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Conep:xanue:

L{enb OCBOGHMSI TUCITUTUIMHBI

[lepeuenp IaHUPYEMBIX PE3yJIbTATOB O0YUYSHHS MO JUCHUIUIMHE, COOTHE-
CEHHBIX C IJITAHUPYEMbIMU Pe3yJIbTaTaMU OCBOCHHUS 00pa30BaTEIbHOMN
IPOTPaMMBI

Mecto nucuuruiinbl B ctpykrype OITOII 6akanaBpuara

O0beM JUCHUIUIMHBI B 3aU€THBIX €IMHULAX C yKa3aHUEM KOJINYECTBA aKa-
JEMUYECKHX, BBIJICJICHHBIX HAa KOHTAKTHYIO paboTy oOydaromuxcs ¢ mpe-
nozaBareseM (110 TUIlaM yYeOHbIX 3aHATHI) U Ha CaMOCTOSTENbHYIO pado-
Ty 00y4aronmxcs

CopepxaHue JUCIHUILIMHBL, CTPYKTYPUPOBAHHOE 110 pa3zesiaM C YKa3aHU-
€M OTBEJICHHOT'O Ha HUX KOJIMYECTBA aKaJeMHUECKHUX YacOB U TUIIOB y4yeo-
HBIX 3aHATUN

Pa3nensl AMCUMITITUHBI U TPYIOEMKOCTD 10 TUIIaM Y4eOHBIX 3aHSATHI U pa-
00THI 00yJaromerocs (B akaJIeMUIeCKHX Jacax)

Ounast popma 00yyeHust

3aounas popma o0ydeHUsS

CogepxaHue TUCHUILIMHBL, CTPYKTYPUPOBAHHOE MO pa3jenaM
Coneprkanue JEKITMOHHBIX 3aHATUN

Copepxanue 1ab0paTOPHBIX 3aHATHIMA

Coneprkanue MPaKTUIECKUX 3aHATUI

[Tepedenb yueOHO-METOAMUECKOTO 00ECTIEYeHHS Il CAMOCTOSTENIbHON
paboThl 00YJAIOIITUXCS TI0 TUCITUTIIINHE

TeMbl KOHTPOJIBHBIX paboT (pa3ienbl TUCIUITIIMHbI)

Tembl KypcOBBIX TPOEKTOB/KYPCOBBIX padOT

Metoanyeckue ykazaHus 1Jis 00y4aromuxcs N0 OCBOCHHUIO TUCIUITITUHBI
OG6pa3oBaTeabHbIE TEXHOJIOTHU

Y4eOHO-MeTon4Yeckoe U HH(POPMAIMOHHOE 00ecIieueHUe TUCIIUITITUHBI
[lepedyeHr OCHOBHOM U JOTIOTHUTEILHON yueOHO JINTepaTypbl, HEOOX0-
JMUMOM JUIsl OCBOEHUS! TUCIIUTUIMHBI

[TepeueHr HEOOXOMMOTO JTUIIEH3MOHHOTO U CBOOOTHO pacipoCcTpaHsieMo-
r'o IPOrpaMMHOT0 OOECIeYeHHUs], B TOM YHUCIIE OTEUECTBEHHOTO MTPOU3BO/I-
CTBA, UCIIOJI3YEMOTI'0 IIPU OCYIIIECTBIEHUU 00pa30BaTEILHOTO Mpoliecca
10 JUCLUIUINHE

[Tepeuenr coBpeMeHHBIX MPOodeCCHOHATbHBIX 0a3 JaHHBIX U HH(OPMALIH-
OHHBIX CIIPABOYHBIX CUCTEM, JIOCTYIHBIX 00YYaIOIIUMCS IIPH OCBOCHUHU
JVICTIATUTHHEI

Onucanue MaTepuantbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON TS OCY-
HIECTBJIEHUS 00pa30BaTEIbLHOrO Mpoliecca Mo JUCIUILTNHE

OcobeHHOCTH OpraHu3ay 00y4eHHs 10 TUCHUIUIMHE /IS MHBAJIUJIOB U
JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS

Crp.
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=
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12
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1. ey ocBOEHUS TUCHMIIIHHBI

Llenb OCBOEHHSA AUCHMILTUHBI «XHUMHs» SBIsETCS (OpMHUpOBAHUE KOMIIETEHIIUI
00y4aromuxcst B COOTBETCTBUHU-C TpeOoBaHUsAMU DenepanibHOT0 TOCYAapCTBEHHOTO 00pa3o-
BaTEJIBLHOTO CTaHJapTa BBICIIErO0 OOpa3oBaHUsA IO HampapiaeHuio moarotoBku 08.03.01
«CTpOUTENBCTBO.

2. IlepevyeHb MJIAHMPYEMBIX Pe3yJbTATOB O0YYEeHHSI MO JUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX ¢ IUIAHHPYEMbIMH pe3yabTaTaMH OCBOEHUsI 00pa30BaTeIbHOIl Mporpam-
MbI

B pesymnbraTe OCBOEHUS TUCHUIUIMHBI OOYYaroIIMICS IOJDKEH OBJIANETh CIEAYIO-
[IMMHA KOMIETSHLIUAMU:

OIIK-1 criocobeH pemars 3a1auu Mpo(ecCHOHANBHON NesITETbHOCTH HAa OCHOBE HC-
MOJIb30BAHUS TEOPETUUECKHUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUUYECKUX HAYK, &
TaKKe MaTeMaTHYeCKOTO arapara

B pe3yibTare 0CBOeHMS JMCHHUIJIMHBI 00y4alOLIUiics T0/2KEH OBJIAETh Ciely-
IOLIMMH pe3yJIbTaTaMH 00y4YeHHs N0 AUCHUTIIIHHE:

OIIK-1.1- BroisiBnenue u knaccupukanus GU3NUeCKUX 1 XUMUYECKHX MPOIECCOB,
IPOTEKAIINX Ha 00BEKTE MPO(HEeCCHOHATBHOM AEATEIbHOCTH

3HATh:

- KIraccu(UKanuio GU3NIECKUX U XUMUIECKUX MTPOIECCOB, MPOTEKAIOMINX Ha 00BEKTE MPO-
deccroHanbHOU AESITENFHOCTH;

yMeThb:

- BBISIBJISITH U KJIacCU(ULIMPOBATH (PU3HUECKHUE U XUMUYECKUE MPOIIECCHI, IPOTEKAOIINX Ha
00bekTe MpodecCuoHaTBHOM IS TEIbHOCTH;

HMeTh HABBIKHU:

- BBISIBJICHUS M KJIacCU(UKAMH (PU3HMIESCKUX M XUMHUYECKHX MTPOIECCOB, MTPOTEKAIOIINX HA
00BekTe TpoheCCHOHATTEHON e TeIbHOCTH.

OIIK-1.3 - Omnpenenenne xapakTepUCTUK XUMHUYECKOTO TIporiecca (SIBJICHHS ), Xapak-
TEPHOTO 1J11 00BEKTOB MPOPECCHOHATBHON AeSITENFHOCTH, HA OCHOBE SKCIIEPUMEHTAIBHBIX
HCCIIE0BAHUIN

3HATh:

- XapaKTePUCTHKH XMMHUIECKOTO Tporiecca (SBICHHUS), XapaKTEPHOTO ISt 00BEKTOB Tpodec-
CHUOHATILHOM JeSTeNbHOCTH, HA OCHOBE SKCTIIEPUMEHTAIILHBIX UCCIIEIOBAHMIA;

yMeThb:

- OTIIPENENATh XapaKTePUCTHKU XUMUYECKOTO Mpoliecca (SIBJICHHUS), XapaKTePHOTO 15l 00bEK-
TOB MPO(HECCHOHAILHOU JICATEIIEHOCTH, Ha OCHOBE IKCTICPUMEHTAIBHBIX HCCIICIOBAHNN

HMeTh HABBIKH:

- OTIpe/ICTICHHS XapaKTEPUCTHK XUMHUYECKOTO TIporiecca (SBJICHHUS), XapaKTEPHOTO IS
00BEKTOB PO ECCHOHATIBHOM J1eTENFHOCTH, Ha OCHOBE SKCIIEPUMEHTAIBHBIX HCCIIEeI0Ba-
HHIA.

OIIK-1.4 - [IpencraBienne 6a30BbIX s TPO(heCCHOHATBHON chephl GU3MUECKUX MPO-
LIECCOB U SIBJICHU B BHJIe MaTeMaTUYECKOT0(MX) ypaBHEHUsI(i1)

3HATh:

- 6a3oBbIe 15 IpoeccnoHabHOMN chephl PU3NUECKUX TTPOIIECCOB U SBJICHHUN B BUIE
MaTeMaTHYECKOTO(HX) YpaBHEHHSI(i);

yMeThb:

- IPeJICTaBIATH 0a30BbIE IS MPO(ecCHOHANBHOM chepbl PU3MUECKUX MPOLIECCOB U
SIBJICHUH B BUJIE MaTEMaTHIECKOTO(MX) ypaBHEHUsA(1);

HMeTh HABBIKH:



- mpeacTaBiIeHus 6a30BBIX TS TpodeccrnoHabHOM cdephbl PU3NIECKIX TPOIECCOB U
SIBJICHUM B BUJIE MaTEMaTHIeCKOTO(MX) ypaBHEeHUs(1);

OIIK-1.5 - Bo16op 6a30BbIX PU3MUECKUX U XMMUYECKUX 3aKOHOB ISl pELICHUS 3a/1a4

po(heCcCHOHATTLHOM IS TEIIbHOCTH

3HATh:

-0a30BbIe (PU3UUECKUE U XMMUYECKHE 3aKOHBI JIJIs peIIeHHs 3a/1a4 PO eCCHOHATBLHON
NESITEIbHOCTH;

yMeThb:

- BBIOMpaTh 6a30BbIe GU3NYECKUE M XUMUYECKUE 3aKOHBI JJIs PeleHus 3aau npodec-
CHOHAJILHOM JIeATSIIFHOCTH,

HMeTh HABBIKH:

- BbI0Opa 0a30BBIX (PU3UUECKUX U XUMUYECKUX 3aKOHOB JUIS PELIeHHs 3a1a4 npodec-
CHUOHAJILHOW JIeSITeIbHOCTH.

3. Mecto qucuumiunbl B crpykrype OITIOII 6akanaspuara

Hucuumnuna «Xumus» b1.0.10 peanuzyercs B pamkax 01o0ka 1 «/{ucuumnianas (Mo-
JTyJTA )», 00s13aTeITHbHON YaCTH.

JucummiinHa 0a3upyercss HA 3HAHUSX, MOJYYEHHBIX B PAMKAX M3y4YeHHs CJIeay-
IOIIMX THCHUMIUIMH: «Xumusny, « @uszuxka», n3y4aeMbIX B CpEIHEN IIKOJIE.

4. O0beM TUCHMILIMHBI B 324€THBIX eIMHUIIAX C YKA3aHMEM KOJM4YecTBa aKa-
AeMHYeCKHX YaCOB, BbIJIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4arouuxcs ¢ nmpemnojaa-

BareJieM (110 TUIIAM 3aHAITHIT) M HA CAMOCTOATEJIbHYIO padoTy 00y4yarommuxcs

dopma o0yueHust

Ounas

3aounas

1

2

3

Tpya0eMKOCTb B 324€THBIX
eIMHULAX:

1 cemectp — 3 3.€.;
BCero - 3 3.e.

1 cemectp — 3 3.¢€.
Bcero - 3 3.e.

Jlexmmm (JI)

1 cemectp — 18 gacos;
Bcero - 18 yacon

1 cemecTp — 8 HacoB
Bcero - 8 yacos

Jlaboparopusie 3ansTus (J13)

1 cemecTp — 18 vacoB
Bcero - 18 yacos

1 cemecTp — 6 yacoB
Bcero - 6 yacos

[TpaxTrueckue 3anstus (I13)

1 cemectp — 16 gacos;
Bcero - 16 yacon

1 cemecTp — 6 9acos;
Bcero - 6 yacoB

CamocrosrensHas pabora (CP)

1 cemectp — 56 yacos;
Bcero - 56 yacos

1 cemecTp — 88 yacoB
Bcero - 88 uacos

DopmMa TEKYLIEro KOHTPOJIS:

4eOHbLM NIAHOM cemectp — 1
KonrtponbHas pabota Nel Y P
He npedycMompenl
®opMa MPOMEKYTOUHOI aATTeCTALUU:
DK3aMeHBI cemectp — 1 cemectp — 1
VUeOHbIM NIAHOM VUEOHbIM NIAHOM
3auer

He npedycmompeHsl

He npedycmompeHsl

3a4éT ¢ OLICHKOHU

VUeOHbIM NIAHOM
He nPedycCMompensl

VUEOHbIM NIAHOM
He npedycmompenvl

Kypcosas pabora

VUeOHbIM NIAHOM
He nPedycCMompenbl

VUEOHbIM NIAHOM
He npedycmMompenvl

KypcoBoii npoext

VUeOHbIM NIAHOM
He nPedycCMonmpensl

VUEOHbIM NIAHOM
He nPedycmMompenvl




5. Couepma}me AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHO€ 110 pa3ejiaM ¢ YKA3aHUEM OTBCICHHOI'0 HA HUX KOJUIECTBA aKAAEMHUY €CKUX
4YacCcoB U THIIOB y‘leﬁHle 3aHATHH

5.1.Pa311e.]11,1 AUCHUMIIJIMHBI U TPYAOEMKOCTDb 110 TUIIAM y‘leﬁHBlX 3aHSATHIL 1 paﬁoTbI 06yqammer0csl (B AKAACMHUICCKHUX qacax)

5.1.1. Ounas ¢opma o0y4eHus

Pa3zjnen aucuunianHbI
(no cemecmpam)

Bcero

pasaen

Pacnpenesienue Tpy10eMKOCTH pa3aesia (B yacax) mo
THIIAM Y4YeOHbIX 3aHATHII 1 pa0oThl 00y4aloIerocst

KOHTAKTHAasl
Cp

JI J3 113

dopMa TeKylIero

KOHTPOJIS M NIPO-

MEKYTOYHOM aTTe-
cTanuu

2

| gacoB Ha

& CemecTtp

5 6 7 8

12

Pasgen 1. Peakiimonnas crmoco6-
HOCTb BEIIECTB: MEPUOJTUYCCKA CH-
cTeMa dJIEMEHTOB, KMCJIIOTHO-
OCHOBHBIE U OKMCIIUTEIHHO-
BOCCTAHOBUTCIIBbHBIC CBOﬁCTBa BC-
[IECTB, BUJIbI XMMHUYECKOM CBS3H,
KOMIUJICMEHTAPHOCTb.

54

Pasgen 2.XuUMHUYECKHE CHUCTEMBI:
pPacTBOPBI, JIMCIIEPCHBIE CHCTEMBI,
ANEKTPOXUMUYECKUE CUCTEMBI, TIO-
JUMEPHI U OJINTOMEPBI, XUMHUYECKasI
KHUHETHKA, DHEPreTUKa XUMHUYECKUX
MPOIIECCOB, XUMUYIECKOE U (pa30BBIC
paBHOBECHSI, CKOPOCTh pEaKkIui u
METOJIbI €€ PEeTYIHPOBAHUS, IJICK-
TPOJH3, KOPPO3Us METAIOB U 3a-
IUTa OT KOPPO3HH.

54

DK3aMeH

Hroro:

108

18 18 16 56




5.1.2. 3aounas popma o0ydyeHust

Ne
n/n

Pa3zjnen aucuuninHbI
(no cemecmpam)

Bcero

paszaen

Pacnpenesienne TpynoeMKocT pasaesa (B yacax) no Tu-
11aM y4eOHBbIX 3aHATHH U padoThl 00yUYaoLerocs

KOHTAKTHAasl
Ccp

JI J3 113

dopMma Texkyle-
ro KOHTPOJISl U
MPOMEKYTOYHOM
arTecTalnu

2

| 4acoB Ha

& | CemecTtp

5 6 7 8

12

Pasgen 1. Peakiimonnas crmoco6-
HOCTb BEIIECTB: MEPUOJTUYCCKAS CH-
cTeMa dJIEMEHTOB, KMCIIOTHO-
OCHOBHBIE U OKMCIIMUTEIHHO-
BOCCTAHOBUTCIIBbHBIC CBOﬁCTBa BC-
[IECTB, BUIbI XMMHUYECKOHN CBS3H,
KOMIUJICMEHTAPHOCTb.

54

Pazgen 2. XuMuueckue CHUCTEMBI:
pacTBOpbI, JUCIEPCHBIE CHUCTEMBI,
AJIEKTPOXUMHUUYECKUE CHUCTEMBI, I10-
JIUMEPBI U OJTUTOMEPBI, XUMUYECKast
KUHETHKA, DHEPreTUKa XUMHUYECKUX
MPOIIECCOB, XUMHUYECKOe U (Da3oBbIe
paBHOBECHSI, CKOPOCTb pPEAKIUN U
METOJIbl €€ PEryJIupOBaHHUs, DJICK-
TPOJU3, KOPPO3Us METAUIOB M 3a-
IIMTA OT KOPPO3HUH.

54

KonTposnbhas pa-
oora Nel,
9K3aMEH

Hroro:

108




5.2.Copepxanue TMCUMILIMHBI , CTPYKTYPHPOBAaHHOE IO pa3jesiaM
5.2.1. Coep:kanue JeKUMOHHBIX 3aHATHH

HaumenoBanue pasjaesia

Ne Conep:xkanue
JUCIUTINHBI
1 2 3
1 Paznen 1. Peakiimonnas cro-  [[Ipeamer xumun. OCHOBHbBIE 3aKOHBI XUMUH. 3aKOH

COOHOCTb BEILLIECTB: IEPUOAU-

OKBHBAJICHTOB.

gecKasi CHCTEMa 3JICMEHTOB,
KUCIIOTHO-OCHOBHBIC M OKHC-
ITATEIIbHO-BOCCTAHOBHTEIIHBHBIC
CBOIMCTBA BEIIECCTB, BUIbI XU-

Ctpoenue atroma. Mogaenu ctpoenus: aroma. KBanro-
Bble uKclia. [[puHIUITBI ¥ paBUIIa 3a0JTHEHUS DJICK-
TPOHHBIX YPOBHEHW M MOAYPOBHEU. DJIEKTPOHHOE CTPO-
CHUE XMMHYECKHU DJIIEMEHTOB U OJJHOATOMHBIX HOHOB.

MHUUYECKOM CBSA3H, KOMIIJIEMEH-
TapHOCTb.

[lepuonnueckas cucrema snementoB JI.M. Menpaenee-
Ba. CTpyKTypa MepHOANICCKON TaOIUIBI XHMHUECKUX
hieMeHTOB. [IeprOANYHOCTD CBOMCTB XUMHUYECKHUX
AIIEMEHTOB. DHEPTUsi HOHU3AIUU aTOMOB. CpOJCTBO
ATOMa K AJIEKTPOHY. DJIEKTPOOTPULIATEIHHOCTb.
ATOMHBIC ¥ HOHHBIC PaJINYCHI.

XMHYIECKas CBS3b.

KoBaneHnTHas cBs3b U ee cBoiicTBa. [IpocTpaHcTBeH-
Hasi CTpYKTypa MoJiekyi. MoHHas cBs3b. Bogopoanas
CBsA3b. MeTayinueckas CBA3b.

Paznen 2. Xumudeckue cucre-
MBI: PAacTBOPBI, JIUCIIEPCHBIE
CUCTEMBI, DJICKTPOXUMUICCKUE
CUCTEMBI, MOJIUMEPHI U OJUTO-
MEpPBI, XHMHYECKass KUHETHKA,
PHEPreTHKAa XUMHUYECKUX PO
11eCCOB, XMUMHYEeCKoe U (a3o-
BbIC PAaBHOBECHS, CKOPOCTh pe-|
QKLU M METOJIbI €€ PEryJupo-
BaHUs, DJIEKTPOIU3, KOPPO3US]
METaJIJIOB M 3allUuTa OT KOpPpPO-
BHH.

(DHEpreTuka XMMHUYECKHUX IporieccoB. BHyTpeHH s
PHEPIus U 3HTaNbnus. Temnora o0pazoBaHUs XUMUYE-
CKUX COCTUHEHUH. DHepreTruieckue 3P(HeKThl XUMHU-
YEeCKUX peakuuil. TepMOXUMHUYECKHUE pacueThl. 3aKOH
['ecca. DHTponuUs U €€ U3MEHEHNE IPU XUMHUECKON
peakuuu. DHeprus ['n66ca v HanpaBIEHHOCTh XUMU-
YECKHMX PEaKIIHi.

XumMHuueckass KHHETHKa U Katainu3. CKOpoCTh XUMHUYe-
CKHX pEaKIIMii, BIUSHUE HA HEE PA3IMYHBIX (DAaKTOPOB.
DHeprus akTUBaIlMM XUMHYECKOU peakiuuu. Mexa-
HU3Mbl XUMUYECKUX peakiuil. Karain3 roMmoreHHslii u
rETEPOreHHBIN. XMMHUUECKOE PABHOBECUE B TOMOT€H-
HbIX peakuusax. Koncranra pasHoBecusd. [IpuHnmn
Jle-IllaTenbe, cMelIeHNE paBHOBECHSL.

Bona. Xectkocts Bogbl. PacTBophl. Ob6111KE CBOMCTBA

pacTBOpoB. Cr1ocOOBI BhIpayKeHHsI KOHIIEHTPAIlUU pac-
TBOPOB. DJIEKTpoIUTHYECKas Aucconuanus. Bogopon-
HBII 1I0Ka3arelns. [ uapoaus conen.

JlucriepcHbIE CHUCTEMBI, MX KJIacCH(pUKAIUS IO CTeTIe-
HU JUCIIEPCHOCTHU U arperaTHomy coctosiHuto. Komo-
WIHbIE pacTBOPBI. KOIONIHOE COCTOSHUE BEIIECTBA.
CriocoObI MOTy4eHUs KOJIOMIHBIX PACTBOPOB. Al-
COpOITMS B KOJJTOMIHBIX pacTBOpax, 00pa3oBaHUE MU-
LeJUIbl. DJIEKTPUUYECKUN 3apsii KOJUIOUIHBIX YACTHIL.
ONTUYECKHE U JIEKTPUUECKUE CBOMCTBA JUCIIEPCHBIX
cucreM. Koarynsinust KoJIJIOUJI0B.

Xumus metaioB. Ctpoenue, Gpu3nuecKue U XuMuie-
CKue cBoricTBa MeTayIoB. [lonyduenue meraiios. Me-
TAJUINYECKUE CIUIABBI 1 KOMIIO3UTEL. XUMUS S—

METAJIJIOB U HEKOTOPBIX p- U d—MeTaJuIoB.




OKHCITUTEbHO-BOCCTAHOBUTEIBHBIC U AJICKTPOXUMH-
yecKkue nporecchbl. OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIC MPOIECCHI. DIEKTPOXUMUYECKHE
rpoiiecchl. [loTeHImansl MeTauInueCKuX U ra30BbIX
PIEKTPOJ0B. ['aibBaHMYECKHE 3JIEMEHTHI. 3aKOHbI Da-
paznes. Dnexrpoiuus. [IpakTuueckoe npuMeHeHUE
PIICKTPOJIN3a. XUMHYECKHE UCTOYHUKH TOKa.

Koppo3us 1 3a1uTa METAJUIOB U CIUIABOB OT KOPPO-
3un. Onpenienienue U Kiaccuukanus KOppo3UOHHBIX
[poLeccoB. XUMUYecKasi KOppo3usi. DJIEKTPOXUMUYE-
CKasi Koppo3us. MeTo/ibl 3aIUThl METAJUIOB OT KOPPO-
3UU.

[TonsTHE O BSUKYIIMX BemiecTBax. Bo3aymiHble u rua-
paBIMUYECKUE BsDKYIIME MaTepuaisl. O0Iue 3aKk0HO-

MEPHOCTH MOJIYYEHUS BSDKYIUX BEIIECTB. 3HaAUCHHE

00KHTa, BEICOKOH CTETIEHU AUCIIEPCHOCTH MIPH MOJTY-
YEeHUH BSOKYIIUX. [Iporiecchl cXBaTbIBaHUS U TBEp/Ie-
Hus. Kopposust 6eToHOB 1 Mepbl 60pHOBI C HEl.

(OCHOBHBIE IOHATHUSL OPTaHUYECKON XUMUU, UCIIOJIb3Y-
€MBbI€ B XUMHH BBICOKOMOJIEKYJISIPHBIX CO€UHEHUN
(BMC). BricokomonekynspHbie coenuHeHusi. OCHOB-
HbIE TIOHSTHSI, CIOCOOBI oTy4YeHus1. CBOWCTBA MOJIH-
MEpOB M MX UCIOJIb30BAHUE B CTPOUTEIILCTBE.




5.2.2. Conep:xkanue JadOpaTOPHBIX 3aHATHIA

HaumenoBanue pasaesia
AUCHMILINHBI

Conep:xxanue

2

3

Pasnen 1. Peakumonsas criocoOHOCTH
BEILECTB: MEPUOANYECKasi CUCTEMA
DJIEMEHTOB, KMCIOTHO-OCHOBHEIE U
OKHCIIUTENBHO-BOCCTAHOBUTEIILHBIE
CBOIiCTBA BEIISCTB, BUILI XUMHYE-
CKOM CBSI3U, KOMILJIEMEHTAPHOCTh

KomiiekcHbIe COCOAUHECHUA

Pa3znen 2. XUMHYECKHE CHUCTEMEL:

XyMmudeckass KHHETHKA.

[paCTBOpPbLI, AUCICPCHBIC CHUCTCMEI,

Peakiiuu MOHHOro 0OMeEHa.

DICKTPOXUMHUYCCKUE CUCTEMBI, IIO-

["'uaponus coseil.

VIMMCPBI U OJIMT'OMCPBI, XUMHUYCCKasd

OrnpezenieHne 001IeH )KeCTKOCTH BOJIBI.

KNHCTHUKA, OHCPICTHKAa XHMHYCCKHX|
MMponeccCoB, XUMUUYCCKOC U (1)8,30BI)I€

HOHy‘IeHI/Ie M KOoaryJjanusa KOJUIOMAHO-ANCIICPCHBIX

CHUCTCM.

paBHOBECHsI, CKOPOCTb peakIHil ul

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC IMPOLICCCHI.

METOABI €€ pEryJupOBaHMs, DIIEK-
TPOJIN3, KOPPO3Usl METAJJIOB U 3alllH-

IXMMHUYECKHE CBOMCTBA METAJJIOB.

Ta OT KOPPO3HH.

CuHTE3 ¥ CBOMCTBA MOJIMMEPOB
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5.2.3.Conep:xkanue NpakKTUYECKUX 3aHATHH

HaumenoBanue pa3zaeJia

BEILIECTB: MIEPUOIUYECKas CH-
CcTeMa 3JIEMEHTOB, KHMCJIOTHO-
OCHOBHBIC M OKHCJIMTEIIFHO-
BOCCTAaHOBUTEIILHBIC CBOMCTBA
BEIIECTB, BUIBI XHUMHYECKON
CBSI3H, KOMILIEMEHTAPHOCT.

Ne Conep:xanue
AUCHMUILINHBI
1 2 3
1 |PeakumonHasi cmocOOHOCTh  |BXOIHOE TECTHPOBAHKE O TUCIUTUIHHE.

Pemenue 3agay mo teMaM: «OCHOBHBIE 3aKOHBI XUMHUU,
«3aKOH YKBHUBAJICHTOBY.

Pemienue 3aganuii u 3aga4 no teme: «CtpoeHue aroma.
Mopnenu ctpoenust atroMa. KBantosele uncia. [IpuHuuns! u
MpaBuia 3al0JHECHUS JIEKTPOHHBIX YPOBHEU U MOYyPOB-
Hel. DIEKTPOHHOE CTPOCHUE XUMHYECKH 3JIEMEHTOB U OJ1-
HOQTOMHBIX HOHOBY.

3HAKOMCTBO C IEPUOUYECKOM cucTeMoil anementos .M.
MeunneineeBa, €€ CTPyKTYpPOU. Y CTaHOBIIEHUE NIEPUOAUYHO-
CTH CBOMCTB XMMHUYECKUX AJIEMEHTOB. (SHEPTHH HOHU3A-
LA aTOMOB, CPOACTBY aTOMa K 3JIEKTPOHY, AIEKTPOOTPH-
[1aTEJIbHOCTH. ATOMHBIX U HOHHBIX PaJNyCOB).

M3y4ueHre XMMHUYECKOH CBSI3U U €€ BUIOB (KOBAJICHTHAs
CBSI3b, MOHHAS, BOJIOPO/IHASL, METAJUIMUECKas) M CBOMCTB.

XUMHUYECKUE CHUCTEMBI: pac-
TBOPBI, AUCIIEPCHBIE CUCTEMBI,
DIIEKTPOXUMUYECKHE CUCTEMBI,
[IOJIUMEPBI U OJIMTOMEPBI, XH-
MUYECKasi KMHETHKA, JHepre-
TUKAa XMMHYECKHUX IIPOLIECCOB,
XUMHUYECKoe M (pa3oBbIe paB-
HOBECHUs, CKOPOCTb PEAKIINi U]
METOABl €€ pEryJMpOBaHUs,
PIIEKTPOJIN3, KOPPO3UsS MeTall-
JI0B U 3alUTa OT KOPPO3HH.

PacyeTbl 3HEPreTUKY XUMUYECKHUX ITPOLECCOB (BHYTPEH-
Hsisl HEPTUsS U SHTAJBINA., TEIJI0Ta 00pa30BaHUs XUMHUYE-
CKUX coequHeHni ). PacueTsl sHEepreTnueckux 3 GeKToB
XMMUYECKUX peakiuii. [IpoBenenne TepMoXuMU4ECKux
pacueToB (3akoH ['ecca, 3HTpONMS U €€ U3MEHEHUE NpU
XMMUYECKOH peakiuu, s3Heprus I'm60ca u HanpaBIeHHOCTh
XMMHUYECKHUX PEAKIIMHN).

l3y4ueHne XMMUYECKON KNHETUKH U KaTanusa. Onpenene-
HUE CKOPOCTH XMMHWYECKUX PEaKIIMi, BIMSHNS Ha HEE pa3-
MMYHBIX (pakTopoB. OnucaHne MEXaHU3MOB XUMUYECKUX
peakuuii. M3ydeHne XMMHYECKOr0 paBHOBECHS B TOMOI'€H-
HBIX peakuysX. PacueT KOHCTaHTHI paBHOBECHSL.

M3yueHune ®eCTKOCTH BOBI, OOIIUX CBOMCTB PacTBOPOB.
OrnpeneneHne KOHIIEHTPALU pacTBOPOB. AHAJIU3 TUJIPO-
n3a comen.

