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1 EJIU OCBOEHUS YYEBHOM JJUCLUIIJINHBI

1.1 Hopmamuenan 6aza 011 pazpadomku padouei npozpammbol

PaGouas mporpamMmma cocTaBi€Ha B COOTBETCTBHM W Ha OCHOBAaHHHU
HOPMAaTHUBHBIX JOKYMEHTOB:

- GdenepanpHoro 3akona «O06 o6pa3zoBanun B Poccuiickoit denepanumy» ot
29 nexabps 2012 roga Ne 273-D3,

- OOpa3zoBarenpbHOr0 CcTaHmapra Bbeiciiero obpasoanms (OC HUSY
MU®H) HauuoHaapHOTO MCCIIEA0BATCIBCKOTO SIAEPHOIO YHHBEPCHUTETA
«MUON», camocroarenpbHO ycraHaBiuBaecmoro HUAY MUOU 1o
HampaBienutro  noarotoBku — 13.03.02 - «DnekTtposHepreTuka U
NIEKTPOTEXHUKA» MPO(UIs TMOATOTOBKH OakamdaBpoB «DJIEKTPONPHUBOA U
aBTOMATHKa», YTBEP)KJICHHOTO Y4YeHbIM coBeToM yHuBepcuTeTa (19.04.2023

r.);

- KOMIIETEHTHOCTHOM MO/1eJIM BBIMMYCKHUKA, 3aBePIIMBIIEr0 00yuyeHHe
no OakajaBpcKoil mporpamMme 1o HampaBieHuto mnoarotopku 13.03.02
npouiIst «INEKTPONPHUBOJ U ABTOMATHKAY;

- pa6oyero yueOHoro miaana (PYII) mo HampaBieHHUIO TOATOTOBKH
13.03.02 «DnekTposHepreTUka M JJICKTPOTEXHHUKa» MPOPUIsS MOATOTOBKH
O0akanaBpoB «DJEKTPONPHUBOA U aBTOMATHUKa» [JII OYHO-3a0YHON (HhOpMBI
ob0yuenus (mpotokoia Nel or 30.01.2024 r.).

1.2 IIepeuenv cokpauwienuii

OC HUAY MHUDU - OOpazomarenbhbiii crangaptr HUAY MUDOU no
HampaBieHuto noAarotoBku 13.03.02  «DnekTposHepreTuka U
AJIEKTPOTEXHHUKA» U YPOBHIO BhICIIETO 00pa3oBaHus «bakamaBp».

OOIl BO - o0Opa3oBaTenbHas IMporpamMma BBICHIETO OOpa30BaHUS IO
HampaBieHuto noAarotoBku 13.03.02  «DnekTposHepreTuka M
ANEKTPOTEXHUKA», MNPOPUIb MOATOTOBKU «IJIEKTPONPUBOA U
aBTOMAaTHKa» (C MPUCBOCHUEM KBaM(pHKAIUK - OaKayiaBp).

PVII — pabGouunii y4eOHBIN T1uUTaH HampaBieHuss mnoarotoBku 13.03.02
«DIIEKTPOIHEPTreTUKA H  HIECKTPOTEXHHUKA» (OGakanaBp), OYHO-
3a04Has popMa 0OyUeHHUS.

YKE — yHuBepcalibHas €CTECTBEHHO-HAYYHAas1 KOMIIETEHIIUS.
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OIIK — obmenpodeccronanbHass KOMIETCHITHS.

BK — BocninTatenbHass KOMIIETCHIIUS

3E —3adetnas enununa (1 3E coorBeTcTBYeT 36 akaeMUYECKUM Yacam).
NJIK — wuHaMKaTOp NJOCTHKEHUS KOMITCTEHIIUN.

1.3 e uM3ydyeHHsi AMCUUNJIMHBI « XHMMSI»
1.3.1 Henu uzyuenusn oucyunaunvl «Xumusa»

OCHOBHBIMHU HEJAMM OCBOEHUSI MUCOUIIIMUHBI « XUMHUI»
ABISIOTCSA CIEAYIOUHUE:

v’ cocoOCTBOBaTh (OPMHUPOBAHUIO Y OOYYAIOMIMXCS YHHUBEPCATbHBIX
€CTECTBEHHO-HAYYHbIX KOMHeTeHIud B coorBercTBHM ¢ OC HUAY

MU DU,

v’ JIaTh TpeACTaBlIcHHE 00 ypOBHE Pa3sBUTHS COBPEMEHHOW XMMHYECKOMH
HayKH;

v’ obecreunTh H3y4YEeHHE W IOHHMAaHHE OCHOBHBIX 3aKOHOB M TEOPHIA
COBPEMEHHOM  XMMHUH, OOIMX  3aKOHOMEPHOCTEW  MPOTEKaHUS
XUMHUYECKUX MIPOIIECCOB, METOJIOB TEOPETUUECKOTO U
AKCIIEPUMEHTATBHOTO UCCIICA0BAHUSI XUMUUYECKUX CUCTEM;

v/ pa3BUTh YMEHHS U HABBIKM PEIIEHUS THUIIOBBIX 3a1ad M3 Pa3IHYHBIX
oOJIacTell XUMHUH,

v’ crocoOCTBOBATE  (POPMUPOBAHHUIO  CIOCOOHOCTEN K  aHauu3y H
CUCTEeMaTHU3allii CIIPaBOYHOM MH(POPMALIMK B 001aCTU XUMUU; PA3BUTHUIO
JMYHOCTHBIX Kau€CTB 00yUYarOIUXCsl, HAYYHOTO MBIIUICHUS .

v 03HAKOMHTH C T[paBWJIaMH O0€30MacHOi paboTBl B  XHMHYECKOM
JabopaTopuu, C TPUHIMUIAMHA JEUCTBUA TPUOOPOB U YCTPOWMCTB,
UCIIOJIb3YEMbIX B XMMUYECKUX SKCIIEPUMEHTAX; METOJaMHU 00pabOTKU U

aHaJIn3a OMIIMPHUYICCKHU IMOJTYYCHHBIX JAHHBbIX.



1.3.2 Oépazoseamenvno-npogheccuonanvnvie mpedosanus K 0yoyuieil
mpyoo6oil 0eamenbHOCMU GbINYCKHUKA HANPAGIeHU NOO20MO6KU

13.03.02

[Henm wu3ydeHHUS JOUCHUMIHUHBI «XHUMHSI» OOYCITOBICHBI
npodeccuoHalIbHBIMU TpeOOBaHUIMU K NEeSATEIbHOCTH
BBINYCKHHMKA, ONMCAaHHBIMU B CTaHJapTax MW JOKYMEHTax:
IIpodeccuonanpunie crangaptel, OC HUAY MU®U u OOII Beiciiero
oOpazoBanus 1o HarpaieHuto noAaroroBku 13.03.02 «DnexTpolrHepreTuka u
ANEKTPOTEeXHUKa» (KBanudukamus - 6akanaBp) mpoduiss «IIEKTPONPUBOI H
aBTOMaTuka», KoOMIETEHTHOCTHAasT MOJEIbh BBIITYCKHUKA, 3aBEPIIUBIIETO
oOyueHue no nporpammMme OaxkanaBpuata - HanpasieHue noarotrorku 13.03.02.

1.3.2.1 O6nactu npodeccuoHalbHOU NEeSTECIbHOCTH
BBHIMMYCKHUKOB

+ 20. DIEeKTpO3HEPTreTHKA

+ 24. ATOMHas POMBIIIUIEHHOCTB;

1.3.2.2 OO0BEKTH npopeccCUuoHalbHOM NEATEIbHOCTH

BBHITTYCKHUKOB
b QHCKTPOTCXHI/I‘IGCKI/IC " SJICKTPOIHCPIeTHYCCKUEC CUCTEMbBI U KOMILICKCHI,
+ U T.m.

1.3.2.3 Tuns 3aga4 n1popeCCUOHAIBHON NEATEILHOCTHU

BrinyCKHUKU CIOCOOHBI pemath nNpodeccuoHaJbHbIE 3aJadyu
B COOTBETCTBUHU co CICNYKIHUMHU TUOAMHU 3ajgad
npodpecCcUoOHaNbHON AEATEIbHOCTH:

* TCXHOJOI'MYCCKHUC,
* JOKCILTyaTallUOHHBIC.

2 MECTO YUYEBHOW JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
IHPOI'PAMMBI BO

2.1 Mecro mucuumiaunbl B crpykrype OOII BO
B cootBeTcTBUM ¢ 0oOpa3zoBarenbHON mporpamMmoit BO mo HampaBieHHO
13.03.02 «DnekTpo’HEpPreTuKa M JIICKTPOTEXHUKA» MTPOGuUiis MOJATOTOBKHU

OakanaBpOB «DJEKTponpuBoaA M aBToMaTuka» W PVYII nma odHo-3a04HOM
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dbopMbl 00ydeHHsS JaHHasg ydeOHas JUCIUIUIMHA BXOJUT B  COCTaB
o0s3aTeIbHOM  YacTh, (QopMuUpyeMOM  y4YacTHHKaAMHM  0Opa3oBaTEIbHBIX
oTHomeHuM, 010ka b1 «/ucuummuaely (qucuuminHa ECTECTBEHHO-HAYYHOTO

MOJTYJISN).

2.2 IllpepexBe3uTHI

[IpenmecTByromuii ypoBeHb 00pa30BaHUSA: HE HIKE CPEIHETO IOJHOTO
oOpa3zoBaHMs, MNOATBEPKJACHHOIO JOKYMEHTAMH O CpPEIHEM IIOJHOM HWIIH
cpeaHeM mpodecCHOHATLHOM O00pa30BaHWU, WM JOKYMEHTOM O BBICIIEM
o0pa3oBaHUM.

N3yuenue nucumiuidHbl, cornacHo PYII, ocyiiecTBisieTcs B TpETbEM
cemectpe |l kypca.

Jmg ycnmemHoro OCBOCHMS MaTepuaia AUCHUIUIMHBI Yy CTYJCHTa IIPH
MOJIYYCHUH MPEIIECCTBYIOMIETO 00pa3oBaHus JOJKHBI ObITh C(HOPMHUPOBAHBI
KOMITETCHIIMU B PE€3YJIbTATE U3YUECHHUS:

- pa3aeNnoB mamemamuku, TaKUX KaK JIMHEHHas anreOpa, IIaHUMETPHUS U
CTEPEOMETPHS, OCHOBBI TEOPUU BEPOATHOCTH M MATEMATUYECKON CTATUCTUKH.
CTyneHT JO/DKEH YMETh CTpPOUTh TpadUKd W aHAJU3UPOBATh H3MEHEHUE
MIPOCTEUIIINX MaTEMAaTUYECKUX GyHKIUN (JInHelHas, CTEIICHHa,
jJorapupMHUUecKasi, SKCIIOHCHIMAJIbHAs); YyMETh peliaTbh MaTeMaTHUYEeCKHE
YpPaBHEHHS, MTPOU3BOJIUTh YHCIICHHBIC PACUYETHl U OLICHKY MOPSJIKa 3HAYCHUS
PACCUNUTHIBAEMOW BEJIMYHHBI,

- pasnenoB kypca «@uzukay: MOJEKyJspHas (usnka, TepMOAMHAMMKA,
aTomMHas Qusuka, sjaepHas Gusnka; daeKTpudecTBo. CTYyIEHT JOJKEH 3HATh U
YMETh HUCIOJIb30BaTh (PyHIAMEHTAJIbHBIE 3aKOHbI U MOHATUSA (DU3UKU, UMETh
MIPECTABICHUE O MOJICKYJISIPHO-KMHETUUECKON TeOprH, 00 OCHOBHBIX 3aKOHAX
U TOHSITUSAX MOJICKYJISIPHON (PU3MKU M TEPMOJUHAMUKH, O CTPOCHHUH U COCTaBe
aToMa W sapa, O 3aKOHAX JJEKTPOCTATUYECKOTO M BJIEKTPOMArHUTHOIO
B3aUMOJICHICTBUSL.

2.3 KopekBe3uTtnl

Komnerenuuu, mnpuoOperaeMbie B pe3yiabTaTe U3YyUYECHUS
OTACUHUNIUHB « XHUMHUSA»!

v\ HeOOXOOMMBI  JUIs  JyYlIero [OHHUMaHHMs  SBICHHH M IIPOLECCOB,
paccMaTpuBaeMbIX B Kypce ¢usuxku (IUCUUILINHA EcmecmeenHo-HaAYyUHO20
mooyns). Hcnonmp3ysh  pasiuYHBIE  METOJABI  [MO3HAHWS,  JTUCIUTUIAHBI
€CTECTBEHHO-HAYYHOr0  UHWKJa  MpPEeJHa3Ha4eHbl Uil  BOCCO3JaHUs
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COBPCMCHHBIX HpeI[CTaBJ'IeHI/Iﬁ 0 HGHOCTHOI;'I KapTHUHC MHpPA, HAXOAAIICTOCSA B
9BOJJIOOMOHHOM pPAa3BUTHH.

v’ BOCTpeOOBaHBI IIPY OCBOEHUH YU€OHOTO MaTepuala HayKOEMKUX TEXHHUUECKUX
JYCHUTIUIMH 0011enpodeCCHOHATBHOTO M MPO(EeCCHOHATBLHOTO MOTYIICH;

v\ pasBMBAalOT yMEHHE BBITYCKHHKA  pa3jii4yaTh  €CTECTBEHHO-HAYYHOE
colepkanue TmpobieM B Oyaymied MpopecCHOHAIBHOM  JEATEeIbHOCTH,
CIIOCOOCTBYIOIIEE TPAMOTHOMY PELICHUIO WHKEHEPHBIX 3a7a4 U BBHIMOJIHEHUIO
TPYJIOBBIX (PYHKITHA;

v’ TO3BOJSIIOT ~ OPHEHTHPOBATHCS B MOCTOSIHHO OOHOBJISIEMOM u
MOJCPHU3UPYEMOM  TEXHOJOTHUUECKOM OOeCnedYeHHr TpodecCHOHATLHOM
NEATEIIbHOCTH.

HakormienHble 3HaHUST B Kypce XHMHUU O CBOMCTBaX XMMUYECKHX BEIIECTB,
3aKOHOMEPHOCTSAX MPOTEKaHUS XMMHYECKUX IMPOIECCOB M CIOCO0axX yMpaBICHUS
UMH  TIPEANICCTBYIOT HW3YYEHHUIO JHUCHHMIUIMH  «DKOJOoTus», «be3omacHOCTh
KU3HEICSITCIIbHOCTHY», PACCMaTPUBAIOIINX BOTPOCH OXPaHbl OKPYKAIOIIEH Cpebl,
paIlMoHAIBPHOTO  MPHUPOJOIOIB30BAHUS, TEXHUKH Oe3omacHocTtd. Komrmieke
M3Yy4aeMbIX JUCHMIUIMH OyJeT CIocoOCTBOBaTh (DOPMHUPOBAHUIO IKOJIOTHUYECKOTO
MBIIJICHUS BBITYCKHUKA BY3a; CIIOCOOHOCTEHW MPUMEHSTH CIIOCOOBI PAIIMOHAIEHOTO
UCIIOJIb30BAHUS CBIPHEBBIX, IHEPTETUUECKUX PECYPCOB, METOABI IKOJIOTHUECKHU
YHUCTBIX TEXHOJIOTHH.

[IpnoOpeTeHHble TMO3HAHUS U TPAKTUYECKUE HABBIKM TP PACCMOTPECHHUH
(U3UKO-XUMHUYECKUX CBOWMCTB BEIIECTB, B3aWUMOCBSI3W CTPOSHHUS CO CBOWCTBaMHU
MaTepHaIOB OKKYTCS BOCTPEOOBAHBI MPU M3YUEHUN Kypca «DIEKTPOTEXHUUECKOE
U KOHCTPYKIIMOHHOE MaTEepUaJIOBEJCHUE», PAa3JUYHBIX MPOdhecCHOHATBHBIX
TUCIUTIINH TIPOGUiIst «IJIESKTPONPHUBOA M aBTOMATHKa», IO3BOJIAT OOOCHOBAHO
MOJAXOAUTH K BHIOOPY MaTEpPHANIOB MPU OPTaHU3AIUMN TEXHOJOTHUYECKUX MPOIECCOB
B TIOCenyomen mpodecCuoOHaIbHON NeITeTbHOCTH BBITTYCKHHKA.

3HaHUS OCHOBHBIX 3aKOHOB M TIOHSATHH JJIEKTPOXUMHH CIOCOOCTBYET
Pa3BUTHIO TIPEJICTABJIICHUH CTYJICHTAa O CBOMCTBAX MPOBOIHUKOB IIEPBOTO U BTOPOTO
poma, 00 o00JlacTH TPUMEHEHHS XHMHYECKHX HMCTOYHHUKOB DJIEKTPOIHEPTHH, O
croco0ax mMpeoOpa3oBaHUs Pa3IMYHBIX BHJIOB DSHEPIHMH B  JJIEKTPHYECKYIO.
3HAaKOMCTBO C KOPPO3HMOHHBIMHA CBOWCTBAMH METAJLIOB, CIIOCOOAMHU  3aIlUThI
MO3BOJIUT 00Jiee 00OCHOBAHO MOJXOAUTH K BBIOOPY MaTEpUaioB MPU OPraHU3ALNU
TEXHOJIOTHYECKUX TIPOIIECCOB B TOCIEAYIONIEH MPOPECCHOHATHHON NESITEIbHOCTH

BbIITYCKHHKA.

[Ipu ocBoeHuM kKypca «XUMHM» B CBS3M CO CHEHM(PUKON IUCUUILIMHBI Pa3BUBAOTCS
HaBbIKK MO cOOpy, 00paboTKe, aHANIM3y CHPABOYHOW HAYYHO-TEXHHMYECKOW HHQOpMaIuu,
KOTOPBIE HEOOXOIUMBI MPH H3YYEHUH JII000H Mpo(hecCHOHATHHON TEXHHUYECKOH IUCIUIUINHBL.
[Ipu  BbIMONHEHMHM  NTA0OPATOPHOTO  MPAKTUKyMa MO  XHUMHHA  CTYACHTHI  IPOBOJST
DKCIIEPUMEHTAIbHBIE HCCIEN0BAaHUs, COCTABIAIOT OIMCAHUSA HCCIEAOBAaHUN, AHAIUZUPYIOT U
CUCTEMATU3UPYIOT HAKOIUIEHHBIE 3KCIIEPUMEHTAJIbHbIE JAHHBIE, YTO CIIOCOOCTBYET MOJYUYEHUIO U
Pa3BUTHIO HAYYHO-UCCIIEI0BATENBCKUX MPOPECCUOHATBHBIX HaBBIKOB.
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3. ®OPMUPYEMbIE KOMMNETEHUMUA U NIIAHUPYEMbIE PE3YJIbTATbI
OBYYEHUA NO YHEBHOU OUCLUUITIIUHE «XUMUSA»

3.1. ®opMupyeMble KOMIIETCHIIUU
B pesynbpraTe OCBOCHUS CONEp)KaHMS AWUCHUILIHHBI «XUMHUS» (HOPMUPYETCS yHHBEpCAJIbHAS €CTECTBEHHO-
HayuHas komnerenuus (YKE-1), obmenpodeccuonanbhas komnerenuus OINK-3 - Ta6muuna 1.
Tabamua 1 Komnerennuu, peanuzyeMble IpyU U3yYEHUH TACHUILUIMHBI M HHIUKATOPbI MX JOCTH)KEHUS

Koz HanMeHoBaHue HHIUKATOPA
o) HMHIUKATOPa
= noctkerms | AOCTIDKeHUs komnereHuu (/1K)
o) KOMIICTCH-
30 HaumenoBanue L
~ 2 KOMICTEHIIUU (M]K)
>
S
o
1 2 3 4
YHuBepcajibHasi €CTECTBEHHO-HAyYHAsi KOMIIETEHIIHSI BBIMYCKHMKOB B
COOTBETCTBUM ¢ 00pa3oBaTebHbIM cTangaprom (OC) HUAY MUDHU*
3HATb. OCHOBHBIE 3aKOHBI €CTECTBEHHO-
HayYHBIX JACIIAILINH, METO/IbI
Crocoben 3-YKE-1 | maremarnueckoro aHaau3a U
CIIONB30BATE 3HAHNS MOICIIHPOBAHUS, TEOPETHYECKOTO u
€CTECTREHHO-HAYTHBIX HKCIIEPUMEHTAIBLHOTO UCCIICIOBAHHUS
JOUCLUIUIVH, IPUMEHSTh Y-VKE-1 | ¥Ymers.:
METOJIbI MCIIOJIB30BAaTh MaTEMATHYECKHE METOJbI B
MATEMATHUECKOTO TEXHUYCCKUX MPUIIOKCHHIX, PACCUUTHIBATH
YKE-1 | jnammsa OCHOBHBIC  YHCJIOBBIE  XApPaKTEPUCTUKHU
(*) MO/ICTTUPOBAHUS CIIy4aliHbIX BCJIMYWH, pEIIaTh OCHOBHBIC
9
TEOPETHYECKOTO 1 3aa4d = MaTeMaTH4YeCKON  CTAaTHCTHKH,
YKCTIEPUMEHTAILHOTO pelaTh TUMOBBIC PACYCTHBIC 3a/1a41
IIOCTAaBJIEHHBIX 3a,Z[aan MeTOJaMu MATEMATHUYCCKOT O aHaJIn3a nu
MOJCIUPOBAHUA; METOAaMHU PCUICHUA 3a1a4
aHajl3a M pacdyerta XapaKTCPUCTUK (bHSH‘IeCKI/IX
CHUCTEM, OCHOBHBIMH npuemMamMu O6pa6OTKI/I
BKCHepI/IMeHTaﬂBHBIX JaHHBIX, METOAaMHU pa6OTI)I C
MNPUKJIAAHBIMU IPOTrPAMMHBIMUA IPOAYKTaMU

Ob6menpodeccnoHabHAsE KOMIIETCHIIUA

OIIK-3

CrocobeH MpuMeHATh
COOTBETCTBYIOLIUN
buzuko-
MaTEMaTUYECKUN
arrapar, METOJbI
aHanu3a u

3-OI1K-3

3HaTh:

OCHOBHBIC MaTEeMaTHYECKHE
NPWIOKEHUS W (PU3NUYECKHe 3aKOHHI,
SBJIICHUSI M TPOLECCHI, Ha KOTOPBIX
OCHOBAHBI PUHITUTIBI TIEHCTBUS
00BEKTOB npodheCCHOHAIBHOM




Kon

HaunmeHnoBanue nHaukaropa

= UHJIUKaTOpa
= noctwkerns | AOCTIDKEHUs kommiereHmu (/1K)
ani KOMITETCH-
30 HanmenoBanue L
< 2 KOMITIETCHI[UU (MAK)
=
S
~
1 2 3 4
MOICIIUPOBAHUA, ACATCIIbHOCTH, a TaAKXKEC alniapar
TEOPETUIECKOTO U TEOPETUUYECKOTO U IKCIEPUMEHTAIILHOTO
AKCIIEPUMEHTAIBHOTO UCCIIeTOBAHUS
HNCCIICAOBAHUA IIPpHU V-0OIlK-3 YMeTh:
PCIICHHIH MIPUMEHSTh OCHOBHBIE 3aKOHBI
po¢heCCUOHATBHBIX
sanan MaTeMaTUKH, (U3UKH U TEXHUYECKHUX
HayK pu MOJICTUPOBAHUU
TEXHOJOTHUYECKHUX MPOIECCOB
B-OIIK-3 | Baagers:
MaremMaTndecKkum arraparom,
METOJaMHU TEOPETUYECKOTO U
AKCIIEPUMEHTAIIBLHOTO HCCIICOBAHUS

IpH pelieHrny MpodeCcCHOHANBHBIX 3a/1a4

Tun Bo3MOKHBIX 3aaavd l'[pO(i)CCCI/IOHaJ'IbHOi/JI AEATCJIBbHOCTH 6y)1ymer0 BBIITYCKHHKA
TEXHOJOTUYEeCKUH (**)

(*) — H3y4YeHHe THCIHIIHHBI «XHMUS» SBJSIETCS ITANIOM (l)Ole/lpOBaH“ﬂ KOMNIETEHIIMH; KOMIIETEHIIHUS peaJn3yeTcsi COBMECTHO € IPYrHMH JTHCIHINVIMHAMHA on BO,

(**) - cormacHo KomMmeTeHTHOCTHOI MO/Ie/TH BBINTYCKHIKA, 3aBePINNBIIEro ofy'enne Mo nporpamme 6akanaBpuara (Hanpasienne noaroroekn 13.03.02)

Kommerennmn YKE-1, OIIK-3 HOCAT WMHTErpalbHBIN XapakTep W (HOPMHUPYIOTCS

coBMecTtHO ¢ apyrumu nucturmuHamu OOII Beicmiero obpaszoBanust (cMm. Tabnuna 2,

nonpobnee PYII mampanenuss moaroroBku 13.03.02). B Tabmuie 2 neranu3upoBaHbl

HHAUKATOPbI JOCTHKCHUSA KOMIICTCHIIMU C YYCTOM Cl'IeL[I/I(l)I/IKI/I JUCITUITIINHBI.
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Ta6muma 2 Jletanuzarus MHIuKaTOpOB JOCTHKEHUS] KOMIIETEHIIMM C yU€TOM
crienn(UKU JUCHUTUTHHBI « X UMHSD)

Komnerenuus, JAucuunJinHbl,
HHIUKATOPBI dopmupyomue
HOCI/TII;[”I?:["” KOMIIETEHIHH COTJIACHO Nerammanusa UK
PYII nanpasJiieHus
13.03.02
1 2 3
. ECTeCTBeHHO-H.ay‘lHLII/I 3HATD
YKE-1. MOAYIb: 31-  ¢yHOaMeHTallbHbIE XUMHYECKHE 3aKOHBI
Maremaruka MPUPOJABI, OCHOBHBIE XUMHUYECKHE  TIOHSTHUSA,
duznka MPEACTABICHUS W  ONpeaeNieHus; o0JacTu U
MHAMKATOD | 5y iprs IPaHUIBl TIPUMEHEHUS 3aKOHOB B TPAKTHYECKON
3-YKE -1 [IpeobpazoBanus JICATEHOCTH;
Jamnaca 32-u o0me XuMHYECKHe, (U3UKO-XUMUYIECCKHEC
CBOICTBA 3JIEMEHTOB Ha OCHOBAHUU UX TMOJOKEHUS
Okoiorus »
B nepuoanueckor cucreme .M. Menneneesa;
. | 3aKOHOMEpPHOCTH MPOTEKaHUS XUMHUYECKHX
OobmenpodgeccuoHaNbHBII ..
. peaxIuii;
MOZLyIb: 33-  kmaccuUKalMiO ~ OCHOBHBIX  KJIAaCCOB
Brrauciutensuple HEOPTaHMYECKUX BEIIECTB; XUMHUCCKUX PEaKIIH;
METOABI B pCHICHUN 34— MeToabl pEIICHUS THUIIOBBIX XUMHUUYECKUX
WH)XECHEPHBIX 3a71a4 3aJad 1O pas3jenaM  JUCHUIUIMHBI, IIpaBHiIa
COCTaBJICHUS YPAaBHEHUH peakL Ui
35 -o0mme  3aKOHOMEPHOCTH  MPOTEKaHUS
XUMHUYECKUX  PEaKIUi;  OCHOBHBIE  3aKOHBI
XUMHUYECKON TePMOJMHAMUKY W KHHETHKH,
OIIK-3: EcTecTBEHHO-HAYYHBII 36 - MeToIbl SKCIEPUMEHTANBHBIX XUMHUYECKHUX
MOAYJb: HCCIICOJOBAHUMUM W HWU3SMCPCHHMHU, HA3HAYCHHUC U
MareMaTuka NPUHIIMIT ~ JIEHCTBUS ~ HEKOTOPBIX  (U3UKO-
HHIMKATOP dusnka XUMHUYECKHUX MpHOOpoB (aHamuTH4eckue Bechl, pH-
3-OIIK -3 X METp, HaT4YUKH, 103aTOp); METOAbI 00padOTKU
MM pe3yNbTaTOB ~ W3MEPEHHsSI M TPEJCTABIICHUS
IIpeoGpasoBanus uH(popMauu B pa3IMYHBIX BHJIAX
Jlamutaca (aHamuTHYECKOM, TrpaduueckoM, TaOJIUYHOM, B
O6menpogeccHoHANBHBIA | Bujie  ypaBHEHWI CBA3W BEJIMYMH); IIpaBUia
MOaYJIb: npoBeJeHUsT padoT C COONIOIGHHEM TEXHHUKHU
TeopeTnueckas 0e30MacHOCTH;
MEXaHHKa 37 - 0 COBpEMEHHOM YpPOBHE DPa3BUTHs XUMHUH; O

BIMSIHUM ~ YPOBHS  pa3BUTUS  COBPEMEHHOMN
XUMHYECKOH HAYKH M TEXHOJIOTHHM Ha TEHICHIIUU
U3MEHEHHMsS  DKOJIOTHUECKOW  OOCTAaHOBKH; O
BO3MOXXHOCTH  BO3HHUKHOBEHHUS  UPE3BBIYAWHBIX
CUTYallMi U SKOJIOTUYECKUX KaTacTpod, UMEIOIINX
TEXHOTEHHOE TIPOUCXOXKIICHHE

38 — BuABI aKTyalbHBIX UCTOYHUKOB MH(POPMALIUU
B obmactu xumuu: OBC, pecypcwl cetu Internet,
CHPAaBOYHUKH H T.JI.;

39 -—Meroapl TOWCKa W OOpabOTKM HAYy4YHO-
TEXHUYECKOH MH(OpMAIH, IpaBuiIa 0pOpMIICHHS
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OTYETOB, TUTEPATYPHBIX 0030POB, AOKIIAJIOB,
Mpe3eHTaIMil B TOM YHCIIe C PUBJICYCHUEM
U (PPOBBIX TEXHOJIOTHUIA;

YKE-1:

HHAUKATOP

Y-YKE -1

OIIK-3:
HHIMKATOP

Y-OIIK -3

YMETb:

¥Y1- npuMeHsATh XUMUUYECKHUE 3aKOHBI JIJISl PEIICHUS
CTaHJAPTHBIX 3a7a4, UCITONB3Ys METO/BI
MaTEMaTHKH, o OCHOBHBIM pasnenam
JIMCILUATUIMHEL

o01Me 3aKOHOMEPHOCTU IIPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB (PHEPreTHKa MPOLIECCOB, XUMHUECKas
KMHETUKA), CTPOEHHUE BEIIECTBA; pacTBOPbl U
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu,
XUMHUS DJIEMEHTOB.

¥Y2-YMerp pemaTh THUIIOBBIE KA4E€CTBEHHBIE U
KOJINYECTBEHHBIE 33J]auydl 110 XUMHHM, NTPOU3BOAUTH
AJIIEMEHTapHbIE  pacueTbl MO0  XHUMHUYECKUM
dbopMynaM M ypaBHEHMSIM peakLUii; OLEHUBATH U
CpPaBHMBAaTh UHCJICHHbIE TOPSAKUH XUMHUYECKUX
KOHCTaHT U BEJINYMH; H0JIb30BaThCS
Mexnynaponnoit cucremoit CU mnpu peuieHun
3ajay;

¥3 - cocraBisATh ypaBHEHHS HOHOOOMEHHBIX H
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ IPOLIECCOB;

YCTaHAaBJIMBATh T'CHCTHYCCKYIO CBA3b MCKOY
OCHOBHBIMH KJaccaMu HEOPraHUYECKUX
COCIUHCHUM;

Y4 - MIPOTHO3UPOBATH MPUHIUIINAJIBHYIO

BO3MOXKHOCTh Y HANpPaBJICHHOCTh XHWMHUYECKHUX
MPOLIECCOB HAa OCHOBAaHUMU TEPMOJUHAMUYECKHUX
pacyeToB M 3aKOHOB KMHETHKU; OOBICHATH 00IIHe
3aKOHOMEPHOCTHU pPOTEKaHUs XAMUYECKHUX
MPOIIECCOB; BBISBJIATH (DAKTOPHI, BIUSIOINIME Ha
CKOPOCTh W TOJIHOTY MPOTEKaHUsS OOpaTUMBIX U
HeoOpaTUMBbIX peakLuii;

¥Y5- mpoBOAUTH XHUMHUYECKHE JiabopaTOpHBIE
OKCIIEPUMEHTHl 110 HW3BECTHBIM METOJMKaM ¢
COONIOZICHMEM HOPM TEXHUKA O€30MacHOCTH;
OMHUCHIBATh W MaTEeMaTH4YeCKu 00padaThIBaTh
pe3ynbTaThl HKCIIEPUMEHTOB, pacCcUUTHIBATH
MOTPENTHOCTH ~ W3MEPEHUM; TPEACTaBIATh U
aHAM3UPOBaTh HMH(OpPMALMIO, TIOJYYCHHYIO B
X0JI€ SKCTIEPUMEHTOB, B PA3JINYHBIX BU/IAX;

Y6- T1OonB30BaThCS CIEHUAIBHON yueOHOM,

CIIPAaBOYHOM, Hay4yHOU XUMHUYECKOU
JUTEpaTypoll pa3HOro ypoBHA (y4eOHUKH,
Hay4HO-IIONYJISIPHbIE JKypHAJIBI,

[IEPUOAUYECKUE IKYPHAJIBI, pPECYpPChl CETH
Internet, 5BC, y4eOHO-METOAMYECKUE IIOCOOMS,
nepuoaunueckas cucrema J.UW. Mengeneesa),

OCYIIECTBIISITh NOUCK MH(OPMALIMHU C LENbIO
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1 3
aHaiu3a  XMMUYECKMX  CBOWCTB  BEILECTB,
YCTaHOBJICHHS o0mux 3aKOHOMEpPHOCTEN
XUMHUYECKHX  IPOLECCOB,; IIPOTHO3UPOBAHMS

XMMUYECKOTO TOBEJCHHE BEUIECTB B PA3IMYHBIX
CUCTEMax; IEePUOJUYECKUE KYpPHAIIbI, PECYpPChI
cetu Internet, DOBC, ydeOHO-MeTOmMUYECKHE
rnocoous, nepuouyecKas cucTeMa J.N.
MeneneeBa), OCyIIECTBIATh MOUCK MHPOPMALIUU
C IIeJIbI0 aHaJIM3a XMMUYECKUX CBOMCTB BEIIECTB,
YCTaHOBJICHUS o0mmx 3aKOHOMEPHOCTEN
XUMHYECKHX  IPOIECCOB; MPOrHO3UPOBAHUS
XMMUYECKOTO TOBEJCHHE BEUIECTB B PA3IMYHBIX
CUCTEMaXx;

Y7 - 0QopMIATH TEXHHUYECKYIO JOKYMEHTALUIO
(pedepatbl, MUCEMEHHBIE OTYETHI O JIAOOPATOPHBIX
paboTtax, juTepaTypHble 0030pbl, JIOMAlllHHE
3aJjaHus, OIMOpPHBIC KOHCIEKTHI, MPE3eHTAlUH) B
COOTBETCTBUU €O cTaHgaproMm opranuzanuun CTO
HTU-2-2014, B TOM umcle C NPUMEHECHUEM
upoBbIX TexHooruii [8.3.2.8];

Y8 — nnanupoBaTh CBOE BpeMs NpPU BBINOJIHEHUU
Pa3ITUYHBIX BUJIOB 3aIaHuI CPC
(camocTOATENBHON PabOTHI CTYAEHTA), MPOSBIATH
3aMHTEPECOBAHHOCTh B  Tpolecce oOyueHwus,
CTPEMHUTBCS K MAaKCHMaJbHOH CaMoOpealn3alnud U
PACKPBITHIO CBOETO JINYHOCTHOT'O MOTEHIINANA;

Y9 -—pabGotatb B KOMaHJE MpHU BBINOJIHEHUU
1a00paTOpHBIX paboOT, BO BpeMs AMCKYCCHOHHOTO
00CYX/IEHUSI M3y4aeMbIX pa3eNIOB TUCIIMILIHHEI,
MPOSIBIISATE TAaKTUYHOCTH U TEPIUMOCTH IO
OTHOIIEHHIO K COKYPCHHUKAM.

YKE-1:

HHIMKATOP

B-YKE -1

OIIK-3:

HHIMKATOP

B-OIIK -3

BJIAJIETH:

B1 - wmeromamMu pemieHUs NOpPOCTEHIIMX 3aaad
XMMUYECKOW  HAMpaBJIICHHOCTH TO  pazjeliaMm
IUCIHTUIHHEL MaTeEMaTHYECKUMU METOJIaMH

pacdyeTa HMCKOMBIX BEIHUYHH; METOJIaMU OIICHKH
YUCJIICHHOTO TOpPSAKAa PACCUMTAHHBIX BEIMYMH,
METOJaMH aHalii3a TMOJIYYEeHHOW HH(pOpMalnHd B
TaOIMYHOM, TpaUIeCcCKOM, aHATTUTUYECKOM BHJIAX.

B2 - HaBbIKaMM  TNPOBEACHHMS  OCHOBHBIX
XUMHYECKHX JJAOOPATOPHBIX OIEpanii; MprHeMaMu
TEXHUKH Oe30macHbIX paboT B XMMHUYECKOH
nabopaTopuy; HaBBIKAMH  OKCIIEPUMEHTAITBHON
paboThI c XUMHYECKUMHU peareHTamuy,
000pyI0BaHNEM; METOJAAMU KOPPEKTHOW OIEHKH
MOTPEIIHOCTe TpU TPOBEIECHUH SKCIEPUMEHTA;
HaBBIKAMH COCTABJICHHS OITMCAHUS IIPOBOIMMBIX
UCCIICIOBAaHMM,  MOATOTOBKM  JAHHBIX  JJIS
COCTaBJICHUS OTYETOB.

B3 - meToamu noucka u cbopa HHGOpMALUHU B
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pa3IM4HBIX, B TOM  YHCIE  DAJIECKTPOHHBIX
WCTOYHUKAX, HABBIKAMU KPUTHYECKOTO aHajau3a
CIIPaBOYHOMU nHpopmaruu c LEIbIO0
MIPOTHO3MPOBAHUS CTPOCHHUS, (PU3UKO-XUMHUIECCKIX
CBOMCTB BEIIECTB, MX PEAKIIMOHHOW CIIOCOOHOCTH;
MPUHLUINAIBHON TEPMOJIUHAMUYECKOM
BO3MOXHOCTH UM HAIpPaBJICHHOCTH MPOTEKAHMS
XUMHUYECKUX PEAKIINI

B4 — HaBBIKAMHM CaMOCTOSITEIHHOTO MPUOOPETEHUS
W OBJIQJICHWS HOBBIMHM 3HAHHSAMH, HaBBIKAMU
CaMOOpraHu3alMk M CaMOOOy4YeHHUs, KOMaHJIHON

paboTbl TpH  BBINOJHEHWH OOIIMX  3aJaHUN
CaMOCTOATEJIBHOU paboThl, JIUCKYCCUOHHOM
00CyX1eHUI JIEKIIMOHHOI'O Marepuana,
COBMECTHOI'O pEUIEHUs IPAKTUYECKUX  3a1ad,
BBINIOJTHEHUH JJa0OPATOPHBIX paboT 110 XUMHUU

B5- naBbikamMyu koMaHIHOM paGOTHI P BBHINOJIHEHUN
o0mmx 3aJlaHuH CaMOCTOSITEIIbHOM paboTHl,
JIMCKYCCHOHHOM 00CyXaeHHN JIEKI[HOHHOTO
Marepuaia, COBMECTHOTO pEIICHHS HPAKTHIECKUX
3aJ1a4, BBIMOJIHEHHUH JIAOOPATOPHBIX pabOT M0 XUMHUH

4 BOCMUTATENbHbIA NOTEHUMAN OUCLUUNIUHDI

[lenn wu 3agayum BOCHUTAHUS,

BOCIIMTATEIbHBIN NOoTCHIaJlI JUCHOUIIIINH

(cormacHo paboueii mporpamme Bocniutanus B HTUU HUAY MUDN):

Hanpasnenus/menu 3amaun BocnurarenbHBINM OTEHIIMAT
BOCITUTAHUS BocnuTaHus (KOJ) IUCIUTUINH
1 2 3
HpO(beCCI/IOHaJIBHoe B 14 1.Mcnonp3oBaHKe BOCIUTATENBHOTO IOTEHIIAIIA
1 TPYIOBOE dopMHupoBaHUe JMCITUILIMH €CTECTBEHHO-HAYYHOTO U
T TyGOKOTO o01enpo¢eCcCHOHAIIBHOTO MOTYJIS TSI
BOCIITaHHC - (GOpMHUpPOBAaHUS MO3UTHBHOTO OTHOIICHHS K
HOHHMaHHH\J npodeccun WH)XEeHepa (KOHCTpYKTODA,
conraIbHOU POJIN TEXHOJIOTra),  MOHUMAHUS €€  COIHAJIbHOM
HpO(I)eCCI/II/I, 3HAYUMOCTH M pOJM B OOWLIECTBE, CTPEMIICHHUS

MO3UTUBHOU U

AKTUBHOM yCTaHOBKH

Ha IICHHOCTH
n30paHHOM
CIEIIUAIBHOCTH,
OTBETCTBECHHOT'O
OTHOLIICHUS K

clieZIoBaTh HOpPMaM TNpPO(eCCHOHAIBHOW 3TUKU
MOCPEJCTBOM KOHTEKCTHOTO OOYYEHHs, pelIeHUs

MPaKTUKO-OPUCHTUPOBAHHBIX CI/ITyaHI/IOHHBIX
3a/1ay.

- (hopMHpOBaHMS YCTOWYUBOTO MHTEpECA K
npodeccuoHaIbHON NESATEIIbHOCTH,
CIIOCOOHOCTH KPUTHYECKH,
CaMOCTOSITEJIbHO  MBICIUTh,  IIOHMMAaTh

npodecCuoHATBHOMN
3HAUUMOCTh Tpodeccrur  MOCPEACTBOM

JESITEILHOCTH,

- OCO3HAaHHOTO BbIOOpA TEMATUKH
MIPOEKTOB, BBINOJHEHUS TPOECKTOB C
MOCTIETYIOIIEN MyOJIMYHOM

MIPE3EHTAIMEN PE3YIbTATOB,
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B TOM 4HclIe OOOCHOBAaHHMEM HX
COIMAJILHOM u MPAKTUYECKOU
3HAYMMOCTH;

- (hopMUpOBaHUSI HABBIKOB KOMAaHIHOM
paboThl, B TOM YHCIE peaTu3aluu
Pa3JIMUHBIX TMPOEKTHBIX poJieh (Juuep,
UCTIOJIHUTEIb,  AHAJIUTUK WU TPp.)
MIOCPEJICTBOM BBITIOJTHEHHUSI COBMECTHBIX
MPOEKTOB.

