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5.1.

5.1.1.
5.1.2.

5.2.

5.2.1.
5.2.2.
5.2.3.
5.2.4.

8.2.

8.3.

10.

Conep:xkanmue:

Crp.
Henu u 3amaun 0CBOEHUS JUCIMILTMHBI 4
[lepeuenp nmuaHUPYEMBIX PE3yJIbTATOB 00YUEHHUS MO JUCLUIIIIMHE, COOTHE
CEHHBIX C TUIAHUPYEMBIMH PE3yJIbTaTaMHU OCBOCHHSI 00pa30BaTEIbHON MPOrPaMMBbI 4
Mecto nucrumiussl B cTpykrype OOII cnenmanurer 4

OO0beM TUCIUILIMHBI B 3aYETHBIX €AMHUIIAX C YKa3aHHEM KOJIMYECTBA aKa

JIEMHYCCKHUX, BBIICTICHHBIX HAa KOHTAKTHYIO paboTy 00y4aromxcs ¢ npernojaasaTenem (1o
BUJIaM YYEOHBIX 3aHATHUN) M HA CAMOCTOSTEIILHYIO0 Pab0oTy 00yJaronuXcst 5
ConepxaHue IUCIUIUIMHBI, CTPYKTYPUPOBAHHOE 110 pa3JieliaM ¢ YKa3aHH

€M OTBCACHHOI'O Ha HUX KOJIMYECTBA aKaJJEMHUYCCKUX YaCOB U BUI0B YIICGHLIX 3aHATUN 6
Paznensl AUCHUIIIMHBI U TPYAOEMKOCTb M0 BUAaM YYeOHBIX 3aHATUH (B

aKaIEMUYECKUX Yacax) 6
Ounast popma o0ydeHUS 6
3aounas hopma 00ydeHUS 7
ConeprkaHne TUCIUTUIMHBI, CTPYKTYPUPOBAHHOE TI0 paszienam 8
ConepxaHue JTEKITNOHHBIX 3aHATHH 8
ConeprxaHue JJaOOPaTOPHBIX 3aHATHIM 9
ConeprxaHre MPaKTUIECKUX 3aHATHI 10
[epedenn yaeOHO-METOAMYECKOTO 00ECTICUSHUS JITISI CAMOCTOSTENHHOM

paboTHI 00YUYAIOIIHUXCS TI0 TUCITUTIIIHE 10
TeMbl KOHTPOJILHBIX padoT 12
Meroauueckue yka3aHus sl 00yJaronIiXcsl IO OCBOSHHUIO AUCITUTUINHBI 12
O0pa3oBaTeNbHBIC TEXHOJIOTHH 13
Y4ebHOo-MeToquIecKoe U HHPOPMAITMOHHOE 00eCTICUCHUE T CITATIINHEI 13
ITepeveHh OCHOBHOM M TOTIOMHUTELHON YIEeOHOMH TUTEpaTyphl, HEOOXOTUMOM ISt
OCBOEHWSI TUCITUTINHBI 13

[lepeuenpr nHPOPMAITMOHHBIX TEXHOJIOTHH, HCIIOIB3yEMBIX MTPH OCYIIECTB

JeHrH 00pa30BaTENbHOrO MpoIlecca Mo AUCHUIIINHE, BKITIOYas MepedeHb MPOrpaMMHOTO
obecrieueHws.. 14
[lepeuens pecypcoB nHGOPMAITIOHHO-TENEKOMMYHUKAIIMOHHON CETH

«HuTepuer» (manee - cetb «MHTEpHET» ), HEOOXOIUMBIX TSI OCBOCHHS TUCIHUIUTAHE 14
Onucanne MaTepHAIbHO-TEXHUYECKON 0a3bl, HEOOXOTUMON IS OCYIIECTBICHUS
00pa3oBaTeIHHOIO MPOIIecca MO AUCITUILIAHE 15
Oco0eHHOCTH OpraHu3aiy 00y4YeHs 110 UCIUTUINHE IS HHBATUIOB H

JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBBSI 16



1. Ieau u 33724 0CBOEHUS IUCHHUILTIHHBI

Leasb ocBoeHUs] AMCHUNJIMHBI: O0IIETEOpETHYECKAS TIOATOTOBKA CTYACHTOB MO HEKOTOPBIM
CIeqUalbHBIM pa3liefiaM XHMHH C Y4eTOM COBPEMEHHOTO YPOBHSI Pa3BUTHS XMMHYECKOH HAYKW JUIs
obecriedueHyst HaAy4yHOro 0as3uca B AanbHeimeld npodeccnoHalbHON MOATOTOBKH.

3agayamMu AUCHUIUIMHBL SIBIISIOTCS:

- chopMupoBaTh 3HaAHUE 00 OCHOBHBIX 3aKOHAX XHMUHU;

- cOpMHUPOBATh IEPBUYHBIC HABBIKKA K OCHOBHBIE METOJIBI PElIeH s Tpo(ecCHOHaIbHBIX 3a]1a4 B
001aCTH XUMHH;

- cOpMHUPOBATH CIOCOOHOCTh BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIIHOCTB MPOOIIEM,
BO3HHKAIOIINX B X0/€ MPO(eCcCHOHANBLHON AESITETbHOCTH;

- cOpMHUPOBATH HABBIKK 10 MPUBICYCHUIO MATEMATHYECKOTO alapaTa B XHUMHUUECKHX
TpoIeccax.

2. IlepeveHb MIAHUPYEMBIX Pe3yJILTATOB 00y4eHHs MO TUCIUTIJIMHE, COOTHECEHHBIX €
IUVIAHMPYEeMBIMH pPe3yJIbTATAMH OCBOEHHUSI 00pa3oBaTeIbHON NMPOrpaMMbl

B pesynbTrare ocBOGHUS TUCIUTUIMHBI O0YUAIOMIMIACS TOJDKEH 001a1aTh CIIENYIO MU
KOMITETCHIIUSIMHU:

OIIK-1 - criocoOHOCTHIO MCIIOJIb30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIIUIUIMH B
npohecCHOHaIBHOMN A TENFHOCTH, IPUMEHSITh METOIbI MATEMAaTHYECKOTO aHAIN3a U MAaTEMaTHIECKOT O
(KOMITBIOTEPHOT0) MOJIETTUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIIBHOTO NCCIIEJOBAHMSL.

OIIK-2 - ctocoOHOCTBIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIITHOCTh MPOOJIEM, BOSHUKAIOIIUX B
xozie MpohecCHOHATBHOMN A TENFHOCTH, IPUBJIEYDb UX JJISl PEIICHUS COOTBET CTBYIOIINI
(hM3UKO-MaTEMaTHUECKUN anmapar.

B pe3yabTaTe 0cBOEHUs IUCHUIJINHBI 00YYAIOLIUIiCSl I0JI2KEH OBJIA/IETh cJleyI0IUMU
pe3yiabTaTaMu 00y4YeHHs 10 AUCHUIINHE: 3HATH

- pa3Nu4HblE TUIMBl COENUHEHUH, CBONCTBA Ba)KHEHUIIMX KJIACCOB COEIMHEHWH, CTPOECHHUE U
CBOMCTBa KOMITJICKCHBIX COCJIMHEHHIT;, OCHOBHBIC TIOHSTHSI, 3aKOHBI M MOJIENH (PH3UYECKON M KOJUTOMTHON
Y XUMHH; OCHOBBI OPTaHUYECKOW XMMHHU; OCOOEHHOCTH CTPOEHUS U CBOMCTBA PACIIPOCTPAHEHHBIX KJIACCOB
BBICOKOMOJIEKYIISIpHEIX coemunenuit (OTTK-1);

- MPUHIUIBI XUMHYECKOT0 M (PU3HKO-XUMHUYECKOTO aHaIH3a; MpaBuia Oe30macHoi paboThl B
XMMHYECKUX JTa00paTOPHSIX; OCHOBHEIE ITPHEMBI 00PabOTKH dKCIIEpUMEHTAIBHEIX JaHHBIX (OITK-2).
yMeThb:

- mpoBOAWTHh (UWYECKHA W XUMHYECKHHA JKCIEPUMEHTHI, aHaIN3UPOBAaTh Pe3yIbTATHI
JKCIIEpUMEHTA; MPOBOIUTH PACUETHl KOHIIEHTPAIMH PACTBOPOB PA3IMYHBIX COCTUHEHHUN, OMpPEHENsiTh
M3MEHEHNe KOHIIEHTPalui MpU MPOTEKAHWH XUMHYECKUX PEAKIUi, ONpPEAeNsiTh TepMOIUHAMUYECKHE
XapaKTePUCTUKHA XMMHUYECKUX PEaKIMii M PABHOBECHBIE KOHIIEHTPAIIMH BEIIECTB, ONMPENENSTh OCHOBHBIE
XapakTeprcTHKH oprannveckux Bemiects (OITK-1);

- BBITIONTHATE PacueTHl 1Mo (opMyiIaM U YpaBHEHHUSIM PEaKIIHii; BHITOIHATH PACUETHI IT0 OCHOBHBIM
TEPMOJAMHAMUYECKAM XapaKTEePUCTHKAM ISl TPEACKa3aHus NPOTEKaHWS XHMHUYECKOTO IpoIecca;
WCIIONB30BaTh MPHUHIMUIIE CMEIICHWS XWMHYECKOT'0 PABHOBECHS B PEAKIHAX; YMETh OOpamatbes C
XUMHYECKOW TOCY0OH H J1abopaTOpHBIM OOOPYJOBAHMEM; yMETh BBHITIONHATH IMPOCTEHUINNE OMBITHI,
HCIIOJIb30BaTh OCHOBHBIE PHEMbI 00pa0OTKH SKCIIEPUMEHTAIBHBIX HaHHbBIX (OITK-2).

BJIaJI€Th:

- OCHOBHBIMH 3HAHUSMHU, MONYYEHHBIMU B JIEKIIMOHHOM KypCe€ XUMUH, HEOOXOAMMBIMHU IS
BBITIOJTHEHHUS TEOPETHUECKOT0 U SKCIIEPUMEHTAIILHOTO HCCIIeIOBaHUS, KOTOPHIE B TABHEHIIIEM ITOMOTYT
penrath Ha COBPEMEHHOM YPOBHE BOITPOCHI TipodeccuonanbHoi aesitenpaoctr (OIMTK-1);

- METOJIaMH DKCIIEPIMEHTAIHHOTO UCCIIeIOBAHYS B XUMUHY (TIJITAHUPOBAaHUE, IOCTAHOBKA U
00paboTKa PKCIIEPUMEHTA); METOJaMH BBIZICTICHHUSI 1 OUUCTKH BEIECTB, OMPEACTICHHS UX COCTABa,
METOJJaMH MPEACKa3aHHUs POTEKAHHSI BOSMOXHBIX XMMHUECKUX peakinii u ux kuHetuky (OI1K-2).

3. Mecto aucuunmianHbl B ctpykrype QOII dakanaBpuara

Huctumumnaa b1.6.10 «Xumus» peanusyercs B pamkax 0j0ka 6a30BOi yacTy.

JucuuniinHa 6asupyercsi Ha pe3yabTaTax 00yueHuUsl, NOJY4eHHbIX B PAMKaX H3y4eHHs



CJAeAYIOIUX TUCHMIIMH: «Xumusy, «Dusukay, n3ydaeMbIX B CpEAHEH MIKOIE.

4. O0beM IUCHUILUIMHBI B 3a4Ye€THBIX €IMHHIAX € YKa3aHHEM KOJMYeCcTBa aKa-
JeMHYECKUX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYIO Pa0oTy 00y4aoumuxcsi ¢ npenoaasarteneM (1o
BU/IAM 3aHATHII) H HA CAMOCTOSITEJILHYIO Pa0oTy 00y4yalonmuxcs

eMHHUIAX:

1 cemectp - 4 3.e.; Bcero - 4 3.e.

®Dopma 00y4yeHus QOuHas 3aounasn
1 2 3
TpynoeMKoCTb B 3a4€THBIX

1 cemectp - 4 3.¢. Bcero - 4 3.e.

Y4eOHOMY ILJIAHY:

AyIHTOPHBIX (BKJIIOYasi KOHTAKTHYI0O pa0oTy 00y4yarouuxcs ¢ npemnojaBaresieM) 4acoB (Bcero) 1o

Jlexruu (JI)

1 cemectp - 36 yacos; Beero - 36
4acoB

1 cemectp - 8 yacos Beero - 8
4acoB

JlaGopaTopubie 3ansTus (JI3)

1 cemectp - 36 yacos Bceero - 36
4acoB

1 cemectp - 6 yacos Beero - 6
4acoB

[Tpaktuueckue 3ausatus (I13)

yueOHbIM NAAHOM He
npedycmomperi

VYeOHbIM NIAHOM He
npedycmompent

CamocTosiTenbHas paboTa cTyqeHTa
(CPC)

1 cemectp - 72 yaca; Bceero - 72
yaca

1 cemectp - 130 vacos Bceero -
130 yacoB

dopmMa TeKyLero KOHTPOJIS:

yuebHviM nianom ne cemectp - 1
KontponbHas padora Nel
npedycmompenvl
DopMa MPOMEKYTOYHOM aTTECTAIMM:
DK3aMEHBI cemecTp - 1 cemectp - 1
Bauer yueOHbIM NIAHOM He VUeOHbIM NIAHOM He
npedycmompeni npedycmompennl
. . yueOHbIM NIAHOM He VUeOHbIM NIAHOM He
3a4€ET ¢ OLIEHKOI
npedycmompeni npedycmompennl
yueOHbIM NIAHOM He VYUeOHbIM NIAHOM He
KypcoBas padora
npedycmompenni npedycmompennl
. yueOHbIM NIAHOM He VUeOHbIM NIAHOM He
KypcoBoii mpoekt
npedycmompenvl npedycmompennt




5. Copep:xaHue THCHHUILUIMHBI, CTPYKTYPHPOBAHHOE M0 Pa3ejiaM ¢ YKa3aHHEM 0TBE€HHOT0 HA HUX KOJIHYEeCTBA aKaJleMHYeCKNX YacOB U BH/I0B
YueOHBIX 3aHATHI

5.1. Pa311e.1151 AUCHUIIJIMHBI 1 TPYAOEMKOCTDb 110 BUaM y‘leﬁHBIX 3aHATHI (B AKAACMHUYICCKHUX qacax)

5.1.1. Ounas dopma oGyuenns

Pa3znen nucunniannel. @opma 2 Pacnpenenenne TpyaoeMKocTH pasjaesa (B yacax) mno BuaaM
No NMPOMEKYTOYHOM M TeKyLlei § % = yueOHOl padoThl DopMa IPOMeKYTOYHOI
w/n arrecTaluu (no cemecmpam) o g § KOHTAKTHAas aTTecTallui U TEKYIIero
g = 8 1 3 3 CPC KOHTPOJIsI
1 2 3 5 6 7 8 12
1.  |OcHOBHBIE 3aKOHBI XUMHUH 16 4 4 - 8
9 [CTpoenue BemtecTpa 16 4 4 - 8
DHepreTrKa XUMUYECKUX PEaKIui. 16 4 4
3. |DneMeHTH XUMHYECKOH - 8
TePMOIMHAMUKH
16 4 4
4 XnMudeckas KHHETHKA U paBHOBECHE. i 8
XUMHUYecKre peaKkiuy B TOMOT€HHBIX
1 TETEPOTeHHBIX CHCTEMaxX
5 [PactBOpBL DnekTponuTHYECcKas 16 4 4 i 8 Ox3amen
TFICCOTTHAITHIS
6. JluicriepcHbIE CHCTEMBI M KOJUTOMIHbIE 16 4 4 ) 8
aCTBOPBI
7.  [XuMus Meramios. 16 4 4 - 8
8. 16 4 4 _ 8
OCHOBBI XUMHUH BSDKYIIINX BEIECTB
OCHOBBI OPTaHUYECKON XUMUU U 16 4 4
9. XUMHM BBICOKOMOINEKYISIPHBIX - 8
coequaennii (BMC)
Hroro: 144 36 36 72




5.1.2. 3aounas ¢popma o0yueHus

Pazgen nucuuniamuel. ®opma

Pacnpe)lenelme TPYAOEMKOCTH pa3jaeiia (B ‘lacax) o BUAaAM

@
No NPOMEXYTOYHOH M TeKywI el § E{ = y4eOHOoii padoThl DopMa NPOMEKYTOYHOM
n/n aTreCcralnum (no cemecmpaM) E g § KOHTAKTHAA aTTeCTallui U TEKYLIEro
g = 8 1 3 3 CPC KOHTPOJISI
1 2 3 5 7 8 12
1. |OcHOBHBIE 3aKOHBI XMMHH 16 1 - 14
9 |CTpoenue BemecTBa 16 1 1 - 14
JHepreTuka XUMHYECKUX peaKkIuii. 16 1
3. [DiieMeHTBI XHMHYECKOM - 15
TepMOAUHAMHKH
XuMuYecKkass KHHETHKA U paB- 16 1 1
4  [HoBecue. XuMHYeCKHe peaKkliuu B ) 14
FOMOI'CHHBIX U IeTepOreHHbIX
cHcTeMax KonTtpoJabHast paéora
5 PacTBOpBI. DJIeKTPOJIMTHYECKAS 16 1 1 ) 14 Nel, 3K3amen
AUCCOLHALHSA
6. JlucnepcHbie CHCTEMBI U KOJLJIO- 16 1 1 ) 14
HHBbIC PACTBOPHI
7. [ Xumusi metanios. 16 1 1 - 14
g 16 o0 : 15,5
OCHOBBI XUMHH BSIKYIIUX BEIIECTB
OCHOBBI OPraHMYecKOi XUMMH U 16 0,5
9. XMMMH BBICOKOMOJIEKYJISIPHBIX - 15,5
coenunenuit (BMC)
Hroro: 144 8 6 130




5.2.Conep:xanue TUCHUNIMHBI, CTPYKTYpUpoBaHHoe o pasaenam S5.2.1. Coaepkanue JeKIHOHHbIX

3aHATHI

Ne HaumenoBanue paszjesa Conepskanne
T CINUTIJTMHBI

1 2 3
OcHoBHbIE 3aKOHBI XU-  [[IpenMer xumMuu. OCHOBHBIC 3aKOHBI XUMHUH. 3aKOH SKBUBAJICHTOB.

1. MUK

2. Crpoenue BerecTsa Ctpoenue aroma. Mojaenu crpoeHust atoma. KBaHTOBbIE unca.

HpI/IHLII/IHBI " IIpaBurJia 3alI0OJIHCHUSA 3JICKTPOHHBIX ypOBHeI\/'I u
MOTypOBHEN. DJIEKTPOHHOE CTPOSHNE XMMHUECKH 3JIEMEHTOB U
OJHOATOMHBIX MOHOB.

Ilepuonuueckas cucrema anemenToB [[.1. Menneneesa.
CTpyKTypa NepruOANIECKOi TaOIUIIBI XUMUYECKUX JJIEMEHTOB.
HepI/IOJJ;I/I‘-IHOCTI) CBOMCTB XHUMHYECKHX DJIEMEHTOB. 9Heprm{
noHM3auK aToMOB. CpOJCTBO aTOMa K AJIEKTPOHY.
OIEeKTPOOTPHUIIATENHHOCTh. ATOMHBIE U HOHHBIE PAJINYCHI.
XUMUYECKas CBA3b.

KoBaneHTHas cBs3b U €€ cBoiicTBa. [IpocTpaHCTBEHHAS CTPYKTYpa
Mosekyi. Monnas cBsizb. BomoponHas cBs3b. Mertauinueckas
CBSI3b.

3. OHEPreTuKa XMMHYECKHX [DHEPreTHKa XUMHIECKUX TIPOLECCOB. BHYTpEHHSS SHEPTUS U
[peaKIHiA. DIIEMEHTHI SHTaIRIHS. Termora 00pa3oBaHus XUMUYECKUX COSAMHEHUH.
XUMHUYIECKON DHeprerudeckue YPPEeKTs XUMHIECKUX peakmuid. Tep-
TEpPMOJANHAMUKA MOXUMHYECKHEe pacyeThl. 3akoH ['ecca. DHTponUs U ee U3MEHEHUE

MIPU XUMAYECKOW peakmuu. JHeprus I mob0ca u HarpaBIeHHOCTh
XUMUYECKUX PEAKIIH.
XuMHU4YecKas KHHETHKA U [XUMUYecKast KHHETHKa U Katanu3. CKOpOCTh XUMHUYECKUX
paBHOBecHe. XUMH- [peaKIyii, BIHSHUE HA Hee Pa3InIHBIX (DAaKTOPOB. DHEPTUA

4 YEeCKHe PEaKIH B T0- AKTHBALMY XUMUYECKON peakini. MexaHn3Mbl XUMHIECKUX
MOT'€HHBIX U FeTepo- peakuuid. Katamus roMoreHHslil U rereporeHHbld. XuMU4ecKoe
TEHHBIX CHCTEMax paBHOBECHE B TOMOT€HHBIX peaknnax. KoHcTanTa paBHOBeCHS.

TTpunmun Jle-IllaTense, cMellieHre paBHOBECHS.
PactBopsbl. Onektponu- |Boma. XKectkocts Boabl. PactBopbl. O6mmye cBOMCTBa pacTBOPOB.

5 Tudeckas quccoruanys. |CrocoObl BRIpayKEHHS KOHIIEHTPAIIUH PACTBOPOB.

DJIEKTpOIUTHYECKas auccouranus. BogoponHblil noka3artenis.
T'uaponus conei.
6.

lucnepcHble cuUCTEMBl U
KOJUIOMIHBIE PACTBOPEI

JlucniepcHbIE CUCTEMBI, UX KIAacCH(UKALM 10 CTEIEHN AHC-
[IEPCHOCTH U arperaTHoMy cocTosiHuI0. KomtongHeie pacTBOpHI.
KosonznHoe cocrosiaue BemectBa. CrocoObl momyyeHus
KOJUIOMJTHBIX PacTBOPOB. AZICOpOLMS B KOJUIOMAHBIX PACTBOPAX,
00pa3oBaHre MULIEIUIBL. DJIEKTPUUECKUHN 3aps KOJTOUIHBIX
yactul. ONTHYECKUE U DIIEKTPUUECKHE CBOWCTBA TUCIIEPCHBIX

CHCTCM. KO&FYJ'ISILII/ISI KOJIJIOUJJOB.




XUMHUSA METAJJIOB

XHUMHUS METAJJIOB. CTpOGHI/Ie, q)HSI/I‘leCKI/IG 1 XUMHYECKHE CBOMCTBA
MCTAJIJIOB. HonyquI/Ie MeETaJIoB. MeTalmnuecKue CIiaBbl U
KOMITO3UTEI. XUMHUS S-METaJJIOB U HCKOTOPBIX p- U d-meramios.

OKHCIUTENHHO-BOCCTAHOBUTEIBHEIC U DJIEKTPOXUMUYECKUE
mporiecchl. OKUCITUTETFHO-BOCCTAHOBUTEIHHBIC ITPOIIECCHI.
DIIEKTPOXUMUUYECKUE TIporiecchl. [loTeHImansl MeTauTnIecKux U
Ta30BbIX JIEKTPoAOB. ["anbBaHNYECKHE STIEMEHTHI. 3aKOHBI
Dapanes. Dnexrponus. [IpakTrueckoe MPUMEHEHUE IEKTPOIN3a.
XHUMHUYCCKHE NCTOYHUKHU TOKA.

Koppo3us u 3amuTa MEeTaJljIoB U CIUIABOB OT KOPPO3HUHU.
Omnpenenenre U KIaccH(PUKAIUSI KOPPO3UOHHBIX MTPOIIECCOB.
XuMudeckas Koppo3us. DIMeKTpoXUMHu4eckast Koppo3usi. Me- rojbl
3aIMTHl METAJUIOB OT KOPPO3HUH.

BEIIECTB

OCHOBBI XUMHH BSKYIIHNX

[oHsiTHE O BSOKYIIMX BEIIECTBaX. Bo3aylIHbIe M THIPaBIHMYECKHE
BsDKYIIME MaTepuasl. OOMIre 3aKOHOMEPHOCTH MOTyYeHHUsT
BSDKYIIMX BEIIECTB. 3HaUEHNE 00KUTa, BRICOKOH CTENEHU
IVCTIEPCHOCTH TIPH MTOJTYYeHUH BsDKYIIUX. [Ipoliecchl cXBaThIBaHUS]
u TBepleHns. Kopposus 6eToHOB W Mepbl 00phOBI ¢ HEH.

OCHOBBI OPTaHUYECKOM
XVUMUU M XUMHUH BBICO-
KOMOJIEKYJISIPHBIX CO-
equaennit (BMC)

OCHOBHBIE TOHATHS OPTAaHUYECKON XMMHH, HCIIOJIb3yEMBIE B
XUMHH BBICOKOMOJIEKYsipHbIX coequHennit (BMC). Brico-
KOMOJIEKYJIsIpHBIEe coenuHeHns. OCHOBHBIE TIOHSITHS, CITOCOOBI
noxydeHust. CBOiCTBa IIOJIMMEPOB U UX UCIIOJIb30BAHUE B
CTPOUTEIHCTBE.

