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1. HEJINX U 3AJAYHN OCBOEHUSA JUCHUIIVIMHBI (MOYJIS)

1.1. Heablo (ueasiMu) OCBOECHMS AUCHMINIMHBI «XUMHUS» sBiIseTcs (GOPMUPOBAHHE OOBEKTHUBHOIO M IEJIOCTHOIO €CTECTBEHHOHAYYHOI'O
MHUPOBO33PEHUS; YIayOleHne, pa3BUTHE M CHUCTEMAaTU3allus XUMUYECKHX 3HAHUN, HEOOXOAMMBIX NMPHU PELICHUH MPAKTUYECKUX BOIPOCOB PAa3HOIO

YPOBHS CJIOKHOCTU B XOJI€ BBIIIOJIHEHUS NMPO(PECCHOHANBHBIX 33/1a4 B 00JIACTH HAyYHO-HUCCIIEI0BATENbCKOM, MPOU3BOICTBEHHO-TEXHOJIOTHYECKON U
MIPOEKTHOM JEeSATEIbHOCTH



1.2. 3apa4u ocBOCHUS IUCHUIIHHBI (MOYJIfA):
— T'OTOBHOCTbH CTyIIeHTOB K UCITIOJIB30BAHHUIO HOHy‘IGHHBIX HpI/I I/I3y‘-IeHI/II/I JUCHUITIINHBI ((XI/IMI/ISI)) 3HaHI/II71, YMCHHP'I, HABBIKOB U KOMHGTGHLII/II;'I
HpI/I I/IBYIIGHI/II/I O6Hl€Hay‘IHBIX U CIICHUAJIBbHBIX NUCHUIIIIMH, a TaKXKC 14 peH_IeHI/ISI HpO(i)GCCI/IOHaJIbHBIX 3a4a4,

—(bOpMHpOBaHI/IC HaBBIKOB pa6OTBI B XMMUYECKOM J'Ia60paTOpI/II/I, IIPOBCACHNA HAYYHOI'O UCCIICAOBAHUA, aHAIN3a PE3YJIbTAaTOB SKCIICPUMEHTA,
— 'OTOBHOCTBH CTYACHTOB K OpraHu3annuu CaMOCTOSITEIILHOM ACATCIIBHOCTH I PCIICHHS ITOCTAaBJICHHBIX 3a/1a4,

- TOTOBHOCTH CTY/ICHTOB K IOJIb30BaHUIO0 NH()OPMAIIMOHHBIMH CUCTeMaMH (yueOHasi, HaydHas JTUTepaTypa, MHTEPHET-PECYPCHI).

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OFPA3OBATEJIBHOM ITPOT'PAMMBI

2.1. YueOHas qucuuimimHa (MoayJb) «XHMH» BKJIOYEHA B 00sS3aTeIbHBINA MepeueHb AUCHUIUIMH 005S3aTenbHON YacTu 00pa3oBaTeNbHOM
MIPOrpaMMbl BHE 3aBUCUMOCTH OT €€ HampaBlieHHOCTH (mpoduisa). Juctumnnuna peanusyercs B cooTBeTcTBUU ¢ TpedoBanusmu OI'OC, OIIOII BO u
VII, no 1aHHOMY HaNpPaBIEHUIO TOATOTOBKHU.

JluciuminHa OCHOBBIBAETCS Ha 0A30BBIX 3HAHUSX, MIOJTYYCHHBIMU CTYJICHTAMH TPU U3YICHHH XUMHUH, GU3UKH U MATEMATHKH B Kypce CpeaHEeH
mKOJbL. {151 yCBOGHMS AUCIUIUIMHBI CTYACHT JODKEH BIAJETh XMMHUYECKON TEPMHHOJOTHUEH; TOHUMATh CMBIC XUMHUYECKUX (DOPMYT U CHUMBOJIOB,
WHJIEKCOB M KOA(D(PHUITMEHTOB B XMMHYECKUX YPABHEHHSIX DPEAKIMN; UMETh MPEACTABICHUS 00 OCHOBHBIX KJIACCaX HEOPTraHWYECKUX COCTUHEHUH;
MOHUMATh Pa3NIUYMe MEKAY XUMHUYECKUMH M (PU3NYECKUMU SBICHUSIMHU; UMETh MPEICTaBICHUE 00 aTOMHO-MOJIEKYISIPHOM YYEHHH;, UMETh HAaBBIKH
pelieHus: IPOCTEUIINX PACUETHBIX 3a/1a4.

OCoOEHHOCTBIO JTUCIUIUIMHBI SBISETCS MPOBEACHHE JTa0OpaTOPHBIX pPa0OT, YTO MO3BOJSET MPHOOPECTH CTYACHTaM HABBIKM pPabOTHI ¢
XUMHUYECKUMH peareHTaMH, MOCyJAor U MpuOopaMu, OCYHIECTBIATh XUMUUECKHUI SKCIIEPUMEHT U TIPOBOAUTH MEPBUYHBIC HaydHbIe HccenoBaHus. B
nmabopaTopHble pabOTHl BBEJEHBI AJIEMEHTHI, MOBBIMIAIOIINE WHTEPEC CTYACHTOB K HHUM M HX IO3HABaTEJIbHYIO AKTUBHOCThH. J[JI MOBBIIEHUS
MMO3HABATEIPHOW AaKTUBHOCTH CTYJIEHTOB M NPHOOPETCHHS WMH TEPBUYHBIX HABBIKOB HAYYHOTO HCCIIEIOBAHUS, B KJIACCHYECKHE J1abopaTopHBIE
paboTHI BBEJEHBI AJIEMEHTHI HAYYHOT'O MCCIICIOBAHMS, & HMEHHO: a) CaMOCTOSITEIILHO MOA00paTh PEAKTUBHI JJISI TPOBEICHHS TOM WM WHOU PEaKINU;
0) OOBSICHUTH, MTOUYEMY MPOTEKAET OJHA PEAKIMs U HE MPOTEKAaeT Apyras, Ha MEpBbIM B3IUIA], MOAOOHAS peaklys; B) MPEACKa3aTh MPAKTH4ECKOe
3HAYEHHUE TOU WM MHOW PEeaKIiy, COMPOBOKIAIOIICHCS HEOOBIYHBIM 3 PeKToM, U T.1I.

Pabouass mporpamMMa JIUCHUIUIMHBI «XWUMHUS» JIS WHBAIUIOB M IJIUI[ C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBbs pa3pabaThiBacTcs
WHIUBUAYAIBHO C YYE€TOM OCOOEHHOCTEH TCHXO(PU3NYECKOTO pPAa3BUTHS, HHIUBUIYATbHBIX BO3MOXXHOCTEH U COCTOSIHHSI 3/J0POBbSI TaKUX
00y4aroIuxcs.

3. KOMIIETEHIIUHU OBYYAIOIIEI'OCA, @OPMHUPYEMBIE B PE3YJIBbTATE OCBOEHUA JUCHUIIJIMHBI (MOIYJISA)



[Tpornecc n3yueHus TUCIUATUTMHBL (MOIYJIsI) «XHUMUSD) HAIPABJICH Ha:
- popMupoOBaHUE AIEMEHTOB cleayroIux komneTeHuii B coorserctBuu ¢ OIIOIT BO no HanpaBneHuto moarotoBku (crnenuanbHoctr) 27.03.03

«CucTeMHBIN aHAIU3 U YIIPABJIICHUE»

a) oomenpodeccuonanpubix (OIIK): OIIK-1,2.

Taonuya 1- @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenoganue
OUCUUNTIUH,
dopmupyrowjux Cemecmpul, hopmuposanua Komnemenyuil OUCYUNIUHAMU
Komnemenyuio
coemecmno

OIIK-1

Xumus (b1.5.14) v

Marematuxa (51.5.12) v v v

Ousnka (b1.5.13) v v

Okonorus (b1.B.15) v

Teopus BepoaTHOCTEH
U MaTeMaTH4eCKast v
craructuka (b1.5.24)

Brimonsenwne,
MOJITOTOBKA K
NpoLeype 3alIUuThl 1 v
3aIlIMTa BBIITYCKHOM
KBaIM(UKAIIMOHHOMN
pa6orst (B3./1.1)

OIIK-2

Xumusn (51.5.14) v

Maremaruka (51.5.12) v v v

Ousuka (b1.5.13) v v

Teopust BepoaTHOCTEH
U MaTeMaTHIeCKast v
cratuctuka (b1.5.24)

Brinonnenue, v
MOJTOTOBKA K




Haumenosanue
OUCUUNIUH,
dopmupyrowux
KOMnemeHnyuio
COBMECHIHO

Cemecmpul, popmuposanus KomnemeHyuil OUCYUNIUHAMU

OIIK-1

TIPOIIeType 3aIUTHl ’
3allUTa BBIITYCKHOM
KBaJTH(PUKAIIMOHHOM
pabots! (B3.J1.1)




IHEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMH
PE3YJIbTATAMM OCBOEHMUA OIl1

Kon n OueHo4HbIE CPEACTBA
Koa n HAaUMEHOBaHHeE
HaAaUMCHOBaHUE HHAUKATOpAa Hﬂa}mpyeMble pe3yJdbTaThbl oﬁyqenml o JMCHUIIJIMHE TEKyHIEFO HpOME?KyTO‘IHOﬁ
KOMIICTCHIIUU JOCTUIKCHUSA KOHTPOJISA aTTecTaluu
KOMIICTCHIIMHU
3HATH: OCHOBHBIE BIIAJIETb:
TIOHATHA " - uHpopmamuen o
(byHHaMeHTam’_HHe Ha3HAYeHUH U 00JacTIX
3AKOHBL XHMEIH, YMETbD: NPUMEHEHHUST OCHOBHBIX
) TCOPCTMHICCKHC | ¢y cTeMaTH3HpOBaTh ¥ | XMMHYECKHX BEIIECTB W
OCHOBBI v06u_u/1x aHaTM3UPOBATh HX COCTUHCHUN;
HOIIK-1.1. U3ygaer ;aKOHOMepHOCTeH pe3ynbTaThl - MeTomaMu 00pabOTKH
MIPOIIECCHI, POTCKAHHA . | XMMHYECKHX pe3yIpTaToB
OIIK-1 MIPOUCXOAIINE B XMMIHCCKHX - peaKiui, SKCIICPUMEHTOB, AKCIICPUMCHTA;
Crocoben TEXHUYECKHUX CHCTEMAX, XUMHTCCKOH HaOII0CHUH, - HEKOTOPBIMH Bomnpocs! s
AHAJIM3UPOBATh 3a/1a9M | Ha OCHOBE (PH3MUCCKUX TCPMOZMHAMHKH, U3MEPEHUH; 3KCIEPUMEHTAIbHBIMU 3 MMACbMEHHOTO
npodeccHoHanbHol 3aKOHOB U METOJIOB KIHCTUKI 1 KaTalisa, | _ ppinonasts pacyeTbl ¢ | METOAMKAMM U TEXHUKOU " SAAHI K 9K3aMEeHa
ACATCJIBHOCTH Ha €CTEeCTBCHHBIX HaYK. SMEKTPOXNMHUHCECKHX HCITOJIb30BAHHEM HCCIICJOBAaHUHT [THCBMCHHBIM (25 6unetoB)
OCHOBE I0JIO)KEHUN fpoLeccos, SKCIIEPUMEHTATBLHBIX U MpoTeKaHus PU3NKo- KOHTPOTLHAIM Bomnpocs! n1s yctHOrO
’ - 60Tam 1o
3aKOHOB M METOJIOB B BOSMOMHOCTH | 1y BOYHBIX JAHHBIX. XHMHUECKUX TPOLIECCOB, | Lo cobece10BaHUs Ha
0071aCTH €CTECTBEHHBIX COBPCMCHHBIX  MCTO/I0B HaBBIKAMH U3MEPEHUS pasaeram 9K3aMeHe: OuieTsl (25
HayK 1 MaTeMaTHKH pusHKO-XIMHIECKOrO OCHOBHBIX (PH3HKO- OuieroB)
aHajiusa. XIMHYECKHX TapaMeTpoB.
3HATD: VYMETh:
HOIIK-1.2. Ucnons3yeT | - TEOPEeTUYECKHE | - HUCHOJB30BaTh Ui | Biaagern:
MaTeMaTH4ecKHe OCHOBBI OOIIMX | pelIeHuss MPHUKIAJHBIX |-METOIUKON pacdera
MOJIETIH JISI pELIeHUS 3aKOHOMEpHOCTEN 3a1a4 OCHOBHBIE | IPOCTEHIINX (PU3HKO-
3amau NpoTeKaHuss  (U3MKO- | (pU3MUECKHe U | XUMHUYECKUX IPOLIECCOB C
npodeccHoHAIBLHOM XMMHYECKHX XUMHYECKHE 3aKOHBI W |[IPUMEHCHHEM
JeSITebHOCTU MIPOLIECCOB; TIOHSITHS; CIIPAaBOYHOM JIUTEPATYPHI.




Koa n

OueHo4YHbIE CpecTBA

Kon n HAaUMEHOBaHHeE
HaNMEHOBAHHE HHIUKATOPA I[lnanupyemMsble pe3yibTaThbl 00y4eHHs M0 JUCHUIINHE Texymero | IIpome:xkyTounoii
KOMIIETCHIIUHN JOCTUKCHUSA KOHTPOJIA aTrecrangmum
KOMIIETCHIIMHU
3HaTh: YMmerh:
Baangern:
HNOIIK-2.1 - METOJbl U aJTOPUTMHI | - aHAIU3UPOBATh
- MIPaKTHIECKUMU
dopmynupyet (YHKIIMOHUPOBAHHUS pe3ynbTaThl HABBIKAMMI
e0oBaHuUsg K MPOILIECCOB HKIHOHHUPOBAHUS
P pott ’ bynku P (hopMyIHPOBKY 33129 U
Tponeccam, IIPOTCKAIOIINX B | XHMHKO- —_—
HCTIOJIb3YEMbIM B XUMHYECKHUX, TEXHOJIOTHYECKUX
N (GYHKIMOHUPOBAHUS
OIIK-2 po¢heCCHOHATBHOM OHOJIOTHYECKHX, MIPOIIECCOB OCHOBE | = o-
CnocobeH JeATEIIbHOCTH, Ha MEIUIIMHCKUX CHCTEMaxX | MPHOOPETEHHBIX S —
chopMyIHPOBAThH OCHOBE 3HaHUU HA  OCHOBE 3HaHHUH | €CTCCTBEHHOHAYYHBIX U CHCTOM. HX Bompocsr mist
3aaqu €CTCCTBCHHOHAYYHbBIX €CTCCTBCHHOHAYYHBIX MaTEeMaTHYCCKUX ’ MNHUCbMEHHOT'O
. o aBTOMATH3AIUU U 3agaHus K
po¢eCCHOHATBHOM JTUCUIUTUTAH IACLUAILIAH 3HAHUI 9K3aMeHa
yIIpaBICHUS MMHCbMEHHBIM
JIEeATSITBHOCTH Ha (25 6unetoB)
N KOHTPOJIBHHBIM
OCHOBE 3HAHHI YMmerh: Baaners: ABOTaM L0 Bomnpocs! s yctHOTO
MpOQUIBLHBIX  pa3/iesioB 3HaTh: - bopMynHpoBaTh |- NPAKTHIECKUMM pas;[enaM cobeceoBaHuUs Ha
MaTeMaTHYECKUX 1| OMK-2.2 - TpoUIBHEIC pa3NeNsl | 3amaun HaBBIKAMU p JK3aMeHe: OueThl (25
€CTECTBEHHOHAYYHBIX @opMym/;pyeT - MaTeMaTHYECKHUX, po¢heCCHOHATBHOM (dhopMyIHpOBaHUS 3a1a4 OMIIETOB)
JUCLUIIIMH (MOIyeit) 1poheccHOHATbHOM TEXHUYECKHUX U | IeATeIbHOCTH Ha OCHOBE | IPO(deCcCHOHATBHOM
€CTEeCTBEHHOHAYYHBIX 3HAHUH npo(UIBbHBIX | AEATEIBHOCTH HA OCHOBE
ACHTEILHOCTH Ha ( i) 3HAHUM, MPOQUIBHBIX
WMCLUUIUIMH  (MOyIei); a3JIesioB
OCHOBE COBPEMEHHBIX JRHCIL Ay > | pasa - 1P
OCHOBHBIE 3aa4yd | MaTEMaTUYECKUX, pa3acioB
MaTeMaTHYEeCKUX N
METOJI0B npoQeCcCHOHATBHOM TEXHUYCCKHUX U | MaTeMaTHYECKUX,
JIeATEIILHOCTH. €CTEeCTBEHHOHAYYHBIX TEXHUYECKUX U
JUCHUTUIAH (MOIyJIeH). | €CTECTBEHHOHAYYHbIX

JUCHUTUIAH (MOJTyJeH).




4. CTPYKTYPA U COAEP KAHUE JUCHUIIINHBI
4.1 PacnpenesieHue TPyA0EéMKOCTH IMCHUIIMHBI 110 BUJAaM padoT Mo ceMecTpam

OOmast TpyAOEMKOCTh JWUCHUILIMHBI COCTABISET 4 3aueTHBIX eAuHuL, 144 wyaca, pacmpeencHHe YacoB IO BHAaM paboT cemecTpam
IIPEJCTaBICHO B Tabuule 3.

Tabnuya 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL RO 6UOAM PADOM NO cemecmpam

11 CTy1eHTOB 0YHOI0 00y4eHHs

TpynoémkocTs B yac

. B 1.4. mo
Buj yueOHoii padoThI Bcero
cemMecTpam
4acoB
3 cem |

C UCIIOJIB30BAHHUEM 3JICMCHTOB

(I)OpMaT U3YyYCHUA TUCHUIIIMHBI
QJICKTPOHHOI'O O6y‘~IeHI/I${

O01masi TpyA0€MKOCTb JUCITUIUIMHBI TT0 YYEOHOMY TUTAHY 144 144
1. KourakrHas padora: 74 74
1.1. AyautopHas pa6oTa, B TOM YucJje: 68 51
3aHsATHUS JeKimonHoro tuma (JI) 34 34
3aHATHs ceMuHapckoro tuna (I13-cemuHapsl, NpakTUYECKHUE 3aHATUS U JIP)

nabopartopubie paboTsl (JIP) 34 34
1.2.BHeayaiuTOpHAas, B TOM YHcJIe 6 6
KypcoBas padota (mpoekt) (KP/KII) (koHcynbTanus, 3ammuTa)

TEKYIIMH KOHTPOJIb, KOHCYJIbTAIIMH 110 JUCLHHUIIINHE 4 4
KOHTaKTHas paboTa Ha mpoMexyTouyHoM KoHTpose (KPA) 2 2
2. CamocrosiTtesannasi pa6ora (CPC) 34 34
pedepar/scce (MOArOTOBKA)

pacuérHo-rpaduueckas padota (PI'P) (moaroroska)

KOHTpOJIbHast paboTa + +
kypcoBas padota/mpoext (KP/KII) (moaroroska)

CaMOCTOATCIIbHOC U3YYCHUC pa?ﬂeHOB, CaMOIIoAroTOBKa (npopa60TKa 1 MMOBTOPCHUEC JICKIIMOHHOI'O MaTepurajia 1 MaTepuajia 34 34
y4eOHHUKOB M Y4eOHBIX IOCOOHH, MOATOTOBKA K JJAOOPATOPHBIM U MPAKTUICCKUM 3aHATHUSIM, KOJUIOKBUYM H T.1I.)

IToaroroBka k 3x3amMeHy (KOHTPOJIb) 36 36

10



1l CTY/1eHTOB 3204HOI0 00y4eHus!

TpyroémkocTs B yac

Buj yueOHoit padoTsl Bcero B 1.4. mo cemecTpam
4acoB 4 cem
C UCIOJIb30BaHUEM DJIEMEHTOB 3JIEKTPOHHOTO
®opmaT u3yyeHus AU CHUTIIHHBI
0o0y4eHus
OO01mast Tpy10€MKOCTh UCIUILIMHBI 10 Y4€OHOMY IUIaHY 144 144
1. KonTakTHas padora: 18 18
1.1. AyautopHas pa6oTa, B TOM 4ucJje: 12 12
3aHATUSA JeKInoHHOro Thna (JI) 4 4
3aHsATHS ceMuHapckoro tuna (I13-ceMuHapbl, MpaKTHYECKHE 3aHATHUS H ) 8 8
nabopatopuble pabotsl (JIP)
1.2.BHeayaiuTopHas, B TOM YHCJe 6 6
KkypcoBas pabota (mpoekt) (KP/KII) (koHCYynbTanus, 3ammura)
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIINH TIO JUCIUTUTHHE 4 4
KOHTaKTHas paboTa Ha npomexyTouHoM KoHTpose (KPA) 2 2
2. CamocTrosiTesabHas padora (CPC) 117 117
pedepat/scce (MOAr0TOBKA)
pacuérHo-rpaduyeckas padora (PI'P) (moaroroska)
KOHTpOJIbHAs paboTa (2 KOHTPOJIbHBIE pabOTHI) 72 72
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TpyroémkocTs B yac
Bup y4eOHoii padboThI Bcero B 1.4. mo cemecTpam
JacoB 4 cem
kypcoBas padota/mpoekt (KP/KIT) (moxroroska)
CaMOCTOATEINLHOE H3Y4EHHE PA3/IENoB, CaMOTIOArOTOBKa (mpopaboTKa ¥ TOBTOPEHHME JIKIIMOHHOTO MaTepHaja U MaTepuaia 106 106
Y9eOHHKOB M YIeOHBIX TOCOOHI, TOATOTOBKA K JJAOOPATOPHBIM M MPAKTHIECKUAM 3aHATHSAM, KOJUIOKBIYM H T.II.)
IlonroroBka K ak3aMeHy (KOHTPOJIb) 9 9
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4.2. Copepxanue JMCUMIIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Taonuya 4 -Coodeprcanue Oucyuniunol, CMpyKmypupoeaHHoe no memam cTy1eHTOB

