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1. INIEPEYEHb IINTIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHAPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIBHOMU ITPOI'PAMMBbI

Buj nesiTeJIbHOCTH BBINTYCKHUKA

JucnurniauHa  OXBaThIBA€T  KPYr  BOINPOCOB,  OTHOCSAIIMXCS K  MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOH M TPOCKTHO-KOHCTPYKTOPCKOMY BHAY MPOQPECCHOHATBHONW ACSITEIbHOCTH
BBIITYCKHHKA B COOTBETCTBHH C KOMIICTCHIIMSAMU U BUJAMU JICITCIILHOCTH, YKa3aHHBIMH B Y4COHOM
IJIaHE.

eab AMCHUIIHHBI

CdopmupoBaTh COBPEMEHHOE HAYYHOE IPEJICTABICHUE O BEHIECTBE KaKk 00 OJHOM W3 BHJIOB
JBIDKYIICHCS MaTEepHH, O MYyTAX, MEXaHU3MaxX M CIoco0ax MpeBpalleHHs OJTHUX BEIIECTB B JIPYTHE,
a TaKk>K€ HABBIKU MCIOJIb30BAHMS XUMUYECKUX 3HAHUN U YMEHUH B IPAKTUYECKOM JACSTEIBHOCTHU.

3agaun QM CHMILINHBI

JIoOUTBCS MPOYHOTO YCBOGHUS OCHOBHBIX 3aKOHOB M TEOPUH XUMHH, YTO IO3BOJHT Kak
COBEPILEHCTBOBATh YK€ CYIIECTBYIOIINE, TAK U CO3/1aBaTh HOBBIE IPOU3BOJCTBEHHBIE IIPOLIECCHI.

BripaboTath HaBBIKM CaMOCTOSATEIBHOTO MPOBEACHUS JAOOPATOPHBIX OKCIEPHUMEHTOB H
00001eHNsT HAOMI0JaeMBIX PE3Yy/IbTaTOB, KOTOPbIE MO3BOJIAT CO3JaBaThb COEAMHEHMUS, COCTaBbl U
MaTepHuabl ¢ TpeOyeMbIM HAOOPOM CBOMCTB, a TAK)KE MCCIE0BATh U aHAIM3UPOBATh MaTEPUAIBI.

OCHOBHBIC 3aKOHBI
XUMHHU B

Kon Conep:xanue IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUs 110
KOMIIETEeHIIH U KOMIIeTeHIM AMCHUIIMHE
1 2 3
OIIK-6 CIIOCOOHOCTh 3HATB: neproandeckuii 3akoH JI.M. MenmeneeBa; OCHOBHbIE
UCIIOJIB30BaTh BUIAbI MU XapPaKTCPUCTUKH XUMUYECKOHN CBA3HU, BO3MOJXHBIC

SHEPreTHYECKUE SABICHUA NPU XUMHUYECKUX PEaKLUAX, a TAKKE
(axTOpbl, ONpEAEIsIOIUEe HANPABICHUS CaMOIIPOU3BOIBHOTO
MPOTEKAHUSI XUMHUYECKUX PEaKLUil; CYIIHOCTh OO0paTHMOCTH

npodeccnoHanbHOM N N .

XUMHYECKUX pEaKIUid U CBONCTBA XMMHUYECKHUX PAaBHOBECHM;
JIEATEIILHOCTH, . N

CHocoOBl BBIPRXEHHSI KOHLEHTpAaLUUil 1 (QU3NYECKHe CBOMCTBA
TIPUMCHATE MCTOJLbI pacTBOpoB;  O0COOEHHOCTH  (PUIMKO-XUMHUECKHUX  CBOMCTB
MaTrcMaTHICCKOro PacTBOPOB  DIEKTPOIUTOB; CBOHCTBA M  3aKOHOMEPHOCTH
aHali3a u MOBE/ICHHS JUCIIEPCHBIX CHCTEM; OCHOBHBIC 3aKOHOMEPHOCTH
MOJCIMPOBAHNA, MPOTEKAHUSA OKHUCIUTEIBLHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB;
TEOPETUYECKOTO U OCHOBHBIE MOHATHS aHATUTUYECKONW XUMHU U METOBI aHAIIN3A;
9KCIIEPUMEHTAJILHOTO | IPaBUIIA U IPHEMBI BBIIOJIHEHHS J1a00PaTOPHOIO XUMHIECKOTO
HUCCIICAOBAHUSA SKCIICPUMEHTA.

yMeTh: NMPUMEHATHh NEPUOJUYECKUNA 3aKOH M MEPHUOANYECKYIO

CHUCTEMY ISl  XapaKTepUCTUKH CBOHCTBA  XHMHYECKHX
SJIEMEHTOB M MX COEAMHEHHH; OOBSICHATH NPOSBISEMYIO
aTOMaMH BaJIEHTHOCTb W NMPOTHO3UPOBATH MPOCTPAHCTBEHHOE
CTpOeHUE MOJIEKYT, JaBaTh TEPMOTUHAMUYECKYTO
XapaKTepUCTUKY XUMHUYECKOTO MpoLecca; MPUMEHSTh TaOINIIbI
KOHCTAaHT XWMHUYECKOIO pPAaBHOBECHS [UIA  ONpEAEIICHUS
HanpaBJICHUH MPOTEKaHUS XUMHUYECKHX PEaKIid; MPUMEHSATh
3akoHbl Payns u  Banr-Todpda s xapakrepuctuku
(¢u3NUeCKUX CBOICTB  pacTBOPOB; NPUMEHATH TEOPHIO
AIIEKTPOJIMTHYECKON  JIUCCOIMALIMN  JUIS  XapaKTepUCTUKH
CBOWCTB  PacCTBOPOB  DIIEKTPOJIUTOB;  NPUMEHSTh  JUIst
coctapneHust ypaBHeHui! OBII; nmpoBoauTh KauecTBEHHBIN U
KOJINUECTBEHHBIN aHAJIHU3 BEIIECTBA

BJIa/IeTh: CIIOCOOHOCTBIO TIPAKTHYECKOTO MPUMCEHEHHUS
MEPUOJMUECKOT0 3aKOHA U lepruoanyeckoit cucremst . 1.
MenaeneeBa; CHOCOOHOCTBIO IPUMEHEHUSI JAHHBIX 00 SHEPTUH
XMMHUYECKOU CBSI3U JUTS OIIEHKHU MPOYHOCTH MOJICKYIT;
HaBBIKAMU MPOBEJICHUS TEPMOJIUHAMUYECKUX PACUETOB;
CHOCOOHOCTBIO BBISIBIICHHSI OOpaTHUMBIX peakUid U pacyera
XapaKTEePUCTUK COCTOSHHS PAaBHOBECHUS] KOHKPETHBIX PeaKIIuii;
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CIOCOOHOCTH MTPOBOJIMTH PacUeThl KOHIICHTPAITUI PACTBOPOB;
CIOCOOHOCTBIO IIPUMEHSTHh METOIBI onipeaencHus pH
pacTBOpPOB; CIIOCOOHOCTHIO IPUMEHSTH METOIBI BBHITIOTHEHHUS
XUMHUYECKUX JIA0OPATOPHBIX dKCIICPUMEHTOB; CITOCOOHOCTHIO
MIPOTHO3UPOBATH BO3MOKHOCTh CaMOITPOU3BOJIBHOTO
npotekanusi OBII; ciocoOHOCTEIO MPUMEHSATH METOIBI
aHalM3a U ONICHKYU 1a00paTOPHBIX HCCIICIOBAHUH.

2. MECTO JUCHUIIJIMHBI
IMPOI'PAMMBbI

Jucturmanaa b1.5.07 xuMust oTHOCUTCS K 0a30BOM Y4acTH.
JvcuuiuinHa Xumust 6a3upyeTcs Ha 3HaHUAX, MOJYYEHHBIX IIPU U3YYEHUH Y4eOHBIX
JUCLIUIUINH OCHOBHBIX 00I11€00pa30BaTeIbHbIX IPOrPaMM.

B CTPYKTYPE OBPA3OBATEJIbHON

XuMusi ~ TpeACTaBiIsieT  OCHOBY s M3Y4YeHHMs]  JMCUMIUIMH:  0€30MacHOCTb
KU3ZHEJEATEIIbHOCTH; MaTEPHAIOBEICHUE, TEXHOJIOTHSI KOHCTPYKLIMOHHBIX MaTepHaIOB
Takoe cHuCTeMHOE MEXAUCIHUIUIMHAPHOE M3YyYEHHUE HANpaBlI€HO HA JIOCTHIKEHUE
tpedyemoro ®@I'OC ypoBHS MOITOTOBKH O KBaJTU(PHUKAIMH OaKaiasp.
3. PACHPEJEJIEHUE OFBbEMA JTUCHUIIJIMHBI
3.1. Pacnpenesienne o0beMa TUCHMILIMHBI 10 popMaM 00ydeHUst
Tpyooemkocmob OucyuniuHsl 6 4acax
/'Q.\ § E Buo
o S 2 ) S Kxoumpon npoMexNcy
Dopma I 5 2 § < oHas mounoi
00yueHnusn S 2 2 ~ O § ammecma
S = S 23 E paboma
S| S| | s |fz §5§| 8¢ uuu
3 S g S |8 28§ S S
o 9 S S F |3 SR S 3
S 3| 3|2 8|8 S&3| 8%
Lol R | T8RN ORS| O]
1 2 3 4 5 6 7 8 9 10 11
Ounas 1 1 | 144 | 51 | 17 | 34 - S7 lkp 9K3aMEH
3aounas - - - - - - - - - -
3aounas - - - - - - - - - -
(yckopeHHoe
o0yueHue)
O4Ho-3204Has - - - - - - - - - -




3.2. PacnipeesieHue 00beMa TUCHMILIMHBI 10 BUIaM Y4eOHbIX 3aHITHII U TPYT10eMKOCTH

6 m.u. ¢ Pacnpeoenenue
Tpyoo- UHMEPAKMUBHOI, no cemecmpanm,

Buo yueonuvix 3anamuii eMKOoCmb | aKmue-Hoil, UHHO6A- uac

(uac.) UUUOHHOUL popmax, 1

(uac.)
1 2 3 4
|. KonrakTHas pa6oTa 00y4aomuxcs ¢

npemnojaaBaresieM (Bcero) ol 40 ol
Jlexmun (JIk) 17 6 17
JlaGopatopubie pabots (JIP) 34 34 34

Konrtponbnas pabora* + R +

['pynmoBsie (MHAWBHYa bHBIE) KOHCYTBTAIHH ™ + R +
I1.CamocTosiTe1bHAs paboTa 00yUaOIIMXCS 57 ) 57

(CP)

[ToaroroBka k nabopaTopHbsIM paboTam 34 - 34
IToAroToBKa K 9K3aMEHY B TCUCHHE CEMeCTpa 10 - 10
BrimonHeHe KOHTPOIIEHOM pabOTHI 13 R 13
I11. IIpomexyTOUHAsI aTTECTAIUS DK3aMEH 36 ) 36
O6mias TpyI0€MKOCTh AUCIUILIAHBI Jac. 144 - 144

3a4. efl. 4 - 4

4. COAEP)KAHUE JUCUUMIIJINHbI

4.1. Pacnpenenenue pa3aejioB JTMCHUIJIMHBI 10 BUIAM Y4eOHbIX 3aHATHI

- 1J151 04HOI (hopMBI 00YUEHHS:

Buowl yueonwvix 3anamuit, éxniouan
CamocmoamenvbHyo pabomy
odyuarowuxca u mpyooemKocmey;
Ne Tpyooem-
Haumenosanue (uac.)
memot membl OUCYUNTUHbL Kocimb, yueoOHble 3aHAMUSA camocmosnme
(uac.) bHaA
Jo— nabopamopnvie paboma
padomol ooyuaio-
wuxcs
1 2 3 4 5 6
1. CrpoeHue BemecTa 17 2 10 5
2. OCHOBBI XUMHYECKOMH 12 2 2 8
TEPMOIMHAMHKH
3. XuMuueckass KHHETHKA U KaTajlu3 13 2 4 7
4. PactBopsl. JlucniepcHBIE CHCTEMBI 15 3 6 6
5. OKHCITUTETLHO- 13 2 4 7
BOCCTAHOBUTEJILHBIC PEAKIIUU U
AIIEKTPOXUMHUYECKHE TIPOIIECCHI
6. XUMHS METAJJIOB 14 2 4 8
7. XUMUST KOMITJIEKCHBIX 12 2 2 8
COeTMHEHU I
8. OCHOBBI aHATUTHYECKON XUMUU 12 2 2 8
HUTOIro 108 17 34 57




4.2. CopeprxaHue JMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3/fiesaM U TeMaM

memol

Haumenosanue
memol
OuUCHUUNIUHDBL

Cooeporcanue 1eKYUOHHBIX 3AHAMULL

Buo
3aHAmMUA 6
UHMEPAKMUGHOI,
aKmueHoil,
UHHOBAUUOHHOU
dopmax,
(uac.)

[y

2

3

4

Crpoenue
BEIIIECTRA.

ATOM Kak cucTeMa 3JeMEeHTapHbIX YacTull. OCHOBHbBIE
XapaKTePUCTUKHU aTOMa. XUMHUYECKHUM 3JIEMEHT, U30TOTI.
OHepreTUYecKrue XapakTepUCTUKHN aToMa: SHEPTHs
MOHM3AIMH, CPOACTBO K DJIEKTPOHY,
3JIEKTPOOTPULATENBHOCTE. KBaHTOBO-MEXaHUUECKOe
OIMCAHNE 3JIEKTPOHA B ATOME: IPUHIIUII
KOPIYCKYJIIPHO-BOJHOBOT'O Ayaln3Ma, MPUHLIUI
HEOTPeIEeTICHHOCTH, BOIHOBAasI (pyHKITNS, OpOUTAIID,
KBAaHTOBbIC YKcia. [IpUHIUIIBI M paBUIIA 3JIEKTPOHHOTO
CTPOCHUA aTOMa: IMIPUHIOUII MUHUMYMaA SHCPIUu,
npunuun Ilaynu, npasuino XyHaa, OpaBwiIo
KieuxoBckoro. CriocoOb! 3anTiCH AIEKTPOHHBIX
KOH(Urypauuii aroMoB 1 HOHOB. [leproandeckas
cuctema J[.1. MenpaeneeBa Kak eCTECTBEHHAs
KJ1accu(pUKALHS 3JIEMEHTOB O AJIEKTPOHHBIM
CTpyKTypam aToMoB. [loHsTHE, TPUUUHBI 00pa30BaHUS
W TUIBI XUMUYECKOH cBsa3u. KoBajieHTHas CBS3b.
HampaBJICHHOCTb, HACBIIAECMOCTD, IMOJIAPHOCTD,
rubpuamzanus. Monnas cBsa3b. OCHOBHBIE TEOPHH
00pa30BaHUs XMMUYECKOW CBS3H.

Kommnbrotepnas
TIpe3eHTAIHS
(4 yaca)

OCHOBBI
XUMHYECKOU
TEPMOTUHAMIKHU

XUMHYECKHE CUCTEMBI KaK OOBEKT U3yUCHHS
XUMUYECKOH TepPMOJUHAMUKY: TUIIBI (OTKPHITHIE,
3aKpBIThIC, U30JIMPOBAHHBIE); TEPMOIUHAMUIECKUE
rapaMeTpbl U CBOMCTBA. XapaKTEPUCTUUECKUE
(YHKIMU: BHYTPEHHSS SHEPTHSI, DHTAIBITUS, SHTPOIIHS U
Ip. CBOMCTBA XapaKTEPUCTUIECKUX (DYHKIIMH.
OHeprerudeckre SQPEKThl XUMHUYECKUX PEaKIIH,
n300apHbIe, H30XOPHBIE MPOLIECCHI, TIEPBhIA 3aKOH
TEPMOAVHAMUKH, SHTAIBINA PEAKINH, SHTAIBIIHS
00pa3oBaHMsl, CTAaHAAPTHAs! SHTAIBIINS 00pa30BaHUS
BelIecTBa. 3aKOHBI TEPMOXUMHUU: 3aKOH JlaBya3ne-
Jlanmaca, 3axoH 'ecca, TEpMOXMMHUYECKUE PACUETHI.
Hampasnenue nporekanns XUMUYECKUX PEAKIIMMA:
SHTPOMHS, BTOPOI 3aKOH TEPMOJIMHAMHKH, SHEPTHS
I'ub06ca.

Kommnbrorepnas
TIpe3eHTAIHS
(2 gaca)

XuMuueckas
KAHETHKA U
KaTaaus.

[loHsATHE O CKOPOCTH XMMHYECKOH peakunu, (haKTopsbl,
BIIHMSIIOLIME HA CKOPOCTh PEaKIMU, KaTaln3: TOMOT€HHBIE
Y T€TEpPOTeHHbIE PeaKIIiK; 3aKOH JAeMCTBUS Macc,
npaswio Banr-T'odda, sneprus aktusanuu. Katamus:
MIOHATHE KaTalIu3aTopa, NOJI0KUTEIbHBIN U
OTpHUIATETHHBIN KaTalIN3; MEXaHN3MBI KaTalln3a B
3aBHCHMOCTH OT TuTa peakiuu. OOpaTuMble u
HEOOpaTHUMble XMMHUYECKUE PEAKIIUU. XUMHUYECKOEe
paBHOBecue. KoHCTaHTa XUMHYECKOTO PAaBHOBECHSI.
ITpunnun Jle [larense.

PactBopsI.
JucnepcHsle
CUCTEMBI.

[lonsTHe n XapakTepucTuka pacTBOpoB. CriocoObl
BBIPAYKEHMSI COCTaBA PACTBOPOB, KOHLIEHTPALUS —
KOJMYECTBEHHAsI XapaKkTepucTuka pactsopa. Ipormecc
pacTBOpEHMsI, PACTBOPUMOCTb, (DAKTOPHI BIHUSIONINE HA




pacTBOPUMOCTH BemiecTB. O0Ime CBOKWCTBa PaCTBOPOB:
JIABJICHHE TIapa pacTBOPOB, 3aMEP3aHUC U KUIICHUE
pacTBOpoB, ocMoc. 3aKoH PayJs u ciencTBus U3 HEro,
3akoH Baut-T'odda. PacTBOpHI 31€KTPOIUTOB:
0C00EHHOCTH PAaCTBOPOB 3JIEKTPOJIUTOB;
SIEKTPOIUTUUECKAS TUCCOIUAINS; KOTUYSCTBCHHBIC
XapaKTEePUCTUKH TIPOIecca AUCCOINAINN: CTETIeHb
JUCCOIMAIIMY ¥ KOHCTAHTa IUCCOLUALIUY; MOHHBIC
peaKIy U UOHHBIEC YpaBHEHUsI peakiuil. {ucconmanms
BoJibl. MoHHO IIpou3BeieHre BoAbl. BomopoaHbii
MoKazarenb. [ uaponn3: THIBI U KOTHIECTBEHHBIC
xXapakTepucTuku. [loHATHE AUCTIEPCHBIX CUCTEM.
Kiraccudukanus mucnepcHbix cucteMm. Komutonmaapie
CHUCTEMBI, 00pa30BaHKe KOJUIOUIHBIX cucTeM. CBOMCTBa
KOJUIOUJTHBIX PACTBOPOB: ONTHYECKUE, KUHETUICCKHUE,
ANICKTPUIECKHE, aJICOPOIIMOHHBIE.

OKHCIIUTEIBHO-
BOCCTAaHOBUTEIILHEI
€ peakuuu u
AIIEKTPOXUMHUECKH
€ MPOIECCHI.

CreneHpb OKHUCIIEHUs, IPAaBUIIA ONPEAETICHNS CTEIICHN
OKHCIIeHUs. [Iponeccsl OKUCIIEHUS 1 BOCCTAHOBIICHHA,
TUIIUYHBIE OKUCIIUTENN U BoccTaHoBUTENU. Tunbsl OBP:
CocraBnenue ypaBHeHuid OBP MeTo10M 351€KTPOHHOTO
Oananca. DIeKTpOJHbIE TOTEHIMANbI, ypaBHEHUE
Hepucta. Dnexrponus; 3akoHsl a1exkTponusa. Kopposus
METaI0B, KJIacCU(UKALNI KOPPO3HOHHBIX IIPOLIECCOB
10 BUly KOPPO3HOHHBIX PA3pyLIECHHU, T0 MEXaHU3MY
B3aUMOJIEUCTBUS METAJLJIOB CO CPEOH, 110 TUILY
KOppO3uOoHHOI cpenpl. [Ipenynpexienue Koppo3uu u
METOJIBI 3aIUTHI OT Hee: H3MEHEHNE KOPPO3HOHHBIX
CBOMCTB MeTajlla, U3MEHEHHUE KOPPO3HUOHHBIX CBOMCTB
CpeJibl, 3IEKTPOXUMHUYECKHE METOIBI.

XUMHUSA METAIIOB

Posp MeTaiioB B MaTeEpUanbHOM KyIbType
geoBedecTBa. OOIIas XapakTepHUCTHKA METAILIOB.
Krnaccugukanus MeTaaioB B COOTBETCTBHUH C
AJIEKTPOHHBIM CTPOCHUEM, PU3MUECKIMU
XMMHYECKUMH CBOHCTBaMH, PACIIPOCTPAHEHHEM B
MpUPOAE, UICTOPHUUECKUMHU TpaauiusiMu. CTpyKTypa u
(u3nUecKkre CBOMCTBA METAIUIOB. DIEKTPOHHOE
CTpOCHHE MeTaJIOB. PacripocTpaHeHne MeTauIoB B
npupoze. CoBpeMeHHast METaJTyprusi, Kak
COBOKYITHOCTb OCHOBHBIX TEXHUUYCCKUX onepaum‘/i
IPOU3BOJICTBA METAIIIOB

Xumus CrtpoeHue KOMITDIEKCHBIX COeIMHEHHI: OCHOBHBIE
KOMILUIEKCHBIX TTOJIO’KEHUST KOOPIMHAIIMOHHON TEOPHH, KIIACChI
COCTMHCHHM. KOMIUIEKCHBIX COSUHEHUN, TEOPHS KPUCTAITNIECKOTO
niosisi. HoMeHkIaTypa KOMITIEKCHBIX COSTMHCHIM.
W3omepus n aucconmanis KOMIUIEKCHBIX COSIMHEHUH.
OcHOBHI OCHOBHEIE TTOHATHS U TEPMUHBI aHATUTHYECKON XUMUH:
aHAJIMTHYECKOM METOJ aHalIN3a, METOINKA aHAJIN3a, OCHOBHBIC JTAIIBI
XUMHAH aHanm3a. KadecTBeHHBIN aHAIIN3 XUMHYECKUH aHAJIN3,

nneHTH(pUKaS HEOPraHMIECKIX KATHOHOB M aHUOHOB.
KonnuecTBEHHbI XUMUUYECKUI aHAJU3!
CPAaBUMETPUUYECKUN aHATIN3, TATPUMETPUUECKUN aHAIIN3.
WuctpymenTtanbable (PU3UKO-XUMUYECKH ) METOTBI
aHaJIM3a: CIEKTpaJIbHBIE, XpoMaTopraduiecKue,
3IEKTPOXUMUYECKUE.




4.3. JlabopaTopHbie padoThI

Buo
3anAmuA 6
Home, UHMEePAKMUGHOUL
No P . Oobvem P L
n/n memal Haumenosanue ﬂaﬂopamopnou paﬂombl ('mc) AKmueHou,
oucuununbl ) UHHOGAUUOHHOIL
dopmax,
(uac.)