5.2.2. Coepskanue JIA00PATOPHBIX 3aHATHIA

HaunMeHoBaHue pa3aesia
Ne pasi Conep:xanue
JUCHMIIMHBI
1 2 3

1 |CtpoeHme BemniecTBa KoMIieKkcHBIe COSaUHEHHUS
2  |[Xumuueckas KHHeTHMKa uPXAMHYEcKas KHHETHKA.

paBHOBECHE. XHMHYECKHE

peaKIIMM B TOMOTCHHBIX H

TETEPOTreHHBIX CHCTEMaX
3 Peakmuy mOHHOTO 0OOMEHa.
4 PacTBOpbI. DIEKTPOIUTH- [[MAPOIIH3 CONEH.

gecKasl TUCCOIMAITH. _
5 OnpeneneHrie 00MIEH JKECTKOCTH BOJIBL.
6 JlicIiepcHBIe CHCTeMbl i [ I0MYYCHHE M KOATYISIHS KOIIOMIHO-THCIISPCHBIX CHCTEM.
KOJIJIOUTHBIC PACTBOPHI

7 OKHCIHTENBHO-BOCCTAHOBUTEIBHBIE TTPOIECCHI.
8 XUMUS METAJLIOB XUMHUYECKHE CBOMCTBA METAJLIIOB.
9 lOcroBHI OpraHUYecKOil CHHTE3 U CBOICTBA ITOIIMMEPOB

XUMUHU U XHUMHH BBICO-

KOMOJIEKYJISIPHBIX CO-

enuaenuit (BMC)

5.2.3. Coaep:xaHue NPaKTUYECKUX 3AHATHI
VY4eOHBIM IIaHOM HE IPeyCMOTPEHBI




5.2.4. TlepeyeHb yueOHO-METOAMYECKOr0 00CCIICUCHUS IJIsl CAMOCTOSATENILHOM PabOThI

00y4aroMXCs MO AUCIUTUINHE
QOunasi popma o0yueHust

HaumeHoBa- VYuebHo
Ne HHe pa3gena Copnep:xanne METOJMYECKUE
AU CHHUTIHHBI MaTepraIbl
1 2 3 4
1. |OcnoBubie 3a-  [[ToaroToBKa K MPAaKTHUYECKHM 3aHATHSM IO CICAYIOLIAM

KOHBI XUMHH temam:  «OcHOBHBIE — 3akoHBI  xumum»,  «3akoH| [1], [5], [8], [10],
DKBUBAJICHTOBY. [11], [12].
IloaroroBka K 3K3aMeHy.

2. |Crpoenue Be-

[1ecTBa [ToaroToBKa K MPaKTHYECKUM 3aHATHSAM 110 CIICAYIOIHM (11, (51, [&], [10]
TeMaM: « XMMHUYECKast CBsI3by, «Ileproanueckast CHCTeMa '[11]’ [1’2] ’
bnementoB J[.U. MenneneeBay, «CTpoeHrne aToMay '
TloaroroBka K 3K3aMeHy.

3. Dueprernxa [ToaroToBKa K MPaKTHYECKUM 3aHATHSAM 110 CIICAYIOIHM

XHUMHYECKUX TeMaM: « DHEPreTHKa XUMHIECKUX TTPOIIECCOBY,

peaknuii. Dne- [« JIeMEHTH XUMUYECKOM TepMmoauHamuki» [Toxroroeka k| [5], [8], [10], [11],

MEHTBI XUMH-  [DK3aMEHY. [12].

4EeCKOW TepMO-

[IMHAMUKH

4. |Xummueckas  |[TOArOTOBKA K MPAKTHYECKHM 3aHATHSAM IO CICAYIOLINM

KUHETHKA U TeMaM: «XHMHYECKOE paBHOBECUE», «XHMHYECKas

paBHOBECHE. KUHETHKA U KaTaJIn3»

Xumuueckue  |[I0JIrOTOBKa K 9K3aMeEHY. [1], [5], [8], [10],

peakIuu B ro- [11], [12].

MOT€HHBIX H

reTePOreHHBIX

cucTeMax

5. PacTBOpBI.

DnekTponuTH- [[IoArOTOBKA K MPaKTHUECKUM 3aHsaTusM mo craemyrommm| [1], [6], [9], [11],

ueckas qucco-  [temaM: «Bomay, «JKecTtkocTh Bob», «PacTBOphI» [12]

(AT [ToaroToBKa K 9K3aMeHYy.

6. |Mucnepcupie  |TTOArOTOBKA K MPAKTHYECKAM 3aHSTHSM IO CIELYFOLIM
CHCTEMEI 1 TeMaM: «JIMCIIEpCHBIE CHCTEMBD», [1], [6], [9], [11],
koutouanble  |[«CIIOCOOBI MOMyYIeH s KOJUTOUIHBIX PACTBOPOBY. [12]
aCTBOPBI IToaroToBKa K 9K3aMeHy.
7. [Xumus meran-

TI0B [ToAroTOBKa K MPAKTHYECKUM 3aHATHSM IO CIACAYIOIIUM
TeMaM: «XHUMHS METAJLIOBY, «OKHCIUTEIBHO- [2], [71, [9], [11],
BOCCTAaHOBHUTEIILHBIC U SJIEKTPOXUMHUYECKUE ITPOIIECCHI», [12]
«Koppo3us ¥ 3alnTa METaIOB M CIUIABOB OT KOPPO3HI».

[ToaroToBKa K 9K3aMeHy.
8. |OcHoBbI XxuMuH [[TOATOTOBKA K IIPAKTHYECKUM 3aHSATHSM 110 CIELYIOIIIM

BSOKYILIX Ttemam: «[lonsTre o BsOxymmx BemectBaxy. [lonroroska k| [2], [7], [9], [11],
HK3aMeEHY. [12]
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OCHOBBI Opra-
HUYECKOU XU-

MHH 1 XUMHH

HOI[FOTOBKa K IIPAKTUYCCKHUM 3aHATHAM I10 CIICAYIO-
MMM TEMaM: «OCHOBHEBIC ITOHATHUS OpFaHquCKOﬁ

XUMUHU, UCIIOJIB3YEMBIC B XUMHUH BBICOKOMOJICKYJIAP-

(2], [71, [9], [11],

BBICOKOMOJIe-  [HBIX coenuHenuin (BMC)».
KyJISPHBIX CO- [TonroroBka K PK3aMeHy. [12].
e IUHEHUN
(BMC)
3aounas popma 00yUeHHsI
HaumeHoBaHue VYuebHo
Ne  |pasmena Coaep:xxanne METOIMYCCKUE
TH CITUTLTMHBI MaTepUaIbl
1 2 3 4
1. |OcuoBHBIE 3aKOHBII[0roTOBKa K MPAKTUYECKUM 3aHATHUSIM MO CIENYIOUIUM
XUMUN TemaM: «OCHOBHBIC  3aKOHBI  XUMHUH»,  «3aKOH [11, [51, [&], [10],
SKBUBAJICHTOBY. ) [11], [12].
IToxroroBka K KOHTPOJILHOMH pabore.
TloaroroBka K 3K3aMeHY.
2. |Crpoenue Bere-
CTBa HOJIFOTOBKa K IIPAaKTUYCCKHUM 3aHATUAM I10 CICAYIOINUM
TeMaM: «XUMHUECKas CBA3by, «Ilepmommueckas cucremal| [1], [5], [8], [10],
hnementos JI.U. Menneneesay, «CTpoeHHEe aTOMa» [11]
[MoaroroBka k koHTpOIBHOM padore [ToaroroBka K
JK3aMEHY.
3. Pmepreruka xu-
MUYECKMX peak- |[[loAroToBka K IMPAKTHYSCKUM 3aHATHUSM I10 CIACIYIOIIUM
LUii. DIEMEHTBl  [TeMaM: « DHEPreTHKAa XMMHUUYECKUX IIPOLIECCOBY, [5], [8], [10], [11],
XUMHIYECKON «ONIeMEeHTHl XUMUYeCKOl TepMoauHaMukm» [lonroroBka [12].
TEPMOJAWHAMUKH | K KOHTPOJIBHOH paboTe.
TloaroroBka K 3K3aMeHy.
4. Xummueckas IlonroroBka K MPaKTHYECKUM 3aHSITHIM IO CIETYIOIINM
KUHETHKA W paB-TeMaM: « XUMHYECKOE PAaBHOBECHE», «XMMUYECKAs
HoBecHe. XHMMH-KAHETHKA M KaTalu3» (11, (51, [8], [10]
yeckre peakiuu BII0ArOTOBKA K KOHTPOIBHON padore. ' [’11] ' '
TOMOTEHHBIX ullloaroToBKa K 3K3aMeHy.
TeTepOreHHBIX
crcTeMax
5. [PacTBOpSL.
Onekrponutude- |[[IoAroTOBKA K MPAKTHYECKUM 3aHATHSAM MO CIIECTYHONUM| [11, [6], [0], [11]
ckas nuccouna- [remam: «Bomay, « KecTkocTh BOabI», «PacTBOpBI» ' [;I.2]., '
LU IlonroroBka K KOHTPOIHHOH padore.
IloaroToBka K 3K3aMeHY.
6.

ucnepcHblie
CTEMBI
WHbIE PACTBOPHI

CH-

n  KOJLIO- HOZ[FOTOBK& K IIPAaKTUYCCKUM 3aHATUAM I10 CICAYHOIINUM

TCMaM: ((I[I/ICHepCHBIe CUCTEMBID, «Croco0bI MOJIyuCHUs
KOJIJIOUJHBIX PACTBOPOB). HOHFOTOBK& K KOHTpOHBHOﬁ
abore HO,I[FOTOBKa K 5K3aMCHY.

[1], [6], [9]. [11],
[12].
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7. [Xumus metannoB [[IoAroTOBKA K IPAKTHYECKAM 3aHATHSM T10 CIIEIYOLIAM

TeMaM: «XUMUsI METAIIOBY, «OKHUCIUTENb-

HO-BOCCTAHOBHTENBHBIE M 2JIEKTPOXUMUYECKHE

nporecchl», «Kopposus U 3aIuTa METAIIOB U CILIABOB (21 [7][’15])]’ [11],

OT KOPPO3UK». '
[ToaroroBka K KOHTPOJILHOM pabore.
IloaroroBka K 3K3aMeHy.

8' OCHOBBI XUMHH HOILFOTOBKa K OIPAaKTUYCCKUM 3aHATUAM I10 CJICAYIOIIHUM

BAOKYIHIUX TemaM: «IloHsaTue o BSDKYIIUX BEHIECCTBAX). HOI[FOTOBKa [2], [7], [9]’ [11]

K KOHTPOJILHOH padore.
IloaroroBka K 3K3aMeHy.

9. lOcuoBbI opra- [ToAroToBKa K MPAKTHYECKUM 3aHSATHSM IO CICAYOIIUM
HUUeCKOW XuMuM [TeMaM: « OCHOBHBIC TIOHATHSI OPraHUYECKOH XHUMUH,
M XUMHH BBICO-  [MCIIOJIb3yeMbI€ B XUMHUH BEICOKOMOJIEKYIISIPHBIX [1]1, [2], [7]1, [9], [21],
KOMONeKynsp-  |coenunenuii (BMC)y. [12].
HbIX coeauHeHui | [loAroToBka K KOHTPOJILHOW padoTe.
(BMC) IToaroroBka K 3K3aMeHY.

5.2.5. TeMbl KOHTPOJBLHBIX PadoT
1. OcHoBHbIe 3aKOHBI XUMIH. OCHOBHBIC KJIACCHI HEOPTaHWUECKUX coennHeHnid. CTpoeHre aToma.
[Tepuomuuecknii 3aKoH. XuMudeckasi CBsi3b. OCHOBHBIC TTOHSTHSI TEPMOIUHAMHUKN. XUMHYECKass KHHETHKA.
I'maponus. PactBopsl. JlucnepcHble CUCTEMBI M KOJUIOMIHBIC PACTBOPHI. XHUMHsI TTOBEPXHOCTHO-aKTHBHBIX
BEIIECTB.

5.2.6. TeMbl KYpCOBBIX POEKTOB/ KYPCOBBIX PadoT
Y4eOHBIM TUTAHOM HE TPETyCMOTPEHBI.

6. MeToanyecKue YKa3aHud AJ1s1 06!'—[310!!!I/IXC$I 110 OCBOCHMIO TMCHUILINHbI

Bua y4eOHbIX 3 aHsI-
THI

i 2

Opraﬂmaunﬂ AECATECJIBbHOCTH CTY/ICHTA

Harmmcanne kKoHCIIEKTa JIEKIIHNA: KPAaTKO, CXEMaTHIHO, MTOCIIEIOBATENBHO.
DuKCUPOBaTH OCHOBHBIE MO0 CHUS, BEIBOIBI, POPMYITHPOBKH, 0000IICHNS;
O0TMEYaTh BayKHBIC MBICIIH, BBIIENATH KIFOUEBEIE CJI0BA, TEpMUHEL [IpoBepka
TEPMHUHOB, MOHSITUH C TTOMOILbIO YHIMKJIONEINN, CIIOBapeH, CIPaBOYHUKOB C
BBITIIICHIBAHNEM TOIKOBaHUH B TeTpaib. O003HAYUTH BOMPOCH], TEPMUHEI,
MaTepuai, KOTOPHIi BBI3BIBAET TPYIAHOCTH, OTMETUTH U MOMBITATHCS HAUTH
OTBET B PEKOMEHIyeMOil inTepatype. Eciu caMocTosiTensHO HE yaaercs
[pa3o0patbcs B MaTepHaje, HeoOX0aUMO ChOPMYIHPOBATH BOIIPOC U 33/1aTh
[IPETIoaBaTENi0 Ha KOHCYJIPTAINY, Ha MPAKTHYECKOM 3aHSITHH.

Jlexknusa

JlabopaTopHbie

R —— MeTtoanyeckue yKa3aHus IO BRIOJHEHUIO 1a00paTOPHEIX padoT
3HAKOMCTBO C OCHOBHOU U JTOTIOJIHUTEIBHOU JIUTEPATYPO, BKIOYAS
CaMocTOsTENBHAA Pa- |CIIPABOYHBIC U3/IaHUS, 3apYOCSKHBIC HCTOUHUKH, KOHCIIEKT OCHOBHBIX T10-
0oTa / M”HAUBUAYaIbHBIEIOKECHHUI, TEPMHUHOB, CBEICHHN, TPEOYIOIMXCS JUTS 3aIIOMUHAHUS U SBJIS-
3aTaHNs FOIIIMXCS OCHOBOITIOJArarolMH B 3To TeMe. CocTaBiIeHHE aHHOTALMI K
[IPOYUTAHHBIM JUTEPATYPHBIM HCTOUHUKAM H JIp.

KonTponbHas CpencTBo MpOBEpKH YMEHHI MPUMEHSTh TOTY4YeHHbIE 3HAHMS ISl PElleHUs
paboTa 3a/1a4 ONpeACISHHOTO THITA M0 TeME WJIH pa3eny

[Ipu moArOTOBKE K 3K3aMeHY (3a4€Ty) HEOOXOIMMO OpUEHTHPOBATHCS Ha
[TonroroBka K 3K3aMEHY|KOHCIIEKTHI JICKIIUN, PEKOMEHTYEMYIO JINTEPATypy U Jp.

7. O0pa3zoBarTesbHbIE TEXHOJIOTUHT

HepequL 06paSOBaTeJ'ILHLIX TEXHOJIOT I/II71, HCIIOJIB3YEMbBIX IPpU U3YYCHUHN OUCHUTIIINHDBL «XHAMUSI.

12



TpanuunuonHbie 00pa3oBaTeIbHbIE TEXHOJOTHH

JucuummmHa «XuMEs TPOBOJATCS C UCIONB30BAHUEM TPATUIIMOHHBIX 00pa30BaTEIhHBIX
TEXHOJIOTUH OPUCHTUPYIONIMECS Ha OpPraHM3alMI0 O00pa30BaTEILHOTO IPOIEcca, MPEAoIararmiryto
NpSAMYI0 TPAHCHSIMI0O 3HAHWUM OT TpenojaBaTeNsi K CTYIEHTY (IPEUMYIICCTBEHHO Ha OCHOBE
O0BSICHUTEIBHO-HJUTFOCTPATUBHBIX METOJI0B O0y4YeHHs), YUeOHas JIEITEIbHOCTh CTyICHTa HOCUT B TaKUX
YCIIOBHSIX, KaK MPABUIIO, PEPOIYKTHBHBIN XapakTep. DopMbl y4eOHBIX 3aHATHI 110 JUCIUTUIMHE « XMMHUSDY
C MCIIOJIb30BAaHUEM TPAJIUIIMOHHBIX TEXHOJIOTHIA:

Jlek1us - mocaenoBaTeIbHOS H3JIOKEHUE MaTepUaa B JUCIUIUIMHAPHOMN JIOTHKE, OCYIIECTBISIEMOE
MPEUMYIIECTBEHHO BepOabHBIMU CPEACTBAMH (MOHOJIOT MTPENOAaBaTels).

JlaGopaTopHas pabGotra - opraHuzaius yueOHOM pabOThl € peaJbHBIMU MAaTCPUAIBLHBIMU U
MH(OPMAIMOHHBIMA OOBEKTAMH, 3KCICPUMEHTAJbHAs paboTa C aHAJIOTOBBIMH MOJICISMU peabHBIX
00BEKTOB.

HHTEepakTHBHDBIE TEXHOJIOTHH

[To mucrumnHe «XWUMUSD» JIGKIMOHHBIC 3aHATHS TPOBOIATCS C HCIONB30BAHHEM CJIETYFOIIMX
MHTEPAKTUBHBIX TEXHOJIOTHIA:

Jlek1usi-BU3yaau3alys - MPeCTaBiIsieT CO00H BU3yalibHYIO (hOpMY IOJIa4H JICKIIMOHHOIO MaTepuraia
cpenctBamu TCO wimm aynuOBUICOTEXHUKH (BHACO-JIEKIMs). UTeHHWE TaKOW JIEKIUM CBOJUTCS K
Pa3BEpHYTOMY HJIM KPaTKOMY KOMMEHTHPOBAHUIO IPOCMATPHBACMBIX BU3YalIbHBIX MaTepUasoB (B BHJIC
cxeM, Tabuuil, rpado, rpadukoB, Mojeiel). JIeKIus-Bu3yaar3alis IOMOraeT CTyIeHTaM IpeoOpa3oBbIBATh
JICKITMOHHBIM ~ MaTepual B BU3yalbHyI0 (opMy, dYTO CHocoOCTByeT (OPMUPOBAHUIO Y  HHUX
npo)eCCHOHAIBHOIO MBIIIICHUS 3a CYeT CHCTEMaTH3allMd W BBIACICHHS HauOoliee 3HAYHUMBIX,
CYIIECTBEHHBIX DJIEMEHTOR.

Jlekius-npoBokaius (M3JI0KEHHE MaTepralia ¢ 3apaHee 3aIUIaHHPOBAaHHBIMU oOmuMOKamu). Takoi
TUI JIGKIUH PacCYMTaH Ha CTUMYJUPOBAHHE OOYUYAIOUIMXCSA K IMOCTOSHHOMY KOHTPOJIO MpeajaraeMoun
nH(popMauy 1 MOUCKY OMMOOK. B KOHIIE IEKINK MPOBOIUTCS TUATHOCTHUKA 3HAHUH CTYIEHTOB U pa3bop
C/IETaHHBIX OIIHUOOK.

[To mucrumumbe «XuMUs» JTaOOPAaTOPHBIE 3aHATHS TPOBOAATCS C HCIOIB30BAaHUEM CIIEAYIOIIMX
WHTEPAaKTUBHBIX TEXHOJOTHIA:

Pabora B ManmpIxX rpymmax - 3TO OfHA M3 CaMBIX TOIMYJISPHBIX CTPATErHil, TaK KaK OHa JaeT BCEM
o0yJaromumMcs (B TOM YHCIIE U CTECHUTEIBHBIM ) BO3MOKHOCTH YU4aCTBOBATH B paboTe, IPAKTHKOBATH HABBIKH
COTPYAHHYECTBA, MEKIUYHOCTHOTO OOIIeHWs (B YaCTHOCTH, YMEHHE aKTHBHO CIIyIIaTh, BHIPaOaTHIBATh
o0mree MHEHHE, pas3peliaTh BO3HUKAIOIIME pa3Horiacus). Bee 3To yacTo ObIBaeT HEBO3MOXKHO B OOJIBIIIOM
KOJIJIEKTHBE.

PoneBbie Wrpel - cOBMECTHas NEATENBHOCTh TPYIIBI OOYYAIOMMXCA W TIPENoJaBaTeNs IO
YIpaBIeHHEM TPENoaBaTells C IEJIb0 PelIeHns y4eOHBIX W MpodhecCHOHaTFHOOPHEHTHPOBAHHBIX 3a/1a
IyTEM HTPOBOTO MONEIHPOBAHUS peanbHONH mpolieMHoN cuTyanuu. [lo3Bonser omeHWBaTh yMeHHE

aHAJIM3UPOBATh U PEIIATh TUITMYHBIE MPO(ECCHOHATbHBIC 3a1aUH.
8. YueOHo-MeToanueckoe u HHGOPMAIMOHHOE 00ecTiedeHUe U CIUIITHHBI

8.1. IlepeyeHb OCHOBHOIl M JONMOJHHUTEIbHOIl y4eOHOI JUTEPaTYpPbl, HEOOXOAUMOW [JIs1
OCBOEHM AU CUUIIIMHBI
a) ocnosHas yuebHas rumepamypa:
1. AxwmeroB H.C. O6mas u Heopranuveckas xumusi: Yued. ms By3oB /H.C. Axmeros. - M.: Beicmas mkona,
2001. - 743 c.
2. I'munxka H. JI. O6mas xumust. Yued. mist By3os / H.JL. I'munka. - M.: Kaopye, 2013. - 728 c.
3. T'opbyno A.U., I'ypoB A.A. u np. Teopernueckre OCHOBBI 00mIeH XuUMuu. Yuel. aist By30B /A.M.
I'op6yHoB, A.A. I'ypos - M: Uzn-8o MI'TY um H.D. baymana, 2003r. - 719 c.
4. Kopoeun H.B. OOmas xumusi: Yued. [y TexHu4eckux Hampas. u cnell. Bysos / H.B. Koposun.- M.:
Brercm. mk., 2006 - 556 c.
5. TD'pumenkxoBa T.H., CokonoBa I'.E. Xumus: yaeOHO-MeTonndeckoe nocodue/ T.H I'pumenkosa., I'.E.
CokomoBa - Kemeposck: KemepoBckuii  rocynapcTBeHHbI  yHuMBepcureT, 2015 - 95 c.
http://biblioclub.ru/index.php?page=book red&id=437494&sr=1#
6. Xomuenko U.I'. O6masa xumus./ U.I'. Xomuenko - M.: HoBag Bonna 2011r. - 462 c.
7. Xomuenko. WU.I'. Xomuenko I'.I1. COopHuk 3amau u ynpaxueHuil no odmerr xumun/ N.I'. Xomuenko,
I'.I1. Xomuenko - M.: Hosas BoiHa, 2004. - 278 c.
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0) OononHumenvHan yueoHaa Tumepamypa
8. Apremenko A.U. CnpaBouHoe pykoBoAcTBO o xumun/ A.M. Apremenko - M: Beicias mkomna, 2003r. -
367c.
9. Axwmeros H.C JlabopaTopHble 1 ceMUHapCKue 3aHATHS 110 001el u Heopranndeckor xumuu /H.C.
Axmeros - M: Bricimag mikoma, 2002r. - 368c.
10. JIuaun P.A..OGmmas u HeopraHudeckas XuMus B Borpocax. [locodue mist By3oB / P.A. Jlugusn. 2-¢
u3n.-M: [Ipoda, 200mHT. - 303 c.
11. Vraii S.A. OGmas u Heopranudeckas xumus . Yue0. [{ns By3oB /5. A. Yraii. -2-¢ u3a.-M.: Briciias
mkona, 2000. - 526 c.
12. T'pumenkoBa T.H., CokonmoBa I'.E. Oprannveckas xumwus: ydeOHO-Meromumueckoe mnocobme/ T.H
I'pumenkona., I'.E. CokonoBa - Kemeposck: KemepoBckuil rocynapcTBennsld yauBepeurer, 2015 - 115 c.
http://biblioclub.ru/index.php?page=book red&id=437481&sr=1
8) nepeuyeHb yUeOHO-MEMOOUUECKO20 0becneueHUsA:

1. Kammzosa A.M. «OcHoOBBI 0011Iel XUMUN» (Y4eOHO-METOIUYECKOE TToco0ue). ACTpaxaHb:
Uznat. nom 'AOY AO BO «AcTpaxaHCKuil rocy1apcTBEHHBIA apXUTEKTYPHOCTPOUTEIHHBINA YHUBEPCUTETY.
2016. - 67 c.

2. KanuzoBa A.M. OcHOBBI KOJUTOMJIHOW XUMHH (Y4eOHO-METOANYECKOe TT0co0re) AcTpaxaHs:
Uznat. nom 'AOY AO BO «AcTpaxaHCKuil rocy1apcTBEHHBIA apXUTEKTYPHOCTPOUTEIHHBINA YHUBEPCUTETY.
2016. - 43 c.

8.2. Tlepedyenb WHGPOPMAIMOHHBIX TEXHOJOTWil, HCMNOJAb3yeMbIX MNPH OCYLIECTBIECHUHU
00pa3oBaTeIbHOrO Mpolecca Mo JUCHUIINHE, BKIWYasl epedeHb MPOrpaMMHOro odecrnedyeHns.

1. Microsoft Imagine Premium Renewed Subscription;

2. Office Pro+ Dev SL A Each Academic;

3. ApacheOpenOffice;

4. 7-Zip;
AdobeAcrobatReader DC;
6. InternetExplorer;
7. GoogleChrome;
8. MozillaFirefox;
9. VLC mediaplayer;
10. Dr.Web Desktop Security Suite

o

8.3.Ilepeuenn pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOIT ceTH « UHTEepHET» (1a1ee
ceTb «AHTEepHET)»), HEOOXOAMMBIX VI OCBOEHHS TUCIUILINHBI.

