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[Tpodune noaroTOBKH:
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PagyneTeT: TEXHOIOTHH H JH3aHHA
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Kype: 1 Cemectper: 1,2
Ounasn popma obyuenns
Jlexuun 36 yac./] z.e. (16 uac.*) JK3amen 1,2 cemectp
IMpakTHYECKHE 3aHATHS - yac./ -3.e. { wac.*) 3a4eT -
JlaGopatopHbie 3aHATHA 72 yac./2 3e. (8 uac.*)
Kypcogsoe npoekTHpOBaHHE -yac./-3.e.
CamocToarensHas pabora 168 yac./4,43e. (B
T.4. KOHTpOb 63 u)
Beero 360 4ac./10 z.e.
B.1.u. konTakTHaa pabota 192 4ac.
*B T.4. B HHTEpakTHBHOH dopme (24 yac.*)
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Pabouas npopamMma cocmaenela Ha OCHOBAaHuU medymu_tux HOPMAamMUBHBIX aG@MEHmDE.‘

|.DegepanbHOr0o rocyAapcTBEHHOTO 00pa30BaTeNbHOrO CTaHAApTa BEHICIIETO
oOpasoBanus no HanpasineHuio 38.03.07 «TosaposeseHue» (yposeHb Oakanaspuarta),
peanmusyemoil B cootBeTcTBHH ¢ PI'OC BO, yrBepxkneHHEIM mpHKazoM MunoOpHAyKH
Poccuu ot 12.08. 2020 Ne 985

2. bazogoro yuebuoro mnana. Hanpagsnenue: 38.03.07 «TopapoBeeHues»

3. OOpazoparensHoii mporpammel. Hampaenenme: 38.03.07 «Tomaposenenue»,
npo¢inE NOArOTOBKH « ToBapoBeNeHHe H SKCIIEPTH3a HEIIPOIOBONECTBEHHBIX TOBAPOBY

4. Pabouero y4ebHoro mnana. Hanpasnenwe: 38.03.07 «ToraposeneHnue»,
(kpamudukauma (cremens) «bakanaBp»). Ilpodune momrorokm «ToeapoBemeHne wu
JKCIEePTH3a HENpPOIOBONLCTBEHHBIX TOBapoB». — Hosocubupck: Hoeocudupckuii
TexHonorndeckuii MHCTUTYT (dunuan) ®I'BOY BO «Poccuiickuii rocynapcTBeHHBIH
yauBepcuter WM. A.H.Koceiruna (Texsomormu. [lusaiin. HMckyccreo)». YTBepkaeHo
yuersiM cosetoM HTH (dumuan) PI'Y um. A H.Kocsiruua

PaspaboTynkmu: é_,?a .

KaH.XHM.HayK 5 INotymunckas E. B.
PenenseHT: D

IIOLL., KaHJ.XHM.HayK @ﬁi{f Eruna H.C.

Pabougas nporpamma paccMoTpeHna Ha 3acenaHud kadenpsl XX TuT (mporokon Nel

or 30.08.2021).

3aB. kadenpoit XXTuT

JIOLl., KaHJ.XHM.HayK ’r/} ﬁ(/) Eruna H.C.
Hexan @Tu/l
IOLl., KaHI.TeXH.HayK % i ApuunoBa E.B.
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Peuensna
Ha pafo4ylo NporpaMmy AHCUHMIHAR XuMus ocHoBHoill npodeccnonansnoii 06pasosaTensHoil NPOrpamMseI HTH
(pmanana) PT'Y nm.A.H. Koceirnna no Hanpaenennio 38.03.07 Tosaposeaenue, npodunt «Tosaposenenne u
IKCNEPTHIA HEMPOAOBOTLCTEEHHEIX TOBAPOBY

B cooreercreuy ¢ ®IOC BO no nanpaegnenneo 38.03.07 Torapoeenenne, npodHne « TopapoBenenne H IKCNEpTHIA
HEMPOIOBOILCTBEHHEIX TOBAPOBY, NHCLMILTHHA H3y4aeTcA B pamkax 6noka B1. PaspaGoraukom pabouei mporpaMmel
micunns! (PTLT) «XuMua» spaseTca kanaxum.Hayk kadenpst XXTuT HTH (dummana) PTY um.A.H. Kocririna

Morviunckas E.B.
M KPHTEPHH OLEHKH PIIT OTMETKA @
Friy COOTBETCTEBHH
1 Lleny HayueHHA OJUCLHITHHEL Ia
2 Llenu cooTHECEHS! ¢ OOMIMMHM LEAAMH OCHOBHOH obpasoBaTensHoi nporpammel | Ja

(OIOIT), & TOM 4HCNE
- HMEIOT MEIIHCLHTHHAPHELH XxapakTep,
- CBA3AHHE! ¢ 3373a4aMH BOCTIHTAHHA,
3 [TponmcaHa CEA3b AMCLUMILTHHE! € APYTHMH AHCIHITHAAMH paboyero yuebuoro | Tla
nnana no OITOT
4 [MponucaH BKAAN DHCUHNAHEL npH opmuposanuy komnetenunii (OK, OIIK, | Ta
IMK):
-no @OIOC BO no vanpasneHmof )
- mo OTIOI
5 Mpu dopuuposasuy TpeSopaHuii k pesynsTatam ofyueHus no Tucuumnanse | Jla
(3HaTh, YMETh, BAANETh) YYTEHBl DPE3YNETaThl o0yyeHHA, NPHBCACHHBIE BO
OIOC BO no HanpasaeHHK{aM)
6 Conepkanue IHCLUMILIMHEL CTPYKTYPHPOBAHO NO BHIaM y4eOHex 3amsTwii ¢ | [a
YEaIAHHEM HX 00BEMOE.
T Pacuer BpeMeHH B NporpamMMe COOTRETCTBYET o0beMy uacos, oTBeleHHOMY Ha | Jla
H3YMEHHE THCLIMMUTHHEL N0 y4eOHOMY IaHY.

8 TMpeacTasnes TeMaTHYeCKHH NMnaH NeKuWd W npakTHueckux (maboparopheix, | Mla
CEMHHAPCKHX) 3aHATHI

9 OTpameHsl COBPEMEHHBIE AOCTHAEHHA HAYKH MPHMEHHTENbHO K koHkperHoii | Ila
AHCLUMNTHHE

10 YkasaHo yuebHo-MeToaHYeckoe 0Decne eHHe IHCLHMHHEL, B TOM YHCNE: Ia

- nepedeHb OCHOBHOM H JOMONHHTENBHOR IHTEPATYPbI, 3NEKTPOHHLIX PECYPCOB
- METOOMYECKHE PEKOMEHIALNH (MaTepHaNbl) NPenoaaBATENO,

- METOOHYECKHE PEKOMEHIALME CTYASHTAM,

11 VEazausl GOpMEl TEKYLIETD, MPOMEKYTOYHOID H HTOMOBOIO KOHTPOMA.

12 B npuioeHHH K TporpamMMe npusenedsl GOHIE OUEHOYHBIX MAaTEPHANOB
(POM): BONpOCE! ANA CAMOKOHTPONA H MPOBEPKH KAUECTEA IHAHWH CTYIEHTOB,
KOMIUIEKT TECTOB MO AHCUHINIHHE, METONMYECKHE DPEHOMEHIALMH Mo
NPOBEAEHHIO NPAKTHHECKHX 3AHATHIT; KOMIUIEKT 3K3aMEHALMOHHLIX DHIETOB.

13 ®OM  conepwar martepuansi, paspaboTaHHeie Ha oOCHOBE peansHeX | Jla
NpaKTHYECKHX CHTYALMA, B TOM YHCNE, CEABAHHEIX CO cneundukod manoro u
cpennero Gr3neca

14 BriapneHHbIE HELOCTATKW JaMEUaHHA PEKOMEHALIHH peuensenTa: | Her
(neobxodumocme COKpawjenus, OOROTHENUR uNW nepepabomiu  OMOETbNLIX
yacmell mexcma pykonucty)

15 K npousccy paspaborks ® axryanuzammu PITJI w yueBuo-merommuueckux | Her
MATEpPHAN0B JHCLHIUIHHE NPHENEKAIOTCA paboTOAATENH, OPHEHTHPOBAHHEIE HA
EBIMYCKHHKOB MPOTPaMMLL: yuacmue & paspabomye codeprcanii npozpamMsl,
npedocmasnenue UEXOONEX Mamepuanos ONA anansd, pacuemysx npozpavm,
uremMos 1 npovee

EFE

PITJT «Xusuay moset GLITE HCMONE30BAHA LTS METOHYECKOTO obecneyeHns yueGHOro NpoLecca B PaMKAX 0CHOBHOH
npodeccHonansHoii o6pasosatensHoi nporpammst HTH (dwimana) PTY um.AH. Kocwiruna no nanpasnensto 38.03.07

Toeaposenenue, [Ipoduns « TopapoBenerne H IKCNEPTHIA HEMPOAOBONBCTEBEHHBIX TOBAPOE!H B MPENCTABACHHOM BHAE:

Peuensent ,-T Eruna H.C.
o
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1 AHHOTAIMS - ITACIIOPT ITPOIECCA

[TyrKT
O6o3HageHne JOKYMEHTa FOCT ISO 9001-2011 Haumenoranue nponecca
lﬂnq:pﬂzllngu;;um e 73875 [Ipenonapanme aucuanmes “Xavmua”
Onpenenenne mponecca: Iear mponecca:
TpOLECC NPEIIOAABAHNA THCIHIUIHHEL « XMMHS» | BEIMONHeHwe  Tpebopammii. @OIOC BO #
QU O4HOH (hopME! 00yHEHHS HANPABTCHHS (pOpMHpOBAHHE CHCTEMHOIO MpEJCTABIEHHS O

38.03.07 «ToeapoBenenue», mpoduis
«ToBapoBeneHHe u 3KCIEPTHIA
HENPOI0BOJIECTBEHHBIX TOBAPOE»,
OpPHEHTHPOBAHHEIH Ha BEINOTHEHKE TpeboBaHH i
@IrocC BO.

dyH1aMeHTANEHOM THCIATIIAHE “XuMus”, nepenada
OCHOBHBIX ~TEOPETHYECKHX 3HAHHWH 1o Kypcy,
YruyOneHHEe HMEIOmMXCA CBEJeHHH H monydeHHe
HOBBIX 3HAHWH H YMEHHH, pasBHTHE XHMHYECKOTO
MEIILIEHHA Bt} PeIeHAS COBPEMEHHEIX
TEXHOTOTHICCKHX, OJKONOTHYECKHMX, CBIPBEBBIX M
IHEPreTHYECKHX OpobieM.

Bnagenen npouecca:
Kaenpa XXTuT

OrsercTBeHHBIl PYKOBOIHTENL MpoNecea:
Kauj.Texd.Hayk [Torymmackas E.B.

Bxone! mponecea:
Oby4arommecs ¥ 3HAHHA, TOTyYeHHEIE
06y9aronHMHCA IPH 00YYeHHH B CPeIHAX
MIKOJIAX, JIHIIEAX H KOJUIeIKaAX

Beixonsr nponecca:
B pesymbrate mH3ydeRHs OHCUMIUTHHBI CTYIEHT
IOIDKEH
3HATE: XHMHYECKHE CBOHCTEA 3JIEMEHTOR PAIa TPYIIN
NEPHOAHYECKOH CHCTEMEI, BHIOL XHMHYECKHX CBA3ei
B pasTHYHBIX THIAX COEIHHEHHI,
C€CTECTBEHHOHAYYHYH) CVINHOCTE TEXHONOTHYECKHX
OpoOmeccoB, MATepHAIOB NoNHrpadHYeckoro w
YIaKoBOYHOI0 MNPOH3BOACTBA, BHALI H3IMEPEHHN H
aITOPHTMBI obpaboTku 3KCIEPHMEHTATBHEIX
JaHHEIX;
YMETh: MNPOBOOHTE  PacyeTsl  KOHIEHTPAIHH
PacTBOPOB Da3sIH4YHEIX COEIWHEHHH, ONpeNenaTh
TEPMOAHHAMHYECKHE XAPAKTEPHCTHKH XHMHYECKHX
peaKiliii W DABHOBECHBIE KOHLIEHTPAIMH BELIECTB;
Yy49acTBOBaTE B BERIMBICHWH eCTeCTBEHHOHAYYHOI
CYIIHOCTH OOBEKTOR HCCIENOBaHHil; Y4acTBOBATH B
DPOBEICHHH TEOPETHYECKHX H SKCHEPHMEHTANLHEIX
HCCTIEIOBAHHHE MO CTAHJAPTHEIM H HECTAHIAPTHEIM
METOIHKAM;
BJAANETH: METOJAMH PACYeTa KHHETHYECKHX H
TEPMOOIHHAMHYECKHX XAPAKTEPHCTHE XHMHYSCKHX
Peakiumii, cocoBHOCTHIO YHACTEORATE B ONPEIeTeHHH
Lenel ¥ 33184 HCCNIEOBAHHA; B SKCNEPHMEHTAIBHBIX
HCC/IENOBAHHAX MPOLECCOE H CBOHCTB MaTePHANOB,
CnOCOOHOCTBIO YHACTEOBATE B OArOTOBKE MATEPHANOR
A4 COCTABJIEHHA OTYETOB