1 1. HM3ydueHre OCHOBHBIX KJIACCOB 4 JlabopatopHast

HEOPTaHMYECKUX COCTUHCHHIMA pabora
HUCCIICA0BATCIBbCKOI'O
tuna (4 yaca)

2 1. Onpenenenre MOJISIPHOM MacChbl 2 JlaGoparopuast
SKBHMBAJICHTA METaJlIa pabora

HUCCIICA0BATCIBCKOI'O
thmna (2 Jaca)

3 1. Crpoenne atoma u [lepuoauueckas cucrema 4 JlabopatopHast
xumuaeckux 3memenTos J[. M. Menneneesa pabora

HCCICO0BATCIBCKOTO
tuma (4 Jaca)

4 2. Onpenenenne TEIUIOBOTO 3P QeKTa peaKkuu 2 Jlaboparopuast
HEHTpaIu3auu pabora

HCCIIEO0BATCIBCKOT'O
tuna (2 daca)

5 3. OrnpezeneHne CKOPOCTH XUMHYECKOM 4 JlaboparopHast
peakmuu. M3ydenne XuMu4eckoro pabora

HUCCIICA0BATCIBCKOI'O
pPaBHOBECHS.
tuna (4 Jaca)

6 4. [IpuroToBneHue pacTBOPOB 3aJaHHOM 2 JlaGopaTopHas

KOHIICHTPALIUN pabora
HCCIIECO0BATCIBCKOT'O
tumna (2 Jaca)

7 4. N3yuyenune aneKTpoIuTHYeCKON 4 JlaboparopHast
JUCCOLIMAIIMN M PEaKIIUi B paCTBOPAX pabora
3IIEKTDOJINTOR HCCIIEO0BATCIBCKOT'O

p tumna (4 Jaca)

8 5. N3ydueHne OKUCIUTETBHO- 2 JlaboparopHast

BOCCTAaHOBUTENBHBIX PEAKIUi pabora
HUCCIICA0BATCIBCKOT'O
tuna (2 Jaca)

9 5. N3ydeHne aneKTpOXUMHYECKUX MPOIIECCOB 2 JlaboparopHast

pabota
HUCCIICA0BATCIBCKOTO
tuna (2 Jaca)

10 6. N3yuyeHne XUuMUYECKUX CBOMCTB METAJNIOB 4 JlaboparopHast

pabota
HCCIIEN0BATCIBCKOT'O
tumna (4 Jaca)

11 7. W3yueHune KOMIUIEKCHBIX COSTUHEHHIA 2 JlaGoparopHast

pabota
HCCIIEN0BATCIBCKOT'O
trmna (2 Jaca)

12 8. W3y4yeHne KauyeCTBEHHBIX peakinii Ha 2 JlaboparopHast
KaTHOHBI U aHHOHBI pabora

HUCCIICA0BATCIBCKOTO
tumna (2 Jaca)
HUTOI'O 34 34

4.4. CemuHapbl/ IpaKTHYECKHUE 3aHATHSA
VY4eOHbIM MJIaHOM He MPEeayCMOTPEHO




4.5. KoHTpOoJIbHbIE MEPONIPUSITHA. KOHTPOJIbHAsl padoTa

Lenb: 3akperieHue U3y4eHHOr0 TEOPETUYECKOTO MaTepralia myTeM MpuoOpeTeH sl HaBbIKOB
MPOBEJICHUS] XUMUYECKUX PACUETOB.

BoimonHsis,  KOHTpOJbHYIO  paboOTy  CTYOEHT  JOJDKEH  [O0Ka3aTh  JIOTUYECKYIO
MIOCJIEIOBATEIbHOCTh, HCIOJNB3YEMYI0 B XOJ€ peIIeHHs 3ajad, BbIPadOTaTh HAaBBIKU €€
NPUMEHEHHUS; TPaMOTHO HCIOJB30BaTh pa3IUYHbIEe CIOCOOBI PACCYXACHUS MPU BBITOJIHEHUU
XUMHUYECKHX PAacueTOB, HAYYUTHCS MPABUIBHO OOPMIISTH pEIICHHUE 3a/1a4.

CTpyKTypa: TUTYJIbHBIHI JTUCT, OCHOBHAS YaCTbh, CIIUCOK MCIOIb30BAaHHON JIUTEPATYPHI.

TurynpHBIN JIUCT, KaK MpaBuiIo, oopmisiercst Ha aucte popmara A4 u cryxut o0noxkoi. Ha
TUTYJIBHOM JIUCTE YKa3bIBalOT HOMEp BapHaHTa, 1 COOTBETCTBYIOIINE €My HOMepa 3a/1ay.

OcHOBHast 4aCTh - BOCEMb MHOTOBAPHAHTHBIX 3334 0 TeMaM JUCIUILIMHBL. 3a/1aui CIeyeT
BBITMIOJHATH B TOM MOPsJIKE, B KAKOM OHHM yKa3aHbl B 3aJaHUU. Y CJIOBHS MPUBOIUTH IMOJTHOCTHIO.
Pemennst 3amad u OTBETHl Ha TEOPETHUYECKUE BOIPOCHI JOJDKHBI OBITH KOPOTKO, HO YETKO
000CHOBAaHBI, 32 UCKJIIOYEHHUEM TeX CIy4yaeB, KOI/a Mo CYIIECTBY BOIIpOCa Takasi MOTUBUPOBKA HE
TpeOyeTcs, HampuMmep, KOTJa HYXHO COCTaBHTb JJIEKTPOHHYIO (opMmyly aroma, HammcaTh
ypaBHeHHe peakiuu u T.1. [lpu permenuu 3amad HYXKHO HPHUBOJUTH BECh XOJ PELICHUS U
MaTeMaTHYeCKue MPeoOpa3OBaHMs.

Crnucox, uCIoNb30BaHHOM JIUTEpaTyphl oopmisieTcs B COOTBETCTBUU ¢ TpeboBanusimu ['OCT
7.1-2003. Cucrema crapmapToB 1o uHMOpMaNWU, OUOIMOTECUHOMY M HW3JIATEIBCKOMY JIEITY.
bubnuorpaduueckas 3anuch. bubmmorpaduueckoe ommcanue. OOmue TpeOOBaHUS W IMpaBUIIa
COCTaBJICHUSI.

PaGora nomkHa ObITH JaTHUPOBaHA U MOJMUCAHA O0YYAIOIIMMCS.

OcHOBHas TeMaTHKa:

CtpoeHue BemiecTBa

OCHOBBI XIMHYECKOH TEPMOIMHAMUKH

XvMUYecKasi KHHEeTUKa U KaTallu3

PacTBopsl. Jlucniepcurie cucTeMbl

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUHN U SJIEKTPOXUMHUUYECKUE TIPOIECCHI.
XUMUS METAIIOB.

XUMUsL KOMIUIEKCHBIX COCITMHEHUN.

OCHOBBI aHATUTUICCKON XUMUH

PexoMeHyeMblit 00beM:

PabGoTa BEIMONMHSAETCS TEYaTHBIM CIOCOOOM Ha OJHOW cTopoHe nucta dopmara A4 uepes
noaropa (1,5) uarepsana. Tun mpudra (rapuutypa) - Times New Roman, xerss (pasmep) mpudra
- 14. B pabore He pgoImmyckaeTcs HWCIONb30BaHME IpudTa pa3HbIX rapHuTyp. Kaxmas 3amada
oopmIsieTcs Ha OT/IEIbHOM JIUCTE.

N wNE

['paduk KOHTPOIBHBIX MEPOTIPUATHUI 1711 OUHOU (HOPMBI O0yUEHUS

Ipooonscu- Cemecmp , Homep Hedeau cemecmpa

merpnocme Ty T3 4[5 6 |7 891011121314 [15[16] 17
cemecmpa

Konmponovuvie | - | B3 | - - - - - - - - - - - - Kp | - -
Meponpusmust

Venosuvie 0603nauenuss KOHMPOILHBIX MEPONPUSIULL
B3 — Bbiava 3a1aHus;
Kp — IPHEM KOHTPOJIbHBIX paboT/




Ouenka

Kputepun onieHKM KOHTPOJIbHOM padoThI

OTJIIMYHO

PaGota BeIMOTHEHA MOTHOCTHIO, 6€3 OMMOOK U HEIOUYETOB WU AOMYIIEH
OJIMH HEJ0YET

XOpOLIO

Paborta BbINIOJIHEHA TOJTHOCTHIO, UMEETCS OJJHA HEerpyOast OmmoKa U 0JTuH
HeJI0YeT WM TPU HeJodeTa

YIIOBJIETBOPUTEILHO

[TpaBuIIbHO BBITIOIHEHO OoJiee 2/3 Bceil paboThl WU IOMYIIECHO He Ooee
OJIHO¥ rpy0O# OIMOKK WK IBYX HEIOYESTOB, WIIM OJ[HA TPy0as u 0Ha
Herpy0as OIMOKH, WK TPU HETpyOble OIIMOKH, WK YEThIPE-TISTh
HEJIOYETOB.

HCYAOBJICTBOPUTCIILHO

Yucno omrOOK U HEI0UETOB MPEBBICHIIO HOPMY JJISl OLIEHKH
YJIOBJIETBOPUTENLHO WM MPABUIBLHO BBIIIOJHEHO MeHee 2/3 Bcell paboThl
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMHUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIUIIJINHBI

Komnemenuyuu Komnemenyuu Buo
No, naumenoeanue Kon-60 z t.p, uac yueonvix Ouenka
Ppazoenoe OuCUUnIUHb wacos OIIK-6 Komn. P 3auAmMUuI pe3yiomamoe
1 2 3 4 5 6 7
1. CrpoeHre BelecTBa. 17 + 1 JIk, JIP, CP 1xp, TecTHl,
9K3aMEH
2. OCHOBBI XMMHYECKO# TEPMOTUHAMHKH. 12 + 1 JIk, JIP, CP 1xp, TeCTHI,
9K3aMEH
3. XuMndeckas KHHETHKA M KaTaJIu3. 13 + 1 JIk, JIP, CP 1xp, TeCTHI,
9K3aMEH
4. PactBOpbl. JlucrepCHbIe CHCTEMBI. 15 + 1 JIk, JIP, CP 1xp, TeCTHI,
9K3aMEH
5. OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH 1 13 + 1 JIk, JIP, CP 1xp, TeCTHI,
SJICKTPOXUMHUYECCKUE IMTPOLECCEI. JK3aMEcH
6. XuMHs METAILIOB. 14 + 1 JIk, JIP, CP 1xp, TecTsl,
9K3aMEH
7. XuMHs KOMIUIEKCHBIX COCTMHEHUH. 12 + JIk, JIP, CP 1xp, TecTsl,
9K3aMEH
8. OCHOBBI AaHATUTUYECKON XUMUHU. 12 + 1 JIk, JIP, CP 1kp, TECTHI,
9K3aMEH
6cezo uacos 108 108 1 108
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6. IEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHHUS JJIs1
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIINXCA 11O AUCHUITJINHE

1. Jlanuna, C. @. Xumus: yuebnoe nmocobue / C. ®@. Jlanuna. - bparck : bpl'Y, 2018. - 119 c.

2. Meramnbl: yueoHnoe nocobue / T. A. Jlonckas, M. A. Bapmansu [u np.]. - bparck: bpl'Y, 2008. -
65 c.

. Xumust: nabopatopHbiii mpakTukyM / M. A. Bapaausu [u ap.]. - bparck: bpI'Y, 2010. - 76 c.

. Pycuna O.b. Xumusa. Metoauueckue yka3anust JUisi IOATOTOBKH CTYI€HTOB K TEKYILIEMY U
uroroBoMy KoHTpojto / O.b. Pycuna. — bparck: 'OY BITIO «bpI'V», 2011. — 155 c.

5. Bapnansu, M. A. Xumus: 1a00paTOpHBIA MPAKTUKYM U TEXHUYECKUX HAINIPABICHUN

MOATOTOBKM akajeMu4eckoro OakanaBpuata / M. A. Bapnanss, C. ®. Jlanuna. - bparck: bpl'VY,
2015.- 154 c.

W

/. IIEPEYEHb OCHOBHOM W JONOJHHUTEJIBHOW JHUTEPATYPBHI,
HEOBXOJIMMOMU J1JIsA OCBOEHUA JUCHUITJINHBI

Konuuecmeo
Buo akzemnaapos | Obecneuen-
No Haumenoeanue uzoanusn 3aH- ‘ Hocmo,
MUL-\ Gubnuomere, | (3K3./ uen.)
IT.
1 2 3 4 5
OcHoBHas iMTeparypa
1 I'munka, H. JI. OOGmmast xumus : yaeOHUK JUIs JIk, JIP, 101 1
6akanaspos / H. JI. Tnunka. - 19-e usg., mepepa6. u k. CP
nor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp.
bazoBslii kypc).
2 AxwmertoB H.C. O0mast u HeopraHudecKkasi XUMUS: JIk, JIP, 15 0,75
yueOHuk /i By30B/H.C. AxmetoB. — M.: Beicias k. CP
mkoJia, 2009. — 743 c.
3 Kopogrus, H. B. O0mas xumust : yaeOHuK ai1s By3oB / | JIk JIP, 15 0,75
H. B. KopoBuH. - 9-¢ u31., nepepad. . - M. : Beicmast . CP
mkomna, 2007. - 557 c.

JlonoJIHMTeIbHAS JIUTEpaTypa

4 | Jlumun, P. A. XuMudeckue CBOWCTBA HEOPraHUIECKUX JIk, xp, 10 05

BEIIECTB : yuel. mocodue ais By3oB / P. A. Jlunun, B. P
A. Momnouxo, JI. JI. AunpeeBa. - 5-€ u3l., CTEpEOTHIL. -
M. : KonocC, 2008.
5 | Bonkos, H. . Xumusi: yae6HOe mocobue isi By30B / HKéPKpl 10 05

H. U. Bonkos, M. A. Menuxosa. - M. : U3nareabckuii
neHTp «Akagemusiy, 2007. - 336 c.

6 | 3agaun W ynpakHeHHUs 110 OOIIeH XUMHH : yueo. kp, CP 5 0,25
nocobue 11 By30B /Ilox pen. H. B. KopoBuna. - 4-¢
u31., nepepad. - M.: Beicmas mixona, 2008. - 255 ¢
http://ecat.brstu.ru/catalog/Pecypcei%20cB060a1H0r0%2
Omocryma/3amaun%20u%20ynpaxaenns%20m0%20xu
Mun. Yueb.nocooue.2006.pdf

7| 3aiineB O.C. Xumusi: y4eOHUK IS CTY/I. BBICII. yueO. Ik, JIP, 5 0,25
saBenenuit / O.C. 3aitnes. — M.: V3naTensckuii HeHTp wp. CP
«Axanemusy, 2008. — 544 c.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B0%D0%BF%D0%B8%D0%BD%D0%B0%2C%20%D0%A1%2E%20%D0%A4%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C%2E%20%D0%90%2E
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK_PRINT&P21DBN=BOOK&S21STN=1&S21REF=&S21FMT=FULLW_print&C21COM=S&S21CNR=500&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%20%D0%9B.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D0%BD%2C%20%D0%9D%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B8%D0%B4%D0%B8%D0%BD%2C%20%D0%A0%2E%20%D0%90%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%BE%D0%BB%D0%BA%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%98%2E
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Задачи%20и%20упражнения%20по%20химии.Учеб.пособие.2006.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Задачи%20и%20упражнения%20по%20химии.Учеб.пособие.2006.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Задачи%20и%20упражнения%20по%20химии.Учеб.пособие.2006.pdf

I'muuka, H. JI. 3agaum u ynpaxHeHUs 10 00IIe XUMUN
[Texkct] : yueOHO-pakTHUecKoe mocodue / H. JI.
I'munka; [Tox pen. B. A. Tlonkoga. - 14-¢ uza. - M. :
IOpaiit, 2015. - 236 c.

Kp, CP

20

Jlanmmna, C. ®@. Xumus: yueOnoe nocodue / C.

@. Jlanuna. - bpatck : bpl'Y, 2018. - 119
http://ecat.brstu.ru/catalog/Yueonnie%201%20yueOHO-
Metoanueckne%20mocooust/Xumus/Jlannaa%20C. 0. X
nMust. Yue6.nocooue.2018.pdf

kp, CP

3+ 1(3P)

10

Mertamisl : yue6Hoe mocooue / T. A. Jlorckas, M. A.

Bapnansin [u ap.]. - bparck : bpl'Y, 2008. - 65 c.
http://ecat.brstu.ru/catalog/yY4ebHble %201%20y4ebHo-
MeToanyeckune%20nocobus/Xumusa/OoHckas %20T.A.%20MeTannbl.
Yyeb.nocobume.2008.pdf

JIk, JIP,
xp, CP

81+ 1(DP)

11

Xumus: 1abopatopHblil mpakTukyMm / M. A. Bapnansu
[u np.]. - Bparck: bpI'Y, 2010. - 76 c.
http://ecat.brstu.ru/catalog/Y4e6Hble %201 %20y4ebHo-

MeToanyeckune%20nocobus/Xumusa/BapaanaH%20M.A. Xumus.J1abo
paTopHbIN%20npakTukym.2010.pdf

JIP, CP

200+ 1(OP)

12

Pycuna O.b. Xumus. Metoauyeckue ykazaHus 1Jis
MOATOTOBKU CTY/I€HTOB K TEKYIIEMY U UTOTOBOMY
koHtpoio / O.b. Pycuna. — Bparck: bpl'Y, 2011. — 155

C.

http://ecat.brstu.ru/catalog/yY4e6Hble %201%20y4ebHo-
mMeToanyeckune%20nocobus/Xummnsa/PycnHa%200.5.%20Xumusa. %2
OMeToaunyeckmne %20ykasaHnsa%20ana%20noarotoskn%20k%20Tek
yLemy%201%20utorosomy%20koHTponto(TecThl).2011.pdf

CP

80+ 1(P)

13

Bappansn, M. A. Xumusi: 1a00paToOpHBIi MPaAKTUKYM
JUIS TEXHAYECKUX HAIIPABJICHUN OATOTOBKHU
akajeMuueckoro Oakanaspuata / M. A. Bapnanss, C.
®. Jlanuna. - bparck : bpl'Y, 2015. - 154 c.
.http://ecat.brstu.ru/catalog/y4ebHble%201%20y4ebHo-

meToanyeckne%20nocobus/Xumms/BapaanaH%20M.A.%20Xvmns.J1a6.%
20npakTkym.2015.pdf

JIP, CP

48+ 1(DP)
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http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK_PRINT&P21DBN=BOOK&S21STN=1&S21REF=&S21FMT=FULLW_print&C21COM=S&S21CNR=500&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%20%D0%9B.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B0%D0%BF%D0%B8%D0%BD%D0%B0%2C%20%D0%A1%2E%20%D0%A4%2E
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.Химия.Учеб.пособие.2018.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.Химия.Учеб.пособие.2018.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.Химия.Учеб.пособие.2018.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Металлы.Учеб.пособие.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Металлы.Учеб.пособие.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Металлы.Учеб.пособие.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.Химия.Лабораторный%20практикум.2010.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.Химия.Лабораторный%20практикум.2010.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.Химия.Лабораторный%20практикум.2010.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C%2E%20%D0%90%2E
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.%20Химия.Лаб.%20практикум.2015.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.%20Химия.Лаб.%20практикум.2015.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.%20Химия.Лаб.%20практикум.2015.pdf

8. NEPEYEHD PECYPCOB NHPOPMAILIMOHHO -
TEJEKOMMYHUKAIIMOHHOMN CETH «MHTEPHET» HEOBXOJINUMBIX
AJIsSI OCBOEHUS JUCHUIIJINHBI

1. DnexkTpoHHBIH KaTanor oudbnuorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN
=BOOK&P21DBN=BOOK&S21CNR=&7211D=

2. DOnextponHas 6ubnuorexa bpl'V http://ecat.brstu.ru/catalog/Yue6unie%201%20
yuebHo-MeTonndeckne%20mnocobus/Xumus

3. DiekTpoHHO-OMONMOTEYHAasT cHUcTeMa «YHHUBEpPCHTETCKas Ouobmmoreka onliney
norosop Ne 0663 ot 18.04.2016 http://biblioclub.ru/

4. DnexTpoHHO-OuOmmoreunas cucrema «M3marenbcTtBo «Jlaub» morosop Ne0083 ot
09.02.2016 http://e.lanbook.com/

5. HuHdpopmanmonnas cuctema «EaMHOE OKHO J0OCTyma K 00pa3oBaTelbHBIM
pecypcamy http://window.edu.ru/

6. Hayunas snexrponnas o6ubnuoreka eLIBRARY.RU http://elibrary.ru/

7. VYuumepcuterckas wuHbpopmanumonHas cucrema POCCUA (YUC POCCHUA)
http://uisrussia.msu.ru/

8. Xwumuueckas uHpopmanuonHas cetb Poccun http://www.chemnet.ru/

9. Caiit o xumuu XuMuK.ru http://www.xumuk.ru/

10. OoOpa3oBaTelnbHBIN pecypc mo xuMuu «Anxumuky» http://www.alhimik.ru/

11. ExeMecs4HBIH HAayYHO-TIOMYJISIPHBIH KypHaI «Xumus u Kuzub»
http://www.hij.ru/

9. METOJIMYECKUE YKA3AHUSI JJISI OBYYAIOLIUXCS MO OCBOEHMIO
JUCHUTIIMHBI

PabGora oOywarommxcs HaJg KypcoM XMMHH CIaraeTcss W3 CISAYIOMUX JJIEMEHTOB:
CaMOCTOSITENIbHOE M3yYyeHUE MaTepuana Mo Yy4yeOHHKaM | y4eOHBIM IOCOOHUSM, BBIMOJTHEHHE
KOHTPOJIBHOH pabOThl, TPOXOXKJACHWE TEKYIIET0 KOHTPOJIsA, J1ab0paTOPHOTO MPAKTHKYMA,
MOCEIICHUS JIEKINI, MHIUBUIYAIbHBIX U TPYIIIOBBIX KOHCYJIbTAllUH, TPOMEKYTOUHON aTTeCTALMU
- DK3aMEHa.

[Ipuctynas K M3Y4YEHUIO NUCHUIUIMHBI, HEOOXOAUMO, MPEXKAE BCETO O3HAKOMHUTHCS C €ro
COJIEpKAaHUEM TI0 TEMaTUYECKOMY IUIaHy, OOBbEMOM KaXKI0M TEeMbl M IOCJIE€I0BATEIbHOCTHIO
CoZEpKaIMXCs B HEM BOIPOCOB. M3yuars Kypc cieayer mo oTaelbHbIM TeMaM. [Ipu mepsom
YTEHUU CIIEJIyeT MOJIYYHTh OO0IIee MpeACTaBIeHHe 00 M3Yy4aeMbIX BOMPOCAX, & TAKKE OTMEYaTe
TPYJIHbIE U HESICHBIE MECTA. 3aTE€M MEPEXOUTH K JIETATbHOMY U3YyUYEHHUIO MaTepuaa.

Heo6xomuMo yCBOUTH BCE TEOPETHUECKHUE TTOTOKEHUS, MAaTEMAaTHYECKUE 3aBUCUMOCTH U MX
BBIBOJIBI, @ TAK)KE€ NPUHLMUIBI COCTABICHUS YPAaBHEHUW. BHUKHYTH B CYIIHOCTH TOTO WJIM MHOIO
Bompoca. M3ydeHwe Bompoca Ha YpPOBHE CYIIHOCTHM, a HE Ha YPOBHE OTAEIBbHBIX SBJICHHUI
croco6cTByeT Oosee rTy0OKOMy U TPOYHOMY YCBOEHHUIO MaTepuana.

Jlekuu - BBIpa)XarOT OCHOBHOE COAEPKAaHUE 3HAHUM M3y4aeMbIX AUCUUIUINH, OPraHU3yIOT
dbopMupoBaHUE 3HAHHWI B CHUCTEMY, YCTAHABIMBAIOT CBSI3b CO BCEMH BHAAMU Y4eOHOUl palOTHI.
Jlekuuy 4uTarOTCS MO OCHOBHBIM pazzieiiaM Kypca XuMus. [Ipu 3ToOM neTanbHO paccMaTpUBaKOTCA
HEJOCTAaTOYHO MOJIHO OCBEUICHHBbIE B yU4eOHOW M y4yeOHO-METOIUYECKOW JUTepaType MOHATUSI U
3aKOHOMEPHOCTH, COCTABJISIOIINE TEOPETUUECKHE OCHOBBI TUCITUTIIIMHBI «XUMHS».

Memoouxa padomot ¢ 1eKYUOHHBIM MAMEPUATIOM

1. OGs3aTeNbHBIM YCIIOBUEM SIBIISIETCS TIOCEIIEHUE BCEX JICKIIMM U KOHCTIEKTUPOBAHHUE
M3J1araeMoro Marepuaa.

2. YCBOCHHE U 3aKpEIUICHHE MaTEPHUAJIOB JICKIIMH HEOOXOMMO IIPOBOINUTE B TIEPBBIC JTHH
noclie e€ MPOCIyIIUBaHUs, TaK KaK 9TO MOTPeOyeT HAMMEHBIIINX 3aTpaT BpeMEHH! Ha U3yUYCHHE
JTAHHOM TEMBI.

3. BHagane HEOOXOAMMO H3yYUTh KOHCIEKT JEKIUH, CXEMbl U PUCYHKH, MPHUBEAEHHBIC B
HéM. [Ipy HEOOXOIUMOCTH ClemayeT OOpaTUTHCS K PEKOMEHJIOBAHHOW JUTEpaType W JOTOJHHUTH
JICKIITMOHHBIE CBEIACHUS.

4. B 3aximr04eHNe MBICTIEHHO TIPOpaboTaTh OTBETHI Ha BOMIPOCHI TIJIaHa JICKITUH.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog/Учебные%20и%20%20учебно-методические%20пособия/Химия
http://ecat.brstu.ru/catalog/Учебные%20и%20%20учебно-методические%20пособия/Химия
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.alhimik.ru/
http://www.hij.ru/

5. B ciyuae npomnycka JeKIuy u3ydeHne MaTepralia U HoAroToBKY pedepara 1o TeMe
JICKIIMH IPOBOIUTH IO PEKOMEHI0BAaHHOH JuTeparype. [Ipu 3ToM 3HaYUTEIbHO YBEIUYHBACTCS
BpEMs CaMOIIOJITOTOBKH.