M3yyeHue ONTUYECKUX U DIIEKTPUYECKUX CBOMCTB JUC-
MEPCHBIX CUCTEM, UX KIacCU(UKAIMK 110 CTETIEHU JAMC-
[IEPCHOCTH U arperaTHOMY COCTOsiHUIO. [lomydeHnue koi-
TTOMTHBIX PacTBOPOB.

I/I3yT-ICHI/Ie CTPOCHUH, (I)I/I3I/I‘{CCKI/IX 1 XUMHYECKHX CBOICTB
METAJIJIOB. HonyquHe MCTAJJIOB.

Omnucanye OKHCINTEILHO-BOCCTAHOBUTCILHBIX M 9JICKTPO-
XUMHUYCCKUX ITPOLECCOB. HpaKanecxoe IMIPUMEHCHUEC
QJICKTPOJIN3A.

3yueHne KOppO3uH U 3aIUThl METAJUIOB U CILUIABOB OT
Kopposuu. Ornpenenenue U Kiaccu(pukaus KOppo3uoH-
HBIX ITPOIIECCOB.

3HAKOMCTBO C OHATHEM «Bspkyine BemecTBax» U UX BU-
namu. IToydeHue BsKyIIMX BEIIECTB.

I3yyeHne OCHOBHBIX ITOHATUN OPraHUYECKON XUMHH, HC-
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MOJIb3YEMBIX B XMMHH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN
(BMC). 3HakOMCTBO € BBICOKOMOJIEKYJISIPHBIMHU COEJIUHE-
HussMH. CriocoObI BX TToTy4eHus. M3ydueHue cBOMCTB 1o-
ITUMEPOB M MX MCIOJIb30BAHUE B CTPOUTEIILCTBE.

5.2.4. TlepedeHp y4eOHO-METOAMYECKOTO OOECIICUCHHMSI JJII CAMOCTOSTEIHbHONU PabOThI
00yJaromuXxcs Mo AUCIUTUTHHE

Ounas ¢popma o0y4eHus1

HaumenoBanue pasaeiia VYuebHo-
Ne Conep:xanue
JUCIHMUILINHBI METOIHYCCKOC
o0ecrnieueHue
1 2 3 4
1. [Pasmen 1. PeakimonHas cro-  [IIpopaboTka KOHCIEKTa JEKIUiA
COOHOCTD BENIECTB: IEPUOIH- IToaroroBka kK J'Ia60paT0pHBIM 3aHATUAM
HecKas CucTeMa 3JEMEHTOB, HOI[I‘OTOBKa K IPaKTUYCCKHUM 3aHATHUAM [1] [2 3 4 5
KHCIIOTHO-OCHOBHBIE 1 OKMC/IH-|[JOATOTOBKa K HMTOTOBOMY TECTHPOBA- [’6] %7][ ][8][ %9% 1,
Te/IbHO-BOCCTAHOBUTENIBHBIE | 101 111121,
. [ToArOTOBKA K SK3aMeHY. [10], [11], [12].
CBOICTBA BEIICCTB, BUBI XH-
MHWYECKOH CBSI3U, KOMILJIEMEH-
TapHOCTb.
2. Pasgen 2. Xumuueckue cucre-IIpopaboTka koHCHEKTa JeKuuii
MBI: pacTBOPLI, HOUCIEPCHEIC IToaroroBka x J'Ia60paT0pHBIM 3aHATUAM
CHCTEMbI, JIEKTPOXUMHIUECKelIOArOTOBKA K IPAKTHYSCKUM 3aHATHSM
CHCTEMBI, TIOJUMEPBI 1 OJIHTO- IToaroToBKa K WTOTOBOMY TECTHPOBA-
MEpbl, XMMHUYECKas KHUHETHKA, HIIO
[ToaroToBKa K 3K3aMEHY. [1], [2], [3], [4], [5].
PHEPTeTUKA XHUMHYECKUX TPO-| (61, [71. [81. [9]
CCOB, XHMHYECKOe Hu (ha3o-
[IECC0B, XUMITECKoe H (ase (101, [11], [12]
BbIE€ PaBHOBECHS, CKOPOCTh pe-
QKLU U METOJbI €€ PeryIupo-
BaHUsA, JJIEKTPOJIHN3, KOPPO3HUs
METAJUIOB M 3allluTa OT KOppo-
BHH.
3aounas popma o0yueHus
HaumeHoBaHue pasiesia VYuebHo-
Ne Copep:xanue
AMCHMILTHHBI METOIUYECKOE
obecnieueHne
1 2 3 4

IPazmen 1. Peakiimonnast
CIIOCOOHOCTE BEIECTB: IIe-
puoanyYecKas CUCTeMa 3Jie-
MEHTOB, KHCJIOTHO-
OCHOBHEIC M OKHCIIUTEIBHO-
BOCCTAaHOBUTEILHEIC CBOM-
CTBa BEIIECTB, BUJILI XUMU-
IECKOM CBSA3H, KOMILICMCH-
TapHOCTb.

[IpopaboTka KOHCTIEKTa JIEKITUH

[MoxroroBka K J1aOOpPaTOPHBIM 3aHITUSM

[ToAroToBKa K MPaKTUYECKUM 3aHITHUIM

HO}II‘OTOBKa K UTOTOBOMY TCCTHUPOBAHUIO
IToaroToBka Kk 3K3aMeHY.

(11, [2], [3], [4], [,
[61. [71, [81. [9],
[10], [11], [12].
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2. [Pazmen 2. Xumuueckue cu-IlpopaboTka KOHCIICKTA JICKITUI

CTCMBI: paCTBOpBI, I[chepc_ HOZ[I‘OTOBKa K Ha60paT0pHI>IM 3aHATUAM
HBIC CHCTEMBI, 3 HeKTPOXH_HOI[I‘OTOBKa K MPaKTHYCCKUM 3aHATHIM
IToaroTOBKA K MTOTOBOMY TECTHPOBAHHUIO

MHUYECKUE CUCTEMBI, I10JI-
IToaroroBka k 3K3aMeHy.

MCPbI U OJIUI'OMEPBI, XHUMU-

YecKass KWHETHKA, SHEPIeTH- (11, 121, 3], [4], [5],
Ka XHMHYECKHX IIPOIIECCOB, (61, [71, [81, [9],
XxuMU4eckoe U (hasoBbie [10], [11], [12].

PaBHOBECHsI, CKOPOCTb pe-
QKLU U METOJBI €€ PeryJsiu-
[POBaHHUs, DIIEKTPOJU3, KOP-
pO3Usl METAUIOB M 3allUTa
OT KOPPO3HUH.

5.2.5. TeMbl KOHTPOJIBbHBIX PadoT
1. OcHoBHbIE 3aKOHBI XUMUHU. OCHOBHBIE KJIACChl HEOPTaHUYECKUX coearHeHuid. CTpoe-
Hue aroMma. [lepmonnueckuii 3akoH. Xumu4eckas CBsizb. OCHOBHBIC MOHSITHS TEPMOJIWHAMHKHU.
Xumuueckas kuHetuka. ['maponus. PactBopsl. JlucnepcHble CUCTEMBI M KOJJIOMAHBIE PACTBOPHI.
XUMHS TOBEPXHOCTHO-aKTUBHBIX BEIIIECTB.

5.2.6. TeMbl KypCOBBIX IPOEKTOB/ KYPCOBBIX padoT
VY4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.
6. MeToauyeckue YKa3aHusi JJis 00y4aKUIUXCS MO0 OCBOEHUIO THCITUILIHHBI
Opranu3anus 1esTeJbHOCTH CTYyIeHTa

Jleknus
B xoJ1e TeKIIMOHHBIX 3aHATHH HEOOXOAMMO BECTH KOHCIIEKTUPOBAHHE YUeOHOTO MaTepH-

ana, oOpaliaTh BHUMaHUE HAa KaTeropuu, GOpMYyIUPOBKH, PACKPHIBAIOILIUE COAECPKAHUE TEX WU
UHBIX SBJICHUH U MPOLIECCOB, HAyYHbIE BBIBOABI U MIPAKTUUYECKHE pekoMeHaanuu. Heo6xoaumo
3a/1aBaTh NIPETNOJABATEIIO YTOUHSIOIINE BOMPOCHI C LEBIO YICHEHHS TEOPETUUYECKUX MOJI0XKE-
HUH, pa3pelieHus cropHeIx cutyanuil. LenecoodpaszHno qopabaThiBaTh CBOM KOHCHEKT JEKIHUH,
Jienasi B HEeM COOTBETCTBYIOLIME 3aIIMCH U3 JINTEPATyphl, PEKOMEHIOBAHHOM IIPETO1aBaTelIeM U
PeIYyCMOTPEHHOM yuyeOHOM porpaMmoi.
IIpakTH4YecKoe 3aHATHE

ITpopaboTka pabouei mporpaMMel. Y 1euTh 0c000€ BHUMaHUE LIEISIM U 3a/1a4aM, CTPYK-
Type U COAEPKaHUIO AUCUUIUIMHBI. KoHCneKkTupoBaHue HCTOUHUKOB. PaboTa ¢ KOHCIIEKTOM
JIEKIMH, TOATOTOBKA OTBETOB K OIMPOCY (YCTHOMY), IPOCMOTP PEKOMEHIyEMOM JTUTEpaTyphI,
BBIIIOJIHEHUE TBOPYECKOTO 3aIaHUSI.
JlabopaTopHoe 3aHsTHE

PaGota B cOOTBETCTBUU C METOIMYECKHMH YKa3aHHs 1O BBITOJHEHUIO Ja0OpaTOPHBIX pa-

00T.
CamocrosiTesqibHasi padora
CaMocTtosiTenpHast paboTa CTyACHTAa HaJl YCBOCHHEM Yy4eOHOTro MarepHalia 1mo y4eOHOM
JTUCIIATIIINHE MOYKET BBITIONHATHCS B OMOJIMOTEKEe YHUBEPCUTETA, YICOHBIX KaOMHETaX, KOMITbIO-
TEPHBIX KJaccax, a TaKkKe B JOMaNIHUX yclnoBusx. ColepikaHnue caMOCTOSTENIbHON paboThI CTY-
JIEHTa OMpeeNsieTcsl y4eOHOH MporpaMMoN AUCIUIUIMHBI, METOJUYECKUMHA MaTepHalaMH, 3a-
TAHUSMU U YKa3aHUSIMH [IPEToaBaTells.
CamocrosiTenpHas paboTa B ayIUTOPHOE BPEMsI MOKET BKITFOYATh:
— KOHCTIEKTHPOBAHUE (COCTABIEHUE TE3UCOB) JICKITHIA;
— BBINOJIHEHUE KOHTPOJIBHBIX PaboT;
— pellIeHue 3a/1a4;
— paboTy CO CTpaBOYHON W METOJAMYECKOM JINTEPaTypOii;

13



— ydacTHe B TECTUPOBAHUHM U JP.

CamocrosTenbHas paboTa BO BHEAYAUTOPHOE BPEMsI MOXKET COCTOSITh U3:

— TOBTOPEHHUE JIEKIIMOHHOTO MaTepuaa;

— TOJTrOTOBKM K CEMHHapaM (MPaKTUYECKUM 3aHATUAM);

— M3y4YeHUs ydeOHOU M HayYHOW JIUTEPATYpPHI;

— peuieHus 3a/1a4, BbIJAHHBIX HA IPAKTUYECKUX 3aHATUSAX;

— IOArOTOBKH K KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO U T.JI.;

— IOATOTOBKHU K CEMHUHAapaM YCTHBIX J0KJaJ10B (COOOLIEHUH);

— BBIIOJHEHUS KyPCOBBIX paboT, PEeyCMOTPEHHBIX y4EOHBIM IIIAHOM;

— BBIIOJHEHHUS BBITYCKHBIX KBATM(PUKALIMOHHBIX Pa0bOT U Jp.

— BbII€JICHHE HauboJiee CIOXKHBIX U MPOOJIEMHBIX BOIPOCOB 10 M3y4yaeMoOil Teme, MOoJydyeHHe
pa3bsCHEHUI U PEKOMEHJAIMH 10 JaHHBIM BOIIpOCAM C MpernojaBaTelsiMU Kadeapsl Ha UX
€KEHEIEIIbHBIX KOHCYJIbTAIUAX.

— IPOBEAECHUE CAaMOKOHTPOJIA ITyTEM OTBETOB HA BOIPOCHI TEKYILEr0 KOHTPOJISI 3HAHUH,
pelIeHNs IPE/ICTaBICHHbIX B Y4eOHO-METOIMYECKUX MaTeprasiax Kadeapsl 3a/1a4, TECTOB.

KonrpoabHas padora
Teopernueckas U IpakTHYECKask YaCTU KOHTPOJIbHON pabOThI BHIIOJIHSIOTCS 10 YCTaHOBJIEH-

HBIM TeMaM (BapUaHTaM) C UCIIOJIb30BaHUEM MTPAKTUYECKUX MAaTEpUAJIOB, IIOTYUYEHHBIX Ha IPAKTU-
YECKUX 3aHATHUSAX U IPU NPOXO0KICHUH MPpakTUKU. K Kak0i TeMe KOHTPOJIbHOM paboThl peKo-
MEHJIyeTCsl IPUMEPHBII IepeyeHb OCHOBHBIX BOIPOCOB, CIIMCOK HEOOXOAUMOM JTUTEPATYPBI.
Heo0xo1muMo U3y4YHTh JINTepaTypy, PEKOMEHIyeMYIO JJIsl BBITOJIHEHUS! KOHTPOJILHON paOOTHI.
UToOBI OJIHEE PACKPBITH TEMY, CJIEAYET UCIOIb30BaTh JONOIHUTEIbHbIE HCTOYHUKH U MaTepua-
i1bl. IHCTpYKIMS 110 BBINOJTHEHUIO KOHTPOJIBHOM pabO0Thl HAXOAUTCS B METOAMYECKUX MaTepuanax
10 JUCLUIIMHE.

IloaroroBka K IK3aMeHy
ITonroroBka CTyIEHTOB K 3K3aMeHY (3a4eTy, 3a4eTy C OLIEHKOW) BKJIIOYAeT TPU CTAIUU:

— caMoCToATeIbHas padoTa B TeUeHUE yUEOHOro rojia (cemecTpa);

— HEeNOCpPeJICTBEHHAs MOATrOTOBKA B JIHU, MPEIIECTBYIOIINE IK3aMEHY (3a4eTy, 3a4eTy C OLEH-
KOi1);

— TIOATOTOBKA K OTBETY Ha BONPOCHI, COJIepKalIecs B OUIIeTe.

7. Oo0pa3oBaTe/ibHbIC TEXHOJIOTHH
[TepeueHs 00Opa3oBaTENBHBIX TEXHOJOTHM, UCHOIB3YEMbBIX MPH W3YYEHUU JAUCLUTIIMHBI
«XuMH».

TpaauunonHbie 00pa3oBaTebHbIe TEXHOJIOTHH

JucuumimmHa «XuMHUsS» TPOBOJSATCS C UCMOIb30BAHUEM TPAJUIIMOHHBIX 00pa3oBaTeilb-
HBIX TEXHOJIOTMH OPUEHTHPYIOLMECS HAa OPraHU3alM0 00pa30BaTEIbHOTO IIpolecca, Mpeanoia-
TaoIIYyI0 NMPSAMYIO TPAHCISALMIO 3HAHUH OT IpenojaBareis K CTYACHTY (IPEeUMYLIECTBEHHO Ha
OCHOBE 00BACHUTENBHO-ILTIOCTPATUBHBIX METOZ0B 00yUYeHHs ), ydeOHas 1eATeIbHOCTh CTYIEH-
Ta HOCUT B TaKUX YCIIOBUSX, KaK MPaBUJIO, PEIPOAYKTUBHBIN xapakrep. PopMbl yueOHBIX 3aHS-
TUN IO JUCIUIUINHE «XHUMHUS» C UCIIOJIb30BAHUEM TPAIUIIMOHHBIX TEXHOJIOTHi:

Jlexuuss — mocie0BaTEIbHOE M3JI0KEHUE MaTepuana B JUCLUIUIMHAPHOM JIOTHKE, OCY-
LIECTBIIIEMOE MPEUMYIIECTBEHHO BEpOATLHBIMU CpPeICTBaMU (MOHOJIOT MpernojaBaTes).

[IpakTnyeckoe 3aHATHE — 3aHATUE, MOCBALICHHOE OCBOEHUIO KOHKDETHBIX YMEHUH U
HAaBbIKOB 110 MPEIOKEHHOMY aJTOPUTMY.

JlaGopatopHasi paboTa — opranu3anus y4eOHOU paboThl C peaJbHBIMH MaTepUAIbHBIMU U
MH(OPMALIMOHHBIMU O0BEKTAaMH, 3KCIIEpUMEHTANIbHAsg paboTa ¢ aHaJIOrOBBIMU MOJIEISIMHU pealb-
HBIX OOBEKTOB.

HNHTepakTHBHBIEC TEXHOJIOTHH
ITIo mucnumuHe «XHUMHS» JIESKIUOHHBIE 3aHATHUS IIPOBOJATCA C UCIIOJIB30BAHUEM CIIEIY-
IOIMX WHTEPAKTUBHBIX TEXHOJIOTUI:
Jlexusi-BU3yanu3aus - MpeICcTaBisieT coO0N BU3yallbHYIO (OpMY IMOJAUYM JIEKIUOHHOTO
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Marepuana cpeactBamMu TCO wiam ayanOBUACOTEXHUKH (BUICO-JICKITHs). UTeHHE TaKOW JICKIIUU
CBOAMUTCS K PAa3BEPHYTOMY WJIM KPAaTKOMY KOMMEHTHPOBAHUIO MPOCMATPUBAEMBIX BU3YalIbHBIX
MarepuaioB (B BUAC cxeM, Tabmwil, rpadoB, rpadukoB, moaenei). JIeKus-Bu3yanu3amus moMo-
raer CTyJeHTaM MpeoOpa3oBBIBATh JCKIMOHHBIH MaTepual B BU3yadbHYIO (OpPMY, UTO CIIOCOO-
CTByeT (OPMHPOBAHUIO Yy HHX MPOPECCHOHAIBHOTO MBIIUICHUS 3a CYET CHUCTEMaTH3aIluu
Y BBIJICJICHHS] HAM0OJIee 3HAYMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB.

Jlexnus—poBokanus (M3JI0KEHUE MaTepuaia ¢ 3apaHee 3alUIaHUPOBAHHBIMU OIIMOKaMU).
Takoil TUn JEKUUI paccUMTaH HAa CTUMYJIMPOBAHUE OOYYAIOUIMXCA K IOCTOSHHOMY KOHTPOJIIO
npeayiaraeMoil ”HGOpPMaIlMK U TIOUCKY OIMUOOK. B KOHIIE JIEKITUU MPOBOAUTCS TUArHOCTHKA 3HA-
HUM CTYICHTOB U pa300p clIeJaHHBIX OIIHMOOK.

[To nucuummmue «Xumus» J1a00paTOPHBIC 3aHATUS MPOBOJAATCS C MCIOJb30BAHUEM Clie-
JYIOIIUX UHTEPAKTUBHBIX TEXHOJOTHI:

Pabota B MasibIx rpymnmnax — 3TO OJiHA U3 CaMbIX MOIYJISIPHBIX CTPATETU, TaK KaK OHA J1aeT
BCeM OOydarmumcs (B TOM YHCJI€ U CTECHUTEIbHBIM) BO3MOXKHOCTH y4acTBOBaTh B pPaboOTe,
MPAKTUKOBATh HABBIKM COTPYIHUYECTBA, MEKIMYHOCTHOTO OOIICHUS (B YaCTHOCTH, YMEHHUE aK-
THUBHO CIIyIIaTh, BEIpAOATHIBATh O0Ilee MHEHHUE, pa3peliaTh BOSHUKAIOIIHE pa3Horiacus). Bee aTo
yacTo OBIBACT HEBO3MOIKHO B 0OJIBIIOM KOJIJICKTHBE.

PoneBbie urpsl — coBMecTHas AeSITEbHOCTD TPYIIIBI O0yUYaIOUUXCs U MPernoaBaTess Mo
VIOpaBlIeHUEM TperojaBaTeliss ¢ I[eIbl0  pemieHus Yy4eOHbIX ©  TPOodeCCHOHATBHO-
OpUEHTUPOBAHHBIX 3a/lad MyTEM HMIPOBOTO MOJAEIUPOBAHUSA pealbHOW MPOOJIEMHON CHUTYallUH.
[To3BosIsIeT OIICHUBATh YMEHUE aHATTU3UPOBATH U pellaTh THITMYHBIC TPO(HECCUOHATILHBIC 33 1aUH.

8. YueOHo-MeToaqMUYecKOe H HH(POPMALMOHHOE O0ecneuyeHUe TUCIHIIINHBI

8.1. IlepeyeHb OCHOBHOW M JONOJHHUTEJbLHOH y4eOHOI JMTEepaTypbl, HEOOX0AMMOM
AJIs1 OCBOEHMS THCIUTLIUHBI
@) OCHOBHaA yuedHaa Tumepamypa:
1. AxmeroB H.C. O0mias u Heopranndeckast xumusi: Yue6. st By3oB /H.C. AxmeToB. — M.:
Bricmias mxoma, 2001. — 743 c.
2. I'nmunka H. JI. O6mas xumust. Yue0. qis sy3os / H.JIL. I'munaka. — M.: Kaopyc, 2013. — 728 c.
3. TopbynoB A.1., I'ypoB A.A. u nip. TeopeTnueckne oCHOBBI 001Iei XUMHUU. Yued. 1715 By30B
/A.N. T'opOynos, A.A. I'ypos - M: U3a-so MI'TY um H.O. baymana, 2003r. — 719 c.
4. Koposun H.B. O61as xumus: Yue0. a1 TeXHHYECKHX Hampas. u crietl. By3os / H.B. Koposus.- M.:
Brrcm. mk., 2006 - 556 c.
5. I'pumenxoBa T.H., Cokomnona I'.E. Xumus: yuedno-meroanueckoe nmocooue/ T.H I'pumienkosa.,
I'.E. CokonoBa - Kemeposck: KemepoBckuii rocyaapcTBeHHbIN yHuBepcurert, 2015 — 95 c.
http://biblioclub.ru/index.php?page=book red&id=437494&sr=1#
6. Xomuenko N.I". O6mas xumus./ N.I'. Xomuenko - M.: HoBas Bontna 2011r. — 462 c.
7. Xomuenko. N.I". Xomuenko I'.I1. COopuuk 3aaa4 u ynpaxkaenuit no oouieit xumun/ 1U.I". Xo-
mueHko, I'.I1. Xomuernko — M.: HoBas Bonna, 2004. — 278 c.
0) Oonoanumenvnan yueonan rumepamypa
8. Apremenko A.U. CipaBouHoe pykoBOJCTBO 1o xumuu/ A.W. Apremenko — M: Beiciias mko-
na, 2003r. — 367c.
9. AxmeroB H.C JIabopaTopHbie U CEMUHAPCKHUE 3aHATHS 110 00IIeH U HEOPraHUIECKOW XHUMHH
/H.C. AxmetoB — M: Bricmras mxkoia, 2002r. — 368c.
10. JIupun P.A..OOmas u Heoprauuueckast Xumus B Bonpocax. [locodue st By3oB / P.A. Jluaun.
2-e m3a.-M: JIpoda, 2004r. — 303c.
11. Vraii S.A. O6mas u Heopranuueckas xumus . Yue6. [lyis By3oB /S.A. Yraii. -2-e uzn.-M.:
Bricmras mkoaa, 2000. - 526 c.
12. I'pumienkoBa T.H., Cokonosa I'.E. Opranuyeckas xumusi: yueOHO-MeToaudeckoe mocobue/ T.H
I'pumenkosa., I'.E. CoxomoBa - KemepoBck: KemepoBckwii rocynapcTBeHHbIN yHUBEpCcHTET, 2015 —
115 c. http://biblioclub.ru/index.php?page=book red&id=437481&sr=1
8) nepeuens yuedOHO-MemoouuecKo20 obecneuenun:
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http://biblioclub.ru/index.php?page=book_red&id=437494&sr=1
http://biblioclub.ru/index.php?page=book_red&id=437481&sr=1

13. KanimzoBa A.M. «OcCHOBBI 001111 XUMUNY (YIEOHO-METOAMYECKOE Iocoome). AcTpaxaHb:
N3nar. nom 'AOY AO BO «AcTpaxaHCKuii FOCyJapCTBEHHbBIN apXUTEKTYPHO-CTPOUTEIBHBIN

yHuBepcute». 2016. — 67 c.

14. KanmuzoBa A.M. OCHOBBI KOJUTOMIHON XUMUH (Y4€OHO-METOINIECKOE TOCOOHE)
Actpaxanb: M3gat. nom TAOY AO BO «AcTpaxaHCKuil TOCYAapCTBEHHBIN apXUTEKTYPHO-

CTpOMUTENBHBIN yHUBEpcuTeT». 2016. —43 c.
2) nepeuenb OHNANUH-KYPCOB:

15. Omnmnaiin kype «Xumusi» http://moodle.aucu.ru/course/view.php?id=1385

8.2

IlepeyeHb HeOOXOAMMOI0 JIMIEH3HMOHHOTO U CBOOOJHO PACHPOCTPAHSIEMOIrO

NMpOorpaMMHoOro 06ecneqe}mﬂ, B TOM YHUCJI€ 0TCHYHECCTBEHHOI'O MPOM3BO/ACTBA, HCIIOJB3YEMOI0
IMpHA OCYECTBJICHUN 06pa30BaTeJ’IBHOF0 nmpouecca mo IMCuIJInHe

1. 7-Zip

2. Office 365

3. Adobe Acrobat Reader DC .
4 Internet Explorer.

5.Apache Open Office.

6. Google Chrome

7. VLC media player

8.Azure Dev Tools for Teaching
9. Kaspersky Endpoint Security

8.3. Ilepeuennb coBpeMeHHBIX NMPodecCHOHANBHBIX 0a3 JaHHBIX M HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, JOCTYNHBIX 00y4aOIMMCS IPH OCBOCHUH M CLHUTIHHBI
1. DnekrponHas nHGOPMAITMOHHO-00pa3oBaTeNbHAs cpea Y HUBEpCUTETA:

(http://edu.aucu.ru, http://moodle.aucu.ru)

2. «QNEKTPOHHO-ONOIHOTeUHAS
(https://biblioclub.ru/)

cuctemMa  «YHHBEpPCUTCTCKas  OmOIMoTeka

3. DnexkTponHo-6ubanoTeunas cucrema «IPRbooks» (www.iprbookshop.ru)
4. Hayynast snektpoHHas Oubmmoteka (http://www.elibrary.ru/)

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

6. @enepabHbIM HHCTUTYT MPOMBILUIEHHOH coocTBeHHOCTH (http://www 1 .fips.ru/)
7. [latenThas 6a3a USPTO (http://www.uspto.gov/patents-application-process/search-patents

9. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM IJIsl OCYIIeCTBJIEeHHSA

06pa30BaTe.ﬂbHOF0 nmpomecca mo JTMCuUMIIinHe

Ne HaunMeHoBaHue cnenUAILHBIX® .
. . OCHaAIIEHHOCTD CNEeNUAJIbLHBIX MOMEIeHUH U
n/n NoMelleHud U MOMeIleHnil AJIst . N
. NMOMeILEeHHU VISl CAMOCTOSITeIbHOI PadoThI
CAMOCTOSITE/ILHOI padoThI
2 3
1 Y4eOHble ayAUTOpUH JJIs TPOBEACHUS yueO- | AKTOBBIii 371

HBIX 3aHSATHUH:

414056, r.Actpaxanb, yin. Tartuuena, 18a,
AaKTOBBIH 34

414056, r.Actpaxanp, yi. Tarumea, 18a
Ne204;

414006, r.Actpaxans, nep. [llaxrepckuii /
yi. JL.Toncroro/yn. Ceuenosa 2/29/2,
Ne 208

Kommnext yue6HOH Mebenn

[lepeHOCHOW KOMIUIEKT MYJIbTUMEIMHHOTO 000pyn0Ba-
HUS

Joctyn kK nHPOPMaIMOHHO-TEIEKOMMYHUIIMOHHON CETH
«HTEpHET»

Ne204

Komrmurekr yueOHol Mebemnu.

CranuoHapHBIH MyJIbTUMEIUHHBIN KOMIUIEKT

Hoctyn k nHPOPMAITMOHHO-TEIEKOMMYHUITMOHHON CETH
«HTEepHET

Ne208

Kommnext yue6HO# Mebenn.

[lepeHOCHOW KOMIUIEKT MYJBTUMEIUHHOTO 00OpyI0Ba-
HUSA

Crenn «Okpacka HHAUKATOPOB B PA3IUUHBIX CPEIAX»
Crenn «Ha3BaHue KHCIOT ¥ KHCIOTHBIX OCTaTKOBY»
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Crenp «Ilepuoguueckas cucrema J[.U. MenneneeBa»
BerTsbkHOM 1mIKad

Moiika 111 XUMUYECKOHM TOoCyIbl XUMUYECKasl Tocyaa 1
XUMHUYECKUE PEAKTUBBI,

MydenpHas neus

CymunpHbIN KA

Becsl aHanuTuueckue

Becsl anekrpuueckue

Joctyn kK nHPOPMaMOHHO-TEIEKOMMYHUIIHOHHON CETH
«uTepHeT

2 [TomemieHus 1t caMOCTOSTENBHON paboThI

414056, r.Actpaxans, ya. Tatuiesa, 22a,
Ne201, Ne203;

414056, r.Acrpaxanp, yn. Tarumesa, 180,
OMOIMOTEKA, YUTAILHBIH 37

Ne201

Kommekr yueOHOM Mebenu

Komnsroreps! -8 mrT.

Joctyn kK nHpOPMaMOHHO-TEIEKOMMYHUIIHOHHON CETH
«aTepHET

Ne203

Kommnext yue6HOI MeOenn

Komnetorepst -8 mit.

Joctyn kK nHPOPMAIIMOHHO-TEIEKOMMYHUIIHOHHON CETH
«aTepHEeT

0u0IHOTEeKA, YNTAJIbHBIN 3271,

Kommnext yue6HO Mebenn

Komnbroteps! - 4 mit.

