batakoBckuii HH)KEHEPHO-TEXHOJIOTHYECKUI MHCTUTYT — (uiuan dpeaepaabHOro
roCyJIapCTBEHHOTO aBTOHOMHOI'0 00pa30BaTeIbHOTO YUPEKAEHHUS BBICIIIETO 00pa30BaHUs
«HarmoHanpHbIN UCCIIEN0BATENBCKUM ANepHBIA YHUBEPCUTET « MU DN

DaKyabTET AaTOMHOW YHEPTETUKHU U TEXHOJIOTUHI
Kadenpa «duznka u ecTeCTBEHHOHAYYHBIC TUCIUILUIMHBI)

PABOYAS ITPOI'PAMMA
10 TUCLUILINHE «JlOMOIHUTEIBHBIE IT1aBbl HEOPTaHUYECKON XUMUM

HanpasieHusi nOAr0TOBKHU
«18.03.01 Xumuueckasa TEXHOJIOTH

OcHoBHad npodeccHoHaIbHAA 00pa3oBaTe/lbHasd NPOorpaMmMa
«XuMHUYECKask TEXHOJIOTHsI HEOPraHUYECKUX BELIECTB)
Kpaiundukauus BoIYCKHUKA

bakanasp

®opma 00y4eHust
Ounas

banakoBo



esb 0cBOCHUA TMCHUNIMHBI

[enbto npenogaBaHus JUCLUILIMHBI SBISETCS MOMYYEHUE 3HAHUM, HEOOXOAMMBIX IS
TUIOIOTBOPHOM TBOPUYECKOMU JIeATeNIbHOCTY OakaraBpa. JlucuuruimHa «JlonoJTHUTEIbHbBIE TIaBbI
HEOPraHM4eCKON XUMUI» (HOPMHUPYIOT TEXHOJIOTUYECKOE MUPOBO33pEHUE OaKaIaBpoOB AJISI UX
IIPOU3BO/ICTBEHHO-TEXHOJOTUYECKOM JEATETLHOCTH B 00J1aCTH HEOPraHMYECKUX BELIECTB.

3agaun M3y4eHUsl TUCUUILIMHBL U3yYEHUE TEOPETHYECKUX OCHOB 3JIEMEHTHOM HEOpraHu-
YecKkod XuMur. B pesynbprare uzydeHus: Kypca «/{onoJHUTENbHBIE TJ1aBbl HEOPraHUYECKOW XU-
MHI», HEOOXOJJMMO YTOOBI Y CTYJIEHTa Pa3BUBAJIOCH MPABIIILHOE MPECTABICHHE O B3aUMHOMU 3a-
BUCHMOCTHU TEOPETUYECKON HAYKA U METO/IOB aHAJIN3a HEOPIaHUYECKUX BEILIECTB.

N3yyeHue MUCHMIUIMHBI TOKHO OCHOBBIBATHCS Ha CIEAYIOMUX MPOodhecCHuOHATBHBIX
CTaHJapTax:

—26.001. CrenuanucTt no 00eCneuYeHnI0 KOMIUIEKCHOTO KOHTPOJISl IPOU3BOICTBA Ha-
HO-CTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaT€pUaJIOB;

— 26.004. CnenpanucT Mo NPOU3BOJCTBY BOJIOKHUCTBIX HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MAaTE€PUAJIOB.

Mecto nucuuninubl B ctpykrype OOII BO

Kypc «/lonosHuTenpHbIE TJIaBbl HEOPTaHUYECKON XMMUU» CBSA3aH C HEOOXOAUMOCTBIO
3HaHUW OCHOB OOIIEH M HEOPraHMYECKOW XUMHH, AHATUTHUYECKOM XUMHMHU U (DU3HKO-
XUMHUYECKUX METOJIOB aHAJIM3d, OPraHUYECKOW XUMUH, IIMPOKOE HCIIOIb30BAHUE, KOTOPBIX
HE TOJIBKO Ja€T BO3MOKHOCTh Hau0oJiee TOYHO BBIPA3UTh TEOPETUUYECKUE 3aKOHOMEPHOCTH,
HO U SIBJIIETCS HEOOXOAMMBIM MHCTPYMEHTOM UX YCTaHOBJIEHHs. TeopeTnueckue 3HaHUs U
MPaKTUYECKUE HABBIKU, MOJYYEHHBIE CTYJEHTAMHU MPU W3YUYEHUU TUCUUIUIMHBI «[lomomHu-
TEJIbHBIE TJIABBI HEOPTaHUYECKONW XUMUN», JOJIKHBI ObITh UCIIOIB30BaHbI B MPOLECCE U3YyYe-
HUS TOCJIEIYIOIINX JUCHUIUIMH: 00IIasi XUMUYECKask TEXHOJOT U, KOJUIOUIHAS XUMHS, TE€O-
pPETUYECKHE OCHOBBI TEXHOJIOTUN HEOPTaHUYECKNUX BELIECTB.

[Tocne u3yyeHUs: NUCUUIUIMHBI BBITYCKHUKHU JIOJDKHBI OBITH TOTOBBI K BBIIOJIHEHUIO
CJIEYIOIIUX TPYIOBBIX QYHKIUI:

— A/06.6. PazpaboTka npeaioKeHnu 1Mo KOMIUIEKCHOMY UCTIOJIb30BAHUIO CHIPhS U

YTHJIM3AIUU OTXO/I0B IMPOU3BOJICTBA;

— D/01.6. CoBepuieHCTBOBaHME TEXHOJOTUH, MEXAHU3AIMS U aBTOMATU3ALMS TIPOU3-
BOJICT- BEHHBIX IIPOLIECCOB;

— A/01.6. IIpoBeneHue aHanu3a Cbipbs, MoayhaOpUKaTOB U TOTOBOM MPOIYKIIMU TPO-
M3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTEPUAJIOB;

— A/06.6. Pa3paboTka TpemIoKEHH M0 KOMIUIEKCHOMY HCIOJIb30BAHUIO CHIPhS H
YTWIM3aLUU OTXOJ0B IPOU3BOJICTBA.

Komnerenuuu odyyarmerocsi, popmupyemblie B pe3y/ibTaTe 0CBOCHUS M CHMILIHHBI

B nporuecce ocBoeHus1 TaHHON TUCHUIUIMHBIL Y CTyJEHTa (POPMUPYIOTCS CEAYIOIIne

KOMITETEHIINH:



— obmenpodeccruoHambHbIC

Kox xommereHnnu

HanmenoBanme KOMIICTCHIIUU

I/IH,Z[I/IKaTOpBI JOCTHIXKXCHUS KOMIICTCHIIMHN

OIIK-1

CriocobeH u3yyars,
aHAJIM3UPOBATh, UCTOJIb30BATH
MEXaHU3Mbl XHMUYCCKHUX
peaKkuid, MPOUCXOASAIIUX B
TEXHOJOTHYECKHUX ITPOLIECCAX U
OKpYKarollleM Mupe,
OCHOBBIBASICh Ha 3HAHMSX O
CTPOEHHUHU BEIIECTBA, MPUPOIE
XUMHYECKOM CBS3U M CBOMCTBAaX
Pa3JIMYHBIX KJIACCOB XMMUYECKUX
3JIEMEHTOB, COCIMHCHHUM,
BEILIECTB U MaTEPHUAJIOB

3-OIIK-1 3HaTh PU3NKO-XMMUYECKHE
CBOWCTB MaTepUaIOB, OCHOBHIBAsICh Ha 3Ha-
HUSX O CTPOCHHH BEIIECTBA, IPUPOC XUMHU-
YEeCKOH CBSI3U Pa3IMYHBIX KIIACCOB XUMHUYE-
CKHUX 3JIEMEHTOB, COCTUHEHUH, BEIIECTB 1
MaTepHraloB

V-OIIK-1 YMeTb ucnonb30BaTh MEXaHU3MBI
XUMHAYECKHX PEAKIUi, TPOUCXOSIIINX B TEX-
HOJIOTHYECKUX MPOIIECCaX U OKPYKAIOIIEM
MUpE, JUIS OTIPE/ICIICHUSI KaYeCTBEHHBIX U KO-
JMYECTBEHHBIX XapaKTEPUCTUK BEIIECTB U
MaTepHraoB

B-OIIK-1 Bnagetrs aHaJIM30M METOJIOB OMpe-
JieNIeHHs TPeOyEeMBIX ITapaMeTpOB U3MEPEHUS
Ka4eCTBCHHBIX M KOJMYECTBEHHBIX XapaKTe-
PUCTHK MPOO CHIPbs U NOTy(HaOpUKaTOB

OIIK-5

Crioco0eH oCyIIecTBISATh
9KCIIEPUMEHTAIBHBIC
UCCJICIOBAHMS U MCIIBITAHUS 110
3aJJaHHON METOMKE, IIPOBOIUTH
HaOJII0/IEHUS U U3MEPEHUS C
y4eTOM TpeOOBaHUI TEXHUKH
0e30macHOCTH, 00padaThIBaTh U
UHTEPIIPETHPOBATH
IKCIIEPUMECHTAIbHBIC TAHHBIC

3-OI1IK-5 3HaTh TeXHOJIOTMYECKUH TTpoliece,
CBOMCTBA ChIPbs TOTOBOM MPOTYKIIUH JIJIs
OCYIIECTBIIEHUS IKCTIEPUMEHTAIIBHBIX HCCIIC-
JIOBaHW U UCTIBITAHUI OMBITHBIX 00Pa3I0B
MaTE€pUAJIOB I10 3aJaHHON METOJIUKE
V-OIIK-5 YMeTb BBITOIHATH SKCIIEPUMEH-
TaJbHBIC UCCIICOBAHUS U B 00pabOTKe, HH-
TepIpeTaINH MOJTYYCHHBIX YKCIIEPUMEHTAb-
HBIX JTAHHBIX

B-OIIK-5 Brnaners HaBbIKaMU pa3pabOTKH
peryiaMeHTa MpOBEJCHUS UCTIBITAHUN HOBBIX
00pa3IoB MPOAYKIIUU C YIETOM TpeOOBaHUN
TEXHHUKHU 0€3011aCHOCTU

— ipoeccroHanbHbIC

Kox xommerennmun

HanmenoBanmne KOMIICTCHIIN

Nuaukatopel JOCTHKEHUST KOMITETCHITUU

[1K-2

Cnioco0eH UCToIb30BaTh 3HAHHE
CBOMCTB XUMHUYECKHUX HJIEMEHTOB,
COEIMHEHUI 1 MaTepuajoB Ha UX
OCHOBE JJIs pelleHus 3a1a4 Ipo-
beccroHanbHON AesITeNbHOCTH

3-IT1K-2 3HaTh CBOMCTBA XMMHYECKHX DJIe-
MEHTOB, COCIMHCHHUI 1 MaTeprajoB Ha UX
OCHOBE JJIs1 COOJIFOICHUS TEXHOJIOTHYCCKOTO
periiaMmeHTa

V-IIK-2 YMeTh UCIIOIL30BaTh 3HAHMS
CBOMCTB XMMHYECKUX 3JIEMEHTOB, COeIUHE-
HUW U MaTepHaJIOB HAa UX OCHOBE IS penie-
HUSI 337124 110 BBIMYCKY MPOAYKIIMH B CTPOTOM
COOTBETCTBUH C TEXHHUECKUMHU TPEOOBaHMUSI-
MH

