OHreNbCCKUN TEXHOJIOTUYECKUA MHCTUTYT (puiinan) dhenepanbHOro rocyapcTBEHHOr O
O10/KETHOTO0 00pa30BaTEIHLHOTO YUPEXKICHHSI BBICIIIETO 00pa30BaHUS
«CapaToBCKUI TOCYJapCTBEHHBIN TEXHUUECKUI yHUBEpcUTET MMeHu [arapuna FO.A.»

Kadenpa «EcrecTBeHHBIE 1 MAaTEMAaTHUECKUE HAYKH

PABOYAS ITPOTPAMMA
10 JUCLMIUINHE

b.1.1.9 «Xumus»
HATPABJICHUSI TIOJTOTOBKH
20.03.01 «TexnocdepHasi 6€30MaCHOCTb
[Ipoduib: «3ammuTa B Upe3BbIYAHBIX CUTYAIUSIX, IPOMBIIUICHHAS U TIOXKapHAas
0€30MacHOCTb, OXpaHa TPYJIa»

dhopma oOyueHus — 3a0uHas
Kypc —1

cemectp — 1,2

3a4E€THBIX €QUHUL] — 8

4acoB B HEIEII0

BCero yacos — 288

B TOM YHCIIE:

JIexn — 8, 6

KOJUUIOKBUYMBI —

MPAKTUYECKHUE 3aHATUS — HET
naboparopusie 3ansaTus — 10,10
camocTosiTenpHas padora — 126,128
3auer — 2

sK3ameH — 1

PI'P —Her

KOHTpOJbHAs pabora — 1,2
KYpPCOBOM IPOEKT — HET

PaGouas nporpamma obcy»xaeHa na 3acenanuu kadeapsi EMH
«27» wmoHs 2022 rona, npotokosa Ne 9

3as. kadenpoit & W’/ ~ /Xwununa E.B./

Pabouas nporpamma yTBepK/aeHa ;1a 3acenanuu YMKH

«27» _wmona 2022 roma, , npoTokoia Ne 5
Ipencenarens YMKH 61'773:’ ~ / Xununa E.B./

DHrenbe 2022



1. Henu u 3aga4u AMCUMIJIMHBI

Lenp mpernonaBaHusi AUCHUIUIMHBL «XHMMHSD»: MPHOOpPETCHHUE CTYACHTAMHM 3HAHUU U
HaBBIKOB 110 O0IIEH M HEOPraHWYECKOW XHMMHH, MO3BOJSIOIIMX MPUMEHATh UX IIPU OCBOCHHUHU
JIPYruX JUCHUIUIMH ~ OOpa30BaTEIbHOTO LHMKIA U MOCHeAymomed npodecCHoHaNbHOM
NeSTEIbHOCTH.

3aaun U3y4eHUsl TUCLHUIUINHBIL:

1.1 03HaKOMHTb CTYAEHTOB C OCHOBHBIMU IOHATUSIMH, 3aKOHAMHU U METOJaMH XUMHH KaK
HAyKH, COCTABJISIONICH (DyHIaMEHT BCEH CHCTEMbl XUMUYECKUX 3HAHUN;

1.2 crocoOCcTBOBaTh  (DOPMUPOBAHUIO Y  CTyACHTa OOOOIIEHHBIX IPHUEMOB
HCCJIEIOBATENIbCKON  JIEATENIBHOCTH (ITOCTAaHOBKA 3aJaud, TEOpEeTHYecKoe OOOCHOBaHUE U
SKCHEPUMEHTAJIbHAS IPOBEPKA €€ PEeIeHHs ), HAyYHOIO B3IJIA1a HA MUP B LIEJIOM;

1.3 noBecTH 10 CO3HAHMA CTYACHTOB TOT (PAKT, YTO XUMHUS SABIsIeTCA (PyHIaMEHTATBHOM
HAayKOW M MOIIHBIM MHCTPYMEHTOM HCCJIEAOBAaHUSA U IO3HAHMS IPOLIECCOB, NMPOUCXOIAIIUX B
OKpY’KaIoIlleM Hac MUpPE U BHYTPH HAC;

1.4 pa3BUTh y CTYIEHTOB NMPO(eCcCHOHATBHOE XUMUYECKOE MBIIIICHHE, YTOObI OyAyIInit
OaxasaBp CMOT IIEPEHOCHTH O0IIKE METOIbI HAYYHOH paboTHI B paboTy MO CIIeUaIbHOCTH;

1.5 obGecneunTh BO3MOYKHOCTh OBJAJE€HUS CTYIEHTAMH COBOKYIMHOCTBIO XHMHUYECKHX
3HaHUI U yMEHU, COOTBETCTBYIONIMX YPOBHIO OaKaiaBpa 1o COOTBETCTBYIOIIEMY MTPODUIIIO.

