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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. Heabw (umesiMH) OCBOEHHS JUCHMIUIMHBI «XUMUS» SBISETCS (OPMUPOBAHUE
O00BEKTUBHOTO U IEJIOCTHOTO €CTECTBEHHOHAYYHOT'O MHPOBO33PECHHS; yIIIyOJIieHUE, pa3BUTHE U
CHUCTEMaTH3alusl XUMUYECKUX 3HAHUN, HEOOXOAMMBIX MPHU PEUICHUU MPAKTUYECKUX BOIPOCOB
Pa3HOr0 YPOBHSI CJIIOKHOCTH B XOJI€ BBIIIOJHEHUS MPO(HECCHOHANBHBIX 3a/1a4 B 00JaCTH HAy4HO-
HCCJIEIOBATEILCKOM, MPOU3BOICTBEHHO-TEXHOJIOTUYECKON U IPOEKTHOM JeSATEIbHOCTH

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

— TOTOBHOCTh CTYJEHTOB K HCIOJIb30BAHUIO MOJIYYEHHBIX MPU W3YYECHUU JUCIUIUIMHBI
«XuMHs» 3HAHWM, YMEHUH, HABBIKOB W KOMIIETEHIMI NpH H3y4YEHUU OOIIEHAYyYHBIX U
CHEIMAIBHBIX JUCIHMILINH, a TAKXKE JIJIs pelIeHHUs MpoPeCCHOHATBHBIX 3a/1a4;

-(popMupoBaHUE HABHIKOB padOThI B XMMHUYECKOU J1abOpaTOpHH, MPOBEICHUS HAYYHOTO
UCCJIEIOBAHMSI, aHAJIN3a PE3yJIbTaTOB SKCIIEPUMEHTA,

— 'OTOBHOCTb CTYACHTOB K OpraHU3alluU CaMOCTOSITEILHOMN ACATCIIbHOCTU IJIsA pCIICHUSA

IIOCTABJICHHBIX 3aJa4,

~ TOTOBHOCTb CTY/EHTOB K IOJb30BAaHHIO HMH(MOPMALMOHHBIMU cHcTeMaMu (ydeOHasd,
HayyHas JINTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI' PAMMBI

2.1. YueOHas AucuuiuinHa (MoayJib) « XuMHsDH> BKJIIOYeHA B 00s3aTeIbHBIN MepeYeHb
JUCIUIUINH 00s3aTeIbHOM dYacTh 00pa3oBaTEeNIbHON NporpamMmbl BHE 3aBUCHMOCTH OT €€
HarpaBjaeHHOCTH (mpoduiis). JucuumimHa peanu3yercs B COOTBETCTBHHM C TpPeOOBaHUSMU
®I'OC, OII BO u VII, no 1anHOMY HanpaBJIEHUIO [TOATOTOBKH.

JlucuuniuHa OCHOBBIBa€TCS Ha 0a30BBIX 3HAHUAX, MOJTYYCHHBIMU CTYIACHTAMH IPHU
W3YYEeHUU XUMUH, GU3NKA U MAaTEMaTUKU B Kypce cpelHel MKobl. /I yCBOSHUS AUCIIUILITUHBI
CTYJEHT JIOJDKEH BJIaJIeTh XUMHUYECKON TEPMUHOJIOTHEN; TOHUMATh CMBICI XUMUYECKUX (popmyI
U CHMBOJIOB, WHIECKCOB U KOX(P(GUIMEHTOB B XMMHUYECKUX YPAaBHEHUSX pEaKIH; HUMETh
IPEJICTaBICHUs] 00 OCHOBHBIX KJIacCaX HEOPraHMYECKHUX COEAMHEHWH; MOHMMATh pa3inyuue
MEXIYy XUMUYECKUMH U (PU3NYECKUMH SIBICHHUSMHU; HWMETh TMPEACTAaBICHHE 00 aTOMHO-
MOJICKYJIIPHOM YUYE€HHUH; UMETh HABBIKW PEIICHHS MPOCTEUIITNX paCUETHBIX 3a/1a4.

HMucuumnuHa  «XuUMHS» — SBISETCS  OCHOBONOJAramoomied Juis  HM3ydeHus  psaa
OOIIEeHAYYHBIX W CIEUUaTbHBIX JUCIHIUINH, CBA3aHHBIX C xuMmueil. I[lpumepom Takoi
JUCLUIIMHBL SIBIIAETCA «DKOJOTUS», T/I€ HUCIHOJIb3YIOTCS YMEHHS M HaBBIKH, IOJIyYEHHbIE
CTyJIGHTaMH TIpU HW3YYEHMHU XUMUU U PEIICHUH pacyeTHBIX 3amad. B Kkypce xumuu
3aKJIabIBAIOTCS OCHOBBI MOHUMAHHUS CYLITHOCTH Y BBISBJICHUS MIPUUYMH MPOTEKAHUSI XUMUYECKHUX
MPOIIECCOB, UYTO B JaJbHEUIIEM WCIONB3YeTCS TMPU HW3YYECHUW TaKUX AUCIUIUIMH, Kak
«MarepuanoBeenre. TexXHOIOTHS KOHCTPYKIIMOHHBIX MaTEpHUaoBy, «IJKCILTyaTallUOHHBIE
MaTepHaib» U JIp.

PesynpTaThl OOydeHMS, TOJYYCHHBIC MPU OCBOCHUHW JUCITUTUIMHBI, HEOOXOIUMBI TIPH
U3YYEHUU CIEAYIOIUX JUCHUIUIMH;, «OKosorus», «MarepuanoBenenue. TexHonorus
KOHCTPYKIIMOHHBIX MaTE€pUAIOBY, « DKCILTyaTallAOHHbIE MaTepUAIbD) U JIp.

OCOOCHHOCTBIO JIUCLMIUIMHBI SIBISIETCS MPOBEICHHE JIabOpaTOpHBIX padoT, dYTO
MO3BOJISIET MPUOOPECTH CTYACHTAM HABBIKM PAa0OTHI C XUMHUYECKHUMH peareéHTaMu, MOoCyaou U
npuOopaMu, OCYIIECTBIATh XUMHYECKUN HKCIEPUMEHT W TPOBOJWUTH TEPBUYHBIC HAYYHBIE
uccienoBanus. B maGoparopHble pabOThl BBEAEHBI HJIEMEHTHI, IOBBIIIAIOIINE HWHTEpPEC

4



CTYACHTOB K HHM H HX II0O3HABATCIbHYK) AKTHBHOCTL. I[J'IH MOBBIIICHHS ITO3HABATCIBHOM

AKTUBHOCTU CTYACHTOB U HpI/IO6peTeHI/I$I HMU NECPBHUYHBIX HABBIKOB HAYYHOI'0 UCCIICAOBAHUsA, B

KJIAaCCHYECKHEe 1ab0opaTopHbIe pabOThI BBEICHBI AJIEMEHTHI HAYYHOTO MCCIICIOBAHMS, & UMEHHO:
a) CaMOCTOSTENhHO TOA00paTh PEAKTUBBI JUIS MPOBEICHUS TOW WM WHOW peakiuw; O)
OOBSACHUTH, MOYEMY IPOTEKAET OJHA PEAKLUS M HE IPOTEKAeT JApyras, Ha NEpBbIA B3IJIL,

HO,I[O6Ha$I peaKknus, B) npeaAcCKasaTtb IIPAKTHYCCKOE 3HAYCHUC TOM WM HHOM p€akuuu,

COTPOBOXAAIOIIEHCS HEOOBIYHBIM d(DPEKTOM, U T.1I.
Pabouas mporpamMma JUCHUILIMHBI «XUMUS» I WHBAIUIOB U JIUI[ C OrPaHUYCHHBIMH

BO3MOJXHOCTAMU 310pPOBbA pa3pa6aTLIBaeTc51 HUHAUBHUAYAJIIBHO C Y4YCTOM 0COOEHHOCTEH

HCI/IXO(i)I/BI/I‘-IeCKOI‘O PasBUTUA, HHAUBUAYAJIbHBIX BO3MOXKHOCTEH M COCTOSTHHS 3A0POBbA TAKHUX

o0yyJaroumxcs.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHMS JUCHUILIMHBI (MOLYJIST)

[Tpouecc u3yueHus: AUCUUILIIHNHBI (MOIYJIsS) «XUMUS» HAMIPABJICH Ha!

- (hopMUpOBaHKE AIIEMEHTOB cienyromux KommnereHuui B coorserctBuu ¢ OIIOIT BO mo

HampamieHuio 1oaArotoBku (cmenumanbHocTH) 23.03.03  ««OKcruyaranusi  TpaHCHOPTHO-

TCXHOJIOTUYCCKUX MAIIIMH U KOMIIJICKCOB).

a) obmenpodeccuonansubix (OITK): OINK-1.

Taobnuya 1- @opmuposanue KomnemeHyui OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KomMnemenyuio
COBMECHHO

Cemecmpyl, popmuposanus KomnemeHyuil OUCYUNIUHAMU

OIIK-1

Xumus (51.5.6)

HaueprarensHas
reoMeTpust 1
WHXXeHepHas rpaduka
(b1.5.4)

Oxkonorus (b1.5.7)

Maremaruka (51.5.9)

Teopernueckas
mexanuka (51.5.14)

@usuka (b1.5.15)

MartepuanoBecHuE.
Texuomorus
KOHCTPYKIIHOHHBIX
marepuainos (b1.5.16)

OOGmmas
DIIEKTPOTEXHHUKA U
DIIEKTPOHHKA
(b1.5.17)

Teopus BeposiTHOCTEM
U MaTeMaTHYecKas
cratuctuka (51.5.19)

Teopust MeXaHU3MOB U
maumd (51.5.20)

ConpoTuBieHue
marepuanos (b1.5.21)




Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KomMnemenyuio
COBMECHHO

Cemecmpyl, popmuposanus KomnemeHyuil OUCUUNIUHAMU

OIIK-1

I'mppasnuka u
TUPONHEBMOIIPUBO/L
(51.5.23)

Hccnenosanue
onepauii (b.1.5.25)

Tennorexnuka
(b.1.5.32)

CuIioBBIC arperatsl
(b.1.5.33)

IoaroToBKa K caaue u
craya
rOCyIapCTBEHHOTO
sk3amena (b3.I.1)




IHNEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Kox n OueHoYHbIE CPeCTBA
HAaUMECHOBaHHUEC
Koa n HauMeHoBaHue .
KOMITeTeHIHH HHAXKATOpa HJIaHI/IpyeMbIe PeE3yJIbTaThI Oﬁy‘leHI/IH o JUCIUIIJINHE Texymero Hp()MemyToq}[ou
AOCTHKCHU A KOHTPOJIA arTrecTanuu
KOMIICTCHIIUHN
OIIK-1.
CriocoOeH IpUMEHSTh 3HATb: OCHOBBI YMEThb: BIIA/IETH:
€CTCCTBCHHOHAYYHEBIC U HEOPTraHUYECKOU U - aHaJIN3UPOBaTh U - METOJUKaMHU Bonpocm IS
00IIIenHKXEHEPHBIC WOTIK-1.1. Ucroms3yer OpraHUYeCcKON XUMUM AJisl | YIIPaBIATh aHAIM3a U HABBIKAMU | SazaHus k MMICbMEHHOT'O
XUMHUYECKUMU TIpaBJICHUS JK3aMeHa
3HaHWA, MCTOMBI €CTECTBEHHOHAYYHBIE aHATH3a XMMIHCCKHX yrp MMMCHhMEHHBIM 2
MaTeMaTHYECKOr O 3HAHWS TS PEIICHHS Mpo1EeCcCcoB, nmponueccaMu B C(bepe XUMHUYCCKUMHU KOHTDOJTBHBIM ( 5 6I/IHeTOB)
AHATIH3a U sa1a1 MPOUCXOSIINX C JKCILTyaTaluu mporieccaMu B cdepe A60TaM 110 Bomnpocs! ans yctHOrO
MpotecCHOHATHOIH AaBTOTPAHCIIOPTHBIMHU TPaHCIIOPTHO- JKCIUTyaTal Ul pa3 o cobece0BaHNS Ha
MOJCJIMPOBAHUA B . E}ITGHLHOCTH CPEICTBaMH TI0 Mepe UX TEXHOJIOTHYECKUX TPaHCIOPTHO- pasa aK3aMeHe: ometsl (25
po(heCCUOHABLHOM A SKCILTyaTaluH MalllMH U TEXHOJIOTHYECKHUX OmeToB)
ACATCIbHOCTH KOMILIEKCOB MaIllMH U KOMIUIEKCOB




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
OO6mass TpynOEMKOCTh AUCHUIUIMHBI COCTaBisieT 4 3a4yeTHbIX enuuul, 144 waca,
pacmpeeneHrie 4acoB 10 BUAaM paboT ceMecTpaM MpeACTaBIeHO B Ta0bauIe 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL O 6UOAM PADOM O ceMecmpam

st cTynieHTOB 04HOI (popMbI 00yUeHM s

TpyroéMkocTh B yac
Bup yue0Hoii padoThI Bcero B 1.4. mo
wacop |_SeMecTpam
1 cem |
C MCIOJIb30BAaHHEM
®opmaT U3yyeHHUs AU CHUTINHBI OTICMEHTOB
AJIEKTPOHHOTO

oOy4eHus
OO01mast Tpy10€MKOCTb JUCLUILINHBI 110 Y4eOHOMY IUIaHy 144 144
1. KonrakTHas pa6ora: o7 S7
1.1. AyautopHasi pa6oTa, B TOM YHCJe€: 51 51
3aHsTHS JIeKIHOoHHoro Tuna (JI) 17 17
3aHATUS ceMuHapckoro tuna (I13-cemunapsl, mpakTHyeckue
3aHSTUA U JP)
nabopatopHbie pabotsl (JIP) 34 34
1.2.BHeayauTOpHasi, B TOM YHcJIe 6 6
KkypcoBas padota (npoekt) (KP/KII) (koHCynbTanus, 3anmra)
TEKYIUI KOHTPOJIb, KOHCYJIbTALUHU IO AUCHUIIINHE 4 4
KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpose (KPA) 2 2
2. Camocrositeasnasi padora (CPC) 51 51
pedepat/acce (1MOArOTOBKA)
pacuétHo-rpapuueckas padora (PI'P) (moaroroska)
KOHTpOJIbHAs paboTa + +
kypcoBas padora/mpoext (KP/KII) (moaroroska)
CaMOCTOATEIbHOE N3YYEHHE PA3/IENIOB, CAMOIIOATOTOBKA (IpopaboTKa 1
MMOBTOPCHUC JICKIIMOHHOTO MaT€pruajia U MaTcpurajia y‘le6HI/IKOB n y‘le6HBIX 51 51
HOCO6I/Iﬁ, IIOArOTOBKA K J'Ia60paTOpHBIM " MPAKTHUYCCKUM 3aHATUAM,
KOJUTOKBUYM H T.1.)
[ToaroToBka k sK3aMeHy (KOHTPOJIb) 36 36




11 CTYIeHTOB 3204H0i (hOpMBI 00yYeHHSA

Buna yueOHoii padoThI

Tp

TOEMKOCTH B 4ac

Bcero
JacoB

B 1.4. mo cemecTpam

1 cem ‘ 2 cem

(I)OpMaT U3YyYCHUA TUCHUIIIINHBI

C UCTIOJIb30BaHUEM HJIEMEHTOB
AJIEKTPOHHOT'O O0YYEHHUs

O0mas TpyA0EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 144 144
1. KonrakTHas padora: 19 19
1.1.AynuTopHasi pa6oTa, B TOM YncJIe: 12 12
3aHATHUS JeKIMOHHOTO THa (J]) 6 6
3aHsATUs ceMuHapckoro tumna (I13-cemunapsl, npakTuyecKue

3aHATHUS U D)

naboparopasie padboTs (JIP) 6 6
1.2.BHeayauTOpHAasi, B TOM 4HcCJe 7 7
KypcoBast padora (npoekt) (KP/KII) (koHCynbTanINsA, 3a1IKTA)

TEKYIINI KOHTPOJIb, KOHCYIBTAIIUH 1O AUCHIUTIINHE 6 6
KOHTaKTHas pabota Ha mpomekyTouHoM KoHTpose (KPA) 1 1
2. CamocrosiTeabHas padora (CPC) 116 116
pedepat/acce (MOAroTOBKA)

pacuérHo-rpaduyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHAs paboTa (2 KOHTPOJIbHBIE pabOTHI) 11 11
KypcoBast pabora/mpoekt (KP/KII) (moaroroska)

CaMOCTOSITEIIbHOE U3yUYEHHE Pa3/IesioB, CAMOIIOArOTOBKA (IPOpaboTKa u

MOBTOpPEHHE JICKIIMOHHOTO MaTepralla U MaTeprana ydeOHUKOB U Y4eOHBIX 101 101
HOCO6Hﬁ, IOArOTOBKA K J'Ia60paT0pHBIM U MPAKTUYICCKUM 3aHATUAM,

KOJUIOKBUYM U T.IL.)

ITonroToBka K 9K3aMeHy (KOHTPOJIb) 9 9




4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taonuya 4 -Coodepircanue Oucyuniunol, CMpyKmypupoeaHHoe no memam cTy1eHTOB

04HOI GopMbI 00yUeHM I

Buabl yueoHoi padoTsl

ILnanupyemsle
KonrakTHas
(KOHTpOJIMpyeMBbIe) G - HanmenoBanmue Peanuzanus HaumenoBanue
pe3yJIbTaThl % E o HCII0JIb3yeMbIX B paMKax pa3padoTaHHOIO
OCBOEHMSI: H g 20| 8 < 5& 8 Bux CPC AKTHBHBIX U IIpakTHyeckoi DAEKTPOHHOTO
anMeHOBaHHE Pa3eioB, TeM ] = Q
koa YK; OIIK; ITK pasi > E) E_ = § = 5 E‘ o HA HHTEPAKTUBHBIX MOATOTOBKH Kypca
- | &5 G
H HHIHKATOPBI E g2 E E E S E‘S 06pa30BaTeJ‘II>H;IX (TpyaoeMKoCTh B | (TPYyA0EMKOCTH B
2 o o L1 1 14
JOCTUKEHUS £ 18 2 E| 2 ] = TEXHOJIOT Wit yacax) yacax)
o <
KOMIETeHIH i = ,g 2 é“ 3| O =
1 CEMECTP
Pa3znen 1 Beenenne. OCHOBHBIE 3aKOHBI XUMUN
IToaroroBka x JEKIUIAM JIEKIUA-00BSICHEHNE C
Tema 1.1 Brenenune. OCHOBHBIE 3aKOHBI 1 1 (ctp.10-14) B yueOHOM YAaCTHYHBIM
XUMHUA nocooun TIpHUBJIEYCHUEM (OPMBI
6.2.1. JICKYCCHH, Oecelpl
JladopaTopnasi pabora Ne 1.1
o noAaroroska k JIP
OIIK-1 Onpenenenre SKBUBAIEHTHOW MaCChI 2 1
[6.3.1.1] ctp. 3-35
MOIIK-1.1 MeTajia
o(opMIIEHHE OTYETOB
0 pe3yjibTaTamM
JlaGopaTopHuas padora Ne 1.3 Craua 1abopaTopHbIX paboT
2 2 Komnnoksuym
otyetoB. KonTponsHas pabora [6.3.1.1] crp.33-38,
noxaroroska Kk KP
[6.3.1.1] cTp.3-28
Hroro no 1 pazneny 1 4 4
OIIK-1 Pa3nen 2 XuMudeckasi TepMOANHAMUKA
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYyEMBbIe) 6 ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
abora =
pe3yJabTaThl P E E HCIOJIB3YyEeMbIX B paMKax paspaGOTaHHoro
o9 .
OCBOCHHUS: T > ":f ol 2 ol 5 2 g AKTHBHBIX U IpakTnyeckoi DJIEKTPOHHOT0
ANMMEHOBaHHE Pa3/1ejioB, TEM ] =] S| = -
xon YK; OIIK; IK pasn > ¥ | & & § 5| g E‘ a Bun CPC MHTEePAKTHBHBIX HOrOTOBKH Kypca
- =) - o
U MHAUKATOPbI = = E E S5 = 6 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
5| el 9& .12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOr Ui yacax) qacax)
KOMIIeTeH M = l% = é‘ 5| © =
HOIIK-1.1 Tema 2.1 OCHOBHbIE TIOTIOKEHHUS, [MoaroroBka K JIeKIUAM NeKuusA-oObsICHEHHE C
N (ctp.45-56) B yueOHOM YaCTUIHBIM
3JIEMEHTBI XUMUYECKOH TEPMOIUHAMUKHU
1 1 nocoouu MIpUBIIeYeHUEM (POPMEI
1 TEIUTOBBIE 3(P(PEKThI XMMHIESCKIX 6.2.1 JHCKYCOuH, Geoet
peakuuit
JlaGopaTopHas pa6ora Ne 2.1
o 2 2 noaroroska k JIP
MpeereHne TEIIOThl PACTBOPEHUS U
et pactBop [6.3.1.2] ctp. 40-42
TEIJIOTHI TUAPATAITIT
Tema 2.2 Durponus. Csi3b
TEPMOJIMHAMHYECKHUX ITapaMeTPOB C TonrotoBKa K eKumsM
(cTp.45-56) B yueObHOM MonenupoBaHue
HaIpaBJICHUE U padOINMHU
1 2 nocoouu IIPOU3BOJICTBEHHBIX
TeMIIEpaTypaMu XMMHUUYECKHUX MPOLECCOB .
patyp pott 6.2.1 TIPOIIECCOB U CUTYalui
1 (a30BbIX MEepex010B. Perienue 3amayu
o pazfeny 2
JlabopaTopHasi padora Ne 2.2 9 2 MOAroToBKa K JIP
OnpeneneHre TEIUIOTH HEUTPaTU3auu [6.3.1.2] ctp. 43-44
odopMIIeHIE OTYETOB
0 pe3yjibTaTamM
JlaGopaTopHnas pa6ora Ne 2.3 Cnaua ’ ) 71ab0paTOpPHBIX PaboT
otueroB. KonrpossHas pabora [6.3.1.2] cTp.40-44,
noaroroska Kk KP
[6.3.1.3] ctp.3-9
Hroro mo 2 pazgeny 2 6 9
OIIK-1 Pa3ngen 3 Kunetnka XMMHYECKHX TPOIIECCOB
HOIIK-1.1 IToaroToBka K JEKIASIM
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH 1 1
(ctp.57-70) B yueOHOM
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYyEMBbIe) 6 ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
abora a
pe3yabTaThl p = e HCII0JIb3yeMBbIX B paMKax pa3pabdoTaHHOIO
o9 .
OCBOEHHUS: " o ":f ol 2| 5 EF AKTHBHBIX U IIpakTuyeckoit DJIEKTPOHHOT0
ANMMEHOBaHHE Pa3/1ejioB, TEM ] < S| = -
ko1 VK; OIK; MK PAIIEI0E, | & F § 5| g E‘ ) Bun CPC MHTEePAKTHBHBIX HOATOTOBKH Kypca
- o o o
U MHAUKATOPbI = = E E S5 = ?3 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
2 | = el 9& .12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOr Ui yacax) qacax)
KOMIIeTeH Ui = l% =7 é‘ 8| O =
XUMHUYECKOH KUHETUKHU. 3aKOH NEUCTBUS nocooun
MAacC ¥ SHEPTHs aKTHBAIUH TIPOIIECCa. 6.2.1
MexaHu3M U CTaAMMHOCTb PEaKLIUU.
Tema 3.2 CKOpPOCTh XUMHUYECKUX [IOArOTOBKA K TEKITHAM
. MopnenupoBanue
peakiuii. XuUMHUYECKOe paBHOBECHE. (ctp.57-70) B yueOHOM
1 1 MIPOU3BOJCTBEHHBIX
Bimusaue TemrepaTypsl Ha CKOPOCTh nocobuu .
N HPOLIECCOB U CUTYALUH
XHUMMYECKOH peakiuu 6.2.1
JlaGopaTopHuas pa6ora Ne 3.1
CKOpOCTh XMMHUYECKHUX PEAKIINM. noarotoBka k JIP
Xumuyeckoe paBHoBecue. Brnusnue 2 2 [6.3.1.4] ctp. 3-17, 33-
TEMIIEPATYpPhI HAa CKOPOCTh XUMHYECKOH 37
peaxuu
IToaroroBka K JEKIUSIM
Tema 3.3 Karanutuueckue peakiu. 1 1 (ctp.57-70) B yuebHOM
I'oMoreHHBIH U reTeporeHHbIH KaTanus nocoOuu
6.2.1
JlaGopaTopHas padora Ne 3.2 Pemenue noaroroska k KP
3ana4 o teme 3. Craya 0T4ETOB 4 4 [6.3.1.4] ctp. 3-17,
KonTtponbHas pabora [6.3.1.3] cp. 10-31
Hroro no 3 pasaeny 3 6 9
Pa3nen 4 PacTBOpEI SJIEKTPOIIUTOB
Tema 4.1 /lucniepcHble CUCTEMBI. TTOArOTOBKA K JIEKIHAM
OIIK-1 P
aCTBOPBI HEANEKTPOIUTOB. 3aKOHBI (ctp.71-88) B yueOHOM
HOIIK-1.1 1 1
Payns. Ocmoc u ocMmoTHdeckoe nocoouu
JIaBJIICHUE 6.2.1
JladopaTopHasi pa6ota Ne 4.1 CriocoOb1 2 1 noarotoska k JIP
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Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yabTaThl
OCBOCHHS:
ko1 YK; OIIK; ITK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeH M i