B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKu
MIPEIOKEHUS TT0 KOMIUIEKCHOMY HCIIOIB30-
BAHUIO CHIPbSI U YTHJIM3ALUHA OTXOJ0B IIPOU3-
BOJCTBa

33I[a‘ll/l BOCIIUTAHHUS, PCAIU3YEMBIC B PaAMKaX 0CBOCHUA TUCHHUIIJINHBI

. Hcrnons30BaHne BOCIIUTATENb-
Hamnpagne- Coznanue ycioBui, . Bosiieuenne B pa3HOIIIaHOBYIO
HOT'0 NOTEHIIMaja yueOHo auc-
HUe/1enn o0ecreynBaroIuX BHEY4YEOHYIO JIeSITeIbHOCTD
IIHUITIJIINHBI
[Tpodeccuo- | - popmupoBanue riy- | McnonabzoBanue BocruTaTelNb- 1.Opranuszanus BCTped ¢ Be-
HaJIbHOE OOKOT0 MOHMMaHUS HOT'O MOTEHIMAIA JUCIUIUINH JYUIMMU CIIEHHATUCTAMU




BOCIIUTAaHUEC

COIMAIIBHOW POJIH
npodeccuu, MO3UTHB-
HOH M aKTUBHOM
YCTAHOBKH Ha IICHHO-
CTH U30paHHOM crie-
IMaJIbHOCTH, OTBET-
CTBEHHOT'O OTHOIIIC-
HUS K ipoeccro-
HAJILHOMW JIeSTEIbHO-
cty, Tpyay (B14)

€CTECTBEHHOHAYYHOT'O U 00111e-
pohecCHOHATEHOTO MOIYJIS
JUTSL:

- opmupoOBaHUS TO3UTHUBHOTO
OTHONICHHUS K podeccur uH-
XKeHepa (KOHCTPYKTOpa, TEXHO-
jora), MOHUMAaHHUS €€ COLUANIb-
HOW 3HAYMMOCTH U POJIH B 00-
IeCTBE, CTPEMJICHHSI CIIE0BAThH
HOpMaM po(heCCUOHATTLHOM
STUKHU TIOCPEICTBOM KOH-
TEKCTHOTO O0YYEHUsI, pEIICHUS
MPAKTUKO-OPUEHTHPOBAHHBIX
CUTYallMOHHBIX 33J1a4.

- (hopmupoBaHUS YCTOMUNBOTO
UHTEpeca K IpodeccuoHaIbHON
JESTENIbHOCTH, CITIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIIEHO
MBICITUTh, IOHUMATh 3HAYU-
MOCTB TPO(ECCUH TTOCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKHU
MIPOEKTOB, BBIITOJHEHHS MTPOCK-
TOB C MOCJIEAYIONIEeH MyOIMUHOM
MPE3EHTALNEN PEe3yIbTAaTOB, B
TOM 4HuCJIe 000CHOBAaHHEM UX
COLIMAIbHOW U ITPAKTHYECKON
3HAYMMOCTH;

- (hopmupoBaHUS HABBIKOB KO-
MaHJIHOW PabOThI, B TOM YHCIIE
peanu3aiuu pa3inyHbIX Mpo-
eKTHBIX poJsiel (Jiuaep, ucrod-
HUTEJb, AaHAIUTUK U TIp.) TIO-
CPEICTBOM BBITIOJTHEHUS COB-
MECTHBIX IPOEKTOB.

NPEANPUATHI TOPOJA U XUMH-
YECKOHM OTpaciu.

2. Opranu3zanusi KOHKypca
BUKTOpPHUHBI Ha TeMy «CoBpe-
MEHHas HEOpraHu4yeckas Xu-
MUSI.

3.0Opranuzanus yyBcTBa «Bce
B OJHOM KOMaHJE» 4yepe3 yda-
CTUE CTYJIEHTOB B IIPOBEICHUU
Hay4YHbIX  MEPONPUATHH U
KOH(pEpeHlIui  OpraHu30BaH-
HBIX B HHCTHUTYTE.
4.dopmupoBaHre  MPOU3BOJ-
CTBEHHOI'O0 KOJUIEKTMBU3Ma B
XO/I€ COBMECTHOI'O PEIICHHS
MOJIETIbHBIX M IPAKTHYECKUX
3a/1au.

Crpykrypa u coaepkaHue y4eOHOM IMCIUTTHUHbI
JuctunimHa npenojaeTcsi cTyneHTaMm B 4-om cemectpe. O01iast TpyJ0eMKOCTh JIHC-

UTUIAHBI COCTABIIIET 6 3aU4eTHRIX eqUHUILL, 216 ak. gacos.

KasiengapHbiii miian

Ne | Ne | HammenoBanmue pasae- | Buabl yueOHoM qesTeJIbHOCTH Atrecrauus Makcu
P Jia (TeMbl) I CUMILTH- (B yacax) pasaena (popma ) | MaJbHBII
a e HBbI & ) 0aJL1

2 =
3 M = = 3a
Q s *%*
A | Bl ° 210 pasaen
e = | = = | &
- = =y = | &
e = | © 205
3 s £l |28
a 2 |5 | = =10
1 | 1-2 | O6was xapakrepuctuka | 32 | 8 | 12/8 | 4 8 T-1 15
S-3JIEMEHTOB (MMCHMEHHO)

2 | 3-8 | O6mas xapakrepuctuka | 76 | 16 | 12/8 | 20 28 T-2 15
p-2JIEMEHTOB (MMCbMEHHO)

3 9- | Obuas xapakrepuctuka | 90 | 18 8 24 40 T-3 15
16 | d-anemeHTOB (MMCHMEHHO)

4 | 17- | Dnementooprannyeckue | 18 6 12 KP 15




| 19 | coennuenus

(TMCBMEHHO)

Buj npoMexxyTO4HOH arTecTanuu 216 | 48 | 32/16 | 48 88

IK3aMeH

40

COKpaIHCHHoe HanMCHOBAHUC q)OpM TEKYHICIO KOHTPOJIA U aTTECTAalkuH pa3acIOB:

0O0o3HaUYeHHE ITosiHOE HAMMEHOBaHUE

T TecTupoBanue

KP KonTponbnas pabota

) DK3aMeH

ConeprxaHue JeKIHOHHOTO Kypca

TeMbl JIeKUIHMH.
Bomnpocekl, oTpadarbiBaeMble Ha JIEKIIMU

Bcero
JacoB

YueoHo-
MeTOoAuYecKoe
odecmeueHue

1

3

1 Pazges. O0masi XapakTepuCcTHKA S-3J1eMEHTOB

I'naBHasi moaArpynmna nepBoi rpynisbl
[[lenouyHbIE 3IEMEHTHI B IPUPO/IE.
[Tonmydyenue u CBOMCTBA MIETOYHBIX JIEMEHTOB

[1-3]

I'1aBHasi moaArpynna BTOpoOM rpynmnsl
bepunnuii.

Marumnii.

Kanpuuii

[1-3]

2 Paznen. O01masi XapakTepucTUKA P-3JIEMEHTOB

I'maBHasi moarpynmna Tperbeii rpynmnbl
DJIEMEHTHI TJIABHOU MOATPYIIIbI TPETHEH TPYIIIBL.
bop.

AnroMuHUI

[1-3]

['aBHasi MOArpynna 4eTBepToii rpynmnsbl
VYrnepoa. XuMmuueckue CBOMCTBa yriaepoaa.
Jwnokcup yrinepona.

Okcua yriepona.

Kpemnuit.

KpemHueBbie KUCTOTHI M UX CBOWCTBA.
Omnoso.

CBuHnen

[1-3]

I'maBHasi noarpynna nAToi rpynmnbl
ITonyuenue u cBOMCTBA a30Ta.
[Tonyuenue u cBoiictBa ocdopa.
MpIbsak

[1-3]

I'naBHasi moarpynmna mecroi rpynmsl
ITonyuenue u CBOKWCTBA KUCIOPOAA.

[Tonyuenue cepsl. CBOMCTBA M MPUMEHEHHUE CEPHI.
Jnokcun cepsl.

CepHucras KUCIOTa.

Tpuokcuz cepsl.

CepHas Kucjora.

[1-3]

I'1aBHasi moarpynmna ceAbMOM rpyninsl
[Tonyuenune Bogopoa.

CBolicTBa U IPUMEHEHUE BOJOPO/A.
XHWMHYECKUE CBOMCTBA FAJIOTEHOB.
[TonyyeHue U npuMEHEHUE TAIOTEHOB.
CoennHeHns rajJoreHoB € BOJOPOJIOM

[1-3]

I'raBHasi moarpynmna BoCbMOH Ipynisbl
OO6mras xapakTeprucTuka 06JaropoTHBIX Ta30B.
Apros.

[1-3]




Kcenon

3 Pazges. O0mas xapakrepucTuka d-3JieMeHTOB

Tperbst moG0UYHASI MOATPYNTIA 2 [1-3]
[Toarpynmna cxkangus.
JlanTa"Hon bl
YeTBepTasi o00YHAasI MOATPYNIA 2 [1-3]
CBoiicTBa M IPUMEHEHUE TUTAHA.
CBoiicTBa U MPUMEHEHUE LIUPKOHUS
IIsiTast moGoYHASI MOATPYIIIA 2 [1-3]
CBoiicTBa U MPUMEHEHHNE BaHAIUS.
CBoiicTBa M IPUMEHEHHE HUOOUS
IllecTas mo6ounas moarpynmna 2 [1-3]
CBolicTBa M MPUMEHEHHUE XpoMa.
CBolicTBa U IpUMEHEHUE MO0 IeHa
Ceapmasi mo0o4YHasi MOATPYNIA 2 [1-3]
CBoiicTBa M NPUMEHEHUE MapraHia
Bocbmast noGouHast moarpynmna 2 [1-3]
Keneszo. duznveckne 1 XUMHUYECKHE CBOMCTBA JKeje3a.
CoenuHenus xeinesa.
KobaibT.
OO6m1as XxapakTepuCTHUKa MIATUHOBBIX METAJIJIOB
IlepBasi moGo4HAasI MOATPyNNA 4 [1-3]
CBoiicTBa M MPUMEHEHUE MEIH.
CaolicTBa U mpuMeHeHHne cepedpa
Bropasi no6ounasi nmoarpynmna 2 [1-3]
CBoiicTBa U IPUMEHEHUE IIUHKA.
CBoiicTBa U MPUMEHEHHUE PTYTH
4 Pa3jes1. JjieMeHTOOPraHu4YecKre CoeuHEHUs
DJ1eMEeHTOOPraHuYecKHe COeIMHeHHsI S-3JIeMeHTOB 2 [1-3]
JlutnitopraHnyecKkrue COETMHEHUS
DJIEeMEHTOOPraHNYeCcKHe COeTMHEHHUs P-3JIeMEeHTOB 2 [1-3]
Opranuyeckue Npou3BoAHbIE OOpa.
ANMIOMMHUHOPraHUYECKHE COSTUHEHMS.
Kpemuauitopranndeckue COeTMHEHMUS.
DJIeMeHTOOpPraHn4YecKue coequHenus: d-3JieMeHTOB 2 [1-3]
[{uHaKOpraHnvecKrne COeTMHEHHMS.
PryThOoprannyeckue coeAMHEHUs
IlepeyeHb NPaKTHYECKUX 3aAHATHH
Tema npakTuyeckoro 3ausitus. Bonpocsl, oTpadaTbiBa- Bcero Yueono-
eMble HA MPAKTHYEeCKOM 3aHATHH 4acoB METOANHECK0e
obecrneyenmne
1 2 3
PacueTsl Ha onpesiesieHre MacCOBOM JOJIM BELIECTB 10 [12]
CriocoObl BEIpAYKEHUS COJIEP>KaHUSI PACTBOPEHHOT'O BEIIECTBA B PACTBOPE 10 [12]
PacueTsl Ha onpeeeHne KECTKOCTU BOJIbI 10 [13]
PacTBOpPHMOCTH BEIIIECTB B PACTBOPE 10 [14]
PacueTsl Ha onpe/ieNieHHe HOHHOM CHIIBI 8 [14]
Ilepeuyensn 1abopaTopHBIX padoT
Tema n1aGopaTopHbIX padoT. 3aganusi, BONPOCHI, 0TPa- Bcero Yueono-
O0aTpiBaeMble HA JIA0OPATOPHOM 3aHATHH 4acoB MeToaUteCKoe
obecrieyeHune
1 2 3




