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1. ey 1 3ajauM JUCIUIUTAHBI « XUMHSI»

Ilen ocBoeHMs AUCIUTUIMHBI:

- (opMHpOBaHMe 1IeJIOCTHOTO MMDPOBO33DEHHS M pPa3BUTHE CHUCTEMHO-
3BO/TFOLIMOHHOTO CTUJISI MBILLLJIEHUS;

- (opMHpOBaHME CUCTEeMbl XMMHUUECKUX 3HAaHUM KakK (pyHZaMeHTa/JbHOU
6a3bl MH)KeHEePHOM MO/ITOTOBKY;

- (opMHpOBaHMEe HABBIKOB [0 TPaMOTHOMY TIPUMEHEHUI0 OCHOBHBIX
MOHATAM W 3aKOHOB XWMHM B TIpOLlecCeé HAy4YHOrO aHaju3a MpobieMHBIX
CUTYaLUi, KOTOPble MH)KeHeP 0/DKeH pa3pellaTh MpU CO34aHUM HOBOW TEXHUKU U
HOBBIX TEXHOJIOTHU.

- 03HaKOMJIEHMe C UCTOPUeM Y JIOTUKOW OCHOBHBIX OTKPBITUU XUMUU;

IlepeueHb KOMMeTeHLMH, GopMHUpPyeMBbIX B MpoLecce U3ydeHus
JUCIUIIIMHBI « XUMMA»

Komnerenuuun Copepxanue
YK-1 CriocobOHOCTB OCYIIIeCTB/ISTh TTOWCK, KDUTUYECKUM aHa/IN3 U CUHTe3
VMH(pOopMaLMy, IPUMEeHATb CUCTEMHBIN MOXO0Z, /151 PelleHHs IT0CTaB/IeHHbIX
3a/1a4.
OIIK-1 Crnoco6HOCTh YUHTHIBaTh COBPEMEHHBIe TeHIEHLIMY Pa3BUTHsI TEXHUKU U

TeXHOJIOTW B 00/1aCTH TeXHOC(epHOI 6e30MacHOCTH, U3MepPUTeTbHON

Y BBIYUC/IUTETbHOM TeXHUKH, MH(POPMAI[MOHHBIX TeXHOJIOTHH MPU pelleHUH
THIIOBBIX 3a/1a4 B 00/1aCTH MPO¢eCcCHOHaNTBHOM [1eSITeTbHOCTH, CBSI3aHHOM C
3alUTON OKPY>Karollei cpeibl M obecrieueHHeM 0e301aCHOCTH YesioBeKa.

OIIK-2 CrniocobHOCThL 0becrieurBaTh 6€30MaCHOCTD YesIoBeKa U COXpaHeHHe
OKpY>Karolllel cpefibl, OCHOBBIBAsICh Ha MPUHLIMIIAX KYyJIbTYPbl 6€30MacHOCTH
Y KOHLIETILIUYA PUCK-OPUEHTUPOBAHHOTO MbILITIEHUSI

IIK-1 Crioco6eH MOHUMaTh OCHOBHBIE 3aKOHOMEPHOCTH TTPOL[eCCOB
BO3HHWKHOBEHUSI TOPeHUsI U B3pbIBa, PaClIPOCTPaHeHUs U MpeKpallleHus
rOpeHwus, CriocoOeH POTHO3UPOBATh Pa3Mephbl 30H BO3ZIeHCTBHS OMACHBIX
(hakTOpOB TNpU aBapusiX U ToXKapax B TIOMeEIeHUsIX, 3JaHusIX U
COOPY>KeHUSIX, OTKPBITBIX TEXHOJOTMUeCKUX YCTaHOBKaX, UCI0/Ib30BaTh
METO/IUKU OTIpe/iesieHusI TI0’KapHO-TeXHUUeCKUX XapaKTePUCTUK
CTPOUTEJTbHBIX KOHCTPYKIIMM, 3/1aHHH U COOPY>KeHUM, TEXHO/IOTHYeCKOTro
000py/10BaHUs 110 KPUTEPHSIM HaZIEXKHOCTH U pabOTOCIIOCOOHOCTH.

3aiauu AMCIIUILTHHBI:

- OCBOEHME 3HaHWKW O XUMHYECKOW COCTaBISIOLEN eCTeCTBeHHO-Hay4YHOU
KapTHHbI MUPA, BAKHEUIINX XMMAUYECKUX TTOHATHUSAX, 3aKOHaX U TEOPUSIX;

- OB/IaJileHle YMEHUSIMU TIPUMEHSITh TIOlyUeHHble 3HaHUS [ OOBSICHEeHUs
pPa3HOOOpa3HbIX XUMUUYECKUX SIBJIEHWM W CBOWCTB BeILECTB, OL[eHKW pPOJIM XUMHUH B
Pa3BUTUU COBPEMEHHBIX TeXHOJIOTUW U MOTyYEeHUH HOBBIX MaTepUasIOB;



- pa3BUTHE T03HABaTebHBIX NHTEPECOB U MHTE/IIEKTyaTIbHbIX CITIOCOOHOCTel B
TIpoLiecce CaMOCTOSITe/TbHOTO TTPUOOpeTeHnsl XMMUUYeCKUX 3HaHWH C UCIIOIhb30BaHUeM
Pa3/IMYHbIX UCTOUHUKOB UH(OPMAL[MH, B TOM UHC/Ie KOMIIbIOTePHbIX;

- BOCTIUTaHUe YOeXJAEeHHOCTH B T[IO3UTUBHOW pOJIM  XUMHUM B  JKU3HU
COBpPEMeHHOro 00IIecTBa, HEOOXOJUMOCTH XMUMUYECKHM TPAaMOTHOTO OTHOIIEHHSI K
CBOEMY 37I0POBbIO 1 OKpY>Karollleli cpejie;

- IPUMEeHEeHHe TMOTyUYeHHbIX 3HaHUW U yMeHuH fjisi Oe3omacHoro (B TOM 4HcC/e
obecrieueHre TO)KapHO# 0e301MacHOCTH) MCIIO/Ib30BaHUS BeleCTB U MaTepuasioB B
OBITY, CebCKOM XO03fHCTBe M Ha TPOUW3BOJCTBE, PelleHHs] MPAKTUYeCKHUX 3a7ad B
TIOBCE/IHEBHOM JKWU3HW, TIPeJyTPeXJeHUus sIBJIeHHWH, HaHOCSIUX Bpe[ 370POBBIO
YesiOBeKa M OKpYsKatolllel cpefie.

2. IlepeueHb IJIAHUPYEMBIX Pe3y/IbTAaTOB 00yYeHHsI JUCLUILTMHBI
«XHUMHsI», COOTHECEHHBIX C IJIAHUPYeMbIMH pe3y/IbTaTaMH 0CBOEHHUs
o0pa3oBaTe/IbHOI MPOrPaMMBbI

I/IH,Z[HKaTOPBI AOCTHOKeHUA KOMIIeTeHII U HJIaHI/IpyEMBIe Pe3y/bTdTbl 0CBOE€HMUSA

00pa3oBaTe/IbHON MPOrpaMMbI

YHuBepca/jbHbIe KOMIIETeHIIMH

Kareropusi: cucteMHOe 1 KpUTHUYECKOe MbILIJIEHHE
Crnioco0eH OCYHIeCTB/IATh TNMOUCK, KPUTHYECKHH aHA/IM3 U CHHTe3 HH(OpMAIUH, MPUMEHSTh
CHCTeMHBIHM NOJX0/] /I pellleH|s1 MOCTaB/IeHHbIX 3aa4y. YK- 1

3Haer: 3Haer:

MpUHLUIBL cOopa, oTOOpa M 00001ieHHsT WHPOPMAIMAPUHIMITEI ~ 0TOOpa  WHGOpPMaLUK O

METOAVKM  CUCTeMHOr0  MOAXOoJa  [JJi1  pelleHM3UKO-XUMUYEeCKMX U I10’KapooIacHbIX

nipodeccroHambHbIX 3afau. YK-1.1 CBOMCTBAaX BeLeCTB W MaTepuajaoB U3
pa3MMUHbIX ~ WCTOYHUKOB  (yueOHUKH,
CIIPABOYHbIE MTOCOOUSI, UYHTEPHET-PeCypChI)

YMeer: YMeer:

aHa/IM3UpOBaTh M CUCTEMaTU3MPOBATh Pa3HOPO/HbIE | aHAIM3UPOBaThb  JlaHHble  pa3/IM4YHbIX

JlaHHble, OLleHMBaThb S(P(PeKTHBHOCTb TMpOLeJypP | UCTOUHHMKOB, KPWUTHUECKU OLeHUBATh U

aHasmm3a mnpobreM W TPUHATHS  pelleHWd B | CpaBHUBATh TeopeTUuecKue u

ripoeccroHanbHOM fesTeibHOCTH. YK-1.2. SKCTlepUMeHTa/lbHble  [JaHHble  (pU3MKO-
XMMHWUECKUX CBOMCTB BelLeCTB

Bnageer: Bnageer:

HaBbIKaM{ HAy4HOTO IIOMCKA Y MPaKTUUYecKoil paboThiHABbIKAaMM IOMCKa uH(popMauyu U3

MH(OPMAIIMOHHBIMU UCTOYHHUKAMU; MeTO/jaMU TIPUHSATHA3MAYHBIX ~ WUCTOUYHMKOB  (yueOHMKH,

pemieHuii. YK-1.3 CrpaBOYHbIE MOCOOHsI, UTHTEPHET-PECYPChI)

O6wmenpodeccHoHA/IbHbIE KOMIIETEHIHH
Crnoco0eH yUuTHIBaTh COBPeMeHHbIe TeH/eHI{MH Pa3BUTHSA TeXHUKH M TeXHOJIOTHIl B
o0s1acTu TexHocepHO 0e30MacCHOCTH, H3MePHUTEeTbHON U BHIYUC/IUTETbHON TEXHUKH,
“H(OPMAIMOHHBIX TEXHOJIOTHH NPH PellleHNH THIIOBBIX 33/[a4 B 00/1acTH
npogecCHOHA/ILHOM AeiITe/IbHOCTH, CBA3AHHOM C 3alI[UTON OKPY)Kalolel cpebl U
obecnieueHueM Oe3onacHocTH yenoBeka. OITK-1
3Haer:

coBpeMeHHble  MH(OpPMAalMOHHbIE  TEeXHOJIOTUH

3HaeT:
Microsoft Office Standard (Word, Excel,

nporpaMMHbie CpeAcCTBd, B TOM 4YHC/Ie OTeUeCTBEHH

orccess, PowerPoint, Outlook, OneNote,

TPOM3BO/ICTBA, [JIsl pellieHusi 3a/jau npodeccuoHab
nesrenbHOCTH. OITK-1.1.

I

@nblisher) — IMTakeT opuCHBIX TIPUTOKEHUI
[Kommepueckas (Volume Licensing)]; I[10-




D86-664,

Adobe Acrobat Reader DC
[TpunoxkeHue sl CO3AAHUS U TIPOCMOTPA
3/IEKTPOHHBIX MyO/WKal[uii B  ¢opmare
PDF [BecmiarHas]; I10-F63-948;

- 7-Zip —  @alisioBBIM  apXuBaTOp
[BecrinatHas ISt pelLleHus
nipodeCcCUOHABHBIX 3a/jau

YMeer: YMeer:

BLIOMpaTh COBpPEMeHHble cpeficTBa obecrieueHust | BBIOMpPATh COBpEMEeHHbIe cpe/CcTBa

Mo)KapHO# 06e30mMacHOCT 0OBEKTOB U OIOBeILeHUs]
MoJiel, B TOM UHMC/Ie OTeUeCTBEHHOTO MPOM3BO/ICTBA,

Npe/j0TBpallleH’s] BO3ropaHull U CpefCcTBa
NpeKpalljeHUs] TOPeHUs] OpraHuvecKux |

ISt pelieHust 3a/1au ripoecCHOHaNLHOM | HEOPraHWYeCKUX Bell[eCTB U MaTepuaioB
nesitenpHOCTH. OTTK-1.2

Bnapeer: Bnapeer:

HaBbIKaMU TIPUMEHEHHsI COBPEMEHHBIX Cpe/CTB | HaBbIKaMU [PUMEHEHHsS COBPEMeHHbIX
VHJWBU/lya/lbHOW W KOJIJIEKTUBHOW 3allliThl, B TOM | CPeZCTB WHVBU/TyallbHOU u

yuC/ie 0TeueCTBeHHOr0 TTPOU3BOACTBA, MPU pelleHrur
3a/1au npodeccroHanbHOM AesitesibHOCTU. OIMK-1.3