TpebaBanus k BXxonam nponecca
CoorsercTere Tpebopanmam ®I'OC BO,
KOMITETeHIHH, HEOOXOIHMEIE 19 H3YIeHHA
JHCIHTLTHHE] ¢ X HMHET:

Hert TpefoBanmii k Bxonam
o -

Tpeboeanns Kk BEIX0JaM mponecca
Cooteercrayronme Tpebopannam GI'OC BO,
KOMIETEHIIHH, TTOTyYaeMBIE [I0CIE HIVIeHHS
JTHCIHILTHEE! “XHMHA™": COCOGEH NPHMEHATE
€CTECTBEHHO-HAYYHBIE H SKOHOMHYECKHE 3HAHHA TPH
pemeHHH npodecCHOHATEHBIX 3a1a4 B 0DTacTH
ToBaposenenns (OITK-1)
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IMocTaBIMKH NpoLecea:
1. cpemHue MIKOIBI
2. THMHa3HH
3. NHUeH H KOIIemEH

Iorpedurenn nponecca:
O6ygaronmeca 1 Kypca ouHOH (opMel 00y4eHHA H
Hx 6yaymue paboTonarenn

VYnpasasiomue Bo3/eiicTBHA:
droC BO;
paboumii yueOHEIi raH,
pabouas MporpamMma 1o JHCIHILTHHE,
HTOroBad aTTECTAIHA MO JHCIHITHHE: 3K3aMeH

OcHoBHBIE pecypChI:
10 3aueTHBIX eIHHHALL
Qunas gopma oOyueHHA:
36 yacos nexumii; 72 4aca nabopaTopHEIX paboT,
168 camocToATENLHOMH paboTel B T.4 63 yaca
KOHTPOJIB;
xEMuYeckasn naboparopus (ayn. 403), ayauTopHEIi
(oma, HEGOpMAHOHHO-0HOTHOTEYHEIE PECYPCHI

Kourpoanpyemblie napaMeTpsl Nponecca:
- sxzamed (ouHas dQopma obyuemms - 1, 2
CEMECTp)
- y4acTHE B ayaHTOpHOIl pabore,
- BRIMIONHEHHE H 3amuTa naboparopHeix pabor
- BRITIOJTHEHHE JOMAITHHX 3a0aHdil (ouHas
fropma obydeHHA)

MeToan! H3IMEPEHHS ADAMETPOB NpoLecea:
Peittuarosas mxana 100 dannos, axk3aMeH

IMokazaTeaH pe3yIbLTATHEHOCTH:
BEINOMHEHHE 3aIUTAHHPOBAHHEIX MEPOTPHATHI B
CpOK; peliTHHT, obecneunBaromuil MoMyueHHE
3a4eTa, JONYCK K IK3aMeHy

[Meproagu9HOCTE OLIEHKH:
HENPEPLIBHO COrNAacHO rpadHKy NpoBeIeHH
3aHATHII H 10 3aBepIIeHHIO H3YUeHH THCLHILTHHEL




2 MECTO JUCIUATLIHHBI B CTPYKTYPE OIl BAKAJTABPA

Hucimruinna B1.0.08 «Xumus» Bxoaut B brok 1, obs3arensHas 4acTb.

Tabnuua 2.1 — [IpHHIHIEI IOCTPOSHHS JUCIIANIITHHEL

IIpuaman Conep:xanne
(ocobennocnis)
1 2
HAnpo ducyunnuns bazoBaf 9ACTh JHCIHILTHHLL:
(OCHOEBHEIZ XAMHYECKHE MOHATHA, 3AKOHEI H

3AKOHOMEPHOCTH NPOTEKAHHA pEHK_TJ,Hﬂ, CBOICTRA BEIIECTR

OcHOBHEIE NOHATHS JHCIHILTHHBI
(IMaaKTHYeCKHE eTHHHILI)

“Atom”. “Monexkyna”. “XuMHyecKkas cBA3b H CTPYKTYpa
monexyn”. “Tepmognnamuka”. “KuHeTHKa XHUMHYECKHX
peaknuii”. “Jlucnepcusie cucteMel”. “PacTEOpEL,
KOHIIEHTpalus pacTeopos”. “O0MeHHEIE H OKHCIHTENBHO-
BOCCTAHOBHTENBHEIE peakiuu”. “INeKTPOXHMHYECKHE
npoueccel”. “OpraHivecKne coeTHHEHHA".

Ll

“Tlomamepuzanna”, “Tlomakonnencamms”

Obecneuenne ROCTENVIOU{HX THCITHILTHH
oOpazopaTeLHOH MPOrpaMMEI (CEA3N C
ROCACOVIOU{UMU OUCIUILTUHAMI)

3HaHHA H HABBLIKH, NPHOOPETEHHEIC B PE3YILTATE H3YUCHHA
JAaHHOH JHCUHIIHHEL, HeoOXOIHMEl Kak 0azoBelH M
BCIIOMOTaTeNLHEN HHCTPYMEHT /I8 H3YHeHHS JHCLIHILIHHEL
npodecCHOHATEHOTO IHKIA:

-Xumus ¥ puzuxa BMC,
Ipakmuyeckaa HANPABIEHHOCTE IlpakTH4eckan YacTh OUCILINTIN b COMePAHT:
(MpaKTH4YeCKad YacTh) THCITHILTHHEL naboparopHli NPaKTHKYM, HHOpMaIHa H

IKCINEPHMEHTANEHEE paboTEL  KOTOPOTO  CHOCOOCTBYHOT
COBEPINEHCTEBOBAHHIO H MPHOODPETEHHIO HOBEIX 3IHAHWH,
HABEIKOB H YMeHHH

YyeT HHOHBHIYANBHEIX 0cODeHHOCTeH
oDyyaromuxcs, peaTH3alus npaea seidopa
cnocoda yueHHS

BoamoxkHOCTE paboTaTh B CEOEM TEMIIE;
noadop MHIMBHOVANBHBIX 3a0aHHN  Pa3HOTO
CNOMKHOCTH

YPOBHS

OnucaHne OCHOBHBIX «TOYEK» KOHTPOIIA

3ammra naboparopHeix pabot

MPOMEKYTOYHBEIH KOHTPOJIb;
HTOTOREIH KOHTPOIE (3K3aMeH)

JIMcuHnINHEA B COBPEMEHHbBIE
UHpOpMalUOHNbIE MEXHON02HIL

Iaker oducueix nporpamm MS Office

Onucanne OCHOBHBIX «TOYEKH KOHTpOIA

3ammTa 1abopaTopHBIX padoT
MMPOMEKYTOYHBIH KOHTPOJIE;
HTOTOBEIH KOHTPOIE (3K3aMeH)

,HPIEIIHIIJ'II‘IHR H COSPEMEHHBIE
HH@GMHI{HGHHHE MEXHATOZHIL

Iaxer odpueneix nporpamm MS Office




.ﬁ? 3 OXKMJAEMBIE PE3YJIBTATHI OBPASOBAHHA H
- KOMIIETEHIIHH OBYYAIOHMIETOCs IO
JABEPIIEHHIO OCBOEHHA _
IF-OI'PAMMBI VUEBHOM JUCHHUILITAHBI «Xumus» -

-
2

: =
Tabmuana 3.1 — PesynsTaThl 0CBOeHMS 00YYAIOUIMMHCS MTPOrpaMMEl Y OHOM
JUACHHTLUTHHEL (LeTH JACIIHILIHHEI ) =

HMocae uzyuenua oucyunaunst obyyuarouiuiica dydem:

B

AHMEHOBAHHE Komgr E3VIILTATEI [Tepeuens nnaHHpyeMBIX DOpMEL B METOIEI
TeropaHy Kommeren- 0cBoerns  OII pPe3yILETATOB 0OYYEHHH 110 KOHTPOJIA H OLEHKH
TPYTIIIEL) ITHH odepaicaniie THCIHILTHHE pe2yneTaToR 06y4YeHHA
menpodec- OMREemeH i
HOHATRHEIX
OMIIETeHIHIT
1 2 3 4 5 ha
Anamutayeckoe (OTTK-1 Cmocoben -1omk-1 Texyuquii konmpons:
MBIIITIEHHE [pHMEHATE HATH: - YCMHBIU OHpOC; -
CCTECTBEHHO- TeCTEEHHOHAYIHEIE -3auuma AabopamopHsix
HAYYHEIC H CIHNIHEBL B 00BeME, pabom.
IKOHOMHYECKHE e06XO0MHEMOM LIS
SHAHHA IpH o(eccHOHATBHOIM
pHneaR NMesTeTLHOCTH
npoq}eccnoﬁmrrwaﬂﬂ_zm'l

3agad B obnacTa
TOBAPOBEIEHHA

¥MerTh: NPHMEHATE HA
MpaKTHKE OCHOBHEIE 3AKOHEI
€CTeCTBeHHOHAYIHBIX
HCIIHILTHH

N-30nk-1

A0EeTE: OCHOBHEIMH
PHEMAMH H MCTOOIaMH
pﬂu&ﬁﬂﬁ 3a0a4
ECTECTEEHHOHAYIHBIX
MHCIHILTHH

w3 e




4 CTPYKTYPA H COJNEP/KAHHUE YYEBHOM AN CIUIIINHBI

4.1 O6beM JHCHHIUTHHBI H BH/LI y1eOHol padoTs

Tabnuna 4.1 — O6beM QUCHUILIHHBI B BUBI y4e0HOM paboThl
(Bunucxa uz pabouezo yuebnozo niana ownoll gopmsr obyuenus)

Dopma TpyaoemMKocTE Bua yu. Pacnpeaenenne no
KOHTPOJI#, IAHAT. KYPCamM W CeMECcTpam
CEMECT] B Macax
€ npenoiaBaTenaMu CPC K3 Beero i
ayouTopHble | KOHTaKT . L By L
3.6 1 cemecTp 2 cemecTp
IK3. | 344 JAHATHA HaA
JK | I3 | JIB | scero
1,2 - [36] - |72 192 105 63 360 | 10 JK 18 18
113 = -
JIb 36 36

4.2 Paznensl AHCHHIIAHEI (Tab1.4.2)
O6was TPYA0EMKOCTh JUCIMILIHHEL cocTaBnseT_10 3auemnbix edunuuy, 360 uac.

Tabnuua 4.2 — Pasgens! JHCIHILTHHEL

Ounas dopma obyyeHHA

n'n

Paznen
JHCHHTTHHE]

Cemectp

paboTy 00y4aKwUHICA
TPYAOEMKEOCTE

Bua yuebnoii paboTsl, BEIHYAA CAMOCTOATEIEHY 10

PopMbl TEKYILETD
KOHTpOISA
YCNEBAEMOCTH

B vacax

B 3.6,

JIK Jb

M3 | KoHTAKTHARA
paboTa

CP

2

ad

=y
Lh

6 7

10

Peakuuonnas
crocoOHOCTh
BELIeCTB

- 30

MOCEINEHHE
TeKiuii,
BBINOIHEHHE
nabopaToOpHEIX
paboT, HAMHCaHHE
OTYETOB, 3allHTa
JIP, BEIIOIHEHHE
IOOMAMIHETO
3aaHHd

NEMHYeCKas
KHHETHKA H
TEPMOJIHHAMHKA

12

NoceleHue
JIEKITH,
BBIIOJHEHHE
nabopaTopHEIX
paboT, HanHCaHHe
OTYETOB, 3alllHTa
JIb, BEIIOMHEHHE |
JOMAIIHETO
3a/1aHAg




Ipoposkenne Tabmuusl 4.2

2 3 - 5 6 7 8 10
1 6 14 30 12 | 1,17 | nocemenne

JIEKIHi,
BEITIOTHEHHE

X nabopaTOpHBIX
paboT, HamHCaHHe

PacTBOPOB
OTYETOB, 2alIHTa
JIE, BEIMOTHEHHE
JIOMAIITHETD
3aaHug

JlucnepcHbIe 1] & - - 6 12 | 0,50 | mocemenne

CHCTEMEL NeKIHi

Konnonnossie

PacTBOPEI

Hroro 1| 18 36 - 96 48 3 Hroroesii

1 Dx3amen 36 1 KOHTPOIIb —
JK3aMeH

XuMuyecKast 2 2 12 - 32 13 1,25 | nocemenue

HAeHTHHKALHA TIEKITHH,
BRITNIOTHEHHE
nabopaTopHBIX
pabot, HanmHcaHHe
OTYETOR, 3AlHTA
JIb

