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1. ]_Ie.]'lb OCBOCHHUSA NUCHUIIJINHBI

Leab ocBoeHus TUCHUILUIMHBI — (QOPMHUPOBAHKE Y CTYACHTOB HEOOXOIUMOTO 00bEeMa 3HAHUN H
IMPAKTUYCCKUX HABBIKOB B o0yacTu XUMHUHA I pCHICHUA HpO(l)eCCI/IOHaJ'II)HI)IX 3aZla4 B IMPOLCCCC UX
Oyaymied  mpodecCHOHANBHON  JEATENhbHOCTH,  (opMHpoBaHWE  OOMIEr0  XUMHYECKOTO
MHPOBO33PEHHSI M MOHMMAHUS CYHIHOCTHM XMMHMYECKMX PEaKLMM, XapakTEepHBIX Ul NPUPOJHOU
Cpenpl.

OcHoBHbIE 3a1a4M M CUUILINHDI:

- U3YUCHUC CTYACHTAMU OCHOB XMMHUH U XUMHUYCCKUX MMPOLECCOB,

- OCBOCHHE CTYAEHTAMHU MaTepHuaja 1o CTPOSHHIO ¥ CBOMCTBAM BEIECTBa,

- HCIIOJIb30BAHHUEC CTYJICHTAMU 3HAaHUHA O CTPOCHUHN BCIICCTBA, IMMPUPOAC XUMHUYECKOH CBSI3U B
PA3JIMYHBIX KJIaCCaX XMMHUUYCCKHX COG}II/IHCHI/Iﬁ JUIA IIOHUMAaHUs CBOMCTB MaTCprajIoB U MCXaHU3Ma
XAMUYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKPYXKAIOIIEM MHpE, B T.4. B aTMochepe;

- (opMuUpOBaHHE Yy CTYIEHTOB CIIOCOOHOCTH M TOTOBHOCTH HCIIOJIb30BaTh 3HAHUE OCHOBHBIX
3aKOHOB XMMHHU B HpO(i)eCCHOHaHBHOﬁ JACATCIIBbHOCTU,

- (opMHpPOBaHNE HABBIKOB MPOBEICHUS SKCIEPUMEHTANBHBIX pabOT B XMMHUYECKOH Jaboparopuu,
OCBOEHHE OCHOB JTA0OPATOPHOH TEXHHKH, NPUMEHEHUE HABBIKOB J1A0OPATOPHBIX MCCIIETOBAHHNA B
npodeccroHanbHOM chepe.

2. Mecro qucuumiiunbl B cTpykrype OIIOII 6akanaBpuara

Huctunimuaa b1.B.18 «BBenenune B xumuto armocdepb» OTHOCHUTCS K IUCIUIUIMHAM
BApUATUBHOW YaCTH OCHOBHOM MpodeCCHOHANBHONW 00pa30BaTEIbHON MPOTPAMMBI TTOJTOTOBKH
OakamaBpoB 1o HampaiaeHuto moarotoBku 05.03.05 — «IIpuknamgHas THAPOMETECOPOTIOTHS,
npoduiib NOAroToBKU — «IIpuKiagHas METeOpOIOTUsI».

Jlis ocBoeHHMS JaHHOM AMCUMILIMHBI OOydaroliuecs IOJDKHBI OCBOUTH Kype «XUMUS» B
pamKax cpexHero oopazoBaHusl.

3. Komnerenuuu ody4yaromierocsi, Gopmupyembie B pe3yJbTaTe 0CBOEHMSI JUCUMIIIIHMHBI

Kon Komnerenuus
KOMIIETEeHIIMH

OIIK-1 CriocoOHOCTh MPEICTaBUTh COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE 3HAHHIA
OCHOBHBIX TOJIOKEHHUI, 3aKOHOB W METOJOB €CTECTBEHHBIX HAyK, (DU3UKU H
MaTeMaTUKU

TIK-1 CrocoOHOCTh MOHMMATh pa3HOMACIITAOHBIE SBIEHUS U TPOIECCHl B
atMocdepe, OKeaHe M BOJAaX CYIIM U CIOCOOHOCTh BBIACNATH B HHUX
AQHTPONOIE€HHYIO COCTABIISIFOLIYIO

B pe3yiabTaTe 0cBOeHHSI TUCHUILINH CTYAEHT 10/KEH
3namo:

— HOMCHKJIATYPY U XUMHUYCCKUC CBOMCTBA OCHOBHBIX KJIaCCOB HCOPTaHNUYICCKUX COGI[PIHGHPIIZ;




JIEKTPOHHOE CTPOEHHE aTOMa, 3aBUCHUMOCTH CBOWCTB JIEMEHTOB OT CTPOEHHUS MX aTOMOB,
[lepuonnyeckyro cucreMy xumudeckux snemeHToB J[.M.MenzaeneeBa kak rpaduueckoe
BbIpaxkeHue [lepnoanueckoro 3akoHa;

THUIIBI ¥ CIIOCOOBI 00pa30BaHUs XUMHUECKOW CBS3H;

OCHOBBI TEPMOXHMHUHU U XUMHUYECKON KHHETHKHU;

CrocoOBl BBIPAKEHHUS KOHICHTPAIMH PacTBOPOB, CBOMCTBA PAaCTBOPOB AJIEKTPOJIUTOB M
HEAJIEKTPOJIUTOB;

XMUMHMUYECKUN cocTaB aTMOc(epbl 3eMiIl, 0COOEHHOCTH MTPOTEKAaHUs XUMUYECKUX IIPOLIECCOB
B atMocdepe;

OCHOBHBIE TIPUPOJIHBIC U AaHTPOTIOTEHHBIE MCTOYHUKH TOSBICHHUS W MHUTPALUU TPUMECHBIX
BeIEeCTB B aTMOcdepe.

Ymems:

COCTaBJISITh YPAaBHEHUS XMMHYECKHX PEAKIMHA B COOTBETCTBMU C KJIACCOM HM3y4aeMoOTO
XHMHUYECKOTO COCIMHEHMUS;

COCTaBJISITh YPAaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN JUIST HM3y4aeMbIX
KJIaCCOB XMMHYECKUX COCIUHEHMIA;

paccYMTHIBATH OCHOBHBIC TTApaMETPhl N3y4aeMbIX OOBEKTOB U SIBICHUH.

Bnaoembs:

3aMMChI0 XUMUYECKHMX TEPMHHOB, (DOpPMYI, CUMBOJIOB, 3HAKOB M WHJEKCOB, YpPaBHEHMI
XUMHUUYECKUX PEaKIIHil;

METO/IaMU XUMHUYECKUX PacueToB B paMKax padouell mporpaMMel;

HaBBIKAaMU PaOOTHI ¢ XUMUYECKON yIEOHOM, HAYYHOU W CIIPaBOYHOM JIUTEPATYpPOU;
MeTogaMu  paboTel ¢ JabOpaTOpHOW TEXHUKOW, O0O0OpYyIOBaHHEM, XUMHUYECKUMH
peakTUBaMH{, HaBbIKAMM TPOBEACHUS  HECJOXKHBIX XHMHUYECKHMX OKCIEPUMEHTOB,
a/ICKBaTHBIX PEIICHUSIM MPO(PECCUOHANBHBIX 3a/1a4 B 001aCTH XUMHU aTMOC(EpHI.

OcHOBHBIE MPHU3HAKU MPOSIBICHHOCTH (POPMUPYEMBIX KOMIETEHIIUNA B Pe3y/IbTaTe OCBOCHUS
JTUCLUILTMHBI CBEJICHBI B TAOMIUIIE.

CooTBeTCTBHE ypOBHeﬁ OCBOCHMS KOMIICTCHIIMU NJIAHUPYEMBbIM

pesyjdabTaramM Oﬁy‘leﬂﬂﬂ U KPUTCPUAM UX OLCHUBAHUSA

Oman OcnogHvle npusHaKu nposieIeHUus KOMNnemeHyuu
(yposeHy) (Oeckpunmopnoe onucauue ypoeHs)
0C80€eHUs 1 2 3 4 5
KOMnemeHyuu
Cnabo Cnocoben Brnaneer CnocobeHn  garthb
OPUEHTUDPYE |BBIAEIHUTH OCHOBHBIMHU COOCTBEHHYIO
He TCA B OCHOBHBIE HJEU|HABBIKAMHU PAOOTHI|KPUTUUECKYIO
Vposens 1 BIIA/IeeT ;;I;?’;?HOHO TEKCTa, pa60TaeT c I/ICTO‘IHI/IKVaMI/I Y|OLIEHKY
(MUHIMAITBHbIH) coneprant c KpI/ITI/I‘lef:KOI/I KpI/ITquCKOIV/I U3y4aeMoro
. JUTEpaTypol  |JTUTepaTypoit Marepuana
He Crocoben Crocoben MoxeTt
He ymeeT g inenger nokasarb NpeJCTaBUTh COOTHECTH
OCHOBHBIE  |OCHOBHYIO HJICIO |KITFOUEBYIO OCHOBHBIE MJIEU C




uaen B Pa3BUTUU npolieMy B  €€[COBPEMEHHBIMHU
CBS3M C JAPYTHMH|IIPOOIEeMaMu
npoieccamu
3naet ocHoBHBIE ([loHUMaeT Criocoben
paboune cneuupuKy BBIJICJIUTD
H Homyckaer  |kareropum, OCHOBHBIX pabOuuX |XapaKTepHbIN
©3HACT\rpy6ere 0JIHAaKO He KaTeropui aBTOPCKUI
OLMOKH OPUEHTHPYETCS TI0IX0J1
B UX crieruduke
Bmaneer CBo0OogHO Crocoben
[Tnoxo nprueMamMmu u3JiaraeT CpaBHUBATH
OPHUEHTHPYE |ITOMCKA U MarepHall, OJIHaKO |KOHIICTIIINH,
He TCA B CHUCTEMaTHU3aIlNH |HE IEMOHCTPHUPYET |apryMEHTHPOBAaH
BIIAZIeET TCPMHUHOJIO | g0 He crTOCOOEH [HABLIKOB HO U3JIaraer
ran CBOOOIHO CpaBHEHUS Marepua
COMCPIAHM | o 105K HT OCHOBHBIX UJIEH 1
1 MaTepua KOHIEMIIHI
Boinensier Cnocoben AprymeHTHpoBaH
KOHKPETHYIO BBIJICJIUTH U HO TPOBOJIUT
VposeHs 2 Beiensger  |mpoGnemy, CpPaBHUTH cpaBHeHHev
(6a30BbIi) He ymeer I(/)I;I;I(/)IBII{:(;IZ . OJIHAKO KOHLICIIIINH, HO KOHHCHHfII/I o
’ U3IUIIHE UCTIBITHIBAET 3aJJaHHOM
BUIIAT YIPOILAET €€ |CIOKHOCTH C MX  |IpoOIIeMaThKe
npobiem MPaKTUYECKON
MIPUBA3KOMN
Moxer 3HaeT ocHOBHBIE  [CriocoOeH
U3TI0KUTH OTJINYUS BBIJICTTUTH
Tlonyckaer OCHOBHBIE KOHIIEMIIHIA B crnernupuKy
He 3naer MHOLO paboune 3aJaHHOU KOHIIEMIINN B
OLINGOK KaTeropuu poOJIeMHO 3aJaHHOM
obmactu poOJIeMHO
obnactu
B o0mmx Bumut ucrounukn |CriocodeH
yeprax COBPEMEHHBIX IPaMOTHO
MOHUMAET npoOieM B 000CHOBATH
OpueHTHpy |OCHOBHYIO 3a/laHHON 00JIaCTH |COOCTBEHHYIO
CTCi B UIEer0, OJHAKO aHalin3a, BJIaJIeeT |MMO3UIUI0
Vposens 3 He TCPMHUHOJIO  |[110X0 HoaX0JaMH K UX OTHOCHUTEJIbHO
(MpO TBHHYTHLH) BllanceT \r'Mu n CBSI3BIBACT €€ C  |PCLICHHIO perieHus
COACPHAHN | cyipecTRytoIE COBPEMEHHBIX
" 17} npoOiem B
poOIeMaTHKO 3a/laHHOM
71 obmactu
He ymeer |BBLACIACT MoxxeT noHATs  |BeisABiIsieT CBoboHO
OCHOBHBIE  |TPAKTUYECKOE |OCHOBAHUS OPUEHTUPYETCA B
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HUJICH, HO HE

Ha3HA4YCHUC

3aJaHHON 00J1acTH

3aIaHHON

BUJIUT UX B |0OCHOBHOM HJICH, |aHAIH3a, TOHUMAET |00IacTH aHAIN3A.
PasBUTHH HO ee npaktuyeckyro ([lonumaer ee
3aTpyAHSETCS  |IICHHOCTh, OJIHAKO |OCHOBAHHUS U
BBISIBUTH €€ UCTIBITBIBACT YMEET BBIJICITUTh
OCHOBAHUS 3aTpy/JHEHHS B MPAKTUIECKOE
OTTMCaHUU 3HAYCHUE
CJIO’KHBIX 0OBEKTOB [3a/IaHHOM
aHajamsa obnactu
Crocoben 3HaeT 0OCHOBHOE MoskeT naTh
U3JIOKUTH coJiepIKaHue KPUTUICCKUH
JOITYCKaeT
OCHOBHOE COBPEMEHHBIX aHaJH3
OIITNOKH N
mpu CoJIepIKaHue HAYYHBIX UJICH B |COBPEMEHHBIM
He 3naer BoieIcHuy | COBPEMEHHBIX paboueit obmacTi  |mpodieMam B
paGoueit HAyJIHBIX UJICH B |aHAIN3a, 3aJTaHHOMN
061acTi paboueit Croco0eH ux obnacTu
aHaM3a obnactn COITOCTAaBHTH aHa3a
aHaJM3a

4. CTpyKTypa U coJep:kaHue JUCHUILIHHbI

OO0mast TpyAOeMKOCTh TUCIHUIUIMHBI «BBeneHue B XuMuI0 atMocdepbl» JUIsl HarnpaBiIeHUS

nonroroBku  05.03.05

«ITpuknagnas
METEOpOJIOTHsI», O4Hasi ¢opMa OO0ydeHUS,

TUAPOMETECOPOJIOT U,

poQuIb

«ITpuknannas

cocraBigeT 5 3aueTHrIXx emunui, 180 uwaca. M3 Hux:
KOHTaKTHas paboTa ¢ oOyuyarommumucs — 70 qacoB, camocrositenbHas padota — 110 gaca.
O0beM TUCUHMIVIMHBI IO BUIAM YYeOHBIX 3aHATHI B aKaJIeMUYECKHX Yacax

06vém Jucyunautbol Ounas gpopma obyuenus - 6ce2o 3aounasn hopma 0byuenus -
yacos 8ce20 uacos

Oowas TPYHOOEMKOCTh 180 180
JMCUIUTUTHHBI
KonTakTHas pabora
oOyuarouxcs ¢
npenoaaBaTeneM (1o Buam 70 20
ayJMTOPHBIX YUECOHBIX
3aHSTHIA) — BCETO:

B TOM YHCJIE:

JIEKIIUHA 28 8

MIPaKTUYECKHE 14 -

3aHATUS

JIaGopatopHble pabOThI 28 12
CamocrostenbHas padoTta 110 160
(CPC)

KOHTPOJIb - +
Bua npomexyrouHoit 3auer (1 cem.); DKk3ameH (2 ceMm.)




aTTecTaluu
(3aueT/>K3aMeH)

Ok3ameH (2 ceMm.)

4.1. CTpyKTypa AUCHUNJINHBI.

Ounas ¢popma o0yuenust
2019 r. nabopa

Buasbl yueoHoii
padoThl, yac.

