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Gaxanaspuara), peanusyemoii B cooTsercTeru ¢ ®I'OC BO, yTBepKIeHHEIM NPHKA30M MunoOpHay: u
Poccuu ot 22.09. 2017 Ne 962
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MPOMBINIIEHHOCTH, MPodHIL MOAroToBKH «KpeaTHBHOE MPOSKTHPOBAHHE ONE/KIB! H AKCECCYapoBy
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NPOMBIILIEHHOCTHY, NPOQHIE MoAroToBkH «KpearnsHOe NPOEKTHPOBaHKE OOYBH H aKCECCYapoB»

5. PaBogero yueGuoro mmama. Hanpasnenme: 29.03.05 «KoucTpynposaHue M3IeNHi nerkcd
NpoOMBIIINeHHOCTHY (KBannukamusa (cTenens) «Oakamaspr). Ilpodune mnoaroToBkH «KpeatusH.e
NpOeKTHPOBAHHE OIEXKIEl H akceccyapos». — HoBocudHpCK: HoBocuOHpCKHH TEXHONOTHYECKE
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PI'Y um.A.H.Koceiruaa

PazpaboTunku: 4/5‘%?,__
v

KaHI.XHM.HayK benuno A.D.
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Pafouas mporpaMMa paccMOTpeHa Ha 3acelaHHH KadeIpbl XXTuT (mporokon Nel3d ot

24.06.2019).

3ae. kadeapoit XXTuT A
101, KAHIXHM.HayK {f fxﬁ; ,’ﬁf;\/ Eruna H.C.
TNexan ©@Tull A

[IOLL., KAHT. TEXH.HayK Bepununna H.B.

1011, KA. TEXH. HayK [Nandepora E.I'.
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Peuening
i padouyio NPporpaMMy JRCIRITRAEE Xuvmn
ocnosroil ofpasopaTeapnoi nporpasyisl HTH (gumana) PTY v AH. Kocsiruma
no uanpasaenno 29.03.05 KoueTpynposanine W1t 2erwodl npoMeimasnnseT
HANPABICHAGCTE Npodinie «KpeaTHinoe NpocKTHROBEINNE 00Kl B AKCCCCYapoEs,
HANPABREHHOCTL N podiiih «KpeaTHanoe NpocKTHROREINNE 00YBH 1 AKCECEY S oIy

B coorsetcTenn ¢ BIOC BO no nanpasnemns 29.03.05 Konerpyuponanne ninenuil nereodl npoMeimiennocT,
nanparaeHHOcTENpodie. «KpPEaTHEHOE NPOEKTHPOBANKE LKL H AKCECCYAPOB, HANDARICNHOCTR IPMpIIE «KpeaTHEROE NPOCKTHPOBANL .
ofyBH B aKCCCCyapOB»,  AWCUHIIHHA HIVYAETCA B pamiax Gnoxa Bl
PazpaGoTuumoss paGoved nporpavil mweusranee (P X sanmerca kana xus ways sadenpsr XXToT HTH (fummana) PIY s A H. Koceiran

_ Beauno A
Ne f1IT KPHTEPHH OUEHKH PITT OTMETKA O
COOTBETCTEHH
1 Lleam H3y9EHHA THCLHIIHHE Ia
2 Llean coomHecens ¢ o0mMMH LENaMH OcHOBHOH oOpasosarenemol mporpamwil (OOTT), & mom | [a
quCcne
= HMEKIT MEEIHCUHNIHHAPHEIA XapaKTep,
« CEAZAHHL ¢ 3ANAYAMH BOCTTHTAHAA.
3 TIpONHCaHA CEA3E AHCUMIIHELL ¢ APYTHMH AHCURNIHHAMA patosero yueGnoro noana no 00T Ia
4 TMponscan BEARL JHELHITHEE NpH GopMrposarnm rommerenuni (OK, O, MK): Ha
- no STOC BO no nanpasmeniofaM)
= o OO

] Tpn dopuuposanuy TpeboBAHWA K pe3ynsTaTaM o0yueHMA 0O IMCLMTUIHHE (3HATR, YMETe, | [a
BALIETE) YHTEHM PEIYNLTATH OfyueHHA, MpHBeaeHHpe bo GTOC BO no HanpasneHHio(aM)

[ Conepane AWCUNNNHAL CTPYKTYPHPOBAHO N0 Bulav yveOuerc 3amaTnil ¢ ywasammes X | Jla
ofLeson.
7 PacueT BPEMCHH E NpOrpdMME COOTBETCTBYET ofbemy w@acoe, ortsesensomy ma waysenne | Jla

AHCUHNAHALL N0 YWcGHOMY naauy.

3 Mpencrapies TeMmaTHuccknil nnan nesumii u npakTeyeckux  (MaGopaTopHEI, ceaumapekrx) | Jla
JAHATHA

9 OTpameHEl COBPEMEHHEIE NOCTHHEHHA HAYKH MPHMCHUTENEHD K KOHKPETHON THCURMNIHHE Ha

10 WEAZAHO ¥eOHO-METOAHYECKDS OOCCNEHCHHE IHCUMIUTHHL], B TOM YHCME! Ia

- MEPEYCHE CCHOBHON H JOMOANKTENEHOA NHTCPATYPR, AMCKTPOHHLIX PECYPEOs
- METOIHYSCKHE PEROMEHAAUHN (MATERHANE) NPENoAARITENR,
- METOONYECKHE PEKOMEHIALHH CTYICHTAM,

11 ¥ Ea3aHE E’E“” TERYLLETD, NPOMEKYTONHOTO H HTOMOBOr0 KOHTPONA, ga

12 B NpHACKEHHH K NPOrpaMse NpHeeacHsl GoHIs ouewosHux cpeacrs (GOM): sonpocw anm | [a
COMOKOHTPOAA M NPOBCPKH KAYSCTBR IHAHMA CTYISHTOR, KOMIACKT TCCTOE N0 JHCUHITHHE,
MCTOAHMECKHE  PEKOMEHIALHA N0 NPOBEASHMIO  MPAKTHYMECKHX  JaHATHIE,  KOMIIEKT
FGAMEHAUHOHHEN GHASTOB.

13 OC coRcp#aT MATEPHANE, paipaloTaHHEE HA OCHOBE PELNLHEIY NPAKTHYECKHX CHTYELNWH, B TOM Jir]
YHEAE, CEAZEHHEIX CO CneundHKoi MANOrs W cpentero Gusneca

14 BLABICHHEE HEAOCTATKH/ SAMESAHHA/PEROMEHIAUMH peucH3cHTa: (veobrodusocms cospaujenn, | Her
AonaaNENA Wit Hepepaton omdersibiE yacmel mekcma prronc)

15 K npouecey paspaboren u axtyanssawin PTLUL # yueSHo-MeTOINSECKHY MATEPHAIOS AnCLHNAMHE | HeT
NPHBNCKMOTCA  pABOTOLATENH, OPHCHTHPORAHHEIEC HA BLINYCKHHKOD NPOTPAMMEL JuZomue &
pazpafionice COMEPICANUR NPOZDAMMY, RPEAGCIARICHNE UEXOOHEE MOMEpUATSS dT8 ANZIIS,
DICUERTHELL ROOZDAMM, IRBMOS N ADOYEE

P wXiateeny momeT GoiTe HENONBIOBAHA T4 METOARMEEKOTO obecnesenia yuelnoro npouccea » pamkax ocHoaroi ofpasopaTentHod
nporpamms HTH (fuanana) PTY wa AH. Kocwrsma no nanpasnesino 29,0305 Konerpymposanne nazcanit Jerkoil nposbimacinoci,
nanpasnesnocTanpodins «KPCATHBHOE NPOCKTHPOBANNE ONEKIE W AKCECCYAPOBH, HINPARISHHOCTE MPOGIHIL K peaTnenoe NPOEKTHROBANIE ©
oliyen | akceceyaposy B HPLICTARTCHHDM BHIL

- SHte =
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1 AHHOTAIIASA - TACHOPT INNPOLLECCA

OGosnaueHne NOKYMEHTA s HammeHoBaHKE npouecca
I'OCT ISO 9001-2011 .
mn@PﬁE‘lﬂE}“ﬁ? SR 73u75 [Ipenonasanue IHCHHIUTHAL! “Xumus *

Onpenenenne npomecca:
[pOLECe MPenoaaBaHus THCIHIUTHHEL « XAMHA)
nns ogHo H zaouHoi dopM obyueHHS
nanpaenenna 29.03.05 «Koncrpynposanne
W3IEMH Terkoi NPOMEIIIEHHOCTH, TPOQHIE
«KpeaTHBHOE NPOSKTHPORAHHE OJEHUIE H
akceccyapos», npodunt «KpeaTueHoe
NpoeKTHPOBAHKE 00YBH H aKCECCYapOoB,
OpHEHTHPOBAHHEI Ha BBINONHEHHE TpeOoBaHHIl
®r'ocC BO.

Ieas mpouecca:

pEMONHeHHe  TpeDopammit @®I'OC  BO 1
$OpMHpOBAHHE CHCTEMHOIO  MpPENCTABIEHHA O
dyanamenTancHOl mucnunHAe “XuMmua, nepegara |
OCHOBHBIX TEODETHYECKHX 3HAHHA 1O Kype ',
yrayOneHHe HMEHIMXCA CBEJCHHH H TOJyHeH: 2
HOBEIX 3HAHHH H YMeHHH, pa3BHTHE XHMHYECKO) D
MEILLTEHHA ans perueHns COBpEMEHHE X
TEXHOJOTHYECKHX, OJKONOTHYECKHX, CBIPBEBBIX
aHepreTH4YecKHx mpobmem.

Bnapenen npounecca:
kadeapa XXTuT

OTBeTCTBEHHBIH PYKOBOAHTEIL NpoLlecea:
Kaug.xum.HavK Bemino A.D.

Bxoaer nmpouecca:
ObyuarouHecs H 3HAHHA, TOTYIeHHBIE
o0yualonAMHACH NpH 00YYEHHH B CPETHHX
IIKOJIAX, THIEesX ¥ Konemkax

Brixoas! mpouecea:
B pesynsTare H3yYeHHA OHCUHIVIMHBL CTYZel T
JOINKEH
3HATEL: XHMHYECKHE CBONCTBA BNIEMEHTOB pAfa Ipyril |
NEPHOAHYECKOH CHCTEMBI; BHAB XMMHYECKHMX CBA3EH 1

pa3MYHBIX THMAX COEAMHEHMH; o0nacTH 3HAHE
XMMHH,  Hcnonab3yemsle B npodeccHoHansHe i
OeATeNBHOCTH  KOHCTPYKTOpa  M3Oenwii  nerkci

NPOMBILINEHHOCTH; BHAOBI H3MEPEHHH M aNropHTM .l
0OpaboTKH IKCNEPHMEHTANBHBIX JaHHEIX; -
YMeTh: NPOBOJHTE PACHETEl KOHLEHTPalHH PacTBEOp: B
pasNMYHEIX COENMHEHHH; YYACTBOBATE B MPOBELEHE A
TEOPETHYECKHX W IKCTMEPHMEHTANBHBIX HCCNENOBAHE
Mo CTAHJAPTHBEIM W HECTAHAAPTHBIM METOAMKA:-] |
BRIEAATE M3 3HAaHWHA  xumuu, Tpelyemeie B
NpOEKTHPOBAHHH M MPOM3BOACTBE OAEXabl, 00YB
KOJKMaNaHTepeH, aKCeccyapoB, H3JeNHH M3 KOMH
Mexa.

BJIAJIETh: METOJAMH PACcYeTa KHHETHHYECKHX
XapaKTePHCTHK XHMHYECKHX PeaKumii, CnocoOHOCTEIO
y4acTEBOBATE B ONpeJeNeHHH Lenei K 3a1a4
MCCNIEI0BAHHSA; CNIOCOOHOCTBIO Y4ACTROBATE B
NOAMOTOBKE MaTEPHAJNIOB [N COCTABNEHHSA OTHETOR;
HABLIKAMH COBEPIIEHCTBOBAHMA NPOLIECCOR
NPOEKTHPOBAHMA M MPOH3BOACTBEA OJEKAE, 00yBH,
KOJKraNaHTEpeH, AKCECCYApOR, HIAEAHA 3 KOKH U |
MEXa Ha OCHOBE 3HAHMH XHMHH.

Tpebosanna K BX0JaM NMpouecca
Coorsercreue Tpebopanuam PI'OC BO,
KOMIIETEHIIHH, HeoOXOIHMEIE 17 H3YUeHHA
JHCIHIUTHHBT ¢ XHMHS»

Her TpeboBanmii K BXOJaM

Tpebopanns K BLIX0AAM Npouecea
Cooteercreyiomue Tpedopannay ©I'OC BO,
KOMIIETEHIIHH, MOIYYaeMEIe [OCNe H3ydeHHA
JTHCIATTHHEL “XHMHA": cnocobeH NPUMEHATE
eCTeCTBEHHOHAYUHEIE H 00IIeHHKeHEPHBIE 3HAHMA,
METOJIEI MATEMATHYECKOTO aHATH2A H
MOJENHpPOBaHNA B 00NmacTH npodecCHOHATBEHON
nearensHocTH (OIIK-1)
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IMocTaBmMHUKH Npouecea:
1. cpenHHE IMIKOILL
2. TrUMHA3HH
3. mMuueH W KOJUIeKH

IMToTpedurenn npomecea:
Obyuatommecs 1 xypca ouHoii u 3aouHoil (or 4
o0ydenna B ux Oynymue padoTonarenn

¥Ynpasasiomne Bo3aeHcTeHN:
@I'0C BO;
paGoumii yueOHBIH [1aH,
pa0o4as mporpamMma 1o JHCIHILTHHE,
HTOroBasd aTTecTallHA M0 JHCUHIUIHHE: 3K3aMeH

OcHOBHEIE pecypebi:
10 3a9eTHEIX €OHHHLL:
Ounaa dopMa 0OyUeHHA:
36 wacoB nexumii; 72 gaca naGoparopHbix paboT,
164 yaca camocToATenBHOMN paboTe! B T.4 63 4aca
KOHTPOITb;
3aounan popma odydeHH:
8 wacoB nmexmmii; 16 wac. maGoparopueix pabot; 32C
4ac. CAaMOCTOATENBHOH paboThl B T.9 9 yac. KOHTpPOI -
xuMHYeckre naGoparopuu (ayn. 309, 405),
aymHTOPHEIH (Gora, HHGOPMAHOHHO-OHOMHOTEYHE. *

pecypehl

KouTponnpyemble napaMeTpsl pomecca:
- 3k3ameH (ouHas ¢opma obyuenms - 1, 2

| cemecTp, 3a04uHas opma obydenns - 1 cemectp)

- yyacTHE B ayJUTOPHOii paboTe,

- BRINOJHEHHE | 3anMTa nabopaTopHex paboT
- BEINOTHEHAE JOMAITHHX 3a1aHHii (o4Has
(popma o0y4eHHA)

- BRITIOTHEHHE KOHTPOIBHOH paboTe! (3a04Has
(hopma o0yueHH)

MeToasl H3MepeHns NapaMeTPoB Mpolecca:
PeiiTuaroeas mxana 100 Gannos, sK3aMeH

IokazaTenu pe3yIbTaTHBHOCTH:
BLIMNONHEHHE 3AITAHHPOBAHHEIX MEPOTIPHATHIA B
CpoK; peHTHHT, oDecriedHBaOIHH NoNyYeHHe
JOMYyCKa K 3K3aMeHy

IlepHoaH4HOCT OLEHKH:
HEeMPepPEIBHO COTNACHD rpadHKy MpoBeJeH s _
3AHATHH H 110 3aBePIICHHIO H3YYEHHA JUCUHIUTHHEI |




2 MECTO THCIHHUILIHHBI B CTPYKTYPE OIl BAKAJIABPA

Hucuummnaa B1.0.10 «XuMmus» Bxoaut B bnok 1, o0sa3arensHasn yacTs.

Tabmuua 2.1 — [TpHHITHIE MOCTPOSHHS AUCIIHILTHHEL

HNpuauHn Copep:xanne
(ocobennocme)
[1 2 .]
Snpo ducyuniuns baszosan 9acTh AHCHHNIHHBI: i |
OcHOBHEIE =~ XHMHYECKHE  MOHSTHS,  3aKOHHI |

3aKOHOMEPHOCTH MIPOTEKAHMA PeaKIii, CROHCTEA BEUISCTE

OcHOBHBIE MOHATHS JHCIHILITHHBI
(IHpAKTHYECKHE efHHHILI)

ol
Atom. Monexyna. XuMudecKas CBA3b H CTPYKTYpa

monexyn. Tepmonuaamuka. KHHeTHKA XUMHYECKHX
peakiii. Jlucnepcusie cueTeMbl. PacTBOPEL, KOHIEHTPALH:
pacTeopoB. OBGMEHHEIE H OKHCTHTETBHO- '
BOCCTAHOBHTE/ILHEIE PEAKIIHH. DIEKTPOXHMHYECKHE
nponeccel. Oprannyeckue coennHennd. [lTomumepnsanus.
[TonukoHaeHCAHA.