6. IIoBTOpHO BO3BPATUTHCS K MaTepUaliaM JIEKIIUU HEOOXOJMMO:

- TIPH TIOATOTOBKE K MTOrOBOMY 3aHSITHUIO; IPU MOJATOTOBKE K UTOTOBOMY KOHTPOINIIO (IIPU ITOM
HEOOX0MMO 00paTHTh BHUMAHHUE Ha 00bEM KOHTPOJIBHBIX BOIIPOCOB).

JIaGopaTopHblil NMPaKTUKyM BKJIKOYaeT B ceOs jgabopaTopHble pabOThl [0 OCHOBHBIM Te€MaM
Kypca XHMMHS W HaNpaBlIeH Ha YIIIyOJEHHOE H3YyYCHHE TEOPETHMUYECKOro MaTepuaylia M Ha
nproOpeTeHne yMEHHUs, HAaBBIKOB M OIbITa IIPOBEIACHUS SKCIEPUMEHTA, aHajau3a U 00paboTKH ero
pE3yJIbTAaTOB.

IIpy mNOArOTOBKE K BBHINOJIHEHUIO JIAOOPAaTOPHBIX PAOOT HCHOJIB3YIOTCA METOANYECKHE
yKa3aHHUs, B KOTOPBIX OMHUCAHbI METOJbl HCCIECIOBAHUS, YCIOBHS IPOBEACHUS OIBITOB U
c(hOopMyIHPOBaHbI BOIPOCHI U 3aJJaHUs K J1a00paTOpHBIM paboTam.

C uenpio OIGHKM YPOBHS OCBOGHHMsS MarepHaja Mo KaxaoW JsabopaTopHoil pabote
COCTaBJIIETCS OTUET, HA OCHOBAHUU KOTOPOT'O MIPOBOJUTCSA 3alIUTa JJAOOPATOPHON PabOTHI.

JIaGopatopHble pabOTHI MPOBOAATCS B CIEHUATU3MPOBAHHBIX J1a0OpaTOpUAX, CHAOKEHHBIX
HE00XOUMBIM O0OPYJOBaHHMEM U XMMHYECKOH nocymoil. Jlis akTHBM3aLUU MPOLECCa OCBOCHMUS
PHUEMOB JTAOOPAaTOPHOTO IKCIIEPUMEHTA CTYACHTHI KOOTIEPUPYIOTCSL B TPYMIIBI IO 2-3 YeIoBeKa, YTo
HO3BOJISIET KOJJIEKTUBHO 00CYKJaTh €ro pe3yJbTaThl U (POPMYIHPOBATH BBIBOIBI.

CamocrosTenbHas paboTa MPOBOJUTCSA C HENBI0 YIIYOJEHHs M 3aKPEIUICHUS TOJIYYEHHBIX B
XO0JIe ayJUTOPHBIX 3aHATHHA 3HAHUM U NPHOOPETEHUs HABBIKOB MCIOJIb30BAHUS PEKOMEH]yEeMOM
JUTEPaTyphl, HABBIKOB HAy4YHOTrO HccienoBaHus. CamocTosTeNnbHas padoTa BKIIOYAET pEIICHUE
3ajjay pacueTHOro XapakTepa, MOATOTOBKY M 3aBepllieHue o¢popMIIeHUs J1abopaTOpHBIX pPadoT,
MOJTOTOBKY K KOHTPOJIBHBIM MEpOTPHUSATHSIM, TOCEIIEHHE KOHCYJIbTAIMi, N3y4YeHHEe OCHOBHOTO H
JIOMOJIHUTEIBHOIO MaTepHaia 1o yueOHUKaM U ocoOusiM, paboTy Ha KOMIIbIOTEpE U B OMOIHOTEKE,
9K3aMeHy | T.II.

JIrobass ¢opmMa camMOCTOATENILHOM  pabOTBl  CTYAEGHTAa HAuMHAETCd C  H3Y4eHUs
COOTBETCTBYIOIIIEH JUTEpaTypbl.  YMeHHE pabdoTaTh C JUTEPaTypoill O3HA4YaeT HAYYUTHCS
OCMBICJICHHO T0Jb30BaThCsl MCTOUYHMKAaMH. CyIIecTBYeT HECKOJIbKO METOJOB paboThl C
JIUTEPATYpPOI.

OnvH W3 HUX - CaMbli U3BECTHBII - METOJ IOBTOPEHMS IPOYMTAHHBIA TEKCT MOXKHO
3ay4uTh Hau3ycTh. [IpocTOE IOBTOpEHNE BO3ACHCTBYET HA MaMATh MEXaHUYECKH U TIOBEPXHOCTHO.
[Tonmy4yeHHbIE TAaKUM IyTEM CBEIECHUS JIETKO 3a0BIBAIOTCS.

HaubGonee »>@@exTuBHbII MeTOA - METOJ KOJIMPOBAHUSA: IPOUYUTAHHBIA TEKCT HYXKHO
HOJBEPrHYTh OOJIBLIEH, YeM MpocToe 3ayuynBaHue, o0paboTke. YToOBI OCHOBaTEIHHO 00paboTaTh
UHPOPMALIMIO U 3aKOAUPOBATh €€ IS XPaHEHHWs, BAKHO NMPOBECTH LEJBIA Pl MBICIUTEIBHBIX
onepauuii: MPOKOMMEHTHPOBATh HOBBIE JAaHHBIEC; OLEHUTh WX 3HAU€HHE; MOCTABUTH BOIMPOCHI,
COITOCTaBUTH MOJIYUYECHHBIE CBEACHUS C paHEe NU3BECTHBIMH.

K xaxngoii Teme y4yeOHOW IUCHMIUIMHBI NOJO0paHa OCHOBHAas M JIOTOJHUTENIbHAS
nuteparypa (cm Tabm.).

Tab6muma.
Pexomennaruu mo pabote ¢ JIuTepaTypoi
Ne, HazBaHHWE TEMBI TUCIUTUTAHBI Pexomennyemast urepaTtypa dopma
OTYETHOCTHU
1.CtpoeHue BemiecTna. 11/ ctp. 36-175 3amura JIP,
/2/ ctp. 5-107 Kp, YCTHBIN
/3/ ctp. 17-65 orpoc
/5/ ctp. 4-44; 128-147
/6/ cTp. 6-56
/7/ ctp. 5-91
/8/ ctp. 35-42; 107-115
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2.0CHOBHBIC TOHATUS XUMUYeckow | /1/ ctp. 223-248 3amura JIP,
TEPMOJMHAMUKHU. 2/ etp. 175-197 Kp, YCTHBIN
/3/ ctp. 115-142 ompoc
5/ ctp. 45-61
/6/ cTp. 57-91
/7/ c1p.92-156
/8/ cTp. 54-65
3. Xumuueckast KHHeTUKa 1 katanus. | /1/ ctp. 249-288 zamura JIP,
/2/ B cTp. 197-225 Kp, YCTHBIN
/3/ ctp. 148-203 orpoc
/5/ cTp.62-83
/6/ ctp. 92-124
/7/ ctp. 157-219
/8/ ctp. 66-88
4. PactBopsl. JlucniepcHbie cuctemsl. | /1/ctp. 287-374; 675-747 samura JIP,
/2/ ctp. 139-149; 225-227 Kp, YCTHBIN
/3/ cTp. 204-251 ompoc
/5/ ctp. 84-127
/6/ cTp. 125-151
/7] ctp. 220-318; 431-482
/8/ ctp. 43-53; 89-119; 186-200
5.OKUCIUTEILHO- /1/ cTp. 375-402 3amura JIP,
BOCCTAHOBUTEIIbHBIE  peakiuu | | /2/ ctp. 234-247 Kp, YCTHBII
3JIEKTPOXUMHYECKHUE TIPOIIESCCHI. /3/ cTp. 251-340 onpoc
/6/ ctp. 152-173
/7/ cTp. 319-373
/8/ ctp. 131-146
6. XuMUsi METaJIOB /1/ ctp. 769-879 3amuta JIP,
2/ ctp. 279; 488-537; 546-697 Kp, YCTHBIN
/3/ ctp. 341-381 OTIpoC
/4/ ctp. 12-73; 286-465
/6/ ctp. 191-199
/8/ ctp. 201-220
7. Xumus KomruiekcHbIX | /1/ ctp. 403-430 sammra JIP,
COEIMHEHUN 12/ ctp. 107-113; 546-697 YCTHBIN
/3/ ctp. 71-81 orpoc
/4/ cTp. 412-464
/7/ ctp. 374-430
/8/ ctp. 147-158
8. OCHOBBI AHATTUTUYECKON XUMUHU 12/ ctp. 157-174 3amura JIP,
/3/ ctp. 499-515 YCTHBIN
OIIpOC

N3ydenue nutepaTypsl TpeOyeT BeneHus pabounx 3anuceil. 3anmucu B TOM WK HHOU (popme
HE TOJIbKO CIIOCOOCTBYIOT NMOHMMAHHUIO M YCBOCHHUIO H3y4yaeMOro Marepuana, HO U IOMOraroT
BbIpa0aThIBaTh HABBIKM SICHOT'O M3JIOKEHHS B MUCbMEHHOUN (hopMe TeX WIM MHBIX TEOPETHUECKUX
BOIIPOCOB.

OpHolt M3 OCHOBHBIX (DOpPM 3amucu SBISETCS KOHCIEKT. KOHCIEKT — cioXHas 3amuch
COJIEpXaHUsI KMCXOJHOTO TEKCTa, BKJIOUaAKIas B ce0s 3auMCTBOBaHUsS (IIMTATh) HamOolee
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IIPUMEYATEIIBHBIX MECT B COUYETAHUU C IJIAHOM MCTOYHMKA, a TAKXKE CXKATBhI aHAJIN3 3allMCAHHOTO
MaTepuaia U BbIBOJBI 110 HEMY.

Memoouueckue pekomenoauuu no cOCMAaeieHUI) KOHCneKma

Kuury mnenecoo0pa3HO MPOCMOTPETH, O3HAKOMHUTHCS C OIJIaBJICHUEM M Hay4HO-
CIPAaBOYHBIM aMlapaToOM, IMPOYMUTATh AHHOTALMIO M IIPEJUCIOBUE, a TaKXKE €€ IPOJIMCTATh,
paccMOTpeTh WUIIOCTPAlMM, TaONMUIbl, AMarpaMMbl, MPUIOXKEHHA. Takoe MOBEPXHOCTHOE
IPOYTEHHE IO3BOJIUT Yy3HaTh, Kakhe TIJIaBbl CIEAyeT M3Y4UThb Oojiee BHUMATEIbHO, a KaKHe
IPOYUTATH OBICTPO.

IenecooOpa3Ho 3anuchIBaTh HOMEpa CTPAHUL, KOTOpbIE IPUBJIEKIN BHUMaHue. [To3xe
CJIEZIyeT BO3BPATUTHCS K HUM, IIEpEUNTaTh WK NIepenucaTh HyKHYI0 nHpopMmaruio. dusndeckoe
JieicTBUE 10 3aIMChIBAHUIO TOMOTAeT MPOYHO 3AJI0KUTh TAaHHYI0 HHPOPMALIUIO B «OaHK MaMATH.

[Tpu oopmiteHnn KOHCTIEKTa HEOOXOAMMO CTPEMHUTHCS K €MKOCTH KaXKJI0TO MPEII0KECHHUS,
JKEJIaTeIbHO ITPUBOIUTD HE TOJIBKO TE3UCHBIE IIOJIOKEHUS, HO U X JI0Ka3aTenbCcTBa. MbICIu aBTOpa
KHUTH CIEAYyeT W3JlaraTb KpaTKo, 3a00TSICh O CTWJIE M BBIPA3UTENBHOCTH HamucaHHoro. Yucio
JIONIOJIHUTEIbHBIX 3JEMEHTOB KOHCIEKTa JOJKHO OBITh JIOTMYECKM OOOCHOBAaHHBIM, 3aIllMCH
JIOJKHBI  pACOpPENeNIATCA B ONPEACIICHHOM IOCJIEA0BATEIbHOCTH, OTBEYAKOLIEH JIOTMYECKOU
CTPYKTYp€ U3ydaeMoro marepuaia. s yToUHeHUs U TONOJIHEHHUS] HEOOXOAUMO OCTABIIATH MOJIS.

Jlnst mpoBepKU X0/1a M KayecTBa (POPMUPOBAHUS KOMIETEHIUH, CTUMYJIMPOBAHUS YIeOHOM
paboThl MPOBOAWUTCS TEKYIIMH KOHTpOJdb 3HaHUM oOydaromuxcsi. OH  oOecrieuuBaercs
PELCH3UPOBAHNEM OTYETOB IO JIA0OPATOPHBIM paboTaM, MPOBEPKON KOHCIIEKTOB JICKIHH, YCTHBIM
OIPOCOM Ha ayJUTOPHBIX 3aHATUAX. /I MpOBENEeHUs TEKYIEro KOHTPOJISI HCIOJIb3YIOTCS TaKKe
TECTOBbIE TEXHOJIOIMH. TeCTOBBIM KOHTPOJIb IPOBOJUTCS B JUCIUIEHHBIX KJIaccaX Ha KOMIbIOTEpax
u B OnaHkoBOM Buje. Pe3ynbTaThl TeCTMPOBAHHS OLEHMBAIOTCA 10 OaJbHOW CHUCTEME M 3aTeM
YUUTBIBAIOTCS MPH TEKYIIEH U TPOMEKYTOUHOM aTTECTAIIMH 00yJaroIIuXCs

IIpoMexyrouHas aTrecralus NpeJHA3HA4YE€HA I OIPENEICHMs] YPOBHS OCBOCHMSI BCErO
o0bema yueOHOW nucuuIuIMHBL. [IpomexyTouHas arrecTanysi N0 AUCHUIUIMHE «XUMHS» MOXKET
OpOBOJIUTHCA, Kak B ¢opMme cobecenoBaHMs IO HK3aMEHALIMOHHBIM BOIpOCaM, TaK U C
MCII0JIb30BAaHUEM TECTOBBIX TEXHOJIOTHH.

[lonroroBka K INPOMEXYTOYHOM AaTTECTallMM HAYMHACTCA C IIEPBOrO  3aHATHS 11O
JUCHUTUTMHE, Ha KOTOPOM IPenojaBaTeb 3HAKOMUT 00YJaroIUXcsi ¢ OCHOBHBIMU TPEOOBAaHHUSIMHU K
TEKyIled M UTOrOBOHM arrectauuu. BakHO ¢ caMoro Havajga IUIAaHOMEPHO OCBauBaTh MaTepuall,
npopalaTeiBaTh COOTBETCTBYIOIIME TEOPETHUUECKHE U TNPAKTUYECKHUE paslienbl JAUCLUUILIINHBI,
(buKCUpYst HESICHBIE MOMEHTBI [T X 00CYX/I€HHUs Ha IUIAaHOBOW KOHCYJIbTAIIUU.

Jlexuuu, 1a00paTOpHbIE M KOHTPOJIbHBIE PaOOTHI ABJISIOTCS BaKHBIMU dTallaMH MOATOTOBKH,
MOCKOJIbBKY OOyJaromuicss UMeeT BO3MOXKHOCTh OIIGHUTh YPOBEHb COOCTBEHHBIX 3HAHMH U
CBOEBPEMEHHO BOCIIOJIHUTH UMEIOLTHECS TPOOebI
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9.1. MeToan4yeckne yKa3aHus 1Js 00y4aromUXCcs MO0 BHINOJHEHHUIO J1a00pPATOPHBIX padoT

JlaGopaTropHasi padora Nel . U3yuyeHHe OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COeIMHEeHHUI1.

[{enb pabOTHI: MOTYYCHUE OKCHIOB, KUCIOT, OCHOBAHHM U COJICH M M3yYCHUE UX XUMUYCCKUX
CBOMCTB, TCHETHYECKOM CBS3M MEXy KJIacCaMH HEOPTraHWUYECKUX COCTMHEHUH.

3amanue:
. [TorydeHre OCHOBHOT'0, KHCJIOTHOT'O OKCHJIOB, KUCIIOTHI;

1
2. [Tomyuenue cpeaneit conu;

3. 3y4yeHue B3auMOICHCTBHUSI OCHOBHOI'O OKCH/JIA C BOJIOM;
4. TTomydeHnne THIPOKCHIOB KOOAIhTa U XpOMa,;

5. N3yuenune cBOHCTB OCHOBHOTO U aM()OTEPHOTO OKCHJIOB;
6. 3yuenue B3auMOICUCTBUS COJIEH ¢ MeTaIaMU;,

7. I3y4yeHue B3auMOJICUCTBUS KUCJIOTHI C COJIBIO;

8. 3yueHue B3auMOAEHCTBUSI KUCIIOTHI CO LIENIOUbIO;

9. [TonyyeHune KUCIIOM COJH;

10. [TonyyeHne OCHOBHOM COJIH.

ITopsI0K BBINOJIHEHUSA:
JIaGoparopHyto paboOTy cienyeT HaYMHATh TOJIBKO MOCJE U3YYEHHUs TEOPETHUECKUX CBEJICHUN
U TIIATEIbHOH MPOpabOTKH METOAMKH MTPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JlaGoparopHasi paboTa COCTOUT U3 CIEAYIOIIUX 3TAIOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYyYEHUE JOIYCKA JIsl BBITIOTHEHUS,
- BBITIOJTHEHUE PaOOTHI;
- 00paboTKa IKCIIEPUMEHTAIBHBIX JTaHHBIX, 0POPMIICHHE OTYETA;
- 3aIIMTa J1JabopaTOpPHOU PabOThI

dopma 0TYETHOCTH:

PesynbraTel maboparopHOro sKcrepuMeHTa OGOpMILIOTCS B BuAe oTdeTa. OTYET JOIDKEH
BKJIIOYATh: ATy BBINOJHEHHS pPaOOThI; IMOJHOE Ha3BaHUE paOOTHI; IeJib PabOThl; OCHOBHBIC
TCOPCTUUCCKHUE CBCACHUSA; OKCICPUMCHTAJIbHYIO YaCTb C OIIMCAHUC BBIMOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJICHUN, YpaBHEHHUS TPOBEACHHBIX XHUMHUYECKHX pEaKlUi; BBIBOJABI IO
nabopaTopHoO# padoTe.

3a1aHus JUI CAaMOCTOSITEIIEHOW PaOOTHI:

1. [Touemy B omnbITe 1 JTaKMyC U3MEHUI OKPAcKy?

2. Kakumu cBoiictBamu obmanaet okcua meau (11)?

3. TTouemy runpokcun xpoma (111) pactBopsiercst u B kucioTe, U B WENoUn?

4. ITpu B3aMMOJIEHCTBUY KAaKUX BEIIECTB IPOTEKAET peaklysi HeUTpanu3anun?

5. IIpn kakux ycioBusix oOpasyrorcs kucible conmu? I[Ipu Kakux yclIoBHSX 00pasyroTcs
OCHOBHBIE cOJIN?

PexoMeHa1nm 1o BBINOJIHEHUIO 3a/IaHUH U MOATOTOBKE K JIabopaTOopHO padoTe

JU1sl yCHEeNHOTO BBITOJIHEHHSI 1 3aIIUThI 1a00PaTOPHBIX PabOT PEeKOMEHIyeTC sl
CHUCTEMAaTUYECKU TOTOBUTHCS K KaXJI0MY 3aHATHIO 10 CIIEAYIOLIEH cxeMme:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOJYKTOB PEAKIMI; XUMUYECKOW MOCYA0N U
000pyI0BaHNEM; METOIMKAMH ITPOBEICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa MPEABAPUTENHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTUETA;
') OTBETUTH Ha KOHTPOJIbHBIE BOMIPOCHI JUIs OMyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEpeYeHb BOIIPOCOB JJISl 3aLIUTHI JJa0OpaTOPHOI
paboTHI.
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OcHOBHas uTeparypa

1. T'munka, H. JI. O6mas xumus : yaeOuuk st 6akanaspos / H. JI. Inunka. - 19-e usg., mepepad. u
Jortt. - M. : IOpaiir, 2014. - 900 c. - (bakanasp. ba3oBblii kypc).

2. AxmeroB H.C. O0mias u Heopranudeckas xuMus: yaeOHuk st By308/H.C. AxmeToB. — M.:
Bricmiag mkona, 2009. — 743 c.

JononHurenpHas auTeparypa

3. Bappansn, M. A. Xumus: 1a60paTopHBIN MPAKTUKYM JJIs1 TEXHHYECKUX HarpaBJICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - bparck:
bpl'Y, 2015. - 154 c.

4. Xwumwus: nabopaTopHbiii mpaktukyM / M. A. Bapmansu [u np.]. - bparck: bpl'Y, 2010. - 76 c.

KOHTpOIbHBIE BONIPOCHI 111 CAMOIPOBEPKU
1. Kakas cBsI3b CYIIIECTBYET:
a) MEXJy OCHOBAaHHEM U KHCIIOTOM;
0) OCHOBHBIM OKCH/IOM U OCHOBAHHEM;
B) METAJIJIOM M OCHOBHBIM OKCHJIOM;
I') KUCJIOTHBIM OKCHJIOM U KHCJIOTOM;
1) OCHOBHBIM OKCHJIOM M KMCJIOTHBIM OKCHJOM?
2. Kakue mpoayKThl MOYKHO TOTYYHUTh TPU ICHCTBUH CEPHON KUCIIOTHI:
a) Ha XJIOpUJ] HaTpUs;
0) cynbdar Harpus?
3. Kakue mpoaykthl oOpasyroTcst mpu B3aumojeictBuu ruapokcuna meau (II) ¢ 1 monem
a30THOU KucnoThl? Hanuimre ypaBHeHHE peakiuu.
4. Hazosure comu NaHSO,4, MgOHNO3, CaCl,.
5. Kakue npoyKTbl MOYKHO MOJIYYUTb [IPHU JEHCTBUU CEPHOU KU CIIOTHI:
a) Ha opToocdar KanbIus;
0) cynsdat Hatpus?
Hanummnre ypaBHEeHUs peaknuii.

Jlaboparopnas padora Ne2 . OnpenesieHue MOJISIPpHOI Macchl IKBHBAJIEHTa MeTaJLa.

Ilens paOoThI: O3HAKOMJICHHWE C TIOHSATHEM OSKBHUBAJICHTA BEIIECTBA M OJKCIEPUMEHTAIHHOE
ompejieNieHue DJKBUBAJCHTA IMHKA MO OObEMY  BBIJCIMBIIETOCS BOAOPOJa B pEAKUUU €ro
pacTBOpeHUs B U30BITKE KUCIOTHI

3ajaHue:

1. Onpenenuts 00BEM BOJIOPO/A, BBIIEIUBIIETOCS MIPU B3aUMOICHCTBUN IIUHKA C KUCIOTOM
2HCI+Zn=ZnCI2+H2T

U PacCUUTATh MOJIIPHYIO MacCy SKBUBAJIEHTA MACChl IIUHKA;

[TopsAI0K BBIMOTHEHHUS:
JIaGopatopHyro paboTy cieayeT HaYMHATh TOJBKO IMOCTIe U3YUEHHS TEOPETUIECKUX CBEICHUN
U TIIATENbHON MPOPaOOTKH METOAUKH MPOBEACHUS T1a00paTOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOUT U3 CICIYIOIIUX ITAIOB:
- 00cykaeHue 1abopaTopHOi pabOTHI U MMOJTyYEHHE AOMYCKa IS BBIOJTHEHHUS;
- BBINIOJTHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATBHBIX TaHHBIX, OOpPMIIEHUE OTYETA;
- 3aIIUTa J1JA0OpaTOPHOU PabOThI

dopma OTYESTHOCTH:

PesynbpTartel 1ab0opaToOpHOTO AKCIEprUMEHTa OGOPMIISIIOTCS B BHAe oTdera. OTUeT IOMKEH
BKJIFOYATh: JIaTy BBHITIOJIHEHHWS paOOTHI; IMOJHOE Ha3BaHWUE paOOTHI; IeJb PaOOThI, OCHOBHBIC
TEOPETUYECKUE CBEICHUS;, OKCIIEPUMEHTAJIbHYI0 4YacThb C OIMCAHUE BBIOJHAEMBIX OIBITOB,
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HAOJIIOIaeMBIX ~ SIBJICHHH, YpPaBHCHHS IIPOBEICHHBIX XHMHYECKUX PpEAaKLHi; BBIBOJBI 110
nabopaTopHoii pabore.