DopMBI
=9 = z
N Pasnen 3! 3 s | = TeKyuero ®opmupyembie
@ =
® 5
n/n AMCIHMITMHBI = | E|E8= SE KOHTPOJIsI KOMIECTCHIH
O | E|ezH Eo
£ |EE2 S%
Y
2 |2E3 E& ycrneBaeMocTH
oM &
© o =
S =
= =
@)
Tema 1. OcHOBHEBIE - . OIIK-1 TIK-1
|| momwTia u saxomst | | . . posepka KOHCHeé(Ta TICKITHIA;
CTHBII ONpoC, OOCYXICHHE
S Yy poc, YKI
Tema 2. Ctpoenue [Tposepka koncnekTa nekruii; |OINK-1 T1K-1
aToMa M CTPYKTypa YCTHBIN OIpoc, 00CYKIEHUE;
[Tepuonuueckoit [IPOBEPKa TETpaau I
CHCTEMEI 1a00paTOPHBIX PabOT;
XHUMIYECKHX IIPOBEPKA JOMAILIHET0 3a/1aHuUs
2 1|2 4 9
3JIEMEHTOB A.N.
Menneneena,
CTPOEHHE AaTOMHBIX
a1ep,
pazinOaKTUBHOCTb
Tema 3. OcHOBHBIE [IpoBepka koncmnekra nexuii; |OIIK-1 T1K-1
KJIacChl YCTHBIN o1poc, 00CyKIeHuE;
3 HEOPraHUYECKHX 1] 2 6 10 | mpoBepka TeTpaau I
BEILECTB n1abopaTopHbIX paboT;
IIPOBEpPKA JOMAILIHET0 3a/1aHuUs
Tema 4. [IpoBepka koHcnekTa aekumii; |OIIK-1 TIK-1
XuMHUECKasi CBsI3b YCTHBIN onpoc, 00CyKIeHuE;
4 1|2 2 10 | mpoBepka TeTpaau Ui
71a00paTOPHBIX PabOT;
IPOBEpPKa JOMAIIIHET0 3a/1aHUs
Tema 5. OcHOBBI [IpoBepka koncnekra aekumii; |OIIK-1 TIK-1
5 | XUMHUYECKOM 1|2 2 10 | ycTHBII ompoc, oOCyXIeHue;
TEPMOAVUHAMUKHU IIPOBCPKa TCTpaau JUIA
71a00paTOPHBIX PabOT;




Buasbl yueoHoit
pabdoTsl, yac.

DopMBI
No Pa3nen = 5 @ ;“: TeKylero
9 2 § = ®opMHupyeMble
n/n AMCIHMILTMHBI Z | E|EZE E 8 KOHTPOJIA KOMITETENIIH
S | 223 § = ycIeBaeMoCTH
SE | 2
=518
)
IIPOBEpKa JOMAIITHETO 3aaHUs
Tema 6. OcHOBBI [IpoBepka koncnekra nexkiuii; |OIIK-1 T1K-1
XUMHYECKOH YCTHBIM OTIPOC, O0OCYXKICHUE;
6 | kuHmeTHKH 1|2 2 10 | mpoBepka TeTpaaH IS
1ab0paTOPHBIX padoT;
IIPOBEpKa JOMAITHETO 3aJaHUs
Tema 7. OOmwue [IpoBepka koncnekra nexknuii; |OIIK-1 T1K-1
CBEICHHUS 0 YCTHBIA OTIPOC, O0OCYXKICHUE;
pactBoOpax, IMPOBEpKa TETpAIAU MJIA
7 | coco6ur 11| 2 4 6 | mabopaTopHBIX paboT;
BLIpaKEHUS IPOBEpPKa JOMAIIIHET0 3a/1aHus;
KOHIEHTpAIHH KOHTpPOJIbHAs paboTa
pacTBOpOB
Tema 8. CpoiicTBa [TpoBepka koncnekra nekuui; |[OINK-1 TIK-1
pacTBOpOB YCTHBIH onpoc, 00CyKIeHue;
3JIEKTPOJIUTOB U [IPOBEPKa TETpaaun I
HE3JICKTPOJIUTOB. 11abopaTopHbIX PaboT;
KoHCTaHTa U’ IIPOBEPKA JOMAILIHET0 3a/1aHuUs
8 | cTeneHb 2 | 2 2 10
JMCCOLIMALIUY.
OO6meHHbIE
peakuuu B
pacTBopax
JIEKTPOJIUTOB
Tema 9. HMonHoe [IpoBepka koHcnekTa aekumii; |OIIK-1 TIK-1
IIPOU3BENCHUE YCTHBIN onpoc, 00CyKIeHuE;
BO/JIBL. IpOBEpKa TeTpaau A
9 | Bonopoansrit 2 | 2 2 6 | 1abopaTtopHbIX padoT;
MOKa3aTeb. IPOBEpPKa JOMAIIIHETo 3a/1aHUs
[Ipoussenenue
PacTBOPHUMOCTH.
I'mpponus coien
10 | Tema 10. 2|2 2 6 | IIpoBepka xkoncnekra nekuuii; |OIIK-1 TIK-1
OxucnurenpHo- YCTHBIN o1poc, 00CyKIeHuE;




Buasbl yueoHoit
pabdoTsl, yac.
DopMBI
No P =" = §
} asaed § 2 = 2 Texymero ®opmupyemble
n/n MUCHUTLTAHBI s | = EE = E 8 KOHTPOJIs KoMMETEH 1
= | 8E3 § = ycneBaeMoCTH
SE |2
= <
S o
BOCCTaHOBHTEIHHBI MIPOBEPKa TETPATH JIIs
€ peaxIuu 1abopaTOPHBIX padoT;
MIPOBEPKA JOMAIITHETO 3aaHus
Tema 11. OcHoBHI [Iposepka koncnekra nexiuii; |OIIK-1 T1K-1
BIEKTPOXUMHH, YCTHBIA OTIPOC, O0OCYXKICHUE;
11 | snexrponms 2 | 2 2 4 | mpoBepka TeTpaau IS
1ab0paTOPHBIX padoT;
MIPOBEPKA JOMAIITHETO 3aaHus
Tema 12. [IpoBepka koncnekra nexnuii; |OIIK-1 T1K-1
BBeaenue B xumuro YCTHBIA OTIPOC, O0OCYXKICHHE;
12 | xoMIUIeKCHBIX 2 | 2 2 6 | mpoBepka TeTpaay A
COeTHHEHHT 1a60paTOPHBIX padoT;
IIPOBEpKa JOMAITHETO 3aaHUs
Tema 13. [TpoBepka koncnekra nekuuit; |[OINK-1 TIK-1
[ToBepxHOCTHBIE YCTHBIA OIIPOC, O0OCYXKICHHE;
SIBJICHUS U IIPOBEpKa TETpAIU 1A
13 2|2 2 6 | nraGopatopHbx paboT;
aJIcopOoITus. patop paboT,
KOJIIOMHbIE IIPOBEpKa JOMAITHETO 3aaHUs
CUCTEMBI.
Tema 14. [IpoBepka koncmnekra nekuii; |OIIK-1 T1K-1
XuMUYeCKUit YCTHBIH OIpoc, 00CYXACHUE;
cocTaB atMocdephl, pOBEpKa TETPaIH s
14 | ra3sl U Boja B 21 2 6 8 | maboparopHbix paboT;
aTMocdepe, pOBEpKa JOMAIITHETO 3a/1aHus;
XMMHYCCKHUC KOHTpPOJIbHAs paboTa
MPOIIECCHI B
aTMocdepe
UTOoro 28 | 42 | 110
180

3aouHas popma o0yueHust




2019 r. Habopa

Buasbl yuebHoit
padoTsl, yac.

DopMBI
=¥ = 2
Ne Pa3nen = 22 | B TeKyIlero ®opmupyem
) L & 2 ble
S | =238 5
n/n AUCHUIIJIUHBI 2 = | ed = g [ KOHTPOJIAA KOMIIeTCHIIMHA
O | H|eZH g
2558 3¢
%]
2 223 5& ycneBaeMoCTH
e &
© o =
== |8
o
Tema 1.
OcHoBHbIE
TIOHATHUSA "
3aKOHBI XUMUHU.
Tema 2.
Crpoenue aroma
" CTPYKTypa
[Tepnoanueckoit [IpoBepka KOHCIIEKTa
CHUCTEMBI JICKITUH;
XUMUUYECKUX YCTHBIﬁ or11pocC, OIIK-1 TIK-1
anementoB JI.W. 00CyxICHHE;
1 MeHieneeBa, 1]2 2 40 | TIPOBEpKA TETpanU A
cTpoeHHe 1a00paTOPHBIX padoT;
ATOMHBIX  s71€D, pOBEpKa JOMAITHETO
3aaHus
PaanoaKTUBHOCTh
Tema 3.
OcHoBHbIE
KJIaCChI
HEOPraHUYECKUX
BEIIECTB
Tema 4. [IpoBepka KoHCIIEKTa OIIK-1 IIK-1
Xumudeckas JICKIIHIA;
CBSI3b. YCTHBIH OIpOC,
o0cyxeHue;
Tema 5. OcHOBEI NpOBEPKA TETPAIN IJI
2 | XUMHUYeCKOH 112] 2 |40 | naboparopHbix paboT;
TEPMOJUHAMUKH. MPOBEPKA JOMAIIHETO
T 6.0 3a/IaHMsl; IPOBEPKA TETPAIN
ema 0. C?OBH JUIsl TabOpaTOPHBIX padoT;
XUMUYECKON
KUHETUKU




n/n

Pa3pen

JTUCIHHUIIINHEI

Cemectp

Buasbl yuebHoit
padoTsl, yac.

Jlekuu

JlabopaTopHble u

MNPAKTHYIECCKHUC

RAHATUA
CaMocTofTeILHAA
padoTa

DopMBI
TeKYIIero
KOHTPOJIA

ycneBaeMoCTH

DopMupyemM
ble
KOMIIeTeHIIUH

Tema 7. OOmue
CBEJICHHS 0
pacTBopax,
CIIOCOOBI
BBIpAKEHUS
KOHIICHTpaLH
pacTBOpPOB.

Tema 8.
CaoiicTBa
pacTBOpOB
AJIEKTPOJIUTOB U
HEDJICKTPOJIUTOB.
Koncranra u
CTENCHb
JACCOIIMAIIHH,
OOMeHHBIE
peakuu B
pacTBopax
AIEKTPOJIUTOB.

Tema 9. Honnoe
MPOU3BEJICHUE
BOJIBL.
Bomopoansrit
IO0Ka3aTeb.
IIpoussenenue
pacTBOPUMOCTH.
I'maponus couen.

Tema 10.
OKMCIIUTEIIHFHO-
BOCCTAHOBHTEIIbH
bI€ PEAKIIUU

40

[IpoBepka KOHCIIEKTa
JICKITUH;

YCTHBIH OIpOC,
00CYyXICHHE;
IpOBEpKa TETPaIH s
1ab0paTOPHBIX padoT;
pOBEpKa JOMAITHETO
3a/1aHus,;

KOHTpOJIbHAs paboTa

OIIK-1 IIK-1

Tema 11.
OCHOBEBI
ANEKTPOXUMUH,
ANEKTPOJIH3.

40

[IpoBepka KoHCTIEKTa
JICKIIU;

YCTHBIH OIIpOC,
o0cyxaeHue;

OIIK-1 TIK-1
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Buabl yueoHoi
padoTsl, yac.

DopMBI

TeKYIero ®opmupyem
blI¢
KOHTPOJIsI KOMINeTeHIHH

No Pa3pen

n/n JAUCHHUIIIMHBI

Cemectp

ycneBaeMoCTH

Jlekuu
JlabopaTopHble u
NMpaKTHYECKHE
RAHATUA
CaMocTofTeILHAA
padoTa

Tema 12. MpOBEpPKA TETPAIU IS
BBenenue B 1abopaTopHBIX padoT;
XUMHFO IIPOBEpKa JOMAIITHETO
KOMILIEKCHBIX 3aJIaHuA,; KOHTPOJIbHAA

COCTMHCHM. pabota

Tema 13.
[ToBepxHOCTHBIE
SIBJICHHS 71
azcopoIusi.
Komnounusie
CUCTEMBI.

Tema 14.
XHUMHUYECKUI
COCTaB
atMoc(epsl, Ta3bl
u BOJIA B
atmocadepe,
XUMHYECKHE
MIPOLIECCHI B
atmocdadepe.

UTOIro 8| 12 | 16

180

4.2. Conepxanue pa3iesi0B IMCUUILTHHBI

Tema 1. OcHOBHBIC MOHATHSA ¥ 3aKOHbI XUMHH

XHUMHS Kak pas3fesl €CTECTBO3HAHUs, H3YYalOIIMH IPOLECCHl IPEBPALLECHUS BELIECTB U
XUMUYECKYI0 (OPMY JBHKEHHS MAaTEPUH.

OcCHOBHBIE XMMHUYECKHE MTOHATHS: aTOM, MOJIEKYJIA, MOJIb, SKBUBAJIEHT, XUMUYECKasi PEaKIIMsL.
OcHOBHBIE 3aKOHBI XMMHUH: 3aKOH ABOTaipo, 3aKOH COXPaHEHMsI MacChl, 3aKOH KBUBAJIEHTOB U JIp.

Tema 2. Crtpoenue atoma M cTpykrypa Ilepuoamyeckoil cucTeMbl XHMHYECKHX
3jemenToB .M. MenaeneeBa, CTpOCHHE aTOMHBIX siiep, PAAHOAKTUBHOCTD
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[lepromuyecknii 3aKOH KaK OCHOBA MEPHOAMYECKON KIAcCU(DUKANMHU XUMHYECKUX
aneMeHToB. CoBpeMeHHbBIC TIPECTABIICHUS O CTPOCHHH aToMa. KBaHTOBBIE YnCiIa, MX PU3NICCKUI
CMBICJI. DHEPrusi 3JEKTPOHOB B aToMme. Cxema KBAHTOBAHMS SHEPIHH AJIEKTPOHOB MO YPOBHSAM U
noxypoBHsM. [lpunnun Ilaymu. IlpaBuna Xynma u  KineukoBckoro. Ilonstus o ¢dopmax
AJIEKTPOHHBIX 00JIAKOB: S-, P-, d-, f-3eMeHThI, IOHATHE 00 3IEKTPOHHBIX aHANOTax. CBA3b MEKIY
ctpykrypoit IICO u crpoennem atoma. OU3UYECKUI CMBICI HOMEpa T'PYMIbI, HOMEpa IMepHoja.
[lepnoAMYHOCTH KUCIOTHO-OCHOBHBIX M OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB 3JIEMEHTOB U
ux coenunennii. [Tonoxxenne B [1CD riaBHBIX 31eMeHTOB rupochepsl, aTMoc(epsl, OHOTEHHBIX U
PaIMOaKTUBHBIX 3JIEMEHTOB. [lepnoAMUHOCTh U3MEpPEHUsI aTOMHBIX M MOHHBIX PaUyCOB, CTCTICHU
OKHCJICHUSI aTOMOB DJIEMEHTOB. OHEpPrusi HWOHHW3AlUM, OJHEPTUs CPOJCTBA K DIEKTPOHY,
OTHOCHTEIbHAS 3JIEKTPOOTPUIIATEIHLHOCTD; MX 3aBUCUMOCTH OT IMOJI0XKeHus nemenTa B [1CO.

Tema 3. OcHOBHBIE KJIACChl HEOPTAHNYECKUX BellleCTB

[IpocTeie BemecTBa M XUMUYECKHUE coequHEHHS. JIByxaroMHuble ra3bl. Okcuabl. KucmoTsl.
OcuoBanus, Comm. CBolcTBa BCeX KIIAaCCOB XHUMHUYECKHX coeauHeHnii. Peakumu oOMeHa.
Howmenknarypa kucior, conen.

Tema 4. XuMuueckas cBsi3b

Tumbl XUMUYECKOW CBsI3M (KOBaJ€HTHAs, MOHHAs, BOJOPOJHAs). BaleHTHBIE >JIEKTPOHBI.
HopmansHOe ¥ BO30OYXIEHHOE COCTOSHHE DJEKTPOHOB B aTOME. OHEPreTHYECKUE W
T€OMETPHUUECKHE TTapaMeTPhl XUMHUECKOW CBSA3U. Teopuss XUMHUYECKOH CBSI3W B METOJIE BAJICHTHBIX
ceszeit (MBC). OOMeHHBIM U TOHOPHO-AKIETITOPHBINA CITOCOOBI 00pa30BaHUsT KOBAJICHTHOUW CBSI3H.
CBoiiCTBa KOBAJIGHTHOU CBSI3H (MPOYHOCTH, JJIMHA, HAMPABIECHHOCTH, KPATHOCTD, HACHIIIAEMOCTb).
[ToHATHE O KOBAIEHTHOCTH 31eMeHTa. [lonspHble U HENMosIpHbIE MOJEKYJIbl. JIMMOJBHBI MOMEHT
MoJieKkynbl. Teopus ruGpuau3aluy 3JIEKTPOHHBIX opOuTanei u reomerpus Mojekya. CurmMa- u nu-
cBs3u. OCHOBHBIE TIOJIOKEHHUS METOJAa MOJICKYISIpHBIX opoOutaneit (MMO). Cas3piBaromue u
paspeixiisomine MO. DHepreTuyeckue AuarpaMMbl TOMO- U T€TEPOSIEPHBIX MOJIEKYI (Ha IpuMepe
02, CO, N2, NO). NonHas cBsI3b Kak MPEACIbHBIA ClIydail TOJISIPHOM KOBAJIEHTHOM CBSI3H.
CaolicTBa MOHHOW CBs3UM. BopopoaHasi CBsA3b M aHOMaJIbHbIE CBOMCTBa BOJbI. CpaBHUTENbHAs
YCTOMYHMBOCTh OCHOBHBIX MPUPOJHBIX KOMIOHEHTOB. [losspu3anus MoIeKya U MEeXMOJIEKYIISIpPHbIE
cBsa3u B3ammojeinicteust (Cuinbsl Ban-pep-Baanbca). Kpucrammnueckoe u amopdHoe cocTosiHHE
BEIIECTBA. THWIbl KPUCTANIMYECKUX PELIETOK (aToMHas, HOHHas, MoJyekyispHas). JKuukoe
COCTOSIHME BEIIECTBA.