ONeKTPOXHMH- 2| 4 10 | - 32 16 | 1,33 | mocemeHue

YeCcKHe CHCTEMEL TIEKITHIA,

u OBP BEITNIOTHEHHE
nabopaTopHLIX
paboT, HamHcaHHe
OTHETOB, 3allHTa
JIG, BHINONHEHHE
NOMANTHETO
3a0aHHA

DneMeHTHI 2] 12 14 - 32 28 | 1,67 | mocemenne

opraHuyecKoi NEeKIIHi,

XHMHH BHIMOTHEHAE
nabopaTopHEIX
paboTt, HanmHcaHHe
OTYETOB, 3allHTa
JIB, BHINOIHEHHE
JOMALTHHX
3a1aHMil

Hroro 2| 18 36 - 96 57 5 Hroroestit

OK3zamMeH 2 OxsameH: 27 4acoB KOHTPOIb KOHTPOJIb —

JK3amMen

Beero 36 | 2 | - | 192 105 | 10

JK3aMeH 1, Ox3aMeHEl: 63 4acoB

2 KOHTpOJIE

]




4.3 Cogep:xanne pa3ieoB y4eOHOH QHCUHIIHHBI 10 BHAAM JAHATHH

4.3.1 JlekHOHHLIE 3AHATHH

Ta6muna 4.3 — XapakTepHcTHKa JEKIHOHHBIX y4eOHBIX 3aHATHI H CaMOCTOATEIBHOH

paboTsl
M | Hammenosa- Cojep:kanne pasnena
pa3- | pme  pasgena | Ne Obdbem, | Ceblak
AENd | npCUMNIHHEBL, | TEMb HanmMeHOBAHHE TEMBI, THIAKTHKA yac | MmHA
HCMOIbBIYeMBIE KOMIET
obpazoBaTe/lb- eHLHH
HELE
TEXHOJIOTHH,
HHTEPAKTHB-
HBIE METOALI)
1 2 3 4 5 6
Cemectp 1
1 Peakumonnas | 1.1 XuMHA B NepHOAHYecKad CHCTEMA 2 OIIK-1
CnocoDHOCTE aneMenToR. OCHOBHBIE TIOHATHS H 3aKOHBI
BEIECTB XHAMHH
(JTK- 1.2 Crpoenne pemecrsa. Atom. Monekyna. 2
IHCKYCCHH; XuMugeckas CBA3b H CTPYKTYPa MOJIEKYII.
IT-MeTOmOBI H KommnuiemeHTapHOCTE
T.0.)
CamocTon- CH- 1 | 1.1. Cmpoenue anexkmponnsix 06onovex 12 OI1K-1
TeJIbHOE AMoMO8 2NEMEHMOE NEPEBIX Yemblpex
H3Y4UeHHe nepuodos: s-, p-, d-3neMeHmel.
Snexmponnan koHuzypayus amoma.
1.2. 3axonomepHocmu USMEHERUA CEOUCME
MEMENMOB U UX COeOUHeHUll No NEPUOOaM
U 2pynnam.
1.3. Kosanenmnaa xuMu4eckas céasb, ee
PAHOGUOHOCTU, MEXAHUIMbI
obpasosanus, xapaxmepucmuxu Honnas
ceazb, Memanauueckaa ceéasb. Bodopoonas
CEA3b.
1.4. Dasosoe u azpezamioe COCMOAHUE
GEUfECME.
[1pOMesKyTOUHBIH KOHTPONE | MOCEMIEHHE NEKIHH, BHIOTHEHHE nabopatopHsIx pabor,
HaIMCaH|e OTYETOB, 3alKTa TabopaTopHEIX paboT,
BHIMOJTHEHHE JOMAIIHETO 3a1aHHA
Kourakrnas crnl CamocroarensHas padboTa noj 2
pabora PYKOBOACTBOM IIPETIOAABATENA
KAT | KoHTposE TEKYINEH arTecTalHH -
o KonTtpons camocToATensHOMH paboThl 10
CTYJEHTOB
KOHC | KoHCYIbTalHK -
HTOTO 12
Hmozo no pasdeny 1 4/12/12
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2 3 4 5 6
2 XuMHuecKas 2.1 | KuneTHka XHMHYECKHX PEaKIlHii. 2 OI1K-1
KHHETHKA H CxopocTe  peakimii H  METOAEL €€
TEepMOIHHAMH- peryinpoBaHH
Ka
i 2.2 | Xummyeckoe H (pasoBoe pABHOBECHE 2 OITK-1
nuckyccra, IT- P '
Riiaamiaiac 2.3 |TepmongmuamuKa. JHEpreTHka XHMHYECKHX| 2 OIK-1
IPOLECCOB
CamocTosn- CH-2 | 2.1. Cxopocmb peaxyuu, ee 3asucumocmp | 12 OIIK-1
TeJBHOE 0Nt PAITUYHBIX (Hakmopos.
H3Y4YeHHe 2.2.. Ofpamumbie u neoGpamumeie
peaxkyuu. Xumuyeckoe — pasHOGecle.
CMelyenue XUMUYECKO20 PABHOBECUA ROO
delicmeuem pasnusHblX Qaxmopos.
2.3, Tennoeoii aspdexm xumuyeckou
peaxyuu. Tepmoxumuyeckue YypasHenus.
TIpoMeryYTOUHBIH KOHTPOIb | MOCEIIeHHe NeKIHif, BhImonHeHue NabopaTopHEX pabor,
HAIHCAHHE OTYETOB, 3aINHTA NabopaTopHEIX pabor,
BEINO/THEHHE JOMAIIHErO 3aJaHus
KonrakTHasa P CamocrtoarensHas pabota moa 6
pabora PYKOBOACTBOM [penogasarTe/ii
KAT | KoHTpone TeKylleH arTecTaunH
ccp | KOHTPOIB CaMOCTOATENBHOI paboTel 10
CTYEHTOB
KOHC | KoHcynbTamuH
J HTOTO 16
Hmozo no pazdeny 2 6/12/16
3 KHMHA 3.1 |Pacteopsl, obmue ceenenns. KoHeHTpanna 2 OIIK-1
pacTBOPOB pacTBOPOB
S . 3.2 | PacTBOpEI HEANEKTPOIHTOR 2 OIIK-1
aucxycens; IT- 373 PacTBOpPEI 3EKTPOIHTOR 2 OIK-1
METOJIBLI H T.11.)
Camocros- CH-3 | 3.1. Konyenmpayus pacmeopos 12 | OIIK-1
TelbHOe 3.2.. Dnexmponumuyeckas OuUcCoyuayun
H3VHeHHE ANEKMPONUMOE 8 60OHBLX PACMEOPAX.
3.3. Peaxyuu uonno2o 0bmeHa.
3.4. N'udpoaus coneil. Cpeda 600nbix
PACMEOPOS.

[TpoMeKyTOIHEIH KOHTPOE

BBITONMHECHHE JOMAITHETO 3AMaHHA

rnocemeHHe JeKIuil, BLIONHeHne nabopaTopHEX padoT,
HaNHCAHHE OTYETOB, 3aIHTa TabopaTopHEIX pador,

KonrakrHan o CamocTosTensHas paboTa noa 4
paboTta PYKOBOACTBOM IIpenojaBaTels
KAT | KOHTpOMIb TEKYIIEH aTTeCTallHH
s KonTpons camocToaTeNbHOI paboThl 6
CTYIEHTOB
KOHC | KoncynsTalnuu -
HTOrQ 10
Hmozo no pazoeny 3 4/12/10
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2 3 4 5 6
4 IucnepcHele 4.1 | JuacnepcHbie cucTemsl, KonnouaHeie 2 OITK-1
CHCTEMEL PACTBOPEI H HAHOMATEPHAITEI
Konnouaueie
pacTBOPHI
CamocTosn- CH-4 | 4.1. Koanouonsie pacmeopsl 12 | OIIK-1
TeabHOe 4.2. Hanomamepuans
H3Y49eHHE
IlpomesxyTounsni kouTpons | IMocemenue nexnmii
KonrakTHas - CamocTtoarensHas pabota mon 0
pabora PYKOBOACTEOM NpenoJaBaTelia
KAT | KorTpons Tekymmei arrecTanqun
kcp | [COHTPOJB CAMOCTOATENBHOMH paboTe 2
CTYIEHTOB
KOHC | KoHcymbTamus 2
HTOrO 4
Hmozo no pazdeny 4 2/12/4
Hroro no cemecmpy 1 (ax/cpe/konrakT/3a4er) 18/48/42/-
HTOroBsiii KOHTPOIbL | Dxzamen 36 wacor
Cemectp 2
5 Xumuyeckas 5.1 | AHanH3 aHHOHOB 1 OITK-1
:iiﬁiﬁm:u 5.2 | AHaIH3 KaTHOHOB 1 OIK-1
kycens; IT-
MeTOIsl H T.1.)
Camocron- CH-5 | 5.1. Kavecmeennsiii MUKPOGHATUI AHUOHOE 13 OITK-1
TeabHOe U KAMUoOHOB
H3y4eHHe 5.2 Hnempymenmaneisie MEMOOB AHATLU3A
[TpoMesyTO4YHBIH KOHTPONL | NOCEMICHHE NEKIHH, BRINONHEHHE NabopaTopHEIX paboT,
HAMHCAHHE OTYETOR, 3aMHTa NabopaTopHeIx pabot
Konrakraasn it CamocToarensHas pabora non 6
paboTa PYKOBOJICTBOM MPEMOJaBaTeNs
KAT | KoHTpONIE TEKYIIeil aTTecTaHH
S KonTpons caMocToATENBEHOH paboThl 12
CTYIOEHTOB
KOHC | KoHcyneTamuu -
HTOTO 6
| Hmozo no pazdeny § 2/13/18
6 Onekrpoxumu- | 6.1 | ODMeHHEIE H OKHCIHTENBLHO- 2 OIIK-1
YecKHE BOCCTAHOBHTENBHBIE PEAKITHA
e 6.2 |DNEKTPOXMMHYECKHE IPOLECCHL. 2 | OIK-1
ﬁi;ﬁ; XuMHYecKHe HCTOYHHKH 3IeKTpHYeCKOi
e cla IHEPrHH. DIEKTPOJIHS.
T.4.)
Camocros- CH-6 | 6.]. Oxuciumenbho-60cCMaHOSUMENbHBIE 1 OIK-1
TelbHOe peaxyuu. Kopposua memanioe u cnocobl
H3YUeHHE 3auumsi 0m Hee.
6.2. Narvsanuyeckue aneMennbl
6.3. Inexmponus pacniasos u pacmeopoes.

12




T ] 2 [ 3 4 [ 5 [ s
[TpoMeskyTOYHBIH KOHTPONE | IOCeNIEHHe JeKIHii, BEmonHeHne nabopaTopHEIX pabor,
HAIHCAHHE OTYETOR, 3amuTa JabopaTopHsx pabot,
BBINOIHEHHE JOMANIHETO 3a1aHiA
Kouraxruasn cpn | CaMocToATeNbHAd paboTa moj 4
pabora PYKOBOACTBOM NPENOIaBaTeNa
KAT | KoHTponk TeKymeil aTTecTamn
kcp | KOHTPOIE camocToATeNbHOMH paGoTsl 14
CTYJIEHTOB
KOHC | KoHcynpTanmu 1
HTOIO 18
Hmozo no pazoeny 6 4/16/18
7 JneMeHThI 7.1 | Yrnesomopoasl 4 OITK-1
OpraHHYecKok
e 7.2 |Kmcnoponcomepsxaiine MPOH3BOIHEIE 4 OITK-1
(TK-mackycens:; YTIEBOJOPOIOB
IT-meTone! u
T.1.) 7.3 |AsoTconepxaimne NPOH3BOIHEIE - OIIK-1
YT IIEBOI0POIOR
7.4 |BeicOKOMONEKYIApHEIE COEIHHEHHS. 2 OITK-1
[Nomamepusanus. [TonukonneHcams.

Camocron- CH-7 | 7.1 Knaccugpuxayus ~ opeanunecrkux 28 OIMK-1
TeabHOE coedUHEHUIL Mexcoynapoonan u
HIydeHHe MPUBLATLHAR HOMEHKAANMYPA.

7.2. Teopua cmpoenus opzaHuyecKux
COCOUHEHUN: 20MONO2UA U UIOMEpus
(cmpyxmypras u npocmpancmeeHHas).
Bsaumnoe snuanue amomos 6 monexynax.
Tune: ceaseii 6 MOIEKyIaX Op2aHUYECKUX
senjecms. Fubpudusayua  amommublx
opbumaneti yenepoda. Paouxan.
PyHKYUOHATBHAR ZPYNNG.

