OHIeIbCCKUM TEXHOMOTHUECKUH MHCTUTYT ((riinan)
(beneparbHOr0 roCyJapCTBEHHOTO OI0PKETHOTO 00pa30BaTeIbHOTO

YUPEXKICHUS BBICIIETO 00pa3oBaHUs

«CapaToBCKU rOCy1apCTBEHHBIN TEXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»
Kadenpa «EcTecTBeHHBIC 1 MATEMATHYECKIE HAYKH

PABOYAS ITPOI'PAMMA
10 JUCLUILIINHE

«b.1.1.7 Xumusy
HaIpaBJICHUS TTOATOTOBKHU

22.03.01 «MarepuaJoBEIEHUE U TEXHOJIOTHA MATEPHUATIOBY)

HDOd)I/IJ'II): «MartepuajloBeACHUE, DKCIIEPTU3a MAaTEPUAJIOB M YIIPABJICHUE

dbopma oOyueHust — OUHast

Kypc —1
cemectp — 1,2

3a4ETHBIX €IUHUIL — 5+3

4acoB B Henenro — 4, 4

Bcero vacos — 288 (180+108)

B TOM YHCJIE:
nexkuu — 32, 16

Ka9CCTBOM»

MPAKTUYECKHUE 3aHIATUS — HET
naboparopHsele 3aHATHS — 32, 32
camocrosTensHas pabora — 116, 60

3aueT — 2

’K3aMeH — 1

PI'P —Her

KypcoBasi paboTa — HeT
KYPCOBOM IPOEKT — HET

Paboyas nporpamma obcyxaeHa Ha 3acenanuu kapeapst EMH
«27» _wmons 2022 roma, , nporokon Ne 9
3as. kadenpoii _& ’//&*”/ ~~ [Kuauua E.B./
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1. Heau u 3272494 AUCHUIIMHBI

Llenp npenonaBaHus IUCHUIUIMHBI «XMMMS»: MPHOOpETEHUE CTYIACHTAMH 3HAHUN U
HaBBIKOB 110 OOIIEH M HEOPraHWYECKOW XWMHH, MO3BOJSIOMIMX MPUMEHSATh WX MPHU OCBOCHHUU
OPYTUX JUCUUIUIMH —00Opa3oBaTeNbHOTO LHKIA M Hocheayroueil  mnpodeccruoHanbHOU
NeSITETLHOCTH.

3anauu U3y4eHusl TUCHUILUIUHBL:

1.1 03HAaKOMHUTPH CTYJCHTOB C OCHOBHBIMU MOHATUSMH, 3aKOHAMHU M METOJIAMH XUMHH KaK
HAYyKH, COCTaBIIAONIEH (DyHITaMEHT BCEil CUCTEMbl XUMUYECKUX 3HAHUM;

1.2 CIOCOOCTBOBaTh  (POPMHUPOBAHUIO y  CTYAEHTAa OOOOIICHHBIX MPHEMOB
HCCJIEIOBATENILCKON JesITeNbHOCTH (IIOCTAaHOBKA 3a/ayd, TEOpeTHYecKoe OOOCHOBAaHUE U
HKCIIEpPUMEHTANIbHAS TIPOBEPKA €€ PEIICHHS), HAyYHOTO B3IJIA1a HA MHUP B IIEJIOM;

1.3 nmoBectu 10 CO3HAHMSI CTYAEHTOB TOT (PAKT, YTO XUMHUSA SIBISETCA (PyHAaAMEHTaIbHON
HAYKOH M MOUIHBIM MHCTPYMEHTOM HCCIIEIOBAaHUS U MO3HAHUS INPOLECCOB, MPOUCXOISIINX B
OKpY’KaroIllleM HAaC MHUpE U BHYTPH HAC;

1.4 pa3BUTh y CTyIEHTOB MPO(HECCHOHATLHOS XUMHUYECKOE MBIIUICHHUES, YTOOBI OyIyImii
OakanaBp CMOT MIEPEHOCHUTH 00IIME METOABI HAYYHOU PabOTHI B pabOTy MO CHEIHMATBHOCTH;

1.5 o0ecreunTh BO3MOKHOCTH OBJIQJICHUSI CTYACHTAMH COBOKYITHOCTBIO XHMHYECKHX
3HAaHUU U YMEHUH, COOTBETCTBYIOIINX YPOBHIO OaKaiaBpa Mo COOTBETCTBYIOIIEMY MPOQIIIIO.

2. MecTo aucuunjaunsl B crpykrype OOII BO

«XUMHsD» TPENCTaBIsIeT COO0N AUCIMIUIMHY 0a30Boi yactu ydeOHoro rmkiaa (b.1.1.7)
OCHOBHOH  oOpa3oBaTenpHOW mporpamMmbl  OakanmaBpuara 1o HampasieHuto 22.03.01
«MarepHaioBeICHHE U TEXHOJIOIHMH MAaTECPHUAJIOB.

Jlist m3ydeHus Kypca XUMHH HE0OXOJUMO 3HAHUE NIKOJIBHBIX KypCOB XUMUH, (DH3UKH U
MaTeMaTUKH. YCBOEHHE 3TOTr0 Kypca HEOOXOAMMO [Jsl YCHEIIHOTO H3YyYeHHUs CIEIYIOIINX
JUCITUTUIMH: OpTaHHYeCKas U GU3NUYCCKash XHUMHSI, SKOJIOTHUSCKHUE HAYKH.

3.TpeboBaHus K pe3yIbTaTaM OCBOCHHMS JMCIUILTHHBI

B mpouecce ocBoeHuss JaHHOW IUCHMIUIMHBI CTYAEHT (OPMHUPYET U JEMOHCTPUPYET
cienyromme obmenpodeccuoHanbible koMmneTeHuuu npu ocsoeHnn OOIl BO, peanusyromeit
®enepanbHblil ['ocynapcTBeHHBIN 00pa30BaTENbHBIN CTaHIAPT:

- TOTOBHOCTBIO MIPUMEHATh (yHJAaMEHTAJIbHbIE MaTeMaTHUECKUE, €CTECTBEHHOHAYUHbIE U
0OIIeMHKEHEPHBIC 3HAHUS B IpodeccroHanbHoi aestenbHocTh (OITK-3);

B pesynbTare u3ydeHus AUCIUILIMHBI «XUMUS» 0a30Boi yacTu yueonoro uka (b.1.1.7)
OCHOBHOI 00pa3oBaTesIbHOI MporpaMMbl OakanaBpuaTa CTYAEHT JOJDKEH JIE€MOHCTPHUPOBATh
CJIEAYIOIINE PE3yNIbTaThl 00pa30BaHMUs.

CTyIleHT NOJKEH 3HATH:

- COAEpXaHHE OCHOBHBIX pa3/IeJOB, COCTABIAIOIIUX TEOPETUUYECKUE OCHOBBI XUMHUHU Kak
CUCTEMBI 3HaHUH O BELIECTBaX U XUMUUYECKUX IMpolieccax;

- YUEHHE O CTPOCHMM BEILECTBA, DJEKTPOHHOE CTpOEHHME aTOMOB U Ilepuognueckuii 3aKoH
JA.N.MenpaeneeBa, TPUHLMIBI MOCTPOCHHUS NEPUOJAMYECKON CHUCTEMBI 3JIEMEHTOB, OCHOBBI
TEOPUU XMMHUYECKON CBSI3M U CTPOEHUS MOJIEKYJ, CTPOCHHE BELECTBA B KOHJEHCHPOBAaHHOM
COCTOSTHUU;

- XHMMHUYECKHE CBOMCTBAa DJIEMEHTOB pa3iauuHbIX rpynn llepuoauueckoil cucreMbl U X
BAKHEUIINX COCIMHEHUH U CBOMCTBA KOOPAVMHAIIMOHHBIX COECINHEHN;

- y4€HHE O HaIpaBJICHUN XUMHYECKOT0 Mpolecca (XuMHUIecKasi TEpMOMHAMUKA);

- Y4YeHHE O CKOpPOCTH XHMHYECKOro Ipolecca (XMMUYeckas KHHETHKA) U XHUMHUYECKOM
paBHOBECHHY;

- KJIacCU(UKALMIO U YCJIOBMs IMPOTEKAHUS PEaKIMi B BOAHBIX pacTBOpax 0e3 M3MEHEHHS U C
MU3MEHEHUEM CTEIEHEN OKUCIIEHUS AJIEMEHTOB.