Tema 5. OcCHOBBI XMMUYECKOIl TEPMOTUHAMUKH

OCHOBHbBIE TMOHATHA TEPMOJUHAMUKH: TEPMOJMHAMHMYECKAs CHUCTEMA, €€ HadyallbHOE H
KOHEYHOE COCTOSIHME, TMapaMeTpbl CHCTEMbI, COCTOSIHME€ paBHOBecus. Kiaccudukarms
TEPMOJIMHAMUYECKUX CHUCTeM (HM30JIMpOBaHHAsA, 3aKpbITas, OTKphITast). [loHstue o QyHKIIUN
COCTOSIHUSI. BHYTpeHHsISI 3HEprusi, SHTaJbIMS, SHTPONUA KaK (YHKIHH COCTOSHUS CHUCTEMBI.
N3oxopHble 1 n300apHBIE MPOLIECChl. JK30- U dHA0TepMUYeckre peakiuu. CTaHAapTHbIC YCIOBHUS.
DOHTaNbIUK U SHTPONHHM OOpa3oBaHMs XUMHYECKUX BemecTB. CBoOoaHbie sHepruu ['nb6ca u
I'enbmronsna. 3akon ['ecca. Kpurepun camonpou3BOJbHOTO NIPOTEKAHUS XUMUUYECKUX ITPOLIECCOB.
TepMOAMHAMUYECKUM pacueT XUMUYECKOU PEAKLIUH.

Tema 6. OCHOBBI XMMU4€CKOH KHHETUKH

Xumnueckasi KuHeTuka. CKOpOCTh XMMUYECKUX peakuuid. DakTopkl, BIUAIOIMINE HA CKOPOCTh
peakiuu. 3akoH aeicTByomuUX Macc. KoHcTanTa ckopoctu U ee pusndeckuii cMmbici. [Ipumenenue
3aKOHA JCHCTBYIOIIMX MacC JJsi TOMOTE€HHBIX M Te€TepOTeHHbIX cHCTeM. CIOKHbIE pEeaKlHH:
napajuieJbHble, MOoCIeA0BaTeNbHbIE, CONPSKEHHbBIE, LIENHbIe. BausHue teMepaTypsl Ha CKOPOCTb
peakiuu. [IpaBuno Bant-I'odda u obnacte ero mpumeHenus. YpaBHeHHE AppeHUyca. JDHEprus
aKTUBAIlMM XMMHMUYECKOTO Ipoliecca. AKTUBUPOBAHHBIM KOMILIEKC. ['OMOTEHHBIA M T€TepOreHHbIN
KaTaus.

OOpaTuMble U MPAKTUYECKH HEOOPATUMBbIE XUMHUECKUE PEaKIUU. XUMUYECKOe PaBHOBECHE.
KoHncranTa paBHOBecus U ee gusndeckuii cmbica. CMeneHne XUMUYECKOTO PAaBHOBECHSI, TIPUHIIUTI
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Jle Illarense. PaBHOBECHE B TOMOTEHHBIX U I'E€TEPOreHHbIX cucremax. Pa3oBas quarpaMMa BOJBI.
[IpaBuno ¢a3 I'm66ca. IIpuMepsl TOMOTEHHBIX M TE€TEPOr€HHBIX PAaBHOBECHBIX IPOIECCOB B
IIPUPOJIHOM Cpelie.

Tema 7. OOmme cBedeHMsI 0 PpacTBOpPax, CcHoco0bl BbIPasKeHWs KOHIEHTPaLMii
pPacTBOpOB

O6uue cBenenus o pactsopax. JKuakue v TBep/ble pacTBOpbl. PacTBOpUMOCTh. 3aBUCUMOCTh
PacTBOPUMOCTH OT HPUPOJIbl PACTBOPUTENS], PACTBOPEHHOIO BEIECTBA, IABJICHUS U TEMIIEPATYpBHI.
PactBopumocTs razos. 3akoH I'enpu-/lanbroHa.

Bona xak pactBopurenb. CtpoeHue MoJieKyabl BOAbl. CTpyKTypa >KMJIKONW BOJbI U JIbJA.
[IpupoaHbie BOJIHBIE PACTBOPBHI.

CriocoObl BBIpaX€HHUSI KOHLIEHTpalMid pacTBOPOB (MOJSIpHAas, MOJSUIbHAs, MaccoBasl JOJ,
MOJIbHAS J10JIsl, MOJISIpHAsl KOHILIEHTpaLMsl SKBUBaJeHTa). MuHepaau3aus U COJIEHOCTb IPUPOIHBIX
pacTBOpOB.

Tema 8. CBoiicTBa pacTBOPOB 3JIeKTPOJHUTOB U HEYJIEKTPOJIUTOB. KoHcTaHTa U cTeneHb
aucconuanu. O0OMeHHbIe peakuuu B pacTBOPax 3JIeKTPOJIUTOB

PactBopel  anektposuroB.  Teopuss  3NEKTpoaMTHYECKOW — auccouuaruu.  CreneHb
auccouuanuu. JleneHune 5IEKTOPONMTOB Ha CWIbHBIE M cjaOble IO CTENEHU JAUCCOIHAIUU.
KoncranTa guccoumanuu. CBsizb MeEXIy KOHCTAHTOM AMCCOIMAIIMU M CTENEHBIO JUCCOLMAINU —
3akoH pazobaBneHuss OctBasbga. OCOOEHHOCTM NPUMEHEHHUS 3aKOHOB HEJJIEKTPOJIUTOB K
pa30aBIIEHHBIM pacTBOpPaM JJIEKTPOIUTOB. M3oToHMUeckuii kodhdUIIMEHT. YpaBHEHHE CBS3H
MEXAY M30TOHHUYECKUM KOA(PPUIIMEHTOM U CTeNeHblo auccounanuu. CTymeHuaTas TUCCOLMALUS
MHOTOOCHOBHBIX ~KHCJIOT M MHOTOKHCIOTHBIX OCHOBaHMi. [luccoumamusi amdoTepHbIX
3n1eKTpoIuTOB. COCTOSIHME CHIIBHBIX 3JEKTPOJIUTOB B pacTBope. [loHsATHE 00 aKTUBHOCTH HMOHOB,
ko3 urmenTe akTHBHOCTH, MIOHHOM CHJIE PACTBOPOB.

Tema 9. HonHoe mnpousBeneHue BOAbl. Bomopoanbiii mokasarenn. I[lpou3Benenue
pacrtBopumoctu. I'maposn3 cosei

DneKTpoauTHUecKas Jauccoluanus Bojabl. Bopopoausiii mokaszarens. [lonstue 006
uHaukaTopax. Meroasl onpenenenus pH pactBopos. Hanpasienue peakiuii oOMeHa B pacTBopax
91eKTpoJnuTOB. COCTAaBIEHHE MOJIEKYISIPHBIX W HOHHO-MOJIEKYJSIDHBIX YPaBHEHUW peakuui
obmena. ['maponus coneil. CreneHp ruapoinsa, KOHCTaHTa TUapon3a. PakTopsl, BIMUSIOMINE Ha
cTenenb runaponusa. HeoOpartumelil rugponus. I'maponus cosieit MHOTOBaJIGHTHBIX MOHOB. Pacuet
pH B pactBopax coJieid, MOoABEPraIUXCcs TUAPOIN3Y. 3HAUYEHUE THAPOIN3a Ui XapaKTEPUCTUKU
KHCIIOTHOCTH MPUPOHBIX BOJ 1 aTMOC(EPHBIX OCATKOB.

Tema 10. OkuCIUTEIHLHO-BOCCTAHOBUTEIbHBIE PeAKIIHU

OnpeneneHue  CTENEHH  OKUCJIEHHOCTH  3JeMeHTa B coeauHeHuu.  Okwuciureny,
BOCCTaHOBUTEJIH; BEIIECTBA, 00JIaal0IINe OKHCIUTEIbHO-BOCCTAHOBUTEILHOM JIBOWCTBEHHOCTHIO.
CocraBiieHHE ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.

Tema 11. OcHOBBI 3JIEKTPOXMMHUH. DJIEKTPOJIU3

OCHOBBI 27€KTPOXUMHH. Teoprs TaabBaHUYECKOIO 3JIEMEHTA. JJIEKTPOAHBIE NOTEHLNAbI.
VYpaBuenne HepHcra. Onextponnsle peakuuu. CTaHIApTHBIM DJIEKTPOJHBIM TMOTEHIUAN Kak
XapaKTEepUCTHUKA XUMUYECKOW akTUBHOCTH MeTtaiioB. Kopposuss MeramnoB. CraHnapTHBIM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIN MOTEHIUAL.

DNEKTPOIN3 pacTBOPOB M PACIIABOB AJIEKTPOJIMTOB. ONpeneneHue HanpaBlIeHUS PEaKLUil
OKHCJIEHUSA-BOCCTAHOBJICHHUSL.

Tema 12. BBegenue B XHMHIO KOMILTIEKCHBIX COeTHHEHU I

KommnekcHele coenuHeHnsa. CTpyKTypa KOMIUIEKCHBIX COeAMHEHUH. lleHTpanbpHbIE
KaTHOHbl M Jjura"jasl. KoopauuaruonHoe uucio. W3omepuss komruiekcoB. Kiaccuduxanms,
HOMEHKJIaTypa M CBONCTBAa KOMIUIEKCHBIX CO€IMHEHHUH. Jlucconmanus KOMIUIEKCHBIX HOHOB.
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Koncranra HecroikocTu. PaspylieHue KOMIUIEKCHBIX MOHOB. BHYTPUKOMIUIEKCHBIE MOHBI U UX
3HAQYCHHUE B AHAIUTUYECKON XUMUHU U TUAPOXUMHUH.
Tema 13. IloBepxHOCTHBIE siBJIeHHs U afcopoums. Kosouanbie cucTemMbl

HucnepcHoe coctosiHue BellecTBa. Kiaccudukanus JUCHEPCHBIX CUCTEM IO CTENEHU
JUCTIEPCHOCTH M arperaTHOMY COCTOSIHHIO. 30JId U Teiu. A3p030JH, CIOCOOBl MX TOJTYYCHHS U
cBoiictBa. KoismougHoe cocrosiHue BemiectBa. MeTtonapl mnoJjiydeHus: kosuiouaoB. CBoiicTBa u
yCTOMUMBOCTD KOJUToMIOB. Koarymsmuss u cenmmMeHTanust KoJuiouaoB. [IpumMepbl mpupoaHbIX
JHMCIIEPCHBIX CUCTEM U YCJIOBHS MX 00pa3oBaHusl (TyMaH, CMOT, B3BECH).

[loBepXHOCTHBIE SIBIEHUS U COPOIMS. XapaKTepUCTUKa COPOLMOHHBIX ITpoLeccoB. [lonsaTue o
MeX(]a3zHO! PHEPruM W MOBEPXHOCTHO-aKTHBHBIX BemlecTBaX. [ uapodunbHbie U TUIPOPOOHBIE
copOeHTbl. YnenbHas ancopOuus. MonooOmenHas azacopOuums. IlpumMepsl ancopOIMOHHBIX
MIPOLIECCOB B MPUPOTHOMN Cpefe.

Tema 14. Xumnueckuii coctaB atMmocgepsnl, ra3sl U BoAa B armocdepe, XuMuyeckue
npoueccsl B atmocgepe
[Ipoucxoxnenne u sBomonus armocdepbl. CoBpeMeHHbI cocTaB arMocdepbl. BiusHue
AQHTPOTIOTEHHBIX (AKTOPOB HaA cocTaB arMmocdeprl. A30T, coaepkaHuWe a3oTa B aTMmocdepe.
Kpyrosopot azota B nmpupojie. Pacnpenenenre ¢ BBICOTON. Y CIOBUS JUCCOUMAIMU a30Ta. OKCHIBI
azota. Kucnopon B atmocepe, mpoucxoxkaeHue U cofepxaHue. [ 'eoxuMmuyeckas poiib KUCIOPOa.
WueptHple ra3el B arMmocdepe, NpoUcXokaeHHe U coaepkanue. CoeAUHEHUs Yriepoja B
atmocdepe. Yriekucnbii a3 u okcua yriepoaa (I1I). Metoapr naauKanum coeTUHEHUN yriepoia
(I) m (IV) B atmocdepe. Yriaeroaopoasl B atMocdepe, UCTOUYHUKH TOCTYIUICHHS, XUMHUUYECKHE
cBoiicTB. Bomopom B armocdepe, HCTOYHHMKH TMOCTyIUICHHs, cTOKH. (CBOWCTBa BOJOpPOJA.
Pacnipenenennie Bogopoaa ¢ BeicoToit. Comepxkanue ruapunoB B atmochepe (dbochuna, apcuna,
O0opaHa, MEpEeKHCH BOJOPOJ]a, TaJIoreHOBOA0PoA0B). Poib MupoBoro okeana B peryiupOBaHUU
razoBoro cocrtaBa atmocdepsl. Boma B armocdepe. McTounnkn MuHEpaM3aiuu aTMOC(EPHBIX
0CaJIKOB. XMMUYECKHI COCTaB 0CaAKOB

4.3. [IpakTuyeckue u JJ1a0OpaTOPHbIE 3AHATHUSA, UX COJAEPKAHUE

IIpakTnyeckune u Ja00paTOPHbIE 3AHATHS

Ne Tembl . ®opma ®opmupyembie
Ne n/m TemaTtuka 3ausaTHil P pMMPY
AUCHUILIUHBI NpoBe/ieHUs! KOMIIETEeHIIUH
IIpakTHyecKkue 3aHATHA
1 1 OcHOBHBIE 3aKOHBI XUMHUHU [Tpaktuueckoe 3anarue| OIIK-1 TIK-1
Crpoenue aToma U CTpyKTypa
[Tepuoanueckoii cuctemsl
proa OITK-1 TIK-1
2 2 XUMHUYECKUX dnemeHToB J[. 1. IIpakTnyeckoe 3aHsTue
MeneneeBa, CTpO€HHUE aTOMHBIX
siep, paluOaKTUBHOCTb
OCHOBHBIE KJIaCChI OIIK-1 IIK-1
3 3 [TpakTueckoe 3anATHE
HEOPraHMYECKHUX BEIECTB
XUMHUeCcKas CBS3b OIIK-1 IIK-1
4 4 [TpakTueckoe 3anaTHe
5 5-6 OcHoBBI xumundeckoi| [Ipaktuueckoe 3anarue| OIIK-1 TIK-1
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Ne i/ Ne Temnt TemaTnka 3aHATHH ®opma @opmipyembie
AUCUUITUHBI NpoBeIeHust KOMIIeTeHI[UH
TEPMOJAVUHAMUKH. OcHOBBI
XHUMHYECKON KHHETUKU
OOmue cBeleHHs O PaCTBOPAX, OIK-1 TIK-1
6 7 CocoOBI BeIpakeHus| [ IpakTuaeckoe 3aHaTue
KOHIIEHTPALX pacTBOPOB.
7 7 KoHnTponsHas padora [TpakTieckoe sansTHe OIIK-1 TIK-1
JlabopaTropHble 3aHATHUS
Texnuka 6e30MacHOCTH NPU
1 1 BBITIOJTHEHUH JTA0OPATOPHBIX JaBopatopras paGota OIIK-1 TIK-1
pabot. Xumuueckas rnocyjia u
puoOOPHI
IIK-1 OIIK-2
2 3 CBoiicTBa OKCHJIOB U TUAPOKCUAOB | JlTabopaTtopHas pabora O O
IIK-1 OIIK-2
3 3 CpoiicTBa OKCHI0B U TUAPOKCUIOB | JlabopaTopHas pabora O O
IIK-1 OIIK-2
4 3 CoiicTBa coneit Jlaboparopnas pabota O O
5 3 Pemienne skciepuMeHTATBHBIX JaGopartopas pabora OIIK-1 OIIK-2
3a1a4
5 5 HpI/IFOTOUBJ'IeHI/Ie pacTBopa JaGopartopras pabora OIIK-1 OIIK-2
3aJJaHHOM KOHLIEHTPALUU
OIIK-1 OIIK-2
7 7 Peakiiun nonHoro oo6mMeHa JlaGoparopnas padota
8 8 Omnpenenenue pH pactBopoB JlaGoparopnas padota OTK-1 OIIK-2
9 9 Peuienne skcnepuMeHTAIbHBIX JaBopatopras paota OIIK-1 OIIK-2
3aau
10 9 IM'uaponus coueit JlaGoparopnas padota OTK-1 OIIK-2
11 9 IM'aaponus couteit JlaGoparopnas padota OTK-1 OIIK-2
12 10 OKHCIUTENBHO- JaGopatopHas pabora OIIK-1 OIIK-2
BOCCTAHOBUTEIJIbHBIE PEAKLIUU
13 10 OKHCIUTENBHO- JaGopatopHas pabora OIIK-1 OIIK-2
BOCCTAHOBUTEJIbHBIE PEAKLIUU
KommuiekcHble cOeIMHEHMS.
14 11 Pemenne sxkcriepuMeHTaIBHBIX JlaGopatopHas pabota OTK-1 OTK-2