7.3. Xapaxmepnvie xumuveckue ceoicmea
Yeneaodopodos: aIKaHO8, YUKIOAIKAHOE,
AIKENO8, AIKAOUEHOE, AIKUHOE, APEHOE (Ha
npumepe bewzona u monyona). Hounwiii
(npasune  B.B.  Maproenuxosa) u
PaduKanbHblli  MEXQHUIM  peaxyuu 6

Op2anuYecKol XUMUL.
7.4. Xapaxmepuvie xumuyeckue ceoticmea
npedenbHbix OOHOAMOMHBLX u

MHO20aMOMHBIX CRUpmos, ghenona.
Aapaxmepnswie  xumuveckue  ceolicmea
anboezudos, npederbHbix  KAPBOHOBLIX
Kucaom, crodxcuulx sgupos. buonozuuecku
sadchble  eewjecmea:  Genku,  HNcupwi,
yaneeoost.

7.5. Xapaxmepuvie xumuveckue ceoiicmea
aA30MOCO0ePHCAUUX OP2AHUYECKUX COeOlU-
HEHUN. aMunoe u anunoxuciom. Benxu.
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| 1 2 3 4 5 6
[TpoMmeskyTOUHEIH KOHTPONE | MOCeMIEHHe NeKIHil, BLINOIHeHHEe 1abopaTopHEIX padoT,
HaMHCaHHE OTYETOB, 3amHTa NabopaTopHeix pabor,
BHITOJTHEHHE JIOMAIIHETO 3a1aHns
KonrakrHas i Camocroarensnas pabora mox 2
pabora PYKOBOACTBOM NpENoJaBaTelid
KAT | KoHTpons Tekymeil arTecTalin
- KonTpons camocToaTensHoi paboTs 2
CTYJEHTOB
KOHC | KoHcyneranun 2
HTOrO 6
Hmozo no pazdeny 7 12/24/6
Hroro no cemecmpy 2 (nx/cpe/konrakT/3ader) 18/57/42/-
Hroroesii KOHTpONIE | Di3amen 27 qacoB
Hroro nmo yaedHoii gucumnanae (IK/cpe/KOHTAKT/IKS) 36/105/192/63
Hroro uHTepakTHEHEIE hOpMEI 06yaeHnA* | 16

4.3.2 IlpakTH4eckHe 3aHATHSA

4.3.3 JlaGopaTopHbie 3aHATHS

Jlns BeImonHeHns nabopaTopHEIX paboT Henmons3yeTcs obopynoBanue nabopaTopuu

405.
Tabnuua 4.4 — Xapakrepuctuka gabopaTopHbIX y4eOHBIX 3aHATHIA
| Ceptn- | Ne Hanmenosanue 06 Yuebnan AeATeIBHOCTE CTYIEHTA
knua |JIb | Tembl e,
KOM- NPAKTHYECKOro qac
| meTen- 3aHATHS
| UHH
1 2 3 4 5
Cemectp 1
OnK-1 | Ib-1 | OcHOBHBIE 2 |- H3yYeHHe HMHCTPYKIHH N0 TeXHHke OezomacHoi
XHMHYECKHE paboTsl B nabopaTopHH;
MOHATHA - 3HaKOMcTBO ¢ oOopynoeanmem, npubopamu,
(IT —memodu, YCTaHOBKAMH;
KOMAawonas - 3HAKOMCTBO € XHMH4YecKo#f mocyzolf pasHoro
' paboma) HA3HAYEHHS, PEAKTHBAMH;
- IpaBHJIA H TOPANOK paboTh B XHMHYECKOH
naboparopun
OIK-1 [Mony4enue u 4 | - KnaccHHKAIHA HEOPraHHYECKHX BEIECTR;
CBOMCTRA - BEIMO/THEHHE SKCIEPHMEHTA 1O nabopaTopHOMY
OKCHIIOB, KHCIIOT NPaKTHKYMY;
H coneif. - COCTARIIEHHE YpaBHEHHH OOMEHHEIX peaKIiHii;
KucnorHo- - NpHMEHEHHE 3HAHMIT 0 HOMEHKIIATYPEe OCHOBHEIX
OCHOBHBIE KJIACCOB HEOPraHW4ecKHX COeIHHEHHH,
cBoiicTBa - (hopMyIHPOBKA BHIBOJOR H 0000meHA#H
BEMIECTBA




3

.

5

JB-2

Onpenenenne
JEBHBATICHTA
kapOonata
HaTpHA

- ONpeeNeHHe IKBHBATEHTOR BEIeCTB PatHEIX
KITACCOB;

- BEINO/THEHHE SKCNEPHMEHTA 110 nabopaTopHOMY

MPaKTHKYMY;

- PACHETHI M0 KCNEPHMEHTANEHEIM JAHHEIM;

- oMHCcaHHe H 00bAcHeHHe HaOmomaeMeIX 3ddexTos;

- AHAITH3 MOMYYEHHEIX PE3YILTATOB;

- hOpMYNHPOBKA BEIBOJOE H 00001mennii

OINK-1

Ckopocts
XHMHYECKHX
peaximii.
XHMHEYECKOE
paBHOBECHE

- 3HAKOMCTBO ¢ (akTopamMu, peryIHpYIONHMHA
CKOPOCTh PeaKiHiu;

- pellleHHe 2a]1a4 [0 2aKOHY AeHCTRYIOMMX Mace,

- pemenne 3ama4 no npaeuny Baat — [Nodda;

- 3HAKOMCTBO C YCIOBHAMH PaBHOBECHA;

- pelIeHHe 3a]1a4 Ha pacdeT KOHCTAHT Pas/IHYHEIX
PaBHOBECHIH;

- OOpeaecHHE CMENEHHH paBHOBECHA 110 NPHALHITY
Jle-1Tlarenwe;

- BEINMOMHEHHE HKCNEPHMEnTa o nabopatopHoMy

MpaKTHEYMY,
= PacueTEl M0 IKCOEPHMEHTATEHEIM TAHHEIM

- rpatpuyeckoe odopmIeHHE PE3yILTATOB ONBITA

- omHcaHHe H 00BAcHeHHe HAOmMmoTaeMsIX 3(peKToR;
- AHAJTH3 TIONYYEHHBIX PE3YIbTATOR;

- (hopmynHpOBKa BHIBOAOB H 0000meni

OIMK-1

| OMK-1

Cnocobsl
BBIPAYKEHHA

KOHI[eHTpalHi
PacTBOPOB

- pacdeT KOJHYECTBA PACTBOPHTENA H PaCTBOPEHHOIO
BEILECTBA;
- pemieHHe 3ajad Ha ONpelelleHHe MAacCcOBOil IomH
PacTBOPEHHOTO BEILECTBRA;
- pemmeHHe 3ala4d Ha ONpefelieHHE MOIAPHOM
KOHIEHTpPAIHH pacTBOpa;
pellleHHe 3alad Ha oONpejelleHHe HOPMATLHOM
KOHIEHTPAIHH pacTBOpa;
- mpoBeleHHE HeoOXONAMEIX  pacdeToB Ui
BEITIONIHEHHS IKCIePHMEHTa;
MpOBENEHHE JKCIEPHMEHTAa Mo maboparopHOMY
TPAKTHKYMY;
AHANH3 MOYYEHHBIX Pe3YILTATOR

PacTBOpEI
HEe3IeKTPOJIHTOB.
OcmoTHyeckoe
JABJICHHE, 3aK0
Bant-T'odda.
3axon Payna u
CIIE/ICTBHA H3
Hero. Pemenne

3amaqd

3HAKOMCTEBO c ocobeHHOCTIMH pacTeOpOB
HEIIEKTPOIHTOR,
pelIeHHe 3474 Ha ONpPEIENeHHe OCMOTHYECKOrO
JAaBIICHHA B PAa3IHYHBEIX CHCTCMAX IO 3aK0HY BanT-
Fodda;
= PELIEHHE 3a0a9 IO 3aK0HY PH.}U[H,
- PpelIeHHE 3alad M0 ONpeAeNeHHIO TEMIEPaTyp
KHIIEHHA H TEMIICpATYp 3aMEp3aHMd pPacTEBOpOE
PasTHYHBIX HENEKTPOIHTOR
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3

5

| OTTK-]

Jb-5

T'uoponus conei

- 3HAKOMCTBO C MPOIECCOM HOpOIH3a CO Nek;

- BBIIO/IHEHHE IKCIEPHMEHTA 110
nabopaTopHOMY NPaKTHKYMY,

- COCTABIEHHE YpaBHEHHH TrHOponusa coneil B
MOJIEKYIIAPHOM H HOHHOM BH[IE;

-  ONHCaHHE  KOMHYECTBEHHBIX  XapaKTepHCTHK
THIPOIH3A;

- 3KCMEPHMEHT MO BIHAHHMIO Pa3HEIX (aKTOpoE Ha
NpoNecc rHAPOIH3a;

- GOpPMYIHPOBKA BRIBOIOB H 0000meHHii

Hroro

no cemecmpy 1

36

Cemectp 2

OIIK-1

Jb-1

KauecTeenHbIi
AHAITH3 AHHOHOB

6

- 3HAKOMCTRO ¢ KnaccH(HKanueli aHHOHOR;

- BRIMOMHEHHE YACTHEIX peaki il Ha AHHOHE,

- COCTARNIEHHE YPABHEHHH NPOBOIHMBIX peakIIHii;

- BHINOJTHEHHE KOHTPONBHOH paboTEl MO aHATH3Y
CMECH aHHOHOB;

- othopMIIeHHE BEIBOJOB

OMK-1

KadecTreHHELH
AHATHE KATHOHOB

= 3JHAKOMCTBO ¢ Knaccuukanmeii KaTHOHORB;
- BRITOJHEHHE YACTHRIX PeaKildil Ha KaTHOHEI,
- COCTaBIEHHE YPaBHEHHIH MPOBOIHMEIX pPeaKIHii;
- BEIMONHEHHE KOHTPOJBLHOH paboTel o
aHANH3Y CMECH KaTHOHOB;

OnK-1

JIB-3

OKHCIHTEIBHO-
BOCCTAHOBHTEE-
Hele peakiuu (1T —
Memoodsl,
KOMaHOHaR
paboma)

4*

- pacyeT CTENEHH OKHCIICHHS ATOMOB 3IEMEHTOB;
- COCTABJIEHHE OKHCIHTEILHO-BOCCTAHOBHTEIBHEIX
YpaBHEHHIH;
-ocoDeHHOCTH
peaxiHi

OKHCIHTEIBHO-BOCCTAHOBHTENBHBIN]

OMK-1

JIB-4

DneKTpOXHMEYEC-
KHE IPOLIECCHI

- COCTaBJICHHE raTbBaHHYECKHX  3JIEMEHTOB
(OEMeTANIHYeCKHX ),

- pacyeT 3EKTPOAHOTO TOTEHIHANA MO YPABHEHHIO
Hepncra;

- pacuer 3JIC rambBaHHYECKHX 3JIEMEHTOB;

- 3HAKOMCTBO C THIIAMH 3JIEKTPONTH3Aa CONeH;

- 3HAKOMCTRO C THIAMH 3IEKTPOIOB;

- peleHHe 3aja4 10 IEKTPOIH3Y BEIIECTE MO 3aKOHY
dapanes;

- COCTABJIEHHE YPABHEHHMH peakiHii 3/eKTponn3a

OIK-1

JIB-5

DneMeHTEI
OpraHH4YecKoH
xuvun. (1T -
MEMoosl,
KOMAHOHAA
paboma)

4*

- BEINOTHEHHE 3KCTIEPHMEHTA MO 1ab0paTopHOMY
NpaKTHKYMY:,

- H3Y4EHHE [I0BEIEHHA OPraHHYeCKHX BEIECTE NpPH
HarpeBaHHH;

- 00HapyKeHHe COCTaBHEIX YacTeil OpraHHYecKoro
COEIHHEHH, ¢ KOTOPBIM MPOBOJIHIIH OIBIT;

- peakuuy oOpasoBaHHA 3DHPOB;

- peaKiHH OKHCIEHHA OPraHHYecKHX COeIHHEHMI
OKHCHTEIAMH (XpOMOBOH cMechio H ap.);

- COCTAB/IEHHE YPABHEHHH peakiui Mo Xo1y 3KCIepuM
- othopMIIEHHE BRIBOJIOB
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T 3 4
Hroro no cemecmpy 2 36
Hroro no jucuunianxe 72
Hroro nnrepakruentie Gopmel 8
oby"aeHnn*

4.3.4 Kypcosas paGota (KypcoBoii mpoekT)

—————
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5 OBPA3OBATEJIbHBIE TEXHOJIOI'MH

[Ipy oOcBOeHMH [HCIHIUIMHEL HCIIONB3YIOTCA CleAyIOIIHe COYeTaHHS BHIOB
y4yeOHOIi paboTel ¢ MeToAaMu ¥ dopMaMHu aKTHBH3AIHM MO3HABATENBHOH NeATENIBHOCTH
OakanaBpoB IUIA  JOCTHKEHHA  3alUIaHHPOBAaHHBIX  pe3ynbTaToB  o0ydeHHs H
thopMHUpOBAHNS KoMMeTeHIui (Tabnuua 5.1).