0YHOr0 00yYeHUus

Bunbl yueoHoii padoThl

ILnanupyemsle
KonrakTHas
(KOHTpOJIMpYyeMble) 6 ® HaumenoBanue Peasnmzanus HaumenoBanue
abdora
Pe3yabTaThl P % = o HCII0JIb3yeMBbIX B paMKax pa3pabdoTaHHOIO
= .
OCBOEHHSI: u o [ o|l8c|l58F AKTHUBHBIX U IpakTHyeckoi DJ1eKTPOHHOTO
MMEHOBAHU B, TEM ] s I
xox YK; OIIK; K AHMCHOBAHHE pa3NcI0B, TC 5 = g § = E E’ o Bun CPC HHTEPAKTHBHBIX MOArOTOBKHU Kypca
- o ; -~
H HHIHKATOPBI = S & E S| B & (93 oOpa3oBarejbHBIX | (TpyaoeMKkocTh B | (TPYyA0EMKOCTH B
=1 S=! e & 12
JI0CTHKEHUSA 2 &3 < Z § S = TEXHOJIOT Ui yacax) qacax)
; = |S&l&ac|0 &
KOMIeTEeH I Uit = =
3 CEMECTP
Pa3znen 1 Beenenne. OCHOBHBIE 3aKOHBI XUMUH
HOZ[FOTOBKa K JICKIUAM J'ICKL[I/ISI-O6’[)HCHCHI/IG C
Tema 1.1 Brenenune. OCHOBHBIE 3aKOHBI 1 1 (ctp.10-14) B yueObHOM YAaCTHYHBIM
OIIK-1 XAMUA nocooun MpUBIeYeHUEM (HOPMEI
HOIIK-1.1 6.2.1. JIMCKYCCHH, Bece bl
UOIIK-1.2 JlabopaTopHasi pa6ora Ne 1.1
. noaroroBska x JIP
OIIK-2 OrnpeneneHre SKBUBAJIEHTHOW MacChl 2 1
[6.3.1.1] ctp. 3-35
HOIIK-2.1 MeTajia
MOIIK-2.2 o(opMIIEHHE OTYETOB
I10 pe3yJibTaTaM
JlaGopaTopHas pa6ora Ne 1.3 Craua J1a00paTOPHBIX paboT
paToP P 8 2 1 PaTOPHEN P KosmtoxBuym
otyetoB. KontponsHas pabora [6.3.1.1] crp.33-38,
noxaroroska Kk KP
[6.3.1.1] cTp.3-28
Hroro no 1 pasneny 1 4 3
OIIK-1 Pa3nen 2 XuMudeckasi TepMOANHAMUKA
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYEMBbIe) e ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJabTaThl % E o HCIOJIB3YyEeMbIX B paMKax paspaGOTaHHoro
OCBOCHMS: HanMeHOBANME DALICIOR. Te D) ":f o | = g s &g I AKTHBHBIX U IpakTnyeckoi DJIEKTPOHHOT0
MMEHOBAHU JIOB, TEM ] = a
rxoa YK; OIIK; IIK pas 2 5 | & F § 5| g E ) na MHTEePAKTHBHBIX NOATOTOBKH Kypca
- o ~'\ -~
U MHAUKATOPbI = =l E E § = ?3 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
= ) .12 13 14
IOCTHKEHHUS % é" § § E § S =~ TEXHOJIOr Ui yacax) qacax)
KOMIIeTeH M = l% = é‘ 5| © =
HOIIK-1.1 Tema 2.1 OCHOBHBIC HOTOMKCHHS [MoaroroBka K JIeKIUAM NeKuusA-oObsICHEHHE C
HOIIK-1.2 N ’ (ctp.45-56) B yueOHOM YaCTUIHBIM
3JIEMEHTBI XUMUYECKOH TEPMOIUHAMUKHU
OIIK-2 2 1 nocoouu MIpUBIIeYeHUEM (POPMEI
HOTK-2.1 1 TEIUTOBBIE 3(P(PEKThI XMMHIESCKIX 6.2.1 JHCKYCOuH, Geoet
NOIIK-2.2 pcaxknun
HNOIIK-1.1
JladopaTopHasi padora Ne 2.1 1P
IIOAr0OTOBKA K
OrnpeneneHye TEIOTHl PACTBOPEHUS U 2 1
et pactBop [6.3.1.2] ctp. 40-42
TCIJIOTBI TUApATAIIUN
Tema 2.2 Durponus. Csi3b TTOArOTOBKA K JIEKIHAM
TEPMOANHAMUICCKUX 11apaMETPOB € (cTp.45-56) B yueOHOM MonenupoBanue
HalpasBJIE€HUE U pa60‘H/IMI/I 2 1 rnocoouun MPOU3BOJICTBEHHBIX
TeMIleparypaMyu XUMUYECKUX IIPOLECCOB 6.2.1 MIPOIIECCOB M CHTYalii
1 (pazoBBIX MEPEX0JIOB.
JlabopaTopHas paGora Ne 2.2 ’ 1 noarotoska k JIP
OnpeneneHre TEIUIOTH HEUTpaTU3aluu [6.3.1.2] ctp. 43-44
o(opMIIEHHE OTYETOB
I10 pe3yJibTaTaM
JlaGopaTopHnas pa6ora Ne 2.3 Cnaua 9 1 71ab0paTOpHBIX PaboT
otueroB. KonrpossHas pabora [6.3.1.2] cTp.40-44,
noxaroroska Kk KP
[6.3.1.3] ctp.3-9
Hroro no 2 pazaeny 4 6 5
OIIK-1 Pa3nen 3 KuHetnka XUMUYECKHX MTPOIIECCOB
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYEMBbIe) 6 ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
abora =
pe3yabTaThl P = g HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOIO
= 9 .
OCBOCHMS: " @ ":f u|l 2ol 3 &8 AKTHBHBIX U IpakTnyeckoi DJIEKTPOHHOT0
ANMMEHOBaHHE Pa3/1ejioB, TEM ] =] S| = o
rxoa YK; OIIK; IIK pas 2 5 | & F § 5| g E ) Bun CPC MHTEePAKTHBHBIX NOATOTOBKH Kypca
- o ~'\ -~
U MHAUKATOPbI = =l E S5 = ?3 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
2 | = el 9& .12 13 14
JIOCTHKeHUS 218 § = = § S = TEeXHOJIOT Ui yacax) yacax)
KOMIIeTeH Ui = l% =] é‘ 3O &
VIOIIK-1.1 Tema 3.1 OCHOBHBIE 3aKOHOMEPHOCTH ToaroTosxa K seKImsM
HOIIK-1.2 N 3 N (ctp.57-70) B yueOHOM
XUMUYECKON KUHETUKHU. 3aKOH AEUCTBUA
OIIK-2 A 2 1 nocoouu
HOTK-2.1 Macc ¥ SHEprus akTUBALMU IpoLecca. 621
NOTIK-2.2 MexaHu3M U CTaJUHHOCTh PEAKLIHH.
Tema 3.2 CKOpOCTh XUMHUYECKUX TToATOTOBKA K TEKIMM
. MopenmpoBanne
peakuuii. XUMHYECKOE PaBHOBECHE. (ctp.57-70) B yueOHOM
2 1 MIPOU3BOJCTBEHHBIX
BnusiHue TemnepaTypsl Ha CKOPOCTh nocobun o
o IIPOLIECCOB U CUTYALUH
XUMHUYECKON peaKIuu 6.21
JladopaTopHas padora Ne 3.1
CKOpOCTb XMMHUYECKHUX PEaKIIHH. MmoaroToska k JIP
Xumuueckoe paBHoBecue. BiusiHue 2 1 [6.3.1.4] ctp. 3-17, 33-
TEMIIEPATYpPhI HAa CKOPOCTH XUMHYECKOH 37
peaxuu
[ToaroroBka K JIeKIUAM
Tema 3.3 Karanuruueckue peakiuu. ’ 1 (ctp.57-70) B yuebHOM
TI'oMoreHHBIH U reTeporeHHbI KaTanus nocoOuu
6.2.1
JlaGopaTopHas padora Ne 3.2 Pemenue noaroroska k KP
3amad mo teme 3. Crada oT4eToB 4 1 [6.3.1.4] ctp. 3-17,
KonTtponsHas padora [6.3.1.3] cp. 10-31
Hroro no 3 pazneny 6 6 5
OIIK-1 Pa3gen 4 PacTBopb! 2JIEKTPOIIUTOB
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Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yabTaThl
OCBOCHHS:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeH M i

HOIIK-1.1
NOIIK-1.2
OIIK-2

HOIIK-2.1
HOIIK-2.2

Bunel yueonoi padoTsl

KonrakTHas
aGora - HanmeHnoBanue Peanm3zanus HanmeHnoBanue
P S HCII0JIb3yeMbIX B paMKax pa3padoTaHHOTO
o ":f ol & o E 5 E AKTUBHBIX U IpakTnyeckoi DJIEKTPOHHOT0
HaumeHnoBaHue pa3ienoB, TeM < E S| 2 S| = . Bux CPC
= ) =187 85g HHTE€PAKTHBHBIX TOATOTOBKH Kypca
= g E E S5 = ?3 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
¥ ||l EE|l S .12 13 14
21 8¢ % Z2S TEXHOJIOT Hi gyacax) gacax)
= S = é’- IO =
Tema 4.1 [lucniepcHble CUCTEMBL. [TOATOTOBKA K JICKIIHAM
PacTBOpHI HEINEKTPOIUTOB. 3aKOHBI ) 1 (ctp.71-88) B yueOHOM
Payns. OcMOC ¥ OCMOTHYECKOE nocoouu
JIaBJICHHE 6.2.1
JlaGopaTopHas pa6ora Ne 4.1 CriocoOb1
BBIPAKEHUS] KOHLIEHTPALUM. 2 1 noaroToska k JIP
IIpuroroBieHue pacTBopa 3alaHHON [6.3.1.4] ctp. 46-53
KoHIeHTparun. JlaboparopHas padora
Tema 4.2 PacTBOPHI S1EKTPOIHTOB. IMoaroroska K neKIUAM JEKIHA-00BSICHEHHUE C
OCHOBHEIS XAPAKTEPHCTHKH 5 1 (ctp.71-88) B yueOHOM YaCTUYHBIM
nocoouu npUBJIeYeHHEM (HOPMEI
JMEeKTPONHUTOB. Peakiust cpeas 621 HCKYCOHIE, Gecentsl
Tema 4.3 ['ereporenHoe paBHOBecHE B TTOArOTOBKA K JEKIHAM
pacTBopax 31EKTPOIUTOB. 5 1 (ctp.71-88) B yueOHOM
PacTBOpUMOCTP U IpOU3BEICHIE nocoOHH
PacTBOPUMOCTH. 6.2.1
IToaroroBka x JIEKIUAM
Tema 4.4 Tunponus codeit 1 1 (cTp.71-88) B yucbuom
oCOOHH
6.2.1
JladopaTopHas padora Ne 4.2
PaBHOBecHe B pacTBOpax 3JIEKTPOJIUTOB. 2 1 Fg grfTsc])BKa KZJ;I_DS )
KoHTposbHas pabora R
Hroro no 4 pasneny 7 4 6

5. OKHCIUTEILHO-BOCCTAHOBUTEILHBIE peaKkunu
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTPOJIHPYeMbIE) T - HauMmenoBanme Peanmzanus HaumenoBanme
pe3yJabTaThl % E o HCIOJIB3YyEeMbIX B paMKax paspaGOTaHHoro
OCBOCHHUS: T > ":f o | = D) 52 g AKTHBHBIX U IpakTnyeckoi DJIEKTPOHHOT0
anMeHOBaHMe Pa3/iejioB, TeM s ] = a
xon YK; OIIK; IK pasa > ¥ | & & § 5| g E‘ a Bun CPC MHTEePAKTHBHBIX HOrOTOBKH Kypca
- o ~'\ -~
U MHAUKATOPbI = =l 2 E § = 6 oOpa3oBarejbHBIX | (TpyzoeMKocTh B | (TPYAOEMKOCTH B
= = = e 12
JIOCTHKeHUS 218 § = = § S = TEeXHOJIOT Ui yacax) qacax)14
KOMIIeTeH M = l% = é‘ 5| © =
[ToaroroBka K JIeKIUAM
Tema 5.1 OkuCIUTENBHO- 4 2 (c1p.89-95) B yuebHOM
BOCCTaHOBUTEJIbHBIE PEAKIINU nocooun
6.2.1
JladopaTopnas pa6ora Ne 5.1
JlabopaTopHras paboTa « OKHCIUTEIBHO- ) ) noAroToBka k JIP
BOCCTAHOBUTEIBHBIE PEAKIUN. [6.3.1.6] ctp. 3-35
Pemenue 3amau
JladopaTopHasi pabora Ne 5.2 Pemenue
noaroroska k KP
3aga4 no reMe 5. Craya OTYETOB 4 2
[6.3.1.6] c1p. 2-14
Kontpossnas pabora
Hroro mo 5 pasueny 4 6 6
Pasnen 6 Dnextpoxumusi.
IToaroroBka K JEKIUSIM MonenupoBanue
Tema 6.1 XuMuueckre HCTOUHUKH TOKA 2 1 (c1p.96-110) B yuebrom [PON3BONCTBCHHBIX
rocoouu MPOLECCOB U CUTYyAIHH
OIIK-1 6.2.1
HOIIK-1.1 Tema 6.2 DJIeKTPOIHbBIH MOTSHIUA. TTOArOTOBKA K JIEKIASIM
MOIIK-1.2 Bonopoanslii anextpoa. YpaBHeHue ’ 1 (ctp.96-110) B yueGHOM
OIIK-2 Hepucra. Psan HanpsbxeHni MeTaoB. nocoOuu
MOTIK-2.1 Pa3HOBHIIHOCTD 3J1EKTPOIOB 6.2.1
HOIIK-2.2 P
JladopaTopnasi pabota Ne 6.1
«["anbBaHUYECKHE DIEMEHTHI, P
MOATOTOBKA K
«DNEeKTPOJIH3 C PACTBOPUMBIMHU U 2 1
p pacTeop [6.3.1.8] ctp. 36-48
HEpPacTBOPUMBIMH aHO1aMKu». Pelienue
3a7a4
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Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yabTaThl
OCBOCHHS:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeH M i

Bunel yueonoi padoTsl

KonrakTHas
6 ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora
P % g HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOIO
= 9 .
o ":f u|l 2ol 3 &8 AKTHBHBIX U IpakTnyeckoi DJIEKTPOHHOT0
HaumeHnoBaHue pa3ienoB, TeM < E S| 2 S| = . Bux CPC
) 27 8% 85& o HHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) - o
= g E £ = § & 6 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
= - § ;‘ S8 < 12 13 14
£ 8S|32| 5% TEeXHOJIOT Ui yacax) yacax)
= < o &S| O &
S
[ToaroroBka K JIeKIUAM
Tema 6.3 DIeKTPOIN3 PAcIIABOB U A 1
(ctp.96-110) B yuebHOM
BOJHBIX PACTBOPOB C PACTBOPUMBIMU U 2 1
nocoouu
WHEPTHBIMH 3JIEKTPOJaAMH 6.2.1
Tema 6.4 3aKoHBI CDapallesl. IToaroroBka K JEKIASIM
Hanpsxenue paznoxxenus. Beixon no ’ 1 (ctp.96-110) B yuebHOM
ToKy. [lepeHanpsixeHune 31eKTPOIHBIX noco0uu
IIPOLIECCOB 6.2.1 (c1.96-110)
JlabopaTopHasi pabora Ne 6.2 Pemenue
noaroroska k JIP
3a1a4 no treMe 6. Caya OTYETOB 2 1
[6.3.1.8] crp. 3-35
Kontpossnas pabora
HToro no 6 pazneny 8 4 6
Pasnen 7 Koppo3usi 4 3alMTa METAJLUIOB OT KOPPO3UH
[ToaroroBka K JIeKIUAM MonenupoBanue
Tema 7.1 OcHOBHBIE BUABI KOPPO3UHU. ’ 1 (ctp.111-116) B MPOU3BOJICTBEHHBIX
Tunbl KOPPO3UOHHBIX pa3pyIIEHU y4e6HOM ToCcOOHH TMIPOIIECCOB M CHTYALMi
6.2.1
Tema 7.2 XUMHAYECKUH U l_IOJIFOTOBKa K JEKIUSIM
3JIEKTPOXUMHUYECKUN MEXaHU3MbI ) 1 (ctp.111-116) B
KOpPPO3UHU METalIoB. MeTO bl 3aIIUThI yueOHOM rocoOun
METaJIIOB OT KOPPO3HH 6.21
JlaGopaTopHas paGora Ne 7.1
Koppo3sust u 3amuTa MeTamioB ot 4 1 noaroroska x JIP
Kopposuu. Pemienue 3aaau no teme 7. [6.3.1.9] crp. 3-42
Crnava oTueToB
Hroro o 7 pazaeny 4 4 3
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Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpOJIMpYEMBbIe) T z 2 HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl 3 3 = E o HCI0JIb3YeMBbIX B PaMKax 5 pa3paboTaHHOIO
OCBOCHHSI: HauMenoBame pasieos, Tem ) E o £ ¢ E E 2 Bun CEC AKTHBHBIX U IIpakTHyeckoi DJIeKTPOHHOT0
ko1 YK; OIIK; IIK = s =187 850 HHTEPAKTUBHBIX IOAT0TOBKH Kypca
U MHIUKATOPLI B g E E E § & 6 00pa3oBaTeJbHbIX | (TPyA0eMKOCTh B | (TPYAOEMKOCTH B
IOCTHKEHHUS g §'\§ § ; § l§ =~ Te)mo.llorm?ll2 yacax) qacax)
KOMIIeTeHI i S | g e =80 =
HUTOI'O 3A CEMECTP 34 | 34 34
Taonuya 4 -Cooepircanue oucyuniunsl, CMpyKmypupo6anHoe no memam CTyJeHTOB 3209HOT0 00y4eHHU s
Buabi yueoHoii padoThl
Tlxanupyembie KonrakTHas
(KOHTpOJIMpyeMblIe) G = a HanmenoBanme Peanuzanus HaumenoBanue
pe3yJIbTaThl 3 N = E g HCI0JIb3YeMBbIX B PaMKax ) pa3padoTaHHOIO
OCBOCHHS: HaumenopanHe pasie;ios, Tem D) E < £ g E a o Bux CPC AKTHBHbLIX U IIpakTuyeckon DJIEKTPOHHOI0
kox YK; OIIK; ITK - & :_: 2 ;: S50 HHTEPAKTUBHBIX MOAT0TOBKH Kypca
U MHIUKATOPLI E i 2 E = § g 6 06pa3OBaTem>}11;lx (TpyA0eMKOCTh B (prlloeMKgZTb B
OCTHKEHHUS < S x§ § E § = =~ TEXHOJIOT i yacax) qacax)
KOMIIeTEH Uil = E = E“ 3| O =
4 CEMECTP
OIIK-1 Pasnes 1 Beeneune. OCHOBHBIE 3aKOHBI XUMUAN
MOIIK-1.1 [TpopaboTka nekuuii B JIEKIUSA-00bSICHEHUE C
HOIK-1.2 Tema 1.1 Beeznenne. OCHOBHBIE 3aKOHbI yae6HOM TIoco6uH YaCTHYHBIM
OINK-2 XUMUH 0.1 ° [6.2.1] cTp.10-14, IpUBJIEYEHHEM (GOPMBI
HOIIK-2.1 [6.2.2] cp.8-15 TICKyccuH, Oecebl
HOIIK-2.2
Htoro no 1 pasneny 0,1 5
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpOJIMpYEMBbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJIbTaThl 3 = E HCII0JIb3yeMBbIX B paMKax 5 pa3pabdoTaHHOIO
OCBOEHMSI: HaumenoBate pasie;os, Tem D) E 9 E g E E ?1 Bux CPC AKTHUBHBIX H IIpakTuyeckoit DJIEKTPOHHOI0
ko1 YK; OIIK; IIK = s =187 850 HHTEPAKTUBHBIX IOAT0TOBKH Kypca
U MHAUKATOPbI = = E 2 E § = ?3 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
JIOCTHKeHUS g é" § c% o § l§ = Te)mo.nomﬁl2 yacax) 13 qacax)14
KOMIIeTeH Ui = l% =7 é‘ 8| O =
Pazgen 2 Xummdeckas TepMOIMHAMUKA
Tema 2.1 OCHOBHBIE TTOJIOKEHHUS, TpopaboTKa JIeKuuii B TIEKIHs-O0BACHEHHE C
SIIEMEHTHI XMMUYECKOH TEPMOIMHAMUKI 0.25 6 y4eOHOM noco0uu HACTHHHBIM
¥ TeTIoBbIe () (EKTH XUMUYECKUX ' [6.2.2] ctp.32-50, TpHBIICICHHEM (OpMBI
J— peaxamii [6.2.1] c1p.45-56 JUCKyCCHH, Oecebl
MOIIK-1.1 Tema 2.2 OnTponus. Cessb
HOIIK-1.2 TEPMOIMHAMHYECKNX TTAPAMETPOB C [IpopaboTka sekiuii B JEKIHA-00BSICHEHHUE C
OIIK-2 HATIABIIEHHE H PaGOTHMH 0.25 6 y4eOHOM TI0COOHH YaCTUYHBIM
HOIIK-2.1 [6.2.1] cTp.45-56, TIpUBJIEUEHHEM (OPMBI
HOIIK-2.2 TEMICPATYPaMIT XUMIHECKHX HPOLeccon [6.2.2] cTp.38-50 JIACKYCCHH, Oecelpl
1 (a30BbIX MIEPEXOJIOB.
IIpakTnueckoe 3ausaTHe MO Teme Ne 2.1 IMpopaboTka MaTepuana 0oOBsICHEHHE C
Pemenue 3amay. 2 3 B y4eOHOM MOCOOUH YaCTUUHBIM
[6.2.1] cTp.45-56, TIpHUBJIEYCHUEM (HOPMBI
[6.2.2] cTp.32-50 JICKYCCHU, Oecelbl
Hroro no 2 pazaeny 0,5 2 15
Pa3nen 3 KuHeTnka XUMUYECKHX MTPOIIECCOB
OINK-1 Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH Tpopa6oTka ek B
HNOIIK-1.1 XUMHYECKOI KWHETHKHU. 3aKOH AeicTBHA yueGHOM oco6HH
NOIIK-1.2 Macc ¥ 9HePIHsl aKTHBAIIMH TIPOLecca. 025 ° [6.2.1] cTp.45-56,
E(H)EKZ ”1 MexaHu3M U CTaJAUHHOCTh PEaKIIUH. [6.2.2] ctp.51-57
I/IOHK-Z:Z Tema 3.2 CkOpoCTh XMMHYECKUX IMpopaboTka nekmuii B JIEKIUSI-00BSICHEHHUE C
peakuuii. XUMHYECKOE PaBHOBECHE. 0.5 5 y4eOHOM TOCOOUH YACTHYHBIM
Brausinue TemmepaTypbl Ha CKOPOCTh ' [6.2.1] cTp.57-70, npUBIeYCHHEM (HOPMEI
XHMHYECKOH PeaKInn [6.2.2] cTp.51-63 JICKYCCHU, Oecelpl
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpOJIMpYEMBbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJIbTaThl ) N = E HCIO0JIb3YeMbIX B paMKax 5 pa3pabdoTaHHOIO
OCBOEHMSI: HaumenoBate pasie;os, Tem D) E g E g E E ?1 Bux CPC AKTHUBHBIX H IIpakTuyeckoit DJIEKTPOHHOI0
ko1 YK; OIIK; IIK = s =187 850 HHTEPAKTUBHBIX IOAT0TOBKH Kypca
U MHAUKATOPbI = = E 2 E § = 6 oOpa3oBarejbHBIX | (TpyzoeMKocTh B | (TPYAOEMKOCTH B
JIOCTHKeHUS g é" § c% o § l§ = TeXHo.Hornl?Il2 yacax) 13 qacax)14
KOMIIeTeH Ui = l% =7 é‘ 8| O =
[Ipopabotka nekiuii B NeKuusA-oObsICHEHHE C
Tema 3.3 Karanurnueckue peakiu. y1e6HoM nocobuu HACTHIHBIM
i B 0,1 3 [6.2.1] cTp.57-70, MPUBJICYCHUEM (HOPMBI
T'oMOreHHbI 1 reTeporeHHbId KaTaan3 [6.2.2] c1p.57-59 HCKyCouH, Gecen!
ITpopaGoTka Marepraia 00BsICHEHHE C
IIpakTnyeckoe 3anaTHe no teme Ne 3.1 ’ 5 B y4eOHOM IocoOHn YaCTHYHBIM
Pemenue 3anau. [6.2.1] cTp.57-70, MpUBIeYeHUEM (HOPMEI
[6.2.2] cTp.51-59 JICKYCCHU, Oecelbl
Hroro no 3 pasnenry 0,6 2 18
Pa3nen 4 PacTBOpEI 2JIEKTPOIIUTOB
Tema 4.1 [lucniepcHbIe CUCTEMBI. TpopaGoTka Jexuuii B JeKIHA-O0BICHEHHE C
PacTBOpHI HEANEKTPOIUTOB. 3aKOHBI 02 5 y4Ie6HOM TToco6Hn HaCTHIHBIM
Paynsa. Ocmoc 1 ocMOTHYECKOE ' [6.2.1] cTp.71-88, TPHUBIICUCHHEM HOPMbI
OIlK-1 JaBJICHHE [6.2.2] c1p.67-72 JMCKyCCHH, Gecesipl
MOIIK-1.1 [IpopaboTka nexIiuii B JICKIUSA-00bSICHEHHUE C
HOIK-1.2 Tema 4.2 PacTBOpPHI SIEKTPOIIUTOB. yfeﬁpHOM HocoGuM qACTHYHBIM
OIIK-2 OCHOBHBIE XapaKTEPUCTUKH 0,2 5 [6.2.1] cTp.71-88, TpHUBJIEYCHUEM (HOPMBI
Eggﬁi; 3NEKTPOINTOB. Peaxims cpesipl [6.2.2] c1p.67-T2 JCKycoHH, Gece s
Tema 4.3 TeTeporeHHoe paBHOBECHE B [IpopaboTka sekiuii B JICKIUSA-00bSICHEHHUE C
PACTBOPAX DEKTPOIHTOB. yueOHOM rocoOun YaCTUYHBIM
0,2 3 [6.2.1] cTp.71-88, TpHUBJIEYCHUEM (HOPMBI
PactBopumocTh 1 pomseecHne [6.2.2] cTp.78-79 TICKyCcHH, Oecenbl
PacTBOPUMOCTH.
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYEMBbIe) e ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJabTaThl % E o HCIOJIB3YyEeMbIX B paMKax paspaGOTaHHoro
= o
OCBOCHHUS: HaueHOBAMIE PAYICIOB, TeM 9 ":f 2 E D) E E g I AKTHBHBIX U IpakTnyeckoi DJIEKTPOHHOT0
G U
ko1 YK; OIIK; IIK i = E‘ =187 850 A HHTEPAKTUBHBIX IOAT0TOBKH Kypca
U MHAUKATOPbI = g E E E § = ?3 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
= ) .
JIOCTHKeHUS % é" § = = § S = TeXHo.norlml2 yacax) 13 qacax)14
KOMIIeTeH M = l% = é‘ 5| © =
[Ipopabotka nekiuii B NeKuusA-oObsICHEHHE C
. yaeOHOM Tocoouu YaCTUYHBIM
Tema 4.4 ['unponus coneit 0,2 3
o [6.2.1] cTp.71-88, MIpUBIIeYeHUEM (POPMEI
[6.2.2] cTp.81-84 IICKyccuu, Oecenbl
IIpopaboTka MaTepuana 00BSICHEHHE C
IIpakTHnyeckoe 3anaTHE N0 Teme Ne 4.1 ) 5 B yueGHOM 110ocoOun 4aCTHYHBIM
Pemenue 3anau. [6.2.1] cTp.71-88, MPUBJICYCHUEM (HOPMEI
6.2.2] ctp.67-84 JIACKYyCCUH, Oece bl
[ QY y
HToro no 4 pazneny 0.8 2 21
5. OKHCITUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIHN
[IpopaboTka nekiuii B
Tema 5.1 OKuCTUTENBHO- 05 10 y4e6HOM TIOCOOUH
BOCCTaHOBUTEJIbHBIE PEAKIIUU ' [6.2.2] cTp.87-98,
[6.2.1] cTp.89-95
[IpopaboTka Marepuana 0oOBsICHEHHE C
IIpakTnueckoe 3anaTHe no teme Ne 5.1 2 B y4eOHOM TOCOOHH YaCTUYHBIM
Pewenue 3anau. [6.2.1] cTp.89-95, MpUBIIcYeHUEM (HOPMEI
[6.2.2] cTp.87-98 JCKYCCHH, Oecepl
Hroro mo 5 pasneny 0,5 2 10
OIIK-1 Pa3gen 6 Dnexrpoxumusi.
HOIIK-1.1 [IpopaboTka sekiuii B JEKIHA-00BSICHEHHUE C
NOIIK-1.2 y4eO0HOM TIOCOOHH YaCTUYHBIM
. 0,25 4
OIK-2 Tema 6.1 Xinirieciie HCTORIKI TOKa [6.2.2] cp.108-116, npuBeueHiem Gopmbi
HOIIK-2.1 [6.2.1] cTp.96-110 JIACKYCCHH, Oecelp
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Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yabTaThl
OCBOCHHS:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeH M i