B 15
dbopmupoBaHue

ICUXOJIOTHUECKOM

IOTOBHOCTH

K

poheCCHOHAIBHOM

JEeSTETLHOCTH
n30paHHOM
npodeccuu

I10

Hcnonp3oBanre BOCOUTATEIHHOTO
MOTESHITATA TUCIIATUTHH
o01enpodeccuoHaITbHOr0 MOYJIS JJIS:

- dbopmMupoBaHUs YCTOMYUBOTO
UHTEpeca K npodecCHOHATBHON
NeSTEeITLHOCTH, OTPEeOHOCTH B

JTOCTIKCHUHM pe3yJIbTaTa, ITOHUMAaHUS
(GYHKIIMOHATBHBIX ~ O0s3aHHOCTEH U
3amay  u30paHHON mnpodecCuoHaIbHON
JeSITeTbHOCTH, YyBCTBA
poeCCHOHAIBHON ~ OTBETCTBEHHOCTH
4yepe3 BBINOJHEHHUE YYEOHBIX, B TOM
qucIe PAKTUYECKHAX 3aJIaHAM,
TPEOYIOLIUX  CTPOrOro  COOJIIOJEHUS
npaBui TEXHUKH O€30MacHOCTH |
WHCTPYKIIUN 1o pabote C
000py/I0BaHHEM B paMKax
71a00paTOPHOTO MPAKTUKYMA.
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5 CTPYKTYPA Y COJAEP)KAHUE YUEBHOM JUCIIUTIIAHBI

JlucuMIIMHA u3y4yaercs B TeueHue 3 cemectpa (2 Kypc).
O6m1as Tpy10eMKOCTh TUCIUIIMHEBI cocTaBisieT 4 3E, 144 qac.

5.1 Cmpykmypa oucyuniaunvl «Xumusy, Habop 2024/2025 yu.e.

Bunpr yueOHnoii Dopmel
JeATEIbHOCTH, BKIIIOYast TCKYyIICro
CaMOCTOSITENILHYIO paboTy E KOHTpOJIs
S CTYAICHTOB H TPYIOEMKOCTE | & ycnesa-
= (B uacax) e eMOCTH (110
5 5= HeoensIMm
= Hassanue pasnena = =
5 i 5 =5
9 | yueOHOU JUCITUTIINHBI S o = Z 8
[aW 2 T o =
3 = o Ew| B, £ 5
= = & o E| Ec g ™
0 =1 5 =8| & S =
Bl T 5 g 2= 2'¢ =
[ = o R o g 0 o
O = E to % =~
2 <
=]
5 25 |5 8
QO E &
1 2 3 4 5 6 14 8 9 10
Beenenne. OCHOBHBIC 3-VKE-1
V-VKE-1
MMOHSATHS, TCPMHUHBI U B-YKE-1
: 3aKOHBI );I/IMBII/I 1 1 1 1 ) 10| 5omxs J31-3
V-OIIK-3
B-OIIK-3
[Tepronnyeckuii 3aKOH
J.1. Menpaeneena. 3-VKE-1
V-VKE-1
2 1| 1 05| 2 | - | 20 |81 | Ki6
Moaenu cTtpoeHus aTroma. Forks
XHUMHUYECKasl CBA3b. B-OI1K-3
OcHOBHBIC
3aKOHOMEPHOCTH 325
IPOTEKAHUS PEAKIIHH. e 2211 33—7,
’ 113 4 2 | 420 w0
TepmonuHamMuka. V-OIK-3 -
s-ork-3 | JIPL(YO)
Kunetnka
4 | XuMus 31eMEHTOB U
BemiecTB. I 'eHeTHUeCcKas
CBA3b OCHOBHBIX KJIACCOB 20 jjfj‘f{%ll P-12
HEOPTraHUYECKUX 134 |1 1 - B-YKE-1
o 3-0I1K-3
COCTMHEHHI V-OIIK.3
B-OIIK-3
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PactBopsI 1 qucnepcHbie
CHUCTEMBI:
n 3-YKE-1
gaziT(eb I/;KCE"TLII/II/II::/; 51 VR Ai34-9,
5 | Xapakrep 1045 | 3| 1 | 4| 20 |Byes ) P2
cBoiicTBa. MeToIbI v-ollks | 3amwuraJIP
AHAIIMTHUYECKONU XUMUM, B-OIIK-3 O
XUMHYECKast
uACHTH(UKAIIVS BEIIECCTB
3-YKE-1
5 OKuCINTENBEHO- VKB
B-VKE-1
BOCCTaHOBHUTEILHEIE 1 5 (04 1 - 20 BYKE K2-10
peakiuu. ™ V-OTTK-3
B-OIIK-3
Dnekmpoxumuueckue 3-VKE-1
V-VKE-1
npoyeccsl U mexnoaocuu. B-YKE-1
Xumuueckue ucmounuxu 3-OIIK-3
V-OIIK-3
numaHusd, Hakonumeiau - -
7 10 5 (01| - | - | 8 | PO | rcxycens
9HepcUUu Ha OCHoeB¢e
AKKYMYIAMOPO8.
Inexmponus.
Kopposus memannos™
Hroro:
oro 1 10 8 8 | 118

[IpomexxyTounas arrecranus B popme nudpepeHnnpoBaHHOTO 3a4eTa
(moxroroBka k 3avery — 18 gac.)

IIpumeyanus U 0003HAYECHMS.

o KomnuectBo Hemenb (cronbenm 4),
pacripe/ielIeHUIO JICKIIMOHHBIX 3aHSATHI B TCUCHHE CEMECTPA.

OTBCACHHBIX Ha M3YUCHHUC PA3ACIOB YKA3aHO IIO

L I[3-KOHTpOJ'IB 34 BBIIIOJJHCHHUEM HNHCHMCHHOTI'O JOMAIIHETO 3aJJaHuA: KOHTPOJIHUPYIOTCA CPOKU U
MMPaBUJIbHOCTb BBIIIOJIHCHUS. (B Ta6J'II/III€ YKa3aHbl CPOKW CJa4u 3adaHHsd, BapHUaHTHI SaHaHI/Iﬁ

BBIIAIOTCA CTYJIEHTAaM MUHUMYM 32 3-4 HeJlenu 10 caun),

e P (pedepar), K (koHcnekT) —TeopeTudeckas pabora: TUCKyCCUs Ha MpakTuueckoMm 3aHstuu [1P4
o TeMe paboThl (pereH3upoBanue pedeparos, AUCKYCCUs Ha MpakTudeckoM 3aHstuu [1P4 1o

Teme pedepara),

e JIP - maGoparopHas paboTa; KOHTPOJIUPYETCS:
1) CBOEBPEMEHHOCTH BBIMOJIHEHUS PaOOThI: MOCEIAEMOCTh Pa0OT MO MHIMBHIYAILHOMY TpaduKy,

2) Kau€CTBO BBIITOJTHCHHA:

- 110 aHAJIM3Y OTYeTa O JTabopaTopHOU padboTe,

- 110 aHAJIM3y YPOBHS OCBOEHHUS MaTepuala - 3alura jJabopaTOpHOM paboThl (YCTHBIA OMpPOC IO
KOHTPOJIbHBIM BOIIpOcaM K J1a00opaTopHOI paboTe, MPUBEAECHHBIM B METOJIMYECKUX PYKOBOJCTBAX II.

8.3.1, muckyccus no teme JIP);

Wudopmaiius o mnpoBeAeHUH J1a0OpaTOPHOTO MPAKTUKYMa NPUBOJUTCS B KaJeHIApHOM IUIaHE

mucturinael ([Mpunoxenue 5) u m. 5.2.3.

o B xanennmapuom mnnane kypca (Ilpunoxxenue 5) Ooisiee neTalibHO HPUBENIEHO pacIpelieleHHe
ayJINTOPHBIX 3aHATHI; MEPOIPUATUN, TPOBOJUMBIX ISl TEKYILIETO KOHTPOJS OCBOCHMS JMCIUIUIMHOW;

BHUI0B CaMOCTOSTEILHOMN paGOTLI 10 HCACIAM CEMCCTpaA.
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5.2 CONEPKAHUE YYEBHOU JUCLUIITHHBI « XUMUA»
5. 2.1 COIEPKAHUE JJEKIIMOHHBIX 3AHSATHUHI IO KYPCY «XUMMSI» —10 uacos

TeMbl TeKIIMOHHBIX 3aHATHUI

— |Henens

ro |JIeKIHA

w | Yacel

4

[

J1

0,25

Beoonas nexyus. Ilenu xypca «Xumusiy

XuMMS KaK €CTeCTBEHHO-Hay4yHas guciuiuimHa. [Ipeamer
XHAMUWH, B3aUMOCBSA3b C JIPYTUMU HAyKaMH. Y CIIEXHU XMMHUHU B
TEUEHHUE MOCJCIAHUX JCCATWICTHM M XapaKTEPUCTHUKA €€
COBPEMEHHOTO COCTOSIHUSI. Baorcnetiwue npooembl
cogpemennou xumuu. 0630p mMunog GUIUKO-XUMUYECKUX
npoyecco8 8 OCHOBE COBPEMEHHLIX MEXHONo2Ul, Xumus u

IKONLO2UAL.

Ponv  xumuu 6 noocomoexe 6axanaspos nanpasnenus 13.03.02.
npoguna  «INeKkmponpusoo - u  asmomamuxay, 6  Oyoyweu
npogeccuoHanvbHol  OemanbHOCMU — BLINYCKHUKA € YYEemoOM  ee
obnacmei, munos, o06wvekmog. OOmUNA 00bEeM 4YacoB, MNOPSIOK
W3YYCHUS, KaJCHAAPHBIA TUTAH TUCIUIUIMHBI, TPEOOBAHUS TEKYIIETO
PEUTHUHTOBOTO KOHTPOJs, ¢GopMa MNPOMEKYTOUYHOM aTTecTaluu II0
JTUCIUTUIMHE, BHJIBI CaMOCTOSITEIbHOM M KOHTAKTHOM  PabOTHhI
CTYJIEHTOB, KOHTPOJIbHBIE MEPONIPUATHS. YUEOHUKH U IPYTUE TTOCOOUSI.
Ucrounuku nurtepatypel: ObC, Oubnmmoreka HTU HUAY MUOH,
METOIMYECKHE nocoous u PYKOBOJICTBA, BO3MOKHOCTh
JMCTAHITMOHHOTO JTOCTYIIA.

0,75

OcnogHble 3aKOHBL U NOHAMUA XUMUU

3aKOH COXpaHEHUS MAaTepUH, 3aKOH IOCTOSHCTBA COCTaBa.
BemiectBa mepeMeHHOro cocTtaBa. OJIEMEHT. XUMHUYECKHUE
cuMBoJibl. BanentHocts. Crenenb oxucienusi. [Ipocteie u
CIOXHBIE BemiecTBa. OrnpeneneHnue CTENeHU OKHUCICHHUS II0
dbopmynam coequnenuit. CoctaBienue GopMyIl BEIIECTB.
ATOMHO-MOJIEKYJIsIpHOE yueHue. Pa3zmepsl 1 Macca MOJEKYIL.
OTHOCHUTEIILHEIE dTOMHasd )51 MOJICKYJIAAPHAA MAacCCHI.
KonmnuectBo BemectBa. Mosb. MonsipHas macca. YHucno
ABoraapo. 3akoH ABoraapo. MoisipHbiii 00beM. ['a3oBble
3aKOHBI.

Xumuyeckue ypaBHeHus. Knaccudukanus XUMHUECKUX
peakuuii: 3K30- U JHJIOTEPMUYECKHUE, OOpaTUMble U
HEOOpaTUMbIe,  PA3JIOKEHUSA, COCIUHEHMS, 3aMEICHMUS,
oOMeHa, HeUTpalIu3alu, OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC.
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4

Ilpeocmaenenus o cmpoenuu amoma

Knaccuueckue monenu ctpoenus aroma (Pesepdopnaa, bopa).

KopnyckysapHo-BOIHOBas JBOMCTBEHHOCTh IIPUPOIBI
AJIEMEHTAPHBIX YaCTHII. CoBpeMeHHbIE KBaHTOBO-
MEXaHUYECKHE  TPEACTABICHUS O  CTPOCHUM  aToMma.
KBanToBble uucia. AToMHble opOuTanu: (opma, SHEprus,
OpHUEHTAIIUsI B MPOCTPAHCTBE. DJIEKTPOHHBIE KOHUTYpalnu
aTOMOB. DJeKTpOHHO-Tpaduueckue GopMyIibl.

[IpaBuna Ilaynu, 3amogHEeHUs 3JIEKTPOHHBIX OpOUTANIEH B
MHOT'O3JICKTPOHHBIX aToMmax. [[pUHITUIIBI MUHUMYyMa YHEPIUH,
XyHza, npaBuio KiieukoBCKOro.

JI1

0,5

Ilepuoouueckuii 3axon u maoauuya /[.1H. Menoeneesa
CoBpemeHHas (popMmysiupoBKa mepuoandeckoro 3akona JI.1.
Menneneena. ITepruoan4HOCTH W3MEHEHUS CBOMCTB
XMMHUYECKUX HJIEMEHTOB M MX COCAUHEHUU KaK CJEJCTBHUE
MEPUOJUYECKOTO HW3MEHEHHUS JJIEKTPOHHOM KOH(Urypaiuu
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS paauyca aTOMOB,
MOTEHI[MaJIa HMOHU3AIMU, DSHEPTUU  CPOJICTBA, DJIEKTPO-
OTPUIIATEILHOCTH,  OKHUCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX U
KMCJIOTHO-OCHOBHBIX CBOMCTB, PEaKIMOHHOW CIIOCOOHOCTH.
Crpykrypa tabmuusl [[.M. MenaeneeBa. Manbie U 0oJbline
nepropl. ['pyIIbl U MOArPYMIBL. DJIeKTPOHHBIC S-, P-, d-, f-
CEMEUCTBA JIEMEHTOB.

Xumuueckasn cesasv

[Ipuponga, OCHOBHBIC BHIbI W MEXAaHU3MBI OOpa30BaHUS
xuMHudeckon cBsa3u. KoBajnenTHas cBs3b. OOMEHHBIM U
JIOHOPHO-AKIETITOPHBIN MEXaHU3MBI 00pa3zoBaHUs
KOBAJICHTHOM CBSI3U, DHEPTUS CBSI3M, JUIMHA CBS3U, CBOMCTBA
CBSI3U  (HAMpaBJIECHHOCThb,  HACBIIIAEMOCTb,  KPAaTHOCTD,
MOJISIPHOCTH ). ['eomeTpus MPOCTEUITUX MOJIEKYJ
OpPraHMYEeCKUX U HEOPTraHMYEeCKHX BeIIeCTB. | mOpummzamms
aTOMHBIX opOuTaneil. Ilonumepsl: OCOOEHHOCTH CTPOCHUS;
pEaKUU MOJIUMEPU3ALIUN, TTOJIMKOHICHCALIUH.
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Xumuueckasn céa3b

HNoHHas cBsA3b, METAIIMYECKAS CBSI3b, BOJOPOJIHAS: MEXAHU3M
oOpa3oBaHMs, CBOWCTBA CBSI3U. ATperaTHO€ COCTOSIHUE
BelIECTB. MeKMOJIeKyIsipHas XxuMudeckas cBsi3b. Cuiibl BaH-
nep-Baanbca. TUlibl KpUCTAINIMYECKUX PEIIECTOK: B3AUMOCBSI3b
CTPOCHUS U PUBUKO-XUMHUYECKUX CBONCTB.

JI2

Oowue 3aKoHOMeEpHOCHMU NPOMEKAHUA XUMUYECKUX
npoueccos: IHEPeMUKA  XUMUYECKUX  HPOUeccos u
MepMOOUHAMUKA
OcCHOBHBIE 3aJayd TEPMOJUHAMHUKHU. TepmMoauHAMUUYECKAs
cucrtema. Ilapamerpbl cucrembl. DOyHKIHUM  COCTOSHUSA
cucteMmbl. IlepBoe Hayano TtepMOAMHAMUKU. TemoBOU
s ekt peakiuu. BHyTpeHHsISI SHEPTUSI CUCTEMBI, SHTAJIBITUS.
OHTanbnusg 00pa3zoBaHus BeulecTB. CTraHgapTHas 3HTaJbIIHS
oOpazoBaHusi BemecTB. V3MEHEHHME OHTAIBIHMH B XOJC
npouecca. 3akoH [.M. T'ecca W caeacTBusi W3 HETO.
TepMOXUMUYECKHE YPABHEHUSI U TEPMOXUMHUYECKUE PACUETHI.

JI2

Hanpawzennocmb XUmuuecKkux npoueccos

OHTponust cucteMbl. CTaHZapTHAsA SHTPONUA. ODHEPTUSA
['uo6ca. CrangaptHas sHeprust ['mbO0Oca. DHTaNBNUUHBIN U
SHTPONUUHBIA  (akTopel. HampaBieHHOCTH  MPOIIECCOB.
CamMonpou3BOJIBHBIE M  HECAMOIIPOM3BOJIBHBIE  ITPOLECCHI.
OOpatumble U HeoOpaTumble peakuuu. [IporHo3upoBaHue
NPUHLHUNUAIBHOW BO3MOXXHOCTH IPOTEKAHUsS MPOLECCOB.
Bnusgnue temnepatypsl Ha HalpaBJIEHUE peakuuu. Bropoe u
TPEThE HAYAJIa TEPMOJUHAMHUKHU.

JI2,
JI3

Xumuueckas KuHemuKa

['oMorenHple W TeTEpPOreHHbIE cucteMbl. [loHsATHE
CKOPOCTH XHUMHUYECKOW peakiuu. 3aBUCUMOCTh CKOPOCTH
peakuMu  OT  pa3fluyHbIX  (aKTOpOB  (TeMIepaTypshl,
KOHIICHTpAIlUM  PEardpylomux  BeIIeCTB, MPHUCYTCTBUS
KaTaJau3aTropa, MPUpOoAbl pearupyromux BemecT). MexaHusm
peaknuu. 3aKOH JCHCTBYIOIMX Macc. KuHeTHueckoe
ypaBHeHHEe. KoHCTaHTa CKOpOCTH peakiuu. MoJeKyIsipHOCTh
U TOPANOK pEaKUuH. 3aBUCUMOCTh CKOPOCTH PpPEaKIUu OT
TeMIepaTyphl. [IpaBuio Baunt-T'odda. YpaBHeHue
AppeHnyca. JHEprus aKTHUBALUM PEAKIIUU.
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JI3

Xumuueckana KUHeMUKa
Karamutuyeckue mnpoueccbl. [ OMOTEHHBIM W Te€TEPOTreHHBIN
karanus. Karamuzatopsl. UHrubutopsl. Pons katanuzatopoB
B NPUPOJHBIX U TEXHOIECHHBIX 3KOCHCTeMax. be3omacHOCTh
KaTaJUTUYECKUX ITPOLIECCOB.

Xumuueckoe paeHoeecue

O6paTUMOCTB pEaKIUA. Cocrosinue XAMHUYECKOTO
paBHOBECHS. Koncranra PaBHOBECHS. Cwmenienue
XAMHAYECKOro  paBHoBecud. Ilpunnun  Jle  Illarenbe.
BO3MOXXHOCTh ~ ONTUMH3AIUM  XUMHUYECKHUX  MPOIIECCOB.
3HaueHUEe MPHUHIMNA JJI1 MPUPOJHBIX, OMOXMMHYECKUX U
TEXHOT'€HHBIX DKOCHCTEM.

JI3-

Xumua Inemenmos u eewjecme. I'enemuueckan cea3p
OCHOGHBIX K1ACCO8 HEOPZAHUYECKUX COCOUHEHUTL
HNonoobmennbie mporecchl. CocTaBlieHUE YpaBHEHUM
XUMHYECKUX  PEAKUUM B  MOJEKYJISIPHOM U  HOHHO-
MOJIEKYJIsIpHOM BHAax. OOIre CBOMCTBA OCHOBHBIX KJIACCOB
HEOpraHu4yeckux coequHeHui. KucioTHO-OCHOBHBIE CBOMCTBA
BEIIECTB. XAPAKTEPUCTUKHA METAJUIOB U HEMETAJLJIOB.
Knaccudukamuss OKCHUIOB U THUIPOKCUIOB, HX CBOMWCTBA,
HOMEHKJIATypHbIe Ha3zBaHUsA. OKCUbI (KUCIOTHBIC, OCHOBHEIE,
amporepnsbie). OOmmMe CBOWCTBA, CHOCOOBI MOJYYEHUS
OCHOBHBIX, KUCJIOTHBIX U aM(OTEPHBIX TUAPOKCHUIOB.
Comu: knaccudukanus, oOIIMEe CBOWCTBA, HOMEHKJIATYpA,
pPacTBOPUMOCTh, CHOCOOBI MOJIYYEHHS] CPEHUX, KHUCIBIX U
OCHOBHBIX COJIEH.

JI4

Pacmeopur: Knaccuuxkayusn u OCHOGHbLE
XapaKkmepucmuKku

OcHoBHbIE TTOHATHUA. PacTBOpeHHe BelecTBa Kak (PU3HKO-
xuMuyeckuil mporecc. CriocoObl BbIpaXXEHUS! KOHIIEHTpAIUU
pacTBOPEHHOIO  BellecTBa. MaccoBass 107, MOJISIpHasd
KOHLEHTpAaUYs, MOJSAJbHAsA  KOHUEHTpauus, MOJIApHas
KOHIIEHTpallUsl SKBHUBAJIEHTOB (HOpMajbHAas KOHUEHTpALM),
MOJIbHAs 1OJSl. 3aKOH 3KBUBAJIEHTOB. /[MCHIEpCHBIE CHCTEMBI,
VX XapaKTEPUCTUKH.

21




4

J14-
a5

Knaccugpukayusn pacmeopoeé no INNEKMPUUECKoul
npogooumocmu. Pacmeoput 3nexmponumos
PacTBOpBI  AJIEKTPOJIWUTOB W HEBJEKTPOJMUTOB.  3aKOHBI
NEKTPOJUTUYECKON auccouuaruu. CuibHble U cladbie
DJIEKTPOJIUTHI. Crenenb JUCCOLIUALTUH. Koncranra
JUCCOLMAIMA  CJIa0BIX  DJIEKTPOJIUTOB. CryneHuaras
JTACCOLALIUSL. OcoOeHHOCTH  TOBEACHHUS  PacTBOPOB
HEDJIEKTPOJIUTOB. 3aKOHBI Payis.
Pacmeopul crabdvix 3nekmponumos

3akoH pazbaBinenust OcTBanbpia Uil CIAOBIX DJIEKTPOJIUTOB.
XHUMHUYECKOE PABHOBECUE B PACTBOPAX CJIAOBIX DJIEKTPOJIUTOB,
BO3MOKHOCTH CMEUIEHUSI PABHOBECHS.

Inekmpoaumuyeckans OUCCOUUAUUs 600bl.
HNonnoe mnpousBeaeHue Boabl. Bopoponubeii (pH) wu
rugpokcunibHbii  (pOH) moxazarenu. Illkana pH. Metoabt
AKCIIEPUMEHTAIBHOTO ONPEICIICHUS 3HAYCHUA BETUInHbI pH.

Pacmeoput snekmponumog
XUMHUYECKOE PABHOBECHE B PAcCTBOpax TPYJAHOPACTBOPUMBIX
BJIEKTPOJIUTOB. PactBOpuUMOCTS. [IpousBeneuue
PacTBOPUMOCTH.

5*

JI5

0,4

OKuciumenbHo-60CCMaHo8UmMeIbHblE RPOUECCHl

CreneHb OKUCIIEHUS SJIEMEHTOB B ITPOCTHIX U CIIOKHBIX BEIIECTBAX.
THUIIBI OKUCIIMTEIIPHO-BOCCTAHOBUTEIBHBIX peakmuii (oBp). IIpomeccs
OKUCIIEHUSI W  BOCCTaHOBJIEHUsA. (OCHOBHBIE  OKHUCIUTEIU U
BoccTaHOBUTENW. [IpaBuna cocCTaBiI€HUS YpPAaBHEHUHM OBp METOIOM
AJIEKTPOHHOTO  0ajaHca, METOJOM JJICKTPOHHBIX  MOJYpPEaKIIHil.
KonebarenbHble peakiuu

ol

JI5

0,1

Inekmpoxumudeckue npoyeccol

JIBOWMHOM 31EKTPUUECKUN CIIOW. BO3HUKHOBEHHE AIEKTPOJHOIO OTEHIMAIA.
I'anpBanWYeCKUH DIIEMEHT.

Bonoponnsiit snextpon. CTtaHAapTHBIA 3JE€KTPOAHBIA MOTEHLIMAT CHCTEMBI.
VpaBuenue HepHcra. HampaBlieHHOCTh  OKMCIMTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuuin

Psan nanpsoxenuit metaiioB. CBOMCTBAa METaJUIOB. B3auMOCBSI3b aKTUBHOCTH
METAJUIOB M CTAHJAPTHBIX SJIEKTPOAHBIX NOTeHIHanoB. Koppo3uss Merasmios,
CIIOCOOBI 3aIIMTHI.

DnekTponu3. DJNEKTPOJIU3 PAcTBOPOB M  PACIIABOB AJIEKTPOJIUTOB. 3aKOHBI
@apanes. ODIEKTPOXUMHUYECKHE METOJbl IOJYyYEHUS YHCTBIX METaUIOB H
MTOKPBITHH.
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1| 2 4

* Xumuueckue UCMOYHUKU moka. TI'anpBaHn4ecKHe 3JIEMEHTEI,
aKKyMYyJsITOpbl,. IJIC UCTOUHUKOB MUTAHUA.

Ipunyuner pabomvl XumMu4eckux UCMOYHUKOE NUMAHUSA, 3AKOHOMEPHOCU

INEKMPOXUMUYECKUX — Hnpoyeccos,  obnacmu  NPUMEHEeHUs.  HaKonumenu
INEKMPUHECKOU SHEpeUU HA OCHO8E TUMUU-UOHHBIX AKKYMYIAMOPO8, Wel0UHble
HUKeb-KAOMUesble AKKyMyaamopwvl. Tonauenvie diemenmol. >

*

Koppo3usa memannoe, ciocoObl 3alIUTHI. DJIEKTPOXUMUYECKAS
3alUTa; BBEJCHUE MHTMOMTOPOB B arpecCUBHYIO Cpeay; MacCUBALUS
MOBEPXHOCTH; KOPPO3UOHHOCTONKHE CILJIaBBI, CO3/1aHue
METATMYECKUX U HEMETAJUIMYECKUX  3alMUTHBIX  IUICHOK.
I'anveanuueckoe npouzeoocmeo. Memoovl noryyeHus 2arb8aAHUYECKUX
NOKpLIMULL ¢ 3a0AHHLIMU CEOUCMEAMU.  AHOOUPOBAHUE ATIOMUHUA,
HUKeIUpoB8anue Memanios, YUHKOBAHUE Jcene3d, HCeNe30C00ePHCAUUX
CNa608, mpasienue U o4uujeHue NOBepPXHOCIU MEMAIl08 U Cn1ag08.™

HpI/IMCLIaHI/IeZ * - 1o JAaHHBIM TEMaM CTYACHTbBI JOIIOJIHUTCIIBHO CaMOCTOATCIIbHO U3YyYarOT y‘I66HBII>'I
MaTcpuall. ** Paznenbl UMEIOT TEXHOJIOTHYECKOE 3HAUCHUE

5.2. 2 Ilpakmuueckue 3anamusn (IIP) — 8 uac.
TEMBI IPAKTHUECKHNUX 3AHSATHUHN 1O XUMHUHU - 8 YAC.

Henens Paznen Tema Meponpusrue
ceMecTpa, Kypca. 10 TeKyIeMy
Komuuectso | Tlopsi- IPAaKTHYECKOTO 3aHITHS ayJUTOPHOMY
N KOHTPOJIIO
4acoB KOBBIN y
3HAHHUU
HOMED
3aHATUSA
1 2 3 A
4, Pazngenl. | OCHOBHBIE  KOJIMYECTBEHHEBIE  3aKOHBI
1 gac. [IP1 | xumum. I'azoBble 3akoHbl. IlpocTeiimmue
CTEXHOMETPUUECKUE pacueThl I10

XUMUYECKUM (HOpMYJIaM U YPAaBHEHUSIM.

Huckyccus o teme I1P,
OrneHnBaHue aKTUBHOCTH BO BPEMsI

TUCKYCCUH, 00CYXKIeHUs TpoOIeM 1
METO/IOB PEIICHHS MPAKTHUECKUX 33129
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1 2 3 4
4,8 Pasnen?. DJIEKTPOHHOE CTPOCHUE aroma. | e 5 g
2 Jac. [lepuoauuHoCcTh  W3MEHEHUSI  (U3UKO- ; %g;g §§
IIP1 | XxuMU4eCKUX  CBOWCTB JNEMEHTOB M | & £ E %g;%
—_— coeqnHeHui. s-,p-,d-f-amemenTsI. E{‘ 5] % =X %; =
8,12 Pa3znen3. | Tepmoxumuueckue u TEpMOZMHA- | OueHusanue
2 4ac. [1P2 | muueckue pacuetsl. TermoBoit 3¢dexT Cf;;iil;zcggﬂ
peakiuu.  TepmoaumHamuueckue ¢GyHK- pas6ope
IP3 UM COCTOSIHUSA CHUCTeMbl. HampagiieH- | peumeHus sanaq
HOCTh TMPOLIECCOB, CaMONPOU3BOJIBHOCTH
pEaKIni.
Kuneruka. CxopocTb peaKIyu.
3aBUCUMOCTh CKOPOCTH PEaKIHu OT
KOHIIEHTpaluu peareHToB. Kunetnueckoe
ypaBHEHHE.  3aBUCHUMOCTb  CKOPOCTH
pPEAKLMU OT TEMIEPATYpPhI: paBmwio BaHT-
lodda, ypaBHeHHE AppeHnyca.
XUMHYECKOE paBHOBecHE. PaBHOBECHBIE
KOHIIeHTpauu. (CMelleHue paBHOBECHUSI.
ITpunuumn Jle [lartense
12, Pasnerd. ['eHeTnyeckas CBSI3b OCHOBHBIX KIJIACCOB | Ouennpanue
1 gac. HEOPTraHUYECKUX COCJIMHEHUM. | AKTHBHOCTH
[IP3 | PeakuMoHHasi CIIOCOOHOCTHh  BEIECTB. ;;nggza fpu
Honno-oOMennble peakuuu. KHUCIOTHO- | pemenus samau
OCHOBHBIE CBOMCTBA BEIIECTB.
16, Passers. PacTtBopsr: ) CIIOCOOBI BBIPDOKCHUSA | Openppanne
1 vac. KOHLIEHTpALIMI; METOAbl MEepexoJa OT OJHHUX | aKTUBHOCTH
IIP4 CIIOCOOOB  BBIPQKECHHUS  KOHIIGHTPAIMH K | CTyAeHTa Ipu
JIPYTUM. Bonoponusii TnoKasaTesb. | Pasdope
XWMHUECKOE  paBHOBECHME B pacTBopax | PEHICHHA 3alad
TPYAHOPACTBOPUMBIX 3JIEKTPOJIUTOB.

[TpousBenenne pactBopuMOcTH. OCOOEHHOCTH
CHWIBHBIX M CJIA0BIX DJICKTPOJIUTOB. 3aKOHBI
Payns 1y pacTBOPOB HEITEKTPOJIUTOB.
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16, Paszen6, OKHCIIUTENBEHO-BOCCTAHOBHUTEIILHBIE PCAKLMH | Opepupane
1 yac. Pasyien 7 (oBp). HpaleHJIa COCTABJICHHS yPaBHEHUH OBP. | axrusnocti
B3aumopeiictBue METaJJIOB C BOJIOH, | cTyxeHTa npu
[[P4 | KHCTOTAMH, LIETOYAMH. Psn nanpsiokeHuil. pasdope

DIEKTPOXUMHYUECKUE cucTeMp], | POHICHIA 3a1a4
l'anbBaHMYECKHWE  BJIEMEHTBL.  DJIEKTPOAHBIC
IIOTEHLIMAIBI. YpaBHeHUe HepHcra.
DIIEKTPOJIN3 PacIuIaBoB, pacTBOpoB. Kopposus
METaJUIOB.

5.2.3 Jlabopamophuie pabomul —8 uac.

B Teuenue cemecTpa CTYIEHTHI BBINOJHAIOT 2 jabopaTtopHble paboThl (4 yac. Ha
KaX70€ J1labopaTOpHOE 3aHATHE) IO pa3MyHbIM pasjenaMm Kypca. Ha mnepBom
7a00paTOPHOM 3aHATUH CTYACHTBI 3HAKOMSTCS C IPABUJIAMH MOBEICHUS B JIaDOPATOPUH,
paBUJIaMU TEXHUKUA O€30MMaCHOCTHU MPU MPOBEAECHUU XUMUYECKUX padboT. JlabopaTopHbIi
MPAKTUKYM OCYILECTBIISIETCS B CHEHHUAIM3UPOBAHHOW naboparopuu xumuu (ayna. 114),
OCHAILICHHOW HEOOXOAUMBIMH pPEAKTUBAMHU, IMPUOOpPaMHU, YCTPOHCTBAMH, CPEACTBAMU
JUYHOW O€30MaCHOCTH VISl BBIMOJHEHUSI paboT. B 3aBUCUMOCTH OT YMCIEHHOCTH TpyIa
MO>KET OBbITh pa3/iesieHa Ha JBE MOATPYIIIIbI.

JlabopaTopHble paOOThI BBINOJIHSIIOTCS MO WUHAWBUIyaIbHOMY Tpaduky. C rpadukom
IIPOBEICHUSI JTAOOPATOPHBIX 3aHATUN CTYJICHTOB 3HAKOMST HE MEHEe, UeM 3a JIBE Helelu
70 HavaJia JIabopaTopHOro mpakTukyma. ['paduk paboT mpencraBlieH Kak B MEYaTHOM
BapuaHTe Ha MHGOPMAIIMOHHOM CTeHEe Kadeaphl, TaK U B AJICKTPOHHOMN (opMme.

Buowl nabopamopusix pabom no Kypcy xumuu

Henens ceMecTpa ¢ Pazpen HasBanue Meponpusitue 1o
Y4YETOM JAEJICHUSA IPYIIIbI Kypca, TEKyIlIEMY ayIJUTOPHOMY
Ha JBE TOATPYIIIbI* TOPSIKOBBIN 1abopaTopHO paboThI KOHTPOJIIO 3HAHHUI

HOMeEp
paboThI
1 2 3 4
10,11 Pasneinbt HonH0-00MEHHBIE MTPOIIECCHI. Onpoc 1Mo KOHTPOIHHBIM
2,45 I'eneTrdeckas CBS3b OCHOBHBIX Borpocam padotsl (YO)
(4 gac.) 1P1 KJIACCOB HEOPTraHUYECKHX COCANHECHUM
OO0cyxaeHune pe3yabTaToB
IKCIIEPUMEHTOB
Huckycens
14,15 Paznen 4,5,6 | MI3yueHue 3akOHOB KHHETUKH U Tl
P2 YCIIOBHM YCTaHOBJIEHUS
(4 gac.) XUMHUYECKOTO PABHOBECUS O6cyxnenue
pe3yJIbTaToOB
SKCIEPUMEHTOB
Huckyccus

*) Homep Hedenu 3aeucum om yuebHozo pachucanus 3auamuil (YMO).
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Ha BwIOOp mpemnogaBaTenss CTYJAEHTaMH MOTYT TakKKe BBITOIHATHCS
nabopatopHble paboThl Mo TeMam: «OmpeaeneHue BOAOPOIHOIO IMOKA3aTels
TUTPUMETPUUYECKUM M IJICKTPOXUMHUUYECKUMHU METOIAMMU», «[ Uaponu3 coJiemn»,
«OnpeneneHne  MOJSIPHOM  MAcChl  AKBUBAJCHTOB  METAJUIA  METOAOM
BBITECHEHUSI BONOpona», «Omnpenenenne uncna Papanes», «OKUCIUTEIBHO-
BOCCTAHOBUTEIILHBIE PEAKIIMU B OCHOBE AJICKTPOXUMHUYECKUX TEXHOJIOTHUI».

[Ipy HEOOXOAMMOCTH ISl TPOBEICHUS TaOOPATOPHBIX padOT B IUCTAHIIMOHHOM
pekuMe paspaboTanbl HMHTepakTHBHBIE TocoOus [8.3.1.8-8.3.1.10] mo paszmenam
JTUCITUTUTHHBIL:

- XMMHYecKasi KHHETHKA,
- PactBODpBI;
- X¥MHUS 3JIEMEHTOB, TEHETUYECKAs CBSI3b KJIACCOB HEOPTAHUYECKUX COCIUHEHUM.

[ToaroTOBIEHHOCTh CTYAEHTAa K BBIMIOJHEHUIO JIAOOPATOPHBIX pPadOT
OCYILIECTBJISIETCSL IyTEM YCTHOro omnpoca (10 KOHTPOJbHBIM BOIIpOCaM
METOJIUYECKUX TTOCOOUH.

5.2.4 CAMOCTOATEJBHASA PABOTA OBYUAIOUIUXCHA —118 yac.

CamocrosiTenpHast ~ paboTa  CTyA€HTa 1O  y4ye€OHOW  JUCIUIUIMHE
pernamentupyercs «IlojioxkeHnemM 00 OpraHu3alu caMOCTOSATEIBHON pPadOThI

crynenroB B HTY HUAY MUON».

Ta6mua 3 BUabl caMOCTOATEIbHON Pad0Thl, TPYA0€MKOCTh

Buabl camocTosiTe IbHOM padoThl; pa3aesbl Kypca Yacel
1 2
1 ITpopaboTka TEKyIIEro TEOPETUYECKOT0 YUeOHOTr0 MaTepuaa: 2
yac./neku.;
2 TlonroroBka k tabopatopHbiM padbotam: JIP1-JIP2. 3)

gac./paboTy

5 BbINOJTHEHUE YETHIPEX IOMAIIHUX 33 IAHUN:

- J31.3akonbl xumuu. CTEXMOMETPHUYECKHE PaCyYEThl IO 10
dbopmynaMm u  ypaBHeHMSM. Kiaccel  HEOpraHMYECKHX
coenuuenuii / Pazmen 1.
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1 2

J132.TepmonriHaMuKa. Tepmoxumus. Pacuer TEPMO- 10
TUHAMHUYECKUX (YHKIIMN COCTOSAHHUS XUMHUYECKOM CHCTEMBI.
HarmnpaBieHHOCTh XUMHUYECKHUX npouecco. / Paznen 3.

- 133. Kunetuka. CkopocTh peakiiuu. XUMHUYECKOe PaBHOBECHUE. 10
Cmemenne  xumuueckoro  pasHoBecus. [lpunoun  Jle
[arenve. / Paznen 3.

-JI34. PactBopbl: CcHOCOOBI  BBIPAXKEHHUS  KOHIICHTpAIlUM. 10
OcoOEHHOCTH ~ pacTBOPOB  JJIEKTPOJUTOB.  XHUMHUYECKHUE
paBHOBECHs B pacTBOpax dJEKTposauToB./ Pazaen 5.

4 Hanucanue pedepara (P) mo teme «l'eHeTmueckas CBS3b 10
KJIACCOB HEOPraHWYECKUX coequHeHuM. KucioTHO-OCHOBHbIE
CBOMCTBAa  BEIIECTB. DOU3NKO-XUMUYECKHUE CBOMCTBA
MeTaisioBy. / Paznen 4.

5 CocraBnenue koHcrekTa (K1) mo teme: «Ilepuoanyeckuii 3akoH 10
J.N. MeHnneneesa. Crpoenne  aroma. DJIIeKTpOHHAs
KoH(purypamuss aroma. B3auMOCBSI3b CTPOEHHMS, TOJIOKEHUS
JJIeMEeHTa B MEpUOAMYECKON Talbiauue ¢ ero  (usmko-
XUMHUYECKUMU CBOMCTBAMH. XUMHUYECKasa CBiI3b» /Pa3zmern 2.

6 CocraBnenue koHcrnekra (K2) mo Tteme: «OKHUCIUTENIBHO- 10
BOCCTAaHOBUTEJIbHBIC pEeaKIum. DIIEKTPOXUMHUSL.
DJIEKTPOXUMUYECKHE mporiecchl» /Pa3nensr 6,7.

7 ToaroroBka K muddepenunpoBanHoMy 3a4eTy (MIPOMEKYTOUHAS 18
aTTeCcTalus)

* Pazoenvt u membvl, umeroujue mexHoa0cu4ecKyro HanpaeieHHocnts.

Cmyodenmbi uHopmupyromes npenooagamenem 0 6UOAX CAMOCMOSAMENbHOU pabombl - 8
Hauane y4eOHO20 cemecmpa 6 Hauale Y4eOHO20 ceMecmpd, NOGMOPHO 8 meyeHue

cemecmpa coenacho epaguxy pabom (Ilpunosicenue 5); Matepruaibl TUCUUIUIIAHBI C
yKa3aHHEM BHJIOB pabOT, CPOKOB MX BBIMOJHEHUS, KPUTCPUSIMH OLICHUBAHUS
MPEAOCTABISIIOTCS CTYJIEHTaM B JJEKTPOHHOM (opMare (HUCIOIB30BaHUE
o0auHbIX TexHoJorni, mHCTpyMeHT Google Class) u/wnm meyatHoM BUjE.

5.2.5 JlononnumenvHuovle 6uUObl CAMOCHOAMENbHOU pPAOOMBL C UEIbIO
HOGbIUIEHUA PelIMUH2A

CryneHTtaM, >KelarolUuM pPacHIMpUTh CBOM KPYyroszop, MOJy4uTh Oosiee
r1yOOKMEe 3HAaHUA U TPEJCTABICHUS O COBPEMEHHOM pa3BUTHUU XUMMUH,
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MOBBICUTh Y4Y€OHBI PEUTHHI W YPOBEHb YCIIEBAEMOCTH, CTPEMSIIUMCS
BIIOCJICACTBUU TOJYYUTh CTENEHb MAarucTpa, MOXET OBbITh MPEAJIOKEHO
BBITIOJTHEHUE  TEOPETUUECKOM  MCCIE0BATEIbCKOW  paboOThl, UMEIOUIEH
poQeCCHOHATBHYIO HAMPABICHHOCTD MO CIAEAYIOITUM TEMaM:

- COBpPEMEHHBIC JIOCTMXKEHHUS XHUMHH B OOJACTH DJIEKTPUUECKHUX
MaTepUaoB,

- XUMHUS U BJIEKTPOIHEPreTHUKA;

- COBPEMEHHBIE METOJbl HMCCIEJOBAHUSI CTPOCHUS, COCTaBa, CTPYKTYpbI
MaTepUaJIOB, UCIIOJIb3YEMbIX B DJICKTPOTEXHUKE.

-3JIEKTPOXUMHUYECKUE METO/Abl TMOJYyYCHHS METAUIOB U 00paboTKH
METaJUINYECKUX JeTalieH,

- DJIEKTPOXUMHUYECKUE UCTOYHUKHU MTUTAHUS.

CTyZleHThl TaKX€ MOTYT CaMOCTOSITEJILHO MPEIJI0KUTh AHAJIOTUYHYIO
WHTEPECYIOIIYIO0 UX TEMY WJIH NMPOoOIeMy.

HccnenoBarenbckas padoTa MpENCTaBIsETCS B TEKCTOBOM (dopMare u
(1K) 37IeKTPOHHOM (popMaTe, BOZMOKHBI SJIEKTPOHHBIE MPE3EHTALINH.