Tabnuua 5.1 — MATEpaKTHBHEIE 00pa3oBaTelbHbIE TEXHOIOTHH

Metoas! H (hopMBI Buael yuebHoii JesTeLHOCTH
AKTHEH3ALNH JeATeILHOCTH JIK JIb CPC
HuckyccHs X
IT-MeTomsl X X X
Komarnnas pabora X X
Omnepexaromas CPC X
HumiengyamsHoe o0ydcHHEE X
[Ipobnemaoe 0byiUcHHE X %

OOy4eHne Ha OCHOBE ONBITA X

B cooteerctBun ¢ tpebosanuamu PI'OC BO no nanpasnenmio noarotosku 38.03.07
«ToBapoBefeHne» Ui pealu3allid KOMIIETeHTHOCTHOIO MOAXOJAa INpeaycMaTpHBaeTcs
MCIIONB30BaHHE B y4YeOHOM Impolecce pasnH4HBIX oOpasoBaTenbHBIX TexHomorui. C
lensl0 (OpPMHpOBaHHA M pa3BHTHA NpPoecCHOHANBHBIX HABBIKOB o00yvarommxcs,
ayJIMTOpHEIE 3aHATHA (B HMHTepaKTHBHOH Qopme 24 yaca mpH ouHOH (opme o0yyeHHs
MPOBOIATCA B BHIE JIEKLHH ¢ MCIONb30BAHHEM KOMIIBIOTEDHOH TeXHHWKH, JabopaTopHEIe
padoThl - ¢ HCIIONB30BaHHEM 0DopynoBaHus NabopaTopuii aya. 405.
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6 YYEBHO-METOHYECKOE OBECIIEYEHHE CAMOCTOSITEIGHOM PABOTBL
OHNEHOYHBIE CPEICTBA JUIS TEKVIIEIO KOHTPOJIA YCIIEBAEMOCTH,

MPOMEXKYTOYHOH ATTECTAIIHH IIO HTOI'AM OCBOEHHA JHCIHILTHHBI
«XHMHA»

B cootsetcteur ¢ ®IOC BO BHOyCKHHK 0O HANpaBIeHWIO MOATOTOBKH 38.03.07
«ToBapoBesienne»  mocne W3yWeHHA NAHHOH JMCHMILIAHEI — [OMKEH OGJAnaTh CleAyIONHMHE

KOMIETEHIHAMHA (npejcTaenensl B Tabmune 6.1). Conepaanne caMocToaTenbHOlN paboTe 06y4aromuxcs
MpeacTaBacHo B Tabmane 6.2,

Tabmuua 6.1 — KoMIeTeHTHOCTHEIE XapAKTEPHCTHKH O0YIAIOMIErocs 0 AHCIAILTHHE « X HMH»

Huanexe | Hammenosanue Conepxanne KoMOeTeHIHE* Texuonornn Dopma
- KOMIETeHIHA* tdbopMEpOBaH |  omemo4HOro
Hsl cpeacTBa
OIIK-1 | O6Gmenpodec ~ Cnocoben npumensts ectecteenno- | JIK, JIB, CPC | Verusiit onpoc,
CHOHATLHEIE HayJHbIE H 3KOHOMHYECKHE 3HAHHA 3ammETa
IIPH PEIEHHA MPodecCHOHATBHBIX nabopaTopHEIX
3a1a4 B 00NACTH TOBApOBENEHNHA pabor
OKk3aMen

Tabmuna 6.2 Copepikanne caMOCTOATENBHOM paboTsl 00yYaromMXcs

Ne  |Buam Tema

0/ I |caMOCTOATEALHOI patoTsl NHCHHIIHEEL KYpPCa DopMa KOHTPO.H

1. Hayuenue yueGHo-meTonHYeCKOH H HAaYYHO- 1-7 Cobecenopanne
METOIHYECKOH THTepaTyphl

2. |TloaroToBka K BHIMOJHEHHIO W 3alIHTE 1-7 3aumTa
naboparopHeix pabot nabopaTopHeIx

paboT
3 IloaroToeka Kk 3K3aMeHy 1-7

Ha camocrosarensryio paboty Beinenserca 168 1 (105 9+63 9 KOHTPONE)

6.1 [lns npoBepku 3Hanuil 0fyYalOmMEXCH NpPeXyCMATPHBAIOTCH CIEXYIONHE dopmel
KOHTPOJI:
K-1 3ammra naboparoprsix padot
K-2 Jlomammane paboTsl.
K-3 bannsno-peiituarosas cucrema — BPC
K-4 Dxsamen 1o THCHHTUTHHE, BRTIOYAIONTHI B ce0s BeCh NEKUHORHEIH Kype 1 cemecTpa.
»K-5 Dx3samen no macmanmise, BrIOYAIOMIMIT B ce65 BECh NEKIMOHHE Kype 2 CEMecCTpa.

Obpasen 6annbHo-pefiTuHroBOrO MHCTA NpHBeneH B [Ipanoxenun A (Tabmams: A. - A.5)

Ansa  nomydeHus Aomycka K 9K3aMeHY IIPH YCIOBHH OOM3aTENbHOTO BBIMOMHEHHS BCEX
IpeaycMOTPEHHBIX pabodeil nporpaMMoil JHCUMIUIHHEI BHIOB paboT B ceMecTpe, obluee KOIHYECTEO
Oannos no Texkymemy yuebHOMY peliTHary 1omKHO GBITE He Hike 40 6amios.

MakcumanbiHoe KomH4ecTso OamioB 3@ Bee BHOM  y4eOHOH  JesTensHOCTH CTY[EHTA,
NpeaycMOTpeHHBIe pabodell mporpamMMoil NHCIMIUIMHE! (TeKymmii yueGHBI peiiTHHr), cocTanser 60
bannos.

Crynentel, nabpasumme Mmenee 40 OammoB mo pesynbTaTaM TeKymero y4eSHOIO pefiTHHra MO
AHCLHIIMHE, MOTYT BEIIOJHHTH JOTONHHTENEHYH BHeydeOHyI0 paboTy mo BeIDOPY, CBEpPX OCHOBHOI
y4ebnoit pabotel. K 3THM BHIaM paboT OTHOCATCA: BEIIOTHEHHE HHIMBHIYATLHEIX 3a/IaHHiH, HAMHCaHHe
pedeparos, usrorosnerne mocobmit u ap. Ofmee kommuecTBO GANIOB 3a BHIIONHEHWE BHEYYeOHOI
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JOMONHHTENEHOMH paboTel He MOXKeT ORITE Oonee 20 Hamnos.

6.2 OueHoYHBIE MATEPHANB] VIS TEKYIIEN0 KOHTPOJIA H ATTECTANHH CTYAEHTA NPEICTARIEHE]
B METOIHYECKHX YKazaHuax «DoHI OleHOYHEIX MATEPHATOR MO JHCIHILTHHE XHMHI.

Conepixanne JOMAIIHHX 3a0aHHM

II3—-1 OcHOBHBIE MOHATHA H 3aK0HBI XHMHH.

J3=2 CxopocTk peakiii H XHMHYECKOE paBHOBecHe. KHHEeTHKA POCTEIX peaKiiHii.
J13-3 Pacteopsl. Criocobs! BRIpaXKEHHA KOHIEHTPAUHK pacTBopos. I'uaponus coneii.
13-4 OxncIHTeNbHO-BOCCTAHOBHTENBHEIE PEAKIIHH. DIEKTPOXHMHYECKHE MPOLIECCHL
J3-> HacelleHHBIE H HEHACHIEHHBIE YIIIEBOI0POIE], HX CBOMCTBA.

J3—6 KapboHOBEIE KACIOTEL. AMHHOKHCIIOTEL, IIOMTHIIEIITHIEL.

[Ipumepel KOHTPOIHPYIOIMIMX MATEPHANOE NpHeeneHE! B [Ipunoxennn b.
6.3. Bonpocel k 3K3aMenam

Ounan gpopma obyuenus, 1 cemecmp

Teoperuyeckne BONPOCHI

[ToHaTHA KONHYECTEA BeMIecTra, YHela ABorajpo, MoJIsHOrO 00beMa rasa.

[ToHATHE 0 KOMIMJIEKCHOM COSIHHEHHH H €r0 COCTABHBIX YACTAX.

[ToHATHS XMMHYECKOTO 3/IEMEHTa, XHMHYECKOro coeHHEeHH S, MOJIs, SKBHBAIEHTA.

[TonaTHa MOMAPHOH H MONANTEHON KOHIEGHTPAIHH.

[Tepnonuyeckas cucrema 3nemMenToB. [lepnomnueckue cpoiictea. OnucaTh, KaK MEHAIOTCS

cBoifcTBa 2IeMEHTOB B IepHOJLE.

CdopmymupyiitTe 3aK0oH SKBHBANEHTOR. Hanuumite ero MateMaTH4ecKoe BRIpAKEHHE.

DHeprua H XHMHYeCKHEe peakuuH. Tennosoi 3¢ dexT peakad. DHIOTEPMAYECKHE H

IK30TEPMHYECKHE PEAKIHH.

8. TMapnuaneHsle NaBTeHHS, 3JAKOH, NAPIHATEHEIX TABTEHHH.

9. 3akoH TepMOXHMHH, 3aK0H ['ecca.

10. TlonATHA SKBHBANICHTa, MOJIAPHON MacChl 3KBHBANICHTA, IKBHBAICHTHOrO 00BeMa.

11. TennoTa oGpazoBaHnd COeHHEHHI, pacueT TelL1oBoro 3¢deKxTa peakiuy No TeIIoTaM
obpazopaHuA.

12, INonaTHA cpeaHEl H MTHOBEHHOH CKOPOCTH peakiiuH, rpadHyecKo onpeneneHia MrHOBEHHOM
CKOPOCTH.

13. DHTpOMHA peaKlyy, YCIOBHA IPOTEKAHHA PEAKIHHE B H30/TMPOBAHHOI CHCTEME,

14. ChopmynmupyiiTe 3aK0oH nefcTRyrOmEX Mace. HamuninTe ero BHIpamkeHHe 1A 3aMaHHOI peaKiHi.

15. Oneprua ['m66ca. Yenosne caMonpon3BoNBHOI0O NPOTEKAHHA PEAKITHH B HEH30MHPOBAHHO
CHCTEME.

16. Chopmymupyiite npuHimun Jle-llarense. Onpenennte, Kak HAN0 HIMEHHTE KOHIIEHTPAIHIO,
TeMIIEpaTypy, NaBleHHe, YTOOBI OBLICHTE BRIXO]I peaKIHH.

17. KoHuenTpaiua pacTsopa, cnocodbl BEIPAKEHH: MaccoBas J0Jd, MOApHasd, HOpMaILHAL
KOHIICHTPALIHA.

18. BiusHue TeMneparypsl Ha CKOPOCTh Peakiii.

19. Hounsle ypasHenus peakiuii. THIb! peaxumil, HAyNIHX 0 KOHIA.

20. Cnabrle 3NEKTPOMHTEL: ONPEAEISHHE H KOMHYECTREHHEIE XapaKTepPHCTHKH. CTeneHs
OHCCOMMAINH H HIoTOHHYeckuH kosdduument. QakTopel, BIHMIONHE HA CTENEHE AHCCOIHALIHY.

21. Honnoe npox3BefieHHE BOABL Ero 3aBHCHMOCTE OT TEMITEPATYPEL

22. KopanexnTHas cBA3b. CBOHCTEA KOBANEHTHRIX cBA3ei. [ToNApHEIe H HEMONAPHEIE CBAZH H HX

cBOICTBA.

it

g o
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23.

[Nokazarens I.'rH, €TI0 3HAYCHHA B PA3THYHEIX CpelaxX HHIHKATOPEL

24. 3axon pasbasnenus OcTeanbia.

23,
26.

s
28.
29,
30.
21.

32,

36.
3.
38.

39,
40.

KoncranTa H cTeneHb rHIPOIH3a cONeH, 3aBHCHMOCTE OT TEMIIEPATYPEl H KOHIIEHTPALIHH.
Xumugeckoe pasHoBecHe. KoHcTanTa paHoBecus. HanuinuTe BRIpakeHHEe KOHCTAHTEI
PaBHOBECHS peaKllHH.

Ouransnud. CrannapTHeIe MOIBHEIE SHTANBNHH 00pazoBanus u cropanus. [IpueenuTe npuMeps!
PeaKITHii.

I'mopomns. Tansl conedi, noaeepraomuxcs ruaponusy. Onpenennte, 6YIVT MH cAeAVIONHE CONH
noaBepraTbeda rugponusy. Eciu na, HanummuTe MONEKyIApPHOE H HOHHOE YpaBHEHHS THIPOIN2A.
Crpoenne atoma. Tuns! atoMasx opOuTaneii. InexTponHas koHdurypanus. [Iparuna
Kneukosckoro. [IpusennTe npumep..