3aaa4

5. Y4eOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHOM PadoThl CTYICHTOB H

15




OLCHOYHBIC CPEACTBA AJId TEKYIHIECIr0o KOHTPOJIAA yCII€EBAEMOCTH, l'[pOMe)KyTO‘lHOﬁ
arTeCcTalnmu 1Mo uToraMm OCBOCHHUSA TUCHUIIJIMHBI

5.1. Tekyumuii KOHTPOJIb

Texymmid KOHTPOJIb OCYIIECTBIISICTCS B XOA€ HM3YYEHUS Ka)XIOH TeMbl NUCIHILIUHBI U TI0
OKOHYAaHHUU KaXJIOTO paslielia B CPOKH, IMPEIyCMOTPEHHbIE TpauKoM ydeOHOTO mporecca Ha
Tekymuii rog. Crucrema, CpOKH M BUABI KOHTPOJISI TOBOJATCS JI0 CBEICHUS KaKJIOTO CTYIEHTa B
Hayvaje 3aHATUH 10 JUCIUIUTMHE. B paMKax TEKyIIero KOHTPOJIS OIEHUBAIOTCS BCE BUIBI PaOOTHI
CTYZIEHTA, IPElyCMOTPEHHbIE y4eOHOM MPOrpaMMOi 10 TUCIUILIHHE.

dopmMaMu TEKYIIEro KOHTPOJIS SIBIISFOTCS:

- IPOBEPKA KOHCIIEKTA JIEKIIHIL;

- YCTHBIN ONpoC, OOCYXICHUE;

- IPOBEpKa TETPaIH IJisi JaOOpaTOPHBIX PadoT;

- MPOBEpKa TOMAITHETO 33aHus;

- KOHTpOJIbHas paboTa.

Bonpocsl u 3agaHusi A8 CaMONPOBEPKH U ONPOCa/o0Cy:KAeHHS Ha NPAKTHYECKOM
3ausaTuu (Tema 1)

1. Beruucnute aOCONMIOTHYIO MacCy MOJIEKYJIBI CEPHOM KHUCIOTHI B TPaMMax.

2. Yrto Takoe skBHBaIeHT? Kak MOXXHO BBIYMCIIHTH SKBHBAJICHTHOE KOJHMYECTBO BEIIECTBA,
SKBHUBAJIEHTHYIO MACCy U SKBUBAJIEHTHBIN 00beM?

3. Beiunciute 3KBHBAJICHTHYIO Maccy xyopa B cienyromnmux coemuHenusx: CuClz, NaClO,
LiClO,, Ca(ClO3),, KCIO4, Cl,0s.

4. Berunciiute SKBHBAJICHTHYIO Maccy ruapokcuga xpoma(lll) B peakmuu oOpazoBaHus
xnopuaa nuruapokcoxpoma(lll). CocraBpTe ypaBHEHHE COOTBETCTBYIOIICH pEaKIIUH.

5. Ha ocHoBanuu kakux (yHIZaMEHTAlbHBIX 3aKOHOB XHMHUU BBITIOJHSIOTCS PacCUeThl IO
ypaBHEHUAM XUMHUYECKUX peakuuii? [IpuBeaure ux GopMynupoBKH.

6. CKOJIbKO TpPaMMOB OKCHJa aJTIOMHUHHS 00pa3zyeTcsl MpU OKHUCICHUU AITIOMHUHHS Maccoil
0,54 r? Kakoii o0beM KuCIOpoAa B Mepecuere Ha HOPMaJbHbIE YCIOBHSI U3PACXOAYeTcs B 3TOM
peakuun?

7. Kakoii oosem okcuaa azorta(ll) B mepecueTre Ha HOpMalibHBIE YCJIOBHSI OOpa3yercs B
pe3yabTaTe B3auMoaeicTus 36102 Monekyn a30Ta ¢ KHCIOPOAOM?

8. B pactBop, comepxammii 22,4 r cynasdara meau(ll), saecnu 7,8 r nuuka. Paccuuraiite
Maccy MeJf, KOTOpast BBIACIUTCS MPU ITOM U3 PAcTBOPA.

Bonpocsl u 3agaHusi A8 CaMONPOBEPKH U ONPOCa/00CY:KIeHHs HA MPAKTHYECKOM
sausTuu (Tema 2)

1. Kak ompenenuts 3apsn sapa aToMa 3JEMEHTa, a TaKKe YUCIIO MPOTOHOB, HEMTPOHOB U
AJIEKTPOHOB B COCTaBE aTOMa, MCXOMS M3 MOJOXKeHHs sneMmeHta B Ilepuoamueckoil cucreme
XUMHYECKUX DJIEMEHTOB?

2.V aTOMOB KakOro XHMHYECKOTO 3JICMEHTa HAaYMHACeT 3allOJHATHCS MOaypoBeHb 4d? Y
KAaKOTO 3JIEMEHTA 3aBEpPLIACTCS 3aMI0IHEHUE 3TOTO MO ypOBHSA?

3. Y aroMOB KaKOro XHMMHYECKOTO JJIEMCHTA HAUWHAET 3aloJIHATHCS TOaypoBeHb 4f? YV
KAaKOTO 3JIEMEHTA 3aBEpPLIAETCS 3aMI0IHEHUE 3TOTO MO ypOBHSA?

4. K xakoMmy mepuojly, KakKuM TPYIIe | MOATPYIIe OTHOCUTCS XUMUYECKUI JIEeMEHT celieH?
HazoBuTe uncino BameHTHBIX JIEKTPOHOB B aToMe cephl. [IpencraBureneM Kakoro 31€KTPOHHOTO
ceMeicTBa SBJSIETCS AaHHBIM d7eMeHT? M300pa3uTe MOTHYIO 2JIEKTPOHHYI0 KOH(PUTYpAIUI0 HOHA
S?~ B OCHOBHOM 2JIEKTPOHHOM COCTOSTHHH.

5. HazoBuTe T1IIaBHYI0 TpPHYMHY TMEPUOJAUYHOCTH CBOUCTB XHMHUYECKUX DJIEMEHTOB U
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00pa3yeMbIX MU COCTUHEHUM.

6. Yto Takoe Oojpimue W Maible mepuonasl llepHoauueckoil CHCTEMBl XUMHUYECKHX
n1eMeHTOB? KakoBbl 0COOEHHOCTH MX IMOCTpPOEHHsS? ATOMAaMM 3JEMEHTOB KaKHUX 3JIEKTPOHHBIX
CeMENCTB OHU 00pa30BaHbI?

7. Oxapakrepu3yire MNEepPUOJUYHOCTh KHUCIOTHO-OCHOBHBIX CBOWCTB JJIEMEHTOB M HX
COEJIMHEHUI Ha MpUMepe 3JIeMEHTOB TpeThero nepuoja u rpynnst A Tlepuonudeckoil cuctemsl
XMUMHMYECKUX DJIEMEHTOB.

8. Oxapakrepu3yiiTe  MEPHOAMYHOCTh  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  CBOWCTB
2JIEMEHTOB M HX COEAMHEHUH Ha IpUMEpPE HJIEMEHTOB BTOporo nepuoga u rpynnsl VIIA
[Teproanueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

Bonpocsl u 3agaHusi A8 CaMONPOBEPKH W ONPOCa/o0CyKAeHHS Ha NPAKTHYECKOM
3ansaTum (Tema 3)

1. CocraBbre (opmynsl okxcumoB kenesa(lll), nuxemnsa(ll), cenmena(VI), crponmus, Oopa.
VYkaxuTe Xapakrep KUCIOTHO-OCHOBHBIX CBOMCTB Ka)/10I0 U3 OKCH/IOB.

2. CoctaBbTe (OPMYJIBI KUCIOT, AHTHIPUAAMH KOTOPBIX SBJISIOTCS: OKCHI MbIbsika(V),
okcua xpoma(VIl), okcun azora(lll), oxkcun wmapranma(VIIl), oxcua xmopa(l). HazoBute s1n
KHUCIIOTBHI.

3. laiiTe 0OIyI0 XapaKTePUCTUKY XUMHUECKIUX CBOMCTB aM(pOTEPHBIX THAPOKCHIOB.

4. Yro Takoe peaknuu Herpanuzanuu? K kakoMy THUIy XUMHUYECKUX B3aUMOJCHCTBHI OHU
oTHOCcATC? UTO Takoe peakMyi HEMOJHOW HeUTpain3au?

5. CocTaBbTe YpaBHEHMsI peakuii MEXy CIEIYyIOLUIMMHU BEIIeCTBAMU M HA30BUTE MPOIYKTHI
peakuwmii: okcun xiopa(VIl) u Bona; cynedar Bucmyrta(lll) u cynbdua aMmmMoHus; XIOpUI KaaMUS U
TUAPOKCHUJ HATpUS; F€pMaHUEBasi KUCIOTAa U THIPOKCUJ Kajus; TMAPOKCHUI LHWHKA W THIPOKCHU]
pyouus.

6. CocTaBbTe ypaBHEHUSI XUMHYECKHUX PEAKIIHM, MO3BOJISIOIIUX OCYHIECTBUTH MPEBpPALICHUS
o cxeme: ruapokcun meau(Il) — autpar ruapoxcomenu(Ill) — murpar meau(Il) — rumpoxcua
menu(Il) — oxcun meau(Il) — xmopua menu(Il).

7. CocTaBbTe ypaBHEHUS XMMHUYECKUX PEAKIIMH, MO3BOJSIOMIUX OCYIIECTBUTH MPEBPAILCHUS
o cxeme: cylb(ua HaTpUs — CEPOBOJOPOAHAS KUCIOTa — TUAPOCYIbPUA JTUTUS — CYIbGUI
JUTHS — CEPOBOAOPOAHAsA KucioTa — cyabbua ceuana(ll).

8. CocTaBbTe ypaBHEHUSI XMMHYECKUX PEAKIIMM, MO3BOJISIOIIUX OCYHIECTBUTH MPEBpALICHUS
[0 CXeMe: OKCHUJ allFOMUHUSA — Cylb(aT antoMUHUS — CyiIb(haT THIAPOKCOATIOMUHUS — CYlIb(aT
JUTUAPOKCOATIOMUHMS — TUJIPOKCU AIFOMUHUS — TE€TPAruIpOKCOATIOMUHAT HATPHUSL.

Bonpochl m 3aiaHusi s CAaMONPOBEPKH U ONPOCA/00CYKIEHUSI HA NPAKTHYECKOM
3ansaTuu (Tema 4)

1. N3o0pa3ute mexaHu3M oOpa30BaHHS KOBAJICHTHOM MOJSpHOI cBsizu B Mojekynax HBr,
H2S ¢ momouipio 37eKTpOHHO-TpaPUUECKUX, AIEKTPOHHBIX M CTPYKTYPHBIX (Gopmyia. Psmom co
CXeMaMH yKaKHUTE: a) YUCJIO HECIIAPEHHBIX ANEKTPOHOB KaXKJIOTO aToma; 0) YUCIIO AIIEKTPOHOB Ha
BHEIIIHEM YPOBHE KaXKJOro aToMa; B) B CTOPOHY KaKOTO aToMa CMELIAoTcs OOIIMe 3JIEKTPOHHBIE
napsl. OTBET MOSICHUTE.

2. Ilokaxute oOpazoBaHHE MOHHOM CBA3M MexIy atoMamMu Na u S. OOBsICHUTE MEXaHU3M
oOpa3zoBaHus cBsi3u. OTBETHTE Ha BOIPOCHI:

a) CKOJIbKO aTOMOB HaTpusi HEOOXOMMO B3SITh JUIsl 00pa30BaHUsl HOHHON CBSI3U MEXIY HUM U
cepoii? [Touemy?

0) KOH(pUTYypaIMIO KAKOTO 0JaropoIHOro raza NpuHUMAET HOH HATpus?

B) KOH(UTYpaIMIO KaKOTO 0JaropoJHOTo raza NpuHUMAaeT HOH cephl?

3. Tloxaxxure oOpa3oBaHue MOHHON cBA3M Mexay atomamu Na u N. OObsICHUTE MEXaHH3M
oOpa3oBanus cBs3u. [locie BbINMONIHEHUS TAaHHOTO 3aJJaHHsI OTBETHTE Ha BOIIPOCHI:
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a) CKOJIbKO aTOMOB HaTpusi HEOOXOIMUMO B3SITh U1l 00pa30BaHUS HOHHOM CBSI3H MEXIYy HUM U
azorom? [louemy?

0) KoH(HUTYpaLIHIO KAKOTO OJIATOPOTHOTO Ta3a MPUHUMAET HOH HATpUs?

B) KOH(PUT'YpaLIMIO KAaKOTO OJaropoTHOTo raza mpuHUMAaeT HOH a30T1a’?

4. W306pa3nTte cXeMbl CTPOGHHS clieayromux noHos: Mg+, O2; Ca*?; F". 3anummure 11 HUX
COKpAIIIEHHBIE AJIEKTPOHHBIE (POPMYIIBI M YKaKHTE, KOH(PUTYparusiM Kakux OJaropoJHBIX Ta3oB
COOTBETCTBYIOT KOH(pUrypauuu JaHHbIX HOHOB. CocTaBbTe (OPMYJIBI BCEX BO3MOKHBIX
COEJIMHEHU, KOTOpblE MOTYT OBbITh 00pa30BaHbl JAHHBIMU HOHAMU.

5. C nmo3unmii Merona BayieHTHBIX cBsizel (BC) mokaxwure oOpasoBanue mosekynbl BHa.
Kakue opbutanu coeuHAOMMXCA aTOMOB Y4acTBYIOT B 00pa3oBaHuM G-cBsizeii? Kakue u ckoJIbKo
cBsA3el  comepxuT MoJiekyna? KakoBa mpocTpaHCTBEHHasl CTpyKTypa MoJjekyabsl? KakoB Tun
rUOpUAN3aINY LIEHTPAJILHOTO aToMa B YKa3aHHOM CO€JIMHEHUH (eciu ecTh)? OTMEeThTe NOJSPHOCTh
CBSI3€H U MOJIIPHOCTH MOJIEKYJIBI B IIEJIOM.

Bonpocsl u 3agaHusi A8 CaMONPOBEPKH M ONPOCa/00CyKIeHHSI HA TNPAKTHYeCKOM
3ausaTuu (Tema 5)

1. Kakyto ¢pyHKIMIO COCTOSIHUS Ha3bIBalOT SHTaNbuel? KakoBa Mepa ee u3MeHeHus?

2. Chopmynupyiite 3akoH ['ecca U ClIeICTBHS U3 HETO.

3. Kakue mporecchl MOTYT COMPOBOXKIATHCS TEIDIOBBIMU 3 dekTamu? Kakne XuMHUecKue
peaxkiuu Ha3bIBalOTCs 3K30-, SHA0TepMuueckuMu? IlpuBenure npumMepsl.