Obecniesienne nOCIOVIOM{IX THCITHILTHH
obpa3oBaTeNbHOI IporpaMMEl (CeA3H C
ROCAEOVIOU{UMU OUCHUNTUHAMU)

3HaHHA H HABEIKH, NIPHOOpPETEHHEIE B PE3yNBTATE H3YYEHI 1
JaHHOH [OHCHHIIHHBE], HeoOXOOMMBI Kak Oa3oBblii '.3.-{
BCIIOMOTaTe/IbHB HHCTPYMEHT JUIH H3Y4eHHs JHCIUMILTHH I
npodecCHOHANEHOrO [HKIA: )
- MarepHanoBeieHHE B IPOH3BOICTBE IIBEHHEIX H3tenuii;
- MarepHanopeJieHHe B IPOHIBOJCTEE H3NETHH H3 KOXKH

Hpakmuyeckaa HANPABJIEHHOCTH
(MpakTHYeCKad 9ACTh) THCIHILTHHE

IpakTHveckas  9acTe  JUCHUMAMHBI  COIEPKH.
naboparopHsiii NPaKTHKYM, HHOpMAITHs E
3KCTIEPHMEHTANbHEIE pPabOTEl KOTOPOTO —CHOCOGCTBYK T
COBEPIIEHCTBOBAHHIO M MNPHOOPETEHHIO HOBEIX 3HAHH |,
HABLIKOB H YMEHHii i

YyeT HHOAHBHAYAIBHEIX OcODeHHOCTEH
|
| obyvaroIHXCcA, peaTH3aasa mpasa Beibopa
| cnocoba ydeHHd

BosmoxHOCTE paboTaTs B CBOEM TEMIIE;
nonbop HMHAMBHAYATEHEIX 3aMaHHii pa3sHOrO YpOBFY
CIIOMHOCTH '

OnucaHHe OCHOBHBIX «TOYEK» KOHTpOJIA

3ammTa naboparopHsIX paboT i

[POMEKYTOYHBIH KOHTPOIE;
HTOrOBLIH KOHTPOJIE (3K3aMeH)

JHCUHILITHHA H cospeMenHble
| HHpOpMAKUOHHbIE MEXHONOZUN

ITaxer oduensix mporpamym MS Office




FHHEEOUHIrSITOW H BEMIFEHE OJOMOOhHLEWILEN HWETOLOW HWITHLIJEE
‘UHHEHE XIIHAIHIMHHIMIQO M XMHhABHOHHIE1I2199 SH0HI0 BH BXIW H HO
€M HHIaTEN ‘godelosssone ‘wadarnere.nkoy ‘Hakgo ‘EIrKaTo eaLooasHodul
u uHegoduivaodu gosssnodu suHegoaLIHAMd900 HNENIGEEH (ALITRINg

I-NIIO £-ITH)|
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4 CTPYKTYPA Y1 COAEP)KAHHUE YYEBHOM JUCITUILIMHBI

4.1 O0bemM JHCUHIIHHBI H BHbI Y4e0HO0H paboTsl

Tabmuna 4.1 — O6beM DMCHMILTHHEI H BHAB y4eOHO# paboTh
{Brinucka uz paboyezo yyenozo niana ounol dhopmer ofyuents)

thopma TpyaoeMKOCTh Bua yu. Pacnpeaenexnne no
KOHTPOJA, IAHAT. KYPCaM M CEMECTpam
CEMECTP B uacax
¢ NPenoIaBaTeNaMH CPC IKI Beero & 1 P 1 "
ayAHTOPHEIE Konrakr Kyp *¥YP
3.e. 1 cemecTp 2 cemecT
IK3. | 3aM. JAHATHA Had
JIK | M3 | B | Bcero
12| - |36 - |72 196 101 63 360 | 10 JIK 18 18
13 - -
JIb 36 36

(Buwinucka uz pabovezo yuebnozo niana 3aownob gopmer ofyyenun)

Dopma TpynoeMKOCTE Bugyu. | Pacnpeaenenme no kypc: °
KONTPOISA ; 3AHAT. H CEMECTpaM
, B yacax
| CEMECTp € NpenoJaeaTeIamMy CPC sauer | Beero
' aynuTopubie | Kowtak IK3 B 3.6 1 Bype L iype
334 ¥ P e 1 cemectp 2 cemect
IK3. JAHATHH THaRA
) JK | I3 | Jb | Bcero
1 - 8 - |16 40 311 9 360 | 10 JIK 8 -
3 . -
JIb 16 -

1

4.2 Paznens! nucuuminabl (Tabn.4.2) |
O6wasn TpyA0eMKOCTb TUCUHILTNHB cocTapisaer_10 sauemnuoix edunuy, 360 uac.

Tabnuua 4.2 — Paznensl JHCLMILTHHEL

Ounas dopma obydeHHA
Na Pazapen Bun yqednoii paboTel, BEANYAR cCAMOCTORTENLHYIO DopMEl TEKYIIETD
nn AHCUHNIHHEL " padoTy ofy4ammxc BEOHT PO
e TPYAOEMKOCTh YCMeBaeMoCTH
= B Jacax B 3.L.
S | IK | JB | M3 | wxowrakThan | CP
paboTa
1 2 3 + 5 6 7 8 9 10
1 | Peakumonnas 1 4 14 - 28 12 | 1,11 | mocemenmue
crnoco0HOCTE JIeKUHii,

BELIECTE BEINIOTHEHHE
nadopaTopHEIX
paboT, HamHCaHHe
OTHETOR, 3alMTa
JIP, BEIONTHEHHE
JOMAITHETO
3a0aHus




[Tpomomxenue Tabnuisl 4.2

Py

Lh

10

XHAMHYEeCKas
KHHETHKA H
TepMOJIHHAMHKA

4
6

noceeHHe
NeKLHH,
BBITIOJTHEHHE
nabopaTOpHBIX
paboT, HanmHCcaHHE
OTYETOB, 3alIHTa
JIB, BBIMOTHEHHE
DOMaIHETO
3aJaHHsA

Kumus
PaCTEOPOR

14

18

1,44

noceleHHe
TMEKIHI,
BRITIOJTHEHHE
N1abopaTopHBIX
pabot, HaMHcaHHe
OTYETOB, 3allHTa
JIB, BEINOIHEHHE .
IOMAIIHETO
3a/1aHHA

JucnepcHEIE
CHCTEMBL.
Konnoungseie
PACTROPEI

0,28

MOCEMEHHE
meKmnui

Hroro

- 96

48

Ir3zamMed

36 4acoB KOHTPOJIEb

Hroroserit
KOHTPOIE —
DK3aMen

KAMHAYecKad
uaeHTHOHKAIHA

- 20

13

1,47

NOCEMIEHHE
TeKIHiH,
BBITIOJIHEHHE
nabopaTopHBIX
paboT, HanHCAHHE -
OTHETOR,
JIb

DNeKTpPOXHMH-
JecKHe CHCTEMBI

u OBP

10

18

127

MocemeHne
nexnuii,
BEIIOIHEHHE
nabopaTopHBIX
pabor, HamHCaH#He
OTYETOB, 3AlLHTA
JNIB, BEIIONHEHHE
IOMALIHEr o
3agaHHA

jamuMTa -



[Ipomomxenue Tabnuis: 4.2

2 3 4 5 6 T 8 9 10
DIeMeHTE 21 12 14 - 48 26 | 2,06 | mocemeHnue
opraHu4eckoii JeKIHH,
XHMHH BHITMIOJTHEHHE
nabopaToOpHEIX

paboT, HaNMHCAHHE
OTYETOB, JAlHTA
JIb, Bemmonnenue -

DOMAIITHHX
3aJaHHi
Hroro 2| 18 36 - 96 57 5 Hroropsiit
DK3aMeH 2 Oxzamen: 27 4acoB KOHTPOIE K;‘:;];EEH-
36 2| - 196 101 10
+
36
+
27

10



3aoynas dopma obydeHHs

Ne Paznen Bun yuebnoii paboTel, BRIYAA CAMOCTOATENLHYIO DopMbI TEKYWErD
n'm JHCUHITHHEL pafoTy oby4arwinxes KOHT P15
E. TPYAOEMKOCTE YCNEeBaeMocTH
£ B yacax B 3.8
O | K | OB | N3 | wkouraktHan | CP
paboTa
1 |2 3 2 6 7 8 9 10
1 | Peaknuonnas 1 1 6 - 10 62 2,0 | nocewexme
crnocobHOCTE NEKLHH,

BEIIECTB BBIMOJTHEHHE
nabopaTopHo#
paboTsl, HaNMHCaHue
OTHETA, JALHTA
JIB, BEINOIHEHHE
KOHTPOMBHOH
paboTh

2 | Xumugeckas 1 1 6 - 10 62 | 2,0 | nocemenue

KHHETHKA H TIEKIIHH,

TepMOJIHHAMHKA RBLTCITHON,
nabopaTopHO#
paboTel, HANHCAHKE
0THeTa, 3aluHTa
JIB, BBINONHEHHE
KOHTPONBHOH
paboTel

3 |Xumusa pacteopor | 1 1 - - 3 51 1,5 | nocewexue
NEKLIMH,
BBINO/IHEHHE
KOHTpOALHOH
paboThl

4 |ducnepcHsle 1 1 - - 2 10 | 0,33 | noceweHHe NEKLMH

CHCTEMBL.

Konnonnueie

PacTEOPEL

5 | Xumudeckas 1 1 - - 2 10 | 0,33 | nocewenue neKkLnH
naeHTHHKAINS
6 |DneKTpOXHMH- 1 1 - - 3 51 1,5 | noceexne

JeCKHE CHCTEMEI H JEKLHH,

UBP‘ BEIMOAHEHHE
KOHTPONEHOMH
paboThl

7 |3neMeHTH 1 2 4 - 10 65 | 2,08 | nocewenue

OpraHH4Yeckoi JIEKLHH,

XKHMHH BHIMONHEHHE
nabopaTopHoH
paboTel, HAMHCAHME
otyera, sawuta JIb

Hroro 1 8 16 - 40 311 10 Hrororsii

- KOHTPOJE —

DzaMen 1 Ox3ameH: 9 4acoB KOHTPOIIb e R

8 16 - 40 311 10
+9

11



4.3 Coaep:xanne pa3aenosB y4eOHOH JHCUHIVIHHBI 0 BHAAM 3aHATHH

4.3.1 JlekuuHOHHBIE 3AHATHHA

Tabnuua 4.3 — XapakTepHCTHKA JTEKIHOHHEIX YUeOHBIX 3aHATHH U CAMOCTOATENBHO |

paboTHI

Ounas Qopma 00OydeHHA

Ne | HanmeHoBanHE Copep:xanmne paziena
pa | pagena Ne Obbem, | Ceblak
31 | ANCHHIIHHEI, TEMEI Hanmenopanne TeMel, THIAKTHEA qac HHA
Cl1 | HCMOJIbBIYEMEBIE KOMIIET
a | obpaszoBaTeibH CHLHH
bBIE TEXHOJIOTHH,
HHTEPAKTHBHEIE
MeToabI)
1 2 3 4 3 7
Cemectp 1
1 | PeakunonHas L1 XuMus ¥ nepHoJHYecKas CHCTEMA 2 OITK-1
crnocofHOCTE anemMeHTOR. OCHOBHEIE MOHATHA H 3aKOHEI
BEILIECTB XHMHH
(JIK-muckyccns; | 1.2 Crpoenne pemectea. AtoM. Momexyna. 2
IT-mMeTons! H XHMHYECKad CBA3b H CTPYKTYPa MOJIEKY L.
T.A.) KommnuiemeHTapHOCTE
Camoctosreas | CH-1 | I.1. Cmpoenue anekmponnbix 060104ex OITK-1
HOE H3YyYeHHe amomoe NEMENMOE NePEbIX Yembipex
nepuogos: s-, p-, d-anemenmpi.
Dnexmponnan KOHPUYpayua amoma.
1.2. 3axonomeprocmu UIMEHEHUA CBOTICME
NEMEHMOE U UX COeOUHEHUT no RePUOdam
U 2pyRnam.
1.3. Kosarenmuan XUMUYECKAA CBA3b, EC
PAIHOBUOHOCTIU, MEXANUIMB
obpazosanus, xapaxmepucmuru Honnas
cea3s. Memannuvecxkas ceass. Bodopoouas
C6A3b.
1.4, Daszoeoe u azpecamnoe cocmosnue
Belyecms.
[IpoMeskyTOYHBIH KOHTPOIE | NOCelIeHHe NeKIui, BRIMoNHeHHe TabopaTopHeIx paboT,
HaMACaHHEe OTHETOB, 3auHTa JadopaTopHEIX pador,
BHINIOIHEHAE JOMAITHETO 3a1aHns
KonrakrHas cpn | CaMOCTOATENEHAS pabora mog 4
paboTa PYKOBOACTBOM MpENoJasaTel
KAT | KoHTponk TekymeH aTTecTalHal -
o KonTpons camoctoaTensHoH paboTsl
CTY/IEHTOB
KOHC | KoHCynsTaleH -
HTOTO 10
Hmozo no pazoeny 1 4/12/10




XuMudeckas 2.1 | KuHeTHKa XHMHYECKHX PeaKIIHii. 2 OIMK-1
TepMOJHHAMHKA Cropocte peakmui H  METOIOBI  ee
H KHHETHKA peryJIHpoBaHHS
XHMHYECKHX
peaxiHii ¥
(TK-xpexycons; 2.2 | XuMudYeckoe H (pa3oBOe paBHOBECHE. 2 OIMTK-1
FERTeRR T 2.3 |TepmoamHamMHKa. DHepreTHKa XHMHYecKHX| 2 OIIK-1
MPOLECCOB
Camoctostens | CH-2 | 2.1. Cxopocmb peaxyuu, ee 3asucumocms | 14 OIK-1
HOE H3YYeHHe oM PazIUNHBLY axmopos.
2.2.. Obfpamumswie u  Heobpamumble
peaxyuu. Numuueckoe — pagnogecue.

Cretyjeniie XUMUYECKO20 PABHOBECUA RNOO
deticmeuem pasiuyHex (Paxmopos.

2.3, Tennosoti achhexm  xumuyeckoi
peaxyuu. TepmoxuMuveckue YpagHeHus.

[IpoMesxyTOYHEIH KOHTPOIb

MoceneH e TeKIHil, BRNONHEHHe TabopaTopHLIX paboT,

HAITHCAHHE OTYETOR, 3amuTa nabopaTopHeX pador,
BLINOJTHEHHE TOMANIHErD 3aNaHns
KonTakrHas — CamocroarensHas pabota nmoxu 4
padora PYKOBOJCTBOM IpPENOIABATENS
KAT | KoHTpons TeKyIeH aTTecTaluu -
- Kontpons camoctosrensHoi paboTsl 9
CTY/IEHTOB
KOHC | KoHcyneTanus 1
HTOTO 14
Hmozo no pasdeny 2 6/14/14
3 | XuMuYecKHe 3.1 |PactBopsl, o0mue ceeneHua. Konuentpanus 2 OIIK-1
CHCTEMEI PacTBOpOB
(JIK-auckyccHs;
IT-meTomet 1 T.4.)| 3.2 | PacTBOpEI HENEKTPOIHTOB 2 OIIK-1
3.3 | PacTBOpEI 3I€KTPOIHTOB 2 OITK-1
Camocrostens | CH-3 | 3.1. Konyenmpayua pacmeéopog 18 | OIIK-1
HOE H3y4eHHe 3.2.. Dnexmpoaumuyecxkan Quccoyuayus
ANEKMPOIUMOE 6 GOOHBIX PACMBEOPAX.
3.3. Peaxyuu uonnozo obmena.
3.4. I'udpoaus coneii. Cpeda 6odnwix
PAcmeopos.
[pomesxyToUHBl KOHTPONE | IOCeNIeH e NeKIHii, BRIoTHeHHe 1abopaTtopHeIX pabor,
HAIHCAHHE OTYETOR, 3ammTa nabopaTopHelx pabot,
BBINIOJHEHHE JOMALIHErO 3a0aHHs
KoutakrHas cpn | CaMocTOATEIBHAT PaboTa MoK 4
pabora PYKOBOACTBOM NpenoiaBaTens
KAT | KOHTpONb TEKYIIeH aTTecTalHH -
i KouTtpons camocToaTesHOMH paboTh 10
CTYJEHTOB
KOHC | KoHcyneTanuu -
HTOrO 14

13




Hmozo no pazdeny 3 4/18/14
4 | MucnepcHele 4.1 | Jucnepcusie cucremsl Komnonmueie & OIIK-1
CHCTEMEL PacTBOPE! H HAHOMATEPHATIE]
Komnounaere
PacTBOpEL
CamoctonTens | CH-4 | 4.1. Konnoudnwie pacmeopul 4 OITK-1
HOEe H3Y9eHHe 4.2. Hanomamepuansi
IMpomesxyTounsid KoaTpoas | Ilocemenne nexmuii
KouTakTHan P CamocTtogrenssad pabora mon 2
pabora PYKOBOACTBOM IpenojaBaTeis
KAT | KoHTpons Tekyuel arrectanus -
i kcp | KOHTDOIL CaMOCTOATENBHOH paboTE! 2
CTYIEHTOR
KOHC | KoHcynsTamun -
HTOro 4
Hmozo no pazdeny 4 2/4/4
| Mroro mo cemecmpy 1 (ax/cpe/KoHTaKT/3a4eT) 18/48/42/-
HToroestii KOHTpOIE | DKk3amen 36 uacos
Cemectp 2
5 | XumHveckas 5.1 | AHanH3 aHHOHOB 1 OIIK-1
E{ﬁ;}f;fm? 5.2 | AHATH3 KATHOHOB 1 OITK-1
IT-meTons: u
T.O.)
Camocrosrens | CH-5 | 5.1. Kavecmeennoili MUKpoananus anuonoe 13 OITK-1
HOE H3Y4eHHe U KAMUOHOB
i Hucmpymenmanensle  Memoou
ananusa
[TpoMeXYTOUHEI KOHTPOAE | MOCEIIEHHE JeKIHi, BRITOTHEHNE TabopaTopHEIX padoT,
HaIMCAHHE OTYETOB, 3aIHTa JabopaTopHEIX paboT
KonTtakTHan P CamocTtoarensHas pabota mog 3
pabora PYKOBOICTBOM ITpenoaasares
KAT | KoHTpomb Tekymmeil arTecTanin -
o KonTtpons camocTosTebHO# paboTsl 3
CTVIEHTOB
KOHC | KoHCynbTaluu -
HTOTO 5]
Hmozo no pazdeay § 2/13/6
6 | DnexTpoxHMHE- 6.1 | OOMeHHBIE H OKHCIHTETBEHO- p. OIIK-1
YECKHE CHCTEMEI BOCCTAHOEHTE/ILHBIE PEAKITHH
u OBP
(JIK-mackyccns; :
IT-MeTOIN B 6.2 |DNeKTPOXHMHYECKHE IPOLECCHL. ) 2 OINK-1
r.L) XHMHYecKHEe HCTOUHHKH 3TeKTPHYECKOH
SHEPrHH. JJIEKTPONIHS.

