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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

[enu TuCUUIUIMHEL

- (opMupoBaHue IUATEKTHKO-MAaTEPHUATUCTHYECKOTO MHPOBO33PEHHUS, BBIpAOOTKA
HAY4YHOT'O B3IUIAJa Ha MUpP, GOPMHUPOBAHNE COBPEMEHHOIO0 HAYYHOTO MPEICTABIECHUS O MaTEepUU
u (opmax ee JBMKEHUS, O BEIIECTBE KaK OJJHOM M3 BHJIOB JIBHXKYIIEHCS MaTepUH, O MEXaHU3ME
IIPEBPALCHUS] XUMUYECKUX COCIINHEHUM;

- IPUMEHEHUE CYMMBbl XUMHUYECKUX 3HAHWH, YMEHUH U HABBIKOB B MPO(ecCHOHAIbHOM
JESATEIIBHOCTH.

OcHOBHbIE 337]aUul XUMHYECKOM MOATOTOBKY 3aKIH0YaOTCS:

- B OCBOEHHMH (PyHJaMEHTAIbHBIX OCHOB XMMHUYECKON HAYKHU;

- IPUMEHEHHH OCHOB XUMHUYEKCOW HAYKU B MPO(PECCHOHATBHOMN EATETbHOCTH.

JIaGopaTopHbIil MPAKTUKYM IIPUBUBAET HABBIKU YKCIIEPUMEHTAIBHON pabOThI U yUHT:

- 00BACHATHh XMMUUYECKUE CBOWCTBA aTOMOB B 3aBUCUMOCTHU OT CTPOEHUS UX 3JIEKTPOHHBIX
000I104EK;

- npuMeHATh npuHImn Jle-Illarenbe kK XUMUYECKUM paBHOBECUSIM;

- HCIIOJIb30BATh BEJIMYMHBI KOHCTAaHT JUCCOLMALMU JJIA XapaKTEPUCTUKH CHUIIbI
AJEKTPOJINTA;

- BBIUUCIIATH pH;

- IPOU3BOJIUTH PACUET TEIJIOBBIX 3(P(PEKTOB XUMUUECKUX IIPOLIECCOB;

- IPOU3BOJIUTH AHAIIUTUYECKUE PACUETHI,

OLIEHUBATb, KAKUE CBOMCTBA (OKUCIUTEIbHBIE UJIM BOCCTAHOBUTEIbHBIE) MOTYT IIPOSIBIISATH
COEIMHEHUS,

- MCIOJI30BaTh BEJIMYMHBI CTAHAAPTHBIX JIEKTPOAHBIX ITOTCHIHUAIOB JUI OIPENEIICHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- [IOHUMAaThb XMMHUYECKHE CBOICTBA OPraHMYECKUX COEIUMHEHUH (B 3aBUCHUMOCTH OT HX
COCTaBa U CTPYKTYPHI);

- I0JIy4aTh U CTAOMIM3UPOBATH PA3IMYHBIE TUIIBI JUCIIEPCHBIX CUCTEM;

- (hU3MKO-XMMHUYECKUM METO/1aM aHaJIM3a;

- IPOU3BOJIUTH AHAJUTUYECKUE PACUETHI;

- IPUMEHATh XUMHUECKUE METO/Ibl B MPO(ECCHOHATBHON 1A TETBHOCTH.

[InanupyembIMu pe3ysbTaTaMi 00y4EeHMsI IO AUCHUIUIMHE (MOIYIIO), SIBJISIOTCS 3HAHMUS,
yMeHUs, HaBbIKU. [lepeueHb MIaHUPYEeMBIX pe3yJlbTaTOB OOyUeHHs MO AUCLUILIUHE (MOJIYIIO),
COOTHECEHHbIX C IUIAHUPYEMBIMH pe3yJlbTaTaMU OCBOEHHUS 0Opa30BaTENbHON INpOrpaMMsl,
npezcTaBieH B Tadnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3ynbTaTe U3y4eHUs JUCIUILIUHBL (MOJTYJIs)

PeSyJ'IbTaTLI 06y‘ICHI/I$[ 0 AUCIHUILIINHE

Kog u
Hassare OIIOII BO, Kox u popmymnupoBka (dhopMyHIpOBKa Kon
HHANKaTOpa
COKpaIIEHHOE KOMIIETEeHIINN
JIOCTIDKEHUS pe3ynb dopmMyHpoBKa pe3ynbTara
KOMITETCHIINU
TaTa
05.03.06 «Okonorus u | OIIK-1 : Ciocoben OIIK-1.3k : P/l 3Hanue | QyHAaMEHTAIBHBIX
MPHUPOAONOIF30BAHNEY | IPUMEHSTH Oa30BbIC ITpumensier 6a30BbIe pa3zaenoB XUMUH, B
(b-211) 3HAHMS 3HAHWSI XUMHUU [1pU o0BemMe,
(yHIaMEHTaTbHBIX MIPOBEICHUH XHUMUKO- HEOOXOTUMOM JIJIst
pa3zienoB HayK O AHATUTHYECKUX OCBOCHHSA
3emue, UCCIIEI0BaHUH B XUMHYECKHX OCHOB B
€CTECTBEHHOHAYYHOTO | 00JIaCTH SKOJIOTUH 1 SKOJIOTUH U
U MaTeMaTHYECKOr0 HIPUPOAONOIb30BAHUS MIPUPOJONOIB30BAHNUS;
LMKJIOB NIPH PELICHUH XMMHUYECKHX CUCTEM:
3aj7a4 B 00J1acTH pacTBOpOB,
KaTaJIu3aTOpPOB U




9KOJIOTHH U
MIPUPOOTIOTIH30BAHMUS

KaTaJIUTHYECKHUX
CUCTEM, TUCTICPCHBIX,
AIEKTPOXUMUIECKIE
CHCTEM; OCHOB
XHUMHAYECKON
TEPMOJWHAMUKH U
KUHETHUKH:
SHEPTeTUKU
XAMHUYECKUX
MPOLIECCOB,
XAMUYECKOTO U
(ha3zoBoro paBHOBeECHS,
CKOpPOCTH PEaKINH U
METOOB €€
peryanpoBaHus,
Ko0JIe0aTEIBHBIX
peakuuii;
peaKkUMOHHON
CIIOCOOHOCTH
BEIIIECTB;
MEepUOINYECKON
CHCTEMEI JIEMEHTOB;
MOJINMEPOB,
OJTUTOMEPOB U UX
CHHTE3A;
pEeaKkUMOHHON
CII0COOHOCTH
BEIIIECTB; CBOMCTBA
BEILIECTB.

Pa2

3Hanne

TEOPETHYECKUX
ACTIEKTOB MPUMEHEHHS
METOI0B 0TOOpa pod
U aHAJIMTUYCCKOI'O
OIIpe/IeICHUsI BEIIECTB
B KOMIIOHCHTax
OKpY’Karouieil cpesbl
(HOpMaTHBHO-
METO/IMYECKYIO 0a3y,
MOPSIIOK BBITOTHEHHS
pabor,
MIPOTOKOJIUPOBAHHUE
3TAIoB
SKCIIEPUMEHTA), B
COOTBETCTBUU C
3aJja4aMu B
npodeCCUOHATBHOM
JIeITeNIbHOCTH

P13

YMeHue

MIPOBOANTH PACUETHI
KOHIIEHTpalu1
pacTBOPOB PA3IUUHBIX
COCTMHECHUH,
ONpeAeIsATh
H3MEHEHNE
KOHLEHTpalui npu
MPOTEKAHUU
XUMHUYECKHUX peaKIMid,
ONpeENsATh
TEPMOIMHAMHUYECKHE
XapaKTEPUCTUKU
XUMHUYECKUX PEaKIil
Y paBHOBECHBIC
KOHIIEHTpaIluH
BELIECTB, POBOJUTH




OYKCTKY BEILIECTB B
1abopaTOPHBIX
YCIIOBUSIX,
OTIPE/ICTIATh OCHOBHBIC
¢uznaeckue
XapaKTEePUCTUKU
OpPTraHNYecKUX
BEILECTB

PJI4

YMeHue

UCIIOJIb30BaTh
CIeHaIbHBIC METO/IBI
(xumHKO-
AQHAINTHYECKUE) B
npoQeCcCUOHATBHOM
JIeITeIbHOCTH

PJI5

Hasrik

BBINOJIHEHUS
OCHOBHBIX
XUMHYECKHX
71a00paTOPHBIX
onepanui, BIageHust
METOJaMHU
onpeznenenus pH
PacTBOpPOB U
OTpeieNeHus
KOHLICHTpalui B
pacTBopax, METolaMHt
CHHTE3a
HEOPraHU4YEeCKHX U
OpPraHUYECKUX
COEIMHEHN

P/I6

HaBrix

MIPUMEHCHHUS
XMMHYECKHX METOJIOB
JUISL peIIeHNs 3aad B
TIpodeCCHOHANBHOM
JeATEILHOCTH

B nmponecce OCBOCHUA OJUCHUINIMHBI PEIOAOTCA 3adadd BOCIIMTAHUA TapMOHUYHO
paSBHTOﬁ, HanHOTHQHOIZ n conuaJibHO OTBETCTBEHHOM JHYHOCTH Ha OCHOBE TPAAUIIUOHHBIX
pOCCHfICKHX AYXOBHO-HPAaBCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKHUX IIGHHOCTGI\/'I, MMpEaACTaBJICHHLBIC

B Tabimie 1.2.

Tabmuna 1.2 — [{eneBbie OpueHTHPHI BOCTTUTAHUS

BocnurareabHble 3a1a41

®DopMuUpOBaHUE IEHHOCTEI

IleeBble OPUEHTHPBI

1 (I)OpMHI)OBaHI/Ie rpamancxoifl MO3UIUU U TTATPUOTU3MA

BocnmTanue yBaxkeHUs K HICTOPHU
KynbType Poccnn

I/ICTOpI/I‘ICCKaH IaMATh U
MPEEMCTBCHHOCTDb IMOKOJICHUH

KynbTypHas HIEHTHIHOCTD

2 @opMuUpOBaHME TYXOBHO-HPABCTBEHHBIX LIEHHOCTE

Bocnuranue 3K0I0ru4ecKoi KyJlbTyphl U
LIEHHOCTHOT'O OTHOILLIEHUS K OKPYXKaroIlen
cpene

Knzup

OTBCTCTBGHHOC OTHOILIICHUC K
OKpY>Karoliel cpene u
001ecTBY

3 @opMupoBaHHE HAYYHOT0 MHPOBO33PEeHNs M KYJIbTYPHI MBILIJICHUSI

Pa3Burne no3HaBaTeIbHOTO HUHTEpECa 1
CTPEMJICHUS K 3HAHUSIM

Co3uaTenbHbIN TPy

AXTUBHaS >KU3HECHHAS Io3unuA

4 (I)OpMI/IPOBaHI/Ie KOMMYHUKATUBHBIX HABBIKOB U KYJbTYPbI oﬁmemm




PazBuTre ymenus 3¢ QpeKTUBHO 00IIaThCs
U COTpYIHHYATh

Bzanmomnomorns u
B3aUMOYBAXKCHHE

,Z[I/ICIII/IHJ'II/IHI/IPOBE[HHOCTI)

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

JucrunauHa «XuMUs» OTHOCHTCS K 4acTh ydeOHoro miaHa biok 1 Jlucumrummabl
(Monmynu). HucuumunHa OazupyeTcs Ha KOMIIETEHIMSX, C(HOPMUPOBAHHBIX Ha MPEABIIYIIEM

ypOBHE 00pa30BaHMUs.

3. O0beM AUCHUNIMHBI (MOAYJIs1)

O0beM JUCHUIUIMHBI (MOAYJSl) B 3a4ETHBIX CIWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYECKNX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (10 BUIAM

y4eOHBIX 3aHATHI) U Ha CAMOCTOSITEIbHYIO paboTy, IpUBEAEH B TabuuLe 2.

Tabmuna 2 — O6mas TpyI10eMKOCTh JUCITUILTUHBI

C Tpyno- O0beM KOHTAKTHOH paboThl (yac)
eMecTp | eMKOCTh
Popma Yactp (OI/ICJI'I)I/IO : Breaynu- Popuia
Haszganue OIIOITI BO | o0yue- AynuropHas YA CPC aTTec-
s YII Kypc TOpHas Tawi
(390, B.E) Bcero
0300) nex. | mpak. | ma6. | ITA | KCP
03.03.06 Sxonorus | 40 | gy 1 4 73 |3 | o || 1] 0| 5
HPHUPOAOIIOIB30BAHNE
05.03.06 Dxonorus u 000 BlE 2 5 73 36 0 36 1 0 107 €]
IPHPOJIOTIOIB30BAHNE

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 Ctpykrypa tucuuniunsl (Moay.as) miss O®O

Temarnueckuil IiaH, OTPAKAIOUIMI COJAEp)KaHUE AMCLMIUIMHBI (IIEPEUEHb Pa3AciioB
T€M), CTPYKTYpUPOBAHHOE 110 BUJIaM Y4€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1
Tabnuma 3.1 — Paznens! JUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NEATENbHOCTH U (OpMBI

TeKymero KoHTpois aiust OPO

u

Kon pe- Kos-Bo 4yacoB, 0TBeIcHHOE Ha
dopma
Ne HasBanue Tembl 3ynbTara
Jlek [Ipaxt J1a6 CPC TEKYILEro KOHTPOJIs
00y4deHNs
1 cemecTp
BBezieHue B AUCIHUITIAHY. N CobecenoBanue, 3anuTa
1 | Knaccel HeOpraHMYECKUX I3 P’H 5 4 0 4 9 oT4eTa 1o J1abopaTtopHoit
COCIMHEHUH ? pabote
CobecenoBanue, 3amuTa
ATOMHO-MOJIEKYJISIPHOE P/1, A LTS
2 4 0 4 9 oTyera 1o 1abopaTopHOi
yueHue PI3, P15
pabote
CobecenoBanue
CrpoeHue aTomMa 1 P11, emeﬂni :a H; ’3a ura
3 | mepuomuueckas cucrema P13, 4 0 4 8 gT‘{eTa o 32;60’ aTil Hoii
snemenTtoB /.M. MenaeneeBa P13, P15 pabore paTop




Pl CobecenoBanue,
XHUMHUYECKas CBSA3b U P1, PCILCHUE 3a]1a4, 3amHTav
4 CIPOCHIE BOLIECTEA PIB 4 0 2 9 oT4eTa 1o JabopaTopHOn
p . P13 P}IS pabore, 3ammura
? pedepara
P,
P2, CobecenoBanue,
5 | Pactsopm: P13, 12 0 14 18 pelueHue 3a1a4, 3aIUTa
P P13, oTyeTa 1o
P/i4, 71a00paTOPHBIM paboTam
P15, PJI6
PI1,
P2, CobecenoBanue,
OCHOBHBIE 3aKOHOMEPHOCTH
6 P/13, 8 0 8 18 peuieHye 3aaay, 3aluTa
MPOTEKAHHUS XUMUIECKHX
DOLICCCOB P13, oTyeTa 1o
pott P/i4, 71a00paTOPHBIM paboTam
P15, PJI6
2 cemecTp
CoOecenioBaHHE - OTBETHI
. P/1, Ha KOHTPOJIbHBIE
KonnuratusHelie cBOicTBa
7 ACTBODOB P13, 4 0 6 20 BOIPOCHL, 3aLIUTA OTYETA
p p PS5, P16 0 1a0OPaTOPHBIM
paboram
OKHCIHTEITbHO- Pl CobecenoBanue, 3amuTa
’ OTYETOB IO
g | BOCCTAHOBHTCILHBIC 1 PAL, 14 0 14 20 nabopaTopHBIM paboTam,
JIEKTPOXUMHUIECKUE PJ13, pellICHHe 3814, 3alHTa
IPOLIECCHI PII3, P15 pedepara
PAal,
DU3UKO-XUMUS TUCTIEPCHBIX P12, Cobecenosarme, sanpTa
9 8 0 8 20 OTHETOB M0
CHCTEM P13, .
PJIS. PII6 nabopaTopHoi paboTte
. CobecenoBaHue, 3amuTa
10 DJIEeMEHTBI OpraHUYECKOM P11, 6 0 6 20 OTICTOB 10
XUMHH P13, PS5
J1a00paTOPHBIM pabOTaM
Pl CobecenoBanue, 3amuTa
OpraHnuueckue u ’ OTYETOB IO
11 PAal, 4 0 2 27 N
HEOPTaHUYCCKUE MOTHMMEPhI PJI3, PIIS nabopatopHoit pabore,
i 3amnura pedepara
Hroro no Tadymue 72 0 72 178

4.2 Coaep:xanue pa3aeiaoB U TeM JMCUMILIMHBI (Moay.as) st OO

1 cemecTp

Tema 1 Bseoenue 6 oucyunauny. Knaccovt neopeanuueckux coeouHeHul.

Conepxxanne Tembl: Benenue B mgucuurmnay. [lpeamer, 3amauM u MeTOABl XUMHH.
[Ipocteie u cioxHble BemecTBa. Kiaccudukamuss mpocThIX M CIOXKHBIX BemecTB. OKCHIBI.
Knaccugukarnus oxcunos. Heconeobpasyromme u coneobpasyromre okcuasl. Knaccudukanus
coneoOpa3yromux okcuaoB. IlomydyeHne u XuMHuUecKHe CBOMCTBa OKCHAO0B. OCHOBaHUS.
Knaccudukanus ocHoBanuii. Ilomyuenue ocHoBaHuii. XUMHYECKHE CBOWMCTBAa IIENOYeH,
HEpAacTBOPUMBIX M am@oTrepHbIXx ocHoBaHuM. Kucnorel. Knaccuduxanus xucnor. Ilomyuenue
KUACIOT. XuMmuyeckue cpoicTBa kucioT. Comu. Knmaccuduxamms coneid. CpenHue, Kuciele,
OocHOBHbIE coi. CriocoObl UX MONYYEeHUs U XUMUYECKue cBoiicTBa. KomIiekCHbIE coeTMHEHUS.
Nx oOpa3zoBanue U cTpoeHrne. BHyTpeHHsIs U BHEIIHAS cepbl KOMILIEKCHOTO coeuHeHus. CBs3b
XUMUU C APYTUMH HayKaMu. XUMHUS U SKOJOTUYECKHUE MPOOITIEMEI.