[1eo4YHBIe METAIUIBI M KX COETUHCHUS 4/4 [4, 5]
Omnpenenenue coctaBa kapooHaros (WS) 6 [4, 6]
OnemeHTs! [IA rpynmsl 1 uX coeTuHEHUs 4/4 [4, 7]
OnemenTsl [IIA TpynIbl U MX COSTMHEHHS 6/4 [4, 8]
DnemenTsl IVA TPYIIIBI U HX COCIUHCHHS 4/4 [4, 9]
OnemMeHTs! VA IpYIIbI U UX COSTUHEHUS 4 [4, 10]
["ajoreHs! 4 [4, 11]

3aganus I CAMOCTOSATEJILHOM Pa00ThI CTY/1€HTOB

YyedoHo- meroau-

Bcero
Bomnpocsl 111 caMOCTOSITEILHOTO U3YUYeHUs (3a]aHusl) gyeckoe ofecreue-
4acoB e
1 2 3

1 Pazgen. O0masi xapakTepucTuKa S-3J1eMEeHTOB
['1aBHAasi MOATPYINNA NEPBOii rPYNIIbI 4 [1-3, 15]
Harpuit. Kannii
['1aBHAsi MOATPYNIIA BTOPOii TPYNIIbI 4 [1-3, 15]
Crpounuuii. bapuii

2 Paznen. O01mas XapakTepucTUKA P-3JIEMEHTOB
I'1aBHAsi MOATPYNIA TPeThel rPyNIbI 5 [1-3, 15]
lammit. Uupuii. Tannui
I'1aBHAsi MOATPYIIA YeTBEPTOi IPyNIbI 5 [1-3, 15]
VYraepon B mpupoae. AyutoTponudeckue Moaudukanmun yriepoaa. Coemnu-
HeHus yriepona ¢ cepoil. Kpemuuii B mpupoae. [lonyuenue u cBoiicTBa
KpeMHHUSA. J|MOKCH]T KpEeMHUS
I'1aBHAsi MOATPYNIA NATOMH TPYNIIbI 4 [1-3, 15]
[TpoMBITIIIEHHOE MOJTydeHUE a30THOM KHUCIOThL. OKCHIBI U KUCIOTHI (oc-
¢dopa. CypbMma. Bucmyt
I'1aBHasi moArpymnma mecrou rpyninsl 4 [1-3, 15]
Kucnopon B npupone. Boznyx. O3on. Cepa B npupoge. [lonydyenne n
npuMeHeHne cepHoil kucnoTsl. Cened. Temmyp
['naBHasi moArpynmna ceibMoi rpynnbI 5 [1-3, 15]
Bonopon B mpupoge. [lepokcun Bogopoaa. ['anorenst B npupoje. Pusu-
YecKHe CBOWCTBa rajioreHoB. Kucnopoaconepskaiune coeiuHeH s rajore-
HOB
I'naBHasi moArpynmna BOCbMOii IpynnbI 5 [1-3, 15]
I'enuii. Heon. Kpunton. Pagon

3 Pazpen. O0mas xapakrepucTuka d-3jieMeHTOB
Tperbsi noGounas moarpynmna 5 [1-3, 15]
OO6m1ast XapaKTepUCTUKA MOATPYIIbI. AKTHHOUIBI
UerBepTasi no604YHAsI MOATPYNIIA 5 [1-3, 15]
CaoiicTBa 1 npuMeHeHue rapHus
IIsiTast noGoyHas moaArpynna 5 [1-3, 15]
CBoliCTBa ¥ IPUMEHEHNE TAHTAJIA
Ilectast no6o4yHasi moaArpynna 5 [1-3, 15]
CBoiicTBa M MpUMEHEHHE BOJIb(Ppama
Ceabmasi M060YHAS MOATPYNA 5 [1-3, 15]
CBolicTBa M NPUMEHEHHUE PEHUS
Bocbmast no6ouHasi noarpynna 5 [1-3, 15]
Haxoxnenue xenesza B npupope. [Inatuna. [Mannmanmii. Upuanit
IlepBasi no6ouHast noArpynmna 5 [1-3, 15]
CBoiicTBa ¥ MpUMEHEHHE 30J10Ta
BTtopasi no6o4yHasi moarpynmna 5 [1-3, 15]




CBoiicTBa U1 MPUMEHEHHUE KaIMUS

4 Pa3jesi. DjieMEeHTOOPTraHUYeCKUe COeTMHEHU s

JIeMEHTOOPraHUYeCKHE COeTUHEHUS S-3JIEMEHTOB 4 [1-3, 15]
MarauilopraHi4ecKrue COeIMHEHUS
JJIeMEHTOOPraHnYecKue coeIMHEeHUs P-3J1eMeHTOB 4 [1-3, 15]

OnoBooprannyeckue coequHeHus. CBUHEIIOPTaHUYECKUE COSAMHEHHUS.
dochopopranndeckre coeTMHCHNS. MBIIBIKOPraHUIECKUE COCTUHCHUS

DJIeMEHTOOPraHnYecKue coeTnHeHus1 d-31eMeHTOB 4 [1-3, 15]
OpFaHI/ILIeCKI/Ie COCAUHCHUSA MCPCXOAHBIX 3JICMCHTOB

PacyeTrHo-rpadguyeckasi padoTa He MpeIyCMOTPEHA Y4eOHBIM IVIAHOM
KypcoBasi paboTa He nmpexycMOTpeHa Y4eOHbIM IJIAHOM
Oo0pa3oBaTebHbIC TEXHOJIOTHHI

Peanuzauus OCBOEHUs JaHHOW IUCHUIUIMHBI OOECHEYMBAETCS JTOCTYIOM KaKJIOTO
oOyuaronierocss Kk 0a3aMm JaHHbIX U OMOJMOTEUYHBIM (hOHAAM, (POPMHUPYEMBIM IO TOJIHOMY
MEPEYHIO TUCUUIUIUH (MOAYJel) OCHOBHOW oOpa3oBarenbHOM nporpammel. B BUTU HUAY
MUN®U neiicTByeT KOMIIBIOTEPHBIE KIACCHI, B KOTOPBIX ITPOBOIATCS 3aHATHUS 110 PA3IIMYHBIM
JUCLUIUIMHAM HANPAaBJICHUS MMOATOTOBKH «XUMHUYECKash TEXHOJIOTHS», B TOM YUCIE U KJlac-
Chbl 00€ecIIeYeHbl JOCTYIIOM K ceTd MIHTEepHET Il caMOCTOSITENIbHOM MOATOTOBKH CTYACHTOB.
Ha xadenpe mmeercs KOMIBIOTEPHI C BO3MOYKHOCTBIO PabOThI B CIIELUAIBHBIX pOrpaMmax
U JIOCTYNa K COBPEMEHHBIM MPOPECCUOHANBHBIM 0a3aM JTaHHBIX, HTHPOPMALIMOHHBIM CIIpa-
BOYHBIM U MOUCKOBBIM CUCTEMaM, K TaKUM Kak 0a3za JaHHBIX NepUoAUYecKuX m3nanui. Lle-
JIBIO TIPU 3TOM SIBJIIETCS BBIPAOOTKA Y CTYJIEHTOB HAaBBIKOB U KOMIIETECHIIUM, MTO3BOJISIOIINX
CaMOCTOSITENIbHO BECTU UCCIIEIOBATENIbCKYIO U HAYYHO-TIEJarOTMYECKYI0 padoTy.

[TpakTHyeckasi MOArOTOBKA MPHU peau3aluu y4eOHON AUCIUIIIMHBI OpraHU3yeTcs My-
TeM npoBeJeHus JIabopaTOpHBIX M MPAKTUYECKUX 3aHATHM, MPelyCMaTPUBAIOLIUX ydacTHe
oOy4aroluxcsi B BBIIIOJIHEHUU OTAEIBHBIX 3JIEMEHTOB paloT, CBSI3aHHBIX ¢ Oyaymiei mpo-
(beccroHaNbHOM IEATETbHOCTBIO.

[IpakTuyeckas MOArOTOBKA TAK)Ke BKIIFOYAET B ce0sl 3aHATHS JIEKLIMOHHOTO TUIIA, KOTOPBIE
MpeAyCMaTPUBAIOT Mepeady yueOHOM HHPOpMaLMU 00ydaroIMMCs, HEOOXOIMMOM ISl TTOCIIe-
JYIOUIETO BBITOJHEHUS padoT, CBA3aHHBIX ¢ Oy Ty1lei NpopecCHOHAIBHON eI TETbHOCTHIO.

AyIUTOpHBIE 3aHATHS MIPOBOAATCSA B BUJE JIEKIUN ¢ ucnosib3oBanueM [IK u komIibro-
TEPHOrO MPOEKTOPA, MPAKTUYECKUX 3aHATUN, ¢ ucnoiap3oBanueM [IK npu nposenenun pac-
yetoB. CaMocTosTeIbHAST pab0oTa CTYACHTOB MPOBOAUTCS MOJ PYKOBOACTBOM IIperojaBaTe-
JieH, ¢ OKa3aHUEM KOHCYJIbTAllMi U MOMOIIM IIPU MOATOTOBKE K KOHTPOJIBHBIM paboTaM, BbI-
MOJIHEHUH TJOMAIIHUX 33JIaHUH.

DoH/I OLIECHOYHBIX CPEICTB

@DOHJT OLIEHOYHBIX CPEACTB IO JUCUUIIMHE 00ECIEeYMBAET MPOBEPKY OCBOCHMS IJia-
HUPYEMBIX PE3yJbTaTOB O00y4YeHUs (KOMMETEHLUUN U WX MHAUKATOPOB) MOCPEACTBOM MEpO-
OPUITUIA TEKYIIEro, PyOeKHOTO U MPOMEKYTOYHOTO KOHTPOJIS 110 TUCLUTUIHHE.

