Hoxymenr noamCi PRITRATEPE T TYAYEM 1 BBICLIIETO OBPABOBAHUS POCCUICKOI ®EEPAIUN
NHbopmaums, 0 Bnagenble:

OUO: KOTOB%ﬁg%m&%mcynapﬂneﬂﬂoe aBTOHOMHOe 00pa3oBaTe/bHOE yUpeskAeHHe BbICIIero 00pa3oBaHus
LlomxHocTy: Iupektop cﬁmhlavmﬂaﬂbﬂblﬁ HccJe10BaTe/bCKH TexHosornyeckmnii yunepeuretr «MUCHUC»

[JlaTa nopnucanms: 28.05.2026 12:41:43 Hosorpounnkuii gpuaman
YHUKanbHbIV MPOrpaMMHbIN KIKOY:
10730ffe6b1ed036b744b6e9d97700b86e5c04a7 [Mpunoxenue 4

k OITOIT BO 13.03.02 DnekTpodHepreTuKa 1 AIEKTPOTEXHUKA
DNEeKTPOIPUBO/] M aBTOMATHKA

Pabouas mporpamMma JUCIUTLIAHBI

XUMHuA

3akperuieHa 3a nogpasjeneHueM  Kadenpa maremaruku u ectectBo3HaHusi (HoBoTponukuii ¢pusinan)

HanpasneHnue noaroroBku 13.03.02 DnexTposHEpreTHKa 1 MEKTPOTEXHUKA

O6pazoBaTenbHas MporpaMMa 13.03.02 DnexTposHepreTHKa 1 MEKTPOTEXHUKA / DIEKTPONPHUBO X aBTOMATHKA
Keamuduxanums Bakanasp

®opma oOyueHUs 3a049Hast

O6mas TpyR0eMKOCTb 33ET Bunsl koHTpoOIIS Ha Kypcax:

YacoB 1o yueOHOMY TUTaHy 108 3auet 1

KOHTpOJIbHas padora 1

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kype 1

Bun 3ansuii v | PII Hroro
Jlexun 6 6 6 6
JlaGopartopHsbie 4 4 4 4
IIpakTuyeckue 4 4 4 4
Uroro ayn. 14 |14 (14 |14
KonTtaktHas paborta 14 |14 |14 |14
Cawm. pabora 90 (90 |90 |90
B tom uucne cam. pabora 20
B pamkax ®OC
Yacel Ha KOHTPOJIb 4 4 4 4
Hroro 108 [ 108 | 108 | 108




IIporpamMmy coctaBui(u):
x.n.n., loyenm, Hegheoosa E.B.

Pabouast mporpaMma AUCIMIUTHHEL

Xumus

CocTaBiieH Ha OCHOBaHMH y4eOHOTO TIJIaHa:

13.03.02_25 DnextposHepreTuka u anekTporexHuka IIpOIInA 3aou.plx, yrBepskaeHHOro YuensiM coerom HUTY MUHCHUC B
cocraBe coorBercTBytomeid OITOIT BO 13.03.02 DOnekrposHepreTMka M SJICKTPOTEXHHMKA OJIEKTPONPHUBOJ M aBTOMATHKA
IIPOTOKOI OT 25.12.2024 Ne58.

Pabouast mporpamma oj00peHa Ha 3aceIaHUU
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBomgutens nogpazaenenust Maxupuna Panca EBrenbeBHa.



1. HEJIX OCBOEHUSA

1.1 Ienbro U3y9IeHNsS XUMUH SIBIISICTCS IPUOOPETEHNE 3HAHUH M yMEHHUH, HEOOXOUMBIX IS YCIEITHOTO OCBOCHHS
JUCIUILUIAH €CTeCTBEHHOHAYYHOTO U MPO(ECCHOHAIBHOTO IIUKIOB U MO3BOISIONINX PeIIaTh BOIPOCH! MOBBIIICHHS
3¢ heKTUBHOCTH NTPOU3BOICTBA U KaUueCTBa IPOLYKIHH.

1.2 3agayaMyl U3yYCHUS] XUMHH SIBISIOTCS (DOPMUPOBAHHE COBPEMEHHBIX IPEICTABICHHNA:

1.3| - 0 cTpoeHUM BelIECTBa;

1.4| - 0 BaxkHEHIIIHX CBOMCTBAX BCHICCTB U 3aKOHOMEPHOCTAX UX UBMEHCHHSA B 3aBUCUMOCTU OT MOJIOKCHHUSA COCTABJIAIOIINX
OJICMCHTOB B Hepnoan%cxoﬁ CUCTEMCE,;

1.5| - o mpupoIe XUMHYECKUX PEAKIUH, IPOTEKAIOUIUX IPH MOITyYeHUH, 00pabOTKe U MPUMEHEHUN MaTepPHUaNoB.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Bbnoxk OIT: B1.0

. BaHMA K NPeIBAPUTEILHOM MMOATOTOBK YAIOIIErocs:
2.1 TpebdoBa eIBa € 0l MOATOTOBKE 00y4aI0IIeroc

2.2 JuctunanHbl (MOYJIN) U NPAKTHKH, IJ18 KOTOPHIX OCBOEHUE JAHHOM TUCHUTIINHBI (MOXYJIs) HE0GX0IUMO KaK
npeaIecTByOLIee:

2.2.1 |IlogroroBka K mpoLEAYpe 3alIMThI U 3alUTa BBITYCKHOM KBaIH(PHUKALMOHHON paboTh

2.2.2 | Teopust BeposiITHOCTEH U MaTeMaTH4yecKas CTaTUCTHKA

2.2.3 |IIpuknagHas MeXaHHKa

2.2.4 | Teopermueckre OCHOBBI DIEKTPOTEXHUKU

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIlMSIMHA

YK-1: Cnioco6eH ocynecTB/ISTh MOUCK, KPUTHYECKHIT aHAJIN3 U CUHTe3 HHpopMalui, YMeHHe aHAJTU3UPOBATH MPOIECCHI U
CHCTEMBbI C UCITOJIB30BAHUEM COOTBCTCTBYIOIIUX AHAJTUTHICCKUX, BBIYHCIUTEJIbHBIX U IKCIEPUMEHTAJBHBIX ME€TO10B,
NPUMEHSITh CHCTEMHBIH MOAXO0/1 /ISl pelieHs MOCTABJIEHHBIX 3a1a4

3HaThb:

VK-1-31 0CHOBBI CTPOEHHUS BEIECTBA, TEOPUIO NIEKTPOIUTUUECKON TUCCOLMALUY U 3JEKTPOXUMUUECKUX IIPOLIECCOB

YMmerhb:

VYK-1-Y1 npoBonuTh pacyeThl MPOAYKTOB peaKIHii

Baanern:

YK-1-B1 cnioco6aMu ucmonb30BaHus 1a00paTopHOro 000PYIOBaHHS B XUMHICCKHX U AIEKTPOXUMHYCCKIX
HCCIIEIOBAHUIX

4. CTPYKTYPA U COJAEP)KAHUE

Kox HaumenoBanue pa3aenoB u | Cemectp | YacoB | ®opmupyemsle | Jluteparypa | [lpumeuanne KM Brinoan
3aHATHSA TeM /BUI 3aHATHSA/ / Kype HHIUKATOPBI H L. sieMble
KOMMeTeHI Uil pecypcbl padoTsl

Paznen 1. Beenenue.
OcCHOBHBIE 32aKOHBI 1
NOHATHS XUMHH

1.1 Xumus, Kak pasgen 1 2 VK-1-V1 VK-1 JI1.1J12.1
€CTCCTBO3HAHMS. 3HAUCHUE -B1 JI2.2J13.1
XUMUH KaK HayYHO! OCHOBBI 012233
MaTepUaiOBEICHHS.

OCHOBHBIE TTOHATHS XUMHUH:
aToM, MOJIEKYJIa, HOH, MOJTb,
aTOMHasi MOJIEKYJISIpHAs
Macca, Croco0bl UX
onpezeneHusi. OCHOBHBIC
3aKOHBI XMMHUU: 3aKOH
COXpaHEHUsI MACChI, KaK
OCHOBa MaTE€PHAaIBHOTO
OajaHca TEXHOJIIOTHYECKOIO
mporiecca, 3aK0oH
[IOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH
SKBHBAJIEHTOB, 3aKOH
ABoranpo. /Jlex/




1.2 CBoiicTBa OCHOBHBIX KJIACCOB YK-1-V1 JI1.2J12.2J13. P1

coenrHenui. /J1ab/ 1J13.3
313233

1.3 CaMOoCTOsITENIbHOE U3YUYCHHE YK-1-V1 JI1.2J12.1J13.
yuebHoro marepuana B LMS 3
Moodle: Ucropus pa3Butus 313233
xumuu /Cp/

1.4 CaMocTOsATENbHOE U3YUEHUE VK-1-B1 JI1.2J12.1J13.
yuaebHOro marepuana 8 LMS 1
Moodle: AtomHo- 313233
MolekyJsipHoe yuernue /Cp/

1.5 CaMocTOsATENIbHOE U3YUEHUE VK-1-B1 JI1.2J12.1J13.
yaebHoro marepuana 8 LMS 3
Moodle:3akoH MOCTOSHCTBA 212233
coctaBa. CocTaBieHHe
(hopmyn OHHAPHBIX
coeaunenmii /Cp/

1.6 CaMocTOsATETbHOE H3yUCHHE YK-1-31 YK-1- | JI1.1J12.1J13.
y4ebHoro Marepuana B LMS Y1 YK-1-Bl1 3
Moodle:CocraBiieHue 212233
(hopMyIT THAPOKCHIOB H
coneii /Cp/

1.7 CaMoCTOsITENIbHOE U3YUYCHHE YK-1-¥Y1 JIT.1J12.1J13.
yuaeOHOro Marepuaiga B LMS 2
Moodle:ITpumenenne 012233
3aKOHOB ABOTa/IpO M Fa30BBIX
3aKOHOB JIJISI PEIICHHS
xuMuiecknx 3amad /Cp/

Pasnen 2. Ctpoenue
BelIeCTBA.

2.1 Crpoenue aroma. KBantoBbie YK-1-31 JI1.2J12.1J13.
quciaa. ATOMHBIE OpOUTAITH. 3
ITpunnun Iayns. IIpasuno 0102233
XyHzaa 1 Hopsii0K
3aIOJIHCHUS AaTOMHBIX
opOwuraeii. [IpuaIIm
HauMeHbIIeH YHEPIUH.

[epuognueckuit 3akoH u
[Nepronnueckas cuctema
XUMHUYECKUX 3JIEMEHTOB B
CBETE TEOPUU CTPOSHHS
atoma /Cp/

2.2 Xumuueckas CBS3b. YK-1-¥1 VK-1 J.1
CrtpoeHune MOJIeKyI. -B1 JI1.3J12.2
IMpuauab! 06pa3zoBaHus 213233
xummudeckoit cesizu. [Ipupona
XUMHYECKOH CBSI3H.

Morekyna Bogopoaa u
METOMEI €€ onucanusa. Merton
BC u rubpunnzanus
opburaneti /JIex/

2.3 CaMoCTOsTENNbHOE U3YUCHHE YK-1-31 YK-1- J.1
yuebHOro marepuana 8 LMS v1 J1.2J12.1
Moodle:DnekTpoHHbIe J12.2J13.2
(hopMyJIBI 27IEMEHTOB. 213253
XapaKkTepucTHKa JIEMEHTa
o popmyne /Cp/

2.4 CaMOoCTOsITENIbHOE U3YUYCHHE VYK-1-31 YK-1- JIL.1J12.1
y4ebHoro Marepuana B LMS V1 YK-1-B1 2.2
Moodle:3aBucumocTs 313233

nonoxxenus B [I1C ot
ctpoenus aroma /Cp/




2.5 CamocTosATeTbHOE H3YUCHHE VYK-1-¥1 YVK-1 J1.1
y4ebHoro Marepuana B LMS -B1 JI1.2J12.2J13.
Moodle:TTepuoamaeckoe 1
M3MEHEHHE CBOCTB BEIIECTB 212233
B 3aBHCHUMOCTH OT
nonoxenus B [1C /Cp/

2.6 CaMOCTOsITENIbHOE U3YUYCHHE YK-1-31 JI1.1J12.1
yuebHoro marepuana B LMS 2.2
Moodle:BaneHTHOCTD. 213253
Kosanentnas csi3b /Cp/

2.7 CaMOCTOsITENIEHOE U3YUCHHE VK-1-B1 J.1
yaeOHOro marepuaiga B LMS JI1.2J12.2J13.
Moodle:Metannndeckas 2J13.3
cBs3b /Cp/ 2139233
Pazgen 3. OxkucaureabHo-

BOCCTAHOBUTEJIbLHbIE
npouecchl

3.1 OKHCITUTENIBHO- VK-1-31 YK-1- | JI1.1J12.2J13. P3
BOCCTaHOBHUTEIILHBIC Y1 YK-1-Bl1 1J13.3
peakuuu. YpaBHEHUS 2132053
anekTponHoro 6ananca. /Cp/

32 CaMocTosITENNbHOE H3YUECHUE VYK-1-31 YK-1- JI1.1J12.1
y4yeOHoro matepuana B LMS Y1 YK-1-Bl1 213253
Moodle: Ananu3
OKHCITUTEIBHO-

BOCCTaHOBUTEIHHOU
cniocobnoctu aroma /Cp/

33 CaMOCTOsITENIEHOE U3YUCHHE YK-1-¥V1 JI1.2J13.1
yaebHOro marepuaiga B8 LMS JI3.3
Moodle: Tunuunsie 212233
okuciuTend. Hemerasmiesr.

Kucnotsr. /Cp/

34 CaMOoCTOsTENNbHOE U3YUCHHE VK-1-B1 JI1.2J12.1
yuebHOro marepuana B8 LMS 2103233
Moodle:OxucnuTenbHbie
CBOHCTBA XpOMaToB,

JIUXPOMATOB, a30THOMN
KucioTel. /Cp/

3.5 CaMOCTOsITENIEHOE U3YUYCHHE YK-1-31 JI1.2J13.3
y4ebHoro Marepuana B LMS 213253
Moodle: Tunmuabie
BOCCTaHOBHTENU. MeTasl,
cynbunbl, HUTpUILL. /Cp/

3.6 CaMOoCTOSsITENIbHOE U3YUYCHHE YK-1-¥Y1 JI1.2J12.1
yuebHoro Marepuana B LMS 2.2
Moodle:BoccTanoBUTENbHEIE 212233
cBolicTBa rajgoreHu108. /Cp/

3.7 CaMOoCTOsITENIbHOE U3YUYCHHE VK-1-Bl1 JI1.2J13.1
yaeOHOro Marepuaiga B LMS 0102233
Moodle:OxucnurensHo-

BOCCTaHOBHUTEIIbHAS
JIBOMCTBEHHOCTH. Peakiuu
JHCIIPOIIOpIHOHUpoBaHusL. /C
p/

Pazgen 4. dnexrpoxumus

4.1 CaMocTosATENbHOE U3YUECHUE YK-1-31 JI1.1J11.2
y4ebHoro Marepuana B LMS JI1.3J12.1J13.
Moodle:OcHoBbI 1
AIMEKTPOXUMHUUECKUX 213233

nporeccoB. ['anpBaHn4ecKuit
anexkMHT /Cp/




4.2

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:dnekTponu3 Kak
METO[] TOIY4ICHHS 1
padUHUPOBAHUS METAILJIOB.
Pacuer maccel 1 00beMa
MPOIYKTOB 3nmeKTpoim3a. /Cp/

YK-1-V1

JI1.2J12.2J13.

