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

1.1. Heabro (umejsiMd) OCBOEHHMS TUCHHUIJIMHBI «XUMUS» SBIsieTcs (OpMUpOBaHUE
00BEKTUBHOTO U IEJIOCTHOTO €CTECTBEHHOHAYYHOT'O MHPOBO33PEHUS; YriayOJleHne, pa3BUTHE U
CUucreMaTui3alnmuia XUMHUYCCKHUX 3HaHI/II71, HGO6XOIII/IMBIX HpI/I peIJ_IeHI/II/I HpaKTI/I‘IGCKI/IX BOHpOCOB
Pa3HOTO YPOBHS CIIO)KHOCTH B X0JI€ BBIMOJHEHUS MPOGECCHOHANBHBIX 3a/1a4 B 00J1aCTH HAYIHO-
HCCJIEI0BATEIbCKOM, MPON3BOICTBEHHO-TEXHOJOTUUECKON U TPOCKTHOM JIeATEILHOCTH

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

— TOTOBHOCTh CTYJEHTOB K HCIOJIb30BAHUIO MOJIYYEHHBIX MPU W3YYECHUU JUCIUIUIMHBI
«XUMHS» 3HAHWM, YMEHUH, HABBIKOB M KOMIETCHIMH MpU H3YYEHUH OOIICHAYYHBIX H
CHEIUANIBHBIX JUCIHMILINH, a TAKXKE JIJIS pelIeHHs MPOPECCHOHANBHBIX 3a/1a4;

—-(popMupoBaHUE HABBIKOB pabOThl B XMMHUYECKOU J1abOpaTOpHH, MPOBEICHUS HAYYHOTO
UCCJIEIOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

— 'OTOBHOCTb CTYACHTOB K OpraHU3aluU CaMOCTOSITEILHOMN ACATCIIbHOCTU AJIA pCIICHUS
IIOCTABJICHHBIX 3aJa4,

~ TOTOBHOCTb CTY/AEHTOB K IOJb30BaHMIO HMH(POPMALMOHHBIMHU cucTeMamH (ydeOHas,
HayyHas JINTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

2.1. YueOHas aucuuiuinaa (MoayJib) « XHMHSD BKJIKYeHA B 00s3aTeIbHBIN MEpeYCHb
JTUCIUIIIMH 00s3aTeIbHOM 4YacTH 00pa3oBaTEeNIbHOW MPOTrpaMMbl BHE 3aBUCUMOCTH OT €€
HarpaBiaeHHOCTH (mpodmiist). JucuumiimHa peanu3yeTcss B COOTBETCTBUM C TPEOOBAHUSIMU
®OI'OC, OIT1 BO u VII, no ganHOMY HaIlpaBJIeHHUIO IMOTOTOBKH/CIIEIIUATEHOCTH.

JlucuumiuHa OCHOBBIBaeTCS Ha 0a30BBIX 3HAHUAX, MOJYYEHHBIMH CTYJEHTaMH TpU
W3YYECHUU XUMHUH, QU3UKA U MaTEMaTHKU B Kypce CpefHel mKoibl. J[J1s yCBOCHUS TUCIIUTITMHBI
CTYJEHT JIOJDKEH BJIaJIeTh XUMHUYECKON TEPMUHOJIOTHEN; TOHUMATh CMBICI XUMUYECKUX (popmyI
U CHMBOJIOB, WHICKCOB U KOIP(PUIMEHTOB B XMMHUECKUX YPABHEHMSIX pEaKIHii; HWMETh
MpEACTaBICHUST 00 OCHOBHBIX KJIaccaX HEOPTraHWYECKUX COCIUHEHHMM; TMOHMMATh pPa3Inyuve
MEXIYy XUMUYECKUMH U (PU3NYECKUMH SIBICHHUSMHU; HWMETh TMPEACTAaBICHHE 00 aTOMHO-
MOJIEKYJIIPHOM yYUYE€HUH;, UMETh HABBIKW PEIICHHSI MPOCTEHIINX PacUETHBIX 3a]1ad.

JuctunnmHa  «XUMHUS»  SBISIETCS  OCHOBOMOJIAralomed Il HM3yYeHHs  psijaa
OOIIEeHAYYHBIX M CHEIUAIbHBIX JUCIMIUIAH, CBS3aHHBIX C XuMmHed. B kypce xumun
3aKJIabIBAIOTCS OCHOBBI MOHUMAHHUS CYLITHOCTH Y BBISBJICHHS MIPUYMH MPOTEKAHUSI XUMUYECKHUX
MPOLIECCOB, YTO B JIaJbHEUIIEM HCIOJIb3YETCS MPU U3YUYEHUU CIEHHMAIIbHBIX JUCLIMIUIAH, TAKUX
KaKk <«SlnepHble TOIUIMBHBIE MaTepuaibl», a TakKKe€ NPU  BBINOJIHEHUH  BBITYCKHOU
KBaJIM(DUKALIMOHHOM paboTHI.

Oco0OeHHOCThIO JUCHMIUIMHBL SIBJSIETCSl MPOBEIEHUE JabOpaTOpHbIX padoT, dTO
MO3BOJISIET MPUOOPECTH CTYIEHTaM YMEHHs paboTaTh ¢ XUMUUYECKHUMH PeareHTaMu, MOoCy/I0N 1
npudoOpaMu, OCYIIECTBIISATh XWMHUUYECKHH JKCIIEPUMEHT W MPOBOJWTH IMEPBUYHBIC HAyYHBIS
uccienoBanus. B maGoparopHble paboThl BBEAEHBI 3JIEMEHTHI, TOBBIMIAIONINE HHTEpPEC
CTYACHTOB K HUM U HX II03HABAaTEJIbHYI0 aKTHBHOCTb. B pabore "CKOpOCTh XHMHYECKOM
peakuuu'", MOMHUMO KAa4ECTBEHHBIX 3aBUCHMOCTEH CKOPOCTH pEaKlUMH OT KOHLEHTpAlUu
peareHTOB W TEMIIEpaTyphbl, CTYICHTBHI  PE3yNbTaThl JKCIEpUMEHTa 00padaThIBAIOT
KOJIMYECTBEHHO M BBIYMCIISAIOT HHEPTUI0 aKTUBALMM M KUHETHMUYECKUH MOpANOK peakiuu. s
MOBBILICHHUS] TMO3HABATEIbHOW AaKTUBHOCTH CTYAEHTOB M MPHOOPETEHUS MMM TEPBUYHBIX
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HaBBIKOB HAy4YHOI'O HCCIENOBaHMs, B 3TU KJaccudyeckue abopaTOpHblE pabOThl BBEJCHBI
AIIEMEHTHl HAYYHOTO HCCIEIOBaHMA, KAaK-TO: a) CAMOCTOSITENIBHO IMOA00paTh pPEaKTHBBI IS
MPOBEJCHUS TOW WM WHON peakiuu; 0) OOBSICHUTh NPOTEKaHWE OIHOW pEeakiuu u He
IIPOTEKaHUE IPYroi, Ha NEpBBIA B3IVIAJ IIOJOOHOM, PEeaKIUH; B) IpeICcKa3aTb IPAKTHUECKOE
3HaYeHHE TON MM UHOM PEeaKliu, COMPOBOXKIAIOIICHCS HEOOBIYHBIM dPPEKTOM, H T.JI.

Pabouas nporpamma AuCHUIUIMHBI «XUMHUS» IS UHBINWIOB U JIUI] C OTPAHUYEHHBIMU
BO3MOXHOCTSIMM  370pPOBbSl  Pa3pabaThIBAE€TCsl HWHAMBUAYAJIBHO C YYE€TOM OCOOEHHOCTEH
HNCUXO(U3UUECKOr0 pa3BUTHS, MHIUBHYaIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3/10POBbSI TAKHX
oOyJaronuxcs.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JMCIAIIJIMHBI (MO YJIS)
[Tpouecc u3yueHus: AMCUUILINHBI (MOYJIs1) «XUMUS» HaIlpaBJICH Ha!

- (hopMHPOBAHKE DIIEMEHTOB Cieayromux KommereHuuid B coorBerctBun ¢ OIIOIT BO mo
HaMpaBJICHUIO TOAT0TOBKK/cniennanbHocTh 14.05.01 «SnepHast peakTopbl U MaTepUaTBDy):

a) obmexynbpTypHbIX (OK): OK-1

0) mpodeccnoHaNbHBIX, YCTaHABIMBAEMBIX 00pa30BaTEIbHON OpraHU3aIe
camocrostensHo (IICK): TICK-1.18

Taonuua 1- ®opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCYUNTIUH, OPMUPYIOUIUX
KOoMRemenyuio
CO8MECHHO

Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNTUHAMU

OK-1 1 2 3 4 5 6 7 8 9 10 11
XuMus

AHanuTHYeCKasi TEOMETPHSL.
JluneiiHas anredpa

Wudpopmarnka

HaueprarensHast reomeTpus 1
WH)XeHepHas rpaduka

MaremaTnueckuii aHaIn3

KynbTyponorus

OOBIKHOBEHHBIC
JuddepeHnnanbHple ypaBHSHHS

dusuka

KomnerorepHoe
MOJIETTUPOBaHUE

Dunocodus

BexTopHBIi U TeH30pHBII
aHanmu3

Teopust pyHKIMIHA
KOMIUIEKCHOTO NIEpEeMEHHOTO

[puknagnas ¢usnka

TeOpeTI/I‘IGCKaH MCEXaHHKa

Teopust BeposiTHOCTEH U
MaTeMaTHYECKasl CTATUCTHKA

Pycckuit 361K ¥ KyJIbTYpa peuu

Texumueckas TepMoarHaAMHUKa (

Mexannka

ATtomHas Qu3nka




OK-1

10

11

YpaBHEHHE MaTEMaTUUYECKON
[INZk32018

Teopus TermoMacconepeHoca

KBanToBas mexanmka u
cTaTucTHYecKas Pu3nuKa

DNEeKTPOTEXHUKA 1
JIEKTPOHHUKA

MaremaTnueckue MeTOIbI
MOJIEITUPOBAHIS (HPU3UIECKIX
MIPOLIECCOB

SnepHast pusnka

S nepHble TOIUIMBHBIE
MaTepuaibl

Conmonorus

OCHOBEI CHCTEM
aBTOMaTH3I/IpOBaHHOFO
MIPOCKTHPOBAHUS

Mertonb! 1 IpUOOPHI
(u3MUECKUX U3MEPEHUit

dusznyeckoe 1 MaTeMaTHIECKOE
MOJIEIMPOBaHUE

Caapka

[ToaroroBka k npoueaype
3aLUUTHI U 3aIIUTa BBITYCKHON
paboTHI

IICK-1.18

10

11

Xumus

duszuka

[puknagnas ¢uznka

TCOpCTI/I‘IeCKaﬂ MEXaHHKa

Texanueckas TEPMOJNHAMHUKA

Mexanunka KUIOKOCTH U ra3a

MexaHnKa CILTOITHBIX cpea

Mexanunka

AToMHas Qu3muKa

TeopI/m TEIJIOMACCOIIEPEHOCA

KBanToBas Mmexanuka u
CTaTUCTHYCCKas (1)1/131/11(&

I[OHOJ'IHI/ITCJ'ILHLIC T'JIaBbI 11O
TCIJIOBBIM CXEMaM SICPHBIX
OHEPIreTUYCCKNX YCTAHOBOK

TemnoBbie CXeMEI AACPHBIX
OHCPTCTUYCCKUX YCTAHOBOK

Pannanmonnas 0e30mMacHOCTE

SnepHas pusmka

I'enepanus napa

JIOHOIIHI/ITQHBHBIG TJIaBbI IO
TCHEpaAIu nmapa

I'maponnHamMuka U TeII000MeH

Tloxroroska k nporenype
3aIIUTHI U 3aIIUTa BBIITYCKHOM
paboThI




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMHU OCBOEHMHS OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHU

OueHo4YHbIE CPeICTBA
K())I U HAUMCHOBaHHue¢ -
IInanupyemMble pe3yJabTaThl 00y4eHHs MO0 JUCHHUILINHE Texymero IIpoMe:xxyTOYHOM
KOMIICTCHIIMHU
KOHTPOJA arrecralnumu
- KontponbHbie
SHATB: YMETb: p
MeTO LI.aHanma u a0CTPaKTHO MBICIIHTH, BOTIPOCHI K
A AHAIM3UPOBATH U OTHCTaM 110
OK-1. Crioco6HOCTB K CHHTE3d, METOMBI CHHTE3MpOBATH 1ab0paTOPHBIM
CLICHUs 3a]a4 BJIAJETh:
abcTpakTHOMY MbIIeHHo, | P A . HOJTy4EHHBIE 3HAHM, 1A pabotam
podecCUOHATBHOM
aHaJu3y, CUHTE3Y. peliars 3a1aun - 3ajaHus K
AACATEILHOCTH € npodecCHOHATEHON i
TIPHMCHEHHCM I[IC)HTG.HI)HOCTI/I eph TR
OCHOBHPIX 33KOHOB HCIIOJB3YSI OCIjIOBHI)Ie KOHTPOJILHAIM
XUMHH Y paboTam 1o
3aKOHBI XHMHU
pazzienam Bonpocs! ans
MMCBMEHHOTO
JK3aMeHa
IICK-1.18. CriocoOHOCTs  (3HATE: (28 duietoB)
UCIIONIE30BATh - OCHOBHBIE TIOHSTHS 1 Bonpocs! nis
- Kontpomsusie
(hyHIaMeHTaTbHBIE 3aKOHBI GbyHIaMeHTaIbHBIE YCTHOTO
BOIPOCHI K
€CTECTBEHHOHAYYHBIX 3aKOHBI XMHUH; onpoc cobece0BaHMS Ha
. . TYETAM I
JUCHMIIINH IS - TCOPETUICCKUC YMETb: BJIAJIETD: Oa 62 1 o 0 JK3aMeHe: OMIIETHI
- - it TOPHBIM
Pa3spaGOTKH TEOPETHIECKHX OCHOBBI 00IINX 3 MIPUMEHATH 6a30BbIE nHpopMarmei o I c paTop (28 GueToB)
Tam
1 MaTEMATAUYECKUX 3aKOHOMCPHOCTEH 3HAHUA 110 XUMUH B Ha3HA4YeHUH M 00JacTax | padoTal
. IPOTEKAHHS podecCHOHATIBHOM NPUMEHEHHS] OCHOBHBIX | - 3aJIaHHsI K
MoJiernield B o0acTu .
) XUMHYIECKHX PEaKIIHi, IESITEIHHOCTH. XMMHYECKUX BEUIECTB U | ITHCHLMEHHBIM
dusnukm, )fHMHH’ A/ICPHBIX, XMMHYECKON UX COEIMHEHU. KOHTPOJIBHBIM
HCUTPOHHBIX, TepPMOIUHAMHKH, paGoTaM 1o
TCIUIOrUAPOANHAMHNYCCKUX, KWHETHKH U KaTanusa, S~
TeMI0MacCOOMEHHBIX JIEKTPOXUMHUYECKHX pasit
MPOIIECCOB, NMPHU TPOLIECCOB.
MIPOEKTUPOBAHUH OOBEKTOB
SIIEPHON YHEPTETUKH




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 Pacnipeneienne TPyA0EéMKOCTH TUCHUIJIMHBI IO BUIaM padoT Mo ceMecTpaM
OO6mast TpynOEMKOCTh JUCHUIUIMHBI COCTABISIET 4 3a4eTHBIX €JIMHHUIIL,
pacmpeesieHie 4acoB 1O BHIaM padoT ceMecTpaM MPEACTaBICHO B TaOuIle 3.

144 yaca,

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

Bua yueOHo# padboThl

TpynoémkocTs B yac
Bcero B T1.4. mo cemecTpam
4acoB 1 cem | 2 ceMm

(I)OpMaT HU3YyYCHUA TUCHUIIIINHBI

C UCII0JIb30BaHUEM DJIEMEHTOB
AJIEKTPOHHOT0 00yUeHUs

O0mas TpyI0EMKOCTb JUCHUIUIMHBI IO Y4eOHOMY IJIaHy 144 144
1. KonrakTHas padora: o/ o7
1.1.AynuTopHasi paGoTa, B TOM 4ucJie: 51 51
3aHsTHS JeKimonHoro tumna (JI) 34 34
naboparopasie paboTs (JIP) 17 17
1.2.BHeayauTOpHasi, B TOM 4HcCJe

TEKYIIUI KOHTPOJIb, KOHCYJIbTAMHU IO AUCIUILTUHE 6 6
2. CamocTrosiTesabHas padora (CPC) 33 33
KOHTpOJIbHAs paboTa 4 4
CaMOCTOSITEIILHOE U3yUYEHHE Pa3/ielioB, CAMOIIOArOTOBKa (IpopaboTKa U

MOBTOPEHHE JICKIIMOHHOTO MaTepralla U MaTeprana ydeOHUKOB U Y4eOHBIX 29 29
HOCO6Hﬁ, OArOTOBKA K J'Ia60paT0pHBIM U MPAKTUYICCKUM 3aHATUAM,

KOJUIOKBUYM U T.IL.)