[lepeueHb  y4eOHO-METOIUYECKOTO  OOECIEUECHUS] CaMOCTOATEIIHbHOM
paboThl cTyneHToB npuBeAcH B [Ipunoxenun 1.

Meroauueckue ykazaHusl Il CTYJAEHTOB MO OCBOCHHUIO JAUCUUILIMHBI
npuBeaeHbI B [Ipunoxenun 2.

6 HUHPOPMALHUOHHO-OBPA3OBATEJIBHBIE TEXHOJIOI'UHU

Pekomenpanuu 115 mpenoaaBaTens M0 UCIOIb30BaHUIO 00Pa30BaATEIbHBIX
TexHoJioruil cogepxkarcsi B «llosmoxkeHun o0 opraHu3allMOHHBIX (opMax u
TEXHOJIOTUsIX oOpa3oBarenbHOro npouecca B HTU HUAY MUDN».

[Ipn peamusannu nDpPOrpaMmbl JAUCHUAIUIMHBL «XHUMHS» HUCIOIB3YIOTCS
pasinyHble 00pa3oBaTeIbHbIE TEXHOJIOTHUHU:

Tadoauna 4. UadopmanimoHHo-00pa3oBaTebHbIE TEXHOJIOTUU

Hcnoub3yembie
TeXHOJIOTHH, BKJIIOYAs =
dopma nepevyeHb =
Ne OpraHu3auuu MPOrpamMMHOI0 s
Buasl padorsi P 1 porp 2
n/n yueOHOro npoiecca, odecrieyeHUus u s
1 =
3aHATHA HH(pOpPMaLIHOHHbIE =
CIIPaBOYHbIE CUCTEMBI =
(Ipyu HAJIMYHH)
1 2 3 4 5
1 | Vucbnas Jlexiuu: *IIpo6nemHOE AKTHBHEIE U
KOHTaKTHas padoTa -
a}’I[I/ITOpHBIep -BBOHAs JICKIIUA, oOy4eHue. HUHTCPAKTHUBHBIC
-uH@opmaronHas | *[uckyccus. (dbopMbI 00yUEeHHUS

1 B coorserctum ¢ «IlonoxeHneM 06 OpraHM3alMOHHBIX (JOPMaxX M TEXHOJOTMSX OOPAa30BATENHHOIO MPOLECCA B
HTU HUAY MUOU»



3aHATHS,
26 gac.

JICKIINS;
-nipo0IeMHast
JCKITHS;
-JIEKIIAN-
BU3YaTH3aIIH

[IpakTueckue
3aHATUSI

JlaGopatopHbie
paboThI

*Mo3roBoi wTypm —
pelieHue 3aay.
*udopmaninonHsie
TEXHOJIOTHH.

*[lonck n aHan3
uHpopmanuu (ObC,
pecypcel UHTEpHETA,
CIIPAaBOYHHKH ).
*Onepexaroias
CaMOCTOSITeJIbHAS
paboTa (TeXHOJIOTHs
«IIepeBepHyTHIN
KJIacc»).
*JIeMOHCTpPAILIMOHHBIE
BUJICO IKCIIEPUMEHTHI.
*[{ucdposrie
o0Opa3oBaTelIbHbIE
TEXHOJIOTHI:
MO3BOJIIOT
OpraHM30BaTh OHJIANH
oOyueHue, CMelIaHHOoe
oOydeHune

*Pabota B KoMaH/Ie.
*[IpobiemHoe
oOydeHue.

e Jluckyccus.
*TectupoBanue.
*ndpopmanmonnsie
TEXHOJIOTUH.

*I[Touck n ananus
unpopmanuu (ObC,
pecypcel HTEpHETA,
CIIPABOYHUKN).
*Onepexarornias
CaMOCTOSITENIbHAS
paboTa (TeXHOJIOTHS
«IepeBepHyTbIi1
KJIacey).

I[Ipu  HeoOXxoauMocTH
JUCTaHIIMOHHOTO
00y4eHus:

OHJIAaiH  JIEMOHCTpALUs
1a00paTOPHBIX
AKCIIEPUMEHTOB.
Huckycens

NutepakTuBHas
dbopma oOyueHus
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2 | Koncynprammuu | UnguBuayanbuaeie | *Huaior- AKTHBHAS dopma

OydeHus.
cobece0BaHNE 00yq
A ’ IlepuoguunocTs
JIUCKYCCHUS y
KOHCYJIbTAllUK COTJIACHO
WHANBUAYAJIIBHOMY
IJIaHy u rpaduky
KOHCYJIbTalui
npenozlaBaTeneI‘?I
Kagenpbl
Camocros- sBabHO-peTUHTOBast
TEJIbHAas pa60Ta TCXHOJIOI'HA
OIICHUBAHHMS
CTyJCHTA - gc e
OJITOTOBKA K JOCTHIKCHUH
(CPC), 118 yac. A T
JICKITHOHHBIM, H(pOpPMaIMOHHBIC
IIPAKTUYECCKHUM, TCXHOJIOTHUH.
1aGOPaTOPHBIM *Onepexaromas
3aHATUAM. CaMOCTOATCIIbHaA
[ToaroroBka K pabora (TexHOIOTHSA
MEPOTPHUATHIM «IlepeBepHyTHI
TEKyIEro KOHTPOJst: | KIace»).
K BbimonHeHnio AKP | *Meron MIPOEKTOB.

Y TECTOBBIX 3a/IaHUIA. *[ludppoBbIe TEXHOJIOTUU:
BBIIOIHEHHE -00JIa4YHbIE TEXHOJIOIUH;

IOMAIIHHX 3aJaHul; - IIPHBIICYCHHC

TBOPYECKOTO 3a/[aHHs HHCTPYMCHTOB CUCTEM
P .| Aumexc, mail.ru, Google
— aHaIM3 MPOOIEMHOM

(GoogleClass) mns

CUTYaIIHH.
yan opranuzamnuu CPC

OdopMmieHre 0TYETOB

P - TEXHOJIOTHSI CO3/TaHUS
‘ «THOKHUX KypCOB» Ha

IloaroroBka k

muddepeHIIPOBaHHOMY ocrose LMS

iaThopMbei«FOpaiT;
3a4eTy

*B03MOXHO TpUMEHEeHHe
JACTAHIUOHHBIX
TEXHOJIOTHH:

OHJIalH 00y4eHHe,
CMeNIaHHoe 00ydeHune

Kpatkoe omucanue  0o0pa30BaTelbHbIX  TEXHOJOTHH, HCIOJB3YEMBIX  JUIS
(dbopMUpOBaHKS KOMITCTCHITHN:
< Peanu3anus KOMITETEHTHOCTHOTO TOJX0J1a, HANPABICHHOCTh HA MOJATOTOBKY
CTyAeHTa K  OyIymuM  TPYAOBBIM  (PYHKIMSAM  TIpeIycMaTpuBaeT
UCIIOJIb30BaHUE B Y4YeOHOM IPOIECCE AaKTUBHBIX M WHTEPAKTUBHBIX (B TOM
YKClie JAMCTAHIMOHHBIX) (OPM MPOBEICHUS 3aHATHHA, MPEANOJIaralonmx
0OpaTHYIO CBSI3b MEXK]y IPENoaBaTelieM M CTYJCHTaMH, CTYJICHTaMH BHYTPH
IPYIIIbI, JOCTUTAIOIIMX PE3YJIbTaTOB O0YUEHHUS COBMECTHO B KOMaH/IC.
< AyautopHble 3aHATUS (26 9Yac. — KOHTaKTHas paboTa) MpoBOAATCS B (opme
JIEKIUH, TPAKTUYECKUX U TA0OPATOPHBIX 3aAHSITHUH.
<> [IpoBeieHHE JIGKIIMOHHBIX 3aHATUN 110 JUCHUIUIMHE OCHOBBIBACTCS Ha
npoOJIeMHOM MeToJie OOyYEeHHs, NMPH KOTOPOM YdYallluecs SBISIOTCS HE
MACCUBHBIMH CITyIIATEISIMU, a YYaCTHUKAMH, BOBIICYCHHBIMH B H3Y4YCHHE
MaTepuaia 1o MocTaBJIeHHON mpobieme. Bompock! npenogaBaTens HalleIeHbI
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Ha aKTUMBM3alLMIO MPOLECCOB YCBOEHUsA Marepuana. lIpenonaBarens 3apaHee
HaMEYaeT CIMUCOK BOIMNPOCOB, CTUMYJIUPYIOIINX aCCOUMATUBHOE MBIIUIEHUE U
YCTAHOBJICHHS CBSI3EM C pAaHEE OCBOCHHBIM MarepHalioM. Ha mpakThuecKkux
3aHATUAX MPOUCXOJTUT OOCYKJACHUE METOAOB PEIICHUS 3aJ]lay M0 Pa3IMYHbIM
TeMaM JUCIUIUIMHBI, 3aHSATUS TPOBOASATCA Kak B (hopMe AUCKYCCHH, TaK U C
MPUBJICYEHUEM TEXHOJOTHUM MO3roBOro mrypMma. Ilo pasnuyHbM Temam
JIEKIIMOHHBIX W  MPAKTUYECKUX 3aHATHN  pa3paOOTaHbl  BJIEKTPOHHBIE
MPE3CHTAllNM, WHTEPAKTUBHBIE MOCOOUs, MO3BOJISIONIME BU3YyaIU3UPOBATH
M3y4aeMblid MaTepHUall.

< [Ipu npoBeeHNU 1a0OPATOPHBIX 3aHATHUN MPECICAYIOTCS CIACAYIOIINE IICIH:

3aKpeIyIeHUEe W YIIIyOJIeHWe 3HAaHUM, YMEHUN U HaBBIKOB B 00JIACTH XUMUH,
pa3sBUTHE TBOPYECKOM WHUIMATUBBI, 3aKPEILUICHUE HABBIKOB MCIIOJIb30BaHUSA
CIIPAaBOYHOM U CIEIUAIBHOM HAYYHO-TEXHUYECKOW JIMTEPATyphbl, HABBIKOB
BBINIOJIHEHUS] JKCIEPUMEHTAIbHON paboThl M OQOpMIIEHUS TEXHUYECKON
JIOKYMEHTAal1H.

< [IpoBencHKue J1aOOPATOPHBIX 3aHATHH OCHOBBIBACTCS Ha WHTEPAKTHUBHOM

MeToJie 00yUYeHusl, P KOTOPOH 00yUaroluecs: B3auMOAEUCTBYIOT HE TOJIbKO
C mpenoaaBareylieM, HO WU Jpyr ¢ apyroMm. I[lpm 3TOM mnoxpnepxuBaeTcs
CTPEMJICHUE YYalIUXCs K CAMOCTOATEIbHOMY IPUHATHUIO PELICHUN B ITPOLIECCe
oOyuenusi. Posbp mpenonaBaTenss B MHTEPAKTUBHBIX 3aHATUSX CBOJIUTCS K
HAIPaBJIEHUIO AESATEIbHOCTH OOYyYarOlMXCsl HAa JOCTHXKEHUE I1IeJIe 3aHSTHS.
Pa3paboTanbl HHTEpAaKTUBHBIE MOCOOUs 1151 npoBeneHust JIP mo HekoTophIM
pasjenaM B JUCTAHITMOHHOHN (opMe.

< CamocrosTenbHas padora ctyaenToB (118 gac.) monpaszymenaer:

pacCMOTPEHHE TEKYIIEro JICKIIMOHHOTO MW IPAaKTHYECKOro Marepuayia ¢
UCIIOJIb30BAHUEM PEKOMEHAYEMOM JInTepaTyphl (yUeOHUKOB U METOJIUYCCKUX
MOCOOMH TT0 AUCIIUTUIUHE);

IIOJICOTOBKY K JJa00OPaTOPHOMY HPAKTHKYMY,

BBIIIOJIHEHUE JOMAIIHUX 3aaHuUl;

Hanucanue KOHCTIEKTOB U pedepara;

HOJIFOTOBKY K KOHTPOJIbHBIM U TECTOBBIM paboOTaMm.

Buabl caMoCTOSITEIbHON PabOThl U UX TPYAOEMKOCTh MOJAPOOHEE ONMUCAHBI B

mi. 5.2.4.

< B TedeHume cemecTtpa, OpPraHU3YIOTCA KOHCYJIbTAIIMHM TIPErojaBaTeiIeh

(cornmacHo rpaduky KOHCYIbTalMK TMpernoaaBaTencii kadeapsl OOIeHayIHBIX
JTUCHMIUINH). BO BpeMsi KOHCYJIbTAIlMOHHBIX 3aHSATUM TIPU JTUYHOM OOIICHUY B
dbopme quanora Wik TUCKYCCHUU:

-IIPOBOJAUTCA 00BSICHEHNE HENOHSITHBIX 1l CTYACHTOB pPa3ciIOB TCOPETHUYCCKOTO

Kypca,
-Pa3bACHAKOTCA MCTObI, AJITOPHUTMBI PCHICHHUA 3a/la4 MHIAWNBUAYAJIBbHBIX JOMAIIHUX
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3aJIaHuM;
-IIPUHUMAIOTCS 3a]0JDKEHHOCTH 110 KOHTPOJIBHBIM U JPYTUM paboTaM | T.1.;
JAI0TCS PEKOMEHJAINU 110 opraHu3anuu BeinoiHeHus CPC.

< B mensx noBsimeHns 3QQGEKTUBHOCTH MpoIiecca 00yICHUS, CTUMYIUPOBAHUS
y4eOHON MOTHBALUU CTYJEHTOB HUCIOJIb3YyETCA OaNIbHO-PEUTUHIOBAsI CUCTEMA
KOHTPOJIA TEKYILIEH U UTOrOBOM YCIIEBAEMOCTH 10 AUCIUILINHE.

< Peanmu3anus KOMIIETEHTHOCTHOTO ITOJX0Ja, HAIPABJICHHOCTh Ha ITOJATOTOBKY

CTyJICHTa K BO3MOJXHOCTHU BBITIOJIHEHUSI UM OyIyIIMX TPYJAOBBIX (yHKIUH

npeaycMaTpUBaeT HCIOJIB30BaHME B Y4e€OHOM IIpPOIeCCe AaKTUBHBIX U

WHTEPAKTUBHBIX (OPM MPOBEACHHS 3aHATUMN, MPEANONATaAlOIMINX AKTUBHYIO

OOpaTHYIO CBSI3b MEXJYy IpEnojaBarelieM U CTYJEHTaMH, CTyJE€HTaMH BHYTpHU

IPYIIIbI, JOCTUTAIONINX PE3YJIbTATOB OOYYEHHUS COBMECTHO B KOMaH/IE.
< B o0Opa3oBareapbHOM TIpOIECCE AKTUBHO HCIOJB3YIOTCS MYJIBTHMEIUHHOC

BUJICOTIPOCKIITMOHHOE  O0OpPYJIOBAaHME, KOMIBIOTEPHBIE  MPOrpaMMbl U

BUPTyaJIbHBIC TPWIOKEHUS, HAKAIUIMBACTCS OaHK JJICKTPOHHBIX YUYEOHBIX

NpEe3eHTAalMid W MaTepUajoB; PACIIUPSIOTCS BO3MOXXHOCTH IPUMEHEHUS

U (PPOBBIX TEXHOJIOTHH.

HapabatpiBaeTcst mejaroru4eckuii OmbIT:

-MpUMEHEHUsT OOJIAYHBIX TEXHOJIOTHM, BO3MOXHOCTel cucteM SHmekc, mail.ru,
Google (GoogleClass) mns opraHu3alid CaMOCTOSITCIIBHOM pPabOTHI CTYJICHTOB,
nojAep>KaHusi 00paTHOM CBS3U CO CTYACHTAMH;

- pa3pabOTKu DJIEKTPOHHOTO «TUOKOTO» Kypca MO XuMUM Ha ocHOBe LMS
miatdopmbl «FOpaiT». B kauecTBe mpumepa oIMH U3 MOAYJEH «THOKOT0» Kypca Mo
pasmeny 3 auciuinimabl - https://urait.ru/viewer/3101C110-DB20-473C-92BB-
034042BB6C18.

Bo3MmoskHOCTH MIaTGOPMBI TO3BOJISIOT MPENOIaBATEIIIO:

- OTCJIC)KUBATH «IIU(PPOBYIO AKTUBHOCTHY CTYJCHTOB;

- KOHTPOJIMPOBATH MPOIECC MCITOIBL30BAHMS B yUEOHOM IpoIlecce KaueCTBEHHON y4eOHOM
Y CIIPABOYHOM JIUTEPATYPHI;

- OCYHICCTBIIAATL IPOBEPKY 0a30BBIX 3HAHUM W HABBIKOB IIO AUCHUILIMHEC IIPpHW IMOMOIIHU
TEeCTUPOBaHUS B HU(POBOM (popMare;

- OpraHnu30BaTb o6yquHe B CMCIIAHHOM H IIpH HCO6XO,Z[I/IMOCTI/I B AHUCTAHIIMOHHOM
peKuME;

- aKTUBHM3UpPOBAaTh CAMOCTOSITENIbHYI0 paboOTy CTYAEHTOB B HH(POPMAIMOHHOM
o0Opa3zoBaTeIbpHOM cpejie.

BO3MOXXHO TIpOBEICHUE AYJUTOPHBIX UM KOHCYJBTAIMOHHBIX 3aHATUA B
JUCTAHIIMOHHON ¢opMe (Bo3MokHO ON-line  oOmeHne mpemnomaBarens co
CTyJACHTAMU Y€pe3 KOMIBIOTEPHbIC MPOTPAMMbI MPOBEACHUS IUCTAHIIMOHHBIX
BUJI€O KOH(DEPEHIMI; UCTIOJIb3YIOTCSI UHTEPAKTUBHBIE MAaTepUAIIbI JJIsl POBEICHUS
MPAKTUYECKUX U Ja00PATOPHBIX 3aHSATUN, JIEKTPOHHBIE MPE3EHTAIUU JICKIIHOHHOTO
MaTepHajia ¥ MaTepuala MpakTHK, BUIC03aIIMCH 3aHATHI).
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7 ®OHJ ONEHOYHBIX CPEACTB IO JIUCHUIIJIMHE

@DOHJT OLUEHOYHBIX CPEICTB MO JHUCHUIUIMHE OOECHEYMBAET IPOBEPKY OCBOEHUS
IUTAHUPYEMBIX PE3yJIbTaTOB OOyueHHUs (KOMIIETEHIIMI W MX HHIWKATOPOB) MOCPEICTBOM
MEpOTIPUSTHIA TEKYyIIeH arrectanuu (MpeacTaBieH B paszjaene 7.1) U mpomMesKyTOYHOI
arrecranuu no gucuuiuinae (Ilpuiioxenue 4. @OHI OLEHOYHBIX CPEICTB).

CBsi3p MKy (GOPMUPYEMBIMH KOMIETCHIUSIMHA U (popMaMu KOHTPOJISI MX OCBOCHUS

IPE/ICTaBIICHA B TAOJIHIIE

Komnerenmms Nnupukatopsl Texkymuii KOHTPOJb | PelTUHroBBIE
OCBOCHUAA h aTrTecrauuia 6EUIJ'II)I
Pa3aciioB
(popma, Henenst)
YHuBepcaiabHas 3-YKE-1 J131-3, paznenbl 5
€CTECTBCHHO-HAaYy4YHas V-VKE-1 1,2,4
KOMITETEHIINS B-VKE-1 1132 -5, paznmen 3 5
YKE-1 133 -7, paznen 3 3)
O6menpodeccuoHaabHas 134 -9, paznen 3)
KOMITETEHIINS 3-0OI1K-3 4.5
OIIK-3 V-OIIK-3 K1-6, paznmen 2 5
B-OIIK-3 K2-10, paznen 5
6,7
P-12, paznen 4 10
JIP1-JIP2 -6-18, 10
pasaeinsl 1-6
Kontposnb 10
IIOCEIAEMOCTH

Py6exHbIi1 KOHTPOIIB
TEKyILEMY PEHTHHTY)

(o

9 nenenst: makcumym 20 6amioB, MUHUMYM 14

Texymuilt KOHTPOJIb

B Teuenue cemecrpa:

MuHUMYM 40 G6asnoB, MakcumyM 60 OasioB

HpOMC)KYTO‘-IHaSI arrecranus

muddepentmposannbiii 324€T (BBIMOJIHEHUE 3a4E€THOU pa6OTBI)Z
Munumym 20 6amioB, makcumym 40 Gaios

Hroropas arrecramus

Munumym 60 makcumym 100 Gansos

JI71s1 OLIEHKU JDOCTHKEHUM CTyACHTa MCIOJIb3YyeTCsl OaIibHO-PEUTUHTOBAS
cucteMa (Ilpunoxenue 3). Illkama KaXa0ro KOHTPOJIBLHOIO MEPONPHUSTHS
JAeXUT B mOpenenax or (0 10 YCTaHOBJIEHHOTO MAaKCHMalbHOrO Oaa
BKJIIOUMTENBHO. ITOroBas arrectamnusi no AUCHUIUIMHE oleHuBaeTcs nmo 100-
OaITbHOM IWIKalle W TMpeACTaBisieT coO0oll cymMmy OasuioB, 3apabOOTaHHBIX
CTYJICHTOM TNIpU BBINOJHEHUH KOHTPOJbHBIX MeponpusTuil. IlonydeHHble
OaJuIbl NEPEBOAATCS B 5-0aJIIbHYIO CUCTEMY T10 CIEAYIOLIEH IIKae:
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Cymma Ouenka
OrueHka 110 5 OaJILHOH IIKaJjie 3auer 0aJUIOB 110 (ECTS) ['panamnus
JUCITUTUTNHE
5 (oTIMYHO) 90-100 A OTan4HO
85-89 B OueHp X0po1Io
4 (xoporo) 75-84 C Xoporo
3auteno 70-74 D Y 10BAETBOPUTETHEHO
3 (y10BIETBOPUTEIIHHO) 65-69
60-64 E [TocpencTBeHHO
) He Hwxe 60 F HeynosnerBopurenbHO
(HEeYTOBIETBOPUTEIHHO)
3a4TEHO

7.1 OUEHOYHBIE CPEJCTBA JUISI TEKYIIENA ATTECTALIMM - 3 cemecTp

Jns Tekymero KOHTPOJS M OLEHKH YCIEBAEMOCTH CTYAEHTOB HCIHOJIb3YIOTCS:
BapuaHThl nomamHux 3amanuil [[31-/134, TpeboBanus Kk coaepkaHuio pedepara,
KOHCIIEKTOB I10 pa3jiejlaM U TeMaM, IIPUBEJICHHBIM B 11.5.2.4; KpUTEpUU OLICHUBAHUS
paboT.

BapuaHThl 1oMalliHUX 3aJIaHUN U PEKOMEHAAIMU K UX BBIMOJHEHUIO MIPEACTABIICHBI
B MeTonueckux ykazanusax s CPC [8.3.2].

B xauecTBe mpuMeEpOB HUKE MPUBEIEHBI HEKOTOPHIE BAPUAHTHI 3aJJaHUM.

7.1.1 CBegeHusi 0 TekyumieM KOHTPOJi¢ BBINOJHEHUSI CAMOCTOATEJIbHOM
padoThl, MOKAa3aTeJAX, KPUTEPUAX, IIKAJAX OLEHUBAHUS PA3JIUYHBIX
BuaoB CPC

7.1.1.1 Boinoanenue oomawnux 3aoanuit /131-4

Jlnst 3akperyieHust U yriayOJIeHWs 3HAHUW CTYACHTHI BBINIOJHSAIOT B TEUEHHE
cemectpa 4 poMamHMX 3amaHus (comepkamux 1o 4-6 3agad KaxIoe) IIo
Pa3TUYHBIM TEMaM JTUCIUTLINHBI (11. 5.2.4):

e OCHOBHBIEC 3aKOHBI M TOHATHS. PacdeTsl 10 XMMHYECKUM YPABHEHHUSIM.
['eHeTHUeCKast CBSI3b OCHOBHBIX KJIACCOB HEOPraHUYECKHX COCIMHCHUU.
KucioTtHo-0CHOBHBIE CBOMCTBA 3JeMEHTOB. Ilepuoanueckuii 3akon /..
MenneneeBa. B3auMOCBsSI3b  CTPOCHUS, TMOJIOKEHUS JJIEMEHTa B
MEepUOIMYECKON Tabnuie ¢ ero (U3NKO-XUMHUYECKMMU CBOMCTBaMH.

(A31).

v’ Tepmonunamuka. Tepmoxummus. Pacyer  TepMOIMHAMUYECKHX
GYHKIMA  COCTOSIHUSL ~XMMHUYECKOW cuctembl. HampaBiieHHOCTh
XHMHYECKHUX Iporecco. (/132).
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v Xumudeckas

KHMHCTHKA.

Ckopocth  peakuuu.  XHUMHUYECKOE

paBHOBecue. CMENIEHHME XHWMHUYECKOro paBHoBecud. [IpuHiumn Jle
[arense. ([133).

v OCOGEHHOCTH PacTBOPOB DIIEKTPOIUTOB. XUMHUECKHE PaBHOBECHUS B
pacTBopax IeKTposnToB. (/134).

JlomanHue 3ajjaHus BBIJAIOTCS 110 BapuaHTaMm 3a 3-4 Henelu A0 Cpoka
caauu (BapuaHThl (POPMUPYIOTCS HA YCMOTPEHUE MpenogaBaTess, YUCIOo
3aJJaHU MOXKET BapbUPOBATHCA B 3aBUCUMOCTH OT HCXOJHOTO YPOBHS
TIOJITOTOBKHU O0YYarOIIHUXCH).
CpOKH BBINIOJTHEHUS TOMAIIHUX 3aJaHUM PUBEJICHHBI B 11. 4.1 U B KaJE€HIapHOM
mane aucturinbbl (I[lpunoxenue S5). Pabomul 8blnOIHAIOMCA NUCLMEHHO 8
OmOeNbHblX mempaodsx, aubo ogopmaaromcs Ha aucmax Gopmama A4
coenacno mpebosanusm CTO [8.3.2.8].
KonnuecTBO pEeUTUHTOBBIX 0ajjioB, BBICTABISEMBIX 3a BBINOJHEHHbIE /I3,

ykazaHo B Ilpunoowcenue 3. bDannvno-peumuncosas cucmema oOyeHKuU
ycnesaemocmu cmyoenmos. 1lokazatenu, KpuTepuu U 1ikajga oueHuBanus /13
— B Tabnuiie 5.
Tabauma 5 ITokazarenu, KpUTEPHUH U MIKaja oneHuBanus J13
ITokaza- Kpurepun [IIxana onieHUBaHUS
TEIU OLICHUBAHMUS
OLICHU-
BaHUSA
1 2 3
Komne- | CBoeBpemeHHOCTh | Paboma evinonnena 6 cpox — 0, 5 Oai.
menyus BBIITIOJITHCHU A
VKE-1, | (max—0,5 Gamwn) Pabota BeinosiHeHa BHe cpoka — 0,1 Gau.
OITK-3: | AKKypaTHOCTb PaGoTa rpamoTHO 1 akKypaTHO BhITofHEeHa — 0, 5
oopmIIeHUS oan.
HJIK: paboThI PaGota neunrabenrHa, HeOpexxna — 0,1 Gau.
3.vKE-1 | (max —0,56amn)
V-VKE-1 | JloruaHOCTB Omeem uemKuii, 3anucb CmMpyKmypupoeaud.
B-VKE-1 | mocTpoenus otBeTa |-pu  O(OPMIECHMH pEIICHWsS 33Jaud  KPaTKoO
3-0OIIK-3 3allUCaHbl  YCJIOBHUSA 3aJayd —  «JIaHO», IIpHU
Y-OIIK-3 (max — 1 Oan) HEOOXOJAMMOCTH 3aMMCaHbl YPABHEHUS XUMHUYECKUX
B-OIIK-3 peaxuuii, 3amMcaHbl OCHOBHBIE (OPMYJIBI  WIIH
bhopMyIHPOBKU 3aKOHOB, MIPOU3BECHBI
31-34, MaTeMaTHYecKue  MpeoOpa3oBaHus,  3alUCaHbI
36, pacyeThl, 3HaYCHHs BEJIMYMH TPH HEOOXOJUMOCTH
38,39, nepeBerieHbl B cucremy CH, ykasaHbl 3HAYCHHS
(bYHI[aMeHTaHLHBIX MW MHBIX KOHCTAHT, YKa3aH OTBCT
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Y1-y4, — 1 6an.

Y6-yV8 OTBeT HEeYeTKHIA, 3aMUCh HE CTPYKTYpUPOBaHA!
BI, -0,5 Gaun.
B3-B5, Pemienne He OmMUCaHO, €CTh  OT/ENbHBIC
OTpbIBOUHBIE cBeieHUs1 — () Oal.
Bepnocme Pewenue npasunvro, ykaszamn eepmviti omeem —
peuwienusn 30a.
(max — 3 6au) B xone penieHue ectb HEAOUYEThI, YKa3aH BEPHBII

OTBET — 2 Oai.
3anauu penieHsl HeBepHO — () Oaut.
Bcero 3a onno [3: | Paboma  3aumena,  pe3ynbraThl  OOydCHHS

max — 5 oaur., JIOCTUTHYTEI — om 3 00 5 oa.n.

min — 36au., Paboma mnezaumemna, pe3ynpraThl OOydYCHHS HE
IOCTUTHYTHI — om () 00 3 ban.
(mpebdyemca ucnpaeneHue OUUOOK,
noemopHasn coaua pabomul nocne
UCNPABIeHUS)

B xadecTBe mpuMepOB MPEACTABICHBI CIAEAYIONME BapuaHThl 13,

1) A31. lomammuee 3aganue no meme «OCHOBHBIC 3aKOHBI U MOHATHUS. PacueThl
[0 XWUMHYECKUM YpaBHECHUSAM. ['€HeThdeckas CBsI3b OCHOBHBIX KJIACCOB

HEOPraHUYECKUX COeAUHEHNM. KHCIOTHO-OCHOBHBIE CBOMCTBA DJIEMEHTOB.»
1. BeiBecTu mpocteiiiryto GpopMyiny coearHenus, coaepxamero 44,87% kamusd, 18.40%
cepsl U 36,73% kucnopoa.
2. BbIYMCIUTh NPOLUEHTHOE COJIEPKAHUE KPUCTAIIMZALMOHHON BOJBI B MEAHOM KYIIOPOCE
CuSO4-5H20 wu amomokanueBsix kBaciax KAI(SO4),-12H-0.
3. Hanumwmre ¢GopMyabl BO3MOXHBIX COJIeH, KOTOpble MOTYT OBITb OOpa30BaHbI
CIEIYIOINMA KATHOHAMU U AHUOHAMMU:
Ra%"; ZnOH* (katnonsl); S:03%; SO4%; SO3* (ammonsl). JlaiiTe uM HazpaHus. Kakue
3TO COJIM: KHUCHbIE, CPEIHHE, OCHOBHbIE. UTO MOXXHO CKa3aThb 00 HMX PacTBOPUMOCTH B
Boze?
4. JlonuinTte ypaBHEHUS PEaKIIHil:
Ba(OH); + H3PO, — o6pa3oBaHue Bcex BHIOB COJIEH,

CuCl, + K,CO3 —....,

Na,CO3; +KNO3 —.....
CocraBbTe ypaBHEHHUs PEaKIMil B MOJEKYJISIPHOM M HMOHHO-MOJIEKYJApHOM Bujue. Jlaiite
Ha3BaHMS BEIIECTB, YYACTBYIOIIUX B MOHHO-OOMEHHBIX MPOIECCaX, YKAKUTE, K KaKuM
KJIaCCaM COCIMHEHMI OHU OTHOCATCS. Bce i mpouecchl BO3MOKHBI?
5 BriOepuTe psj, B KOTOPOM yCHIIUBAIOTCS KHUCIOTHBIE CBOMCTBA COCUHEHUM:
HBr, HCI, HF;
H3PO4, HzSO4, HC|O4;
HNOg, H3PO4, H3ASO4;

OTBET IOSICHUTE.
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6 Uto Takoe »Heprust noHuzamuu? Kak n3MeHsieTcss BOCCTAHOBUTEIbHAS aKTUBHOCTH S-, -
AJIEMEHTOB B TPYIIAaX MNEPUOJAUYECKON CUCTEMBI C YBEIMUYECHHEM MOPSAKOBOrO HOMepa?
OtBet nosicuute. [IpuBenute npumepsl MPOABICHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOWCTB.

Teopemuueckue  ceedeHusi  ONs  BbINOJHEHUSI  OOMAUIHe20  3A0AHUs
npeocmasienvl 8 yueoHo-memoouueckom pykosoocmee [8.3.1.1], cnpasounas

ungopmayus 6 nocoouu o CPC [8.3.2.1].

2) 133. JlomamHee 3axanmne no meme «IepMmoauHamuka. Tepmoxumus. Pacyer
TEPMOJMHAMUYECKUX  (QYHKIUM  COCTOSIHUS ~ XUMHUYECKOHW  CHUCTEMBI.
HarmnpaBieHHOCTh XUMHUYECKUX MIPOLIECCOB)

|. Onpenenute A1 yKazaHHON peakIuu

CeHs6 @)+ 15/2 O2 )= 6CO2 ) + 3H20 ()

CJICTYIOIINE TEPMOANHAMUYCCKHUE XapaKTePUCTHUKH:

1) W3MEHEHHE PHTPOIHH IIPH CTAHAAPTHBIX YCIOBUAX, HCIONb3Ys 3HaueHUS AS%os;
2) teruoBod 3¢ ¢deKT peakuuH, HUCIMOJIb3Ys 3HAYCHHUS CTAHAAPTHOW SHTAJBIINU
oopazoBanus (AH%gs),

3) usMeHeHnue nsHepruu [mOOca TpW CTAaHAAPTHBIX YCIOBHUSAX IO CIHPaBOYHBIM
sHageHnAM AGgs.

I. YcranoBuTe, BO3MOXKHO, JIM CAMOIIPOU3BOJILHOE ITPOTEKAaHUE PEAKITUN

1) npu crangaptHoii Temneparype (25°C),

2) npu Gonee Huskoi temneparype (5°C),

3) mpu Gonee BeIcokoi Temmeparype (200°C).

I1l. Ykaxxure T peakiun (peakius 3K30- WU SHI0TCPMHUYCCKas)

IV. Mornu 6m1 Bl mpenckazarh 0€3 MpOBEACHUS PACUYETOB, YBEIMUUTCS WU
YMEHBIITUTCS SHTPOIHS CUCTEMBI?
V. 3a1aHO TEPMOXHUMHYECKOE YPaBHCHHE:!

CH30Hx) +1,5 O2 (r) =CO2 (n*+2 H20@x), AH =-722,3 k/Ix.
Onpenenure, KAKOE KOJIWYECTBO TEIUIOTHI BhIACIUTCA pu cropanuu 0.5 Kr cnupra?

IIpumepwvl vinonneHus 3a0aHuti N0 OAHHOU MeMe pPAcCMOMPeHbl 8 YUeOHO-
MemoOUYecKkom nocoouu O CaMOCMOSAMENbHOU pabomsl  CMYOEeHMO8
[8.3.2.5]. Cnpasounas ungopmayus npeocmasnena ¢ nocoouu [8.3.2.1].

3) A33. MomamuHee 3aganue no meme <«KunHetnka. CKOpOCTh peaklHu.
Xumuyeckoe paBHoBecue. CMeEIIeHnE XUMHIECKOTo paBHOBecus. [Ipunnun Jle

[TaTenbe»
1. Uemy paBeH TemIiiepaTypHbI KOAI(DPUIIMEHT peakluud CKOPOCTH PEeaklUu, €Clu IMpHU
yBenudeHuu temrneparypsl Ha 30°C ckopocTh peakiuu yBeIMuuThes B 15,6 pas?
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2. Kakum 00pa3oM CKOpPOCTh peakiuy 3aBUCUT OT TeMIepaTypbl? YKazaTh (OpPMYIUPOBKY
U MaTeMaTH4ecKyro 3anuch mnpaBwia Bant-T'opda. Yrto Takoe TtemmneparypHblid
ko3pbunreHT?
3. Kak crnenyer M3MEHUTh TEMIIEpaTypy, 4YTOObI CMECTUTh PAaBHOBECHE pEaKIMU B
CTOPOHY OOpaTHOM peakIuu
CSZ(]"a:;)+3OZ (r,)¢> 250, (r_)+C02 ) AH<0?
Kakass sT10 peakmusi: sHI0- WM 3K30TepMuueckas? [lpu oOBsSCHEHHMH HCIIONIB30BATH
npunuun Jle [larense.
3anumuTe BoIpakKeHHE [l KOHCTAHThI pABHOBECHSI OOpaTUMOM peakiuu.
4. B xakoM HanpaBJIEHUH CMECTUTCSA PAaBHOBECUE PEAKLIUN
4HC|(F,)+ Oz(r,) & 2H20(F_)+ 2Cl, )

€CJIM YBEJIMYUTH JaBJICHUE?
[Tpu o0BsicHeHnu ucnonb3zoBath npuHIMN Jle [larenbe.
5. BO CKONBKO pa3 M3MEHUTCS CKOPOCTh MPSAMOM PEAKIMH, €CIM KOHIEHTPALMIO a30Ta
YBEIIMYUTH B 16 pa3, a KOHLIEHTPAIMIO BOJOPOIA YMEHBIIUTE B 2 pa3a?

N2 )+ 3H2 )& 2 NH;3 ()
CocTaBUTh BBIpRXXEHHME [UIsI 3aKOHA JACUCTBYIOUIMX Macc (Mg MpsAMOM M 0OpaTHOM
peakiuii).
6 . KoHcTanTa paBHOBECHS JJI1 CUCTEMBI

2Nz )t Oz () © 2NO2 (1)
pasa 5-10%. Papnosecubie konmentpamuu [0O;]=0.01M, [NO,]=0.2M. Paccuurars
UCXOJIHbIE KOHIIEHTPALIMKA PEAareHTOB.

IIpumepol evinonnenus no00OHLIX 3a0aHUL NOOPOOHO PACCMOMPEHbL 8 YUeOHO-
Memooudeckom nocoouu O CAMOCMOSAMENbHOU pabomvl CmMyOeHmos
[8.3.2.6, 8.3.1.4]. Cnpasounas ungopmayuss npeocmasniena 6 nocoouu
[8.3.2.1].

4) 134. Jomamnee 3axanue no meme «OCOOCHHOCTH PaCTBOPOB AJICKTPOJIUTOB.

XVMMHUUYECKHUE PABHOBECHS B PACTBOPAX JIEKTPOJIUTOB

1. Ykaxute, KaKuMU JJIE€KTPOJUTAMHU (CHIBHBIMH WU CJIa0BIMU) SIBJISIIOTCS BOJHBIC
pactBopel cienyrommx BemectB: NaOH, Sn(OH)., H.CO3;, KHCO3;, TI.CO3
(ITP=4-10").

1.1. YkaxuTe, K KaKOMY KJIaCCy COEJUHEHUN OHU OTHOCSITCS.

1.2. Hanuiurte ypaBHEHUS AJIEKTPOJIUTUUECKON JUCCOIMALIUM ATUX DJIEKTPOIUTORB.

JInst cnaObIX JEKTPONUTOB (KUCIIOT, OCHOBHBIX U aM(OTEPHBIX TMIPOKCHIOB) HAMKUCATh
BBIpAKEHUS 11 KOHCTAHT JAUCCOIMAIIAN, MO TA0JMIIAM KOHCTAHT JHUCCOLMAIIMU CIa0bIX
AJIEKTPOJIUTOB BHINMKMCATh YUCJICHHBIC 3HAUYEHUS STUX KOHCTAHT.

VY4ecTh, YTO HEKOTOPBIC ClIa0bIe IESKTPOIUTHI (OCHOBAHHMS MHOTOBAJICHTHBIX METAJIOB U
MHOTOOCHOBHBIE ~ KHUCJIOThI) JHCCOLMUPYIOT CTyneHdaro. Hamwcate ypaBHEHUs
CTyNEHYaTOM JUCCOLMALIMM, COCTaBUTh BBIPAKEHUS JUIi KOHCTAaHT CTyNEHYaTOl
JUCCOIMAILINK; HAUTH B Tabnumax ux uyuciaeHHsle 3Hauenus (K, Ky u 1.11.).

1.3. st coneii:
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ITo Tabimuam pacTBOpMMOCTH M mnpousBedeHuil pacrsopumoctu IIP onpenenure,

pPacTBOPHUMBI COJIA WUJTU HET.

Ilo Tadmmmam  (IIP) wnaiiaute uyucnenubie 3HadeHus I[IP comeit. CocrtaBbTe s

TPYJHOPACTBOPUMBIX coJjiel BbhipaskeHue aiist [IP conu dyepes npousBeeHEe paBHOBECHBIX

KOHIIEHTpAIMil HOHOB, HA KOTOPbIE OHA TUCCOIIUUPYET.

2. Ompenenure pacTBOPUMOCTh B Boje (s, monb/a) comu T12COsz . Kakoit craner

PacTBOPUMOCTD 3TOM ke conu Tipu nodasiaeHuu 0,2 M pactBopa kapOboHata HATpHs?

3.Haiitu MonspHYIO KOHIIEHTpaIuio HoHoB H' (MoJb/J1) B BOAHOM pacTBOpe, B KOTOPOM

KOHLIEHTPALKs TUAPOKCHILHEIX HoHOB (OH") paBHa 2-10* mMonb/i1. UeMy paBHEI 3HAYEHMS

nokasareneid pH u pOH? Kakas cpena? Kakoil uBer pactBopa craHeT npu A00aBIECHUU

uHANKaTopoB (penondranenna (pd), 1akmyca, METUIIOBOTO OPAHKEBOTO.

4. Hanucats ypaBHEHHs (B MOJEKYISIPHOM U MOHHOM BHUAaX), OMHCHIBAIOIIME MPOLECC

ruaposu3a (Mo BO3MOKHBIM cTynensam) cienyromux cojei: NaClOs, K2COz, NHisNOg.
Ykazartb:

-Ha3BaHHE COJIH;

-COJIb 00pa30BaHa ..... OCHOBAHUEM, .... KUCJIOTOM (BCTaBUTh CIIOBA CHJIbHBIN, C1a0BbIil);

-II0ABEPTaeTCsl JIU OHA TUJIPOJIU3Y;

-KaKasl ycTaHaBJIMBaeTcs cpeja (Kucias, HiejiouHas, HeWTpajibHas); kakoe 3HaueHue pH B

pactBope (pH=7, pH>7, pH<7); uBet unaukatopoB ¢, 1akmyca Jyisi pacTBOpa COJIH;

-Kakasi coJib (KUCIasi, OCHOBHAs, CpPEHs) MOIy4YEeHa B Pe3yJIbTaTe TUApPOIIN3a;

-I10 KaKOM CTYIIEHU ITPEUMYIIECTBEHHO ITPOTEKAET MPOLECC THIPOIIU3A.

llpu evinonnenuu 3a0anus MOA*CHO 80CNONL30BAMBCS YUeOHO-MEMOOULECKUMU

nocobusmu 0s1 camocmosmenvHol pabomor cmyoenmos [8.3.2.4], [8.3.2.7].