2
01030233

43

OIEeKTpOIU3 B PaCTBOPAX
3NEKTPOIIUTOB.
l'anpBannuecKye MPOLECCHI.
Koppozns. /J1a6/

VK-1-Bl

JI1.1J12.1
JI2.2J13.3
0103233

P2

Pazgen S. PacTBopsl

5.1

Cgoiicta pactBopos. /I1p/

YK-1-31

JI1.2J12.1
J12.2J13.1
013233

P5

52

CaMmocTosTeNNbHOE U3YUECHUE
yaeOHOro Marepuaiga B LMS
Moodle:Obmue cBoiicTBa
pactBopoB. PacTBOpHI Kak
MHOT'O KOMIIOHEHTHbIE
cucreMsl. PactBopurens u
pacTBOpsieMOE BEUIECTBO.
PactBopuMoOCTS.
Haceiennsie u
HCHACBHIIICHHEIE,
MIEPECHIICHHBIE,
pa30aBIICHHBIC H
KOHIICHTPHUPOBAaHHEIE
pacTtBopsl. Bzaumonelicteue
PacTBOPEHHOIO BELECTBA U
pactBopuTens. /Cp/

VK-1-B1

JI1.2J12.2J13.

2
0132233

53

CaMocTOsATENbHOE U3YUEHUE
yuebHOro marepuana 8 LMS
Moodle:PacTBopsI
3JIEKTPOJIUTOB.
ONEeKTPOIUTUYECKAS
JIUCCOIIMAIUS PACTBOPEHHBIX
BelllecTB. Teopus
ANEKTPOIUTHIECKOM
nuccounanuu. Koncranra u
CTelNeHb TMCCOLMALUN
c11aboro AMEKTPONUTA. 3aKOH
pasbasnenns Ocanbaa. /Cp/

VK-1-31

JI1.2J12.1J13.

3
013233

5.4

CaMocCTOSATETBHOE H3YUCHHE
yuebHoro marepuana B LMS
Moodle:PacTBOpEI CHITBHBIX
anexTponuToB. Kaxymascs
CTEICHb TUCCOLUALIUH
CHJTBHOTO SJICKTPOJIUTA.
VonHOE TIpOn3BeIeHNE BOIHI.
Bognopoausiit u
THIPOKCUIIBHBIN TIOKA3aTeIH.
WNnnukaropsl. Metonbt
onpezenenus pH.
[IpousBenenue
pactBopuMocti. OOMEHHbIE
pEaKINy B pacTBOpax.
I'upponus coneit. Koncranra
U CTENeHb TUAPOITU3a.
Bydepusie pactBopsr. /Cp/

VK-1-V1

JI1.2J12.1J13.

3
0103233

Pa3nen 6. O6mue
3aKOHOMEPHOCTH
XHMHYECKHX IPOIECCOB.




6.1

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:OcHoBEI
tepmoxumun. /Cp/

YK-1-31 YK-1-
Bl

J.1J12.1
2.2
01030233

6.2

CaMocTosATeTbHOE U3YUCHHE
yuebHoro marepuana B LMS
Moodle:Onpenenenne
3aBUCHMOCTH CKOPOCTH
pEaKLMy OT KOHIIEHTPALMHU U
Temneparypsl. CMeleHune
pasHOBecwus. /Cp/

YK-1-V1

JI1.2J12.1J13.

1
0103233

6.3

CaMocCTOsATENbHOE U3YUEHUE
yuebHoro marepuana B8 LMS
Moodle:3akon I'ecca.
Pacuets! TemnoBbx 3¢ dexToB
peaxumii. /Cp/

VK-1-31

JI1.2J13.2
013233

6.4

CaMocTosATeTbHOE U3YUCHHE
yuebHoro marepuana B LMS
Moodle:Btopoe Havaio
TepmoanHaMuKy. [ToraTHE 00
sHTponuu. 3mMenenune
SHTPONUH NPH (HAa30BBIX U
XUMHYECKUX

npespamenusx. /Cp/

VYK-1-31 YK-1-
V1 VK-1-B1

JI1.2J12.1
013233

6.5

CaMocCTOsATETBHOE H3yUCHHE
y4ebHoro Marepuana B LMS
Moodle:Camonpon3BoIbHOE
IIPOTEKAHUE PEAKLIMH.
Oueprus ['m66¢ca. Ponb
SHTANBIIUIHOIO U
SHTPOIMHHOTO (haKTOPOB B
OIpe/ICIICHIH HAMIPABICHHS
mporecca. /Cp/

VK-1-31

JI1.2J12.1J13.

2
01030233

6.6

CaMmocTosTENIbHOE U3YUEHUE
yaeOHOro marepuaiga B LMS
Moodle:OCHOBBI XUMUYECKOM
kuHeTHkH. CKOpoCcTh
XAMHYECKOH peaKkiuy u
(haKTOPHEI €€ OIpeIeIIONIHe.
3aBUCUMOCTb CKOPOCTH
peaKkMy OT KOHLEHTPALUU
pearenToB. Kunernueckoe
YpaBHEHHE PEaKIuu.
ITpaBuno Baut-T'odda.
Koncranra ckopoctu
peakuuu. DHeprus
axktuBanuu. Katamus u
karanu3atopbl. /Cp/

VK-1-Bl

JI1.3J12.1
010233

6.7

CaMocCTOATETIbHOE H3YUCHHE
yaebHoro marepuaiaa B8 LMS
Moodle: Xumudeckoe
paBHoBecue. OOpaTuMbIe U
HEOOpaTHMbIC XUMHUYECKHE
peakuuu. Koncranra
XUMHYECKOTO PABHOBECHUS U
ee CcBsI3b ¢ dHepruei ['mboca.
CMmeleHne XMMHYECKOTo
paBHOBECHS IPH U3MECHCHUHU
ycnosuil. [Ipunnmn Jle-
[atense. /Cp/

VK-1-V1

JI1.2J12.1J13.

3
013233

6.8

3auet /Cp/

VK-1-31

JI1.1J11.2

JI1.3J12.1J13.

3
0103233

KM2

Pa3nen 7. OcHoBBI
KOOPAMHAIIMOHHOMH XUMHH




7.1

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle: Xapaxrepuctuka
KOOpAWHAIIMOHHBIX
COCIIMHEHU, UX MOy4YeHue,
KJ1accuUKaIys.
KomrmnekcoobpazoBartensb u
TUra”ael. BHemHss u
BHYTPEHHSS
KOOpAWHALIMOHHEIE Cephl.
Koopaunannonnoe uucno,
3aBUCUMOCTD
KOOPJIMHALIMOHHOI'O YKcia OT
3apsa ¥ paguyca
KOMILIEKCOOOpa3oBaTes.
PaBHOBecHs B pacTBOpax
KOOPANHAITMOHHBIX
coeaunenuil. Koncranra
HeycToiunBoctu. /Cp/

YK-1-V1

J1.3J12.1
013233

7.2

CaMmocTosTeNNbHOE U3YUEHUE
yaeOHoOro Marepuaiga B LMS
Moodle:HomenknaTypa
KOOPIMHALIMOHHBIX
coeauHeHunii. KBantoso-
MEXaHUYECKUE METO/IbI
TPAKTOBKU XUMUYECKOM
CBSI3U B KOMIUIEKCHBIX
coequHeHusIX. MeToz
BaJICHTHBIX cBsi3ei. [loHsTHe
0 TEOPUU KPUCTAIUTUIECKOTO
nosst. CeKTpOXUMHUYECKU i
psan nurangos. M3zomerpust
KOOPIUHAIIMOHHBIX
COeIMHEHMH. 3HaueHue u
MIpUMEHECHUE
KOOpAMHALIMOHHBIX
COEIMHEHU B HayKe U
texuuke /Cp/

VK-1-31 VK-1-
V1

JI1.1J12.2J13.
1
010233

73

CaMocTOATENEHOE N3YUCHHE
yaeOHOro marepuaiga B LMS
Moodle:ITonyuenne
KOMILIEKCHBIX COSMHCHHUIT.
CBoO¥CTBa KOMITJIEKCHBIX
coenunenui. /Cp/

VK-1-31 VK-1-
Y1 VK-1-Bl

J1.1
JI1.2J12.2J13.
1
013233

7.4

CamocTosATeTbHOE U3YUCHHE
yuebHoro marepuana B LMS
Moodle:CocTaBnenue
(hopMyIT KOOPIMHAIIMOHHBIX
coeaquHenuii. Pacuer
KOHCTaHTHI

HectoikocTh. /Cp/

VYK-1-V1

JI1.2J12.1J13.
3
0103233

7.5

CaMocCTOsATENbHOE U3YUEHUE
yuebHOro marepuana 8 LMS
Moodle:Meton
KOMIUTEKCOHOMETPHIECKOTO
tutpoBanus /Cp/

VK-1-31

JI1.3J12.1J13.
1
013233

Pa3nen 8. Ctpoenue u
CBOIiCTBA HEMETAJLIIOB P-
3JIEMEHTOB.




8.1

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:IToarpymma remusi.
O0mas xapakTepuCTHKa
3j1eMeHTOB. HaxoxxaeHue B
IIPUPOAE, METOIbI IIOTYUEHUS
COeTMHEHHS OJIarOPOIHBIX
rasos. [IpakTuueckoe
MPUMEHEHHE OJIarOpOJHBIX
razoB. /Cp/

YK-1-V1

JI1.3J12.2J13.
1
01030233

8.2

CaMocCTOsTENIbHOE U3YUEHUE
yuebHOro marepuana 8 LMS
Moodle:Bomopon.
ITonoxenue B
NEPUOJUUECKON CUCTEME,
o011ast XapaKTepUCTHKa,
u3otornsl. JlabopatopHsle n
MIPOMBITIIICHHBIE METOIBI
nonyueHus. Gusndeckue u
XUMHYECKHUE CBOICTBA.
I'uppuner, ux
KIaccu(uKanms, CrocoOs!
MIOJIyYEHUs U CBOMCTBA.
OO011as xapakTepuCcTUKa
BOJIOPO/IHBIX COSIMHEHUH
HeMmeTaoB. [Ipumenenue
Bomopoxaa. /Cp/

YK-1-31

JI1.2J13.3
012233

83

T"anorensr. O6mas
XapaKTepPUCTHKA, ITOyYCHHUE,
(u3nUecKre U XUMUYECKHEe
cBolictBa. CoeiHeHNE
TaJIOTEHOB C BOJIOPOJIOM,
MOJIy4EHUE, CBOUCTBA.
IInaBukoBast KUCJIOTA,
XJIOPOBOAOPOTHAS,
OpoMOBOZOpOIHAS U
MOJJOBOJIOPO/IHAST KUCIIOTHI.
Tanorenunpl. /JIex/

VK-1-B1

JI1.1J12.2
0109233

8.4

CaMocCTosTeIbHOE U3YUEHHUE
yuaeOHOro Marepuaiga B LMS
Moodle:CpaBHeHHE COBHCTB
OKHCJIUTECIBHO-
BOCCTaHOBHTEIIbHBIX
KHCIIOPO/IOCO/ICPIKAILIHX
KHCIOT rajgoreHoB. /Cp/

VK-1-31

JI1.3J13.2
0103233

8.5

CaMocTOsATETbHOE H3YyUCHHE
y4ebHoro Marepuana B LMS
Moodle:B3anmoneiicteue
TaJIOTEHOB C PaCTBOpaMH
IIeJI04Y€eil ¥ BOJIOM.
CoenHEHUE rajJoreHoB ¢
kucinopogom. Dropus
KHCIIOpOJIa, OKCHIBI XJIOpa,
O6poma, noza.
Kucnoponconep:xamue
kucnotsl. [Ipumenenue
rajorenoB. /Cp/

YK-1-B1

JI1.2J12.2
0103233




8.6

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:Kucmopon. O6mast
XapaKTepPHUCTHKA, CTPOCHHE
MOJIEKYJ1, Ta00paTOpPHbIE U
MPOMBINIJICHHBIE CIIOCOOBI
MOTy4YeHNs, GU3NUECKHE U
XUMH4YecKkne cBoicTna. O30H,
€ro MoJy4eHue, CTpPOCHUE
MOJIEKYJI, CBOMCTBA U
npumenenne. /Cp/

VK-1-31

JI1.3J13.1
013233

8.7

CaMocTosATeTbHOE U3YUCHHE
yuebHoro marepuana B LMS
Moodle:Bona. ®usnueckue
CBOWCTBA, AMarpaMma
COCTOSIHUSI, XHMHUYECKHE
CBOICTBA.
Kpucrammornaparsl, nx
CTpPOEHHE U UX CBOUCTBA.
CrocoObI OYUCTKHU BOJBI.
[Tepokcun Bogopona,
CTPOCHHE, TIOTyUCHNUE,
cBolicTBa, npumenenue. /Cp/

YK-1-V1

J1.1J12.1
013233

8.8

Cepa. OOmias
XapaKTepUCTHKA,
HaXOXXACHHUE B IPUPOE,
CIOCOOBI IOy YeHHS,
(u3HYECKHe U XUMHUYECKHE
cBoiicrBa. CepoBonopon,
CyIb(UABL, TTOMHCYIb(GUIBL.
CoenuHeHue cepol ¢
KHCIIOPOZIOM: OKCHJIBI,
KHCIIOPOIOCOAEpIKAIITHE
KHCIIOTHI (CepHUCTAs
KUCJIOTa, CepHas KHCIIOTa,
JIFICepHast KHACIIOTa,
THOCEpHas KHCIIOTA,
MIEPOKCOKHUCIIOTHI CEPBI), UX
conu. [IpumeHeHne cepsl U ee
coequnaeHmii. /Cp/

YK-1-B1

JI1.3J13.2
0103233

8.9

CBoiicTBa cepsl U ee
coeaunenuii /Cp/

VK-1-Bl

JI1.2J12.2
0103233

P4

8.10

CaMOCTOSATETIBHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:Crioco0st
MPOMBIILICHHOTO
MPOU3BOJICTBA CEPHOM
KHCJIOTHI. €€ pIMEHEHHE B
HapogHOM xo3siiicTse. /Cp/

YK-1-B1

JI1.3J13.2
0103233

8.11

CamocTosATeTbHOE U3YUCHHE
yuebHoro Marepuana B LMS
Moodle:Cenen, Temtyp u
nonoHuit. O6mas
XapaKTepUCTHKA 3TIEMEHTOB,
HaXOXKAECHHE B IPUPOJE,
(u3MUecKue U XUMUIECKHe
cBolicTBa. Bonopoansie
COEIMHEHHs CEeJIeHa U
temutypa. CeneHusl 1
Tesurypuasl. OKCHIBI CeTIeHa
U Telypa.
Kucnoponoconepxariue
KHCIIOTHI CelIeHa U TeILTypa.
IIpumeHneHue ceneHa u
temnypa. /Cp/

YK-1-31

J1.1J12.1
013233




8.12

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:A3zot. Obmas
XapaKTEePHUCTHKA DJIEMEHTa,
HaXOXJIeHHEe B IPUPOJE,
CIIOCOOBI TTOTYYCHUS a30Ta,
(pu3MUecKre U XUMUIECKHe
cBoiicTBa. CoeTMHEHUS a30Ta
C BOAOPOJIOM, CIIOCOOBI
noy4eHusi, pusndeckue u
XuMHUUecKkue cpoiictra. /Cp/

YK-1-31 YK-1-
V1 VK-1-B1

JI1.1J12.2J13.