4. Kakue ¢akTopsl BIMAIOT HA BETMYUHY TETUI0BOTO Y dexra?

5. Paccunraiite AH%9s xumuueckoit peakinu NaO(t) + H2O(x) — 2NaOH(T) o 3HaueHusIM
CTaHJIAPTHBIX TEIUIOT 00PAa30BaHMsI BEIIECTB Y KAXKUTE TUIT PeaKIUU (3K30- WK SHAOTEPMUYECKas)

Bonpochl u 3agaHusi I CaAMONPOBEPKH H ONPOCA/00CY:KIEHHUS] HA NPAKTHYECKOM
3anaTuu (Tema 6)

1. B cocyne o6veMoM 2 1 cmemanu ra3 A KoaudecTBoM 4,5 Moib U raz B komnuectBom 3
MoJib. ['a3el A u B pearupyror B cootBercTBuU ¢ ypaBHeHHeM A+B=C. Uepe3 20 cex B cucteme
obpazoBaiica ra3 C konuyecTBOM 2 Mojb. OnpenenuTe CpeiHIO CKOpocTh peakuuu. Kakue
KOJIMYECTBa HeMpopearupoBaBuIux ra3oB A u B ocranuce B cucreme?

2. JlBe peakuuu MOpOTEKAIW C TAaKOH CKOPOCTHIO, YTO 3a €JUHHILY BPEMEHU B IEpBOI
00pazoBaJics CEpOBOJOPO Maccoit 3T, BO BTOpoit — HompoBoaopoa maccoit 10 r. Kakas w3 peakumii
MpoTeKaja ¢ O0JIbIIeH CpeHEN CKOPOCThIO?

3. Peaxmus mpu Temmeparype 50°C mpoTekaer 3a 2 MuH 15cek. 3a CKOJNBKO BpEMEHH
3aKOHYUTCA 7Ta peakuus npu Temmeparype 70°C, ecium B JaHHOM TeMIepaTypHOM HHTepBae
TEeMIIepaTypHbIN KOAPPHUIIMEHT CKOPOCTH peakluu paBeH 37

4. Ha ckoiIbKO TpaaycoB HYXHO YBEIWYUTh TEMIIEPATYypy, YTOOBI CKOPOCTbh PEAKIUU
Bo3pocna B 27 pa3? TemnepaTypHblii KOAPOUIIUEHT CKOPOCTU PEAKIINH PaBeH 3.

5. Cxopocts peakuuu npu 0°C pasHa 1 Mob/I X cek. BbIMHCIHTE CKOPOCTh 3TOH peakLuu
npu 30°C, ecu TeMnepaTypHblii K03(D(GHUIMEHT CKOPOCTH PEAKLUU PaBeH 3.

Bonpocsl m 3agaHusi A8 CAaMONPOBEPKH W ONPOCa/00CYKAeHHA Ha NPaAKTHYECKOM
3ansaTum (Tema 7)

1. JlaiiTe onpenenenue NOHATUI «PacTBOPY», «PACTBOPUTEINbY, «PACTBOPEHHOE BEILIECTBO.

2. JlaliTe ompelelieHHe TOHATHIO «KOHLEHTpauus». BbiBequTe ypaBHEHHs  CBS3H,
MO3BOJISIOIINE IEPEXOUTH OT OJHOTO CII0c00a BRIPAXKEHHsI KOHIIEHTPALIUH K IPYTOMYy.

3. Onpenenure MOJBHYIO JOJIO PAacTBOPEHHOTO BELIECTBAa, a TaKKe MOJSPHOCTb,
HOPMAaJbHOCTh W MOJISIBHOCTH 16%-HOTO (MO Macce) pactBopa OpTOoPocHOpPHON KHCIOTHI.
[TnotHOCTH pacTBOpa paBHa 1,088 /M.

4. OnpenenuTe Maccy oOcajaka, KOTOpbI oOpasyercs mnpu pobasneHuu k 100min 0,1
pactBopa Ba(NOs), 200mi 0,1M pactBopa K2SOa.
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Bonpocsl u 3agaHus /Ui CaMONPOBEPKH M ONPOCA/00CY:KIeHHs Ha NPAKTHYEeCKOM
3ansaTum (Tema 8)

1. IlepeuncnuTe U3BECTHBIE BaM XUMHUUYECKUE BELIECTBA — AIIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.

2. Kakue BemTUYHHBI SIBISIOTCS KOJMYECTBECHHON MEPOU 3JICKTPOIUTHUYECKON IUCCOIUAIIN?
[IpuBenuTe UX ONpeacIICHHUs.

3. UTo Takoe KOHCTAaHTa JAWCCOLMAINN U KaKkoB ee (uzndeckuii cMbica? [IpuBenuTe npumepsl
CIIa0bIX DJIEKTPOJIUTOB.

4. Chopmynupyiite 3ak0oH pazbasieHuss OcTBaIbA.

5. [Ipu xakoil KOHLIEHTpAIMU pacTBOPA CTENEHb AUCCOLMALINN a30TUCTON KUCIOTHI 1pu 25 °C
Oynet pasHa 0,27

6. JlaiiTe onpeneneHne MOHIATHIO «BOJOPOAHBIN Noka3aTenb». OxapakTepu3yiuTe ¢ MOMOIIbIO
BeIMYUH pH HEWTpaibHbIE, KUCIbIE U IEIOYHBIC BOJIHBIC PACTBOPHI.

7. Boruncnute pH 0,1M pactBopa rupokcua ammonus mipu 25 °C.

8. UTto Takoe KHCJIOTHO-OCHOBHBIE WHIUKATOpBl, B KaKUX LEJIIX OHHU MCIOIb3YIOTCA?
[lepeuncnure U3BeCTHBIE BaM KHUCIOTHO-OCHOBHBIE WHAWKATOPHI M OXapaKTEPU3YHTE UX OKPACKY B
HEHTPaIbHBIX, KHCIIBIX U IIEJTOYHBIX PACTBOPAX.

9. B kakux ciayyasx U B KaKOM HallpaBJIeHHH peakuu oOMEHa B pacTBOPAax 3JIEKTPOJIUTOB
MOTYT MPOTEKATh MPAKTUIECKH HE0OpaTuMo?

10. HanmmuTe 1o 1Ba pa3HBIX MOJEKYISPHBIX yYpaBHEHHS K KaKIOMY M3 COKPAIICHHBIX
MOHHO-MOJICKYJISIPHBIX YPaBHEHUH:

1) COs* + 2H" — CO; + H20 3) Cu** + OH — Cu(OH),

2) Zn** + S — ZnS 4) H* + OH — H20

11. 3amumuTe B MOJEKYJISAPHOMW, TOJHOW M COKPAIICHHOW HOHHO-MOJEKYISIpHOW (opmax
YpaBHEHUs PEaKIMi MEeXIy CIeAYIIUMH BemecTBamu: a) ruapokcun Hukemsi(ll) u cepHas
kuciora; 0) HurpaT kobanpTa(ll) M rHAPOKCHA Kanus; B) CHIIMKAT HATPHUS W a30THAs KHUCIOTA; T)
OKCHJlT MarHus W cepHas kuciota; 1) cyiabdar xenesa(ll) u cynmpdua HaTpus; €) TUAPOKCHU
xpoMa(lll) 1 ruapoxcu s HATPHS; K) XJIOPUT AMMOHUS M TUAPOKCHT JINTHS.

Bonpochl m 3agaHusi I CaAMONPOBEPKH H ONPOCA/00CY:KIeHUS] HA NPAKTHYECKOM
3anaTuu (Tema 9)

1. [lepeuncnure (HakToOpbl, BIUSIONINE HA CTENIEHb TUPOIIN3A.

2. Kakue M3 mepeyucieHHbIX HUXKE COJIe MOABEpPraroTcsl THAPOIH3Y B BOJHOM PacTBOPE:
OpoMun ammonwus, cyiabdar nutus, xmopun Hukeasa(ll), muaHu Kamus, CHUIMKAT Kaluus, WOIW
Oapusi, cynabdar wmapranua(ll), oprodocdar nuTHsA, CeNeHUT Kanus, IEpMaHraHat Kanus?
Hanummure ypaBHEHHS COOTBETCTBYIOIIMX pEaKIUi B HOHHO-MOJICKYISPHOW M MOJICKYISPHOM
(dbopMax 1 yKaKUTE PEaKIUIO CPeIbl BOJHOTO PACTBOPA KaxkIA0H U3 ITUX COJICH.

3. Kakas u3 AByx cojeil B BOJHOM pacTBOpE MPU PaBHBIX YCIOBHSIX B OOJBIICH CTENEHU
noasepraercs ruapoansy: a) NaCN wiu NaClO; 6) MgCl, wu ZnCl2? Tlouemy? CocraBbTe HOHHO-
MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIE YPaBHEHUS TUAPOJIHM3A STUX COJICH.

4. Paccuuraiite pH 0,1H. pactBopa cynbputa Hatpus npu 25°C, yuuTbiBas TOJIBKO MEPBYIO
CTYNEHb THMAPOJN3a. 3aNHIIUTE YpaBHEHHE THpPOJU3a JAHHOW COJIM B MOHHO-MOJIEKYISIPHOW U
MOJIEKYJISIpHOM popMmax.

5. Paccunraiite pH 0,1M pactBopa cynbdara ammonus npu 25°C. 3anumure ypaBHEHHE
THJIPOJIM3a JAHHOM COJIM B MOHHO-MOJIEKYJIIPHOM M MOJIEKYJIsIpHOM popmax.

Bonpocel u 3agaHMs I CaMONPOBEPKH U ONPOCA/00CYyIeHHs Ha NPAKTHYECKOM
3anaTuu (Tema 10)

1. Ecniu MeniHbI€ CTPYXKKHU OIYCTUTh B KOHIIEHTPUPOBAHHYIO a30THYIO KHCIIOTY, HaOI0AaeTCs
BbIIeIeHne Ta3a Oyporo nsera. OOBSICHUTE MPUYMHBI U CYHIHOCTh ATOM XUMHYECKOH peakIuH.
Hanumure ypaBHeHHE peakluu U PACCMOTPHUTE €ro ¢ TO3ULUI OKUCIIEHUS -BOCCTAHOBJICHHUS.

2. 3aKOHUYUTE ypaBHEHMs BO3MOXKHBIX PEaKLUi (C COCTABICHHEM YpPaBHEHUH 3JIEKTPOHHOTO
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Oananca), 00BSCHUTE UX MIPUYUHBI U CYITHOCTB!

1) SO, + H2S — 4) Zn + H2SO04 (xomn)—
2)HS+S — 5) Cu + H2SO04 (pass)—
3) Zn + H>S04 (pa36.) — 6) Cu + H2SOq4 (koHII0) ™™

3. M3BecTHO, 94TO MapraHell B CTCIICHU OKUCIICHHS +7 00JIaaeT CHIIbHBIMA OKHCIUTCIIEHBIMH
CBOMCTBaMH, TP 3TOM €ro CTEIEHb BOCCTAHOBJICHUS 3aBHCUT OT TOrO, B KaKOW Cpele MPOTEKAET

peakuus — KUCJIOW, HEUTPAIbHON WM IIEJITOYHON.

3aKOHUMUTE ypaBHEHHUS BO3MOXKHBIX pEakluil (C COCTaBJICHUEM YpPaBHEHUH 3IIEKTPOHHOIO

Oananca), 00BSICHUTE X PUYHUHBI U CYITHOCTB!

1) KMnO4 + K2SOs3 + H2SOs —

2) KMnO4 + K>SOz + H,0 —

3) KMnOg4 + K2SO3+ KOH —

4) KMnOs + NaSO4 + HoSOs —

5) KMnO4 + NaNO2 + H.O —

6) KMnO4 + NaNO3 + KOH —

Bonpocsl u 3agaHus 408 caMONpPOBEPKH M ONPOCa/00Cy:KIeHUs HA NPAKTHYECKOM
3ansaTuu (Tema 11)

1. Kakue mpoaykTel, 1 KaKOi MacChl BBIICTATCA Ha YrOJBHBIX DJIEKTPOJaX MPHU MOJHOM
anekTposuse 59,4 r Opomuaa 6apus HAXOIAMIETOCS B BOJHOM PacTBOPE.

2. Ilpu snexktponmse 260 T BogHOTO pacTBopa cyiabdara menu —II ¢ maccoBoii poneit 40%
Ha KaToJie BBIACTUIOCh MeIb Maccoil 16r. Omnpenenutbs MaccoByro a0t cyiabpara menu Il B
pacTBope Mocie 3JIeKTPOH3a.

3. 18,4 r cmecu Fe 1 Mg MOJIHOCTBIO MPOPEArupoOBAIA C Ta30M, BBIICIUBIIUMCS MPHU
anekrposmse 161,4 r. 50%-Horo pactBopa xnopuna meau — [I. Onpenenuts coctaB cmecu.

4. TIpu snextponuze 200r 20% p-pa ruAPOKCHAA HATPUS HAa KaTOE BBIACIUIIOCH 5,601 (H.Y)
raza. HaliTu maccoByro J0JI0 B-Ba B 3JIEKTPOJIM3EpEe W 00beM rasa (H.y.) BBIICIUBIIETOCS Ha
a”oJe.

Bonpochl U 3a1aHusl I CAMONPOBEPKHU M ONPOCA/00CYKIEHUA HA NMPAKTUYECKOM
3ansaTuu (Tema 12)

1. U3 coueranuii yacTuil ng+, NHs, I u K" MOXHO COCTaBUTh 5 KOODAMHALMOHHBIX
(bopMyNT KOMILJIEKCHBIX COEIUHEHHH PTYTH. YKaxkute (HOpMylibl JaHHBIX COEIWHEHU, eciu
KOOPJIMHAIIMOHHOE YHWCJIO PTYTH paBHO ueThipeM. Ha3zoBUTe 3TH cOeAMHEHUS U 3aIUIINTE
ypaBHEHUS UX TUCCOLIMALIMU HA UOHBIL

2. PaccMoTpuTe CIIEIYIONTYIO PEAKIIUIO:

2[Co(H20)6)]Cl2 + 2NH4CI + 10 NH3z + H202 — 2[Co(NHz3)6]Cls + 14 H0,
KaTaJu3aTopoM KOTOPOU SIBIIETCS IpeBEeCHbIN yroyib. Kakylo cTerneHb OKHCICHUS UMEET aToM
kobanbTa B KomIuiekcHbIX coequueHusx [Co(H20)6)]Clz u [Co(NH3)s]Cls? Kakyro posbs urpaer
MEPOKCH]I BOAOPOJA U KaKyl0 — aMMHaK?

3. CocraBbTe ypaBHEHHs JUCCOIMAIMM Ha HOHBI KOMIUIEKCHBIX coueit: Cr(NH3)sCls;
Cr(NH3)4(H20)Cl3; Co(NH3)s(NO2)s; KCo(NH3)2(NO2)s, 3akmounB (HopMyasl KOMILICKCHBIX
MOHOB B KBaJ[paTHbIe CKOOKM M MMes B BH]y, YTO KOOPAMHAIIMOHHOE YHCIIO KaK Xpoma, Tak U
KoOaJibTa paBHO IIECTH.

4. Tlonmp3ysice TaOnuiled KOHCTAaHT HECTOMKOCTH, OMNpPENENNUTe, B KaKUX CIydasx
MPOU30MAET B3aUMOJICUCTBUE MEXIY PAaCTBOPAMH 3JIEKTPOJMUTOB. YKAXUTE AJSl 3TUX CIy4aeB
MOJIEKYJISIpHBIE U HOHHBIE ()OPMBI YPaBHEHUH:

a) Ko[HgBrs] +KCN; 6) Nas[Ag(S203)2] + KCN; B) [Cu(NH3)4](NOz)2 +KCN.

5. IlpuBeaute cxembl TUCCOLMALMU W BBIPAKEHUS KOHCTAHT HECTOMKOCTH CIETYIOIINX
KOMILJIEKCHBIX HOHOB:
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a) [Fe(CN)e]*; 6) [Ag(NH3)(H20)]"; B) [Cr(H20)6]*".

Omnpenenurte CTeNeHb OKUCICHUS YKa3aHHBIX KOMIUIEKCOOOpa3oBaTeieil.

Bomnpocsl u 3agaHus A5 CaMONPOBEPKH W ONPOCA/00Cy:KIeHHs] HA NMPAKTHYECKOM
3ansaTum (Tema 13)

1. IlpousBectu Kiaccu(pUKALKIO AUCIEPCHBIX CUCTEM IO CTENEHHM JUCHEPCHOCTH U
arperaTHOMy COCTOSIHUIO.

2. Uto Takoe KOJIJIOUIHOE COCTOSHUE BEIIECTBA, 30JIM U IeJIn?

3. KakoBbI METO/IbI OJYUYEHUSI KOJUIOUAOB, CIIOCOOBI MOJTyYEHHUS a3P030JIeii?

4. OnpenenuTh CBOMCTBA U yCTOMYMBOCTH KOJIJIOMJIOB, NPUBECTH MPUMEPHI MPUPOIHBIX
JMCTIEPCHBIX CUCTEM U YCJIOBHS UX 00pa3oBaHusl (TyMaH, CMOT, B3BECH).