Hoctyn k uHGOPMAIIMOHHO-TEICKOMMYHHUITMOHHON CEeTH
«uTepreT

10. OcoGenHocTH opraHu3auuu 00y4YeHHUs MO TUCHUIUINHE «XHUMHUS» A MHBAJIU-
JI0B M JIMI] C OTPAHNYeHHBIMH BO3MOKHOCTSMU 3/10POBbSI

I[J’If[ 06yanOIIII/IXC$I 13 4KUCjia MHBAJIWJ0B U JIMI C OIrpaHUYCHHBIMH BO3MOKHOCTAMM 3]10-
POBBSI HAa OCHOBAaHHMU MHCBMEHHOTO 3asiBICHUS IUCHUILIMHA «XUMHS» PEANTU3yeTCsl C y4eTOM
0COOCHHOCTEN MCUXO0()U3NUECKOTO pPAa3BUTHS, WHIUBUAYAIbHBIX BO3MOXHOCTEH M COCTOSHUS
3J10pOBbsI (ajiee — HHAMBHUYaIbHBIX OCOOEHHOCTEI).
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JIncr BHeceHHsI TOMOJTHEHU M U3MEHEeHHu
B pa0o4y10 nporpaMmy y4eO0HOM JMCIUIIIHHBI

«XHUMUD)
(HaMeHOBaHWE AUCIIUTIIINHBI )

Ha 2020 - 2021 yyeOHBbIii o/

Pabouass mporpamma mnepecmoTpeHa Ha 3acenanuu kadenpsl «IloxkapHas 0e30macHOCTbL M
BO/J0MO0JIb30BaHUEY,

npotokos Ne 8 ot 23.03.2020 .

3aB. kadenpoit

7 .
[2 et /___Illukyneckag O.M. /
y4eHas CTENEHb, YUEHOE 3BaHUE TIOITUCH - n.0. o.

B pa6011y10 mporpamMmy BHOCATCS CIICAYHOIINEC U3MCHCHUS:

B nynkr 8.1 BHeceHbI cielyrole N3MEHEHUS:

KanuzoBa A.M. Xumus. Metoauueckue ykazaHusi K CaMOCTOSATEJIbHOW paboTe A CTYAEHTOB
cnenuansHocty 20.05.01 «IloxapHast Oe30macHOCTb» OYHOW M 3a04HOM (QopM OOydeHHsS] —
Actpaxans:. 2020. — 17c.

CocraBuresnb U3MEHEHUHN U JOMOTHEHUH: % L i
K.X.H., TOIEHT (Y /__KanuzoBa AM. /

y4€Hasl CTENEeHb, yYEHOE 3BaHHE (moAmcs) Hn.0. ®.

IIpencenatens MKH «Cmpoumenvcmeo» HanpaBieHHOCTh (npoduib) «IIpombinuieHHOE U

IpaXXJIaHCKOC CTPOUTCIILCTBO»

( // 7/ O.A.PasunkoBa/
(o AIHCE) n0.®

[Ipencenarens MKH «Cmpoumenvcmeoy HaNpaBIeHHOCTh (Tpoduiib) «IKcnepTuza M

YHpaBJIC€HUC HEABUKUMOCTBIO

/ /H.B.KymuukoBa/
TIHCh) n.0. @

[Ipencenarens MKH «Cmpoumenscmeo» nanpaBieHHOCTh (poduiis) «TermnorazocHadxxeHue u

BEHTHJISIIHS
A~ |_E.M.Jlep6acoBa_/
/(nommcr,) 1.0.®

IIpencenatens MKH — «Cmpoumenscmeo» wnanpaBieHHOCTb (mpodmiis) «BomocHaOxeHue u
BOJIOOTBEICHUEY

ﬁ("" /_O.M.Illukynbckas /
~’(HOILHI/ICL) ' n.0.d




AHHOTANUA

nporpamMme K pado4ei Iy CHUIIMHBI (MOAYJIs1) «XuMmus» 110 HANIPABJICHUIO MOATOTOBKH
08.03.01. «Cmpoumenvcmeo» npoghuip noozomosxu «Ilpomviuinennoe u zpaxcoanckoe
cmpoumenscmaeoy, « Tennozazocnabvrwcenue u eenmunayuny, «Booocnaoiicenue u 600oomee-
oenuey», «IKcnepmu3za u ynpaesieHue He08UINCUMOCMbIO)

Oobwan mpyooemKkocmoy OUCYUNIAUHBL COCTABISET 3 3aUETHBIC SAMHUIIBL.
Dopma npomerncymouHoz0 KOHMPOJIA: IK3AMEH.

Heabio yueOHOI TUCHUIUTUHBL «Xumuay siBiserca GOpMUPOBAHUE KOMIIETEHLIUN 00y-
YAFOIIUXCS B COOTBETCTBUU-C TpeboBaHUsMU DeepabHOTO TOCYIapCTBEHHOTO 00pa30BaTeb-
HOTO CTaHJapTa BbICHIEro oOpazoBaHus 1o HampaBieHHto noarotoBku 08.03.01 «Crtpowutensb-
CTBO».

YueOnas aucuumianHa «XuMus» BXoauT B biaok 1, obazamenvnon wacmu. s
OCBOCHUS AUCITUIUIMHBI HEOOXOAUMBI 3HAHUS, TIOJYUCHHBIC TTPH U3YUYCHUH CIIEAYIOIINX TUCIIH-
WINH: «Xumuan, «Quzuka», N3ydaeMble B CPEAHEH ILIKOJIE.

Kpartkoe cogep:xanue JTUCHUIIMHBI (MOAYJIs):

Pa3znen 1. PeakimoHHass cocOOHOCTh BELIECTB: MEPHOIAMYECKAs CHCTEMa 3JIEMEHTOB,
KHCJIOTHO-OCHOBHBIE U OKHCIUTEIHHO-BOCCTAHOBUTEILHBIE CBOMCTBA BEIIECTB, BUIBI XMMHYE-
CKOU CBSI3U, KOMILJIEMEHTAPHOCTb.

Paznen 2. XuMuueckre CUCTEMBI: paCTBOPBI, TUCIIEPCHBIE CHCTEMBIL,3JIEKTPOXUMUUECKUE
CHUCTEMBI, IOJTUMEPBI U OJIUTOMEPBI, XUMUYECKasi KHHETUKA,YHEPreTUKAa XUMUYECKUX IIPOLIECCOB,
XUMHUYECKOe U (a30BbIC PaBHOBECHS, CKOPOCTHPEAKIIUI U METOJIBI €€ PETyJIMPOBAHMS, IIEKTPO-
713, KOPPO3Usl METAJIOB U 3aIlUTa OT KOPPO3HUH.

3BBeaytonmit kadeapoit Zf[[ o ukyasckas O.M./
MOAIUCE O.1.0.




PEILIEH3USA
Ha pabo4yI0 NporpaMMy, OlleHOYHbIEe U MeTOUYECKHEe MATEPHAJIbI
o JUCHHUILINHE «XHMHI»

OOII BO no nanpasJjieauo noarorosku 08.03.01 «Cmpoumensvcmeoy,
HaNpaBJIeHHOCTH (MPopuinb) «IIpombiuiiennoe u 2paxcoanckoe cmpoumenbCmeo,
«Tennozazocnabocenue u eenmunauusn», «Booocnabacenue u 6o0oomeeoenuey,
«IKcnepmus3za u ynpaeieHue Hed8UHCUMOCHbIO)

10 NporpamMme daxanaspuama

Jrwomunon Anexcanopoeou J[rcuzonoii (nanee 1o TEKCTY PELEH3EHT), MPOBEICHA
perieH3ust pabodeld MPOrpaMMBbl, OIEHOYHBIX W METOJUYECKHUX MAaTEepPHAIOB MO TUCIUILUIMHE
(momyno) «Xumusn OIIOIT BO no nanpasnenuto moarotoBku 08.03.01 «Cmpoumenscmeoy,
pazpaborannoii B ['AOY AO BO «AcTpaxaHCKuil TOCYAApCTBEHHBI apXUTEKTYpPHO-
CTPOUTEINbHBIN YHUBEpPCUTET», HA Kadenpe «lloxmcapnas 6e3onacnocmov u 6000n01b308aHUE)
(pa3zpaboTuuk — douenm, K.x.H., Kanuzoea Anvpus Manyyposna).

PaccMoTpeB mpencTaBiI€HHBIE HA PEIEH3UI0 MaTepuaibl, PELEH3eHT MpUIIeT K
CJIEIYIOIIMM BBIBOJAM:

[TpenbsBnennas paboyas mporpamMma yueOHOU TUCIHUILUIMHBL «Xumuny (1anee mo TeKCTy
[Tporpamma) cootBercTByeT TpeboBanusm PI'OC BO no nanpasienuto noaroroku 08.03.01
«Cmpoumenscmeo», YTBEPXKIECHHOTO TpUKa3oM MuHHUCTEpCTBa 00pa3oBaHUsS U HAyKu
Poccuiickoit ®enepaunu om 31 maa 2017 2., Noe481 w 3apeructpupoBaHHOrO B MuHIOCTE
Poccuu 23 urwona 2017 2. N 47139.

[IpencraBnennas B [IporpamMmme akTyalnbHOCTh YYE€OHOM JUCHMIUIMHBI B paMKax
peanuzanuu OIIOII BO He moaneXutT COMHEHHIO — AUCHMILIUHA OTHOCHUTCS K 00A3amenbHoll
yacTu yueoHoro nukiia biok 1 «/{uctumimnel (Mogynn)y.

[IpencraBnennsie B Ilporpamme menu yuyeOHOW TUCHUIUIMHBI  COOTBETCTBYIOT
tpeboBanusim DPI'OC BO no nanpasnenuto noozomosexku 08.03.01 «Cmpoumenscmeo»
HampaBleHHOCTh  (podunb)  «llpombiuwnennoe u  2paxcoanckoe CmMpoOUmMenbCMeoy,
«Tennozazocnabdocenue u  eenmunayusa», «Bodocnabiycenue u  600oomeedenuey,
«IKcnepmusa u ynpagienue He08UNICUMOCHBIOY.

B coorBerctBum ¢ Ilporpammoit 3a aucuuruimHOW «Xumusa» 3akperuieHsl 1
KomnemeHnys, KoTopas pean3yeTcsi B OObSIBICHHBIX TPEOOBaHUSX.

Pesynbrarel 00ydyeHus, mpeacTaBieHHble B [Iporpamme B KaTeropusix 3HaTh, YMETb,
BJIQJIETh COOTBETCTBYIOT CHEIU(UKE U COACPKAHUIO TUCIUTUIUHBI (MOIYIISI) U JEMOHCTPUPYIOT
BO3MO>KHOCTH TIOJIYYE€HHUSI 3asBJICHHBIX PE3yIbTaTOB.

VYyeOHast TUCHUIUINHA «XuMmuay B3auMocBs3aHa ¢ apyrumu guctumanHamu OITOIT BO
no HampaiaeHuo noArotoBku 08.03.01 «Cmpoumenscmeo» HanpaBiIeHHOCTh (TIPouIIb)
«Ilpomviuunennoe u  cpasxicoanckoe  cmpoumenvcmeo», «Tennozazocnabdycenue u
eenmunayuay, «Booocnabircenue u e6o0oomeedenue»n, «IKcnepmuza u ynpaeieHue
HeO8UICUMOCHIBbIO» Y1 BO3MOKHOCTH TyOTHPOBAHUS B COJCPKAHUH HE BBISBICHA.

[IpencraBnennas  Ilporpamma  mpeamonaraeT  WCIOJIb30BAHWE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUN TPU peaTu3allii Pa3NuYHbIX BUIOB Y4eOHOU paboThl. Dopmbl
00pa3oBaTeNbHBIX TEXHOJIOTHI COOTBETCTBYIOT CIICIM(UKE TUCIIUTIITAHEI.

[IpencraBnennpie U omnucaHHble B IIporpamme Qopmbl Tekyined OLEHKH 3HAHHUMA
COOTBETCTBYIOT CHEIM(UKE TUCITUTUIMHBI U TPEOOBAHUSM K BBIITYCKHHUKAM.

[TpomexxyTouHasi aTTecTallud 3HaHUN OakanmaBpa, mTpeaycMoTpeHHas [IporpamMmoii,
ocymiecTBisieTcss B opme skzamena. OopMbl OIEHKH 3HAHWW, TpelcTaBlieHHble B Paboueit
porpaMMe, COOTBETCTBYIOT CrielU(UKEe JUCIUILTNHBI U TPEOOBAHUSAM K BBIITYCKHHKAM.

Y4eOHO-MeToIuYeCKOe obecreyeHne TUCIUIUIMHBI (MOYJIs) MPEICTaBICHO OCHOBHOM,
JOTIOTHUTENIFHOW JINTEPaTypol, MHTEPHET-pecypcaMu U cOOTBeTCTBYeT TpeboBanusmM OI'OC
BO no namnpasnenuto moarotoBku 08.03.01 «Cmpoumenscmeo» HanpaBIeHHOCTb (TTPOQHIIb)
«Ilpomviuunennoe u  2pasdxicoanckoe  cmpoumenvcmeo», «Tennozazocnaodrwcenue u



eenmunayuay, «Boodocnabrycenue u eoooomeedenuey, «IKcnepmuza u ynpasieHue
HeOBUNHCUMOCIBIOY .

MarepuanbHO-TeXHHUECKOEe oOecrniedeHrne cooTBeTcTByeT TpeboBanusm OI'OC BO mo
HarpaBjeHuto noarotoBku 08.03.01 «Cmpoumenvcmeo» n criendpuke TUCIUILUTAHBI «XUMUAY
1 00ecreynBacT MCIOIb30BAHUE COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX
METOJ/IOB 00yUYEHHS.

[IpencraBneHHbple HA PEICH3UIO OICHOYHBIE W METOJUYECKHE MaTepUaNIbl 110
HarpaBjaeHuto moarotoBku 08.03.01 «Cmpoumenvcmeoy», pa3pabOTaHbl B COOTBETCTBUU C
HOPMAaTUBHBIMH JJOKYyMEHTaMHU, MPEACTABICHHBIMU B TIporpamMme. OIIEHOYHBIE U METOIUYECKUE
MaTepuaibl MO JUCHUIUIMHE «Xumuay» TpelHa3HaueHbl [UIsi TEKYIIero KOHTPOIsS U
MIPOMEKYTOYHOM aTTECTAIlMU U MPEJCTABISICT COO0M COBOKYIMHOCTh pa3paboTaHHBIX Kadeapoit
«lloscapnaa 6e3onacnocmev u 6000n01b306aHUE» MATEPUATIOB JJISl YCTAHOBJICHUS] YPOBHA U
KaueCcTBa JIOCTIKEHUSI 00yUJaIONUMUCS Pe3yIbTaTOB 00yUCHUSI.

3aagyamMyl OLIEHOYHBIX U METOJUYECKHX MAaTepUajoB SIBISIETCS KOHTPOJb U YIpaBlICHUE
MpOLIECCOM, MPUOOpEeTeHUsT OOYYaAIOIIMMUCS 3HAHWM, yMEHHM, HABBIKOB M KOMIIETEHIIUH,
3asBJICHHBIX B 00pa30BaTeNbHOM MPOrpaMMe Mo JaHHOMY HampaBICHUIO OTOTOBKH.

O1neHOYHBIC U METOMYECKHE MAaTEPHUAIIBI IO TUCITUTUIMHE «XUMU TIPEICTABICHBIL:

1) TunoBkIe 3aaHus A7 MOBEACHHS IPOMEXKYTOYHOM aTTECTAIMH: TUIIOBBIE BOIIPOCHI K
9K3aMEHY; 2) THIIOBBIC 3aJlaHUs IS TPOBEACHHS TEKYIIETO KOHTPOJS: THUIIOBBIC 3aJaHUS K
KOHTPOJIbHOM paboTe, TUIOBBIC 3aJaHUs ISl YCTHOTO OIPOCa, TUIIOBBIE TECTOBBIC 3aJlaHUS,
3aIuTa JJabopaTopHOU paboThl; 3) KPUTEPHUH U IIKAJIa OIICHUBAHUS KOMITETESHITUI Ha Pa3IMIHbIX
sTanax ux ¢opmMupoBaHus; 4) METOAMYECKHME MaTepHalibl, OIpPEAeSIoNIe MPOLEaYPhI
OIICHWBAHMS 3HAHWKA, YMCHHH, HABBIKOB, XapaKTEPU3YIOIIUX J3Talbl  (OPMHUPOBAHUS
KOMIETECHIUI.

JlaHHBIE MaTepUaNIbl TO3BOJISIOT B IOJHOM Mepe OIEHUTh pPe3yiabTaThl OOyUEHHUsS IO
muctumiiae  «Xwumua» B ATACY, a Takke OLEHUTh CTeNeHb CHOPMHUPOBAHHOCTU
KOMIIETCHIINH.

OBIIUE BbIBO/IbI

Ha ocHOBaHMM NpOBENEHHON PELIEH3UHM MOXKHO CHENIaTh 3aKJIIOUYEHHE, YTO XapakTep,
CTPYKTypa M coJiepkaHue pabouell MporpaMMbl, OLEHOYHBIX M METOJUYECKHX MaTepHaJIOB
aucuuriiauiel - «Xumua»  OIIOII  BO no  wHampaBinenuto  noarotoBku — 08.03.01
«Cmpoumenscmeo»,, o TporpamMme Oakanagpuama, pazpabOTaHHAS OOUEHMOM, K.X.H.,
Kanu3zoeoii Anvgpuéin Manuypoenoit coorserctByer TpedoBanusm OI'OC BO, coBpeMeHHBIM
TpeOOBaHUSIM OTpACIU, pPBIHKA TpPyJa, NPO(ECCHOHANBHBIX CTAHAAPTOB IO HANPABJICHHUIO
noarotoBku 08.03.01 «Cmpoumenscneo» 1 MOTYT OBITH PEKOMEHIOBaHbBI K UCIIOJIb30BAHUIO.

Penenszenr:
K.X.H., JIOIICHT, 3aB. Kadeapoii
«AHanMTHYeCKas U pU3MIecKas XUM

/[xurona JI.A./
®.U. 0.




PEILIEH3USA
Ha pabo4yI0 NporpaMMy, OlleHOYHbIEe U MeTOUYECKHEe MATEPHAJIbI
o JUCHHUILINHE «XHMHI»

OOII BO no nanpasJjieauo noarorosku 08.03.01 «Cmpoumensvcmeoy,
HaNpaBJIeHHOCTH (MPopuinb) «IIpombiuiiennoe u 2paxcoanckoe cmpoumenbCmeo,
«Tennozazocnabocenue u eenmunauusn», «Booocnabacenue u 6o0oomeeoenuey,
«IKcnepmus3za u ynpaeieHue Hed8UHCUMOCHbIO)

10 NporpamMme daxanaspuama

Cepzeem Bacunveeuuem Jlacmouxkunvim (1anee Mo TEKCTYy PELEH3EHT), MPOBEACHA
perier3ust pabodeld MPOrpaMMbl, OIEHOYHBIX W METOJUYECKHUX MAaTEpPHAIOB MO TUCIUIUIMHE
(momyno) «Xumusn OIIOIT BO no nanpasnenuto moarotoBku 08.03.01 «Cmpoumenscmeoy,
pazpaborannoii B ['AOY AO BO «AcTpaxaHCKuil TOCYAAapCTBEHHBI apXUTEKTYpPHO-
CTPOUTEINIbHBIN YHUBEPCUTET», HA Kadenpe «lloxmcapnas 6e3onacnocmsv u 6000n01b308aHUE)
(pa3zpaboTuuk — douenm, K.X.H., Kanuzoea Anvpus Manyyposna).

PaccMoTpeB mpencTaBiI€HHBIE HA PEIEH3UI0 MaTepuaibl, PELEH3eHT MpUIIeT K
CJIEIYIOIIMM BBIBOJAM:

[TpenbsBnennas paboyas mporpamMma yueOHOU TUCIHUILUIMHBL «Xumuny (1anee mo TeKCTy
[Tporpamma) cootBercTByeT TpeboBanusm PI'OC BO no nanpasienuto noaroroku 08.03.01
«Cmpoumenscmeo», YTBEPXKIECHHOTO TpUKa3oM MuHHUCTEpCTBa 00pa3oBaHUsS U HAyKu
Poccuiickoit ®enepaunu om 31 maa 2017 2., Noe481 w 3apeructpupoBaHHOrO B MuHIOCTE
Poccuu 23 urwona 2017 2. N 47139.

[IpencraBnennas B [IporpamMme akTyaldbHOCTh YYE€OHOM JUCIMIUIMHBI B paMKax
peanuzanuu OIIOII BO He moaneXutT COMHEHHIO — AUCHMILIUHA OTHOCHUTCS K 00A3amenbHoll
yacTu yueoHoro nukiia biok 1 «/{uctumimnel (Mogynn)y.

[IpencraBnennsie B Ilporpamme menu yuyeOHOW TUCHUIUIMHBI  COOTBETCTBYIOT
tpeboBanusim DPI'OC BO no nanpasnenuto noozomosexku 08.03.01 «Cmpoumenscmeo»
HampaBleHHOCTh  (podunb)  «llpombiuwnennoe u  2paxcoanckoe CmMpoOUmMenbCMeoy,
«Tennozazocnabdocenue u  eenmunayusa», «Bodocnabiycenue u  600oomeedenuey,
«IKcnepmusa u ynpagienue He08UNICUMOCHBIOY.

B coorBerctBum ¢ Ilporpammoit 3a aucuuruimHOW «Xumusa» 3akperuieHsl 1
KomnemeHnys, KoTopas peau3yeTcsi B OObSIBICHHBIX TPEOOBaHUSX.

Pesynbrarel 00ydyeHus, mpeacTaBieHHble B [Iporpamme B KaTeropusix 3HaTh, YMETb,
BJIQJIETh COOTBETCTBYIOT CHEIU(UKE U COACPKAHUIO TUCIUTUIUHBI (MOIYIISI) U JEMOHCTPUPYIOT
BO3MOYKHOCTH TIOJIYYE€HHUSI 3asBJICHHBIX PE3yJIbTaTOB.

VYyeOHast TUCHUIUINHA «XuMmuay B3auMocBs3aHa ¢ apyrumu guctumanHamu OITOIT BO
no HampaiaeHuo noArotoBku 08.03.01 «Cmpoumenscmeo» HanpaBiIeHHOCTh (TIPouIIb)
«Ilpomviuunennoe u  cpasxicoanckoe  cmpoumenvcmeo», «Tennozazocnabdycenue u
eenmunayuay, «Booocnabircenue u e6o0oomeedenue»n, «IKcnepmuza u ynpaeieHue
HeO8UICUMOCHIBbIO» Y1 BO3MOKHOCTH TyOTHPOBAHUS B COJCPKAHUH HE BBISBICHA.

[IpencraBnennas  Ilporpamma  mpeamonaraeT  WCIOJIb30BAHWE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUN TPU peaTu3allii Pa3NuYHbIX BUIOB Y4eOHOU paboThl. Dopmbl
00pa3oBaTeNbHBIX TEXHOJIOTHH COOTBETCTBYIOT CIICIU(UKE TUCIIUILIAHEI.

[IpencraBnennpie U omnucaHHble B IIporpamme Qopmbl Tekyined OLEHKH 3HAHHUMA
COOTBETCTBYIOT CHEIM(UKE TUCITUTUIMHBI U TPEOOBAHUSM K BBIITYCKHHUKAM.

[TpomexxyTouHasi aTTecTallud 3HaHWUK OakanmaBpa, mpenycMmoTpeHHas IIporpammoit,
ocymiecTBisieTcss B opme skzamena. OopMbl OIEHKH 3HAHWW, TpelcTaBlieHHble B Paboueit
porpaMMe, COOTBETCTBYIOT CrielU(UKEe JUCIUILTNHBI U TPEOOBAHUSAM K BBIITYCKHHKAM.

Y4eOHO-MeToIuYeCKOe obecreyeHne TUCIUIUIMHBI (MOYJIs) MPEICTaBICHO OCHOBHOM,
JOTIOTHUTEIIFHOW JINTEPaTypol, MHTEPHET-pecypcaMu U cOOTBeTCTBYeT TpeboBanusmM OI'OC
BO no namnpasnenuto moarotoBku 08.03.01 «Cmpoumenscmeo» HanpaBIeHHOCTb (TTPOQHIIb)
«Ilpomvruunennoe u  2pasdxicoanckoe  cmpoumenvcmeo», «Tennozazocnadrcenue u



eenmunayuay, «Boodocnabrycenue u eoooomeedenue», «IKcnepmuza u ynpaeieHue
HeOBUICUMOCIBIOY .

MarepuanbHO-TeXHHUECKOEe oOecrniedeHrne cooTBeTcTByeT TpeboBanusm OI'OC BO mo
HarpaBjeHuto noarotoBku 08.03.01 «Cmpoumenvcmeo» n criendPpuke TUCIUIUTAHBI «XUMUAY
1 o0ecrieunBaeT MCIOIb30BAHUE COBPEMEHHBIX 00pa30BaTeIbHBIX, B TOM YUCIIC HHTEPAKTUBHBIX
METOJIOB O0y4YECHHUSI.

[IpencraBieHHBIE Ha PEIECH3WIO OICHOYHBIE W METOJUYECKHE MaTepUabl  I10
HarpaBjeHuto noarotoBku 08.03.01 «Cmpoumenvcmeo», pa3paboTaHbl B COOTBETCTBUHU C
HOPMAaTUBHBIMH JJOKYMEHTaMHU, MPEACTABICHHBIMU B TIporpamMme. OIIEHOYHBIE U METOIUYECKUE
MaTepuaibl MO JUCHUIUIMHE «Xumuay» TpelHa3HaueHbl [UIsi TEKYIIero KOHTPOIsS U
MIPOMEKYTOYHON aTTECTAIlMU U MPEICTABISICT COO0M COBOKYIMHOCTh pa3paboTaHHBIX Kadeapoit
«lloscapnaa 6e3onacnocmev u 6000n01b306aHUE» MATEPUATIOB JJIS YCTAHOBJICHUS YPOBHA U
KaueCcTBa JIOCTIKEHUSI 00yUJaOIUMUCS Pe3yIbTaTOB 00YUCHUS.

3aagyamMyl OLIEHOYHBIX U METOJUYECKHX MAaTepUajoB SIBISIETCS KOHTPOJb U YIpaBJICHUE
MPOIIECCOM, MPUOOpeTeHUs] OOYYAIOIIMMUCS 3HAHUM, yMEHHUH, HaBBIKOB W KOMIICTCHIIHM,
3asBJICHHBIX B 00pa30BaTeNbHON MPOrpaMMe Mo JaHHOMY HalpaBICHUIO MOTOTOBKHU.

O1neHOYHBIC U METOAMYECKHE MATEPHUAIIBI TIO TUCITUTUINHE «XUMUs TIPEIICTABICHBL:

1) TunoBkIe 3aaHus A7 MOBEACHHS IPOMEXYTOUHON aTTECTAIMH: TUIIOBBIE BOIIPOCHI K
9K3aMEHY; 2) THIIOBBIC 3aJlaHUs IS TPOBEACHHS TEKYIIETO KOHTPOJS: THUIIOBBIC 3aJaHUS K
KOHTPOJIbHOM paboTe, TUIIOBBIC 3aJaHMs JUIsl YCTHOTO OIpOCa, TUIIOBBIE TECTOBBIE 3aJlaHUS,
3aIuTa JJabopaTopHOU padoThl; 3) KPUTEPHUH U IIKAJIa OIICHUBAHUS KOMITETESHITUI HA Pa3IMIHbIX
sTamax wux QopmupoBaHus; 4) METOIWYECKHUE MAaTEpUasbl, OMPEISISIIONINEe TPOLEAYPhI
OIICHWBAHMS 3HAHWHA, YMCHHM, HAaBBIKOB, XapakTEPHU3YIOMUX JTanbl  (HopMHpOBaAHUS
KOMIIETEHIIN .

JlaHHBIE MaTepUaIbl TO3BOJISIOT B IOJHOM MEpe OIEHUTh pPe3yabTaThl OOyUEHHUs IO
muctuminae  «Xwumua» B ATACY, a Takke OLEHUTh CTENeHb CPOPMUPOBAHHOCTU
KOMIIETEHIIUH.

OBLIME BbBIBO/bI

Ha ocHOBaHMM NPOBENEHHOW PELIEH3MM MOXKHO CIIENaTh 3aKJIIOUYEHHUE, YTO XapakTep,
CTPYKTypa U cojepxaHue pabouell MporpaMMbl, OLIEHOYHBIX M METOJUYECKHX MaTepHasioB
qucuuriuiel - «Xumua»  OIIOII  BO no  wHampaBinenuto  noarotoBku — 08.03.01
«Cmpoumenvscmego»,, 1O TporpamMMme Oaxanagpuama, pa3padbOTaHHAS OOUEHMOM, K.X.H.,
Kanusoeoii Anvgpuéin Manuyypoenoii coorserctByeTr TpedboBanusm @I'OC BO, coBpeMeHHbIM
TpeOOBaHUSAM OTpaciid, pPbIHKAa TpyAd, Mpo(ecCHOHAIBbHBIX CTAaHAAPTOB IO HAMPaBIECHUIO
noarotoBku 08.03.01 «Cmpoumenscmeo» M MOTYT ObITh PEKOMEHOBAaHBI K UCIIOIb30BaHUIO.

PenienseHnT:

I'enepanbHBIN TUPEKTOP

AO IIN «AcTpaxaHIpaxIaHIIPOEKT» C.B. Jlactroukun
JlomKHOCTB, Opranu3anus MOJINCH N.0.0.
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1.2.3.

COLEPXKXAHHUE:

O1neHOYHBIE U METOUYECKHE MaTEPUAIIBI ISl IPOBEIECHUS IPOMEKYTOUHOMN
aTTECTAllMU ¥ TEKYILET0 KOHTPOJIA 00yJaromuXxcs Mo JUCUUTUINHE

[TepeueHb KOMIETEHIINN C YKa3aHHEM ATANoB UX ()OPMUPOBAHUS B MIPOIIEC-
ce OCBOEHHS 00pa30BaTeIbHON IPOrpaMm

Onucanue nokasaresnaeil 1 KpUTEpUEB OLIEHUBAHUS KOMIIETEHLIUN Ha pas3-
JUYHBIX 3Tanax UX GOpMUPOBAHUS, ONMCAHUE LKAl OLlEHUBAHMSI

[Tepeuenp OLIEHOYHBIX CPEACTB TEKYIIEH POPMBI KOHTPOJIS

OmnncaHue nokasareliel u KpUTCPUCB OLICHHUBAHUA KOMHeTeHHI/Iﬁ 1o AMCIu-
IJIMHC HA PA3JIMYHbIX STallaX UX q)OpMI/IpOBaHI/IH, IMMHMCAaHMUEC IIKaJl OOCHU-
BaHUA

[Ixana orieHnBaHus

TunoBble KOHTPOJIbHBIE 3aJJaHKs] WM UHbIE MaTepUallbl, HEOOXOAUMBIE IS
OLIEHKU 3HaHUM, yMEHUH, HABBIKOB, XapaKTEPU3YIOIUX 3TaIlbl (OPMHUPOBa-
HUSl KOMIIETEHLIUH B IIPOLIECCE OCBOEHMSI 00pa30BaTEIbHON MTPOrpPaMMBbl

IlepeyeHp M XapaKTEpUCTUKHU NPOLEAYpPHl OLEHWBAHUSA 3HAHWWA, YMEHUH,
HaBBIKOB, XapaKTEPU3YIOIIMX 3Tabl (POPMUPOBAHUS KOMITETEHIIUN

[Tpunoxenue 1
[Tpunoxxenue 2
[Tpunoxxenue 3
[Tpunoxxenue 4
IIpunoxenue 5

[Tpunoxxenue 6

Crp.

