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8.2.
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10.

Conep:xkanmue:

Llenp 0cBOSHUS TUCIIUTITHHBI

[TepeueHs TUTAHUPYEMBIX PE3YIHTATOB OOYUCHUS IO TUCITUTUINHE,
COOTHECCHHBIX C TUTAHUPYEMBIMH PE3yJIbTaTaMU OCBOCHUS
00pa3oBaTebHON TPOTPAMMBI

Mecto pucuuminasl B ctpykrype OIIOII 6akanaBpuara

O0BeM TUCHHIUTMHBI B 3aUETHBIX SIUHUIAX C YKa3aHUEM KOJNIeCTBA
aKaJIEeMUYECKUX, BBIJICJICHHBIX HA KOHTAKTHYIO paboTy 00y4Jaromuxcs ¢
npenojaBaTesieM (1o TUIaM y4eOHBIX 3aHITHI) U Ha CaMOCTOSITEIHHYIO
paboTty oOyJaronmxcs

Coneprxanuie QUCIUTUIMHBL, CTPYKTYPUPOBAaHHOE 110 pa3JiesiaM ¢
YKa3aHWEM OTBEJCHHOTO Ha HUX KOJIMYECTBA aKaJIEMUYECKUX YacOB H
TUTIOB YY€OHBIX 3aHATUN

Pazens! qUCIMIUIMHBI U TPYIOEMKOCTh 110 THIIAM YYeOHBIX 3aHATHH U
paboThl 00yJaroIuXxcs (B akaJeMUYECKUX Jacax)

Ounas dhopma oOyueHus

3aouHas popma oOydeHHs

CopepxaHue TUCIUIUTAHBI, CTPYKTYPUPOBAHHOE T10 pa3jiesiaM
ConeprxaHue JEeKIHMOHHBIX 3aHATHIA

Coneprxanue J1abOpaTOPHBIX 3aHITHHA

ConepxaHue TPaKTUYECKUX 3aHATUN

[lepeuenp yueOHO-METOIMYECKOTO 0OECTIEUeHHUS [UTsl CAMOCTOSATEIbHON
paboTHl 0OYJAFOIIMXCS 110 TUCITUTIINHE

TeMbI KOHTPOJIBHBIX PA0OT (pa3aesbl AUCIUIUIAHEI)

TeMbl KypCOBBIX MPOEKTOB/KYPCOBBIX padOT

Metonuyeckue ykazaHus Uit 00y4aromuXcsi 0 OCBOCHUIO TUCIUIIIHHBI
O6pazoBarenbHbIe TEXHOJIOTUN

Yu4eOHo-MeToanuecKkoe 1 HHPopMaMOHHOE 0OecnieueHre AUCIUILITUHBI
[lepeyeHr OCHOBHOM M JIOTIOJHUTEIHHOW yUeOHOM JIUTEPATYPHI,
HE0OX0IMMOM JJIsl OCBOCHHUSI TUCITUTLINHBI

[lepeueHp HEOOXOMMOTO JTUIIEH3UOHHOTO ¥ CBOOOTHO
pachpoCTpaHIeMOro IpOrpaMMHOro 00ecredeHus, B TOM YHCIie
OTEUECTBEHHOIO MTPOU3BO/ICTBA, UCIOIB3YEMOTO MIPHU OCYIIECTBICHUU
00pa30BaTENILHOTO MpoIiecca Mo AUCIUTLIINHE

[lepeueHs coBpeMeHHBIX MPO(GEeCCHOHATBHBIX 0a3 JAHHBIX U
MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, JOCTYITHBIX 00YJaIOIIUMCS IPU
OCBOCHHUU JAUCHUTIIHHBI

Onucanne MaTeprallbHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOM TSt
OCYIIleCTBIEHUS 00pa30BaTeNLHOTO MpoIiecca MO JUCIUILTHHE
OcobeHnHoCTH OpraHu3ai 00y4YeHUs 10 AUCUUIUIMHE TSl HHBAUIOB U
JIUI] C OTPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbS

Crp.

T

©O© 0000 ~NOOD
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12
13
13

13

14

14

15

16



1. leab ocBOEHUS TUCHUTLINHBI

Henp ocBoenust aucuumiuHbl «[Ipon3BoACTBEHHAs M MMOKapHas OE30MAaCHOCTHY
ABIISICTCST (JOPMHUPOBAHUE YPOBHS OCBOCHHUSI KOMIIETEHIMI OOYYaIOMIMXCSl B COOTBETCTBHHU C
TpeboBaHusMu DenepanbHOrO0 roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAHJApTa BBICUIETO
oOpa3oBanus o HanpaieHu o oarotoBku 13.03.01 «TerutosHepreTrKa U TeIIIOTEXHUKAY.

2. IlepeyeHb mNIAHMPYeMBIX pe3yJbTATOB O0y4YeHHS] 1O JAUCHUILIMHE,
COOTHECEHHBIX ¢ IUIAHMPYeMbIMHM PpPe3yJbTATAMH OCBOeHHSI 00pa3oBaTebHOM
NMPOrpaMMmblI

B pesynbrare OCBOEHMS ~JIUCHUIUIMHBI OOydYaloOIIMKCA JIOJDKEH OBJIAJETh
CIIEAYIOIIMMHU KOMTIETECHITHSIMU:

YK-8- criocoOeH co31aBath U MO ICPKUBATH OE30TTaCHBIE YCIIOBHS
KU3HEJCATSILHOCTH, B TOM YHCIIC TIPU BOZHUKHOBEHUH YPE3BBIYAHBIX CUTYAITHH.

IIK-3 - T0TOB K 00ECTIEYEHNIO HKOJIOTHIECKON O€30MacHOCTH OOBEKTOB
TEIUIOPHEPTETHKH U Pa3pabOTKe SKO3AIMUTHBIX MEPOTIPUSITHIA.

B pe3yiabTate ocBOEHHMS TUCHMILIMHBI 00YYaIOLIUIiCA 10/I2KEH OBJIAeTh
CJIeYIOIUMU Pe3yJIbTATAMHU 00y4eHH sl M0 TUCHUIIHHE:
3HATh:

- 0Oe3omacHble YCIOBHUS JKM3HENEATEIbHOCTH, B TOM YHCJIE TMPH BO3HUKHOBEHHHU
ype3BblyaiiHbpIx cutyauuit (YK-8);

- JKoJoruyeckass O€30MacHOCTb OOBEKTOB TEIJIOAPHEPTETUKU U Pa3pabOTKE 3KO3aLIUTHBIX
meponpustuil (I1K-3);

YMETh:

- CO3/1aBaTh W TOJCPKUBATH O€30TTaCHBIC YCIOBHSI YKH3HEICATCILHOCTH, B TOM YHUCIIE TPH
BO3HUKHOBEHUH upe3BbIyaiiHbix cutyanuit (YK-8);

- o0ecrneurBaTh HKOJIOTMYECKOi 0e30MacHOCTH 00BEKTOB TETNIOIHEPTETUKU U pa3paboTKe
ako3anmTHbIX Mepornpusituid (ITK-3);

BIIQ/IETh!

- 0e30macHBIMU YCJIOBUSIMU JKHU3HENESATEIBHOCTH, B TOM 4YHCJIE€ MPH BO3HUKHOBEHHU
ype3BbrYaitHeIX cutyanui (YK-8);

- 9KOJIOTUYECKOI 0€30MacHOCThI0 OOBEKTOB TEIUIOPHEPTETUKU U Pa3paboTKe HKO3AIIUTHBIX
meponpustuiil (I11K-3);

3. MecTto qucuunjunbl B crpykrype OIIOII 6akanaBpuara

Huctmnmuaa «IIpousBoacTBeHHass W moxaphHas Oe3omacHocTh»  b1.B.J1B.09.02
peanmsyercss B pamkax Onoka | «JlucuumiawHbl (MOZYJH)», YacTd, GOpMUPYEMOU
y4aCTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHHH.

JucuuminHa 0a3upyercsi Ha pe3y/bTarax o0y4yeHMs, MOJYYeHHbIX B paMKax
U3YUYeHHS CIeYIOIUX JUCHUILVIMH: «Xumuay, «@uzuka», U3y4aeMblX B CpeJHEH LIKOJIE.

4. O0beM IMCUMUIIMHBI B 32a4€THBIX €IUHHULAX C YKa3aHHEM KOJHYeCcTBA
aKaJjeMHMYeCKMX YacOB, BbIIEJEHHbIX HA KOHTAKTHYI0 padoTy o0ydawumxcsi ¢
npemnoaasareseM (110 BUAAM 3aHATHI) H HA CAMOCTOATEJIbHYI0 padoTy 00 y4Yaromuxcst

dopma o0yueHust Ounas 3aounas
1 2 3
TpyaoeMKoCTb B 3a4€THBIX 1 cemectp —4 3.€; 1 cemectp — 4 3.¢€.
eIMHHUIAX: BCero - 4 3.e. BCero - 4 3.e.

AYyIMTOPHBIX (BK/II0Yasi KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ MpenojaBaresieM) 4acoB
(Bcero) mo yueOHOMY IJIAHY:

1 cemectp — 18 yacos; 1 cemectp — 6 yacoB
Jlexm () Bcero - 18 yacos Bcero - 6 yacoB

1 cemectp — 34 yacoB 1 cemectp — 6 yacoB
Jlabopatopreie sansths (JI3) Bcero - 34 yacos Bcero - 6 yacoB




[pakTuueckue 3ausatus ([13)

1 cemectp — 34 yacos;
Bcero - 34 yacos

1 cemectp — 8 4acos;
Bcero — 8 yacos

CamocrosrenbHas padota (CP)

1 cemectp — 58 yacos;

Bcero - 58 yacos

1 cemectp — 124 vacos
Bcero - 124 yacoB

@DopMa TeKYIero KOHTPOJIS:

KonTponbeHas pabora | cemectp — 1 | cemectp — 1

dopMa NPoOMe;KYTOYHOI ATTeCTAIHM:

OK3aMeHbI cemectp — 1 cemectp — 1
VUEOHbIM NIAHOM V4eOHbIM NIAHOM

3auer

He npedycmompeHbl

He npedycmompeHbl

3a4éT ¢ oLeHKoit

VUEOHbIM NIIAHOM
He npedycmompensl

VUeOHbIM NIAHOM
He npedycmompeHbl

Kypcosas pabota

VUEOHbIM NIIAHOM
He npedycmompensl

VUeOHbIM NIAHOM
He npedycmompensl

KypcoBoii npoekt

VUEOHbIM NIIAHOM
He npedycmompensl

VUeOHbIM NIAHOM
He npedycmompensl




5. Coz[epmafme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3iejaM ¢ YKa3aHUEM OTBCACHHOI'0 HA HUX KOJIUYIECTBA aKAICEMHUYCCKHUX
YacoB 1 THIIOB y‘leﬁHBlX 3aHATHI

5.1.Pa3)1e.m,1 AUCHUMIIJIMHBI 1 TPYAOEMKOCTD I10 TUIIAM y‘leﬁHbIX 3aHATHI " paﬁoTbl oﬁyqammnxca (B AKAACMHUYICCKHUX qacax)

5.1.1. Ounas ¢opma o0y4eHus

« o | Pacnpenenenune TpynoemkocTu pasaena (B yacax) no | dopma TeKyuiero
Pa3nen nucunniainHbl o = = E N
Ne o 3 o THNAM Y4YeOHBIX 3aHATHI M padoThI 00YYAKOIIUXCS KOHTPOJISA U
(no cemecmpam) o 2 9 .
n/n 2 SE s KOHTAKTHAasl CP MPOMEKYTOYHOM
g2 0O JI JI3 113 arTecTanuu
1 2 3 4 5 6 7 8 12
Paznen 1. PeakunonHas
1. CIIOCOOHOCTH BEILIECTB 72 1 9 17 17 29
KontponsHas
Pasgen 2. XUMHYECKHAE CUCTEMBI paboTa, sKsamen
2. 72 1 9 17 17 29
Hroro: 144 18 34 34 58
5.1.2. 3aounas popma 00yueHust
Pacnpenesienue TpynoeMKoCcTH pa3jaesia (B yacax) 1o THIAM dopma
No Pa3znes nucuunmHbl - g 5 = Y4eOHBbIX 3aHATHI U Pa00ThI 00Y4aIOIINXCSI TeKYIIero
. /;1 (no cemecmpam) § = § KOHTAKTHasl KOHTPOJISI ©
oA [ o
= 2 8 I 3 m Cp NPOMEKYTOYHOM
arTecTaluu
1 2 3 4 5 6 7 8 12
1 Pazgen 1. Peakumonnas 7 1 3 3 4 62 KoHTpoibHas
' CHOCOOHOCTH BEIIECTB pa6oTa
Pazgen 2. XumMuueckue CUCTEMBI: i
2. 72 3 3 4 62 SK3aMEH
Hroro: 144 6 6 8 124




5.2.Coeprxanue IMCUUILIMHBI ,

CTPYKTYPMPOBAaHHOE 10 pa3jiesiam

5.2.1. Coaeprkanue JEKIIHOHHBIX 3aHATHH

HaumenoBaHnue pa3aeia

Ne Copepxanue
AUCHHUILIUHBI
1 2 3
1 Paznen 1. Peakunonnas [leproanueckas cucTeMa 3J€MEHTOB, KHCIOTHO-

CITOCOOHOCTH BEIIECTB

OCHOBHEIC M OKHCIIMTEIILHO-BOCCTAHOBHUTECIIHHEIC
CBOMCTBA BEIIIECTB, BUILI XUMHUYCCKOM CBSI3H,
KOMILJIEMEHTAPHOCTb.

Pa3nen 2. XUMHUYECKUE
CUCTCMBbI

PacTBOpBI, TUCTIEPCHBIE CUCTEMBI,
PIEKTPOXUMUUYECKHE CUCTEMBI, TOJTUMEPHI U
OJIMTOMEPHI, XUMUYECKasi KHHETUKA, YHEPTreTUKa
XUMUYECKUX MTPOIIECCOB, XUMUYECKOE U (ha30BbIC
[PaBHOBECHSI, CKOPOCTh PEAKIIUi U METObI €€
pEerylnupoBaHus, 3JIEKTPOJIN3, KOPPO3Hs METAIIOB U

3an[uTa OT KOPpPO3uH. TOIIIMBO U €0 BUIBI.

5.2.2. Conepxanue JIaGOpaTOPHBIX 3aHATHH

HaumeHnoBanue pa3aena
JUCHUIIIMHBI

Conep:xanue

2

3

Pa3nen 1. Peaknimonnas
CIIOCOOHOCTH BEIECTB

3ydeHne KOMIJIEKCHBIX COCTMHEHUI

M3y4yenue peakiuii HOHHOTO OOMEHa.

WccnenoBanue ruposimsa coiei

V3ydeHre OKUCITMTEIbHO-BOCCTAHOBHTEIBHBIX
MIPOIIECCOB.

Pa3nen 2. XuUMHUYEeCKUE CUCTEMBI

M3ydeHne XUMUYeCKO KUHETUKHU

Ornpenenenue 00IIeH )KeCTKOCTH BOIBI.

HOJ'IyLICHI/Ie M KOoaryiianusa KOJUIOMIAHO-ANCIICPCHBIX
CHCTCM.

I/I3yquI/Ie XHUMHYECKHUX CBOMCTB METAJIJIOB.

CuHTe3 N HCCICIOBAaHUC CBOMCTB IMOJIUMEPOB




5.2.3.CoaepsxkaHue NPaKTHYECKUX 3aHATHIA

HaumenoBaHnue pa3aeiia

BCIIICCTB

Ne Conep:xanue
AUCHHUILINHBI
1 2 3
1 |PeaknmonHast ciocoOHOCTs,  [BXogHOE TeCTHpOBaHUE MO AUCIUIUIMHE.

Pemenue 3aga4y no temam: «OCHOBHBIE 3aKOHBI XUMUN»,
«3aKOH 3KBUBAJIEHTOBY». 3HAKOMCTBO C IEPUOUYECKON
cucreMoni anemeHToB J[.1. MenzeneeBa, €€ CTpyKTypoH.
Y cTaHOBIIEHUE IEPUOIUYHOCTH CBOMCTB XMMUYECKUX
PIIEMEHTOB. (3HEPrUU MOHU3ALMU ATOMOB, CPOJCTBY
ATOMa K JIEKTPOHY, JIEKTPOOTPHULATEIIBHOCTH. aTOMHBIX
U MIOHHBIX painycoB). M3yueHne XuMu4ecKoi CBSI3U U ee
BUJIOB (KOBaJICHTHAsI CBSI3b, HOHHAs1, BOJIOPOHAS,
MeTalIn4eckast) U cBoicTB. Myuenue oOmumx cBONCTB
pacTBOopoB. OnpeseneHne KOHIEHTPAIUi pacTBOPOB.
IAHAIT3 THIPOJIH3a COJICH.

OnucaHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
[IPOIIECCOB.

XMUMHUYECKUE CUCTEMBI

PacueTsl 2HEPreTHKH XUMHUYECKHUX TTPOIIECCOB.

M3ydeHne XMMUYECKON KUHETUKHU U KaTaau3a.

M3yueHrne XuMUIECKOTO PAaBHOBECHSI B TOMOTCHHBIX
peakuusx. Pacuer KOHCTaHTHI paBHOBECHSI.

M3ydeHne KeCTKOCTH BOJIbI.

M3ydeHre ONTUYECKUX U AJIEKTPUUECKUX CBOMCTB
TUCIIEPCHBIX CUCTEM, WX KJIacCU(UKALIUU [0 CTETICHU
TUCIIEPCHOCTH U arperaTHoMy coctosiuio. [lomyuenne
KOJIJIOUTHBIX PACTBOPOB.

3y4yeHue cTpoeHusi, PU3NIECKUX U XUMHUYECKUX CBOMCTB
MetasuioB. [lonyyenue meramios.

Ornurcanue 3JeKTPOXUMHUYECKUX ITPOLECCOB.
[IpakTHueckoe MPUMEHEHUE ANEKTPOJIN3A.

3yyeHue Koppo3uH U 3alUThl METAJUIOB U CILIABOB OT
Koppo3uu. OnpeneneHue U Kiaccupukanus
KOPPO3UOHHBIX MPOLIECCOB.

3HAKOMCTBO C BBICOKOMOJIEKYJISIPHBIMU COEIMHEHUSAMM.
CriocoObl ux nony4yenus. M3ydenre cBONCTB MOJUMEPOB.

I/ISY‘IGHI/IC Pa3JIMYIHBIX BUOB TOILIMBA.




5.2.4. TlepeueHb y4eOHO-METOINIECKOTO OOCCIICUCHHS ISl CAMOCTOSITEIIEHON paOOThI
oOydaronuxcs 1o AUCHUTIINHE

Ounas ¢popma o0yueHus

HaumenoBanue
pa3jaesia JUCUMILTHHBI

Conep:xkanue

YyebHo-
METOIUYECKOE
obecrieuenue

2

3

4

Pazgen 1. Peakimonnas
CIIOCOOHOCTD BEIIECTB

[IpopaboTka KOHCIIEKTA JICKITUH
IToaroroBka K J1aOOPATOPHBIM 3aHATHIM
HOJIFOTOBKEI K IIPaKTUYCCKUM 3aHATUAM
HOJIFOTOBKEI K UTOTOBOMY TECTUPOBAHUIO
TToaroroBka K 3K3aMeHY.

(11, [2], [3], [4), [5],
6], [71, [8], [9],
[10], [11], [12].

Pazgen 2. Xumuuyeckue

CCTCMBI

IIpopaboTka KOHCTIEKTA JEKITHit
[TonroroBka K 1a00paTOPHBIM 3aHATHIM
[MoaroroBka K MpaKkTHYECKAM 3aHSATHIM
[TonroroBka K HTOTOBOMY TECTUPOBAHHIO

TloaroroBka K 3K3aMeHy.

3aouHas popma 00yueHusn

HaumMeHnoBaHue pa3aejaa
AU CHUIIJIMNHbI

Conep:xkanue

VYuebHo-
METOIMYECKOE
obecrieueHne

2

3

Pa3nen 1. Peaknimonnas
CIIOCOOHOCTD BEIIECTB

IIpopaboTka KOHCTIEKTA JICKITHit
[ToxnroroBka k 1a00paTOPHBIM 3aHATHIM
[lonroroBka K MPaKTHYECKUM 3aHSATHIM
[TonroroBka K UTOTOBOMY TECTUPOBAHHIO
IToaroroBka K KOHTPOILHOM padoTe
IloaroToBka K 3K3aMeHY.

Pazmen 2.

CHCTCMbI

Xumunueckue [IpopaboTka KOHCITEKTa JICKITHIA

[ToaroroBka x J1aOOpaTOPHBIM 3aHATHAM
[loaroroBka K NpakTHYECKUM 3aHATHIM
[loaroroBka K UTOrOBOMY TECTUPOBAHUIO
ITonroroBka kK KOHTPOJIBHOM padoTe
IloaroToBka K 3K3aMeHY.

Crpoenue

5.2.5. TeMbl KOHTPOJIbHBIX PadoT
1. OcHoBHble 3aKOHBl XUMHUH. OCHOBHBIE KJIaCChl HEOPraHMYECKHX COEIMHEHHMH.

atoma. [lepuoanuec

KUU 3aKOH. XHMHUYECKas CBI3b.

OcCHOBHEBIE

IIOHATHUA

TEPMOJUHAMUKHU. XyUMH4YeCcKass KHHETHKA. FI/II[pOJ'II/B. PaCTBOpLI. I[I/ICHepCHBIe CHUCTCEMBI H
KOJJIOMHBIC paCTBOPHI. Xumus MOBCPXHOCTHO-AKTUBHBIX BCILCCTB.

5.2.6. TeMbl KypCOBBIX IPOEKTOB/ KYPCOBBIX padoT
VY4eOHBIM MJIaHOM HE MPETYCMOTPEHBI.

6. MeToauueckue yKa3aHus Jjisi 00y4alUIUXCSl MO0 OCBOEHUK) THCIHUTLIHHBI

Opraﬂmaum{ ACATCJIbHOCTH CTYJACHTA




Jleknus
B xo/1e JIEKIIMOHHBIX 3aHATUH HEOOXOMMO BECTH KOHCIIEKTUPOBAHHUE Y4EOHOTO

MaTepuasa, oopamaTh BHUMaHHE Ha KaTerOpHU, GOPMYINPOBKH, PACKPBIBAIOLIHE
COJIep’KaHUE TEX WM UHBIX SIBJICHUM U IPOLIECCOB, HAYYHBIE BBIBO/IbI U IPAKTUYECKHE
pexoMmeHganuu. HeoOxoaumMo 3a1aBaTh PEnoaaBaTeI0 yTOUHAIOUINE BOIPOCHI € LENIbIO
VSICHEHUS TEOPETUIECKUX MOJIOKEHHH, pa3pelieHus CHOPHBIX cuTyanuid. LlenecooOpaszno
nopabaThIBaTh CBOIM KOHCHEKT JICKIIMH, JIeast B HEM COOTBETCTBYIOIINE 3aITUCH U3
JUTEpPaTyphl, PEKOMEHI0BAHHOM IIpernojaBaTesieM U NPeayCMOTPEHHON yueOHOH
IIPOrpaMMoOi.

IIpakTHyeckoe 3aHsiTHE

[IpopaboTka paboueii mporpaMMel. Y 1eIUTh 0CO00E BHUMAHHE IIEIISIM U 337a4aM,
CTPYKTYpE U COJIep’KaHuI0 AucHuIuIMHbL. KoHcnekTupoBanue nctounnkoB. Pabora ¢
KOHCIIEKTOM JIEKIIUH, TTOJATOTOBKA OTBETOB K OMPOCY (YCTHOMY), TPOCMOTP PEKOMEHIYEMOI
JIUTEPATYpPbl, BHIITOJIHEHNE TBOPUECKOTO 3a/1aHUsl.

JlaGopaTopHoe 3aHATHE
Pabora B COOTBETCTBUU C METOIMYECKMMHU YKa3aHUS 10 BBIOJHEHUIO J1a00paTOPHBIX
pabor.

CamocrosiTeibHasA padoTa
CamocTtosrenbHas paboTa CTy/leHTa HaJl YCBOEHHEM y4eOHOTo Marepuana no yueOHoi
JUCHMIUIMHE MOYKET BBIMIOJIHATHCS B OMONHMOTEKE YHUBEPCUTETa, y4eOHbIX KaOMHETaXx,
KOMIBIOTEPHBIX KJIaccax, a TakkKe B JOMaIrHUX ycioBusax. CoaepkaHue caMOCTOSITeIbHOM
paboTHl CTyOeHTa OIpeneNnsercss y4eOHOHW MpOorpaMMON JUCHIUTUIMHBI, METOJANYECKUMHU
MaTepHallaMH, 3aJaHASIMA U YKa3aHUSIMH TTPETIO1aBaTels.
CamocrostenbHas paboTa B ayTUTOPHOE BPEMsI MOXKET BKIIOYATh!
KOHCTICKTHPOBAHHUE (COCTABJICHUE TE3UCOB) JICKIIHIA,
BBITIOJTHEHUE KOHTPOJIBHBIX PadoT;
peleHue 3a1ay;
paboTy CO CIPaBOYHOM M METOUYCCKOM JIUTEPATYPOH;
— y4yacTH€ B TECTUPOBAHHUHM U JIp.
CamocrostenbHas paboTa BO BHEAYAUTOPHOE BPEMs MOXKET COCTOSITh U3:
— IOBTOPEHHUE JIEKLIMOHHOTO MaTepuaa,;
— IOJArOTOBKH K CeMHHapaM (IIPaKTUYECKUM 3aHATHAM);
— H3y4eHUs y4eOHOU M HayqHOMU JIUTEepaTyphl;
— peleHus 3a/1a4, BbIJaHHBIX HA IPAKTUYECKUX 3aHIATUSAX;
— IOArOTOBKH K KOHTPOJIbHBIM pab0oTaM, TECTUPOBAHMIO U T.1I.;
— IPOBEJCHUE CAaMOKOHTPOJS IyTeM OTBETOB Ha BOIPOCHI TEKYIIErOo KOHTPOJIA 3HAHUM,
peleHusl MpeICTaBICHHbIX B Yy4eOHO-METOJIMYECKMX Marepuanax Kadeapsl 3ajad,
TECTOB.