NOIIK-2.2

Bunel yueonoi padoTsl

KonrakTHas
Gora ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
a
P % = HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOIO
= 9 .
o S ol g 5% AKTHUBHBIX H IIpakTuyeckoit DJIEKTPOHHOI0
HaumeHnoBaHue pa3ienoB, TeM < é slEs|EF7 Bux CPC
5 27| 3%|85% 3) HHTEPAKTHBHBIX MOArOTOBKHU Kypca
- o ~'\ L}
= =i E S5 s B 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
5 |&5|EE[ 28 .12 13 14
£ (8¢ EE = TEXHOJIOT Hi gyacax) gacax)
R o &S| O &
= = =
Tema 6.2 DaeKTpoHBINH NOTEHLIUAI. IpopaGoTKa JTeKIHii B
BonoponHslii anektpos. YpaBHeHUE 0.25 6 Y4eOHOM TIOCOOHH
HepHcra. Paj HanpshkeHuit METAILIOB. ' [6.2.2] cTp.100-108,
Pa3HOBH/IHOCTE SJIEKTPOJIOB [6.2.1] c1p.96-110
Tema 6.3 DieKTpoau3 pacijIaBoB U Tpopadora nexuyii B
BOJIHBIX PaCTBOPOB C PACTBOPUMBIMU U 0,25 5 yaeouom nocobin
JIHBIX PacTBOPOB € pacTBop ‘ [6.2.2] cp.116-122,
WHEPTHBIMH 3JIEKTPOJaMHI [6.2.1] c1p.96-110
Tema 6.4 3axons! Dapazest. [Ipopa6oTka NeKuuil B
Hanpsoxerne paznoxenus. Berxox mo 0.5 5 y4e6HOM TIOCOOHH
ToKy. [lepeHanpsixeHue 3J1eKTPOIHbIX ' [6.2.2] cTp.122-128,
MpOLIECCOB [6.2.1] c1p.96-110
ITpopaGoTka MaTepraia O0BSCHEHHE C
IIpakTnyeckoe 3anaTHE O Teme Ne 6.1 ) 5 B yueGHOM 11oco6un 9aCTHYHBIM
Pemenue 3anau. [6.2.1] c1p.96-110, MpuBIeYeHHEM (HOPMBI
[6.2.2] cTp.108-128 JCKYCCHH, Oecepl
Hroro no 6 pasneny 1,0 2 25
Pazgen 7 Koppo3us u 3a114Ta METALI0B 0T KOPPO3UHU
[IpopaboTka jekiuii B JIEKIHS-00BSICHEHUE C
Tema 7.1 OcHOBHBIE BUABI KOPPO3UH. 0.25 9 y4eOHOM TIOCOOHH YaCTUYHBIM
THIBI KOPPO3UOHHBIX PA3PYIIEHUN ' [6.2.1] cTp.111-116 npuBjeueHreM GOpMbI
JUCKYyCCUH, 6CC8I[I)I
Tema 7.2 XuMudecKuii 1 [IpopaboTka sekiuii B JEKIUA-00bICHEHUE C
o yueOHOM rocoOun YaCTUYHBIM
AIIEKTPOXUMHUIECKUN MEXaHU3MBI
M 0,25 14 [6.2.2] cTp.132-150, TIpuBJIeYeHUEM (HOPMEI
KOppO3SHH MCTAILIOB. VICTOAB! 3ALIUTRI [6.2.1] ctp.111-116 JHCKyCCHH, Gecebl
METAJJIOB OT KOPPO3UH
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYEMBbIe) e ® HaumenoBanue Peanuzanus HaumeHnoBanue
<
pe3yabTaThl = E o HCI0JIb3YeMBbIX B pPaMKax pa3paboTaHHOIO
OCBOEHHSI: o |2 o|lE8e|l58F AKTHBHBIX U IIpakTHyeckoi DJIeKTPOHHOT0
HanmeHnoBaHne pa3aesioB, TeM S |ES|2E|E > Bug CPC
ko1 YK; OIIK; IIK E) 273 850 HHTEPAKTHBHBIX MOATOTOBKH Kypca
- =) - o
U MHIUKATOPLI B = E z = § & ?3 00pa3oBaTeJbHbIX | (TPyA0eMKOCTh B | (TPYAOEMKOCTH B
g5 |20l g2 & e .12
JAOCTHKEHUS 218 2Z|Ee TEXHOJIOT Wi Yyacax) qJacax)
KOMIIeTeH Ui = l% =7 é‘ 8| O =
Hroro no 7 pasngeny 05 23
HUTOIO 3A CEMECTP 4 8 117
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5. TEKYIIHNI KOHTPOJIb YCIIEBAEMOCTH Y MPOMEKYTOYHASI ATTECTALIMS [IO UTOT'AM OCBOEHUSA
JTACIATLTAHBI.

Texymuii KOHTPOJIb OCYIIECTBIIICTCS TI0 BCEM BUIaM Y4eOHOTO TpoIecca: TECTUPOBAHUE IO TeMaM JICKIIMOHHBIX 3aHSATUH, pelIeHre
MPAKTUYECKHX 3a]]a4, KOHTPOJIbHBIE paOOTHI.

5.1. TunoBbie KOHTPOJIbHBIC 3aIaHUsl UJIU UHBIC MaTEpHaJIbl, HBOGX()}II/IMLIC AJId OHEHKH 3HaHHﬁ, yMeHI/Iﬁ H HABBIKOB H (I/I.TI]/I) onbITa
HEATECJIBbHOCTH

BOHpOCBI, HHAWBUAYAJIBHBIC 3alaHUA U 3aa49d NPCACTABJICHBI B MCTOANYCCKUX YKA3dHUAX K IIPAKTUYCCKHUM U Ha60paT0pHI)IM 3aHATUAM [631
— 6.3.9], mpeacraBieHHbIX B 1I. 6.3.

5.2. Onucanue nmokasareJieil U KpUTepUeB KOHTPOJIA YCIIeBAEMOCTH, ONIUCAHNE IKAJ OLleHUBAHUS

I[J'ISI OLICHKHA 3H8.HI/II71, YMGHI/Iﬁ, HABBIKOB U q)OpMI/IpOBaHI/ISI KOMIICTCHOUKW II0 JUCHUIINIMHE MOXCT IIPUMCHATLCA 0aJIIIbHO-
peﬁTHHFOBaH/TpaIlHHHOHHaH CHUCTEMA KOHTPOJIA U OUCHKH YCIICBACMOCTU CTYJCHTOB.

Taonuua 5 — bannvho-peiimunzoean cucmema OYeHUGAHUA

HIkana
JK3aMeH
OlleHHUBAHUS
41-50 OTnan4HO
31-41 Xoporto
21-30 VY 10BIETBOPUTEIIBHO
0-20 HeynonerBoputensHO
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Tabnuya 6 —Kpumepuu oyenusanusa pesyibmama o0yueHus no OUCYUNIUHE U WKANA OYECHUBAHUA

Kon n
HAaUMEHOBaHHe
KOMIIETEHIIHH

KO}I 1 HAUMCHOBAHHC
HHIUKATOpAa JOCTHKCHUHA
KOMIICTCHIIMH

Kpurtepnn onieHnBanus pe3y1bTaTOB 00y4eHHs

OreHka O1eHka OreHka Or1eHka
«HEYIOBJIETBOPUTEIHHO» «yIOBJIETBOPUTEIbHOY / «xopomo» / «OTJIHYHO» /
/ «HE 3a4TEHO» «3a4TEHO» «3a4TEHO» «3aUTEHO»
0-59% 60-74% 75-89% 90-100%

OT max peUTHUHIOBOH
OLICHKH KOHTPOJIS

OT max peUTHUHrOBOM
OLICHKH KOHTPOJISI

OT max peUTUHIOBOH
OILIEHKH KOHTPOJIS

OT max PEUTUHIOBOM

OLICHKHW KOHTPOJIA
OTIMYHO BlaJIe€T OCHOBAMHU TEOPHHU

OIIK-1. Criocoben
aHATM3UPOBATh
3a7a4n
npo¢eCCHOHATBHOM
JIEATEILHOCTH Ha
OCHOBE TI0JIOXKCHUH,
3aKOHOB ¥ METOJIOB B
obnactu
€CTECTBEHHBIX HAYK U
MaTeMaTUKH

HOIIK-1.1. U3y4aer
MPOLIECCHI, TIPOUCXOISIINE B
TCXHHYCCKHUX CUCTEMAX, Ha
OCHOBE (PH3MUYECKUX 3aKOHOB
U METOA0OB €CTCCTBCHHBIX
HayYK.

He Bnaneer ocHOBaMu Teopun
(byHIaMEeHTaNbHBIX 3aKOHOB XUMHH B
00J1aCTH 3aKOHOMEPHOCTEH
HpOTeKaHUs (PU3NKO-XMMHYECKHX
MPOIIECCOB; HE CIOCOOEH BBITOJIHATD
OCHOBHBIE XMHUYECKHE OTIEPAINH;
OTIPEENATh TEPMOIMHAMUYECKHE
XapaKTePUCTUKU XUMHYECKUX
peaKImii 1 paBHOBECHBIE
KOHIIEHTPAIMH BEIECTB;

HE MO’KET IIPOrHO3UPOBATh BIIMAHHIE
Pa3IMYHBIX (haKTOPOB Ha PAaBHOBECHE
B XUMHYECKUX PEaKIHX;

HE MOKET OTPEIENATh
HaIpaBJIEHHOCTB TIpoIiecca B
3a/IaHHBIX HAYaJIbHBIX YCIOBHAX; HE
BJIaJICET HABBIKAMU NIPUMEHEHHUS
0a30BBIX 3HAHUI NIPH PEIICHUH
XMMHYECKUX 3a/1a9

YacTH4YHO BIaJieeT OCHOBaMH TEOPUH
(yHIaMEHTaJIbHBIX 3aKOHOB XMMUH B
00J1aCTH 3aKOHOMEPHOCTEit
MIPOTEKaHUS (PU3UKO-XUMUIECKIX
POLIECCOB; YACTHYHO CIIOCOOCH
BBITOJIHATH OCHOBHbBIC XUMHYECKHE
OllepalIiy; ONpeeisiTh
TEPMOIMHAMUYECKUE
XapaKTePUCTUKHA XUMHYECKUX
peaxiuii 1 paBHOBECHbIE
KOHLICHTPALIMHU BEIIECTB;

HE MOXET HPOTHO3HPOBATH BIIHSHUE
Pa3IHYHBIX (HaKTOPOB HA PAaBHOBECHE
B XMMUYECKHX PEAKINIX;
MOBEPXHOCTHO MOXKET OHPEACIATh
HampaBJIEHHOCTb NPOIIECCa B
3a/IaHHBIX HAYAIIbHBIX YCIOBHSIX; HE
BJIaJICCT HABBIKAMU HPUMEHECHHS

0a30BBIX 3HAHUH IIPH PEIICHIH

XUMHAYCCKHUX 3a1a4

Bitageer ocHOBaMHu TeopHU
(yHIaMeHTaIbHBIX 3aKOHOB XUMHU B
001aCTH 3aKOHOMEPHOCTEHt
MPOTEKaHUsT PU3UKO-XUMUUECKIX
IPOLIECCOB; XOPOLLO CIIOCOOECH
BBITOJIHATH OCHOBHbIC XUMHYECKHE
OIlepalIiH; ONPEeNsITh
TEPMOIMHAMUYECKHE
XapaKTEPHCTHKU XUMHYECKHX
peakuuii 1 paBHOBECHEIE
KOHLICHTPALIMHU BEIIECTB;
XOPOIIO MOKET IPOrHO3UPOBATh
BIIMSIHUE Pa3iINIHBIX (haKTOPOB Ha
paBHOBECHE B XUMHYECKUX PEAKIIHAX;

YMEJIO MOXET ONPEneNsiTh
HaIpaBJIEHHOCTH TIporecca B
3a/IaHHBIX HAYAIIbHBIX YCIIOBHSX;
XOpOLIO BJIaJIceT HaBBIKAMHU
IIPUMEHEeHNsI 0a30BBIX 3HAHHUH IPU

PCIICHNN XUMUYCCKHUX 3a1a4

(yHIaMEHTaIbHBIX 3aKOHOB XMMUH B
00J1acTH 3aKOHOMEPHOCTEH
NpOTeKaHUs (HPU3UKO-XUMUIECKUX
POLIECCOB; YBEPEHHO CIIOCOOCH
BBITIOJIHATH OCHOBHBIC XHUMHYECKHE
OIlepaIiy; OLPENENSITh
TepMOJMHAMUYECKUE
XapaKTePUCTUKN XUMHYECKUX
peaxIuii 1 paBHOBECHBIE
KOHLICHTPALIHH BEILECTB;
OTITHYHO MOJKET IPOrHO3UPOBATH
BIIMSTHUE Pa3iIMIHBIX (PaKTOPOB Ha
PaBHOBECHE B XUMHYECKHX PEAKIHSX;

YCIICITHO MOKET ONpPE/IENsATh
HampaBJIEHHOCTb ITPOIIECCa B
3a/IlaHHBIX HAYaJIbHBIX YCIOBHSX;
OTJIMYHO BJIafieeT HaBbIKAMH
NIPUMEHEHNUsI 0a30BBIX 3HAHUH IIPU
peIICHUH XMMUYECKUX 3a/1a4
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Koa n
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurepuu oueHuBanus pe3yibTaToB 00y4eHMs

OreHka
«HEY0BJIETBOPHUTEJIBHO»
/ «HE 3aYTEHO
0-59%

OT max PEUTHUHIOBOMU
OILIEHKH KOHTPOJIS

Onenka
«YAOBJIETBOPUTEIBHOY /
«3aYTEHO»
60-74%

OT max PeHTHHTOBOM
OIICHKU KOHTPOJIS

OreHka
«xoporo» /
«3aYTCHO»
75-89%

OT max peHTHHrOBOM
OLICHKU KOHTPOJIA

OreHka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

HOIIK-1.2. Ucnonb3yeT
MaTeMaTHYECKUE MOICIH IS
peleHus 3aaa4
poeCCHOHATBHOMI
JeSITeIbHOCTU

He 3HaeT OCHOBBI XUMHYECKOU
TEPMOAMHAMUKH; METOIbI OITUCAHUS
XHUMHYECKHX PaBHOBECHUI B
pacTBOpax 3JIEKTPOJIHTOB;
THIPOJIM32a COJIEH; OCHOBBI
XUMHYECKON KUHETHKHY,
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKuuu; CTpPOCHUE U CBOMCTBA
KOMIUIEKCHBIX COCIUHEHUIT; HEe
yMeeT IPOBOJUTh
TEPMOIMHAMUYECKUE PACUETBI,
pacyeTsl 110 ONPEAEICHUI0
CKOPOCTH PEaKLUH, PABHOBECHOM
KOHLICHTPAIIMH BEIECTBA, IIEPECUET
KOHIIEHTPAIMU, KOHCTAHThI
THIPOJIH3a, PACTBOPHMOCTH
TPYIHOPACTBOPHMBIX COETUHEHHH;
HE MOXET COCTABJIATh U YPaBHUBATh
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaxuuu;
noa0KpaTh HEOOXOAUMBbIE
KOMIIOHEHTHI U YCJIOBHS JUTS
MPOBEJCHUS PA3TUYHBIX THIIOB
XUMHUECKUX peaKIuii;
TepMOJHHAMHIECKHE
XapaKTEPUCTHUKH XUMUYECKHX
pEeaKLuii; He BlaieeT HaBbIKAMU
HHTEpIIPeTaly PacCUUTAHHBIX
3HAYEHUH TePMOJANHAMHYECKUX
(yHKIMI ¥ Ha KX OCHOBE;

HE MOXKET IPOTHO3UPOBAThH
BO3MOKHOCTB OCYILIECTBIICHUS U
HarnpaBJIeHHE TPOTEKAHUS
XMMHYECKHX IPOLECCOB;

HE BJIaJICeT HABBIKAMHU PUMEHEHUS
MOJTYYCHHBIX 3HAHUI Ha TPAKTUKE
IIPY QHAJIM3€ XUMUYECKUX SBICHUH 1
PELICHUH PACUCTHBIX 1
9KCIEPUMEHTAIBHBIX 3a/1a4

YacTU4HO 3HAET OCHOBBI
XHUMHYECKOH TEPMOIMHAMUKH;
METO/IbI OIMCAHUS XUMHYECKHX

paBHOBECHH B pacTBOpax

3JIEKTPOJIUTOB; THIPOJIM3a COJICH;
OCHOBBI XUMHYECKOW KHHETHKH;
OKHCJIUTENIbHO-BOCCTAHOBHUTEIILHBIC
PeaKLuK; CTPOCHHE U CBOICTBA
KOMILJIEKCHBIX COCIMHCHHUIA;
YaCTHYHO yMEET NPOBOAUTH
TEPMOAMHAMUYECKHE PACcUEThI,
pacyeTsl 1o ONPEICIICHUIO
CKOPOCTHU pEaKLK, PABHOBECHON
KOHIICHTPAIMU BELIECTBA, IepecueT
KOHLICHTPAIIMH, KOHCTAHTBI
THIPOJIN3a, PACTBOPUMOCTH
TPYAHOPACTBOPHMBIX COSIHHEHHH;
JIOTTyCKaeT OIMOKH TIpH
COCTaBJICHUH M yPaBHUBAHUU
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHBIC
peaxIum;

¢ omKOKaMu TOAOUpaeT
HEOOXOTUMBIC KOMITOHEHTBI 1

YCIIOBUSL IS IPOBEICHUS
Pa3JIMYHBIX TUIIOB XUMHYECKUX
peakiuii; TepMOJUHAMHIECKHE

XapaKTEPUCTHKU XUMUUECKIX
peaxIuii; 9aCTHYHO BiIajeeT
HaBBIKaMH HHTEPIIPETAlUH
pacCYMTaHHBIX 3HAUCHHI
TEPMOAMHAMUYECKUX (DYHKIIMH U Ha
HX OCHOBE;

YaCTHYHO MOXKET IPOrHO3UPOBATH
BO3MOXKHOCTB OCYILECTBIICHUS 1
HarnpapJIeHHE IPOTEKAHUSI
XHMHYECKHX MPOLECCOB;
¢11a00 Bi1aJeeT HaBbIKaMU
MIPUMEHEHNSI TTOJyYESHHBIX 3HAHHI
Ha NPaKTHKE PH aHAIN3e
XHUMHUYECKHX SIBJICHUN U PEILICHUH
PacyeTHBIX U SKCIIEPUMEHTAIbHBIX
3a/1a4

XOpoI11I0 3HAET OCHOBbI XUMU4ECKOMH
TEPMOJIMHAMHKH; METOJIbI ONTHCAHUS
XMMHYECKUX PaBHOBECHH B
pacTBOpax JIEKTPOIUTOB;
THAPOJIH3A COJCH; OCHOBBI
XUMUYECKOH KMHETUKH;
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKIuy; CTpOSHHUE H CBOHCTBA
KOMIUIEKCHBIX COEIMHEHHII;
XOPOILO yMeeT IPOBOAUTH
TePMOANHAMHYECKUE PACUETEL,
pacueTsl 10 ONpeAeIeHHIO
CKOPOCTHU PEaKIUH, PaBHOBECHOIT
KOHIIEHTPallUH BEIeCTBa, IIepecyeT
KOHIIEHTPALUK, KOHCTaHThI
TUAPOIIN3a, PACTBOPHMOCTH
TPYAHOPACTBOPUMBIX COCIMHCHUIH;
JIOITYCKAeT OIIUOKHU MpU
COCTaBJICHUU U yPaBHUBAHUU
OKHCIITEIEHO-BOCCTAHOBHTEIbHEIE
peakiuy;
¢ omMOKaMHu oI0upaeT
HE0OXOANMBIE KOMITOHSHTHI
YCIIOBUS 1711 IPOBEICHUS
Pa3IHYHBIX THIIOB XMMHYECKUX
peaKuuii; TepMOMHAMHICCKUE
XapaKTePHCTUKH XUMHIECKHX
PpeaxIuif; YacTUYHO BIaJeeT
HaBBIKaMU HHTEPIIPETAlUH
PacCUMTAHHBIX 3HAYCHUH
TEepMOJHHAMHYECKHUX (DYHKIMI U Ha
HX OCHOBE;

YMeI0 MOXKET IPOTrHO3UPOBATh
BO3MOXKHOCTb OCYIIIECTBIICHUS U
HaIpaBJICHHUE [IPOTEKAHUS
XUMUYECKUX MIPOLECCOB;
XOPOIIO BIIaJieeT HaBbIKAMU
MIPUMEHEHNSI TOJyYeHHBIX 3HAHUH Ha
MIPaKTUKE TIPU aHAIU3e XHUMHIECKHX
SIBJICHUIT ¥ PeIlICHUH PACUCTHBIX U
9KCIIEPUMEHTAIIbHBIX 337134