@dopMBl ¥ METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JIEKIIMOHHBIE 3aHATHUS: TPAJUIMOHHAs M aKTHUBHAS JIEKIHUS C HCIOJIb30BAaHHEM
Mpe3eHTAaINii; TabopaToOpHbIe 3aHATHS: JabopaTopHas padborTa.

Buapl camocTosITeNbHOM TOATOTOBKM CTYIEHTOB MO TeMe: Pabora ¢ nutepaTypoil.
[ToaroroBka k mnaGopaTtopubiM pabortam: "Ilomyuenue kucnot", "[lomyueHue ocHoBaHUM",



"ITonydyeHue cosieii" - OTBETHI HA KOHTPOJIbHBIE BOIPOCHI M BBINOJIHEHUE YIPAXKHEHUN
(HamuCcaHUe TEOPETUYECKON YacTH O0TYETa) METOANUYECKUX YKa3aHUH.

Tema 2 Amommuo-monekyisapHoe yueHue.

Copepxanue TeMbl: BemectBo. Buapsl xummueckux peaxkiuil. OCHOBHBIE MOHSATHS U
3aKOHBl XMMHHU. ATOMHO-MOJIEKYJSIDHOE Yy4deHHE. ATOMHas M MOJIEKyJspHas macca. Mouib,
MOJISIPHAsi Macca BELIECTBA, B3aUMOCBA3b MAacCChl, KOJIMYECTBA U MOJIIPHOM MacChl BELIECTBA.
XUMUYECKUN IKBUBAJICHT, ()aKTOP SKBUBAJICHTHOCTH, YUCJIO 3KBUBAJICHTHOCTH. DKBUBAJICHT U
MOJISIpHAsi Macca HKBUBAJICHTA MPOCTHIX U CIIOXKHBIX BEILECTB. 3AKOH YKBHUBAJICHTOB.

@opMbl 1 METOJbI NPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHM: JIEKIIMOHHBIE 3aHATHUS: TPAJAUMLMOHHAS M AKTUBHAS JIEKLUS C HCIOJIb30BAHUEM
Ipe3eHTalnii; 1abopaTopHble 3aHATHS: labopaTopHas paborTa.

Bunel camocTosTenbHONW IMOATOTOBKHM CTYACHTOB MO Teme: Pabora ¢ muTepaTypoid.
[TonroroBka k J1abopaTopHoii pabote «OrnpenenaeHrue MOJIIPHONH MacChl SKBUBAJIEHTa METAJLIa) -
OTBETHl Ha KOHTPOJIbHBIE BONPOCH! (HAHMCAHUE TEOPETHUECKON YacTH OTYETa) METOAMYECKHX
yKa3aHHil.

Tema 3 CmpoeHnue amoma u nepuoouyeckas cucmema snemenmos /[.1M. Menoeneesa.

Conepxxanne Tembl: OCHOBHBIE H3Tambl W JAHAJEKTHKA Pa3BUTHS MPEICTABICHUN O
CyILIECTBOBAaHUHU U CTPOCHHH aTOMOB. CTpOEHHE aTOMOB: SJIpO, JIEKTPOHBI, UX 3aps] U Macca.
KBaHTOBBIN XapakTep U3IIyYEHHUS U MOTJIOIIEeHUS 3HeEprun. Y paBHeHue [1nanka. KopnyckynspHo-
BOJIHOBOM Jyaliu3M MUKpodacTull. /[lyaqn3m 53JI€eKTpOHOB W HPHUHIMI HEONPEAECICHHOCTH.
[Tonstue opbOurtanu. DiekTpoHHOE o0nako. KBaHTOBBIE 4HMCla: TIIaBHOE KBAaHTOBOE YHCIIO,
opOuTaTbHOE, MATHUTHOE, CITHHOBOE KBAaHTOBOE YK cii0. Dopma s-, p-, d-opOuTtaneii. DieKTpoHHasI
U JJEKTpOHHO-Tpaduueckass (opmbl cTpocHHsT aroma. [lopsIOK 3amoHEHUS aTOMHBIX
opoutaneit. [Ipunmun INaynu. [Ipunuun Hanmenbliel sHepruu (qBa npaBuia KiedkoBckoro).
[Mpunmun I'ynpa. [lepuonnueckuid 3axkoH .M. MenaeneeBa u €ro TpakTOBKa Ha OCHOBAHUH
COBPEMEHHOI TEOPUU CTPOEHUsI aToMa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUM: JIEKUMOHHBIC 3aHATUA: TPAAULMOHHAs M AKTUBHAs JIEKLIMUSA C HMCIOJIb30BAHUEM
MIPE3CHTAIINM; Ta0OpaTOpHBIC 3aHATHS: JabopaTopHas paboTa, peleHne 3aaau.

Bunel camocToATenpHONW MOATOTOBKH CTYAEHTOB Mo TeMe: Pabora ¢ auTepaTypoi.
[TonroroBka k naboparopHoil padbote «CTpoeHHEe aToMa U NMEPUOJNYECKasi CUCTEMA 3JIEMEHTOB)
- OTBETHl HAa KOHTPOIbHBIE BOMPOCH (HATMCAHHE TEOPETUYECKONW YacTH OTUETa) METOJAMYECKUX
YKa3aHUW; MOATOTOBKAa K MPaKTHMYECKON 4dacTu pabothl. Pemenue 3amau no teme «CrtpoeHue
aTomay.

Tema 4 Xumuueckas c6:3b u cmpoeHue gewecmad.

Conepsxanne TeMbl: OCHOBHBIE BUJIbI XUMHUUECKO cBs3u. KoBaneHnTHas cBsi3b. [lomspHas,
HEeMnoJsipHasi, MpuMepbl. JJOHOPHO-aKIENTOPHBII MeXaHu3M 00pa3oBaHus cBs3u. HaceiaeMocTh
KOBAJICHTHOM CBSI3W, HAIIPABIECHHOCTb. MOHHAs CB3b KakK NpPENEIbHBIN CiIydall IMOJISIpU3ALUN
KOBaJeHTHOM  CBsi3u. [ uOpummsanus  aToMHbIX — opOuTanei. Tumbl  TUOpHIM3ALUU.
IIpocTpaHCTBEHHOE PACIIOJIOKEHUE ATOMOB B MOJIEKYJIaxX.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKIMOHHBIEC 3aHATHUS: TPAAUIMOHHAS W AKTUBHAS JIEKIHUS C HMCIOJIb30BAHUEM
Mpe3eHTaINii; TabopaTopHbIe 3aHATHS: JabopaTopHas paboTa, perieHne 3aad.

Buapl camocTosiTeNnhbHOM TOATOTOBKM CTYIEHTOB MO Teme: Pabora ¢ nutepaTypoil.
[ToaroroBka k maboparopHoit padore "Xumuueckas CBSI3b U CTPOCHUE BelIecTBa" - HANKMCaHUE
pedepata «Tumbsl xumMuueckor cBsizu». Pemenue 3amau mo temam «llepuoamueckas cucrema
anemeHToB .M. Menaeneesa», « XUMHUYECKAs CBSI3b U CTPOCHHUE MOJIEKYID.

Tema 5 Pacmesopur.



Conepxanre Tembl: OCHOBHBIE OIPEICICHUS: PACTBOP, PACTBOPUTENb, PACTBOPEHHOE
BemecTBo. PactBopumocth  BemiecTB. HaceimeHusiii  pactBop. CrnocoObl  BBIpaKCHUS
KOHIIGHTpalMu pacTBopoB. ['maparHas Tteopusi pactBopoB [[.M. MenpaeneeBa. DHepreTuka
npouecca pactBopeHusi. OCHOBHBIE MOJIOKEHUS TEOPUHU DIEKTPOIUTHUECKON HCCOLMALINU.
PaBHOBecue B pacTBOpax 3JEKTPOIHMTOB. DJIEKTPOJUTHYECCKAs AuUcconmanus Boabl. bydhepHbie
cucteMbl (kapOoHaT-THApoKapOoHaTHas OydepHas cucreMa MUPOBOTO OKeaHa, IMOYBEHHBIC
Oydepnsie cuctemsl). ['maponus conei. .

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JIEKIIMOHHOE 3aHATHUE: TPAJAMIMOHHAS W aKTHUBHAs JICKIHUS C HUCIOJIb30BAaHUEM
Ipe3eHTAalNIi; Ta00paTOpHbIE 3aHATH: 1JaOOpaTOpHbIE pabOThI, pEIICHHE 3a/1a4.

Buabl camocTosiTenbHOM MOJATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nurepaTypoil.
[TonroroBka k mabopartopubiM pabotam («OrmpeneneHHe KOHLEHTPAIMM PacTBOpa IIEIOYH»,
«Omnpenenenue pH pacTBOpOB HEKOTOPHIX BEMIECTBY», «Peakiuu noHHOro obMeHay, «[ uaponus
coneil. OmpezeneHue peaklMH CPEAbl») - OTBETHl HAa KOHTPOJbHBIE BOMPOCH (HANMCaHUE
TEOPETHUYECKOM YacTHh OTYEeTa) METOJMYECKUX yKasaHui. Pemenue 3amau no temam «CrocoObl
BBIPQXXCHHS KOHIIEHTPAIUK pacTBopay, «MIOHHO-MoJIeKyIsipHbIe (MOHHbIE) peakuu oOMeHa.

Tema 6 OchosHble 3aKOHOMEPHOCTU NPOMEKAHUS XUMUYECKUX NPOYECCOs.

Copepxanue TeMbl: XUMUYeCKasi KUHETHKA U KaTtanu3. CKOpOCTh XUMUYECKON peaKLUu.
HUctunHas wu cpenHsas. DakTopbl, BIUSIONME HAa CKOPOCTh peakuuu. Kunermyeckas
knaccupukanus peakuuii. [loHsiTHe 0 MOpsKe MOJEKYISIPHOCTH peakiuuu. KoHcranTa ckopocTu
pEaKkuu IMEepBOro MOpsIKa. 3aBUCHUMOCTh CKOPOCTH pEaKUUU OT TeMIlepaTrypbl. AKTHBHBIC
Mosiekynbl. [lonstue 06 sHeprum aktuBauuu. YpaBHeHue Appenuyca. Ilonsrue o karamuse.
Mexanusm JeicTBUsl KaTanu3atopoB. lloHaTne o XumuHueckoM paBHOBecuH. CwmelleHue
paBHOBECHS NIPU U3MEHEHUM KOHLEHTpaluu, TeMieparypsl, nasienus. [punuun Jle—1llarense.
OCHOBBI XUMHUYECKOW TEPMOIMHAMHKHU. 3aKOH COXpPAaHEHUS SHEpruu. BHYTpeHHss sHeprus,
TerioTa U padora. MaTemMaTuyeckoe BbIPaKEHUE MEPBOT0 Hayala TEPMOJUMHAMHMKU B Pa3HbIX
yenoBusix (V=Const, p=Const). TernoBoit >¢pdexr peaknuu. 3akoH ['ecca u ero ciencTBus.
CranmapTHble TEIUIOTHI 0Opa3oBaHUs M cropaHus. OOpaTUMble M HEOOpaTHMBIE IMPOLECCHI.
dopMyIUpOBKa U MaTeMaTUYeCKOEe BBIPAKEHHE BTOPOrO Hayayia TepMoAuHaMuKu. [lonsaTue o6
sHTponuu. [loHSATHE O TEepMOAMHAMMUYECKUX MOTEHIManax. JHeprus l'empmronbiia. DHeprus
['n66ca. Mcnonb3oBaHue 3TUX SHEPTUA AJIs ONpe/ieNIeHHs HallpaBJIeHHOCTH Mpoliecca.

@®opMBbI U METOABI TMPOBEACHUS 3aHATUI O TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKIIMOHHBIE 3aHATHUS: TPAJAMLMOHHAS M aKTHBHAs JIEKLHUS C HCIOJIb30BaHUEM
MIPE3CHTAIIN; Ta00paTOPHBIC 3aHATHS: Ta0OpaTOpHbIE pabOTHI, PEIICHUE 3a/1a4.

Bunsl camocTosTensHOW MOATOTOBKM CTYAEGHTOB 1Mo TeMe: PaGoTta ¢ nuTepaTypoil.
[TogroToBka k mabopatopHbiM pabortam («IHTpomnusi. Oueprusi [mb0Oca. Hampasnenue
XUMHYECKOTO0 Mporeccan, «CKOpOCTb XUMUYECKUX PEAKLIU, XUMUUYECKOE PABHOBECHE)) - OTBETHI
Ha KOHTPOJIbHBIE BOMPOCH! (HAIIMCAaHUE TEOPETUYECKON YaCTH OTYETa) METOAMUYECKUX yKa3aHUM.
Pemenue 3aau no remaM «9HEpPreTuKa XUMHUYECKUX MTPOLECCOB (TEPMOXUMHUYECKUE PACUEThI),
«XUMHYECKOE CPOACTBOY», «XUMUUYECKass KHHETHUKA U PABHOBECHEY.

2 cemecTp

Tema 7 KonanueamusHule ceoucmea pacmeopos.

Conepxanne TeMmbl: KoymMratuBHBIE CBOWCTBAa PAcTBOPOB HEAIEKTPOJHUTOB. OcMoc.
OcmoTHueckoe U ocMoTHYecKoe AasieHue. 3akoH Baut-I'opda. 3akon Payns u ero cneacrBus
(2-o1t w 3-it 3akoHbl Payns). KosuMraTMBHBIE CBOWCTBA PAacTBOPOB  DIICKTPOJIHMTOB.
D0yIIHOCKONUS, KPUOCKOTIHSL.

@®opMBI U METOABI TMPOBEACHUS 3aHATHH TO TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKIIMOHHBIE 3aHATHUA: TPAJUIMOHHAS M aKTHBHAs JIEKIMSA C MCIIOJIB30BAaHHEM
npeseHTanuil. JlJabopaTtopHbie 3aHITUS: TaOOPATOPHBIE paOOTHI.



Bunel camocTosTenpHONW MOATOTOBKH CTYIGHTOB 1o TeMe: Pabora ¢ nmrepaTypoi.
[ToaroToBka k nabGopartopHsiM padoram «KosumratuBHbIE CBOHCTBAa pacTBOpoB. (OcMoc.
OcMoTuyeckoe J1aBiieHne», «Crnoco0bl BEIpaXKEHHS COCTaBa pacTBOPOB. 3aKOHbI Paynsi» - OTBETHI
Ha KOHTPOJIbHBIE BOIIPOCHI (HAMMCAHUE TEOPETUUECKON YaCTH OTYETa) METOINYECKIX YKa3aHUH.

Tema 8 OxucnumenbHo-60cCmaHo8uUmenvHble U INeKMpPOXUMULECKUE NPOYECcchl.

Conepsxanne Tembl: OKHCIUTENbHO-BOCCTaHOBUTENbHBIE peakuiuu (OBP). YpaBuuBanue
OBP. Tunmst OBP. O6mmume cBoiictBa MeTamuioB. DOpMbl HaXO0XACHUS METAJIOB B MPHUPO/IC.
duznyeckue cBoicTBa MeTaIIoB. Kpucrammueckas pererka MeTaioB. OCOOEHHOCTH CTPOCHUS
aTOMOB MeTayyioB. Pasnuuue B CTPOEHHHM BHEIIHErO YHEPreTHUYECKOr0 YPOBHS y METaNIOB U
HEMETAJUIOB. ATOMBI METAJJIOB TJIaBHBIX W MOOOYHBIX moarpymil.llonyyenue meTamioB u3 ux
COCMHEHUN. XHUMHYECKHE CBOMCTBA METAJJIOB. OJIEKTPOXUMHUUYECKUU pANle HANPSKEHUM
METaJUIOB. 3HAYCHUE METAUIOB B JKU3HMU YEJOBEKA. DJIEKTPOJHBbIE MOTEHIHAIbl. MexaHusm
BO3HUKHOBEHHUS DJJIEKTPOJHOrO TMoTeHnuana. Bomoponueiii snextpoa. Psn cranmapTHbIX
AJNIEKTPOJIHBIX TMOTEHIMAIOB MeTawioB. [anbBanmueckuit snement. Omnpenenenue IC
ranpbBaHnyeckoro synemeHTa J[lanudng-SAxobu. Konnenrpamuonnsie menu, pacuer JDJIC 1o
dopmyne Hepucra. Koppos3us meramnoB. Buasl koppo3uu. AHOIHBIE U KaTOAHBIE MPOIIECCHI,
MPOTEKAIOIIUE MTPU IEKTPOXUMHUUECKON KOPPO3UU METAIJIOB. BOmpockl AK0I0THH, CBA3aHHbBIE C
KOppo3uel MeTasioB. Mepsl 00phOBI ¢ KOPPO3HEH: aHOTHOE OKPHITHE (OLIMHKOBAaHHOE XKEIEe30),
KaTOJHOE TOKpBITUE (IyxeHoe jkene30). Ilporekropnas 3ammra. OnekTponu3. CyIIHOCTb
AJIEKTPOJIN3a. DJEKTPOJIM3 PACIUIABOB M PACTBOPOB. DJIEKTPOJIU3 C HEPACTBOPUMBIM AHOJIOM.
3akonbl Dapanesd. [IpakTuueckoe npUMeHEHUE IIEKTPOIU3A.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TEMe, MPUMEHSEMbIC O00pa30BaTEIbHBIC
TEXHOJOTUM: JIeKIIMOHHBIE 3aHATHA: TPAAULMOHHAS M aKTHBHAs JIEKIHS C HCIOJIb30BaHHUEM
npe3eHTanmid. JIJabopaTopHbIe 3aHITHS: Ta0OPATOPHBIE paOOTHI, PEIICHUE 3a7ad.

Bunel camocTosTenbHONW MOATOTOBKHU CTYAEHTOB 1o Teme: OTBEThl Ha KOHTPOJBHBIC
Bompochl. [loaroroBka k JsaboparopusiM pabotam ("OKHUCIUTETLHO-BOCCTAHOBUTEIIHHBIC
peakuuu", "O6mme cBoricTBa MetauioB", "I'anpBannveckue 3neMenThl", "Koppo3us metamios",
"OnexTpoau3") — OTBEThl Ha KOHTPOJIbHBIE BONPOCH! (HAIMCaHUE TEOPETUUECKON YacTH OTYeTa)
METOANYECKUX YKa3aHui. Pemenue 3anay.