KOJIJIEKTUBHOM XMMUUYECKOU 3allUThI

Croco0eH o0ecrieunBaTh 0€30MaCHOCTD Ye/I0BEKa U

OCHOBBIBAAACb Hd ITIPUHIHUIIAX KYJ/IbTYPbI 0e30macHOCTH U KOHIENNIMH PUCK-OPUEHTHPOBAHHOI'(

mbinieausa. OITK-2

COXpaHeHHe OKPY)XamIel cpejpl,

3Haer: 3Haer:

OCHOBHBIE TIOJXOZbI K 00ECITeYeHHIO0 3KOJI0TMUeCK@EHOBHbIE TIOHATUS u 3aKOHBI
0e30MacHOCTH XWMHUECKUX TIPOLIeCCOB, TIPABOBYHO| JKOIOTUUYECKOMN XUMUH; OCHOBHBbIEe
HOPMaTUBHO-TEXHUUYECKYI0 [JOKYMEHTAlMI0 MO OXPAHEUHLMIIBI 3all[UThl OKpY>Karolleld Cpezbl
TPyZa, XUMHUUYECKOU 0e30macHOCTM W  OXDAKME  AHTPOMOTeHHBIX U TIPUPOAHBIX
okpykaroie cpegpl. OIMK-2.1 3arpsi3HUTe/Ier

YwMmeer: YwMmeer:

MPOM3BO/IUTE OIIEHKY obecrieueHrsi 0e30MacHOCTH | TTPOU3BOIUTh OLIEHKY Xapakrepa
yesioBeKa U OKpY’Karolllell cpefibl UCXO/sl W3 YPOBHs | 3arpsi3HeHUs OKpY>Katolen cpefibl
Jonyctumoro pucka. OITK-2.2 XUMHUYECKUMU 3arpPSA3HUTENISIMU

Bnageer: Bnageer:

HaBbIKaMH BbIOOpP METO/IOB W/W/IN CPeJCTB 0becrieueHmaBbIKaMU 9KCIIepUMeHTaTbHOM
6e30macHOCTH uenioBeKa M 0e30MacHOCTH OKPY Karoli&aueCcTBeHHOM OLIeHKH! Ha/Inuust

Cpefibl, OTBEYAIOIIUX TpeboBaHusiM B 067a
obecrieueHust 6e30TaCHOCTU, CHVWKEHUS PUCKOB, B 1
yucse B 00/1aCTH MUHUMM3ALIMA BTOPUUHBIX HEraTUBH

CBATPSI3HUTENEN BOJBI U BO3/lyXa, a Takxe
"OWETOZIAMH YCTPaHeHUs 3arpsi3HUTeNnen
BIX

Bo3gericteui. OITK-2.3

HpO(l)ECCI/IOHaJIbeIE KOMIIeTeHI U

Twun 3aga4 npodeccuoHaIbHOM JeATebHOCTH: [IP0eKTHO-KOHCTPYKTOPCKUM

CnocofeH MOHUMATh OCHOBHbIE 3aKOHOMEPHOCTH TNPOLIECCOB BO3HUKHOBEHHUS TOpPEeHHs
B3pbIBa, PAacCpOCTPAaHeHUsI U NMPeKPAIleH!sI TOPEeHMs, CII0C00eH MPOrHo3MPOBaTh Pa3Mephl '
BO3/lelicTBMA oOmNacHbIX (aKTOpOB mNpH aBapusaxX M MOXKapax B IMOMEMIeHUSX, 3JaHHUX
COOpPY)XeHUAX, OTKPBITBIX TEXHO/IOTHUECKUX YCTAHOBKAX, MCN0/1b30BaTh METOAUKHM OIpe/ie/ieH
M0)KapHO-TeXHNUYEeCKNX XapaKTepPUCTHK CTPOUTENbHBIX KOHCTPYKIUM, 3JaHUH U COOPYIKeH]

TEeXHOJIOIrn4eCKoro 060py}:[0BaHl/IH 10 KpUTepuam H

A& KHOCTH M padoTocnocobHocTu. ITK-1

3HaeT:

3HaeT:

OCHOBHBIe 3dKOHOMEPHOCTHU rmpoLneccoB
BO3HUKHOBE€HHUA TOPEHUA W B3PbIBA HA Pda3HbIX
CTaJuAX pa3BUTHUA I10Kapad.

OCHOBHbI€ 3dKOHOMEDHOCTH TIIPOTE€KaHHSA
XUMHNYeCKHUX peaKI_II/Iﬁ , B TOM 4yucie
peaKqu/'I ropeHwus; OCHOBHGLIE

T10KapOOoTIacHbIe CBOMCTBA OpPraHUYeCKUX




M HeOpraHW4eCKuXx BeleCTB

YMmeer: YMmeer:

MPOTHO3WPOBaTh  pa3Mepbl  30H  BO3[EWCTBUS | IPOU3BOJUTH OLIEHKY BO3MO>KHOCTHU
OmacHbIX (PAKTOPOB TpU aBapusix M TIOXKapaxX B | TIPOTeKaHUs peaxiiui, MPOM3BOAUTH
TOMeLLIeHUsIX, 3[aHUSIX U COOPY)KEeHUSIX, OTKPBITBIX | paCueTbl [0 YypPaBHEHUSIM XUMHUYECKUX

TEXHOJ/IOTUYECKHX YCTAdHOBKAX.

peakiiii, pacueTbl TeTuioBoro OamaHca

peaxL1ii rOpeHust

Bnageert:

Bnageert:

HaBBbIKOM HCI10/Ib30BaHUsI METO/IOB pacueTa 3/1eMeHTOR
KOHCTPYKTHMBA 3[,aHUM U COOPYIKEHUH,
TeXHOJIOTUYECKOTr0 000pYy10BaHUS 110 KPUTEPHUSIM
HaZIeXKHOCTH 1 paboToCrocoOHOCTH.

HaBbIKaMU TeOPeTUYeCKOU U
9KCITIepUMEHTAa/IbHOM OLIeHKU TT0’KapHOU
OIaCHOCTH BeLleCTB U MaTepranoB

3. MecTo AMCHMIUTUHBI «XMMHS» B CTPYKType OCHOBHOM
npodeccHoOHATLHON 00pa3oBaTe/IbHON MPOrPaMMbI

MuctmrirHa 51.0.09 «XuMust» OTHOCUTCS K 00s13aTe/TbHOM YaCTH OCHOBHOM
npodeccrioHaIbHOM 00pa3oBaTe/TbHOM MPOrpaMMbl OakKaiaBprara o HarpaBIeHUI0
nogroroBku 20.03.01 «TexHochepHast 6e30macHOCTb», HarpaBAeHHOCTh (MPOdUb) —

[MTorkapHasi 6e30MacHOCTb.

4. CTpyKTypa U CcoAepKaHue JUCLHUIIMHbI « XUMHUA»

OO1miass TPyJ0eMKOCTh AUCIUIIIMHBI COCTaB/IsgeT 5 3aueTHBIX eguHuil, 180

YacoB.

4.1 PacnipejesieHre TPYAOEMKOCTH y4eOHOU JUCHUILUIMHBI 110 BUAAM padoT

1o ceMecrpam u opmam o0yueHUs

A1 3a0uHOM (DOPMBI 00yUeHHs

TpymoeMKOCTb
Bup yue6HO# paboThI o
3.e. yac. Kypcam
1

OO01iast TPy/J0EMKOCTb AMCLUIUIMHBI 110 y4eOHOMY 5 180 180
T/1aHy
KoHTtakTtHasi paboTa, B TOM UHcIe: 18 18
AyauTOpHBIE 3aHATHS 16 16
Jlekumu (J1) 6 6
[Tpaktrueckue 3ansitus (I13) 6 6
JlabopartopHsble paboTsl (JIP) 4 4
KoHcybTaium nepeji 3Kk3aMeHOM 2 2
CamocrositenbHas pabora (CP) 153 153
B TOM UHCJIE:
JK3aMeH 9 9




4.2. TemaTHueCcKH# N/IaH, CTPYKTYPUPOBAHHbBIN 10 TeMaM (pa3jesiam) C
yKa3aHHeM OTBe/IeHHOI0 Ha HMX KO/IMYeCTBa aKa/[eMUYeCKHX YacoB ¥ BU/IOB
y4eOHBIX 3aHATHH

AJIsA 3a049HO (opMBI 00yUeHuUst

KommuecrBo uacos
10 BUlaM 3aHATHH
& ®
§ ] & % =
Ne HaumenoBanue Tem Z 2 E g E
nm = g £ & Sl a
Q ) [ S a | =
@ 1§ |E |28/ Eegl5|8
= X eaol| 88| Y| E
g g |8 &g 5| 3
= = BEae|lOa| M| X
1 2 3 4 5 6 7 81 9
Pa3pen 1. BBeieHue B 0011y10 XMMHIO
1 Ponb xvmuu B nnokapHom fese. OcHOBHble | 17 2 2 13
TIOHATHS U 3aKOHBI XUMUH.
2 [Tepuognueckuii 3akoH [1.V1. MeHzeneeBa 10 10
Y CTPOEeHHe aToMa
3 OCHOBBI pajMOXUMUU 5 5
4 [TokapHast 0r1acCHOCTb HEOpPraHUYeCKUX 10 10
BellleCTB
Pazpgen 2. Xumus pactBopoB. /ucniepcHbie cricTeMbl. OCHOBBI 3/IEKTPOXUMWH
5 CBoiiCTBa pacTBOPOB 17 2 15
6 OCHOBHBIe IUCIIepCHBbIe CUCTEMBI 10 10
7 OxucnurensHO- 15 2 13
BOCCTaHOBUTEJIbHBIETIPOL|eCChI
Pazgen 3. OCHOBHBbIE 3aKOHOMEPHOCTH NMPOTeKAHUA XUMHNYECKHUX MPOLeCcCOB
8 TepmoarHaMUKa XUMHUYECKHX MPOLIECCOB 17 2 15
9 O/1IeMeHTbl XUMUUeCKOW KUHETUKHU 15 15
Pa3pen 4. OcHOBbI OPraHUYeCKON XUMHU
10 OcCHOBHBIE TeOopeTHYeCKue I0JI0KeHUs 10 10
OpraHUYeCcKOU XUMHH.
11 IToxkapHast OracHOCTb yIJIeBOJOPOZ0B 12 2 10
12 ITo>xapHast 011acHOCTb 12 2 10
KHUC/IOPOZCOZleprKallX OpraHu4eCcKux
CcoeJIJMHEeHUM
13 [Tosnmvmeps! ¥ MOJIMMEepHbIe MaTeprasbl 11 2 9
14 X¥MHUS ¥ 3allUTa OKpYy>Katollel cpeibl 8 8
Koncynbranus 2 2
JK3aMeH 9 9
Hroro 180 6 6 4 153 ([ 2] 9




4.3 Copep)kaHue JUCLUIIMHBI /1A 00yJarOIMXC:
3a09HOM (hopMBI 00yUeHHsI
Pa3pen 1. BBEAEHUE B OBIIYHO XUMUMIO

Tema 1. Ponb xumMuu B noxxapHoM jesie. OCHOBHbIE MOHATUS U 3aKOHBI
XUMHUH

JIeknus. MeCTo XMWY CpeJy CrieljuajbHbIX JUCLIUIUIUH B [I0XKapHOM /JieJie.

XUMus Kak pasfiesl eCTeCTBO3HaHUsA. MeCTO XUMHU B CUCTeMe HayK. 3HaueHue
XUMUU B (POPMUPOBAHUH MaTepUaMCTUUECKOTO0 MUPOBO33peHUsl. XUMUSI KaK HayKa
0 BeljecTBaX Y UX rMpespaiieHussx. OCHOBHble WCTOPUYECKHWE BeXW PpPa3sBUTHUSA
XUMUUECKOU HayKU U TeXHOJIOTHU.

OCHOBHbIE TOHSITUST U 3aKOHbI HEOPraHWYeCKOU W OpraHUYecKOW XHUMWHU:
3aKOH COXpaHEeHHUsI MacChl BEIeCTB, 3aKOH TMOCTOSIHCTBA COCTaBa, 3aKOH O0BEMHBIX
OTHOILIEHWM, 3aKOH ABOraJJp0 M €ro cJjieacTBus. Mosiekyna, aTOM, XUMUYECKUM
3JIEMEeHT, IPOCThIe U C/IO)KHbBIe BelleCTBa, a/VIOTPOITHs, OTHOCUTE/IbHbIE aTOMHbBIE U
MOJIEKY/IsIpHbIE MaCChl, BaIEHTHOCTb, XMMHUUeCKHe PeakliMM U UX KiaaccudUKarLys.

