELIHOCTH U OIMOKY IIPU
TEOPETUUECKUX OTBETAX M B XOJI€ PEIICHUS 3a/1a4.

Conepxanue OuieTa pacKpbITO €1abo, UMEIOTCs, HEYBEPEHHO, ¢ OOJIBIINMHU
3aTpyJHEHHUSMH pellaeT MPaKTHYECKHUE 3a/1a4H WK He CTIPABIISIETCS C HUMH
CaMOCTOSITEIIBHO.

8 — 12 dayia
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®opMa MpPOMe;KyTOTHOH

IIxajabl oueHNBAHUSA

aTTecTanyuu
Kpurepum ouneHuBanusi
HaumeHoBaHMe OLICHOYHOT O 100-6amnbHas IIsaTuéamIbHas
cpeacrea cucremMa cucremMa
OO6yyaromuiicsi, 0OHAPYKUBAET CYIIECTBEHHBIE MPOOEITBI B 3HAHHSIX 0 — 7 6ayma 2

OCHOBHOI'O yqe6H0r0 Marepualia, J0MmyCKacT NpUHININAIbHBIC OIIINOKH B
BBITTOJIHCHUH MMPEAYCMOTPCHHBIX HpOI‘paMMOI‘/'I 3aJIaHUM.

Ha 6OJ'II>HIYIO YJacTb BOIIPOCOB 5K3aMCHaA 3aTPYyAHACTCSA JaTh OTBET UJIN HE
AacT BEPHBIX OTBETOB.
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5.5. Cucrema olleHUBaHUS Pe3yJIbTaTOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM

aTTcCTaluu.

OreHKa O AUCHUILIMHE BBICTABIIAECTCS 00yJaomIeMycsi ¢ Y4ETOM pe3yIbTaToOB TEKYIIEH 1

HpOMeX(YTOqHOﬁ arrecranuu.

DopmMa KOHTPOJIS

100-0ajs1bHasA cucTEMA

IIaTnoa1ILHA"A CHCTEMA

Tekymuii KOHTPOJb:

-MIACHMEHHBIN OTYET C Pe3yJIbTaTaMU 0 - 20 6amioB 2-5
BBITIOJTHEHHBIX JJAOOPATOPHEIX padoT;
-ToMaIiHsis pabota (TeMsr 1-3); 0 - 10 6ayoB 2-5
-nomarssis pabora (temsl 4-7); 0 - 10 6amioB 2-5
-moMarirHsist padota (Temsr 8-9); 0 - 10 6ayoB 2-5
-KOHTpOJIbHast paboTa (Tembr 1-3) 0 - 10 6ayoB 2-5
-KOHTpOJIbHast paboTa (TeMbr 4-7) 0 - 10 6ayoB 2-5
-KOHTpOJIbHast paboTa (Tembl 8-9) 0 - 10 6ayoB 2-5
[TpomexyTouHas aTTecTaIus 0 - 20 6ayioB OTJIMYHO
(TMCBEMEHHBIN YK3aMEH) XOPOIIIO
HToro 3a cemecTp (IUCITUTLTHHY ) 0 - 100 6ammoB YIOBJICTBOPUTEIHHO
HEY/IOBJICTBOPHTEIHHO

[Tomy4yeHHBII COBOKYIHBIN pe3yIbTaT KOHBEPTUPYETCS B MSATHOAIUIBHYIO CHCTEMY OLIEHOK B

COOTBCTCTBHUHU C Ta6J'IHI.IeI>iZ

100-6anabHag cucreMa NATHOAJILHAS CHCTEMA

JK3aMeH 3auyer
OTnaHO

85 — 100 GamoB
XopoIrio

65 — 84 bamioB P 3a4YTEHO

OBJIETBOPUTEIHHO
41 — 64 Gamnos yA P
0 — 40 Gamnos HeynosneTrBoputenbHO HE 3a4TCHO

6. OBPA3OBATEJIBHBIE TEXHOJIOT' A

Peamuzanuss  mporpamMmel

IIpeycMaTpuBaeT

CIIEYIOMUX 00pa30BaTeIbHBIX TEXHOIOTH:
- MOUCK U 00paboTka MHGOPMAIINH C UCTIOIb30BaHUEM ceTu VIHTepHeT;
- JTUCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHUH;
- MIPUMEHEHHE DJIEKTPOHHOTO O0YUCHUS;
- CaMOCTOsITEeNIbHAS pabOTa B CHCTEME KOMITBIOTEPHOTO TECTUPOBAHHSI.