14




CamocToATE 1B CH-6 | 6.1. Gmmumeﬂbua-sﬂccmaﬂmmeﬁaume 18 OIIK-1
Hoe H3yHueHHe peaxyuu. Kopposui Memannos u cnocoobt
3qufUmBl OM HEE.

| 6.2. [anpeaHu4eckue NeMeHmbE

6.3. Dnexmpoaus pacniasos u pacmecpos.

| ﬂpomemquﬂmﬁ KOHTpONE | HOCEIICHHE NeKIHii, BEIMOIHEHHE nabopaTopHEIX padoT,
| HAMMCAHAE OTUETOB, 3alIHTa naGopaTOpHBIX pabot,

- BEIOTHEHHE [OMAIIHETO 3ANaHHA
| KonTakTHAN p— CamocTosTesHaA paboTa Mok 4
paboTa PYKOBOJACTBOM TpenoAaBaTei

KAT | KonTpoms TexyuieH arTecTallui -
| - KonTponk caMOCTOATENbHOM paboTHl 9
| | CTYIEHTOB
| goHC | KoHCyIbTAIIHH 1
| HTOro 14
mmaaa no pasoeny 6 4/18/14
7 [Dnements! [ 71 [ Vrnero1opoast 4
|| ?{F};ﬁ:: s 72 |Kucnopoicofepianiie mpouspomHEE| 4
| OpraHieckie yTIeBOA0PONIOB
| cOenHHEHHA 73 ASOT s : )
| (JTK-ZHCKyCOnst; . coZIepIKaNIHe IPOH3BOIHEL
| [IT-smrom HT.A) YT eBOZ0PONIOB
| 74 |BHICOKOMONEKY/IAPHEIC coenmHeHMA.| 2

TTonuMepH3alHs. [MonmuKoHAEHCATIA.

CaMoCTOATENb CH-7 | 7.1 Knaccughuxayui Op2aHUHECKUX 26
Hoe H3YYeHHe coeduHeHUl. MeaicdynapooHas u
mpuUsUATbHaA HomeHKIamypa.

7.2, Teopua CcMpOEHUL Op2anUYECcKUX
coedunenuii: 2omonozui U UFOMEPUA
(cmpyxmypHas U npOCMPAHCTEENHAR).
BsaumHoe GUAHUE AMOMOE 6 MONEKYNAX.
Tunwl céA3eil 6 MOIEKYNax Op2aHUYecKux
gewecme. [ ubpuou3aYUa aMoMHBIX
opbumanen yanepood. Paduxan.
PYHKYUOHANBHAR zpynna.

7.3. Xapaxmepnbie XUMUHECKUE ceoiicmsa
yaneea&apadﬂs: aNKaHOE, YUKIOATKAHOE,
AIKEHO6, ATKAOUEHO08, AIKUHOS, apenos (ha
npumepe Oensona u monyona). Hounsti
(npasuio BB.  Mapxrosuukosa) U
paduxanbHbli Mexanusm  peaxyut @\
op2anu4ecKoll Xumui.

7.4, XapaxmepHvie XUMUUECKUE cgoticmed
npedenbHbIx OOHOAMOMHBLX u
| MHOZ0AMOMHBIX ~ CIUPMOG, henona.
| Xapaxmephbie — XUMUHECKUE ceoticmea
| anbde2udos, — NpeoerbHbx KapGOHOEHIX
| KUCAOM, CIONCHBIX SPUPOS. Buonozuyecku

| gaoicHLlE  6eujecmea: Genxu,  JCUpbL, \
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yaneeoost.
7.5. XapaxmepHule XuMuvecKue ceoucmea
A30mMoCodepIHCAUX OP2aHUYECKUX
coeOUHEeHUTl: AMUHOE U AMUMOKUCIOM.
Benxu.
[TpoMeskyTOUHBIH KOHTPOIb nocelneHHe NeKIHH, BHIOHEHHE nabopaTopHEIX padoT,
HANMHCAHHE OTYETOB, 3alMTa 1abopaTopHLIX padoT,
BALIMOJTHEHHE JOMAIIHEr0 3a1aHHA
KourakrHas - CamocTosTensHaa paboTa noj 5
paboTa PYKOBOJCTBOM NpenojaBaTess
KAT | KoHTpoab TEKYLIEH aTTeCTalHH -
_— KouTpons camocTosTenbHOi paboTsl 16
CTYIEHTOB
koHC | KoncynbsTanuu 1
WTOro 22
Hmozo no pazdeny 7 12/26/22
Hroro no cemecmpy 2 (nx/cpe/koHTaKT/324€T) 18/57/42/-
JITOrOBEI KOHTPONb | JK3aMeH 27 9acos
Hroro no yaedHoii JHCUHIIHHE (mk/epe/konTaKTHKIH3) 36/105/84/63
| Mroro unTepakTHBHEIE GOPMbI obyaenns® | 16

16



3aounas gopma 0OyueHH

Ne | HapmenosaHne Conep:xanne paiiena
pa | pasaena Ne Obuem, | Cebnk
30 | AHCHHNIHHBI, TEMBI HanMmenoBanue TeMbl, THIAKTHEA qac H HA
¢ | HCNOJIBIYEMBIE KOMIET
a | o0pasoBaTebLH eHuHH
Lie TEXHOIOTHH,
HHTEPAKTHBHBIE
METO/IbI)
1 2 3 4 5 -
Cemectp 1
| 1 | PeakunonHasn 1.1 XuMus | NepHOIHIECKad CHCTEMA 0,5 | OIK-1
crocoOHOCTE aemerToB, OCHOBHBIE MOHATHA H 3aKOHEL
BEIIECTR XHMHH
(JTK-muckycecus; | 1.2 Crpoenue Bemectra. AToM. Moneky:a. 0,5
IT-MeTOOEl H XaMugecKas CBA3b H CTPYKTYPa MOJIEKY L.
T.1.) KomMmieMeHTapHOCTE
Camocrostens | CH-1 | 1.1. Cmpoenue 3nexmpoRHbX obono4ex 62 | OIK-1
HOe H3y4eHHe AMOMOE INEMEHIMOE NEPEBIX YEMBIPEX
nepuodos: s-, p-, d-21eMennbl.
DnexmponHaa Konpuzypayus amoma.
1.2. 3axonoMepHoCMU USMEHENUA CEOUCE
INEMENMOB U UX COEDUHENUT] NO NEPUOOAM U
2pYNNam.
1.3. Kosanewmuaa XumMu4eckan céaiv, ee
PAZHOGUOHOCHIY, MEXAHUSMBL 00pa30eanus,
xapaxmepucmuxu Honnaa céase.
Memannuyeckas céass. Bodopoonas céass.
1.4. dazosoe u azpezamuoe COCMOANUE
BELYECTNE.
TTpoMesKyTOUHBIH KOHTPONE | TIOCEIEHHAE eI, BHIIOTHEHHE 1ab0paToOpHBIX padoT,
HAIHCAHHE OTUETOB, 3alIHTa NabopaTopPHBIX paboT, BBIOTHEHHE
KOHTPOJIBHOI paboThl
KourakTHas ik CamocToATe/IbHas padoTa moj 0,5
padora PYKOBOJCTBOM NPENOAABATEN
KAT | KoHTponb TeKyuei aTTecTauHii 0,5 ]
s KOHTpOIb CaMOCTOSTENBHOH padoThl 1,5
CTYJECHTOB
kKOHC | KoHCyIBTalHH 0,5
HTOrO 3
Hmozo no pasdeay 1 1/62/3
2 [Xmmuueckas 2.1 |Cxopocte  peakumii H  METOABRL €€ 0,5 | OIK-1
TEpMOAHHAMHKA peryIHpoBaHHA
H KHHETHKA
XHMHYECKHX 2.2  |[Xummueckoe u azoBoe paBHOBECHE. 0,5 OIIK-1
peakiuit
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2.2.. Ofipamunbie u HeoOpaMUMBIE PEAKYUL.
Xumuvyeckoe — PAGHOGECUE. Cmewjenue
XUMUNECKO20 PAGHOGECUA NOQ OelcmEueM
PAzIUYHBIX (PAKMOPOs.

23 Tennosoii shpexm  xumuuecxou
peaxyuu. TepmoxumuyecKue ypasHena.

(JIK-gucKyCoHA; 2.3 |DHeprerHka XMMHYECKHX MPOUECCOB - OIIK-1
[T-MeTOmE | T.1.)
Camocrosren | CH-2 | 2.1. Cxopocmv peaxyuu, ee 3GEUCUMOCTD 62 OIlIK-1
HOe H3Y4YeHHe om pasnuyHbLY PAaKmopos.

[TpoMeKYTOYHEIH KOHTPOIIB

KOHTPONBHOI paboThI

[oCelneH e JEKIIHH, BHIONTHERNE 1af0paTopHBIX pabor,
HAMACAHHE OTYETOB, 3alITa TabOpPaTOpPHBIX paboT, BRIIONMHEHHAE

KonrakTHas con CamMocToaTelbHas paboTa moj 0,5
pabora PYKOBOACTBOM NPENoaaBaTe.Id
KAT | Kontpons Tekymiei aTTecTanuy 0,5
- KonTtpons caMocTosTensHoil paboTEl 1.5
CTYIIEHTOB
koHC | KoHCyneTalHH 0,5
HTOTO 3
Hmozo no paszdeny 2 1/62/3
3 | XuMHYeCKHE 3.1 |Pacteophl, obmme ceeeHud. KOHIEHTpAHA - OIIK-1
CHCTEMBI pacTBOpPOB.
(JIK-micKyCCHA,
[T-meronel 1 T.0.)| 3.2 | PacTBOphI HE3NEKTPOIHTOB 0,5 | OIIK-1
3.3 | PacTROpEI 3EKTPOIHTOR 0,5 | OIIK-1
Camocrosteas | CH-3 | 3.1. Konyenmpayus pacmeopos < OITK-1
Hoe H3yueHHe 3.2.. Dnexmponumuyeckas ouccoyuayul
2MEKMPOIUMOE 6 E00HBIX PACMBEOPAX.
3.3. Pearcyuu uoHH020 00MeNa.
3.4. I'udponus coneit. Cpeda 600HbIX
| pacmeopos.

TpoMesKyTOUHBI KOHTPOb | MOCEIIEHHE JeKIii, BEINONHEHHE KOHTPOIBHOH paboTs!
Konrakruas o | CaMoCTOATEBRAS paboTa noj . |
pabora PYKOBOJACTBOM IIPENO/iaBaTeNs

kAT | KonTpons Tekymeil aTrecTanuy 0,5
—_— KOHTpOnb caMOCTOATENBHOH paboTE! .
CTYJIEHTOB
KoHC | KoHCYIbTallHH e
HTOIO 2
Hmozo no pazoeny 3 1/51/2
4 | JlucnepcHeie 4.1 | Konmomauele pacTBOPEl H HAHOMATEpHATIEI 1 OTIK-1
CHCTEMBE.
KonnmouaHse
PACTBOPEI
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Hoe Hiy4eHHe

peaxyuu. Kopposua memannos u cnocobbel
JaNUMBL OM HEE.

6.2. Nanveanuyeckue 31€MEHMbL

6.3. Inexmpoius pacnidaeos u pacmeopos.

[ Camocroarens | CH-4 | 4.1. Konnoudnbie pacmsopul 10 OITK-1
HOE H3yueHnne 4.2. Hanomamepuanei
[TpomexyTounsi korTpons | [Tocemenne eKIHii
KonTakrHas —" CamocTosATenbHasA paboTa mox -
paboTa PYKOBOICTBOM MPENOIABATENA
KAT | KoHTpoJb TeKyIEH aTTecTallH 0.5
o KOHTpOJIE CaMOCTOATEBHOM PaboTEl 0,5
CTYIEHTOB
koHC | KoHCcynbTallHH -
HTOIrO 1
Hmozo no pazdeny 4 1/10/1
5 | Xumu4ecKas 5.1 | AHanu3 aHHOHOB 0.5 OIK-1
?ﬁf{‘f;’[ﬁ‘; cmmm; 52 | Anamms KaTHOHOB 0.5 | OIK-1
[T-meTOABI B
T.X)
Camocrostens | CH-5 | 5.1, Kavecmgennviii MUKpOAHAIU3 AHUONOG 10 OIIK-1
HOe HiydeHHe U KAQMuoHO8
5.2. HicmpymenmaneHbie Memodsl Gnanusa
[TpoMescyTOUHBIH KOHTPOIb | IOCEINCHHE JEeKIHIH j
KonraxTHas _— CamocTtoaTensHas paboTa noj -
pabora PYKOBOICTBOM MpPenoIaBaTeIa
KAT | KorTpons Texymiei arTecTaliid 0,5
i KOHTpONE CaMOCTOATENBHOH paboThl 0,5
CTYIEHTOB |
KOHC | KoHCy/nbTalHH :
| MTOrO 1
Hmozo no pazdeny 5 1/10/1
6 | Dnextpoxumude | 6.1 | OOMEHHBIE H OKHCIHTENRHO- 0,5 | OIIK-1
CKHE CHCTEMBI H BOCCTAHOBHTE/ILHEIE PeaKIIHi
OBP
{I:JTIE{:;I;;:IC:M’ 6.2 |DmexkTpoxHMHYECKHE MpoLecchl. XHMHYECKHE 0.5 OITK-1
1) HCTOYHHKH 3NeKTPHYECKOH IHEPIHH.
OneKTpoIH3
Camocrostens | CH-6 | 6.1.  OxucaumenbHo-60CCMAaHOBUMENbHBLE 51 OIIK-1

TTpoMesyTOUHBIA KOHTPOIb

ocelenHe K, BRMONHEHHE KOHTPOIbHOH paboTe!

KonrakTHas — CamocTosTenbHaA paboTa noj 0,5
pabora PYKOBOJICTBOM IpENoaBareni
KAT | KoHTpomb TeKyleil aTTecTaliu 0,5
—_— KOHTpOMb CaMOCTOATENEHOM paboTsl 1
CTYJIEHTOB
KOHC | KoHCYNIBTalHE -
HTOrO 2
Hmozo no pazoeny 6 1/51/2

19



3

voarens | CH-4 | 4.1. Konrouonsie pacmeopsl 10 OIK-1
vuaeHHe 4.2. Hanomamepuanst
o KoHTpONE | [locemmenne nexnui
NOHTAKTHAR onil CamocTosTensHas paboTa noi -
pabora PYKOBOICTBOM MpPenoJaBaTeil
KAT | KoHTpo/Ib TEKYIIEH aTTecTalny 0,5
— KOHTpO/Ib CAMOCTOATENBHOMH paboTh 0,5
CTYIEHTOB
koHC | KoHcyIbTAlHH -
| HTOrD 1
"Timozo no pazdeny 4 1/10/1
| XumnuecKas 5.1 | AHann3: aHHOHOB 0,5 | OIK-1
?ﬁ%ﬁiﬂﬁf 5.2 | Aganu3 KaTHOHOB 0,5 OIIK-1
[T-meTOmB! #
T.1.)
Camocrosrens | CH-5 | 3.1. Kauecmeennviii Mukpoanaus AHUOHOB 10 OIK-1
HOE H3YyUeHHe U KAMUOHOE
| 5.2. HucmpymenmansHsie Memoobl aHamusa
| |poMesKYTOYHBIHA KOHTPONE | TIOCEINEHHE JNIEKITHH
KonrakTHas p— CamocToATensHas paboTa noj -
paGoTa PYKOBOZCTBOM Npeno/iapaTels
KAT | KoHTposb TEKYIIEH aTTeCTalHH 0,5
- KoHTpO:Ts CAMOCTOATE/TbHOIE paboTH! 0,5
CTYIEHTOB
kOHC | KoHCynbTalHH -
| HTOrO 1
Imozo ne paszdety 5 1/10/1
I Onextpoxammse | 6.1 | OOMEHHBIE H OKHEIHTEIBHO- 0,5 | OIK-1
CKHME CHCTEMEI H BOCCTAHOBHTE/BHEIE PEaKIHH
OBP
(JTK-mHCKyCCHA;
IT-MeTomE 1 6.2 |DIeKTpOXMMHYECKHE IPOLECCHLXHMHUECKHE 0,5 | OIIK-1
L.A) HUCTOYHHKH MeKTpHYecKOi IHEPTHH.
DeKTPONH3
Camoctosirens | CH-6 | 6.1, OxuciumenbHo-60CCMAaHOSUMENbHbIE 51 OITK-1

KonTakTHAA i CamocTosTensHas paboTta noj 0,5
pabora PYKOBOJICTEOM MpenoasaTeid
KAT | Konrpons TeKyLiei arTecTanui 0,5
i KOHTpO.Is CaMOCTOATENBHOH paboThI 1
CTYICHTOB
koHC | KoHCyIbTalHH 3
HTOTO 2
‘Imozo no pasdeny 6 | 1/51/2 ]

HOE H3Y4EHHE

peaxyuu. Kopposua memanioé u cnocobbl
3@uyUMBL OM Hee,

6.2. [anseanuyeckue eMenmbl

6.3. Snexmpoaus pacniasos u pacmseopos.

I TpoMeRyTOUHBIH KOHTPOb

MOCEIeHH e NeKIiH, BHOTHeHHE KOHTPOMBLHOH paboThl
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- [Dnesenter 71 | Yrueeomopoast 0,5 | OIK-1
oprasnyecKoil
xl:mnu. 7.2 |Kmcrmopoacoiepiaiine npoussomnee| 0,5 QIIK-1
Opranuaeckue YTIIEBOIOPOAOB
coeTHHeHHS
(JTK-macKycCns; 7.3 |AzoTcomepikamme npoussomueie| 0,5 OIMK-1
IT-MeTOAB! H T.A4.) YTIEBOJOPOZIOB

7.4 |BRICOKOMONEKYIAPHEIC coemunenna.| 0,5 | OIK-1
[Momumepn3anus. [ToTHKOHISHCALHA.