CTyIeHT TOJKEH YMETh:
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- CTIOJIH30BATh 3HAHUS, HAKOTUICHHBIE PU U3YyYEHUU Kypca « XUMHUs», 1715l TOHUMaHUs CBOWCTB
BEILIECTB M MAaTEPHAJIOB, A TAK)KE CYIIHOCTH SIBICHUH M XUMUYECKUX MPOIECCOB, MPOTEKAIOIINX
B OKpY’KaroIleM Hac MUPE;

- 3amuChIBaTh  CTEXHMOMETPUYECKHE,  HOHHBIC,  OKHCIHUTEIbHO-BOCCTAHOBHUTEIILHBIC,
TEPMOXUMHUYECKUE U KUHETHUECKUE YPAaBHEHHSI PEaKIIHIA;

- IPOBOJUTH PACUYETHI [0 YPABHEHUSAM XUMHUYECKUX PEaKIUii Ha OCHOBE 3aKOHOB CTEXHOMETPHU
C MCIIOJIb30BAaHUEM OCHOBHBIX MOHATHH U (PU3UYECKUX BEIHYHH;

- OmpenensATh TUN XUMHUYECKOW pEakUuH I10 pa3IMdyHbIM TNpPU3HAKaM KiIacCH(UKaIMH,
BO3MOXHOCTh, CKOPOCTb U IIIyOUHY €€ MPOTEKaHus;

- XapaKTepu30BaTh BIMSHHE PA3IMYHBIX (AKTOPOB Ha CKOPOCTh PEAKIHH U CMEIICHHE
XUMHUYECKOTO PaBHOBECHS B TOMOT€HHBIX M F€TEPOr€HHBIX CUCTEMAX;

- MPEJCKa3bIBaTh OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIC CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB
Ha OCHOBE 3JICKTPOHHOTO CTPOCHHS aTOMOB MJIM HOHOB, BXOJSIIUX B UX COCTAB;

- UCIOJIb30BaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TEPMOJIMHAMUUECKIE CIPABOYHbIC JaHHBIC U
KOJINYECTBEHHBIE COOTHOIIECHUS HEOPTaHMYECKOW XWUMHUH JJs PeuleHHs NpodhecCHOHAIBHBIX
3ajad.

CTy#eHT NOJKeH BIaJETh!

- 0000IIEHHBIMH TIPHEMaMU HCCIEIOBATENILCKONW JIEATENIFHOCTH (IIOCTAaHOBKA 3aJaud B
7a0opaTopHO  paboTe WM  OTACIBHOM  ONBITE, TEOPETHYECKOe OOOCHOBaHUE |
9KCIIEPUMEHTAIBHAS IPOBEPKA €€ PEIICHHS);

- DJIeMEHTapHBIMU TpueMaMH paboThl B XMMUYECKOH JIaOOpaTOpuu M HABBIKAMHU OOpAIICHUS C
BEILIECTBOM;

- o0mMMM TIpaBHJIAMH TEXHUKHA OE30MACHOCTH MpH OOpameHHH ¢ XHMHYECKOH IMOCYHoH,
7a00paTOPHBIM 00OPYIOBAHUEM U XUMUYECKUMH PEaKTHBAMHU;

- OCHOBHBIMH METOJIaMH, CIIOCOOAMH W CpEICTBAMU IIOJYYEHUS, HAKOIUICHHS U TIepepabOTKH
uHpOpMaInH;

- TEOPETHUECKUMH METOJIaMH OIMCAaHHSI CBOMCTB IPOCTBIX U CIIOKHBIX COSAMHEHUH BEIIECTB Ha
OCHOBE D3JIEKTPOHHOTO CTPOEHUS HMX aTOMOB U THojoxeHus B Ilepuoanyeckoil cucreme
XUMHYECKHX 2JIEMEHTOB;

- DKCHEpUMEHTAIbHBIMH  METOJaMH  ompeAereHus  (U3MKO-XUMHUECKHUX  CBOWCTB
HEOPTraHMYECKUX COCTUHEHUH.

4. Pacnipenesienne TPyA0eMKOCTH (4ac.) IMCHUILIMHBI 10 TEMaM
M BHJaM 3aHATHI

Ne Ne | Ne HanmeHnoBanue Temsl Yacel/u3 HUX B MHTEPaKTUBHOM popme
MO HE Te Becero| JI3 | KJ | JIP | TIP | CPC
y e | MBI
s U
1 2 3 4 5 6 7 8 9 10
1 cemectp
1 1-3 |1 OcCHOBHBIE TIOHATHS W 3aKOHBI | 45/2 6/2 10 29
XUMHH
2 4-9 2 CtpoeHue BeniecTna 39/4 | 10/4 29
3 10- |3 CrpoeHre u cBoiictBa BemecTB B | 47/4 8/4 10 29
12 KOHJICHCUPOBAHHOM COCTOSIHUM
4 13- |4 OKHCIINTEEHO-BOCCTAHOBUTENNBHBIE | 49/4 8/4 12 29
16 TIPOIIECCHI
Bcero 180/14 | 32/14 32 116
2 cemecTp
5 1-4 |5 Dnementsl 7 rpymmsl [ICD 34/4 | 4/4 10 20
6 5-8 |6 DnemenTsl 6 rpymmsl [ICD 36/4 | 4/4 12 20




~

9-12

~

DnemenTtsl 4 u 5 rpynn T[ICH 20/4 | 4/4

[ep}

10

13-
16

8 Oo6mue CBOWCTBa metaioB. | 18/4 | 4/4
OnemenTsl 1-3 rpynn [ICD

10

Bcero

108/16 | 16/16

32

60

5. Conepxxanue JIEKIIMOHHOTO Kypca

TEM
bI

Bcero
JacoB

Ne
JIEKI{AU

Tema nekuuu. Borpocsl, oTpabaTbiBaeMble Ha JICKIUU

YyebHo-

METOIUYECKOE
obecrnieueHue

4

5

1 cemectp

OcHoBHbBIE MOHATHS M 3aKOHBI XHMHH. 3aKOH
COXpaHEHHUS MAcChl. DKBUBAJICHT U YKBUBAJICHTHAs
Macca 3JIEMEHTA U CJIOKHBIX BEIIECTB. 3aKOH
JKBHBAJICHTOB.

1-5

JHepreTHKa XUMHYECKHUX npoueccoB. OCHOBHBIE
IOHATHUA Y 3aKOHBI TCPMOAVHAMMHKH.

XuMnveckasi KHHETHKA U paBHOBecue. Biusiaue
pa3nUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOU
peakiuu. [Tpunnun Jle [larense

1-5

Crpoenne aroma. KBaHTOBBIE UHC/1a. DHEPreTUYECKUE
ypoBHHU U nnoaypoBHH. [Tpunnun ITaynu, emxocTs
YPOBHEW U ITOAYpOBHEN. Pacripenesienne 3J1€KTpOHOB B
aTome, mpobJemMa BepXHei rpaHuUllbl IEPUOAMUECKON
CUCTEMBI. DIIEKTPOHHBIE (POPMYJIBI FTTEKTPOHOB, IIPABUIIO

I'yHna.

1-5

Iepuoauyeckas cucrema 3jemMeHToB umenu 1. U.
MenaeineeBa u ee CBSI3b CO CTPOCHUEM aTOMA.
CrpykTypa nepuoandeckoit cucremsl [lepuoandHocTs B
W3MEHEHUU CBOWCTB AJIEMEHTOB: pa3Mepbl aTOMOB U
HWOHOB; YHEPTHSI HOHU3AIUHU U CPOJACTBO K JIEKTPOHY.
DIEeKTPOOTPULIATETLHOCTh 3JIEMEHTOB, CTEIIEHb
OKHCJICHUS YJIEMEHTOB.

1-5

HN3MeHeHNe CBOMCTB XUMHYECKHX YJIEMEHTOB 110
nepuoaaM u rpynnam. MiaMeHeHne CBOMCTB CIIOKHBIX
COCTMHECHMI. 3HaUCHUE TIEPHOINUECKOTO 3aKOHA.

1-5

Metoa BanentHbIxX cBsizeit (MBC). OcHoBHBIE
nosioxxennss MBC. Mexanu3mbl 00pazoBanus
KOBaJeHTHOM cBsA3U. CBOMCTBA KOBAJICHTHOM CBSI3H.
['ubpunmzanus aToMHBIX opOuTanen. [ mbpumuzamnms u
MPOCTPAHCTBEHHAs KOH(MUTYypatus Moiekyn. Teopus
MOJTHOU THOpuan3anyu [ niecnn

1-5

Metoax  moJgekyasspHbIx  opOutaneii. CrpocHue
TOMOSIIGPHBIX UM TeTeposyiepHblx Moiyekyn |-ro u ll-ro
HEPUOJIOB.

1-5

Kommnuiekcubie coenunenust (KC). OcHoBHbIe
nosioxkeHus teopun Bepuepa. Homenknatypa KC.
Knaccudukanms n mzomepust KC. {uccormanus KC B
pacTBopax.

1-5

10

PactBopsbl. [Ipuunnbl 00pa3oBaHus pacTBOPOB.
dusnueckas ¥ XUMHUECKasi TEOPUU PaCTBOPOB.
CrniocoObl BBIpayKEHUS! KOHIICHTPAIIMH PACTBOPOB.




