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1. Ieap, 3a1a4M U IVIAHUPYeMble Pe3yJbTATHI 00YUYEeHUs 110 JUCHUIIMHE

[lenpt0 OCBOCHMS AUCIUIUIMHBI SBISIETCS — U3YYEHUE XUMUYECKUX CUCTEM U
byHIaMEHTAIbHBIX 3aKOHOB XUMHU C MO3UIIMI COBPEMEHHOU HayKH, (OpMHUPOBAHUE
1[EJO0CTHOT'O €CTECTBEHHOHAYYHOT'O MUPOBO33PEHHUS.

3amavyaMu JUCHUTUIMHBI SABJISIIOTCS: 00y4YeHUE TEOPETUYECKHM OCHOBaM 3Ha-
HUM 0 COCTaBE XMMHUYECKUX BEIECTB, O 3aKOHOMEPHOCTSIX MPOTEKAHUSI XMUMHYECKUX
peakiuii, TPUBUTHUS HABBIKOB NMPUMEHEHHS TECOPETHUUYECKUX 3HAHUU JJISl PEIICHUs
MPaKTUYECKUX 3a/ad.

Komnerenuuu, popmupyembie y 00ydaromuxcs, 3arjiaHipOBaHHbIE Pe3yJIbTa-
Thl 0OYYEHUS MO0 JUCHUIUIMHE, COOTHECEHHBIE C JIECKPUNTOPAMHU JOCTHXKEHUSI KOM-

MHEeTEHIUH.

Kon 1 HamMeHOBaHHE KOMIIE-
TEHIIUU

3arutlaHUpPOBaHHBIE pe3yJbTaThl OOYYEHHS 110 JUCLHUILINHE

(3HaTH, yMETh, BIIA/ICTh)

OIIK - 1:

CIIOCOOHOCTBIO  TIPEJCTaB-
JATh aJCKBAaTHYIO COBpPEMEH-
HOMY YpPOBHIO 3HAaHHMW Hay4d-
HYIO KapTHHY MHUpPa Ha OCHO-
BE€ 3HAHUS OCHOBHBIX IIOJIO-
JKEHUH, 3aKOHOB U METOJOB
€CTECTBEHHbIX HAyK U Mare-
MaTHUKH.

31(OIIK-1): 3HaTh OCHOBHBIE IIOHATHUS M 3aKOHBI OOIIIEH XUMHH,
XUMUYECKON TePMOJIMHAMHUKY U KHHETUKH; KPUTEPHH, OTIpeic-
JSIOLIME HAMPaBJICHUE U TITyOUHY CaMOIPOU3BOIBHOTO MTPOTE-
KaHUS XUMHYECKHUX TPOIECCOB.

V1 (OIIK-1): yMeTh CAaMOCTOSITEIBHO PelIaTh KOHKPETHbIC 3a-
JA4H U3 Pa3IUIHBIX Pa3/IeiiOB XUMUH,

V2 (OITK-1): moib30BaThCcsi COBPEMEHHON HAYYHOM M TIPOU3-
BOJICTBCHHOU anmapaTypoi JyIsl POBEICHUS WHXCHEPHBIX U3-
MEPEeHUI U HAYYHBIX HCCIIEOBAHUMN, JIOTUYECKU BEPHO U apry-
MEHTHPOBAHO 3aIUIIATh PE3YJIBTAThI CBOUX HCCIICIOBAHUH.
B1(OIIK-1): HaBbIKamMu MPOBEACHUS XUMHUYECKOTO DKCIIEPUMEH-
Ta.

OIIK-2:

CHOCOOHOCTBIO BBISBIATD
€CTEeCTBEHHOHAYUYHYIO CYIII-
HOCTh Mpo0JIeEM, BOSHUKAIO-
IIUX B X0/1€ MpodhecCHoHab-
HOM J1eATeNbHOCTH, NIPUBJIE-
KaTh JUIsl UX pEIeHHsI COOT-
BETCTBYIOIIUN (PU3HKO-
MaTeMaTHYECKUH anmapar.

31(OIIK-2): 3HaTh COBpEMEHHBIC METOIbI PELICHHUS 3a/1a49 B
paMKax N30paHHOH HAYYHOU CIIEIHaIbHOCTH;

32 (OIIK-2): 3HaTh COBPEMEHHBIC MPECTABICHUS O CTPOCHUH
XMMHUYECKHUX BEUIECTB; CYITHOCTh XMMHUYECKHX MPOIECCOB, TPO-
UCXOJISIIUX B IPUPOJIC M UCTIONB3YEMBIX B TEXHHUKE, POJIb XHU-
MHH B U3y4YCHHH TPUPOJIBI M PA3BUTUH TEXHHUKH.

V1(OIIK-1): yMeThb JIOTHYECKH BEPHO U apryMEHTHPOBAHO 3a-
HIMIIATh PE3YJIbTaThl CBOMX UCCIICTOBAHUIA.

B1(OI1K-2): BnasieTh HaBBIKAMH CAMOCTOSITEIILHOM HAyYHO-
FICCIIEI0BATENHCKOM pabOTHl M HAyYHO-TIEIarOrMIeCKOM Jes-
TENBHOCTH, TPEOYIOIINMH ITHPOKOTO 00pa30BaHUs B COOTBET-
CTBYIOILIEM HAIPaBIICHUU.




2. MecTto mucuunnibl B cTpykrype OINIOII

HucuunnuHa «XuUMUS»  OTHOCHUTCS K 00s3aTE€IbHOM YacTH MO HAIPABIICHUIO
noarotoBku 27.03.04 «YmnpapieHne B TEXHUUECKUX CUCTEMaX».

J7is1 OCBOCHUS AUCIUILTUHBI 00y4arOIUNCS JOKEH:

3HaTh. 3aKOH coXpaHeHus macchl BemecTB M.B. Jlomonocosa, Ilepunonnue-
ckui 3aKoH U [lepronnueckyro cucteMy xumuueckux annemeHToB [[.M. Menneneesa,
TEOPUI0O XUMUYECKOTO CTPOECHUS Opranndeckux Bemiects A. M. byrieposa, Kiraccsl
HEOPTaHUYECKUX U OPTaHUYECKUX COCIUHEHNN U UX OCHOBHBIE CBOWCTBA,;

YMETH. ONMUCHIBATH XMMUYECKHUE CBOMCTBA JJIEMEHTOB U MX COECIMHEHUH II0
1oJIoKEeHUIO B [leproandeckoil cucreMe, 3alIMChIBaTh YPaBHEHUSI XUMHYECKUX PEaK-
UM, UIYIIUX C ©3MEHEHUEM U 0€3 U3MEHEHMSI CTEIIEHU OKHUCIICHUS 3JIEMEHTOB;

BJIAJECTh. OCHOBAMHM XHMHMUYECKOI0 3KCIIEPUMEHTA U METOJIUKOU pacyeToB s
XUMHUYECKUX MPOLECCOB.

3. CTpyKTYypa M cojiep:KaHue AUCHUTITHHBI

3.1. CTpykTypa IMCUMILUINHBI

OOmras TpyJA0EMKOCTh JUCHUIUIMHBI COCTaBiseT 3 3aueTHble equHuIbl (3E),
Bcero 108 yacoB, n3 KOTOphIX 53 Yaca cocTaBisieT KOHTaKTHAs paboTa 00ydaroniero-
csl ¢ mpernoaaBaresieM (3aHATHsI JISKIIMOHHOTO ThIa — 16 Jac., 3aHsITHS CEMUHAPCKOTO
tuna (1aboparopHbie paboTel — 16 yac., mpaktudeckue 3aHsaTus — 16 gac.), rpymrmo-
BbIC ¥ MHIMBUIYAIbHbIC KOHCYIbTAIMK 2 4ac., npuem 3k3amena (KIIA) - 1 gac., ca-
MOCTOSITeNIbHAs paboTa obydaromerocs 20 gac.

Bun yueOHOM paboTh Bg%ro E:fgg CeMle TP
OBLIASI TPYJIOEMKOCTb JUCIUTLINHbI 3 108 108
KOHTAKTHAS PABOTA OBYUYAIOIIIEI'OCA 53 53
C ITPEIIOJABATEJIEM, B TOM 4ncie:
Jlexrmn (JIek) 16 16
[Mpaktrueckue (cemunapckue) 3austus (I1p) 16 16
JIaboparopusie pabotsi (J1a0) 16 16
['pymnmoBbie KOHCYJIbTAIIUN
Nuausuayanshsie koHcympramu (KCP)
Cnauva sk3amena / 3auera ¢ ouenkoi (KITA)
CAMOCTOSATEJIBHAA PABOTA OBYUYAIOIIET'OCA 20 20
(CPC), B TOM unce:
[ToAroToBKa K MPOMEKYTOYHOMN aTTecTaluu B popme:
IK3aMeHa 35 35
®OPMA ITPOMEXYTOYHOU ATTECTAIIUN
(3a — 3auer, 30 — 3a4eT ¢ OLEHKOM, D — SK3aMeH) 2 9

3.2. Conepxanve TMCHUIJIMHBI, CTPYKTYPHMPOBAHHOE MO pa3jejiaM U BH-
J1aM 3aHATHH
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J29,

J12.10,
J12.12,
J12.15,
J12.19
Paznen 2. O0mue 3aKkOHOMEPHOCTH XMMHUYECKUX MPOIECCOB
3. OcHOBEI OMK-1,31 | 11
XuMuueckon | 112 |2 |2 2 8 OIIK-1, V1 ’
TepMOAUHA- OIIK-1, B1 J12.1,
MHWKH. J12.2,
XUMHYEeCKOe OIIK-2, 31 7126, | Tecr
paBHOBeCHE OIIK-2, 32
J12.7, OJlp
OIIK-2, V1 J12.8, | P33 8
J12.9, | KarpP
J12.10,
J12.12,
J12.13,
J12.19
4, OcHOBBI OITK-1, 31
o JI1.1,
XuMuueckon | 112 |2 |2 2 8 OIIK-1, V1
KUHETHKH. OINK-1, y?2 121,
Karanns OIK-1,B1 | JI2.2,
Tect
J12.6, ol
OIIK-2, 31 p
J12.7, 8
OIlIK-2, y1 P33
J12.8,
KutpP,
J2.9, | Ccéec
J12.10,
J12.12,
J12.19
Paznen 3. PacTBOpHI M ApyTrue AUCIIEPCHBIC CUCTEMBI
5. PacTBOpbI o L1,
ANEKTPOJIH- 112 |4 |2 2 10 31
TOB " ONK-1,y1 | JI2.1,
HEDJICK- OIK-2, 31 J12.3,
TPOJIUTOB. onK-2,3p | J2.2, | Tecr
HucnepcHsbie
CHCTEMBI J12.6, | OJlp
J12.7, | P33 8
J12.8, | KutpP
J12.9, | MII
J12.10, PP
J12.11
J12.18,
J12.19

Paznen 4. OkuciuTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH U AJIEKTPOXUMUYECKUE TPOIIECCHI.
Koppo3sus meramios




6. Oxwucnu-
JI1.1,
TeJb-HO- OMK-1, 31
BOCCTa- 114 |4 |4 4 |2 18 |omklsz | JI21
H;)BI/ITGJIBHBIC OIIK-1, V1 J2.2,
pcaKnuunu. OIIK-1, B1 J12.4, | Tecr
DJIEKTPOXHU-
MHYECKHE J2.5 | OJlp
OIIK-2, 31
MPOLECChI J12.6, | Coc 8
OIlK-2, v1
OIIK-2, y2 H27, P33
OIK-2,B1 | JI2.8, | KurpP
J2.9
JI12.10,
J2.12,
J12.19
Paznen 5. MI36panHbIe BOIPOCH XUMUHT
7. Kauye- OIIK-1, 31
CTBEHHBIM WU OIIK-1, y1 H;i
KOJIn4e- OIIK-1, y2 ﬁz' 2’ Tect
CTBEHHBIN 1 2 7 . o
9 lomkisi | J256, | OJp
aHanu3. Xu- 2.7, 8
MHS ~ BOJBL. onk-23 | J12.8, Cbe
Xumus " ork-2, vy | 129, | MII
3KOJIOTHSI o gy | 1210 | POP
' J12.12
DK3aMeH 40
Hroro 1616|162 |20|2 |35 1108 D | 100
3.3. TeMaTHYeCKHii TUIAH JIEKIITHOHHBIX 3aHSATHIi
Howmep pas-
. TpynoeMKocTsb,
nena Tembl TeKIIMOHHBIX 3aHATUN qac
JUCIUTLIUHBI '
1 ITpenmer xumunu. CtpoeHue atoma 2
2 Bunpl u xapakrepuctuku xumuyeckoit csizu. MBC u MMO 4
3 OcCHOBHBIE 3aKOHBI XUMUYECKOW TEPMOAMHAMHUKHI 2
4 OCHOBHBIE IOHATHUS U 3aKOHBI XUMHUUECKON KHHETKU 2
5 PactBopsl. /lucriepcHbie CUCTEMBI 2
6 OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMH. DJICKTPOXHUMHYE- 4
CKHE TIPOIIECCHI
Bcero 16

3.4. TemaTu4ecKkuii MVIaH MPAKTUYECKUX 3aHATHI




Howmep pa3-

aena TeMbl MPaKTUYECKUX 3aHITUI Tpynoemxocre,
TUCLAIUINHBI Hac.
1 Crpoenue aroma. Ilepuoguyeckuii 3aK0H U NEPUOJUYECKASI CU- 2
creMa xumudeckux aie-MeHToB JI.M. Menneneena.
2 XUMUUECKast CBA3b 2
3 TepmorHaMHYECKUE pacueThl 2
4 XuMu4ecKkasi KHHETUKA U paBHOBECHE. 2
3) CrniocoObl BbIpayKE€HUSI KOHIIEHTPALMU PacTBOPOB 2
6 DNEKTPOXUMHYECKHE Ipolecchl. [ambBaHUYECKUH 3IIEMEHT. 5
Koppo3sus meramios
7 Mertoap! pacctaHoBKU Kod(uimentoB B OBP 2
8 Koppo3us metaios 2
Bcero 16
3.5. TemaTuyeckuii NJiaH JadOPaTOPHBIX 3aHATHIA
Howep pas- . TpynoemMKkocTsb,
nena Tembl 1a00paTOPHBIX 3aHATUI e,
JICITUTUTAHBI
TexHuka Oe3omacHOCTH Tpu paboTe B XUMHUYECKOH jaboparo-
1 puu. JJabopatopHoe o0opy0BaHUE U XUMHUUYECKasI 10CY1a. 4
OmnpeneneHre MOJIIPHOM MacChl SKBHBAJICHTOB
2 OrnpeziesieHne TeIIOThl PEaKIIMi HEUTpaTN3aluu 2
3aBHCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIMK BEIIECTB. 3a-
3 BUCHUMOCTh XMMHYECKOIO pPaBHOBECHS OT KOHIEHTpallUu Be- 2
IECTB.
CriocoObl BeIpa’keHHsI cOCTaBa pacTBOpoB. IIpuroTosnenue pac-
4 TBOPOB 3a/IaHHOM KOHIIEHTpAH U3 0o0jiee KOHIIEHTPUPOBAHHOTO 2
pacTBopa.
5 OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUU 1
6 DNEKTPOIIN3. 1
7 W3mepenue HampspkeHus u pacdyer D/[C ranpBaHHUYecKoro sie- 3
meHTa. Kopposus Merannon
8 KadecTBeHHBIE peaKIiu 1
Bcero 16

3.6. CamocTosiTe;ibHasi padoTa CTYyJI€HTOB




Howmep paznena
JUCIATIIMHBI

Bung CPC

Conepxanne CPC

TpynoeMKkocTsb, yac.

N3yueHune TeopeTnueckoro
Marepuana, HOAr0TOBKa K
nmabopaToOpHOMY 3aHSTHIO,
MOATOTOBKA K KOHTPOJIb-
HOI paboTe

H3y4yeHue OCHOBHBIX 3aKoO-
HOB XHMHH: MOCTOSHCTBA
COCTaBa, 9KBUBAJICHTOB,
COXpaHEeHHe MacChl ¥ 3Hep-
T'HU; TEOPUH CTPOCHHUS Be-

IIIECTBA, KBaHTOBO-
MeEXaHUYECKOH MOJIEHU
aToMa, TEOpHH XHMHYe-

CKOM cBsi3u. Pemienue pac-
YEeTHBIX 33734 ¥ HallucaHue
NIEKTPOHHBIX thopmyn
JJIEMEHTOB MO HHIUBHUIY-
AIbHOMY BapHUaHTy.

N3yuenue TeopeTnaeckoro
Marepuana, IOATOTOBKA K
71ab0paTOPHOMY 3aHSTHIO,
MOATOTOBKA K KOHTPOJIb-
HOM paboTe

N3ydenue reopmit xumn-
4EeCKON CBSI3U
(MBC,MJIKAO). Pemienne
pacUeTHBIX 3ama4y M HaIH-
CaHWe 3JIEKTPOHHBIX (op-
MYyJl B3JICMCHTOB IO HHOU-
BHJlyaJIbHOMY BapHUaHTY.

N3yueHue TeopeTudecKoro
MaTepHana, MOAroTOBKa K
1ab0paTOPHOMY 3aHSTHIO,
HNOJATrOTOBKA K TECTUPOBA-

HUIO

W3y4yeHue 3aKOHOB TepMO-
JOUHAMUKH, 3aKoHa Jel-
CTBYIOIIMX MAacC, MPHUHIIU-
na Jle Hlatense, nposene-
HUEC TEPMOAMHAMHYECKUX
pacueToB M pelICHHE 3a/1a4
10 WHAWBHIYyaIbHOMY Ba-
pHaHTy, MMOATOTOBKA K KOH-
TPOJIBHOM pabore.

N3yueHue TeopeTudecKoro
Marepuana, oAroToBKa K
1a60paTOPHOMY 3aHSITHIO,
MOJrOTOBKA K TECTUPOBA-

HHIO

W3yyenne 3akoHa gei-
CTBYIOIIMX Macc, MpoBeJe-
HUE KHHETHYECKUX pacue-
TOB W pelleHue 3a7ad To
WHIUBUAYAIBHOMY  Bapu-
aHTy, MOATOTOBKA K KOH-
TPONBHOM pabore.

W3yuyeHne TeopeTHIecKkoro
Marepuasa, HOATr0TOBKa K
71a00paTOPHOMY 3aHSTHIO,
MOATOTOBKA K TECTHPOBA-

HHIO

W3yyeHne OCHOBHBIX IIO-
JIO)KEHUH TEOPHH pacTBO-
POB, MOATOTOBKA K J1abopa-
TOPHBIM paboTaM, pelIeHne
pacdeTHbIX 33134 U MOJro-
TOBKA K TECTHPOBAHHIO.

N3yueHue TeopeTudecKkoro
Marepuana, oAroToBKa K
1a60pPaTOPHOMY 3aHSITHIO,
MOJTrOTOBKA K TECTUPOBA-

HUIO

W3yyeHne OCHOBHBIX MOHS-
TUA DJIEKTPOXHMMHUH, 3aKO-
HOB JJIGKTPOJIN3a, KJIACCH-
(uKau  KOPPO3HMOHHBIX
MPOIIECCOB U CIOCOOOB 3a-
IIUTHl METAJJIOB OT KOPPO-
3un. Ilogroroska k Jabo-
paTopHEIM paboTam, pelire-
HUE 3aJa4 MO0 HHIUBUAY-
aJbHOMY BapHaHTy, MOJro-
TOBKA K

KOHTPOJIBHOH paboTe.