7. IMPAKTUYECKASA ITIOAT'OTOBKA

HCITOJIb30BaHUC

B Tporecce 0OydeHUs

[TpakTryeckas MOArOTOBKA B paMKaxX yueOHOW JUCIUILTUHBI HE pealn3yeTcs.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O MPOLECCA JIA JIUL C

OT'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

[lpn 0OyuyeHWH JIMII C OrPAHHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbSI M HMHBAJIHIOB
UCIONIL3YIOTCS TOJXOMBI, CIIOCOOCTBYIONIME CO3MaHUI0 Oe30aphepHOil 00pa3oBaTENBLHON CpPEbl:
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TEXHOJOTUU AU PEepeHINAINN W WHIUBUIYATLHOTO0 OOyUYeHUs, MPUMEHEHHE COOTBETCTBYIONIUX
METOJIMK 1O paboTe ¢ WHBAIHIAMH, HCIOIH30BAHUE CPEACTB JUCTAHIMOHHOTO OOIICHHUS,
MIPOBEJICHUE JIOMOJHUTEIBHBIX WHJIWBHUIYAJIbHBIX KOHCYJIBTAIMH MO H3yYaeMbIM TEOPETHUYCCKUM
BOMPOCAaM M TPAKTUYCCKUM 3aHSATHSM, OKa3aHWUE IMOMOIIU TMPH IMOJTOTOBKE K MPOMEKYTOUHOU
aTTECTAIMU.

[Tpu HEOOXOAMMOCTH paboyas mporpamMma JUCHUIUIMHBI MOXKET OBITh aJalTUPOBaHA IS
obecniedeHrs 00pa30BaTEIBLHOIO MPOIIECcca JUIaM C OTPAaHMYCHHBIMHA BO3MOYKHOCTSIMU 3710POBbS, B
TOM YHCIIC JJIs JUCTAHIIMOHHOTO OOYYCHHUS.

Y4eOHbIE W KOHTPOJBHO-U3MEPHUTENIBHBIC MaTepPHalbl MPEJICTABISIOTCS B (opmax,
JOCTYIHBIX JIJISl M3yYEHUsl CTYJECHTAMH ¢ OCOOBIMU 0Opa30BATEIBHBIMH MOTPEOHOCTSMH C YY9ETOM
HO30JIOTUYECKUX TPYII HHBAIH/IOB:

JInsi MOATOTOBKM K OTBETY HA TMPAKTHYECCKOM 3aHATHH, CTYICHTaM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMHU 3JIOPOBBSI CpPEJIHEE BPEMS YBEIIMYMBACTCS 10 CPABHCHHIO CO CPEIHHMM BpPEMEHEM
MTOJATOTOBKH OOBIYHOTO CTY/ICHTA.

JIJ1sl CTyIEHTOB C MHBAJIMTHOCTBIO HITH C OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 3/I0pPOBBS opma
MIPOBEICHUS TEKYIIEH 1 IPOMEKYTOUHOM aTTeCTAIlMK YCTAHABIUBACTCS C YUECTOM MHIUBUIYabHBIX
MCUXO(PHU3UUECKUX OCOOCHHOCTEH (YCTHO, MMChbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpPE, B
¢dbopme TeCTUpOBaHUS | T.I1.).

[TpomexyTodHasi aTTecTalys M0 TUCIHUIUTMHE MOKET MPOBOIUTHCS B HECKOJIBKO 3TAriOB B
dbopMe pyOEKHOTO KOHTPOJIS 1O 3aBEPIICHUI0 HM3YYCHHS OTACIbHBIX TEM IUCIHMILIMHBL [Ipu
HEOOXOJMMOCTH CTYJICHTY IMPEIOCTABIISICTCS TOMOJIHUTEILHOE BPEMs Ul TOATOTOBKU OTBETAa Ha
3a4eTe WM DK3aMEeHeE.

