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

1.1. Heabio (ueAMH) OCBOEHMS IHCHMIUIMHBI «XUMHUS» SBIsETCd (hOopMUpOBaHHE
O00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yrilyOJeHue, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUM, HEOOXOAUMBIX IPHU PEIIECHUU MPAKTUYECKUX BOIIPOCOB
Pa3sHOIo YpOBHS CIOXHOCTH B XOZ€ BBIIOJIHEHUS IPOPECCHOHATBHBIX 3a/1a4 B 00JIACTH Hay4YHO-
UCCIIEI0BATEIbCKON, MPOU3BOJCTBEHHO-TEXHOJIIOTUYECKON U IPOEKTHOM NeATEIbHOCTH

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

— TOTOBHOCTh CTYJEHTOB K HCIOJIb30BAHUIO MOJIYYEHHBIX MPU W3YYECHUU JUCIUIUIMHBI
«XuMHs» 3HAHWM, YMEHUH, HABBIKOB W KOMIIETEHIMI NIpU H3y4yeHUH OOLICHAYYHBIX U
CHEIMANIbHBIX JUCIHMILINH, a TAKXKe JIJIS pelieHus MpodecCHOHAIBHBIX 3a/1a4;

-(popMupoBaHue HaBBIKOB padOThl B XMMUYECKOU J1aOOpaTOpHUH, MPOBEICHUS HAYYHOTO
MCCJIEJOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

— 'OTOBHOCTb CTYACHTOB K OpraHU3alluu CaMOCTOSITEIIbHOMN JeATEABHOCTU A PCUICHUA
IIOCTABJICHHBIX 3aJa4,

~ TOTOBHOCTb CTY/EHTOB K IOJb30BaHHUIO MH(POPMALMOHHBIMU cHcTeMaMu (ydeOHas,
HayyHas JINTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

2.1. YueOHas AucumMiimHa (MoayJib) « XuMHUsD» BKJIOUYEHA B 0053aTeNbHBIN NepeueHb
JUCITUIUIMH 00s3aTebHOM YacTh 00pa3oBaTEeNIbHOM MpOrpaMMbl BHE 3aBUCHMOCTH OT €€
HanpaBiieHHOCTH (mpoduist). JlucIUIUIMHA peanu3yeTcss B COOTBETCTBHH C TPeOOBaHUSAMHU
®I'OC, OII BO u VII, no nanHOMy HanpaBJIEHUIO [TOATOTOBKH.

JlucuumiuHa OCHOBBIBA€TCA Ha 0a30BBIX 3HAHUAX, MOJIYYCHHBIMU CTYIACHTAMH IPU
W3YYECHUU XUMHUH, QU3UKA U MaTEMaTHKU B Kypce CpefHel mKoibl. J[J1s yCBOCHUS TUCIIUTITMHBI
CTYJEHT JIOJDKEH BJIaIeTh XUMHUYECKONH TEPMHUHOJIOTHEH; TOHUMATh CMBICT XUMUYECKUX ()OPMYIT
U CHMBOJIOB, WHIECKCOB U KOIP(PUIMEHTOB B XUMHUYECKUX YpPAaBHEHUAX pEaKIUN; UMETh
MpEACTaBICHUST 00 OCHOBHBIX KJIaccaX HEOPTraHWYECKUX COCIUHEHHMM; TMOHMMATh pPa3Inyuve
MEXIYy XUMUYECKUMH U (PU3NYECKUMH SIBJICHHUSIMHU; HWMETh TMPEACTABICHHE 00 aTOMHO-
MOJICKYJIIPHOM YUYE€HUH; UMETh HABBIKU PEIICHUS MPOCTEHUIITUX pACUETHBIX 3a]1a4.

JucuunnuHa  «XuMUs»  SBISIETCS  OCHOBONOJIAraroOIEd  JUIi  M3YyYEHHs  psaa
OoOlIeHAYYHBIX W CIEUUaTbHBIX JTUCIHMIUIMH, CBA3aHHBIX ¢ xuMmueidl. [lpumepom Takoit
JUCLUUILIMHBL SIBIIA€TCA «OKOJOTHUS», T/I€ HUCHOJIb3YIOTCS YMEHHS M HaBBIKM, IOJIyYEHHbIE
CTyIGHTaMHM TIpU HW3YYEHUHM XUMHUU U PEIICHWHM pacueTHbIX 3a7ady. B Kypce xumuu
3aKJIaJbIBAIOTCS OCHOBBI TIOHUMAHHUS CYLITHOCTH U BBISBJICHHS IPUYMH MPOTEKAHUS XUMUYECKHUX
MPOIIECCOB, YTO B JaJbHEUIIEM WCIONB3YeTCS TPU HW3YYECHUW TaKuX AUCIUIUIMH, Kak
«Qxonorus», «MatepuanoBeneHuey, «TepMoauHaMIKa U TETJIoNepeaaya» u ap.

PesynbTaThl OOydeHHs, TOJYYCHHBIE TMPH OCBOCHUHM JAUCITUIUIMHBI, HEOOXOAMMBI TPHU
M3YYEHUU CIENYIOMMX AUCHMIUINH: «JKojorus», «MarepuanoBenaenue», «TepMoauHaMuKa 1
TeIuionepesadya» u ap.

OCOOEHHOCThIO JTUCIHIUTUHBL SBJISETCSl TMPOBEAEHUE TabopaTopHBIX paboT, dTO
MO3BOJIIET MPUOOPECTH CTYACHTAM HAaBBIKM PaOOThI ¢ XMMHUYECKUMHU peareHTaMH, MOCYAOH U
npubopaMu, OCYIIECTBIATh XUMHUYECKUN HKCIEPUMEHT W TPOBOAWUTH TEPBUYHBIE HAYYHBIE
uccienoBanus. B maboparopHbie pabOThl BBEAEHBI DJIEMEHTHI, TOBBIIIAIOIINE WHTEpPEC
CTYJICHTOB K HHUM M WX IIO3HABATEJIbHYIO AaKTUBHOCTH. [[71s1 TIOBBIIMICHHS TO3HABATEIbHON
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AKTUBHOCTH CTYJICHTOB U NIPHOOPETECHUS UMH TEPBUYHBIX HABBIKOB HAYYHOT'O HCCIICJIOBAHHS B
KJIacCHYecKue 1abopaTopHbie pabOThI BBEICHBI AJIEMEHTHI HAYYHOT'O MCCIICOBAHMS, 2 UMEHHO:
a) CaMOCTOSTEIhHO TOA00paTh PEAKTUBBI JUIS MPOBEICHUS TOW WM WHOW peakiuw; O)
OOBSCHUTH, MOYEMYy IMPOTEKACT OJHA PEAKIUS W HE TPOTEKAeT Apyras, Ha TEPBBIA B3IIIAL,
no1I00Hast peakius; B) Mpeacka3aTh MPAKTHUECKOE 3HAYCHNE TOW WIIM MHOM peakluy U T.1.

Pabouas mporpamMma JUCHUILIMHBI «XUMHS» JIJI HHBAJIUIOB M JIMI[ C OTPAaHHYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbsI  pa3padaThIiBacTCsl HWHIAMBUAYAIBHO C YYE€TOM OCOOCHHOCTEH
NCUXO(U3HYECKOTO Pa3BUTHS, WHIUBUIYAIBHBIX BO3MOKHOCTEH M COCTOSIHHS 3JIOPOBBSI TAaKHUX
oOyJaronuxcs.

3. KOMIIETEHIIMU OBYYAIOLIEI'OCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JMCIIAIIJIMHBI (MOAYJISA)
[Tpornecc n3yyeHHUs JUCUUIUIMHBI (MOAYIs) «O01as XuMus» HarpaBJieH Ha:

- (hopMHpOBAHKE DIIEMEHTOB cieayromux KommnereHuuid B coorserctBuu ¢ OITOIT BO mo
HaIpaBJieHUI0  NoArotoBku  (cmenuanbHocTH)  23.05.01  «HasemHble  TpaHCHOpPTHO-
TEXHOJIOTHYECKHUE CPEJICTBAY!

a) obmenpodeccuonansubix (OI1K): OITK-1.

Taonuua 1- @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenoeanue
OUCUUNTIUH,
dopmupyroujux Cemecmpul, hopmuposanus Komnemenyuil OUCYUnIUHAMU
KomnemeHyuo
COBMECHHO

OIIK-1 1 2 3 4 5 6 7 8

Xumus (B1.B.5) v

Haueprarenbnas
reoMeTpHs U v v v v
UHKCHEpHas

rpaduka (51.5.2)

Bgenenue B
CIIEUAIBHOCTD v
(B1.B.3)

Okonorus (b1.5.7) v

MaremMmartuka
v v v
(b1.b.9)

Teopernueckas v
Mexanuka (b1.5.12)

®usuka (b1.5.13) v v

CormpotusiieHue
MaTepHalioB v v
(51.5.19)

MarepuanoseeHue v
(b1.B21)

ONEeKTPOTEXHUKA,
3NIEKTPOHUKA v v
ANEKTPOIPUBO/T
(b1.5.26)

T'mapasnuka u
THAPOITHEBMOIIPHBO,T v
(51.5.27)




Haumenosanue
OUCUUNIUH,
opmupyrouwjux
KoMnemeHyur
COBMECHO

Cemecmpul, hopmuposanus KomnemeHyuii OUCYUNTUHAMU

OIlIK-1

Teopust MEXaHU3MOB
u mammmH (b1.5.31)

TepMoauHamMuka u
TerIonepeaada
(b1.5.32)

JeTtanu MamuH u
OCHOBBI
KOHCTPYHPOBAHHS
(b1.5.34)

HapexxHnoctb
MEXaHUYECKUX
cucreM (b1.5.37)

Texnonorus
MIPON3BOJICTBA
aBTOMOOMJIEH U
tpakTopoB (b1.5.41)

Brinonnenue,
IIOJITOTOBKA K
MpoLEIype U 3aIuTa
BKP (B3./1.1)




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

Kon n OueHoYHbIE CPeCTBA
HaAauUMCHOBAaHUC
Kox v HanmenoBanue
S — WHINKATOpA IlnanupyemMble pe3yabTaTbhl 00y4eHHUS M0 JUCHHIIAHE Texkyurero IIpomexyTouHO#
AOCTHIKCHU A KOHTPOJIAA arrecTanuu
KOMIICTCHIIMHU
OIIK-1.
Crioco6eH CTaBuTh U I(/)IOHK'l'l' 3 B
CYLIECTBIIAET HATh: :
POLATH HIDICHCPHbIC 1 HO£HOBKY U - OCHOBHI Ymers: METO H;I?aehjll/: aHanm3a Bompockt A
Hay4YHO-TEXHUYCCKUE 3aa11 N - AHAIU3UPOBATh A IIACbMEHHOTO
o pelleHre UHKEHEPHBIX | HEOpPTaHWMYECKON U U HaBbIKAMH - 3amaHus K
b cepe cpocit U Hay4HO- OpPraHUYECKOW XUMUU 11 YUDABILITE TIPABIICHUS MHCbMEHHBIM lsamena
npOGpeceHoRAt: O TCXHUYCCKUX 3a/1a4 B ,uﬁ;{ aHaau3a XHMITHECKHMIT zﬂf\)/[I/I‘IeCKI/IMI/I KOHTPOJIbHBIM (20 bunetos)
JESTEIBHOCTH U HOBBIX cdbepe paspaboTKi S npoueccamu B chepe Hpolteccam B cepe a6oIT) aM 110 Bonpocs! 11 yeTHOTO
MEXKIUCIUITMHAPHBIX HepCEKTHBHbIX HpOIECCoB B clhepe HpoQecCHOHATBHOM npogeccnonanbﬁog paSJj[eJ'IaM cobecel0BaHKs Ha
HallpaBJICHUH C HA3EMHBIX P pe JIeATEIIbHOCTH; p p sk3ameHe: ouersl (20
HCTIONB30BAHIEM HpO(l)eCCI/IOHaJ'.ILHOI/I JIeSITETbHOCTH GreTos)
€CTECTBEHHOHAYUHBIX, TPaHCIOPTHO- JeSITeIbHOCTH;
MaTeMaTHYECKUX U TCXHOIIOTHHCECKIX
CpeacTB

TEXHOJOTHYECKUX MOJIEIIEN




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
OO6mass TpynOEMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHbIX enuuul, 144 wyaca,
pacmpeesieHie 4acoB 1O BHIaM padoT ceMecTpaM MPEACTaBICHO B TaOuIle 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM NO cemecmpam

TpyroéMkocTs B yac
Bup y4ue0Hoii padoThI Bcero B 1.4. mo
qacos |_SeMecTpam
1 cem
C UCIIOJIb30BaHHEM
®opmaT U3yyeHHUs AU CHUTIHHBI DJICMCHTOB
3JIEKTPOHHOTO

oOy4eHus
OO01mast Tpy10€MKOCTb TUCLHUIIMHBI 110 Y4€OHOMY IUIaHy 144 144
1. KonrakTHas pa6ora: S7 57
1.1. AyarutopHasi pa6oTa, B TOM YHCJI€: 51 51
3aHsTHs JeKInoHHoro tuna (JI) 17 17
3aHATHS ceMuHapckoro tuna (I13-cemunapsbl, mpakTHYECKUe
3aHSTUA U JP)
naboparopuslie pabotsl (JIP) 34 34
1.2.BHeayauTopHasi, B TOM YHcJIe 6 6
KkypcoBast pabora (mpoekt) (KP/KII) (koHCYNbTaIINS, 3a1TUTA)
TEKYLUI KOHTPOJIb, KOHCYJIbTALMU 110 TUCIUIIIIMHE 4 4
KOHTaKTHas paboTa Ha npoMekyTodHoM KoHTpouie (KPA) 2 2
2. Camocrositeasnasi padora (CPC) 42 42
pedepat/acce (moaroroBka)
pacuérHo-rpapuueckas padora (PI'P) (moaroroska)
KOHTpOJIbHAs paboTa + +
kypcoBas pabora/mpoext (KP/KII) (moaroroska)
CaMOCTOATEIbHOE H3YYEHHE Pa3/IesioB, CAMOIIOATOTOBKA (IpopaboTKa 1
MMOBTOPCHUC JICKIMOHHOTO MaT€pruajia U MaT€pHrajia y‘le6HI/IKOB n y‘le6HBIX 42 42
HOCO6PII>1, IIOArOTOBKA K J'Ia60paTOpHLIM " MPAKTHUYCCKUM 3aHATUAM,
KOJUIOKBUYM U T.JI.)
[ToaroToBka K 5K3aMeHy (KOHTPOJIb) 45 45




4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taoénuya 4 -Coodepiwcanue oucyuniunsl, CMpPyKmypupoeaHHoe no memam