14

15

19

20
22
27
32
40
43



1. OueHoYHbIC U METOAUYECKHE MATEPHAJBI JAJIsl MPOBEJIeHUs NMPOMEKYTOYHON aTTeCTAMU U TeKYLIero KOHTPOJsA 00y4alo-
IIMXCS 110 JUCHHILIMHE (MOLY110)
OneHoYHbIE U METOJUYECKHE MaTEPHUAIIbI SBIISIETCSA HEOTHEMIIEMOM YacThIo pabouell nporpaMmel qucuuiuivesl (nanee PI1/]) u npencraBieHs! B BU-

A€ OTACIBbHOI'O JOKYMCHTA

1.1. IlepeyeHb KOMIETEHIHIi ¢ yKa3aHHeM 3TanoB uX (GOPMHUPOBAHNSI B MPoIlecce OCBOEHHUsI 00Pa30BaTeJIbHON MPOrpaMMbl

HNHaekc u Homep pa3jgena gucuu-

(hopmy.in- NuaukaTopbl 10CTHKEHUS] KOMIIeTeH M, ILUIMHBI (B COOTBET- @®opMbI KOHTPOJISl ¢ KOHKpe-
POBKA KOM- ycranoBiaenHblie OIIOIT crBum ¢ n.5.1 PI1J1) TH3alHeH 3aJaHuA
nereHun N 1 2

1 2 3 4 5 6
OIIK-1 - OIIK-1.1 3HaTh:
crocobeH pe- | BrisBnenue u - KiaccuuKauo GU3NIECKUX U XUMUYe- TUNoBON KOMIUIEKT 3a/1aHui
IaTh 3a7a4M | Kiaccuukanus CKHX MPOILIECCOB, IPOTEKAIOLINX HA O0BEKTE X ¢ ISl TECTOB
npodeccno- | GU3NYECKUX U XU- | IpOPECCHOHATBHOMN IeATEIbHOCTH (UTOroBOE TECTUPOBAHUE)
HaJBHOM JIesl- | MUYECKHUX TPOoIec- (Bompockr 1-40)
TEJIbHOCTH Ha | COB, MPOTEKAIOIIHNX X Onpoc (11-46)

OCHOBE HC- Ha 00BEKTE Mpo-

MOJIb30BaHUs | (EeCCHOHATIBLHOM X Ox3ameH (10-18)

TEOpEeTHYE- | AESITEIIbHOCTU VMeTh:

CKHUX U TMpaK-
TUYECKUX OC- - BBIIBJISITH M KJIaCCU(UIIUPOBATH HU3UIE-
HOB ecTe- CKHME U XUMUUYECKHE MPOLECCHI, TPOTEKAIO-

CTBEHHBIX U HIMX Ha 00bEKTe NpodeccrnoHalbHON fes- X X KonTponbnas padbora
TEXHUYECKUX TEIBbHOCTH
HayK, a TaK¥Ke
MareMaruye- NmeTh HABBIKH:

CKOTO arnmapa-
Ta - BBISIBJICHUS U Kilaccupukanuu pusnde-
CKHMX U XMMHUYECKHUX MPOLECCOB, MPOTEKa-
IOIUX Ha 00BEKTE MPOPECCHOHATBHON JesI- X X 3amura nabopaTopHEIX paboT
TEIBbHOCTH
OIIK-1.3 3HaTh:




Onpenenenue xa-
PaKTEPHUCTUK XU-
MHYECKOTO MPO-
necca (sBJaeHus),
XapaKTEePHOTO JIS
00BeKTOB Tpodec-
CHOHAJIBHOU Hes-
TEIHHOCTH, Ha OC-
HOBE DKCIIEPUMECH-
TaJILHBIX HUCCIIEH0-
BaHUM

- XapaKTepUCTUKH XMMHUYECKOTI'0 Ipolecca
(sIBIIEHMS), XapaKTEPHOTO JIJIsl 0OBEKTOB

po¢eCCHOHATILHOMN 1eATEIbHOCTH, Ha OC-
HOBE HKCIIEPUMEHTAIbHbIX UCCIIEI0BaHUN

Omnpoc (Bompocsr 11-22, 52-58)

Dk3ameH (Bompock! 33-39)

YMmerh:

- OIPEIENATh XapaKTEPUCTHUKU XUMUYECKO-
ro Tpoiiecca (SIBJICHHS ), XapaKTePHOTO JJIs
00BeKTOB PO eCCHOHATBHON AESITENHHO-
CTH, Ha OCHOBE DKCIIEPUMEHTAIBHBIX UCCIIC-
JIOBAHU U

KonTposabnas padora

HNMeTh HABBIKH:

- OIpEENICHUS XapaKTePUCTUK XUMUYECKO-
ro Tpoiiecca (SIBJICHHS ), XapaKTePHOTO JJIs
00BEKTOB PO ECCHOHATBHON AESITENHHO-
CTH, Ha OCHOBE DKCIIEPUMEHTAIBHBIX UCCIIe-
JIOBAHU U

3amura 1a00paTOPHBIX pabOT

OIIK-1.4
[IpencraBinenue
0a30BBIX TS TIPO-
beccuoHanbHOM
cdepsl puznye-
CKHX MPOIIECCOB U
SIBJIEHUW B BUJIE
MaTeMaTH4eCcKo-
ro(ux) ypaBHe-
HuUsA(i)

3HATh:

- 6a3oBble I IpodeccOHATBLHON cepshl
(bu3NYECKUX MPOLIECCOB U SIBICHUN B BUJIE
MaTeMaTH4ecKoro(nx) ypaBHeHUs(i1)

TunoBoii KOMIUIEKT 3aJaHUM
JIJISL TECTOB
(UTOroBOE TECTUPOBAHUE)
(Bompockl 31-40)

Omnpoc (Bompocsr 1-10)

Ok3ameH (Bompocs! 1-9)

YMeTh:

- IPEJCTABIATh Oa30BbIe I MPodeccro-
HaJIbHOW cepbl (PU3NYECKUX MPOLIECCOB U

KonTtponsHas pabora




SIBJICHHH B BUJIE MATEMaTHICCKOTO(HMX)
ypaBHeHUsA(1)

HNmeTnL HABLIKK:

- ipecTaBieHus 0a30BbIX I podeccro-
HaJIbHOU cdepbl (PU3MUYECKUX MPOLIECCOB U
SBJICHUH B BUJE MaTeMaTH4ECKOIro(1xX)
ypaBHEHUsA(})

3amuTa 1a60paTOpPHBIX padboT

OIIK-1.5

Br160op 6a30BbIx
(UBUYECKUX U XHU-
MHUYECKUX 3aKOHOB
JUTSL pEeIIeHUs 33124
npoQeccCuoHalIb-
HOU JIEATEIIbHOCTH

3HATh:

-0a30BbIe (PU3UYECKHE U XUMHUECKUE 3aK0-
HBI JUISI pEIICHUS 3a]1a4 MpodeccrnoHaIbHON
JIEATEIIbHOCTH

TumnoBoit KOMIUIEKT 3adaHU
ISl TECTOB
(MTOrOBOE TECTUPOBAHNE)
(Bompocs! 1-25)

Omnpoc (Bompocsl 1-10)

Ok3ameH (Bompocsl 1-9)

YMmerh:

- BbIOMpaTh 0a30Bble PUZNYECKUE U XUMU-
YEeCKHUE 3aKOHBI JJIs PELLIEHUS 3aa4 IIpo-
(beccroHaIbHOM 1eATEIbHOCTH

KonTponbHas padora

HNMeTh HABBIKH:

- BbIOOpa 0a30BbIX (PHU3UUECKUX U XUMUYe-
CKUX 3aKOHOB JUIs peLIeHUs 3aa4 mpodec-
CHOHAJILHOW JEATENILHOCTH

3amura 1ab0paTopHBIX paboT




1.2. Onucanue nmokasarejedl U KpUTepHeB OLECHMBAHUS KOMIIETEHUMH Ha Pa3IMYHBIX
Tanax ux popMUpoBaHUsl, ONMCAHHE KA OLleHUBAHUS
1.2.1. IlepeyeHb OLEHOYHBIX CPEACTB TeKyLel GopMbl KOHTPOJIA

Haumenosanue

KpaTKaf[ XapaKTEPHUCTHUKA OLICHOYHOI'O

[Ipencrasnenue ore-

HO3BOJISIOIAs aBTOMATU3UPOBATh IpOIie-
Iypy HM3MEPEHUs YPOBHS 3HAHUU U yMe-
HUM 00yyaronierocs

OIICHOYHOT'O CpPe/I- CpeacTBa HOYHOT'O CpPE/ICTBA B
CcTBa dbonme
1 2 3

KonTponpHas pa6o- | CpencTtBo MpoBEpKH YMEHUH TPUMEHATh | KOMIUIEKT KOHTPOJIBHBIX
Ta MOJTyYEHHBIC 3HAHUS JUIS PEIICHUs 3a]ad | 3aJaHul 10 BapuaHTaM

OTIPEICIIEHHOTO THIIA TI0 TeMEe WJIH pa3fe-

1y
Tect Cucrema CTaHIaPTU3UPOBAHHBIX 3a/IaHHH,

dDoH TeCTOBEIX 3aaHUI

Omnpoc (ycTHbIN)

CpencTBo KOHTPOJISL YCBOEHHS y4eOHOTO
MaTepuaia TeMBI, pa3jiesia WK pa3/IeioB
JMCLUIUIMHBI, OPraHU30BAHHOE KaK yueo-
HOE 3aHATHE B BUJIE ONPOCA CTY/IEHTOB

Bormpocs! 11o te-
Mam/paszaenam JUCIUTLII-
HBI

3amuTa naboparop-
HOU pabOTHI

CpenctBo, Mo3BOJSIONIEe OLIEHUTH YMe-
HUE U BJIaJicHHe 00yJaromierocs usjararb
CYTbh IIOCTABJICHHOMW 3aJ1a4M, CAMOCTOSI-
TCJIBHO MPUMCHATH CTAHAAPTHBIC MCTO/IbI
peuieHus NOCTaBICHHOM 3a1a4H € UC-
MOJIb30BaHUEM UMEIOIIIeiCs TabopaTop-
HOM 0a3bl, MPOBOANUTH AHAIN3 MOJTyYEHHO-
ro pe3ynbTaTta paboTel. Pexkomenayercs
JUIsl OLIEHKU YMEHHH U BIAJCHUN CTy/IEeH-
TOB

Temsl 1abopaTOpHBIX pa-
00T 1 TpeboBaHUs K UX 3a-
HIUTE




1.2.2. Onucanue mokasarejied u KPUTEPUEB OLHCHUBAHUA KOMIIETEHIIMH 110 JUCHUIIJINHE HA PA3JIUYHBIX 3Talax ux (l)OpMI/IPOBaHI/Iﬂ,

OIMMCAHHUE€ KA OLICHUBAHUA

Komnerenmus, [Tnanupyemsbie pe3yiabTa- [Toka3zarenu ¥ KPUTEPUU OLIECHUBAHUS PE3YJIbTATOB 00yUEHUS
ATarlbl Tl O0yUCHHS Hwxe noporosoro ypoB- | Iloporossiii ypo- [IponBunyThIll ypo- | Beicokuiil ypo-
OCBOEHUS HS BEHb BEHb BEHb
KOMITCTCHITH (HE 3a4TeHO) (3auTeno) (3auteno) (3aureHo)
1 2 3 4 5 6
OIIK-1 - crioco- | OIK-1.1 3naer: (OIIK-1.1) OOyuaromuiics He 3HaeT | OOydaromuiics OO6yuaromuiicst OOyuaronmiics

OCH peraTh 3a-
na4u npodeccu-
OHAJILHOWU Jies-
TEJIBHOCTH Ha
OCHOBE UCIIOJIb-
30BaHMsI TEOpE-
TUYECKUX U
MPAKTUICCKHIX
OCHOB €CTe-
CTBEHHBIX H
TEXHUUYECKUX
HayK, a TaK)Ke
MaTeMaTH4eCKO-
TO arnmapara

BrisiBnenue u
KJIaCCU(UKAIIHS
(bU3HUYECKUX U
XUMHYECKHX
MIPOIIECCOB, MPO-
TEKaIoUINX Ha
o0BeKTe Ipo-
(heccruoHanbHOM
JeSITeNbHOCTH

Kiaccudukanuto Gpusu-
YECKUX U XUMHNYCCKUX
MPOIIECCOB, MTPOTEKAIO-
[IUX Ha 00BEKTE TPO-
beccuoHanbHOM nesi-
TENLHOCTH

Kiaccudukanuto Gpusu-
YECKUX U XUMHNYCCKUX
MIPOIIECCOB, MPOTEKAIO-
IIMX Ha 00BEKTE MPO-
(beccroHaIbHOM Jies-
TEJILHOCTH

UMeeT 3HAHUS O
KJaccuukanuu
(DU3UIECKUX U XH-
MHYECKUX MPOIEC-
COB, TIPOTEKAIOIIIX
Ha 00BEKTE Mpo-
(heccuoHambHOM
JeSITeTbHOCTH JI0-
MyCKaeT HETOYHO-
CTH, HEIOCTATOYHO
npaBuibHbIE Pop-
MYJIMPOBKH, Hapy-
IICHUS JIOTHYECKON

TBEPJIO 3HAET KJac-
cuduranmo pusn-
YECKUX U XUMHYe-
CKHUX MPOIIECCOB,
MPOTEKAOIIUX Ha
o0bekTe npodeccu-
OHAJILHOM JEATEIIb-
HOCTH

3HAET KJIaCCH-
bukanmro u-
3UYECKUX U XU-
MUYECKHUX MPO-
I[ECCOB, MPOTe-
KaIoIIUX Ha
o0BeKTE TIpo-
(dheccuoHanbHOM
JeSITEIbHOCTH
YETKO U JIOTUYe-
CKH CTPOMHO €ro
U3JIaraeT, He
3aTPYyIOHSETCS O

I10CJIEJOBATENBHO- OTBETOM IIpU
CTH B U3JIOKECHUS BHJIOU3MEHEHUHT
TEOPETUYECKOTO 3aaHuil
Marepuaia

Ymeer: (OIIK-1.1) He ymeert BbIABIATE 1 B nenom ycnem- B uenom ycnemnoe, | ChpopmupoBaHn-

- BBISIBIISITH M KJ1accuu-
UPOBaTh (PU3UUECKUE U
XUMHUYECKHE TTPOIIECCHI,
MIPOTEKAIOIINX Ha 00BEK-
Te podeCCHOHATHHOM

knaccuduuupoBaTh pu-
3UYECKUE U XHMHYECKUE
MIPOLIECCHI, IPOTEKAIO-
X HA OOBEKTE MPo-
(heccuoHambHOM nesI-

HOE, HO HE CUCTEM-
HO€ YMEHUE BBISIB-
JATh U K1accudu-
UpoBaTh puznuye-
CKHE ¥ XHUMUYECKHUE

HO coJiepKaliee oT-
JieNbHbIE TPOOeIhI B
BBISIBIICHUH U KJIac-
CU(PHUIIMPOBAHUHT
bu3nYecKue 1 Xu-

HO€ YMEHHE BbI-
ABIIATH U KJIac-
cupUIUPOBATH
¢buznveckue u
XMMHYECKHE
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JACATCIIBHOCTH

TEJILHOCTH, OOJIbIINH-
CTBO IPEAYCMOTPEHHBIX
MpOrpaMMoi 00ydeHUs
y4eOHBIX 331aHUH HE
BBITTOJIHEHO

MPOIIECCHI, TPOTE-
KaloluX Ha 00bCK-
Te Tpodeccro-
HaJILHOH JIeATelh-
HOCTH

MHYECKHUE MpoIiec-
COB, TPOTEKAIOIIUX
Ha 00BeKTe mpodec-
CHOHAJIbHOU J1esl-
TEJIBHOCTH

MPOILIECCHI, IPO-
TEKaIOIINX Ha
o0BeKTe Tpo-
(dheccruoHanbHOM
JESATSILHOCTH

HNmeeT HAaBBIKH
(OIIK-1.1)

- BBISIBIICHUS U KJIaCCHU-
(dbukauu GU3NIECKUX U
XUMHUYECKUX TPOIECCOB,
MPOTEKAIOIIUX Ha O0BEK-
Te IPO(HeCCUOHATTLHOM
NEeSATSIbHOCTH

OOyyaromuiicss He UMeeT
HABBIKOB BBISIBIICHHS U
KJIaccupukanuu Gusn-
YECKUX M XUMUYCCKHX
MIPOIIECCOB, MMPOTEKAIO-
LIMX Ha 0OBEKTE Mpo-
(heccuoHanbHOM Jies-
TEJILHOCTH, JIOITYCKaeT
CYILIECTBEHHBIE OIIMOKH,

B nenom ycnem-
HOE, HO HE CUCTEM-
HOE UMEHUE HaBBI-
KOB BBISIBJICHUS U
KJaccuukanum
(U3HYECKUX H XU-
MUYECKHX MPOIIEeC-
COB, MTPOTEKAOIINX
Ha 00BEKTE Mpo-

B nenom ycnemnoe,
HO COJIEpIKaIlee OT-
JebHBIC TPOOEITHI
WJIH COTIPOBOKIAK0-
Iecs OTACIbHBIMHU
omnOKaMy UMCHHS
HABBIKOB BBISIBJICHHUS
U KJIaccu(pUKaIuu
(UBHYECKUX U XU-

YcnemHoe u
CUCTEMHOE
MMEHUE HaBBI-
KOB BBISIBJICHUS
u Kiaccuduka-
uuu puznye-
CKUX B XUMHUYE-
CKHUX TIpoIiec-
COB, IPOTEKa-

¢ OoNbIIMMU 3aTpyaHe- | (heccHOHANbHOM MHYECKUX MPOIEC- IOLIMX Ha 00B-
HUSIMH BBITIOJHSET CAMO- | JIeATEIbHOCTH COB, IPOTEKAIOLIUX | eKTe npodeccu-
CTOATEbHYIO PaboTy, Ha 00beKTe mpodec- | OHANBHOM Jes-
OOJIBIIMHCTBO MpeJy- CHOHAJIbHOM Jiesi- TEJBbHOCTH,
CMOTpPEHHBIX MPOTpaM- TEIBHOCTH YMEHHUE UX HC-
MOM 00y4eHHs yueOHBIX MOJIb30BaTh HA
3aJJaHHid HE BBITIOJTHEHO MPaKTUKE TIPU
pelIeHIH KOH-
KPETHBIX 33124
OIIK-1.3 3naer: (OIIK-1.3) OO6yuaromuiicsa He 3HaeT | OOyuarouuiics Ob6yuaromuiics Obyuarommuiics
Omnpenenenne - XapaKTEePUCTUKH XUMH- | - XapaKTePUCTUKU XUMHU- | IMEET 3HAHHS O - TBEPJIO 3HAET - Xa- 3HaeT - Xapak-
XapaKTEPUCTHK | YECKOro mpoluecca (ABlie- | uecKoro mporecca (sSB- XapaKTEePUCTUKHI PaKTepUCTHKH XH- TEPUCTUKH XU-
XUMHUYECKOTO HUS), XaPAaKTEPHOTO JUISL | JeHus), XapaKTepPHOTO XUMHUYECKOI'O IIPO- | MHUYECKOIO IPOLEC- | MUYECKOIO

nporiecca (sBie-
HUS), XapaKTep-

00BEKTOB Mpodeccuo-
HAJIbHOM JeSITeIbHOCTH,
Ha OCHOBE DKCIIEPUMEH-

Uit 00bEKTOB TIpodhec-
CHOHAJILHOM JICATEIbHO-

1ecca (sBIeHus),
XapaKTepHOTO JIsI

ca (sIBieHus), Xapak-
TEPHOTO AJIs1 00BEK-

mporiecca (sB-
JICHUS), XapaK-




HOT'O J1Ji1 00beK-
TOB Tpodeccuo-
HaJILHOM Jies-
TEJIbHOCTH, Ha
OCHOBE DKCIIe-
PUMEHTAILHBIX
HUCCIIEIOBAHUN

TaJbHBIX I/ICCJ'ICI[OBaHI/Iﬁ

CTH, Ha OCHOBE 3KCIIEpHU-
MEHTAJILHBIX UCCIIEN0BA-
HUH

00BEKTOB Mpodec-
CHOHAJILHOM Jes-
TEIILHOCTH, HAa OC-
HOBE HKCIIEPUMEH-
TaJIbHBIX HUCCIIENO-
BAaHUH, JOMYyCKaeT
HETOYHOCTH, HEO-
CTaTOYHO TIpa-
BUJIbHBIE (OPMY-
JUPOBKH, HapyIIIe-
HUS JIOTHISCKOMN
IIOCJIEIOBATEIIFHO-
CTH B U3JI0KEHUS

TOB IpoheccHo-
HaJIbHOM JIeATSIIHHO-
CTH, Ha OCHOBE DKC-
NEePUMEHTAITBHBIX
HWCCIEN0BaHUN

TEPHOTO JIS
00BEKTOB MPO-
(dheccruoHanbHOM
NS TeLHOCTH,
Ha OCHOBE JKC-
MepUMEHTaJb-
HBIX UCCIIEI0-
BaHHUH, YETKO U
JIOTUYECKH
CTPOMHO €ro
U3JIaraer, He
3aTPyIHACTCS O
OTBETOM IpHU

TEOPETUYECKOTO BUJIOM3MEHEHUU

Mmarepuasia 3aJjaHuif
Ymeer: (OIIK-1.3) He ymeer onpeneniars B nenom ycnem- B nenom yenemnoe, | ChopmupoBan-
- OIPENENSITh XapaKTepu- | XapaKTEpPUCTUKU XUMH- | HOE, HO HE CUCTEM- | HO COJieprKalllee OT- | HO€ YMEHHUe
CTHKHM XMMHYECKOT'0 TIPO- | 4eCcKOro mpoiiecca (sB- HOE YMEHUE ONpe- | JIeJIbHbIE IPOOETBI B | ONPEIEIIATh Xa-
1ecca (SBJICHNUs), XapaK- | jeHus), XapaKTepPHOTo JIEJISTh XapaKTepHU- | ONPENEIICHUN XapaK- | paKTEpUCTUKHU
TEPHOTO /U1 00BEKTOB U1 00bEKTOB Ipodec- CTUKU XUMHUYECKO- | TEPUCTUKH XUMHUYE- | XUMHYECKOIO

npo¢eCcCuOHAIBHON Jesi-
TEIHHOCTH, HA OCHOBE
OKCIICPUMCHTAJIbHBIX UC-
CIEA0BAaHUMI

CHUOHAJIbHOU JesITeNbHO-
CTH, Ha OCHOBE DKCIIEpHU-
MEHTAJIbHBIX UCCIIEeIOBA-
HHi, OOJBIINHCTBO
MIPETYCMOTPEHHBIX MPO-
rpaMMoil 00y4yeHus
Y4eOHBIX 3aJJaHU HE
BBITIOJTHEHO

ro Tmpoliecca (siBne-
HUS), XapaKTepHO-
ro /Uit 00bEKTOB
npogeccuoHalb-
HOH JIeSITEILHOCTH,
Ha OCHOBE JKCIIe-
PUMEHTAITLHBIX UC-
clienoBaHUM

CKOTO TIporiecca (sB-

JICHHUs), XapaKTePHO-

ro 11 00BEKTOB
npohecCuOHANBHOM
JIEATENILHOCTH, Ha
OCHOBE IKCIICPH-
MEHTAILHBIX UCCIIe-
JTOBaHHUH

nporecca (sB-
JICHUS), XapaK-
TEPHOTO JUIs
00BEKTOB MPO-
dheccroHambHOM
TeSITeTbHOCTH,
Ha OCHOBE JKC-
MEPUMEHTAITb-
HBIX HCCIIEN0-
BaHUU
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HNMeeT HAaBBIKH
(OIIK-1.3)

- OIIpe/ICIICHUs] XapaKTe-
PUCTUK XUMHUYECKOTO
nporuecca (sBJIeHus), Xa-
PaKTEpHOTO IS 00BEK-
TOB PO ECCUOHATBHON
JIeITENLHOCTH, Ha OCHOBE
SKCIEPUMEHTAIBHBIX UC-
clIeIOBaHUIA

OOyyaromuiics He UMeeT
HAaBBIKOB - OTIPEJICIICHUS
XapaKTePUCTUK XUMUYE-
CKOTO Ipoiiecca (sBiie-
HUS), XapaKTepHOTO JIJIs
00BeKTOB Mpodeccro-
HaJIbHOU AESITeNbHOCTH,
Ha OCHOBE DKCIIEPUMEH-
TaJbHBIX MCCIICTOBAHUM,
JIOITYCKaET CYIIECTBEH-
HBIE OLINOKH, C OOJIb-
ITUMH 3aTPYIHEHUSIMHA
BBITIOJTHSIET CAMOCTOS-
TeNbHYIO padoTy, O0JIb-
IIMHCTBO MPEyCMOT-
PEHHBIX MPOTpaMMON
oOyueHus: yueOHbIX 3a-
JaHWH HE BEHIIOJIHEHO

B nenom ycnem-
HOE, HO HE CUCTEM-
HOC UMCHUE HaBbI-
KOB - OIpPEICTICHUS
XapaKTEPUCTHK
XHUMHYECKOTO TIPO-
necca (sIBJIeHus),
XapaKTEPHOTO IS
00BEKTOB Tpodec-
CHOHAIBHOH Hes-
TEJPHOCTH, Ha OC-
HOBE IKCIICPUMECH-
TaJIbHBIX HCCIIE0-
BaHUU

B nenom ycnemnoe,
HO coJieprKallee oT-
JieNbHbIE TIPOOEITbI
WJIH COTIPOBOXKIAIO0-
IIUECS OTEIbHBIMU
OIIMOKAMH UMCHHS
HABBIKOB OIpejiee-
HUS XapaKTEPUCTHK
XUMHYECKOTO TIPO-
necca (sBJIeHus),
XapaKTePHOTO JIsI
00BEKTOB Tpodec-
CHOHAIBbHOH Hes-
TEJILHOCTH, Ha OCHO-
BE€ DKCIIEPUMEHTAIb-
HBIX UCCICAOBAHMUMI

Ycnemnoe u
CHCTEMHOE
UMEHUE HABBI-
KOB - OTIpejiene-
HUS XapaKTepH-
CTHK XMMHYE-
CKOTO Tporiecca
(sBnCHUS), Xa-
PaKTEpHOTO ISt
00BEKTOB TIPO-
(dheccruoHambHOM
JESITeILHOCTH,
Ha OCHOBE JKC-
MIEPUMEHTAJTb-
HBIX HCCIIE0-
BAHUU, YMEHHUE
UX UCTIOJB30-
BaTh Ha MPAKTH-
K€ MIPH pEIICHUN

KOHKPETHBIX

3a1a4
OIIK-1.4 3naer: (OIIK-1.4) OO6yuaromuiica He 3HaeT | OOyuarouuiics Obyuaromuiics OObyuaromuiics
IIpencraBnenue | - 6a3oBbIe A npodec- 6a3oBble 111 podeccu- | UMEET 3HAHUA O - TBEpJIO 3HaeT 0a30- | 3HaeT 0a30BbIE
0a30BBIX T CHOHAJIbHOU cdephl pu- | oHambHOHU cephl pu3n- | 6a30BBIX U IPO- | Bble AJIs podeccu- | st mpodeccu-
npodeccuo- 3UYECKUE MTPOLIECCH U YeCcKHe MPOLIECCHl U 5IB- | ()eCCHOHATBHOM OHaJBHOMH chepbl OHaJIBHOM che-
HaJIbHOMW cdepbl | SBJICHUA B BUAE MaTeMa- | JICHHH B BUje MaTeMaTH- | cdepsl puznyeckux | pusnueckue mpo- pHBl pu3nUecKue
¢buznuecknux TUYECKOT0(UX) ypaBHe- YeCKOro(Mx) ypaBHe- MIPOLIECCOB U sIBJIE- | LIECCHI U SIBIICHUSI B | MIPOLIECCHI U SIB-

MPOIECCOB U SIB-
JICHUH B BUJIE
MaTeMaTHIEeCKO-

Hus(i)

Hust(i)

HUH B BUJIE MaTe-
MaTH4ECKOro(ux)
ypaBHeHus(#), 110-

BUJIE MaTeMaTuye-
CKOro(ux) ypaBHe-
HUsI()

JICHUS B BUIC
MaremMaTnyic-
cKoro(ux) ypas-
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ro(ux) ypaBHe-
HusA(i1)

MyCKaeT HETOYHO-
CTH, HEZIOCTaTOYHO
npaBUIIbHBIE (Pop-
MYJIMPOBKH, HapY-
ILICHUS JIOTUYECKOI

HeHusI(i1), 4ETKO
U JIOTUYECKU
CTPOMHO €ro
U3JIaraerT, He
3aTpyIaHSETCS O

I0CJIEIOBATEIBHO- OTBETOM TIpU
CTH B U3JIOKCHUS BUJION3MCHEHHUU
TEOPETUYECKOTO 3aJJaHuN
marepuasia
Ymeer: (OIIK-1.4) He ymeer npencrasiars | B nemom ycnem- B nenom ycnennoe, | CpopmupoBan-
- IPEICTABIATH 0a30BbIe | Ga30BbIe I podeccu- | HOe, HO HE CHCTEM- | HO COJepXKalliee OT- | HOe yMEHUe
IS TPO(ECCUOHATIBHON | OHAJIbHOU cdepbl GU3HM- | HOE YMEHHE Mpel- | JeNIbHBIC IPOOENbI B | MPEICTABIISATH
cdepsl HpU3MYECKHE IPO- | YSCKHUX MPOIIECCOB U SIB- | CTABJISATh 0a30BbIe | MPEICTABICHUU O 0a3oBbIC JIIIs
IIECChI U SIBJICHUS B BUJIC | JICHWI B BUJIC MaTeMaTH- | s mpodeccuo- 0a30BBIX JIJIS TIPO- npodeccuo-
MaTeMaTH4eCKOro(Hx) 4ecKoro(1x) ypaBHe- HaJIBHOU cepbl beccuoHaNbHOM HaJIBLHOU cepbl
ypaBHeHus(i) Hus(i), GOTBIIMHCTBO ¢usnueckue npo- chepsl puznueckux | puzHUECKUe