DneKkTpoHHAs HHPOPMAITMOHHO-00pa3oBaTeNbHas cpea Y HIBEpCUTETa, BKIIIOYAIOas B ceOs:

1. O6pa3zoBarensHbiii optan (http://edu.aucu.ru)

CucreMbl HHTEPHET-TECTUPOBAHMUSL:

2. Enunblil mopTana HHTEPHET-TeCTUPOBaHUS B cdepe oOpazoBanus. IHpOpManmoHHO- aHATUTHYECKOE
COIIPOBOX/ICHNE TECTUPOBAHUS CTYAEHTOB IO AMCIMIUIMHAM MPO(ECcCHOHAIBLHOTO 00pa30BaHUs B
pamkax mpoekTa «HTepeHer-TpeHaxepsl B chepe odpazoBanusy (http://i- exam.ru)

DNeKTpOHHO-ONOINOTEYHAs! CHCTEMBI:
3. DinexrponHo-6ubIHoTeuHas cucrema «IPRbooks» (http://www.iprbookshop.ru/)
4. DBC «YuuBepcurerckas oubnuorea onmaiiny (https://biblioclub.ru/)
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http://biblioclub.ru/index.php?page=book_red&id=437481&sr=1
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OneKkTpoHHbIe 6a3bl JaHHBIX:
5. Hayunas snekrpornas 6ubmmoreka elibrary.ru (https://elibrary.ru)

9. MaTepHaJbLHO-TEXHNYECKOE o0eceueHne JUCIUTLINHDI

Ne HaumeHoBaHue cienHaIbHBIX® .
. . OcHalIEHHOCTh CeNUATIbHBIX MOMEeeHUl U
n/m noMenieHuid U MoMeleHu i 1Jasl . .
N MOMelleHUH 111 CAaMOCTOSITEIbHOM padoThI
CaMOCTOSATEJbHOH PadoThI
1 2 3
1 Aynmuropusi il JEKUMOHHBIX 3aHsTui 414056, AKTOBBIii 32J1, y4eOHbIH Kopmyc Ne§
r.Actpaxanp, yi. Tarumesa 18 B smrep A,Komruiekt yueOHOW Mebenu
aKTOBBIH 3a11, yueOHbII kopiyc Ne§, [lepeHOCHOI KOMILIIEKT MYJIbTUMEIUHHOTO 000PYAOBaHHS
414056, r.Actpaxans, yin. Taruiesa, 18, ourep A,
aymuropust Ne204, riaBHEIN y4eOHBINH KOPITYC Ne204, riaaBHbII yueOHBII kKopnyc
KoMmiekt yue6Hoi Medenu.
CTranuoHapHbIH MyJIbTUMEIUNHHBIA KOMILIEKT J[oCTym K ceTH
HurepHer
2 Aynutopust Ui 1a0opaTopHbIX 3aHATH 414006,
r.ActpaxaHb, nep. [IlaxTepckuii / yi1.
JI. Toncroro/yn. Ceuenosa 2/29/2, aymuropus Ne
208, yuebHbIit kopryc Ne6 Ne208, yueOHblii kopmyc Ne6
KomrutekT yueGHOM MeOemnu.
TlepeHOCHO!M KOMIUIEKT MYJIbTUMEUHHOTO 000PYAOBaHHS
Crenn «Oxpacka HHIUKATOPOB B Pa3IMYHbIX cpenax» CTeH.
«Ha3BaHue KHUCIIOT U KHCIOTHBIX OCTATKOB)Y
Crenn «Ilepuonnueckas cucrema JI.1. MenneneeBa»
BriTspkHOM mikad
Moiika a1 XuMU4ecKot ocyabl XUMHUUYEecKas Tocyia 1
XUMUYECKUE PEAKTHUBBI,
MydenbHas neus CymnnbHeii mkad Becbl aHaauTHueckue
Becsol anekTpuyeckue
3 AymuTopusi  JUIs  CaAMOCTOSITEIBHOW — PabOThI
414056, r.Actpaxans, yi. Tartuiesa, 18, nurep A,
aynuropun Ne207, No209, Ne211, Ne312, rinaBHbIi| No207, rinaBHbId y4eOHBIH KOpIyC
yueOHBIN KOPITYC KommnekT yuebHoit mebenn KommbroTepst -16 mt.
IIpoexkunonnsiit TeneBuzop Jocryn k cetu MutepHer
Ne209, riaBHblil yueOHBII KOpIyC
KomruiekT yueOHoit mebenn KommbroTepst -15 mT.
CTalioHapHbIil MyIbTUMHIUHHBIN KOMILIEKT JJocTyn K ceTn
MuTepuer
Ne211, riaBHblii yueOHBII KOpIyC
KomruiekT yueOHoit mebenu KommbroTepst -16 mT.
IIpoexkumonnsiii Tenesuzop Joctym k cetn MaTepHeT
Ne312, riaBHblii yueOHbBII KOpITyC
KomruiekT yueOHoit mebenu KommbroTepst -15 mT.
Jloctyn k cetn UatepHeT
4

AyIUTOpUS ISl TPYIIIOBBIX M HHAMBHAYAIBHBIX
koHcypTanwmit 414056, r.ActpaxaHs, yiI.

AKTOBBIii 321, y4eOHbIii kopmyc Ne§
KomruiekT yueOHoi Mebenu
TTepeHOCHOM KOMIUTEKT MYJIbTUMEMHHOTO 000PYIOBaHHS

Taruiiesa 18 B utep A, aKTOBBIH 3aJ1, y4eOHBII
Koprryc Ne§,

414056, r.Acrpaxansp, yn. Tatumesa, 18, qurep A,
aynuropun Ne204, raBHBIH yaeOHBIH KOpITyC,

Ne204, rinaBHblii yueOHBII KOpITyC
KomruiekT yueOHoi Mebenu.
CranuoHapHbIA MyIbTUMEIUNHBIN KOMILIEKT JIOCTYI K CETH
MuTepHer

414006, r.Actpaxanp, nep. llaxtepckumii / yi.
JL.Toncroro/yn. CeuenoBa 2/29/2, aynutopus Ne

Ne208, yueOHb1ii kopmyc Ne6
KomrutekT yueOHOH MeOemnH.

208, yaeOHbIH Kopiryc Ne6

IlepeHOCHOI KOMIUIEKT MYJIbTHUMEANIHOT0 000pyI0Ba-
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HIS
Harnsinasle mocobus
5 AymuTopus IS TEKYIIEro KOHTPOIIS | TIPo-
MexxyrouHoi arrecranuu 414056, r.ActpaxaHb, AKTOBBIii 321, y4eOHbIH Kopmyc Ne§
yi. Tarumesa 18 B murep A, akToBBbIH 3al, Kommiekt yue6HOM Mebenu
y4eOHBII KOpITyC IepeHOCHOH KOMIUTEKT MyJIBTUMEIMIHHOr0 000pYIOBaHHUS
Ne§, Ne204, riaaBHBbIH yueOHBIH Kopnyc
414056, r.Actpaxans, yiu. Tarumesa, 18, murep A,[KommuekT yue6Ho# Mebenu.
aynuropust Ne204, riaBHBIN y4eOHBIH KOpITyC, CranuoHapHbIi MyIbTUMEIUNHHBIA KOMILIEKT J[ocTyn K ceTH
414006, r.Actpaxanp, nep. laxtepckuii / ym.HTEpHET
JZI(.)é“OHCToro/}uIJI. CeuenoBa 2/29/2, aynutopus Ne No208, yacommrii Kopryc Ne6
, yueOHbIii Kopiryc Ne6 .
KoMmiekt yue6Hoi Mebenu.
[TepeHOCHOW KOMIUIEKT MYJIbTHMEIUIHHOI0 000pyJ0BaHHS
Harnsabie nocooust
6 AyIUTOpUS TS XpaHEHUs. U IPO(PUIAKTHYECKOTO Ne208 a, yueOHbIii kopmyc Ne6
00cCITyKUBaHUs y4eOHOro 000py0BaHUS KoMmiekT Mebenu.
414006, r.Actpaxaub, riep. [laxTepckuii / yi. Martepuaisl 1j1s1 00CIyKUBaHUS 1a00paTOPHOro 00opy-
JI.Toncroro/ys. Ceuenona ,2/29/2, Ne208 a, TOBaHMS.
yueOHbIH Kopiryc Ne6

10.0co0eHHOCTH OpPraHu3aluy 00yYeHHs 0 AUCHUIIAHE « XUMMSD JUIS MHBAJIMI0B H JIMII C

OIrpaHU4YCHHBIMHU BO3MOKHOCTAAMH 3/10POBbA

,21)'[5[ O6y‘-IaIOIlH/IXC$[ 13 4KrcCjia THBAJIMJI0B U JIMII C OTpaHUYCHHBIMU BO3MOXHOCTAMU 310POBb Ha

OCHOBaHMHM NHCHMEHHOTO 3asBJICHHSA MUCIHUIUIMHA «XUMHUS» peann3yercd C Y4eTOM OCOOEHHOCTen

NMCUXO(DU3UYECKOTO Pa3BUTHS, WHIUBHIYaIbHBIX
WHIIABHUIyaJIbHBIX OCOOEHHOCTEH ).

BO3MOXKHOCTEH M COCTOSIHUSI 37I0pOBBS  (Jalee
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JIucT BHEeCEeHHU S JONMOJTHEHNI U N3MeHeHH i
B pa0ouyo nporpaMmy y4ye0HO#H TUCHUNIHHBI
«XHUMHUI»

(HaMeHOBaHUE JTUCITUILINHBI )

Ha 20 - 20 _ y4eOHblii roj

Pabouast nporpamma nepecMotpena Ha 3acenanuu kadeapsl «IloskapHas 6€30MacHOCTbY,

npotokoi Ne ot

20r.

B pabouyto mporpamMmy BHOCATCS CIeIYyIONIHE N3MEHEHUSI:

1.

SAE I SN

3aB. kadempoit

y4€Hasi CTCICHb, YICHOC 3BaHUEC

« »

TMIOAITUCH

20r.

/

N.0. damunus
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COAEPKAHMUE:
Crp.
1. OueHouHble U METOIUYECKHUE MAaTEPHUAIIbI 1JIs1 IPOBEIECHUS MTPO- 1.
MGXCYTOQHOfI aTTeCTall U TCKYIICTO KOHTPOJIA o6yqa10m1/1xc;[ IO AUCHUIIIINHE 4

1.1. IlepevyeHb KOMOETEHIMI C YKa3aHUEM ATANoB UX (OpMUPOBAHUS B
Ipolecce OCBOEHUs 00pa30BaTENbHOM MporpamMmm

Omnncanne nokas3aTeyiei 1 KPpUTCPUCB OLICHNBAHUA KOMH@TCHL{I/Iﬁ

1.2. Ha pa3nauyHbIX 3Tanax ux GOpMUPOBAHMS, ONTMCAHUE IIKAJ Olie- 3)
HUBaHUSA
1.2.1. TlepeuyeHb OLICHOYHBIX CPEACTB TEKYIIEH POPMBI KOHTPOJIS 5

Onucanue mokaszaTeseil 1 KpUTepUeB OILICHUBAHKS KOMITETCHITUN
1.2.2. 1o AMCHUIIIMHE HA Pa3JIMYHBIX 3Tanax ux (GopMHUpoOBaHHUs, OIH- 6
CaHWeE IIKAJI OLICHUBAHUS

1.2.3. Illkana oneHrBaHUA 12

TurmoBbie KOHTPOIBHBIC 3aJJaHUS WM MHBIE MaTepUaIIbl, HEOOXO-
2. TMMBbIe JIJIs1 OIICHKH 3HAHWW, YMEHUH, HABBIKOB, XapaKTEPHU3YIOIIHX
9Tarnbl GOPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHSI
00pa3oBaTeIbHON MPOTPAMMEI

MeTtoaudeckue MaTepuabl, ONPEACISIONINE TPOIeTyphl OTICHH'
BaHUS 3HAHUI, YMCHHI, HABBIKOB, XapaKTEPHU3YIOITUX dTaIIbI
dbopMupoBaHUs KOMIIECTEHIIUM
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1.
JUCHHUILINHE

OlleHO‘leIe U METOAUYECCKHE MaTepUuaJIbl 1JIs IPOBCACHUA l'lpOMe)RyTO‘lHOﬁ aTTeCTAllMM H TEKYLIEro KOHTPOJIA 06yqaloumxcs1 mo

OHCHO‘IHLIG U MCTOAUYCCKUEC MAaTCpUaAJIbl SABJISACTCA HEOTHEMJIEMOI YaCThIO pa60qel71 ImporpaMMbl JUCHUILIMHBI U IPEACTABJICHLI B BUAC OTACIIbHOI O JOKYMCHTA
1.1. IlepeueHb KOMINETEHIIMH ¢ YKA3AHUEM ITANOB MX QODMHDOBaHI/IH B IIPOLIECCE OCBOCHUSA Oﬁp%OBaTeJILHOﬁ IIPOrpamMmMbabl

MUCIUIUIMH B
rpodec-
CHOHAJIbHOU
eITENbHOCTH,
MIPUMEHATH
METO/IBI
MaTeMa-
THYECKOIO
aHaIM3a 1

MaTeMaTHu-

OpraHUYEcKOi XUMHH, OCOOCHHOCTH
CTPOCHHS U CBOMCTBA PaCIPOCTPAHEHHBIX

KJIACCOB BBICOKOMOJICKYIIAPHBIX COCTMHEHUMN

Hnpexc n Homep pa3aesa JMCHMILIHELI (B COOTBETCTBHH ¢ 1.5.1)
dpopmysn- Homep 1 HamMeHOBaHNE Pe3yJILTATOB
DopMBbI KOHTPOJIS ¢ KOH-
poBKa 00pa3oBaHus MO AUCIHILINHE (B i
KpeTu3zanmeii HUS
KOMIIeTeHIM U COOTBETCTBHMH C Pa3aesoMm 2) 1 2 3 4 5 6 7 8 peTH3AMEH 3a/1a
N
3 4
1 2
OIIK-1 - 3HATh:
CIIOCOOHOCTBIO
WYHBIC TUIIBI WHEHHH, CBOUCTB

MCIIONB30BaT PO ¢ COCAMHCHHH, CBOMCTEA

Ba)KHEHIINX KJIACCOB COEAMHEHUM, CTpOEHUE
OCHOBHAIE X | x [ x| x|x| x| x| x 0 i

1 CBOMCTBA KOMITJIEKCHBIX COCIMHECHMUI; MPpOC yCTHBIN
3aKOHBI
CCTCCTREH- OCHOBHBIC TIOHATHS, 3aKOHBI 1 MOJIEITH

(hu3mIecKoi M KOJJIOUTHOW U XMMHUH, OCHOBBI
HOHAYYHBIX

DOx3amen (1-39)

YMeETh:

[POBOANTH (PU3UUECKUIA U XUMHUECKUN
SKCIIEPUMEHTHI, aHAJIN3UPOBATD PE3YJIbTATHI
PKCIEPUMEHTA; IPOBOANUTE PACUETHI

KonTponsHas padora (30
BapuaHTOB) (3amanus ¢ 1-11)




HYECKOro
(KOMIIBIO-
TEpHOr0)
MOZENUpPO-
BaHUS, TEO-

[PETUYECKOro U

KOHLIEHTpPalMH PaCTBOPOB Pa3IMYHBIX CO-
€IMHEHUI, ONPEAENSITh U3MEHEHUE KOH-
LIEHTPALMi TPY IPOTEKAHUU XUMHUYECKUX
[peaKIMi, ONPENENATh TEPMOJIMHAMUYECKHE
XapaKTEPUCTUKA XUMHUYECKUX PEaKIUN U
[PAaBHOBECHBIE KOHLIEHTPAIIMU BELIECTB,
ONpPENENATh OCHOBHBIE XapaKTEPUCTUKU

Tect

3amuTa 1abopaTopHON PabOThI

BBISIBUTH €CTe-
CTBEHHOHA-
YIHYIO
CYIIHOCTh
mpobiem,
BO3HUKAIOIIIX
B XO0JI¢

rpoceccro-

DKCITe-
OPraHNYCCKUX BCIHICCTB
PUMEHTaJIb-  Bianers:
HOT'O HCCIIe-
ITOBaHUSI.
OCHOBHBIMHU 3HAHUAMMU, ITOTTYUCHHBIMU B
VIEKIITMOHHOM KYpCE€ XMUMHUU, HCO6XOJII/IMI)IMI/I
JIJIA BBITTIOJTHEHUA TCOPETUYCCKOI'o 1 o
3aimuTa 1a00paToOpHON PadOThI
PKCTIEPHUMEHTAIILHOTO UCCIICIOBAHHS,
KOTOpBIC B IajIbHEHINIEM MTOMOTYT PEelIaTh Ha
COBPEMEHHOM YPOBHE BOITPOCHI
mpodecCHOHANBHON A TeTbHOCTH.
OIIK-2 - BHATE:
CIIOCOOHOCTHIO

MPUHINIB XUMHYECKOT0 B (hPU3HKO-
XMMHUYECKOr0 aHAJIN3a; TPaBuiIa 0e30ImacHOM
[pa0OTH B XUMHYECKHX JTa00pATOPHSIX;
OCHOBHBIE TIpHEMBI 00paOOTKH

OKCIICPUMCHTAJIbHBIX JaHHBIX

Onpoc yCTHBIN

Ox3amed (10-29)

'YMeTh:

BBIOJIHATH pacyeTsl 0 GopMyIam U
YPAaBHEHHUSIM PEAKIMIA; BBITOIHSITH PACUEThI

MO0 OCHOBHBIM TCPMOJUHAMU -

Tect




HATBHOI KonTponbsHas padora (30
NESTEIBHOCTH, [HECKUM XapaKTePUCTUKAM IS TPEICKa3aHus BapHAHTOB) (3as1aus ¢ 1-11)
MPUBJICYDb UX MPOTCKAaHNUA XUMHUYCCKOI'0 PO ecca,

I pCHICHU A IMCII0JIb30BAaTh IMPUHIMIIBI CMCILICHUS
COOTBETCTBYIO- [XMMHYECKOT'O PABHOBECHS B PEAKITUAX; YMETh
muid GU3U- KO- [00paIaThCs ¢ XUMHUUECKOH TTOCYI0H 1
MaTeMaTH- mabopaTopHbIM 000pPYI0BAaHHEM; YMETh
"UEeCKHUU aIl- BBILIOJIHATH HPOCTENIIINE ONBITHI;

rapar. MCIIOJIb30BaTh OCHOBHBIE TPUEMBI 00paOOTKH

ODKCIICPUMECHTAJIBHBIX TaHHBIX.

Bnaners:

METOaMHU 3KCIIEPUMEHTAIBHOTO HC-
CleOBaHMs B XMMHUH (TIAHUPOBAHHUE,
[MOCTaHOBKa M 00pabOTKa SKCIIEPUMEHTA); X X x | x| x X X X X | 3amurra naGopatoproit paors:
METOJaMHU BBIICJICHUS] U OYHUCTKU BEIIECTB,
OIPENENICHUS MX COCTaBa; METOIaMU

Mp€acKa3aHus IMPOTEKAaHNUA BO3MOXKHBIX

XUMHUYCCKHUX peaKHI/Iﬁ 1 UX KUHETUKY.




1.2. Onucanue mokasarejeii u KPpUTEPHUEB OLICHUBaAHUSA KOMIIETEHIIMH Ha Pa3JIHYHBIX

Tanax ux popmMHUpOBaHMS, ONIMCAHUE LIKAJ OLCHUBAHMS
1.2.1. IlepeveHb OLIEeHOYHBIX CPEACTB TeKYLIeH (POPMbI KOHT

0JI51

Hanmenosanue

OLCHOYHOI'0 CpCACTBA

Kpatkas xapakTepucTuKa OI[EHOYHOT O CpEeCTBa

IIpencraBiieHue OLIEHOYHOTO

cpenctea B QoHe

1

3

KonTtponbHas pabora

CpencTtBo  TpPOBEPKH  YMEHHH  NPHUMEHSTH
[IOJIy4UCHHbIE 3HAHMS JUId pELIeHHs 3ajay

OITpE/IeTICHHOTO THIIA TI0 TEME WJIH paslie”y

KomruiekT KOHTpOIBHBIX

3aJlaHUM 110 BapUaHTaM

Tect

Cucrema  CTaHAAPTU3UPOBAHHBIX  3aJaHUH,
[IO3BOJIAIONIAS.  aBTOMATU3UPOBATh IIPOLEAYPY
U3MEPEHUsS  YPOBHS  3HAHMUW W yMEHUH

00yJaronIerocs

®DoH TECTOBBIX 3alaHUN

Omnpoc (yCTHBIH)

CpencTBo KOHTPOIST YCBOCHUS YI€OHOTO
MaTepuaiia TEMbl, pa3jiena Uiu pa3JeioB
JTUCITUTIIIHBI, OPTaHI30BaHHOE KaK yueOHOe

3aHATUC B BUJIC OIIpOCa CTYACHTOB

Bormpocs! o Te- Mmam/pazaenam

JHUCITUITIIMHBI

Samura  JgabopaTOpHOH
paboThI

CpenctBo, MO3BOJISAIONIEE OLIEHUTh YMEHHUE U
BJIa/IeHHE 00Y4aroLIerocs: u3Jjlarath CyThb
IIOCTaBJICHHOM 3a/1auu, CaMOCTOSITEIbHO
IIPUMEHSTh CTaHIAPTHBIE METObI PEILICHUS
IIOCTAaBJICHHOM 3a[a4y C UCIIOJIb30BAHNEM
nMetrorelicst 1adopaTopHON 0a3bl, IPOBOAUTD
aHaJIU3 MOJyYCHHOrO pe3yabTaTa paboThl.
PekomeHyercst 11sl OLlEHKU YMEHHU U

BJIaJICHUI CTYJEHTOB

Tembl 1abopaTOpHBIX PadOT U
TpeOOBaHUS K UX 3AIIUTE




1.2.2. Onucanue noxka3areje u KPpUTEPUEB OLICHUBAHUA KOMIIETEeHIIMH MO JUCHUILJINHE HA PA3JTHYHBIX 3Talmax ux (l)OpMI/IPOBaH]/Iﬂ,

OIMHUCAHHUC IIKAJ OHCHUBAHUA

Komnerennust, [[Inanupyemsbie pe3ynbra- [Toka3aTenu ¥ KpUTEPUHU OLICHUBAHHSI PE3YJIbTATOB O0YUCHHS
3TarbI Thl 00yHeHNs [TOpOroBbIi ypoBeHb Bricokuii ypoBens (3a4TeHo)
OCBOEHUS Hwuxe noporosoro ypoBHs (3aureno) IIponBHUHYTBIN ypOBEHB
KOMIIETEHIIUU (He 3auTeHo) (3aureno)
1 2 3 4 ° 6
OIIK-1 - crio- 3naer: (OIIK-1) pa3z- OOyyaromuiics He 3HaeT OOyuaromuiicst uMeer OOyuaromuiics 3Haer OOyuaromuiics 3Haer

COOHOCTBIO HC-
10JIb30BaTh OC-
HOBHBIC 3aKOHBI
€CTECTBEHHOHA-

VUHBIX JTUCIIU-

TTHH B TIpodec-

CHOHAJILHOM Jie-

AATCIIBPHOCTH,
IIPUMEHATh MEC-

TOOBI MAaTCMAaTH-

YEeCKOro aHaIN3a
1 MaTeMaTuye-
CKOTO (KOMIIBIO-

TEPHOT0) MOJIe-

JIMpOBaHUsA, TEO-
PETUYCCKOIro 1
OKCIICPUMCH-
TAJIBHOI'O UC-

CJIICIOBaHUA.

ITMYHBIE TUIILI COSINHE-
HUI, CBOMCTBA BaXK-
HEHIIMX KJIaCCOB CO-
€/IMHEHU, CTPOEHUE U
CBOICTBA KOMIICKCHBIX

COCIMHCHUI; OCHOBHEIC

TTOHATHSA, 3aKOHBI 1 MO-

menn hu3ndeckor u
KOJIOHUIHON M XUMHH,

OCHOBBI OpraHUYeCKON

XUMHH, 0COOCHHOCTH
CTPOCHUS U CBOICTBA

[pacrpocTpaHEeHHBIX
KJIaCCOB BBICOKOMOJIE-

KYJISIPHBIX COCIMHEHUH.

[pa3JIMIHBIEC TUIIBI COSTH-
HCHUM, CBONCTBA BaX-
HEUIITNX KJIACCOB COEIH-
HEHU, CTPOEHUE U
CBOMCTBA KOMILIEKCHBIX

COCIMHCHUI; OCHOBHEIC

ITOHATHSA, 3aKOHBI 1 MO-

menn (hu3NYecKor U KOJI-
JIONIHON M XUMHH; OC-

HOBBI OPraHNUYECKON XU-

MWH, 0COOCHHOCTH CTPO-
CHUS U CBOIICTBA pac-

[IPOCTPaHEHHBIX KIACCOB
BBICOKOM OJIEKYJISIPHBIX

COeIMHEHUI.

TOJNBKO OOIIKE 3HAHUS O
pa3HI/I‘-IHBIX THUITIaxX CO-
CIMHECHUM,CBOIICTB
Ba)XKHEHUINMX KJIAaCCOB
COEJMHEHUN, CTPOECHUHN
1 CBOMCTBaX KOMILJIEKC-

HBIX COSIMHCHHI; OC-

HOBHBIX IMOHSATHUSX, 3a-
KOHAX M MOZCIAX (hH3H-

HEeCKOM M KOJIJIOMIHOM
XHMHH; OCHOBaX opra-
HHUYECKOH XHMHUH, 0CO-
OCHHOCTSIX CTPOCHUS U

CBOIICTBax pacrpocrpa-

HEHHBIX KJIACCOB BBICO-
KOMOJIEKYJISIPHBIX CO-
€/IMHEHUH. , OIyCKaeT
HETOYHOCTH, HEOCTATOUHO
npaBUIbHBIE POPMYTHUPOBKH,
HapYyIIEHUS JIOTHYECKOHN T10-

CJIICJOBATCIbHOCTH B U3~

JIOKCHUU TCOPCTUYICCKO-

Pa3JIMYHBIC THUIIBI CO-
cTMHEHUM, CBOMCTBA
Ba)KHEUIIIMX KJIACCOB
COEIMHEHUI, CTPOEHUE
1 CBOMCTBA KOMILJIEKC-

HBIX COSIMHCHU; OC-

HOBHBIC ITOHATHA, 34~

KOHBI K MOJCITH (hH3H-
YECKOU M KOJUIOUTHON

1 XUMHH,; OCHOBBI Op-

TaHWYICCKOM XUMHUH,
0COOEHHOCTH CTPOCHUS

1 CBOICTBA pacIpo-

CTPAaHCHHBIX KJIaCCOB

BbBICOKOMOJIEKYJISAPHBIX

COG,Z[PIH@HPIﬁ. HEC J10ITYCKacT

CYIICCTBECHHbIX

HETOYHOCTEH B OTBETE Ha

BOIIPOC.