2. Mecro mucuumiuabl B cTpykrype OOII BO

«XUMHS» TPENCTABISIET COO0M AMCUMILIMHY 0a30Boil yactu ydeOHoro mmkia (b5.1.1.9)
OCHOBHOM oOpa3zoBaTelbHONH mporpamMMmbl OakamaBpuata mo Hanpasienuro 20.03.01
«TexnocdepHast 6€30MaCHOCTH.

Jlnis u3ydeHus: Kypca XMMHHA HEOOXOJUMO 3HAHUE MIKOJBHBIX KYPCOB XUMHH, (PH3UKH U
MaTeMaTUKU. YCBOGHHE STOr0 Kypca HEOOXOAMMO JUI YCHEITHOTO H3YyYCHHS CIETYIOIINX
muciurinH: «Teopusi TOpeHHus U B3pbIBa», «IKOJOTUS», «JlOMONHUTENbHBIC TTaBbl XUMHK,
«buoopranmueckass xumus», «leoxumus W reodu3MKa omocdepb» W AUCHUIUINH
CHCIHATH3AIIHH.

3.TpeOoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHHUILIMHBI

B mporiecce ocBoeHHs NaHHOW AUCIHHIUIUHBI CTYAEHT (OPMHUPYET U JAEMOHCTPUPYET
cienyoomue oduienpodeccuonanbible komneteHuuu npu ocsoennn OOIT BO, peanusyromeit
®enepanbhblil ['ocynapcTBeHHbIH 00pa3oBaTeNIbHBINA CTaHAAPT:

-BJIaJIcHNEe KOMIIETEHLMSIMH CAaMOCOBEpUICHCTBOBAaHUS (CO3HAHUE HEOOXOAMMOCTH,
noTpeOHOCTh M CITOCOOHOCTh 00y4aThes) (OK-4)

- crocoOHOCTB K CaMOOpraHu3almu u camooopazosanuio (OK-8);

-CIOCOOHOCTh ~ MCIOJIb30BAaTh  3aKOHBI M METOJbl MaTEeMaTHKH, €CTEeCTBEHHBIX,
I'YMaHUTAPHBIX U JKOHOMUYECKUX HAYK MpH perieHun npodeccruonanbubix 3amay (I1K-22).

B pe3ynbrate nzydeHus AUCHUIUIMHBI «XUMUs» 0a30BO# yacTu yuebnoro rukia (b.1.1.9)
OCHOBHOI 00pa30oBaTesIbHON IMpOorpaMMbl OakanaBpuara CTYIEHT JOJKEH JEMOHCTPUPOBATH
CJIEYIOIINE Pe3yNIbTaThl 00pa30BaHMUS.

CTyaeHT 10KEH 3HATh:

- COAEpXaHUE OCHOBHBIX pa3/EJIOB, COCTABIIOIIMX TEOPETHUUECKHE OCHOBBI XHMHHU Kak
CUCTEMBI 3HaHUH O BELIECTBAX U XUMHUUYECKUX MPOIIECCaX;

- YYEHHE O CTPOCHMM BEILECTBA, JIEKTPOHHOE CTPOEHHME aToMoB M Ilepuoanueckuii 3akoH
J.N.MenneneeBa, NPUHLMIBI TMOCTPOEHUS MNEPUOJAUYECKOM CHUCTEMBI 3JIEMEHTOB, OCHOBBI
TEOPUU XMMHMUYECKON CBSI3M U CTPOEHHS MOJIEKYJ, CTPOCHHE BELIECTBA B KOHAECHCHUPOBAHHOM
COCTOSIHUU;