Tema 9 Quzuxo-xumus OUCNEPCHBIX CUCTNEM.

Conepxxanne Tembl: OcHoBHBIE Tpu3Haku aucrnepcHeix cuctem ([C). Jlucnepchas
CUCTeMa, IUCIIePTUPOBaHKE, AUCTIepcHas (ha3a U AUCTIepCHOHHAs cpea. XapaKTepHble MPU3HAKU
JC: rereporeHHOCT, M AMCIEPCHOCTh. CBsI3b TUCHEPCHOCTH C pa3MEpPOM YACTHUIl; YZAeNbHas
noBepxHocTh. Knaccudukanus [IC: mo AMCIEPCHOCTH, MO arperaTHoMy COCTOSIHUIO, IO
Mex(azHoMy B3auMoaercTuIo. [lonydenne komionaHbx cucteM. ONTHYECKUE U MOJIEKYIISIPHO-
KMHETUYECKHE CBOWCTBA. OJEKTPUUYECKHME CBOMCTBA, CTA0MIM3AIMs M KOATyJSIUsS 30JIEH.
CrpykrypHOo-Mexanuueckue coictBa JIC. Mukporereporensble 1 rpy00AUCIIEPCHBIE CUCTEMBI.
[TpuponHble TETEPOreHHBIE CHCTEMBbI (MPUPOJHBIE CPEObl U >KUBBIE OPTraHU3Mbl). MeToabl
AQHAJTUTUYECKON XUMHUHU (IIPOBEACHHE XHUMHUKO-aHATUTHYECKOTO aHaju3a MPHUPOIHBIX Cpen).
BrimonHeHe OCHOBHBIX XUMUYECKHX TA00PATOPHBIX ONEPAIIHii 7Sl TPOBEICHUS TEOXUMHYECKHIX
uccienoBanuii. [lpumeHnenune QU3NKO-XUMHUYECKHMX METOJIOB B MpodeccruoHanbHON cdepe
(9xonoruveckasi 6€30MacHOCTb).

dopMbI ¥ METOABI TPOBEICHUS 3aHATHH IO TeMe, MPUMEHsSEeMble 00pa30BaTeIbHBIE
TeXHOJIOTHH: JIEKIIMOHHBIE 3aHATHA: TPAJUIMOHHAS W aKTHBHAs JIEKIMS C HCIOJIb30BAaHUEM
npesentanmii.  Jlabopatopubie  3aHsATHA:  JabopatopHas ~— pabota.  DKCKypcus — Ha
MNPEINPUATHE/OTKPBITAs JIEKIMs C yYacTHEM IMPUTJAIIeHHOTO CHHKepa Ha TeMy "MeTronbl
XUMHUKO-aHAJUTUYECKOTO aHAIN3a B SKOJIOTHH".

Bunel camocToATenpHONW MOATOTOBKH CTYAEHTOB 1o TeMe: Pabora ¢ nuTepaTypow.
[ToaroToBka k maboparopHoil padore "DdHU3WKO-XUMHUSA TUCTEPCHBIX CHCTEM' - OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI (HAITMCAHUE TEOPETUYECKON YaCTH 0TYETa) METOAMUYECKUX YKa3aHUH.



Tema 10 Snemenmoi opeanuueckoi XumMuu.

Conepxxanne tembl: [Ipeamer opraHmdyeckoil XMMHUHM. 3HAYECHUE OPTraHUYECKON XUMHHU.
KpaTtkuit 0030p BO3HMKHOBEHHS W DPa3BUTHS OPraHUYECKOW XUMHH. Teopusi XUMHUYECKOTO
ctpoenuss A.M. byrtnepoBa M ee 3HaueHMe B opraHuueckod xwumuu. llpupona cBsizu B
opraHuueckux coeauHeHusx. Knaccudukanus oprannyeckux coeanHeHud. DyHKIHMOHAIIbHBIE
xapakTepucTuaeckue rpynmnel. Kmaccudukanus opraHudeckux peakiuil. Peaknuu 3amenieHus,
MIPUCOEIMHEHHUS], OTUICIUICHHMS, IEPErpyNIUpPOBKU. PaiukanbHble 1 HOHHBIE PEAKIIMH.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTMM: JIEKIMOHHBIE 3aHATHA: TPAaJULUMOHHAS W aKTHBHAs JIEKLIMS C HCIOJIb30BAaHUEM
npe3enTanuii. JlaboparopHble 3aHATHA: 1a00paTOPHBIE PAOOTHI.

Bunel camocToATenbHONW MOATOTOBKH CTYAEHTOB 1o TeMe: PabGoTta ¢ muteparypoil.
[ToaroroBka k 1abopaTopHbIM padoTaM («OYHCTKA OPraHUYEeCKUX coequHeHM. KauecTBeHHBIN
SJIEMEHTHBIM  aHalu3  OpPraHMYECKUX  COeOuHEHu», «lIpenenbHble  yriIeBOJOPOIBI»,
«HemnpenenpHbple yrieBoJoponabl psaa dTuieHa», «HenpenenbHble yrieBoaopoasl psia
aleTuiIeHa», «ApOMaTHYECKHE YIIIEBOJIOPOAbI», «CHUPTBI U UX MPOU3BOJHBIEY, «DEHOIBDY,
«Anpaerugpl U KeToHbD», «KapOOHOBBIE KHCIOTHI») - OTBETHl Ha KOHTPOJIbHBIE BOIPOCHI
(HamucaHue TEOPETUUYECKOM YaCTH OTYETa) METOANYECKUX yKa3aHHUil.

Tema 11 Opeanuueckue u Heop2anuieckue noaumepbsl.

Copepxanue Tembl: OCHOBHbBIE MOHSATUS BBICOKOMOJEKYJSApHBIX coeauHenuir (BMC):
IIOJIUMEDP, OJINTOMEpP, TJaBHAas LElb, MAaKpPOMOJIEKYJd, JJIEMEHTapHOE 3BEHO U CTEICHb
nojauMepu3auy. BeamunHa MoaeKynsspHOH Macchl U pazMepbl Mosiekyn BMC. Knaccndukanus
BMC 1o npoucxo01eH1I0, XMMHUYECKOMY COCTaBy, IPUPOJE aTOMOB, BXOIAIIUX B IVIABHYIO LIEIb,
no (opMe MaKpoOMOJEKYNIbl, B 3aBUCHMOCTH OT TPUPOABI M PACIIONIOKEHUS SJIEMEHTaPHBIX
3BEHbEB B MakpoMoJekyJe. Kiaccudukarys HoaMMepoB 10 UX MOBEJISHUIO IIPU HarpeBaHUHU U 110
metony cunte3a. Ctpoenue BMC. MonowMmep, nmonumep, 3neMeHTapHoe 3BeHo. llpuponneie u
cunretnueckue BMC. benku, nemmnono3a, kpaxman. HaOyxanue monumepoB, CTENEHb
HaOyxaHus. HaOyxaHue B TEXHOJOIMM MNMILEBbIX Mpou3BoAcTB. OOmas XapakTepUCTHKa
pPacTBOPOB MOJIMMEPOB: OCMOTHYECKOE AaBJIEHHE U BI3KOCTh. 3akoH Bant-I'odpda u ypaBHeHHe
[lItayngunrepa. BeicanuBaHue W KoaunepBalys. BBICOKOMOJIEKYIISIPHBIE JJIEKTPOJIMTHL. benku n
CBOWCTBa MX pacTBOpoB. PuOpHIUIApHBIE W TIOOyNsApHbIe Oenku. Bszkocts m pH cpensl.
UcnonbpzoBanne BMC my1st 3anuThl 3051 U Ipu (PIIOKYIISIITUM CTOYHBIX BOJI.

@®opMbl U METOABl MPOBEACHUS 3aHATUN MO TeMe, MpPUMEHseMble 00pazoBaTeIbHbIE
TEXHOJIOTUH: JIeKIIMOHHBIE 3aHATHA: TPAJAMLMOHHAs M aKTHBHAsl JIEKIMS C HCIOJIb30BAHHEM
npe3eHTanuii. JlaboparopHsie 3aHATHA: 1abopaTopHas paboTa.

Bunel camoctosTenbHON MOATOTOBKH CTYAEHTOB 1o Teme: [lonbop u 0630p muTepaTypsl
Juis Hantucanus pedepata. [loaroroska k madopatopHoii padore "CBoiicTBa MOJTUMEPOB" - OTBETHI
Ha KOHTPOJIbHBIE BOIIPOCHI (HAMCAHUE TEOPETUUECKON YacTH OTYETa) METOINYECKUX YKa3aHUH..

5 Mertoauyeckne YyKa3zaHusl sl OOYYAKOIIUXCS MO M3YYEHUI0 U Ppeau3auuu
AUCHUIIMHBI (MOZYJIs1)

5.1 Meroanyeckne peKOMEHZANMHM O0YYAalOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W TIO
o0eceYeHn 0 CaMOCTOSITeJIbHOM padoThI

CamocrosiTenbHast paboTa BKIIIOYaeT paboTy ¢ y4eOHOW M HayyHOUM JUTEpaTypou Mpu
MOJATrOTOBKE K J1aOOpaTOpHBIM paboTaM, JIEKIMSIM U K dKk3aMeHy. CamocrosiTenbHas paboTta
MPOBOAMTCS C LEJIblO: CHUCTEMAaTH3allMM M 3aKpeIUIeHUs, YIIyOJIeHHs W pacIIUpeHHs
TEOPETUYECKUX 3HAHUM M TNPAKTUUYECKUX YMEHHH, NpUOOpEeTaeMbIX CTyJAEHTaMH B XOj€
ayIUTOPHBIX 3aHATUN; (QOPMHUPOBAHUS YMEHHMHM MHCIIONB30BaTh CIEUUATIBHYIO JIUTEPATYPY;



pasBUTHs TO3HABATEJIBHBIX CIIOCOOHOCTEH M AaKTHMBHOCTH oOOydYaromuxcs; (OpMHpPOBAHUS
CaMOCTOSITEJIbHOCTH MBIIIIEHUS, CIIOCOOHOCTH K CaMOPA3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U
camMopealM3ally; Pa3BUTUS HCCIENOBaTENbCKUX yMeHud. CamocrositensHas pabota mpu
U3y4eHHUH JUCLUILIMHBI Opa3/AeisieTcss Ha TpU BUJA: 1) ayAUTOpHAs caMOCTOsATeNIbHAs paboTra
(BpImoiHEHUE J1abopaTopHBIX  paboT); 2) camocTosATeNbHas paboTa TMOA  KOHTPOJEM
npenojaBarens (IJIaHOBblE KOHCYJIbTAllMM, 3K3aMEH); 3) BHeayJqUTOpHAas CaMOCTOSTENbHas
paboTa mpy BBHIMOJHEHUH CTYJICHTOM JIOMALIHUX 33JaHUil y4eOHOTO W TBOPYECKOTO XapakTepa
(moAroTroBKa K JIEKUUSAM, MHAMBUAYaJIbHbIE pabOThl MO OTAEIBHBIM pa3jieiaM COAEp)KaHUs
JUCLIUTUIMHBL, TOATOTOBKA K AK3aMEHY).

JU1s TOATOTOBKY K JIAOOPATOPHBIM 3aHATUSAM HEOOXOAMMO MCIOJIb30BATh METOJUYECKUE
yKazaHus (Ja00paTOpHBI MPAKTUKYM) K BBIMOJIHEHUIO J1a00paTopHbIX padoT. Kaxaslii pasmen
METOAMYECKHX yKa3aHUH (Ja0OpaTOPHOIo MPaKTHKYMa) 3aKaHUYMBAECTCS EPEYHEM KOHTPOJIbHBIX
BOIIPOCOB, HAa KOTOpPhIE HEOOXOAWMO OTBETUTh IMUCBMEHHO U O(GOPMUTH B OTYET B BHJE
TEOPETHYECKOM IJ1aBbl K KOHKpETHOH J1abopaTtopHoit padote (I'maBa 1 Teopernueckast yacTsb).

CTyneHT 3aumaeT 0T4eT WHANBUYAIbHO.

JIoIyCKOM K BBIIIOJIHEHHS JJAOOPATOPHBIX PalOT SIBJIAETCS IPOX0XKICHUE HHCTPYKTaXKa 110
TeXHHMKe Oe3o0macHoCcTH (1-e 3aHsATHE) U 3HAHUE TEOPUU U XoJa 3KcrepuMeHTa. CTyIeHT JOKEH
ObITh FOTOB K KaXJOMY 3aHSTHIO - BBIIOJHSET TEOPETUYECKYIO YacTh M 3alllMINAeT ee Mepes
IIPOBEJICHUEM dKCIIEpUMEHTA (OTBEUAET YCTHO HA BOIPOCHI).

JIaGoparopHas paboTa BHINOIHAETCS CTY/I€HTOM B ayAUTOpUH. Pe3ynbTarel 1abopaTopHOi
paboTel oQopMIISIIOTCSL B BUIE OTAeAbHOM TInaBbl (I'maBa 2 OKcrepUMEHTalbHAs YacTh).
OKclepUMEHTallbHasl 4YacTh BKJIIOYACT XOJ PabOThl, pe3yibTaThl ONbITa (MOATBEPKIAOTCA
XUMHYECKHMH PEAKIUsIMH, pacyeTaMu ), HaOJIFOICHUS ¥ BHIBOIBI.

JlaGopaTopHas paboTa pa30MBaeTCsi Ha HECKOJIBKO TaIOB (BBIMOJIHACTCS B (hOpMe Keiica):

| - Kamepanbhblii aTan | (mi1aHupoBaHue) - a) HIOCTaHOBKA L€l U 3a1a4 padoThl, 10100p
JUTEpaTypbl U HAMUMCAHHWE TEOPETUYECKOM 4YacTH OTYETa, C MCIOJb30BAaHMEM KOHTPOJIbHBIX
BOIIPOCOB 110 TeMe; O) COCTaBl€HME IUIaHAa padOThl (MPEAYCMOTPEHHOTO METOAMKOi); B)
HOJIy4EeHHUE JI0MYCKa K BBIITOJHEHHIO Ja00paTOpHOIl paboThI.

Il — Kamepanpupiii 53tan 2 (3KCIEPUMEHTAJIBHBIA) — a) BBINOJIHEHHE paboT
(pelycCMOTPEHHBIX METOJUKOM); 06) 00paboTka pe3yslbTaTOB aHAIUTHYECKOTO OIpeaesIeHUs
(BBIpa’k€HHE PE3yJIbTaTOB Yepe3 KOJ-BO, MAacCy, KOHIIEHTPAIMIO, MAaCCOBYIO JIOJII0 BEIIECTBA U
np., COINIaCHO METOJHMKE); B) NMPOTOKOJIMPOBAHUE HAOMIOJEHUH, (HOpPMYIMpPOBKA BBIBOJOB; T)
MOJIFOTOBKA OTYETA.

Il — 3amuTa oTyeTa (MHAMBUAYAIBHO).

KoHTpoJsibHbIE BONPOCHI /151 CAMOCTOATEIBHOM OlIeHKH Ka4ecTBa 0CBOEHUs Y4eOHOo
AUCHMILTUHBI

Yro takoe okcuabl? Kak ux kiaccuuuupyroT Mo XMMUYECKHM CBOMCTBaM?
Urto Takoe ruApoOKCUIbI?
Knaccugukanus ruipokcuioB.
Urto Takoe OCHOBHOCTh KUCIIOTBI, KUCIOTHOCTh OCHOBAHUSA?
Haiite onpenenenue conu. Knaccuduxanus comne.
Kaxkue KucioTel 00pa3yroT KUCIbIE COTH?
Kakue ocHoBaHus1 00pa3yroT OCHOBHBIE COIH?
XUMUYECKUI PJIEMEHT, aTOM, MOJIEKyJ1a?
ITpocTsie u cllokHBIE BemecTBa?
. Xumudeckue Gpopmysbl BEUeCTB?
. 3aKOH MOCTOSIHCTBA cocTaBa’
. OTHOCHTENbHASI AaTOMHASI U MOJIEKYJISIpHAsi Macca, MoJIsipHasi Macca?
. [locTosinnast ABorazipo?
. [lepuoanueckuii 3akon Menneneena?
. 3axoH I'eii-JIroccaka?

CoNoOARWNE

N ol ol
ODhwWwNE O



16.
17.
18.
19.
20.

21.
22.

23.

24.

25.
26.

27.

28.
29.

30.

31.

32.

33.
34.
35.
36.

37.

38.
39.
40.

41.
42.

43.
44,
45.
46.
47.
48.

49.

3akoH ABoraapo?

Mounsipablii 00beM raza?

VpaBuenue Knaitnepona?

VYpaBuenue Menpeneena?

Hanummre moyHbIe 3JeKTPOHHBIC KOH(UTYpAIIK aTOMOB 3JIEMEHTOB C MOPSIKOBBIM
HoMepoM 17 u 25.

HanummTe 31eKTpoHHBIE KOH(DHUTYpAIMK aTOMOB XJI0pa ¥ Mapranna u nouos Cl” u Mn?",
Hanummre snekTpoHHyI0 KOH(pUTypanuio aToMoB Gochopa u BaHaaus. SABistoTcs u
OHM aHayioramu?

Hanummre 351eKTpoHHYI0 KOH(GUTYpalHio OepHUINs U YKaXKHUTE JIeMeHThI-aHanoru. Kak
U3MEHSIOTCS CBOIMCTBA aHAJIOTOB C YBEIMYCHHEM HOMepa repuoa?

[TpuBenute 351eKTPOHHYIO KOHUTrypanuio kanus. [Tokaxure, kak U3MEHSIOTCS CBOWCTBA
3JIEMEHTOB MEPHOA, B KOTOPOM HAXOIAUTCS KAJIUH.

Hanumnre snekTpoHHbIe KoHGurypanuu atomMos Fe u F, a Taxoxe nonos Fe?', Fe3* u F-.
YKaxkuTe, Y KAKUX U3 HIDKE IPUBEICHHBIX MOJICKYJI XUMUYECKHUE CBSI3U UMCIOT
nossipubid xapakrep: Fz, CO, Ho.