3
01030233

8.13

CaMocTosATeTbHOE U3YUCHHE
yuebHoro marepuana B LMS
Moodle:CoennHenue a3ora ¢
kucnopoaoM. Okcupl a30Ta,
KHCIIOPOIOCOIepPIKaLIe
KHUCIIOTHI a30Ta, UX
noaydeHue u cpoicrsa. Conu
KHCIIOPOIOCOAEPKAIIUX
KUCIIOT a3ota. [Ipumenenue
a30Ta M ero

coequnenmii. /Cp/

YK-1-31

JI1.3J13.1
013233

8.14

CaMOoCTOATETBHOE H3YUCHHE
yuebHoro marepuana B LMS
Moodle:®ochop. Obmmas
XapaKTepUCTHKA JJIEMEHTa,
HAXOXKACHHE B IPUPOIE.
AJNNOTPOIHBIE MOTU(PHUKAIIIN
dhochopa. Criocobbr
nony4eHus pocdopa.
Puznyeckue 1 XMMUUYECKHE
cBoiicTBa hocdopa.
Bogopozansie coequaenns
thochopa. Pochunst
MmeTamioB. /Cp/

VK-1-V1

JI1.2J12.1J13.

2
0103233

8.15

CamMocTosTenbHOE U3YUCHUE
yaeOHoro marepuaiga B LMS
Moodle:Kucnoponausie
coequHenus pocdopa.
Kuciopomoconepxariue
KHCIOTHI ocdopa.
®ocarsl. [Ipumenenue
dbocdopa u ero

coequnaenmii. /Cp/

VK-1-Bl

J1.1
01030233

8.16

Yraepon. O6mas
XapaKTePHUCTHKA IEMCHTA,
HaXOKACHHE B IPUPOIE.
ANTOTPOIHBIE MOTUPUKAIIHN
yriepoaa. CriocoObt
noiy4eHusi, puzndeckue u
XAMHYECKUE CBOICTBA.
Bogopoznnsie coequnenus,
KUCIIOPOJHBIC COCAUHCHUS,
KHCIIOPOIOCOACPIKALITHE
KHCJIOTBI M UX COJTH.
IIpumenenue yraepoaa u ero
coenunenuit. /Ip/

YK-1-31

JI1.2J12.2J13.

2
0103233

P6




8.17

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:Kpemnuii. O6mias
XapaKTepPHUCTHKA IEMEHTA,
HaXO0XJI€HHE B TIPUPOJIE.
ANNOTPOIHEIE MOTU(DHKAIIN
kpeMHHs. CrIoco0bI
HOTy4YeHus, GU3NUECKHE U
XUMHYECKUE CBOWCTBA.
Bogopoansie coequnenus,
KHCIJIOPOJHBIC COSANHEHUS,
KHCIIOPOJ0COAePIKALIIE
KHCJIOTBI U UX COJIH.
IIpuMeHeHne KpeMHHUS U €70
coeaunenui. /Cp/

YK-1-V1

JI1.3J13.3
013233

Pa3gen 9. Ctpoenue u
CBOMCTBA METAJIJIOB S-
3JIEMEHTOB.

9.1

CaMocCTOsATENbHOE U3YUEHUE
yuebHOro marepuana 8 LMS
Moodle:TToarpymnma JuTHs.
O0mmas XxapaKkTephCTHKa
aneMeHToB. HaxoxneHue B
HOPUPOJIC, METOABI Oy YCHUS
COCTMHEHHUSI ICITIOYHBIX
MetaiioB. [IpakTuaeckoe
MPUMEHCHHUE [IETOYHBIX
MmeTamioB. /Cp/

VK-1-31

JI1.1J12.1
013233

92

CaMocTosTenbHOE U3YUCHUE
yaeOHoro marepuaiga B LMS
Moodle:IToarpymnma
6epwuust. [lonoxenue B
NEPUOJUYECKON CUCTEME,
o01r1ast XxapaKTepUCTHKA,
METO/IbI TTOTYYEHUS.
duznueckue 1 XUMHYECKHIE
cBoticTBa. OKCHUIBI,
THAPOKCHUJIBI, UX
Ki1accu(uKanus, criocoob
TIOTyYCHUS M CBOWCTBA.
ITpumenenue
I1EJI0YHO3EMEITBHBIX
MmeTauioB /Cp/

VK-1-V1

JI1.2J13.2
3.3
012233

9.3

CpoiicTBa s-MeTayuioB. /Cp/

VK-1-B1

JI1.3J12.2
010233

Paznen 10. Ctpoenue u
CBO#iCTBa METAJLIOB P-
3J1eMeHTOB

10.1

AsromuHuHA. O0mas
XapaKTepHCTHKA, TOJyICHHE,
(uznveckre 1 XMMUUECKue
cBoiicTBa. OKcUn, TUIPOKCH],
COJIM aJIFOMHUHUS.
IIpuMeHneHue anmoMUHUS U
ero coenuueHuit. /Cp/

VK-1-31

JI.1J12.1
010233

10.2

CaMoCTOATEeNIbHOE U3YUCHHE
yuaeOHOro Marepuaiga B LMS
Moodle:Tannuit, nuaui,
Tamui. O0mas
XapaKTEPHUCTHKA YJIEMEHTOB.
Haxoxnenue B npupone,
CIOCOOBI IOy YeHHS,
(busndyeckre 1 XMMUYECKUE
cBoticTBa. CoequHEHUS
rajuTust, MHANS, TAJUTAS U UX
npumenenue. /Cp/

VK-1-V1

JI1.2J13.1
0103233




10.3

CamocTosATeTbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:OnoBo, cBUHELL.
O0mas xapakTepuCTHKa
9JIEMEHTOB, CIIOCOOBI
Hoy4YeHus1, GU3NIECKHE H
XHUMHYECKHE CBOWCTBA.
OKcuabl, THAPOKCHIBL.
[Ipumenenue onosa,
ceuHIa. /Cp/

YK-1-B1

JI1.3J12.2
013233

10.4

CaMocCTOsTENIbHOE U3YUEHUE
yuebHOro marepuana 8 LMS
Moodle:HcTopus pa3BuTHs
Merautypruu. [lonyuenue
0JIOBa, MEIIH,

amomunus. /Cp/

YK-1-31

JI1.1J13.3
012233

Pazgen 11. Ctpoenne u
cBoiicTBa MeTaLJIOB d-
3JIEMEHTOB.

CaMoCTOsATENbHOE U3YUECHUE
yuebHoro marepuana B LMS

Moodle:TToarpymnma ckanusl.

O0mmas xapakTepuCTHKa
3IIEMEHTOB, HAXOXK/ICHUC B
IpUPOJE U MOTyUeHHUE.
OKCHIBI, THAPOKCHIBL.
ITpuMeHneHue 31eMeHTOB
noArpynmnsl ckanaus. /Cp/

VK-1-31

JI1.1J12.1
0103233

11.2

CaMOCTOsATEIbHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:IToarpynma TuTaHa.
O0mas xapakTepuCTHKa
ANIEMEHTOB, HAXOXK/ICHUC B
MPUPOJIC U MTOTyUCHHE.
OKcusl, THAPOKCHIBL.
[TpumeHeHnE HIEMEHTOB
noAarpynmsl TuTana. /Cp/

YK-1-V1

JI1.2J13.1
0103233

11.3

CaMoCTOATETBHOE U3YUCHUE
yaebHoro marepuana 8 LMS

Moodle:IToarpynmna BaHnagus.

OO1mast XapakTepuCTHKa
3IIEMEHTOB, HAXOXK/ICHNC B
IPUPOJIE U MOTyUCHHUE.
OKkcubl, THAPOKCUIBL.
IIpuMeHneHune 31eMeHTOB
noarpymmsl Banagus. /Cp/

VK-1-B1

JI1.3J12.2
0102393

11.4

IMoarpynma xpoma. O6mast
XapaKTEPHUCTHKA DIIEMEHTOB,
HaXO0XJICHHUE B TIPUPOJIE U
nosryuenue. OKCuapl,
ruapokcupl. [Ipumenenue
AJIEMEHTOB MOATPYTIIIBI
xpoma. /Cp/

YK-1-31

JI1.1J13.2
013233

11.5

CaMocTOsATENbHOE U3YUEHUE
yuebHOro marepuana 8 LMS
Moodle:IToarpymma
Mapranma. Oomias
XapaKTepHCTHKA IIEMEHTOB,
HAXOXKACHHE B IPUPOJC U
noydenne. OKCHIBI,
rugpokcusl. Ilpumenenue
9JIEMEHTOB HOJIPYIIIIBI
Maprania. /Cp/

VK-1-V1

JI1.2J12.1
213233




Mertannbl cemeiicTBa xeinesa.
OO011as xapakTepuCcTUKa
AIIEMEHTOB, HAXOXKICHUE B
MIPUPOJIE U TOTyYSHHE.
UyryH u ctanb. OKCHIIBL,
TUAPOKCU[IBI, COETUHEHUS
METaJJIOB CEMENCTBA JKeTe3a.
IIpuMeHeHnEe METaIIOB U UX
coeaunenuit. /Cp/

YK-1-B1

JI1.3J13.3
013233

CaMocTosATeNIbHOE U3YICHUE
yaeOHoro marepuaiaa B LMS
Moodle:Meraiisl ceMeicTBa
skenesza. Oomas
XapaKTePUCTHKA 3JICMEHTOB,
HAXOXKJICHHE B IPUPOJIC U
nonydenue. YyryH U CTajb.
OKCHIbI, TUAPOKCHUTIBI,
COEMHEHHS METAJLIOB
ceMmelcTBa XKeje3a.
ITpuMeHeHne METAITIOB M UX
coenmHenui. /Cp/

VK-1-31

JI.1J12.1
01030233

CaMocTosTeTbHOE H3YICHUE
yuaebHOro marepuana 8 LMS
Moodle:Meraiisl ceMeicTBa
maTuHbl. O0mas
XapaKTepPUCTHKA 3JIEMEHTOB,
HAXOXKACHHE B IPUPOJC U
noay4enue. OKCUIbI,
THIIPOKCHIBI, COSTUHCHUS
METaJIOB CEMCHUCTBA
miatussl. [Ipumenenue
METAJIJIOB U UX

coenuuenui. /Cp/

YK-1-31

JI1.2J13.1
012233

CaMoCTOsATENbHOE U3YUEHUE
ydebHoro marepuana B LMS
Moodle:IToarpymma meau.
O0mmas XxapaKkTephCTHKA
3IIEMEHTOB, HAXOXK/ICHUC B
HPHUPOJIE U TIOTyUYEHHE.
OKcHIBI, THAPOKCHIBL.
IIpuMeHneHue 21eMeHTOB
noarpynmsl meau. /Cp/

VK-1-V1

JI1.3J12.2
013233

11.10

CaMOCTOSATETIBHOE H3YUCHHE
y4ebHoro Marepuana B LMS
Moodle:IToarpymnma nuHKa.
O01mas xapakTepuCTHKa
SNIEMEHTOB, HAXOXK/ICHUC B
MPUPOJIC U MTOTyUCHHE.
OKcusl, THAPOKCHIBL.
[IpumeneHnue eMeHToB
noArpymmel nuHKa. /Cp/

YK-1-B1

JI1.1J13.2
0103233

11.11

CaMocCTOATETIPHOE H3YUCHHE
yaebHoro marepuana 8 LMS
Moodle:Pa3Butne qoMeHHOrO
MPOU3BOJICTBA B
HoBorpowunxke. JlomeHHbII
Ipolece MPOU3BOACTBA
gyryna. /Cp/

YK-1-31

JI1.2J12.1
0102393

Paznen 12. 5. Ctpoenue u
cBoiicTBa MeTaJLJIOB f-
3JIEMEHTOB.




12.1 | CamMocTosITeNbHOE U3yUCHUE 2 VK-1-31 JI.1J12.1J13.
y4ebHoro Marepuana B LMS 1
Moodle:JlanTaHOHIHI. 313233
O0mas xapakTepuCTHKa
9JIEMEHTOB, HAXOXKICHUE B
[IPUPOAE U MOTYUYEHHUE.
OKcHBl, THAPOKCHIBL.
[IpumeneHnue naHTaHUAOB.
Axtunonasl. O0mas
XapaKTepHCTHKA JIEMEHTOB,
HaXOXCHHUE B IPUPOJE U
nony4enue. OKCUabI,
ruapoxcusl. [Ipumenenue
aktuHOMIOB. /Cp/
12.2 | Ox3amen /Cp/ 0 YK-1-V1 JI1.2J12.2J13. KM1
3
2102233
Pazgen 13. IloaroroBka k
KOHTPOJIbHBIM
MepONpUSITUSM U
BBINOJIHSIEMBIM padoTam
13.1 | OObem vacos 8 YK-1-31 JI1.1J12.1J13.
CaMOCTOSITETbHOH paboTHI HA 1
noaroroBky k KM /Cp/ 212233
13.2 | O0bem uacoB 12 VK-1-Bl JI1.2J12.2J13.
CaMOCTOSITENILHOU PaboTHI Ha 3
noarotoBky k BP /Cp/ 0102233
5. ®OHJ OLIEHOYHBIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusiTis (KOHTPOJIbHasi padoTa, TecT, KOJUIOKBUYM, 9K3aMeH M T.I), BONPOCHI A5
CaMOCTOSITeIbHOM NMOATOTOBKHU
Kon KonTponbaoe I_I[f:{OBepﬂeMMe B
KM MepoTpusTHE AMKATOPbI OTIPOCHI 711 TOATOTOBKH
KOMITETEeHITU I
KM1 DK3aMeH YK-1-31;YK-1- VYcrHas dopma:
V1;¥K-1-Bl 1. XuMus, Kak pa3nen eCTECTBO3HAHUS. 3HAUEHUE XUMUU KaK Hay4HOH

OCHOBBI MaTepuanoBeneHuss. OCHOBHbBIC OHATHS XUMHHU: aTOM,
MOJIeKyJIa, HOH, MOJIb, aTOMHasl MOJIEKYJISIpHAsi Macca, CIOCOObI UX
omnpezaeneHus. OCHOBHbIE 3aKOHBI XUMHHU: 3aKOH COXPaHEHUS MaCCHI,
KaK OCHOBa MaTepHAIBHOTO OayaHCca TEXHOIOTHIECKOTOo Iporiecca,
3aKOH IIOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH IKBUBAJIICHTOB, 3aKOH
ABorajpo.

2. Crpoenue atoma. Macca u sHeprus B MaTepuaibHOM MHpE.
OneMeHTapHbBIE YaCTHIIBI M IO Macca, 3apsi, CIIMH U APyTHE
CBOMCTBA AJIEMEHTAPHBIX BEIIECTB. S apo U 3JeKTpOoHHAst 000JI0UKa.
KBanToBbI€ uncna. BonHoBast GyHKIMS 1 2JIEKTPOHHAS INIOTHOCTH B
aTome. ATomHBIe opOuTany. [Ipuaimn [Tayss. EMKOCTB 3IIeKTPOHHBIX
obonouek. IIpaBuno XyHaa 1 HOPSATOK 3aMONHEHUS AaTOMHBIX
opbOuTaneit. [I[puHIMI HAUMEHBIICH SHEPTHHU.