- XHMUYECKHE CBOMICTBA DJJIEMEHTOB pa3iduuHbIX rpynn Ilepuoanueckoll cucremMbl M HUX
BOKHEUIINX COEIUHEHUIN U CBOKMCTBA KOOPAMHALIMOHHBIX COCIMHEHUN;

- yU€HHE O HalpaBJICHUH XUMHUYECKOTO Mpolecca (XMMUYEeCKas TePMOINHAMUKA);
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- Y4YEHHE O CKOpPOCTH XHMHYECKOro TIpolecca (XUMHYECKas KHHETHKAa) W XHMHYECKOM
paBHOBECHH,

- KJIacCU(UKAIUMIO U YCIOBHS NPOTEKAHUS PEaKUUil B BOAHBIX pacTBOpax 0e3 M3MEHEHHs U C
W3MEHEHHUEM CTEeTIeHEeH OKUCIICHHS FJIEMEHTOB.

CTyzeHT N0KEH yMETh:

- ACTIOJI30BATh 3HAHUS, HAKOTUICHHBIE TIPU U3YyYCHUN Kypca « XUMUS», Il TOHUMaHHS CBOMCTB
BEIIECTB U MAaTEPUAJIOB, & TAKXKE CYIIIHOCTU SBJICHUH M XUMHUYECKUX MPOLIECCOB, MPOTEKAIOIINX
B OKpYXaloIleM Hac MUPE;

- 3amMChIBaTh  CTEXHMOMETPUYECKHE,  HOHHBIC,  OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIE,
TEPMOXHUMHUYECKHE U KHHETUYECKHE YPAaBHEHUS PeaKIuii;

- IPOBOAMTH PACUETHI [0 YPaBHEHUSIM XUMUYECKUX PEaKIMi HAa OCHOBE 3aKOHOB CTEXHOMETPUU
C MCITOJIb30BaHMUEM OCHOBHBIX MOHATHHI U (QU3NUECKHUX BEIUYUH;

- ONpeAensATh THUI XHUMHMYECKOW pEaKIMH M0 pa3IuyHbIM MpPU3HAKAM KIIacCHU(UKAIIH,
BO3MOYXHOCTh, CKOPOCTb U TTIyOUHY €€ MPOTeKaHus;

- XapaKTepHU30BaTh BIMSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh pEAKIUU U CMEILICHHE
XMMHUYECKOT'0 PAaBHOBECHS B TOMOTE€HHBIX M T€TEPOr€HHBIX CUCTEMAX;

- TIPeACKa3bIBaTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB
Ha OCHOBE JIEKTPOHHOT'O CTPOCHHSI aTOMOB WJIM HOHOB, BXOJISAIINX B UX COCTAB;

- UCTIONI30BaTh OCHOBHBIE XMMUYECKHE 3aKOHBI, TEPMOJANHAMHYECKUE CIPABOYHBIE JaHHBIC U
KOJIMUECTBEHHBIE COOTHOUICHHS] HEOPraHMYECKON XUMHH Jid peuieHus MpodecCHOoHaTbHBIX
3azad.

CTyneHT A0KeH BIaIeTh:

- 00OOIIEHHBIMH TPHEMaMHU HCCIIEAOBATEIBCKOW JIEeATENIbHOCTH (TIOCTAaHOBKA 3a/ayd B
nabopatopHoit  paboTe WJIM  OTACIBHOM  OINbBITE, TEOpeTHYeckoe OO0OCHOBaHHME U
SKCIIEPUMEHTAIbHAS TPOBEPKA €€ PEIICHUs );

- 3JIEMEHTApHBIMH MpueMaMu pabOThl B XUMUYECKOH J1abopaTOpUU U HaBBIKAMH OOpaIleHUs ¢
BEIIIECTBOM;

- O0mMMHU TIpaBWJIAMH TEXHHKU OE30MACHOCTH MpU OOpaIleHHH C XUMHUYECKOH MOCYIOoH,
1abopaTOpHBIM 000PYIOBAaHUEM U XUMHUYECKUMH PEAKTHBAMHU;

- OCHOBHBIMH METOJaMH, CIIOCOOaMHU M CPEACTBAMHU MOJYyYEHUS, HAKOIJICHUS M MepepaboTKu
nH(popMalnu;