KonTpoJjbHasi padora
Teopernueckass W MpakKTHYECKasi YaCTH KOHTPOJIBHOU PaOOThI BHIMOIHSAIOTCS TI0

YCTAHOBJICHHBIM TeMaM (BapHaHTaM) C UCIOJIb30BaHUEM ITPAKTUYECKUX MaTepHalloB,

MOJy4eHHBIX Ha MPaKTHUYECKUX 3aHATUAX. K Kak0i1 TeMe KOHTPOJIbHOM padoTh

[PEKOMEHAyeTCs] IPUMEPHBII NepedeHb OCHOBHBIX BOMPOCOB, CIIMCOK HEOOX0AMMOMN

muteparypbl. Heo0x0AMMo U3yuuTh JIUTEPATYPY, PEKOMEHIYEMYIO JJIS1 BBIIOJTHEHUS

KOHTPOJIbHOI paboThl. UTOOBI MOJTHEE PACKPHITH TEMY, CIIEIYET UCIOIb30BATh

NOTIOJTHUTENbHBIE HCTOYHUKH U MaTepualibl. THCTPYKIHS 10 BBIMOJIHEHUIO KOHTPOJIBHOM
a0O0TbI HAXOAUTCSI B METOAMYECKUX MaTepHaliaxX Mo JUCIHILINHE.

IoaroroBKa K 3K3aMeHY
[ToAroToBKa CTYAEHTOB K PK3aMEHY BKJIIOUAET TPH CTAAUU:
— caMOCTOsITeNbHas paboTa B TeueHUe yueOHOTOo Toja (cemecTpa);
— HEMOCPEJICTBEHHAs MOJrOTOBKA B JHH, IPEIIICCTBYIOIINE SK3aMEHY;
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‘ IIOATOTOBKA K OTBETY HAa BOIIPOCHI, COACPIKAINIHUCCA B ounere.

7. Oo0pa3zoBarejibHbIe TEXHOJIOTHHI
[Tepeuens 00pa30BaTETBHBIX TEXHOJIOTHIA, UCTIOIB3yEMbIX MPU H3yYCHUH JUCIUILTAHBI
«XuMHs».

TpagnuunoHHble 00pa3oBaTeIbHbIE TEXHOJIOTHH

Huctmmuinaa  «XWMES» ~ TPOBOJMATCS  C  HCIOJB30BAHHEM  TPAJWIIMOHHBIX
00pa30oBaTEeNbHBIX TEXHOJIOTUH OPHUEHTUPYIOIIMECS Ha OpraHM3anuio 00pa30BaTENLHOTO
mporecca, MPeANoIaraollyl0 MPsMYI0 TPAHCIALNUI0 3HAHUK OT MpPErojaBaTelss K CTYICHTY
(MpEeuMYyIIECTBEHHO HAa OCHOBE OOBSICHHUTEIHHO-WLTIOCTPATUBHBIX METOJIOB OOY4CHHS),
ydeOHas JIeATEIBbHOCTh CTYACHTa HOCHT B TaKUX YCIOBHSX, KaK MPABHIIO, PEMPOTYKTHBHBIH
xapakrep. DopMbl y4eOHBIX 3aHATHH TIO JUCHUIUIHHE «XHMHS» C HUCIOJIB30BAHUEM
TPAJUIIMOHHBIX TEXHOJOTHH:

Jlekuus — TmOCIeOBAaTENbHOE M3JIOKEHHWE MaTepualia B JWCHUIUIMHAPHON JIOTHKE,
OCYIIECTBIISIEMOE TPEUMYIIIECTBEHHO BEpOATEHBIMHU CPEICTBAMH (MOHOJIOT TIPENOIaBaTENs ).

[IpakTHdeckoe 3aHATHE — 3aHATHE, TOCBSIIEHHOES OCBOCHUIO KOHKPETHBIX YMEHUU H
HABBIKOB TIO MPEJIOKEHHOMY aTOPUTMY.

JlabopaTopHasi paboTa — opranu3aius yaeOHoi paboThI C peaIbHBIMUA MAaTePUATTbHBIMU 1
WH)OPMAMOHHBIMA OOBEKTaMH, 3KCIIEpUMEHTAIbHAS padoTa ¢ aHAJIOTOBBIMH MOJICISIMHU
peanbHBIX 0OBEKTOB.

HNHTepakTHBHBIE TEXHOJIOTHH

Mo muctumae «XWMHS» JIEKIIMOHHBIE 3aHSTHS TPOBOIATCS C HCIOJIB30BAaHHEM
CIIEAYIONINX HHTEPAKTUBHBIX TEXHOJIOTHIA:

Jlexnusi-Bu3yanu3anus - npeacTaBisieT co0oi BU3yalbHyI0 (popMy Mogauu JIEKIIHOHHOTO
Marepuana cpeactBamu TCO wiv ayTMOBHICOTEXHUKHU (BUICO-JICKIUs). UTEHHE TaKOM JIEKITHMH
CBOJUTCA K Pa3BEPHYTOMY WJIM KPATKOMY KOMMEHTHPOBAHHUIO MPOCMATPUBAEMBIX BU3YaJIbHBIX
MarepuaioB (B Buue cxem, Tabmwui, rpadoB, rpadukoB, Mozenei). Jlekuus-BU3yaIn3aIus
MOMOTaeT CTyIAEHTaM MpeoOpa3oBbIBaTh JICKIIMOHHBIM MaTepHall B BU3YyalbHYIO (opMmy, 4TO
crocoOcTByeT (POPMHUPOBAHUIO Y HUX MPO(PECCHOHATEHOTO MBIIIJICHUS 33 CYET CHCTEMaTU3alun
U BblJIeJIeHHs] Hau0oJiee 3HAYUMBIX, CYIIIECTBEHHbBIX SJIEMEHTOB.

Jlexius—mpoBokalus  (M3JI0KEHHE  MaTepuaja C  3apaHee  3aljlaHUpOBAaHHBIMU
omunOkamu). Takoil THUII IEKIUHA pacCUUTaH HAa CTUMYJIUPOBAHHUE O0YYAIOIIUXCS K TOCTOSSHHOMY
KOHTPOJIIO MpeajaraeMod HHpOpMalMK U TMOUCKY OIIMOOK. B KOHIE NeKUuu MHpOBOIUTCS
JMArHOCTHKA 3HAHUI CTYIEHTOB U pa300p CAETaHHBIX OLINOOK.

[lo mucuunnuae «XuMus» J1adOpaTOpPHBIE 3aHATHS TPOBOJIATCS C HCIOIb30BAHHEM
CJIEYIOIINX UHTEPAKTUBHBIX TEXHOJIOTHIA:

PaGora B MamnbIX rpymmax — 3TO OJIHA M3 CaMBIX MOMYJSIPHBIX CTPATEeTUi, TaKk KaK OHa
naeT BceM oOydaromumcst (B TOM YHUCJIE€ M CTECHUTEIBHBIM) BO3MOXKHOCTH Y4acTBOBAaTh B
paboTe, MPaKTUKOBATh HABBIKU COTPYIHUYECTBA, MEKIUYHOCTHOTO OOIIEHUS (B YaCTHOCTH,
YMEHHME aKTHUBHO CIyIIaTh, BbIpaOaThiBaTh o0O0Iee MHEHHUE, pa3peuiaTb BO3HUKAIOIIUE
pasHornacusi). Bce 3T0 yacto ObIBaeT HEBO3MOKHO B OOJIBILIOM KOJIJICKTHBE.

PoneBble urpel — coBMecTHas JESTENbHOCTh TPYIIBI OOYYAIOMIUXCS M MPENnoaaBaTeis
[0/l YNpaBJIEHUEM TNpenojaBaTeiss C LEJNbl0 peuleHus Y4eOHbIX M NpodeccHOHATbHO-
OpPUEHTUPOBAHHBIX 3a/1a4 IYyTEM HIPOBOTO MOJIEIMPOBAHUS peajbHOM MpoOiIeMHOH cuTyauuu.
[To3BomsieT oleHMBATH YMEHHE AaHAU3UPOBAaTh M peliaTh TUMUYHBIE MPOdEeCCHOHATbHBIC
3aJauu.

8. YueOHo-MeToaMYecKOe H MHPOPMALMOHHOE O0ecniedeHUe TUCIUTIIMHbI

8.1. IlepeyeHr  OCHOBHOW ¥  [IONMOJHUTEJBHOW  Y4YeOHOWH  JHTEpPaTyphl,
He00X0AUMOI /151 0CBOEHMS THCHMIIIHHBI
@) OCHOBHAA yueOHan numepamypa:

1. AxmeroB H.C. O0mas u Heopranndeckas xumus: Yueb. ais By3oB /H.C. AxmeroB. — M.:
Bricmras mkoma, 2001. — 743 c.
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2. I'muuka H. JI. O6mas xumus. Yue6. s By3os / H.JL. I'muaka. — M.: Kaopyc, 2013. — 728 c.
3. T'opbynoB A.U., I'ypoB A.A. u nip. TeopeTndeckre 0CHOBBI 00IIeH XuMuH. Y4ed. 1 By30B
/A.N. TopOynos, A.A. I'ypoB - M: U3n-80 MI'TY um H.D. baymana, 2003r. — 719 c.
4. Koposun H.B. O6mas xumust: Yue0. 1 TEXHHYECKUX Harpas. u crell. By3os / H.B. KoposuH.- M.:
Breicm. mk., 2006 - 556 c.
5. I'pumienxoBa T.H., Cokonosa I'.E. Xumus: yaueOno-meroauueckoe nocooue/ T.H
I'pumenxoBa., I'.E. CokonoBa - Kemeposck: KemepoBckuii rocy1apcTBEHHbIN YHUBEPCUTET,
2015 — 95 c. http://biblioclub.ru/index.php?page=book red&id=437494 &sr=1#
6. Xomuenko W.I'. O6mas xumus./ N.I'. Xomuenko - M.: HoBast BoiHa 201 1r. — 462 c.
7. Xomuenko. N.I'. Xomuenko I'.I1. CoopHuK 3a1a4 U ynpakHeHU# mo oomeit xumun/ N.I'.
Xomuenko, I'.I1. Xomuenko — M.: Hosas BosHa, 2004. — 278 c.
0) Oononnumenvhasn yyeonan 1umepamypa
8. Apremenko A.W. CripaBouHoe pykoBoACTBO 1o xumun/ AWM. Apremenko — M: Bricmias
mkoia, 2003r. — 367c.
9. AxmetoB H.C JlaGopatopHble 1 CEMUHAPCKUE 3aHATHUS MO OOIIEH 1 HEOPTraHUIECKON XUMUU
/H.C. AxmeToB — M: Briciiag mikosa, 2002r. — 368c.
10. JIugun P.A..OOmas u Heopranuueckast xumusi B Bonpocax. [locooue mis By308 / P.A.
JIugun. 2-e uzn.-M: Jlpoda, 2004r. — 303c.
11. VYrait S.A. O6mast u Heopranuueckast xumus . Yue6. J{ns By30B /S.A. Vraii. -2-e m3a.-M.:
Bricmras mxoira, 2000. - 526 c.
12. I'pumienkoBa T.H., Cokonosa I'.E. Oprannueckas xumus: yaeOHO-MeTOqUecKoe ocodue/
T.H I'pumenkoBa., I''E. CokonoBa -  Kemeposck: KemepoBckuil rocynapCTBEHHBIN
yauBepcutet, 2015 — 115 c. http://biblioclub.ru/index.php?page=book red&id=437481&sr=1
8) nepeuens yueOHO-MemoOuUecKo2o odecneueHus:
13. KanmzoBa A.M. «OCHOBBI 00111€H XUMUN» (Y4€OHO-METOIUIECKOE MTOCOOHE). ACTpaxaHb:
Nzpat. nom TAOY AO BO «AcTpaxaHCKuil TOCYAapCTBEHHBIN apXUTEKTYPHO-
CTPOUTENbHBIN YHUBEpcUTETY. 2016. — 67 C.
14. KanmmzoBa A.M. OCHOBBI KOJUTOMAHOW XUMHUH (YI€OHO-METOIMYECKOE TTOCOOHE)
Actpaxanb: M3gat. nom 'TAOY AO BO «AcTpaxaHCKuil TOCyIapCTBEHHBIN apXUTEKTYPHO-
CTpOUTENbHBINA yHUBEpcUTeT». 2016. —43 c.
2) nepeyend OHNAANH-KYPCO8:
15. Omnnaiin kypc «Xumus» http://moodle.aucu.ru/course/view.php?id=1385

8.2 IlepeyeHb He00OXOAMMOIO JHMIEH3MOHHOIO M CBOOOJHO PACHPOCTPAHSIEMOTIO
NPOrpaMMHOI0 o0ecrie4eHHsi, B TOM YHcJie 0Te4eCTBEHHOI 0 MPOU3BO/ICTBA, HCII0JIb3yeMOro
NPH OCYLIeCTBJIEHUH 00pa30BaTeILHOI0 NpoLecca Mo JUCHHUILINHE

1. 7-Zip

2. Office 365

3. Adobe Acrobat Reader DC .

4 Internet Explorer.

5.Apache Open Office.

6. VLC media player

7.Azure Dev Tools for Teaching

8. Kaspersky Endpoint Security

8.3. IlepeyeHb coBpeMeHHBIX NPO(ecCHOHAIBHBIX 023 JAHHBIX H HH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, IO0CTYNMHBIX 00y4AIOIUMCS TP OCBOCHHH M CHUTIIMHBI
1. DnexTpoHHas HHPOPMAITMOHHO-00pa30BaTeNIbHAas cpesia Y HUBEPCUTETA:
(http://edu.aucu.ru, http://moodle.aucu.ru)
2.  «OneKkTpoHHO-OMONIHOTeYHAs cucreMa «YHHUBEpCUTETCKas OoubnmoTeka»
(https://biblioclub.ru/)
3. DnekTpoHHO-OMbMoTeunas cucrema «[PRbooks» (www.iprbookshop.ru)
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4. Hayunas snextponHas Oubmmoteka (http://www.elibrary.ru/)

5. Koncynprant+ (http://www.consultant-urist.ru/)

6. @enepanbHbIil THCTUTYT MPOMBINUIEHHOH coocTBerHHOCTH (http:/www 1. fips.ru/)
7. larentnHas 6a3za USPTO (http://www.uspto.gov/patents-application-process/search-patents)

9. Onucanue MaTepI/IaJ'II)HO-TeXHI/I'leCKOﬁ 633]:1, H606XOI[HMOI7[ AJIsT OCYINECTBJICHUA

06pa30BaTeJ’ILHOFO nmpouecca mo IMCHUMIlJIMHE

Ne
n/n

HaunmeHoBaHUe ceUAJILHBIX®
NMoOMeIlleHU U moMelIeHu il AJ1s
CaMOCTOSITeJIbHOH PadoThl

OCHAIIEHHOCTh CNEeNHUAJbHBIX IOMEIIeHUH 1
NoMeIlleHU JJI51 CaMOCTOSATENbHOM paﬁoTbI

2

3

1 YueOHble ayTUTOPHH ISl TPOBEACHUS
y4eOHBIX 3aHITHIL:

414056, r.Acrpaxanp, yin. Tarumesa, 18,
No204;

Ne204
KomrutekT yueOHOM Mebenu.
CranoHapHbIi MYyIbTUMETUHHBIN KOMIUIEKT
Joctyn k nHpOPMaIMOHHO-TEIEKOMMYHUIIHOHHON CETH
«HTepHET»

414006, r.Actpaxanb, nep. l1laxrepckuii /
yan. J.Toncroro/yn. CeuenoBa 2/29/2,
Ne 208

Ne208
Kommekt yueOHOH Mebemnu.
[TepenocHoit KOMILJIEKT
o0opynoBaHus
Crenp «Okpacka HHIAMKATOPOB B Pa3IMIHBIX CPEAAX)
Crenn «Ha3zBaHue KHCIOT M KMCIOTHBIX OCTATKOB)»
Crenp «llepunoguueckas cucrema JI.1. MenneneeBa»
BeiTspkHOM mikad
Molika 11 XUMHYECKOM NIocyAbl XMMHUUYECKas I10Cya U
XUMHYECKHE PEAKTUBBI,
MydenbHas neusb
CyumibHbIi mKad
Beckl ananutuueckue
Bechl anexrpuueckue
Joctyn k nHpOPMAIOHHO-TEIEKOMMYHUIIHOHHON CETH
«nTepHeT

MYJIbTUMEAUUHOTO

[omemenust it caMOCTOSITENBHON paboThI

414056, r.Actpaxanp, yn. Tatumesa, 22a,
Ne201, Ne203;

Ne201
Kommutext yue6HO# MeGenn
Komneroteps! -8 miT.
Joctyn k nHpOPMAIMOHHO-TEIEKOMMYHUIIMOHHON CETH
«HTepHeT

414056, r.Actpaxanp, ya. Tartumesa, 18,
nmutep b, Oubnroreka, dnTabHBIN 31

Ne203
Kommurext yae6HO# Mebenn
Komneroteps! -8 miT.
Hoctyn x mHGOPMAITMOHHO-TEIEKOMM YHUITOHHOHN CEeTH
«HTepHeT

O0MO0JIMOTEKA, YHTAJIBHDII 3aJ1
Kommutext yue6HO# Mebenn
KommsroTepst - 4 mT.
Hoctyn x mH()OPMAIMOHHO-TEIEKOMM YHUIIHOHHON CETH
«nTepuer»

10.  OcoOeHHOCTH OpraHU3alUH

Oﬁy‘lel-ll/lﬂ nmo JMCHHUIIJIMHE

«XuMHuS» I

WHBAJM/I0B H JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS

Jiis oOydJaromuxcss U3 4ucia WHBAIHIOB M JIUI[ C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
310pOBbSI HA OCHOBAaHUU MHUCbMEHHOTO 3asBJICHUSI TUCUUIUIMHA «XUMHUS» PEeaTU3yeTcsl C y4eTOM
0COOCHHOCTEH TMCUXO0(PU3NIECKOTO pPa3BUTHS, WHAMBUAYAJIBLHBIX BO3MOXXHOCTEH U COCTOSIHHS
3I0pOBbS (Haliee — MHANBUAYAILHBIX OCOOEHHOCTE ).
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AHHOTAIUA

nporpamMme K padoueii JucuMmIuHbl (MoayJs) «IIpouzeoocmeennasn u noyxcapnasn

Oe3onacnocmp» N0 HanpaBiieHUIO MOAroToBKU 13.03.01. «Tennoanepzemuxa u

mennaomexHuka» npogunv noozomoexku «Ilpoexkmuposanue 00vexmos
mennoInepzemuyecKoil Ompaciuy

Obwaa mpyooemkocmsv  OUCUUNIUHBL cocmagisem 3 3auemHvle  eOUHUYDBL.
Dopma npomercymouHo20 KOHMPOJA: IK3AMEH.

Henbro yuebHol aucuuiuHbel (Monyns) «llpouseodocmeennas u  nodcapHas
bezonacnocmuy»  ABISETCS OOIIeTeOpeTHYecKass MOJArOTOBKA CTYACHTOB 10 HEKOTOPBIM
CHelHabHBIM pa3esilaM XUMUU C YY€TOM COBPEMEHHOTO YPOBHS Pa3BUTHUSI XMMHUECKON HayKH
Ui obecrieyeHusl HaydHoTro Oas3uca B fanbHeHei npodeccuoHaIbHOW MOATOTOBKH.

3agayamMu JUCUMITUHBI (MOJTYJIs) SIBIISIFOTCSL:

- - chopMUpPOBATH 3HaHNE 00 OCHOBHBIX 3aKOHAX XUMMHH;

- copMUPOBATH MEPBUYHBIE HABBIKK U OCHOBHBIE METO/IbI PEIIEHHSI MPOPECCHOHATBHBIX
3aJ]a4 B 00JIaCTH XUMHUHU;

- chopMHpoBaTh CHOCOOHOCTH BBIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh HpoOieMm,
BO3ZHMKAIOIIMX B X0JI€ Mpo(deccnoHalbHOM e TeNbHOCTH;

- c(opMHpOBATh HABBIKK IO MPUBJICUYECHHUIO MAaTEMAaTUYECKOTO ammapara B XUMHUYECKUX
nporeccax.

YueOnasa aucuumiauHa (Moaynab) «llpouzeoocmeennas u noxcapHas 6e30NACHOCHbY
BxoauT B buok 1, ooazamenvnoii wacmu. Jiisi ocBOSHUS AUCHUATLIMHBI HEOOXOAUMEBI 3HAHUS,
MIOJIydEHHbIE TPU M3Y4YEHUHU CIEAYIOUIUX AUCHUIUINH: «XUMHs», «Du3nKa», U3ydaeMble B
CpeaHeH LIKoJIe.

Kparkoe conepkanue 1MCUUIINHBI (MOIYJIAA):

1. PeaknioHHasICIOCOOHOCTh BEIIECTB: MEPUOJAMUYECKAs CHCTEMa 3JIEMEHTOB, KUCJIOTHO-
OCHOBHEIE H OKHCJIHTEILHO- BOCCTAHOBHUTEIBLHBIECBOMCTBA BEIIECTB, BUIALI XUMUYECKON CBSI3H,
KOMIUIEMEHTAPHOCTb.

2. XWUMHYECKHE CHCTEMBI: PACTBOPHI, JAUCIEPCHBIC CHCTEMBI,IJIEKTPOXUMHYCCKUE
CUCTEMBI, MIOJIUMEPBI U OJIUTOMEPBI, XUMUYECKass KHHETHUKA,YHEPTE€THKA XUMHYECKUX MPOIECCOB,
XUMUYECKOe W (a3oBbie pPaBHOBECHS, CKOPOCTHPEAKIIMM M METOJBI €€ pPEeryJupoBaHUs,
AIEKTPOJIN3, KOPPO3US METAJJIOB M 3aIllUTa OTKOPPO3HH.

3aBenyromuii kadeapoit _//%25/" [ _O.M. Illukynsckast /
MOINUCH N.0.9.




PELIEH3US
Ha pa0o4y10 NIporpamMmy, olleHOYHbIe M MeTOAUYEeCKHEe MATepPHaJIbl
no yucuumnianHe «IIpouzeoocmeennan u noxcaprnas 6€30nacHocmy»
OITOII BO no nanpasjienuio noaroroBku 13.03.01 «TensiodHepreTuka U TemJI0TeXHUKAY,
HanpasJIeHHOCThb (mpo¢uisb) «IlpoekTHpoBaHHe 00bEKTOB TeIIO3HEePreTHYeCKOM
oTpacamw» , 1o NporpamMMme dakanaspuama

Jwomunoit Anexcandpoeoit /[cuzonoii (anee 1Mo TEKCTYy PELIEH3EHT), IpoBelIeHa
penieH3usi paboyeil mporpaMMbl, OLIEHOYHBIX M METOJMWYECKUX MaTepuaioB IO AUCLHUILIMHE
(monynio) «Ilpouszeoocmeennan u noxcapuaa oezonacnocmspy OIIOII BO no nanpasienuro
noarotoBku 13.03.01 «Tennosnepzemurka u mennomexuuka», pazpadorannoit B 'bOY AO BO
«AcTpaxaHCKMH TOCYyJapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBI YHUBEPCUTET», Ha Kadenpe
«lloxcapnasa d6e3onacnocms u 6000nov306anue» (pa3paboTUNK — doueHm, K.X.H., Kanuzoea
Anvgpuna Manyypoena).

PaccMOoTpeB TmpencTaBiIeHHBIE Ha PEIEH3MI0O MaTepHajbl, PEIEeH3eHT TMpHUIIeT K
CJICAYIOIIMM BBIBOJAM:

[IpenpsiBnenHass pabovas mporpamma y4deOHOW aucuumuuHbl «JIpouszeodocmeennan u
noxcapuasn 6ezonacnocmo» (nanee no texcty IIporpamma) coorBeTcTByeT TpeboBanusm OI'OC
BO mno wnampasneruto mnoarotoBku 13.03.01 «Tennosnepzemuxka u mennomexnuxa»,,
YTBEPKACHHOTO pUKa3oM MuHucTepcTBa 00pasoBanus U Hayku Poccuiickoit denepauvu om 28
deepana 2018 2. Nel43 wn 3apeructpupoBanHoro B Muntocte Poccuu 22 mapma 2018 2. N
50480.

[IpencraBnennas B IlporpaMMe akTyalbHOCTh YUe€OHOW JHCHIMIUIMHBI B paMKax
peanuzanuu OIIOIT BO He NMOMJIEKUT COMHEHHIO — NUCIUIJIMHA OTHOCHUTCS K 00A3amenbHoll
gacTH yueOHoro 1ukia biok 1 «luciumimHbr (MOTYIH)».

[IpencraBnennsie B Ilporpamme 1enw  ydeOHOW  OUCHUIIMHBI  COOTBETCTBYIOT
tpeboBanusiMm OI'OC BO no nanpasnenuto noozomoexu 13.03.01 «Tennosnepzemuxa u
menaomexuuka». B coorBerctBum c Ilporpammoii 3a nucrumuinHoil «Ilpouzeoocmeennan u
nojcapnasa 06e30nacHOcmp» 3aKpEIUIeHbl 2  KOMHemeHuuu, KOTOpble pPEealu3yloTcs B

OOBSIBICHHBIX TPEOOBAHUSX.
Pesynbratel oOyueHus, mpeiacTaBieHHble B [IporpamMMe B KaTeropusx 3HaTh, YMETh,

HMCTb HAaBBIKM COOTBCTCTBYIOT CHGI_[I/I(bI/IKe U COACPKAHHUIO AUCHUIINIMHBI U JCMOHCTPHUPYIOT
BO3MOXXHOCTE ITOJIYYCHUS 3asABJICHHBIX PE3YIbTAaTOB.

Nudopmanmsi 0 B3aMMOCBS3M HM3y9aeMbIX JUCHUIUIMH M BOMPOCAM HCKITIOYCHHS
NyONMMpOBaHUS B COACPKAHMHM JUCIMIUIMH COOTBETCTBYET JICHCTBUTEIBHOCTH. YdcOHas
muctuiuinHa «IIpouszeodcmeennas u noxycaprHas 0e30naAcCHOCHIb» B3aUMOCBS3aHA C JAPYTUMHU
muciummaamMu OITOIT BO mo nanpaBnenuto noarotoBku 13.03.01 «Tennosnepezemuxa u
menjiomexHuKa» v BO3MOXKHOCTH JTyOJTUpPOBaHUS B COJICP)KAHUU HE BBISBIICHA.

IIpencraBnennas  Ilporpamma  mpeamosaraeT  HCHOJIB30BAHME  COBPEMEHHBIX
00pa30oBaTeNIbHBIX TEXHOJOTHH MpU pean3alud pa3InyHbIX BUAOB YyueOHON paboTsl. DOpMbI
00pa30BaTeNIbHBIX TEXHOJIOTUI COOTBETCTBYIOT CIIELIU(PHUKE TUCIUIIIHHBL.