VYKa)xuTe N0CIeJ0BaTEIbHOCTh BO3PACTAHUS IIEKTPUYECKOTO MOMEHTA JHIIONS Y
cessei: B-N, B-F, B-C, B-O, B-Br.

Omnpenenute BaJICHTHOCTH Hoaa u pochopa B OCHOBHOM U BO30YKICHHOM COCTOSTHUSIX.
VKaxuTe MEXaHU3M 00pa3oBanus cBs3eil B none ruapokconns HzO". Kakyro
BAJICHTHOCTh UMEET KHCIIOPO B TOM HOHE?

Kakyto npoctpaHcTBeHHYIO KOHHTypaiuio uMeroT Mojiekyibl BaClz, PbClz, PbCls, Bro,
AsHz3, HoTe, CF4, GeHa, PCls, SBre? Kakue U3 3THX MOJIEKYIT MOJISPHBI?

OcHoBHBIE CBOMCTBA MPOSBIISET BBICIIUI OKCHJI DJIEMEHTA: Cephl, a30Ta, Oapusl,
yraepona?

Kak u3MeHs0TCcsl CBOMCTBA THAPOKCUAOB, 00Pa30BAaHHBIX METaNIaMU TJIaBHOM
noarpynmsl 11 rpynmel, mpy yBeTWYSHUH 3apsi/a siipa aTOMOB?

W3menuTcs i cBoiictBa Bemiects B psity NaOH — Mg(OH)2 — AI(OH)3?

UYem 00yci0oBIeHA AITIOTPOIHS?

B gewm 3akmrogaroTcs cBoiicTBa aM(OTEPHBIX THIPOKCHIOB?

Uemy paBHA MOJIIpHAsT KOHIICHTPAITUS YKBUBAJICHTA, MOJIIpHAs KOHIICHTparws ¥ TUTp 20
% pacTBOpa cynbhaTa Maruus’?

Kaxoif 06beM pacTBOpa cepHOil KMCIIOTHI TIIOTHOCTHIO 1,8 T/cM® ¢ MaccoBoii nodeit
H2SO4 88 % Hamo B34Th AJi MPUTOTOBIEHUS pacTBOpa KUCIOTh 00beMoM 300 oM,
mwiotHOCTHIO 1,3 T/eM®n Maccoroit moneit H2SO4 40 %?

B BozHOM pacTBope crynenyaro quccoruupyet: K2SOs, KaS, HaS, Na2SOs.

Peakuuu noHHOro 0OMEHa UAYT /10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

CocTtaBbTe MOJIEKYISIPHOE U NTOJIHOE HOHHOE YpaBHEHHE, COOTBETCTBYIOIIIEE
COKpAIIEHHOMY HOHHOMY ypaBHeHm0: CO3%> + 2H" — CO; + H0.

Heiirpanehyto cpeny umeer BoaHbIi pactBop: NaNOsz, FeSOas, NazS.

KuCIOTHOCTD MOYBBI MOKHO yBEIHUUTh BBeeHHe pacTBopa: NHaNO3z, NaNOs, NaCl,
NaxSOs.

Kakwue pactBopsl HazbiBatoTcsa 0ydepHsiMu? [IpuBennre npuMepsl.

Yro Takoe OydhepHas eMKOCTb, U OT KaKuX (haKTOpOB OHA 3aBUCHUT?

Ha yem ocHOBaH MexaHU3M ACHCTBUSA OyPepHBIX CUCTEM?

[TpuBectu ypaBHeHus /i pacueta pH OydhepHBIX pacTBOpPOB.

KaxoBo 3nauenue 0ydepHbIx cuctem?

Beruncnuts pH hopmuatHoro OydepHoro pactsopa, B 111 KOTOPOTO CONEPIKUTCS TT0
0,1M HCOOH (K = 1,8%10).

Boruucnuts pH aneratHoit OydepHoit cmecu, conepsxkareit B 11 0,15M CH3COOH u
0,2M CH3COONa (K = 1,8%107).



50. BbuucinuTh MOJISIpHYIO KOHIICHTPALIMIO PACTBOpa MypaBbUHOU KUCIOTHI, ecii pH =3, a
Ko = 1,8%10,

51. I'uaposu3 mpoTekaet npu pactBopenuu B Boje: CaBrz, Ba(NO3)2, Na2S0s, AlCIz?

52. Bona. CBoiicTBa BOIBI.

53. OCHOBHBIE XapaKTEPUCTHKH PACTBOPOB.

54. TIpoueccsl, MpoTeKaroIye Npu pacCTBOPEHUH, TEIUIOBOH Y3PPEKT pacTBOPEHUS.

55. Teopust 3NEKTPOIUTUYECKON JUCCOLIHAITIH.

56. Crenenp quccoruaium.

57. CunbHbIE U Cl1a0bIe 3JIEKTPOIUTHI.

58. Koncranra nucconuanuu. 3akoH pa3eneHust OcTBanba.

59. 3aK0H 3EKTPOHEUTPATHLHOCTH PACTBOPA ICKTPOIIUTA.

60. MoHHOE Mpon3BeICHUE BOIBI.

61. BomopoaHslii mokas3aTesb.

62. DHeprus.

63. BHyTpeHHss SHEprus.

64. Temuora.

65. Pabora.

66. IlepBoe HauagO TEPMOAMHAMUKH.

67. 3aKOH SKBUBAJIEHTHOCTH TETUIOTHI U PA0OTHI.

68. DHTanbIus.

69. TerioBo# 3P heKT XUMHUECKOHN pEaKIIHH.

70. 3akoH ['ecca.

71. DHTponus.

72. Bropoe HayaJio TepMOIMHAMHUKH.

73. CBoboanas sHeprus [ mO6ca kKak KpUTEPHUil HAPABICHHOCTH IpoIlecca.

74. CKOpOCTh XUMHUYECKON peakLnu. 3aBUCUMOCTb CKOPOCTH XUMHUECKONW PEeakluu OT
KOHUEHTPALlUU pEearupyroiX BEIECTB.

75. KoHcTaHTa CKOPOCTH peakuuu. MoJIeKyJIspHOCTb U HOPSIIOK PEAKIUH.

76. Karanutudeckne peakiuu. ['OMOTeHHBIN U TeTEepOTeHHBIN KaTalns.

77. 3aBUCUMOCTb CKOPOCTH XMMHUECKOW peakluu OT TeMnepaTypsl. TemnepaTypHas
3aBUCHUMOCTb KOHCTaHTbI CKOPOCTH PEAKIUH.

78. DHeprus aKTUBALMU XUMHUYECKON peaklnu. TeopHst akTHBUPOBAHHOT'O KOMILIEKCA.

79. Xumnueckoe paBHOBecre. KoHCTaHTa paBHOBECHSI.

80. ®axTopsl, BIUAtOIKE Ha cMenieHne papHoBecus. [Ipunnun Jle-1llarense.

Pexomengannu nmo padore ¢ aureparypoit

B y4eOHbIX mocoOusix, yka3aHHBIX B OCHOBHOHM JHMTepaType B TOM WJIM HMHOH Mepe
PACKpBITO COJIepKaHUE LEHTPAIbHBIX TEM HacTosle pabouel nporpammsl. [ToMumo u3ydenus
OCHOBHOM JIUTEpaTypbl IO JUCHMIUIMHE «XHMHSA», CTYACHTY PEKOMEHIYETCS W3Y4UTh
JIOTIOJIHUTEIILHYIO JINTEPATYPY

5.2 OcoOeHHOCTH OpraHu3anuu oOO0y4YeHHs IS JHMI C OrPAHHYCHHBIMHM BO3MOXKHOCTSMH
310pPOBbSI U HHBAJIH/I0B

[Tpu HEOOXOIMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3JI0pOBbSl U MHBAINUIOB (110 3asBJICHHUIO 00YYarOIerocsl) MpeloCcTaBIseTcs yueOHas
uH(OpMalKs B JOCTYHBIX (POpMax ¢ y4eTOM UX MHAWBUIYAIBHBIX ICUXO()U3MYECKIX
0COOEHHOCTE:

- JUIS JIULL C HAPYLIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTUUeHHBIM IPUPTOM; B popme
JJIEKTPOHHOI'O  JTOKYMEHTa; HMHVBHyaJIbHBIE KOHCYJIbTAllU! c [IPUBJICYCHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUSI, KOHCYIbTAIUH U JP.



- IS JTUIT C HAPYIIEHUSIMU CTyXa: B TIeuaTHOU hopMme; B (hopMe dTEKTPOHHOTO JOKYMEHTA;
WHJIUBUIyaJIbHbIE KOHCYJBTAallUW C NPHUBJICYECHHEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIE
3aJlaHusl, KOHCYJIbTAlUH U JIp.

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATEIILHOTO armaparta: B ne4atHoii ¢oopme; B popme
ANEKTPOHHOIO TOKYMEHTA; MHAUBUIYaJIbHbIE 3a1aHUs1, KOHCYJIbTALIUU U JP.

6 ®oH OLIEHOYHBIX CPEICTB JJIfl MPOBEAEHUS TeKYIero KOHTPOJISI U MIPOMeKYTOYHOM
arTecTauuu 00y4aromMXcs M0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBun ¢ tpeboBanumsmu DPI'OC BO i arrecranmm 0oOydaromuxcs Ha
COOTBETCTBUE HX IEPCOHATBHBIX JOCTIIKCHUH IUIAHUPYEMBIM pe3ysibTaTaM OOYYCHHS TI10
JTUCIUTIINHE (MOAYJII0) CO3/1aHbl (POH/IBI OIEHOYHBIX CPEICTB. THUIOBBIC KOHTPOJILHBIC 3a/IaHHUS,
METOJMYECKUE MaTepuasbl, ONPEACISIONME MPOIEAYpPhl OLICHUBAHUSA 3HAHUM, YMEHHH U
HaBBIKOB, a TAK)KE KPUTEPHUH U MTOKA3aTEIH, HECOOXOIUMBIE JIJIsl OIIEHKH 3HAHWH, YMEHHI, HABBIKOB
U XapakTepu3ymllnue OdTambl (HOPMHUPOBAHHS KOMIIETCHIIMA B  MPOILECCE OCBOCHUS
00pasoBarebHON MTPOrpamMMBbl, IpeAcTaBieHbl B [Ipunoxennn 1.

7 Y4eb6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnieyeHue TUCIHUILINHBI (MO1yJIs1)
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B. II. Xunsa. — 3-e uzn., ucnp. u gon. — Mocksa : M3parensctBo FOpaiit, 2025. — 491 ¢. —
(Beiciiee  obOpazoBanme). — ISBN 978-5-534-08940-0. — Tekctr : 2JIEKTpOHHBIA //
Oo0pazoBarenpHast miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/557448 (mata
obpamenus: 15.05.2025).

2. OOmas u HeopraHuyeckas XuMmus: ydeOHMK st By30B/ O.T. OranecsH,
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NznarensctBo FOpaiit, 2025. — 309 ¢. — (Bricmiee oopazobanue). — ISBN 978-5-534-06720-0.
— Tekcr : oanektponssli // OOpa3oBarenbHas mnatrdopma HOpaiit [caiit]. — URL:
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1. NocrHayka — unTepHET-)KypHan o Hayke. URL: https://postnauka.ru/
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

OIIK-1.3k : IIpumenseT 0a30BbIe 3HAHUS XUMUHT
TIPY MPOBEJICHUN XUMHUKO-aHAJIUTHYECKHUX UCCIIe
JIOBaHWH B 00JIACTH SKOJIOTHU ¥ IPUPOJONIOIB30
BaHUs

05.03.06 «Oxkomorus u | OIIK-1 : CocobeH npuMeHATH 0a3
MIPUPOJIOTIOIB30BAHNE | OBBIE 3HAHMS (PYHIAMEHTAJIBHBIX pa
» 3JIEJIOB HayK 0 3eMiie, eCTECTBEHHO
(b-211) Hay4HOT'0 ¥ MaTeMaTH4ECKOr0 LUK
JIOB IIPH PELICHHH 3aJ1a4u B 001acTH
9KOJIOTHH U IPUPOJIONIOIB30BaHUS

KommeTeHust cunraercsi cChOpMUPOBAHHOW Ha JAHHOM JTalle B ClIy4ae, €CIIU MOJTy4YCHHBIC
pe3ynabTaThl OOYYeHHs [0 JUCHUIUIMHE OLICHEHBI IOJOXKHUTENbHO (JMana3oH KpPHTEPHEB
OLICHUBAHUSI PE3YJIbTaTOB O0YUCHHS «3a4TCHOY, «YIOBICTBOPUTEIBHOY, «XOPOILIOY, KOTIHIHOY).
B cinydae OTCYTCTBUSI IMOJIOXUTEIBHON OIIGHKM KOMIICTCHLMS HA JAHHOM OTalle CYUTACTCS
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerenuus OIIK-1 «Cnocoben npumMeHsTh 6a30BbIe 3HaHUS (YHIaMEHTAIBHBIX
pa3fesioB HayK O 3eMJI€, €CTECTBEHHOHAY4YHOI'O M MAaTEMaTU4YE€CKOr0 LIUKJIOB IIPU PELLIEHUU
3aJa4 B 00JIACTH YKOJIOTUU U IPUPOJONOIb30BAHU»

Ta6muma 2.1 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

PesynbraTel 00y4ueHHUs 110 AUCIMIUINHE
Kox n popmymuposka uumukar | Ko | Tu Kpurepuu oneHnBaHus pe3yNnbT
opa IOCTHXKEHUS KoMIeTeHnuu | A I aToB 0Oy4YeHU
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-1.3k : [Ipumensier 6a30BBI (yHIaAMEHTAIBHBIX Pa3/IeioB X
€ 3HaHMs XMMUH 1P MPOBEAEH UMHH, B 00beMe, He0OX0IMMOM
U1 XUMHKO-aHaTUTUYECKHX UCC JUISL OCBOEHHSI XUMUYECKUX OCH
JIeJOBaHNH B 00JIACTH SKOJIOTH OB B 9KOJIOTHH U PUPOIOIIOIIB3
U ¥ IPUPOJONOIH30BAHUS OBAHUS; XUMHUECKUX CHCTEM: P
aCTBOPOB, KaTaIM3aTOPOB U KaT | OOBSICHAET: COCTaB, CTPOCHHUE U
AINTHYECKUX CHCTEM, TUCTIEpPC | XMMHUYECKHE CBOWCTBA KHCIIOT,
HBIX, JIEKTPOXUMHUYECKHE CUCT | OCHOBaHMH, OKCHIOB, aM(poTep
€M; OCHOB XMMHUYECKON TEPMOJI | HBIX COEMHEHUM, COJIEeH; aTOM
Pl 3H | MHAMHUKHU U KHHETHKH: YHEPTET | HO-MOJIEKYJIIPHOE YUEHHUE; CTP
1 aH | MKM XMMHUYECKUX MPOIECCOB, X | OeHHe aToMa; MEPUOAUIECKYIO
ne | UMHYECKOro H ()a30oBOrO PaBHO | CHCTEMY 3JIEMEHTOB; TEOPHIO P
BECHs], CKOPOCTU pPeaKUl U M€ | acTBOPOB; OCHOBHBIE 3aKOHOME
TOJIOB €€ PEryJINPOBaHUsA, KOJIE | PHOCTH MPOTEKAHUS XUMUYECK
0aTeNbHBIX PEaKLUii; PEaKIMOH | MX MPOIECCOB; KUCIOTHO-OCHOB
HOW CIIOCOOHOCTH BEIIECTB; TI€ | HBIE CBOWMCTBA BEUIECTB
PUOANYECKOM CUCTEMBI AJIEMEH
TOB; ITOJTUMEPOB, OJTUTOMEPOB U
HX CHHTE3a; PEaKIIMOHHON CIIOC
O0OHOCTH BEILIECTB; CBOMCTBA BE
IECTB.
3 TEOPETUIECKHUX aCHEKTOB IPUM | OOBSACHSIET: OKHCIUTEIHHO-BOCC
P " enenns METOJIOB 0TOOpa Mpod M | TAHOBUTEIHHBIE CBOMCTBA BEIIE
2 f:; AQHATUTUYECKOTO ONpEEIeHHUs | CTB; 2AEKTPOXUMHUYECKHE CHCTE
BELIECTB B KOMIIOHEHTAX OKPY | MBI; TUCHIEPCHBIE CUCTEMBI; COC




JKarolel cpeabl (HOPMaTUBHO-
METOMYECKYI0 0a3y, MopsIoK
BBINIOJIHEHHS paboT, IPOTOKOJIH
pOBaHHE 3TAIOB 3KCIEPUMEHTa
), B COOTBETCTBUH C 33/1a4aMU B
po(eCCHOHATBHOM NeSTETHHO
CTH

TaB, CTPOCHHE ¥ XUMHYECKHUE C
BOWCTBA OPraHNYECKUX COCIUH
€HUH; CTPOEHHE MTOJIUMEPOB, OJ1
WUTOMEPOB U UX CHHTE3; PEAKIN
OHHYIO CITOCOOHOCTH BEIIECTB;
OCHOBHBIE 3aKOHOMEPHOCTH IIpP
OTEKaHMS XUMHUYECKHUX MPOIIECC
0B

PI

MC
HHA

MIPOBOJUTH PACUEThl KOHIIEHTPa
LMY PacTBOPOB Pa3IMYHBIX COE
JUHEHUIL, oTlpe/ieNnaTh U3MEHEH
Y KOHIEHTpaluil Ipu MpoTeKa
HUH XUMHYECKUX PEAKIHH, OTIp
€ZIeNIATh TEPMOANHAMUYECKHE X
apaKTepUCTHKHA XUMHIECKUX Pe
aKIWUi ¥ PAaBHOBECHBIC KOHIIEHT
panuy BEIIEeCTB, IPOBOJUTH 0

UCTKY BEIIECTB B JIADOPaTOPHBI
X YCIIOBHSX, OTIPENIEIATh OCHOB
Hble (pU3HYECKUe XapaKTepUCTH
KM OPTaHHYECKUX BEIIECTB

aHAJTM3UPYET IIPOCTHIC BEIIECTB
a M UCCIIEAYEeT XUMHIECKHUE PO
LIECCHI C UCTI0JIb30BaHUEM CTaH
JIAPTHBIX METOJIUK; OOBSICHSIET
XMMHYECKHEe CBOMCTBA aTOMOB
B 3aBUCHUMOCTH OT CTPOEHUS UX
AJIEKTPOHHBIX 000JI04YEK; IPOBO
JIUT pacyeThbl KOHIIEHTPALUH pa
CTBOPOB PA3IMYHBIX COCIMHEHN
i1, onpezemnsieT N3MEHEHHE KOHI]
EHTpaLUH TIPU MPOTEKAHUN XUM
MYECKHX PEAKLHH; OIpeaeseT
TEPMOJMHAMUYECKHUE XapaKTep
HUCTHKY XMMUYECKHUX PEaKIui 1
paBHOBECHBIE KOHIICHTPALUU BE
IIECTB; IPUMEHSAET NPUHLIUIIBI
Jle-IllaTenpe Kk XUMUYECKUM pa
BHOBECHSIM; HCIIONIb3YET BEIUY
MHBI KOHCTaHT AUCCOLUAINHN AJT
s XapaKTEePUCTUKH CHIIBI 3JIEKTP
oJmTa; Bamciser pH.