- TEOPETUYECKUMHU METOAaMH OMMCAHUS CBOMCTB MPOCTHIX M CIOKHBIX COCTUHEHUI BEIIECTB HA
OCHOBE DJIEKTPOHHOTO CTPOCHHUS WX aTOMOB M TOJOXeHHs B Ileproamueckoil cucteme
XMMHUYECKHX 3JIEMEHTOB;

- DKCHEpUMEHTAJIbHBIMH  METOJAAMH  ONpenesieHus  (PU3MKO-XUMHYECKHX  CBOWCTB
HEOPTraHUYECKUX COCTUHEHUH.

4. Pacnipenesienne TPyA0€MKOCTH (4ac.) IMCUMILUIMHBI 10 TeMaM
M BHJAM 3aHATHI

No No No HamMmeHoBaHME TEMBI Yacel

MO HE e Bcero | JIK JIP | TIP | CPC

ny e | MBI

s TN

1 2 3 4 5 6 8 9 10

1 cemectp

1 1 OCHOBHBIE TIOHSATHSI M  3aKOHBI 39 4 4 31
XUMHUU

2 2 CtpoeHue BelecTna 33 2 31

3 3 Crpoenue u cBoWCTBa BemiecTB B | 35 1 2 32
KOHJCHCHPOBAHHOM COCTOSTHUU

4 4 OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE 37 1 4 32
MIPOLIECCHI




Bcero

| 144 | 8 | [10] [126

2 ceMecTp

OnemenTsl 7 rpynmsl [ICD 39

32

OnemenTs! 6 rpynnsl [ICO 35

32

Onements! 4 u 5 rpynn [1CO 35

32

00N O o1

0| N| o ol

OOmue CBOICTBa METAJUIOB. 35
OnemeHTs! 1-3 rpynmn [1CO

Rk w

NINN| A~

32

Bcero

144 6

10 128

5. Conepxanue JJeKIMOHHOI0 Kypca

TEM
bI

Bcero
JacoB

Ne
JICKIIUH

Tema nexuuu. Borpockl, oTpabaTeiBaeMble Ha JIEKITHH

YyebOHo-
METOINYECKOE
oOecneueHue

4

5

1 cemecTp

OcHOBHBIE IOHATHS M 3aKOHBI XUMHH. 3aKOH
COXpaHEHHUS MacChl. DKBUBAJICHT U DKBUBAJICHTHAs
Macca dJIEMEHTA U CJIOJKHBIX BEIECTB. 3aKOH
SKBHUBAJICHTOB.

1-6

3HepreTmca XUMHUYECCKHUX ITPOUECCOB. OcHOBHEBIE
TIOHATHUS U 3aKOHBI TCPMOJANHAMUKHU.

1-6

XumMHuyeckasi KHHeTUKA U paBHOBecue. BiusHue
pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKON
peakuuu. [Ipunnun Jle Hlarense

1-6

Crpoenne atoma. KBaHTOBBIE YK C/1a. DHEPreTUUECKHE
ypoBHHU U noaypoBHU. [Ipuniun [Taynu, eMKoCcTh
YPOBHEH U NOAYPOBHEN. Pacnipenenenue s31eKTpOHOB B
aTome, pobsieMa BepXHEH rpaHUIIbI IEPHOAMYECKON
CHCTEMBI. DJIEKTPOHHBIE (POPMYIIbI 3TEKTPOHOB, IPABUIIO
I'yHna.

IMepuoaunyeckas cucrema 3jiemeHToB umenu JI.U.
MenjesieeBa 1 ee CBSI3b CO CTPOEHUEM aTOMA.
CrtpykTypa nepuoandeckout cuctemsl [lepuoananocTs B
W3MEHEHUHN CBOMCTB AJIEMEHTOB: pa3Mepbl aTOMOB U
WOHOB; SHEPT Ul MOHU3ALMHU U CPOACTBO K JICKTPOHY.
DIIEKTPOOTPHUIIATEHLHOCTD AJIEMEHTOB, CTEIIEHb
OKHCIICHHS DJICMECHTOB.