IIpencraBnennsle u onucanHble B [Iporpamme (opMbl Tekyliell OLEHKM 3HAHHUN
COOTBETCTBYIOT ciell(hUKe AUCIUIUINHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

[Ipomexxyrounasi arrecrauusi 3HaHUM OakanaBpa, mnpeaycMoTpeHHas IIporpammoii,
ocyiecTBisieTcss B Gopme Ikzamena. PopMbl OICHKM 3HAHUWH, MpelcTaBieHHbie B Paboueit
IporpamMmme, COOTBETCTBYIOT ClielU(UKE AUCIUILIMHBI U TPEOOBAHUSAM K BBITYCKHUKAM.

VYuebHo-MeToiMYeckoe — oOecredeHne  AMCLUUIUIMHBL  MPEACTAaBICHO  OCHOBHOM,
JOTIOJTHUTEIBHON JIMTEPaTypol, MHTEPHET-pEecypcaMu U COOTBETCTBYyeT TpeboBanusim PI'OC
BO no nanpasnenuro noarotoBku 13.03.01 «Tennosnepzemuxa u mennomexnuka.

MarepuanbHO-TeXHHUECKOE obecrieueHne cooTBercTByeT TpeboBanusim ®I'OC BO mo
HanpasneHuto noArotToBku 13.03.01 «Temnosnepcemuxa u mennomexnuxka» wu crenuduke
mucuuIuineel - «lIpouseoocmeennana u  nosxcapuaa  Oezonacuocmev» WU 00eCIEUUBACT
WCTIOJIb30BAHUE COBPEMEHHBIX O00pa30BaTENbHBIX, B TOM YHCIE MHTEPAKTUBHBIX METOJIOB
o0y4eHusl.



[lpencraBneHHbIE HA PELEH3HMIO OICGHOYHBIE M METOAMYECKHE MaTepuasibl 110
HanpasieHnto moarotoBku 13.03.01 «Tennoanepzemuxa u mennomexunuxa» pa3padboOTaHbl B
COOTBETCTBUM C HOPMATUBHBIMU JTOKYMEHTAMH, MIPEACTABICHHBIMH B ITporpamme. OLEeHOYHbIE U
METOIMYECKUE MaTepHaIbl 0 AUCHUIUTNHE «IIpou3zeodcmeennasn u noxycapuas 6e30nacHocmy
IpeJHa3HauYeHBb! Ul TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalluy U MPEICTaBIIsIeT COOOH
COBOKYIHOCTh pa3paboTaHHBIX Kadenpoit «lloxcapnas 6bezonacnocmev u 6000n0J16306AHUEC
MaTEepHAJIOB JJISi YCTAHOBJICHHSI YPOBHS M KauecTBa JOCTIKEHHS OOYYarOIIUMHUCS Pe3yJIbTaTOB
o0Oy4eHusl.
3amayaMy  OIIGHOYHBIX M METOAMYECKUX MATEpUAIOB SIBISICTCS KOHTPOJIb W YIPaBIICHHE
IPOIECCOM, TNPHOOpeTeHHsT OOy4YarolMMHCA 3HAHWUN, yMEHUI, HAaBBIKOB M KOMIIETEHIIHH,
3asBJICHHBIX B 00pa30BaTEIBLHON MPOrpaMMe 1O JaHHOMY Hanpaeienuro noozomosku 13.03.01
«Tennoanepzemuxa u menaiomexHukay,nanpaenennocms (npogunsy) «llpoekmuposanue
00beKmMo6 menioInepzemuiecKoll Ompaciuy.

OueHouHblE M METOAMYECKHE MaTepuanbl no aucuuiuinee «llpouzeoocmeennas u
noscapHas 0e30nacHocmyy NpPeACTaBICHbL:

1) TumoBbIe 3a/laHuUs 7S TIOBEJCHHS IPOMEKYTOUHOM aTTECTAIlMU: TUTIOBBIE BOIIPOCHI K
9K3aMEHY; 2) THIMOBBIE 3aJaHus AJIs TMPOBEICHHS TEKYIIETO0 KOHTPOJS: TUIIOBBIE 3aJaHUS K
KOHTPOJIBHON paboTe, TUIOBBIE 3a/laHUsSl NIl YCTHOTO OIMpOCa, TUIOBBIE TECTOBBIE 3aJaHUS,
3aIuTa JJabopaTopHOU paboThl; 3) KPUTEPUH U IIKaJia OLIEHWBAHUS KOMIIETSHIINI Ha PA3IMYHBIX
sTamax wux QopmupoBanus; 4) METOAWYECKHE MaTepuajbl, ONPEICNAIONINE TMPOIEAYPHI
OIICHUBAHWS 3HAHWHA, YyMEHWW, HABBIKOB, XapaKTEPU3YIOMUX dSTanbl  (OPMUPOBAHUS
KOMIIETEHIIUH.

JlanHble MaTepuaibl MO3BOJSIOT B IMOJIHOM Mepe OLEHUTh Pe3yJbTaThl OOydYeHHUs IO
muctutinae «IIpouzseoocmeennan u noxcapnas oezonacnocmepy 8 AIACY, a Takke OIICHUTH
CTeTeHb C(hOPMHUPOBAHHOCTH KOMIIETCHIIUN.

OBLIME BbBIBO/bI

Ha ocHoBanuu mnpoBeneHHON pEleH3UH MOXKHO clielaTh 3aKiIlo4eHHe, 4TO XapakTep,
CTPYKTypa M cojaepkaHue pabodell MporpaMMbl, OLIEHOYHBIX U METOJAMYECKUX MaTepHalioB
nuctuutIuael «Ilpouszeoocmeennan u noxcapnas d6ezonacnocmpy» OIIOIT BO nmo HanpaBieHuto
noarotoBku 13.03.01 «Tennosnepzemuxka u menniomexnuxka», o porpamMMe Hakanaspuama,
paspabotaHHasi Odouyenmom, K.X.H., Kanuzoeou Anvgpuéin Manuypoenoii COOTBETCTBYET
tpeboBanusim  OI'OC  BO, coBpeMeHHBIM TpeOOBaHMSM  OTpacid, pBIHKA TpYyZa,
npoeCCHOHATBHBIX CTAaHIAPTOB 1O HampasieHuto noArotoBku 13.03.01 «Tennosnepzemuxa u
menjiomexHuKa» v MOTyT ObITh PEKOMEHIOBaHbI K UCIIOJIb30BAHUIO.

Penienzenr:;
K.X.H., IOIIEHT, 3aB. Kadeapoi
CAHaUTHYECCKAss B QU3HYECKasT XHUM

/Ixuromna JI.A./
D, U. O.




PELIEH3 U
Ha padovyio MporpaMmy, OlleHOYHbIE H MeTOHYECKHE MATEPHAJIbI
no aucumnaune «Ilpouzeoocmeennan u noxcapnan 6€30nacHOCMb»
OITOII BO no nanpasJijienuto noaroroBku 13.03.01 «TenJiosHepreTuka M TemJI0TEXHUKAY,
HanpaBJieHHOCTH (Mpo¢uib) «IIpoekTUpoBaHHEe 00HEKTOB TEILIOHEPTeTHYECKOMH
0Tpacjan» , N0 MporpamMMme daxkanaspuama

Tazupom @acxuounosuuem Illamcyounogvim (1anee Mo TEKCTy PELEH3EHT), IPOBeIeHa
perieH3usi pabouell MpOrpamMMbl, OLIEHOYHBIX W METOJUYECKHX MaTepuajoB IO JUCIUIUIMHE
(Mmonymio) «llpoussoocmeennasa u noxcapuaa oeszonacuocmypy OIIOII BO no HampaBieHuio
noarotoBku 13.03.01 «7Tennosnepzemuka u mennomexnuka», pazpadorantoit B 'bOY AO BO
«AcTpaxaHCKUH TOCYIapCTBEHHBI apXUTEKTYPHO-CTPOUTEIbHBI YHHMBEPCUTET», Ha Kadenpe
«lloxcapunas 6e3onacnocms u 6000noJv306anue» (pa3padoOTUUK — doueHm, K.X.H., Kanuzoea
Anvpua Manyypoena).

PaccmoTpeB nmpencTaBieHHbIE Ha PELEH3UI0 MaTepuaibl, PELEH3EHT NpUIIeT K
CJIEYIOLIMM BBIBOJIAM:

[IpenpsBnenHas pabodas mporpamma y4deOHOW muctuinHabl «J/Ipouszeodocmeennas u
noscapuasa 6ezonacnocmsp» (nanee mno texkcty Ilporpamma) coorBercTByeT TpedboBanusmM OI'OC
BO mno mnanpasnermto mnoxarotoBku 13.03.01 «Tennosnepzemuxka u mennomexunuxa»,,
YTBEPKICHHOTO MpHKa3oM MuHHCTEepcTBa 00pa3oBanus U Hayku Poccuiickoit denepauuu om 28
deepana 2018 2. Nel43 wn 3apeructpupoBanHoro B Mwuntocte Poccum 22 mapma 2018 2. N
50480.

[IpenacraBnennas B IIporpaMme akTyaJlbHOCTh Yy4e€OHOW JHUCHMIUIMHBI B paMKax
peanuzanuu OIIOII BO He MOASIE)KUT COMHEHUIO — IUCIUIIMHA OTHOCHUTCSL K 00A3amenbHoll
gacTH yueOHoro 1ukia biok 1 «luciuumirmHer (MOTYIH)».

[IpenacraBnennsie B [Iporpamme 1enw y4eOHOW  JUCIUIIMHBI  COOTBETCTBYIOT
tpeboBanusim OPI'OC BO no manpasnenutro noozomoexu 13.03.01 «Tennosnepzemuxa u
menaomexnuxka». B coorBerctBumn ¢ IIporpammoit 3a nucuunnunon «Ilpouzeoocmeennas u
nojicapnasa 0e30nacHocmp» 3aKpeIUIeHbl 2 KOMHemeHWuu, KOTOpble peaJu3yrTcs B
OOBSBJICHHBIX TPEOOBAHUSX.

Pesynbratel oOyueHusi, nmpeactaBieHHble B [Iporpamme B KaTeropusix 3HaTh, YMETb,
MMETh HaBBIKM COOTBETCTBYIOT CHEIU(HUKE U COACPKAHUIO TUCHUIUIMHBI U JIEMOHCTPUPYIOT
BO3MOYHOCTb MOJTY4YEeHHUsI 3asIBJICHHBIX PE3YIbTaTOB.

Nudopmanust 0 B3aUMOCBS3M H3Yy9aeMbIX JUCIHUIUIMH M BOIMPOCAM HUCKITIOYCHHUS
NyOJIUpOBaHUS B COJCPYKAHUM JUCIUIUIMH COOTBETCTBYET JCHCTBHTEIBHOCTH. YuecOHas
mucriuinia «Ilpouzeodcmeennas u nodxcapuas 60e30nAcHOCHIb» B3aNMOCBSI3aHA C JIPYTHMH
mucuurmaamMu OITOIT BO mo nanpasnenuto moarotoBku 13.03.01 «Tennosnepzemuxa u
MmenjaomexHuKa» v BO3MOXKHOCTH JTyOJTUpOBaHUS B COJICP’)KaHUU HE BBISBIICHA.

IIpencraBnennas  IIporpamma  mpeamosnaraeT  HCIHOJIB30BAHUE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHH MpPU peain3aluy Pa3lIuyHbIX BUAOB YueOHOH paboTbl. DPOpMbI
00pa3oBaTeNbHBIX TEXHOJIOTUI COOTBETCTBYIOT CHIEIIM(PUKE JTUCIUTUIINHBL.

[IpencraBnennbie u onucaHHble B IIporpamme (opMbl Tekyllel OLEHKH 3HAHHUN
COOTBETCTBYIOT CielM(pUKE AUCIUIIMHBI U TPEOOBAHUAM K BBIITYCKHUKAM.

[TIpomexxyrouHast arrectanusi 3HaHMKM OakanaBpa, mnpexycMoTpeHHas IIporpammoii,
OCyIecTBIsieTcsl B GopMme Ik3amena. DopMbl OICHKU 3HAHUWH, TpeICTaBieHHbE B Paboueit
porpamMme, COOTBETCTBYIOT CrIeU(UKE TUCIUILIMHBI U TPEOOBAHUSAM K BBITYCKHHKAM.

VYuebHo-MeToinYeckoe — o0ecredeHrne  JUCUUIUIMHBL  MPEACTaBICHO  OCHOBHOM,
JIOTIOJIHUTENIFHON JTUTEPaTypoil, MHTEPHET-pecypcaMu M COOTBETCTBYeT TpeboBanusm PI'OC
BO no nanpasienuto noaroroBku 13.03.01 «Tennoanepzemuxa u mennomexnuka.

MarepuaiabHO-TeXHHUECKOE obecrieueHne cooTBercTByeT TpeboBanusim ®I'OC BO mo
HanpasieHuto nojarotoBku 13.03.01 «Temnoanepzemuxa u mennomexnuka» 1 crenuduxe
mucuuiuiueel - «lIpoussodcmeennas u  nodxycapnaa 0e3onacHocmv» U 00eCIEUYNBACT
HCIIOJIb30BAaHUE COBPEMEHHBIX OOpa30BaTENbHBIX, B TOM 4YHCJI€ HHTEPAKTUBHBIX METO/OB
o0y4eHusl.



[IpencraBneHHbIe HA PELEH3UIO OLIEHOUYHbIE U METOINYECKHE MaTepHalIbl IO
HanpasieHnto noarotosku 13.03.01 «Tennosnepzemuxa u mennomexnuxka» pazpadoTaHbl B
COOTBETCTBUM C HOPMATUBHBIMH JIOKyMEHTAMHU, IPEJICTABICHHBIMH B porpamme. OLEeHOYHBIE U
METOJIMYECKUE MaTepHallbl 0 AUcUUIINHE «IIpouszeoocmeennan u noxcapnas 6€30nacHoCmb
MpeIHa3HAYEHBI I TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTAIllU U MPEACTABISET COOOU
COBOKYITHOCTb pa3paboTaHHbIX Kadenpoii «lloxcapnas 6e3onacnocme u 6000n016306aHUEY
MaTepHAaJIOB [ yCTAHOBIICHHS YPOBHS U KaU€CTBA JIOCTHKEHHUSI 00yUYarOIIUMUCS PE3yTbTaToOB
oOydJeHwus.

3amauaMu OICHOYHBIX M METOJUYECKUX MAaTEPUAIIOB SIBJISIETCSI KOHTPOJIb M YIPABJICHUE
MIPOLIECCOM, TPUOOpETEeHUsI 00yUaIOIUMUCS 3HAHUM, YMEHU, HABBIKOB U KOMIIETEHLIUH,
3asBJICHHBIX B 00pa30oBaTEeNbHON IPOrpaMMe 1o JaHHOMY HampasieHuto noarotosku 13.03.01
«Tennosnepecemuxka u menniomexnukay», Hanpasiennocms (npoguns) «llpoekmuposanue
00beKmo6 meni0IHepZemuiecKoil Ompaciuny

OneHouyHbIe U METOAMYECKHE MaTepHalbl Mo quciuiuinae «IIpon3BoacTBeHHAs U TIOXKapHas
0€30MaCHOCTbY» MPE/ICTABICHBL: |) THIIOBBIE 33aHNUs IS TIOBEICHUS TIPOMEKYTOYHOMN
aTTecTalliu: TUIOBBIE BOMPOCHI K 9K3aMEeHY; 2) TUIIOBbIE 3a/1aHus Ui TPOBEICHUS TEKYIIETrO
KOHTPOJIS: TUITOBBIE 33/IaHUS K KOHTPOJIBHOM padoTe, TUIIOBBIE 3aIaHUs I yCTHOTO OTIPOCa,
TUIIOBBIE TECTOBBIC 3aJaHMUSI, 3a1UTa TaOOPATOPHON padOThI; 3) KPUTEPUU U IIKAJa OLIEHUBAHUS
KOMIIETEHIIMI Ha pa3IMYHBIX dTarnax ux popMupoBaHus; 4) METOJMUECKUE MATEPUAIIHI,
OTIpECTSIONIUE TPOIIETYPhI OLIEHUBAHUS 3HAHUHN, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIUX STAIbI
(hopMHUPOBaHHS KOMITCTEHITHH.

JlaHHbIe MaTepHaibl MO3BOJSIIOT B IMOJHOW Mepe OILEHHUTh PEe3ysbTaThl OOY4YeHHs IO
nucuuruinie «IIpouzsoocmeennan u nosxcapnasa oezonacnocmov» B AI'ACY, a Takke OUECHUTh
cTerneHb chopMHUPOBAHHOCTH KOMIIETEHITU.

OBLIME BbBIBO/bI

Ha ocHoBanuu npoBeneHHON peleH3uH MOXKHO CJeaTh 3aKII04eHHe, YTO XapakrTep,
CTPYKTypa M cojJepXaHue pabodell NporpaMmbl, OICHOYHBIX M METOJAWYECKHX MaTepUalIOB
TUCIMIUINHEL «IIpouszeoocmeennan u noxcapnasa oezonacnocmspy OIIOII BO no HanpaBieHuto
noarotoBku 13.03.01 «Tennosnepzemuka u meniomexnuka»,, 1o Iporpamme fakaiaspuama,
pa3paboTaHHas oOouenmom, K.X.H., Kanu3zoeoii Anvpuéiic Manyypoenoit COOTBETCTBYET
tpeboBanusim DPI'OC  BO, coBpemMeHHBIM TpeOOBaHUSM  OTpacid, pBIHKA TpPYyIa,
npodeCCUOHATBHBIX CTaHAAPTOB 1Mo HampasieHuio noarotoBku 13.03.01 «Tennoanepzemuxa u
menjiomexHuKa» v MOTyT ObITh PEKOMEHIOBaHbI K UCIIOJIb30BAHUIO.

PernieH3eHT:

Ilupexrop, OO0 «HITP® «Spxanon» [ THascysmos T.O,

U. 0. D.
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I'ocynapcrBeHHoe 010KeTHOEe 00pa3oBaTebHOE YUPeKIACHUE
AcTpaxaHckoil o01acTu Bhiciero o0pasoBaHus
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1.2.1.
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1.2.3.

COJIEPKAHME:

OneHouHble U METOIMYECKHE MaTepHUaIbl ISl IPOBEIECHUS TPOMEKYTOUHON
aTTeCTalllU U TEKYIIEro KOHTPOJIA 00y4yarouXcs 110 AUCHUIIIINHE

[lepeyeHb KOMIETEHIIH C YKa3aHUEM STaroB UX (OPMUPOBAHUS B
IIPOLIECCE OCBOCHUS 00Pa30BaTEIbHON MPOrpaMM

Onucanue nokasaresueil 1 KpUTEPUEB OLICHUBAHUS KOMIIETEHIIUI Ha
Pa3IMYHbIX ATanax ux GOpMHUPOBAHUS, ONIMCAHHE IIKAJ OL[€HUBAHUS

[lepeueHb OLIEHOYHBIX CPENICTB TEKYILEH (OPMbI KOHTPOJIS

Onncanne nokasareneil ¥ KpUTEPUEB OLICHUBAHUS KOMITETEHIIMN 110
JUCLMIUIMHE Ha Pa3JIMYHbIX 3Tanax ux GOpMHUPOBaHUs, MHUHCAHHE LKA
OLICHUBAHMS

Ixama oreHUBaHug

TunoBble KOHTPOJIbHBIE 3aJJaHKSI WIIM WHbIE MaTepHalibl, HEOOXOAUMBIE IS
OLICHKM 3HAHWW, YMEHMH, HaBBIKOB, XapaKTEpHU3YIOLIUX  ITarbl
(dbopMHpOoBaHMs KOMIIETEHIIMII B IMpoliecce OCBOEHHUS 00pazoBaTeIbHON
MIPOrPaMMBbI

[lepedyeHb M XapaKTEPUCTUKU TMPOLEAYPbl OLICHUBAHUS 3HAHWUW, YMEHUM,
HAaBBIKOB, XapaKTEPU3YIOUINX ATAIbl (POPMUPOBAHNS KOMITIETEHIIUH

Crp.
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1. OuneHoyHble M MeTOAMYECKHEe MAaTepHaJbl /Jisi NPOBeJeHHs INPOMEXKYTOYHON AaTTeCTAllMM M TeKYIIero KOHTPOJS
o0y4aromuxcs Mo JMCHHUIIHHE (MOLYJ110)
O1eHOYHBIE U METOIMYECKHE MATEPHAJIBI SBIISIETCSI HEOTHEMIIEMON YaCThIO pabovel MporpaMMbl JUCHUIUIMHBI (MOJIYJIs) U IPEACTABJICHBI B BUJIE

OTACJIBLHOTO JOKYMCHTA

1.1. TIlepeuyeHb KOMIIETEHIIHI C YKa3aHHEM ITanoB UX opMUpPOBaHNs B Npolecce OCBOEHNsI 00pPa30BaTeIbLHOI NPOrpaMMbl
HNuaexc n Homep 1 HauMeHOBaHuUe pe3y/1bTaTOB Howmep pa3nena qucuuninse! (B ®OPMBI KOHTPOUTS ¢
¢dopmyaupoBka o0pa3oBaHus MO TUCHHUILIMHE (MOIYJIIO) COO0TBEeTCTBHH C 11.5.1) N
koMmneTeHun N (B COOTBETCTBHH C pa3/iesioM 2) 1 2 KONKPETHAHCH 3a 12
1 2 3 4 3)
YK-8- criocoben 3HaTh:
co3aBaTh U
[TOJUIepKHBATS 0e30TacHbIe YCIOBUS KU3HEEATETLHOCTH, B Teer (sxomoi)
Oe3omacHble ToM qncnev TpHt BogHHKHgBeHHH ¢ X Onpoc yCTHBIN 1O MPAKTHISCKUM
yCIIOBUSA HPC3BRITAMHBIX CHTYyAIlNH 3aHATUSM IO pa3zienam
KHU3HEICATSIHHOCT JTUCIUTUTAHBI (BOTIPOCHI ¢ 1 o 58)
1, B TOM YHCJIe IpU
BO3HUKHOBEHUU
4pe3BhIYANHBIX X X Dx3amed (1-39)
CUTYyalUi.
Ymers:
CO37aBaTh U MOAJEPKUBATH O€30MaCHbIE
YCIIOBUS KU3HEACATEIHLHOCTH, B TOM YHCIIE
MIPY BO3HUKHOBEHHH YPE3BBIUANHBIX CUTYAIIHi KouTposibHas pabota
X X (30 BapuaHTOB)
(3amanus ¢ 1-11)




TecT (BbIXOAHOM)

Buaanern:

0€30MacHbIMH YCIIOBUSMHU
KU3HEACATEIBHOCTH, B TOM YHCIIE TIPH
BO3HUKHOBEHHMH YPE3BBIYANHBIX CUTYyaINI

TecT (BbIXOAHOM)

3ammuTa 1a00paTOPHBIX pabOT

IIK-3 - roToB k
o0ecreyeHHIo
9KOJIOTHYECKOH
0e301acHOCTH
00BEKTOB
TETUIOPHEPTETUKH
U pa3paboTKe
9KO3aI[UTHBIX
MEPOTPUSITHH.