3. CtpoeHue MEeKTPOHHBIX 000JI09eK aTOMOB 31eMeHTOB. [ToHsATHE

s} dextuBHOTO 3apsna sapa atoMa. [IeprHOTUIHOCTE CTPOCHHS
2NIeKTPOHHBIX 06onovek. [ToTeHnnansl HOHU3alUU U CPOACTBO K
JJIEKTPOHY aTtoma. Paaiycbl aTOMOB HOHOB. DIEKTPOOTPUIIATENLHOCTh
ATOMOB XUMHUYECKHX 3JICMEHTOB.

4. llepuonnueckuii 3axoH u [lepuoguueckas cucTeMa XUMUIECKUX
2JIEMEHTOB B CBETE TEOPUH CTPOEHUS aTOMA.

1. Xummueckas cBsa3b. CTpoeHHe MONeKyIl. [IprauHb! 00pa3oBaHu
XuMHueckoil cBs3u. [Ipupona xumudeckoi cBsa3u. Monekyia Bogopoaa
U Metozbl ee onucanus. Meron BC n rubpuan3zanust opoutaneii.

2. BanentHoe cocrosnue aroma. KoBajleHTHas CBsI3b B MHOTOATOMHBIX
MojeKynax. JJoHopHO-akLenTopHoe B3aumoeiicreue. HanpasieHHOCT
U HAaCBII[AEMOCTh XUMUYECKOIl KOBaJIEHTHOMH CBSI3H.

3. MexmouekyisipHble B3auMOJEeHCTBUS. XUMHUYECKasl CBSA3b U TUIIBI
KpucTaoB. MloHHas cBs3b. B3auMoneiicTBue HOHOB KPUCTAIUINYECKOH




pelIeTku. JHeprus

MOHHOW KPUCTAIINYECKON PELIETKH, BIUSHUE pa3MEPOB U 3aps/10B
nonoB. Cuibl Ban-nepBaanbca. OprueHTalimoHHOE, MHAYKIIMOHHOE U
JCIIEPCHOHHOE MEKMOJICKYISIPHOE B3aHMOJICHCTBHE.

4. OCHOBBI XMMHUYECKOH TEPMOANHAMHUKH. DHEPreTHUECKHUE
XapaKTepHCTHKHM XMMUYECKHX pe-akuuil. [TepBoe Hadano
TepMoANHAMHUKH. [IpeBpamieHue sHepTur U padOThl B XUMUIECKUX
nporeccax. Tepmoxumust. 3akoH 'ecca. PacueTs! TemnoBsIx a3 dexToB
peakuii.

5. Bropoe Hadano tepMonuHaMuku. [Torstre 06 sHTpornHu. M3MeHeHwe
SHTPONUH P (Pa30BEIX ¥ XUMHIECKUX IIPEBPAILCHHUSAX.
Camorpon3BoibHOE poTeKanue peakuuid. Dueprust [ m60ca. Ponb
SHTAJIBIUHHOTO U SHTPONUIHOTO (PAKTOPOB B ONPEAEICHUH
HaIpaBJIeHH IIporiecca.

6. OcHOBBI XUMHUUECKOH KUHETHKH. CKOPOCTh XUMUYECKOH PeaKIuy 1
(aKTOpEI ee onpeaensomue. 3aBUCUMOCTb CKOPOCTH PEaKIHH OT
KOHIICHTPAIIN! peareHToB. KnHeTn4eckoe ypaBHEHHE pPeaKin.
IIpaBuno BanTt-T'odda. Koncranra ckopoctr peakunu. JHeprus
aktuBarmu. Katanus u katamu-3aTopsl.

7. Xumuueckoe paBHoBecre. OOpaTUMbIe N HEOOPATUMbIE XUMHYECKHE
peakiy. KoHcTaHTa XMMHYIECKOTO PaBHOBECHS U €€ CBSA3b C YHEPTUEH
T'u66ca. CMemeHne XuMUYIECKOr0 PaBHOBECHUS IPH H3MEHEHUH
ycnosuil. [Ipunnun Jle-arense.

8. O6mwme cBoiicTBa pacTBOPOB. PacTBOpHI Kak MHOTO KOMITOHCHTHBIE
CHcTeMBl. PacTBopuTens 1 pacTBOpsieMoe BEmecTBO. PacTBOpHMOCTS.
HaceleHHble 1 HEHACHIIIEHHbIE, IEPECHIEHHBIC, Pa30aBIeHHbIE U
KOHIIEHTPUPOBaHHbIE pacTBOPLL. B3anMoelicTBuE pacTBOPEHHOTO
BEII[ECTBA U PACTBOPUTEIIA..

9. PacTBOpBI HEANEKTPOIUTOB. 3aKoHBI Payns. JlaBneHue u cocTas mapa
HaJl pacTBopoM. Kpucramnmusanus u kuneHue pactsopa. Kpuockonus u
30yJUTHOCKOITHS.

10. PacTBOpPBI 27IEKTPOIUTOB. DIIEKTPOTUTHUECKAS JUCCOLIUAITHS
pacTBOPEHHBIX BelecTB. Teopust AMEKTPONUTHIECKON TUCCOIHAIIH.
KoHcTaHTa 1 CTeNeHb UCCOLUALMHN C1a00ro 3IEKTPONINTA. 3aKOH
pazb6aenenus Ocpaiba.

11. PacTBOpPBI CHIIBHBIX 3IEKTPOIHTOB. Kaxymasics crenens
JMCCOLMAIIMN CHIIBHOTO JIEKTPOSIMTA. AKTHBHOCTH U KO3 QUIMEHT
aKTHBHOCTH. VloHHOE npon3BeieHne BoIbl. BomoponHelii n
TUIPOKCUIIBHBIN NoKa3aTenu. IHIuKaTopsl.

12. OKHUCIUTENBEHO-BOCCTAHOBUTENIbHBIE TIPOLIECCHI, KAK PEaKIUU
nepeHoca eKTpoHa. OKUCIUTENN, BOCCTAHOBUTENHU. THIIBI
OKHCJIUTEbHO-BOCCTAHOBUTEIBHBIX peaknuil. KonnuecTBeHHBIE
XapaKTePHCTHKH OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX IIPOIIECCOB.

13. DnexTpoaHble MOTEHNIMANBI METAJLUIOB. ['abBaHUYECKU IIEMEHT.
Bogopoaustii anextpoa. YpaBHeHue JpHcTa. DIEKTPOIU3 paCTBOPOB U
pacIuiaBoB. DNEKTPOIUTHYECKOE OyYCHHE METAILIOB.
OneKkTpoxuMHu4eckasi KOppo3us MeTaJlIOoB.

14. XapaxkTepucTuka KOOpJAUHALMOHHBIX COEIUHEHHH, UX TTOTYYEHHs,
knaccugukays. KoM-miekcoobpazoBaresb 1 IMTaHabl. PaBHOBECHS B
pacTBopax KOOPAUHALMOHHBIX coeanHenuil. HomeHnknaTypa
KOOPANHALMOHHBIX COeTMHEHNH. X1MUUecKas CBsI3b B KOMIUIEKCHBIX
coenMHEHMX. [IpuMeHeHre KOOpIMHAIIMOHHBIX COSANHECHUH B HayKe U
TEXHUKE.

15. Bonopox. Ilonoxenue B nepruoAnYECKON CUCTEME, METOIbI
HOJTy4eHHs1, GU3NIECKUE U XUMUUECKUE CBOHCTBA, IIPUMEHEHHE
BOJIOPOAA.

16. T'anmorensl. O0mas XxapaKTepHCTHKA, IOTy4eHHe, (PU3nuecKue u
xuMudeckue cBoiictBa. CoeTMHEHHE raJoreHoB ¢ BOJOPOIOM,
noydeHune, cBoicTBa. CoeTMHEHHS TaJIOTCHOB C KHCIOPOIOM.
IIpumenenne ranorenos. 17. Kucnopox. Cepa. O6mias xapakTepHuCTHKa,
CHOCOOBI MoNTyueHus, GU3NUECKUe U XUMUYeckre cBorucTBa. O30H, ero
MOJy4EeHUE, CTPOEHUE MOJIEKYJI, CBOIICTBa U IpuMeHeHHe. Bona.
®dusngeckue croicTBa. [lepokcna BoIoposa, cTpoeHHe, MoIydeH e,
cBoifcTBa, mpuMeHeHue. CoeTMHEHHE Cephl C BOJOPOIOM, KHCIOPOIOM.
ITpumeHeHue cepsl U ee COeTUHEHHH.

18. Azot. ®ochop. O6mas XxapakTepUCTHKA, CITOCOOBI IOy ICHUS,
(u3mueckre 1 XuMHUIeckrne cBocTBa. COeMHEHNUS a30Ta C BOZOPOAOM,
CHocoO0BI MOoNTyueHHs, GU3UUECKUE U XUMUYECKHE CBONWCTBA.




CoennHenue a3oTa ¢ KHCIoponoM. Coll KUCIOPOAOCOAEPKAIITIX
KHCIIOT a3oTa. [IpuMenenue a3ora u ero coeinHeHuid. Bogoponusie
coemquneHms pocdopa. Kuciaopomusie coenuHenus dpocgopa.
®docdarsl. [Ipumenenune Gocdopa 1 ero CoeAMHESHMUA.

19. Yraepon. Obuiast xapakTepuCTHKa, HAXOXKIEHHE B IPUPOJIE.
Aumnotponasie Momudukanuy. CriocoObl momydeHus1, GU3MIECKue 1
XHMHYECKHE CBOHCTBA. BOIOpoIHEIE COeIMHEHNS, KHCIIOPOIHEIE
COCIMHEHMsI, KHCIOPOJOCOACPIKAIINE KUCIOTHI U X COJIH.
[IpumeHneHue yriaeposa u ero coelMHeHUH.

20. s-metamnsl [ u Il rpynm. TlonoxeHne B mepruoanYECcKOi cucTeme,
o011ast XapaKTepUCTHKA, METOIBI TIOMydeHus. Du3mueckue u
XUMHUYECKue cBoiicTBa. OKCUABL, THAPOKCUIBI, UX KIaCCUPHUKALINS,
croco0bl ostyueHus u cpoiictsa. [Ipumenenue.

21. p-metamnst 111, IV rpymmn. O6mas xapakTeprcTHKA SJIEMEHTOB.
Haxoxxaenue B mpupojie, Crioco0s! MoTy4eHus, Gpruzndeckue u
XUMHYeckue cBoicTsa. [Ipumenenue.

22.d - meramiel. IV u V rpynm. O0mast xapakTeprCTHKa SIIEMEHTOB,
HaXOXACHHUE B IPUpoJe U noxydeHne. OKCHIBI, THAPOKCHIBL.
IIpumenenue.

23. d - metamnst VI, VII rpynm. O61mas XxapakTepucTUKa 3JEMEHTOB,
HaxoXKICHHE B IIPUpoJE U noxydeHne. OKCHIBI, THAPOKCHIBL.
IIpumenenue.

24. Meraibl ceMelcTBa jxenes3a, rmaTuHbl O01as XapakTepucTHKa
SIIEMEHTOB, HAXOXKICHHE B TIPHPOJIE U ToTydeHne. UyTyH H cTaib.
OKcupsl, THAPOKCHIBI, COSTMHEHHS METAJLIOB CEMEICTRa XKenesa,
miatussl. [Ipumenenue.

25. INoarpynma mean. O0Iast XapaKTEpPUCTHKA AIEMEHTOB, HAX0XKICHUE
B TIpHposie u noirydeHue. OKCHabL, THAPOKCHABL. [Ipumenenne
9JIEMEHTOB MOATPYIITBI MEIH.

26. Ioarpymnma muHka. O0miast XapakTepUCTUKA SIIEMEHTOB,
HaxoXK/ICHHUE B IPUpPOJE U rmoxydeHne. OKCHIBI, THAPOKCHIBL.
IIpumMeHeHre >IeMEeHTOB TOATPYIIITBI IIHKA.

27. Jlantanuasl. AKTUHUABL. OOIIas XapaKTepPUCTHKA HIIEMEHTOB,
HaX0XJIeHHE B pUPOJIE U nonydyeHue. OKCUIbl, TUAPOKCUABIL.
IIpumeHnenue.

[MpakTHyeckue 3aganus IK3aMEHAMOHHBIX OMIIeTOB (001IHe
(hOpMYITHPOBKH):

1. Kak B3auMOAEUCTBYET kKENE30 ¢ KOHLIEHTPUPOBAHHOM U
pa3baBiIeHHON cepHOI KHCI0TON? YeM O0BSCHUTD, UTO B
00pa3yIONINXCs IIPH ATOM COJISIX JKEJIe30 HAXOIUTCS B Pa3IHIHON
CTEIeHN OKHMCIeHUs? HamimmTe cooTBETCTBYIONINE YPAaBHEHHS
peakuuit.

2. Hanmmure ypaBHEHHS peakluii B3aUMOICHCTBHS jKene3a, KobalbTa,
HUKEJIS ¢ pa30aBIICHHON a30THOM KHUCIIOTOM:

a) IpU HarPeBaHUH,

0) mpu KOMHATHOM TeMIepaType.

3. Hanumure ypaBHEHUsI peakLuil B3aUMOJEHCTBUS pacTBOpa
kapOoHaTa HaTpus ¢ pacTBopaMu xiopuna xxenesa (I11) u ximopuma
skenesa (II). O0bsicHuTe, TOYeMy B 0CaI0K HE BBINAAaeT KapOoHaT
skenesa (110).

4. MokHO 1 TOTy9uTh cynbdu xenesa (I11) B3aumoneiicTBruem:
a) pacteopoB FeClI3 u H2S;

6) pactBopoB Fe(NO3)3 u (NH4)2S? OtBet obocHyiite.

5. CocTaBbTe ypaBHEHMs peakUuii mpeBpalieHus seuiects: Fe —
FeSO4 — Fe2(S0O4)3 — Fe(OH)3.

6. Hanmmure ypaBHEHHS peakuuii, ¢ MOMOIIBIO KOTOPBIX

MOXHO OCYIIECTBUTH cienytomue npespaiierus: CoS — CoO — Co
(NO3)2 — K3[Co(CNS)6]

7. CKOIBKO yTIISI MOTpeOyeTcs Al BOCCTAaHOBJICHUS JKenme3a u3 1 T
pyasl, conepxkameit 60 % oxcuna sxenesa (111)?

8. Kaxkoii o0beM (H.y.) okcuna yrepoaa (II) Hy»HO 3aTpaTuTh, YTOOBI
BOCCTaHOBHTSH kene30 u3 0,5 T pyasl, conepxkarei 90 % FeO?

9. Cocrassre:

a) ypaBHEHHE peakiiuu 00pa3oBaHus TeTpapoaanokodanbrara (1)
aMMOHWUSI,

0) ypaBHEHHUE TUCCOIHAINH TOH COJH;

B) YpaBHEHHE AUCCOLUALINN KOMIUIEKCHOTO aHUOHA JTOH COMIH;




T) BBIp&KEHHE KOHCTAHTHI HECTOMKOCTH KOMIUIEKCHOTO HOHA.