2 11 MexkmoieKkyJasipHbIe B3AUMOEHCTBHSI B PACTBOPax 1-5
CIJIBHBIX U €JIa0bIX 3JIEKTPOJIUTOB. PacTBOpEI
CWJIBHBIX U CJIa0BIX 2JIEKTPOIUTOB. MloHHOE
MIPOU3BEICHNE BOJIBI M BOJOPOJIHBIN IMOKA3aTeIh.
4 4 12 OxucauTe/IbHO-BOCCTAHOBUTEIbHBIE peakuu (OBP). | 1-5
Cymnocts OBP. Metoabl cocTaBieHts U ypaBHUBAHUS
OBP. Knaccudukarus OBP. OcHOBHBIE OKHCIUTETN U
BOCCTaHOBUTENH. BrusiHuEe cpepl HA XapakTep
npotekanus OBP. [Tpumenenne OBP.
2 13 DJIEKTPOXUMHS. DIIEKTPOIHbIE IOTEHIMAIBI METAIOB. | 1-5
lNanbBanmyeckue anemenTsl. DJ[C ragpBaHMYECKUX
3JIEMEHTOB. DJIEKTPOXUMUYECKUH psAJl HAIPSKEHUM
MeTaiioB. [IpakTudyeckoe UCMONb30BaHNE
TJIbBAHMYECKUX JIEMEHTOB.
2 14 DuekTpoJm3. 3akoHbl 31ekTponusa. Kopposusa. Merogst | 1-5
3aIUTHI OT KOPPO3UU
2 cemecTp
5 4 1-3 p-3aemenTsl 7 rpynnbl IICJ. @Top u ero coenunenus. | 1-6
Coenunenus xyopa (-1). Kucinopoansie coenuHeHus
XJIOpa. DJIEMEHTHI MOJATPYIIIbI OpoMa.
6 4 4-6 6 rpynna I1C3J. Kucnopon. O30m. [Tepokcunsr. Cepa. 1-6
Coemunenus cepsl (-2). Kuciopoaubie coemuHeHus
CepBHlL.
7 4 7-11 | 5 rpynna IIC3. A3o0T, ero BOJOPOIHbIE COEIUHEHUSI. 1-6
Kucnoponnsie coenraenus a3ota. DJIEMEHTbI
MOATPYIIIBI MBIIIBSKA.
4 rpynna I1C3. Yriepoa u ero coeiMHEHUsI.
Kpemuuii. DneMeHThl MOATrpYNIbI TepPMaHUsl.
8 4 12-14 | Qnementsl 1-3 rpynn IICI. O6mue cBoiicTBa 1-6
METAJIJIOB.
6. Conep:kanue KOJVIOKBHYMOB - HET
7. IlepedyeHb NPAKTHYECKUX 3aHATHH - HET
8. IlepeueHnb 1a00paTOPHBIX padoT
Ne | Bceero | HammeHoBaHue 1abopaTopHoil padoThl. 3a1aHusl, BONPOCHI, Y4ebdHo-
TeM | YacoB oTpadaTbiBaeMble HA JIA00PATOPHOM 3aHATHH MeTOoHYeCKOoe
bl ol0ecrieyeHue
1 2 3 4
1 cemectp
1 10 1.0npenenenrie DKBUBAJIEHTHOM MacChl MeETala METOIOM [7]
BBITECHEHUS BOAOPO/A U3 KUCIOTHI.
2. CKOpOCTh XUMHUYECKHUX peakIMil. XMMHUYECKOE pPABHOBECHE
3. TeroBoit 3(h(heKT XUMUIECKON peaKIi.
3 10 1. Peakuuu noHHOro 0OMeHa. ['uaponus comnei. [8], [10]
2.KoMIIEKCHBIE COeIMHEHMSL.
4 12 OKHUCIINTEIIEHO-BOCCTAHOBUTEIIBHBIC PEAKIINH. []
2 cemMecTp
5 10 1.CBoiicTBa rajJOreHOB U MX COEJANHEHH. [10]
2. AnanmuTrueckue peakiuu rajorenua-uoros (Cl—, Br—, 1-).
3. CoelMHEHMs MapraHIa.
6 12 1. JIMOKCH/I Cephl U CepHHCTAst KUCIIOTA. [10]




2. CepHast KHCIIOTa U €€ COJIH.
3. CoenuHeHus XpoMma.

7 6 1. Azot. AMmuak. KuciiopoiHeie coeimHEHUs a30Ta. [10]

8 4 1. Kpemuuii. 'epmanmuii. [10]
2. XKenezo. Kodanst. Hukens

9. 3ana}mﬂ JJIS1 CAMOCTOATEIbHOM paﬁoTbI CTYACHTOB

Ne Bcero 3agaHusi, BONPOCHL, 1JIl CAMOCTOSTEILHOI0 H3Y4YeHH sl YueoHo-
TeM Yacos (3apanust) MeToauYecKoe
bl odecneyeHue
1 2 3 4
1 29 Xumuyeckuit anmeMeHT. lIpoctroe u crnoxHoe BemecTBo. | 1-6

3akoH JlanpTOHA. 3akoH ABorajpo. Kiaccer

HCOPTraHUYCCKUX BCHICCTB. Pemenne 3amad mo Teme
((SKBI/IBaHeHT, MOJIAAPpHAsA MacCa SKBUBAJICHTA.

2 29 CtpoeHHE aTOMOB, COCTaBIICHHE 3JIEKTPOHHBIX (opmyibl | 1-6
9JIEMEHTOB B OCHOBHOM U BO30YXIECHHOM COCTOSIHUSX.
CreneHs OKHCIEHHS DIIEMEHTOB M BaJIEHTHOCTH. MOHHAs
CBsi3b. HeHampaBIeHHOCTh M HEHACHIIIAEMOCTh HOHHOM
cBsi3u. Merajuinyeckas CBsi3b.

3 29 Teopuss snexkTposMTHUeckor  auccoruanuu. HMonnsie | 1-6
ypaBHeHUsA. [lopsimoK cocTaBiieHUST MOHHBIX YpPaBHEHHI.
CniocoObI BBIpaKCHHSI KOHIIEHTPAIIUU PacTBOPOB, pELICHUE
3a7a4 10 TEME.

4 29 OKHCITUTEIIEHO-BOCCTAaHOBHUTEIbHBIC peakiuu. Paccranoska | 1-6
KOd(p(UIIMEHTOB  METOJOM  DJIGKTPOHHOro  OanaHca.
Baxnelimme oxucauTem W BoccTaHOBUTENIH. (OcoOble
CIy4au YpaBHHBAHHUS OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
pEaKIHii.

2 ceMecTp

5 20 Onementsl 7 rpynnsl [ICD. ManorenoBogoposl, cBoiicTBa, | 1-6
pois B OBP. Kucnopoaconepxaiiye COeTUHEHUS
TaJIOT€HOB.

6 20 OnemenTsl 6 Tpymnmel [ICHD. Xapakrepuctika coennHeHwi B | 1-6
YCTOMUMBBIX CTENEHsX okucieHus -2, 0, +4, +6. Ponb B
OBP.

7 10 Onementsl 5 u 4 rpynn [1C3. Kucnoponusie coenunenus | 1-6

azota. Coemuuenus ¢ocdopa B CTCIICHH OKUCICHHS -3,+3,
+5.

8 10 Onementsl 1-3 rpynn IICD. Awmdorepnsiii  xapakrep | 1-6
aMfOMHUHUS B ero coeauHeHudl. IllemouHple W IIETIOYHO-
3eMeJbHbIe METaJUIbI, TOJyYeHHEe, CBOMCTBA, IPUMEHEHHE.

B pesynpTaTe OCBOEHMS 3aJlaHUN CaMOCTOSITENIbHOM pabOThl CTYAEHT JOJIKEH YMETb
pemaTts 3ala4d 10 H3YYCHHBIM TeMaM, MOJTOTOBHTHCS K BBHIMOTHEHHIO TaOOPAaTOPHBIX U
MPAKTHIECKHUX PaboT, a TAKXKe K 3a4eTy M dk3aMeHy. Ha 0CHOBe M3yYeHHOTO MaTepuaia CTYIeHT
JOJKEH BBITIONHUTH MHUCHMEHHBIE 3a/laHus B BUAEC MOJYJIEH, KaK MPOMEKYTOYHOTO KOHTPOIIS
3HAHUU.