3HATL:

9KOJIOrHYecKas 6€e301acHOCTh 0OBEKTOB
TEIUIOPHEPTETUKHU U pa3paboTKe HKO3AIIUTHBIX
MEpOTPUITHH

Ok3ameH (1-39)

YMerTh:

o0ecreunBaTh SKOJOTHUYECKON 0€30MacHOCTH
00BEKTOB TCIUVIOOHCPICTUKU U pa3pa60TI<e
OKO3allIUTHBIX MepOHpI/IHTI/Iﬁ

KonTpomnbnas paborta
(30 BapuaHTOB)
(3amanus ¢ 1-11)




Biaanern:

9KOJIOTMYECKOH 6€30I1aCHOCTHIO 0OBEKTOB
TETUIOOHEPTETHKH U pa3pabOTKe SKO3AIMHUTHBIX
MEpOIPUATUI

TecT (BbIXOAHOM)




1.2. Onucanue mokasarejied u KPUTEPUEB OLCHUBAHUSNA KOMIIETEHIIMI Ha Pa3JIHYHBIX
JTanax ux (l)OpMHpOBaHI/Iﬂ, OITMCAHHUE€ KA OIICHUBAHUA

1.2.1. IlepeyeHb OlIEHOYHBIX CPeACTB TeKylleil GopMbI KOHTPOJISI

MT03BOJISIFOIIIAS aBTOMATU3UPOBATH
MPOTIEAYPY M3MEPEHHS YPOBHS 3HAHUU H

YMEHHH 00ydarommerocs

HanmenoBanue Kparkas xapakreprucTruka OLleHOYHOTO [Ipencrasnenue
OLICHOYHOI'O cpeacTsa OLICHOYHOI'O CPEICTBA B
CpeacTBa donne
1 2 3

KontponbHas CpenctBo MpoBepKH yYMEHUN MPUMEHATh | KOMIUIEKT KOHTPOJIBbHBIX
pabota MIOJyYEHHBIE 3HAHUA JUIS PELICHHs 3a7ad | 3aJaHui 110 BApHAHTAM

ONIPENEIICHHOTO THMA II0 TEeME WIH

pasneiy
Tect Cucrema craHIapTU3UPOBAHHBIX 33JlaHU,

®douHa TeCTOBBIX 3aJaHMIT

Omnpoc (ycTHbIN)

CpencTBo KOHTPOJISI YCBOCHUS YI€OHOTO
MaTepualia TeMBbI, pa3/iena Wik pa3/ieioB
JAUCHUILIMHBI, OPraHU30BaHHOC KaK
ydeOHOe 3aHATHE B BUJIE OMpoca
CTY/ICHTOB

Bonpocs! no
TeMam/paszenam
IACIUATUINHEL

CaMOCTOSITEIEHO TPUMEHSITh
CTaHJAPTHBIEC METOJIbI PEIICHHS
MIOCTaBJICHHOM 33/1a4M C UCTIOJIh30BaHUEM
UMEIOIIICHCsI JTA0OPaTOPHOM 0asbl,
IPOBOIUTH aHAJIN3 MOJTYYECHHOTO
pe3yiabTara paboThl. PexoMenayercs st
OIICHKH YMECHHIA U BJIaJICHUI CTY/ICHTOB

3amura CpenctBo, MO3BOJIAIONIEE OIEHUTD Tempbl 1abopaTopHBIX
nabopaTopHOM yMEHUE U BlIaJicHUuEe 00yJaromerocs paboT u TpeOOBaHUS K UX
paboThI W3Narath CyTh IOCTaBJICHHON 3a1a4H, 3aIuTe




1.2.2. Onucanue noxkasarejei u KPHTEPUEB OLICHUBAHUSA KOMIIeTEHIIMH 110 JUCHUILJIAHE HA PA3JINYHBIX 3TallaxX UX (l)OpMI/IPOBaHI/Iﬂ,

OINMCAaHHuEC KA OICHUBAHUA

Komnerennus, | [Inanupyemsle pe3yabTaThl [Toka3zarenu u KpuTEepUH OLICHUBAHUS PE3yJIbTaTOB OOyUEHUS
JTallbl o0yueHus Hwxe noporosoro [Toporossiit ypoBeHb IIponBuHYTHIN BrIcokuii ypoBeHBb

OCBOCHUS YPOBHS (3auTenHo) YpOBEHB (3auTeno)

KOMITIETEHIUU (He 3auTeHO) (3aureno)
1 2 3 4 5 6
OIIK-2 - 3naet: (OIIK-2.1) | O6yuaromuiicst He 3HaeT | OOyyaromuiics IMeeT OOyuaromuiicss 3HaeT | OO0yyaromuiics 3HaeT
croco0OeH MaTeMaTHYECKU anmapaT | MaTeMaTHYEeCKUI TOJILKO OOIIME 3HAaHUSI O | MAaTEMaTUYECKUM MaTeMaTU4eCKUI
MPUMEHSTh uccienoBaHus  (PyHKUUH, | anmapaT UCClIeOBaHUS MaTeMaTH4YeCKOM anmapar MCCIIEeOBaHUs | anmapaT UCCIe0BaHus
COOTBETCTBYKO | JIMHEHHOM anreOpsl, | GyHKIUH, THHEHHOM amnrapare byHKUMi, JUHENHHOW | pyHKUUHN, TMHEHHON
it puzuko- | muddepeHnnanTbHOro U | anreOpsl, HCCIIeI0BaHUS anreopsl, anreopsl,
MAaT€MaTHYECK | MHTETPAIBHOIO T depeHInaIbHOro U byHKUMHA, TUHEHHON muddepeHnnanbHoro U | AuddepeHuaibHoro u
Ui anmapar, HCYHCIIEHUS, PSAIOB, | UHTETPAIILHOTO anredpsl, MHTETPaIbHOTO HMHTETPAIbHOTO
METO/IbI g depeHInanbHbIX WCYHCIIEHUS, PAJIOB, i depeHInaTIbHOTO U | UCYUCIICHUSA,  PAIOB, | HCUUCIICHUS, PAJIOB,
aHanu3a u ypaBHEHUH, Teopun | muddepeHnnaTbHBIX WHTETPAILHOTO nuddepeHnraTbHBIX nuddepeHnanTbHBIX
MOJIETUPOBaH | QYHKIMA  KOMILIEKCHOTO | YPaBHEHUMN, TEOPHUH WCUYHWCIICHHUS, PSAJIOB, YpaBHEHUH, TEOpHUH | YpaBHEHUM, TEOPUHU
us, MEPEeMEHHOT0, YHUCJIECHHBIX | (DYHKIMI KOMIUIEKCHOTO | AuddepeHnanibHbIX byHKIMi (GyHKIHI KOMIUIEKCHOTO
TEOPETUYECKO | METOJIOB; ¢buznyeckue | nepeMeHHoro, ypaBHEHUH, TEOPUU KOMILJIEKCHOTO MIEPEMEHHOTO,
rou SIBJICHUS u CHOCOOBI | YUCICHHBIX METO/I0B; (GyHKIMI KOMIUIEKCHOTO | IEPEMEHHOTO, YHCIIEHHBIX METO/IOB;
AKCHEPUMEHTA | MPUMEHEHUs 3aKOHOB | (hM3MYECKHUE ABJICHUS U MEPEMEHHOTO, YHUCJIEHHBIX METOJOB; | (U3UYECKUE SABICHUS U
JTBHOTO MEXaHUKH, CHOCOOBI TPUMEHEHUS YHCIIEHHBIX METO/IOB; dbuznyeckue SABIEHUS U | CIIOCOOBI IPUMEHEHHUS
UCCIIEIOBAHUS | TEPMOJMHAMUKH, 3aKOHOB MEXaHUKH, dbusnyecKue BIEHUS U | CIOCOOBl TPUMEHEHHs | 3AKOHOB MEXaHUKH,
MIPH PEIICHUU | DJEKTPUUYECTBA U | TEPMOJUHAMUKH, CIoCOOBI TPUMEHEHUS 3aKOHOB MEXaHUKH, | TEPMOJIUHAMUKH,
npodeccuoHal | MarHeTU3Ma, ONTHUKH; | DIEKTPUUECTBA U 3aKOHOB MEXaHUKH, TEPMOIMHAMUKH, AIIEKTPUYECTBA U
BHBIX 3314 XMMHMUYECKHE IIPOLECCHl U | MarHeTU3Ma, ONTHKH; TEPMOIMHAMHKH, AJIEKTPUYECTBA U | MarHeTu3Ma, ONTHKH;
OCHOBHBIE 3aKOHBl XUMHH; | XMMUYECKHE IPOLECCH U | DIEKTPUYECTBA U Mar"HeTusma, ONTHUKH; | XUMUYECKHE IPOLECCHI U

CIIOCOOBI
CUCTEM

MOJIETTUPOBAHUS
aBTOMaTHYECKOTO
pEryIUpOBaHUs;.

OCHOBHBIE 3aKOHBI
XHUMHH; CIIOCOOBI
MOJICTTMPOBAHUS CHCTEM
ABTOMATHYECKOIO

MarHeTu3Ma, ONTHKH;
XUMUYECKHE MPOIIECCHI
U OCHOBHBIE 3aKOHBI
XHUMHMH; CIIOCOOBI

XAMUYECKUE MPOIIECCHI
U OCHOBHBIE 3aKOHEI
XUMHH; CII0COOBI
MOJICTTUPOBAHUS

OCHOBHBIE 3aKOHBI
XUMHH; CITOCOOBI
MOJICTIUPOBAHUS CUCTEM
ABTOMAaTHYECKOIO




perylupoBaHus; MOJIETTUPOBAHUS CUCTEM | CUCTEM peryJiupoBaHus, YETKO U
aBTOMaTHYECKOI0 ABTOMAaTHYECKOI0 JIOTUYECKH CTPOMHO €ro
perynupoBaHus;, pEeryJnpoBaHus; HE | U3JIaraeT, He
JIOITYCKaeT HETOYHOCTH, | JIOIyCKaeT 3aTPYIHSETCS C OTBETOM
HEJ0CTaTOYHO CYLIECTBEHHBIX IIPU BUJIOU3MEHEHUU
NIPABUJIbHBIE HETOYHOCTEH B OTBETE | 3aJlaHUM.
bOopMYITHPOBKH, Ha BOIIPOC.

HapyleHNs JIOTHYECKON
MOCJIEZIOBATEIBHOCTH B
U3JI0)KEHUU
TEOPETUYECKOTO
MaTepuana.
VYmeer: (OIK-2.2) He ymeer npumeHsTH B uenom ycnemrnoe, Ho | B nenom ycnemnoe, Ho | ChpopmupoBaHHoOe

MIPUMEHSTh
MaTeMaTHUYEeCKU  ammapar
uccneaoBaHus  (DYHKIIHH,
JTIMHEWHON anreopsl,
muddepeHnanTbHOTo u
HMHTETrpaibHOTrO
HCYHCIICHUS, PAIOB,
muddepeHnanTbHBIX
ypaBHEHUH, TEOpUU
GYHKIME ~ KOMIUIEKCHOTO
MEPEeMEHHOTO, YHCIIEHHBIX
METO/IOB, MOHUMATh
3aKOHBI MEXaHUKH,
TEPMOUHAMHUKH,
ANEKTpUYECTBa u
MarHeTusma, OTITHKH;
MMOHUMATH XUMHYECKUE
MpOLIeCCl W TPUMEHATH

MaTEeMaTHYECKHUI
arrmapar uCCcieJOBaHuUs
GbyHKIMHA, THHEWHON
anreopsl,
muddepeHInanTbHOTO U
UHTETPaJIbHOTO
VCUUCIICHUS, PSJIOB,
muddepeHInanTbHBIX
ypaBHEHUH, TEOPUHU
(GYHKIUH KOMILIEKCHOTO
HIEPEMEHHOTO,
YHCIJICHHBIX METOJIOB,
MOHUMATb 3aKOHBI
MEXaHUKH,
TEPMOIUHAMHUKH,
ANEKTPUYECTBA U
MarHeTu3Ma, ONTHKH;
MMOHUMATh XUMUYECKHE

HE CHCTEeMHOE YMEHHUE
PUMEHSITh
MaTeMaTHYECKUI
anrmapar uCCiIeJOBaHuUs
GYHKIIUN, TUHEHHON
anreopsl,
muddepeHInanTbHOTO U
UHTETPaIbHOTO
UCUUCIICHUS, PSJIOB,
muddepeHnnanTbHbIX
ypaBHEHHU, TEOPUU
(GYHKIUI KOMILIEKCHOTO
MIEPEMEHHOTO,
YHUCIIEHHBIX METOIOB,
MOHUMATh 3aKOHBI
MEXaHUKH,
TEPMOIMHAMUKH,
ANEKTPUYECTBA U

coJiepKariee
OT/CIIbHBIC TTPOOEITHI,
YMEHUE IPUMEHSTh
MaTeMaTHYECKUI
amrmapar ucciIeI0BaHUs
GYHKIWN, THHEHHON
anreOpsl,
muddepeHInaTbHOTO U
UHTETPaJIbHOTO
UCUHUCIICHUS, PSIOB,
muddepeHnanTbHBIX
YpaBHEHHI, TCOPHU
byHKIMi
KOMIIJIEKCHOTO
MIEPEMEHHOTO,
YHCIIEHHBIX METOJOB,
MOHUMATh 3aKOHBI
MEXaHUKH,

YMEHHUE TIPUMEHSTh
MaTeMaTHYEeCKUI
armapar UCCIIeJOBaHUS
GyHKIWN, THHEHHON
anreopsl,
muddepeHInaTbHOTO U
HUHTETPaJIbHOTO
WCYUHUCIICHUS, PATIOB,
muddepeHnanTbHBIX
YpaBHEHHIA, TEOPUU
(GYHKIUH KOMILIEKCHOTO
MIEPEMEHHOTO,
YHCIIEHHBIX METOJOB,
MOHUMATh 3aKOHBI
MEXaHUKH,
TEPMOIMHAMUKH,
AIIEKTPUYECTBA U
MarHeTu3ma, ONTHKHY;




OCHOBHBIE 3aKOHBl XHUMHUH,
IIOHUMATh OCHOBBI
aBTOMaTUYECKOTO
yIIpaBJICHUS u
peryiupoBaHus,
BBITIOJIHATh
MO/IETMPOBAHUE CUCTEM
aBTOMaTHYECKOTO

peryaupoBaHus

MPOLIECCHI U TPUMEHSATH
OCHOBHBIE 3aKOHBI
XHMHWH, IOHUMATh
OCHOBBI
ABTOMATHYECKOTO
yIIpaBICHUS U
pETYIIUPOBaHUS,
BBITIOJTHSATH
MOJICITUPOBAHUE CHCTEM
ABTOMATHYECKOTO
pETYIIHPOBAHUS, C
OOJIBIIIUMHU
3aTpyTHCHUSIMHU
BBITIOJTHSIET
CaMOCTOSTEIIbHYIO
paboTy, OOTBITUHCTBO
MPEyCMOTPEHHBIX
porpaMMoi 0OydIeHHS
y4eOHBIX 3a/IaHUI HEe
BBITOJTHEHO.

Mar"HeTusma, ONTHKH;
NOHMMATh XUMHUYECKHE
IPOLIECCHI U IPUMEHSATH
OCHOBHBIE 3aKOHBI
XUMHH, IOHUMATb
OCHOBBI
aBTOMaTHYECKOTO
yIpaBiIeHUs U
perynupoBaHus,
BBITIOJIHSATD
MOJIETTUPOBAHUE CUCTEM
aBTOMaTHYECKOTO
perynupoBaHus

TEPMOJAUHAMUKH,
AJIEKTPUYECTBA U
MarHeTusma, ONTHKH;
MMOHUMATh XUMHUYECKHE
MIPOLIECCHI U
MIPUMEHSATH OCHOBHBIE
3aKOHBI XUMUH,
MMOHUMATh OCHOBBI
ABTOMAaTHUYECKOTO
YIPaBJICHUS U
peryIupoBaHus,
BBITIOJTHATH
MOJICTUPOBAHNE
CHUCTEM
aBTOMaTHYECKOTO
peryJIupoBaHus

[IOHUMAaTh XUMHYECKHE
IIPOLIECCH] U IPUMEHSTH
OCHOBHBIE 3aKOHBI
XUMHH, TIOHUMATh
OCHOBBI aBTOMaTHYECKOTO
yIpaBJeHUs U
peryJIupoBaHus,
BBITIOJIHATh
MOJIEIUPOBAHUE CUCTEM
aBTOMATUYECKOTO
peryiIupoBaHus

HNmeer naBbikun (OIIK-
2.3) 10  IPUMEHCHHIO
MaTeMaTH4ecKoro anrmapara
uccienoBanus  (GyHKUuH,
JIMHEWHOH anreopsl,
mddepeHnanbHOTOo "
MHTETPAILHOTO

WCUUCIICHHS,

mddepeHnanbHbIX
ypaBHEHHUIA, TEOpHUn
(GyHKIMH ~ KOMIUIEKCHOTO

PAIOB,

OO0yuaromuiics He UMEET
HaBBIKOB 110
IPUMEHEHHIO
MaTeMaTH4eCKOTO
anrnapara ucclieIoBaHUs
GbyHKUUH, THHEHHOM
anreOpsl,
mddepeHInanbHOro 1
UHTErPaIbHOTO
WCYHUCIIEHUS, PATIOB,
mddepeHnanbHbIX

B nenom ycnenroe, HO
HE CUCTEMHOE BJIaJIeHUE
HaBBIKOM 10
IPUMEHEHHIO
MaTEeMaTH4eCKOTo
anrmapara ucclieIoBaHUs
GbyHKIUH, THHEHHO
anreOpsl,

Qg depeHInanbHOro 1
UHTETPaIbHOTO
UCUUCIICHUS], PSJIOB,

B nenom ycnemixoe,
HO COJIeprKaIiee
OT/CIIbHBIC TTPOOEITBI
38105
COTIPOBOYKIAIOIITUECS
OTAEIBLHBEIMHA
oIINOKaMH BlIaJeHNs
HaBBIKOM I10
MIPUMEHEHUIO
MaTeMaTHYECKOTO
ammapara

VcremHoe U CHCTEMHOE
HUMCHUC HaBBIKOB 10
IMPUMCHCHHUIO
MaTEMAaTHYCCKOI'O

armapara HCCICAOBAHUA

byHKIHH, JUHENHOU
anreopsl,
mudepeHInanbHOr0 U
UHTETPaJIbHOTO
MCUHUCIICHUS, psI0B,
T depeHInaTbHbIX
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Hep CMCHHOI'O, YHMCIJICHHBIX
METOJIOB, CII0c000B
MIPUMEHCHHS 3aKOHOB
MEXaHUKH,

TepMOI[I/IHaMI/IKI/I .
AJIEKTPUYCCTBA u
Mar"Le€rmsma, OIITUKH, IIO

IIOHUMAaHUIO XUMHYCCKHUX
IponeCCOB U NPHUMCHCHUIO
Ha  IMPAKTUKEC OCHOBHBIX
3aKOHOB

cmocobam

XUMHUH, 1o

aBTOMAaTUYECKOTO
yIpaBiIeHUs 71
peryaupoBaHus,
MOJIETTUPOBAHUS
ABTOMAaTHUYECKOI0

CUCTEM

perynupoBaHus

YPaBHEHUH, TEOpUHU
(GyHKIMH KOMIUIEKCHOTO
IIEPEMEHHOTO,
YHCIICHHBIX METO/IOB,
croco0OB MPUMEHEHHS
3aKOHOB MEXaHUKH,
TEPMOIMHAMHUKH,
AIIEKTPUYECTBA U
MarHeTu3Ma, ONTHKH; 10
MTOHUMaHUIO
XUMHUYECKHX TTPOIIECCOB
Y TIPUMEHEHUIO Ha
MPAKTUKE OCHOBHBIX
3aKOHOB XMMHH; TIO
crioco0am
aBTOMATHYECKOTO
yIIpaBJICHUS U
peryaupoBaHus,
MOJICJINPOBAHMSI CUCTEM
aBTOMAaTHYECKOTO
peryaupoBaHus

Qg depeHnnanbHbIX
YpaBHEHUH, TEOPUHU
(yHKIMI KOMIJIEKCHOTO
IIEPEMEHHOTO,
YHUCJIEHHBIX METO/IOB,
CIOCOOOB MPUMEHEHUS
3aKOHOB MEXAaHUKH,
TEPMOANHAMHKH,
JJIEKTpUYECTBA U
Mar"eTusma, ONTHKH; 110
MOHUMAaHHIO
XMUMHYECKHUX TPOLIECCOB
Y IPUMEHEHUIO Ha
MPAKTHKE OCHOBHBIX
3aKOHOB XMMHU; 110
crioco0am
aBTOMAaTHYECKOTO
yIpaBJICHUS U
peryaupoBaHus,
MOJICJIMPOBAHMSI CUCTEM
aBTOMAaTHYECKOTO
peryaupoBaHUs

UCCIICIOBAHMS
byHKIUH, THHEHHOM
anredpsl,

TG depeHInaIbHOTO U
MHTETPATBHOTO
WCUHUCIICHUS, PSJIOB,
g depeHInaIbHbIX
YpaBHEHUH, TEOPUU
byHKIUH
KOMILIEKCHOTO
MIEPEMEHHOTO,
YHCIICHHBIX METO/IOB,
croco0oB
PUMEHEHHS 3aKOHOB
MEXaHHKH,
TEPMOJAUHAMUKH,
AIIEKTPUYECTBA U
MarHeTu3ma, OlTHKH;
110 TOHUMAHUIO
XUMUYECKHUX
IPOLIECCOB U
IPUMEHEHHIO Ha
[PAKTUKE OCHOBHBIX
3aKOHOB XMMHU; 110
crocobam
aBTOMAaTHYECKOTO
yIIpaBJICHUS U
peryaupoBaHus,
MO/IeTUPOBAHUS
cucTeM
ABTOMAaTHYECKOTO

YpaBHECHUH, TEOpUH
(GyHKIUH  KOMIUIEKCHOTO
IIEPEMEHHOTO,
YHCIICHHBIX METO/IOB,
Croco0OB  IpPUMEHEHUs
3aKOHOB MEXaHHKH,
TEPMOANHAMHUKH,

AJIEKTpUYECTBA "
MarHeTu3Ma, ONTHKHU; TI0

IIOHMMAaHHUIO XUMHWYCCKHUX

MIPOIIECCOB 51
IIPUMEHEHHUIO Ha
Hp AKTHUKC OCHOBHBIX
3aKOHOB XUMUU, 10
croco6am
aBTOMAaTHYECKOTO
yIpaBICHUS "
peryJIMpOBaHUs,
MOJICTUPOBAHUS  CHCTEM
aBTOMATHYECKOTO
peryJIMpoBaHus

11




peryiaupoBaHus

1.2.3. Il kaJ1a oeHUBAHUSA

YpoBeHb AOCTHKEHUI

OrMeTKa B 5-OaIbHOI MIKaie

3auyTeHo/ HE 3a4TEHO

BBICOKHH «5»(0TIMYHO) 3a4TEHO

MIPOABUHYTHIN «»(xopo111o) 3a4TEHO

IIOPOTOBBII «3»(y10BIETBOPUTEIHHO) 3a4TEHO
HUKE ITOPOrOBOTO «2»(HEyIOBIETBOPUTENBHO) HE 3a4TE€HO
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2. TunoBble KOHTPOJIbHbIE 3aJaHHSl WJIH HHbIe MaTepHajbl, He0OXOAMMBIE s
OLleHKH 3HAHWi, YyMeHHWH, HABBIKOB, XapaKTepU3YIOIIUX JTanbl (OPMHPOBAHHUS
KOMIIETEeHIHI1 B polecce 0CBOeHHs 00pa30BaTeJIbHOM MPOrpaMMbl

THNIOBBIE 3AJIAHUSI JJISI TNPOBEJEHMSA TPOMEXYTOYHOM
ATTECTAILIUN:
2.1. DJx3ameH
a) munosvle gonpocul K skzamery (llpunoscenue 1):
0) kpumepuu OyeHUBAHUS.
[Ipu ouieHKe 3HAHUI HA IK3aMEHE YUUTBHIBACTCS:
1. YpoBeHb c(hOpMUPOBAHHOCTH KOMITETECHIIHH.
2. YpoBeHb YCBOCHHS TEOPETHUECKUX TOJIOKEHUH TUCIUILIHHEI, MPAaBUIBHOCTH (POPMYITMPOBKH
OCHOBHBIX TIOHATHI U 3aKOHOMEPHOCTEHH.
3. VYpoBeHb 3HaHUA (PaKTHUECKOTO MaTepuasa B 00beMe IpOrpaMMBl.
4. Jloruka, CTpYKTypa ¥ TPaMOTHOCTb M3JI0’KEHHS BOIIPOCA.
5. YMeHue cBA3aTh TEOPUIO C MPAKTUKOM.
6. YMeHue aenath 0000IIEHNs, BEIBOIBL.

Ne  |Onenka Kpurtepun onenku

1 OtnuyHO OTBETHI HA TOCTABJICHHBIE BOIIPOCHI U3J1aratoTcs JIOTUYHO,
OBaTEJIHFHO W HE TPEOYIOT JOMOTHUTEIBHBIX TIosicHeHui. [loHo
BAIOTCSl TPUIMHHO-CIICACTBEHHBIE CBS3H MEXKTY SIBJICHUSMHU U
simu. Jlenarotcst 000CHOBaHHBIE BBIBOIBI. JleMOHCTpHUPYIOTCS

e 3HaHUS 0a30BBIX HOPMATHUBHO-IIPABOBBIX aKTOB.

ArOTCsl HOPMBI JTUTEPATYPHOU PEUM.

2 Xopouio OTBETHI HA TTOCTABJICHHBIE BOMTPOCHI U3JIaratoTCst

ATU3UPOBAHO U MOCIEA0BATENBHO. ba30Bble HOPMAaTUBHO-

b€ aKThl HCIIOJIb3YIOTCS, HO B HEJJOCTATOUHOM 00BbeMeE.

1aJ1 U3J1araeTcsl yBEpEeHHO. PacKpbIThl IPUYMHHO-CIIEICTBEHHbIE
KTy SBICHUSMU U COOBITUSAMU. J[eMOHCTpUpYeTCs yMEeHHe
MpOBaTh MaTEpUaJl, OJTHAKO HE BCE BBIBOJIbI HOCAT

HTUPOBAHHBIN U JI0Ka3aTeabHbIN XapakTep. Colnronatorces
JIUTEPaTYpPHOU peyu.

3 | YaosnerBoputenbHO  |J{omycKkarOTCs HapyILIEHUS B MOCIEA0BATEIBHOCTH U3JI0KEHUS.
Csl yIIOMUHAHUS 00 OTAENBHBIX 0230BBIX HOPMATUBHO-TIPABOBBIX
HernonHo pacKpbIBatOTCS IPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEKY
SIMU ¥ COOBITUSIMU. J[eMOHCTPUPYIOTCSI TOBEPXHOCTHBIEC 3HAHUS
a, C TPYZIOM pEelIatoTCsl KOHKPETHbIE 3a1auu. merorcs

1€HUs ¢ BbIBOJaMU. JlomycKaroTcs HapylIeHUs HOpM

T'YpHOU peuu.

4 HeynosnetBoputensHo [Matepual usnaraercs HernocineAoBaTeabHo, COUBUMBO, HE
ABJISIET ONPEIETICHHON CUCTEMBI 3HaHUH 1o qucuuiuHe. He
BAIOTCS] IPUYUHHO-CJIEICTBEHHBIE CBS3H MEK/Y SABICHUSMHU U
ssmu. He mpoBoauTcst ananu3. BeiBoasl 0TCYTCTBYIOT. OTBETHI Ha
[UTENIbHBIE BOIIPOCHI OTCYTCTBYIOT. IMEIOTCS 3aMETHbIE

PHHSI HOPM JIMTEPATYPHOU peyu.
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THUITOBBIE 3AJIAHUA JJIA ITIPOBEAEHUSA TEKYLITI'O KOHTPOJIA:

2.2. KouTtpoJabHas padoTa

@) munogotl KOMniekm 3a0anuil 0jisi KOHMpovHou pabomul (IIpunosicenue 2)

0) kpumepuu oyenusanus

[Ipu onleHke pabOTHI CTYACHTA YUUTHIBACTCS:

1. TlpaBuibHOE pACKPBITHE COJCPIKAHUS OCHOBHBIX BOIPOCOB TEMBI, ITPAaBUIBHOE
pelieHue 3a1ad.
2. CaMOCTOSATENBHOCTh CYXKJICHUW, TBOPUYECKHUN TIOAXOJ, HAydyHOe OOOCHOBaHHUE
packpbIBaeMoi PoOIEMBI.
3. [IpaBUIBHOCTH MCIOJIB30BAHMS UTAT (€CIIM LUTATa MPUBOJUTCS JOCIOBHO, TO HAIO
B3STh €€ B KaBBIUKM M YKa3aTh HCTOYHUK C YyKa3aHWeM (aMwinu aBTOpa, Ha3BaHHUS
MPOU3BEICHUS, MECTA M TOPOa U3JAHUS, TOMA, YacTH, rmaparpada, CTpaHUIbl ).