PI

MC
HH

UCIIOJIb30BaTh CIIEIHaIbHBIE ME
TOJIBI (XUMHUKO-aHAJTUTUIECKHE)
B IIPO(ECCHOHANTBHON JCATEIbH
0CTH

COCTaBIIIET YPaBHEHHsI OKUCIIU
TENBbHO-BOCCTAHOBUTEINIBHBIX PE
aKIUI METOJOM DJIEKTPOHHO-HO
HHOTO 0ajyaHca; COCTaBIISAET JJIe
KTPOXMMHUYECKHE CHCTEMBI; COC
TaBJIsIeT YPABHEHUS PEaKIUil 31
€KTpPOJIN3a PacTBOPOB U pacIiia
BOB COJIEH; BBINOJIHSET PACUEThI
3NEKTPOAHBIX TOTEHIIUANIOB, 3
EKTPOJIBIXKYIIEH CHIIBI (3.]11.C.)
TraJIbBAHUYCCKUX DJICMCHTOB; TP
OBOJIUT PacdeThl OCHOBHBIX Xap
AKTEPUCTHUK JUCIEPCHBIX CUCTE
M; aHaJIU3HPYyET OpraHU4YeCKHe
BEIIECTBA U UCCIIEN0BATh XUMU
4eCcKHe MPOLECChl UCTIONB30BaH
HEM CTaHIapTHBIX METOJUK; OI
penenser OCHOBHBIE (PU3UYECKU
€ XapaKTEePUCTHKU OPTraHUIECK
UX BEIIECTB.

PI

Ha
BbI

BBIIIOJIHEHUSI OCHOBHBIX XUMHUY
€CKHX J1a00paTOPHBIX ONeparu
W, BIAJIEHUSI METOAaMU OTpe/ie
nenust pH pactBopoB u omnpeze
JIEHUS] KOHLIEHTpaLUil B pacTBO
pax, MeToJlaMu CUHTEe3a Heopra
HUYECKUX U OPraHMYECKUX COe
JTUHEHUH

BBIMTOJTHAET OCHOBHBIE XUMHUYEC
kue 1abopaTopHbIe ONepalnu;
OmpeneNsIeT COCTaB, IapaMeTPhl
Y CBOMCTBA XUMHUYECKUX CHCTE
M; O6e3omacHoO oOpamaercs ¢ Xu
MHYECKUMHU MaTepUAIaMU C Y4
€TOM UX (PU3UYECKUX CBOUCTB.

PIl

Ha
BBI

MIPUMEHCHHS XUMUIECKUAX METO
JIOB ISl pEICHUS 3a/1a4 B IPOQ
€CCHOHAJILHOM JI€ATENHLHOCTH

BJIaIeeT METOIaMH XUMHYECKOT
0 aHaJM3a JUIA PEIIeHHUs KOHKpe
THBIX MPaKTHYECKUX 3a]a4 B 1P
odeccroHaIbHOM 00acTH.




Tabnuua 3anonHseTcs B COOTBETCTBHHU ¢ paszenoM 1 PabGoueli nporpaMmbl JUCIUTUTUHEL

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHILIAHE (MOIYITIO)

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
KoHTponupyemble mianupyeMble pe3 | KoHTponupyeMble TeMBbI [ excrasienne ero 8 ®OC
yIBTAThl 00 yUCHHUS UCIUILTHHEI TIpoMexyTouHas aT
Tekyuuii KOHTPOJIb
TeCTanus
Ounas popma 0OydeHUS
PII1 3nanue : pyamamentansH | 1.1. BBenenne B mucimrn
BIX pa3JenoB XuMuu, B 00 | unHy. Kitaccel Heoprannue | CobecemoBanune Tect
‘beMe, HEOOXOTUMOM ISl | CKHUX COCTMHEHUH
OCBOCHMNS XUMUYECKHX OC | | 5 Aronpo-MONEKyIAH Cobecenoarme Teer
HOB B OKOJOTHH H IIPAPOA | (6 vuepye
OTIOJIb30BAHUS, XUMUICCK
HX CHCTEM: PacTBOPOB, Ka 1.3. CrpoeHue aToma U 11e
TaNM3aTOPOB U KaTanuTyy | PHOAMHUCCKAT CHCTEMA SN -~ oo oo papiire Tect
€CKHUX CHCTEM, AUCTIEPCH emenrtoB JI.11. Menaeneen
BIX, SJIEKTPOXUMHUUECKHE | &
CHCTEM; OCHOB XHMHUYECK
0¥ TS pMOTMHAMUKH U KU Pedepar Tecr
PMOZ 1.4. Xumuueckas CBsI3b U
HETHKH: YHEPTeTUKH XUM
p CTPOCHHUE BEIIECTBA
HICCKAX TIPOTIECCOB, XUM CobecenoBanue Tect
HYeCKOTOo H (a30BOTO paB
HOBECHs1, CKOPOCTH PEaKIl
uu 1 MetofoB ee perymup | 1.5. PacTBopst CobecenoBanue Tect
OBaHMsl, KoJIeOaTeIbHEIX
peaKImii; peakIHOHHOI ¢ 1.6. OCHOBHBIE 3aKOHOME
OCOGHOCTH BelecT; e | PHOCTH NPOTEKAHMS XUMH CobecenoBanue Tect
puouuecKoii cucTempl 31 | 1CCKHUX MPOLECCOB
€MEHTOB; IIOJINMEPOB, OJI 2.7. KoanuratuBHEIE CBO
. N CobecenoBanne Tect
UIOMEPOB M HX CHHTE3a; P | JicTBa pacTBOPOB
€aKIMOHHOH CITIOCOOHOCT
1 BEIIECTB; CBOMCTBA BEII]
J ’ 2.8. Okucnurensho-gocer | Fedepar Tecr
' AQHOBUTEIFHBIE H DIIEKTPO
XAUMHYECKHE TIPOIIECCHI CobecenoBante Tecr
2.9. DU3HUKO-XUMHUS TUCII
CobecenoBanue Tect
€PCHBIX CHCTEM
2.10. DeMeHThbI OpraHu4
o P CobecenoBanue Tect
€CKOW XUMUH
Pedepar Tect
2.11. Opranudeckue u He
OpPTaHUYECKHUE MTOTUMEPBI
CobecenoBanue Tect
P2 3HaHUE : TEOPETUIECKUX
ACIIEKTOB PUMEHEHUS Me 1.5. PacTBOpHI CobecenoBanue Tect
TOA0B 0TOOpa MPO0 1 aHa 60
JTUTHYECKOTO onpeenenn | -0 2 CHOBHBIC SAKOHOME Co6 T
s BEILlECTB B KOMIOHeHTa | PHOCTH MPOTEKAHHS XUMHU obecemoBaHue ecT
YECKHX MPOIECCOB




X OKpy»Karolie cpepl (H
OpMaTUBHO-METOIUUECKY
10 0a3y, MOPSIOK BEITIOH
eHHs padoT, IIPOTOKOIHP
OBaHHE HTATIOB IKCIIEPUM
€HTa), B COOTBETCTBHH C 3
ajagaMu B IpodeccruoHar
bHOU JIESITEIbHOCTH

2.9. Ou3HKO-XUMHS TUCIT
€PCHBIX CHCTEM

CobecenoBanne

Tect

PJI3

YMeHue : npoBOIUTH pac

YeThl KOHIICHTPAuH pacT
BOPOB Pa3IMYHBIX COSAUH
€HMH, ONpEeAETISATh U3MEHE
HHE KOHICHTpAIMH{ MPH 1T
pOTEKaHHH XUMUYECKUX P
€aKI[1i, ONpeeNsiTh TePM
OIMHAMHYECKHE XapaKTep
UCTHKU XMMHUYECKUX peaK
LU{ ¥ paBHOBECHBIE KOHI]
SHTpAIIHX BEIECTB, IPOB

OJIUTH OYHCTKY BELIECTB B
71a00paTOPHBIX YCIOBUSIX,
OIPENEIsITh OCHOBHBIE (b1
3UYEeCKHE XapaKTePUCTUK

" OPraHnv4CCKUX BEIIECTB

1.1. BBeneHue B TUCITUAILIT
uny. Kiaccel Heopranuue
CKHX COCOUHCHMI

JlabopaTopHnas pabo
Ta

JlabopaTopnas pabo
Ta

JlabopaTopHas pabo
Ta

Tect

1.2. ATOMHO-MOJNEKYISPH
o€ yueHHe

JlabopaTopHnas pabo
Ta

JlabopaTopHas pabo
Ta

JlabopaTopHnas pabo

Tect
Ta
JlabopaTopHnas pabo | JlaboparopHas pabo
Ta Ta
1.3. CrpoeHue atoMa U Iie JlaGoparopwas pabo Tecr
Ta

puoanveckast cucTeMa i
emenToB [[.1. Menpaeneen
a

Pa3sHoypoBHEBEIE 3a
Ja4dyu U 3aJaHuA

PasHoypoBHEBEIE 3a
JadyHu U 3a1aHuA

Pa3zHOypoBHEBEIE 32

1.4. XuMmnueckas cBsI3b U
CTPOEHHE BEIECTBA

Tect
Jlau¥l U 3aJJaHus
JlabopatopHnas pabo | JlaboparopHas pabo
Ta Ta
JTIaa6opaTopHaﬂ pabo Tecr

PasHoypoBHEBEIE 3a
Ja4H U 3a1aHuA

PasHoypoBHEBEIE 3a
Ja4vyHu U 3a1aHuA

Pa3zHoypoBHEBEIE 32

1.5. PacTBOpBI

Tect
Jlau¥l U 3aJ]aHus
JlabopatopHnas pa6o | JlaboparopHas pabo
Ta Ta
Jlaboparopnas pado Tect

Ta

Pa3HoypoBHEBEIE 3a
Ja4dyH U 3a1aHuA

Pa3HoypoBHEBEIE 3a
Ja4vyHu U 3a1aHuA

Pa3zHoypoBHEBEIE 32

1.6. OCcHOBHEBIE 3aKOHOME
pHOCTI/I HpOTeKaHI/IH XUMHU
YECKHX MPOLECCOB

Tect
Jlau¥l U 3aJ]aHus
JlabopatopHnas pa6o | JlaboparopHas pabo
Ta Ta
Jlaboparopnas pado Teer

Ta

Pa3HoypoBHEBEIE 3a
Ja4H U 3a1aHuA

PasHoypoBHEBEIE 3a
a4y U 3aJaHus

Pa3H0ypOBHeBLI€ 3a
Ja4Hu U 3a1aHuA

Tect




2.7. KomuraTuBHbIE CBO
JCTBA PACTBOPOB

Jlabopatophas pabo | Jlaboparopnas pabo
Ta Ta
JlabopaTopHnas pabo Teer

Ta

2.8. OKHCIUTENLHO-BOCCT
AHOBUTEIILHBIC H DIICKTPO
XUMHYCCKHE TIPOIIECCHI

JlabopaTopHnas pabo
Ta

JlabopaTopnas pabo
Ta

JlabopatopHas pabo
Ta

Tect

PasHoypoBHEBEIE 32
a4y Y 3aJaHus

Pa3HoypoBHeBBIE 32
Jlaudl U 3aJlaHus

Pa3HoypoBHEBBIE 3a
Jlauu 1 3aJaHus

Tect

2.9. u3HKO-XUMHS TUCIT

JlabopaTopHnas pabo
Ta

JlabopaTopnas pabo
Ta

CPCHBIX CHCTEM JlaGopartopHas pado
Tect
Ta
JlabopaTopHnas pabo | JlaboparopHas pabo
2.10. Dnementsl opranuy | @ Ta
€CKOU XUMUHU it
aboparopHas pabo
PATOpHaA p Tect
Ta
JlabopaTopHnas pabo | JlaboparopHas pabo
2.11. Opranuueckue u me | ™ Ta
OPTaHM{ECKHE MOTMMEPE | JTaGonatopHas pabo
Tect
Ta
P74 YMeHHE : HCTIONB30BATH C JlaGoparopHas pabo | JlaGopatopHas pa6o
NenyalbHBIE METOJIBI (XU Ta Ta
MHUKO-aHAIIUTHYECKIEC) B 1.5. PacTtBOpHBI
po(eCCHOHATBHOM NesT JlabopaTopHnas pabo Teer
CJILHOCTH Ta
JlabopatopHnas pa6o | JlaboparopHas pabo
1.6. OcHOBHBIE 3aKOHOME | g Ta
PHOCTH IIPOTEKAHUS XUMHU
YECKHUX MPOLIECCOB JlabopatopHas pabo Tect
Ta
PJ15 HaBbIk : BbINONHEHUS OCH JlaGoparopHas pabo | JlaGopatopHas pa6o
OBHBIX XI/IMI/IHeCKI/IXVJIa6O 1.1. Beenenue B AUCIUIIT | 1g Ta
paTopHBIX onNepaluy, Bia | uxy. Kiaccel Heopranuye
JCHUSI METOIaMU ONpeAe]l | CKUX COeTHHEHUI JlabopaTopHnas pabo Teer
enns pH pactBopos u omp Ta
e/IeJICHUS] KOHIICHTpaIHi
P JlabopatopHnas pa6o | JlaboparopHas pabo
B pacTBOpax, METOJIAMH C T T
HMHTE3a HEOPraHUYECKUX 1.2. AToMHO-MOJIEKYISPH
nu OpFaHI/I'-IeCKI/IX cocanuHe oc yquHe Ha6opaT0pHa;[ pa6o
Tect

HUH

Ta

1.3. Crpoenue aToma U 1e
pHOaMYECKas CHCTEMa AT
emenTtoB JI.11. Menneneen

Jlaboparopnas pado
Ta

Jlaboparopnas pado
Ta

. JlabopatopHast pabo Teer

Ta

Jlabopatophas pabdo | Jlaboparopnas pabo
1.4. Xumuueckas cazb u | @ Ta
CTPOCHHE BEIECTBA

Jlaboparopnas pado Teer

Ta




1.5. PactBOpBI

Jlabopatophas pabo | Jlaboparopnas pabo
Ta Ta
JlabopaTopHnas pabo Teer

Ta

1.6. OcHOBHBIE 3aKOHOME
PHOCTH MPOTEKAHUSI XUMHU

JlabopaTopHnas pabo
Ta

JlabopaTopnas pabo
Ta

YECKUX MIPOLIECCOB JlaGoparopHast pa6o Tect
Ta
Jlabopatophas pabo | Jlaboparopnas pado
Ta Ta

2.7. KomauraTuBHBIE CBO
JCTBA PACTBOPOB

JlabopaTopHnas pabo
Ta

Tect

2.8. OKHCIUTETBHO-BOCCT
AHOBHTEIIbHBIC U JJIEKTPO

JlabopaTopHnas pabo
Ta

JlabopaTopnas pabo
Ta

XUMHUYECKHE MIPOLIECCHI JlaboparopHas pabo Tect
Ta
JlabopaTopHnas pabo | JlaboparopHas pabo
2.9. ®u3uko-xumMust aucrn | 18 Ta
CPCHBIX CHCTCM JlaGoparopHas pado
Tect
Ta
JlabopaTopHnas pabo | JlaboparopHas pabo
2.10. Dnementsl opranuy | T Ta
CCKON XUMHH JIaGopartopHas pado Tecr
Ta
JlabopaTopHnas pabo | JlaboparopHas pabo
2.11. Opranuueckue u e | @ Ta
OPraHU4ECKHe MOMMMEPBI | JaGopatopras pabo Teer
Ta
PJ16 Hagpix : npumenenns xu JlaGoparopHas pado | JlaGopatopHas pa6o
MHUUYECKUX METOJIOB JJISI P Ta Ta
emenus 3a1a4 B mpogpecc | 1.5. PacTBopl
HOHAJILHOM JeATENLHOCTH JlaboparopHas pa6o Tecr
Ta
Jlaboparopuas pabo | Jlaboparopnas pabo
1.6. OCHOBHBIE 3aKOHOME | T4 Ta
PHOCTH TPOTEKAHUSI XUMH
YECKUX IIPOLIECCOB JlaGoparopHast pa6o Tecr
Ta
JlabopatopHnas pa6o | JlaboparopHas pabo
2.7. Konnuratupaeie ceo | @ Ta
HCTBa pacTBOpOB JlaGopaTopHas pa6o
paTop p Tect

Ta

2.9. DUBHKO-XUMHUS TUCII
€PCHBIX CHCTEM

Jlaboparopnas pado
Ta

Jlaboparopnas pado
Ta

JlabopatopHast pabo
Ta

Tect




4 Onucanue Npoueaypbl OCHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM JTale OICHUBAETCS I10
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oaymiax. MakcumaibHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynro) paBHa 100
Oamnam.