5. Yrto Takoe Koaryyisius U CeIUMEHTAINsI KOJIJIOUI0B?

6. JlaTh onpeneneHusi HOBEPXHOCTHBIM SIBJICHUSM U MOBEPXHOCTHO-AaKTUBHBIM BEILECTBAM,
MIPUBECTU MTPUMEPBHI.

7. Uto Takoe copOIus, NepEeYUCINTh BUbl COPOLIMH, AaTh XapaKTEPUCTUKN COPOLIMOHHBIX
MPOIIECCOB, UTO TAKOE YACNbHAs aacopous?

8. I'umpodunbabie ¥ THAPODHOOHBIE COPOCHTHI — B YEM OTJIMYHME COPOITMOHHOTO JEHCTBHS,
MIPUBECTH MTPUMEPHI?

9. IlpuBectu npuMepsl aICOPOIIMOHHBIX MTPOIIECCOB B MPUPOTHOM Cpeie.

Bonpocsl u 3agaHust A8 caMONPOBEPKH M ONPOCa/00Cy:KIeHUs HA NMPAKTHYECKOM
3ansaTuu (Tema 14)

1. OOBACHUTH MPOUCXOKICHUE U IBOJIIOIHIO aTMOCHEPHI.

2. KakoB COBpeMEHHBIN COCTaB atMoc(ephl, Kakue Tra3bl BXOIAT B COCTaB aTMochepsi?
[Toka3zatp BIusSIHUE aHTPONIOTEHHBIX (PAaKTOPOB HA COCTaB aTMOC(HEPHI.

3. Ouenuth cojepkaHue a3zoTa B atMocdepe. Omucarh KpyroBOpoT a3oTa B MPUPOJE,
MIPUBECTH XUMUYECKHE (POPMYIIBI OKCUIOB a30Ta.

4. OueHuTb cojepKaHHME KHCIOpOJa B aTrMocdepe, MPOUCXOXKACHUE U COJep’KaHue.
[Toka3zath reoxuMuueckas poJib KUCIOPOa.

5. Kakue wuHepTHble Ta3bpl OOHApYKHBAIOTCS B arMmocdepe, HX MPOUCXOKACHHUE U
coJiepkanue B atMocepe?

6. Kakue coequnenus yriepoaa oOHapyKUBalOTCsl B aTMocdepe?

7. Kakme ra3zoo0pa3Hble XUMHYECKHE COCIUHEHMs, KpPOME  BBIIICOMUCAHHBIX,
oOHapyxuBaroTcsi B atmocdepe? VX cBOICTBa, MCTOUYHUKU TMOCTYIUICHUS, PACIpE/eiCHHE B
aTmocdepe.

8. KakoBa pons MupoBoro okeaHa B peryImpoBaHIH ra30BOTO cOCTaBa aTMOchepb?

9. KakoBbl MCTOYHHMKH MHUHEPATU3alUU aTMOC(HEPHBIX OCAJKOB U XMMHUYECKHHA COCTaB
0caakoB?

OOpasen 3aqaHuil KOHTPOJIbHOM padoThl Ne 1
1. B peakuuu S + Oz = SOz uszpacxomoBanoch 0,2 skBuBaneHTa cepbl. CKOJBKO JMTPOB U
I'PaMMOB KHCJIOPO/a BCTYIHIIO B PeaKkiuo?
2. CocTaBbTe MOJIEKYJISIDHBIE UM HOHHBIE YpPaBHEHHS peaknuii oOMeHa MeXay CIelyroluMu
BEIECTBAMU:
a) HUTPAT aJIOMHUHUS + TUIPOKCH]] CTPOHIIUS =
0) cyJb(puT HATPHS + XJIOPOBOJIOPOJ =
JUist BBIJIEIEHHBIX COEJMHEHUH pacCUNTANTE SKBUBAJICHT.
3. HazoBuTe 51eMeHTHI, HMEIONIUE CIEAyIONHe OKOHYaHHUs SIEKTPOHHBIX GOpMYyIL: a)...3s23s°;
6)...3s?3p%4s!. Hanumute GopMysIbl BBICIIMX OKCHIOB STUX 2JIEMEHTOB U OIpe/IeuTe XapaKkTep
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UX KHACJIOTHO-OCHOBHBIX CBOWCTB.

4. Beluncnure  MOJIAPHYIO  KOHIEHTPAIMIO OSKBHUBAJCHTOB W MOJISIPHYIO, MOJIUIBHYIO
KOHIICHTpAILIUU pacTBOpa, B KoTopoM maccoBas Aojsi CuSO4 paBHa 10%. [1noTtHOCTH pacTBOpa
1,107 v/mm.

5. B 0,0001 M pacTsope cia6oit kucnotsl HA xonnenTpanus nonos H cocrasnser 10 moms/m.
Omnpenenure Kye (HA), crenens nucconmanuu HA u PH storo pactBopa

5.2. IIpoMe:kyTOUHBIH KOHTPOJIB: 3aueT (1 cemectp), sx3ameH (2 cemectp)

5.2.1. lIpoBenenne 3auera
[Ipu mpoBeaeHNM 3a4eTa YUUTHIBAKOTCS UTOTH TEKYIIEH yCIIEBAEMOCTH CTYJIEHTA U YCTHBIN
OTBET Ha BOTIPOCHI 3a4eTa.
Kpurtepuu omenku. 3a4yeT OICHUBACTCS MO JBYXOAUIbHOW MIKaye: «3auTeHO (3aueT)»/
«He 3auteHo (He3a4eT)»

IlepeyeHb BONPOCOB K 3a4€Ty:
XuMHS KaK ecTecTBeHHas Hayka. OCHOBHBIE XMMHUYECKUE TTOHSATHS

2. Xwumudeckne peakiuu. Kiaccupukanus XUMHUYESCKAX PEAKIMH O YHUCIY U COCTaBY
pearupyromux BEIIeCTB U MPOIYKTOB PEaKIIUN

3. Xumunueckuii snemeHT. OTHOCHTENbHAs aTOMHAss Macca XMMHUYECKOTO DJJIEMEHTA.

M3oTtonsr

KonnuecTBo BemecTBa. MonsipHas Macca

3aKOH MOCTOSIHCTBA COCTABA BEIIECTBA. 3aKOH COXPAHEHHUSI MACChI BEILIECTB

3akoH ABoraapo. CrnenctBus u3 3akoHa ABorazipo. OTHOCUTENbHAS TIJIOTHOCTH Ta3a

Oxcupl, uxX Kiaccuukanus. XMMUYECKAE CBOMCTBA U MOJTyYECHUE OKCUJIOB

Imapokcunpl, ux kinaccudukanus. KucmoTHeie THAPOKCUIBI (KHUCIOPOACOIEpKAIINE

KHUCJIOTHI). XUMHYECKHE CBOMCTBA M TIOJIYYEHHUE KUCIIOT

9. OcHoBHBIE THIPOKCHUBI (OCHOBaHUS ). XMMUYECKHE CBOMCTBA U MOJYYCHHE OCHOBAHUMA

10. AmdoTepHble THAPOKCHUIBI. XHMHYECKHE CBOHMCTBA M IOJy4YeHHE aM(pOTEPHBIX
TUJIPOKCHUJIOB

11. Conm, ux xknaccupukaus. XMMAYECKUE CBOMCTBA U TIOJyUYE€HHUE OKCHJIOB

12. KBaHTOBO-MeXaHUYECKasi MOJIENIb CTPOCHHS aToMa. KopmycKyIsapHO-BOTHOBOM JTyalnu3m
3JIEKTPOHA

13. AtomHBIC OpOUTATH

14. DnexTpoHHas KOHQUrypalusi aromMa. OHEPreTUYeCKHil ypOoBEHb. DHEPreTU4ecKuil
noayposensb. [Ipunnun [Haymu. Ipasuino Xynna

15. S-, p-, d-, f-omemenTsl, X 00IIAs XapaKTEPUCTHKA

16. Tlepuoauyeckuii 3aK0H

17. Tlepuoaudeckas cucreMa XuMuueckux aneMenToB J[.M. MenneneeBa

18. Ctpoenue atoMHbIX saep. V30Tombl, H300apbl, H30TOHBI.

19. lonsTne paguoakTuBHOCTH. [lepro modypacnana pagioakTHBHBIX H30TOTIOB.

20. Buzbl paquoakTUBHBIX paclaioB.

21. Xumnueckas cBsi3b. Buasl xumudeckod cBs3u. KoBaneHtHas cBs3b. J[oHOpHO-
AKILIEITOPHBIN MEXaHNU3M KOBAJIEHTHOU CBSA3HU

22. loHHas cBA3b

23. Meramnn4deckasi CBs3b

24. BomopoaHasi cBsI3b

25. BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYISIPHOTO CTpoeHwHs. Kpuctannndeckue pemeTku,
HX TUIBI

26. HucTsle BemecTBa U cMecH. PacTBOpbI

=

NG A
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27. ucniepcubie cucteMbl. Knaccugukanus nucnepcHbix cucteM. Kosmonasie pacTBOpbI

28. UctunHble pacTBOpBl. PacTBOpeHHe Kak (PU3NKO-XUMUYECKU Tpolecc. PacTBOPHUMOCTS.
[IpowusBeneHre paCTBOPUMOCTH

29. CriocoObl BBIpa)KeHHsI KOHIICHTPALIUU PAaCTBOPEHHOTO BEIIECTBA

30. DnekrponuThl. Teopus MEKTPOTUTHICCKON JTUCCOIHAIIIH

31. CreneHp MEKTPOIUTUIECKOM nucconpanui. CHIbHBIC U C1a0bIe JIEKTPOJIUTHI.

32. UonHoe mpowmsBeneHne BOAbl. BomopomHslii mokazaTenb. KHCIOTHOCTH BOJHBIX
PacTBOPOB B )KMBOU W HEKUBOU ITPUPOIE

5.2.2. IIpoBenenne 3xk3amMeHa
K sKk3aMeHy NomyckaroTcsl CTYJIEHTHI, YCHEIIHO BBINOJHUBIINE BCE 3aJlaHUSl TEKYIIEro
koHTpois. [lpoueaypa mnpoBeneHHs SK3aMeHa BKIIIOYAET YCTHBI OTBET Ha BOIPOCH U
BBINIOJIHEHUE TPAKTHUUECKOTO 3aJaHusl (pelIeHHe pacueTHOW 3a/JayM, COCTaBJICHHE ypaBHEHUM
XUMUYECKUX PEAKITUN).
Kpurtepuu ouneHku. JK3aMeH OLIEHHBAETCS MO YEThIPEXOaNIbHOM MIKane: «OTIMYHOY/
«XOpOILI0Y»/ «YJOBIETBOPUTEIBHOY/ «HEYIOBIECTBOPUTEIHLHO

IlepeyeHb BONPOCOB K IK3aMEHY:
XuMHS KaK ecTecTBeHHas Hayka. OCHOBHBIE XMUMHUYECKUE TTOHSATHS

2. Xwumudeckne peakiuu. Kiaccupukanus XUMHUYESCKAX PEAKIMH O YHUCIY U COCTaBY
pearupyromux BEIeCTB U MPOIYKTOB PEaKIIUN

3. Xumunueckuii snemeHT. OTHOCHTENbHAs aTOMHAs Macca XHMHUYECKOTO DJJIEMEHTA.

W3oToms!

KonunuecTBo BemecTBa. MonsipHas Macca

3aKOH MOCTOSIHCTBA COCTABA BEIIECTBA. 3aKOH COXPAHEHHUSI MACChl BEILIECTB

3akoH ABoraapo. CrnenctBus u3 3akoHa ABorazipo. OTHOCHUTENbHAS TIFIOTHOCTH Ta3a

Oxkcunpl, ux Kiaccudukanus. XUMUYECKAE CBOMCTBA U MOJTYYCHHE OKCUIIOB

I'uapokcunpl, ux kinaccudukanus. KucmoTHbIe THAPOKCUABI (KUCIOPOACOIEPIKALTNE

KHCJIOTHI). XUMHYECKHE CBOMCTBA M TIOJIyY€HHUE KHCIIOT

9. OcHoBHBIE THIPOKCHUBI (OCHOBaHUS ). XMMUYECKHE CBOMCTBA U MOJYYCHHE OCHOBAHUM

10. AmdoTepHble THAPOKCHUIBI. XHMHYECKHE CBOMCTBA W TIOJy4eHHE aM(pOTEPHBIX
TUJIPOKCHJIOB

11. Connm, ux xknaccupukarus. XMMAYECKUE CBOMCTBA U TIOJyUYE€HHUE OKCHJIOB

12. KBaHTOBO-MeXaHUYECKasi MOJIENIb CTPOCHHS aToMa. KopmycKyIsapHO-BOTHOBOM JTyaju3m
3JIEKTPOHA

13. AtomHBIC OpOUTATH

14. DnexTpoHHas KOHQUIypalusi aroMa. OHEPreTUYEeCKHil ypOBEHb. JHEPreTUUYECKHit
noayposens. [Ipunnun [Haymu. IIpasuino Xynna

15. S-, p-, d-, f-oemenTsl, X 00IIAs XapaKTEPUCTHKA

16. Tlepuouyeckuii 3aK0H

17. Tlepuoauueckas cucteMa xuMudeckux snemenToB J[.M. Menneneena

18. Ctpoenue atoMHbIX saep. V30Tombl, H300apbl, H30TOHEI.

19. lonsTre paguoaktuBHOCTH. [lepron momypacnaaa paaroakTUBHBIX H30TOIOB.

20. Buapl paquoakTUBHBIX paclaoB

21. Xumnueckas cBsi3b. Buabsl xumudeckod cBs3u. KoBaneHtHas cBs3b. J[oHOpHO-
AKILIEITOPHBIN MEXaHNU3M KOBAJIEHTHOU CBSA3HM

22. MloHHas cBA3b

23. Meramnndeckasi CBs3b

24. BomopoaHasi cBsI3b

25. BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYIISIPHOTO CTpoeHHs. Kpucraminyeckue penieTk,
HX TUIBI

=

NG A
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26.
27.
28.

29.
30.
31.
32.

33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,
45.
46.

47.
48.
49,
50.
ol.
52.
53.
54,
55.

56.
S7.
58.
59.
60.
61.

62.

63.

Yucrtele BemecTBa U cMecH. PacTBopsbl

Hucniepcusie cucteMbl. Kimaccudukanmst qucrepceHsix cucteM. Kosonaabie pacTBOpEI
Hctunneie pactBopsl. PacTBOopeHne kak (hU3MKO-XUMHUYECKUH mporecc. PacTBopuMocTs.
[IpowusBeneHre pacCTBOPUMOCTH

CriocoObI BEIpayKE€HHS KOHIICHTPAIIMN PACTBOPEHHOTO BEIIECTBA

OnexTpoauThbl. Teopust NEKTPOIUTHIECKON JUCCOLUAIUT

CreneHp AIIeKTPOIUTHIECKOH quccoranni. CHITbHBIE B CITa0ble 3JIEKTPOIUTHI

HNonnoe mnpousBenenne Boabl. BomoponHbiii mokas3arenb. KUCIOTHOCTH BOJHBIX
pPacTBOPOB B ’KMBOM U HEKUBOU IIPUPOJIE

Peakuuu nonHoro ooMeHa

VYcnoBust poTeKaHus peakuii HOHHOTO 0OMEHA B pacTBOpax AJIEKTPOJIUTOB

I'maposns coneit. KoHcTaHTa M CTENEHb THAPOIN3a

@DakTophl, BAUSIOLINE HA CTENIEHb TUAPOJIN3a COJen

HeoOpaTtumslit ruiponauns conei

OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl OKUCIIEHNs U BOCCTAaHOBJICHHUS.
OKHCIIUTENN U BOCCTAHOBUTEIH

OxwucnuTenbHbIe cBoiictBa N*°

OxwuciuTenbHBIE cBoiicTBa S

OxucnuTenbHBIe cBoiictBa Mn*’

OxwucnuTenbHbIe cBoiicTBa Cr*d

OO6paTUMOCTh XMMHUYECKUX peakiuil. XMMUYEeCKOe paBHOBECHE

@akTopsl, BIUAIOIMINE Ha cMeleHne paBHoBecus. [Ipunnnn Jle laTense

CKopoCTh XMMUYECKOH peakiuu. BiausHue Ha CKOPOCTh pEeaKIMK Pa3IMIHbIX (PaKTOPOB
3akoH neicTByromuX Macc. [IpuMeHenune 3akoHa JeHCTBYIOIIMX MACC 111 TOMOTE€HHBIX U
TFETEPOre€HHBIX CUCTEM

[TpaBuno Baut-I'odda u o61acTs ero npumeHeHus. Y paBHeHue AppeHunyca
Karamuzatopsl. Katanus, ero Buabl. MTHrHOUTOPHI

@epMEHTHI, UX POJIb B )KUBBIX OpraHU3Max

DIIEKTPOJIN3. DIEKTPOJIU3 PACIIIIABOB JIEKTPOJIUTOB

DIEKTPOIN3 BOJHBIX PACTBOPOB AIEKTPOJIUTOB

KommuiekcHpie coequHeHus1, uX CTPOEHUE U MOJyYeHUe

OCHOBHBIE TPyl KOMIUIEKCHBIX COEAMHEHUI

OO111ast XapakTepUCTUKA U Ta30BbIi COCTaB aTMOC(hEpHI.