3amaHus I CaMOCTOSITENLHOM paOOThL:

1. JlaiiTe onpe/ienieHre YKBHBAJICHTA BEIECTRA.

2. Uto Takoe DKBUBAJIEHTHBIN 00beEM?

3. Kak onpeeuth MOJIIPHYIO MacCy SKBHBAJICHTA MPOCTOTO BEHIECTBA? CII0KHOTO BelecTBa?

4. Kakasi XuMu9ecKasi peakius JEKUT B OCHOBE IKCIIEPUMEHTATBLHOTO OMPEISIICHUs MOJIIPHOU
MacChl DKBHBAJICHTA [IMHKA?

5. [louemy mpum pacderax MOJSIPHOM MacChl SKBUBAJICHTA I[MHKA YYUTHIBACTCS 3HAYCHHE
HapIHaILHOTO JaBJICHHS BoJopoaa Pyy?

PexomMeHnamy 1o BIMOIHEHHIO 3aJIAHHUH U IIOATOTOBKE K JIA00PAaTOPHOI paboTe

JU1st yCHEeTHOTO BRIIOJIHEHHSI 1 3aIIUTHI JTA00PATOPHBIX pabOT pEKOMEHIYETCS
CHCTEMATHYECKH TOTOBUTHCS K KaXKIOMY 3aHATHIO IO CICIYIOIICH cXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepra B KOHCIIEKTE JIEKIUH U y4eOHBIX TOCOOUSIX;
0) IO3HAKOMUTHCS CO CBOWCTBAMH PEareHTOB, MPOIYKTOB PEAKIIHIA, XUMUYECKOH IMOCYA0H U
00opyIoBaHNEM; METOIUKAMHU TTPOBEICHUS OIBITOB U TEXHUKOH 0€30MacHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POPMY J1a00paTOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIBHEIE BOIIPOCHI [Tl TOTYCKa K paboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEPEYCHb BOIPOCOB IS 3aLUTHI JTA0OPaTOPHOUH
paboThL.

OcHoBHast TuTeparypa
1. TI'munka, H. JI. O6mas xumus : yaeOHuk it 6akanaspoB / H. JI. 'munka. - 19-e uzn.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanaBp. ba3oBsIii Kypc).
2. AxwmertoB H.C. O6mias u Heopranudeckas xumus: yueOHuk juist By30B/H.C. AxmetoB. — M.:
Bricmas mikoina, 2009. — 743 c.

JlonmonHuTenpHas tuTepaTrypa
3. Bappansu, M. A. Xumusi: 1a00paTOpHBIN NPAKTUKYM JIJIs1 TEXHUYECKUX HAIIPaBICHUN
MOJIFOTOBKU akajgeMuueckoro 6akanaspuara / M. A. Bapnansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.

KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU

1. Jlaiite onpeneneHne MOJIsl SKBUBAJICHTA BEIIECTBA.

2. Kak paccuuThIBalOT MOJISIPHBIE MacChl 3KBHBAJIEHTAa JJIEMEHTA, OKCH/AA, OCHOBaHUS,
KHCJIOTEI, COJIN?

3. IlpuBeaute mpuUMepbl XUMHUYECKUX COEIMHEHUH C MOJSIPHOW Maccoi, paBHOM MOJISIpHOM
Macce DKBUBAJICHTA.

4. Omnpeznenute Maccy Tpex MoJjel SKBUBAJIEHTOB FMIPOKCUIA HATPUSI.

5. Kakme mnpakTtuueckue MeETOJbI ONpECIICHUs JKBUBAJEHTA JJIEMEHTa, OSKBUBAJICHTA
CJIOKHOT'O BELIECTBA CYIIECTBYIOT?

Jladboparopuasi padora Ne 3. Crpoenme aroma u Ilepuogmyeckass cumcreMa XHMHYECKHX
ayeMenToB JI.A. MeHpeneeBa.

[{enp paboTHI: 3aKPENUThH 3HAHKS O CTPOSHUM aToMa M [leproaudeckoil CUCTeMe XMMHYECKUX
anemenToB J[.M. MenneneeBa, mpruoOpeCTH HABBIKU COCTaBICHUS DJIEKTPOHHBIX M TpapUUeCcKUX
(GbopMys aTOMOB ¥ HOHOB

3aaHue: CaMOCTOSTENIBHO MOJATOTOBUTH OTBETHI CIEAYIOIINE BOIIPOCHI.
1. DnemeHTapHBIE YaCTHIIBI, 00pPa3yIOLIUE ATOM.
2. KopmyckyssipHO-BOJTHOBAs TBOWCTBEHHOCTH AJIEKTPOHOB.
3. Tpunuun Heonpenenennoctu I eitzenodepra.
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DneKTpoHHOE 001aK0 (aTOMHast OpOUTAITb). DIECKTPOHHAS TUIOTHOCTD.

KBanTOBBIE UnCIHa.

[TpuHIUIBI 3JIEKTPOHHOTO CTPOSHMSI ATOMA.

DneKkTpoHHbIE U rpadudeckue GopMysIbl aTOMOB U HOHOB.

BanentHslie 2nekTponbl. CTeneHb OKUcieHus. Boiciias v Hu31as CTeNeHn OKUCICHHUS.
[leprognuecku M3MEHSIOIIMECS XAPAKTEPUCTUKH aTOMOB: SHEPrusi MOHMU3ALMM, CPOACTBO K
JIEKTPOHY, 3JEKTPOOTPULIATENBHOCTb.

10. Ilepuonnueckuii 3axon J[.M. MenzneneeBa. IIpuunHa mepuoAWYHOCTH MU3MEHEHHUS CBOMCTB
3JIEMEHTOB.

©oNo R

ITopsAI0K BBINOJHEHUSA:
JIaGopatopHy paboTy cieayeT HaYMHATh TOJILKO MOCIIE N3YYCHUS TEOPETHYSCKUX CBEICHHIA
U TIIATEIbHON NMPopabOTKH METOAMKH MTPOBEACHUS JIAOOPATOPHOTO HKCIIEPUMEHTA.
JIaboparopHast paboTa COCTOHUT U3 CICAYIONINX 3TAIOB:
- 00CcyX/IeHre JTa0opaTOPHOU PabOThI U TOTYYSHHE OMTYCKA JJIsI BEITIOJTHEHMS;
- BBIIIOJIHEHUE PabOTHI;
- 00paboTKa HIKCIIEPUMEHTAIBHBIX JaHHBIX, 0POPMIICHUE OTYETA;
- 3aIIKUTa J1Ja0OpaTOPHOU PabOThI

dopma 0TYETHOCTH:

PesynbraTel abopatopHOro sKcrepuMeHTa OGOpMIIIOTCS B BuAe oTdeTa. OTYET JOIDKEH
BKJIIOYATh: JaTy BBINOJHEHHsS pPaOOThI; IMOJHOE Ha3BaHUE paOOTHI; IeJib PabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAJIbHYIO 4YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HaOJIFOIaeMBIX ~ SIBJICHUH, YypPaBHCHUs TIPOBEJCHHBIX XHUMHYECKMX PEaKIMid; BBIBOABI IO
nabopaTopHoi pabdore.

3aiaHus A CaMOCTOSTENIbHON paboThI:
Hcnonb3ys Tabnuity, JaiiTe OTBETHI HA CIIEAYIOIINE BOTIPOCHI:

a) OmpegenuTe CTpPOCHHE AaTOMHOIO S7Apa, MOKWKUTE pachpeleseHue 3JIEKTPOHOB IO
OHCPIrCTUYCCKUM YPOBHAM M IIOAYPOBHAM JIA 3JICMCHTA, HOpSII[KOBBIﬁ HOMCP KOTOPOIr'o B
[lepuomuyeckoit cucTeMe XMMUYECKHUX 3JIEMEHTOB NIPUBE/ICH B rpade 1.

0) VYkaxuTe KBaHTOBBIE 4YHCIa (DOPMHUPYIOIIErO SJEKTPOHA Ui DJIEMEHTAa C CHMBOJIOM,
MIPUBEICHHBIM B rpade 2.

B) Ha3zoBuTe aHanmoru sIeKTPOHHOM CTPYKTYpbI 3JIEMEHTa MO (POPMHUPYIOIIEMY AJIEKTPOHY,
NIPUBEJICHHOM B rpade 3.

r) KakoBa okucCIuTEIHHO-BOCCTAHOBUTENBHAS CIIOCOOHOCTH OTHOCUTENHHO Bogopona (H)
aTOMOB 3JIEMEHTa, yKa3aHHOro B rpade 4 (a1 oTBeTa PEKOMEHIYeTCS HCIOJIb30BaTh
1a611.3.3 u [lepuonnyeckyro cucreMy XUMHYECKUX JIEMEHTOB).

Tabnuia Bapuantsl 3amau

Howmep Howmep Bompoca

BapHaHTa 1 2 3 4
1 2 Pt 5p° F
2 54 Fe 4f7 Ba
3 77 Xe 251 La
4 12 Eu 3d°® Te
5 23 Ku 6pt Be
6 18 Ti 452 S
7 14 He 5d? Se
8 83 Fr 2p° Mn
9 38 Mn 5f1% Mg
10 56 Am 4q3 Cl
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11 89 Re 652 C
12 53 Zr 2p? Sr
13 86 Ba 3d? Te
14 5 Ce 65t Cr
15 3 Gd 6p° N
16 85 Li 3410 [

17 46 Ca 2p* Y
18 33 U 7s? Hf
19 31 Mo 57 Rb
20 20 Po 4d° Tl
21 50 Na 2p® W
22 17 Nb 351 B
23 21 Ge 3d® K
24 36 Ra 5d* 0
25 27 Rb 6pl Lu

PexoMeHa1nu 1o BhINOJIHEHUIO 3a/IaHUH U NTOATOTOBKE K JIabopaTOopHO padoTe

J1s1 yCHEeIHOrO BBIIOJIHEHHS U 3aIlUThI 1a00paTOPHBIX pPadOT PEeKOMEHyeTC sl
CUCTEMATUYECKU TOTOBUTHCS K KaXKJI0MY 3aHSATHUIO 110 CIEAYIOLIEH cXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX OCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAr€HTOB, IIPOJYKTOB peaKnuii; XMMUYECKOM 1OCY 101 U
000pyI0BaHNEM; METOIMKAMU IIPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa IPEABAPUTEIHHO OATOTOBUTH (POpMY J1a60paTOPHOTO OTYETA;
I') OTBETUTh HAa KOHTPOJIbHBIE BOMPOCHI [yl JOIYCKa K paboTe;
J1) YCTHO IIOJITOTOBUTH OTBETHI HAa IPUMEPHBII [T€peUeHb BOIPOCOB IS 3alllUThI Ja00paTOpHOI
paboTHI.

HTorom paboTsl SBISETCS BHIOTHEHUE MHIUBUIYATbHBIX 3aJaHHIA TEKYIIETO KOHTPOJIS.

OcHoBHast TuTeparypa
1. TI'munka, H. JI. OOGmas xumus : yueOnuk miis O6axanaspos / H. JI. [nunka. - 19-e uza., nepepad. u
nott. - M. : FOpaiir, 2014. - 900 c. - (bakanasp. ba3oBblii Kypc).
2. AxwmeroB H.C. O6uas u Heoprannueckast XuMusi: yaeoHuk 11 By308/H.C. AxmeroB. — M.
Bricmiag mkomna, 2009. — 743 c.

JlonmonHuTenpHas TuTEpaTypa
3. Bappanss, M. A. Xumus: 1a60paTopHbIN NPAKTUKYM JJIs1 TEXHUUECKUX HarpaBJIeHUH
MOJIFOTOBKU akajgeMuueckoro 6akanaspuara / M. A. Bapnansn, C. @. Jlanuna. - Bparck:
bpl'VY, 2015. - 154 c.

KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU

1. Ykaxure cBOICTBA 37IEMEHTAPHBIX YACTHI], COCTABIISIONINX ATOM.

2. Boigensercs WM TOIJIOIIAETCS SHEPrUsl TPU  TEpeXojie JJIEKTPOHA C  TPEThEro
JHEPreTU4ecKoro ypoBHs (N=3) Ha nepsbIit (N=1).

3. YKaxuTe 4HMCII0 aTOMHBIX OpOuTajeil Ha: a) S-IOJAypOBHE, 0) p-oypoBHE, B) 0-10ypOBHE,
r) f-noaypoBHe 1 onpeaenTuTe MaKCUMATLHOE YKCIIO0 3JICKTPOHOB Ha KaXKIOM M3 MOypPOBHEH.

4. BO3MOXXHO JM HaJU4Me B aTOME€ JBYX 3JEKTPOHOB C OJMHAKOBBIMHM 3HAUYEHUSIMH TpeX
KBaHTOBBIX yucen: N, m| u ms. [IpuBennuTe npumMepsl.

5. Kakue 3HaueHHss MarHUTHOTO KBaHTOBOT'O YHCJIa XapaKTEPU3YIOT COCTOSIHUE P-3JIEKTPOHOB
B aTOME a3oTa’

22


http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK_PRINT&P21DBN=BOOK&S21STN=1&S21REF=&S21FMT=FULLW_print&C21COM=S&S21CNR=500&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%20%D0%9B.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C%2E%20%D0%90%2E

JlaGoparopHas padora Ne4. OnpenesieHue TemjioBoro 3¢p¢exkra peakiuu HeUTPATU3 AU,

[lenb paGoThI: MPHOOPETEHNE HABBIKOB KAIOPUMETPUUECKUX U3MEPEHHUI U TEPMOJMHAMUYECKUX
pacyeToB, CBSI3aHHBIX C DQHEPIe€TUKON XUMUYECKUX PEaKIIMil.

3aianue: onpeaeTuTh TeIIoBON AP (EKT peakuu HEUTpaIU3alMK CUITBHON KUCIOThHI CUITbHBIM
OCHOBaHHUEM C HCIIOJIb30BAaHHEM KAJIOPUMETPUUECKON YCTaHOBKU

[opsI0K BBIMTOJIHEHHMS:
JIaGopaTopHyto paboTy cieyeT HaYMHATh TOJBKO MOCIIe M3YYCHHS TEOPETHYCCKUX CBEICHUI
U TINATEIbHOM MPOpabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaboparopHasi paboTa COCTOUT U3 CIEAYIONIUX ITAIOB:
- 00cy K IeHne 1TabopaTOpHON pabOTHI U MOTyYEHHE JOMYCKA JJIsl BBITOJTHCHHS,
- BBITIOJIHEHUE PabOTHI;
- 00pabOTKa IKCIIEPUMEHTAIBHBIX JTaHHBIX, 0POPMIICHHE OTYETA;
- 3amuTa JIabopaTopHO paboTHI

Popma OTYETHOCTH:

Pesynbrarel nabopaTopHOro 3KcrepuMeHTa oQOopMIIAIOTCS B BuAe ordera. OTYET NOJDKEH
BKJIIOYATh: ATy BBIMIOJIHCHUS paOOThI, TIOJHOE Ha3BaHUE pPAOOTHI; Ieldh pPabOTHI; OCHOBHBIC
TEOPETUYECKHE CBEACHHS; SKCIEPUMEHTAIbHYI0 4YacThb C OINMCAHHME BBINOJHIEMBIX OIBITOB,
HAOJIIO/TAaEMBIX  SIBJICHUH, YpPaBHCHHUS TPOBEJACHHBIX XHMHUYCCKHUX PEAKIMH; BBIBOIABI TIO0
nabopaTopHoOi paboTe.

3a1aHus IS CaMOCTOSITEIbHOM paOOThI:

1. Kaxkoif 3HaK ©MeeT CTaHJapTHast TEIIOTa 00pa30BaHMS:
a) KUAKOM BoJbI; 0) ra3000pa3Hoii Boabl? Kakas u3 yKka3aHHBIX BEJTUYHH OOJIbIIIE 10 a0COTOTHOMY
sHaueHuio? OOBACHUTE, oYeMy QH,0 <Q.H,0 .

2. Uro noka3sbIBaeT SHTANIbINA? YTO MOKA3BIBAET AH |, 7

3. Kakoii 3HaK nMeeT u3MEeHEHHE YHTAIBIINY B CIEAYIOIINX MPOIECccax:
a) CropaHue BOAOPOAa;
0) KOH/ICHCAIINS BOASTHOTO Tapa;
B) pa3JI0KeHUE BOJIbI HA BOJOPOJI U KUCIOPO/T;
T') 3aMep3aHue BOJbI?
4. Yka3aTb ypaBHEHHE peakluu, AH° KOTOPOH SBJISETCS SHTAIbIINENH 00pa30BaHMs BEILECTBA:

a) CaO, +CO,, =CaCO,,;
0) C, +2Cl,,, =CCl,,;

B) CF,,, =C,, +2F,-

5. Jlnst kKakoro BeliecTBa SHTANBINS 00pa30BaHKs PaBHA HYITHO?
a) H,0,;0) H,S0,;B) O,;T) O,.

PexoMeHaInm 1no BBINOJIHEHUIO 3a/IaHUH U MOATOTOBKE K JIabopaTOpHOi padoTe

JU1sl yCHEeIHOTO BBITOJIHEHHS U 3aIUThI 1a00paTOPHBIX pPabOT PEeKOMEHTyeTC s
CHUCTEMAaTUYECKU TOTOBUTHCS K KaXKJIOMY 3aHATHUIO IO CIEAYIOLIEH cxeme:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOJYKTOB PEAKIMI; XUMUYECKOW MOCYA0N U
000pyI0BaHNEM; METOIUKAMU IPOBEJICHUS ONBITOB M TEXHUKOH 0€301acHOCTH;
B) JIOMa MPEABAPUTEIHHO MOATOTOBUTH (HOPMY JTa00OPATOPHOTO OTUETA;
') OTBETUTH Ha KOHTPOJIbHBIE BOMIPOCHI JUIs JOMYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEpEeUeHb BOIIPOCOB ISl 3aLIUTHI JTJa0OpaTOPHOM
paboTHI.
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OcHOBHas uTeparypa
1. T'munka, H. JI. O6mas xumus : yaeOuuk st 6akanaspos / H. JI. Inunka. - 19-e usg., mepepad. u
Jortt. - M. : IOpaiir, 2014. - 900 c. - (bakanasp. ba3oBblii kypc).
2. AxmeroB H.C. O0mias u Heopranudeckas xuMus: yaeOHuk st By308/H.C. AxmeToB. — M.:
Bricmiag mkona, 2009. — 743 c.

JlononHuTenpHas TuTeEpaTypa
3. Bapnansn, M. A. Xumusi: 1a00paTOPHBIA MPAKTHKYM JIJI TEXHUYSCKUX HAIIPABICHUI
NOJATrOTOBKU akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'Y, 2015. - 154 c.
4. Xwumus: nabopatopHsblii mpaktukyMm / M. A. Bapaanss [u np.]. - bparck: bpl'V, 2010. - 76 c.

KOHTpOJIbHBIC BOIPOCH! JIJIS CAMOIIPOBEPKH

1. Kakue ypaBHEHHS Ha3bIBAIOTCS TepMOXuMUueckumu? [IpuBeauTe mpumepsl.

2. Ilpu KaKuX yCIOBUSX TEIUIOBOU YPPEKT XMMUYECKON peaKui YUCIEHHO PaBEH H3MEHEHUIO

SHTAIBIINN?

3. Jyig Kakux U3MEepeHUH HCIIONIb3yeTCsl KaJOpUMETpUIecKasi yCTaHOBKA?
Ha uto ykasbiBaet 3Hak AH B IPOBEICHHOM OMBITE?
[Touemy TemoBbie 2P PEKTHI peakiuii HeUTpaIU3auK COJITHON U a30THOM KHCIIOT
TUAPOKCHUIOM KaJIUsl OJMHAKOBBI, HO OTJIMYAIOTCS OT TEIJIOTH HEUTpaIU3aIliu YKCYCHOU
KHUCTOTHI? B KakoM citydae TemioTa HedTpanu3auuu 0osbiie?

o &

Jladoparopnasi padora NeS. Onpenesnenne CKOpOCTH XUuMU4eckoi peakuuu. U3yuyenue
XHMHY€ECKOr0 PABHOBECHSI.

! !CJ'IB [2360TBII HN3YUCHHUC 3aBUCUMOCTH CKOPOCTHU XUMHYECKOM PCaKMU OT KOHLICHTpAINKU
pearupyromux BEICCTB U TEMIICPATYPBI; UCCICAOBAHNEC CMCUICHUA XUMHUUYCCKOI'0O PAaBHOBCCHS.

3ajaHue:

1. 3y4eHue BIMSHUS KOHIIEHTPAIIMHA PEArHpPYIONIUX BEIIECTB HA CKOPOCTh XMMUYECKOM PEaKIIHH;
2. VI3yyeHne BIHSHUS TEMIIEPATypPhl HA CKOPOCTh XUMHUYECKON PEaKIInH.

3. M3ydeHue cMelIeHns XUMHYECKOTO PaBHOBECHS MTPH U3MEHEHHH KOHIIEHTPAIIUU BEIIECTB.

[TopsAI0K BBIMOTHEHHUS:
JIaGopatopHyro paboTy ciieayeT HaYMHATh TOJIBKO MOCIIE N3YYEeHUS! TEOPETHYECKUX CBEICHHN
U TIIATENbHON MPOPaOOTKH METOAMKH MPOBEACHUS T1a00paTOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOUT U3 CIECIYIOIIUX ITAIOB:
- o0cy»kaeHue 1abopaTopHOi pabOThI U MOJTyYEHHE AOMYCKa JJISl BBIOJIHEHHUS;
- BBINIOJIHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, OpOpPMIIEHUE OTYETA;
- 3aIIUTa J1JA0OpaTOpPHOU PabOThI

PopMa OTYETHOCTH:

Pe3ynbpTaThl 1a00OpaTOPHOrO SKCHEPUMEHTAa OQOPMIISAIOTCS B BHUAe oTyeTra. OTuUeT OJIKEeH
BKITIOYATh: ATy BBINIOJHEHHS paOOTHI; IMOJIHOE Ha3BaHWE paOOTHI, IEeNb pabOTH; OCHOBHBIC
TEOPETUYECKHE CBEJCHMS, HKCIEPUMEHTAIbHYI0 YacTh C ONMCAHHE BBIOJHAEMBIX OIIBITOB,
HaOJIOaeMBIX ~ SIBJICHWH, YypPaBHEHUS TIPOBEJCHHBIX XHUMHYECKMX PEaKIMid; BBIBOABI IO
nabopaTopHoii pabore.

3aaHus JUIS CaMOCTOSITENLHON pabOThL:
1. Hanmmmwmre MaTeMaTHYeCKOE BBIPAKEHUE CKOPOCTH JIJIS CIETYIONINX PEeaKIUii:
H, +Cl, - 2HCI;

2H, +0, ->2H,0;
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CuO+H, -»Cu+H,O.
2. Kak u3MeHseTcst CKOpOCTh peakiuu 2NO +0, — 2NO,
a) npu yBenudeHuH KoHueHTparuu NO B 1Ba pasa;
0) npu ogHOBpemeHHOM yBennueHnn koHIeHTpauuu NO u O, B Tpu paza?
3. Uemy paBHa KOHCTaHTa CKOPOCTH XHMMHUYeCKOW peakumu? KakoB (u3mueckuii CMbICIT ITOM
BEJTUYUHBI?
4. HanummTte MaTeMaTU4ecKoe BbIPAKEHHUE KOHCTAHTHl XHWMHUYECKOTO PpaBHOBECHS s
CIEAYIOLIUX PEAKIUI:
N, +3H, <> 2NH,;

2NO, <> N,0, .

5. B kakylo CTOpOHY CMECTSTCS PaBHOBECHE B CIEAYIOLIUX PEAKIUIX
2CO+0, <»2CO, +568,48 k/Ix;

250, +0, <>2S0, +172,38 x/Ix ,
2HBr <> H, +Br, —59,83 klx ,
2N, + 0, <> 2N,0-56,90 xJlx
a) IIpU MOHMKEHUH TEMIIEPATYPBI; 0) P MOBBIIIEHUN AaBICHU?

PexoMeHnanmy 1o BhIMOIHEHHUIO 3aJIaHHI U MIOATOTOBKE K JIA00OPaTOPHOI paboTe

JIJ1st yCHeTHOTO BIOJIHEHHS U 3aIIUTHI 1a00PaTOPHBIX PadOT PEKOMEHTyeTCsI
CHCTEMaTHYECKH TOTOBUTHCS K KaXKIOMY 3aHATHIO IO CIICIYIOIICH CXeMe:
a) M3Yy4YUTh TCOPETUUYCCKUI MaTepUasl B KOHCIIEKTE JICKITHI U yIeOHBIX MTOCOOUSX;
0) IO3HAKOMUTHCS CO CBOWCTBAMH PEAreHTOB, MIPOAYKTOB PEAKIHi,; XUMUICCKOHN TOCYI0N U
000py1I0BaHHEM; METOIMKAMH TIPOBEJICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JIOMa IPEABAPUTEIHLHO OrOTOBUTH (POPMY J1a00paTOPHOTO OTYETA;
') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI JUISI TOTyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEPEYCHb BOIPOCOB IS 3aLUThI Ja0OpaTOPHOIH
paboThL.