JInisi OCYIIECTBJICHUSI TPOIEIYp TEKYIIEro KOHTPOJS YCIEBACMOCTH M IPOMEXKYTOYHOU
aTTecTalii OOYyYalolUXCs CO3/JAI0TCS, TPH HE0OXOTUMOCTH, (OHIBI OIICHOYHBIX CPEJICTB,
aJIalITHPOBAHHBIC IS JIUI] C OTPAHMYCHHBIMUA BO3MOXKHOCTSAMU 3I0POBbSI M TIO3BOJISIONINE OLICHUTh
JOCTHXKCHUE WMH 3alUIAHUPOBAHHBIX B OCHOBHON 00pa30BaTeNbHON TMporpamMme pe3yJbTaToB
Oo0y4YeHHsT M YPOBEHb CPOPMHPOBAHHOCTH BCEX KOMIIECTCHIIMH, 3asABJICHHBIX B 00pa30BaTEebHOU
porpaMme.

9. MATEPHUAJBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHbBI

MaTepI/IaJIBHO'TeXHI/IquKOC obecrneucHue JAUCHUIIJIMHBI IIPpU 06yquI/II/I C HUCIIOJB30BAHHUECM
TpaAUIIUOHHBIX TEXHOJIOTUI 06yquI/I$I.

HanmMeHoBaHMe yueOHBIX ayIUTOPHI, . .
N OcHaleHHOCTh Y4eOHBIX ayAUTOpHii, 1a00opaTopui,
JabdopaTopuii, MaCTepCKUX, OMOJIUOTEK,
. MacTepCKHX, 0M0JMO0TeK, CHOPTUBHBIX 32J10B,
CIIOPT32J10B, MOMeIeHUI 1151 XPAHEHHUS U .
NOMeLIeHMH 11 XPaHEeHUs U NPOPUIAKTHYECKOT0
NPOPUIAKTHYECKOT0 00CIYKUBAHUSA Y1eOHOT O
o0cTy’KMBaHUS y4eOHOT0 000pyAOBAaHHS H T.IN.
000py10BaHUsl U T.IL.
119071, 2. Mockea, Manwiii Kanyscckuii nepeynok, 0om 2, cmpoenue 6
ayIUTOPUHU JJIS1 POBEACHUS 3aHITHIA KOMIUIEKT yueOHO1 Mebenm,
JIEKIIHOHHOT'O THIIA TEXHUYECKUE CPeACTBA 00yUEHNS, CITy>Kallue s
npeJcTaBIeHus y4eOHO# nHPOpMAaIUK OONBIION
AyJIUTOPUH:
—  HOYMOYK;
— npoekmop,
ayIUTOPUHU JUIsl TPOBEACHUS 3aHATUN KOMILJIEKT yuyeOHO! Mebey,
CEMHMHAPCKOI'0 THIIA, TPYNIIOBBIX U TEXHHUYECKUE CPEJICTBA O0YUCHUS, CITY KAIIUE IS
WHJIUBUYJIbHBIX KOHCYJIbTAIIUH, TEKYIIIETO MpeJIcTaBiIeHus1 yueOHOo# nH(hopMaIuu 0oIbIIoN
KOHTPOJIS U IPOMEXYTOYHOU aTTECTALUU ayAUTOPUU:
—  HOYmMOYK,
— npoekmop,
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HaumeHoBaHUe y4eOHBIX AyTUTOPHUI,
JIa00paTopuii, MACTEPCKUX, OMOINOTEK,
CIIOPT3aJ10B, NOMELIEeHMI VISl XPaHeHHUs U
NPOPHIAKTHYECKOT0 00Ty KUBAHUS y1e0HOT 0
000py10BaHUSI U T.II.