Uzydenue TeopeTUIeckoro
MaTepHana, MoJroToBKa K
1a60pPaTOPHOMY 3aHSITHIO,
IMOJATOTOBKA K TCCTHPOBA-

W3yuenune cBOMCTB OCHOB-
HBIX KJIACCOB HEOpraHHYe-
CKHMX COEIMHEHUH U IOBe-
JICHU KOMIIJIEKCHBIX CO-




HHIO €JMHEHUH B  pacTBopax,
OCHOBBI KOJINYECTBEHHOTO
U KayeCTBEHHOI'O aHaJIu3a.
IoxaroroBka k mabopatop-
HBIM paboTaMm, pelIeHue
3ama4 10 HWHIUBHIYaJbHO-
My BapHaHTy, HOATOTOBKA
K TECTHPOBAHHIO.

Bcero 20

4. Obpa3oBaTe/ibHbIE TEXHOJIOTUH

[Tpu mpoBefeHUH YUEOHBIX 3aHATHH HCIONB3YIOTCS TPaIUIIHOHHBIE 00Opa3oBa-
TEJIbHBIC TEXHOJOTUH (JICKIIMKM B COYCTAHUH C MMPAKTHYSCKHUMH 3aHSITHSIMH, CEMHHApaMn
U C JJaDOPaTOPHBIMK PabOTaMH, CAMOCTOSITEIIBHOE U3yUYEeHHE ONPEACIEHHBIX Pa3/IeiioB)
¥ COBpPEMEHHbIE 00pa30BaTe/IbHbIC TEXHOIOTHH, HallPaBJICHHBIC Ha 00eCIICYeHHE pa3BH-
THSI Y OOYYarOIIUXCSl HABBIKOB KOMAHIHON PaOdOThI, MEKIMIHOCTHON KOMMYHHKAIIHH,
NPUHSATHS PEIICHUH, THICPCKUX KAueCTB. HHTEPAKTHBHBIC JIEKIIUH, aHAIN3 CUTyallui U
UMUTAIIMOHHBIX MOJIeJIeH, paboTa B KOMaH/IE.

[Tpu poBeeHNH 3aHATHIA IPUMEHSIOTCS SJIEKTPOHHBIE PECYPCHI:

— mucranimonHbie Kypebl (K), pasmemennbsie Ha iomiagke LMS Moodle,
http://Ims.kgeu.ru/course/view.php?id=298

— DJIGKTPOHHBIE oOpa3oBaTeNbHbIe pecypehl (DOP), pasMelieHHbIe B JIMYHBIX
KaOMHEeTaX CTYJCHTOB 3JekTpoHHOT0 yHHBepcuTeta KI'DVY, URL.: http://e.kgeu.ru.

5. OueHuBaHue pe3yJibTATOB 00y4YeHHS

OrneHnBaHUE PE3yNbTATOB O0YUYEHUS MO AUCHIUIIIMHE OCYIIECTBISIECTCA B PaM-
Kax TEKYIIEeTo KOHTPOJIS YCIIeBaeMOCTH, MMPOBOIUMOTO 10 OAIIbHO-PEUTUHTOBOM CH-
creme (BPC), 1 mpoMeKyTOUHOI aTTecTaIuH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCSI B TEUCHHE CEMEeCTpa,
BKJIFOYACT. MHIAUBHIYAJIbHBIA 1 (MJIH) TPYNIIOBOM omnpoc (coOecenoBanue), 3alMThl Ja-
OopaTopHBIX PadOT (OTYET 1O JIAOOPATOPHOU paboTe); KOHTPOJIbHBIC PAOOTHI, 3AIUTHI
pedepaToB, 3aIUTHI TPE3EHTALMI IPOEKTOB, BHIMOIHEHHBIX MHIUBUIYAJILHO WIN TPYTI-
TI0i 00YYAOIIMXCSI; 3alUTHI MUCHMEHHBIX JOMAIITHUX 3a[[aHui (Pa3HOYPOBHEBBIC 3a/1a-
YM W 3a1aHHUs), TIPOBEICHNE TECTUPOBaHHs (ITMCHMEHHOE MITH KOMITBIOTEPHOE).

HTOroBou OLIEHKON pPE3YyJIbTATOB OCBOEHHUS AUCLMIUIMHBI SBJISETCS OLICHKA,
BBICTABIICHHAS] BO BPEMsI IIPOMEKYTOYHOW aTTecTalMu oOydaromierocs (3K3aMeH) ¢
Y4ETOM pEe3yJIbTaTOB TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH.

[IpomexxyTouHas arrectauusi B (opMme 5K3aMeHa MPOBOAWUTCS MHCBMEHHO WM
ycTHO 1o Ounieram. Ha 3K3aMeH BBIHOCSTCS] TEOPETHUECKHUE U MPAKTUYECKUE 3aJaHus,
npopaOoTaHHBIE B TEYCHHE CEMeCTpa Ha yUEOHBIX 3aHATUSIX U B MIPOIIECCE CaMOCTOS-
TEIbHOM paboThl 00yUaroluXcs. DK3aMEHAIMOHHbIE OMJIETHI COAEPKAT 2 TEOPETHU-
YEeCKUX 3a/laHus U 1 3ajaHue MPakTUYECKOTO XapaKkTepa.

OO6001IeHHbIE KPUTEPUU M IIKaJla OLIEHUBAHUS YPOBHSA CHOPMHUPOBAHHOCTH
KOMIICTEHIIUH (IECKPUIITOPBI TOCTUKCHHUS KOMITETCHIIMH) 1O UTOT'aM OCBOCHHUS JTUC-
IIUTITUHBI

IInanu- ‘ O0001ICHHBIC KPUTEPUH U IIIKAJIa OLIEHUBAHUS PE3YIbTATOB O0YUCHUS




pyemsie HEYAOBJIETBO-
yIOBIIETBOPUTEIHHO XOPOILO OTJIIMYHO
pe3yib- PHUTEIBHO
TaThl 00Y-
HE 3a4TCHO 3a4YTEHO
YeHUs
YpoBeHb 3HaHul | MUHUMaNIBHO 1onyc- | YpOBEHb 3HaHUI B YpoBeHb 3HaHUH B
Montora HIDKE MMHUMaJlb-| TUMBIH YPOBEHb 3Ha- | 00bEME, COOTBETCT- o0BeMe, COOTBET-
- HBIX TpeOOBaHM, HUH, UMEET BYIOILIEM NIPOTpamMMe, | CTBYIOLIEM MpOT-
HUMEIOT MECTO MECTO MHOTO HETPY- | MMEET MECTO HECKOJIBKO | paMMe MOATOTOBKH,
rpyOble OMHMOKH | OBIX OITHOOK HEerpyObIX OImHIOOK 6e3 ommboK
IIponemouncTpupo-
IIpu pewennn IIponemoHncTpupo- IIponeMoOHCTpUpPOBaHBI
PP po ThHp por Thup BaHBI BCE OCHOBHBIE
CTaHJAPTHBIX 3a- | BAHbI OCHOBHBIC BCE OCHOBHBIE YMEHHS,
YMEHHUSI, PELIEeHbI BCE
Jlad He mpoje- YMEHHUS], PELICHBI TH- | PEIICHBI BCE OCHOBHBIC
OCHOBHBIE 33Ja4H C
Hannuwme MOHCTPUPOBAHEI | TOBBIE 331a4H 3aa4u ¢ HerpyObIMU
. OTJeNBHBIMH HECy-
YMEHUH OCHOBHBIE yM€- | C HETpyOBIMH OIMIHMO- | OMIMOKaMH, BHITIOTHEHB]
[IECTBEHHBIMH He-
HUSI, UMEIOT Me- | KaMH, BBIIIOJHEHBI BCE| BCE 3aJaHUs B IIOJIHOM
JI0YeTaMH, BBINOJI-
CTO TpyObIe 3aJaHusl, HO HE B MOJI-| 00beMe, HO HEKOTOPhIE
HEHBI BCE 3a/1aHNS B
OIINOKHU HOM o0BemMe C HeoueTaMu
MIOJTHOM 00BeMe
IIpu pemenun
Hannase CcTaHJapTHBIX 3a- | Mmeercs Munumans- | [IpogemoncTpupoBansl | [IponeMoHcTpupo-
HABLIKOB Jla4 He IIpoje- HBII1 HA0Op HABBIKOB | 0a30BbIC HABBIKKA IPU | BaHBI HABBIKH MPU
(RaneHue MOHCTPHUPOBAHELI | IJIA PEIIEHUS CTaH- peLIeHNH CTaHOAPT-HBIX| PELIEHUH HECTaH-
onbIToM) 0a30Bble HABBIKY,| TAPTHBIX 337a4 C HEKO-| 3a/1a4 ¢ HEKOTO-PhIMU | AApPTHBIX 3a1a4 6e3
HUMEIOT MECTO TOPBIMH HEZIOUETaMH | HEJOYETaMH omMOOK U HEIOYETOB
rpyObie omnOKu
CdopmupoBaHHOCTH
KOMIICTCHIINU COOT-
" CdopmupoBaHHOCTH CdopmupoBaHHOCTH

XapakTepucTika chopMHPOBaHHOCTH
KOMITCTEHIIUH (JIECKPUNITOPA
JOCTHYKEHHST KOMITETCHITHH)

Komnereniusa B
MIOJIHOM Mepe He
chopMupoBaHa.
Nmeromuxcs
3HaHUH, yMEHUH,
HaBBIKOB HEJIOC-
TaTOYHO JJIA pe-

BETCTBYET MUHU-
MaJbHBIM TpeboBa-
ausaM. MMeromumxcs
3HAHUW, YMEHHUH,
HaBBLIKOB B II€JIOM JIO-
CTaTOYHO JIJIS pellie-
HUS IPAKTUYECKUX

KOMIIETEHIIMH B LIEJIOM
COOTBETCTBYET Tpe-
6oBanusam. Mmero-
LIMXCS 3HAaHUH, yme-

HUH,

HaBBIKOB 1 MOTHUBAaIllH
B [ICJIOM JOCTATOYHO

KOMIIETEHLIUH T0J-
HOCTBIO COOTBET-
CTBYyeT TpeOOBa-HUIM.
Nmeronuxcs 3HaHUM,
YMEHUI, HABBIKOB U
MOTHBALIMY B TIOJTHON
Mepe JOCTaTOYHO AJIS

KOMIIETEHIINH (IEeCKpPHIITOpa-
TOOCTYDKEHHST KOMITETEHITHH)

YpoBeHb chOpMUPOBAHHOCTH

IICHHS TIPaK- (mpodeccroHaTBHBIX)
JUTSI PEIICHUS CTaH- PEIIEHHUS CITOKHBIX
THYeCKHX (Mpo- | 3a7ad4, HO TpeOyercst
JapTHBIX TIPAKTH- HPAKTHYECKUX
(eCcCHOHAIBHBIX) | JOMOTHUTETbHAS
yeckux (mpodeccro- (mpodeccroHaTbHBIX)
3a1a4 HpaKkTUKa 1o 00JIb-
HAJIBHBIX) 32129 3aja4
HIMHCTBY MpaKTHUe-
CKHX 3a/1a4
Huszkuit Huwuxe cpennero Cpennuit Bricoknii

[IIxana orieHKH pe3yIbTaTOB OOYYEHUS MO JUCHUILINHE!




YpoBeHb chOpMHPOBAHHOCTH KOMIIETCHIIUN
(mecKpHUMITOPBI TOCTHKEHHST KOMITCTEHIIHHN)

3aruTaHupOBaHHbBIC
Ko o . | Huxe cpenne- o
)i JIeCKPHIITOPbI Bricokuit Cpennuit ro Huskwnit
KOMIIE-
TeHIUH OCBOCHHA [1Ikana oLleHUBAHHs
AARCIHILTAHEI YIOBIIET- HEYI0BJIET-
OTJINYHO XOpOIIIO
BOPUTEJIBHO | BOpPUTEIBHO
3a4TEHO HE 3aYTEHO
3HATB:
31 — OCHOBHEIE IOHS-
. 3naer ocHoB-|Ilnoxo 3Haer
THS W 3aKOHBI O0OIIEeH
N HBIC TOHSTHS|OCHOBHBIE I10-|YpOBEHb 3Ha-
XUMHUH, XAMHAYECKOU N
51 3aKOHBI|HATHSA M 3aKO0-|HUI HUXKE MU-
TEPMOJMHAMUKHA W KH-[3HaeT OCHOBHEIE . .
OITK-1 i oOmeil  Xu-|Hpl 00MLIEN XU-|HUMAJIBHBIX
HETUKH, KPUTECPUH, |TTOHSITHS ¥ 3aKOHBI .
N MHH, HO I0-|Mum TpeOOBaHUH,
OTIPEICTISIOINE o0Imeld XUMHH, HE
MyCcKaeT JIOTTYCKaeT AMEIOT MECTO
HaIpaBJICHUE U TIyOU-|IOMyCKaeT OMMOOK
HECKOJIbKO  |MHOXECTBO rpyObie omuob-
HY CaMONPOU3BOJIBHO-
HEerpyObIX HErpyObIX KU
ro TPOTCKAHUS XHMH-
OIIOO0K OIINOOK
YECKUX TPOIIECCOB.
VYMeTh.
V1- caMoCTOsITEIHHO
elarThb KOHKpPETHBIE | [IleMOHCTPUPYET
P P A pHby Pemensr Ttuno-|IIpu pemenun
3alayil U3 Pa3NUYHbIX|yMeHUsi penieHus|OCHOBHBIE
BBIE 3aJa4l THIIOBBIX 3aJa4
pa3esioB XMMHH, TI0JTb-|OCHOBHBIX 3ajad, C|3aadyd  BbI-
. C HerpyObIMH|HE TPOJIEMOH-
30BaThCs COBPEMEHHOM |HECYIIECTBEHHBIMU |[TOTHSIET B
o . OIIIMOKaMH, CTPUPOBAHBI
HAyYHOW W TPOW3BOJ-|HEIOYETaMH;  BCE|MOTHOM 00b-
N N BBIIIOJIHEHBI  |OCHOBHBIE
CTBEHHOW ammapaTypoii|3aaHusi BBHITIONHE-[eMe, C Herpy-
BCE  3aJlaHus,|yMEHHs, HMe-

JUIS. TPOBEJICHUST MHXKE-
HEPHBIX W3MEPEHUN U
HAay4YHbIX  HCCJIEeJI0Ba-
HUH,

HBI B IOJIHOM 00B-
eMe

OBIMH OIIUO-
KaMu

HO HE B MOII-
HOM 00BEME

0T MECTO Tpy-
Oble OLIMOKHU




VYMeeT J0-

ru4yHo u ap-|Jloruyno
YMeeT JO0TMYHO U [Tpu npen-
TYMEHTHPO- |[IPEACTABISICT
Y2 —ymeTh JIOTHYECKH |apTyMEHTHPOBAHO. CTaBJICHUU pe-
BaHO PE3YNIbTATHI
BEpPHO M apryMEHTHUPO-|NIPEACTABISATh pe- 3yJIbTAaTOB HC-
MpeACTaB- HCCJIEeI0Ba- .
BaHO 3alllMIaTh pe-|3yJbTaThl  HCCIe- 9 CJIEIOBAHHUH,
. JSATh pe3yib-|HUH, HO J0-
3yJbTaThl CBOUX HCCJE-|JOBaHUN, HE J0- JIOTTyCKaeT
o TaTbl HCCIIe-|ITyCKaeT  He-
JIOBaHMM. MyCcKaeT  IpyObIxX . rpyObie omuob-
JIOBaHUH, rpyObie omuob-
OIINOO0K KU
AMEIOTCS KU
HEIOYETHI
Bnaners:
IIpencrasne-
P [Ipencranie-
HBl 0a30BbIE
HBl  0a30BEBIE
HABBIKA TIPO-
HaBBIKK  IIPO-
BEJCHUS XHU-
[TpencraBieHbI BEICHUS  XU-
MHUYECKOI0 [Ipn pewennn
HaBBIKM  IIPOBEJIC- MHYECKOT'0
Bl —naBbikamMu  mIpoBe- IKCIIEPUMEH- JKCTICPUMECH-
HUS XHMHYECKOTO 9KCIIEPUMECH-
ICHUS XAMHUYECKOTO T4, HMEIOTCA TAJIBHBIX 3a1a4
JKCIIEpUMEHTa 0e3 " lta, HUMerOTCA
AKCIIEPUMEHTA U CaMo- HEJOYETHI, HE npoJie-
. oIMOOK U Hexoue- HerpyObie
CTOATEIBHOW  HAy4dHO- CaMOCTOSTE- ) MOHCTPHUPOBa-
% TOB. CamocTos- OIMOKH, TIpH
HCCIIE0BATEIIbCKON pa- JIBHO O BBI- Hel  0a30BbIE
TEJNBHO BBIIIOJIHSIET BBIIIOJIHEHNH
OOTBI B COOTBETCTBYIO- IIOJIHSIET HaBBIKH,
HAy4YyHO- HCCIEN0- HAy4YyHO-  HC-
IIEM HaIPaBJICHHUH. N HAy4yHO- WUC- UMEIOTCSL  TPYy-
BaTeIbCKUN  TIPO- cliegoBare-
clesoBa- o Oble OIINOKH.
eKT, 0e3 omunooK . JbCKOU  pabo-
TEJIBCKYIO
TBI, HMEIOTCS
pabory,
HerpyObie
AMEIOTCS
OIIMOKH
HEIOYETEI.
3HAaTE:
3HaeT 3aKOHBI Tep-
MOJMHAMHUKH, 3aKOH|3HAET 3aKOHBI
31 — coBpemeHHBIE Me- A L
I'ecca, 3akoH neii-|repmoamna- [[lmoxo 3Haer|YpoBeHp 3Ha-
TOJABI PEIIeHUs 3a7a4d B ) N
N CTBYIOIIMX  MAacC;|MHKH, 3aKOH|COBPEMEHHBIC |HHMU HWXXE MHU-
OIIK- [PaMKax Hay4HO# crie- .
4 yCIIOBUSI, HE JIONYC-|AE€UCTBYIO- MpEJICTaBIe-  |[HUMAaJTbHBIX
o |umambHOCTH; CYyMHOCTH o
KaeT TPyOBIX OIIM-|IIUX Macce,|Husi 0 mpoiiec-|TpedboBaHui,
XUMHUYECKHX  IpoIec-
00K JOIYCKAeT  |caX, JOITYCKAeT |JOIyCKaeT
COB, TPOUCXOISAIIUX B
HEMHOI'O HEMHOTO TpY-|MHOTO TPYyOBIX
MPUPOJC U HCIOJb3ye-
rpyObIX ObIX OIIMOOK  |omuooK