4. Hanuuue B KOHIIE paOOThI OJHOTO CHHUCKA JINTEPATYPHI.

Neo Onenka Kputepuu onienku
1 OTnn4HO CTyzneHT BbINOJIHII padoTy 0e3 omnboK U HEI0UETOB, JOMYCTHII
He 00JIee OITHOTO Hemoyera
2 Xopomo CTyAEHT BBINOJIHII paboTy MOJHOCTHIO, HO JIOIYCTHJI B HEH HE
0oJiee 0THOM HErpyOOil OIITMOKHU M OJTHOTO HEJ0YeTa, WA HE
0oJiee TBYX HEJOYETOB
3 YnoBnerBoputenbHo  [CTYACHT MPAaBUIIHHO BBITIOJTHIII HE MEHEE MOJIOBUHBI PAOOTHI HITH
OTyCTHII HE O0Jiee ABYX TPyObIX omuOO0K, WM HEe 00Jiee OTHOM
rpy0oO# ¥ 0JHOM HETpyOOo#t OMMMOKHU U OJHOTO HEIOYETa, HIIH HE
0oJiee IBYX-TPEeX HErpyObIX OMIMOOK, WU OJTHON HErpyOoi
OLIMOKYU U TpeX HEAOUYETOB, WK IIPH OTCYTCTBUU OLIUOOK, HO MpHU
HAJIMYUU YETHIPEX-MATH HEJ0YETOB, MJI0OXO 3HACT MaTepHal,
TOIyCKaeT HCKakeHHe (haKkToB
4 HeynonerBoputenbHo |CTyIEHT AOMYCTHI YUCIIO OIIMOOK U HEJ0YETOB MPEBOCXOAIIEE
HOPMY, IIPH KOTOPOI MOXET ObITh BHICTaBJICHA OLICHKA «3», WU
€CJIM MTPaBUJIHHO BBITOJIHUI MEHEE MOJIOBUHBI pabOThI
S 3a4TeHo Boinonneno npasuibHO He MeHee 50% 3ananuii, pabota
BBITIOJTHEHA 110 CTAHJAPTHOM HIIM CaMOCTOSITENILHO pa3paboTaHHOMN
METOJIMKE, B OCBEILIEHUH BOIIPOCOB HE COJCPHKUTCS TPYOBIX
OIINOOK, 10 X0y PEIICHHUS CIICIaHbl apIryMEHTHPOBAHHBIE
BBIBOJIbI, CAMOCTOSTEIHHO BBINOJIHEHA rpaduueckas 4acTb paboTh
6 He 3auteno CTyleHT He CIpPaBUIICS C 3a/1aHHEeM (BBITIOJIHEHO MPABUIHHO
meHee 50% 3aaHus BapuaHTa), HE PaCKpPhITO OCHOBHOE
coJiep>KaHue BOTIPOCOB, UMEIOTCS TpyOble OMIMOKH B OCBEIICHUN
BOIIPOCA, B PEIICHUH 33]1a4, B BBIMIOJHEHUH I'pauuecKoil yacTu
3a/laHus U T.]I., @ TAKXKE BBIOJHEHA HE CAMOCTOSTEIHHO.
2.3. Tect (BXOAHOI KOHTPOJIb  BHIXOHOH KOHTPOJIb)
a) munogotl Komniekm 3aoanuil ons mecmos (Ilpunosicenue 3):
0) Kpumepuu OYeHUBaHUs.
[Ipu orieHke 3HAHUH OLIEHUBAHUS TECTOB YUUTHIBACTCS:
1. YpoBeHs chopMUPOBAHHOCTH KOMIIETEHIIUH.
2. YpOBEeHb YCBOCHUS TEOPETHUECKUX TMOJIOKEHUH JAUCUUILIINHBI, IPaBIIBHOCTh
(hopMYITUPOBKHM OCHOBHBIX MOHATHI U 3aKOHOMEPHOCTEH.
3. YpoBeHb 3HaHHS (PAKTUUIECKOTO MaTepuaia B 00beMe MPOrpaMMEI.
4. Jloruka, CTpyKTypa U TPaMOTHOCTh M3JI0KEHUS BOIIPOCA.
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5. YMenue cBA3aTh TEOPHUIO C MPAKTUKOM.

6. YMenue nenath 0000ICHUS, BEIBOIBI.
Ouenka Kpurepuu oneHkun
n/n
2 3
1 OTtau4HO ©CJIM BBITIOJHEHBI CIEYIOIIME YCIOBHUS:

- JIaHbl IpaBUJIbHBIE OTBETHI HE MeHee ueM Ha 90% Bompocos
TECTa, UCKITI0Yasi BOTIPOCHI, HA KOTOPBIC CTYJCHT JI0JDKEH JaTh
CBOOOTHEIN OTBET;

- Ha BCE BOIIPOCHI, MPE/IOIararwine cBOOOHbIN OTBET,
CTYJICHT J1aJI IPAaBWJIbHBIN U NIOJIHBIN OTBET.

2 X opor1iio ©CJTM BBITIOJTHEHBI CIICYIOIINE YCIOBUSI:

- TaHBI TIPaBUIIbHBIE OTBETHI HE MeHee YeM Ha 75% BOMpoCcoB
TeCTa, UCKITI0Yasi BOTIPOCHI, HA KOTOPBIC CTYJCHT JIOJDKEH JaTh
CBOOOTHEIN OTBET;

- Ha BCE BOIPOCHI, IPEINOIaratore CBOOOHBIN OTBET,
CTYJCHT JIaJT MPaBUIIBHBIN OTBET, HO JOIYCTHII

HEe3HAYUTENLHBIE OIIMOKHU M HE MOKa3al Heo0X0JUMOKN
[TOJTHOTEI.

3 |YIOBIETBOPUTEIBHO  ECITU BBITIOJIHEHBI CIEIYIOIINE YCIOBHUS:

- JIaHBl TIpaBWJIBHBIC OTBETHI HE MeHee 4eM Ha 50% BOMpPOCOB
TeCTa, UCKJIF0Yas BOIPOCH], Ha KOTOPBIC CTYJICHT JOJDKEH JaTh
CBOOOIHBIN OTBET;

- Ha BCE BOIMPOCHI, NPEAINOJAraIIne CBOOOTHBIN OTBET,
CTYICHT JaJ HENPOTUBOPEUMBBIA OTBET, WJIA TP OTBETE
TOTYCTHJI 3HAYUTEIbHBIE HETOYHOCTH M HE MTOKAa3aJl MOJTHOTEHI.

4 HeynoBneTBopuTebHO £CIIU CTYACHTOM HE BBINOJIHEHBI YCIOBUS, MPEoararolinue
OIICHKY «Y TOBJIETBOPUTEIHHO.
5 3auTeHo BricTaBisieTcs pu COOTBETCTBUU ITapaMeTpam
PK3aMEHAIIMOHHOM IIKaJlbl Ha YPOBHAX «OTIUYHOM,
(XOPOILIOY,
(YZAOBIIETBOPUTEIHHOY.
He 3auteno BricTaBisieTcst mpu COOTBETCTBUM MapaMeTpam

BKSaMeHaHI/IOHHOﬁ IOKaJIbl Ha YPOBHC
KHCYHOBJICTBOPUTCIILHOY.

2.4. Omnpoc (ycTHBIIT)

a) TUIIOBOW KOMIUICKT 3a7aHuii yis orpoca yctHoro (IIpunoxenue 4):

0) KpUTEPHUH OLICHUBAHUS

[Ipu onieHke 3HaHMIT Ha onpoce (YCTHOM) YUUTHIBACTCS:

1. ITonHoTa M r1yOMHa OTBeTa (YYUTHIBAETCS KOJMUYECTBO YCBOCHHBIX (PAKTOB, MOHATHUN
U T.IL.);

2. Co3HaTeNnbHOCTh OTBETA (YUUTHIBAETCS MIOHMMAHUE M3JIaraeéMoro MaTepuana);

3. Jloruka wu3ioXKeHus Marepuana (YUMTHIBAaeTCs yMEHHE CTPOUTHb LEJIOCTHBIMH,
MocJe10BaTebHbIN paccka3, FPaMOTHO IM0JIb30BaThCs CHELUATBbHON TEPMUHOJIOTHEN);

4. PanyoHanbHOCTh HCIOJIb30BAaHHBIX MPHUEMOB M CHOCOOOB pelIeHHs! MOCTaBICHHOM
yuyeOHO#l 3ajmaum  (y4uThIBa€TCS YMEHHE MHCIIOJIb30BaTh Haubojiee MPOTPECCUBHBIE U
3¢ deKTUBHBIE CIOCOOBI JOCTHKEHUS ENH);

5. CBoeBpeMeHHOCTh M 3((EKTUBHOCTh HCIOJB30BAHUS HATVIAAHBIX IMOCOOMH U
TEXHUYECKUX CPEJICTB IMpH OTBeTe (YUUTHIBAETCS TIPaMOTHO U C TOJb30H MPUMEHSTDH
HarJISIHOCTh U JIEMOHCTPAI[MOHHBIN OIBIT IIPU YCTHOM OTBETE);
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6. Mcronp3oBaHue HOMOIHUTEIBHOTO MaTepuaia (00s3aTeIbHOE YCIOBHE);

7. ParuoHanbHOCTH MCIIOJIB30BaHKsI BPEMEHH, OTBEACHHOTO Ha 3a1aHue (He 0J00psercs
3aTAHYTOCTb BBIIOJHCHHA 3alaHWsA, YCTHOTO OTBETA BO BPCMCHHU, C YUCTOM HMHIWBHUAYAJIbHBIX
0COOEHHOCTEH CTYIECHTOB).

n/n

Onenka

Kpurepun onenkn

2

3

OTIIMIHO

1) moJIHO U apryMEHTUPOBAHO OTBEYAET IO COJEPKAHUIO
3amaHus; 2) 0OHApY)KMBACT IOHUMAHUE MaTepHalia, MOXKET
000CHOBATh CBOM CYX/ICHUS, IPUMEHUTH 3HAHUS Ha MTPAKTUKE,
NPUBECTH HEOOXOAMMBIEC TPUMEPHI HE TOJBKO N0 y4eOHUKY, HO
U CAaMOCTOSITENIbHO COCTAaBJICHHBIE; 3) U3J1araeT Marepua
MOCJIEZIOBATEIbHO U MPABUIIBHO.

Xopomo

CTYIEHT JJa€T OTBET, YIOBJIETBOPSIOLINN TEM ke
TpeOOBaHUSAM, UTO M JUISI OLEHKU «5», HO TomycKaeT 1-2
OLINOKHU, KOTOPbIE CaM K€ UCIPABIISIET.

Y 10BIIETBOPUTEITHHO

CTYJIEHT OOHApY)KMBAET 3HAHKWE W IOHUMAaHUE OCHOBHBIX
MOJIOKEHUM JAaHHOTO 3aJlaHus, HO: 1) u3naraer marepua
HEIOJIHO U JOTTYCKAeT HETOYHOCTH B OIPE/ICTICHUN TOHATHH
I GOPMYITHPOBKE MPABUIL, 2) HE yMEET J0CTAaTOYHO IIyOOKO
1 J0Ka3aTeJIbHO 000CHOBATh CBOU CYXICHUS U MIPUBECTH CBOU
MpUMepbl; 3) U31araeT MaTepuall Hermocae10BaTelbHO U
TOTTyCKAeT OIUOKH.

HeynoierBopuTEIbHO

CTY/ICHT OOHapy)XKMBaeT HE3HAHHE OTBETA Ha COOTBETCTBYIOIIEE
3aJlaHue, TOMYCKAeT OMUOKH B GOPMYIUPOBKE ONPEACICHUN U
MPaBUJI, NCKAKAIOIINE UX CMBICH, OECIIOPSAIOYHO U HEYBEPEHHO
n3araet Matepuan. OneHka «2» OTMedaeT Takue HeJJOCTAaTKH B
MOJITOTOBKE CTYACHTA, KOTOPBIE SIBIISTIOTCS] CEPHE3HBIM
NPEMSATCTBHEM K YCIICITHOMY OBJIJICHHIO MOCIIETYOIINM
MaTEepPHAIIOM.

2.5. 3amuTa 1a60paTopHOii padoThI

@) munogoti KOMNJieKm

01 nposedenus 1abopamoprvix pabom (lIpunosxcenues)

0) Kpumepuu oyeHU8aHUsl

[Ipu onieHke 3HaHUM Ha 3aIIKUTE JTA0OPATOPHOM PAOOTHI YUUTHIBACTCS:

1. YpoBeHb c(hOpMUPOBAHHOCTH KOMITETECHITHIA.

2. YpoBeHb YCBOCHHUS TEOPETHUECKUX IMOJIOKEHUN JUCHUIUIMHBI, MPaBUILHOCTD
(OpMYITHPOBKHU OCHOBHBIX MOHATHI U 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUA (PaKTHUECKOTO MaTepuasa B 00beMe IpOTrpaMMBlL.

4. Jloruka, CTpyKTypa ¥ TpaMOTHOCTb U3JIOKEHHUS BOTIPOCA.

5. YMeHue cBA3aTh TEOPUIO C IIPAKTUKOM.

6. YMmenue aenath 0000IIEeHUS, BHIBOIBI.

n/n

Ounenka

Kpurepun onenkn

2

3

OTINYHO

CTyZIeHT IPaBWIBHO HA3bIBAET METOJ] UCCIEA0BAHNS, IPABUIIBHO
Ha3bIBaET MPUOOP, MPABUIIBHO JEMOHCTPUPYET METOAUKY
MCCIIeIOBaHMS /U3MEPEHNs], TPABIIILHO OLIGHUBAET PE3YJIbTaT.

Xopo1o

CTYJIGHT MMpaBHUJIbHO HA3BIBACT MCTOA UCCIICIOBAHUA, ITPABUIIBHO

Ha3bIBACT HpI/I60p, AOIYCKACT CAMHUYHLBIC OIINOKH B
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NEMOHCTPAIMA METOUKH UCCIICIOBAHUS /U3MEPECHHUS U OIICHKE
€ro pe3y/ibTaToB

VnosnerBopurenbHo | CTyA€HT HEMPABUIIBHO HA3bIBACT METO/] MCCIICIOBAHUS, HO TIPU
ATOM JA€T IIpaBUJIbHOE Ha3BaHue npuodopa. Jomyckaer
MHOKECTBEHHBIC OIIMOKH B ICMOHCTPAIIMHA METOIUKA
MCCIICIOBAHMSI /U3MEPEHHUS M OIICHKE €r0 Pe3yJIbTaTOB

HeynosnerBopurensHo | CTyA€HT HENPABWIIBHO HA3BIBAET METO/] UCCIICIOBAHNUS, TAET

HENpaBUWIBHOE HazBaHue npudopa. He moxer
IPOJEMOHCTPHPOBATH METOIUKY UCCIICIOBAHUS /M3MEPEHHS, a
TaK)Ke OLICHUTh PE3yJIbTaT

3. Hepeqem, H XapaKTECPUCTHKH MNpoHEAYPbI OHCHHUBAHUN 3HaHI/II7[, yMeHHﬁ,
HABBbIKOB, XapPaKTCPU3YIOIIUX 3TAIlbI (l)OpMHPOBaHI/IH KOMIIeTeHIMii

[Iponenypa IIPOMEKYTOUYHON TEKYLIETO

YCIIEBAEMOCTH PECTIIaMCHTHUPYCTCA JIOKAJIbHBIM HOPMATHUBHBIM aKTOM, OIMPCACTIAIOIINUM HOPAA0K

IMPOBCACHUA arrecraiiuu " KOHTPOJIA

OCYILIECTBIICHUS

TEKYILETOo

00yJaronuxcs.

KOHTPOJISt

YCIIEBAaEMOCTH U

IIPOMEXKYTOUYHON

aTTeCTaluu

Ilepeuens U XapakTepUCTHKA NPOLEAYP TeKYIEro KOHTPOJISI U MPOMeKYTOYHOI
aTTrecTalliyd MO JMCUUIIUHE

[leproM4HOCTH
Cnoco6 yuera
HaumenoBanue U c1oco0 Bungsr
WHIUBHIYTbHBIX
Ne OILIEHOYHOT O MIPOBEACHHS BCTaBIISIEMBIX .
CpencTBa IPOLEAYPEI OILICHOK JIOCTIDKCHHI
p P yP 00yJaronuxcst
OLICHUBAHHUS
Pa3 B cemectp,
. BEJOMOCTb, 3a4eTHas
o okoHyanuu | [lo msaTubaaibHON
1. DK3aMeH KHIDKKA, ydeOHas
U3Yy4YCHUS HIKAJIe
KapTOYKa, MOpTQOIIHO
JUCUUILINHBI
Pa3 B cemectp,
0 U B IPoOIECCE JKYpHAJI pErUCTPaLin
2. | KonTpoawsHas pabora A pott 3a4TEHO/HE3aUTEHO P p Tpall
H3Y4YCHUS KOHTPOJIBHBIX padoT
JUCHUILINHBI
3amuTa [To narnbauipHOI
. CucreMaTHYeCKU
3. J1ab0paTOpPHOM [IKAaJIE WA nabopaTopHas TETpaJib
Ha 3aHATHAX
paboThI 3a4TE€HO/HE3aYTEHO
ITo oxonuaunu | Ilo ngarubauibHOM
4 Teer U3y4eHUs [IKAJIE WA JKypHaJ yCIIeBaeMOCTH
’ paznena 3a4TeHO/HE3auTEH MpenoaBaTes
JUCUUILINHBI 0
. Cucrematnuecku | [lo matubaniapHON | KypHaN yCIIeBaeMOCTH
5. Omnpoc ycTHbIN
Ha 3aHITHIX [IKAJIE MIPENoaBaTelIs
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Ipunoowcenue 1
TunoBbie BOMPOCHI K IK3aMeHY

3nats OIIK-2.1:

1. OcHOBHbBIE 3aKOHBI XUMUU. 3aKOHBI COXpaHEHUsI MACChl U HPHEPTUH, MOCTOSHCTBA COCTaBa,

ABoOraapo, 5KBUBaJIECHTOB.

Teopuu crpoenus atoma. Ctpoenue aroma o bopy.

KBanToBbI€ uncia v ux GU3NYECKUN CMBICIL.

[IpuHIHMIBI ¥ IpaBWIIA 3aII0JIHEHUS 2JIEKTPOHHBIX YPOBHEN U ITOYPOBHEM.

[Iepnognueckuit 3axkoH .M. MenneneeBa. Xapakrep M3MEHEHHs CBOWCTB DIIEMEHTOB B

[eproJax U Ipymmnax nepuon4eckoi CUCTEMBI.

6. OnHeprus u noreHuuan voHuzauuu. CpoJACTBO K IEKTPOHY. DIEKTPOOTPULIATEIBHOCTh. X
M3MEHEHHUE B ITEpUOIHYECKOr cucrteMe anemeHToB .M. Menneneesa.

7. KoBasieHTHast cBsi3b. CBOMCTBA KOBAJIEHTHOM CBSI3H.

8. Honnas cBi3b u ee cBoiictBa. Bonmoponnas cBa3b. Meraminyeckass — CBS3b.
MexMoNeKyIIpHbIE B3aUMOECHCTBUS.

9. OOpa3oBaHuE KOBAJIEHTHOM CBSI3U: METO/] BAJICHTHBIX CBSI3€l U METOJ] MOJIEKYJISIPHBIX OpOUTaIeH.

10. IlepBbIii 3aKOH TEPMOAVMHAMUKHA. BHYTpEHHS SHEPTHS U SHTAIIBIINS.

11. Bropoii 3aKkoH TepMOIMHAMHUKU. DHTponus U sHeprus ' mdoca.

12. Onepreruueckre 3¢G(GeKTbl XUMUYECKHX peakiuil. TepMoxuMmHuueckue pacueThl. 3aKoH
I'ecca.

13. XnMuueckoe paBHOBeECHE B TOMOT'€HHBIX peakuusax. KoHcranta paBHoBecus. [IpuHumn Jle-
[[TaTtenbe, CMEIIEHNE PABHOBECHSL.

14. PaBHOBecHE B TeTEpOTCHHBIX crcTeMaxX. Pa3oBoe paBHOBECHE U ITpaBUio (a3s.

15. Cxkopocth xummuueckoi peakiuu. Katanus. KatanuzaTopsl.

16. CKOpOCTh XMMUYECKUX PEAKINI U BIUSHUC HA HEE Pa3IMYHBIX (PAaKTOPOB.

17. DHeprus akTUBAIMM XMMHUUYECKON peakiuu. MexaHn3Mbl XUMUYECKUX PEaKIUi

18. KoHIleHTpanuu pacTBOPOB U CITOCOOBI €€ BBIPAKEHUSI.

19. PacTBOpBI 2JIEKTPOJIMTOB, X CBOMCTBA. Peakiiuu B pacTBOpax AJIEKTPOIUTOB.

20. DnekTpoauTHYECKas AUccolanuys Boabl. BomopoaHblil moka3aTes.

21. I'mpponus coneit. BogopoaHblii moka3areb.

22. Kectkocth Bombl. Buabl skectkoctr. BemectBa ee oOycmaBmmBaromue. CriocoObl
YCTpaHEHHS.

23. KomnoniHble CUCTEMBI: KilacCUpUKaIUs, OJTydeHUE, CTPOCHUE.

24. CpoiicTBa KOJUTOUIHBIX cucTeM. Koarymsus

25. OKMCIHUTENIbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb  OKHUCIEHUsS.  OKHUCIHTEIb.
BoccranoBurerns.

26. DneKkTpoau3. 3aKOHbI 3JeKTpon3a. [[puMeHeHne 31eKTpoin3a B IPOMBIIUICHHOCTH.

27. DNeKTpoJHbIE MOTEHUHANBL. [ albBaHUYECKHE FIIEMEHTBI.

28. Koppo3sus. Buasl Koppo3un METAILIOB.

29. CiocoOsI 3alIMThl METAJIOB OT KOPPO3HUH.

30. Metamibl. [lonoxxenne MmetamnoB B llepmoauueckoil Tabmuie. DJIEKTPOHHOE CTPOEHHE
aTOMOB MeTauoB. Kpucramnuueckas penietka MeTauioB. PU3MYECKHME M XUMHUYECKUE
CBOMCTBa METAJLIOB.

31. Hemeramisl. [lonoxxenne HemeramuioB B Ilepuoauueckoit Tabnuie. DIEKTPOHHOE CTPOEHHE
aToMOB. OU3NYECKHE U XMMHECKHE CBONCTBA HEMETAJUIOB.

32. Yrnepon u xpeMHuid. IIpupoiHbIe CTPOUTENBHBIE MAaTEPHAIIbl — U3BECTHAK, MPaMop, TECOK,
rpaHuT, rmHa. CocraB, IPUMEHEHUE B CTPOMUTENBCTBE. yriiepoja B npupone. IIpupoansie
kapOonatsl. Coxa.

33. .IlonsATHE O BKYIIUX BeleCTBAaX. Bo3aylIHbIe U THAPABINYECKUE BXKYLIUE MaTEpUAIIbI.

34. O0mue 3aKOHOMEPHOCTH TMOJIYYeHMs BsDKYLIIMX BemecTB. Kiaccupukamus BsDKYLIHX
MaTepHasioB. 3HaueHHe 00XKHTra, BHICOKOH CTENEHH TUCTIEPCHOCTH MPH MOJYYSHUHU BOKYILIUX

el
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35.
36.

37.

38.

39.

MaTepuainioB. [Iporeccsl cxBaTbiBaHusl U TBepaeHUsA. Kopposus 6eToHOB U Mepbl 60pbOBI €
HEH.

Crpoutensuslii ruric. Bozaymnas ussects. [lonydyenue, ctaauu TBEpAEHUS.
MuHepaloruueckuid CoOCTaB NMopTIaHAleMenTa. TBepaeHue nopmianaueMenTa. [lomyuenue
MOPTJIAH/ILIEMEHTA.

DOneMeHTbl OpraHnyecko XumuHu. OcCOOEHHOCTH, TEOpUS XUMUYECKOTO CTPOEHUS U
KJ1accu(UKAIUs OPTaHMYECKUX COCMHECHUH.

BbicOKOMONIEKYISIpHbIE COENMHEHUS. DJIEMEHTApHOE 3BEHO, MOHOMep, noiumep. CreneHb
nonuMepusauuu. MonekynaspHas macca nojuMmepa. Celppe Uisl HOJY4YEHHs] IOJIMMeEpa.
Csoiictea BMC.

BricokomonekyisipHbie coequHenus. [lonumepusanusa u noJmkoHzaeHcanus. llomyuenue
MOJIMATHIIEHA U noaunponuieHa. [lomyyenue gpenondopmanbaeruHbIX CMOJ KOHJIEHCaIel
¢denoina u popmansaeruaa. [IpumMenenne noaIMMepoB B CTPOUTENHCTBE.
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3amaHus JUIS  BBINIOJHEHHS KOHTPOJBHON paboThI

Ipunoowcenue 2

TunoBble 3aJaHus JJis1 BbINOJHEHUA KOHTpOJ’[LHOﬁ paGOTbI

MpeaCTaBlIeHBl B  y4eOHO-

MetoaudeckoM mocoonn «OcHOBbl oOmieii xumum» (KammzoBa A.M. «OcHOBBI o0O0mIcH
xuMum» (yaeOHo-MeToauyeckoe mocobue). Acrtpaxanb: HWzmar. nom ['AOY AO BO
«AcTpaxaHCKUH TOCYJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIM yHUBEpcuTe™. 2017. — 67

c.).

Howmep BapuaHTa COOTBETCTBYET MPEANIOCICTHUM JIBYM IH(paM mudpa 3a4eTHOMI
KHIDKKH CTYJICHTA.

YmMmetrs OIIK-2.2:

3aganme Ne 1.

CocTaBbTe JJIEKTPOHHYIO H
CICAYIOIIUMHU TOPAAKOBBIMHM HOMCEpaMHU.

ANEKTPOHHO-Tpaduueckyt0o  (QOpMysbl  DJIEMEHTOB  CO
Haiigute MecTo pacmoyioKeHHs 3JIEMEHTOB B

MEepUOIUYECKON cHucTeMe (MepHoJ, TpyMlma, HOATpyIna). YKaXKuTe, K KaKkoOMy CEeMEHCTBY

OTHOCATCA 2JICMCHTHI, HO‘ICMY? CKOJIBKO HECITApPCHHBIX JJICKTPOHOB HAaXOJUTHCA B OCHOBHOM U

B BO30YXXJEHHOM COCTOSIHUSIX aTOMa JaHHbBIX AJieMeHTOB? Ha KakoM OCHOBaHUU 3TH AJIEMEHTHI
IIOMENIAI0T B OJIHOM Ipynne nepuoandeckon cucremsl ainemeHToB [[.1. Menneneesa? I[louemy

MX MTOMEIIAIOT B Pa3HbIX NOATpyMHax?