OTJIMYHO 3HAET OCHOBBI
XMMHYECKOH TEPMOJMHAMUKHY;
METObI OITMCAHUS XUMHYECKHX

paBHOBECHI B pacTBOpax
3JIEKTPOJIMTOB; THIPOJIHM3a COJICH;
OCHOBBI XMMHUYECKOM KUHETUKH;
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIC
PEaKLK; CTPOCHHE U CBOMCTBA
KOMIUIEKCHBIX COCIMHEHUIA;
YBEPEHHO YMEET IPOBOJIUTH
TEPMOAMHAMUYECKHE PacUEThI,
pacyeTsl 10 ONPEAEICHUIO
CKOPOCTHU pEaKLMH, PABHOBECHON
KOHIICHTPAIMU BELIECTBA, IEpeCUeT
KOHLIEHTPAIIU, KOHCTAHThI
THIPOJIN3a, PACTBOPUMOCTH
TPYAHOPACTBOPHMBIX COSIMHEHHH;
YBEPEHHO COCTABSJIET U YPAaBHUBAET
OKHCJIUTETbHO-BOCCTAHOBUTEIILHBIE
peaxImmy;

YCIIEITHO NMO0MpaeT HeoOX0AUMbIE
KOMITOHEHTBI ¥ YCIIOBHS JUTS
IIPOBEICHHS Pa3JIMIHBIX THIIOB
XUMHUYECKHX PeaKIHii;
TEpPMOAMHAMUYECKHE
XapaKTEePHUCTHKH XUMHUIECKHX
peaxIyif; OTIMYHO BiIageeT
HaBBIKAM{ HHTEPIIPETALUH
pacCUMTaHHBIX 3HAUCHUH
TEPMOAMHAMUYECKUX (DYHKIMH U Ha
WX OCHOBE;

YCIEIIHO MOXKET ITPOrHO3HPOBATH
BO3MOKHOCTB OCYIL[ECTBIICHUS
HarpaBJeHHe IPOTEKAHUS
XHMHYECKHX ITPOLECCOB;
OTJIMYHO BJIaJIeeT HaBbIKaMH
MIPUMEHEHUS MOTyYESHHBIX 3HAHHUH
Ha NPaKTHKE MPH aHAIN3e
XMMHUYCCKUX SBJICHUH U pELICHHH
PacyYeTHBIX U SKCIEPUMECHTAIBHBIX
3a1a4
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Koa n
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurepuu oueHuBanus pe3yibTaToB 00y4eHMs

OreHka
«HEY0BJIETBOPHUTEJIBHO»
/ «HE 3aYTEHO
0-59%

OT max PEUTHUHIOBOMU
OILIEHKH KOHTPOJIS

Onenka
«YAOBJIETBOPUTEIBHOY /
«3aYTEHO»
60-74%

OT max PeHTHHTOBOM
OIICHKU KOHTPOJIS

OreHka
«xoporo» /
«3aYTCHO»
75-89%

OT max peHTHHrOBOM
OLICHKU KOHTPOJIA

OreHka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

OIIK-2 Cnocoben
(bopMyIHpoBaTh
3a71a4u
npodeCCHOHATBHOMI
JIeATeIbHOCTH Ha
OCHOBE 3HaHUH
POPUITEHBIX
pasenos
MaTeMaTUYECKHUX U
€CTEeCTBEHHOHAYUYHBIX
JUCIUATUTHH
(Momyneit)

HOIIK-2.1 QopmynupyeT
TpeboBaHMS K IIpoleccam,
UCTIONIB3yEMBIM B
npodeccHoHaNIBEHOM
JeATeNTbHOCTH, HAa  OCHOBE
3HAHUH €CTECTBEHHOHAYYHBIX
JUCUUTUIMH

He Bnaneer Teopernueckum
MaTepHAJIOM 110 TUCLUAIIIIHE
XMW, HE 3HACT METO/I0B
IIAHUPOBAHUS SKCIICPHMEHTA
METO/I0B 00pabOTKH pe3yIbTaToB
JKCIIEpPHMEHTA; He BlIageeT QH3HUKO-
MaTeMaTHYECKUM allIapaToM; He
yMeeT COCTaBIIATh IUIaH
MIPOBEJICHNS JKCIICPHIMEHTA U
OCYLIECTBIIATH 00paOOTKY U aHAIIU3
PEe3yJIbTaTOB IKCIEPUMEHTOB; HE
yMeeT CaMOCTOSITENILHO PelIaTh
KOHKPETHbIE 3a/[a4i U3 Pa3INYHBIX
pa3aeNnoB XHMHHU

IToBepxHOCTHO 3HaeT
TEOPETUYECKUI MaTepHal, He B
MIOJTHOM 00BbeMe 3HaeT METOMBI

TEOPHH IIAHUPOBAHUS
9KCIIEPUMEHTA; HE B TIOJIHOM
o0beMe 3HaeT METO/bI aHAIH3a H
00paboTKH pe3yNIbTaTOB
9KCIEPHMEHTOB; HE B [IOJIHOM
o0BeMe BilajieeT (GpU3NKo-
MaTeMaTHYEeCKHM allapaToM

XOpoILI0 3HAET TEOPETUUECKHIH
MaTepHall, HO B OTIENbHBIX
pazjienax JoIyCKaeT HETOUHOCTH;
3HAET METO/bl TEOPHHU
IUIAHUPOBAHHS YKCIIEPUMEHTA;
3HAeT METO/Ibl aHAIN3a U 00PabOTKH
Pe3yJIbTaTOB 3KCIEPUMEHTOB, HO HE
BCETJla BEPHO HX IPUMEHSET;
BIageeT QH3UKO-MaTeMaTHIECKUM
annapaTom

OTIMYHO 3HAET TEOPETUYECKUI
MaTepuall; 3HaeT METO/IbI TEOPHU
[UIAHUPOBAHHS JKCIIEPHMEHTA,;
3HAET METO/Ibl aHAJIN3a U 00pabOTKH
Pe3yJIbTaTOB KCIIEPUMEHTOB;
BiazeeT HH3UKO-MaTeMaTHYECKUM
anmnapaTom

HOIIK-2.2 Dopmynupyer
3amaud  poeCCHOHATBHON
JICITEIbHOCTH ~ Ha  OCHOBE
COBPEMEHHBIX

MaAaTEMaTUYCCKUX MCTOI0B

He Brageer TeopeTuueckum
MaTepHalloM IO JUCLUIIINHE; He
yMeeT HOJIb30BaThCsl CIIPaBOYHOM

JIUTEPaTypoi; He BIajieeT GpU3nKo-
MaTeMaTHYeCKHM alIapaToM; He
yMeeT COCTaBIIATH IJIaHbI
MIPOBEICHHS SKCIIEPHIMEHTAIBHBIX
HCCIEI0BAaHUI U OCYIIECTBILTH
00paboTKy U aHAIH3 PE3yIbTATOB
9KCHEPHMEHTOB; HE yMEET JIOTUYHO
U3J1araTh yCTHO U MHCHBMEHHO
pe3yabTaThl CBOEH
HCCIIE/IOBATENBCKOH PabOTHI 1
paboTsI ¢ TUTEpaTypon

TToBepXHOCTHO 3HAET
TEOPETUYECKUI MaTepua; He B
MOJTHOM 00BbeMe BiIazeeT GU3HKO-
MaTEeMaTHYECKUM alapaTtoM; He B
HOJIHOM 00beMe 3HaeT Pa3MEPHOCTH
(yHIaMEHTANbHBIX BEIHYHH;
CII0COOEH CaMOCTOSITEIIBHO
CIUITAaHUPOBATh U IIPOBECTH
J1abopaTopHyo paboTy u
00paboTaTh pe3ynbTaThl
9KCIEPHMEHTa, HO HE CIoco0eH
MIPOAHAIM3UPOBATE U CAENATh
BEIBOJIBI; HE CIIOCOOEH JOCTaTOYHO
MOJIHO MPOBECTHU aHANH3 y4eOHOU 1
TEXHHYECKOM JINTEPaTyphl 110
TeMaM, 3a/IaHHBIM TIPEIolaBaTesieM;
YaCTHYHO YMEET peliaTh
KOHKPETHBIE 3a/[a4H U3 Pa3iIMIHBIX
pas3lernoB XHUMHH, HE yMeeT
JIOTHYECKH BEPHO H
apryMeHTHPOBAHO 3allHIIATh
Pe3yNbTaThl CBOUX HCCIIE/IOBAHMUIA;
JIOTHYECKH M3/1araTh YCTHO H
[IMCbMEHHO Pe3yJIbTaThl CBOEH
HCCIIeI0BATENBCKOI paboThI

Xopo11o 3HaeT TeOPETUIECKUi
MaTepHa, HO B OT/JEIbHBIX
pasenax JOIycKaeT HeTOUHOCTH;
BageeT QU3UKO-MaTeMaTHUECKUM
anmapaToM; CIIocobeH
CaMOCTOSATENIBHO CIUIAHUPOBATh U
MIPOBECTH J1a0OPATOPHYIO PaboTy U
00paboTaTh pe3yabTaThl
9KCIEPHMEHTa, MPOAHAI3UPOBATh,
HO 3aTPYAHSETCS CAeNaTh BHIBOJIBL;
YMEeT CaMOCTOSTEIIBHO PEeIIaTh
KOHKPETHBIE 3314 U3 PA3TNIHBIX
pa3IenoB XUMHUH, HO HE BCEra
TIPHBOJIUT MOJTHOE PEIICHHE;
JIOITyCKaeT JIOTHYeCKUe OMNOKH B
apryMEHTAIlUH Pe3yIbTaTOB CBOHX
HCCIIEZI0BAHUI 1 TIPU IPOPabOTKI
TEX HIIM UHBIX Pa3/ieNoB
JITEPATyphl; yMeeT H3araTth yCTHO
1 ITHCBMEHHO Pe3yJIbTaThl CBOCH
HCCIIEI0BATENBCKOIM PabOTHI N
paboTHI ¢ IUTEPATypOH 1O JAHHOU
TeMaTHKe

OTINYHO 3HAET TEOPETUUECKUH
MaTepual; 3HaeT Croco0b!
TIOJTYCHHUS] XUMHYECKHX 3IEMEHTOB
M MX XUMHIYeCKHe U QH3nIecKue
CBOWCTBA; XOPOIIIO BIIaJCET (PU3UKO-
MaTeMaTHYECKUM allIapaToM;
CTIOCOOEH CaMOCTOSITENTBHO
CIUIAHUPOBATh U NIPOBECTH
nabopaTopHyto paboty, odpaborars
PpEe3yIIBTaThl IKCIEPUMEHTA,
NIPOBECTH aHAJIN3 U CIENaTh BEIBOT;
CIOCOOEH aHaNN3UPOBATh
JUTEpaTypHBIE HCTOUYHUKH B
TpezieNiax MoNyqeHHBIX paHee
3HaHMIT; CAMOCTOSITENIBHO PEIIaTh
KOHKpETHBIE 33149l U3 Pa3INYHbIX
pas3nenoB XHMMHH, JIOTHYECKH BEPHO
U apTYMEHTHPOBAHO 3al[HIATh
pe3yIbTaThl Kak CBOUX
HCCJICIOBaHUM, TaK M HCCIICIOBAHUI
JINTEPaTyPHBIX HCTOYHUKOB
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6. YYHEBHO-METOAUYECKOE OBECIHEYEHUE JUCHUIIJINHBI
6.1.YueOHas 1uTepaTypa, nevyaTHbie n3AaHus ONOJIMOTEYHOT0 (pOHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApPA Ka)XJA0ro U3 M3/IaHuM, YKa3aHHBIX HIDKE HA KaXJ0ro oOydarolierocs U3 4ucia JIUIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

6.1.1 AxmeroB H.C. OGmmias u Heoprannueckast xumusi: Y4aeOHuk s By30B / H.C. Axmeros. -
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 Heopranndeckas xumusi: YueOHuk / S1.A. Yrail. - 4-e uzn.,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. CnipaBouHo-OnOnorpadguyeckas Jureparypa

6.2.1. Tankun A.JL. Xumus: yue6. nocodue / A.JI. I'ankun, B.K Ocmanos // HI'TY um.
P.E. Anexceesa. — Huwxuuit Hosropon, 2013. — 180 c.

6.2.2. Mamynesuu X.B. Xumus: yue6. mocooue / XK.B. Mamynesuu, A.Jl[. CamcoHoBa,
A.B. Bopucos, O.H. Kosanesa / HI'TY um. P.E. AnekceeBa. — Hiwkuuit Hosropon, 2020. — 159
c.

6.3. Meroanueckue yKa3aHusi, pEKOMEHAALUM U APYrue MaTepuajibl K 3aHATHIM

B cnucok «Meronudeckne yka3zaHHs, PEKOMEHIAIUN U IPYTUe MaTepHasbl K 3aHATHUSIM»
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUS M PEKOMEHJAIMM 10 TNPOBEACHHUIO JIAOOpaTOPHBIX HU
NPAaKTUYECKUX YUEOHBIX 3aHATHUH 110 TaHHOH TUCHUILIMHE:

6.3.1. MeToanueckne yka3aHusi, pa3padoTaHHbIe PeNoJaBaTeJIAMM:

6.3.1.1. Manynesuu JK.B. BBenenue B kypc oOmielt xumuu. OCHOBHBIE TIOHSATHS U 3aKOHBI:
yueOHO-MeTO/I. Tocobue K 1abopaTopHbIM padoTam 1o Kypey «O01miast 1 HeopraHu4ecKast XUMUsD»
s crygaenToB HanpasiaeHud 18.03.01 «Xumuueckas texnosorus», 19.03.01 «buorexHomorus»,
11.03.04 «OnexktpoHrka ¥ HaHO3JIEKTpoHUKay, 22.03.01 «MarepuanoBeeHHE U TEXHOJIOTHUU
MarepuanoBy Bcex (opm oOyuenus / XK.B. Mamynesuu, O.H. Kopanesa, T.B. CazontneBa //
Hwuxnuuit Hosropox, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

6.3.1.2. HaymoB B.UM. DnemMeHTH XUMHUYECKOH TEpPMOJMHAMHUKH B Kypce OOIIeld XHMHUU:
METO/. yKa3aHUs K JTaOOpaTOpPHBIM M TMPAKTHUYECKUM 3aHATHAM IO Kypcy OOLICH XUMHUU JUIs
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CTYICHTOB XHUMHUYECKHX M HEXUMHYECKHUX CIELUaIbHOCTEH [IHEBHBIX, BEUYEPHUX U 3a0YHBIX
daxynbreroB / B.M. Haymos, XK.B. Manynesuy, I'.A. [lannuesa, T.B. Ca3zontseBa / H. HoBropon,
HI'TY um. P.E. AnekceeBa. 2010. —49 c.
6.3.1.3. bopucosa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX PEaKLUii:
METOIMYECKUE YKa3aHUsI ISl IPOBEACHMSI KOHTPOJIbHBIX padOT U KOJUIOKBUYMOB 110 Kypcy oOLiei
XUMHUH JJIs CTYJIEHTOB XMMHUYECKUX M HEXMMHUYECKUX CIEeIHUAIbHOCTEH IHEBHBIX, BEUEPHUX U
3a0uHbIX (opm o0yuenus / I'.H.bopucora, A.B. bopucos, KO.B. barranosa, B.K. OcmanoB //
H.Hosropoa, HI'TY um. P.E. Anekceesa. 2015. —49 c.
6.3.1.4. barranoBa HO.B. CkopocTh XMUMHYECKMX pEaKIUi. XHUMHYECKOE pPABHOBECHE:
METO/. yKa3aHus JIs TIpPOBEICHHS  JTaOOpaTOpHBIX 3aHATUH MO Kypcy OOIIeH XUMHUH JUIS
CTY/ZICHTOB XHMHUYECKUX M HEXHMHYECKHX CHEIUAIbHOCTEH THEBHBIX, BEUEPHUX U 3a0YHBIX
¢axynsrero / FO.B. Barranosa, I'.H. bopucosa, A.B. Bopucos, 2K.B. Mamynesuu, B.K. Ocmanos
/ H. Hosropon, HI'TY um. P.E. Anexceera. 2009. — 37 c.
6.3.1.5. CamconoBa A.Jl. PacTBOpBI 2JIEKTPOIUTOB: Y4eOHO-METOJ. MOCOOUE K MPAKTHUYECKUM
u naboparopHbIM pabotaMm. NHauBUAyanbHbIE 3a/1aHUs 10 Kypcy OOIIell XUMHUM JIJIsl CTYJEHTOB
HEXMMHMYECKUX CIeUUaIbHOCTEH [HEBHBIX, BEUEPHUX U 3a04HbIX (opm oOyuenus / A.Jl.
CamconoBa, I'.H. bopucora, A.JI. I'ankun, A.B. bopucos // Huwxkuuiit Hosropoa, HI'TY um. P.E.
Anexceena. 2020. - 33 c.
6.3.1.6. CamconoBa A./l. OKHUCIUTENIbHO-BOCCTAHOBUTEJIBHBIE PpPEAKIMHU: METOJIUYECKUE
yKa3aHus K JIabOpaTOPHBIM U MPAKTUYECKUM 3aHATUSAM 10 KypCy OOIIeld XUMHUH AJsl CTYJEHTOB
XUMHYECKHX U HEXUMHUYECKUX CIIEIUATLHOCTEH THEBHBIX, BEUCPHUX U 3a0YHBIX (hopM 00yueHwHst/
A Jl. CamconoBa, A.JI. I'ankun, T.B. Ca3ontbeBa // H.Hosropoa, HI'TY um. P.E. Anekceesa.
2012.36c.
6.3.1.7. bopucoB A.B. KoHTponbHbBIE 3alaHus O TEME PACTBOPBI: METOJ. YKa3aHUSA AJIs
IPOBEIEHUS TEKYILEro KOHTPOJIS IO Kypcy OOLIel XMMMM M HEOPraHWYeCKOM XUMHUM [UIs
CTYJIEHTOB XUMUYECKUX U HEXUMUYECKUX CIIECIUATbHOCTEN JHEBHBIX, BEUSPHHUX U 320YHBIX (POpM
oOyuenus / A.B. bopucos, A./l. Camconosa, I'""H. bopucosa / H.Hosropoa, HI'TY um. P.E.
AnexceeBa. 2017. 14 c.
6.3.1.8. Komanesa O.H. Dnexktpoxumus: METOIUYECKHE YKa3aHHUd K JaOOpaTOPHBIM U
NPaKTUYECKUM 3aHATHSM 110 KypCy OOIIeH XHUMUHU JUTsl CTYACHTOB XHMHYECKHX U HEXHMMHUYECKUX
CHelMalbHOCTEH JIHEBHBIX, BEUYEpPHUX U 3a04HbIX ¢opm oOyuenus / O.H. Kosanepa, 10.B.
Barranosa, B.K. Ocmanos, A.J[. CamconoBa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
S52c.

6.3.1.9. Haymor B.M. Koppo3us u 3ammuTa METaJUIOB OT KOPpO3WU: MeTo.. yKa3aHuWs K
7a00paTOpPHBIM M TNPAKTHUECKUM 3aHATHAM 10 Kypcy oOmeid xumuu / B.M.Haymos,
K.B.Manynesuu, FO.B.barranosa // H.Hosropox. HI'TY um. P.E. Anekceena. 2011. - 42 c.

6.3.2 Memoouueckue ykazanusn, pazpadomanuvie HI'TY

6.3.2.1. Meronuueckue peKOMEHAALMU MO0 OpPraHU3alMKu ayAuTOpHON paboThl. [IpUHSATHI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpens 2013 r.
ONEKTPOHHBIN 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 MeToauueckue pEKOMEHJAIMM TI0  OpraHu3alid W I[UIAHUPOBAHUIO
CaMOCTOSITENIbHOW paboThl CTYAEHTOB NO jaucuumianHe. [IpuHATEl Y4eOHO-MeTOquuecKuM

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. YuebHoe nocobue «IIpoBenenue 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
JIMIIEH3UOHHOTO U CBOOOJHO PACIPOCTPAHSIEMOr0 MPOTPAMMHOTO OOECIICUCHHsI, B TOM YHCIIE
OTEUYECTBEHHOTO MPOM3BOJICTBA (COCTAaB IO JUCUUIUIMHE ompeneneH B Hactosimer PIIJ u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

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

[lepedyens mporpaMMHBIX TPOTYKTOB, UCIIOJIB3YEMBIX TP MPOBEICHUN PA3IUYHBIX 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 goctyma:http://elib.tolgas.ru./ - 3aru. ¢ 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 Poccusa [Onekmponmuswiii 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 CcBO0OOJHOIO0 pacnpocTpaHeHus!
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IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B
YHHBEpPCHUTETE HA JIOTOBOPHOIl OCHOBE

IIporpammHoe obecnevyenune
CcB00OOTHOT0 PACIIPOCTPAHEHUS

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 (nmumen3ust No 43178972)

Windows XP gui. 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 (nmunen3us 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 ykaszaH mepedeHb NPOPECCHOHANBHBIX 0a3 JaHHBIX W HMH()OPMAIMOHHBIX
CIIPAaBOYHBIX CHUCTEM, K KOTOPBIM OOecredYeH AOCTyN (yAajeHHbIH NocTym). JlaHHBIA NepedYeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimMu OI'OC BO.

B nanHOM pa3zene MOryT ObITh MPHUBEICHBI PECYpChl (CCBUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HAWTH TOJE3HYIO I Kypca WH(POpPMAIHI0, B T.4. CTATHCTHYECKHE WM CIIPAaBOYHBIE

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

Taonuuya 9 - Ilepeuenv coeépemennvix npogeccuonanvnvlx 06a3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
. OCTYII K pecypc aJICHHBbIN
HaumenoBanue npogeccnonanbHOi 6a3bl Hlocryn k pecypey (A
N JAOCTYI C YKa3aHUeM
Ne AaHHBIX, HHPOPMALMOHHO-CIIPABOYHOM N
CCBLIKM/AOCTYI M3 JIOKAJIBbHOM ceTH
CHCTEMBI
YHHBEPCHUTETA)

1 basa  jaHHBIX CTQHIAPTOB M  PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
OnekTpoHHass 0a3a UW30paHHBIX CTaTel Mo )

2 P P http://www.philosophy.ru/
dmtocopun
Enunsrit apxuB 3KOHOMUYECKUX 51 .

3 P http://sophist.hse.ru/data_access.shtml
COIIMOJIOTMYECKHUX JTAHHBIX
ba3zpr  pgannpix HamumonaneHOro coBera Mo

4 . http://www.ncva.ru
OIICHOYHOM AESITENIbHOCTU
CnpaBouHas [paBoBas cucrema .