Camocrositens | CH-T | 7.1 Knaccugurayus opeanuveckux | 65 | OIK-1
HOe H3yHenHe coeduHeHUIL Meawcdynapoonas u

MPUEUATEHAA HOMEHKNANTYPA.

7.2. Teopus CmMpOeHuA  Op2aHUNecKix
coedunenull;  20Mon02us U USOMEpUR
(cmpyxmypuas  u npoCMpancmBEeRHas).
BsauMmHOe GIUAHUE aMOMOE 6 MONEKYIax.
Tuns céf3ell 6 MONeKylax Op2aHUu4ecKux

Geujecms. Tufipudusayus AMOMHBLX
opbumanei yanepoda. Paduxan.
@ynkyuoHanbHai zpynnad.

7.3, Xapaxmepnuie XUMUHECKUE ceoticmed
y21e6000po006; AIKAHOS, HUKNOANKAHOS,
QIKeHOB, QKAOUEHOE, NKUHOS, apenos (Ha
npumepe Oenzona u monyona). Houuwlil
(npasuro  B.B. Mapxognuxosa) u
PaduKanbHblil  MEXaHUIM peakyuu 8
OP2AHUECKON XUMUL.

7.4. Xapaxmephwbie XuMmuveckue ceoucmea
npedenbHbLX 00HOaMOMHBIX u
MHOZ0AMOMHBIX CRUPMOE, ghenona.
Xapaxmepnwie  XUMUYECKUE ceolicmsa
anbdezudos,  npedenvHulx  KApOOHOEWIX
xucnom, clrodcustx upos. Buonozuyecku
gajcneie  eewjecmea:  Deaxu,  Jcupel,
Y21e600bL.

7.5. Xapaxmepubie XUMUYECKUE ceoticmed
aAz0MOCo0EPNCAUX Op2aHUYECKUX
coeduHeHull: AMUHOE W AMUHOKUCIOM.
Fenxu.

| [poMexyTOUHBIH KOHTPOITb

noceleHne JeKIHH, BEMOTHEHHE naGoparopHeIx paboT,
HAMHCAHHME OTIETOB, 3aIATa NaGOPaTOPHEX PaboT

| KonTakTHas cpn | CaMOCTOSTEBHAS pabota 1oz 0,5
paboTa PYKOBOICTBOM NpenojaBaTeid
KAT | Konrpons Tekymiei arrecTauint 1
- KoHTpOMIb caMoCTOATENBHOM paboTl 1,5
CTYIEHTOB
koHC | KoncynsTalu# 1
HTOTO 4
Imozo no pasdeny 7 2/65/4
Troro mo cemecmpy 1 (ax/epe/KOHTAKT/3a9€T) 8/311/16/-
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Wroroeslii KOHTPOJIE | Dx3amen 9 gacos
troro nmo yaedHoi JUCIHILTHHE (x/cpe/koHTAKT/IK3+321) 8/311/16/9 '
|10r0 HHTEPAKTHBHbIE opMbI 00ydeHH* | 4 ’

4.3.2 llpakTHYeCKHE 3aHATHS

4.3.3 JlabopaTopHble 3aHATHS

Jlnst BRITIONHEHHS 1ab0paTOPHBIX paGoT HCTONE3yeTCs 000pyI0BaHke naﬁapampn'i&
405 u 309. .
|
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Ta6muua 4.4 — XapakTepHcTHKa J1ab0paTOpHBIX yueOHBIX 3aHATHH

Ounas popma 0OydeHHSL

el | Ne HanmeHOBAHHE (8]} 8 VuelHas 1eATEIEHOCTE CTYIEHTA
wu | JIB TeMbI €M,
0 NPAKTHHECKOTO qac
OMIl IAHATHA (A0
ren 30)
imH
| 2 3 4 5
Cemectp 1
1K-1 | JIB-1 | OcHOBHEIE 2 |- m3yueHHe MHCTPYKLHH MO TEXHHKE fesonacHoH
XHAMHYECKHE paboTsl B 1abopaTopHu;
MOHATHS - 3gakoMCTBO ¢ oOopymoBammeM, [pHOOpaMH,
(IT —memodsi, YCTAHOBKAMH,
KOMAaHOHAA - 3HAKOMCTBO C XHMHYecKoil moCymoH pasHoro
paboma) HA3HAYEHHA, peaKTHEAMH,
- IpaBH/Ia B NOPAZIOK paboTEl B XHMHYECKOH
nafoparopHy N
HK-1 | JIB-2 | [Momydenue H 6 | - knaccHduKaHs HEOPraHHYECKHX BEMIECTB;
cBoficTBa OKCHIIOB, - BEINOMHEHHE IKCIIEPHMEHTA IO 1abopaTtopHoOMy
KHCJIOT H COJEH. NpaKTHEYMY;
KucnotHo- - coCTaB/IeHHe YpaBHEHHi OOMEHHBIX PEaKIHi;
OCHOBHEIE - IpHMEHEeHNE 3HaHuI 10 HOMEHKIATYPe OCHOBHEIX
cBoOjicTBa BEIECTBA KTaccOB HEOPraHWYECKHX COSIHHEHHH;
) - jopMyTHPOBKA BHIBOJOB H oGobmenui
1K-1 | JIB-3 | OnpexaencHae 4 | - onpeneneHne SKBHBAICHTOR BEIIECTE PA3HEIX
3KBHBAIEHTA K/1aCCOB;
xapOOHAaTa HATpHA - BLIMOTHEHHE IKCIEPHMEHTA MO TabopaTopHOMY
OPaKTHKYMY,
- pacveTHI [0 SKCIEPHMEHTATBHBIM TaHHEIM,
- OIACaHHe M 0OBACHeHHE HAOMOmaeMEIX 3((EeKTOR;
- AHATH3 MOMYHYeHHBIX Pe3yIbTaTOs;
- (hopMyTHPOBKA BEIBOJIOB H 0000meHH it
MIK-1 | JIb-4 | CropocTs 6 |- 3HaKoMCTBO ¢ (aKTOpaMH, peryIHpyIOIHMH
XHMHIESCKHX CKOPOCTB PeaKiiHi;
peaxIHii. - pemeHye 3a7a4 110 3aKOHY JEHCTBYIOUIMX MacC;
Xumugeckoe - pemenHe 3a1a4 N0 Npasury Baut — Tohda;
paBHOBECHE - 3HAKOMCTBO C YCIOBHAMH PABHOBECHSA;

- pemIeHHe 3aja¥ HA pacyeT KOHCTAHT pasTHIHbIX
paBHOBECHIH;

- OTIpe/ieNieHHe CMEIICH I PABHOBECHS 110 MPHHITHITY
Jle-1llaTense;

- BEITIONTHEHHE JKCTIEPHMEHTA 110 N1ab0paTopHOMY
NpakTHKYMY,

- pacdeThl MO SKCIIePHMEHTANBHBIM JAHHBIM,

- rpahuueckoe ofopMIEHHE pe3yIETATOB ONELITA

- onucanue u obsscHeHHe HabmONaeMbIX 3 HEeKTOR;

- AHAITH3 TIOIYYEeHHLIX Pe3yIbTATOB;

- )OpMYTHPOBKa BHIBONOB K 0000menui




3

5

H1K-1

JIb-5

Cnocobrl
BHIPaXKEeHHSA

KOHIEHTPaIHH
pacTBOPOB

o

- pacyeT KOMHYEeCTBA PACTBOPHTENA M PacTBOPEHHOTO
BEIECTBa;

- pemeHHe 3a1a4 Ha ONPEJICICHHE MaccoBoH mou
pacTBOPEHHOTO BEIECTEA;

- pemieHHe 3amad Ha ONpENelNeHHC MOISpHOR
KOHIEHTPAlHA pacTBopa;

- pemeHHe 3a1a4 Ha ONpEICICHHE HOpMaTEHOH
KOHIICHTPAHH pacTBOpa,

- npoBeneHHe — HEOOXOIMMBIX
BBIMOTHEHHA IKCIePUMEHTA,

- mOpoBelieHHE JKCIEPHMEHTa IO naboparopHOMY
NpaKTHKYMY,

- AHATIH3 MOYYEHHBIX PE3YILTATOB

pacueTop s

JIb-6

PacTBOpEL
HEANEKTPOIHTOB.
OcMmoTHYECKOE
NaBIEHHE, 3aK0
Baut-I'odda.
3axon Payna u
cIeACTBHA H3 HETO.
Pemenne 3ana4q

-  3HAKOMCTBO C  OCODEHHOCTAMH
HEIEKTPOIHTOB;

- peleHHE 3ajad Ha ONpeJielleHHe OCMOTHYCCKOro
NABNEHHA B Pa3THYHBIX CHCTEMaX MO 3aKOHY Banrt-
Todda;

- pemenHe 3a1a4 N0 3aKoHY Payns;

- pemenHe 3a7a4 110 ONpe/IeCHHIO TEMIEpaTyp

KHIeHuA H TeMIEPaTyp 3aMep3anid pacTBOpoB

pasITHYHEIX HEAMEKTPOIHTOR

pacTBOpoOB

1K-1

JIb-7

uoponus conei

- 3HaKOMCTBO ¢ POLECCOM rHAPOIH3a CO neH;

- BRIJIOJTHEHHE JKCIEPHMEHTA 10
nafopaTopHOMY MPAKTHKYMY:

- CcOCTABJEHHE YpaBHEHHIl TIHIPOTH3A coneii B
MOJNIEKYIAPHOM H HOHHOM BHIE,

- OTHCAHHE KOMHYECTBEHHBIX,

- SKCTMEPHMEHT IO BIHAHHIO PasHBIX dpaxropoB Ha
npplece MHIPONINH3a;

- hopMyIHpOBKa BHIBOIOB H 0000menHH

IN1K-1

JIb-8

CrpoeHne aToMa.
KuMuveckad CBA3b

- OTpe/ieNeH e KBaHTOBBIX THCEN B NPELTONEHHBIX
dopmynax aToMOB, HOHOB;

- COCTABICHHE JEKTPOHHEIX (JOPMYIT ATOMOB, HOHOB;

- COCTAR/EHHE YHEPreTHYECKHX CTPYKTYP aTOMOB,

- HAXOJKIEHHE HeKTPOOTPHUATENBHOCTEH aTOMOB H

HX HCMONB30BAHHE /A ONMHCAHUA NEPHOAHYHOCTH

CBOHCTB aTOMOB

I'roro o cemecmpy 1

36

Cemectp 2

N1E-1

JB-9

KauecTBeHHBIR
AHATHE AHHOHOB

6

- 3HAKOMCTBO ¢ KnaccH(puKamHei aHHOHOE;

- BHINIOJIHEHHE YACTHRIX peakiHi Ha AHHOHEL,

- COCTARICHHE YpaBHEHHH MPOBOIHMBIX peaxuHii;

- BHINONHEHHe KOHTPONEHOH paboTBl 1O AHATH3Y
cMecH aHHOHOB,

- opopMIEHHE BHIBOJIOB

HTH-1

JIb-
10

KauecTBEHHEIH
AHATH2 KATHOHOR

- 3HAKOMCTBO ¢ Knaccu(ukammeil KaTHOHOB;
- BRITIOMHEHHE YACTHEIX PEakiHii Ha KAaTHOHLL
- COCTAB/IEHHE YPABHEHHMIl IPOBOIHMBIX PEaAKIIHi;
- BHIMONHEHHE KOHTPOILHOH paboThl 0
aHANH3Y CMECH KATHOHOB;
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3 | |

| 2 3 4
ONK-1 | Ib- | OxecaATENABEHO- 4 | - pacuer cTeneHH OKHCIICHHA aTOMOB JIEMEHTOR;
11 BOCCTaAHOBHTE/Ib~ -  COCTABNEHHE OKHCIHTEIbHO-BOCCTAHOBHTENBHEIN |
Hele peaxkuus (1T — YpaBHEeHHHH;
MemoouL, - 110 37EKTPOIHBIM TIOTEHITHANAM BEIGOD OKHCITHTEN;
KOMAHONAR - TaK %e BEIOOp BOCCTAHOBHTENA;
pafioma) - OpHEHTAIHS B HANPABICHHH BHIOOpA OKHCIHTCIRHOA
BOCCTAHOBHTEILHOTO MPOLIECCa;
- 0cOOEHHOCTH OKHCIHTENBHO- BOCCTAHOBHTENBHEIX
peaknuii
ONK-1 | JIB- | DneKTpoxXHMHYEC- 6 |- cocraBneHHeé  ranbBaHHYeCKHX  3/EMEHTOB
12 KHE TTPOLIECCH (GHMETALTHHUECKHX);
- pacueT 3IEKTPOJHOrO NOTEHIHATA NO YPABHEHMIO
Hepuera;
- pacuer 3JIC ransBaHHYECKHX 3/NEMEHTOB;
- 3HAKOMCTEO ¢ THIAMH 3IEKTPONH3A COTeH;
- 3HAKOMCTBO C THIIAMH IEKTPOIIOE;
- peleHre 3a1ad 10 MEKTPOMH3Y BEIECTR N0 3aKOHY
(dapaned,
- COCTARIIEHNE YPABHEHHII PEaKiHil 3MEKTPOIH3a
ONK-1 | JIB- | DneMeHTEL 4 | - BRINOTHEHAE SKCTIEPHMEHTA 110 Ta00paToOpHOMY
13 opraHH4ecKoii MPaKTHKYMY:
XHMHH, AHATH3 - H3ydeHHe NOBEJEeHHA OPTAHHHECKHX BEIIECTE NpH
OpraHHgecKHx HarpeBaHHH;
pemiecTs (IT - - 0DHApYKEHHE COCTABHBIX gacTeil opraHHuecKoro
Memoos, cOeTHHEHHS, C KOTOPhIM IIPOBOJHIIH OIBIT;
KOMAHOHAA - cOCTAB/EHHE YPABHEHHH PeakiHil no xouy
pabomay) IKCTIEPHMEHTA;
- rpathugeckoe NpeICTaBICHAE SKCIEPHMEHTA,
_ - ohopmIIEHHE BEIBOJIOB
OMK-1 | JIb- | DneMeHTs! 10 | - BEIMONHEHHe SKCIIEPHMEHTA MO 1abopaTopHOMY
14 OpraHu4eckon NpaKTHKYMY,
XuMHH. Peakiun - peaxiun o6pasoBaHus 3QHPOB;
OpraHHYecKux - peaKIHH OKHCJICHHA OpraHH9eCKHX coeHHeHHIT
BEIIECTB OKHCITHTELIMH (XPOMOBO§E CMECBIO H JP.);
- KOAry/nauus #eTaTHHA CIIHPTOM,
- cOCTABIIEHHE YpapHeHHil peaKuuii mo Xoay
IKCTIEPHMEHTR;
- AHAIH3 PE3YILTATOR OMBITA, BRIBOALL
Hroro o cemecmpy 2 36
" Mroro no JHCUHIIHHE 72
Hroro muTepaKTHBHBIE GOPMBI 16
olygeHHI
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3aoynas popma 00yUeHHA

Cemt | Ne Hammenopaame | O6b VueOHas NeATEILHOCTE CTYIEHTA :
akn | JIb TeMBI €M, 2
Ha NPaAKTHYECKOT0 Hac '
KOMI 3AHATHA (1O ,
CTeH 30) !
IHH |_
1 2 3 4 5 []
Cemectp 1 4
OMK-1 | JIB-1 | Ompenenenue 6 | - M3ydeHHe MHCTPYKIHH N0 TeXHHKe Oe30macHoH pabo1 sl
IKBHBATICHTA B nabopaTopHH; ]
kapGoHaTa HATPHA . smakomcTBO ¢  obopyuoBammeM,  mpuGopam
YCTAHOBKAMM;
_ 3HAKOMCTBO C XUMHdYeckoH mocyaolf  pasHo™d |
HAIHAYEHHS, pEaKTHBAMH,; |
- MpaBMiIA H NOPANOK paboTe! B XHMHYeCKOii nabopaTopH 1
- IPHMEeHEHHE 3HAHHIT 10 HOMEHKIATYPE OCHOBHEIX :
K1accOB HEOPraHHYECKHX COSIMHEHHMH H pacyeT
JKBEHBAIEHTOR BEMIECTB PA3HBIX KIIACCOR; -
- (hopMyTHPOBKA BHIBOJOB H obobmenuii |
ONK-1 | JIB-2 | CxopocTh 6 | - 3HaKOMCTEO ¢ (paKTOPaMH, PEryTHPYIOLIHMH CKOPOCTE |
XHMHYECKHX peaKilHmH; i
peaKiiyi. - pemenue 3ana4 Mo npasury BaHT — Todiba; i
KHMHYECKOE - BRITIONTHEHHE KCIIEPHMEHTA 110 abopaTopHOMY |
pasuosecue (1T — NPaKTHKYMY,
Memoost, - pacyeThl 10 IKCIICPHMEHTANEHEIM IAHHEIM;
KOMAHOHAR - rpaduueckoe oopMICHHE PE3YILTATOB OIEITA
paboma) - OTpe/eneHne CMEIEHHH MO MPHHIHITY Jle-I1larense;
- BRINONIHEHHE YKCTIEPHMEHTA 10 1abopaTopHOMY |
NPaKTHKYMY} f
- onHcaHHe H 0ObICHeHHe HabIOIaeMBIX :
apdexros;
- AHATA3 TIOMYYEHHBIX PE3yIETaTOB;
- (hopMyHpPOBKA BEIBOAOB H 0600MEHHAI <]
OMK-1 | JIB-3 | DneMeHTH 4 | - BBIMONHEHHE SKCIEPHMEHTA N0 1ab0paTopHOMY |
OpraHH9ecKoH NpPaKTHKYMY; I
XHMHH - peaxuy 06pa3oBaHud 3GHPOB; !
- peaKIiH OKHC/IEHHA OPTaHHIECKHX COCIHHEHIH ;
OKHCITHTE/AMH (XpOMOBOH CMECBIO M AIP.); |
- KOary/Isins JKelaTHHa CIHPTOM,
- ocaIeHHe GENKOB KOHIl, MHHEPATBHBIMH KHCIOTAMH; |
- COCTABNEHHE YPABHEHUIl peakiuii 1o Xomy 1
IKCIEPHMEHTa,
- aHANH3 Pe3VIBTATOB ONBITA, BRIBOMEI L |
Hroro mo cemecmpy 16 ||
Hroro mo AucuMILIHHE 16 I_
MT0ro HHTEPAKTHBHBIE POPMBI 6 .
0fyuenns |J

4.3.4 Kypcosas paGora (KypcoBoi NpoeKT)

—_———
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5 OBPA30OBATEJIBHBIE TEXHOJIOI'HH

[Ipy OCBOEHHH MCLMIUIMHEI HCIIONB3YIOTCA CIEIYHOUIHE COYETaHHA BHIC
yueGHOil paboTsl ¢ MeToaMH W opMaMH aKTHBH3ALHH MO3HABATENBHOH AEATEIbHOCT
GakalaBpoB s JOCTHXKCHHS  3alIaHHPOBAHHEIX — Pe3YNbTATOB  OOyueHus i
(hopmupoBanHs KoMmIeTeHIHE (Tabmuma 5.1).