MBIX B TCXHHUKCE.
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32 YcmoBus  mpoTeka-
HUSA CaMOIIPOH3-
TEepMOANHAMUKY U KHHE-
BOJIBHBIX M PaBHO- v
TUKY  DJIGKTPOXUMHUYE- .[3naer  3ako- POBEHL  3HA-
BECHBIX I[POLIECCOB,; Ilnoxo  3mHaer|, __ .
CKHUX TIIPOLECCOB, THIIbI HOMEPHOCTH HHUU HUXE MU~
KUHETUYECKUE 3aKOHOMEPHO-
rajgbBaHUYECKHUX 371€- MPOTEKAHUS HUMAaJIbHBIX
ypaBHEHUs!, MpaBU- CTH  TpOTEKa- N
MEHTOB, XUMHUYECKHAE HC- IIPOLIECCOB, TpeOoBaHUH,
TOYHUKHA TOKAa B JHEpre so Banr- Todga, JIOIyCKaeT HHA TPOUCCCOB | ot €cTo
- AMEIOT MECT
THUKE; JJIEKTPOJIN3 BOI[];::I 5 ypaBHeie  Appe- HCM}}IIOFO ponyckact §) o
' P HUYCa, SHEPTHIO aK- MHOro ommbok [ PYOPIC O
IIEPCIEKTHBBl €r0 IpH- ; ommnodoK KU
_ |tuBammu; He pmo-
MEHEHHsI B JHEPIETHKE;
MycKaeT  IpyObIX
OInO0K
YMeTs:
JleMoH-
V1 crpupyer (OcHOBHEIE
- YMCHHS  [331a4¥  BBI-
ONPENENATh BO3MOX-
pel pCLICHUS |TIOJTHSET B
HOCTb  CaMOIIPOU3BOJIb-
OCHOBHBIX |[IOJIHOM 00B-
HOTO IPOTEKAHUS XUMH- sanau eMe. VMee
M T
YECKUX MPOLECCOB; OIPeIE » YM Pewensl  TH-
- |ompenmensats
OIpeneniaTb  ONTHMAaJIb- JISI’FI)I[BOZ% pel IIOBBIC  3a4a-
-|BO3MOXHOCTb
HblEe YCJIOBUSI TIpOBeje- 4y [Ipu peiennun
o MOJKHOCTb pOTeKaHHs
HUA XUMHYECKOH peak- C HErpyOBIMH|TUIIOBBIX 3a/lady HE IMpo-
) MPOTEKA- [XMMHUYECKHX
LWH; ONpEeNeNsTh KHUHEe- omuOKaMH, |IEMOHCTPUPOBAHBI  OC-
HUSL  XH-[M  3JEKTpo-
TUYECKHE  Tapa-MeTphl BBIIIOJIHEHBI (HOBHBIE YMEHMS, HMEIOT
MHMYECKUX (XMMHUYSCKHX
IIPOTEKaHUs ITPOLIECCOB, BCE 3aJlaHMs,|MECTO IpyObie OMNOKU
JJEKTPOXUMHUYECKOH U 11 9JICKTIPOLECCOE,
HO HE B IIOJI-
S — TPOXUMH- |HATIPABJICHHUE 0 He 5 o1
YECKUX CMEICHUS HOM O0BEME
HBIX KAaTOOHBIX M AHOJ-
N ImpoLec-  (paBHOBeCHs
HBIX ITOKPBITHIA
COB, CHCTEMBI c
HampaBie- H€1"py6I>IMI/I
HHE  CMe-|ommbkamMu
HIEHUS
Bnanets:
Pa3pabort-
KO T1aHa IIpencrasine-
HCCIIENI0- . |HBI 0a3oBBIE
. PazpaboTkoit
B1 - I/IH(bOpMaLH/IeI/I o|BarTe- IaHA HCCIe HaBBIKHU IIPO- HpI/I pe€IICHUN JSKCIICPU-
Ha3HA4YCHUH U 00yacTsx [TbCKOH . |B€OCHUsT XH-[MEHTaIbHBIX 3aJad He
JIOBaTENbCKON
NPUMEHEHUST OCHOBHBIX|ACATCIIb- TeSTEIBHO MHYECKOT0  |IPOJEMOHCTPUPOBAHEI
XUMUYECKHX BEIIECTB HOCTH IKCIIEPUMEH- (0a30Bbl€ HABBIKH, UMEIOT
encrap |STHHMEIOTCS
JIPEJL Ta, HMMEIOTCSI|MECTO IpyOble OIIMOKH
- HEJI0YETHI
¢ HerpyOble
HABBIKU OLINOKH
[poBee-




OueHouHble MaTepUaNbl 1JI1 MPOBEACHUS TEKYLIET0 KOHTPOJISI yCIEBAEMOCTH
U TIPOMEKYTOYHON aTTecTanuu npuBeAeHsl B [Ipunoxkennn k paboueit mporpamme
JUCIUIIJIMHEI.

[TonmHBIA KOMIUIEKT 3aJaHUN M MaTePHUAJIOB, HEOOXOIUMBIX ISl OIICHUBAHUS
pe3yJbTaToB OOyYEeHHUs MO JAUCIUIUIMHE, XpaHUTCA Ha Kadeape «XuMus» B Oymax-

HOM H 3JICKTPOHHOM BHIC.

6. YueOHO-MeToAMUYeCcKOe U NHPOPMALIMOHHOE O0ecTiedeHUe TUCHHILTHHBI

6.1. YueOHO-MeTOANYECKOE 00ecIeYeHne

OcHoBHas JIUTCpaTypa

Kon-Bo
Bun nsnanus Mecto
Ne AJlpec 37eK- | dK3eMILIA-
Haumeno- (yueOHuK, U3JIaHud, Ton
n/ | ABtop(bI) TPOHHOTO | pOB B OUO-
BaHUE yueOHOe 1M0- | W3JaTeNb- | U3/IaHus
I pecypca JINOTEKE
cobwue, ap.) CTBO KDY
Koposun OO0was xu- y4eOHHK M.
1 Brerc. 2005 338
H. B. MU JUISL BY30B
LK.
HOHOHHHTGHBH&H JINTCPpATypa
Kon-Bo
Bug uzna- DK3eM-
HI/ISII[( I;6- Mecro Anpec 31ek-  |IUISIPOB
No Haumeno- yd H3IaHU, T'on P p
AsTop(bI) HUK, y4e0- TPOHHOTO B OU0-
/i BaHHE H31aTellb- |[M3JIaHus
HOE T10CO- pecypca JINOTE-
CTBO
oue, 1p.) Ke
KI'BYy
yueOHO -
METO/IH-
OCHOBEI cTol
YeCKOoe
XUMH4e-
CKOHM KH- mocobue Kazans:
1 | Cupo a JL.B. 0 JHcC- ’ 2012 30
HpOTKHH HETHUKU. 1o KIDY
Teopns 1 UILIHHE
P " Ousu-
3a1a4u
yeckast
xumus "
yuebHoe
2 Cupotrkun P. O., | Xumnue- | mocobue | Kazans: 2010 60
Cuportkus O. C. CKas CBs3b | IIO JIHCII. KI3Y
"Xumus"
mpo-
Tpamma, Kazans:
Taii .D. X ) ' 201 4
3 alinyTauHosa [ MU METOJT KDY 010
yKa3aHus
TS ca-




MOCT.

paboThI
CTY/CH-
TOB Ha
OCHOBE
OaJTbHO-
pEUTHH-
rOBOM
CUCTEMBI
00yue-
HUS
OcHOBBI
XUMAYE- METO/I.
CKOMU Tep- | yKa3aHMs Kasams:
4 | Cupotkuna JI.B. MOJMHAM | K MPaKT. KFSY. 2010 8
uku. Teo- | 3aHATH-
puist U 3a- SIM
Ja4u
METO/I.
YRASAHIL g
5 | T'mbanymmna X. B. Xumus K TIPaKT. KDY 2010 28
3aHATH-
SIM
DIeKTpo-
XHM U1, eonoe | Kazans:
6 | Cupotkuna JI. B. Teopst 1 r;co(ine KDY 2014 20
3a7aun
3amauu u
npaxkHe- https://www.b
7 | muaka H. JI. yHII)/m o Yac6uoe | M.: Kro- 2016 ooE.ru/book/9 1
obmeii | 1O°00He | PyC 19181/
XUMHAN
XUMHUA. o
https://lib.kge
Pusmic- npaktu- | Kazans: u.ru/irbise4r_1
8 | Cupotkuna JI. B. cKasd u Kym KFQY. 2018 5 /scan/198sm. 2
KOJUTIOH/I- odf
Hasi XUMUS
Cripasos- httpg://!ib.kge
9 Cupotkuna JI. B., UK 110 cripa- Kazanb: 2015 u.ru/irbis64r_1 5
Cupotkun P. O. BOYHHK KIDY 5/scan/4831.p
XUMHAN Jf
10 | laiinyrousosa JI. @ XuMus CI;'IOeI;-T Kasam! 2014 40
JIEKITNH KI'3Y
Opranu-
3aIy s ca-
MOCTOSITE https://lib.kge
. bHOI pa- | Yuebnoe | Ka3zans: u.ru/irbis64r_1
11| Taituyraumosa Jl. . 00TBI ny- nocobue KI'BY 2015 5/scan/02351.p 2
JICHTOB TIO df
JTUCIIH-

TIJIMHC




"Xumus'"

METO/I.
_ | yKasaHus ]
12 | Cuporkuna JI.B. KPEEZKO K J1a0. I%F?BH;' 2008 5
3aHATH-
M
Koppo3zus
H Mare-
pHua-Jbl ]
| yuebnoe | Kasaus:
13 | Pu3zaeBa M./I. 31111:5;2;1(/)1 Tocobie KDY 2007 4
000pya0B-
a”sg
Oxucnu- TAIAK-
TEJILHO- THYe-
BOCCTaHO- | CKHE Te- Kazann:
14 | Ypsgosa JI.O. - CTOBLIC KDY 2007 254
HBIC [TPO- | MaTepu-
LIECCHI aJIbl
DIeKTpo-
PO BOJI-
HOCTb METOJI. Kazann:
15 | Cuporkuna JI.B. PacTBOpOB | yKasaHms KDY 2007 4
AEKTPO-
JIUTO B
_ https://www.b
16 | Tounxa H. JT. ggfﬁ: z‘gig‘ggz M.: KCHO' 2019 | ook.ru/book/9 | 1
Py 31816
3agauu u
YHP@IHE- féiggﬁi M.: Xu-
17 | I'muuxka H. JI. HUA 110 o 1970 5
obeit TUIS BY- MU
XUMHHA 308
Mugrymmsa 9. Kypc 00- | yueOHuK M.:
H., Macnenauko- .
18 saT. H. KoboBu e Xu- JUTSL BY- Brici. 1990 49
H B. - 0P MUHU 30B 1IK.
Koposun H. B., fji(l’ﬁ’je z‘éigggg M.:
19 | Munrynuna 3. P Beicm. 2001 155
H., PeoxkoBa H. T’ paboTsino | ;s BY- 1K
" T XUMHU 30B '
3agauu u eGHoe
I'muuaka H.JIL., Pa- | ynpaxHe- §g006ne M.: Nure-
20 | OuHOBUY B.A., HUA 110 5 BY- rpain - 2002 9
Py6una X.M. oO0men 1 3013y IIpecc
XUMHHA
yueOHo-
Vpsanosa JI. @, MPAKTU- Kazann:
21 Yuumposa H. /1. X Y4EeCKoe KI'DY 2001 60
rnmocooue
I'mmaxka H. JI., OOmasa .
22 PaGunosuu B. A. XUMUS JL: Xmvms | 1988 9




Koposun H. B, fgiﬁi ?ﬁ; giggzz M.:

23 | Munarymuaa O p Berc. 1998 166
W., PenkoBa H. ' paboTsInO | s BY- K
B Y XUMUAH 30B '

6.2. UndopmanuonHoe odecneyeHue

6.2.1. DIEKTPOHHBIE U HHTEPHET-PECYPCHI

No
0 /; HauMeHoBaHME 37I€KTPOHHBIX ¥ HHTEPHET-PECYPCOB Ccpuika
1 | DaekTpoHHO-OMOIKMOTEUHAs cucteMa «JlaHp» https://e.lanbook.com/
DHIMKIONCIUH, CIIOBAPH, CIIPABOYHHKH http://www.rubricon.com
3 | Hopran "OtkpsiTOoe 00pazoBanue" http://npoed.ru
4 | EguHOe OKHO JOCTyIa K 00pa3oBaTeabHBIM pecypcaM http://window.edu.ru
5 Xumusi. Cupotkuna JI.B. https://Ims.kgeu.ru/course/view.ph
p?id=268
6.2.2. [Ipodeccuonanbhbie 6a3bl TaHHBIX
Ne HaunmenoBanue npoheccroHaNTbHBIX Axpec Pesxum
n/n 0a3 JTaHHBIX /P J0CTyTa
1 CrpaBoyHas IpaBOBas CUCTEMa http://consultant.ru
«Koncynprant [laroc»
[Topran dexepanbHBIX TOCYJApPCTBEHHBIX 00-
2 | pa3oBaTelbHBIX CTaHIAPTOB BHICIIEro oOpa- | http://fgosvo.ru
30BaHUs
6.2.3. MndopmaIimoHHO-CIPaBOYHBIC CHCTEMBI
Ne HaunmenoBanue uH(DOPMAITHOHHO- Alpec Pexxum
n/n CIIPaBOYHBIX CHCTEM /P JIOCTyTIa
1 | Hayunas anektpoHHas OMOIHOTEKA http://elibrary.ru
2 | Poccwuiickas rocynapcTBeHHast OnOIMOTEeKa http://www.rsl.ru

6.2.4. JInlieH3noHHOE W CBOOOJIHO PACIIPOCTPAHIEMOE IIPOrPAMMHOE 00ecIie-
YEHHUE JTUCIIUIITNHBI

HaumenoBanue nmporpamMm- PexBu3uTHI
Ne Crnioco0 pacrpocTpaHeHus
HOTO MTOITBEPIKIAIOIIUX JTOKY-
n/n (mumen3noHHOE/CBOOOTHO)
o0ecreyeHus MEHTOB
Cucrema noucka uadopma-
1 Bpaysep Chrome LMY B CETU UHTEPHET https://www.google.com
(Brurouas pycckosizpranbidi | /intl/ru/chrome/
WUHTEPHET).
2 Adobe Acrobat [TakeT mporpamm https://get.adobe.com/ru/
reader/
CoBpeMeHHOE ITPOrpaMMm- https://download.moodle
3 LMS Moodle HOe o0ecreyeHne .org/releases/latest/



https://e.lanbook.com/
http://www.rubricon.com/
http://www.rubricon.com/
http://npoed.ru/
http://window.edu.ru/
http://consultant.ru/
http://elibrary.ru/
http://www.rsl.ru/

/. MaTtepuaJIbHO-TeXHUYECKOe obecneyeHue JUCIUNINHBI

/1t

Bun yueOHoi
paboThI

HaunMmenoBanue crieruaibHBIX
OOMEIIEHNI 1 IIOMENIEHUHN JUIA

CPC

OCHAIIEHHOCTE CIIEAAILHBIX
NOMEIIEHNIN U ITOMENIEHN
g CPC

Jlek1moHHEBIE
3aHATHSA

VYyeOHnast ay tutopust

JI0OCKa ayJUTOPHAsl, aKyCcTU4ecKas
CUCTEMa, IPOEKTOP, YCUIIUTEb-
MUKIIEP ISl CUCTEM T'POMKOM CBSI3H,
9KpaH, MUKPO(HOH, MUHUKOMIIBIO-
Tep, MOHUTOP

JlaGopaTopHbie
paboTHI.

VY4eOHast ayquTOpHst

JIOCKa ayJMTOPHAsl, YCTPOHCTBO
BeinpssmutTeabHoe BCA-5K, mira-
TUBBI MeTaJUTnYeckue (2 IMIT.), Xu-
muueckue peaktussl (ot 10 T 10 1
KI. B CTEKJIIHHOM M MJIaCTUKOBOM
Tape), XUMHUYECKast CTEKJISTHHASI 110~
cyna (ot 1 mu 1o 2 11.), Tabnuia
MenneneeBa, tTadnuna no Th, Tad-
nuna "CtaHgapTHBIA PsT DJICK-
TPOJIHBIX MOTECHIIMAJIOB"

VYueOHas ayauropust

JIOCKa ayJIUTOPHAs!, yCTPOMCTBO
BeIpssmuTeabHoe BCA-5K, mra-
TUBBI MeTaJUTHYECKHE (2 IMIT.), XH-
muueckue peaktussl (o1 10 T m0 1
KI. B CTEKJISIHHOM Y MJIaCTUKOBOM
Tape), XUMUYECKast CTEKJISTHHASI 110~
cyna (ot 1 mu 1o 2 11.), Tabnuia
MenneneeBa, tTadnuna o Th, Tad-
nuna "CraHgapTHBIA s dJIeK-
TPOJIHBIX MOTEHIIMAJIOB"

IIpakTrHueckue
3anstus Jlabo-
paropHbie pabo-
THI.

VYuebHas ayauropus

JIOCKa ayAUTOpHas1, Tabiuia Men-
neneesa, Tabauna no Th, Tabnuma
"CrangapTHBIN psifl JIEKTPOIHBIX
MOTEHIIHAIOB"

Camocrositens-
Has paboTa
obyyaromerocs

KomMmnbroTepHslii Kacce
¢ BbIXOZOM B lHTEpHET

Crienmanu3upoBaHHas yueOHas
Me0Oeip Ha 30 mocagoYHbIX MECT,
30 KOMITBIOTEPOB, TEXHHUYECKUE
cpenctBa oOydeHHs (MyJbTHME-
JUUHBIA  TPOEKTOp, KOMIIBIOTEP
(HOyTOYK), DKpaH), BHIACOKaMEPHI,
MporpaMMHOE 00ecriedeHIE

YuralrbHBIA 321 ONOIIMOTEKH

CrenmanusupoBaHHas Meberb,
KOMITBIOTEpHAsI TEXHUKA

C BO3MOXXHOCTBIO BbIXOJa B MH-
TEpHET U 00EeCIeYeHHEM JI0CTyIa B
OUNOC, MynpTUMEOUIHBINA MPOEK-
TOp, 3KpaH, IporpaMMHoe obecrie-
YEeHHE




8. Oco0eHHOCTH OpPraHU3alu 00pa30BaTeJIbHOM eI TeJILHOCTH IJIS JIHUI €
OrPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJIHM/I0B

Jlutia ¢ orpaHUYECHHBIMHA BO3MOXKHOCTSMH 3/10poBbsi (OB3) 1 MHBaIMIIBI UMCIOT
BO3MOYKHOCTh OECITPEIATCTBEHHO TEPEMENIAThCS M3 OJHOTO Y4eOHO-Tad0opaTOpPHOTO
KOpITyca B JPYTOH, MOJHATHCA HA BCE TaXKU y4eOHO-IaOOPaTOPHBIX KOPITyCOB, 3aHU-
MaTbCsl B YU€OHBIX M MHBIX MOMEMICHUSIX C YUETOM OCOOCHHOCTEH MCUXO(U3UIECKOTO
Pa3BUTHSI U COCTOSIHUS 37I0POBBSI.