1-6, 8-11

HN3MeHeHHe CBOMCTB XUMUYECKHUX JJIEMEHTOB 110
nepuoaaM u rpynmnam. lizaMeHeHne CBONCTB CIIOKHBIX
COeIMHEHUH. 3HaueHHe NEePUOJIMYECKOr0 3aKOHa.

1-6, 8-11

Metoa BasienTHbIX cBsizeit (MBC). OcHoBHBIE
nonoxxennss MBC. Mexanu3mbl 00pa3oBaHus
KOBaJICHTHOM CcBs3H. CBOICTBA KOBAJICHTHOM CBS3H.
['uOpuanzamus aToMHbIX opOuTanei. [ mbpuauzamnus u
MIPOCTPAHCTBEHHAS KOH(MUTYparus MOJIeKy1. Teopus
MOJTHOW THOpun3armu [ uinecnu

1-6, 8-11

Meton  MoJeKyJSpHBIX  opOuTasei. CrpoeHue
TOMOSIJIEPHBIX U reTeposaepHbix Mojiekya I-ro u Il-ro
HEpHOIOB.

1-6,7,9

Kommuiekcnbie coequnennsi (KC). OcHoBHbIC
nosnoxeHus: reopun Bepuepa. Homenknarypa KC.

1-6,7,9




Knaccudukanus u usomepust KC. Juccormanus KC B
pacTBopax.

4 PactBopsbl. [Ipuunnsl 00pa3zoBaHus pacTBOPOB.
duznueckas 1 XUMHUECKasi TEOPUU PaCTBOPOB.
CrniocoObl BEIpa)KEHUS] KOHIIEHTPAIH PACTBOPOB.

1-6,7,9

4 Me:xmoseky/sipHble B3aUMO/IeliCTBUSI B pacTBOpax
CHJIBHBIX B CJ120bIX 3JIEKTPOJNTOB. PacTBOpEI
CHJIBHBIX U CJIA0BIX J1eKTpOiIuTOB. loHHOE
IIPOU3BEIEHNE BOJIBI M BOJOPOJIHBIN [TOKA3aTENb.

1-6,7,9

4 OKuCJINTEIBbHO-BOCCTAHOBUTEIbHBIEe peakuuu (OBP).
CymHocts OBP. MeToasl cocTaBieHus U ypaBHUBAHUS
OBP. Knaccudukanus OBP. OcHOBHBIE OKHCIUTENH U
BOCCTaHOBUTENIH. BIusiHuE cpeipl Ha XapakTep
nporekanus OBP. IIpumenenne OBP.

1-6, 9,11

4 DJIEKTPOXMMHMSA. DJIEKTPOIHBIE IOTEHINAIBI METAJIOB.
lNanpBanmveckue snemeHTsl. DJIC rarbBaHUYECKUX
AJIEMEHTOB. DJIEKTPOXUMUYECKUH Pl HAPSKEHUM
MeTtauioB. [IpakTnueckoe ncnoiab30BaHue
raJIbBAHUYECKUX JIEMEHTOB.

1-6,9,11

4 JIeKTPOosIn3. 3akoHbI AtekTposn3a. Kopposusa. MeTtoasl
3alIUThl OT KOPPO3UHU

1-6,9,11

2 cemecTp

1,2 p-3aemenTsl 7 rpynnsl IICJ. @Top u ero coennHeHus.
Coenunenus xiopa (-1). Kucinopoansle coenmHEHUS
XJIOpa. DJIEMEHTHI NOATPYIIIBI OpoMa.

1-6, 7-11

2 6 rpynna I1C3J. Kucnopoa. O3ou. [Tepokcusi. Cepa.
Coenunenus cepsl (-2). Kuciopoaneie coetuHeHUs
CEpBI.

1-6, 7-11

3 S rpynna IICJ. A30T, ero BOZOpOJHBIE COETUHEHUS.
Kucnopoansle coequHeHns a30Ta. DIE€MEHTEI
MOArPYIIIBI MBIIIBSKA.

4 rpynna IIC3. Yraepoa u ero coe1MHEHHUs.
KpeMHuii. DneMeHThl NOATrpYNIbl FEPMaHUS.