Cnpasounas ungopmayus npeocmaenena 6 nocoouu onss CPC [8.3.2.1].

7.11.2 CamocmoamenvbHo uzyuaemvlii Mamepual meopemuieckozo Kypca,
nanucanue pegpepama (P), Koncnexkmoes (K1, K2)

Ilens paboThl OOyUE€HHUS COCTOMT B TOM, YTOOBI CO37aTh YCJOBHS, MPHU
KOTOPBIX CTYJICHTHI.

« CaMOCTOSATEIIBHO TPHOOPETAalOT HOBBIE 3HAHWUA M3  PA3IUIHBIX
UCTOYHUKOB wuHpopManuu (ydyeOHasi JUTEeparypa, Hay4dHbIE CTaTbH,
CMU, OBC, Internet);

e y4aTCs HCIOJB30BaTh MPUOOPETCHHBIC 3HAHUA JJIA  PEIICHUS
MO3HaBaTEIbHBIX 33/1a4;

« Ppa3BHUBAIOT MCCJICAOBATCIILCKUE HABBIKK W yMCHUSA (BBISBICHUS U
MMOCTAHOBKHU TIPOOJIEMBI, OMpeaAeeHus Iiejeid u 3aaad padboThl, cOopa
uHpopmaluu, aHaau3a, NOCTPOCHUS THIOTE3, 000O0IIEHNU); Pa3BUBAIOT
CHUCTEMHOE MBIIIICHHE.

TpeboBanust K cojepkaHuio W O(OPMIICHHIO KOHCHIEKTOB, pedeparta
BBIJIAIOTCS  CTyjAeHTaM Ha 1-2 Hexene oOyuenus. Kodcmekrt, pedepar
odopmisieTcsl MUCbMEHHO Ha juctax dopmara A4 (cormacHo TpeOOBaHUSIM
['OCT u CTO). PabGoTa BKItOUaET:
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-TUTYJIbHBIU JIUCT;

-coJiepKaHue;

- OCHOBHYIO YacCTh;

- CIIMCOK UCIOJIb3YEMOU JTIUTEPATYPHI.

[Ipu moAroToBKe KOHCHEKTa WM pedepaTa MOKHO HCIOJIH30BATh Kak
PEKOMEH/IOBaHHYIO YU€OHYIO JINTEPATypPy, TaK U MaTepHuasbl rI100aJbHON CeTH
Internet. Pecypcel MHpOBOW CETH TMO3BOJIAIOT CTYJICHTaM pa3BUTh HaBBIKU
MOMCKa HeoOXoauMo WHGOpPMAIUK, a TakKKe TMOJyYHTh COBPEMEHHOE
IpeACTaBICHUE O HOMEHKJIATYPHBIX Ha3BaHUSAX, CBOMCTBAX BEIIECTB U T.1I..

Ecnu Tema paboThl pacKkpbiTa HE MOTHOCTHIO, JIMOO oopmiieHre paboThl
He cootBeTcTBYeT CTO, paboTa Bo3BpaImaercst Ha 10paboTKYy.

| Hanincanue pedepara

Tema pedepara: “I'eHeTmueckas CBSI3b KIJIACCOB HEOPTaHHMYECKUX

coennHeHUH. KHCIIOTHO-OCHOBHBIE  CBOWMCTBa  BemiecTB.  DUBHKO-

XUMUYECKHE CBOMCTBA METAJIJIOB .

IIpn nanucanuu pedepara He0OXOAMMO:

- pacCMOTPETh XHUMHYECKHE CBOMCTBA  JUIsI CICAYIOMMX KJIACCOB
COCIMHCHUH: OKCHUIOB (KUCJIOTHBIC, OCHOBHBIC, aM(OTEpHBIC), THIPOKCHUIOB
(KUCTIOTHBIE, OCHOBHBIE, aM(OTepHbIE), coliel (CpeaHue, OCHOBHBIC, KUCIIBIC);
IpU ONHCAaHUM XUMHUYECKHX CBOHCTB HEOOXOIWMO YyKa3biBaTh YpPaBHCHHS
XUMUYECKHUX PEaKITUi;

- TPUBECTH TMpaBWIa W TPUMEPHl COCTABJICHHS HWOHHBIX ypaBHEHUU
peaKIuu;

- ommcarb OCOOCHHOCTH CTPOSHHUS M (DU3UKO-XMMHYECKHUX CBOWCTB
METaJIIOB.

Pazoenvt pepepama: mumynvHwlil AUCM (NEPSbIlL TUCT), COOEPHCAHUE
(cnedyrowuii ucm, nepeueHb 60NPOCO8 C YKA3AHUEeM CMPAHUY OCHOBHOU
yacmu), OCHOBHASL Yacmsv, aumepamypa (nociednuu aucm). Pegepam no
MexXHUYecKou OUCYUNIUHE, NOIMOMY Xumudeckue @Qopmynrvl U YpPAGHEeHUs
00513ameJibHbl.

IlepedyeHb 00sI3aTEABLHBIX BOIPOCOB

| Homenknamyphuole Hazéanus, kiaccugukayus u @QU3UKO-XUMUYECKUE
CB0UCMBA OKCUOO8
1.1 HWueptHble UK OE3pa3TUUYHbIE OKCHUIBI.
1.2 Comeobpa3yromimie OKCHIbI.
1.3  OCHOBHBIE OKCHJIBI.
1.4 KucioTHBIE OKCUBI.
1.5 AwmdoTepHbIE OKCUBI.
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Il Homenxnamypuvle Hazganus, Kiaccuukayusi u QU3UKO-XUMU4ecKue
CB0UCMBA 2UOPOKCUO08

2.1 OcHOBHBIE TUIPOKCHU I (OCHOBAHUS).

2.2KucnoTHble THAPOKCUABI (KUCIOTHI: OJHOOCHOBHBIE, MHOT'OOCHOBHBIE;
KHUCIIOPOJICOAEprKaIKe, OECKUCIOPOAHBIC; CUIBHBIE U CJIA0bIE JIEKTPOJIUTHI).
2.3 AmboTepHble THIPOKCHUIBI.

|/l Homenxnamyphuvie Ha38anus, Kiaccuukayus u @U3UKO-XUMUYECKUe
ceoticmea coel

3.1 Cpennue conu

3.2 Kucnsie conun

3.3 OCHOBHBIE CONHU

IV Ilpasuna cocmasnenus ypagnenuti XuMuiyecKux UOHHO-00MEHHbIX peaKyuil 8
UOHHOM uoe

4.1 IlpaBuna cocTaBjieHUs YPAaBHEHU B MIOHHOM BHJIE

4.2 Tlpumepsl COCTaBIICHUS! ypaBHEHUN B MOHHOM BUJIC

V Quszuko-xumuyeckue ceoucmea Memaiios

Il CocTaBieHHe KOHCIIEKTOB M0 CAMOCTOATEJIbHO H3y4YaeMbIM pa3jejiam
B cBsi3u ¢ OrpaHMYEHHBIM YHUCJIOM ayJUTOPHBIX 3aHATUH pa3feiabl U TEMbI

kypca Kl1"llepuoguuecknii 3akon JI.MI. Menneneea. CrtpoeHue aroma.
Xumudeckas cBsi3p', K2 "OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
OnekTpoxumus', CTYIEHThl MpPOpadaThIBAIOT CcaMOCTOATENbHO. DopMoi
OTYETHOCTH IO JAaHHOMY BHJY CaMOCTOSITEILHOW pabOThl  SIBJISIETCSA
COCTaBJICHUE CTYJACHTaAMU KOHCHEeKma C IPUBEJICHUEM U3y4aeMOro MaTepuarna.

a) PekomeHianinm k cojiepkannio koHcnekra K1

Ilucomennvlyl KoHCneKm NO U3VYEHHOMY MAMEPUATY BbINOJHAEMCS 8
pykonuctnom eapuanume. Ilpu nanucanuu KoHcnekma MON*CHO 80CNONb30BAMbCSL
pexomeHoyemou yuebHou aumepamypoii (OCHOBHasT W JIOTOJHHUTEIIbHAS
auTepaTypa—Ii.6); y4eOHO-METOINYECKUMHU MarepuaiaMu TSt
caMOCTOATEIbHOM paboThI [8.7].

[IepeueHb 00s3aTEIBHBIX BOITPOCOB
| Ilpeocmasnenus o cmpoenuu amoma

1.1 Knaccuueckue mojienu crpoenus aroma (Pesepdopna, bopa).

1.2  KopmyCKymsipHO-BOJTHOBAasi  JIBOWCTBEHHOCTh  MPHUPOJBI  JIEMEHTAPHBIX
gactull. CoBpeMEHHbIE KBaHTOBO-MEXaHMUYECKHE TIPEJICTABICHUS O CTPOCHHUH
atoma. KBaHToBble uncia. AToMHbIe opOuTanu: opma, SHEpPrusi, OpUeHTALIUS B
IPOCTPAHCTBE.

1.3  DnexTpoHHBIE KOHPUTYpAIIMU aTOMOB. DJEeKTPOHHO-Tpaduieckre GopmyJib.
[IpaBuna 3amojHEHUs: 3JIEKTPOHHBIX OpOWTalIeli B MHOTOSJEKTPOHHBIX aTOMax.
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[TpuHMIBl MUHUMYMa SHEpruH, [laymu, XyHna, mpaBuiio KieukoBckoro.
Il Ilepuoouueckuii 3axon J[.1. Menoeneesa
2.1 CoBpemennas ¢hopmyIupoBKa nepuoandeckoro 3akona J[.M. Menneneesa.
2.2 [leprOANYHOCTh U3MEHEHUS CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCTUHEHU
KaK CJICJICTBUE MEPUOJIMUYECKOTO0 U3MEHEHHUS AJIEKTPOHHONU KOH(UTYypaluu aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHMS pajuyca aTOMOB, MOTEHIMAda WOHU3ALUM, YHEPIUU
CPOJICTBA,  DJICKTPOOTPUIIATEILHOCTH,  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX U
KHCJIOTHO-OCHOBHBIX CBOMCTB, PEAKITMOHHOMN CITOCOOHOCTH.
2.3 Crpykrypa tabnuisl .M. Menneneesa. Masbie u 6ombiiue nepuobl. ['pyrmibl
Y MOATPYIIBL. DJICKTPOHHBIE S-, P-, d-, f- cemelicTBa 351eMEHTOB.
| II Xumuueckas ces3b
3.1 [Ipupoaa, OCHOBHBIE BUJIbI U MEXaHU3Mbl 00PA30BAHUS XUMUUECKOM CBSI3U.
3.2 KoBanentHas cBs3b. OOMEHHBII M JOHOPHO-AKLENTOPHBIM MEXaHU3MbI
oOpa3oBaHMsI KOBAJEHTHOW CBSI3U, DHEPTUS CBS3H, JIJIMHA CBSI3U, CBOMCTBA CBS3U
(HampaBJIEHHOCTh,  HACHIIAEMOCTh,  KPaTHOCTh,  MOJSAPHOCTH). ['eomeTpus
IpOCTEUIINX MOJIEKYJI. [ mOpuan3aius aToOMHBIX OpOUTaIeH.
3.3 MonHHas cBA3b: MEXaHMU3M 00pa30BaHUs, CBOMCTBA CBSI3U.
3.4 Metannnueckas CBs3b: MEXaHU3M 00pa30BaHMsI, CBOMCTBA CBS3H.
3.5 Bonopoanasi: MexaHu3M 0Opa3oBaHHUs, CBOMCTBA CBS3H.
3.6 MexMonekynspHas xumuudeckas cBsizb. Cunbl Ban-nep-Baansca.
3.7 Tunbl KpUCTALIMYECKUX PEIIETOK: B3aUMOCBSI3b CTPOEHUS U  (PU3HKO-
XUMUYECKUX CBOMCTB.
0) PexomMeHanu Kk cojiepxanuio KoHcnekTa K2 mo camocTosITENbHO H3y4aeMOMY

pas3acily: «OKHCIUTEIIFHO-BOCCTAHOBUTEIBLHEIC pPCaKnuu. BHGKTpOXI/IMI/IH.
3J'I€KTpOXI/IMI/I‘IGCKI/IG IponucCCoh»

Ilucbmennviu KOHCNEKM NO U3YYEHHOMY MAmepuay 8blNOJIHAEMCs 8 PYKONUCHOM
sapuanme. llpu nanucanuu KOHCNEKMa MO*CHO 80CNOIb30BAMbCS PEKOMEHOYEeMOU
VUeOHOoU Tumepamypou.

[lepedeHn 00s3aTEIBHBIX BOIIPOCOB

I Crenenp oxucnenus. [Iponeccsl OKUCIEHHUS U BOCCTAHOBICHUS. OKHCIUTENb U
BOCCTAaHOBUTENb. CUIBHEMIINE OKUCIWUTEIN W BOCCTAHOBUTENH. (OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIC PEAKIMU: THUIIbl PEAKLHM, MPUMEPHI, NPaBWJIA COCTABICHUS
YPaBHEHHUM.

2 T'anibBaHMYECKU 3neMeHT. Bogopoaubii anekTpoa. CTaHIapTHBINA 3JIEKTPOIHbBIN
MOTEHIUAJ CUCTEMBI. Y paBHeHUEe HepHcra. P HanpsyKeHn METalIoB.
3 DIEeKTpOIU3 pacIjIaBOB U pacTBOPOB. 3akoHbI Dapajes.
4 Koppo3us METaNIOB: BUJIbI KOPPO3UH, CIIOCOOBI 3alUTHI.
S DIEKTPOXUMHYECKUE METOIBI IMOJYYEHHS] YUCTHIX METAJIIOB.

Cpoxu Bbemosnenus pador (P, K1,K2) ykazamer B m. 4.1 u B
kaneHgapHoMm 1uwiaHe kypca (IIpunoxkenune 5). KonamdecTBO pPEeUTHUHTOBBIX
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OaJIJIOB, BBICTABJISIEMBIX 3@ BBIMIOJIHEHHBIE PAa0O0THI, yKa3aHo B [lpunoowcenue 3.

bannvno-peiimuncosas

cucmema

OYEHKU ycnesaemocmu cmyéenmoe.

[Tokazarenu, KpUTEPUHU U IIKaJIA OICHUBAHUS padOT MPUBEICHBI B TaOIUIIE 6.
Tabauya 6 TlokazaTenu, KpUTEPUH U IIKAJA OIICHUBAHUS
pedepara (P), koncnexroB K1, K2

ITokaza- Kpurepuu [ITkama oneHUBaHUSA
TEIIN OLICHUBAHUSA
OLcCHU-
BaHUs
Komne- | CBoeBpeMEeHHOCTH
menyuy | BPIIOTHCHUS
(Pedepar max — 1 6ann) | Paboma evinoanena é cpox — 1 6a.
YKE-1, | max - 0,56
OIIK-3 (Koncrnexr ~0.506amm) | PaGora BBIONHEHA BHE cpoka — 0,5 Gair.
*-
AKKYpaTHOCTb PaGota rpamMOTHO ¥ aKKypaTHO BBITNOJHEHA,
oopmiienust paboTh: | coorsercTByeT ctanaapry CTO [7.3.2.8] — 1 6an.
HJIK: Eie‘bepaT max —1 62””8 ; Pabora HeuntabespHa, HeOpexkHa — 0,5 Gar.
3-YKE-1 OHCHEKT Mmax— ,
Y-VKE-1 | 6amn)
B-YKE-1 | JIOTU4HOCTH Paboma nocuuno uznoosxcena, cmpykmypuposaua,
3-OIIK-3 | ioctpoenus umeem 4emKyr —CMpPYKmypy, HpOCIeHCUBAOMCS
IJ; ggllgg yemxue 83auUMocesazu medxdcoy wacmamu pabomol— 1
T (Pedepar oau.
max — 1 6asmn) Pedepar Brirouaer:
+# THTYJIbHBIH JIUCT;
31,
22 ¥ COJIepKaHUE;
’ + BBeJIeHUE (TOCTAaHOBKA MPOOJIEMBI);
33, +# OCHOBHYIO 4YacTh (BCE pPEKOMEHIOBaHHbBIC
37, BOIIPOCHI  JIOJDKHBI OBITH  PACCMOTPEHBI B
39, pabore).
Y3, + 3aKJII0UYCHHUE (OCHOBHBIC BBIBOJBI);
V6-8 fKCHI/ICOK UCIIOJIB3yeMOU JTUTEPATYPHI;
B3-4 OHCIICKT BKJIIOYACT:

TUTYJIbHBIM JIUCT;

coJiep)KaHue;

OCHOBHYIO YacTh;

CIMCOK HCIIOJIb3YyEeMOM TUTepaTyphl,

BCE PEKOMEHIOBaHHBIE BOTIPOCHI PACCMOTPEHBI
B pabore.

Hekortopble pa3nenbl omvcaHbl HEJIOTUYHO, 3aMKUCh
cTpykTypupoBana: -0,5 6a.
OTCcyTCTBYeT JIOTHKA U3JI0KECHMS,
cTpykrypupoBana — () Ga.

Lo S SR S

pabota He
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CooTBeTCTBHE CopnepkaHue COOTBETCTBYET TEME, TEMa MOJHOCTHIO
coJiep kaHus pabOTBI | pacKpbITa, OMHCAHBI BCE OO0s3aTCIIBHBIC BOIPOCHI,

TeMe, Ka4eCTBO U WCTIOJIb30BaHbl HAyYHBIC JINTEPATYPHBIC UCTOUHUKH—
noiHoTa coopannoro | 7 6an. (P); 3 6an. (K);
MaTepuaia ConepxkaHne COOTBETCTBYET TeME, TeMa YaCTHYHO
(Pedepar P packpbiTa, He OMHCAHBI BCe 00s3aTEIbHBIC BOIIPOCHI,
max — 7 6ai) UCTIOJIb30BaHbl HAy4YHBIC JIUTEPATyPHBIE UCTOYHUKH,
(Koncmekt K 4 6an. (P); 2 6an. (K);
max — 3 6an) Coneprxanue HE COOTBETCTBYET TeMe,
UCIIOJIb3YEMBIC JUTEPATypPHBIC UCTOYHUKHU
COMHUTEJBbHBI, TBOPUECKOE 3a/laHue HE OTPAKEHO —
0 Gan.

Bcero 3a TB31 (unu | Padoma 3aumena — om 5,0 oo 10 oan.

Pedepar): Paboma nezaumena — om 0 0o 5,0 6an.
max — 10 6aun., (mpebyemca Koppekmupoeka, noémopHas coaua
min — 5,0 Gau., Ppadomul nocie ucnpasienus)

Bcero 3a Koucnexkr | Paboma 3aumena — om 3 oo 5,0 oan.

max — 5 oai., Paooma nezaumena — om 0 0o 1,5 oan.

min — 3 Gau. (mpebyemca KoppeKmupoeka, noemopHas coaua
padombwl nocjie UCnpasieHus)

Ecau paboma 3aumena — pesynomamul 00yueHus
00CmuZHymul.

Ecau  paboma nezaumena —  pezyromamol
00yueHus He 00CMUZHYMIbL.

Hawnnyumne paboThl MpeacTaBisiOTCS B BUAE JTOKIAI0B Ha MPAKTUUYECKOM 3aHITHUU. 3a
TBOPYECKUHN TMOJXOJ K BBINOJHEHHIO PabOThI, OTBETCTBEHHOE OTHOILIEHHWE K padore,
KaueCTBEHHOE PACKPBITHE TEMbI MPENOJaBaTelb MOXKET BBHICTABUTh OOHYCHBIA Oamt (OT

1.5)

*YacTh KOMIIETEHIINH.

7.1.1.3 Iloozomoeka K évinoanenuio JIP u 3auwquma JIP

J{ns aydinero yCcBOEHHUsI MaTepuala, pa3BUTUS YMEHUH, MOJYyYEHUS! HABBIKOB
HKCIEPUMEHTAIBHON pPadOThl, Pa3BUTHUS TBOPYECKUX CIIOCOOHOCTEH M HABBIKOB
paboThl B KOMaH/Ie CTYJCHTHI BBIMOJHSIOT JTa0OpaTOpHbIC PabOTHI MO Pa3TUIHBIM
TEMaM.

[Ipu moaroToBke K JabopaTopHON paboOTe CTYAECHT JOHKEH OCBOUTH YUEOHBIM
Marepuasl 1o Teme paborel (Omnepexaromass CPC), moaroroButh mabiioH K
BbInosIHeHHIO JIP (1100 BOCTIONB30BaThCSl TOTOBBIMHU 11120JIOHAMH, UMEIOIIMMHUCS Ha
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kKadeape ans HeKOTOpbIX padot). JIP opopmisiercs mucbkMeHHO Ha JucTax opmara
A4 (cormacHo TtpeboBanusaMm, CTO k odopmIIeHHIO TEKCTOBOW TOKYMEHTallUU
[8.3.2.8]). ITocne BbimomHeHus JIP cTyaeHThI, KaK IPAaBHIIO, B JCHb BBIMOTHCHHS
paboOTBl YCTHO OTBEUAIOT HAa KOHTPOJIBHBIE BOIPOCH Yy4eOHO-METOIMYECKUX
ykazanuii (JIP) win BBIIOJHSIOT TECTHI O TeMe paboThl (3amura JIP).
Konn4ecTBO peMTHHTOBBIX OAJIJIOB, BRICTABIISIEMBIX 32 BBIMIOJHEHUE U 3aITUTY
JIP, yxazano B [lpunoowcenue 3. bannbno-petimunzogas cucmema OYeHKU
ycnesaemocmu CmyoeHmos.
[Tokazarenu, KpUTEpUM MU IIKAJIA OLICHWBAHUSA BbINOJIHECHUE W 3amuThl JIP B

tadure 7.
Tabmuma 7 Iloka3aTenu, KpUTEPUH U MIKaJIa OIICHUBAHUS BHITIOJHCHHUE U 3anTUThl JIP

ITokaza- Kpurepuun [IIkama oneHUBaHUS

TEIIA OLICHUBAHUSA

OLCHU-

BaHUS
Komne- | Boinonnenue JIP Paboma evinonnena 6 cpox — 0,5 6an.
menyuu CBOEBPEMEHHOCTD

VKE-1. | BPITOMHEHHS Pabora BrInioHEHA BHE cpoka — 0,3 Oau.

TIK-3 . | (max—0,5 6Gamn)
0 " | PabGota BeImoniHEHA ¢ | Paboma @wvinoiHeHa ¢ coOM0OeHueM MmMexHUuKuU

| cobmronenneM beszonacnocmu 6 cpok — 0,5 Oar.

v H’HI;'{MB TCXHUKHU
3-VKE - 1, | Oe30macHoCTH CryneHT rpy0O0 Hapyliui TMpaBujia MOBEACHUS B
3-00K — 3 | (max —0,5 6amm) nabopatopuu, HE COOMI0al TEXHUKY 0€30MacHOCTH

(31-39) —0,3 6ai.

AKKYypaTHOCTb Pabota rpamMOTHO H aKKypaTHO BBINOJHEHA,

g,_y?Ede_T}i odopmiienns otueta | coorsercrayeT crangapty CTO [8.3.2.8] — 1 6an.
v-ork-3 | 9P

(V1-V9) (max -1 Gamn) Pabora HeuntabenbHa, HeOpekHa — 0,5 Gair.

JlorngHOCTH u | Paboma 1noeuuno usnodicena, CmMpyKmypuposaud,

v/ Bnanets | CTPYKTypUPOBaH- umeem HemKkyrn —CMpPYKmypy, HpOCIeHCUBAOMCS
B-VKE -1, | gocts oTueTa yemKue 63aUMOCEA3U MeNCOY HACMAMU PabOmbl—
B(](B) 1r-H]§35_)3 (max — 1 6asmr) 1 6am.

Ortuer o JIP BKIIOYaET:

* TUTYJIbHBIN JIUCT;
* 1eJIb pabOTHI;
+# TCOPETUYECKYI0 4YacTb (HE IPUHHUMAIOTCS
KCEpOKOIIMH, [IEYATHBIE BAPUAHTHI);
+# DKCIEPUMEHTANbHYI0 4YacTh (IIA0JIOH MOXKET
OBITh pacreyaras ¢ JEKTPOHHOTO BapHUaHTa);
+ BBIBO/I.
PabGota HecTpyKTypupOBaHa, HEKOTOpBIE pa3aeibl
OTCYTCTBYIOT, = TEOPETHYECKas  4YacTb  paboThI
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MPEACTABIIET COO0OM KCEPOKOMHIO (CTYyICHT He
BBIOpaJl OCHOBHBIE HJIEM U3 TEKCTAa), HET JIOTUKU B
n3noxennun — 0,5 Oan.

CooTtBeTcTBUE CognepxaHue  COOTBETCTBYeT  TeMme  paboThl,
coliepkaHusi pabOThl | TPAMOTHO OMUCAaH MPOBEJACHHBIA  IKCIIEPUMEHT,
TeMe paboThl, | pe3yabTaThl U3MEPEHUN YyKa3aHbl B TaOJIUYHOM,
KaueCcTBO OMHCaHMs | rpa)UuecKOM WM WHOM BHUJE, MPOU3BEICHBI BCE
IKCIIEPUMEHTA TpeOyeMble B METOAMYECKOM YKa3aHUU pPacUeTHhl,
(max — 1 6au) MOCTPOCHBI HEOOXoAMMbIE A (POpPMYITHUpPOBAHUS,
BBIBOJIOB rpadukmu, paccYuTaHbI HNCKOMBIE
BEeITMYMHBI, TIPOM3BEIACH pacyeT MOTPEIIHOCTEMH,
3aMMCaHbl  ypaBHCHUS  XHUMHYECKUX  PEaKIIHi,
c(hOpMyIMPOBAH Pa3BEPHYTHIN BbIBOI— 10a.
ConepxaHue HE COOTBETCTBYET TeMe paboThl,
OTCYTCTBYIO BBIIIIE OMHUCaHHBIE 3Tarbl paboTei— 0,5
Oas.
3amura JIP: | Omeem oawn 6epHo, chopmyIUposarvl HeobXooumble
NPaBUILHOCTE  OTBETA | 017 paAcKpblmusi memMbvl NOHAMUS, ONnpeodeneHusl,
Ha KOHTPOJIBHBIC | 3qxonbl.  3akonvl  3anucamvl  mMamemamuyecKku,
BOTIPOCHI YI€OHO~ | 1qcumgposanst obosnauenus. Ilpasunvho sanucarvl
METOIMHECKOro ypasnenus xumuueckux peaxyuil. Packpeim cmwici
yKasatmi K JIP BeNUUUH, (DYHOAMEHMATIbHLIX KOHCIMAHM, UX eOUHUY
(yCTHBIT ~ OTBET B
Bopye —s Cmydenm cnocoben UCHOIb308aMb
MEKITy CNPABOYHBIU MAmMepua Ois ULIIOCMpayuyu omeema —
IMperioaaBaTcjicM u 163']1'
KOMAHIOM, OTBeT Ha BONPOC JaH YaCTUYHO, MPHUCYTCTBYIOT
BBITIOJTHSIBIIICH JIP, | HeBepHbIE  (QOPMYIMPOBKM HJIM  MaTEMAaTHYECKHE
pabota B Maioii | 3aIIUCH 33aKOHOB; HEBEPHO OIMCAHBl BEJIWYMHBI.
KOMaH; 1€) [Tocne muckyccuu ¢ TIpenoiaBaTesieM WiId B JUAJIOTe
(max — 1 6ai) MEXAYy  4YICHaMh  KOMaHAbl CTYHEHT  MOXKET
ucrpaBuTh ommoku — 0,5 Gau.
OTBeT HEBEPHBIA, CTYACHT HE MOXET JaThb BEPHBIM OTBET
IIOCIJIC O6U.[CHI/I$I C IpCrogaBaTcjieM UJIHW YJICHAMHW KOMAH/bI —
0 Gaun.
Bcero 3a JIP: Paboma  3aumena, pezynromamot  00yYeHUA
max — 5 6au., oocmuzuymsl — om 3 00 S oa.
min — 3 o6ai., Paboma mue3aumena, pezynromamol 00yuenus

Hedocmuznymul — om 0 0o 3 6an.
(mpeodyemca Koppekmupoeka, nOGmopHas coaua
Ppadomul nocjie UCHPABIEHUs)

3a TBOpUYECKHUI MOAXOJ K BBHINOJHEHHUIO PabOThI, OTBETCTBEHHOE OTHOIIEHUE K padoTe,
paIoHaIN3aTOPCKUE TPEUIOKESHHSI 10 YCOBEPIICHCTBOBAHUIO METOIUKU BBITIOTHEHHUSI
9KCIIEPMMEHTA IPEIoaaBaTellb MOKET BBICTABUTh OOHYCHBIN O0asmt (o1 1-3)

*qacThb KOMIICTCHIIUN
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7.2 Nnast nnopmanus
JIns OLICHKHM JIOCTHKEHHMH CTyJE€HTa HCIIOIb3yeTCs OalllTbHO-PEUTHHTOBAS
cucrema (IIpmnoxenne 3).
Jlns meneit mpoMeXXyTOYHOM aTTeCTallMu HMCIONb3yeTcsl (OH[ OLIEHOUYHBIX
cpencts (POC) no aucuurmune (I[punoxenue 4).

8 YYEBHO-METOJINYECKOE n NHOOPMAIIMOHHOE
OBECINEYEHUE YYEFHOH JUCHUILIUHBI

Ilepeuenv numepamypot akmyanuzupoean

8.1 OCHOBHAJS JIUTEPATYPA 11O JUCIHUIIJIMHE

8.1.1 I'munka, H.JI. OO6mas xumwus : ydyeOuuk mist By3oB/ H. JI. I'munka ; mon
penakuueit B. A. [TonikoBa, A. B. babkoBa. — 20-e u3n., nepepab. u mom. —

MockBa :  UznmarensctBo  IOpaitr, 2023.— 717c.—  (Bsicuiee
obpazoBanue). — ISBN 978-5-534-19092-2. — TekcT : 2JIEKTPOHHBIN //
O6pazoBaTenbHast matdopma FOpaiit [caiit]. —

URL: https://web5.urait.ru/bcode/512502 (maTa oopamenus: 10.09.2023).

8.1.2 TI'munka, H.JI. 3agaum u ynpaxkHeHuss 10O oOmIe XUMHH : Yy4dyeOHO-
npaktuieckoe mocodue / H.JI. I'muuka ; monm penmakmueit B. A. Ilomkosa,
A. B. babkoBa. — 14-¢ m3n. — Mocksa : M3zmarenscTtBo FOpaiit, 2023. —
236 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-8914-4. — Tekcr :
anekTpoHHbld //  OOpazoBarenbHass Mmiargopma IOpait [caiit]. —
URL.: https://web5.urait.ru/bcode/510622

8.1.3 TI'amnka, H. JI. TIpaktukym mo oOmiei xumun: ydeOHOE mocodue s By30B /
H. JI. I'nunka ; 101 penakuuei B. A. IlomnkoBa, A. B. ba0OkoBa,
O. B. HecrepoBoii. — MockBa : HznmatensctBo [Opaiit, 2023. — 248 c. —
(Beiciee o6pazoBanue). — ISBN 978-5-9916-3480-9. — Tekcr : 21meKTpOHHBIH //
Oo6pazoBaTenpHas miatgopma IOpaiit [caifT]. —
URL: (mata oopamenus: 10.09.2023).

8.1.4 MaprtbiHoBa, T. B. Xumusa : yue6GHuk u npaktukym ans sysos/ T. B. MapTbiHOBa,
. B. AptamoHoBa, E. b. NogyHoB ; noa obwen pegakumen T. B. MapTbiHOBOW. — 2-e
n3g., uenp. n gon. — Mockea : M3patenbctBo KOpant, 2023. — 368 c. — (Bbiclee
obpasoBaHue). —  ISBN 978-5-534-09668-2. —  TekcT :  3MneKTPOHHbIK  //

O6pasoBaTenbHas nnatcopma Opawnt [canT]. —
URL.: https://web5.urait.ru/bcode/511370

8.1.5 Kupumuos, B. B. Heopranuueckas xumwus. TeopeTuueckue OCHOBBI :

Yuebnuxk mns By3oB / B. B. KupwwuioB. — 2-e usn., crep. — CaHKT-
[TerepOypr : Jlanw, 2021. — 352 ¢. — ISBN 978-5-8114-8516-1. — TekcT :
AJEKTPOHHBIN // JlaHb : 3JeKTpoHHO-OMOMMoTeuHass cucrema. — URL:

https://e.lanbook.com/book/176659  (mata oOpamenus: 08.09.2023). —
Pexum nocryna: st aBTOpU3. MOJIb30BATEIIEH.
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8.2 JONOJIHUTEJIBHASA JIMTEPATYPA 11O INCIHHUIIJIMHE

8.2.1 Oo6masa xumus. Teopusi u 3axauu [DiaeKTpoHHBIH pecypc] : ydueOHOE
nocooue / H.B. KoposuH [u ap.] ; nox pea. H.B. Koposuna, H.B. Kynemioga.
— DnektpoH. gaH. — Cankr-IlerepOypr : Jlanp, 2023. — 492 c. — Pexum
OCTyHa: URL: https:/e.lanbook.com/book/291182 — 3aril. ¢ IKpaHa.

8.2.2 54 (075) K68 Koposun H.B.OOmas xumus [Tekcr]: ydeOHUK 11 By30B/
Koposun H.B.— M. : M3parenbctBO «Bricmasg mxkona», 1998. — 559 c.-
(yueOHuUK 15 OakanaBpoB, moOeIUTENh KOHKypca yueOHUKOB). — I'pudy: pek.
MO P® B kauectBe ydyeOHHMKA JUIsl CTYJIEHTOB BY30B, OOYYalOIIUXCS IO
TEXHUYECKUM CIIeIMAIBHOCTAM U HampaBiieHusiM. ISBN: 5-06-003471-2.

8.2.3 54 (075) I'S4 TI'muuka H.JI. O6mas xumus [Tekcr]: ydyeOHOE mocoOue
s By3oB/ H.JL.I'munka; mox pea. A.M.Epmakoa. — 30-e u3n., ucnp. — M.
: M3parenbcTBO «MHTEerpan-IIPECCy», 2004. — 728 c.- IIpeam. ykas.: ¢.706-
727. — I'pud: pex. YMO Bricuiero oopazoBanus. ISBN: 5-89602-011-1.

8.2.4 AxmeroB, H.C. O0mas u HeopraHudeckas XUMHs [ DIEKTPOHHBINA pecypc] :
2018-07-12 / H.C. AxmeroB. — DmekTpoH. madH. — Cankrt-IlerepOypr :
Jlanb, 2018. — 744 c. — Pexum pmocrtymna: htips:/e.lanbook.com/book/481298 —
3ari. ¢ 3KpaHa.

8.25 54 (075) I'20 T'apmuu A.Il. O0Omas 1 HeopraHuyeckass XMMHUs B CXEMax,
pUCYHKax, TabJIuLax, XMMUYECKUX peakuusx [Tekct]: yueOHOe mocobue
st By30B / A.IL. Tapmun. — CI16.: Iutep, 2013. — 288 c.: . — (YuedbHoe
nmocooue). - I'pud: nonmymeno YMO B kadecTBe y4eOHOTO MOCOOMS IS
ctyaeHToB By30B. ISBN: 978-5-496-00043-7.

8.2.6 54 A86 Apremenko A.W. Opranndeckas xumus [Tekcr]: y4e6. mocobue s
CTYJ. HEXMMHUYECKHUX CIell. BeIcmuX y4eO. 3aBenenuit/ A.M.Apremenko. — 2-e
u3., nepepad.- M.: Beicmias mkona, 2005. — 605 c.: wi. — (YyebHoe nocobue). -
I'pud: non. MO PD B kayecTBe yd. mocoOusi sl CTYACHTOB HEXMMHUYECKHX
cnermaiabHOCTEH By30B. ISBN:  5-06-0004031-3.

8.2.7 Apremenko, A.M. Opranudeckass XMMHS JUIi HEXHMHUYCCKMX HarpaBlICHHN
NOJATOTOBKHU [DJEKTpOHHBIA pecypc] : yuebHoe mocodue / AWM. ApremeHko. —
OnekTtpoH. nad. — Cankrt-IlerepOypr : Jlans, 2022. — 608 c¢. — Pexum nocryna:
URL: https://e.lanbook.com/book/211391 . — 3arJ. ¢ 3KpaHa.

8.2.8 MMasuoB, H.H. O6mas u Heopranndeckass XuMusi [ DJIeKTPOHHBIH pecypc] : yueOHUK
/ H.H. TlaBnoB. — DnekTpoH. nan. — Cankrt-IlerepOypr : Jlans, 2021. — 496 c.
— Pexum pmocryma: https:/e.lanbook.com/book/177840 — 3aril. C JKpaHa.
( PekoMenmoBaHo YueOHO-METOIMYCCKUM OOBEAMHEHHEM BY30B Poccuu 110
00pa3oBaHMIO B 00JACTH TEXHOJIOTHH).

8.2.9 IMupeabcon, B.I'. KantoBas xumwus. MOJCKYJbI, MOJEKYJISIPHBIC CHCTEMBI H
TBEpJIble Tejla [DNEKTPOHHBIN pecypc] : yuebHoe nmocodue / B.I'. Ilupenbcon. —
OnekTpoH. maH. — Mocksa : U3narensctBo "Jlaboparopus 3nanmii", 2025. — 522
c. — Pexum noctyna: URL: https:/e.lanbook.com/book/495278 — 3aril. ¢ 3KpaHa.
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8.2.10 Kambimos, B.M. Ctpoenue BemiecTBa [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue
/ B.M. Kampimos, E.I'. Mupomaukosa, B.I1. TataypoB. — DnekTpoH. maH. —
Canxkr-IletrepOypr : Jlawp, 2024, — 236 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/359948 — 3aru. ¢ skpaHa.

8.2.11IIpecc, U.A. OcHoBBI 001Iel XUMHUH [DNEKTPOHHBIN pecypc] : yueOHoe mocobue /
N.A. Tlpecc. — Dnextpon. nan. — Cankr-IlerepOypr : Jlanb, 2012. — 496 c. —
Pexxum noctyna: https://e.lanbook.com/book/4035 . — 3ari. ¢ skpaHa.

8.2.12 54 (075) C89 CysopoB A.B.OOmas xumus [Tekct]: y4eOHUK s By30B
A.B.CyBopos, A.b. Hukonsckuii. —CII106.: Xumus, 1997. — 617 c. — I'pud:
pek. ['oc. Komurerom P® mno BeiciieMy 0Opa30BaHHIO B KauecTBE y4eOHHMKA
IJISL BY30B.

8.2.13 Kenausan, O. /[. 3aHnMaTeIbHBIC OIBITHI 110 XUMHUH : y4€OHO-METOANIECKOE
nocobue / O. JI. Kennusan, A. C. Xeprek. — Koi3but : Tysl'Y, 2019. — 105
c. — Tekcrt : anexTpoHHBIH // JIaHb : 2IEKTPOHHO-OMOINOTEUHAS CUCTEMA. —
URL: https://e.lanbook.com/book/156259

8.2.14 Xumus : Xumus : yueonuk / JI. H. bounos, U. JI. [Tepdunosa, T. B. Cokomnoga, JI.
B. IOmameBa. — Cankr-IletepOypr : Jlans, 2022. — 272 c¢. — ISBN 978-5-8114-

2038-4. — TexcT : amekTpoHHBIN // JIaHb : 3MEKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL.: https://e.lanbook.com/book/212324 (nata oOpamenus: 08.10.2024).

8.3 Yuebno-memoouueckoe obecneuenue OUCUUNIUHbL

8.3.1 Memoouueckue pykoeoocmea 0.1 HNPOBEOCHUA 1AOOPAMOPHLIX padom no
oucyuniuHe

8.3.1.1 3apsiackas FO.B. OcoOeHHOCTH Kinaccu(PUKaIMy U T€HETUYECKast
CBSI3b OCHOBHBIX KJIACCOB HEOPTaHUYECKUX  COCJIMHEHMUM.
Metoanueckoe pyKOBOJICTBO K JabOpaTOpHOU paboTe MO Kypcy
XUMHH JIJISL CTYJICHTOB BCEX HANPaBICHHUI MOATOTOBKH OYHOU U
O4HO-3a04HON (opM oOyuenus. — HoBoypansck: HTWU HUAY
MUDU, 2024. - 47 c.

8.3.1.2 3apsackas FO.B. Omnpenenenre BOJOPOJHOTO — IOKAa3aTels
pacTBOPOB  TUTPUMETPUUYECKUM U AIEKTPOXUMHUYECKUM
MeToJaMi. MeToauueckoe PYKOBOJCTBO K J1abopaTOpHOM
paboTe MO KypCcy XHMHHU JJisl CTYyJCHTOB BCEX HAIpPaBICHUIA
MOJATOTOBKM OYHOW H OYHO-3a04HOM ¢dopMm o0OyueHus. —
Hogoypansck: HT HUAY MUOU, 2022. - 48 c.

8.3.1.3 3apsiackas FO.B. T'uaponus coneit. Metoanyeckoe pyKOBOJICTBO
K JabopaTopHOU paboTe MO KypCy XUMHUHU JJIS CTYJIEHTOB BCEX
HaMpaBJICHUW TOJTOTOBKM OYHOM M OYHO-3a04HOM (popm
o0yuenus. — HoBoypansck: HTU HUAY MUOU, 2023. — 38
C.
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8.3.14

8.3.1.5

8.3.1.6

8.3.1.7

3apsHckas FO.B. M3ydyeHune 3aKOHOB KHWHETUKM W YCIOBHM
YCTaHOBJICHUSI XMMHYECKOTO paBHOBecus. Meroguueckoe
PYKOBOJICTBO K BBINOJIHEHUIO Ja00paTOPHOM padOTHI IO KypCy
«XHUMUS» IS CTYAECHTOB BCEX HAIPABICHUN MOJATOTOBKHA OYHOU
U O04YHO-3204HOM (hopMm oOyuenusi. — HoBoypanbck: HTU HUAY
MUOU, 2023.- 42 c.

[lymepuna I'.K.. Onpenenenne MOIIpHON MacChl 3KBUBAJIEHTOB
MeTajula METOJIOM BBITECHEHUS BOJopoaa. MeToanyeckoe
PYKOBOJICTBO K J1a0OpaTOpHOl paboTe MO KypCy XUMHUM ISt
CTYJICHTOB BCE€X HaIpaBJCHUUA TMOATOTOBKM U Bcex QopMm
oOyuenusi. — HoBoypansck: HTU HUAY MUDU, 2022.- 16 c.
[lenxanuen [I1.M. Onpenenenue YyHcia dapajes.
Metoandeckoe pyKOBOJCTBO K JIaDOpaTopHO# paboTe Mo Kypcy
XUMHUU JJI CTYJICHTOB BCEX HAIPABJICHUN MOJATOTOBKH M BCEX
dbopm 006yuenus. — Hosoypansck: HTU HUAY MUDU, 2015. —
12c.

3apsnckas HO.B. OkucautenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.
Metoauueckoe PYKOBOJCTBO K BBIMOJHEHUIO Ja00pPaTOPHOM
paboThI 10 KypCcy «XUMHS» JJIs CTYyJACHTOB BCEX HAIPaBICHUI
NOATOTOBKM M Bcex ¢opm oOyuenus. — Hosoypansck: HTU
HUSAY MU®U, 2023.- 16 c.