Casi3p Mexay (HOpMHUPYEMBIMU KOMIETEHIMSIMH U (POPMaMU KOHTPOJISI X OCBOCHHMS
MPE/ICTABIICHA B CIEAYIONIEeH TabIuIe:



IIporpamMmMa oleHUBAHUA KOHTPOJUPYEMO KOMIIETEHIUN:

Ne HanmenoBanue KOHTpO-
Ko u HanMeHOBaHME WHANKATOPA HaumenoBanue
n/ fIMPYCMBIX PasieIon JOCTUKEHHS] KOMITETEHIUI OLICHOYHOT'O CPEJICTBA
I (Tempr)
Bxo1HOI KOHTPOJIb
N Bomnpockl BXOgQHOTO KOH-
1 | BxoaHOM KOHTPOJIb
TpoJis (YyCTHO)
ATTecTanus paszienoB, TEKyIUH KOHTPOJIb YCIIEBAEMOCTH
1 OO6masi xapakrepu- OIIK-1, OIIK-5, ITIK-2 Otyer o nabopaTopHOii pa-
CTHKA S-3JIEMEHTOB 60Te (MMCbMEHHO)
Pemenue 3amay (mICbMEHHO)
TecT (MMCHMEHHO)
2 OO6masi xapakrepu- OIIK-1, OIIK-5, ITIK-2 Otyer o nabopaTopHOit pa-
CTHKA P-3JIeMEHTOB 60Te (MMCbMEHHO)
Pemenue 3amay (mICbMEHHO)
Tect (mUCbMEHHO)
3 OO0mas xapakrepu- OIIK-1, OIIK-5, ITIK-2 Otuer no 1abopatopHoii pa-
cTuka d-3JIeMeHTOB 0oTe (MMCbMEHHO)
Pemenue 3amay (mICbMEHHO)
Tect (mUCbMEHHO)
4 OO0mas xapakrepu- OIIK-1, OIIK-5, TTIK-2 Pemenue 3amay (MICbMEHHO)
cruka f-ajeMeHTOB Tect (mUCbMEHHO)
[IpomexxyTouHas arrectauus
1 | Dk3amen OIIK-1, OIIK-5, T1K-2 Tect (mUCbMEHHO)
OueHouHble cpeacTBa
No Haumenosanue [IpencraBnenue
wn OLICHOYHOI'O KpaTkas xapakTepucTUKa OLIEHOYHOTO CPE/ICTBA | OLIEHOYHOI'O CPEJCTBA B
CpecTBa donae
1 | Bxoanoit CpencTBo KOHTPOJIS, OPraHM30BaHHOE KakK Crelu- | Y cTHBIN onpoc - YO
KOHTPOJIb anpHas Oecela IpernojgaBatress ¢ OOydYarolMMCs
Ha TE€MbI, CBSI3AHHBIE C U3YyYa€MOW TUCIUIIIINHOM,
U pacCYMTaHHOE Ha BBIACHEHHE O0beMa 3HaHUU
oOyuJarolerocsi Mo ONpesIeICeHHOMY pas3fely, Te-
Me, mpo0JemMe U T.1.
2 | Oruer mo TexHu4eckoe cpencTBo, KOTOPOe MOXKET ObITh uc- | JlabopartopHas padoTa -
71a00paTOpHO | OJIB30BAHO JUISI KOHTPOJS MPUOOpETeHHbIX cTy- | JIP
pabote JEHTOM Mpo(eccHOHAIbHBIX HABBIKOB U YMEHMM
M0 YHPAaBIEHUIO KOHKPETHBIM MaTepuaibHbIM
00BEKTOM.
3 | [Ipaktnueckoe | Pemenue 3a1a4 peKOHCTPYKTUBHOTO YPOBHS, Pemenue 3anau - 31
3aHsTHE MO3BOJIAIOIINE OLIEHUBATh U IMarHOCTUPOBATH
YMEHUSI CHHTE3UPOBaTh, aHATM3UPOBATh, 0000-
math (PaKTHUECKUN U TEOPETUUYECKUI MaTepua ¢
dbopMynupoBaHUEeM KOHKPETHBIX BBIBOJIOB, yCTa-
HOBJICHHEM IPUYUHHO-CIIEJICTBEHHBIX CBS3EH.
4 | KonTponpHas CpeactBo  mpoBepkHM  yMmMeHHMid  mpumeHsATh | KoHTponbsHas pabora -
paborta MOJyYEeHHbIE 3HaHWS Uil pemeHus 3amgad | KP
ONPEAEIEHHOr0 THIIA IO TEME WJIU Pa3/Iely
5 | Tecr Cucrema CTaHIapTU3UPOBAHHBIX 3amanuii, | Tectsr - T
MO3BOJISAIONIAS  aBTOMATU3UPOBATh  MPOLELYPY
U3MEPEHMs]  YpPOBHS  3HAHMUW U YMEHHH




| | | 06yuaromerocs. \ \
MeToanyeckue Marepuajibl, onpeaejasioliie Npoueaypbl OLeHWBAHUS 3HAHMU,
YMEHHMH, BJIAJeHUH U (MJIM) ONBITA AeATEIbLHOCTH, XapaKTePpHU3YIOLIUX ITanbl GopMu-
POBaHUA KOMIICTCHLM M.

Bomnpocsl BxoaHoro kourpous (YO):
1. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
2. O0OpaTuMbie U HEOOPATUMBIE PEAKITUU
3. 3aKoH AeCTBUS Macc
4. MaremaTH4eCKO€ BbIpQXKEHHUE 3aKOHA JACHCTBUS Mace
5. KoHcTanTa CKOpOCTH peakuuu
6. KoHcranTa paBHOBECUS
7. DNEKTPONUTHYECKAS TUCCOLIUALUS
8. HopManbHOCTB U TUTp pacTBOpa
9. ®U3MKO-XMMHYECKHE METO/IbI aHATU3a
10. CriekTpanbHbIii METOJ aHAJIN3A
Bonpocsl 1151 oTyera mo jadoparopHoi padore Nel:
1. Kakue coeguneHusi 00pa3yroTcsi MpU B3aUMOJEHCTBUU HATPHS C PACILJIaBOM TH-
pPOKCHIa HATPHUsA?
2. C KaKMMH OKCHJIaMH B3aUMOJICHCTBYIOT OKCH/IBI IEJIOYHBIX METAJIOB?
3. KakoBa cTereHb OKUCIIEHHSI aTOMa KUCIIOPO/ia B IEPOKCUAAX HIEJIOYHBIX METAIIOB?
4. 3anumuTe peakuuIo B3aUMOACUCTBUSA NMEPOKCUIOB IIEIOYHBIX METAJLIOB C BOAOU
Ha xojone?
5. Uto obpasyercst npu B3aMMOJICUCTBUU IIETOYHBIX METAIIJIOB, UX OKCHUJIOB, MEPOK-
CUJOB, TUAPUIIOB U HEKOTOPBIX IPYrUX OMHAPHBIX COEAMHEHHM € BOJOM?
Bonpocsl 111 oTyera mo JgadopaTtopHoi padore Ne2:
1. Uto mony4aroT B3aMMOJICUCTBHEM KapOOHATa Kajblus ¢ Cyiabdumom Hatpusi? 3a-
MULLINATE PEAKIIUIO.
2. [lepeunciure BelecTBa, ¢ KOTOPHIMU B3aUMO/ICHCTBYET KapOOHAT HATPHUSI.
3. Kakyto peaxiiyio B BOJHBIX paCTBOpax UMEET I'MAPOKapOOHAT HATPUS ?
4. 3anuimre peakiyo B3auMOJCUCTBUS THIPOKapOOHAaTa HATPHUsL C YKCYCHOM KUCIOTOM.
5. UTo mpoucxoauT ¢ TuApokapOOHATOM HATpHs Mpu TemnepaTtype Boime 60 °C ? 3a-
MULIUTE PEAKIIHIO.
Bonipocs aJ1s1 oTyeTa mo JadoparopHoii padore Ne3:
1. Tlouemy Ca, Sr, Ba, Ra Ha3biBatoTcs mEI0UHO3EMETbHBIMU METATIAMU?
2. 3anuinmTe peakIuio MOJyYCHHUS MarHus U OCpUIUIHs TEPMHUUCCKUM Pa3JIOKECHUEM
TUAPOKCHIOB.
3. Uto oOpa3zyercst mpu B3aUMOJICUCTBUM OKCHIa MarHus ¢ Bogou. IIpu kakux ycio-
BUSIX TPOTEKAET JIaHHAs PEaKIIMs?
4. C dem B3aUMOJICMCTBYET rHAPOKCH MarHusa? IloaTBepante peakiuen.
5. Kak rupokcuibl Kasbliyst, CTPOHLIUS ¥ Oapusi IPOSIBIISTFOT CBOMCTBA CHITHHBIX OCHOBAHMIA?