5 JIOCTYII U3 JIOKAJIbHOM CETH
«Koncynprantllirocy
NudopmanmonHo-cripaBoyHas cucTeMa .

6 JOCTYTI U3 JIOKATBHON CETH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCbI J1JIs1 UYHBAJIMJIOB U JINIL C OB3

B Tabn.10 ykazaH mepedeHb

00pa3oBaTeNbHBIX  PECYPCOB,

UMeIoImuX  (HOpMBI,

AalITUPOBAHHBIC K OIpaHUYCHUAM HX 3O0POBbBA, a4 TAKXKCEC CBCACHHA O HAJIWYNHN CICIHAIBHBIX
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TCXHUYCCKHUX CpCIACTB 06y‘ICHI/I5I KOJUICKTUBHOIO W HWHIWBUAYAJIBHOI'O I10JIb30BAHUS. HpI/I
3aIll0OJIHCHU N Ta6J'II/IHBI MOJKET OBITH HCIOIL30BaHa I/IH(bOpMaLII/Iﬂ, pasME€iCHHad B IIOApPa3aciic

«/locrynHas

cpena»

CIICUAJIM3UPOBAHHOI'O

pazznena

caurta

HI'TY «Csenenus 00

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

Tabnuya 10 - Oopazoseamenvhule pecypcol 01 uneanuoos u auy ¢ OB3

Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,

CBCI[EHI/IH 0 HAJINMYHH ClIeIuaAJbHbIX
TEXHUYCCKUX CPEACTB oﬁyqe}mﬂ

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, HEOBXOAUMOE JJIs1
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUHECCA 11O JUCHUIIJIMHE

Y4eOHbBIC ayqUTOPUH JIJIsI TIPOBEJCHUS 3aHATHH 10

JUCHUIIIIMHC, OCHAaIlICHbI

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 NOMeIeHu 1S N
o OJ CAMOCTOATECJIBbHOU PexBU3UTHI MOATBEPKAAOIICTO
CAMOCTOATCIBHOHN
padoThI AOKYMEHTAa
padoThI
1. Jlocka menoBas - 3 miT.
2. Cromsl TabopatopHsbIe (pabouee
MecTo cTyneHTa) Ha 20 4er.;
3. PabGouee mecTo npernogaBaTess —
1224a 2 .
yueOHas ay uTopus Ui 4. BerTspkHBIe mIKagH - 2 mT,
TIPOBCACHI IPAKTHICCKIX | 5 (OGopynoBanue 1u1st POBEAECHHS
1 J1abOPaTOPHBIX 3aHATHI, J1a00PATOPHBIX 3aHATHH 110
IPYIITIOBbBIX 1 JUCLHUILIIHE XMMUSL:
MHAUBUIyaIbHBIX mKad CyIMIBHEI - 2 IT.,
KOHCYJIbTAllNH, JIIEKTPOXUMHYECKHE TUEHKH JUTS
1 TEKYyLIEro KOHTPOJIA U n3mepenns DJ]C xuMmaeckoro
IIPOMEXKYTOUHOM JNIeMEeHTa - 3 IWT.,
aTTeCTalluu (Ka(pellpa DJIEKTPOJIU3EPHI - 4 mT.,
"ITpON3BOACTBEHHAS BeIIpAMuTenu b5-47 — 6 wr.,

0€301aCcHOCTb, JKOJIOTHS 1
xumus" r. Hwxauii
Hogropon, yin. Mununa,
24)

pH-metper «IJI-301» - 4 wir.,
KaJOpUMeTpbl — 4 IIT.,

BEChI aHAJIMTUYCCKHUE 4 IIIT.,
muctuistop J19-10 - 1 .,
KOJIOOHArpeBaTenu — 3 mT.;
BOJIETMETPHI nudpossie B7-38 — 3 mT.,
BECHI TEXHUYECKUE — 2 IIT.,

Tabnunel Menzeneesa- 4 mir.,
nabopaTopHasi XMMHYECKas ocyia u
PEaKTUBBI
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Haumenosanue
ayJAUTOPHUI U

OcHaleHHOCTh ayAuTOpHii
NOMeIeHu ¥ MOMeIleH i

IIepeyeHb JMLIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHusl.

Ne NOMeLUeHU IS N
. OJd CAMOCTOATECIBHOU PexkBU3HUTHI MOATBEPKAAKIICTO
CaAMOCTOATECJIBHOU
padoThI JOKYMEHTAa
padoThI
Ha0O0p Y4eOHO-HATIISTHBIX TTOCOOHI
6147

yaeOHast ayqUTOPHS IS
MIPOBEJCHUS 3aHATUI
JIEKITUOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX U
WHIUBUAYATBEHBIX
KOHCYJIbTallUi,

2 TEKYILEro KOHTPOJI 1
IIPOMEXKYTOUHOMN
arrectanuu (kadeapa
"IIpousBoacTBEHHAS
0e30IMaCHOCTD, SKOJIOTUS U
xumus" T. Hrokami
Hogsropon, Kazanckoe 1.,
12)

1.Jlocka menoBast

2. PaGouyee mecTo mpemnoaaBaTess
3. Pabouee mecTo cTyneHTa - 64
Yell.

4. IlepcoHaIBbHBIN KOMIBIOTEP

1. Windows XP, Prof, S/P3 (moamucka
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
yueOHas ayJUTOpuUs IS
MPOBEACHUS 3aHATUN
JIEKIIMOHHOTO U
CEMHHAPCKOTO THTIA,
IPYIIOBBIX U
WHIUBUAYATBHBIX
KOHCYJIbTalluH,
TEKYILEro KOHTPOJIST 1
MIPOMEXYTOUHOM
arrectanuu (kadenpa
"IIpousBoaCTBEHHAsS
0€301IaCHOCTb, DKOJIOTHS U
xumus" T. Hmkawnit
Hogropon, Kazauckoe 1.,
12)

1. Tocka menoBas - 1 r;

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

3. Pabouee mMecTo mpenoaBaTens
4. Pabouee mecTo cTyneHra - 42
YellL.

10. METOAUYECKHUE PEKOMEHJALIMHN OB YYAIOIIUMCA
11O OCBOEHUIO JUCIIUITJIMHBI

10.1. O0mme MeTOoAMYECKHE PEKOMEHIAUMH I O0y4YalOIMXCSl IO OCBOCHHIO
AUCIUIIJIMHBI, 06p330BaTeJIbele TEXHOJO0I'uMn

JlucuuIuIiHA ~— peau3yeTcsl  MOCPEACTBOM — NPOBEAEHUS  KOHTAaKTHOM  paboThl ¢
oOydaromuMucs (BKJIIOYasi MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThI 0OYUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTaktHas paboTa MOXeT ObITh ayIMTOPHOM, BHEAYJUTOPHOU, a Tak)Ke MPOBOAUTHCS B
AIIEKTPOHHON WH(POPMaLMOHHO-00pa3oBaTeabHOll cpeae yHuBepcutera (maiee - OUOC). B
CIy4yae TPOBEJCHUS YacTU KOHTAKTHOW pabotel mo auctumimHe B DMOC (B COOTBETCTBUU C
pacrucaHueM Y4eOHBIX 3aHATHI), TPYILOEMKOCTh KOHTakTHOW paborsl B DMOC sKBHBajeHTHA
ayIUTOPHOM padore.

[IpenogaBanue  JUCLUILIMHBI
00pa30BaTeNbHBIX TEXHOJIOTUIL:

-0aNbHO-PEUMUH206As MEXHOI02USl OYEHUBAHUA(NPU HATUYUL),

- KOMLOKEUYM,

BCACTCA C MNPUMCHCHUCM CJICAYIOMIUX BHUO0B
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- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1abopamopHuiM pabomam.

[lo uroram Tekyllel ycHeBaeMOCTH CTYACHTY MOKET ObITh BBICTABIIEHA OLEHKA II0
POMEXYTOUYHOW aTTeCTallid B COOTBETCTBMHU C HAOpaHHBIMHU 3a cemecTp Oammamu. CTyIoeHTHI,
BBITMIOJHUBIIKNE Bce 00s3aTeNbHBIE BU/bI 3aINTAHUPOBAHHBIX YYEOHBIX 3aHSTHM, AOMYCKAIOTCS K
IIPOXOXKACHUIO IPOMEKYTOUHOM aTTECTAllUU (3K3aMEHY).

Pe3yabraT 00ydyeHusi cuutaercss cGopMHPOBAHHBIM HA NMOBBIIIEHHOM YPOBHeE, €CIU
TEOPETUYECKOE COAEpIKaHUE Kypca OCBOEHO IMOJHOCTBIO. IIpH YyCTHBIX coOeceOBaHUAX CTYICHT
MCYEPIBIBAIOIIIE, ITOCIIEI0BATENILHO, YETKO U JIOTUYECKU M3J1araeT yueOHbIM MaTepuai; cBOOOIHO
CIpaBIIETCS C 3aJadaMM, BOIIPOCAaMU W JPYTMMM BHJAMU 3a/laHuiM, HUCIOJb3YET B OTBETE
JIOTIOJIHUTEIBHBIN Matepuan. Bce mpemycMoTpeHHbIe pabodeid y4eOHOW TporpamMMou 3aJaaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJICHHBIMH TPEOOBAHUSMH, CTYACHT CIIOCOOCH
AHAIM3UPOBATh TOJIyUEHHBIE pPE3YyIbTAaThl, MPOSBISET CAMOCTOSTEIBHOCTh MPH BBIMNOJIHEHUU
3a1aHUM.

Pe3yabraT 00ydyeHusi cuuTaercss cGOpPMHPOBAHHBIM Ha IMOPOrOBOM YPOBHE, €CIU
TEOPETUUECKOE COJEpKAHUE Kypca OCBOEHO IMOJHOCTBIO. [Ipu ycTHBIX coOeceioBaHUSAX CTYIEHT
MOCIIE0BATENbHO, YETKO M JIOTHYECKH CTPOMHO H3laraeT y4eOHbIM MmaTepuan; CHpaBIseTcs ¢
3aJa4aMy, BOMPOCAMH W JPYTUMH BUAAMHU 3aJaHHid, TPEeOYIOUIMX NPHUMEHEHHUS 3HAHWM, BCe
MpelyCMOTPEHHbIE paboueil y4yeOHON mporpaMMoil 3aJaHHs BBIIOJHEHB B COOTBETCTBHU C
YCTAHOBJICHHBIMH TPEOOBAaHUSMH, CTYACHT CIIOCOOCH aHAIM3MPOBATH MOIYYEHHBIC PE3yJbTATHI,
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBHITTOTHEHUH 33/ 1aHUN

PesyabraT 00yueHusi cuuraercss HecOpMHPOBAHHBIM, €CJIU CTY/IEHT [P BBINOJIHEHUN
3aJaHUil HEe JAEMOHCTPUPYET 3HAHUN Y4eOHOro Marepuala, JOMYCKaeT OLIMOKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBINOJHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAMMBIX YMEHHH,
Ka4eCTBO BBINOJIHEHHBIX 33/1aHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBAHUSAM, KAYECTBO UX
BBITMIOJTHEHUSI OILIEHEHO YMCIIOM OalIoB HMKE TpeX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOrOBOMY YPOBHIO.

10.2.MeToan4yeckne yKa3aHus I 3aHATHH JEKIIHOHHOTO THIIA

JIeKIIMOHHBIN Kypc MpeanoiaraeT CHCTEMaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IUIaHa. B Xo/ie IEeKIMOHHBIX 3aHATHH pacKpbIBaroTCs 0a30BbIe BOMPOCHI B PAMKAX
KOKIOW TeMbl AUcUUIUIMHBL (TaOnuma 4). O003HAa4YaroTCsl KIIIOYEBBIE aCMEKThl TEM, a TaKXKe
JIeNAlOTCsl aKLEHThl Ha HanOojee CIOKHBIE M BaKHbIE MOJOXKEHUS H3ydaeMoro MaTepuana.
Marepuansl J€KUUH SBJISIOTCS OMNOPHOM OCHOBOM JUIsl TOATOTOBKM OOy4arommxcs K
NPaKTUYECKUM 3aHATHSIM / J1ab0OpaTOpHBIM paboTaM U BBINOJIHEHUS 3a/laHUIl CaMOCTOATENbHOM
paboThl, a TaKKe K MEpONPHUATUSAM TEKYIIEro KOHTPOJS YCHEBAEMOCTH W IPOMEXKYTOUYHOM
aTTecTalllu N0 JUCLUILIMHE.

B Xxozme neKUMOHHBIX 3aHATHI PEKOMEHIYeTCs BECTH KOHCIEKTHPOBAaHUE Y4eOHOro

MaTepuaia.

10.3. MeTtoauyeckue yKa3aHMsi 10 OCBOCHHIO IHMCHMUILIMHBI Ha J1a00paTOpHBIX
padorax

JIaGopaTtopHble pPabOTBI MO3BOJSIOT TNPHOOPECTH CTYAEHTaAM YMEHHs paboTaTh ¢
XUMHYECKIMH PeareHTaMu, TOCYI0i U MPUOOPaMH, OCYIIECTBIATh XUMUYECKAN IKCTIEPUMEHT |
IPOBOJUTH NEPBUYHbIE HAyuHBIE HccieqoBaHus. B maboparopHbie paboThl BBEJCHBI HJIEMEHTHI,
MOBBIINIAIONINE WHTEpPEC CTYIACHTOB K HHUM W WX ITI03HaBaTEeNbHYIO aKTUBHOCTh. Hampumep, B
pabote "OmpeneneHue MOJSPHONH MacChl JKBHUBaJIeHTa MeTayia" ONPEAeNseTcs HE TOJIBKO
SKBUBAJICHTHAss Macca (JUTEpaTypHBIA BapuWaHT), HO M aTOMHas Macca MeTawia. B pabore
"CKOpOCTh XMMHUYECKON PEAKIMHU" MOMHMO KauECTBEHHBIX 3aBUCUMOCTEH CKOPOCTH PEAaKLMHU OT
KOHIIEHTPAIlUU PEareHTOB Pe3yIbTaThl IKCIEPUMEHTA CTYJACHTHI 00padaThIBalOT KOJINYECTBEHHO.
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JIns TOBBILICHUSI T103HABATEIbHONW AaKTUBHOCTU CTYJCHTOB U TNPUOOPETEHHS HMH
NEPBUYHBIX HABBIKOB HAY4YHOIO HCCIEIOBaHMs, B 3TH KiIaccuueckue jgadopaTopHble pabOThI
BBEJICHBI AJIEMEHTHI HAYYHOI'O UCCIIEOBAHUS, KaK-TO:

a) CaMOCTOSATEJIbHO 110100paTh PeaKTUBBI AJIs POBEACHMSI TOW MIIM MHOHM peaKiii;

0) OOBSACHHUTH, IMOYEMYy NPOTEKAET OJHA PEaKIHs U HE MPOTeKaeT Apyras, Ha IepBbIH
B3IJISA]L, TO100HAs peaKkius;

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

[ToaroToBKy K Kax10ii 1abopaTopHON paboTe CTYAEHT AOJDKEH HauaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATHS, KOTOPBII OTpa)aeT coAep KaHue MpeIoKEHHON TEMBI.

[Tocne BBIMONHEHUS KaXI0W 1abopaTopHO pabOThI CTYASHT O(QOPMIISET OTYEeT, B
KOTOPOM YKa3bIBAalOTCs LIeM PalboThl, XOA pabOThl, JAeTCs PUCYHOK M OIMCAHUE YCTAHOBKH,
Ta0JIMLa YUCICHHBIX PE3yJIbTaTOB, BBIYMCIEHUS U BBIBOBI.

[Ipu oueHuBaHNM 1a00PATOPHBIX pabOT YyUUTHIBAETCS CEAYIOLICe:

- Ka4eCTBO BBIMOJIHEHUSI AKCIEPUMEHTAIBHO-TIPAKTHYECKOM YacTH pPadOThl |
CTENEeHb COOTBETCTBUSI PE3YJIbTATOB PadOThI 3a/laHHBIM TPEOOBAHUSM;

- Ka4ecTBO O(OPMIICHHSI OTYETa TT0 padoTe;

- KayeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI MPU 3aLIUTE PAOOTHI.

10.4. MerToauyeckue YKa3aHUSI MO OCBOCHUI0 JHCHMIUIMHBI HAa 3aHATHAX
CeMHHAPCKOro THIA

[IpakTHyeckue 3aHATUS HaNpaBiIeHbl HA (POPMUPOBAHKUE HABBIKOB PELLICHUS MPAKTHUECKUX
3a/1a4, NPUMEHAS IOJyYEHHBbIE TEOPETUYECKHE 3HAHMS, a TAaK)K€ HABBIKOB CAMOCTOSITEIIbHOMN
paboThI 1OJ1 PYKOBOZCTBOM IPENOaBaTEsl.

Ha mpakTuueckux 3aHATHSIX NMPOBOIUTCS PELIEHUE PACUETHBIX 3aJady M YINpa)kHEHUU B
npoiiecce nNpopabOTKM Haubosiee CIOXKHBIX B TEOPETUYECKOM ILIaHEe MPOoOJieM U MPOBOJSATCS B
Tpex ¢popmax:

1. yCTHBII OIIPOC CTYAEHTOB IO KOHKPETHOM TEMaTUKE ITPAKTUUECKOTO 3aHATHUS;

2. pelieHue U 00bSICHEHHE THUIIOBBIX 3a/1a4 110 IAHHOM TeMe;

3. camocTosiTeNnpHas paboTa CTYJEHTOB C MCIIOJIb30BaHUEM YYeOHBIX MOCOOMH, JTeKIMHA U
KOHCYJIbTAlMM NMpernojaBaTelis P BHIITOJIHEHUU UM KOHTPOJIbHBIX 3aaHUH.

10.5. Meroan4yeckue yKa3aHHus M0 CAMOCTOSATEIbHOH padoTe 00y4aromuxcs

CamocrosTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOY4Yarollerocs K ayJIuTOPHBIM
3aHATUSAM M MEPONPUITHIM TEKYLIEro KOHTPOJS M MPOMEKYTOUYHOM aTTeCTallud MO U3ydaeMou
JuCHUIIMHE. Pe3ynbTarel 3TOW MOATOTOBKH MPOSIBISIOTCS B aKTUBHOCTH OOydYaromerocss Ha
3aHATHSIX W B KayeCTBE BBIMOJHEHHBIX MPAKTHUYECKUX 3aJaHUil U Apyrux ¢GopM TEKYIIEro
KOHTPOJISA.

[Ipu BBITONTHEHWHM 3alaHU JJII CAMOCTOSITEILHOW PabOTHI PEKOMEHIyeTCs MpopaboTka
MaTepUANIOB JIEKIUHA MO KaXKIOW NIPOUACHHOM TEME, a TakKe H3y4YEHUE PEKOMEHIYEeMOU
JIUTEPATypPhl, IPEJICTABIECHHON B pazzaene 6.

B mpomecce camocTosTenpbHONW pabOThl MPU W3YUYEHUU TUCIUIUIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMIMBIOTEPE B CHEIUATM3UPOBAHHBIX ayAUTOPHUSAX I CaMOCTOSITEIIBHOW PabOTHI
(ykazano B T1abn. 11). B ayauropusx wumeercs JocTym uepe3 HHGPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTEepHET» K AJIEKTPOHHONH HH(POPMAIIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anekrporHoi 6udnnoreunoi cucreme (3bC), rae B 21eKTpOHHOM
BUJIE pacrojiaraioTcsi ydeOHble M y4eOHO-METOAMYECKHE MaTepuaibl, KOTOpble MOTYT OBITh
WCIIOJIb30BAHBI JJIsl CAMOCTOSTEIHbHON PAOOTHI MPU U3YUEHUU JTUCIUTIINHEIL.

Jlnst oOydarommxcsi Mo 3a04HOM (opMme OOydeHHsI CaMOCTOsATeNbHas padoTa sIBISETCS
OCHOBHBIM BHJIOM Y4eOHOM 1eATeIhHOCTH.
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10.6. MeTonnueckne yKa3aHus 1JIs1 BbINOJTHEHUSI KOHTPOJIbHBIX padoT
ITpu n3yuenuu Kypca «XuMus» IPOBOJUTCA 6 KOHTPOJIBHBIX PaloT.
B koHTpOsbHYIO paboTy Ne 1 BXOJSAT BOIPOCH! 10 OCHOBHBIM 3aKOHaM XMMUU: BapHaHT | -

20 (mo BBIOOpPY MpernoaaBarens) U3 Meroanuecknx ykazanuii: JK.B. Mamynesuu, O.H. KoBanesa,
T.B. CazontbeBa «BBenenue B kypc oOmieid xumun. OCHOBHBIC MOHATUS U 3akoHb» HITY, T.
Huxnauit Hosropon, 2020. 54 c)

B xoHTpOnbHYI0 paboTy Ne 2 BXOJSAT BOMPOCHI 10 XMMUYECKOH TEPMOJIMHAMUKE: BApUAHT
1 - 28 (mo BBIOOpY mpernoaaBatess) U3 Meroaudeckux ykazanwii: [.H.bopucosa, A.B. bopucos,
10.B. barranosa, B.K. OcManoB OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX PEAKIUM.
H.Hosropoa, HI'TY um. P.E. Anekceesa. 2015. —49 c.

B koHTponbHyto pabory Ne 3 BXOZAT BONPOCHL IO CIEAYIOUIMM TeMaM: CKOpPOCThb
XUMHYECKMX PEaKIMi, XUMHUYECKOE pPABHOBECUE, BIMSIHHE TEMIIEpaTypbl Ha CKOpPOCThb
XUMUYECKOW peaknuu u T.A.. Bapuant 1 — 28, 1-27 (mo BBIOOpY mpernogaBarens) u3
metonuueckux ykaszanui: I'.H. bopucoBa, A.B. bopucos, }0.B. barranosa, B.K. Ocmanos
OcHOBHbBIE 3aKOHOMEPHOCTH NpoTekaHus xumudeckux peakuuid. H.Hosropox, HI'TY um. P.E.
AxnexkceeBa. 2015. — 49 c.

B konTponbHyto paGory Ne 4 BXOASAT BONPOCH MO CIEIYIOIIUM TeMaM: CIOCOOBI
BBIPQ)KEHUS KOHIIEHTPALlUU PacTBOPOB; CTEXHOMETpHUUYECKHe pacueTsl: BapuaHT 1-30 (o BbIOOpY
npenojaBarensi) U3 Meroandeckux ykaszanuii: A.B. bopucos, A.Jl. CamconoBa, I'.H. bopucosa
KonTponbuble 3aganus no reme pactsopsl. H.Hosropon, HI'TY um. P.E. Anekceesa. 2017. 14 c.

B koHTpombHyro pabGory Ne 5 BXOAAT BONpPOCHI MO TEME OKHUCIHTEIBHO-
BOCCTAHOBUTEIIbHBIC peakuuu: 3amada 1-48 (mo BeIOOpY MpernogaBaTeNs) W3 METOIUYECKHUX
ykazanuid:  A.JI. CamconoBa, A.JI. Tankun, T.B. CazonteeBa // OKHUCIHUTEIBHO-
BoccraHoBuTenbHble peakuuu. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2012. 36 c.

B koHTponbHYyI0 paboTy Ne 6 BXOIST BOIPOCHI MO TE€MaM: rajlbBAaHMUECKUE 3JIEMEHTHI,
AIIEKTPOJIN3, DJIEKTPOJIHBIM NMOTEHIUAN, BOJAOPOAHBIN 2JEKTpOJ, ypaBHeHue HepHcra: 3amaua 1-
100 (o BEIOOpY mpenoaaBatens) u3 meroanueckux ykazanuit: O.H. Koanesa, }0.B. barranosa,
B.K. Ocmanos, A.Jl. Camconosa. Onekrpoxumusd. H. Hosropon. HI'TY um. P.E. Anekceesa.
2012. 52 c.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUA IUCHUTIJIMHBI

TunoBbie KOHTPOJIbHBbIE 33/IaHUS WJIH HHbIEe MaTepuajbl, He00X0AUMbIe /ISl OLEHKH
3HAHUH, YMEHHN i, HABBIKOB M (MJIM) ONBITA B X0/I€ TEKYIero KOHTPOJISl yCIIeBaeMOCTH

Bonpocel, nHAMBUAYaAIBHBIE 33aHUS U 33Ja4H [IPEICTABICHBl B METOJUYECKUX yKa3aHUAX
K IPAKTUYECKUM U JTabopaTOpHbIM 3aHATUAM [3.1 — 3.13], mpeacraBineHHbIX B 1. 6.3.

Ilpumepvr munoeswvix 3a0anuii:

11.1.1. TunoBbIie 3a1aHNs K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATUAM

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

1. UnpuBuayanbHOE pelieHue 3a7aui OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIUAM (10

BBIOOpY TpenojaBareiss W3 METOAMYECKMX YKa3aHUH K J1a0opaTOpHBIM M MPAKTUYECKUM

3apatusM:  CamconoBa A.JI., Tamxkun AJL, CasonteeBa T.B. «OxucnurenbHo-
BoccTaHoBUTeNbHBIE peakuui» H. Hosropon, HI'TY um. P.E. Anekceena. 2012. 36 c.)
TUIIOBBIE 3AJIAY:
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1. Omnpenenutre BO3MOXHOCTH CaMONPOM3BOJBHOTO  MPOTEKaHUSA
CTaHAAPTHBIX YCIIOBUAX
2KMnQO4 + 16HF = 2MnF; + 5F; + 2KF + 8H,0
2. Ompenenure BO3MOXKHOCTb  CaMONPOM3BOJIBHOIO  IIPOTEKaHUs
CTaHAApPTHBIX YCIIOBUAX
2KMnO4 + 16HBr = 2MnBr; + 5Br, + 2KBr + 8H,0
3. Omnpenenure BO3MOXKHOCTb CaMOIPOM3BOJIBHOIO  MPOTEKAHUS
CTaHJAPTHBIX YCIOBUAX
2Fe0,” + 8H" + 2Br — Fe** + Br, + 4H,0
4. Omnpenenute BO3MOXHOCTb  CaMONPOM3BOJIBHOIO  IIPOTEKAHUs
CTaHAApPTHBIX YCIIOBUAX
AsO,* +2H,0 + 2I' = AsO, + I, + 40H"
5. BbruncianTe KOHCTaHTY PaBHOBECHS PEaKLUU

peakiuu

peakiuu

peaKIuu

peakiuu

2KMnO, + 10FeSO,4 + 8H,S0O,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 MOHHO-3JIEKTPOHHBIX ypaBHEHUH moadepure K03()PHUIMEHTH B CIEAYIOUINX

npu

pu

npu

pu

OKHCJIWUTCIbHO-BOCCTAHOBUTCIIbHBIX PCAKIHAX. VYkaxuTe OKHCINTSIh M BOCCTAaHOBUTEIh. 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)4] + H;

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

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

30) SnCl; +FeCl; — SnCly + FeCl,

8. MeTonoM 3JeKTPOHHO-MOHHBIX YPAaBHEHHMH COCTaBbTE IOJHBIC YPaBHEHHS DPEaKIIHi,
YUUTBIBasA, 4TO 100 OKHCIIUTCIIb, JIN0O BOCCTAHOBUTEIND SABIISIOTCS TaKKE U CpeHOﬁ. O60CHy1>iTe
Ha OCHOBAaHHMHU CTAaHAJAPTHBIX OKHCIIMTCIBHO-BOCCTAHOBUTCIBHBIX ITOTCHIMAJIOB BO3MOXHOCTH
IMPOTCKAHUA JAHHBIX peaKHI/Iﬁ.