10. Kak momyunts ammuHokomIuiekebl kobanerta (I1) u (I11), ncxons usz
comu xobansta (II)? [IpuBeanTe BEIpakeHUS 151 KOHCTaHT
HECTOHKOCTH 000MX KOMITTIEKCHBIX HOHOB. Kakast U3 3TuX Benn4uH
JI0JDKHA OBITH OoJIbIIIE?

11. CoctaBbTe IEKTPOHHYIO (hOpMyITy aToMa 3ieMeHTa VIA rpyrmibl,
MMEIOIIETO caMylo BEICOKYIO SHEpTHIo HoHu3anuu. Onpenennre
CYMMAapHBIH CIIMH BaJIEHTHBIX HJIEKTPOHOB JAHHOTO aToMa’?

12. CoctaBbTe 3MIEKTPOHHYIO (hOpMyITy aToMa 3eMeHTa VIA rpyrmimbl,
MMEIOIIETO MAaKCHMAITBHYIO 3JIEKTPOOTPHIATEIbHOCTE. HammmmTe
JNEKTPOHHYIO (HOPMYITY €ro B BO30YKICHHOM COCTOSTHUH?

13. Ucxoas U3 CTPOCHUS aTOMOB XaJIbKOI'€HOB, CPABHUTE OKUCIUTEIHHO
-BOCCTaHOBHUTEJIBHBIC CBOWCTBA XaJIbKOTCHOBOJOPOJIOB B ra3000pa3HOM
COCTOSIHHH U B BOJHBIX pacTBOpax. MoryT 11 BoAa M CEpOBOIOPOX
BBICTYTaTh B POJIM OKUCIUTENS?

14. Tlouemy cynbdu xenesa (I1) pacTBOpsETCs B CONSHOM KUCIIOTE, &
cynbdun Mmenu — Het? OO0CHYHTE OTBET, UCTIONB3Ys TaOIuUIIHI 1, 3
TIPUIIOKEHUSL.

15. CoctaBbTe ypaBHEHHUS peaKLUi THIPOIN3a;

a) cynbhuna HaTpHs,

0) cyneduna amomuHuA. OOBACHATE Pe3yIbTAaTHl THAPOIN3A B IEPBOM
Y BTOpOM cityuasix. HazoBuTe MpOAyKThI THAPOIH3A.

16. Hanmmure ypaBHEHUS CTyNIEHYaTON AMCCOLMALINI
CEpPOBOIOPOIHON KHCIOTEL YKaXHTe, B KAaKyI0 CTOPOHY OyaeT
CMEIIaThCsA PAaBHOBECHE AWCCONMALNH IIPH TOOABIECHNH B PACTBOP:

a) COJISIHOUM KHUCJIOTHI,

6) nutpara ceunna (I1),

B) ILIEJIOYH

OtBet nosicHute, ucxos u3 npunuuna Jle-1llatense.

17. Ha3oBuTe BelecTBa, KOTOPbIE 00pa3yIOTCs IIPU B3aUMOACHCTBUH
FeS:

a) C COJIA-HOU KUCJIOTOH,

0) ¢ KOHIICHTPUPOBAHHOM a30THON KucoToN. HamuiunTe ypaBHeHUs
peakuui. SBisOTCS 1M JaHHBIE PeaKLMH1 OKUCIUTENbHO-
BOCCTAHOBHTEIIFHBIMHA H TIOUEMY?

18. Ha3oBuTe MpogyKTHl peakUH B3aUMOJICHCTBHS XJIOPHIA jKelle3a
(II):

a) C CepoBOIOPOIOM,

6) c cynphuIoM aMMOHHS.

Hanummure cooTBeTCTBYIOIINE YPaBHEHUS PEAKIIMN.

19. Ilpu B3aumopelictBuu 16 r pacTBOpa CEpHOM KUCIOTHI C PACTBOPOM
xJopuza Gapust BRIIETHIOCh 5,7 T ocanka. Bripasure B mporeHTax
KOHIIEHTPAIIUIO PACTBOPA CEPHOI KUCIIOTHI.

20. CKOJIBKO JIUTPOB CEPOBOIOPO/IA TIPH H.Y. ClIeAyeT pacTBOpUThH B 600
MJI BOZBL, 715 monydenus 1,5 %-Horo pacTBopa.




KM2

3a4cT

VYK-1-31;YK-1-
V1;YK-1-Bl

1. Xumus, kaK paszjen eCTeCTBO3HAHM. 3HAYCHHE XUMUH KaK HAyYHOH
OCHOBBI MaTepuanoBefieHus. OCHOBHbIE IOHATHUS XUMUU: aTOM,
MOJIEKYJa, HOH, MOJIb, AaTOMHAs

MOJIEKyJIsIpHas Macca, Cioco0bl ux onpeaencHus. OCHOBHBIC 3aKOHEI
XUMHU: 3aKOH COXPaHEHHUs MacChl, Kak OCHOBAa MaTepHaIbHOTO OalaHca
TEXHOJIOTMYECKOTO MPOIIECCa, 3aKOH MOCTOSHCTBA COCTaBa BELIECTB,
3aKOH SKBUBAJICHTOB, 3aKOH ABOTajpo.

2. Ctpoenue aToma. Macca ¥ S5HEpIrUs B MaTepUaTbHOM MHpE.
OneMeHTapHbIe YaCTUIBI U TONs. Macca, 3apsil, CIIMH U ApyTue
CBOICTBA AIIEMEHTAPHBIX BEIIECTB. SIpo 1 3IeKTpOHHAs 000JI0UKa.
KsanToBsle uncna. BoxroBas GpyHKIuUS 1 3MeKTpOHHAS IIIOTHOCTH B
atome. Atomusle opourtanu. [Ipunuun Ilayns. EMKOCTb 91eKTpOHHBIX
ob6omnouek. [IpaBuino XyH/a 1 HOPSIOK 3aII0NTHEHHS aTOMHBIX
opOurtaneii. [TpuHIIT HaNMEHBIIIEH SHEPTHH.

3. CtpoeHue dMeKTPOHHBIX 000JI09eK aTOMOB dMieMeHTOB. [loHsTHE
addexTuBHOrO 3apsina sapa aroma. [lepuoandHOCTh CTPOCHUS
AIIEKTPOHHBIX 000J109eK. [I0TeHITIAIbI HOHM3AUH U CPOICTBO K
9JIEKTPOHY aToMa. Paguycsl aTOMOB HOHOB. DJIEKTPOOTPULIATEILHOCTD
aTOMOB XUMUYECKHX DIIEMEHTOB.

4. Ilepuonuueckuit 3akoH u Ilepuoandeckas cucTeMa XUMHYECKUX
3JIEMEHTOB B CBETE TEOPUH CTPOCHUS aTOMA.

1. Xumuueckast cBsi3b. Ctpoenue Moiekyd1. [Ipuunner 00pazoBaHust
xuMudeckoi cssizu. [Ipupona xummuueckoit cesi3u. Moinekyia Bogopoaa
u MeTosl ee onucanud. Merog BC u

ruOpuau3anus opouTanei.

2. BanentHoe coctosHue atoMa. KoBaneHTHas CBS3b B MHOTOATOMHBIX
MojeKynax. JJoHOpHO-akIenTopHoe B3auMoeiicteue. HanpasieHHOCTH
U HACBIAEMOCTh XMMUYECKOM KOBAJICHTHOU CBSI3U.

3. MexxMoneKyIspHble B3aUMOJEHCTBUSL. XMMUUECKas CBS3b U TUIIBI
kpuctaioB. MonHas cBs3b. B3anmoeiicTBe HOHOB KPUCTANIMYECKON
peleTKH. DHEPrUs HOHHOM KPUCTAIIINUECKON PEIIETKYU, BIMSHUE
pa3mepoB U 3apsaa0oB HoHOB. Cuibl Ban-gep-Baanbca.
OpueHTallMOHHOE, MHAYKIIMOHHOE U JUCIEPCHOHHOE
MEXMOJIEKYJISIPHOE B3aUMOJICHCTBHUE.

4. OCHOBBI XUMUYECKOI TePMOANHAMUKH. DHEPreTHIECKHE
XapaKTepUCTHKK XUMHUUecKkuX peakuuil. [lepBoe Hauano
TepMoArHaMUKH. [IpeBparieHue sHeprui U paboTHI B

XuMudeckux npoueccax. Tepmoxumus. 3akoH I'ecca. PacueTst
TEIUIOBBIX 2 (EKTOB peaKIHii.

5. Bropoe Havano tepMoauHaMuku. [Tonstre 06 sHTponuu. M3meHeHue
SHTPOINH TPH (HA30BBIX U XUMUYECKHUX IPEBPANICHUSIX.
Camomnpon3BosbHOE IpoTeKkaHue peakiuid. DHeprust [ ud6ca. Pois
SHTAJIBIUHHOTO U SHTPONUITHOTO (PAKTOPOB B ONPEAEICHUH
HaInpaBJIeHUsI IIpoliecca.

6. OcHOBBI XMUMHUYECKOH KMHETHKH. CKOPOCTh XUMUYECKOH PeakLuu U
(bakxTOpHI €€ onpenensone. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT
KOHIIEHTpAIlUU peareHToB. KuHeTn4eckoe ypaBHEHHE peaKkLuy.
IIpasumo BanTt-T'odda. Koncranra ckopocTr peakunu. JHEprus
aktuBarmu. Katanus u kataau3aTopsl.

7. Xumnueckoe paBHoBecre. O6paTumble U HEOOpaTUMbIE XMMUYECKHE
peakuuu. KoHcTaHTa XMMHUECKOr0 paBHOBECHS U €€ CBSI3b C SHEpruei
I'm66ca. CMemenne XuMUIECKOro paBHOBECHS IIPH H3MEHEHUH
ycnosuit. [Ipunnun Jle-Illarense.

8. Obmue cBoiicTBa pacTBOPOB. PacTBOPHI KaK MHOTO KOMITOHCHTHBIE
cucTeMsl. PacTBopuTEb U pacTBOpsEMOE BELECTBO. PacTBOPUMOCTS.
HaceIeHHbIe 1 HEHACHIIIEHHbIE, IEPECHICHHBIC, Pa30aBIeHHbBIC U
KOHIIEHTPUPOBaHHBIE pacTBOPLL. B3anMoelicTBue pacTBOPEHHOTO
BEIIIECTBA U PACTBOPUTEILS..

9. PacTBOpHBI HEANEKTPONUTOB. 3aKoHbI Payis. [laBneHue u cocras napa
HaJl pacTBOpoM. Kpucrammusanus u kuneHue pactsopa. Kpuockonus u
30YIITHOCKOITHSL.

10. PacTBOpPBI 37EKTPOIUTOB. DIIEKTPOTUTHUECKAS JTUCCOLIUAIIHS
PacTBOPEHHBIX BemecTB. Teopust AMEKTPONIUTHIECKON TUCCOIHAIIHH.
KoHcTaHTa 1 cTeneHp JUCCOLHUAUK Caboro AIEeKTPOIUTa. 3aKOH
pasbasnenns OcBaiba.

11. PacTBOpPBI CUNIBHBIX EKTPOIUTOB. Kaxymascs crencHb
JTUCCOLIMAIIMY CHIIBHOTO JIEKTPONIUTa. AKTUBHOCTD M KO3 uiimeHt




akTuBHOCTU. MlOHHOE Mpou3BeieHue Bobl. BonopoiHblil u
TUIPOKCUIIBHBIN MoKa3atenau. IHIuKaTopsl.

12. OKHCTHTENEHO-BOCCTAHOBHUTEIIEHBIC TIPOIIECCHI, KAK PEaKINU
nepeHoca deKkTpoHa. OKUCIUTENH, BOCCTAHOBUTENHN. THITHI
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX peakuuii. KonnuecTBeHHbIE
XapaKTEPUCTUKU OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB.

13. DnexTponHbIe MOTEHLIMAIbl METAJUIOB. | allbBAHUYECKUI 3JIEMEHT.
Bonoponusrii anexrpon. YpasHeHue JpHCTa. DIEKTPOIH3 PACTBOPOB H
pacIuiaBoB. DIEKTPOIUTUUECKOE MOTYUEHUE METALIOB.
DNEKTPOXUMHUYECKAsT KOPPO3HS METAIIIOB

5.2. Ilepeyennb padoT, BbINOJHSIE

MbIX o gucuuminHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pegepar, JIP, I1P u T1.11.)

Kox Hasparue IIpoBepsiembie
WH/IUKATOPbI Coneprxanue padoTbl
paboTsI paboTsI N
KOMIIETSHIIUH
P1 Jlaboparopras YK-1-31 1. laiiTe XapaKTEpUCTUKY OKCHIAM, Ha KaKHUE KJI1acChl IIOAPa3ACIAOTCS
pabora Nel OKCHU/IBI.
CBOICTBa OCHOBHBIX 2. CBoiicTBa OCHOBHBIX COCIMHCHUH.
KIIaCCOB 3. CroiictBa kucnot. Kucinoponoconep:xxamue n 6€3KACIOPOIHEIE
COCIMHEHHUI. KkucaoTel. HazBanue conen.
4. Comu. CBoiicTBa, KitacCH(hUKAIHS, UCCOIUAIIHS.
1. laiiTe XapaKTEpUCTUKY OKCHIAM, Ha KaKHUE KJI1acChl IIOAPa3ACIIAOTCS
OKCH/IBI.
2. CBoiicTBa OCHOBHBIX COCIMHCHUH.
3. CroiictBa kucnot. Kucinoponoconep:xamue n 0€3KACIOPOIHEIE
kucinotel. Hazanue coneil.
4. Comu. CBoiicTBa, KilacCU(HUKAIHS, UCCOIUAIIHS.
P2 JlaboparopHast YK-1-¥V1 1. JlaTh omnpeaescHNe MOHATHIO ATeKTponu3. [IpaBmiia BeIOOpa
paborta Ne 2 MPOIIECCOB Ha KAaTOJIE U aHO/IE B AIEKTPOJIN3E PACTBOPOB AIEKTPOIUTOB.
DNEKTPOIH3 B 2. laTe onpezaesieHre TOHATHIO TaIbBAHUYECKUN DJIEMEHT.
pacTBopax 3. CocTaBUTh CXEMBbI raJIbBAHUYECKUX DJIEMEHTOB C 33/IaHHBIMH
AIIEKTPOIUTOB. ANEKTPOJIAMH.
laneBannveckue 4. Paccuutath D/IC raiibBaHUYECKOTO 3JICMCHTA.
IIPOLIECCHI. 5. Ypasuenue HepHcra.
Koppo3sus. 6. 3akon Papajes A pacyeTa MacChl 1 00beMa MPOAYKTOB
ANIEKTPOITU3a
P3 KonTponbhas VK-1-B1 OcHOBHBIE 3aKOHBI ¥ MOHATHS XUMHUU. CTpOeHHe aToma.
pabota Ne 1 Ilepuonuueckasi cuctemMa 3IEMEHTOB. XUMUYECKas CBsI3b. DHEPreTuKa

XUMHYECKUX MPOLECCOB. XUMHUYECKOE CPOACTBO. XHUMHUYECKas
KHHETHKa 1 paBHOBecHe. CIIOCOOBI BRIpaKEHHsI KOHIICHTPAIInH
pactBopoB. CBOHCTBA pacTBOPOB. IOHHO-MONEKYISpPHBIE PEaKIIUH
obmeHna. ['maponus. OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.
Onextpoausle noreHnuans 1 JJC. Dnexrponus. Kopposus Meranios.
KomrnekcHble coeTHeHHS.