Bonpocsl 17151 oTyeTa mo JadoparopHoi padore Ne4:
1. bop B cBOOOHOM COCTOSIHHUH.
2. C KaKkuM raJloreHOM IIPU KOMHATHOM TeMIlepaType pearupyer 0op? 3anuiimre peakiyio.
3. UYto takoe 60puIbI?
4. Yro oOpazyeTcs pu B3aUMOJICUCTBUM XJIOPUAA AIIFOMUHUS U TUAPOKCUIA HATpUA?
3anuImTe peakiuio.
5. Ilepeuncinre Ha3BaHMS BEIIECTB, KOTOPbIE 00Pa3yIOTCs B PE3yJIbTATE B3aAMMOJIEN-
CTBUSA TUAPOKCHJIA ATIOMUHHUS C TUAPOKCHUIIOM KaJHs.
Bonpocsl 17151 oTyeTa mo jJadoparopHoi padore NeS:
1. VI3 xakux 3J€MEHTOB COCTOUT aKTUBUPOBAHHBIN yTOJIb?
2. B kakux ¢opmax BbITYCKAETCsl aKTUBUPOBAHHBIN yTOJIb?
3. HazoBwute pazHHIy MEXIY «PaCTBOPUMBIM» H «KUIKAM» CTCKIOM.
4. OcHOBHOM cIOCOO MOJIy4YEeHHSI 0JI0Ba
5. 3anumre peakiHio 00pa30BaHKs OJOBSIHHOM KUCIOTHI. OT Yero 3aBUCHUT 3Ta PEaKIyis?
Bonpocsl 1151 oT4era mo jadopaTtopHoi padore Ne6
1.Kakue onbpITHBIE JAaHHBIE CBUJIETEIILCTBYIOT O XMMHUUYECKON MHEPTHOCTU a30Ta, KaK
OOBSCHSIETCS B TEOPETUUECKON XUMUU MHEPTHOCTH a30Ta?
2.I'a3000pa3Hblii aMMHaK 00ECIIBEYMBACT MOJIKUCICHHBIA PAacTBOp MEepMaHTaHaTa Ka-
JIUSl; HAITMIIUTE YPAaBHEHHE COOTBETCTBYIOIIEH peaKIuu.
3.00BsicHUTE, TOYEMY a30THUCTas KHUCJIOTa W €€ COJHM OO0JaJaloT OKHUCIHMTEIbHO-
BOCCTAHOBUTEIBHOW IBOMCTBEHHOCTHIO?
4 HanumwuTre ypaBHEHUSI BCEX BO3MOXKHBIX pEaKlMil pa30aBI€HHON a30THOM KHCIIOTHI
C IIMHKOM U YKa)KUTE TEPMOAMHAMUYECKH HAanOoJiee BEPOSITHYIO PEAKITHIO.
5.Pacmmaiennas cmecb KNO3z (NaNO3) ¢ KOH (NaOH) Ha3biBaeTCsl OKHCIMTEIBHOM
cMechblo. OHa MpUMEHSETCS NMPU BCKPBITMM MUHEpanoB. Hamuiinte ypaBHEHUE BCKPBITHUS
ATOM CMEChI0 MUHEpaJla MUPOJIIO3UTA.
3ajaum 1J191 BBINOJHEHUS MPAKTHYECKUX 3aAHATHH:
3amava 1. Paccumraiite maccy ¢ocdara HaTpus MOITYYEHHOTO MPU B3aUMOACHCTBUU
100 1 9,8% pactBopa dhocdopnoit kucnotsl co 150 T 10% pacTBOpa ruApoOKCcHIa HATPUS
3amaya 2. B Bozme pactBopwin ruapokcui Hartpusi maccor 21,4 r. OO6nEM pacTBOpa
nosenu 10 300 M. OnpenennTe MOJISIPHYIO KOHIIEHTPALIMIO MOJTyYE€HHOIO pacTBOpa.
3amaua 3. Berauciuth maccy Qocdarta HaTpHsi, 0Opa30BaBIIECTOCS TPH B3aWMO/ICH-
cTBUM 25%-HOTO pacTBOpa THApokcuaa Hatpus, mMaccod 200 T ¢ HYKHBIM KOJUYECTBOM
(dhochopHOI KUCTOTHI
3anaua 4. OnpenenuTb pacTBOPUMOCTD B BoJie cylib(ara 6apust (BaSO,4) B Mosb/ 1 B 1/11.
3amayab.  Bemuuciuth pactBopuMocth  (Moab/n) B Bome Cag(PO,),, ecmm
[IPCas(PO,4),= 310",
Tecr 1
1. I[Ipu KakuX yCIIOBUSX CTPOHIIMI B3aUMOJICUCTBYET C BOAOPOIOM, 00pa3yst SrH,?
a) Ipyu HaArpEeBaHUU 0) Mpu OXJIAKICHUU
B) IPY KOMHATHOW TeMIlepaType T) MOJ JaBICHUEM



2. Kakoe coeHeHus HaTpust 00pasyeTcst TPy €ro B3auMOJCHCTBUH C 3THIIOBBIM CIIAPTOM?
a) TUJIPOKCHU] HATPUS 0) aTIIIaT HATpUS
B) IIEPOKCHU/] HATPUS ') KapOoua HaTpus

3. Kak Ha3wiBaeTcd BeniectBo SrO-Al,O5?

a) METaCTPOHIIUAT ATTIOMUHUS 0) METAOKCUCTPOHIIUAT AJTFOMUHUS

B) METAaJIFOMUHAT CTPOHIIUS ') METAaQTIOMUHAT KPEMHHUS

4. ITpu KaKuX yCIOBUSIX MarHUM B3aMMOJICHCTBYET C BOJAOPOI0M, 0Opazys MgH,?

a) IpU HarpeBaHUHU 0) NpH OXJIAKICHUN

B) IPY KOMHATHOW TeMIlepaType T) MO JaBIECHUEM

5. Kakoe KOJIMYEeCTBO 3JIEKTPOHOB BHEIIHETO JHEPTreTUYECKOrO YPOBHS aTOMBI
aneMeHToB || A rpynmsl oTaaroT WM NpUHUMAKOT?

a) IPUHUMAIOT 2 AJIEKTPOHA 0) otnatot 1 aneKTpoH

B) IPUHUMAIOT | 3IEKTpOH ') OTAAIOT 2 AIIEKTPOHA

6. 3akoHuute (pazy: «Paaumychl aTOMOB MIETOYHBIX METAJJIOB CBEPXY BHHU3 B
MOJITPYIIIIE. . .>»

a) YMEHBIIAIOTCA 0) yBEIMYHUBAIOTCS

B) CHauajia yBEJIMYMBAIOTCS, a 3aT€M YMEHBIIAIOTCA T) HE U3MEHSIOTCA

7. 3anuimmTe 3IEKTPOIIN3 paciljiaBa XJIOPUIa Kaaus

KCl «<» K'+CI

) K: K" +1e » K°

(+) A: 2CI" = 2e — Cl,*1 nexcrpons

2KCl —2K + Cl,1;

pacrunas KaTtona aHoxQ

8. Kakoe coenunenne oopasyeTcsi pu OKUCICHUH HATPUS?

a) Na,O, 6) Na,O

B) NaO r) NaO;

Tecr-2

1. C xakuM rajoreHoM HauboJiee JIETKO B3auMOJICUCTBYET yIepo?

a) Hosom;

0) ¢Topom;

B) XJIOPOM,;

r) OGpoMOM.

2. Ha kakoM ypoBHE SJIEKTPOHHOTO CTPOCHHS JIAHTAHOMIOB HJET 3amojHeHue f-
MTOAYPOBHSA?

a)3

0) 4

B) 5

r)6

3. HazoBuTe 0CHOBHOM IPOMBIIIIEHHBIN CIIOCO0 TOTyYeHUS ATFOMUHUS

a) anekrpoiu3 pacmiasa AlCls;



0) snextposau3 paciviaBa Al,Oz (mmHo3ema) B paciuiaBieHHOM Kpuoiute Naz[AlFs];
B) BaKyyMTEPMUYECKU;

r) snektpoiu3 pactsopa AlCl;.

4. 3anumuTe peakiuo o0pa3oBaHus TeTpadTopuaa KPEeMHUS

5. Onemenrts! |HIA rpynmsr 00pa3yroT okcuabl ¢ 001men hopMysoi

a) 9,03; 0) 930;;

B) D,0; r) 20,.

6. C KakuM rajoreHoM aJlOMUHHUIA pearupyeT B IPUCYTCTBUU BOMbI?

a) ¢ xjopoM;  0) ¢c GpomoM;

B) ¢ HomOM; r) ¢ pTOpOoMm.

7. Kak Ha3pIBaeTcs BemecTBo MQ,Si?

a) CWIMKaT MarHusi;  0) CWJIHIIMI MapraHia;

B) CUJIMKAT MapraHiia; T) CUJIUIU] MarHusl.

8. B maboparopuu okcup yriepoaa (1) momydaroT TepMUUYECKUM pa3ioKEHUEM Mypa-
BBUHOM WJIH 111aBEJICBOM KUCJIOTHI B PUCYTCTBUHU

a) HCI; 6) HNOg;

B) H,SO, (koHIL.); r) NaOH.

9. Kak wu3MeHseTcsl yCTOMYMBOCTh BOAOPOAHBIX coenuHenuid |V A rpymmber or
yrepoaa K CBUHILY?

a) yBeJIMUMBAETCA;  O) MOHMIXKACTCS;

B) HE U3MEHSCTCH; ') CHauaJjia CHIXKAETCsl, TOTOM YBEJIUYUBAETCS.

10. CkoybKO HECMApEHHBIX AJIEKTPOHOB B BO30YKJICHHOM COCTOSSHUM HAXOJUTCS Ha
BHEIIIHEM SHEPTEeTUYECKOM YPOBHE aToMa aTFOMUHUS?

a)l; 0)2;

B)3; 1)4.

Tect-3

1. Kakoe coenriHeHue JaHTaHa 00pa3yeTcs MPU €ro B3auMOACHCTBUU C BOJIOMN?

a) TUAPU]I JaHTaHa 0) okcu[ JTaHTaHa

B) THIPOKCHUJ JJaHTAHA T) MEPOKCHU/ JJAaHTaHA

2. CKOJBKO 3JIEKTPOHOB IMPUCOEIUHSIETCS WM OTCOCIHUHSIETCA OT LEPUSl MPU €ro
B3aMMOJICCTBUU C KUCTIOPOJOM?

a)-4e  0)tde

B)-2¢ T)+2e

3. CKOJBKO 3JIEKTPOHOB MPUCOCIUHSETCA WM OTCOEAMHSETCS OT TUTaHa NpPHU €ro
B3aMMOJIEHUCTBHHU C a30TOM?

a)-4e  0)tde

B)-le 1)+tle

4. Obmas anekTpoHHas (popmyna snemMeHToB nmoarpyisl VB rpynmsr:

a) nd'ns’ 6) (n-1)d’ns?

B) (n-1)d'ns® 1) nd®ns?



5. ®u3nyuecKoe COCTOSHHUE XJIOpUIa TUTaHA HA BO3/IyXe
a) OeclBETHAsI )KUJIKOCTb, CUJIBLHO JBIMSIIAs Ha BO3IyXe
0) GecuBETHBIN MOPOIIOK, CUIILHO JIBIMSIIIUN Ha BO3AYXE
B) JKEJITast >KUJKOCTh

r) OeJbIi TOPOIIOK

6. ®opMmyna MUHEpAJIa CTEPETUTA

a) ScPO,-3H,0 6) ScPO,4-4H,0

B) ScPO,-5H,0 r) ScPO,-2H,0

7. Kak M3MEeHSIOTCSI XUMHYECKUE CBOICTBA 2JIEMEHTOB OT CKaHus K JanTany B |l B

rpymnmne?
a) HE U3MEHSIOTCS 0) yMEHBITIAIOTCS B) BO3pacTaroT
8. IIpu Kakoil Temneparype TUTaH BOCCTaHABIIMBAIOT MArHUEM M3 IIAPOB XJIOPH/A TUTaHA?
a) npu 850°C 0) mpu 650°C
B) ipu 150°C I') IPM KOMHATHOM TeMImeparype
9. CKOJIBKO BaJICHTHBIX AJIEKTPOHOB Y UTTPUS?
a)l 0) 2
B) 3 r) 4
10. KakuMm sneMeHTaM o0 XMMUYECKOM aKTUBHOCTH YCTYNAKOT JJAHTAHOUBI?
a) rajoreHam 0) O1aropoJHBIM ra3zam
B) HEMeTasIamMm I') IIEJIOYHBIM U IIETOYHO3EMETBHBIM METaJlJIaM

Bonpocsl kK KOHTPOJILHOM padoTe
1. JIuTuiiopraHu4ecKre COCTMHCHUS.
2. Oprannyeckue nNpou3BOIHbIE Oopa.
3. AJTIOMUHUNOPraHUYECKUE COCTUHEHMSL.
4. KpemMHuilopraHu4ecKue COeIMHEHHUS.
5. lluHKOpraHuvyeckue COeTMHEHHUS.
6. PryThoprannyeckue COeIMHEHMS.
TecToBbIC 3aJaHUA K IK3AMEHY !