Bunel yueonoi padoTsl

KonrakTHas
6 ® m HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora
P g HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOIO
4 = 9 .
o ":f ol 2| 5 EF AKTHBHBIX U IpakTnyeckoi DJIEKTPOHHOT0
HaumeHnoBaHue pa3ienoB, TeM ] =R £ S| = 2 < Bux CPC
) 27 8”%| 85 o HHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) - o
= g E £ = § & ?3 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
= - ; ;‘ S8 < 12 13 14
£ 8S|32| 5% TEeXHOJIOT Ui yacax) yacax)
= R o &S| O &
S
BBIPKEHUA KOHLIEHTPALMH. [6.3.1.4] ctp. 46-53
IIpuroTroBneHue pacTBopa 3aJaHHON
KoHIIeHTpaluu. JlaboparopHas padbota
IToaroroBka k KITUSIM KIHUA-O0BbACHCHHU
Tema 4.2 PacTBOpBI 3JIEKTPOIUTOB. OAITOTOBKA I ICKIL JeKIA-00BACHEHHE C
(ctp.71-88) B yuebHOM YaCTUIHBIM
OCHOBHBIE XapaKTEPUCTUKH 1 1
P nocoouu TIpuBIIeYeHUEM (POPMEI
AEKTPONIUTOB. Peakius cpeas 6.2.1 WCKyCCHH, Gecesl
Tema 4.3 ['ereporenHoe paBHOBecUE B [TOrOTOBKA K JICKIIHAM
pacTBOpax 3JIEKTPOJIUTOB. 1 1 (ctp.71-88) B yueOHOM
PactBopuMoOcCTh U Ipou3BeACHHUE noco6un
pacTBOPUMOCTH. 6.2.1
HOZ[FOTOBKa K JICKIUAM
. cTp.71-88) B yuebHOM
Tema 4.4 ['unponus coneit 1 1 (ctp )BYyd
nocoouu
6.2.1
JlabopatopHasi padora Ne 4.2
P 2 1 noaroroska x JIP
ABHOBECHE B PaCTBOPax AJIEKTPOJIUTOB.
pactBop P [6.3.1.5] ctp. 26-32
KontponbHas pabdora
HToro no 4 pazneny 4 4 6
5. OKHCIUTENTFHO-BOCCTAHOBUTEIHHBIE PEAKIINN
IToaroToBKa K JIEKIIHSIM
Tema 5.1 OxucnuTeNbHO- 1 4 (ctp.89-95) B yueObHOM
BOCCTAaHOBUTEJbHBIE PEAKLIUU nocooun
6.2.1
JlaGopaTopHas padora Ne 5.1 ’ 4 noaroroska k JIP
JlabopatopHras paboTa « OKHUCIUTEIBHO- [6.3.1.6] ctp. 3-35
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYyEMBbIe) 6 ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
abora a
pe3yJIbTaThl p = g HCII0JIb3yeMBbIX B paMKax pa3pabdoTaHHOIO
= 9 .
OCBOEHHUS: " @ ":f ol 2| 5 EF AKTHUBHBIX H IpakTnyeckoi DJIEKTPOHHOT0
ANMMEHOBaHHE Pa3/1ejioB, TEM ] =] S| = -
ko1 VK; OIK; MK PAIIEI0E, 5 | & F § 5| g E‘ ) Bun CPC MHTEePAKTHBHBIX HOATOTOBKH Kypca
- o o o
U MHAUKATOPbI = = E E S5 = 6 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
5| el 9& .12 13 14
JIOCTHKeHUS 218 § = = § S = TEeXHOJIOT Ui yacax) yacax)
KOMIIeTeH Ui = l% =7 é‘ 8| O =
BOCCTAHOBUTEIIEHBIC PEAKITHI».
Pewmenue 3anau
JlabopaTopnasi pabora Ne 5.2 Pemenue
noaroroska k KP
3ana4 o teme 5. Craua oT4eTOB 4 4
[6.3.1.6] ctp. 2-14
Kontponbnas pabora
Hroro no 5 pasnery 1 6 12
Paznen 6 Dnekrpoxumus.
IToaroroBka K JEKIIUIM MonenupoBanue
ctp.96-110) B yueGHOM MPOM3BO/ICTBEHHEIX
Tema 6.1 XumMnuueckre HCTOYHUKH TOKA 1 1 (ctp )BY p .
nmocooun TIPOLIECCOB U CUTYyaINil
6.2.1
Tema 6.2 DaeKTpoJHbINH NOTEHIUAI. TTOArOTOBKA K JIEKITHAM
Bonopoanslii anextpoa. YpaBHeHue 1 1 (c1p.96-110) B yuebHOM
Hepncra. Psijg HanpsixeHU METalIoB. noco6un
OIK-1 Pa3HOBHIHOCTB 3JIEKTPOJIOB 6.21
HNOIIK-1.1 JlaGopaTopHas paGora Ne 6.1
«["anbBaHMYECKHE DIIEMEHTHI,
3 2 2 noaroroska k JIP
«DNEKTPOJIN3 C PACTBOPUMBIMU U
P pactBop [6.3.1.8] cTp. 36-48
HEpacTBOPUMBIMHU aHOJaMmy. Perienue
3a1a4y
IToaroToBKa K JEKIASIM
Tema 6.3 DJeKTPOIN3 PACIIABOB U A 1
(ctp.96-110) B yueOHOM
BOJHBIX PACTBOPOB C PACTBOPUMBIMU U 1 1
nocobun
WHEPTHBIMH 3JIEKTPOJaMHI 621
Tema 6.4 3axons! apages. 1 1 IMoAroToBKA K JIGKLUASM
Hanpspxenne paznoxenus. Beixon o (ctp.96-110) B yueOHOM
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Bunel yueonoi padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYyEMBbIe) aBora ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
T
pe3yabTaThl p % E o HCII0JIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHMS: H o ":f ol 2| 5 EF AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOI0
ANMMEHOBaHHE Pa3/1ejioB, TEM s < S| = -
ko1 VK; OIK; MK PASAEI08, 5 | & F § 5| g E‘ ) Bun CPC MHTEePAKTHBHBIX HOATOTOBKH Kypca
o o ~'\ -~
W HHIUKATOPBI = =l £ 2|5 = 6 00pa3oBaTeNbHBIX | (TPYA0EMKOCTh B | (TPYAOEMKOCTH B
= ER|l S8 .12 13 14
JIOCTHKeHUS % é" § = = § S = TEeXHOJIOT Ui yacax) yacax)
KOMIIeTeH Ui = l% =7 é‘ 8| O =
ToKy. [lepeHamnpsikeHne 3IEKTPOAHBIX nocobuu
IIPOLIECCOB 6.2.1 (c1.96-110)
JladopaTopnasi pabora Ne 6.2 Pemenue
moaroToBka k JIP
3aja4 o Teme 6. Cnaya oT4eToB 2
[6.3.1.8] crp. 3-35
Kontponbnas pabora
HToro no 6 pazneay 4 4 6
Pasnen 7 Koppo3us u 3a1uMTa METAJUIOB OT KOPPO3UM
[ToaroroBka K JIeKIUAM MonenupoBanue
Tema 7.1 OcHOBHBIE BUABI KOPPO3UH. 1 1 (cTp.111-116) B MPOU3BOJICTBEHHBIX
Turnbl KOPPO3UOHHBIX PA3PyIIECHUN y4eOHOM nocobuu TPOLIECCOB U CUTYyaIUi
6.2.1
Tema 7.2 XuMUYeCKUil 1 TToATOTOBKA K TEKIMIM
3JEKTPOXUMHUYECKUN MEXaHU3MBbI 1 5 (ctp.111-116) B
KOPPO3HHU METAIIIOB. MeTOIbl 3aLIUThI y4eGHOM mocobuu
METAJLI0B OT KOPPO3HH 6.21
JlaGopaTopHas paGora Ne 7.1
Koppo3sust u 3amuTa MeTamioB ot 4 5 noaroroska x JIP
Koppo3uu. Pemrenue 3aaa4 o teme 7. [6.3.1.9] crp. 3-42
Cnada oT49eTOB
Hroro no 7 pazgeny 2 4 5
HUTOI'O 3A CEMECTP 17 | 34 51
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Taonuya 4 -Coodeprcanue oucyuniutol, CMpyKmypupoeaHHoe no memam CTy1eHTOB 3204HOi GpopMbI 00yueHHs

Bunel yueonoi padoTsl

IInanupyemsle
KonrakTHas
(KOHTpOJINpYyEMBbIe) e ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
<
pe3yJIbTaThI = E o HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOIO
OCBOCHMSI: HanMeHOBANNE DASIEI0B. TeM D) 2 9 E g E 2 I AKTHBHBIX U IIpakru4eckoii DJIEKTPOHHOI0
ko YK; OIIK; IIK pasi i /. E‘ =g ER g E‘ G“ I MHTEPAKTHBHBIX IOATOTOBKH Kypca
U MHAUKATOPbI E = E E E § = (93 oOpa3oBarejbHbIX | (TpyaoeMKocTh B | (TPYAOEMKOCTH B
=3 =3 12
JI0CTHKEHUSA 2018 § = = § < = TEXHOJIOT Ui yacax) qacax)
KOMIIeTeH N = l% =7 é‘ 8| O =
1 CEMECTP
Pa3nea 1 Beenenvie. OCHOBHBIE 3aKOHBI XUMUH
OIK-1 [IpopaboTka yekiuii B JICKIUA-00BICHEHHE C
MOTK-1 1 Tema 1.1 Beeaenue. OcHOBHBIE 3aKOHBI 0.2 5 Y4eOHOM TIOCOOHH YACTHYHBIM
' XUMUHU ' [6.2.1] cTp.10-14, npUBIeYeHHEM (HOPMEI
[6.2.2] cTp.8-15 IICKyccuH, Oecenbl
Hroro no 1 pasneny 0,2 5
Pasnen 2 XumMuueckasi TEpMOANHAMUKA
Tema 2.1 OCHOBHBIE TTOJIOKEHHUS, IpopaboTKa JeKuuii B TIEKIHs-O0BACHEHHE C
3IIEMEHTBI XUMUYECKON TEPMOIMHAMUKH yaeGHOM mocobun HaCTHIHbIM
0,5 6 npUBJIeYeHHEM (HOPMEI
1 TeT1oBbIe AP (HEKTH XUMUYECKUX [6.2.2] cTp.32-50, 5
OmK-1 peaxuii [6.2.1] c1p.45-56 JIUCKYCCHH, Gece bl
MOIIK-1.1 Tema 2.2 DaTponus. CBs3b
TEPMOAMHAMHUYCCKIX TTAPAMETPOB C [IpopaboTka sekiuii B JICKIUSA-00bSICHEHHUE C
HanpaBJIeHNe U PabOIUMH 05 6 yueOHOM rocoOun YaCTUYHBIM
[6.2.1] cTp.45-56, TpHUBJIEYCHUEM (HOPMBI
TeMIIepaTypaMu XUMUUECKHUX MPOLECCOB
[6.2.2] cTp.38-50 JCKYCCHH, Oecepl
1 (a30BbIX MIEPEXOJIOB.
Hroro no 2 pazaeiny 1 12
OIK-1 Pa3gen 3 KuneTnka XUMHYECKHX TIPOIIECCOB
HOIIK-1.1 Tema 3.1 OcHOBHBIC 3aKOHOMEPHOCTH I[IpopaGoTka JeKiuit B
XHUMHYECKOH KNHETUKH. 3aKOH JEHCTBUSI 0,3 5 y4eGHOM rocoOuH
MAacc ¥ SHEPIUsl aKTHBALIUMH TIPOLIECCA. [6.2.1] cTp.45-56,
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJINpYyEMBbIe) e z a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl =E HCII0JIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHHS: o ":f ol 2ol 5 EF AKTHBHbLIX U IIpakTHyeckoi DJIeKTPOHHOT0
xo1 VK OIIK; [K HaumeHnoBaHue pa3ienoB, TeM 3 2 g § ?‘, E E> Gﬁ Bua CPC WHTEPAKTHBHBIX TR Kkypea
W HHIUKATOPBI E: E é z E § = 6 00pa3oBaTeNbHBIX | (TPYA0EMKOCTh B | (TPYAOEMKOCTH B
JIOCTHKeHUS g é" § c% o § l§ = TeXHo.Hornl?Il2 yacax) 13 qacax)14
KOMIIeTeH Ui = l% =7 é‘ 8| O =
MexaHu3M U CTaJUIHOCTh PEAKIIUH. [6.2.2] cTp.51-57
Tema 3.2 CkopoCTb XUMHYECKHX IMpopaGoTka JeKiuii B JIEKIHSI-O0BSICHEHHE C
peakiuii. XMMHUYECKOE paBHOBECHE. 03 5 yueOHOM mocoOuu YaCTUIHBIM
BiusiHue TemnepaTypsl Ha CKOPOCTb ' [6.2.1] cTp.57-70, HpHBJICYEHHEM (OPMBI
XHUMHYECKOH peaKkiyuu [6.2.2] cTp.51-63 JICKyCCHH, Oecepl
[Ipopabotka nekiuii B NeKuusA-oObsICHEHHE C
y4eOHOM TOCOOHU YaCTUYHBIM
Tema 3.3 Katanutnueckue peaxium.
B . 0,2 3 [6.2.1] cTp.57-70, TIpHUBJIEYCHUEM (OPMBI
I"'oMOreHHBIH U reTepOreHHBIH KaTalu3 [6.2.2] c1p.57-59 HCKyCCHH, Geces!
JlaGopaTopHas pa6ora mo Teme Ne 3.2
u33
1) Xumunueckoe paBHOBECHE U €r0 1 2 noAroroska k JIP
CMeEIlLIEHHE [6.3.1.4] ctp. 33-37
2) I'oMOTeHHBII U TeTepOoreHHbII
KaTaJin3
HToro no 3 pazneay 0,8 1 15
Pa3gen 4 PacTBopb! 2JIEKTPOITUTOB
Tema 4.1 [lucniepcHble CUCTEMBI. TpopaGoTka fekimii B | ICKIHA-O0bsICHEHHE C
PacTBOpHI HEIITEKTPOIUTOB. 3aKOHBI 0.25 5 y4e6HOM TToCcOOHH HJaCTHIHEIM
OIK-1 Paynst. OcMoc 1 ocMOTHYECKOE ' [6.2.1] cTp.71-88, TPHBICUCHHEM (OPMEI
FOMK-A1 JABIICHHE [6.2.2] c1p.67-72 JMCKyccHd, Oecesl
[IpopaboTka sekiuii B JEKIUA-00bICHEHUE C
Tema 4.2 PacTBOpBI 2JIEKTPOIUTOB. y4eGHOM TIOCOOHH JACTHYHBIM
OcCHOBHBIE XapaKTEPUCTUKH 0,25 5 [6.2.1] cTp.71-88, NIpUBJIeYeHUEM (HOPMEI
AIIEKTPOJIMTOB. Peakius cpepl [6.2.2] c1p.67-72 Auckycenn, Gecenst
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Bunel yueonoi padoTsl

Txanupyempie KonrakTHas
(KOHTpoOJINpYyEMBbIe) e z a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJabTaThl N E E o HCIOJIB3YyEeMbIX B paMKax 5 paspaGOTaHHoro
OCBOCHHUS: HaueHOBAMIE PAYICIOB, TeM 9 E 2 E < E 2 ?i Bun CEC AKTHBHBIX U IpakTnyeckoi DJIEKTPOHHOT0
ko YK; OIIK; IIK = s = | 2 = 5 E‘ ) HHTEPAKTHBHBIX TMOATOTOBKH Kypca
¥ HHIAKATOPBI = g E 2 E § & ?3 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
JIOCTHKeHUS g é" § c% o § l§ = Te)mo.nomﬁl2 yacax) 13 qacax)14
KOMIeTeH i = = = é‘ 3|0 =
Tema 4.3 [eTeporeHHOE PaBHOBECHE B [Ipopabotka nekiuii B NeKuusA-oObsICHEHHE C
PACTBODAX HIEKTPOIHTOB, yaeOHOM Tocoouu YaCTUYHBIM
0,25 3 [6.2.1] cTp.71-88, MIpUBIIeYeHUEM (POPMEI
PacTBopumoCTh 1 Mpom3BeICHHC [6.2.2] cTp.78-79 JHCKyCCHH, Oecepl
PacTBOPUMOCTH.
[Ipopabotka nekiuii B NeKuusA-oObsICHEHHE C
. eOHOM mocoouu YaCTUYHBIM
Tewa 4.4 Funpomus coneit 0.25 3 ?2.2.1] crp.71-88, npuBedYeHneM GpOpMBI
[6.2.2] cTp.81-84 IICKyccuH, Oecenbl
JlabopaTopHast paGoTa no teme Ne 4.2
1) DnekTpoauTHIecKast TUCCOIUATIHS
BOJbI. 3HAKOMCTBO C MHAMKATOpaMH. 1,25 2 noaroroska x JIP
2)Peakunn 0OMeHa B pacTBOPax [6:3.1.5] crp. 26-32
3JIEKTPOJIUTOB
Hroro no 4 pasneny 1 1,25 18
5. OKUCITUTENTFHO-BOCCTAHOBUTEIBHBIC PEAKIIHU
[IpopaboTka sekiuii B
Tema 5.1 OkucIUTENBHO- 05 8 y4eOHOM TOCOOUH
BOCCTaHOBUTEJIbHBIE pEAKIIUU ' [6.2.2] cTp.87-98,
[6.2.1] cTp.89-95
JladopaTopnasi pabota Ne 5.1 HoaroToBKa K JIP
Jlaboparopras pabota «OKHCIUTENHHO- 0,75 2 [6.3.1.6] c1p. 31-35
BOCCTAHOBUTEIIbHBIE PEAKLIUN.
Hroro no 5 pazgeny 0,5 | 075 10
OIIK-1 Pazgen 6 DiekTpoxumusi.
HOIIK-1.1 Tema 6.1 XUMIUCCKHE HCTOUHIMKH TOKa 0,25 4 [Ipopabotka nexiuii B JeKuusA-oObsICHEHHE C
yueOHOM nocobuun YaCTUYHBIM
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Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yabTaThl
OCBOCHHS:
ko1 YK; OIIK; ITK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeH M i

Bunel yueonoi padoTsl

KonrakTHas
Gora - HanmeHnoBanue Peanm3zanus HanmeHnoBanue
a
P % g HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOIO
o9 .
o ":f ol 2ol 5 EF AKTHBHBIX U IIpakTHyeckoi DJIeKTPOHHOT0
HaumeHnoBaHue pa3ienoB, TeM ] E R £ S| = 2 < Bux CPC
) 278" E50 HHTEPAKTHBHBIX MOArOTOBKHU Kypca
- o ~'\ -~
= 5 A 2 2| 5 & 6 oOpa3oBarejbHBIX | (TpyzoeMKocTh B | (TPYAOEMKOCTH B
= e el B ;‘ g o 12 13 14
i === © TEXHOJIOTHil yacax) yacax)
é SS|&s 6 g
= = °
[6.2.2] cTp.108-116, MpUBIIcYeHUEM (POPMEI
[6.2.1] cTp.96-110 JICKyCCHH, Oecepl
Tema 6.2 BHGKTpO}:LHLIﬁ IIOTCHIUAJI. Hpopa60TKa JIEKLIUA B
BonoponHslii anektpos. YpaBHeHUE 05 6 Y4eOHOM TIOCOOHH
Heprcra. P HanpsHKeHUI METaILIOB. ' [6.2.2] cTp.100-108,
Pa3HOBUIHOCTE 3JIEKTPOIOB [6.2.1] c1p.96-110
Tema 6.3 DeKTpOIN3 PacIIaBOB U TpopaGora nexuuii B
BOJIHBIX PAaCTBOPOB C PACTBOPHUMBIMU U 0,25 5 yue6HoM nocobum
JIHBIX PacTBOPOB C pacTBop ’ [6.2.2] cp.116-122,
WHEPTHBIMH 3JIEKTPOJaMH [6.2.1] ¢1p.96-110
Tema 6.4 3aK0oHBI q)apalleﬂ. Hpopa60TKa JIEKLIUN B
Hanpspkenue pasnoxenus. Boixon 1o 0.25 3 y4eOHOM TTocoOHH
TOKy. [lepeHanpsixeHue 3J1eKTPOIHbIX ' [6.2.2] cTp.122-128,
JlabopaTopHast paGoTa mo Temam Ne JeKIHA-00BICHEHHE C
6.1 m 6.3 «["ambBaHUYECKHUE IIEMEHTBI», 15 » noaroToska k JIP 1aCTUHBIM
«DNEKTPOJIU3 C PACTBOPUMBIMU U ' [6.3.1.8] crp. 36-51 TIPHBICYCHIEM (GOPMET
JICKyccuu, 6ecenpl
HEPACTBOPUMBIMHU aHOJAMHU.
Hroro no 6 pa3nery 125 | 15 20
Pa3znen 7 Koppo3us 1 3a1uuTa MeTa/LuI0B OT KOPPO3UH
[IpopaboTka jekiuii B JIEKIHS-00BSICHEHUE C
Tema 7.1 OcHOBHbBIE BUABI KOPPO3UHU. 0.25 7 y4eOHOM TOCOOUH YACTHYHBIM
THIBI KOPPO3HOHHBIX pa3pyIIEHUI ' [6.2.1] cTp.111-116 TpUBJIeYeHHEM (HOPMBI
ICKyccuu, Oecenbl
Tema 7.2 XuMudgecKiii 1 IMpopaboTka nexnuii B JEKII-00BSICHEHUE C
. 1 12 yueOHOM nocobuun YaCTUYHBIM
ICKTPOXMMHIICCKITH MEXAHM3MBI [6.2.2] cp.132-150, NpUBIeYeHUEM (HOPMBbI
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Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJINpYyEMBbIe) e z a HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl 3 3 = g HCI0JIb3YeMBbIX B paMKax 5 pa3padoTaHHOIO
OCBOCHMS: e D) E ¢| £ g E % = Bux CPC AKTHBHBIX H IIpakTH4yeckou OJIEKTPOHHOTIO
ko1 YK; OIIK; IIK = s : 2 : S50 HHTEPAKTUBHBIX IOAT0TOBKH Kypca
W HHIUKATOPBI E i g E = § g @ 06pa30BaTeﬂblll;,lX (TpyAoeMKoOCTb B | (TPYA0eMKOCTh B
MOCTHKEHH ST % e = E § S TEXHOJIOTr M yacax) qacax)
KOMIIeTeH Ui = l% =7 é‘ 8| O =
KOPPO3UH METAJUIOB. METObI 3aIHUThI [6.2.1] cTp.111-116 JMCKyccHH, Oecebl
METaJUIOB OT KOPPO3UH
JlaGopaTopHas padora Ne 7.1
Kopposus u 3ammura MeTamioB OT 1,5 2 ?60 gFfT;BKa « J;I; )
KOPPO3HH. 3191 crp.
Hroro no 7 pasneiry 125 | 15 21
HUTOI'O 3A CEMECTP 6 6 101
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAINMUA 11O U'TOI'AM OCBOEHUA JTUCHUITJINHBI.

Texymumii KOHTPOJIb OCYIIECTBIIETCS 110 BCEM BUIaM y4eOHOTO MpoIecca: TECTUPOBAHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, pellIeHne NPAaKTUYECKUX 3a/1a4, KOHTPOJIbHbIE PaOOThI.

5.1. TumoBble KOHTPOJIbHbIEC 3aJlaHUSI WIH HHbIe MaTepuajbl, HeOOXOAUMBbIE ISl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpockl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K MPAaKTHYECKUM U JlabopaTtopHbM 3aHaTusM [6.3.1 — 6.3.9], npeicTaBneHHBIX B II.
6.3.

5.2. Onucanue nokasareseil  KpUTepHeB KOHTPOJIS YCIIEBA€MOCTH, OMMCAHHE LIKAJ
OLIEHMBAHUS

JIist OLIeHKY 3HaHWM, YMEHHI, HAaBBIKOB U (POPMUPOBAHUSI KOMIETCHIIMU IO JTUCIHUILINHE
MOXET TPUMEHATHCS O0AIbHO-PETHUHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Tabnuya 5 — banavHo-peiimunzo6an cucmema OYeHUBaAHUA

IIxana
JK3aMeH
OlleHUBaHUS
41-50 OTtnnyHO
31-41 Xopomio
21-30 Y 10BIETBOPUTEIIBHO
0-20 HeynosneTBopurenbHO
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUA

Kon n
HAHUMEHOBaHHEe
KOMIIETEHI[UH

Koa m HanMeHOBaHUe

HHAUKATOpA TOCTUKCHUSA

KOMIICTCHIIMH

Kputepun oneHuBaHus pe3yJabTaTOB 00yUeHH

Onenka
«HEYJAOBJICTBOPHUTEJIbHO»
/ «He 3a4TeHO»
0-59%

OT max peUTUHTOBOM
OILICHKH KOHTPOJIS

Onenka
«YHAOBJIETBOPUTEJIbHOY /
«3a4TEHO»
60-74%

OT Max pPEUTUHTOBOM
OLICHKY KOHTPOJIA

Onenka
«xopouo» /
«3a4TECHO»
75-89%

OT Max pPEUTUHTOBOM
OILIEHKH KOHTPOJIA

Onenka
«OTJIIUYHO» /
«3a4TEHO»
90-100%

OT max peUTUHTOBOU
OIICHKH KOHTPOJISI

OIIK-1. Ciocoben
MIPUMCHATH
€CTECTBCHHOHAYYHBIC
1 OOIICUHKCHEPHBIC
3HAHUS, METOJIbI
MaTeMaTHYECKOTO
aHanu3a u
MOJICTTUPOBAHUS B
npodecCHOHATEHON
JeSITEITBHOCTH

HOIIK-1.1. UcnonszyeT
€CTECTBEHHOHAYYHbIC 3HAHUS
JUIS peIleHNs 3a1ad
npodeccroHaNbHOM
JeATEIIBHOCTH

He criocoGeH ycBOUTH METOMIBI
00pabOTKH IKCIIEPHUMEHTAIBHBIX
JIAHHBIX, B TOM YHCIIC
CTaTHCTHYECKHE; IPaBUIIA
TPE/ICTABICHHS
9KCIIEPHMEHTAIBHBIX JAaHHBIX,
JNEKTPOXUMHIECKHE METOIbI
HOJTy4eHUST (PU3UKO-XUMHYCCKHX
JIAHHBIX, METOIUKU PEIICHHS
TEPMOIMHAMUYECCKHX,
KHHETHYECKHX M IPYTUX 3a1au
XUMHH

Cnabo 3HaeT METObI
00paboTKH
IKCIIEPUMEHTAIBHBIX JaHHBIX,
B TOM YHCJIe CTATUCTHYECKHUE;
MpaBHIIa IPEACTABICHHS
IKCIIEPUMEHTAIIBHBIX JaHHBIX,
ANEKTPOXHUMHUYECKUE METOIBI
HOTy4YeHUs (HH3HKO-
XUMHYECKUX TaHHBIX,
METOIMKH PELICHHS
TEPMOANHAMHUIECKHX,
KAHETHYIECKHX U JPYTHX 3a/1a4
XUMHHA

3HaeT MeTo.Ibl 00paboTKN
IKCIIEPUMEHTATBHBIX
JTAHHBIX, B TOM YHCIIe
CTaTHCTHYECKHE; IPaBHIIa
HpeICTaBICHHS
IKCHEPUMEHTAIBHBIX
JTaHHBIX,
JNEKTPOXUMHIECKHE
METO/IbI OTYyYEeHUs (HH3HKO-
XUMHYECKHX JaHHBIX,
METOJIMKU PELICHHS
TEPMOANHAMHYECKHX,
KUHETHYECKUX U IPYTHX
3a/1a4 XUMHH

YBepeHHO 3HAET METO/IbI
00paboTKH
9KCIIEPHMEHTAIBHBIX JAHHBIX,
B TOM YHCJIE CTATUCTUYECKUE;
MpaBHJIa IPEACTABICHHS
9KCIICPUMEHTAIIBHBIX JaHHBIX,
NEKTPOXHUMHUYECKUE METOIBI
MOTy4YeHUs (HPH3HKO-
XUMAYECKUX JaHHBIX,
METOJUKH PEIICHHUS
TEPMOTUHAMHYECKHX,
KAHETUYIECKUX U JPYTHX 33129
XUMHH
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6. YYHEBHO-METOAUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI
6.1.YueOHasi iuTepaTypa, NevyaTHble H3IaHUA OUOJIMOTEedHOro (poHIa

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

6.1.1 AxmeroB H.C. OGmias u Heopranuueckast xumusi: Y4aeOHuk 11 By30B / H.C. AxmeToB. -
7-e u3n., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3x., crep. - M.: Beicm. mik., 2005. - 743
c.