ITonroToBka K 9K3aMeHy (KOHTPOJIb) 54 54




4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabauua 4
Buabl yueonoii padoTsi
KonrakTHas
[nannpyemsbie 5 _— HaumeHnoBanue Peanu3zanus HaumenoBanue
abora =
(KOHTpoOJIMpYyeMBbIe) p = e HCI0Jb3YeMBbIX B paMKax pa3paGoTaHHOIO
= @ .
pe3yabTaThl o [ ol 28|58 AKTHBHBIX H IpakTHYecKoii DIEKTPOHHOTO
HaumeHnoBaHue pa3aesioB, TeM ] el ¥ S| =& . Bun CPC
OCBOEHHSI: 5 25|87 850 MHTEPAKTHUBHBIX TMOATOTOBKH Kypca
.~ | =7 -
kox OK; IICK = g E £ 2|5 = ?3 o0pa3oBaTe/IbHBIX | (TPYI0eMKOCTH B | (TPYA0EMKOCTH B
g | = ERlSe .12 1 14
213 § £E 2 TeXHOJIOTHii yacax) yacax)
= ® o &S| O &
= =Ee
1 CEMECTP
Pasnen 1 Beenenvie. OCHOBHBIE 3aKOHBI XUMUH
IIOJArOTOBKA K JICKIIUAM J'ICKHI/IH-O6T)$ICH6HI/IC C
Tema 1.1 Beeaenue. OcHOBHBIE 3aKOHBI ’ 1.2 (cr. 5-30); 2.1 YaCTUYHBIM
XUMHUHA (ct.8-15) MIPUBJICYEHHEM (POPMBI
OK-1 JUCKYCCUH, Oecebl
IKC-1.18
JlabopaTopHasi pabora Ne 1.1 Pemenue 2 1 HoAroToBKa k JIP
3a7a4 Ha OCHOBHBIC 3aKOHBI XUMHUH [3.1] ctp. 3-35
CamocTrosiTesibHasi padoTa no 3
ocBoeHuIo 1 pa3nena:
Htoro no 1 pazneny 2 3
Pa3gen 2 Xummdeckas TepMOAMHAMUKA
Tema 2.1 OCHOBHBIC TTOJIOKEHUS, TMeKLHs-00BACHEHHE C
v IIOATOTOBKA K JICKIIUAM
9JIEMEHTH XUMHYECKON TEPMOTHHAMUKH A _ 1 TaCTHIHBIM
OK-1 2 2 1.2 (er. 5-30); npUBIeYeHHEM (HOPMBI
1 TEIUTOBBIE 3(PPEKTH XUMHUIECKUX
IKC-1.18 . 2.1 (cr.8-15) JIACKYCCHH, Oecelp
peakuuit
JladopaTopnasi pabota Ne 2.1 Pemenue 9 1 noarortoska k JIP
3a/1a4 110 TEPMOXUMUHU [3.2] ctp. 40-42




Tema 2.2 DuTponus. CBs3b
TePMOANHAMUYECKHX TApaMETPOB C
HarpasJeHUE U pabOYNMHU
TeMIepaTypaMy XUMHUYECKUX IPOLIECCOB
u (azoBbIX mepexonoB. Pemenue 3agaq
o pazuery 2

HOJrOTOBKA K JICKI[HSAM
1.2 (cr. 5-30); 2.1
(ct.8-15)

CamocrosTebHasi pa6oTa no
OCBOEHMIO 2 pazjesa:

Hroro no 2 paszaeny

Pa3nen 3 KuHeTnka XUMHUUECKHX MIPOIIECCOB

Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
XAMUYSCKON KHHETHUKHU. 3aKOH ICHCTBHS
Macc U SHEPTHsI aKTUBAIIH TpoIiecca.
CraguiiHOCTh U MOPSIIOK PEAKLIHI
Bimusaue TemriepaTypsl Ha CKOPOCTh
XUMHYECKON peaKIiu

IIOATr0OTOBKA K JICKIIUAM
1.2 (cr. 5-30);
2.1 (c1.8-15)

JIeKIUA-00bACHEHHUE C
YaCTHIHBIM
TIpHUBJIEYCHUEM (HOPMBI
JICKYCCHH, Oecelpl

Tema 3.2 Katanutuueckue peaxuu.

mOoAroTOBKa K JICKIIUAM

OK-1 [OMOTEHHBIN U reTepOreHHbIN KaTalu3 1.2 (cr.5-30); 2.1
TIKC-1.18 XHUMHYECKOe PABHOBECHE (ct.8-15)
noaroroska k JIP
Jlaboparopnas pabora Ne 3.1 [3.4] ctp. 3-17, 33-37
JlaGopaTopHas padora Ne 3.2 Pemenue Crasa orieros « JIP,
3C noaroroska k KP
3ana4 o teme 3. Caaya oT4eTOB [3.4] c1p. 3-17, [3.3]
Konrponbnas pabora ctp. 10-31
CamocrosTeabHast padoTa no
OCBOEHHIO 3 pa3jena:
HToro no 3 pazneny
Pa3gen 4 PacTBopb! 2JIEKTPOIIUTOB
Tema 4.1 /luciepcHbIe CUCTEMBI. MOATOTOBKA K JEKIMAM | JICKIHA-0BBACHEHHE C
1.2 (cr. 5-30); 2.1 YaCTUYHBIM
OK-1 PactBops! HEANEKTPOAUTOB. CITOCOOBI
. (ct.8-15) TpHUBJIEYCHUEM (OPMBI
IIKC-1.18 BBLIPAKEHUS KOHIEHTPALIUK.

ICKyccuu, Oecenbl

Tema 4.2 PacTBOpHI 3JIEKTPOIIUTOB.
OCHOBHbIE XapaKTePUCTHKH

IIOATOTOBKA K JICKIIUAM
1.2 (cr. 5-30); 2.1
(c1.8-15)
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QJICKTPOJIMTOB. Peakius Cpeanbl

JlaGopaTopHas paGota Ne 4.2
JlabopaTopHas paboTa paBHOBECHS B

MmoaroToBka k JIP

pacTBOpax 3J1EKTPOIUTOB. Pemenue 2 [3.5] cTp. 26-32
3ama4
Tema 4.3 ['eTeporeHHOE paBHOBECHE B
pacTBOpax AMEKTPOIUTOB. [TOATOTOBKA K. JICKIHAM
1 1.2 (cr. 5-30); 2.1
PaCTBOpI/IMOCTb 1 MPOU3BCACHUEC (CT.8-15)
PacTBOPUMOCTH.
IIOJATrOTOBKA K JICKIIUAM
Tema 4.4 ['unponus coneit 1 1.2 (cr. 5-30); 2.1
(ct.8-15)
Tema 4.5 Pemenue 3anad no teme 4. ) Crava otuetos y JIP,
Kontponbnas pabora nozroroska K KP
CamocrosTeabHast padoTa 1o
0CBOEHMIO 4 pa3aea:
Hroro no 4 pazneny 5 4

OK-1
[TKC-1.18

Pasnen 5 Dnexrpoxumust. Kopposust u 3ammra MeTaionB

Tema 5.1 OkucIUTEIBLHO-

IIOATrOTOBKA K JICKITUAM

2 1.2 (cr. 5-30); 2.1
BOCCTAaHOBUTEJbHBIE PEAKLIUU
peakn (c1.8-15)
Tema 5.2 XuMHUYeCKHEe HCTOYHUKH TOKA
(TabBaHUYECKHUE SJIEMEHTEHI,
IIOJArOTOBKA K JICKIIUAM MO}:[GJ'IPIpOBaHI/Ie
AKKyMYJISITOPBI, TOTUTUBHBIC 3JIEMECHTBI)
2 1.2 (cr. 5-30); 2.1 MIPOM3BOJICTBEHHBIX
U puHIMIB uX padotsl. DAC n .
(cr.8-15) MIPOIIECCOB M CUTYaIHit
3JIEKTPUYECKASE EMKOCTh XUMUYECKUX
HMCTOYHUKOB TOKa
Tema 5.2 DnexTpoHBII MOTEHIHATL.
o IIOATOTOBKA K JICKIIUAM
Bopopoansiit anexkTpos. YpaBHeHUE
. 1 1.2 (cr. 5-30); 2.1
Hepucra. Psin HanpsxkeHUi MeTaIoB. (cr.8-15)
Pa3HOBUIHOCTH AJIEKTPOIOB
Tema 5.3 DneKkTpoau3 pacijiaBoB U MOJITOTOBKA K JIEKI[UAM
BOJHBIX PACTBOPOB C paCTBOPUMBIMU U 2 1.2 (cr. 5-30); 2.1
MHEPTHBIMH JJIEKTPOIaMU (ct.8-15)
Tema 5.4 3axons! Dapazest. 1 [IOJrOTOBKA K JIEKIUAM
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HaHpH)KeHI/Ie Pa3JI0KCHUH. Brixon nmo
TOKY. HepeHanmeeHI/Ie QJICKTPOAHBIX
IMpo1EeccoB

1.2 (cr. 5-30); 2.1
(c1.8-15)

Tema 5.5 OcHOBHBIE BUIIBI KOPPO3HH.

IOArOTOBKA K JICKITUAM

g 1 1.2 (cr. 5-30); 2.1
TuIel KOPPO3UOHHBIX PA3PYILICHNIN (c1.8-15)
Tema 5.6 Xumuueckuii u
INMEKTPOXVUMHUUECKUHA MEXaHU3MBI
Koppo3un Meramios. Kopposus ¢ TOATOTOBKA K JICKIIAM
. y 1 1.2 (er. 5-30); 2.1
BOJIOPOTHOM U KHCIIOPOIHOM (c1.8-15)
Jerossipu3anueif. MeToabl 3anTh
METAJUIOB OT KOPPO3UH
CamocrosTeabHast padoTa 1o
OCBOCHHIO S pazzea:
Hroro no S paszgeny 8

OK-1
IKC-1.18

Pa3nen 6 Teopus crpoenus atoMoB u [lepuonndyeckuit 3akoH

IIOATrOTOBKA K JICKITUAM

JIEKIMS-00BSICHEHUE C

Tema 6.1Teopust cTpoeHUs aToMa 5 [2.2] (cr. 16-63); 2.1 YAaCTHYHBIM
BOJIOPOJA U CIIEKTPBI aTOMOB (c1.8-15) npUBJIeYeHHEM (HOPMEI
IICKycchH, Oecenbl
JladopaTopHasi pa6ora Ne 6.1Pemenue MOJTOTOBKA K 3aHATHIO
3aJ1a4 110 CTPOEHUIO aTOMa [3.9] ctp. 3-6
IIOATrOTOBKA K JICKIIHUAM
Tema 6.2 MHOTO3JIEKTPOHHBIE aTOMBI 2 1.2 (cr. 5-30); 2.1
(cr.8-15)
JlaGopaTopuas pa6ora Ne 6.2 Pemenne MOATOTOBKA K 3AHATHIO
3a1a4 Ha [TepuoNYeCKHii 3aK0H HM. [3-9T crp. 3-6,
noaroroska k KP
J.N. Menpneneesa. KontponbsHas pabora [3.10] ctp. 4-16
Tema 6.3 [leproguuecknii 3aKOH UM. 5 ?gﬂ(rz??fgolc);;e;umhq

JI.1. Menneneera

(c1.8-15)

CamocrosTeabHast padoTa no
OCBOCHHIO 6 pa3nena:
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Hroro no 6 pazgeny 6 4 4
Pasnen 7 Xumuueckast CBsI3b M CTPOCHUE MOJIEKYII
Tema 7.1 XuMuueckas CBSI3b U CTPOCHHE JeKIHA-00BACHEHHUE C
o IOArOTOBKA K JICKITUAM
OK-1 MOJIEKyJ. MeTo/] BaJIGHTHBIX CBSI3EH, 5 1 [2.1] ( cr. 49-85): [2.2] Y9aCTHYHBIM
KC-1.18 TEOpHs THOPUIN3ALIMH, METOL (C;p 69-i50) T TIpUBIIEYeHnEM (OPMEI
MOJIEKYJISIPHBIX opOuTanei JMCKyCCHH, Gece/ibl
IIOJATrOTOBKA K JICKIIUAM
Tema 2.2 M
Ma 2.5 VIORMOTICKYIApHbIe 1 1| 1.2(cr 5-30); 2.1
B3aHMOJICHCTBHS (cr.8-15)
Hroro no 7 pasneny 2
UTOI'O 3A CEMECTP 34 | 17 33
HUTOTI'O no gucuuninze 34 | 17 33
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTHU U TIPOMEXXYTOUYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

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

5.1. TunoBble KOHTPOJIbHbIE 33/IaHUSI MJIH HHble MaTepHAJIbl, HEOOXOAUMbIE JIs
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpocel, uvHauBHMAyanbHBIE 3aJaHus W 3aJadd MPEICTABIECHbl B METOJUYECKHX
yKa3aHUsIX K MPaKTHYSCKUM U J1abopaTopHbiM 3anaTusM [3.1 — 3.11], npencraBieHHbIX B 11. 6.3.

5.2. Onucanue nokasartesjei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJ
OIlCHUBaHUA

JI1st OLIeHKW 3HaHUWM, YMEHHI, HAaBBIKOB U (POPMUPOBAHUSI KOMIETCHIIMU IO JTUCIHUILINHE
MOXET TPUMEHATHCS O0AJIbHO-PETHHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OTnau4HO
31-41 Xoporto
21-30 Y 10BIETBOPUTEIILHO
0-20 HeynoBneTBoputensHO
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUA

Kputepun ouennBanus pe3yjibTaToB 00y4eHUsI

OreHka OreHka Orenka Orenka
Kon u «HEYI0BJICTBOPUTEILHO» «Y/IOBJIETBOPUTEJIBHOY / «X0po1o / «OTJIHYHO» /
HauME€HOBaHME / «He 3a4TeHO» «3a4TECHO» «3a4TECHO» «3a4YTECHO»
KOMIIETCHI MU 0-59% 60-74% 75-89% 90-100%
OT Max PEUTUHTOBOM OT Max PEUTUHT OBOU OT max pEeUTHHTOBOU OT max peUTHHTOBOU
OLICHKU KOHTPOJISI OLICHKH KOHTPOJISI OLICHKM KOHTPOJISI OLIEHKH KOHTPOJISI
He Bnaneer TeopeTuyeckum
MarepuaioM 1o JUCHUILINHE
XUMUA, HC 3HACT MCTOO0B HOBerHOCTHO 3HaeT
IIJIaHUPOBAHUS SKCIEPUMEHTA U TeOpeTI/I‘IeCKI/Iﬁ MaTepHar, He B XOpOH_[O 3HACT TeopeTI/I‘{eCKI/II/I .
METO0B 00pabOTKU pe3yIbTaToOB [IOJIHOM 06BEME 3HACT METOIbI MaTepHual, HO B OTJEIbHBIX OTINYHO 3HAET TEOPETHUECKUH
BKCHCpI/IMCHTa; HE BJIaZICCT TEOPHH TJIAHUPOBAHMSI pasaeiiax q10ImyCKa€T HETOYHOCTHU marepuall; 3Ha€T METO/Ibl TCOPUHN
(I)I/I3I/IKO'MaTCMaTI/I‘{CCKI/IM 3KCHepI/IMCHTa; He B TTOJTHOM 3HA€T METOAbI TCOPHUU IJIaHUPOBAHUA SKCIICPUMEHTA,
aHHapaTOM; HE yMeeT COCTaBJIATH 06’b€Me 3HAET METO/IBI AHAJH3Aa MJIaHUPOBAHUA SKCIIEPUMEHTA, 3HACT MCTOJAbI aHaJIu3a U
IJIaH IMPOBCACHUSA SKCIIEPUMCHTA U u 06p360TKI/I pe3yJILTaTOB 3HACT MCTOJAbI aHaJIu3a U 06pa6OTKI/I PE3YILTAaTOB
OCYILECTBIATH 00PabOTKY U KCTIEPHMEHTOB; He B TIOTHOM 00pabOTKH pe3ynbTaToB SKCIIEPUMEHTOB; BIIAJIEET
aHaJin3 pe3yJIbTaToOB OGT)GMG BJ'IaI[CeT, d)I/I3I/IKO' BKCHCpI/IMEHTOB, HO HE BCeraa (1)I/I3I/IKO'MaTCMaTI/I‘I€CKI/IM
OKCIIEPUMEHTOB; HE YMEET MaTeMaTH4YECKHM alapaToM BCpHO nux HpI/IMeH}IeT; BJIaI€E€T annapaTOM
CaMOCTOATEJIbHO pE€IIaTh q)HSHKO-MaTCMaTI/ILICCKI/IM
KOHerTHBIe 3a1a4u U3 paanqux arrmnapaTrom
OK-1 Pa3/IeNoB XUMHH
MKC-1.18

He criocoGeH ycBOUTH METOIBI
00pabOTKH SKCTIEPUMEHTATBEHBIX
JIAHHBIX, B TOM YHCIIe
CTaTHCTUYECKHE; IPaBUIIa
HpeICTaBICHUS
OKCIIEPUMEHTAJIbHBIX JaHHBIX.
IMonsipuMeTpHYecKue,
90YITHOCKOITYECKHUE,
KaJIOPUMETPHYECKHE,
INMEKTPOXUMHYECKHE METO/IBI
HoJTydeHHs] PU3MKO-XUMUUESCKUX
JIaHHBIX MIPU PELIEHUN
TEPMOAUHAMHUYCCKUX,
KMHETUYCCKUX U APYTUX 3a7a4
XUMHH

Cabo 3HaeT METOJIbI
00paboTKH
JKCIIEPUMEHTAIBHBIX JIAHHBIX, B
TOM YHCJIC CTATUCTHYCCKHUEC,
NpaBHJIa PEJICTABICHNU
OKCIICPUMECHTAJIBHBIX JaHHBIX.
IMonstpuMeTpHYEcKue,
30YIUTHOCKOIMYECKHUE,
KaJIOpHMETPHYECKHE,
ANEKTPOXUMHYECKHE METO/IBI
noyueHus: Gpusnko-
XUMHUYECKUX TaHHBIX ITPHU
PECICHUH TCPMOJUHAMUYECCKUX,
KMHETUYECKUX U APYTrUX 3a4a4
XHUMHH.

3HaeT MeToAbI 00pPadOTKH
9KCTICpIMEHTAIBHBIX JaHHBIX, B
TOM YHCJIE CTATUCTUYECKUE;
IpaBuUiia IPeCTaBICHH
OKCIIEPUMECHTAJIBHBIX JaHHBIX.
[Tonspumerpuyeckue,
90yITHOCKOIINIECKHE,
KaJOPHMETPHIECKHE,
INEKTPOXUMHUUECKHAE METOIBI
TOTy4eHUS PU3UKO-XUMHIECKIX
JIaHHBIX [IPH PELICHUHU
TEPMOJUHAMUYCCKUX,
KMHETUYECKUX U JPYTUX 3aa4
XUMHH

‘VBepeHHO 3HAeT METOIbI
00pabOTKH SKCTIEPUMEHTATBHBIX
JIaHHBIX, B TOM YHCIIe
CTaTHCTUYECKHUE; ITPaBHJIa
NpeCTaBICHUS
OKCIICPUMECHTAJIbHBIX JaHHBIX.
INonspumerpudeckne,
90yIITHOCKOTINIECKHE,
KaJIOPHMETPHIECKHE,
INEKTPOXUMUIECKHAE METOIBI
HONTy4YeHHs PU3UKO-XUMHUYECKHUX
JIaHHBIX MPH PELICHUHU
TCPMOJUHAMUYCCKUX,
KHMHETUYECKUX U JPYTrux 3ajaq
XUMHU
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.YueOHas 1uTepaTypa, nevyaTHbie n3AaHus ONOJIMOTEYHOT0 (pOHIA

bubnuoTeunplii GOH YKOMILIEKTOBAH MEYAaTHBIMHU M3JaHUSMU U3 pacuera He MeHee (0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

1.1 AxmeroB H.C. OGmiast u Heopranudeckas Xumus: Y4ueOonuk s By3oB / H.C. Axmeros.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3a., crep. - M.: Beicm. mik., 2005. - 743 c.

1.2 I'muaka H.JI. O6mas xumust: YueOnuk mia 6akanaspos / H.JI. I'munka; [Tox pen. B.A.
ITonkoBa, A.B. babkoga. - 19-¢ u3a., nmepepad. u pom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u jgon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pomn. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii f1.A. O0mas u Heopranuveckas xumusi: YueOnuk / S.A. Yraii. - 4-e uzn.,crep. -
M: Brici.mk., 2004. - 527 c.