IIpakTnuyeckoe 3aHsATHe. (OCHOBHbIe TIOHATUSI XUMWUM. PacueTbl TI0
YPaBHEHUSIM XMMHUUECKHMX peakiuu. PacueT uymcia MoOb BellecTBa, pacyeT
KO/TMUeCTBa CTOPEBIIETO BeIlecTBa M MPOAYKTOB PeakiiuH, pacueT o0bemMa BO3/yXa,
HeoOXO0MMOTro /IJIsi CrOpaHusl BellleCcTBa. VIcronmb3oBaHHe OCHOBHBIX 3aKOHOB XUMUU
[UIS TI0>KapHO-TeXHUUYeCKHUX pacyueTos.

CamocrosiTesibHasi padoTa. 3aKOH 3KBUBa/IeHTOB PuxTepa.

PexkomeHnyemasi iuTeparypa:

OCHOBHa# [1, 2];

[OTIONTHUTe/NbHAA [3, 4].

Tema 2. Ilepuognueckuii 3akoH [[.11. MeH/jes1eeBa U cTpoeHue aToMa

CamocrosiTesibHass padoTa. CyLLUHOCTb MEepUOANYEeCKOrO 3aKOHa.
CTpyKTypa Tab/UI[bl TIEPUOAMUECKON CHUCTeMbI 371eMeHTOB. 3HaueHWe OTKDBITHS
TIepUOIAUeCKOro 3aKOHa /IS MOC/IeAYIOLero pa3BUTHS XUMHUU KaK HayKHU.

Pa3BuTHEe OCHOBHBIX TIpeACTaBAe€HUM O CTpoeHUM artoMma. CoBpeMeHHbIe
KBAaHTOBO-MeXaHUYeCKue TIpe/CTaB/JieHusi O CTPOEeHUM aroMa. XapaKTepucCTHKa
SHEPreTUUYeCKOr0 COCTOSIHUSA 3JIEKTPOHA KBAaHTOBBIMU 4ucaaMmu. [IpuHuun Ilaymu.
OneKTPOHHAasi CTPYKTypa aTOMOB, 37IeKTPOHHbIE MacriopTa 3/IeMeHTOB, S-, p-, d-, f-
yeMeHTbl. OCHOBHBIE si/jepHble YacTULibl. VI30TOMbI.

PexkomeHyemasi iuTeparypa:

OCHOBHa# [1, 2];

JOTIOTHUTeNbHAA [3, 4].

Tema 3. OCHOBBI pajHOXUMHUU



CamocrosiTennbHass padora. Turbl MOHU3UPYIOLLETO U3MydyeHUsi. MeTo/bl
pervcTpanuu pafioakTUBHOIO U3nyueHus1. V30Tonbl. TUIBI g1epHBIX peakLyu.

[Tepuop mosnypacnaza “u30TomnoB. Vcrnosb30BaHue siiepHOM SHEPrUu.

PekoMeHyemas 1ureparypa:

OCHOBHa [1, 2];

[OTIOTHUTe IbHAA [3, 4].

Tema 4. IloxapHasi 0I1aCHOCTb HEOPraHMYeCKHUX BellecTB

CamocrosiTenibHasAs pabdora. Peakiun, XxapakTepusyrolipe CBOWCTBa
OCHOBHBIX KJ/IACCOB HEOPraHWYeCKUX COeJWHEHWM — KHUCIOTHBIX M OCHOBHBIX
OKCHUIOB, TUJPOKCHUJIOB, KHCJIOT, COJiei; Tio)KapHas OIacHOCTb YyA0OpeHui.
OCHOBHBI€E K/IaCChl HEOPraHUYeCKUX coeluHeHuM. [IpocThie BeljecTBa U XUMUUECKHe
coequHeHus1. Metamibl U HemeTa/yibl. OKCHUIBIL, TUAPOKCUABI, KUCIOTbI, COJIU:
K/IacCU(UKalysi, MoayuyeHre, XMMUUecKhe CBOMCTBA. ['eHeTHueckasi CBSI3b MEXIY
K/IaCCaMU HeOpPraHU4eCKUX COeMHEeHUN.

[TokapHasi oMaCHOCTh HEOPraHWUeCKUX COeJWHEHUM: rOproure U Heroprouve
HeopraHuyeckre BellleCTBa; Bell[eCTBa, OMNAacHble TMPU B3aWMOJIEUCTBHUU C BOJIOM;
HEroprouuve BellecTBa, MPeACTaB/sSIOLIMe TI0)KAPHYIO OINMAaCHOCThb; BeLeCTBa,
CaMOBOCII/IaMeHso1ecs Ha Bo3ayxe. OrHesanjyurHble NOKPBITHUS.

PexkomeHnyemasi iuTeparypa:

OCHOBHa# [1, 2];

JOTIOTHUTe/NbHAA [3, 4].

Paszgen 2. XUMUA PACTBOPOB. JUCIIEPCHBIE CUCTEMBbI.
OCHOBBI 3JIEKTPOXNMHUN

Tema 5. CBoMCTBa pacTBOPOB

Jlekusi. OOpa3oBaHue pactBopoB. ConbBaTrailsg W ryjpatanus. Teopus
obpa3oBanus pactBopoB [1.1.MeHzeneeBa. TepMoarHaMHUUeCKre OCHOBBI Tpoljecca
pactBopeHusi. CyMMapHbIi TerIoBoi 3(¢GeKT pacTBOPEHHs BelecTsa .

PacTBopuMOCTh ¥ (akTOpbl, BAWSIOIIME Ha Hee: MPUPOJAA BelecTBa W
pacTBOpHUTe/Isl, arperaTHOe COCTOSTHME, BHEILIHWe YC/IOBUs (Temreparypa, JaBieHue).
PactBoprMOCTh ra3oB B KUAKOCTAX. 3aKOH ['eHpu. I[laprmanbHoe JaBiieHue, 3aKOH
HanpToHa. B3aMHasi paCTBOPUMOCTD YKUJKOCTEN.

KonmnuratuBHble cBoOWCTBa pacTBOpPoB. McmapeHuwe >xuakocTen. [laBieHue
HacCbIeHHOro mnapa. 1-U 3akoH Payng. Temreparypa KureHds Y TemriepaTypa
3aMep3aHusl pacTBOPOB. 2-i 3akOH Paynsa. OcMmoTrueckoe [aB/jieHue, 3aKOH BaHT-
Todda.

CamocrosiTennbHass  pabora. Knaccudukaiuss  pactBopoB.  Crioco0bl
BbIpakeHusl COCTaBa pacTBOPOB.

Bopa. Haxoxpenue B npupoge. CocTaB U CTpPOeHHe MOJIeKY/Ibl BOJBI.
OcCHOBHbBIE (PU3HMKO-XMMUYECKHEe CBOMCTBA BOJPBI.
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buHapHbIe )XUaKre cuCTeMbl. 3aKOH Payiisi U OTK/IOHeHHs OT Hero. Pa3zieneHuve
MHOT'OKOMITOHEHTHBIX XUAKUX cucTeM. 3aKOHbl KoHOBasoBa.

Knaccudukaliiyss roprouvx >KUAKocTeld. PacueT OCHOBHBIX XapaKTepUCTHK
TOPIOUUX JKUJKOCTEM.

Teopusi 3/1eKTPOUTAUECKOU Juccoupaluu AppeHuyca. KaTMOHBI ¥ aHUOHHI.
I'vgparaius noHoB no M.A.KabnykoBy. CoBpeMeHHbIe TIpe/ICTaB/IeHHsT O TIPOLjecce
JUCCOLIMALIUM.

Crerienb pauccoimaniuv. CuwibHble U cjabble 3/eKTpoiuThl. KoHcTaHTa
JUCCOLMAIINM C/1a0bIX /IEKTPOMTOB. 3aKOH pa3baBnenus: OcTBaiba.

Oucconmaumsi  KUCJIOT, THMAPOKCUAOB, COMed B CBeTe  TEOpUM
3M1eKTPOIMTUUECKOW AUCcoalui. IOHHO-MOJIeKy IsipHble YpaBHEHUS.

KucnoTHO-OCHOBHBIE CBOMCTBa BellleCTB. Jluccoumanys BoAbl. VoHHOe
ripour3BejieHue Boibl. BomopoaHblil 1okasaTens pH.

PexkomeHnyemas iureparypa:

OCHOBHas [1, 2];

IOTIOJTHUTe/IbHAA [3, 4].

Tema 6. OcHOBHBIe JHCIIepCHbIE CUCTEMBI

CamocrosiTesibHasi  pabora. [ucriepcHoe  COCTOsTHUe  BellleCTBa.
HucnepcuoHHas cpejia v gucrepcHasi (pasa. Y Cl0BUSI CYLeCTBOBaHUS JAUCIEPCHBIX
cuctem. Kiaccudukaiusi [UCMEPCHBIX CHUCTEM MO arperaTHOMy COCTOSIHUIO U
cTerieHd pAucriepcHocTu. CBOOOJHO- W CBSI3HOJAWCIIEDCHBIE CUCTeMBI. Y iefnbHast
MOBEPXHOCTh JucriepcHoM (a3bl. CocTosiHME BellleCTBa Ha rpaHulie paszena (@as.
[ToBepXHOCTHAas1 SHEPrUsl ¥ IOBEPXHOCTHOE HaTsKEHUe.

[ToBepxHOCTHBIE siBjieHUsI. CopOIMs M COpOI[MOHHBIE MPOI[eCChl. AncopOorus,
abcopOIMs, XeMoCOpOLIMS ¥ KalmIaspHas KOHAeHcalus. VMi3oTepma IMoBepXHOCTHOTO
HaTsokeHUsi. [loBepxHOcTHO-akTUBHBIE BemlecTBa (ITAB). Knaccudukanus TTAB.
AjcopOiuyst Ta30B M TIAapOB Ha TMOBEPXHOCTU TBepAbIX Tel. OCHOBHBbIE MPUHIUTIBI
XpomMaTorpauueckoro pas/ie/ieHus BellecTB.

OrnThueckue, KUHETUYECKHe U 37IeKTpUUeCKUe CBOMCTBA JUCIEPCHBIX CHUCTEM.
YCTOMUMBOCTL W KOAryJsiijusi JUCIIePCHBIX CUCTeM. @aKTOpbl yCTOMUYMBOCTHU
JVCTIEPCHBIX CUCTEM: KWUHETUYeCKWW, 3JIeKTPUYECKUM, CTPYKTYPHO-MeXaHUYeCKUM.
Koarynvpytoiee gerctBue 3/1eKTPOMTOB. Pa3pyliieHue AUCTIepCHBIX CUCTeM. [IbiM
Y ero XapaKTepUCTUKHU.

PekomeHnyemas iuTeparypa:

OCHOBHa# [1, 2];

IOTIOJTHUTe/IbHAA [3, 4].

Tema 7. OKHC/TUTE/TbHO-BOCCTAaHOBUTE/TbHbBIE MPOIeCChHI

JlabopaTropHasa pabora. CylHOCTE OKHC/IUTETHbHO-BOCCTaHOBUTEIBHBIX
peakiuii. CrerneHb OKWCAEHWST W BaJIEHTHOCTb. MeTOAMKa  COCTaBJ/IEHUS
OKHMCJIUTETbHO-BOCCTAHOBUTE/ILHBIX PeaKIHH.



OKUCIUTENTBHO-BOCCTAHOBUTE/IbHBIE  CBOWMCTBa  BelleCcTB.  BaHenive
OKHWCJIUTe/IM ¥ BOCCTAHOBUTEM U UX MecTO B [leproamueckor cucTeme 371€MeHTOB.
[TokapooracHble CBOKMCTBA OKHC/IATE/IEN U BOCCTaHOBUTEEH.

CamocTosiTesibHasA padora.

CkayoK MOoTeHLMala Ha rpaHulie pa3zena a3 B 3JIeKTPOXUMUYECKON CUCTEME.
[IBOMHOU 31€KTpUYecKud «1oM W ero crpoeHue. ['anbBaHmueckass Lemnb. I[C
ra/lbBaHUUeCKOTO 3J/ieMeHTa. OJIeKTPO/IHble TIOTeHI[Masbl. Psi  HarnpshkKeHUu
MeTa/uI0B. YpaBHeHue HepHcra.

OneKTpoxuMuueckrde cucteMbl. Kiaccudukaius raibBaHUYeCKUX 3/1eMEHTOB.
[lepBuuHbIe, BTOPUUHBIE, KOHLIEHTPAL[MOHHbIE, TOTUIMBHbIE 3/IeMEHTbl. XUMHUYeCKHe
VICTOYHUKHU 3JIEKTPUUECKOM SHEePTUHU. AKKYMYJISITOPBI.