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 + HNO3— Cu(NOs3), + 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 + HNO3— Fe(NOs)s + NO + H,0

25) S + HNO3— H,SO,4 + NO

26) H,S + HNO3;— S + NO, + H,0

27) Cu + HNOy/pas6/— Cu(NO3); + NO + H,0

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

20) Fe + HpSOu/kom1/—> Fey(SO04)s + SO, + Hy0

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 AJs J1a00PaTOPHBIX padoT
JlabopaTopnoe 3ansiTue Ne 1 (1 yac)
OnpeneneHue YKBUBAJEHTHOI MaCChl MeTa/L1a
THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:
. Llens paboThI
. [opsiox BeIMOTHEHUS PabOTHI
. OO6paboTKa FKCIIEPUMEHTAIBLHBIX JAHHBIX

1
2
3
4. Anann3 pe3ysbTaToB
5. Cxema yCTaHOBKH

6. HaiiTi sxBUBasIeHTHYIO Maccy cepbl B coeqrHeHnIx H,S; SO3; FeSO,; CuSO:s.

7. OT 4ero 3aBUCUT SKBUBAJIEHT XMMHUYECKOTO 3JIeMeHTa: 1) OT BaJeHTHOCTH; 2) Bcerja

SIBJISIETCSI IOCTOSIHHOM BEJIMYMHOM.

8. Uemy paBeH 00beM | MOJb HI€aTBHOTO Ta3a mpu 25 OC u maBnennu 1 arm, macca ero
sKBHBaJleHTa — 29,65 r/Monb. UeMy paBHBI BAJICHTHOCTh M aTOMHAsl Macca MeTallia, KaKod 3To
MeTami?

9. OnpenenuTh SKBUBAICHTHYIO Maccy MeTaia, eciiv 0,4 T ero BBITECHWIM U3 BOJIbI 624
miH; npu 470 C 1 743 Mm pt. c1.?

10. 0,36 r metamta 06pa3zyroT 0,68 r okcuaa. OnpeneTuTh YKBUBAJICHT METaJLJIA.
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11. Mblimbsik oOpa3yer Ba OKCHJIa, U3 KOTOPBIX OAMH COAEPKHUT 65,2 % (Macc.) MbIIIbsKa,
a apyroit — 75,7% (macc.) mbimbsaka. OnpenenuTb 3KBUBAJICHTHBIE MAacChl MBIIIbSKA B 000MX
cimyvasix. Hanmrcats opMysibl COOTBETCTBYIOIIUX OKCHIIOB.

12. ChopmymnupoBath 3aKOH SKBUBAICHTOB, JIaTh €I0 MATEMAaTUIECKOE BEIPAKEHHE.

13. Kak omnpegenutb 5KBUBAJICHT OKCHZA, €CJIM HM3BECTCH DJKBUBAJICHT JJIEMEHTA,

COCJIMHMBIIIETOCS C KUCIOPOAOM?

14. [lath onpeneneHust 3KBUBAJICHTA 3JIEMEHTA, YdKBUBAJICHTHOM MacCChI.

15. HaliTu skBUBaJIeHTHYIO Maccy Mapraniia B coequHeHusx: Mn(OH)4; KoMnOy4; MnSO,.

16. Cxosbko 3xBUBaNIeHTOB cojiepxkutTcs B 200 r CaCOg; B 400 r NaOH?

11.1.3.TunoBbie Bonpockl (3agaHus) 1Jis YCTHOTO (IUCbMEHHOI0) Onpoca
JIEKIIUSA Ne 5
3aBuCHMMOCTb CKOpPOCTH peaknuu oT Temneparypbl. [Ipunuun Jle-Ilarenne

TUIIOBBIE BOIIPOCHBI [Js TIPYHIIOBOI'O OBCYXIEHUA HA
JIEKIHIMOHHBIX 3AHATUSAX:

1. Kak 3aBUCUT CKOPOCTh XUMUYECKON PEAKIMH OT KOHIICHTPAIMH PEarupyromnux BEIecTB
JUTISL CTIOKHBIX PEeaKIIUii?

2. Harmmmre nuddepernnanbHoe KHHETHIECKOE YPaBHEHHE PEaKIINU.

3. Uro Ha3pIBalOT mopsakoM peakiuu? Kak sKcrepuMeHTaIbHO OMPEACISIOT MOPSI0K
peaKIu Mo JaHHOMY BEIIECTBY?

4. Kak U3MEHSIOTCA KOHIICHTPAIIMM BEIIECTB BO BPEMEHU [0 MEpEe MPOXOXKICHUS
peakunn? Hanummre HHTErpaibHOE KUHETUYECKOE YPaBHEHHUE JUIsl pEaKI[MU IEPBOTO MOPSAJIKA.

5. Ot xakux (akTOpPOB 3aBUCUT CKOPOCTh XUMHUYECKOW PEAKIMH B TeTEPOTCHHBIX
cucremax?

6. Kak 1 moyemy 3aBUCHUT CKOPOCTh peakuUuu OT Temneparypsl? Hanumwure ypaBHEeHuUe
Appennyca. KakoB ¢usmueckuii CcMBICT TMpeAdKCHOHEHIuanbHOro MHoXuTena? Kakwue
AKCIIEPUMEHTAJIbHBIE JTAHHBIE HEOOXOANMBI VISl pacueTa YHEPTUU aKTUBAIUU?

11.1.4. TunoBLI€e TEeCTOBBIE 3aaHUA

Tema «OcHOBHBIE M0JI0KEHHS, 3JIEMEHThI XMMHYeCKOH TePMOJIMHAMMKH M TelJIOBbIe
3¢ dexThl XMMHUYECKUX PeaKkuii»
1. TemnnoBoii 3¢ (hekT peakuu XapakTepu3yeTcs N3MEHEHHEM
1) sHTpONIHNH;
2) SHTAIBIINY;
3) NOBBIIIICHHEM TEMIIEPATYPHI;
4) BHyTpeHHEHN SHEPIHH.
2. Peaxmus mporekaeT caMONIPOU3BOIBHO B MPSIMOM HAITPABIICHHUH, €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 MOJIEKYJI.

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 peakunu mpoucXoIuT BbIJENIEHUE Ta3a — CUCTEMa PACIIUpPSIETCs, IPU STOM ee
1) sutponus ymenbmaercs (AS<0);

2) suTanbnus yBennuusaercs (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 caMONPOU3BOIBHO IIPU TeMIileparype Huxke paBHoBecHoW ( 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
1) AH>0, AS>0;
2) AH<0, AS<O0;
3) AH<0, AS>0;
4) AH>0, AS<0.

9.
eciu

10.

11.

B cucrteme HeT paBHOBecHsI, peakIisl HE BOZMOXHA IPH JIF000H TeMIeparype B cirydae

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. DHTponus cucTeMBbl MOBBIIAETCS IPU
1) KoHAEeHCaUU napa;
2) KUTICHUHU KUKOCTH,;
3) KpUCTAIUIU3AUU KUKOCTH,
4) ocaxXICHHH.
15. DHTpONHUS CUCTEMBI YMEHbBILIACTCS MPU
1) kpucTamM3anuy;
2) n1aBJICHUN;
3) BO3TOHKE;
4) pacTBOpEHHHU.
16. Peakuus mporexaer no ypasHenuto 2 HCly + Cagy = CaClyy + Hagy. Cxombko momneit
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 monb.
17. Duranenust obpaszoBanus FeOcocraBnsier -265 k/[x/Monb. CKOIBKO TEIUIa BBIACTUTCS,
eciu oOpaszyercs 144 r okcuna xene3a’?
1) 132,5 xJIx;
2) 530 x/Ix;
3) 677 xJ1x;
4) 488 x/Ix.
18. Cornacno 1 cnenctButo 3akoHa ['ecca TernoBoii a3 hexT 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. Durpomnus cucremsl B xoze peakiuu NaCOjs = NaxO() + COy(ry yBenmuuBaercs, T.K.
1) oOpasyercs ras;
2) peakiusi CaMOIPOU3BOIbHAS;
3) oOpa3yercs OKCU HATPHS;
4) 00pa3yroTCs JBa OKCHU/IA.
20. Onpenennte TemnoBoi 3G ekt cropanus KUAKOro CSyi 10 00pa3oBaHUs 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. PeakmmaNO(r) + Oa(r) =2NOy(r) mnpu CcTaHZapTHBIX YCIOBHIX

CaMOIIPOU3BOJILHO B ITPSIMOM HAaIlpaBJICHUH, T.K.

1) AG =-107,31x/Ix;

2) AGxp = - 58,2 JIk;

3) AG = 54, 2 x/Ix;

4) AG= 58,2 x/Ix.

IIPOTEKAET

22. Peakius C(rpadur) + CO2(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. Peakius aBisieTCa SHIO0TEPMUYECKOM, €CITH
1)AH<O0;
2) AG<0;
3) AH>0;
4) AS>0.

24. Ilomy4yenue nuHka uaet no peakuud ZNOw) + Cupagur)y = ZNw) + CO(py. Cronbko Teria

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. Ilpu oxucnenun 10,8 T cepebpa Bwimenunoch 1,58 kJlx Terura. Haittu sHTampnuio

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. DHTanenus 00pa3oBaHUs aMMHaKa (AHooﬁp(N Hs)) cocraBnsier — 46,19 x/[x/mons. Kakoii

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 usMeHenue sHeprun ['ud6ca peakuun CHapy + lory = CHsl + Hly mpn

CTaH/JApPTHBIX YCIOBUSAX. BO3MOXKHO 1M MpOTEeKaHHe peakiuu (CT.y.)
a)AGOXp: 39,49k JI>x, 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 [ 'nOOCa W HampaBJICHHE MPOTEKAHUS PEaKIUU IPH
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. Peakums npotekaer mo ypaBHEHUIO SiOsu) + 2 Cipagur) = Sl + 2 COy. Onpenenure
M3MEHEHHE SHTPOINH IIpH CT.y. OGbsCHUTE XapakTep H3MeHeHus AS’xp.
a) ASOXp =360,82 [Ix/K; yBenmnuuBaercs ,T.K. BBIJCISICTCS Ta3;
6) AS’xp = 360,82 JIx/K-MOJIb yBEIMUHBACTCS, T.K. 00PasyeTCst 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 KOJIMUECTBO BEIECTBA B XOJIC
PEaKIH.

11.1.5. TunoBple 3aaHus I KOHTPOJIbLHOH padoThI

KOHTPOJIBHAS PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHbBI XUMHUW»
BAPHUAHT 1
1. Cxonpko Moneit u Monekyn coaepxut 10r xjmopa npu H.y.?Onpenenure ero o0bem
(1.y.).
2. B3aTbl paBHbIE Macchl a30Ta U KUCIOpPO/ia MPU OAMHAKOBBIX yciaoBusX. Onpenenure
COOTHOILIEHHE 00BEMOB ITHX I'a30B.
3. T'a3,[yIOTHOCTH KOTOPOTO MO BO3AYyXy cocrtaBmser 0,6, HaxomuUTCa B COCYIe
emkocThio 201 mox gaBienuem103,8 klla an/IZOOC.Pacch/ITaﬁTe Maccy rasa.
4. llpm mHarpeBanuun 20 r wMertasma mnoaydeHo 21,66 r okcuna.Onpenenure
HKBHUBAJIEHTHYIO MacCy OKCHJa U METalIa.
5 Kakoif ra3 1 B KakoM KoJu4ecTBe oOpa3yeTcst mpu B3auMojeicTBuu 6,4 r Meau c
U30BITKOM KOHIIEHTPUPOBAHHON CEpPHON KUCIIOTHI?
6. DOkBHMBaJeHTHass Macca Meramina paBHa 20r/monb. Kakoit mpoueHT mo wmacce
KHCJIOpO/1a B OKCHJI€ JAHHOTO MeTaia?
BAPHUAHT 2
1. Macca 11 raza npu H.y.paBHa 0,002 1xr.Onpenenute MOJSIPHYIO MacCy rasa m €ro
IUIOTHOCTH IO BO3AYXY.
2. B kakom ob6beMe Boopoa Mpu H.y. coaepkurcs 18 10% MOJIeKyI1?
3. Onpenenurte gaBieHUE THIIEHA B cocynie oobeMom 10 11 mpu -2°C.
4. Ilpu BoccranoBieHuu 1,34 r okcuna meramia BoxopojoM obpazosanock 0,324 r
BOAbI. OIpeenTe SKBUBAJIEHTHYIO MacCcy MeTallia.
5. Cmemanu 7,3 xjopoBojopona u 4r ammuaka. CKOJIBKO TPaMMOB XJIOPHAaaMMOHHUS
pu 3ToM obpazyercs? Kakoil ncxoHbli ra3 ObUT B3ST B U30BITKE?
6. Ilpu B3aumopeiicTBuu ¢ Boaou 0,25 IBYXBAJIECHTHOTO METa/lIa BhIAETUIOCH 140Mi
Bojopoza (H.y.). Kakoii ato merann?
BAPHUAHT 3
1. HaiimuTe cooTHOIIEHHE 0OBEMOB PaBHBIX Macc a30Ta U aMMHUAKa.
2. Onpenenute maccy okcuaa yriaepona(ll),conepxkarnryro2- 1026M0H6Kyﬂ.
3. Kakoito6bem3annmaeT4reoopoaanpuasieHud larmochepan’s°C?
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4. PaccuuTaiiTe SKBHUBAJICHTHYIO MacCy JJIEMEHTA, €CIM €ro COEAUHEHHE C CEepoil
conepxkut 13,8% (1o Macce) cepbl, IKBUBaJICHTHAsI Macca KoTopoii paBHal6,031/Mob.

5. K pactBopy, coaepxamemy 10r nurparta cBunua (II), mpuwimim 10 Mo 5%pactBopa
xiopuza Hatpusi (p = 1,03r/cm®). Onpesenute Maccy 06pa30BaBIIEroCs OCAIKA.

6. IIpu B3aumopeiictBum 13r wmerama (I) ¢  Bomod Beimenwiochk 3,731
BoZiopoaa(H.y.).OnpenenuTe 3TOT METaILI.

BAPUAHT 4

1. Onpenenute 06beM YIIIEKHCIOrO ra3a (H.y.), COJEpKallero Takoe e KOJIUYEeCTBO
MOJIEKYJ, 4TO U B 10r BOJIBI.

2. TIpu 7°C naBieHwue ra3a B 3aKpBITOM cocyjie paBHo 96 kIla. Kakum craHeT naBieHue,
€CIIM OXJIaauTh cocya 10-33°C?

3. I3 CKOJNBKHX aTOMOB COCTOMT MOJIEKYJIa aprOoHa, €CJIM IUIOTHOCTh €r0 10 BO3AYXY
paBnal,38?

4. Oxcun meramia (III) comepxkut 30% mno macce kucnopoma. Ompenenute 3TOT
MeTa.

5. Ckombko Hutpata wmenu (II) oOpasyercs mnpu B3auMOJEHCTBUM H30BITKA
pa3baBieHHON a30THOM KHCIOTHl ¢ 3,2 T meau? Kakoit ra3 u B kakoM oObeme (H.y.
BBIJICIISIETCS B 9TON peakuuu?

6. DkBuBanieHTHass macca metamwia (II) paBua 12 r/monbs. OmpenenuTe MPOIEHTHOE
coJiep;KaHue KUCI0POoJa B OKCHJIE 3TOr0 MeTajlia.

BAPHUAHT 5

1. ComocraBbTe YMCIO MOJEKYI, coAepkauuxcs B 1r azota u B 1r okcuna azora(Il).B
KaKOM cJIydae ¥ BO CKOJIBKO pa3 YHUCJIO MOJIEKYI Oobie?

2. Kakoit o0bem npu H.y. 3aHumaetr 10r xjopa? CKoIbKO MOJIEH XJI0pa COAECPKUTCS B
3TOM Macce?

3. KakoB o0beM Bojopoda Ipu 17°C u maBnennn 200 kIla, BBLIETHBLIEroOCs npu
pacTBopeHuH 1,5 KT IMHKa B COJITHOM KHUCIIOTE?

4. Tlpu coenunenun Ir cdocdopa c kuciopogoMm ObUIO ModydeHO 2,29r okcuaa
docdopa. BeiBenure popmyiy storo okcuna pocdopa.

5. MoxHo 11 kemne30 Maccoit 5,6r npeBpatuth B Fe;0, B3aumoneiicreuem ¢ 0,05 Mo
kucnopoaa? Kakoit o6bem kuciaopoza (H.y.) HoTpedyeTcst Ui MOTHOTO MPOTeKaH!Us JaHHOM
peakuuu?

6. CKOJIBKO SKBHMBAJIECHTOB BOJOPOAA MOTpedyeTcs Al BOCCTAaHOBICHUS 7,2 T OKCHA
xene3a(ll).Kakoit o0bem 3aiiMeT TaHHOE KOJIMYECTBO BoJopoia?

BAPHUAHT 6

1. PaccumnTaiiTe Maccy 0JJHOI MOJIEKYJIbI CEPOBOIOPOA.

2. Tlpul7°C u masmennn 104kITa macca 624n rasa cocrasmserl,185 kr. Ompexennre
MOJISIPHYIO Maccy rasa.

3. Onpenenurte MIOTHOCTH a30Ta MO Bojopoay. Kak oTHOCATCS 00beMBI paBHBIX Macc
ATHUX Ta30B MPH OJUHAKOBBIX YCIOBUAX?

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

5. Ilpu BoccranoBieHuu yriem 32 1 okcuna sxeneza(lll) oopazosanocs20,81 1 xenesa.
BbraucnauT BeIXO[ JKkeie3a B MpoIeHTax Mo Macce.

6. Ha BoccranoBnenne 1,8 T okcuaa metammwia tpedyercs 0,833 1 Bomopoma(H.y.).
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Onpenenute SKBUBAJICHTHBIE MAaCChl OKCUA U METaJIJIa.
BAPUAHT 7

1. Onpenenute maccy 101 a3ora npu H.y. Kakoe KOIM4ecTBO MOJEKY COACPKUTCS B
IaHHOM 00BeMe?

2. Ompenenute 00beM YIIEKUCIOro rasza (H.y.), CoAep:Kalluil Takoe e KOJIUYECTBO
MoJIb Kak 1 B 10 r Bogopoaa.

3. [Ipu kakoMm JaBIEHUHM Macca XJiopa 00bEeMOM 3J1 COCTaBUT 2,5T, €ciu TeMIleparypa
paBHa 25 C?

4. DneMeHT o0paszyeT okcuj, comepxkammii 32% 1mo macce kuciopona. Paccuuraiite
SKBUBAJICHTHYIO MacCy JIaHHOTO 3JIEMEHTA.

5. Hamecky cmuiaBa maccoit 8,215, comepxarero 75% wmapranua u 25% aatoMHUHMS,
o0paboTaii pacTBOPOM COJIIHOM KHCIOTHI. Onpenenure 00beM BbIIEIUBIIET0CS BOAOPOAA
(n.y.).HaBecky atoro xe cruiaBa Maccoit 6,89 r o6pabortanu 1menouybto.Berancante oobem
BBIJICJIMBIIIETOCS BOJIOPOJA MPH 21°C u 988 kI1a.

6. Ha okucnenue AByXBaJIeHTHOTO Metaiia maccoil 8,34 r Heobxomumo 0,68 i
Kkucaopoja(t.y.).Onpenenante, 4To 3TO 3a METaILI.

BAPUAHT 8
1. Kakoii o0beM npu H.y. 3aHuMmaer 10 r ammuaka? CKOJIBKO MOJIEKYJ COAEPIKUTCS B

ATOM Macce BeliecTna?

2. IlnotHOCTH MapoB OpoMa 1o Bo3ayxy paBHa 5,37.KakoB coctaB monekyn Opoma?

3. Onpenerure Macey 10m kucaopoxna mpu 21 C u naBnennn125 klTa.

4. Tlpu BoccranoBienuu 16 r oxcuaa meramna (III) amomubumem momyueno 10,2r
okcua amroMuHus. OnpeaenuTe, 4To 3TO 32 METa.

5. BemectBo umeer crnenyronmii coctaB % mo macce: 37,71 narpusd, 22,95 kpemHus,
39,34 xucnopoza. Y craHoBUTE IPOCTEHIITYIO (POpMYITY STOTO BEIIIECTRA.

6. [lpm cxwuranum Sr Mmetauia oOpaszoBanoch 9,44r okcujaa AaHHOIO MeTaJa.
Omnpenenute YKBUBAJICHTHBI MAaCCh OKCHUJIA U METaJlIa.

BAPHUAHT 9
1. Uemy paBHa Macca MoJIeKyIbl okcua cepsl (IV)?

2. llpenenbHbIil Ta3000pa3Hblil  yrieBogopoa wmaccoil 0,268 r 3aHMMaeT o0beM
200Mmn(H.y.). HaitauTe MOTSIpHYIO Maccy U YCTaHOBUTE yTIIEBOJIOPO/I.

3. Cocyn emkoctbio 101 mpu 27°C BMem@eT OIMH MOIb Bo3nyxa. Paccuuraiite
JIaBJIEHUE BO3/lyXa B COCYJI€, €CIIM MOJISIpHAsi Macca Bo3/1yxa paBHa 29 1/Mob.

4. Tlpu BocctanoBieHu 8,06 r okcuaa MeTauia OEpHIUIMEM IMOJYyYeHO 5 I' OKCHJIA
Ooepwnms. PaccumTaiiTe SKBHUBAJICHTHYIO MacCy MeTailla, €CJIM DKBHUBAJICHTHAas Macca
Oepwust paBHa 4,5 T/MOJTb.

5. Ilpu paznoxxeHun kapOoHaTa KajbIUs BBIACIMIOCH 5,6 J1 yIIIEKHCIOro rasa(H.y.).
Omnpexnenute Maccy THAPOKCHIA KaJHsl, HEOOXOAUMYIO ISl TIPEBPAIICHUST BBICITUBIICTOCS
rasza B kapooHar kaiaus. CKoJbKO Mojiel kapOOHaTa KaJlbIUs IPH 3TOM Pas3IoKHIOCh?

6. UerbIpexBaieHTHBIN MeTail Maccol 1t pearupyer ¢ 0,27 r kucinopoga. Onpenenure
HKBUBAJICHTHBIC MACChl ATOTO OKCUAA M MeTajula. Y CTAHOBUTE, YTO 3TO 32 METAJLIL.

BAPHUAHT 10
1. Omnpenenute Maccy KHUCIOPOJA, COAEPIKAIIETO CTOJIBKO K€ MOJIEH, CKOJBKO HX
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COAEPKUTCS B 36T BOJBI.

2. Macca raza o6bemom 107 m° (H.y.) paBHa 1,17510° kr. Boramciauts MOJIEKYJIIPHYIO
Maccy ra3a 1 Maccy OJHOH MOJIEKYJIbI 3TOT'O Tasa.