P4

KontponbsHas
pabota Ne 2

YK-1-Bl

BrimonasAeTcs M0 0TAETBHOMY 3aIaHHIO U BKIIIOUAET B ce0s IPOBEPKY
3HAHUH 110 XUMHUH 3JIEMEHTOB U 0011el xumuy, BKimovaeT 10 3aganuit.
CBOICTBa METAJUIOB M UX COCTUHEHUIA.

1. OmmummTe pacpocTpaHEHHOCTh B IPUPOJIE dIEMEHTa (TI0
BapHaHTaM), HA30BUTE OCHOBHbBIE MUHEPAJIbI, PACCUNTANTE MACCOBYIO
JIOJIIO BJIEMEHTA B 3TUX MUHEpaJax, CAEIalTe BEIBOABI O COJEPKAHUU
3JIEMEHTA B PA3TMIHBIX MHHEPAIBHBIX TOPOIaXx.

2. Hanumure ypaBHEHHS. XMMHUYECKHUX H AIIEKTPOXUMHUUCCKUX
MPOLIECCOB, XapaKTEPH3YIOMIUX CIIOCOOBI MOTYYCHHS 3aJaHHBIX
METaJUIOB (TI0 BApUAHTAM):

3. MI3BeCTHO, YTO MHOTHE METAJLIBI 00Pa3yIOT PSAIbI COSANHEHUH C
pa3Ho# crenenpto okucieHus. s 3a1aHHoro Merasia (1o BapuaHTam)
HAIUIIUTE TEKTPOHHYIO (OPMYJIy aToMa, OIPEIeIIUTE BCE BOZMOKHBIE
CTETICHN OKHCIIEHHS, COCTaBbTe (POPMYIIBI OKCHIOB M THIPOKCHIOB B
9THX CTENeHsX okucieHus. Kakos xapaxrep 3Tux coenuneHnin? Kax
W3MEHSIOTCS] KUCIIOTHO-OCHOBHBIE CBOMCTBA COEIMHEHUI OTHOTO U TOTO
e 3JIEMEHTa C YBEIIUCHNEM CTEIICHH OKHUCIeHHs? [IpOsBISIOT I 3TH
COEIMHEHMSI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBAa? OTBET
MOATBEPAUTE YPABHEHUSIMH PEaKIUi.

4. CoctaBbTe ypaBHEHUSI XUMUYECKUX peakLui, 6aronapsi KOTOpbIM
MOKHO OCYIIIECTBUTD IIETIOUKY ITPEBPAIIeHHH]:

5. Pemmute 3amady Ha cMech MeTasUIOB (1o BapuaHTam). CBOHCTBa
HEMETAJJIOB U UX COEAMHEHUN

6. OmummTe pacrpocTpaHEHHOCTE B IPUPOIE dIeMeHTa (TI0
BapHaHTaM), HA30BUTE OCHOBHBIE MUHEPAIBI (I CBOOOTHYIO POpMY),
paccurTainTe MacCoOBYIO JIOJIIO DJIEMEHTA B 9TUX MUHEpaJlaxX, CAeIanTe
BBIBO/IbI O COJIEPXKAHUU JIEMEHTA B PA3IMUHBIX MUHEPAIbHBIX TOPOJAX.
Kopotko oxapakTepusyiiTe 3HaU€HHE TaHHOTO AIEMEHTA B MIPUPOJIE U B
TEXHUKE.

7. Hannmure ypaBHEHUsI XAMUUECKUX UIIH NIEKTPOXUMUYECKUX
MPOIIECCOB, 0XaPAKTEPU3YHTE YCIOBHUS UX IPOTEKAHHS,
WLTIOCTPHUPYIOMIUX CIIOCOOBI MOTYyYCHHNS 3aJaHHBIX BEIIECTB (T10
BapHUaHTaM):

8. 3BecTHO, YTO MHOTHE HEMETAIIBI 00Pa3yOT PSIIBI COSIMHEHUIT ¢
pa3Ho# cTeneHpto okucieHus. J{is 3amaHHoro Hemetama (1o
BapHaHTaM) HaMUIINTE 3IEKTPOHHYIO (POPMyYITy aToMa, OIpEeIeIUTEe BCe
BO3MOXKHBIE CTEIICHH OKHCIICHHSI, COCTaBbTE (POPMYJIBI OKCHIIOB U
THIPOKCHIIOB B 3TUX CTETICHX OKUCIeHns. KakoB Xxapakrep

9TUX coeiuHeHUI? Kak U3MEHSAI0TCS KUCIOTHO-OCHOBHBIE CBOMCTBA
COEIMHEHHI OJTHOTO U TOTO K€ 3JIEMEHTAa C YBEIUUCHUEM CTENIeHU
okucieHus1? IIposBIIsIOT JIM 3TH COEUHEHUS] OKUCIUTEIbHO-
BOCCTaHOBHTENbHbIE CBONCTBA? OTBET MOATBEPIUTE YPABHEHUSIMHU
peakuuit.

9. CocTaBbTe ypaBHEHUS] XMMUYECKUX PeaKLii, 6arogaps KOTOPbIM
MO’KHO OCYIIECTBUTD IICTIOUKY ITPEBPAIICHHH:

10. Pemmmre 3aga4y (1o BapuaHTam).

P5

IIpakTudyeckoe
3angTue Nel

YK-1-31

OKHCIUTENBHO-BOCCTAHOBUTEILHEIE peaknouu. ypaBHeHI/I}I
OJICKTPOHHOI'O Oamanca.

P6

IIpaxkTudeckoe
3ansaTue Ne2

VK-1-V1

CBolicTBa pacTBOPOB.

P7

IIpaxkTuyeckoe
3ansTHe Ne3

VK-1-Bl

VYrnepon. Obmast XapakTepUCTHKA IIEMEHTa, HAX0XKICHHUE B TIPHPOJE.
Annotponssle Mogudukauu yriaepona. CrocoOs! MOMydeHus,
(u3MUecKre N XMMHUYECKHE CBOHCTBA. BogoponHble coetnHeHns,
KHCIIOPOJHBIC COSTMHEHSI, KHCIOPOI0COIepIKaIINe KACIOTH H MX
comu. [IpuMeHeHne yriiepoaa 1 ero COeJHHEHHMH.

P8

IIpaxkTuyeckoe
3anstue Ned

YK-1-31

Amomuanii. O0Ias XxapakTepuUCTHKa, HOTydeHUe, GHU3HIECKUe U
XUMHU4eckue cBoicTBa. OKCHUL, TUIPOKCH]I, COIH aTIOMUHHMSI.
[IprMeHeHNE aIFOMUHHS U €TO COSUMHEHHH.

5.3. OueHouHble MaTePHAJIbI, HCIIOJIb3YyeMble VIS IK3aMeHa (0U1eThl, TECThI U T.I1.)

®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOES YUPESIKICHUE
BBICIIETO MPO(ECCHOHATBHOTO 00pa30BaHUs
«HanumoHaneHBIN HCCIe0BaTENbCKUIM TeXHONIOTHYeCKHi yHuBepenteT «MUCHCy»
HoBotpowurtikuit humman

Kacgenpa mateMaTHky 1 €CTECTBO3HAHHUS




DK3aMeHanOHHBIH OmteT Ne

JucrpmmHa: XuMust
®dopma 00ydeHus: 3a09Has
dopma npoBeIeHus: yCTHas

1. 1. Vkaxure nonoxenue a3ora B I[lepuonuueckoit cucreme xumuueckux anementos J.M.Menneneesa. Hanumure
3NEKTPOHHYIO (POpMyITy aToMa a30Ta, yKa)XKUTE BAJICHTHOCTh M XapaKTEPHBIC CTEIIEHH OKHCIeHHUs. [IpuBeuTe NpruMephbl BEIECTB C
JTAHHBIMH CTEIICHAMH OKHCIIeHNs. HaxoxkaeHne B prupose, Crioco0b! MoTydeH s, (PU3NIecKue, XHMHIECKHE CBOICTRA,
[IPUMEHEHUE.

2. llenounsle Metael. Haxoxenue B npupose, moiaydeHue, pu3ndeckie CBOHCTBA, XUMHYECKHE CBOWCTBA, MPUMEHEHHE.
3. Kaxkoit 06sem 2M pacTBOpa cepHOU KUCIOTHI TOTpedyeTcs it pacTBopeHus 112 rxenesa, cogepxkamero 2,4 %

HpHMeCGﬁ, HEPAaCTBOPUMBIX B KMCJIOTax.

CocraBuir: E.B. Hedenona

3aB. xadenpoii: A.B. IlIBaneBa

JluctaHIMoHHO dKk3amMeH mpoBoauTces B LMS Moodle. Dx3ameHannonHbli TecT coaepxut 30 3amanuii. Ha pemenne orBoautcst 30
MUHYT. Pa3zpernieHnble NonbITKY - 1B€. 3a4NTHIBAETCS HAMITYYIINHA pe3yJIbTaT.
Ob6pa3zer 3agaHnii A7 9K3aMeHa, IPOBOANMOro qucTaHmoHHO B LMS Moodle

1.AToM aneMeHTa uMeeT KoHpuryparmio 1522s22p63s23p64s13pS.Ykaxure nepro, rpymiy, HOArpyIny, MAKCUMaIbHYIO CTETICHb
OKHCIIeHUSI ¥ QOpMYITy BBICIIETO THAPOKCH A TAHHOTO JIEMEHTA.

4, 6, mobounas, +4, H2 RO 3
4, 6, mobounas, +6, H 2 RO 4
3.6., mobounas, +6, H 2 RO 4
4, 6, raBHas, +6, R(OH)6

2. ns snemenToB Cl - S - P - Si onpenenure:
1. 3aKOHOMEPHOCTh U3MEHEHUSI aTOMHOTO Pajinyca;
2. 3aKOHOMEPHOCTh U3MEHEHUS HEMETAITINYECKUX CBOMCTB.
YBEJIMYHUBAETCS, YMEHBILAKOTCS
YMEHBIIAETCS, YMEHBIIAIOTCS
YMEHBLIAETCS, YBETUUNBAIOTCS
YBEJIUUMBAETCS, YBEIIMUUBAIOTCS
3.PaccTaBbTe COOTBETCTBHE YTBEPKACHUI
yactuna P(3-)
gactuna P (+5)
gactuia Mn (+4)

aToM JIF000ro MeTalia

4.3 npeyio’KeHHBIX BEIIECTB BHIOEPHUTE BEIIECTBA C MOJIEKYJISIPHBIM CTPOSHHEM: BOJIa, KapOOHAT HATPUS, YIIIEKUCIBIHA Ta3, Ho,
JKeJe30, OKCU KpeMHuUs (4)

BOJIa, YIJIEKUCIBIN Ia3, oz
BOJIa, KapOOHAT HATPHUS, HOX
BOJIa, YIJICKHUCIIBIN Ta3, OKCUA KpeMHus (4)
BOJIa, YIJIEKUCIIBIH ra3, o/, KapOOHAT HATPHS
5.CornacHo TEpMOXUMHUYECKOMY YPaBHEHHIO PEaKIIUH TOPEHHS alleTUIIeHa

2C2H2(r)+502(r) = 4CO2(r) + 2H20(r) + 2610 k[l

6.KOJINIECTBO TETJIOTHI, BBIIEIMBIIIEECS MPH cropaHuu 224 i1 (H.y.) aleTHiIeHa, 0yIeT paBHO kJIx.

13050.0000




7.CornacHo TEPMOXUMHUYCCKOMY YPAaBHCHUIO pCAKIIUX IT'OPCHHS ME€TaHa
CH4(r)+202(r) = CO2(r) + 2H20(r) + 802 kI

Jutst ioyuenus 4010 x/Ix TermioTel moTpedyercs MeTaH (H.y.) 00beMoM 1. (1.y.)

112.0000

8.Br1Gepute (hakTOpBI, yBEIUIUBAIOLINE CKOPOCTh PEAKIIMU OKHCIEHH aMMHUaKa B IPUCYTCTBUH TUIATHHBI:
4NH3(1)+502(r) = 4NO(r) + 6H20(T) + Q

HOBBIIIEHHE OOIIETO AaBICHUS

MOBBIILIEHUE TEMIIEPATYPBI

HaJIM4Me KaTaau3aropa

MOBBIIIEHHE KOHIIEHTPALUH KUCIOPOga
MOBBIIIEHHE KOHIIEHTPALUH BOJSHBIX ITapOB
MIOHW)KEHUE TEMIIEPATyPBI

9. BLI6CpI/IT€ (I)aKTopr, YBCJIIMYMBAKOIIUE CKOPOCTh PECAKINU OKHUCJICHUA aMMHUaKa B IIPUCYTCTBUU IJIATUHBI:
4NH3(r)+502(r) = 4NO(r) + 6H20(r) + Q

HOBBIIIEHHE OOIIETO NABICHUS

HOBBIILIEHUE TEMIIEPATYPbI

HaJIM4Me KaTaau3aTopa

IOBBILLIEHUE KOHLUEHTPALUU KUCI0POaa
MOBBIIIEHUE KOHLEHTPALUU BOASIHBIX 1apOB
MOHW>KEHUE TEMIIEPATYPBI

10. Beioepure hakTophl, KOTOpBIE OYAYT YBEIUYNBATH BBIXOJ IPOAYKTA PEaKIINU
Fe203(tB)+3H2(r) = 2Fe(tB) + 3H20(1) - Q
TIOHHU3HUTH TEMITEpaTypy, IIOHU3UTH 00IIIee TaBJICHUE
MIOBBICHTH TEMIIEPATypy, TIOBBICUTH JAaBJIEHIE BOZOPOAA, TOHM3UTH KOHIIEHTPAIIHIO BOASHOTO Iapa
MOBBICHTh TEMIIEPATYPY, TIOBBICUTH JaBJICHHE BOAOPOAA, IOBBICUTH KOHIICHTPALIUIO BOASHOIO apa

IIOHU3UTH TCMIIEPATYPY, IOBBICUTL JAaBJICHUC BOAOPOAA, TOHU3UTHh KOHICHTPAIIUIO BOASAHOIO I1apa

11.CxompKO rpaMMOB THAPOKCHAA HATpUsl HeoOxoaumMo B3sATh Aist mpurotoierus 400 r 10%-ro pactBopa?

40.0000
12.Cmemanu 400 r 10%-ro u 100 r 70%-ro pacTBOpPOB cepHOM KUCNOTHL. HaliiuTe KOHLIEHTPaIMIO KUCIOThI B TIOJIyYEHHOM
pacTBope.
22.0000
13.B 1 n Boas! pactBopuiu 300 11 xmopoBonopoza (H.y.). Haiininte MaccoByo 1010 KMCIOTHI B OTYYeHHOM pacTBope. OTBET B
HPOLEHTaX OKPYIIIUTE IO LENIOTO.
33.0000
14.113 mpe 10K eHHBIX ITap BEIIECTB, BRIOEPUTE Ty Mapy BEIIECTB, KOTOPHIE OJHOBPEMEHHO MOTYT COCYIIECTBOBAThH B PACTBOPE.
KOH u FeCl3
KOH n AgNO3
KOH u CuSO4
KOH u NaOH

15.13BecTHO, YTO COJIM METAJIJIOB B PACTBOPAX M3MEHSIOT KUCIOTHOCTh cpefbl. KakoBa pH pacTBopa, comepxaliiero conu xjaopuaa
ANIOMHUHMSA ¥ HUTpaTa xenesa (3)?




pH<7

pH<14

pH>7

pH=7
17.0npenenute OKUCIUTENb B JAHHON peakIu
2HI +2FeCl3 = 12+2FeCI2 + 2HCI ,

KaK MEHSETCSl CTENIeHb OKHCIICHHUSI OKUCIUTENs? BriOepuTe COOTBETCTBYIOIIEE YpaBHEHUE AIIEKTPOHHOTO OanaHca.