Jist oOyuenust s ¢ OB3 ¥ MHBaIuAOB, MMEKOUIMX HAPYIIEHHS OIOPHO-
JIBUTATEJIBHOTO armapaTa, 00ecleueHbl YCIOBHUS OECHpensiTCTBEHHOTO JIOCTYyMa BO
Bce ydeOHble noMenieHus. Mudopmaius o cnenuanbHbIX YCIOBUSAX, CO3IAHHBIX IS
oOyuaroruxcst ¢ OB3 u wuHBanmuIoOB, pa3MelleHAa Ha CaiTe YHHUBEPCUTETA
www//kgeu.ru. imeercst BO3MOYKHOCTh OKa3aHUSI TEXHUYCCKOW ITOMOIIU aCCUCTEHTOM,
a TaKkXKe YCIIyT CYpJIONIEPEBOTYMKOB U TU(IOCYPI0TIEPEBOTIUKOB.

Jlist ananTanuu K Bocrpustuto juiiamu ¢ OB3 u uHBanumaMu ¢ HapyleHHbIM
CIIyXOM CIIPaBOYHOTr0, YYEOHOro Marepuaja Mo AUCLUILIMHE 00eCreYrBarOTCs Cie-
TYIOIINE YCIOBHS:

- IIs1 Ty4IIIedi OpUEHTAIUN B ayTUTOPHH, IPUMCHSFOTCSI CUTHAJIBI OTIOBEIIICHUS
0 HavaJe ¥ KOHIIE 3aHATH (CIIOBO «3BOHOK» IUIIETCS HA JIOCKE);

- BHUMaHHUE CJIa0O0CIBIMIAIIET0 00yYaloIEerocsl MPUBICKAETCS TIEaroroM xe-
CTOM (Ha TIEYO KJIAJEeTCs PyKa, OCYIIECTBISICTCS HEPE3KOE TOXIIOMBIBAHNE);

- pa3roBapuBas ¢ 00y4JaroIUMCs, TeIarOTHIeCKIil paOOTHUK CMOTPUT Ha He-
ro, TOBOPUT SCHO, KOPOTKUMH MPEUIOKEHUSIMHU, 00€CTeurBas BO3MOKHOCTh YTCHHUS
o ryoam.

Kommencarnusi 3aTpyAHEHUII PedyeBOr0 W HUHTEIUICKTYyaJIbHOTO pPa3BUTHS Clia-
OocCTBIIIANUX 00YUYaIOIIUXCS TPOBOUTCS Ty TEM:

- UCTIOJIb30BAHUS CXEM, JHarpaMM, pUCYHKOB, KOMIBIOTEPHBIX MPE3EHTAIUN C
TUMEPCChUIKaMU, KOMMEHTUPYIOITUMU OTIEIbHBIE KOMITOHEHTBI U300PaKEeHNUS;

- PETYISIPHOTO MPUMEHEHUs yIPaXHEHUH Ha rpaduueckoe BbIICICHUE CYyIIe-
CTBEHHBIX ITPU3HAKOB TPEIMETOB U SBJICHUN;

- obecreueHus BOBMOXHOCTH JJII 00YyYaromIerocsl MOIYYUTh aIpeCHYI0 KOH-
CYJIBTAIUIO MO 3JIEKTPOHHOM MOYTE MO0 MEPE HEOOXOAUMOCTH.

J{ns agantanuu k Bocnpusturo aunamu ¢ OB3 u nHBanmumamu ¢ HapyIeHUs MU
3peHus CIPaBOYHOTO, yUeOHOTO, MPOCBETUTEIHCKOTO MaTepHuala, MpeayCMOTPEHHO-
ro oOpa3oBaTeNbHON MpOrpaMMoil MO BBIOPAHHOMY HANpPABJIEHUIO MOJATOTOBKH,
00€eCIeunBalOTCS CIEIYIONINE YCIOBUS:

- BeJIETCs ajanTtaius o(pUIIMaIbHOTO caiiTa B ceTH MIHTEpHET ¢ y4eTOM 0COOBIX
NOTpeOHOCTE MHBATIUIOB MO 3PEHUIO, 00ECIIEeUYNBACTCS HATMYUE KPYTHOMPUGPTOBOMA
CIIPaBOYHOM MH(POPMAIIMH O PACTIHCAHUH YUCOHBIX 3aHSITHI;

- MearoruYeckuii paboTHHK, ero codeceqHuK (IPU HEOOXOAUMOCTH), TIPUCYT-
CTBYIOIIIME HA 3aHATUH, MPEACTABISIIOTCS OOYyYarONUMCS, TIPU 3TOM KaXKIbIA pa3s
Ha3bIBAETCS TOT, K KOMY MeIarorniyeckuii paboTHUK oOpamiaercs;

- JIEWCTBHUSA, JKECTHI, MEPEMEIICHNUS TEeIarori4eckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;



http://www.kgeu.ru/

- evatHas HHQOpMaIUs NPeJOCTaBIACTCS KpynHbIM mpudToM (0T 18 myHK-
TOB), TOTAJILHO O3BY4HBAaETCS;

- o0ecrieuynBaeTCsi HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH [TOMEILIEHUH;

- IPEIOCTABIIAECTCS BO3MOKHOCTh MCIOJIb30BAaTh KOMIBIOTEPHI BO BPEMsI 3aHSI-
THI U TIPABO 3aIUCH O0BSICHEHUH Ha TUKTOGOH (10 KEeTaHUIO0 00YYarOITHXCS).

®dopma MpoBeIeHUsT TEKyLIEH M NMPOMEKYTOUHOM aTrTecTaluu s oOydaro-
muxcs ¢ OB3 u uHBaNUAOB ONpeAesnseTcs NeJarornyecCkuM pabOTHUKOM B COOTBET-
CTBUU ¢ y4eOHBIM iaHoM. [Ipu HeoOxoaumocTu obyuatomemycs ¢ OB3, nnBanuy ¢
Y4ETOM HMX HHIUBHUIYAIbHBIX MCHUXO(U3HMYECKUX OCOOCHHOCTEH NIaeTcsl BO3MOXK-
HOCTb MPOWTHU MPOMEKYTOUHYIO aTTECTALUIO YCTHO, MHCbMEHHO Ha OyMmare, IMUCh-
MEHHO Ha KOMIBIOTEpE, B OpME TECTHUPOBAHUS U T.I., TUOO MPEIOCTABISIETCS J10-
MOJTHUTEJIBHOE BpEeMs JUIsl TIOATOTOBKH OTBETA.



3.1. CTpyKTypa IUCUUILIUHBI (3204HOE 00yUeHuUe)
OO01mmast Tpy10eMKOCTh JUCHUILIMHBI cocTaBisieT 3 3aueTHble eaunuIi(sl) (3E),
Bcero 108 wacoB, u3 koTopeix 19 yaca cocrapisieT KOHTaKTHas paboTa 00yJaroIiero-
Csl ¢ TpernoaBaresieM (3aHATHUs JICKIIMOHHOTO ThMa 4 Jaca, MPaKTUYCCKUE 3aHATHS —
6 gacoB, mabopaTopHble pabOTHl — Yaca, KOHCYJbTAIlUs — 2 Yaca, MpUeM dK3aMeHa
(KITA) — 1 gac, camocrosiTenbHas padboTa ooOyuyarorierocs 81 gaca.

. Bcero | Beero |Cemectp(bl)*
Bun yueGHOM paboThI 3E 4ACOB 1
OBUIAS TPYIOEMKOCTD JUCHUIIJIMHBI 3 108 108
KOHTAKTHAS PABOTA OBYUAIOIIET'OCS 19 19
C ITPEIIOJABATEJIEM, B TOM uncIie:
Jlexuuu (JIek) 4 4
[Mpaktuueckue (cemunapckue) 3anstus (I1p) 6 6
JIabopatopubie pabotsl (J1ab)
['pymnmoBsie KOHCYJIbTAIIUN
WNumuBuayanshsie koHcysbraimu (KCP) 4 4
Cnaua sk3amena / 3aueta ¢ onenkoit (KITA) 1 1
CAMOCTOATEJIBHASA PABOTA OBYUYAIOUIEI'OCA
: 81 81
(CPC), B TOM uncre:
[ToaroToBka K MpOMEKyTOYHOM aTTECTAIMH B (hopMe:
9K3AMEHA 8 8
®OPMA ITPOMEXYTOYHOU ATTECTALIUN
N 3 3
(3a — 3auer, 30 — 3aueT ¢ OLEHKOH, D — SK3aMeH)




JIucT BHeceHUud U3MEHEeHU

JlononHeHnss W M3MEHEHHs B paboueil mporpamme aucuuiuinaesl Ha 20
/20 y4eOHBIH IO

B nporpammy BHOCATCS CAEAyIONIUE U3MEHEHMUS!

1.
2.
3.
Yxaszviearomes Homepa cmparnuy, Ha KOmMopblxX 6HECEHbL USMEHEHUAL,
u Kpamko daemcs Xapakmepucmuxka smux UMeHeHUll
[Iporpamma o1006peHa Ha 3acenanuu Kapeapbl «XUMUs» 20_r., IpOTOKOI
Ne

3aB. kadenpoit

A.A. Ynuunpos

IToamnuck, nata

[Iporpamma o100peHa METOUYECKUM COBETOM MHCTUTYTA

« » 20 T., MPOTOKOI Ne

3am. gupekropa no YMP

IToamnucek, nata

CorJiacoBaHo:

PykoBomutens OIIOIT

IToanucek, nata



Ipunooicenue xk paboueti
npozpamme OUCYUNIUHbL

MHHUCTEPCTBO HAYKU U BBICILIET'O OBPABOBAHUSI POCCUMCKON OEJEPALIIN
denepanbHoe rocyIapcTBeHHOE 0I0/IKeTHOE 00pa3oBaTeIbHOe
yupesk/ieHue Bbiciiero oopa3oBaHusi
kray «KA3AHCKHM I'OCYJAPCTBEHHBINA DHEPTETUYECKAN YHUBEPCUTET»
(PI'BOY BO «KI'DY»)

®OH/J ONEHOYHbLIX CPEIACTB

o IMCIOMIIJIMHE

b1. B.13 Xumus

(Haumenosanue oucyuniunvl 8 coomeemcemeuu ¢ PYII)

Hamnpasnenue noAroToBKu 27.03.04 VYmpapieHue B TEXHUYECKHX
cUCTEMax
Hanpasnennocts(u) (mpoduiib(n)) VYnpasienue u utHpopMaTUKa B

TCXHUYCCKHNX CHUCTCMaAx

Kpaymmdukammst OaxanaBp

r. Kazans, 2020



OI.ICHO‘-IHBIG MaTcpualibl 110 AUCHUIIIIMHEC «XUMHUSA» — KOMILJIEKT KOHTPOJIbHO-
HU3MCPHUTCIIbHBIX MATCpHUalioB, MNPCAHA3HAYCHHLIX [JIA OLOCHUBAHUSA PE3YJIbTATOB
06yquI/151 Ha COOTBCTCTBUC ACCKPHUIITOPpAM NOCTHUKCHUA KOMHGTGHHHﬁ:

OIIK - 1:

CIIOCOOHOCTBIO  IMPEJACTaBIATh AJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHIA
HAYyYHYIO KapTHHY MHpa Ha OCHOBE 3HAHHS OCHOBHBIX ITOJIOXKCHHM, 3aKOHOB M
METOJIOB €CTECTBEHHBIX HAYK M MaTEMaTHKH.

OIIK-2:

CIIOCOOHOCTBIO BBISIBIISITH €CTECTBEHHOHAYUYHYIO CYIIHOCTH TIPOOJIEM, BOSHUKAIOIINX
B XxoAc¢ Tpo(ecCHOHANBHON MACATENHHOCTH, TPHUBICKATh JJII WX PEIICHUS
COOTBETCTBYIOIMINN (PHU3UKO-MAaTEMAaTHUECKUN armapar.

OueHuBaHue pe3yJbTAaTOB OOYYEHUs] MO AUCIHUIUIMHE OCYIIECTBISECTCS B
paMKax TEeKYIIEro KOHTPOJISI YCIIEBAEMOCTH, MPOBOIUMOTIO 10 OaNIbHO-PEHTHHTOBOM
cucteme (bPC), 1 mpoMekyTOUHOM aTTeCTaI|H.

Texymuii KOHTPOJIb YycIlieBaeMOCTH OOECIeYMBAET OIICHUBAaHUE IMpoIlecca
oOydeHus mo aucuuiuiuae. [Ipu TekyieM KOHTpOJie YCIIeBAeMOCTH HCIOJIb3YOTCS
CJIEIyIONIUE OLICHOYHBIC CPEJICTBA: WHAMBUIAYAIbHBIA W (WJIM) TPYIIOBOM OIpPOC
(cobecemoBanue), 3aIIUThI JTA0OPATOPHBIX PadboT (0TueT MO JabopaTopHOi padoTe);
KOHTPOJIbHBIE Pa0OThl, 3allUThl pedepaToB, 3alIUTHl MPE3CHTAIMI MPOEKTOB,
BBITIOJIHEHHBIX HWHIUBUAYAIBHO WM TPYNNONM OOYYArOIIUXCS; 3alUThl MHUCbMEHHBIX
JOMAITHUX 3aJIaHii (pa3HOYPOBHEBBIC 3aJIa4M W 3aaHMsl), IIPOBEICHUE TECTUPOBAHUS
(MUCEMEHHOE WITH KOMITBIOTEPHOE).

[TIpomexxyTouHas aTTecTalys UMEET LIEJIbIO ONPECTUTh YPOBEHb TOCTUKECHHUS
3aIlUTAaHUPOBAHHBIX PE3yJIbTATOB 00yueHMs MO Auciuiuiiae 3a 1 kypc, 1 cemectp.
dopma MPOMEKYTOUHOU aTTECTALIMU IK3aMEH.

OueHoYHbIE MaTepHalibl BKIIOYAIOT 3aJaHus I IPOBEACHUS TEKYLIEro
KOHTPOJISI ~ yCIIEBAEMOCTH W NPOMEKYTOYHOM  aTTecTanuud  OO0ydYaroIIuXcs,
pa3paboTaHHbIE B COOTBETCTBHH C paboueii MpOrpaMMOn JTUCITUTIINHBI.

1. TexHosiornueckasi Kapra

Cemectp 1
Kon YpoBeHb OCBOEHUS TUCLMITIIMHBI, OalIbl
Howmep Hanmeno- | ICCKPUIITO
aznena/ BAHIC HEYJ0B-HO| yI0B-HO | XOPOULIO | OTJIMYHO
P Bun CPC pa
TEMBI JTUC; OLIEHOYHOT 0| jocTHsKeHus] HE 3a4TCHO 3aYTEHO
THILTHHB] CPEACTBA | kOMMETEHIH] . HIDKE . .
. HU3KUI CpeIHui | BHICOKHUI
i CpEJTHETO
Texymui KOHTPOJIb YCIIEBAEMOCTH
1 Ctpoenne aToma P33 MeHee 5 5-6 6-8 8-10
Xumnueckas
2 P33 MeHee 5 5-6 6-8 8- 10
CBSI3b




DHepreTuka
3 XUMHAYECKUX KutpP MeHee 4 4-6 6-7 7-8
MIPOIECCOB
Kuneruxka
4 XUMUYECKUX KatpP MeHee 5 5-6 6-7 7-8
MPOIIECCOB
PacTtBOpBI
5 ANEKTPOJIUTOB H P33 MeHee 5 5-6 6-7 7-8
HEDJICKTPOJIUTOB
OBP.
g | DeKTpoxi- KrrrpP weneed | 4-6 | 6-7 | 7-8
MUYECKUE
MIPOIIECCHI
7 | MbOpanisie Pdp, wenee5 | 5-6 | 6-7 | 7-8
IJIaBBI MII
Bcero 6ainos
[IpomexyTouHas arTecTanus
IToaroroBka k 3aganus
8 3K3aMeHy 3K3aMeHy mence 21 22-27 28-33 34-40
Hroro 6annoB 0-54 55-69 70-84 | 85-100

2. HepequL OIICHOYHBIX CPEACTB

KpaTKaH XapaKTCPHUCTHKAa OLCHOYHLIX CPCACTB, UCIIOJIb3YCMBIX IIPHU TCKYIICM
KOHTPOJIC YCIICBACMOCTH H HpOMG)KYTO‘-IHOﬁ aTTcCTalnn 06yqa}omer0051 I10

JUCHHUIIIINHEC:
HaumenoBanune
OneHOYHbBIE
OLIEHOYHOTO Kpatkas xapakTepucTuka OleHOYHOTO CPEICTBA
MaTepUabI
CpeICcTBa
Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHUi
ap P A > | TecT u3 250
[MO3BOJISAIOLIAs ABTOMATH3UPOBATH MPOUENYPY | o on
TecT (TecT) U3MEpPEHHUs] YpPOBHs 3HAHUN M yMEHUH OOydarouuxcs astanoﬁ
Bonee 250 TecToBBIX 3aJaHUI IO OCHOBHBIM pa3JieiaM p
CIIO)KHOCTH

MUCHUIIIUHE " Xumus".