Pacnpeoenenue bannos no sudam yuebnot desmenvHocmu 6 1-m cemecmpe (ounas gpopma

00yueHus)

Biia vaeBHof 1esten O1eHOYHOE CPEICTBO

Ayt A CobecenoB | Otuer no nabopatopH | Pedep
BHOCTHU . 3amaun Tect Hroro

aHne oii pabote aT

Jlexumn - - - - 10 10
JlaGopartopHsle padbo 9 15 ) ) ) 24
TBI
CamocrosTenbHast pa | ) 12 5 ) 17
6ota
ITpomexxyTouHas aTT 9 15 ) 5 20 49
ecTanus
HUtoro 18 30 12 10 30 100

Pacnpeoenenue bannos no sudam yuebnou desmenbHocmu 60 2-m cemecmpe (0unas hopma

o00yuenus)
Buia vaeBHof resten O1eHOoYHOE CPEaCTBO
Ay A CobecenoB | Otuer no nabopatopu | Pedep
BHOCTH . 3amaun Tect Hroro
aHue oii pabote ar
Jlexnun - - - - 10 10
JlaGoparopHsie padbo 8 18 ) ) ) 26
ThI
CamocrosTenbHast pa | ) 24 3 ) 27
6ota
ITpomexxyTouHas aTT 7 18 . 2 10 37
ecTanus
Hroro 15 36 24 5 20 100

Pacnpeoenenue 6annos no suoam yueonoii oesmenvnocmu 6 1-u cemecmpe (3aounas gpopma

00yuenus)
O1eHoYHOe CPEICTBO
Bun yuebroi nesten CobecenoB | Otuer no nabopaTopH Konp
BHOCTH . onpHas | 3amaum Tect Htoro
aHue oif pabore

pabota
Jlexiuun - - - - 10 10
JlaGoparopHsie pabo 9 15 ) ) _ 24
THI
Camocrosrenbuas pa | ) 6 5 _ 17
6ota
ITpomexxyTouHas aTT 9 15 6 5 20 49
ecranus
Htoro 18 30 12 10 30 100

Pacnpeoenenue bannos no sudam yuebHou desmenbHocmu 60 2-m cemecmpe (3a04Has ghopma

00yuenus)
O1eHOYHOE CPEACTBO

B OHOT

YL YHCOHOH AesTelt CobGecenroB | Otuer mo 1abopaTopH Komp
BHOCTH . onpHasg | 3amaum Tect Htoro

aHue oif pabore
pabota

Jlexuun - - - - 10 10




JlaGoparopusle padbo 8 18 - - - 26
ThI

CamocrosTenbnas pa | } 12 3 - 27
6ora

IpomexyTounas aTT 7 18 12 2 10 37
ecTalys

Hroro 15 36 24 5 20 100

Cymma OanioB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUIAM Yy4€OHOU NESTEIBHOCTH B paMKax
JTUCITUTIIMHBI, TIEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TaOTHUIICH.

CyMMZ bao Or1ieHKa 110 TPOMEX
YTOYHOM aTTecTaIu XapakTepucTHKa KayecTBa ChOPMHPOBAHHOCTH KOMIICTCHIIMU
MO JTUCIHILIN "
HE
CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTH JUCIMIUTMHAPHBIX KOMIICTSHIINH, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe H TITy00KOe 3HaHHe y4eOHOTo MaTepraia
91 110 100 «3a4TeHO» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJHUTEIBHON IUTEPaTypOl, peKoMe
orZiao «OTIINIHOY H/IOBaHHOHU IIPOTPaMMOii, yMeeT CBOOOIHO BBIIONHATE MPAKTUIECKHE 3aJaHus, IIPe
YCMOTpEHHBIE IPOTrPaMMOH, CBOOOAHO ONEpHpYeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HHUSMH, IPUMEHSIET UX B CUTYAIHSIX MOBBIICHHON CIOKHOCTH.
CTyzeHT IeMOHCTPUpPYET ChOPMHUPOBAHHOCTh JUCIUILTMHAPHBIX KOMIIETCHITHN: OCHO
76 10 90 «3a4TeHO» / BHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOITyCKAIOTCSl HE3HAYUTEIbHBIC OIIHOKH, HETOUH
or /6 ao «XOpPOIIOY OCTH, 3aTpyJHEHUs IIPU aHATTMTUYECKUX OIlepalusiX, IepeHoce 3HaHUH U yMEHUM Ha H
OBbIC, HECTAHJAPTHBIEC CUTYAIUH.
CTyzeHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPONIPUATHI AOMYCKAIOTCS 3HAYNTENbHBIE OIIUOKH, TPOSBIAETCS O
ot 61 o 75 «YIOBJIETBOPUTENb | TCYTCTBUE OTIENbHBIX 3HAHUM, YMEHHM, HABBIKOB 110 HEKOTOPBIM TUCLMITIIMHAPHBIM K
HO» OMIIETEHIUSAM, CTYACHT HUCIIBITHIBACT 3HAUNTENNbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH
Y 3HAaHWSIMU M YMEHHSIMH IPH UX NIEPEHOCE Ha HOBBIE CUTYAIHH.
«He 3a4TeHO» /
ot 41 110 60 HEYIOBICTBOPHTE V crypeHra He cqo(ipanOBale JTUCIUILUTHHAPHBIE KOMIIETCHIIUH, POSBIAETCS HEA0C
TaTOYHOCTh 3HAHUH, YMEHHI, HABBIKOB.
JIHO»
«He 3a4TeHO» /
JlucuuminHapHbIe KOMITIETEHIIMY He c(opMHUpoBaHs!. [IposBisercs mojJHoe WK Ipak
ot 0 1o 40 «HEYJOBJIETBOPHTE o o
BHOY TUYECKH [IOJTHOE OTCYTCTBUE 3HAHUH, yMEHUH, HAaBBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IlpumepHbIii epevyeHb BOMPOCOB MO TeMaM

ook wndE

Uro Takoe okcuapl? Kak ux KiaaccuPpUIMPYIOT 10 XUMUYECKUM CBOMCTBaM?

Yrto Takoe OCHOBHOCTb KUCIIOTbI, KUCIOTHOCTh OCHOBaHMsI?

Uro Takoe OCHOBHBIE COTH?

B yem 3akitouarorcst cBOHCTBA aM()OTEPHBIX THIPOKCUIO0B?

Kaxkue Bujpl coneit paznuqaroT?

Yro takoe peakuus HelTpanuzanun? Kakue npoayKThl peakiiuy o0opa3yroTcs npu

peaKIu HenTpaau3aum?

~

CdopmynupyiiTe 3aK0H MOCTOSHCTBA cOcTaBa?

8. HanwmmuTe mosHBIE SJEKTPOHHYIO KOH(UTYPAITUIO aToMa KHCI0poAa (TIOPSIIKOBBIN
HoMmep B Tabauue .M. MenneneeBa 8) u aroma xsiopa (MOpsAAKOBBII HOMEp B TabuIle

1. Menneneesa 17).

9. Vkaxwure, y KaKuxX U3 HIKE IPUBEICHHBIX MOJIEKYJT XUMUYECKUE CBSI3U UMEIOT
nossipHbId Xapakrep: Fz, CO, Ha

10.
11.
12.
13.

pacuera.

[aiite onpeneneHne BaJ€HTHOCTH.

Kakas anexkTpoHHast KOH(QUTYpAIHsi aTOMOB SIBIISIETCS yCTONYUBON?

Mounsipaast macca BemectBa? JlaiiTe onpezenenne u npuBeaute Gopmyiy pacyera.
MonsipHas Macca SKBHBasieHTa BemecTBa? Jlaiite onpeaeneHue u npuBeanTe GopMyIny




14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.

25.
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.
51.
52.

Chopmynupyiite 3aKOH SKBUBAJICHTOB.

Peakunu nonHoro oOMeHa UIyT 10 KOHIIAa B pe3yjbTaTe 00pa3oBaHus?

Jaiite onpeneneHne CUIbHBIM U CIIA0BIM 3JIEKTPOIUTAM.

Chopmynupyiite npuniun Jle-1llarense.

B uém pasnuyne B CTPOSHNUHN BHEIIHETO SHEPIETUUECKOIO YPOBHS Y METAJIJIOB U
HEMETaJUIOB?

Kak ycTpoeHna kpucraminyeckas peuierka MeTaauioB?

W3 npuBeAEHHOTO NepeyHsl BHITUIINTE HA3BaHUsI METAJIOB, 3aUILIUTE CUMBOJIBI STUX
AJIEMEHTOB: 0JIOBO, KaJIMHii, MBIIIBSK, HOJI, OJIOBO, TEJLUTYp, Oapuid, KPUIITOH, MOJIUO/IEH,
CeJIeH, PTYTh, OCpUILIHA, OOpP.

Urto takoe koppo3usi? Kakue BUIbI KOPpO3UHU pa3aInvaroT?

[Tepeuncnure ciocoObl 3aIUTH OT KOPPO3UH.

Kakue peakuiun Ha3pIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Kak HaiiTu cTerneHb OKUCICHHs aTOMa XUMUYECKOT0 AJIEMEHTa 1o (hopMyIie ero
coenuHeHus1 ?Kakoil camblii 3J€KTpOOTpULIATENbHBIN 37eMeHT [leproinueckoi cucTeMbl
J.1. Menneneena.

Urto Takoe snextponu3? Kakue BUIbI 37EKTPOIIM3a pa3inyaroT?

CpaBHUTE MPOIIECCHI TUAPOIN3A U SIEKTPOIH3A.

B Tpu npobupku, coneprxaiue mopomKku Maruus, xeinesa u cepedpa, 1o0aBuimm
OJIMHAKOBBII 00BEM COJISIHOM KUCIIOTHL. B Kakoit mpobupke He OyaeT HabIoAaThCs
BblIeTIeHHE ra3za? B kakoil mpoOupke peakius CTaHeT poTekath 6osee OypHo? OTBeT
obocHyiiTe.

Uto Takoe xuMuueckast KuHeTuka? YTo Ha3bIBAETCSl CKOPOCTHIO XUMHUYECKOM peaKinuu?
Cdopmynupyiite npasuio Baut-I'odda.

Kakoe cocrosiHue 00paTuMoil peakiiuu Ha3bIBaeTCd XUMUYECKUM
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC peakiuu. [IpuBeanTe npuMepsl TUTUYHBIX
OKHCIIUTENEN U BOCCTAHOBUTEIIEH.

['1ie pacronio)keHbl METaJUIbI B IEPUOIUYECKON CHUCTEME XUMUYECKUX SJIEMEHTOB
JA.N.Menneneena?

B uéMm paznuune B CTpOEHUH BHEIIHETO SHEPIeTHUECKOTO YPOBHS Y METAIIJIOB U
HEMETaJI0B?

[lepeuncnure peakinu, B KOTOPbIE MOT'YT BCTYNIaTh METaJLIbI.

Berancnute maccy pu6o3sr CsH10O0s, koTopyro cieayeT pacTBoputh B 180 T BOJBI, YTOOBI
MOJIyYUTh pacTBOp ¢ Temneparypout kunenus 100,1°C.

Kak npoucxonut armocepHast Koppo3ust cTanu?

[TpuBenuTe mpUMephl KATOAHBIX U aHOJIHBIX TOKPBITHIA ISl KOOANbTA.

Kakwue Turbl TucnepcHbIX CUCTEM Bbl 3HaeTe?

OObsicCHUTE MEXaHU3M YCTOMYMBOCTH KOJUIOUAHBIX CUCTEM?

Urto Takoe snexTpodopes?

Yro Takoe Koarynasuus?

VYkaxxute 0cOOEHHOCTH OpPraHMYECKUX COCTUHEHUH.

YrneBoaopoasl U ux kinaccudukanus. YTo Takoe roOMOJIOTHIECKHUH psif?
VYrneBoaoposl u ux nuomepus. HanucaTts Bce BO3MOXKHBIE U30MEPHI 17151 OyTaHa U
OyTeHa, a TaKkXe JIJIs TUMEeTUII0eH301a.

Kak Ha3zpiBaercs yHKIIMOHANIBHAS TPYIINA aJIbJIETHI0B U KETOHOB?

Cy1iecTByeT 11 B3aUMOCBSI3b MEXKAY CIUPTAMHU U KapOOHUILHBIMH COSTMHEHUSIMU?
Kakumu xuMuaeckuMu CBOMCTBaMHU 00J1aal0T aMUHOKHCIIOTHI?

[TosicHuTE TEPMHUHBI: BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS U TIOJIUMED.

Kakune HU3KOMOJNEKYIsIpHbIE COETUHEHHS Ha3bIBAIOTCSI MOHOMEpaMH?

Kak Bnusier BennumHa MOJIEKYJISIPHOM MacChl Ha CBOMCTBA BHICOKOMOJIEKYJISIPHBIX ?
Kakue pusnueckue cocTossHNA XapaKTepHbI 111 aMOP(HBIX TOJTUMEPOB?

B uem 3akirouaercs CymHOCTh KOMILUIEMEHTAPHOCTH?



53.

54.

55.

Jaiite onpeneneHue U Ki1acCUpHUKAIMIO yriaeBoaoB. Kakue yriaeBosl Ha3pIBalOT
MoHocaxapugamu? [Tonucaxapuaamu? [louemy Ux Tak Ha3bIBAIOT?

Uro takoe xupbi? [Ipusenure o01ryro GopMmyIry >KUPOB, OTPAXKAIOIIYIO UX COCTaB U
CTPOCHHE.

®opMupoBaHuE HALIMOHAIBHON CUCTEMbI XUMUYECKOM 0€30I1aCHOCTH.

Kpamxue memoouueckue ykazanus
KoHTposibHbIe BOMPOCH MO3BOJSIIOT MPOBEPUTH CHOPMHUPOBAHHOCTH KOMIIETEHLUN Y

CTyJIeHTa MO JUCHUIUIMHE (MCHOJB3YIOTCS TMPU TMOJYYEHUU JIOMYCKAa K BBIOJIHEHHUIO
1abopaTopHOi paboThI, 3alUTE OTYETA U MPU MPOBEPKE YCBOCHHOI'O JIEKIIMOHHOIO MaTepuaia,
JUTSL CAMOCTOSITEIIbHOM OIEHKM KadecTBa OCBOCHHUS y4eOHOW NUCIUIUIMHBI, TIPH MOATOTOBKE K

9K3aMEHY).
HpI/I IOUCKEC OTBCTOB Ha BOIPOCHI PCKOMCHAOBAHA OCHOBHAA MW JOIIOJHUTCIbHAA
IaTepaTypa
IIxana oyenku

OneHka Banmer* Onucanue
CTyzeHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMIIETCHIINM Ha HTOTOBOM ypOBHE, 0OHAPYKUB
aeT BCECTOPOHHEE, CUCTEMAaTHIECKOe U INIyOOKOe 3HaHHEe y4eOHOTo MaTepHaa, yCBOUWI OCHOBH

5 3 YIO JIUTEPaTypy U 3HAKOM C JOIOJIHUTENbHON JINTepaTypoi, peKOMEHJOBaHHOM IpOrpaMmoii, y
MeeT CBOOOIHO BBIMONHATE TEOPETHIECKHIE U IPAKTHUECKUE 3aIaHMs, IPELyCMOTPEHHbIE IPOT
paMMoii, cBOOOTHO OIEpUPYyET NPHOOPETCHHBIMHI 3HAHHSIMHU.
CTyzeHT 1eMOHCTpHUpPYeT c(hOPMUPOBAHHOCTh KOMIIETEHIIUH HAa CPETHEM YPOBHE: OCHOBHBIE 3H

4 2 AHMS OCBOCHBI, HO JJOIYCKAIOTCSl HE3HAYUTENbHBIE OIINOKY, HETOYHOCTH, 3aTPyIHEHNUS [IPU aHa
JIUTHYECKHX ONepalysiX, epeHoce 3HAHNH 1 Ha HOBBIE, HECTAaHIAPTHBIC CHTYallUH.
CTyneHT 1eMOHCTpHUpYeT COPMUPOBAHHOCTh KOMIICTEHIIMN Ha 6a30BOM YPOBHE: B X0JI€ KOHTp

3 15 OJIBHBIX MEPOIIPHATHI JOIYCKAIOTCS 3HAUUTENbHbIE OIIUOKH, IIPOSIBISIETCS OTCYTCTBUE OTAECNIb

' HBIX 3HaHMH 110 HEKOTOPHIM KOMITETEHIINSAM, CTYAEHT HCIBITHIBAECT 3HAUNTEIbHBIE 3aTPYAHEHHUS

IpH ONIEPHUPOBAHUH 3HAHUSIMH [P WX NEPEHOCE HA HOBBIE CUTYAIIHN.

2 05 CTyzeHT 1eMOHCTPHUPYET CCI)OpNiI/IpOBaHHOCTL KOMIIETCHIINU Ha yPOBHE HIKe 06a30BOT0, IPOSIB
JI€TCsl HEIOCTaTOYHOCTD 3HAHUH.

1 0 ITposiBIseTCs HOJHOE WM IIPAKTUYCSCKH IIOJHOE OTCYTCTBHE 3HAHUH.