Ne Bapuanra Hopskoseri Ne Bapuanta HopsikoBbIit

HOMEp HOMEp
1 13u2l 16 31139
2 15u23 17 33 14l
3 38 m 48 18 YW
4 191 29 19 A1 u 51
5 32u40 20 437156
6 35u43 21 30 138
7 40 u 50 29 TEY
8 43 u 53 23 25 135
9 50u 72 24 16 w42
10 31u39 75 1usa
11 23u33 26 Buod
12 15u73 77 D nd3
13 14u22 78 17133
14 20 u 30 79 41165
15 37 u 47 30 7158

3aganmne Ne 2.
JIns mpeanosKeHHbIX COeIMHEHUI:

a) YKaXXHUTe UX KJIacc;
0) HamUWIIUTE YpPaBHEHHUS BO3MOXHBIX peakiuii B3aummojeiictBus ¢ H>O, NaxO, SOs,

HC1, KOH.
Ne
CoenuHenus Ne Bapuanta Coenunenus
Bapuanra
1 Zn0O, KOH, H,CO; 16 B1,03, P203, H>S
2 CaO, HNOs, Sn(OH)» 17 H>O, HMnOy4, Cr(OH)3
3 AlLOs, Ca(OH),, H2SiOs 18 L0, HNO,.H3PO4

20




4 Si0;, H3PO4, Pb(OH)> 19 SeO», HBr, Pb(OH),

5 SO,, HxSO4, AI(OH)3 20 BeO, H>Se, Ga(OH)3

6 PbO, Ba(OH),, H,S 21 Ga03, H3PO4, KOH

7 Si02, Fe(OH);, HI 22 SO;, Cd(OH)2, HMnO4

8 BaO, NH4OH, Be(OH), 23 CuO, H»Si03, Ni(OH)

9 N2Os, HF, Cr(OH)3, 24 NiO, H2SO4, Cr(OH)3

10 HNO;3, Cr,03, Sr(OH); 25 Rbx0O, H2SO3, N2Os

11 Fe>Os, HSO3, Cd(OH), 26 K>0, Mg(OH),, HoCOs
12 Cr203, H2SOs, Ca(OH), 27 C1,0, NH4sOH, HNO»

13 P>Os, NaOH, AI(OH); 28 SO», H2SO4, Cr(OH)3

14 CO., Cu(OH),, HF 29 HNO;3, KOH, Cd(OH):
15 NayO, HNO3, Be(OH), 30 H>COs, Sn(OH)>, NH4OH

3ananue Ne3.
Jokaxxute aMm(pOTEPHOCTH MPEIOKESHHBIX BEIIECTB:
No No No
BemectBa BemectBa BemecTBa
Bapuanrta Bapuanta Bapwuanra

1 BeO 11 Pb(OH): 21 Fe203
2 A1(OH);3 12 B1,03 22 Ga(OH)3
3 PbO 13 Fe(OH)3 23 PbO>

4 Be(OH)» 14 Gax0s 24 SnO»

5 Cr203 15 Cr(OH)3 25 Pb(OH),
6 Bi(OH);3 16 Al203 26 B120;

7 Fe203 17 Zn(OH) 27 Fe(OH)3
8 Ga(OH)3 18 BeO 28 Gax0Os
9 PbO> 19 Cr203 29 Cr(OH)3
10 SnO; 20 Bi(OH)3 30 Al1,0;

3amanne Ned,

CocraBbTe YpaBHCHUA peaKuHﬁ, C IIOMOIIBIO KOTOPBIX MOKHO OCYHICCTBUTH CICAYIOIIUC

MIpeBpALCHUS:

Ne

Bapuanra

HGHOHKI/I XHUMHNYCCKHX HpeBpaIHCHI/Iﬁ

1

SnO — SnCl, - SnOHCI — SnCl, — Sn(OH)2 — NaxSnO»

BeO — Na;BeO; — Be(OH)2 — BeSO4 — Be(NO3)2 — Be(OH):

H>CO3; - KoCO3 - KHCO3; — KoCO3 - MgCO3— CO2

SO, — H>S03 -KsSO3 — KHSO3 — K3SO3 — HaSOs

A1(OH)3 = AL(SO4); - AIOHSO4 — A1(OH); — ALO3; - KA10O»

Fe>O3 — FcCl; —» Fe(OH); — FeCls — Fe(OH).Cl

H>CO3; - NaHCO3; — Na;CO3 — CO2 —» NaHCO3— H,COs

Na;O — NaOH — Na;S0O3 — NaHSO3; — NaxSO3; — H>SOs

O | 0| | | n| =W

CaCO; — CaO — Ca(OH), — Cas(PO4); — CaHPO4 — Cas(POs)
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10

H2S — SO2 —» H2SO3; — CaSO3 — Ca(HSO3)2, — CaSOs

11 P — P,0Os —» H3PO4 — NaH,PO4 — Na3zPO4 — NayHPOq4

12 AIOHSO4 ->A1(OH); ->A12(S04)3 &> A1(OH)3; > Al,O3 — NaAlO»
13 H>Si03 — Si02 — NaxSi03 — CaSiO3; — H»SiO3

14 Mg(OH)> - MgCl, >MgOHCI — MgCl, ->Mg(OH), —» MgO

15 NaOH — Na3;PO4 — NaH,PO4 — H3PO4 — NazPO4 — Caz(POs)2

16 CaO — Ca(OH); — Ca3(PO4), >CaHPO4 —Ca(H2PO4), —Caz(PO4)2
17 NiSO4 — (NiOH)2SO4 — Ni(OH)2 ->NiOHCI —-Ni(OH), -»NiO

18 Fe(OH)3 - FexO3 — Fex(SO4); &> FEOHSO4 — Fea(S04)3 — (Fe(OH)2)2SO4
19 CuO — CuCl, >Cu(OH)2 = CuSO4 —-CuS — Cu(NO3)2

20 Cr(OH); = Cr2(SO4); >CrOHSO4 — Cr(OH); —-Cr203 — KCrOz

21 H>O — Ca(OH), -»CaCOs; — Ca(HCO3), — CaCl, — Ca(NO:s)2

22 KoPbO2—Pb(OH)2— PbOHCI — PbCl, — Pb(OH)2 — PbO

23 CoOHCI — CoCl, = Co(OH)2 — CoCL — Co(NO3)> — CoOHNO3

24 KOH — K3S103 — H2Si03 — NaxSi03 — H2S103 — CaSiO;

25 Zn0 — KoZnO; -»Zn(OH)> — ZnSO4 — Zn(OH)2 — ZnO

26 P>0s5 — Ba3(PO4), - BaHPO4 — Baz(PO4), — H3PO4 — NazPO4

27 CuSO4 — Cu(OH)2 —-CuO -— CuCl; -— CuOHCI — CuCl;

28 (NiOH)2SO4 — Ni(OH)>— NiClL — NiOHCl — Ni(OH), —»NiO

29 Al(OH); — AIOHCL, — Al(OH); — Al(OH).CI — AI(OH); — A1203
30 SrO — Sr(OH); — SrCO3 — Sr(HCO3)2 — SrCO3 — Sr(NOs)2

3amanue Ne 5.

Ne
VcnoBue 3agauu
Bapuanra

1 Kaxoii 06bem 10%-noro pactsopa NaOH mnotHoctsio 1,115 r/em® notpebyercs ms
npuroTosienus 2 am° 1 M pactsopa?

) CKOJIbKO TPaMMOB CylIb(HIa cepbl IOTpedyeTcs s IPUroToBIeHHs 5 1M° 8%-HOTo
(1o macce) pacTBopa (moTHocTs 1,075 r/em?)?

3 [Tpu 25°C pactBopumocts NaCl paBna 36,0 r B 100 r Boasl. Haiitu MaccoByro 10110
NaCl B HaCHIIIIEHHOM PacTBOpE.

4 Ckonpko rpammoB 30%-Horo (o macce) pactBopa NaCl wyxHo n1o6aButh k 300 ©
BOJIbI, 4TOOBI MOTY4YHTh 10%-HbII pacTBOP conu?

5 Haiitu Mmaccy NaNOs, Heo6xoaumyto s npurotosienus 300 cm® 0,2 M pacTBopa.

6 Jns meditpammsamaun 30 cm® 0,1 H. pacTBOpa Iienodd moTpebosamock 12 cm?
pactBopa KUcI0Thl. OnpeennTh HOPMAIbHOCTh KHCIIOTHI.

7 Haiitu monsipuocts 36,2%-Horo (1o macce) pactBopa HCI, mioTHOCTH KOTOpOTO
1,18 r/em’.
Kaxkoit 06bem 96% (10 Macce) cepHOi KHMCIOTHI (IIOTHOCTL 1,84 T/cM’) m Kakyro

8 Maccy BOJAbI HY/KHO B3aTh il npurotoiaenus 100 cm® 15%-Horo (mo macce)
pacTBopa cepHoil KMCIOTHI (II0THOCTS 1,1 r/em?).

9 Kakylo Maccy Bojabl HyxkHO npubasuth k 200 cm® 30% (mo Macce) pacTBopa
rupokcua Hatpus (maotHocTs 1,33 r/em?) mis nonydenus 10% pactsopa mienoun?

10 Haiiti MONSIIBHOCTB, HOPMABHOCTD U MOJISIPHOCTH 15%-HOTO (110 Macce) pacTBopa

cepHOil KMCIoThI (m1oTHOCTH 1,1 r/em?).
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11 Jlns meiitpanusanuu 42 cM® cepHoii KUCIOTHI OTpeboBanock 106aButh 14 cm® 0,3 h.
uies1oud. OnpenesIuTh MOJISIPHOCTh PacTBOpa CEpHOM KUCIIOTBI.

12 N3 400 r 50%-noro (mo macce) pactBopa H>SO4 BeimapuBanuem ypamunau 100 r
BoJbl. Yemy paBHa maccoBas 1ot H2SO4 B ocTaBiiemcs pactsope?

13 CKOJIbKO IpaMMOB CyTb(u/a cepbl MOTPedyeTcs Al IPUrOTOBIEHUS 5 M 8%-HOTO0
(o macce) pacTsopa (miotHocTh 1,075 1/ em?)?

14 Cxonbko rpammos NaxCOs comepsxutes B 500 cm® 0,25 1. pactBopa?

15 B kaxom o6beme 0,1 H. pactBopa comepxutcs 8 r CuSO4?

16 Jlnst meitrpanusanuu 30 ecm® 0,1 H. pacTBOpa mienoun notpedosanock 12 cm?
pacTBopa KUCI0Thl. OnpenenuTb HOpMaJIbHOCTb KUCIOTHI.

17 Ckoyibk0 MIILTUIUTPOB 96%-HOoTo (1Mo macce) pactBopa H>SOs4 (mmotHocTh 1,84
r/cm®) Hy’HO B3ATh 11 npurotosienus 1 10,25 H. pactBopa?

13 Kaxoii 06bem 0,1M pactBopa H3PO4 MokHO npurotoButs u3 75 cm® 0,75 1.
pactBopa?

19 Kaxoii 06beM 6 M pactBopa HC1 HyXHO B34Th I IPUroToBIeHUs 25 cm® 2,5 M
pactBopa HC1?

20 BrrancinTs MaccoByro A0JI0 THAPOKCUAAa HaTpud B 9,28 H. pactBope NaOH
(mnotrHOCTH 1,31 r/em?).

21 BrruucianTs MOJIbHBIE JOJU CIUPTA U BOJIBI B 96%-HOM (TI0 Macce) pacTBOpe
3THJIOBOTO CIHPTA.
B 1 xr Bozs! pacTBopero 666 r KOH; minoTHOCTh pacTBOpa pasHa 1,395 r/em?>.

22 Haiitu: a) maccoByto nosiro KOH; 6) MOJIIpHOCTE; B) MOJISZTBHOCTB; T') MOJIBHBIC
JIOJU ILIE€JI0YHU U BOJIBL.

23 [TnotHOCTH 9%-HOTO (10 Macce) pacTBopa caxapo3bl C12H22011 pana 1,035 r/cm?.

4 BBIYHCIUTB: a) KOHIIEHTPAIMIO CaXapo3bl B I/M°; 6) MONSAPHOCTH; B) MOJIAIBHOCTD
pacTBopa.

25 Boruncnuts Momsipayto koHueHTpauuio 20%-Horo pactBopa cyibgarta xenesa (1)
(mmotHOCTH 1,21 r/em?).

2% Kaxkoii 06beM 2 H. pactBopa HoSO4 moTpebyetcs ans npurotosienns 500 e’ 0,5 H.
pactBopa?

27 Kaxkoit 06beM 0,05 H. pacTBopa MOkHO momyunTs u3 100 cm® 1 H. pacTBopa?

73 Kaxoit o6bem 2 M pactBopa NaxCO3 Ha0 B34Th ISl IPUTOTOBJICHHS 1 > 0,25 H.
pactBopa?
K 100 cm® 96%-noit (1o Macce) HoSO4 (mnotrocts 1,84 r/em?) npudasumu 400 cm®

29 BobL. [Tosyumncs pacTBOp MIOTHOCTHIO 1,220 r/cm®. BHIMUCIUTE €ro
SKBHUBAJIEHTHYIO KOHIICHTPAIUIO U MaccoBYIO 10110 HaSO4.

30 Paccuntath HOpMaTbHOCTH KOHIIEHTPUPOBAHHOM COISTHON KUCIOTHI (TUWIOTHOCTH 1,18
r/em?), conepaxanteit 36,5% (macc.) HCI.

3amanue Ne 6.
PaccMoTpuTe BO3MOKHOCTH MPOTEKAHUS TUAPOJIM3A COJIEH, YKakuTe 00JacTh 3HAUCHUIA
pH pactBOpoB (>, =, < 7), OTBET MOATBEPIUTE YPABHEHUSIMHU PEAKIIHIA.

Ne Bapuanta

HpCI[J'IO)KeHHLIe COJIN Ne BapHaHTa Hpe,[IJIO)KCHHBIC COJIN

1.

ZnS04, NaCN, KNO; 16. NiClp, Ba(CH3COO)z, Na;SO4
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2. CuClz, Na2S0s3, Li2SO4 17. CoS04, K2S03, KNO3

3. NaCl, Na;COs, Fe(NO»)s 18. CH3COOK, CrCl;, Ca(NO3),
4, NaF, NiSO4, NaNOs 19. Zn(NO3)2, NaNOs, NaxSe
5. Na2SOs, AlCl3, KNO> 20. NaCl, Na3POs, Ni(NO3)2
6. MnSO4, CH3COONa, KNOs3 21. NaxS, NH4NOs, KBr

7. KNO3, CoCl, NazPO4 22. BaCl, KCN, MgSO4

8. NH4C1, KoCOs, NaxSO4 23. NazS04, AI(NO3)3, NaxSe
9. KClO4, Cra(SO4)3, NaxS 24. K>COs, FeCls, Ca(NOs),
10. FeSO4, KC1, Li>SO3 25. NaNOs3, Cu(NOs)2, Sr(NO2)2
11. Pb(NO3),, K2SO3, Nal 26. MnCl, Ba(NO3),, KsPO4
12. NaNO3, SnCly, Ba(NO»), 27. KI, ZnCl,, Na,S

13. LixCO3, Al(SO4)3, KC1 28. K>SOs, (NH4)2S04, KoSe
14. Fex(SO4)3, K3PO4, NaC104 29. Cr(NO3)3, KoS, Nal

15. NazS, CuSOs, CaCly 30. KNO3, AlBr3, Ca(NO2)2

OKHCJIMTEIbHO-BOCCTAHOBUTEIIHLHOM PCaKIu:

3amanue Ne 7.
MetomomM mosypeakuuid (JIEKTPOHHO-HOHHBIM) Moa0epuTe KOod(hGUIUEHTH B CXEMe

Cr(NO3)3+NaBiO3+HNO3—H>Cr,07+Bi(NO3)3+NaNO3;+H.O

MnO; + KCIO3 + KOH — K;MnO4 + KCI + H,O

H,S + K>Cr207 + H2SO4—>S+Cr2(S04)3+K2S04+H>0

Cr,03+NaNO3;+KOH— K,;CrOs+ NaNO»+H,O

Na;SO3+ KMnO4 + KOH — NaxSO4+ KoMnO4 + H,O

KMnO4+ H2C204 + HoSO4 — MnSO4 + K2SO4 + CO2 + HoO

KMnO4+ H>SO4 + NazS — MnSO4+ NaxSO4 + S + Ko SO4 + HyO

NaBr + K>Cr,07 + HoSO4 — NaxSO4 + Bra + KoSO4 + HyO + Cra(SO4)3

KNO; + KoCr20O7 + HoSO4 — KNO3 + HyO + Cra(SO4)3 + HSOq4

KMnO4+ CH30H + H,SO4 — K2SO4 + MnSO4 + HCOOH + H,O

MnSOs + PbO; + HNO3 — HMnO4 + Pb(NO3), + PbSO4 +H,0O

Mn(NOs3)3+NaBiO3+HNO3—>HMnO4+Bi(NO3)3;+NaNO3;+H,O

CsH1206 + KMnO4 + H2SO4 — CO; + MnSO4 + KoSO4 + H2O

NI IS N P R I RN = A N RS S

Na»S»04 + AgCl + NH4OH — (NH4)>SO; + NaCl + Ag + H,O

24




15 C12H22011 + K2Cr207 + H2SOs — CO;2 + Cra(S0O4)3 + K2SO4 +H20
16 FeCOs; + KMnO4 +H>SO4 — Fex(SO4)3 + CO2 + MnSO4 + KoSO4 + HO
17 NaOCI + KI + H2SO4 — I + NaCl + KoSO4 + H2O
18 Cr203 + KNO3 + KOH — K>CrO4 + KNO> + H,O
19 K>Cr07 + KoS + HaSO4 — KoSO4 + Cra(SO4)3 + S + HO
20 CrClz + H,0O, + NaOH — Na,CrO4 + NaCl + H,O
21 Na>SO; + KIO; + H,SO4 — NaSO4 + I + KoSO4 + HyO
22 MnSO4 + PbO; + HNO3 — HMnO4 + PbSO4 + Pb(NO3), + H,O
23 FeSO4 + KMnO4 + H2SO4 — Fea(SO4)3 + K2SO4 + MnSO4 + H O
24 FeSO4 + KoCr20O7 + HaSO4 — Fea(S04)3 + Cra(S0Os)3 + KoSO4 + H O
25 KMnO4 + HCl — KCI1 + MnCl, + Cl, + H,O
26 Ci12H22011 + KpCr207 + HaSO4 — CO; + Cr(S0O4)3 + KoSO4 +H,0
27 CsH1206 + KMnO4 + H,SO4 — CO, + MnSO4 + KbSO4 + H,O
28 KMnO4+ CH;0H + H2S04 — K2SO4 + MnSO4+ HCOOH + H,O
29 KNO; + KoCr20O7 + HoSO4 — KNO3; + HyO + Cra(SO4)3 + HoSO4
30 NaCrO; + Br; + NaOH — Na,CrO4 + NaBr + H,0O
3apanue Ne 8.
IpeneOperas TEMIIEPATYPHON 3aBUCHMOCTLIO BBLIUMCIMTL CTaHAAPTHLIE HM3MEHEHMS
SHTANIBIIUK, OSHTponuH, HHeprun [ubOOGca B cooTBercTByMOmEeH peakuuu. Onpenenuts

TEeMIIepaTypy, MpU KOTOPOM YCTaHABIMBAETCS XMMHUYECKOE PaBHOBECHE DPEAKIMH, U CIeNaTh
BBIBO/JI O BO3MOXHOCTH ITPOTEKAHUS PEAKLIUHU B NIPSIMOM HaIlPaBJICHHH.

1 2Mg(k) + COz(1) = 2MgO(x) + C (rpadwur)
2 3CHu(r) + COx+ 2H20(x) = 4CO(r) + 8Ha(T)
3 4HCI(T) + O2(r) = 2H20(r) + 2Cla(1)

4 2H,S(1) + SO2(T) = 3S(pom6) + 2H20(k)
5 2Cu0(1) + CuaS(T) = 6Cu(T) + SO2(T)

6 2H>0(r) + 2Cl2(1) = 4HCI(r) + O2(T)

7 3Fe>03(1) + Ha (1) = H20(T) + 2Fe304(T)

8 CaO(t) + CO2(r) = CaCOs(T)

9 2CO(r) = C (rpadur) + CO2(1)

10 27nS(1) + 302(1) = 2Zn0O(T) + 2SO1(T)

11 CaCOs3(1) = CaO(1) + CO2(1)

12 BaO(t) + CO2(1) = BaCOs3(1)

13 2NO(r) + Oz (r) = 2NOx(r)

14 H>O(r) + 2Fe304(T) = 3Fe203(T) + Ha(T)
15 2A1L03(T) + 6S02(r) + 302(1) = 2A1L(S04)3(T)
16 CaO(t) + H2O(kx) = Ca(OH)2(1)

17 FeO(t) + H2(r) = Fe(t) +H20(1)

18 CuO(T) + C(1) = Cu(x) + CO(T1)

19 Ha(r) + I2(r) = 2HI(1)

20 CaO(1) + SO3(r) = CaSOq4

21 2MgO(k) + C (rpadut) = 2Mg(x) + COx(T)
22 2A1(SO4)3(1) = 2AL03(1) + 6SO2(1) + 302(T)
23 Ca(OH)z(t) = CaO(t) + H20(x)

24 BaCOs(t) =BaO(1) + CO2(T)
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25 H>O(r) + 2Fe304(T) = 3Fe203(T) + Ha(T)
26 4HCI(1) + O2(r) = 2H20(r) +

27 3CHa(r) + CO2+ 2H20O(x) = + 8Ha(T)
28 2NO:(1) = 2NO(r) + O2 (1)

29 Cla(r) + 2HI(r) = I2(1) + 2HCI(T)
30 Fe304(1) + CO(r) = 3FeO(T) + CO2(T)

3amanue Ne 9.

Jnst mpennokeHHOM oOpaTHUMON peakiMu HaMUIIUTE MaTEeMaTU4YeCKOe BBIPaKEHHE

KOHCTAHTBI XUMHUUYCCKOI'0O PABHOBCCHUSA W YKAKUTC HAIPABJIICHHUEC CMCHICHHA PABHOBCCHUA IIPpHU

W3MEHEHUH YCIIOBHIA:

a) YMEHbILIEHUN KOHIIEHTPALUU OJJHOTO U3 ra3000pa3HbIX MPOIYKTOB;

0) MOHIKEHUU /1aBJICHUS B CUCTEME;
B) MOBBILIEHUH TEMIIEPATYPHI B CUCTEME.

No YpaBHEHUE peakuu AH®xp, k]Ix
1 2S03(r) +Ha(r) <> SOx(r) + H20(T) —-144
2 2Ha(r) + O(t) <> + H20(T) —484
3 FeO(k) + CO(r) <> COx(r) + Fe(k) +400
4 2N20(1) + O2(r) <> 4NO(T) +196
5 2NO(r) <> Nao(1) + O2(1) —-180
6 NH4Cl(x) + NH3(r) + HCI(r) +63
7 2CHa(r) + 302 <> 2CO(1) + 4H,0O(1) -597
8 H>O(r) + CO(T) <> COx(T) + Ha(T) —41
9 2ADL(S04)3(t) = 2A1L0O3(T) + 6SO2(T) + 302(T) +1740
10 ZnS04(x) <> ZnO(k) + SO3(1) +565
11 2N203(1) <> 2NO(r) + N2O4 (1) +149
12 2H,S(r) + 302(r) <> 2SO0 (1) + 2H20(1) —-1038
13 S(k) + Ha(r) <> HaS(r) -21
14 COx(r) + C (1) > 2CO(T) +172
15 CHa(1) + H20 <> CO(r) + 3Ha(T) +206
16 PCls(T) <> PCls(r) + Clz(1) +21
17 Fe304(t) + CO(T) <> 3FeO(T) + CO2(T) +21
18 N203(1) <> NO(T) + NO2(T) +104
19 C(x) + O2(1) <> COx(r) -394
20 2AICI3(kx) <> 2Al(k) + 3Cl2(r) +338
21 2CO(r) + O2(T) <> 2COx(T) —-566
22 2NH3(t) <> No(T) + 3Ha(T) +92
23 Ha(r) + I2(1) > 2HI(1) +12
24 BaCOs3(1) <> BaO(1) + CO2(T) +251
25 4NO(T) + 6H2O(T)¢> 2NH3(T) + 502(T) +908
26 2MgCla(x) + Ox(T) <> 2MgO(k) +2Clx(1) +82
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27 Ca(OH)z(k) <> CaO(x) + H20(1) +109
28 Na(r) + O2(T) <> 2NO(1) +180
29 NO(r) + NO2(1) <> N203(1) -149
30 3FeO(k) + CO2(r) <> CO(r) + Fe304(x) -21

3amanue Ne 10.

PaccmoTpuTe KOppo3Hio ranbBaHONApbl, MCIOJb3Ysd HNOTEHLUMANbl (MpWl. 3): YKaKUTE
aHOJl U KaTOJ, HAIIUIINTE IEKTPOHHO-UOHHbBIE YPAaBHEHUS MOJIypeaKuii aHOAHOTO U KaTOJIHOTO
IPOLECCOB,  CyMMapHble  HOHHOE€ U MOJEKYIIPHOE  ypaBHEHHMS  OKHMCIMTEIbHO-
BOCCTaHOBUTEJIBLHON peakIUy, NPOTEKAloIled Mpu raJbBaHOKOPPO3HMHU, YKaKUTE HaIpaBlIEHUE
NIEPEMEILEHUS IEKTPOHOB B CUCTEME.

Kopposunonnas cpena

H>O + Oy NaOH + H,O HCl p-p

1. Fe/Zn 11. Fe/Cu 21. Pb/Zn
2. Fe/Ni 12. Zn/Sn 22. Al/Cu
3. Pb/Fe 13. Cd/Cr 23. Al/Ni

4. Cu/Zn 14. Al/Cu 24. Sn/Cu
5. Zn/Fe 15. Fe/Cr 25. Co /Al
6. Zn/ Al 16. Al/Fe 26. Cr/Ni

7. Cr/Cu 17. Pb/Cr 27. Al/Fe

8. Cu/Al 18. Cr/Zn 28. Fe /Mg
9. Zn/Sn 19. Mg/ Cd 29. Cr/Bi

10. Co / Mg 20. Zn/Fe 30. Pb/Al

3aganue Ne 11.