3. Kakoii ob6vem okcuaa yriepona(lV) MoOXHO MONYyYUTh MPH MPOKAJIUBAH WU
rupokapOonara Harpus Maccoit 210r HpI/I250C u nasieHuu 1 06xI1a?

4. DkBUBaJieHTHas Macca MeTaula paBHa 25r/mMonb. Paccuumtaiite 00beM
BOJIOpOJA(H.y.), HEOOXOAMMOTO JI1 BOCCTAHOBJICHHS €ro OKcuaa Maccoit 4,95r.

5. Kycouek cepeOpssHo MoHeThl Maccoi 0,3 T pacTBOpWUIM B KOHIEHTPUPOBAHHOU
azoTHoi kucnote. K momydueHHoMy pacTBopy noOaBuiM xjopuaa Hatpus. OOpazoBaics
ocanok maccoit 0,199r.Kaxkoit % cepebpa mo macce coaepkaics B MoHeTe?

6. KakoBa macca rupokcua Kajausi, CoJeprKaliasi CTOJIbKO K€ 3KBUBAJIEHTOB, CKOJIBKO
uXx coaepxkutcs B128 r rupokcuia Kaabus?

BAPHUAHT 11

1. Kakoit o6beM mpu H.y. 3aHHUMaeT 12:10% MoJieKya Jro0oro raza? CKoJbKO MoJiei
COCTaBIISIET 3TO KOJIMYECTBO MOJIEKYI?

2. B3arbl paBHBIE Macchl XJIOpa M CEPOBOJOPOJAA MPH OJUHAKOBBIX YCIOBHSX.
CpaBHUTE YMCIIO MOJIEKYJI 3TUX Ia30B.

3. B 3amMKkHyTOM cocyae Haxomutcst Bo3ayx mpu 20 C u masmennn 305 klTa. Kak
M3MEHHTCS JABICHHE B COCY/C IIPH HATPEBaHUH 10 65 C?

4. Ilpu B3aumoneiictBuu kuciopoaa 0,954 r meranna nonydenol,194 r ero okcupa.
Onpenenute SKBUBAJIEHTHYIO MacCy MeTaslia.

5. Kakoit o6beM Bosopoaa Beienutcs (H.y.) mpu B3aumoaerictBuulOr munka ¢ 45
20% pacTBOpa CONHON KUCIOTHI?

6. CocraB yrueBogopona couepxkut 25% mno Macce Bojgopoxaa. Paccuwmraiite
HKBHUBAJIEHTHYIO Maccy yriepoja B COeIMHEHUU.

BAPHUAHT 12

1. Beruucnaute mMaccy 1i1 rasa npyu HOPMAJIBHBIX YCJIOBMSX, €CIU IUIOTHOCTH ras3a Io
BO3/yXy paBHa 2,562.

2.B 0,1 COJIEPIKUTCS 610" MOJIEKYJ 1 KCeHOHa (H.y.). B kakom oObeme Bo3ayxa npu
H.y. COIEPKUTCSA 10% MOJIEKYJI KCEHOHA?

3. Ompenenute Maccy napoB OeH30ja B MOMEUIEHUH 00beMoM 35 M IIpYU TEMIIEpaType
22°C, ecnm napluHagbHOE JaBJIeHHE apoB paBHO 2967 Ila.

4. B peakuuu HEWTpaau3aluyd Ha 2 T OCHOBaHUS M3pacxojoBayiochl,82 T cossHOM
KUCHOTHI. PaccunTaiiTe SKBUBaJIECHTHYIO MAacCy OCHOBAHHSI.

5. Haitaute dhopmyny KpucTauioruapara xjaopuaa Oapus, eciau 36,6r 3Toil coiu mpu
IIPOKAJIMBAaHNU TEPSIOT B Macce 5,4T BOJBL.

6. IIpu B3amMmopeiicTBUM cepoBoAopoaa ¢ 2,98r xyiopuaa OJAHOBAJIEHTHOTO MeTasula
oOpa3oBainochk 2,2r ero cynbduaa. Onpenenure MeTasl.

BAPHUAHT 13

1. Cocyn 3amosiHEH CMeChlO BOAoOpojda H a3zora. l[Ipw KakoM COOTHONIEHWUH
napUUalbHBIX JaBJIEHUIN Macchl Ta30B OyayT paBHbI?

2. Ckonpko MoJiekyn comepxkuT Ir stminena? Kakoil o0beM 3aHMMAaeT 3Ta Macca rasa
npu H.y.?

3. HackousibKo IpaJycoB HaJl0 HarpeTh ras, HaXOASIIUICS B 3aKPbITOM COCYIE HleOOC,
YTOOBI €ro JAaBJIEHUE YBETUYUIIOCH B JIBa pa3a?
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4. DkBUBaJEHTHas Macca jkele3a B ero okcuzae paBHa 18,6 r/monb. Kakoit o6bem
BOZIOpOJa (H.y.)HEOOXOIUM ISl BOCCTAHOBJIEHUs 161 3TOr0 OKcuaa?

5. BzaumopetictByrot 1,75 HuTpaTa cepebpa u 7,6r consHOU KuciaoThl. Omnpenenure
Maccy BBIIABIIEro ocajka. Kakoe BemecTBo u B KAKOM KOJUYECTBE OCTAETCs B U30BITKE?

6. Merann maccoii 1r coegunsierca ¢ 8,89r Opoma unu ¢ 1,78r cepsl. Onpenenure
9KBUBAJIEHTHBIE MacChl OpoMa U MeTaJla.

BAPUAHT 14

1. Bo ckonmpko pa3 Macca 101 azota mpu H.y. OOJIBIIIE MAacChl TaKOTO e oO0bema
BOJIOPO/IA MPH TEX K€ YCIOBUAX?

2. Ilpu HekoTOpOH TemnepaType IVIOTHOCTh MapoB cepbl 10 a30Ty paBHa 9,14.CkoibKo
aTOMOB BXOJUT B MOJIEKYJy ce€pbl?

3. Beranciute 00beM Bo3ayxa Maccoii 290r npu 17 C u nasnennn 85 kIla.

4. PaccumnTaiiTe SKBUBAJICHTHYIO MacCy JIEMEHTa, eciiu ero cynbdua comepxut 13,8%
cepbl, SKBUBAJIIEHTHAs Macca KOTOpoil paBHal6r/mosb.

5. TIOpoIIOK 4YacTUYHO OKHUCIEHHOro marHust maccod 5,10 r oGpabortanu cCoOsTHON
kucinoToil. Bergenuinocs 3,741 Bogopoza (H.y.). Ckonbko % Marsus 1o Macce coaepkanoch
B Mopouike?

6. HaBecku meramia oguHakoBoil Maccel pearupyer ¢ 0,2 r kucinopoma u 3,17 r
rajioresa. OnpezenuTe 3KBUBAJICHTHYIO MacCy rajloreHa.

BAPUAHT 15

1. Onpenenure MIOTHOCTH a30Ta MO BO31yXy. Kak cooTHOCSTCS 00BEMBI paBHBIX Macc
3THUX ra30B MPH OJWHAKOBBIX YCIOBUAX?

2. PaccumTaiite Maccy u 00beM(H.y.), KOTOPBI 3aHUMAIOT 24'1023M0H6Kyﬂ BOZIOPOAA.

3. Onpenenure AasneHuel 0 r MmeTaHa, HAXOAILIETO B COCYIe 00bEMOM 5 J1 Ipr 7C.

4. Ilpu BoccranoBnenuu 33,5 r oxcuaa metamna(ll) Bogopomom obpazoBanock 2,7 T
BOJIbl. Y CTAaHOBHTE, YTO 3TO 32 METAJLI.

5. Ilpu BoccTanoBnennu yriaem 32 r okcupa xeneza(lll) oopazosanocs 20,81 T xenesa.
Boruncnute % BBIXOJ Kelie3a o Macce.

6. DneMeHT oOpa3yeT ¢ BOJOPOJIOM COoeAuHEeHue, cozepxkamiee 8,87 % mo macce
BoZ0poaa. PaccunraliTe SKBUBAJIEHTHYIO MAcCy 2JIEMEHTA.

BAPHUAHT 16

1. Cxonpko Moneit 1 Monekyn coaepxurcs B10r yrnepona?

2. BeruuciuTe cpeiHIor MIOTHOCTH 110 BO3/IyXY Ia30BOil cMecH, 00beMHbIe A0JIH T'a30B
B KoTOpo# jia merana (CH,) n stunena (C,H,) cooTBeTcTBEHHO paBHbl 52 1 48 %.

3. B cocyne oosemom 14 1 mpu 20 C comepxkutcs S5 r Bogopona u 4,3 r asora.
PaccuuTaiite napruansHoOe 1aBJIeHHE KaXJI0ro ra3a 1 olI1ee 1aBjIeHHe Ta30BOi CMECH.

4. Ha ocaxaeHue HOHOB XJIopa, conepxkammxcs B 6,66 T comu wmeramia (I),
u3pacxoqoBanol9,34 r uutpara cepebpa. OnpenenuTe SKBUBAJIECHTHYIO Maccy COJIH
JAHHOTO MEeTaJlIa U €€ XMMHUYECKYI0 (opMyITy.

5. Ilpu paznoxeHun kapOoHaTa Kaiblus BbLAeTMIOCh 11,2 11 yriekucioro rasa.
CKOJNIBKO MOJIEH JaHHOM COJIM pas3iouioch? PaccumrailitTe mMaccy THAPOKCHAA Kallus,
HEO0XOAMMYIO IS TIOJTHOTO CBSI3bIBAHUS BBIJEIUBIIErOCS rasa.

6. CKONBKO 3KBUBAJIEHTHBIX Macc KHUCJIOPOAA MOTPeOyeTcsl JUIsl MOJIHOTO OKUCIIECHUS
2,6 T anermieHa?

BAPHUAHT 17
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1. Onpenenute KOIUYECTBO MOJEKYT M MOJIeH, conmepxamuxca B 10 r ammuaka u B
TaKoM xe Macce MeTaHa. Kakoif 00beM IpH H.y. 3aHUMAIOT MAacChl JAHHBIX Tra30B?

2. Onpenenute AaBiieHUEe Bo3ayxa, eciu 0,2 KT ero HaXOAuTCs B cocyne oobeMom 20 1
pu15°C.

3. MoleKy/1a HEKOTOpOro BemecTsa nmeeT mMacey 1,210 kr. YcraHOBHTE MOMSPHYTO
Maccy 3TOTr0 BELIECTBaA.

4. Oxcun wmeramna (II) comepxutr 28,57% xucnopoga mo macce. Omnpenenurte
SKBUBAJICHTHYIO U aTOMHYIO Macchl 3Toro Meramia. HazoBute meran.

5. Ha xnopupoBanme 18 T TexHHMUeCKOro HHWHKA pacxoayercs 5,61 (H.y.) xJopa
Omnpexnenute MaccoBYIO JIOJIO PUMECEH B LIMHKE.

6. PaccuuraiiTe SKBHBAJICHTHYI0O MacCy JABYXBaJ€HTHOro meramwia, eciu 1,215 r ero
BBITECHSIIOT U3 CEPHOU KUCIOTHI 1,127 (H.y.) Bogopoaa. Y CTaHOBUTE METAJLI.

BAPHUAHT 18

1. B KkakoM KOJIUYECTBE CEPOYTIepOo/ia COACPIKUTCS CTOIBKO KE MOJIEKYI, CKOJIbKO UX
B 50 MJI BOJIBI IPU 20°C?

2. OnpenenuTe MI0THOCTh okcuaa yraepoaa(ll) mo azory.

3. IIpu xakoMm naBlIeHUHM Macca XJIopa, 00bEM KOTOPOro cocTaBisieT 3 j, OyaeT paBHa
3,5 r, eciu Temmeparypa 20 C?

4. Ilpu BoccranoBnenuu 1,305 r Hekoro oxcuaa MapraHua nonydesHo 0,825 r
Mmapranna. PaccunraiitTe 5KBUBaJICHTHYIO MacCy METaJlla U yCTAaHOBUTE (POPMYITY OKCH/IA.

5. PaccunTaiite % conepxaHue BOJIbI IO Macce B KPUCTAIJIOTUpaTe Cyb(aTa HUKEIS
(NiSO,x7H,0).0OnpenenuTe n3MEeHEHHE MACChl TPH MPOKAIMBAHNH 1 0T KpPHCTaIOTHIPATA.

6. OnpenennTte S5KBUBAIECHT CEPHOI KMCIIOTHI B peakLUsAX 00pa30oBaHUs C paCTBOPOM

TUIPOKCHUIA Kanusi: a) cysib(ara kanus, 0) ruapocyibgaTa Kanus.

BAPHUAHT 19

1. Bpramcnure maccoBbsl a0aM Ta3oB B cMecu okcuaoB azota(ll) m azota(lV) ¢
MJIOTHOCTBIO 1O BO3ayXy 1,25.

2. Onpenenute Maccy dTaHa, conepmamylo3,6‘1028 MOJIEKYIL.

3. Hexkwit raz mpu 23°C u napjeHun 85,1kl 1a 3anumaer o6bvem 3i.Kakoit 06bem Oyaer
MMETB 3TOT ra3 npu H.y.?

4. Maccoas nons ¢pocdopa B ero okcujae paBHa 56,4%. YcTaHOBUTE MOJIEKYJISIPHYIO

bopmyiy oKcuaa.

5. Ilpu H.y. 12 11 ra3oBoii cMecH, cocTosAwIel U3 ammuaka u okcuaa yriaepoaa(ll),umeror

Maccy 18 r.CKOJIbKO JUTPOB KaXKI0Tr0 ra3a COAEPKUTCS B cMecu?

6. IIpu B3aumopeiictBun 10 r meramna(ll) ¢ pacTBopoM CONSIHON KUCIIOTHI BBLAECTUIOCH
41 Bopopoaa(H.y.).Onpenennre MeTa.

BAPUAHT 20

1. B 7,2 r BemecTBa COAEpKUTCA 5,42'10% MOJIEKyJl. UeMy paBHa MOJspHas Macca
3TOTr0 BelecTna’?

2. B cocyne oobemom 40 1 Haxomutcss 77 T YIVIEKUCIOrO rasa IMOJ JaBIECHUEM
106,6xI1a. Halinute TemnepaTypy rasa.

3. IInoTHOCTH NapoB MPENENBHOIO YIIIEBOJ0OPOIa IO BO31yXYy paBHa 4,41.Y craHoBuTe

MonekynsipHyto GopMyITy 3TOTO BEIIECTBA.

4. Ilpu B3aumopericteuu 6,85 r metamn (II) ¢ Bogoit Beimenuiocs 1,12 1 Bogopoaa
(1.y.).Onpenenure MeTaLI.

5. Bzaumopeiicteyror 100 r ruapokcuaa Hatpust ul00 r cepHoii kucioTsl. Onpenenure:
Kakas cojb (KHClas WIM CPEIHss) mpu 3ToM oOpasyercs. Halimure ee maccy. Kakoe
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BEIIIECTBO U B KAKOM KOJIMYECTBE OCTACTCS B N30OBITKE?
6. YcraHoBuTe xuMuueckyro ¢opmyny Hutpata Mertamia (II), ecam mnpu ero
paznoxkeHuu noiayudeHo 1,62 r okcuaa ganHoro metaia u 0,224 1 kucinopona (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-NIMCBMEHHOW (opMme Mo BceMy Marepuany
n3ydaeMoro kypca «O0meit XuMum»

DK3aMeHAIMOHHBIN OUJIET COIEPKUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHANIMOHHBIE BUJIETbHI

Kageopa TIBIuX D9K3AMEHAIIMOHHBIA BUJET N 1
Hucuunauna Xumus

1. Buytpennss sneprus u ee puznueckuit cmbici. [IepBolii 3aK0H TEPMOIUHAMUKUA. DHTAIBIIHS.
Cranpaptabie ycnous. TemoBeie a3¢dextsr peakuuid QV u Qp. DHIO - B IK30TepMHUYECKHUE
peakiuu. JHepreTHUecKrue JUarpaMmMbl 3TUX PEaKIIHA.

2.. Qucconmanus snexTpoautoB. Monnoe npoussenenue Bojsl. lllkana KucaoTHOCTH.
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 3J€MEHTa U ONpEACIUTh HalpaBlIeHUE JBW)KEHUS 3JEKTPOHOB BO
BHEITHEH IIETIH;

b).Paccuurates 3.J[.C, eciiv KOHIIEHTpAIMs HOHOB [Mg2+], [Sn2+] u Sn** paBHbI cooTBeTCTBEHHO 0,1,
10 u 10 monb/1
Kageopa 1BInX 9K3AMEHAIIMOHHBIA BUJET N 2
Hucyunauna Xumus

1. 3anucath ypaBHEHHUsI MPSAMBIX U 00paTHBIX ckopocteit rereporeHHol (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 onpenenuTh: TEIIoBOr dPQEeKT peaKiuy; 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. TlonGepute K03 HUIMEHTHI B ypaBHEHUHU. Y KaKUTE OKUCIUTENh U BOCCTaHOBUTENb. Kakoit u3
AJIEMEHTOB OKHCIIAETCs, Kakoil BocctaHaBimuBaerca? Al + KoCr,07 + HoS0, — Aly(S04)3 +
CF2(804)3 + K,S04 + H,O

5. dunarpamma ITypOe. Kakue naHHble MOXKHO MOJIyYUTh B IUIaHE KOPPO3UU METAJIJIOB 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. [IpakTnueckast 3HauuMOCTb 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 [P Ni(CN),, ecmu B 500 M 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 HAIpaBJCHUE ABUKEHUS JIEKTPOHOB BO BHelHeH nenu. Paccunrtats 3/1C.
Kageopa 11bInX 9K3AMEHAIIMOHHBINA BUJET N 4
HAucyunauna Xumus

1. ITpunuun Jle-1llaTense. @akTOphl, BAUAIOLUIME HA CABUT PABHOBECHUS XUMUUYECKON peaKkIIvu.
[Tokazate Ha mpuMepe nmosrydenus ammuaka U NHs .+ HyO = NH4,OH, |, paccunras
MpeIBapUTENHLHO TEIJI0BOM 3P EKT ITON peakinu.

2. 'mpponus coneit. Ilokazare Ha npumepe KH,PO,. Crenenp un koHcTanTa ruiponusa. pH cpensl
npu ruapoinuse coneil. CriocoObl ciBUra paBHOBECHS MPU THIIPOIIU3E.

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. Brixon 1o ToKy KaToIHOTO Tpoiecca 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. DHTpOIIHUA, YTO OHA XapakTepusyer. I3MeHeHne 3HTPOIUHU B MPEesIax TOMOJIOTHYECKOTO psijia,
IIPU YCIIOKHEHUU MOJIEKYII, (ha30BbIX MEPEeX0/iax, C POCTOM TEMIEPATYPhI, B PEAKIIUAX C
ydacTueM razoo0pa3Hbix BemiecTB. [1osScHUTE Ha TpuMepax: Tepmudeckoro pasnoxerns CaCOs u
B CUHTE3€ aMMHAaKa.

3. MoxxHO 711 TpUroTOBUTH pacTBop KoHueHTparumei 0,01 M u 0,0005 M, ecu T1P=4,4. 10°.

4. PaccraButh K03 durents! B ypapHeHuu: KyS + KMnO,4 + H,SO4 — S + MnSO4 + KSO4 +
H,0. Yka3arh OKUCIIUTEh 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 DK3AMEHAIIMOHHBIA BUJET N6
HAucyunauna Xumus

1. Btopoii 3akoH TepmonuHaMuku. JHeprus ['n6oca. YcmoBrue caMonpon3BOIBHOTO MPOTEKAHMS
MPOLIECCOB U TEPMOJAMHAMUYECKOE PAaBHOBECHE B HM30JIMPOBAHHOM CHCTEME. DHTAJIbIIUWHBIA U
SHTPONUIHBIN pakTOopbl. PaBHOBeCHas TemriepaTypa peakuuu.

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 Ny.

4. Paccunrars pH 0,2 M NH,OH; K, = 2.10°

5. Koppo3susi ¢ BOJopoAHOM 1 KUCIOPOAHOU Aenosgpu3anuei. JKene3Has niacTuHKa B KOHTAKTe C
MeTHOM HaxoauTcsi B BogHOM pactBope KCl. 3anumunte KaToaHBIN ¥ aHOTHBIN MPOIEecC KOPPO3UH
U YPaBHEHUE PEaKIUH.

Kadgheopa 115IuX 9K3AMEHAIIMOHHBINA BUJIET N7
Hucyuniuna Xumus

1. Dueprus Iub6ca. HeoOxomumocTs ee ompeaeneHus. YCIOBUS CaMOIPOM3BOJIBLHOTO
MPOTEKaHUsI TMPOLIECCOB M YCTAHOBJIEHUS paBHOBecus. V3MeHeHHWe U pacueT SHTPONUU TpH
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da3zoBbIx paBHOBecusix. OmnpeneneHue SHTPOMUU U YCIOBHH, TMpU KOTOPBIX 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 kakom uHTtepBane pH Hukenb M IUHK OyAyT KOpPpOAHMPOBATH B YCJIOBHSIX BOIOPOJHOU
JIETIOJISIpU3aIun ?

Kageopa 1BInX DK3AMEHAIIMOHHBIA BUJET N8
HAucyunauna Xumus

1. OcHOBHBIC 3aKOHBI XUMHUU: COXPAaHEHUE MACCHI, IIOCTOSTHCTBA COCTaBa, SKBUBAJICHTOB. [ a30BbIC
3akoHbl (Yucino ABoraapo, ypaBHeHue MeHnaeneeBa-Knamneiipona, 3aKoH 3SKBHBAJICHTOB,
NapuagbHbIC JABJICHHS Ta30B...). ODKBUBAJICHTHI PA3JIMYHBIX KJIACCOB BEIIECTB (OKCHJIBI, COJIH,
KHCJIOTBI, 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. ONpenenuTh TOUIeT
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 3K3AMEHAIIMOHHBIW 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) yBenWdYeHHE OOIIEeTO JABJICHUS, B) yBEIMYCHHE KOHIICHTPAIIUM KHUCIIOPOJa; T)
YBEJIMUEHUE 00beMa PEaKIIMOHHOTO COCY/1a; 1) BBEICHUE KaTaIn3aTopa.

5. DnekTpoaun3 BOIHBIX pacTBOpoB. 3akoHbl Dapanes. Inekrponus NaCl. 3anucars kaToaHbIe U
AHOJTHBIC PEAKITUU

Kadgheopa 1BIuX S95K3AMEHAIIHOHHBIWM BUJET N 10
Hucuyunauna_ 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
WIH SHTPONUIHBIN SBISETCS TOMHUHUPYIOIIUM B 3TOW PEAKIIMH MPH CTaHJAPTHBIX YCIOBUSIX ?