Bunel yueonoi padoTsl

IInanupyemsle
KonrakTHas
(KOHTpOJINpYyeMbIe) 6 ® HaumenoBanue Peanmnzanus HaumenoBanue
adora a
pPe3yabTaThl P = E o HCIO0JIb3yeMbIX B paMKax pa3padoTaHHOIO
OCBOEHHSI: - o [ o|lE8e|l 58 AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOI 0
anMeHOBaHHe Pa3iesioB, TeM s & S| = &
kox YK; OIIK; IIK pasi ? 5 Z = § AR E’ o Bun CPC HHTEPAKTHBHBIX MOArOTOBKHU Kypca
- 15 & -~
H HHIHKATOPBI = = E g E E S (93 00pa3oBaTeIbHbIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCTH B
= = = o 12
JI0CTHKEHUSA 2018 § = = § ] = TEXHOJIOTH I gacax) yacax)
KOMIIeTeHIU i = l% 2 E‘ 8| O =
1 CEMECTP
Pa3znen 1 Beenenne. OCHOBHBIE 3aKOHBI XUMUN
IIOArOTOBKA K JICKIIUSAM HeKHHH-O@LHCHeHI/Ie C
Tema 1.1 Beenenue. OcHOBHBIE 3aKOHBI 1 1 6.1.1 crp. 10-35; YaCTHUYHBIM
XAMHUA 6.2.1 ctp.10-14 MpUBIICYCHHEM (DOPMBI
TIUCKYCCHH, GeceTbl
JladopaTopnasi pa6ora Ne 1.1
o noaroroska k JIP
OIIK-1 Onpenenenre SKBUBAJIEHTHOW MaCChI 2 2
[6.3.1] cp. 3-19
HOIIK-1.1 MeTajuia
o(opMIIeHHE OTYETOB
0 pe3ysbTatam
JlabopaTopHas paGora Ne 1.2 9 1 mabopaTopHBIX paboT K
OJUTOKBHYM
Cnaua otgeroB. KonTponsHas paboTta [6.3.1] ctp.3-19, y
noxaroroska Kk KP
[6.3.1] c1p.3-19
Hroro no 1 pazneny 1 4 4
OIIK-1 Pa3nen 2 XvuMudeckasi TEpMOANHAMUKA




Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl N =E . HCII0JIb3yeMbIX B paMKax 5 pa3pabdoTaHHOrO
OCBOEHMSI: HaumenoBate pasieiios, Tem D) E 9 E g E E ?1 Bux CPC AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK o s =187 850 HHTEPAKTUBHBIX IOAT0TOBKH Kypca
M MHAUKATOPBI = = E L E § = 6‘3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § % 2 § l§ = Te)mo.110rlzn7ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
MOIIK-1.1 Tema 2.1 OCHOBHEBIC ITOJIOKCHUS, JeKIHs-00BACHEHHE ¢
3JIEMEHTBI XUMUYECKOH TEPMOIUHAMUKHU 1 ) zil'li(?c(flﬁ ;(.J;ZZ;[;I/MM HpHBﬂqu;f;:;gopMm
1 TEIUTOBBIE 3(P(PEKThI XMMHIESCKIX 6.2.1 (c1.45-56) ACKyCe, Gecen
peakuuit
JladopaTopnasi padora Ne 2.1
OnpeneneHye TEIIOTH PACTBOPEHUS U 1 1 HGOZKF;TOBKa:OiI;
TEIUIOTH THAPATALluH [6.3.2] ctp.
Tema 2.2 DuTponus. CBs3b JeKIHsA-00BICHEHHE C
TEPMOJIMHAMUYECKUX ITapaMeTPOB C 1aCTHYHBIM
HaHpaBHeHI/Ie u pa60qI/IMI/I IOJArOTOBKA K JICKIIUAM TMPUBJICYCHUEM C])OpMI:I
1 2 2 6.1.2 (ctp. 115-148); TTUCKYCCHH, Oecebl
TeMIIEpaTypaMu XMMHUUYECKHUX MPOLECCOB 62,1 (c1.45-56) Moneposaric
1 (a30BbIX Iepexo1oB. Pemrenue 3amayq HPOH3BOCTRCHHEIX
no paszeny 2 MIPOLIECCOB U CUTYyalui
JlabopaTopHas paGora Ne 2.2 1 2 noarotoska k JIP
OmnpeneneHre TEIUIOTH HEUTpaTU3aluu [6.3.2] cTp. 43-44
odopMIIeHE OTYETOB
10 pe3yJbTaTaM
JlaGopaTopnas paGora Ne 2.3 ) ) 71abopaToOpHBIX PaboT
Cnaua otderoB. KoHTponbHas padoTta [6.3.2] cTp.40-44,
noaroroska Kk KP
[6.3.3] cTp.3-9
Hroro no 2 pazaeny 2 6 9
OIIK-1 Pasnen 3 Kuneruka XUMUYECKHX [IPOLIECCOB
HOIIK-1.1 MOArOTOBKA K JIEKI[HSIM
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH 1 1 6.1.1 (crp149-201);
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
]
pe3yJabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax pa3paﬁoTaHH0r0
OCBOCHHSI: HanMeHOBANNE DASICIOR. TeM D) E 9 E g E R I AKTHBHBIX H IpakTryeckoi DJ1eKTPOHHOr0
ko YK; OIIK; IIK pas i o E_ =g F g E’ G‘ a HMHTEPAKTHBHBIX IOArOTOBKH Kypca
= = ®| =
W HHANKATOPBI = g2 =E| 3 g ?3 oﬁpaaoBaTeﬂml{;lx (pr)meMKolcaTL B (prnoeMK(;ZTL B
2 .
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = g & é‘ SO &
XHUMHYECKON KMHETHKH. 3aKOH JCHCTBUS 6.2.1 (cr.57-70)
Macc U 3HEprusl akTUBAIMK IpoIiecca.
CraguiHOCTh U MOPSI0K PeaKIuu
JIEKIUSI-00BSICHEHUE C
Tema 3.2 CKkopoCTh XUMHUYECKHUX HACTHHHEIM
v IIOArOTOBKA K JICKIIUAM TPUBJIICYCHUEM (l)OpMLI
peakuii. XuMH4IecKoe paBHOBECHE.
B 1 2 6.1.1 (ctp. 149-201); JTUCKYCCHH, Oecebl
JHSHIE TEMIEpPaTypsl Ha CKOPOCTh
- patyp P 6.2.1 (ct.57-70) MoenupoBanue
XUMHUYECKOH peakiiu HpOH3BOTCTREHHEX
MIPOLIECCOB U CUTYyalui
JladopaTopHas padora Ne 3.1
CKOpOCTbh XMMHUYECKUX PEAKLINM.
X B 5 5 noAroroska k JIP
UMHYECKoe paBHOBecue. BimsHue
p 3 [6.3.4] c1p. 3-17, 33-37
TEeMITepaTypbl Ha CKOPOCTh XUMHYECKOH
peakuuu
IOJArOTOBKA K JICKIIUAM
Tema 3.3 Katanutnueckue peaxuu.
- g pe 1 2 | 6.1.1 (cr.149-201);
OMOI'CHHBIM U I'CTCPOICHHBIN KaTaJlu3
P 6.2.1 (c1.57-70)
JlabopaTopHasi pabora Ne 3.2 Pemenue noarotoska k KP
3a1a4 no Teme 3. Caaya OT4eTOB 4 2 [6.3.4] ctp. 3-17, [6.3.3]
KonrponsHas pabora crp. 10-31
Hroro no 3 pazneny 3 6 9
Pasnen 4 PacTBOpBI 21€KTPOIUTOB
[K-1 MOATOTOBKA K JIEKIUAM
o Tema 4.1 [lucnepcHble CUCTEMBI. A »
HOIIK-1.1 P 3 . . 6.1.1 (cTp 204-243);
TBOPHI H! KT HTOB. KOHBI
aCTBOPBI HEAIIEKTPOJIUTOB. 3aKO 6.2.1 (cr.71-88)
Paymns. OcMmoc 11 ocMOTHUYECKOE
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
s
pe3yabLTaTHI = g HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
= < -
OCBOCHMS: H © E u|l B ol 3 & AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT 0
aNMEHOBaHHE Pa31ea0B, TEM ] ] S| = o
ko1 YK; OIK; K pa3ieios, | 5 F § 5| g e ) Bux CPC MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
- | & -
M MHAUKATOPBI = g2 E E § = ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =% 5 .12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = g & é‘ SO &
JIaBJICHHE
JlaboparopHnas pagora Ne 4.1 CriocoObl
BBIPAKEHUS KOHLICHTPALIMH. 2 1 noAaroroska k JIP
[IpurorosneHnue pacTBopa 3aJaHHON [6.3.5] cp. 46-53
KoHIeHTpaiuu. JlaboparopHas padorta
JIeKIUA-00BsICHEHHE C
Tema 4.2 PacTBOpHI 2JIEKTPOIHUTOB. MOJrOTOBKA K JICKIIUSIM
YaCTHYHBIM
OCHOBHBIE XapaKTEPUCTUKHI 1 1 6.1.1 (ct. 204-243);
p 6.2.1 (cp.71-88) MpHUBJIEYCHUEM (HOPMBI
JJICKTPOJIMTOB. PeaKius cpeabl 2 p- JHCKyCCHH, Gecebi
JlabopaTopHas paGora Ne 4.2
Jlaboparopnas paboTta paBHOBECHS B 5 1 noarotoska k JIP
pacTBopax 3JeKTpoauToB. Pemenue [6.3.5] cTp. 26-32
3a1a4
Tema 4.3 ['eTeporeHHoe paBHOBECHE B TEKIUA-00BbICHEHHE C
IOJArOTOBKA K JICKIIUAM
pacTBOpax 3JIEKTPOJIUTOB. A " IaCTUIHBIM
1 1 6.1.1 (ctp. 204-243); MpHUBJIEYCHUEM (OPMBI
PacTBOPHMOCTD M IIPOU3BEAEHUE 621 1-88 p P
2.1 (crp.71-88) JUCKYCCHH, Gecebl
PacTBOPUMOCTH.
JIEKIUA-00BSICHEHHE C
IOATOTOBKA K JICKITUAM
o YaCTHYHBIM
Tema 4.4 ['unponus coneit 1 1 6.1.1 (ctp. 204-243);
npuBJiedeHHeM HOPMEI
6.2.1 (ctp.71-88)
TICKyCcuH, Oecebl
Hroro no 4 pazaeny 4 4 6
OIK-1 Pa3nen 5 OxuciauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU
IIOATrO0TOBKA K JICKIIUAM JIEKIHS-00BSICHEHUE C
NOIIK-1.1 Tema 5.1 OkuCIUTENHHO- . " B
1 1 6.1.1 (ctp. 251-292); YaCTUYHBIM
BOCCTaHOBUTEIIHHBI KITH
OCCTAHOBHTE] ¢ peaxn 6.2.1 (ctp.89-95) MpHUBJIEYCHUEM (HOPMBI
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOTO
OCBOEHUS: © E u|l B ol 3 & AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT 0
ko1 YK; OIIK; IIK Hauwmetopatue pasaesios, Tem S = g § ?i E E’ G‘ L (e HHTEePAKTHBHBIX NOAr0TOBKH Kypca
H HHIHKATOPBI 5 E é L E § & 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
MOCTHKEHH ST g é" § % E § l§ = Te)mo.ﬂorlz[p“ll2 gacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
IICKyccuH, Oeceabl
JlaGoparopunas padora Ne 5.1 2 1 noaroroska k JIP
Jla6opaTopHas pabota «OKACIATEIBHO- [6.3.6] cp. 3-35
BOCCTAHOBUTEIIEHBIC PEAKITHII».
Pemenue 3amau
JlabopaTopnasi pabora Ne 5.2 Pemenue 2 2 noxaroroka k KP
3aja4 no Teme 5. Cylaua oT4ETOB [6.3.7] ctp. 2-14
Kontponbnas pabora
Hror no paznaeay 5 1 4 4
Pasnean 6 Dnexrpoxumusi.
Tema 6.1 XuMuueckue HCTOUHUKH TOKA JeKIHsI-00BSCHEHHE C
(ranbBaHMYECKHE DIIEMEHTHI, HaCTHIHbIM
aKKyMyHHTOpBI, TOILIHBHEIE 3HeMeHTBI) IOJArOTOBKA K JICKIIUAM TMPUBJICYCHUEM C])OpMI)I
1 1 6.1.1 (crp. 251-300); JTUCKYCCHH, Oecebl
M npHHIUIIBL HX padoTet. DJIC u 6.2.1 (cTp.96-110) MonenupoBanue
AIEKTPUYECKask eMKOCTh XHMHUYECCKUX 1IPOU3BOJICTBCHHBIX
OITK-1 MCTOYHHUKOB TOKA MIPOIIECCOB M CUTYaIUi
HOIIK-1.1 Tema 6.2 DJIeKTPOAHBIN TTOTEHITHAIL. TeKIUA-00BbACHEHHE C
Bonopoanslii anextpoa. YpaBHeHue TOATOTOBKA K JICKLIAM 4aCTHYHBIM
! 1 1 6.1.1 ( ctp. 251-292);
HepucTa. Psit HanpsbKeHW METAIIOB. 62.1 (c1.96-110) TIpHBJICTCHHEM POPMBI
JCKyccuH, 6ecenpl
Pa3HOBHIHOCTH ANIEKTPOIOB
JladopaTopnasi pabota Ne 6.1
«["ampBaHUYECKHUE DIIEMEHTHI», 4 1 moaroToBka k JIP
«DIEKTPONIN3 C PACTBOPUMBIMU 1 [6.3.8] ctp. 36-48
HEPACTBOPUMBIMH aHOIAMI.
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
s
pe3yJbTaThl = E o HCII0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
OCBOCHMS: H © E u|l B ol 3 & AKTUBHBIX U IIpakTuyeckoit DJIEeKTPOHHOT0
aHMeHOBaHME Pa3/iejioB, TEM < S| 2 S| = > .
ko1 YK; OIK; K pa3ieios, = |AF| 35|58 Bux CPC MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
s | 5% -
M HHIHKATOPBI = = E £ = § = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
g5 |2s|E & o .12 13 14
IOCTHKEHHUS % S< § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMITIeTeH Il = = S é‘ 8| O =
Tema 6.3 3ﬂ€KTp0HH3 paciiaBoB U MOATOTOBKA K JIEKIIHSIM HeKHI/Iﬂ'O6T>$[CHeHI/IC ¢
YaCTUYHBIM
BOJHBIX PACTBOPOB C paCTBOPUMBIMH U 1 1 6.1.2 (ct. 5-30);
IIpUBIIeYeHNEM (HOPMEI
MHEPTHBIME 3JIEKTPOIAMI 6. 2.1 (c1.8-15)
IICKyccuH, Oecenbl
Tema 6.4 3axonsr Dapanes. JIeKLUsI-00BSICHEHHE C
IIOArOTOBKA K JICKIIUAM
Hanpsxenue paznoxxenus. Beixon no 1 1 6 lﬂl ( 951 2;2) JaCTUIHBIM
.1.1 (ctp. 251-292);
TOKy. [lepeHanpsixeHue 31eKTPOAHBIX 6.2.1 b 96-110 TIPUBIICYCHHEM HOPMBI
HPOIECCOB 2.1 (c1p.96-110) JCKYCCHH, Gecesl
JlaGopaTopHuas padora Ne 6.2 Craua
otuera. Pemenne 3aga4d no teme 6 2 1 Odopmnenue otyera
Kontpossnas pabora
Hroro no 6 pazaeny 4 6 6
Pa3nen 7 Koppo3us u 3amyra METauIOB OT KOPPO3UU
MOATOTOBKA K JICKITUSIM JIEKIUA-00BSICHEHHE C
Tema 7.1 OcHOBHBIE BUABI KOPPO3UHU. 1 1 6.1.1 (crp. 310-317); YaCTHYHBIM
Tunbsl KOPPO3UOHHBIX Pa3pyLICHUN 6.2.1 (cT.111-116) IpHBIeYeHHEM (QOPMBI
JUCKyCCHH, Oecebl
Tema 7.2 XuMUYeCKUil 1 MO/ICOTOBKA K JIEKIIUSIM JEKIUS-00BSICHEHUE C
3IEKTPOXMMUYECKHI MEXaHU3MBI 1 1 6.1.1 (ctp. 310-317); HaCTHIHBIM
KOppo3uH MeTauioB. Kopposus ¢ 6.2.1 (ctp.111-116) npuBJiedeHHeM HOPMEI
BOJIOPOJIHOH ¥ KHCIOPOHOM awcicycei, Gece et
Jenossipuzanyeid. Meroasl 3aluTh
METAJUIOB OT KOPPO3UHU
JlaGopaTopHnas padora Ne 7.1 2 1 Mopaenuposanue
Kopposus u 3amura MeTamuioB ot [IPON3BOACTBEHHBIX
KOPPO3HH MIPOLIECCOB U CUTyalni
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOTO
OCBOEHUS: © E u|l B ol 3 & AKTUBHBIX U I[IpakTuyeckoi DJIEKTPOHHOT 0
ko1 YK; OIIK; IIK Hauwmetopatue pasaesios, Tem S = g § ?i E E’ G“ L (e HHTEePAKTHBHBIX NOAr0TOBKH Kypca
H HHIHKATOPBI 5 E é £ E § & 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é"% % 2 § l§ = Te)mo.110rlzn7ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
JlaGopaTopHas padora Ne 7.2 Pemenue 2 1 Odopmienne oTyera no
3afa4 no Teme 7. Cylaua oT4ETOB JIP [6.3.9] ctp. 3-38
Hror no pazneay 7 2
HUTOI'O 3A CEMECTP 17 | 34 42
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJbHBbIE 32JaHHUSA WJIM HMHbIEe MAaTepPHAJIbl, HEOOXOAUMbIE 15
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpocel, uvHauBHMAyanbHBIE 3aJaHus W 3aJadd MPEICTABIECHbl B METOJUYECKHX
YKa3aHUAX K IPAKTUUECKUM U J1abopaTOpHbIM 3aHiaTusM [3.1 — 3.9], npeacraBineHHsbIX B 1. 6.3.