10. PacyeTHo-rpadguyeckas pabora
Temvl, 3a0anus, yuebno-memoouueckoe obecnevenue (ccolaku Ha pazoen 15. «Ilepeuenv yuebno-
Memoouyeckozo obecneyerus 0Jisk 00YUAIOWUXCA NO OUCYUNTIUHE))
He npenycMoTpena yueOHbIM TIIaHOM
11. KypcoBas padora
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Temvl, 3a0anus, yuebHo-memoouueckoe obecneuenue (ccolaku Ha pasoen 15. «Ilepeuens yuebHo-
Memoouyecko2o obecneyenusi 0 00yUaArOUUXCcst N0 OUCYUNTIUHEN)
He npenycmoTpeHa yueOHbIM MIIIaHOM
12. KypcoBoii npoekT
Temwl, 3a0anus, yuebHo-memoouueckoe obecnevenue (ccoliku Ha pazoen 15. «llepeuens yueoHo-
Memoouyecko2o obecneyenusi 0 00yYarOUuUxcs N0 OUCYUNTIUHEN)
He npegycmoTrpen yueOHBIM MIIaHOM
13. ®oH OLEHOYHBIX CPECTB /JIsl POBeAeHUs POMEKYTOUYHOI aTTecTaluu
00y4YaKIIUXCS M0 JUCHUILINHE (MOIYJII0)
OueHuBanme ypoBHS ¢(POpMHPOBAHHOCTH NMPOGecCHOHAIbHBIX KOMIIETEeHIMIA

BbinmyckHuK 10/KeH 00/1a1aTh:

OIIK-3; TOTOBHOCTBIO IIPUMEHSATH byHaaMeHTalbHBIC MaTeMaTH4YECKUE,
€CTeCTBEHHOHAYYHbIE U OOIIENH)XEHEPHbIE 3HaHUS B IPO(HECCHOHAIBHON AEATEIbHOCTH.

YpoBun OcHoOBHBIE IPU3HAKH YPOBHS
cpopMHUPOBAHHOCTH
KOMIIeTeHIIUH

IToporoBbIiii
YPOBEHb
KOMIIeTeHIUHU:
OIIK-3 MIOMHMT WJIM pacno3HaeT HH(OPMaLMIO B IPUOIN3UTEIHHOM OPSAIKE U
dopme, B KOTOPOil OHa ObLIa 3ayyeHa; yMEET COCTaBIIATh (POPMYIIbI
BEUIECTB U Ha3BaTh UX, MOXKET HAIlMCaTh YPaBHEHUsI peaklUii; BIaJeeT
HaBBIKAMU pabOThI U MPOBEICHUHM XUMUYECKUX SKCIIEPUMEHTOB IO
HUCCJIENOBAHUIO0 XUMHUYECKUX CBOMCTB.

IIpoaBuHyTHII

ypoOBeHb

KOMIIeTeHI[HH: MOYKET IIPe0OPa30BaTh U UHTEPIPETUPOBATH UH(POPMALIUIO; YMEET
OIIK-3 ONKCATh, OOBACHUTD, ONIPEAEIUTh NPU3HAKH HEOPIraHHMIECKHX

COGHHHGHHﬁ; BJIaJCCT HABbIKaMH pa6OTH IIpUu MPOBECACHNUN XUMHNYCCKUX
SKCIICPUMCHTOB 10 UCCIICAOBAHHUIO XUMHWYCCKUX CBOICTB BCIICCTB,
HCKOTOPBIMH MCTOAaAMU pacqéTa Pa3INYHBbIX XUMHWYCCKUX BCIINYNH.

Brbicoknii ypoBeHb
KOMIIETEHIIUN: MOKET BBIOMpATh W WCIOJIB30BaTh HICH B HOBBIX, HE3HAKOMBIX
OIIK-3 CHTYalllsX WM C HOBBIM ITOJXOJOM; YMEET MPOBECTH XUMUUECKHI
SKCIEPUMEHT, BBISBHTH Pa3INYdsl MEKIY BEIICCTBAMH U PEAKIIUSIMHU,
BJIQJICET  HABBIKAMM  pabOThI  [PU  TPOBEIAECHHH  XHUMHUYECKHX
SKCIEPUMEHTOB MO HCCIEAO0BAHUI0 XUMHUYCCKUX CBOWCTB BEIIECTB;
COBPEMEHHBIMH METOJAMH  PETHCTPAllMd W pacuyéra pasJIMuHbIX
XAMHYECKUX BEIMYHMH Uil O0OpabOTKU pPe3ybTaTOB XHUMHUYECKOTO
9KCHEePUMEHTA.
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J1s1 OLIeHKW 3HaHMM, YMEHUN, HABBIKOB U (MJIM) ONBITA IEATEbHOCTH, XapaKTePU3YIOIINUX
aTarbl GOPMHUPOBAHUS KOMIIETSHITUHN B ITPOIIECCE OCBOSHUS TUCHUILIMHBI b.1.1.7 «Xumusi»,
MIPOBOJIUTCS MPOMEXKYTOUHAS aTTECTALMs B BUJIE 3aueTa U 3k3ameHa. [Iporeaypa onieHuBaHus
3HAHWW, YMEHHH, HABBIKOB 1O AucHuILIHE b.1.1.7 «XuMus» BKIIFOYAET BBIOJIHEHHUE
1ab0paToOpHBIX PaboT, CaMOCTOSTEIFHON pa0OThI, TECTOBBIX 3a/IaHUI Ha 3a4eTe U dK3aMeHE.
JlaGopaTopHbie pabOThI CUNTAIOTCS BHIMOIHEHHBIMH B CITy4ae MPEIOCTaBICHUS B KOHIIC 3aHATHS
oryera (MPOTOKOJIA), BKIIOYAIOUIETO TEMY, X0 padOThI, COOTBETCTBYIOIINE PACUETHI, yPABHEHHUS
peakiuii 1 BBIBOJIOB 110 padore. IlIkana olieHMBaHUS — «3a4TEHO / HE 3aU4TEHO». «3a4TEHOY 3a
1abopaTOpHYIO pabOTy CTAaBUTCA B ClIydae, €CIM OHA MOJTHOCTHIO IPABUIIHHO BBITIOJIHEHA, TTPU
3TOM O0OYYAIOIIMMCS TTOKa3aHO CBOOOHOE BIIaJICHUE MaTEPHAJIOM 10 nuciuruimne. «He
3aUTEHOY CTABHUTCS B CIydae, eci paboTa pelieHa HelPaBWIbHO, TOT/1a OHA BO3BPAIIaeTCs
CTYJICHTY Ha J0pabO0TKy M 3aTe€M BHOBB CIAETCS HA IPOBEPKY IpernoaaBaTeno. B koHie 2-1o
ceMecTpa CTYJIEHT CAAET 3a4eT B BUJE KOMIIBIOTEPHOIO TecTUpoBaHus. OLlEHUBAaHUE TECTOBBIX
3aJJaHUI MPOBOJIUTCS 1O MIPHUHIIUITY «3a4TEHO» / «HE 3a4TeHO». B KauecTBe KpUTEpUEB
OIICHUBAHMUSI UCTIOIB3YETCS KOJTUYECTBO MPABWIBHBIX 0TBETOB. IlIKkana olieHnBaHus ciaemayromasi.
OreHKa «3a4TeHO0Y CTaBUTCS, €CIM CTYACHT JOCTATOYHO BIaJeeT MaTEpUaIoM, JaeT
npaBWIbHBIN 0TBET Ha 35-100% TecTOBBIX 3aaHUA.

[Ipy omeHke «HE 3a4TEHO» CTYIEHT HE MPEACTaBISAET JOCTATOYHO YOEIUTEIbHBIX
3HAHUH, HE BJIAJICET MAaTEpPUAJIOM — OTBEYAEeT MeHee ueM Ha 35 % TeCTOBBIX 3aJJaHUM.

CamocTosTenbHass paboTa CUMTAETCS BBINOJHEHHOW B Ciydae pEIICHUS TECTOBBIX
3aganuil. K 3auery u sK3amMeHy MO JUCHUILIIMHE CTYJEHTHI JAOMYCKAIOTCS MPHU MPEA0CTaBICHUN
BCEX OTYETOB IO BCEM JIA0OPATOPHBIM 3aHITHIM U yCIIEITHOM HATMCAHUH MOAYJIbHBIX 3aIaHUH.

OK3aMeH NpPOBOJUTCS B BHUJAE KOMIBIOTEpHOro TectupoBaHus B 1 cemectpe. Illkana
ornleHuBaHus creaytomas. OIeHKa «OTJIHWYHOY» CTaBUTCS, €CIH CTYACHT JaeT TPaMOTHBIM U
000CHOBAaHHBIN OTBET IO CYIIECTBY MOCTABJICHHBIX BOIPOCOB, BIAJACET MaTEPHATIOM B TOJHON
Mepe — oTBevaeT npasmiibHO Ha 80-100% TecTOBBIX 3aJaHUM.

[Ipy omeHKE «XOpPOLIO» CTYIEHT IOKa3blBaeT TIJIyOOKHE 3HAHMS IO IOCTaBJIEHHBIM
BOIIPOCAM, BJIAJIEET MATEpUaJIOM JOCTAaTOYHO — OTBEYaeT NpaBuwibHO Ha 60-79% TecTOBBIX
3aJlaHu M.