5.2

*Kpumepuu OYEHKU YCNIHblLX Omeenios no OmoenbHOll meme aMC‘L;MI’ZJZMHbl

IIpumepsbl TEeCTOBBIX 3a1aHUI

1. Xumuyeckas popmyna cyabhuTa KaabIusl

1)CaSOg4

2)CaSO0s3

3)CaS

4)CaS03

2. NaCl, K2SO4, H3PO4. CKoIbKO BEIIECTB M3 MPUBEIACHHON TPYIIIBI OTHOCATCS K COJISAM?
10

2)1

3)2

4)3

3. OT™MeThTe TpyNIy, B KOTOPOU MPUCYTCTBYIOT TOJIBKO KHUCIOTHBIE OKCH/IBI
1)FeO u Na,O

2)Al,03 1 ZnO

3)CaO u SO2

4)SiO2 u N2O3

4. HepacTBOPUMBIM THIPOKCHJIOM M IIEIOYBIO SBISIFOTCS COOTBETCTBEHHO
1)Pb(OH)2 u Ba(OH):

2)Cu(OH)2 u Fe(OH)3

3)NaOH u KOH

4)FeS u KNO3

5. lIpoaykrom B3aumopeiictusa CI20 + H20 sinsiercst



l)xnopHoBaTucTas KucjioTa

2)XJI0pHAs KUCJIOTa

3)constHast KUCIOTa

4)xnopucTas KHUCIOTa

6. Onpenenute MoJeKyIsipHyto Maccy coeaurenue CaCOa:

1)25

2)50

3)100

4)150

7. Beibepute XxapakTepUCTUKY COCTaBa MOJIEKYJIbI IIPOCTOTO BEIIECTBA:

l)cocToUT U3 aTOMOB OJTHOTO BUJA

2)COCTOUT U3 aTOMOB Pa3HOI0 BUJA

3)coAep KUT TOJIBKO JIBa aToMa

4)conepKUT TOJILKO OJIUH aTOM

8. O003HaUYbTE TEMEHT, KOTOPHI BXOJUT B COCTAB TJIABHOM MOATPYIIIIbL:

1 )xanbIuit

2)xkenes3o

3)menp

4)pTyTh

9. Onpenenure 4YMCIO DIEKTPOHOB, KOTOPOE MOXET cojepxkaThcsi Ha f — momypoBHe
ANIEKTPOHHON 000JIOUYKH:

17

2)8

3)10

4)14

10. Ykaxkure 41ciio IpOTOHOB B siApe aroMa 1o Homepom 20:

1)10

2)20

3)30

4)40

11. KoBaneHTHas cBs3b MeX Ay aToMaMu A-B ocyliecTBisieTcs 3a CUeT:

I)nepexoza snekTpoHa oT A k B

2)cui 3IEKTPOCTATHYECKOTO PUTSKEHUS MEXTy aTOMaMHU

3)nepekpbIBaHUs aTOMHBIX opOuTaneii aromoB A u B

4)nepexona napsl 3JIEKTPOHOB 0T A k B

12. MoHHas CBSA3b OCYILECTBIISIETCS B pe3yJbTare:

1)o6pazoBanus 0011I€H PTEKTPOHHON MAPHI

2)nepexojia 3IEeKTPOHHOM aphl OT OTHOTO aTOMa Ha CBOOOAHYIO OpOUTAIIb IPYroro aToMa

3)cuit 3IEKTPOCTAaTUUECKOTO MPUTSKEHHS MEKIY HOHAMU

4)cMmerieHus 3JEKTPOHHOM Mapbl OT OIHOTO aTOMa K APYyroMy

13. HanOosplee yncio HOHOB o0pa3yercs MpH JUCCOLUALIUY SIIEKTPOJIUTA

1)K2S04

2)LiOH

3)H3POg4

4)Al>(S04)3

5)NazPO4

14. I3MeHeHre JaBIeHUSI HE CMEIIAET PABHOBECHS B CUCTEME:

1)H, + Se =H,Se

2)Hz+ Cl2 =HCI

3)H2 + Bro = HBr

4)NO + O2 = 2NO2

15. OkucauTens — 3T0 aTOM, MOJIEKYJIa HJIM HOH, KOTOPBIH



l)BoccTanaBiIMBaeTCs
2)IPUHUMAECT JIEKTPOHBI
3)okucisercs
4)0THaéT CBOU 3JIEKTPOHBI
16. Ilpu anexTposin3e BOJHOIO pacTBOpa HUTpaTa Kajlusl Ha aHOJE BBIIEIIAETCA:
1)O2
2)NO>
3)N2
4)H>
17. Ilpu snekTpoiin3e pacTBOpa HOAKIa HATPUs Yy KaToJja OKpacKka JJakMmyca B pacTBOpe:
1)xpacHas
2)cuHsis
3)duonerosas
4)xénras
18. Bomopoa o6pa3yeTcst mpu 3JE€KTPoJIn3e BOJAHOTO pacTBOpa:
1)CaCl;
2)CuSOg4
3)Hg(NO3):
4)AgNO3
19. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT TeMIIepaTypbl ONPEAEIAETCS . ..
DIIpaBunom Bant-TI'odda
2)[Ipunnunom [Naynu
3)3axonamu Payns
$HIIpasmiom Kinaiinepona-MeneneeBa
20. XuUMHYECKOE PABHOBECHE MOXKHO OIPENEINTb, KaK TaKO€ COCTOSHUE CUCTEMBbI
pearupyromux CUCTeM, pu KOTOPOM ...
1)ckopocTh IPSIMOM peakIuu OOJIBIIIE CKOPOCTH OOPATHOMN peaKiuu
2)cKOpoCTh 00paTHOM peakiuu OOJIbIIe CKOPOCTH MPSAMON peakiuu
3)ckopocT NpsAMOI 1 00paTHON peakuii paBHbI MEXAY CO00i
4)cKopoCTh NPAMOM peakIMK MEHbIIIE CKOPOCTH 00OPAaTHON peakLuu
Tect Ne 2 (Ha cooTBeTCTBHME M OTKPBITOr0 THIIA)
1. YcraHOBUTE COOTBETCTBUE MEX]Y pearecHTaMH M KPaTKUMU MOHHBIMU YpaBHEHUSIMU
peaKkuuit
A. BaCl> u Na;COs
b. Ba(NOz3)2 u H2SO4
B. CuCl2 u NaxS
1. Ba®* + SO4* = BaSO,
2. Cu**+S* =CuS
3. Ba’* + CO3> = BaCOs
4. Ba’* + S* = BaS
A b B

2. Bocnonb3yiitecs Tabnuueit J.M. MenneneeBa M ycTaHOBHUTE IOCIEA0BAaTENBLHOCTh
BO3pacTaHUs 3apsja sapa dJIEMEHTOB:

1)kanwmit

2)HaTpuii

3)pyOunauii

4)akTHHUH

3. YcTaHOBHTE COOTBETCTBUE MEXKAY CUMBOJIOM JJIEMEHTA U €TI0 Ha3BaHUEM:!

1. Al

2. Na

3.N

4. Hg.



A. Hatpuit

b. Azor

B. Pryts

I'. AmmoMunnii

4. YcTaHOBUTE COOTBETCTBUE:

Cxema usmenernus cmenenel OKUCIeHUs

1.Ccrl—cr®

2.Cr¥* > Cr?t

3.Cr% —» Cr3*

4.CI"t - cr!

Ilpoyecc

A. Oxucnenue

E. Boccmanoenenue

5. YCcTaHOBUTE COOTBETCTBHE MEXKIY CXEMOM XHMHYECKOW PEAKIUU W BHIPAKCHHEM
3aKOHa JACHCTBYIOMIMX MACC JUIsl IPSIMOM peakinu

Cxema pCaKIuu: Bpra)KeHI/Ie 3aKOHa ﬂeﬁCTByIOMHX Macc:
A. CaO(1)+CO2(r)=CaCOs3(T) 1. V=K[NOJ? [Cl]
B. 2NO+C1,=2NOCI 2. V=K[NaOH]? [H2S04]
B. 3H2+N2=2NHj3 3. V=K[NOJ?
I'. 2NaOH+H2S04=Na,S0s+H,0 4. V=K[NaOH] [H2S04]
5. V=K[NH3]
6. V=K[H2]® [N2]
7. V=K[CO;]
8. V=K[CaO] [CO;]
A b B r
6. ypaBHeHI/Ie KOHCTAHThI PAaBHOBCCHA FeTepOFeHHOﬁ pe€aKnuun
CuCO3(1)«>CuO(T1)+CO2(T) umeeT BUT
7. OKUCIIEHHEM Ha3bIBAETCH mponecc aTOMOM, MOHeKyJIOﬁ NI HOHOM
DJIEKTPOHOB
8. BoccraHoBiieHreEM Ha3bIBaeTCH mnmponecc aTOMOM, MOJIeKYJIOP'I 1501050

MOHOM DJIEKTPOHOB

9. YcTaHoBHUTE COOTBETCTBHE MEXIY CXEMaMH MPEBpAIICHUS BEIIECTB U M3MEHEHUEM
CTEIEHH OKHUCIIEHHS a30Ta.

Cxema peakuun

A. PH3 + NO — H3POs+ N>

B. P+ NO2 — P20s+ NO

H3MeHeHUE CTEEHN OKHUCIICHHS a30Ta

1.-2 > +5

2.3 = +5
0—+5
.12 —0
. — 12
.-2—0
A b

10. YcTaHOBHTE COOTBETCTBHE MEXKAY CXEMOM XHMHYECKOW PEAKIHMH W BEHIECTBOM-
BOCCTaHOBHUTEJIEM B HEH.

Cxema peakuuu:

A. H2S + 02— SO2+ H0

B. SO3+ KI — I» + K2SO3

B. MnO2+ HC]l — MnCl; + Cl» + H2.0

BoccranoBurenn



1. MnO2
2.S03
3. H2S
4. Kl

5. HCI
A b B

11. Ilpn HapylIeHUU HMKEIEBOI'O MOKPBITUS Ha JKEJIE3HOM M3JEIMU B KUCIOH cpene Ha
aHoJie OyIeT IPOTEKaTh PEAKIUs, ypaBHEHHE KOTOPO UMEET BU .
12. IIpu paboTe ragbBaHUYECKOrO 3JIEMEHTA, COCTOSIIEr0 U3 KaJMHUEBOr0 U HUKEIEBOIO
ANIEKTPOAOB, NorpykeHHbIX B 0,02M pacTBOpBI HX CylIb(aToB, HA KaTo/AE MPOTEKAECT PEaKIIMs,
ypaBHEHHE KOTOPOH UMEEeT BUJ .
13. Ilpu HapylIeHUH OJIOBSHHOTO IMOKPBITHUS Ha KEJIE3HOM U3/EJIMU B KHUCIOW cpelie Ha

a”oze

OyZeT MpoTeKaTh Peakius, ypaBHEHHE KOTOPO UMEET BU/I .
14. YpaBuenue 7n=C-R-T, xoTOpoe BbIpa)kaeT 3aBUCUMOCTb MEXKIY OCMOTHYECKHUM
JaBJICHWEM pa30aBJIICHHBIX PACTBOPOB HERJIEKTPOIUTOB IMIPH IOCTOSIHHOM TeMmIeparype u
MOJIIPHOW KOHIIEHTpalKel pacTBOPEHHOTO BEIIECTBA, HA3BIBAETCS 3aKOHOM

15. Haumenbias Heearmasi 4acTHUIla SJIEMEHTOB — .

16. HanMeHnbIias yacTuiia BemecTna, 00yciaaBInBaroliasi €ro CBOMCTBA —

17. O0bEM OZHOIO MOJb Ta3a - I

18. K peakuusim, mpoTeKaOMKX 0€3 U3MEHEHUS JJIEMEHTHOT'O COCTaBa MPOCTHIX BEIIECTB,
OTHOCHTCS, Hanpumep, npesparieHre rpadura B anmas: C(rpadut) < C(anmas) PeareHTsl u

MMPOAYKTHI PCAKIIMU HA3BIBAIOTCA MOI[I/I(i)I/IKaIII/IﬂMI/I.

19. Peakuuu — pCaKlun, B pE3yJIbTATC KOTOPBIX U3 OAHOI'O CIIOKHOI'O
B€IICCTBA 06pa3yeTCﬂ JBa UJIHN HCCKOJIbKO HOBBIX BCUICCTB.

20. Peakuuu — pC€aKluun, B pE3yJIbTaTC KOTOPBIX ATOMBI IIPOCTOI'0 BCUICCTBA

3aMEIIAlT aTOMBI JPYIOro 3JIEMEHTA B CII0KHOM BEILIECTBE.

Kpamxue memoouueckue ykazanus

TectupoBanue NPOBOIUTCS NPU 3aBEPUICHUM HM3Y4YEHHsS] MPOHAEHHOIO MaTepuana Io
OTJeNBHBIM pa3zienaM TeM. CyMMapHas OLIEHKa MO MPOMIEHHBIM TecTaM MEePEeBOAUTCS B OaIbl €
COXpaHEHHEM IIPONOPIUH, COTTIaCHO KPUTEPUAM OLIEHKHU (MaKCUMaJIbHBINA 0aJll [0 CyMMeE TECTOB
—20). Bpems tectupoBanusi, 00byHO He MeHee 40 MUHYT. Pe3ynbTaThl TECTUPOBAHUS POBEPSET

npenoaaBarTeiib.
Llkana oyenxu

Ornenka Bbamnsl Omnucanue
5 19-20 Brinoaneno 6oitee 90 % 3amanuii
4 14-18 Beimonaeno ot 70 mo 89 % 3amanuii
3 10-13 Beimonaeno ot 50 mo 69 % 3aganuii
2 6-9 Brimonneno ot 30 no 49% 3amanuii
1 0-5 Boimonaeno menee 30%

5.3 Ilpumep 3agaHuii HA 1a0OPATOPHYIO padoTy

[Tpumepsr 3agannii aiis 1abopaTopHbIX padoT (11t Bcex popm oOydeHus):

3aganme 1

[IpencraBbre pasBepHyThlid oTBeT. K 2 Mi pactBopa cynbdara menu (II) B mpoOupke
nobaBbTe Takoi ke 00BEM pacTBopa enkoro Harpa. Uro Habmonaere? CocTaBbTe MOJIEKYIISIPHOE
Y MOHHOE YpaBHEHMS peakuu. PaccmotpuTe €€ ¢ mo3unmii OKMCIEHNU-BOCCTAHOBIIEHN. MOXKHO
JIM OTHECTH peakiui 0OMEeHa U 3aMEICHHUs K OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIM?

3ananne 2



[IpencraBbre pa3BepHYTHIH O0TBET. B mpobupky Haneiite 4-5 M pacTBopa cyibdara Mmeau
(IT) u omyctute B HE€ Kycouek xene3a. OctaBpTe MPOOUPKY B mTatuBe Ha 1-2 muH. CocTaBbTe
YPaBHEHHUS PEAKLIUU U PACCMOTPUTE €€ C MO3ULIUN OKUCIICHUA-BOCCTAHOBIICHUS.

3aganue 3

IIpencraBbre pasBepHyThId OTBET. ONYCTUTE CTEKISHHYIO MaOYKy Ha YETBEPTh B
COJISIHYIO KHCJIOTY. BTOpyro manmouky omycTuTe B pacTBOp ammuaka. [logHecuTe cMOYEHHBIE
KOHIIBI TajioyeK OJm3Ko Apyr K npyry. Uto nabmomaere? MOXKHO JIM TOBOPUTH 00 MOHHOM
B3aMMOJICHCTBUH BEILIECTB B JAHHOM 3KCIIEpUMEHTE?

3ananmue 4

[IpencraBbre pa3BepHyTHI OTBET. B mpoOupky ¢ 2 mi pacTBopa TMIPOKCHIA HATpUs
Hayelire 3-4 Karm CoupTOBOTO pacTBopa deHondranenna. UYto Habmomaere? 3areM A00aBbTe
HECKOJIBKO KarleJb COJISTHOM KUCIIOTHI 10 00eCIIBEUNBaHUS PacTBOPA.

3ananue 5

[IpencraBeTe pa3BepHyTHIM O0TBET. B nmpoOupky HanelTe 2-3 Mi pacTBOpa XJIOpHUIa WU
cynb(ara muHKa 1 106aBpTe 7-10 Kamens pacTBopa ménodn. B3donraiiTe coaep:kuMoe mpoOUPKH.
UYro nabmomaere? JloGaBbTe B MPOOHMPKY TakOH ke 0OBEM pacTBOpa CEPHOM KUCIOTHL UTO
HaboaeTe?

3ananue 6

3aXMHUTE B METAJUTMYECKUE IIUIIIBI HeOo b0 kKycouek mena (CaCOz3) u mpokanuBanTe
€ro HEeCKOJbKO MUHYT HaJ IUIaMEeHeM CHHpTOBKU. Ha kakue BemiecTBa pasiaraercs KapOoHaT
KaJIbLUs IIPYU HarpeBaHuu? 3aluInTe YpaBHEHUE PEAKIIUHU.

3aganme 7

B orpenpHBIX mpoOupkax uccienyite oTHoueHue okcuaa kanbius (CaO) k constHOM
kucnore (HCL) u menoun (NaOH). B uem on pactBopsiercss? Hanumurte ypaBHEHHE peaKlUU.
AHanoruusbsle onbIThl npoBeaute ¢ okcuaom meau (CuQO). CpaenaiiTe BBIBOJ O CBOMCTBax
OCHOBHBIX OKCHJIOB.

3aganue 8

[Tomectute B mpoOHPKY HEOONBIIOE KOIUYECTBO KPUCTAIIMYECKOTO alleTata HaTpus U
npuieiite pactBop cuibHOU coisinoi kuciotel (HCL). [To xapaktepHomy 3amaxy ompeneauTe
oOpa3oBaHue yKCycHOH kucioTsl. CocTaBbTe ypaBHEHHE peakiuu. Kakum meronom moiydeHa
YKCyCHasl KMCIIOTA.

3aganue 9

[Ipurotosbre 2M (AByMousiHbIN) pacTBOop NaCL.

3aganmue 10

[TpuroroBete 15% Xs0pHuaa HaTpusi.

Kpamkue memoouueckue ykazanus

Pe3ynbrathl, mosydeHHbIE B XOJ€ IKCHEPUMEHTA JOJDKHBI OBITh OQOPMIIEHBI B BHJE
otueTta. CTy/IEHTOM JOJKHBI OBITh TIOJITOTOBIIEHBI OTBETHI HA KOHTPOJILHBIE BOMPOCHI 10 TeMaM
paboT TMpakTUKyMa, pElIeHbl 3aJaHusl JabOpaTOPHBIX MPAKTUKYMOB M METOJUYECKHX
pexomeHaanuit. 6. Mertonudyeckue yka3zaHus 10 OpraHU3aIK U3y4eHUs JUCIUILTUHBL (MOIYIIA).
[Tpu moucke OTBETOB Ha BOIIPOCHI PEKOMEH/I0BaHA OCHOBHAS M JIOTIOJIHUTEIbHAS JINTEpATypa.