8.3.1.8  3apsuckas }0.B. COopHuk nmabopaTopHbIX pabOT MO Kypcy XMUMHUHU
s ctyaeHToB HampasieHus moarotoBku 13.03.02 odnHO-3a04HOM
dbopmbl 00yuenus. — Hosoypanbck, HTW1 HUAY MUDU, 2024. —

45 ¢

8.3.2 VuebHno-memoouueckue yxkazanus u nocoous 01si CamocmosmelbHOU
pabombl cmyOeHmos:

8.3.2.1

8.3.2.2

3apsackas 1O.B. ChpaBoyHoe 1mocoOue MO JIUCHUIUIMHE
«XuMus» ISl CaMOCTOSITENIbHOM pabOThl CTYIAEHTOB BCEX
HaIMpaBJIE€HUW TOATOTOBKM OYHOM W OYHO-3a04HON (popMm
oOydenus. — Hopoypansck: HTU HUAY MUDU, 2024. — 47c.
3apsHCKas 10.B. Crtpoenue aToMma. DJIEKTPOHHBIE
koHurypanuun aroM. OOpa3oBaHHEe XHUMHUYECKOW  CBS3H.
Meroanueckoe mocobue i CaMOCTOSITEbHOM — pabOThI
CTYJEHTOB BCEX HaIpaBJIE€HUN TMOATOTOBKM M Bcex (opm

oOyueHust mo auciuiuinae «Xumusi». — Hooypambck, HTU
HUAY MUOU, 2023.- 72 c. (c BapuanTamu [13).
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8.3.2.3

8.3.2.4

8.3.2.5

8.3.2.6

8.3.2.7

8.3.2.8

8.3.2.9

3apsiackas  HO.B.  CnocoObl  BbIpaK€HHS  KOHIICHTpAIUU
pacTBOpOB. OcobeHHocTH MOBEICHUS pacTBOpPOB
HEDJIEKTPOJIUTOB. Metoauueckoe nocooue ISt
CaMOCTOSITEIbHOM  paOOThl  CTYJEHTOB BCEX HAMpaBICHUIN
MOATOTOBKH W BceX (opM 0O0ydeHHs MO Kypcy «XUMHUSD». —
Hosoypanwsck, uza. HTU HUAY MU®OU, 2024. - 359 c. (c
BapuanTamu /[3)
3apsackas HO.B. PacTtBopbl: MeTOABl pacyeTra KOHIICHTpAIUU
pPacTBOPEHHOTO BemlecTBa. MeToauueckoe PYKOBOJCTBO K
CaMOCTOSITEIbHOM paboTe MO KypCy XUMHH JJISI CTYJIEHTOB BCEX
HalpaBJICHUW TOATOTOBKU M Bcex (opMm oOydeHus. —
Hosoypansck, HTU HUAY MUDU, 2024. — 74 c. (nomoH.)
3apsHCKas 10.B. Tepmoxumusi. [Ipocrenmmue
TEPMOJIMHAMUYECKHE pacueThl. MeToan4yeckoe mnocodue st
CaMOCTOATEJIbHOM PabOThI MO KypCY XUMUHU JJIsI CTYJEHTOB BCEX
HamnpaBJIeHUH TOATOTOBKM W BceXx ((opM O0OydeHus. —
Hosoypansck, HTU HUSTY MU®DU, 2024. — 58 c. (gomonH.)
3apsackas 1O.B. Kuneruka. Metoguueckoe mocobdue s
CaMOCTOATENIbHON Pa0OThI IO KypCY XUMUU JJIsI CTYAEHTOB BCEX
HalpaBJIeHUW TOATOTOBKU U Bcex (QopMm oOyueHus. —
Hosoypansck, HTU HUA MUDU, 2023. - 63 c. (1omoH.)
3apsackas  HO.B.  OcoOEHHOCTHM  TIOBEJAEHHS  PacTBOPOB
ANIEKTPOIUTOB. MeToaudeckoe Mmocooue JJjisi caMOCTOSTEIbHOM
paboThl MO KypCy XMMHUHU ISl CTYJEHTOB BCEX HaIpaBJICHUIN
noAroToBKH U Bcex (opMm oOyuenus. — Hooypansck, HTU
HUAY MUOU, 2022. - 33 c.

bensies A.E. Cranmapt opranmzanuun CTO HI'THU-2-2014.
TpeboBanus Kk OQOPMIICHHIO TEKCTOBOM JIOKYMEHTAIIMH.-
Hogoypansck: HT HUAY MU®DU, 2014.-147 c.

3apsiackas  FO.B.  YueOGHo-Meromuueckoe mocoOue s
MOATOTOBKH K MPOXOXKIACHUIO MPOMEKYTOYHON aTTeCTaluM IO
TUCHMIUTMHE «XHUMHUS»  CTYJICHTaMHU BCEX  HampaBJICHUM
MOATOTOBKA OYHON M OYHO-3a04HOU (popM 00ydeHus (TECTOBbBIC

BOIIPOCHI, TPUMEPHI BBINIOJIHEHUSI TECTOBBIX 3aJaHUN) —
Hosoypansck, HTU HUAY MUDU, 2024. - 55 c.

8.3.2.10 MeToauueckue yKka3aHusi 1 KOHTPOJIbHbIE 3aJJaHUsI MO KypPCy

XHMMH  UISI  HampaBJieHHsl  NMOJAT0TOBKH 13.03.02
“DIIEeKTpOIHEPTETUKA 151 ANEKTPOTEXHUKA™ npobus
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“OnekTponpuBo]; H aBroMmarWka' (O0YHO-3a04Has  opma
oOyuenust) — Hosoypansck, HTU HUAY MUOU, 2024. - 61 c.

8.3.3 KomrmuiekTbl OHJIETOB TEKYHIEr0o U MPOMEXKYTOUHOTO KOHTPOJI,
pa3laTouyHble MaTepuajgbl B II€YaTHOM M DJJICKTPOHHOM (opmaTax
HaxonaTcs Ha kadeape Obwenayunvix AUCUUIUIAH, TPEACTaBICHBI B
paboueil mporpamMme  JUCHUIUIMHBI  «Xumus» u  DPOC g
MPOMEKYTOUYHOU aTTECTALINHU.

8.3.4 Jlureparypa, peKOMEHJIOBaHHAs JUIsl BBIIIOJIHEHUS JONOJIHUTEIBLHON
paboThl Uil  yBEIMYEHUSI PEUTHMHIOBBIX  OamioB  «MDU3HKO-
XHMHYEeCKHe CBOMCTBAa METAJIOB, METAIMYECKHX CIJIABOB.

COBpeMeHHbIe INICKTPOXUMHUYECCKHUE TEXHOJIOINH>»

1.06mas xumusi. Teopus u 3agaun : yueoHoe nocooue aiisg By3oB / H. B. Koposun, H.
B. Kynemos, O. H. I'onuapyk [u ap.] ; nox penakuueit H. B. Koposuna, H. B. Kynemosga.
— 5-¢ u3n., crep. — Cankrt-IlerepOypr : Jlanb, 2021. — 492 c. — ISBN 978-5-8114-
7334-2. — Tekcrt : 2neKTpoHHBIH // JlaHb : 35ekTpoHHO-O0MbroTeyHas cucrema. — URL:
https://e.lanbook.com/book/158949

O6mas xumus. Teopus u 3agaun / H. B. Koposun, H. B. Kynemos, O. H. ['onuapyk
[u np.] ; mox penaxuueit H. B. Koposuna u H. B. Kynemosa. — 7-e uzn., crep. — CaHKT-
[Terepoypr : Jlamp, 2023. — 492 c¢. — ISBN 978-5-507-45895-0. — Tekcr :
AJeKTpOHHbIN //  JlaHb . DJEKTPOHHO-OMOJMOTEeYHass  cuctemMa. —  URL:
https://e.lanbook.com/book/291182

2.Koppo3ust u 3amura METauioB : YYeOHHMK /IS BY30B / TOJ HAy4YHOW pemaKIueit
A. b. lapuraneBoit. — Mocksa : M3patensctBo [Opaiit, 2024. — 89 c. — (Bricmiee
obpazoBanne). —  ISBN 978-5-534-05862-8. —  Tekcr :  21IeKTpoHHBIA  //
OopasoBarenbHas wiathopma tOpaiit[caiit].c. 26— URL: https://urait.ru/bcode/540436 .

3.Jluxaués, B. A. Koppo3us u 3aimura MeTamioB : yueOHO-MeToin4deckoe mocooue / B.
A. Jluxaués. — Kupos : Barl'V, 2017. — 97 c¢.— Texkcr : snextpoHHnsiii // Jlanb :
2JIEKTpOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/134601

4. bopucos, . M. OcHoBsI 3nekTpoxumun : yueobHoe nocodue / 1. M. bopucos. —
VYda : BI'TIY umenn M. Axmymis, 2009. — 100 c. — ISBN 978-5-87978-586-9. —
TekcT : oanexkTpoHHbIN // Jlanb : »JeKTpoHHO-OmMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/42234 (nmata ooOpamenus: 12.11.2020). — Pexum poctyma:
JUI aBTOPU3. I10JIb30BATENEH.

5. Mopauesckuii, A. I'. TepmoauHamMuKa M DJIEKTPOXHUMHS CHUCTEM JIMTUA —
XaJIbKOTE€H U HaTpUil — XaJibkoreH : MoHorpadus / A. I'. MopaueBckuii, A. . JleMunos ;
nox penakiuen A. A. [lomoBuua. — 2-e usa., ucnp. — Cankrt-IletepOypr : Jlans, 2022.
— 204 c¢. — ISBN 978-5-8114-3749-8. — Tekcrt : anmeKkTpoHHBIH // JIaHb : 3JEKTPOHHO-
ouomoreunas cucrema. — URL: https:/e.lanbook.com/book/205982
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8.4 Hugpopmauuonnoe obecneuenue (6K1104an nepeuens pecypcosé UHMOPMAUUOHHO-
meneKOMMYHUKauuoHHou cemu «Mumepnuemy)
8.4.1 o6po noxkanosars! — HoBoypanbckuii TexHonornyeckuii uactutyr HUSTY MUDOU
8.4.2 Hayunas ombimoreka e-librari
8.4.3 DBC «Jlaub» https://e.lanbook.com/
8.4.4 DBC «IOpaiit» https://web5.urait.ru/
8.45 DOBC «HUAY MUDN»

Wudopmarususie MHTEpHET-pECypCHI (CBOOOHBIN JOCTYI CETH)

1. http://www.alhimik.ru/ - xumudyeckue CripaBOUYHUKH, SJIEKTPOHHBIE YUCOHUKH.
2. http://www.chem.msu.ru/rus/, , http://www.chem.msu.ru/rus/elibrary -
caiit Xumudeckoro akymnbreta MI'Y: ajieKTpOHHBIE YU€OHUKH, COBPEMEHHBIC OTKPBITHS, JICKTPOHHBIC
NPE3CHTAIMH JICKIIUI 110 XUMUH.

3. http://www.informika.ru/projects/infotech/window/ - ®enepanbubiii mopran "EauHoe OKHO

JIOCTYyTIa K 00pa3oBaTeIbHBIM pecypcaM', MOJTHOTEKCTOBAast OMOIMOTEKA.

4. http://www.inorg.chem.msu.ru/ - caiit xadeapsr Heopranuuecko xumuu MI'Y.
5. http://xumuk.ru/ - xumudeckuii cait XUMUK.rU: SHIIMKIIONE U, METOAMKH CHHTE3a, CIIPABOYHHUKH,
OOHOBIIAOIIAsCS UH(DOPMAITHSL.
6. http://catalysis.ru/block/index.php?ID=2 — caiit MucTuTyTa karaimmsza CO PAH, undopmanus o
COBPEMEHHBIX KaTallM3aTOpax.
7. https://cyberleninka.ru/ katamor Hay4HBIX KypHAIOB
8. https://thesaurus.rusnano.com/wiki/article1003 (Bxox mo ampecy u3 google)- cioBapb TEpMHHOB IO
COBPEMEHHBIM MaTepHajIaM.

9. HUrpa «Tabmuna Menneneeay — XuMuK

9  MATEPUAJILHO-TEXHUYECKOE OBECHEYEHHUE YYEBHOW
JTUCIHUATIIMHBI

1 VYuebHast nucCIUIUIMHA o0ecreueHa y4eOHO-METOANYECKOM IOKYMEHTalUe 1
Matepuanamu. E€ copepkaHne TpencTaBICHO B JIOKAJIBHOW CETH y4eOHOTo
3aBEJICHUS U HAXOJUTCS B PEXKHMME CBOOOJHOTO JOCTyHa [JIsi CTYIEHTOB.
JlocTym CTyneHTOB JJIsl CAMOCTOSITEIIbBHOM MOJATOTOBKH OCYILECTBIISIETCS YEpPE3
KOMIIBIOTEPHl JUCIUIEMHOTO Kiacca (B CTaHAApTHOM KOMIUIeKTanuu). B
oubmmoreunom ponnae, IbC npeacraBieHbl HEOOXOUMbIE YUeOHBIE TOCOOUS
corjlacHo HopMatuBaM kHuUroodecneueHnoctu OI1 BO.

2  JleKImoHHBbIE W TIPAKTUYECKHUE 3aHITHUS MPOBOJATCS B YUYEOHBIX ayJgUTOPHUSIX
HTU HUAY MU®U cornacHo yueOHOMY pacnucanuto. [Ipu HeoOxoaumocTH
BHU3yaJIM3alMM U3y4aeMOro Marepuana JEKIMOHHbIC, MPAKTUYECKUE 3aHATUSA
MOTYT MPOBOAUTHCS B CHECUHAIM3UPOBAHHOM AYJIWTOPHHM, OCHAIICHHOW
NHaTEepakTMBHOM JOCKOM, MTPOEKTOPOM, KOMIIBIOTEPOM.

3 JlaGopaTopHble PA0OTHI 110 AUCITUIUIAHE « X UMU.

JlaGopatopHble ~ pabOTl N0  AUCHUIUIMHE  OCYIIECTBISIOTCA B
creuaIn3upoBaHHoON sadoparopun «Xumuu» (aya. 114 T'maBHoro kopmyca)
kabenpel  ObOwerayunvix  TUCHUIUIMH, OOOPYJOBAaHHOM M OCHAIIEHHOU
HEOOXOAMMBIMU WHCTPYMEHTaMH, MPUOOpaMH, XUMUIECKON MOCYA0U, peaKTHBAMU

s BeimoaHeHus JIP (tabmuma  8). Ilpm BeimosHeHun JIP kaknmbrit cTyaeHT
obOecrieunBaeTCsl CpPEACTBOM HHIMBHAYATbHOW 3amuThl (pabodumii xamar), CTYIEHTHI MPOXOIAT
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NEPBUYHBIN MHCTPYKTAaX MO TEeXHHKEe Oe3omacHOCTH (MHpopMaus ¢(uKcUpyercs B CHEIHAIbHBIX
Kypnaiax mo TexHuke 06€30MacHOCTH Ja00OpaTOPHBIX padoT).

JIJis BBITIOTHEHUS JTA0OPATOPHBIX PabOT CTYIEHTHI OOECIEUMBAIOTCS YIeOHO-METOIUICCKUMU
OCOOMSIMU M PYKOBOJICTBAMH, 3JICKTPOHHBIMH BapHUaHTaMM IIa0JIOHOB ISl 3arloiHEHUs. [leyaTtHbie n
(M) SJNEKTPOHHBIE BAapUAHTHI PYKOBOJACTB M IIAOJOHOB BBIJAIOTCS CTYACGHTaM 3a 2 HEACIH [0
BBITIOJIHEHHS paboT. [locoOust (B meyaTHOM M DJIEKTpOHHOM ¢dopmaTax) XpaHsaTcs Ha Kadeape, B
aNIeKTpoHHOU cucteme oubmuoreku HTU HUSTY MUOU.

Tabnuua 8 CeaeHus o 1a00pPaTOPHOM OCHAIICHUU Kadephl
OO6ueHayYHBIX JUCHUTUINH

HaumenoBanue
No | mucuynmune 8 | HamMeHoBaHUe crieliMann3upOBAHHBIX JA00OPATOPUN C IEpEUYHEM

II.II. | COOTBETCTBHH C | OCHOBHOT'O 00OPY/IOBAaHUS U MPOBOIUMBIX JTAOOPATOPHBIX padboT

PVII
1 2 3
1 XUAMUS JlaGopaTopusi XuMHHU (aya. 114)

Obopyodosanue u pacxoouvie mMamepuanvl. BBITSKHOW IIKaQ, BECHI
AHAJIUTHYCCKHUC, pH'MeTpBI, HOHOMETPBI, SJICKTPOAbLI PA3JIMYHOI'O HA3HAYCHMA,
JAUCTUILIIATOP, OJJICKTPUUCCKUC [IIIMTKH, OJJICKTPUUYCCKUEC HN3MCPHUTCIILHBIC
npuOOpsl (aMIIepMeTpPhl, BOJIBTMETPHI, WCTOYHUKH TOKA, MOTCHIIMOMETPHI,
peocTarsl), CIeKTpo(hOTOMETP, ClieliMaIn3upoBaHHas XUMHYECKast
nabopaTopHass Me0Oenb, XMMHUYECKas IOCyAa WM Jpyrue NpPUHAIICKHOCTH,
PaCXOJHBIC MaTCpUaJIbI, Tpe6yeMHe XUMHUYCCKHEC PCAKTUBBI.

OobopynoBanue:

- Muxkpomporueccopubiit pH/mB/C-metp (2211-02).

- ®ortomerp KOK-2 - 1 mwir.

- MIka¢ cymmnsaeiii CHOJI-3,5/3 - 1 mr.

- AxBaguctwiatop [13-10 1 m.

- Becor anamutmueckue anektporHsie HTR-220CE - 1 m.

- Becrr mabopatopusie anekrporasie ET-60011 - 1 mt.

- Amniepmetpsr [1-566

- Bempsimutenun BCIL-6.

- IraruBer — 20 mt.

- Y4eOHble 1abOpaTOpHBIE KOMIUIEKCHI C CHCTEMOI NaTYMKOB JJISi M3MEPEHUS
TEMIIEPaTyphbl, JIEKTPUIECKOH NPOBOIUMOCTH, ONTHYECKON MJIOTHOCTH PacTBOPOB, HAOOPOM
IITaTUBOB ¥ XUMHUYECKOH nocysl. (mpon3BoacTBo HITO «Yuutex» Tomck) — 3 miT.,

- XuMuueckas Nocy/ia ¥ NPUHAJJIEKHOCTH: CIIUPTOBKHU, KOJIOBI, CTaKaHbl, IPOOUPKH,
OIOPETKH, DIEKTPOIU3EPHl U JIP.

- ABTOMaTU3MPOBaHHBIC TIUIIETKH,

- X¥MHYECKHEe PEaKTUBBI, HEOOXOIUMBI JJIsI TPOBEASHUS J1Ta00OpaTOPHBIX padoT.

Jlabopamophvie pabomoi:
- ['eneTnueckas CBsi3b OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COSAMHEHUH.
- W3yyeHue 3aKOHOB KUHETUKM M YCIOBUW YCTAHOBIIEHHUS] XUMHUYECKOTO
paBHOBECHS.
- I'mpponus coneil.
- OnpeneneHre BOJOPOTHOTO TOKAa3aTeNsi PaCTBOPOB TUTPUMETPHUECCKUM U
AIEKTPOXUMHUUYECKUM METOJIaMH.
- OKHUCIUTETEHO-BOCCTAHOBUTEIHHBIC MIPOIIECCHI B OCHOBE
AIEKTPOXUMUUYECKUX TEXHOJIOTHUM.
- OmnpeneneHue MOJSIPHOM MacChl SKBHUBAJIEHTa MeETayla  METOAOM
BBITECHEHHUS BOJIOPOA.
- DneKTpoau3: onpeaeneHue yuciaa Gapazaes.
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B cnydae HeoOxoamMocTy pOBeACHUS TaOOPATOPHBIX PabOT B NMCTAHIIMOHHOM PEXKUME
pa3paboTaHbl HHTEPAKTUBHBIE TOCOOUS TI0 pa3/eiaM JUCIIUILIAHEL:
- XumMunueckasi KHHETUKA,
- PacTBOpHI;
- XUMHUs 3JIEMEHTOB, TEHETUYECKAsI CBSA3b KJIACCOB HEOPTaHUYECKUX COCAMHEHUN.

B03M0XHO MpoOBEIEHUE AYJUTOPHBIX U KOHCYJIBTALMOHHBIX 3aHATHI TUCTAHIMOHHO
C WCIIOJIb30BaHUEM IPOrpaMM TPOBEICHUS BUIeO KoH(DepeHuui B pexume on-line. Ipwu
JTUCTAaHIIMOHHOW (QopMe 0O0y4YeHHUsT OCHOBHBIE Y4Y€OHBIE M METOJIUYECKHUE MaTepuabl
nepechUIaloTCs 00yYaroUMes ¢ UCTIOIb30BaHneM OOIauHbIX TEXHOJIOTUH.
4 Ilpouee

Ha xadenpe Odwenayunvix TUCIUILTHH pabodee MECTO MPEenogaBarelis OCHAIIEHO

KOMITBIOTEPOM € JOCTYNOM B JIOKanbHy10 ceTb HTU u cets UHTEpHET.
4.1 KomnbioTtep

CucremHsIi 6110K: TIporteccop Core 2 Duo E8400, 3000 MI'; O3V 1013 M6; xectkuit auck 149 I'6; DWD-RW.

4.2 MoHuTOp

JKK Samsung SyncMaster 943NW, 19° .

4.3 IIpunTep

Jlazepwusrit mpuntep HP LaserJet 1012 — 1 .

4.4 KonupoBaJjbHbIii anmapart

Canon FC228 — 1 ..

4.5 MHOro(pyHKIMOHAJbHOE JIa3epHOe YCTPOICTBO.

Canon i-SENSYS MF3010
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Ilpunooswcenue 1. llepeuensv yueono-memoouueckozo ooecneyenus
CAMOCMOAMENbHOU PadOmuvl CHYOEHmM 08.

- Crangapt opranuzauuu CTO HTU-2-2014. TpeboBanus Kk 0pOpMIICHUIO
TEKCTOBOM nokymeHTtanuu.-HoBoypansck: HTU HUAY MUOU, 2014
(nepeusn.).-147 c.

- METOJMYECKHE PEKOMEHJAllMM 10 OpraHu3ald CaMOCTOSITENIbHOM  paboThl
ooyuarormuxcs HTU  HUAY MUDOU  (Tlomokenwe 00  opraHu3anuu
CaMOCTOATEIbHOI padoTsl odyuawmuxes HTU HUSTY MUDHN),

- METOAMYECKHUE PEKOMEH/IALMU JJI 00YYarOIIUXCS MO BBIMOJIHEHUIO CAMOCTOSTEIbHON

padoThI 1o aucHuIuinHe «XuMus» (11.5.2.4 u 7.1.1 paboueli mporpaMMai).

Yueono-memoouueckue ykazanusa u nocoous ona camocmoameibHou padoomost cmyoeHmos

1 3apsackas HO.B. CrnpaBouHoe mocoOue mo Kypcy XUMHH IS
CaMOCTOSITEIbHOM  pabOThl  CTYJEHTOB BCEX HaIpaBJICHUU
MOATOTOBKM OYHOM W OYHO-3a04HOM (opM oOyueHus. —
Hosoypansck: HTU HUAY MUDUH, 2024. — 47c.

2 3apsackas [O.B. Ctpoenne aroma. Buapl XMMHAYECKOW CBS3U.
Mertoauueckoe mocoOWe IS CaMOCTOSITEILHOW — PabOThI
CTyICHTOB BCE€X HalpaBJICHUW TOATOTOBKM U BcexX (opMm
oOyueHust o kypcy «Xumusi». — HoBoypanbck, HTU HUAY
MUDU, 2023. - 72 c (c Bapuantamu [[3).

3 3apsackas  HO.B.  CnocoObl  BbIpa)K€HHsT  KOHILIEHTpALMHU
pactBopoB.  OCOOEHHOCTM  PacTBOPOB  HEDJIEKTPOJIMTOB.
Metoauueckoe mocoOWe IS CaMOCTOSITEILHOM — PabOThI
CTyICHTOB BCE€X HaIpaBJICHUW TOATOTOBKHM U BceX (opM

oOyueHust mo kypcy «Xumus». — HoBoypanbck, uzn. HTU
HUAY MUDU, 2024. - 59 c. (c Bapuantamu /13)
4 3apsackas HO.B. PacTBopbl: MeTOABl pacyera KOHIEHTpALUU

pPacTBOPEHHOTO BelIecTBAa. METOIMYECKOE pPYKOBOJCTBO K
CaMOCTOSITEIILHOM paboTe MO KypCy XUMUU ISl CTYJIEHTOB BCEX
HalpaBJICHUA TOATOTOBKU M Bcex (opMm oOyueHus. —
Hosoypansck, HTU HUAY MUDU, 2024. - 74 c.

3) 3apsiHCKas 1O.B. Tepmoxumus. [Ipocreiimme
TEPMOJMHAMUYECKHE pacueTbl. MeTonuueckoe mnocobue ms
CaMOCTOSITEIILHOU pabOTHI MO KYpCy XMUMHH JJISI CTYJIEHTOB BCEX
HalpaBJE€HUW TMOJATOTOBKM H Bcex (opM oOyueHus. —
Hosoypansck, HTU HUSTY MU®DU, 2024. — 58 c. (nomonH.)

6 3apsuckas [O.B. Kunetuka. Meroguueckoe mocobue s
CaMOCTOSITEILHOM pabOThI 10 KYpCy XUMUHU JJI CTYJIEHTOB BCEX
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10

11

12

HalpaBJICHUW TOATOTOBKU M Bcex (opMm oOydeHums. —
Hosoypansck, HTU HUS MUDU, 2023. — 63 c. (10moH.)
3apsackas HO.B. Xwumuueckoe paBHOBECME B pacTBOpax
ANEKTPOIUTOB. MeToandeckoe MocoOue Il caMOCTOSTEIbHOM
paboThl MO KypCy XHMMHM JJIS CTYJIEHTOB BCEX HaIpaBIICHUM
noArotoBku U Bcex (opm oOydenus. — HoBoypansck, HTU
HUAY MU®U, 2022. - 33 c.

3apsackas FHO.B.  VYueOGHo-MeTomuueckoe mocobue s
MOATOTOBKU K MPOXOXKIACHUIO MPOMEKYTOUHOM aTTecTaluu Mo
TUCHUIIMHE  «XUMHS»  CTYJEHTaMH BCEX  HampaBJeHUU
MOATOTOBKA OYHOM M OYHO-3a04HOU (popM 00ydeHUs (TECTOBbBIC
BOIIPOCHI, TIPUMEPHI BBITIOJIHEHUS TECTOBBIX 3aJaHUN) —
Hosoypansck, HTU HUAY MUDU, 2024. - 55 c.

3apsuckas FO.B.  VueOHo-meTogumueckoe mocoOue s
MOATOTOBKU K MPOXOKACHUIO MPOMEKYTOYHOM aTTecTaldu MO
TUCHUIIINHE  «XUMHS»  CTYJEHTaMH BCEX  HaIpaBleHUU
MOATOTOBKA OYHOM M OYHO-3a04HOU (popM 00ydeHus (TECTOBBIC
BOIIPOCHI, IPUMEPHI BBIMOJHEHUS TECTOBBIX 3amanuii). Yacts .
— Hosoypansck, HTU HUAY MU®DU, 2022. — 55 c.
MeToanueckne ykazaHusi 1 KOHTPOJIbHbBIE 321aHMsI 10 KYPCY
XUMHUH ISl HaIPaBJICHU S NMOJAr0TOBKH 13.03.02
“ONeKTpO3HEPrETUKA 151 BJIEKTPOTEXHHUKA npodus
“OnextponpuBoy W aBromaTuka' (ouHO-3a0uHas  Qopma
oOyuenusi) — Hosoypansck, HTU HUAY MUOU, 2024. - 61 c.
3apsiackas 1O.B. HNHtepakThBHOE MOCOOWE I BBIOJIHEHUS
JabopaTopHOi  pabOTBI B JUCTAHIIMOHHOM  PEXUME
«I"eHeTHYeCKas CBSI3b KJIACCOB HEOPTAHUYECKUX COCTUHEHUI —
HoBoypansck, HTU HUAY MUDU, 2023. — >aeKTpOHHBIHA
dbopmar.

3apsiackas 1O.B. HMHtepakTuBHOE MOCOOME MJi BBITOJTHEHUS
JabopatopHoid  pabOTBl B JUCTAHIMOHHOM  PEXKHME
«MccneqoBanne  3aKOHOB ~ XUMHYECKOM  KUHETHUKH»  —
HoBoypansck, HTUU HUAY MUDU, 2022. — >aeKTpOHHBIHA
dbopmar.

3apsiackas 1O.B. HMHtepakTuBHOE MOCOOWE MJi BBITOJTHEHUS
JabopatopHoid ~ pabOTBl B JUCTAHIMOHHOM  PEXKHME
«XUMHYECKUE pPaBHOBECUS B  PacTBOpax  BJIEKTPOJUTOB.
I'unponus coneit» — Hosoypansck, HTU HUAY MU®U, 2022.
— JJICKTPOHHBIN (popmar.
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Ilpunoscenue 2. Memoouueckue yKazanus 0711 Cmyo0eHmos u npenooagameJieii o
0CB8OCHUI0 OUCUUNTIUHDL

Memoouueckue yKkazanus no 0C80eHU10 OUCYUNIUNBL « XuMusy aopecosansl
CMYOeHmam 04HO-3a04HolU hopmul 00yuenus nanpasnenusnl3.03.02.

Xumus aBisieTcsl PyHIaMEHTAIbHOM HAYKOM, OMUPAIOIIEIICS HA MHOTOBEKOBOM
OTIBIT PKCTIEPUMEHTAIIBHBIX U TEOPETUUECKUX UCCIICAOBAHUH.

W3yuenue OUCUMIUIMHBI W OBJIQJIEHWE €€ OCHOBAaMU Ha YPOBHE HE HIDKE
0a30BOT0 MO3BOJIUT BBIMTYCKHUKY:

- OPHUEHTUPOBATHCS B MHOTO0OpPa3UU €CTECTBEHHO-HAYYHBIX XHUMHYECKUX
3aKOHOB  MPHUPOJbI,  HUCHOJIB3YEMBIX  IMPU  peaJu3alll  COBPEMEHHBIX
AIEKTPOIHEPIETUUECKUX TEXHOJIOTHH;

- BbIpa0OTaTh YMEHUSI M HaBBIKM PEIICHUS KOHKPETHBIX 3a7ad W NpoOieM u3
pa3HbIX O0JIacTeld XMMHH, YTO TIOMOXET B JAJbHEHUIIEM pelarh MPaKkTUYECKHe
3aJaul B TPO(EeCcCHOHAIBHOM JEATEIbHOCTY M HE MCHBITHIBATh CEPbE3HBIX
3aTpyAHEHUH IPH IOUCKE OTBETOB HA BOIPOCHI XMMUYECKON HAIIPaBIECHHOCTH;

- 0o0JleryuTh MpoIlecC MOHMMAHUS MPU HU3YYEHHH CEPhE3HBIX HAYKOEMKHX
IpOQPECCHOHAIBHBIX JAUCIUIUIMH, UCTOIB3YIOMUX (yHIAMEHTaIbHbIE XUMHUYECKUE
3aKOHBI U MPEACTaBICHUS;

- cOpMHUPOBATH HAYYHOE MBIIUICHUE, PA3BUTh CLIOCOOHOCTH K aOCTPAaKTHOMY
MBIIUIEHUIO, HE 00SAThCS MPOLECcca MOACIUPOBAHUS MPAKTUUECKUX CUTYALIM;

- TMONMy4YduTh Oa30BbI€ HABBIKM HAXOXJCHUS HEOOXOIUMOW CIPABOYHOU H
HAay4dHOW WHGOpPMAIMKU B PA3IUYHBIX JUTEPATYPHBIX HCTOYHHUKAX, HCIIONB3YS
TpaAUIIMOHHBIC OMOIMOTEYHBIE pecypChl, AMeKTpoHHbIE pecypehl DBC, UnTepHerTa;

- cTaTh OoJiee 1eneyCTPEMIICHHBIM, CAMOOPTaHU30BAHHbBIM.

JucuumirHa «XuMHs» U3y4aeTcsl Ha MPOTsHKEHUU 3-TO ceMecTpa 2 Kypca.

OOmye peKOMEHIAMN 10 M3YYCHHUIO IUCIMIUIMHBI MOXHO C(HOPMYIUPOBATH
CIIETYFOIITUM 00pa3oM.

» OCHOBHBIMHM BHJIaMH YYeOHBIX 3aHSATHH SBISIOTCS ayAUTOPHBIC 3aHATHS -
JICKIIUH, TTPAKTUYECKUE U JTa0OpaTOPHBIE 3aHATHS; KPOME ATOTO MPETyCMOTPEHA
camocTosTenbHas padota cryjaenta CPC, KOHCYNIbTallMOHHbBIE 3aHSTHS.

» B tedeHme cemectpa mpeaycMOTpeH TeKyIMid KOHTPoJIb BeinojHeHuss CPC u
NpoMeKyTOuHast arrectauusi B (dopme muddepenimposannoro 3adeta (3
cemecTp). JJIT KOHTPOJISI U OLICHUBAHUS PE3yJIbTATOB UCIIOIB3YETCS 0AJIbHO-
PEeUTHHIOBAsI CUCTEMA.

» MakcuMajbHOEe KOJHYeCTBO 6aJ'IJ'IOB, HaKaIllINBACMbIX IIPU HU3YUYCHUU
JUCUMITINHBI « X UMUS».
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- Mo okoH4aHuu cemectpa - 100;

- B TEUCHHUE ceMecTpa (TeKyluid KOHTPoJib) — 60;

- Ha quddepeHInPOBaHHOM 3a4eTe (MPOMEXKYTOUHBIN KOHTPOb) — 40.

Pacnipenenenrie peMTHUHIOBBIX OAJJIOB MO PA3IUYHBIM BHUAAM JESITEIbHOCTH
npuBegeHo B Tabnuue [lpunoxenus 3 padouell mporpaMMbl, MOXKET OBITh BBIIAHO
KKJIOMY CTYJEHTY B TEUEHHE CEMECTPA B IIEYATHOM HU/WJIH SJIEKTPOHHOM BUIAX.
> BricTaBieHHE MTOTOBOM OILICHKH IO 3aBEPIICHUN M3YyYCHHUS AUCIMIUIMHBI B 3

CEMECTPE YYHUTHIBAET BCE JOCTIDKEHHMS] M PACCUUTHIBACTCS CJIEAYIOIIUM
obpazom:
OxonuarenbHbiil 0ami=(Pb1+PBb2),

PB1, Pb2— OGamibl mosiydeHHBIE MPU MPOBEIACHUU TEKYIEro KOHTPOJIS H
IPOMEKYTOUHOW aTTECTAllMU M0 AUCIUIUIMHE B 3-OM CEMECTpE.

CrnenoBaTenbHO, OT CTyAeHTa TpeOyeTcs paBHOMEPHOE paclpeiesieHue CBOUX
JUYHOCTHBIX YCWJIMH MPU OCBOEHUHU JMCLMIUIMHBI B TeueHue cemectpa. Cucrema
KOHTPOJIA U OLICHMBAaHUA HE MPEAyCMATPUBAET MBICIUTEIBHOIO M (DU3UYECKOTO
MTypMa 3HAHUM B TEYCHHE KpaTKOTO CpPOKa, a HaleJMBaeT Ha TO3TAIMHOE
OCMBICTIEHHOE TPUOOPETEHHE IIEJOCTHOM COBOKYMHOCTH 3HAaHWM, yMEHUH,
CHOCOOHOCTEH.

» Oco0eHHOCTH MPOBeJeHHs ayAUTOPHBIX 3aHaATHil. [locenenne ayauTopHbIX
3aHATHI 00s3aTeNbHO (IIOCENIAEMOCTh JIFOOBIX (POPM 3aHATUM YUUTHIBAETCS IIPU
BBICTABJICHUU PEUTHHTOBBIX OaiioB). Bo BpeMs ayMTOPHBIX 3aHSATUH CTYACHT
HE MOJKET SBJIATHCA MACCUBHON cOCTaBisitonIel nponecca. OH T0KEH aKTUBHO
y4acTBOBaTh B INpolleccax MO3HAHUS, «IIPOIYCKAaTh» H3ydaeMblil Marepuan
yepe3 ce0s1, TOCTENEHHO HAKAIUIUBATh 3HAHUS, TPUOOpETaTh YMEHUS U HABBIKU.

+  Jleknuonnnie 3anstusa (JI): 10 wyac. cormacno PVYII nHampaBienus
noarotoBku;  Jlekuumu  Moryr  ObITh:  OO30pHBIMH,  HMH(POPMALMOHHBIMH,
pOOJIEMHBIMU.

B xopae nekiuii paccMaTpUBalOTCsI OCHOBHbBIC TMOHSATHS, MPEICTABICHUS TEM
Kypca, CBA3aHHbIE C HUMHU TEOPETHUYECKHME U MPAKTHUYECKUE MPOOJEMBI, JAKOTCS
pPEKOMEHAAIMH ISl CAaMOCTOSITENIbHOM PaOOThl M MOJATOTOBKU K JaOOPaTOpPHBIM U
NPaKTUYECKUM 3aHATHUSIM.

+  IIpaxrnueckme 3anusitusi (ITP): 8 wac (cormacmo PVII). IlpakTudeckue
3aHATUS MOTYT OBITh: MH(POPMAIMOHHBIMU, TTPOOJIEMHBIMH, MTPOBOJIUTHCS B hopMme
AKTUBHOW JTUCKYCCHUM, MOXKET HCIOJb30BAThCSI TEXHOJIOTHUS «MO3TOBOTO IITYPMay
JUIS1 TTIOMCKAa COBMECTHOTO MPABWJILHOTO PEIICHUS 3a71a4 TT0 XUMUHU.

[lenbt0 TPaKTUYECKUX 3aHATUN SBJISIETCS AKTUBU3AIUS MBICIUTEIIbHBIX
MPOIECCOB CTYJICHTa, HalleIMBaHWE Ha MPUOOPETEHHWE YMEHUN U HABBIKOB IO
pELICHUI0 KaK TUIOBBIX, TAK U TBOPUECKHUX 3a/1ad U MPOOJIEM, pa3BUTUE YMEHUUN U
HABBIKOB HCIIOJB30BaHUS CIPABOYHOM JUTEPATYPhl ISl PEUICHUS MOCTaBIECHHBIX
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3aja4; (OpMUPOBAaHUE YMEHHI BBICKA3bIBaTh U I'PAMOTHO apryMEHTHpPOBATHb CBOE
MHEHHUE WM TPUHATOE pEIICHHEe, CIAyIIaTh M CIbIIATh coOeceqHUKa (KaKk CBOETO
COKYpPCHHKA, TaK U MPENoiaBaTeis).

+ JlabopaTopubie 3ansatus (JIP): 8 wyac. (8 3aBucumoctu ot PVII
HaIpaBJICHUs).

JlabopaTopHast pa0oTa MO3BOJIAET BU3YAIU3UPOBATH TEOPETUUECKOE 3HAHME,
IKCIIEPUMEHTAIILHBIM ITyTEM YOSAUTHCS B BHIMOJHEHUH (PyHAAMEHTAIbHBIX 3aKOHOB
OPUPOJBI, OUIYTUTh CYIIECTBYIOIIME MPAKTUUYECKUE OTPAHWYCHUS BBITIOJTHEHUS
3aKOHOB, TMPOSBUTH CBOM TBOPUYECKHE CIOCOOHOCTH, KOMMYHUKATUBHBIE U
OpraHu3aTOpPCKUE CIOCOOHOCTH (paboTa B MaJoi rpymie Wik KOMaH/E).

OprasHu3annoHHO-MEeTOAUYECKHE YKA3aHUS K MPOBEICHUIO JIa00PATOPHBIX
3aHATHM!

1) JTaboparopHble  3aHATUS  BBINOJHSAIOTCA B CHCIUAIM3UPOBAHHOM
naboparopuu Kadeapsl ObuenayuHvix TUCIUIUINH: JJabopaTopus « XUMUNY.
Jlabopatopusi pacrnosaraercss Ha 1 staxe ['nmaBHoro kopmyca (ayn. 114) u
OCHAIllEHa HEOOXOAUMBIM  O0OpyJOBaHUEM, XHMHUYECKOM  MOCYJIOH,
XUMUYECKUMH PEaKTUBAMHU.

2) JlabopaTopHble pabOThI MPOBOASATCS COTJIACHO YYCOHOMY pacIHCaHUIo,
coctaBiisiemomy YMO Ha 3 cemecTp.

3) Jus BeinosiHeHus JIP B 3aBUCMMOCTH OT YnCiIeHHOCTH (Oosiee 16 CTyIeHTOB)
rpyIa CTyACHTOB MOXET OBbITh pa3jeiieHa Ha JABE MOATPYMIbI; TaKXKe s
BbITIOJTHEHHS JIP CTyneHThl 00beNUHSIOTCS B MaJible TBOPUYECKHE KOMAH]IbI
(o 2 yenoseka).

4) JlabopaTopHble pabOThl MPOU3BOAATCS CTYJACHTAMH II0  CIICHHAIBHO
cocTaBisieMoMy TipenogaBateneM kadenpsl OobweHayuHvix TACIUILIAH
rpaduky. ['padux coaepxuT nHGOpMAIIUIO JIJIs1 KaXKAO0TO CTYACHTA IPYIIIIbL:

- 0 gare BbinoaHeHus JIP;

- 0 HOMEpE ero KOMaH/Ibl;

- 0 HOMEpe 3alulaHUpOBaHHOW K BeinoiHeHuto JIP u HOMepe
METOJUYECKOTO PyKOBOACTBA K JIP.

Nudopmanus 10BOAUTCS JO CTYAEHTAa KaK MUHUMYM 3a 2 HEAEIH A0
HaJayia 1a00paTOpPHOTO MPAKTUKyMa.

5) Ilepen Hauvamom BeImodHeHUs JIP (3a Hememo 10 Ha3HAYECHHOM J1aThI)
CTYJIGHT JIOJDKeH ToJNyuuTh Ha Kadenpe OobweHayuHvlx TUACUUILIAH
MEeYaTHBI BapUaHT METOAMYECKMX YKa3aHUW K JlabopaTOpHBIM paboTam,
00 OOpaTUTHCS B DJICKTPOHHBIN YMTAIBHBIN 3a]l 3a AJIEKTPOHHOW KOMHEH
1ocooust (BO3MOXKHO TUCTAHIIMOHHOE MOTYyUYEeHHUE TTOCOOMI).