[Ipu oneHKE «yIOBJIETBOPUTENbHO» CTYIEHT HE [aeT MOJHOTO HCYEPHBIBAIOIIETO
OTBETa Ha TOCTABJIEHHBIC BOMPOCHI, JOMYCKAET OTIAEIbHBIE HETOYHOCTH M TMOTPEITHOCTHU MPHU
TPaKTOBKe MaTepHaia (BlaJeeT MaTeprualoM HEJIOCTATOYHO) — OTBEYACT MpaBHIbHO Ha 35-59%
TECTOBEIX 3aTaHUIA.

[Ipu olueHKE «HEYyIOBJETBOPUTENbHO» CTYJEHT HE NPEACTaBIAE€T JIOCTATOYHO
yOenuTeNbHbIX 3HaHWM, HE BiaJieeT y4eOHbIM MaTepuajoM — OTBedaeT MeHee 4yeMm Ha 35 %
TECTOBBIX 3aJJaHUM.

Ilpumepvt munosvix KOHMPOILHBIX 3A0AHUIL O] NPOBEOCHUS MEKYULe20 KOHMPOA U
RPOMENCYMOUHOU ammecmayuu no Umo2am oO0C60eHU OUCUUNIUHbL, d MmaKxice 0/
KOHMPOIA CAMOCHOAMENbHOU pAdomel  00yuaOuWezocss Hno OMOENbHbIM  pPa3oenam
OUCUUNJIUH.

Texywuti kKonmpo
Moayas 1

- Ilpu cxuranum Sr amomuHus oOpasyercs 9,44r okcupa. Omnpenenutb SKBUBAICHT U
HKBHUBAJIEHTHYIO MacCy aJlOMUHUS.

- O1HUM U3 CIOCOO0B MPOMBIIIIEHHOTO TIOJyYEHHs BOJIOPO/Ia SBIISETCS B3aUMO/IEHCTBHE
MmeTaHa ¢ BoassHbIM apoM: CHy(t) + H2O(t)= CO(r)+ 3H2(T). Paccuuraiite AH®, AS® u AG°
9TOM peakluy U peumre, OyaeT Ju OHa IPOTEKaTh IPU CTAHJAPTHBIX YCIOBUSX.

- Bo ckonbko pa3 yBenmuuutcsi ckopocth peakuuu COry + Clary <> COCly(, ecnii KOHIEHTpaIwst
HMCXOJHBIX BEIIECTB YBEJIUYUTH B 3 paza?

Moayasb 2



- Kakue okcuibl M BOJOPOAHBIE COETUHEHNS MOXKET 00pa30BaTh AJIEMEHT, BaJICHTHbIC
3JIEKTPOHBI KOTOPOTO OMUCHIBAIOTCSI HAOOPOM KBAaHTOBBIX YHCEIL:

n=4 1=0 m=0 ms=+1/2;-1/2

n=4 I=1 m=-1 ms=+1/2;-1/2

n=4 =1 m=0 ms=+1/2

n=4 I=1 m=1 ms=+1/2

- [Tonp3ysick mpaBusioM ['yH/a, pacrpenenuTe 3JIeKTPOHBI 10 OPOUTAIISIM, OTBEYAIOIIUM
HU3IIEMY PHEPreTUYECKOMY COCTOSIHUIO aTOMOB: MapraHiia, a30ta, KUciIopoa, KpeMHUs,
K0oOaJbTA.

- Kaxkoit u3 anemenToB ob6nagaet 60onpimumM 3HadeHueM ODO: MBIIIBSIK WK OpoM, cepa UiIu
temtyp? Ilouemy?

- CoCTaBUTh JMEKTPOHHYIO (HOPMYITY U ONPEACTUTh MOPSAAKOBBINA HOMep d-351eMeHTa S-rieproja
4-oi1 rpynnel. Kakyro BBICIIYIO CTENIEHb OKMCIEHUS MOXKET MPOSIBIATH 3TOT 31eMeHT? [louemy?

Mopayas 3

- Onpenenute TUN THOPUIU3ALMK OpPOUTANICH LIEHTPAIBLHOTO aToMa B CIEAYIOIIMX YacTHUIlAX,
HA30BUTE M M300pa3uTe reoMerpuueckyio Gopmy 3tux yactui. Omnpenenure KpaTHOCTh CBSI3U U
COCTOSTHUE HACHIIIAEMOCTH IIEHTPAILHOTO aToMa.

AlBr3, SnCls, BCl3, PCls, BeBr, Gals.

- Bce nu BaneHTHBIE BO3MOXXHOCTH aTOMOB HCIIOJNB30BAaHBI B COCIUHEHUSX C TOYKHA 3PCHHUS
YUEHHUS 0 XUMUYECKOU CBA3M B cieayromux coenunenusx: lz, CHs, NFs, O2?

- CocraBbTe PHEpreTHUecKyro amarpammy MO 171 9acTUI] ¥ ONpPEACIUTE MOPSIOK CBS3H B
aux:Cly, Aly, Ko.

Mony.as 4

- K pactBopam kaxxaoro u3 Bemects: HoS, CuClz, Al(OH)s, HCI npununm u30bITOK THIPOKCHAA
HaTpus. Hamummure MosiekynsipHblE U HMOHHO-MOJIEKYJISIPHBIE YPAaBHEHHsI COOTBETCTBYIOLIMX
peaKuuii.

- CocraBbTe MOJICKYISIpHBIC M HWOHHbIe ypaBHeHus ruaponmsza coneii: Fe(NOs)2, FeCls,
Ca(CH3COO0)..

- K 25 cm® pacTBopa cepHOii KuCIOTH ¢ MaccoBoit foneit 0,96 (p= 1,84 r/ecm®) mpubasumu 100
cM® Boawl. PaccumTaiiTe MaccoBYIO JIOJI0 HOBOTO PACTBOPA M MOJISPHYIO KOHIIEHTPAIIHIO, €CIH
ero p=1,23 r/em®,

- CocTaBpTe KOOpPIWHALMOHHBIE (GOPMYJIBl CIAEAYIOIMMX COCAMHEHUN KoOabTa, eciu
KOOPJMHAIIMOHHOE YHUCIIO Co® paBao 6: CO(NO2)ss 3KNO2; Co(NO2)3*KNO2+ 2NH3;

CoCl3*6NHs. Hanmmre ypaBHEHHUS HX TUCCOLMAIIMN B PACTBOPE.
Moayasb 5

- Kak n3MeHSI0TCSl OKHCIUTEIhHBIE CBOWCTBA TAJIOTCHOB C YBEITHMUYEHHEM TTOPSIKOBOTO HOMepa?
[Touemy?
- Ocy1iecTBUTe NpeBpalieHuE:
NaCl — HCI — Cl2 — KCIO:s.
CocTaBbTe YpaBHEHUS BCEX PEaKIUi, YKAKUTE OKUCIUTENb M BOCCTAHOBUTEIb.
- [Touemy mns monmydyenuss HCl u HI ucnonesyrorest paznuynbie ciocodbr? OTBET MOATBEPANTE
YPAaBHEHUSMH PEAKIIH.
- Kak obHapyxuts Opomua u noaua nousl B cmecu Cl7, Br-, 17?2

Moayasb 6

- Ilepokcua Bogopona. CtpoeHue. OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. [IpuBeaute
YpaBHEHUS PEaKLIUM.
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- KakoBa (yHKIMS B OKHCIHTEIBbHO-BOCCTAaHOBHUTENBHBIX peakiusx SOz U cynb(uUTOB.
CocTaBuTh YpaBHEHHUS PEAKIMi, MPOUCXOIANITUX MpH mporryckannu SOz vepes pactBopsl a)H2S
0)K2Cr207 B kucnoii cpene.
- CocTaBUTh ypaBHEHUS PeaKIui

Mg + H2SO4(komir) =

Zn + H2SO4 (pazd)=

Monayasb 7

- JIns kakux coeMHEeHHM XpoMa XapaKTepHbl OKUCIUTENIbHBIE cBOMcTBA? [IpuBenuTe npumepsl
peaKuui.
- CocTaBUTh ypaBHEHUS peaKIui

CrClz+Br2+NaOH—

CrClz+H202+NaOH—
- Kak nonyuuts coenunenus mapranua (1V) us coennHenuii ¢ 6osee BbICOKOW U 0ojiee HU3KOM
CTETICHbIO OKHCIICHUSI.
- Ocyl11eCTBUTD IPEBPALLICHMUS:

KMnOs—MnSOs4—MnO2—MnCl,—Mn(OH):

TecToBbIe 3aJaHUS 10 JUCIHHUILINHE

TecroBble 3amaHust jans  3adera pasmemieHsl Ha cailte MOC  uHctuTyTta
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=175&tip=12

Bomnpocsl 1uist 3auera

1. ATomHO-MONeKysipHOE yueHue. OCHOBHBIE 3aKOHBI XUMUHU.

3aKOH COXpaHEHHS MacChl, 3aKOH DSKBHUBAJICHTOB, 3aKOH KpATHBIX OTHOIICHHM, 3aKOH
MOCTOSIHCTBA COCTaBa. 3aKOH ABOTaJpo U CIEICTBUS U3 HETO.