6.2. CnipaBouHo-OubOmorpadgpuyeckas aureparypa

2.1 Haymo B.M. Atom. Xumuueckas CBA3b M CTpOEHHUE BellecTBa: MoHorpadus/ B.U.
Haymos, I'.A. [lanuuea, JI.LH. Yetsipboxk, XX.B. Manynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxuuit Hosropon, 2012. — 344 c.

6.3. MeTonnueckne yKa3aHusl, peKOMEHIAIUH U APyrHe MaTepuabl K 3aHATHAM

B cnmcox «Metonuueckne ykazaHus, peKOMEHIAINKA U APYTUE MaTepUAIbl K 3aHATHUIM
BKJIFOYAIOTCS METOJWYECKHE YyKa3aHWs W PEKOMEHJAIUM 10 MPOBEACHHUIO JIA0OPATOPHBIX U
MPaKTUYECKUX YU€OHBIX 3aHATUH MO TaHHOW AUCITUTUIMHE:

6.3.1 Memoouueckue ykazanus, pa3padomannsle NPenooasamenimu:

3.1. Tankua A.JI.. OCHOBHBIE TOHSATUS U 3aKOHBI XMUMHH: y4eOHO-METOH. Tocodue K
MPAKTUYECKUM U TaOOPaTOpHBIM paboTaM U WHIWBUIYyaJbHBIC 3a/laHUS MO0 KypCy OOIas XUMUs
JUTSL CTYZICHTOB HEXUMUYECKUX CHEIHaTbHOCTEH THEBHBIX, BEUSPHHUX U 3a0UHBIX (GOpM 00ydeHHUS
/ AJL. Tankun, A.Jl. CamconoBa, T.B. CazontseBa // Huxuuit Hosropoa, HI'TY um. P.E.
AnexceeBa. 2018. - 19 c.

3.2. HaymoB B.1. DnemeHTH XUMUYECKOW TEPMOAMHAMUKU B Kypce 00Ilel XUMUN: METO/I.
yKa3aHusl K Ja0OpaTOpHBIM U MPAKTUYECKUM 3aHATHUSM IO KypCy OOIIeH XUMHUH sl CTYJIEHTOB
XUMUYECKUX M HEXUMHUYECKUX CIECIUATLHOCTEH THEBHBIX, BEUEPHUX M 3a0YHBIX (DaKyabTeTOB /
B.1. Haymog, XK.B. Mamnynesuu, I'.A. [TanugeBa, T.B. Ca3ontseBa / H. Hosropoa, HI'TY um. P.E.
Anexceena. 2010. — 49 c.

3.3. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKUX PEaKIIU:
METOMYECKUE YKa3aHUs 7Sl IPOBEJACHHSI KOHTPOJIBHBIX pa0OT U KOJIOKBUYMOB IO KypCy 00IIen
XUMHUU JJI CTYJICHTOB XUMHUYECKUX W HEXMMHUYECKHX CIEIHATBHOCTECH ITHEBHBIX, BEUCPHUX H
3a0uHbIX Gopm oOyuenus / I.H.bopucora, A.B. bopucos, FO.B. barranosa, B.K. OcmanoB //
H.Hosropoa, HI'TY um. P.E. Anekceesa. 2015. —49 c.

3.4. barranosa I0.B. CkopocTh XMMUYECKUX peaklHil. XMMHUUYECKOE PAaBHOBECHUE: METO/.
yKa3aHus AJs MpOBeNeHUs J1a0OpaTOpPHBIX 3aHATUN MO Kypcy oOmied XUMHM AJisi CTYAEHTOB
XUMHYECKUX U HEXMMHUYECKHX CIICIUATbHOCTEH JHEBHBIX, BEUCPHUX M 320YHBIX (DAKyIbTETOB /
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10.B. barranosa, I'.H. bopucogra, A.B. bopucos, K.B. Manynesu4, B.K. Ocmanos / H. Hosropon,
HI'TY um. P.E. AnekceeBa. 2009. — 37 c.

3.5. CamconoBa A.Jl. OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIUH: METOAMYECKHUE
YKa3aHUs K JJA0OPATOPHBIM U MPAKTUYESCKUM 3aHSATHSAM IO KypCy OOIIel XUMHUH JJisi CTYJCHTOB
XUMHUYECKHX U HEXMMHYECKUX CHEIUAITBHOCTEH THEBHBIX, BEUSPHUX U 3a09HBIX (OopM 00ydeHUs/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazonrbeBa // H.Hosropoa, HI'TY um. P.E. Anekceena.
2012.36.c.

3.6. bopucos A.B. KonrponpHble 3alaHusi MO T€ME PAcTBOPBI: METOJ. yKa3zaHUs JUIs
MPOBEJCHUS TEKYLIEro KOHTPOJIS MO Kypcy oOmed XMMHM W HEOPraHMYeCKON XHUMHUU IJis
CTYJCHTOB XUMUYECKUX 1 HEXUMUYICCKUX CIIECIUATHHOCTEH JHEBHBIX, BEUCPHUX U 3209HBIX (POpPM
oOyuenust / A.B. bopucos, A.Jl. CamconoBa, I'.H. bopucosa / H.Hosropon, HI'TY um. P.E.
AnexceeBa. 2017. 14 c.

3.7. KoBameBa O.H. DnexkTpoXxuMmusi: METOAWYECKHE YyKa3aHHs K JIAOOpPaTOPHBIM U
MPAKTUYECKUM 3aHATUAM 10 Kypcy OOIel XUMUU AJsl CTYJCHTOB XUMHUECKUX U HEXMMUYECKUX
CIEIMAIbHOCTeH JTHEBHBIX, BeUepHUX M 3a04HbIX (opm oOyuenus / O.H. Komanera, FO.B.
barranosa, B.K. Ocmanos, A.JlI. Camconosa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
S52c.

3.8. CmmpnoBa JI.A. CrpoeHue aroma: METOJUYECKHE YyKa3aHUs K MPAKTHUYSCKUM
3aHATHSIM 10 Kypcy OOImed W HEOPraHWYeCKOW XUMHH JUIS CTYACHTOB XHMHUYCCKHUX W
HEXMMHYECKUX CICIHATLHOCTeH THEBHOW M BedepHei ¢opm odyuenus / JLLA. CmupHoBa, XK.B.
Manynesud, I'.A. IlanmueBa, I'.®. Bomomun, JI.H. Yerwip6ok, C.B. Kpacnomybckas // H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.9. KomaneBa O.H. Crpoenue aroma. XuMHUYecKas CBs3b: METOA. YKa3aHHS s
MPOBEJCHUS KOHTPOJBHBIX PabOT M KOJUIOKBUYMOB IO Kypcy OOIIed XUMHUU Al CTYICHTOB
XUMHUYECKUX U HEXUMUYECKUX CIEIUANTBHOCTEH THEBHBIX, BEUEPHUX M 320YHBIX PopM oOyueHus /
O.H. Kosanesa, T.B. CazontbeBa, A.Jl. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16c.

3.10. HaymoB B.M. Xumuueckasi CBSI3b: METOJI. YKa3aHUS K MPAKTUYECKUAM 3aHSATHIM TI0
Kypcy OOIIeld XWMHH JUIS CTYJSHTOB HEXUMHUYECKHX CIEIUAITBHOCTCH THEBHBIX, BCUCPHHUX U
3aouHbIX ¢akyiasTeToB/ B.1. Haymos, JI.H. Uetsipbok, I'.A. Tlannuesa // H. Hosropon, HI'TY
uM. P.E. Anekceesa. 2012. 37 c.

6.3.2 Memoouueckue ykazanus, pazpadomanuvie HI'TY

3.1. Meronuueckue pPEeKOMEHJAIMK 1O OpraHu3alMy ayJUTOpPHOM paboThl. IIpUHATHI
YyeOHno-meroanueckuM coetoM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpens 2013 r.
DJIEKTPOHHBIN aJpec:

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

3.2 Meroanueckue peKOMEHJALUU 10 OPraHMU3alMU U IJIAHUPOBAHUIO CaMOCTOSITENILHOMN
paboThl cTyneHTOB No aucuuruinHe. [IpuHaTel YueOHo-MeToanueckum coBetomM HI'TY um. P.E.
Anexkceesa, IIPOTOKOII Ne 2 oT 22 amnpes 2013 r. DNEKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 VueGnoe mocobue «IIpoBeneHue 3aHATHN C MPUMEHEHHUEM HHTEPAKTHUBHBIX (HOPM H
MeTronoB  oOyuenusi», Epmakoa T.M., MHWeamkwn E.I'., 2013 r. DaeKkTpoHHBII
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aapec:http:/www.nntu.ruw/RUS/otd_sl/ymy/metod dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHOOPMAILIMOHHOE OBECIIEYEHUE JUCHUITJINHbBI

VY4eOHBI Tpolecc MO JUCHMIUIMHE  O0eCredeH HEOOXOAUMBIM  KOMILIEKTOM
JUICH3UOHHOTO M CBOOOJHO PacIpOCTPAHSIEMOTO MPOTPAMMHOTO OOECIEUCHHUs, B TOM YHCIIE
OTEYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO IUCHUIUIMHE ompeaeneH B Hactosmed PIIJ] u
MOJITIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

7.1. Tlepeyenbr pecypcoB HHGPOPMAIHMOHHO-TEJEKOMMYHHKAIIMOHHON  CeTH
«/HTepHEeT», HEOOXOAMMBIX JIS OCBOEHM S JUCUMIIJIMHBI (MOXYJIs)

[lepeuens mpoOrpaMMHBIX IPOAYKTOB, HCIIOIb3YyEMbIX MPH MPOBEACHUN PA3IUYHBIX BUIO0B
3aHSATUN N0 TUCHUIUTAHE (OTKPBITHIN TOCTYI):

1. Koncynerantllntoc [DnexTponHslii pecypc]: CpaBodHasi mpaBoBasi CUCTEMA. -
Pexum noctyna: http://www.consultant.ru/.

2. Hayunas »snexktponHas Oubmuoteka E-LIBRARY.ru. — Pexum pnocrymna:
http://elibrary.ru/defaultx.asp

3. DnekTpoHHas OubaumoreyHas cuctema [IOBOKCKOTO —TOCYAapCTBEHHOTO
VHHUBEPCHUTETA cepBuca [DnexTpoHHbIN pecypc]. — Pexxum
nocryna:http://elib.tolgas.ru./ - 3aru. ¢ ’xpaHa.

4. DNeKTpOHHO-OMOIMOTEeYHasl cUcTeMa Znanium.com [DIEKTPOHHEIN pecypce]. -
Pexxum noctyna:http://znanium.com/.

5. OtkpeiToe o0OpazoBaHue [DnexkTpoHHBIH pecypc]. - Pexum npoctyma:
https://openedu.ru/. - 3ara ¢ skpana.

6. Polpred.com. O630p CMU. [lonnomexcmosas, muocoompaciesas 6a3a OanHvLx
(/1) [Dnexmponnviii pecypc]. - Pearcum docmyna:http://polpred.com/.

7. Bazvi  Oaumvix Bcepoccuiickoeo uncmumyma HAyuHOU U MEXHUYECKOL
ungpopmayuu (BUHUTH PAH) no ecmecme@enHviM, MOUYHBIM U MEXHUYECKUM
Haykam dnekmponnwiil pecypc]. - Pexcum docmyna: hitp://www.viniti.ru.

8. Vuusepcumemckas ungpopmayuonnas cucmema Poccus [Onexmpounsiii
pecypc]. - Pearcum docmyna: http://uisrussia.msu.ru/.

7.2. IlepeyeHb NMPOrpaMMHOIO odecmeyeHHs] U MH(POPMALHMOHHBIX CHPABOYHBIX
cucTremM

Taonuya 7 - Ilepeuens 3neKkmponnblX OUOIUOMEUHBIX CUCHEM

Ne HaumenoBanue ObC Ccbuika, Mo KoTopoit
ocymectasercs gocryn Kk I6C
1 KoHCyJIbTaHT CTy/IeHTa http://www.studentlibrary.ru/
2 JlaHb https://e.lanbook.com/
3 FOpaiit https://biblio-online.ru/
Taonuuya 8 - Ilepeuens npocpammnozo obecneyenus
IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B IIporpammHoe obecneuyeHue
YHHBEPCHTETE HA JOTOBOPHOIi OCHOBE CBOOOHOI0 pacnpoCcTpPaHEeHUs!
Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark Open Office 4.1.1 (uneH3us
Premium, norosop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moanucka MSDN 4689, moamnucka Adobe Acrobat Reader
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14) (FreeWare)
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IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B
YHHBEpPCHUTETE HA JIOTOBOPHOIl OCHOBE

IIporpammHoe obecnevyenune
CcB00OOTHOT0 PACIPOCTPAHEHUS

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

Microsoft Office Professional Plus 2007 (iumen3us Ne
42470655)

Microsoft Office (nmumen3ust No 43178972)

Windows XP gt Ne 65609340

Office 2007 sium. Ne 43178971

Microsoft Windows XP Professional (siumiensus Ne 43178980)

MicrosoftOffice 2007 (mumensust Ne 44804588)

1C mpeanpusitre 8.1 (JTUIEH3MOHHOE COTJIAIICHHE
No800908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (nmunen3us Ne 65112135)

Dr.Web (norosop Ne 31704840788 ot 20.03.17)

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

Texoskcnept (Jorosop Nel00/860 ot 22.12.2016)

B T1abn. 9 ykaszaH mepedeHb NPOPECCHOHANBHBIX 0a3 JaHHBIX W HWH()OPMAIMOHHBIX
CIPaBOYHBIX CHUCTEM, K KOTOPBIM OOecIlie4eH AOCTYyN (yAajeHHBIH NOoCcTym). /laHHBIA NepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimu OI'OC BO.

B manHOM pa3zene MOryT OBITh NMPHBEICHBI PECYPChl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HAWTH TOJE3HYIO JIs Kypca WH(POpPMAlWio, B T.4. CTATUCTHYECKUE WM CIPABOYHBIC
JIaHHbIE, y4eOHbIC MaTepPHAaIIbl, OHJIAWH KYPCHI U T.JI.

Taonuuya 9 - Ilepeuenv coepemenuvix npogeccuonanrbHplX 0a3 OAHHBIX U
UHPOPMAUUOHHBIX CRPABOYHBIX CUCEM
HocTtyn k pecypcey (yaajieHHbIH
e HanmenoBanue npogeccuoHajabHON 0a3bl JAOCTYIH ¢ YKa3aHUueM
" | maHHBIX, ”HPOPMAIMOHHO-CIIPABOYHON CHCTEMbI CCBIIKH/I0CTYN U3 JIOKAJbHOH
CeTH YHHUBEPCHUTETA)

1 baza  pgaHHBIX  CTaHAapTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTponHass 0a3a  u30paHHBIX  CcTaTe MO .

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

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

4 . http://www.ncva.ru
OIICHOYHOU AESITEIIbHOCTU
CnpaBoyHas MpaBoBas cucremMa .

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

6 JOCTYII U3 JIOKAJTbHOM CEeTH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1J1s1 UYHBAJINJIOB U JINI{ C OB3

B T1abn.10 ykazaH mepedeHb

O6p&30BaTCJIBHBIX peCypCoOB,

UMeroImuX  (HopMBl,

aJaTUPOBAHHBIE K OTPAHWYEHUSIM HX 3/I0pPOBbs, a TAaK)KE CBEICHHMS O HAIWYUU CIEHHAIBHBIX
TEXHUYECKUX CpPEACTB OOYYEeHHs KOJUIEKTUBHOIO M HHIUBUAYAJbHOTO IMOJIb30BaHMs. I[Ipu
3allOJJHEHUN TaOJIMIBl MOXKET OBITh MCIOJB30BaHAa MH(OpMaLMs, pa3MElleHHas B IMOJApas3jese
«ocrynmuas  cpema»  cneuumanusupoBaHHoro pasnena caiita HITY  «Csemenust 00
obpasoBatenbHOM opranuzarme» https://www.nntu.ru/sveden/accenv/
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Taonuya 10 - Obpazosamenvusie pecypcol 014 uneaniuoos u auy ¢ OB3

Ilepeuenb 00pa3oBaTeJbHBIX PECYPCOB,
Ne NMPUCTOCO0JIEHHBIX VIS MCIOJIb30BAHUS
uaBajaugamMu u gunamu ¢ OB3

CaeleHNs 0 HAJTUYUM CHIEIUAIBHBIX
TeXHHYECKHUX CPeJACTB 00yYeHHs
KOJUIEKTHUBHOT0 M HHIMBH/YaJIbHOI0

MMOJIb30BaAHUSA

1 OBbC «KOoHCYJIBTaHT CTYJEHTa»

03BYYKa KHHT M yBeJIM4eHue mpudra

9BC «Jlaup»

CHeIHaIbHOE MOOMIIbHOE NPUIIOKEHHE -
CUHTE3aTOp peuH, KOTOPBIA

2
BOCITPOM3BOJIUT TEKCThI KHUT i MCHIO
HaBUTALIUHA
3 ObC «tOpaiit» BEPCUS TSI CIIA00BUIATITUX

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE, HEOBXOAUMOE J1JIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOUHECCA 110 JUCHUIIJIMHE

YyeOHbIe ayquTOpUN I TPOBEJACHUS 3aHATUA IO

JUCIUTIJINHE, OCHAIIICHBI

O60py,Z[OBaHI/IeM U TCXHHUYCCKUMU CPCACTBAMU 06yquI/151, COCTaB KOTOPBIX OIIPCACIICH B

JTAHHOM pa3Jielie.