MPEyCMOTPEHHBIX TPO-
rpaMMoil 00yueHus
y4eOHBIX 3aJJaHUI He
BBITTOJIHEHO

LIECCHI U SIBJICHUS B
BU/JIE MaTeMaTuye-
CKOTo(MX) ypaBHe-
Hust(i)

IIPOLIECCOB U sIBJIE-
HUI B BUJIE MaTeMa-
TUYECKOTO(HX)
ypaBHeHUs(1)

MIPOIIECCHI U SIB-
JICHUS B BUJIC
MaTeMaTHye-
CKOTo(MX) ypas-
HeHus(i1)

HNMmeer HAaBBIKU
(OIIK-1.4)

- IpeCTaBIeHUs 6a30-
BBIX /17151 TpoeccHo-
HaJIbHOM cepsl puznye-
CKHUX MPOIIECCOB U sIBJIE-
HUM B BUJIE MaTeMaTHde-
CKOTO(MX) ypaBHEeHHUsI(i)

OO6yuaromuiicst He UMEeT
HAaBBIKOB IPECTABJICHUS
0 6a30BbIX A5 mpodec-
CHOHAJIbHOM cepbl pu-
3UUYECKUX Mpoleccax u
SIBJICHUM B BHJIE MaTeMa-
TUYECKOTO(MX) ypaBHE-
Hus(i), ¢ 60IBIINMU 3a-
TPYAHEHUSIMH BBITIOJTHS-

B nenom ycnem-
HOE, HO HE CUCTEM-
HOE UMEHHE HaBbI-
KOB TIPE/ICTaBICHHUS
0a30BBIX 7S TIPO-
(heccuonambHOM
chepsl puznueckux
MIPOIIECCOB H sIBIIE-
HUH B BUIE MaTe-

B nenom ycnennoe,
HO coj/ieprKallee oT-
JeNIbHBIE TPOOeh
WA COTIPOBOXKIAIO0-
1Uecs OTAEIbHBIMU
OIIMOKAMH UMEHUS
HaBBIKOB TIPE/ICTAB-
JIEHUS 0a30BBIX IS
npodecCuoHaTbHON

YcenemHoe u
CHUCTEMHOE
UMEHUE HaBBI-
KOB TIPEJICTaB-
neHus o 6azo-
BBIX IJIA IIPO-
(dheccroHambHOM
cdepsl puznye-
CKHUX TIPOIIECCOB

12




€T CaMOCTOSTEIbHYIO MaTU4ECKOro(ux) cdepsl PU3NYECKUX | U SIBICHUH B BU-
paboty, 60IBIIMHCTBO ypaBHeHHSI(I1) IPOIIECCOB U SIBJIE- 7ie MaTeMaTh4e-
MPEyCMOTPEHHBIX IPO- HUU B BUJIE MaTeMa- | CKOro(HX) ypaB-
rpaMMoOil 00y4deHUS TUYECKOTO(UX) HeHusi(if), yme-
y4eOHBIX 3a7jaHUI HE ypaBHeHUsA(1) HHUE UX UCTIOJIb-
BBINOJIHEHO 30BaTh Ha MpaK-
THUKE IIpH peltie-
HUM KOHKPET-
HBIX 3a/1a4
OIIK-1.5 3naer: (OIIK-1.5) OOyuaromuiics He 3HaeT | OOyuaromuiics OO6yuarouuiics OOyuaronumiics

Br160p 6a3z0BbIx
(bU3HUECKUX U
XUMHYCCKHX 3a-
KOHOB JIJIsI pe-
IIeHUS 3a/1a4
npodeccuo-
HaJILHOM Jies-
TEIHHOCTHU

-6a30BbIe PU3NUECKHE U

XUMHYCCKHUE 3aKOHBI JIIS
pereHwus 3a1a4 npodec-
CHUOHAJIbHOU JIEATEIbHO-

CTH

0a3oBbIC U3HUECKUEC U
XUMHYECKHUE 3aKOHBI JIJIS
pereHust 3a1a4 npodec-
CHUOHAJIbHOU JIEATENbHO-
CTH

HUMECT 3HAHUA O -
0a30BbIX QuU3NYe-
CKHUX U XUMHNYC-
CKHUX 3aKOHax AJIsd
peleHus 3agau
npogeccuoHa b-
HOM J1eATEeIbHOCTH,
JIOMyCKaeT HETOY-
HOCTH, HEJIOCTa-
TOYHO IMPaBHUJIbHLBIC
($hopMyIIHpOBKHY,
HapyLIEeHUs JOTU-
YECKOH IOCIIEI0Ba-

TBEP/I0 3HaeT 0a3o-
BbIe (PU3NYECKHE U
XHUMHUYECKHE 3aKOHBI
JUISL PeUICHUS 33124
npodeccuoHambHOM
JeATEILHOCTH

3HaeT 0a30BbIC
¢busnveckue u
XUMHYECKHE
3aKOHBI JIJIS pe-
IICHUS 3a1a4
npodeccuo-
HaJILHOU Jies-
TEIBHOCTH, YET-
KO M JIOTHYCCKH
CTPOMHO €ro
n3jaraeT, He
3aTPyAHSIETCS O
OTBETOM IpHU

TEJILHOCTHU B U3JI0- BUJIOM3MEHEHUU
KEHHUS TeopeTuye- 3aJJaHui’
CKOT'0 MaTepuasa

Ymeer: (OIIK-1.5) He ymeer BbiOupats 0a- | B nenom ycmneni- B uenom ycnemnoe, | ChpopmupoBaH-

- BBIOMpaTh 6a30BbIE Qu-
3MYECKHE U XUMHUIECKUE
3aKOHBI JUIS pPeIICHHS 3a-

30Bble (PU3NYECKHE U
XUMHAYECKHE 3aKOHBI JIJIS
permeHus 3ama4 npodec-

HOE, HO HE CUCTEM-
HOE€ YMEHHE BHIOH-
patb 6a3oBbIie Gu-

HO cojiepxariee oT-
JeNIbHbIE POOETBI B
BBIOOpE 0a30BBIX

HOC€ YMCHHEC BbI-
Oupath 0a30BbIC
buzndeckue u
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nad mpohecCuoHaTbHOMI
JESATSILHOCTH

CHOHAJIbHOM JeSITeIIbHO-
CTHU, OOJIBIIIMHCTBO
MIPETYyCMOTPEHHBIX MPO-
rpaMMoi 00y4YeHus
y4eOHBIX 3a7jaHUI HE
BBIIIOJIHEHO

3UYCCKUEC U XUMHU-
YECKHUE 3aKOHBI ISt
penIeHus 3a1a4
npogeccuoHalb-
HOHU JIeATEILHOCTU

bUBHYECKUX U XU-
MHYECKUX 3aKOHOB
JUTSL PEIICHUS 33124

XUMHYECKHE
3aKOHBI JUIS pe-
LIEHHUS 3a/1a4

npodeccnoHaIbHON | mpodeccuo-
JesATeIBHOCTH HaJIbHOU Jiesi-
TEILHOCTH

Hmeer HaBpixku (OIIK-
1.5)

- BIOOpa 0a30BBIX (HU3H-
YECKUX M XUMUYCCKHX
3aKOHOB JJIsl PEIICHUS
3a7a4 IpoQecCuoHab-
HOW JeSITEITbHOCTH

OO0yuaromuiicsi He UMEeT
HaBBIKOB BBIOOpA 0a30-
BbIX (DU3UYECKUX U XU-
MUYECKUX 3aKOHOB JISI
penreHus 3anaq nmpodec-
CHOHAJIbHOU JIEATENBHO-
CTH, C OOJIBIIIUMH 3a-
TPYAHCHHUSIMH BBITIOJTHSI-
€T CaMOCTOSATENbHYIO
paboTy, 60JIBIIMHCTBO
MIPEYCMOTPEHHBIX MPO-
rpamMMoi 00y4eHus
y4eOHBIX 3aJJaHU He
BBITIOJIHEHO

B nenom ycneni-
HOE, HO HE CHCTEM-
HOE UIMCHHUE HaBblI-
KOB BBIOOpa 0a30-
BBIX (PM3UYECKUX U
XUMHAYECKHX 3aK0-
HOB JUIsI PEUICHUS
3amad npodeccro-
HAJIBHOU JIeaTeNb-
HOCTH

B nenom ycnennoe,
HO co/ieprKallee OT-
JeJIbHBIE TPOOebI
WM COTIPOBOKIAI0-
IIUECS OTIIETbHBIMU
OIIMOKaMH UMCHHS
HABBIKOB BBIOOpA
0a30BbIX (u3NIe-
CKUX M XUMHYECKHX
3aKOHOB JJIA pelie-
HUs 3a71a4 npodec-
CHOHAJIbHOH Hesl-
TEJTLHOCTH

YcenemHoe u
CHUCTEMHOE
MMEHUE HaBBI-
KOB BbIOOpa Oa-
30BbIX (hu3nye-
CKUX M XUMHUYE-
CKHX 3aKOHOB
JUTS petieHust
3a1a4 npodec-
CUOHAJILHOM J1e-
ATETTLHOCTH,
YMEHHUE UX UC-
MOJIb30BaTh Ha
MIPAKTUKE TIPU
perieHuu KOH-
KPETHBIX 3a7a4

1.2.3. llIkaa oueHNBaHUSA

YpoBeHb JOCTUKEHUN

OrMmerka B 5-0anbpHOM IIKaIE

3auyTeHO0/ HE 3aYTCHO

BBICOKUI «5»(OTINYHO) 3a4TE€HO

MIPOABUHYTBHIH «4»(xoporio) 3a4YTEHO

MOPOTOBBIH «3»(y10BIETBOPUTENHHO) 3aYTEHO
HU)KE TIOPOTOBOTO «2»(HEeYIOBJIETBOPUTEIHLHO) HE 3aUTCHO
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2.TunoBble KOHTPOJIbHbIEC 3aJaHMsl MJIH HHbIE MAaTepHAJIbI, He0OXOAMMBbIE s
OLEHKH 3HAHWH, YMEHHUI, HABBIKOB, XapaKTepPU3YWIIMX JTanbl GopMUpPOBaHUS
KOMIIEeTEeHIHIi B Npolecce 0CBOECHUsI 00Pa30BaTeJbHOI MPOrpaMMbl

TUNIOBBIE 3AJIAHUSI JJISI TPOBEJEHMS TIPOMEXYTOYHOM
ATTECTALINU:
2.1. IJx3ameHn
a) munosvle 6onpocwl k sxzameny (Ilpunosicenue 1)
6) Kpumepuu OYeHUBaAHUsL
[Tpu onieHKe 3HAHMI HA PK3aMEHE YUUTHIBACTCS:
1. YpoBeHb C(HhOPMUPOBAHHOCTH KOMITCTCHITHIA.
2. YpoBeHb YCBOCHHUSI TEOPETUYCCKHUX TOJIOKEHUHN TUCIMILIMHBI, TPABUIBHOCTh (DOPMYITMPOBKH
OCHOBHBIX TIOHSITHIA U 3aKOHOMEPHOCTEH.
3. YpoBeHb 3HaHUS (PaKTHUECKOTO MaTeprajia B 00beMe IPOTPaMMBI.
4. Jloruka, CTpyKTypa ¥ TpaMOTHOCTH H3JIOKCHHS BOTIPOCA.
5. YMeHue cBsi3aTh TEOPHIO C MPAKTUKOM.
6. YmMmenue aenath 0000IICHUS, BEIBOIBI.

Ne  |Onenka Kpurepun ouenku

1 OTiM4YHO OTBEeTHI Ha IOCTABJICHHBIE BOIPOCHI U3J1aratoTcs JOTMYHO, 110-
ATEIHHO M HE TPEOYIOT JOMOHUTEIBHBIX oscHeHui. [TomHo
BalOTCS IPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXY SBJICHUAMHU U
sMu. [lenarorcsi 000CHOBaHHBIE BHIBOJIBL. JIeMOHCTPHPYIOTCS

pe 3HaHUs 0a30BbIX HOPMATUBHO-IIPABOBBIX akTOB. CoOut01at0T-
IbI JINTEPATYPHOU peyH.

2 Xopo1o OTBETHI Ha TIOCTABJICHHBIE BOIPOCHI U3J1araroTCsl CUCTEMATU3 -
Y IIOCJIEIOBATENbHO. ba30Bble HOPMATUBHO-IIPABOBBIE AKThI
BYIOTCS, HO B HEJJOCTaTOYHOM oObeMe. MaTepuan usnaraercs
HO. PacKppITBI TPUYMHHO-CIEACTBEHHBIE CBSA3H MEXKY

SIMM 1 COOBITHSIMU. J[eMOHCTpUpYyeTCs yMEHUE aHaIU3UpOBATh
QJ1, OJJHAKO HE BCE BBIBOJBI HOCAT apryMEHTUPOBAHHBIA U
rebHBIN XapakTep. CoOI0Aat0TCs HOPMBI JIUTEPATYPHOU peyH.
3 | YnosnerBoputenbHO  [JlomycKarOTCs HapyIIEHUs B OCIEA0BATEIbHOCTH U3JI0KEHUSI.
Cs1 YHOMUHaHMsI 00 OTJENbHBIX 0a30BBIX HOPMATUBHO-TIPABOBBIX
HeromaHo pacKphIBarOTCs MPUYUHHO-CIICICTBEHHBIE CBA3U MEXIY
SIMU U COOBITHSIMU. JIeMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHUS
A, C TPYIOM PELIAKTCS KOHKPETHBIE 3a1aun. Mmerorces

HEHUS C BBIBOJAMHU. J[OIIyCKaIOTCs HAPYILIEHUS HOPM JIUTEPa-
peun.

4 HeynosnerBopurenbHo [Marepuan nnaraeTcs Henocie0BaTeNIbHO, COMBYMBO, HE MPe/I-
>T ONPEICTICHHOW CUCTEMBI 3HAaHUU 1O qucuuIuinHe. He

BAIOTCSI IPUYUHHO-CIICACTBEHHBIC CBSA3U MEK/Y SIBJICHUSMHU U
amu. He npoBoautcs ananns. BeiBosbl 0TCyTCTBYIOT. OTBETHI Ha
UTEJIbHBIE BOIIPOCHI OTCYTCTBYIOT. MIMeroTCs 3aMeTHBIE

PHHSI HOPM JINTEPATYPHON PEUH.
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THUITIOBBIE 3ATAHUA JJIA ITPOBEAEHUSA TEKYLITI'O KOHTPOJIA:

2.2. Tect (BX0AHOH KOHTPOJIb U BHIXOIHOH KOHTPOJIb)

@) Munoeou KOMNJIeKm 3a0anutl 0 6Xxo00Ho2o mecmuposarus (Ilpunosicenue 2)
MUNOBOU KOMNIEKM 3a0aHull 018 umoe08o2o mecmuposarus (ILlpunoscenue 3)

0) Kpumepuu OYeHUBAaAHUsL

[Ipu ouieHKE 3HAHUI OLIEHUBAHUS TECTOB YUUTHIBACTCS:

1. YpoBeHb C(HOPMUPOBAHHOCTH KOMITCTEHITHIA.
2. YpoBeHb YCBOCHHUSI TEOPETUYECKHUX IMOJIOKEHUH JIMCUUIUIMHBI, MPABUIBLHOCTh
(bopMyYIUPOBKH OCHOBHBIX OHATUN M 3aKOHOMEPHOCTEH.
3. YpoBenb 3HaHUA (HAKTUYECKOTO MaTepuaia B 00beMe MPOrpaMMBbl.
4 Jloruka, CTpyKTypa U rpaMOTHOCTb U3JI0KEHHUS BOIIPOCa.
5. YMeHue cBa3aTh TEOPHUIO C MPAKTUKOM.
6 YMeHue neiiaTh 0000ICHHS, BEIBOIEI.
Ouenka Kputepuu ouenku
n/n
2 3
1 OTnnuHo ECIIM BBITIOJTHEHBI CIIETYIOIINE YCIOBHUS:
- IaHBI ITpaBUJIbHBIE OTBETHI HE MeHee yeM Ha 90% BompocoB
TecTa, UCKIII0Yasi BOMPOCHI, HA KOTOPbIE CTYACHT AOJDKEH JaTh
CBOOOHEIN OTBET;
- Ha BCE BOMPOCHI, Mperoarampime cBOOOIHbIN OTBET, CTY-
ITCHT J1aJl TPABWJIbHBIN Y NIOJIHBIN OTBET.
2 Xopoiio ECIIM BBITIOJTHEHBI CIIETYIOIINE YCIOBHS:

- TaHBI ITpaBUJIbHBIE OTBETHI HE MeHee YyeM Ha 75% BOIpOCoB
TecTa, NCKJII0UYasi BOIPOCHI, HA KOTOPBIE CTYIEHT AOJDKEH JaTh
CBOOOIHEIN OTBET;

- Ha BCE BOINPOCHI, Ipeoaratomue cBOOOHbII OTBET, CTY-
JICHT Jall HpaBI/IJ'IBHI)II\/JI OTBECT, HO AOITIYCTUJI HE3HAYHUTCIIbHBIC
OLIMOKH U HE MOKa3aJl He0OXOIMMOM MOIHOTHI.

3 |Y7aoBineTBOpUTEIBHO

CCITH BBITTOJHEHBI CJICIYIOIINE YCIOBHS:

- JIaHBI TIPAaBHJIbHBIC OTBETHI HE MeHee ueM Ha 50% BOIpPOCOB
TecTa, UCKJIF0Yasi BOMPOCH], Ha KOTOPBIE CTYACHT JOJIKEH JaTh
CBOOOIHEIN OTBET;

- Ha BCE BOIPOCHI, MPEANOJIAraloniue CBOOOIHBIN OTBET, CTY-
IICHT J1aJl HETPOTHBOPEUUBBINA OTBET, UM TIPU OTBETE JOMYCTHUII
BHAYUTCIIBHBIC HCTOYHOCTHU W HEC ITOKa3aJI ITOJIHOTHI.

4 HeynoBieTBopUTEIBHO ECIM CTYAEHTOM HE BBIIOJIHEHBI YCIOBHS, IIPEAIIONAraoIe
OIIEHKY «Y IOBJIETBOPHUTEIIBHOY.
5 3auTeHo BoIcTaBisieTcs IpU COOTBETCTBUU IIapaMeTpaM JK3aMEHallH-
OHHOM IIKajdbl HA YPOBHAX «OTJIIHYHO», «XOPOIIO»,
<y IOBJIETBOPUTEIILHOY.
He 3aureno BrIcTaBisseTCs MPU COOTBETCTBUM NTapAMETPaM HK3aMEHaIlH-

OHHOM IIKaJIbl Ha YPOBHC «HCYAOBJICTBOPHUTCIILHO).

2.3. KourpognsHas padora

@) munogou KOMNIeKm 3a0anuil 0 KOHMpPoabHoU pabomul ([Ipunoicenue 4)
0) Kpumepuu oyeHU8aHUs.

[Tpu otieHKe pabOTHI CTY/ICHTA YUUTHIBACTCS:

1. IlpaBMIIbBHOE PACKPBITHE CONEPIKAHHSI OCHOBHBIX BOIIPOCOB TEMBI, TIPABHUIIBHOE pele-

HUC 3a1a4.
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2. CaMOCTOSITENIBHOCTD CYXKICHHM, TBOPUECKHI TOIX0/], HAy9HOe 0OOCHOBAHUE PACKPBI-
BaeMou MpoOIEeMBI.

3. IlpaBUJIbHOCTDh MCHOJI30BAHUSI LIUTAT (€CIU LIUTATA MPUBOJUTCS JIOCIOBHO, TO HAJO
B3SITh €€ B KaBBIYKU M yKa3aTh UCTOYHUK C yKa3aHHEM (aMHUJIMH aBTOpa, Ha3BaHHs MPOHU3BEJIC-
HUS, MECTa U TOPOJa U3/IaHusl, TOMa, YacTH, maparpada, CTpaHHIIbI).

4. Hannyue B KOHIIE pabOTHI MOIHOTO CITMCKA JIUTEPATYPHI.

Ne Onenka Kpurepun oueHkun

1 Otan4Ho CTyneHT BBIOTHII paboTy 6e3 omuboK U HET0YETOB, TOMYCTHUIT
He 0oJiee OJIHOTO HeJoYeTa

2 Xopomio CTyaeHT BBIOIHII paboTy MOJHOCTBIO, HO JIOIYCTUJI B HEH HE

Oosiee oTHOM HerpyOol OMMOKU M OJTHOTO HeAoUYEeTa, WK He 00-
ee ByX HEJA0YETOB

3 Y noBierBoputenbHO  (CTYIEHT NPaBUIbHO BBIIOJIHHUII HE MEHEE OJIOBUHBI pabOThI UIIH
OITYCTHII He OoJiee ABYX IpyObIX OIMOOK, UK HE OoJiee OHOU
rpy0oii 1 0HOM HerpyOol OMIMOKK U OZHOTO HE0YEeTa, WK HEe
Oosee IBYX-TpeX HErpyOBIX ONMIMOOK, WJIM OJTHOW HEerpyooi
OLIMOKHU U TPEX HEJ0YETOB, M IPU OTCYTCTBHH OUIMOOK, HO TIPH
HAJIMYUH YE€THIPEX-TISITH HEIOUETOB, TUI0OXO0 3HAET MaTepuall, J10-
NyCKaeT MCKaKeHue (pakToB

4 HeynosnerBopurensHo (CTyIEHT AOIMYCTHII YACIIO OMIMOOK U HEIOUETOB IIPEBOCXOIAIIIEe
HOPMY, IPH KOTOPOH MOXET ObITh BHICTABIICHA OLIEHKA «3%», U
€CJIM IPABWJIBHO BBIIIOJIHUI MEHEE IOJIOBUHBI pabOThI

S5 3auTeHo BrimonHeHo nmpaBmiibHO HE MeHee 50% 3aganuii, paboTa BbITIONHE-
Ha 110 CTaHJIapTHON WJIM CaMOCTOSITENIbHO pa3pabOTaHHOW METOIU-
K€, B OCBEILEHIH BOIIPOCOB HE COJACPKUTCS TPYOBIX OIIHUOOK, IO
XOJly pellIeHHUs CAeNIaHbl apryMEHTHUPOBAHHbBIE BBIBO/IbI, CAMOCTOSI-
TeIHHO BBIMOJIHEHA rpaduueckas 4actb paboThl

6 He 3auteno CTyZIeHT He CIIPaBWIICS C 3aJaHUEM (BBIMOTHEHO MPABHIIBHO Me-
Hee 50% 3a7aHusl BApUaHTa), HE pACKPBITO OCHOBHOE COJIEpKaHUE
BOITPOCOB, UMEIOTCS TPYObIe OMMUOKH B OCBEIIEHUH BOTIPOCA, B
pEIIeHNH 337124, B BBIMOTHEHUH TpadUuecKoil YacTH 3aJaHus U
T.J., @ TAK)KE BBIIIOJIHEHA HE CAMOCTOSITEJILHO.

2.4. Omnpoc (ycTHBIN)

@) munogou KomMniekm 3a0anuii 01 onpoca ycmuozo (IIpunosicenue 5)

0) Kpumepuu OYeHUBAHUsL

[Tpu ouieHke 3HaHMI Ha onpoce (YCTHOM) YUYUTHIBACTCSA:

1. ITonHoTa M r1yOMHa OTBeTa (YUUTHIBAETCS KOJIMYECTBO YCBOEHHBIX (PAKTOB, MOHSITHMA
U T.1L.);

2. Co3HaTenbHOCTh OTBETA (YUUTHIBAETCS IOHMMaHUeE U3J1araéMoro Marepmana);

3. Jloruka uznoxxeHus Marepuana (yUuThIBa€TCS YMEHHUE CTPOUTH LIEIOCTHBIN, IOCIIEN0-
BaTeJbHBIN paccka3, FPaMOTHO IMOJIb30BATHCS CHEIHATIbHON TEPMUHOJIOTHEH );

4. PanuoHaNbHOCTh HCIOJIb30BAaHHBIX MPHEMOB M CHOCOOOB pEIIEHHs MOCTaBICHHOM
yueOHOM 3a1auy (YUUTHIBAETCSI YMEHUE MCIOJB30BaTh Hanbosee MporpeccuBHble U 3P PEeKTUB-
HBIE CIIOCOOBI TOCTHKEHUS LEIIN);

5. CBoeBpeMeHHOCTh U dPHEKTUBHOCTH MCIOIH30BAHUS HATJISIHBIX MMOCOOWI M TEXHHU-
YECKUX CPEACTB IPU OTBETE (YUMTHIBAETCS IPAMOTHO M C MOJIb30M IPUMEHATH HAIVISIIHOCTH U
JIEMOHCTPALIMOHHBIN OIBIT IPH YCTHOM OTBETE);

6. Mcnonb3oBaHME JOMOJIHUTEIBHOTO MaTepuaa (00s3aTenbHOe YCIOBHE);

17



7. PaI_[I/IOHaJH:HOCTB HCIIOJIb30BaHUd BPEMCHHU, OTBCACHHOI'O HAa 3a1aHUC (HC OIIOGPSIGTCﬂ
3aTSIHYTOCTh BBINTOJTHEHUS 33[aHUs, YCTHOTO OTBETAa BO BPEMEHHM, C YYETOM HHIMBHIYaIbHBIX
0COOEHHOCTEHN CTY/IEHTOB).

Ounenka Kpurepum oueHkn
n/n

2 3
OTAMYHO 1) MoHO U apryMEHTHUPOBAHO OTBEUYAET MO COJACPIKAHUIO 3a]1a-
1 HUs; 2) OOHAapy>KUBAaeT MOHMMaHUE MaTepHualia, MOKeT 000CHO-
BaTh CBOM CYXKIICHUSI, IPUMEHUTH 3HAHUS HA MIPAKTUKE, TIPUBE-
CTH HEOOXOIMMBbIE IPUMEPHI HE TOJILKO MO YUeOHHUKY, HO U ca-
MOCTOSITEJIBHO COCTaBJICHHBIC; 3) U3JlaraeT MaTepuai mociea0-
BaTeIbHO U MPABUIIBHO.
Xoporo CTYZACHT JIaeT OTBET, YJOBIETBOPSIOIINI TEM K€ TpeOOBaHH-
2 SIM, UTO | JIJIsl OLEHKHU «5», HO JomycKaeT 1-2 ommOKu, KOTo-
pBIE caM K€ MCTIPaBIISET.
Y I0BNETBOPUTENBHO | CTYIACHT OOHAPY>KMBAET 3HAHUE U IOHUMAHUE OCHOBHBIX I10-
3 IO’KEHUM TAHHOTO 3aJlaHus, HO: 1) u3yiaraet mMaTepuall HermoJ-
HO U JJOTTYCKAeT HETOYHOCTH B OIPEICICHUH MOHATHI UITU
(hopMyJIMPOBKE TPABUII; 2) HE YMEET JOCTATOYHO IITyOOKO U
ToKa3aTeIbHO 00OCHOBATH CBOM CYKJEHUS U MPUBECTH CBOU
[pUMEpHI; 3) U3J1araeT MaTepuaj HEMOCIe10BaTEIbHO U J10-
MyCKaeT OMIMOKH.
HeynoBneTBOPUTENBHO (CTYIEHT OOHApY)KMBAaET HE3HAHWE OTBETA HAa COOTBETCTBYIOIIEE
4 BajlaHue, IOMyCKaeT OIUOKU B (DOPMYIHUPOBKE OMPEACTICHUN 1
MPaBHJI, NCKAXKAIOIINE UX CMBICH, OECIIOPST0OYHO U HEYBEPEHHO
m3naraet matepuai. OueHka «2» oTMe4aeT Takue HEIOCTaTKU B
MOJITOTOBKE CTYACHTA, KOTOPHIE SIBIISIOTCS CEPhE3HBIM TPEISIT-
CTBHEM K YCIEIIHOMY OBJIaJICHUIO MOCIEAYIOIIMM MaTepHAJIOM.

2.5. 3ammTa J1a6opaTopHoOii padoThI

@) Munoeou KOMnieKm 0 nposedeHus 1abopamopuwix pabom (lIpunosxcenue 6)

0) Kpumepuu OYeHU8aHUsl

[Ipu orieHKe 3HAHMI Ha 3aIIUTE TA0OPATOPHON PAaOOTHI YUUTHIBACTCS:

1. YpoBeHb chopMUPOBAHHOCTH KOMITETEHIIUH.

2. YpoBeHb YCBOCHHS TEOPETUYECKUX TOJIOKEHUH JWCIUILINHEI, MPaBIILHOCTE (op-
MYJIUPOBKH OCHOBHBIX ITOHATUH U 3aKOHOMEPHOCTEH.

3. VpoBeHb 3HaHUS (HaKTHUECKOro MaTepuaia B 00beMe NporpamMmabl.

4. Jloruka, CTpyKTypa ¥ TpaMOTHOCTb W3JI0KEHHS BOIIPOCaA.

5. YMeHue cBA3aTh TEOPHUIO C IPAKTUKOM.

6. YMmenue aenath 0000IICHUS, BEIBOIBI.

Ounenka Kpurepun onenkn
n/n
2 3
OTiIM4YHO CTyZneHT IPaBWIBHO HAa3bIBAET METOJ UCCIIEA0BAaHUS, IPAaBUILHO

Ha3bIBACT MPUOOP, TPABMIIHHO IEMOHCTPUPYET METOIUKY HCCTIe-
TOBaHMsI /M3MEPEHHs, TPABUILHO OIEHUBAET PE3YNIbTaT.