6.1.2 I'muaka H.JI. O6mas xumus: YueOHuk s 6akanaspos / H.JI. I'munka; [Tox pen. B.A.

[TonikoBa, A.B. babkoBa. - 19-¢ u3x., nepepad. u mom. - M.: FOpaiir, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u gom. - M.: FOpaiir, 2012. - 898 c.; - M.: Kuopyc, 2011. - 752 c.; - 18-¢ u3n,,
nepepad. u gor. - M.: FOpaiit, 2011. - 898 c.

6.1.3 VYraii S1.A.O0mas u Heopranuveckas xumus: YueOnuk / S.A. Yrai. - 4-¢ usn.,crep. -
M: Brrcuruik., 2004. - 527 c.

6.1.4 Koposun H.B. OO6mas xumus: Yueonuk / H.B. KopoBun. - 8-¢ m3m..crep. - M. :
Bricmr.mk., 2007. - 557 c.

6.2. CnpaBo4yHO-0u0.1Morpaduyeckas aureparypa

6.2.1. Tankun AJL Xumwus: yued. mocobue / AJIL. Tankun, B.K Ocmanos // HI'TY um.
P.E. AnekceeBa. — Hmwxkuauit Hosropon, 2013. — 180 c.

6.2.2. Mamynesnu K.B. Xumus: yue6. mocooue / XKX.B. Mamynesuu, A.J[. CamcoHOBa,
A.B. bopucos, O.H. Kosanesa // HI'TY um. P.E. Anekceesa. — Huxuuit Hosropos, 2020. — 159
c.

6.3. MeToauuecKkue YKazaHnusi, pEKOMCHAALUNUA U IPYIrue MaTepHaJibl K 3aHATUAM

B cniucok «Meronudeckne yka3zaHHs, PEKOMEHIAIUN U IPYTUe MaTepHajbl K 3aHATHUSIMY
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUS M PEKOMEHJAIMHM 110 MPOBEIEHHIO Ja0OpaTOpHBIX U
NPaKTUYECKUX YUEOHBIX 3aHATHUI 110 TAaHHON TUCIUITIIMHE:

6.3.1. MeToanyecKkue yKka3aHusi, pa3padoTaHHble NPenoJaBaTeasiMu:

6.3.1.1. Manynesuu JK.B. Beenenue B kypc oOrmielt xumun. OCHOBHBIE TIOHSATHS U 3aKOHBI:
yueOHO-MeTO/I. Tocobue K J1abopaTopHBIM paboTaM 1o Kypey «O01iast 1 HeopraHu4ecKast XUMUSD)
s crygaenToB HanpasiaeHuid 18.03.01 «Xumuueckas texnomorus», 19.03.01 «buorexHomorus»,
11.03.04 «OnexktpoHnka ¥ HaHO3JIEKTpoHUKay, 22.03.01 «MarepuanoBeeHue U TEXHOJOTUU
MmaTepuaioB» Bcex ¢opm obydenus / JK.B. Manynesuu, O.H. Kosanesa, T.B. CazontseBa //
Hwuxnuuit Hosropox, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

6.3.1.2. HaymoB B.UM. DneMeHTH XUMHUYECKOH TEpPMOJMHAMHUKH B Kypce OOIIeld XHMHUU:
METO/. YKa3aHUs K JTaOOpaTOpPHBIM M TMPAKTHMYECKHM 3aHATHAM IO KypCy OOIIeH XUMHH s
CTY/ICHTOB XHMHUYECKUX M HEXUMHYECKHX CIHEIUAIbHOCTEH THEBHBIX, BEUEPHUX U 3a0YHBIX
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daxynsreroB / B.M. Haymos, JK.B. Martysiesuu, I'.A. [Tanuuesa, T.B. Ca3zontseBa / H. HoBropon,
HI'TY um. P.E. Anekceesa. 2010. — 49 c.
6.3.1.3. bopucosa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIUii:
METOAMYECKHE YKa3aHUs ISl IPOBEICHUS KOHTPOJIBHBIX PadOT M KOJUIOKBUYMOB 110 KypCy oO1iei
XUMHUH JJIs CTYJICHTOB XMMHUYECKUX M HEXUMUYCCKUX CIICIMATBHOCTEH THEBHBIX, BEUCPHUX H
3a0uHbIx (Gopm o0yuenus / I'.H.bopucosa, A.B. bopucos, H0.B. Barranosa, B.K. Ocmanos //
H.Hosropox, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.
6.3.1.4. barranoBa HO.B. CkopocTh XMUMHYECKMX peaKIui. XHMHYECKOE pPaBHOBECHE:
METOJ. yKa3aHWsl AN MPOBEIACHUS  JIaDOPATOPHBIX 3aHATUH MO Kypcy OOIIed XUMHH s
CTYJICHTOB XHUMHYECKUX WM HEXUMHYECKHUX CICIHUATHHOCTEH JHEBHBIX, BEYCPHUX U 320YHBIX
¢axynsreros / 10.B. barranosa, I'.H. bopucosa, A.B. bopucos, JK.B. Manynesuy, B.K. OcmanoB
/ H. Hosropoa, HI'TY um. P.E. AnekceeBa. 2009. — 37 c.
6.3.1.5. CamconoBa A.Jl. PacTBOpBI 2JIEKTPOJIUTOB: y4EOHO-METOJ. OCOOUE K MPAKTHUYECKUM
u nabopaTtopHbIM pabotaM. MHAMBUAYyanbHBIE 3a/laHUsS [0 Kypcy OOIIedl XUMUU sl CTYACHTOB
HEXMMUYECKUX CICIHAIbHOCTEH JHEBHBIX, BEYCPHUX MU 3a04uHbIX (Gopm oOyuenus [ A.JL.
CamconoBa, I'.H. bopucora, A.JI. I'ankun, A.B. bopucos // Huwxuanit HoBropoa, HI'TY um. P.E.
AxnexceeBa. 2020. - 33 c.
6.3.1.6. CamconoBa A.J[. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMU: METOJINYECKUE
yKa3aHHs K JIJAOOPATOPHBIM U MPAKTUYECKUM 3aHSATHSM 10 KypCcy OOIIeld XMMHUU IJISi CTYACHTOB
XUMHYECKHX U HEXUMHUYECKUX CIIEIHAIBHOCTEH THEBHBIX, BEUSPHUX U 3a09HBIX (hopM 0OyueHwHs1/
A Jl. CamconoBa, A.JI. I'anmkun, T.B. CazonteeBa / H.Horopon, HI'TY um. P.E. Anekceena.
2012.36c.
6.3.1.7. bopucoB A.B. KoHTponbHbBIE 3alaHus MO TEME PACTBOPBI: METOJ. YKa3aHUSA AJIs
IPOBE/IEHUS TEKYILEro KOHTPOJIs MO Kypcy OOLel XUMMM M HEOPraHWYeCKOM XUMHUM Ui
CTYJEHTOB XMUMUYECKUX U HEXUMUYECKUX CIICHUATbHOCTEN JHEBHBIX, BEUSPHHUX U 320YHBIX (hOpM
ob0yuenus / A.B. bopucos, A.J[. Camconona, I'.H. bopucosa / H.Hosropox, HI'TY um. P.E.
Anekceesa. 2017. 14 c.
6.3.1.8. KoBanesa O.H. DnexkTpoxumus: METOIWYECKHE YKa3aHHs K JAOOpaTOPHBIM U
MPAKTUYECKUM 3aHSTUSM TI0 KypCy OOIel XUMHUU JIJISl CTYJICHTOB XUMUYECKUX M HEXUMHUCCKUX
CIEeIMAJIbHOCTEN THEBHBIX, BEUEPHUX M 3a04HbIX (opm oOyuenus / O.H. Kosanesa, 10.B.
barranosa, B.K. Ocmanos, A.Jl. Camconona // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
52 c.

6.3.1.9. Haymo B.U. Koppo3usi u 3ammra MeTaIuIOB OT KOPpO3uu: MeToj. yka3aHus K
7a0OpaTOPHBIM W TPAaKTHYECKUM 3aHATUSAM 10 Kypcy obOmeit xummm / B.M.Haymos,
JK.B.Marynesuu, H0.B.barranosa // H.Hosropoa. HI'TY um. P.E. Anekceesa. 2011. - 42 c.

6.3.2 Memoouueckue ykazanus, paspaoomannuvie HI'TY

6.3.2.1. Meronuyeckue peKOMEHAALMU MO0 OpraHu3alMy ayAUTOpHOU paboThl. IIpuHATHI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, npotokon Ne 2 ot 22 anpens 2013 r.
DNEKTPOHHBIN ajpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hata ob6pamenns 23.09.2015.

6.3.2.2 MeTonuueckue pEeKOMEHJAIMM 10  OpraHM3alid W IUIAHUPOBAHUIO
CaMOCTOSITENIbHOM paboThl CTYAEHTOB MO JucuuIuiiHe. [IpuHATHL Y4yeOHO-MEeToInYecKuM
coetoM HI'TY wum. P.E. AnekceeBa, nporokonm Ne 2 ot 22 ampens 2013 r. DaeKTpOHHBIN
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anpec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

6.3.2.3. Yuebnoe nocobue «IIpoBenenne 3aHsATUI ¢ TPUMEHEHUEM UHTEPAKTUBHBIX (OpM
u MerongoB oOydenus», EpmakoBa T.WM., HWeamkun E.I'., 2013 1. DJeKTpOHHBIH
azapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMAIIMOHHOE OBECIIEYEHMUE JJUCHUIIJINHBI

VYueOHbII mpouecc MO JUCHMIUIMHE  O0OeCreYeH HEOOXOAMMBIM  KOMIUIEKTOM
JUIICH3UOHHOTO M CBOOOJHO PaclpOCTPaHSAEMOro IMPOrPaMMHOIO OOECICUEHHUs, B TOM YHCIIC
OTEUYECTBEHHOT0 IMPOU3BOJICTBA (COCTAaB IO JUCHUUIUIMHE ompeneneH B Hacrtosmed PIIJ u
MO/IJIC)KUT OOHOBJICHUIO IMPU HEOOXOIUMOCTH ).

7.1. Ilepeyenb pecypcoB  HHGPOPMAIHOHHO-TEIEKOMMYHUKAIIMOHHOH  ceTH
«HTEepHET», HEOOXOAUMBIX JJIsl OCBOECHHS TUCIHUTLIUHBI (MOTYJIs1)

[Iepedyens mporpaMMHBIX TPOTYKTOB, UCIIOJIB3YEMBIX TP MPOBEICHUN PA3TUYHBIX BUIOB
3aHATUN MO TUCIUIUIMHE (OTKPBITHIM JOCTY):

1. Koncynprantllntoc [OnexktponHsiit pecypc]: CrnpaBouHas mpaBoBasi cucreMa. - Pexum
noctymna: http://www.consultant.ru/.

2. Hayunas  osmextponHas  Oumbmmoreka  E-LIBRARY.ru. - Pexum  gocryna:
http://elibrary.ru/defaultx.asp

3. DuekTpoHHas OubanoTeyHas cucrema [lOBODKCKOTO TOCYAApCTBEHHOTO YHHBEPCUTETA
cepBuca [DneKTpoHHBIH pecypc]. — Pexxum moctyma:http://elib.tolgas.ru./ - 3arun. ¢ skpana.

4. DnekTpoHHO-OMOIMOTEUHAss cucTeMa Znanium.com [DNeKTpoHHBINH pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpbITOE 0Opa3oBaHue [ DICKTPOHHBIN pecypc]. - Pexxum mocryma: https://openedu.ru/. -
3arn ¢ sKpaHa.

6. Polpred.com. Ob63zop CMHU. [loarnomexcmosas, muocoompaciesas odaza oauuvix (B/])
[Dnexmponnsiil pecypc]. - Pescum oocmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvl Oamnvix Bcepoccutickoeo uHcmumyma HAy4Hou u mMexHu4ecKou uHgopmayuu
(BUHUTH PAH) no ecmecmeeHnbIM, MOYHbIM U MEXHUYECKUM HAYKAM DNeKmpOHHbILL
pecypc]. - Peacum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8. Yuueepcumemckas ungopmayuonnas cucmema Poccua [Onekmpoumuswiti pecypc]. -
Peoicum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.

7.2. IlepeyeHb MPOrpaMMHOI0 odecnmeyeHHs] 1 MH(POPMALHOHHBIX CHPABOYHBIX
cucTremM

Taonuya 7 - Ilepeuens 31eKmpoHHbIX OUOTUOMEUHBIX CUCHIEM

Ne HaumenoBanue ObC Ccbuika, Mo KoTopoit
ocymectasercs aocryn Kk I6C
1 KoHCyJIbTaHT CTy/IeHTa http://www.studentlibrary.ru/
2 JlaHb https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/
Taonuuya 8 - Ilepeuenv npozcpammnozo obecnevyenusn
IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B IIporpammHoe obecnevyenune
YHHBEpCHTeTe HAa JOTOBOPHOI OCHOBE CcBO0OOJHOI0 pacnpocTpaHeHHus!

25



http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
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http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B
YHHBEpPCHUTETE HA JIOTOBOPHOIl OCHOBE

IIporpammHoe obecnevyenune
CcB00OOTHOT0 PACIPOCTPAHEHUS

Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark
Premium, morosop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (muneH3us
Apache License 2.0)

Microsoft Windows 7 (moamnucka MSDN 4689, moamucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiumensust Ne
42470655)

Microsoft Office (nmunen3ust Ne 43178972)

Windows XP sui. Ne 65609340

Office 2007 . Ne 43178971

Microsoft Windows XP Professional (siumensus Ne 43178980)

MicrosoftOffice 2007 (umensust Ne 44804588)

1C npennpusrue 8.1 (TUIEH3MOHHOE COTJIANICHUE
Ne800908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (nuniensus Ne 65112135)

Dr.Web (norosop Ne 31704840788 ot 20.03.17)

Koncysnprantllnroc (JJorosop Ne 28-13/16-313 ot 27.12.16)

Texokcnept (Jorosop Ne100/860 ot 22.12.2016)

B T1abn. 9 ykazaH mepedeHb NPOPECCHOHANBHBIX 0a3 JaHHBIX W HWH()OPMAIMOHHBIX
CIPAaBOYHBIX CHUCTEM, K KOTOPBIM OOecIlieYeH AOCTyN (yAaJeHHBIH NOCTym). /laHHBIA NepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimMu OI'OC BO.

B nmanHOM pasnene MOryT OBITh NPHBEICHBI PECYPCHl (CCHUIKM Ha CAiThI), HA KOTOPBIX
MOXHO HAMTH TOJIE3HYIO Ul Kypca MH(OpMAIMIO, B T.4. CTATUCTUYECKUE WIIM CIIPABOYHBIC

JlaHHbIe, yuyeOHble MaTepHalibl, OHJIAWH KypCHI U T.J.

Taonuuya 9 - Ilepeuenv coepemenuvix npogeccuonanbHvlx 0a3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
HocTtyn k pecypcey (yaajieHHbIH
e HanmenoBanue npogeccuoHajabHON 0a3bl JAOCTYIH ¢ YKa3aHUueM
" | MaHHBIX, HH(POPMALMOHHO-CIIPABOYHON CHCTEMbI CCBIIKH/I0CTYN U3 JIOKAJbHOH
CeTH YHHUBEPCHUTETA)

1 baza  pgaHHBIX ~ CTaHZapTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTpoHHass  0a3a  W30paHHBIX  CTaTel Mo .

2 P P http://www.philosophy.ru/
dmtocopun

3 Enuublii apXuB SKOHOMUUYECKHUX U couuonornueckux | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
ba3zpr  pgannbix  HammonanbHOro  coBera 1o

4 . http://www.ncva.ru
OIICHOYHOU AESITEIIbHOCTU
CnpaBouHas [paBoBas cucrema .

5 JOCTYII U3 JIOKAJTbHOM CEeTH
«Koncynprantlirocy
NudopmanmonHo-cripaBoyHas cucTeMa .

6 JOCTYH U3 JIOKAILHOW CeTH
«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPCBI JJis1 UHBAJIMIOB U JIULL C OB3
B T1ab6n.10 yka3aH mepedyeHb O00pa3oBaTEIbHBIX PECYpPCOB, HMEIOHMIMX  (OPMBI,
aJaNTHPOBaHHBIE K OTPAaHWYCHUSM WX 3[0POBBS, a TAKXKE CBEICHHUS O HAIMYMHU CIICIHATbHBIX
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
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TCXHUYCCKHUX CpCIACTB 06y‘ICHI/I5I KOJUICKTUBHOIO W HWHIWBUAYAJIBHOI'O I10JIb30BAHUS. HpI/I
3aIll0OJIHCHU N Ta6J'II/IHBI MOJKET OBITh HCIIOIL30BaHa I/IH(l)OpMaI_[I/IH, pasMCIICHHasd B ITOAPa3aciIc

«/locrynHas

cpena»

CIICUAJIM3UPOBAHHOI'O

pazznena

caita HITY «Csenenus 00

obpasoBaTenbHOM opranusarme» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazoseamenvhule pecypcot 01 uneanuoos u auy ¢ OB3

Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,

CBCI[EHI/IH 0 HAJINMYHH ClIeIuaAJbHbIX
TEXHUYCCKUX CPEACTB Oﬁy‘leﬂl/lﬂ

Ne NMPUCIOCO0JICHHBIX ISl HCIIOJIb30BAHUSA
KOJIJIEKTUBHOT0 ¥ HHIMBUAYAJbHOIO
uHBaJuIaMu u jgunamvu ¢ OB3
M0JIb30BAHUSA
1 ObC «KoHCYIbTaHT CTYJICHTA» 03BYYKa KHHUT U YBEIMYCHHE MpUdTa
CIeUaIbHOE MOOUIIbHOE MPUITOKECHHE -
2 ObC «Jlanb» CHUHTE3aTOp peuH, KOTOPbIH
BOCITPOM3BOJIUT TEKCThI KHUT  MEHIO
HABUTAIIUH
3 OBC «¥Opaiit» BepCHsl JUIs CIa00BUIAIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJUMOE JJIsA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUHECCA 11O JUCHUIIJIMHE

Y4eOHbBIC ayIUTOPUH JIsI TIPOBEICHUS 3aHATHH 10

JUCHUIIIIMHC, OCHAIICHBI

000pyTOBaHMEM M TEXHHUYCCKUMH CPEICTBAMHU OOYUCHHS, COCTAB KOTOPBIX OIMPEACICH B
JTAHHOM pa3Jielie.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeuyeHul 0Jist CAMOCHOAMENbHOIL
pabomul cmyoeHmoe no OUCyUnIuHe

HanmenoBanme
ayJAUTOPHUI U

OcHalEeHHOCTh Ay M TOPHI
NoMeIlleHUd U MMOMeIleHuil

IlepeyeHb JMLIEH3MOHHOTO
NMPOrPaMMHOI0 o0ecre4eHusl.

Ne noMeIleHuil 1Js N
. JUIL CAMOCTOATEIbHOM PexkBHU3MTHI OATBEPKAAONIETO
CaMoOCTOATEJILHOM
padoThI AOKYMEHTAa
padoThI
1. locka memnoBas - 3 mit.
2. Cronbl TabopaTopHbIC
(pabouee mecTo cryneHTa) Ha 20
1224a el
yueOHast ay iU TOpHs I 3. PabGouee mecTo
MMPOBEACHUS MMPAKTUICCKUX HpeHO}IaBaTeHH _ 2 IIT.;
1 n1a6op aTopgmx SAHATHN, | 4 Bprrsykable mKkagbl - 2 T
T'PYIIIOBBIX U
Py 5. O6opynoBaHue 1
WHAWBUIYAJTbHBIX 6
A — MPOBE/ICHH TabOpaTOPHBIX
TeKYIIEro KOHTPOIIs i 3aHATUHN 10 JAUCUUIUITMHE XUMUS:
1 NPOMEKYTOTHOI mwkad CyMmMIbHBIA - 2 IT.,
aTTeCTAINI (Kaq)e a OJICKTPOXUMUYECKUEC STYEHKHU JJIs
" 1t Ap n3meperus DJIC xuMuueckoro
HpOI/ISBO,HCTBCHHaH 3IIeMEeHTa - 3 IIIT.

0e30MacHOCTb, SKOJIOTHS U
xumus" . HuoxHmin
Hogropon, yin. Mununa,
24)

NIEKTPOIIU3EPHI - 4 mT.,
Beinpsimutenu b5-47 — 6 mir.,
pH-metpr1 «IJI-301» - 4 .,
KaJOpUMETpHI — 4 IIT.,

BEChI aHAJIMTUYCCKUE 4 IIIT.,
quctwuitop [3-10 - 1 mr.,
KoJIOOHarpeBaTenau — 3 mrT.;

BOJIETMETPHI nudpossie B7-38 — 3 mT.,

BECHI TEXHHUUYECKHE — 2 IT.,
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https://www.nntu.ru/sveden/accenv/

Haumenosanue
ayJAUTOPHUI U

OcHaleHHOCTh ayAuTOpHii
NOMeIeHu ¥ MOMeIleH i

IIepeyeHb JMLIIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHusl.

Ne NoMeleHn | s .
. AJIdA CAMOCTOATECJIBbHOU PexkBU3HUTHI MOATBEP KAAKLICTO
CaAMOCTOATECJIBHOU
padoThI JOKYMEHTAa
padoThI
Tabnmunel Menzeneesa- 4 mir.,
nabopaTopHasi XAMUYECKas! OCy/a 1
PEaKTHBBI
Ha00p yueOHO-HAIIAIHBIX TOCOOUH
6147

yaeOHast ayqUTOPHS IS
MIPOBECHUS 3aHATUI
JIEKITUOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX U
WHIUBUAYATBHBIX
KOHCYJIbTallUH,

2 TEKYILero KOHTPOJI 1
IIPOMEXKYTOUHOMN
artectanuu (kadeapa
"IIpousBoACTBEHHAS
0e30IMaCHOCTD, YKOJIOTUS U
xumus" . Huoxamin
Hogsropon, Kazanckoe 1.,
12)

1.Jlocka menoBast

2. Pabouee mecTo mpenogaBaTeis
3. Pabouee mecTo cTyzneHTa - 64
Yeol.

4. TlepcoHanbHBI KOMIIBIOTED

1. Windows XP, Prof, S/P3 (moamucka
Dream Spark Premium, morosop
NeTr113003 ot 25.09.14);

2. Dr.Web (Dr.Web (c¢/u B241-3JB7-
6EP7-BQB4 ot 18.05.2020)

6265
yaeOHast ayJUTOPHUS IS
TIPOBE/ICHUS 3aHATUH
JIEKIIMOHHOTO H
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX H
WHIVUBUIYaTbHBIX
3 KOHCYJIbTallUi,
TEKYIIET0 KOHTPOJIS 1
IIPOMEXKYTOUHOMI
aTTectauuu (kadeapa
"IIpousBoACTBEHHAS
0e30MacHOCTb, IKOJIOTHS U
xumus" T. Huokami

Hogsropon, Kazanckoe 1.,
12)

1. Tocka menoBas - 1 i,

2. Tabmuua JI.1. Menneneesa - 1
IIT.

3. Pabouee mMecTo mpemnoaBaTens
4. Pabouee MecTo cTyneHTa - 42
YellL.

10. METOAUMYECKHUE PEKOMEHJAIIMU OBYYARKOLIIUMCSA
ITO OCBOEHUMIO TN CHUITJIMHBI

10.1. OOmue MeTOAMYECKHE PEKOMEHJIANUU UIA O00y4alIHMXcs MO0 OCBOEHHIO
AUCHHUILINHBI, 00pa3oBaTeJbHbIC TEXHOJIOTHH

JucuunimHa

peanusyercs

MOCPEACTBOM

MIPOBEACHUS

KOHTAKTHOW  pabOTBI ¢

oOyyaromuMucs (BKJIOYas MPOBEJIEHHE TEKYIIero KOHTPOJS YCIEBAEMOCTH), CAaMOCTOSTEbHON
paboThl 00yUaIOIINXCS ¥ TPOMEXKYTOUHOM aTTecTaluu.
KonrtaktHas pabora MokeT ObITh ayIUTOPHOH, BHEAYIUTOPHOM, a TaKKe MPOBOJUTHCS B

ANIEKTPOHHOU HWH(GOPMAIIMOHHO-00pa3oBaTeibHON cpene yHuBepcutera (mamee - OUMOC). B
ClIy4ae TPOBEACHHUS YaCTH KOHTAaKTHOW pabotel mo aucuuruimae B DMOC (B coOTBETCTBUU C
pacnucaHueM Y4YeOHBIX 3aHSATHH), TPYJOEMKOCTh KOHTaKTHOM paboTel B DUOC skBUBajeHTHA
ayJIUTOpHOM pabore.

[IpenogaBanne  JUCIUIUIAHBI
00pa3oBaTeNbHBIX TEXHOJIOTHIL:

BEJIETCS C TNPUMEHEHHWEM  CIEIYIOIUX  BHUIOB
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-0abHO-PeUMuUH208as MEeXHON02USA OYEHUBAHUSA(NPU HATUYULL);

- KOJLIOKGUYM,

- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1abopamopHuiM pabomam.

[lo utoram Tekyllel ycCHeBaeMOCTH CTYACHTY MOKET ObITh BBICTABIIEHA OIEHKA II0
IPOMEXYTOYHOW aTTECTallid B COOTBETCTBUMHU ¢ HaOpaHHBIMHU 3a cemecTp Oayuamu. CTyAeHTHI,
BBITMIOJTHUBIINE Bce 00sA3aTeNbHbIE BUJIbI 3aINIAHUPOBAHHBIX YUEOHBIX 3aHATHH, ITOMYCKAaIOTCS K
MPOXOKJICHUIO TPOMEKYTOUHOM aTTeCTalluK (IK3aMEHY).