Tabmuuna 5.1 — MATepakTHBHBIE 00pa3oBaTeNbHble TEXHOIOIHH

MeToael 1 hopmbI Buabl yaedH0i e TeJbHOCTH

| AKTHBEH3ALMHA JeSTeILHOCTH JIK B CPC
JIHCKYCCHA X
IT-MeTonEl X X X |
Komannnas paboTa X X ‘
Onepexaromas CPC X
WuausnayansHoe o0yueHne X
[IpoGaemuoe oby4yeHHe X X
Oby4eHne Ha OCHOBE OMBITA X |

B coorBerctBun ¢ Tpebosanusamu PI'OC BO mo HampaBIeHHIO MOATOTOBKH 29.03.C5
[{oHCTpYHpOBaHHE W31/ JIerkoif  MPOMBINUIEHHOCTH AnA  peamM3alid
KOMIIETEHTHOCTHOTO TOXX0Aa MpelycMaTpHBaeTCs HCIONb30BaHie B y4eOHOM Npolec: 2
pasnuuHBIX 0bpasoBaTenbHBIX TexHonmormid. C uensi0 (OPMHPOBAHHS H  PasBHTE
po(ecCHOHANBHEIX HABBIKOB O0YYalOIIMXCHA, ayHTOPHBIC 3aHATHA (B MHTEPaKTHBHC
(hopme 32 waca mpu O4HOMH (opme obyderns, 10 Hacos npH 3aoyHoil dopme oOydeHH )
NPOBOAATCS B BH/IE NIEKIHH C HCIIONB30BAHHEM KOMITBIOTEPHOM TeXHUKH, Nab0paTOpHB 2
paBOTHI - ¢ HCTONE30BaHKeM 0bopyHoBanus nabopatopuii ay. 405 1 309. |

|

———
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6 YYEBHO-METOJJHYECKOE OGECIIEYEHHE CAMOCTOSATEJILHOM PABOTHL
OLEHOYHBIE CPEJICTBA JJIsl TEKYIIETO KOHTPOJIA VCIIEBAEMOCTH,
MPOMEJKYTOUHOMH ATTECTAIIHA I10 HTOI'AM OCBOEHHA JTUCITATLTHHBI
«XHMH A

Liw

B coorererenn ¢ ®TOC BO BEIYCKHEK 1O HampaBneHu:o noarotoexu 29.03.05 Koncrpynpopast
yamemmil  Jerkoif NPOMBIIUIEHHOCTH — MOCNe H3y4eHHd JaHHOH [HCIMIUIMHBL — JOJEKEH obnana: >
CReayIONMME KoMIeTeRmmaMy (npencTaenens B Tabmaue 6.1). Conepianne caMocToATensHoil paboT:1
oGyuarommxes npeacTaBneno B Tabmuue 6.2. :

Tabmuua 6.1 — KoMIeTeHTHOCTHEIE XapakTepHCTHKH 00ydaromerocs 1o JHCHHIITHHE (X HMEAY

| Hupexe | HanmenoBanme Conep:kanne KOMImeTeHIHH™ Texuonoruu dopma ¢ |
- KOMMETEeHIHu™ dbopMHpOBaH | OUEHOYHOIO
Hs cpeacTea
OIK-1 | Obmenpodec — cnocobeH MPHMEHATE JIK, JIB, Veruelii onpoc.
CHOHATLHEIE eCTeCTBEHHOHAYIHEIE H CPC, KP 3alHTa

oOIeHHKeHEPHEIE 3HAHHA, METOIBI n1ab0paTopHEIX
MaTEMAaTHYECKOr 0 aHalH3a H pabot
MOJIETHpPOBaHNA B TPOdecCHOHANBHOH JK3aMeH
JIeATEIbHOCTH 4

Ta6mmuma 6.2 Cojepkanue caMOCTOATEIbHO paboThl 00yJaKOIINXCS

(Ve [Bupm Tema
n/n |camocronTebHOI paboTsl AHCHHIIHABL Kypea dopma KORTPOIH
1. Mayuenune yqebHO-METOAMYECKOH H HAY4HO- 1-7 CobecenosaHue
METOAHYECKOH JIHTEpaTypel
2. [loAroToRKa K BEIMOMHEHHIO M 3alUHTe 1-7 JawmTa
naGopaTopHbIX pabot nabopaTopHbIX
pabor
3 [NogroToBka K aK3aMEHY 1-7

Ha camocToATenbHY0 paGory Beimensetca 164 4 (Ounas dopma o6yuenns) wiu 320 4 (3a0unHas Gpops 1
obyueHHsd).

-

6.1 Jasm nposepkH 3HAHHI ofygamuxcs NPeIyCMATPHBAIOTCH CICAYIOMIHE dopm 1
KOHTPOJIA:

K-1 3ammura nabopaTopHEIX paboT

K-2 Nomamune paboThL.

K-3 BannsHo-peliTunrosas cacrema — BPC

K-4 DK3aMeH Mo IMCIAIITHEE, BKIFOUAIOI I B ce0s Bech EKIMOHHEIH Kype 1 cemecTpa.

K-5 Dx3aMeH 10 JHCIHIUIHHE, BEIIOYAIONTHIH B ceba Beck NeKIHOHHEIH Kypc 2 ceMecTpa.

O6paser GanpHO-PeATHHIOBOTO JTHCTA MPHBE/ICH B Mpunokernn A (Tabmust A.1- A.5)

Jlna mojydeHHs JOMYCKA K OK3aMeHY NpH YCJIOBHH 00A3aTeNBHOTO  BBHIMOJHEHHA BCEK
NpeaycMOTpeHHBIX pafoyeil MporpaMMoil AHCUHILTHHBL BHIOB paGotr B cemecTpe, 00iiee KOMHYECTE )
Ga/I0B 0 TeKyHeMy yueOHOMY peiTHHTY IOKHO OBITh HE HHKE 40 Gamnos.

MakcuManpHOe KONHYecTBO OALIOB 3@ Bee BHOB y4eOHOH JeATENBHOCTH  CTYACHT!,
npenycMoTpeHHBIE pabouei nporpamMMoil IHCIMILTHEE (TEKYIIHH yueOHEIE pefTHHT), cocTapmier ()

Gamnos.
Crynentsl, HaGpasumme Memee 40 OamioB MO pe3ynbTaTaM TEKYINEro yuefHOro peifTHHra I

NHCHHILIHHE, MOTYT BHIMOMHHTE MONOMHHTENLHYIO pHeyuebHYI0 paboTy MO BHIOOPY, CBEPX OCHOBHC 1
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yueOnoii paGoTel. K 3TiM BHIaM pabdoT OTHOCATCA: BHINOMHCHHE HHIHBHIYATLHBIX 3aJaHmil, HAMHCAHL &
pedepaTos, warorTopneHHe mocoOuit M ap. Obmee KOMHIECTBO GaoB 3a BBINOJNHEHHE BHEYYCOHC
onoNHATeNbHOI paboTel He MoxkeT ObiTe Gonee 20 annos.

6.2 OueHoYHBIE MATEPHANB]I IS TEKYIIEro KOHTPO/S W ATTeCTAMM CTYIEHTA NPCICTABICH Ml
i METOIHYECKHX YKazaHuAX «PoH/ ONEHOYHEIX MAaTEPHAIOB 10 THCIHILTHHE KunMu». '

|
CozepsxaHne JOMANTHHX 3aJaHHT |

J13-1 OcHOBHBIE IOHATHA M 3aKOHEI XHMHH.

/13-2 CxopocTs peakuuii H XHMHYecKoe pasHoBecHe. KuHETHKA POCTHIX peaxuHii. i
J13-3 Pacreopsl. CriocoOs! BeIpaskeHHS KOHIEHTPAIHE PaCTBOPOE. unponus conei.

13-4 OKHCIHTENEHO-BOCCTAHOBHTENBHEIC PEAKIIMH, JNeKTPOXHMHECKHE NPOTECCEL

J13-5 HacpleHHEIE H HEHACKIIICHHEIE YTJIEBOIOPOIBI, HX cBoficTea.

J13-6 KapboHoBBIE KHCTOTEL AMHHOKHCIOTHI, TOMHNEITHIEL.

[MpuMepsl KOHTPONMHPYIOLIHX MATEPHANIOB NPHBEICHE! B Tpunoxennn b.
6.3. Bonpock! K 3K3aMeHAM

Ounasn gopma obywenus, 1 cemecmp

TeopeTnueckne BOMPOCH

TToHATHA KONHYECTBA BEMIeCTBa, Yucna ABOragpo, MOIBHOTo oGbeMa rasa.

[MouaTHe 0 KOMIJIEKCHOM COeIHHEHHH H €ro COCTABHEIX JacTAX.

TMoREATH XHMHYECKOT0 MTEMEHTA, XHMHYECKOr0 COeIHHEHH, MOTIA, IKBHBAICHTA.

TToHATHS MOIAPHOH H MOJIANBHONH KOHUICHTPallHH.

[Mepuomuueckas cucTema 3neMenTos. [leproamdeckue cpoiicTBa. OMHCATh, KAK MEHAIOTCA

CBOICTEA 3/IEMEHTOB B MEPHOIE. ,

CdopMynHpyiiTe 3aK0H SKBHBANCHTOB. HanHmHuTe €10 MATEMATHHYECKOE BRIPAKCHHE.

Juepras H XHMuyeckHe peakiui. TennosoH s dexr peaxiuy. DHIOTEPMHYECKHE H

IK30TEPMHYECKHE PEAKIIHH.

8. [lapumansHEE NABIECHHA, 3aK0H, NapIHATBHEX IABIeHHI.

9. 3akoH TEPMOXHMHH, 3aK0H [ ecca.

10, [ToHATHS YKBHBATEHTA, MOJIAPHOH MacChl IKBHBANIEHTA, IKBHBATICHTHOTO obbema.

11. Tennora 06pa3oBaHHs cOeIMHEHMI, pacdeT TemIoBoro s¢dexTa peakiuH ro TermoTam
o0pazoBaHus.

12. TouaTHs cpeHeii i MIHOBEHHOH CKOPOCTH PeakiiH, rpaHIecKol onpeAeeH s MTHOBEHHOH
CKOPOCTH. |

13. DHTpONUA peakiHy, YCIORHS IPOTEKAHHA PEaKIHH B H30MHPOBAHHOH CHCTEME. '

14. Chopmynupyiire 3aK0H AeHCTBYIOIIHUX Macc. HanpmmTe ero BeIpakeHHe I 3aJaHHOll peakiut !

15. Dreprus [nb6ca. Yenopre caMONPOH3EOIBHOTO MPOTEKAHHA Peakiiy B HEH30IHPOBAHHOM '
CHCTEME.

16. Chopmymupyiite npurmun Jle-Illatense. Onpenenute, Kak HaN0 HIMCHHTD KOHLIEHTPALHID,
TeMIIepaTypy, JaBIeHHe, YTO05! HOBEICHTE BBIXOM pEaKIliH.

17. KoHIIEHTpaIHs PacTBOpa, CIoco0k! BHIPAKCHHA: MACCOBAd 04, MOIAPHAL, HOPMATEHAA
KOHUEHTpaLHs.

18. BnusHKie TeMnepaTypsl Ha CKOPOCTE PeaKIHH.

19. MoHHbIe ypaBHEHHS peaKuui. THIB peakimii, HIyIIHX 10 KOHIA.

20. Crabkle ANEKTPOIMUTEL: ONpe/ieeHHe H KONMHIeCTBEHHEIE XapaKTepHCTHKH. CreneHs
JHCCOLMAIHY H H30TOHHYecKuit Koa(dumuent. PakTOPEL, BAMAIONNE Ha CTENCHD JHCCOLHALIHH !

21. Mornoe npoussenenne Bojkl Ero 3aBHCHMOCTE OT TEMIICPAaTypEL i

Lh e Lad b e

ol i

28



7.

23

24,
235,
26.

27.

33

-

2

33,

37.

38.

39,
40.

TlomaTue karann3a. OCHOBHEIE THIIBI KATATH3ATOPOB. BIHAHME NPHCYTCTBHA KaTaTM3aTOpa HA |

KoranenTtnas cea3s. CpoiicTea KoBaneHTHEIX cBaseil. [lonspHbie H HEMOMAPHEIC CBASH H HX
cBOHCTBA.

. TTokasatens pH, ero 3Ha4eHns B pasIHYHBIX CPEJaX HHIHKATOPEL

3axon pasbasnenns OcTBatbIa.

KoucTanTa ¥ cTeleHb MHIPOIH3a coneil, 3aBHCAMOCTE OT TEMIEPATYPhl H KOHLEHTPaIHH.
Xumugeckoe pasHosecue. KoncranTa pasHosecus. HanHIIHTe BRIPAXKEHHE KOHCTAHTEL
PaBHOBECHA PEaKIlHH. :
Iuranemas. CTaHIapTHEIE MONBHEIE SHTATLIHNA oOpasosanus U cropanus. [IpusesnTe NprMeph:
peaKiHi.

. Tunponms. Tuns! conei, MoABEPraloMIHXCs FHAPOTH3Y. Onpenenute, OyIyT M4 CIETYIONHE COMT:

noaBeprarhcs ruapomusy. Eciu a, HAMHIIATE MONCKY/IAPHOE ¥ HOHHOE YPABHEHHA MHPOTH3A.

29. Ctpoenne atoma. THIIE aTOMHBIX OpOHTaNEH. DnexTpornasn konburypauusa. [Ipasnia

Kneuxosckoro. [IpueenuTe npHMepEL.

. Tubpuusananus aTOMHBIX opOHTAei. Tune: rubpuaHsx opouTanei. BiugHue THNA '

ruOpHIH3AAE HA TEOMETPHIO MOJIEKYIL.

. KonnuratueHEle CBOJCTBA PACTEOPOR: CHH/KEHHE JIABNEHHA Napa, MOHHKEHHE TEMICPATyPEL ‘

samep3ann, [[OBBIICHHE TEMIEPATYPEI KHIICHHA, OCMOTHIECKOE JABICHHE.

. Knaccumxanms XMMAYECKHX PEAKITHH O YHCITY H COCTABY MOIEKYJI pEareHTos  MPOYKTOR,

arperaTHOMY COCTOSHHIO, YHCIY ()a3, 0OpaTHMOCTH, TETIOBOMY addexry.
Tunsi coneii. Cpennne, KACIBIE H OCHOBHBIE cOMH. [IpHBEIATE IPHMEDEL.

. Onpenenenne OCHOBaHHH 110 TEOPHH AMEKTPOAHTHIECKOH JHCCOITHAIIHH. OIHOKHCIOTHEIE H |

MIOFOKHCIOTHBIE OCHOBAHFS, CHIBHEIE H cadkie ocHoBaHHsA. OCHOBAHHA Epencrena u JIstonca.
Onpezenenne KHCAOT [0 TEOPHH MEKTPOMHTHYECKOH JHCCOMHAITHE. OIHOOCHOBHBIE H
MHOIOOCHOBHBIE KHCIIOTHI, CHIBHBIE H c1abble KHCA0TEL KHCIOTE Bpencrena u JIsionca.

CKOPOCTE PEAKIIHH H MONOKEHHE PABHOBECHS.

OKCHIEL HX KIaccH(HKAIAA B XuMHIeckue caolicTBa. BIHAHKHE [ONOKEHHA B Tabmuue
Meneneesa Ha OCHOBHBIE H KHCIOTHEIE CBOHCTBA OKCHIOB.

MeTals! # HeMeTaUTL, HX OCHOBHBIE (H3HYecKie H XHMHYCCKHE CBOHCTEA H TONIOMKEHHE B
tabmaue Mengeneepa. [IpusennTe NpHMEpHI.