Xopo1io CTyaeHT npaBUIIbHO HA3bIBAET METO/] UCCIIEIOBAHMS, IPABUIIBHO
Ha3bIBACT MPUOOP, TOMYCKACT SAMHUYHBIE OIIMOKH B IEMOHCTpa-
[IUM METOJUKHU MCCIIEJOBAHUS /U3MEPEHHSI U OLIEHKE €T0 Pe3yilb-
TaToB
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y,I[OBJ'IeTBOpI/ITeJ'IBHO CTy,I[CHT HCIIPAaBHUJIbHO HA3bIBACT MCTO UCCIICAOBAHUSA, HO IIPpU

HTOM JIaeT MPaBUIILHOE Ha3BaHUE Ipubopa. Jlomyckaer MHOXKe-
CTBEHHbIE OIIMOKH B JEMOHCTPALIMU METOAUKH UCCIIETOBAHMS
M3MEPEHUS U OLICHKE €0 pe3yJIbTaTOB

CTyneHT HenpaBUIIbHO Ha3bIBAET METO/1 UCCIIEI0BAHMS, JA€T He-
MpaBUIbHOE Ha3BaHUE pubopa. He MoxeT mpoaeMoHCTpHpOBAaTh
METOAMKY MCCIIEeI0OBaHUs /U3MEPEHNs, a TAKXKE OLIEHUTh pe3yJbTar

HeynoBineTBOpUTENBHO

3. Hepeqeﬂb U XapaKTEPUCTUKHU NPOoUECAYPbI OCHUBAHUSA 3HaHHﬁ, yMeHHﬁ, HaBbI-
KOB, XapaKTEePU3YOIIHUX ITAIlbI (bopan()BaHm[ KOMIIeTeHInii

[Iponienypa mpoBeneHHs] TEKYIIETO KOHTPOJIS YCHEBAEMOCTH U MPOMEKYTOYHOU aTTe-
CTalMK 00YYaroIIMXCs MO JUCIHUILTUHE PEriiaMEeHTUPYETCs TIOKAIbHBIM HOPMATHUBHBIM aKTOM.

IlepeyeHb U XapaKTePUCTUKA MPOLEAYP TeKYIEero KOHTPOJIsI U MPOMEKYTOUHOI
aTTecTalu Mo AUCUHUILJINHE

[TepuoanyHOCTH

1 croco0 mpo-

No HaunmeHnoBaHue olie- Bungsl BcTaBsie-

HOYHOTO CPEJICTBA BC/ICHHA LIPOTIe- MBIX OLICHOK @opwma yuera
Jypbl OLIEHUBA-
HUS
Pa3 B cemectp,
1 SK3AMCH 1o okonyanuu | [lo naTnbamibHOM BEIOMOCTb, 3aUCTHas
M3y4YEeHUs JUC- IIKaJIe KHIDKKA, TTOPTHOIHO

[UILINHEI
Bxoanoe Tectu-

pPOBaHUEC B Ha4a-
JIC U3y4YCHUA

JUCHUITIINHBI. Jluct pPE3yJIbTAaTOB U3

KaOuHeTa TECTUPOBA-

[To narnbauipHOI
Htorosoe Te-
2. Tect

HIKaJIC UJIN 3a4TC-

CTUPOBAHHE pa3 HUS, )KypHaJ ycreBae-

MOCTH IIpEriogaBaTeIa

HO/HE 3a4TEHO
B CEMECT, TIO

OKOHYaHUU U3Y-
YCHUSA JUCIHU-
IIJIMHBI

Pa3 B cemecTtp,

0 U B IIpolLiecce JKYpHAJI pETUCTPALIH
3. | KonTponpHas pabota a pott 3aYTEHO/HE3auTeHO YPHATp pall
U3YUYCHHUS TUC- KOHTPOJBbHBIX padboT
IUTUTUHBI
. Cucrematnuecku | [lo naTubamibHON | KypHall yCIIeBaeMOCTH
4. Ormpoc yCTHBIM
Ha 3aHATHIX IIKaJIe npenoJiaBaTess
[To nsaTnbamTEHOM
3ammra naboparop- | CucTemMaTH4YeCKH
5 . IKaJIe UJIU nabopaTopHas TeTpaib
HOU paboTHI Ha 3aHATHIX

3aYTEHO/HE3aUYTEHO
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Ipunoowcenue 1
Tunosble BOPOCHI K IK3aMeHY

3nare OIIK-1.4, OIIK-1.5:
1. OcHOBHbIE 3aKOHBI XMMHH. 3aKOHBI COXPaHEHMsI MacChl U SHEPrUH, IIOCTOSHCTBA COCTABa,
ABOrazpo, 3KBUBaJICHTOB.

2. Teopuu crpoenust atoma. Ctpoenue aroma o bopy.

3. KsanTOBBIC unCIa U UX (HUBUIECKUN CMBICII.

4. IlpuHUHMIIBI U TIPABUIIA 3ATIOJHEHUS SJICKTPOHHBIX YPOBHEH U MOJYPOBHEM.

5. Ilepuomnueckuii 3akoH /.M. MenneneeBa. XapakTep U3MEHEHHUS! CBOMCTB AJIEMEHTOB B Iie-
pHO/IaX U TpyNmax nepuoandecKor CUCTEMBI.

6. Oueprus u noteHuuan uoHuzauuu. CpoJICTBO K AIIEKTPOHY. DIEKTPOOTPUIIATENbHOCTh. UX

M3MEHEHUE B IIEPUOINYECKOM cucteme 3iieMeHToB [[.M. Menneneesa.

7. KoBasieHTHas cBs3b. CBOICTBA KOBAJICHTHOM CBS3H.

8. Honnas cBs3b U ee cBoiicTBa. BogoponHas cBs3b. Meramindeckas cBsi3b. MexXMOIEKYIsp-
HbIE B3aUMOJICHCTBHUSI.

9. OO0pa3oBaHUE KOBAJIEHTHOW CBSA3M: METOJ BAJICHTHBIX CBSI3€H U METOJ MOJIEKYJISIPHBIX OpOUTAIEH.

3unars OIIK 1.1

10. IlepBbIii 3aK0H TepMOIMHAMUKN. BHYTpEHHSS SHEPTUSI U SHTAIBIINA.

11. Bropoii 3aKkoH TepMOIMHAMUKU. DHTponus 1 sHeprus [ uboca.

12. Duepretrueckue 3(HeKTsl XUMUYECKUX peakiuid. TepMoxuMudeckne pacuyersl. 3akoH ['ec-
ca.

13. Xumnueckoe paBHOBeCUE B TOMOreHHBIX peakiusx. Koncranra pasHosecus. [Ipuniun Jle-
[[Tarenbe, cMenIEHUE PABHOBECHUSI.

14. PaBHOBECHE B T€TepOreHHBIX cucTeMax. Pa30Boe paBHOBECHE U MIPABIIIO (a3.

15. Cxopoctb xumuyeckoi peakuuu. Karanus. Katanuzatopsl.

16. CkopocTh XMMHUYECKUX peaklUii U BIUSHUE HA Hee pa3INuHbIX (DaKTOPOB.

17. DHeprus akTUBaMU XUMHUYECKOMN peakuu. MexaHu3Mbl XUMHUYECKUX PEAKLINH

18. KoHIleHTpau pacTBOPOB U CIIOCOOBI €€ BBIPAKEHHUS.

19. PacTBOpBI 2JIEKTPOJINTOB, UX CBOMCTBA. Peakiny B pacTBOpax 3JIEKTPOJIUTOB.

20. DneKkTponuTHYeCKas AUCCOLMAIINS BOABL. BOAOPOAHBIN MTOKa3aTelNb.

21. I'maponus coneil. BonopoaHslii moka3aTensb.

22. Kectkocth Boabl. Bunbl xectkoctu. BemectBa ee oOycnapnuBatomye. CrocoObl ycTpaHe-
HUS.

23. KomiouiHble CHCTEMBI: KJIacCU(UKAIIHS, TIOTyYeHHE, CTPOCHHE.

24. CoiicTBa KOJUTOMAHBIX cucTeM. Koarymsus

25. OKuCIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucineHus. Oxucnurens. Boccera-
HOBUTEIIb.

26. DnekTponu3. 3aK0HBI AIeKTposn3a. [I[puMeHeHne A7eKTpoin3a B MPOMBIIIIEHHOCTH.

27. OneKTpoAHbIE MOTEHIMAIBI. ['albBaHNYECKUE 3IIEMEHTBHI.

28. Koppo3zus. Buasl Koppo3uu METaIIOB.

29. Crioco0bl 3alIUTHl METAJUIOB OT KOPPO3UH.

30. Metamel. [lonoxxenne meramioB B [lepuogudeckoit Tabmuiie. IEKTPOHHOE CTPOCHHUE aTO-
MoB MeTaiioB. Kpucrannndeckas pemerka MmetamioB. @usndeckre 1 XUMUYECKHE CBOKWCTBA
METaJIJIOB.

31. Hemeramnsl. [Tonoxenne nemeramnioB B [lepuogndeckoit Tabmuie. DNEKTPOHHOE CTPOSHHE
aToMoB. Du3nUeckre U XMMHECKHE CBONCTBAa HEMETAJLIOB.

32. Yrnepon u kpeMHuil. IIpupoHble CTpOUTENBHBIE MaTEpUabl — U3BECTHSK, Mpamop, MECOK,
rpaHuT, ruHa. CocraB, IPUMEHEHHE B CTPOMUTEIBLCTBE. yriepoaa B mpupoje. [Ipuponnsie
kapOonatsl. Cona.
3unars OIIK 1.3

33. .IlonsTHe o BXKYUIMX BeulecTBax. Bo3ayliHble M THAPABINYECKUE BKYIIUE MaTEPHAIIBI.
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34.

35.
36.
37.

38.

39.

OO011re 3aKOHOMEPHOCTH TMOJIyUeHHs! BsDKYIIUX BenlecTB. Knaccudukanus BsKymmx mare-
puasnoB. 3HaueHHe 00KUTa, BHICOKOM CTENEHU AUCIEPCHOCTH MPU MOJIYUYEHUH BSOKYILUX Ma-
Tepuanos. [Iporeccsl cxBaThIBaHUS U TBepAeHHUS. Koppo3us 6eTOHOB 1 Mepbl OOpBHOBI ¢ HEM.
CrpoutenbHblil Tunc. Bo3ayinas u3sects. [lonydenue, ctaauu TBEpACHUS.
MuHepanorndeckuii coctaB nopTiaHileMeHTa. TBepaeHue nopriananeMenra. [lonyuenue
HNOPTJIAHLEMEHTA.

OnemMeHThl opraHudeckod XuMun. OCOOEHHOCTH, TEOPUS XUMHUYECKOIO CTPOEHHS U Kjac-
CU(UKALM OPTraHUYECKUX COEITUHEHUH.

BbicokOoMONEKyIsIpHBIE COEIMHEHUsA. DJIEMEHTApPHOE 3BEHO, MOHOMEp, noiaumep. CTeneHb
noguMepusanuu. MonekynsapHas macca noiaumepa. Cplppe Ul TOJYYEHHMS IOJIMMEpA.
Caoiictea BMC.

BricokoMounekymspuble coennHenus. [lonnMepusanus u noaukonaeHcanus. Ilomyuenue no-
au3TWIIEHA W nonunpornwieHa. [lonyuenue denonpopmanbIerHAHBIX CMOJI KOHIEHCAUEH
¢denona u popmansaerua. [IpumMeneHre noaMMepoB B CTPOUTENBCTBE.
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Ipunooicenue 2
TunoBoi KOMILIEKT 3aaHUH 1JIsl BXOJHOTO TeCTHUPOBAHUS

Tect Nel «OcHOBHBIE IOHATHSA U 3aKOHLI XUMHUH»

1. YKakuTe OCHOBHBIC 3aKOHBI XHMHH:

1) mepuoauyYeCcKuii 3aK0H, 3aKOH KPaTHBIX OTHOIIICHUN

2) 3aK0H ABOrajpo, 3aK0H NMOCTOSIHCTBA COCTaBAa

3) 3akon I'ecca, 3akoH JlampToHA

4) nepuoANYECKUM 3aKOH, 3aKOH COXPAHEHHS MacChl U SHEPTUU

2. llpocreitmas (ammupuyeckas) GopMmynna yKa3bIBaer...
1) grco aTOMOB B MOJIEKYJIe

2)COOTHOILECHHE MEXLy YHCIOM aTOMOB B BEIICCTBE

3) nopsAAOK COeJUHEHHUS ATOMOB B MOJIEKY.JIe

4) MONIEKyIAPHYIO MacCy BEILECTBA

3. MonbHast 107151 BOJOPO/Ia B €r0 COeIMHEHNH ¢ a30ToM paBHa 33,3%. KakoBa npocreiimas (3M-
nupudeckas) (popMmyIra 3TOro CoOeMHEHNs?

1) NH;

2) NH,

3) N,H,4

4) (NH),

4. XuMu4ecKui 3JIEMEHT XapaKTepU3yeTCHL. ..
1) yrcnom HEUTPOHOB

2) 9YHCIIOM HYKJIOHOB

3) 3apsaom sizpa

4) maccoii aToma

5. Uemy paBHa MOJIbHAS J1OJI1 KUCIOPOJA B @30THOU KHCIIOTE?
1) 3/5

2) 48/63

3) 16/63

4)1/3

Tect No2 «CTpoenne aTomay»

1. Kakue siBeHUs! CBHIETENHCTBYIOT O TOM, YTO aTOM MMEET BHYTPEHHIOIO CTPYKTYPY?
1) DneKkTponpoOBOAHOCTH

2) PannoakTuBHOCTH

3) CpoiicTBa HI€aTbHBIX Ta30B

4) Inddy3us

2. Slmpo aToMa ObLTO OTKPBITO . PesepdopaoMm B ... Beke
1) XX

2) XIX

3) XVI

4) IV 5o H.D.

3. ATOMBI COCTOAT U3...

1) MpOTOHOB ¥ HEUTPOHOB

2) MOJIEKYIT

3) aTOMHBIX S/Iep U AJICKTPOHOB
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Ci...

4) HYKJIOHOB

4. 3apsi aTOMa paBeH...

1) Hymto

2) IOpSAAKOBOMY HOMEpPY dJIEMEHTa
3) "4rcy SIEKTPOHOB

4) 3apsay sapa

5. MaccoBoe 9ucIio aTomMa MOKa3bIBaeT. .
1) OTHOCUTEIBHYIO ATOMHYIO MacCy

2) Maccy aToMa B aTOMHBIX €AMHHUIIAX
3) 3apsin sapa

4) o01iee YUCIIo MPOTOHOB U HEUTPOHOB

Tect Ne3 «Ilepuoguyeckmii 3axon. [lepuoguueckas cucrema. CBoiicTBa 3J71eMEHTOB U HX
coeIMHEeH Ui

1. Pactipenienenrie 37eKTPOHOB 10 OPOUTAISM B OCHOBHOM COCTOSTHHU aTOMa OIIPEeseTCsl. ..
1) mpunuumnom 3anpeta [laymu

2) mpaBuiioM XyHJa

3) NpUHIIUIIOM HAMMEHBIIIEH YHEPTUU

4) BceMu nepevrcIeHHBIMH BBIIIE TPUHLIUTIAMHI

2. PactipenienieHrie 37EKTPOHOB IO OPOUTANISIM B BO30YKICHHOM COCTOSIHUM aTOMa OTpeAeIsIeT-

1) Tonmpko mpuHIHIIOM 3anpeTa [laymm
2) TONBKO MpaBWIOM XyH/Ia

3) npuHIUIIOM HauOOIbIIEH YHEPTUU
4) 3JIeKTPOHEUTPATHFHOCTHIO aTOMa

3. VKaxuTe, B KAKOM U3 CIy4aeB OpOUTAIIH MEPEUHCIICHBI B MOPSAKE YBETHUEHHUS UX YHEPTHH:
1) 2s,2p, 3d
2) 3s,3p, 3d
4) 3p, 3d, 3f

4. Kakue 13 aTOMOB B OCHOBHOM COCTOSIHUH COJZCPIKAT JIBa HE CIIAPCHHBIX 3JICKTPOHA HAa BHCII-

HEM ypoBHE?

1) Kucnopon
2) I'enmi

3) Yraepon
4) Maruuit

5. Kakyto u3 nepeuncieHHbIX 3JEKTPOHHBIX KOH(PUTYpaluii MOKET UMETh aToM XJiopa?
1) 1s2 252 2p5

2) 1s2 2s2 2p6 352 3p4 4pl

3) 1s2 252 2p6 352 3p6

4) 152 252 2p6 3s2 3p5 4sl

Tect Ned «OCHOBHBIE KJIACCHI HECOPraHuveCKUX COCZ{HHeHHﬁ. XuMHS 3J1eMEHTOB»

1. XuMu4eckue CBOMCTBA BOJIOPOa B HAMOOJBIIEH CTENICHH HATIOMUHAIOT CBOWCTBA ...
1) ramorenos

2) Xpoma 1 Maprasua

3) 61aropoAHBIX ra3oB

4) 1mIeJI0YHBIX METAJJIOB
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2. AToMbI BOZIOpO/ia CIIOCOOHBI HE TOJIBKO OTJAaBaTh, HO U IPUCOEAUHSTH IEKTPOHBI, Ipuodpe-
Tast IPU 9TOM JIEKTPOHHYIO KOHHUTYPALHIO. ..

1) aroma uTHSA

2) UHEPTHOTO ra3a renus

3) nona Na**

4)nona F

3. CoenuHenus, 06pa3yromyecs Ipy B3anMOISHCTBUN BOAOPO/a C aKTUBHBIMHA METAJIIAMH,
Ha3bIBAIOTCH. .

1) kapOumamu

2) runpataMu

3) ruapugamMu

4) aHruapUIaAMU

4. Bogopon cioco0eH OKHCIHTD CIEAYIOIIYIO Tapy BEIIeCTB:
1) muTHii 1 TaHTaH

2) 6poM u Gapwmit

3) oxcwup xene3a (1) u okcun meau (11)

4) Kanui 1 KaJabIui

5. C BOIOPOZOM CIIOCOOHBI pearupoBaTh MPEACTABUTENN CISAYIONINX KJIACCOB OPraHUIeCKUX
COEJIMHECHUI:

1) apeHsl, KapOOHOBBIE KHCIOTHI, HYKJICOTUBI, aT(paTHICCKUE aMHHBI

2) apoMaTHUYECKUE aMHHBI, (DEHOJIbI, AJKUHBI, aJTKaHbI

3) aJKEHBbI, aIKUHbI, KETOHBI, APEHBI

4) anpaerunbl, peakTuBbl [ puHbspa, aJlKaHbl, YIIEBOIbI

Tect N5 «O0mme cBoiicTBa pacTBopoB. Crioco0bI BhIpaxkeHUs] KOHIEHTPAIHID»

1. Mosiem pacTBOpa Ha3bIBAIOT:

a) TaKoe KOJIMYECTBO PACTBOPA, IIPU KOTOPOM YHUCIIO MOJIEH KaXKJ0TO KOMIIOHEHTA PaBHO €ro
MOJILHOM JI0JIE;

0) Takoe KOJMYECTBO PAcTBOPA, MPU KOTOPOM YHCIIO MOJIEH KaKA0T0 KOMIIOHEHTA PaBHO HYIIIO;

B) TaKO€ KOJIMYECTBO PacTBOPA, MPU KOTOPOM UHCIIO MOJICH KaXKIOTO KOMIIOHEHTa HE PAaBHO €ro
MOJILHOHU JI0JI€E.

2. TepMoaMHAMHYECKHH CMBICT KO PUINEHTa aKTHBHOCTH KOMIIOHEHTa B paCTBOPE - 3TO:

a) coBepiaemasi padboTa, KOTOPYIO CJIeI0BaIO Obl 3aTPATUTh NMPHU MOCTOSHHBIX P 1 T st
TIPEO0JICHUS CHUIT B3AUMO/ICHCTBUS;

0) Mepa JOTOJIHUTEIILHOM PabOoThI, KOTOPYIO CASIOBAIO Obl 3aTPaTUTh IIPH MOCTOSHHBIX P u T
JUTSL IPEOJIOJICHUS CHJI B3aUMOJICHCTBUSL.

3. AKTUBHOCTBIO KOMITOHEHTA PACTBOpa HAa3bIBACTCH:

a) Mepa JIOTIOJIHUTEIBHON paObOThI, KOTOPYIO CIIE0BAI0 Obl 3aTPAaTUTh MPH MOCTOSHHBIX P 1 T
JUTSI TIPEOJIOICHHSI CHJT B3aMMOICHCTBUS;

0) Takoe KOJMYECTBO PACTBOPA, IPU KOTOPOM YHCIIO MOJIEH KaXKIOT0 KOMIIOHEHTA HE PaBHO €ro
MOJILHOM JI0JIE;

B) GYHKIMSA KOHIIEHTPAIMH, TIOJCTAHOBKA KOTOPOH B TEPMOIMHAMHIYECKUE YPABHEHUS IS
U7ealIbHBIX PACTBOPOB JIENIAET 3TH YPABHEHUS IPUMEHUMBIMU JIJISl PEATBHBIX PAaCTBOPOB.

4. Ecriu cpaBHMBATh PacTBOPHUTENH, OJIM3KKE IO CBOWCTBAM, TO KOHCTAHTA JMCCOLUAIINN
3IIEKTPOJIUTA C POCTOM JUBJIEKTPUUECKOH NPOHUIAEMOCTH PACTBOPUTETIS:

a) yMEHbIIAETCs

0) yBemuUIMBaeTC;

B) HE U3MCHSCTCS.
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5. CBOMCTBOM PacTBOPUTEIISI, ONIPEICIISIOLINM €ro CIOCOOHOCTh HOHM3UPOBATh PACTBOPEHHOE
BEIIECTBO (KPOME €ro CIIOCOOHOCTH K XMMHYECKOMY B3aHMMOJCHCTBHIO C THM BEILIECTBOM) SIBIISICTCSI:

a) NOHHAs CUJIa;

0) BS3KOCTE;

B) AUDJICKTPUYECKAs IIPOHUIIAEMOCTb.

6. CTeneHb qUCCONMAIMH CIa00TO ANEKTPOIUTa B BOJHOM PAaCTBOPE C POCTOM TEMIIEPATYPHI:
a) M3MEeHseTC 10 Tapadoire

0) MPOXOINT Yepe3 MaKCUMYM;

B) HE U3MCHSETCA.

7. [IppanHAMU JUCCOLMAIMHN IEKTPOIUTOB B pACTBOPE HA MOHBI SBIISIOTCSL:
a) CaMOIIPOU3BOJILHOE PACTBOPEHUE;

0) AMPIIEKTpUYECKUE CBOIICTBA pACTBOPUTEIIS,

B) B3aUMO/ICIHICTBHE C PACTBOPEHHBIM BEIIECTBOM;

T) JIEKTPOITU3.

8. Ecnii B kauecTBe pacTBOPUTEIST BMECTO BOJIBI B3SITh METHUIIOBBIA CITUPT (XUMHUYIECKOE
B3aMMOJIEHCTBHE OTCYTCTBYET), TO KOHCTAHTA JUCCOIHAIINA CIa00TO AIEKTPOIUTA:

a) YBEJIIMYUTCS,

0) He U3MEHSETCS,

B) YMEHBIIIUTCSI.

9. Benmmuunsl pK 1151 XJI0pHO# ¥ a30THOM KUCTIOT B YKCYCHOM KUCJIOTE KaK PACTBOPUTETIC
COOTBETCTBEHHO paBHbI 4,95 1 9,38, GoJiee CHIILHOM B JAHHOM PaCTBOPHUTEIIC SBIISCTCS:

a) XJIOpHAas KUCJIOTa;

0) a30THasI KUCIIOTA.

10. Ecnu B pacTBOp (peHOJIA BBECTH CHIILHOE OCHOBaHHE, TO KaK U3MEHSATCS TEPMOIUHAMHYECKAS
KOHCTaHTa aucconuanuu Ka v creneHs qUCCOoUalivm:

a) creneHb aucconuaiuu Genona COHSOH;

0) TepMoMHAMHUECKasi KOHCTaHTa aucconuanuu Ka;

B) YBEJIMYNTCS;

T') HE H3MEHUTCSL.

Tect Ne6 «OCHOBBI XMMHYECKOH TEPMOIMHAMHUKI

1. B kakoM u3 ClIeJyIONUX CIIy4aeB Peakilis BO3MOXKHA MTPH JFOOBIX TeMIIepaTypax:
1)AH<0, AS>0 2) AH<0,AS <0 3) AH> 0, AS > 0.

2. Ecmu AH <0 u AS <0, To, B KaKOM U3 CIIy4aeB PEAKIUs MOXKET MPOTEKATh CAMOIIPOU3BOJILHO:

1) |JAH| > |TAS| 2) |AH| <|TAS|.

3. Ucxons u3 3Haka AG°298 crenyronmx peaxiui
PbO2 (k.) + Pb (x.) == 2PbO (x.): AG®°298 <0
SnO2 (x.) + Sn (x.) = 2Sn0 (x.): AG°298 >0

c/iesiaTh BBIBOJ O TOM, KaKHe CTEIICHH OKHCIICHHOCTH 00Jiee XapaKTePHbI [JIs CBUHIIA U OJIOBA:
1) ans cBuHOA +2, 115 00Ba +2
2) 1S cBUHIA +2, UIs ojoBa +4
3) ms cBuHIA +4, TS 010Ba +2
4) nns cBuHNA +4, 1715 oloBa +4.

4. KakoB 3HaKk AG mportecca TasHus jibaa mpu 263 K:
1)AG>0 2)AG=0 3) AG<O0.

5. YuauteiBas, uro NO2 (T.) okpariex, a N20O4 OecliBeTeH, ¥ UCXO/S U3 3HaKa H3MCHCHUS
suTpormu B peakmun 2NO2 (1.) = N204 (T.), mpencka3aTh, Kak H3MEHUTCS OKpacka B cucteme NO2 =
N204 ¢ pocToMm TeMrepaTyphl:
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1) ycumurcs 2) ocmabeer.
Tect No7 «XuMH4YecKas KHHETHKA U KaTAJIU3»

1. Kak m3menwntcs ckopoctsb peakmun 2NO + 02 = 2NO2, ecnii 00beM peaKIIHOHHOTO COCy1a
YBEJIWYHTH B 2 pasa:

1) ymenpmmtes B 4 pasza

2) yMeHbIIUTCA B § pa3

3) Bo3pacreT B 4 pasa

4) Bo3pacTer B 8 pa3.

2. Uem 0OBSICHSCTCS TTOBBIICHHE CKOPOCTH PEAKITUH TIPU BBEJICHUH B CHCTEMY KaTaln3aTopa:
1) yMEHBIIICHUEM SHEPTHH aKTUBAIIUU

2) yBEIIMYCHUEM CPEIHEH KMHETUICCKON S3HEPTUU MOJICKYJT

3) Bo3pacTaHHEM YHCIIa CTOJTKHOBEHHHA

4) pocTOM YKciia aKTUBHBIX MOJICKYIL.

3. Kakue 13 nepeyucieHHbIX BO3ICUCTBUM NPUBEAYT K U3MEHEHUIO KOHCTAHTHI CKOPOCTH
peaxuuu:

1) u3MeHeHue aBIeHUS

2) u3MeHeHne TeMIepaTypsl

3) u3sMeHeHNe oObeMa PEaKIMOHHOTO CoCcyIa

4) BBEJICHUE B CHCTEMY KaTaau3aTropa

5) u3MeHeHue KOHIEHTPaIu1 PearupyroIiux BelecTB.

4. Kakoe BIUsIHUE OKa3bIBAET IEPEMEIIMBAHUE HA CKOPOCTh MIPOTEKAHUS T€TEPOreHHOM
XUMHUYECKON peaKlnu:

1) Bo Bcex cityyasix yBEJIMYUBAET CKOPOCTh peaKLuU

2) B HEKOTOPBIX CIy4asx YBEJINYUBAET CKOPOCTh PEaKUN

3) He BIMSAET Ha CKOPOCTh PEaKIUH.

5. YBenuueHne CKOPOCTH PeaKkiy C MOBBIIICHUEM TEMIIEPATyPbl BHI3bIBACTCS IJIABHBIM
obpa3zom:

1) yBenmueHueM cpeiHel KWHETHUECKOM SHEPTHH MOJIEKYIT

2) BO3pacTaHUEM YKMCIIa aKTHUBHBIX MOJIEKYJI

3) pocTOM 4HCIa CTOTKHOBEHHIA.



nopoja

Ipunooicenue 3
TUNoOBOH KOMILIEKT 3aaHUM /15l MTOTOBOI'0 TECTUPOBAHMS

3uats, OIIK 1.1, OIIK-1.5

Tect Nel «OcHOBHBIE TOHATHSA M 3aKOHBI XHMHH»

1. YkaxuTe BaKHEHIINE TEOPUH, COCTABIISAIOLINE OCHOBY XUMUMU:

1) Teopus TUIIOB, 3JEKTPOHHAS TEOPUS

2) aTOMHO—MOJIEKYJISIpHAS TEOPHsI, KBAHTOBASI TEOPHUS CTPOSHHSI aTOMOB M MOJIEKYIT
3) 06001IeHHAs! TEOPUS KMCIOT U OCHOBAaHHM, TEOPHUS XUMUYECKOH CBS3N

4) OKHMCIUTENbHO—BOCCTAHOBUTEIbHAS TEOPUS, TEOPUS UICATHHBIX I'a30B

2. 13 nepeunciaeHHbIX SBICHUIN BBIOEPUTE TO, KOTOPOE HEJNb3s OTHECTU K XUMUYECKHUM:!
1) pacTBOpeHuUE COMH B BOJIE

2) cBepTHIBaHHE KPOBH

3) pa3aeneHre U30TOIIOB ypaHa ¢ moMoIIbsio audpy3nn

4) B3pbIB IUHAMUTA

3. OTHOCHUTENbHASI MOJIEKYJIAIpHAs Macca...
1) umeeT pa3MEPHOCTD «T»

2) UMeeT pa3sMEpPHOCTD «T/MOJIbY

3) uMeeT pa3MEPHOCTh «a.e.M»

4) 6e3pa3mepHa

4. YeMy paBHa MOJIsSIpHas Macca 030Ha?
1)48 aem

2) 48

3)16 a.em

4) 48 r/mMoaB

5. He mpubGeras k pacdeTam, yKaXuTe, B KAKOM U3 MEPEUUCIECHHBIX OKCHIOB MaccoBast TOJIsSI KUC-
0OJIBIIIE €T0 MOJBHOH JTOITH.
1) CO,
2) SO,
Tect Ne2 «CTpoeHue aToMay
6. Yncrna 35 u 17 B 0603Hauennn atoma "C1 TOKa3bIBAIOT. ..
1) uncI0 MPOTOHOB U YHCIIO HEHTPOHOB
2) MaccoBOE YHCIIO U 3apsl Sapa
3) aTOMHYIO MacCy W TOPSIKOBBII HOMED XJIopa
4) oO1iee YUCIIO IEKTPOHOB U YUCIIO BAIICHTHBIX JIEKTPOHOB B aTOME

7. SIapo atoma *He cocTour us...

1) Tpex NpoTOHOB

2) ABYX MPOTOHOB M OJTHOTO HENTpPOHA
3) ABYX MPOTOHOB M OJTHOTO 3JIEKTPOHA
4) OJTHOM o—YaCTHIIBI

8. Hanbosee TouHOE OMMUCAHUE CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB J]aeT KBAaHTOBAst MeXa-

Huka. Kakne u3 YKa3aHHBbIX HUKC COOTHOIIICHUH MOXXKHO OTHECTH K OCHOBHEIM B 3TOH TeOpI/II/I?