B mMeroandecknx yka3zaHUSX K J1a0OpaTOpPHBIM pabOTaM MPUBOASTCS IIEJH
paboThl, OMHUCAaHWE SKCIEPUMEHTATBLHONW YCTAHOBKH, TEOPETHUUYECKUE CBEJCHUS,
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MOPSZIOK TIPOBENICHUsT PaOOThI, OCHOBHBIE TPEOOBaHUS K BBHIMIOJHEHUIO pabOT U
0o(OpPMIICHUIO OTUYETOB, KOHTPOJIbHBIE BOTIPOCHI IT0 TEME PAOOTHI.

6) [Ilepen BeIMONHEHWUEM JIAOOPATOPHOH PAOOTHI  CTYACHTHI  JTOJIKHBI
CaMOCTOSITENIBHO!

v
v

v

bW R

O3HAKOMHTHCS C COJIEpKaHUEM paOOThI;
U3YYUTh TEOPETUUYECKUU MaTephall, HEOOXOJUMBIA MJii MPOBEIACHUS
1abopaTOpHON padOThI, UCTIOJIB3YSI KOHCIEKT JEKIUN U PEKOMEHIYEMYIO
y4eOHYIO JTUTEpaTypy;
npopaboTath METOAMKY TMPOBEACHUS  padOThl, H3YYUTh CXEMY
JKCIIEPUMEHTAIBHON YCTaHOBKH;
NOATrOTOBUTH 1a0JI0OH OPOPMIIEHUS OTUETA.

Crpykrypa ot4era o JIP:

TUTYIBHBIN JIUCT.

[{enb paboOTHI.
TeopeTnueckast 4acThb.
DKcnepuMeHTabHAas 4acTh.
. BriBOI.

OTt4eT o mpoieTaHHOM pabOTe COCTABISIETCS KaXKIBIM CTYICHTOM.
3aroToBJEHHBIM J0Ma MIA0JIOH OTYETAa JOJDKEH CcoAepkaTh M.1-3, TaOnuilbl
IKCIIEPUMEHTAILHOM 4acTH; OJIOK-CXEMbl, IPUHIIMITUATILHBIE CXEMBbI JJa0OPaTOPHBIX
YCTaHOBOK; (OpMyJbl, TpaUKH WU PUCYHKH, HEOOXOIUMBIC MJI HILTIOCTPAINH
uH(dOpMaIUH.
TuTynbHBINA TUCT OTYETA O JTAOOPATOPHOU paboTe MOJKEH coaepkarh (11abioH
MOJKET OBITh MIPE/ICTABICH B METOJUUYECKUX PyKOBOJIcTBax K JIP):

v

v

v

v

HAaMMEHOBAHMS MUHUCTEPCTBA, By3a, Kadeapsl, Beaylield MpernojaBaHue
JTAHHOMW TUCHIMIUIMHEI (B BEpXHEH 4acTH),

HauMmeHoBanue Bujga CPC (oTuér mo mabopaTopHO paboTe) KPYMHBIM
mpudToM,  HazBaHuE  JAOOpaTOpHOM  pabOThl,  HAUMEHOBAHUE
JTUCHUTUTNHBI,

Haanucu «lMcnonnutens» U «PykoBOOUTENb» € yKa3aHUEM TPYyNIbl U
®UO cryaenra, nomxaoctd 1 PO npenogaBarens,

MECTO U I'0Ji BBIMOJIHEHUSI Pa0OThI (B HUKHEW YACTH).

OObIYHBIE KCEPOKONMH BCero 00beMa TEOPeTHYECKOM 4YacTH K
paccMoTpeHuro Ha 3amute JIP He paccmaTpuBaroTcs.

[Tpu popmMupoBaHUY TEOPETUUECKOMN YaCTH OTUETA CTYJICHTY HEOOXOAUMO:

- BHUMATEJIbHO MTPOYUTATh MaTepUa;

- BRIOpATh U3 TEKCTa ab3allbl, Mepeaaroiiue OCHOBHYIO MBICIb TEKCTa;

- MUCHbMEHHO CBSI3HO M3JIOKUTh B OTYETE OTOOPaHHYIO0 HH(DOPMAIIHIO.

B 3arotoBneHHbIN 1m1a010H oTdeTa o0 JIP BHOCSATCS pe3ynbTaThl HAOIIOJACHUM,
n3MepeHni, pacdyetoB Ipu BbimosHeHUU JIP. Ilo okonuanum JIP Ha ocHOBaHUM
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aHanM3a pe3yJIbTaTOB M3MEPEHHUs, CIpPaBOYHOM HWHOOpMAIMU Kaxaas KoMaHIa
CTYJIEHTOB (DOPMYJIUPYET BHIBOJIBI.

3amura jabopaTopHOM pabOTHl MPOBOJAUTCS KOMAHJIOM CTYJIEHTOB IIO
3aBEPIICHUU BBITIOJIHEHUSI pa0OThI U HAITMCAHUS OTYeTa (B JICHB BblNOJHEHUS JIP):

- B (opMe AMCKYCCHUM MEX]y IMpernojiaBaTeIeM M CTYJEHTaMH, JIUCKYCCUU
MEXKy CTyJC€HTaMU IPYNIbl WJIK KOMaH/IbI;

- B popMe TECTUPOBAHUSI.

Jmg  caMOCTOATENbHOM MOATOTOBKM K 3amure JIP CTyAeHTB HOJKHBI
MOJIb30BaThCA KOHTPOJIBHBIMHU BOIPOCAMH, YKAa3aHHBIMHA B KaXXIOM METOJIUYECKOM
PYKOBOJICTBE K BBINOJHEHUO JIP.

[Ipu BbICTaBIIEHUH PEHUTHUHTOBBIX 0AJUIOB 32 BBHIMOJHEHHYIO JIP y4yuThIBatoTCs
MoKa3aresid, KpUTEpPUH, IIKaja OICHWBAHMs, omucaHHble B Tabiuie 7. CTyaeHt
JIOJDKEH TOMHHTh, YTO TpHU BbIMoJHEHUU JIP olleHuMBarOTCS HE TOJBKO 3HAHUSA,
HaBBIKM M0 M3y4aeMOW IUCIUIUIMHE, HO W JIMYHOCTHBIE KadyecTBa (CIOCOOHOCTH
paboTratb B KOMAaHJE, CIIOCOOHOCTh K OpraHu3aluu padodyero BpEeMEHH U
paccTaBlieHUs MPUOPUTETOB B TMPAKTUUECKOW JMESITEIbHOCTU, CIIOCOOHOCTh K
CaMOOOYUYCHHIO, TBOPUYECKHUE CITOCOOHOCTH).

[lepen navamom 1mukia 1abOpaTOPHBIX pPabOT B KOHKPETHOHM J1abopaTtopuu
CTYJIEHTBl O0O0S3aHBI TPOCTYIIATh TEXHUKY OE30MaCHOCTU TMPOBEJAEHUs padoT,
U3YUYUTh UHCTPYKIUIO MO TEXHHKE OE30MacHOCTH M PACHHUCATHCS O MPOXOXKICHUU
WHCTPYKTaXa B CIHEHUAIBLHOM KypHajie. llocie mNpoxXokIeHUss HHCTPYKTaxKa
CTYJICHT HECET OTBETCTBEHHOCTh 3a CBOIO O€30MAaCHOCTh IIPU IPOBEIACHUU
XUMUYECKUX JTabOpaTOPHBIX pabOT, CTPEMUTHCS OCO3HAHHO COOJIIOAATh TMpaBHIIA
TEXHUKH O€30MacHOCTH, IMBITAETCS pacro3HaBaTh (AKTOPHI OMACHOCTH U HE
JOMYCKATh IPUHSATHSI HEBEPHBIX PEIICHUMN.

+  CamocrosiTeqbHasi padora cryaenra (CPC): TpynoemMkocTh pabOThl yKa3zaHa
B PYII nanpasnenuns (118 uac.).

BrinmosiHeHHEe CaMOCTOSATENbHOM pabOThl  HEOOXOAWMO JjIsi  YCHEHIHOTO
oBnajeHus ocHoBamu nucuuiuinHel. CPC npeanonaraer: WM3y4eHUE TEKYIIETO
TEOPETUUYECKOT0 MaTepuasa TPy TMOMOIIM JEKIIMOHHBIX KOHCHEKTOB W YyueOHOU
JUTEPaATyphl; TOATOTOBKY K JIaDOpaTOpHbIM paboTam, BbinoiaHeHue J[3, HanucaHue
pedepara, KOHCIIEKTOB.

IIpu BpInosiHeHUuM pa3audHbiX BUA0B CPC BakHO:

v CBOEBPEMEHHO CIPABIIATHCS C dTAllaMH CaMOCTOSITEILHON paboTHI;

v' CTpeMUTBCS IOHSTH CAMOCTOSATENLHO M3YYEHHBIA TEOPETHYECKHI
Marepual WIM MaTepuall, PacCMOTPEHHBI BO BpeMsl ayJaUTOPHBIX
3aHATHUMN,

v’ Pa3o0parbcs B METOax PEIICHUS 3a/1a4;

v' TIOHSATH CMBICIT 3aKOHOB U IIPUHIIMIIOB, UCIIOIL3YEMBIX B JIA00OPaTOPHOM
MPAKTUKYME;

v He 60sATbCs OIMONUTHLCS U TIOJIyYUTh B CIIydae 3aTPYAHEHHI [IOMOILHU Y
npernojiaBarelis, O0OpaTUBIINCH 32 KOHCYJIbTAIlUEH.
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v Oco3HaTh, YTO OH YYHUTHCS M MOXKET JOIYCKAaTh OMIMOKH TOHATHHHOTO
XapakTepa B IPOLECCE OCBOEHUS MaTepuajga B TEUYEHUE CEMECTpA,
OTBEACHHOTO Ha U3y4YECHHE TUCHHUILTUHBI « XuMus». HeoOxoaumo Takxke
MOHSTh, YTO NPU NOMOIIU Pa3bsCHEHUM, COBETOB MPENOJAaBATEN B
Cllyuyae COOCTBEHHOT'O CEpPbE3HOI'0 OTHONIIEHUS K MpoIllecCy OO0ydeHUs
CTYJICHT MOXET JOCTUTHYTh XOPOIIMX pe3ysbTaToB (M B cliydyae
HEJIOCTATOYHO MPOYHBIX 3HAHUH 10 MIKOJILHOMY KYpPCY XUMUH).

+  KoHcyabTaumoHHble  3aHATHA: OPOBOJATCS ~ COrJlacHO  Tpaduky
KOHCYJIbTaIui npenoiaBatenei kadeapsl OoweHayunblx TUCIUTUIINH.

Koncynbranuu — BaxHblil dTan oOydeHusi. CTyIeHT BO BpeMsi KOHCYJIbTaIUM
MoJIy4aeT YHHUKaJbHBIA IIAHC B JIMYHOW Oecele ¢ MpernojaBareiieM BBISICHUTH
OTBETHl HAa HEMOHSTHBIE BOIMPOCH], KaK OPraHU3alMOHHOTO, TaK M Y4EOHOTO
xapakrepa. Ha KoHcynbpTaluu Jiydille NOPUXOAUTH C YK€ MOJATOTOBICHHBIMU
BorpocaMu u  mpobsiemamu. OOpalieHue Cco CTOPOHBI OO0ydaromerocss ¢
YTBEPKACHUEM, YTO OH HE MNOoHUMaeT «Bcero», mocraBUT B 3aTpyJHUTEIBLHOE
MOJIOKEHUE JI00oro. BeposiTHee Bcero, CTyAEHT 3aTPyIHSAETCS B TMOHUMaHUU
KaKoTo-1100 KOHKPETHOTO KIIFOYEBOTO BOIPOCA, pa3perieHue KOTOPOTo IMO3BOJIUT
YCIEIIHO CIPABIATHCS C pelIeHneM OO0JIBIIIOTro Kpyra 3a1ad.

Pe3ynprar OCBOCHMSA JNUCHMIUIMHBI OKOHYATEJIIBHO OLECHUBAECTCA MPHU
MPOBEACHUN IPOMEXKYTOUHOM arTecTaluu Mo aucuumumbe.  [IpomexyTouyHas
aTTecTalys MO JUCHUILIMHE MPOXOIUT B (GopMe auddeperuuposantoro 3adera (3
CEMECTD).

[IpumMepHbIN TIEpeYeHb BOMIPOCOB K auddepeHIupoBaHHOMY 3a4€Ty, MPUMEPHI
OWJIETOB K MPOMEXYTOYHON aTTecTaluu npuBefcHbl B [Ipunoxenun 4 padoueit
nporpamMma. Bonpocel k muddepeHpoBaHHOMY 3a4€Ty BBIIAIOTCA CTYACHTaM JIJISI
CaMOCTOSITEJIbHOW OATOTOBKHU B KOHIIE CEMECTPA.

[Tokazarenu, KpuTepuu, IlIKajda OICHUBAHUS PE3YJbTaTOB OOYyYEHHUS 10
oucuMIuinHe cojiepkarcs B Ilpunoxkenun 4 u JOBOASTCA JI0 CTYJEHTa MeEpes
noBezeHueM qudPepeHIMpOBaHHOTO 3a4€eTa.

+  Jlmd npoXOoXICHUST MEPONPUSTUN TEKYIIEro KOHTPOJISI M MPOMEXKYTOUHOU
aTTeCTAlliu CTYACHTHI MOTYT BOCIOJB30BAaThCS KaK TPAAUIIMOHHOW OMOIMOTEKON
BVY3a, Tak u anmekTpoHHBIMEH pecypcamu Ombimuorekn BY3a, obecrmeunmBarommmu
JOCTYyN K y4eOHO-MeToaudecKuM Imocoousm Ouoamoreknm HTU HUAY MUDU,
WHBIX  JJIEKTPOHHBIX  OmOmmoreunbix cucteM (OBC). CrymeHTHI  MOTyYT
BOCIMOJIb30BAThCS YCIYyTaMU 3JIEKTPOHHOTO YUTAIBHOTO 3aJa.

+ Bo3MOXHO TmpOBEACHHE ayJUTOPHBIX M KOHCYJBTAIMOHHBIX 3aHATUI
JTUCTAHIITMOHHO C MCIOJIb30BAaHUEM IPOTpaMM IPOBEJEHUSI BUACO KOH(DEepeHIui B
pexume on-line. Tlpu aucranimonHoi (Gopme oOydeHHs OCHOBHBIC Y4YCOHBIC U
METOJMYECKUE MAaTepuayibl MEPEeChUIAlOTCd € HcHojb3oBaHuEeM (OO0JIauHbIX
TE€XHOJIOTHH.
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Ilpunooscenue 3
Eaﬂ]leO'pel;lmuHZOGClﬂ cucmema KOHmpOoJis ycneeaemocnmu no OMCL!MI’UZMHQ «Xumusy
JIJ1st TEKyIIero M UTOroBOrO0 KOHTPOJS MPU HM3YYEHUH KypCa XMMHUU MOXKET OBITh
WCIT0JIb30BAaHA PEUTHHTOBAsI CHCTEMA.
MakcuManbHOE KOJTUIECTBO 0alIoB, HAKAINIMBASMBIX .
- TIpU U3YYEHUH Kypca XMMUU 10 OKoHYaHuM 3-To cemectpa — 100;
- B T€UEHHUE ceMecTpa (TeKyIuid KOHTpoJib) — 60;
- Ha auddepeHmpoBaHHOM 3aueTe (mpomexyTodHas arrectarus) — 40.
Pacnipenenenne peHTHHTOBBIX OAJLTOB IO PA3IMYHBIM BHJIAM JCSITCIBHOCTH MPUBEICHO
B TaOHIIC.

PacnpenesieHue peiiTUHIOBBIX 0AJUIOB TEKYIEr0 PeiiTHHIA 10 BUIAM J1eSITeJIbHOCTH
O0akayiaBpoB HanpaBJieHusi moAroroBku 13.03.02
«JIEKTPOIHEPTeTUKA U IJIEKTPOTEXHUKA» NPH U3YYeHHH TUCHUTIIMHBI « XUMHUSD)
(o4HO-3204Has (.o.)

O6bem
No CTouMOoCTb, MakcumanbHOe
Bup nestensHOoCTH pabor,
-1 . B Oastax KOJINYECTBO 0ajjioB
1 2 3 4 5
1 | Ilocemenue nexumit 5 1 5
2 [Tocemenue ) 4 1,25 5
MPaKTHYECKUX 3aHATUN
Breinonnenue
7a00paTOpHBIX PpabOT TIO
3 |3apaHee YCTaHOBJIICHHOMY 2 2 4
rpaduky, TMOATOTOBKA K
nabopaTopHO# paboTe
Bovinonnenue
1ab60pamopuwix pabom eue
4 | ycmanoenennozo epaguxa 2 1,5 3
(6 ces3u ¢ nponyckom 6e3
V8ANCUMENbHBIX NPUUUH)
Odopmiienne oT4eTa,
g | 3awmra JabopaTtopHOi 5 3 6
paboTel (10 criemyroliei
paboThI)
Odghopmnenue omuema,
sawmuma Jza60pam0pHOL7
6 2 2 4
pabomul (8He YCMAHOBNIEHHO20
epaguka)
Beimonmnenne  1oMamrHux
7 | 3amaHui J31-7134 4 5 20
(CBOEBpPEMEHHO)
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2

BreimosiHeHue 4
JOMAIITHUX 3aJaHui (BHE
YCTaHOBJIEHHOT'O CPOKA)

12

IToaroroBka KOHCIIEKTa
K1 mo camocTosgTensHO
WU3YUYCHHOMY pa3/ieiy:
«Ilepnoguueckuit 3aKOH
MenpaeneeBa. CtpoeHue

aToMa» (CBOCBPEMEHHO)

10

IlonroToBKa KOHCIIEKTa
K1 mo camocTosATelhHO
M3YyYCHHOMY pazneny
(pa®oTBI 3aYTeHBI BHE
YCTaHOBJIEHHOT'O CPOKa)

11

IlogroroBka KOHCIEKTA
K2 1o camMocTosTenpHO
HU3yUYCHHOMY pazaeny 6:
«OKHUCIINTENIBHO-
BOCCTAaHOBUTEJILHEIC
peaKkIuu.
DIIEKTPOXUMHSL.
DIIEKTPOXUMHUYECKHUE
MPOIIECCHI»
(cCBOEBpPEMEHHO)

12

[loaroToBKa KOHCIIEKTA
K2 mo camocTosiTenbHO
U3yUYEHHOMY  pasfeny
(pa®oThl 3auTCHBI BHE
YCTaHOBJIEHHOT'O CPOKA)

13

Hamucanue pedeparta no
teMme " I'eHeTnueckas
CBSI3b KJIACCOB
HEOPraHUYECKUX
coenqnuHeHu. KucioTHo-
OCHOBHBI€ CBOMCTBA
BemiecTB. ®u3uko-
XUMHYECKHE CBOMCTBA
MeTasuioB " (B CPOK)

10

10
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1 2 3 4 5

Hamnucanue pedepara no
TeMme " I'eneTnueckas
CBSI3b KJIACCOB
HEOPraHUYECKUX

14 coequuennii. KuciaorHo- 1 5 5
OCHOBHBIE CBOMCTBA
BemiecTB. Pu3uko-
XUMHUYECKHE CBOMCTBA
MeTasuioB " (BHE CpoKa)

nTOoro
(MakcuMaJIbHOE
KOJINYeCcTBO 0a/JI0OB B
TeYeHHe ceMecTpa)

15 60

Munumanvnoe
16 KoJuuecmeo 6ainos 8 40
meyeHue cemecmpa

17 | IIpomexxkyTouHas
arrecranuda. 3adyetHas | [logpoOuee — cMm. [Ipunoxenue 4
pabora:

[IpaBunbHEBIN OTBET HA
1-# (TeopeTHUECKHIA) 10
BOIIPOC

[IpaBuibHBIN OTBET HA

. 10
2-1 BOTIpOC

[IpaBunbHOE
BBITIOJIHEHUE
NpaKkTHYECKOM 3a/1auu (C 20
MOSICHCHHSIMU ),
3-i1 Bompoc

UTOT'O (MakcumalibHOE
KOJNYECTBO 0aJIoB 3a 40
3a4eTHYI0 paboTy)

BCET'O (mMakcumajbHoOe
18 | konuyecrBo OaLIOB 1O 100 100
3aBepIIeHUH TN CIUTIIHHBI)

[Ipumeuanue: KOIMYECTBO OallJIOB 3a paszHble BUABI pabOT MOTYT OBITh HM3MEHEHBI 110
ycMOTpeHHIo npenojaasareis. CTyAeHTHI B 0053aTeIbHOM MOPsIKe HHOOPMUPYIOTCS 00 U3MEHEHUSIX.

Cmyoenmol  04HO-3A0UHOU  HOpMbL 00YUYeHUS OOJICHbI COAMb  GbINOJHEHHblE OOMAULHUE
3a0aHus, HANUCAHHBIU pegepam u cocmasieHHvle KOHCHeKmbl 00 3auemHou Hedeau. Pabomul,
BbINOIHEHHbIe U COAHHble 8HE YCMAHOBLEHHO20 CPOKA OVOYM 3aumemnvl, HO OYEHEeHbl 8 MeHbuiee
KOIU4ecmaeo 6aos.
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IIpuMeuyanus.
1 Crygentsl MoOryT B TedeHHe ceMecTpa mnoayuutb 1-10 OoHycHbix Oamna (1o
YCMOTpPEHHMIO npenoaaBaress) (1. 4.2.5).
2 OKOHYATENbHOE KOJMYECTBO PEHTHUHTOBBIX O0aioB Pb BeIcTaBIsSETCS C y4€TOM MUTOTOB
TEKYIIEeT0 KOHTPOJIS B MPOMEKYTOYHON aTTeCTaIliH:
Pb = PB(tekymr.) + PB(3Kk3),
PB(Tekym1.) — KOMWYECTBO PEUTHUHTOBBIX OAayUIOB, MOJYYCHHBIX TPU TPOBEACHHUU
TEKYIIET0 KOHTPOJIS B TEUCHUE CEMECTpa,
PB(5k3) - KOMMYECTBO PEUTHHTOBBIX 0AJNIOB, MMOTYYCHHBIX MTPH Cca4e 3a4eTa.

3 WtoroBas oreHKa, TOJyYCHHAs] 32 U3YYCHHE AWCIUIUIMHBI, BHICTABISCTCS B 3a4YCTHYIO
BEIOMOCTh W 3aUeTHYI0 KHIDKKY OOYdYaromerocs COTJIaCHO TIEPEBOJHOMN IIIKaJe
onienuBanus (Ilonoxxenue o OaILHO-PEUTHUHTOBOM CHCTEME, TPUMEHSIEMOU 1J11 BEACHUS
KOHTpOJIA ycrieBaeMocTH ctyaeHToB HTU HUSY MUDN):

[TepeBoHas MIKaIa OLIECHUBAHUS

Orenka 1o 5 6anpHOI 3auer 6ann§3y11£wa O1enka T'pazaws
mikarne (ECTS)
JVICIIATUTAHE
5 (OTJIMYHO) 90-100 A OTnn4HO
85-89 B OueHp X0po1Io
4 (xoporio) 75-84 C Xopo1iio
3auTeno 70-74 D VY 10BIE€TBOPUTEIIHHO
3 (YAOBJIETBOPUTEINBHO) 65-69
60-64 E ITocpeacTBeHHO
2 He 3auteno Huxe 60 F HeynosnerBopurenbHo
(Hey10BJIETBOPHUTEIHHO)
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Ipunoowcenue 4
®OHJI OHEHOYHBbLIX CPEJICTB
(npomescymounas ammecmayusn no OUCUUNIUHE)

1  Ob6aacTb npUMeHEeHUS

®ony oneHouyHbIX cpeAcTB (POC) — gBISIETCS HEOTHEMJIEMOM YacCThIO
pabodeit mporpaMmbl yueOHOW JUCHMIUIMHBI «XUMHS» JI1 HampaBICHUS
noarotoBku 13.03.02 «DnekTposHepreTuka M SIACKTPOTEXHUKA» MNpoduis

«IJEKTpOoNpUBO M  aBTOMaTuka»  (kBamdukauus  «OakanaBp») U

npeAHa3HauyeH Il KOHTPOJII M OILEHKH OOpa3oBaTENbHBIX JOCTHUKEHUN

00y4Jaromuxcs, OCBOMBIINX MPOrpaMMy TaHHOW TUCIUIUIHHBI.

2 eau u 3axaum poHIa OLLEHOYHBIX CPEICTB

Henbto ®OC sABAsIETCS YCTAHOBIEHUE COOTBETCTBUSI YPOBHS MOJTOTOBKHU
oOyuaronuxcs no aucurnae «Xumus» tpedoanusm OC HUAY MUOU no

HarnpasyieHut0 moArotoBku 13.03.02 «DnekTposHepreTrka u 3JeKTPOTEXHUKAN

npoduist «IJIEKTPONPUBOA M aBTOMaTHUKa» (kBanudukanus - Oakamasp),

YTBEPKJICHHOTO Y4eHbIM coBeToM yHUBepcuteTa (19.04.2023 r.).

JI71st AOCTUKEHUS TTOCTABJICHHOM 1IEIM PEIatoTCs CASAYIONINE 3a/1auu:

- KOHTPOJIb W YIPAaBICHHE TMPOIECCOM MPUOOPETEHUs OOyYaIOIIUMHUCS
3HaHWH, YMEHHH ¥ HaBBIKOB, IPEAYCMOTPECHHBIX B paMKaxX JaHHOH
JUCITATITAHEI;

- KOHTPOJIb W OILICHKa CTENEHW OCBOCHHUS YHHUBEPCAIHHBIX KOMIICTCHIIUH,
IIPETYCMOTPEHHBIX B paMKax JaHHOMW JUCITUTIINHBI;

- oOecrieueHHEe COOTBETCTBHUS pE3yJIbTAaTOB OOy4YEeHHUs 3ajadyaMm Oyayuien
npodecCuOHaTbHON NEeATEeIIbHOCTH yepes COBEPIICHCTBOBAHUE
TPaAUIIMOHHBIX W BHEAPCHUE WHHOBAIIMOHHBIX METOJIOB OOyYCHUS B
0o0pa3oBaTeNIbHBIN MPOIIECC B paMKax JaHHOTO Kypca.

3 OuneHoYHBIE CpeACTBa, HCHOJb3yeMble IJA MNPOMEKYTOUHOM
aTTecTAllMM MO0 JUCIHUIINHE

DopMOK  TPOMEKYTOUHOM aTTECTAMU IO JUCHUILUIMHE «XHUMHUSD)
ABIIICTCS nudpepennupopannbii 3a4eT (3 cemecTp).

®oHA OIEHOYHBIX CPEACTB CHOPMHUPOBAH Ha OCHOBE KJIIOUEBBIX
IIPUHIIUIIOB OIICHUBAHUS:

- BAJIUJTHOCTh - OOBEKTHI OIIEHKU COOTBETCTBYIOT MOCTABJICHHBIM IIEJISIM
oOyUeHHUs;

- HaJIG)KHOCTh - UCIOJB3YIOTCS €IUHOOOpa3Hble CTaHAApPThl U KPUTEPUU
JUJT OLIEHUBAHUS IOCTUKECHUM;

- CHPaBEUIUBOCTh - CTYJICHTHI HUMEIOT PaBHBIC BO3MOXKHOCTU JIOOUTHCS

yCIIexa;
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- 3bdexkTuBHOCTh -

COOTBCTCTBHUC

IIOCTAaBJICHHBIM 3a1a4aM.

[Ipouiemypa oOIll€HHUBAHUSI KOMIIETEHIIMM, OOyYaroIIMXCsi OCHOBaHAa Ha
MPUHIMIIAX €AMHCTBA HCIOJIB3YEMOM TEXHOJOTHMU JUIsi BCEX OOyYaroluxcs,
BBITIOJIHEHUS YCIOBUM CONTOCTABUMOCTH PE3YIbTATOB OLICHUBAHUS.

pEe3yIabTaTOB

ACATCIIBHOCTH

dopmupyembie  komnereHuuu, MK, kpaTkas  XapaKTepUCTHKa
OIICHOYHOTO CpeJICTBA MPEACTABIICHBI B TaOIuIe 1.
Tabnuna 1
Komnerenmus,
HHANKATOPLI
¢opmupoBanus
KOMIIETEHIIHIA, OueHo4HoOe cpeacTBO, KPpaTKas TeXHOIOTHN OLEHKH
ILUIaHUpYeMble XapaKTepUCTHKA
pe3yJbTaThl
OCBOCHUHA
JTUCHHUILTNHEI
YKE-1,
OIIK-3*:
HIK: v/ 3aueTHBI OMIIET Il OLEHKH PE3YNBTATOB |y Ouepmparue YCTHOTO
v' 3Hamb o0yueHHs B 3 CeMECTpe IO AUCLUUIUIMHE |  orpera Ha
3-VKE -1, «Xumusny: TEOPETUUYECKHE
3OIK-3 |, MHOrOypoBHEBOE  OIICHOYHOE  CpPEICTBO, | BOTPOCHL
(31-39) HO3BOJISIO v TecTUpOBaHME,
mee auddepeHnupoBaTh YpPOBEHb
o v/ pakTHYeCcKoe
v YMerh: IMMHOCTHBIX  JNOCTIKCHMH  PESYIBTATOB | oo’y
V-YKE -1, oOydeHHs, ypoBeHb  C(OPMHMPOBAHHOCTH |y romck o aHamws
V-OIIK-3 CUCTCMBI: CIIPaBOYHOM
(V1-¥9) | TEOPETUYECKUX 3HAHUN; HH(pOpMaIUn
- YMEHUW U HABBIKOB IPUMEHEHUS 3HAHUM 1S
v’ Brnazietob
peLIECHUS NPAKTUYECKUX 33724
B-YKE -1,
B-OIIK - 3
(B1- B5)

3.1 Cmpyxkmypa ouenounozo cpeocmea u WIKaa1ad OUEHUBAHUA pPe3)IbMaAnos

00yuenus

3auemHnuslit Ouem cocmoum u3 mpex pazoenos:

1) 1-i pasgen - TEOPETUYECKHH BOMPOC JUISI TPOBEPKU  yPOBHS
c(OPMUPOBAHHOCTH CHCTEMbl 3HAHUN MO IJUCIUIUIMHE, a TaKXKe YMEHHHA U
HAaBBIKOB  IPUMEHEHWsS  XHMHYECKOW  CIPaBOYHOM  JIMTEPATYphl  JUIS

POTHO3UPOBAHUSA XHWMHUYECKHUX CBOMCTB CHUCTEMBbl B Ppa3IMYHBIX YCIOBHUSAX
(makcumyMm 10 OamnoB 3a 3aganue). [loJHOCTHIO MPABUIIBLHO BBIMOJHEHHOE
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2)

3)

3aJIaHueE COOTBETCTBYET IIOPOTOBOMY YPOBHIO [IOATOTOBJIEHHOCTH
oOyyJaroIerocs.

2-1i pa3nen - TecToBoe 3amanue JJIs MPOBEPKH HE TOJIHKO YPOBHS 3HAHUH, HO U
YpOBHSI C(HOPMHUPOBAHHOCTH YMEHUW W HABBIKOB MPUMEHSTh 3HAHUS JUIS
aHaiau3za mTpoOJieMbl M CaMOCTOSITEIIBHOTO PEIICHUS MPOCTEUIINUX THUIOBBIX
3a7a4, TOJB3YSCh WM3BECTHBIMU QITOPUTMaAMM M MeToaaMu (Makcumym 10
OammoB  3a 3amanue). [logHOCTBIO TPaBUIBLHO  BBIMOJHEHHOE —3aj[aHUE
COOTBETCTBYET 0230BOMY YPOBHIO TOJATOTOBJICHHOCTH 00Yy4aroIIerocs.

3-i1 pazmen — IlpakTtuueckoe pacueTHoe 3amanue (3amava), MO3BOJIAIOIIEE
OIICHUTh yYPOBEHHb CHOPMHUPOBAHHOCTH CHUCTEMBbI 3HAHWM, YMEHUN W HaBBIKOB,
CTENEHh KOMIUIEKCHOW peaan3alii KOMIIETEHIIUM, HalleIEHHBIX Ha Pa3BUTHE
CaMOCTOSITENIbHOCTH TIPU BBIOOpPE METOMOB [IJISl PEIICHUS MPAKTUYECKUX 3a7ad
(makcumym 20 OamnmoB 3a 3amanue, mMuHUMyM 10 Oamnos). IlpaBumbHOE
BBEITIOJITHEHHOE 3aJ]JaHWe COOTBETCTBYET JTAJIOHHOMY (pacIIMPEHHOMY) YPOBHIO
MIOATOTOBJICHHOCTH.

[Tokazarenu, KpUTEpUHM M IIKaJla OLECHUBAHHUSA OTBETA HA Au(epeHINPOBAHHOM
3a4eTe MPUBEJICHBI B TAOIHIIC 2.

Ta6auna 2 [Tokazarenu, KpUTEPHUH U KA OIEHUBAHUS OTBETA Ha
nu(pPepeHInPOBaHHOM 3a4€ETe

PesynbraTsl YpoBHH HE [Toporoseii ba3oBbIi1 ypoBEHb Pacuimpennsrit
oby4eHus JOCTUTHYThI (MMHMMAJIbHBIN YpOBEHb
/ToKa3arenu o
S YPOBCHB) (BBICOKHIA)
Komne- KoMmmnerenmus Komnerennus Komnierennus Komnierennus
menyuu HecopMupoBaHa | chopMupoBaHa chopmMupoBaHa chopMupoBaHa
YKE-1,
OITK-3 Pe3ynprarsl
WIK: oOy4eHHS HE Pesynprarsl Pesynbrarsl Pesynprats
v SHATE JIOCTUTHYTBI oOy4eHus oOy4eHus oOy4eHus
3-VKE — 1, JIOCTUTHYTHI JIOCTUTHYTHI JIOCTUTHYTHI
3-OIlK - 3 PeiiTuHroBbie 02/LUIbI — BHICTABJIAEMbIE 0A/UIbI 32 3a4€THYI0 padoTy:
(31-39) PB(mpoMexyT.)
ITony4yeno menee 10 | I[Tomygeno  10-15 [onmyyeno 16-29 [Momyyeno 30-40
v Ymers: Oa. 3a paboty Oa. 3a paboty Oa. 3a paboty Oa. 3a padboty
yyygl%g 31 : Kputepuu oneHnBaHus, Kajaa OeHUBAHUS
(Y1- V9) 1-ii pazgen — TeopeTnyeckas 4acTh: BhICTaBIsAeMbIi Oamn b1
Munumym — 5 6an., makcumyM — 10 Gan.
v Bnazgets ITopozoswiit yposens
B-VKE — 1, KpnTepml OLCHUBAHMSA: NPABUJIBHOCTHb OTBE€TOB, 3HAHUEC OCHOBHBIX
B-OIIK — 3 XUMHNYECKHUX 3aKOHOB, HOHﬂTﬂﬁ, (l)l/l3l/l‘leCKOF0 CMBbICJIA BCJIMYUH, CHUMBOJIbHbBIX
(B1- B5) 0003HAYEHUII 1 HANMEHOBAHNH BeJIMYMH, KOHCTAHT
b1 — menee 5 6an. b1 -5 o6an. b1 -7 6an. b1 —106an.
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JlaH HEBEPHBIN U JlaH BepHBIN JlaH BepHbIN JlaH BepHbIN
HETIOJIHBIN OTBET JIOCTaTOYHO pPa3BEPHYTHIN VCUYEPIIBIBAIOIINI
Ha 1-i MOJIHBINA OTBET OTBET Ha 1-i1 OTBET Ha 1-i
TEOPETUUECKUI Ha |- TEOPETUUECKUH TEOPETUUECKUI
BOIIPOC. TEOPETUUECKUI BOIIPOC. BOIIPOC.
BOIIPOC.
CryzeHT He CtyneHt Biajaeer Crynent
BJIJICET CTyneHT 3HaeT | TEpMHHOJIOTHEN CBOOOJTHO
TEPMHUHOJIOTHEN OCHOBHBIE JTVCLHUTUINHBL, OpUEHTHUPYETCS B
JTVCHUTUINHBIL, HE MIOHATHS U crocobeH Marepuale,
3HAET OCHOBHBIX 3aKOHBI; YCTaHaBJINBATh YBEPEHHO
MOHATHUU U BIIAJICET JIOTUYECKYIO JEMOHCTPUPYET
3aKOHOB, HE TEPMHUHOJIOTUEN B3aUMOCBSI3b 3HAHUE OCHOBHBIX
MOXET JVCLUILIAHBI. MEKITY MOHATUN XUMHH,
CaMOCTOSITEJIBHO Pa3JIMYHBIMU 3HaHUE U
chOopMyIUPOBATH 3aKOHaMH, MNOHUMAHUE
KOHKPETHBI MOHATHSIMU Ha 3aKOHOB XUMUHU,
OTBET Ha JII000H OCHOBaHUH MX B3aUMOCBSI3H
JOTIOJIHUTEIIbHBIN HAKOIJIEHHBIX MeXIy coOO0H,
BOIIPOC I10 TEMaM 3HAHMUI. CaMOCTOSITEIIBHO
omIeTa. CHOoCcOOeH
TCOPCTHICCKU
OIUCATh
3aKOHOMEPHOCTH
¢buzuko-
XUMHUYCCKUX
IPOIIECCOB.
Ha JlonoJHUTEIbHBIC
JlonoIHUTENbHBIC
JOTIOJTHUTEITb- BOIPOCHI 110
. BOIIPOCBHI I10
HBIC BOMPOCHI 110 | 3aJaHHOU TEME Y N
8 0001 TeMe y
3aJaHHOU TEME CTYyJE€HTA HE
CTy/ICHTA HE
CTYJIEHT BBI3BIBAIOT
. BBI3BIBAIOT
OTBEYAET 3aTPyIHECHUM. .
3aTPyHEHU.
OJIHOCJIOKHO.
CTyneHT MOXeT
CryneHt He Bo3MoxHBI CAMOCTOSTEIEHO
CryneHt JIOITYyCKAaeT HECYIIECTBEHHBIE U3BIIEKATE HOBELIE
coBepIIaeT rpyonie rpyObIX JIOTUYECKUE SHAHUS
b
JIOTUYCCKUEC JJOTUYCCKUX OIIINOKH. TBOPYECKH MX
COHH’I6KH' ()CHIH6OK' WCIIOJIb30BaTh JUIS
TYZEHT HE TYAEHT CryneHnt NPUHATHS
CMOHCTPHUPYECT CMOHCTPUPYET
3H§HH€-3HaI:(OI;[};TBO g ?)HaHII?IeF)y penORIDTRYE JIOTHHCCKH BEPHBIX
"TBO, AHAIUTHYECKUE perenuii B
3HAaHHUC-KOIINIO: HC 3HaKOMCTBO, 3HAHUSL:
i : : HOBBIX U
Y3HaET O6’beKTBI, 3HAHUEC-KOIINIO. YBEPEHHO
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SIBJICHUS U y3HaeT 00bEKTHL, BOCIIPOM3BOJUT HECTaHAaPTHBIX
OHATHA, SABJICHUA U U IIOHUMAET CUTyalusIX
HE HaXOJIUT B HUX MTOHSATHS, IOy YCHHBIC
pasnuuus, He HaxOJIUT B HUX 3HAHMS, OTHOCHT HX
MPOSIBIISICT 3HAHUE pa3nuuus, X TOik
HCTOYHHKOB MIPOSIBJISIET 3HAHUE .
WJIM UHOU
TIOJTY4CHUS HCTOYHHKOB
KJ1acCU(PUKAIIMOH-
uHpopmanuu, MOTy4YCHUS .
HE MOXET uHpopManuu, HoH
OCYLIECTBIIATH MOKET Ipynme,
CaMOCTOSITEIBHO OCYIIECTBIISATh CaMOCTOATCIIBHO
peOpoOayKTUBHEIE CaAaMOCTOATEIIbHO CUCTCMAaTU3UPYCT
JeHCTBHS HaJT pPEenpOyKTUBHBIC HX,
3HAHUSIMH ITyTEM JICHCTBHS HaJl YCTaHABJIMBACT
CaAMOCTOSTEIIBHOTO S3HAHUAMU ITYTEM B3auMOCBS3U
BOCHIPOU3BECACHUA U CaMOCTOSTCIIBHOTO MG)KI[y
MIPUMEHEHUS BOCTIPOM3BENCHUS U |y iy NPOTYKTHBHO
uH(pOpMaLIHH. MIPUMCHCHHUS
IIPUMEHSET B
nH(popMaIuu.
3HAKOMBIX
CUTYyaLUsX.

2-ii pa3aen - TectoBoe 3axanne: BoicTaBIsieMblid 6ain b2 — 10 Ganmos

ba3zoeuwlit yposens

KpnTeme: NpaBMWJIBHOCTb, JOTHYHOCTD NOSICHEHUH Bblﬁopa O0TBCETOB,
INOHNMAaHHEC OCHOBHBIX XUMHYCCKHUX 3aKOHOB

b2 — menee 10 o6an.

52 —10 6an.

JlaHbl HEBepHBIC
OTBETHI OoJIee 4eM Ha
35% BompocoB
TECTOBOTO 3aJaHus,
CTYACHT HE MOXKET
000CHOBATH BHIOOD
OTBETOB.

CTyAeHT HE MOXKET
IIPOJIEMOHCTPUPOBATh
BJIaICHUEC YMCHUAMU U
HaBbIKaMH; y CTYJICHTA

OTCYTCTBYET
CaMOCTOATCIBHOCTD B
HNPUHATHH PEeLICHUN

Hano 6onee 65% npaBUIIbHBIX OTBETOB HAa BOITPOCHI
TECTOBOI'O 33JlaHus, CTyIEHT CIIOCOOEH JaTh IPAMOTHOE
JIOTUYECKOE MOSICHEHUE K BEIOOPY OTBETOB. CTyIEeHT
Croco0eH MPOJEMOHCTPUPOBATH BIaJCHUE YMEHUSIMU U
HABBIKAMM; CIIOCOOEH K MPHHITHIO CAMOCTOSITENbHBIX

pelIeHn

3-ii paznen — [IpakTuyeckoe pacueTHoe 3aaHue:; BhICTaBIsieMblil 6amt b3

Imanonnstii (pacuiupenHslii ypoeeHs)

Munumym — 10 6ai. (BepHOE perieHue 3a1auu 1nocie cooeceoBaHus ),
MakcuMyM — 20 Oail. (caMOCTOATENbHOE BEPHOE PEIICHHUE 3a/1aun).
Kpurepun oueHnBaHusi: NpaBUJIbLHOCTH BHIOOPA METO/Ia pellleHHUs 3a/1a4H,

NpaBUWJIBHOCTD pemeHm”I H OTBETOB, IOTMYHOCTH HOﬂCHCHI/IfI, NpaBUJIbHOCTD

MaTeMaTH4eCKOM 3allUCU XUMHYECKNX 3aKOHOB. MATEMATHYECKUX MPeodpa3oBaHuil u
pacyeToB, CIIOCOOHOCTDH MCIOJIb30BATh CIIPABOYHbIC MATEPHAJIBI B IPAKTHYECKOM
AECATEJIBbHOCTH, IPABUJIBHOCTD IIEPEBO/IA 3HAYEHHU BeJINYNH B CAUHUIIbI

Me:xnynapoanoi cucrembl CH.

b3 -0 oan.

b3 — 0 oan.

b3 — 10 6an.

b3 -20 6an.