OcHaleHHOCTh Y4eOHBIX ayUTOpHii, 1a00opaTopui,
MacTepPCKHX, 0M0JIMO0TEK, CHOPTUBHBIX 32J10B,
NoMelleHMii I XpaHeHUsl M NPOPUIAKTHYECKOTO
00cayKUBAHUS Y4eOHOr0 000Py10BAHMS U T.II.

Aymutopust Ne2311 - BecoBasi, 1abopaTOpHH IS
[IPOBEIEHUS 3aHATHIH CEMUHAPCKOTO THIIA,
IPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYIbTALIUH,
TEKYLIETO0 KOHTPOJIS U MPOMEKYTOUHOMN
aTTECTALUH 110 XUMHUHU.

Komrutekt yueOHO# MeOenu; Crielualin3upOBaHHOES
o0opyaoBaHUe:

- BECHI Ha CTOJIAX,

- TUTPATop,

- KOJIOCKOTII,

- PH-MeTpobI nopTaTuBHEIE,

- TaTYUKU 00beMa rasa,

- MUKPO-3JICKTPOIBI,

- IOHOMETP.

IMoMemenns 1Jisi CAMOCTOSITEIHHOI Pad0THI
o0yyarommxcst

OcCHaIIEeHHOCTH MOMEIEHMI 1JIs1 CAMOCTOATEILHOM
padoThI 00y4aommuXxcs

YUMANbHBLUL 3071 OUOAUOMEKU.

- KOMNblOmepHasl mexunuka,
NOOKIIOUEHUE K Cemu «HHmepHem»

MarepuanbHO-TEXHHUECKOE oOOecrieueHne ydeOHOM AMCUUIUIMHBL TPH  OOy4YeHHH C
HCIOJIb30BAHUEM 3JIEKTPOHHOTO 00yU€HUs U AUCTAHIIMOHHBIX 00Pa30BaTeIbHbIX TEXHOJIOTHUI.

Heo0xoaumoe o6opyioBaHue I[apameTpsbi TexHu4ecKkue TpeGOBAHUSA
IepconanbHsiii kKommbioTep/ | Beb-Opaysep Bepcus nporpaMMHOro ooecriedeHus He
HOYTOYK/IUIaHIIICT, umxke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, AAnpexc.bpaysep 19.3
MHUKPO(DOH, OmnepannonHas ciucteMa | Bepcusi mporpaMMHOTO 00eCTIeUeHUS HE
IMHAMHUKH, axke: Windows 7, macOS 10.12 «Sierra»,
JIOCTYT B ceTh IHTEepHET Linux

Beb-kamepa 640x480, 15 kagpos/c

Mukpohon JIroboii

HAYUTHUKH)

JuHamuky (KonoHkH ui | JIroObie

Certb (UHTEpHET)

[locrostHHas ckopocTh He Menee 192 kbut/c

TexHonornueckoe  oOecrieueHue  peajgu3aluyd  [OpOorpaMMbl  OCYIUECTBISETCS  C
UCIONIb30BAHUEM  DJIEMEHTOB  JJIEKTPOHHOH  MH(POPMAIMOHHO-00PAa30BaTEIbHOM  CpEbl

YHUBEPCHUTETA.
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10.  YYEBHO-METOJIMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YUYUEBHOM JUCIIUILIMHBI/YUEBHOT'O