Ponp paznuuHbIX TPOLECCOB B JOPMUPOBAHUU XUMUYECKOTO COCTaBa aTMOC(EPHI U
TEMIIEPATyPHOIO PeXUMa 3eMJIN.

YrnepoaHsie coeiuHeHus B aTMochepe, UX UCTOUHUKU U CTOKH, BIUSHUE HA KITUMAT.
Kucnopon B atmocdepe — uctouHuku, (POpMbl CyIIECTBOBAHUS, BIUSHUE HA KITUMAT.
Bonopoansie coenvnenus: B atMocdepe — ICTOUYHUKY, BIMSHUE HA KITUMAT.

A30THBIE coelMHEHUs B aTMOc(hepe — UX UCTOYHHKH, BIMSHUE Ha KIUMat. Posb
COEIMHEHUH a30Ta B Pa3IMYHBIX XUMUYECKHX MpoIeccax B aTMocdepe.

TponocdepHslii 030H, €ro UCTOYHUKH, BEPTUKAIIBHOE U Teorpadudeckoe
pacrnpenenenue. BiusHue Ha Kiumar.

DOTOXUMUYECKUI CMOT — OCHOBHBIE MEXaHU3MBI U YCIOBHSI €0 (popMHUpOBaHHS,
OCHOBHBIE XUMUYECKHE MPOLIECCHI B (POTOXMMUYECKOM CMOTE.

CBsi3p XMMHUYECKOTO cocTaBa aTMoc(hepsl 3eMIId U BEPTUKAILHOTO CTPOCHUS aTMOC(EpHI
(pacmpeneneHue BeUIeCTBa, U3MEHEHHE TEMIIEPaTyphl BO3/IyXa C BBICOTOM, YCKOIb3aHUE
ra3oB H JIp.).

MaccoBble U Ipyrue 3arps3HUTETN aTMOCHEPHOTO BO3AyXa (a3p030JiH, JUOKCHU]] CEPBI,
OKHCIJIBI a30Ta, YrapHBIH ra3 v JIeTy4re yriieBoI0pOAbl, BKIOYast OeH3(a)IUpEeH U IpyTue
KaHIIEpOTE€HHbIE, MyTareHHbIE U TEPATOT€HHbIE COSAMHEHUSI.
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Oo0pa3sen 3K3aMeHALIMOHHOT0 O1JIeTa

MuHUCTEPCTBO HAYKHU U BhIcIIero oopasosanus Poccutickoit ®enepanuu
(deneparbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIIEHOC YUPEKICHUE BBICIIICTO
o0pazoBaHus
«POCCHUUCKNI TOCYJAPCTBEHHBIN T'JIPOMETEOPOJIOI MUECKUIA
YHUBEPCUTET»

Kadenpa BogubIx 6MopecypcoB, aKkBaKy/JbTYPbl H THAPOXUMHUH

Hampasnenne noarorosku — 05.03.05 «IIpukijiagHasi ruipoMeTe0oP0I0T s
Hamnpasnennocts (mpodunp) — Ilpukiaagnasi MeTeopoJiorus
Yposens Briciiero oopazoBanus — bakajaaBpuar

VYyebnas nucuumuinHa — BBeieHue B XUuMuI0 aTMocgepbl
3K3AMEHAHI/IOHHI)II71 BUNJIET Ne 1

1. OcHOBHBIE MOHSATHUSI U 3aKOHBI XMMHUH: aTOM, MOJIEKYyJa, aTOMHas M MOJIEKYJIsIpHas Macca,
MIPOCTOE U CJI0KHOE BEIIECTBO, 3aKOH ABOTapO.
2. 'maponus. PacueT KOHCTaHTHI THIPOJIN3a COJIeH, 00pa30BaHHBIX CIIA0BIM OCHOBAHHUEM.
3. 3agaua.
3aB. kadeapoii KopoJaskosa C.B.

Oo0pa3zen 3k3aMeHANMOHHOM 3a1a4H.
Hammmure ypaBHeHums rtuaposmsa cojied Hutpata cBuHUa(ll) m ruapokapOonara Kaiwmsl.
VYkaxkuTe 1BET JIaKkMyca B pactBopax u pH

5.3. MeTroanyeckue yKa3aHusi 0 OPTaHNU3ANHH CAMOCTOSITEJILHOIH PadoThI

CamocTosarenbHas paboTa CTYIEHTOB SBJISIETCA COCTAaBHOUM 4acTbhi0 yueOHOUM paboThl H
MMEEeT LEeJbI0 3aKperuieHue W YrayOJeHHs MOJIyYeHHBIX 3HAHMM W HaBBIKOB, IOWCK U
MpHOOpeTeHnEe HOBBIX 3HAHMM, a TakXKe BBINOJHEHHWE Y4YeOHBIX 3a/laHul, MOJArOTOBKY K
npenctosmuM  3aHATUsAM.  CamocTosiTenbHas paboTa MpeaycMaTpuBaeT, Kak MPaBUIIO,
MOATOTOBKY K MPAKTUYECKUM U JTA0OPATOPHBIM 3aHATHUSM.

PaGora ¢ nuTeparypoil mpemycMaTpuBaeT CaMOCTOSTENFHOE H3Y4deHHE TEOPETHYECKOTO
Matepuana. [lpu camocrositensHOM paboTe Hax pas3ienamMH JUCIUIUIMHBI, MPH BBINOJHEHUU
MPAKTUYECKUX pabdoT, TpHU MOATOTOBKE K MPOMEKYTOUHOMY KOHTPOJIIO CTYAEHT JOJIKEH
M3YYUTh COOTBETCTBYIOIIME pa3/ieibl OCHOBHOM M BCIHOMOTaTENbHOM JUTEpaTypbl IO
JUCIUIUIMHE, a TAKXKE UCIO0JIb30BaTh YKa3aHHbIE B IEPEUHE UHTEPHET-PECYPCHI.

B mpomecce camocrosTensHOM y4eOHOW JEATENLHOCTH  (DOPMHUPYIOTCS  YMEHHS:
aHAJIM3UPOBATh CBOM IO3HABATENIbHbIE BO3MOXHOCTH M IUIAHUPOBATh CBOIO MO3HABATEIbHYIO
NesITeNLHOCTh; paboTaTh C HUCTOYHUKAMU HHQPOpPMAIMH: TEKCTaMHU, TaONIHIIAMH, CXEMaMu;
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aHAJIM3WPOBATh TMOJYYCHHYIO Y4eOHYI0 HWH(OpPMAIUIO, JIelaTh BHIBOJBI; aHAIM3UPOBATh U
KOHTPOJIUPOBATL CBOU y‘-I€6HBIe I[ef/'ICTBI/ISI; CaMOCTOSATCIIbHO KOHTPOJIMPOBATHL IIOJTYYCHHBIC
3HaHUA.

[Ipomecc moxbopa HEOOXOAUMOUN JIHMTEPATYphl CIIOCOOCTBYET TIIOBBIIICHUIO YPOBHS
TEOPETHUYECKON MOJIrOTOBKH, 00JIee IOJTHOMY YCBOSHHIO H3y4aeMOTr0 MaTepraia U NPUMEHEHUIO
IMOJIYYCHHBIX 3HaHUU Ha IIPAKTHUKE.

CamocrosTenpHas paboTa CTYJICHTOB PEaTn3yeTcs B BUTIC:

- pa6OTI)I Haa BoOIpoCaMHM W 3aJjlaHUuAMU  [JId CaMOIIPOBEPKHM W A YCTHOTO
oTpoca/o0CyKICHHs Ha IPAKTUIECKOM 3aHSITHH;

- BEJICHUS JIEKIMOHHOM TeTpaau, U3y4EHUsl MaTEpUAIIOB JIEKIINH;

- MOJTOTOBKH K BBIMOJIHEHUIO JJAOOPATOPHBIX padoT;

- COCTaBJICHMsI OTUETOB 110 J1a0OpaTOPHBIM paboTam;

- TIOJIFOTOBKH K 3aIlIUTE OTYETOB IO JTa0OPATOPHBIM paboTam;

- TIOJIFTOTOBKHU K KOHTPOJILHOM padoTe.

6. YueOHO-MeTOAUYeCKOe U MH(OPMAIIHOHHOE 00ecTiedeHue U CIUTIINHbI
a) OcHOBHas JIUTEpaTYpAa:
1. Inunxa H.JI. Obmas xumus: YuebHoe mocooue s By30B. — M.: UnTterpan-Ilpecc, 2013.
—728c.
2. Inunka H.JI. 3amaum v ypaxxHeHUS 10 001Ield XuMun: yaeOHoe ocooue. — M3, crep. —
M.: KHOPYC, 2014. — 240c.
3. bapkosckuit E.B., Tkaues C.B., Ilempywenko JI.I. ObOmas xumus: y4de0. mocooue. —
Munck: Beimmiimras mkosa, 2013. — 639¢. (3BC Znanium.com)
0) JlomosiHuTEAbHAS JIUTEpaTypa:
1. Tonvopaiix 3.E., Macnos E.M. COOpHUK 3a7a4 U YIPOKHEHUH IO XUMUH. — M.: AcTpensb,
2013. — 383c.
2. Engumos B.M. OcHoBBl o0mer xumun: YueOHoe mocodue. — M.: HUI[ MHD®PA-M,
2015. — 256¢. IBC Znanium.com http://znanium.com/cataloa/product/469079
3. Koposeun H.B. O6mas xumusi: yaeOHUK A7 BY30B 0 TEXHHUUYECKUM HAMpaBlICHUSM U
cnenuagbHoCTAM. — 11-e m3a., ctep . — M. : Beicmas mkoma, 2009. — 557c¢.
4. Cemenos U.H., l[lepgpunosa U.JI. Xumus. — CII6., Xumuznat, 2000. — 655c.
5. Yyounosa FO.A. Metoaudeckue ykazaHus 1o guciuiuimHe «Xumus». — CI16.: PTTMY,
2003. —44c.
6. ypseuna E.I'., 'onuapos A.B. XuMusi: KJIacChl HECOPraHMYECKUX COSTUHEHUI: YUeOHO-
MeToanueckoe nocoodue. — CI1o: PITMY, 2008. —48c.

8.3. [lepeuenb mporpaMMHOro odecrneyeHus.
Omnepanuonnas cucrema Microsoft® Windows u maker mpukiaansix mnporpamm Microsoft®
Office.

8.4. Ilepeyenb MHGpOPMALHOHHBIX CIIPABOYHBIX CHCTEM.

CrpaBounas cucrema Poccuiickoe oOpa3oBanne — @DenepajbHbIi NMOPTAT — COOPHUK
3JICKTPOHHBIX PECypcoB Ha JITOM MOpPTajie MO0 eCTeCTBEHHOHAYYHOH TeMaTHKe-
http://www.edu.ru.

8.5. Ilepeuenn npogeccHOHAIBHBIX 023 JaHHBIX, HHPOPMALMOHHO-CIIPABOYHBIX U
NMOHUCKOBBIX CHCTEMbI, 3JIeKTPOHHO-0uOn0TedHbIe cucTeMbl (IBC):

1. «DOnexrponHas 6ubnuoteka ['napoMereoOHnaiiH», CBUAETEIBCTBO O FOCYJapCTBEHHON
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peructparuu 6a3sl ganHbIXx Ne 2012620609 (3apeructpupoBano B Peectpe 6a3 naHHbIx 22
utonst 2012 r.) http://elib.rshu.ru/
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. DICKTpOHHO-0MOIMOTeUHas cucTema «Znaniumy, https://znanium.com/

. DnekrporHo-6uOMMoTeuHas cucrema «lIpocnexkt Haykny, . http://zoomet.ru

. DIeKTpoHHO-6nbMoTeunas cuctema FOPAWT,. https://biblio-online.ru/

. «HanmonasnpHas a5ektponHas Oubnuorekay,. - https://rusneb.ru/

. baza mannbix nznarenscrBa SpringerNature, http://link.springer.com/

. Hayunas snexrponnas 6ubmuoreka eLIBRARY.RU,. - http://elibrary.ru/defaultx.asp
. DneKkTpoHHO-0nbmoTeunas cucrema ApxuB bBU: Cucremaruka -

http://bvi.rusf.ru/sista.htm

9. BECIINIATHASA 9JIEKTPOHHA S BUOJIOTUYECKAS BUBJIMOTEKA -

http://zoomet.ru

10. ®ynaameHTabHas 3JCKTpOHHAs oubnmunoTeka - http://herba.msu.ru
11.9nexrponHo-oubmmoTeuHas cuctema "Kuura®onn" - http://www.knigafund.ru
12. Ba3a mo TakCOHOMHH U HACHTH()HUKAINK ONOJOTHYECKUX BUA0OB WWW.eti.uva.nl

13. Poccwuiickoe oOpazoBanue — OenepaibHBIN MOPTAT — COOPHUK DIIEKTPOHHBIX PECYPCOB
Ha 3TOM IMOPTAJIe M0 eCTECTBEHHOHAYYHO!M TemaTuke- http://www.edu.ru

7. MeToauyeckye YKa3aHHUs 110 OCBOCHUIO 1M CHMIINHBI VIS 00y4al0IMXCs

By yaeOHbIX
SaHaTui

Opranu3anus 1esTeIbHOCTH CTYICHTa

Jlexkuu

Ilenp nekuuii — 1aTh OCHOBBI CHCTEMATU3MPOBAHHBI HAYYHBIX 3HAHH.
B xoze NeKIMOHHBIX 3aHIATHI KOHCTIEKTHPOBATh yUeOHBIM MaTepruasl. B
XOJIe JIEKIMM W3JaraloTcsi U pa3bsACHAIOTCA OCHOBHBIE, Haubosee
CIIOXHbBIE TIOHATHUS TEMbl, a TAK)KE CBSI3aHHBIE C HUMH TEOPETHUECKUE U
npakTuueckue mnpobnembl.  Cregyer  oOpamiaTe BHMMAaHHE — Ha
(hOopMyNUPOBKY TOHSTUNA, Ha XUMHUYECKHE IMPOIECCHl U SIBICHUSA,
npoucxosmue B atMocdepe. Ha  nekumax —Takke — JaroTcs
pEeKOMEHJANU JJIi TPAKTUYECKUX 3aHATUA U  CaMOCTOSITENbHOM
paboTHI.

IIpaktuueckue
3aHsaTus

HpaKTI/I‘ICCKI/IC 3aHATUA 3aBCPHIAOT W OOIIOJIHAKOT TCMbI yqe6H0171
JUCHUITIIMHBI. Onn CIIy’KaT IJid 3aKpCIUICHUA H3Yy4YCHHOI'0O Marcpualia,
pa3BUTHA YMCHHS U HABBIKOB B HpI/IO6peTCHI/I${ OIIbITa BLICTyrIJ'ICHPIﬁ,
BCACHHUA JUCKYCCHU. 3aH${TI/Ie, MMpoOBOAUTCA IIOA PYKOBOACTBOM
IpernoaaBaTreiis B y‘IC6HOI\/’I AYAUTOPUN U HAUYUHACTCA C BCTYIIUTCIBHOTO
CJIOBa IpCrioaBaTelid, 06’LHBJ'IHIOIJ_ICFO TEMY 3aHATHA U €€ OCHOBHYIO
Hp06ﬂeMaTI/IKy. 3arem 34CIIYHINBAIOTCsA COO6H_ICHI/ISI CTYACHTOB,
moompACeTCd BBIABHKCHUC U 06CY)KI[CHI/IG AJIbTCPHATUBHBIX MHeHuil. B
HEJIX KOHTPOJIA NOATOTOBKU CTYACHTOB K 3aHATUAM U PAa3BUTHUSA HABBIKA
KpaTKOro mMuCbMCHHOI'O U3JIOKCHU A 3HaHHI>i, Ha MPAKTHUYCCKUX 3aHATUAX
MOXKCET HPOBOAUTHCH TCKyIJ_II/Iﬁ KOHTPOJIb B BHUIAC TCCTOBBIX 3aJIaHuUi.
Hepen MPAKTUYCCKUM 3aHATUCM CJIICAYCT U3YUYUTHb KOHCIICKT JICKIIUU U
PECKOMCHAOBAHHYIO JIUTCPATYPY, MOKHO IIOJIB30BATHCA KOHCYJIbTAUSIMU
npenoaaBaTciida U BLI6I/IpaTL MO0 COT'JIAaCOBAHWUIO HHTCPCCYIOIUC TCMBbI
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JJI JOKJIaaOB. ﬂﬂﬂ BCACHUA 3amuceil Ha MMPAKTUYCCKUX 3aHATHUAX
MOKHO UCIIOJIB30BaTh OTACIIBHYIO TCTpalb.