3aanue He

3amaHue He

-3aztanue

20 0a1710B:

72



pOBaTh BIIAJICHUE
YMEHUSIMU U
HaBBIKAMU;

y CTyJIeHTa
OTCYTCTBYET
CaMOCTOSITEIb-
HOCTb B
MPUHATHH
pelIeHur

cobeceIoBaHus C
npernojaBaTe-IemM
crocoben
BBIIOJIHUTD
3agaHus 0a30BOT0
YPOBHSL.

CTyIeHT 9acTHIHO
MOJKET MPOJAEMOHCTPHU-
pOBaTh BIAICHNE
YMEHHAMH U

HaBBIKaMU.

OCHOBHBIX YMEHUU
Y HaBBIKOB HE
B3bIBACT Y
CTyJICHTa
JIMYHOCTHBIX
3aTpyAHEHUM.

BBINOJIHSJIOCK; BBITIOJTHSIJIOCH; BBITIOJTHEHO -3ananue
-3aganue -3agaHue YaCTUYHO BEPHO; BBIIIOJIHEHO
BBITIOJTHSJIOCH, HO | BBIMOJHSJIOCh, | -CaMOCTOSTEIBHO BEpPHO, 3ajJaya
BEPHBIN OTBET HE HO BEPHBII WJIU TIOCJIE penieHa
MOJIYY€EH, OTBET HE co0eceoBaHus C | CaMOCTOSTENbHO;
MOJIYY€EH, MpenoaaBaTesieM -[OJIyYEH
BBITIOJTHEHO BEPHOE MIPaBUJIbHBIN
pelIeHrue 3aJayd, OTBET.
MOJTy4EeH 15 6am10B:
MIPABUJIbHBIN - 3a]1a4a pelieHa
OTBET; CaMOCTOSITEIIBHO,
- IOy IEHBI - IOy IEHBI - OTCYTCTBYIOT - IONYIICHBI
rpyobie rpyobie CYILIECTBEHHBIE HE3HAYUTEIbHBIE
NOHSATUWHBIE, NOHSATUMHBIE, JIOTUYECKHUE BBIYUCITUTEIb-
JIOTUYECKUE, JIOTUYECKUE, OIIHUOKH HBIC OLITUOKHU.
pacyeTHbIe pacyeTHbIE
OIIUOKH OIUOKH
He BpInosiHeHbI Camocros- [IpuBeneH BepHbIN [IpuBenensl
3aanusi 6a30BOTO TEJIbHO HE OTBET Ha TECTOBOE | BEPHBIEC PELICHUS
U PacIIMpeHHOTO BBITIOJTHEHBI 3a/1aHue 2-1o U OTBETHI Ha
YPOBHS WJIN 3aIaHus 0a30BOTO paszzena, 3a1aHus 2-TO
MIPUBEICHBI 0a30BOrO U CTYJICHT MOXXET | 0a30BOro YpOBHS
HEBEPHbIC pacIIMPEHHOT0 MOSICHUTh u 3-ro
peuieHus u YpOBHS BBIOpaHHBIN OTBET. | PACHIMPEHHOTO
OTBETHI HA 2-U U 160 B 3aganue 1o 3-my | ypoBHs. Pemenue
3-1i BOTIPOCHI, peLIeHUsIX BOIIPOCY MOJTy4€HO
JOMYIIICHBI JOTMYIIECHBI BBITIOJTHEHO C MPaKTUYECKU
rpyObIie CYILIECTBEHHbBIC | HECYIIECTBEHHBIMU | CAMOCTOSTEIBHO.
CMBICJIOBBIE, JIOTUYECKUE U JIOTUYECKUMHU
JIOTUYECKUE, pacueTHbIe OIIMOKaAMH.
pacyeTHbIE OIIHOKHU.
OIIIHOKH.
CryneHt He MoxeT | CTyneHt ciocoder | CamocTosTeIbHAs [TproGpereHHbIE
HpO)IeMOHCTpI/I— II0CJIC JICMOHCTpaHI/Iﬂ YMCHH U HAaBbIKU

MTO3BOJIAT CTYJCHTY
pemaTh MpUKIaIHbIe
POOIIEMBI
XUMHYECKON
HAIPaBIICHHOCTH,
chopMUPOBAHHbIE
HABBIKHU JIOBEJICHBI
710 aBTOMAaTH3Ma.

HToroBplii pe3yabTaT 3a4eTHON padoThl (B 0aj1ax):
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Pb (mpomexyt.)=b1+b2+b3

IToaroroBka He IToaroroska IToaroroBka IToaroroBka
COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
YPOBHSIM: MIOPOTOBOMY 0a30BOMY pacUIupeHHOMY
YPOBHIO: YPOBHIO: (3TaJIOHHOMY)
YPOBHIO:
MeHee 10 OamioB 10-15 GamioB 16-29 GannoB 35-40 6amioB

Mo>keT cOOTBETCTBOBATh OTMETKE (TIOCIIE yueTa TeKYIIEro peTHHra)

«HEYAOBJL.» «YAOBJL.» «Xop.» «OTJI.»

* Komnemenyuu YKE-1,0I1K-3 hopmupyromesi cosmecmuo ¢ opyaumu y4eOHbiMu OUCYUNTUHAMU

4) KonnuecTBO peMTUHIOBBIX OAJIOB MOCIE MPOXOXKACHUS NMPOMEKYTOUHOM aTTectauuu Pb(uror.)

BBICTABJIETCA:
PB(uror.) = Pb(texyut.) + Pb(npomexyrt.),

PB(Teky11.) — KOIUYECTBO PEUTUHIOBBIX OAIOB, MOJIyUYEHHBIX NPH MPOBEJCHUN TEKYLIEro KOHTPOJISA B
TE4YEHUE ceMecTpa, JONYyCK K auddepeHImpoBaHHOMY 3aUeTy HaKOIJIeHHne MUHUMYM 42 0aiios;
PB(mipomesxyT.) - KONUYECTBO PEHTHHIOBBIX OAJUIOB, MOJYYEHHBIX MPH BBIMOJIHEHUH 3a4€THON pabOTHI
(MuaumyMm 10 GannoB).

5) UroroBas oreHka, noay4yeHHas! [OCJIe MPOXOKIACHHS IPOMEKYTOUHOM aTTeCTalluu U 3aBEPLICHUH
U3y4YeHHs] JAMCLUIUIMHBI, BBICTABISETCS B 3aUETHYK0 BEJOMOCTb M 3aYETHYIO KHHUXKKY OOYydYarolerocs
COTJIACHO CHCTEME, TPUBEICHHON B TabmuIe 3.

Tabmuma 3 ITepeBoHast MIKaa OLICHUBAHUS
ECTS
Ouenka (rpagarusi) Ornenka Cymma
o 5 0aabHOM HIKaJe Ha 3a4éTe 0aJlIOB 10 O1enka I'papanus
JTMCIUATIITNHE
5 (OTIMYHO) 90-100 A OTan4HO
85-89 B OueHp X0poIIo
4 (xoporio) 3auTeHo 75-84 C Xopo1io
70-74
65-69 D Y 10BIIETBOPUTENBHO
3 (yRoBeTBOpHTEILHO) 60-64 E ITocpencTBeHHO
2 (HeyposiieTBopuTenbHO) | He 3auTeHo Huxe 60 F HeynosnersopurenbHo

3.2 YcjaoBUSI TNPOBEAEHUS TNPOMEKYTOUYHOM AaTTeCTAUMM IO JAUCUHMILJIMHE

«Xumusa» B popme 1udpepeHIHPOBAHHOIO 3a4eTa

1. Jlata, Bpems, MecTo (Bpems) MpPOBEACHUS 3aueTa: Oamd, 6peMs, Mecmo Npo8edeHus 3ayemd
(ayoumopus_uncmumyma) yCmaHnagiueaemcs Co21acH0 pPACRUCAHUI0 3UMHell ceccuu Ha 3 cemecmp
(YMO HTU HUAY MUDU).

2. MakcuMaibHOE BpeMsl BHITIOJTHEHUS 3aannii Omnera: 60 MMUH.

3. CTyzneHT MOXeT BOCIIONB30BaTbCsi _ PYYKOM, YEPHOBHUKOM, BOOpPOCAMHU K JH(QepeHIHPOBAHHOMY
3a4€eTy, KAIBKYISITODOM, CIPABOYHBIMU MAaTEpHUAIaMu 1o aucimmniae [8.3.2.1].

4. CTyneHT MUCBMEHHO COCTaBJISIET OTBETHI Ha BOMPOCHI Ouiera (MO0 IIaH OTBETAa Ha BOIPOCHI) B
TeueHue 1 yaca (MakCUMyM), 3aTeéM YCTHO B (popMe cobOecemoBaHUs ¢ MPENoaBaTesieM apryMEeHTUPYeET,
HOSICHSIET CBOM OTBETHI.

5. IlpenogaBaTens MMEET MpaBO 3a/]aBaTh JIOMOJIHUTEIbHBIE BOIPOCHI C IIENbIO BBISBICHUS YpPOBHS
MOJTOTOBJICHHOCTHU CTYJIEHTA U JOCTHKCHHS PE3YIbTaTOB OOYyUCHHS.
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3.3 Bomnpocsl s noAroToBku K au¢depeHuMpPoOBaAHHOMY 3a4eTy IO
TEOPETUYECKOMY MATEPUATY TUCHUIIIMHBI « XUMHU»

Bormpocsl k auddepeHninpoBaHHOMY 3a4€Ty OXBATBIBAIOT MAaTepUall Pa3IMYHbIX
pa3aenoB MUCHUIUIMHBI « XUMHS», U3YYEHHBIX B 3 CEMECTPE, U BKIIIOYAIOT B ceOs
CJICYIOIIUE TEMBI.

3.3.1 OcHOBHBbI€ 3aKOHBbI M IOHSITUS XMMHUH

3aKOH COXpaHEHMsS MaTe€puM, 3aKOH TIOCTOSHCTBA COCTaBa. XUMHUUYECKHUE
CUMBOJIBI U ypaBHEHMs. PazMmepbl M Macca MOJIEKYJ: OTHOCUTEIbHbIE aTOMHas U
MOJIEKYJISIpHAsE Macca, MOJIIpHas macca. 3akoH ABoraapo. KonuuecTBo BeliecTsa.
Yucno ABoraapo. MoJib.

3.3.2 IlpencraBjienuss 0 _crpoenun_aroma. Ilepuoanyecknii 3akon_JLLU.
MenaejeeBa

1. Ctpoenue aroma. [Inanerapuas mozaens aroma (Pezepdopna). Monens bopa,
noctynatsl bopa. 3apsan sanpa. Yuciao 3JeKTPOHOB, HYKJIOHOB: MPOTOHOB, HEUTPOHOB
B arome. MaccoBoe umcimo. OObsacHeHue  3amucu  zD.  M30TOIEL
PacnipocTpaHeHHOCTHh U30TONOB B PUPOIE. XUMUYECKUN DIIEMEHT.

2. Tlepmonmueckuii 3axkon J|.M. MenneneeBa. [lepunonnueckas tabmuma J1.1.
MenneneeBa: ee cTpoeHue (TpymIbl, TMEpHObl). BaleHTHbIE 3IEKTPOHBI.
[leproguueckoe W3MEHEHHE XHWMHUYECKHMX CBOWCTB »JJIEMEHTOB B TIpynmnax u
nepuojax: M3MEHEHHE aTOMHBIX PaguyCoB, IMOTEHIIMAJIOB HMOHM3AlMHM, JHEPIUU
CPOJICTBA K 3JICKTPOHY, META/UIMYECKUX U HEMETAUIMYECKUX CBOMCTB, KHUCIOTHO-
OCHOBHBIX CBOMCTB (XapakTepa OKCHUJIOB U THIPOKCUJIOB), OKHUCIUTEIHHO-
BOOCTAHOBUTEIbHBIX CBOMCTB.

3.3.3 T'eHernyeckasi _CBfi3b___OCHOBHBIX __KJIACCOB __HEOPraHMYEeCKMX
COCAMHECHU M

1. Atom. Dnement. CroxHbie BeuecTBa. [IpocTeie BelecTna.

2. Okcupael: cojeobpa3yrolue, Hecojaeo0pa3ylomue. XapakTep OKCHIOB:
KUCJIOTHBIE, amdoTepHble, OCHOBHbIE. (CBOWCTBA OCHOBHBIX, aM(OTEPHBIX,
KHCJIOTHBIX OKCHJIOB.

3. 'mapokcunapl. XapakTep THAPOKCUIOB: KUCIOTHBIE, aM(OTEepHbIEC, OCHOBHBIE.
CBoOiICTBAa OCHOBHBIX THJAPOKCUIOB (OCHOBAHUMN); KHUCJIOTHBIX THAPOKCUIOB
(xucoT); aM(pOTEPHBIX TUIPOKCHUIOB.

4, Comu: cpenHue, Kucible, OCHOBHbIe. CBONCTBA M CIOCOOBI MOJYYCHUS
CPEOHUX, KUCIIBIX, OCHOBHBIX coJieil. PactBopumMocTs B Boge. HomeHknarypa.

3.3.4JHepreTuka XMMH4YECKHX NpoueccoB. Tepmoxumus

1. Cucrema. IlapameTrpnl cucTeMbl. BHYTpEHHssi DHEpPrusi CHUCTEMbI U €€
u3MeHenue. IlepBwiii 3aKOH TepMoaWHAMUKHU. TerioBor »(h@ekT peakmuu s
1M300apHOrO Mpoliecca. JHTANbMNUSA. VI3MEeHEeHHE YHTAIBITUH.

2. TepMoxmMHYECKHE ypaBHEHHUSA. OK30TEPMHUYECKHE, DHIOTCPMUUYCCKUE
peakuun. Crangaptaele yciosus. CrangapTHas SHTanenus obpasoBanust (AHP).
OHTanbenug 00pa3oBaHusi MpocThix BemiecTB. 3akoH [.UM. T'ecca. CrneactBus u3

75



3aKOHA: TEIUIoBOM 3(@EeKT KpyroBoro mpolecca, IpsMoOd UM oOpaTHOM peakiui;
pacdeT TeruioBoro 3¢ @dexkra peakuuu MO H3BECTHBIM 3HAYEHUSIM CTAHAAPTHBIX
SHTAIBIUN 00pa30BaHUS BELIECTB.

3. ®aza. ®a3oBbie npeBpalieHud. TemioBoi 3¢ ekt Ppa3zoBbIX MpeBpalICHUI
(3HIOTEPMUYECKHE, IK30TEPMHUUECKHUE MPOLIECCHI).

4. O0Opa3oBaHUE XMMHUYECKOW CBA3U. DHTAIbNHS O0Opa30BaHUs XMMHUYECKOM
CBSI3H.

5. BO3MOXHOCTh M HANpaBIEHHOCTh MPOTEKAHUS XUMHUYECKUX IPOIECCOB.
Outpornust  (S). CrangaptHas odHTponus. [loHsTHe  CcaMONPOU3BOJIBHOCTU
POTEKAHUS MPOIECCOB: SHTPONMUNHBIN M IHTANBIUNHBIN (haKTOpbl. DHTPOMIUS KaK
¢yHKIus cocTosiHUSA. 3akoH ['ecca NPUMEHUTENBHO K H3MEHEHHMIO SHTPOIHUU.
Btopoe u TpeTbe Hayana TepMOANHAMUKH.

6. M3o0apHo-u3orepmuueckuii noteHuuan (3Heprus [mbOca). Ycnoue
CaMOIIPOM3BOIBHOCTH nponecca. CranpaprHoe 3HaueHne >Heprun ['nooca (AG os).
3akoH ['ecca mpuMeHHUTENBHO K U3MEHEHUI0 3Hepruu ['nbd0oca.

3.3.5 Xumnueckasi KHHETHKA

1. Cucrema. ®a3za. Paznmnuume TOMOTI€HHBIX M TI'€TEPOTE€HHBIX ITPOLIECCOB.
CKOpOCTh XUMHYECKON peakiuu (s TOMO-, TE€TEPOr€HHbIX CHUCTEM). EauHuUIIbI
u3MepeHuda. MexaHusMm  peakuun.  MOJIEKYJISIPHOCTh ~ peakuuu  (MOHO-
OMMOJIEKYJISIPHBIE PEAKIIUN).

2. @aKTOpPHI, BIUSIOUIME HA CKOPOCTh PEAKIIUH.

2.1 3aBUCUMOCTh CKOpPOCTM XUMHUYECKUX PpEAKIUM OT KOHIICHTpaIuu
pearupyroInx BEIECTB, 3aKOH JICUCTBYIOIIMX Macc, KOHCTAaHTa CKOPOCTH PEaKIIH,
NOpsIIOK peakiuu. KnHernueckoe ypaBHEHHE.

2.2 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakuuu oT Temmnepatrypsl. [IpaBuio
Bant-T'opda. Ilpuunna yBennueHUs CKOPOCTH XHWMHUYECKOM PEAKIUU: JHEPTHUs
aKTUBAILIMM, JIOJII AKTUBHBIX MOJIEKYJ TPU BBICOKOM W HHM3KOM TeMIieparypax.
YpaBHenue Appenunyca. CriocoObl yBEIMUEHUSI CKOPOCTU PEAKITUU.

2.3 Karanuz: romoreHHbll, TreTeporeHHbii. KaramuzaTtop kak dakrop,
BIIMSIFOIIMM HAa CKOPOCTh XMMUUYECKOU peakunu. MexaHu3M JeHUCTBUS KaTalau3aTopa.
Muruburtopsl, KaTanu3atopbl. 3HAUCHHE KaTajn3a B JKU3HEACSITEIbHOCTH YeJIOBEKa,
YKOHOMUKE, IPOMBIIIJIEHHOCTH.

3 Xummueckoe paBHoBecue. OOpaTuMble, HeoOpaTuMbIe Tporecchl. CKOPOCTh
npsiMoro u oOpaTHOro mpoiieccoB. PaBHOBecHble KoOHIeHTpauuu. KoHcTaHTa
paBHoBecus (K,) oOpaTuMoill XMMHUYECKOM peaklMH, pa3MEPHOCTb. 3aBHUCHUMOCTb
KOHCTaHTBHI PABHOBECHUSI OT HEKOTOPBIX (PAKTOPOB.

4. Tlpunuun Jle Hlarense. Buusaue napameTpoB (KOHUEHTpaluu
pearupyromux BeIIeCTB, TEMIIEPATypbl, JaBIEHUSA, MPUCYTCTBUS KaTajld3aTopa) Ha
CMEIIEHUE PABHOBECHH.

3.3.6 PacTBOpBI

1. KoMIlOHEHThl pacTBOpa: pacTBOPEHHOE BEIIECTBO, PACTBOPUTEIIb.
Knaccudukanus pacTBOpoB: MO arperaTHOMY COCTOSIHUIO BEIIECTB; MO pasMepy
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PACTBOPEHHBIX YAaCTHIL; 110 TUILY MPOBOAUMOCTHU (3JIEKTPOJIUTHI U HEINEKTPOIUTHI).
PacTtBopeHne kak (U3MKO-XMMHMUYECKMH TMpOIECC: COJbBaTalusl, T'HApaTanus.
Kpucramnoruaparel. CrnocoObl  BbIpaXEHUS  KOHIEHTPALUM  PACTBOPEHHOTO
BEILECTBA B pacTBOpE: MOJISIpHAs 0Js, MAaccoBasl J0JIs, MOJIIpHAs KOHUEHTpalus,
MOJISUTbHAS] KOHLIEHTpALUs (MOJISUIBHOCTB), MOJISIpPHAsI KOHLIEHTPALUs SKBUBAJICHTOB
(HOpMasbpHasl KOHLICHTPALIMS ), 3aKOH YKBUBAJICHTOB.

2. CreneHb JIUCCOIMAIMM JUIsl PAcTBOPOB dJeKTpoiuToB. Kiaccudukamms
PacTBOPOB: CUJIbHBIE, CJIA0BIE ANEKTPOIUTHI.

3. Boxa kak cinaOblid AJIEKTPONUT. DNAEKTPOIUTHUECKAS] TUCCOLMALMS BOJBL.
Uonnoe npousseneHue Boasl (Kw), ero smauenume npu 25°C. Bomopoamslii
noka3zarenb (pH). I'mapokcunbHbii okazarens (pOH). Ces3p Benunuun pH u pOH.
[xana pH, kucnoTHOCTH cpenibl U ee cBsa3b ¢ pH. CriocoObl onpeneneHust 3HaYeHU N
BeJIMYUHBI pH.

4. TpynnopactBopuMsble 3iekTponuthbl. [Ipoussenenune pactBopumoctu (I1P).
PactBopuMOCTh coeuHeHus (S, B I/J1 U MOJIb/J).

Oosa3amenvHblil MUHUMYM 60RPOCOE 0111 HOO2OMOBKU K
ougepenyuposannomy 3auemy u npoeepke 3HAHU

(bazoeuwlit yposenn)
1 OTnuume 3K30- U SHAOTEPMUYECKUX MTPOLECCOB.
2. TlonsTust: cTaHmapTHAs SHTAJIbIHS 0Opa30oBaHMs BEIIECTB;, M3MEHEHWE SHTAIBINU —
0003HaueHue, ONpPEEICHUE BEIUYMH, EANHUIA U3MEPEHUSL.
3. ®opmynupoBka 3akoHa ['ecca. Eqununia usmepenus temnaoBoro 3¢ exra peakimm.
4. CocraButh (hopmyiy Juisl pacdyeTa TermioBoro 3¢ dexkra peakiui ropeHust nponaHa npu
CTaHAAPTHBIX YCJIOBUSIX, UCIIONb3Ys CIIEICTBUE U3 3aKoHa ['ecca.

C3Hg ) + 502 () = 3CO2 (r) + 4H20 (1.
5. CneactBust u3 3akoHa ['ecca: TemnoBoi 3P¢EKT sl KpyroBOro mpouecca; TErIoBble
3 peKThl MpAMOii U 0OpPaTHOUN peaKInii;
6. ITloHaTusa: HHTpOMHs, CTaHAAPTHAS DHTPOMUS BEIIECTB; M3MEHEHHWE OHHTPONHHU —
0003HaueHue, onpeIeleHUE BEIUUMH, ANHUIA U3MEPEHUSI.
7. CoctaBuTh (QopMysy IJsi pacyeTa H3MEHEHHUs DHTPONUHU pPEaKUUU TOPEHUs MpHU
CTaHAAPTHBIX YCIOBHSX
CHs r) + 202 () = CO2 () + 2H20 1)
8. ll-e Hauano TepMOIMHAMUKH.
9. Ill-e Hayaio TEPMOTUHAMUKH.
10. Onpenenenre U3MEHEHUS SHTPOIUH JJI pEeaKUn
C3Hg () + 502 ) = 3CO2 (r) + 4H20 (1.
0€3 IPOBEICHUS PACUYETOB.

11. Tlomsatus: craHmapTHOe u3MeHeHWe 3Hepruu ['ubOca mns peakuuii 0Opa3oBaHUS
BEILECTB — 0003HAYEHUE, ONIPEACIICHNE BETMYMHBI, EAUHULA U3MEPEHUS.
12. Ilpu3Hak caMONPOMU3BOJIBHOCTH M HECAMONPOM3BOJBHOCTH peakuuid. OTtinuue
CaMONPOU3BOJIBHBIX U HECAMOIIPOU3BOJIBHBIX IPOLIECCOB.
13. ®opmyna mjisi OUEHKHM MNPUHIUNHAIBHON BO3MOMXHOCTH CaMOIPOU3BOJBHOTO
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IPOTEKaHKs IpoLecca mpu temueparype 25°C
CHs ) + 202 ) = CO2 r) + 2H20 (1)
14. ®opmyna s pacueTa U3MeHeHus dHepruu [ modca npu npou3BOIBLHON TEMITEpaType.
15. Tlomstusa: cucrema, ¢asa, rpaHuma paszgena (a3, TOMOTEHHBIE M TETEPOTCHHBIC
peaKIuu.
16. ®opmyna 1151 HAX0XKACHUSI CKOPOCTU TOMOTEHHOW U F€TEPOTreHHOM peakiuii
17. ChopmynupyiiTe 3aKOH ACHCTBYIOUINX MacC.
18. Ha ocHOBaHMM 3aKOHA JEMCTBYIOIIMX MAcC COCTaBbTE KMHETUYECKUE YPAaBHEHHMS IS
peaKIuu:
a) CaCOs (15)= CaOqr) + CO2 (r);
6) 2CO(F,) +0, )= 2C0O, )
19. Chopmynupyiite npaBuiio Baut-I'opda. @opmyna, orpaxaromiasi mpaBuio.
20. ITonsTe “aHEPTHS aKTUBALUK peakuuu . Y paBHEHUE AppeHuyca.
21. TlonsaTusa: oOpaTUMBbIE peakiuu, HpsiMasi peakius, oOpaTHash peakius; COCTOSHUE
XUMHUYECKOTO PAaBHOBECHSI.
22. KoHcTaHTa paBHOBECHS. 3aMMILINATE KOHCTAHTHI PABHOBECHSI OOPATUMBIX pPEaKIUii:
a) CaCO_’a (TB.) & CaO(TB.) + COZ (r.);
0) ZCO(F,) + 0, r) & 2C0O, (r.)-
23 Ilpunuun Jle llatense. O0bsICHUTE TEPMUH “‘CMEIIEHHE XUMUYECKOTO PABHOBECHUS .
24. BnusHue JaBieHUs HA CMEIICHUE XUMUYECKOTO PABHOBECHSL.
Onpenenure, B KakKyld CTOPOHY CMECTHUTCSI paBHOBECHE OOpaTHUMOW peakiuu TMpu
YBEJIMYEHUH JIaBJIICHUS] CUCTEMBbI
2NO 1)+ O2 () @ N204 (1),
25. BiusiHue TeMneparypbl Ha CMELIEHUE XUMUYECKOTO PABHOBECHSI.
VYkaxure, B KaKyld0 CTOpPOHY CMECTHUTCS paBHOBECHE OOpaTUMOW peakiuu Tpu
YBEIIMYEHUH TEMIIEPATypPbl CUCTEMBI
ZNO(F,) +0, )= N>Og4 ) AH=-500 kJ[K.
26. BnusiHue KOHUEHTpAlM HA CMEIICHUE XUMUYECKOTO PABHOBECHS.
27. OObBsicHUTE, B 4YE€M OTIUYHE PACTBOPOB OJJICKTPOJIUTOB W HEIJIEKTPOJUTOB.
Knaccuduxkaiys 371eKTpOIUTOB: CHIIbHBIC, CTa0bIe; UX Pa3IuYus.
28. Bomoponusiii nokazatens (popmyna). Illkana pH (tun cpensr). PacTBop KHCIOTHI
comepxut 10° mons/n nonos H*. Paccumrats nokaszatermu pH, pOH, ompememurs Tun
cpensl.
29. IN'mapoxkcunpHbIi oKazaTenb (popmymna). Illkana pH (tun cpensr). PacTBop menoun
comepxkut 102 mons/n monos OH". Paccumrars mokazarenu pH, pOH, ompenenurs T
Cpensl.
30. CBs13b BOJOPOAHOIO U THAPOKCUIILHOTO TIOKa3zarened. MoHHoe nmpoun3BeieHne BObI.
31. IIpousBeneHue pacTBOPUMOCTH, CpPABHEHHE paCTBOPUMOCTH BeliecTB. COCTaBUTH
¢dynkiuio ITP s Berects: Zny(POy)s, Fe(OH)s,
32. Karanuzaropsl, X 0COOCHHOCTHU U KJacCU(UKaIus.
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baank OTBC€TOB, KommiekTt 6I/IJIeTOB, HCIOJb3YEMbBIX J1JIA HpOMe)I(yTO‘IHOﬁ
aTTeCTAlMH 110 JUCHUILIMHE « XMMHUSD) HA Ill/l(l)(l)epeHIII/IpOBaHHOM 3a4yeTe

(Dez[epanbﬂoe TOCYTapCTBEHHOE aBTOHOMHOE 13.03.02 3J‘IeKTp03Hepl"eTI/IKa u
00pazoBaTenbHOE YUPEIKICHUE
DJICKTPOTECXHUKA
BLICIHeFO 06}‘-)3'30]3aI_II/Iﬂ (KOJ_’[ ¥ HAUMCHOBAHHUC HATIPABIICHUS HOHFOTOBKI/I)
«HannoHaJILHBINA HCCIe10BaTEIbCKHI «DIEKTPONIPHBO/ 1 ABTOMATHKAY/
saepublii yausepcurer « MUDN» Baxanaspuam/ ouno-3a0unas ¢.o.
(IpodUIb MOArOTOBKI/MATrHCTEPCKast IPOrPaMMa/CrielHanu3aris)
HOBOYPAJIbCKUI Kadpeopa Oluendyutus ducyunin
TEXHOJIOTUYECKWU UHCTUTVYT (HaumeHoBaHuE Kaeaps)

IIpomeskyTounas arrecranus B popme nudppepenunposannoro 3SAYETA
10 JUCUUIINHE «XHMUI»

@UO cmyoenma

I'pynna 20-2....K
Ouno-3aounas ¢hopma obyuenus
Jlama .0 .202
bunem Ne

1-i1 paznen. OrBer Ha Teopermdeckuit  Bompoc (makcumym 10 0Oajuios,

MUHUMYM 5 6aJIJIOB). Konmpons u oyenka cpopmuposannocmu cucmemuvl 3HAHUIL, YMEHUIL,
HABbIKOE NOP0O206020 (MUHUMANLHOZ20) YPOBHA

OTBeTHI Ha BOIIPOCHI 2-T0 pa3aeiia
Bompoc (2.1) (makcumym 4 Gamna, MUHEMYM 0 GajuioB). Koumpons u ouenxa

cc])opmupoeaunocmu cucmemaosl 3Hauuﬁ, ymenuﬁ, HABbLIKOB 0A308020 Yypoensa
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2.1 IlpuBeauTe OCHOBHBbIE 3aKOHBbI, MCIOJb3yeMble IPH OTBETAX HA TeCTOBbIE

BOIPOCHI:

OTBETEI va OBA3ATEJILHBIE TECTOBBIE Bonpocs! (MakcuMym 6 0a10B, MUHUMYM
0 6ayIoB)

Konumpons u oyenka cghopmuposannocmu cucmemul 3HaHUll, yMeHUl, HAGLIKOE HA308020 YPOBHS
_2.2.1 (makcumyM 2 GaJi1a)

2.2.2 (MakcuMyM 2 0ajL1a)

__2.2.3 (makcumyMm 2 0ajia)

3-1i Paznen. PEIHIEHUE 3AJAYU (makcumyM 20 6ayuioB, MuauMYM 10 6asioB).

cpopmuposannocmu  cucmemvl  3HAHUI, YMEHUIl,

Koumpwzb U OueHka HABbLIKO6

pacuiupennoz2o (IMaionno20) ypoeHs
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Komuectso 0awios 3a
3aYETHYIO paoory

KomuecTtBO  peNTUHIOBBIX
O0aUIoB MO  pe3yibraTtam

Pe3y.m>TaT HpOMe)ICYTO‘lHOﬁ arrecranuun:

(Makcumym 40 Gauios; TEKYLEro KOHTPOJIS:
MHHHMYM ~— — 10 A, B, C, D(yn), D (xop),
OayuIoB): % OCBOCHWUSI: E  /meynosn.-F.
Pabota npoBepeHa FO.B. 3apsHckoii
« » 202
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(Deaepanbﬁoe TrocyaJapCTBEHHOC aBTOHOMHOC

13.03.02 DmexTposHepreTUKa U
00pazoBaTebHOE YUPEIKICHUE

DJIEKTPOTEXHUKA
BBICIIETO 06}‘-)a'30Ba'HI/IH (KO].'[ ¥ HAUMCHOBAHHUC HATIPABIICHUS HOHFOTOBKH)
«HaIII/IOHa:]:IbHLIH HCCICA0BATCIbCKHH «DJIEKTPONPUBOS U ABTOMATHKA»/
siiepHbId yauBepcurer «MUPN» baxanaspuaml ouno-3aounas ¢.o.
(po¥Tk MOATOTOBKH/MaruCTEpCKask IPOrPaMMa/crienHaI3aIHs )
HOBOVYPA _]H)CKI/H‘/’I Kageopa Obwenayunvix oucyuniun
s HTU HUAY MUDOHU
TEXHOJIOTUMYECKWUU MHCTUTYT (nanmeHoBaHue Kadeapsr)

bunem ona nposedenus oughgpepenyuposannozo 3auema Nel
0J151 RPOMENCYMOYHOI AMMmMeCmayuu no OUcCyUnIune «Xumusa)

1 BOIIpOC (10 6angoB). Koumponv u oyenka c@hopmuposaHHOCmuU CUCIeMbl 3HAHUL, YMEHUI,
HABBIKO8 NOPO20BO20 (MUHUMALLHOZ0) YPOBHS

1.1 Hpunmun Jle [larense. O0bsICHUTE TEPMUH “CMENIEHNE XUMUYECKOTO paBHOBECHS .

1.2 TTpaBuia cocTaBiicHUS HOHOOOMEHHBIX peaklnii (Ha IpUMepe PCaKIliH):
K2SO3+HNO3=........ *........

2 Bomnpoc (10 6amioB) Kowmpons u oyenka copmuposannocmu cucmemvl 3HAHUL, YMeHUl,
HAa8bIK08 0A308020 YPOBHSL

PactBopnl. Crenenp aucconuanuu. CHIIbHBIC, clla0ble 3JeKTPOIUTH. OCOOCHHOCTH
TIOBEJICHUS CHUIIBHBIX AJICKTPOJIUTOB.
Tect ¢ nmosicHeHNEM BbIOOpA OTBETA (3aMKUCh YPABHEHUN JUCCOLUAIINN):
2.1 Buvioepume eepuvie ymeeprncoenus. B crnmcke KOH, HCIOs, H2SiOsz, Ni(OH),
Ca(OH)z, FeClz, Baz(POs)2 cuabHBIMHU 3JICKTPOJIUTAMH SIBIISIFOTCS:

l) KOH, HC|O4, Ca(OH)z, FeC|2, Bag(PO4)2 ;

2) KOH, HC|O4, HzSiOg, FeC|2, Bag(PO4)2

3) KOH, Ni(OH),, Ca(OH),, FeCl,, Bas(PO,),; 4) KOH, HCIO,4, Ca(OH),, FeCl;
2.2 Ycmanosume coomeemcmeue - IpuMep 3alicy OTBETA: 1) DIEKTPOIuT - A).
[Tpu mucconmaruu snextpoiautoB 1) KOH, 2) HCIO,,3) FeCl; odpasyercs

A) 1 uon; b) 2 vona; B) Tpu nona.

2.3 Buvioepume eepuvie ymeeprucoenus. B crimcke KOH, HCIOs, H>SiOsz, Ni(OH),
Ca(OH)z, FeClz, Baz(POs)2 mo nBy™m CTyIeHsSM MOTYT JUCCOLMHUPOBATH:
1) cunbnbie aekTposuthl KOH, Ca(OH),, FeCly;
2) ciabwie anexktposutel HySi03, Bas(PO4), FeCly,
3) ciabwie anexTposuthl Ni(OH),, HoSiOs;
4) cnabwie snekTposuthl Baz(POy),, H2Si03, Ca(OH)y;

3 Bonpoc (20 6annoe) Konmpons u oyenka copmupoeannocmu cucmemvl 3HAHUL, YMeHU,
HABbIKOG PACUUPEHHO20 YPOBHS
3agaua. BeiOpats (6e3 mpoBeneHus pacueToB) PEaKIuu Al KOTOPBIX (DYHKIIHS MPU CTaHIaPTHBIX
ycrmoBusx AS>0:

MgO (k.) + Ha(r.) & Mg (k.) + H20(r.),
COg2 (r.) + C (rpadur) < 2 CO (1.),
NHaNOs (k.) © N20 ) + 2H20(r.)
4HCI (r.) + O2(r.) & 2 Cl2 (1.) + 2H20(1.).
Omnpenenutb, OymeT U TeEpBas peakiys CaMOIPOU3BOJBHON IMpH CTaHIAPTHOW TeMmepaType,
UCTIONB3Ysl CIIPAaBOYHBIC TaHHBIC.

IIpenonaBatens 3apsackas HO.B.
3aB. kad. 20.12.202.. I.
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®DenepanbHOE TOCYAAPCTBEHHOE ABTOHOMHOE
sep ynap 13.03.02 DrexkTposHepreTUKa U
o0Opa3zoBaTenpHOE YUpPEKICHNES
DJIEKTPOTEXHUKA
BBICIICTO ()6I)a'3()Ba'I—II/IH (KOZ[ ¥ HAMMEHOBAHUE HAIlpaBJICHUS HOHFOTOBKI/I)
«HannoHa/ILHBIN HCCTIEI0BATEIbLCKHIT «DJEKTPOIPHBO/ H ABTOMATHKA»/
siiepHbId yauBepcurer «MUPN» baxanaspuaml ouno-3aounas ¢.o.
(po¥Tk MOArOTOBKH/MarucTepCKast IPOrpaMMa/crielHaI3aI s )
HOBOYPAJILCKHIA Kadpeopa Obusenayutuws qucwunun
TEXHOJIOTMYECKWUU MHCTUTYT (HaumeHOBaHue Kadeapbl)

bunem onsa nposedenusn ougphepenyuposannozo 3auema Ne2
0J151 RPOMENCYMOYUHOU ammecmayuu no OUCYUnIune «Xumus)

1 Bomnpoc (10 6anoB). Kowmpors u oyenka chopmupoeannocmu cucmemvl 3HaHu,
VMeHUll, HABbIKO8 NOPO208020 (MUHUMATILHO20) YPOBHSL
1.1 TlonsiTue “SHEprus akTUBAIMU peakiuu’’. YpaBHEHUE AppeHuyca.
1.2 IIpaBuiia cocTaBieHUs: HOHOOOMEHHBIX peakiuii (Ha MpuMepe peakiinum):
Al(OH)z + H2SO4 = ........ +........

2 BOHpOC (10 6a.JI.JIOB) Koumpone u oyenxa cgpopmuposannocmu cucmemvl 3HAHUL, YMeEHUL,
HAa8bIK08 6A308020 YPOBH3L

XuMnueckass KHHeTHKA. XUMU4YecKkoe paBHoBecue. OOparumbie, HEOOpaTUMBbIE, IPSIMbIE U OOpaTHBIC

peakuuu. CriocoObl cMmeneHust xumuueckoro pasHosecus. [Ipuniun Jle-1llarense. Biusuue napamerpon

(KOHILIGHTpallMd PEearupyromux BEIIeCTB, TEMIEPaTypbl, NaBICHUS, MPUCYTCTBUS KaTanu3aTopa) Ha

cMelieHue paBHoBecus. PaccMOTpeTs Ha Clleyroux nNpuMepax.

Tecm c nosacrhenuem evloopa omeema

Hanbl peakimu (1)-(3), B 1. 2.1-2.3 BeIOpaTh BEpHBIC YTBEPKIACHUS
2.1 Ilpu yeenuuenuu oasienus 6 cucmeme (HeCKOJIbKO 0MEEN08):

Ho ry*+l2 ) ©2HI ) (1)
2C(TB,)+02 ) ¢>2CO(F,), AH<0 (2)
ZNO(F,) +Og(r,) ¢>2N02 () (3)

1) B ciiyuae peakuuu (1) paBHOBECHE CMECTUTHCS BICBO |

2) B cityuyae peakiuu (2) paBHOBECHE CMECTHTHCS BICBO

3) B cimyuae peakiuu (3) paBHOBECHE CMECTHTBCS BIICBO;

4) naBiieHNE HE BIMSCT HA CMEICHHE PAaBHOBECHS BO BCEX CUCTEMAX;

5) naBieHue He BIUsIET Ha cMelleHne paBHoBecHs B (1) cucteme.
2.2 Ilpu ysenuuenuu Konyenmpayuu Kucaopooa 02 oas peaxyuu (3)
1) paBHOBecue He cMmelmmaercs, 2) paBHOBECHE CMEUIACTCSI B CTOPOHY IPOTEKAHUS OOpaTHOM
peakiuu,
3) paBHOBECHE CMEIIACTCS B CTOPOHY MTPOTEKAHUS MPSIMOH PEaKITHH.
2.3 Kaxkum oopazom modxcno ygeauuumsp 6b1x00 2aza CO ¢ peaxkyuu (2)?

1) yBenuuuTh AaBieHUE;, 2) 100ABHUTH KaTaInU3aTop; 3) YMEHBIIUTH KOHIICHTPAIIMIO KUCIOPOA;
4) yBeIMYUTH TEMIIEPATYPY; 5) YMEHBIIUTH TEMIIEPATYPYy.
3 Bonpoc (20 6annos) Koumpons u oyemxa copmuposannocmu cucmemvl 3HAHUL, YMEHUL, HAGLIKOE
PaciuiuperHHoco ypOoBH:
3apava. PaccunTaiite TemioBoi d3G ekt peakuu
2N20s (1) < 4NO2 )+ Oz (1)

npU CTaHAApPTHBIX ycnoBusax (AH, xJ[x), ucrons3ys TabaMyHbIe TaHHBIC. YKaKUTE TUI PEaKIHU: IK30-,
sHIOTepMuUecKas. KakiuM o0Opa3oM CMECTHTCSI paBHOBECHE pPEaKIMU MPU YBEIWYECHHU TEMIICpPATyphI.
MOKHO I OTIPEJeTNTh, OYET MPOTEKATh JaHHAasl PEaKIHsi CAMOIIPOU3BOJIBHO HIIH HET?

IIpenonaBatens 3apsackas HO.B.
3aB. kad. . 20.12.202....... r.
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(Deaepanbﬁoe TrocyaJapCTBEHHOC aBTOHOMHOC

13.03.02 DmexTposHepreTUKa U
00pa3oBaTenbHOE YUPEIKICHUE

OJIEKTPOTEXHUKA

BBICIIETO 06}‘-)a'30]3a'l_II/Iﬂ (KO].'[ ¥ HAUMCHOBAHHUC HATIPABIICHUS HOHFOTOBKH)
«HannoHaJILHBINA HCCIe10BaTeIbCKHI «INEKTPOTPHBOJ 1 ABTOMATHKA/
saepublii yausepcurer « MUDU» Baxanaspuaml ouno-3aounas ¢.o.
(mpoduIs MOArOTOBKN/MArUCTEPCKast IPOrPAMMA/CrieHaTH3ars)
HOBOYPAJIbCKMIA Kadpeopa Oouenayumu qucwuniun
TEXHOHOFI/II‘IECKHﬁ HUHCTUTYT (naumenoBaHue Kadeapsr)

bunem ona nposedenusa ougpghepenyuposannozo 3auera No3
0J151 NPOMENCYMOUHOU ammecmayuu no OucyuniIune «Xumusy

1 BOHpOC (10 6aJIJIOB). Koumponv u oyenxa cpopmuposannocmu cucmemvl 3HAHUL,
VMeHULL, HABbIKO8 NOPO208020 (MUHUMANLHO20) YPOBHS

1.1 Camonpou3BoabHOCTh peakuuid. M3MeHenue sHeprun ['mOOca mpu NpOU3BOIIBHOU
TeMIiepaType.

1.2 IlpousBeneHne pacTBOPUMOCTH, CpPaBHEHHE PACTBOPUMOCTH BemiecTB. COCTaBHUTH
¢dynkiuio [P as Bemects: Zn3(POs)2, Fe(OH)s.