Hay9IHYIO TEPMHHOIO-
IO, ) PA3JTUYHBIEC THIIBI
COeTMHEHUM,CBOMCTBA
BaKHEHIIIMX KJIACCOB CO-
€/IMHEHU, CTPOEHUE U
CBOMCTBa KOMILJIEKCHBIX

COCIUHCHUI; OCHOBHEIC

MOHSTHSI, 328KOHBI U MO-
ey GU3NIECKON 1 KOJI-

JIONTHON ¥ XHUMHH, 0CO-

OSHHOCTH CTPOCHHS U
CBOICTBa pacmpocTpa-
HEHHBIX KJIACCOB BBICO-

KOMOJICKYJIAPHBIX COCIU-

HCEHWH, 9ETKO U JTOTHYECKH
CTPOITHO €ro W3J1araer, He
3aTPYIHIETCS C OTBETOM IIPH

BUJION3MCHCHHUHU SaHaHHﬁ.




1.2.2. Onucanue noxka3areje u KPUTEPUEB ONCHUBAHUSA KOMIIETEHIIMH 10 JTUCIHUIJINHE HA PA3TUYHBIX 3Tallax ux q)OpMI/IPOBaHI/Iﬂ,



o MaTcpuaja.

Vwmeer: (OIIK -1) mpoBoanuTh
(bU3HYUECKUI M XUMHYCCKHI
PKCIIEpUMEHTHI,
AQHAJIM3UPOBATH PE3YNIbTATHI
PKCIIEpUMEHTA; TIPOBOIUTH
pacdeTsl KOHIIEHTpaIuy
[PaCTBOPOB Pa3IMYHBIX COETH-
HEHUM, ONIPENEIsATh U3~
MEHEHNE KOHLEHTpaLUil npu
[IPOTEKAaHUN XUMHYECKUX
[pEaKIIMii, OIpenesITh
TEpMOANHAMUYECKHE
XapaKTEPUCTUKA XUMHYECKUX
[peaKIMii U paBHOBECHBIE
KOHIICHTPAINH BELIECTB,
OIIPENENATh OCHOBHBIE XapaK-
TEPUCTUKU OPraHUYIECKUX

BEIIECTB.

He ymeer npoBoauts
(bU3MYUCCKUI U XMMUYECKHI
PKCTIEPHUMEHTEI,
AHAJIN3UPOBATH PE3YNIBTATHI
PKCIIEPUMEHTA; TPOBOANTH
pacueThl KOHIICHTPAIHH
[PACTBOPOB Pa3IMYHBIX COETH-
HEHUM, ONIPENEIsATh U3~
MEeHEHUE KOHIICHTPAIA TPU
[IPOTEKAHUN XMMUYIECKUX
peakiui, onpenensiTh
TEPMOJUHAMUYECKHE
XapaKTEePUCTUKU XUMHUYECKUX
peakiuii 1 paBHOBECHbIE
KOHLICHTPALIH BEILECTB,
OIIpENENsITh OCHOBHBIE XapakK-
TEPUCTUKU OPraHUYECKUX
BEILECTB , C OONBIINMHU
3aTpyIHEHUSMH BBIIIOTHSCT
CaMOCTOATENBHYIO paboTy,
OOJBIIMHCTBO MPEyCMOT-
[PEHHBIX IPOrPaMMOii
00y4ueHus y9eOHBIX 3aJJaHAN

HC BBIIIOJITHCHO.

B nenom ycrnemHoe, HO HE
CHCTEMHOE YMEHUE
[POBOJIUTH (PU3NICCKUN U
XUMUAYECKUHN HKCIICPUMEHTBHI,
AHAJIM3UPOBATH PE3YIILTATHI
PKCIIEPUMEHTA; TPOBOJUTH
[pacueThl KOHLIEHTPALUU
[PACTBOPOB Pa3IMYHbBIX
COCIMHEHUI, ONPEIEIISATh
M3MEHEHHUE KOHIEHTpalUi
MPU IPOTEKAaHUHU
XUMHUYECKUX PEAKLIMi,
ONpenenaTh Tep-
MOJIMHAMHYCCKUE Xa-
PAKTEPUCTUKA XUMUYECKUX
[peakIuii 1 paBHOBECHbBIE
KOHIIEHTPAIlUX BEILEeCTB,
ONpenensiTb OCHOBHbIE
XapaKTEPUCTUKU

OPraHUYCCKUX BEIICCTB.

B nenom ycrnemsoe, HO
coJieprKaliiee OTJeNbHbIe
MpoOeIbl, yMEHHE
[MPOBOJUTH (PU3NICCKUN U
XUMHYECKU I
PKCIIEPUMEHTHI, aHAJTH -
BUPOBATH PE3YIHTATHI
PKCIIEPUMEHTA; TTPOBOIUTH
[pacyeTsl KOHIICHTPAIIHH
PacTBOPOB Pa3TUIHBIX
COEIMHEHU, OIIPENEIIATh
M3MEHEHHUE KOHIEHTpaLuil
[IpU IPOTEKaHUU
XUMHUYECKUX PEAKLINH,
ONpEeneNnaTb TEPMOIU-
HaMUYECKUE XapaKTe-
[PUCTUKH XUMUYECKUX
[peaKIuii 1 paBHOBECHBIE
KOHLICHTpAaLH BEILIECTB,
OMPEIEISITh OCHOBHBIE
XapaKTEPUCTUKU

OPraHUYCCKUX BEIICCTB.

CpopMHpPOBaHHOE YMECHHE
[MPOBOJIUTH (PU3NYCCKUIA U
XUMUYECKUI IKCIIEPUMEHTHI,
AHAJTU3UPOBATH PE3YIHTATHI
PKCIIEPUMEHTA; TTPOBOIUTH
[pacyeThl KOHIIEHTPAIINH
PacTBOPOB Pa3ITUIHBIX
COCIMHEHUH, OIIPENEIIATh
M3MEHEHHUE KOHIIEHTpalUil
[IPU IPOTEKAHUN XHMHIECKHIX
[peakLnii, ONpeaeIIaTh
TePMOIMHAMHYICCKUE
XapaKTEPUCTUKU XUMHUECKUX
[peaKIuii 1 paBHOBECHbBIE
KOHLIEHTpALH BEILIECTB,
OMpEENATh OCHOBHBIE XapakK-
TEPUCTUKU OPraHUYECKUX

BEIIECTB.

Brnangeer: (OK-1 OCHOBHBIMH

SHAHWAMHA, I[IOJTYUYCHHBIMU B

JICKIIMOHHOM

OOyJaromuiics He BIageeT
OCHOBHBIMU 3HAHUSIMU,

MOJIYy4YCHHBIMU B

B nenom ycnemHoe, HO HE

CHCTCMHOC BJIaJJCHUC

OCHOBHBIMU 3HAHHAMMH,

B nenom ycnemsHoe, HO

COACPIKALICC OTACIBbHBIC

POOEIbl WK

VcnenHoe 1 CUCTEMHOE
BJIaJCHUEC OCHOBHBIMHU

SHAHWAMU, [TOJTYYCHHBIMHA
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Kypce XUMHUHU, HEOOX OTUMBIMH
1Sl BBITTOJTHEHUS
TEOPETHUECKOTO
PKCTIEPUMEHTAIILHOTO
HCCIeI0BaHts, KOTOPhIE B
JlaJIbHEMUIIIEM IIOMOrYT PEIIaTh
Ha COBPEMEHHOM YPOBHE
BOMPOCH PpodeccHoHaTEHON

eI TENILHOCTH.

TIEKIIMOHHOM KypCe XUMUH,
HEO0O0XOAUMBIMH JUIS
BBITIOJTHEHUS TEOPETUICCKOTO
U IKCIICPUMEHTAIBLHOTO
HCCIICZIOBAHNUSI, KOTOPBIC B
laJIbHEMUIIEM IIOMOrYT pe-
[11aTh HA COBPEMEHHOM
YPOBHE BOIPOCHI IIPO-
(heccroHaNBHOI J1es-

TCIIbHOCTH.

MOJTy4YECHHBIMH B JIEKIU-
OHHOM Kypce XHMUH,
HEOOXOMUMBIMU IS
BBITTOJTHEHUST TEOPETH-
YECKOTO U IKCTIEPUMEH-
TaJBHOTO MCCIIEAOBaHMUS,
KOTOpBIE B JAJIbHEHIIEM
MOMOT'YT pelaTh Ha
COBPEMEHHOM YpOBHE
BOIPOCHI PO eCCHOHATBHON

IeSITENILHOCTH.

COITPOBOXKTAIOIITHECS
OT[IEIbHBIMH OIIMOKaMHU
BJIaICHUE OCHOBHBIMH
3HAHUSMU, IOJTYYCHHBIMU B
JICKITAOHHOM KYPCE XMMHH,
HEOOXOOUMBIMH IS
BBITIOJTHCHU ST TEOPETH-
YECKOTr'0 U IKCIIEPH-
MEHTAJIHLHOr0 UCCIEIO-
BaHUsI, KOTOPBIC B
JalIbHEUIIIEM TOMOTYT
pelaTh Ha COBPEMEHHOM
YPOBHE BOIIPOCHI
podeCCHOHATBHON

JACATCIIbBHOCTH.

B JICKITHOHHOM KYPCe XUMUH,
HEOOXOAUMBIMU IS
BBITIOJTHEHHU ST TEOPETUICCKOTO
1 DKCIICPUMEHTAJILHOTO
MICCIIC/IOBAHMUSI, KOTOPBIC B
JTaJIbHEMIIIEM ITIOMOT'YT pellaTh
Ha COBPEMEHHOM YPOBHE BO-
[IPOCHI TPOGECCUOHAIBHOM

eI TETLHOCTH.

OIIK-2 - crio-
COOHOCTBIO BBISIBUTH
ecTe- CTBEHHOHAYY-

HYIO CYIIIHOCTh

mpobiieM, BO3-

HHMKAIOIIUX B XOJ¢
npodheccroHaTbHON
NeSITeTbHOCTH, TIPH-

BJIEYb X JUIS

pelIeHus coot-

BETCTBYIOLIUI

(uzuKo-

MaTeéMaTu4dc-

3naer: (OIIK-2) mpuHITUIIET
XUMHYECKOTO B (PH3HUKO-
XUMHUYECKOTO aHAIIN3a;
npaBujia 6e30macHoOM
paboThl B XUMUYECKHUX
1ab0paToOpHUAX; OCHOBHEIE
IpUeMbI 00pabOTKH dKC-

NEPUMEHTAJIBHBIX JaHHBIX

OOyJaromnuiicst He 3HaeT
MIPUHINIB XUMIYECKOTO 1
(hM3UKO-XUMHUIECKOTO
aHaJIM3a; IpaBmiIa 0e3-
OITacHOW paboTHI B XU-
MHYEeCKUX J1ab0paTopHsX;
OCHOBHBIE TIPHEMBI
00pabOTKH SKCIIEPUMEH-

TAJIbHBbIX TaHHBIX

OOydaromuiicst UMeeT
3HaHUS TOJIBKO OCHOBHOT'O
MaTepuaia, HO He YCBOMJI €ro
neTane, JoMmycKaer
HETOYHOCTH, HEIOCTATOUHO
paBUIbHBIE POPMYITHUPOBKH,
HapyLIEHUS JIOTHYECKON
[10CJIEAOBATEILHOCTU B
M3JI0)KEHUH TEOPETHYECKOTr0

MaTcpuaa.

OO0y4Jaromuiicss TBEPAO
3HACT MPUHIHITEI XU~
MHYECKOTO M (PU3UKO-
XMMHYECKOTO aHaJIN3a;
MpaBwia 6€30MaCHOM
paboThl B XUMUYECKHX
1abopaTOPUIX; OCHOBHBIE
MpreMbl 00paboOTKU
HKCTIEPUMEHTATBHBIX

JTaHHBIX.

OO0y4JaromIuiics 3HaeT
MPUHIUITBE XUMHYECKOTO 1
(hU3UKO-XUMHUYECKOTO
aHaJM3a; IpaBua 0e30IacHOM
paboThl B XUMHUYECKHIX
mabopaTOPHUIX; OCHOBHBIC
MpreMbl 00paboTKH
HKCTIEPUMEHTAIbHBIX JaHHbIX,
MCUYEpITBIBAIOIIIE-
MOCIIeIOBATENBHO, YETKO U
TIOrUYECKH CTPOMHO €ro
M3j1araer, He 3aTpyIHsIeTCs C
OTBETOM IIPH BUOM3MEHEHUH

3aJTaHAH.
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CKUH ammapar.

Ymeer: (OIIK-2) BEITOTHATD
pacuersl 1o GopMysaM
YPaBHEHUSIM PEaKLUii;
BBITIOJIHATDH PaCY€ThI 110
OCHOBHBIM
TCPMOJUHAMHNYCCKUM Xa-
[PAKTCPUCTUKAM JJId
MpeacKa3aHus MPOTEKaAHUS
XUMHUYECKOTO MPOoIIecca;
MCII0JIb30BAaTh ITPHUHIIUIIBI
CMCIICHUA XUMHNYECCKOI'O
[PaBHOBECHS B PEAKITHIX;
YMeTh 00pamaThCs ¢ XMMHYe-
CKOH Tocyoi 1 Jabopa-
TOPHBIM 000pYIOBaHUEM;
YMETh BBITIONHSTH MIPO-
CTCHIINE OIBITHI; HC-
[T0JTE30BaTh OCHOBHEIE
MIpHEMBI 00pabOTKH dKC-

MCPUMEHTAJIBHBIX JaHHBIX.

He ymeeT npaBuibHO
BBITIOJHATH PACUEThI IO
(hopMyaM 1 ypaBHEHHUSIM
[p€aK1ii; BBITIOJIHATh
[PACUCThI IO OCHOBHBIM
TCPMOJUHAMNYCCKUM
XapaKTEPUCTUKAM JIs
[pe/CKa3aHus POTCKAHMSI
XUMHUYECKOTO MPOIIecca;
MCITI0JIb30BATh IMPUHIIHUIIBI
CMCIICHUA XUMHNYECKOI'O
[PABHOBECHS B PEAKITUIX;
YyMeTh 00pamaThCs ¢ XUMHYe-
CKOM Mocy10i 1 1abopa-
TOPHBIM 000PYIOBaHHEM;
YMETb BBITIOTHSTH
MPOCTEHIITNE OMBITHI;
HCIIONT30BaTh OCHOBHBIE
MpHEMBI 00paOOTKH dKC-
[MepUMEHTAIBHBIX JAHHBIX., C
OOJNBITUMU 3aTPYAHEHUSIMHI
BBITIOTTHSIET

CaMOCTOATENBHYIO PadoTy.

B nenom ycrnemHoe, HO HE
CHCTEMHOE YMEHUE
BBITIOJIHATE PAaC4YCThI 110
(hopMynaM ¥ ypaBHEHUSM
[p€aKUii; BBITIOIHATh
[PACUCThI IO OCHOBHBIM
TCPMOJUHAMUYCCKUM
XapaKTePUCTUKAM JISI
MpeICKa3aHms MPOTEKAHUS
XUMHYECKOTO TIpoIiecca; uc-
10JIb30BATh IPUHIMIIBLI
CMCIICHUA XUMHNYECKOI'O
[PAaBHOBECHS B PEAKIIHSIX;
YMETh 00paImaThest ¢
XUMHUYECKOU ToCcy10H 1
mabopaTOPHBIM 000PY-
TOBaHHEM; YMETh BBITIOIHATH
[IPOCTEUIIINE OIBITHI;
MCII0JIH30BATh OCHOBHBIC
MPHUEMBI 00paOOTKH
HKCIIEPUMEHTATBHBIX

TAHHBIX.

B nenom ycrnemnsoe, HO
coJieprKallee OTJeIbHbIC
poOeIbl, yMEHHE
BBITTIOJIHATE PaCY€CThI 110
(dhopMysIaM B ypaBHEHUSM
[peaKIMii; BBIIOIHSTh
pacueTsl 0 OCHOBHBIM
TCPMOINHAMUYCCKUM
XapaKTePUCTHUKAM JUIs
MMPEACKa3aHud IPOTCKAHUA
XUMHYECKOTO MPOIIEcca;
M CITI0JIb30BAaTh IIPHUHIUIIBI
CMCIUICHHUSA XUMHWYECKOI'O
[PaBHOBECHS B PEAKIIHSIX;
YMETh 00paImaThCs ¢
XUMHUYECKON MOCYI0M U
mabopaTOPHBIM 000-
pyIOBaHHEM; YMETh
BEITIONHSTH MTPOCTEUIITNE
OTIBITHI; MCTIOJIH30BATh
OCHOBHBIE TIPUEMBI
00paboTKH JKCIIe-

PUMCHTAJIbHBIX JaHHBIX.

'Y MeeT IpaBUIbHO U
000CHOBAaHHO BBIMOTHSTH
pacueTsl o GopMyliaM H
YPABHEHUSIM PEAKLIUI;
BBIIIOJIHATE PaCYCThI 110
OCHOBHBIM T€PMOJMHA-
MUYECKHM XapaKTepHCTUKAM
TUTSL TIpe/ICKa3aHus
IIPOTCKaAHUSA XUMHNYCCKOI0O
Mporecca; NCIoab30BaTh
IIPUHIIUIIEI CMCUICHHU A
XUMHUYECKOI'O paBHOBECHUA B
pEaKIHsIX; YMETh 00paIaThCs
C XUMHYECKOM TOoCy 101 U Ja-
OOpaTOPHBIM 000PYIOBAaHUEM;
YMETb BBITIOTHSTH
[MPOCTEHIITNE OMBITHI; KC-
MOJTb30BaTh OCHOBHBIE
MpHUEMBI 00PaOOTKH KC-

MICPUMCEHTAJIbHBIX JaHHBIX.

Bmaneer: (OIIK-2) MeTomamu
DKCIEPUMEHTAITLHOTO
MCCIIENOBAHNS B XUMUU

(HHaHHpOBaHI/IC, IIOCTaHOBKA H

00paboTKa

OOyJaromuiics He BIageeT
METOJIaMHU DKCIIE-
[PUMEHTAJIBHOTO hCCe-

JOBaHHA B XUMHHA (rma-

HUPOBAHHUC, IOCTAHOBKA

B [EJIOM YCIICIIHOC, HO HE
CHCTCMHOC BJIAJICHUEC
MCTOAAaMU SKCIICPUMCH-

TAJIbHOI'O UCCIICOOBAHMA B

XHUMHUHA (HJ'IaHI/IPOBa-

B menom ycreninoe, HO
cozieprKaniee oTeIbHbIe
pOOeITbl WK CO-

IIPOBOXKAAOIINCCA

OTACJIbHBIMHU oImoOKa-

Y cnemniHoe )51 CHUCTEMHOC

BJIaJICHUC METOAaAMH 9KC-

MICPUMCHTAJIbLHOI'O Huc-

CJIICIOBaHUA B XHUMHNH

(HHaHI/IpOBaHI/Ie, mocra-
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PKCIIEPUMEHTA); METOIa-
MU BBIICIEHUS H OUHCTKU

BEILECTB, ONPEACICHUS
X COCTaBa; METOAAMU
[pencKa3anys NpoTeKa-
HUSI BO3MOMXHBIX XUMU-
HECKUX peaKklni U X

KIHETHKY.

1 00paboTKa SKCIEpH-
MEHTA); METOaMH BBI-

JIEJIEHHSI U OYUCTKU Be-
1IECTB, OIIPENEICHUS UX
COCTaBa; METOAAMH
[IPEICKa3aHNs IPOTEKa-
HUSI BO3MOXXHBIX XUMMU-
UECKUX PEaKLUI U UX

KHHETUKY.

HIe, TOCTAHOBKA U 00-
paboTKa HKCIIEpPUMEHTA);

MCTOAaMHU BBIJICICHUSA U
OYHCTKH BCIICCTB,
OIIPCACICHUA UX COCTa-
Ba, MCTOJaMH IIpEACKa-
3aHUS IPOTCKAHUA BO3-
MOXHBIX XUMHUYCCKUX

[peaKUUid U UX KHHETHUKY.

MU BJIaJCHUEC MCTOdA-
MU SKCIICPUMCHTAJIb-

HOT'O HCCIIEOBAaHMS B
XUMUH (TUTaHUpOBa-
HIe, TOCTaHOBKA U 00-
paboTka dKCIIepUMeH-
Ta); METOJIaMHU BBIJIE-

JICHUS U OYUCTKH BEC-

[IECCTB, OIIPEACICHUA UX
cCoCTaBa, MCTOAaAMH
IMPEACKa3aHud IPOTCKAHUA
BO3MOXHBIX XUMHYCCKHUX

peaxIuii 1 UX KHHETHUKY.

HOBKa M 00pabOTKa KC-
[epUMEHTA);

BBIJICIICHUS U
BEIIECTB, ONPEIEICHUS
X COCTaBa;
[IpEACKA3aAHUS
HHsI BO3MOXHBIX XUMU-
YECKUX PEAKIMMI U UX KU-

HETHUKY.

METOIaMH|

OYHCTKHU

METOJaMHU
poTeKa-

1.2.3. lllka;1a oneHNBAHUSA

YpOBEHD TOCTIKCHHMA OtMmeTka B 5-0anbHO# IIKae 3auTeHo/ He 3aUTEHO
BBICOKHUH «5»(0TIHYHO) 3a4TEHO
MIPOABUHYTHIH «4»(Xxoporo) 3a4TCHO
IIOPOTOBBIN «3 yIOBJIETBOPUTEIHHO) 3a4YTCHO
HIKE IIOPOTOBOT'0 «N(HeydOBJICTBOPUTEIHHO) HE 324TEHO
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2. TunoBbie KOHTPOJILHBIE 321aHUS UM UHBbIE MATePHAJIbI, HEO0OX0AUMBIE 115l OLIEHKH
3HaHMii, yMEHHI, HABBIKOB, XapaKTEePU3YOIINX ITanbl ¢GopMUpPOBaHUs KOMIETEHUHI B mpouecce
0CBOEHHs 00pa30BaTeIbHOI MPOrPaMMbl

THUIIOBBIE 3A JAHUA JIJISI IPOBEJEHUS TIPOMEXYTOYHOM ATTECTALIMM:
2.1. Dx3aMeH
a) TUIOBBIE BOIPOCH! (3aaHNA):
3uath (OIIK-1):
1. OcHOBHBIE 3aKOHBI XUMHH. 3aKOHBI COXPaHEHHS MacChl U YHEPTHH, TOCTOSIHCTBA COCTaBa, ABOrajpo,
9KBHMBAJICHTOB.
Teopuu ctpoenns aroma. Ctpoenue atoma o bopy.
KBanToBbIe uncia 1 UX GU3NIECKUI CMBICI.
IIpuHLMIIEI ¥ TpaBUiIA 3aII0JHEHUS MIEKTPOHHBIX YPOBHEN U IIOypOBHEN.
ITepuognueckuii 3axkoH .M. MenaeneeBa. Xapakrep U3MEHEHUSI CBOMCTB 3JIEMEHTOB B NEepUOAaX U
IpyIIax NepuoNYECKOM CUCTEMBI.
6. Dueprus u noteHIMan noHu3auu. CpoaCTBO K 3JIEKTPOHY. DIIEKTPOOTPHUIIATEILHOCTh. X u3MeHeHue
B IIepuoan4eckon cucreMe aneMmenToB JI.M. Menneneesa.
7. KoBanenTtHas cBs3b. CBOHCTBa KOBaJICHTHON CBSI3H.
8. Honnas cBsizb M ee cBoiicTBa. BomopojHas cBsi3b. Merauinueckas CBsi3b. MEXKMOJIEKYJIIPHbIC
B3aUMOJEHCTBUA.
9. OOpazoBaHue KOBaJCHTHOM CBSI3M: METOJ| BaJICHTHBIX CBS3¢H M METOJ] MOJIEKYJSIPHBIX OopOuTaneld. 3HATh
(OIIK-1, OTIK-2):
10. TlepBblii 3aKOH TEPMOJAUHAMUKH. BHYTpEHHSISI SHEPTUs U SHTAITBITHSL.
11. Bropoii 3aK0H TepMOIUHAMUKN. DHTponus U 3Heprus ['nboca.
12. Bueprernyeckue 3QPeKkThl XUMUUIESCKUX peakiuii. TepMoxumMuueckre pacuerhbl. 3akoH ['ecca.
13. Xumuueckoe paBHOBECHE B TOMOIeHHBIX peakiusix. Koncranrta papHoBecus. [Ipunnun Jle- [llatensbe,
CMeleHNe PaBHOBECHSI.
14. PaBHOBecue B rereporeHHbIX cucremax. da3zoBoe paBHOBECHE U MPABIIO (a3.
15. Ckopoctb xumMudeckon peakinu. Karamms. Karamuzatopsr.
16. CkopocTh XMMHUYECKHX PEaKIUi U BIMSIHUC HA HEE Pa3IMYHBIX (PaKTOPOB.
17. DHeprus akTHBallMU XUMHUYECKOHU peakiiny. MexaHn3Mbl XUMIYECKHUX PEeaKIIHii
18. KoHIeHTpaluy pacTBOPOB U CIIOCOOBI €€ BHIPAIKCHHSL.
19. PacrtBOpBI 3JEKTPOIUTOB, HX CBOMCTBA. Peakiiuu B pacTBOpax 3JICKTPOIUTOB.
20. DnekTpoiMTHYEcKas AUCCOIMAIUS BOJILL. BOMOPOMHBINM MOKa3aTels.
21. Tmaponu3 coneit. BogopoaHblii oKka3aresb.
22. YKectkoctb Bozbl. Bumbl sxectroctH. Bemecta ee odOycnasnuBatoniue. CriocoObl ycTpaHEHHUS.
23. KomtonaHble CUCTEMBI: KiTacCU(DUKAIHS, TOTyIeHHnEe, CTPOCHHE.
24. CeoiicTBa KOIIOUAHBIX cucTeM. Koarymsmus
25. OxucnuTeNnbHO-BOCCTAaHOBUTENBHBIE peaknun. CTenens okucienns. OkucanTenb. BoccTaHOBUTENb.
26. Dmnextponu3s. 3aKOHBI ANMEKTponn3a. [I[puMeHeHne AIeKTPoIu3a B TPOMBIIUIEHHOCTH.
27. DnexkTpomHbIe MOTEHIHANKL. | 'aTbBaHUYECKUE 3TIEMEHTHI.
28. Kopposus. Buasl koppo3un MeTaios.
29. CnocoObl 3a1UThl METAJIOB OT KOPPO3HH.
3natp (OIIK-1):
30. Meramnel. [lonoxenne meramioB B Ilepmommyeckodd Tabmuiie. DIEKTPOHHOE CTPOEHHE aTOMOB
MetaiuioB. Kpucrammueckas pemierka MerauioB. Ousnyeckre 1 XUMHYECKHE CBOMCTBAa METAIIIOB.
31. Hemerammbl. [lonoxenne HemeramioB B [lepnomuueckoit Tabnuiie. DIEKTPOHHOE CTPOSHUE aTOMOB.
du3nveckrne U XUMHUECKHE CBOMCTBA HEMETAIIIOB.
32. Yruepon u kpemHuid. llpupoaHsie cTpouTensHbIe MaTepUaibl - U3BECTHSK, Mpamop, MECOK, IPaHUT,
riuHa. CoctaB, MpUMEHEHHE B CTPOUTEIBLCTBE. yriiepoaa B npupozne. [lpupoansie kapooHatsl. Cona.
33. .IlonsTHE 0 BXKYILMX BellecTBax. Bo3aymiHble U rUAPaBIMUYECKUE BSOKYILIE MaTepHaIbl.
34. OOmue 3aKOHOMEPHOCTH HONyYEHHs BSOKYIIMX BemlecTB. Kimaccudukanusi BsDKYIIMX MaTEpUAIOB.
3HayeHne OOXKWTa, BBICOKOM CTENEHH MAUCIEPCHOCTU IPU TMOMYYEHHUH BSKYILIMX MaTepHAaJIOB.

gk~ wn
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35.
36.