Taonuya 11 - Ochawiennocmos ayOumopuil U nomewieHuil 01 CamoCmoOAme1bHOl
padomul cmyOeHmoe no OucyunIuHne

HaunmeHnoBanue .
P —— OcHalIeHHOCTDH AyIMTOPHIA IIepeyeHb JMIEH3MOHHOTO
¥ P . NMOMeIIeHU U MOMeLleHH i NMPOrpamMMHOIo odecriedeHusl.
Ne NoMelleHu 1J1s N
N AJIS CAMOCTOSITEJIbHOM PexBH3MTHI OATBEPKIAIOLIETO
CaMOCTOSTEIbHOM
padoThI AOKYMEHTAa
padoThI
1. Jlocka menoBas - 2 IT.
2. Cronbl 1abopaTOpHBIE
(pabouee mecTo cTynenta) Ha 30
4er.;
3. Pabouee mecTo
6261

yaeOHas ayJUTOpHUS IS
MPOBEICHUS MPAKTHYECKUX
1 TabOpaTOPHBIX 3aHATHH,
IPYIIIOBBIX U

npernojaBarens — 2 mrT.;

4. BeitsoxHble Kadel - 2 1mT;

5. O6opynoBanue st
MPOBEICHUS J1a00PATOPHBIX
3aHATUH MO TUCIUTUTHHE XHUMUSL:

WHIMBUIyaTbHBIX
KOHCYJIbTAINH, mKad CyNIMiIbHBIN - 2 TIT.,
TEKYILEro KOHTPOJIS 1 INEKTPOXUMHYECKHE SUCHKH TS
1 NMPOMEKYTOUHOI n3mepenns DJ]C xuMmaeckoro
3JIEMEHTa - 3 IIT.,
arrectanuu (kadenpa
" 3JIEKTPOJIU3EPHI - 4 WIT.,
[ponssoscTaenHas BeIIpAMuTenu b5-47 — 6 wr.,
6e30MaCHOCTb, SKONOTHS U | pH-wetpsi «ATUI-301» - 4 .,
xumus" r. Hkami KaJIOpUMETPHI — 4 mr.,
Hogropogn, , Kazanckoe 1., | Becwl ananmuruaeckue 4 mir.,
12) muctmitop [9-10 - 1 .,

KOJIOOHArpeBaTeNy — 3 IiT.;
BOJIBTMETPHI 1dpoBsie B7-38 — 3 mit.,
BEChI TEXHUYECKUE — 2 IT.,
Tabnuiel Menaeneesa- 4 mr.,
n1abopaTopHas XMMUYECKas ocya u
PCaKTUBEI
Ha00p y4eOHO-HAIISTHBIX TTOCOOHH

6147 1.Tocka MenoBast 1. Windows XP, Prof, S/P3 (moamucka

2 yuebnas ayautopus mis | 2. Pabouee MecTo npenojaBareiis Dream Spark Premium, norosop

MIPOBEJCHUS 3aHATUHN

3. Pabouee mecTo cTyzneHTa - 64

NeTr113003 ot 25.09.14);
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Haumenosanue
ayJAUTOPHUI U

OcHaleHHOCTh ayAuTOpHii
NOMeIeHu ¥ MOMeIleH i

IIepeyeHb JTMIIEH3MOHHOTO

NMPOrpaMMHOI0 o0ecreYeHusl.

Ne NoMeleHn | s .
N JJIs1 CAMOCTOAITEILHOM PexBU3UTHI NOATBEPKIAKOIETO
CaMOCTOATEJIbHOM
padoThI JOKYMEHTAa
padoThI

JICKIIMOHHOTO U
CEMUHapCKOro TUIIa,
TPYIIOBBIX U
WHIUBUAYATbHBIX
KOHCYJIbTallUH,
TEKYLIEro KOHTPOJIS U
IIPOMEXYTOUHOMI
artectanuu (kadeapa
"[Ipon3BoACTBEHHAS
0e30IMaCHOCTD, SKOJIOTUS U
xumust" . Huoxamin
Hogsropon, Kazanckoe 1.,
12)

Yel.
4. TlepcoHATIBHBIN KOMIBIOTEP

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

6265
yueOHast ayAUTOPHS JUTS
MPOBENCHUS 3aHATUI
JEKIOHHOTO U
CEMHHApCKOro THIIA,
TPYIIOBBIX U
WHIUBUAYAIBHBIX

1. JTocka menoBas - 1 i,
2. Tabmuma JI.1. Menneneesa - 1

3 KOHCYJIbTallUH, IIT.
TEKYILEro KOHTPOJI 1 3. Pabouee MecTo nmpenoaaBaTens
MIPOMEKYTOYHON 4. Pabouee mMecTo cTyneHTa - 42
arrecranuu (kadeapa qerl.
"IIpousBoaCTBEHHAS

0€e301aCHOCTb, DKOJIOTHS U
xumusa" T. Hrokamit

Hogsropon, Kazanckoe 1.,
12)

10. METOAUMYECKHUE PEKOMEH/JALIMU OBYYAIOLIUMCHA
ITO OCBOEHHMIO JTUCHUIIJIMHBI

10.1. OOmue MeTOoaAMYECKHE PEKOMEHJAANMH AJs OO0yYalIIUXCS IO OCBOEHHUIO
AUCIHHILIMHBI, 00pa3oBaTe/bHbIe TEXHOJIOTHHN

JucuunimHa

peanusyercs

MOCPEACTBOM

MIPOBEACHUS

KOHTAKTHOM  pabOTBI ¢

oOyyaromuMucs (BKJIOYas MpPOBeJIEHHE TEKYIIero KOHTPOJS YCIEBAEMOCTH), CaMOCTOSTEbHON
paboThl 00yUaOIIUXCS U TPOMEXKYTOUHOM aTTecTaliy.
KonrtaktHas pabora MOXeT ObITh ayTUTOPHOI, BHEAYTUTOPHOM, a TakKe MPOBOAUTHCS B

ANIEKTPOHHON HWH(GOPMAIIMOHHO-00pa3oBaTeibHON cpene yHuBepcutera (mamee - DOUMOC). B
cllyyae IpPOBEIEHUS YacTH KOHTAaKTHOW paboThl mo mucuuiuinae B DMOC (B cOOTBETCTBHM ¢
pacnycaHueM Y4eOHBIX 3aHSTHI), TPYAOEMKOCTh KOHTakTHOW paboTel B DMOC skBHBajIeHTHA
ayJIUTOpHOM pabore.

[IpenogaBanne  JUCIUIUIMHBI
00pa30BaTeNbHbIX TEXHOJIOTHUA:

-0a1bHO-PeUmuUH208as MeXHON02USA OYEHUBAHUA(NPU HATUYUL),

- KOJLIOKBUYM,

- KOHMPOAbHAS paboma,

- mecm;

- omuem no 1a60pamopHuiM pabomam.

BEACTCA C IMPUMEHCHUEM CICOYIOIIUX BUJI0B
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[Io wToram TeKylel yCIIEBa€MOCTH CTYIEHTY MOXET OBITh BBICTABIICHA OIIEHKA IO
MIPOMEKYTOUHOM aTTecTallii B COOTBETCTBUHU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIEHTHI,
BBITOJIHUBIINE BCE 00s3aTENbHBIC BUJBI 3aINITAHUPOBAHHBIX YUYEOHBIX 3aHATHN K MPOXOXKICHHIO
MIPOMEXKYTOUHOM aTTecTanuu (IK3aMeHy).

PesyabraTr 00yyeHus cuurtaercsi cOPMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHeE, €CIIU
TEOPETUUECKOE COJIepKaHKe Kypca OCBOCHO MOJMHOCTHIO. [Ipu yCcTHBIX coOeceloBaHUAX CTYACHT
HCUEPIIBIBAOIIE, MTOCTIEIOBATEIbHO, YETKO M JIOTUYECKH U3JaraeT y4eOHbIH MaTepua; cBOOOTHO
CIpaBJseTCA C 3aJa4aMH, BOIPOCaMHM M APYTMMHU BHJIAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH NporpamMMmoi 3aaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBIIGHHBIMH TpEOOBAaHUSIMH, CTYACHT CHOCOOEH
AQHAJIM3UPOBATh IIOJYYEHHBIE PE3YyJIbTaThbl, IPOSABISET CAMOCTOSTEIBHOCTh IIPU BBITOJIHEHUH
3aJaHUN.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €ClU
TEOPETUYECKOE COJEepKAHUE Kypca OCBOCHO MONHOCTBIO. [lpu ycTHBIX coOecenoBaHUAX CTYIEHT
MIOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3jlaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3aJayaMy, BOIMPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyroluX NPUMEHEHHUs 3HaHWil; Bce
MPEeyCMOTPEHHBIE paboueil y4eOHOW MpOrpaMMOi 3aJaHWsl BBIOJHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIOCOOCH aHAIM3UPOBAThH MONYUYEHHBIE PE3YNIbTATHI;
IIPOSIBIISIET CAMOCTOSTEIBHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

Pe3yabTaT 00y4yenus cunraercss HeC()OPMHUPOBAHHBIM, €CJIU CTYJICHT IPU BBIIOJTHEHUN
3a/laHuil HE JIEMOHCTPHUPYET 3HAHUU y4eOHOro MmaTepuana, JAONYCKaeT OMMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBIMIONHSACT 3aJlaHusl, HE JEMOHCTPUPYET HEOOXOAUWMBIX YMEHHI,
KauyeCTBO BBINOJIHEHHBIX 33JJaHUM HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITIOJTHEHHS OIICHEHO YMCJIOM OassioB HIDKE TPEX IO OLEHOYHOM CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauyeckue yKa3aHusi JAJisl 3aHATHH JIEKIHOHHOTO THIIA

JIeKIMOHHBIN KypC IPEAnojaaraeT CHCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro TuTaHa. B X0/e JeKIMOHHBIX 3aHATUN PACKPBIBAIOTCS 0a30BbIE BOMPOCHI B paMKax
KOKJIOH TeMbl AUCIUIUIMHBI (Tabnuia 4). O003HAYarOTCS KIFOYEBBIC ACTEKTHI TEM, a TaKXKe
JIeNar0TCs aKIEHThl Ha HamOoJiee CIIOKHBIE M BaKHBIC TOJIOKEHUS H3y4aeMoro marepuara.
Matepuanbl JEKIUIl SBISIOTCS OMOPHOM OCHOBOWM JUIsi TMOATOTOBKH OOy4arommxcs K
MPaKTUYECKUM 3aHATUAM / Ja0OpaTOpHBIM paboTaM M BBIMOJHEHUS 3a/laHUM CaMOCTOSITEIHHON
paboThl, a TaKKe€ K MEpONPHUATHUSAM TEKYIIEro KOHTPOJS YCHEBAEMOCTH W TPOMEKYTOUHOM
aTTECTAIUU 10 TUCIHUIIINHE.

B xome neKIMOHHBIX 3aHATHI PEKOMEHIYeTCs BECTH KOHCIEKTHPOBaHHE Y4eOHOro

MaTrepuana.

10.3. Meroauueckue YKa3aHUsi MO OCBOEHHMIO JAWCHMIUIMHBI Ha J1a00pPaTOPHBIX
padorax

JlaGoparopHble pabOThl MO3BOJSIOT NPUOOPECTH CTyAEHTaM yMEHHs paboTaTh C
XUMHUYECKHMMH peareHTaMu, MoCy/10i U MpUOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
MMPOBOAWUTH NMEPBHUYHBIC HAYYHBIC HCCIICAOBAHUS. B Ha60paTOpHBIe pa6OTBI BBCJCHBI JJIEMCHTHI,
MOBBILIAIOIINE HMHTEPEC CTYAEHTOB K HUM M MX IIO3HABaTEJIbHYKO aKTUBHOCTh. Hampumep, B
pabote "OmpeneneHue MOJSAPHON MacChl SKBHBAJICHTA MeTalla" OMpENenseTcss HE TOJIBKO
DKBHUBAJIEHTHAas Macca (JIMTEpaTypHBI BapuaHT), HO W aTOMHas Macca Meramna. B pabote
"Omnpenenenne TemioBoro 3d@dexra peaknuu" TETUIOEMKOCTh KaJOpUMETpa OIMpeaesaeTcs
METOAMYECKH 0ojiee TPpaMOTHO, YEM 3TO ONKCAHO BO BCEX JAaOOpAaTOPHBIX MPAKTUKyMax, a B
pabore "CKOpOCTh XMMHUYECKOW peakinuu', TTOMHUMO KadeCTBEHHBIX 3aBHCHUMOCTEH CKOpPOCTH
peaKuuy OT KOHIIEHTpAallMU PEArceHTOB U TEMIIEPATyphl, CTYAEHTHI PE3YyIbTaThl JKCIIEpUMEHTA
00pabaThIBalOT KOJIMYECTBEHHO U BBIYMCISIOT SHEPTUI0 aKTUBALMU U KUHETHYECKUU MOPSA0K
peaxkuu.

17



JIns TOBBILICHUSI T103HABATEIbHONW AaKTUBHOCTU CTYJCHTOB U TNPUOOPETEHHS HMH
NEPBUYHBIX HABBIKOB HAY4YHOI'O HCCIIEIOBaHMs, B 3TH KJIacCHYecKHue J1abopaTOpHbIe padOThI
BBEJICHBI AJIEMEHTHI HAYYHOI'O UCCIIEOBAHUS, KaK-TO:

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

0) OOBSICHUTH NPOTEKAHUE OJHON pEaKUUH M HEe MPOTEKaHWEe APYrod, Ha MEpBBIN B3I
oJ00HOM, peakIuy;

B) IIpeAcKa3aTh IPAKTUUECKOE 3HAYEHUE TOW WJIM HMHOM pEaKlMH, CONPOBOKIAIOLIEICS
HEOOBIYHBIM 3(PPEKTOM, U T.JI.

[ToaroToBKy K Kax10ii 1abopaTopHON paboTe CTYAEHT AOJDKEH HauaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATUS, KOTOPBIM OTPaKaeT COACPKaHUE NPEIJIOKEHHON TEMBI.

[Tocne BbIMONHEHUS KaXI0W JTabopaTopHO pabOTHI CTYIEHT OQOPMIIET OTYEeT, B
KOTOPOM YKa3bIBAalOTCs LIeM PalboThl, XOA pabOThl, JAeTCs PUCYHOK M OIMCAHUE YCTAHOBKH,
Ta0JIMLa YUCICHHBIX PE3yJIbTaTOB, BBIYMCIEHUS U BBIBOBI.

[Ipu ouleHuBaHUM 1a00PATOPHBIX pabOT YyUUTHIBACTCS CIIEAYIOLIEe:

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

- Ka4ecTBO O(OPMIICHHSI OTYETa TT0 padoTe;

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

10.4. MeToauyeckue YyKa3aHUsI MO0 OCBOGHHI) [JHCHMIUIMHBI HA 3aHATHAX
CeMHHAPCKOro THIA

[IpakTHyeckue 3aHATUS HaNpaBiIeHbl HA (POPMUPOBAHKUE HABBIKOB PELLICHUS MPAKTHUECKUX
3a/1a4, IPUMEHSAS IOJyYEHHBbIE TEOPETUYECKUE 3HAHMS, a TAaK)KE€ HABBIKOB CaMOCTOSITEIBbHOM
paboThI 1OJ1 PYKOBOZCTBOM IPENOaBaTEsl.

Ha mpakTuueckux 3aHATHSAX MPOBOJIUTCS PEIIEHUE PAcUeTHBIX 3aJady M YINpaKHEHUU B
npoiiecce nNpopabOTKM Haubosiee CIOXKHBIX B TEOPETUYECKOM ILIaHEe MPOoOJieM U MPOBOJSATCS B
Tpex ¢popmax:

1. yCTHBII OIIPOC CTYAEHTOB IO KOHKPETHOM TEMaTHUKE IPAKTUYECKOTO 3aHATHUS;

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

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

10.5. MeToau4eckue yKa3aHusi 0 CaMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrosTenbHass paboTra oOecrneyuBaeT MOJATOTOBKY OOydaromlerocs K ayJIuTOPHBIM
3aHATUSAM M MEPONPUITHIM TEKYLIEro KOHTPOJS M MPOMEKYTOUYHOM aTTeCTallud MO U3ydaeMou
aucuuIinHe. Pe3ynbTrarel 3TOW MOATOTOBKH TPOSIBISIOTCS B aKTUBHOCTH OOYYaromierocs Ha
3aHATHSIX W B KayeCTBE BBIOJIHEHHBIX MPAKTUYECKUX 3aJaHUil M JIpyrux (opM TeKyIero
KOHTPOJISA.

[Ipu BBITONTHEHWHM 3alaHU JJII CAMOCTOSITEILHOW PabOTHI PEKOMEHIyeTCs MpopaboTka
MaTepUANIOB JIEKIUH MO KAKIOW NIPOUAECHHOM TEME, a TaKKe H3YyUYEHUE PEKOMEHIAYEMOU
JIUTEPATypPhl, IPEJICTABIECHHON B pazzaene 6.

B mporecce camocToATenbHONM pabOThl MPU W3YYEHUU TUCHUIUIMHBI CTYIACHTHI MOTYT
paboTaTh Ha KOMIMBIOTEPE B CHEIUATM3UPOBAHHBIX ayAUTOPHUSAX I CaMOCTOSITEIIBHOW PabOTHI
(ykazano B T1abn. 11). B ayauropusx wumeercs JocTym uepe3 HMH(POpPMAIHMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTepHeT» K AJIeKTPOHHOUW MH(GOPMAIITMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anekrporHoi 6udnnoreunoi cucreme (3bC), rae B 21eKTpOHHOM
BUJIE pacrojiaraioTcsi ydeOHble M y4eOHO-METOAMYECKHE MaTepuaibl, KOTOpble MOTYT OBITh
WCIIOJIE30BAHBI JIJIsl CAMOCTOSATEIHHON PabOTHI MPU U3YUYEHUHU JUCIIUILTAHBL.

Jlnst oOydarommxcsi Mo 3a04HOM (opMme OOydeHHsI CaMOCTOsATeNbHas padoTa sIBISETCS
OCHOBHBIM BHJIOM Y4eOHOM 1eATeIhHOCTH.
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10.6. MeToanyeckue yKa3aHus JJisl BbINOJHEHUSI KOHTPOJbHBIX padoT
[Ipu uzyyenun kypca « XMMUN» MPOBOJUTCS 2 KOHTPOJIbHBIE PAOOTHI .
B kouTponpHyto paboty Ne 1 BXOAST BONPOCHI MO XMMHYECKOH TepMOIUHAMHUKE U

XUMHUYECKON KUHETHKE (CKOPOCTb XUMHUYECKHMX pEeaKUUid, XMMHUYECKOE PABHOBECHE, BIIMSHHE
TEMIIepaTypbl Ha CKOPOCTh XHMMHUYECKOH peakiuuu u T.1): Bapuant 1 - 28 (mo BBIOOpY
npenojasaresnis) u3 meroauueckux ykaszanuii: I'.H. bopucosa, A.B. bopucos, H0.B. barranoga,
B.K. OcmanoB OcHOBHbIE 3aKOHOMEPHOCTH IpOTEKaHHUd xumuueckux peakuuit. H.Hosropop,
HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B koutponbHyto paboty Ne 2 BXOAST BOIPOCH MO CHEAYIOIIMM TEMaM: CIIOCOOBI
BBIPQXCHHSI KOHIEHTPALMU PACTBOPOB M CBOMCTBA PacTBOPOB AJIEKTPONUTOB: BapuanT 1-30 (mo
BBIOOpY TMpernoaaBaTens) u3 MmeTonuueckux ykaszanwii: A.B. bopucor, A.J[. Camconora, I.H.

bopucosa Kontponbusle 3aganus no treme pactsopsl. H.Hoeropon, HI'TY um. P.E. Anekceesa.
2017. 14 c.

11. OUEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISAI OCBOEHUSA U CIHUIIJINHbI

TunoBbie KOHTPOJIbHBbIE 32/IaHUS WJIH HHbIE MATePUAJbl, HE00X0AUMbIE /ISl OLIEHKH
3HAHMI, YMEHHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYyIIero KOHTPOJIsl YCIIeBAeMOCTH

Bonpocsl, nnAnBUAYyaIbHbBIE 3aJaHUS] U 33]]a4H [IPEICTABICHBI B METOIMYECKUX YKA3aHUIX
K IIPaKTHYECKUM U J1abopaTopHbIM 3aHsTusaM [3.1 — 3.13], npeacraBieHHbIX B 11. 6.3.

Ilpumepovt munogvix 3a0anuii:

11.1.1. TunoBble 3a1aHUs K NPAKTHYECKUM (CEMUHAPCKUM) 3aHATUAM

3anstue Ne 24 (2 yaca)
CxopocTh XUMHYECKHUX peakiuii. XuMnuyeckoe papHoBecue. Pemenue 3agaq

1. WupuBuayanpbHOE peHICHHE 3a7a4d 10 XUMHYECKOW KHHETHKEe (10 BBIOODY
npernojiaBaTenss M3 METOAMYECKUX YKa3aHUM K J1a0opaTOpHBIM M IMPAKTHUYECKUM 3aHATHUSAM:
barranosa O.B., bopucosa I'.H., bopucos. A.A. u nap. «CKOpPOCTP XMMHUYECKHX pEaKLUM.
Xumuyeckoe pasHoBecre» H. Hosropoa, HI'TY um. P.E. Anekceesa. 2009. 37 ¢.)

THUITIOBBIE 3AJIAY:

1. Bo ckonbKO pa3 U3MEHUTCSI CKOPOCTh MPSIMOM peaKkIiuu
(peakuuio cUUTaTh FIEMEHTAPHON) IPU U3MEHEHUH JIaBJICHUS B N
pas?

a) 2C(1B) + Ha(r) 2 CaHa(T);

0) 2CO(1) + Oz(1) 2 2C0Oy(1)

B) 2C(TB) + O(T) 2 2CO(1);

r) 2NO(r) + Cla(r) 2 2NOCI(1)

1) CO(r) + HoO(1) 2 Ha(r) + CO2(1);

e) C(tB) + 2H2(r) 2 CHay(T)

2.B0o cKobKO pa3 HaJ0 YBEIMYHUTH JaBIEHUE B COCYJIE, YTOOBI CKOPOCTh peaKIuu

Ha(r) + Ix(r) = 2HI(r) Bo3pocna B 100 pa3?

3. Peakuus uper mo ypaBHeHH0o 2NO(T) + O2(r) 2 2NOy(r). HavanbpHbIe KOHIIEHTpAINH
pearupytomux Bemect O0bu1H [NO] =0,8 moinp/it; [O2] = 0,6 monws/n. Kak u3MeHUTCS CKOPOCTH
pEaKIMU, eCIM KOHIEHTPALUIO KUCIopoJa yBeauduTh 10 0,9 MO/, a KOHIEHTpaIHIO OKCUIa
aszora 70 1,2 mons/n (T=const)?

4. Ckopocts peakiuu Hy(r) + Ix(r) 2 2HI(r) npu [Hz] = 0,5mons/n u [I2] = 0,3 monb/n paBHa
0,018 Mo/ 1-MuH. PaccunTarh KOHCTAaHTY CKOPOCTH MPSIMOM pEaKIiH.

5. Cxopoctsb peakimu 2NO(T) + Oz(1) 2 2NO,(r) mpu [NO] = 0,3moms/i1; [O2] = 0,15 Moss/n
paBHa 1,2 -10"® mons/m-c. Paccumtars KOHCTaHTY CKOPOCTH.

17



6. Koncranra ckopoctu peakiuu oopazosanus HI u3 nmpocteix Bemects npu 781K pasna 0,16.
Yemy paBHa  CKOPOCTb  peakUMd B  HaydaJllbHbII  MOMEHT  BpEMEHHM,  Korja:
a) [I2] = 0,05 momnp/mt; [Hy] = 0,09 mons/m; [HI] = 0 monb/nb; 6) korna ycmneno obpazoBathes 0,04
moub/1 HIL

7. Koncranra ckopoctu peakuuu 2NO(T) + Oz(r) 2 N2O4(r) mpu HEKOTOpO# Temriieparype
pasua 0,5-10% 1% /mon’-c. Paccunrars ckopocts peakuun: a) mpu [NO] = 0,8 mous/x, [O;] = 0,6
Moab/it; [N2O4] = 0 wmomp/m; 6) uepe3 HEKOTOPBIA IPOMEKYTOK BPEMEHH, 3a KOTOPBIM
npopearuposaio 0,2 MOJIb/JI KUCIOPOAA.

8. Paznoxxenue N,O Ha MOBEpXHOCTH 30JI0Ta P BHICOKUX TEMIIEpPATypax MPOTEKAET 10

2,8?

9. Onpenenure TeMnepaTypHbIid KOAOPHUITUEHT CKOPOCTH

peaKknuu, ecly TNpH TOHW)KEHUH TeMmmeparypbl Ha 45° peakuus 3aMeymiack B 25 pas.
10. Kakoit nomkHa ObITh HEPIUs aKTUBAIMHM, YTOOBI CKOPOCTh PEaKIMM YBEIMYMUIach B 3 pasa
npu Bo3pactanuu temmeparypst oT 300 no 310K?

11. DHeprusi akTHBAIMK IMPOIIECCA TEPMUUYECKOTO PaA3NOKEHUsI HOIUCTOro BOAOPOJA paBHA
198 x/Ix/moinb. Kakas monst Moekyn o01agaeT JOCTaTOYHOM SHEpTrUei, 4TOOBI BCTYIHTD B ATY

Peakuuto npu temneparype S00K?

12. Bo cKOJIBKO pa3 yBEIHUUTCS CKOPOCTh peakuuu, eciau npu Temreparype S00K ee sneprus
AKTHBAIIMH, 32 CUET BBEJCHUS B PEAKIIMOHHYIO Cpely KaTanu3aTopa, YMEHBIIUTCS Ha
a) 4 xJx/Moib;0) 8xJk/Moib; B) 12k Ix/Moinb; T) 16k /[x/Moms; 1) 20k Ix/Monb;e) 30k 1x/MOb;
k) 35x/x/Monb; 3) 40k k/Mob; 1) 45k K/MOb.

13. [y cnenyrommx oOpaTHMBIX ITPOIIECCOB:

a) Na(1) + 3Ha(r) 2 2NHs(1)

6) Ha(r) + Cl; (r) 2 2HCI(1)

B) N204(F) 2 2N02(F)

r) CO(r) + HoO(1) 2 Ha(1) + CO4(T)

1) CHy(r)+ 20,(r) 2 CO2(r) + 2H20(1)

e) C(tB) + O2(r) 2 COy(1)

1) 3anucare MaTeMaTHYECKHE BBIPAKEHUS] KOHCTAHT paBHOBecHs K¢ 1 Ky,

2) Beruncnuts cootHomenue mexay K u K, npu 25%C;

3) Ucnonb3yst TaGIuUIIbI TEPMOJIUHAMUYECKUX BEIMYMH HaTH 3HaueHue K.

14. Tlo KAHHBIM 3HAYEHMSAM KOHCTAHT pABHOBecHs Haiith 3HadeHms AG® XuMmdeckux
peaKunii.

N IMpouece T,K K,
1 C(1B) + O2(r) 2 COx(1) 1300 4,17-10"
2 N,04(r) 2 2NO,(r) 298 0.141
3 N2(r) + 3H2(r) 2 2NHs(r) 298 6.3:10°
4 SO,(r) + 1/204(r) 2 SO4(T) 298 1.7-10%
5 Ha(r) + Dy(r) 2 2HD(r) 670 3,78
6 2C0,(r) 2 Oy(r) +2CO(r) 1393 1,410

15. Ina peakuun Ho(r) 2 2H(r) K, = 1,52-10°7 npu 1800K u K, = 3,10-10°® npu 2000K. Ha
OCHOBAHMU 3TUX JaHHBIX orpenenuTs 3HaK AH peakuuu. ( AH> 0 win AH< 0).

16. Peakums  XJOpHpOBaHUST ~ MOHOOKCHIA  yIWIlepoja  TPOTEKaeT 10  CXeMe:
CO(r) + Cly(r) 2 COCly(r). Ucxonnbie kounentpanuu CO u Cl, 6butn, cooTBeTcTBeHHO, 0,5 1
0,2 MOb/1. BBIUNCANTh KOHLIEHTPALIUU BCEX BEUIECTB B MOMEHT BpEMEHH, KOT/Ia KOHIEHTpaLus
xJiopa crana 0,1 MoJb/.

17. Konnentpauuu BemiectB B peakiuu CO(r) + HoO(r) 2 Ha(r) + COL(r) cocTausiu:

[CO] = 0,2 monb/1, [H,0] = 0,4 monw/n, [CO,] = 0,3 mons/i, [Hz] = 0,1 monb/n. Berauciuts
KOHIIEHTpAIlUH BCEX BEILIECTB B MOMEHT, Korjaa npopearuposaio 40% CO.
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18. MoaucTelit BOAOPOI TPH HAarpeBaHuM auccoruupyet mo ypasaenuro 2HI (1) 2 Ha(r) +
Io(r). Ilpu HexoTopoii Temneparype K¢ = 1,64. Paccuntats xonnyectso HI (B nmpouenrax),
MOJIBEPTILIEECs TUCCOLMAINU MTPU JaHHOU TeMIepaType, €CIIU ero UCXO0IHask KOHIICHTpaIus
cocTaBisiia 4 MOJb/II.

19. Ilpu narpeBanuu cmecu CO; u Hy B 3aKphITOM COCYJIe YCTAaHOBHIJIOCH PaBHOBECHE COy
(r)+ Hz (r) 2 CO(r) + HyO(1). IIpu T=1123K Kc = 1. CkonbpKko Moei quokcua yriepojia Haio
B35Th Ha | MOJb Bogopoaa, 4Todsl 70% mociieiHero npeBpaTuioch B BOIY?

20. O6mee naBieHue ra3os B cucreMe 1 atM. Onpeaenuts 00bEMHBIH MPOIEHT COJePKAHUS
MOHOOKCH/JA YIiepoaa B MOMEHT paBHoBecus Ui peakunu FeO(tB) + CO(r) 2 Fe(tB) + CO4(T),
ecau npu T=1273K K,= 0,4.

21. TIpu 630C K,= 1,27 ana peakuun N»Oy (1) 2 2NOy(r). Onpenenuts paBHOBECHbIE
napiualibHbIe 1aBJICHUS T'a30B, €CIH 0011ee JaBlIeHUE B COCTOSIHUN paBHOBECHUS ObUTO laTM.

22. IIpu xakoM oO01IeM JaBICHUH JOJIKHA HaXOUTHCSl paBHOBECHAsS CHCTEMa

PCls(r) 2 PCls(r) + Cly(r), uroos! napimansraoe aasienue PCls mpu 2500C 6bu10 paBao latm. Kp
=178

23. Nmeetcs cucrema, B KOTOpo# nporekaeT peakiust Ag,O (TB) 2 2Ag(TB) + 1/202(T)
AH 5 = 32,2 kJx. Kak ckaxkercst Ha KOHLIEHTpauyy KUCI0PO1a HaJl IOBEPXHOCTHIO TBEPIOM
¢a3bl: a) BBeIEHUE JIOMOTHUTENBLHOTO KonndyecTBa Ag,O; 0) MOBBIIIEHNE TeMIIEPaTyphI?

24. JIns peakuuu 3Fe(TB) + 4H,0(1) 2 Fez04(TB) + 4Hy(T) AHC05 = -148,4kJIx. YKa3aTh, KaK
OyZIeT cKa3bpIBaThCs HA KOHIIEHTPALMU BOJIOPOa B PABHOBECHON CMECH: a) TIOBBIIIICHHE
TEMIIEPATyphl; 0) yBeTUYCHHE OOIIETO TaBIICHUS; B) YBEIMYCHHNE BECOBOTO KOJIMYECTBA JKeJe3a; T)
BBEJICHUE JIOTIOJHUTEILHOTO KOJMYECTBA BOASHOTO Mapa; 1) KaKk COOTHOCATCS SHEPTUU
aKTHBAIIMU MIPSIMOTO U 00paTHOTO Tporecca?

25. Jlana o6parumast peakrms: 4HCI(r) + O4(r) 2 2H,0(r) + 2Clo(r) AH 0= -112,24 kJIx. Kax
MOBITUSIIOT Ha PAaBHOBECHYIO KOHIIEHTPAIIMIO XJIOpa CIIEIYIOIINE H3MEHEHUS:

a) MOBBIIIEHUE TEMIIEPaTyphl; 0) yBeIHMUEHUE OOIIETO JaBICHUS;, B) YBEIMUYEHUE KOHIICHTPAIIUH
KHCJIOPO/Ia; T) YBEIUUYEHHE 00beMa PEaKIIMOHHOTO COCY/a; ) BBEACHUE KaTaau3aropa.

26. B xakoMm HampaBJIeHUH CMECTUTCS paBHOBECHE MPU YBETUYCHUH OOIIETO AaBIEHUS U ToYeMy?
a) Hy(r) + Ix(r) 2 2HI(1); 6) No(1) + 3H2(1) 2 2NHj3(1);

B) N2O4(r) 2 2NOy(1); r) 2C(rp) + Ha(r) 2 CoHa(T).

27. Jlna cnepyromux peakiuii paccuntate A H” , 1 onpenenuts, B KaKOM HarpaBlIeHUN
CMECTHUTCSI PAaBHOBECHE

MIPU MTOBBIIIEHUHN TEMIIEPaTyphl?

a) CaCOs(tB) 2 CaO(1B) + COy(1);

0) 2Mg(tB) + O2(r) 2 2MgO(TB);

B) Oy(T) + Na(r) 2 2NO(1);

) N2(1) + 3H(1) 2 2NH3(1);

21) N204(F) 2 2N02(F)

28.Vcrionb3ysl TaOIMYHBIC TaHHBIC, PACCYUTATH AHozgg , ¥ C y4eToM 3Haka (A Hozgg)Xp
OTIpEeIeNIUTh, KaK OTPA3UTCS Ha MOJOKEHUH PAaBHOBECHS MOBLIIICHNE TeMIIepaTyphl. B kakom
HaIpaBJICHUU CMECTHTHCSI paBHOBECHE , €CJIM TIPU | =CONSt yBEIMYHUTH BHEIIHEE JTaBICHUE?

a) 2S0,(r) + O2(T) 2 2S03(1)

0) H,S(r) 2 H2(T) + Spom0.

B) Hy(1) + Bry(r) 2 2HBr(1)

r) C(rpadut) + 2H,(r) 2 CHa(r)

a) Co H4(F) 2C, HQ(F) + HZ(F)

11.1.2. TunoBble 3agaHusi AJs J1a00pPaTOPHBIX padoT
JlabopaTopHoe 3ansiTie Ne 1 (2 yaca)
Onpenenenne IKBHBAJICHTHON MacChl MeTaJLIA
THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:
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1. llens paboThI

2. [Mopsitok BHIMOTHEHHS PaOOTHI

3. O0paboTKa IKCIIEPUMEHTAIILHBIX JAHHBIX

4. AHanu3 pe3yabTaToB

5. Cxema yCcTaHOBKH

6. Haiit skBHUBaJIeHTHYIO Maccy cepbl B coenuHeHusx HyS; SO3; FeSO,4; CuSO:s.

7. OT 4ero 3aBUCUT SKBHUBAJIECHT XUMHUYECKOIO 3JIeMEHTa: 1) OT BaJleHTHOCTH; 2) Bcerna

SIBJISIETCS] HOCTOSIHHOW BEJTMYUHOM.

8. Uemy paBeH oO0beM | MoJIb UII€aILHOTO Ta3a mpH 25 OC u nasnenuu 1 atM, mMacca ero
sKBUBaNeHTa — 29,65 r/Monb. UeMy paBHBI BaJICHTHOCTh W aTOMHAsi Macca MeTajula, Kakoil 3To
MeTami?

9. OnpenenuTh SKBUBAICHTHYIO Maccy MeTauia, eciau 0,4 T ero BBITECHUIU U3 BOJbI 624
miaH; ipu 470 °C u 743 mm pr. cr.?

10. 0,36 r metaina obpasytot 0,68 r okcuga. OnpeaenuTs IKBUBAJICHT METaIA.

11. Mpiubsixk o0pa3yer ABa OKCUIa, U3 KOTOPBIX OJMH COAEPXKHUT 65,2 % (Macc.) MBIIIbSKA,
a apyroit — 75,7% (macc.) Mbimbsika. OnpeaenuTs SKBUBAJICHTHbIE MAcChl MBIIIbSIKAa B 000MX
cinydasix. Hanrcats popmybl COOTBETCTBYIOIIUX OKCHUIIOB.

12. ChopmynupoBath 3aKOH IKBUBAJICHTOB, JJaTh €0 MAaTEMaTUYECKOE BEIPAKECHHE.

13. Kak onpeaenuTh SKBHUBAJICHT OKCHIA, €CJIM HW3BECTEH HKBHUBAJCHT JJIEMEHTA,

COEIMHUBLIETOCS C KMUCIOPOAOM?

14. JlaTe onpeneneHus 5KBUBAJIEHTA IEMEHTA, S3KBUBAJIEHTHON MacChl.

15. HaiiT sxBUBasieHTHYI0 Maccy Mapranna B coenquHeHusax: Mn(OH)a; KoMnOg; MnSOg.

16. Ckonbko sxkBuBaneHToB cogepkutcs B 200 r CaCOs; B 400 r NaOH?

11.1.3.TunoBblie Bonpockl (3aJaHus) A1 YCTHOro (IMCbMEHHOI0) ONpoca
JIEKIIUSA Ne 5
3aBucuMocTh ckopocTH peakuum ot Temmneparypsl. [lpunnun Jle-Illareane

TUIIOBBIE BOITPOCHI JJIAd TI'PYIIIOBOI'O OBCYXJIEHUA HA
JIEKIIMOHHBIX 3AHATUAX:

1. Kak 3aBHCHT CKOPOCTh XMMHYECKOM PEAKIMU OT KOHIICHTPALIMH PEarupyroluX BEIECTB
JUISL CJIO’KHBIX PEaKIMi?

2. Hanmmmre quddepernnanbHoe KHHETHIECKOE YpaBHEHHE PEaKIInu.

3. UYro Ha3bIBalOT nopsakoM peakuuu? Kak 3KCIEpUMEHTaIbHO OINPENEISIOT MOPSA0K
peaxkuy Mo JaHHOMY BELECTBY?

4. Kakx u3MEHSAIOTCS KOHLEHTPAllMM BEUIECTB BO BPEMEHH IO Mepe MPOXOKICHUS
peakiuu? HanummTe HHTErpaibHOE KUHETUYECKOE YPAaBHEHUE JIsl PEaKIMK IIEPBOTo MOpsiIKa.