Bb1OpaTh MeHEe pacTBOPUMOE U3 JIBYX BEIIECTB

2 Bonpoc (10 0a/mn0B) Koumpons u oyenka cghopmuposannocmu cucmemol 3HAHUL, YMEHU,
HABbIKOE 6A306020 YPOEHS.

PacTBOpbI: 37EKTPOIUTHI, HEINEKTPOJIUTHI. CTENeHb NUCCOIMALMN JJII PACTBOPOB
anekTponauToB.  Krnaccudukarumss  pacTBOPOB:  CHIIbHBIE,  CJIa0ble  AJIEKTPOJIUTHI.
Oco0OE€HHOCTh NHUCCOIMAIIMU CJIA0BIX DJIEKTPONUTOB (paccmorpeTs Ha mpumepe AgOH,
H>Cr207, Ti(OH)s). Crymenuatass muccounmanus. KoHcraHTa aguccounpanuu. 3aKoH
pazbasienus OcTBaabia.

Tecm c noacHenuem gvloopa omeema .

2.1 B ciucke AGOH, H2Cr207, Ti(OH)s, HCI, FeClz, KOH cTyneHyaras AUCCONMAINS BO3MOXKHA Y
1) AgOH, HCI ;  2) Ti(OH)s, FeClz; 3) KOH, HCI, FeCl; 4) H2Cr207, Ti(OH)a.
2.2 Ilpu ouccoyuauuu snexmporuma Ti(OH)s BO3MOKHO (BI) .ceeeeennen. cTyneHb (u)
ANCCOLHAINN:
1) nge, 2) onHa, 3) Tpu, 4) gyetbIpe.
2.3 Haubonee craovim snekmporumom 6 cnucke KOH, HCIO4, H2SiO3, H2SeOs, H2TeOs, FeCly,
Bas(POa4): siBasieTcs:

1) KOH; 2) HoSiOs;  3) FeCly; 4) H2SeOs.

3 Bonpoc (20 6annos) Kowmpono u oyenka cqopMuposannocmu Cucmemvl 3HAHUL, YMeHUll, HABbIKOS
Pacuupentozo yposns

3apaua. Onpenenute, BO CKOJBKO pa3 U3MEHUTCSI CKOPOCTh MPSIMOM peaKIuu

4ANO () + 302 (1) & 2N205 (15,
py OJHOBPEMEHHOM YyBenudeHuu KoHreHTpanuu Traza NO B 2 paza u  yMeHbIIEHUHU
KOHIICHTpAIMU KUCcIopoaa B 4 pasa.
Uto MOXHO cCKa3aTh 00 W3MEHEHHMH DJHTPOIHMHM CHUCTEMBbl B Xoje mporecca (0e3
MaTeMaTUYECKUX PacyeToB)?

MO>KHO JI1 CMECTHUTD PaBHOBCCHUEC CUCTCMBI BIIPABO BBCACHUCM KaTaHI/ISaTOPa?

IIpenonaBatens 3apsackas HO.B.
3aB. xag. 20.12.202....... T.
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denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE

13.03.02 DriexkTposHepreTUKa U
00pa3oBaTeIbHOE YIPESIKICHHE

DJICKTPOTCXHUKA

BBICIIICTO ()6I)a'3()]3a’I—II/IH (KOZ[ ¥ HAMMEHOBAHUE HAIlpaBJICHUS HOHFOTOBKI/I)
«HanuoHaJbLHBIH HCCIe10BaTeIbCKHT «DNEKTPONPUBOJ] ¥ ABTOMATHKAY/
siiepHbId yauBepcurer «MUPN» baxanaspuaml ouno-3aounas ¢.o.
(po¥Tk MOArOTOBKH/MarucTepCKast HPOrpaMMa/crienHaI3aIHs )
HOBOYPAJIbCKUI Kadpeopa Oouenayutuws qucwunun
TEXHOJIOTUYECKUM UHCTUTYT (HaumeHOBaHue Kadeapbl)

bunem onsa npoeedenusn ougpgpepenyuposannozo 3zauema Nod
0J151 RPOMENCYMOYUHOU ammecmayuu no OUCYUnIune «Xumus)

1 BOHpOC (10 6a.11.11013). Koumpons u oyenxa cpopmuposannocmu cucmemvl 3HaHUll,
VMeHULL, HA8bIKO8 NOPO208020 (MUHUMANLHO20) VPOBHS

1.1 ®opmynupoBka 3akoHa ['ecca. TernoBoi 3 (eKT peakiuu.
1.2 OG6parumbie mnponeccel. CocTossHHE XHMMHUYEcKoro paBHoBecus. KoHcraHTa
paBHOBeECHS. 3alIUIINTE KOHCTAHTY PABHOBECUS ISl OOpPATUMON PEaKIIMH:

2CO¢)+ 02 r) @ 2CO2 ().

2 BOHpOC (10 6a.11.11013) Koumpone u oyenxa cgopmuposannocmu cucmemvl 3HAHUL,
yMeHuﬁ, Haevikos 6a306020 YPOBHA
PactrBopbl. TpynHopacTBopuMBIE 3IEKTPOJHTHL. [IpousBeneHne pacTBOPUMOCTH
(ITP). PacTtBOpMMOCTH  TPYIHOPACTBOPUMOIO COEOUHEHHS (S, B T/ M MOJb/JN):
paccmotpeTh Ha ipumMepe cotu Pb3(PO4)o.

BriOpaTth cpenu 3JIEKTPONHUTOB TPYAHOPACTBOPHMBIC, COCTABUTHh BBIPAKEHUS IS
MIPOU3BEJICHUIN pPaCTBOPUMOCTH, BhITUCATh TaOau4HbIe 3HaueHus [1P. Onpenenuts, kakue
U3 COCIMHCHHMU SIBIIAIOTCSA HamOosee n HammeHee pactBopumbiMu: CA(OH),, Co(OH)s,
FeC|3, NaCI, Ag2CO3, NI(OH)z, AgNO:;, PbS, Thg(PO4)4 BaCrO4, NaOH.

Tecm c nosicnenuem 8b160Da omeema .
2.1 B ciucke Cd(OH)2, Co(OH)s, FeCls, NaCl, Ag2COs, Ni(OH)2, AgNOs, PbS, Th3(PO4)s, BaCrOs,
NaOH

He uMeeT cMbicna GpyHkius [1P ns Bemects:
1) Cd(OH),, Co(OH)3, FeCls;  2) Co(OH)s FeCls NaCl,
3) Ag2COs, Ni(OH),, AQNOs; 4) FeCls NaCl, AgNOs, NaOH

2.2 B ciiucke Cd(OH)2, Co(OH)s, FeCls, NaCl, Ag2CO3 cambIM HepacTBOPUMBIM B BOJ€
BelIeCTBOM Oy/erT....

1) Cd(OH),, 2) Co(OH)s, 3) Ag2COs;  4) FeCla.
2.3 BemecTBo Ag2SO4, mmeet 3anuch pynxkuuu IIP...:
1) IP=[Ag*][SO4*1% 2) IIP=[Ag*][SO+*]; 3) IIP=[Ag*]*[SO4*].

3 B Onpoc ( 20 o6annoe ) Konmpons u oyenxa cghopmuposannocmu cucmemvl 3Hanuil, ymeHuil, HagbIKO8 PACULUPEHHO20
YpOoGHs.

3agauya. Kak cieayer HM3MEHUTh TEMIIEpaTypy, YTOObI CMECTUTh PaBHOBECUE B
CTOPOHY NPSAMOM PEAKLINU

CSz2(ra3+302 & 2502 +CO2 , AH=-264 x/I:x?

Bo ckonbko pa3 U3MCHHUTCA CKOPOCTH O6paTHOI>’I pPCaKlru, €CIN KOHLCHTPALHIO

SO, ymenbmuth B 4 paza, a raza CO; yBenuuuTh B 2 pasza?
IIpenonaBatens 3apsHckad H0.B.
3aB. xag. 20.12.202 ..... T.
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4 OcTATOYHBIA KOHTPOJIb 3HAHUMA 110 AMCIUILJIMHE

[IpoBepka ypOBHSI OCTATOYHBIX 3HAHUN MO JUCHUIUIMHE «XHUMHS» MOXKET OBITh
BBITIOJTHEHBI B (POpPME TECTUPOBAHUSI.

B kadecTBe OLIECHOYHOT'O CPEACTBA MPEIIAracTcsl TECT, COCTOSIMNA U3 12 TECTOBBIX
BOITPOCOB IO Pa3INYHBIM pa3jiesiaM JUCHUILITUHBI, KaXIbIA BOIPOC — 5 OaJLIOB.

Kparkas xapakTepucTHKA OLEHOYHOT0 CPeCTBA KOHTPOJISI 0CTATOYHBIX 3HAHMIT

IIpeacrasienue
HanmeHnoBaHHe OLIEHOYHOIO Kparkas xapakrepucruka
Kon OLIEHOYHOTI0 CPeJACTBA B
cpeacrsa OLIEHOYHOI0 CPeACTBA
donpe
O11€HOYHOE CPEJICTBO,
MO3BOJISIFOILEE OLICHUTh YPOBEHD
o OCTaTOYHBIX PE3YJIbTATOB
HToroBelii TeCT OJ11 OLIEHKU
o 00y4eHus: KomMimiekT TecToB ¢
ur OCTAaTOYHBIX 3HAHUU IO o
- YPOBEHb TEOPETUUYECKUX 3HAHUIA; OTBETAMHU
JUACHUIIIUHE «XUMUL» .
- YMEHUW U HABBIKOB PUMEHEHHUS
3HAHUW JIJ1 peuIeHUst
MPAKTUYECKUX 3a7a4

[Tokazarenu oneHuBanus/Pe3ynbraTel 00ydeHUs
Komnemenuuu
YKE-1*:
I/IHHI/IKaTOpr JOCTHKCHUA KOMIICTCHIIMNA
NIK 3-YKE -1, UK Y-YKE -1, B-YKE -1,
OIIK-3*:
I/IHmeaTole JOCTHIKCHUA KOMIIETCHIINN
NAK 3-OIIK- 3, UJIK V-OIIK - 3, B-OIIK - 3,
Inanupyemutit pesynomam odyuenusn no oucuyunaune: 31-39,¥1-Y9, BI1-B5

*@opMupyeTCsi COBMECTHO C APYTUMHU JUCHUILTIMHAMU
Ycnoeusa npoeedenus mecmuposanusn: 01:a evtnoanenus paoomol:
- HCO6XO)II/IMO IMOJIB30BAaThCA CIIPABOYHBIMHA Ta6J'II/II_[aMI/I 10 JMCHUIIIIMHE «XI/IMI/IH»;
-pa3pemnieHo UCIoib30BaTh KAIBKYISATOD;
-3alpCUICHO UCITOJIB30BAHHUE COTOBOT'O Teﬂeq)OHa;
-Ha BBIIIOJITHCHUC pa6OTLI OTBOJUTCA HE 6ouee 2 aKaacMH4. 4ac.
Kpumepuu ouyenuganusn — npaguibHoCmy 0meemaos.

BapuaHnTsl npaBUILHBIX OTBETOB

Bormpoc B Ounere
Bapuanr | 1 2 3 4 5 6 7 8 9 10 | 11 | 12
1 3 3 1 1 1 | 34 4 3 4 6 4 1
2 2 4 1 |13 | 1 4 1 1 4 2 1234] 2
3 2 2 1 1 2 2 3 1 4 3 3 3
4 4 1 2 4 1 1 [1356,|3b | 2 | 24| 2 3
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IlIxana oyenusanusn:
0-35 GamnoB [MeHee 7 3aaHU BBIMOJHEHO BEPHO|— TECTUPOBAaHUE HE MPOAEHO, paboTa
HE3a4TEeHA.
35 OamnoB [7 3agaHUil BBIINOJHEHO BEPHO| — TECTUPOBAHHME MPOHAEHO (ITOPOTrOBBIN
MUHUMAaJbHBII YPOBEHB), paboTa 3a4TeHa.
40-50 GamtoB [8-10 3amaHuii BBIMTOJIHEHO BEPHO| — TECTUpPOBAHHUE MpoiieHO (0a30BBIN
YpOBEHB), paboTa 3auTeHa.
55-60 OammoB [11-12 3amaHuWii  BBIIOJTHEHO BEPHO|— TECTUPOBAHUE MPONIEHO
(pacmMpeHHBI ypPOBEHB), paboTa 3a4TeHa.
biank oTBeTOB
Hmozoeviit mecm
0J151 KOHMPOJA U OUEHKU OCIAMOYHBIX 3HAHUIL RO OUucCUunIune «Xumusay
Tecm coodepycum 12 eonpocos. Kasxcooe 3a0anue oyenueaemcs 6 5 6ann.

----------------------------------------------------------------

OTtBeT Ha BONpoC B Ouiere

1 2 3 4 S 6 7 8 9 110 | 11 | 12

OtBeT
CTy/ICHTA

OTMmeTKa
npernogaBaTess o
MIPaBUIBHOCTH
OTBETA

bann
Kaxmoe
3aJlaHue S5
0aJJIoB

KoaudecTBO OAITOB 3A TECT vuvvveeeeeeeeeenannnnns.

PaboTa (3aureHa/nHe3aureHa)

Hwuoxe mpuBeeHbl BApUAHTHI OIIEHOYHOI'O CPEACTBA.
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denepallbHOE TOCYIAPCTBEHHOE aBTOHOMHOE

0Bpa3OBATEIbHOE YUPEKICHHE 13.03.02 DmekTposHEepreTHKa U
BEICIIIETO 00pa30BaHUs SJICKTPOTCXHUKA

o o (KOI[ ¥ HAaUMCHOBAHUE HAIMPABJICHUSA HOI[FOTOBKI/I)

«HanuoHaNBHBIA UCCJIEI0BATEIBLCKUI

. «IIEKTPOIPUBOJI U aBTOMATHKAY/
sigepHblii ynuBepcurer «MUDPU» POTPHBOA

baxanaspuam/ ouno-3aounas ¢.o.

(npoduiik MOArOTOBKH/MAruCTEPCKast POrPaMMa/crierinann3arms)

HOBOVPAHI)QKI/H/I Kageopa Obwenayunvix oucyunaun
TEXHOJIOI'MYECKUU UHCTUTYT HTU HUAY MUDU

(maumeHoBaHue Kabenpsr)

Hmozoswtit mecm
0J1:1 KOHMPOJA U OUEHKU OCHAMOYHBIX 3HAHUI N0 Oucyunaune «Xumus)
Tecm cooepxcum 12 eonpocos. Kasxcooe 3a0anue oyenueaemcs 6 5 oan.
Bapuant Nel

Nel.. OObem, 3aHUMaeMblil Tpu H.Y 2,5 MOJIb Trasa a30Ta, paBeH.
D112, 2)224m  3)56,0m;  4)89,6 1
No2. MaruutHoe opOuTaIbHOE KBAHTOBOE YHCIIO MOYKET IPUHUMATH 3HAUCHUS

1) +1/2 2) 1,2,3,...,»
3) —1,...,0,..../ 4) 0,....(n-1)
Ne3. Haunbosee BbIpaskeHbI KUCIOTHBIE CBOWCTBA Y OKCH/IA
1) xmopa (VII)  2) amomunus (III) 3) cepsr (VI) 4) cepsrl (1V).

Ne4. TepMOXHUMHYECKOE YPABHEHUE
4 Al (re) T 30, (F)¢> 2 A|203, AH=-3200 x/[x
KonunuaectBo TerunoTs! (k/[x) BeIaenuBIeecs npu oOpa3oBaHuu 76 T OKCUIA alTFOMUHHUS:
1) 1192; 2) 596; 3) 1788; 4) 2384.

NeS. YcnoBuem caMOIIpOU3BOIBHOIO NPOTEKAHUS TIPSIMOU pEAKIIMU IIPU ITOCTOSHHBIX JTaBICHUN U
TEMIIEPATYPE SABIACTCH. ...enveennnnenn..

1) A,G<0 2) A,G>0
3) AG=0 4) AS <0

Ne6. Peakius ¢ yqacTueM ra3oB MPOTEKaeT B 3aMKHYTOM O0beMe:
COCl1, ) & CO(F) + Clz(r), AH>0
PaBHOBecue cMmelaercst B CTOpOHY NPSAMON peakuuu IIpu
1 — yBeInYeHHH KOHIIEHTPanuu okcuaa yriaepoaa (11);
2 - yBeJIM4eHUH KOHIEHTPALMH XJIOpa;
3 — YMeHbIIIeHUH JaBJICHUS;
4 — yBeJIM4eHUH TeMIIepaTyphbl.
VYka3aTh HECKOJIBKO BAPUAHTOB OTBETA.

Ne7. PactBop o6bemom 250 ma comepxkut ¢Topun Hatpus maccoi 10.5 1. MomnspHas

KOHIICHTPAIIKS 3TOTO PacTBOpa paBHa
1) 0,25 2) 0,5 3) 0,75 4) 1,0 momb/m.

Ne§. Crenenp auccoumanuu B BogHoM pactBope HI ¢ pOH=11 paBna 100%. MonspHas
KOHIeHTpaIus HoHOB H* u MossipHast koHteHTpaimio pacteopa HI:
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1) 0,001 u 0,002 2) 0,002 u 0,001 3) 0,001 u 0,001 4)0,01 10,01
MOJIB/I1.

Ne9. HawmMmeHee pacTBOPpHMOE BCIISCTBO HMEET (GOPMYITy M COOTBETCTBYIOIIYIO 3aIlUCh
dbynkaum [1P. ..

1) AgCl, TIP=[Ag][CI7] 2) AgNOs , ITP=[Ag][NOsT]
3) Ag2SO0;4, TIP=[Ag*][SO4Z]? 4) AgsPOs TTP=[Ag*]°[PO+*]
Nel). Cymma ko03¢pPuUIHEHTOB B COKPALIEHHOM HMOHHOM YPABHEHHMH
HOHHOOOMEHHOM peaKluHu...... (mana cxema ypaBHeHus 0e3 K03(ppuumeHToB)
NazPO, + Ba(NO3), <> Bas( POy), |+ NaNO3
1) 5 2) 6 3)2 4) 3.

Zn|Zn 2+ ”PI:-QJr [Pb
Nell. CormacHo cxeMme raabBaHHYECKOro dJICMEHTA N

CBUHIIOBBIN QJICKTPOI B IIPOLECCCE

1) 2) LIUHK BOCCTaHaBJIMBAETCS
paboTHI AIIEMEHTa PaCTBOPSETCS
AIIEKTPOHBI JIBMYKYTCSI OT CBUHIIOBOTO .
3) p ! T H 4) IIUHKOBBIN 3JIEKTPOJT SIBIIICTCS aHOIOM
AIIEKTPOJIa K IIMHKOBOMY
Nel2.

Ha  pasnuunoit  amcopOIMOHHON  CMOCOOHOCTM  BEIIECTB  OCHOBAH  METO]
KOJINYECTBEHHOTO 1 KQaU€CTBEHHOI'0 aHaJIN3a, KOTOPhIM Ha3bIBACTCH ...

1) XpomaTtorpadueit 2) nossiporpadueii
3) rojorpaduei 4) ¢rooporpadueii

IIkana oyenuganusn:

0-35 6annoe [menee 7 3a0anuil 6vINOIHEHO GEPHOJ— mecmuposanue He NPOIOEHO,
padoma nezaumena.
35 oannoe [7 3a0anuii evinoineno eéepno] — mecmupoeanue npoudeHo (nopozoewvlil
MUHUMATIbHBLIL YPOGEHB), padoma 3aumeHna.
40-50 6annoe [8-10 3a0anuil évinoneno eepnol] — mecmupoeanue npoitoeHo (6a3oentii
YPO6eHv), paboma 3aumena.
55-60 oannoe [11-12 3a0anuii evinonneno 6epHoj— mecmuposanue RnpPoOUOEHO
(pacuwiupennslii ypoeens), padoma 3aumena.

/Jlna evinonnenus padomol:
- He0OX00UMO NOIBL306AMBCA CHPABGOUHBIMU MAOIUYAMU RO Oucyunaune «XUMUua);
-pa3peuieno UCnO1b306amsb KAAbKyaAmop;
-3anpewieno UCnoib306anue cOmoeo2o menehona;
-Ha éblnoIHEeHUue padbomsvl Omeooumcs He 0oee 2 akademuy. yac.
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denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE

13.03.02 DrexkTposHepreTUKa U
00pa3oBaTeIbHOE YIPESIKICHHE

DJICKTPOTCXHUKA

BBICIIICTO ()6I)a'3()Ba’I—II/IH (KOZ[ ¥ HAUMECHOBAHUE HaIlpaBJICHUS HOHTOTOBKH)
«HanuoHAJIBHBIN HCCIEA0BATEILCKUMI «DNEKTPONPUBOJT U ABTOMATHKA»/
siiepHbId yauBepcurer «MUPN» baxanaspuaml ouno-3aounas ¢.o.
(po¥Tk MOArOTOBKH/MAarucTepCKast IPOrpaMMa/crielHaI3aIHs )
HOBOYPAJIbCKUI Kadpeopa Oouenayutuws qucwunun
TEXHOJIOTUYECKUM UHCTUTYT (HaumeHOBaHue Kadeapbl)

Hmozoswtit mecm
0J1:1 KOHMPOJA U OUEHKU OCHAMOYHBIX 3HAHUI N0 Oucyunaune «Xumus)
Tecm coodepicum 12 eonpocos. Karxcooe 3a0anue oyenueaemcs 6 5 6ann.

Bapuant Ne2
Nel B 200 r cynbdara Hukens NiSO4 conepkutes ............... KOJIMYECTBA BEIIECTRA.
1) 0,13 moab; 2) 1,3 mMoub, 3) 13 Mo.b, 4) 13 MoJ1b.
Ne2 OpOuTanbHOE KBAHTOBOE YHCIIO MOYKET MPUHUMATh 3HAUEHUS
1) +1/2 2) 1,2,3,...,»
3) —4..,0,...1 4) 0,....,(n-1)

Ne3 TlopsiAkoBbII HOMEP XHWMHYECKOTO JJIEMEHTA, [Js1 KOTOPOTrO IMPEICTABICHO
pacrpe/iesieHde dJIEKTPOHOB 110 OpOUTAIISM
4p

3d 11

BeeauTe oTBET YHCIOM:

it

1- Ne22, 2- Ne45, 3- Nel8, 4 - Ne20.
Ne4  Vxaxute 0e3 MPOBEACHUS PpACUYETOB PEAKIIMH, COMPOBOXKIAIOIIMECS POCTOM
SHTPONUH (HECKOJIbKO BADHAHTOB 0TBETA):
1) N2Og) +Corpagur= Nomy+ CO2), 2) Hoyt Cl oy =2 2HCl ),
3) 3Fe )+ 4H20 == Fe304(s)+ 4H2 (), 4) 3H2)+ No==2NHj3(.
NeS, TemniepatypHsiii ko3 duiineHt peakiuu paseH 2. [Ipy yBenudeHnn TeMepaTypsl OT
22°C 1o 62°C CKOpOCTh peaKkiuu
1) yBesamuntces 16 pa3; 2) yBeanunrcs B 8 pas;
3) yBesamuurest B 12 pa3;  4) ymenbmuures B 12 pa3
Ne6. CkopocTh OOpaTHOM peakIMu MPU YBEIWYEHWW KOHIEHTPAIMHM BOJOpoAa 3 pasa
VIBMEHUTCS ..veeeenaennnennnen,
CH4 (r.) + HZO(nap) & CO+3 H2
1- yBeqmnunrcs B ABa pasa, 2- yBeJu4urcs B 3 pasa,
3- yMeHbIINTCH B 9 pa3, 4 - yBeaunuures B 27 pas.

Ne7. MonsipHas koHuentpauus 1% pactBopa opTodocPOpHON KHCIOTHI (TIOTHOCTH

pacteopa 1,0 r/cm®) paBHa
1) 0,1 2) 0,2 3)0,3 4) 0,4 momnb/m.
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Ne8. 100 mnm pactBopa menoun comepxkut 0.4 v BemectBa NaOH. pH u momnspras
KOHIIeHTpaIus pactBopa menodn NaOH:
1) 13u0,1 2)13 u 0,01 3)1 u0,2 4) 11 0,01 Mmomn/m.

Ne9, Cremnenp aucconmanuu ciaadboil ogHoocHoBHOM kuciotrel B 0,02 M pactBOope
cocrtapisieT 3 %. KoHcTaHnTa quccornuanyy 3Tol KMCIOThI paBHA ...

1) 3,010°  2)6,0-10% 3) 2,0-10°%, 4) 1,8-105 0,4

Nel0. K peakuuu HelTpaau3auuy OTHOCUTCH peaKkuus
1) CO,+ MgO; 2) NaOH+ H,SOy;
3) Ba (N03)2 +K,SOy ; 4) NaszPO, + Ca(OH)z
Nell. Jlns 3amuThl HUKENEBBIX U3EIUN OT KOPPO3UU B KAYECTBE KATOAHOTO IMOKPBITHUSA
MO’KHO HMCIIOJIb30BAaTh... (HECKOJIBKO OTBETOB)

1) Al 2) Ag
3) Pt 4y Au

Nel2. MGTOI[ OIIPpCACICHUA KOJHMYCCTBCHHOI'O M Ka4CCTBCHHOI'O COCTaBa BCIICCTBA,
OCHOBAHHBIM Ha O6pa30BaHI/II/I PAaAUOHYKIIMIAOB B PC3YJIBTATC IIPOTCKAHUA SAACPHBIX
peaKuHﬁ, Ha3bIBACTCA aHaJIn3.

1) AIIEKTPOXUMUYCCKUN 2) AKTHBAI[MOHHBIN

3) noJisiporpaduaecKuit 4) XpomaTtorpaduyaeckuii

/na evitnonnenusn pabomol:
- He0OX00UMO NONB30BAMBCA CHPABOYHBIMU MADIUUAMU RO OUCUUNIUHE (K XUMUA);
-pa3peuteno UCnONb308aMb KAbKYIAMOP;
-3anpeuieHo UCno1b308aHue COMo8ozo meieona;
-Ha 6bINOJIHEHUe padomvl omeooumcsa He Honee 2 akademud. 4ac.

IlIkana ouenusanus:
0-35 o6annoe [menee 7 3a0anuii 6bINOIHEHO 6EPHO[— mecmuposanue He NPOIOEHO,
paboma nezaumena.
35 oannoe [7 3adanuii evinoineHo eéepHo] — mecmupoeanue npoudeHo (nopozoewvlil
MUHUMAIbHBLIL YPOBEHD), padoma 3aumena.
40-50 6annoe [8-10 3a0anuit évinoneno éepHo] — mecmupoeanue npoioeno (6a3oewlii
yposens), padoma 3aumena.
95-60 o6annoe [11-12 3a0anuit 6vLINOJIHEHO 6E€PHO]— mecmuposanue npPoOUOeHO
(pacuwupennstii ypoeens), paboma 3aumena.
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depepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE
sep ynap 13.03.02 DrekTposHEepreTHKa U

06pa30BaTEIHHOE YUPEKICHIE 5 IeKTpOTEXHNKA
BBICHICTO ()6133-301331'11/15I (KOJI M HAMMEHOBAHHE HAIPABJIEHUS TOJTOTOBKH)
«HanuoHaJ IbHBIN Hccaea0BaTedbLCKHH «DJIEKTPOIPUBOJ ¥ ABTOMATUKAY/

EaKaﬂaepuam/ OYHO-3A0YHAA d).O.
(IIpOdUIIb MOATrOTOBKU/MArHCTEPCKask IPOTrPaMMa/crielHaTu3aris)

Kadgheopa Obwenayunvix oucyuniun

TEXHOJIOTMYECKWUU MHCTUTYT (naumeHoBaHUE Kadeapbl)

sigepHblii ynuBepcurer «MUDPU»

Hmozoswtit mecm
0J1:1 KOHMPOJA U OUEHKU OCHAMOYHBIX 3HAHUI N0 Oucyunaune «Xumus)
Tecm cooepyrcum 10 eonpocos. Karxcooe 3a0anue oyenueaemcsn 6 5 6ann.

Bapuant Ne3
Nel HauOomblyto CTENEeHb OKUCIEHUS XJI0Op MPOSIBIISET B OKCHUJIE. . ...
1. CIO2 2. Cl207 3. Cl206 4. Cl0
Ne2. I'maBHOE KBaHTOBOE YHCJIO MOKET IIpUHUMATh 3HAYCHHUA
1) +1/2 2) 1,2,3,...,»
3) —1,...,0,....1 4) 0,....(n-1)

Ne3. DnekTpoHHas GopMysia aToMa KalbIys
1)1s? 2s% 2p°® 3s? 3p°4s? 2) 1s? 25 2p° 3s2 3p®30d°4s!
3)1s2 2s? 2p°® 3s% 3p°3d*4s? 4)1s* 2st 2p® 3st 3p4st
Ned. Hcmosnp3ys TEpMOIMHAMUYECKHE CIPABOYHBIC JaHHBIC, OMPEACIUTEe H3MCHCHHUEC
sHTpOnUU AS®s (JIk/K) peakimu npu cTaHAApTHBIX YCIOBHSIX:

C(rpacbm‘) + COz(r) = 2C0(r).

BeHleCTBO C(rpad)HT) COz(r) CO(r)
S%208, JIx/(MonBK) 6 214 198
1) 176; 2) 100; 3) 300; 4) 25.
NeS. Vcxons n3 ypaBHEHUS PEAKLIMU
2ZNH,(2.) = N,(2.)+3H,(2.)
kJI>x/MOJIb.

CTaHapTHAs SHTANBIUA 00pa30BaHKUs aMMHUAKA PaBHA
Bemiectso Nory | Harwy [NHsg

AH®29, xJ[>x/MOTB 0 0 -46.2

1) 92,4; 2) 46,2;

3) —-23,1; 4) 46,2.
Ne6. [Tpu yBenmueHUn KOHUEHTPALMK KUCIOPOIa B 2 pa3a CKOPOCTh MPSIMOM pEaKIHH ...
C,oHy )t 30, 2C0O, + 2 H,O r)
1- yBeaum4uTCs B ABa pa3a, 2- yBeJu4yurcs B 8 pas,
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3- yMeHbIINTCH B 8 pa3, 4 - ymenbInTCH B 16 pa3s.
Ne7. 800 mu pactBopa coaepkut 360 T pacTBOPEHHOI0 BellecTBa (IJIOTHOCTh PacTBOpa
1,5 r/mur). MaccoBas nons (B %) BemiecTBa, paBHa
1) 15; 2) 25; 3) 30; 4) 35.
Ne8. CoxkparieHHOe HOHHOE YpaBHeHHE peakiuu ruapoausa AlClz o I crynenu
1) AP* + H0 & (AIOH)* + H*;
2) AP + 2H20 < (AI(OH)2)" + 2H* ;
3) APP* + 3H20 > Al(OH)s + 3H* 30;
4) (AIOH)?* + H20 < [AI(OH),]" + H*

5) [AI(OH)2]* + H20 <>AI(OH)z + H*
Ne9. UszpectHa BenuuumHa npousBeneHus pactBopumoctu (IIP) xnopupga cBuHIA.
PactBopumocTs (S) PbF2 paBra S = ...

) TP . 5 IIP/3 .4 JMP .4 YIIP#4 5y JIIPR2 . ~IIP

Nel(. Camast cnabasi KUCJIOTa M3 MPEJICTABICHHBIX HUXE COEAUHEHUU COOTBETCTBYET

dbopmyuie. ..
1) H2S0s, 2) H2SeOs; 3)H2TeOs; 3) H2SO0a.

Nell. DJIC rambBaHMYECKOTO 3JIEMEHTA, COCTOSIIETO M3 CEpeOpPSHOTO U HMKEIEBOTO
3JIEKTPOJIOB, IOTPYXKEHHBIX B PpACTBOPHI HX CYIbL(ATOB IPH CTAHAAPTHBIX YCIOBHUSIX
(E°(Ni?*/Ni) = -0,234B, E°(Ag?*/Ag)= 0.799B), paBHa B; BEpHO yTBEPKICHHUE

1,033; aneKkTpoHbI ABUKYTCS OT cepedpa 0,6; 21EKTPOHBI IBHKYTCS OT HUKEIS K

1) 2)

K HUKEITIO cepedpy
3) 1,033; Ha KaTOJI€ BOCCTAaHABIMBACTCS 4) 1,033; Ha aHO/IC BOCCTAHABIIMBACTCS
cepebpo HUKEJIb

Nel2. MeToa KOMMYECTBEHHOI'O AaHalIM3a, OCHOBAHHBIM HAa W3MEPEHHUHM KOJIUYECTBA
peareHTa, 3aTpau€HHOr0 Ha PEAKIUIO C ONPEIEIIeMbIM BEIIECTBOM, Ha3bIBAETCH ...

1) buznueckum 2) KOJIOPUMETPUUYECKUM
3) TUTPUMETPUIECKIM 4) IPaBUMETPUYCCKUM

/Jna evinonuenusn padomoi:
- HE0OX00UMO NOIB306AMBCA CHPAGOUHBIMU MADIUYAMY O Oucyunaune «Xumuay;
-paspeuwieno ucnob308ams KanbKyaamop;
-3anpeuieHo UCNOIb306aAHUE COMOE020 menehona;
-Ha 8bINOIHEHUE PAdombl 0Meooumcesa He bonee 2 akademuy. uac.

IlIkana ouenueanusn:

0-35 6annoe [menee 7 3a0anuii 6binoaneno 6epHoj— mecmuposanue ne npolioeno, paboma ne3aumenda.
35 6annoe [7 3a0anuii evinonneno eepHo] — mecmuposanue npoioeHo (NOpPozoevlii MUHUMANLHBLIL YPOGEHD), padoma
3aumena.
40-50 6annoe [8-10 3a0anuit evinonneno eepnoj — mecmuposanue npoiioeHo (0a306blii ypoeeHs), paboma 3aumend.
55-60 6annoe [11-12 3a0anuii évinoineHo 6epHoj— mecmuposanue npoiloeHo (PAcUUPEeHHbLIL YPOo6eHb), paboma 3aumena.
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denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 13.03.02
obOpa3oBaTelbHOE YUpEeKICHUE o
OneKTpoIHepreTuKa u
BEICIIIETO 00pa30BaHUs

" . 3NIEKTPOTEXHHUKA
«HaHI/IOHaJIbHLIH HCCJIea0BaTe/IbCKUN (KOJ1 M HAMMEHOBaHUE

sigepHblii ynuBepcurer «MUDPU» HAIpABICHIA TIOTOTOBKH)

HOBOYPAJILCKUI
TEXHOJIOTMYECKUM MHCTUTYT

Hmozoewtit mecm
0J1:1 KOHMPOJA U OUEHKU OCHAMOYHBIX 3HAHUI NO OucyunIune «Xumus)
Tecm coodepicum 12 eonpocos. Karxcooe 3a0anue oyenueaemcs 6 5 6ann.

Bapuant Ne4

Nel CreneHb OKHCIIEHHS aTOMa cepbl B MoJieKyJie B Mosiekysie HoSOq

1) +1 2) +5 3) +3 4) +6.

Ne2. CnMHOBO€ KBAaHTOBOE YHCJIO MOKET IPUHUMATh 3HAUYCHUS

1) +1/2 2) 1,2,3,...,

3) —4,...,0,..../ 4) 0,....(n—-1)

Ne3. HazpaHnue XMMUYECKOTO JJIEMEHTA. . ............. , DJIEKTpOHHAs (hopMyJIa KOTOPOTO:
1522522p®3s23p*

1) Amomunuii;2) docdop; 3) Harpuii; 4) KHUCJIOPOJ.

Ne4, PapHoBecHe B peakiliu (MpU pa3aebHOM U3MEHEHUH YCIOBUI) CMECTUTCS
30; & 2 O3, AH=284 x]Ix
1 — npu yMeHbLIEHUH TeMIIepPATypPhbI — BIPABO, IPH YMeHbIIICHUH JAaBJICHHS - BJI€BO;
2 - NP YMEHBIICHUHU TEMIIEPATYPLI — BJIEBO, IPU YMCHBIICHUH JABJICHUS - BIIPABO;
3 — NpH yBeJHYEeHHHU TeMIepaTyphbl — BJIeBO, IPH YBeJIHYeHUH KOHIeHTpauuu O2 — BJIeBO;

4- NP YMCHBIICHUHA TEMIIEPATYPLI — BJIEBO, IPU YMCHBIICHUH JAaBJICHUS — BJICBO.

Ne§5 TIlpu Ttemneparype 50°C npomomkurenbHOCTh peakuuu paBHa 200 c.
Temnepatypublii koddppuiuent peakiuu paseH 2. Ilpu 30°C mpomomKUTeNsHOCTS

peakiuu paBHa (B )
1) 50 2) 10 3) 15 4) 30
Ne6 TeroBoii 3¢ (pexT peakuu, IPOBEIEHHON B CTAHAAPTHBIX YCIOBHSIX,

N2 +3Hom=2NH3n; 3 AH-?

1) -92,4 kJI:x; 2) -15 kJI:xk; 3)+92,4  kJIk; 4) 30 x/I:k.
BGHIGCTBO Nz(r) H 2(r) NH 3(r)
AHozgg, KI[)K/MOJ'IB 0 0 -46.2

94



Ne7. KoncrtaHThI aucconan  OIIMCbIBAOT PABHOBCCUA B p336aBJ'IeHHBIX BOIHBIX

pacTBopax JJIEKTPOIHUTOB  (MIEPEYUCIUTH HOMEpPA, MOXKET OBITh  HECKOJBKO
OTBETOB)......ccvvnnnnn.

1) HF;  2) HCI; 3) H2S; 4) HNOs; 5) HNO2; 6) CH3COOH.
3anucaTb ypaBHEHUE JUCCOLIMAIUU TUTSL HauOoJsee ci1aboro
£3) (514 N 010111 1 - D
Ne8. B 1a6oparopuu umerorcs pacteopsbl coseii  KNO;  FeCl;,  NaCOs, NaCl. B
BOJHOM pPacTBOpPE COJM...... pH>7. Jlo6aBnenne wHAMKaTOpa (eHOI(PTATCHHOBOTO
MPUBENIET K OKPAITUBAHUIO BEIOPAHHOTO PACTBOPA B +.v'vvvnenennnnn.. I[BET

1) KNOg, 2) FeCls, 3) Na,COs, 4) NH,4CI.

A) xenteiii, b) MmanunoBbIl, B) cunmii; I') He okpacurcs.
Ne9 Tlpu T=298K KOHCTaHTAa IWCCONMAINM MYypaBbMHOH KHMCIOTHI paBHa 2,0-10™

CTeneHb AUCCOIMAIIMH €€ B PACTBOPE COCTABUT 4 % MPH KOHLICHTPAIMH, PABHOM ...
1) 0,005 moib/1; 2) 0,125 monb/1; 3) 0,071 momw/m; 4) 3 MoJIB/1.

Nel0 B xone peakiuu B BOJHOM PacTBOPE MOJY4YEHBI clieayromnie npoayktsl BaSO4 u
KNO;. HcxogHbiMu peareHTamMu SIBISEOTCS  ................ (BpIOCpUTE HOMEpa JBYX
HEO0OXOIMMBIX PEareHTORB)
1) KNOg, 2) Ba(NO3),, 3) BaSOs, 4) K;SO;, , 5) BaS
Nell B ypaBHEHHH OKCUJIMTEIIBHO-BOCCTAHOBUTEIBHON pEaKIMK Mepel BOCCTAHOBUTEIEM
JOJDKEH CTOSITh KOA(DPHUIIUEHT. ...........
Zn + HNO3 = NO21 + H20 + Zn(NOs):
1) 2; 2) 1; 3) 4; 4) 3.

Nel2. Meron aHanv3a, OCHOBAaHHBIM Ha 3aBUCHUMOCTH MAacChl IMPeoOpa3oBaHHOTO
BEIECTBA OT KOJMYECTBA JICKTPUYECTBA, HA3bIBACTCA ...

1) MOTEHIIUOMETPUEH 2) noJisiporpadueit
3) KyJIOHOMETPHECH 4) KOHJIYKTOMETpHUEH

/lna evinonnenun pabomul:
- He0OX00UMO NOJIL308AMBCA CHPABOYHBIMU MAOIUWAMU RO OUCHUURIUHE «(XUMUAY;
-paspeuteno UCnob306amp KaabKyaamop;
-3anpeuyeno UCnob306aHUe COMOB020 melehona;
-Ha 6bINOJIHEHUE PadOmbl OMEOOuUmcs He donee 2 akademuy. uac.

IlIkana ouenusanusn:

0-35 6annoe [menee 7 3a0anuil 6vtnoineHo 6epHOJ— mecmupoeanue ne npoideno, paboma He3aumena.
35 oannoe [7 3a0anuii evinonneno eepno] — mecmupoeanue nPouoeHo (nNOPo2oevlil MUHUMATLHBLI YPOGEHD),
paboma 3aumena.
40-50 oannoe [8-10 3a0anuii evinonneno eepro] — mecmuposanue npoioeHo (6a3oewvlii  ypoeeHsv), paboma
3aumena.
55-60 o6annoe [11-12 3adanuii 6vbInOIHEHO 6epHO]— mecmuposanue RNPOUOeHO (PACUIUPEHHbLI  YPOBEHb),
paodoma 3aumena.
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Ilpunosicenue 5
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1 2 3 4 5 6 7 8 9
10 JIP1 (1), JIP1, K2 —
4 yac. 5 10yac
yac.
11 JIP1 (1),
4 ygac.
[1P3, 3 4ac.
12 2 4ac. Pedpepar,
10 ygac.
13
14 Jipz (1), JIP2,
4 yac. 5
yac.
15 JIP2 (1), '
4 yac.
16 I1P4, 2 Jac.
2 yac.
17
18
s 10 8 8 20 10 40 | 30
&

AyoumopHnuie 3anamusn
(6 uac.)— 26.

Konmaxkmmnas paboma

Iloozomoeka k oughgpepenyuposannomy
3auemy (18 uac.)

CPC - (6 uac.)-118

Ilpomesicymounan ammecmayusa no oucuyuniune — 6 gpopme
ouggepenyupoeannozo 3auema, makcumaivno — 40 oannoe
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O0o03HAYECHHUSA:

JI-nexyuonnoe 3amamue, IIP — npakxmuueckoe 3auamue, J[3 - Oomauinee
3a0anue; P —pegepam.

JIP(), (Il) —nabopamopnvie 3amamus ons I u Il nooepynn cmyoenmog —
OejleHue Ha noo2pynnwl 6 ciyuae bonee 16 cmyoenmos 6 epynne;

K — koHcnekm no camocmosmenvHo paccmampusaemomy meopemuyecKkomy
mamepuaty,

07151 OOMAWHUX 3A0aHUll, peghepama, KOHCNEKMO8 YKA3aHbl CPOKU COAYU.
3aoanus evi0aromes He nozouee, yem 3a 3 Hedeau 00 CPOKa COadu.
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