37.

38.

39.

[Iporeccrr cxBaThiBanus U TBepAcHUS. Koppo3us 6eTOHOB 1 Mepbl OOPBOBI C HEd.

CrpoutenbHblil Turc. Bo3aymnas usBects. [lonyuenue, ctaauu TBepACHUS.

MuHepanoruyeckud  cocTaB  MOPTJIAHALIEMEHTA. TBepJAeHHEe mnopTiaHaueMeHnTa. llomyuenue
MOPTJIAaHALEMEHTA.

ONeMEHThI OpraHn4Yeckoil XuMuu. OCOOCHHOCTH, TEOPHUS XUMUYECKOIO CTPOCHUS U KJIacCU(pUKAIUS
OpraHUYECKUX COECIMHEHUM.

BricokoMonekynspHble COEIUHEHHA. OIJIEMEHTapHOe 3BEHO, MoHoMep, mnonumep. CreneHb
nonuMepuzanud. MonekynsipHas macca nonumepa. Celpbe uid moiydeHus nonumepa. CBoiicTBa
BMC.

Bricokomonekynapubie coenuHeHus. llonmumepuszanusa u nonukoHaeHcauus. llomydenue mo-
JTUATUIIEHA | nonunponwieHa. [lonydenue genonpopmanbaeruHbIX MO KOHACHcauel GeHona u
(dopmanbaeruaa. [IpumeHeHne MOJIMMEPOB B CTPOUTEILCTBE.

0) KpUTEpPHUH OIICHUBAHUS

IIpu oueHKe 3HAHUI Ha 3K3aMEHE YUUTHIBAETCS:
1. YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITH.
2. YpoBeHb YCBOGHHS TEOPETHUYECKHX MOJIOKEHUH AUCIUIUTHHBL, TIPABHIBHOCTH (POPMYITUPOBKH

OCHOBHBIX TIOHSITUN U 3aKOHOMEPHOCTEM.

3. VYpoBeHb 3HaHUS (PAKTUIECKOTO MaTepraia B 00beMe TIPOrPaMMEI.
4. Jlormka, CTpyKTypa ¥ TPaMOTHOCTB H3JIOKEHHS BOITPOCaA.

5. YMenwue CBsI3aTh TEOPHUIO C MPAKTUKOM.

6. Ymenwne menats 0000IIEHNS, BEIBOILIL.

Ne  |Onenka Kputepnu ouenku

OTanaHOo

OTBeTHI Ha MOCTAaBIIEHHBIE BOMIPOCHI M3IAral0TCs JIOTMYHO, T10- aTeIhHO
1 HEe TpeOyIOT JOMOTHUTENbHBIX MosicHeHui. [lomHo BatoTcs
[IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXAY SIBJICHUSMH U sIMU. [[enaroTcst
r11y00K060cHOBaHHBIE BEIBOBI. JIEMOHCTPUPYIOTCS HE 3HAHUS 6A30BBIX
HOPMaTHUBHO-TIPaBOBBIX akTOB. COOIIOAAIOT- HBI INTEPATYPHOH peyn.

Xoporro OTBETHI Ha MIOCTaBJICHHBIC BOIPOCH M3J1arafoTCsl CHCTEMATH3H - B
rocnenoBaTenbHO. ba3oBbie HOPMATHBHO-TIPABOBBIE AKTHI 3yIOTCS, HO B
HE0CTaTOYHOM OOBeMe. MaTeprall u3iaraercs Ho. PacKphITHI
IPUYIUHHO-CIIEJICTBEHHBIE CBS3H MEXIY SIMH H COOBITHUSIMHU.
JleMOHCTpUpYeTCS YMEHHe aHATM3UPOBATh aJl, OTHAKO HE BCE BHIBOJIBI
HOCSAT apTyMEHTHPOBAHHBIN U *eNbHEIN XapakTep. CobmoaatoTest
HOPMBI TUTEPATYPHOH peUu.

3 [YIOBIETBOPUTEITHHO J10MyCKaroTCsl HAPYIIEHHS B OCIIEA0BATENLHOCTH U3I0KEHHS. CS

YIIOMHUHAHUS 00 OTIENbHBIX 0a30BbIX HOPMAaTHBHO-IIPaBOBBIX HemonHo
PACKpBIBAIOTCS IPUYMHHO-CIICICTBEHHBIC CBSI3U MEXIY MU U
COOBITHSIMU. JIeMOHCTPUPYIOTCS OBEPXHOCTHBIE 3HAHUS 4, C TPYIOM
pemaroTcs KOHKpEeTHbIe 3a1aui. VIMeloTcst 1eHUsI ¢ BBIBOJAMHU.
JlonyckaloTcs HapyLeHus: HOPM JIuTepa-

peun.

HeynosnerBopurensHo Marteprai n3jiaraercsi Hermocjue0BaTelbHO, COMBYNBO, HE MPE/- ;T

ONpeEETIEHHON CUCTEMBI 3HAHMH 110 JuciuIumbe. He Barorcs

[PUYMHHO-CJIEACTBEHHBIE CBSI3H MEKY SBJICHUSAMU U ssMu. He

[POBOMTCS aHAM3. BBIBOIBI OTCYTCTBYIOT. OTBETHI HA HTEIbHBIE

BOIIPOCHI OTCYTCTBYIOT. IMEIOTCS 3aMETHBIE ;HUSI HOPM JINTEPATYPHON
eun.
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THUITOBBIE 3AJAHUSA UISA TPOBEJAEHUSA TEKYIII'O KOHTPOJIA:

2.2. KontposabsHas padota

a) TUIIOBBIC BOIIPOCH! (3a/laHN):

3amaHus JUIS BBINOIHEHHS KOHTPOJBHOH PaOOoTHI IPEACTABICHB! B yIeOHOMETONMIESCKOM MOCOOHU «OCHOBBI OOIIEH XUMUM)
(KanmzoBa A.M. «OcHoBbl obmeil xumum» (yaebHO-MeToquueckoe mocobue). Acrpaxanb: Msgar. nom TAOY AO BO «AcrtpaxaHckuit
rocy/lapCTBEHHBII apXUTEKTYPHO-CTPOUTENbHBINA yHUBEpcUuTeT». 2017. - 67 c.).

Homep BapraHTa COOTBETCTBYET NIPEIIIOCICIHAM ABYM I paM Mudpa 3a4eTHON KHIKKU CTyICHTA.

Ymers (OIK-1, OITK-2):
3amanme Ne 1.

CocraBbTe DJICKTPOHHYIO U 3H€KTp0HHO-Fpa¢JI/I‘IeCKyIO (bOpMyJ'II:I 3JIEMEHTOB CO CIIEAYIO MU ITOPAAKOBBIMHA HOMEpPaAMH. Haﬁl[PITe MECTO
PacroyIoKE€Huss 3JIEMEHTOB B nepuonul{ecxoix’[ CUCTEME (nepHoz[, rpyiima, noz[rpynna). yKa)KI/[Te, K KakoMy CeMeﬁCTBy OTHOCATCA 3JIEMEHTBHI,
noquy? CKOJIBKO HECITap€HHBIX 3JICKTPOHOB HAaXOAWTHCA B OCHOBHOM U B B036y)K}I[eHHOM COCTOSHUAX aToOMa JaHHBIX 3neMeHToB? Ha xakom

OCHOBAHHWH 3TH 3JIECMCHTHI ITOMCIIAIOT B OJIHOﬁ rpymnmne HepHO}IH‘{CCKOﬁ CHUCTEMBI DJIECMCHTOB I[I/I MeHz[eneeBa? Hoquy HX IMOMEUIAIOT B pa3HbIX

noarpynmnax?
Ne Bapuanra Topsnkostid Ne Bapuanra Topsnostii
HOMeEp HOMEp
1 13u2l 16 31u39
2 15u23 17 33u4l
3 38u48 18 34u42
4 19129 19 41u51
5 32u40 20 48 u 56
6 35u43 21 30u38
7 40 u 50 22 22 u32
3 43u53 23 25u35
9 50u72 24 16 u42
10 31u39 25 11u54
1 23u33 26 13 u 64
12 15u73 27 12u43
13 14u22 28 17u33
14 201 30 29 4u65
15 37u4d7 30 7us58
3ananue Ne 2.
JU71s IpeATIOAKEHHBIX COCTMHEHHN:
a) yKaXuTe UX KJacc;
0) HanMIIMTE ypaBHEHMs BO3MOXHBIX peakuuii Bzaumozeiicteus ¢ H20, Ka20, SO3, HC1, KOH.
Ne CoenuHeHus Ne Bapuanra CoenuHeHus
BapuanTa
1 ZnO, KOH, H2CO3 16 Bi203, P203, H2S
5 CaO, HNO3, Sn(OH)2 17 H20, HMnO4, Cr(OH)3
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3 Al203, Ca(OH)2, H2SiO3 18 Li2O, HNO2.H3POa4
SiO2, H3PO4, Pb(OH)2 19 SeO2, HBr, Pb(OH)2
5 SO2, H2SO4, AI(OH)3 20 BeO, H2Se, Ga(OH)3
6 PbO, Ba(OH)2, H2S 21 Ga203, H3PO4, KOH
7 SiO2, Fe(OH)3, HI 29 SO3, Cd(OH)2, HMnOa4
8 BaO, NH4+OH, Be(OH)2 23 CuO, H2Si03, Ni(OH)2
9 N20s, HF, Cr(OH)3, 24 NiO, H2S04, Cr(OH)3
10 HNOs, Cr203, Sr(OH)2 25 Rb20, H2S03, N20s
11 Fe203, H2S03, Cd(OH)2 26 K20, Mg(OH)2, H2COs
12 Cr203, H2S03, Ca(OH)2 27 C120, NH4OH, HNO2
13 P20s, NaOH, AI(OH)3 28 SOz2, H2504, cron)3
14 CO2, Cu(OH)2, HF 29 HNOs3, KOH, Cd(OH)2
15 Na20, HNOs3, Be(OH): 30 H2COs, Sn(OH)2, NH4OH
3ananme Ne3.

OKAXXUTC aMd)OTepHOCTI) NPpCIIOKCHHBIX BCIICCTB:

No Bapuanra Bemecrsa No Bapuanra Bemectsa No Bapuanra Bemecta
1 BeO 11 Pb(OH)2 21 Fe203
2 A1(OH)3 12 Bi203 22 Ga(OH)s3
3 PbO 13 Fe(OH)3 23 PbO2
4 Be(OH): 14 Ga20s3 24 SnO2
5 Cr203 15 Cr(OH)3 25 Pb(OH)2
6 Bi(OH)3 16 A1203 26 Bi203
7 Fe203 17 Zn(OH)2 27 Fe(OH)3
8 Ga(OH)s3 18 BeO 28 Ga203
9 PbO2 19 Cr20s3 29 Cr(OH)3
10 SnO2 20 Bi(OH)3 30 A1203

3ananue Ned.

CocraBbTe ypaBHEHHSI PEAKIIHIA, C TOMOIIBIO0 KOTOPBIX MOYKHO OCYIIECTBUTH CIIEAYIOIINE

MpEeBpAILICHUS:

Ne Bapuanta

Ilemouky XUMUYECKUX MPEBPAILICHUN

SnO ” SnCl2” SNOHCI » SnCl2” Sn(OH)2 * Na2SnO2

BeO ~ NazBeO2” Be(OH)2» BeSO4* Be(NO3)2” Be(OH)2

H2CO3 /" K2CO3* KHCO3 M K2COs* MgCO3”™ CO2

SO2 N H2S03 *K2S03 M KHSO3 A K2SO3 ™ H2S03

AL(OH)3 " Al2(SO4)3 » AIOHSO4~ AL(OH)s ~ Al203 » KA102

N o O B WN |

Fe203 " FcClz A Fe(OH)3 » FeClz A Fe(OH)2Cl

H2CO3 " NaHCO3”* Na2CO3* CO2 NaHCO3™ H2COs

Na20 * NaOH ~ Na2SO3* NaHSO3 * Na2S03” H2S0s

17




9 CaCOs” CaO ™ Ca(OH)2" Cas(P04)2* CaHPO4 " Cas(P04)2

10 H2S A SO2” H2S03* CaS03 ™ Ca(1110s)2 A CabOs

11 P ~ P20s ™ H3PO4* NaH2PO4 A Na3POs * Naz2HPO4

12 AIOHSO4*A1(OH)3*Al12(SO4)3* A1(OH)3 ™ Al203” NaAlO2

13 H2Si03” Si02* Na2SiO3 * CaSiOs  HzSi03

14 Mg(OH)2 " MgCl2*MgOHCI * MgCl2 *Mg(OH)2"* MgO

15 NaOH " Na3PO4 " NaH2PO4 ” H3POs * Na3PO4 " Cas(POa)2

16 CaO "~ Ca(OH)2” Cas(P04)2 "CaHPO4 *Ca(nPO4)2 *Ca3(PO4)2

17 NiSO4” (NiOH)2S04 " Ni(OH)2 ANiOHCI ~Ni(OH)2 ~*NiO

18 Fe(OH)3 " Fe203 " Fez(S04)3 * FeOHS04 ~ Fe2(S04)3 ™ (Fe(OH)2)2S04

19 CuO ™ CuCl2"Cu(OH)2”" CuS04~CuS " Cu(N03)2

20 Cr(OH)3” Cr2(S04)3 *CrOHS04 ” Cr(OH)3 *Cr20:* KCrOz2

21 H20 ~ Ca(OH)2*CaCOs” Ca(HCO3)2 ™ CaCl2” Ca(N03)2

22 K2Pb02"*Pb(0H)2" PbOHCI ~ PbCl2~ Pb(OH)2~ PbO

23 CoOHCI ~ CoCl2” Co(OH)2” CoCl2” Co(N03)2* CoOOHNO3

24 KOH " K2Si03  H2Si03 Na2Si03 * H2Si03* CaSiO3

25 ZnO N K2Zn02 ~Zn(OH)2” ZnS04 " Zn(OH)2~ ZnO

26 P20s5 " Ba3(P04)2 * BaHPO4 " Ba3(P04)2 * HaPO4 " NasPO4

27 CuS04” Cu(OH)2 ~CuO CuCl2 CuOHCI ~ CuCl2

28 (NiOH)2S04” Ni(OH)2™ NiCl2* NiOHCI ~ Ni(OH)2 *NiO

29 AI(OH)3 ™ AIOHCI2™ AI(OH)3 ™ AI(OH)2CI ~ AI(OH> ~ A1203

30 SrO ~ Sr(OH)2” SrC03” Sr(HC03)2* SrCO3” Sr(NO3)2

3ananue Ne S.
Ne
VYcnosue 3anaun
BapuanTra

1 Kakoit o0bem 10%-noro pactBopa NaOH mnortHocteio 1,115 1/cM3 motpebyercs yis
rpuroroBienus 2 am: 1 M pactBopa?

2 CKOIIbKO IpaMMOB CyIb(puIa cepbl MOTpedyeTcs Ut NpuroToBieHus S5 v 8%-Horo (1o Macce)
pactBopa (mrotHoCcTh 1,075 r/cme)?

3 [Tpu 25°C pactBopumocth NaCl pasua 36,0 r B 100 r Bomgsl. Haiitu maccoByto nomro NaCl B
HACBIIIEHHOM PacTBOpE.

4 Cxkonbko rpammoB 30%-Horo (1o macce) pactBopa NeCl HyxHO 106aBuTh K 300 I BOIIbI, YTOOBI
noayunth 10%-Hb1i pacTBOp conn?

5 Haiiti Mmaccy NaNO3, Heooxomumyro st mpurotosienus 300 cm 0,2 M pactBopa.

6 s mefitpamzanym 30 cm3 0,1 H. pacTBOpa mmIeno4n moTpedoBanocs 12 cM3 pacTBOpa KUCIIOTHL
OmnpenenuTb HOPMAJIbHOCTDh KUCIIOTHI.

7 Haiitu monspuocts 36,2%-noro (o macce) pactsopa HO, mmotrHoCTh KOTOpOro 1,18 r/cms.
Kaxoii 00bem 96% (110 Macce) cepHOl KUCIOTH (TUIOTHOCTH 1,84 T/CM?®) M KaKyl Maccy BOJBI

8 HY>KHO B3Th s npurotoBienus 100 cm@ 15%-Horo (mo macce) pacTBopa CEpHOM KHCIIOTHI
(mroTHOCTE 1,1 T/CM3).

9 Kaxyto maccy Boabl HyxHO mpubaButh kK 200 cm2 30% (1o Mmacce) pacTBopa ruAPOKCHAA HATPUS
(rumotHOCTH 1,33 r/cM?®) st monmydenus 10% pactBopa menoun?

10 Haiitu MOIAIBHOCTD, HOPMAJIBHOCTb U MOJISIPHOCTB 15%-Horo (110 Macce) pacTBopa
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cepnoii kucnoTsl (totHocTs 1,1 r/eM?).

[lo1s1 meiirpanuzanyuu 42 cM3 cepHON KUCIOTH MOTpe6oBaock n06asuth 14 cm® 0,3 H. mwenoun. OnpenenuTs MOJISPHOCTb PaCTBOPa

11
CepHOIi KUCIIOTHI.
12 113 400 r 50%-Horo (1m0 Macce) pactBopa H2SO4 Bemapusanuem ynammm 100 r Boxsl. Yemy paBHa Maccosast goist H2S04 B
ocTaBmemcs pactope?
13
CKOJIBKO rPaMMOB CyJIb(uza cepsl motpedyercs 11 npurorosienus 5 am 8%-xoro (1o macce) pactsopa (wiotHoctsb 1,075 1/ em®)?)
14 Cxonbko rpammoB Na2CO3 conepxurcs B 500 em3 0,25 H. pacTBopa?
15 B kakom oobeme 0,1 H. pactBopa cogepxkurcs 8 1 CuSO4?
16 [lo1s1 neiirpamuzanun 30 cM® 0,1 1. pactBopa menoun norpebosanocs 12 cm® pacteopa KucioTsl. ONpeneuTs HOPMaIbLHOCTh
KHCIIOTBI.
17 CKOJIbKO MIJLTHITMTPOB 96%-Horo (1o Macce) pactBopa H2S04 (mnotHocts 1,84 r/cM®) Hy)HO B3Th 1uist ipurotoBienus 1 10,25 H.
pactBopa?
18 Kaxoii 06bem 0,1M pactsopa H3PO4 moxHO nipurotosuts u3 75 em® 0,75 H. pactBopa?
19
Kakoil 06bem 6 MpaCTBopa HC1 nysxHO B3sTb A5t IpuroToBienus 25 cm® 2,5 M pactBopa HC1?
20
BbI4HCIIATE MACCOBYIO OO THAPOKcHaa Hatpus B 9,28 H. pactBope NaOH (tutotaocts 1,31 r/ems).
21
BBIUMCINTD MOJIBHBIE JOJIM CIIMPTA U BOJBI B 96%-HOM (110 Macce) pacTBOPE 3TUIIOBOTO CIUPTA.
B 1 xr Boasl pactBopero 666 r KOH; miotHocTh pacTBopa pasHa 1,395 r/ecm®. Haiitu: a) maccosyio gonto KOH; 6) MosisspHOCTS; B)
22 MOJISUITBHOCTB; T') MOJIBHBIE JOJIM ILEJI0YH U BOJIBI.
23 [LnotHOCTh 9%-HOro (110 Macce) pacrtBopa caxapo3bl C12H22011 pasna 1,035 r/em®.
24
BBIUKCINTD: a) KOHLEHTPALUIO CaXapo3bl B I/IM%; 6) MOJSIPHOCTB; B) MOJISUIBHOCT PACTBOpA.
25
BbIYHCINTD MOJSIPHYIO KOHLeHTpawuuio 20%-Horo pactBopa cynbgara xenesa (1) (mmotaocts 1,21 r/cm3).
26 Kakoit 00bem 2 H. pactBopa H2SO4 notpebyercs st mpurorosiaernst 500 cm® 0,5 H. pactBopa?
27 Kakoit 06bem 0,05 H. pactBopa MokHO monyuutsb u3 100 cm® 1 H. pactBopa?
28
Kaxoit o6vem 2 M pactBopa Ne2CO3 Ha10 B3sTh Aytst ipuroTossienus 1 am® 0,25 H. pactBopa?
K 100 cm® 96%-Hoii (110 macce) H2SO4 (wnotnocts 1,84 r/em®) npubasuiu 400 cm® Boapt. [Tonyumnics pacTBop MmIOTHOCTBIO 1,220
29 r/cM3. BHIYUCIUTD €ro SKBUBAJIEHTHYIO KOHIIEHTPALIMIO U MaccoBY0 qomo H2S04.
30

PaccunTaTh HOPMAJILHOCTH KOHIIEHTPUPOBAHHOMN COJSHON KMCIOTHI (mnoTHOCTh 1,18 r/eM3), conepxammeii 36,5% (macc.) HCI1.
) 3 B

3amanue Ne 6.

PaCCMOTpI/ITB BO3MOXXHOCTB IIPOTCKaHUA THAPOJIN3a COHCfI, YKaXHUTE 001acTh 3HAYCHUI

pH pacTtBOpOB $5> < 7), OTBET MOATBEPANUTE YPABHEHUSIMH PEAKIIHH.
No Bapuanta IIpennoxkeHHbIe con No BapuanTta [IpennoxxeHHbIC COTU
1. ZnS0O4, NaCN, KNO3 16. NiCh, Ba(CH3C00)2, Na2S0O4
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2. CuClz, Na2S0g3, Li2SO4 17. CoS0O4, K2SO3, KNOs3

3. NaCl, N2COs, Fe(NO3)3 18. CH3COOK, CrcCis, Ca(NOs3)2
4. NaF, NiSO4, NaNO3 19. Zn(NO3)2, NaNO3, Naz=Se
5. Na2S04, AICI3, KNO:2 20. NaCl, Na3PO4, Ni(NO3)2
6. MnSO4, CHsCOONa, KNOs3 21. NazS, NH4NOs, KBr

7. KNOs3, CoCl2, N3POa4 22. BaClz, KCN, MgSO4

8. NH4C1, K2COs, Na2SO4 23. Na2S04, AI(NO3)3, Na2Se
9. KCIO4, Cr2(S04)3, NazS 24. K2COs, FeC13, Ca(NO3)2
10. FeSO4, KC1, Li2SO3 25. NaNO3, Cu(NO3)2, Sr(NO22
11. Pb(NO3)2, K2SOs, Nal 26. MnClz, Ba(NO3)2, KsPO4
12. NaNO3, SnClz, Ba(NO2)2 27. KI, ZnClz, Naz2S

13. Li2COg3, Al2(S0O4)3, KC1 28. K2S04, (NH4)2S04, K2Se
14. Fe2(S04)3, KsPO4, NaC104 29. Cr(NO3)3, KzS, Nal

15. NazS, CuS0O4, CaCl2 30. KNOs, AIBr3, Ca(NO2):

3aganue Ne 7.