['mbGpuomsamanms aToMHBIX opOHTaneii. THiel ruOpuansx opGuTaneii. Bouanue Tina
rHOPHIH3AIIHE Ha NeOMETPHIO MONEKY L.

Konnmuratuenkie CBOHCTBA PACTBOPOB: CHHJKEHHE JIaBNICHHA Mapa, MOHHAEHHE TEMIePaTyPLI
samepaanud, [loseimenne TeMnepaTypel KHIIEHHS, 0CMOTHYECKO® NaBlIeHue.

Knaccnduranns XaMAYecKHX PEAKIHH 10 YHCIY H COCTABY MOJIEKYJI peareHTOB H [IPOAYKTOB,
arperaTHOMY COCTOSHHIO, 9HCTY (a3, 06paTHMOCTH, TEIOBOMY 30 deKTy.

. Tane: coneii. Cpeauue, KHCIBIE H 0OCHOBHBIE cONH. [IpHBeIHTE NPHMEPEL.
. Onpenenenne ocHOBaHMII IO TEOPHH EKTPOIHTHYECKOH Auccounamin. OIHOKHCIOTHEIE H

MHOTOKHCIOTHBIE OCHOBAHHA, CHIBHBIE H c1abbie ocHoBaEuA. OcHoBarns Bpencrena u JIsiouca.

. OHPEREJIE]{H'.‘: KHCIIOT MO TEOPHH JEKTPONHTHYSCKOH OHCCOMMAIIHH, OaHOOCHOBHEIE H

MHOTOOCHOBHEIE KHCIOTEL CHIBHEIE H crnadeie kincnoTel. Kucnotsl Bpercrena u JIsionca.
[Tonarne karamusa. OCHOBHEIE THITEI KaTATH3aTOPOB. BIHAHHE MPHCYTCTBHA KaTATH3ATOpA Ha
CKOPOCTB PEaki[HH H MOJIOKEHHE PABHOBECHS.

OxcHapl, HX KIaccHHKANHS B XHMUYecKHe cBoiicTea. BIHAHME MonokeHHA B Tabmume
Mengeneesa Ha OCHOBHBIE H KHCIIOTHEIE CBOMCTEA OKCHIIOB.

MeTanns! H HEMETAIEL, HX OCHOBHEIE (DH3HYECKHE H XHMHYECKHE CBOICTBA H MO/IOKEHHE B
Tabnune Menaeneesa. [IpueennuTe npuMepsl.

[lonATHA THMHTHPYIOIIETO PEareHTa H BRIXO/A PEAKLIMH.

I'asoBble 3akoHE: 3akoHHI Lllapna, Boitns-Mapuotra, [efi-Jlroccaka, Asoranpo, Menneneesa-
Knaneiipona.

Tune 3anayq

Lad el e

g

6
!
8

9.

10.
11.
12.

13.

Pacuer xonmuecTsa BemecTsa H 00beMa ra3a H3BECTHOH (HOPMYIIEL H MACCHL

Haiiti mpocTeiimyio ¢opmyny BelecTra Mo H3BECTHBIM BECOBBIM IIPOLEHTAM 3EMEHTOB
OmnpenenyTs HanpapleHHE CMEIIEHAS PABHOBECHA PEaKI[HH IPH YBEIHYEHHH (YMEHBIIEHHH )
TeMIIeparyphl H JaBIeHns, 100aBIeHHH OTHOTO H3 PEareHToB.

Paccuntars Maccy peareHTa, TpeOyiomerocs Ha peakijHi ¢ H3BECTHBIM 00BEMOM pacTBOpa
IPYIOro BelecTBa 3aJaHHOH KOHLEHTPALIHHE.

BrruucuTE KOHCTaHTY paBHOBECHS H HAYaIbHEIE KOHLEHTPALHH B PEaKIHOHHON CHCTEME T10
KOHEYHBIM KOHIEHTPALHAM.

Hanucats 21eKTpOHHYIO KOH(HIypaLHIO 3NeMenTa.

Pacuersl mo ypapHeHHIO MeHnneneera-Kinaneiipona, IpyraM ra30BsIM 3aKOHAM.

PacdeT napumanbHBIX JABICHHII rasosb.

PacyeTsl no TeMnepaTypHOMY K03 pHIIHEHTY CKOPOCTH peaKi[HH.

Pacuer MonApHOi Macchl SKBHBANIEHTa METANNIA [0 PEAKIHH ero CrOpaHHA.

Pacuer no BIHAHHIO KOHIEHTPALHK HA CKOPOCTE PeaKIlHH.

Pacyer H3MeHEHHA TEMNEPATYPHI KANEHHA (TUIaBIeHHS) BOALL [IPH PacTBOPEHHH B HEM 3a1aHHOI0
KOJTHYEeCTBA BEelecTBa.

Onpenenenne MONAPHOH KOHIIEHTPAIHH PACTBOPA M3 [UIOTHOCTH H MAacCOBOH JMOMH.
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14. OnpenennTs XapakTep cpelsl B pacTBope conn. Hanucars HOHHBIE H MOJIEKY ISPHEIE YPaBHEHHS
HApPOIH3A B ee pacTBope.

15. Pacyer MaccoBoii 10H BeecTBa 3aNaHHON MAcchl B PACTBOPE C 3aJaHHBIM KOMHYECTBOM BOJIEL.

16. Pac4eT KOHIEHTPAIHH PacTBOPA, NONY4EHHOTO NPH J00ABICHHH 3a0aHHOrO KOIHYECTBA BOMIE K
3allaHHOMY KOMHYECTBY pPacTBOpa JAaHHOH KOHLEHTpPaLlHH.

17. 3aKkoHYHTE YpaBHEHHA pPeaKkuuii B BOAHEIX PACTBOPAX H HANHIMHTE HX B HOHHOM BHIE.

18. Pacuer pH pacTBopa cnaboii KHCIOTEL eclH JaHbl ee KOHUEHTPAUHA M KOHCTAHTE! JHCCOMHALIHH.

19. PacueT pH pacTBOpa CHNBHON KHCIOTH HIIH OCHOBAHHA.

20. BEIMHCIHTE KOHCTAHTY H CTENEHb FHAPOIH3A COJIH, ECIH JaHBI €€ KOHIEHTpPAIHA H KOHCTaHTAa
JHCCOLMALMH KHCIOTEL, 00pasyiomeii comb.

21. Ompenenenue TNa ruGpPHIM3AIME W FTEOMETPHH MOJTEKY L.

Qunaa ghopma obyyenun, 2 cemecmp

Teoperndeckne Bonpock

1. OxHcIHTENBHO-BOCCTAHOBHTEBHEIE PEaKI[HH, OKHCIHTEIH, BOCCTAHOBHTEIH.

2. HazoeHTe BaikHeHINHE rpYIIE] BEINECTB OKHCIHTENEH B HANMHINHTE MPHMEPE MONYPEaKIHi ¢ HX
YHaCTHEM.

3. 3axonm Dapanes.

4. VxakuTe MOpANOK BOCCTAHOBIIEHHS KATHOHOE Ha KATOHE IPH 3MeKTPOIH3€ BOIHOIO PacTEOpa
anexrponuTa. [TogTeepaure npaMmepams,

5. Slsnenne wkoppo3uH. AHONHBIE W KaTOOHBIE MOKPBITHA. [IpHBEIHTe NpHMEPE AHOIHOID H
KAaTOQHOTO MOKPBITHH A JaHHOID METala.

6. OxapaxrepusyiiTe THN ruOpHIHM3alMH aTOMHEIX opOHTanell yriaepoia B MONEKyTe 3THIEHA M

NPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYIEL
7. OxapakTepH3yiiTe THII rHGpHIH3aLHN aTOMHBIX OpOHTanell yriepola B MoJeKy/e aleTHIcHa i

POCTPAHCTBEHHYIO CTPYKTYPY MOMTEKYIEL

8. OOmAcHHTE MeXaHH3M peaKIMH B3aHMOJEHCTBHS MeTaHa C XJIOpPOM (NpH HHHIHHPOBAHHH
PeAKIIHE CBETOM).

9. HanummTe peakumH, XapakTEepH3YIOIIHE XHMHYecKHe CBOHCTBa ankeHoB. [IpHBenuTe mpHMEpEI
peakiMil CHHTE3a MOTHMEPOB MY TEM NOTHMEPH3AIHH aNKEHOB.

10. Ilpusenute cxeMmy mNoNydYeHHs nonunponuiesa. [laiite onpeneneHHe MOHATHAM: MOHOME,
NOJHMEpP H NOMHMEpPH3ALHS.

11. IlpreeauTe peakimi, XapaKTepH3yIOLIHe XUMHYeCKHE CBOHCTRA ANKHHOB.

12. TIpueeanTe nMpUMeps! peakinii MpHCOeIHHEHHS, B KOTOPLIX JeifcTByeT mpaBuno MapKoBHHKOBA
H He JeHCcTBYET npaBHiIo MapKkoBHHKOBA.

13. HanumeTe peaknun, — XapakTepH3yIOIHE XHMHYECKHe cCBoificTBa OeH30Ma: HHTpPOBAaHHE,
cynb(HpOBAHHE; PEAKIIHH MPHCOETHHEHHA.

14. OnumuTe BIHAHHE OPHEHTHPYIONIETO 3aMECTHTENA B MOJEKYJNaX TONYyola H HUTpobeH3zona Ha
peakiHu 3aMenieHHs B GensonsHoM sape. [Ipueeaure npHMepsl peaKiHii.

15. Hanumure npeMepsl peaknMii, XapakTepH3yIOIHE XHMHYECKHe CBOMCTBA OJHOATOMHEIX
CIIHPTOB: a) cBasaHHEIE ¢ pazpeiBom C—OH ceazu, ©) ceazannsie ¢ paspeisom CO-H ceazm.

16. HamumknTte peaknmu, XapakTepH3YIOIIHE XHMHYECKHe CBOficTBA (DEHONOB: pEaKLHH
rHOpOKCHIBHOH rpynnel (obpazosanue (peHONATOR, NPOCTHIX H CIOKHBIX 3)HPOB) H peaxKiHH
3aMelleHHs B ApOMATHYECKOM AIpe.

17. OxapakTepH3yHTe XHMHYECKHE CBOHCTBA MpENe/bHBIX anbaerunaos. [logTeepauTe ypaBHEHHAMH
pEaKIHii.

18. OxapakTepusyiiTe XHMHYECKHE CBOficTBa MpedensHEIX MoHOKapOoHOBBIX KHcnoT. [logreepauTe
YpaBHEHHAMH peaKLHi,

19. HamummTe mpHMeps! peakiHii, XapakTepH3yIONIHX XHMHYIECKHe CBOHCTBa HHTPHIOB.

20.B uem 3akmouaercs amdorepHocTe amuHokucaor? Hamummte dopMyIs cremyiomx

AMHHOKHCIIOT B popMe OHIIONAPHEIX HOHOB (IIBHTTEP-HOHOB): a) IHIHHA, 0) anaHHHA
22



21. AMHHOKHCIIOTHL: CTPOEHHE, H30MepHd, KHCIOTHBle cBoiicTsa. IIpmBemure NpHMEP PpeaKiHH
00pazoBaHua NENTHIHOH CBA3H.

22. afite onpenenenue cleayOMNAM MOHATHAM: a) YIIeB0oE:; 6) MOHOCAXADHIEL, B) AUCAXAPHIEL; T)
NONHCAXAPHIBI, NPHBEIHTE NPHMEPLL.

Tune: 3anag

1. CocraBrTe ypaBHEHHE CleayOulel OKHCIHTENLHO-BOCCTAHOBHTEBHOM PEaKiHH H ONpeIeIuTe
MOJIAPHYHO MAcCy SKBHBAJICHTA OKHCIIHTENs (MM BOCCTAHOBHTEA).

2. PaccunTaiiTe MONAPHYO Maccy SKBHBANEHTA 3aJaHHOTO OKHCIHTEIA, €C/IH OH BOCCTAHABIHBACTCS

[0 33TaHHOTO BELECTEa.

ITo npuBeeHHBIM MOMYpeaKIMAM OKHCIEHHA-BOCCTAHOBIEHHS COCTABLTE YPABHEHHE PEakilHi B

MOJIEKYTADHOM BHJE.

4. Kak W3MeHHTCA Macca MUIACTHHKH JAHHOIO, ONYIICHHOH B PacTBOP COMH APYroro Merarnia?
[Touemy? CocTaBpTe ypaBHEHHS NPOTEKAKOLIHX [IPOLIECCOB.

5. Omnpenenute 3Ha9eHHE MEKTPONHOIO MOTEHIHANA METAIIA, IOTPY/KEHHOTO B PACTBOP €r0 COMH

J4HHOH KOHIIEHTPALIHH.

Onpenenure pH BoaHOTO pacTBOpa, €C/IH H3BECTEH MOTEHIIHAN BOJIOPOJHOTO MEKTPOIA.