5.2. Onucanue noka3sartejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OIlCHUBaHUA

JlJis ONleHKW 3HAHWW, YMEHUW, HABBHIKOB M ()OPMUPOBAHUSI KOMITETEHITUH 110 JUCIUILTAHE
MOXET TPUMEHSATHCS O0AJIbHO-PETHHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHNBAHNS
41-50 OTnan4HO
31-41 Xoportio
21-30 Y 10BIETBOPUTETBHO
0-20 HeynoBneTBopuTEIHHO
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUSA

KpuTepun oneHuBaHus pe3yJabTaTOB 00yUeHHs

Onenka Onenka Onenka Onenka
Kox n Kon u HanmeHoBaHue «HEY/IOBJETBOPUTEIbHO» | «YIOBJIETBOPUTEILHO» / «xopouio» / «OTJIIUYHO» /
HAaUMCHOBaHUE WHINKATOPA NOCTHKCHU S / «He 3a4TeHO» «3a4YTEHO» «3a4TCHO» «3a4YTEHO»
KOMIETeHIIMH KOMIIETEHIMH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHTOBOM OT Max PEeUTUHTOBOU OT Max pPEeUTUHIOBOU OT max peUTUHTOBOU
OIIEHKH KOHTPOJIS OIICHKH KOHTPOJIS OIICHKH KOHTPOJISI OIICHKH KOHTPOJIS
OIIK-1.

CriocoOeH CTaBUTh
U pelaTb NHKEHEPHbIE
1 HAYYHO-TCXHUYCCKUEC
3amauu B chepe coei
po¢heCCHOHATBHOM
JACATCIBHOCTHU U HOBBIX
MEXKAUCIMIUTAHAPHBIX
HaIpaBJICHUHU C
HCIOIb30BaHHEM
€CTEeCTBEHHOHAYUHBIX,
MaTEMaTHYECKUX U
TEXHOJOTHYCCKHUX
Mozenei

HOIIK-1.1. OcymecTBisieT
MOCTAHOBKY U PEIICHHE
WHKCHEPHBIX U HAYYIHO-
TEXHUYECKUX 337184 B chepe
pa3pabOTKH MepCHEKTUBHBIX
Ha3eMHbBIX TPAHCIIOPTHO-
TEXHOJIOTHUECKUX CPEICTB

He criocoGeH ycBOUTH METOIBI
00pabOTKHU IKCIIEPUMEHTAIBHBIX
JAHHBIX, B TOM YHUCIIe
CTaTHCTUYECKHE; TPaBHIa
MpeCTABICHUS
9KCIICPUMEHTAIBHBIX JIAHHBIX,
ANIEKTPOXHUMHUICCKUE METOIbI
MONY4eHUs HU3NKO-XUMHUCCKIX
JTAaHHBIX, METOTUKH PEIICHUS
TEPMOANHAMUIECKHX,
KHHETHYIECKHUX U JPYTUX 3a/1a4
XUMHA

Cnabo 3HaeT METObI
00paboTKH
9KCIICPUMEHTAIBHBIX JIAHHBIX,
B TOM 4YHCJIe CTAaTUCTHYECKUE;
HpaBHIIA IPEACTABICHHS
9KCIICPUMEHTAIBHBIX JIAHHBIX,
INEKTPOXUMUIECKHUE METOIBI
MOTy4eHHs HU3UKO-
XUMHYECKUX TaHHbIX,
METOIMKH PELICHHS
TEPMOTUHAMHYCCKHX,
KAHETUYECKUX U JPYTHX 3a1a4
XUMUHU

3HaeT MeTo.Isl 00paboTKN
IKCIIEPUMEHTAIIBHBIX
JIAHHBIX, B TOM YHCIIE
CTAaTUCTHYECKHUE; IPABHIIA
HpeCTaBICHHS
IKCIEPUMEHTAIBHBIX
JTaHHBIX,
JNEKTPOXHUMHUUYECKUE
METO/IbI OTyYEeHUs (HH3HKO-
XUMHYECKUX JaHHbIX,
METO/IMKHU PEICHHS
TEPMOJMHAMUYECKUX,
KUHETHYECKHX U APYTHX
3a/1a4 XUMHH

YBepeHHO 3HAET METOAbI
00paboTKH
9KCIIEPUMEHTAIBHBIX JaHHBIX,
B TOM YHUCJIE CTAaTUCTHYECKUE;
MIpaBHJIa IPEACTABICHHS
9KCIIEPUMEHTAIBHBIX JaHHBIX,
JNMEKTPOXUMHUUECKUE METOIBI
MoJTy4eHust GU3nNKo-
XUMHUYECKHX JaHHBIX,
METOJUKHU PELICHHS
TEePMOANHAMHYECKHX,
KUHETHYECKHX U JPYTHX 3a/1a4
XUMHHU
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.YueOHas quTepaTypa, nevyaTHbie 3AaHus ONOJIMOTEYHOT0 (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 Koposun H.B. O6mas xumusi: Yuebnuk / H.B. KopoBun. - 8-¢ uzn.,crep. - M. :
Beici.k., 2007. - 557 c.; - 6-e uzn.,ucop. - M. : Beicur.k., 2005. - 557 c.

6.1.2 I'muaka H.JI. O6mas xumus: Yue6.mocobue / H.JI. I'munka. - M. : Kuopyc, 2011. -
752 c.; m3a.ctep. - M. : KHOPVYC, 2012. - 746 c.

6.1.3 I'muaka HJIL. OOmas xumus: YueOuuk mns OakanaBpoB / H.JL I'mumka; Ilon
pen.B.A. TlonkoBa, A.B. badkoga. - 18-e uza.,mepepad.u gom. - M. : FOpaiit, 2012. - 898 c.

6.14 AxmeroB H.C. OOmas u HeopraHumveckas xumus: YuyeOHuk s By3oB / H.C.
AxmMeToB. - 7-¢ u31., crep. - M.: Beicn. mik., 2006. - 743 c.; - 6-e u3n., crep. - M.: Beicn. mik.,
2005. - 743 c.

6.1.5 AxmeroB, H. C. O0mas u Heopranuueckas xumus: ydeOHuk ans By3oB / H. C.
AxwmetoB. — 12-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-
6983-3. — Tekcr: oanekTpoHHbIW // JlaHb: 2JNEKTpOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/153910 (mata ob6pamenus: 09.12.2021).

6.1.6 Xumus: yuebnuk / JI. H. baunos, M. C. I'yrenes, U. JI. [lepdpunosa, . A. Cokoos.

— Cankr-IlerepOypr: Jlanp, 2021. — 480 c. — TekcT: 37eKTpoHHBIH // JlaHB: 3IEKTPOHHO-
oubmuoreuynass cucreMa. — URL: https://e.lanbook.com/book/168440 (mara oOpamieHus:
09.12.2021).

6.1.7 T'enspman, M. U. Xumus: yuebnuk / M. U. T'enspman, B. I1. FOctparos. — 4-e u3z.
— Camnkt-IlerepOypr: Jlanb, 2021. — 480 c. — Tekcr: anekTpoHHbIHN // JlaHb: 37IEKTPOHHO-
oubmmoreuynass cumcrema. — URL: https://e.lanbook.com/book/167728 (mara oOpamieHus:
09.12.2021).

6.2. CnipaBouHo-OnOnorpadguyeckas Jureparypa

6.2.1 T'ankun A.JI. Xumus: yae6. nocodue / AJI. T'ankun, B.K Ocmanos / HI'TY uwm. P.E.
AnexceeBa. — Huxnnit Hosropog, 2013. — 180 c.

6.2.2 Manynesuu JK.B. Xumus: yue6. mocodue / JK.B. Manynesuu, A.J[. CamcoHoBa,
A.B. Bopucos, O.H. Kosanesa / HI'TY um. P.E. AnekceeBa. — Hwkuuit Hosropon, 2020. — 159
c.

6.3. MeToau4eckne yKka3aHusl, peKOMEHIALUH U APyTrue MaTepHaJbl K 3aHATHAM

B crmcox «Meroanueckne ykasaHus, PEKOMEHIAIMN U JAPYTrue MaTepUaibl K 3aHATHIM)
BKITIOYAIOTCS METOJWYECKUE YKa3aHWUsS W PEKOMEHJANUU [0 TPOBEICHHUIO J1abOpaTOPHBIX W
MPAKTUYECKUX YYEOHBIX 3aHITHI MO JAaHHOW TUCITUILINHE:

6.3.1 Memoouueckue ykazanus, pa3padomannsle npenooasamenimu:

6.3.1.1 I'ankun A.JI. OCHOBHBIE MOHATHUS W 3aKOHBI XUMHH: METOJUYECKHE YKa3aHUS K
MPAKTUYECKUM 3aHATHUAM M JTaO0OpaTOpHBIM paboTaM M HMHIWBUIYyadbHBIC 3aJaHUs MO KypCy
o0IIel XUMUU AJIs CTYJEHTOB HEXUMHUYECKHX CHEIHAIbHOCTEH THEBHBIX, BEUEPHUX U 3a0YHBIX
dopm obyuenms / AJL. I'ankun, A.Jl. Camconona, T.B. CazontseBa / H.HoBropon, HI'TY um.

P.E. Anekceesa. 2018. — 19c.
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6.3.1.2. HaymoB B.M. DnemMeHTHl XMMHYECKOW TEPMOJIMHAMUKH B Kypce OOIIeH XUMUU:
METOJ. YKa3aHus K JTa00OpaTOpHBIM W TPAKTUYECKUM 3aHATHSIM IO Kypcy OOIIeH XUMHH IS
CTYJICHTOB XUMHYECKUX M HEXUMHUYECKUX CHEIHAIBHOCTEH ITHEBHBIX, BEUEPHUX M 3a0YHBIX
¢axynbreroB / B.M. Haymos, XK.B. Manynesuy, I'.A. [lannueBa, T.B. CazontseBa / H. Hosropog,
HI'TY um. P.E. AnekceeBa. 2010. —49 c.

6.3.1.3. bopucosa I'.H. OcHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYCCKUX PEAKIUH:
METOJMYECKHE YKa3aHUs 71l IPOBEACHHS KOHTPOJIbHBIX padOT U KOJIOKBUYMOB I10 KypcCy 001en
XUMHUH JJI CTYJIEHTOB XMMHUYECKUX M HEXMMHUYECKUX CIEeIHUAIbHOCTEH IHEBHBIX, BEUEPHUX U
3a0uHbIX Gopm o0yuenus / I'.H.bopucora, A.B. bopucos, I0.B. barraiosa, B.K. OcmanoB //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

6.3.1.4. barrasioBa HO.B. CkopocTh XMMHUYECKHUX peakiuil. XUMHUYECKOE DPABHOBECHE:
METOJ. yKa3aHWsl JJs TPOBEACHUS  JTAOOPATOPHBIX 3aHATUH MO Kypcy OOmeH XUMUU IS
CTYJICHTOB XUMHYECKUX U HEXUMHUYECKUX CHEIHAIBHOCTEH IHEBHBIX, BEUEPHUX M 3a0YHBIX
dakynsTeToB / FO.B. barranoga, I'.H. bopucosa, A.B. bopucos, XX.B. Manynesuu, B.K. Ocmanos
/ H. Hosropox, HI'TY um. P.E. Anekceesa. 2009. — 37 c.

6.3.1.5. CamconoBa A.J[. PacTBopbl »3JIEKTPONUTOB: Yy4eOHO-METON. TMocoOHe K
MPAKTUYECKUM U JabopaTopHbIM paboTraM. MHOuUBHYyadbHBIC 33JaHUS MO KypCy OOIIeH XUMUU
JUTSL CTYZICHTOB HEXUMUYCCKUX CHCIHAIbHOCTEH JIHEBHBIX, BEUSPHUX M 3a0YHBIX (OPM OOYUICHHS
/ A J1. Camconosa, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Huxuuit Horopox, HI'TY um.
P.E. Anekceesa. 2020. — 33 c.