5. Ot kakux (akTOpOB 3aBUCUT CKOPOCTb XUMHUYECKOW pPEAKIUH B TIeTEPOreHHBIX
cucremax?

6. Kak 1 modyemy 3aBUCHUT CKOPOCTb peaklMy OT TeMmmeparypbl? Hammmure ypaBHeHHE
Appennyca. KakoB ¢usmueckuil cMbICT KOHCTaHT YypaBHeHUs? Kakue sKcnepuMeHTalbHbIE
JTaHHbIE HEOOXOAUMBI ISl pacuyeTa SHEPTrUH aKTUBAILIUH?

11.1.4. TunoBbIe TeCTOBLIE 3aJaHUA

Tema «OcHOBHBIE M0JI0KEHHS, 3JIEMEHTHI XMMHYeCKOH TePMOJIMHAMMKH M TeIllJIOBbIe
3¢ deKThl XMMHUYECKUX PeaKImuii»
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7.

TennoBoii 3pdeKT peakuu XapaKTepU3yeTcss N3AMEHEHHEM
1) sHTpONINY;

2) SHTaJIBIINY;

3) NOBBILIEHUEM TEMIIEPATYPHI;

4) BHyTpEHHEHN YHEPIUH.

Peakius nporekaeT caMOIIpOM3BOJIBHO B IIPSIMOM HAIPaBJICHUH, €CIIH
1) AH<0;

2) AG<0;

3) AS>0;

4) AH>0.

DHTPONHSA ABISAETCS XapaKTEPUCTUKON

1) TEmIOTHI CUCTEMBI;

2) Gecriopsiika CUCTEMBI,

3) NOTeHLMAIbHOW SHEPTUU CUCTEMBI;

4) nBUXKEHUS MOJIEKYJI.

TennoBoil 3¢ ekt peakuu 3aBUCUTE OT

1) TeMniepaTypsl OKpy>Karomien cpeabl;

2) naBJI€HUS B CUCTEME;

3) Ha4aJIbHOTO U KOHEYHOTO COCTOSIHUSI CUCTEMBI,

4) nyTH NPOTEKAHUS PEaKLUH.

B xone peakuuu npoucxouT BhIJCICHNE T'a3a — CUCTEMA pacllupsieTcs, IPU 3TOM €€
1) suTpomnus ymensinaercs (AS<0);

2) suTanbnus yBenuuuBaercsa (AH>0);

3) surponus Bozpacraet (AS>0);

4) BHyTpeHHss dHeprus ymenbinaercs (AU<0).

Jns xakoit peakuyuu ASxp >0?

1) CaCO3 (k)=CaO(x)+ COy(1);

2) 2S0; (r)+ O3(1)=2S03(T);

3) Ia(r)+ Ha(r) = oHI(1);

4) 3H2(r)+ No(r) = 2NHj3(1).

Peakius mpoTekaeT caMOIIpOM3BOJIBHO NPU TeMneparype Huxke paBHoBecHou ( T<T)), B

cJIydac eCiin

8.

1) AH<0, AS<O0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH>0, AS>0.
Peaknus mporekaeT caMONpPOM3BOJIBHO IPU TEMIEpATypax BbIIIE TEMIEPATYpPbI

paBHOBECHUA B Cliydac €CJIu

€ClIn
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1) AH>0, AS>0;
2) AH<0, AS<O0;
3) AH<0, AS>0;
4) AH>0, AS<0.
B cucreme HeT paBHOBecHs, peakIlus HE BO3MOXHA MPH JIF000# Temrneparype B cirydae

1) AH>0, AS>0;
2) AH<0, AS>0;



3) AH>0, AS<0;
4) AH<0, AS<0.
10. Peaxmust mpoTeKaeT caMOIIPOM3BOJIBHO MTPH JTI000i TemMIeparype B ciiydyae
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peakuus siBisieTCs 9K30TEPMUYECKOM, €CIn
1) AH<O0;
2) AU >0;
3) AU<0;
4) AH>0.
12. Peakmusi MpoOTEKaET C TMOTJIONICHUEM TeIlIa, €CITN
1)AH<O0;
2) AS>0;
3) AH>0;
4) AU>0.
13. CucreMa HaXOUTCS B PABHOBECHH, €CIIU
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cUCTEMBbI NOBBIILIAETCS IPU
1) KoHAeHCAIUU Tapa;
2) KUIICHUHN KHIKOCTH,
3) KpUCTAJUTH3AIUH KUKOCTH;
4) ocaxeHHH.
15. DHTpOnUs cucTEMBl YMEHbILIAETCS MPU
1) kpucTaM3aIum;
2) n1aBJICHUN;
3) BO3TOHKE;
4) pacTBOpEHHH.
16. Peaxnus mporekaer no ypasHenuto 2 HCl) + Cagy = CaClyy) + Hagy. Cxombko momneit
HCI Bcrynmino B peakuuto, eciu Boiienuinoch 152,88 k/Ix Tera?
1) 1 moup;
2) 0,25 moub ;
3) 0,5 momnp; 4
4) 1,5 MoB.
17. DOuranenus obpazoBanusi FeOcoctasmsier -265 kJ[/Monb. CKOJIBKO TeIia BBIACIUTCS,
ecnu obpasyercs 144 r okcupa xenesza?
1) 132,5 xJIx;
2) 530 xJIx;
3) 677 x/Ix;
4) 488 xJIx.
18. Cormacno 1 cnenctBuro 3akoHa ['ecca TemnoBoi 3G deKT peakiuu
Fezo3(K) +3 CO(r) =2 FE(K) +3 COz(r) paBeH
17



1) AH%p = - 240,18 kJIx;
2) AH%p = 240, 18 kJIx;
3) AH%p = 340 kJ[x;
4) AH%p = - 226,9 kJ[k.
19. Durponus cucremsl B xoze peakiuu NaCOjs = NayO() + COy(y yBennuuBaeres, T.K.
1) o6pasyercs ras;
2) peakiusi CaMOIIPOU3BOJIbHAS;
3) oOpasyercst OKCHI HaTPHS,
4) 00pa3yroTCs JBa OKCHU/IA.
20. Onpenenute TemnoBoil 3¢ ekt cropanust KUIKoro CSyi 10 00pa3oBaHUs Ia3000pa3HbIX
CO;z u SO3.
1) - 602 x/Ix;
2) 635,2 xJIx;
3) — 635,2 kJIx;
4) 602 xJIx.
21. PeakmmssNO(r) + Oy(r) =2NOa(r) mnpu cTaHZAPTHBIX YCIOBUSX MPOTEKAET
CaMOIPOM3BOJILHO B TIPSIMOM HAIPaBJICHUH, T.K.
1) AG =-107,31x/1x;
2) AGxp = - 58,2 xJIx;
3) AG = 54, 2 x]Ix;
4) AG= 58,2 xJIx.
22. Peaxius C(rpagur) + CO2(r) =2 CO(T) npu cTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .
1) AGOXp =-2574 x]Ix;
2) AGOXp =257; xJIx;
3) AG’xp = 120,2 kJIx;
4) AG%p = -120,2 kJIxk.
23. Peakiusi sIBIS€TCS S9HIOTEPMHUUECKOM, €CITH
1)AH<O0;
2) AG<0;
3) AH>0;
4) AS>0.
24. Tlomydyenue nuHka uaet no peakuud ZNOw) + Cupagur) = ZNw) + CO(py. Cronpko Temna
MOTJIOTUTKCS, PU 00pa3oBanuu 1 T uHKa?
a) 3700 x/Ix;
6) 1500 x/x/mob;
B) 3700 xIx/mMoub;
r)3,7-10°k JIx.
25. Ilpu oxucnenun 10,8 T cepebpa Beimenunochk 1,58 kJIx Terura. Haiitu sHTamenmio
o0pa3oBaHUs OKCHIa cepedpa AH006P(AQZO).
a) — 20,5 xJIx/moib;
6) 31,6 xkJIx;
B) - 31,6 xJI>x/mMo7b ;
r) 44,8 xJIx .
26. DHTanenusa 00pa3oBaHMs aMMHAaKa (AHooﬁp(N Hs)) cocraBnser — 46,19 k/[x/mons. Kakoi
00BeM a30ta (H.y.) BCTYIUT B peakiuto, eciu Beiaenutcs 18,41 kJ[x Temnors?
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a) 4,46 m,
6) 4,46 M>;
B) 3,98 m;
r) 4,46 M.
27. Onpenenure u3Menenue sHeprun ['nd6ca peakuun CHapy + lory = CHsly + Hly mpn
CTaHJAPTHBIX YCIOBUAX. BO3MOXKHO JM MPOTEKaHKUE peakiuu (CT.y.)
a)AGOXp: 39,49k ]Ik, HEBO3MOKHO;
0) AGoxp = - 39,49 x]I>x, BO3MOXHO;
B) AGoxp = -43, 8 x/[>x/M0JIb, BO3MOKHO;
r) AG%xp = 45,5 KJIK, HEBO3MOXKHO
28. Ompenenute nM3MeHeHHE »Heprun ['mb0Oca M HampaBieHUE MPOTEKAHHWS PEAKIUU TPU
crangapTHbIX ycinoBUsAX. MNOa) + 2C pagur) = Mgy + 2 COy.
a)AGOxp: 192 x/Ix B 0OpaTHOM HampaBJICHUH;
0) AGOXp =— 192 x/Ix, B npsIMOM HaIpaBJICHUH;
B) AGOXp = 384 k/I>x/MOJIb, B IPSAMOM HaIlpPaBJICHUH;
T) AGOXp =— 259 x/Ix, B IpsIMOM HaINpaBJICHUH.
29. Peakius npotexaer no ypaBHeHUIO SiOx + 2 Cipagur) = Sl + 2 CO(y. Onpenenure
M3MEHEHHE SHTPOINH TpH cT.y. OGBACHHTE XapakTep H3MeHeHmns AS’xp.
a) AS’xp = 360,82 JI/K; yBeqHunBACTCS ,T.K. BBIICIACTCS Ta3;
6) AS’xp = 360,82 JIk/K-MOJIb yBEIMHHBACTCS, T.K. 00PasyeTCst KDEMHHIT;
B) AS’xp = - 360,82 JI/K yMeHbIIaeTcs, T.K. 00pasyroTcs 6oee IPOCTIC MOICKYIIb;
r) AS’xp =0 /K He H3MeHsIeTCs, T.K. He H3MEHSCTCS KOJIMUYECTBO BEIIECTBA B XOJIC
pEaKINH.

11.1.5. TunoBble 3agaHus 1151 KOHTPOJIbHOI padoThI

KOHTPOJIBHAS PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHOMEPHOCTHU MMPOTEKAHUS PEAKIIUIA»

Bapuant Nel

Jns peaxunu 2COpy + 2H, ) = CHyry + CO; () onipenennTs:

1) rOMOTe€HHOM UK TeTEePOreHHOM SBIISIETCS JaHHAsl CUCTEMa;

2) TenoBoi 3¢ (eKT peakuu; K30~ WU SHIOTEPMUUECKON OHA ABISAETCS;

3) TeroBoii a3 dekTt peakuun B pacuete Ha 67,21 CO;

4) u3MeHeHue BHyTpeHHel sHeprun cucteMbl (AUsgs);

5) HanpaBieHUe MPOTEKaHUs Mpoliecca NpH CTaHAApTHBIX ycinoBuax U 1000K;

6) BO CKOJIBKO Pa3 M3MEHUTCS CKOPOCTh NPSMONM peakluy IpH MOBBIIECHUM JaBIEHUS B 2
pasa;

7) B KaKOM HalpaBJI€HUU CMECTUTCS] PAaBHOBECUE TPOLIECCA ITPH MTOBBIIIEHNUN AABJICHUS;

8) 3anummTe MaTeMaTH4YeCKHe BeIpaxkeHUs: KoHCTaHT K, u K¢; kakoe cootHomenne mexny K,
u K;

9) paBHOBECHBIC KOHIICHTPAIIMHM BEIIECTB, €ClM HadajabHble KoHueHTpaimmuu CO wu Hj
cooTBeTcTBeHHO OblTH paBHBI 0,2 1 0,4 MOJB/I U K MOMEHTY paBHOBecHs mpopearupoBaiio 20%
ucxonHoro konmgectsa CO. OTBeTH 000CHOBATH.

Bapuant Ne2

Hns peakuuu CaCOjz4) = CaOgy+ COy) Onpenenurs:
1) 5K30- WK PHAOTEPMUYECKON SBIISICTCS JaHHAS PEAKIIHS;
2) terutoBoil a¢dexT peakiuu B pacuere Ha 11,251 COyp;
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3) ¢ yBENMYEHHEM MWJIM YMEHBIIEHHEM OHTPOIUU MPOTEKAET IPOLECC; YEM BBI3BAHO
WU3MEHEHUE SHTPOIINY;

4) TteMmmeparypy, BbILIE KOTOPOW IPOLECC Ppa3jIOKEHUsS KapOOHaTa KajibLUsl CTAaHOBUTCS
BO3MOXXHBIM; 3a CY€T Kakoro (axktopa (PHTAIBIUMHOIO WM DHTPOINUNUHOTO) BO3MOMKHO
CaMOIIPOU3BOJIBHOE IPOTEKAHHUE PEAKIUY;

5) TOMOTEHHOM WJIM TeTEPOTEeHHOM SIBIISIETCA JaHHAs PEaKus;

6) B KaKOM HaIpaBJICHUHU CMEIIAETCS paBHOBECHE MpoIecca:

a) MpH MOBBIIICHUHU JaBJICHUS;
0) npu HarpeBaHUU;
B) IIpH yBeJIM4YeHUHU BecoBoro kojmyecTBa CaCO:s.

7) 3anuIIMTE MaTeMaTudeckue BeIpaxkeHus KoHCTaHT K, 1 K. n cootnomennsa mexny K, u K;

8) BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh MPSMOIl peaklliy Py MOBBILICHUH JaBJICHUS B 5 pas;

9) sHeprus aKTUBALUY MPSMON HIJIM OOpaTHOM peakiiu OoJIbIIe.

OTtBeThl 000CHOBATS.

Bapuant Ne3

Hus peakunu COpy + HoO = CO; (1) + Hy () onpeiennTs:

1) TeroBoit 3pPeKT XUMUIECKOHN peaKInu;

2) TeroBoii 3¢ ekt peakuuu B pacuere Ha 2 mosb Hp; 1 1 CO;

3) BO3MOXHOCTh €€ CaMOIPOU3BOJILHOTO MPOTEKAHUS MPU CTAaHAAPTHBIX ycloBusax u mpu 1000
K;

4) oSHTaNbNUMHBIA WIM SHTPONUUHBIN (QakTop OYIEeT OINpenessiouiM B HaMpaBICHUU
npotekanus npoiecca npu 298 u 1000K;

5) TOMOTEHHOM WJIM TeTePOTeHHOM SBIIIETCS JaHHAs CUCTEMA,

6) B KaKOM HAIPaBJICHUH CMEIIACTCS PAaBHOBECHE MPOIIecca MPU HArPEBAaHUU; YBEITUMIHBACTCS
WJIM YMEHBIIAETCS PU ATOM KOHCTAaHTa PAaBHOBECHS PEAKIUY;

7) BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTh MPSIMOW PEAKIUH IPHU TIOBBIIICHUU JIABJICHUS B
CUCTEeMeE B 2 pasa; BIUSET JIM MOBBIIICHNUE JABJICHUS Ha CMEIlIEHNE paBHOBECHS IIPOIIECCa;

8) 3anuIuTe MaTeMaTHYeCKHe BoIpaxkeHUs: KOHCTAHT K, u K; cootnomenne mexny K, u K;

9) kakumMu OyIyT paBHOBECHBIE KOHIIEHTPAILIUU BEIIECTB, €CJIM HayalbHble KoHIeHTparuu CO
u HyO cootBerctBerHo paBubl 0,2 u 0,4 MOJB/TT 1 K MOMEHTY paBHOBecHs mpopearuposaio 40 %
ucxonanoro konuuectsa CO.

OTBeTh 000CHOBATH.

Bapuant Ne4

Jns peakunu NOyry = 2NOy(y) yCTaHOBUTS:

1) TerioBoit 3(h(PeKT XUMUUECKON peakinH;

2) TeroBoii 3¢ ekt peakuuu npu odbpazosanuu a) 1 most NO2; 6) 111 NOo;

3) usmenenue sHepruu [u66ca mpu 200 u 400K; mporekaer nu peakuus NpH JaHHBIX
TEMIEPATYPaXx;

4) 3a cuér Kkakoro (axkTopa, ODHTAIBIMUHHOTO WJIM DHTPONMUUHOTO, BO3MOXKHO
CaMOIIPOMU3BOJIBHOE MPOTEKAHKUE PEAKLIMU B IIPSIMOM HalpaBIEHUH IIPU 3TUX TEMIIEPATYypax;

5) BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTb MPSIMOM pEaKIUH IMpU TOBBIIIEHUU IaBJICHUS B
CUCTEME B 2 pa3a;

6) 3anmuIuuTe MaTeMaTu4ecKre BeIpaxkeHns KOHCTaHT K, u K¢; cootHomenne mexny K, u K;

7) B KakOM HAampaBJIE€HUU CMECTUTCS DPABHOBECHUE PEAKIMM IPU IOBBIIIEHUU JaBJIECHUS,
M3MEHHUTCS JIU [IPH 3TOM KOHCTaHTa PaBHOBECHS pEaKIIUu;

8) KaK BJIMSET MOBBIIIEHUE TEMIIEPATypPhl HA CMEIIEHUE PAaBHOBECHSI IIPOLIECCAa U HA BEINUUHY
KOHCTaHTBI PABHOBECUS;

9) KOHCTaHTy paBHOBECHS mporiecca, eciu ucxoanas konueHtpamus N,O, cocramsa 0,2
MOJIB/JT 1 K MOMEHTY paBHOBecHUs mpopearrupoaiio 60 % nepBoHayalbHO B3ITOTO KOJIMYECTBA.
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Bapuant Ne5

Hust peakunu 2NOy + Oy = 2NOy(). Onpenennts:

1) TernoBoii 3 et peakum;

2) CKOJIBKO TeIlIa BBIACIUTCS WM MOTJIOTHTCS a) mpu oOpazoBanuu 1 mons NOy; 6) ecnu
npopearupyet 11 Oy;

3) HampaBJeHHE CaMONPOU3BOJILHOIO IPOTEKAHUS PEAKIIMU MIPH CTaHJAPTHBIX YCIOBUSX;

4) TeMnieparypy, BbIIIIE KOTOPOH JaHHAS PEAKIUs CAaMOIIPOU3BOIBHO HE TIPOTEKAET.