Onpenenure 3JIC ranbBaHHYECKOro 3MEMEHTA, COCTABICHHOIO H3 3aIaHHEIX METALTHYECKHX

3MEKTPONOB, ONYIIEHHEIX B PACTBOPHI HX colei. CocTaBeTe CXeMY ralbBaHHYECKOTO JEMEHTA H

HaMHITHTe YPABHEHHS PeakiHii, NpOTEeKaMX NPH ero padoTe.

8. Hanumure ypaBHeHHS peakuuif, MpOTEKAOMMX TNpH paboTe TalbBAHHYECKOrO 3JEMEHTA
OpPEeACTARICHHOIO 3aJaHHOH CXeMOH. VYKakuTe, B KaKOM HAaNpaBlIeHHH NepeMelaroTcs
EKTPOHEI BO BHELIHei 1enH.

9. CoctaBbTe CXEMBI ABYX TaNbBAaHHYECKHX 3/IEMEHTOB, B OJHOM H3 KOTOPBIX NAHHBIA MeTai
CIyHI0 OB KaTONOM, & B JAPYroM — aHOAOM. Beruuciure 3sHavenue ux IJIC IIPH CTAaHIAPTHEIX
VCIIOBHSEX.

10. Hanummute ypapHEeHHA 3NMEKTPOMIH3a BOJHOTO PACTBOPA HIIH pacilaBa JAHHOM COMH C HHEPTHBEIMM
HIIH METATHYECKHMH 3IEKTPOJAMH.

11. Onpenenutes Maccy BemecTBa (HaH 00BeM rasa), BLIICTHBIIErOCH HA OJHOM IMEKTPOOE IIpH
37EKTPONIHA3E, €C/IM H3BECTHBI Macca BemecTsa (Win oObeM ra’a), BEIENHBIIErocS HA JIPYroM
IMEKTPOIE.

12. Tox 3ananHO# CHIION B TeueHHe 3a1aHHOTO BpeMeHH BBIENH HA KATOME NPH 3aJaHHOM BEIXOZE
1o TOKY 3aIaHHOE KONH4eCcTBO MeTan1a. OnpeneuTe MOMAPHYIO MAcCy IKBHBAIEHTA METAIA.

13. llpn anextponmmse BogHoro pactsopa comn pH pacteopa Beipoc. Ompenenmte, pacTBOp KaKoil
COIH H3 NPHBEACHHBIX MOABepraics snekTporausy. Jlalite obbAcHeHHe M NMOATBEpIHTE OTBET
YPaBHEHHAMH PEaKilHil, MPOTEKAKIINX Ha KATOIE M aHoIe.

14. CocTaBeTe CXeMBl peakuHif, ¢ NOMOMBIO KOTOPHIX MOXHO OCYIIECTBHTL 3aJaHHEI pan
[peepaleHHi OpraHHyeckix BelecTs.

15. Hanummre CTpyKTYpHYIO (OpMYTy COENMHEHHS JaHHOTO COCTABa, KOTOPOE BCTYNAET B
OIMHCAHHBIH DAL XHMHYECKHX pPeaKimii.

16. 3akoH4HTe 3aNAHHYI0 XHMHYECKYIO peakuuio. Hanuiiure CTPYKTYpHEIE dOPMYIEI HCXOIHOTO
BEINECTBA H MPOJAYVKTOB PEAKIIHH H HA30BHTE HX,

17. IlpuBennTe CTpYKTYpHBIe OPMYIIE BCEX H3OMEPOB JIAHHOTO COCTABA.

18. M300pazute CTPYKTYpHBIE (OPMYILI JAHHBIX COC/IHHEHHH H HA3OBHTE NMpHBEAEHHBIE HX 10
MEXKIYHapoIHOH HOMEHKIaType.,

19. Onpenenuts Qopmyny yriesonopona, ecliH H3BECTHO MACCOBBIE JOMH YIJIEPOJa H BOIOPOJA H
MIOTHOCTE MAPOB M0 BOIOPOIY.

20. Kakas mMacca rajloreHnpoH3BOIHONO MOMYYHTCA 110 PeakAA JaHHOTO o6beMa anKkeHa mpH H.Y. ¢
ilonoBoKOpOIOM

Lid

el
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22,

23,

24,
25:

26.
2T.
28.
29.
30.
31.
32,

33.
34,

35

36.

BerumcnuTe, Kakas Macca (I) Kakoro raliOreHIpPOM3BOJHOrO obpasyerca B pesyisrare
B3aMMOJEHCTBHA 3agaHHOro o0BeMa 3aJaHHOTO &JIKeHa IIPH HOPMANBHEIX YCIOBHAX C
OpOMOBOIOPOIOM.

AJnKeH 3anaHHO# Macchl NpHcoeHHAAET OpoM 3amaHHoil Maccel. Onpenenute GopMyiy antkeHa.
BrrumcnuTe, Kakad macca (r) Kakoro cmupra oOpasyeTcd B pe3ylbTaTe B3aHMOJEHCTBHA
3allaHHOro 00BeMa 3aJaHHOIO ANTKEHA [IPH HOPMAIBHEIX YCIOBHAX C BOJOH.

Onpegennts GopMyTy alKHHA, C/TH H3BECTHA Macca ero 3aJaHHoro 00beMa IpH H.Y.

AneraneH 3agaHHoro o0beMa MpeBpallleH B albjerH] ¢ YKasaHHeIM BexogoM. OnpeenHts
MAaccy NONYYHBLIETOCH ANbIETHIa.

Paccuuraiite, kakoffi oOveM xnopa (1) npH HOpPMaNBHBEIX YCIOBHAX mnoTpedyerca s
npespamenns OeH30Ma 3anaHHoli Maccoii B xnopben301, eC/IH H3BECTHA MOTEPA XJI0pa.

Kakas macca Tonyona Oblna M3pacxonoBaHa, ecid npH aeficTBHH Ha Hero OpOMHOE BOIE!
NOoMYYeHa 3aaHHAd Macca CMECH MOHOOPOMTOMYOIIOB.

Kakoit 00beM 3THIEHa HANO HCTPATHTB, YTOOBI MOTYYHTE 3AJAHHYIO MACCy STHIOBOIO CIHPTA
3afaHHoll KOHIEHTpalHH.

Onpenemure GopMyny NEpBHYHOrO CHHPTA, B KOTOPOM H3BECTHBI MACCOBEIE JOMH aTOMapHBIX
yriaepona, BOAOpoaa H Kucnopoaa. Hazosute 3ToT CrMpT.

Brrgucnure odseM HNO; ¢ 3anannoif MaccoBoil qoeil ¥ NNOTHOCTE, HeoOXOIHMELH 1718 CHHTe3a
3aJaHHONO KOJMHYEeCTBA TPHHHTPOITHIEPHHA.

Kakyio maccy desomara menodsHoro MeTamia MOMKHO TMOMYYHTh 3alaHHBIX Macc (eHoma u
LIEJI0YH.

Jlana nnoTHOCTE MApPOR KHCNOTEL No Bogopony. Halinute ee MonekymapHyio GopMyTy H HA30BHTE
ee.

Onpenenure GopMyTy aMHHA, €CITH H3BECTHE] MACCOBEIE NOH YIEpOa, a30Ta H BOAOPOA.

K pactBopy anmnuHa naHHOii Maccel nobasmnn u3beiTok Gpoma. Jlana mMacca oGpasoBaBiierocs
ocanka. OnpenenrHTe MaCCOBYIO JONK AHHIHHA B PACTBOPE.

. Beruncnnre o0beM aMMHaka NpH H.y., KOTOPEIH HAA0 NPONYCTHTh 4Yepe3 PACTBOpP KHCIOTEI

JaHHOTO 00BEMa ¢ JaHHOiH MaccoBOH goneii, 4To0LI MPEeBPATHTE €€ MOMHOCTHI0 B AMHHOKHCIIOTY
(MomeT OBITE YKa3aHa MOTEPA aMMHAKA B X0/ PEaKllHH).

Kaxoii ooeem CO; mpH H.y. motpebyerca ans oOpazoBaHHA 3aJaHHOH MacChl TIIOKO3BI T10
peakiHH GoTOCHHTE3a.
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8 YVCJOBHUS PEAJTHU3ALIMH ITPOTI'PAMMBI U CHHUTLIWHBI

8.1 MarepuaisHO-TeXHHYECKOe ofecneuenne THCUHNIAHBI (MOaY.15)

Wudopmanus O HaIMYAH ClNENHATH3MPOBAHHBIX ayIMTOpHil, JabopatopHii,

TeXHHYECKHX cpecTB 00y4eHHA H T.J. MPEeJCTaBjieHa B BHJE tabmuiel (Tadbmuma 8.1).

Tabnuna 8.1 — Obecneuenne 0dpa3oBaTenLHOrO IMpolecca

Nen/m| Hammenosanue | HammMeHoBaHHe 0060pyI0oBaHHBIX yueOHBIX KaOuueToB, | PakTHYSCKHH
IUCIMUIUTHHE B 00BEKTOB JUIA IPOBEICHHA anpec y4eOHBIX
COOTBETCTBHH C | 7abopaTOPHEIX/TIPAKTHYECKHX 3aHATHH C NepeuHeM KaOHHETOB H

paboTiM OCHOBHOI0 0DOpYIOBaHHA 00BEKTOB
yueOHEIM ILIAHOM

B1.0. XAMuA . Jlexkuuu: Hosocubupek,

08 VyeOHaa ayAHTOPHA AN NPOBEASHHA 3aHATHI NekunoHHoro |[KpacHEIH MPOCNEKT,

CEMHHAPCKOrO THNA FPYNMOBLIX H
HHIHBHIVATBHBIX KOHCYILTALUMI, TEKYILEro KOHTPOAA,
MPOMEKYTOMHOM aTTecTaumy -aya. 501
AynutopHaa Me6ens —cTons 21 wT., cTyaeA 43 wr., cTon
NpenoJaBaTens, A0CKa AyIHTOPHAA N MHCAHHA MEIOM.
[MepcoHanbHblH KOMNBIOTEP C DA30BEIM JTHUEHIHOHHBIM
nporpaMMHeIM oDecnevyeHHeM H MOJKTIOUEHHBIM K CETH
Hurepuer. KoMnnexkT AeMOHCTPALIHOHHOIO
obopyaoBanuA (2KpaH W MYIETHMEIHA MPOEKTOP).
Komnnekt yyeGHo-HarnaaHex nocobuii, obecneuneaimmx
TEMATHYECKHE HIOCTPALIMH MO THCLHIUTHHE,
'VyeOHas ayaMTOPHA [N NPOBEACHNA 3aHATHH JIEKUHOHHOTO
H CEMHMHAPCKOIO THMNA IPYNMOBEIX H
HHIHBHIYATEHBIX KOHCYIBTALMH, TEKYLIEro KOHTPO,
NpOMEKYTOUHOMN aTTecTanm -ayn. 201
AyautopHas mebenk —napTel 33 WT., CTON NpeNnoJaBaTeni,
nocka ayaMTOpHas ana nucanua menom. [lepconaneueiii
KOMIbIOTEDP ¢ Da30BBIM JIHLIEH3HOHHEIM MPOrPAMMHBIM
ofecrneyeHneM M NOJKIKOMeHHEIM K ceTH Hureprer.
KoMnIekT AeMOHCTPALHOHHOTO 000pY0BAHHA (IKPaH H
MynsTHMenHa npoektop). Komnnekr yueOHo-HarnaaHeix
nocoduii, obecneyHBaIOLWIMX TEMATHYECKHE HILTIOCTPALIHK MO
NIMCLHILIHHE.

. JlaGoparopHsie paboTsl
YyeOHan ayUTOpHA 114 NPOBENEHHA
3AHATHIA CEMHHAPCKOro U NabopaToOpHOro THIA, FPYTINOBEIX H
HWHAHBHAYANBHBIX KOHCYNBTALMI,
TEKYLLEro KOHTPO/IA, NPOMEKYTOYHOH aTTeCTalHK
(Xumuueckas nabopatopusa) - aya. 405
Aynutopas mebens —ctonsl 10 wr., crynea 20 wr., cron
npenojaeartess, 10CKa ayIMTOPHAA 1A MHCAHHA MENOM.
HoyThyk ¢ Da30B6IM THUEHIHOHHEIM
NporpaMMHEIM obecriedeHHeM H MOJKITHYEHHBIM K CETH
Unrepner. KomnnexT yuebHo-HArAA AHEIX Noco0Hi,
o0ecneyHBAOLIHX TEMATHYECKHE HITFOCTPALIHH MO
nucuunaune.Habop naboparoproi mocyasl. Becs

L-200 Becwt BJ1-200. Beirsokno# wikad ana

MpeakTHEOB —2 wT. [leus mydensrias MUMII-3V(1150C).