2.TloHsITHS S5KBUBAJICHT, YKBUBAJICHTHAsI Macca, METO/IbI OTPE/ICTICHIUS IKBUBAJICHTHBIX Macc.
3.OneMeHThl XUMUYECKOW TePMOJAUHAMUKHA. DHTAIBIINA, SHTPOIUs, cBOOOAHAs sHeprus [ nbOca
MIPU XUMHYECKUX peakiusix. CaMompon3BOJIbHBIE U HECAMOIIPOU3BOJIBHBIE TIPOIIECCHI.
4.CKOpOCTh XMMUYECKUX PEAKIIMI U 3aKOH JEHCTBYIOLIMX MAacC — OCHOBHOW 3aKOH XMMHUYECKOU
KUHETUKU. BiinsiHue TemMnepaTtypbl Ha CKOPOCTh XUMUYECKHX PEAKIUMN.

5.Xumuyeckoe paBHoBecue, npuHiun Jle Ilatenve. BnusHue pa3nuunbix (akTopoB Ha
XHMHYECKOE PaBHOBECHE.

6.3agauu 1o Teme.

7.CTpoeHure BelecTna.

8.Ctpoenue aroma. KBantoBble uwmcna. [lpunmun Ilaynu. I[lpuHuuMn MuHUMyMa SHEpruu,
npaBwio KieukoBckoro, npaBmino XyH/a.

9.Ctpykrypa nepuoanueckoi cucremsl anemeHToB (I1CD) JI.U. Menneneesa. [lepuoanuHocTs B
VW3MEHEHUU CBOWCTB AJIEMEHTOB. 3HAYE€HHE MEPUOINYECKOrO 3aKOHA.

10.Xumnueckas cBsi3b U CTpOE€HUE MOJIeKyS. OCHOBHBIE MOJIOKEHUSI METO/1a BaJIEHTHBIX CBA3EH
(MBC). CsoiicTBa CBSI3u: DdHEprus, JUIMHA, KpPaTHOCTb, HACHIIAEMOCTb, TMOJSIPHOCTD
MONSIPU3yeMOCTh. [umore3a THOpUAM3AIMM ATOMHBIX OpOHWTallel, THUIOTe3a TOJHON
rubpuanzaruu [ 'unnecnu, reometpudeckas opma MOJIEKYI.

11.MeToa MONEKYIAPHBIX OpOUTaIel Kak TMHEHHONH KOMOMHAIIMU aTOMHBIX OpOuTaiei.
12.3amaun o Teme.

13.PacTBOpBI, TpUYUHBI UX O0Opa30BaHUs, 3aKOHBI PAaCTBOPUMOCTH. CMOCOOBI BBIPAKEHUS
KOHIEHTpaluu pacTBopoB. Pemenue 3anad. Jlucconuanusi CUIbHBIX U CIIA0BIX 3JEKTPOIUTOB.
HNonHOe npousBeeHre BOAbL, BOJOPOIHBIN OKA3ATENb.

14.I'maponu3, TUNBI TUAPOJIM3A, CTENEHb M KOHCTAHTa rufposn3a. DakTopbl, BIUAIOUIME Ha
ruaponu3. CryneHuyateiii tuaponus. Ilpaktudyeckoe 3HaueHue ruaponusa. KomriuiekcHbie
COEIMHEHUSI.
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15.Koopaunaunonnas teopust Bepuepa. CtpoeHue KoMIUIEKCHBIX coenrHeHud. HoMeHknaTypa
koMiuiekcHbIx coeauHeHuit (KC). Knaccudpukamus KC. duccomumanus KC B pacTBopax.
Koncranra necroiikoctu. 3nauenue KC.

16.0OxucnutenbHO—BoccTaHOoBUTENbHBIE peaknuu  (OBP). CocraBnenue ypaBHenuii OBP
METO/IOM 3JICKTPOHHOTO OanaHca. BakHe#ne OKUCIUTENN M BOCCTAHOBUTEIN U HAIpaBJICHUE
OBP. Bnusinue cpenpbl Ha xapakTtep nporekanus OBP.

17.OCHOBBI AJIEKTPOXUMHUU. DICKTPOIHBIC TOTCHIIUAIBI METAIIIOB M (PAKTOPHI, BIUSIIONINE HA UX
BenuuuHy. IloHATHE O CTaHAapTHRIX MOTeHuuanax. [ampBaHuueckue osneMeHTsl. JJIC
raJIbBAHUUYECKUX 3JIEMEHTOB. DJIEKTPOXUMUYECKUI psAll HanpsbkeHu metaiioB. [IpakTuueckoe
HCIOJIb30BaHUE TaJIbBAHUYECKUX JIEMEHTOB.

18.25eKTponn3 paciyiaBOB U pacTBOPOB 3JIEKTPONUTOB. KaTtogHbie M aHOJHBIE MPOIECCHl MPHU
JEKTPOIIU3E.

19.Koppo3ust meramioB. CriocoObl 3alUTH OT KOPPO3UH.

Bonpocsl 1uist 3k3aMeHa

1. p - anemenTsl cenpmoint rpymisl [ICO Menzaeneena.

OO01mas xapakTepucTrUKa 3JIeMEHTOB. PacpocTpaHeHHOCTh U HaxoXxAeHue B rnpupoze. Ilpoctoie
BEIIECTBA, WX (u3uueckue M XuUMHUYecKkue cBoicTBa. COEIMHEHHS TaJOT€HOB B CTEIECHHU
okucnenus -1. KucnoponHble cOeUHEHHUs TaJOT€HOB B CTENEHSAX OKuciaeHus +7,+5,+3,+1.
N3MeHeHne WX OKHCIWTEIbHOW AaKTUBHOCTM M KHCJIOTHBIX CBOWCTB. IIpuMeHeHue B
MPOMBILIUIEHHOCTH.

2. p - anemenTsl mectoil rpymnmsl [ICD Menneneesa.

OO0mmas xapakTepucTHKa 3JIeMEHTOB. PacipocTpaHeHHOCTh U HaxoJaeHue B mpupoje. [Ipocteie
BelecTBa (KUCIOPOA, cepa), uX (PU3NYSCKUe W XUMHUYeCKHe cBoilicTBa. O30H, €ro CBOKMCTBA,
nosryueHue, npumenenue. Ilepokcuel, poias B OBP.

CoenuHeHus cepbl B CTENIEHU OKUCIIEHUS -2, TTosTyueHue, posib B OBP, npumenenue.
CoennHeHns cepbl B CTENIEHN OKUCIIEHU 1 4, nosydeHue, posbs B OBP, npumenenue.
CoenuHeHus cepbl B CTENIEHHU OKUCIEHU 16, nonydenue, poib B OBP, npumenenue.
B3aumMopeiicTBrue cepHOM KUCIOTHI C METAJIJIAaMU U HEMETAJIIAMH.

3. d- anemeHTHI cenpbMoit U mectoit rpymm [1CD.

OO011ast XxapakTepuCTHKa 3JIEMEHTOB. PacnipocTpaHeHHOCTh U HaXoxkJeHue B mpupoje. IIpocteie
BellecTBa, MX (U3NYECKHEe U XUMHYecKue cBoicTBa. CoOeQUMHEHMs] MapraHiia B CTENEHSX
okucnenus +2, +4,+6,+7. Poas B OBP, cBoiicTBa, npuMeHEHHE.

CoenuHEeHHS XpoMa B CTeneHsXx okuciaeHms +2,+3,+6. CaoiictBa, moBeacane B OBP,
MIPUMEHEHUE.

4. p - anemenTsl natoil rpynnsl [1C3.

OOm1ast XxapakTepHCTUKa AJIEMEHTOB. PacripocTpaHeHHOCTh U HaX0XJIeHHe B pupose. [IpocTeie
BellecTBa, MX (U3MUECKHe M XHUMHUYecKue cBoicTBa. Auorpornus ¢ocdopa. AMMUAK U
THJIPOKCUJ aMMOHMUS, TIOJy4YE€HUE B MPOMBIIIJICHHOCTH, (pU3nyeckrue U XMMUYECKHe CBOMCTBA,
npuMeHeHnne. KucinopoaHele coeMHEHUs a30Ta, CBOWCTBa, nmoBenenne B OBP, mpumenenwue.
A30THas KUCIO0Ta, B3aUMOJICHCTBUE C METAINIAMU U HEMETaJIaMH.

Coenunenus ¢ochopa c¢ BomopomoMm. Kucnopomnsie coemunenus (ocdopa. CpoiicTsa.
IIpumeHeHue.