Meronom nomypeaxiui (3J1eKTPOHHO-NOHHBIM) ITo0epuTe KO (UITNEHTHI B CXEMe

OKHCIINTEIbHO-BOCCTAHOBUTEIIFHON PEaKIINH:

1 Cr(NO3)3+NaBiO3+HNO3"H2Cr207+Bi(NO3)3+NaNO3+H20
2 MnO:2 + KCIOs3 + KOH ™ K2MnO4 + KCI + H20

3 H2S + K2Cr207 + H2SO4"\S+Cr2(S04)3+K2504+H20

4 Cr203+NaNO3+KOH”" K2CrO3+ NaNO2+H20

5 Na2S03+ KMnO4 + KOH ™ Na2S504 + K2Mn0O4 + H20

6 KMnO4+ H2C204 + H2SO4 ™ MnS0O4 + K2SO4 + CO2 + H20

7 KMnQO4+ H2S04 + NazS » MnSO4 + Na2S04 + S + KzS04 + H20
8 NaBr + K2Cr207 + H2504 ™ Na2504 + Brz + K2SO4 + H20 + Cr2(504)3
9 KNO2 + K2Cr207 + H2S0O4 A KNOs + H20 + Cr2(S04)3 + H2S04
10 KMnOs+ CH3OH + H2SO4 ™ K2SO4 + MnSO4 + HCOOH + H20
11 MnSO4 + PbO:z + HNOs » HMnO4 + Pb(NO3)2 + PbSO4 +H20
12 Mn(NO3)3+NaBiO3+HNO3"HMnO4+Bi(NO3)3+NaNO3+H20
13 CeH1206 + KMNO4 + H2S0O4 N CO2 + MnSO4 + K2S04 + H20
14 Naz2S204 + AgCIl + NH40OH " (NH4)2S03 + NaCl + Ag + H20
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15 Ci12H22011 + K2CT'207 + H2SO4* CO2 + Cr2(S04)3 + K2S0O4 +H20

16 FeCO3+ KMnO4 +H2S04 " Fez(S04)3 + CO2 + MnSO4 + K2S04 + H20

17 NaOCI + KI + H2SO4” 12 + NaCl + K2S0O4 + H20

18 Cr203+ KNOs + KOH ~ K2CrO4 + KNO2 + H20

19 K2Cr207 + K2S + H2S04" K2S04 + Cr2(S04)3 + S + H20

20 CrClz + H202 + NaOH ™ Na2CrO4 + NaCl + H20

21 Na2S03 + KIO3 + H2SO4 " Na2S04 + 12 + K2S04 + H20

22 MnSO4 + PbO2 + HNO3 » HMnO4 + PbSO4 + Pb(NO3)2 + H20

23 FeSO4 + KMnO4 + H2S04 " Fe2(S04)3 + K2S04 + MnSO4 + H20

24 FeSO4 + K2Cr207 + H2SO4 ™ Fe2(S04)3 + Cr2(S04)3 + K2SO4 + H20

25 KMnO4 + HCI ~ KCI + MnCl2 + Cl2 + H20

26 C12H22011 + K2Cr207 + H2S04 " CO2 + Cr2(S04)3 + K2SO4 +H20

27 CsH1206 + KMnO4 + H2SO4 " CO2 + MnSO4 + K2S04 + H20

28 KMnO4+ CH30H + H2S04 * K2S04 + MnSO4 + HCOOH + H20

29 KNO2 + K2Cr207 + H2S04 " KNQO3 + H20 + Cr2(S04)3 + H2S04

30 NaCrOz + Br2+ NaOH ~ Na2CrO4 + NaBr + H20
3apanue Ne 8.

[Ipenebperast TemmepaTypHOii

3aBUCUMOCTBIO BBIYHCIWUTHL CTAHAAPTHBIC W3MEHCHHA OHTAJIBIINU,

sHTpomuH, dHepruu I' mbOca B COOTBETCTBYIOMIEH peakiuu. OMpenenuTh TeMIepaTypy, Ipu KOTOPOM

YCTaHABJIMBACTCA XMMHNYECKOC PAaBHOBECHUE pCaKWMU, U CACIaTbh BBIBOJ O BO3MOXHOCTU HNPOTCKAHUA

p€aknu B IIpAMOM HAIIpaBJICHUH.

1

2Mg(x) + CO2(r) = 2MgO(x) + C (rpadur)

3CH4(r) + CO2+ 2H20(x) = 4CO() + 8III(r)

ZHCI(R + 02(r) = 2H20(1) + 2CI2(1)

BN

2H2S(r) + SO2(r) = 3S(pomb) + 2HZ0(x)

2Cu20(r) + CuZS(r) = 6Cu(1) + SO2(1)

2H20(n) + 2CI2(1) = 4HCI(n) + 02(n)

3Fc203(1) + H2 (1) = H20() + 2FesO4~)

Ca0(r) + CO2 () = CaCO 5(1)

2CO(r) = C (rpadur) + CO2(0

10

2ZnS(r) + 302(r) = 2ZnO(r) + 2802(r)

11

CaC 03 (1) = Cao(n) + €02 (0)

12

BaO(1) + CO2 (r) = BaCO 3(1)

13

2NO(r) + 02 (1) = 2NO2(0

14

H20(r) + 2Fe3047) = 3Fe203(r) + H2(r)

15

2Ah037) + 6S02(r) + 302(r) = 2AI2(S04)3()

16

CaO(t) + H20(x) = Ca(OH)2(r)

17

FeO(r) + H2(r) = Fe(r) +H20(r)

18

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

19

H2(r) + I12(r) = 2HI(1)

20

CaO(r) + SO3(r) = CaSO4

21

2MgO(x) + C (rpaduT) = 2Mg(" + CO2(1)

22

2A12(S04)3(1) = 2A1203(r) + 6S02(r) + 302(r)

23

Ca(OM)2(r) = CaO(r) + H20(x)

24

BaCO3 (1) = BaO(t) + CO2 (r)
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75 TI20(r) + 2Fe304(T) = 3T<203(1) + H2(r)
FHCI(n) T 02(r) = 21MI0(0) +

% 3CHA(r) + CO2+ 21I0(x) = T 8H2(r)

28 2NO2(0 = 2NO(0 + 02 (r)

79 C12(r) + 2HI(0) = 12(0) + 2HCT(D)

30 Be304(t) + CO(r) = 3Fe0(r) + C02(r)

3amanme Ne 9,

HJ’Iﬂ HpeI[J'IO)KeHHOﬁ 06paTI/IMOﬁ peakuuu HalmUuImUTe MATEMATHYECCKOC BLIpa)KeHHe KOHCTAHTbI XHUMHUYECKOI'O paBHOBeCI/Iﬂ nu yKa)KI/ITe
HanpaBneHHe CMECLICHU S paBHOBeCI/Iﬂ l'[pl/[ U3MCHCHUH yCHOBHﬁZ

a) yMeHLU_IeHI/II/I KOH].ICHTpaLIHH OJHOI'o U3 ra3oo6pa3m>1x HpOI[yKTOB;

6) TIOHM>KCHHUHU JTAaBJICHUS B CUCTEME;

B)  HOBBIIIEHUH TEMIIEPATYPHI B CUCTEME.

Ne YpaBHEHHE peakiu AH®x.p, k[1x
1 2B05(r) +H2(r) 0 BO2(r) + H20(r) -144
2 2LI(r) + 02(r) o + H20(r) -484
3 Be0(k) + CO(r) o CO2(r) + Be(k) +400
Z 2Ne0(r) + 02(r) 0 4NO(r) +196
5 -180
2NO(0 o N2(r) + 02(r)
AMCLK) + NH3(r) + HC1(r) +63

7 2CHI(r) + 302 0 2CO0(r) + 4H20(r) -597
8 H20(r) + CO(r) o CO2(r) + H2(r) -41

27112(804)5(T) = 2J11205(T) + 6502(r) + 302(r) +1740
10 ZnS04(0 o0 ZnO(0 + B0a(r) +565
11 2N203(r) 0 2NO(r) + NeO4 (1) +149
12 2LLIB(r) + 302(r) 0 2BO2(r) + 2H20(r) -1038
13 21

B(x) + H2(r) o I1IB(r)

14 CO2(r) + C (1) 0 2CO(r) +172
15 CHA(r) + H20 o CO(r) + 3H2(r) +206
16 PCI5(x) o PC13(r) + C12(r) +21
17 Fe304(r) + CO(r) 0 3Fe0(r) + CO2(r) +21
18 N203(r) o NO(0 + ~2(r) +104
19 C (x) + 02(r) 0 CO2(r) -394
20 2J11C13(k) o 2JI1(x) + 3C12(r) +338
21 2CO(r) + 02(r) 0 2CO2(1) -566
22 2NH3(r) o N2(r) + 3H2(1) +92
23 H2(r) + b(r) 0 21II(r) 12
24 BaCOs3 (1) 0 Ba0(t) + CO2 (1) +251
25 411I(r) + 6H20(r)o 2NH3(r) + 502(r) +908
26 2MgCI2(x) + 02(r) 0 2MgO(0 + 2C12(r) +82
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27 Ca(OH)2(x) o CaO(x) + IO(r) +109

28 N2(r) + 02(r) 0 2NO(0 +180
29 NO(r) + ~2(r) o NeO3(r) -149
30 21

3BeO(x) + CO2(r) o CO(r) + Be30”k)

3amanme Ne 10.
PaCCMOTpI/lTe KOpp03I/I}0 FaJ'II;BaHOHapBI, I/[CHOJ'[I)3y${ IIOTCHLIHAJIbI (HpI/IJ'I. 3) yKa)Km‘e aHOJ U KaTod, HaITMIIUTE 3J'IeKTp0HHO -UOHHBIC
ypaBHeHm[ nonypeaKuHﬁ AHOJHOI'O U KaTOAHOI'0O l'[pOI_IeCCOB, CyMMapHLIe HOHHOEC U MoneKym{pHoe ypaBHeHl/Iﬂ OKI/ICJ’H/ITCIIBHOBOCCTaHOBHTeJ’[BHOﬁ

peaknuu, npo‘reka}omeﬁ IIpU raJibBaHOKOPPO3UH, YKAXKUTE HAIIPABJIICHUE NEPEMEIICHUSA DJICKTPOHOB B CUCTEME.

3amanue Ne 11.

PaCCMOTpI/ITe KaTOAHBIC U aHOAHBIC ITPOLIECCHI IIPU IJICKTPOJIN3€ BOAHBIX PACTBOPOB BEIICCTB C UHEPTHBIMHU JJICKTPOAAMH. Paccuuraiite Maccy uiun

Kopposuonnas cpena
H20 + 02 LIIOH + H20 HCIP-P
Ee/Zn Fe/Cu Pb/Zn
1. _ 11. 21.
2.FE/NI 12.Zn/Sn 22.AI/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
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
Co/ Mg Zn/Fe 30.Pb/ Al
10 20.
| (c Cu anogom)

0) KpUTEPUH OLICHUBAHUS

Bemonnsercs B nucbMeHHol ¢popme. [1pH oreHKe paboThl CTYI€HTa yUHTHIBACTCS:

1. IpaBunbHOE PacKphITHE COZIEPIKAHHs OCHOBHBIX BOIIPOCOB TE€MBI, IPABUIIBHOE PEIIECHUE 3a/1a4.

2. CamocrosTensHoOCTh CY)K/IEHUH, TBOPUECKHI TOJXO0]I, HAy4HOE 00OCHOBAHHE PACKPHIBAEMOMN ITPOOIEMBIL.

3. ITpaBUIBHOCTH MCIOIB30BAHUS LHUTAT (€CIM LUTaTa MPUBOTHTCS HOCIOBHO, TO HAJO B3SATh €€ B KABBIUKH M yKa3aTh HUCTOYHHK C

yKa3aHueM (paMUIHK aBTOPa, Ha3BaHUs IPOH3BEICHNUS, MECTa M TOPOJa H3AaHHs, TOMA, YaCTH, aparpada, CTpaHHIIbI).
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4. Hannuue B KOHIIC pa6OTI)I IOJIHOI'O CIIMCKaA JIMTCPATYPhI.

Ne

Orenka

Kputepun onenkun

OTiuuHo

CTyIeHT BBIIOIHUI paboTy 63 omHrOO0K M HEIOYETOB, IOMYCTHII He Ooiee
OZIHOTrO Hefouera

Xopouio

CTyIEHT BBITOJHWI PaboTy IMOJIHOCTHIO, HO JIOMYCTUJI B HEel He Ooree
OJTHOM HErpyOoii OIMOKH ¥ OJIHOTO HEJ0YeTa, UK He 0oJiee IBYX
HEJIOYETOB

'Y 10BJIE€TBOPUTEIBHO

CTy/IEHT TIPaBHJIBHO BBITIOJIHUI HE MEHEE MOJIOBUHBI PAOOTHI HITH
TTOMYCTUII HE 0oJiee ABYX IpyObIX OIIMOOK, WU HE 0oJiee OJHOM Tpy0oi u
0JJHOH HErpyOoil OIIMOKK U OJJHOTO HEeloueTa, WM He Ooiee ABYX-Tpex
HEerpyOBIX OMMOOK, WM OTHOM HEerpy0oil OMOKY U TPEX HETOUYETOB, WIIN
[PU OTCYTCTBHH OMIMOOK, HO TMPH HAJTMYUHU YETHIPEX-TISATH HEJOYETOB,
[JI0XO 3HAET MaTepual, JOMyCcKaeT NCKaKeHne aKkToB

HeynosnerBopuTenbHoO

CTyzeHT JOIyCTHII YHUCIIO OMMOOK U HEJI0UETOB IPEBOCXO/AIIee HOPMY,
[Py KOTOPO MOXKET OBITH BBICTABIICHA OIIEHKA «3%, WU €CJIM PaBUIILHO
BBITIOJTHHUJI MEHEE MOJIOBUHBI paboThI

3ayTeHo

Brmonaeno npaBuisHO He MeHee 50% 3amanuii, paboTa BBITIOTHEHA 1O
CTAaHJAPTHOM WJIM CAMOCTOSITEIHHO pa3pab0TaHHOW METONNKE, B
OCBEIL[EHIH BOIPOCOB HE COJIEPIKUTCS TPYOBIX OIMMOOK, IO X0y pElIeHHUs
C/IeNaHbl apTYMEHTHPOBAHHBIE BBIBOJIBI, CAMOCTOSITEIILHO BBITTOJIHEHA
rpaduueckast 4acTh pabOThI

He 3aureno

CTyZeHT HE CITpaBUJICS C 3aJaHreM (BBITIOTHEHO MpaBWiILHO MeHee 50%
3aJlaHHs BapuaHTa), HE PACKPHITO OCHOBHOE COJIEPIKAHHE BOIIPOCOB,
MMEIOTCS TpyObIe ONIMOKU B OCBEIICHUH BOIIPOCA, B PEIIICHUU 3a]1a4, B
BBHIMTOJTHEHU U rpa)UuecKON YacTH 3aJ]aHus | T.JI., @ TAKXKE BBIITOTHEHA HE

CaMOCTOATCIbHO.

2.3. Tecr
a) TUITOBBIE BOMIPOCHI (3a1aHus):

VYwmers (OINK-1, OIK-2):

Tect Nel «OcHOBHBIE NOHATHS U 3aKOHBI XUMH K
1. YKkaxuTe OCHOBHBIE 3aKOHBI XMMMHU:

1) meproauUEeCKuii 3aKOH, 3aKOH KPATHBIX OTHOIIEHUH
2) 3aK0H ABOTraapo, 3aKOH MOCTOAHCTBA COCTABA

3) 3axon I'ecca, 3akon JlanbToHa

4) epuoMIECKHiA 3aKOH, 3aKOH COXPAHCHUS MACChl M SHEPTUU

2.
1)
2)
3)
4)

3.
1)
2)
3)
4)

4.
1)
2)
3)
4)

VYkaxuTe BaKHEHIINE TEOPUH, COCTABIISIONINE OCHOBY XUMHU:

TEOpUs TUIIOB, HJIEKTPOHHAS TEOPUS

ATOMHO-MOJIEKY/ISIPHASI TEOPUsl, KBAHTOBasl TeOPUsI CTPOEHUSI ATOMOB M MOJIEKYJI
0000111eHHas: TEOPHsI KUCIOT U OCHOBAHUH, TEOPHSI XUMUYIECKON CBSI3U
OKHCIIUTENbHO-BOCCTAHOBUTEINIbHAS TEOPHUSI, TEOPHSI HICATbHBIX Ta30B

W3 mepeuncieHHbIX SBICHUI BEIOEPUTE TO, KOTOPOE HENNb3s OTHECTH K XUMUYECKUM:
pacTBOpeHHe COJIH B BOJIe

CBCPTHIBAHNEC KPOBU

paszeneHue H30TOMOB ypaHa ¢ MOMOIIBI0 TU(QQy3un

B3pbIB IMHAMUTA

[Ipocreiimas (amnupuyeckas) GopMmyia yKa3blBaerT...
YHCJIO aTOMOB B MOJIEKYJIE

COOTHOLICHUC MEXKY YUCIIOM 4aTOMOB B BCIICCTBE
MOPAAOK COCIMHCHUHA aTOMOB B MOJICKY.JIE
MOJICKYJISIDHYIO MacCCy BCHICCTBA

5. MornbHas 1075 BOZOPOJA B €r0 COeTMHEHUH ¢ a30ToM paBHa 33,3%. Kakosa npocreiimas (3m-
nupuieckas) GopMyIa 3TOro COeAnHEeHHs?
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1) NH3
2) NH2
3) N2H4
4) (NH2)n

6. OtHOCHUTENbHAS MOJIEKYJISIPHAsE Macca...
1) uMeer pasMEPHOCTH «T»

2) wuMeeT pa3sMEPHOCTD «I/MOJIb)»

3) uMeeT pasMepHOCTh «a.e.M»

4) Ge3pa3mepHa

7. Uemy paBHa MOJIsIpHast Macca 030Ha?
1) 48 aem

2) 48

3) l6aem

4) 48 r/momn

8. XuMmuueckuil 3JIEMEHT XapaKTepU3yeTcsl. ..
1) uymcioM HEHTPOHOB

2) YHUCIOM HYKJIOHOB

3) zapsmom sapa

4) wmaccoit atoma

9. Uemy paBHa MOJIbHAS JIOJISI KHCIIOPOJIa B a30THOM KHciIoTe?
1) 3/5

2) 48/63

3) 16/63

4) 1/3

10. He npuberas k pacueram, yKakUTe, B KAKOM U3 ITEPEUUCICHHBIX OKCHUIOB MacCcoBas J0Js
KHCIoposa 0oJbIe ero MOJLHOU J0ITH.

1) CO2

2) 802

Tect Ne2 «CTpoeHue aToma»

1. Kaxwe sBJICHUS CBHIETEILCTBYIOT O TOM, YTO aTOM UMEET BHYTPEHHIOK CTPYKTYpy?
1) DexTpoIpoBOIHOCTH

2) PagnoakTMBHOCTH

3) CsoiicTBa HeaIbHBIX ra30B

4) Muddysus

2. Slnppo aTtoma 6puTO OTKpPBEITO 3. Pesepdopmom B ... Beke
1) XX

2) XIX

3) XVi

4) IV aonn.?t

3) aTOMHBIX SIJIep U DIEKTPOHOB

4) HyKJIOHOB

4. 3apsigaToMa paBeH...

1) nymo

2) TOPSAKOBOMY HOMEPY JJIEMEHTa
3) dHCITy 3JIEKTPOHOB

4) szapsiay sapa

5. MaccoBoe 4nciIo aToMa OKa3bIBAET. .
1) oTHOCHTENBHYIO aTOMHYIO MaccCy
2) Maccy aToMa B aTOMHBIX SIHHUIIAX

1 ATOMBI COCTOST H3...
1) npoTOHOB U HEHTPOHOB
2) MOJIEKYJ



3) zapsn sapa
4) obree YUCIIO MPOTOHOB M HEHTPOHOB

6. Uwmcma 35 u 17 B o603nauenun atoma "C1 MOKa3BIBAIOT. ..

1) YHCITO MPOTOHOB M YKCIIO HEHTPOHOB

2) MaccoBOE YKCIIO U 3aps sapa

3) aTOMHYIO MacCy M MOPSAAKOBBIA HOMEP XJI0pa

4) obree YKCITIO DIIEKTPOHOB M YKCIIO BAJICHTHBIX 3JIEKTPOHOB B aTOME

7. Slapo aToma *He cocTourt us...

1) Tpex mpoTOHOB

2) IBYX MPOTOHOB M OJHOTO HEHTPOHA
3) HBYX MPOTOHOB M OTHOT'O 3JIEKTPOHA
4) omHOM a-4acTHIIBI

8. HawubOosee TOUHOE OMKMCAHNE CTPOCHUS JISKTPOHHBIX 000JI0YEK aTOMOB JIaeT KBAaHTOBAs MEXaHUKA.
Kakwne n3 ykazaHHBIX HIKE COOTHOIIEHUH MOXKHO OTHECTH K OCHOBHBIM B 3TOH TeopHH?

1) Coornorienne Heonpeaenenuocreit I'elizendepra

2) CoorHomieHue 1e bpoiisst Mex 1y BOJTHOBBIMU M KOPITYCKYJISIPHBIME CBOMCTBAMHU

3) CoorHomieHNne DHHINTEHA MKy MAaCCOW U SHEeprHeit

4) CoorHourenne HproToHa MKy CHIION M YCKOpEHUEM

9. CkoJbKO KBAaHTOBBIX YKCEN (M KAKKUX) OMUCHIBAIOT 3JICKTPOHHYIO OpOUTaNb?
1) Oano (n)

2) Tpu(n, I, m)

3) Yernipe (1, |, mr, s)

4) Tars (n, I, mp s, m)

10. CkoabKO KBaHTOBBIX YHCEN (M KaKHUX) OMKUCHIBAIOT COCTOSHHUE 3JICKTPOHA B aTOME?
1) Ogmmo (n)

2) Tpu (n, |, m)

3) Yerspe (N, |, mp S)

4) Tars (N, |, mp's, m)

Tect Ne3 «Ilepuoguyeckuii 3axoH. Ilepuognueckasi cuctrema. CBOWCTBA 3JIeMEHTOB H UX
cOeIUHEeHUID»

1. Pacnpenenenue 3JIeKTPOHOB 110 OPOUTANISIM B OCHOBHOM COCTOSIHUM aTOMa OIPECNSETCSL. .
1) npunnmnom 3anpera Ilaynu

2) mnpaBwioM XyHIa

3) MPUHLUIIOM HAUMEHBLICH YHEPTUH

4) BCeMU INEepPEeUYNCICHHBIMH BBIIIE TPUHIHIIAMA
1) Tonbko mpuHIHMIOM 3anpera [Tayau

2) TOJBKO MpaBUIOM XyHIa

3) NPHUHIKITOM HAUOOJbBIICH SHEPTHU

4) 3IeKTPOHEHTPATBHOCTHIO aTOMa
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3. YKa)KI/ITe, B KaKOM U3 CJIy4JacB Op6I/ITaJ'II/I NEPCUYHCIICHBI B ITOPAAKE YBEIIMUCHUSA UX SGHCPIUK:
1) 2s,2p, 3d

2) 3s,3p,3d4)

3p, 3d, 3f

4. Kaxkue 13 aTOMOB B OCHOBHOM COCTOSIHUM COJIEPIKAT JIBa HE CHAPEHHBIX 3JIEKTPOHA Ha BHEIIHEM
YpOBHE?

1) Kucnopon

2) Tenmii

3) VYraepona

4) Maruuit

2 PacnpeﬂeneHHe SJICKTPOHOB 110 Op6I/ITaJ'I$IM B BO36y>K,Z[€HHOM COCTOAHUHU aTOMa ONPCACIIACT
Ci...
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10.

1)
2)

3p;

KaKon U3 MCPCUUCIICHHBIX 3JICKTPOHHBIX KOH(I)I/IpraHI/Iﬁ MOXKET UMETh aTOM xnopa?
1s2 2s2 2p5

1s2 252 2p6 3s2 3p4 4pl

1s2 252 2p6 3s2 3p6

1s2 252 2p6 3s2 3p5 4s1

ATOM renusi IMeeT JJIeKTPOHHYI0 KoH(urypanuto 1512s 1...
B OCHOBHOM COCTOSIHHH

B IIEPBOM BO30YKJICHHOM COCTOSIHUU

BO BTOPOM BO30YKJIEHHOM COCTOSTHUH

BOOOIIIE HE MOXKET UMETh TaKyl0 KOH(UTYpAIHIO

YKaXXuTe CyIIEeCTBEHHBIN IIPU3HAK IIPOCTHIX BEILIECTB:
COCTOAT U3 aTOMOB METaJlIa,

COCTOAT U3 aTOMOB HEMETAILIA,

COCTOAT U3 aTOMOB OJHOI'O BUJA,

COCTOST U3 aTOMOB Pa3HbIX BUJIOB.

Pacnpenenenue 1eKTpOHOB IO OPOUTAISIM B OCHOBHOM COCTOSTHIH aTOMa OMPEACIISETCA. .
npuHuunom sanpera [laynu

npaBuioM XyHJia

TIPUHITATIOM HAMMEHBIIIECH YHEPTUH

BCEMH TIEPEUYHUCICHHBIMY BBIIIIE TTPUHITATIAMHI

Pacripenenenue 371eKTPOHOB 1O OpOUTATISAM B BO30YKACHHOM COCTOSTHUH aTOMa ONPEAENsIeTcs. ..
TOJIBKO NPUHIUIIOM 3ampera [laynu
TOJIBKO TpaBuiioM XyH/Ja
MIPUHIIMIIOM HAaWOOIbIIEeH SHEPTHH
3JIEKTPOHEHTPAIbHOCTBIO aTOMa

YKaxuTe, B KAKOM U3 CIIy9acB OpOUTaIN TIEPEUHCICHEI B TIOPSAIKE YBEINUCHUS UX SHEPTHH:
2s,2p, 3d

3s, 3p, 3d 4)
3d, 3f

Tect Ned4 «OcHOBHBIE KJIacChl HEOPTaHUYECKHX COeTMHEHU . XMMUsl DJ1eMeHTOB»

1.