6.3.1.6. CamconoBa A./l. OKHMCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUN: METOJIUYECKUE
YKa3aHUs K JJaOOpAaTOPHBIM U MPAKTUYECKUM 3aHATHUSAM IO KypCy OOIIeld XUMHUH AJsl CTYJCHTOB
XUMHUYECKHX U HEXMMHUYECKUX CHEIHAIIbHOCTEH THEBHBIX, BEUEPHUX U 3a04YHBIX (OopM 00ydeHUs/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazontbeBa // H.Hosropox, HI'TY um. P.E. Anekceena.
2012. - 36 c.

6.3.1.7. bopucoB A.B. KoHTposbHbIe 3ajaHusl IO TEME PACTBOPBI: METOJ. YKa3aHUs s
MPOBEICHUS TEKYIIEr0 KOHTPOJISI MO Kypcy OOIIeH XUMUU W HEOPTraHWYeCKOW XUMHUHU IS
CTYJICHTOB XUMHUYECKUX U HEXUMHUYECKUX CIEIUATbHOCTEH JHEBHBIX, BEUEPHUX U 3a0UHBIX (HOpM
oOyuenus / A.B. bopucos, A./[. Camconosa, I'""H. bopucosa / H.Hosropoa, HI'TY um. P.E.
AnexceeBa. 2017. - 14 c.

6.3.1.8. Kosanesa O.H. DnekTpoxumusi: METOAMYECKHE YKa3aHUS K J1aOOpPaTOpHBIM M
MPAKTUYECKUM 3aHATUSAM 10 Kypcy OOIIel XUMUU 7S CTYIGHTOB XUMUYECKUX U HEXUMHUYECKHX
CIEIMAIbHOCTeH JTHEBHBIX, BeUEpHHUX M 3a04HbIX (opm obOyuenus / O.H. Komanera, 1O.B.
barranosa, B.K. Ocmanos, A.Jl. CamconoBa // H. Hoeropon. HI'TY um. P.E. AnekceeBa. 2012.
S52c.

6.3.1.9. Haymos B.U. Koppo3us u 3ammura MeTajuioB OT KOppo3uu: MeToA. yka3aHus K
7a00paTOpPHBIM U MPAKTUYECKUM 3aHATUSAM 1O Kypcy ooOmed xumuum / B.JM.Haymos,
K.B.Marynesuu, }0.B.barranosa / H.Hosropon. HI'TY um. P.E. Anekceesa. 2011. - 42 c.

6.3.2 Memoouueckue ykazanus, pazpadomanuvie HI'TY

6.3.2.1. Meronuyeckue peKOMEHJALMU MO0 OpraHu3aluu ayJIuTOPHON padoThl. [IpHHATEI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, npotokon Ne 2 ot 22 anpens 2013 r.
DJIEKTPOHHBIN aJpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hata ob6pamenns 23.09.2015.
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6.3.2.2 Meroanyeckrue PpPEKOMEHIAIMU IO OpPraHu3alvud W IJIAHUPOBAHUIO
CaMOCTOSITENIbHOM paboThl CTYACHTOB MO JucHuIuidHe. [IpuHATBI Y4ueOHO-METOIUYECKUM
copetoM HI'TY um. P.E. AnekceeBa, nporokon Ne 2 or 22 ampens 2013 r. DnexkTpOHHBIH
azapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

6.3.2.3 YuebOHoe nocobue «IIpoBeneHne 3aHATUH C MPUMEHECHUEM MHTEPAKTHUBHBIX (HOpM
u  MerojoB oOyuenus», Epmakoa T.M., HWamkuu E.I'., 2013 r. DnekTpoHHBIH
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMALIMOHHOE OBECINIEYEHUE JUCLHHUIIJINHBI

VY4eOHBI Tpolecc MO JUCHMIUIMHE  O0ecredeH HEOOXOAUMBIM  KOMILIEKTOM
JUICH3UOHHOTO M CBOOOJHO PacIpOCTPAHSEMOr0 MPOTPAMMHOIO OOECIEYCHHUs, B TOM YHUCIIC
OTEYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO IUCHUILIMHE ompeaeneH B Hactosmed PIIJ] u
MOJITIC)KUT OOHOBJICHUIO MTPU HEOOXOAUMOCTH ).

7.1. Ilepeyenb pecypcoB  HMHGOPMALHOHHO-TEIeKOMMYHUKAIIMOHHOW  CeTH
«HTepHeT», HEOOXOAMMBIX [IJIsl 0CBOCHHUS THCUHUILIMHBI (MOLYJ151)

[lepeuens mporpaMMHBIX IPOAYKTOB, HCIIONIb3YEMbIX IPH MPOBEACHUN PA3IUYHBIX BUIO0B
3aHSATUHN N0 TUCHUIUTMHE (OTKPBITHIN TOCTYI):

7.1.1 Koucynwrant Ilmtoc [Dnexkrponnsiit pecypc]: CrnpaBodHas mpaBoBas cucrema. - Pexum
nocryma: http://www.consultant.ru/.

7.1.2 Hayunas osnektpoHHas Oubnmoreka E-LIBRARY.ru. — Pexum ngocrymna:
http://elibrary.ru/defaultx.asp

7.1.3 DnekrponHas 6ubnnoTeyHas cucrema [10BOKCKOTO rOCYIapCTBEHHOTO YHUBEPCHTETA
cepBuca [DneKTpoHHBIH pecypc]. — Pexxum mocryma:http://elib.tolgas.ru./ - 3arn. c
DKpaHa.

7.1.4 DnexTpoHHO-OMONMOTEYHAs cucTeMa Znanium.com [DJEKTPOHHBINA pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

7.1.5 OrtkpseiToe 0Opa3zoBaHue [IneKTpOHHBIH pecypc]. - Pexxum moctyma: https://openedu.ru/.
- 3arJ1 ¢ sKpaHa.

7.1.6 Polpred.com. Ob3op CMHU. Ilonnomexcmosas, muocoompaciesas 6aza oannvix (b/)
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7.1.7 bBazvl danmvix Bcepoccuiickoeo uncmumyma HayyHOU U mexHuyeckou uHgpopmayuu
(BUHUTHU PAH) no ecmecmeeHHbIM, MOYHBIM U MEXHUYECKUM HAYKAM DNeKmMpPOHHUbLLL
pecypc]. - Pescum oocmyna: http:/lwww.viniti.ru. — 3aen. ¢ sxkpana.

7.1.8 Vuusepcumemckas ungpopmayuonnas cucmema Poccus [Onexmponnvui pecypc]. -
Peoicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb MpPOrpaMMHOr0 odecnmeyeHHs] U HH(POPMALHOHHBIX CIHPABOYHBIX
CHCTEM

Tabauya 7 - Ilepeuensv 31eKmpoHHbIX OUOIUOMEUHBIX CUCIEM

Ne HaumenoBanue 3bC Ccblika, 10 KOTOpPOH
ocymecTBasercs gocryn Kk 3bC

1 KOHCYJIBTaHT CTy/IeHTa http://www.studentlibrary.ru/

2 JlaHb https://e.lanbook.com/

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

Taonuya 8 - Ilepeuens npocpammnozo obecneyenus

IIporpaMmMHoOe o6ecnieuenne, HCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHON OCHOBE

IIporpammHoe obecnieyeHue
CBOOOHOI0 pacnpoCcTpaHEeHHs!

Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark
Premium, moroBop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (nuueH3us
Apache License 2.0)

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

Adobe Acrobat Reader
(FreeWare)

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

Microsoft Office Professional Plus 2007 (yiumen3us Ne
42470655)

Microsoft Office (munien3ust Ne 43178972)

Windows XP guir. Ne 65609340

Office 2007 yiuu. Ne 43178971

Microsoft Windows XP Professional (yiumen3us Ne 43178980)

MicrosoftOffice 2007 (mumen3us Ne 44804588)

1C npennpusrtue 8.1 (JULEH3UOHHOE COTJIAIICHNUE
No800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (munensust Ne 65112135)

Dr.Web (zorosop Ne 31704840788 ot 20.03.17)

Koncysprautllmoc (Jlorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (orosop Nel100/860 ot 22.12.2016)

B T1abn. 9 ykazaH mnepedeHb NpodeccHOHANbHBIX 0a3 JaHHBIX W HUH(OPMALUOHHBIX
CIPaBOYHBIX CHUCTEM, K KOTOPBIM OOecriedeH AOCTYyN (yAaJeHHBI NocTy). /laHHBIA mepedeHb
MOJJICKUT OOHOBIIEHUIO B cooTBeTCTBUU ¢ TpeboBanusimu OI'OC BO.

B nanHoM paszgene Moryt ObITh IPHUBENEHBI PECYpChbl (CCHUIKM Ha CalThl), HA KOTOPBIX

MOXKHO HaWTH IMOJIC3HYKO I KYypcCa I/IH(I)OpMaLII/IIO, B T.4.

JlaHHbIE, y4eOHbIe MaTepHallbl, OHJIAH KypChI U T.J.

CTaTUCTUYCCKUC HJIM CIIPAaBOYHBIC

Taonuya 9 - Ilepeuenv coepemenHbIX NpPOPeccUOHANbHBIX 0aA3 OAHHBIX U
UHGOPMAYUOHHBIX CRPABOUHBIX CUCHIEM
Hoctyn k pecypcey (yaajaeHHbI
Ne HaumenoBanue npogeccnonanbHoi 6a3bl AOCTYII ¢ YKa3aHHEM
" | mMaHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMBbI CCBHLIKH/T0CTYI U3 JIOKAJIbHOM
CeTH YHMBEPCHUTETA)

1 baza  pmaHHBIX  CTAaHZAPTOB UM PETJIAMEHTOB https://www.qgost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
OnekTpoHHas  0a3a  WM30paHHBIX  CTaTed IO .

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

3 EuHbIM apxuB 5KOHOMHYECKHX M COMOIorndeckux | http://sophist.hse.ru/data access.sht
JTAaHHBIX ml
ba3ser  mamapix  HamwoHamsHOTO — coBeTa 11O

4 . http://www.ncva.ru
OIIEHOYHOH JCATECITHHOCTH
CnpaBoyHas MpaBoBas cucrema .

5 JIOCTYTI U3 JIOKAJIbHOW CETH
«KoncynprantlLimtocy
WNudopmaninoHHO-CIIpaBOYHAs CUCTEMA .

6 JIOCTYTI U3 JIOKAJIbHOW CeTH
«Texkcepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1JI51 UYHBAJINJIOB U JINI{ C OB3
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/

B T1abn.10 yka3aH mepedyeHb O00pa30BaTEIbHBIX PECYpPCOB, HMEIOHMIMX  (OPMBI,
aJalTHPOBaHHBIE K OTPAaHWYEHUSM HX 3[0POBBS, A TAKXKE CBEICHHUS O HAIMYMHU CIICIHATbHBIX
TEXHUYECKUX CpPEACTB OOYYEHHs KOJUIEKTUBHOIO M HHIUBUAYAJHHOTO IMOJIb30BaHMs. I[Ipu
3all0JTHEHUH TaOJMIBI MOXKET OBITh HMCHOJb30BaHAa HMH(pOpManus, pa3MeIleHHas B IIOJpa3Jelie
«docrymuas  cpema»  cneumanusupoBaHHoro pasnena caifita HITY  «Csemenust 00
obpasoBaTenpHOM opranusarme» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazoeamenvhule pecypcot 01 uneanuoos u auy ¢ OB3

CaeleHusl 0 HAJIMYHUH CHENHMATBHBIX
Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,
TeXHUYECKHX CPeICTB 00y4YeHus
Ne NMPUCIOCO0JIEHHBIX ISl HCIIOJIb30BAHUSA
KOJIJIEKTUBHOT0 ¥ HHAMBUAYAJbHOTO
uHBaJIMIAaMu u jgunamu ¢ OB3
M0JIb30BAHUSA
1 ObC «KoHCYIbTaHT CTYJICHTA» 03BYYKa KHHUT U YBEIMYCHHE MpUdTa
CrienruagIbHOE MOOUIIbHOE MPUITOKECHHE -
2 ObC «Jlanb» CHUHTE3aTOp PEYH, KOTOPHIA
BOCITPOM3BOJIUT TEKCThI KHUT U MEHIO
HaBUTAIIUU
3 OBC «¥Opaiit» BEpCHsl JUIsl CIa00BUISIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE J1JISA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

Y4eOHbBIC ayTUTOPHUH IJII TPOBEJACHUS 3aHATHA 10  JUCHUIUIMHE, OCHAIICHBI
000py/IOBaHHEM U TEXHHUYECKUMU CPEACTBAMU OOYYCHHS, COCTAB KOTOPHIX OMpPE/ICIICH B
JTAHHOM pasene.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeujeHul 071 CAMOCHOAMENbHOI
padomul cmyoeHmoe no OUCYUnIuHe

HaunmenoBanue .
P —— OcHalEeHHOCTh AyIMTOPHI IlepeyeHb JIMIIEH3HOHHOT'O
Ne non);emeﬂpnﬁ s MOMeEILIEeHU U NoMeleHu NMPOrpaMMHOI0 00ecre4eHusl.
B CAMOCTONTEdLHOI JJISL CAMOCTOSATEJIbHOM PexkBH3UTHI NOATBEPKAAIOILETO
paGoTs! padoThI AOKYMEHTA

1. Tocka memoBas - 3 miT.
2. Cronbl TabopaTopHbIC
6260, 6261, 6264 (pabouee mecTo cTyneHTa) Ha 20
y4eOHbIC ayTUTOpUN sl | Y€IL.;
MMPOBEACHUSA MPAKTUICCKUX 3 Pa6oqee MECTO
¥ J1a0OpaTOPHBIX 3aHATHI, | mpenosaBaTens — 2 MT.;
TPYIIOBBIX 1 4. BoITsDKHBIC KA(bI - 2 IIT;

VHANBUAyaIbHBIX 5. O6opyoBanHue s
KOHCYJIbTallUi,
MIPOBEACHUS Ta00PATOPHBIX
TEKYLIET0 KOHTPOJIA U "
1 o 3aHATHUU 110 AUCIHHUIIVIMHE XUMUS:
IIPOMEXYTOYHOMI .
mKkad CyMMWIbHBIN - 2 WIT.,
arrecranuu (kadenpa 9
"H OJICKTPOXUMUYECKUEC AYCUKU I
pon3BOACTBCHHAA n3meperus 3JIC xuMuueckoro
0e3011aCHOCTD, 9KOIOTHS U | speventa - 3 miT.,
" e
xumus" T. Huokanii 9JIEKTPOJIU3EPHI - 4 1IT.,
Hosropon, Kazanckoe 1., | pempsmurenn B5-47 — 6 mr.,
12) pH-metpr1 «IJI-301» - 4 .,

KaJOpUMeTpbl — 4 1IT.,

BECHI aHATMTHYECKHE 4 IIT.,

muctuistop J19-10 - 1 .,
KosIOOHarpeBaTesv — 3 IIT.;
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https://www.nntu.ru/sveden/accenv/

HaumenoBanue
ayAUTOPUI U

OcHaleHHOCTh ayAuTOpHii
NOMelleHui ¥ MOMeIleH i

IIepeyeHb JTMIEH3MOHHOTO
NMPOrpamMMHOI0 o0ecreYeHus.