5. p —anemeHTsl yeTBepTou rpymmsl [ICO

OO1mast XxapakTepuCTHKa 3JIEMEHTOB. PacripocTpaHeHHOCTh M HaXOXKJeHue B mpupoze. [Ipoctsie
BEIECTBA, UX (DU3WYECKUE W XMMHUYECKHE CBOMCTBA. YTIIEpOa W ero coeauHeHus. KapOumisl,
kjaccugukanus, npuMenenne. Kpemuuii u ero coenunenus. [IpuMeHeHne B MpOMBINIIEHHOCTH.
6. p — 2s1ieMeHThI TpeTher rpynmsl [1CO.

bop u ero coennnenus. [lonydenue, cBolcTBa, IPUMEHEHHE. bOpHAs KUCIIOTHI U €€ COJIN.
AmomuHuR. AMGMOTEPHBIN XapaKTep aTFOMUHUS U ero coenuHennil. CoiicTa. [Ipumenenue.

7. XuMUs $-3JIEMEHTOB.
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[[{eounble U IIETOYHO-3€MENIbHBIE METAIUIbI, MMOTYyYEHUE, CBOMCTBA, MpuMeHeHue. OKCUabl U
TUIPOKCHUIBI MeTAJTIOB. VX CBOMCTRBA.

TecToBbIE 3aJaHUA IO TUCIHUILIINHE

Tpumepol 3a0anutl 0151 NPOBEOEHUSI NPOMENCYMOUHOU AMMeCMAayul No UMo2am 0C80EHUs
OUCYUNIUHbBL (IK3aMeH)

- MeTonoM 3JEKTpOHHOrO OajlaHca pPacCTaBUTh KOA(PQOUIIMCHTHI B YpaBHEHHH pPEaKIUU
KI+H202+H2S04=1+K2S04+H>0, koaddutiueHT nepen BOCCTAaHOBUTEIIEM PABEH:

- 3akonumte ypaBHeHue peakuuu Ca+HNOz(pa30)=..., METOmIOM 3JIEKTPOHHOrO OajgaHca
nogoepure Ko3()(UIMEHTHI, YKOXKUTE CyMMY KO3((UIMEHTOB B TMPaBOW YaCTH YpaBHEHUS
peakiuu

- Meronom »sieKkTpoHHOro OanaHca paccTaBbTe KOX(PQPUIMEHTH B YpaBHEHHH pPEaKLIUU
P+HNO3(pa36)+H20=H3PO4s+NO wu ykaxure cymmy KOIhOHUIMEHTOB B JICBOH YacTH
yYpaBHEHHS.

Ouenka ypoBHs1 choOpMHPOBAHHOCTH NPOdecCHOHATBHOI KOMIIeTeH IUH

» IlpodeccnonanbHas KoMIeTeHIHS OyJIeT CUYUTAThCS CHOPMHUPOBAHHOW HA HOPO2OBOM
YPOBHE IpY HAJIUYMH MPABUIIbHBIX OTBETOB 110 TecTaM OT 35 10 59%.

» IIpodeccuonanpHas KOMIETSHIUS OyIeT CUMTAThCS CHOPMHUPOBAHHOW HAa HPOOBUHYHIOM
YPOBHE MpY HAIMYUU NPAaBUIbHBIX OTBETOB 1O TecTaM oT 60% 10 79%.

» IIpodeccrnonanbHas KOMIIETEHIUS OyIET CUUTATHCSA CHOPMHUPOBAHHON HA 8bICOKOM YPOBHE
IIPYU HAJIMYWU IPAaBUIBHBIX OTBETOB 10 TecTam 80% u Ooree.

[Ipu »>TOoM »HK3aMeH HeoOXoauM, JHOO JUIS  TMOATBEPXKACHHUS YPOBHS  OIEHKHU
c(hOpMUPOBAHHOCTH TMPO(PECCHOHATBHON KOMIIETEHIIMM 10 TecTaM, JIMOO JaeT BO3MOKHOCTh
MIOBBIIIICHUS OIEHKH YPOBHS CPOPMUPOBAHHOCTH MTPO(HECCHOHATLHON KOMITETEHITHH.

14. O6pa3oBaTejbHBIC TEXHOJIOTHH

B cootBerctBum ¢ tpedoBanusimu ®I'OC BO no HanpaBiieHHIO TOATOTOBKU peain3alus
KOMIIETEHTHOCTHOTO TOJX0/a IpelycMaTpUBaeT UCIONb30BaHUE B Yy4eOHOM mpolecce
AaKTUBHBIX M WHTEPAKTUBHBIX (OPM B COYETAHUHM C BHEAYAUTOPHON pPabOTON C LENbIo
(dbopmHpoBaHus U pa3BUTHs TPO(ECCHOHATBHBIX HABBIKOB 00yYaroIIerocs.

Tema 3ansaTHA Bun 3ansatus WuTepakTuBHas Gopma
1. Crpoenue aToma Jlexuus Meron poOIEMHOTO
2. CpoiicTBa  KOBaJICHTHOM U3J10KEHUS -
XUMHYECKOHN CBS3U CTUMYJMPOBAaHHUE CTYAECHTOB
3. OxucnuTenpHo- K CaMOCTOSITEIIbHOMY IIOUCKY
BOCCTAaHOBUTEJIbHBIE PEAKIIUU 3HaHUM, HEOOXOIUMBIX IS
4. T'maponus coneit pemenus KOHKPETHOM
5. DIEKTPOXUMHUYECKHE poOIeMBbl

CBOWCTBAa METAJIJIOB

6. ['aoreHoBOOPOIHI,
cBOiicTBa, poibs B OBP

7. CoequHeHust cepbl B
CTEIleH OKHCJICHHS +4,
CBOMCTBA, poib B OBP

8. A30T u ero coeJMHEeHUs

9. llemoynbpie W IIEIOYHO-
3eMeJbHbIE METAJLIbI

1. Pemenue 3a71a4 Ha | [IpakTnyeckoe 3aHaTne Ketic-meTon - OIlEHKA
OKBUBAJICHT nu 3aKOH HpCIIHO)KCHHBIX aJIFOpI/ITMOB nu
SKBUBAJIEHTOB BBIOOp JIYYIIETO B KOHTEKCTE
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2. CriocoObI BBIPOKCHHS MTOCTaBJICHHOM MPOOJIEMBI.
KOHIIEHTPAIUN pPacTBOpPOB.
Penrenue 3amay Ha

KOHIIEHTPAIMIO PACTBOPOB

3. Ctpoenue aToma

4, Metoapl COCTaBIEHUA U
ypaBHuBanusi OBP

B pamkax ydeOHOro Kypca HpeayCMOTPEHBI JICKIIMOHHBIE 3aHSATUS C HCIIOJIB30BaHUEM
Npe3eHTalMi, BRINMOJHEHHBIX B penakrope Microsoft Office Power Point 2010 mo Bcem Temam
(100 %). (ITporpammuoe obecneucuue: Microsoft Office Power Point 2010).

Takum oOpazoMm, oOydeHHE BeIeTCS C KaK IMOMOIIBI0 TPAJAUIMOHHBIX - TMACCHBHBIX
METOJIOB - YTEHHE JICKIMi, MPOBEICHHE NPAKTHYECKUX M JTaOOpPAaTOPHBIX 3aHATHH, TaK H
AKTUBHBIX, B TOM YHCJIE€ WHTCPAKTHBHBIX, OOJBIIE MPEINOIAralonnX JeMOKPATHUECKUI CTHIIb,
OCHOBaHHBIM Ha CYOBEKT-CYOBEKTHBIX OTHOLICHUSAX MEXKIY €ro Y4aCTHUKaMH (0OydaromuMm |
oOyuarommmucs). [Ipu ureHrn mMpoOIEMHBIX JEKIMA W MPOBEICHUN MPAKTHUYECKUX 3aHITUH C
pa300pOM KOHKPETHBIX CHTYallMii 00pa30BaTENbHBIN MPOLECC MPOTEKAEeT TaKUM O0pa3oM, 4TO
NPaKTUYECKH BCE 00YJAONIMecs OKa3bIBAIOTCSl BOBJICYEHHBIMHU B MPOLIECC MO3HAHMS.

[lpu sTOM cienyer yduTHIBaTh, 4TO KEWC-METOA B OONbIIEHl Mepe CHOCOOCTBYIOT
(GOpPMHPOBAHUIO TAKMX KOMIIETCHIWH, KAK YMEHHUS BBIACIATH MPOOJIIEMY M HAaXOAWUThH IyTH €&
pelIeHus], OLIEHHBATh COOCTBEHHYIO 1ESTEIbHOCTh, OTBETCTBEHHOCTb.

Takue 3aHATHA, B COYETAaHUH C BHEAYAMTOPHOW CAMOCTOSTEIHHON pabOTOM, HOIKHBI
(dopMupoBaTh 1 pa3BUBATH MPOPECCHOHATBHBIE HABBIKM 00YYarOIIerocs.

15. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA A5
OBYYAIOIIUXCS IO JUCHUITVIMHE

(no3uyuu pazoena Hymepylomcsa cK603HOl Hymepayueil U Ha HUX OCYU,eCMAIONCA
ccvinku uz 5-13 pazoenos)

Ocnoénas

1. I'muaka H.JI. O6mas xumus: yue6Hoe nocodue / H.JI. I'munka - M.: KHOPYC, 2010. — 752 c.
KonmgecTBo sKk3eMIUIsIpoB — 22.

2. I'muaka H.JI. 3agauum u ynpaxHenus no obmei xumuu / H.JL. I'muaka — M.: KHOPYC, 2012
— 240 c. KoimuecTBo 3K3eMIUIIpoB — 32.

3. Ilpecc, U. A. OcHoBel 0011ei xumuu: yaedHoe nocodue / U. A. Ilpecc. — 4-e u3n. — CaHKT-
[Terepoypr : XUMU3AAT, 2020. — 352 c. — ISBN 078-5-93808-344-9. — Tekcr :
DIIEKTPOHHBINA // DnekTpoHHO-OuOmuoTeunas cucreMa [PR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/97819.html (mara obOpamenus: 05.05.2021). — Pexxum gocryma
http://www.iprbookshop.ru/97819

4. bapkockuii E.B. Obmas xumusi [DneKTpoHHBIH pecypc]: yueOHoe mocobue/ bapkoBckuit
E.B., TkaueB C.B., Ilerpymenko JI.I'.— DnekTpoH. TekCTOBBIE TaHHbIe.— MUHCK: Bbimimas

mkona, 2013.— 641 c— Pexum nocryna: http://www.iprbookshop.ru/35509 .— DSBC
«IPRbooksy, mo mapotto.

Honoanumenvnasn

5. Crace H.®. CropaBouHuk mo 0OmIeld W HEOPTraHWYECKOW XMMHHU [DJIEKTPOHHBINH pecypc]:
yuebHOe mocobme / Crace H.®D. — DnekTpoH. TekcToBble naHHbIe. — Tomck: Tomckuit
MOJIMTEXHUYECKUH  YHUBEPCHUTET, 2014. - 93 C. —  Pexum  pocryma:

http://www.iprbookshop.ru/34718. - O5C «IPRbooks».

6. Jpo3nos, A. A. Heoprannueckas xumus : yae6Hoe nmocodue / A. A. JIpo3noB. — 2-e uzn. —
Caparos : Hayunas knura, 2019. — 158 ¢. — ISBN 978-5-9758-1753-2. — Texkcr :
AIIEKTPOHHBIH // DnekTpoHHO-0nbmmoreyHas cucrema [PR BOOKS : [caiit]. — URL:



http://www.iprbookshop.ru/35509
http://www.iprbookshop.ru/34718
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https://www.iprbookshop.ru/81031.html (nara ooparienus: 12.07.2021). — Pexxum mocryma:
JUISL aBTOPHU3HP. IOJIb30BaTEIIEi

Memoouueckue yxazanus 0151 00y4arOUWUXCsi N0 0C80EHUIO OUCYUNIUHBL (MOOVII5)

7. PabyxoBa T.O. O6mas xumus. / Psioyxosa T.O.: yueOHOe mocoOue ISl CTYJACHTOB OYHOU H
3a04HOM opM 00yueHus. - DHrenbe: M3a-so DTU (pumman) CI'TY umenn INarapuna 1H0.A.,
2018.- 48 c. Pexwum noctyma: http://techn.sstu.ru/\WebLib/23018.pdf

8. Psoyxora T.O. PactBopsl / PsoyxoBa T.O., Hesepnas O.I"., SIxoBieB A.B.: yaeGHOe mocobue
JUIS CTYyJIEHTOB OYHOH M 3a04HOi ¢opMm oOyuenwus. - Durensc: U3a-so OTU (dpmman) CI'TY
uMmenu [arapuna FO.A., 2014. - 52 c¢. (3 meu. n.) (apyrue) - ISBN 978-5-9905521-7-3.
KonunuectBo sx3emmuisipo —2. Pexxum nocryna: http://techn.sstu.ru/WebLib/23019.pdf

9. Padyxoa T.O. OxucnuTearHO-BOCCTAHOBHUTEIbHBIC peakuuu pactBopax /Psdyxosa T.O.:
y4eOHOe TI0coOue /sl CTYACHTOB OYHOM M 3a04HOM GopMm oOyueHwus. 1am.ont.auck (CD-ROM) -
Ourense: U3n-Bo OTU (bunuan) CI'TY umenu I'arapuna FO.A., 2016. - DnekTpoHHBIN aHAIOT
neyaTHoOro u3anus. - Pexxum nocryma : http://techn.sstu.ru/WebLib/23096.pdf.

10.Ps6yxoBa T.O. Heoprannueckas Xxumus: yueOHOe MocoOHe AJis BHIMOIHEHUS J1a00paTOPHBIX
pabot mo muctmmHe «O0Imas 1 HeopraHuveckas XuMus» - JHrensc: M3a-Bo DTU (pumman)
CI'TY umenu Iarapuna F0.A., 2015 — 56 c. KonuuectBo sk3emIuisipoB — 2. Pexxum poctyma:
http://techn.sstu.ru/WebL ib/23017.pdf

11. PabyxoBa T.O. DnexTpoxuMudeckue mpoueccsl B Kypce obmeil xumuu / Psdyxosa T.O.,
Paxmerymuna JI.A., SxoBneB A.B., Heepnas O.I'.: yueOHOe mocoOue sl BBINOTHEHUS
nabopaTtopHbIX paboT mo aucruiuiHe «OO0mas U HeopraHuyeckass XUMus» - DHrenbe: M3a-Bo
OTU (pumman) CI'TY umenu [arapuna FO.A., 2016 — 44 c. KomudecTBO IK3eMIUISIpOB —2.
Pesxxum noctymna: http://techn.sstu.ru/WebLib/23391.pdf

HHTepHeT-pecypcesl

HNuctutryt umeer oneparronHble cucteMbl Windows, 3J€KTpOHHBIE BEPCUU YUCOHHKOB,
nocoOui, METOAMUYECKUX pa3paboTOK, yKa3aHUM W peKOMEHJAalMi MO BCeM BHAAM y4deOHOMU
paboThl, MPENyCMOTPEHHBIX paboueil mporpamMmoi, HaXxOZSIIMecs B CBOOOJHOM JIOCTyHE IUIs
CTYICHTOB, 00y4aroIuXcs B BYy3e€.

Hctounnkn MOC
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105 Xumus
16. MaTepuaabHO-TEXHUYECKOe 00ecneyeHHe
ITepedyenn n onucanmne y4eOHbIX ayAUTOPHI

Y4yeOHast ayauTOpusi IJisi NPOBeAeHHS] 3AHATHH JIEKIIMOHHOI0 THIA, TEKYyIIero
KOHTPOJISAA ¥ IPOMEKYTOUHOM aTTeCTAlM, TPYNINOBBIX U HHAUBUAYAJBHBIX KOHCYJIbTAUH

YKoMIUIEKTOBaHA CHEIUATH3UPOBAHHON MeOENbl0 M TEXHHYECKHUMH CpPEJICTBAMH
oOydenus: 18 pabounx mect oOyyaromuxcs; pabodee MECTO MpemoaaBaTelis; KiIacCHas TOCKa;
MIPOEKIIMOHHBIA 3KpaH; MyJIbTUMEAUNHBIN IPOEKTOP; KOMIIBIOTEpP, MOAKIIOYEHHBIN K IHTEpHET;
JEMOHCTpAIlMOHHOE  O0OpyIOBaHWE W  Y4eOHO-HATJSIAHBIE TOCOOMs, OOecrednBaroIne
TEMaTUYECKHE WILTIOCTPAIIMU TT0 pabodei MporpaMMe TUCITUATITAHEI.

[Tporpammuoe obecneuenune: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome

YuyeOHast ayaMTOpPUsI HEOPraHW4YeCKOl XHMHH AJs  NPOBEIeHUH 3aHATHI
JIa00paTOPHOrO THIIA

CTOBI U CTYJIBSI ¢ KOTMYECTBOM MOCAI0UHBIX MecT 20, J0CKa JIs HalUCAHUS MEJIOM

YkoMIuieKToBaHa 000pyA0BaHUEM:

1. Mynstunentpugpyra CM-6M

2. Becol Texnoxumuueckue nudpossie SCOUT SPU202

3. Bbapomerp-anepoun



4 TurpoBaJIbHBIE YCTAHOBKHU

5. [taTuBel

6 DneKTpuyecKas TUTHTKA

7. I1nakaTsl, HArIsAHBIE TOCOOUS, MAaKEThI, CTEH/IbI, BUJIE0, YN0 MaTepUAIIbI
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ABTop(bI) . ' (HeBepnas O.T'.)
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