XHUMHYeCKHE CBOMCTBA BOAOPOIa B HANOONBITICH CTEITEHH HATIOMUHAIOT CBOWCTBA ...
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1) ranoreHos

2) XpoMa M Maprasia
3) 6maropoJHbBIX Ta30B
4) MIETOYHBIX METAJIOB

2. AToMbl BOIOpPO/Ia CIOCOOHBI HE TOJIBKO OTaBaTh, HO M IPUCOCAMHSATD SJIEKTPOHBI, IPHOOpeTast mpu
3TOM DJICKTPOHHYIO KOH(PHUTYPAIHIO. ..

1) aroma auTHS

2) WMHEPTHOrO ra3a reus

3) wuona Na*+

4) wona F

3. CoenuHenwusi, 00pa3yroNecs Mpyu B3aMMOICHCTBUH BOJIOPO/Ia C AKTUBHBIMU METaJlJIAMH,
Ha3bIBAIOTCHL...

1) xapOumamu

2) ruapatamu

3) ruapugaMu

4) aHruapUAAMHA

4. Bomopo criocoOeH OKHUCIUTD CIIEMYIOIIYIO apy BEHIECTB:
1) nuTHii ¥ JTaHTaH

2) ©Opom u Gapwuii

3) oxcun kemesa (1) u okcra mean (IT)

4) xanuit U KaJbLUi

5. C BomopoIoM CIIOCOOHBI pearupoBaTh MPEACTABUTENN CIASTYIONNX KIACCOB OPTaHUIECKUX
COeMHEHUI:

1) apeHnbl, KapOOHOBBIE KUCIIOThI, HYKJICOTH/IBI, ATU(PaTHIECKUE aMUHBI

2) apomaTuyYecKue aMHUHBI, PEHOIIBI, AKHMHBI, aJTKAHBI

3) aJKeHbI, AIKHHBI, KETOHBI, APEHBI

4) anbaerujibl, peakTUBBI [ pHHBSPA, ATKaHbI, YTIICBOIBI

6. Bomaa Moxxer pearmpoBarth C...

1) apenamu u a30TOM

2) ajKaHaM¥ U aprOHOM

3) aHrHapPHIAMH KHCIIOT M alleTHICHOM
4) amaTWTaMH U allETOHOM

7. Banenrnsriii yron ZHOH B Mornekyiie BOABI COCTaBIISET. ..
1) 105°

2) 109°28

3) 120°

4) 180°

8. IlnmorHocTh uncTOM BOmb! ipH 25°C paBHA...
1) 1,0 r/em®

2) 1,0 r/monb

3) 224 M/ MoIb

4) MJIOTHOCTH MEPOKCHIA BOJAOPOAA

9. Ha xakoM CBOICTBE IEPOKCHIA BOJOPO/Ia OCHOBAHO MTpUMeHeHune Cr'o 3%-HOro BOAHOroO pac-
TBOpA B MeIULIUHE?

1) BeicTpo 00pa30BBIBATH MOJIUMEPHYIO TUICHKY Ha KOKE .

2) BrIcTpo pasnararhces npu Temmepatype - 37°C ¢ o6pasoBannem B To E€PBbIH MOMEHT aTOMapHO-
BOZOpOIa

3) Ha ero crocoOHOCTH MOHMKATh TEMITEPATYPy OpraHu3Ma

4) Jlerko pasnmarathcs Moji BO3JCHCTBHEM CBETa
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10. A3oT npu OOBIYHBIX YCIOBHUSIX — 3TO...

1) TspKenBIi MeTalT cepeOpPHCTOro IBeTa

2) OecrBeTHAs MACISTHUCTAS YKHUIKOCTh

3) OaHOATOMHBII MHEPTHBIH ra3

4) ras3 Oe3 1BeTa ¥ 3amaxa, COCTOSIINN U3 TBYXaTOMHBIX MOJICKYIT

Tect Ne5 «O0mme cBoiicTBa pacTBopoB. Cnioco0blI BbIpaskeHNs] KOHIEH TP uin»

1. Monem pacTBOpa Ha3bIBAIOT:

a) TaKoe KOJIMYECTBO PACTBOPA, IIPH KOTOPOM YHMCIIO MOJIEH Ka’KIOro KOMIIOHEHTa PaBHO €r0 MOJBHON
J0JI€E;

0) TakKoe KOJIMYECTBO PacTBOPA, MPU KOTOPOM YHMCIIO MOJIEH KaXKI0ro KOMIIOHEHTa PaBHO HYIIIO;

B) TakKoe KOJMYECTBO PacTBOpa, MPHU KOTOPOM YUCIIO MOJIEH Ka)I0r0o KOMIIOHEHTa HE PaBHO €ro
MOJIBHOH J0J1€.

2. TepmonuHamMuuecKnil CMbICT KO3 QHUIIMEHTa AKTHBHOCTH KOMIIOHEHTA B PacTBOPE - 3TO:

a) coBepiaemas paboTa, KOTOPYIO CIIeIOBAJIO OBl 3aTPATUTh NPU MOCTOSHHBIX P u T 11 ipeojjoieHus
CUJI B3aUMOJICHCTBUS;

0) Mepa JOMOIHUTEIBHOU PabOThI, KOTOPYIO CIIEIOBAIIO OB 3aTPaTUTh MPU MOCTOSIHHBIX P u T st
MIPEOIOTICHHUS CHIT B3AaUMOJICHCTBHSI.

3. AKTHBHOCTBIO KOMITOHEHTa pacTBOpa Ha3bIBaeTCs:

a) Mepa JOMOTHUTEILHON padoThI, KOTOPYIO CIIeAOBAJIO ObI 3aTPaTUTh MPH MOCTOSIHHBIX P u T most
TIPEOIOJICHUS CHJT B3aNMOICHCTBUS;

0) Takoe KOIMYECTBO PACTBOPA, MPH KOTOPOM YHCIIO MOJICH Ka)KI0Tr0 KOMIIOHEHTa HE paBHO €0
MOJIBHOH JI0JIC;

B) (byHKIMS KOHIICHTpAIINH, MTOJACTAHOBKA KOTOPOU B TEPMOIMHAMIYCCKHAC YPABHEHHUS JIJIS
NACAJIbHBIX paCTBOPOB Jej1acT 3TU ypaBHeHI/IS[ HpI/IMeHI/IMBIMI/I JJIA peaHBHBIX paCTBOpOB.

4. Ecnu cpaBHUBAThH PACTBOPHTEIH, OJIM3KUE MO CBOMCTBAM, TO KOHCTAHTA JIUCCOIHAITIH JIEKTPOIUTA
C POCTOM JTUBIIEKTPHYECKON IPOHUIIAEMOCTH PACTBOPUTEIIS:

a) yMCHBIIAETCs

0) yBETUYMBAETCS;

B) HE U3MECHSACTCS.

5. CBOWCTBOM PaCTBOPHUTEIIS, OTMPEICIISIONINM €0 CIIOCOOHOCTh HOHU3UPOBATH PACTBOPEHHOE
BEIIIECTBO (KPOME €ro CIIOCOOHOCTH K XUMHUYECKOMY B3aUMOJICHCTBHUIO C 3TUM BEIISCTBOM) SIBJISICTCSI:

a) WOHHAs CHIIA;

0) BS3KOCTb;

B) JHMAJEKTpHYECKAas MPOHUIIAEMOCTb.

6. Crenenp qucconmaIyiy ciaboro EKTPOIUTA B BOXHOM PacTBOPE C POCTOM TEMIIEpaTyphl:
a) wu3MeHsercs o napabomne

0) MPOXOIWT Yepe3 MAaKCUMYM;

B) HE U3MCHSICTCS.

7. IlpuyrHaAMM TUCCOIMAIINH HJIEKTPOJIMTOB B PACTBOPE HA MOHBI SBIISTFOTCSL:
a) CaMOIIPOM3BOJILHOE PACTBOPEHUE;

0) IUAIEKTPUYECKHE CBONCTBA PACTBOPHUTEINS;

B) B3aUMOJIEHCTBHE C PACTBOPEHHBIM BEIIECTBOM;

T) DIEKTPOJIU3.

8. Eciu B xauecTBe pacTBOPUTENSI BMECTO BOJBI B3Th METHIIOBBIM CIIUPT (XUMUYECKOE
B3aMMOJEHUCTBHE OTCYTCTBYET), TO KOHCTAHTA JUCCOLMALINY CI1a00ro 3JIEKTPOJINTa:

a) YBEIMYUTCS;

0) He U3MEHsCTCS;

B) YMEHBIIHUTCS.

9. Bennumnsl pK 11 XJIOpHOI M a30THOM KHCJIOT B YKCYCHOW KUCIIOTE KaK pacTBOPUTENE
COOTBETCTBEHHO paBHEI 4,95 1 9,38, Gosiee cUIIbHOW B JAHHOM PACTBOPUTENE SABIISETCS:

a) XJIOpHas KHCJIOTa;

0) a3oTHas KHCIIOTA.

10. Ecmu B pacTBOp (beHona BBCCTHU CUJIBHOC OCHOBAHHUC, TO KaK U3MCHATCSA TCPMOANHAMUYICCKAA
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KOHCTaHTa auccounanuu Ka u crerneHp qUcconuanyu:
a) creneHb aucconnanuu penona COHSOH;
0) TepMoJaMHAMUYECKas KOHCTaHTa auccoruanuu Ka;
B) YBEIHYUTCS;
I) He U3MEHHTCS.

Tect Ne6 «OCHOBBI XUMHYECKOH TEPMOANHAMHUKID)

1. B kaxkom H3 CIEAYIOMIMX CIy4aeB peakius BO3MOXKHA MPH JIOOBIX TeMIIepaTypax:
1) AH<0,AS>0 2) AH<0,AS<0 3) AH>0, AS >0.

2. Ecmu AH <0wu AS <0, To, B KAKOM U3 CIIy4aeB pPeakilys MOXKET MPOTEKaTh CAMOIPOU3BOJILHO:
1) |AH|>|TAS| 2) |AH| < [TAS|.

3. Hcxons uz 3naka AG°298 cienyromux peakuui

PBO2 (x.) + Pb (x.) == 2PBO (k.): AG°298 <0

Sn02 (x.) + Sn (x.) = 2Sn0O (k.): AG°298 >0

ClIeNiaTh BEIBOJ O TOM, KaKH€ CTEIIEHH OKHUCIIEHHOCTH 0ojiee XapaKTEePHbI [T CBUHIIA M OJIOBA!
1) st cBuHIA +2, 1715 ooBa +2

2) s cBMHIA +2, T OnoBa +4

3) s cBuHIA +4, Ui o1oBa +2

4) s cBuHIA +4, 1T 07I0Ba +4.

4. Kaxkos 3nak AG nporiecca TasHus jibjaa npu 263 K:
1) AG>0 2)AG=0 3) AG <0.

5. Yuureias, uto NO2 (1.) okpamien, 8 N204 GecuBereH, U HCXO0/s M3 3HAKa U3MEHEHHUS SHTPOIHUHU B
peakiuu 2NO2 (1.) = N204 (1.), npenckasath, kKak u3MeHuTcs okpacka B cucteMe NO2 = N204 ¢ poctom
TEeMITepaTyphl:

1) ycwmures 2) ocmabeer.

6. Ecmu sHransnus oopasoBanus SO2 paBHa -297 kJI)K/MOJIb, TO KOJTHYECTBO TEILIOTHI,
BBIZIEIIIEMOE TIPH CTOpaHuu 16 T ceprl, paBHO __ KJIK.

1) 148,5

2) 74,25

3) 297

4) 594

7. DOwuranenuu oopazoBanus CaCO3 cooTBeTCTBYET TEMI0BOM d(h(HEKT peakunu
1) Ca+3/2 02 + C (rpadur)* CaCO3

2) CaO + CO2" CaCO3

3) Cat1/202+CO2 " CaCO3

4) Ca+ C(rpadwur)+ CO2 ~ CaCO3

8. MaremaTHueckoe BhIpaKEHHE TIEPBOr0 3aKOHA TEPMOJIUHAMUKH 11 OCCKOHEUHO MaJIOro U
KOHEYHOI'0 M3MEHEHUS COCTOSHUS CUCTEMBI MMEET BHI:

a) 5SH=dU+dV,

6) 5Q=dU+dV;

B) 5Q =dU +dA.

9. JIBarasa: OJHOATOMHBIH 1 JIBYXaTOMHBIH, a11abaTHIECKU PACIIUPSIOTCS. JIJIs KAKOTO U3 9THX ra30B
pabora pacimmpeHust OyaeT 6oblie, eClTH YUCIO MOJIel 000X Ta30B OJIMHAKOBO, & TEMIIEpPATypa KaX/JI0ro rasa
MOHU3MJIACH HA OJIMHAKOBYIO BEJIMUUHY:

a) JUIA JBYXaTOMHOIO;

0) 1 OMHOATOMHOTO;

B) OIMHAKOBA.

10. TCHJ'IOTy CropaHus OpraHNM4CeCKOro COCANHCHU, pacrojaras JaHHbIMU 11O TCIIJIOTaM 06p330BaHI/I}I
PAa3JIMYHBIX BCIICCTB, MOKHO paCCUNTATh:

a) HCO6X0}_II/IMO N3 TCIJIOTHI O6p3.30BaHI/IH 9TOro COCANHCHUA BbIYCCTh CYMMY TCILJIOT O6pa3OBaHI/I$I
MMPOAYKTOB CropaHusl OPraHu4CCKOro COCANHCHU A,

6) HCO6X0}_II/IMO 13 CyMMBI TCILJIOT O6pa3OBaHI/I$I OPOAYKTOB CIropaHus OPraHuv4CCKOro COCANHCHU
BbIUCCTh TCIJIOTY O6paSOBaHI/I$I 9TOro COCANMHECHMU A,

B) HCO6X0}_II/IMO 13 CyMMBI TCILJIOT O6pa3OBaHI/I$I OPOAYKTOB CIropaHus OPraHunv4CcCKOro COCANHCHU
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BBIUCCTh TCIJIOTY PA3JIOKCHHA 3TOI0 COSIUHCHU.

Tect No7 «XuMHYeCKAd KHHETHKA M KaTAJIHU3»

1.

Kak n3mennrcs ckopocts peakiun 2NO + 02 = 2NO2, ecnu 00beM peakKIMOHHOTO cocyaa

YBEJIUYUTH B 2 pasa:

1)
2)
3)
4)

2.
1)
2)
3)
4)

obpazom:
1)
2)
3)

YMEHBLINTCA B 4 paza
YMEHbLINTCA B § pa3
BO3pacTeT B 4 pasa
BO3pacTeT B 8 pas.

Uem 00BsICHSIETCS TTOBBIIICHIE CKOPOCTH PEAKIIMHU IPH BBEACHUH B CUCTEMY KaTall3aTopa:
YMEHBIICHUEM SHEPTUM aKTUBALUU

YBEIMYEHHUEM CPEIHEN KUHETUUECKOM YHEPIrUU MOJIEKYJI

BO3PAaCTaHUEM YHUCIIA CTOJIKHOBEHUN

POCTOM 4MCJIa AKTUBHBIX MOJIEKYJI.

Kaxkue 13 nepedrciieHHBIX BO3JIEHCTBUN MPUBEAYT K N3MEHEHHUIO KOHCTAHTHI CKOPOCTH PEAKIINHU:
HW3MEHEHUE JaBIICHUS

HA3MEHEHHUE TEMIIEPATYpPBI

n3MeHeHue 00beMa PeaKIMOHHOTO cocy/1a

BBEJICHHUE B CUCTEMY KaTaJau3aTopa

W3MEHEHHUE KOHLICHTPALlH PEarupyolnX BEIIECTB.

Kaxkoe BausiHHE OKa3hIBaCT NepEMEIINBAaHNEC HAa CKOPOCTh NMPOTCKaAHUSA FC’TCpOFCHHOﬁ XHUMHYECKOM

BO BCCX ClIydasdaX YBCIMYMUBACT CKOPOCTH pCaKIUn
B HCKOTOPBIX ClIydasX YBEIMYMUBACT CKOPOCTH pCaKIUH
HEC BJIMACT HA CKOPOCTh PCaKIINU.

VBenuuenue CKOpPOCTH pCAKIIUMHU C ITOBBIIICHUEM TEMIIECPATYPhI BbI3BIBACTCA I'NITaBHBIM

YBEIIMUEHUEM CPETHEU KHHETUUECKOW YHEPTUHN MOJIEKYJI
BO3pAaCTaHHEM YHCIIa aKTUBHBIX MOJEKYI
pOCTOM 4HKCIIa CTOTKHOBEHUH.

6. Ilpu 20 °C xoHCTaHTa CKOPOCTH HEKOTOPO peakiuu paBHa 10-4 mun-1, a mpu 50°C — 8-10-4

MuH-1. UeMy paBeH TeMIiepaTypHbIi KO3 (UIIUEHT CKOPOCTH PEAKIIHH:
1)2

2)
3)
7.
1)
2)
3)

8.

3

4,

CKOpOCTh, KAKMX PEAKINN YBEIUIUBACTCS C POCTOM TEMIIEPaTyphI:
JIFOOBIX

MPOTEKAIONINX C BBIJICICHUEM YHEPTUU

MPOTEKAIONIHNX C MOTJIONICHUEM SHEPTUH.

Ecnu temmepatypHabrii k03 GHUIIMEHT XMMIYECKON peaKIK PaBeH 2, TO MPH MTOBBIIICHUN

temmepaTypsl oT 200C go 500C ckopocTh peaxiui ...

1)
2)
3)
4)

9.

yMeHbLIaercs B 4 pasza
yBenuuuBaercs B 6 pa3
yMeHbILaercs B 2 pasa
yBEIIMYUBAETCs B § pa3

Kakue u3 MEPCUUCICHHBIX BOS,I[eI?ICTBPIfI MOPUBCAYT K UBMCHCHUTIO 3HAYCHU A KOHCTAHTBI PABHOBCCUS

XHUMHUYCCKHUX peaKI.IPIfIZ

HU3MCHCHUEC JJaBJICHUA

HU3MCHCHUC TCMIICPATYPhI

3aMCHA KaTaJr3aTopa

HU3MCHCHUC KOHI.[GHTpaI_[I/Iﬁ pearupyromux BCIICCTB.

10. Ecnu 00bem 3aKphITOTO PEaKIIMOHHOIO COCYy1a, B KOTOPOM YCTaHOBMJIOCH paBHOBecue 2502 (r.) +
02 (r.) = 2S03("), yMeHbIUTH B 2 pa3za, TO:

1)

CKOpOCTH HpHMOﬁ n 06paTHOI7[ pCaK]_[I/Iﬁ OCTaHYTCA OANHAKOBBIMHA
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2) CKOpOCTh IPSAMO# peakiy CTaHeT B 2 pasa GoJbIle CKOPOCTH 00PaTHON pEeaKIiK
3) paBHOBecHE HE CMECTUTCS

4) paBHOBECHE CMECTUTCS BIIPABO

5) paBHOBecHE CMECTHUTCS BICBO

6) KpuTepHH OIlCHUBAHHS
ITpu olleHKe 3HAHUH OIIEHUBAHUS TECTOB YUHUTHIBACTCS:

1. VYpoBeHb CPOPMUPOBAHHOCTH KOMITETEHIINH.
2. YpoBeHb YCBOCHUS TEOPETHUECKUX MOJOKEHUH AUCIUIUIAHBI, TPABUIBHOCTE (POPMYITHPOBKH
OCHOBHBIX TOHSITHI U 3aKOHOMEPHOCTEH.
3. VYpoBeHb 3HaHHA (AKTHUECKOTO MaTepraia B 00beMe MPOrpamMMmel.
4 Jloruka, CTpyKTypa U TpaMOTHOCTh U3JIOKEHHsI BOIIPOCa.
5. YMeHue cBs3aTh TEOPHIO C PAKTHKOH.
6 VYwmenue genath 00001EHNs], BHIBOIBIL.
Ouenka Kputepuu ouenkn
n/n
2 3
1 Ormino €CJIM BBIIOJIHEHBI CIICYIOIINE YCIIOBHUS:
- TaHbI IPaBUJIbHBIE OTBETHI He MeHee uyeM Ha 90% BOmpocoB TecTa,
VCKJIIOYasl BOIPOCHI, Ha KOTOPBIE CTYJICHT JIOJDKEH JIaTh CBOOOTHBIN
OTBET;
- Ha BCe BOIIPOCHI, MTPEATOoararoniue CBOOO HbBII OTBET, CTYICHT JIal
[TPaBUJIbHBIA U ITOJIHBIM OTBET.
2 Xoporro

€CJIY BBITIOJIHEHBI CIIEIYIOLINE YCIOBUSL:
- TaHbI IPaBIIIbHBIE OTBETHI HE MeHee 4eM Ha 75% BOIpPOCOB TecTa,
VICKJIFOYasl BOIIPOCHI, Ha KOTOPBIE CTYIEHT JAOJDKEH 1aTh CBOOOIHBII
OTBET;

- Ha BCE BOIIPOCHI, IPEAIOJIararoliyue CBOOOAHBIN OTBET, CTYIEHT J1all
[IPaBUJIBHBIA OTBET, HO JIOMYCTHJI HE3HAYUTENIbHBIE OIINOKY U HE
10Ka3aJ1 HEO0XOIMMOM MOJIHOTHI.

3 |YImoBieTBOp UTEIBHO

€CJIM BBIIIOJIHEHBI CIISYIOIINE YCIOBHS: TaHbI TPABHIIBHBIC OTBETHI HE
MeHee yeM Ha 50% BOIPOCOB TecTa, HCKIToYasi BOIIPOCHL, HAa KOTOPHIE
CTYIICHT JIOJDKEH JIaTh CBOOOHBIH OTBET;

- Ha BCE BOIPOCHI, PEIIONIaralonie cBOOOIHBIN OTBET, CTYACHT Jall
HETIPOTUBOPEUHBEINA OTBET, WM IPU OTBETE JOIYCTUI 3HAYUTEIbHEIC
HETOYHOCTH M HE IT0Ka3aJl MOJHOTHI.

4 Hey0BICTBOPUTENBHO  |eciii CTY@HTOM He BHIMONHEHBI YCIOBHS, IPE/IIONATAIONIAE OLIEHKY
«Y IOBIICTBOPUTEIBHOY.

5 3auTeHo
BricTaBiisieTcsi Py COOTBETCTBUH MapaMeTpaM dK3aMeHAI[MOHHOM
[IKQJIBI HA YPOBHSX OTIHYHOY, «XOPOLIOY», «yJOBICTBOPUTEIBHOY.
He 3aureno BbICTaBIISIETCS TIPH COOTBETCTBHHU TTApaMeTpaM SK3aMEeHAIIH OHHOM

[IKAJIbl Had YPOBHC «HCYAOBJICTBOPUTCIILHO».

2.4.  Omnpoc (ycTHBII)

a) TUTIOBBIE BOIIPOCHI (3aJaHNA):

3Hars (OIIK-1, OIIK-2):

1.Uro Takoe sSkBUBaNeHT ((hakTop SKBHUBaJCHTHOCTH), JKBUBaJeHTHas Macca? Kak omnpenenuts
DKBUBAJICHT OKCHJIOB, KUCIIOT 1 OCHOBAHHMI1?

2.Yto Takoe atoM? UeMy paBeH MOJOKUTENbHBIN 3apsin sapa atoma? [loueMy 4uCIIO IPOTOHOB B siApe
PaBHO 4YHICIy DJIGKTPOHOB B artome? Uemy paBHBI OTHOCHTEIbHBIC MAacChl: a) 3JEKTpoHa; 0) MpPOTOHA; B)
HeliTpoHa? UTo Ha3bIBAIOT MacCOBBIM YrciIoM aToMa? UTo Takoe u30ToIbl, n300aphl?

3.UT0o Takoe 3JeKTpoHHas oOonodka aroma? KakoB xapakTep IBIKEHHs dJeKTpoHa B aTtome? Urto
Ha3bIBaeTCsA aTOMHOM opbuTansio? UTo Takoe 3JIeKTpOHHOE 0071aK0?
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4. Yo xapaKTepu3yeT INIaBHOEe KBAHTOBOE YKCIIO? UTO Takoe PHEPreTuueCKUil ypoBeHb, MOAYPOBCHB?
Uro Takoe 3neKTpOHHBIN cioii? YeMy paBHO 4HCIIO TOAYPOBHEN HA SHEPTETUUECKOM YpOBHE?

5.Uro xapakTepu3yeT U KaKue 3HaUCHUs IPUHUMAET MOO0YHOE KBAaHTOBOE YHCII0? UTO XapaKTepu3yeT
KaKWe 3HAYCHHUS MPUHUMAET MarHUTHOE KBaHTOBOe 4ucio? M3 kakoro uucia opOuraneii cocrost S-, p-, d-,
f-mogyposuu? UTo XapakTepu3yeT CHHOBOE KBAaHTOBOE uKcio? Kakue 3HaueHHsT OHO IPUHHMAET?

6. Kak hopmynupyercs npuniun [aynu? Kakue 31nekTpoHbI Ha3bIBalOTCs criapeHHbIMU? Kakue CrimHbI
HUMEIOT CIIapeHHBIC AIEKTPOHBI? UeMy paBHO MaKCHMAaIbHOE YUCIIO JJIEKTPOHOB HAa SHEPTETUIECKOM YPOBHE?