1) CooTHomeHne HeonpeneneHHocTel [ eiizenOepra

2) CootHomenue fie bpoiinsg Mex 1ty BOTHOBBIMH W KOPIYCKYJISIPHBIMUA CBOMCTBaMHU
3) CootHomenne DUHIITEHHA MEXAY MacCOl M SHEPTUeH

4) CootHourenne HpioToHa MEX Ty CHIIONH M yCKOPEHUEM

9. CKOIBKO KBAaHTOBBIX YHCEI (M KaKMX) OMMMCHIBAIOT YJICKTPOHHYIO OpOUTAIH?
1) OnHo (n)
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Ci...

2) Tpu (n, [, m,)
3) Yersipe (n, I, m,. s)
4) Iars (n, I, m, s, m)

10. CkoJIbKO KBaHTOBBIX YHCET (M KAKHUX) OIUCHIBAIOT COCTOSTHUE JICKTPOHA B aToMe?
1) OnHo (n)

2) Tpu (n, I, m)

3) Yetsipe (n, I, m, s)

4) Ilars (n, [, m, s, m)

Tect Ne3 «Ilepnoguyecknii 3axoH. Ilepuoanueckas cucrema. CBoiicTBa 3JIeMEeHTOB U UX
coelMHeH Ui
11. Atom renusi UMeeT IEKTPOHHYI0 KoHpurypamuio 1s12s1...
1) B OCHOBHOM COCTOSTHUH
2) B IEpBOM BO30YK/IEHHOM COCTOSTHHH
3) Bo BTOpOM BO30Y>KIEHHOM COCTOSHHH
4) BooOIIIe HE MOXET UMETh TaKyI0 KOH(PUTYPALIUIO

12. YkaxxuTe CyLIeCTBEHHBII NpU3HAK MIPOCTHIX BELIECTB:
1) cocTosT U3 aTOMOB METaJlIa,

2) cocTOSAT U3 aTOMOB HEMeTala,

3) coCTOST U3 aTOMOB OJHOI'O BHJA,

4) cocTOST U3 aTOMOB Pa3HBIX BUJIOB.

13. PacnipereneHrie SIEKTPOHOB 110 OPOUTAISIM B OCHOBHOM COCTOSTHUH aTOMa OTPEAEIIAETCH. ..
1) mpuranMom 3ampeta [laymu

2) mpaBuiioM XyHJa

3) NpUHIIUTIOM HAUMEHBIIIEH YHEPTUH

4) BceMH NepeunCIIEHHBIMH BBILIE TPUHIUIIAMH

14. PacnipesiesieHne 2JIEKTPOHOB 110 OPOUTAIISIM B BO30YKIEHHOM COCTOSTHHU aTOMa OTIpEe/IeNisieT-

1) Tonbko npuHLIMIIOM 3anpeta [laynu
2) TONBKO MpaBmWiIoM XyH/a

3) npuUHIUTIOM HaNOOIBIIEH SHEPTHH
4) 3IEeKTPOHEUTPATHLHOCTHIO aTOMa

15. Ykaxure, B KAKOM U3 CITydaeB OpOUTAIIN TIEPEYNCIICHBI B IOPSIJIKE YBEIUYCHUS HX DHEPIUU:
1) 2s,2p, 3d
2) 3s, 3p, 3d
4) 3p, 3d, 3f

Tect Ned «OCHOBHBIE KJIACCHI HECOPraHnIeCKuX COGZ[HHeﬂﬂﬁ. XuMHUSI 3J1€EMEHTOB»

16. Boma moxeT pearupoBars C...

1) apenamu u a30ToM

2) anKaHaMH ¥ aprOHOM

3) aHruapuAaMH KHCIOT M alleTHIIEHOM
4) anmaTUTaMu U allETOHOM

17. Banentnsiii yron ZHOH B MoseKyse BOJbI COCTaBIISIET. .
1) 105°

2) 109°28

3) 120°

4) 180°

28



18. ITmotHOCTE YMCTOM BOMBI Tpu 25°C paBHa...
1) 1,0 r/em’

2) 1,0 r/momnb

3)224 M /MOITb

4) TUTIOTHOCTH MEPOKCHJIA BOAOPOIA

19. Ha xakoM CBO¥CTBE NEpOKCHIA BOAOPOa OCHOBAHO MPUMEHEHUE ero 3% —HOTo BOAHOTO
pacTBopa B MeIuITHHE?

1) beicTpo 06pa30BBIBaTH IOJIMMEPHYIO IJICHKY Ha KOXKE

2) BicTpo pasmaraThest ipu Temnepatype — 37 °C ¢ 06pa3oBaHHEM B IIEPBBI MOMEHT aTOMApPHO-
ro Bojopozaa

3) Ha ero cmocoOHOCTH TTOHMKATh TEMIEPaTypy OpraHn3Ma

4) Jlerko pasnaraThCs O]l BO3JICHCTBUEM CBETA

20. A30T ipu OOBIYHBIX YCIOBUSAX — ITO...

1) TsOKENBIi METaIT CepedpPHUCTOTO IIBETA

2) OeciiBeTHAs MACISHUACTAS JKUIKOCTE

3) OAHOATOMHBIA HHEPTHBIN a3

4) ra3 6e3 1BeTa U 3araxa, COCTOSIINNA U3 ABYXaTOMHBIX MOJIEKYIT

Tect NoS «XuMuueckas CBA3b)»

21. B BemectBe C.Hs xuMuueckas cBsI3b

1. WMonnast m KoBaJeHTHAs! HEMOJIAPHAs

2. VoHHas u KOBaJeHTHAs MOJIApHAs

3. KoBaneHTHas nOJIApHAs U KOBAJICHTHAS HETIOJSIpHAS
4. Merannuyeckas U KOBAICHTHas MOJSpHAs

22. Xumudeckast cBsizb B Mosiekyiie PHs
1. Nonnas

2. KoBaneHnrtHas nossipHast

3. KoBaneHnrtHas HenossipHas

4. Merannuueckas

23. Beibepute Gopmyily BelecTBa, 00pa30BaHHOTO ¢ TOMOIIbI0 KOBAJICHTHOMU IOJIIPHON CBS3H
1. MgCl;

2. N2

3. NFs
4. BaCl;

24. B cunukare HaTpus CBA3U

1. KoBaneHTHbIE MOJSIPHBIE U HOHHbBIE

2. Bce cBsI3M KOBaJICHTHBIE

3. Bce cBs13u HOHHbBIE

4. KoBajeHTHbIE MOJSPHBIE U METAJUIMUECKUE

25. B ruapokcujie Kaius CBA3U

1. KoBajnieHTHBIE MOJSIPHBIE U METAJNINYECKUE
2. Bce cBsi3u oHBIE

3. Bce cBs13u KOBAJIGHTHBIE MOJISIPHBIE

4. WoHHbIEC U KOBAJICHTHBIE MOJIIPHBIC

3uats OIIK 1.1
Tect Ne6 «O0mme cBoiicTBa pacTBOpoB. Crioco0bI BhIpakeHUs] KOHIEHTPANHiI»
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26. CTerneHp TUCCOIHAITIH CITa00T0 JIEKTPOIIUTA B BOJHOM PACTBOPE C POCTOM TEMIIEPATYPHI:
a) M3MEHsEeTC 10 TTapadoire

0) IpOXOJUT Yepe3 MaKCUMYM;

B) HE U3MCHSETCA.

27. llppyarHaMU TUCCOIMAITIH JIEKTPOIUTOB B PACTBOPE HA MOHBI SBIISOTCS:
a) CaMOIPOM3BOJIBHOE PACTBOPCHUE;

0) IMPIEKTPUYECKIE CBOWCTBA PACTBOPUTEIIS;

B) B3aWMOJICHCTBHE C PACTBOPEHHBIM BEIIECTBOM;

T) 3JEKTPOJIU3.

28. Eciin B kauecTBe pacTBOPUTEIS] BMECTO BOJBI B35Th METHJIOBBIM CIIUPT (XUMHUYECKOE
B3aUMOJICHCTBUE OTCYTCTBYET), TO KOHCTaHTA JUCCOLHUAINHN cI1a00T0 AIIEKTPOIUTA:

a) YBEJIIMYUTCS,

0) HE U3MEHSETCS;

B) YMEHBIIIUTCSI.

29. Benuuunsl pK 11 XJIOpHOM U a30THOM KUCJIOT B YKCYCHOM KHUCIIOTE KaK PacTBOPHUTEIIE
COOTBETCTBEHHO paBHHI 4,95 1 9,38, Gonee CHIIFHOM B JAHHOM PaCTBOPHTEJIE SBIISETCH:

a) XJIOpHAas KUCJIOTa;

0) a30THasI KKCIIOTa.

30. Eciu B pacTBOp (heHOIa BBECTH CHIIBHOE OCHOBAHHUE, TO KaK U3MEHSTCS TEPMOIMHAMUYECKAS
KOHCTaHTAa Jucconuanyi Ka u crernesp JUCCOLMALINN:

a) creneHb aucconuaiuu Genona COHSOH;

0) TepMoaMHAMUYECKasi KOHCTaHTa Aucconuanuu Ka;

B) YBEJIMUUTCS;

T') HE U3MEHUTCS.

3naTs OIIK 1.1, OIIK 1.4
Tect Ne7 «OCHOBBI XUMHYECKOH TePMOIMHAMHUKH

31. Ecnu sHTansnus odpazosanus SO2 pasHa —297 k/[k/M0JIb, TO KOJIMYECTBO TEILIOTHI,
BBIAENISIEMOE IIpU cropanuu 16 r cepel, paBHO _ KJ[xK.

1) 148,5

2) 74,25

3) 297

4) 594

32. Onransnuu obpazoBanusi CaCO3 cooTBeTCTBYET TEIUIOBOH 3P deKT peakuu
1) Ca +3/2 02 + C (rpadut)— CaCO3

2) CaO + CO2— CaCO3

3) Cat+ 1/2 02 + CO2 — CaCO3

4) Ca + C(rpadwur) + CO2 — CaCO3

33. MareMaTH4YeCKO€e BhIpaXKCHHE NIEPBOI0 3aKOHA TEPMOJAMHAMUKH 11 OECKOHEYHO MaJIOT0 U
KOHEYHOTO M3MEHEHUSI COCTOSIHHUS CUCTEMBI UMEET BUJI;

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

4. ]Ia raza: OTHOATOMHBIN M IByXaTOMHBIH, aIHa0aTHYECKU pacIIUPsrOTcs. i1 Kakoro u3 3Tux
raszoB pa30o0Ta pacmupeHus OymeT OOJbIIe, eCIH YUCI0 MOJIeH 000X Ta30B OJUHAKOBO, a TEMITepaTypa
Ka)XJ0T0 T'a3a MOHU3UIIACh HAa OJMHAKOBYIO BEJIMYHMHY:

a) IS IByXaTOMHOT0;

0) 151 OTHOATOMHOTO;

B) OJIMHAKOBA.
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35. TemoTy cropanus OpraHMYECKOr0 COSIMHEHUS, pacioiarasi JAaHHBIMHU TI0 TeTUIOTaM
00pa3oBaHHs PA3IIMYHBIX BEIIECTB, MOXKHO PACCUUTATH:

a) HeOOXO0IUMO U3 TETUIOTHI 00Pa30BaHUs 3TOT0 COSAUHEHUS BHIYECTh CYMMY TEILIOT
00pa3oBaHus MPOAYKTOB CTOPAHUS OPTaHUYECKOTO COSUHEHUS;

0) He0OXOAMMO M3 CYMMBI TETUIOT 00pa30BaHMS MTPOAYKTOB CTOPAHUS OPTaHUIECKOTO
COCJIMHEHUSI BEIUECTh TEIIOTY 00pa30BaHUsl dTOTO COCTUHCHUS;

B) HEOOXOMMO M3 CYMMBI TEIUIOT 00pPa30BaHUs POAYKTOB CrOPaHUS OPraHUYECKOTO
COCJIMHEHHUSI BEIUECTh TEIIOTY Pa3ioKEeHUs 3TOTO COSTUHCHUSI.

3uate OIIK 1.4

Tect Ne§ «XumMuueckasi KHHETHKA M KATAJIHU3»
36. IIpu 20 °C xoHCTaHTa CKOPOCTH HEKOTOpoH peakunu paBHa 10—4 muu—1, a mpu 50°C —
8-10—4 mua—1. Uemy paBeH TemrepaTypHbIi K0d(D(HUITUEHT CKOPOCTH PEAKITUH:
1)2
2)3
3)4.

37. CKopoCTh, KaKUX peakiiil yBEINYMBAETCS C POCTOM TeMIIepaTyphl:
1) mro0BIX

2) IPOTEKAIOIINX C BBIACICHHEM YHEPTHH

3) mpoTeKarouux ¢ MOTJIOMIEHUEM SHEPTUU.

38. Ecnm temniepaTypHbIi K03()PHUIMEHT XUMUYECKOHN PEaKkIiui paBeH 2, TO MPH IMOBBIIIEHUH
temnepatypsl oT 200C 1o 500C ckopocTh peakiui ...

1) ymenbiaercs B 4 pa3za

2) yBenmu4mBaeTcs B 6 pa3

3) ymeHblaeTcs B 2 pasza

4) yBenuumuBaeTtcs B 8§ pa3

39. Kakue u3 mepedncieHHbIX BO3ICHCTBUI MPUBEAYT K N3MEHEHHIO 3HAUSHHS] KOHCTaHTHI
PaBHOBECHS XUMHUYECKUX PEAKIIUN:

1) u3MeHeHue aBJICHUS

2) u3MeHeHNe TeMIePaTyphl

3) 3ameHa KaTanu3aTopa

4) n3MeHeHrEe KOHIIEHTPAIN pearupyIonuX BEeImeCTB.

40. Ecin 00beM 3aKphITOTO PEaKIIMOHHOTO COCYy/Ia, B KOTOPOM yCTaHOBHIIOCH paBHOBecue 2502

(r.) + O2 (r.) = 2SO3(r.), yMEHBIINTH B 2 pa3a, TO:
1) ckopocTH mpsMOi 1 0OpaTHOHN peaklnii OCTaHYTCS OAMHAKOBBIMHU
2) CKOpOCTbH MPAMOH PEaKLUK CTAaHET B 2 pa3a 00JIblle CKOPOCTH 00paTHON PeaKLH
3) paBHOBeCHE HE CMECTHUTCS
4) paBHOBECHE CMECTHUTCS BIIPaBO
5) paBHOBeCHE CMECTHUTCS BIIEBO
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3a,I[aHI/I5[ JJIs1 BBIIIOJIHCHUA KOHTpOJ’IBHOﬁ pa6OTI)I

IHpunoowcenue 4

TunoBble 3aJaHusl 1Jis1 BbIIOJHEHHUS KOHTpOJ’[LHOﬁ paﬁoTLI

Mpe/CTaBiIeHbl B y4yeOHO-

MeToardeckoM mocoonu «OcHoBBI o0mmel xumun» (Kanmumzoa A.M. «OcCHOBBI 00IIeH XH-
Mun» (yuebHo-MeToaudeckoe mnmocooue). Acrpaxanb: Mzmar. nom TAOY AO BO «Actpa-
XaHCKUH TOCYJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBEpcUuTeT». 2017. — 67 c.).
Howmep BapuaHTa COOTBETCTBYET MPEANOCIECAHUM IBYM HU(paM mudpa 3a4eTHOU
KHIDKKH CTYJICHTA.

Ywmers OIIK 1.1, OIIK-1.3, OIIK 1.4, ONIK 1,5.

3amanue Ne 1.
CocTaBbTe JIEKTPOHHYIO M JIEKTPOHHO-TPAPUUECKy0 (GOpMYIBI SJIEMEHTOB CO CIEIYIO-

IMUMHU ITOPAAKOBBIMHU HOMEPAMHU. HafII[I/ITC MECTO PaCIIOJIOKEHUSA 3JICMEHTOB B HCpHO,I[H‘ICCKOfI

CHUCTCMC (nepnon, I'pyi1iia, noz[rpynna). yKa)KI/ITe, K KaKOMy CeMeﬁCTBy OTHOCATCA 3JICMCHTHI,

HO‘IGMY? CKOIBKO HCCITAPpCHHBIX 3JICKTPOHOB HAXOJAUTHLCA B OCHOBHOM H B B036Y)K,I[6HHOM CO-
CTOJAHHAX aTOMa AJaHHBIX 3yieMeHTOB? Ha xakoM OCHOBaHWM 3TH DJIEMEHTHI IIOMCIIAIOT B O,Z[HOI71

rpynne nepuoandeckoi cucremsl aneMeHToB .M. Menneneesa? [loueMy ux nomemaror B pas-

HBIX NOATpymmax?

Ne Bapuanra Hopsizwonsiit Ne Bapuanra Topsaxoserii

HOMEp HOMEP
1 13m21 16 3139
2 15123 17 33 u 4l
3 38 u 48 18 34 u 42
4 19129 19 41u 51
S 321 40 20 48 1 56
6 35u43 21 30 u 38
7 40 u 50 22 22132
8 43w 53 23 25135
9 50 1 72 24 16 1 42
10 31 w39 25 11u54
1 23u33 26 13 n 64
12 15173 27 12143
13 14 122 28 171 33
14 20 u 30 29 4165
15 37 u 47 30 7158

3aganne Ne 2,
JI1st mpeinoKEeHHBIX COSIMHEHMI:

a) yKakuTe UX KJacc;
0) HamuIIKMTE ypaBHEHMsS BO3MOXKHBIX peakuuil B3ammoneiicteus ¢ H,O, NayO, SOs,

HCI1, KOH.
No
Coenunennsa Ne Bapuanrta CoenuaeHus
Bapnanta
1 Zn0O, KOH, H,COs 16 Bi,03, P,0O3, H,S
2 Ca0O, HNO3, Sn(OH), 17 H,0, HMnO,, Cr(OH)3
3 Al,Os, Ca(OH),, H,Si0; 18 Li»O, HNO,.H3;PO4
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4 Si0,, H3PO4, Pb(OH), 19 SeO,, HBr, Pb(OH),
5 SO,, H,SO4, AI(OH); 20 BeO, H,Se, Ga(OH);
6 PbO, Ba(OH),, H,S 21 Ga,03, H3PO4, KOH
7 Si0,, Fe(OH);, HI 22 SO3, Cd(OH),, HMnO4
8 BaO, NH,OH, Be(OH), 23 CuO, H,Si03, Ni(OH),
9 N,Os, HF, Cr(OH)s, 24 NiO, H,SO4, Cr(OH);
10 HNO3, Cr,03, Sr(OH), 25 Rb,O, H>SO3, N;Os
11 Fe,0s, H,SO;, Cd(OH), 26 K,0, Mg(OH),, H,CO;
12 Cr03, HySOs, Ca(OH), 27 C1,0, NH,OH, HNO,
13 P,0Os, NaOH, AI(OH); 28 SO,, H,SO4, Cr(OH)3
14 CO,, Cu(OH),, HF 29 HNO3, KOH, Cd(OH),
15 Na,O, HNO3, Be(OH), 30 H,CO3, Sn(OH),, NH,OH
3aganne Ne3.
Jokaxkute aM(pOTEpHOCTH MPEIOKEHHBIX BEILIECTB:

Ne B:I;HaH_ BemecTtsa Ne B:I;HaH_ Bemectsa Ngai?am- BemectBa
1 BeO 11 Pb(OH), 21 Fe,O;
2 A1(OH); 12 Bi,0; 22 Ga(OH);
3 PbO 13 Fe(OH);3 23 PbO,
4 Be(OH), 14 Ga)0, 24 SnO,
5 Cr,03 15 Cr(OH); 25 Pb(OH),
6 Bi(OH); 16 A1,0; 26 Bi,0;
7 Fe, 03 17 Zn(OH), 27 Fe(OH);
8 Ga(OH); 18 BeO 28 Ga03
9 PbO;, 19 Cr,03 29 Cr(OH);
10 SnO; 20 Bi(OH); 30 A1,0;

3ananue N4,
CocraBbTe ypaBHEHHS PEAKIUI, C TOMOIIbIO KOTOPBIX MOKHO OCYHIECTBUTH CIIEIYIOLINE

MpeBpallCHUS:

Ne Bapuan- .

a [{ernmo4yky XMMUYECKHUX PEBPALLICHAN

1 SnO — SnCl; — SnOHCI — SnCl; — Sn(OH), — Na;SnO,

2 BeO — Na;BeO, —» Be(OH), —» BeSO4 — Be(NO3), — Be(OH),

3 H,CO; — K,CO3 - KHCO3; — K,CO3 - MgCO3;— CO,

4 SO, - H,S0O3 -K,S03 - KHSO3 — K;SO3 — H,SO3

5 A1(OH); — Aly(SOy4); &> AIOHSO4 — A1(OH); —»> Al,O3 > KA10,
6 Fe,O3; — FcCl; — Fe(OH); — FeCl; — Fe(OH),Cl

7 H,CO3; — NaHCO3; - Na,CO3; — CO, - NaHCO3;— H,CO3

8 Na,O — NaOH — Na,SO; — NaHSO3; — Na,SO5; — H,SO;5

9 CaCO3; —» CaO — Ca(OH),; — Ca3(PQy4), —» CaHPO4 — Ca3(POs4),
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10

HzS —> SOZ —> HzSO3 —> Ca803 —> Ca(HSO3)2 —> Ca803

11 P - P,0s —» H;PO4 — NaH,PO4 — Na;PO4 — Na,HPO,

12 AIOHSO4 ->A1(OH); ->A1,(SO4); — A1(OH); —> Al,O3 — NaAlO,
13 H,Si03 — Si0, — Na,;Si0; — CaSiO; — H,Si03

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

15 NaOH — NazPO, — NaH,PO, — H3PO4 — NazPO4 — Ca3(POy),

16 Ca0O — Ca(OH), — Ca3(PO,), »CaHPO, —»Ca(H,P0,), —>Ca3(POy),
17 NiSO4 —» (NiOH),SO4 — Ni(OH), -»NiOHCI —-Ni(OH), -»NiO

18 Fe(OH); — Fe;O3 — Fex(SO4); > FeOHSO4 — Fey(SO4); — (Fe(OH),),SO4
19 CuO — CuCl, >Cu(OH), —» CuS0O4 —»>CuS — Cu(NO3),

20 Cr(OH); — Cr(SO4); »CrOHSO4 — Cr(OH); —Cr,03 — KCrO,

21 H,0O — Ca(OH), -»CaCO3; — Ca(HCO3), — CaCl, — Ca(NOs),

22 K,PbO,—Pb(OH),— PbOHCI — PbCl, — Pb(OH), — PbO

23 CoOHCI — CoCl, = Co(OH), — CoCl, — Co(NOs3); — CoOHNO;

24 KOH — K,Si03; — H,Si03 — Na,SiO3 —» H,Si0; — CaSiO;

25 7Zn0O — K,Zn0O, -»Zn(OH), — ZnSO4 — Zn(OH), — ZnO

26 P,0O5 — Ba3(PO4), —» BaHPO, — Baz(PO,4), »> H3PO4 — NazPOy4

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

28 (NiOH);SO4 — Ni(OH),— NiCl, — NiOHCI — Ni(OH), —»NiO

29 Al(OH); — AIOHCl, — AlI(OH); — AlI(OH),CI — Al(OH); — A1,0;
30 SrO — Sr(OH); — SrCO3; — Sr(HCO3); — SrCO5; — Sr(NO3),

3amanue Ne 5.

Ne
VYcnoBue 3agaun
Bapuanrta

1 Kaxkoit 06beM 10%-Horo pactBopa NaOH miotHoctso 1,115 r/em® motpebyercs ams
IIPUTOTOBJICHUS 2 e 1M pactBopa?

2 CKOJIBKO TPaMMOB CyIb(UIa Cephl MOTPEOYETCs NIl IPUTOTOBIIECHUS 5 M 8%-HOTo
(mo macce) pactBopa (ruiotHocTh 1,075 r/cm’)?

3 ITpu 25°C pactBopumocts NaCl pasna 36,0 r B 100 r Bogsl. HaiiTu MaccoByto 101110
NaCl B HachIIIECHHOM PacTBOPE.

4 Cxonbko rpamMoB 30%-noro (o macce) pactBopa NaCl wyxkHo nob6aButh k 300 r
BOJ1bl, 4T0OBI OJyuuTh 10%-HBIN pacTBOp comu?

5 Haiitu maccy NaNOj3, HeoOxoaumyto 11st mpurotoBierus 300 eM® 02 M pacTBopa.

6 Jlnst mefitpamusamuu 30 v 0,1 H. pacTBOpa mienoun noTpeboatoch 12 cM® pacTBo-
pa kucsoThl. OnpenenTh HOpMaIbHOCTh KUCIIOTHI.

. Haiitu momsipaocth 36,2%-H0ro0 (10 Macce) pactBopa HCI, miioTHOCTE KOTOpOTO
1,18 r/em’.
Kakoii 06beM 96% (110 Macce) cepHO# KHCIOThI (II0THOCTE 1,84 r/cM’) U Kakyro

8 Maccy BOABI HY/KHO B3SITh i mpuroToBienns 100 cm® 15%-woro (o macce) pac-
TBOpPA CEPHOM KUCIOTHI (TUIOTHOCTS 1,1 r/cm’).

9 Kakyto Maccy BObI HYXHO Ipu6aButh K 200 cM” 30% (110 Macce) pacTBOpa THIPOK-
cuja Hatpus (MIoTHOCTH 1,33 F/CM3) Jutst nonydenus 10% pactBopa menoun?

10 HaiiTi MOsUIbHOCTB, HOPMaJIbHOCTD U MOJISIPHOCTH 15%-Horo (10 Macce) pacTBopa

. 3
CEpPHOM KUCIOTHI (TIOTHOCTH 1,1 r/em”).
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11 Hns veitpanuzannu 42 cM® CEpPHOM KUCJIOTHI MOTpeOOBaAIOCH 100aBUTH 14 cM’ 0,3 H.
niesioun. OnpeeaTuTh MOJISIPHOCTh PACTBOPA CEPHOM KHUCIIOTHI.

12 U3 400 r 50%-noro (o macce) pacrBopa H,SO4 BeimapuBanuem yaamunu 100 r Bo-
nbl. Yemy paBHa maccosas noist H,SO4 B ocTaBiemcst pacrBope?

13 CKOJIbKO TpaMMOB CyJib(ria cepbl MOTpeOyeTcs ISl IPUTOTOBIICHUS 5 aM° 8%-HOro
(o macce) pactBopa (tutotHocTh 1,075 1/ cM’)?

14 Ckobko rpammoB Na,CO; comepsxures B 500 cm” 0,25 H. pacTBopa?

15 B xaxom o6weme 0,1 H. pacTBopa coaepxkutcs 8§ r CuSO4?

16 Hns veitrpanu3zanuu 30 em® 0,1 H. pacTBopa 1meao9u norTpedoBagocs 12 cM® pactBo-
pa KkucyoTsl. OnpenesuTh HOpManbHOCTh KUCIIOTHI.

17 CKOJ;BKO MULTWIATPOB 96%-Horo (mo macce) pactBopa H,SO, (muotHocts 1,84
r/cM”) HY)KHO B35Th A1 npurotoBierus 1 11 0,25 H. pacTBopa?

13 Kakoii 06wem 0,1 M pactopa H3PO,4 MOXHO TPUTOTOBUTE U3 75 RS 0,75 H. pacTBO-
pa?

19 Kakoii 06wem 6 M pactBopa HC1 HyXHO B3STh Ui IPUTOTOBIICHUS 25 oM 2,5 M
pactBopa HC1?

20 BrraucnanTs MaccoByro 1010 ruapokcuaa Hatpus B 9,28 H. pactBope NaOH (rmnot-
nocts 1,31 r/em).

71 BeruucanTes MoJibHBIE JOJK CIIUPTA U BOJIbI B 96%-HOM (110 Macce) pacTBOpeE 3TUIIO-
BOT'O CIIUPTA.
B 1 xr Boas! pactBopeno 666 r KOH; nnotHocTh pacTBOpa paBHa 1,395 r/em’.

22 Haiitu: a) maccoyto gomto KOH; 6) MosipHOCTD; B) MOJISTIBHOCTD; T') MOJIBHBIE J10-
JIM 1IEJ0YH U BOJIBL.

23 [TnotaocTh 9%-HOTO (TI0 Macce) pacTBopa caxapossl CoH»,01 paBHa 1,035 r/eme.

24 BBIUHCIINTE: ) KOHIIEHTPALHIO CaXapo3bl B I/IM’; 6) MOISPHOCTD; B) MOJSITHOCTD
pacTBopa.

)5 Brrancnuts MomsipHyro KoHIeHTparuio 20%-Horo pactBopa cyibdata xxenesa (1I)
(rutotHOCTH 1,21 F/CM3).

26 Kakoii o6bem 2 H. pactBopa H,SO4 nmotpedyercs ans npurotosienus 500 cM” 0,5 H.
pactBopa?

27 Kakoii 066em 0,05 H. pacTBOpa MOXHO moityduts u3 100 cM® | H. pacTBopa?

)% Kaxoit 00bem 2 M pactBopa Na,CO3 Ha0 B34Th JIJIs1 TPUTOTOBICHUS | e 0,25 u.
pactBopa?
K 100 cm® 96%-Hoi (1o macce) HoSO4 (motHOCTH 1,84 r/em’) npubasuu 400 oM

29 Bozbl. [lonyuniics pactBop mioTHocTso 1,220 r/cM’. BEIYHCIIHTE €ro SKBHBATICHT-
HYIO KOHIEHTpAIMI0 U MaccoByto 1010 HrSOy.
Paccuntars HOpMaNbHOCTh KOHIIEHTPUPOBAHHOM COJIIHOM KUCIOTHI (TNIOTHOCTH 1,18

30 3 .
r/cm), conepkameit 36,5% (macc.) HCI.

3aganue Ne 6.
PaccMoTpuTe BO3MOKHOCTD MPOTEKAHMS THPOJIM3a COJICH, YKaXKUTE 00JIacTh 3HAYCHHMA
pH pactBopoB (>, =, < 7), OTBET NOJATBEPIUTE YPABHEHUSIMHU PEAKIINH.

Ne Bapuanrta

[IpenyioxenHbie conu Ne Bapuanra [IpemioxenHblie conu

1.