5) TOMOTEHHOM WJIM TeTEePOTreHHOM SIBIISIETCS JaHHAs CUCTEMa;

6) B KaKOM HampaBJICHUU CMEIIAETCsI pABHOBECHUE MpoIlecca Mpu HarpeBaHuu. Kak u3meHsercs
IIPU STOM KOHCTaHTa paBHOBECHs?

7) BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTh MPSIMOW PEAKIUH IMPU TIOBBIIICHUH ABJICHUS B
cucTteMme B 3 pasa; U3MEHHUTCS JIU PU 3TOM KOHCTaHTa paBHOBECHUS PEAKIIUH;

8) 3anMIIUTe MaTeMaTHYECKHE BoIpaxkeHus KoHCTaHT K, u K.; coornomenune mexny Ky u K;

9) KOHCTaHTy paBHOBECUs peakuuu, eciu HavanbHble KoHueHTpauuu NO u O
COOTBETCTBEHHO ObLIHM paBHBI 0,8 u 0,6 MOJNB/II U K MOMEHTY paBHOBECHS TpopearupoBaio 50%
NO. OTBeTsl 000CHOBATS.

11.2. TunoBble KOHTPOJIbHbIE 33aJaHHUSl WJIM HHbIe MAaTepHAJIbl, HeOOXOAMMBbIe IJs
OLICHKHU 3HAHUI, YMEHHMii, HABBIKOB M (WJIH) ONBITA B X0/€¢ NMPOMEKYTOYHOH ATTECTALUM 110
AUCIHHUILIMHE

DK3aMeH TPOBOJUTCS B TECTOBOH M YCTHO-IMCBMEHHOW (opMe MO BCEMY MarepHany
M3y4aeMoro Kypca «XuMHUn»

DK3aMEHAIIMOHHBIA OMJIET COACPKUT 5 BOMPOCOB U3 PA3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETHI

Kadeopa IIBIduX 3K3AMEHAHI/IOHHI)II71 BUJET N1
JMucuunauna XuMus

1. Crpoenue aroma. OCHOBHBIE IIOJIOXKEHHUS KBAHTOBOI MeXaHUKH. SnepHast Moaens aroma. [IpoToH.
Hetlitpon. DnekTpoH.

2. DIEKTPOXUMHYECKHE METOJIbI 3aIIUThHl METALIOB OT KOPPO3HMHU: POTEKTOPHASI, KATOIHAS,
aHOZHAs.

3. HcxoaHble KOHIEHTpanu# a3ota u Bogopoaa B cucreme N (1) + 3 H, (r) <2NHj; (1) Obutm [N,]=
2 monw/11, [H2]=8 monw/n. K MomenTy paBHOBecHs mpopearupoBaiio 10% MCXOAHOro KOJIn4ecTBa
a3oTa. BeruucauTe gaBieHue razoBoil cMmecu B MOMeHT paBHoBecus pu 500 K.

4. Peaknus nporekaeT 1o ypasuenuto CaO(k) + 3C (rpadur) = CaC, (k) + CO(r) OnpenenuTsb
TemnoBoi 3¢ ekt peakuuu. C BbIJIeIEHUEM WU MOTJIOIIEHUEM TeIlla OHA MPOTeKaeT?

5. BynyT nu npoTekarb peakuuH MEXIY PacTBOPaMH CIEAYIOUIMX 3JIEKTPOIUTOB:

a) K2C03 + HCI 6) KN03 +Na28 B) CdSO4 + NaOH?

Kageopa 11bIuX 3K3AMEHAIIMOHHBIW BUJIET N 2
Hucuyunauna Xumusi
1. JIBoiicTBeHHas mpupoza 3eKTpoHa. BonHoBas pyHkuums. DnexTpoHHOE 0051aK0. ATOMHAs

2 2 2 2
61/2/+81//+81//__87z me[E—U]l//

oy> oz’ h
3aiuTa METa/NIOB OT KOPPO3UH. 3alllUTHBIC HMOKPBITHSA. KaTo[HbIe U aHOIHBIC TOKPBITHSL.
3. DK30- W SHIOTEPMUYECKOM SIBISIETCS pEaKIMsl Pa3IoKEeHHUS MIEPOKCUIIA BOJOPOIa
H,0,(x) = H,O(x) + 1/202(1")‘? Kakoe xonmM4ecTBO TEII0Th BEIACTUTCS, eciii oOpasyetcs 1,12
1 Kuciopoaa?
4. Dmueprus aktuBanuu npsmoro npouecca H, (r) + J; (r) <2HJ(r) pasaa 166,3 x/x/Monb, a ans
oOparHoro npouecca — 182,9 kJ»/momb. Paccuntats AH™ XMMHYECKOM PEaKIUH.

opburans. Ypasuenue llpeauarepa

N

17



17

5. Mosxno nu npurotoBuTh 0,003 M pactBop cynbdata Kanbiua? OTBET AaTh Ha OCHOBaHUHU
pacuera.
Kagheopa T153uX SK3AMEHAIINOHHBIU BUJET N 3

Jucyunauna XuMust

1. Artomuas opburans. KBaHTOBBIE uncna: n, 1, mj, M. ' 1aBHOE KBAaHTOBOE YHUCIIO.
DOHeprerudeckue ypoBHU. OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE 3JIEKTPOHA.

2. MexaHu3M U TEPMOJIUHAMUKA IEKTPOXUMHUYECKON Koppo3un. Koppo3us cranu B KUCIOH
cpene.

3. Bo3MoHO 11 IOMy4YeHHe KapOuaa KalbIUs IPH CTAHAAPTHBIX YCIOBUSAX IO PEAKITUU

Ca(k) + 2CO(r) = CaCy(x) + Oy(1)?

4. JInst 95K30TePMUYECKON PEaKIuu (AH<0) 250, (1) + O,(r) < 2S03 (r) Ompenenuts: a)
HaIpaBJIEHUE CIBUTa PaBHOBECHUS IIPU MOHIKEHUHU TeMIIepaTyphl; 0) Kak U3MEHSETCS
TP 3TOM BEJIMYMHA KOHCTAHTHI PABHOBECHS?

5. Ckounbko rpammoB PHSO4 MOKHO pacTBOPUTH B 2 JT BOJIBI IIPH OOBIYHO# TeMIiepaType?
Kageopa T1BInX D9K3AMEHAIIMOHHBIA BUJET N 4
Hucuunauna Xumus

1. OpburansHoe kBaHTOBOE yncio. ®opma opbutanu (s, p, d).

2. 3axon 'ecca. I u Il cnenctBue 3akona I'ecca. CtanmapTHast SHTANBINS 00pa30BaHUS U
CTaH/JapTHAs SHTAJIBIIMS CTOPaHUS BEIIECTBA.

3. Ompenenuthb AHOX,p_ niepexoia rpadura B aiMas, €ClIM M3BECTHBI TETUIOBBIC (P eKTh
peakmuii  C(anmaz) +O(r) =COy(r), AH® = -395 x/[x/monb; C(rpadut) +O,(r) =COx(T),
AH°= -393k]I>x/MOb.

4. Jnst peakiuu CO (r) +Cl, (1) < COCI; (r): 1) 3anmcaTh MaTeMaTH4ecKOe BBIPAXKEHHUE
s Kyn K

2) onpeAenuTh HaNpaBiIeHUE CMELICHHS paBHOBECHUS: a) IPU MOBBIILIEHUH 00ILEro
JaBJICHUS B cUCcTeMe;  0) BBEJCHHH KaTallM3aTopa; B) yBEITUYCHUH KOHIIEHTPALIUN
XJIopa.

5. Kakyto cpeny (kuciyro, HEMTpaabHYIO WM IEJIOYHYI0) UMEIOT pacTBOpbl coneit NapS,
KC1, LiHS, K3PO, ? Hamuiure MOJIEKY/IspHBIC M HOHHBIC YPAaBHEHUS PEAKIIUi THIPOIIN3a.

Kagpeopa TIBInX D9K3AMEHAIIMOHHBIA BUJET N5

JMucuunauna XuMus

1. MaruutHOe KBaHTOBOE uHci0. [IpocTpaHcTBeHHAst OpueHTalus opoutanu (S, p, d).
[loHsTHE «BBIPOKIEHHOCTH» MOLYPOBHS.

2. Kunernka snekTpoxuMudeckoit kopposuu. [laccuBanus MeramioB. Biustare mpupoast
3alMTHBIX IIEHOK U pH-cpeasl Ha CKOPOCTh KOPPO3UU METAIIIIOB. AHO/IHBIE YCKOPUTEIH
KOPPO3HUH.

3. Hust obpatumoii peakiuu 4HCI(r) + O (1) = 2H0(1) + 2Cly(T), AH%05= -112,4 k]JIk.
Kaxk moBnusitoT Ha paBHOBECHYIO KOHIIGHTPAIIMS XJIOpa: a) MOBBIIIICHUE TEMIIEPaTypsI; 0)
yBeIMYEHUE 00IIEero JaBJIeHUs; B) yBeIHMUeHHe 00bemMa peakTopa’?

4. Omnpenenutp MEMEHT, €CIH OH HaXOAUTCS B 4 IEPHOJIE U aTOM B HEBO30YKIEHHOM
COCTOSIHUM MMEET CIUH 2,5. YKa3aTh ero nojoxeHue B rpymnie u noarpymnme. Hazpare
3JIEKTPOHHOE CEMEMCTBO.

5. Omnpenenuts KoHCTaHTY muccommamun HCN, eciu B 0,06 M pactope a= 1x10™,

Kageopa 1IBInX DK3AMEHAIIMOHHBIA BUJIET N 6

Jucyunauna XuMusi
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1. CnunoBoe kBantoBoe uucio. [Tpunnun [Taynu. EMkocTs aToMHO# opOuTanu, noaypoBHs,
YpPOBHSI.

2. TennoBoi 3¢h(peKT XUMUYECKOH peakuuu. DHTAIBIHA. JK30- H SHAOTCPMHUECKUE
peaxuu.

3. C BbIIeIEHUEM WM MOTIJIOIIEHUEM TETJIa MPOTEKAET MPOLIECC PA3JIOKEHUSI HUTPATa KaJlus
no ypaBaeHnio 2KNO3 (k) =2KNO; (k) + O, (r)? Onpenenuts TerioBou dpdext
peakiuu, eciu oopasyercst 67,2 1 KUCIOpoaa.

4. QOOpa3yercs 1 0CaJ0K TPYJTHOPACTBOPUMOTO COSIMHEHUSI IPH CMEITUBAHUHU PABHBIX
o6wsemoB 0,0002 M pactBopoB AGNO3 u NaySOg.

5. Ilpm yBenudueHUU TeMIepaTyphl Ha 60°C CKOpPOCTb peakiuu Bo3zpocia B 150 pas.
PaccuuTarh TemneparypHbiii KO3 PUIUEHT peakuu.

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET N7

JMucuunauna XuMus

1. Teopus BaneHTHBIX cBsi3ed. [ muOpuan3anus arToMHbIX opouTtaneit. Tumnsl rudpuU3amy -
sp, sp?, sp®, spd, sp°d®.

2. Temnora. Pabora. Baytpennss sueprus. | 3aKoH TepMOIMHAMUKH.

3. PaccuuTaTh KaKoe KOJIMYECTBO TEIUIOTHI BBIACTUTCS IIpH cropanuu 1 1 H,S mo peakium
2 H3S (1) + 3 O2(1) =2 H20(1) + 2 SO(T). Kak npu 5TOM U3MEHUTCS BHYTPEHHSS YHEPTUS
CHUCTEMBI?

4. Paccuurtarh pacTBOPUMOCTH B BoJie FES B MOJIB/JI U /71, €Cli TPOU3BEICHUE PACTBOPUMOCTHU COJTU
paBHO 5% 1078,

5. Hcxonnpie konnenTpanun okcuaa azota(ll) u xmopa B cucreme 2 NO(T) + Cly(r) = 2 NOCI(T)
COCTaBIISIIOT cOOTBETCTBEHHO 0,4 Moub/1 1 0,3 MOJB/1. BEIYUCTUTD KOHCTAHTY PaBHOBECHS, €CITH
npopearupoBaiio 40% azota. Kak mpu 3TOM U3MEHWIOCH JaBJICHUE B PEAKIIMOHHOM cocyie?

Kadgheopa 115I3uX DK3AMEHAIIMOHHBIA BUJET N 8

Hucuunauna XumMusi

1. DOnexkTpoHHas CTPYKTypa MHOTO 3JeKTPOHHBIX aToMOB. [IpaBuno Xynza. [locnenoBaTensHOCTD
SHEPreTHYECKUX COCTOsHUM aToMma . [IpaBuna Kineukosckoro.

2. DIeKTposu3 pacTBOPOB XJIopuA0B. IlocienoBaTenbHOCTD AMEKTPOIHBIX PEAKLIUIL.
[lepenamnpsixeHue BeIIEIEHUS KUCIOPOAa U XJIopa.

3. OOBICHUTH, MOYEMY OTOPBATH IIEPBBIM AJIEKTPOH OT aTOMa CEPHI JIerye, YeM OT aToMa KUCJIOpo.a,
10 ecTh 1,° < I1O.

4. Paccuurath KoHCTaHTY paBHOBecus K, peakuuu C (rpadut) + 2Cl, (r) = CCl, (1), eciiu ucxoanas
KOHIICHTpAI[Ms XJIopa cocranisiia 4,2 MOJIb/J1 1 K MOMEHTY paBHOBecus ipopearupoBaiio 40% ero
KoJimuecTBa. Paccunrarh, Kak H3MEHUTCS NPU 3TOM JIABJICHUE B PEAKLIMOHHOM COCY/IE.

5. Tlo tabnnynabiM naHHBIM [IP KOMIIOHEHTOB ONpeneauTh HANPaBIeHUE PEaKII HOHHOTO OOMEHa
CdS + Hg(NO3)2 — Cd(N03)2 + HgS

Kagheopa T15IuX DK3AMEHAIIMOHHBINA BUJET N9

Hucyunauna Xumust

1. ATomHBIC U HOHHBIE PAINYChl. 3aKOHOMEPHOCTHh H3MEHEHUS PAINYCOB B TIEPUOC U MOATPYIITIE.
OddexT NPOHUKHOBEHHUS 1 SKPAHUPOBAHUS.

2. Dnextponus. Karon. AHon. Dnexrponuzepsl. DnekTpoius ¢ auadparmoil. [locnegoBareasHOCTD
3NEKTPOIHBIX MPOIIECCOB HA KaTO/IE M aHOJIE.

3. C yBenmueHHeM WM yMEHBIICHHEM SHTPOIHMHU MPOTEKAET MPOoIiecc 00pa3oBaHuUs XJIOpUIa JKere3a
(I1T) u3 mpoctsix BemecTs Fe(k) + ¥,Cly(r) = FeCly(k)? Cnoco6CTBYeT i MOBBIIICHUE
TEMIIEPATYPhI IPOTEKAHUIO JAHHOTO MpoLecca?

4. Peakuus mpoTeKaeT 1o ypasaeHmno Ag,0(k) = 2Ag (k) + /,0,(r). Onpenennts HampaBieHHe

CMEIIEHUS paBHOBECHSI ITpolLiecca NMPH MOBBIIEHUS JaBieHus. Kak BiauseT MOBbIIIEHNE
TeMIIepaTyphl Ha CMEIIeHHe paBHOBecHs peakimu (AH’>0)?



5. OmpenenuTs THUII THAPOIH3a U KHUCIOTHOCTH pacTBOpoB coieit: NaNO,, Cr(NO3);, CH3COONa,
CUFz.

Kageopa NIBInX 3K3AMEHAIIMOHHBINA BUJET N 10

Hucyunauna Xumusi

1. Dueprust HOHM3aLMU U CPOJICTBA K AJIEKTPOHY. 3AKOHOMEPHOCTh U3MEHEHHUS SHEPTUU
MOHM3AIMH U CPOJICTBA B MIEPUOJIE U MOATPYIIIEe, TPYIIIIE.

2. Durponwus. YpaBHenue boibiimana. 3aKOHOMEPHOCTH U3MEHEHUS SHTPOITUH.
CrangapTHas SHTPOMHMSI BEIIECTBA.

3. C yBenmu4eHUEM WM YMEHBIICHUEM SHTPOIHH MPOTEKAIOT MPOIECCHI:

2H,0(r) = 2Hy(r) + O2(1) ; CaO(x) + CO(T) = CaCOs3(kx). OOBICHUTH XapaKTep
U3MEHEHHS SHTPOIIUH PEaKIIH.

4. Peakmus nporekaeT no ypapHenuto CO (r) + H, O (1) < CO, (1) + Hy (D).
Onpenenutb B KAKOM HaIlpaBJIIEHUU CMEIAETCSl paBHOBECHUE: a) IPH MOBBIIIEHNUN O0OLIETO0
naBjieHusl; 0) BBEACHUH KaTaanu3aTopa; B) YBEIWYCHUH TEMIIEPATYPhI (AHO>O)?

5. Kakoii anemeHT HaTpuil WK aTrOMUHUI 00s1aaeT OOJIBIIMM CPOJICTBOM K 3JIEKTPOHY,
SHEprueil HOHU3ALUU U DIIEKTPOOTPULIATENBHOCTHI0. OTBET JaTh HA OCHOBE aHAIM3a
SHEPrUH JIEKTPOHOB.

IlepeyeHb BONPOCOB U 3aJaHUUM VIl OATOTOBKH K IK3aMEHY
(OK-1, IICK-1.18):

1. OcHOBHBIE 3aKOHBI XHMHUM (COXPAHEHHME MAacChl, IMMOCTOSHCTBA COCTaBa, SKBHUBAJICHTOB.
["a3oBbIe 3akoHBI (ABoraapo, MenneneeBa-Knamneiipona). [lapuuansHelie naBneHus ra3oB. 3aKOH
SKBUBaJIEHTOB. OCHOBHBIE MOHATHS XUMHUHU (aTOM, XUMHUYECKUN AJIEMEHT, U30TOIBI, MOJIEKYIA,
MOH, CBOOOHBII pajiuKai, MOJIb U SKBUBAJIEHT).