BapuanTt Nel
1. Kaxkoii npoxykT oOpasyeTcst Ha Karoie pH AJIEKTPOIn3e paciijiaBa XJIopuaa Maraus?
a) MarHum 0) xJ0p
B) BOJOPOJ T') KACIOPOL

Bapuant Ne2
1. [Touemy pazbaBieHHas cepHasi KUCIO0Ta pearupyer ¢ Zn?
a) B pAZly CTAHJAPTHBIX AJIEKTPOIHBIX MOTEHIIMAJIOB OH CTOMT MOCJE BOJOPOA;
0) B psily CTaHJAPTHBIX AJIEKTPOAHBIX MMOTEHIIUAJIOB OH CTOUT MOCJE CEPHI;
B) B Py CTAaHJAPTHBIX 3JEKTPOAHBIX NOTEHIIMAIOB OH CTOUT JI0 CEPBI;
I') B psAly CTaHIAPTHBIX AIEKTPOIHBIX IOTEHIMAIOB OH CTOUT JO BOAOPOJA.



Bapuant Nel
2. Ilpu kaxo# Temmeparype paciiiaB okcujaa kanbliusi CaO paznaraercs Ha aHOJE Ha
KHUCIIOPOJ, U MeTaNTMYecKuid Kanpiui Ca mpu 3JIEKTPOXUMHUYECKOM CIOCO0€ MOTyUeHHUS

tuTana T17?
a) npu 100-150 °C 0) ipu 300-350 °C
B) ripu 850 °C r) npu 1000-1100 °C
Bapuant Ne2
2. Kakas ¢opmyna COOTBETCTBYEeT MUHEPATY KYIIPUTY?
a) Cu,S 0) CuCO,-Cu(OH),
B) CuFeS, r) Cu,O
Bapuant Nel
3. Kakoe coennnenune oOpasyercs mpu B3aumozaeicTeuu pocdopa ¢ xmopom?
a) PCl; 0) FCl;
B) FCl, r) P,Cl3
Bapuant Ne2
3. UeMy paBHO MaccOBO€ YUCIIO NPOTUs?
a) 3 0) 2
B) 1 r)4
Bapuant Nel
4. Kakoe coeuHeHHe yriepoja 00pa3yeTcst Ipu HEeA0CTaTKe KUciaopoaa?
a) COy; 0) C,0q;
B) CO; r) C40s.

Bapuant Ne2
4. 3akonuute ¢pa3y: «CrnocoOHOCTh OTAaBaTh 3JEKTPOHBI C BHEIIHETO CJIOS Y
IIEJIOYHBIX METAJUIOB CBEPXY BHU3 B MOATPYIIIIE. ..»
a) YMEHbBIIIAeTCS 0) HE U3MEHSIeTCS
B) CHayajla YBEJIMUMBAETCS, a 3aTE€M YMEHBIIAETCSI  T) YBEJIUUYMUBACTCS
BapuanTt Nel
5. Kak Ha3wiBaetcs Bemectso H3BO3?
a) OOpHast KUCJIOTA,; 0) ruapun 6opa;
B) OKCHJI 00pa; r) OpOMHast KUCJIOTA.
Bapuant Ne2
5. C xak1M COeTMHEHHEM a30T 00pa3yeT CHHWIbHYIO KUCIIOTY (CHIbHOAEHCTBYIOINH 511)?
a) C METaHOM; 0) C PTEHOM;
B) C allETUJICHOM; ') C 9TAaHOM.
Bapuant Nel
6. [Ipu KakuX yCJIOBUSIX BOJOPO]I PEarupyer ¢ cepom?
a) Ipy KOMHATHOW TEMIIEpaType 0) mpu HarpeBaHUU
B) Ha CBETY ') OpHU BBICOKOM JIABJICHUH
Bapuant Ne2
6. Kakoe konmmuectBo yrepoaa (%) conep>KUTCsi B TEXHUUECKU YUCTOM KeJiese?



a) 0,01-0,015 0) 0,02-0,04
B) 0,05-0,06 r) meHee 0,01
Bapuant Nel
7. Kakue BemectBa 00pasyrorcs rnpu B3aumojeicteuu okcuaa mnunka (1) ¢ CO?
a) KapOOHAT IWHKA U YIIIEPO.T 0) KapOuJ MUHK U YTIEPOT
B) LIMHK U YTJIEKUCIIBIN Ta3 ') KapOu1 [IMHK U YITICKUCIIBIN ra3

Bapuant Ne2
7. OCHOBHBIM TPOMBIIIUIEHHBIM CITOCOOOM TOTyUEHHUS ATFOMUHWS SIBIISICTCS
a) anekrpoiu3 pacmiasa AlCls;
0) snexrposu3 pacteopa AlCl3;
B) BAKyyMTEpMUYECKUH;
r) anektpoiu3 paciuiaBa Al,O3 (rrHO3eMa) B paciuiaBieHHoM kpuomute Nas[AlFg].

BapuanTt Nel
8. Kakoe coenmHeHust HaTpusi 00pa3yeTcs MPU €ro B3auMOICHCTBUN C STUIIOBBIM CITUPTOM?
a) TUAPOKCU]T HATPUS 0) sTUIIAaT HATpUS
B) IIEPOKCHU/]] HATPUS ') KapOuj HaTpus

Bapuant Ne2

8. IIpu Kakux yCIOBUSIX BOJOPO PEATUPYET C XJTIOPOM MOMEHTAIBHO U CO B3PBIBOM?
a) MpY HAJTMYUKU UHULIHATOPA (MCKPBI, HArpEeBaHUS)
0) Mpu KOMHATHOM TeMIiepaType

B) Ha CBETY
T') IPU BBICOKOM JIaBJICHUU
BapuanTt Nel
9. B KakOM COCTOSIHUM MapraHell JErko OKUCIISIeTcs?
a) B )KUJKOM COCTOSIHUH 0) B KOMIIAKTHOM COCTOSIHUU
B) B ra3000pa3HOM COCTOSTHUU ') B MEJIKO pa3aApOOJICHHOM COCTOSIHUU
Bapuant 2

9. Kakoe coennHenne o0pasyercs Mpu B3aUMOAECHCTBUU KpeMHUs ¢ propom?
a) SiP, 0) Si,F3
B) SiF, r) SiP,
Bapuant Nel
10. Kakoe xonmuectBo npumecei (%) conepKUTcsi B XUMUUYECKH YUCTOM kelie3e?
a) 0,01-0,015 0) 0,02-0,04
B) 0,05-0,06 r) menee 0,01
Bapuant Ne2
10. Kakoe coennueHus HaTpusi 00pa3yeTcs MpU €ro B3auMOJICHCTBUHU C alleTUIICHOM?
a) KapOuj HaTpus 0) sTUNaT HATpUs
B) MIEPOKCHU/] HATPUS ') OKCUJ HaTpHsl
Bapuant Nel
11. C xakuM U3 METAJIJIOB a30T pearupyeTr Npu KOMHATHOM TeMneparype?



a) C KaJbIIUEM; 0) ¢ Kanuem;
B) C JIUTHEM; ') C HATPUEM.
Bapuant Ne2
11. B xakoM COCTOSITHUM MapraHell Ha BO3AyXe HE OKUCIAETCS?
a) B )KUJIKOM COCTOSTHUM
0) B ra3000pa3HOM COCTOSIHUH
B) B KOMITAKTHOM (MOHOJIUTHOM) COCTOSIHUU
') B MEJIKO pa3ipoOJIeHHOM COCTOSIHUU
Bapuant Nel
12. 3akonuute ¢pazy: «Pamuycel aTOMOB IIEIOYHBIX METAJJIOB CBEPXY BHHU3 B
HNOJTpYMIIE. .. »
a) YMEHBIIIAIOTCS
0) yBEeJIUUUBAIOTCS
B) CHayajla yBEJIMUMBAIOTCS, a 3aTEM YMEHBIIIAIOTCS
T') HE U3MEHSIOTCS

Bapuant Ne2
12. C xakuM TrajioreHoM HauOoJjiee JIerko B3auMOJICHCTBYET yIiiepoa?
a) ¢Topowm; 0) MosoMm;
B) XJIOPOM; r) OpoMoM.

BapuanTt Nel

13. Tlouemy cepHas kuciora pearupyet ¢ Na,CO3?

a) MOTOMY UTO 3TO COJIb Oosiee c1aboil KUCIOTHI;

0) MOTOMY YTO 3TO COJIb 00JIee CHIIBHOM KUCIIOTHI,

B) IOTOMY YTO 3TO OCHOBaHHE OoJiee Ci1adoi KUCIOTHI;

I') IOTOMY YTO 3TO OCHOBaHHE 00Jiee CUIbHON KUCIIOTHI.
Bapuant Ne2

13. Kakue BemiecTBa oOpa3yroTcst npu B3aumoaecTsuu okcuna nuHka (1) ¢ C?

a) KapOu1 [IUHK U YIJIEPO

0) LMHK U YIJIEKUCIBIN ra3

B) LIMHK U yTapHBIU ra3

') KapOu IIMHK U YTJIEKUCIIBIN Ta3
Bapuant Nel

14. Kakast ppopMysa COOTBETCTBYeT MUHEpATy MaJIaXxUTy?

a) Cu,S 6) CuCO,-Cu(OH),

B) CuFeS, r) Cu,0
Bapuant Ne2

14. Tlpu kakoli Temrieparype THUTaH |1 BOCCTaHaBAMBAaIOT MarHuemM Mg u3 mapos

xmopuaa tutana TiCl,?

a) mpu 850°C 6) mpu 650°C

B) ripu 150°C I') IpU KOMHATHOM TeMIlepaType
BapuanTt Nel



15. UeMy paBHO MaccOBO€ YUCIIO AeHTEpHs?

a)l 0) 2
B) 3 r) 4
Bapuant Ne2
15. Kaxkoii mpomyKT oOpa3yeTcst Ha aHOJIE TIPH AIEKTPOJIM3E PACILIaBa XJIOpUa HaTpusi?
a) HaTpui 0) xJy0p
B) BOJOPOJ I') KACIIOPOJI

OHCHI/IBaHI/Ie CTyACHTA HA 3K3aME€HE 110 JUCHOUIIIINHEC
((I[OHOJIHI/ITCJILHI)IG T'JIaBbI HeOpFaHquCKOﬁ XUMHUN .

banabl
(uToroBoit OcBoenue
N . . TpedoBanus K 3HAHUSIM
PEHTHHTOBOM KOMITeTeH M
OLIEHKH)
OTBeThl Ha IIOCTABICHHBIC BOMPOCHI IOJHBIC, YETKHUE U
100-85 [TpoaBUHYTHII pa3BepHyThIe. PemieHus 3amad JIOTHYHBI, JIOKa3aTelIbHBI H
YpOBEHB JEMOHCTPUPYIOT aHAJTUTUYCCKHE M TBOPYECKHUE CIIOCOOHOCTH
CTyICHTA.
JlaroTcsi TOJIHBIE OTBEThl HAa IOCTaBJICHHBIC BOIPOCHIL.
[TokazaHo yMeHUE BBIICIATH MPHUUYUHHO-CIICJICTBCHHBIC CBSI3U.
84-70 Cpennuii ypoBens | [Ipu pemienun 3agad AOMyIIeHbl HE3HAYUTENBHBIC OIIUOKH,
WCIPABIICHHBIE C  IOMOIIBI0  «HABOJIIMX»  BOIPOCOB
IpernoaBaTels.
OTBeThl Ha BOMPOCHI W PEIICHUS TIOCTABICHHBIX 3aaad
. HENOCTATOYHO TMoOJIHbIEe. JIorTMKa W IIOCIIENOBATEIHHOCTh B
69-60 bazoBrIii ypoBEeHB
pelIeHNN 3aJa4 UMEIOT HapylieHHs. B oTBeTax OTCYTCTBYIOT
BBIBOJIBL.