PesyabraT 00ydyeHusi cuutaercss cGopMHPOBAHHBIM HA NMOBBIIIEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COJIEpP’)KaHNE Kypca OCBOEHO IOJHOCTHIO. [Ipu ycTHBIX coOecenoBaHUAX CTYIAEHT
MCYEPIBIBAIOIIE, ITOCIIEI0BATENILHO, YETKO U JIOTUYECKU M3JaraeT yueOHbI MaTepuai; CBOOOIHO
CIpaBIIETCA C 3aJadaMM, BOIPOCaMU U JPYTMMM BHUAAMM 33JaHMM, HCIIOJIB3YeT B OTBETE
JOTIONTHUTENIbHBIA MaTepuan. Bce mpemgycMoTpeHHble paboueld yuyeOHOW mporpamMmoin 3agaHus
BBIIIOJJHEHBl B COOTBETCTBUM C YCTAaHOBJIEHHBIMM TpeOOBAaHUSAMH, CTYIAEHT CIIOCOOEH
AQHAJIM3UPOBATh IMIOJIYUCHHBIE DPE3YyJIbTAaThl, MPOSIBISIET CAMOCTOATEIBHOCTb TPU BBINOJIHEHUU
3a1aHUM.

Pe3yabraTr 00yuyeHusi cuutaercss cGHOpMHPOBAHHBIM HA NOPOrOBOM YPOBHE, €CIU
TEOPETUUECKOE COJEPKAHUE Kypca OCBOECHO MONHOCTBIO. [IpHu ycTHBIX coOecenoBaHUsAX CTYIEHT
MOCIIE0BATENbHO, YETKO M JIOTHUYECKH CTPOMHO H3Naraetr y4eOHbIM MaTepuan; CHpaBIseTcs ¢
3aJauaMy, BOMPOCAMH W JPYTUMH BUAAMHU 3aJaHHid, TPeOYIOUIMX NPHUMEHEHHUS 3HAHWM, BCe
MpelyCMOTPEHHbIE paboueil y4yeOHON mporpaMMoil 3aJaHHs BBIIOJHEHBI B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TPEOOBAHUSAMHU, CTYACHT CIOCOOEH aHAIM3UPOBATh MOJYUYEHHBIE PE3YJIbTAThI;
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBHITTOTHEHUH 33/ 1aHUN

PesyabraT 00yueHusi cuuraercss HecOpPMHPOBAHHBIM, €CJIH CTY/IECHT IIPH BBINOJIHEHUN
3aJjaHUil He JeMOHCTpPHpYET 3HaHMH y4eOHOro marepuania, JOMYCKaeT OMIMOKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBINOJHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAMMBIX YMEHH,
Ka4eCTBO BBINOJIHEHHBIX 33/1aHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAHUSAM, KAUYECTBO UX
BBITMIOJTHEHUS OLIEHEHO YMCIIOM OajuloB HMKE TPEX IO OLEHOYHOW CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOrOBOMY YPOBHIO.

10.2.MeToauyeckue yKazaHus 1Jisl 3aHATHI JTeKIHOHHOI0 THIA

JIeKIIMOHHBIN Kypc MpeanonaraeT CHCTEMaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IU1aHa. B xo/ie IeKIIMOHHBIX 3aHATHH pacKpbIBaroTCs 0a30BbIe BOMPOCHI B PAMKAX
KOKIOW TeMbl AUCUUIUIMHBL (Tabmuma 4). O003HA4YaloTCS KIIIOUEBBIE acCMEKThl TE€M, a TaKkKe
JIeNAlOTCsl aKLEHThl Ha HanOojee CIOKHbIE M BaKHbIE MOJOXKEHUS H3ydaeMoro MaTepuana.
Marepuanbl JEKIHMA SBISIOTCS OMOPHOWM OCHOBOW It TOATOTOBKH OOYYalOIIMXCA K
NPAaKTUYECKUM 3aHATHSIM / J1a0OpaTOPHBIM pabOoTaM M BBIMOJIHEHUS 3aJaHHi CaMOCTOSTeNTbHOU
paboThl, a TaKKe K MEpONPHUATUSAM TEKYIIEro KOHTPOJS YCHEBAEMOCTH U IPOMEXKYTOUHOM
aTTecTalllu N0 JUCLUILIMHE.

B xome nexkUMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIEKTHPOBAaHHME Y4eOHOTO

MaTepuaia.

10.3. Meroauyeckue YKa3aHHsl MO OCBOCHHI) IMCHMIJIMHBI Ha J1a00paTOPHBIX
padorax

JlaGoparopHble pabOThI TMO3BOJSIOT NPUOOPECTH CTyAEHTaM yMEHHUs paboTaTh C
XUMHUYECKHMH pearcHTaMH, IMOCYI0i U MPpHOOpaMH, OCYIIECTBIATh XUMUICCKUIH IKCTICPUMEHT H
MPOBOANTH TIEPBUYHBIC HayYHBIC HCCIenoBaHus. B maboparopHbie pabOTHl BBEICHBI AJIEMEHTHI,
MOBBILIAIONIME HWHTEPEC CTYIEHTOB K HUM M HMX IO3HABaTEJIbHYIO aKTUBHOCTh. Hampumep, B
pabote "OmpeneneHue MOJSPHONH MacChl JKBHUBaJIeHTa MeTayia" ONPEAeNseTcs HE TOJIBKO
SKBUBAJICHTHAss Macca (JUTEpaTypHBIM BapuWaHT), HO M aTOMHas Macca MeTauia. B pabote
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"CKOpOCTh XMMHUYECKON PEAKIMHU" MOMHMO KaueCTBEHHBIX 3aBUCHUMOCTEM CKOPOCTH PEAKIMH OT
KOHIIEHTPALMU peareHTOB Pe3yJIbTaThl 3KCIIEPUMEHTA CTYIEHThI 00pabaThIBatOT KOJIMYECTBEHHO.

JInsi TIOBBILICHWSI TI03HABATEIBHONW AaKTUBHOCTU CTYJCHTOB U TPUOOPETCHHS HMMH
NEPBUYHBIX HABBIKOB HAY4YHOI'O HCCIIEIOBAaHMs, B ITH KJIACCHYECKHE JIaOOpaTOpHbIE padOThI
BBEJICHBI AJIEMEHTHI HAYYHOI'O UCCIIEOBAHUS, KaK-TO:

a) CaMOCTOSATEINIbHO 110100paTh PeaKTUBBI AJIs POBEACHMS TOW MIIM MHOHM peaKiii;

0) OOBSACHHUTH, MOYEMYy NPOTEKAECT OJHA PEaKIUs W HE MPOTEKAeT Apyras, Ha IEepBbIHA
B3IJISA], 10100HAs peaKkius;

B) IPEICKa3aTh MPAKTUUYECKOE 3HAYEHHE TOM WJIM MHOM peakluu, COIPOBOXKIAOLIEHCS
HEOOBIYHBIM 3(PPEKTOM, U T.JI.

[ToaroToBKy K Kax10i 1abopaTopHON paboTe CTYAEHT AOJDKEH HauaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATHS, KOTOPBII OTpakaeT CoepiKaHue MPeI0KEHHON TEMBI.

[Tocne BBIMONHEHUS KaXI0W 1abopaTopHO pabOTHI CTYAEHT OQOPMIISET OTYEeT, B
KOTOPOM YKa3bIBAalOTCs LIeJM PaldoThl, XOA pabOThl, JAeTCsi PUCYHOK M OIMCAHUE YCTAHOBKH,
Ta0JIMLa YUCIICHHBIX PE3yJIbTaTOB, BBIYMCIEHUS U BBIBOIBI.

[Ipu ouleHuBaHUM 1a00PATOPHBIX pabOT YyUUTHIBACTCS CIIEAYIOLIEe:

- Ka4eCTBO BBIMOJIHEHHS] AKCIEPUMEHTAIBHO-TIPAKTHYECKOW YacTH paboThl H
CTENEeHb COOTBETCTBHSI PE3YyJIbTATOB pabOTHI 3alaHHBIM TPEOOBAHUSIM;

- Ka4ecTBO O(OPMIICHHSI OTUETa 10 padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI P 3aIIUTE PaOOTHI.

10.4. MeToauyeckue YyKa3aHUsI 1O OCBOEHUIO [MCUMUIIMHBI HAa 3aHATHAX
CeMHHAPCKOr0 THIA

[IpakTHyeckue 3aHATUS HaNpaBiIeHbl HA (POPMUPOBAHNE HABBIKOB PELLICHUS MPAKTHUECKUX
3a/1a4, IPUMEHSS IOJyYE€HHBIE TEOPETUYECKHE 3HAHUS, a TAK)KE€ HaBBIKOB CaMOCTOSITENbHOM
paboThI 1O/1 PYKOBOZCTBOM NPENOaBaTesl.

Ha mpakTuueckux 3aHATHSIX NMPOBOIUTCS PELIEHUE PACUETHBIX 3aady M YINpa)kHEHUU B
npoiiecce nNpopabOTKM Haubosiee CIOXKHBIX B TEOPETUYECKOM IIaHE MPOoOJieM U MPOBOJATCS B
Tpex ¢opmax:

1. ycTHBIH onpoc CTYACHTOB 110 KOHKPETHOM TeMaTHKe MPAKTUYECKOT 0 3aHATHS;

2. pelieHue U 00bSICHEHHE TUIIOBBIX 33/1a4 10 JaHHON TEME;

3. camocTosiTenpHas paboTa CTYJEHTOB C MCIIOJIb30BaHMEM YYeOHBIX MOCOOMH, JeKIMHA U
KOHCYJIbTAIMM MpernojaBaTelis P BHITOJIHEHUH UMH KOHTPOJIbHBIX 33JaHUH.

10.5. MeToau4eckue yKa3aHusi 0 CaMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrosiTennpHasi pabota oOecreuynBaeT TMOJATOTOBKY OOYYaroIIerocs K ayJuTOPHBIM
3aHATUSAM M MEPONPUITHSIM TEKYILIEro KOHTPOJS M MPOMEKYTOUHOM aTTeCTallud MO U3ydaeMou
aucuuIinHe. Pe3ynbTrarel 3TOW MOATOTOBKH TPOSIBISIOTCS B aKTUBHOCTH OOYYaromierocs Ha
3aHATUSX M B KAueCTBE BBIMIOJHEHHBIX TMPAKTHYECKUX 3aJaHUd WU JIpYyrux (GOpM TEKYIIEero
KOHTPOJIA.

[Ipu BBITOTHEHWHW 3alaHUM JJII CAMOCTOSITEILHOW PabOTBI PEKOMEHIYyeTCs MpopaboTka
MaTepUANIOB JIEKIUH MO KAKIOW NIPOUAECHHOM TEME, a TaKKe H3YyUYEHHE PEKOMEHIAYEMOU
JIUTEPATYpPhl, IPEJICTABIECHHON B pazzene 6.

B mpomecce camocTosTenpbHONW pabOThl MPU W3YUYEHUU TUCIUILUIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CHEIUATU3UPOBAHHBIX AYAUTOPHUAX JISI CAMOCTOSTEIHHOW pabOThHI
(ykazano B T1abn. 11). B ayautopmsx wumeeTcss JocTyn uepe3 HHQPOPMAIMOHHO-
TEJIEeKOMMYHUKAMOHHYIO ceTh «VHTEepHEeT» K AJIEKTPOHHON HMH(OPMAIMOHHO-00pa30BaTEIbHON
cpene yausepcutera (QUOC) u anekrporHoi 6ubnnoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIE pacIojiarailoTcsi ydeOHble M y4eOHO-METOAMYECKHE MaTepuaibl, KOTOpble MOTYT OBITh
WCIIOJIL30BAHBI JJIsl CAMOCTOSATEIHHON PabOThI IPU N3YYCHUU AUCIUILTUHBL.

Jlnst oOydarommxcsi Mo 3a04HOM (opMe OOydeHHsI CaMOCTOsATeNbHas padoTa sIBISETCS
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OCHOBHBIM BUJOM yqe6HofI JACATCIIBHOCTH.

10.6. MeToanyeckue yKa3aHus A5 BbINOJTHEHHUS] KOHTPOJBHBIX padoT
[Ipu usyyenun kypca «XuMus» MPOBOJUTCS 6 KOHTPOJIBHBIX PadoT.
B xoHTponbHy0 paboTy Ne 1 BXOAST BONPOCH! O OCHOBHBIM 3aKOHAM XMMMHU: BapUaHT | -

20 (mo BBIOOpPY IpernoaaBarens) U3 Meroanueckux ykazanuii: JK.B. Mamynesuu, O.H. KoBanesa,
T.B. CazontbeBa «BBegenue B Kypc o6mieit xumuu. OcHOBHBIE MOHATUS U 3akoHb» HI'TY, r.
Huxnauit Hosropon, 2020. 54 ¢)

B xoHTponbHYI0 paboTy Ne 2 BXOJAT BOMPOCHI 10 XMMUYECKOH TEPMOJIMHAMUKE: BApUAHT
1 - 28 (mo BBIOOpY mpernoaaBateis) U3 Meroaudeckux ykazanwii: [.H.bopucosa, A.B. bopucos,
10.B. barranosa, B.K. OcManoB OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUECKUX PEAKIUMN.
H.Hosropoa, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B koHTponbHyto pabory Ne 3 BXOJSAT BONPOCHl MO CJIEAYIOLIUM TeMaM: CKOPOCTb
XUMHYECKMX PEaKIHil, XUMUYECKOE paBHOBECHE, BIUSHUE TEMIIEpaTypbl Ha CKOPOCThb
XUMUYECKOW peaknuu u T.0.. Bapuant 1 — 28, 1-27 (mo BBIOOpY mperogaBarens) wu3
metonudeckux ykaszanui: [.H. bopucoBa, A.B. bopucos, FO0.B. barranosa, B.K. Ocmanos
OcHOBHBIE 3aKOHOMEPHOCTH INpoTekaHus xumudeckux peakuui. H.Hosropox, HI'TY um. P.E.
AnexceeBa. 2015. —49 c.

B xontponbHyto paGory Ne 4 BXOAsAT BONPOCHI HO CIEAYIOIIMM TEMaM: CHOCOOBI
BBIP@)KEHUS KOHIIEHTPALU PacTBOPOB; CTEXHOMETpUUYECKHE pacueThl: BapuaHT 1-30 (o BbIOOpY
npenoAaBarens) U3 Meroauuyeckux ykaszanuid: A.B. bopucos, A.Jl. Camconosa, I'.H. bopucosa
Kontponbusie 3ananus mo teme pactsopbl. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2017. 14 c.

B kouTponbHyto pabory Ne 5 BXOIAT BONPOCHI IO TEME OKHUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIE peakuuu: 3amada 1-48 (mo BeIOOpY mperogaBaTens) W3 METOIUYECKHX
ykazanuid: A.JI. CamconoBa, A.JI. Tankun, T.B. Ca3zonteeBa // OxuciaureabHo-
BoccraHoBuTenbHble peakunu. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2012. 36 c.

B koHTponpHyI0 paboTy Ne 6 BXOIAT BONPOCHI MO Te€MaM: rajibBAaHUYECKHUE JIEMEHTHI,
AIIEKTPOJIN3, DJIEKTPOJIHBIM NMOTEHLUAN, BOJAOPOAHBIN 3JEKTpOA, ypaBHeHue HepHcra: 3amaua 1-
100 (o BEIOOpY mpenoaasatens) u3 meroaunueckux ykazanuit: O.H. Koanesa, }0.B. barranosa,
B.K. Ocmanos, A.Jl. Camconosa. Onekrpoxumus. H. Hosropoa. HI'TY um. P.E. Anekceesa.
2012. 52 c.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJIsSI OCBOEHUA JUCHUTIJIMHBI

TunoBbie KOHTPOJIbHBbIE 33/IaHUS WJIH HHbIE MaTepuajbl, He00X0AUMbIe /ISl OLleHKH
3HAHUH, YMEHHN i, HABBIKOB M (MJIH) ONBITA B X0/i¢ TEKYIEro KOHTPOJISl yCIIeBAeMOCTH

Bonpocel, nHAMBUAYaIBHBIE 33JaHNS] U 33a]1a4H [IPEICTABICHBI B METOJUYECKUX YKa3aHUAX
K IPAKTUYECKUM U JTabopaTopHbIM 3aHaTusM [3.1 — 3.13], mpeacraBineHHbIX B 1. 6.3.

Ilpumepvr munoswvix 3a0anuii:

11.1.1. TunoBble 3a1aHUs K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATHAM

3ansaTue Ne 5.1 (2 yaca)
OKHCIMTEIBHO-BOCCTAHOBUTE/IbHBIC peakunu. Pemenue 3agau

1. UnauBuayaabHOE PEUICHUE 33]a4l OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIM PEAKIUAM (110

BBIOOpY TpenojaBareiss W3 METOAMYECKMX YKa3aHUH K Ja0OpaTOpPHBIM U TMPaKTHUYECKUM

zapatusM:  CamconoBa A.JI., Tamkun AJL, CasontheBa T.B. «OxucaurensHO-
BoccTaHoBUTENbHBIE peakuun» H. Hosropon, HI'TY um. P.E. AnekceeBa. 2012. 36 c.)
TUIIOBBIE 3AJIAYMN:
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1. Onpenenmute BO3MOKHOCTH CAaMOIIPOM3BOJBHOTO  IPOTEKAHUS
CTaH/JIapPTHBIX YCIOBHSX
2KMnO4 + 16HF = 2MnF; + 5F; + 2KF + 8H,0
2. Ompenenure BO3MOXKHOCTb  CaMONPOM3BOJIBHOIO  IIPOTEKAHUS
CTaH/JIapPTHBIX YCIOBHSIX
2KMnO4 + 16HBr = 2MnBr; + 5Br; + 2KBr + 8H,0
3. Omnpemenure BO3MOXHOCTH  CaMOINPOU3BOJIBHOTO — IPOTEKAHHMS
CTaH/IaPTHBIX YCIOBHIX
2FeO,” + 8H" + 2Br — Fe** + Br, + 4H,0
4. Omnpenenure BO3MOXKHOCTb  CaMONPOM3BOJIBHOIO  IPOTEKaHUs
CTaH/JIaPTHBIX YCIOBHSIX
AsO,* +2H,0 + 2I' = AsO, + I, + 40H’
5. BbIYMCIIUTE KOHCTAHTY PaBHOBECHSI PEAKIIUH

peakIuu

peakiuu

peaKIuu

peakiuu

2KMnO4 + 10FeSO,4 + 8H,S0,4 = 2MnS0O, + 5F62(SO4)3 + K»,SO4 + 8H,0

6. OnpenenHTe HaIlpaBJICHHUC PCAKIHU ITPU CTAHAAPTHBIX YCIIOBUAX

2KMnQOy4 + 5H,S + 3H,S0,4 = 2MnS0O,4 + 2S + K,S0O4 + 8H,0
7. MeToioM HOHHO-3JIEKTPOHHBIX ypaBHEHUH moadepute KOI(PPUIMEHTHI B CIEIYIOMINUX

npu

pu

npu

pu

OKHCJIWUTCIbHO-BOCCTAHOBUTCIIbHBIX PCAKIHAX. VkaxnTe OKHCIUTEIb U BOCCTaHOBHTENb. Kakoi

H3 3JIEMCHTOB OKHCJISICTCA, KaKOI BOCCTaHABIIMBAETCS?
1)A| + K,Cr,07 + H,SO4— A12(804)3 + Cr2(804)3 + K,SO4 + H,0O
2) Al + KMnO, + H,SO,— A12(804)3 + MnSQO, + K,SO4 + H,0
3) MnO, + KCIO3; + KOH— KoMnO,4 + KCI + H,O
4) Bi,O3 + Br, + KOH— KBiO3; + KBr + H,0O
5) SnCl, + K5Cr,07 + HCI — SnCly + CrCI3 + KCI + H,0
6) Mg|2 + H,05 + H,SOs— I + MgSO4 + H,O
7) FeSO, + KC|03 + H2804—>F62(SO4)3 + KCI + H,O
8) KNO, + K,Cr,07 + H,SO4— KNO3 + Cr2(804)3 + K,SO, + H>,0
9) MnO, + O, + KOH— KoMnO,4 + H,O
10) SO, + FeCl; + H,O— H,SO, + FeCl, + HCI
11) H,S + K,Cr,07 + H,SO4— S + Cr2(804)3 + K,SO,4 + H,0
12) H,SO3; + HIO3— H,SO,4 + HI
13) Zn + KMnO,4 + H,SO4— ZnSO4 + MnSO,4 + Ky,SO4 + H,O
14) KMnO, + KBr + H,SO, — MnSO4 + Br, + K,SO,4 + H,O
15) SO, + KMnO4 + H,O — KySO4 + MNO, + HySO4
16) KI + KMnO,4 + KOH — I, + K;MnOy4 + H,0
17) MnOZ + H2804—) MnSO, + 02 + HQO
18) FeSO, + KMnO4 + H,SO,4 — FGQ(SO4)3 + MnSQO,4 + K»,SO4 + H,O
19) KNO; + KMnQO,4 + KOH — KNO3 + K;MnQO,4 + H,0
20) KsS + KMnO4 + HySO4 — S + MnSO4 + K,SO4 + HO
21) NaCrO; + H,0O, + NaOH— Na,CrO,4 + H,0O
22) P + HNO3 + H,O — H3PO4 + NO
23) KMnOg4 + H,S + H,SO4 — S + MnSO, + K,SO4 + H,O
24) Fe,O3 + KNO3; + KOH— K,FeO4 + KNOs + H,O
25) I, + KOH — KI + KIO3 + H,0
26) KIO3 + H,O5 + HySO4— Os + 1, + KySO4 + H0
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27) Al, + KOH + H,0 —K[AI(OH),] + H;

28) SnCl, +KMnQO,4 + HCI — SnCly + MnCl; +H,0

29) Cl, + KI + KOH — KCI + KIO3 + H,0O

30) SnCl; +FeCl; — SnCly + FeCl,

8. MeTronoM 31EKTPOHHO-MOHHBIX YPaBHEHUH COCTAaBbTE IOJIHBIC YPABHEHUS PEaKIH,
YUUTBIBasA, 4YTO 160 OKHUCIHNTCIIb, JIN00 BOCCTAHOBUTEND SIBISIIOTCSI TAKXKE U CpeHOﬁ. O6OCHy1>iTe
Ha OCHOBAaHHMHU CTAaHAJAPTHBIX OKHCIIMTCIBHO-BOCCTAHOBUTCIBHBIX ITOTCHIMAJIOB BO3MOXHOCTH
IMPOTCKAHUA JAaHHBIX peaKHHﬁ.

1) KI + H,SO4/kon/— 1, + H,S + K,SO,4 + H,O

2) KBr + H,SO4/kon1/— Bry + S + K,SO,4 + H,O

3) NaBr + H,SO4/xou1/— Bry + SO, + Na,SO4 + H,O

4) Mg + H,SO4/xonn/— MgSO4 + S + H,0

5) Al + H,SO4/xoH1/— A12(804)3 + H,S + H,0O

6) Cu + H,SO4/xoH1/— CuSO4 + SO, + H,0

7) Ag + H»SO4/koH1/— Ag2804 + SO, + H,0

8) HCl/kxoun/ + MnO,— Cl, + MnCl, + H,O

9) HCl/xouu/ + KMnO4,—Cl, + MnCl, + KCI + H,0

10) HCl/xonn/ + PbO,— Cl, + PbCI, + H,0O

11) HCl/koun/ + CrO3 — Cl; + CrClz + H,0O

12) HCl/kxonn/ + K,Cr,07— Cl, + CrCl; + KCI + H,0

13) Zn + H,SO4/xonn/ — ZnSO4 + H,S + H0

14) CuS + HNO3— S + Cu(NO3); + NO + H,0

15) Cu,0 + HNOz— CU(NOs); + NO + H,0

16) CuS + HNOg/KOHL{/—> H,S0, + CU(N03)2 + NO, + H,0O

17) FeS + HNOg/KOHL{/—> FC(N03)2 + H,SO4 + NO, + H,0

18) MnS + HNO3— S + NO + Mn(NO3); + H,0

19) FeSO4 + HNO3;— Fez(SO4)3 + FE(NO3)3 + NO, + H,0O

20) MnS + HNO3/kou/—H>SO,4 + NO, + Mn(N03)2 + H,0

21) Ag+ HNOs/koH/— AgNOs + NO, + H,O

22) Zn + HNO3z— Zn(NO3), + NO + H,0

23) Mg + HNOg/ouennpaz6./— Mg(NO3), + NH;NO3; + H,0

24) Fe + HNO3z— Fe(NO)z + NO + H,0

25) S + HNO3— H,SO,4 + NO

26) H,S + HNO3;— S + NO, + H,0

27) Cu + HNOs/pa36/— Cu(NOs); + NO + H,0

28) Sn + HNOs/kou1/— H,SnO3 + NO, + H,0

29) Fe + H,SO4/kom1/— Fes(SO04)s + SO, + HoO

30) K5S + HNO3;— S + NO + KNO3 +H,0

9. OKHCIUTENBLHO- BOCCTAaHOBUTEILHAS pCaKknusd BBIPAKACTCA HWOHHLBIM YPABHCHUCM.
YKa)KI/ITe, KakoM HOH SBIISIETCS OKHUCIHUTCIIEM, Kakoii — BoccTaHoBureieM. CocTaBbTE HOHHO-
SJICKTPOHHBIC U MOJICKYJISIPDHBIC YPABHCHUS.

1). Bi + NO; + H" — Bi ** + NO + H,0

2) Fe*?+ ClO; + H" — Fe* + CI” + H,0

3) Cr* + BiOs + H" — Bi **+ Cr,0;* + H,0

4) SO, + Cr,0/% + H" - Cr* + SO,#+ H,0
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5) CI” + MnO, + H" — Cl, + Mn* + H,0

6) H,O; + MnO4 + H" — O, + Mn+2 + H,0
7)I"+NO; +H" - I, + NO + H,0

8) Br + Cr,07* + H" — Cr*3+ Bry+ H,0

9) I+ H,O, + H" — I, + H,O

10) Cl, + OH — CI” + ClO3 + H,0

11) H,S + MnO4 + H* — S + Mn*? + H,0

12) CI" + MnO, + H" — Cl, + Mn*? + H,0

13) Mg + NO3 + H* — Mg "2 + NH," + H,0
14) ClO3 + SO3* + + H" — CI'+ SO + H,0
15) NO, + MnO, + H* — NO3; + Mn*? + H,0
16) Br, + OH — Br + BrOs + H,O

17) Sn*? + BrOs + H* — Bry+ Sn**+ H,0

18) Cu + NO3 + H* — Cu **+ NO, + H,0

19) Cr,0;% + H + Fe* — Cr+ Fe™ + H,0
20) Br + MnO, + H" — Br, + Mn*? + H,0
21) Pb ++ NO; +H" — Pb **+ NO + H,0
22) Mn*? + ClO3 + OH™ — MnO4* + Cl'+ H,0
23) Bi + NO3 + H" — Bi** + NO + H,0

24) Cr,04 +I"+H" > Cr** + I, +H,0

25) CrO, + Br, + OH'— CrO4* Br + H,0

26) SOs* + Ag" + OH — SO, + Ag + H,0
27) Fe** + MnO4 + H" - Fe** + Mn®* + H,0
28) MnO,; + I + H" > I, + Mn** + H,0

29) MnO, + SO5 + H,0 — MnO; + SO* + OH’
30) MnO, + OH +S05*> — SO,% + MnO4* + H,0

11.1.2. TunoBble 3a7aHusi AJ5 Ja00PaTOPHBIX padoT
JlabopaTopnoe 3ansiTue Ne 1 (1 yac)
OnpenesieHne 3)KBUBAJIEHTHOH Macchl MeTaJL1a
TUITOBBIE KOHTPOJIBHBIE BOITPOCHI:
. Llens paboThI
. [opsiox BeIMOTHEHUS PabOTHI
. OO6paboTKa FKCIIEPUMEHTAIBLHBIX JAHHBIX

1
2
3
4. Anann3 pe3ysbTaToB
5. Cxema yCTaHOBKH

6. HaiiTi sxkBUBaeHTHYIO Maccy cepbl B coeauHeHmnsx HS; SO3; FeSO,; CuSO:s.

7. OT 4yero 3aBHCHUT SKBUBAJECHT XMMHUUYECKOTO AJIEMEHTA: 1) OT BaJICHTHOCTH; 2) BCeraa

SIBJISIETCSI IOCTOSIHHOM BEJIMYMHOM.