7. Kak ¢popmymnupyrores npasunia Kineukosckoro? Jladite popmynuposky npasuia ['yaaa. [Ipuenure
MIPUMEPBI.

8.Uto Takoe neproa? Kakue OviBatoT nmepuoasl? [louemy neproandeckast cucteMa 3JI€MEHTOB COCTOUT
n3 cemu nepuonioB? Urto Takoe riaBHas moarpymma? Urto takoe moOouHas moarpymmna? Yemy paBHO 4MCIIO
3JICKTPOHOB Ha BHEIITHEM CJIO€ aTOMOB 3JIEMEHTOB TUIaBHBIX MoATpynn? Kak Ha3pIBaIOTCS 3JIEMEHTHI, KOTOPHIE
HaxoJTCs B OfHOM moarpyrmme? UeM OOBSACHSIOTCS HEKOTOpBIE OOIME CBONCTBA 3JIEMEHTOB OJHOMN TJIaBHOW
noarpymnibl? YeM oOBICHSIETCS MEPUOTUICCKOE U3MEHEHN S CBOMCTB XUMUYECKHUX 3JIEMEHTOB M UX COCTUHEHUN
MIpU YBEITUYEHUH MOpsakoBoro HoMmepa? Kak m3aMeHsIOTCS pajuyc aToMa, DHEPTrHs MOHU3AINH, CPOJCTBO K
BJIEKTPOHY, DIAEKTPOOTPULIATEIFHOCTD, METAJUIMYHOCTh M HEMETAJUIMYHOCTH 3JIEMEHTOB B MAJIBIX ITEpHOaaX?

9. UTo Ha3bIBaeTCSA XUMUYECKOM CBs3bI0? KakoBa mprpo/ia Cuil, KOTOpbie 00YCIaBIMBAIOT XUMUYECKYIO
cBs3b? OCHOBHBIE XapaKTEPUCTUKU XUMHYECKOH CBsi3u. UTO Takoe KoBaJieHTHasl CBs3b? UTO MPOMCXOMUT C
JJIEKTPOHHBIMU OOJakaMu Tpu OOpa30BaHWW KOBaJieHTHOW cBs3u? UYto mpemcraBiseT co0oil 001acTh
MepEeKPBIBAHMS 3JIEKTPOHHBIX 00s1akoB? UTo Takoe ou m-cBszu? [lpu Kakux yCIOBUAX OHM oOpasyrorcs? Jls
BCECX JIN q)OpM SJICKTPOHHBIX 00JIAKOB BO3MOXKHO obpa3oBaHKe 3THX cBs3ei? Kak onpesensioT 4ucio o- U -cBs3el B KpaTHBIX cBsA3IX? UTo
Takoe rubpuan3anms aToMHbIX opouTaneii? CkonbKo THOpU/IHBIX opOuTanell oOpasyercs B pesyibTare: Sp-, Sp-, spi-, spid-, spd?- rubpuausanuit? Jisa
MeXaHu3Ma 00pa30BaHMs KOBAJEHTHOH CBs3M: OOMEHHBIH M JIOHOPHO-aKIENTOPHBIA, HA MpUMEpe aMMHaka M MOHa aMMoHHMs. UeMm ompenensercs
BAJICHTHOCTb 3JIEMEHTA, ATOMbI KOTOPOro 00pa3yloT KOBAJEHTHBIE CBSI3H U 110 OOMEHHOMY, U 110 JOHOPHO-aKLENTOPHOMY MEXaHU3MY?

10.  Yro nassiBaeTcs HOHHOH CBS3BIO? Mexy aToMaMM KakuX 3JIEMEHTOB OHa oOpa3yerca? Kakoii 3aps UMEIOT HOHbI METaJUIOB, KAaK OHU
Ha3bIBaloTCA? B Kakue HOHBI IPEBPaNIaloTCs AaTOMBI HEMETAJUIOB IPH NTPUCOSANHEHUH 2TeKTPOHOB? YeM 00yCII0BIEHbI HEHAIIPABIEHHOCTh U
HEHACHIII[AEMOCTh HOHHOM cBs13u? C aTOMaMH KaKHX JIEMEHTOB aTOM BOJOPOa 00bIYHO 00pa3yer BoAopoaHble cBA3u? Kakue BUIbI B3aUMOIEHCTBHS
00ycI1aBJIMBaIOT 00pa30BaHKUE BOJOPOHOI cBsA3u? B kakux npenenax BapbupyeT S3HEprus BOAOPOAHOH cBsi3u?Kakue Tpu BUIa MEXMOJIEKYIISIPHOIO

B3aMMOJICH CTBUS Ha3bIBaIOT BaH-/1ep-BaasibcoBbiMu cuitamu? Yem omnpenensercs Kax bl 3 Hux? Kakoe B3aumozeiicTBie oka3piBaeTcst Haubosee

crmabbM?

11. BHyTpenHsis oHeprus 1 SHTanenus. Tennora 00pa3oBaHUs XHMHYECKUX COCAMHEHHUI.

12. OHepreruueckue dhPexTrl XUMHIECKUX peakuuii. Tepmoxumudeckue pacyeTsl. 3akoH ['ecca.

13. DHTPONHMS U ee U3MEHEHHE IPU XUMUYECKOI peakuuu. JHeprust 'n60ca n HanpaBJEHHOCTh XMMHYECKUX PEaKLHUil.

14. . CKOpOCTh XUMHYECKHX PeaKluii, BAMIHUE HA Hee Pa3IMIHBIX (aKTOPOB.

15. DHeprus aKTUBAIMH XUMHYECKOH peaknuy. MexaHn3Mbl XHMHIECKUX PeaKIuii.

16.  Karams romorensiii reTepor eHHbIH.

17.  Xummueckoe paBHOBecUe B TOMOTr'eHHBIX peaknusx. Koncranra papnosecus. [1punnun Jle-1llaTense, cMelienne paBHOBECHUS.

18. Bopa. XXecTkocTh BOIBI.

19.  dro Takoe pactBop? M3 KaKuX KOMIIOHEHTOB COCTOUT pacTBOp? MexaHU3Mbl paCTBOPCHHUS.

20.  Yro nmaswmator JUIS KOMITOHEHTA B CHCTEME: a) MacCOBOM, MOJIIPHOI U 00BEMHOI1 10J1ei, 6) MacCOBBIM, MOJISIPHBIM M 00bEMHBIM
OTHOLICHHEM?

21. Teopust 21eKTPOIUTHIECKON AUCCOLMANUY €€ OCHOBHBIC IONOXKEHHUS M MIPUIUHBI Aucconuanuy. CHIIbHBIC H CIa0ble JIEKTPOIUTHL
CreneHb H KOHCTAaHTA AU CCONUALNH, (PaKTOPHI, HA HUX BIHsIOIHE. KHCIOTHL, OCHOBAHHS U CONH B CBETE TEOPUH DICKTPOIMTHICCKON M CCO IHAIHH.

22. Bomoponusrit moka3zatens (pH), ero pacder st pacTBOPOB CHIBHBIX U CIA0BIX KHCIOT M OCHOBaHUH. MOHHBIE peaknuy B pacTBOPAX.

23.  wsmmeo peaknusax rugponmsa. ' mapomms coneit, ero Mexanu3M. PakTopsl, CMEIAIoNKe PaBHOBECHE THAPONI3a. 3HaUeHHe THAPOIIN3a.

24, JlucriepcHbIe CHCTEMBI, HX KIaCcCU(UKALNA 110 CTCHEHH AUCIEPCHOCTU H arPEraTHOMY COCTOSHHIO.

25. Komtomamsie pactBopsl. KommonnHoe cocrosiaue BemecTBa. Crioco0b! MomydeHHs KOJIIOHIHBIX PacTBOPOB.

26. Ancopbuust B KOJUIOHIHBIX PacTBOPaX, 00pa30BaHUE MUILIEIUIBL. DIIeKTPHIECKHHN 3apsil KOJIOUIHBIX YaCTHII.

27 Ontryeckue u DJIEKTPUYIECKHE CBOICTBa JUCIIEPCHBIX CUCTEM. KOaI‘yJ’I}[HI/IH KOJIJTONOOB.

28 . OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE TIPOLECCHI.

29 . BHCKTPOXI/IMI/I‘IBCKI/IC IIPOIECCHI.

30 HOTCHI_II/IaJ'II)I METAJUTMIECKUX U T'a30BbIX 3JICKTPOIOB. TanpBaHMYECKHE DIIEMEHTHI.
31 3aKoHBI CDapa,uesI. HpaKTI/ILIeCKOC TIPUMEHEHUE DIICKTPOJIN3A.

32 XUMUYECKIE HCTOYHUKH TOKA.

33 XuMUST METAILIIOB. CTpOCHI/Ie, (1)I/I3I/I‘IBCKI/IB ¥ XUMHYECKHE CBOMCTBA METAJIOB.
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34. Tlonydenue MeTamioB. MeTaJIM4eCKUe CIIaBbl U KOMITO3UThI. XUMHUS S-METaNIOB M HEKOTOPBIX
p- u d-meTamos.

35. Koppo3zust MeTaioB 1 cIiaBoB OT Koppo3un. Onpenenenne 1 KiaccupuKkaiysi Koppo3uOHHbBIX
nporeccoB. XUMHYECKasi KOPPO3HUSI.

36. DnekrpoxuMuuecKkas KOppo3us. MeToabl 3alUThl METaJUIOB OT KOPPO3HUH.

37. Knaccugukanus HeMeTaIoB.

38. ®dusnueckue U XMMHYECKHE CBOMCTBA HEMETAJIOR.

39. IlpumeHeHHE HEMETAILIOB.

40. JKecTKOCTH BOJBI.

41. KomnouaHble CHCTEMBI: Kiaccudukaliys, moaydeHue, CTpOCHHE.

42. CpolicTBa KOJUTOMIHBIX cucTeM. Koarysius

43. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC peaxuuu. Crenenn OKHCIICHHUS. Oxucnurens.
BoccraHoBuTens.

44, Dnextponu3. 3aKOHBI AIEKTpoiu3a. [IpuMenenne >1eKTpoir3a B TPOMBIIIICHHOCTH.

45. DNeKTpoAHbIC MOTEHIINANEI. [ aThBaHUYECKIE IIEMEHTHI.

46. Kopposzusi. Buisl kKoppo3uu MeTaios.

47. CrocoObl 3alUThl METAJIJIOB OT KOPPO3HH.

48. Meramsl. [lonoxenne meramnoB B [lepuoguueckoii Tabnuie. DJIEKTPOHHOE CTPOCHUE aTOMOB
MeraiioB. Kprucramiyeckas perieTka MeTajlioB.

49, dwusnveckrue ¥ XUMUYECKHE CBOMCTBA METAJLIOB.

50. Hemerammel. [lomoxenne HemerammoB B [lepuojmueckoil Tabmume. DIEKTPOHHOE CTPOCHUE
aToMoB. DU3NYECKHe U XUMUUECKHE CBONCTBA HEMETAIUIOB.

51. VYrmepon u xpemuwuil. IIpupomHbie cTpoWTeIbHBIE MaTEpHANbl - HU3BECTHIK, MPaMop, MECOK,
rpanut, rmHa. Coctas, IPUMEHEHUE B CTPOUTENBLCTBE. yriepoa B npupoe. [Ipupomasie kapoonatsr. Coja.

52. .TloHsTHE O BSOKYIIMX BeUlecTBaX. BO3AylIHbIC U TUAPABINYECKHE BSOKYIHE MATEPHAIEI.

53. OO01ue 3aKOHOMEPHOCTH MOYyUEHHS BOKYIIUX BemiecTB. Kiaccudukarius BKyIMX MaTepUaioB.
3HadeHne OO0KWTa, BBICOKOW CTENEHHM AWCIEPCHOCTH TNPH MOMYYSHHH BSDKYIIMX MaTepuainoB. lIpomeccs
CXBaTBHIBaHUS U TBepAcHMA. Koppo3us 6eTOHOB 1 Mepbl OOPHOEI C HEM.

54. CrpoutensHbrit Turc. Bo3mymHas u3Bects. [loaydenune, cTaauu TBEpACHUS.

55. Muwunepamorndeckuii cocTaB TOPTIAHAIIEMEHTa. TBepacHHEe NopTiIananeMenTta. llomydeHue
MOPTJIaHIIEMEHTA.

56. DnemenTsl opraHudeckor xumuu. OCOOEHHOCTH, TEOPUSA XMMHYECKOI'O CTPOCHHS U
KJTacCH(UKAINSI OPTaHNYECKUX COSTUHEHNN.

57. BBICOKOMOJNEKYSIpHBIE COCNMHEHHS. OJIEMEHTapHOE 3BEHO, MOHOMep, momnmep. CrerneHb
nonuMepu3anui. MonekynsapHas Macca noiuMepa. Ceipbe s nonydenns monnmepa. Coiictea BMC.

58. BrIicOKOMOJNEKYIsApHBIE coefuHeHus. [lonmuMepuzanuss W MOJMMKOHJAeHcanus. [lonmydeHue
moNudTHIIeHa W monumpornuieHa. [lomydenne QenondopManpAeruaHbIX CMON KOHAEHcamued (eHoma u
tdhopmanbrernna. [IpumeneHne MoMMMepoB B CTPOUTETHCTBE.

0) KpUTEpUU OICHUBAHHI

[Ipu orenke 3HaHMIA Ha onpoce (YCTHOM) YIUTHIBACTCS:

1. Tlomuora u rmyOMHA OTBeTa (YUUTHIBAETCS KOIMYECTBO YCBOCHHBIX (DAKTOB, MIOHSATHIA
U T.IL);

2. Co3HaTenbHOCTh OTBETa (YYUTHIBACTCS TOHMMaHHE M3JIaraeéMoro Marepuana);

3. Jlormka m3nokeHus Matepuana (YYUTHIBACTCS YMEHHE CTPOUTDH IIEIOCTHBIN, MOCIEIOBATEIbHBIH
pacckas, rpaMOTHO TI0JIb30BaThCS CHIEUATBHON TEPMUHOJIOTHEH );

4. PannoHaIbHOCTH UCIIOIB30BAHHBIX IIPHEMOB 1 CITIOCOOOB PElIeHHs TIOCTaBICHHON yueOHO# 3a1aun
(yuuTBIBaeTCS YMEHHE HCIOJIB30BAaTh HANOOJIee MPOrPECCUBHBIE M P (PEKTHBHBIE CIIOCOOBI IOCTHKEHUS LIEITH );

5. CBoeBpeMeHHOCTb H 3()()eKTUBHOCTH UCIIOIB30BAHHS HATJISAJHBIX TTOCOOMI ¥ TEXHUYECKHX CPEICTB
IpH OTBETE (YUYUTHIBAETCS TPAMOTHO U C TMOJIb30H MPUMEHSTH HATJSIIHOCTDh M JIEMOHCTPALMOHHBINA OMBIT MPH
YCTHOM OTBETE);

6. Hcnonp3oBaHue HOMOTHUTENBFHOrO MaTepraia (00s3aTebHOe YyCIOBHE);

7. PaunoHaJbHOCTH MCIIONB30BaHHUS BPEMEHH, OTBEJCHHOrO Ha 3a7aHue (He 0J00psieTcs 3aTSHYTOCTb
BBINTOJIHEHHUS 3aJaHus], yCTHOTO OTBETa BO BPEMEHH, C YUETOM MHAWBUAYaAILHBIX OCOOCHHOCTEH CTYIEHTOB).
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Onenka Kputepnu onenkn

n/n

2 3

1 O1 TinuuHO

1) mOTHO U apryMEHTHPOBAHO OTBEYAET IO COACPKAHMIO 3aJaHus; 2)
00Hapy)XKMBaeT MOHMMaHWE MaTepHuaia, MOXET 000CHOBaTb CBOH
CYXJICHUS, TPUMEHUTh 3HAHWS Ha MPAKTHKE, IPUBECTH HEOOX OMMBIC
nprMepsl HE TONBKO TI0 YYeOHHKY, HO W CaMOCTOSTEIBHO
COCTaBIICHHBIE; 3) M3/IaraeT MaTepuaj NoCIeAOBaTENbHO M IPABUIIBHO.

X oporo CTYJICHT J]aeT OTBET, YJOBJICTBOPSIOIINI TEM kKe TPEOOBAHUSM, YTO U
2 TUTSL OLICHKU «5», HO JIoIycKaeT 1-2 ommOKH, KOTOPBIE CaM Ke
HCIIPABJISCT.

3 Y IOBJIETBOPUTENEHO

CTyZIeHT oOHapy>KUBaeT 3HAaHWE M TOHUMaHNE OCHOBHBIX TIOJIOXKEHH I
TAHHOTO 3aJaHus, HO: 1) U3Iaraer MaTepual HEMOIHO U JIOMYCKAET
HETOYHOCTH B ONPEETICHUH TOHITHH Ui (hOPMYIMPOBKE MPaBHIT; 2)
HE yMeeT JJOCTaTOYHO TITYOOKO U JI0Ka3aTenbHO 000CHOBATH CBOU
CYXJIEHUS U TIPUBECTH CBOM MPUMEPHI; 3) U3/IaraeT Marepra
HEIOCIIeIOBATENIFHO U JIONYCKAET OIIMOKH.

4 Hey/oBIIeTBOPHTENBHO oy et  OGHApy’KMBACT HE3HAHHE OTBETA HA COOTBETCTBYIOIIEE

3ajlaHue, JIOMyCKaeT OIMMOKH B (OPMYJIMPOBKE OINpeNeNeHnid |
[paBWJI, MCKa)KalOIIMe HMX CMBICI, OECIOpPSJI0OYHO M HEYBEPCHHO
n3nmaraer matepuan. OreHka «2» OTMe4JaeT TaKhe HEIOCTaTKH B
IIOAI'OTOBKE CTyZIeHTa, KOTOpI)Ie SABJISIFOTCA Cep];e?,HbIM HpeHﬂTCTBHCM
K YCIICIITHOMY OBJIAJICHHIO IOCIIEAYIOUIMM MaTEPHAJIOM.

2.5. 3amwuTa 1a00paTOpPHOii padoTHI

a) THUIIOBBIC BOMPOCHI (3a/IaHUs):

Buazners (OIIK-1, OIIK-2):

JlaGopatopnas padora Nel. KomruiekcHBIE COeTUHEHUS.

JlaGopaTopHas padora No2. Xumudeckass KHHETHKA.

JlaGopaTopnas padora Ne3. Peakiinu HoHHOTO 0OMEHa.

JlaGopaTopHas padora Ne4. 'mnponn3 cosei.

JlaGopaTopHas padora Ne5. Onpenenenne oOmIei >KECTKOCTH BOIBI.

JlabopaTopnas pabota Ne6. [lomydeHne u KOarymsIus KOJTONIHO-IUCIEPCHBIX CHCTEM.
JlaGopaTopHas padora No7. OKHCINTENEHO-BOCCTAHOBUTENbHBIC peakiuu. Jlabopatopras padora Ne§.
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

0) KpUTEpUU OICHUBAHUI
[Ipu oreHke 3HAHMI Ha 3aIIUTE Ta0OPaTOPHON PabOTHI YIUTHIBAETCS:
1. VYporenb chopMHUPOBAaHHOCTHA KOMIIETEHITUH.
2. YpOBEHb YCBOEHHSI TEOPETHUECKUX MONOKEHUH JUCHUIINHBI, TPAaBUIBHOCTD (hOPMYITHPOBKH
OCHOBHBIX MIOHATHN U 3aKOHOMEPHOCTEM.
3. VYpoBeHb 3HaHMA (HAKTHUECKOTO MaTepraja B 00beMe MPOrpaMMBl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTb M3JI0KEHUS BOIIPOCA.
5. YMeHue cBs3aTh TEOPHIO C MPAKTUKOM.
6. YMenmue genath 0000IIEHHS, BEIBOIBI.
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Onenka Kputepnu onenkn

n/n

2 3

Orandso CTyIeHT TpaBWIBHO Ha3bIBACT METOJA HCCIEAOBAHUS, MPaBUIBHO
Ha3bIBacT MPUOOP, MPABHIILHO JEMOHCTPUPYET METOUKY UCCIICIOBAHUS
/M3MepeHusl, TPABIIILHO OIICHUBACT PE3yJIbTar.

X opo1io

CTyIeHT TpaBWIBHO Ha3bIBACT METOJA HCCIEAOBAHUS, IPaBUIBLHO
Ha3bIBaCT NPUOOpP, IONMYCKAET CIUHUYHBIC OMIMOKH B JEMOHCTpalluU
METOJIMKH MCCIISIOBAHMS /M3MEPEHHSI M OLICHKE €ro pe3yJibTaToB

Y I0BJICTBOPUTEIIEHO CTyIeHT HEepaBWIHLHO HA3hIBAET METO/T MCCIICIOBAHUS, HO IIPH STOM JacT

3 [paBUJILHOE Ha3BaHUe Mpuoopa. JlomyckaeT MHOXKECTBEHHBIC OIIUOKH B

TIEMOHCTPAIIUU METOIUKN UCCIICA0BAHUS /U3MEPEHUS U OIICHKE €ro
€3yJIbTaTOB

Hey/10B1eTBOPUTENBHO  |CryneHT HempaBWIBHO HA3bIBA€T METOZ HCCIEIOBAHWS, [aeT He-

NpaBUIBHOE Ha3zBaHWe mnpubOopa. He MokeT MpoaeMOHCTPUPOBATH
METOJIMKY MCCIIEIOBAHUS /U3MEPEHUS, 8 TAKIKE OIICHUTh PE3YNIbTaT

3. MeToauyeckue MaTepHasbl, onpeeisioniie MpoueAypbl OLEeHUBAHUS 3HAHUN, YMeHMIi,
HABBIKOB, XapaKTePU3YIOUIUX 3Tanbl ((OPMUPOBAHUS KOMIIeTeH U

[Mockonbky yueOHast AUCIMITIMHA TPU3BaHa (OPMHUPOBATH HECKOJIBKO JIECKPUTITOPOB
KOMITETEHIIUH, TPOIIeypa OLIEHUBAHUS PEalTN3yeTcs MOATAITHO:

1- # »ram: OLCHUBAHHUEC YPOBHA JOCTHXKCHHUA KaXAO0ro H3 3allJITaHMPOBAHHBIX PE3YJIIBTATOB
00y4eHUsS - JICCKPUITOPOB (3HAHW, YMEHWH, BIAJICHWUN) B COOTBETCTBHU CO IIKAJIAMH W KPUTCPHSIMHU,
ycTaHOBJIICHHBIMHA Matpuiieit kommereHnmii OOIl  (mpunoxenne k OOII). DxcmepTHON — OIeHKE
MpenojaBarels IOUIeKAT YPOBHU C(HOPMHPOBAHHOCTH OTIENBHBIX JIECKPUIITOPOB, JUIS OIICHUBAHWUS
KOTOpBIX TpEJHA3HAYEHA JIaHHAs OICHOYHAS MpOIeypa TEKYIIEro KOHTPONS WM TPOMEXKYTOYHOH
aTTECTAI[UH COTJIACHO MATPHUIIE COOTBETCTBUS OIICHOUHBIX CPEICTB pe3yabTaTaM 00yUEHHUS MO AUCITUITIIHHE.

2- JTam: WHTErpajbHAas OIEHKAa JOCTHIKEHUS OOydYarolMMCs 3allIaHUPOBAHHBIX PE3YJIbTATOB

00YYEHUS 110 UTOTaM OTEIbHBIX BUJIOB TEKYIIETO KOHTPOIIS U MPOMEKYTOYHOM aTTeCTAIUU.
XapakTepucTHKA MPOleAyP TEKYIIero KOHTPOJS M MPOMEKYTOYHOI aTTecTAlluu
MO0 U CHUILIINHE

[leproanuHOCTD 1 Crioco0 yuera UHIUBU-

HaumenoBanue ore- Bunpl BcTaBisieMBIX

Ne croco0 IpoBEIEeHUS ITyaJbHBIX TOCTHKEHUN
HOYHOT'O CPEICTBa OIIEHOK
MIPOLEAYPHI o0yJaronuxcs
OILICHUBaHUS

Pa3 B cemectp, o

. BEJIOMOCTb, 3a4eTHAas
OKOHYaHUH ITo nsrTubannbpHON
1. DK3aMeH KHIDKKa, yaeOHasi KapTodKa,

H3YyYCHHS JHC- IIKaie
i mopT¢ oo
[UTUTHHBI

Pa3 B cemectp, 10 n

SKYPHAJ PErUCTPalin
2. |KontponbHas paboTa B Hpolecce 3a4TEHO/HE3AUTEHO yp p pan

KOHTPOJIBHBIX padoT

H3Yy4YCHUA NUC-
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LIUIUIAHBI
o ITo nmsaTrbOaIBbHON
3ammuTa 1aboparopHoii |CHCTEeMaTHYECKH Ha
3. HIKaJe Uin nabopaTopHas TeTpaib
paboThI 3aHITHIX
3a4TEHO/HE3aYTEHO
IIo oxoHuaHUMU .
H3yHeHIS pasIena ITo naTubamibHON
SKypHAaJI YCIIEBAEMOCTH
4, Tect e P [IKAaJIE WX 3a4Te- yp Y
IACHUATUIMHBL MPEIo1aBaTelsl
HO/HE3aYTEHO
5 Cucrematnuecku Ha| [lo narubamibHOM
Ornpoc yCTHBIH

3aHATUAX

XKypHaJ yCIIeBaeMOCTH
HperoaaBaTess

rKaje

Y noBneTBopuTEnbHAs

OllCHKa II0 JUCUMIIIMHE, MOXKET

BBICTABJISATBCS W MpPU  HEMOJHOU
c(hOPMHUPOBAHHOCTH KOMITETEHIIM B XOJIE OCBOCHHS OTICIBHOW YUeOHOH JAMCIHUILIMHBI,

eClin  uX
(hopMupoBaHUE MPEIONAraeTcs MPOAOJKUTL Ha 0oJIee MO3MHUX dTarnax o0ydeHHs, B XO/IE U3y- Yeus JAPYrHx
Y4EOHBIX TUCITUILINH.,
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