[ToHaTHA THMATHPYIOIIETO PearcHTa H BhIXOIA PeaKiHH.

azossie 3axoHsr: 3akonsl Lllapns, Boiing-Maprorra, eii-Jlfoccaka, ABorazpo, Menpeneera-
Knaneipona.

[pakTHYecKne 3a1aHus i

Led [od —

0 % o

10,
1.
12,

13.

PacueT KOIHYECTRA BEIIECTBA H 0OBEMA ra3a H3ReCTHOH GOPMYIIBI H MACCHL |
Haiiti npocTeifumyio hopMyITy BELIECTBA MO H3BECTHBIM BECOBBIM MPOLICHTAM JIEMEHTOR
OnpeeNATE HATPABIEHHE CMENICHH PABHOBECHA PeaKIlHH IpH yReTHYEHHH (YMeHbIICHHH)
TeMIIEpaTypEl H JaBNeHHs, 100aBICHHH OHOr0 H3 PEATEHTOB.

PaccunTars Maccy peareHra, Tpedylomerocs Ha peakiiHi ¢ H3BECTHRIM o0BeMOM pacTeopa
IpYyTOro BEMeCTBa 3aaHHOH KOHIEHTPallHH. |
BLIMHCIHTE KOHCTAHTY PABHOBECHSA M HAYATLHEIC KOHIEHTPALHH B peaKIHOHHOI CHCTEME MO
KOHEYHBIM KOHLEHTPAIHAM.

Hanucats 371eKTPOHHYO KOHQHIYPALHIO 3TeMEHTa. ‘
Pacuers! o ypasHeHHI0 Menzeneesa-Knaneiipona, IpyriM rasoBbIM 3aKOHAM.

Pacuer napuuaibHEIX JaBJIeHHH ra3os.

PacueTsl 10 TEMIIEPATYPHOMY KO3(Q()HIHEHTY CKOPOCTH PeaKIiH.

Pacuer MonApHOil Macchl IKBHBAJIEHTA METAIA M0 PEaKIHH €r0 CrOPaHH:. |
Pacuer no BIHAHHIO KOHIEHTPALHA HAa CKOPOCTE peakilHH. :
Pacuer H3MeHeHHsS TeMIIepaTyphl KATIeHHs (TUTaBleHHs) BOILI PH PACTBOPSHIH B Heil 3aJ1aHHOT )
KOJIHYeCTBa BEIIECTRE.

OnpeneneHne MONAPHOM KOHIEHTPAIHH PAcTBOPA H3 IIOTHOCTH H MAaccOBOi JOH.
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14, OnpenennTh XapakTep cpe/ibl B pacTBOPE COMH. HanmcaTh HOHHBIE H MOJIEKYTAPHEIE YpaBHEHHA
I'MIPONA3A B €€ PacTBOpE. '
15. PacueT MaccoBOii IOMH BelIecTBa 3a1aHHOM MacCEl B pacTBOPE ¢ 3a7IaHHBIM KOTHYECTBOM BOIBL.
16. PacdeT KOHUEHTPAIMH PACTBOPA, IOMYYEHHOTO IIPH A00aBICHHH 3a/JaHHOTO KOIMECTBA BOAE K
3aJaHHOMY KONHYECTRY PACTBOPA JAHHOH KOHIICHTPAIHH. ;
17. 3aKOHYHTH YPABHEHHA PEaKiHii B BOQHBIX PACTBOPAX H HANHINHTE HX B HOHHOM BHIE.
18. Pacuer pH pactBopa cnaboii KHCIOTEL, €CIIH JaHEI €€ KOHICHTpAlHA H KOHCTAHTHI IMCCOLIHALIHH.
19. Pacuer pH pacTeopa CHIBHOI KHCTOTEI HIH OCHOBaHHA.
20. BHMHCIATH KOHCTAHTY M CTENEHb THAPOJIH3A COJH, eC/IH JaHk! ¢ KOHLCHTPAHA H KOHCTAHTA |
MHCCOIMALHA KHCIOTHL, 00pasyromei cob.
21. Onpenesienne THIIA TROPHIH3AAHE H TEOMETPHH MOICKYL.

Ounas popma ofyqenud, 2 cemecmp

TeopernyecKkHe BONPOCHI

1. OKHCIHTETHHO-BOCCTAHOBHTENBHEIE PEaKIHH, OKHCTHTE/H, BOCCTAHOBHTE/MH.

2. HazopuTe BakHeiilIHe TPYIIEI BEIIECTB OKHCIHTENEH 0 HANHIIHTE IPHMEPE MOMYpeaKiHii ¢ KX

Y4acTHEM.

3akons! Qapaes. .

4. VKakKHTe NOpANOK BOCCTAHOBJICHHA KATHOHOB Ha KATONE NPH JICKTPOIH3E BOJHOTO PacTBO!1
aneKTponHTa. [ToATBepaHTe NPHMEpPaMH. ,

5. SemeHMe KOppO3HH. AHOJHBIE H KATOJHEIC TOKPBITHA. IMpupemuTe NPHMEPHl AHOIHOrO i
KATONHOTO MOKPRITHH 19 JAHHOTO METANE. |

6. Oxapaxtepusyite THN THOPHIH3AUKH ATOMHBIX opburaneii yriepoja B MONEKyne 3THIEHA

MpPOCTPAHCTBEHHYIO CTPYKTYPY MONEKYJIBL
7. Oxapaktepusyiite THI THOpPHIH3ALMH ATOMHEIX opOHTaneii yrnepoia B MOJEKYJE aleTHICHA L{

IPOCTPAHCTBEHHYIO CTPYKTYPY MOIEKY/IEL

8. OGBACHATE MEXAaHH3M peaKiuH B3aUMOJefCTBHS METaHa C XJIOPOM (IpH HMHHIHHPOBAHKM
peaKiHH CBETOM). |

9, Hanmumire peakiiu, XapaKTepH3YIOMHE XHMHYECKHE cBojicTea ankeHos. [IpuBenure l'lpHM-El:.;ml
peaxiii CHHTE3a MOIHMEPOB MyTeM MONHMEPH3ALHH ATKEHOE.

10. [TpusemuTe cXeMy MONYYEHHA MNOMHNPONHICHA. Jlaiite onpefeneHHe MNOHATHAM: MOHOME),
MoaHMep H MOJTHMEPH3AIHA.

11. TpuBeIATE peaKiyii, XapaKTePH3YIOIHe XHMHYECKHE CBOCTBA ANKHHOB. ;

12. [TpueeanTe IPHMEPE! peakiHil MPHCOEAHHCHIA, B KOTOPRIX JelcTRyeT IMPaBHIIO MapKOBHHKO:d
W He jeiicTeyeT NpaBu10 MapKoBHHKOBA. '

13. Hanumure peakuuH,  XapakTepH3ylomHe XHMUIECKHE cBofictea OeH3ona: HHTPOBaHM %,
cyne(upoBaHHE; PeaKiMH MPHCOEIHHEHH.

14. OnumuTe BIASHAE OPHEHTHPYIOLIETO 3aMECTHTENA B MOJCKY/IaX TOAyoId o HUTpoOeH30Ma 1'2
peakumn 3amemieHns B OeH3015HOM sape. [IpuBeanTe IPHMEPEI peaKiuit.

15. HanMiuuTe NpHMEPHl PeaKIAH, XapakTepu3ylomHe —XHMHYECKHE CBOfCTBA OJHOATOMHEX
CHHpTOB: a) cBsi3aHHEIE ¢ paspeisom C-OH cBssH, 6) cazanmke ¢ paspeiBom CO-H cBazH.

16. HamumuTe peakiiH, XapakTepH3YIOIHEe XMMHYECKHE CBOMicTBA (DEHONOB: peaKilk A
HIPOKCHIBHOH rpymmsl (00pasoBaHue ()¢HONATOB, MPOCTEIX H CIOMKHEIX 3()HpOB) H PEaKI
3aMelleHHA B ApOMaTHYeCKOM ATpe. |

17. OxapakTepu3yiiTe XHMH4eCKHe CBOHCTBA NMPEENEHBIX ANBICTAIOB. [MoaTeepouTe YpaBHEHHAN
peaKumii.

18. OxapaxTepr3yiiTe XMMUYECKHEe CBOHCTBA NpEJIENbHEIX MoHOKapGoHOBBIX KHCnOT. [lonTeepan e
YpaBHEHHAMH peaKiHil. !

19, HanumuTe MpHMEpHI peaKiuii, XapaKTepH3YIOMNX XHMHICCKHE cBoiicTBa HHTPHIOR.

70. B wem saxmodaercs amdorepHocTs amuHOKHcno1? Hammmmre  (opMmymel CIEMYIONIFX
aMHHOKHCIOT B (hopme OHIIONAPHEIX HOHOB (LLBHTTEp-HOHOB): a) IMHIHHA, 0) amaHuHA '

Lad
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21,

22,

AMMHOKHCIIOTHI: CTPOEHHE, H30MEDHA, KHCIOTHEIE CcBoiicTBa. [IpuBenuTe NpHMEp peakir
obpa3oBaHHA NENTHIHOH CBA3H.

JlaiiTe onmpeneneHune CAEYOIHM IOHATHAM: &) YTI€BoAkl; O) MOHOCAXAPHIEL; B) DHCAXapPHILL; 9
NOMHCAXAPHEL NPHEEIHTE MPHMEpEL

IlpakTHYecKkHe 32 aHHA

L.

2,

=

10.

ik

12.

13

14.

13,

16.

17.
18.

19.

20.

BemumcanTe, Kakas Macca (r) Kakoro TralOTeHNpOHM3BOJHOro oOpasyercd B pesyibTa: e

CocTaBbTe ypaBHEHHE Cleyiomefi OKHCIHTENbHO-BOCCTAHOBHTENBHON PEakiHH H ONpEenH ¢
MOJIAPHYIO MacCy KBHBAIEHTA OKHCTHTENA (MITH BOCCTAHOBHTEIA).

PaccumTaiiTe MOJSPHYIO Maccy 3KBHBAJIEHTA 3IAHHOTO OKHCIIHTE/A, CTH OH BOCCTAHABNIHBACT: 4
10 3a0aHHOTO BEIECTBA.

Ilo MpHBEAEHHBIM MOMYPEAKIHAM OKHCIEHHI—BOCCTAHOBICHHS COCTABBTE YPABHEHHE PEaKIliu B
MONIEKYIHPHOM BHIE.

Kak M3MEHHTCH Macca IUTACTHHKH JAHHOTO, OMYHIEHHOH B PACTBOP CONH JpPYroro Mertanm:?
[Touemy? CocTaBbTe ypaBHEHHSA MPOTEKAIOMIHX MPOIIECCOB. |
Onpenenute 3HaYeHHe MEKTPOTHOTO MOTEHIHANA METAJLIA, MOrPYKEHHOrO B PacTBOP €ro COlH
IAHHOH KOHILEHTPAIIHH.

Onpenenute pH BOIHOTO pacTBOpA, EC/H H3BECTEH MOTEHIHAN BOIOPOAHOIO 3MEKTPO/IA.
Onpenemnre DJIC ranbBaHHYECKOTO 37EMEHTA, COCTABICHHOTO H3 3aJAHHBIX METALTHHECKE X
371eKTPOIOB, OMYIIEHHBIX B PACTBOPEI HX coleil. COCTABbTE CXEMY rallbBAHHYECKOIr0 EMEHTA F
HAIMIIHTE YPaBHEHHSA PeaKni, npmexcamnn{x npH ero pabore.

HanumuTe ypaBHEHHS PpeaKiuii, MPOTEKAIONMX NpH paboTe TIalbBaHHYECKOro JIEMEH 3
NpeNCTABIEHHOTO 3alaHHOM cXemoi. YKakWTe, B KAKOM HaNpaBIcHHH nepememam'rr A
AMEeKTPOHE! BO BHENTHEH Lemnu. |
CocTaBETe CXeMBl ABYX TATbBAHWYECKHX 3JEMEHTOB, B OJHOM H3 KOTOPBIX NAHHBIH METas I
CITyAHI0 GBI KATOIOM, a B JIPYTOM — aHoaoM. BerucmuTe 3HAYCHHE HX SJIC npH cTaHAAPTHE X
YCIOBHAX.

HanumuTte ypaBHEHHA 3EKTPOIH3a BOJHOTO PACTEOPA HIIM PACIIIABA JAHHOH COIH C uHepTHm i
HIIH METAUTHYECKHMHE 3IEKTPOIaMH. .
Onpenenuts Maccy BemecTsa (wiH o0weM rasa), BhUICIHBINEIOCA HA OJHOM 3MEKTPOLC n1 A
3NeKTpOINH3e, eClH M3BECTHHI Macca Bemectsa (MM o0beM rasa), BBIIEIHBIIEroCH HA IPYyrc d
INEKTPOJIE. :
Tox 3a1aHHOMN CHION B TeUeHHe 3aJaHHOTO BPEMEHH BHUIEIAN HA KATONE MPH 3aJlaHHOM BBIXO/ €
O TOKY 3alaHHOe KOMHdecTBo MeTaia. OnpenennTe MOIAPHYIO MACCY JKBHBANICHTa METAILIA.
Ilpr snekTponuse BomHOro pacrsopa comd pH pacTeopa Bsipoc. OmpenenuTe, pacTBOp KaKe ;’{
COMH M3 TpHBEIEHHBIX MofBepranca nektpomusy. [alite obbfcHenHe H MOATBEPIMTE OTB r
ypAaBHEHHAMH PeakiHii, MpOTEKAIOMKX Ha KaTO/Ie H aHOJE. |
CocTaBbTe CXeMbl PeaKlHi, ¢ NOMOMIBIO KOTOPHIX MOXKHO OCYIUIECTBHTb 3af@HHBIH pHIl
MpeBpameHni OpraHuYeckix BellecTs.

Hamummte CTPYKTYpHYIO (OpMyTy COEIMHEHHS [aHHOrO COCTaBa, KOTOPOE BCTYIACT B
ONHCAHHBIT PAN XHMHYECKHX PEaKLHH.

3akoHUHTE 3aJAHHYIO XHMHYECKYo peakimuio. Hammummre cTpyKTypHBbe (JOPMYIEI HCXOIHONO
BEIIECTEA ¥ NPOIYKTOR PEaKIHH H HA30BHTE HX.

[IpuBeuTe CTPYKTYPHEIE (GOPMYIbI BCEX H30MEPOB JAHHOTO COCTABA.

M206pasaTe CTPYKTYpHBIE (JOPMYNLI NaHHEIX COENHHEHHH H HA30BHTE NPHBEICHHBIE MX 19
MEKIYHApOJHOH HOMEHKIATYPE.

Onpenenuts GopMyny YIIeBOAOPOMA, €CIH H3BECTHO MAccOBBIE JOMH YTAepoaa H BOAOPOAA ff
MIOTHOCTE MAPOB 110 BOAOPOOY.
Kakas Macca FAIOreHIPOH3BOIHOrO MONYYHTCA MO Peakidd JaHHOro 00bheMa alkeHa IpH H.y. ¢
H0I0BOOPOIOM

plauMonelicTBHS 3amaHHOro o0BeMa 3aJAHHOTO ATKeHA [PH HOPMANBHBIX YCTIOBHAX |C
OpoMOBONIOPOLOM.
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. AIKeH 3a]aHHOI Macchl IpHcoeIHHAeT GpoM 3amanHo# Maccel. Onpenennte GopMymLy ankeHa. i

. BeumenmTe, xakas Macca (r) Kakoro cmHpra ofpasyeTcs B pe3yJibTarTe B3aHMOICHCTBIA
3aJaHHOro 00BeMa 3aJaHHOTO ANKEHA PH HOPMAIEHBIX YCIOBHAX ¢ BOIOH. i

. OnpeseATs (JOpMYITy AIKHHA, €CITH H3BECTHA MACcCa €ro 3aJaHHOro 00BeMa [pH H.Y.

. AtetTHieH 3amaHHOTO OOBeMA NMpeBpallleH B albJerHl ¢ YKasaHHBIM BhIxogoMm. Onpenend:b
MACCY MOMYYHBINETOCA albJeTrHIa.

. Paccumtaiite, kakoii oOBeM xmopa (1) NpPH HOPMANBHEIX YCIOBHAX moTpebyercs U4
mpeepamenus GeH3ona 3a0aHHoi Maccoil B X10pOeH301, eCIH H3BECTHA NOTEPA XJI0pa.

. Kakas macca Tonyona Oblna M3pacXolOBaHa, eCclTH MpH JelicTBHM Ha Hero OpoMHOM BOJII
MOTYYEHA 3aJaHHas Macca CMECH MOHODPOMTOITYOJIOB. ]

. Kakoii obpeM 3THIEHA HAOO HCTPAaTHTh, YTODBI MONMY4YHTE 3aJaHHYID MacCy 3THIOBOTO CIIHP A
3aTAHHOH KOHIEHTPALHHA, .

. Onpenemare opMylly NEPBHYHOTO CHMPTA, B KOTOPOM H3BECTHBl MACCOBBIE NO0IH ATOMAPHL X
yruepona, Bonopona u kucnopona. Hasoente 31T cmupT.

. Berancnmate 06sem HNO3 ¢ 3anannoil Maccoroit 1oneif H MIOTHOCT, HEOOXOIHMBIH JUTA CHHTE: A
3a[aHHOTO KOJHYECTBa TPHHHTPOTTHIIEPHHA. '
.Kaxyto maccy deHonaTa mMENOYHOr0 MeTAIA MOKHO NONYYHTE 33HAHHBIX Macc denona u

I T0YH.