54



2. Ob6partumMble peakuu. 3aKkoH AEHCTBUA Macc M KoHCTaHThl paBHoBecua K. m K, . Hx
COOTHOIIEHUE [UIsi TOMOTCHHBIX Ia3000pa3HbIX U KOHACHCUPOBAHHBIX cucTeM. CrocoObl cBUra
paBHOBECHUS pEaKIMM 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 ypaBaenue.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 3K3AMEHAIIMOHHBINA BUJIET N 11

1. Aucyunauna Xumus
2.O0patuMble W HEOOpaTHUMBIE TPOLECCHl. YCIOBUS W3MEHEHHs HAlpaBlIeHUS OOpaTHMBIX
XUMHUYECKHUX PEeaKuil. DHTAIBNUUHBIN M SHTPONUUHBIN (dakTopbl. PaBHOBECHAs TeMmeparypa u
ee OIlpeieJIeHHE Ha IPUMEPE peaKLUu:
4HC|(F) + Oz(r) 2 ZHZO(F) + 2C|2(r) AH0298: -112,24 xJIx.
3. CreneHpb U KOHCTaHTa auccounanuu. CHIbHbIE U clla0ble 3JIEKTPOJIUTHL. Buabl KOHIIEHTpaIuii.
Pacuer cremenu auccommarnuu u pH pacTBOpoB Ha mpumepe ciaaObIX KHCIOT M OCHOBAHHIA.
Paccuurars pH u crenens nucconuanuu 0,1 M pactBopa yKCyCHOW KMCIIOTbI
4. Kakoit o6bem 3annmarot 20 r xjopa npu 30°C u naBnenun 150 arm?
4. Koncranra paBHoBecus peakuuu Ny + 3Hy) 2 2 NH3y Ke=0,1 npu 673K. PaBHOoBecHBIE
koHeHTpanuu [Hy] = 0,6 mons/n; [NH3] = 0,18 monb/n. BeruncnuTth HauanbHYI0 U paBHOBECHYIO
KOHIEHTpALMH a30Ta.
5. CranpHasi KOHCTPYKLMS HaxXxoAWTca B MOpPCKOW Boje. Kakue mpoiiecchl MpOTEKalT MpU ee
koppo3uu? Kak H3MEHUTCS KOPPO3MOHHBIM MpOIECC, €CIU K KOHCTPYKIHMH MPHUCOEAMHUTH
LIUHKOBBIN NIPOTEKTOP?
Kageopa 1BInX 9K3AMEHAIIUMOHHBINA BUJET N 12
HAucyunauna Xumus
1. Ilpmunun Jle-IllaTense. @akTopsl, BIMSAIOMME HA CABUT PAaBHOBECHS XUMHUYECKON pPEaKIUU.
[Tokazate Ha mpuMepax nonaydeHus ammuaka 1 NHj + Ho0 5 = NH,OH,,
2. Tepmonunamuueckas cuctema. Buasl cuctem. CoctosHue cucteMbl. OyHKIIUU COCTOSHUS U
napamMeTpsl CHUCTeMbl. BHYTpeHHsiss »Heprus (ee (U3MUECKUH CMBICI) M SHTAJIBIUS CHCTEMBI.
[TpakTHyeckoe NpUMEHEHUE 3TUX BEJINYMH.
3. Ilpu BoccTaHoBieHuH BoaopoaoM 1,34 r okcuzaa snementa odpaszoBanocs 0,324 r BoabI.
OnpenenuTh SKBUBAJICHTHYIO MacCy JIBYXBaJCHTHOTO dyieMeHTa. YTo 3T0 3a ayeMeHT?.
5. Berancrnre pH i pOH 1 crenens aucconmanuy pactBopa:8 % pactsop HF K =6,61.10™.
IInotHOCTB pacTBOpa paBHa 1,2 r/em®
6. Uepes pactBop FeCl, mponyctrnm Tok cuioii 3A B Teuennn 10 munyt Paccumrath maccy
’Kelnesa BblenuBIIerocs Ha katogax npu B.= 80 %. Kakas napamienbHas peakuus NpoTeKaeT
Hapsily ¢ BBIIEIEHHMEM Kelle3a Ha Karoie?Kakoi raz m B KaKkOM KOJMYECTBE BBIJEIINIICS 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 PEAKIINN U UX 0COOCHHOCTH. [TOpsIIOK ¥ MOJEKYIISIPHOCTD PEAKIIHH.

2. Monbepute koddduimentsl B ypaBuenuu Bi,Oz + KOH + Br, — KBiO3 + KBr + H,0 .
VKaXuTe OKHCIHTEIb M BOCCTAaHOBUTENb. Kakoi H3 DJJIEMEHTOB OKHCISICTCS, KakKou
BOCCTAHABIIMBAETCS? TIOWJIET JIM JaHHAs peakuus B MpsMoM HampaBieHUU? OTBET 000CHOBATH
pacyeTom.

3. Haittu pH u xoHuenTpauuto ruapokcua-uona 0,1 % CHsCOOH , 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 MOMeHTY HacTyIuieHUs paBHOBecus mpopearuposaio 10%
MCXOJHOI0 KOJHMYECTBa a30Ta. Bo CKOJIBKO pa3 M3MEHUTCS JaBlIEHUE TOCie NMPUXoa peakuuu K
pasrosecnio. T = 500°C.

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

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

Hucyunauna Xumus

1. CBa3p cTannapTHOi sHeprun ['m66ca peakuu ¢ KOHCTaHTOH paBHOBecus. Cesa3b Mexay K, u
K. 3aBucHMOCTbh KOHCTAHTBI CKOPOCTH PEaKLMU B 3aBUCUMOCTH OT TEMIIEPaTypBhI.

2. 3akonsl Payns. D0ymuockonus u kpuockomus. OcMmoc u ocMoTHYecKoe naBieHue. CuiabHbIe
U cialble 37eKTpoauThl. CTeneHpb JUCCOUAMN U KOHCTaHTa quccouuanuu. OT 4ero 3aBUCAT 3TH
BEJIMYUHBI?

3. Bo ckonbko pa3 pactBopumocts (Moinb/n) Fe(OH),, 6onbme 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
OKUCIUTENh U BOCCTAHOBUTEIb. [10i1eT In caMONpOU3BOJILHO PEaKlMsl B MPSIMOM HaIPaBICHUH?
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 9K3AMEHAIIMOHHBIA 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 konuenTparuio 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
peakiuto, eciu Beiienuiock 14,66 xJx temna (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 JUCCOIUAIUS STEKTPOIUTOB B pacTBopax. KOHCTaHTHI JUCCOIUAIMN KHCIOT U
ocHOBaHMI. OCHOBHBIE, KUCTIBIE U CpeaHue cou. Mx nuccomnmanus.

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 snemenTa Pt/Co®* 0,01; Co®" 10* /1 cr*t 10'3, Cr , 10°M/n/ Pt, .Vkaxure
PEaKIMH U TMOJSIPHOCTD JIEKTPOJIOB.

Kageopa 1IBInX 9K3AMEHAIIMOHHBIA BUJET N 17
Hucyunauna Xumus

1. OxucnIUTEeIHLHO-BOCCTAHOBUTENBHBIE Peakiuu. KpuTepuu, ompeensonue HalpaBIeHue dTUX

peakumii. Metos momypeakiuii ais nmogadoopa ko3 GUIMEHTOB YpaBHEHUN HA IPUMEPE PEAKIIHH:
Cu,S + HNO; (KoHL) — CU(NOg)z + H,S0O,4 + NO
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2. OCOOCHHOCTH KHHETHUKU TE€TEPOTEeHHBIX peakiii. ['OMOreHHbI M TreTepOreHHBIH KaTaius.
JlocToMHCTBa W HEIOCTaTKM TOMOT€HHOTO M TETEepPOreHHOro Karanuza. YTto HeoOXoIumo
MPEIIPUHSITH, 9TOOBI YBEIIMYUTh IMPOU3BOJIUTEIBHOCTh PEaKTOpa MPH T'eTEPOreHHOM KaTallH3e.
[IpuunHBI U3MEHEHUsI CKOPOCTH PEaKLMM MpU BBEJIECHUU KaTtain3aTopa. HapucoBars nuarpammsl
peakiuu. Biusier i karanu3aTop Ha paBHOBECHE U TEIUIOBOH 3 ekt peakun?

3. Onpenenute pH pactBopa, conepxariero B 11 0,351 NH,OH.

4. Jna peakuun 2CUgs + 1/2051) = CuOgs  AH9g  KOTOpOi 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
anekTponinze BoaHoro pactBopa Na,SO,, ecimi Ha 3TOM ke aHoJe BbIAenuiIock 1,12 m kuciopoaa
(n.y.). PaccunTaTh Maccy ra3a o6pa3oBaBIIErocsi Ha KaTo/Ie.

Kageopa 1BInX DK3AMEHAIIMOHHBIN BUJET N 18
HAucyunauna Xumus

1. OCHOBHBIE 3aKOHBI XUMUU: COXPAHEHHE MACChl, TOCTOSIHCTBA COCTAaBa, YKBUBAJICHTOB. ['a30BbIe
3akoHbl. (Yucno ABorampo, ypaBHeHue MenneneeBa-Knanelipona,3akoH 3KBUBaJICHTOB).
DOKBHUBAJICHTHI PA3JIMYHBIX KJIACCOB BEIIECTB (OKCHBI, COJIM, KUCIOThI, OCHOBAHUS).

2.MexaHu3M M CTaJIUHHOCTh peakuuid. MOoJeKyIsIpHOCTh 3JIEMEHTApPHBIX CTaJUM U
JHEPreTUYEeCKas auarpaMMa MHOTIOCTaIuHHOM peakuuu. Jlumutupyromas cragud. [lopsgok
peakLuu.

3. 3akoH I'ecca u ero cneacrBus. Tepmoxumuueckue ypaBHeHUs. Pacuer TemnoBbix 3¢(deKkToB
XUMUYECKHUX peakuuid. 1lokazats Ha mpuMepe peaklMy CHHTE3a 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
cpene TP HAPYIICHWW  IEIOCTHOCTH TMOKPBITHSA? (COCTaBbT€ CXEMBbl KOPPO3HMOHHBIX
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. llopsiaku peakuuu. KoHCTaHTBI CKOpPOCTH 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 I1BInX 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
OKHUCJIUTEJIb U BOCCTAaHOBUTENb. [loleT 11 caMOonpor3BOIBHO peaklys B MPsIMOM HalpaBieHUH?
O060cHOBaTh OTBET PACYETOM.

5. Jlis raipBaHHYECKOro sjeMeHTa Fe| Fe*? (0,001moms/m) || Ag'(0,1momb/m) |AQ yka3aTh
MOJIIPHOCTH AJICKTPOJOB U HAIIPABJICHHUE JIBUKCHHS 3JIEKTPOHOB BO BHEIIHEH Ienu. PaccuuTaTh

S/C.

Kageopa I1BInX 3K3AMEHAHI/IOHHBII71 BUJET N 21
Jucyunauna XuMust
1. OKHCIUTENFHO-BOCCTAHOBUTEIFHBIE ¥ OOMEHHBIE peakiuuu. Kpurepuu, ompenesironme

HaIpaBJICHUE 3TUX peakiui. PaccTaBuTh K0()(DHUIIMEHTHI U ITOKA3aTh HA MPUMEPE PEAKIUH:

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. TepmonuHamuuecKasi cuctemMa. Buapl cucteM. BHYTpeHHSIS SHEPIHs, SHTAJIBIIHS, YHTPOIUS U
sHeprus [mb06ca cucrempl. Ux pu3mdeckuii CMBICI, B3aUMOCBSI3b M MPAKTHYECKOE MPUMCHCHHE
JTHUX BEJIMYHH.

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

Kagheopa 1BInX DK3AMEHAIIMOHHBIA BUJET N 22
HAucyunauna Xumus

1. F'omMoreHHbI# U TeTEpOTreHHBIN KaTanu3. BiusHue karanuzaropa Ha 6apbep mpsMoil U1 oOpaTHOM
XUMHYecKkor peakiuu. Karanm3z u xumudeckoe paBHOBecue. J[OCTOMHCTBA W HEIOCTaTKH
TOMOTE€HHOTO ¥ TeTEPOTCHHOTO KaTaJIn3a.

2. Paccuurats pH u crenens nuccounanuu 0,1% pacteopa 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 CABUHYTH PAaBHOBECHE B 3TOM CIIy4ae B IIPSIMOM H
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. CocrtaBbTe cxemy u paccuutaiite D/]C ralbBaHMUYECKOTO JIEMEHTa, B KOTOPOM OBbI IpoTeKasa

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. KoHcTaHTa CKOpOCTH. DHEPTHsl aKTUBALMH ITpoliecca. AKTUBUPOBAHHBINM KOMIUIEKC. AKTHBHBIE
MOJIeKyJbl (pacmpenenenue MakcBemna). OHeEprust aKTUBAIMM, IEPEXOJHOE COCTOSHUE U
AKTUBUPOBAHHBI KOMIUIEKC HA NpPHUMEpPE OJHOCTAAUuNHON peakunu. HapucoBare auarpamMmy
peakuuy. BimsiHue Temneparypsl Ha CKOPOCTb XUMHUYECKOU PEaKLvH.
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
pacyeTom.
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 DK3AMEHAIIMOHHBINA BUJIET N 24
Hucyunauna Xumus
1. Teopus snekrponauTudeckoil quccornuannu. CriocoOb! BepakeHus: KoHIeHTpauid. CHiIbHbIE U
ciabble u1eKTpoiuThl. CTeneHb M KoOHCTaHTa aucconuauuu. Haiitu pH u koHuentpauuio
ruapokcua-nona 6 % CHsCOOH (p = 1,1 r/em’)
2. Tepmoaunamuueckas cuctema. Bunel cucrem. CocrosiHue cucteMbl. BHyTpeHHsISI sHeprus u
DHTAIBIHNSA CUCTEMBI. DU3MYECKHUI CMBICI STHX BEIIMYMH U B3aUMOCBSI3b MEXK/Y HIMH.
3. Ilpu kakux ycnoBusAX Hano Bectd peakumio Ny oy + 3H: ) < Equation.3 2 NH3 o, AH 95= -

92,3 x>k, 4TOOBI MOTYYUTh MaKCUMAaJIbHBIN BbIX0A amMmmuaka? Kak o0BsSCHUTh, YTO Ha MPAKTUKE
CHHTE3 aMMHaKa BEAYT [IPH BHICOKHX HABJICHHSIX U Temieparype (400-500°C)?

4. Boruucnuts pH 0,1% pactBopa Ca(OH); ecnu ero I1P = 5,5.10°.

5. PadgunupoBanue MeTanaoB U moinydeHue Meau. ONUIINTE MPOLECCHl, MPOTEKAIoUIHe Mpu
AIEKTPOXUMUUYECKOM CIIOCO0E MOITYyUEHUST METH.

Kageopa 11bInX D3K3AMEHAIIMOHHBINA BUJIET N 25
Hucyunauna Xumus

1. CranpgapTHble SHTAIBNUKA OOpa30BaHMs MPOCTHIX W CIOXKHBIX BEMIECTB. DHTPONHUS H
TEPMOJMHAMHUYECKAsT BEPOSATHOCTh. He MpoBO/S pacdeToB yKa3aTh B KaKUX PEAKIUSX DHTPOIHS
BO3pAcTaeT, a B KAKUX YMEHbIIIaeTCs?

PC|5(F) 2 PC|3(F) + Clz(r); C(rp) + 2H2(r) 2 CH4(F); CO(F) + HzO(F) 2 Hz(r) + COz(F) OTBeTHI
000CHOBATH.

2. T'ereporeHHoe paBHOBeCHE OCAJIOK - HACHINIEHHBIH pacTBop. Hammcars Beipakenue [1P st
Cr(OH); u paccunTaTh pacTBOPUMOCTH 3TOTO COCIAMHEHHS B M/J M /1. YCIOBUS OCAXKICHUS U
pacTBOPEHHS OCAIKOB.

3. BHyTpeHHSSI 3HEpPTHs W JHTAIBIUS CUCTEMBI. [IpakTHueckoe NpPUMEHECHHE 3THUX BEIHYHWH.
[TepBbliii 3aK0H TepMOAUHAMUKU. DHTanbnus. TernoBbie 23QdexTsl peakuuii QV u Qp. 3uA0 - u
IK30TEPMHUCCKUEC PEAKIIHH.

4. Ilpu xakoM oOIIeM AaBJIEHUU JIOJDKHA HaXOXUThCs paBHOBecHas cuctema PCls ) = PClyyy +
Clyr), uT00sI maprmansroe aasienue PCls mpu 250°C 6buto pasuo 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 10
Toky 100%.

IlepeyeHb BONPOCOB M 3a/1aHUIA VIS IOATOTOBKH K IK3aMeHY
(OINK-1: MOIIK-1.1)

1. OCHOBHBIE 3aKOHBI XHMHHM (COXpaHEHHE MAacChl, MOCTOSHCTBA COCTaBa, SKBHUBAJICHTOB.
["a3oBbie 3akoHBI (ABoOraapo, MenneneeBa-Kiamneiipona). [lapiuansHbie naBiieHHs Ta30B. 3aKOH
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SKBUBAJIEHTOB. OCHOBHBIE MOHATHS XUMUU (aTOM, XUMHUYECKUN JIEMEHT, U30TOIBI, MOJIEKYIA,
WOH, CBOOOHBIN pajiuKai, MOJIb U SKBUBAJICHT).

Xumnueckasi Gopmyna. AOCOMIOTHBIE M OTHOCHTENbHBIE MacChl aTOMOB. ATOMHas €IWHUIIA
Maccbl. Yucno Aporaapo. OTHocuTenbHash MOJEKyispHas Macca. Moas. MossipHas Macca.
OKBUBAJIECHTHI Pa3IMYHbIX KJIACCOB BEILIECTB.

2. TepmonuHamuueckas cucrema. Buasl cuctem. CocTosiHME cUCTeMbl. BHYTpeHHsIsT SHEeprus u
JHTaNbNUA  cUCTeMBbl. [IpakTMdeckoe IpuMeHeHHMe HSTUX BelauduH. llepBelii  3aKoH
TepPMOJAMHAMUKHA. OHTanbnusa. TemmoBeie dddextet peakumii Qv um Qp. DHIo - w
JK30TEPMHUUYECKUE PEAKIIVH.

Cranpaptheie ycioBus. CranpapTHble cocTosiHMS. CTaHAapTHbIE SHTAIBIMU O0pa30BaHMS
IIPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOINS U TEPMOJAUHAMUYECKAS BEPOSTHOCTbD.

3akoH I'ecca u ero ciencrBus. Tepmoxumuyeckue ypaBHeHus. Pacuer TeruoBbIx 3¢ ¢eKToB
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. Kunernka xmmmyeckux peakuuil. CpenHsisi U MIHOBEHHas CKOpOCTb peakiuu. 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
KaTaJln3aTopa Ha SHEepreTHueckuil 6aprep npsiMoit u oOpaTHOM XuMudeckoil peakuuu. Katanusz 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
MaTeMaTUYeCKOM 3aIIMCH KOHCTAHT PaBHOBECHUS T€TEPOr€HHBIX XUMUUECKUX PEAKIIHM.

4. Teopust 2JIEKTPOIUTHYECKON qucconnanuu Appenuyca. CTEeHb M KOHCTaHTa JUCCOLUALMH.
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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3akonsl Payns. D0ymuockonuss u Kpuockormus. OcMoc U ocMoTHYecKoe AaBieHue. [ maponus
coneit. 'maponus coneit. CteneHb U KOHCTaHTa ruaposin3a. CTyneH4aTsli ruaponus. BiusHue
TEMIIepaTypsbl, pa30aBlieHUs] W OAHOMMEHHBIX MOHOB Ha THAposin3 conell. KoHcranTa ruaponusa.
pH cpenb! npu ruaponuze cosneid. CABUT paBHOBECHS IPU TUAPOIHU3E.

I'eTeporeHHOe paBHOBECHE OCAJOK - HACBIIEHHBIN PaCTBOP TPYAHO PACTBOPUMOIO AJIEKTPOJIUTA.
MexaHu3Mbl PaCTBOPEHHUSI HOHHBIX KPUCTAJIOB U MOJIAPHBIX MOJEKYIL. JIBUKyIlas cuiia rpouecca
pactBopenus. ConbBaranys U ruapatanus. TeraoBsie 3PPeKTs paCTBOPECHHUS.

IIP. YcnoBust ocaxaeHUs W pacTBOPEHUsS SJIEKTPONMTOB. HachlllleHHbIE, MEPECHILICHHbIE U
HEHACBILLICHHBIE pacTBOpbI cosieil. KoMriuiekcHble coenuHeHus. Jluccouuanus KOMIUIEKCHBIX
COCTUHEHUN.

5. JIBOMHOW 3JIEKTPUYECKUI CIIOW U MEXAHU3Mbl BO3SHUKHOBEHHS CKayKa MMOTEHIMAIa HAa TPAHULE
pasnena  anekTpon/pactBop.  Bomopoamsiii  snektpon.  CTaHmapTHBIE — OKUCIMTEIBHO-
BOCCTAHOBUTENIbHBIE NOTEHIMANbI. BUIBI JIEKTPOAOB U HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHbBIE
MOTEHLUANbl. YCIOBUS OTOOpa OKHUCIUTENEH UM BOCCTAHOBUTENEH MO 3HAYCHHSIM CTaHIAPTHBIX
ANEKTPOJIHBIX IMOTEHUUAIOB noiypeakiui. @opmyna Heprcera. KOHUEHTpalMmOHHBIA 3JIEMEHT.
Cea3p DJIC ¢ u3meHeHweM »dHepruu [ub60ca M KOHCTAaHTOM pPAaBHOBECUS OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peaklUMi. ['anbBaHMUECKHUE 3JEMEHTHI. DJIEKTPOIU3. 3aKOHBI AJIEKTPOJIN3a
@apanes. Yucno Dapazges. Beixox mo Toky. OTOOp BEpOSTHBIX 3JIEKTPOAHBIX MOTypeakUuid Ha
OCHOBE 3HAQUEHUH UX AJIEKTPOAHBIX NoTeHIuanoB. [lepeHanpskenne. DIEKTPOIN3 C UHEPTHBIMU
U pacTBOpUMBIMH aHojamu. OOOCHOBaHUE BBIOOpA 3IEKTPOJHBIX MOMypeakUuid HA OCHOBE HX
ANEKTPOJIHBIX IOTEHUUANOB. Bunbl koppo3uu. Koppo3us ¢ BOJOpPOJHOM M KHCIOPOIHOMN
nenonsipuzanueii. CriocoObl 3alIUTH METAIIIOB OT KOPPO3UU

Pernamenr NMpoBEACHUA l'lpOMe)KyTO‘-IHOﬁ arrecranum B q)opMe KOMIIBIOTEPHOTO

TeCTHPOBAHMSA
Koua-Bo 3apannii B 0aHke Kou-Bo 3aganuii, npeabsiBiasieMbIX
Bpemsi Ha TecTHpOBaHue, MUH.
BONPOCOB CTYIEHTY
He menee 100 He menee 20 90

[TonHbIi (OH OLIEHOYHBIX CPENICTB JAJIS MPOBEACHUS TPOMEXKYTOUHOM aTTecTaluu B popme
KOMIIBIOTEPHOI'O TECTUPOBAHUS pa3MeEIIeHB OaHKe BONPOCOB JJaHHOTO Kypca Aucuuminael B CIO
Moodle / eLearning Server 4G DM1OC HI'TY.

B Xxome moAroTOBKM K NMPOMEXKYTOYHOH aTTeCTalMyd OOYYaIOUIMMCS TPEIOCTaBISETCS
BO3MOXKHOCTb IIPOWTH TECT CaMONPOBEPKU. TecT I caMONPOBEPKH MO JUCLUIUINHE pa3MeEIIEH B
CI0O Moodle / eLearning Server 4G DUOC HI'TY B cBO60JHOM ISl CTYIEHTOB JIOCTYIIE.
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YTBEPXIAIO:

HMupekrop uncturyra UHOY
C.H. Murskos
“ 7 202 T

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

«b1.b.14 Xumus»

HHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

JUTSL TIOJITOTOBKY OaKajaBpoB/ CIECIMATMCTOB/ MarucTpoB
Hamnpagsnenue: {mmdp — Hazanue}27.03.03 «CucreMHbIil aHAIN3 U YIPABICHUACY

HanpaBiaeHHOCTh CHCTEMHBII aHAIN3 U yIPABJICHUE HAYYHO-TEXHUYECKMMH Pa3pabOTKaMu
dopma 00ydeHHUsI ouHast, 3a09Hast
I'ox vavama noaroroBkm:2021

Kypc 2
Cemectp 3

a) B pabGouyro nporpamMmy He BHOcATCS u3MeHeHus. [IporpaMmma akTyanu3upoBaHa Jis

20 r. Hayaja mOArOTOBKH.
6) B pabouyro nporpammy BHOCATCSA CeAyIOIUe M3MEHEHUs (yKa3aTh Ha KaKOW ToJT
HayvaJa MOJATOTOBKH):

L) ;

)
Pazpaboruuk (u):

(®UO, yueHas cTeneHb, yueHOE 3BaHHE)

« » 2021 .
PaGouas mporpamma nepecMoTpeHa u oj00peHa Ha 3acelaHuu Kadeaphl
poToKoJI Ne OT «__»
2021 .

3aBemytromuit kKademnpoit

JIMeT akTyanu3auuM NPUHSIT HA XpaHeHuUe:

3aBeyrolHii BhITyCcKatoen kadeapoi (naumerosanue) « » 2021 r.

Meroaunueckuii otaen YMYV: « » 2021 r.
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