Ne NoMeleHn | s .
- IJI CAMOCTOATCJIBHOU PekBU3UTHI MOATBEPKAAKOLICTO
CAaMOCTOATCIBHOHN
padoThI JOKYMEHTAa
padoThI
BOJIETMETPHI nudpossie B7-38 — 3 miT.,
BECHI TEXHUUECKHE — 2 MIT.,
Tabnunel Menzeneesa- 4 mir.,
nabopaTopHas XMMUYecKas ocya u
PEaKTUBBI
Habop yueOHO-HAIIAIHBIX TOCOOUi
6147

yueOHast ayJUTOPUS IS
MPOBE/ICHUS 3aHATUH
JIEKIIHOHHOTO H
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX U
WHINBUAYAITEHBIX
KOHCYJIbTaluH,

2 TEKYILEro KOHTPOJIST 1
IIPOMEXKYTOUHOMN
arrecrauuu (Kadeapa
"IIpousBoacTBEHHAS
0€30IMaCHOCTD, YKOJIOTHS U
xumus" T. HuokH##
Hogropon, Kazauckoe 1.,
12)

1.Jlocka menoBast

2. Paboyee MecTo mpermomaBaTens
3. Pabouee mecTo cTyzneHTa - 64
Yell.

4. TlepcoHATBHBIN KOMIBIOTEP

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

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

6265
yueOHast ay TUTOPHS JIJIst
MPOBEACHUS 3aHATUN
JIEKIIMOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX H
WHINBUAYAITEHBIX
3 KOHCYJIbTalluH,
TEKYILEro KOHTPOJIST ¥
IIPOMEXYTOUHOMI
atrectanuu (kadenpa
"IIpousBoaACTBEHHAS
0€301aCcHOCTb, YKOJIOTHS U
xumus" T. HokH##

Hogsropon, Kazanckoe 1.,
12)

1. JTocka menoBas - 1 i,

2. Tabnuna JI.U. Menneneena - 1
ImT.

3. PabGouee mecTo npernoaaBatess
4. PaGouee mecTo cryneHTa - 42
YelL.

10. METOANMYECKHUE PEKOMEHJALIMU OBYYAIOLIIUMCHA
ITO OCBOEHHMIO JTUCHUIIJIMHBI

10.1. OO0mue MeTogUYeCKHEe PEKOMEHAAUMHU AJsi O0YyYAIOIIUXCH MO OCBOEHHMIO
AUCIHHILIMHBI, 00pa3oBaTe/bHbIe TEXHOJIOTHHN

JlucuuIuiiHa ~— peamu3yercsl  MMOCPEJICTBOM — TPOBEACHUS  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucs (BKJIOYas MpPOBEJEHHE TEKYIIero KOHTPOJS YCIEBAEMOCTH), CAaMOCTOSTEbHON
paboThl 00yUaIOIINXCS ¥ TPOMEXKYTOUHOM aTTecTaluu.

KonTaktHas paboTa MOXKeT OBITh ay[UTOPHON, BHEAYAUTOPHOU, a TaKKe MPOBOJUTHCS B
ANIEKTPOHHON WH(GOPMAIIMOHHO-00pa3oBaTeibHON cpene yHuBepcutera (mamee - OUMOC). B
cllyyae IpPOBEIEHUS YacTH KOHTAaKTHOW paboThl mo mucuuiuinae B DMOC (B cOOTBETCTBHU ¢
pacnucaHueM Y4YeOHBIX 3aHSATHH), TPYAOEMKOCTh KOHTaKTHON padboTel B DMOC skBHBajeHTHA
ayJIUTOpPHOM pabore.

[IpenonaBanue BHUJIOB
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00pa3oBaTeNbHBIX TEXHOJIOTHIL:

-OaNIbHO-PEUMUH208as1 MEXHOI02USA OYEHUBAHUS (NPU HATUYULL),

- KOJUIOKGUY M,

- KOHmpoavbHasa paboma,

- mecm,

- omuem no 1ab6opamopHuiM paboman.

Ilo uroram Tekyliel ycCHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTABJIEHA OLEHKA II0
IPOMEKYTOUHOM aTTecTalliid B COOTBETCTBUHU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIEHTHI,
BBITIOJIHUBIIME BCE 00s3aTeNbHbIC BUIbl 3aIUIAHUPOBAHHBIX YYEOHBIX 3aHATUH, JOIMYCKAIOTCA K
MPOXOXKACHUIO TPOMEKYTOYHON aTTeCTalluu (9K3aMEHY).

PesyabraTr 00yueHus cunrtaercsi cOPpMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHeE, €CIIU
TEOPETUUECKOE COJIepKaHre Kypca OCBOCHO MOJMHOCTHIO. [Ipu ycTHBIX coOeceoBaHUAX CTYACHT
MCUEPIIBIBAIOIIE, MTOCTIEIOBATEIbHO, YETKO M JIOTUYECKH U3JaraeT y4eOHbI MaTepHai; CBOOOIHO
CIpaBJseTCA C 3aJa4aMH, BOIPOCAaMHM M APYTMMHU BHJAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH NporpamMMmoi 3aaHus
BBIMIOJTHEHBI B COOTBETCTBUU C YCTAaHOBJIEHHBIMU TpeOOBaHUSAMH, CTYIEHT CIOCOOEH
AQHAJIM3UPOBATh IIOJYYECHHBIC PE3YyJbTaThbl, IPOSBIIET CAMOCTOSTENBHOCTh IIPU BBITOJIHECHUHU
3aJlaHni.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €ClU
TEOPETUUECKOE COJEpKAHUE Kypca OCBOCHO MONHOCTHIO. [Ipu ycTHBIX coOeceloBaHUSX CTYIEHT
MIOCJIEIOBATEBHO, YETKO M JIOTMYECKH CTPOMHO M3JaraeT y4eOHBI MaTepuall; CIpaBIseTcs C
3aJayaMy, BOIMPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyIoIuX NpUMEHEHHUs 3HaHWil; Bce
MPEIyCMOTPEHHBIE paboueii y4eOHON mTporpaMMoi 3aJaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIOCOOCH aHAIM3UPOBATH MOJTYUYCHHBIE PE3YNbTATHI,
IIPOSIBIISIET CAMOCTOSTEIBHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

Pe3yabTaT 00y4yenus cunraercss Hec()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBIITOJTHEHUHN
3aJaHuii HEe JEMOHCTPHPYET 3HAHWW y4eOHOrO Marepuaia, JOIYCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBIMIONHSAET 3aJlaHusl, HE JEMOHCTPUPYET HEOOXOAUWMBIX YMEHHI,
KayeCTBO BBINOJIHEHHBIX 33JJaHUM HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITIOJTHEHHS OIICHEHO YUCJIOM OassIoB HIDKE TpeX MO OICHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauyeckue yKa3aHus AJs 3aHATHI JIEKIIMOHHOT0 THIA

JIeKIIMOHHBIN KypC IIPEANoaaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro MJIaHa. B Xo/ie TeKIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0a30BbIE BONIPOCH! B paMKax
KaX/10M TeMbl TUCHMIUIMHBI (Tabnuma 4). O603Ha4aloTCs KIIHOYEBbIE aCMEKThl TEM, a TaKxkKe
JIENAI0TCSl aKLEHThl Ha Hanbojee CIIOKHBIE M Ba)XKHbIE IOJOXKEHUS HM3y4aeMOro MaTepuana.
Marepuansl JIeKUUH  SIBISIOTCS ONOPHOM OCHOBOM Ui MOJrOTOBKM OOy4arommuxcst K
PAKTUYECKUM 3aHSTUSM / J1abopaTOPHBIM pabOTaM W BBINOJIHEHUS 33/JlaHUN CaMOCTOSITENIbHOM
paboThl, a TaKKe K MEpOIPHUITHUSAM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IMPOMEXKYTOUHOM
aTTECTalMy 10 TUCLIHILINHE.

B xone neKIMOHHBIX 3aHATUH pPEKOMEHIYeTCsl BECTH KOHCIIEKTUPOBaHHE YueOHOTO

MaTepuania.

10.3. Meroauueckue YKa3aHUsi MO OCBOEHHMIO JAWCHMIUIMHBI Ha J1a00pPaTOPHBIX
padorax

JlaGoparopHble pabOThl MO3BOJSIOT NPUOOPECTH CTyAEHTaM yMEHUs paboTaTh C
XUMHUYECKHMH peareHTaMu, MoCy/10i U MpUOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
IMPOBOAUTD NMEPBUYHBIC HAYYHBIC UCCIICAOBAHMA.

Jlns TOBBILICHUS T103HABATEIbHONM AaKTUBHOCTU CTYJCHTOB U TPUOOPETEHHS HMH
NEPBUYHBIX HAaBBIKOB HAYYHOI'O HCCIIEJOBAHMS, B 3TU KiIaccHdyeckue abopaTopHble pabOThI
BBE/ICHBI 2JIEMEHTHI HAYYHOT'O UCCIIE0OBAHMS, & UMEHHO:
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a) CaMOCTOSTENILHO MTO100PATh PEAKTUBBI JJISl POBEICHHS TOM WIM MHON peakIui;

0) OOBSICHUTH MPOTEKAHWE OHOW PEAKIIMU W HE MPOTEKAHHWE JPYTroM, HA TEPBbIN B3TJISA
oJ00HOH, peaKIny;

B) IIpeJICKa3aTh MPAKTUIECKOE 3HAUCHHUE TOM WIIM MHOW PeakIuy | T.JI.

[ToaroToBKy K Kax10i 1abopaTopHON paboTe CTyAEHT AOJDKEH HauaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATHS, KOTOPBII OTpayKaeT CoIEepKAHNE MTPEIOKECHHONW TEMBI.

[Tocne BBIMONHEHUS KaXI0W J1abopaTopHO pabOThI CTYASHT O(QOPMIISET OTYEeT, B
KOTOPOM YKa3bIBAIOTCA LI paboThl, X0 PadOTHI, AaeTcs PUCYHOK U ONHMCAHHE YCTAaHOBKH,
TabJIMIIa YUCICHHBIX Pe3yJbTaTOB, BHIYACICHUS U BHIBOIBL.

[Tpu oneHnBaHMM 1Ta0OPATOPHBIX PAOOT YUUTHIBACTCS CIEAYIOIIEE:

- Ka4eCTBO BBIMOJIHEHHUS HKCIEPUMEHTAIBHO-TIPAKTHYECKOM YacTH pabOThl H
CTENEeHb COOTBETCTBUS PE3YNIbTAaTOB PabOTHI 33/1aHHBIM TPEOOBAHMSM;

- Ka4ecTBO O(OpPMIICHHSI OTYETA MO padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPU 3aIIUTE PAOOTHI.

10.4. MeToanyeckue YKa3aHUSI MO0 OCBOEHHI0 JMCHUIUVIMHBI HA 3aHATHAX
CeMHHAPCKOro THIA

[IpakTryeckue 3aHATUS HaNpaBieHbl Ha (POPMUPOBAHNE HABBIKOB PEILICHHS MPAKTHUECKUX
3a/1a4, IPUMEHSAS IOJyYEHHBbIE TEOPETUYECKUE 3HAHMS, a TAaK)KE€ HABBIKOB CaMOCTOSITEIBbHOM
paboThI 1OJ1 PYKOBOZCTBOM MPENOaBaTesl.

Ha npakTuueckux 3aHATHSAX MPOBOIUTCS PELIEHUE PACUETHBIX 3aJady U YIpa)kKHEHUU B
npoiiecce nNpopabOTKH HauboJiee CIOXKHBIX B TEOPETUYECKOM ILUIaHe MPOoOJieM U IPOBOJSATCS B
Tpex popmax:

1. ycTHBII OnpOC CTYJEHTOB 110 KOHKPETHOI TeMaTHKe MPAKTUYECKOT0 3aHATHS;

2. pelieHue U 00bSICHEHHWE TUIIOBBIX 3a/1a4 110 IAHHOM TeME;

3. camocTosTeNnpHas paboTa CTYJEHTOB C MCIIOJIb30BaHUEM Yy4eOHBIX NOCOOUH, JIeKUuil 1
KOHCYJIbTALIMM MpernojaBaTelis P BHIITOJIHEHUU UM KOHTPOJIbHBIX 3aJaHUH.

10.5. Meroan4yeckue yKa3aHus 110 CAMOCTOSATEJIbHOM padoTe 00y4arOIIuXcst

CamocrosTenbHass pabora oOecrneyuBaeT MOATOTOBKY OOydarollerocss K ayIuTOPHBIM
3aHATUSAM U MEPONPHUATUAM TEKYILEro KOHTPOJS M MPOMEKYTOUHOW aTTeCTallui MO U3ydaeMou
TUCHUTUTHHE. Pe3ynbTaThl 3TOM TOJATOTOBKH TPOSIBISIFOTCS B AKTUBHOCTH OOYYaroIIerocs Ha
3aHATHSIX UM B KayeCTBE BBIMOJIHEHHBIX MPAKTHUECKUX 3aJaHUil U Jpyrux ¢GopM TEKYIIEro
KOHTPOJISI.

[Ipy BBIMONHEHUM 33JaHUM JJIsI CAMOCTOSITEILHOM PabOThl PEeKOMEHAyeTcs MpopadoTKa
MaTE€pUaAIOB JIEKUMH [0 KaXJOW MPOUIACHHOW TeMe, a TaKKe H3Y4eHHE PEKOMEHIyeMOU
JUTEpATyphl, IPEACTAaBICHHON B pa3nene 6.

B mporecce camocToATenbHON pabOTHl MPHU W3YYEHUH JUCIHILIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMMBIOTEPE B CHENHATH3MPOBAHHBIX AYIUTOPHIX IS CAMOCTOSITEIHHON pabOTHI
(ykazano B T1abn. 11). B ayauropusx wumeercs JocTynm uepe3 HMH(POpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTEpHET» K AJIEKTPOHHOW HMH(OPMAIIMOHHO-00pa3oBaTeIbLHON
cpene yausepcutera (QMOC) u sanektponnoi 6udnnoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC pACIONIaraloTCsl y4eOHbIE W Y4eOHO-METOIMYECKHE MaTepHajbl, KOTOphlE MOTYT OBITh
UCIIOJIb30BaHBI Il CAMOCTOSITENIbHONW PaOOThI PU U3YUYEHUH JUCLUTUIMHBL.

Jnst oOydarommxcst Mo 3a04HOM (opMe OOydeHHsI caMOCTOsATeNIbHas paboTa sIBISETCS
OCHOBHBIM BHJIOM Y4€OHOM e TeTbHOCTH.

10.6. MeTonnueckne yKa3aHus 1JIsl BbINOJTHEHUsSI KOHTPOJIbHBIX padoT
[Tpu uzydennu Kkypca « X uMus» MPOBOAUTCS 6 KOHTPOJIBHBIX padoT.
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B xonTpOapHYyIO padoTy Ne 1 BXOAST BOMPOCKH IO OCHOBHBIM 3aKOHAM XMMHH: BapuaHT | -
20 (mo BBIOOpY mpenoaaBarens) u3 Meroandeckux ykazanuii: A.JI.I'ankun, A.Jl.Camconosa, T.B.
CazontbeBa «OcHoBHBIC MOHATHS U 3akoHbI Xumun» HI'TY, r. Huwxnauit Hosropon, 2018. 20 c.