8. UeMy paBeH o0beM 1 Monb uaeanpHOrO rasza npu 25 OC u maBnennu 1 atm, macca ero
sKBHBaJleHTa — 29,65 r/Monb. UeMy paBHBI BAJICHTHOCTh M aTOMHAsl Macca MeTallia, KaKod 3To
MeTami?

9. OnpenenuTh SKBUBAJICHTHYIO Maccy MeTaia, eciau 0,4 T ero BBITECHUIN U3 BOJbI 624
miH; npu 470 C 1 743 Mm pt. c1.?

10. 0,36 r meTaia obpasyrot 0,68 T okcuaa. OnpeneaTuTs YKBUBAICHT METaJLJIA.
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11. Mpiubsk o6pa3yeT ABa OKCUIA, U3 KOTOPBIX OJUH CONEPKUT 65,2 % (Macc.) MbIIIbsKa,
a apyroit — 75,7% (macc.) mbibika. OnpeaeinTb 3KBUBAJICHTHBIE MAacChl MbIIIbsAKAa B 000UX
cimyvasix. Hanmrcats opMysibl COOTBETCTBYIOIIUX OKCHIIOB.

12. ChopmynupoBaTh 3aKOH SKBHBAJICHTOB, JIaTh €T0 MAaTEMaTHIECKOE BEIPAKEHUE.

13. Kak omnpenenuts SKBUBAICHT OKCHAA, ©CIM W3BECTEH OJKBUBAJICHT JJIEMEHTA,

COCJIMHMBIIIETOCS C KUCIOPOAOM?

14. JIatb onpenesieHns S5KBUBAJICHTA JIEMEHTA, SKBUBAJICHTHON MacCHI.

15. HaiiTu 3KBHBaJICHTHYIO Maccy Maprasia B coeauHeHusx: Mn(OH)4; KoMNnOg; MnSO,.

16. Ckomnbko skBuBanieHToB comepxutcs B 200 r CaCOs; B 400 r NaOH?

11.1.3. TunoBbie BONPOCHI (3a1aHNs) JIsl YCTHOr0 (MMCHbMEHHOT0) ONpoca
JIEKIIUSA Ne 5
3aBucuMocTh CKOpocTH peakuum ot Temmneparypsl. [lpunnun Jle-Illarease

THUIIOBBIE BOIIPOCHI JJisd TPYHNIIOBOI'O OBCYXJIEHUSA HA
JIEKIHIMOHHBIX 3AHATUSAX:

1. Kak 3aBUCUT CKOPOCTbh XMMHYECKON PEaKIMK OT KOHIIEHTPAIMH PEarupyromnx BEIecTB
JUTISL CTIOKHBIX PEeaKIIUii?

2. Hanmmmre nuddepeHnnanbHoe KHHETHUECKOE YPaBHEHNUE PEAKIINU.

3. Uro Ha3pIBalOT MoOpsAKOoM peakuuu? Kak sKCIepuMEHTaNbHO ONPEACISIOT MOPSIOK
peaKIiu Mo JaHHOMY BEIIEeCTBY?

4, Kak M3MEHSIOTCA KOHIICHTPAIIMM BEIIECTB BO BPEMEHU [0 MEpEe MPOXOXKICHUS
peakiuu? HanuimTe HHTErpaibHOE KUHETUYECKOE YPaBHEHUE /ISl PEaKI|K MEPBOTO MOPsIIKa.

5. Or xakux ¢HaKTOpOB 3aBUCUT CKOPOCTh XHWMHUYECKOM pPEaKIMU B TETEPOrCHHBIX
cucremax?

6. Kak u moyemy 3aBHCHUT CKOPOCTh peaklud OT TeMmmeparypbl? Hamuimmure ypaBHEeHHE
Appennyca. KakoB ¢usmueckuii CMBICT TMpeIdKCHOHEHIUanbHOro MHOXuTens? Kakue
AKCIIEPUMEHTAJIbHBIE JJAHHBIE HEOOXOAUMBI VISl pacueTa YHEPTUU aKTUBAIIUN?

11.1.4. TunoBbIe TeCTOBLIE 3aJaHUSA

Tema «OcHOBHBIE M10J10KEHHS, 3JIEMEHThI XMMHYeCKOH TePMOJIMHAMMKH M TellJIOBbIe
3¢ dexThl XUMHUYECKUX PeaKunii»
1. TemnnoBoii 3¢ (hekT peakuu XapakTepu3yeTcs N3MEHEHHEM
1) sHTpONIHNH;
2) SHTAIBIINY;
3) NOBBIIIICHHEM TEMIIEPATYPHI;
4) BHyTpeHHEHN SHEPIHH.
2. Peaxmus mporekaeT caMONPOU3BOIBHO B MIPSIMOM HAIIPABICHHUH, €CITH
1) AH<O;
2) AG<O0;
3) AS>0;
4) AH>0.
3. DHTpomus SBISETCS XapaKTePUCTUKOM
1) Tena0TH CUCTEMBI,
2) Gecniopsi/iKa CUCTEMBI;
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7.

3) MOTEHIIMATBHOM SHEPTHH CUCTEMBI;

4) nBUKEHUS MOJIEKYJL.

TemnoBoii 3¢ (peKT peakuu 3aBUCUTE OT

1) TemnepaTypbl OKpyKarolei cpeabl;

2) naBIEHUS B CUCTEME;

3) Ha4aIbHOTO U KOHEYHOT'O COCTOSHUSI CHCTEMBI;

4) myTH NPOTEKAHUS PEAKIUH.

B xoje peakuuu mpoucXouT BbIJEICHUE Ta3a — CUCTEMa PACIIUpPSIeTCs, IPU STOM ee
1) sutponus ymenbmaercs (AS<0);

2) suTanbnus yBenuuuaercs (AH>0);

3) suTponus Bozpacraet (AS>0);

4) BHyTpeHHss1 SHeprus ymenbiiaercs (AU<O0).

st xakoit peakuu ASxp >0?

1) CaCOs3 (k)=CaO(x)+ COx(r);

2) 2S0; (r)+ O5(r)=2S03(T);

3) la(r)+ Ha(r) = 2HI(r);

4) 3H,(1)+ Na(r) = 2NHj3(1).

Peaknus mpoTekaeT caMOIPOM3BOJIBHO IIPH TeMmIleparype Humxke paBHoecHon ( T<T,), B

clIydae eciu

8.

1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
PeaKI_II/ISI MNPOTCKACT CAMOIIPOU3BOJIBHO IIPU TEMIICPATYypPaX BBINIC TEMIICPATYPhI

paBHOBECHUA B ClIydac €CJIN

€Clin

10.

11.

1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<O0.
B cucreme HeT paBHOBeCHS, peakIusl HE BO3MOXHA MpH JI000# Temmneparype B ciydae

1) AH>0, AS>0;

2) AH<0, AS>0;

3) AH>0, AS<O0;

4) AH<0, AS<O.

Peakius mpoTekaeT caMmonpou3BOJILHO TIPH JIF000H TeMIeparype B Cirydae
1) AH<0, AS>0;

2) AH<0, AS<O0;

3) AH>0, AS<O0;

4) AH>0, AS>0.

P CaKIUA ABIIACTCA 3K30TepMquCKOﬁ, €CJIIN
1) AH<O0;

2) AU >0;

3) AU<O0;

4) AH>O0.
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12. Peakuust mpOTEKAET ¢ MOTJIOMICHUEM TETIa, €CITH
1)AH<O0;
2) AS>0;
3) AH>0;
4) AU>O0.
13. Cucrema HaXOAUTCS B pAaBHOBECHUHU, €CIIU
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DuTponus cucTemMbl NOBBILIAETCS MTPU
1) KoHAEeHCaUU napa;
2) KUTICHUHU KUKOCTH,;
3) KpUCTAIUIU3AUU KUKOCTH,
4) ocaxXICHHH.
15. DHTpONHUS CUCTEMBI YMEHbBILIACTCS MPU
1) kpucTamM3anuy;
2) n1aBJICHUN;
3) BO3TOHKE;
4) pacTBOpEHHH.
16. Peakmus npotekaer no ypasHeHuto 2 HCly) + Cayy = CaClyyy + Hyry. Crombko Moieit
HCI Bcrynuio B peakiuio, eciii Boiienuinoch 152,88 k/Ix Tera?
1) 1 momnp;
2) 0,25 moub ;
3) 0,5 momnb; 4
4) 1,5 morb.
17. Duramenus obpasoBanusi FeOcocrasisier -265 kJk/Moab. CKOJBKO Terjia BBIIEIHTCS,
eciu oOpaszyercs 144 r okcuna xene3a’?
1) 132,5 xJIx;
2) 530 x/Ix;
3) 677 xJ1x;
4) 488 xJIx.
18. Cornacho 1 cneactuto 3akoHa ['ecca ternoBoii ad ekt peakuu
Fezog(K) +3 CO(]-) =2 FE(K) + 3 COZ(]-) paBeH
1) AH%p = - 240,18 kJIx;
2) AH%p = 240, 18 kJIx;
3) AH%p = 340 kJ[x;
4) AH%p = - 226,9 kJIx.
19. OuTponus cucremsl B xo1e peakiuu Na,COsz) = NaO) + COy(ry yBEnMuHBaeTcs, T.K.
1) oOpasyercs ras;
2) peakiusi CaMOIPOU3BOIbHAS;
3) oOpa3yercs OKCU HATPHS;
4) 00pa3yroTCs JBa OKCHU/IA.
20. Onpenenute TemnoBoH 3QPeKT cropanus KUIKOro CSyp 10 00pa3oBaHUsA Ta3000pa3HbIX
COZ n SO2.
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1) - 602 x]/Ix;
2) 635,2 xJIx;
3) — 635,2 xJIx;
4) 602 x/x.
21. PeaxkuusaNO(r) + Oz(r) =2NO,(r) mnpu craHZApTHBIX YCIOBUSX TMPOTEKAET
CaMOIPOM3BOJILHO B IPSIMOM HAIPaBJICHUH, T.K.
1) AG = - 107,31 /1x;
2) AGxp = - 58,2 JIk;
3) AG = 54, 2 x]Ix;
4) AG= 58,2 xJIx.
22. Peakmust C(rpadut) + CO,(r) = 2 CO(T) npu CTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .
1) AG%p = - 257,4 xJIx;
2) AG%kp = 257; kJUx;
3) AG’xp = 120,2 kJIx;
4y AG’xp = -120,2 k]JIk.
23. Peakuus siBIIsIeTCS SHAOTSPMHUYECKOM, €CITU
1)AH<O0;
2) AG<0;
3) AH>0;
4) AS>0.
24. Tlonydenue nuHka unaet no peakuuu ZNOyy + Cipagury = ZNw + CO(py. Crombko Tema
MOTJIOTUTKCS, PU 00pa3oBaHuu 1 T uHKa?
a) 3700 xJIx;
0) 1500 x/[x/moub;
B) 3700 x/[x/MOB;
1)3,7-10°& k.
25. Tlpu oxucnenmu 10,8 T cepebpa Beymenmnochk 1,58 x/x Tterura. Haiftm sHTAmBIHIO
o0pa3oBaHus OKcHIa cepedpa AH006P(Ag20).
a) — 20,5 xJIx/mob;
0) 31,6 x/Ix;
B) - 31,6 xJI>x/MoTb ;
r) 44,8 xJIx .
26. DHTamBIIMS 00pa30BaHUS aMMHAaKa (AHooﬁp(N Hs)) cocraBmsier — 46,19 xJx/mMonb. Kakoit
00beM azoTa (H.y.) BCTYIUT B peakiuro, eciu Boiaenutcs 18,41 k/[x TernoTsr?
a) 4,46 m;
6) 4,46 M°;
B) 3,98 m;
r) 4,46 M.
27. Onpenenure nzmenenue sHeprun ['n66ca peaknuu CHapy + by = CHalgy + Hly npu
CTaH/JApPTHBIX YCIOBUSAX. BO3MOXKHO 1M MpOTEeKaHHe peakiuu (CT.y.)
a)AGOXp: 39,49k 1>k, HEBO3MOKHO;
0) AGoxp = - 39,49 x/I>x, BO3BMOXHO;
B) AGoxp = -43, 8 xk/I>x/M0JIb, BO3MOKHO;
T) AGoxp = 45,5 x/Ix, HEBO3MOXXHO
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28. Ompenenure u3MeHeHHWE SHepruM ['MOOCa W HampaBJICHWE MPOTEKAHUS PEAKIUU TPH
cranapTHbIX ycnoBusaX. MNOsy + 2C pagur) = Mg + 2 COyy.
a)AGOxp: 192 x/I>x B 0OpaTHOM HalpaBJIEHUY;
6) AG%kp = — 192 kJIk, B PSIMOM HAIIPABIICHHALL;
B) AG’xp = 384 kJIK/MOJIb, B IPSIMOM HAIIPABICHHH;
T) AGOXp =— 259 x/Ix, B IpsIMOM HaIpaBJICHUH.
29. Peakuus npotekaer 1o ypaBHEHUIO SiOsu) + 2 Cipagur) = Sl + 2 COy. Onpenenure
M3MEHEHHE SHTPOINH IIpH CT.y. OGbsCHUTE XapakTep H3MeHeHus AS’xp.
a) ASOXp =360,82 [Ix/K; yBenmuuuBaercs ,T.K. BBIJCIISICTCS ra3;
6) AS’xp = 360,82 JIx/K-MOJIb yBEIMUHBACTCS, T.K. 00Pa3yeTCst KDEMHHIA;
B) AS’xp = - 360,82 JI/K yMeHbIIaeTcs, T.K. 00pasyroTcs 60ee IPOCTHIC MOICKYIIb;
r) AS’xp =0 JI/K He H3MEHSETCS, T.K. HE H3MEHSETCS KOJMUECTBO BEIIECTBA B XOJIE
PEaKIH.

11.1.5. TunoBble 3a1aHus A9 KOHTPOJIbHOI PadoThI

KOHTPOJIbBHAS PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHbBI XUMUWN»
BAPUAHT 1
1. Ckonbko moneit u Monekyn coaepxut 10r xmopa npu H.y.?Onpenenure ero oobem
(1.y.).
2. B34ThI paBHBIE MacChl a30Ta U KUCIOPOJa IPU OJAMHAKOBBIX ycioBusx. Omnpenennre
COOTHOILIEHUE 00BEMOB ITHX I'a30B.
3. Ta3,;utoTHOCTH KOTOpOTO TO BO3AYyXy cocrtaBiser 0,6, HaxomumTcs B cocyne
eMkocThio 201 o naBneHuem103,8 klla HpI/I200C.Pacch/ITaI71Te Maccy rasa.
4. Tlpum mHarpeBanmu 20 T w™Meraa mnomydeHo 21,66 1 oxcuma.Onpenenure
HKBUBAJIEHTHYIO Maccy OKCHJIa U MeTajlia.
5 Kakoif ra3 u B KkakoM KoJindecTBe oOpa3yercst MmpH B3aumojeiicteuu 6,4 r meau c
U30BITKOM KOHIIEHTPUPOBAHHON CEPHOU KUCIOTHI?
6. DOxBuBajeHTHas Macca Mertaia paBHa 20r/monb. Kakxolf mpomeHT mo Macce
KHCJIOpO/1a B OKCHJI€ JAaHHOT'O MeTaia?
BAPUAHT 2
1. Macca 11 raza npu H.y.paBHa 0,0021kr.Onpenenvure MOJSIPHYIO Maccy ra3a U €ro
IJIOTHOCTH IO BO3AYXY.
2. B xaxoM o0beMe BOJIOpOJIa MPH H.y. COAEPIKUTCS 18:10% MoJIeKyn?
3. Ompe/ieuTe NaBIeHNe STHIIEHa B cocye oobemom 10 11 mpu -2 'C.
4. Tlpu BocctanoBieHuu 1,34 T okcuaa MeTauia BojopoaoM obpazoBasnoch 0,324 r
BOJIbl. OmpesiennTe SKBUBAIEHTHYIO Maccy MeTala.
5. Cmemranu 7,3 xyopoBogoposaa u 4r ammuaka. CKOJIBKO TpaMMOB XJIOPUTaaMMOHUS
pu 3ToM obpazyercs? Kakoil ncxoHblif ra3 Obu1 B3ST B U30BITKE?
6. [Tpu B3ammopeiicTBuM ¢ BOgOH 0,25T MBYXBAJEHTHOIO METaJlIa BBIACIHIOCH 140Mit
Bojiopoza (H.y.). Kakoii ato meramn?
BAPUAHT 3
1. Haiinure cooTHOIIEHNE 0ObEMOB PaBHBIX MacC a30Ta U aMMHUAKa.
2. Onpenenure Maccy okcuaa yraepona(ll),conepxanryro2- 1026M0H6Kyﬂ.
3. Kakoito6bem3annmaer4reonopoaanpuiasienun larmochepan’s°C?
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4. PaccunTaiiTe SKBUBAJCHTHYIO MacCy JJIEMEHTa, €CIIi €r0 COEAMHEHHE C CEpou
conepxkut 13,8% (1o Macce) cepbl, IKBUBaJICHTHAsI Macca KoTopoii paBHal6,031/Mob.

5. K pactBopy, conepxkamemy 10r nutpara ceunua (II), mpuwmnu 10 mun 5%pactBopa
xiopuza Hatpusi (p = 1,03r/cm®). Onpesenute Maccy 06pa30BaBIIEToOCs OCAIKA.

6. Ilpm B3aumopeiicteum 13r wmeramuta (I) ¢ Bomoit  Beymenmwiocs 3,731
BoZiopoaa(H.y.).OnpenenuTe 3TOT METaILI.

BAPUAHT 4

1. Onpenenute 06beM YIIIEKHCIOTO Ta3a (H.y.), COJEpKallero Takoe e KOJIUYECTBO
MOJIEKYJ, 4TO U B 10r BOJIBI.

2. Ipu 7°C naBienue rasa B 3aKpbITOM cocyjie paBHo 96 k[la. Kakum craHeT naBieHue,
€CIIM OXJaauTh cocyn 10-33°C?

3. I3 CKONBKMX aTOMOB COCTOMT MOJIEKYJIa aproHa, €ClI IUIOTHOCTh €r0 MO BO3IAYXY
paBnal,38?

4. Oxcun wmeramia (III) comepxkut 30% mno macce kuciopoga. Ompeneiaute 3TOT
MeTa.

5. Ckonpko Hutpara wmeau (II) oOpasyercss mnpu B3auMoneHCTBUU H30BITKA
pa3baBieHHON a30THOM kHcIOTHl ¢ 3,2 r Meau? Kakoil ra3 m B kakoM oObeme (H.y.
BBIJICIISIETCS B 9TOW peakuuu?

6. DxBuBanenTHass Macca merawia (1) paBra 12 r/mons. Ompenenwrte MpouEeHTHOE
coJiep;KaHue KHUCIOpoJa B OKCHJIE ITOr0 MeTalljia.

BAPHUAHT 5

1. ConocraBbpTe 4MCIO MOJIEKYII, coepkamuxcs B 1r azora u B 1r okcuga azota(ll).B
KaKOM cJIy4ae ¥ BO CKOJIBKO pa3 YMCJI0 MOJIEKY 0oJblie?

2. Kaxkoii 00beM npu H.y. 3aHuUMaeT 10r xjopa? CKoJIIBKO MOJIEH XJIOpa COAEPIKUTCS B
3TOM Macce?

3. KakoB o06bem Bojopona mpu 17°C n nasneHun 200 klla, BeimenuBLIErocs mpu
pacTBopeHuH 1,5 KIr IMHKA B COJIIHOM KucnoTe?

4. Tlpu coenunenun Ir docdopa c kuciopogoMm ObLIO modydeHo 2,291 okcuia
docdopa. BeiBenure popmyiy atoro okcuaa gocdopa.

5. MoxHo 11 kemne30 maccoit 5,6r npeBpatuth B Fe;0, B3aumoneiicteuem ¢ 0,05 mMoiib
kucnopoaa? Kakoit o6bem kuciaoposa (H.y.) noTpedyercst JUIst MOJHOTO MPOTeKaHUs JaHHOM
peakuuu?

6. CKOJIBbKO SKBHMBAJIEHTOB BOJOPOJA MOTpedyeTcs Uil BOCCTaHOBIEHHs 7,2 T OKCHIa
xene3a(ll).Kakoit 00bem 3aiiMeT 1aHHOE KOJMYECTBO Boiopoaa?

BAPHUAHT 6

1. PaccumTaiiTe Maccy OJTHOMH MOJIEKYJIbI CEPOBOOPO/IA.

2. HpI/I17°C u naeinennun 104xlla macca 6240 raza cocrasnserl,185 kr. Onpenenure
MOJISIPHYIO Maccy rasa.

3. Onpenenurte MIOTHOCTH a30Ta MO Boaopony. Kak oTHOCATCS 00BbEMbI paBHBIX Macc
ATHX Ta30B MMPU OJUHAKOBBIX YCIOBHSIX?

4. Mpibsik o0pa3dyeT JBa OKCHJA, COAEPXKAIMX COOTBETCTBEHHO 65,2 u 75,7 %
MBIIIBSKA 110 Macce. Onpenenure XuMuieckue GopMyIibl 3TUX OKCHIOB.

5. IIpu BoccranoBnenuu yriaem 32 r okcuaa xenesa(lll) oopazosanocs20,81 T xenesa.
BbruucauT BeIXOJ jKkeJie3a B IpoLeHTax Mo Macce.

6. Ha BoccranoBnenne 1,8 r okcuma meramra tpebyercs 0,833 nm Bomopoma(H.y.).
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Omnpenenute SKBUBAJIEHTHBIE MAaCChl OKCUA U METalIa.
BAPUAHT 7

1. Onpenenure maccy 101 azora mpu H.y. Kakoe KoauM4ecTBO MOJEKYJ COAEPKUTCS B
IaHHOM 00BeMe?

2. Onpenenute 00BbEM YIICKUCIOTO Ta3a (H.y.), COAEPKAIIUNA TaKOe K€ KOJIUYECTBO
Moutb Kak 1 B 10 T Bogopoaa.

3. [Ipu kakoMm JaBIEHUH Macca XJiopa 00beMOM 311 COCTaBHUT 2,5T, eciu TeMIiiepaTrypa
paBHa 25 C?

4. DneMeHT o0pa3zyeT okcuj, coaepxkammii 32% mo macce kuciopoja. Paccumraiite
HKBHUBAJICHTHYIO MACCy JIaHHOTO JIEMEHTA.

5. HaBecky crutaBa maccoit 8,215r, comepxkarero 75% wmapranua u 25% aatoMHHUS,
o0paboTaiy pacTBOPOM COJITHON KHUCIOTHI. OrpenenanTe 00beM BbIIESIUBIIErOCs BOAOPOIA
(n.y.).HaBecky storo xe criaBa maccoit 6,89 r o6paboranu menouysio.Berancnure o0bem
BBIJICJIMBIIIETOCS BOJIOPOAa MPHU 21°C un 988 kIla.

6. Ha oxucienune IByxXBaJCHTHOrO MeTamia maccod 8,34 r HeobOxomumo 0,68 i
kuciopoaa(u.y.).Onpenenure, 4To 3TO 3a METAILIL.

BAPUAHT 8
1. Kakoii o6beM npu H.y. 3aHuMaeT 10 r ammuaka? CKOJIBKO MOJIEKYJ COAEPIKUTCS B

9TON Macce BelecTBa’?

2. [TnoTHOCTH MTapoB Opoma 1Mo Bo3ayXy paBHa 5,37.KakoB coctaB Moyiekyn 6poma?

3. Onpenenure mMaccy 1051 kucnopona mpu 21°C u naBnennn125 lla.

4. Tlpu BoccraHoBienun 16 r okcuaa meramia (l1l) amomunanem momydeno 10,2r
okcua anroMuHus. OnpeaenuTe, 4To 3TO 32 METaI.

5. BemectBo nmeer crnenyroomuii coctaB % mo macce: 37,71 narpus, 22,95 kpemuus,
39,34 kuciopona. Y cTaHOBHTE TIPOCTEHIITYFO (JOPMYITY STOTO BEIIISCTRA.

6. Ilpu coxurammm Sr Merawia oOpazoBanoch 9,44r oOKcHWIa JaHHOTO MeETaJua.
Omnpenenute SKBUBAJICHTHBI MAacChl OKCH/Ia M METaJIA.

BAPHUAHT 9
1. Yemy paBHa macca MoJieKyJbl okcuna cepsl (1V)?

2. lTlpenemvHbIii Ta3000pa3HbIi  yrieBogopox Mmaccord 0,268 T 3aHMMaer 00beM
200Mm(H.y.).Haitaure MOTSIpHYIO Maccy ¥ YCTAaHOBUTE YTIIEBOJIOPO/I.

3. Cocyn emkocthio 101 mpu 27°C BMem@eT OIMH MOIb Bo3ayxa. Paccuuraiite
JaBJICHHUE BO3lyXa B COCYJIE, €CIIM MOJIIpHAs Macca Bo3yxa paBHa 29 r/Molb.

4. Tlpu BocctanoBneHuu 8,06 T OKCHAA MeTaula OSpPUIUTHMEM IOIYYeHO 5 T OKcHja
Oepuwinda. PaccuurailiTe SKBUBAJIEHTHYIO MacCcy MeTalljia, €Cld JKBHUBAJIEHTHas Macca
Oepuust paBHa 4,5 T/MOIIb.