Crynent, monyuuBiui MmeHee 60% OT MakCHUMabHOTO 0Oajia 3a pa3faen AUCIUTIIAHBI
WJIA IPOMEKYTOUHYIO aTTECTALMIO, CYUTACTCS HEATTECTOBAHHBIM IO JaHHOW JTUCIUTLIUHE.

HToroBas olleHKa BBICTABIISIETCS IyTEM MEpEeBOAa HAOpaHHBIX 0aJIOB B COOTBETCTBUU
CO CJIeIyIOIIeH TabIuIIei:

Or1eHKa 110 5-0aJUILHOM IIKaJle L Rie) ANt S8 PR Mt I Oneunka ECTS
9K3aMeH

5 — «omauuno» 90-100 A
85-89 B
4 — «xopouto» 75-84 C
70-74 D

3—«yo » 65-69
(VOOBIeMBOPUMENLHO 60-64 E
2 — «Hey0081emeopUmMeIbHOY Memnee 60 F

YueOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecriedeHUue Y4eOHO U CIUTIIUHbI
OcHoBHas nuTepaTypa
1. AxmeroB H.C. Obmas u Heopranuyeckast xumus : yueOHuk. - CII6 : M3naTenscTBO
«Jlanby, 2020. - 744 c. — Pexxum noctyna: https://e.lanbook.com/reader/book/130476/#2
2. Kupunnos B.B. Heoprannueckast xumusi. TeopeTrnueckue OCHOBHI : yueOHuK. - CI10
M3parensctBo  «Jlawb»,  2020. - 352 c¢.— Pexum  pmocryna
https://e.lanbook.com/reader/book/131011/#1



https://e.lanbook.com/reader/book/130476/#2
https://e.lanbook.com/reader/book/131011/#1

JononHuTeNbHAS TUTEpaTypa
3. babkoB A.B., O6mas u Heopranunyeckas xumus / badkor A.B. - M. : I'DOTAP-
Menua, 2016. - 384 C. — Pexum JOCTyIa:

https://www.studentlibrary.ru/ru/book/ISBN9785970453919.html
4. AnekcanmpoBa J.A. Heopranmueckas xumus. TeopeTnyeckue OCHOBBI U Jiabopa-

TOPHBIN MpakTUKyM : yueOHuK. - CII6 : M3garenscTBO «Jlanby, 2020. - 396 ¢. — Pexxum no-
cryna : https://e.lanbook.com/reader/book/130569/#2

5. 3ybosa H.I'., Tapanosa C.A. lllenounble MeTaAJUIBI U UX coeauHeHust / MeTroaude-
CKHE yYKa3aHUs K BBITIOJHEHUIO JJA00paTopHbIX pad. Anpoodartus, 2020.

6. 3yoosa H.I'. Onpenenenue cocraBa kapooHatoB / MeToanueckue yKa3aHusl K Bbl-
MOJIHEHUIO JJabopaTopHBIX pad. Anpoobarus, 2020.

7. 3y6oBa H.I'., TapanoBa C.A. Dnements! || A rpynmsl u ux coequnenus / Meronu-
YECKHE YKa3aHUs K BBIITOJIHEHHIO J1a0opaTopHbIX pad. Anpodanus, 2020.

8. 3ybosa H.I'., TapanoBa C.A. Onements! |l A rpynmsl u ux coenunenus / Meto-
JTUYECKHUE YKa3aHUs K BBITIOJIHEHUIO JTA00paTOpHbIX pad. Anpobdarus, 2020.

9. 3y6oBa H.I'., Tapanoa C.A. Onements VI A rpymnmnsl u ux coenuuenus / Mero-
JTMYECKUE YKa3aHUs K BBITIOJHEHUIO JIabopaTOpHbIX pad. Anpobarus, 2020.

10. 3y6oBa H.I'., TapanoBa C.A. Dnementsl V A rpyIibl u ux coeauHenus / Mero-
JTUYECKHUE YKa3aHUs K BBITIOJIHEHUIO JTA00OpaTOpHbIX pad. Anpobdarus, 2020.

11. 3yooBa H.I'., TapanoBa C.A. T'asorensl / MeTtoauueckue yka3aHUs K BBITOJHE-
HUIO JJabopaTopHbIX pad. Anpobarus, 2020.

12. 3y6oBa H.I'. CriocoOsI BeIpakeHHsI paCTBOPEHHOTO BEIIECTBA B pacTBope / Meto-
JMYECKUE YKA3aHUsI K BBITIOJHEHUIO MpakTuueckux pad. Ampoodarws, 2020.

13. 3y6oBa H.I'. PacTBoprMOCTh BelecTB B pactBope /| Mertoauueckue yka3zaHus K
BBITIOJIHEHUIO TIPAKTUYECKUX pad. Anpobarus, 2020.

14. 3y6oBa H.I'. PacueTsl Ha omnpejeneHne »KecTKOCTH BoAbl / MeTtonnueckue ykasa-
HUS K BBIOJHEHUIO TpaKkTUyeckux pad. Anpoodanus, 2020.

15. Kypuan «Tpyast BI'NMY. Xumus u TeXHOJIOTHSI HEOPraHUYECKUX BEIIECTBY. - Pe-
*uM goctyna : https://e.lanbook.com/journal/2484

IIporpammMHuoe o0ecnieduenue u MHTepHET-pecypcehI:
[Ipormecc peanuzanuu oOpa30BaTEIBHON POrpaMMbl 00eCTIeYeH HEOOXOIUMBIM KOM-

MJIEKTOM JIMIIEH3MOHHOTO MporpaMMHoOTo obecrieuenus: « Word», «Power Painty.
MarepuajibHO-TEXHUYECKOE o0ecredyeHrue Y4eOHOH TUCHMILTHHBI

JIeKUMOHHBIE 3aHATUS MPOBOAATCS B CHEIUAIM3UPOBAHHBIX AyAUTOPHUAX, OCHAIICH-
HBIX MYJIBTUMEIUUHBIM 000pyaoBaHueM. [IpakTudeckue 3aHSATHS MPOBOMITCS B ITHUX JKE
ayIUTOPHUSIX C TOCEIICHUEM J1Ta00paTOpUid, OCHAIIICHHBIX CTaHJAAPTHHIMU KOMIUJIEKTaMH OTe-
YECTBEHHBIX W 3apy0eKHBIX MPUOOPOB U YCTAHOBOK. MyJIBTUMEIUIHBIA KypC JEKIIUMA, BU-
1o UITbMbI, MAKETHI U TUTAKATHI.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAIMY JJISl CTY/I€HTOB
1. Ykazanus 1715t NpOCIIyIIMBaHUS JIEKIIUI
[lepen HauamoMm 3aHATUNA BHUMATEJIBHO O3HAKOMUTHCS C YUCOHBIM IIJIAHOM IPOBEE-
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HUS JIEKIUU U CIIUCKOM PEKOMEHI0BAHHOM JINTEPATYPHI.

Ilepen mocemeHneM OoYepeqHOM JIEKUUU OCBEXKUTh B MAMATH OCHOBHBIE KOHLETILIMU
POWIEHHOTO paHee Marepuana. [loaroToBUTh npu HEOOXOJUMOCTH BOIIPOCHI MIpernoiaBare-
mo. He Hago onacaThCsi, 4TO BOIPOCHI MOTYT OBITh MPOCTHIMH.

Ha nexnun ocHOBHOE BHHMaHHE CIICAYET YACIATh HEe (hopMysiaM U MaTeMaTHUIECKUM
BBIKJIAJIKaM, a COJICPKAHUIO U3YyUa€MbIX BOIIPOCOB, OMPEICIICHUSM U TOCTAHOBKAM 3a/a4.

B nponiecce n3ydeHust TEKIMOHHOTO Kypca HEOOXOAMMO TI0 BO3MOKHOCTH 9acTO BO3-
BpallaThCsi K OCHOBHBIM MOHATHUSM U METOJaM PEIICHM 3a/1a4 (37€Ch BO3MOKEH BbIOOpOY-
HBII KOHTPOJIb 3HAHUM CTYJICHTOB).

XKenarenbHO MCHOJB30BATh KOHCIIEKTHI JIEKINUM, B KOTOPBIX HCHOJIB3YETCS MPUHSTAs
npenojaBareyeM cucteMa 0003HauYEHUH.

Jlist 6o1ee moapoOHOTO M3yUEHUS Kypca CIeayeT padoTaTh C PEKOMEHIOBAHHBIMU
JUTEPATyPHBIMU UCTOYHUKAMH U BHOBb MOSIBJISIOIIMMUCS UCTOYHUKAMU.

2. Yka3zaHus Ui y4acTHs B IPAKTUYECKUX 3aHITUAX

[lepen nocenieHreM 3aHITHSL YICHUTh TEMY 3aHSITUS U CAMOCTOSITEIbHO U3YUUTh CBSI-
3aHHBIE C HEW MOHATHSA U METOIbI PEIICHUS 3a/1a4.

[lepen pemienriem 3a1a4 aKTUBHO Y4acCTBOBATh B OOCYXKJIEHUHU C MPEINOIaBaTesieM OC-
HOBHBIX TTOHSITUM, CBSI3aHHBIX C TEMOMW 3aHATHUA.

B npouecce pemieHus 3amad BECTH JTUCKYCCHIO C IMPEMOJIABATENIEM O MPAaBUIBHOCTH
MIPUMEHEHUSI METOJIOB UX PEIICHUS.

[To BO3MOXXHOCTM CaMOCTOATENBHO JOBOAUTH PEIICHUWE MNPEAJIaraéMbIX 3aaad Jo
OKOHYATEJIBHOIO UTOTA.

B xoHI1e 3aHATHS TTpU HEOOXOIMMOCTH BBISICHUTD Y MPETIOIaBATENs HESICHBIE BOTIPOCHI.

3. Yka3aHus JJ1s BBITIOJTHEHUS J1a00paTOPHBIX paboT

Cobmronath TpeOOBaHUSI TEXHUKH O€30MACHOCTH, /I YEero MpOCiyliaTh HEO0OXOIH-
MBbI€ Pa3bSICHEHHUS O MIPABWJIBHOCTH MOBEACHUS B JIAOOPATOPUH.

[lepen BbITOTHEHUEM J1a0OPATOPHOUN pabOTHI MPOBECTH CAMOCTOSITEILHO MOJATOTOBKY
K paboTe U3y4yUB OCHOBHBIC TEOPETUUYECKUE MOJOKEHUS, 3HAHUE KOTOPBIX HEOOXOIUMO JIJIs
OCMBICJICHHOTO BBHITIOJTHEHUSI PAOOTHI.