Llkana oyenxu
OneHka bayuer* Onucanue
CrymeHT qeMOHCTpUpPYET CHOPMUPOBAHHOCTH KOMITETEHIINI, 0OHAPYKHBAET BCECTOPOHHEE, CH
CTeMaTHYeCKOe U TIIy00KOe IIOHUMaHKe Y4eOHOTO MaTepraa, TOJIHOCTHIO COPMHUPOBAHBI yMe
HUSI ¥ HABBIKU MIPH BBIMOJIHEHUHU Ta00paTOpHOi paboThl, 0)OPMIIEHHH PE3yIbTATOB U 3aIIUTE O
TYeTa 1o JabopaTtopHoi pabore. Bce 3amaHust OCBOCHBI.
CTyneHT IeMOHCTpUpPYeT COPMUPOBAHHOCTh KOMITETEHIIUH Ha CPEJHEM YPOBHE: OCHOBHBIC 3H
QHUS OCBOCHBI, YMEHHS M HABBIKU TIPH BBINOJIHEHNH J1abopaTopHOi paboThl, 0hOpMIICHHUH pe3y
4 2 IITATOB U 3aIIUTE OTYeTa M0 JIabopaTopHOil pabore chopmupoBansl. Bce 3amaHust 0CBOEHBI, H
0 JIOIYCKAIOTCS] He3HAYUTENbHbIEe OMINOKH, HETOYHOCTH, 3aTPYAHCHUS [IPU aHATUTHIECKHUX OTIe
panusix.
CTyneHT IeMOHCTPUPYET COPMHUPOBAHHOCTH KOMITETCHIIMH Ha 0230BOM YPOBHE: B X0/1¢ KOHTD
OJIBHBIX MepOl’lprlTl/lﬁ ﬂOHyCKa}OTCﬂ 3HAYUTCIIbHBIC OLI_II/I6KI/I, CTy}leHT HCIBITHIBACT 3HAYUTCIIb
HBIE 3aTPYIHEHHUS NPH NIepeHOCe 3HAHUN Ha HOBBIC MPAKTUYECKUE CUTYallUH. Y MEHUS U HaBBIK
¥ [IPY BBITIOJIHEHUH JIAOOPaTOPHOH paboThl, 0OPMIICHUH PE3yJIbTATOB H 3aIllUTE OTYETA 10 Jad




opaTopHoOi paboTe chOPMHPOBAHBI HENOJIHO, B OTYETE OTCYTCTBYET CTPYKTYpPa, HEKOPPEKTHO C
(opMyIMpOBaHbI BBIBOABI.

CTyaeHT IeMOHCTpUpPYeT CPOPMUPOBAHHOCTh KOMIIETCHIIMI Ha yPOBHE HIDKE 0a30BOT0, MPOSIB
JsIeTCsl HeIOCTaTOYHOCTh 3HAHUH, YMEHHI U HaBBIKOB

1 0 [IposBiseTcs MOJIHOE WM MPAKTHIECKH OJHOE OTCYTCTBHE 3HAHHH, YMEHHI W HABBIKOB

*OIleHKa 10 OTIeTLHOM JJabopaTopHOU padboTe

2 0,5

5.4 Ilepeuenn TeM pedepaToB

Tewmsbr pedeparoB "Tunbl xumuueckon cBs3u'" (1 cemectp), «OOMME CBOWCTBA METAIIIIOBY
(2-i1 cemectp), «BBICOKOMOJICKYIISIPHBIE COSIMHEHHUS. DKOJIOrHYecKas 0e30MacHOCTh Ipolecca
CO3/IaHMsI TOJMMEPOB U MoJUMepHbIX MaTepuanoB (I[IM), ux skcriyaTallud W YHUYTOKEHUS
orxonoB [IM» (2-i1 cemectp).

Pedepar nomxen ObITh 0hOpMIIEH B COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBaHUSIMU
TpeboBanust K O(OPMICHHIO TEKCTOBOH YACTH BBIMYCKHBIX KBaIM(PUKALMOHHBIX pPadoOT
(mpoekToB), pedepaToB, KOHTPOJIBHBIX PAaOOT, OTYETOB 1O MPAKTUKAM, JJAOOPATOPHBIM paboTam.
Crpykrypa u npasmia opopmienus. CK-CTO-TP-04-1.005-2015

Kpamkue memoouueckue ykazanus

[TucemenHsIi pedepat sABiIseTCs 0053aTeNIbHON paboTOi M HEOOXOIMMBIM YCIOBUEM IS
CAa4yu AUCUUILIHHBL.

O6vem pedepata — 15-20 crpanun. Pedepar smisiercs ydeOHO-MCCIIETOBATEIBCKON
pabotoii. 50 % TekcTa pedepara JOHKEH COCTABIATH OPUTHHAIIBHBINA aBTOPCKUI TEKCT.

Crpyxrypa pedepara. Pedepar momkeH cOCTOATh U3: TUTYIIA, COEPKAHUS C YKa3aHHEM
CTpaHHUIl pa3leioB pedepara, BBeACHUA (OTPa3uTh AaKTYalbHOCTh TEMbI, €€ Ba)XKHOCTh IS
NOHUMAHHUA XUMHYECKHX MPOIECCOB, TNPUHAUICKHOCTh K (YHIAMEHTAIBHBIM MOHATHSIM
XUMHUH, 0003HAYUTH L€ M 3aJa4d MHUCbMEHHOW paboThl), OCHOBHOW YaCTH, cojepiKaiiein
HECKOJIBKO Pa3/IesioB/TaaB (B KOHIIE KaKJOW TIIaBbl/pasjiesia — KPaTKHe BBIBOJBI), 3aKIIOUCHHS
(0003HAUUTH BBIBOJBI, KOTOPHIE JOJKHBI COOTBETCTBOBATH 3aJauaM pPalOOTHI; IOCI]E BBIBOJIOB
0000IIUTh M3YYEHHBIH MaTepual, MOABECTH UTOTH PadOThI, OCHOBAaHHBIC HA aHAJIN3E 3aKOHOB
XUMHUH, PACCMOTPEHHBIX, CHUCTEMAaTHU3MPOBAHHBIX M TIIATEIBHO HM3YyYEHHBIX MpHU pabore ¢
JUTEPATypOii), CIUCKA JIUTEPATYpPhl (HE MEHEE 5-TH UCTOYHUKOB). PedepaTsl CTYAEHTOB JOKHBI
OTIUYATHCA.

Ilxana oyenku
OrneHka Banner* Omnmcanne
CryzaeHt geMOHCTpHpPYeT c¢(hOPMUPOBAHHOCTH KOMITETEHIINE Ha HTOTOBOM yPOBHE, 0OHAPYKHBAET
BCECTOPOHHEE, CHCTeMaTHYeCKOe U TITyOOKoe 3HaHHe yueOHOTO MaTepyaa, yCBOWI OCHOBHYIO JIUT
epaTypy M 3HaKOM C JOMOJIHUTENBHO JINTepaTypo, peKOMEHIOBaHHOM IPOrpaMMoii, ymeeT cBoO
OJTHO BBITIOJIHSATB NPAKTHYECKHUE 3aJJaHUs, TIPEYCMOTPEHHBIE IPOrpaMMOii, CBOOOIHO OnepHpyeT
npuoOpeTeHHbIMHU 3HaHusIMU. OdopmiteHne pedepaTa ¥ ero OpUrHHaIbHOCTh COOTBETCTBYIOT yCTa
HOBJICHHBIM TPEOOBAHHUSIM.
CryzeHt geMOHCTpHUPYeT c(hOPMUPOBAHHOCTH KOMIIETEHIIUH Ha CPETHEM YPOBHE: OCHOBHBIC 3HAH
1Sl OCBOEHBI, HO JIOIYCKAIOTCS He3HAYNTEIbHBIe OIINOKH, HETOYHOCTH, 3aTPY/JHEHHS TIPH BBIOIHE
4 10 HUHM aHaJIM3a JIMTepaTyphl, IepeHoce 3HaHUH M Ha HOBbIE, HECTaHAapTHEIE cutyanuu. Pedepat odo
PMJICH C He3HaYHUTEIbHBIMH 3aMedaHnsIMU. OpUTHHAIBHOCTH pedepara COOTBETCTBYET YCTAHOBIIE
HHBIM TPeOOBaHHSIM.
CTyzneHT 1eMOHCTpHUPYeT c(HOPMUPOBAHHOCTH KOMIIETEHIINN Ha 6a30BOM YPOBHE: B X0/1€ KOHTPOJ
BHBIX MEPOIIPHUSITHIL AOMYCKAIOTCSI 3HAYMTEIIbHBIE OIIHOKH, IPOSIBISETCS OTCYTCTBHE OTACIBHBIX 3
3 7 HAHU, CTY/ICHT UCIBITHIBACT 3HAYNTENbHbIC 3aTPYIHEHHS IIPH ONIEPUPOBAHUN 3HAHUSMH TIPH HX IT
epeHoce Ha HOBbIe cuTyanun. Pedepar odopmiteH co 3HaunTENbHBIMU 3aMedaHusMu. OpUTruHaIbH
ocTh pedhepara COOTBETCTBYET YCTAHOBIECHHBIM TPEOOBAHHSIM.
CTyzAeHT 1eMOHCTpHUPYeT cHOPMUPOBAHHOCTH KOMIIETEHIIMH Ha YPOBHE HIKe 6a30BOTO, MPOSIBIIsLe
2 3 TCsl HeIOCTaTOUHOCTh 3HaHuil. OdopmieHre pedepara 1 ero OpUrHHAIBHOCTh HE COOTBETCTBYIOT
YCTaHOBJIEHHBIM TPEOOBaHUAM.
TTposiBasieTcst MOJTHOE WITH IIPAKTHYECKH MOJTHOE OTCYTCTBHE 3HaHUi. Odopmienue pedepara u er
0 OPUIMHAJIBHOCTh HECOOTBETCTBYIOT YCTAHOBJIEHHBIM TPEOOBAHHSIM.

*Bbanner 3a oquH pedepat (1-m cemectp - 1 pedepar, 2 cemectp - 2 pedeparta)

1 0

5.5 Ilpumep pa3HoOypOBHEBBIX 32124 U 3a/IaHUIl

IIpumepsI 3axay4:



3amaua 1.

CocrtaBbTe CXe€My YpPaBHEHHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHOW PEAKIMU, UAYIIEH MO
cxeme

KMnOs + H3PO3 + H,SO4 — MnSO4 + H3PO4 + K2SO4 + H20

3amaua 2.

CocTaBbTe CXE€My YypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEaKIUH METOJ0M
3IIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIETO B MIETIOYHOH cperie:

KMnO4 + KNO; + KOH — K2MnO4 + KNO3 + H20

3amaua 3.

CocTaBbTe CXE€My YypaBHEHHUS OKHCIUTEIIbHO-BOCCTAHOBUTEIBHON pPEaKIMH METOJ0M
AIIEKTPOHHO-MOHHOTO 0ajaHca, MPOTEKAIOIIEro B KUCIIOH cpere:

KMnOs + HzS + HSO4 = MnSO4 + S + K2SO4 + H20O

3anaua 4.

CocTaBbTe CXE€My YypaBHEHHS OKHCIUTEIIbHO-BOCCTAHOBUTENIBHON pPEaKIUH METOJI0M
AIIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIETO B HEUTpaIbHOU Cpesie:

KMnO4+ KNO;z + H20 — KNO3 + MnO; + KOH

3agaua 5.

CocTaBbTe CXeMy TallbBAHUYECKOTO JJIEMEHTa, B KOTOPOM OJJIEKTPOJAMHU SIBISIFOTCS
MarHueBass M UUHKOBas IUIACTHHKH, OITYIIEHHBIE B pPAcTBOPHl HMX HOHOB C aKTHUBHOH
KoHIeHTpanuel 1monb/n. Kakoil metamn sBisercs aHogoM, Kakod katomom? Hamummre
YpaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM peakuy, IPOTEKAOIEH B 3TOM rajbBaHUYECKOM
aneMeHTe, U BerauciuTe ero JJ1C.

3agaua 6.

Kakas Macca Mequ BBIIETTUTCS HA KaToJIe MU AieKkTpoiinie pactBopa CuSO4 B Teuenuu 14
npu cuse Toka 4 A?

3amaua 7.

B 600 cm® Bozsl pactBopeno 30 T BeliecTa. BrraucinTe MaccoByo 00 BEmecTBa B %
(POLIEHTHYIO KOHIICHTPAIIHIO)

3agaua 8.

[notnocts  40% pactBopa HNOs; pasHa 1,25 r/cm®. PaccuutaTh MOJSAPHYIO
KOHIEHTPALMIO 3TOTO pacTBOpa.

3amaua 9.

VYpaBHsiiTe CIEOYIOMIYI0O CXEMYy pEaKIUH, HCIONb3ysl METOJI HOHHO-3JEKTPOHHOTO
Oananca. YKaxuTe OKUCIUTEb U BocctaHoBuTe b K2Cro07 + HCI1 — CrCls + Cl + KCI + H20.

3agaua 10.

VYpaBHANTE CIEAYIOIIYI0 CXEMYy pEeaKLUH, HCIOJb3Yys METOJ HOHHO-3JIEKTPOHHOTO
Oananca. YKaxuTe OKHCIUTeNb 1 BoccTaHoBUTeNb. KBrOsz + FeSO4 + HoSOs — Feo(SO4)3 + KBr
+H20.

3agaua 11.

Ckomnbko rpammos NaOH Hazo B3aTh ans npurotosienns 0,5 > 0,02m pacTsopa?

3agaua 12.

K 1am® 20% pacTBopa rMApOKCHIa HATPHS, IIIOTHOCTH KOoToporo 1,22 r/emS, mpubasuu
10 am° BostBI. BBIUMCITHTE MPOIEHTHYIO KOHIIEHTPAIIUIO MOTy4eHHOTO PAacTBOPA.

3amaua 13.

N3 400 r 20% pacTBOpa mpH OXJIAXIEHUU BbIIETHIOCH 50 I paCTBOPEHHOTO BEIIECTBA.
KakoBa maccoBas 7105151 OCTaBIIerocst pactBopa’?

3anaua 14.

3anuimuTe MeKTPOHHBIE KOH(UTYypamnuu ciaeayronmx noHos: Cl7; Ca?*: AP 07,

3anaya 15.

3anummMre TOpUBEACHHBIE HUXKE CXEMbI, 3aMEHUB BONPOCUTENBHBIH 3HAaK Ha
COOTBETCTBYIOIIUN CUMBOIL: LU(py, OYKkBY, 3Haku "+" nmm "-":

1.Ba’ - % — Ba?*



2.Br? ... % — Br

3.?7-28 — Sr**

4,8°+28 — S?

5.Fe?-& — Fe**

Kpamxue memoouueckue yxkazanus

KaxyoMy cTyneHTBl BBIIAIOTCS MHAWBHUAYAIbHBIC 3aJlaHUs. 3a/layd BBIIOIHSIOTCS BIB
MMMCbMEHHOM BHUJE W JIOJDKHBI OBITh OQopMIIeHBI B BHAC oTuera. [Ipy BBIMOJHEHWH 3ajad
PEKOMEH/IOBaHA OCHOBHAs U JIOMOJIHUTENbHAs JuTepaTypa. OTaenbHbIE BapUaHTHl 3ajad
paz0OuparoTcs B ayJJUTOPUH U HA KOHCYJIbTAIIMH.

IIxana oyenku

OreHKa Bamner* Bammer** Ornucanne
5 1 2 Bce pacyeTsl BBIIOIHEHBI IPABHIIBHO, CTYICHT MOKET OOBSCHUTD (U3HUCCKHIT CMBI
CJI ITOJTYYCHHBIX PE3YJIbTATOB, CACNIATh BHIBOJ
4 075 15 Bce pacueTsl BBIIOIHEHBI IPABHIIBHO, CTYICHT MOKET OOBACHUTD (U3HUECCKHIT CMBI
' ' CJI IIOJTY4EHHBIX PE3yJIbTAaTOB, HE MOXKET C/IeTaTh BBIBO
3 05 1 Bce pacueTsl BBIIOIHEHBI IPABHIIBHO, CTYICHT HE MOXKET OOBSICHUTH (DH3UUCCKHI C
' MBICJI TIOJYYCHHBIX PE3YJIbTATOB, HE MOXKET CECNATh BHIBOJ
2 0 0 PacueThl BBITONHEHBI HEMPABIJILHO B OT/ICIBHON YaCTH 3a/1a4H, B CBSI3H C YEM IOy
YeH HEBEPHBIM pe3yabTaT
1 0 0 PacueTsl BBIMOIHEHBI HEMIPABUIbHO

*Bbasutel 3a OTACNbHYIO 331249y B 1 cemectpe - 10 3amau
**Basutbl 32 OTIIENIBHYIO 3aJ1a4y BO 2 ceMecTpe - 5 3a1au

5.6 UtoroBasi KOHTpPOJIbHAsI padoTa

KonrtponpHas pabora mpenycMapuBaeT pelleHHE 3ajad Mo BapuaHTaMm. KoHTposbHas
paboTta npegHa3HaYeHA CTYACHTaM 3a09HOI (POpMBI 00yueHUs

BapuanTtst

KOHTPOJIbHBIX

3aJaHuil mpeacTaBileHbl B yuyeOHOM mocobun T.K.

Muxanpuenko, JI.B. benoyc Xumus: I[Ipaktukym no oOuieil 1 HeopraHM4eCcKol XUMHUU. (CM. CTP.

35).

MocJIeMHUMH  ITUdpaMud  HOMEpa CTyleHueckoro Owiera (mudpa).

Kpamkue memoouueckue ykasanus
Kaxxapiii cTyIeHT BBIMOJHSIET BapUaHT KOHTPOJIBHOIO 3a/aHus, 0003HAYECHHBIN JABYMs

Hanpumep, HoMmep

cryaendeckoro ounera CT-03-235, nBe nociennue uugpsl 35, UM COOTBETCTBYET BapHaHT 35.
Ilxana oyenku

OmeHka Bammer* Omnncanne

5 12/24 Bce pacueTsl BBIIOIHEHBI TPABUIIBHO, CTYJICHT MOYKET OOBSICHUTD GU3HYECKUIT CMBICT TTOTYYeH
HBIX pEe3yJIbTAaTOB, ClIeJIaTh BBIBOJL

4 10/12 Bce pacueTs! BBINOJIHEHBI IPaBUIBHO, CTYICHT MOXET 00BSICHUTD (M3MYECKHI CMBICI HOTy4YeH
HBIX pe3yJIbTaTOB, HE MOKET CJIeIaTh BBIBOJI

3 8/4 Bce pacueTsl BBIIIOIHEHBI TPABUIIBHO, CTYJICHT HE MOXKET O0BSCHUTH (HU3NUECKHI CMBICI MO
YEHHBIX PE3yJIbTaTOB, HE MOXKET C/IENAaTh BHIBOJ

2 0 PacueTs! BHINOJIIHEHBI HETIPABHIILHO B OTACIBHOM YaCcTH 3aa4H, B CBS3HU C YEM IIOJIYYCeH HEBEPH
bl pe3ynbTart. [IpaBuiibHO pemeHo 10 mpoleHTOB 33134

1 0 PacyeTs! BBINOJIHEHBI HENPaBHIEHO

*banbl 32 KOHTpObHYIO padoty (1 cemectp/2 cemectp)
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