PaccmoTpuTe KaToNIHBIE W AHOJHBIE MPOLIECCHI MPH 3JIEKTPOJIM3E BOJHBIX PAaCTBOPOB
BEIIECTB C MHEPTHBIMU HIIeKTpojamu. Paccumtaiite maccy unm oObeM (NP HOPMAaJbHBIX
YCIIOBUAX HJISl Ta30B) IMPOIYKTOB, BBLACISIONIMXCS HAa DJIEKTPOJAaxX IMpH IMPOIMYCKAaHUU 4Yepes
pacTtBop B TeyeHue 1 yaca Toka cuiion 1 A:

1. LiBr 11. AlL(SO4)3 21. NaOH

2. K3PO4 12. Ca(NO3)> 22, ZnSOy4

3. Ba(NOs)» 13. K>SOq4 23. Na,COs

4. NaCl 14. KMnO4 24, Ba(NO2),

5. FeBr 15. ZnClp 25. MgCh

6. K>COs 16. NiSOq4 26. CoBr;

7. CoCly 17. BeSOq4 27. NiSO4 (c Nianonom)

8 AgNO; 18. Mg(NO3)2 28. NaNO»

9. BaClp 19. KOH 29. KI

10. . 20. 30. CuCh
Bi(NO)s Cal, (c Cu aHoz10M)
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Ipunoocenue 3
TunoBbie BONPOCHI K TECTHPOBAHUIO (BXOHOH KOHTPOJIb)

3uare OIIK-2.1:

Tect Nel «OcHOBHBIE TOHATHSA M 3aKOHBLI XUMU I

1. YkaxuTe OCHOBHBIE 3aKOHBI XUMHUU:

1) nepuoau4ecKuii 3aKOH, 3aKOH KPAaTHBIX OTHOIIEHUH

2) 3aK0H ABOraJpo, 3aKO0H NMOCTOSTHCTBA COCTaBa

3) 3akon ['ecca, 3axoH JlansToHa

4) nmepronNYEeCcKHi 3aKOH, 3aKOH COXPaHEHHs MacChl U SHEPTUHU

2. IIpocreiimas (3Mnupuueckas) GpopMyiia yka3biBaer. ..
1) 4KcI0 aTOMOB B MOJIEKYIIE

2)COOTHOLIEHHE MEX/Ly YUCIIOM aTOMOB B BEILIECTBE

3) nopsAOK coeMHEHUS ATOMOB B MOJIEKYJ1e

4) MOJIEKYIAPHYIO MacCy BeEIIecTBa

3. MonbHas A0S BOIOPO/IA B €r0 COSAMHEHUH ¢ a30ToM paBHa 33,3%. Kakosa mpocreiimmas
(ammmpuyeckas) hopMyna 3TOro COeTUHEHUs?

1) NH;

2) NH;

3) NoHy

4) (NHo)n

4. XUMUYECKHH 2JIEMEHT XapaKTePU3yeTCs...
1) ynucioM HEHTPOHOB

2) 9iCI0M HYKJIOHOB

3) 3apsmom siapa

4) maccoit atoma

5. YUemy paBHa MOJNBHAS OIS KUCIOPOJA B @30THOM KHCIOTE?
1)3/5

2)48/63

3) 16/63

4)1/3

Tect Ne2 «CTpoeHue aToMma»

1. Kakue siBIIeHUS CBUIETENBCTBYIOT O TOM, YTO aTOM UMEET BHYTPEHHIOIO CTPYKTYpPY?
1) DnexTponpoBOAHOCTH

2) PagnoakTHBHOCTD

3) CpoiicTBa uacadbHBIX TA30B

4) Muddy3us

2. Slapo aToma ObI0 OTKpHITO J. PesepdopioM B ... Beke
1) XX

2) XIX

3) XVI

4) IV o H.5.

3. ATOMEI COCTOAT HU3...

1) IpOTOHOB U HEHTPOHOB
2) MOJeKyI
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3) aTOMHBIX si7Iep ¥ AIEKTPOHOB
4) HYKJIOHOB

4. 3apsig aToMa paBeH...

1) mymio

2) NOpAAKOBOMY HOMEpPY 3JIeMEHTa
3) yucity 3JIEKTPOHOB

4) 3apsay siapa

5. MaccoBoe YHCI0 aToMa IOKa3hIBaeT. ..
1) OTHOCHTENBHYIO aTOMHYIO Maccy

2) Maccy aToMa B aTOMHBIX €IMHHIIAX

3) 3apsin sapa

4) oO111ee YMCI0 MPOTOHOB M HEHTPOHOB

Tect Ne3 «Ilepuoguueckuii 3akoH. [lepuoanyeckas cucrema. CBOiCTBA 3JIEMEHTOB H UX
CoeIMHEeHU»

1. Pacnipenenenve 371€KTPOHOB IO OPOUTAJISIM B OCHOBHOM COCTOSTHHUHM aTOMa OMPEAEISETCH. ..
1) mpunanmmnom 3ampera [laymu

2) nmpaBuiioM XyHJa

3) NPUHITUTIOM HAUMEHBIIICH YHEPTUH

4) BceMH TIepeuNCIeHHBIMHE BBIIIE TPUHIUTIAMA

2. Pacnipenenenne 31eKTPOHOB 110 OPOUTANSIM B BO30YKJICHHOM COCTOSTHUM aTOMa
OIpesIemsIeTcsl. ..

1) Tombko puHITATIOM 3ampera [laymm

2) TOJNBKO MPaBWIIOM XyHIa

3) NpUHITUTIOM HAHOOJBIIEH YHEPT I

4) 3JIeKTPOHEHTPATBPHOCTRIO aTOMa

3. VkaxuTe, B KAKOM H3 CITy4aeB OpOUTAIN TIEPEUUCIICHBI B TTOPSIIKE YBEINUCHU ST UX DHEPTHH:
1) 2s,2p, 3d
2) 3s, 3p, 3d
4) 3p, 3d, 3f

4. Kakue 3 aTOMOB B OCHOBHOM COCTOSIHHH COZEPIKAT JIBa HE CIIAPEHHBIX 3JIEKTPOHA HA
BHEIITHEM ypOBHE?

1) Kucnopon

2) lemmit

3) Yruepon

4) Marunit

5. Kakyto u3 nepeqncieHHbIX AIeKTPOHHBIX KOH(PHUTYpaIwii MOKET HMETh aTOM XJiopa?
1) 1s2 252 2p5

2) 1s2 2s2 2p6 3s2 3p4 4pl

3) 1s2 2s2 2p6 352 3p6

4) 1s2 2s2 2p6 3s2 3p5 4sl

Tect Ne4 «OCHOBHBIE KJIACCHI HEOPTAHMYECKHUX COeMHEHN . XMMMSA 3JIEMEHTOB)

1. Xumudeckre CBOWCTBA BOJIOPO/Ia B HAMOOIBIIIEH CTEIIEHN HATIOMUHAIOT CBOMCTBA ...
1) ramoreHoB

2) Xpoma 1 Maprasiia

3) 61aropoAHBIX ra30B

4) IMETOYHBIX METAJIJIOB



2. ATOMBI BOZIOPO/Ia CIIOCOOHBI HE TONBKO OTAABATh, HO U MPUCOCAMHSATE SJCKTPOHEI,
npruoOpeTast MPU STOM JJICKTPOHHYIO KOH(PUTYPALHIO. ..

1) aToma nuTUs

2) HHEPTHOTO Ta3a TeNus

3) nona Na**

4) nona F~

3. CoeauHenus, o0pa3yrouIrecs Py B3aUMOJISHCTBUHU BOIOPOa C aKTUBHBIMU METaJJIAMH,
Ha3bIBAIOTCHL...

1) xapOunamu

2) ruapaTaMu

3) runpunamMu

4) anrHApUIAMU

4. BonopoJ crioco0eH OKHUCIUTD CIIEAYIOIIYIO apy BEIeCTB:
1) nutuii 1 TaHTaH

2) 6pom u Gapwmii

3) okcun xenesa (II) u okeng meau (II)

4) kanuil ¥ KaJIbIHii

5. C BOIOPOJIOM CIIOCOOHBI pearkpoBaTh MPEACTABUTEIH CIASIYIOIINX KJIACCOB OPraHMUECKUX
COETMHEHUM:

1) apeHbl, KapOOHOBBIE KHCIOThI, HYKJICOTHIbI, a()aTHISCKUE aMUHbBI

2) apoMaTHYECKHUE aMHHBI, (PEHOJIBI, AJTKHHBI, aJIKAHbI

3) anmKeHbl, aIKWMHBI, KETOHBI, apEHBI

4) anbaeruinl, peakTUBbI [ pUHbspa, alKaHbI, YIJICBOIbI

Tect Ne5 «O6urue cBoiicrBa pacTBopoB. Crioco0bl BLIPAKEHH ST KOHIIEHTPaIlHii»

1. Monem pacTBopa Ha3bIBAIOT:

a) TaKoe KOJIMIECTBO PACTBOPa, IIPH KOTOPOM UHCIIO MOJICH KaXKJI0T0 KOMIIOHEHTa PaBHO €ro
MOJIBHOH JI0JIC;

0) Takoe KOIMYECTBO pacTBOPA, IPU KOTOPOM UHCIIO MOJIEH KaKI0TO KOMIIOHEHTa PaBHO HYITIO;

B) TaKO€ KOJIMYECTBO pacTBOPa, IMMPH KOTOPOM YHCIIO MOJIEH Ka)KI0r0 KOMITOHEHTA HE PaBHO €ro
MOJILHOM JI0JI€.

2. TepmomuHaMuIeCKUH CMBICIT KO PHUITMEHTa aKTUBHOCTH KOMITOHEHTA B pacTBOPE - 3TO:

a) coBeprraemasi paboTa, KOTOPYIO CII€I0BajI0 ObI 3aTPaTUTh MPH MOCTOSHHBIX P u T st
MPEOIOTICHUS CHIT B3AMMOJICHCTBHS;

0) Mepa AOTOTHUTEIHHON pabOThI, KOTOPYIO CIEA0BANIO OBl 3aTPATUTH MPH MOCTOSHHBIX P u T
JUTSL TIPEOIONICHHSI CUIT B3aUMOJICHCTBHSI.

3. AKTUBHOCTBIO KOMIIOHEHTA PACTBOpPA HA3bIBAETCSI:

a) Mepa JIOMOIHUTENBEHON paboThl, KOTOPYIO CIe40Baj0 Obl 3aTPaTUTh NpU MOCTOAHHBIX P u T
JUISl IPEOAOJIEHHSI CUIT B3aUMOACHCTBHS;

0) Takoe KOJIMYECTBO PAaCTBOPA, IPH KOTOPOM YHCIIO MOJIEH Ka’KJ0ro KOMIIOHEHTa HE PABHO €ro
MOJILHOH JI0JIC;

B) (YHKIMS KOHLIEHTPAILIUH, TTOJICTAHOBKA KOTOPOH B TEPMOAMHAMHYECKUE YPABHEHUS IS
U7EANbHBIX PACTBOPOB J€aeT 3TH YPaBHEHHS IPUMEHUMBIMH U1l PEAJIbHBIX PaCTBOPOB.

4. Ecn cpaBHUBAThH PaCTBOPUTEIH, OJIM3KHUE TI0 CBOMCTBAM, TO KOHCTaHTA JMCCOIHAIIIN
AIIEKTPOJIUTA C POCTOM JTHIJIEKTPUIECKOH MTPOHUIIAEMOCTH PacTBOPUTEIIS:

a) yMEHbIIAETCs

0) yBennumBaeTcs;

B) HE HU3MEHSETCS.
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5. CBOICTBOM pacTBOPUTENS, ONPEILISIONIAM €r0 CIOCOOHOCTh HOHH3HPOBATh PACTBOPEHHOE
BEIIECTBO (KPOME ero CriocOOHOCTH K XMMUUECKOMY B3aMMOCHCTBHIO C THM BEIIECTBOM) SIBIISICTCS:

a) HOHHAs CHUJIa;

0) BSI3KOCTH;

B) IMAJICKTPUUECKasi IPOHULIAEMOCTb.

6. Crenenp qUCCOLMALIMHN C1a00r0 IEKTPOINTA B BOJHOM PacTBOPE C POCTOM TEMIIEpaTyphl:
a) U3MeHsieTcs 1o napabdone

0) IPOXOAUT Yepe3 MaKCUMYM;

B) HE U3MEHsETCS.

7. HpI/I‘II/IHaMI/I JAUCCOIHAILIU 3JICKTPOJIMTOB B PaCTBOPE Ha MOHBI ABJIAIOTCA:
a) CaMOIIPOU3BOJIBHOE PACTBOPEHHUE;

0) IUAIEeKTPHYECKUe CBOWCTBA PACTBOPUTEIIS;

B) B3aUMO/ICIICTBHE C PACTBOPEHHBIM BEIIECTBOM;

T') AIEKTPOIH3.

8. Ecniu B KauecTBe pacTBOPUTENS] BMECTO BOJIBI B3SITh METHIJIOBBIN CIIUPT (XUMHUECKOE
B3aHUMOJICHCTBHE OTCYTCTBYET), TO KOHCTAHTA JUCCOLIMALINN CJIA00r0 3JICKTPOJINTA!

a) YBETTUIHUTCS;

0) HE U3MCHSIETCS;

B) YMEHBIIIUTCS.

9. Benmnuunsl pK 11 XJIOpHOM 1 a30THOM KUCJIOT B YKCYCHOM KHCIIOTE KaK PACTBOPUTEIIE
COOTBETCTBEHHO paBHbI 4,95 1 9,38, Gosiee CUIIBHOMN B JAHHOM PaCTBOPUTEIIEC SIBJISICTCS

a) XJIOpHas KUCJIOTa;

0) a3oTHas KUCIIOTA.

10. Ecym B pactBOp peHONA BBECTH CHIILHOE OCHOBAHHE, TO KAK U3MEHSATCS TEPMOTMHAMUYECKAs
KOHCTaHTa Jucconuanyi Ka u cremens aucconuaniu:

a) crerieHp nucconuarmu Gernora COHSOH;

0) TepMoIMHAMHUYECKass KOHCTaHTa Auccoruaiiy Ka;

B) YBEIIMYHUTCS;

T') HE U3MEHHTCS.

Tect Ne6 «OCHOBBI XMMHUYECKOH TEPMOTUHAMU KU

1. B kakoM U3 CIIEAYIONINX CITydaeB PeaKilrsi BO3MOXKHA IIPH JIIOOBIX TeMIIepaTypax:

1) AH<0, AS>0 2) AH<0,AS<0 3) AH>0, AS>0.

2. Eciu AH <0 u AS <0, To, B KAKOM U3 CIy4aeB Peakiusi MOXKET IPOTEKATh CAMOIPOU3BOIBHO:
1) |JAH| > |TAS| 2) |AH| < |TAS].

3. Ucxons u3 31aka AG°298 crnenyromux peakiuuii

PbO2 (k.) + Pb (x.) ==2PbO (x.): AG°298 <0

SnO2 (x.) + Sn (x.) = 2Sn0O (k.): AG°298 >0

CHIeNaTh BBIBOJ O TOM, KAKHE CTEIEHH OKMCICHHOCTH 00Jiee XapaKTepHBI JJIs CBUHIIA U OJIOBA:
1) nst cBuHIa +2, 1js omosa +2
2) mus cBuMHI@ +2, 17 onosa +4
3) mias cBuHIa +4, 1j1s omoBa +2
4) s cBuHIA +4, U1 o10Ba +4.

4. Kaxkos 3Hak AG mporiecca TassHus J1paa ipu 263 K:
)AG>0 2)AG=0 3) AG <0.

5. YuuteiBas, uto NO2 (r.) okpamieH, a N20O4 OecuiBeTeH, 1 UCXO/s U3 3HAKA H3MEHEHUS

suTponuu B peakiuu 2NO2 (r.) = N204 (T.), nmpenckaszarb, Kak U3MEHUTCS OKpacka B cucreme NO2 =
N204 ¢ pocTom TemnepaTypsl:
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1) ycunutest 2) ocnabeer.
Tect No7 «XuMHUYecKasd KHHETHKA M KaTAJIHN3»

1. Kak u3menutcsa ckopocts peakuuu 2NO + O2 = 2NO2, ecnu 06beM peakKIHOHHOTO COCyAa
YBEIUYUTH B 2 pa3a:

1) ymenpmmTes B 4 pasza

2) ymeHpHTCA B § pas

3) Bo3pacrer B 4 paza

4) Bo3pacreT B 8 pa3.

2. Yem oOBsICHSIETCSI IOBBILIICHNE CKOPOCTH PEAKIMH NIPU BBEJICHUU B CUCTEMY KaTalln3aTopa:
1) yMEHBIIIEHHEM 3HEPTUU aKTUBAIIH

2) yBeNUYEHNEM CpeHEN KHHETHUECKOW SHEPTHH MOJIEKYI

3) Bo3pacTaHHEM YHCIIa CTOTKHOBEHUH

4) pocTOM YHCIIa aKTUBHBIX MOJICKYIL.

3. Kakue u3 nepedrcieHHbIX BO3AeHCTBUN MPUBEAYT K U3MEHEHHIO KOHCTAHTHI CKOPOCTH
peaxIum:

1) u3MeHeHne JaBIEeHUS

2) U3MEHEHHE TEMIIEPATy Pl

3) u3MeHeHrne o0beMa PEaKIMOHHOIO COCyIa

4) BBEICHHE B CHCTEMY KaTajau3aTopa

5) u3MeHeHre KOHIIEHTPAIH PearupyromIuX BEeIIeCTB.

4. Kakoe BiHsiHEE OKa3bIBAET TIEpEMENINBAaHNE HA CKOPOCTh TPOTEKAHUS TeTepOreHHOM
XUMHUYECKON peaKiinu:

1) Bo Bcex cimydasix yBETMYUBAET CKOPOCTh PEAKITUH

2) B HEKOTOPBIX CITydasiX yBEIMUHNBAECT CKOPOCTh PEAKITUH

3) He BIUSET Ha CKOPOCTH PEaKITHH.

5. YBenuyeHne CKOPOCTH PEaKINH C TIOBBIIIEHIEM TeMIIepaTyPhl BBI3BIBACTCS TIIABHBIM
obpazom:

1) yBenmu4eHueM cpenHel KWHETHIECKOW SHEPTHH MOJICKYI

2) BO3pacTaHNWEM YHUCIIa aKTUBHBIX MOJIEKYIT

3) pocToM YHCIIa CTOTKHOBEHUMH.



TunoBbie BOIIPOCHI K TECTUPOBAHUIO (BLIXO)IHOﬁ KOHTpOJIL)

YmMmets OIIK-2.2,
HUmers Hasbiku OIIK-2.3:

Tect Nel «OcHOBHBIE TOHATHSA M 3aKOHBLI XUMU I

1. YkaxxuTe BayKHEUIIINE TEOPHH, COCTABIISAIOIINE OCHOBY XUMHUH:

1) Teopust TUTIOB, NEKTPOHHAS TEOPHUs

2) aTOMHO—MOJIEKYJISIpHAS TeOpHsl, KBAHTOBAsI TeOPHUS CTPOCHHUS ATOMOB M MOJIEKY.JI
3) 00o0IIeHHAs TEOpHs KMCIIOT M OCHOBAHUMU, TEOPUS XUMUYECKON CBSA3U

4) OKHCITUTENFHO—BOCCTAHOBUTENbHAS TEOPHSI, TEOPHS HICATbHBIX I'a30B

2. U3 mepevrcieHHBIX SIBICHUH BBIOEPUTE TO, KOTOPOE HENb3s1 OTHECTH K XUMHUYCCKUM:
1) pacTBOpeHuHe 01U B Boje

2) cBepThIBaHUE KPOBH

3) pasnerneHne U30TOMOB ypaHa ¢ MOMOIIbI0 MU HYy3un

4) B3pbIB TMHAMHTA

3. OTHOCHTENBHAS MOJIEKYIISIpHAS Macca...
1) umeer pa3MepHOCTD «T»

2) uMeeT pa3MEepPHOCTD «T'/MOITb)

3) uMmeeT pa3MEePHOCTD «a.e.M»

4) Ge3pazMepHa

4. Yemy paBHa MOJISIpHAst Macca 030HA?
1)48 a.em

2) 48

3)16 a.em

4) 48 r/mMonb

5. He mpuberast k pacueraM, yKaxuTe, B KAKOM U3 IIEPEUUCICHHBIX OKCHJIOB MaccOBast OIS
Kucnopona 0ojbIe ero MOJIbHON J0MH.

1) CO2

2) SO,

Tect Ne2 «CTpoeHue aToMma»

1. Yncna 35 u 17 B ob6o3nHaueHnn aroma "C1 mMOKa3bIBAroOT. ..

1) 9rcIo MPOTOHOB W YKCIIO HEUTPOHOB

2) MaccoBO€ YHCIIO U 3apsia sapa

3) aTOMHYIO MaccCy W TIOPSIKOBBI HOMEpP XJIopa

4) ob1ee YKCII0 3JEKTPOHOB U YHCIIO BaJCHTHBIX 3JICKTPOHOB B aTOME

2. Slapo atoma *He cocTouT u3...

1) Tpex mpoTOHOB

2) IBYX TPOTOHOB U OJTHOTO HEUTPOHA
3) ABYX IPOTOHOB U OJJHOT'O JIEKTPOHA
4) OmHOM 0—4aCTHUIIbI

3. HaunGonee TouHOE OMKMCAaHUE CTPOECHUS 3JIEKTPOHHBIX 000I0UEK aTOMOB J1a€T KBAaHTOBAsI
MexaHuKa. Kakre U3 yKkazaHHbBIX HUKE COOTHOIIEHHH MOYXXHO OTHECTH K OCHOBHBIM B 3TOH TE€OpUU?

1) CootHomeHue Heonpeaenennocrel I eizenoepra

2) CootHouenune e bpoiist Mex 1y BOTHOBBIMU M KOPIYCKYJISIPHBIMHU CBOMCTBAMU

3) CootHomenne DUHIITEIIHA MEKIY Maccoil 1 SHepruen

4) CoorHomenre HproTOHA MEXTY CHUIION U YCKOPEHUEM

4. CKOIIbKO KBAaHTOBBIX YKCeN (M KaKUX) OMHCHIBAIOT 3JIEKTPOHHYIO OpOUTAIb?



1) Oxno (n)

2) Tpu (n, I, m,)

3) Yersipe (n, I, my, S)
4) Iare (n, 1, my S, m)

5. CKOJIbKO KBAHTOBBIX YHCEN (M KAKHMX) OMUCHIBAIOT COCTOSHHE AJIEKTPOHA B aTOME?
1) Oxno (n)

2) Tpu (n, |, m)

3) Yersipe (N, 1, m, S)

4) Isars (0, |, my s, m)

Tect Ne3 «Ilepuoguyeckuii 3akoHn. [lepuoguueckas cucrema. CBOWCTBA 3JIEMEHTOB U UX
COeIMHeHUIN»
1. ATOM Tenusi UMEET JISKTPOHHYIO KoHurypanuto 1s12sl...
1) B OCHOBHOM COCTOSIHUU
2) B IEpBOM BO30YKJIEHHOM COCTOSIHUU
3) BO BTOPOM BO30Y»JICHHOM COCTOSTHUHU
4) BOOOIII€ HE MOXKET UMETh TAKyI0 KOH(PHUTypaIuio

2. YKaxxuTe CyIIeCTBeHHBIH MPU3HAK MPOCTHIX BEIIECTB!
1) cocTosT U3 aTOMOB MeTaia,

2) COCTOST U3 aTOMOB HEMETaIJIa,

3) coCcTOST U3 aTOMOB OJHOTO BHJIA,

4) cocTosT U3 aTOMOB Pa3HBIX BHJIOB.

3. PacnipesiesieHre 3JEKTPOHOB 10 OPOUTAIISIM B OCHOBHOM COCTOSIHUHM aTOMa O PEJIeIISIETCS. ..
1) mpuntMTIOM 3ampera [laymm

2) mpaBwioM XyHAa

3) NPUHITUTIOM HAUMEHBIIICH YHEPTUH

4) BCeMH TIepEUHNCICHHBIMH BBIIIIE TTPUHITUTIAMHI

4. PacnipeneneHre 3IEKTPOHOB IO OpOUTAIIM B BO30YKICHHOM COCTOSTHHH aToMa
OIIPENEeNIETCH. ..

1) Tonpko puHIHIIOM 3anpera [laymm

2) TONMBKO MpaBmiIoM XyH/a

3) NPUHITUTIOM HAHOOJBIIIEH YHEPTHH

4) 37IeKTPOHEHTPATBPHOCTRIO aTOMa

5. VkaxuTe, B KAKOM M3 CIIy4aeB OpOUTAIH TIEPEUHCICHBI B MOPSIIKE YBETUYCHUS UX SHEPTHU:
1) 2s,2p, 3d
2) 3s, 3p, 3d
4) 3p, 3d, 3f

Tect Ned4 «OcHOBHBIE KJ1ACChl HEOPraHUYECKUX cOeHeHUil. XUMUsl 3JIeMEeHTOB)

6. Bona MoxeT pearupoBarts C...

1) aperamu 1 a30TOM

2) anKaHaMH ¥ aproHOM

3) aHrHApHUIAMHU KUCIIOT U alleTHIICHOM
4) anaTuTaMu U aLlETOHOM

7. Banentnsiii yron ZHOH B Monekyine BoJibI COCTaBIISET. ..
1) 105°

2) 109°28

3) 120°

4) 180°
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8. [ImotHOCTH uKcTOM BoBI pu 25°C paBHa...
1) 1,0 r/em®

2) 1,0 r/monb

3) 22,4 nm*/momb

4) MIIOTHOCTH TIEPOKCHIA BOAOPOIA

9. Ha xakom cBOMCTBE MEPOKCH/Ia BOJOPO/Ia OCHOBAHO MTPUMEHEHHE ero 3% —HOro BOJHOrO
pacTBopa B MeTUITUHE?

1) BeicTpo 00pa3oBBIBATH MOIMMEPHYIO MJICHKY Ha KOXKE

2) BeicTpo pasnaraTses pu Temmepatype — 37°C ¢ 06pa3oBaHMEM B IIEpBBIH MOMEHT
aTOMapHOT0 BOAOpPO/IA

3) Ha ero cnocoOHOCTH TIOHMKATh TEMITEPATYpy OpraHn3Ma

4) Jlerxo pasmaraThCs TIOJT BO3JICCTBHEM CBETA

10. A30T ipy OOBIYHBIX YCIOBUSAX — 3TO...

1) TsOKENBIA METasuT CepeOprCTOoro 1BETa

2) GeclBeTHAs MACIISTHUCTAS! KUIKOCTh

3) omHOATOMHBIN WHEPTHBIN Ta3

4) ra3 Oe3 1BeTa U 3armaxa, COCTOSAIINN U3 TBYXaTOMHBIX MOJICKYJI

Tect Ne5 «Oo0mme cBoiicTBa pacTBopoB. Cnoco0bl BbIpa:keHUs] KOHIEHTPauii»
1. Boma MokeT pearupoBath C...
1) apeHamMu 1 a30TOM
2) anKkaHaMH U aprOHOM
3) aHTHUAPUIAMH KHACIOT U alleTHIICHOM
4) ammaTUTaMH 1 areTOHOM

2. Banerntssiit yron ZHOH B Moekysie BOIBI COCTaBIISET. ..
1) 105°

2) 109°28

3) 120°

4) 180°

3. IImotHOCTE YHCTO# BOmbI IpH 25°C paBHa...
1) 1,0 r/em®

2) 1,0 r/mMoinb

3)22,4 JIM>/MOJTB

4) TUTOTHOCTH TTEPOKCHIA BOIOPOJA

4. Ha xaxoM cBOMCTBE NEpOKCHIa BOAOPOIa OCHOBAHO MPUMEHEHUE ero 3% —HOro BOJHOTO
pactBopa B MeauuuHe?

1) beictpo 00pa30BBIBaTH MOMMMEPHYIO TUIEHKY Ha KOXKE

2) BricTpo pasnarathes npu TemmepaType — 37°C ¢ 06pa3oBaHHEM B MEpBBI MOMEHT
aTOMapHOT0 BOAOpPOna

3) Ha ero cnocoOHOCTH OHMKATh TEMIIEpaTypy OpraHu3Ma

4) Jlerko pasnaraTbcs T0J] BO3JISHCTBHEM CBETa

5. A30T 1IpH OOBIYHBIX YCIOBHSX — 3TO...

1) TspKenblit MeTai1 cepedpHCTOro IBeTa

2) OecuBeTHas! MACISIHUCTAS )KUIKOCTD

3) OTHOATOMHBII HHEPTHEIH ra3

4) ra3 Oe3 1BeTa U 3amaxa, COCTOSIINNA U3 ABYXaTOMHBIX MOJIEKYII

Tect NeS «O0mme cBoiicTBa pacTBopoB. Cnioco0bI BbIpaskeHUs] KOHIEH TP uin»
1. CrernieHp TucconManiy c1adoro JIEKTPOIUTa B BOJHOM PACTBOPE C POCTOM TEMIIEpaTyphl:
a) U3MeHsieTcs 1o napaboine



0) IPOXOAUT Yepe3 MaKCUMYM;
B) HE U3MEHSIETCA.