OcHoBHast TuTepatypa
1. TI'munka, H. JI. OOGmas xumus : yueOnuk mjis O6axanaspos / H. JI. [nunka. - 19-e uza., nepepad. u
Jortt. - M. : IOpaiir, 2014. - 900 c. - (bakanasp. ba3oBblii Kypc).
2. AxwmeroB H.C. O6mas u Heopranuueckast XuMusi: yaeoHuk s By308/H.C. AxmeroB. — M.
Bricmiag mkona, 2009. — 743 c.

JlonmonHuTenpHas TUTEpaATypa
3. Bappanss, M. A. Xumus: 1a60paTopHbIN NPAKTUKYM JAJIs1 TEXHUUECKUX HarpaBJIeHUH
MOJIFOTOBKU akajgeMuueckoro 6akanaspuara / M. A. Bapnansn, C. @. Jlanuna. - Bparck:
bpl'VY, 2015. - 154 c.
4. Xumus: naboparopHblil mpaktukym / M. A. Bapnausu [u np.]. - Bpatck: bpI'Y, 2010. - 76 c.

KOHTpOJIbHBIE BOOPOCHI Ul CAaMOIPOBEPKHU

1. B uém 3axioyaercss KUHETUYECKasi XapaKTepUcTHKa XUMUUeckol peakuuu? Ilepeunciure
(bakTopbl, OT KOTOPHIX OHA 3aBUCHT.

2. Kakas craaus Cl0XHOM peakiuy Ha3blBaeTCs TMMUTUPYIOIIEH?

3. Kakoii Bua nMeeT KHHETHYECKOE YpaBHEHNE H3ydaeMoii B ombiTe | peakiuu?

4. IloueMy B KayecTBE IE€pPBOH TOYKM KPHBOH CKOPOCTH pEAaKUUHU B TIEPBOM OIIbITE
IIPaBOMEPHO MCIIOJIB30BATh TOUKY Hayajaa KOOpAUHAT?

5. [Touemy rpaduyeckas 3aBHUCUMOCTb CKOPOCTH PpEAaKLUUU OT TEMIIEpaTypbl HE MOXKET
BBIpaKaThbcsi psimoit muHuen? Ucnons3ys ypaBHenue Bant-I'odda, ycranoBute dhopmy ITUHUU U
000CHYiTe, MoUeMy Hellb3sl HAUMHATh 3Ty JIMHUIO OT Hayajla KOOpIUHAT.
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JlaGoparopHasi padora Ne6. IIpuroroBiieHue pacTBOPOB 3aJaHHOM KOHIEHTPALMH.

[{eab paboThL: MpHOOpPETEHNE HABBIKOB MPUTOTOBICHUS PACTBOPOB PAa3TUYHON KOHIIEHTPAIUH U3
CyXO# conu i 60siee KOHIIEHTPUPOBAHHOTO PacTBOPA.

3ajaHue:

1. IlpuroroBienue pacTBopa XJOpHUAa HATPHS C 33JaHHON MacCOBOM J0J1el CoIM pa30aBiIeHUEM
KOHLEHTPUPOBAHHOT'O PacTBOPA;

2. IlpuroToBieHre BOJHOIO pacTBOPA XJIOPUAA HATPHs U3 cyxoi coiu. OnpeneneHue
MacCOBOM J0JIU U pacyeT HaBECKHU.

ITopsAI0K BBINOJHEHUSA:
JIaGopatopHyo paboTy cieayeT Ha9YMHATh TOJILKO MOCIIE N3YYCHUS] TEOPETHUCCKUX CBEICHHIA
U TIIATEIbHON NMPopabOTKH METOAMKH MIPOBEACHHUS JJA0OPATOPHOTO AKCIIEPUMEHTA.
JIaboparopHast paboTa COCTOHUT U3 CICAYIONINX 3TAIOB:
- 00cyx1eHne J1abopaTOpHOU pabOTHI U TIOTYyYEHHE IOMYCKA JJIsI BEIIOTHEHUS;
- BBIIIOJIHEHUE PabOTHI;
- 00paboTKa HIKCIIEPUMEHTAIBHBIX JaHHBIX, 0POPMIICHUE OTYETA;
- 3aIIMTa J1abopaToOpHOU PabOThI

dopma 0TYETHOCTH:

PesynbraTel abopaTtopHOro sKcrepuMeHTa OoGOpMILIOTCS B BuAe oTdeTa. OTYET JOIDKEH
BKJIIOYATh: JaTy BBINOJHEHHsS pPaOOThI; IMOJHOE Ha3BaHUE paOOTHI; IeJib PabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUA; OKCIICPUMCHTAJIBHYIO YaCTb C OIIMCAHUC BBIIIOJHACMBIX OIILITOB,
HaOJIFOIaeMBIX  SIBJICHUH, YypPaBHEHUs IPOBEJCHHBIX XHUMHYECKHX PEaKIMi; BBIBOJABI IO
nabopaTopHoi pabdore.

3aJlaHus JJI CaMOCTOSITENIbHON paboThI:
1. Yro Takoe pacTBOpHI?
2. Urto Takoe KOHIEHTpAIus?
3. Kakue crocoObl BeIpaKeHHs] KOHLIEHTPALUK PACTBOPOB CYILIECTBYIOT?
4. CdopmynupyiiTe 3aKOH SKBUBAJIEHTOB JIJIs1 pAaCTBOPOB?
5. Kak npuroroButs:
a) 5% pactBop xnopua HaTpus maccoit 200 T;
0) 2M pacTBOp CepHOI KHCIOTH 00BeMOM 1 T;
B) 2H pactBop cepHoii kucinoThl 00beMoM 1 1. [IpuBeanTe COOTBETCTBYIOIINE PACYETHI.

PexoMeHaImm 1no BINOJIHEHUIO 3a/IaHUH U MOATOTOBKE K JIabopaTOpHO padoTe

JU1sl yCHEeIHOTo BBIIOJIHEHHS U 3aIUThI 1a00paTOPHBIX pPabOT peKOMEHTyeTC sl
CUCTEMATUYECKU TOTOBUTHCS K KaX/I0MY 3aHATHIO 110 CIEAYIOLIEH cXxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOYKTOB PeaKUii; XUMUYECKOH MOCYI01 U
000pyI0BaHNEM; METOIUKAMU ITPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTUETA;
I') OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI JUIs ONYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpEeYeHb BOIIPOCOB JIsl 3alIUTHI J1a00paTOPHOM
paboTHI.

OcHOBHas nuTeparypa
1. Timnuka, H. JI. O0mas xumus : yueOHuk ai1s O0akanaspos / H. JI. [nunka. - 19-e uzz., nepepad. u
not. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsrii kypc).
2. AxwmeroB H.C. O0mias u Heopranudeckast Xumusi: yaeOHuk st By308/H.C. AxmeroB. — M.:
Bricmras mkoima, 2009. — 743 c.
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JlononuurenpHas IuTeparypa
3. Bappanss, M. A. Xumus: 1a6opaTOpHBIN MPAKTUKYM JJIs1 TEXHUYECKUX HarpaBJIeHUH
MOATOTOBKHU akajeMuueckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - Bpartck:
bpl'Y, 2015. - 154 c.

KOHTpOJIbHBIE BOIPOCHI LI CAMOIPOBEPKHU
1. C nomouiplo Kakux CpeaCcTB U3MEPSIIOT 00BEM KUAKOCTH?
2. Kakuwe BuIbpl MEpHOW MOCYABI HCIOJB3YIOT ISl TOYHBIX HW3MEPEHUH, a Kakue Ui
MPUOJIKEHHBIX ?
3. Kakme mpaBuna cienyer coOnrofaTh MPU HCIOIL30BAHUU IHUIIETKH, OIOPETKH, MEPHOMN
KOJIOBI?
Jlis n3mMepeHust Kakol XapakTEpUCTUKH pacTBOpa UCIIOIb3YIOT apeoMeTp?
5. Kakue npaBuia cienyer coOar0AaTh IpU BBITOJHEHUN U3MEPEHUH ¢ TOMOILBIO apeoMeTpa’?

&

JladopaTopnasi padora Ne7. U3ydeHue 3J1eKTPOJIUTHYECKOH TUCCONMAIMN U peaKkuuii B
pacTBOpax 3JIeKTPOJIUTOB.

! !CJ'IB [2360TBIZ HN3YUCHHUC XapaKTCPpa JUCCOHUALINN THAPOKCUA0B IIMHKA U HUKCIISA, TIOBCACHUS
HHJUKATOPOB B Pa3JIMYHbLIX CpCaax, Ha6JIIOIleHI/I€ CMCUICHUSA PaBHOBCCHUA B paCTBOpax
QJICKTPOJIMTOB, HCCIICAOBAHUC IIPOLICCCOB O6paTI/IMOFO n H606paTI/IMOFO TuapoJJM3a COJICH.

3ajanue:

1. 3yuenue xapakrepa IeKTPOJUTHICCKON TUCCOIUAIIUU THIPOKCHIOB,;

2. MI3ydeHue paBHOBECHUS U €r0 CMEILIEHUS B PACTBOPaX CJIa0bIX 2JIEKTPOIUTOB;
3. M3y4eHue peakiuu B pacTBOPaxX dJICKTPOIHTOB;

4. 3yueHne OKpacKu KUCIOTHO-OCHOBHBIX MHIUKATOPOB;

5. 3ydyeHue peakuuu cpelibl paCTBOPOB HEKOTOPBIX COJIEH;

6. M3ydenue nomHoro (HeoOpaTUMOro) TUIPOIH3a CONCH.

[TopsA10K BBIMOTHEHHUS:
JIaGopatopHyro paboTy cieayeT Ha4YMHATh TOJBKO IMOCTIe U3YUEHHs TEOPETUIECKUX CBEICHUN
U TIIATENBHON MPOPaOOTKH METOJAUKH MPOBEACHUS JTa00PATOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOUT U3 CIEIYIOIIUX ITAIOB:
- o0cy»kaeHue 1abopaTopHOi pabOTHI U MOJTyYEHHE JOMYCKa JJISl BBIOJHEHHUS;
- BBINIOJIHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, OpOpPMIIEHUE OTYETA;
- 3aIIUTa JJaOOpaTOPHOU PabOThI

PopMa OTYETHOCTH:

Pe3ynbpTaThl 1a0OpaTOPHOrO IKCHEPUMEHTAa OPOPMIISAIOTCS B BUAe oTdyeTra. OTueT IOJIKEeH
BKITIOYATh: JaTy BBIOJHEHHs paOOTHI; IMOJHOE Ha3BaHUE pabOTHI; IeNb pabOThl; OCHOBHEIC
TEOPETUYECKHE CBEJCHMS;, HKCIEPUMEHTAIbHYI0 YacTh C ONHCAaHHE BBIOJHIEMBIX OIBITOB,
HaOJIOaeMBbIX  SIBJICHWH, YypaBHEHUs TPOBEJCHHBIX XHUMHYECKHX PEaKIHMid; BBIBOABI IO
nabopaTopHoii padore.

3aiaHud JUIs CaMOCTOSITENIbHOU PabOThI:

1. B 4eM CymIHOCTb TEOPUHU AIIEKTPOIUTUUECKON AUCCOLUAIIUU?

2. Uro Takoe cTeneHb MEKTPOIUTUIECKON Tuccoruann’?

3. Ha kakwuie rpymiisl yCIOBHO JIENAT SJIEKTPOIUTHI IO BETMYMHE CTETICHU TUCCOIHAIINAN?
ITpuBenuTe npUMepsl MPEICTaBUTENEH ITUX TPYIIIL.

4. Bo3MoxHa U peaklys MeXAy THIPOKCUIOM HaTPHs U XJIOPHUIOM
KaJus?

5. YKaxuTe peakiuio Cpeabl PACTBOPOB CISAYIONINUX COJICH:

a) cynbdara HATpHUS,

27


http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C%2E%20%D0%90%2E

0) kapOoHaTa KaJusi;
B) xsopuna xenesa (111);
r) pTOpHIa AaMMOHWUS.

PexomeH1alMy 10 BBINOJHEHUIO 3a/IaHUH U MOATOTOBKE K J1a00paTOpHOH pabore

JU1st yCHEenTHOTO BRIIOJIHEHHSI 1 3aIIUTHI JTA00PaTOPHBIX pabOT PpEKOMEHIYETCS
CHUCTEMaTHUYECKH FTOTOBUTHCA K KaXI0MY 3aHATHIO 110 CIEIYIOLIEH cxeme:
a) U3yYUTh TEOPETUYECKUI MaTepuall B KOHCIIEKTE JIEKIIUM U y4eOHBIX TOCOOUSIX;
0) IO3HAKOMUTBCS CO CBOMCTBAMM PEAreHTOB, IPOJYKTOB PEaKIMil; XUMUYECKOH MOCYI0H U
000pyI0BaHNEM; METOIUKAMH IIPOBEJICHUS OTIBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa IPEABApUTEIHHO NOArOTOBUTH (POPMY J1a0OPaTOPHOIO OTUETA;
') OTBETUTH HAa KOHTPOJIbHBIE BOTIPOCHI JUIs AOIYCKa K paboTe;
1) YCTHO MOJrOTOBUTh OTBETHI HA IPUMEPHBIH ITepedeHb BONPOCOB JUIs 3aLIUThI Ja0OpaTOPHOI
paboTHI.

OcHoBHast TuTeparypa

1. TI'munka, H. JI. O6mas xumus : yaeOHuk aisa 6akanapos / H. JI. I'munka. - 19-e uzg,.,
nepepad. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakanaBp. ba3oBslii kypc).

2. Koposun, H. B. O6mias xumus : yueOnuk 11st By3oB / H. B. KopoBuH. - 9-e u3n., nepepa0. .
- M. : Bricmas mkoia, 2007. - 557 c.

JlononHurenpHas IuTeparypa

3. Bappansa, M. A. Xumus: 1a60paToOpHBIN MPAKTUKYM ISl TEXHHUECKUX HAPaBICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - Bparck:
bpl'V, 2015. - 154 c.

4. Xwumus: naboparopHsblil mpaktukyM / M. A. Bapnausu [u np.]. - Bpatck: bpIl'Y, 2010. - 76 c.

KoHTpoJbHbIE BOOPOCHI /715l CaMONIPOBEPKU

1. I[Touemy B onbITe | ruapoKcu KoOanbTa pacCTBOPUIICS TOJIBKO B PACTBOPE KUCIOTHI, a TUAPOKCHU]L
xpoma (I11) — B pacTBOpe KKCIOTH ¥ B pacTBope 1wgnoun? Crenars BHIBOJ O XapakTepe
AIIEKTPOJINTUYECKON JUCCOLMALIUY MTOTYYEHHbBIX THAPOKCUIOB.

2. Iloyemy B ombITe 2 MPOU30ILIO U3MEHEHUE OKPACKU UHIUKATOPOB

B pacTBOpax KUCIOTHI U OCHOBAaHUS IIPH J0OABIEHUU COJIEH?

3. IIpu KakuX yCIOBHSX PEAKLUU B PACTBOPAX IEKTPOIUTOB HEOOPATUMBI?

4. Kakyro okpacky npuoOpeTaer JaKMyc B KHCIIOM, HEUTpalbHOM U 11eJI0UHOM cpenax?

5. Kakue conu He noaseprarorcs ruiponusy? [Ipusenure npumepsl.

Jladoparopnasi padora Ne8. U3yueHue OKNCJINTETbHO-BOCCTAHOBUTEIbHBIX PeaKIUii.

ﬂeﬂb [!a60TI>IZ HN3YUCHUC OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX CBOICTB 3JICMCHTOB B HI/I3HI€I>1,
npOMexcyTquoﬁ 1 BBICIIEH CTENEHSIX OKHCJICHHS; BIUAHUC CPCAbl Ha XapaKTCP OKHUCIUTCIIBHO-
BOCCTAHOBUTCIIbHBIX ITPOLECCOB.

3ajaHue:

1. UccaemoBanne OKMCIUTEIHHO-BOCCTAHOBUTEIBHOM IBOMCTBEHHOCTH COEINMHEHHI a30Ta B
TIPOMEXYTOUHOM cTereHn okucaernus N *°;

2. N3yuenue BaustHUS pH cpepl Ha XapakTep BOCCTAaHOBIICHUS TIEpMaHTaHaTa Kalus;

3. U3yuenne BHYTPUMOJIEKYISIPHBIX OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKITUH;

4. 3ydeHue peakiiuu AUCTIPONOPLUOHUPOBAHUS H0/1a;

5. 3y4yeHue CBOMCTB OPTraHUYECKUX BEIIECTB B OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUSIX.

[Tops 10K BBITIOJHEHNUS:
JIaboparopHyro paboOTy cielyeT HAYMHATh TOJIBKO MOCE U3YYCHHUS TEOPETUUYECKUX CBEICHUMN
Y TIIATEIbHON MTPOPA0OTKH METOIMKHU ITPOBEICHUS JTA0OPATOPHOTO SKCIIEPUMEHTA.
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JlabopaTopHas paboTa COCTOMUT U3 CICIYIOITUX ITAIOB:
- o0cyxkaeHue 1adbopaTopHOi pabOTHI U MOJTyYEHHE AOMYCKa IS BHITOJTHEHHUS;
- BBITIOJTHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTAIBHBIX JTaHHBIX, 0OPMIICHUE OTUETA;
- 3aIIKUTa J1Ja0OpaTOPHOU PabOThI

dopma OTYETHOCTH:

PesynbraThl J1abOpaTOpHOrO AKCrepuMeHTa OQOpPMISIIOTCS B BUae oTdeTa. OTYeT J0JDKEH
BKJIFOYATh: ATy BBIMOJHEHHUs pPa0OTHI; TOJHOE Ha3BaHHWE paOOThI, [Elb PabOThI; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAIbHYIO 4YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HAOJIOJAeMBIX  SIBIICHUH, YPaBHCHHS MPOBEJICHHBIX XUMHUYECKHX PEAKIUH; BBIBOIBI 10
naboparopHoit padore.

3aaHus Ui CaMOCTOSTENIbHOW PabOTHI:
1. Kakne peakiiuy Ha3bIBatOTCA OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?
2. Kakue 13 HKENPUBENEHHBIX PEAKIUI OTHOCATCS K OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIM:!
a) H,+Cl, »>2HCI,
0) SO, +Br, +2H,0 —2HBr+H,SO, ;
B) NH,Cl— NH, +HCl;
r) Cr,(SO,)+3KOH — Cr(OH), +3K,S0, ;
n)  HSO, +2H,5—>35+3H,0;
€) 2Cul, »>2Cul+1,,;
%) CuCl, + Na,S —> CuS+2NaCl;
3) NH,NO, —»N, +3H,0.
3. Kakoe BeI1ecTBO Ha3bIBaE€TCsl OKUCIMTENEM, a Kakoe — BoccTaHoBuTeneM? [IpuBenuTe npuMepsl.
4. Kaxoii npoiiecc Ha3bIBa€TCs OKUCICHUEM, 8 KAKON — BOCCTAaHOBJICHUEM?
5. Kakue 13 HHXKenpHuBeIeHHbIX IPOLIECCOB MPECTABIIAIOT COOON OKHCICHUE, a KAKUEe —
BOCCTAHOBJICHHE:

S—S0%; S—>S*;Sn—>Sn*; 2H" > H,;
ClI" - CIO;; MnO, — MnO,; Fe* — Fe*".

PexoMeHaanyu 1o BhIMOJHEHUIO 3aIJaHUH ¥ MOATOTOBKE K JIaOopaTOpHOi paboT

JI71s1 yCTIIenHOTO BBITIOTHEHUSI U 3aIUTHI 1a00paTOPHBIX pabOT PEKOMEHTYETCs
CHUCTEMAaTUYECKHU TOTOBUTHCS K KaXKI0MY 3aHSATHIO MO CIEAYIOIIEH cxeMe:
a) U3Y4YUTh TEOPETUUECKUN MaTepHall B KOHCTIEKTE JICKIIUA U y4eOHBIX MTOCOOMSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MPOIYKTOB PEAKINI; XUMUYECKOW MOCYA0N U
000py1I0BaHNEM; METOIUKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JioMa MpeABapUTEIHHO MOATOTOBUTH GopMy J1aO0PATOPHOTO OTUETA;
T') OTBETUTh Ha KOHTPOJIbHBIE BOITPOCHI JIJIs IOTycKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEPEYeHb BOIIPOCOB IS 3alUTHI JJA00PATOPHOMA
paboTHL.

OcHoBHast TuTepaTypa
1. T'nunka, H. JI. O6mas xumus : yueOHuk juig 6akanaspoB / H. JI. I'nunka. - 19-e uzn.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBerit Kypc).
2. AxwmeroB H.C. O6mas u Heoprannueckast XuMusi: yaeoHuk 11t By308/H.C. AxmeroB. — M.
Bricmas mxoma, 2009. — 743 c.

JlonmonHuTenpHas TUTEpATypa
3. Bappasss, M. A. Xumus: 1a60paTopHbIN MPAKTUKYM JJISi TEXHUUECKUX HalpaBIeHUH
MOATOTOBKHU aKkajeMudeckoro 6akanaspuara / M. A. Bapnaunsn, C. ®. Jlanuna. - bpartck:
bpl'Y, 2015. - 154 c.
4. Xumus: naboparopHsblil mpaktukyMm / M. A. Bapnauss [u np.]. - Bpatck: bpI'Y, 2010. - 76 c.
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KOHTpobHbBIE BONIPOCHI /1151 CAMOIPOBEPKU

1. OOBsicHUTE, TTOYEMY HUTPHUT HATpUsi MOXKET BhIcTynath B OBP 1 kak okuciauTenb, 1 Kak
BOCCTAaHOBUTEb.

2. OObsICHUTE, UCTIOJIB3YS PE3yNbTaThl IPOBEACHHBIX UCCIIEIOBAHMH, KaK BIMSIET XapaKTep Cpeibl
Ha MPOIECCH BOCCTAHOBIJIEHUS [IEpMaHraHaTa Kajusl.

3. Onpenenure, K KAKOMY TUITY OTHOCSTCSA OKUCIUTEIbHO-BOCCTAHOBU-TEIbHBIE PEAKIINH,
paccmaTpuBaeMble B 1a00paTOpHOI padoTe.

4. YKaxuTe, aTOM KaKoro 3JIeMeHTa B MOJIEKYJIE HUTpaTa MEJIU B OMbITE 3 sIBIIsIeTCA
BOCCTAaHOBUTEJIEM, a KAKOT'O — OKUCIIUTEIEM U I10UYEMY.

5. O0bsacHUTE, UCTIONB3YSI PE3YNIBTATHI IPOBEICHHBIX UCCIIEOBAHUM, KaKyI0 (DYHKIIHIO MOTYT
BBINOJIHATH Opranndeckue seuiectsa B OBP

JlaGoparopuasi padora Ne9. U3yueHne 3JIeKTPOXUMHUYECKHX MPOLECCOB.

! !GJ'IB [2360TBII HN3YUCHHUC DJICKTPOXUMHNYCCKUX ITPOLECCOB, MPOTEKAOINX B raJIbBAHUYCCKOM
9JICMCHTC U IIPU 3JICKTPOJIN3C BOJHBIX PACTBOPOB 3JICKTPOJIHUTOB.

3amanue:
1. zydenue npouecca 00pa3oBaHUe ralbBAHUYECKUX AP MPH XUMUYCCKUX PEaKIUsIX;

2. VI3y4yeHune >1eKTpoIii3a BOJHOTO PAaCTBOPA HOAMIA KAJIUSl C UHEPTHBIMU JICKTPOIaMHU;

3. M3ydeHue a11eKTpoin3a BOAHOTO PacTBOpa cylbdara Kalus ¢ HHEPTHBIMU AJIEKTPOIAMU;

4. V3yueHue 371eKTpoiu3a BOJHOTO pacTBopa Cyib(aTa MEIU C UHEPTHBIMU AJIEKTPOJIaMU;

5. M3ydeHue 31eKTpoiin3a BOJAHOTO PacTBOpa Cylb(dara Meau ¢ paCTBOPUMBIM MEIHBIM aHOJIOM.

[TopsA10K BBIMOTHEHHUS:
JIaGopatopHyto paboTy cieayeT HaYMHATh TOJBKO MOCIE W3YYEHUS! TEOPETHYECKUX CBEICHHN
U TIIATEIbHON MPOPaOOTKH METOAMKH MPOBEACHUS 1a00paTOPHOTO IKCIIEPUMEHTA.
JIaGoparopHast paboTa COCTOHUT U3 CIEAYIONINX ITAIOB:
- 00cyx1eHue 1abopaTopHOM pabOThI U MOTYyYEHHE TOMYCKa I BHIOTHEHUS;
- BBINIOJIHEHUE PaOOTHI;
- 00paboTKa HIKCIIEPUMEHTANIBHBIX JIaHHBIX, 0POPMIICHHE OTUETA;
- 3aIIUTa J1JA0OpaTOpPHOU PabOThI

PopMa OTYETHOCTH:

Pe3ynbpTarhl 1a00OpaTOPHOrO IKCHEPUMEHTAa OPOPMIISAIOTCS B BHUAe oTyeTra. OTueT IOJIKEeH
BKITIOYATh: JaTy BBIOJHEHUS pa0OThI; IMOJHOE Ha3BaHWUE paOOTHI; [ENb pabOThl; OCHOBHBIC
TEOPETUYECKHE CBEJCHMS, AKCIEPUMEHTAIbHYI0 YacTh C ONMCAHHE BBIOJHIEMBIX OIBITOB,
HaOJIOaeMBIX  SIBJICHWH, YypPaBHEHUs TPOBEJCHHBIX XHUMHYECKHX PEaKIHMid; BBIBOABI IO
nabopaTopHoii padore.