B xoHTpOnbHYI0 paboTy Ne 2 BXOJST BOMPOCHI 110 XMMUYECKOH TEPMOJIMHAMUKE: BapUAHT
1 - 28 (mo BBIOOpY mpemnogaBatens) U3 Mmeroaudyeckux ykazanuii: I.H.bopucosa, A.B. bopucos,
1O.B. barranosa, B.K. OcManoB OCHOBHbIE 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKUX PEAKIIUM.
H.Hosropoa, HI'TY um. P.E. Anekceesa. 2015. —49 c.

B xonTponbHyto paboty Ne 3 BXOOAT BONPOCH MO CIEAYIOIIUM TEeMaM: CKOpPOCTb
XUMUYECKUX pEeaKlMil, XHMHYECKOE€ paBHOBECHE, BIMSHUE TEMIIEpAaTypbl Ha CKOpPOCTh
XUMHUYECKON peakiuu U T.A.. BapuanT 1-27 (mo BbIOOpYy mpemnojaBaTensi) U3 METOAUYECKHX
ykazanui: [ H. bopucoBa, A.B. bopucos, lO.B. barranoBa, B.K. OcmanoB OcHOBHbIE
3aKOHOMEPHOCTH IpoTekaHus xumuueckux peakuuid. H.Hosropon, HI'TY um. P.E. Anexceesa.
2015.-49 c.

B koutponbHyto paboty Ne 4 BXOAST BONPOCH MO CHEIYIOIMIMM TEMaM: CIIOCOOBI
BBIPQXEHHS KOHLIEHTPALIUU PAaCTBOPOB; CTEXUOMETpUUECKHE pacueThl: BapuaHt 1-30 (mo BeIOOpY
npenogaBarensi) U3 Meroandeckux ykaszanuii: A.B. bopucos, A.Jl. Camconosa, I'.H. bopucosa
Kontpoinbnslie 3ananus no teme pactsopsl. H.Hosropon, HI'TY um. P.E. Anekceesa. 2017. -14 c.

B kouTtponbHyto pabory Ne 5 BXOZAT BONPOCHI IO TEME OKHCIUTEIbHO-
BOCCTAaHOBUTENbHbIE peakiuu: Bapuant 1-30 (mo BbIOOpY mpernojgaBaresnisi) U3 METOINYECKUX
ykazanmii: A.J[. CamconoBa, A.JI. Tankun, T.B. Ca3zonteeBa // OKHCIUTETBHO-
BoccraHoButenbHble peakunu. H.Hosropon, HI'TY um. P.E. Anekceea. 2012. 36 c.

B xonTponpHyto paboty Ne 6 BXOIAT BONPOCHI MO TeMaM: rajibBaHUYECKHE SJIEMEHTHI,
3JIEKTPOJINU3, SJEKTPOJAHBIN NOTEHIIMAN, BOAOPOJHBIN 3IIEKTPOJ, ypaBHeHue HepHcra: Bapuant 1-
30 (mo BeIOOpPY mpenoaaBaTens) U3 Meroandyeckux ykazanuii: O.H. Kosanesa, FO.B. barranosa,
B.K. Ocmanos, A.Jl. CamconoBa. Onekrtpoxumus. H. Hosropoa. HI'TY um. P.E. Anekceesa.
2012. 52 c.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISA OCBOEHUA IUCHUTIJIMHBI

11.1 TunoBble KOHTPOJIbHBbIC 33/IaHUS WJIHM HHbIe MaTepuajbl, He0OX0AUMbIE IJIsl
OLICHKH 3HAHMH, YMEHHMH, HaBBIKOB M (WJHM) ONBITA B XOAe¢ TEKYylero KOHTPOJs
yCIEeBaeMOCTH

Bonpocel, nHAMBUAYaAIBHBIE 33aHNS U 3a[Ja41 [TPEICTABICHBl B METOJUYECKUX yKa3aHUAX
K IPAKTUYECKUM U 1abopaTOpHbIM 3aHATUAM [3.1 — 3.13], mpeacraBineHHbIX B 1. 6.3.

Ilpumepvt munogwvix 3a0anuil:

11.1.1. TunoBbie 3aJaHUs K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATUAM

3ansTue Ne 4.4 (2 yaca)
OKuCINTEIbHO-BOCCTAHOBHUTE/IbHBbIE peakunu. Pemenue 3aga4

1. aauBuayallbHOE pEIIEHUE 33Jaud 10 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIM PEAKLUAM

(mo BBIOOPY mpemnojaBaTesi M3 METOJMYECKUX YKa3aHUH K J1abOpaTOpHBIM M MPAKTUYECKUM

3apatusM:  CamconoBa A.JI., Tamxkun AJL, CasonteeBa T.B. «OxucnurenbHo-
BoccTaHoBUTeNbHBIE peakuu» H. Hosropox, HI'TY um. P.E. Anekceepa. 2012. 36 c.)
THUITIOBBIE 3AJIAYMN:

1. OmpenenuTe BO3MOXHOCTH CaMOINPOM3BOJILHOTO MPOTEKAaHUS peaKUUH IpHU
CTaH/IapPTHBIX YCIOBUAX
2KMnQO;, + 16HF = 2MnF; + 5F; + 2KF + 8H,0
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2. Ompenenure BO3MOXKHOCTH  CaMOIPOU3BOILHOIO MPOTEKAHHMsS pEAKIHUU  IpH

CTaHAApPTHBIX YCIIOBUAX
AsO,* +2H,0 + 2I' = AsO, + I, + 40H
3. BouuciuTe KOHCTaHTY PaBHOBECHSI PEaKIIUH
2KMnQO, + 10FeSO,4 + 8H,S0,4 = 2MnSO,4 + 5F€‘2(SO4)3 + K,SO, + 8H,0
4. Onpenenure HaIpaBJIeHUe PEAKIUK [IPU CTAHIAPTHBIX YCIOBHSX
2KMnQO4 + 5H,S + 3H,SO4 = 2MnSO, + 2S + K,SO4 + 8H,0

5. MeTooM HOHHO-3JIEKTPOHHBIX YpaBHEHUH moxdepure KOd(OMUIMEHTH B CIIEAYOIUX
OKHCJIHUTCIbHO-BOCCTAHOBUTCIIBHBIX PCaKIUAX. VkaXuTe OKHUCIUTEIh U BOCcCTaHOBHUTENL. Kakoit
H3 3JICMCHTOB OKHCJISICTCA, KaKOH BOCCTaHAaBJIMBAaETCA?

l)A| + K,Cr,07 + H,SO4— A12(804)3 + Cr2(804)3 + K,SO4 + H,O

2) Al + KMnO, + H,SO,— A12(804)3 + MnSQO,4 + K,SO4 + H,O

3) MnO; + KCIO3; + KOH— K;MnO,4 + KCI + H,0O

4) Bi,O3 + Br, + KOH— KBiO3 + KBr + H,O

5) SnCl, + K5Cr,07 + HCI — SnCly + CrCI3 + KCI + H,0

6. MeTO,I[OM QJICKTPOHHO-MOHHBIX ypaBHeHI/II?'I COCTaBbTC IIOJIHBIC YPABHCHUS peaKHHﬁ,
YUYUThIBAsA, YTO oo OKHUCIHNTCIIb, JIN0O0 BOCCTAHOBUTEIND ABIISIOTCI TAKKE U Cpe,uoﬁ. O6OCHy1>iTe
Ha OCHOBAaHMHU CTAHAAPTHBLIX OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX ITOTCHIMAJIOB BO3MOXHOCTbH
IMPOTCKAHUA JAHHBIX peaKuI/If/I.

1) KI + Hy,SO4s/kon/— I, + H,S + K,SO4 + H,O

2) KBr + H,SO4/kon11/— Bry + S + K,SO,4 + H,O

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

4) Mg + H,SO4/xou1/— MgSO4 + S + H,0

5) Al + H,SO4/xou1/— A12(804)3 + H,S + H,O

9. OKuCIUTEIHLHO-BOCCTAHOBUTEIHbHAS peaKknusl BbIPAXKACTCA HOHHBIM YPAaBHCHUCM.
YKEDKI/ITe, KakoM HOH SBJISIETCS OKHUCIHNTCIIEM, Kakoil — BoccTaHoBureieM. CocTaBbTE HOHHO-
AIIEKTPOHHBIC M MOJICKYJISIPHBIC YPaBHCHUSI.

1). Bi + NOg + 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,07% + H — Cr™ + SO~ + H,0

5) CI" + MnO4 + H" — Cl, + Mn*? + H,0

11.1.2. TunoBble 3aAaHusl AJ1s 1a00PATOPHBIX padoT
Jladoparopnoe 3ansTue Ne 1 (2 yaca)

Onpenenenne IKBUBAJIEHTHOI Macchl MeTaJl1a
TUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. Henb paboTsl
2. [Mops ok BeIMOTHEHHS PabOTHI
3. O6paboTKa FKCIIEPUMEHTAIBHBIX JAHHBIX
4. AHanu3 pe3yabTaToB
5. Cxema yCcTaHOBKH
6. HaiiTi sxkBUBasIeHTHYIO Maccy cepbl B coeqrHeHnIx H,S; SO3; FeSO,; CuSO:s.
7. OT 4ero 3aBUCUT SKBUBAJIEHT XUMHUYECKOIO 3JIeMEHTa: 1) OT BaJl€eHTHOCTH; 2) BCerna
SIBJISIETCS] TOCTOSTHHOW BEJIMYMHOM.

8. Cxonbko 3xBuBaNIeHTOB coaepxkutcs B 200 T CaCOs; B 400 r NaOH?
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9. OnpenenuTh KBUBAJICHTHYIO Maccy Metaiuia, eciu 0,4 T ero BBITECHUJIM M3 BOJBI
624mm Hy ipr 470 °C u 743 mm pr. c1.?

10. 0,36 T metaina oOpasytot 0,68 r okcuga. OnpeaenuTh SKBUBAJICHT METAJLIa.

11. Mbimbsik oOpa3yer ABa OKCHJIA, U3 KOTOPBIX OAMH COAEPXKUT 65,2 % (Macc.) MbIIIbsKa,
a apyroit — 75,7% (macc.) Mbimbsika. OnpeaenuTh SKBUBAJIICHTHBIE MAcCChl MBIIIBSIKA B 000MX
ciydasix. Hammucats pOpMyITbl COOTBETCTBYIOIIUX OKCHJIOB.

12. ChopmynupoBaTh 3aKOH SKBUBAICHTOB, HAIIMCATh €T0 MATEMAaTHYECKOE BBIPAKCHHUE.

13. Kak ompenenuTh SKBHBAJICHT OKCHJA, €CIM H3BECTEH OSKBHBAJICHT JJIEMEHTA,

COCJIMHUBIIETOCS C KHCIOPOJIOM?

14. Jlatb onpeneneHus 5KBUBAJICHTA JIEMEHTA, SKBUBAJICHTHON MacCHI.

15. HaiiTi s5xBUBajicHTHYIO0 Maccy mapraniia B coenunerusx: MN(OH),; KoMnOg; MnSQOg,.

11.1.3. TunoBbie Bonpockl (3agaHus) 1JI YCTHOrO (IUCbMEHHOI0) Onpoca
JIEKIIUA
Tema: CkopocTh XMMHYECKHX peakiuii. XUMHYecKoe paBHOBeCHe.

THUIIOBBIE BOITPOCbI JIA TI'PYHIIOBOI'O OBCYXJIEHUA HA
JIEKIIMOHHbIX 3AHATUAX:

1. YTo Ha3BIBAIOT CKOPOCTHIO XUMUUECKON PEaKIU?

2. Kakue ¢akTopsl BIUSAIOT Ha CKOPOCTb XUMHUYECKON peakiuu?

3. Kak 3aBUCHT CKOpPOCTh XMMHYECKONW pPEAKIUU OT KOHLEHTPALUU pPEArupyroumx
BeulecTB? Hanummre KUHETUYECKOE YPaBHEHHUE PEAKIUH.

3. Uro Ha3bIBalOT MOpsAAKOM peakiuu? Kak 3KCIEepUMEHTAIbHO ONPENeNsioT HOPsI0K
pPEaKIMU IO JAHHOMY BELECTBY?

4. Kak CKOpOCTb peaklMu 3aBUCUT OT Temreparypbl? Hanumure ypaBHeHHEe AppeHuyca.
KakoB ¢usnueckuil cMbICI MPEIIKCIOHEHIMATBHOTO MHOXHUTENA? Kakue skcrepuMeHTalbHbIe
JTaHHbIE HEOOXOAUMBI ISl pacyeTa SHEePriuy akTUBALUK?