I(-1)+e=1(0)
Fe (+3) +e =Fe (+2)
I(-1)-e=1(0)
Fe (+3) -e = Fe (+2)

18.0npez[enme OKHCJIUTEILHO-BOCCTAHOBUTEILHEIC CBOMCTBA BCHICCTB B IPCUIOKEHHBIX I'PYyTIIax

02, H2S04, KMnO4
H20, HCI, Fe203, H2
KI, Na2S, Cu

K2Cr207, FeO, CH4, Al

19.MeTtomoM >IEeKTpOHHOTO OanaHca paccTaBbTe KO3 (GHUIIUCHTH B JAHHOM yYPaBHCHUH:
H2S +02 = S0O2 + H20
OnpeznenuTte CTENEHH OKUCICHUS 3JIEMEHTOB, OKHUCIUTENb U BOCCTAHOBUTEI, BEIOGPHUTE MPABUIBHBIE YTBEPIKICHHUS
K03 QUIIUECHT TIepe]T OKUCITUTENIEM PaBeH 3, KUCIOPO]] OKUCIIACTCS
K03()(QUITMEHT TIepe T OKUCIUTENIEM paBeH 3, cepa OKUCIAETCS
KO2()(DUITMEHT Tepel OKUCIUTENIEM paBeH 2, cepa BOCCTaHABIUBAETCS
KO3 (GHIUCHT Mepel OKUCIHUTENIEM PaBeH 3, cepa BOCCTAHABINBACTCS
20.0Ompenenute BeniectBa X1 u X2 B 1aHHOH cxeMe MpeBpaeHuid
CI2 +H2=XI1
X1 + Fe(OH)2 =X2
HCI, FeCI2
HCI, Fe(OH)3
HCI, H20
HCI, FeCl3
21.0Onpenenute BeniectBa X1 1 X2 B 1aHHOI cxeMe MpeBpalleHui
Fe + X1 =FeSO4 + H2
FeSO4 + KOH = X2 + K2504
H2S04 (pa306), Fe(OH)2
H2S04 (pa306), Fe(OH)3
H2S04 (konir), Fe(OH)3
H2S04 (xonm), Fe(OH)2
22.0npenennTe Kak U3MEHSIOTCS CBOMCTBA O€3KMCIOPOIHBIX KUCIIOT TalloreHoB B cieaytomieM psaay: HF --- HC1 --- HBr --- HI
CHJIa KUCIIOT PacTeT, TaK KaK YMEHBIIIaeTCs aTOMHBIN pafinyc TaloreHa
CHUJIa KUCIIOT YMEHbBIIAETCs, TaK KaK yBEJMUMBACTCSl aTOMHBIN palyc rajoreHa
CHJIa KUCIIOT PAcTeT, TaK KaK yBEJIMUUBAETCS aTOMHBINA pajlycC rajoreHa
CHJIa KUCIIOT HE U3MEHSIETCs, HE3aBUCHMO OT aTOMHOTO pajiyca

23.TlepBoii cTamuel MOIy4YEeHHs CEPHOM KUCIIOTHI SIBIISICTCS O0XKHT MHUPHTA, IPOIECC BRIPAKACTCS yPAaBHCHHEM:

4FeS2 + 1102 = 2Fe203 + 8502




Uro siBIsIETCS BOCCTAHOBUTENIEM B JJAHHOW peakiuu?

KeJe30
JKeJe30 Hu cepa
JKEIe30 U KUCTIOPOT
cepa

24.Bropoii cTagueil mpolecca MOTy4eHHs CEPHON KHCIOTHI SBIISCTCS KaTATUTUIECKOe OKHUCIeHHe OKcHaa cepsl (4): 2503 + 02 =
2S03+Q

Bribepure ycnoBus CMEIIEHH XUMUYECKOTO PAaBHOBECHSI BIPABO.
IIOHU3UTb TEMIIEPATYPY, HOBBICUTh JaBJIEHUE, YIAIATh U3 CUCTEMBI IPOLYKT PEaKLIUU
IIOHU3UTh TEMIIEPATYPY, HIOHU3UTh JABICHHUE, YAAIATh U3 CUCTEMBI IPOLYKT PEAKLIUU
IIOHU3UTH TEMIIEPATypy, HOBBICUTH JaBJICHHUE, HE YIAJIATh U3 CUCTEMBI IIPOAYKT PEAKIIUU
IIOBBICUTB TEMIIEPATYPY, IOBBICUTH JABJICHUE, YIAJIATh U3 CUCTEMBI IPONYKT PEAKLIUU

25.CepHa${ KOHIICHTPpHUPOBAaHHAA KHUCJIOTA SABJISICTCA CUJIBHBIM OKHCJIIUTCIICM. Onpeﬂem/ITe KaK MCHACTCA CTCIICHb OKHUCJICHUA CCPBI B
CIICAYIOIUX YPAaBHCHUAX PEAKIIUN U BI)I6epI/ITe COOTBCTCTBYIOIINE YPABHCHUS JICKTPOHHOT'O OamaHca

H2S04(xonn) + Cu = S0O2 + CuO + H20
H2S04(xonm) + Fe = SO + Fe2(S04)3 + H20
H2SO4(xou1) + Zn = S + ZnSO4 + H20
H2S04(kon1) + Mg = H2S + MgS0O4 + H20

26.PaccunraiiTe MacCOBYIO JIOJIO XxKele3a B okcue xkenesa (3). OTBeT naiiTe B MPOLEHTAX, OKPYTJIICHHBIX J0 [EJIO0T0

560.0000

27 PaccuuraiiTe, CKOIBKO KI JKeJIe3a MOXHO MOMy4YuTh U3 1 T okcua xxenesa (3), ecinu BbIxoA mpoaykra coctasisieT 80%. OteT B
KT, OKPYTJICHHBIX JI0 T[EJI0TO.

560.0000
28.ITonbepuTe BO3MOXKHOE KATOAHOE MOKPBITHE IS JKEIE3HOTO H3AETHS

0JIOBO
LIMHK
XpoM
Meab

29.0npenenute BOZMOXKHBIN MPOAYKT PEaKIUH KOPPO3UH OLIMHKOBAHHOTO JKeJie3a IIPU HapyIIeHUH MOKPHITUS B KUCIIOI cpeze

OKCHJI IIMHKA
KapOOHAT IIMHKA
TUAPOKCH]] IUHKA

30.0npenennute COOTBETCTBUE MEXLy XMMHYECKUMHU MPOIIECCAMHU U BEIIECTBAMH, MOIYYAEMBIMH C UX TOMOIIBIO

9JIEKTPOJIN3 PACTBOPOB colieit
AIIEKTPOIIU3 PACILIABOB COJIEH
METO]] TBOITHOTO KOHTaKTHPOBAHU
MUPOMETAILTY Prys

B pe3yibTaTe paboThl METAJUTYPTHYESCKUX MPEANPHUATHH B BO3IYX ITOMAAaeT OOIBIIOE KOIMYSCTBO Ta3000pa3HbIX BEIOpocoB. Cpenn
HHX KUCIIOTHBIE OKCHBI. BbIOepHTe BepHBIil IepedeHb.

OKCHJI KPEMHHsI, OKCHBI XKeJe3a, THOKCHI CephI
YIJICKUCTIBIH Ta3, CepHBII aHTHAPU, OKCHI KPEMHHS
YIJIEKUCIBINA Ta3, IUOKCHU]] KPEMHHS, OKHCH JKese3a
YIJIEKUCIIbIH ra3, CEepHUCTBIN a3, Oyphli ra3

M3BecTHO, YTO OAHUM M3 METOAOB OUYHUCTKH CTOYHBIX BOJ OT HOHOB TSDKEINBI METAIIOB SIBISACTCS KoaryJysiuus. KoarymsHt
cBs3biBaeT MoHbI Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u npyrue u ocaxaaet B Buje ocaaka. Kakoe BemecTBo u3

MPEAIIOKCHHBIX MOXXHO HUCIIOJIB30BAaTh B KAUCCTBC KO&FyJ'IS[HTa?

NaHCO3




Ca(OH)2
CuSO4
HNO3

5.4. MeToauka OLleHKH OCBOCHMS AMCHUILUIMHBI (MoayJis, npakTuku. HUP)

Kputepun orieHKH OTBETOB Ha SK3aMeHe, IIPOBOIUMOM B YCTHOU (opMme.

Ornenka «OTIUYHO» CTABUTCS, €CIU

- Ha TEOPETHUYECCKHIE BOMPOCHI JAHBI pa3BEPHYTHIC OTBETHI, TPH HEOOXOMUMOCTH U3JI0KEH MaTeMaTnieckuil ammapat (GopMyJibl,
rpad¥KH U T.]I.) IPUBEICHBI COOTBETCTBYIOIINE CXEMBI, TaOIHIbI, pUCYHKH U T.J., IPABHJIBHO pellieHa 3aada

- 00YYAFOIIHIACS XOPOIIO OPUCHTUPYETCS B MAaTEPHAIIC, BIaJeeT TSPMHUHOIOTHEH, IPHBOIUT IPUMEPBI, 000CHOBBIBACT,
aHAJTM3UPYET, BBICKA3BIBACT CBOIO TOUKY 3PEHHS [0 aHATU3UPYEMbIM SIBJICHUAM M MPOIIeccaM, MPaBHIbHO MPUMEHSET MOIYICHHBIC
3HAHUS MPH PEIICHUN TPaKTHUECKUX 3a1aq. OTBETHI U3JIaraloTcs CBOOOIHO, YBEPEHHO 0€3 UCTIONBb30BaHMS JINCTA YCTHOTO OMPOca.

Onenka «Xopo1wIoy CTaBUTCS, €CIIN

- Ha TEOPETHIECKUE BONPOCH! IaHHI ITOJTHBIC OTBETHI, HO IMeJla MECTO HETOYHOCTD B ONIPECIICHUH KaKUX-THOO ITOHATHH, SBICHUN
U T.1. 3a7a4a peleHa.

- oOyyaromuiics OpUeHTUPYETCS B MaTepHalle XOpOIIo, HO JOMYCKaeT OMMOKH MU (GOPMYIHUPOBKE, OMMMCAHUH OTAETHHBIX
KaTeropui.

OHeHKa «yI[OB.HeTBOpI/ITeJIBHO» CTAaBHUTCA, CCIIN

- Ha TCOPETUYCCKUE BOIIPOCHI JaHbI O6LLlI/lC HEIIOJIHBIC OTBETHI

- o0yJaromuiics c1abo OPHEHTHPYETCS B MaTepHaje, He MOXKET pelaTh 3a1aud, He MOXKET IPUBECTH IPHMEp, HE MOXKET
aHAITM3UPOBATh M 00OCHOBEIBATE.

Ouenka «HeynoBieTBOpUTEIBHO» CTABUTCS, €CIN

- He pelIeHa 3a7ava ¥ MPaBIILHBIA OTBET JaH Ha OAWH BOIPOC (JI00 HY Ha OINH)

- o0ydJaromuiics B MaTepuae JUCIUIUINHEI IPAaKTHIECKN He OPUEHTHPYETCS, T.€. He MOXeT aTh JAaxke OOIIMX CBEACHHN 110
BOIIPOCY.

Kpurepun orieHKH OTBETOB Ha SK3aMEHE, IPOBOJMMOM B IUCTAHIIMOHHOH hopme B LMS Moodle
90 <TIlporeHT BepHbIX 0TBeTOB < 100 - OTIHYHO

75 < IIpoueHT BepHbIX 0TBETOB < 90 - X0pOI110

60 < IIponeHT BEpHBIX OTBETOB < 75 — yJOBIETBOPUTEILHO

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepaTtypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTEIHN 3armaBue Bubnmoreka W3narenscTBo, o,
JI1.1 | Kopxykos H.I. Oomas 1 HeopraHuJecKas M.: MUCuC; UH®PA-M, 2004
xuMmus: Yue0. mocobue
JI1.2 | TI'munka H.JL O6mas xumus: Yue6.nmocobue M.: Unrerpan-Ilpecc, 2006
JI1.3 |B.B. bynanos, T.H. XuMuyecKkasi KHHETHKA: Jlans, 2014

JlomoBa, B.B. Pei0kun | yueOHOE mocoOue

6.1.2. JlonosiHuTEIbHAS JIUTEPATYPa

ABTOpBI, COCTaBUTEIH 3arnaBue Bubnmoreka WznarenscTBo, rof

JI2.1 |IIumanosnu U.A. Xumust: Metogndeckue M.: Bricm. mik., 2003
yKazaHUsI, Iporpamma,
pCLICHUE THITOBBIX 33124,
MPOrpaMMHPOBAHHBIE BOIPOCHI
JUTSL CAMOTIPOBEPKH U
KOHTPOJIbHBIC 3aTaHuUs ISt
CTYJICHTOB-320YHUKOB
WH)XEHEPHO-TEXHUICCKHUX

( HEXUMHUYECKHUX)
CIIeLIMaJIbHOCTEN BYy30B




ABTOpBI, COCTaBUTETH

3arnasue

Bbubauoreka W3naTenbcTBO, rof,

JI2.2 | A..BepexHoii, Xumus: [Iporpamma, M.: Beicn.mik., 2004
B.1.Endumos, METOJIMYECKHE YKa3aHHUs,
JI.A.TomuHa peleHus 3aja4 1 KOHTPOJIbHbIE
3aJaHus IS CTYACHTOB-
3a0YHUKOB UH)KEHEPHO-
TEXHUUYECKHUX CIIeLaIbHOCTEN
BY30B
6.1.3. Metoanyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnasue Bubnuorexa W3narenscTBO, TOL
JI3.1 | Supmmna T.H. Heoprannueckast xumust: Jla6. Hogotpowurxk, 2006
MIPAKTUKYM
JI3.2 | E.B.Hedp&nosa Ouznyeckas xumus.U.1. HoBorpowunx, 2012
XuMudeckast TepMOIMHAMHKA.
JlabopaTopHbIil MPaKTUKYM
JI3.3 | Cocr. O.JL.JIo6ayeBa u | Xumust. OCHOBHbIE 3aKOHBI: HMCY "T'opnsrit", 2012
Ip. Meron. ykazaHus K
71a00paTOPHBIM padoTaM
6.2. Ilepeyenn pecypcoB HH(POPMALMOHHO-TeJIEKOMMYHUKAUMOHHOI ceTH « AHTepHeT»
31 |H® HUTY "MHUCuC" www.nf.misis.ru
72 | KubepJlenunka www.cyberleninka.ru
D3 | Poccuiickas Hay4dHas neKTpOHHAS OMOIHOTEKA www.elibrary.ru
6.3 IlepeyeHb MPOrpaMMHOIO0 0GecreYeHust
II.1 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.2 |Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.3 | Bbpaysep Google Chrome
1.4 |Microsoft Teams
I1.5 |Bpay3sep Yandex
6.4. IlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U NPOQecCHOHATBHBIX 023 JAHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue Bun OcHaienue

133 VYuebnast  ayauropus  aus  3aHsaTwit | [Ip 1 . - Cucremusiit 610k Intel Core;
JIEKLIMOHHOT'O THUIIA, MIPaKTUYECKUX 1 . - MonuTop LCD;
3aHITHH 1 . - Okpan HacteHHbIid 200x200;

1 . - Beb xamepa Logitech;

1 mwr. - [Ipoexrop Acer P1266;

1 wr. - [logBec 11 mpoekTopa;

1 wr. - YueHnueckas J0CKa;

28 mwit. - CTOM CTyIeHYECKUiA;

1 . - Cron npenogaBaTeIbCKUi;
56 wr. - Crym;

16 . - Xanrozu.