3agaHus IS CaMOCTOSITEILHOM PAOOTHI.

1. Kakoii mporecc Ha3bIBa€TCs JIEKTPOIU30M?

2. Kakoii 31eKTpo/1 IpH 3JEKTPOIM3€ HA3bIBAETCSA KAaTOJIOM, a KaKO — aHO10M?

3. UeM oTIM4aroTCs MPOLIECCHI AJIEKTPOJIN3a, TPOTEKAIOIINE B PACTBOPE U pacIIaBe dJIEKTPOIUTA?
4. Kakue BeniecTBa MOTYT BOCCTaHaBIMBAThCS HA KaToe?

5. Kakue BemiecTBa MOTYyT OKUCIIATHCS Ha aHoie?

PexoMeHnaImm 1no BBIMOJIHEHUIO 3a/IaHUH ¥ MOATOTOBKE K JIa0OpaTOpHOii paboTe

JI71s1 yCcrienrHOTO BBITIOTHEHUSI M 3aIIUTHI 1a00paTOPHBIX padOT PEKOMEHTYETCSI
CHUCTEMAaTUYECKHU TOTOBUTHCS K KaXKJIOMY 3aHSATHUIO 1O CIEAYIOLIEH CXeMe:
a) U3YYUTh TEOPETUICCKUN MaTepHaT B KOHCIIEKTE JICKIIMN 1 YIEOHBIX TTOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MPOIYKTOB PEAKINI; XUMUYIECKOW MOCYA0N U
000pyI0BaHNEM; METOIUKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
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B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTYETA;

T') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI JIJIS IOMyCKa K padoTe;

1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEepEeYeHb BOMPOCOB IS 3alUTHI Ta00paTOPHOH
paboTHI.

OcHoBHast TuTeparypa
1. TI'munka, H. JI. O6mas xumus : yaeOHuk ansa 6akanaBpos / H. JI. I'munka. - 19-e uzg,.,
nepepad. u jgoi. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBeblit Kypc).
2. AxmeroB H.C. O0mias u Heopranudeckas XuMus: yaeOHuk st By30B/H.C. AxmeToB. — M.:
Bricmiag mkona, 2009. — 743 c.

JlononHuTenpHas tuTepaTypa
3. Bapnansn, M. A. XuMusi: 1a00paTOPHBINA MPAKTHKYM JIJI TEXHUYECKUX HAIPaBJICHUM
MOJATrOTOBKM akajeMudeckoro Oakanaspuata / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'VY, 2015. - 154 c.
4. Xwumus: nabopatopHsblii mpaktukyMm / M. A. Bapaanss [u np.]. - bparck: bpl'V, 2010. - 76 c.

KOHTDOHBHLIC BOIIPOCHI 1J1d CaMOIIPOBEPKU

1. OOBsicHHUTE, KAaKYIO POJIb B OKUCIIUTEIILHO-BOCCTAHOBUTEIILHBIX B IPOLIECCAX MUTPACT KATOJI, a
KYKYIO — aHO/I.

2. [loyemy U3MEHUJICS [IBET pACTBOPA B KATOJJHOM M aHOJTHOM IIPOCTPAHCTBE JIEKTPOJIM3Epa MpH
ayieKkTpoin3e BOAHBIX pacTBopoB Kl u K;SO,4?

3. Kakue 37eKTpo/ibl HA3bIBAOTCS MHEPTHBIMK? M3 KaKMX MaTepHaaoB OHU H3TOTaBIUBAIOTCS?
4. Ha xakoM 3JIeKTpOJIe TIPH AJIEKTposu3e BogHoro pactBopa CuSOy4 nmosBisiercs Oypriid HaneT?
Yro 3T0 32 BEmecTBo?

5. O0bsacHUTE, KaK TPOTEKAET AJIEKTPOJIU3 C PACTBOPUMBIM aHOJIOM.

Jlaboparopnasi padora Nel(. M3yueHne XuMH4eCKHX CBOMCTB METAJLJIOB.

[{esib pabOTHI: U3yYEHHUE XUMUYECKUX CBOMCTB S-, P-, d-amementoB-meraiuioB (Mg, Al, Fe, Zn) u
UX COeIUHEHUH.

3ajaHue:

1. I3yuenue B3auMOACUCTBUS MarHusl ¢ KHCIOTOM U IIEN0YbIO;

2. VI3ydeHne B3aMMOICHCTBHSI ATIOMUHUS C KUCIIOTOW U IIETI0YBIO;
3. [lonyyeHue ruIpoKCHUIa ATFOMUHUS U U3YYEHUE €r0 CBOWCTB;

4. Vzydenne B3aUMOJICHCTBHSI JKeJie3a ¢ KUCJIOTOM U IIET0YbI0;

5. Ilonyuenue ruapokcuna xenesa (1) u u3ydyenue ero cBOUcTB;
6. [Tomyuenue rugpokcuaa xenesa (111) u usyuenue ero cBoHCTB;
7. I3yyeHue KaueCTBEHHBIX PEaKUUi Ha HOHBI Fe2+, Fe3+;

8. 3yueHue B3aMMOICUCTBUS IMHKA C KUCIIOTOM U IIEJI0YbIO;
9. [lonyyeHue ruAPOKCHIA IIUHKA U U3yYEHHUE E€r0 CBOMCTB;
10. 3y4yeHue B3aMMOICUCTBUS IIUHKA C COJISIMHU.

[TopsAIOK BBIMOTHEHHUS:
JIaGopatopHyr0 paboTy cieayeT HaYMHATh TOJBKO MOCTIe U3YUEHHS TEOPETUISCKUX CBEICHUN
U TIIATEIBHON MPOPaOOTKH METOAMKY MPOBEACHUS J1a00paTOPHOTO KCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOHUT U3 CICTYIOITUX ITAIOB:
- o0cykaeHue 1abopaTopHOi pabOTHI U MMOJTyYEHHE JOMYCKa JJIS BBIOJTHEHHUS;
- BBINIOJTHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATBHBIX TaHHBIX, OpOpMIIEHUE OTYETA;
- 3amIUTa J1Ja0opaTOpHOU PabOThI
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dopma OTYETHOCTH:

Pe3ynpraThl 1a00paTopHOro SKCIepuMeHTa OoGOpMIIIOTCS B Buae oTueTa. OTYET JOJDKEH
BKITIOYATh: ATy BBINOJHEHHs paOOTHI; IMOJHOE Ha3BaHUE paOOTHI; IeNb pabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCIICPUMCHTAJIbBHYIO YaCThb C OIIMCAHUC BBIMIOJIHACMBIX OIIBITOB,
HaOJFOaeMBIX ~ SIBJICHWH, YypPaBHEHUs MPOBEICHHBIX XHUMHYECKMX PEaKIMid; BBIBOJABI IO
naboparopHoit padore.
3aaHus Ui CaMOCTOSITEIIbHOW PaOOThI:

CoctaBuTh 31EKTPOHHO-Tpadudeckre GopMyIbl (IUarpaMMbl) BHEITHETO U IPEBHEIIHETO
9HEPreTUYECKUX YPOBHEH aTOMa MeTajljla U €ro HOHa B OCHOBHOM COCTOSIHUH (Ta01.).

Tabmuna
Bapuant | Mertan WNou metayuia | Bapuant Metaiun | Mon Meraina
1 Sc Sct 11 Ti Ti*
2 Cr crt 12 Ni Ni*
3 Mn Mn** 13 Y Y
4 Sr Sre* 14 Cu cu®
5 Ga Ga™* 15 Mo Mo**
6 Fe Fe** 16 Hg Hg®*
7 Mo Mo 17 Cd Cd**
8 Mg Mg”* 18 Pb Pb**
9 Al AP 19 Cu Ccu®
10 Co Co* 20 Ca ca’*

PexoMeHa1Mu 1o BhINOJIHEHUIO 3a/IaHUH U TOATOTOBKE K JIabopaTopHO padoTe

J1sl yCHEIHOrO BBIIOJIHEHHS U 3aIlUThI 1a00paTOPHBIX PabOT PEeKOMEHyeTC sl
CUCTEMATUYECKU TOTOBUTHCS K KaXI0MY 3aHSTHIO 110 CJIEIYIOIIEH CXEME:
a) U3YYUTh TEOPETHUUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX OCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAr€HTOB, IPOJYKTOB PEAKIMI; XUMUYECKON MTOCYA0N U
000pyI0BaHNEM; METOIMKAMU IIPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa IIPEABAPUTEIHHO OATOTOBUTH (POpPMY J1a00paTOPHOTO OTYETA;
I') OTBETUTh HAa KOHTPOJIbHBIE BONPOCHI [yl JOIYCKa K pabore;
1) YCTHO TOJITOTOBUTH OTBETHI HA IPUMEPHBIN MEPEeYeHb BOPOCOB IS 3aLIUTHI Ta00paTOPHOI
paboTHI.

OcHoOBHas nuTeparypa
1. T'munuka, H. JI. OO6mas xumus : yueOuuk mist 6akanaspos / H. JI. Inunka. - 19-e usn., mepepad. u
Jor. - M. : FOpaiit, 2014. - 900 c. - (bakanaBp. ba3oBslii Kypc).
2. Koposun, H. B. O6mas xumus : yaeouuk 11 By308 / H. B. KoposuH. - 9-e uzn., nepepa0. .
- M. : Bricmas mkoia, 2007. - 557 c.

JlononHurenpHas IuTeparypa
3. Bappansa, M. A. Xumus: 1a60paTOpHBIN MPAKTHKYM /ISl TEXHHYECKUX HarpaBJICHUH
HOJrOTOBKU akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. Meramnsl: yueOHoe nocodue / T. A. [lonckast, M. A. Bapaansu [u ap.]. - bpatck : bpl'Y,
2008. - 65 c.

KoHTposbHbIE BONIPOCHI /i1l CAMOIPOBEPKHU

1. TaiiTe Ha3BaHUS IPOTYKTOB B3aUMOJEHCTBHUS METAJUIOB C XJIOPOM, a30TOM, KDEMHUEM,
BOJZIOPOJIOM, cepoid, hochopom, yriepoaom.

2. YKaKuTe OKHCIUTEND U BOCCTAHOBUTEIb B PEAKIIUM MArHUS C KUCJIOTON U IEI0YBI0?

3. Kakne cBOWCTBA MPOSBISIOT aTFOMIUHAN M €T0 THAPOKCHT TIPY B3aUMOJICHCTBUH C CEPHOM
KHCJIOTON U TUAPOKCUIOM HaTpus?

4. Kakue cBoiictBa nmpossisitot xeine3o (1) u ero ruapokcun npu B3auMoAeCTBUM € CEPHOI
KHCJIOTON U TUAPOKCUIOM HaTpus?

5. IlpuBenure peakuuu, NOATBEPKIa0IE aMPOTEpPHbIE CBOMCTBA LIMHKA U €r0 THIPOKCH/IA.
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JlaGoparopHas padora Nell. U3yuyeHue KOMIJIEKCHBIX COeIMHEHMH.
[lenp paboOThI: W3ydeHUE SIBICHUN KOMIUIEKCOOOpPA30BaHUS, CBOWCTB PA3IMYHBIX KOMILIEKCHBIX
COCTUHEHUH.

3ajaHue:
1. [TonyyeHne aHMOHHOTO KOMILUIEKCA (TeTpaioJOBUCMYTAaTa KaJHsl) ;

2. [Tomyuenue rupOKCOKOMILIEKCOB;

3. [lonyyeHue KaTHOHHOTO KOMILJIEKCA

4. IToBegeHre KOMIUJICKCHBIX COEIMHEHHI B peakIusix oOMeHa
5. 3y4yeHue CBOMCTB JBOMHBIX COJEH

ITopsAI0K BBINOJHEHUSA:
JIaGoparopHyo paboTy cieayeT Ha4YMHATh TOJBKO MOCIIE N3YYCHUSI TEOPETHUECKUX CBEIICHHM
U TINATEIBHON MPOPaOOTKH METOAMKH MPOBEACHUS T1a00paTOPHOTO IKCTICPUMEHTA.
JIaboparopHasi paboTa COCTOHUT U3 CICAYIONINX 3TAIOB:
- 00cyx1eHre J1abopaTOPHOU PabOTHI U TIOTYyYEHHE TOMYCKA I BHIIOTHEHUS;
- BBIIIOJIHEHUE PadOTHI;
- 00paboTKa IKCIIEPUMECHTAIBHBIX JIAHHBIX, OpOpMIICHUE OTYETA;
- 3aIIKTa J1JabopaTOpHOU PabOThI

dopma 0TYETHOCTH:

PesynpraTel abopaTtopHOro sKcrepuMeHTa OGOpMIIIOTCS B BuAe oTdeTa. OTYET JOIDKEH
BKJIIOYATh: ATy BBINOJHEHHsS pPaOOThI; IMOJHOE Ha3BaHUE paOOTHI; IeJb PabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAJIbHYIO 4YaCTb C OIIMCAHUC BBINNOJIHACMBIX OIIBITOB,
HaOJIIOIaeMBIX  SIBJICHUH, YypPaBHECHUs IPOBEJCHHBIX XHUMHYECKMX PEaKIMid; BBIBOJABI 110
nabopaTopHoi pabdore.

3ajaHus JUId CaMOCTOSTEIbHONU PaOOTHI:

1. U3 kakux cOCTaBHBIX YacTel COCTOSAT KOMIUIEKCHbIE COSAMHEHNUS?

2. YKaXWTe BUIBI CBSA3H B KOMILJICKCHBIX COCTUHEHUSX.

3. Yo Takoe KoopauHanroHHoe yrcio? [IpuBeaure npumepsl.

4. Hamummre no oAHOMY NpUMEpY KaTHOHHOTO, aHHOHHOTO U HEUTPAJIbHOTO KOMIUIEKCHOIO
COCIMHECHUS.

5. Yro nmokas3piBaeT KOHCTaHTa yCTONYHMBOCTH KOMILJIEKCHOTO HOHA?

PexoMeHa1nu 1o BINOJIHEHUIO 3a/IaHUH U MOATOTOBKE K JIabopaTopHOi padoTe

JU1sl yCHEeIHOTo BBIIOJIHEHHS U 3aIUThI 1a00paTOPHBIX pPabOT peKOMEHTyeTC sl
CUCTEMATUYECKU TOTOBUTHCS K KaX/I0MY 3aHATHIO 110 CIEAYIOLIEH cXxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepual B KOHCIIEKTE JIEKIUI U y4eOHBIX OCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOJYKTOB PEAKIUI; XUMUYECKOW MOCYA0N U
000pyI0BaHNEM; METOIUKAMU ITPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTUETA;
I') OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI JUIs JIOMycKa K padore;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpeYeHb BOIIPOCOB ISl 3aLIUTHI JJa0OpaTOPHOM
paboTHI.

OcHoBHasl TuTEpaTypa
1. Tnmaka, H. JI. O0mas xumus : yaeOHUK a1 OakanaBpoB / H. JI. I'muaka. - 19-e usn.,
nepepab. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsiii Kypc).
2. Koposun, H. B. O6m1as xumus : yaeOnuk uist By3oB / H. B. Koposun. - 9-e u3n., mepepad. .
- M. : Bricirast mikoia, 2007. - 557 c.
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JlononHuTENbHAS TUTEPATypa
3. Bappanss, M. A. Xumus: 1a6opaTOpHBIN MPAKTUKYM JJIs1 TEXHUYECKUX HarpaBJIeHUH
MOATOTOBKHU aKkajieMuueckoro Oakanaspuata / M. A. Bapnaunsn, C. ®. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. 3aiiues O.C. Xumus: yaeOHHK 11 CTy. BbIcil. yueO. 3aBeaeHuii / O.C. 3aiines. — M.:
W3narenbckuit ieHTp «Akanemusi», 2008. — 544 c.

KoHTpoIbHBIE BOIPOCHI /715l CaMOTIPOBEPKHU

1. YkaxuTe, KaKoB IIBET TOJYYEHHOro pacTBopa B ombite 1? Hammumem xakxmx monos (K, I,
Bi**) Moxer GBITH 00yCIIOBIEHA 9Ta OKpacKa?

2. Ilpusenute popMyibl THAPOKCOKOMIIEKCOB, MOJTYYEHHBIX B OMBITE 2.

3. B ombiTe 3 cpaBHUTE OKpacKy HOHOB Ni** B pacTBope cynb(hara HUKENs C OKPACKOM
MOJIy4eHHOTr0 pacTBopa. [IpucyrcTBreM Kakux HOHOB 00YCIIOBJIEHA OKpacka pacTBopa’?

4. Tlpuemaute GpopMyTy KOMITIEKCHOTO COCTUHEHUS ME/IH, TOJYICHHOTO B OIBITE 4. YKaX)UTE
3apsAbpl €ro UEHTPAJbHOIO aroMa, JHMTaHIO0B, KOMIUIEKCHOTO HOHA, a TaKKe KOOPAMHALMOHHOE
YHCIIO.

5. Uem oTnuyaercs 3JEKTPOIUTHYECKAs TUCCOLMALUS JBOMHON COJIM OT AUCCOLMALIMU COJIH,
cojiepxanieil yCTOMYMBBIN KOMIUIEKCHBINA HOH?

JlaboparopHasi padora Nel2. M3yueHne Ka4eCTBEHHBIX PeAKIHil HA KATHOHbI U AHMOHBI.

! !CJ'IB [236OTBIZ HN3YUCHUC CHGLII/I(I)I/I‘IGCKI/IX peaKuHﬁ OTKPbITHUA HaubOoIee pacipoCTpaHCHHbIX
KaTHOHOB M aHMOHOB, a4 TaKXKC yCJIOBPIfI HX BBIIIOJIHCHUS.

3amanue:
BeinomnHss cnerupuyeckre peakiiui OTKPBITHS HanOoJjIee pacpoCTPpaHESHHBIX KATHOHOB U

AQHWOHOB, U3YYUTh AHAIMTUYECKHE CBOMCTBA MCCIIEIYEMbIX COCIMHEHUH, BRISICHUTD BIUSHUE
KOHKPETHBIX YCIIOBUH (TeMiieparypa, pH, KOHLIEHTpalus peareHTa) Ha BBITIOJHEHHS pEeaKIUi.
Ha ocHoBanum HaOM0qeHUH HEOOXOIUMO 3aIIOJTHUTH TaOJIHILY.

W3yyaemblii HOH PearenTt |YpaBHeHue peakuuu | YCJOBHs IIPOBEICHHUS AHanuTnyeckuii 3pdext

1 2 3 4 5

ITopsI0K BBIMOJHEHUS:
JIaGopatopHyto paboTy cieayeT HadYMHATh TOJIBKO MOCIIE M3YUYEHHUS] TEOPETUYECKUX CBEJCHUN
U TIIATEIBHOH MPOpabOTKH METOAMKH MPOBEACHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGopatopHas paboTa COCTOUT U3 CIEAYIOLIMX 3TAOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYYEHUE JOMYCKA JIsl BBITIOTHEHNS,
- BBIITOJIHEHUE paboThI;
- 00pabOTKa HKCIIEPUMEHTAIIBHBIX TaHHBIX, OPOpPMIIEHUE OTYETA;
- 3al1UTa J1abOpPaTOPHOM PabOTHI

®dopma OTYETHOCTH:

PesynbraTel 1a00OpaTopHOro SKCIEpUMEHTa OGOPMIIIOTCS B BUAE oTdeTa. OTYET JOIDKEH
BKJIIOUATh: ATy BBIMOJHEHUs pabOThl, TOTHOE Ha3BaHUE pAOOTHI; IeNb pPaboOThl; OCHOBHBIC
TCOPCTUUCCKHUE CBCACHUA; OKCICPUMCHTAIbHYIO YaCTb C OIIMCAHUC BBIMMOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJICHUH, YpaBHEHHUS TIPOBEJACHHBIX XHMHUYECKUX PEaKIUi; BBIBOJABI IO
nabopaTopHOU pabdoTe.

3amanus U1l CaMOCTOSITENLHOM pabOThL:
1. Kakoii ananu3 Ha3pIBAIOT KayecTBEHHBIM? B ueM 3akmrouaercs ero 3amada?
2. Urto Taxkoe aHAIUTHYECKUHA CUTHAI?
3. Kakyro peakiuto Ha3bpIBalOT aHATUTUYECKOM?

34


http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C%2E%20%D0%90%2E

4. Kakoe sBJICHHE MOXKHO HaOIIOJaTh MPH BHECEHHWH B IIJIaMsl Ta30BOM TOPEIIKM COCTUHECHHUMA
HeKOTOPBIX MCTaHHOB? KaK 9TO SBJICHUEC MOXKCT 6LITI> HUCIIOJIB30BAHO B KAYCCTBCHHOM
aganm3e?

5. Hanmmure XapakTepHble peakllMd KaTHOHOB U aHUOHOB.

PexomeH1aIiy 1o BBIMOJIHEHUIO 33/IaHUH U TIOATOTOBKE K J1a00paTopHoii padore.

Ji1sl yCHEIHOrO BBINOJIHEHHS U 3aIlUThl 1a00paTOPHBIX pPadOT PEeKOMEHyeTC sl
CHUCTEMAaTUYECKHU T'OTOBUTHCS K KaXKJIOMY 3aHATHIO 110 CIEAYIOIIEH CXeMe:
a) U3Y4UTh TEOPETHUECKUI MaTepual B KOHCIIEKTE JIEKIUH U y4eOHBIX OCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEATEHTOB, IPOJYKTOB PEAKIMI; XUMUYECKON MTOCYA0N U
000py10BaHNEM; METOIMKAMU IIPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acCHOCTH;
B) IOMa IPEABAPUTEIHHO NOATOTOBUTH (POpPMY J1a00paTOPHOTO OTUETA;
I') OTBETUTh HAa KOHTPOJIbHBIE BONPOCHI [yl AOIYCKa K paboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIN MEepeYeHb BOPOCOB IS 3aLIUTHI Ta0OpaTOPHOI
paboTHI.

KoHTpoJbHbIE BOIPOCHI /1151 CaMONIPOBEPKU
1. TloscHuTe, Kakue peakuuyd M MOYEMY HAa3bIBAIOTCS CHEIU(PHUECKUMH; CEIEKTHUBHBIMU;
rPYIIIOBbIMU?

2. Kakoit meron ananm3a Ha3bIBAIOT IpOOHBIM? B 4eM ero 10cTOMHCTBA, HEAOCTATKH?
3. Kakoii MmeTos aHanu3a Ha3bIBAIOT cUcTeMaTnyeckuM? B ueM ero JoCTOMHCTBA, HETOCTATKU?
4. Kakme peakumd MOTyT OBITh HCIIONB30BAaHBl B KayeCTBE AHAIUTHYECKUX PEAKIUi?

[TpuBenuTe mpUMEpHL.
5. HazoBute u onpenenuTe KOIMYECTBEHHBIC XapaKTEPUCTUKHU YYBCTBUTEILHOCTH?

OcHoBHas nuTeparypa
1. T'nmunka, H. JI. O6mas xumus : yueOHuK ans 6akanaBpos / H. JI. I'nmunka. - 19-e usn.,
nepepad. u gom. - M. : Opaiit, 2014. - 900 c. - (bakamnasp. ba3oBsriii kypc).
2. Koposun, H. B. O6mias xumus : yueOnuk 1t By3oB / H. B. KopoBuH. - 9-e u3n., nepepad. .
- M. : Bricmias mkoia, 2007. - 557 c.

JlonmonHuTenpHas TUTEpaATypa
3. Bappanss, M. A. Xumus: 1a60paTopHbIN NPAKTUKYM JJIs1 TEXHUUECKUX HarpaBJIeHUH
MOJIFOTOBKHU akajgeMuueckoro 6akanaspuara / M. A. Bapnaunsn, C. @. Jlanuna. - Bparck:
bpl'VY, 2015. - 154 c.
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9.2. MeTtoanueckue yKa3aHusi Mo BHINOJHEHUI0 KOHTPOJILHOI padoThI

KonTtponbHast pabora siBisiercst opMoil METOAMYECKOM TTOMOIIM O0yJaIOIMUMCS TIPH U3yYEHUHN
Kypca. K BBIOTHEHHIO KOHTPOJBHOW pabOThl MOXHO MPUCTYIMUTH TOJBKO TOTAA, KOrna Oyaer
YCBOEHA OTpeiesieHHas 4acTh Kypca U TIIATEIbHO pa300paHbl pelIeHHs IPUMEPOB THIIOBBIX 3a/1a4.