B nporecce BeimosHeHUsT pabOThI CIEAYET MOCTOSHHO OOIIATHCS C MPENoaaBaTesieM,
HE JIOITYCKasl 0 BO3MO>KHOCTY HENIPABUIIBHBIX JIEMCTBUMU.

OCHOBHBIE pe3yJIbTaThl HKCIIEPUMEHTOB HEOOXO MO 3a(hMKCUPOBATh B TMCHEMEHHOM BHJIC.

[Ipu cmaue 3adeTa Mo paboTe MOATOTOBUTH OTYET O MPOJACIAHHON paboTe, TIe JOTK-
HBI OBITh OTPAXKEHBI OCHOBHBIEC PE3YJIbTAThl U BHIBOJIBI.

4.Yxa3aHusl 1JIs BBIMIOJHEHUS] CAMOCTOSITETbHON pabOThI

[TonyunTe y npemnoaaBatens 3alaHUE U CIIMCOK PEKOMEHIOBAHHOW JUTEpaTyphl. 13y-
YEHUE TEOPETUUYECKUX BOIPOCOB CIEAYET MPOBOJIUTH MO BO3MOXHOCTH CaMOCTOATENIBHO, HO
MIpH 3aTPYTHEHUAX 00paIIaThCs K MPEroaBaTelio.

IToaroToBUTH MUCEMEHHBIN OTUET O IIPOJICTaHHOK padoTe.

[Ipu BeIMONTHEHNH (POHTAIBHBIX 3aJaHUN MO0 YCMOTPEHHUIO TMpenojaaBaTess padoTa
MOXET OBITh OlleHeHa 0€3 MUCHhbMEHHOI0 0TYeTa Ha OCHOBE OTBETOB Ha KOHTPOJILHBIE BOIIPO-



Chl, IPU YCJIOBUY aKTUBHOW CaMOCTOATEIIBHOU pabOThI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeToanuyeckue peKOMEHIANUM AJIsl NpenoaaBareien

1. Ykazanus 115 npoBeAeHUs JEKIUN

Ha mepBoii BBOIHOM JIeKIIMK cleiaTh OOIMIMi 0030p coAepKaHHs Kypca U OTMETHTD
HOBBIE METOJIbI M MOJAXO/IbI K PEIICHUIO 33/]1a4, pACCMAaTPUBAEMBIX B KypCe€, TOBECTH JI0 CTY-
JICHTOB TpeOOBaHUs Kadeaphl, OTBETUTH Ha BOIIPOCHI.

[Ipy moAroTOBKE K JEKIIMOHHBIM 3aHATHUAM HEOOXOJAMMO MPOaAyMaTh IIJIaH €ro MpoBe-
JCHUS, COIEP>KaHNUE BCTYIUTEIILHON, OCHOBHOM M 3aKJIIOUUTEIBLHON YaCTH JICKIIUM, O3HAKO-
MUTBCSI ¢ HOBUHKAMHU Y4EOHON M METOJMYECKON JUTEepaTyphl, MyOTUKAIUIMUA TIEPHUOIHYE-
CKOM MeYaTy 0 TeME JICKIIMOHHOTO 3aHATHUs. llepen M310KeHneM TEKYILIETO JEKIMOHHOIO
Marepualia HalOMHUThL 00 OCHOBHBIX UTOTAX, JOCTUTHYTHIX Ha MpeAbIaymux Jeknusax. C
ATOM 1ENbI0 3a/1aTh HECKOJIbKO BOIMPOCOB AYJUTOPUU U OCYIIECTBUTH BBIOOPOYHBINH KOH-
TPOJIb 3HAHUS CTYJCHTOB.

B xopie NEeKIMOHHOTO 3aHSATHS MPENojaBaTellb JOJDKEH Ha3BaTh TeMy, YUeOHBIE BO-
MPOCHI, O3HAKOMUTH CTYJICHTOB C MEPEUYHEM OCHOBHOM WM JOIOJHUTEIBHOW JIMTEPATYPHI MO
TeMme 3aHATUs. PackpeiBas copeprkaHue ydeOHBIX BOIIPOCOB, aKI[EHTUPOBATh BHUMAHUE CTY-
JIEHTOB Ha OCHOBHBIX KAaTETOPHSX, SBJICHHUSAX U MpoIleccax, OCOOEHHOCTIX MX MPOTEKaHUS.
PackpbIBaTh CYIIHOCTh M COAEPAKAHHUE PA3WYHBIX TOYEK 3PEHHS M HAYUYHBIX IMOIAXOJOB K
OOBSICHEHUIO TEX WJIU UHBIX SIBJICHUI U MPOIIECCOB.

CrnemyeT apryMEHTUPOBAHO 0OOCHOBATh COOCTBEHHYIO MO3UIIUIO 1O CIIOPHBIM TEOpe-
TH4YeCKUM BompocaM. [IpuBoauTh mpuMepsl. 3a1aBaTh MO X0y H3J0KEHHUS JEKIMOHHOTO
Marepuajia pUTOPUUECKHE BOIIPOCHl M CaMOMY JlaBaTh HA HUX OTBET. ITO CIOCOOCTBYET aK-
TUBU3AIUN MBICIUTEIBLHOU JESITEIIBHOCTH CTYICHTOB, MOBBIIICHUIO UX BHUMAHUS U UHTEPE-
ca K mMaTepuaiy JEKIuH, ee cojaepkanuto. IlpernogaBarens TOKEH PYKOBOJWTH paboTOMN
CTYJICHTOB TIO KOHCIIEKTUPOBAHUIO JICKIIMOHHOIO MaTepuaia, MOoJ4epKUBaTh HEOOXOH-
MOCTb OTPaX€HHUsI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN M3y4yaeMOl TeMbl, 0CO00 BBIIETISA,
KaTeropuajbHbIN amnmapar. B 3akatounTeNnbHON 4acTu JIEKIIUU HE0O0XO0IuMo chopMyaupo-
BaTh OOIIME BBIBOJIBI MO TEME, PACKPHIBAIOIINE COACPKaHUE BCEX BOMPOCOB, MOCTABICHHBIX
B jekiuu. OOBSIBUTH IJIaH OYEPEIHOTO MPAKTUUSCKOTO 3aHATHS, 1aTh KPaTKUE PEKOMEH 1a-
MM TI0 TIOJTOTOBKE CTYJACHTOB K ceMuHapy. OmnpenenuTh MECTO W BpeMs KOHCYJbTalluU
CTyJIEeHTaM, TTO>KEJIaBIIMM BBICTYITUTh HA CEMUHApE C JOKIaaMu U pedepaTaMu.

Ha mocnemneit nekmum yaenuth BpeMs Juisi 0030pa HanOoJiee Ba)KHBIX MOJIOKCHUH,
PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus 14 MPOBEACHUS TPAKTUUECKUX 3aHATHI

YeTko 0003HAYUTH TEMY 3aHSTHS.

OOCyIuTh OCHOBHBIC TTOHSITHUS, CBA3aHHBIC C TEMOM 3aHATHS.

B npouecce pemenus 3aaa4 BECTH TUCKYCCUIO CO CTYJACHTaMU O NPaBUJIBHOCTHU IPHU-
MEHEHUS TEOPETUYECKUX 3HAHUM.

OTt™MeuaTh CTyJICHTOB, HAa0OJIee aKTUBHO YYACTBYIOIIHMX B PEIICHUH 33]1a4 U TUCKYCCHSIX.

B KxoHIIE 3aHATHS 3a1aTh ayAUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOITPOCOB.



3. Yka3zaHus Ui IpOBeIeHUS J1a0OpAaTOPHBIX 3aHATHI.

CobmronaTh TpeOOBaHUS TEXHUKU 0€30IIaCHOCTU U MPOBOJUTH HEOOXOIUMBIE pa3bsic-
HEHUsI O IPaBUIILHOCTU MOBE/ICHUS B 1a00paTOpUH.

Ilepen BbIOSHEHUEM J1a0OPATOPHON pabOTHI MPOBEPUTH CTENEHb NOTOBHOCTHU CTY-
JCHTOB, HATIOMHUTh U OOCYIUTh OCHOBHBIC TEOPETUUYECKHUE TMOJOXKEHHS, 3HAHHE KOTOPBIX
HEO00XO0UMO JUIsl OCMBICIIEHHOIO BBITIOJHEHMSI padoT.

B mpornecce BbInonHeHUs: paboThl ClIeIyeT MOCTOSHHO OOLIAThCs CO CTYJIEHTaMH, He
JOITyCKasi IO BO3MOKHOCTU MX HEMPABUIIBHBIX AEUCTBUM.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJbTaThl 3KCIEPUMEHTOB OBLIN 3a(UKCHPOBAHBI
CTYJEHTaMH B INCbMEHHOM BH/IE.

[Tpu npueme 3ayeta no padboTe TpeOOBATH OTUET O MPOJETAHHON padoTe, IAe TOJIKHBI
OBITH OTpPa’KEHBI OCHOBHBIE PE3YIbTAThl U BHIBOJIBI.

4.Yxa3aHus 0 KOHTPOIIIO CAMOCTOSATEIBbHON pabOThI CTYIEHTOB

[To ycMOTpeHHIO penojaBatess 3a/laHie Ha CaMOCTOATENbHYIO0 Pab0Ty MOXKET OBITh
WHJUBUTyAJIbHBIM WIH (PPOHTATBHBIM.

[Tpu ncnosnb30BaHUK MHANBUAYAIBHBIX 3a/1aHUi TPeOOBaTh OT CTYACHTA MUCbMEHHBIN
OTYET O MpOoETaHHON padoTe.

[Tpu nmpuMeHeHNN (PPOHTAIBHBIX 3aJJaHUI BECTH KOJIJIEKTUBHBIE OOCYKIEHUS CO CTY-
JI€HTAaMU OCHOBHBIX TEOPETUUECKUX MMOJIO0KEHUM.

C uenpro KOHTPOJISI KAYECTBA BBIMIOJHEHHUSI CAMOCTOSITENIbHOW paboThl TpeOOBaTh UH-
JUBUYAIbHBIE OTYETHI (IOMYCTUMO BMECTO MHUCHbMEHHOTO OTYETAa NPUMEHSATh WHIUBUIY-
aJIbHbIE KOHTPOJIbHBIE BOPOCHI).

[Iporpamma cocrtaBiieHa B cooTBeTcTBUM C TpeboBanmsimu OC HUAY MUOU wu
y4eOHBIM TJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTpaMMbl MO HAMPABICHUIO MOJTOTOBKHU
18.03.01 «Xumuueckas TEXHOJIOTHSD.

Pabouyto nporpamMmmy coctaBuil v noueHt, 3yoosa H.I'.

g/
v

Peuensent — JoueHt, ['epacumoBa B.M.

[Tporpamma onob6pena Ha 3acenanun Y MKH 18.03.01 «Xumudeckasi TEXHOJIOTHUSD» OT
15.11.2021 roga, mpotokomn Ne 2.
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[Ipeacenarens yueOHO-METOIUIECKON KOMUCCUU v Yepnosa H.M.