XvMHU4YecKas U 31eKTPOXUMHUYeCcKasi KOppo3usi MeTa/uioB. MeTo/bl 3allUThl OT
KOppo3ur (MPOTEKTOpHasl, KaTOAHas, aHOJHasi, XWMUUeCKas, aHTUKOPPO3UOHHbIE
TTOKPBITUS).

PekomeHjlyemasi iuTeparypa:

OCHOBHa [1, 2];

JOIIOJTHUTeJIbHAA [3, 4].

Pazpen 3. OCHOBHbBIE 3BAKOHOMEPHOCTMU ITPOTEKAHUA
XUMHNYECKUX ITPOLHECCOB

Tema 8. TepmoguHaMuUKa XMMHUUYECKHUX MPOLIeCCOB

IIpakTHueckoe 3aHaTHe. [IpeameT xuMHUuUecKou TepMoAWHaMUKU. [loHsATHe
TepMOJMHAMUUECKOM cucTeMbl. [lapamMeTpbl COCTOSIHUSI M TepMOJWHAMUYECKUe
byHKUMM cocTosiHusA. [lepBbili 3aKOH TepMOAWHAMUKU. JHEpreTvka XUMHUUYECKHUX
rpoLeccoB. BHyTpeHHss1 5Heprust U 3HTa/bNUA. 3akoH ['ecca v C/ieiICTBUS U3 Hero.
TerioThl 0Opa3oBaHUs W TOPeHUs BellleCcTBa. TepMOXUMHWUeCKHWe PpacueTbl, HX
WCII0J/Ib30BaHME B MOXKapHO-TEXHUUECKHX pacueTax.

CamocrositennbHasA padora. OrljeHKa TOKapHOH OIMACHOCTU BEI[eCTB T10
TerjioTaM 00pa3oBaHUsI. Buabel TemmnepaTypel ropeHusi. Pacuer TemmepaTypbl
rOpeHwUsl.

Bropoit 3akoH TepMoAMHAaMHKU. BO3MOKHOCTb M HampaB/ieHue MNPOTeKaHUs
XUMHUUeCKUx rmpoiieccoB. OOpaTvMble XUMUYeCKHe TIpOLIeCcChl, XHWMHYeckoe U
da3oBoe paBHOBecHe. OHTpPOMNMSI KakK Mepa HeyIopsJO4YeHHOCTH CUCTEMBI.
V3mMeHeHMe SHTPONMM B XWMHUUYECKUX Mpoleccax U Tpu (a30oBbIX Iepexojax.
OnHeprusi ['mbbca Kak KoOnMuecTBEeHHass Mepa BepOSTHOCTH W HarpaBleHHOCTH
CaMOIIPOU3BOJILHOTO TIPOTEKaHWs] XUMHUeCKuX peakiui. OLleHKa M0KapHOU
OTMaCHOCTU XMMHUeCKUX TIPOIIeCCoB 10 3Hepruu I'nboca.

PekomeHiyemas iuTeparypa:

OCHOBHa# [1, 2];

JOIIOJTHUTEe/IbHAA [3, 4].

Tema 9. J/1eMeHTbI XUMHYECKOU KUHeTUKH
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CamocrositennbHasAa padora. OCHOBHble TIOHATUS XWUMHUECKONW KHHETHKH.
['oMOreHHble U TeTepOreHHble CUCTEeMbI, TOMOTe€HHble U TeTepOTreHHble DPeaKLUU.
CKOpOCTb TOMOT€HHOM Y TeTepOreHHOM peakl{iy ¥ MeTO/IbI ee peryJMpoBaHusl.

BivisiHue KOHLIEHTpallMM pearvupyroluX BeIecTB Ha CKOPOCTb XWUMHYECKOU
peaklMy. 3aKOH JeuCcTBUSL MacC. KOHCTaHTa CKOpPOCTM XUMHYECKOM peakLUU.
Moneky/iipHOCTb peakiuu. [1opsiZioK peakiuu.

BnusiHve Temmeparypel Ha CKOPOCTb XMMHYECKOW DpeakLyMd. DMITMPUUECKOoe
npaBuno Baut-I'opda. YpaBHeHne AppeHuyca. DHeprusi akTUBALUM XUMHUYECKOTO
riporiecca.

Karanusartopel ¥ KaTaluTUUYeCKWe CUCTeMbl. BivsiHMe Karanv3aTOpOB Ha
CKOPOCTh XMMHYECKOM peakLu. ['OMOreHHbIV Y reTeporeHHbIN Karaau3. MexaHusm
JIeMCTBUS KaTaJnu3aTOPOB.

Bugpel xuMuuecKdx peakiiid. KoHCTaHTa paBHOBecCHsi 00paTHMOU peakivu.
BivsiHWe SHTaNbIUWHOTO U SHTPONUMHOTO (AKTOPOB Ha paBHOBecue. BrusiHue
TeMIepaTypbl, [JaBjeHusi, KOHLEHTpAallud pearvpyoolux BellecTs, 100aBOK
VHEePTHBIX T'a30B U KaTa/JIM3aTOPOB Ha XMMHYeCKoe U (pa3oBoe paBHOBecue. [TpuHImn
Jle IllaTesnbe 1 yripaBieHue peakljussMU TOpeHus.

PexkoMeHayemas 1uTeparypa:

OCHOBHa# [1, 2];

[OTIONTHUTe/bHAA [3, 4].

Pasgen 4. OCHOBBI OPT AHUYECKOM XUMUA
Tema 10. OcHOBHBIe TeopeTHUECKHE M0/I0)KeHUsI OPraHNYeCcKOu XUMUH

CamocrosTennbHast paGora. Ilpeamer opraHuueckodl XWMHH. BakHeiimve
3Tarbl pa3BUTHSI OPraHUYeCKOW XMMHWM U MIPOMBILLIJIEHHOCTH OPraHUUeCKOro CUHTe3a.

Teopust cTpoeHuss opraHhueckux BellectB A.M. bytinepoBa. Csa3b
XUMUUECKUX CBOUCTB CO CTPYKTypou Mosiekyn. Kraccudukaiys opraHhuecKux
BelllecTB. OCHOBBI COBPEMEHHOM TEOPUH XUMHYECKOrO0 CTPOEHUsI YU peakLMOHHOU
CrocoOHOCTU  opraHuWueckux BelrlecTB. CTpyKTypHble dopmysbl. M3oMepusi.
Knaccudukaiiys peareHTOB U peakiyii B OpraHuueckord XUMUU.

PexkomeHnyemasi iuTeparypa:

OCHOBHa# [1, 2];

JOTIOJTHUTeNbHaA [3, 4, 5].

Tema 11. ITo)xapHasi 0OIIaCHOCTH YI/IEBOAOPO/IOB

JIabopaTopHas pa6ota. [To)kapoornacHble CBOICTBa yrieBojopofioB. CHHTe3
TpefleJIbHbIX  YI7IeBOAOPOJOB. (duH3NuecKue, XUMUYECKHe U I10)KapooracHbIe
cBoucTBa. [IpuMeHeHne npe/ieNTbHBIX YT1€BOAOPOIO0B.

HenpegenbHble yrineBofopoAb! - ankeHbl. V3omepusi, HomeHknatypa. CUHTe3
STUIEHOBBIX YTI/eBOAOPOAOB. dusnueckde, XWMHUUECKHME W T10’KapOOIaCHbIe
cBoicTBa. [IprMeHeHne aIKeHOB.
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CamocrositenibHasAs pabora. IlpedesnbHble yreBOAOPOAbI -  a/KaHBI.
V30Mepuisi, HOMEHK/1aTypa, HaX0X/jeHue B TIPUPOo/e.

A1leTHIeHOBBIE YTJIEBOIOPO/bI - alKWHBI. M30Mepusi, HOMeHK/IaTypa, Clioco0bl
noyueHus, (pU3nuyeckKre, XMMHUUYECKHe U TMOKapoomnacHble CBOWCTBa. [IpriMeHeHue
ankrHOB. CpaBHUTe/IbHAsI XapaKTePUCTHKA TMOXKapHOW OMaCHOCTH YT€BOAOPOJOB C
OTKDBITOU LIeNbIO.

HeripeziesibHble yreBOAOPO/bI C ABYMsI KpaTHbIMU CBsi3AMH. OcoOeHHOCTH
CTPOEHHUS U TIPUMEHEHMUS.

["anioreHnpousBoHbIE YI1€BOAOPOAOB. V30Mepusi, HOMEHK/IAaTypa, OCHOBHbIE
criocobbl  MonmyuyeHUs, (uU3MUeckue W XUMHUUeCKWe CBOMCTBAa. XJIafloHbI Kak
OTHeTyLIall1e BelleCcTBa.

Kapboruknuueckue coeguHeHus. CrpoeHue, (u3nueckrue W XUMUUYECKHe
cBoucTBa. [IpumeHenue.

Apenbl. Pa3Butre Teopuu ctpoeHusi 6eH3osa. CoBpeMeHHbIe TIPe/[CTaBIeHUsI O
ctpoeHnu OeH3osia. ['omomornueckuii psiy GeH3ona. V3omepus, HOMEHK/aTypa.
Crioco0pl monyueHus, dhu3nUecKre U XUMUUYECKHe CBoicCTBa. [IpuMeHeHMe apeHOB.
KonzeHcrpoBaHHbIE CUCTEMBI.

PekomeHiyemas iuTeparypa:

OCHOBHa# [1, 2];

JOTO/IHUTe/NbHaA [3, 4, 5].

Tema 12. I1o)xapHasi 0IIaCHOCTb KMC/IOPOACOAEPIKALMX OPraHUuYeCKUX

COeJMHeHUH

ITpakTHUeckoe 3aHATHe. Homenkinartypa KHCJIOPO/COZleprKaliX
OpraHNYeCcKux coeJMHeHU!

CamocrositennbHaa pabora. Cruptel. Kiaccudwukaiys, HOMeHK/IATypa,
n3oMmepusi. Metoabl  TionyueHusi. Ddusvueckue U XUMHUYECKME  CBOMCTBa.
MHoroatoMHbie CriipThl. [10)KapooracHOCTb CIIUPTOB.

ITpocteie  3¢upbl. M30Mepus, HOMEHK/IaTypa, CIOCOOBI  TIO/TyYeHHs,
du3nyeckre, XMMUYeCKe U M0KapooracHble CBOMCTBA.

[TepekucHble coeavHeHus. CTpoeHue, CIIOCOObI TonyuyeHUs, GU3UUecKue,
XMMHUeCKHe Y ToXKapooriacHble CBOUCTBA. [IprMeHeHHe opraHuecKux mepekucei.

Kap6onwibHble coeguHenus. CTpoeHre, W30MepHsi, HOMeHK/IaTypa. OCHOBHBIE
criocoObl MoTy4YeHUsl anbAeruioB U KeToHOB. Pr3nueckre U XUMHUUYeCcKrue CBOMCTBA.
[IpyMeHeHMe B IPOMBILIEHHOCTH.

KapboHoBbie kucioThl. Knaccudukaiys, crpoeHre, n30MepHsi, HOMEHK/IaTypa.
Crioco6s1 iostyuenusi. dusnueckrie U XuMuueckre cBoiicTBa. O6/1acTh MpUMeHeHUsl.

Cnoyxubie 3¢upbl. CTpoeHHe U CTI0CO0bI TIo/TyueHusi. XMMUUeCKre CBOMCTBA.

Briciive >KUpHbIE KMC/IOTHI U BBICIIME CIUPTHL. Mblia, BOCKH, XUPbI, Mac/a.
[IprimeHeHre U TIOXKapHas OMNMacHOCTb. OILjeHKa CKJIOHHOCTU Macejl U >XUPOB K
TIpOLeCcCy CaMOBO3IOPaHUsl.

PekomeHiyemas iuTeparypa:

OCHOBHa4 [1, 2];

JOTo/IHUTe/NbHad [3, 4, 5].
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Tema 13. [loimmepsI U N0/IMMepPHBbIe MaTepUaslbl

Jlekyms. [losmmmepsl, oMromepsl U UX CHUHTE3: peakLuy MOJUMepu3aliid 1
peakIuy MMOMKOHeHCAllu. XUMHUUecKue MpeBpaiileHus mosumMepoB. Oco6eHHOCTH
peakiui morMepoB. CHUKeHUe TOPHYeCTH MOJTMMEepOB.