5. Ilpu paznoxxkennn kapOOHATa KajdbllMsS BBIASIHIIOCH 5,6 7 YIJIEKUCIOro Tasza(H.y.).
Omnpenenure Maccy THIPOKCHIA Kajusi, HEOOXOAUMYIO JJIsl MPEBPAIIEHUs] BbIACTUBIIETOCs
ra3a B kapOoHat kanus. CKOIbKO MOJIei kapOOHaTa KaubIUs IPU STOM Pa3I0KHIOCH?

6. UerbIpexBaieHTHBII MeTai1 Maccoii 1t pearupyet ¢ 0,27 T kuciopona. Onpenenure
HKBUBAJIECHTHBIE MACCHI 3TOTO OKCHAA W METalia. Y CTaHOBUTE, YTO 3TO 32 METAILI.

BAPHUAHT 10
1. Ompenenute maccy KHCIOpPOJa, COJIEP)KALIETO CTOJIBKO e MOJeH, CKOJIbKO HX
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COAEPKUTCS B 36T BOABI.

2. Macca raza o6bemom 107 M° (n.y.) paBra 1,17510°° kr. BeI4HCINTD MOJICKYIISPHYIO
Maccy ra3a ¥ Maccy OJTHOW MOJIEKYJIbl 3TOTO rasa.

3. Kakoii ob6wem okcuma yriaepoga(lV) MOXHO MONyduTh NPU NPOKATUBAH WU
rupokapOonara HaTpus maccoit 210r HpI/IZSOC u nasieHuu 1 06xI1a?

4, DkBuBaJleHTHas Macca MeTauia paBHa 25r/monb.  Paccuuraiite 00bem
BOJIOPOJIA(H.y.), HEOOXOAMMOTO JUIsl BOCCTAHOBJICHHSI €ro OKcHuaa Maccoit 4,95r.

5. Kycouek cepebpsiHo mMoHeThl Maccoil 0,3 r pacTBOpPWIM B KOHIICHTPUPOBAHHOMN
a30THOM kuciore. K momydeHHOMYy pacTBopy no0OaBuim xjiopuja Hatpus. OOpasoaics
ocanok maccoit 0,199r.Kaxkoit % cepebpa mo macce cojaepkaics B MOHeTe?

6. KakoBa macca ruipokcujia Kanus, coJepKaiiasi CTOJIbKO e 3KBUBAJIICHTOB, CKOJIBKO
uX coaepxutcs B128 r ruipokcuia Kaablus?

BAPHUAHT 11

1. Kakoii o6beM mpu H.y. 3aHHUMaeT 12:10% MoJIeKyJ Jro0oro raza? CKolbKo Monen
COCTaBJIAET 3TO KOJIMYECTBO MOJIEKY?

2. B3arbl paBHBIE Macchl XJOpa M CEpOBOJOPOJA IPH OIMHAKOBBIX YCIOBUSX.
CpaBHHTE YHCIIO MOJIEKYJ 3THX Ta30B.

3. B samknyTOM cocyae Haxomutcst Bo3xyx mpu 20 C u masmennn 305 klTa. Kak
M3MEHHTCS JABIICHHE B COCYJIC IIPH HArpeBaHuu 10 65 C?

4. TIpu B3aumoneiictBun kucinopoga 0,954 r meraimna momydenol,194 r ero oxcuna.
Onpeznenute 5KBUBAJIEHTHYIO Maccy MeTaljia.

5. Kakoit o0beM Bojmopoaa BeinenuTcs (H.y.) mpu B3aumozeictBuu10r nunka ¢ 45
20% pacTBOpa COJSTHOM KUCIIOTHI?

6. CocraB yrneBojgopoja conxepkuT 25% mno wmacce Bojopona. Paccuuraiite
HKBUBAJICHTHYIO Maccy yrieposia B COJIMHEHUH.

BAPUAHT 12

1. Beruncnute Maccy 1o raza mpu HOpPMaBHBIX YCIOBHSIX, €CIHM TUIOTHOCTH Ta3a Io
BO3yXy paBHa 2,562.

2.B 0,1 COJIEPIKUTCS 610" MOJIEKYJ KCeHOHa (H.y.). B kakoM oObemMe Bo3zyxa mpu
n.y. comepxurest 10 Mornekyn kceHoHa?

3. Onpenenure mMaccy mapoB O6eH307a B oMelleHnn o0beMoM 35 M IIpU TeMIlepaType
22°C, ecnu mapumaibHOE JaBIeHHe mapoB paHo 2967 Ia.

4. B peakiuu HEWTpamu3alii Ha 2 T OCHOBAaHHUS HM3PacXoJ0Basiochl,82 T COJSHOM
KUCIOTHI. PaccunTaiiTe S5KBUBaJIEHTHYIO MacCy OCHOBAHMSI.

5. Haitgure dopmyny kpuctamoruapara xjopuaa 6apus, ecnu 36,6r 5TOH COIu Mpu
IIPOKAJIMBAaHNU TEPSIOT B Macce 5,4T BOABL.

6. [Ipu B3aumojeiicTBuu cepoBojopoaa ¢ 2,98r xjopuaa OJHOBAIEHTHOTO MeTajia
oOpazoBainochk 2,2r ero cynbduaa. Onpenennre MeTaul.

BAPHUAHT 13

1. Cocyn 3amomHEH CMeChl0O BOJOpojga W aszora. [lpm KakoM COOTHOIICHHH
napUUalbHBIX JaBJIEHUI Macchl Ta30B OyAyT paBHbI?

2. CKoJbKO MOJIEKYN coaepkuT Ir stunena? Kakoit oObeM 3aHMMaeT 3Ta Macca rasa
npu H.y.?

3. HackobKo rpajycoB Ha/lo HarpeTh ra3, HAXOSIIUICS B 3aKPBITOM COCYIe npnlOoC,
YTOOBI €r0 AABJICHUE YBEJIUYMUIIOCH B J1Ba pa3a’?
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4. DxBUBaJEHTHas Macca jkele3a B ero okcuzae paBHa 18,6 r/monb. Kakoir oObem
BOJIOpOJa (H.y.)HEOOXOUM ISl BOCCTAHOBJIEHUs 161 3TOr0 okcuaa?

5. BzaumopeiictBytot 1,751 HUTpaTta cepedpa u 7,6r CONsTHON KHCIOTH. Omnpenenure
Maccy BBIIABIIEro ocajika. Kakoe BemecTBo u B KAKOM KOJHMYECTBE OCTAETCS B U30BITKE?

6. Meranmn maccoi It coemgunsiercs ¢ 8,89r O6poma mnu ¢ 1,78r cepel. Onpenenure
SKBUBAJICHTHBIE MacChl OpoMa U MeTasuIa.

BAPUAHT 14

1. Bo ckonbko pa3 macca 101 a3ora mpu H.y. Oosibllie MacChl Takoro xe oobema
BOJIOPOJIa MPU TeX KE YCIOBUAX?

2. IIpu HEekoTOPO# Temreparype IIOTHOCTh MapoB cepbl Mo a30Ty paBHa 9,14.Ckonbko
aTOMOB BXOJUT B MOJICKYJTy CepbI?

3. Boranciute 00beM Bo3ayxa mMaccoii 290r mpu 17°C u nasnennn 85 klla.

4. PaccumnTaiiTe SKBUBAICHTHYIO MacCy 2JIEMEHTa, eciii ero cynbdua conepxut 13,8%
Cepbl, SKBUBAJIEHTHAs Macca KOTOpoil paBHal 6r/MoIb.

5. Ilopomok yacTMyHO OKHMCIEHHOro MarHusi maccod 5,10 r oOGpaboranu comnsHOM
KucnoToi. Beinenunocs 3,741 Bogopoaa (H.y.). Ckoiabko % MarHus mo Macce coaepkanoch
B Mopo1ike?

6. HaBeckm meramia omuHakoBoW Mmacchl pearwpyer ¢ 0,2 r kumcmopoma u 3,17 T
ranorera. OnpenennuTe 5KBUBAICHTHYIO MacCy rajoreHa.

BAPHUAHT 15

1. OnpenenuTe IOTHOCTH a30Ta MO BO3AyXy. Kak COOTHOCATCS 00BbEMBI PaBHBIX Macc
3THUX ra3oB MPH OJAMHAKOBBIX YCIOBHSX?

2. Paccumraiite Maccy U 00beM(H.y.), KOTOpPBIN 3aHUMAIOT 24'1023M0H6Kyﬂ BOZIOPOAA.

3. Onpenenure fasnerne] 0 r Merana, HAXOZSIIEro B cocy/e 00bemom 5 1 mipu 7 C.

4. Tlpu BoccranoBinenun 33,5 1 okcuaa meramwta(ll) Bogopomom obpasoBaioch 2,7 T
BOJIbl. Y CTAaHOBHTE, YTO ATO 32 METAJLI.

5. IIpu BoccranoBneHun yriiem 32 1 okcuna xkene3a(lll) odpazosanocs 20,81 r xkenesa.
Boruncnute % BBIXOJ Kele3a 1o Macce.

6. DieMeHT o0pa3yeT ¢ BOJOPOJOM coenuHeHue, conepxkamiee 8,87 % mo macce
BoZiopoAa. Paccunralite SKBUBAJIEHTHYIO MacCy 3JIEMEHTA.

BAPHUAHT 16

1. Ckonpko Modeit u Monekyn coaepxutcs B10r yrnepoma?

2. Beruucnute cpeHIo IIOTHOCT 10 BO3JIyXY I'a30BOil cMecH, 00beMHbIe A0JIH T'a30B
B KoTOpo# juia merana (CH,) n stunena (C,H,) cootBeTcTBEHHO paBHbl 52 u 48 %.

3. B cocyne oobemom 14 1 mpu 20 ‘C comepxkutrcsa S5 r Bojgopona u 4,3 r asora.
PaccuuTaiite napruansHoe 1aBJIeHHE KaXI0ro ra3a 1 o01iee JaBjIeHHue Ta30BOi CMECH.

4. Ha ocaxaeHne HOHOB XJIopa, cojaepxkammuxcs B 6,66 T comum wmetamna (D),
u3pacxoqoBanol9,34 r uutpara cepebpa. OmnpenenuTe SKBHUBAICHTHYIO Maccy COJH
JAHHOTO MEeTaJlIa U €€ XUMHYECKYIO (hopMyITy.

5. Ilpu paznoxeHun kapOoHaTa Kaiublus BbLAeTwiIoch 11,2 1 yriekucioro rasa.
CKOJIBKO MOJIEH JaHHOM COJIM pPa3ioXkuiochk? Paccumraiite Maccy THIpOKCHIA Kamus,
HEOOXOIUMYIO JUIsI TIOJTHOTO CBSA3BIBAHHUS BBIACIUBIIETOCS rasa.

6. CKOJIIbKO PKBHUBAJICHTHBIX MacC KHCIOpOJAa MOTpeOyeTcsl AJsi MOJHOTO OKHCIIEHUS
2,6 r anernieHa?

BAPUAHT 17
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1. Onpenenure KOIMYECTBO MOJICKYJ M MoJied, comepkamuxcs B 10 T amMmmuaka u B
TakoM ke Macce MeraHa. Kakoil 00beM Mpu H.y. 3aHUMAIOT Macchl IaHHbIX Ta30B?

2. OmnpenenuTe AaBieHUE BO3ayxa, eciu 0,2 KT ero HaxoauTces B cocyne oobemom 20 1
pu15°C.

3. MorneKy/1a HEKOTOporo BemecTsa umeer Macey 1,2:10%° kr. YcTaHOBHTE MONAPHYIO
Maccy 3TOr0 BELIECTBA.

4. Oxcun wmeramna (II) comepxut 28,57% xucnopoma mo macce. Ompenenurte
SKBUBAJICHTHYIO U aTOMHYIO Macchl 3Toro Merauia. HazoBute mera.

5. Ha xmopupoBanme 18 r TeXHHMYECKOTO IMHKA pacxoayercs 5,61 (H.y.) XJjopa
Omnpeznenute MacCOBYIO JIOJIO IPUMECEH B IIMHKE.

6. PaccumraiiTe SKBHBAJICHTHYIO MAacCy JBYXBAJICHTHOTO Meraiuia, eciu 1,215 r ero
BBITECHSIIOT U3 CEPHOU KUCIOTHI 1,127 (H.y.) Boopoaa. Y CTaHOBUTE METaJLI.

BAPUAHT 18

1. B kakoM KOJMYECTBE CEPOYTIIepOia COAEPIKUTCS CTOJIBKO KE MOJIEKYJ, CKOJIBKO UX
B 50 M1 BOIBI TTpH 20°C?

2. Onpenenure mwioTHOCTH okcuaa yraepoaa(ll) mo azory.

3. IIpu xakoMm naBlIeHUHM Macca XJopa, 00beM KOTOPOTO COCTaBiseT 3 J, OyneT paBHA
3,5 1, eci Temmeparypa 20 C?

4. Tlpu BoccranoBienuu 1,305 r Hekoro okcujga mapranma mnoiydeno 0,825 1
Mmapranna. PaccunraiitTe 5KBUBaJICHTHYIO MacCcy MeTaljla U yCTaHOBHTE (POPMYITY OKCHA.

5. Paccunraiite % conepxanue BOJIbI IO Macce B KPUCTAIIOTUIpaTe Cyb(aTa HUKEISA
(NiSO,x7H,0).0OnpenenuTe n3MEeHEHHE MAcChl IPU NPOKAIMBAHUH 1 0T KpPHCTaJIOTHIPATA.

6. OnpenenuTe S5KBUBAIIEHT CEPHOIN KUCIOTHI B PEaKIUAX 00pa30BaHUs C paCTBOPOM

THIPOKCHIA Kalus: a) cylibdara Kanus, 0) rTuapocyibdara Kaius.

BAPHUAHT 19

1. Beruucnoute MaccoBbl Jonu Ta3oB B cMmecu okcuaoB aszorta(ll) m azora(IV) c
MJIOTHOCTRIO 1O BO3ayXy 1,25.

2. Onpenenure Maccy 3TaHa, cozlepncamy}o3,6'1028 MOJIEKYIL.

3. Hekwii ra3 npn 23 C u nasnennn 85,1kI1a 3anuMaer oobem 311.Kakoii 06bem Oyer
UMETH 3TOT ra3 Ipu H.y.?

4. Maccoas noiis hocdopa B ero okcujie paBaa 56,4%. YcraHOBUTE MOJICKYIISPHYIO

bopmyiy oKcuaa.

5. [Tpu H.y. 12 1 ra30BOi cMecH, cocTosIIeH U3 aMmmMuaka u okcua yriepoaa(ll),mmeror

Maccy 18 r.CKoJIbKO JUTPOB KaXK/I0T0 raza COACPKUTCA B CMECH?

6. [Tpu B3anmopetictBum 10 r metamuma(Il) ¢ pacTBOpOM COJNISTHOW KHCTIOTHI BBIACITHIIOCH
45 Bopopoaa(H.y.).Onpenennre MeTal.

BAPHUAHT 20

1. B 7,2 r BemecTBa COAEPKUTCS 5,42:10% MOJIEKYyJl. UeMy paBHa MoOJIsIpHas Macca
3TOTr0 BellecTna’?

2. B cocyne obvemom 40 1 HaxomuTcs 77 T YIVIEKUCIOrO rasa MOJl JaBIEHUEM
106,6xI1a. Halinute TemnepaTypy rasa.

3. IImoTHOCTH MapoB MPENENbHOTO YIIIEBOAOPOAA M0 BO3AyXY paBHa 4,41.YcTaHoBuTe

Monekynsipayto ¢GopMyIly 3TOTO BEIIECTBA.

4. Tlpu B3aumopericteuu 6,85 r meramn (II) ¢ Bomo#t Beaenunocs 1,12 1 Bogopona
(1.y.).Onpenenure MeTaLI.

5. BzaumoneiictBytot 100 r runpokcuaa Hatpus ul00 r cepHoii kucnotel. Onpeaenure:
Kakas cojib (KHClas WIM CPeIHss) mpu 3ToM oOpasyercs. Haiimute ee maccy. Kakoe
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BEIIIECTBO U B KAKOM KOJIMYECTBE OCTACTCS B U30BITKE?
6. VYcranoBute xumuueckyro ¢opmyay Hutpata Mertamuia (II), ecam mnpu ero
paznoxkeHuu noiayudeHo 1,62 r okcuna gannoro metaia u 0,224 n kucnopoaa (H.y.).

11.1.6. TunoBble KOHTPOJIbHbIE 32/IaHUS W MHbIe MATEPUATbI, HEOOXOAUMBIE JJIsI
OLIEHKHU 3HAHUI, YMEHHMd, HABBIKOB M (WJIM) ONbITA B X0/€ NMPOMEKYTOYHOH ATTECTAIUM IO
AUCIHHIJIMHE

DK3aMeH NPOBOJUTCS B TECTOBOM M YCTHO-NIMCBMEHHOHW (opmMe Mo BCceMy MarepHany
n3ydaeMoro kypca «O0meit XuMum»

DK3aMeHaIMOHHBIN OUJIET COEPKUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHANIMOHHBIE BUJIETbHI

Kageopa T1EIuX D9K3AMEHAIIMOHHBIA BUJET N 1
Hucuunauna Xumus
1. Buytpennss sneprus u ee puznueckuii cmbici. [lepBolii 3aK0H TEPMOJUHAMHUKU. DHTAIBITHUS.
Cranpaptabie ycnous. TemoBeie a3¢dextsr peakuuid QV u Qp. DHIO - B IK30TepMHUYECKHUE
peakiuu. JHepreTHUecKrue JUarpaMmMbl 3TUX PEaKIIHA.
2.. Qucconmanus snexkTpoautoB. Monnoe npoussenenue Bojbl. lllkana kucnoTHoCTH.
HeiiTpanbHble, Kucible U eno4YHble pacTBOpbl v ux pH. Omnpenenuts pH B HachllieHHOM
pactBope Al(OH);3
3. Onpenenuth Eq i 11 peakiuu A + B = C + ]I, ecniu koHcTaHTa ckopoct ipu 21 u 41 o°c
COOTBETCTBEHHO PaBHHI 4. 10%17,5.10%
4. Kaxosa xoHnenTpamus noros H" , OH u pH B 5 % pacTBope YKCYCHOI KHCIOTEHI.
5. B ralbBaHHYECKOM dJIEMEHTe mpoTekaeT peakuust Mg + Sn** = Mg** + Sn?*
A). HapucoBaTh cxeMmy »3JeMEHTa W ONpEIETUTh HAlpaBIE€HUE JBI)KEHUS 3JIEKTPOHOB BO
BHEITHEH IIETIH;
b).Paccuurate 3.J[.C, eciii KOHIIEHTpAIUs HOHOB [Mg2+], [Sn2+] u Sn** paBHbI cooTBeTCTBEHHO 0,1,
10 u 10 monb/1
Kageopa 1BInX 9K3AMEHAIIMOHHBIA BUJET N 2
Hucyunauna Xumus
1. 3anucatph ypaBHEHHUsI MPAMBIX U 00paTHBIX ckopocTelt rereporeHHoit (CaCOz; = CaO + COy) u
romorenHo# (2N,0 =2 N, + O, - Bce BemecTBa - ra3bl) peakiuii. DHeprus akTUBAIUU TpoIecca.
AKTHBUPOBaHHBIN KOMIUIEKC. AKTHBHBIE MOJIEKYIIHI (pacnpenenenue Makcesa).
2. Mns peaxiun 2N20 =2 Ny + O, onpenenuTs: TemoBoi 3G eKT peakun; BEIpaKeHUs IS
xoHcTaHT K. u K, u cooTHOIEHNE Mexk1y HUMH. ByieT 11 peakuusi caMOIIpOM3BOJILHO ITPOTEKATh
pu 100 °C.
3. Beruncnuts [1P CaFy, ecniu B 1 tutpe Boabl pactBopsercs 0,0157 r aToi comu.
4. Ilon6epute K03PUIMESHTH B ypaBHECHUH. Y KQKUTE OKUCIUTENh U BOCCTAaHOBUTENb. Kakoit u3
AJIEMEHTOB OKHCIIAETCs, Kakoil BocctaHaBimuBaerca? Al + KoCr,07 + HoS0, — Aly(S04)3 +
CF2(804)3 + K,S04 + H,O
5. dnarpamma ITypOe. Kakue naHHbie MOXKHO MOJIyYUTh B IUJIaHE KOPPO3UH METAJIIOB HA OCHOBE
9TOW Marpammsl?
Kageopa TIBDuX DK3AMEHAIIMOHHBIW BUJIET N 3
Hucyunauna Xumus
1. 3akon I'ecca u ero cinenctBus. TepMoxumuueckue ypaBHeHUs. PacueT TenaoBbIX 3G peKToB
XUMHYECKHX PeaKIuii Mo SHTansnusIM oopazosanus (Ha npumepe 2 NO + Cl, =2 NOCl1) n
cropanus. [IpakTnueckas 3Ha4uMOCTb 3akoHa I'ecca.
2. ®ynknuu cocrosinus cucteMsl (U, H, G, S). Mx du3udeckuii CMBICT U CBSI3b MEXIy HUMH. UTO
10 ATUM HapaMeTpaM MOKHO onpeaenuTb? OTBeTbl 000CHOBATh U MOATBEPAUTE (OPMYIIaMHu.
3. Berauciuts pactBopumocts U [IP Ni(CN),, ecmm B 500 mMa Boabl pactBopsiercs 2,09.10 © r
COJIN.
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4 . YpaBuath Metoom noiypeakiwmii: Clp + Kl + KOH = KCI + K103 + H,0
5. JI71st ralbBaHUYECKOTO dyieMeHTa Fe| Fe*? (Imoms/n) || Ag*(0,1Momnb/m) |AQ yKa3aTh MOIIPHOCT
AJIEKTPOJIOB U HAIpaBJICHUE ABMKEHUS AJIEKTPOHOB BO BHemrHel nenu. Paccunrars 3/1C.
Kageopa 11bInX 9K3AMEHAIIMOHHBINA BUJIET N 4
HAucyunauna Xumus
1. ITpunuun Jle-1llaTense. @akTOphl, BAUAIOLUIME HA CABUT PABHOBECHUS XUMUUECKON PEaKIIUU.
[Tokazate Ha mpuMepe mosrydenus ammuaka U NHs .+ HyO = NH4sOH, |, paccunras
MpeIBapUTENHLHO TEIJI0BOM 3P EKT ITON peakinu.
2. 'mpponus coneit. Ilokazare Ha npumepe KH7PO,. Crenenp un koHcTanTa ruiponusa. pH cpenbl
npu ruzpoinuse coneil. CrnocoObl CABUra paBHOBECHUS IIPU THAPOIIU3E.
3. Onpenenuth naBieHue B cocyae oobeMom 20 11 Ta30BOi CMecH MPU 20°C, cocrosimeii u3 2r
xjopa u 10r a3ora.
4. TTon6epute kodhdunmentsl B ypasuerun: Al + KMn0,+ H,S0, — Al(S04)3 + MnS0,4 + Ko
S04 + Hy0. YkaxkuTe OKUCIUTENh U BOCCTAHOBUTENb. Kakoil 3 31eMEHTOB OKUCISETCS, KaKOM
BOCCTaHABIIUBAETCS?
5. CKOJIbKO IpaMMOB HHKEJS U XJIOpa MOXHO MOJYYUTh MPH 3IEKTPOIHU3E XJIOPUIA HUKEINS TpU
Toke 8 A u BpeMeHu 2 yac. Brixo 1o Toky kaToaHoro mnpoiecca 66 %.
Kageopa 1bInX SK3AMEHAIIMOHHBINA BUJIET N5
Hucyunauna Xumus
1. "'oMoreHHsIif U reTeporeHHbIN KaTanu3. JJocTOMHCTBAa U HEAOCTATKU KaXXA0r0 METO/Ia.
MexaHu3M IeUCTBUS KaTaau3aTopa Ha CKOPOCTh U Ha paBHOBecHE peakiuu. HapucoBath
SHEPreTUYECKYIO JruarpaMmy peakiuu 0e3 Karaau3aTopa U ¢ HUM.
2. DHTpOIHUA, YTO OHA XapakTepusyer. i3MeHeHre SHTPONHH B Mpe/ernax roMOJI0THYECKOro psija,
IIPU YCIIOKHEHUU MOJIEKYII, (ha30BbIX MEPEeX0/iax, C POCTOM TEMIEPATYPhI, B PEAKIIUAX C
ydacTueM razoo0pa3Hbix BemiecTB. [1osScHUTH Ha TpuMepax: Tepmudeckoro pasnoxenus CaCOs u
B CUHTE3€ aMMHAaKa.
3. MoHO 711 TpUroTOBUTH pacTBop KoHueHtpamuen 0,01 M u 0,0005 M, ecnu T1P=4.4. 10°.
4. PaccraButh K03 durents! B ypapHeHuu: KyS + KMnO,4 + H,SO4 — S + MnSO4 + KSO4 +
H,0. Yka3arh OKUCIIUTENh U BOCCTAHOBUTEIb.
5. Kopposus ¢ BomopoaHo# 1 KUCIOpOAHOH Aenonspusanrei. JKene3Has rmiacTUHKa B KOHTAKTE C
MeHOM HaxoauTcst B BogHoM pactBope KCl. 3anummre kaToMHBIN U aHOIHBIN MPOIecC KOPPO3UH
U ypaBHEHHE peaKkiuil.