5. O0OpaTuMble peakiii U XUMHYECKOE PaBHOBECHE.

6. Kakue gaxTopsl BIUSIOT HAa CMELLIEHUE PAaBHOBECUSI OOPATUMBIX peaKuii?

7. Kak ompenenuTh HampaBieHHE CMEUICHHS PAaBHOBECUS NPU H3MEHEHMHM BHEUIHUX
BozaeiictBuil? [lpunnun Jle-llaTense.

11.1.4. TunoBbie TECTOBBIE 3aJaHUA
Tema «JjieMeHTHI XUMUYECKOH TEPMOIMHAMUKY H Tel10BbIe 3P PeKThl XMMHUYECKUX

peakuuiin
1. Tlpu oxucmenun 10,8 T cepebpa Beimenuioch 1,58 kJlx Tterma. Haiitu sHTanbmuio
o0Opa3oBaHUs OKcUIa cepedpa AHOO(;p(AgzO).
a) — 20,5 xJIx/mob;
0) 31,6 x/Ix;
B) - 31,6 x/[>x/Moub ;
r) 44,8 xJIx .
2. DHTanenus 00pa3oBaHUS aMMHUaKa (AH006p(NH3)) cocrapisieT — 46,19 x/lx/monb. Kakoit
00BeM a3oTa (H.y.) BCTYIUT B peakiuto, eciu Boiaenutcs 18,41 kJ[x Tennors?
a) 4,46 m,
6) 4,46 M°;
B) 3,98 m;
r) 4,46 M.
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3. Omnpenenure usMmeHenue sHepruu I'mbd6ca peakuun CHapy + |y = CHalgy + Hlpy npu
CTaH/IAPTHBIX YCIOBUSAX. BO3MOXKHO 1M MpOTEKaHHUE peakiuu (CT.y.)
a)AGOxp: 39,49k /1:x, HEBO3MOXKHO);
0) AGOXp = - 39,49 k/I>x, BO3BMOXHO;
B) AGoxp = -43, 8 xk/[>x/MOJIb, BO3MOXHO;
T) AGoxp = 45,5 x/Ix, HEBO3MOXXHO
4. Omnpenenure uW3MeHeHHe >Hepruu ['MOOca W HampaBlIeHHE NPOTEKAaHWS PEaKIUU TPH
cTaHAapTHBIX yelnoBUAX. MNOyy + 2Cpagur) = MN + 2 CO(p.
a)AGOXp= 192 xJI>x B 0OpaTHOM HaInpaBJICHUH;
6) AG%kp = — 192 kJIX, B PSIMOM HAIIPABIICHHI;
B) AG’xp = 384 kJIK/MOJIb, B IPSIMOM HAIIPABICHHH;
r) AGOXp =—259 x/Ix, B IpsIMOM HaIlpaBJICHUU.
5. Peakuus mpotekaer mo ypaBHeHUIO SiOyy) + 2Cqpagury = Sigy + 2CO¢y. Onpenenure
M3MEHEHHE SHTPOINH IpH cT.y. OGbsCHUTE XapakTep H3MeHeHuns AS’Xp.
a) AS’xp = 360,82 J[/K; yBelIMuNBaeTCs, T.K. BBLLCISCTCS Ia3;
0) ASOXp = 360,82 JIx/K-Monb yBenuuuBaeTcs, T.K. 00pa3yercss KpeMHHUIA;
B) ASOXp =-360,82 JI)x/K ymenbuiaercs, T.K. 00pazyrorcs 6ojiee mpocThie MOJICKYJIbI;
r) AS°xp =0 JI/K He H3MEHSETCS, T.K. HE H3MEHSETCS KOJIMUECTBO BEIIECTBA B XOJIE
PEaKIH.
11.1.5. TunoBble 3aJaHUSA JJISI KOHTPOJbHOH padoThI

KOHTPOJIBHAS PABOTA
TEMA «PACTBOPBI QJIEKTPOJIUTOB»
Bapuant Nel
1.IlnmotHOCTH 26% pactBopa KOH pasna 1,24 r/em®. Crombko Moeit KOH COJIEPKUTCS B 271
pactBopa?
2.Haiitu pH 0,001M pactBopa KOH, cuuras quccouuanuio nojaHoM.
3.0npenenuTh KOHIEHTpaluioo HOHOB Bojaoposaa B 0,01M pactBope H,S, yuuThIBas TOJIBKO
MEPBYIO CTYNEHb UCCOLMANUH, 111 KoTopor K =1- 107,
4.PaccuuTath cremneHs aucconuanuu HyS mo nepsoii crynenu, ecnu K ==1- 107,
5.Moxno nu npurotouts 0,01M pactBop CaF,, ecnu npousseieHue paCTBOPUMOCTH TaHHOM
conu paBHO 410717
6.3anucatb B MOJEKYJISIPHOM U HOHHO —MOJEKYJISIPHOM BHJI€ YypaBHEHHUE peaKIUu
Na,S + H,SO, —
Bapuant Ne2
1.Kakas macca NaOH conepxurca B 200mi 0,2M pactBopa?
2.0mnpenenuTh KOHIIEHTpauio HoHOB Bojopoaa B 0,01M pactBope HCN, eciiu K= 6,5+ 10,
3.Yemy paBHa KOHLIEHTpALMs THAPOKCH] —MOHOB B pacTBope, eciau pH=11.
4 PactBopumocts CaCOs npu 35°C paBra 6,9-10° Mmoub/i. BBIUHCTHT TPOHM3BEICHHE
pPacTBOPUMOCTH COJIH.
5.3anucath B MOJEKYJISIPHOM H HOHHO —MOJEKYJISIPHOM BHJI€ YpaBHEHHE pPEaKIUU
Zn(NO3); + KOH —
6.Hamucats MOJICKYJISIpHBIC U HOHHO-MOJICKYJISIpHbIe ypaBHeHus ruapoin3a FeCls u ykaszath
KHCJIOTHOCTb CPEJIBI.
Bapnant Ne3
1. Paccumrare npoueHtHyto KoHueHTpauuto 0,2M pactBopa HCI, mnpuHSB 1IOTHOCTB
pactBopa 1 r/em’.
2. Onpenenuth, B kakoM u3 pactBopoB 0,01M HCI wmm 0,01M HCNpH cpenst Gonbiie?
OTBeT MOATBEPAUTH PACUETOM.

29



3. Beruncnuts pactBopuMocTh B MOb/T 1 [IP Ni(CN),, ecmu B 500Mi1 BOABI pacTBOpsieTCs
2,09-10° t 51041 comm.

4. OnpenenuTh KOHLEHTPAIMIO THIPOKCHI —MOHOB B pacTBope, pH koToporo paseH 8.

5. MOXHO I MPUTOTOBHTH PacTBOp, coaepskammii ogHoBpemenHo Ba(OH), u HCI. Otser
MOJITBEPAUTH PEAKITUSMU B MOJICKYJISIPHOM U MOHHO-MOJICKYJIIPHOM BH/IE.

6.3anucath MOJIEKYJSIPHOE M HOHHO — MOJIEKYJIIPHOE YpaBHEHHME pPEaKIUu TUIPOIH3a
Na,COs.

Bapuant N4

1. Paccunrtars mpouentHyto koHmentpanuoo 0,1M pactBopa Na,COs mnpuHsB IUIOTHOCTH
pactBopa paBHoOil 1 r/em’.

2. Onpenenuth KOHLIEHTpauuio noHoB Bogopoaa u pH B 0,001M pactBope H3BO3, yuurtsiBas
TOJIbKO MEPBYIO CTYNEeHb AUCCOLMAIINH, JIJIs1 KoTopoi K= 6,75.10'10.

3. pH pactBopa paBHo 5. OnpeenuTb KOHIIEHTPALIUIO THIPOKCUI-MOHOB.

4. Vcxonss W3 TNpOU3BEACHUS PACTBOPUMOCTH KapOoHaTa Oapus, HalWTH  €ro maccy,
cozaepxainryrocs B 100MJI HaCBIILIEHHOTO PacTBOpPA.

5.HanucaTh MoJIeKyJIsIpHbIC U HOHHBIE YpaBHEHUS MeX Y cyiabdumom HaTpus (NaS)u
COJIIHOW KMCIJIOTOM.

6. Hanncats MOJICKYJISIpHBIE 1 HOHHO-MOJIEKYJIApHbIC ypaBHeHus ruapoansza SnCl, u ykasats
KUCIIOTHOCTH cpefibl. OOBSCHHUTH, MOYEMy NpH pacTBopeHuHu Takux coieir kak SnCl, u ZnCl,
pacTBOp MOJKUCISIIOT?

Bapunant Ne5

1. Ckonbko rpammoB NaOH nano B3satTh s npurotosienus 400mn 2M pactBopa?

2. Crenens nuccormaiuu yroisHol kuciaotsel HoCO3 o nepBoit crynenn B 0,05M pactBope
paBHa 2,1.10’3. BbIYMCINTh KOHCTAHTY JUCCOLMALMH 10 IEPBOU CTYIIEHHU.

3. Ompenenuts pH 0,05M pactBopa HoCOs3, yuuTsiBasi [UCCOIMALIUIO TOJBKO MO MEPBOM
CTYIICHHU.

4. Onpenenuth KOHLEHTpaIuio ruapokcui-uoHoB B 0,01M pactBope Ba(OH),, ans koToporo
CTENeHb IMCCOLMALUY paBHA 1.

5. Byner mu npotekats peakiust mexay pactBopamu AGNO; u KBr? Oteer moarBepauTs npu
MOMOIIIY MOJIEKYJISIPHBIX U HOHHO-MOJIEKYJIIPHBIX YpaBHEHUI.

6. 3anucarh MOJIEKYJISIPHOE ¥ HOHHO —MOJICKYJISIpHOE ypaBHeHHe peakiu ruapoimnza NaClO.

11.2. TunoBble KOHTPOJIbHBbIE 3aJaHUSI MJIM HHbIE MAaTepHAJbl, HeOOXOAUMBIE IS
OLICHKH 3HAHWH, YMEHHI, HABBIKOB M (MJIM) ONBITA B X0J¢ MPOMEKYTOYHOH ATTECTALUM 110
AUCLHUILIMHE

DK3aMeH NpPOBOJUTCS B TECTOBOM M YCTHO-IMCBMEHHOH (opMe Mo BceMy Marepuaity
M3Yy4aeMoro Kypca «XHuMHs»

DK3aMeHAIMOHHBIN OMJIET COAEPKUT 5 BOMPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHANIMOHHBIE BUJIETbHI

9K3AMEHAIIMOHHBIA BUJIET N 1
Kageopa TIBInX
Hucyunauna Xumus
1. 3ammTa MeTaIIIOB OT KOPPO3UU. MeTalnmmyecKrue MOKPBITHS.
2. CKOpOCTbh XMMUYECKHUX PEaKIHii.
3. 1o ypaBHenuto peakiuu PClsq) + Clypy2 PCls onpenenuts:
a) TOMOT'€HHOM WJIM T€TEPOre€HHOM SIBIISETCS JaHHAs CUCTEMA;
0) B KaKOM HaIpaBJIEHUU CMEIAeTCsl paBHOBECHUE MpoIlecca: MPH MOBBIIIEHUHN AaBJICHUS; TPU
HarpeBanuu (AH,, = -88 xJ[x);
B) BeIpaskeHHs1 KOHCTAaHT K, u K¢; cootHomenne mexay Ky n K¢
4. CocTaBUTh CXEMY raJIbBAHUUECKOI'O DJIEMEHTA, B KOTOPOM MPOTEKAET peaKus
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Zn +Sn* =Zn** + Sn  Hammcats KaTOAHBIT M aHOAHBII poriecchl, paccuntath DJC,
ecim [Zn*]=0,0001, [Sn**]= 0,01 (Mous/m)
5. Onpenenuts pH 0,001M pactBopa HCI.

9K3AMEHAIIMOHHBINA BUJET N 2
Kadheopa 11BIuX
Hucyunauna Xumus
KoHncTanTa XMMH4ecKOro paBHOBECHUS ¥ 3aBUCUMOCTD €€ OT TeMIIepaTyphl.
. DIEKTPOXUMHUYECKHE METO/IBI 3AIIUTHI METAIJIOB OT KOPPO3HH.
. CocTaBbTe MOJIEKYJISIPHOE U HOHHO-MOJIEKY IsipHOE ypaBHeHUs peakun AGNO; + Kl =
. MeTooM MOHHO-3JIEKTPOHHOTO Oananca momodparh K0d()PHUIMEHTH B YPaBHEHUU DPEAKIIHH.
VYka3aTh OKHCIIMTEINb, BOCCTAHOBHUTEIb M HalpaBlieHne mpoTekanus peakiuu KMnO4 + KBr +
H,SO4 — MnSQO, + Br, + K;SO,4 + H,0.
5. Jlyxenas >xene3Has IUIACTUHA C HAPYLICHHBIM MOKPHITUEM HAXOJIUTCS BO BIAYKHOM TPYHTE.
CocTaBbTe cXeMy KOPPO3UOHHOTO FAIbBAHUMYECKOTO 3JIEMEHTA U 3aIlUIINTE YPaBHEHUS
MPOTEKAIOIIUX PEAKIUH.

BwN e

D9K3AMEHAIIMOHHBIWN BUJIET N 3

Kadheopa 1BIuX

HAucyunauna Xumus
1. CKopOCTh XMMHYECKHX peakiuii. PaKTOphl, BIUIIONINEC HA CKOPOCTh XUMUYIECKUX PEAKITHH.
2. DneKkTpoHbIe MOTeHIIMAabl. Y paBHeHue HepHera.
3. B kontakte Haxomsarcs CO m Mn. CocraBbTe CXeMy KOPPO3HOHHOTO TajlbBAaHHYECKOTO
9JIEeMEHTa WM 3alMIIUTe yYpaBHEHHUS MPOTEKAIOUINX DPEaKIHMid, €clid H3JeNue U3 STUX METAIIOB
HaXOJUTCS B KUCIION Cpee.
4. Beraucnuth pacTBOpUMOCTD (M0oJIb/i1) B Boje AQ,COsHa ocHoBanuu 3HaueHus [1P
5. Jlana ooparumas peakiiuss 2NO(T) + O,(r) 2 2NO,(1)
B kakom HampaBlIeHUU CMECTHTCS PaBHOBECHE IIPH:
a) 100aBJICHUY KaTalnu3aropa;
0) yBeIMYEHHUH OOIIEro AaBIICHUS;
B) yBenmmueHnn KorneHTpau NO(T)? OTBeTsl 000CHOBATE.

9K3AMEHAIIMOHHBINA BUJIET N 4

Kageopa 1BInX

Hucyunauna Xumus
1. Knaccudukanus peakiuii OKUCIEHUSI-BOCCTAaHOBIICHHS.
2. N'anpBaHWYECKUE DTIEMEHTBHI.
3. Bo ckompko pa3 yBemumuutrcs ckopocTh mpsamoil peakmuu PClygy + Clyyy @ PClsyy) npu
NOBBILICHUY J1aBJIcHUs B 4 paza?
4. 3anucarh peaklvy, MPOTEKAIOIIME Ha 3JIEKTPOoJax HpH padoTe rajabBaHUYECKOIO 3JIeMEHTa
Ni | Ni%, 0,01momb/1 || Cu®, Imoms/m | Cu. 3amucarh ypaBHEHHE TOKOOOpPa3yIOIIEeH peakluy,
yKa3aTh MOJIIPHOCTh JIEKTPOI0B. PaccuuTars 3.1.C. 3ieMeHTa.
5. OuuMHKOBaHHAs >KeJe3Has IJIACTUHA ¢ HApYLICHHBIM ITOKPHITHEM HaXOJIUTCS BO BIAXKHOM
atMocepe. CocTaBbTe CXeMy KOPPO3MOHHOTO rajlbBaHUYECKOIO AJIEMEHTA U 3alHUIINTe
YpaBHEHMS IPOTEKAIOIIUX PEAKIINH.

9K3AMEHAIIMOHHBINA BUJIET N5

Kageopa 1BInX

Hucyuniuna Xumus
1.MexaHu3m XxuMHueckoi peakuuu. [IpocTeie U ci0kHbIe peakiuy. JIuMUTUpYyIomas cTaaus.
['oMOreHHbIe U TeTEePOreHHbIE XUMUYECKHE MTPOLIECCHI.
2. OkucnuTeNnbHO-BOCCTaHOBUTENNBHBIE peakiuu. Knaccudukanus OBP.
3. Paccuuraiite pactBopumocts CaCQOs, , eciu ero [1P = 4,8-10'9.
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4. MeTo10M HOHHO-3JIEKTPOHHOTO OanaHca rnoaoepute KodQpGUIUEeHTH B YpaBHEHUH PEaKIHUH.
VYKaXuTe  OKHUCIUTEIb U BOCCTAHOBUTEIb.