[ToiMepHble MaTepuasibl: KayuykKH, IIJ1JaCTMAacChl, XUMUUYeCKUe BOJIOKHaA,
JTaKOKpaCcOuHble TMOKpPbITHS. [IprMeHeHHe TMOJMMePOB, MX TMOKapHasi OMacCHOCTb.
OcobeHHOCTH TOpeHHs TOJUMEPHBIX MaTepuasnoB. [lojiyueHue OrHe3al[UIIeHHbIX
MO/IMMEePHBIX MaTepUaioB. XapakKTePUCTHKA OTHe3all[UTHBIX MOKPBITUM.

CamocrosiTennbHasA padora. BoicokOMO/eKy/isipHble COeZIMHEeHUsI U UX POJib B
npupojie u TexHUKe. OcHOBHble ToHATUS xuMuu BMC. Knaccudukaiusi u
HoMeHK/aTypa. Oco6eHHOCTH (PU3MUECKOTO COCTOSTHUS TTOJIMMEPOB, MeXaHUYecKre
CcBOMCTBa. [leCTpyKuWs TMOAMMepOB. B3auMMOCBS3b CTPOEHMs MOJIMMEPOB C HX
TePMOCTOMKOCTBEO Y TOPHOYECTHIO.

PekomeHiyemas iuTeparypa

OCHOBHas [1, 2];

IOTMOJJTHUTe/NbHad [3, 4, 5].

Tema 14. Xumus ¥ 3a1Ta OKPY)KaoI[eHd cpeAbl

CamocrositennbHasgs pabora. [IpupojgHble U AHTPOIIOTeHHblE WCTOYHUKHU
3arpsi3HeHUs] OKPY >KarolLlei CpeJbl.

XuMuueckoe 3arpsi3HeHue rugpocdepsi, atmocdepsl U muTochepnl. bopsba c
3arpsi3HeHVEeM OKDY Karolllen cpefbl

Pexkomenjiyemasi iureparypa

OCHOBHa# [1, 2];

JOIIOJTHUTe/IbHAA [3, 4, 5].

5. MeToauueckue peKOMeH/AIMH 110 OPraHv3alui U3yuyeHus
JUCIUIIIUHbI « XMMHUSA»

[Tpu peanu3aiiiy TTPOrpaMMbl YUeOHOM TUCIIUTUIMHBI « XUMUS» HCIIOJ/Ib3YeTCs
oOpa3oBaresibHasi TEXHOJIOTHS, TMpeAroiaraolasi, 4ro B paMKax OJHOM TeMbl
00BeIMHSIOTCS JIEKLIUS, TIPaKTUUeCcKre U JabopaTopHbie pabOoThI.

OO61MMU 11e/1IMH BCeX BU/IOB 3aHSATHH SIBJISIFOTCS:

- 00001ieHMe, cUcTeMaTH3alMs, YrayOneHWe, 3akpervieHhe TeopeTHUeCcKHX
3aHHWI TI0 KOHKPETHBIM TeMaM yueOHOTO Kypca;
- (dopMupoBaHMe IIIMPOKOTO KPyro3opa, KOMIIETEHTHOCTH B TpPAaKTOBKe

HOPMaTUBHO-TIPABOBBIX aKTOB, CO3/laHKe HOBBIX 3HAHUM 00yJarOIINXCS;

- (dopmupoBaHie TIpodeCCHOHATBHO 3HAUMMBIX KauecCTB: CaMOCTOSTeTbHOCTH,

OTBETCTBEHHOCTH, TOUHOCTH U [Ip.

LlenstMu eKIUN SBSIFOTCS:

- JIaTb CUCTeMaTU3UPOBaHHbIe HayUHbIe 3HAHUS I10 JUCIUIUIMHE, aKI[IeHTHPOBAB

BHUMaHHe Ha HaruboJiee CJIO’KHBIX M Y3/I0BBIX BOITPOCAX TeMbI KypCa;

- CTUMY/JMPOBaThb AaKTUBHYIO I103HABaTebHYIO eATeTbHOCTb O0YJaroIIMXC,
crioco6cTBOBaTh (hOPMHUPOBAHHIO MX TBOPUECKOT'O MBIIIIIEHUSI.

LlensiMu MpaKTUUeCKUX 3aHATUHN SIBIISIFOTCS:
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- 00001ieHMe, cUCTeMaTu3alfysi, YriayOeHre, 3aKperuieHre TeOpeTUUeCKHX
3HaHUY TI0 KOHKPETHBIM TeMaM yueOHOro Kypca XUMUH;

- (dopMupoBaHMe YMeHHI TIPUMEHSTh TI0/lyUeHHble 3HAHWS Ha TIPAKTHKe,
peaTM3aliio eZIMHCTBA UHTE/IEKTya/IbHOM U TTPAKTHUUeCKOH IesITe/TbHOCTH;

- BbIpabOTKa TMpH PpelIeHWH TIOCTaBJeHHbIX 3a/lad TpodeCcCHOHATBHO
3HAUMMBIX KauecTB: CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTb, TOUHOCTh, TBOpUECKast
WHUIMATHUBA.

- BBITIOJTHEHHWE BBIUMC/IEHUH, PaCueToB;

- paboTa ¢ HOPMATUBHBIMU JOKYMEHTaMH, UHCTPYKTUBHBIMUA MaTepraiaMu,
CIpaBOYHHUKAMH.

Llenssmu 1abopaTopHbIX PabOT SIB/ISIOTCS:

- ¢opmMHpOBaHME TIPAKTHUECKUX YMEHWM pabOThI MPH COOIIOIEHUM TIPABUIT
TeXHUKA 0e30macHOCTH C jabopaToOpHBIM 000py/J0BaHWMEM W XUMHUYECKUMU
BellleCTBaMU;

- (dopMupoBaHMe WCCIe0BaTeIbCKMX yMeHWM (HabmonaTh, CpaBHUBATH,
aHa/IM3UPOBaTh, YCTaHaB/IMBaTh 3aBUCHUMOCTH, [e/aTh BBIBOABI M 0000I1eHus,
CaMOCTOSITeJTbHO BeCTH UCC/IeJoBaHWe, OOPMIISITH Pe3yJIbTaThl).

- 3KCIepuMeHTasbHasi MpoBepkKa GopMyJi, METOAMK pacueTa, yCTaHOBIEHHE U
TO/ITBEP)K/IEHHE 3aKOHOMEPHOCTEM, O3HAaKOMJ/IEHHE C MEeTOAWKaMHU IIpOBe/IeHus
9KCTIEPUMEHTOB,  YCTAaHOBJIEHHWE CBOWCTB  BEIECTB, HX KAUeCTBEHHBIX U
KOJINUeCTBEHHBIX XapaKTePUCTHK.

KoHcy/bTaruy MpoBOASATCS TIpero/iaBaTesieM, BeAYIIUM 3aHATHS B yueOHOU
TpyTIre, ¥ HOCAT TPYTIOBOM XapakTep.

CamocTosiTe/TbHasi padoTa 00y4JalwIUXCHA HallpaBjeHa Ha yryyO/sieHue |
3aKpervieHre 3HaHWH, TOJyUeHHBIX Ha JIEKUUSX W JAPYTMX 3aHATHSIX, BBIPAOOTKY
HaBBIKOB CaMOCTOSITEJIbHOTO aKTUBHOTO TMPHOOpeTeHUs] HOBBIX, AOTIOJTHUTE/IbHBIX
3HaHUH, MOATOTOBKY K IPe/ICTOSIINM yueOHBIM 3aHATHSAM, 3aUeTaM U SK3aMeHaM.

6. OneHouHble MaTepHua/bl 10 AUCHUIIMHE

TeKyIMi KOHTPOJIb YCIIeBaeMOCTH oOecrieuriBaeT OlfeHMBaHKe X0/la OCBOEHUSI
MUACLUILIMHBI, TIPOBOJIUTCSI B COOTBETCTBHUU C COZEP)KaHHWEM AWCLIMITIMHBI 110 BUJaM
3aHATUU B (JOpMe OMpoCa, AOKIIa/[0B, PelleHus 3a/lau, TECTUPOBaHUS.

[TpomMexxyTouHasi aTTecTalysi obecrieurBaeT OLleHWBaHWE TMPOMEXYTOUHBIX U
OKOHYaTeJIbHbIX pe3y/bTaTOB O0yueHUs 10 AUCLMILUIMHe, TIPOBOAUTCS B (Qopme
3ayeTa ¥ 3K3ameHa.

6.1. IIpumepHbIe OLleHOUHBbIE MaTepHaJIbI

6.1.1. Tekyiiero KOHTpoJif

Tunosbie BONPOCHI AJIA OINIpPoOCa:

1. IlpuBemguTe TIpUMeEpPHI TMPOCTBIX W CJIOKHBIX HErOPIOYMX BeILeCTB,
TIpe/iCTaB/ISOLIUX [T0KaPHYI0 OMAaCHOCTb.

2.ChopmynvpylTe cTeXMOMeTPHUYeCKHe 3aKOHbI XUMUH.

3.UT0 Ha3bIBaeTCsa U KaK MOKHO pacCUUTaTh KOJIMYeCTBO BelljecTsa?

4. B yeM CXOACTBO W pa3jvuyue OTHOCUTEJbHOM MOJEKY/ISIPHOM WM MOJSIPHOU
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MaccChbI?

5. CopmynupyiiTe nepBoHa4Ya/ibHYO U COBpeMeHHYI0 (hOpMY/IUPOBKY
[Teproguueckoro 3akoHa .M. MeHpeneeBa.

6. UTo rnokasbpiBaeT HOMEp Mepuo/ja ¥ HOMep rpynibl NePUOANYECKON CUCTEMBbI
O.N. Menpieneesa.

7. Uem orpe/iensieTCsi CXOJHbIe CBOMCTBA 3/IEMEHTOB I[VIaBHBIX MOATPYMN?

TunoBsbie TeMbI /15 JOK/Ia/A0B:

1. ITo)xapoonacHble CBOMCTBA MOJIMMEPHBIX MaTeprasioB

2. CriocoObl CHHMKeHUsI TOPHoUeCTH TI0JIMMePHBIX MaTepHasioB.
3. OrHe3anjuTHble MOKPBITHUS.

TunoBsble 3ajaun:

1. Kakoit 06beM 1apoB Bofibl 00pa30Basicsi B pe3y/ibTaTe MOTHOTO CTOPAHUS
120 kr 6ensomna CsHs ripu Temmeparype 25°C u gasinenun 120 kIla

2. Kakoii 06beM Bo3yxa HeOOXOAMM [I7IsI TIOTHOTO CropaHus 12 KT TpornurHa?
t=18°C, p = 770 MM pT.CT.

3. CkombKo 2-MeTui0yTeHa-1 cropeso B momemnjenur oosemom 100 m°, eciu
B pe3ysibTaTe o6pa3oBanack KoHreHTparus CO,, paBHas 5 %. t = 15°C, p=1,1 - 10°
I1a.

4. Kakast Mmacca kKapbu/ia KasibI[isi BCTYIIM/IA B peaKIHio C BO/IOH, eC/Tv B
nomeneHun oosemom 120 M* 06pa3oBanachk B3pLIBOONACHAs KOHLIEHTPAL[UA
roprouero rasza? t=-2°C,p=1,2ar.