Pemate 3aaun cieayeT B TOM MOPSIKE, B KAKOM OHH PACIOJIOKEHBI B 33JJaHUU, TIOCKOJIBKY
MPUHSTAS TOCJIEOBATEIbHOCT PACIOIOKEHUS YUYUTHIBAET, UYTO OJHA 3a/ada MOXET CIYKUTh
MOJATrOTOBUTENILHO CTYNEHBIO K PEIICHUIO CIEIYIOIIEH.

[Tocne o3HakoMmileHHs € 3aJayeil HEOOXOJUMO HAMETUTh JIOTHYECKHMH IUIaH €€ pPEeLICHUS.
[TocMoTpHTe, MO3BOJSAET JU YCIOBUS 3a7add HOJIYYUTH OTBET MPOCTHIM IyTeM. OCOOEHHO 3TO
CIPaBeIMBO B OTHOILIEHUH 33/1a4, B KOTOPBIX pedb UJIET O LEMOYKEe XMMHUYECKUX MpPEeBpaIICHUN.
HNmenno 341C€Ch IIOMOTI'ac€T U BBIpa6aTBIBaeTCSI XUMHNYCCKasa JIOTHKA, OCHOBAHHAs1 Ha IIOHHUMaHHWU
CYTH 3aKOHA COXPAHEHHUS BEUIECTBA U YMEJIOM HCIIOIb30BAaHUH IMOHATHS KOJTUYECTBO BELIECTBA.

UTo0BI TIPAaBWIIBHO JI€JaTh pacueThl B 3a/ladaX, HEOOXOIAMMO TBEPIO YCBOHTH MaTepHall 0
OoOLIMM TOHATHSIM U 3aKOHaM XUMHUHU. TOT (akT, 4yTO BCE MOHATHUS XUMHH OOpa3ylT €AUHYIO
CTPOMHYIO CUCTEMY, HAXOJUT CBOE OTPAKEHHE B PA3MEPHOCTH BEIMYMH, COOTBETCTBYIOIIUX ITHM
noHsTusM. HernpaBuibHas pa3MepHOCTh BEJIMYHMH, UCIIOJIB3YEMbIX B pacyeTax, MOXKeT IMPUBECTU K
EeNIO cepur OMMOOK B pemieHuu 3agad. M Hao0opoT, mpoBepsis pa3MEepHOCTh MOTYYaeMbIX MPU
pacueTax BEJIHMYMH, Jierde HaWTH OmHUOKYy B pemieHuH 3agad. [losToMy, BBIMONHSS pacyeTsl,
HEO0OXOUMO CJIEIUTh 32 PA3MEPHOCTHIO BEJIUYHH.

YucneHHble BEMWYMHBI B YCIOBHSX 3a7ad MOAOOpPaHbI, O BO3MOXKHOCTH, TaKUM OOpPa3oM,
4TOOBI npu #ux pCeUICHUU I/I36€)KaTI) I'pOMO3AKHX BI)I‘-II/ICJIGHI/II\/JI, JIUIIb OTBJICKAKOIIHUX OT
XUMHYECKOH CYTH 3aJladydl W JIOTUKH €€ pelieHus. B ycrnoBusX 3agad OHHM TPHUBEACHBI, KaK
NpaBUIO, C TOYHOCTBIO A0 Tpex 3Havyammx nugp. C Takod K€ TOYHOCTHIO CIIEAYeT NaBaTh
OKOHYATENIbHBIN OTBeT. HempaBuibHBIM OyIeT, ¢ OJHOW CTOPOHBI, Oojee Tpyboe OKpyTiIeHHe,
CHUJKAIOIllee TOYHOCTh OTBETA, C APYTroil — 3alMCh B OTBETE OOJIBILIOrO YKCIa 3HaYaluX Hudp, He
OTpakarolllas ero JAeHCTBUTENbHOM TOYHOCTH, KOTOpPAask 3aBUCUT OT TOYHOCTH MCXOJHBIX JAHHBIX.
HpOMemyTquHe BBIYUCIICHUA CJICAYCT BBIIIOJHATH € TOYHOCTHBIO Ha 1-2 3Havalux III/I(l)pI)I
0oJbIIICH, YeM B OKOHYATEIILHOM OTBETE.
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10. MEPEYEHb HH®OPMAIIUOHHBIX TEXHOJIOI' Ui, UCTIOJb3YEMBIX ITPUA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA IO JINCHUIIJIMHE

HNudopmannonno-koMmmynukatuBasle TexHoioruu (MKT) ucnionsytorest mis:
- [I0JIy4YeHHEe UHPOPMALIUH NIPH NTOATOTOBKE K 3aHATHUSAM;

- CO3J]aHME MPE3EHTAMOHHOTO COIIPOBOXK/IECHUS 3aHATUH;

- pabOTHI B 2JIEKTPOHHONW UHPOPMALIMOHHOM cpefe.

CrannapTHOE JIMLEH3MOHHOE TPOTpaMMHOE 0OecTieueHHe:

- OC Windows 7 Professional,

- Microsoft Office 2007 Russian Academic OPEN Nq Level,

- AuTHBHpYyCHOE IporpamMuoe obecrieucHue Kaspersky Security.

KommbiotepHass nporpamma Orbital Viewer - mnporpamma, co3gaHHas CHEHUAIBHO IS
BU3yanu3anuu opoutaneit. [IponsBoaut nmoctpoenue 3D uzobpakenwuii s, p, d, f - opburaneit mis
OJTHOTO MJI HECKOJIBKUX aTOMOB (3a7al0Tcs KBAaHTOBBIC uncia). [lonyueHHbIe H300pakeHUs] MOTYT
OBITh COXpaHEHBI Kak B COOCTBEHHOM (opmate nporpammsl, Tak u B ¢popmarax TIFF, PPM, BMP,
AVIu VRML.

PL Table- 310 MHOroQyHKIMOHAIbHAS TEPUOIUYECKAs CHCTEMa »JJIEMEHTOB, JydIlas
peanuzanus nepuoandecko cucrembl Ha PC, mo3Boisiiomias MOJdy4aTh HMCUEPHBIBAIOIIYIO
uHpopmanno 06 snementax (Oosiee 20 THNOB JAaHHBIX O KAXKIOM XHMHUYECKOM D3JIEMEHTE), U
BCTPOCHHBIM XMMHYECKUN KaNbKYyISTOp, IMO3BOJISIIONIMM MIHOBEHHO YpPaBHUBATh XHMUYECKUE
peakuuu 110001 CII0)KHOCTH, PelllaTh XUMUYECKUE 3a1a4U.

[IporpamMma BKJIIOYaeT B c€Osl PSIl TOTOIHUTENBHBIX BO3MOXHOCTEH, B TOM YHCIIE TOCTPOCHHE
rpadMKOB 1O CBOWCTBAM XHMHUYECKUX AJIEMEHTOB, BO3MOKHOCTh OTOOpaKEHUS psa XMMHUYECKOU
AKTUBHOCTH METAaJUIOB, MpEJCTaBJICHHWE MEPUOAMYECKON cucTeMbl B Oosee yeM 20 pa3lIuyHBIX
BUAX, HHCTPYMEHT JUISI TIEPEBO/Ia TEMIIEPATYp U3 OJHOH IIKAIBI B IPyTUE U Ip.

11. OMAUCAHUE MATEPHUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMN
JJIS1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo

Haumenosanue

sanamus ayoumopuu Iepeuens ocnosenozo o6opydosanusn N JIP unu 113
(VIx, JIP, kp,

cpP)

1 3 4 5
JIk JlexuroHHas Hoyt0yk hp, Buneonpoextop Acer -
ayIaUTOpUS
JIP JlaGopatopus obmmelt | bapometp — aneponss BAMM-1; 1-12
u Heopranuyeckoit | Cucremusiii 610k Celeron 2400— 1.
XUMHH MonuTop 17LG -1mt.

Becwt BJITK-500; IlIkad BeITSDKHOIM -2101T;
[Tpubop st UITFOCTPAIH 3aBUCUMOCTH
CKOPOCTH PEAKIIMH OT YCJIOBUM -3 1T
Kanopumerp ¢ MepHBIM cTakaHoM; IprOOp
JUTSL OTIBITOB TI0 XUMHH C JIEKTPUICCKHM
TOKOM; IPUOOP IS DTIEKTPOIH3a
pPacTBOPOB COJIEH; TPUOOP IS TOTYUSHUS
ra3oB; BBIIPSIMHUTEIND; CTOJ XUMUYECKUN —
6mr.; Jlocka 3-3;1 kom0. JIA-34 — 2m.

Kp U3Ne 1 O6opynosanue 10-CPU 5000/RAM -
2Gb/HDD ( monuTop TFT 19 LG 1953S-
SF); npunrep HP Laserjet P3005

CP U3Ne 1 O6opynosanue 10-CPU 5000/RAM -
2Gb/HDD ( monuTop TFT 19 LG 1953S-
SF); mpuntep HP Laserjet P3005
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJIEHUSI
IMPOME/XKYTOYHOU ATTECTAIIUHN OBYUYAIOIIUXCHA IO JUCIUIIJIIMHE

1. Onucanue ¢poHJa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne 9j1eMeHT DOC
KOMIIETEH Tema
- KOMIIETEHIIMH
OIIK-6 CIIOCOOHOCTH 1.Ctpoenue BemecTna. OK3aMeHaIlMOHHBIE
UCIIOJIB30BaTh OCHOBHBIC Bonpocs! 1.1 -1.10
3aKOHBEI XHMHH B DK3aMeHalMOHHBIN
pohecCHOHATBLHOM TECT
ACATCIIBHOCTH, 2.0OCHOBBI XUMHUYECKON DK3aMeHaIlMOHHBIN
IIPUMCHATE METOBL TEPMOAUHAMUKHI Bonpockl 2.1 —2.5
TCOPETUICCKOIO U DK3aMeHaIlMOHHBIN
AKCIIEPUMEHTAILHOTO TecT
HCCICTOBAHNA 3.Xumunueckass KHHETHUKA U DK3aMEHAIMOHHBIE
KaTaJi3 Bonpockl 3.1 — 3.6
DK3aMeHAIMOHHBIN
TECT
4.PactBopsl. JlucnepcHble DK3aMeHaIOHHbIE
CUCTEMBI. Borpochkl 4.1 —4.14
DK3aMeHAIMOHHBIN
TECT
5.0KHUCIHTEIBHO- DK3aMeHAIMOHHBIC
BOCCTAHOBUTEJIbHBIC peakiuu U | Bonpockl 5.1 — 5.9
3JIEKTPOXMMHYECKHE MPOLECCHl | DK3aMeHAI[HOHHBII
TECT
6.XuMHs METaJIOB DK3aMeHAIMOHHBIC
Bomnpockl 6.1 — 6.4
DK3aMeHaI[HOHHBIH
TECT
7.XUMHSI KOMILIEKCHBIX DK3aMeHAIIMOHHBIC
COEIMHEHU N Bonpockl 7.1 —7.2
DK3aMeHaI[HOHHBIH
TECT
8.0OCHOBBI aHATUTHYECKOM DK3aMeHAIIMOHHBIC
XUMUU Bonpocel 8.1 — 8.2
DK3aMeHaI[HOHHBIH
TECT
2. JK3aMeHaAIHOHHBIE BOMPOCHI
Komnerenmun Ne n
Ne 9K3AMEHAIIMOHHBIE BOITPOCHI | panmenoBauue
n/n Kon Onpenesnenne TEMBI
1 2 3 4 5
CIHOCOOHOCTH 1.1.Xumus, kak pasmen ectecTBo3HaHus | 1.CtpoeHne
1- HUCIIOJB30BaThH (CprKTypa, I/ICTOpI/IS[ pa3BI/ITI/I$[ HayKI/I, BeIIIeCTBA.
OCHOBHBIE 3aKOHBI 3Ha"ICHI/Ie). OCHOBHBIE 3aKOHBI XUMHUU
XUMHWH B 1.2.0CHOBHLI€ KJIaCChI HCOPraHn4CCKUX
npodeccHoHanbHOM |- SOCAMHCHHN
1.3.0cHOBHBEIE TOHATHS W 3aKOHBI XUMHU:
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OIIK

ACATCIIBHOCTH,
MNPUMCHATH MCTO/bI
TECOPETHUCCKOTO U
OKCIICPUMCHTAJIIBHOT'O
HCCICOOBAHUA

3aKOH
3aKOH

3aKOH COXpaHCHUA Macchl,
OKBHBAJICHTOB, Tra30BbIC  3aKOHBI,
IIOCTOAHCTBA COCTaBa BCIICCTBA.

1.4.AtoM. ATOMHO-MOJICKYJSIpHOE yUYCHUE.
CrpykTypa aToma. DHEpPreTUIecKue
XapaKTEPUCTUKH aTOMa.

1.5.®opmupoBaHHE HIEKTPOHHON 000TOUKH
aroma. [[pyHIIMTT MUHUMYMa YHEPTHH,
npunnun [laymu, npaBuno XyHna, mpaBuiio
KneukoBckoro.

1.6.IleproanuecKuii 3aKOH M IEPHOAUYCCKAS
cucreMa JI.M. Mengeneea. 3HadyeHHE.
Crpoenusi.

1.7.OnexTponHas KoHUTyparusi aromMa u
MePUOTUYECKAs cucTema. Uzmenenne
CBOJCTB 2JICMEHTOB B IEPHOAAX U IPyIIax

1.8.Tunbl XMMHUYECKOM CBS3U. BaleHTHOCTS.
OCHOBHBIE XapaKTEPUCTHKUA XUMHUECKON
CBsI3W (AJTMHA, DHEPTHsl, BAJICHTHBIE YTJIBI).

1.9.Monnas cBsi3b. CTpyKTypa HOHHBIX

COEIUHEHUHN.
1.10.KoBanenrnas CBSI3b. CBolicTBa
KOBaJICHTHOM CBSI3U: MIOJIIPHOCTS,

HaIlpaBJICHHOCTb, HACBIIIACMOCTD.

2.1. XuMuyeckue CUCTEMBI.
TepMoarHAMHYECKHIE TTApaMETPhI 1
TEPMOJMHAMUYCCKUE (DYHKITUH.

2.2. Baytpennsis saeprusi. [lepBbiii 3akoH
TEPMOJUHAMUKU. DHTaNbOus. I3mMeHeHue
SHTAIBITUH B SHAO- U SK30TEPMUIECKUX
peaKIHsIX.

2.3. OCHOBHBIE 3aKOHBI TEPMOXHMHUHU. 3aKOH
I'ecca. CrenctBue wu3 Hero. OHTaNbIHA
00pa3oBaHMs XUMHIECKUX COCIMHCHHUH.

2.4. Tlonsitue 06 sHTponMK. M3menenue
SHTPONHUH NPU XUMHUYECKHX PEAKIHIX H
(a30oBBIX IEpexoiax.

2.5. DHeprus I'nub6ca peakuum.
HanpaBiieHHOCTh XMMHUYECKUX MPOIIECCOB.

2.0OCHOBBI
XUMHYECKON

TEPMOANHAMUKHA

3.1. [oMOreHHbIe U TeTEPOTCHHBIC CUCTEMBI.
CKOpOCTb TOMOTEHHOM U F€TEPOreHHON
peakiuu. GaKTOpHI, BIUSIONINE HA CKOPOCTh
XUMHUYECKON peakiyi.

3.2. CKopocTh XUMHUYECKON peaKkuy. 3aKOH
NENCTBUA Macc I TOMOT€HHON U
rE€TEpOreHHON peaKIuu.

3.3. BiusiHue TeMreparypbl Ha CKOPOCTh
xuMuyeckol peakuuu. [Ipasuno Bant-

Todda.

3.4. Karanu3. ['OMOTeHHBIH W TeTEepOTreHHBIH
KaTaJus.

3.5. O6parumble 1 HEOOpaTUMBIE XUMHUECKHUE
peaxuuu. Xumuueckoe paBHOBECHE.
KoHcraHTa paBHOBecuUsl.

3.6. Hampagiienue cMelieHrs paBHOBECHSI.
[punnun Jle-llarense.

3. Xumunueckas

KHHCTHUKA
Karajiu3

4.1. PacTBOpBI, KAK TOMOT€HHBIE CHCTEMBI.
ITpouecc pacTBopeHHsl, pPACTBOPUMOCTb.

4.2.CriocoObl  BBIpQKEHUS  KOHIICHTPAIIH

4.PacTBOpHI.
HucnepcHsie
CUCTEMBI.
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pacTBOpOB.

4.3. PactBopbI 31eKTponTOB. OTKIOHECHHE OT
3akoHa Payss u Baut-I'ododa.
H3otornveckuii K03 HUIKEHT.

4.4. Teopust 3JEKTPOIUTHIECKAS
JIFICCOITMALTH.

4.5. CpoticTBa HaeanbHBIX pacTBOPOoB. OcMocC.
OcmoTHueckoe naBieHue. 3akoH Bant-

T'odda.

4.6. CpoiicTBa HaealbHBIX PACTBOPOB.
[laBieHre HaChILIEHHOTO Mapa Haj
pactBopoM. 3akoH Payns. CnenctBust u3
3aKoHa Payuis.

4.7. Crentens nuccorranuu. CHIBLHBIE U
cia0ble AIEKTPOIUTHI.

4.8. Crenenn guccounanny. CHIbHEIE U
cia0plie DIICKTPOJIUTEHI.

4.9. DIIEeKTPOIUTHYCCKAS TUCCOLUAIUS BOIBL.
HNonHoe npousseaeHue Boasl. BogopoaHslit
IOKa3aTellb.

4.10. KoncranTa qucconyanin. 3aK0oH
pazbasnenus OcTBaibaa.

4.11. 'uapoinu3s coneid. TUnbl THIPOIH3a.
Crenens ruaposinza. KoHcranTa ruaposusa.

4.12. JlucriepcHbIE CUCTEMBI, HX
KJTACCH(DIKAITHSL.

4.13. Kommounasie pactBopsl. OOpazoBaHue
KOJUIOMHBIX PACTBOPOB.

4.14.CpoiicTBa  KOJUIOMJHBIX  PacTBOPOB
(onTHYeCKHEe, KHHETHUYECKHE, dTICKTPUIECKHUE,
azicopO1usl, MOBEPXHOCTHOE HATSKEHHE)

5.1. OKHCIUTENBHO-BOCCTAHOBUTEIHLHBIE
peakuuu. CteneHb okuciaeHus. Baxueinme
OKHUCJIUTEIIN U BOCCTAHOBUTEIH.

5.2.0KuCINTENIBHO-BOCCTAHOBUTENILHBIE
peakuuu. Tumnsl OBP.

5.3.CocraBrieHue ypaBHEHUI OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peaknuii (meton
JICKTPOHHOTO OajiaHca).

5.4.0nekTpogHBIN TOTEHIMAN. Y paBHeHHE
HepHucra.

5.5. XuMuueckne UCTOYHUKHU DJIEKTPUIECKOTO
TOKa (rampBaHUYECKHE 3JIEMEHTHI,
AKKYMYIISITOPBI).

5.6.Kopposus meTamios

5.7.Cr1oco0Bl 3alMTH OT KOPPO3HH.

5.8.0nekTponu3.  3aKOHBI  DIEKTPOJIM3A.
IIpuMeHeHue 3IeKTpoIIn3a.

5.9.0nekTponu3  pacTBOpOB,  PACIUIABOB.
AHOJIHBIE U KaTOJIHbIE MTPOLIECCHI.

5.0KHCINTENBHO-
BOCCTAaHOBUTEJILHEI
e peakiuu u
ANEKTPOXUMHUUCCKH
€ MPOIECChI

6.1.00mas XapaKTeprCTHKA u
KJIaccH(UKaIMs METaIOB

6.2.Ilpuposa XUMHUECKOH CBS3H B METaNJIax.

6.3. ®usnyeckue CBONMCTBA METAJLJIOB

6.4. XuMuueckue CBONCTBa METAJLJIOB.

6.4.Metamnyprusi.

6. XuMus METAIIIOB

7.1.0CHOBBI ~ KOOpPAWHAIIIOHHOH  TEOpPHH.
Crpoenue K.C.

7. XnuMus
KOMILIEKCHBIX
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Nzomepus u Homernkiarypa K.C. COEJIMHEHU I
7.2. Nzomepus KC.
7.3. duccommarus K.C.
8.1.0cHOBHBIC TOHATHS AaHATUTHIECKON 8.0OcHOBBHI
XUMHH. aHAJIMTUYECKOM
8.2.KauecTBeHHBII U KOJTHMYECTBEHHBIH XUMHH
XUMHUYECKHH aHAIIN3.
8.3.Ddu3nKo-XNMHUYECKHe METOIbI aHAIH3a
3. Onucanue noka3zarejeil U KPUTEPUEB OIEHUBAHUS KOMIIETEHIIUI
Ilokazarenu Onenka Kpurepun
3uatb (OIIK-6): OOGyuaroruiicsi MOKa3bIBaeT BCECTOPOHHHE
nepuognueckui  3akoH .M. Menneneena; ¥ [1y6OKHE 3HAHUS IPOrPAMMHOTO
OCHOBHBIC BHIBI U XapaKTEPUCTHKH XMMUYECKOU Matepuana, SHaHHC OCHOBHO 1
CBSI3M; BO3MOKHBIE SHEPTETHUECKHE SBJIEHUS TPU AOTOTHHTCIEHOH INTCPATYPEL,
XUMUAYECKHX peaklusix, a Takke (aKTopsl, THOCJIEZI0BATEIBHO M Y€TKO OTBEYAET Ha
OTJIUYHO BOIIPOCHI OmJIeTa M IOTOJTHUTEILHBIE
OHPpEC/IAIOIHE HaNpaB/ICHHA BOIIPOCHI; YBEPEHHO OPUCHTHPYETCS B
CaMOIIPOU3BOJIBHOTO TIPOTEKAHMS XUMHYECKUX MPOBIEMHBIX CHTYALHSX; IEMOHCTPHPYET
peaKHHf/j; CYIUHOCTR oOpaTuMocTH XUMHUHCCKAX CIIOCOBHOCTD MPUMEHSTH TEOPETUIECKHE
pCakiymnM M CBOUCTBA XUMHYCCKHUX PABHOBECHUMU, 3HAHMA U1 aHAln3a MPaKTHYECKUX
CrocoObl BBIPAKECHHUS KOHIICHTpaIii u cHUTyauit
(u3nUecKue CBOWCTBA PaCTBOPOB; OCOOCHHOCTH
(PUBUKO-XMMHYECKUX CBOIICTB pacTBOpPOB OOyuaromuiics oKa3bIBaeT MOJHOE 3HAHHUE
ANEKTPOJIUTOB; CBOWCTBA W 3aKOHOMEPHOCTH TpOrpaMMHOr0 Matepuaia, OCHOBHOI1 U
MOBEJIEHUs  JTUCTIEPCHBIX ~ CHCTEM; OCHOBHBIE AOTOMHHTEIBHOM TUTCPATYPBI, 1acT
3aKOHOMEPHOCTH ~ NPOTEKAHUS  OKUCIUTETbHO- TOJTHBIC OTBCTBI HA TCOPETHHCCKHC
. BOIIPOCHL 6I/IJ'IeTa " JOIIOJITHUTCIIBHBIC
BOCCTAHOBHTENBHBIX  NPOLECCOB;  OCHOBHEIS BOMPOCH, JIONYCKas HEKOTOPHIC
MOHATHS AHAINTUYECKOW XHMHHA W METOJIBI X0pO1wo HETOYHOCTH; PABHIIBHO TIPHMEHSET
aHalW3a; TMpaBWjia W TPUEMBl BBINOJIHEHUS TeOPETHYECKHE TIOTOKEHNS K OLEHKE
71a00paTOpHOT0 XUMHUECKOTO IKCIIEPUMEHTA. NPAKTHYCCKHUX CHTYAIIHiA; AEMOHCTPHPYET
Ywmers (OIIK-6): XOPOIIIHN YPOBEHb OCBOCHHUS MaTepHraa u
IIPUMCHSATDH HepI/IO)II/I‘IeCKI/Iﬁ 3aKOH u B [ICJIOM INOATBEPIKAACT OCBOCHUC
MEPUOJUYCCKYIO CHCTEMY I XapaKTEPHCTHKH KOMIICTCHIIHH, PEyCMOTPEHHBIX
CBOMCTBa  XHMMHUYECKHX DJIEMEHTOB M  HX IpOrpaMMoi
COCIMHEHH; OOBSCHATH NPOSIBISEMYI0 aTOMaMHu _
BANICHTHOCTD - NPOTHO3HPOBATE OOyuaromuiicst TOKa3bIBAET 3HAHHUE
MIPOCTPAaHCTBEHHOE CTPOEHUE MOJEKYJ; JaBaTh OCHOBHOTO Matepuana s 06T’eMej
HEO0XOIMMOM JJISI IPENICTOSIIEH
TCpMOAMHAMIICCKYIO XapaKTCpUCTHKY podeCCHOHANTBHOI esITeb- HOCTH; IPH
XUMHAYECKOTO Tpoliecca; NPUMEHATh TaOJHUIbI YAOBJIET- | OTBETE Ha BOnpoCH! -
KOHCTaHT  XHMHYCCKOI'0o IiaBHOBeCI/IH INIES BOpPHTEIb- JIOIIOJHUTEIIbHBIE BOIIPOCHI HE TOIYyCKAET
OIpEACIICHUA HaIpaBJICHUN MMPOTCKaHUs rpy61,1x 0]]_[1/160[(’ HO UCIBITBIBAET
XUMHNYECKHUX peaKHI/Iﬁ, IMPUMECHATH 3aKOHBI Payf[f[ HO 3aTPYAHCHUS B MMOCJICAOBATCIIBHOCTH UX
u Bant-T'odda mis xapakTepucTHku GU3MUECKIX M3JI0XKEHHs1; HE B ITOJIHON Mepe
CBOMCTB  PAacTBOPOB;  NPUMEHSTb  TEOPUIO JCMOHCTPHPYET CIIOCOOHOCTh MPUMEHATH
IIEKTPOTHTHIECKOI JUCCOLMALIUN s TEOPETUUECKNE 3HAHUS ,E[JISI aHaJm3a
XapaKTePUCTUKH CBOJCTB pacTBopoB TpaKTHACCKHIX CHTYaIH
JJIEKTPOJIUTOB; INPUMEHATH JUI COCTaBJICHUS
ypaBHEHUI OBI:I; MIPOBOJIUTh KAa4E€CTBEHHBIA U OByualoUiics MEeT CYIIeCTBeHHbE
KOJHICCTBCHHBIM aHATU3 BELICCTBA MPOOEITBI B 3HAHUSIX OCHOBHOTO Y4eOHOTO
Buaaners (OIIK-6): MaTepHuana no JUCIUILIIHE; He CIIOCO0eH
CHOCOOHOCTBIO MPAKTUUECKOT'O TPUMEHEHHS Hey/10B- apryMEHTHPOBAHHO H IIOCIIEI0BATEIBHO
HEPUOAMYECKOTO 3aKOHA U NEPHOIHIECKOH JIETBOPH- €ro n3J1araThb, J0IyCKaeT rpyOble OMIMOKH B
cucremsl /.M. MeHzeneeBa; ClioCOOHOCTBIO TeaLHO OTBETAX, HENPABIIILHO OTBEUACT Ha
NPUMEHEHUS TaHHBIX 00 SHEPTUU XUMHYECKOM 3a/laBacMbIC KOMHCCHCH BOIIPOCHI HJIH
CBSI3U JJI1 OLIEHKHU IIPOYHOCTH MOJIEKYII; 3aTpyAHACTCA € OTBETOM; HE IOATBEPHAACT
HaBBIKAMM TIPOBEJIEHHS TEPMOANHAMUYECKHUX OCBOCHHC KOMIICTCHIMH, 5
pacyeToB; criocOOHOCTHIO BBISIBIICHHSI 00PaTUMBIX MPEALyCMOTPEHHBIX POTPAMMON
peakiuii ¥ pacyeTa XapakKTEpUCTUK COCTOSTHUS