Ortyer o
nabopaTopHOit
pabote (OJIp)

JlaGopaTopHast paboTa BBIIOIHSIETCS IO METOJUYECKUM
ykazanusMm. JlaGopatopHas pabora mpezmnonaraer
MMPOBEACHUEC OIIBITOB C XHUMHUYCCKHMMU PCAKTHUBAMU H
BBIMOJIHAETCST B CHEHUAIbHO  00OpYAOBaHHOM
naboparopuu. i moAroToBkH 1abOpaTOPHOU pabOThI
CTYAGHT JIOJDKEH  MpeIBapuTelIbHO  MpopaboTaTh
TeopeTI/ILIGCKI/II\/II Marcpurall, YyACHUTb LOCIW W 3ada4u
paboThl, O3HAKOMHUTBCS C METOAMKOH XHUMHUYECKOTrO
skcriepuMenTa. [lo pesynbraram 1abopaTopHON pabOThI
oopmIsieTcs 0TUeT, KOTOPHIiA

JOJIDKEH OLITH MNpEaACTaBJIICH K 3alluTeC. HpI/I 3aluTe
oT4yeTa CTYICHT JOJDKEH YeTKO HU3JIOXKHUTh  XOJ
nabopaTopHOW  paboOThl, OOBSICHUTH  PE3YJIbTATHI
BBINTOJIHEHHBIX OIBITOB, A€1aTh BHIBOIBL. JJabopaTopHbIit
NPAKTUKYM pa3BUBAET y CTYAEHTAa HABBIKM HAYyYHOTO
HKCIEPUMEHTa,  MCCIEOBATeNbCKMM  MOAXOA K

[Iepeuens 3ananuii U

BOTIPOCOB ISt
3aLIUTHI
nabopaTopHOi
paboTbl, TmepeueHb
TpeboBaHMI K
OTYETYy




U3YYEHHUIO  TpEeAMeTa,  JIOTHYEeCKOe  XMMHYECKOe
MBIIIUICHHE.
. Kommiekr
CpencTBo MpOBEPKH YMEHU TPUMEHSITh ITOJTYICHHBIC
KonrpomnbHas KOHTPOJIBHBIX
3HAHUA U1 PELICHUsS 3a/ad ONpPENEeJICHHOI0 THUIA IO .
pabora (KatpP) 3aTaHUI o
TEMe WU pa3aemy
BapHaHTaM
KpaTkoe u3noxeHne B MUCbMEHHOM BUJE MOTYYCHHBIX
pe3yJIbTaTOB TEOPETUYECKOTO aHAIM3a OIpe/eIeHHON
Hay4yHOM (y4yeOHO-HMCCIe0BaTeNbCKOM) TEMBL, TJI€ aBTO
Pedepar (Pdp) i (v A . ) T Pl Tembi pedepaToB
PacKpBIBaE€T CYTh HCCIEAYeMOH MpOOJIeMBbl, MPUBOIAMT
pa3jnyHble TOYKM 3pEHHs, a Takke COOCTBEHHBIE
B3IJISA/IbI HA HEE
PacuerHble 3amanust — HaOOp 3a/1a4 MO TeMaM U3Yy4YEeHHUS
pasHoro ypoBHs cioxkHocTH. [Ipu opopmiennn 3aganus
PasznoyposHne- 3alHChIBACTCSl KpPaTKOEe €€ YCJIOBHE, IJIaH pelleHus,
BbIC CCBUIKM Ha TEOPETUYECKUH MaTepuan H CIPAaBOYHBIC .
Kommnekr 3aganuii u
3aa4n U | JaHHBbIE, HEOOXOAMMBIC Il  peUleHHs  3a/ayu, sanay
3aJaHHS IIPUBOUTHCS BECh XOJ] PEIICHUS M BCE MAaTEeMaTHIECKHE
(P33) npeoOpazoBanus. PaznuuaroT 3agaud W 33/1aHUA:
PENPOYKTUBHOTO, PEKOHCTPYKTUBHOTO M TBOPUYECKOTO
YPOBHSL.
Bomnpocsl o
TeMam/paszaenam
CpeacTBo KOHTPOJIS,, OpPraHM30BaHHOE KaK CrelMaabHas JR———
Oecena mnpenojaBarenst ¢ OOy4aroIIMMCST Ha TEMBI, ’
CobecenoBanue . . IPEICTaBICHHBIC
CBSI3aHHBIE C U3Y4aE€MOIl TUCIUTUINHOM, U pACCUUTAHHOE
(Cobce) . IPUBSI3KE K
Ha BBUICHEHHME oOBeMa 3HaHWI oOydaromerocs 1o
KOMIETSHIIHSIM,
OTpeIeIEcHHOMY pa3Jieiy, TeME.
PEaYCMOTPEHHBIM
PII/
MynsTumeuiiH
a5 Tpe3eHTAIHS [IpencraBnenne conepxkanus ydeOHOro Mmarepuana c | TemaTnka
(MH)p UCIIOJIb30BaHUEM MYJIBTUMEIUIHBIX TEXHOIOTHIA npe3eHTalun

3. @oH OLEHOYHBIX CPEACTB TEKYWero KOHTPOJIS YCIIeBAaeMOCTH
o0yJarouuxcst
HaumeHoBaHue
ouenoynoro | Tecr
Cpe/cTBa
Tect 13 250 BONpoCoOB pa3In4HON CI0KHOCTH. [IprMepsl TECTOBBIX 3aJaHUi 1O
pazneny «CtpoeHue BemecTay, TeMa « OCHOBHbIE MOHATUS XUMUU. CTpoeHue
aToMay:
[IpencraBnenue | 1. MonsipHas Macca SKBUBaJIEHTa CEpHOW KUCIOTHI paBHa: a) 47 6) 49 B) 98
u comepkanue | I)41.
OLICHOYHBIX 2. CooTBeTCTBUE MEX/1y HOMEPOM TpYIIIBI 31eMeHTOB B [lepuoanueckoii
MaTepuasoB cucreMe u obmel HGopmyIToi A UX BaJCHTHBIX AJIEKTPOHOB:
O6mmas popmyna Bal€eHTHBIX Howmep rpynmst
JIEKTPOHOB




1) ns? a) VA

2) ns’np® 6) Il A
3) (n-1)d?ns? B) Il A
4) ns’np® ) VI A
n) IV B

3. Ilepnoau4HOCTh B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, 00Pa30BaHHBIX
XUMHUYECKHUMH DJIEMEHTAaMH, a Takke (OpM M CBOWCTB HMX COEAMHEHHM
3aBUCHT OT:

a) KMCJIIOTHO-OCHOBHBIX XapaKTEPUCTUK BEILLECTB

0) OTHOCHUTEJILHOW aTOMHON MacChl XMMUYECKOIO 3JIEMEHTa

B) UKCIIa 3JIEKTPOHOB HA BHELIHEM CJIO€ AIEKTPOHHONU 000JI0UKH aToMa

I') 4ucia IPOTOHOB B aTOMeE

[TpuMepsI TECTOBBIX 3aaHMi 10 pasneny «CTpoeHHe BEIecTBa», TeMa
«XHAMUYECKas CBI3bY:

1. CooTBeTCTBHE COCIMHEHHH  BHJaM KOBAJICHTHOM CBS3M MEXIY HX
aToMaMHu

1) monsipHast cBA3b a) Clz
2) HemoispHas CBA3b 6) HCI
B) NaCl

2. XapaKTepuUCTUKU HOHHOM CBSI3U:
a)HAIMpaBJICHHOCTH 0)HACHIIIAEMOCTb B)HEHAPABICHOCTh T')HEHACHIIIIAEMOCTh

3)B monekyne Boopoja ...CBA3b:
a)KOBaJICHTHO-TIOJISIpHAst 0)KOBAJIEHTHO-HETIOJISIPHAS B)MOHHAS
T')HEMeTaJlTn4ecKas

[Tpumepbl TECTOBBIX 3aaHuid 110 pasaeny «O01re 3aKOHOMEPHOCTH
XUMHUYECKHUX MPOIECCOBY, TeMa «OCHOBBI XUMUYECKON TEPMOTUHAMUKHY.
XUMUYECKOE PABHOBECHE:

1. Ilponiecc mepexofa CHUCTEMBI W3 OJHOTO COCTOSHUS B Jpyroe mpH
MOCTOSTHHOM JIaBJICHUH HA3bIBACTCSI:

a) U30TepMHUUECKUM; 0) ainabaTUueCKUM; B) H30XOPHBIM; T') H300apHBIM.

2. Peaknusa CaCO30—>CaO(k)+COxzry mst kotopoit H=178 x/x, S = 160
Jx/mMonb- K mpu cTaHAapTHBIX YCIOBUSAX:

a) HaXOJIUTCS B KOJIeOATENIbHOM pEXHUME; 0)IPOTEKAeT B 0OpaTHOM
HAIPABJICHUH; B) MPOTEKAET B MIPSIMOM HAIPABJICHUH; T') HAXOIUTCS B
PaBHOBECHHU.

3. Paznien xumuu, n3ydaromui TerioBbie 3G (eKTsl XUMUUYECKUX peakuuit
HA3bIBAETCH. ..

[Tpumepbl TeCTOBBIX 3aaHui 10 pasaeny «O01ne 3aKOHOMEPHOCTH
XUMHUYECKHX MPOIECCOBY, Tema «OCHOBBI XMMHUECKON KUHETHKHU. KaTanm3y:

1. CkopocTe peakiuu MeXAy pacTBOpamMH XJopuJa Kajdusi W HUTparta
cepebpa, KOHIEHTpaluu KoTopelx coctaBisaor 0,2 wu 0,3  Momb/a
COOTBETCTBEHHO, ak =1,5-10 31 -moms L.c 1, paBHa

MOJIb - nfl - cfl-

2. JInst ymenpmieHuss B 32 pa3a CKOPOCTH pPEaKIMH, TeMIIepaTypHBIN




K03 PUIIMEHT KOTOpOi paBeH 2, HEOOXOAMMO MOHU3UTH TEMIIEpaTypy Ha
Oc.

a) 160; 0) 20; B) 40; r) 50.

3. KonmmuecTBeHHOE BIHMSHME TeMIEpaTypbl Ha CKOPOCTb XHMHYECKOH

PEAKIMU BbIPAXKACTCS YPABHEHHEM:

a)Knaneilipona—Menneneesa; 0)Hepucra; B) Jlenrmiopa; r) Appenuyca.

IIpuMepsl TECTOBBIX 3aaHui 1O pa3jeny «PacTBOpBI U Apyrue NUCIIEPCHBIE
CUCTEMBI», TeMa «PacTBOPBI JIEKTPOJIUTOB U HEAIEKTPOJIUTOB. /lucnepcHele
CUCTEMBI»:

1. PacTBOp, coaepxamuii 5 r BemecTBa HedsiekTpoauta B 100 © BOJAbI KUITUT
npu 100,43 °C (K(H20) =0,52 rpan- kr/mMoips) MosspHas Macca BEIeCTBa

paBHa  I/MOJb.

2.Cymma  k03(G(UIHMEHTOB B  COKPAIIEHHOM  MOJIEKYJISIPHO-MOHHOM
YPaBHEHUU PEAKIIMHA MEXIy pacTBOpoM ruapodocdara xamus U u30BITKOM
pacTBopa ruApoKcuaa oapus

paBHa: a)14; 0) 10; B)12; ) 26.

3. ®opmyna comnu, 3HaueHue pH BogHOTrO pacTBOpa KOTOpoii Oosbiie 7:

a) K2COs; 6) NaSO4; 8) NH4NOs3; 1) ZnCl2

[Ipumeppl  TecToBBIX  3agaHuil 1o  pasgeny  «OKUCIHUTEIbHO-
BOCCTAaHOBUTEJIBHBIE PEAKLIUU U DJIEKTPOXUMHUYECKHE Ipoueccsl. Kopposus
METaJLIOBY, TeMa «OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu.
DIEKTPOXUMHUYECKHE ITPOLIECCHD»:

JloTeHnman, yCTaHaBIMBAIOIIMNCA B YCIOBUAX PABHOBECHUS SJIEKTPOIHOU
peaxkuuy, Ha3bIBACTCH:

a) pPaBHOBECHBIM 3JIEKTPOIHBIM ITOTEHIIMAJIOM

0) CTaHIapTHBIM 3JIEKTPOIHBIM NOTEHIMATIOM

B) BOJIOPOJHBIM 3JIEKTPOIHBIM MTOTEHIIMATIOM

I') YCJIOBHBIM 3JIEKTPOAHBIM ITOTEHIIUAIOM

2. Ha w™emgHOM aHOAe TpH OJJIEKTPOJIHM3E pacTBopa OpoMuaa HaTpHS
IIPOUCXOAUT

a) OKHUCJICHHE BOJIbI

0) okHCIeHUs OpOMHI-MOHOB

B) OKHCIIEHUE MeNU

I') BOCCTaHOBJICHHUE MeJIU

3. Xummueckast KOppo3usi METaJIIIOB

a) mpolecc pa3pylIeHUs MeTaljia, He COMPOBOXKIAOIINUNCS BOSHUKHOBEHUEM
ANEKTPUYECKOTO TOKA,

0) mporecc paspylIeHHs] MeTajla, CONPOBOXKIAIOIIMICS BO3HHUKHOBEHUEM
BHYTPH CHCTEMBI YIEKTPUIECKOTO TOKA,;

B) MPOILIECC pa3pyLIECHNs METaJlIa B XKHUIAKOCTAX

[Tpumepbl TecTOBBIX 3amaHWii 1O pazneny «M30paHHBIE TIaBbI», Tema
«KayecTBEHHbII M KOJMYECTBEHHBI aHAIW3. XHUMHS BOAbL. XHUMHUS U
IKOJIOTHS»:

1. Uccnenyemslii pacTBop o0pa3yeT ¢ cepedpa HUTpATOM Oemnblid
TBOPOKHUCTBIN OCA/IOK, PACTBOPUMBINA B AMMHAKe. Y KAJKUTE COCTaB OCAJIKa!
a) cepebpa o, 6)cepedpa cynbdua, c)cepedpa Xopu, 1) cepedpa
pOJaHU]T




2. NaaukaTopoM, KOTOPBIA TPUMEHSIETCS TTPH KOMITJICKCOHOMETPUUECKOM
ONpEAEIICHUH KECTKOCTH BOJIbI TPUJIIOHOM b, sIBIIsIeTCS:

a) HpuoXpoMoBbIil uepHbIid T; 6) qudeHnIaMuH; B) KpaxMai; T)
dbenondranens

3. MeTon onpeeneHus KOJIMYeCTBA BEIIECTBA ITyTEM TOYHOTO U3MEPEHUS
00beMa pacTBOPOB BEIIECTB, BCTYMAOIIUX MEXTy COOOM B PEaKIIUI0 —
...aHAJIN3

Tecm no pazoenam cooepocam 10 eonpocos ¢ 3adanuimu 3-x munoe
(3aKkpvimole, OMKpvIMble MeCcmbl, Mecmbl HA YCMAHOBLeHUe COOMBEMCmMaEUsl)
0J151 BbINOJIHEHUS C UCHOIb308AHUEM KOMNbIOMEPHOU MEeXHUKU

HpI/I BBLICTABJIEHUH 0aJlIOB 34 TECT YUYHUTBIBAIOTCA CICAYIOINE KPUTEPHUU:

Kpurtepun

OILICHKH M KQXKJIbI BEpHBIM OTBET HA 3aJaHUE JaeT BO3MOXKHOCTb OOYyYarolemycs

IIKaJ1ia nonyduTh 1 6ayn. MakcuMalibHOE KOJIM4ecTBO 0a/110B 3a Tect — 10

OLICHUBAHUS

B Oayax

HaumenoBanue | PazHoypoBHeBble 3a1aun u 3aganus (P33)

OLICHOYHOI 0
Cpe/cTBa

[Tprmepsl pa3HOYPOBHEBBIX 33/a4 U 3aaHui 1o pa3aeny «CtpoeHue
BEILECTBA», TeMa «OCHOBHbBIE MOHATUA XUMUU. CTPOEHUE aTOMay:
1. Onpenenute MOJISPHYIO MacCy 3KBUBAJIEHTa cephl B coequHeHusax: SOz,
SOs,
2. CKOJBKO MPOTOHOB, HEUTPOHOB, 3JIEKTPOHOB B aTOMax 3JIEMEHTOB C
nopsakoBeiMu Homepamu 20, 51, 93? Hanummre mnoJjiHbIE 3JIEKTPOHHbIE
dbopMynbl.  YKakuTe BaJCHTHBIE OJICEKTPOHBI, YHCIO HECIapEHHBIX
AJIEKTPOHOB.
3. Hanmmmure >nekTpoHHBIE POPMYIBI AaTOMOB CEPBl U XpOMa. YKaXKHUTE UX
BaJICHTHBIE AJICKTPOHBI. SBISIOTCS U OHU SJEKTPOHHBIMH aHajoramu? K
KaKOMY CEMEUCTBY OTHOCSITCSI 3TH 3JIEMEHTHI?
[Ipumepsl pa3HOYpPOBHEBBIX 3a7ady M 3aJaHui 1o pasgeny «CtpoeHue

[IpencrasieHue | pemiecTBay, TeMa «XMMUUECKAs CBA3bY:

u cofepxkanue | 1. [IpuBeaute XxapaKTepUCTUKU KOBAICHTHOU CBS3U. [ MOpuan3amus

OLICHOYHBIX 2. OnmmTe MOJIeKyITy BoJibI ¢ mo3utii MBC.

MaTepuasioB 3. Onummre MoseKyJibl BoJsl ¢ no3unuit MMO.

[TpuMmepsl pa3HOYPOBHEBBIX 33]a4 U 3a/laHuil 1o paszzaeny «Oouue
3aKOHOMEPHOCTH XUMUYECKHX MPOLECCOB», TeMa «OCHOBBI XUMUYECKOM
TEPMOJUHAMUKU. XUMHUYECKOE PABHOBECUE:

1. Ilpu BoccranoBnenuu 12,7 r okcuaa menu (II) yrimem (¢ obpazoBanuem
CO) nornomaercs 8,24 xJIx. Onpenenurte sHTANBNNIO 00pa3zoBanus CuO.

2. bynmer mu peakmmsa Clao(r)+2HI(r)=I2(x)+2HCI(r) camonpou3BoisHO
NPOTEKATh B IPSMOM HaNpPaBJICHUU B CTAHAAPTHBIX YCIOBUSIX?

3. B KkakoM HampaBIieHUH BO3MOXXHO CaMOIPOHM3BOJBFHOE IPOTEKAHHE

peaxuu: FeO(x)+CO(r)=Fe(x)+CO2(r) B cTaHIapTHBIX YCIOBUSIX?
[Tpumeps! pa3HOYPOBHEBBIX 33/1a4 M 331aHUi 10 pazaeny «Oouue
3aKOHOMEPHOCTH XMMUYECKUX MPOLECCOBY, TeMa «OCHOBBI XUMHUYECKOM




KUHETHUKHA. KaTtamus):

1. B peakiiun A — B + C ¢ o0muM nopsiAKOM, paBHBIM €JMHHIIE, KOHCTAHTA
ckopoctu k1 = 5-107° ¢ . Onpenenute KoHIEHTpamuIo BemecTs A U B n
CKOPOCTh peakiuu uepe3 1 yac u uepes 5 u, eciau HadajlbHas KOHLIEHTpALUs
A coctapisaiaa 0,2 MOJIB/J.

2. Ilpu mosbimenun Temmepatypsl or 60 mo 70 K koHcTanta ckopocTu
peakuu BO3pociia B JBa pas3a. BbplunMciauTe 3HEPrui0 aKTUBAIMM 3TON
peakuuu

3. Koncranra pacmama paawoaktuBHOro BemectBa cocrtasisger 0,00507.
Onpenenuts BpeMs, B TEUEHUE KOTOPOI'O BEMIECTBO pasyiokutcs Ha 90 %.

IIpuMmepsl pa3sHOYPOBHEBBIX 3aJad M 3aJaHUid 10 pasgeny «PactBopbl u
JpyTHe [UCHEPCHBIE CHUCTEMbI», TeMa «PacTBOpBI 3IIEKTPOJIUTOB U
HEJIEKTPOJIUTOB. JIMCIIEpCHBIE CUCTEMBI», TeMa «PacTBOPBI 2JIEKTPOIMTOB U
HERJIEKTPOJINTOB. /[ucriepcHbIe CUCTEMBIY!

1. Ilpoussenenue pactBopumoctd MgS mpu 25 °C pasuo 2,0-107%
OO0pa3yercst M oOcagoK Cyiabpumaa MarHusi TpH CMEUIMBAHUHM PaBHBIX
06bemoB 0,004 H. Mg(NO3)2 u 0,0006 1. NaxS? CteneHu qUCCOIUALINT BCEX
JICKTPOJIUTOB MPUHATH PABHBIMH CIUHUIIE.

2. [lpuponHas Boja MMeEET CIEAYIOLIUME UCXOAHBIE MOKA3aTelH KadyecTBa:
o0mras kecTkocTh 5,15 MMoub/11, coneconepxkanue 0,47 r/n. ConeBoit coctan
Boabl: 1386 mMr Ca(HCO3)2, 500 mr MgClz ,480 mr NaCl. O6wem BoJbI 5 1.
Onpenenurte KECTKOCTh U COJIeCoepKaHue mocie Na-KaTHOHHUPOBAHUSI.