5. OGpasoBanachk i B 00beMe 30 M® B3pbIBOOIACHAS KOHLIEHTPALUsl TOPIOYero
rasa roc/ie 3aBepiiieHus peakiuy ¢ Bogou 0,2 Kr Kapbuja KanbLys?
t=22°C,p=110kIla

6. Boruncmuts pH 10° M pactsopa KOH 1 0,01 M pactBopa HNOs.

7. BBIUMCIMTE MaCCOBYHO ZI0JIF0 XJIOPU/A HaTPUs B PaCTBOPe, COZep KalleM
40 r NaCl u 240 r BojbL.

8. Bblunciuths MOISIpHOCTL pacTBopa B 200 MJT KOTOPOIro paCTBOPEHO 5,6 T
KOH.

9. Kak u3MeHUTCS1 CKOPOCTh PeakLUM, eC/IM KOHL[eHTPaLU pearupyroiux
BellleCTB yBe/MuuTh B 2 pasa? Peakuusa: 2NO + O, = 2N,O

10. Kak U3MeHUTCS CKOPOCTb peakLiuu To/lyueHus aMMKaKa U3 BOJ0poja U
a30Ta IpyY yMeHbIlleHn 06bemMa CUCTeMBbI B 2 pa3a?

TunoBbie 3dldHUA NI TeCTUPDOBAHUSA:

Bonpoc Ne 1
XUMUYECKUM TIpeBpallieHUeM He SIBJISIeTCS 1) Koppo3us
2) ropeHue
3) ucriapeHue
4) dotocuHTe3
Bomnpoc Ne 2
HavMmenbliieli yactuiiel U3 rnepeyncyieHHbIx | 1) Mosekysia
SIBJISIETCSI 2) 371eMeHT
3) atom
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| 4) mpocToe BeliecTBo
Bonpoc Ne 3
Pa3mepHocTh 1) MmonsipHast Mmacca
«JI/MOTb» 2) OTHOCUTe/IbHAsi aTOMHasi Macca
Hmeer 3) MoJIsIpHBIH 00BEM
4) KOJIMYeCTBO BeIecTBa
Bonpoc Ne 4
Haubosbiniee urcio monekyn cogepxurcsa 8 | 1) 18 r H,O
2) 36 r H,O
3) 16T Hz
4)161 O,
Bonpoc Ne 5
OTHOCUTe/IbHAs [VIOTHOCTH [1apOB I10 1) H,S
BO3/yXy paBHa 2 JJIsi: 2) C4Hyo
3) CioH2
4) NH;
Bonpoc Ne 6
OJIeMeHT, aTOM KOTOPOro B 1) maruuit
HeB030Y)K[JeHHOM COCTOSIHUM He COJIepXKUT | 2) yriepos
HeCIapeHHbBIX 3/IEKTPOHOB, - 3TO 3) cepa
4) KpeMHUI
Bonipoc Ne 7
Uucno NpOTOHOB B aTOMe 3JIeMeHTa, 1) 33
KOTOPBIA HaXOAUTCA B 4 iepuojie U B 2) 50
IJIaBHOM MOArpyIIie V rpynnsl paBHO: 3) 40
4)23
Bomnpoc Ne 8
Howmep rpymnmel nokassiBaet 1) uKCc/I0 MPOTOHOB B sifipe
2) MaKCHMMaJIbHYIO BaJIeHTHOCTb 3/IeMeHTa
3) uMC/I0 HeCcrapeHHbIX DJIEKTPOHOB
4) ynCII0 SHEePreTUYeCcKUX YPOBHEH B aToMe
Bomnpoc Ne 9
OO011jee YnCIo S —3/IEMEHTOB B 1)2
MepUOJNYeCKON CUCTEME PaBHO: 2) 10
3) 12
1) 14
Bompoc Ne 10
OneKTpoHHasi hopMyJia BHEIIIHeTr o 1) 2p*
3JIEKTPOHHOTO CJ1051 HanboJsiee aKTUBHOTO 2) 3p'
MeTasula 3 FPyIIIbL: 3) 4p'
4) 6p'

6.1.2. IIpoMe)XyTOUHOM aTTecTaliul

IIpumepHbIi NepeyeHb BONMPOCOB, BBIHOCMMBIX Ha 3a4eT
1. Onpenenenue yncia MOJIb UCXOAHBIX BEIIECTB WU MPOAYKTOB PeaKLUM T10
YPaBHEHUIO PeaKLMU TOPeHUs.
2. PacueT uncsa yacTui] B oOpas3iie (depe3 uncio Mosieit).
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3. OnpegeneHvie TJIOTHOCTU ra3a WM Tapa NPU 3alaHHBIX TeMrieparype M
[laBJIEHUH.

4. PacueT MOJISIPHOTO O0O0beMa Ta3a WM Tapa TNpH 3a/lJaHHBIX TeMIlepaTtype U
[laBJIEHUH.

5. Pacyer myI0OTHOCTH rasa wid mapa Ino Jpyromy rasy (BoJopoJy, KUCJIOPOAY,
BO3/1yXY, a30TYy).

6. [ToHsiTHe OTHOCKUTETBHOU MOJIEKY/ISIPHOM MacChl U MOJISIPHOW MacChl.

7. Knaccudukaiysi HeopraHuueCKuX BellleCTB (OCHOBHbIE€ OKCH/IbI, KUC/IOTHbIE
OKCH/Ibl, KUCJIOTbI, TUIPOKCU/IbI, COJIN).

8. I[IprMepsbI NMPOCTBIX U CJI0KHBIX TOPHOUYUX U HETOPHOUMX BeL[eCTB.

9. IlpuMepbl TIPOCTBIX W CJIOXKHBIX HErOPHOYMX, HO NPeACTaBISIOLINX
MOXKapHYH0 OMaCHOCTh BelleCTB.

10. TIprMepbI MPOCTBIX U CJIOXKHBIX OTHETYIIAIUX BelleCTB.

11. TlpuMepbl MPOCTBIX M CJIOXKHBIX BeLLECTB, MPeJCTaB/SIOLIUX OMacCHOCTb
TIpY B3aUMO/IEHMCTBUM C BOZOU.

12. TIpymepbl MPOCTHIX U CJIOXKHBIX BEIeCTB — OKUC/TUTETeN.

13. IIpumepsI CUTBHBIX BOCCTaHOBUTEIEM.

14. N3MeHeHMe MeTa//IMUeCKUX U HeMeTa/VIMUeCKUX CBOWCTB B rpynmax U
nepuojax.

15. DJieKTpOHHBIe TacropTa 371eMeHTOB.

16. OnpepeneHye unc/ia TIPOTOHOB, 3JIEKTPOHOB, HEUTPOHOB, KO/IMUECTBA He-
CMapeHHbIX  3JIKTPDOHOB, 3HaueHWs [JIaBHONO KBAHTOBOTO YMC/Ia, YHUCJIA
SHEPreTUYeCKUX YPOBHEM.

17. Xapakrtepuctuka 3-d v 4-p 371eMeHTOB.

18. Ilpumepsl BeleCTB C pa3/IMUHbIMKA TUMNaMHA XWMHUYecKor KoBaneHTHas
CBSI3b.

19. MloHHas cBs3b.

20. Meta/umnyeckas CBsi3b.

21. BogopoHas CBf3b.

22. YpaBHeHUSs peaklui siiepHOTo pacrnaza (anbda u 6eTa).

23. YpaBHeHUs si[IePHBIX peaKI[uH.

24. PacueT MOJISIPHOM KOHLIEHTpALMK pacTBopa (MoJisipHOCTH M).

25. PacueT MaccoBo# 0/11 BellleCTBa B pacTBope (%-HOl KOHLIeHTpaLu1 ).

26. BnvsHue Temriepatypsl, JaBjieHus (3akoH ['eHpH), HaMUMS TIpUMecer Ha
PacTBOPUMOCTD I'a30B B )KUAKOCTSIX.

27. KomnuraTuBHbIe CBOKWCTBA PACTBOPOB.

28. Temmeparypa KuIeHHs W 3aMep3aHus PacTBOPOB (CPaBHUTb C UYKCTHIM
pacTBOPUTENIEM).

29. ®u3nUecKrii CMBICJT KPUOCKOTTMYECKOM 1 30y/THOCKOMMUeCKON KOHCTAaHT.

30. Ncniapenue.

31. /laBneHre HACBHI[EHHOTO Mapa MpU pa3/IduHbIX TemIlepaTypax U TIpU
TeMrepaTrype KUMeHHs.

32. [Ipumepsl paCTBOPOB 3JIEKTPOIUTOB U HE3IeKTPOJIUTOB.

33. CryneHuaTass AUCCOLIMALIUA MHOTOOCHOBHBIX KHUCJIOT U JABYXKUC/IOTHBIX
TUAPOKCUZIOB B BOJHOM pacTBOpe.
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34. Pacuetr pH CU/IBHBIX KUCJIOT U CUJIBHBIX TUAPOKCU/IOB.

35. HoHHOe 1ipor3BejeHre BObI.

36. Knaccudukaiiysi AUCHIePCHBIX CUCTEM T10 arperaTHOMY COCTOSIHUIO.

37. IIprurHbI YCTOWMUMBOCTU JUCTIEPCHBIX CUCTEeM. Pa3pyliieHre KOJ/IJIOUOB.

38. IloHsTHe OKUC/IUTEIeN M BOCCTAHOBUTEJIEH.

39. Turbl OKHUC/IUTE/TbHO-BOCCTAHOBUTEIBHBIX PeaKIUH.

40. Knaccudukanys raJjbBaHU4eCKUX 371eMeHTOB.

41. Crioco6bl 3al[UThI OT KOPPO3HHU.

42. PacctaBuTh KO3((UIIMEHTHI B ypaBHEHHUU PeaklvU, YKa3aTb OKUC/IUTENb U
BoccraHoButens: C + HNO3 = CO2 + NO + H20

43. Yemy paBHa MossipHas KoHLeHTpauus pactsopa HNO3, eciiv pH sToro
pacTBopa paseH 4?

44. TlpuBeguTe m0pUMepbl [UCMHEPCHBIX CUCTEM, KOTOpble a) SBJSKOTCA
MIPOAYKTaMU TopeHws; 6) UCTIOMb3YIOTCS NP TYIIIEHUH T10>KapoB.

45. PaccuuTalTe NOTeHIMan BOJOPOAHOTO 3JIeKTPOJa MpUA CTaHAAPTHOM
JlaBieHuu Bozoposa v pH 5.

46. CocTaBbTe CXeMbl ABYX CTaHJApPTHBIX Ta/lbBAHUUECKUX 3JIEMEHTOB, B
O/IHOM M3 KOTOPBbIX KagMHUU SIB/SIETCS aHOZJOM, a B JIpyroM - Karozom. Hamuiumre
yPaBHEHHS 3JIEKTPOJHBIX TTPOL[eCCOB M BbIUMC/IUTEe D/IC KaXKJ0ro 3/ieMeHTa

47. Yro npe/cTaBsieT cob0i mpoijecc KOppo3uu?

48. IIpuBeuTe npuMep aHOAHOI'O TIOKPBITUS JJIS JKeJle3a.

49. Yemy paBHa MoJjsipHast KoHileHTpaiusi pactBopa HCI, ecnu pH srtoro
pacTBopa paBeH 5?

50. B ueM npruvHa yCTOMYMBOCTH JUCIIEPCHOW CUCTEMBI - ibIMa?

51. PaccuuTaiiTe moTeHIMan cepebpPsSHOTO 3/eKTPOZa, rorpyskeHHoro B 0,01 M
pacTBoOp coJu cepebpa.

52. HukesieBble T/IaCTUHKU ONYILEHbI B PACTBOPbI

MgS0O4 HgCl2 CuSO4 Al2(S04)3 AgNO3 SnClI2

C KakvMHM COJIIMUA HUKeJTb OyZieT pearipoBath?

53. PacctaButh KO3(PhULIMEHTHI B ypaBHEHUM peakivH, yKa3aTb OKUC/IUTEb U
BocctaHoBuTenb: KCIO3 + S = KCI1 + SO2

54. TlpuBeuTe MPpUMEPbI XMMUYECKOW KOPPO3WX MeTaslIOB.

55. Kakuve Tumbl rajsbBaHUYeCKUX 37eMeHTOB Bbl 3Haete? [IpuBepure
TIpUMepBl.

56. Kakoe >kefne30 KOppoAupyeT ObICTpee - HaXO/silleecs B KOHTaKTe C 0JIOBOM
WA C MeJibt0?

57. Berunciuts pH 0,001 M pactBopa ruapokcuja kanusa KOH.

58. Kakue Buibl COpOI[MOHHBIX TpoLieccoB BeI 3HaeTte?

59. PaccuuraiiTe roTeHIMan BOLOPOAHOTIO 3/IEKTPO/ia B UACTOU BOJIE.

60. W3 mpensiokeHHbIX 371eMeHOB - Mg, Sn, H - cocTtaBbTe CTaHJapTHYHO
rajbBaHUYeCKYIO [apy, UMerolyr0 HauMeHbllilee 3HaueHue J/1C.

61. K kakoMy BHJYy KOpPpPO3MU OTHOCUTCA rasoBas Kopposus? IIpusepute
TIPUMEDBI.

62. Hanuiuvre BbIpakeHue /1 pousBeeHus: pactBopumoctu CuCO3.

63. IlpuBeguTe TIpUMeEpbI AUCIIEPCHBIX CUCTEM, B KOTOPBIX JUCIEPCUOHHOU
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cpefioii SIBSIETCS JKAAKOCTh. Kakve ©3 HHMX MOTYT OBITh OTHETYMIAIUMHU
BellleCTBaMu?

64. BIurc/iuTh NoTeHIMan pTyTHOro 3iekTposa ripu [ Hg +2] = 10-5 M.

65. CocraBbTe [jBa 3/IeMeHTa, B OJHOM M3 KOTOPBIX Me/b SIBJIAETCS KaTOA0M, a
B JpPyroM - aHofoM. Beruuciure 3IC 3THUX 5/IeMEHTOB U YKaKUTe 3JIeKTPOJHbIE
TIPOLIeCChI.