JIaGopatopHsbie
paboThI

JlaGopaTopHble pabOThI SBIISIOTCS OJHON M3 (GOpPM Y4EOHBIX 3aHATHNA U
OJTHUM U3 MPAKTHYECKUX METOI0B 00y4eHHS, B KOTOPOM y4eOHBIE IIeTTU
JOCTUTAIOTCS  IPpU  TOCTAHOBKE W IPOBEACHUM  y4alIUMUCSH
JKCIEPUMEHTOB,  OIBITOB,  HCCIEJOBAaHUI €  HCIIOJIb30BAHUEM
CHEIHAILHOTO 00opyIoBaHus, puOoOpoB, H3MEPUTENIbHBIX
MHCTPYMEHTOB W JPYIHX TEXHHUYECKHX cpeacTB. Ha maGopaTopHbIX
3aHATUSIX ydyalluecs BOCIPUHUMAIOT, HAOJIIOJAt0T, UCCIEAYIOT SBJICHUS
MPUPOABI, TEXHUYECKUE M JPYrHue MpPOLECcChl, H3y4aroT OOBEKTHI
TEXHUKH, YCTPOMCTBO W IPHUHLUI JCUCTBUSA  HM3MEPUTEIBHOU
anmnapaTtypsl, METOAUKY U3MepeHUl. BoinoiHenue nabopaTopHeIX paboT
HEOOXOIMMO Il JIOCTHXKEHHUSI 00pa3oBaTeNbHBIX IleJied Ha YpOBHE
HampaBJIeHUs U NpoQuis, a Takke AUJAKTUYECKHMX U Pa3BUBAIOIIMX
uene ydeOHBIX IUCHMIUIMH W UX cocTaBistomux. JlabopaTopHbie
paboTel O0O0ecneunBalOT CBSI3b TEOPUUM C TPAKTUKOM, pPa3BUBAIOT
CaMOCTOSITEIBHOCTh M CHOCOOHOCTh K TIOCTAHOBKE U IPOBEICHUIO
SKCIEPUMEHTOB, NMOHHMMAHHUIO W UHTepIperauuu (akToB, K aHAIU3Y
SBJIGHUN U CHUHTE3Y, K OIL[EHKE MOJTY4€HHON MH(OpMALUU, TPUMEHEHUIO
3HAHHUM Ha PAKTHUKE.

IIpy moaroTroBke K 3aHATHIO MNpeNoAaBarenb (OPMHUPYET NEepedyeHb
MIPAKTUYECKUX 3aJa4 U 3aJaHUH, IPOEKTUPYET METOIUKY aKTyallu3aluu
ONOPHBIX  3HAHMH, CHOCOOOB  JIEATEIBHOCTH, W  OPraHU3ALUIO
MpoBeAIcHUsT J1abopatopHOil paboThl. Ha sTame mpoBeACHUM 3aHATHSA
aKTyalIM3UPYIOTCS ONIOPHBIE 3HAHUS U CIIOCOOB! AEHCTBUI, OpraHU3yeTcs
BBINOJIHEHHE yJaluMHKCs Ja00opaTOpHbIX 3afaHuil. Ha stane koHTpousisd u
OLIEHKHU yyalluecsi IpoBOJAT 00pabOTKy SKCIIEPUMEHTAIbHBIX JaHHBIX U
pe3yabTaTOB  BBHINOJHEHUS J1a0OpaTOpHBIX 3a7ad, (HOPMYIUPYIOT
BBIBOJIbI, @ TAKX€ OLIEHUBAIOT CTENEHb JOCTMXKEHUS Lesed paboThl.
3aKIIIOYUTENbHBIN ATall BKIIOYaeT 0popMiIeHHE OTUeTa U cAady paboThl
npenojaBatento. Jlng BeneHus JabOpaTOpHbIX pabOT  CTYIEHTHI
UCIOJIb3YIOT OTAEIbHYIO TETPa/lb.

Breayauropnas
Pabora

3aHATHS, NPU KOTOPBIX KaXKIbIH CTYIEHT OpraHu3yeT U IUIAHUPYeT
CaMOCTOSATENIBHO CBOIO pabory. CamocrosiTenbHas paboTa CTYIAEHTOB
BKJIIOYAET:

— CaMOCTOSATEIbHOE U3YyYEHHE Pa3/ieioB JUCLUIUIMHBL;

— TMOATOTOBKAa K BBIMOJHEHWIO BBICTYIUIGHMH Ha 3aHATHAX U
KOHTPOJIbHBIM paboTaM Ha 3HaHHUE Pa3/esIoB NUCLUILINHBI « BBeneHue B
XUMHIO aTMOC(hephI»,

—  BBINOJIHEHHE  JIONOJHUTEIbHBIX  MHAUBUAYAJIbHBIX  3aJ[aHUH,
HalpaBJIeHHBIX Ha U3y4eHHE OCHOBHBIX XUMHUYECKUX TEPMHUHOB,
XMMHMUYECKUX IPOLECCOB, YPABHEHUH XMMHUYECKHX PEAKIUM, COCTaBa U
COCTOSIHHSI aTMOC(Epbl, OCHOBHBIX BHJIOB aHTPOIIOIE€HHOTO 3arpsi3HEHUs
aTMochepbl W OCHOBHBIX 3arps3HSIOIMX aTMocdepsbl BellecTBax
AQHTPOIIOTEHHOTO ITPOUCXOKICHMUS,;

— HNOJITOTOBKY YCTHBIX COOOIICHUH.

IloaroroBka

HGHLIO 3a4CTa ABJIACTCSA IMPOBCPKA M OICHKA YPOBHS TCOPCTUUYCCKUX
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K 3a4€Ty

3HAaHMM, yMEHUS NPUMEHATh HUX Ha IMPAKTUKE, a TaKXKE CTENEHb
OBJIQZICHUSl TPAKTUYECKUMU yMEHHSIMH M HaBbIKAMH B o00beMe
TpeOOBaHUI YUeOHBIX IPOTPAMM.

[ToaroroBka k 3a4€Ty MOpEANoOJiaraeT HM3y4CHUE KOHCIEKTOB JIEKLUU,
PEKOMEHAYEMOM JUTEepaTypbl M JPYTMX MCTOYHHKOB, IOBTOPEHHE
MaTepUajoB MPAKTUYECKUX 3aHATUN

K 3auéry nomyckaroTcs CTYAEHTHI, BBINOJHUBIINE BCE TpeOOBaHUS

y4eOHOM MporpaMMBbl U CAABILIKE BCE NPAKTHUUECKUE pabOThl IO JaHHOU
JUCLUIIIIMHE, IIPEYCMOTPEHHBIE B TEKYILIEM CEMECTPE.

TloaroroBka
K DK3aMEHY

Lenbto 3x3aMeHa SBISETCS MPOBEPKA U OLIEHKA YPOBHS TEOPETUUECKUX
3HaHWUM, yMEHUS IPUMEHSTh UX Ha IIPAKTHKE, a TAK)KE CTETEHb
OBJIQJICHUS PAKTUYECKUMHU YMEHUSIMHU U HaBbIKaMH B 00beMe
TpeOoBaHUHN y4eOHBIX IPOrPaMM.

[ToaroTroBka K 3K3aMeHy MpeAIoIaraeT U3y4eHne KOHCIEKTOB JIEKIH,
pEKOMEHAYEMOM TUTEpaTypbl U APYTUX HCTOUHUKOB, TOBTOPEHHE
MaTepHaoB MPAKTUYECKUX 3aHITHH

K sk3ameHy aomycKaroTCsi CTYJEHTHI, BBINOJIHUBILINE BCE TPEOOBAHUS
y4eOHOM MPOrpaMMBbl U CAABIINE BCE IPAKTHUECKHE PabOThl 10 JaHHOU
JMCLUIUIMHE, TPEAYCMOTPEHHBIE B TEKYILIEM CEMECTPE.

8. UndopmanuoHHbIe TEXHOJIOT UM, UCIIOJIb3yeMble NP OCYIIeCTBJICHUHU
0o0pa3oBaTeIbHOIO Mpolecca Mo JUCIUIINHE, BKJIYAs NepedyeHb NPOrpaMMHOT0
o0ecreyeHnsi 1 ”HPOPMAINMOHHBIX CIIPABOYHBIX CUCTEM (IIPH HEOOXOAUMOCTH)

B yueO6HOM mporiecce mpuUMEHSIOTCS KOMIIBIOTEpHBIE (MHPOPMAIMOHHBIC) TEXHOJIOTHH.
ITporpammuoe o6ecnieuenue — Microsoft® MS Windows, Microsoft Office®.

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIIMHBI

YyebHasn ayauTopus
NpoBeieHUs
JIEKIMOHHOIO  THIA
MIOCAJI0YHBIX

MECT 70, yqe6HBIﬁ Kopnyc No 2’ HepI/IOIH/IquKaﬂ CHUCTEMA DJICMCHTOB

Canxkr-IlerepOypr,
MeramucTos, 1.3

YueOHasi sadopaTopust

NPUPOAHON cpeAbl ISl 3aHATHH
nadopatopHoro Tuna. [lomemenus
307, 308. [IlocamoyHbIX Me€cCT
cymmapro 30. YueOHbI Kopmyc Ne
2, Cankr-IlerepOypr,  mp.

MeraniucTos, 1.3

3aHATHii | CICIMAIN3UPOBaHHON  (y4eOHOM)

AJIs IlomerieHne ocHaIIeHO:

ayn.305, MeOeIbIo, JIocKa MeJoBasd,
HATJISITHOE rmocooue -

np. | AW Menneneesa

XMMHUHU

YKOMIUICKTOBaHHAS ydaeOHas
nmabopaTopusi Ui TIPOBEACHUS
ab0paTOPHBIX pabot c
HCTIONIb30BAaHIEM
CHeqUaIn3UpOBaHHOM
nmabopaTopHOA Meben,
nmabopaTOpHBIX MPUOOPOB, IIAKATOB
n ap. JIEMOHCTPALIOHHBIX

MaTepUaJIOB M TEXHHYECKHX CPENICTB
00ydenus. ITomerenne conepxur:

HabOp XMMHYECKOH TMOCyIBl |
PEaKTUBOB ISl TIPOBEICHUS Pa3HbIX
BU/IOB JIA0OpaTOpHBIX paboT 1o
XUMUH. TEXHIYECKHUE JIaOOpaToOpHbIE
BECHl, YCTAaHOBKY JUISl TOIYy4YEHHUs
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YueOnasn ayIuTOpust s
NpOBeIeHUsI NMPaKTHYeCKUX
3ansaTuii ayn.310, mocagouHbIX
Mect 30, YueOnblnii kxopmyc Ne 2,
Canxkr-IlerepOypr, p.
Mertannucros, 1.3

YueOnasn ayIuTopust s
TPYNNOBBIX W HHIUBUAYATbHBIX
KOHCYJIbTaUMii

ayn.310, mocamouneix Mmect 30,
VYuebOnbiii kopmyc Ne 2, CaHkr-
[erepOypr, np. MerannucTos, 1.3.

YueOnasn ayIuTopust s
TEKYUIEro KOHTPOJIsI |
MPOMESKY TOUH O aTTecTanun
ayn.310, mocamouneix wmect 30,
Vuebupiii kopmyc Ne 2,  CaHKT-
[TerepOypr, np. MeramiucTos, 1.3

ITomemenue
CaMOCTOSITeTIbHON padoThI
UuranbHbii 3an. [lomemienue s
CaMOCTOSITETIBHOI paboThI
crynenros. Ilocagounbix mect — 31.
VYuebnpiii kopmyc Ned, r. CaHkt-
[TeTepOypr, Pwxckuii mpocrekr, .
11, mut. A

ISt

IMomemenne aiIst XpaHeHUs H
PO UIAKTHYECKOT 0
00C/Ty’KUBAHUS y4eOHOro

odopynoBanusi. llomemenne 309,
VYuebnprii xopmyc Ne 2, Caskt-
[TetepOypr, mp. Merammuctos 1.3

JTUCTHUTMPOBAHHON BOJIB,
BBITSDKHBIC mKadsl, TIOIBO/T
BOZIOIIPOBOAHOM BOABIL.

[omemenne OCHAIIEHO:
CIelManu3upOBaHHON (yueOHO¥)
MeOenblo, JOCKa MeIoBasl.
[omemenne OCHAIICHO:
CrelMaNnu3upOBaHHON (yueOHO¥)
MeOenblo, J0CKa MeNoBast
ITomerenue OCHAIIEHO:
CTeLMaTU3UPOBaHHON (yueOHO¥)
MeOeIbIo, TocKa MeJIoBast
YKOMIIIEKTOBAHO
CrelaIn3upoBaHHON  (y4eOHOIT)
MeOebIo, OCHAIIIEHO
KOMIIBIOTEPHOU TEXHUKOMU c
BO3MOJKHOCTBIO ~ MOJKIIOYECHUS K
cetu «HWuTepHer" u obecredeHo
JOCTYIIOM B JNEKTPOHHYIO

MH(POPMALMOHHO-00pa30BaTENbHYIO
Cpeny OpraHH3aluH.

TTomerenne OCHAIIIEHO: 11
KOMITBIOTEPOB.

YKOMIIJIEKTOBAHO
CTeMATN3UPOBAHHON MeOeNblo s
XpaHeHUs 000pyIOBaHUSA u

TEXHUYECKUMH CPEJICTBAMHU IS €0
OOCITY>)KUBAHHS.

OC Microsoft® MS Windows 7
muiensust 61031016

Microsoft® Office 2007 nuueH3us
42048251

10. OcoOeHHOCTH OCBOEHHUSl MUCIHMIUIMHBI JJIsi MHBAJWAOB W JIMIl ¢ OTPaHHUYEHHBIMU

BO3MOKHOCTSIMH 3/I0POBbSI
OO0yuenue

oOyuaromuxes C

OTPaHUYCHHBIMU

BO3MOXXHOCTAMH

3I0pOBbsl  IIpU

HCO6XOI[I/IMOCTI/I OCYHICCTBJISICTCAL Ha OCHOBC aﬂaHTHpOBaHHOﬁ pa6oqel71 nporpammal  C

HUCIIOJIb30BAHHUEM

ClICIUaJIbHBIX

METOI0B  O0ydeHus H

JUJAKTHYCCKHUX

MaTCcpHraJIoB,

COCTaBJICHHBIX C YUCTOM 0COOCHHOCTEH HCI/IXO(I)I/ISI/ILIGCKOFO pa3BUTHA, HWHAWBUAYAJIbHBIX

BO3MOJKHOCTEH M COCTOSTHUSA 3A0POBbA TaKUX o6yqa10m14xc;1 (06yqa101ueroc;1).

[Ipu

onpeneneHud  (HopMbl

MMPpOBCACHUA 3aHATHI

C O6y‘{aIOH_II/IMC$I-I/IHBaJII/II[0M

YUYUTBIBAIOTCA PCKOMCHAAINHN, COACPIKAIIUCCA B HHHHBHHyaﬂLHOﬁ nporpamMmme pea6I/IJ'II/ITaI_II/II/I
HHBaJINJa, OTHOCUTCIIbHO PCKOMCH/IOBAHHBIX YCJIOBI/Iﬁ " BUJOB TpyJa.

30




[Tpu HeoOXoAMMOCTH I 0OYYAIOMIMXCA U3 YMCIIa WHBAIMIOB U JIMII C OTPAaHUYCHHBIMU
BO3MOJKHOCTSIMH 37I0POBbSI CO3AIOTCSl CHEIHMAJIbHbIE pabO4YHe MecTa C YYeTOM HapyIICHHBIX
GyHKUIMH ¥ OTpaHUYCHUN )KU3HEACSTEIbHOCTH.
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