Xumunyeckasi popMmyna. AGCOTIOTHbIE U OTHOCUTENbHBIE Macchl aTOMOB. ATOMHAsl €IMHUIIA

Mmaccel. Yucno Asoraapo. OTHOCUTENbHas MOJIEKyJspHas Macca. Moub. MousipHas Macca.
OKBUBAJIEHTHI Pa3IMYHBIX KJIACCOB BEILIECTB.
2. TepmonnHamMnueckas cucrema. Bunbl cucrem. CocrosiHue cucTeMbl. BHYTpeHHsISI SHEprus u
SHTANBNUA  cUcTeMbl. [IpakTMdeckoe npuUMEHeHHMe JSTUX BenuduuH. llepBwlii  3aKoH
TepMOJMHAMMKHM. OHTanbnus. TernoBele 3¢dextsl peakmuid Qv u Qp. DHIO - H
HK30TEPMHUUECKUE PEAKIIUH.

Cranpapthele ycnoBusa. CranaapTHble cocTosiHMs. CTaHIapTHBIE SHTAJIBIUU OO0pa30BaHMS
MPOCTHIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJIUHAMUYECKASI BEPOSTHOCTD.

3akoH ['ecca u ero cnencrus. Tepmoxumuyeckue ypaBHeHUs. PacueT TemnoBsix 3¢ dexron
XUMUYECKHUX peakuuii. DHTpomnusa. BTopoil 3aK0H TepMOAMHAMUKH. Y CIIOBHE CAMOIIPOU3BOJIBHOIO
IIPOTEKaHUs MPOLIECCOB U TEPMOJUHAMHYECKOE PABHOBECHE B M30JIMPOBAHHON CHCTEME. DHEprus
['nG6ca. YcnoBusi camMONpPOU3BOJIBLHOTO MPOTEKAaHUS MPOLECCOB M PAaBHOBECUS B 3aKPBITHIX
cucrtemax. a3oBble paBHOBECHS. OHEpreTHYecKas JauarpamMma peakiuu. TpeTuil 3aKoH
TEPMOJUHAMHUKU. AOCONIOTHAs »HHTPONMSI TPOCTHIX M CIOXKHBIX BEIIECTB. DHTPONHIHbBIE
JarpaMMbl MHIUBUAYaJbHBIX BellecTB. Bo3pactanue (yObLIb) SHTPONMHM B 3aBUCHUMOCTH OT
CTpPOEHHSI BelIeCTB, NMpH (a30BbIX MEpexojax M B XHUMHUYECKUX peakuusax. CBA3b 3HEPruu
aKTUBAIMU C TETUIOBBIM 3 dexToM. OOpaTuMble 1 HEOOPATHUMBIE MPOLIECCH. Y CJIOBUS U3MEHEHUS
HalpaBlieHUs OOpAaTUMBIX XUMHUYECKHUX peakuui. DHTaIbINUMHBIA W SHTPONUNHBIA (aKTOpPHI.
Temmneparypa uaBepcun peakuuu. CBs3b cTanAapTHOH sHeprun [ n606ca peakiuy ¢ ee KOHCTAaHTOU
paBHOBeCHsl. 3aBUCUMOCTbh KOHCTaHThI paBHOBecHs OT TeMmmepaTypsl. CTaHmapTHas cBOOOIHas
sHeprusi ['mb6ca oOpa3oBaHMs BELIECTB M PacdeThl CTAaHAAPTHBIX dHepruil ['mdOca XxuMudeckux
peaKkIui.

3. Kuneruka xummuueckux peakiuil. CpemHsii ¥ MIHOBEHHAas CKOpPOCTh peakiuu. CKOpoCTb
TEeTEPOTCHHBIX peaKIui. 3aKOH ACHUCTBUSA MacC. 3aBUCUMOCTb CKOPOCTH OT KOHIUEHTPALIMH
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pearentoB. llopsnku peakuuu. KoHcraHTa ckopocTd. DHEprus akTHBAlMK MpOIEcca.
AKTUBHPOBAaHHBI KOMIUIEKC. AKTHUBHBIE MOJIEKYNbl (pacrpenencHue MakcBemna). DHeprus
AaKTUBALIUU, [IEPEXOJHOE COCTOSSHUE Y aKTMBUPOBAHHBIA KOMIUJIEKC HA IPUMEPE OJHOCTAIUMHON
peakuuu. BiusHue TemriepaTypbl Ha CKOPOCTh XHMMH4YecKou peakumu. IIpaBuno Baut-I'odda.
VYpaBHenue AppeHuyca. DHEprus aKTHBAIMM M NPEIIKCIOHEHIMAIbHBIA  MHOXHUTEIb - MX
dbuznveckuii cMbicia. ['OMOTeHHBIN W TeTeporeHHbI KaTanu3. ['oMoreHHbIN KaTanu3. BiusHue
Karajau3aTopa Ha Oapbep HpsMOW M OOpaTHOW XMMHUYECKOW peakuuu. Karamms m XxumMudeckoe
paBHOBecue. [[oCTOMHCTBA M HENOCTATKM ATOrO BUJA KaTajiu3a. |'eTeporeHHbI Karajau3 U ero
ocobeHHocTu. [IpomexyTouHble COEIUHEHUs B TEeTEPOreHHOM Karanuze. JlocTomHCTBA U
HEJOCTATKM TE€TEPOTreHHOro Karanu3a. BimsHue katanuzatopa Ha E,«q M CKOPOCTH HpSIMON U
obpatHoit peakumii. IlpuHumMn mnonaBwxHOrO (IMHaMuueckoro) pasHoBecusi Jle-Illarenbe.
OOparumble peakuuu. 3akoH JeicTBUS MacC M KOHCTaHThl paBHoBecus K. m K, . Ux
COOTHOIIIEHUE JUII TOMOTCHHBIX ra3000pa3HBIX U KOHJECHCHUPOBAHHBIX CUCTEM. MEXaHU3M H
CTaJIUMHOCTH peakuuid. MoJeKyIIpHOCTh (TOPSA0K) AJIIEMEHTAPHBIX CTAANi U quarpammbl E,-
yTh MHOTOCTaJIMHHON peakuuu. Jlumutupyromas cragusi. Csi3b KOHCTAHT CKOPOCTEN U dHEPTuit
aKTUBALIUM TPSIMONM M O0OpaTHOM XMMHUYECKONW peaklUd COOTBETCTBEHHO C KOHCTAaHTOM
paBHOBecHs M TEIIOBBIM d(pdekTom peakimu. OCOOSHHOCTH TE€TEPOTSHHOTO PAaBHOBECUS U
MaTeMaTUYeCKOW 3alMCH KOHCTAHT PABHOBECHS T€TEPOTCHHBIX XUMHUUECKUX PEAKIIMil.

4. Teopus 3JIEKTPOIUTHUECKON Auccounanuu Appenunyca. CTeneHb U KOHCTAHTa IUCCOLUALUU.
Bunel xonnenrpanuii. Pacuer crenenn nuccoumanuu u pH pactBopoB Ha mnpumepe ciaaObIx
KHCIIOT M OcHOBaHuM. [lucconmanusa snextponutoB. MonHoe mnpousBeaenue Boubl. Illkana
KHUCIOTHOCTH.. HelTpasibHble, Kucible U 1iesnodnble pactBopbl U ux pH. CnocoObl noakuciaeHus
W TOJIIeNauuBaHUs  BOAHBIX  pacTBOpoB.  CmocoObl  BBIpaKEHUS  KOHIIEHTpAIHid
(mpomemoncTpupoBath Ha mpumepe H»SO,). Crymendaras aucconuaiusi 3JEKTPOJIUTOB B
pactBopax. KoHCTaHTBI 1ucconManuy KACIOT U OCHOBaHHUM. OCHOBHBIE, KUCIIBIE U CPEHUE COJIH.

I'mpponu3 coneid. T'maponus coneil. CreneHb M KoOHcTaHTa rujapoiun3a. CTyneHdYaThli
ruiponus. BiausHue temmnepatypsl, pa30aBieHUsT M OJHOMMEHHBIX MOHOB Ha THAPOJIHN3 COJIEH.
Koncranra ruaponu3za. pH cpensl npu ruaponuse coneid. CABUT paBHOBECHS PU THIPOIIH3E.

['ereporeHHOoe paBHOBECHE OCAJOK - HACBIIIEHHBI pacTBOp TPYAHO PacTBOPHUMOIO
ANIeKTposinTa. MexaHu3Mbl paCTBOPEHUS MOHHBIX KPUCTAJUIOB U MOJSIPHBIX MOJEKYJ. JIBrxkyias
cuiia npotuecca pactBopenusi. Conbparanus U rupatanus. TernoBeie 3pGeKThl paCTBOPEHHUS.

IIP. YcnoBust ocaxIeHHs U PACTBOPEHHUsI 3JIEKTPOJIUTOB. HachlllleHHBIE, MTEPECHIICHHBIE U
HEHACBILICHHBIE pacTBOphl coieil. KomiulekcHble coenuHeHud. Jluccoumanus KOMIUIEKCHBIX
COCTUHEHUN.

5. JIBOMHOW 3JIEKTPUYECKUI CIIOW U MEXAHU3Mbl BO3HUKHOBEHHMS CKayKa IOTEHIMala Ha TPaHULE
pasmena  anekTtpoxa/pactBop.  Bomopomnbeiii  anmekTpon.  CraHmapTHBIE — OKHCIWTEIBHO-
BOCCTAHOBUTENIbHBIE NOTEHIMANBI. BUIBI JIEKTPOAOB U HUX OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
MOTEHLMANbl. YCJIOBUS OTOOpa OKHUCIUTENEH UM BOCCTAHOBUTENEH MO 3HAYEHMSIM CTAHJAPTHBIX
ANIEKTPOJHBIX NOTEeHUUaNoB nonypeakuuid. @opmyna HepHcra. KOHIEHTpallMOHHBINA 3JIEMEHT.
Cesazp OJIC ¢ wu3meHeHueM »dHeprud [ub60ca M KOHCTaHTOM pPAaBHOBECUS OKHUCIUTENIBHO-
BOCCTAHOBUTENBHBIX pEaKUMi. ['albBaHMUECKHE DJIEMEHTHI. DJIEKTPOIU3. 3aKOHBI AIEKTPOJIN3a
@apanes. Yucino dapaznes. Beixox mo Toky. OT60p BEpOSTHBIX 3IEKTPOAHBIX MOTypeakuuil Ha
OCHOBE 3HAQUEHUH HUX AJIEKTPOJHBIX NMOTeHIUaNoB. [lepeHanpsxenue. J1NEKTPOIU3 ¢ MHEPTHBIMU
U pacTBOpUMBIMHU aHojamu. OOGoCHOBaHUE BBIOOpA 3JIEKTPOJHBIX MOJypeakUUid HAa OCHOBE HX
AJIEKTPOJIHBIX TOTEHLUAJIOB.

6.. Bunpr xopposun. Kopposusi ¢ BOIOpOaHON W KUCIOpOAHOW pAemnoisipusarueii. CriocoObl
3alUThl METAJJIOB OT KOPPO3UH

6. Snepnasg Moxens aroma. CTpoeHHE s]ipa, MacCOBOE YMCIIO, IPOTOHBI, HEUTPOHBI. CTpoeHue
atoma Bogopoaa. [locrynarsl u Teopusi bopa. Cnextpsr atomoB. M3otombl. M306apsl. ATOMHBIE

MacCChI 3JICMCHTOB, BHCCCHHBIC B IICPUOJUICCKYIO CUCTCMY.
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OHepreTuyeckas CTPYKTypa aTOMOB. YPOBHM U TIOLYpOBHM DBHeEpruu. BbuIpoxaeHHbIE
cocrosiHus. Yuciao AO Ha ypoBHSX U MOAYPOBHSX (B cl0X U mojciosx). [ maBHoe, opoutansHoe
Y MarHUTHOE KBAaHTOBBIE UHCJA KAK XapaKTEPUCTHUKU COCTOSHMS DJIEKTPOHOB B arome. CnuH
aneKkTpoHoB. [Ipunnun Ilaynmu. EMKOCT,  3J€KTpOHHBIX YypoBHEH, momypoBHed u AO 1o
anexktpoHaMm. [IpaBuno I'yHpa. B3anmmocBA3b KBAaHTOBBIX uucell. [IpUHIMIT HEONpPEAEIEHHOCTH
['eiizenOepra U BEpOSTHOCTHOE OIKCAHUE COCTOSIHMSI 3JIEKTPOHOB B aTOMax. YpaBHEHHE
[penunrepa. BonHoBas GyHkmms. DnekTpoHHOE 00Mako. ['pannydHas moBepxHOCTh. [IMOTHOCTH
BEpOSATHOCTH. DYHKIUSA PAAUAIBHOIO PACIPEACICHUS IIOTHOCTH BEPOSTHOCTH. DJIEKTPOHHBIE
SHEPreTUUECKHUE YPOBHU, IOAYPOBHH, aToMHbIe opoutanu. ®opma u opuentauust AO. OcHOBHbIE
U BO30YXK/ICHHbIE COCTOSIHUS aTOMOB. ATOMHBIE CIIEKTPbI U YTO OHU OTPAXKaroT?

MHoroanexkTpoHHble aToMbl. [Topsnok 3acenenust ypoBHel, noayposHeld 1 AO 31€KTpOHaMHU.

IIpaBuno Xynna. [IpaBuna KieukoBckoro. IIpuHIumbl 3amoaHeHuss opOuTaneld 3JIeKTpOHAMM.
OcHOBHBIE U BO30OYXKICHHBIE COCTOSIHMS aTOMOB. llepuomndeckwii 3aKOH W TEPUOJHUECKAs
cucreMa MenaeneeBa. [lepuon, rpynnsl 1 noarpynmnbsl. CeMeNHCTBAa 3JIEMEHTOB. DJIEKTPOHHBIE
¢dopMmyinbl. [IpuunHBI NEpUOINYECKOTO HM3MEHEHHS] CBOWCTB 3JIeMEHTOB. l[lepmoauyHocTs B
W3MEHEHUU  pa3MepoB  aTOMOB, WX  HOHHU3AlMM, CPOACTBA K  JJIEKTPOHY U
aneKTpooTpuuareabHocTu. 11kana aeKTpooTpuIaTeNIbHOCTH.
7. [lpupoaa XUMHUYECKOM CBSI3U, YCIOBHE M CIIOCOOBI €€ BOZHUKHOBEHHUS. JlJIHa, yroi U SHeprus
cBsi3u. OCHOBHBIE THUIIBI XUMHUYECKOU cBsi3u. Monnas cBsi3b. KoBasieHTHast cBsizb. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl €¢ BOZHUKHOBeHUs. PaccnapuBanue 31ekTpoHOB. CriocoObl
00pa3oBaHUsl XUMUYECKOW CBSI3U U NEPEKPBIBAHUS FIEKTPOHHBIX 00JIaKOB (ATOMHBIX OpOuTaIeit).
G U T -cBs3u. OMHApHBIC U KpaTHbIE CBs3U. [lepekpriBaHNe U MPOYHOCTH (ATMHA) cBsI3U. MeTon
BAICHTHBIX cBs3eil. Teopus rubOpummsanuu. HampaBieHHOCTP W KpPaTHOCTh XHM. CBSI3H.
I'eomerpust mosiekyn. CTpoeHHE U XMMHUYECKas CBSA3b B COCAUHEHUAX. METO/| BAJICHTHBIX CBS3eH
WIM CIHMHOBas TE€OpUs BaJIeHTHOCTU. [loJSIpHOCTH CBSI3W U MOJSIPHOCTH MOJIEKYJ. JlUmosibHbIe
MoMeHTBl. Metoa monekymnsapHbix opbutaneit (MO JIKAO) B npuiaoKeHHH K JBYXaTOMHBIM
MOJIEKYJIaM ¥ MOJIEKYJSIpHBIM HMOHaM BOJIOpOJia, KHCIOpPOJAa, a30Ta HMX HOHOB M TEJHs.
CasaspiBatoniye 1 paspsixisiromue MO. MonHas cBA3b, Kak KpallHUH Cilydail KOBaJEHTHOM CBS3H.
Mertamndeckasi cBsizb. BomopomHas (MEXMOJIEKYJsipHAs W BHYTPUMOJCKYJSIPHAS) CBS3b.
Crioco0b! ee BO3HUKHOBEHUS. BrusHIe BOJOPOIHBIX CBsI3€i Ha CBOWMCTBA BEUIECTB (Ha mpUMeEpe
BOJIbI).

Pernamenr MpoBEACHUA l'lpOMe)KyTO‘-IHOﬁ aTrrecranum B q)opMe KOMIIBIOTEPHOTO

TeCTHPOBAHUS
KoJui-Bo 3apannii B KoJi-Bo 3apanui, Bpems Ha
0aHKe BONPOCOB npeabABJIAsIeMbIX CTYACHTY TeCTUPOBAHUE, MUH.
ne menee 100 He menee 2() 90

[TonHbIi (POH OLIEHOYHBIX CPENICTB AJIS MPOBEACHUS TPOMEXKYTOUHOM aTTecTaluu B popme
KOMITHIOTEPHOTO TECTUPOBAHUSPA3MEIIEHB 0aHKE BOMPOCOB JaHHOTO Kypca auciuruinasl B CJ1O
Moodle / eLearningServer 4G DUOC HI'TYV.

B Xxome moAroTOBKM K MPOMEXKYTOYHOH AaTTeCTallMd OOYYaIOUIMMCS TPEIOCTaBISETCS
BO3MOXXHOCTh IIPOWTH TECT CAaMONPOBEPKU. TecT /I caMONPOBEPKH MO JUCHUIUIMHE pa3MeEIIeH B
CIO Moodle / eLearning Server 4G SUOC HI'TY B cBO60HOM ISl CTYIEHTOB JIOCTYIIE.

17



YTBEPXJIAIO:
Hupekrop uncrturyra AouTd

(13 29 20 .

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSI TIOATOTOBKHU OaKanaBpoB/ CIEUATNCTOB/ MAaTUCTPOB
HamnpaneHnue nmoaroToBKu/CrenuaibHOCTD!
HamnpaBneHHOCTE/crieriuamu3ausi:
dopma 00yueHuUs
['ox Hauana MOATOTOBKHU:

Kype

Cemectp

a) B pabouyro nporpamMmy He BHOCATCS u3MeHeHus. [IporpamMmma akTyanu3upoBaHa AJis
20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj
HayvaJa MOJTOTOBKH):

1) ;

)
Pazpaboruuk (u):

(®UO, yueHas cTeneHb, yueHOE 3BaHHE)

« » 20_r.
PaGouas nporpamma nepecMoTpeHa 1 0JJ0OpeHa Ha 3aceaHuu Kadeapbl
npotokos Ne OT «__ » 20_ .
3aBeayrouuil kadeapoi
JIMCT aKTyaM3anuy NPUHSAT HA XpPaHeHHe:
3aBeyIolHii BhITyCKatoen kadeapoit « » 20_ r.
Metoanuecknii otaea YMVY: « » 20 T
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