66. Uto npejcTaBsieT coO00M KOHI[eHTPALIMOHHBIN raJibBAaHUUECKUM 3/1eMeHT?

B kakoM ciyuae mpekpaiijaeTcsi ero pabora?

67. Kakoii ripoiiecc Ha3bIBaeTCs aficopOimeit?

68. B uem pasimurie UCTUHHBIX U KOJUIOUAHBIX PaCTBOPOB?

69. Kakoii u3 obpasijoB OyzeT 6osblile MOABEP)KeH KOPPO3UU: UMCTOE >Kese30
WU JKesie30 C TIPUMeCcsiMH 30/10Ta?

70. UeMm oripefensieTcs arperaTuBHasi yCTOUUUBOCTh KOJIZIOUIOB?

IIpuMepHBbIN NepeuyeHb BONMPOCOB, BBIHOCUMbIX Ha IK3aMeH

1. YpaBHeHue peakLUUu TOpeHUsl YIJIeBOLOPOLOB U KUCIOPOACOeprKaljux
coeIMHEeHUH.

2. IloHaTHe SHTAJIBITUU.

3. 3akoH I'ecca. BeipaxkeHue f/is TerioBoro 3¢¢ekra peakjuu ropesus mo 1 u
2-My cJieCcTBUSAM 3aKoHa ['ecca.

4. TeroBor >5¢QdekT peakiuii (cooTHoileHne Q u  H ana sHAO- U
5K30TePMUYECKUX peaklui). Y Ie/ibHas TerioTa CrOpaHus.

5. OneHka U3MeHeHUs1 SHTPOMUM B pa3/IMuHbIX MpoLeccax (UcrapeHus, KOH-
JleHCalUy, TIaBIeHUs, KpUCTA/I/TM3alui, BO3TOHKH).

6. TepmognHaMuueckre (QyHKLMM COCTOSIHUSI M UX Pa3MepHOCTb. Y paBHEHUe
I'nb66ca. DHTANBNMMHBIA W SHTPONMUNHBIA (DaKTOPhI, MX BAMSHWE Ha ITPOTeKaHHe
peaxiui MPU HU3KUX U BBICOKHX TeMIlepaTypax.

7. OLjeHKa BO3MO>XHOCTH M YCJIOBUM TIPOTEKaHUS peakLu.

8. 3aKoH AelicTByIOLIMX MacC. BoipakeHue [ijisi CKOPOCTU MPsSIMOM 1 06paTHOM
peakyyy. PU3NUECKU CMbIC/T KOHCTAaHThl CKOPOCTU PeaKLIUH.

9. 3aBUCUMOCTb CKOpPOCTH peakliUM OT TeMIepaTypbl, [aBjeHWs, U3MeHeHUs
o0bema crcTembl. PacueTHble 3aaui.

10. BripakeHue [Jid CKOPOCTH peakLiui U KOHCTAHTbl PpaBHOBECHS.

11. TToHsiTve pacCTBOPUMOCTH, (PaKTOPbI, BAUSIOLLHE HA PACTBOPUMOCT.

12. Pacuer ™MaccoBOM ¥ MOJIbBHOW [OJIA, MOJISPHOM KOHLIEHTpALu1
KOMIIOHEHTOB B PacTBOpe.

13. KosvdraTuBHble CBOMCTBA pacTBOPOB. J[laBjieHWe HACBILIEHHOTO Mapa,
TeMIlepaTypa KWIIeHUsI pacTBOPOB. 3akoHbl Payns (Temmeparypa 3amep3aHusi U
TeMIlepaTypa KUIeHUs!, PU3nYeCcKUid CMbIC/T KPUOCKOITMUECKOW TTOCTOSIHHOW).

14. Tlpumepbl OKHUC/IWTeNEM W BOCCTAaHOBUTeNEW (MPOCTBIX, CJIOXKHBIX
BeILIeCTB), BEI|eCTB OMACHbIX MPU B3aUMO/EMCTBUU C BOZIOW).

15. 'oMoreHHble U reTeporeHHble peakLuu.

16. KoHCTaHTa XUMHUYeCKOro paBHOBeCUS.
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17. BnusHue TemmepaTypbl, [JaBJeHUs, KOHLEHTpAallMX BeIlecTB Ha
paBHOBecHe B XuMHUeCKou peakuuu (npuHuun Jle [llaTense). 3agaun.

18. IIpruriHa yBe/vueHHs CKOPOCTU peaKLMU MPU MOBLILLIEHUU TeMIepaTyphbl.
[TpaBuno Bant-I'odg¢a. YpaBHeHne AppeHnyca. DHeprys akTUBaLWU.

19. Knaccudukanusi opraHiueckux coeIMHeHUHN.

20. WN3omepusi (yr/iepofiHOW 1ienu, TIOJIOXKEHWUSI KpaTHBIX CBs3eHM U
(G YHKIMOHABHBIX FPYIIH, MPOCTPaHCTBEeHHas (1[MC- U TPaHC-), MEXXKJ/IaCCOBast).

21. Knaccudukaiusi opraHA4ecKUX peakuuid (3amelleHue, MpUCOeUHEHHe,
OKHC/IeHHe U T.[.). Peakijuu, XxapakTepHsble [/1s1 Pa3/IMUHbIX KJIaCCOB COeMHEHUM.

22. I'mbpuau3saiys. PacueT curma u Mi-cBsi3eil B OpraHUYeckKux CoeIMHEeHUSIX.
Hanpumep, onpenenuTs 4Mcio - W -CBs3ed B 2-MeTWINEHTaHe; 2-MeTH/ITIeHTeHe-
1; meHnTHHe.

23. IloxapHasi 01acHOCTb yI/1eBO0PO/IOB.

24. TTo)kapHasi OITaCHOCTb KMCIOPO/ICO/iep KalllX OpraHuueCKHUX COeJUHEeHUM.

25. CBs3b CTPYKTYpbl OpraHWYeCKUX COeJIMHEHWM W WX [l0Ka3areseu
MI0’KapHOU OIaCHOCTH.

26. BMC, nnonmumepsl, 0JIMrOMepbl.

27. Knaccugukarys nommMepoB.

28. TepMoOI1aCTbl U peakTOIJIaCThl.

29. Crniocobbl noyuyeHUs MOJMMEepOB.

30. [lecTpyKuUUs TTOJIUMEPOB.

31. /[lucnepcHble cucTemMbl (kKnaccuduKaldsg T0 COCTaBy, MpPUMeEPhI
[VCTIEPCHBIX CUCTEM Ha T0)Kapax, MPUYMHBI YCTOWUMBOCTHU [UCTIEPCHBIX CHUCTEM;
ONTUYeCKHe, 3/IeKTPUUeCKre CBOKMCTBA KOJIZIOUIOB).

32. HomeHknaTypa OpraHudeckux CcoeJdHeHUH, oOmme  hopMybl
YIJIEBOZOPOZIOB U KMCJIOPOZCOZiep KalliuX OpraHuYeCcKrx COeJMHeHUH.

33. I30Mepbl U TOMOJIOTH.

34. Ankansl. Peakijuy 3ameliieHus (raJioreHUpoOBaHre, HUTPOBAHUE), KDEKUHT.

35. AJsKeHbl, ankaZueHbl. Peakiuu TmipucoeguHeHUs (TUPHUPOBaHUE,
raJioreHMpoBaHWe, TUIpOrajoreHMpoBanue, rujpatanus). HemosmHoe okucieHue.

36. AnkuHbl. Peakiuu mpucoefuHeHus: (TUpPUPOBaHUe, Ta/JOreHHpOBaHUe,
rU/IporajoreHMpoBaHue, rujparanus). Peakijyuy 3aMmelteHus.

37. lluknoankaHbl. Peakiiuy 60IBIINX U MasbIX [[UKJIOB.

38. Apenbl. Peakiuum 3amellieHusi (TajioreHMpPOBaHWe, HUTPOBAHUE).
[TonyueHue romosioroB H6eH3o/a.

39. Peakuus Bropua.

40. Peakuuu rajaoreHyrieBOZOpPOAOB B BOJHOM U CIIMPTOBOM pacTBOpe
111e/I0YU.

41. CriupThl. Peakiimu ruipoKCH/IBHOTO BOJIOPO/ia ¥ TUOPOKCHUTBHOM TPYTIIIHI.
OkucJieHre CIIUpTOB.

42. Anbaerupl U KeTOHbI. Peakiliiu OKKC/IeHUs U BOCCTaHOBJIEHHS.

43. KapboHoBble KHUCIOThI. Peakimu KapOOKCHIBHOTO BOAOpOZA U
KapOOKCHUTHLHOM TPYIIIHI.

44. BeIclve )XUPHbIe KUCIO0ThL. JKUPBI, MbUIa.
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45. TlosnyyeHWe U TUAPOIU3 CAOXKHBIX 3(UPOB. BoccTaHOB/IeHUE CIIOXKHBIX
3¢bHpOB.

46. I'nbpuan3alys aTOMHBIX opouTanei. PacueT cuia curMa- ¥ - CBSI3eH.

47. Apomaru3zaliys (KaTauTuuecKasi JeruipoLuKIn3aliysi) aIkaHoB.

48. TlepepaboTKa yris1, He(TH U rasa.

49. XvMUs 1 3allydTa OKPY’Karollleld Cpeibl.

50. XvMus U 340pOBbe YesioBeKa.

51. XapakTepuCTHKa KayuyKOB.

52. XapakTepuCTHKa rjiacTmacc.

53. [losiyueHre ¥ CBOKMCTBA XUMHUUYECKUX BOJIOKOH.

54. CHWKeHMe TOproYeCcTy MoJIMMepHbIX MaTepuaos.

55. XapakTeprCTUKa OrHe3allUTHBIX TTOKPBITHH.

56. B uem cyufHOCTb Tipoljecca KpekuHra? Kakue BelectBa 06pa3yroTcsi mpu
KPeKWHIre OKTaHa?

57. CKONMBbKO BHJOB H30MepUHd MOXKeT ObITh peasii30BaHO y YeTBEepTOro
TipeJCTaBUTeJIs TOMOJIOTMUeCKOT 0O psifia aIKeHOB?

58. Kakue BHJbI M30MepUHM MOTYT peaau30BaThbCsl y COEAUHEHUs COCTaBa
C6H12?

59. TlpuBeauTe TIPpUMeEPHI TIPOLIECCOB BTOPHUUHOM repepaboTKu HepTH.

60. Ha3oBuTe BO3MOKHbIEe TPOAYKTHI apoMaTu3aluu ([eruapOoLUKIN3aLiN)
rerraHa.

61. Kakue Bbl 3HaeTe crmocoObl mepepabotku yrisi? [lpuBeguTe TpHUMephI
HECKOJ/IbKUX BellleCTB, KOTOPbIe M10J/1y4atoTCsl B ITUX IpoL[eccax.

62. IlpuBeauTe 2 BO3MOKHBIX COeAWHEHUs, O0Opa3yIIIUXCS TIPU peakiuu
M30MepU3allii HOHaHa M COJepXKallluxX B TJIABHOW LeNU IIeCTb M CeMb aTOMOB
yriepoga. HasoBure ux.

63. IlepeuncnuTe HECKO/JLKO OCHOBHBIX (DpaKivii, TOyYyarol[uXxcsi MpU
TIepBUUHOM TepepaboTKe HeTH.

64. Uro ripeficTaB/isieT cob0M rpoLjecc rnepBUYHOM riepepaboTKy HeTu?

65. I[lpuBeguTe mnpUMepbl COeJVHEHUM, SBJSIOIIUXCS UW30MepaMH, HO
OTHOCSIIMXCS K Pa3/IMUHbIM K/IacCaM OpraHUueCKUX COeIMHEHUH.