41




paBHOBECHSI KOHKPETHBIX PEAKIUi; CIOCOOHOCTh
MIPOBOJIUTE PacyeThl KOHLIEHTPAINI pacTBOPOB;
CIIOCOOHOCTBIO IPUMEHATH METO/IbI OIPECICHNUS
pH pacTBOpOB; CIIOCOOHOCTBHIO IPUMEHATD
METO/BI BBIIIOJHEHUS XUMUUECKUX
71a00PaTOPHBIX IKCIEPHUMEHTOB; CIIOCOOHOCTBIO
IIPOrHO3HPOBATE BO3MOXKHOCTB
camornpou3BoibHoro npotekanus OBII;
CHOCOOHOCTBIO MTPUMEHSITH METOIBl aHANN3a U
OLIEHKY JJADOPATOPHBIX UCCIIEAOBaHUH.

4., MeToauyecKkue MaTepHajbl, ONpeae/A0Nde NMPoleaypbl OlleHHBAHUS 3HAHUI,
YMEHMHIi, HABbIKOB M OMBITA 1eATEIbLHOCTH

IIpouenypa oueHHMBaHMs 3HAHWUN, YMEHHMH, HABBIKOB II0 JIUCLUUIUIMHE BKJIKOYAET Y4YeT
YCIIEIIHOCTH 10 BCEM BHJIaM OLIEHOYHBIX CPEJICTB.

TecToBbIil KOHTPOIb NMPOBOAATCS Ha JAOOPATOPHBIX 3AHATUAX, BKIIOYAIOT BOIPOCHI I10
U3y4aeMoOil TeMe M 3aTparuBaeT Kak TEMaTUKy J1IabopaTOpHOW paboThl Tak M JIEKLIMOHHBII
MaTepual.

[lo okOHYaHMM OCBOEHMS JMCUUIUIMHBI IPOBOAUTCS MPOMEXKYTOUHAsl aTTECTALUsS B BHUJE
9K3aMEHa, 4YTO II03BOJSIET OLEHUTh COBOKYIHOCTh IPHOOPETEHHBIX B Ipolecce 0O0ydeHUs
KOMIIETEHIIMA. DK3aMEeH CIY)KUT I OIEHKH pPa0OThl B TEYEHHE BCETO CpPOKa HW3YYEHUS
JUCLMIUINHBI W NPU3BaH BBIABUTH YPOBEHb, IPOYHOCTH M CHUCTEMATHYHOCTb IIOJY4YE€HHBIX
TEOPETUYECKUX 3HAHUN M YMEHUI NPUBOAUTH MPUMEPHI MPAKTUUECKOTO HCIIOJIb30BAHUS HAYyYHBIX
3HAaHUM (HampuMep, NPUMEHATh UX B PEIIEHUM NPAKTUYECKUX 3ajay), NPUOOPETEHHs HABHIKOB
CaMOCTOSITENIbHOW paboThI, pPa3BUTUS TBOPYECKOTO MbluieHUs. OneHka chOpMUPOBAHHOCTH
KOMIIETEHIIMM Ha »HK3aMeHe s TeX OOydYaloUIMXcCsi, KOTOpble IPONYCKaaM 3aHATHS M HE
y4acTBOBAJIM B IPOBEPKE KOMIETEHIMH BO BpPEMs W3Y4YEHMs] TUCUUIUIMHBI, MPOBOAMUTCS IOCIIE
UH/IMBUYAJIbHOTO COOECEOBaHUS C IPernojaBaresieM I10 NPOMYIIEHHbIM MM HE YCBOEHHBIM
TeMaM C MOCIIEAYIONIEH OLIEHKOH caMOCTOATENbHO YCBOCHHBIX 3HAHUH Ha DK3aMEHE.

OreHka 3HaHUM, YMEHH, HABBIKOB YUYaIlUXCsl JOJDKHA OBITh MJIAHOBOM, CHCTEMAaTUYECKOIA,
L[EeJICHAIIPABICHHOM, KBaJIM(DULIMPOBAHHOM, MHOTI'OCTOPOHHEM, ¢ depeHInpOBaHHOM,
MHTEHCUBHOMN, YETKO OPraHU30BAHHOM, PE3YJIbTaTUBHOM.

[lepen npoBeneHHEM KOHTPOJIMPYIOLIEIO MEpONpUATHs oOyyaroluecss B 00s43aTebHOM
HOpsi/IKE JOJDKHBI OBITH 03HAKOMJIEHBI C 3JIEMEHTaMU KOHTPOJISL.

Pe3ynbrarel 00ydyeHHs XMMHHU JIOJKHBI COOTBETCTBOBAaTh OOIIMM 3ajayaM IpelMeTa u
TpeOOBaHUAM K €r0 YCBOEHHUIO.

Pe3ynbrarel 0OyueHus OLEHHMBAIOTCS MO nATHOAUIbHOM cucteme. I[lpu  onenke
YUUTBIBAIOTCSl  CIIEAYIOLIME KaueCTBEHHbIE II0Ka3aTelid OTBETOB: TINyOMHAa (COOTBETCTBUE
U3YYEHHbIM TEOPETHYECKHMM O00O0OIIEHUsIM); OCO3HAaHHOCTh (COOTBETCTBUE TpeOyeMbIM B
nporpaMMe YMEHHSM IMPHUMEHATh MOJYYEHHYI0 MH()OPMALHMIO); MOJIHOTa (COOTBETCTBHE O00BEMY
nporpaMMel U HH(opmanuu ydueOHuKa). IIpu OlleHKe Y4YMTHIBAIOTCS YMCIO M XapaKTep OLIMOOK
(cymiecTBeHHble WM HecyllecTBeHHbIe). CyllecTBEHHbIE OLIMOKM CBS3aHbl C HEJOCTAaTOYHOM
NIyOMHOM M OCO3HAaHHOCTBIO OTBETA (HampuMmep, 0O0ydaroIIuiics HENpaBHIIBHO YKa3all OCHOBHBIE
NPU3HAKY TIOHATHM, SIBIEHUH, XapaKkTepHble CBOMCTBA BEIIECTB, (POPMYJIIbI BEIIECTB, HEMPABUILHO
chopMyIIMpOBall 3aKOH, MPABUJIO U T. M. WM OOyYaAIOUIUICS HE CMOT NMPUMEHUTh TEOPETHUECKHE
3HaHUS JUIs OOBSICHEHUS M TpeAcKa3aHWs SBICHUN, YCTAHOBIEHHMS MPUYMHHO - CIIEICTBEHHBIX
CBsI3€H, CpaBHEHUS U Kiaccu(UKauK SBJIEHUM U T. 11.). HecyliecTBeHHbIe OIIMOKU OMPEaeIsSIFOTCS
HEMOJIHOTOM OTBeTa (HampuMep, YIyIIeHHe M3 BHJA Kakoro-au0o HexapakTepHoro Qaxra mpu
XapaKTepUCTHKE BEIIECTBa, mporecca). K HUM MOXXHO OTHECTH OrOBOPKH, OMHCKH, AOMYIIECHHBIE
110 HEBHUMATEJILHOCTH (HampuMep, B IBYX M Oojiee YpaBHEHUSIX peakUuil JUCCOIMALUU B TIOJHOM
MOHHOM BHJE JONYIIeHa OJHA OolMOKa B 0003HAaYeHMM 3apsja MOoHA). Pe3ynbraTel 00y4deHUS
IPOBEPSIOTCS B TIPOLIECCE YCTHBIX M IHUCHBMEHHBIX OTBETOB OOYyYaloOIIMXCs, a Takxke Mpu
BBIMOJTHEHUH UMU XUMHUYECKOTO SKCIIEpUMEHTA.
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Ipuaoxenne 2

AHHOTAIUA
pado4eil nporpaMMsbl JUCHUNIMHBI
XUMHUSA

1. Ileab m 327291 TUCHHILIMHBI

L{enb u3ydeHus TUCIUTUTHHEIL.

CdopmMupoBaTh COBPEMEHHOE HAyYHOE IPEJICTABICHHE O BEIICCTBE KaK 00 OJHOM M3 BHJIOB
JIBUXKYIICHCS MaTepuu, O MyTIX, MEXaHU3MaX M Crioco0ax MpeBpalleHUs OJHUX BEUIECTB B JAPYTHUE,
a TaK)Ke HAaBBIKM MCIOJb30BAaHUSA XUMHUYCCKUX 3HAHUN U YMEHHI B MMPAKTUYECKOM JESITCILHOCTH.

3amayn JUCHUILIMHEL.

JIoOUTBhCS MPOYHOTO YCBOCHHUS OCHOBHBIX 3aKOHOB M TCOPHUH XUMHH, YTO ITO3BOJHUT Kak
COBEPIIICHCTBOBATH YK€ CYIIECTBYIOIINE, TAK M CO3/1aBaTh HOBBIC TIPOU3BOACTBEHHBIE MTPOIICCCHI.

BbipaboTaTh HaBBIKH CAaMOCTOSITEILHOTO MPOBEACHHS JJa00OPATOPHBIX IKCIIEPUMEHTOB U
00001eHNsT HAOII0JaeMBIX PE3YJIbTATOB, KOTOPHIE MIO3BOJIST CO3/1aBaTh COCTUHEHUS, COCTABhI U
MaTepHalibl ¢ TpeOyeMbIM HAOOPOM CBOMCTB, a TAK)KE MCCIICIOBATh M aHAIM3UPOBATH MaTEPHUAIIbI

2. CTpyKTypa IMCHHUILIUHBI

2.1.PacnpenencHue TPYAOEMKOCTH IO OTHCIBHBIM BHIAM YYeOHBIX 3aHATUH, BKJIOYAs
camocrosTenbHyo padory: JIk — 17 u; JIP — 34 u; CP — 57 4.
OO61as TpyA0eMKOCTh IUCHUIUTMHBI cocTaBisgeT 144 yacoB, 4 3a4eTHBIX €IUHUIL

2.2. OCHOBHBIE TEMBI JUCIIAIIAHEL:

1. CtpoeHue BemecTna.

2. OCHOBBI XHUMHYECKOH TEPMOTUHAMUKHI

3. XuMmuueckass KHHETHKA U KaTalnu3

4. PactBopbl. /lucnepcHble CUCTEMBI.

5. OKHCITUTENBHO-BOCCTAHOBUTENLHBIE PEAKIIUU U IIEKTPOXUMHUUYECKUE TIPOIIECCHI
6. XM METAIIIOB

7. XyuMHS KOMIUIEKCHBIX COEIMHEHUN

8. OCHOBBI AHAIMTUYECKON XVMUH.

3. [lnanupyemMsble pe3yJbTaThl 00yueHHs (MepedyeHb KOMMETEeHIHi)

[Iporecc u3yueHust TUCIUILIMHBI HAITPaBJICH Ha POPMUPOBAHUE CIETYIONTUX KOMIETCHIIUA
OIIK-6: ctocoOHOCTHIO HCTIOTH30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIMILIUH B
PO EeCCHOHAIBHON JEATEIHHOCTH, IPUMEHATh METO/Ibl MATEMAaTUUECKOTO aHAJIN3a U

MOZACIINPOBAHUSA, TCOPETUICCKOI'O U SKCIICPUMCHTAJIBHOT'O UCCIICAOBAHU .

4. Bua npoMe:KyTOYHOI aTTeCTallMU: SK3aMeH

43



IMpunoxenne 3

IIpomoxon 0 0ononneHuAX u UIMEHEHUAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

IIporokon 3acenanus kadeapbr Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenue 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JUCHUITJIMHE

1. Onucanue ¢GoHIa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne
Dj1eMeHT DOC
KOMIIETEH Tema
KOMIIeTeHIINH
107071
OIIK-6 Crooco0HOCTH 1.CtpoeHue BemiecTBa Tect
HCIIOJIb30BaTh OCHOBHBIC Kp
3aKOHBI XUMUH B 2.0OCHOBBI XUMHUYECKON Tect
pohecCHOHATLHOM TCPMOMHAMHKH p
JIeITCIIbHOCTH, 3
NPHMEHSATE METOMBI XuMu4ecKas KHHETUKA U Tect
TEOPETUYECKOro U Karamms Kp
9KCIIEPHMEHTAIBHOTO 4. PactBopsl. JlucnepcHbie Tect
HCCIIeI0BAHUS CHUCTCEMBL. Tect
5.0kuCcIUTEIBHO- Tect
BOCCTAHOBUTEJILHBIC PEAKIIUU U Kp
AJICKTPOXUMHYCCKHE MPOIECCHI
6.XuMHs METaJIOB Tect
Kp
7. XUMHS KOMILIEKCHBIX Tect
COEIMHEHUN Kp
8.OCHOBBI aHAJTUTHYCCKOI Tect
XUMHH
2. Onucanue nokasaresieil 1 KPpUTepHeB OLeHMBAHUS KOMITIeTEeHIUIt
Ilokazarenu Ouenka Kpurepun
3uars (OIIK-6): oOyyaroimuiicss OOHapyX U1 3HaHHE
HepI/IOILI/IIIeCKI/Iﬁ 3aKOH I[I/I MeHneneeBa; BCEro yqe6H0r0 Mmarepuala, ero
OCHOBHBIC BHU/IbI u XapPaKTCPUCTUKHN OTBET HOHHBIﬁ u HpaBHHBHBIﬁ Ha
XUMHICCKO CBAH, BOSMOXKHBIC | orimymo | OCHOBaHMM M3yYEHHBIX TEOPHIA;
OHEPIreTUYCCKUEC SABJICHHUA MPU XUMHUYCCKUX MaTepI/IaJ'I U3-
peaKkusx, a TaKke (baxTopsl, . .
JIO’KEH B OTPECIICHHON JIOTUYECKON
OIpeaACIAOIINC HaIrpaBJICHUA .
CaMOIIPpOM3BOJIBHOI'O IIPOTCKaHUA HOCHCHOB&TCHBHO\}CTH, OTBCT
XUMHYECKUX peakuuii; CYLIHOCTb CaMOCTOATCIIbHBIN
O0paTUMOCTH  XUMHYECKHX  PEaKklIuil U 00y4aromuiicss 0OHapy Ul 3HAHHE
CBOMCTBa XUMUYECKUX PaBHOBECHI; BCETO y4eOHOro
CIOCOOBI  BBIPAXKEHUS  KOHIIEHTpALUi H Marepuana, ero OTBET MOJHbBINA U
(msznueckue CBOMCTBA PacTBOPOB; NPaBUJIbHBIN Ha OCHOBAaHUHU
0COOEHHOCTH (1)I/I3I/IKO'XI/IMI/I‘IQCKHX CBOWCTB I/I3yquHLIX Teopr/‘I; MaTepHaH us-
pacTBOPOB  JJIEKTPOJIUTOB;, CBOWCTBA | Xopomo JOKeH B OTpe/IeNeHHOi TOrHYecKoil
3aKOHOMCPHOCTU TMOBCACHUA AHUCIICPCHBIX [OCJIEI0BATENBbHOCTH, HpI/I 3TOM
CHUCTEM, OCHOBHBIC 3aKOHOMCPHOCTH
JIOTYIIIEHBI IBE-TPU He-
MIPOTEKaHUA OKHUCIINTCIIBHO-
: CYIIIECTBEHHBIE OLITUOKH,
BOCCTAaHOBHUTCJIBHBIX IIPOLIECCOB; OCHOBHBLIC 6
HOHSATUA AHAIUTHYECKOM XUMHUU U METOAbI HCHpaBHeHHBIe B Tpe OBaHWIO
MIPEno1aBaTelis
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aHauM3a; TpaBWiia U TPUEMBl BBITOIHECHUS
1ab0PaTOPHOTO XUMHYECKOTO
9KCTICPUMEHTA.

Ymersn (OI1K-6):

MPUMEHATh  MEPUOJUYSCKUN  3aKOH U
MEPUOTUYECKYIO CUCTEMY JUTSE
XapaKTepUCTUKH  CBOMCTBA  XMMHUYECKUX
JJICMEHTOB W WX COCIAWHCHUH; OOBSICHATH
MPOSIBIISIEMYI0O aTOMaMH  BaJCHTHOCTh U
MPOTHO3UPOBATh MPOCTPAHCTBEHHOE
CTpOCHUE MOJIEKYJT; JIaBaTh
TEPMOIUHAMHYECKYIO XapaKTePUCTUKY
XHUMHYECKOTO mporiecca; MPUMEHSTh
TaOIUIIBI KOHCTaHT XUMHYECKOTO
paBHOBECHS JIJIsl OTPE/CIICHUS HATPaBICHUMA
MPOTEKAHUS XUMHYCCKUX peaxiuii;
nmpuMeHATh 3akoHbl Payms u Bant-T'odda
JUISL XapaKTEPUCTUKUA (U3NIECKUX CBOWCTB

pacTBOpOB; MPUMEHSITH TEOPUIO
ANEKTPOIIMTUYECKON  JAWCCONMANAN IS
XapaKTePUCTUKH CBOICTB pacTBopoB

QJICKTPOJIMTOB; NPUMCHATH IJId COCTABJICHHUA
ypaBHeHuii OBII; npoBOoAUTH KayeCTBEHHBII
1 KOJIMUECTBEHHBII aHAJIN3 BEIECTBA
Baaners (OI1K-6):

CHOCOOHOCTBIO MPAKTUIECKOTO IPUMECHEHUSI
MEPUOIUYECKOr0 3aKOHA 1 EPUOIUUECKON
cuctemsl [J.M. MeHeneeBa; CioCOOHOCTBIO
MPUMEHEHUS! TaHHBIX 00 SHEPTUU
XMUMUYECKOH CBS3U ISl OLEHKU IPOYHOCTU
MOJICKYJI; HABBIKAMU IPOBEACHUS
TEPMOJINHAMUYECKUX PACUYETOB;
CIOCOOHOCTBIO BBISIBIICHUSI O0OPATHMBIX
peakuii 1 pacyera XapaKTepUCTHK
COCTOSIHUSI PABHOBECHSI KOHKPETHBIX
peaKiuii; criocoOHOCTh MPOBOJIUTH PACUYETHI
KOHIIEHTPALMH PACTBOPOB; CIIOCOOHOCTBIO
MPUMEHSTH METOIbI onpenenenus pH
pacTBOPOB; CIIOCOOHOCTHIO IPUMEHSITH
METOABI BBITIOJIHEHUS XUMHUUECKUX
71a00paTOPHBIX SKCIEPUMEHTOB;
CIIOCOOHOCTHIO MMPOTHO3UPOBATH
BO3MOKHOCTH CAMOTIPOU3BOJILHOTO
npotekanust OBII; cnoco6HOCTBIO
MPUMCHATb METOZbI aHaJIM3a U OLICHKU
J1a00paTOPHBIX UCCIIECIOBAHU.

oOyyJaronuiicss 00HaPYKUIT MPOOEITBI

YAOBJIETBO-
B 3HAHUSX OCHOBHOTO Y4€OHOTO
PUTEIbHO o
MaTepuaa, ero OTBET HEMOIHbIMH,
HECBSI3HBIN
oOyJaromuiicss 0OHapYX U CyIIe-
Hey/JI0BJIET- | CTBEHHBIC IIPOOEITBI B 3HAHUSX
BOPHUTEJIbHO | OCHOBHOI'O Y4eOHOI0 MaTrepuaia u

JIOITYCTHJI TPYObIe OMIHOKH
IIpHU OTBETE
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[lporpamma coctaBieHa B COOTBETCTBHHM C  (pelepAIBHBIM  TOCYIAPCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJAPTOM BBICIIEro 0oOpa3oBaHUs MO HampaBieHuto noaroroBku 15.03.02

TexHomornueckue MamuHbl U o0opynoBanue ot «20» okTsaops 2015 . Ne 1170

s Hadopa 2015 roga: u yue6usM mianoM @I'BOY BO «bpl'V» ans ounoit popmbl 00ydeHHs OT

«04» nexabps 2015 r. Ne 769

ns Hadopa 2016 roga: u yue6usiM manoM @I'BOY BO «bpl'V» ans ounoit popmbl 00ydeHUs OT

«06» nroaa 2016 1. Ne 429

s Hadopa 2017 roga: u yue6usM ianoM @I'BOY BO «bpl'V» ans ounoit popmbl 00ydeHus OT

«06» mapta 2017 1. Ne 125

ns Hadopa 2018 roga: u yue6usiM manom @I'BOY BO «bpl'V» ans ounoit popmbl 00ydeHUs OT

«12» mapta 2018 1. Ne 130

IIporpammy cocraBuiI:

Jlanuna C.®, noueHT, K.hapM.H

Pabouas nporpamma paccMoTpeHa U yTBepxkAeHa Ha 3aceqanuu kadeapsr IbKuX
ot «13» nexabpst 2018 r., mporokosa Ne 4

3aBenyronmii kKageapoit

ObXuX M.P. Epodeera
COI'JTACOBAHO:
3aBenyromniuii BeiTyckaromniein kadenpoit BullJIP B.A. lBanos
Jupektop OuOIMOTEKH T.®. CoTHUK

Pabouas nporpamma ogobpena meroanueckoit komuccueir EH dakynbrera

oT«__ » 20 1., npoTtokon Ne

[Ipencenarens MeToIMUECKO KOMUCCHHU (haKyIbTeTa M.A. Bapnansn
COT'JTIACOBAHO:

Hauvanbauk

y4eO0HO-METOIMYECKOTO YITPaBICHUS I'.IT. HexxeBen

Peructpanmonssiii Ne

(memoouueckuti omoen)
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