. Jlasa nAOTHOCTH MAPOB KHCIOTH o Bojopoxy. Haiimare ee MonexyniapHyio (opMyTy H Ha30BH' e
B, |

. OnpenennTe GOpMyNy aMHHA, EC/TH H3BECTHBI MACCOBBIC IONH YIIEPOJA, 430Ta H BOJ0poAa. |

. K pacreopy aHnnHHa faHHOM Macckl qobasmma m3deToxk Gpoma. Jlaa macca 00pasoBaBLUErons
ocagka. OnpeaenuTe MACCOBYIO I0/II0 AHHIHHA B pacTBOPE.

. Beiuscrure o6BEM aMMHAKA OPH H.Y., KOTOpEIHl HANO MPOMYCTHTE 4EpE3 PacTBOpP KHCIOL .
naHHoOro o6beMa ¢ JaHHOH MaccoBoii moneid, 9To0Bl NPEBpPaTHTE €€ MOMHOCTRIO B AMHHOKHCIIO™Y
(Mo3KeT GHITH YKa3aHa [OTEpPA AMMHAKA B XOIE PEaKIiH). |

. Kakoii o6sem CO2 npu m.y. morpelyerca ana oOpasoBaHus 3alaHHOH MAacChl TMTIOKO3EL [0
peakuny GOTOCHHTE3A. |

3aounan gpopma obyuenua, 1 cemecmp

Teopernteckne BONPOCHI

—

el

EJI

8.

9

Cibopmynupyiite 3aKoH 3KBHBaNeHTOB. PaccuuTaliTe SKBHBANEHTHYIO MacCy BeLECTBA.
Chopmymupyiite 3aKoH ISHCTBHA Macc, ONpede/AIONIHii 3aBHCHMOCTE CKOPOCTH peakudH T
KOHLIEHTPAIMH PeardpylouHx BemecTs. [[paBenuTe MpHMEP. -
[NepeuncnuTe OCHOBHEIE (JAKTOPHI, BAMMAIONINE HA CKOPOCTh XHMHYECKOH PEaKilHH.

CriocoGsl BEIPAKGHHA KOHIEHTpamHd pacTBopoB. Maccopas poma (B %) M MOMApH: A
KOHIIEHTpAIHA PaCTBOPEHHOTO BEMIecTsa B pacTBope. [IpuBeuTe NpHMEpEL.

HanuimeTe peakiiy, XapakTepH3IyIOHe XHMHIecK e CBOHCTRBA Oen3ona: raloreHHpoBaHue,
HHTPOBaHHE, CyTbHPOBAHHE; PEAKIHH NPHCOSIHHEHHA. .
DneKTpHYecKas IMCCOLUALAS NEKTPOIHTOB B BOTHBIX pacTBopax. Hamummre ypasHeHus
JTHCCOITHALIHH.

IafiTe ompemeneHHe KHCIOT H OCHOBaHHIl C MO3HI[HH MEKTPOMHTHYECKOH IUCCOLHALIH .
[ToxTBepaHTe NPHMEPAMH. !
Teopuss anexTpocTarnyeckoii amecommanuu. CTemeHs  IMCCONMAINH. Knaccuduxau s
3IEKTPOHTOR B 3aBHCHMOCTH OT CTEMEHH Mucconnanud. [ToaTeepauTe npHMepamH.

Peaxuun HoHHOTO OOMEHA.

10. Tumpomas coseif. Hammmmre ypaBHeHHS peakudil rHIpoiusa B HOHHO-MONEKYIAPHOH

11

MOneKyspHoil fopmax. i
. Tunpomus conw, obpasopanHoM cnaboii KHCIOTOH H CHIBHEIM OCHOBAHHEM. PaccMoTpHTe La

[pHMEpe H HATHIIHTE ypaBHEHHs peakinii B HOHHO-MOIEKYAapHoil  MonexkymapHoii dopMax. |
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S VCJIOBHUS PEAJIM3AIIAA MPOTPAMMBI T CIHUILTHHBI
8.1 MaTepHaabHO-TeXHHYECKOe obecneyenne THCHHILTHHEL (MOaY.I5)

Muadopmanys © HAIWYHH ClelHaTH3HPOBaHHBIX ayauTopuid, nabopaTopH:,
TeXHUYECKHX CPEICTB 00yueHHs | T.J. MpeCcTaBieHa B Buje Tabmuik! (Tabanmia 8.1).

Tabmuua 8.1 — Obecnevernne 00pa3oBaTEIBHOIO MpoIEcca

‘Non/m| Hammenopanue | HammenoBaHue 06OpYIOBAHHEIX y4eOHEIX KabuHeToB, |  DakTHYecKkHil
JUCUMILTHHEL B 00BEKTOB J/IA MPOBEACHHA anpec y4eOHBIX
. COOTBETCTEHH ¢ | J1aDOpaTOPHBIX/TIPAKTHYECKHX 3aHATHI ¢ MepedHeM kabUHETOB H
paboumM OCHOBHOTO 000pYIOBAHHA 00BEKTOB
. yueOHBIM ILTAHOM
' B1.0. Xumud . Jlexupmn: HoeocrOHpCK,
10 'VyeGHas ayIHTOPHA /1A NPOBEEHHA 3aHATHI nekunonHoro [KpacHsIi NpOCHEKT
W CEMHHAPCKOTO THINA MPYIMOBLIX H 35 :
MHIHBHIYATbHBIX KOHCYIBTALMH, TEKYLIErO KOHTPONA, HTH (punman)
npoMe:AyTO4HOi aTTecTaumy -aya. 501 PIY

AynuropHaa Mebent —cToel 21 Wr., cTyNkS 43 wr., cTon
npenoJaBaTens, 10CKa ayAHTOPHAA 1A NHCAHHA METIOM.
[TepcoHankHeli KOMNEIOTEP ¢ Da30BBIM NHLIEH3HOHHBIM
nporpaMMHeIM 00ecnedeHHEM H NOJKNIOUEHHBIM K CETH
MuTepHet. KOMMIEKT AEMOHCTPALUHOHHOIO

0GOpymOBAHHA (IKPAH H MYETHMEIHA TPOSKTOP).
KoMMnekT yueSHo-HarnaaseIx nocobuii, ofecneyHsaomx _
TEMATHYECKHE HILTHCTPALMH MO JHCUHIITHHE. 1
, 'VuyeGHas ayAHTOPHS /1A NMPOBENEHHA 3aHATHH EKLIMOHHOIO
H CEMHMHAPCKOro THINA IPYNNOBEIX H

HHIMBHIYATEHEIX KOHCYIBTALMHH, TEKYLIErD KOHTPOA,
NpoMescyTO4HOMH aTTecTaumH -aya. 201

| ' AyauTopHas meGens —napTel 33 WwT., CTON Npenojasarend,
MOoCKa ayOMTOpHas Ad nucaHua menom. [epcoHaneHeli
[KOMMBIOTEp C 6a30BLIM THLEHIHOHHBIM NPOrPAMMHEIM
ofecrneveHHeM H NOJKNHYEHHBIM K CeTH HHTEpHET.
KoMMIeKT AeMOHCTpaUHoHHOro oBopynoeanns (3kpaH H ;
| MyJIBTHMEHA npoekTop). KommiekT yu4eOHO-HArNAIHBIX

! nocobuii, obecneHEAIOLIMX TEMATHYECKHE MIUTIOCTPALIHH N0
JHCLHILTHHE.

. JlaBGopaTtopHeie paboTsl

‘ VyefHas ayIHTOPHUA A4 NPOBEACHHA

. A H. Kocsirnsa |

3aHATHIl CEMHHAPCKOro W NafopaTopHOro THNA, IPYNNOBEIX H

HHIHBHAYANEHBIX KOHCYBTALMIL,

TEKYLIEro KOHTPO/A, NPOMEAKYTOYHOMH aTTeCTALHH

(Xumuueckas nabopatopua) - aya, 405

' AyautopHas meGens —ctoner 10 wr., erynes 20 wr., cron

‘ npenojapaTens, JOCKA ayHTOPHAR 1A MHCAHHA MEIOM.

! Hoy1Oyk ¢ 6a30BbIM THUEH3HOHHBIM i

nporpaMMHBIM 0BecreueHHeM H MOJKTIOYEHHBIM K CETH :

HrepHer. KomnnekT yuefHo-HArI AHBIX NOCO0Hi,

_ fecnedHBatOLIHX TEMATHYECKHE HUTHOCTPALHH MO

i cumnaune.Habop naGopatopuoii nocyael. Becel

- HL-200 Becs BJI-200. BerrakHo# wrkad ans

! xumpeaxTioB —2 wr. [leus Mydensnas MHMII-3Y(1150C).

onoaunbHHK «bupoca-10»
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9 VYEBHO-METOJWYECKAS KAPTA JUCIHILIHHBI “XHMHSI”

Oynas dopma 00ydenns, 1 cemecTp

No Homep TeMBl y9eOHBIX Henonssyemele yaebHO- CamMocTosTenbHas Popma
Hezle 3AHATHI METONHYECKHE MATEPHATEI paboTa CTYIEHTOB | KOHTpOJIA |
M JIK I3 | JIb Camoctoa I3 '
TeIbHOE
H3Y4CHHE
1 JIK-1.1 JIB-1 B-1, b-4, b-6, M-1, M-2 K-3
i JIB-2 Bb-1, b-4, b-6, M-1, M-5 CH-1 K-3
3 JIK-1.2 JIB-2 B-1, B-3, B-4, b-6, M-5 K-1, K-3
4 JIb-2 B-1, B-4, b-6, b-10, M-5 CH-1 K-3 i
5 JIK-2.1 JIb-2 B-1, b-4, b-6, b-10, M-5 I3-1 K-1,K-2,
K-3
6 JIB-3 B-1, B-3, b-4, b-6, b-7 CH-2 K-3
7 JIK-2.2 J1b-3 B-1, B-3, b-4, b-6, M-5 K-3
8 JIb-4 b-1, b-3, b-4, M-3, M-5 CH-2 K-3
9 JIK-2.3 JIB-4 | B-1,B-3, b-4, B-6, M-3, 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-5 B-1, b-4, b-6, b-7 I3-2 K-2, K-3
12 JIB-6 B-1, B-4, B-6, B-7, M-5 CH-3 K-3
13 JIK-3.2 JIB-6 B-1, b-4, B-6, B-7, M-5 K-3
14 JIB-6 B-1, B-4, B-6, -7, M-5 CH-3 K-1, K-3
15 JIK-3.3 JIb-7 B-1, B-4, B-6, -7, M-5 K-3
16 JIb-8 b-1, b-4, b-6, B-7, M-5 CH-3 K-3
17 JIK-4.1 JIb-8 B-1, B-3, b-4, -6, M-5 K-3 :
18 JIB-8 Bb-1, B-3, b-4, b-6, M-5 CH-4 13-3 K-1,K-2, |
K-3 :
ITogroTor DK3ameH
KA K K-4
3K3aMEHY
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Ounas hopma 06ydeHHs, 2 ceMecTp

At A aiiis | S

Ne Homep Temb! yuebHEIX Henonssyemsie yuebHo- CamocToaTeNbHAL dopma
Hege 3aHATHIH METOAHYECKHE MATEPHANEI paboTa CTYAEHTOR KOHTpONA :
T JIK 13 JIb CamocTosaren a3
bHOE
HIV4IEHHE
1 | JIK-5.1 JIB-9 b-1, 5-4, B-5, -8, M-5 K-3
2 JIB-9 b-1, b-4, B-5, b-8, M-5 CH-5 K-3
3 | JIK-6.1 JIB-9 B-1, 5-4, B-5, -8, M-5 K-1, K-3
4 JIB-10 | B-1, b-4, B-5, b-8, M-5 CH-6 K-3
5 | JIK-6.2 JIB-10 | B-1, b-4, B-8, M-5, M-6 K-3
6 JIB-10 | B-1, b-4, B-8, M-5, M-6 CH-6 K-1, K-3
7 | JIK-7.1 JIB-11 B-1, B-2, B-4, M-4,M-5 K-3
8 JIB-11 B-1, b-2, b-4, M-4,M-5 CH-7 K-1, K-3
9 | JK-7.2 Jib-12 | Bb-1, b-2, b-4, M-4,M-5 K-3
10 JIB-12 | B-1,B-2, b-4, M-4,M-5 CH-7 K-3
11 | JIK-7.3 JIB-12 | B-1, B-2, B-4, M-4,M-5 034 | K-1,K-2,
K-3
12 JIB-13 | B-2, b4, B-9,b-11, M-5 CH-7 K-3
13 | JIK-7.4 JIB-13 | B-2, b-4, 6-9, b-11, M-5 K-1, K-3
14 JIB-14 | B-2, b-4, B-9, b-11, M-5 CH-7 K-3 ;
15 | JIK-7.5 JIb-14 | B-2, b-4, b-9, b-11, M-5 I3-5 | K-1,K-2, |
K-3
16 JIB-14 | b-2, b-4, b-9, b-11, M-5 CH-7 K-3
17 | JIK-7.6 JIB-14 | B-2,B-4,B-9,b-11, M-5 13-6 K-2, K-3
18 JIb-14 | B-2,B-4, -9, b-11, M-5 CH-7 K-1, K-3
INoaroToeka JK3aMeH
K 3K3aMeHy K-5
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3aounan popma oOyuenns, 1 cemectp

Ne Homep Tembr Henonsayemsie yuebHo- CamocrosTensHas Dopma
yueOHBIX 3aHATHH METOIHHECKHE MaTepPHATEI paboTa CTYIEHTOR KOHTpOIA -
JK |II3| JIb Camocroare | KoHTp y
nBHOE OnBHAs i
n3yuenne | pabota '
1 | JK-1.1 JIB-1 B-1, B-4, B-6, M-1, M-5 K-1,K-3 !
2 | JIK-1.2 B-1, -3, b-4, b-6, M-1, M-2 CH-1 K-3 i
3 JIK-2.1 JIB-2 | B-1, b-4, B-6, b-10, M-1, M-5 K-1,K-3 |
4 | IK-2.2 B-1, B-3, 5-4, B-6 CH-2 K3
5 | JIK-3.2 B-1, b-3, b-4, b-6 K-3 ;
6 | JIK-3.3 B-1, B-3, 5-4, B-6 CH-3 K-3 :
7 | JIK-4.1 b-1, b-4, B-6 CH-4 K-3 |
8 JIK-5.1 B-1, B-4, B-5, B-6 K-3
9 | JK-5.2 B-1, B-4, -5, B-6 CH-5 K-3
10 | JIK-6.1 JIB-3 | B-2, b-4, B-6, M-1, M-3, M-5 KP-1 | K-1,K-2,
K-3
11 | JIK-6.2 b-2, b-4, 5-9 CH-6 K-3
12 | JIK-7.1 b-2, b-4, b-9 K-3
13 | JIK-7.2 B-2, 54,59 K3 |
14 | JIK-7.3 b-2, b-4, b-9 k-3 ;
15 | JIK-74 B-2, 54, b9 CH-7 3 i
[MonroTorka Ox3amed
K 3K3aMeHy K-4 i
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10 TPOTOKOJI COTJIACOBAHHS PABOYEN IPOIPAMMBI C JIPYIHM 1
TUCHUTLIMHAMHY HATIPABJIEHHS HA 2019/2020 VIEBHBII IOJI |

i
—
|

HanmvenoBanue NHCHHILIHH, Kadgeapa Mpenno:xenns 06 Pemenne, npunsaroe
HIYHYEHHE KOTOPBIX ONMHPAETCH H3MeHEeHHAX B pab. kadeapoii,
Ha JaHAY0 nporpaMmy H pazpadaTeiBaomeii
MOJANMHCE 3AB. NporpaMMy H NOAMHCE |
kadeapoii 3aB. kadeapoii ||
MarepuaoBejeHHE B | TKIIM i
’u[ /,,. =) |
[IPOH3BOJICTEE LIBEHHBIX 2 , 4 Cﬂ%()
M3aenni s - |
MaTepHanoBeeHHE B TKHUKuVTI '
[r) F —
IIPOH3BOACTBE H3ISIHH H3 Q ;F - %
KOMH ' ‘|

Jlexan paxymeTeTa Tl f%?’fr" /.B.Bepumnuna/_#9 0f {9

/ .-.iuuurrf ROORNCE pactgposka Rodnucy dama
L/ /
¥

it
Ilexan daxymnsrera 30U 7’@ e /EX Iandeposa/ 29 0279
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11 JOTTOJITHEHHS 1 H3MEHEHHS K PABOYEI IMPOTPAMME HA 2020/2021 ¥Y4. I'OJ{
B pabouyio mporpaMMy BHOCATCA CNEAYIONIHE H3MEHEHUS !
1) [OMONHHTE CHHCOK MEeKTPOHHBIX PECYPCOB cafiTaMH:
www.xumuk.ru
www.nplusl.ru
www.nanometer.ru

PaGouas nporpamMma NepecMOTpeHa Ha 3ace1aHuH Kademper Nel
W27 » ARrvcTa 2020r.

Jasegyromuii kadenpoi mﬁ {m{” w2 @/ EE&-:,&-’I:" i o

TiHEA NOORUCy PACHUEPOROT AOOHLCl demer
O g2 . 2P 1,

4]




9 lononHeHHs H H3MeHeHHA K pabouei nporpaMme JHCUHNIHHBI
Xumun va 2021/22 yqebusiii roa

1. Pa6ouas mporpamma feficTBHTeNbHA U1 paboyero y4eOHOro miana
naGopa 2021r. ounas 1 (popma obyuenus Ha 2021/22 yueOHbIHA roa:

CIIHCOK OCHOBHOMN JIHTEpaTyphl 10NOMHUTh HeTodHrKOM U3 DBC «3HaHmyM».
O6mas xumus; wnapranka. - Mocksa : MLl PUOP, 2010. - 92 c. - (ILInapranka
[oTpeiBHas]). - ISBN 978-5-369-00646-7. - Tekcr : aneKkTpoHHEIH. - URL:
https://znanium.com/catalog/product/212048 (nara obpalleHus: 18.11.2021). -
PexuMm gocTyria: o MOAMHCKE.