134 VYuebnast  ayauropus  aus  3aHsaTwit | [Ip 1 . - Kommerorep B coope;
JIEKLIHOHHOT'O THUIIA, MIPaKTUYECKUX 1 mr. - IlIpoekrop Acer ¢ IOTOJIOYHBIM
3aHATUI KpEIJICHUEM;

1 wt. - DKpaH Ha LITaTHBE;

1 mrT. - Beb xamepa Logitech;
1 mwt. - Yuennueckas 10cKa;
19 wr. - Cron cTyIeHYeCKHii;
37 wr. - Crym;

3 m. - XKamro3u.
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JIab

I wr. - Kommuexkt o6opyaoBaHus ajst
naboparopun  OOLIE M  HEOPraHW4eCKOM
xumun HO® HUTY MUCuC 04.2.3.0163; 1
IIT.

(Cron-motika aporinas CMCIT 1200, 2 mir.,
cton jaboparopHbiii ¢ smukamu CJIS 1200, 6
mT., Tabyper mabopatopHslii 20 miT., cTeIUIax
JUI XanaToB, | INT., IITaTHB J1aOOPATOPHBIN
MeTajmdeckuii anst Otoperos I19, 5 mr.,
MITaTHB  JTAOOPATOPHBIN U 3aKpeTUICHUS
XUMHUYECKOW Tocyasl W obopynoBanus, 10
IT., Bechl 3JekTpoHHble BVYJI-200, 1 mmr.,
Bechl aHamutmueckue AB-210-01, 1 T.,
IUINTKA  HarpeBaTelbHAs  OJJEeKTpHdYecKas
II3J1, 4mr., mauctumaarop sabopaTopHsIi, |
wr., pH-mMerp craumonapusii DKCITEPT-001
-3, 4 wr., Kocka menoBas, 1 WIT., TEPMOMETP
aneKkTpoHHbId nopratuHeii UT-15 17K, 15
mIT., MarautHas Memanka [19-6100, 15 miT.,
COCYJl KaJIOPUMETPUYECKUH ISl MPOBENCHUS
nabopaTopHbIX paboT Mo TepMoXuMmuH, 15
IIT., OIMIOOBI THTETbHBIE, 15 mT., HaOOp
Mojeneil KpUCTAUIMYECKUX CTPYKTYp s
JeMOHCTpauui, | T., TaliMep 31EeKTPOHHBII
mudposoit mopratusablii RSTO4167, 1 mr.,
KOJUIEKIIMST MUHEPAJOB U 00pa3loB METaJIOB
U1t ieMoHcTpauuid, 15 mr., Tepmomerp Th-
37, 1 mTt, 6apometp Bb-05M HactenHbIH, 1
mT., Tabauna MeHaeneeBa HacTeHHas, 1 IIT.,
TabNMIa pacTBOPUMOCTH HACTEHHas, | miT.,
HaOOp apeoMeTpoB B  KOHTEHHepe  JIIs
xpaneans AOH-1, 1 mr., pedpakTomerp
uudposoit [13-5200, 2mt.)

1 mir. - AxBaauctiuisarop J13-25CTI6;

1 . - MarautHas memanka 04.2.3.00006;

1 . - Mukpomanomerp MMH-240;

1 wr. - ITeur kamepHas HarpeBarenbHas "[IM
-1000";

2 mrt. - Moiika maboparopras JIK-1200;

1 wT. - ['a3oaHanu3aTop MpOIECCOB TOPEHHUs
nopratuBHbIi Testo-300M;

1 wt. - ®otokonopumerp KOK-3KM;

2 mwr. - Buckozumerp BITK-4 1.12;

1 mr. - Buckozumerp BITK-1 0.34.




141 VYuebnas naboparopus "Xumus" JIa6 I mr. - Kommnekc yde6HOro 060pynoBaHUS
JUTSL HPOBE/ICHHS 9KOJIOTHIECKOTO
npaktukyma 04.2.3.0.195;
(MuHB-3KCcTIpecc-1abopaTopus "TTuenxa-
Y/m", lmr, pH-metp, 1 mT., TECT-KOMIUIEKT
PK-BIIK, 1 IIT., KOMILJIEKT TIS
nmabopaTtopHbeIX paboT s ydwamierocs, 14
IIT.)

1 mr. - pH-metp Checker-1;

3 mr. - Koanykromerp Hanna DIST 1;

1 mwr. - Kornykromerp Dist04.2.3.0160;

1 wr. - pH-merp AHUOH-4100;

1 mwr. - pH-merp Checker 1HI98103
KapMaHHBIH;

1 mwr. - Caxapumetp CVY-5;

1 . - [onsipumerp nopratusHseii [1-161;

1 . - Pedpakromerp UPD-464;

2 . - Onexrpomuta (1xoHpOD.);

1 wr. - AxBaguctuiuisarop J3-25 "CII6";

1 wr. - Tenzuomerp K-6 KRUSS;

1 mwr. - Y4eOHO-TabopaTOPHBIA KOMILICKT
"Xumus'";

2 mr. - Ileiikep opOuraneabii  OS-10
YHHUBEPCAIbHBIH;

1 mT. - Bechl aHamIUTHYECKHE DIIEKTPOHHBIE
HTR-120CE,;

1 . - UcTouHnk moctossHHOro Toka b5-45;

6 mr. - Crom mabopaTopHBIi ¢
TEXHOJIOTUYECKOU IIPUCTABKOM.

8. METOAUYECKHUE YKA3AHUSA UISA OBYYAIOIIIUXCA

OcBoeHNe AUCIUILTHHBI MIPEANoNaraeT Kak MpoBeeHUe TPaJUIMOHHbBIX Ay JUTOPHBIX 3aHATHH, TaK U paboTy B 2JIEKTPOHHOU
nHpopMaImoHHo-o0pa3oBaTensHOl cpene HUTY « MUCHUC» (OUOC), 4acThio KOTOPOH HEMOCPEICTBEHHO MIPEAHA3HAYCHHON IS
OCYIIECTBIICHHSI 00Pa30BaTEILHOTO MpoIlecca SBIETCS DISKTPOHHBIN 00pa3oBaTenbHbIl pecypc LMS Moodle. O goctynen no
URL anpecy https:/newlms.misis.ru/ u mo3BOJISIE€T UCIIOIB30BAThH CIIEIMATBHBIN KOHTEHT U 3JIEMEHTHI 2JIEKTPOHHOTO 00YUYEeHHUS 1
JICTaHIMOHHBIX 00pa3oBaTenbHbIX TexHoMoruid. LMS Moodle ucronb3yercst npenMyIecTBEHHO AJIsi ACHHXPOHHOTO
B3aMMOJICHCTBHUS MEX/y YYaCTHUKaMH 00pa30BaTeNbHOTrO Mpoliecca nocpencTBoM cetd «MHTepHeT.

UrtoOsl 3 dexTnBHO UCTIONH30BaTh BO3MOKHOCTH LMS Moodle, a COOTBETCTBEHHO U YCIEITHO OCBOUTH TUCIIUTUIAHY, HYKHO:

1) 3apeructpupoBathbcs Ha Kypc. Jist 3TOro Hy>KHO TIEPEHTH 1O CChUIKE ... JIOTHH M MapoJib COBMAAET C IOTMHOM H MapojieM OT
yaHoro kabunera HUTY MUCuC;

2)B pyOpuKke «B Hagamo» 03HaKOMHTECS C COICPKaHHEM Kypca, BOIIPOCAMH ISl CAMOCTOSTEIIFHON ITOITOTOBKH, YCIIOBHAMHU
JIOIyCKa K aTTecTanuy, (opMoii IPOMEKyTOUHOH aTTecTalny (3a4eT/3K3aMeH ), KpUTEPHUSIMHE OICHUBAHUS U JIP.;

3)B py6puxe «Moxyau», 3aX0/is B COOTBETCTBYIOLIME pa3/ieNibl H3y4aTh yueOHbIE MaTepUalbl, pa3MeIlleHHbIe NTpenoaaBaTeneM. B
T.4. OB30BaThCA INTEPATYPOH, pEKOMEHAOBAHHOM MpENoaaBaTeNneM, NEPEXoas M0 CChUIKAM;

4)B pyopuke «bubmmoTexay BO3MOXKHO IOAOUPATH IS BEITOTHEHHUS ITUCEMEHHBIX Pa0oT (KOHTPOIBHEIE, IOMAITHIAE PaOOTHI,
KypCOBBIE PabOThI/IPOEKTHI) TUTEPaTypy, pasMemernyo B ObC HUTY «MUCHUC;

5)B pyOpuKe «3afaHus» HYKHO 03HAKOMHTBCS C COAEp KaHUEM 3a[jaHusl K MMCbMEHHOM paboTe, CPOKaMU CAAa4U, KPUTEPUSIMHU
OLICHKH. B ycTaHOBIEHHBIE CPOKH BBITOIHUTE PaOOTY(bI), TOATPY3UTH 37€Ch JKe UL MIPOBEPKH. Y JOOHO Ha3BIBaTh (aifi padoThI
clieAyromuM o0pa3oM (Ha3BaHHUE IpeaMeTa (COKpalieHHo), rpymnmna, @10, nata aktyanu3anui (IpH HOBTOPHOM PAa3MEICHUN)).
Hanpumep, Dxonomuka MBanos .M. BMT-19 20.04.2020. Eciu pabota COOEpKUT PUCYHKH, (POPMYIIBL, TO C LIEIBI0 COXPAHCHUS
(hopmaTHupoBaHHus €€ HY)KHO TOArpy»kath B pdf ¢popmare.

Pabora, moarpyxaemast I IPOBEPKH, JOJDKHA:

- coiepKaTh BCE CTPYKTYpPHBIE JJIEMEHTHI: TUTYJIbHBIH JIHCT, BBEICHUE, OCHOBHYIO UYacTh, 3aKII0YEHHE, CIIICOK HCTOYHUKOB,
MPUIIOKEHUS (TIPH HEOOXOAMMOCTH);

- OBITH 0()OpMIIEHA B COOTBETCTBHH C TPEOOBAHMSIMHU.

[IpenopaBatens B TeUCHNE YCTAaHOBICHHOTO CPOKa (He OoJiee Aecs Ty THEl) mpoBepseT paboTy 1 pa3MeInaeT B KOMMEHTapUsIX K
3aJlaHUIO pelieH3HI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTEIbHBIE CTOPOHBI Pa0OOTHI, Tak 3aMedaHus. [Ipy HaTHulK B peLieH3un
3aMevYaHHui U PeKOMEHIAINH, Hy>KHO BHECTH MONPABKH B pabOTy, MOATPY3HUTh €€ 3aHOBO IS IIOBTOPHOH NpoBepKu. I1pu aTom
Ba)KHO CIIEJIUTH 33 CPOKAaMH, B TEUCHHE KOTOPBIX JOIDKHO OBITH BHIOIHEHO 3a1anue. [Ipn HapyIIeHIH CPOKOB, YKa3aHHBIX
IpernofaBaTesieM BO3MOXHOCTb MOATPY3UTH PabOTy OCTaeTCs, HO CHCTEMa BEIBOAUT COOOIIEHUE 0 HapyIIeHUH cpokoB. [To
OKOHYaHUH CEMECTPA MOATPY3UTh paboTy HE IOIydHUTCs;

6)B pyOprKe «TecTb» MPOUTH TECTOBBIE 3aJaHMUs, OCBOMB COOTBETCTBYIOIINIT MaTeprall, pa3MeIleHHBIH B pyOprke « Momymmy;
7)B pyOpuke «OLeHKN» OTCIEKHUBATH CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBsABICHUSN YUTATh O0BIBICHHS, pa3MellaeMble MPernoiaBaTeseM, 1aBaTh 0OPaTHYIO CBsI3b;

9)B pybpuke «OOCyKICHUS» CO3AaBaTh 00CYXKICHHS M y4acTBOBAaTh B HUX (00CY’KAaroTCs OOIIIIIe MOMEHTHI, BBI3BIBAIOLINC
BOIIPOCHI y OOJBIMMHCTBA IPyIE!). JlaHHas pyOpHKa Takke MOXKET ObITh HCIOJIB30BaHA ISl B3ANMHOMN ITPOBEPKH;

10)IposBIATE PeryspHYI0 aKTHBHOCTH Ha Kypce.




IIpenMy1ecTBEHHO 715l CHHXPOHHOTO B3aMMOJICHCTBUS MEXKAY YIaCTHUKaMU 00pa30BaTEIbHOTO MIPOIecca MOCPEICTBOM CETH
«WuTeprer» ucnoipzyercs Microsoft Teams (MS Teams). UToOBI TOJTHOLICHHO HCIIONIB30BATh €I'0 BO3MOXKHOCTH HYKHO
yCTaHOBUTH npriioxkenne MS Teams Ha epcoOHANBHBIA KOMITBIOTEp U TenedoH. CTapocTtaM HY>KHO co3fath rpynmy B MS Teams.
VY4acrue B rpynie no3BoJIseT:

- CIyLIaTh JIEKLUH;

- paboOTaTh Ha MIPAKTHYCCKUX 3aHATHSAX;

- OBITH Ha CBSI3U C MIpEToaBaTeieM, 3a/1aBasi eMy BOIPOCHI MITH OTBEYas Ha €ro BOIMPOCH B 00IIEM YaTe TPYIIBI B pabouee BpeMs ¢
9.00 mo 17.00;

- OCYILICCTBIISITh COBMECTHYIO paboTy Haj JOKyMeHTaMu (BKJIaka «Daiiibr).

[Tpu npoBeneHNN 3aHIATUH B TUCTAHIIMOHHOM CHHXPOHHOM (opMaTe HY)KHO Bcerna paboTaTh ¢ BKIIOYCHHOW KaMepO.
HcknroueHne — eciiy mpemnoiaBaTesb MOMPOCUT OTKIIOYUTh KaMephl 1 MUKPO(OHEI B CBSI3U ¢ OonbIImMy ToMexaMmu. Ha aBatapkax
JIOJKHBI OBITh UCKITIOYUTENBHO AETIOBBIE (OTO.

ITpu npoBeneHNN JIEKIUOHHO-NIPAKTUYECKHUX 3aHATHI BEAETCS 3alUCh. DTO JaeT BO3MOXKHOCTb IIPOCMOTpA 3aHATUS B CiIydae
HEBO3MOXKHOCTH MPUCYTCTBHS HA HEM HJIH MTPH HEOOXOIUMOCTH BHOBb OOPATHTCS K MATEPUATY W 32aHOBO €0 MIPOCMOTPETb.
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