NaCrO, + PbO, + NaOH — Na,CrO4 + Na,PbO, + H,0
5. 3anmcarh peakuuy, NpOTEKAIOIINe Ha HIIEKTPOJax MpH paboTe ralbBaHMYECKOro aneMenTta Mn
| Mn**, 0,0IM||Ni**, 0,IM |Ni. 3ammcars ypaBHeHue TOKOOGpasyIOlIel pEAKIMH, YKa3aTh
HOJIIPHOCTB 3JIEKTPOoA0B. Paccunrats 3.71.c. 37€MeHTa.

11.3 IlepeyeHb BONPOCOB M 3a{aHUM JJISl NOATOTOBKH K IK3aMeHY
(OIIK-1: MOIIK-1.1)
1. OcHOBHBIE 3aKOHBI XMMHUU (COXPAaHEHHME MAcCChl, MOCTOSHCTBA COCTaBa, YKBUBAJICHTOB.
["a3zoBbie 3akoHbl (ABoraapo, MenpaeneeBa-Knanelipona,...). IlapiuansHbie JaBieHUS Ta30B..
3aKkoH SKBUBAJICHTOB. OCHOBHBIC MOHATHUS XUMHUHU (aTOM, XUMHUYECKHH 3JIEMEHT, H30TOIIbI,
MOJIEKYJIa, HOH, CBOOOHBIN pajiKai, MOJIb U SKBUBAJICHT).

Xumudeckasi opMmyna. AGCOTIOTHBIE U OTHOCUTEbHBIE MacChl aTOMOB. ATOMHAsI €IUHUIIA
Maccbl. Yucno Aporaapo. OTHocuTenbHash MOJEKyJsipHas Macca. Monb. MousipHas wmacca.
DOKBHUBAJICHTHI PA3JIMYHBIX KIACCOB BEIIECTB.

2. Tepmonunamuueckas cuctema. Buasl cuctem. CocTostHue cucTeMbl. BHYTpeHHsIs1 3HEprus u
SHTANBNHUS  cUcTeMbl. lIpakTMdueckoe TNpUMEHEHUWE OTUX  BeaWuyuH. llepBbli  3aKOH
TEPMOJAMHAMUKH. DHTAIBIHS. DHAO - U 3K30TEPMHUUYECKUE PEAKLIUH.

Cranpaptubeie ycnoBus. CrangapTHbie cocTostHUS. CTaHIapTHBIE SHTAIBIHH 00pa30BaHMS
MPOCTHIX U CJI0XKHBIX BELIECTB. DHTPONUS U TEPMOJUHAMUYECKASI BEPOSTHOCTb.

3akoH ['ecca m ero cnencrBusa. Tepmoxumuyeckne ypaBHeHHs. PacueT TernoBeix 3¢ dexron
XUMUYECKHUX peakuuii. DHTpomnus. BTopoil 3aK0H TepMOAMHAMUKH. Y CIIOBUE CAMOIIPOU3BOJIBLHOTO
MPOTEKAHUS MPOIECCOB U TEPMOJMHAMUYECKOE PABHOBECHE B U30JIMPOBAHHON CHCTEME. DHEPIHs
['u66ca. YcnoBusi camMONpPOU3BOJIBLHOTO MPOTEKAHUS MPOLECCOB M PAaBHOBECUS B 3aKPBITHIX
cucreMax. @a30Bble pPABHOBECHS. OHEpPreTUYECKas JuarpaMma peakuud. TpeTuil 3aKoH
TEPMOAMHAMHUKHU. AOCONIOTHAs AHTPOMMSI TMPOCTHIX M CIOXKHBIX BEIIECTB. DHTPONHUIHBIC
TUarpaMMbl MHIUBHIYAJIbHBIX BemiecTB. Bo3pacranue (yObUTb) SHTPONUH B 3aBHCHMOCTH OT
CTpOCHHS BelIecTB, MpH (a30BBIX MEPEeXo/aX M B XHUMHUYECKUX peakuusx. CBA3b 3HEPruu
aKTHBAIUU C TETUIOBBIM 3¢ dexTom. OOpaTuMbie U HEOOPATHUMBIEC MPOIECCHI. Y CIIOBUS U3MEHEHUS
HaAIpaBlIeHUs OOPAaTUMBIX XUMHUYECKHX peaKiuil. DHTANbIMUUHBIA W SHTPOMUNHBIA (PaKTOPHI.
Temnepatypa unBepcuu peakuuu. CBsi3b CTaHAApTHOM dHepruu [ nO0ca peakiuu ¢ ee KOHCTAaHTOM
paBHOBecHs. 3aBUCUMOCTh KOHCTAHTHI paBHOBecHs OT Temmeparypbl. CTangapTHas CBOOOIHAs
sHeprus ['mb6ca oOpa3zoBaHMs BEUIECTB M pacyeThl CTaHAAPTHBIX AHepruil I'mbbca XuMuyeckux
peaKunii.

3. Kuneruka xummuueckux peakiuil. CpemHsisi U MIHOBEHHAas CKOpPOCTh peakiuu. CKOpoCTb
TEeTEPOreHHBIX pEaKIuid. 3aKOH JEUCTBUS Macc. 3aBUCUMOCTh CKOPOCTH OT KOHIIEHTPAIUU
pearentoB. Ilopsnku peakuuu. KoHcranTta ckopocTd. OHepruss akTHUBAUUMK IIpolecca.
AKTHBUpPOBaHHBIA KOMILUIEKC. AKTHUBHBIE MOJEKYyNbl (pacmpeneneHue MakcBesuia). DHeprus
aKTHBAIMH, [IEPEXOHOE COCTOSIHUE M aKTHBHPOBAHHBIA KOMIUIEKC Ha MPUMEPE OJHOCTAJAMITHON
peakuuu. BrnusHue temieparypbl Ha CKOpOCTb Xxumuueckoil peaxkuuu. IIpasuno Baut-I'odda.
VYpaBHeHne AppeHuyca. DHEprus akTHMBAallMM M NPEIIKCIOHEHLIHMATBHBIA  MHOXHUTEIb - MX
¢uznueckuil cMbici. ['OMOTE€HHBIN U reTeporeHHbld KaTanus. ['oMoreHHb Kartanu3. Biushue
KaTajan3aTopa Ha SHEPreTUUYeCKHuil Oapbep mpsiMoii 1 0OpaTHON XxuMHYeckol peakuuu. Karanus u
XHMUYECKOe paBHOBecHe. [ eTeporeHHmlid Karanu3 W ero ocobeHHoctu. JlocTomHCTBA U
HEJOCTAaTKM STOT0 BHUAA Kartanu3a. [[pomMexyTodHble COEIMHEHUS B TE€TEPOr€HHOM KaTallu3e.
Bnusaue karanuzaropa Ha E, 1 ckopocTH ipsiMoit 1 oOpaTHOM peakiuit. [TpuHIMn moABUKHOTO
(muuamuyeckoro) paBHoBecus Jle-lllarense. OOpaTumble peakmuu. 3akOoH NEHCTBUS Macc U
koHcTaHTel paBHoBecusi K. m K,. MX cooTHomeHue [ TOMOIEHHBIX Ta3000pa3sHBIX MU
KOHJCHCUPOBAHHBIX CHUCTEM. MeXaHH3M U CTaJIUHHOCTh peakiuil. MoleKyIsipHOCTh (TOPSIOK)
AJIEMEHTAPHBIX CTAAUN U IUarpaMmbl Eger - yTh MHOTOCTQAUMMWHON peakuuu. JInMutupyromas
ctaausa. CBs3b KOHCTAaHT CKOPOCTEW M DHEPruil aKkTHUBAIMU MPSMOM M OOpaTHOW XUMHYECKON
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pPEaKIMu COOTBETCTBEHHO C KOHCTAaHTOM paBHOBECHS M TEIUIOBBIM AP (HEKTOM peakiuu.
Oco0eHHOCTH TETEepPOreHHOI0 PAaBHOBECUS M MaTEeMaTHYeCKOM 3amucu KOHCTAaHT DPaBHOBECHUS
reTEPOreHHBIX XUMUYECKUX PEaKIIUU.

4. Teopus 3IIEKTPOIUTHUECKON Aucconuanuu Appenuyca. CTeneHb U KOHCTAaHTa JUCCOLUALUU.
Bunber xonnenrpamnmii. Pacuer cremenum aumccomumanmu u pH pacTBOpoB Ha mpuMepe cladbIx
KHCIIOT M OcCHOBaHuM. [lucconmanusa snextponutoB. MonHoe mnpousBeaenue Boabl. [llkana
KUCJIOTHOCTH. HelTpanbHble, Kucible U menoyHbie pactBopbl U X pH. CriocoObl moakucieHus
U TOJALICIaYMBaHUS BOAHBIX pacTBOPoB. CrocoObl BhIpakeHHs] KOHIEHTpanuil. CTyneHvaras
JUCCOIMAIUS DJIEKTPOJIMTOB B pacTtBopax. KoOHCTaHTBI UCCONMALMA KHUCIOT W OCHOBaHUHU.
OCHOBHBIE, KUCTIBIE U CPEHUE COJIH.

3akonbl Payns. DOymuockomusi W kpuockomusi. OcMOC M OCMOTHYECKOE JaBIICHHE.
I'maponus coneit. I'maponus coneid. CteneHb U KOHCTaHTa rujipoin3a. CTyneH4YaTblid THAPOIIU3.
BnusiHue temneparypsbl, pa30aBiieHUsT U OJHOMMEHHBIX MOHOB Ha Tuaponus cosieid. Koncranrta
ruaponunza. pH cpensl npu ruaponuse coseid. CiBUT paBHOBECHUS IIPU THIPOJIN3E.

['eTreporenHoe paBHOBECHME OCaJOK - HACHIIIEHHBIM pacTBOpP TPYIHO PaCTBOPUMOTO
3JIEKTpOJINTAa. MeXaHU3Mbl pacCTBOPEHUSI MOHHBIX KPUCTAJJIOB U MOJISAPHBIX MOJEKYd. [[BrxKyIas
cwta miporiecca pactBopenus. CosbBaranus u ruaparaius. Ternossie 3QGeKThl paCTBOPSHUS.

[IP. YcnoBust ocaxaeHuss U pacCTBOPEHHUsI 3JIEKTPOJUTOB. HacklllleHHbIE, NEpECHIEHHbIE U

HEHACBIILICHHBIE pacTBOpbI cosieil. KoMriuiekcHble coenuHeHus. Jluccoumanus KOMIUIEKCHBIX
COEeIMHEHUI.
5. JIBOMHOW 3JIEKTPUYECKUH CIIOW U MEXAHU3Mbl BO3SHUKHOBEHHS CKayKa MOTEHIMAIa Ha TPAHULE
pasnena  anekTpon/pactBop.  Bomopoausiii  snektpon.  CTaHmapTHBIE — OKUCIHMTEIBHO-
BOCCTAHOBUTEJIbHBIC MOTCHIHAIBI. BUIBI 3JIEKTPOOB U UX OKUCIUTEIHHO-BOCCTAHOBHUTEIIbHbBIC
noteHuuansl. @opmyna Hepucra. Konuentpaunonusiii snement. Cszp DIC ¢ u3MeHeHHEM
sHeprun [mO6Oca W KOHCTAaHTOM pPaBHOBECHS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pPEAKIUH.
['anbBaHMYECKHE 3JIEMEHTHI. JEKTpoiu3. 3akoHbl s3nekTponnza Dapages. Ywucino Dapages.
Brixox mo Toky. IlepenampsikeHue. DJIEKTPOIU3 C UHEPTHBIMH U PACTBOPUMBIMHU aHOJAMHU.
O6ocHoBaHMe BbIOOpA AJIEKTPOAHBIX MOTYpPEaKIMii HA OCHOBE HX AJIEKTPOJHBIX MMOTEHIIUAJIOB.
Buast koppozuu. Kopposust ¢ BoIopoiHON U KUCTOpOAHOM nenossipuzanueid. CrnocoObl 3auThl
METAJNIOB OT KOPPO3HUH

PersiamMeHT npoBeaeHUs MPOMEKYTOYHOM aTTeCTAllUM B (pOpMEe KOMIILIOTEPHOI0

TCCTHPOBaAHMSA
Koa-Bo 3apannii B 0aHke Kon-Bo 3apanmii, npeabsiBiasieMbIX
Bpemsi Ha TecTUPOBaHUE, MUH.
BOIIPOCOB CTYNEHTY
He menee 100 He menee 2() 90

[Tonuseiii (HOHA OIEHOYHBIX CPEACTB IS MPOBEJACHUS MPOMEKYTOYHOM aTTecTallud B
(opMe KOMIBIOTEPHOTO TECTHPOBAHUS pa3MelIeH B OaHKe BOIPOCOB JaHHOTO Kypca TUCIUTUINHBI
B CJ10 Moodle / eLearning Server 4G S1OC HI'TY.

B xone mMoOArOTOBKM K MPOMEXYTOYHOHW aTTeCTaluu OOYYaIOUIMMCS TPEIOCTaBIISETCS
BO3MOXHOCTB HpOﬁTH TECT CaMOITPOBECPKH. Tect AJid CaMOITPOBEPKH MO JUCHUIIIIMHE pasMCIICH B
C10 Moodle / eLearning Server 4G DUOC HI'TY B cBOOOJHOM /JIs CTYI€HTOB JAOCTYIIE.
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YTBEPXIAIO:

Hupexrop nnctutyra @XTuM
_Manynesuu K.B.

202 T

Jucr aKTyaJiu3anuun paﬁoqeifl nmporpaMmmbl JTUCHUIIJIHHBI

«___ b1.B.5 Xumusn »

HHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

JUI IOJITOTOBKM OakajaaBpoB/ CIELMAINCTOB/ MarucTpoB

Hanpasnenue: {mmdp — nasBanue} 23.05.01 «HazeMHble TpaHCTIOPTHO-
TEXHOJIOTUYECKUE CPEICTBAY
HanpaBieHHOCTb: « ABTOMOOMIIN U TPAKTOPHI»
®opma oOyueHust _ oyHas
I'ox Havama moaroroBku: 2021

Kype 1

Cemectp 1

a) B pabGouyto nporpamMmy He BHOCSTCS u3MeHeHus. [IporpamMMa akTyanusupoBaHa 1is
20 r. Hayaja nOArOTOBKH.

0) B pabouyro nporpammy BHOCSTCS CIAEAYIONINE U3BMEHEHUS (YKa3aTh Ha KaKOU roJl
HayvaJa MOJATOTOBKH):

L) ;

2) ;

)
Pa3zpabotuuk (1): bopucora ['.H., k.x.H., 101IeHT

" (®UO, yueHas CTENCHb, YICHOE 3BaAHKE) « » 2021 T
PaGouas mporpamma nepecMoTpeHa u oj00peHa Ha 3acelaHuu Ka(bel[;:ul -
poTOKOJ Ne OT «__ » 2021 r.

3aBemyronuit kKadeapoi B.1.Haymos

Jucr AKTyaJIM3alui IIPUHAT HA XPAHCHUE:

3aBeyromuil Belmyckaromei kapeapon AuT A.B.Tymacos
« » 2021 r.

Meroanueckuii otanen YMV: « » 2021 r.
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