XonogunsHuk «Buproca-103

35

HTH (pmamnan)
PTY
mm.A.H.Koceirnna
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9 VYEBHO-METOJJHYECKAA KAPTA TUCHHILIHHBI “XHMMT”

Ounas dopma o0yueHHs, 1 cemecTp

Ne | Homep TeMsbl y9eOHBIX Henomssyemsle yaeGHO- CamocTosaTensHas dopma
Hene 3aHATHH METOIHYECKHE MaTePHAIEI paboTa CTYIEHTOR | KOHTpOMA
H JIK I3 | Jib Camocrosn 3
TENBHOE
H3YYEeHHE
1 JIK-1.1 JIB-1 B-1, B-4, b-6, M-1, M-2 K-3
2 JIB-1 B-1, -4, b-6, M-1, M-2 CH-1 K-3
3 JIK-1.2 JIB-1 B-1, b-4, B-6, M-1, M-2 K-1, K-3
4 JIB-1 B-1, -4, 5-6, M-1, M-2 CH-1 K-3
5 JIK-2.1 JIB-2 B-1, B-4, B-6, M-1, M-5 o3-1 | K-1,K-2,
K-3
6 JIB-2 B-1, B4, B-6, M-1, M-5 CH-2 K-3
7 JIK-2.2 JIB-3 5-1, B-3, b-4, B-6, M-5 K-3
8 JIB-3 B-1, B-3, b-4, B-6, M-5 CH-2 K-3
9 JIK-2.3 JIB-3 b-1, B-3, b-4, b-6, M-5 K-3
10 JIB-4 | B-1, B-3, b-4, b-6, M-3, M-5 CH-2 K-1, K-3
11 | JIK-3.1 JIB-4 | B-1, B-3, b-4, b-6, M-3, M-5 3-2 | K-2,K-3
12 JI-4 | B-1, B-3, b-4, 5-6, M-3, M-5 CH-3 K-3
13 | JIK-3.2 JIB-4 | B-1, B-3, B-4, b-6, M-3, M-5 K-3
14 JIb-4 | B-1, B-3, b-4, B-6, M-3, M-5 CH-3 K-1, K-3
15 | JIK-3.3 JI6-4 | B-1, B-3, b-4, -6, M-3, M-5 K-3
16 JIB-5 E-1, B4, B-6, b-7, M-5 CH-3 K-3
17 | JIK-4.1 JIB-5 B-1, B-3, -4, 5-6, M-5 K-3
18 JIB-5 B-1, B-3, b-4, B-6, M-5 CH-4 n3-3 | K-1,K-2,
K-3
Tloaroroe JK3aMeH
Ka K K-4

3K3aMEHY
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Ounag dopma 00yyeHnd, 2 ceMecTp

Ne Homep Tembl yueOHBIX Hcnonszyemsle yuebHO- CamocroaTensHasn Dopma
HeJe 3aHATHH METOIHYECKHE MaTEPHAIE paboTa CTYAEHTOB KOHTpONA
I JIK 113 JIE CamocToaren I3
BHOE
HIYUEHHE
1 | JIK-5.1 JIB-1 b-1, b-4, b-5, b-§, M-5 CH-5 k-3
2 JIB-1 B-1, 6-4, B-5, 5-8, M-5 K-3
3 | JIK-6.1 JIB-1 b-1, b-4, b-5, b-§, M-5 K-1, K-3
4 JIB-2 b-1, b-4, b-5, b-8, M-6 CH-6 K-3
5 | JK-6.2 JIB-2 b-1, b-4, b-8, M-5, M-6 K-3
6 JIB-2 b-1, b-4, b-8, M-5, M-6 CH-6 K-1, K-3
7 | JK-7.1 JIB-3 b-1, b-2, b-4, M-4,M-5 K-3
8 JIB-3 b-1, b-2, b-4, M-4 M-5 CH-7 K-1, K-3
9 | JIK-7.2 JIB-3 B-1, B-2, 5-4, M-4 M-5 K-3
10 JIb-4 b-1, b-2, b-4, M-4,M-5 CH-7 K-3
11 | JIK-7.3 JIB-4 b-1, b-2, b-4, M-4,M-5 3-4 | K-1,K-2,
K-3
12 JI6-4 | B-2,5-4,B-9,B-11, M-5 CH-7 K-3
13 | JIK-74 JIB-4 | B-2,B-4,B-9,B-11, M-5 K-1, K-3
14 JIB-5 B-2, b-4, b-9, b-11, M-5 CH-7 K-3
15 | JIK-7.5 JIB-5 b-2, b-4, B-9, B-11, M-5 n3-5 | K-1,K-2,
K-3
16 JIB-5 b-2, b-4, b-9, b-11, M-5 CH-7 K-3
17 | JIK-7.6 JIb-5 b-2, b-4, b-9, B-11, M-5 I13-6 K-2, K-3
18 JIB-5 B-2, b-4, B-9, B-11, M-5 CH-7 K-1, K-3
MoaroToexka DK3amMeH
K 9K3aMeHY K-5
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11 AOMOJTHEHHS 1 U3MEHEHHUS K PABOYEM ITPOIPAMME HA 2022/2023 VY. TOJ
B pa6ouyio mporpaMMy BHOCATCA CIEAYIONHE H3IMEHEHHS:

Pafoyas mporpamMMa epecMOTpeHa Ha 3acelaHiy Kadeps
a@ » 202 T

3aeenyommuit kadenpoii
HOUMENCEONIE KOeOpsl AUNHAR RODHICE PACINPPOERS ROOALEY dama
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IMPIJIOKEHHE b

1 OGpasen BapHAHTA TECTA JJIA 3ANIATHI 0TYeTa no JabopaTopHoii pabore
1 cemectp, Tema: «XMMHYECKAd KHHETHKA H PABHOBECHEY

TECT 1

BrifiepuTte npaBrIBHEIH OTBET B 3amaHuaX 1, 2, 5

CKOpoCTh XHMHYECKOH peakilHi 3aBHCHT OT KOHIEHTpauHH BemecTs. KiHyecTBeHHAd 3aBUCHMOCTE
My CKOpPOCTBIO PEaKIHM H MOJSPHEIMH KOHUEHTpauusMu [B] pearmpylomx BeIIECTE
ONHCHIBAETCA 3aKOHOM OeficTByromMX Macc. Hanmmmmre MaremarHdeckoe BEIPAKEHHE 3aKOHA

JeHCTBYIOIIHX Mace A MOJENBHOM peaKiHu:

2A+ 3B = A;B;
1 v=[A]B]
2 v =K[A][B]
3 v=Kk[AJ'[B e
4 v=[A][B]

Onpenenure, K4k H3MEHHTCH CKOPOCTh PpeakiMH, NPOTEKAIOWEH B 3aKPBITOM COCYAe MpH
MOCTOSHHOM TEMIEpaType Meikay ra3o00pasHBIMH BEIISCTBAMM:

2CO+0;=C0,
TIpH YBeTHYEHHH JaBIeHHs B 4 pasa.
1 B 4 paza
2 B 64 pasa
3 B 16 paza
4 B 8 paza

JlonumuTe HEJOCTAIOMIEE CIIOBO BMECTO TOYEK:
CKOpOCTh XHMHYECKOH PEAKIHH ... ¢ NOBLIICHHEM TEMIIEPATYPEL.

PaccunTaiiTe, KAK M3MEHWIACh CKOPOCTh PEAaKIWH NpPH MOHWKEHHH Temmeparypel ot 60 1o 30°C,
ey TeMIeparypHeli koadduuHenT paseH 3.

ViaxuTe, B KaKoil H3 peakiuii JaBNeHHe He BIHAET HA CMEleHHe XHMHYECKOrO PABHOBECH:
1 Ha(r) + Ja(map) <+ 2HJ (1)

2 2Hs(r) + O2(r) < 2H20 (%)
3 CO(r) + C(x) « 2C0Oy(r)
4 N04(r) =+ 2NO1(1r)
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2 Ofpasiel IKIAMEHAMHOHHLIX JHIETOB MO AHCHHILIHHE «XHMHS»

MHWHHCTEPCTBO HAYKH H BBICIIETO SK3AMEHALIMOHHBINA BUJIET Ne 1
OBPA30BAHHSA POCCHHCKOHN ®EJEPALIH i
HOBOCHBHPCKHI TEXHOJIOT MYECKHI 38.03.07 Topaposenenye
HHCTHTYT (@HJIHAJI) [Tpoduns «ToBaposeneHne H IKCIEPTH3A
BIOJDKETHOIO OBPA3OBATEJIEBHOIO YYPEXKIEHHA
BBICLLIEI'O OBPA30BAHHA Kadenpa X,.XTu T

«POCCHIICKIII TOCY TAPCTBEHHBII Jucuammana; «Xumus

VYHHUBEPCHTET HM. A.H. KOCBII'HHA

(TEXHOJIOTHH. IM3AITH. HCKYCCTBO), ~ Paxyrwrer: Tl
(HTH (unman) PI'Y um. A H. Koceirusa)

Kype 1, cemectp 1

1 CdopmymapyiiTe MOHATHA: IKBHBAICHT, MONAPHAA Macca SKBHBANCHT, JKBHBAICHTHEIH obBeM.
OnpejenuTe MONAPHYKO MAccy SKBHBAIEHTA META/UIa, €CTH NPH CTOPAHHH MeTamia maccoi 6 r
obpa3syercs ero okcHz Maccoi 11,33 r.

2 ObBACHMTE, YTO TAKOE TeMIoTa obpasopanus coequuenns. E& obo3nayenne 0 pasmepHOCTE. Pacuer

TernoBoro 3¢deKTa peakun Yepes TemnoTs 00pasopanus coeuHeHni. [IpuBeIHTE NpHMED.

Paccunraiite, BO CKOMBKO pa3 HATO H3MEHHTE KOHUEHTpaHio SO, B peakiuH:

2804(r) + 02(r) «> 250;3(r), 4ro6BI cCKOPOCTH peakuun Bospocna B 16 pas?
4. Tlpu Temmeparype 30°C o6ném raza pasen 500 en’. PaccunTaiite, Kakoit o0bem 3aiimer ra3 npu

70°C, ecnu maeneHue OyIeT OCTABATLCA MOCTOSHHBIM?

Ll

VreepaaeHsl Ha 3aceganuu kagenpel X, XTu T _or mpoToKoa Ne
CocTaBuTeNb: karn xum. Hayk Benuno A.®@. 3ap.kadp. X XTu T KL TeXH. HayK., aou. [Totywunekas E.B.

MHHHUCTEPCTBO HAYKH H BBICLUIETO K3 AN[EH&L[]*IDI—H—IBII?I BUJIET Ne 1
OBPA3ZOBAHUS POCCHHCKOH ®EJEPALIMH -

HOBOCHEHPCKHII TEXHOJIOTHYECKHI

MHCTHTYT (OWTHAJT) 38.03.07 Tosapopenenue
®EIEPAJIEHOTO FOCYJAPCTBEHHOI'O HleilHI[B {{Tﬁﬂﬂpﬂﬁﬂﬂﬂ}ﬂiﬂ H 3KCIEPTHIA
BIOJDKETHOIO OEPA3SOBATEJIBHOIO YUPEXKIEHHA HENPOJIOBOIECTBEHHEIX TOBAPOE)
BBICIIEI'O OBPA3OBAHMA Katbenpa X.XTuT
«POCCHICKII rOCYIAPCTBEHHBIHN Jucrmnmuaa: «XHMHEL)
YHUBEPCHTET HM. A.H. KOCBII'HHA Maxynsrer: T 1 ]I Kypc 1, cemectp 2

(TEXHOJIOTHH. TA3ANH. HCKYCCTBO)»
(HTH (dpunman) PT'V um. A H. Kocsirusa)

1. CocrasbTe cXeMBI ABYX TaJbBAHHYCCKHX IEMEHTOB, B OJHOM H3 KOTODEIX LMHK CIHyXKH1 Obl
KATOJIOM, & B JpYToM — aHonoM. Berucnute 3pavenne DJIC npH CTaHIAPTHBIX YCIOBHAX.

2. HamummTe npHMepHl pPeaKuHii MOMYYeHHA HHTPHIOB H peaKIMH, XapaKTepH3YIOMMX HX

XHMHYECKHE CBOMCTBA.

HanuimuTe cXeMBl peakiiuii NoTyIeHHS YKCYCHOH KHCIOTE], YKCYCHOIO aHTHIPHIA H XJOPYKCYCHOH

KHCIOTEHl H3 alleTHICHA.

4. Onpenemute GOpMYTy BTOPHYHOIO aMHHA, B KOTOPOM MacCOBBIE NONH ATOMApHBIX YIiepoia,
BONOPO/A H a30Ta, PABHEL, cooTBeTcTReHHO: 61,0; 15,3 1 23,7.

LIS

Vreepiaens! Ha 3acenanun kKadenpsr X, XTu T _or npoTokon Ne

CocTaBuTens: kaH1.XuM.Hayk Beawno A.@. 3as.kap. X, XTuT KaH[.TexH.HayK., aou. [ToTymmuckan E.B.
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