Kadgheopa I1BIuX DK3AMEHAIIMOHHBI BUJIET N 6
HAucyunauna Xumus
1. Btopoii 3akoH TepmonuHaMuku. JHeprus ['n6oca. YcmoBrue caMonpon3BOIBHOTO MPOTEKAHMS
MPOLIECCOB U TEPMOJAMHAMUYECKOE PAaBHOBECHE B HM30JIMPOBAHHOM CHCTEME. DHTAJIbIIUWHBIA U
SHTPONUIHBIN (akTopbl. PaBHOBeCHas TemIiepaTypa peakiuu.
2. CpenHsii ¥ MrHOBEHHas CKOPOCTh peakuud. CKOPOCTh TE€TEPOreHHBIX peaKUui. 3aKoH
JeHcTBUsL Macc. MOJIEKYISIpHOCTh M TOPSJAKM PEaKIUU. OHEprus akTUBaluu. AKTUBHBIC
MOJIEKYJIBI.
3. Ckonbko MoJieid 1 Mosiekya HaxoauTes B 1 mu 1 r CO? OnpenenuTh AaBjeHUE Ta30BOM CMECH,
nomerienHoi B 10 11 cocyn mpu T=298 K B xonuuectBe 40 r CO 1 42 r Noy.
4. Paccunrars pH 0,2 M NH,OH; K, = 2.10°
5. Koppo3susi ¢ BOJopoAHOM 1 KUCIOPOAHOU Aenosgpu3anuei. JKene3Has niacTuHKa B KOHTAKTe C
MeHOM HaxoauTcsi B BogHOM pactBope KCl. 3anumure KaToaHBIN U aHOIHBIN MTPOIIECC KOPPO3UHU
U YPaBHEHUE PEaKIUH.
Kadgheopa 115uX 9K3AMEHAIIMOHHBINA BUJET N7
Hucyuniuna Xumus
1. Dueprus Iub6ca. HeoOxomumocTs ee ompeaeneHus. YCIOBUS CaMOIPOM3BOJIBLHOTO
MPOTEKaHUsI TMPOLIECCOB W YCTAHOBIICHMSI paBHOBecHs. V3MeHeHHEe W pacueT SHTPONHUU MPHU
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da3zoBbIx paBHOBecusix. OmnpeneneHue SHTPOMUU U YCIOBHH, TMpU KOTOPHIX OyAeT
caMonpou3BoibHO 1poTekath peakuus: 2NOy + Oyr) & 2NOyp
2. T'maponus. BeipakeHust A CTENIEHU U KOHCTAHTBI TUAPOJIN3a. PacdeT KOHCTAHTBI THAPOIIH3A.
CocTraBbTe MOJICKYJISIPHBIC 1 HOHHO-MOJICKYJISIPHBIE YPaBHEHUS THAPOIIN3a, ONIPEICTUTE PEAKIIUIO
WX BOJHBIX PACTBOPOB:
a) ZnCly; 6) Cu(NOs),; B) FeSO..
3. Paccunrars pH 0,2 M NH, OH ; K, = 2.10°
4. Nana peaknusa: CO + Cl,= COCl;. Ucxonnsie konuentpauuu CO u xsopa paBusl 0,7 u 0,2 M.
BpluncianuTe KOHIIEHTpAallMM BCEX BEHIECTB B MOMEHT paBHoBecus, korma [Clz] = 0,1 M.
OrnpenenuTh KOHCTAHTY PAaBHOBECHUS dTOW peaKITuu.
5. B xakom wuHTepBane pH HUKenb M LMHK OyAyT KOPPOIMPOBATH B YCIOBHUSX BOJOPOIHOU
JIETIOJISIpU3aIun ?
Kageopa 1BInX DK3AMEHAIIMOHHBIA BUJET N8
HAucyunauna Xumus
1. OcHOBHBIC 3aKOHBI XUMHUU: COXPAaHEHUE MACCHI, IIOCTOSTHCTBA COCTaBa, SKBHBAJIICHTOB. [ 'a30BbIC
3akoHbl (Yucino ABoraapo, ypaBHeHue MeHnaeneeBa-Knamneiipona, 3aKoH 3SKBHBAJICHTOB,
NapuagbHbIC JABJICHHS Ta30B...). ODKBUBAJICHTHI PA3JIMYHBIX KJIACCOB BEIIECTB (OKCHJIBI, COJIH,
KHMCJIOTBI, OCHOBAHU).
2. DHepreTuyeckas jauarpamMma peakiuu. CBsi3b SHEPTUM aKTHBAIMH C TEIUIOBBIM d(dexToM.
AKTUBHpPOBaHHBIN KOMILIEKC. BiausHue katanu3aropa Ha E, W CKOpOCTH IIpsAMOI W 0OpaTHOM
peaKuHuii.
3. YpaBHATH ypaBHEHHE PEaKIMU U HA3BaTh OKUCIUTENIh U BOCCTAHOBUTENb. ONpeaeTuTh MOUIET
au peakius camorpou3BosibHo: KNO; + K,CrO7 + HaSO4— KNOj3 + Cry(SO4)3 + KoSO4 + H,0O
4. Kakoii u3 OKCHIOB Jierde BOCCTaHOBUTH Bojopoaom: Ag,0 + Hp, =2Ag + H,O wumu Cu,O + H,
= 2Cu + H,0 OtBeT 000CHOBATh TEPMOIUHAMUICCKIMHE pacdeTaMHu.
5. HanmummTe ypaBHEHUS 3JEKTPOIHBIX MPOIECCOB, MOISIPHOCTH AJIEKTPOJIOB U TOKOOOpa3yrolen
peakimn, paccuntaiite JJIC rampBaHmueckoro smementa: Fe| Fe?*(0,001mons/n) || Ag*(0,01
Monb/T) | Ag
Kageopa 1BInX 3K3AMEHAIIMOHHBIWN BUJIET N9
HAucyunauna Xumus
1. DHTpOmHsS TPOCTBHIX W CJIOXKHBIX BEMICCTB. DHTPONHUHBIC JHArPAMMbl WHIUBHIYATbHBIX
BenecTB. Bo3pactanue (yObUIb) SHTPOMIUU B 3aBHCHUMOCTH OT CTPOCHHS BEIIECTB, IpU (ha30BbIX
nmepexojax W B XHMHYCCKUX PEAKIMIX. IM0Ka3aTh HAa NpUMepax IOJydeHUs aMMuaka |
TepMuueckoro pasnoxenus CaCO3
2. BnusHue TeMmmepaTtypbl Ha CKOpocTh XuMuueckoil peakuuu. IlpaBuno Bant-T'odda.
VYpaBHeHne AppeHuyca. DHeprus akTUBALMU M MPEAIKCIOHEHIMANBHBI  MHOXHUTENb - HX
buznyecKuit CMBICI.
3. Boruucauts momsipHocTh pactBopa u pH 4 % pactBopa HCN. Kyucnor = 8.10%
4. lana oopatumas peakmus: 4HCly) + Oy 2 2H0(y + 2Clyry Beramcints AH%qs peaxIuu.
Kak moBIusOT HAa paBHOBECHYIO KOHIICHTPAITMIO XJIOpa CIICAYIOIINE U3MECHEHUS: a) TIOBHIIICHUE
TEeMIEpaTyphl; 0) yBenudeHHe OOIIETO AABIICHUS; B) YBEIUYCHHE KOHIICHTPAIIMH KHUCIOPOJa; T)
YBEJIMUEHUE 00beMa PEaKIIMOHHOTO COCY/1a; 1) BBEICHUE KaTaIn3aTopa.
5. DnekTpoau3 BOIHBIX pacTBOpoB. 3akoHbl Dapases. Jnekrponus NaCl. 3anucars kaToaHbIe U
AHOJTHBIC PEAKITUU
Kadgheopa 1BIuX 9K3AMEHAIIMOHHBINA BUJET N 10
HAucuyunauna_ Xumus
1. CranpmaptHast cBoOoaHast sHeprusi [ mb60ca oOpa3oBaHMS BEIIECTB W PacyeThl CTaHIAPTHBIX
snepruil ['m66ca xummuueckux peakuuid. Ilokaszats Ha mpumepe 3F€qy) + 4H20) 2 FesOum +
4H, ) . OnpenenuTs paBHOBECHYIO TEMIIEPATYPy PEAKLMU U KAKOW U3 (aKTOPOB SHTAIIbIHHHBIN
WJIH SHTPOMUIHBIN SBISETCS TOMHUHUPYIOIIUM B 3TOW PEAKIINH MPH CTAHJAPTHBIX YCIOBUSIX ?

47



2. Ob6partumMble peakuu. 3aKkoH AEHCTBUA Macc M KoHCTaHThl paBHoBecua K. m K, . Hx
COOTHOILIEHHE [IJIsl TOMOTEHHBIX I'a3000pa3HbIX U KOHACHCUPOBAHHBIX cucTeM. CriocoObl cABUTA
paBHOBECHUS pPEaKIIMU YKa3aHHOW B IIEPBOM BOIIPOCE.

3. Berunciauth KOHCTaHTY U creneHb aucconuanuu NH 4OH, ecnu koHUEHTpanus H*- nwonos B
0,IM pacteope  NH 4OH pasna 10 °monn/n?

4. Jano ypaBuenune.MnO, + KCIO; + KOH— K;MnO, + KCI + H;O paccraButh
kod(durmenTsl. [oligeT mu peakuus B mpssMoM HarpaBieHun? OTBEeT 000CHOBATE.

5. CocraBbTe cxeMy u paccunrtaiite DJ[C raqbBaHMYECKOTO 3JIEMEHTa, B KOTOPOM OBl IpoTeKasia

peaxus: Zn + Co”* = Zn** + Co, ecii KOHIGHTpALMs HOHOB B pacTBope: [Zn°*] =15
MOJIB/JT U [C02+] =0,01 monp/n
Kageopa 1BInX D3K3AMEHAIIMOHHBINA BUJIET N 11

1. Aucyunauna Xumus
2. ObpatuMble M HEOOpaTHMbIE TNPOLECCH. YCIOBUS H3MEHEHHsS HAarpaBlICHHs OOpPaTUMBIX
XUMHUYECKHX PEeaKuil. DHTANBIUUHBIN U SHTPONUIHBIN (hakTopbl. PaBHOBECHAsI TemrepaTypa U
ee OIlpeieJIeHHE Ha IPUMEPE peaKLUu:
4HC|(F) + Oz(r) 2 ZHZO(F) + 2C|2(r) AH0298: -112,24 xJIx.
3. CremneHb U KOHCTaHTa Auccoruanu. CuibHbIE U c1a0ble 3JEKTPOIUTHL. BUJIbI KOHIIEHTpaIHii.
Pacuer cremenu auccommanuu u pH pacTBopoB Ha mpumepe cinaObIX KUCIOT U OCHOBaHUM.
Paccuurars pH u crenens nucconuanuu 0,1 M pactBopa yKCyCHOW KMCIIOTbI
4. Kaxoit 06bem 3anumMarot 20 T xj0pa npu 30°C u nasnenun 150 arm?
4. Koncranra paBHoBecHs peakuuu Ny + 3Hyp) 2 2 NH3 Ke=0,1 npu 673K. PaBHOBecHbIE
koHeHTpanuu [Hy] = 0,6 mons/n; [NH3] = 0,18 monb/n. BeruncnuTth HauanbHYI0 U paBHOBECHYIO
KOHIEHTpALMH a30Ta.
5. CranpHasi KOHCTPYKLMSI HaXoAUTCA B MOpPCKOW Boje. Kakue mpoiiecchl MpOTEKalOT MpU ee
koppo3uu? Kak H3MEHUTCS KOPPO3MOHHBIA TPOIECC, €CIM K KOHCTPYKLUUU NPUCOETUHUTH
LIUHKOBBIN NIPOTEKTOP?
Kageopa 1BInX 9K3AMEHAIIMOHHBINA BUJET N 12
HAucyunauna Xumus
1. Ilpmunun Jle-IllaTense. @akTopsl, BIMSAIOMME HA CABUT PAaBHOBECHS XUMHUYECKON pPEaKIUU.
[Tokazate Ha mpuMepax nomydeHus ammuaka 1 NHj + Hy0 5 = NH,OH,,
2. Tepmonunamuueckas cuctema. Buasl cuctem. CoctosHue cucteMbl. OyHKIIUU COCTOSHUS U
napamMeTpsl CHUCTeMbl. BHYTpeHHss sHeprus (ee (puU3MuUecKHil CMBICH) M SHTAJIBIHS CHUCTEMBI.
[TpakTHyeckoe NpUMEHEHUE 3TUX BEJINYMH.
3. Ilpu BoccTaHoBieHUH BoAopoaoM 1,34 r okcuaa snementa odpaszoBanocs 0,324 r BoabI.
OnpenenuTs SKBUBAJIEHTHYIO MAacCy JIByXBaJIGHTHOTO 3JeMeHTa. YTo 3To 3a 31eMeHT?.
5. Beranciure pH u pOH 1 crenens auccormanyy pactsopa:8 % pacrsop HF K =6,61.10.
IInotHOCTB pacTBOpa paBHa 1,2 r/em®
6. Uepes pactBop FeCl, mponyctnnm Tok cuinoit 3A B teuenun 10 munyr PaccumTars maccy
’Kelesa BblenuBIIerocs Ha katogax npu B.= 80 %. Kakas mapannenbHast peakiusi mpoTeKaer
Hapsily ¢ BBIJIEIEHHEM jKelle3a Ha karoae?Kakoil raz m B KakOM KOJIMYECTBE BBIJEIINJICS Ha
uHepTHbIX aHonax npu 100 % BeIxoze mo Toky.?

Kagheopa IIBIuX S9K3AMEHAIIUOHHBIN BUJET N 13
Hucuunauna Xumus
1. TlomAaTHEe O CKOPOCTM XMMHMYECKMX peakuuil. CpenHsis U MTHOBEHHAsl CKOPOCTb PEaKIMH.
DHeprus axkTHBAIMM Tpollecca B OOBIYHOW peaklWd U TMPH HMCTHOIH30BAHUHM KaTalu3aTopa.
CKOpOCTh TETEPOTCHHBIX PEAKITUN U UX 0COOCHHOCTHU. [1opsIIOK 1 MOJIEKYIISIPHOCTD PEaKIIUH.
2. Tonbepute xodhduimentsl B ypaBuenuu Bi,O3 + KOH + Br, — KBiO3; + KBr + H,0 .
VKaXuTe OKHCIHTEIb M BOCCTAaHOBUTENb. Kakoi H3 DJJIEMEHTOB OKHCISICTCS, KakKou
BOCCTAHABIIMBACTCSI? TIOWJET JIM JaHHAs peakius B mpsiMmoM HampaieHun? OTBET 000CHOBAThH
pacyeTom.
3. Haittu pH u xoHuenTpauuto ruapokcua-uona 0,1 % CHzCOOH , p =1 r/em®
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4. VicxonHble KOHIIGHTpAIMH a30Ta U Bogopoaa B cucteme: Nj y + 3Hy (n 2 2NHspy 66 [No]
= 2 MOJB/I, [H2]= 8 monws/n. K MoOMeHTy HacTymuieHUs paBHOBecus mpopearuposaio 10%
MCXOJHOI0 KOJHYeCTBa a30Ta. Bo CKOJNBKO pa3 M3MEHUTCS JAaBlIEHUE TOCie NMPUXOJa peakluu K
pasrosecnio. T = 500°C.

5. CocraBbTe cxeMy u paccunTtaiite DJ[C raJbBaHMYECKOTO 3JIEMEHTa, B KOTOPOM OBl IpoTeKasia

peaKiys: Cd + Cu* = Cd*" + Cu, ecin koHIeHTpanus HOHOB B pactBope: [Cd*"] = 0,1
MOJIB/JT U [Cu2+] =0,01 monp/n
Kagedpa I1BInX 3K3AMEHAHHOHHBIﬁ BHUJET N 14

Hucyunauna Xumus
1. CBa3p cTannapTHOi sHeprun ['m66ca peakuu ¢ KOHCTaHTOW paBHOBecHdA. CBsa3b Mexny K, u
K. 3aBucHMOCTbh KOHCTAHTBI CKOPOCTH PEaKLMU B 3aBUCUMOCTH OT TEMIIEPaTypBhI.
2. 3akonsl Payns. D0ymuockonus u kpuockomus. OcMmoc u ocMoTHYecKoe naBieHue. CuiabHbIe
U cinalble 37eKTpoiauThl. CTeneHp AUCCOUAIMKN U KOHCTaHTa qucconuaiui. OT 4ero 3aBUCST 3TU
BEJIMYUHBI?
3. Bo ckonbko pa3 pactBopumMocth (Monb/1) Fe(OH),, 6onpiie pactBopumoctu Fe(OH) 3, ecnu
IP;=5-10"°; TIP ,=3,8-10%
4. KNO; + KMnO,4 + KOH — KNO3 + K;MnO4 + H;0. PaccraButh k03 PuIMEHTHI, yKa3aTh
OKHCITUTENh U BOCCTAaHOBUTEIb. [l0ii1eT T caMOnpOn3BOIBHO PEAKIIMS B IIPSIMOM HaIpaBiICHUHU?
O060cHOBaTh OTBET PACYETOM.
5. DIIeKTpOoNM3 PpaciulaBOB W PacTBOpOB. B ueM 3axmroyaroTcss OCOOCHHOCTH AJIEKTPOJIU3A B
BOJHBIX pacTBopax? YUTo Takoe BBIXOJI MO TOKY U MEPEHAIPSIKEHUE PeaKIuu?
Kageopa 1BInX S9K3AMEHAIIMOHHBIA BUJET N 15
HAucyunauna Xumus
1. O6patumsble peakuuu. 3aKOH AEHCTBHUs Macc M KOHCTaHThI paBHoBecusa K. u K, BzaumocBss3b
STHX BEJIMYUH Ui  roMoreHHbIx rasooopasueix 4HCly + Oy < 2H0n + 2Clyy wu
KoHJieHcupoBaHHbIX cucteM CaCO3z = CaO + COa.
2. I'mpponu3 coneir. CreneHb W KOHCTaHTa rujponusza. dusnueckuid CMbICT ITHUX BETUYHH?
Crynenuarsiii ruaponu3 Ha npumepe ZNCl, u NayHPO,. Biusiaue temneparypst Ha K. Kakumu
croco0aMu MOXKHO TOJABUT THAPOIHA3?
3. PaccumTats konueHTparuio noros H, OH 'u pH 0,5 % pactsopa NH,OH
4. Ilonb3ysch TaONUYHBIMU TaHHBIMU, paccunTath AH 98 peakiun CO(ry + HoO = CO; () + Ha ()
Omnpenenutb: a) AU®gg peakuuu; 0) CKOIBKO TpaMMOB U CKOJbko nuTpoB CO BCTymwio B
PEaKIuIo, eciiu BbIeniIoch 14,66 x/x Tera (H.y.)?
5. CranbHas netanb ObUla TalbBaHUYECKH OIIMHKOBaHA 3a 1 yac 40 MUHYT B BOJHOM pacTBOpeE
ZnSQ,4 Macca nokpsiTust coctaBuina 7,84 , B,= 72,2%. Uemy Oblia paBHa cujia Toka?
Kageopa 1BInX D9K3AMEHAIIMOHHBI BUJIET N 16
HAucuyunauna Xumus
1. DHeprusi aKkTHBAIMH, MEPEXOAHOE COCTOSHUE M AKTUBHPOBAHHBIN KOMIUIEKC Ha MpUMeEpe
OJHOCTaAUMMHOM peakuuu. HaprucoBaTe quarpaMMmy peakiuu.
2. CryneHyatasi JUCCOIMAIUS TIEKTPOIUTOB B pacTBopax. KOHCTaHTBI AUCCONMAIIMUA KUCIOT U
ocHOBaHMI. OCHOBHBIE, KUCIIBIE U cpeaHue conu. Mx auccormanus.
3. Ompenenutb pacTBOpUMOCTh AgrS, ecnu ero [P = 6.10°° . Kak m3menures PacTBOPUMOCTh
Ag,S eciu B pactBop 106aButh 0,5 M K>S
4. Bpbluucauth KoHIEHTpauuto HoHoB Bojpopona u pH B 0,01 M NaOH u 0,01 M pactBope
NH,OH.
5. Paccunraiite D/1C snemeHTa Pt/Co®* 0,01; Co®" 10* /1 cr*t 10'3, Cr , 10°M/n/ Pt, .Vkaxure
PEaKIMH U TMOJSIPHOCTD JIEKTPOJIOB.
Kageopa 1BInX 9K3AMEHAIIMOHHBIA BUJET N 17
Hucyunauna Xumus
1. OkucIUTEenTbHO-BOCCTAHOBUTENIbHBIE peakiuu. Kpurepuu, onpeaensiomnye HarnpaBieHUE 3TUX

peakumii. Metos momypeakiuii ais nmogadoopa ko3 GUIMEHTOB YpaBHEHUN HA IPUMEPE PEAKIIHH:
Cu,S + HNO3 (xoHL) — CU(NOg)z + H,S0O,4 + NO

49



2. OCOOEHHOCTH KHHETHUKU TE€TEePOTEHHBIX peakiuil. ['OMOreHHBIi M TeTepOreHHbBIN KaTaius.
JlocToMHCTBa W HEIOCTaTKM TOMOT€HHOTO M TETEepPOreHHOro Karanuza. YTto HeoOXoIumo
NPENPUHATH, YTOOBl YBETUYUTh TPOU3BOAUTEIBHOCTh PEAKTOPA MPHU T'€TEPOreHHOM KaTaiuse.
[TpyunHBI U3MEHEHUs CKOPOCTH pEeakluu MpU BBEICHUH Karanu3aropa. HapucoBaTh nuarpaMmel
peakuuu. Biuser nmu katanu3aTop Ha paBHOBECHE U TeToBoi 3 dekt peakunn?
3. Onpenenute pH pactBopa, conepxariero B 11 0,351 NH,OH.
4. Jna peakuun 2CUgs + 1/205r) = CuOgs  AH9g  KOTOpOH cocraBiser -167,6 xJIx,
paccuuTaTh: a)CKOJIBKO JUTPOB KHUCIOpPOJa BCTYHIIO B PEaKiuio, eciu Belaenuiaoch 335,2 k/x
terta? 0) AU®,gg peakiuu (B udpax).
5. CKOJIBKO TpamMMOB CEpPHOH KHUCJIOThI 00pa3zyeTcsi OKOJO HEpacTBOPUMOIO aHoja Mpu
anekTposinze BoaHoro pactBopa Na,SO,, e Ha 3TOM ke aHoJe BbIAenuiIock 1,12 m kuciopona
(n.y.). PaccunTaTh Maccy ra3a o6pa3oBaBIIErocsi Ha KaTo/Ie.
Kageopa 1BInX DK3AMEHAIIMOHHBIN BUJET N 18
HAucyunauna Xumus
1. OcHOBHBIE 3aKOHBI XUMHUU: COXPAaHEHUE MAaCChl, IOCTOSIHCTBA COCTaBa, SKBUBAJICHTOB. |'a30BbIe
3akoHbl. (Yucno ABorampo, ypaBHeHue MenneneeBa-Knanelipona,3akoH 3KBUBaJICHTOB).
OKBUBAJIEHTHI Pa3JIMYHbIX KJIACCOB BEIIECTB (OKCHIbI, COJIU, KUCIOThI, OCHOBAHUS).
2.MexaHu3M U CTaIUHHOCTb peakiuil. MONeKyIIpPHOCTh AIIEMEHTApHBIX CTaAUNd W
JHEPreTUYEeCKas auarpaMMa MHOTIOCTaIuHHOM peakuuu. Jlumutupyromas cragud. [lopsgok
peaxIuu.
3. 3akoH I'ecca u ero cneacrBus. Tepmoxumuueckue ypaBHeHUs. Pacuer TemnoBbix 3¢(deKkToB
XUMHYecKHX peaknuii. [loka3aTe Ha mpuMepe peakiuy CUHTe3a aMMHUaKa.
4. Ins peaknuu 2N,0 = 2 Ny +O, onpenenuth: 1) paBHOBECHBIE KOHIICHTPAITUHU BEIIECTB, ©CIH
ucxoanas [N,O] = 0,2 M, a k MOMeHTY paBHOBecus mpopearupoBaio 20 % 3aKkuCH a30Ta;
Ompenennts K, n K.
5. Kak nmpoTekaeT Koppo3usi XpOMHUPOBAHHOTO CTAIbHOTO M3AENUs: a) B KUCION U 0) HeHTpaIbHOU
cpele TMpU  HapyUIeHHMH LEeNOCTHOCTH MOKphITUA? CocTaBbT€ CXE€Mbl KOPPO3MOHHBIX
rajqbBaHUYECKHUX AJIEMEHTOB M 3alIMIINTE YPAaBHEHUSI pEAKIIUil.

Kageopa 1BInX 3K3AMEHAIIMOHHBIA BUJIET N 19
Hucyunauna Xumus
1. Onpexemuts pH 0,01 M HC1 1 0,1 M HCN (K = 8.10™).
2.3ak0oH JeHCTBUS Macc. 3aBHCHUMOCTb CKOPOCTH XHMHYECKOM peakuuu OT KOHILIEHTpalHuu
peareHToB M Temmeparypbl. DHeprus axktuBauuu. llopsnaku peakuuu. KoHCTaHTBI CKOpOCTH U
paBHOBECHS.
3. DHrponus. DHTpONMHHBIE IUarpaMMbl HWHAWBUIYaJIbHBIX BellecTB. Bospactanue (yObuib)
SHTPONHUHM B 3aBHCHUMOCTH OT CTPOEHHUS BELIECTB, MpU (Pa30BbIX Mepexofax U B XUMHUYECKUX
peaxkusx.
4. ana peakuusi: CO + Cl, = COCl1,. Ucxoansie konuentpauun CO u xiopa pasusl 0,5 u 0,2
M. OnpenenuTh paBHOBECHBIE KOHIICHTPALMHM BCEX BEIECTB B MOMEHT BpeMeHH, korna [Cly] =
0,1 M. Paccuntarh KOHCTaHTY paBHOBECHUS PEAKIIVH.
5. OnpenenuTs TeMIIEpaTypy, Bblllle KOTOpoi Bo3MoskHa peakuus: 2HS + 30, = 2 H,0 + 2 SO,.
Bce BemectBa razoo0pasnbl. aeT nu peakius caMOnpou3BOIbHO MPH CTaHJAPTHBIX yCIOBUIX?
OHTPONUUHBINA WM SHTANBIIUAHBINA (GaKTOp ONpeaessieT NPOTeKaHue peakuu?
Kageopa 11BInX DK3AMEHAIIMOHHBINA BUJIET N 20
Hucyunauna Xumus
1. BnausHue TemmepaTtypbl Ha CKOpocTh Xumuueckoi peakuuu. I[Ipasuno Bant-T'odda.
VYpaBHeHne AppeHuyca. ODHEprus akTUBALUU M IPEASKCIOHEHIMAIBHBIM  MHOXHUTENb - HX
busnaeckuii cMbic. Kak MoxxkHO caBuHyTh paBHOBecue peakuuu 2N,O = 2 Ny +O, B oOpaTHOM
HamnpasiieHuy, ecau AH,, < 0.
2. Boruncnuth KoHIIEHTpaluio HoHoB Boxopoaa u pH B 0,01 % pactBope NaOH.
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3. Mns peakuuu 2N,0 = 2 Nj +O; onpenenuts: 1) paBHOBECHBIC KOHIIGHTPAIIMH BEIECTB, €CIIU
ucxoguas [N20]=0,2 M, a k MomeHTy paBHOBecusi mpopearupoBaiio 20 % 3akucu a3o0Ta;
Omnpenemuts K, 1 Kc. 2) BO CKOJIBKO pa3 U3MEHHUTCS JABJICHUE P PABHOBECHH 110 CPABHEHUIO C
HCXOJHBIM COCTOSTHUEM?

4. SnCl;, + K;Cr,07 + HCl — SnCl, + CrCl; + KCI + H,O. PaccraButh KO3 GHUIMEHTHI, yKa3aTh
OKHUCJIUTEJb U BOCCTAaHOBUTENb. [lolIeT 11 caMOnpor3BOIBHO peaklysl B MPSIMOM HarpaBieHUH?
O060cHOBaTh OTBET PACYETOM.