Pabouas nporpamMma [epecMOTPeHa Ha 3aceJaHiH Kae/pel X, XT u T. IIpoTtokon
Ne 1 ot "30 " aBrycra 2021 r.

3aB. xadenpoi @//%é; H. C. Eruna

BHeceHHble H3MEHEHHA YTBEPK A0
3am. nexana OTu/l K/?’ ~__[T.O. Bynskosa/




9 JonoaHeHHs H H3IMeHeHHs K paboueil nporpaMMe JHCUHHILTHHBI
Xumus Ha 2022/23 yueOublii ron

1. Pabouyas nporpamma feiicTBuTenbHA WA pabodero ydeOHOro riaHa
Habopa 2022 r. oyHaa H 3ao4yHads (opma oOy4eHus Ha 2022/23 yyebHBIH roa:

CrHcoK OOMOMHHTENBHOH THTEPATYPhl JOMOMHHTE HeTOUHHKOM H3 DBC
«3HAHHYM».

IMasenkun, H. IT. O6mias 1 Heopranndeckas xuMua. Yactsl: KoHcnekT nexumii /
ITazenkun HL.IL. - Mockea :MI'VT, 2015. - 52 c. - Teker : anexktponHsii. - URL:
https://znanium.com/catalog/product/850796 (nara obpamenus: 24.12.2022)

Pabouas nporpamma nepecmoTpeHa Ha 3aceaanuu kadeaps X, XT u T. [Tpotokon
Ne 1 or"29 " aBrycra 2022 r.

3aB. Kaenpoit {t‘;f?{_ﬁﬁmﬂ E.B. [lorymmnckas

BHeceHHbIe H3MeHEeHHs YTBEpIKIai0
3aM. nexana ®Tull e /T.O. ByHbKkoBa/
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Tabmuma A.1 — Onenka snanuit crygentos no BPC (peliTHHroBEIH JHCT) MO qucHHInHe “XuMus ™

NPHJIOKEHHE A

Ounag opma obyuenus, 1 cemectp

Bua koHTpOMA

Ouenou. Gamn

M1

M2

T3

Iiv4

TP

[P

Hroro

e

Hroro

TP

10

11

12

13

14

15

16

e

Hroro

I[P

Hroro

Bcero

PyGemumii peiirnar

[poeepka nanHuus
KOHCMEKTOR Nekumi

MMocem, nexumii

3,6

[Nocem@aemMocTs Ip

5.4

PurMiriHOCTE (Tp)

*| % W =

| E| | *

Odopmnenne
OTHETA MO JIp

JawuTa ap

*

*

25

Canaua J13

12

JonoNHHTENLHHE
BHL pabot

PeifTHHr no
AHCIHTUTHHE
{NpOMERYTOMHBIH)

Ix3amMen

40

PeffrHnr no
IACTMITHHE
(nrorossii)

[lpumeyanne: JIM — aucIAnIHHApHbIH Mofyib; TP — Texymmit peiitunr; PP — pyGesnbit pefiTuur; I1P — npomMeskyTOUHBIH peHTHHT

[Ipenonasarens:

3an. kadenpoii:




Tabnuua A.2 — Peitturrossiii JiueT mo smcil. “Xumus” cryaenta rp. KH - 1 cemecTp

Er

Hepe- Me Hac Tema nabopaTopnoii paboTm PeliTHHroRas oueHKa
n Ik ’ [Mocen-crh PHTMHMHOCTE Oruer 3aummTa Cnaua JI3
mnad | dakr | nnau thakt niaH thakT TIAH haxr nnaH | dakr
1 JIB-1 2 | OcroBHEIE XHMHYECKHE TOHATHA, 03 0.5
2-4 JB-2 6 | IMonyuenwe u cpoiicTea okcHAOB, kHCHOT W coneii. | 0.3*3 0.5%3 1 5 4
KucnotHo-ocHoRHEIE cRoficTea BemecTsa, J13-3
5-6 JIB-3 4 | Onpegenense axBHBaneHTa KapboHaTa HATPHA 0.3%2 0.5*2 1 5
7-9 JIE-4 6 | Cropocts  xmmmueckHx  peakumii,  Xummueckoe | 0.3%3 0.5*3 1 3 4
pasHoeecue J13-2
10-12 | JIB-5 6 | Cnocobel BHMPpAKEHHA KOHLEHTPAITHH PACTROPA 0.3%3 0.5*3 1 5
13 JIE-6 2 Pactsopel HeanekTponuTos. OCMOTHYECKDE MABNEeHME, 0.3 0.5 4
sakon Bawr-Todda. 3axon Payna u cNeNCTEHA W3 HETO.
Pemenne 3anay. JI3-3
14-16 | JB-7 6 | Mmaponks coneit. 0.3*3 0.5*3 1 5
17-18 JIE-8 4 | Ctpoenne aToMa. XHUMHYECKAA CBAIE, 0.3%2 0.5%2
Hroro 36 5.4 9 5 - 25 12
JlononHuTensHeIA pelTHHD 5,0
Marxcumansibili Gann 100

Tpusieuanse: [ocemaesmocts Ak — 0,2x18= 3,6; Bunonnenwe a/p & cpok —0,5 Gannos, oTcyrcrame —0 Gannos, orpaborka— 0,25 Ganna. [Monpasodssif koadduument: npu cuave B cpox K=1, npu
caane e B cpok K=0,5-0,75.9xamen — 20-40 Gannos. Oranuno = 91-100 Gannos; xopouwo — 75-90 Gamios; y10BIETBOPHTEALHO — 60)-74 Ganna; seynosneTHOpHTENEHO — Menee 60 Gannos.
Hroro:

[IpenonaBareis NOJINHCE (P.H.0.)



Tabnuna A.3 — Onenka znannii cryeaToR 1o BPC (peliTHHroBERIH JiHeT) o gucuuninae “Xumua”
Ounad dopma oOy4yeHus, 2 ceMecTp

Bua kontpons JIM5 JIM6 M7
TP TP TP
1 2 3 4 5 6 m 7 g 9 10 11 12 13 14 15 16 17 | 18
=

e
Beero

(=9
=

Ouenod,
Hroro
Hroro

Pybexnntii pefiTHHr 2

Mocem, nexumii 04 | * 36

Mocemaemoctenp | 03 | * | * . 54

Pumanunocts (ap) 05| * *

LI IR ] ]
*
*
&
=
=
| | | #
-
W W w
*
*
*
#*
L
| | | #

Odopmnenne 1
DTYETA N0 Ap

»
L
#

SammTa ap 5 . " 25

Cpaua J13 4 * * * 12

JononHHTEnLHEE 5
BHIEL pafoT

Peiiriur no * * " 60
AHCITHTITHHE

(mpoMeEARyTOMHBIi)

DKIAMEH 40

PeiiTaar no 100
NHCIHTUTHHE
(HTOrOBLIA)

[Tpumeuanne: [IM — mucumnmmunapusii Moayns; TP — Texyumii peiitanr; PP — pybexusiii pefitunr; [TP — npomeskyTounsiii peiiruar
[Ipenonaparens:




Sy

TaGmana A.4 — Peiiruarossiii nuct no muci. “Xumus” crynenta rp. KH -

2 cemecTp

Hepe- Na Yac. Tema naboparopHoii paboTsl Pefirnnronas ougHKa
ns JIE MocemaeMocTs | PHTMHMHOCTE Oruer SammTa Cnava J13
nnaH thaxr nnad | (pakT | nnaw pakT IaH axr nnau thaxr
1-3 JB-9 6 KauecTpennLil aHanHs aHHOHOR 0.3*3 0,5*3 1 3
4-6 JEB-10 [ KauecTeenibl il AHANHI KATHOHOB 0.3*3 0.5%3 | 5
7-8 JIB-11 4 OKHCIHTENRHO-BOCCTAHOBHTEBHEIE PEAKLIHH 0.3*2 0,5%2 1 5 4
9-11 NE-12 (3] TMEKTPOXHMHUECKHE MPOLIECCE 0.3*%3 0.5*%3 1 5 i
12-13 JIB-13 4 DneMeHTEl  OpraHHYeckoi  XHMHH, Ananus | 0.3%2 0,5%2
OPTaHHYECKHX BEIIECTB
14-18 JIB-14 10 | Snementel  opranwueckodt  xummW,  Peaxuuu | 0.3*5 0,5*5 1 5 !
n_ﬂ—.m.__ﬂ.m@n.ﬂ—..—un BELIECTH
Hroro 36 5.4 9 5 25 12
MaxcumanbHI Gann 100
[pumenanne: IMocemaemocts Nk — 0,2x18= 3,6;
Brinonuenwue 1/p 8 cpok —0,5 Gamnoe, orcyrereune —0 Gannon, otpaborka— 0,25 Ganna.
TMonpasounsiii KoadduumenT: npu cave e cpox K=1, npu coave we 8 cpok K=0,5-0,75.
Sxzamen — 20-40 Gannoe.
Omnivso — 91-100 Gannos; xopowo — 75-90 Gannos; yAosaeTBOpHTENARHO — 60-74 Ganna; HEYAORNCTEOPHTENLHO — MEHEE 60 Gannos.
| Hroro: | Bamn: | Ouenxa:

[Mpenopaarens  TMOAMHCE




oF

e — s -

Tabnuna A.5 — Onenka ananmii crynentor no BPC (peliTHHTOBEIH JIHCT) 10 AMCHHIUMHEE “XHMAA™
Jaounad opma obyuenns, | cemecTp

Bup xourpons JM 1-7

BCETO

HUTOI'O

=

Tocern. mx

IMocem. n/p

Putm. 1/p

ol = lroleo| Ouenow. Gamn
-
-
-

| o —

Odopmn.oruer.
no a/p

JamuTa 5 A R 15
OTH.1I0 JI/p

Cpaua J13 20 20

PeiiTuur no 60
aucIL(pom. )

JK3aMeH 40

PeitTuar no 100
[MCLL (HTOrOBBLIH )

[pumeuanne: JIM — maciumnnusapusii Mogyns; TP — texymmi peiitiuar; PP — pybesusiii pefitunr; 1P — npoMexyTOuHbIH peHTHHT

[IpenoaBarens:

3as. kadenpoii:




| Ly

! (DIONZ + (DFON. ¥
| (D207~ (MO +(@OD ¢
. (%) OHZ < (W0 +()HT €

(4) (HT « (dem)?p + (IFH 1

| ‘¥isagoHged 0JONIIRHINHY SHHAIMAND BH LoBHIE 9H SHHAIGeT Huimyead €H HONEN § “QLHMEN {

A ¢ waged 1HonH(Peon prandAredanmal wroa
“1,0€ O 09 10 19dA1edoNNAL HHHIMHHON udu pEmesd 9100dodo 9IBUHHIWEH NEX ‘QLHBLHRIOE]

‘ad{redamel WaHHAIMIEEON 9 *** HHIDMead HOMOIRHIHX 4120d0N])
i "MOhOL O199WE 0€0Ir) SAMOIBLIONIH ALHMHIO]]

veed g &

eeed 9] |

eeed po &

vced p |

‘gged § g BHHAIGRT HHHIRHLI4A HdL

— 0] N

{00 =%0+00T
| ‘HNeELMmad mwigHERdgoosel Arkaw adAredalrnal HOHHEOLOOL

pin arkoos wouradwes § Homomdarodn ‘wuiniead 9100d0NO EOLMHOWEH BN ‘arrraradu()

| @ lvl=0 +
| [E [zﬂ}[ a ¢
ﬂi[‘e’h a
[gllvl=a 1

‘v =dE+ VT
| ‘HAImead HOHTIRRTOW KINT 20BN XHIMOIAGLOHT

poNee oHHoMedIId 20MIORHMIBNAIEW JLMIMHLEH "O0BW XHMOIAGLOHAY WOHONEE KILIBEIIIHIIO
g .oamea xamoidduiead [g] wwsumedimommox wwaHdkrow ¥ mmmead omidodods AmEaW
T HOWHOHERE KRHHIE103RHINY ‘6100MMed HHIBd IHAHON 10 LHOHERE HATNEad HOMOIRHINHX qroodour

G ‘7 | XBHHETEE 9 12910 praHdrugedn andagrEg

I 1OdL

! «oHdagoHgRd H BXHLOHHN ERMOSRHWHY ) 'BWa] ‘dIoamad |

£y

arooed nondoredoger oN E1IRLO MMIHMEE BT €121 sinendea matedoQ |

¢ AMHIDKOIHIT



sr

| 'Y BHHIT “NoT “yARH WHY THEN L¥ DX dexaeg ¢y oruraq “MARH HNIL THEN GUALHERLIO)
oN roxorodo 10 ¥ IX ‘X Jadrades uuHeraoee eH 9HANKd1 A

! *LC7 M £°C $0°19 :OHH2413I2g1009 ‘1aHeeRd “eLoge H erodorod

en‘udam{ yiaudenole uror amaosoew wodolox @ ‘enuwe oloHmudois Aviwdod armreradug “t
"BHIIHIAME £ I9L0LOHA

'touakoukdorx H erudrHIHE OJOHOLONA TI10IOMN HOHIAMIA FHHARAION HHIDIEd MNOX) SLHIMHIEBH ¢

! "BELIHOED SHNOORHWHX

' xumoifendaniedex ‘uumiead u  gormdimm  guHoRAvou uHmead mdemmdu simmEmeH T

' -xgrgorak xiaHLderners udn HJ7€ SHHAREHE JLHIDHAIYY "WOX'OHE — NOIAdI & © “WoIroLex

10 KAL) NHEN X19do1oM €H WOHIO & ‘SOLHIWALE XHMIShHHRHIIrEl XA MWAXD 219GB1I0]) |

7 dioema ‘1 odAy T ¥ I :1e1dquided (BHIIT00Y "'V Wi A_1d (wenumd) WLLH)

EHWIY)) ‘BHUIHIDR]] «(OELIDANOHN "HUVERT MU IOIrOHXAL)

| 1 B LX'X sdvage)] VHHIIIO0M H'Y 'WH LILMDJIgNHA

| HRRCEE AN UIHHAL LAV 4001 HIOUHIIO0d»

| nafgo oumesodnivaodn sonanIEad)] drHGOd]] KWHVE0EYJ90 O4MoI9d

; «aode22300e U MINKATO KMHAT¥FdhA OIOHIIALYHOEYdIO OJOHLIKIOIA

I aunegoduiyeodu sonanieady» arrdod]] OJOHHIFLOdVIAD0] OJOHILVdIT 3P
HIDOHHALTIIMod (rVHIrH®) LALHLOHHI

[ HOMIAL HHIAITEH anregodnidioHOY SO E0°6T HUMODARHIOINOHXHL HHH:}JHHHJUHUH
| HHNV4ATI® HONDHUMID0d EMHVE0EVII0

| 13N LAIrM9 NI9HHOMITVHAINWVEME OJAMDIGd M HIAVH O91DdALOMHIIN
“7y"H BHHIF ‘TOY “MARH WHX THEN L ¥ IXX fenaeg @'y OUrHIag NABH HXIL'THEN QUALHERLIO)
SN roxorodn T0 I ¥ X ‘X 1adradex HHHET208E BH I9HANKAaEL A

(WIHHEOLDOIl EJ91EERLO0 19AQ SHHALERY HIrDA D) 0L

1din el IOWHRE Wa9Q0 HONEN ‘OLHELHROORJ WO (0§ Hoged eeRX W@aQo D,0f 2dAredouwar mdy]
jeed 9 1 eroodeod mumyead q190dod MQolh ‘(1)¢0ST « (170 + (FOST
-unmiead g {0g ommediHANHON IIHHINEH OeH td ONAI0OMD 0F “2LHBIHRIOR{ |
| -downdn a1nreaud] | ‘HHHIHKI200 EHHegogedQo 1910w IaL £adoh HHEad B2 dE oJogONTIRL
Lahoed "d1ooHdansed M SHHORBHEOQO 27 "EHHIHHIA0D EHHedosed00 BLONTIAL 20MEL OLh ‘QLHHOIKIO)
"I £§°] [ HO20BN THNO 0J2 ko1adeedgo
. g HOJ0ENW BUIRIN HHHedOId AU HID2 ‘BIMTElOW BlHAIEEHMEE Ko0eW OfHdKION armraradu()
{W2900 HIMHIHAIBAMANE ‘BLHAIBEHENE BOOEN KeHAKIOW ‘LHIIBEHENE KHIEHOU aruAdurAwdod)y |

-

| [ droamas ‘[ adA TH I :1a19rided
' WCEMWIY» "BHALTHIIOH]] (ennid0)] "H'Y ‘WH £.1d (venrud) HIH)
1 B XX edradey «(04.LIDANOU "HUVEUY "MHIOIOHXTL)
waode£o0a0de H HEAQO YVHUHIMDOOM 'H'V 'WH LALADJIdHHA
onmegodurysodn sonaureadyy drudod]y HHHHH%%{EiEﬁ%% ﬁjﬂfr'ln};gléﬂ‘lﬂﬂﬂd”
N KWHAK3dhA OIOHIIFALVEOEVAIO OIOHLDKI 01
aunegoduiaodu 2onanLeady]» auudod]] OJOHHHE.LOdVI A20.1 O IOHIL VAT Tad
e S (CVAIA®) LALHLOHHA

HOMIDU HHLRTEN 2HHeEOdHAdIONOY C0'E0'6T  MHUMDARMIOL OHXAL HIMDdUIND0d0H

e HHNVJATI® HOMOHHIDO0d BHHVHOEVJIO
1N LAUM9 UMIIHHOMITVHEWVEXE OJAMDI9E U MNAVH O9.LOdALOMHHIN

L
HEHWHY? JHHIIHIIDHT 0l 90LIHY XIMHHOHIEHIWEENEC raneedoQ