66. Kakoit Buja rubpuau3zaliid MoOKeT ObITh peann30BaH B COeJIVUHEHUH,
nMmetonieM popmyny C;He?

67. Kakue BbI 3HaeTe CrIoCOObI TTepepab0TKu yTJisi?

68. Kakue 3/1eMeHTbl OTHOCATCS K OpraHoreHam?

69. UTo Ha3bIBaeTCs: BLICOKOMOJIEKYJIAPHBIMU COeJUHEHUSAMU?

70. Kakue BelliectBa OTHOCATCS K OJTMrOMepam?

71. B ueM pa3ninuuve peakiyi MOIMMepHU3aluuy Y NTOJIMKOHeHC ALl ?

6.2. Illkana ouneHMBAHUA pe3y/bTAaTOB IPOMEXYTOUHOM aTrTecTaluu H
KpUTEePUH BbICTaB/IEHUS OLleHOK

Cucrema OLl€HHMBAHUWA BKJ/IFOUdET:

dopma | ITokazaresnu | KpuTeprn BbICTaB/IeHUsI OLIEHOK | [ITkasna olleHUBaHUS
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KOHTPOJIS

OLleHUMBaHUSsI

3a4eT

MpaBHU/IBHOCTBb
H ITI0J/IHOTAa
OTBeTa

JlaH TIpaBU/IbHBIM, TOMHBIA OTBET Ha
MOCTaB/eHHbIM  BOMPOC, TOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUMU
j5(0) JIUCLIUTIIVHE, JloKa3aTe/ibHO
pPacKpbIThbl  OCHOBHbIE  T10JIO’KEHUS
BOTIPOCOB; MOTYT OBITb /IOMYIIE€HbI
He/I0UeThI, HCTIpaB/ieHHbIe
CaMOCTOATe/IbHO B TPOLIeCCe OTBeTa;
JlaH  TIpaBU/bHBIM,  HeJO0CTaTOYHO
MOJHBIA OTBeT Ha ITIOCTaBJIEHHBIN
BOIIPOC, MOKa3aHO yMeHHe BbIIe/IUThb
CyllleCTBEeHHble W HeCyIlleCTBeHHbIe
TpU3HAKK, TIPUYUHHO-C/IeICTBEHHbIE
CBSI3W; MOTYT OBITb  JIOMYIIEHBI
He/I0UeThI, WCTIpaB/ieHHbIe c
TOMOILIBIO Triperno/iaBare’isi; JlaH
He/I0CTaTOYHO TIpaBU/bHBIN %
TTOJIHBIM OTBET; JIOTHKa u
T0C/IeJ0BaTe/IbHOCTh W3JI0KeHUS
MMET  HapylleHusi; B  OTBeTe
OTCYTCTBYIOT BbIBOJbI.

3a4TeHO

OTBET ripeJiCTaBJisieT coboii
pa3po3HeHHbIe 3HAHUS C
CYIIeCTBEHHBIMU  OIIMOKaMH  TIO
BOTIPOCY; TIPUCYTCTBYIOT
(bparMeHTapHOCTb, HeJIOTUYHOCTh
W3/I0)KeHUs;  JIOTIOJIHUTe/bHbIe U
YTOUHSIIOLIe BOTIPOCHI He TIPUBOJST K
KOpPPEeKIMU 0TBeTa Ha BOTMPOC.

He 3aUTeHO

9K3dMeH

TMMpaBUJIbHOCTDb
U I1IOJIHOTAa
OTBeTa

JlaH TpaBW/IbHBIM, TOMHBIA OTBET Ha
MOCTaB/IeHHbI  BOIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUU
o  JUCLUIUIVHEe,  Jl0Ka3aTe/bHO
PacKpbITbl ~ OCHOBHbIE  TOJIOXKEHUS
BOIIPOCOB; MOTYT OBbITb [IOMYIIeHbI
HeJloueThl, VICTIpaBJIeHHbIe
CaMOCTOSITEeJIbHO B IPOLiecce OTBeTa.

OT/IMYHO

JlaH  TIpaBW/IbHBIM,  HeJOCTaTOYHO
TOJHBIM OTBeT Ha IIOCTaBJ/IEHHbIN
BOIIPOC, MOKa3aHO yMeHHe BbIJeUTh
CyllleCTBEHHble U HeCyll|eCTBeHHbIe
TPU3HAKK, TIPUYUHHO-C/IeCTBEHHbIE
CBSI3W; MOTYT OBITb  [JIOMYILEHBI
He/l0UeThl, WCTIpaB/IeHHbIe c
TTOMOIIBIO TIPenoaBaTe/is.

XOpOLII0

JlaH He[0CTaTOUYHO TPaBWIbHBIA U
TIOJTHBIN OTBET; JIOTHUKA u
T0C/1e/I0BaTe/TbHOCTh W37I0’KeHUSsT
MMEIOT  HapyllleHus; B  OTBeTe
OTCYTCTBYIOT BbIBOJbI.

YAOBJIETBOPUTE/IBHO

OTBET TIpe/ICTaBJIsIeT coboti

HEY/I0BJIeTBOPUTE/TbH
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pa3po3HeHHbIe 3HaHUS C )
CYIIECTBEHHBIMA  OIIMOKaMH  TIO
BOIIPOCY; TIPUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTUYHOCTh
W3/IOKeHUsT;  [OTIOJIHATENbHbIE U
YTOUHSIIOLIME BOTIPOCHI He TIPUBOJST K
KOPPEeKLIMM 0TBeTa Ha BOTIPOC.

7. PecypcHoe obecrnieyeHHe JUCHUTLTHHbBI
7.1. JInijeH3UOHHOE U CBOOOJHO pacnpocTpaHseMoe MPOrpaMMHoe
obecrieueHue

[TepeueHb JIMI[EH3UOHHOTO W CBOOOJHO PACIIPOCTPAHSEMOrO TPOTPAMMHOTO
obecrieueHusi, B TOM YKC/ie OTeYeCTBEHHOTO TIPOU3BOACTBA:
- Microsoft Windows 7 Professional — CucremHoe mnporpamMmHoe obecrieueHue.
OnepanyonHas cucteMa. [Kommepueckas (Volume Licensing)]; I10-72B-264;
-Microsoft Windows 8 Professional — CucrtemHoe TmporpaMmHoe obecrieueHue.
OnepauyonHas cucteMa. [Kommepueckast (Volume Licensing)]; I10-842-573;
- Microsoft Windows Professional, Russian — CucreMHOe TporpaMMHOe
obecrieuenue. OrneparoHHasi cuctema. [Kommepueckasi (Volume Licensing)]; TT1O-
BES8-834;
- Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook, OneNote,
Publisher) — ITaket oducHbix nipunoxenuii [Kommepueckass (Volume Licensing)];
[10-D86-664;
- Adobe Acrobat Reader DC - [lpunoxeHuwe pjsg cO3[aHUsT U MOPOCMOTPA
371eKTPOHHBIX Mybmvkauuii B popmare PDF [BecriatHast]; T10-F63-948;
- 7-Zip — ®ainoseii apxuBatop [becrinatHas]; 110-F33-948;
- Apache OpenOffice — ITaket oducHbix npunoxenuii [OTkpoiTas]; [I0-EB7-115;
- Google Chrome — Bpay3ep [Otkpsitas]; ITO-F2C-926;
- LibreOffice — ITakeT oducHbIx ipuioxkenuii [OTkpsoiTasi]; [I0-CBB-979;
- AT OOpa3oBanue 8 — CucreMHOe TporpaMMHoe obOecrieueHue. OriepaljiOHHast
cucreMa. [OTtkpeiTas]; I10-534-102.

7.2. IIpodeccuoHaibHbIe 0a3bl JaHHBIX U HH()OPMALIMOHHbBIE CIIPABOYHbIE
CHCTEMBI

WHdopMalmoHHas cripaBoyHasi cucteMa — CepBep OpraHoB rOCy/lapCTBeHHOM
Bnactu Poccuiickoit  ®egeparu  http:/poccus.pd/  (cBoOOAHBIN  OCTYM);
npodeccroHa/bHbie 0a3bl JaHHBIX — [lopTan OTKPBITBIX MAaHHBIX Poccuiickoi
®eneparuu  https://data.gov.ru/  (cBoGoAHBIM  AOCTYyI); (eaepanbHbIM  TTOPTas
«Poccuiickoe o6pa3oBanue» http://www.edu.ru (cBoOOAHBIM JOCTYI); CUCTeMa
ouLMasbHOTO  OMYyO/IMKOBaHUWSI ~ MPABOBBIX AKTOB B 3/7IEKTPOHHOM  BH/e
http://publication.pravo.gov.ru/  (cBoOOAHBIM  A0CTyIl); deAepaabHbI  MOPTal
«CoBepIleHCTBOBaHKE TOCYIapCTBEHHOTO yIpaBieHus» https://ar.gov.ru (cBobogHbII
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JOCTYTI); 3JIEKTPOHHAs bubsoTeka yHUBEpCUTeTa http://elib.igps.ru
(aBTOpH30BaHHBIA  OCTYM); 3JIeKTPOHHO-OMO/MoTeuHass cucrtema «3BC IPR
BOOKS» http://www.iprbookshop.ru (aBToprzoBaHHbIM 1OCTY).

7.3 Jluteparypa
OcHoBHas uTeparypa

1. 'muaka, Hukonai JIeonunaoBuu. OOmas xumus : yueOHoe nocobue / H.
JI. TnunkKa. - u3a. crep. - M. : KaoPyc, 2013. - 752 c. - bubnuorp.: c. 725-747 . -
And. ykas.: c. 727-728 . - Ilpegm. ykas.: c. 729-747. - ISBN 978-5-406-02934-3

2. Xumus : kypc jgeknui : [rpudp MUC] / E. T'. Kopobetinukora [u ap.] ;
pea. B. C. ApramonoB. - CII6. : CII6Y I'TIC MUC Poccuu, 2011. - 424 c.
Pexxum pocryna: http://elib.igps.ru/?&type=card&cid=ALSFR-4ad9458f-a975-4088-
89b2-2aaa3be48098

JlonosHuTEeIbHAsA IMepaTypa

3. CyBopoB, AHapei BragumupoBuu. O011jast Xumus : yaeOHoe rmocobue zis
By30B / A. B. CyBopoB. - CII6. : Xumus, 1994. - 624 c.

Pexxum noctyna: http://elib.igps.ru/?&type=card&cid=ALSFR-46cc44c5-
5856-4d0c-84e5-47d1fc2daabf

4. KopobOeitHukoBa, EjeHa I'epmaHoBHa. XuMusA B OIpe/ie/ieHHUsX,
Tab/vijaX, TUMOBBIX 3alauax : ydyeOHoe mocobue : [rpud MUC]. Y. I / E. T.
Kopob6eitnukoBa, H. FO. KoxxepankoBa ; MUC Poccum. - CII6. : CITI6Y I'TIC MUC
Poccum, 2019. - 286 c.
Pexxum pgocrtyna:  http:/elib.igps.ru/?8&type=card&cid=ALSFR-23308142-6368-
45cf-9436-49e14030f4de&remote=false

5. CBup3uHcKas, I'anuna bopucoBHa. Bonpoce! v 3aauy 1o OpraHu4ecKou
xuMuM : yuebHoe mocobue : [rpud MUC]. Y. 1. Knaccudukarust 1 HOMeHKIaTypa
OpraHUYeCKuX COoeIMHeHUH. YT/IeBOI0po/ibl U ux npou3BogHsble / I'. b. CBUA3MHCKaS,
M. E. IkutpoHoB ; MUC Poccuu. - CII6. : CI16Y I'TIC MYC Poccuu, 2018. - 207 c.
Pexxum  pgoctymna: http://elib.igps.ru/?28&type=card&cid=ALSFR-7a236908-2c9d-
4c6e-b066-9b72fc44f060&remote=false

7.4. Marepua/ibHO-TEXHHYECKOe o0ecreyeHre

Ina mpoBeseHuss W oOecrieueHMsT 3aHATHH HCIIO/B3YIOTCS TTOMEILeHus,
KOTOpbIe TIPEeACTaB/sIOT OO0l yueOHBbIe ayAUTOPWUU [Jisi TIPOBe/ileHHs yueOHBIX
3aHATHN,  TMpeAyCMOTPEHHBIX  IporpaMMoii  0OakajmaBpWara,  OCHaIl[eHHbIe
obopymoBaHHEM MW TEeXHUUeCKUMH CpeJCTBaMH OOyUYeHUs: aBTOMATH3UPOBAHHOE
pabouee MecTO TIperiofiaBaTesisi, MapKepHas [JOCKa, MY/JIbTUMeIUNHBIA ITPOEKTOp,
JOKyMeHT-KaMepa, M0Ca/[0uHble MeCTa 00yJaroIuxcs.

JlabopaTopusi XMMHHM OCHall[eHa B COOTBETCTBUM C TeMaTHKOW paboueii
TIPOrPaMMBI TUCITUTUIAHBI.

[TomelrieHUsT [T  CAMOCTOSITe/TbHOM PabOThl  OOYYarOIMXCS  OCHAIIeHbI
KOMITBIOTEPHON TEXHHKOH C BO3MO)KHOCTBIO TIOAK/IIOUEHHSI K ceTH «VIHTepHeT» u
obecrieueHreM JIOCTyIa K 3JeKTPOHHOM WHGMOpPMaI[MOHHO-00pa30BaTe/IbHOM cpeje
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YHUBEPCUTETa.

ABTOp: KaHIUAT XUMUUECKUX HayK, AorieHT Kopobetinvkosa E.T.
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