3. Cxonbko rpammoB cynbdara xenesa (II) (FeSO47H20) namo B3sATH 118
npurorosieHus 300 mu 0,06 H pacTBopa.

[TpriMepsl pa3HOYPOBHEBBIX 33Ja4 U 3aJaHui 10 pazaeny «OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKLUU U 3JIEKTpOXUMHUUYEcKue Inpouecchl. Kopposus
METAJUIOBY, TeMa «OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE peaxkuuu.
DNEKTPOXUMHUYECKHE ITPOLIECCHDY:

1. OmpenenuTe CTENEHH OKUCIEHUS BCEX ATOMOB, BXOJSIIMX B MOJEKYJIbI
BCEX BEIIECTB. YKAKUTE OKUCIUTENb W BOCCTAaHOBHUTENb. PaccraBbre
KO3 (UILIMEHTHl METOJJOM MOHHO-3JIEKTPOHHOTO OajaHca ¢ Y4eTOM Cpefbl, B
KOTOPOH MpoTeKaeT peakuus (Kucnas, menoyHas, HeiTpaipHas):

K2S + KMnO4 + H2SO4 = S + MnSO4 + K2SO4 + H20
HCIO+SO2+H20=HCI+H2SO3.

2. DJIC ranpbBaHUYECKOrO JJIEMEHTA, COCTOSILErO M3 MEJHONO M CBMHIIOBOIO
JJIEKTPOMOB, MOrpykeHHBIX B 1 M pacTBOpsI coselt 3Tux MetamuioB pasHa 0,47
B. Usmenurcs mu D/1C ecnu B3s1H 0,01 M pactBOpbI?

3. Tok cunoit 20 A B Teuenue 30 muH. mpomyckaincs yepe3 pacruias PbCle.
Bbruucnute Maccy BBIJENMBLIETOCs CBUHIA M 00BbEM 00pa3oBaBIIErocs
XJiopa.

Kpurepun
OLIEHKH U
IKaiza
OLICHUBAHHUS
B Oayax

[Ipu BeICTaBIeHWW OayoB 3a BbIMOMHEHHE P33 yduTHIBAIOTCS ClEIyrOIINe
KPUTEPHUU:

1. [IpaBuiibHOCTH BbINIOSHEHUS P33.

2. Brnagenue anropuTMamu pelieHUsl THUMOBBIX 3aJlaHUM, 3aljlaHUPOBAaHHBIMU B
paboueii mporpaMme AUCHUIUIUHEI.

3. BnaseHue cienyaabHbIMU TEPMUHAMH U UCHIOJIB30BAaHUE UX MPHU OTBETE.




4. VYmenne OOBSICHATH, [J€lIaTh BBIBOABI ¥ 00OOIIEHHS, [IaBaTh
apryMEHTHPOBAaHHBIC OTBETHI

5. JIOTMYHOCTD M IIOCIEeA0BATEIbHOCTE OTBETA.

6. JleMoHCTpamusi CIIOCOOHOCTH Tpeajiarath TBOPYECKHE BAPHAHTHI PEIICHUS
3aJIaHHM.

MakcuMajbHOe KoJin4ecTBo 0as10B 3a P33 — 5.

HauMenoBanue
OLICHOYHOI'0
cpe/acTBa

OT4et no JadopatopHoi padote (OJIp)

[IpencraBnenue
U COJEpKaHUE
OLICHOYHBIX
MaTepHaIOB

[lepeuens 3aaHuil ¥ BOMIPOCOB JIJIs 3AIIUTHI TAOOPAaTOPHOI pabOTHI, IEpeYeHb
TpeOOBaHMIA K OTHYETY.

3ananus K 1abopaTtopHbIM paboTaMm 1o pasaeny «CTpoeHue BeiecTBay, TeMa
«OcHoBHbIE MOHATUSA XUMUU. CTpOCHUE aTOMay:

JlaboparopHas pabora 1.1

1) 03HAaKOMUTBHCS C MIPABIIIAMU 110 TEXHUKE O€30MMacCHOCTH U PaCIUCaThCS B
XKypHaiie o Texuuke 6ezomacuoctu (Th) mpu paboTe B XuMudeckon
naboparopuu;

2) paccMOTPETh Pa3InYHbIE BUIbI XUMUYECKON MOCYIbl U U3YUUTH €€
NpUMEHEHHE B 1a00paTOPHOM MPAKTUKYME;

3) BBINOJIHUTH HEKOTOPBIE OTEpaIMH JIAOOPATOPHON XUMHUYECKON TPAKTHKH,
CBSI3aHHBIE C U3MEPEHUEM 00BEMOB JKUIKOCTEN C TOMOILBIO MEPHOI
XUMUYECKON TOCYABI.

Jlaboparopnas padora 1.2

1) BBIIOJTHUTD SKCIIEPUMEHT TI0 OTPEACIICHUIO MOJISIPHON MacChl SKBUBAJICHTA
MeTajIa;

2) o JaHHBIM OTIBITA OMPEEIIUTH MOJISIPHYIO MacCy SKBUBAJICHTa METaJlIa.
CpaBHUB 3KCHEPUMEHTAIBHOE 3HAUEHUE C TEOPETUUECKUM 3HaUYCHHEM
MOJIIPHOW Macchl JKBUBajeHTa MeTaiuia (Mg, Al, Zn), onpenenuTs, Kakou
MeTaJl1 ObLIT B3SIT JUISl peaKuu.

3ananus K 1abopaTopHbIM paboTaM 1o pazzaeny «O01ue 3aKOHOMEPHOCTH
XUMHUYECKHX MPOLECCOBY, TeMa «OCHOBBI XMMUYECKON TEPMOJUHAMUKH.
XUMHUYECKOE PABHOBECHE:

Jlaboparopnas padora 2.

1) coOpath KaJmOPUMETP U BBHITTOIHUTH SKCTIEPUMEHT IO ONPEIETICHUIO
TEII0BOTO 3(pdexTa peakiuu HeUTpaIu3alnu C COOIOICHUEM MTPABUIT TEXHUKH
0e30MacHOCTH;

2) 10 TAHHBIM OIIBITA BBIYMCIIUTD TEIUIOBON AP (PEKT peakiiy HeWTpaar3aluy,
3) 9KcrepUMEHTaIbHOE 3HAYEHNE CPABHUTH C TEOPETUUECKU HAWICHHBIM.

tema «OCHOBBI XUMUYECKOW KMHETHKHU. Karanus»

Jlaboparopnas padora 3.1.

1) IpOBECTH OMBITHI 11O U3YUYCHHIO BIMSHUS U3MEHEHUS KOHIICHTPAIIMA BEIIECTB
Ha XUMHUYECKOE PABHOBECHUE W BIIUSHUS TEMIIEPATyphl HA XUMHUIECKOE
paBHOBECHE.

Jlaboparopnas padora 3.2.

1) BBINOJTHUTD XUMHUECKUN SKCIEPUMEHT MO0 U3yYEHUIO 3aBUCUMOCTH CKOPOCTH
peaKuuu OT KOHIIEHTPALUK PEarupyroluX BEIIECTB U TEMIIEpaTyphbl Ha IpUMepe
B3aMMOJEHCTBHS THOCYNIb(aTa HATPUs C CEPHOU KUCIIOTOI;

2) o JaHHBIM OIIBITA PACCYUTATH OTHOCUTENbHYIO CKOPOCTh PEAKIIMH U
MOCTPOUTH KPUBYIO 3aBUCIMOCTH CKOPOCTH PEAKIIMH OT KOHIIEHTPAITUH
THOCYNb(aTa HATPHUS U OT TEMIEPATyPhI;




3) BBINOJHUTH OMBIT 110 U3YYEHHUIO BIUSHUS KaTalu3aTopa Ha CKOPOCTh
XAMHWYECKOW PEAKIUU.

3amanus k JnabopatopHbiM paboram 1o paszmeny «PacTBopel u apyrue
JUCTIEPCHBIE CUCTEMBI», TeMa «PacTBOpBI ANEKTPOIUTOB U HEAJIEKTPOJIUTOB.
JucnepcHble CUCTEMBI»:

JlaboparopHas pabora 4.

1) mpuroroBute 100 M 5 % (2 %, 3 %, 1 %) pactBopa u3 20 % pacTBOpa
xyopuaa Hatpus (cynbdara HaTpus).

2) paccuMtaTh MOJIAPHYIO KOHIIEHTPALMIO, MOJISIPHYIO  KOHIEHTPAIUIO
HKBUBAJICHTA, MOJISIIbHYIO KOHIEHTPAIUIO, TUTP MPUTOTOBIEHHOIO PacTBOpA.

3amanuss K JgabopatopHeiM  paboram 1o  pazmeny  «OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIMU M 3JIEKTPOXUMHUYECKUEe mpoueccbl. Kopposus
METAJIIOBY:

JlaGopaTtopHas pabora 5.

1) mpoBeCTH OKUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIC PEAKIIMH B PA3IMYHBIX Cpeax
(xuCI0#, HEUTPaJTHLHON U IIETOYHON);

2) OIpeeNIuTh TUI BCEX PEAKIMI OKHUCIICHUS] — BOCCTAHOBJICHUS;

3) ompenenauTh U3MEHSIOUINECS CTENICHH OKUCIICHHUS SJIEMEHTOB B COSAMHEHUSAX
YYaCTBYIOIIUX B OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHAX;

4) cocTaBUTH ypaBHEHHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLUI C y4ETOM
pH cpeapl M KOIMUYECTBa aTOMOB KHCIIOPOJA, WCIOJB3YyS METOJ HOHHO-
AIIEKTPOHHOTO OaslaHca.

3a,I[aHI/IH o pasgeiny «OKHCIUTEIbHO-BOCCTAaHOBUTEIBLHEIC p€aKlluu H

AIIEKTPOXUMHUYECKUE IIPOLIECCHI. Koppo3us METAJIJIOBY, TemMa
«OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEaKIUH. DNEeKTPOXUMUYECKHE
IIPOLIECCHI»!

JlaboparopHas pabora 6.

1) mMO3HAKOMHUTBCS C ONHCAaHUEM W MNPUMEHEHHEM BBIIPSIMUTEIBHOTO
ycrpoiictBa BCA-5K-VY3;

2) MpOBECTH IKCIEPUMEHT B COOTBETCTBHU C €r0 ONMHCAHHEM U COOIIOIEHHEM
TEXHUKU OE30MacHOCTH, COCTaBUTh CXEMBI JIJIEKTPOJIM3a PACTBOPOB COJICH C
yKa3aHHEM IPOJIYKTOB JIEKTPOJIN3a U 00BSICHEHUEM AIIEKTPOIHBIX IPOLIECCOB.
Jlaboparopnas padora 7.1

1) coOpaTh MeTHO-IIMHKOBBIM TajJbBaHMYECKHH JIIEMEHT U HU3MEPUTh €ro
HaTPsOKEHHE,

2) paccuurath JJIC MEAHO-LIMHKOBOTO TaJbBAHWYECKOIO OSJIEMEHTa, €CIH
KOHIICHTpaIusl TOoTeHIHaonpeaesomux noHoB meau pasHa 1 (0,1; 0,01)
MoJib/11, noHoB 1mHKa 1 (0,1; 0,01) Mo/

3) coOpaTh KOHIIEHTPALUMOHHBIN TaJbBAaHUMYECKHHA SJIEMEHT W H3MEPHUTH €ro
HarnpsHKEHUE,

4) paccuurats DJIC KOHLEHTPAIIMOHHOTO TaJbBAHUYECKOTO DJIEMEHTa, €CIH
KOHIICHTpAIHs MMOTeHIMaIonpeaensonmx nonos pasua 0,1; 0,01 moms/m.
JlaGopatopHas pabota 7.2

1) BBIMOJHUTH IKCHEPUMEHT MO U3YyYEHUIO0 KOHTAKTHON KOPPO3UH METAIIJIOB
Y T10 UCCIIEOBAHUIO METOJIOB 3aLIMTHl METAJIJIIOB;

2) MO MaHHBIM OIBITA OMPEAEITUTh BIUSHHUE TPUPOIBl KOHTAKTHUPYIOIIUX
METAJJIOB HA CKOPOCTh KOPPO3UH JKEJIe3a, IUHKA;

3) mnpuBeCTH CXEeMbl HM3YYEHHBIX KOPPO3HOHHBIX 3JEMEHTOB, YKa3aTb
MPOAYKTHI KOPPO3UHU.

3amanus Kk JabopaTopHOW pabore k pazaeny «M30paHHBIC TIaBb», TeMa
«KayecTBeHHBIN 1




KOJIMYECTBEHHBIN aHann3. XUMHS BOALI. XUMHS U DKOJIOTHSY

JlaGopaTtopHas padora 8.

1) BBITIOJIHUTH AHAIUTUYECKHUE PEAKIIUU U U3YUYUTh YCIOBUS UX BBIMOJHEHUS;
2) 3ammcarh B J1a0OpaTOPHOM >KypHaJIE COOTBETCTBYIOIIHME YpaBHEHUS
peaknuii M yKa3aTh aHAIUTHYECKUE YPPEKTHI.

[Tpu BeIcTaBNeHNH OayuioB 3a BhimoiaHeHHEe OJIP yuuThIBalOTCS CIEAYIONTUE
KpUTEpUHU:
oopmIIeHHe OTYETOB 110 JTAOOPAaTOPHBIM paboTam:

Kpurepuun 1) Ha3BaHMe ¥ HOMEP J1TAOOPATOPHOU PabOTHI, 1aTa BHITOIHEHUS,
OLICHKU H 2) ueinb padoThl; 3) 000PYIOBaHUE U PEAKTUBBI;
IKasna 4) TeopeTHYECKUE MOJIOKEHHS; 5) X0 paboThI; 6) 00CYXKICHHE PE3YIHTATOB
OLICHUBAHUS 9KCIICPUMEHTA; 7) BBIBOJIBI.
B Oayax 3amuTta 1a60paTopHON pabOThl BKIIIOYAET OMNPOC IO TEOPETUYECKOM U
IKCIIEPUMEHTAIHLHON YacTH PaOOTHI.
MakcumasnbHoe KoudecTBo 6a/uioB 3a OJIP — 2.
HaumenoBanue | Pedepar (P¢p)
OLICHOYHOI 0
Cpe/cTBa
Tems! pedepaToB o pazaeny «V30paHHbIE BOITPOCH XUMHUI»:
1) Xumnueckas uneHTH(GUKaIUsA 1 aHaTU3 BemlecTB. MnenTudukanus kaTHOHOB
HeopraHumyeckux BemecTs. Mnentudukanus annonos. ['paBuMeTpruecKuii
METOJ aHaIn3a. TUTPUMETPHUYCCKIE METOIBI aHAIN3a. DU3HKO-XUMHUYECKUEC
METOJIbI AaHAJIH3A.
2) Xumus BoJbl. AHOMaJIbHBIE CBOMCTBA BOJBI.
3) XvMHUS B 9KOJIOTHSI.
4) 3amura BO3ylIHOTroO OacceiHa OT 3arps3HEHUs.
[Ipencrasienne | 5) BIOpocs BpeaAHBIX BEIIECTB B aTMOCHEDY.
U COZIepIKaHue 6) Ctounbie BOJibl. MeTOABI OUUCTKH CTOYHBIX BOJI.
OIIEHOYHBIX 7) OuucTKa CTOYHBIX BO/I.
MaTepuajoB 8) Oxpana BoiHOTO OacceitHa.
9) Ucmosnp30BaHHEe KOMIUIEKCOHOB B XHMHUYECKOM aHAITN3E.
10) ®u3uKo-XUMHUYECKHE METO/IbI aHATN3A.
11) CoBpeMeHHbIE METOJIbI aHATIM3a U KOHTPOJIS COCTaBa BOJHBIX PEKUMOB C
HCIIOJIb30BAaHUEM HAaHOTEXHOJOTHUM.
12) Diekrpodopes.
13) DaekTpoocmoc.
14) DnexTpoauanus.
15) doroxuMHUUECKHE pEAKIIUU
Pedepar sBisieTcss CcaMOCTOSTEIbHBIM aHAJTUTUYECKAM 0030pOM HAaydyHOU
autepatypsl. ABTOp pedeparta TOMKEH MPOJEMOHCTPUPOBATH JTOCTHIKEHUE
Kprrepum UM YPOBHS MHPOBO33PEHUYECKON, OOIIEKYIbTYpPHOH KOMIIETCHIIMH, T.€.
OTICHKH 1 MIPOJIEMOHCTPHUPOBATh 3HAHUS O peaTbHOM MHUpPE, O MpobiaemMax, O BEAYIIHUX
KA MHPOBO33PEHUYECKNX TEOPUAX, YMEHHH TMPOSBIATH OIICHOYHBIE 3HAHUA,
OlICHMBAHIA U3ydaTh TEOPETUYECKHUE pPabOTHI, MCIOIb30BATh PasIHMHBIE  METOAbI
B GaLIaAX WCCJIEIOBAHUS, IPUMEHSThH PA3IMYHbIE TPHUEMBI TBOPUYECKOM NESITEITHHOCTH.

[Tnan moctpoenust pabOTHI:
1) Tema;




2) BBenenue. O0beM BBeneHus — 1-2 crpanuipl. COMEpKUT 1eITh, TOCTAHOBKY
npo0sieMbl, 000CHOBaHUE aKTYaTbHOCTH BHIOPAHHOM TeMBI pedepara,
MIOKa3bIBAET TEOPETUUECKOE U MPAKTHUECKOE 3HAUE€HHE BEIOPAHHOTO
UCCIICIOBAHMUS;

3) ocHoBHas yacTh. O0BEM OCHOBHOM yacTu pedepara cocrasiuset 10-12
CTpaHHIl. B OCHOBHOII 4acTH JaeTcsi XapaKTEPUCTHKA OCHOBHBIX MOIXO0/IOB K
PENICHUIO TTOCTABICHHON NTPOOIEMBI, 0COOEHHOCTH 3TUX peleHui. [{uTaTe
JIOITYyCKAKOTCS C COOTIOICHUEM TPaBUII HAYYHOTO IIUTHUPOBAHHUSL.

4) 3akIIo4eHUE, BEIBOBI aBTOpa. O0BEM cOCTaBIIsIeT 1-2 CTpaHUIIBI.
3aKIII0YeHUE TOJHKHO COJIEPKATh COOCTBEHHBIE BHIBOJIBI M OTPAXKaTh MHEHHUE
aBTopa pedepara.

5) 6ubmmorpadus. O6wvem coctarisiet 1-2 crpaHuIlpl; oGopMIIEHUE TOIKHO
cootBercTBoBaTh [ OCT 7.0.5-2008. «bubmanorpadudeckas ccpuika.