MOAYJisAd
By H3nanns Anpec caiita IbC KoymmuecTBo
Ne T'ox HJIM JJIEKTPOHHOI'0 pecypca IK3eMILISIPOB B
ABTOp(BI) HaumenoBaHue u31aHus (y4eOHHUK, YII, HN3paTenbcTBO 9
n/n MIT u 1p.) H3IaHus (3anonmnsemcs O u30anuil 6 0noIHOTEeKe
’ 91eKMPOHHOM 6UOe) Ynupepcurera
10.1 OcHoBHas TUTEpaTYypa, B TOM YHCIIE SJIEKTPOHHBIE H3TaHUS
1 I'muaka H.JL OO0mmas Xumus M. : Kaopyc 2012 YueOHnK 88
2 [TaBnos H.H. OO011as 1 HeopraHudeckas M. : Ipoda 2011 Y4COHHUK 200
XAMUS
10.2 lononHUTENBHAS TUTEPATYPa, B TOM YHCIIE SJIEKTPOHHBIE N3AaHUS
1 [on pen. [anoBa | [IpakTukym mo oO1IeH u M.:dpoda 2002 VYuebHoe 800
H.H. HEOPraHUYECKON XUMHUU mmocobue
2 I'muaka H.JL COopHuk 3a1a4 1 ynpakHeHuit | M.:Knopyc 2012 YuebHoe 100
1o o01IeH XUMHH nocoOue
3 [Tox pen. [TaBnoBa | COOpHUK 32124 1 ynipakHeHui | M.: [lpoda 2005 VYuebHoe 1050
HH 1o o0IIeH 1 HeOPraHWYeCKOH nocooue
XAMUH
10.3 Mertonuueckue maTepuaisl (YKa3aHusl, PEKOMEHAALUH 110 OCBOSHHUIO AUCHUILIMHEI (Moayiisi) aBTopoB PI'Y nm. A. H. Koceirnna)
1 KoBanpuykosa Xnmust. KoHCIEKT neKui M.: N1 2022 Koncrexr
O.B. MI'VAT JIEKIH
2 Kosasnpuykora O.B | OOmias u HeopraHuieckas PUO ®T'BOY 2023 Meroanuec 56
TutkoBa M.B. XUMHUSL. YyeOHo- BO «PT'Y nm. KOe
Mypra 3.B. Memoouueckoe nocooue K A H.Kocsiruna» nocobue
JabopamopHuim pabomam
3 Turkosa M.B. Y4eOHO-METOTUYECKOE PO ®I'BOY 2024 Meroanuec
nocoOue 1isl BBITOJTHEHUS BO «PT'Y nm. KO€e 67
MHAUBUAYyabHBIX foMamaux | A.H.Koceirunay» nocobue

3aIaHMUIA.
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11. HHO®OPMAIMOHHOE OBECIHHEYEHHME YYEBHOI'O ITPOLUECCA

11.1. Pecypchl 31€KTpOHHOI OMOINOTEKH, HHPOPMATMOHHO-CIIPABOYHBIE CUCTEMBI
U nipodeccuoHaNIbHbIE 0a3bl JaHHBIX:

Nenmm | DiekTpoHHBIE YUeOHbIe H3aHUs], 3JIEKTPOHHbIE 00pa30oBaTeIbHbIE PeCypChl

1. IbC «Jlanvy http://www.e.lanbook.com/
2. «Znanium.com» nayuno-uzoamenbcko2o yewmpa « Mugpa-My
http://znanium.com/
3. Dnexmponnvle uzoanust «PI'Y um. A.H. Kocvleunay na niamgopme I5C «Znanium.coms»

http://znanium.com/

IIpodeccuonanbHbie 6a3bl JAHHBIX, HHPOPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI

1. https://ww.xumuk.ru/

11.2. TlepedeHb IPOrpaMMHOIO OOCCIICUCHHUS

Nen/m | [IporpammHoe o0ecnieyeHue PEKBUIHTLI IOATBEPIALOLIETO
AokyMeHTa/ CBOOOTHO pacnipocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 koumpaxm Ne 18-24-44-19 om
20.05.2019

2. PrototypingSketchUp: 3D modeling for koumpaxm Ne 18-24-44-19 om
everyone 20.05.2019

3. V-Ray o022 3Ds Max konmpaxm Ne 18-24-44-19 om
20.05.2019

JIMCT YYETA OBHOBJIEHU PABOUYEH ITPOT'PAMMBI YYEEHOM
JUCIUMITIVIMHBI/MO Y JISA

B paGouyto nporpamMmy yueOHOM AUCIUIUIMHBI/ MOYJISi BHECEHBI M3MEHEHUS/OOHOBJICHHS 1
yTBEPXKACHBI Ha 3acelaHuu Kadeapol:

Ne i roj XapakTep U3MeHeHMii/00HOBIeHHIA HOMep NPOTOKO0JIA U
00HOBJIEHHSA ¢ YKa3aHueM pazieia JaTa 3aceaHus
PII Kadeapbl
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