Zl’lSO4, NaCN, KNO3 16. NiClz, Ba(CH3COO)2, Nast4
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2. CuCl,, Na,S03, Li>SO;4 17. CoS0;, K>S03, KNO;

3. NaCl, Na,CO3, Fe(NO»); 18. CH;COOK, CrCls, Ca(NO),
4, NaF, NiSOy, NaNOs 19. Zn(NO;),, NaNO3, Na,Se
5. Na,S0;, AlCl;, KNO, 20. NaCl, Na3PO,, Ni(NO3),
6. MnSO,, CH;COONa, KNO; 21. Na,S, NH;NO;, KBr

7. KNO3, CoCly, Na;PO, 22. BaCl,, KCN, MgSO,

8. NH,C1, K2CO3, Na,SO, 23. Na,SO;4, AI(NOs)3, Na,Se
9. KClOy, Cry(SO4)3, Na,S 24. K,CO3, FeCl3, Ca(NOs),
10. FeSO,, KC1, Li,SO; 25. NaNOs3, Cu(NOs3)y, St(NO2),
11. Pb(NOs),, K»SO3, Nal 26. MnCl,, Ba(NO3),, KsPO,4
12. NaNO3, SnCl,, Ba(NO>), 27. K1, ZnCl,, Na,S

13. Li>;COs, Aly(SOy)s, KC1 28. K,SO;, (NH4),S0;, K;Se
14. Fey(SO4)3, KsPO4, NaC10, 29. Cr(NO3)s, K5S, Nal

15. Na,S, CuSOy, CaCl, 30. KNO3, AlBr3, Ca(NO»,),

3ananue Ne 7.
Metonom mnonypeakuuii (3JI€KTPOHHO-MOHHBIM) Moj0epuTe KO3(D(UIMEHTH B cXeme
OKHCITUTEITbHO-BOCCTAHOBUTEIFHON PEaKIIny:

1 CI‘(NO3)3+NaBiO3+HNO3—)H2CI'207+Bi(NO3)3+N&NO3+H20
2 MnO, + KCl103+ KOH — K;MnO,4 + KCI + H,O

3 HQS + KQCI‘207 + HzSO4—)S+CI‘2(SO4)3+KzsO4+H20

4 Cr,03+NaNO3;+KOH— K,CrOs+ NaNO,+H>,O

5 Na,SO3+ KMnO4 + KOH — Na,SO4 + KoMnOy4 + H,O

6 KMHO4+ H2C204 + HQSO4 —> MI’ISO4 + KzSO4 + COZ + HzO

7 KMnO4+ H>SO4 + NaoS — MnSO4 + NaSO4 + S + K,SO4 + H,O
8 NaBr + K,Cr,O7 + H,SO4 — NaySOy4 + Br, + K>SO, + H,O + CI‘2(SO4)3
9 KN02 + KQCI‘207 + HZSO4 —> KNO3 + HQO + CI‘Q(SO4)3 + HzSO4
10 KMnO,4+ CH;0H + H,SO, —» K,SO4 + MnSO,+ HCOOH + H,O
11 MnSO, + PbO; + HNO3; — HMnO4 + Pb(NO3), + PbSO4 +H,0
12 Mn(NOs);+NaBiO3;+HNO3;—HMnO4+Bi(NO3);+NaNO3;+H,0
13 Ce¢H 1206 + KMnO4 + H,SO4 — CO;, + MnSO4 + K>SO4 + H,O
14 Na23204 + AgCl + NH4OH — (NH4)2SO} + NaCl + Ag + Hzo
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15 C12H»041 + K>CrO7 + H,SO4 — CO, + CI‘Q(SO4)3 + K>SO, +H,0
16 FCCO3 + KMIIO4 +HQSO4 — FCQ(SO4)3 + C02 + MHSO4 + KzSO4 + HQO
17 NaOCl + KI + H,SO4 — I, + NaCl + K,SO,4 + H,O

18 CI'203 + KNO3 + KOH — KQCI'O4 + KN02 + HQO

19 K,Cr,O7 + K5S + H,SO4 — K)SO4 + CI‘2(SO4)3 +S + H,O

20 CI‘C13 + H202 + NaOH — Na2CrO4 + NaCl + HQO

21 Na2803 + KIO3 + HQSO4 — Na2804 +L+ KzSO4 + HQO

22 MnSO;, + PbO, + HNO3; — HMnO, + PbSO, + Pb(NO3), + H,O
23 FGSO4 + KMI]O4 + HQSO4 —> Fez(SO4)3 + KzSO4 + MnSO4 + HZO
24 FeSO4 + K>Cr,0O7 + H,SO4 — Fez(SO4)3 + CI‘2(SO4)3 + K>SO, + H,O
25 KMnO, + HC1 - KCI + MnCl, + Cl, + H,O

26 C12H22011 + KQCI‘QO7 + HQSO4 — COz + Cl‘z(SO4)3 + KzSO4 +H20
27 C6H1206 + KMnO,4 + H,SO4 — CO, + MnSO4 + K»,SO4 + H,O

28 KMI’IO4+ CH3OH + HQSO4 —> K2SO4 + MI’ISO4 + HCOOH + HQO
29 KNO, + KQCI'207 + H,SO4 — KNO3 + H,0O + CI‘Q(SO4)3 + H,SO,4
30 NaCrO, + Br, + NaOH — Na,CrO,4 + NaBr + H,O

3amanue Ne 8.

[IpeneOperas TeMriepaTypHOl 3aBUCHMOCTBIO BBIYHCIUTH CTaHIAPTHBIC U3MCHCHHS JH-
TaJbIIMU, SHTPOIUH, SHEepTuH [ 'nbOca B cooTBeTCTBYIOMIEH peakunu. OnpeneanTs TeMIepaTypy,
MIPU KOTOPOW YCTAHABIIMBACTCS XUMHUYECKOE PABHOBECHE PEAKIIUU, M CAENIATh BHIBOJ O BO3MOX-

HOCTHU IIPOTCKAaHUA pCaKlIMU B IIPAMOM HaAllpaBJICHUH.

1 2Mg(x) + CO,(r) = 2MgO(k) + C (rpadur)
2 3CH4(r) + COx+ 2H,0(x) = 4CO(T) + 8Ha(T)
3 4HCI(r) + O2(r) = 2H,0(r) + 2Cly(1)

4 2H,S(r) + SO, (1) = 3S(pom6) + 2H,O(k)
5 2Cu0(t) + CupS(t) = 6Cu(T) + SO,(T)

6 2H,0(r) + 2Cl,(r) = 4HCI(T) + Ox(1)

7 3Fe,05(T) + Hy (1) = HyO(T) + 2Fe304(T)

8 CaO(1) + CO, (1) = CaCOs(T)

9 2CO(r) = C (rpadur) + CO;,(1)

10 27nS(T) + 30,(1) =2Zn0O(1) + 2S0,(T)

11 CaCOj;(t) = CaO(1) + CO,(T)

12 BaO(1) + CO,(r) = BaCOs3(1)

13 2NO(1) + O, (1) = 2NO,(T)

14 H,0(1) + 2Fe;04(T) = 3Fe;05(T) + Ha(T)
15 2A1L,05(T) + 6SO,(T) + 302(1) = 2A15(SO4)3(T)
16 CaO(t) + H,O(x) = Ca(OH),(1)

17 FeO(t) + H,(r) = Fe(t) +H,0(1)

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

19 Ha(r) + Ix(r) = 2HI(r)

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

21 2MgO(k) + C (rpadur) = 2Mg(x) + CO,(T)
22 2A15(SO4)3(T) = 2A1,05(T) + 6SO(T) + 30,(T)
23 Ca(OH)(t) = CaO(1) + H,O(x)

24 BaCO3(t) =BaO(t) + COx(1)
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25 H,O(r) + 2Fe;04(1) = 3Fe,05() + Ha(r)
26 4HCI(r) + O5(r) = 2H,0(r) +

27 3CH4(T) + COx+ 2H,0(%) = + 8Ha(T)
28 2NOs(r) = 2NO(r) + O (1)

29 Cly(r) + 2HI(r) = Ly(r) + 2HCI(r)
30 Fe;04(1) + CO(r) = 3FeO(T) + CO» (1)

3aganue Ne 9.

HJ’IH HpCI[J'IO)KCHHOﬁ 06paTHMOﬁ P€aKIMK HAITMIIHUTEC MaTEMaTHY€CKOC BBIPA)KCHHUEC KOH-
CTaHTbl XUMHUYCCKOI'0O paBHOBECCHUA U YKAXHUTC HAIIPaBJICHHUC CMCIICHHUA PAaBHOBCCHUS IIPH U3MEC-

HEHUM YCIIOBUIA:

a) YMEHbBIIIEHUU KOHIIEHTPAI[UU OJJHOTO U3 ra3000pa3HbIX MPOIYKTOB;

0) IOHM)KEHUU JIABJIICHUS B CUCTEME;
B) HIOBBIIIEHUH TEMIIEPATYPHI B CUCTEME.

No YpaBHEHHE peaKLUU AH® p, x]Ix
1 2S0;(r) +Ha(r) <> SOx(T) + HoO(1) —-144
2 2H,(1) + O,(1) <> + H,0(1) —484
3 FeO(k) + CO(r) <> CO,(r) + Fe(x) +400
4 2N,0(1) + Oz(r) <> 4NO(1) +196
5 2NO(r) <> Na(r) + O,(1) —-180
6 NH,4CI(x) + NH3(r) + HCI(T) +63
7 2CH4(T) + 30, <> 2CO(1) + 4H,0(1) -597
8 H,O(r) + CO(T) <> CO,(1) + Hy(T) —41
9 2A15(SO4)3(T) = 2A1,05(T) + 6SO,(1) + 304(T) +1740
10 ZnSOy4(x) <> ZnO(k) + SO;(T) +565
11 2N,03(1) <> 2NO(1) + N,O4 (1) +149
12 2H,S(r) + 30,(1) <> 2S0,(1) + 2H,0(1) —-1038
13 S(x) + Ha(r) <> HaS(T) 21
14 COx(r) + C (1) > 2CO(1) +172
15 CHy(r) + H2O <> CO(r) + 3Hx(T) +206
16 PCls(T) <> PCls(1) + Clx(1) +21
17 Fe;04(T) + CO(T) <> 3FeO(T) + CO, (1) +21
18 N,O3(r) <> NO(T) + NO,(T) +104
19 C(x) + O,(r) <> COy(1) -394
20 2AI1CI5(k) <> 2Al1(kx) + 3ClI,(T) +338
21 2CO(1) + O,(1) <> 2CO,(T) -566
22 2NH;3(T) <> Na(1) + 3Hy(T) +92
23 Hy (1) + Ix(1) <> 2HI(1) +12
24 BaCOj;(1) <> BaO(1) + CO,(1) +251
25 4NO(r) + 6H,O(r)<> 2NH3(1) + 50,(T) +908
26 2MgCly(k) + Oy(1) <> 2MgO(k) + 2Clx(T) +82
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27 Ca(OH)1(x) <> CaO(x) + H,O(T) +109
28 N»(1) + 0(r) <> 2NO(T) +180
29 NO(T) + NO»(T) <> N>O5(r) ~149
30 3Fe0(k) + COA(r) <> CO(r) + Fe;04(k) 21

3aganue Ne 10.

PaccmoTpuTe KOppO3HIO raibBaHOMApPbl, UCIONB3Ys MOTEHIMANbl (Ipui. 3): yKakurte
aHOJI U KaTO/, HAIIMIINTE IEKTPOHHO-NOHHBIEC YPABHEHUS MOJypEaKLIUi aHOIHOTO U KaTOHOTO
MPOLECCOB, CYMMapHble  HOHHO€ M  MOJEKYJISIpHOE  YpPaBHEHHUS  OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHOM PEAaKLUH, MPOTEKAIOIIeH NMpU TalbBaHOKOPPO3UH, YKa)KUTE HaIlpaBJICHUE
nepeMenIeHsl 3JIEKTPOHOB B CHCTEME.

Kopposuonnas cpena

HzO + 02 NaOH + HzO HCI 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

3aganme Ne 11.

PaccmoTpuTe KaToHBIC M aHOAHBIE MPOLIECCH MIPH AIEKTPOIU3E BOAHBIX PACTBOPOB Be-
IIECTB C MHEPTHBIMU 3JIeKTpoJamu. Paccunraiite Mmaccy uim 06beM (Ipyu HOPMaIbHBIX YCIOBUSAX
JUTSL Ta30B) MPOIYKTOB, BBIACTSIONINXCA HA JEKTPOJaxX MpU MPOIMyCKaHUH Yepe3 pacTBOp B Te-
yenne 1 gaca Toka cuion 1 A:

1. LiBr 11. Al»(SOy4); 21. NaOH

2. K5POy4 12. Ca(NOs3), 22. ZnS0Oy,

3. Ba(N03)2 13. KzSO4 23. N32CO3

4. NaCl 14. KMnO, 24, Ba(NO,),

5. FeBr, 15. ZnCl, 25. MgCl,

6. K,CO; 16. NiSOq4 26. CoBr,

7. CoCl, 17. BeSO, 217. NiSO, (c Ni anomom)
8 AgNO;3 18. Mg(NO3), 28. NaNO,

9. BaCl, 19. KOH 29. KI

10. Bi(NO3); 20. Cal, 30. « nggé; o)
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Ipunoowcenue 5

Onpoc (ycTHbIIH)
3uars OIIK-1.4, ONK-1.5:

1.Uto Takoe 3kBUBaJCHT ((paKkTOp SKBUBAJICHTHOCTH), SKBUBaleHTHas Macca? Kak ompe-
JIETUTh DKBUBAJICHT OKCUJIOB, KUCJIOT 1 OCHOBAHHI?

2.Yro takoe aroM? YUemy paBeH MOJOXMUTEIbHBINA 3apsia sapa aroma? [louemy uumcio
IIPOTOHOB B SIp€ PaBHO YUCIY 3JIEKTPOHOB B arome? UeMy paBHbI OTHOCUTENIbHBIE MAcCChl: a)
3JIEKTpOHA; 0) MpOTOHA; B) HeWTpoHa? UTO Ha3bIBAIOT MACCOBBIM 4HCIOM aToma? YTto Takoe
W30TOIIBI, H300apbI?

3.Yro Takoe anekTpoHHas obojouka atoma? KakoB XapakTep IBUXKEHHS 3JEKTPOHA B
atrome? Uto HaspIBaeTcss aTOMHOM opOuTansio? YTo Takoe 3JIeKTpOHHOE 0071aK0?

4.Y10 xapakTepHu3yeT IIaBHOE KBAHTOBOE YMCIO0? UTO Takoe 3HEPreTUYECKUl YPOBEHb,
noaypoBeHb? UTO Takoe 3JIEKTPOHHBIN cioil? Uemy paBHO 4MCIIO MOAYPOBHEW Ha SHEpreTHYE-
CKOM ypOBHE?

5.Uro xapakTepu3yeT U Kakue 3Hau€HUus MpUHUMAET 10O0YHOe KBaHTOBOE 4ucio? YTo
XapakTepU3yeT KaKue 3HaUYCHUsI IPUHUMAET MarHUTHOE KBaHTOBOE uKciio? M3 kakoro uucia op-
ourtanei cocTosT s-, p-, d-, f-moxypoBHn? Uto XapakrepusyeTr CIMHOBOE KBaHTOBOE uucio? Ka-
KM€ 3HaYEHUs1 OHO MPUHUMAET?

6.Kak dbopmynupyercs npunnun [laymu? Kakue 31eKTpOHBI HAa3bIBAIOTCS CIIAPSHHBIMHA?
Kakue cnvHbl UMEIOT ClIapeHHbIE AIEKTPOHbI? YeMy paBHO MAaKCHMAaJIbHOE YHUCIO 3JIEKTPOHOB
Ha HEPIeTUYECKOM YpOBHE?

7.Kax dhopmynupyrotes mpaBuia Kneukosckoro? [laiite popmynupoBky npasuia ['yHaa.
IIpuBenuTe NpUMEPSL.

8.Uro takoe mepuoja? Kakue OniBaroT nepuoasl? [louemy mepuonnyeckas cuctema die-
MEHTOB COCTOUT U3 ceMH neproaoB? Urto Takoe rimaBHas noArpymnmna? Uro takoe moboyHas moa-
rpynmna? YeMy paBHO YHMCIO 3JEKTPOHOB Ha BHEIIHEM CJIO€ aTOMOB 3JIEMEHTOB TJIaBHBIX MOJ-
rpynn? Kak Ha3bIBaroTCS AJIEMEHTHI, KOTOPbIE HAaXOAATCS B OAHOM moarpynmne? Yem oObscHS-
IOTCSI HEKOTOpbIE 0OIIMe CBOMCTBA 3J€MEHTOB OAHOH IiaBHOM moarpynmnsl? Uem oObsicHseTcs
NepPUOANYECKOE N3MEHEHNE CBOMCTB XMMHUYECKHUX AJIEMEHTOB U HUX COEIUHEHHH NpU yBenuue-
HUU NOPAJKOBOro HoMmepa? Kak M3MEHSI0TCA paguyc aroma, SHEpIus MOHU3ALHU, CPOIACTBO K
AIIEKTPOHY, JEKTPOOTPULIATENBHOCTh, METAJUIMYHOCTh U HEMETAJUTMYHOCTD 3JIEMEHTOB B MAJIBIX
nepuonaax?

9. Yto Ha3pIBaeTcs XMMHUYECKOW CBs3bl0? KakoBa mpupoja cuil, KOTopble 00yclaBiIu-
BAIOT XMMHUYECKYIO CBsI3b? OCHOBHBIE XapaKTEPUCTUKU XMMHUUYECKOW CBsi3U. UTO Takoe KOBa-
JeHTHast cBsi3b? UTO MPOMCXOIUT C 3JIEKTPOHHBIMM OOJIakaMH MpU 00pa30BaHUU KOBAJIEHTHOU
cBs3u? Uro npezcraisieT cob6oi 001acTh MEepeKphIBaHUS IEKTPOHHBIX 001akoB? YUTo Takoe o-
u m-cBs3u? [Ipu kakux ycnoBusx oHu oOpaszyrorcs? s Bcex nu GopM 3JEKTPOHHBIX 00JaKOB
BO3MOXKHO 00pa3oBaHKe ITHX cBs3eil? Kak onpeaesnstoT Yicio 6- U T-CBsA3el B KPaTHBIX CBS3SX?
Urto Takoe rubpuamn3aius aToMHBIX opouTaneii? CKoJIbKo THOPUIHBIX OpOUTaei oopasyercs B
pesynbTare: sp-, sp-, sp--, sp'd-, sp°d>- ruGpuamsaumii? J(Ba MexaHH3Ma OOPa30BAHHS KOBa-
JICHTHOM CBSI3M: OOMEHHBIN M IOHOPHO-aKIIETITOPHBIN, Ha MpUMepe aMMHaKa U MOHA aMMOHHUS.
YeMm ompenensieTcss BAJIEHTHOCTh JIEMEHTa, aTOMBbl KOTOPOTO 00pa3yloT KOBAJEHTHBIE CBS3H U
10 0OMEHHOMY, U 10 JOHOPHO-aKIENTOPHOMY MEXaHU3MY?

10. Yo Ha3bIBaeTCSI MOHHOM CBA3bI0? MEX Ty aTOMaMM KaKHX 3JIEMEHTOB OHa 00pa3y-
ercsa? Kako# 3apsii HMEIOT HOHBI METAJUIOB, KAK OHHM Ha3bIBAIOTCS? B Kakue MOHBI TPEBpAIAIOT-
Cs1 aTOMBI HEMETAJUIOB TPU MPUCOEAMHEHUH IEKTPOHOB? YeM 00yCIIOBIEHbBI HEHANPaBIEHHOCTh
¥ HEHACHINIAeMOCTh HOHHOM CBs3U? C aToMaMu KaKuX 3JIEMEHTOB aTOM BOJIOPO/ia OOBIYHO 00-
pasyeT BogopoaHble cBa3u? Kakue Buabl B3aUMOACHCTBUS 00YClIaBIMBaOT 00pa3oBaHKE BOJIO-
poaHoii cBs3u? B kakux mpenenax BappUpPyeT SHEPrusi BOJOPoaHOM cBsa3u?Kakue Tpu Buga
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MEXXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS Ha3bIBalOT BaH-nep-BaanbcoBeiMU cuamu? Yem onpene-
JsteTcs Kaxxapld n3 Hux? Kakoe BzanMogeicTBre oKka3piBaeTCs Hanoojee ciadbm?
3uaTs OIIK 1.1, OIIK-1.3.

11. BuytpeHHss HEeprus u dHTAIBNHA. Termtora 00pa3oBaHusI XUMUUYECKUX COCTUHE-

HUH.

12. DOueprernueckue 3PHeKThl XUMUISCKUX peakiui. TepMOXUMUYECKUE PACUETHI.
3axoH ['ecca.

13.  DuTpomnus u ee U3MEHEHUE TPU XUMHUUYECKOU peakuuu. DHeprus [ mboca u
HAIPaBJIEHHOCTh XMMUUECKUX PEAKIIUM.

14. . CKopoCTh XUMHUYECKHUX PEAKIINN, BIUSIHUE HAa HEE PA3IMYHBIX (PaKTOPOB.

15. DHeprus akTUBalMU XMMHUYECKOHN peakiMyi. MeXaHn3Mbl XUMUYECKUX pEaKIU.

16. Karaau3 roMoreHHbIN ¥ reTepOreHHbIH.

17.  Xumundeckoe paBHOBECHE B TOMOT€HHBIX peakuusax. KoncTtanTa paBHOBECHS.
[Tpuniun Jle-lllarenbe, cmenieHue paBHOBECHS.

18. Bopa. XXecTkocTb BOJBI.

19. Yo takoe pactBop? 13 Kakux KOMIOHEHTOB COCTOUT pacTBop? MexaHu3MBbI pac-
TBOPEHHUSI.

20. Yro Ha3BIBAIOT ISl KOMIIOHEHTA B CUCTEME: a) MACCOBOM, MOJISIPHON M 0OBbEMHOI
JoJieH, 0) MacCOBBIM, MOJIIPHBIM U OO BEMHBIM OTHOIIICHHEM?

21. Teopus 31EKTPOJUTUYECKON TUCCOLMAIIMN €€ OCHOBHBIE MOJOXKEHHUS W IMPUYHMHbI
muccorranui. CHIIbHBIE U C1a0ble 3JeKTPoNnThl. CTENEeHb M KOHCTaHTa TUCCOIMAINH, (PaKTOPBHI,
Ha HUX Biustomue. KucinoTel, OCHOBaHHS U COJU B CBETE TEOPUU DJICKTPOJIUTHUECKOU JUCCO-
LUALUH.

22. Bopoponnsiii mokasatens (pH), ero pacuer s pacTBOPOB CHIBHBIX M ClaObIX
KHUCJIOT U OCHOBaHWI. OHHBIE peakliMu B pacTBOpax.

3unats OIIK 1.1

23. TlonsHATHE O peakuusax ruaponusa. 'maponus comneil, ero mexanusm.DakTopsl,
CMEIIAIIINE PAaBHOBECUE THAPOIN3a. 3HAYEHUE TUAPOIIU3a.

24. JlucnepcHble CUCTEMBI, MX KJIACCU(PUKALIMS 110 CTEIIEHU JTUCTIEPCHOCTH U arperaTHoO-
MY COCTOSIHUIO.

25. Komnounueie pactBopsl. Komnounnoe cocrosinue Bemectsa. CriocoObl MOTyYeHUs
KOJUIOUIHBIX PACTBOPOB.

26. AncopOrvs B KOJJIOMIHBIX pacTBOpax, 00pa3oBaHUE MUIIEIUIBI. DJIEKTPUIECKUN 3a-
PAI KOJUIOUIHBIX YACTHII.

27. OnTuueckre U 3JIeKTpUUEcKHe CBOMCTBa qucnepcHbIX cucteM. Koarysmsmus komiou-

JI0B.

28. OKHCIUTENIbHO-BOCCTAaHOBUTEIBHBIE TPOLIECCHI.

29. DneKTpOXMMHYECKHE ITPOLECCHI.

30. IloTeHUHaIBl METAITIMYECKUX U Ta30BbIX JIEKTPOAOB. ['albBaHUUECKUE FTIEMEHTHI.

31. 3akonsl @apajes. [IpakTuueckoe MpUMEHEHUE IEKTPOIIN3A.

32. XWUMHYECKHE UCTOYHUKH TOKA.

33. Xumus metaioB. CTpoeHue, (GU3NUecKre 1 XUMUIECKUE CBOWCTBA METAILIOB.

34. IlonydeHue MeTaI0B. MeTamnyecKue CIijIaBbl U KOMITO3UThL. XUMUS S—METaJIIIOB
Y HEKOTOPBIX p- U d—MEeTaJIoB.

35. Koppo3swus MeTaJioB U CIUTAaBOB OT Koppo3uu. OnpeneneHue u Kiaccuukaius Kop-
PO3UOHHBIX MPOLIECCOB. XUMHUECKasi KOPPO3HSL.

36. DaekTpoXxuMHIecKast KOppo3usi. MeTOo bl 3aUTHl METAIOB OT KOPPO3HH.

37. Knaccudukanus HeMeTaJlIoB.

38. du3nyecKue 1 XMMUYECKHE CBOMCTBA HEMETAIIIOB.

39. IIpumeHeHnEe HEMETAIIIOB.

40. J)KecTKOCTb BOJIBI.

41. KomnoniHbIe CUCTEMBI: KIIACCU(PUKALUS, TIOTy4YeHUE, CTPOCHUE.

41



42. CpoiicTBa KOJUIOUIHBIX cucteM. Koarynsuus

43. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKUcHeHUs. OKUCIUTEINb.
Boccranosurens.

44. DnekTpoaun3. 3aKOHBI AJIeKTposn3a. [I[puMeHeHre 3eKTposr3a B IPOMBIIIICHHOCTH.

45. DneKTpoHbIe MOTeHIUANBI. ['albBaHUYECKHE FTIEMEHTHI.

46. Koppo3sus. Bunibl koppo3uu MeTasioB.

47. CriocoOBlI 3alIMTHI METAJUIOB OT KOPPO3UH.

48. Metamnbl. [Tonoxxenue meramioB B [lepuogudeckoit Tabmmie. IIEKTPOHHOE CTpOe-
HUE aTOMOB MeTaJIoB. Kpucramiueckas peierka MeTajjoB.

49. ®u3nyeckre 1 XMMUYECKHUE CBOMCTBA METAJLIOB.

50. Hemeramnel. [lomoxenne nemetayuioB B [lepuoanyeckoit Tabiuie. DIEKTPOHHOE
cTpoeHre aToMoB. PU3NYECKUE U XUMUYECKHE CBOMCTBA HEMETAJLIOB.

51. Yraepon u xpemuuid. IlpupogHblie CTpouTeNpHbIE MaTEpUabl — U3BECTHSK, Mpamop,
MEeCOK, TpaHuT, riauHa. CocraB, MIPUMEHEHHE B CTPOUTENLCTBE. yrieponaa B npupone. [Ipupon-
HbIe KapOoHaTsl. Cofa.

52. .IlonsATHE O BSXKYLIUX BellecTBaX. Bo3ayliHble U THAPaBINYECKUE BSKYIIME MaTe-
pHaIbI.

53. O6mue 3aKOHOMEPHOCTH TIOTy4eHHs BsOHKYIIMX BemiecTB. Knaccudukanus BsoKymmx
MaTepHuagoB. 3HaYyeHHE O0XMHra, BHICOKOH CTENEHHM TUCIEPCHOCTU IMPU MOJYYEHHU BSKYIIUX
marepuaioB. [Iponeccer cxBatbiBanus U TBepAeHU. Kopposust 6eTOHOB U Mepbl O0PBOBI C HEH.

54. CtpoutenbHbli runc. Bo3aymHas nssects. [lonydyenne, cranuu TBepaeHus.

55. MuHepanoruueckuii coctaB nopmiaHjauemMeHTa. TBepaenue nopriaasauneMmenta. [lo-
Jy4€HHE MOPTIAHALEMEHTA.

56. DneMeHThl opraHn4eckoid XumMuu. OCOOEHHOCTH, TEOPUS XMMUUYECKOTO CTPOEHUS U
KJIaccu(uKalus OpraHMueCKUX COeAMHEHUH.

57. BBICOKOMOJIEKYJISIPHBIE COEIUHEHMs. DJIEMEHTApHOE 3BEHO, MOHOMEp, IOJIMMED.
Crenenp nonumepusanuu. MonekymnspHas Macca nonuMepa. Celpbe Ul NOJyYEHUs OJUMEDPA.
Caoiictea BMC.

58. BricokomonekynspHbele coenuHeHus. [lonnMepusanus n nonukosaeHcanus. Ioiy-
YeHHe MOJIMATUIIEHA U nonunponuieHa. [lonydyenne gpeHonpopmanbaeruaHbIX CMOJI KOHAECHCA-
nueil penona u popmanpaeruaa. [lpumeneHne moaIuMepoB B CTPOUTEIHCTBE.
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Ipunooicenue 6
TunoBble 3a1aHusl 1Js BBINOJHEHHUS J1a00PaATOPHBIX padoT

3agaHus Ui BBITOJHEHUs Ja0OpaTOPHBIX PabOT MpeAcTaBiIeHbl B 1a00paTOPHOM Ipak-
TUKYME /1715 CTYZeHTOB HampasieHus noaroroBku 08.03.01 «CtpoutenscTBO» OUHOM U 3a04HOU
dopm oOyuenust (KanmzoBa A.M. «Xumus» (1abopaTopHbId NpakTUKyMm). AcTpaxanb: M3nar.
nom TAOY AO BO «ActpaxaHCKui TOCYJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENIBHBIN YHUBEP-
curer». 2018. — 131 c.).

Hmers HaBuikn OIIK-1.1, OIIK-1.3, OIIK 1.4, OIIK 1.5:

JlaGopaTtopHnas pabora Nel. KomruiekcHbIe cOeTUHEHUS.

JlaGopaTtopHnas pabota Ne2. Xumudeckasi KWHETHKA.

JlaGopaTtopHnas pabora Ne3. Peakuinn noHHOTO OOMEHA.

JlaGopatopnast pabota Ne4. I'maponus coneil.

Jlaboparopnas pabota Ne5. Onpenenenue o01ei )KeCTKOCTH BOJIBI.

JlaGopaTtopnast pabota Ne6. [lomydeHne u KoaryJisius KOJUIOUIHO-TUCIIEPCHBIX CUCTEM.
JlaboparopHnas pabota Ne7. OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
JlaGopaTtopHnast pabota Ne§. Xumudeckne CBONCTBA METAJLIOB.
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