2. IlpyurHaMH TUCCOLMAINH SJIEKTPOIUTOB B PACTBOPE HA HOHBI SIBIISIFOTCSA:
a) CaMOIPOU3BOJIBHOE PACTBOPEHHUE;

0) IUAIEeKTpHYECKUe CBOWCTBA PACTBOPUTEIIS;

B) B3aUMO/JIEIICTBHE C pACTBOPEHHBIM BEIIECTBOM;

T) 3JEKTPOIU3.

3. Ecnu B kayecTBe pacTBOPUTENS BMECTO BOJIBI B3SITh METHJIOBBIN CIUPT (XUMHUECKOE
B3aUMOJICHCTBUE OTCYTCTBYET), TO KOHCTAHTA JUCCOLMAIINHN CJIA00r0 3JICKTPOJIUTA!

a) YBETTUIHUTCS;

0) HE U3MEHSETCS;

B) YMEHBIINTCS.

4. Benmuuwnael pK 17151 XJTOPHOM M a30THOM KUCJIOT B YKCYCHOU KHCIIOTE KaK PaCTBOPUTEIIE
COOTBETCTBEHHO paBHHEI 4,95 u 9,38, Gonee CUIHLHON B TAHHOM PAaCTBOPUTEIIE SIBIISIETCS:

a) XJIOpHas KUCJIOTa;

0) a30THas KKCJIOTA.

5. Ecnu B pacTBOp (peHOIA BBECTH CHIIPHOE OCHOBAHHE, TO KaK U3MEHSITCS TEPMOIMHAMIYIECKAs
KOHCTaHTa auccorranuy Ka v cTeneHs AUCCOIMaIim:

a) crerneHpb auccorraimu Genoaa COHSOH;

0) TepMomTMHAMUYECKas KOHCTaHTa Auccoruarmy Ka;

B) YBEIHYNTCS;

') He U3MEHHTCH.

Tect Ne6 «OCHOBBI XHMHYECKOH TePMOAMHAMHUKID)
1. Ecnu sHtansnus odpasoBanus SO2 paBHa —297 kJ[»/MOJb, TO KOJIUYECTBO TEILIIOTHI,
BBIIEIsIEMOE TTPU CcropaHuu 16 T cepbl, paBHO _ KJIK.
1) 148,5
2) 74,25
3) 297
4) 594

2. DuTansimn odpazoBanns CaCO3 cOOTBETCTBYET TEIIOBOM P QEKT peakiuu
1) Ca+3/2 02 + C (rpagur)— CaCO3

2) CaO + CO2— CaCO3

3) Cat 1/2 02 + CO2 — CaCO3

4) Ca + C(rpadwur) + CO2 — CaCO3

3. MaremaTnieckoe BBIpAXXEHUE IEPBOT'0 3aKOHA TEPMOJANHAMUKHA IJIA OCCKOHEUHO MaJIoro 1
KOHCYHOI'O UBMCHCHUS COCTOAHUA CUCTEMBI UMCCT BH/I:

a) OH =dU + dV;
0) 6Q =dU + dV;
B) 6Q = dU + dA.

4. JlBa ra3a: OJJHOATOMHBIN U JABYXaTOMHBIH, ainadaTHYECKU pacimpsrores. [ kakoro u3 aTux
ra3oB paboTa pacumpeHus Oyaer OOJbIe, €CIIU YUCIO MOJIeH 000MX ra30B OJJMHAKOBO, & TEMIIEpaTypa
KaXKJIOTO Ta3a MOHU3WJIACh HA OJIMHAKOBYIO BEJTHUYHHY:

a) JUIs IByXaTOMHOT0;

0) JUTsI OJHOATOMHOT0;

B) OJITHAKOBA.

5. TeHHOTy CropaHusd OpraHn4eCKoro COCAMHCHU, paciojaras JaHHbIMHU MO TCIJIOTaAM
06p330BaHI/I$I Ppa3JIMYHbIX BECIIECTB, MOKHO paCCYHUTATDh:

a) HCO6X0)_'[I/IMO n3 TCIIJIOTHI O6pa3OBaHI/I$I 9TOro COCANMHCHHUA BbIYCCTh CYMMY TCIJIOT
06p330BaHI/I$I IMPOAYKTOB CropaHusl OPraHn4eCKoro COCANHCHU,
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6) HeO6XOHI/IMO 13 CyMMBI TCIJIOT O6pa3OBaHI/ISI OPOAYKTOB CIropaHusl OpraHu4cCKoOro
COCANHCHU S BbIUCCTh TCIJIOTY O6pa3OBaHI/ISI 9TOIro COCIUHCHU A,

B) H606XOI[I/IMO 13 CyMMBI TCILJIOT O6p330BaHI/ISI MOPOAYKTOB CTOpaHHAd OPraHUYCCKOr o
COCAMHCHUS BbIUCCTh TCIJIOTY PA3JIOKCHUA 3TOIr0 COCAUHCHHA.

Tect Ne7 «XumMuyeckass KHHETHKA U KATAIN3»
1. ITpu 20 °C xoHCTaHTa CKOPOCTH HEKOTOpoi peakiuu paBHa 10—4 mun—1, a mpu 50°C —
8-10—4 mun—1. Yemy paBeH TeMIiepaTypHbIi KO3(QQUIUEHT CKOPOCTH pEaKIfn:
1)2
2)3
3)4.

2. CKOpOCTh, KaKUX PEAKINil YBEINYMBALCTCS C POCTOM TEMIIEPATypHI:
1) mo0bIx

2) NPOTEKAIOUINX C BBIACIICHHUEM YHEPTHH

3) mpoTeKarON¥X ¢ MOTIIONEHUEM YHEPTHH.

3. Ecnu TemriiepaTypHbIii KOA(QGHHUIIMEHT XUMUYECKON PEaKIIUK PaBeH 2, TO IIPU MOBBIIIIEHUH
temnepatypst ot 200C 1o 500C ckopocTh peaxiuy ...

1) ymenpimaercs B 4 paza

2) yBenu4uBaercs B 6 pa3

3) ymensbIaercs B 2 pasza

4) yBennuuBaercs B 8 pa3

4. Kakue 3 nepednclieHHbIX BO3/ISHCTBUI MPUBEAYT K N3MECHEHUIO 3HAUCHHSI KOHCTAHTHI
PaBHOBECHS XHMHUYECKHX PEAKITHIA:

1) u3mMeHeHHnE TaBICHUS

2) U3MEHEHHE TeMITePaTypPhl

3) 3amMeHa KaTajam3aTopa

4) n3MEHEeHNEe KOHIICHTPAIIUH Pearupyromnx BEMeCTB.

5. Ecni 00bpeM 3aKpBITOTO PEaKIIMOHHOTO COCYa, B KOTOPOM yCTaHOBHIIOCH paBHOBecHe 2502
(r.) + O2 (r.) =2SO3(r.), yMEHBIIUTH B 2 pasa, TO:

1) ckopocTu TIPSIMOi 1 0OpaTHOM peakIuii OCTaHyTCSI OTNHAKOBBIMH

2) CKOPOCTD TIPSIMOM pEeaKIIMH CTAHET B 2 pa3a OOJbIIe CKOPOCTH 00PATHON PEaKITny

3) paBHOBECHE HE CMECTHTCS

4) paBHOBECHE CMECTUTCS BIIPABO

5) paBHOBECHE CMECTHUTCS BIICBO



Ipunooicenue 4

Omnpoc (ycTHBIIH)
3uats OIIK-2.1:

1.Uto Takoe »5KBHUBaJIEHT ((pakTOp SKBUBAJIEHTHOCTH), 3KBUBaJeHTHas Macca? Kak
OTpeIeTUTh DKBUBAJICHT OKCUJIOB, KUCIIOT U OCHOBAHUMN?

2.Yto Takoe arom? Yemy paBeH MOJOXKUTEIbHBIN 3apsn sapa atoma? [louemy umciio
IIPOTOHOB B SIJJp€ PAaBHO YMCIYy IEKTPOHOB B arome? Yemy paBHbI OTHOCUTEJIbHBIE MAacCChl: a)
aJIeKTpoHa; 0) mMpoToHA; B) HelTpoHa? UTo Ha3bIBArOT MAacCOBBIM uucioM atoma? Yrto Takoe
M30TOIIbI, U300aphI?

3.Uto Takoe snekTpoHHas oOosiouka aroma? KakoB xapakTep IBM)KEHHUS DJIEKTPOHA B
atome? UTo Ha3bIBaeTCsl aTOMHOM opOuTanpio? UTo Takoe 31eKTPOHHOE 00J1aKo?

4.YT0 xapakTepHu3yeT INIaBHOE KBAaHTOBOE 4MCIO? UTO Takoe SHEpreTHUeCKUil ypOBEHb,
noaypoBeHb? UTo Takoe ayeKTpoHHBIM cioi? UYemy paBHO UMCIO TOAYpOBHEM Ha
SHEPreTHYEeCKOM ypOBHE?

5.Yto xapakTepu3yeT U Kakue 3HaYeHHUs MPUHUMAaeT MoOoyHOoe KBaHTOBOE yucio? Yto
XapakTepu3yeT KaKue 3Ha4eHHs] MPUHMMAaeT MarHUTHOE KBaHTOBoe umciio? M3 kakoro uucia
opOutaneit cocTosT s-, p-, d-, f-moaypoBHn? UTO XapakTepusyeT CIIMHOBOE KBAHTOBOE YUCIIO?
Kakwne 3HaueHus OHO TPUHHUMAET?

6.Kak popmynupyercst mpunamun [laynn? Kakue 37eKTpoOHBI Ha3bIBAIOTCS CIIAPEHHBIMU?
Kakne crnnHbl MMEIOT CapeHHBIE JIEKTPOHBI? UeMy paBHO MaKCHUMAaJbHOE YHCIO JIEKTPOHOB
Ha YHEPreTHYECKOM YpOBHE?

7.Kak ¢popmymupyrorcs npasuna Kneukosckoro? Jlaiite ¢popmynupoBky npaBuia ['yHza.
[IpuBenuTe nmpumepsl.

8.Uto Takoe mepmoxa? Kakwme OwiBator mepuoapl? Ilodyemy nepuwomnueckas cucTema
AJIEMEHTOB COCTOUT M3 ceMu TepuoaoB? Uto Takoe riaaBHas noarpynmna? Yro takoe moOouyHas
noarpynna? Yemy paBHO 4YMCIIO 3JIEKTPOHOB Ha BHEIIHEM CJIO€ aTOMOB JIEMEHTOB TJIaBHBIX
noarpynn? Kak Ha3bIBalOTCS 3JIEMEHTHI, KOTOpPBIE HAXOAATCs B OAHOM mnoarpymnme? Yem
OOBSCHSIOTCS HEKOTOpPhIE OOINHME CBOMCTBA JJIEMEHTOB OJIHOM TIJIaBHOW moarpymnmbl? Yem
OOBSACHSCTCS MEPUOJIUYECKOE M3MEHEHHE CBOICTB XMMHUYECKHX DJIEMEHTOB M MX COCIUHEHMIA
IIpU YBEIMYEHUU NOpsAaKoBoro Homepa? Kak U3MEHSIOTCS pajnyc aroma, SHEeprus MOHHU3AIHH,
CPOACTBO K DJIEKTPOHY, OJIIEKTPOOTPHULATEIbHOCTh, METAUIMYHOCTh U HEMETaJUIMYHOCTh
3JIEMEHTOB B MaJIbIX Mepuoaax?

9. Uro mHa3piBaeTCs XUMHUUYECKOM CBs3bpt0? KakoBa mpupona Ccuil, KOTOpbIE
00yCNnaBIMBAIOT XUMUYECKYIO CBsi3b? OCHOBHBIE XapaKTEPUCTHKU XUMUYECKOW CBs3U. UTO
Takoe KOBAJIECHTHas CBs3b? UTO MPOUCXOIUT C DJIEKTPOHHBIMH oOJiakamMu Ipu oOpa3zoBaHUU
KoBaJieHTHOH cBs3u? UTo mpeacraBisieT coboil 061acTh MEepeKpbIBAaHUS JIEKTPOHHBIX 00JIaKOB?
Uro Ttakoe o- u m-cBs3u? Ilpm kakux ycnoBusix oHu oOpazyrorca? [ns Bcex nmu dopm
AIIEKTPOHHBIX 00JIAKOB BO3MOXKHO OOpa3oBaHMe 3TUX cBs3ei? Kak ompeaensior 4ucio G- u m-
CBs3el B KpaTHBIX cBA3ax? Uto Takoe rubpuansanus aroMHbIX opoOurtaneii? CKoJIbKO
rUOpHIHBIX OpOMTasell oOpasyeTcs B pesy/bTate: sp-, sp>-, sp>-, sp°d-, sp’d’- rubpuausanmii?
JlBa MexaHu3Ma 00pa3oBaHUsl KOBAJICHTHOH CBS3M: OOMEHHBIM W JOHOPHO-AKLENTOPHBIH, Ha
npuMepe aMMHaka M HOHa aMMOHUsA. Yem omnpenensieTcss BaJeHTHOCTh 3JEMEHTAa, aTOMBI
KOTOPOTro 00pa3yloT KOBaJIEHTHBIE CBSI3M M MO OOMEHHOMY, M O JIOHOPHO-AaKIIEITOPHOMY
MEXaHU3MYy?

10. Yto Ha3pIBaeTCs HOHHOM CBA3bI0? MEXly aTOMaMH KaKHX 3JIEMEHTOB OHA
obpa3zyercsa? Kakoii 3aps IMEIOT HOHBI METAJJIOB, KaK OHU Ha3bIBatoTCs? B kakue noHbI
MIPEBPAILAIOTCS ATOMBI HEMETAJJIOB TPU MPUCOEANHEHUH IEKTPOHOB? YeM 00ycIoBIIeHbI
HEHAIpPaBJIEHHOCTh U HEHACKIIIAEMOCTh HOHHOM cBsi3u? C aTOMaMu KaKMX 3JIEMEHTOB aTOM
BOJIOPO/1a 00BIYHO 00pasyeT BojopoiHbIe cBs3u? Kakue BUIbI B3auMO1eHCTBHSI 00yCIaBIUBAIOT
oOpa3oBaHue BOAOPOAHOM cBA3u? B Kakux mpezenax BapbUpyeT SHEPT sl BOAOPOIHOM
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cBsa3u?Kakue Tpu Bua MEXMOJIEKYIISIPHOTO B3aUMOAEHCTBUSI Ha3bIBalOT BaH-/1ep-BaanbcoBbIMU
cwiiamMu? YeM onpenensercs kaxabli u3 HUX? Kakoe B3anMoaelicTBre oka3biBaeTCsl Hanbouiee
crabbm?

11. BuytpenHss sHeprus u sHTANIBNNA. TernoTa 00pa3oBaHus XUMHUYECKUX
COCIMHECHUM.

12.  DOneprernveckne 3PpPeKThl XUMHUECKHX peakuil. TepMOXUMHUECKUE PACUETHI.
3axoH ['ecca.

13.  DOHTpomnus u ee U3MEHEHHE NTPU XUMUYECKON peakiuu. DHeprus ['udoca u
HaIPaBJIEHHOCTh XUMHUYECKUX PEaKLUi.

14. . CkopocTh XUMHUYECKUX pEaKLUi, BIUSIHUE HA HEE Pa3IMuHbIX (PaKTOPOB.

15. DHeprus akTHUBalMM XMMUYECKON peakiui. MexaHn3Mbl XUMUUYECKUX PEaKIU.

16. Karanu3 roMOreHHsbli U TeTepOreHHbIN.

17. XuMuyeckoe paBHOBECHE B TOMOT€HHBIX peakiusax. KoHcTaHTa paBHOBECHS.
[Ipunnun Jle-1laTense, cMelIeHNE paBHOBECHS.

18. Bogpa. )KecTkoCTh BOJIBI.

19.  Yro Takoe pactBop? M3 Kakux KOMIIOHEHTOB COCTOUT pacTBOp? MexaHU3MBbI
pacTBOpeHusl.

20. Yro Ha3bIBAIOT /JI51 KOMIIOHEHTA B CUCTEME: a) MacCOBOM, MOJIIPHON M 00bEMHOM
JI0JIei, 0) MacCOBBIM, MOJISIPHBIM U OOBEMHBIM OTHOIIIEHHEM?

21. Teopus >I€KTPOJUTHUECKON AUCCOLMANA €€ OCHOBHBIE MOJIOKEHUS W MPUYHHBI
muccouuanuu. CunbHbIe U caalble 371eKTpoiauThl. CTeneHb M KOHCTaHTa JUCCOLMAIiy, (PaKTophl,
Ha HUX Biusomue. KHUCIOTh, OCHOBaHUA U COJM B CBET€ TEOPUU DIIEKTPOIUTHUECKOMN
JUCCOLMALINH.

22. Bopopoanbrii mokazatens (pH), ero pacder st pacTBOPOB CHIIBHBIX M CIIA0BIX
KHUCJIOT U OCHOBaHUM. IOHHBIE peakIuu B pacTBOpax.

23. HATHE 0 peakiusax ruaposnsa. ['uaponus cosnei, ero Mexanusm. DakTopsl,
CMEIIA0IIKe PaBHOBECUE TUPOIN3a. 3HaYCHHE THAPOIIN3A.

24. JluctiepCHBIE CUCTEMBI, MX KJIaCCU(PHUKAIIUS 110 CTENEHU JUCTIEPCHOCTH U
arperaTHOMy COCTOSIHUIO.

25. Komnounnneie pactBopsl. KomonmHoe cocrosiaue BemectBa. CriocoObl MOTydeHUs
KOJUIOUJHBIX PACTBOPOB.

26. AncopOnus B KOJUIOMIHBIX pacTBOpax, 00pa3oBaHUE MUIICIUIBI. DICKTPUICCKUI
3apsi]] KOJJIOUTHBIX YACTHII.

27. OnTuyeckue 1 3JeKTPUYECKUE CBOMCTBA IUCTIEpCHBIX cucteM. Koarynsauus
KOJUIOUJIOB.

28. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE MPOIIECCHI.

29.  DneKTpOXHMHYECKHE IPOLECCHI.

30. IloreHuuanbl METAIMYECKUX U FA30BbIX AIIEKTPOIOB. [ anbBaHNUECKUE HIEMEHTHI.

31. 3axonsl ®apazes. [IpakTudyeckoe mprUMEHEHHE IIEKTPOIIU3A.

32. XUMUYECKHE UCTOYHUKHU TOKA.

33. Xumus meramioB. Ctpoenue, pU3nveckre U XUMUYECKUE CBOMCTBA METAJUIOB.

34. IlonydyeHune MeTaJIOB. MeTallTnyecKre CIIaBbl U KOMIO3UThI. XUMHS S—METAJIJIOB
1 HEKOTOPBIX p- U d—MeTalIoB.

35. Koppo3ust MeTasiioB U CIUIaBOB OT Koppo3uu. OmnpeneneHue u KiaccupuKarms
KOPPO3HOHHBIX NPOLIECCOB. XUMHUUECKAsI KOPPO3HSI.

36. DnekTpoxuMHu4ecKass Koppo3usi. MeTo bl 3alIUThl METAJUIOB OT KOPPO3HH.

37. Knaccugukaus HeMeTallIoB.

38. dusnueckre U XMMHYECKUE CBOMCTBA HEMETAILJIOB.

39. [IpumeHeHre HEMETAILIIOB.

40. XKectkocTb BOJIBI.

41. Komtoniaple cucTEMBI: KIacCU(pHUKAIMSL, TOTy4eHHe, CTPOSHHE.

42. CBoiicTBa KOJUIOUIHBIX cucteM. Koarymsus
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43. OKUCIHUTENIbHO-BOCCTAHOBUTEIbHBIE peakiuu. CreneHb okuciaeHus. OKUCITUTEINb.
Boccranosureins.

44. DnexTpoaus. 3aKoHBI 31eKTpoJin3a. [I[puMeHeHne 31eKTPoJin3a B TPOMBIIIICHHOCTH.

45. DnexTpoHble TOTeHIUANbI. ['aIbBAHUUECKHE IIEMEHTHI.

46. Koppo3susi. Bujibl koppo3uu MeTasuioB.

47. CiocoOBI 3aIMTHI METAJIIOB OT KOPPO3UH.

48. Metamubl. Ilonoxenne MerawioB B Ilepuonuueckoir Tabmuue. DJIEKTPOHHOE
CTpOEHHE aTOMOB MeTasuoB. Kpucrayumyeckas penieTka MeTauioB.

49. ®uznyeckue U XMMUYECKHE CBOMCTBA METAJLIOB.

50. Hemeramnel. Ilonoxenue HemeramnoB B Ilepuoanueckoil Tabmuue. DIEKTPOHHOE
cTpoeHue aToMOB. PU3NYECKHE U XUMUYECKHE CBONCTBA HEMETAILIOB.

51. Yrnepon u xkpemuuil. [IpupoHblie cTpoUTEIbHBIE MaTEPHAIIbI — U3BECTHSK, Mpamop,
MecoK, TrpaHuT, riauHa. CocraB, NPUMEHEHHWE B CTPOUTENBCTBE. YIJepoAa B IPUPOJE.
[Ipupoausie kapbonartsl. Coja.

52. IlonsiTe O BSDKYIIMX BelIeCTBaX. Bo3AyliHble M THUIAPABINYECKHE BSDKYIIUE
MaTepHabl.

53. O0miue 3aKOHOMEPHOCTH MOJyYeHHs! BSDKYIIUX BeecTB. Kimaccudukanus BsOKyImx
MaTepuagoB. 3HAUeHHE O0O0KWra, BHICOKOM CTENEHU IUCIIEPCHOCTU MpPH TMOJTYHYEHHUU BSDKYHIUX
Matepuainos. [Ipoueccel cxBaThiBaHus U TBepAeHuUs. Kopposus 0eToHOB U Mepbl 60pHObI C HEl.

54. CrpoutensHblii runc. Bo3aymnas n3Bects. [loydenue, craanm TBepAeHUS.

55. MuHepallorTu4ecKuii COCTaB MOPTIAHALIEMEHTAa. TBepJieHHe MNOPTIaHIIEMEHTA.
[Tonyuenue nopTiaHaEMEHTA.

56. DneMeHThl opraHndeckoi XuMuu. OcoOEHHOCTH, TEOPHUSI XUMUYECKOTO CTPOCHHUS U
KJ1accu(pUKaIys OPraHMueCcKUX COEUHEHUH.

57. BBICOKOMOJIEKYJISIPHBIE COEIUHEHUA. DJIEMEHTApHOE 3BEHO, MOHOMEp, MOJHUMED.
Crenenp noauMepusanuu. MosekynspHas Macca nosumepa. Colpbe Ul HOJTy4eHHUs MOoJIUMepa.
Csoiictea BMC.

58. BeicokoMonekyisipabie  coeauHeHus. llonmumepusanus U MOJUKOHACHCAIUS.
[lomydenne nonudTUiaeHa W nomunponuieHa. Ilomydenue QeHondopManbIeruaHbIX CMOJ
KOHJeHcanuen ¢peHona u popmanbaerua. [IpuMeneHre noauMepoB B CTPOUTENBCTBE.
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Ipunoowcenue 5
TunoBsle 3aaHus I BBIIOJHEHHUS J1a00pPaTOPHBIX padoT

3amaHus JUIS  BBINIOJHEHHUS JIa0OpaTOpHBIX paboT MpeacTaBieHbl B J1a0OpaTOPHOM
IpaKTUKyME Ul CTyIeHTOB HampaBieHus noarotoBku — 13.03.01 «TemnosHepreTnka u
TEIUIOTEXHUKA» O4YHOM M 3a0uHOM Gopm oOyuenus (Kanuzoa A.M. «Xumus» (1abopaTtopHbIil
npaktukyMm). Actpaxanb: Mzpmar. nom ['TAOY AO BO «AcrtpaxaHCKuil TOCYAapCTBEHHBIN
apXUTEKTYPHO-CTPOUTENbHBIN YyHUBepcuTeT». 2018. — 131 ¢.).

HUmers HaBbiku OIIK-2.3:

JlabopaTtopHnas padota Nel. KomriekcHbIe COeTUHEHUS.

JlabopaTtopHast pabota No2. Xumudeckasi KHHETHKA.

JlabopaTtopHnast pabota Ne3. Peakiiuu noHHOTO OOMEHa.

JlabopaTtopHnas pabota Ne4. I'maponus coJieil.

JlabopaTtopHnas pabota Ne5. Onpenenenue oO1ei )KeCTKOCTH BOJIBI.

JlabopaTtopnast pabota Ne6. [lomyueHnne u Koaryasmus KOJUIOUTHO-IUCTIEPCHBIX CHCTEM.
JlabopaTtopHnast pabota No7. OKUCTUTETHHO-BOCCTAHOBUTEILHBIE PEAKITUH.
JlabopaTtopHas pabota Ne§. XumMudecknue CBOHCTBa METAJIJIOB.
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