6) npunoxenus - pororpaduu, CXeMbl, TAOIUIIBI, TPAPHUKH, JHArPAMMbI U JIp.
Uznoxxenue Tekcta u opopmiieHre pedepara BhIIOTHIIOT B COOTBETCTBHH C
tpeboBanusimu 'OCT 7.32 — 2001, TOCT 2.105 — 95 u 'OCT 6.38 — 90.
CtpaHuIIbl TEKCTOBOW YaCTH U BKIIOYEHHbBIC B HEE MILTIOCTPAIIUH U TaOJIUIIbI
JOJKHBI cOOTBeTCTBOBaTh hopmary A4 o 'OCT 9327-60.
MaxkcumajibHoe KOJIH4ecTBO 0a/10B 3a Pdp — 3

HaumenoBanue
OLICHOYHOI'0
cpeacTsa

CobecenoBanmne (Coc)

[IpencraBnenue
U COJEpIKaHue
OILICHOYHBIX
MaTEpUaJIOB

Bormpocsl 1o TeMaM/pa3z[eJIaM JUCLUININHEL, IPEACTABICHHBIE B IIPUBA3KE K
KoMIieTeHuusM, npegycmorpeHHsiM PIIJI. Borpocs! no paszneny «Crpoenue
BeIIeCTBa», TeMa «OCHOBHBIE MOHATHS XUMUHU. CTPOEHUE aTOMay:

1. UYro mHa3piBaeTCd XUMHUYECKHMM »HKBUBajieHTOM BemiectBa? Kak
paccUMTBHIBAETCSI MOJISIpHAas Macca HKBUBAJIEHTOB MPOCTHIX M  CIIOKHBIX
BELIECTB?

2. Kakue skcmepuMeHTanbHBIE NaHHBIE To3BOMMIM Pesepdopay cosmath
AJIEPHYIO MOJIEIb aTOMa CTPOEHHUS aToma?

3. Kakue npuHIHUIIBI JIeXaT B OCHOBE KBAaHTOBOM TEOpUU CTpoeHHs aToma? B
4eM  CYIIHOCTb  KOPIYCKYJSPHO-BOJHOBOIO  Jyajau3Ma  IIOBEICHHS
MHUKpPOUYaCTHUIL?

4. B 4eM CyIIHOCTb KBAaHTOBO-MEXAHMUYECKOM MOJEIM aTOM Bojopona?
Onumure OCHOBHOE YpaBHEHHE KBAaHTOBOM MEXaHWKM — BOJHOBOE
ypasHenue llpennnrepa. Yo naer ero pemenue?

5. Uro Takoe »HepreTMYecKUi YpoBeHb (ANIeKTpOoHHBIN cioi)?  Kakoe
KBaHTOBOE YHCJIO ONPEAEIsAeT PHEPruro eKTpoHa? Has3oBure OCHOBHBIE
HHEPreTUUECKUE XapaKTEPUCTUKH JIEKTPOHA.

6. CodopmynupylTe NpPUHIMIIBI W TpPaBUIIa 3aMOJHEHUS HJIEKTPOHAMHU
YPOBHEW U MOJYPOBHEH B MHOTOAJEKTPOHHBIX aTomMax. OCHOBHbBIE 3aKOHBI
MUPA IEKTPOHOB.

7. Kakoif puznyeckuii CMBICI MMEET MOPSIKOBBIA HOMEp JIEMEHTa U
IIO4YEeMY XMMHUYECKHAE CBOWCTBA 3JIEMEHTA OMPEEIAIOTCS 3apsSI0M €To
aToma?

8. ITo kakomy mpu3Haky smeMenTsl B [ICD moapasaensiorcs Ha S-, p-, d-, f-




DJIEMCHTEI?

9. Kakue »1eMeHThl Ha3bIBAIOT JICKTPOHHBIMU aHAJIOTaMU?

10. Cdopmynupyiite nepuogudeckuii 3akon .M. Menneneera. HazoBute
MEPUOIUYECKHIE CBOMCTBA aTOMOB.

Bomnpocs 1o pazaeny «CTpoeHue BelecTBay, TeMa « XUMUYECKast CBSI3b:

I. YUro Takoe xuMmuueckass cBs3b?  Ha kakue Tumbl MOJpa3eisioT
XUMHUYECKYIO CBA3b?

2. KakoB MexaHu3M 00pa30BaHUsl KOBAJICHTHON XMMHYECKOW CBS3U?

3. Kakasg xkoBaJleHTHass XUMHYECKas CBA3b SABIAETCS IOJSIPHOW W
HenoJisipHoi? IIpuBennTe npuMepsl BEIIECTB.

4. B 4yeM CymIHOCTb  KOBAJICHTHOM CBSI3U II0 JOHOPHO-AaKLENTOPHOMY
MexXaHu3mMy?

5. HazoBuTe OCHOBHBIE IIOJIOKEHUS METO/JA BAJICHTHBIX CBA3EH.

6. M310>kx1TE OCHOBHBIE MOJIOKEHHUS METOAA MOJIEKYJISIPHBIX OpOUTaIIeH.

7. Onumure MexaHu3M o0pa3oBaHHsS BOJOpojaHON cBs3u? Kak Biuser
BO3HMKHOBEHHUE BOJAOPOAHOM CBSA3H Ha (PH3MUECKUE CBOMCTBA COCAMHEHUIA.

8. Onummre MexaHu3M o00pa3oBaHMs MeTalIMueckoil cBs3u. Hazosure
CBOWCTBAa METAJUIOB, OOYCIIOBJICHHBIE HAIWYHEM B HHUX METaUTHYECKOM
CBSI3H.

9. OnummTe MexaHu3M 00pa30BaHMS M CBOWCTBA MOHHOM cBsi3u. [IpuBeaure
IIPUMEPBI BELIECTB C HOHHON CBA3BIO.

10. OnumuTe XUMUYECKYIO0 CBsI3b B MoJieKyle Nz C TMO3UIMA MeToxaa
BaJICHTHBIX CBS3EH.

11. Onummure xumuyeckyro cBsa3b B Mojekyine HxO ¢ mosunmii merona
BaJICHTHBIX CBS3EH.

12. Kakoii Tun ruOpuam3anuy 3JIEKTPOHHBIX 007akoB B Moiekyine BeHz?
Kakyto npocTpaHCTBEHHYIO KOH(DUTYpalLnIo UMeeT 3Ta MojieKkyia?

BOHpOCBI 1o pasacity O6IJ_II/IG 3aKOHOMCPHOCTH XUMHNYCCKHX ITPOICCCOB,
TeMa «OCHOBBI XHMUYECKOM TEPMOIANHAMHKHU. XumMu4aeckoe PaBHOBECHUCH:

1.Yto u3yyaet XxuMuyeckasi TepMOIMHaMuKa?

2. Kak xiaccupuuupyroT TepMoaMHamMuuyeckue cucrembl? Uro Takoe
apaMeTpbl COCTOSTHUSI CUCTEMBI?

3. Kakue QyHkumu Ha3pBalOT (QYHKUUAMH  TEPMOJMHAMUYECKOTO
COCTOSIHUSA?

4. Yro wu3yyaeT TEPMOXUMHS? Kakne ypaBHeHHs  Ha3bIBalOT
TEPMOXUMHUYECKUMHU?

5. YTo Ha3bIBAIOT TEIUIOBBIM 3()D(PEKTOM XUMHUECKON peakiuu?

6. ChopmynanpyiTe OCHOBHOM 3aKOH TEPMOXMMHUHU.

7.Yto Takoe sHTponus? Kak OHa 3aBUCUT OT arperaTHoro COCTOSIHUS
BelecTBa M TeMmeparypel? Urto umeer Ooiblyi0 SHTponuio: 1 Mojb
KPUCTAJZTMYECKOTO BELIECTBA MJIM MOJIb €ro TMapoB TMpuU TOH ke
Temneparype?

8. Kakue byHKIIUN CIIyXar KPUTEPUIMHU HaIpPaBJIEHHOCTU
CaMOIIPOU3BOJIBHBIX XMMHUYECKUX MPOLIECCOB?

9. Urto Ha3pIBalOT XMMHYECKMM paBHOBecueM? IloueMy OHO sBisieTcs
ITUHAMUYECKUM?

11. Yto Ha3bIBAIOT KOHCTAaHTOM XHWMHYeCKOro paBHOBecHsi? OT Kakux
(akTOpPOB 3aBUCUT KOHCTAHTA PAaBHOBECHS?

12. Kakumum mnapaMeTpaMy  XapaKTEpHU3YeTCs KAKI0€ XUMHUYECKOe




paBHOBecue? K uemy npuBOIUT U3MEHEHUE OJHOIO U3 TapaMeTpoB?

13. B uem cymnocts npunuuna Jle-1larenbe?
Bormpocsl 1o pazaeny «O0mme 3aKOHOMEPHOCTH XUMHYECKUX MPOIIECCOBY,
TeMa «OCHOBEI XUMUYECKON KMHEeTUKU. KaTamus)y:

1. YUto Ha3BIBAIOT CpEIHEN U UCTUHHON CKOPOCTHIO pEeaKIuu?

2. Kak onpeneinsieTcss CKOpoCTb TOMOT€HHBIX M T€TEPOr€HHbIX PeaKInii?

3. Kakue GaxkTopbl BIUSIOT Ha CKOPOCTh PEAKLIUU?

4. ChopmynupyiiTe 3aKOH ACHCTBHUS Macc.

5. Uro Ha3bIBaIOT KOHCTAHTOM CKOpPOCTHM XMMHUecKoil peakunn? Kaxos
busznyecKuil CMBICT 3TOW BEIMYMUHBI? 3aBUCUT JIU KOHCTAHTAa CKOPOCTU OT
TEMIIEPATYPBI, IPUPOABI PEArMPYIOIIMX BELIECTB U X KOHLIEHTPALIUNA?

6. Uto Takoe MOJIEKYJIIPHOCTh U MOPSIIOK PEaKIK?

7. Kakue 3aKkOHbl ONMCBIBAIOT 3aBUCHUMOCTH CKOPOCTH pEaKUUu OT
Temneparypbl? UTo mokaspiBaeT TemrepaTypHbId KOA(PGUIUEHT CKOPOCTH
peakuuu?

8. Uro Takoe 3Heprusi akTUBalluu, aKTUBUPOBAHHbBIN KOMILJIEKC?

9. Ecnu nns OBYyX peakuuid: a) OAMHAKOBBI KOHLEHTPALMU pEearupyromux
BEIIECTB U TEMIIEPATypa, TO YeM OIpPEAETSETCS pa3indie B X CKOPOCTSX; 0)
OJINHAKOBBI KOHCTaHTBl CKOPOCTH, TO IMpPH KAKUX YCJIOBUAX OyayT
OJIMHAKOBBIMU UX CKOPOCTHU?

10. B yeM cCymHOCTb TOMOT€HHOTO M reTreporeHHoro kartanuza? . Kak
M3MEHSETCSl SHEPTUsl AKTUBALIUM B IPUCYTCTBUU KaTajiu3aTopa’?

Bonpocel no pasgeny «PacTBopbl u Apyrue QUCIEPCHBIE CHCTEMBD», TeEMa
«PacTBOpBI AIEKTPOIUTOB U HEAIEKTPOIUTOB. [[UCIIEpCHBIE CHCTEMBI»:

1. B 4yem pa3zHuLia MEXy paCTBOPaMH JIEKTPOJIUTOB U HE 3JIEKTPOIUTOB?

2. Kakue BelecTBa MoJBEprarTcs MEKTPOIUTUIECKON JUCCOLUALUN?

3. Kakue BenMunHBbI SBISIIOTCS KOJIMYECTBEHHOW XapaKTEepUCTUKOM Ipoiecca
AIEKTPOIUTUUECKON AUCCOMAITIH?

4. Yto Ha3bIBaeTCs aKTUBHOM KOHIICHTpAUUEN WM aKTUBHOCTBHIO? B Kakom
COOTHOIICHUU OHA HAXOUTCS C AaHATMTUYECKON KOHIIEHTpaluen?

5. Yro Ha3bIBaeTCsI MOHHOM CHJION pacTBOpa M KaK OHA OINpEAeIsaeTCs?

6. Kakoe 3HaueHHe nMeeT BOJOPOIHBIN MTOKa3aTesb B pa3InYHbIX cpeax?

7. Yro Takoe ruponaun3?

8. Bcerma nm HeWTpanbHOCTH pacTBOpa COJIM YKa3blBa€T Ha OTCYTCTBHE
ruaponuza’?

9. Kakue TUIBI AMCTIEPCHBIX CUCTEM BbI 3HaeTe?

10. Yto Takoe koaryssmus? Kakue criocoObl Koaryssiiuu Bel 3HaeTe?
[Tpumeper BompocoB mo pazfeny «OKHCIUTEIbHO-BOCCTAHOBUTEIBHbBIE
peaKkuu M DIIEKTPOXMMHYECKHE mpoueccel. Kopposus meramioB», Tema
«OKHUCIINTEIbHO-BOCCTAHOBUTENBHbBIE peaxkuu. DNEKTPOXUMHUYECKHE
IIPOLIECCHI»:

1. Kak knaccupuuupyroTcss OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE peaKIIUU?
2.Kak ompenenuTs HampaBlICHHE OKHCIUTEIBHO-BOCCTAHOBUTEIBLHOM
peakuun?

3. Kak Bnuser cpena Ha TpOTEKaHHWE OKHUCIUTENHHO-BOCCTAHOBHTEIBHBIX
MPOLECCOB?

4. Kakue mporiecchl Ha3bIBAIOTCS dJIEKTPOXUMHUYECKUMHU?

5. Ha kakue qBa Tuma moapasuemnstoTcs JIEKTPOXUMHUIECKHE TTPOIIECCHI?

6. Kakum o0Opa3oMm 3ammucChIBalOT YCIOBHO CXE€MYy TaJlbBaHHYECKOTO




areMeHTa’?

7. B yem npuunHa BOZHUKHOBEHUS 3JIEKTPUUECKOTO TOKA B TaJbBaHUYECKOM
areMeHTe?

8. Uro Ha3bIBaeTCsA DIICKTPOIU30M?
AIEKTPOJIN3?

9. Kak mporekaer mpouecc OKHCIEHHUS MpU MPOBEACHUH 3JEKTPOIH3a C
AKTUBHBIM PACTBOPUMBIM aHOJOM?

10. Koppo3usi MeTasos.

HpI/I KaKnX YCIOBHAX BO3MOXCH

[Tpumepsr Bompocsl 1o paszgeny «M30paHHble r1aBb», Tema «PacTBOpbI
AJIEKTPOJIUTOB U HEAIEKTPOIUTOB. J{UCTIEPCHBIE CUCTEMBD:

1. KauecTBeHHBIN aHATU3.

2. KonnuecTBeHHBIN aHAIIN3.

3. Xumnueckas uaentuukanus. KauecTBeHHBIN M KOJTMYECTBEHHBIN
aHau3. 4. AHATUTHUYECKU CUTHAJ, XUMUYECKHE METO/1bl aHanu3a. OU3nKo-
XUMUYECKUE METObI aHATN3A.

5. ®u3nyecKue METO bl aHAIIN3A.

6. [ToTeHIMOMETPHUSAN KYJIOHOMETPHS, MTOJISIpOTpadusl.
7.Xpomatorpadus.

8. [IpuMeHeHre OTMMEPHBIX MaTepHUaIoB B dHepreTuke. [lomumepsr u
onuroMepsl. 9.MakpooMoOeKybl, XUMUS HAHOCTPYKTYD .

10. XuMus ¥ IKOJIOTHSI.

[Tpu BICTaBIIEHUH 0AJUIOB YYUTHIBAIOTCS KPUTEPUU:
1. 3HaHue NOHSTHI, onpeneneHnui

Kpurepuun
OLICHKH 1 2. Bnanenue cnienualibHBIMU TEPMUHAMHE U HCIIOJIB30BAHUE HX IIPH OTBETE.
KA 3. VYmenue O0OBICHATH, JenaTh BBIBOALI W 000OIIEHHS, JaBaTh
APTYMCHTUPOBAHHBIC OTBCTHI.
OIICHUBAHUS
B Oaruiax
6 MaxkcumanbHoe Koan4YecTBo 6a10B 3a Coc - 10
HanMeHoBaHHe Koutpoannas padora (KutP)
OLIEHOYHOT0
cpeacTBa
KoMIuiekT KOHTpOIBHBIX 3aJIlaHUi 110 BapruaHTaMm 1o pasneny OOomue
3aKOHOMEPHOCTH XMMUYECKUX MPOLECCOB», TeMa «OCHOBBI XUMUYECKOMN
TEPMOJIMHAMUKHA. XUMHUUECKOE PABHOBECHEY:
[IpencraBnenue Bapuanr 1
U COJIepKaHue
OLCHOYHBIX 1. BeraucuTe TemnoBoit 23pPeKT peakiuy Ipu CTaHAAPTHBIX yCIOBHIX
MaTepuaioB

2Mg(x)+ CO2(1) = 2MgO(x)+ C(rpadur).
2. PaccuuraiiTe 3HaUeHHE AG§98 peaKknuu

Pb(x) + CuO(k) = PbO(k) + Cu(x)




n YCTAaHOBHUTC, B KaKOM HaIlrpaBJICHUHN OHa MOKET MMPOTCKATh
CaMOTIPOM3BOJILHO NIPU CTaHAAPTHBIX YCIOBHUSX.
3. Ucxonnble koHueHTpauu okcuaa azora (II) u xnopa B cucreme

2NO +Cl, B 2NOCI

cocTaBiIaAloT coorBeTcTBeHHO 0,5 mons/m u 0,2 Monw/n.  Brerumciure
KOHCTAHTY paBHOBECHS, €CJIM K MOMEHTY HACTYIUJICHUsS pPaBHOBECUS
npopearuposaio 20% okcuza azora (1I).

Bapuant 2

1. Beruucnure TernoBoi 3¢((eKT peaknuuu BOCCTAHOBJICHUS OKCHJA IIMHKA
yriem ¢ oOpasoBanuem CO, ecnu Tteriota oOpasoBaHus ZnO(x) mpu

CTaHJAPTHBIX yCIOBUAX paBHa —348 x/[/MOJIb.

2. YCTaHOBHUTE BO3MOXKHOCTB (I/IJ'H/I HeBOSMO}KHOCTB) CaMOIIPpOU3BOJIbHOT'O
MMPOTCKAHUA PCAKIIUU

CuO(k) + Ha(r) = Cu(x) + HoO(x)

IIpU CTAaHAAPTHBIX YCIIOBUAX. OtBeT MMOATBCPAUTEC PACUCTOM.

3. IIpu HekoTOpoil TemmepaType paBHOBECHbIE KOHIIEHTPAIMU PEarcHTOB
00paTUMON XMMUYECKOMN peaKIuu

2A(r)+B(r) B 2C(r)
COCTaBUIIH [A]=0,04 momnb/7, [B]=0,06 momb/n, [C]=0,02 momb/m.
BrrurcnuTe KOHCTaHTY PAaBHOBECHSI U MCXOJHBIC KOHIIEHTPAIIMU BEIIECTB A
u B

Bapuant 3
1. Ucxons u3 TemiaoThl 00pa3oBaHUs Tra3000pa3HOTO JHUOKCHA Yriiepoja

(AH 898 = —396,3 kJ[>k/MOJIb) ¥ TEPMOXUMHUYECKOTO YPABHEHHUS

C(rpadut) + 2N2O(r) = CO2(r) + 2No(1) ;  AH =-—557.,5 xIx
BBIUUCIIUTE TEIUIOTY 0OpazoBanus NoO(T).