5. Jlis raipBaHHYECKOro sjeMeHTa Fe| Fe*? (0,001moms/m) || Ag'(0,1momb/m) |AQ yka3aTh

HOJ'ISIpHOCTB 3JICKTpOI[0B nu HaHpaBHCHI/Ie JOBUXXCHUA 3JICKTpOHOB BO BHeHIHefI IICIIN. PaCC‘-II/ITaTB
DJIC

Kageopa I1BInX 3K3AMEHAHI/IOHHBII71 BUJET N 21
JMucyunauna XUMHUs
1. OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE M OOMEHHBIC peakuuu. Kpurepuu, onpenenstonue

HaIpaBJICHUE 3TUX peakiui. PaccTaBUTh KO3 (GUIIMEHTHI U TIOKa3aTh HA IPUMEPE PEAKIIHH:

Al + KMnO,4 + HSO;— Aly(SO4); + MnSO,4 + K;SO4 + H,O moitner v gaHHas peakius
camoIpou3BoJIbHO? OTBET 000CHOBATH PACUCTOM.

2. Paccumrarh TerioBoi 3 ekt mporecCa u paBHOBECHYIO TEMIIEPaTypy IS PEaKIvu:

AlLC; (o + 60, = 2Al,05() + 3CO,. Kakoe xoun-Bo Teruia BeiaenuThes npu oopasosanun 10 1 CO,.
3. Haiitu pH u xonuentparuto ruapokcua-uona 6 % CH3COOH ,p=1,1 r/em®

4. TepmonuHamuueckas cucremMa. Bunpsl cucteM. BHYTpeHHSISI SHEPTHsl, SHTAIbIHS, SHTPOIUS U
sHeprusi [mb06ca cucrempl. X (pu3myueckuii CMBICI, B3aUMOCBSI3b M NIPAKTHYECKOE MPUMCHECHUE
JTHUX BEJIMYHH.

5. IlpuuuHBl BO3HWKHOBEHHUS TallbBaHOMAap Tpu Koppo3uu. CrocoObl 3almUThl METAIOB OT
KOPPO3HH.

Kageopa 1BInX DK3AMEHAIIMOHHBIA BUJET N 22
HAucyunauna Xumus
1. F'omMoreHHbI# U TeTEpOTreHHBIN KaTanu3. BiusHue karanuzaropa Ha 6apbep mpsMoil U1 oOpaTHOM
XUMHYecKor peakiuu. Karanum3z u xumudeckoe paBHOBecHe. JIOCTOMHCTBA M HEIOCTaTKU
TOMOTE€HHOTO ¥ TeTEPOTCHHOTO KaTaJIn3a.
2. Paccuurare pH u crenens nuccounanuu 0,1% pactsopa NH,OH, K, =1,8.10 >
3. TereporeHHoe paBHOBECHE OCAJOK - HACBHIIICHHBIA pPAacTBOP TPYAHO PACTBOPHMOIO
AIIEKTPOJIUTA. Paccunrars [1P naceimennoro pactopa Al(OH); eciu KoHIIEHTpaust
nonoB OH B Hem paBHa 107 m/1. Kak MOXHO CABUHYTHh PAaBHOBECHE B ATOM Cilydae B IPSIMOM U
o0paTHOM HampaBleHUsX?
4. AH®p9g peaktmut Cdrs) + 1/20,r) = CdOgy) cocTaBnster - 256,43 k. Onpenenuts: a) AU
peakiuu B nudpax; 0) ckonbko Mmojei Cd HeoOXoauMO B3sATh, UYTOOBI BBIIEIHIOCH 628 kJ[x
Teria’?
5. CocraBbTe cxemy u paccuutaiite D/[C raibBaHHUYECKOTO 3JIEMEHTa, B KOTOPOM OBl MpOTeKaia

peaKius: Ni + Ag" = Ni** + Ag, eciu koHuenTpauus uoHos B pactsope: [Ni’*] = 0,01
mounb/1 u [AgT] = 0,1 Mons/n
Kagheopa I1bIuX 3K3AMEHAHI/IOHHI)II71 BHUJET N 23

Hucyuniuna Xumus
1. Koncranra ckopocTu. DHeprus akTHUBAIMH Mpolriecca. AKTUBUPOBAHHBIM KOMILJIEKC. AKTHBHbBIE
MOJIeKyJbl (pacmpenenenue MakcBemna). OHeEprust aKTUBAIMM, IEPEXOJHOE COCTOSHUE U
AKTMBUPOBAHHBI KOMIUIEKC Ha NIpPHUMEpPE OJHOCTAaAUNHOM peakuuu. HapucoBaTe nmarpammy
peakuuy. BimsiHue temneparypsl Ha CKOPOCTb XMMUYECKOU pEeaKIvy.
2. CKoIBKO Teruia BBIIENHUTCS IpU 00pa3zoBaHuM 1 Kr kpemHUs 1o peakuuu SiOp + 2M(Q () =
ZMQO(TB)+ Si(TB);

HaiiTn paBHOBECHYIO TeMnepaTypy JaHHOW PEaKIUu.
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3. PaccraButh KO3 HUIMEHTH M MOKa3aTh Ha npumepe peakiuu Fe,0O; + KNO; + KOH—
K,FeO4 + KNO3 + H,0

OTBeTuTh Ha BONPOC, MOWIET JM JAaHHAS peakius camonpou3BoiibHO? OTBET 00OCHOBATH
pacueTom.
4. OnpenenuTh JaBJICHHUE B cocynne o0bemMoM 14 11 ra30BO¥ cMecu mpu 20°C, cocrosimeii u3 18 r
xJjopa u 12 r a3ora.
5. 3anumuTe ypaBHEHHUS SJIEKTPOJHBIX MPOLECCOB U TOKOOOpAa3yIoIIel peakiuu, paccuuTaiite
D/IC ranpBannyeckoro saementa: Cu | CU2+(O,01MOJ'IB/J'I) | Ag*(0,1 moms/n) | Ag

Kageopa NBIuX DK3AMEHAIIMOHHBIN BUJET N 24
Hucyunauna Xumus

1. Teopus snekrponauTudeckoil quccornuannu. CriocoOb! BepakeHus: KoHIeHTpauid. CHiIbHbIE U
cnabpie anekTponauThl. CTeneHb W KOHCTaHTa nuccouuauuu. Haditu pH u KoHueHTpanuio
ruapokcua-nona 6 % CHsCOOH (p = 1,1 r/em’)
2. Tepmonunamuyeckasi cucreMa. Bunbl cuctem. CocTosiHUE CUCTEMBbl. BHYTpeHHsIsT sHeprus u
DHTAIBIHNSA CUCTEMBI. DU3MYECKHUI CMBICI STHX BEIIMYMH U B3aUMOCBSI3b MEXK/Y HIMH.
3. Ilpu kakux ycnoBusx Hago BecTu peakuuto Ny i + 3Hz ) < 2 NHs (), AH0298: -92.3 xJIx,
YTOOBI IMOJIYYUTh MAaKCHMAaJbHBIM BbIX0oJ ammuaka? Kak OOBSICHHTH, YTO Ha MPaKTUKE CHUHTE3
aMMHMaKa BeAyT IPH BHICOKHMX HABICHHSIX U Temmeparype (400-500°C)?
4. Boraucnuts pH 0,1% pactBopa Ca(OH); ecnu ero I1P = 5,5.10°.
5. PapunupoBanue MeTassioB U mosiyueHue Meau. ONUIIMTE MPOLECCHl, IMPOTEKAIOLUEe MPHU
ANEKTPOXUMHUYECKOM CIIOCO0E MOTYyYSHHS ME/IH.

Kageopa 1BInX DK3AMEHAIIMOHHBI BUJET N 25
HAucyunauna Xumus
1. CramgapTHble SHTAIBNHA OOpa30BaHUS MPOCTBIX W CIIOXKHBIX BEIMIECTB. DHTPONHS H
TepMOJMHAMHUYECKas BEepOsSTHOCTh. He mpoBoas pacueToB yka3aTh B KaKUX PEAKIHSIX SHTPOMHS
BO3pacTaeT, a B KAKUX YMEHbIIAeTCs?
PC|5(F) 2 PC|3(F) + Clz(r); C(I-p) + 2H2(r) 2 CH4(F); CO(F) + HzO(r) 2 Hz(r) + COQ(F) OT1BeTHI
000CHOBATb.
2. T'ereporeHHoe paBHOBeCHE OCAJIOK - HACHIIIEHHBIM pacTBop. Hammcars Beipaxkenue [1P st
Cr(OH); u paccunTaTh pacTBOPUMOCTH 3TOTO COCAWHEHHS B M/J M /1. YCIOBUS OCAXKICHUS U
pacTBOPEHMS OCAIKOB.
3. BHyTpeHHSSI 3HEpPTHs W JHTAIBIUS CUCTEMBI. [IpakTHueckoe NpPUMEHECHHE 3THUX BEIHYHWH.
[TepBbliii 3aK0H TepMOAUHAMUKU. DHTanbnus. TernoBbie 23QdekTsl peakuuii QV u Qp. SuA0 - u
IK30TEPMHUECKUEC PEAKIIHH.
4. Ilpu xakoM oOIIeM AaBJIEHHU JIOJDKHA HaXOMUThCs paBHOBecHas cuctema PCls ) = PClyy +
Cly(r), uT00sI maprmansroe aasienue PCls mpu 250°C 6buto pasro latm. K= 1,78.
5. IIpu snextponu3ze BoaHbIX pactBopoB MgSO4 u CuSO,4 B IBYX MOCIIEIOBATENTHFHO COSAMHEHHBIX
AJIEKTPOJIM3Eepax Ha KaToJe OJHOrO M3 HuX BhImeimiaochk 0,2 T Bomoponma. Paccumrarh Maccel
BEIIIeCTB, 00PA30BaBIINXCS HA BCEX IPYTHX AIIEKTPOax (aHOABI HE pAaCTBOPUMBIE) TIPU BBIXOJE 110
Toky 100%.

IlepeyeHb BONIPOCOB U 32JaHUM /151 MOATOTOBKHU K IK3aMEHY
(OIIK-1: MOIIK-1.1)

1. OCHOBHBIE 3aKOHBI XHMHHM (COXpaHEHHE MAacChl, MOCTOSHCTBA COCTaBa, SKBHUBAJICHTOB.
["a3oBbie 3akoHBI (ABoOraapo, MenneneeBa-Kiamneiipona). [lapiuansHbie naBieHus Ta30B. 3aKOH

52



SKBUBAJIEHTOB. OCHOBHBIE MOHATHS XUMUU (aTOM, XUMHUYECKUN JIEMEHT, U30TOIBI, MOJIEKYIA,
WOH, CBOOOHBIN pajiuKai, MOJIb U SKBUBAJICHT).

Xumnueckas popmyrna. AOCONIOTHBIE U OTHOCUTENIbHBIE MAacChl aTOMOB. ATOMHasi €IUHHIIA

Maccbl. Yucno Aporaapo. OTHocuTenbHash MOJEKyispHas Macca. Moas. MossipHas Macca.
OKBUBAJIECHTHI Pa3IMYHbIX KJIACCOB BEILIECTB.
2. Tepmonunamuueckas cucreMa. Bunsl cuctem. CocrosiHue cucteMbl. BHYTpeHHss sHeprus u
JHTaNbNUA  cUCTeMBbl. [IpakTMdeckoe IpuMeHeHHMe HSTUX BelauduH. llepBelii  3aKoH
TepPMOJAMHAMUKHA. OHTanbnusa. TemmoBeie dddextet peakumii Qv um Qp. DHIo - w
JK30TEPMHUUYECKUE PEAKIIVH.

Cranpapthbele ycnoBusa. CranpapTHble cocTosiHMA. CTaHAapTHbIE SHTANbIMM 00pa3oBaHUs
IIPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOINS U TEPMOJAUHAMUYECKAS BEPOSTHOCTbD.

3akoH I'ecca n ero cnencrus. Tepmoxumuueckue ypaBHeHHs. PacueT TemnoBbIxX 3¢ @eKkToB
XUMHUUYECKHUX peakiuil. DHTponus. BTopoii 3aK0H TepMOJUHAMUKU. Y CIIOBUE CAMOIIPOU3BOJIBHOTO
IIPOTEKaHUs NPOLIECCOB U TEPMOJUHAMUYECKOE PABHOBECHE B U30JIMPOBAHHON CHCTEME. DHEprus
['n66ca. YciaoBus caMOINPOM3BOJNIBHOTO TPOTEKAHHS TPOLIECCOB W PABHOBECHS B 3aKPBITHIX
cucrtemax. Da3oBble paBHOBECUSA. OHEpPreTHYECKas JIuarpaMma peakiuu. TpeTuil 3aKoH
TEPMOJUHAMHUKU. AOCOIIOTHAs HHTPONMSI MPOCTHIX M CIOXHBIX BEIIECTB. DHTPONMIHbBIE
JarpaMMbl MHIUBUAYaJIbHBIX BellecTB. Bo3pactanue (yObUIb) SHTPONMM B 3aBUCHUMOCTHU OT
CTpPOEHMSI BELIECTB, NpH (a30BbIX MEpexoJax M B XHUMHUYECKUX peakuusax. CBA3b 3HEPruu
aKTUBAIMU C TEIIOBBIM 3 dexTom. OOpaTtumbie 1 HEOOpATUMBbIE MPOLECCHI. Y CIIOBUS U3MEHEHHUS
HarpaBiIeHUus OOpaTUMBIX XHMHYECKUX pPEaKUWi. DHTaIbIMHUUHBIA W SHTPONUHHBIA (aKTOPHI.
Temneparypa uaBepcun peakuuu. CBs3b cTangapTHOH sHeprun ['n606ca peakuy ¢ ee KOHCTAaHTON
paBHOBECHs. 3aBUCHMOCTh KOHCTaHThl paBHOBECHsI OT TeMmieparypbl. CTtangapTHas cBOOOJHAs
sHeprus ['mb6ca oOpazoBaHMsl BEIECTB M PAacyeThl CTaHAAPTHBIX 3Hepruil ['m6bca XMMHUYECKUX
peaKuuii.

3. Kuneruka xumuueckux peakuuil. CpelnHsii U MrHOBEHHas CKOpocThb peakuuu. CKOpocTb
TFeTepOreHHBbIX peakuui. 3aKOoH JAEWCTBUS MacC. 3aBUCHMOCTb CKOPOCTH OT KOHIIEHTpalUuu
pearenToB. llopsakum peaknuu. KoHCTaHTa CKOpoCcTHM. OHEpPrus axkTHUBAaLUHU  IIpoliecca.
AKTHBUpPOBaHHBIA KOMILUIEKC. AKTHUBHBIE MOJEKYyNbl (pacmpeneneHue MakcBesuia). DHeprus
AKTHBALIMHU, NIEPEXOTHOE COCTOSSHUE U aKTMBHPOBAHHBIM KOMIUIEKC Ha IPUMEPE OJHOCTAIUIHON
peakuuu. BrnusHue temieparypbl Ha CKOpocTbh Xxumuueckoil peakuuu. IlpaBuno Baut-I'odda.
VYpaBHeHne AppeHnyca. ODHEprus akTUBALUM WM MPENIKCIIOHEHIMAIBHBIM  MHOXHUTENb - HX
¢uznueckuit cMbici. ['OMOTE€HHBIM U reTeporeHHbld KaTanus. ['oMoreHHb Kartanu3. Biushue
KaTaJln3aTropa Ha SHepreTudeckuil 6aprep npsMoi U oOpaTHOM XxuMUYeckol peakuuu. Karanus u
XUMHYECKOE paBHOBecHE. JIOCTOMHCTBA M HENOCTAaTKM ATOrO BHJAA Karainusa. l'eTeporeHHbIN
KaTaJiu3 U ero ocoOeHHOCTH. [IpoMeXyTouHble COEIMHEHHs B TETEPOI€HHOM KaTajus3e.
JlocToMHCTBa M HEAOCTATKU TETEPOTeHHOr0 Kartanu3a. BimsHue karanuzaropa Ha E. ¥ cKOpocTH
npsMoil u oOpatHoW peakiuil. [IpyHIMO MOABMXKHOTO (IMHAMMYECKOro) paBHOBecus Jle-
[Hlarense. OOpaTtumble peakuuy. 3aKOH AEHCTBUS Macc M KOHcTaHThl paBHoBecus K¢ m K, . Hx
COOTHOILIEHHE JJIsi TOMOTEHHBIX ra3000pa3HbIX M KOHJEHCHPOBAHHBIX CHCTEM. MeXaHu3M U
CTaJUMHOCTH peakiuii. MoneKyaspHOCTh (MOPAIO0K) JIEMEHTAPHbBIX CTaaui U quarpammbl  Eakt-
IIyTh MHOTOCTaJIMHHON peakuuu. Jlumutupyromas cragus. CBsi3b KOHCTAHT CKOPOCTEW U dHEPTuit
aKTUBALlMM TPSIMONM M 0OpaTHOW XMMHMUYECKOH peakUuuh COOTBETCTBEHHO C KOHCTaHTOU
paBHOBECHsI M TEIUIOBBIM 3(PdexToM peakuuu. OcoOEHHOCTH TeTepOreHHOr0 pPaBHOBECHUS U
MaTE€MaTUYECKON 3alIMCH KOHCTAHT PABHOBECHS T€TEPOTCHHBIX XUMHUECKUX PEAKIIHI.

4. Teopust dIEKTPOIUTHYECKON auccoranuu AppeHnyca. CTeneHb M KOHCTaHTa JUCCOLMAIIUH.
Bunel xonuentpauuii. Pacuer crenenn auccounanmu u pH pacTBopoB Ha mpuMmepe ciadbix
KHCIIOT M OCHOBaHuM. [lucconmanusa snexrpoiautoB. MoHHoe mnpoussBeaenue Bonbl. Illkana
KHCJIOTHOCTH. HelTpanbHble, KUCIbIE | meT09Hble pacTBOpbl M uX pH. CriocoObl MOIKUCICHUS U
NOLIEeIaYBaHUS BOJIHBIX pacTBOpPOB. Crioco6b1 BBIPAXKECHUS KOHLIEHTpalui
(mpogemoncTpupoBath Ha mnpumepe H>SO,). CrynenHvartas aucconuanusi SJIEKTPOJIMTOB B
pactBopax. KoHCTaHTBI 1ucconannuy KUCIOT U OCHOBaHUM. OCHOBHBIE, KUCIIBIE U CPETHUE COJIH.
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3akonbl Payns. DOymuockomuss u  Kpuockomus. OCMOC M OCMOTHYECKOE JaBIICHHE.
I'maponus coneit. I'maponus comneid. CteneHb U KOHCTaHTa rujiposin3a. CTyneH4YaTblid THAPOIIU3.
BnusiHue temneparypsbl, pa30aBiieHUs U OJHOMMEHHBIX MOHOB Ha Tujponus cosiei. KoHcranTta
ruaposusa. pH cpensl npu rugponuse coneil. CIBAT paBHOBECUS IIPU TMAPOIIU3E.

['ereporeHHOE€ paBHOBECHE OCAJOK - HACHIIIEHHBI pacTBOp TPYAHO PacTBOPHUMOIO
JJEKTPONIUTA. MeXaHU3Mbl PACTBOPEHMSI HOHHBIX KPUCTAJJIOB U MOJSAPHBIX MOJIEKYI. JBHKyIas
cuiia pouecca pactBopenusi. ConpBaranus u rugpatanus. TernaoBbie 3pGEeKTh pacTBOPEHHUS.

ITIP. YcnoBus ocaxaeHHs U paCTBOPEHUS JJIEKTPONMTOB. HachllieHHBIE, NIEpECHILIEHHBIE U
HEHACBILLICHHBIE pacTBOpbI cosieil. KoMriuiekcHble coenuHeHus. Jluccouuanus KOMIUIEKCHBIX
COCTUHEHUN.

5. JIBOMHOM 3JIEKTPUUECKHI CI0M M MEXaHW3Mbl BOBHUKHOBEHHUS CKayKa MOTEHIIMAjla Ha TPaHule
pasmena  anekTpona/pactBop.  Bonmoponnelii  snexktpon.  CraHzapTHblE  OKUCIIUTENBHO-
BOCCTAHOBUTENIbHBIE NOTEHIMANbI. BUIBI JIEKTPOAOB U HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHbBIE
HNOTEHIMAJBl. YCIOBUA OTOOpa OKMCIMTENEH M BOCCTAHOBUTENEH MO 3HAYEHUSM CTaHIApTHBIX
AJEKTPOJHBIX IMOTEHIMAIOB noaypeakiui. Popmyna HepHera. KOHIIEHTpAllMOHHBIN JJIEMEHT.
Cessp OJIC ¢ wu3MeHeHueM HsHepruum ['nb66ca M KOHCTaHTONW paBHOBECHSI OKHUCIMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIUH.

6. ['anpbBaHMUYECKUE SJIEMEHTHL. DJEKTposin3. 3akoHbl aekTponusza Dapanes. Uucno Papazes.
Beixonx mo Toky. OTOOp BEpOSTHBIX DJIEKTPOAHBIX IOJNYPEaKIMii Ha OCHOBE 3HAYEHUH  HX
JNEKTPOAHBIX NOTeHIUaNoB. llepenanpsbkeHne. DIEKTPOIU3 ¢ MHEPTHBIMM M PacTBOPUMBIMU
aHogamu. OOOCHOBaHHE BBIOOpAa OJIEKTPOIHBIX IMOJNYPEAKIMA Ha OCHOBE WX AIJIEKTPOIHBIX
IOTEHLIUAJIOB.

7. Bunel xoppo3uu. Koppo3us ¢ BomopogHOW U KHUCIOpoaHOM nemnosspusanueii. CrnocoObl
3alUTBl METAJIJIOB OT KOPPO3HH.

PersiaMeHT npoBeaeHUs MPOMEKYTOYHOM aTTeCTAllUM B (pOpMEe KOMIIBLIOTEPHOI0

TECTHUPOBaAHMSA
Koa-Bo 3apannii B 0aHke Koa-Bo 3apanmii, npeabsiBiasieMbIX
Bpemsi Ha TecTUPOBaHHE, MUH.
BOIIPOCOB CTYIEHTY
He menee 100 He menee 2() 90

[TonHbIi QOH OIEHOYHBIX CPEICTB AJIsl MPOBEACHUS MTPOMEKYTOUHOM aTTecTaliuu B popme
KOMITBIOTEPHOTO TECTHPOBAHHUS pa3MeIleHB OaHKe BOIPOCOB TaHHOTO Kypca aucuuiuinabl B CO
Moodle / eLearning Server 4G DUOC HI'TYV.

B xoJe mMOATOTOBKM K MPOMEKYTOYHOHW aTTeCcTaluu OOYYaIONIMMCS TPEIOCTaBIISETCS
BO3MOXXHOCTH HpOﬁTI/I TECT CaMOITPOBEPKH. Tect AJid CaMOITPOBEPKH MO JUCHUIIIIMHE pasMCIICH B
C10 Moodle / eLearning Server 4G DUOC HI'TY B cBOOOJHOM /7S CTYIE€HTOB JAOCTYIIE.

54



YTBEPXJIAIO:
Hupexrop nuncrturyra UOXTuM

O 202 T

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

«b1.B.6 Xumus

HHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

ISl TIOATOTOBKH OaKalaBpoB/ CIICIIHATINCTOB/ MarCTPOB
Hanpasnenue: {mm¢dp — na3Banue}23.03.03 «DkcmiyaTaius TpaHCIOPTHO-

TCXHOJIOTHMYCCKHMX MAIlTWMH U KOMILJICKCOB»

HampapiieHHOCTh: « ABTOMOOMIN ¥ aBTOMOOMIIBHOE XO3SHCTBOY
®dopma 00yueHus: ouHas
I'ox mauana moarorosku: 2021

Kype 1_

Cemectp 1

a) B pabouyto nmporpamMmmy He BHOCATCS M3MeHeHus. [IporpamMmma akTyanusupoBaHa aJis
20 r. Hayana noJroTOBKH.

0) B paGouyro mporpamMmy BHOCSTCS CIAEAYIOITNE U3MEHEHUS (yKa3aTh Ha KaKOHW roj
HaJaja IMOJArOTOBKH):

1) ;

2) ;

3)
Pa3paboTunk (u): Bopucos Anekcanap BiaaguMuposud Ji.X.H..npodeccop

(®UO, yuenas cTeneHb, yueHOE 3BaHHE) « » 20 2_I‘.
PaGouas mporpamma nepecMoTpeHa u oj00peHa Ha 3acelaHuu Ka(eaphl
poToKoJI Ne OT «__»
202 1.

3asenyromuit kageaporr  [1BDX Haymos B.1.

JIMeT akTyanu3auuM NPUHSIT HA XpaHeHuUe:

3aBeyIoUHii BhITycKatomen kadeapoir «ABTOMOOHIN U aBTOMOOUIIBHOE X035 CTBOY

Ky3pmun H.A.

« » 202 .

Meroaunueckuii otaen YMYV: « » 202 .
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YTBEPXJIAIO:
Hupexrop nuncrturyra UOXTuM

O 202 T

Jucr AKTyaJIn3anuu paﬁoqeﬁ NnporpaMmbl TUHCHUIIJINHBI

«b1.B.6 Xumus

HHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

ISl TIOATOTOBKH OaKalaBpoB/ CIICIIHATINCTOB/ MarCTPOB
Hanpasnenne: {mmdpp — Ha3Banue}23.03.03 «DOxcmuyartanus TpaHCHOPTHO-

TCXHOJIOTHMYCCKHMX MAIlTWMH U KOMILJICKCOB»

HampaBieHHOCTh: «ABTOMOOWIBHBIN CEPBHUCH

®dopma 00yueHus: ouHas
I'ox mauana moarorosku: 2021

Kypc 1 _

Cemectp 1

a) B pabouyro mporpamMmmy He BHOCSATCS U3MeHeHHs. [Iporpamma akTyanu3upoBaHa IS
20 r. Hayana noJAroTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIOIIUE U3MEHEHNUs (yKa3aTh Ha KaKOU o
HaJaja IMoJArOTOBKH):

1) ;

3) e

Pazpabotunk (1): Bopucos Anekcanap Bragumuposud a.x.H.,mpodeccop
(®UO, yueHas CTEreHb, YUCHOE 3BaHHE)

« » 202 1.

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3acefaHuu Kadeapbl
poToKoJI Ne OT «__»
202 1.
3asenyromuit kapeaporr  [1BDX Haymos B.1.
JIMeT akTyanu3auuM NPUHSIT HA XpaHeHuUe:
3aBeyroUii BeIMycKaroen kadeapoilt «tABTOMOOHIIN U TPAKTOPHI»
Tymacos A. B.

« » 202 r.

Metognueckuii otneir YMYVY: « » 202 .
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