2. Moxuo mm  okcua kene3a FeO BOCCTAaHOBUTH ATIOMHUHHEM TIPH
CTaHJApPTHBIX YCJIOBUAX? OTBET MOATBEPAUTE PACUETOM.
3. BeruucnuTe KOHCTaHTY paBHOBECHS 00paTHMON peakInu

2S02(r) + O2(r) B 2S03(n),

ecnu paBHOBecHast KoHeHTpanus [SO3]=0,04 Moxnb/i1, a MCXOJHBIE KOHIICH-
tpauuu Bemects [SO2]=1 mons/n, [02]=0,8 mons/m.

Kommrext KOHTPOJIbHBIX 3aJIaHUH 110 BapuaHTaM 110 pa3acilty O6H_[I/Ie
3aKOHOMECPHOCTHU XUMHNYECKUX MIPOIECCCOB», TEMA «OCHOBBI XUMHYECKOH
kuHeTHKH. Katammsy:

Bapuanr 1

1. Ha ckoJbKO TPagaycoB CIEIYET MOBBICUTH TEMIIEPATypPy CHCTEMBI, YTOOBI

CKOPOCTh IIPOTEKaHUs B Hell peakiuu Bo3pocia B 30 pa3 (Y=2,5)?
2. Bo CKOIIBKO pa3 clieflyeT YBEINYUTh KOHIICHTPAITUIO BOJJOPOJIA B CHCTEME




N2 + 3Hy = 2NH3,
4T00BI CKOPOCTh peakuuu Bo3pociua B 100 pa3?
3. B peaknuu npu u3sMeHeHUU HadainbHON KoHIeHTpamuu oT 0,502 mo 1,007
MOJIB/TT TIEPHOJ TOJypacmana yMeHblmaercss or 51 mo 26 c. Berumcnure
MOPSIIOK PEAKIIMH ¥ KOHCTAaHTY CKOPOCTH.

Bapuant 2
1. Bo CKOJBKO pa3 cleayeT yBEIUYUTh KOHIICHTPALMIO OKCUJA YTIepoja B
CUCTEME

2CO=CO2 +C,
9TOOBI CKOPOCTh PEaKIIUU yBEIUIHIACh B 4 pa3a?
2. Temneparypublii KO3(h(GUIMEHT CKOPOCTH pEaKIUH Pa3lI0oKEeHUS
nonosonopoaa 2HI=H2+I2 paBen 2. Bpluncinure KOHCTAaHTY CKOPOCTH 3TOH
peakuuu pu 674 K, ecnmm ipu 629 K koHcTaHTa ckopocTd paBHa 8,9-10-5
a-moJib-1-c-1.
3. Omnpegenure nopsiaok peakuun 2CO = COz + C npu T = 583 K, ecnu
napnenne 3a 30 MuH ymeHbmmiIock ¢ 1,049-10° 1o 0,924-10° Ia, a 3aTeM 3a
TOT K€ MPOMEXYTOK BPEMEHH C 0,714-10° 1o 0,624-10° [1a, V = const.

Bapuant 3
1. CkopoCTh XMMHYECKON peaKIuu
2NO(1) + O2(r) = 2NO2(1)
Opu  KOHIEHTpauusx pearupyromux BemecTB [NOJ=0,3 mons/n  u
[02]=0,15 monb/n  cocraBuna 1,2 10-3 Mouib/(J1-c). Haiinure 3HaueHue

KOHCTaHTbI CKOPOCTH PEaKLUH.
2. Ilpu mosbrmenun temmepatypsl or 60 mo 70 K koHcTaHTa CKOpOCTH
peakuuu BO3pocia B JABa pas3a. BpluMciauTe 3HEPrUI0 aKTHBALMM 3TON
peakuuu.
3. Hanummre  Bblpa)keHHE  JUISI  CKOPOCTH  XMMHYECKOM  peakiud,
MPOTEKAIOIIEH B TOMOT€HHOM CHCTEME 10 YPABHEHUIO
A+2B=AB»

Y OIIPENIETIUTE, BO CKOJIBKO Pa3 YBEIUUUTCS CKOPOCTh 3TOM peaklnu, €CIu :

a) KOHLIEHTpalus A yMEHbIIUTCS B 2 pa3a;

0) KOHILIEHTpaus A yBeJIUUUTCS B 2 pa3a;

B) KOHIIeHTpalus B yBenuuurcs B 2 pasa.

[Ipumepsl BompocoB 1o pazgeny «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuMu M 3IIEKTpOXUMHUYecKHe mnporecchl. Koppo3us meramioB», Tema
«OKHCTUTETbHO-BOCCTAHOBUTEIIbHbBIE peaKkiuu. DNEeKTPOXUMHYECKHUE
IIPOLIECCH»:

Bapuanr 1

1. Ha ocHOBaHMU 3JIEKTPOHHBIX ypaBHEHUH paccTaBbTe KO3((UIIMEHTHI B
YPaBHEHHUAX PEaKLMH, UAYIIHX II0 CXEME:

KMnOg4 + P + H2SO4 — H3PO4 + K2SO4 + MnSOy4

2. Paccuuraiite DJIC raibBaHHYECKOTO JIEMEHTa, 00pa30BaHHOTO MarHHEM
U [IMHKOM, TIOTPYKCHHBIMU B PACTBOPHI UX COJIEH C KOHIEHTPALUSIMUA HOHOB

[M92+]:1,8'10'5 , [Zr12"']=2,5'10'2 MOJIB/ II.




3. Ilpu snextponuse BogHoro pactBopa SnClp Ha aHone Beienmioch 4,43
autpa Clp (ycnoBust HopManeHbie). Kakoe BemecTBo u B KaKOM KOJIHYECTBE
BBIJICJIMIIOCH HA KaToje? HanuimmTe cxemy 2JIeKTpoIIu3a.

Bapuant 2

1. Ha ocHOBaHMU 3JIEKTPOHHBIX ypaBHEHUH paccTaBbTe KO3((UIMEHTH B
YPaBHEHHUAX PEaKLMH, UAYIIHUX II0 CXEME:

KOH + Clp = KCI + KOCI + H20.

2. CocTaBbTe CXEMY KOHIICHTPAIHOHHOIO TaJbBAaHMYECKOTO DIIEMCHTA:
CepeOpsIHBIN DJIEKTPOJ B PACTBOPE €ro COJNH C [Ag"‘]=10'4 MOJIB/TT U

cepeOpsIHbIN 3JEKTPOJI B PacTBOPE C [Ag"’]:10‘5 MOJIb/ JI. YKaXHUTe, KaKou
W3 DJIGKTPOJOB OymeT aHoIoM, Kakod - katomoM. Paccuuraiite 3/C
2JIEMEHTA.

3. Kakoii 00bpeM kuciaopoza (H.y.) BBIACTUTCS IPU MPOIYCKAaHUH TOKA CHIIOH
6 A B Teuenue 30 MuH uepe3 BonHbli pactBop KOH? Hanumure cxemy
AJIeKTpoJu3a BogHoro pactBopa KOH.

Bapuant 3

1. Ha ocHOBaHWHM 3JIEKTPOHHBIX YpaBHEHHH paccTaBbTe KOA(PQOHUIIMEHTHI B
YPaBHEHUAX PEAKLUN, UAYIIUX 110 CXEME:

KMnOg4 + K2S + HoO — MnO2 + KOH + S

2. Paccunraiite DJIC ranpbBaHMYECKOTO 3JEMEHTA, COCTOSIIETO U3 JIBYX
MEIHBIX IJIACTHH, MOTPYKEHHBIX B PACTBOP COJHM MEIU C KOHIIEHTpAlHUen y
oxHoro u3 snekrponos [Cu2t]=1,0 mons/ 1, a y apyroro - [Cu2t]=10-
3 Mous/m.

3. Keneznoe N3JACIIUE TMOKPBIJIM KaJIMHEM. AHO}IHBIM UJIIN KaTOAHBIM
aBIsieTcsl 3T0 MOKphITHe? CocTaBbTe IIEKTPOHHBIE YpaBHEHHUs aHOJHOTO U
KaTOJIHOTO TPOIECCOB KOPPO3HH ATOTO M3JIEIHUS BO BIIAXKHOM BO3JyXE U B
COJISTHOM KHUCIIOTE.

Kpurepun
OLIEHKH U
IKaiza
OLICHUBAHHUS
B Oayax

[Tpu BhIcTaBeHNM 6ayuIOB 3a BhIMoNHeHHEe KHTP yuuThIBatoTcs cnenyromue
KpUTEPUU:

1. ITpaBuiibHOCTH BbINIOJIHEHUS KHTP.

2. Bnagenue anropuTMaMy pelieHus: TUMOBBIX 3a/1aHui, 3aIUIAaHUPOBAHHBIMU
B paboyeil mporpaMMe AUCHUIUINHBL.

3. Bnanenue cnenuanbHBIMA TEPMHUHAMU U UCIIOJIB30BaHUE UX IIPU OTBETE.
4. ApryMEeHTHUpPOBaHHbBIE PELLICHUS.

5. JIorM4HOCTP W MOCJIENOBAaTENBHOCTh PEIICHUs 3aJaHUM KOHTPOJBHOM
paloThI.

MakcuMajibHOe KoJindecTBo 0as10B 3a KurP — 5.




4. @oH/1 OLIEHOYHBIX CPECTB MPOMEKYTOYHOM ATTECTALNH

HaunmenoBanue
OLIEHOYHOT'O
CpEACTBA

OK3aMeH

IIpencrasienue
U COZIep)KaHue
OLICHOYHBIX
MaTEepUaJIOB

O1ieHOYHBIC MaTePHAJIBI JJIs1 IK3aMEHa COCTOAT U3 KOMILIeKTa OmieToB (25
HITYK) C 33aHUSIMUA T€OPETUIECKOTO U MPAKTUIECKOTO XapaKTepa s
IIPOBEPKU IIPAKTUYECKUX YMEHUIN

[Tprmepsl SK3aMEHAIIMOHHBIX OUIIETOB:
bumer Ne 1

Bompoc 1: I[Ipeamer xumun. 3HaueHUE 3HAHUH B 00JIACTH XUMUU JJIS
WHKEHEPOB-3HEPre€TUKOB U B XKU3HEAEATEIbHOCTU. OTBET MOSICHUTE.
BpIuucianTe MOJIIPHYIO MacCy 3KBUBAJICHTA CEPHOM KHMCIIOTBI, €CIIU B
peakuuio BeTynuio 12 r maraus v 24,5 r CEpHON KHCIIOTHI.

Bompoc 2: I'maponus coneit. Kakyro peakiuio J0IKHbI UMETh PACTBOPbI
cnenyromux cojeit: NaCN, ZnClz. OTBeT moATBepAUTE COOTBETCTBYIOIIUMHU
MOJIEKYJIIPHBIMU U HOHHO-MOJICKYJISPHBIMU YPaBHEHUSIMU.

Bonpoc 3: Ot kakux (pakTopoB 3aBUCUT CKOPOCTh XUMUYECKON peaKuu?
[TpuBeauTe GOPMYIHPOBKY OCHOBHOTO 3aKOHA XMMUYECKOH KUHETUKHU.
Peakuus uaet no ypaBHEHUIO:

2NO+02 = 2NO:a.

Konnentpanus okcuaa azota Obiia paBHa 0,8 MoIb/1, a KOHIEHTpALUs
kucinoposa pasHa 0,6 Mois/n. Kak m3MEHUTCS CKOPOCTh PeaKnu, eCln
KOHLICHTPALMIO KUCJIOPO/Ia YBEIUYUTh B TPH pa3a, a OKCUJIA a30Ta B YEThIPE
paza?

buier Ne 2

Bomnpoc 1: ChopmynupyiiTe IpUHLIUIIBI U TPaBHJIa 3alI0JTHEHUS
AJIEKTPOHAMH YPOBHEHN U NMOAYPOBHENW B MHOT03JIEKTPOHHBIX aTOMaX.
SIBAAIOTCS JINM DIEKTPOHHBIMU aHAJIOTAMU DJIEMEHTHI C TIOPSAIKOBBIMU
Homepamu 19 u 29?7 OTBeT MosICHUTE.

Bonpoc 2: Xumndeckoe paBHosecue. [Ipunnun Jle [llarense. Ykaxure,
OyJeT U MOBBIIICHNE JaBJICHUS CMEIIAaTh PABHOBECHE B TOM e
HaIpPAaBJIEHUH, YTO U TOHWKEHUE TEMIIEPaTypPbl

CHa4 (1) + S (1) <> CS2(1) +H2S(T) AH>0.

Bonpoc 3: B kakoMm Koinu4ecTBe BOABI ClleyeT pacTBOpUTh 30 I Xj10puaa
HaTpHs )1 ony4deHus 7%-Horo pactBopa’?

buiter Ne 3

Bompoc 1: I[IpuHuume! 1 npaBuiia 3al0JHEHNS dJIEKTPOHAMH YPOBHEH,
noypoBHeH, opouTtaneil. Hanummre s1eKkTpoHHbIE (hOPMYIIBI SIEMEHTOB C
MOPSIAKOBBIMU HOMepaMu 22 u 23. Ykaxure ux nosoxenue B [1C3, uncio
HECIIapEHHBIX AIEKTPOHOB.

Bomnpoc 2: CkopocTs xuMuueckoil peakiiii. OCHOBHOM 3aKOH KHHETHKH.
CKOpOCTbh XMMHUYECKOHN pEaKIINU

2CO + 02 =2CO02

IpY KOHIICHTpaImsx pearupytomux Bemects ¢ (CO) = 0,3 monp/1, ¢ (02) =




0,15 mons/n paBHa 1,2-10-3 mone-1-c’t. BeraucuTe KOHCTAHTY CKOPOCTH
peaKkiuu.

Bomnpoc 3: Beruncants maccy Bozbl, HEOOXOAMMYIO ai1s pacTBopenus 20 r
xjaopuaa Hatpus s nosrydeHus 10%-noro pactBopa? Berunciauth
HOPMaJIbHOCTh U MOJISIPHOCTH IIPUTOTOBJIEHHOT'O pacTBOpA.

bumner Ne 4

Bomnpoc 1: Monnas xumMuieckas cBsi3b. MexaHu3M ee 00pa30oBaHusI.
Hanumumre nosHbIe 351eKTpOHHBIE (OPMYIThI 371eMeHTOB 34 u 47. Ykaxure
BaJICHTHBIE 3JICKTPOHBI, YUCIIO HECIIAPEHHBIX 3JIEKTPOHOB.

Bompoc 2: I'mpponus coneil. Becerna mu HEMTpanbHOCTh pacTBOpa COIU
YKa3bIBaeT Ha OTCYTCTBUE THAponn3a? Hanumure ypaBHEHMs peakuuii
TUAPOIN3a B MOJIEKYJISIPHOM U MOHHO-MOJIEKYJIsipHOM Bujie Juist NHaF,

FeCls, NaxSOs.

BOHpOC 3: Paccuuralite CTAHAAPTHYIO OHTAJIBIINIO U CTAHAAPTHYIO
SHTPOIIHIO XHUMHYCCKOH pCaKkuuu:

2NH3(r) + SO3(r) + H20(1) = (NH4)2SO04(k)
buier Ne 5

Bompoc 1: OcHOBHBIC TOHATHUSI XUMHUUECKOM KuHeTHKH. [IpaBuio BaHt-
I'odda. YpaBaenue Appenunyca. Ha cKkoJbKO TpajyCoOB HY)KHO TIOBBICUTh
TEMIIepaTypy, YTOObI CKOPOCTh peakiuu Bo3pocia B 81 pas?
TemmneparypHsliii K03 duiuent pasex 3.

Bompoc 2: Koppozus. MeTozs! 3a1uThl 0T Koppo3uu. OnummTe npouece
prKaBJICHUS JKeJle3a BO BIaxHOH atmocdepe. Hanummre ypaBHeHus

COOTBETCTBYIOLIUX PEAKIIUH.

Bompoc 3. Beruncaure pH 0,05 M HCl u 0,05 M CH3COOH.

Kpurepun
OLIEHKH U LIKajia
OLICHUBAaHMS
B Oajuiax

Ot 36 10 40 GayI0B OLIEHUBAETCS OTBET, KOTOPBIN MOKA3bIBAET MIPOYHBIE
3HAHUSI OCHOBHBIX ITPOLIECCOB M3y4aeMOl MPeIMETHON 00J1acTH,
OTIIMYAeTCs TTyOWHOM U MOIHOTON PACKPBITHSI TEMBI; BIAJCHHIE
TEPMHHOJIOTHYCCKHIM aIapaToM; yMEHHUE OOBSACHAThH CYITHOCTD, SIBJICHHH,
MPOIIECCOB, COOBITHIA, JIeNaTh BBIBOIBI U 00001IIEHUS, 1aBaTh
apryMEHTHPOBAHHBIE OTBETHI, TPUBOIUTEL IIPUMEPHI; CBOOOHOE BIIaJICHUE
MOHOJIOTHYECKON PeUbl0, IOTUYHOCTh U TOCIEeI0BATEIbHOCTh OTBETA.

Ot 31 o 35 GanoB OLIEHUBAETCS OTBET, OOHAPYKUBAIOLINI POYHBIE
3HAHMSI OCHOBHBIX MPOIIECCOB U3y4aeMOn MPeIMETHOM 00IacTH,
OTJIMYAETCS TITYOWHOM | TTOJTHOTON PACKPBHITHSI TEMBI; BIIAJICHHE
TEPMHHOJIOTHYECKHUM aIllapaToM; yMEeHHE OOBSICHATh CYIIIHOCTh, SIBJICHUH,
MIPOIIECCOB, COOBITUH, J€NIaTh BBIBOIBI K 00OOIIEHNUS, JaBaTh
apryMEHTUPOBAHHBIE OTBETHI, IPUBOIUTH MPUMEPHI; CBOOOTHOE BIIaICHUE
MOHOJIOTHYECKON PeUbl0, JIOTUYHOCTh U MOCJIEeI0BAaTeIbHOCTh OTBETA.
OpnHako MOMycKaeTcsl 0J{Ha — IBE HETOYHOCTHU B OTBETE.

Ot 20 10 30 6GamIOB OIIEHUBAETCS OTBET, CBHJIETEIbCTBYIOIINMA, B
OCHOBHOM, O 3HAHUU MPOIIECCOB N3y4aeMOi MpeAMETHOI 00acTH,




OTJIMYAIOIIUIACS HEIOCTATOUYHOMN TJTYOMHON 1 TTOJTHOTOM PaCKPBITHS TEMBI;
3HaHUEM OCHOBHBIX BOIIPOCOB TEOPHUU; CJIa00 cPOPMUPOBAHHBIMU
HaBbIKAMU aHANU3a SBJICHUH, IPOLIECCOB, HEJOCTATOUYHBIM YMEHHEM J1aBaTh
apryMEeHTHUPOBAHHBIE OTBETHI X [IPUBOJAUTE IIPUMEPHL; HEAOCTATOYHO
CBOOOJHBIM BJIaJICHUEM MOHOJIOTHUECKOHN peyblo, IOTUYHOCTHIO U
MOCJIEIOBATEIBHOCTBIO OTBETA. JlomycKkaeTcsi HECKOJIBKO OIMOOK B
COJIep’KaHUU OTBETA.

MaxkcuManbHOE KOJIMYECTBO OAJIJIOB 3a BBIMOJIHEHUE TPAKTHYCCKUX
3amannii — 20
MaxkcuMalibHOE KOJIMYECTBO 0aJUIOB 3a dK3ameH - 40
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