1-6, 7-11

3 Auementsl 1-3 rpynn I[ICI. O6mume cBoiicTBa
METaJUIOB.

1-6, 7-11

6. Conep:kanue KOJIIOKBHYMOB
HE MPEeTyCMOTPEHBI YUeOHBIM IJIAHOM
7. IllepeyeHb NPAKTUYECKUX 3AHATHI
HE MPEeTyCMOTPEHBI Y4eOHBIM IJIAHOM

8. [lepeyeHn JabopaTopHBIX padoT

TeEM
bl

Bcero
JacoB

HaunmenoBanue j1abopaTopHoii pa0oThl. 3axaHusl, BONPOCHI,

oTpadaTbiBaeMble Ha JIA0OPATOPHOM 3aHATHH

Y4yeOHO-
MeToaAn4YecKoe
od0ecmeueHue

3

4

1 cemectp

1.Onpenenenre HKBUBAJICHTHOM MacChl MeETallyla METOJA0M
BBITECHEHUS BOJOPOa U3 KUCIOTHI.

2. CKOpOCTh XUMHYECKUX peaKuii. XMMHUUYECKOE PaBHOBECHE

3. TeruoBoii 3(h(HEeKT XUMUIECKON PEAKITHH.

[7]




2 2 1. Peakumu HOHHOTO 0OMeHa. ['uaponus coseii. [71, [10]
2.KomnieKkcHbIE COeTMHEHMS.
4 4 OKHCINTENbHO-BOCCTAHOBUTEIIBHBIC PEAKITHH. [9]
2 ceMecTp
5 4 1.CBOICTBA raJIOTEHOB U UX COCIUHEHUI. [10,11]
2. AHanutndeckue peakiuu rajoreaua-uonos (Cl—, Br—, 1-).
3. CoeuHEeHUs] MapraHIia.
6 2 1. JIMOKCHU/I CEphl U CEPHHUCTAs KUCIIOTA. [10]
2. CepHasl KHCIIOTa U €€ COJIH.
3. CoeiMHEeHMSI XpOMa.
7 2 1. Azor. AMMuak. Kuciaopojssle coeJuHeH s a30Ta. [10]
8 2 1. Kpemuuii. I'epmanmuii. [10]
2.Kenezo. Kobanbr. Hukensb
9. 3agaHusA AJ151 CAMOCTOSITeIbHON padoThI CTYy/IEHTOB
Ne Bcero 3agaHus, BOMPOCHI, JIs1 CAMOCTOATEIBLHOT0 H3YUeHH s YuebHo-
TeM Yacos (3apanus) MeTOANYeCKOoe
bl ob0ecrneyeHue
1 2 3 4
1 4 Xumudeckui anemeHT. IIpocroe u cnmokHoe BemectBo. | 1-6, 7-11
3aKoH JanbroHa. 3aKoH ABorajpo. Kiaccel
HEOPraHWYECKUX BENIeCTB. PerieHue 3amady 1Mo Teme
«OKBUBAJICHT, MOJISIPHASI MACCa YKBHUBAJIICHTA.
2 - CrpoeHre aTOMOB, COCTaBJCHHE HJIEKTPOHHBIX (opmynsl | 1-6, 7-11
DJIEMEHTOB B OCHOBHOM M BO30YXICHHOM COCTOSIHHSIX.
CrerneHb OKHCIICHUS JJIEMEHTOB M BaJCHTHOCTh. MoHHas
CBs3b. HeHampaBIeHHOCTh W HEHACHIIAEMOCTh HWOHHOMW
CBsI3U. MeTajunyeckas CBsI3b.
3 2 Teopust snexTponuTHueckoit  auccouuanuu. Honnsle | 1-6, 7-11
ypaBHeHUs. [lopsmoKk cOCTaBI€HHS HWOHHBIX YpPaBHEHHIA.
CriocoObI BBIpaKEHUSI KOHIICHTPAIIMH PACTBOPOB, PEIICHUE
3aJ1a4 1o TeMe.
4 4 OKHCIUTETbHO-BOCCTAaHOBUTENIbHBIC peakiuu. Paccranoska | 1-6, 7-11
KOX(P(UIIMEHTOB ~ METOJIOM  JJIGKTPOHHOTO  OanaHca.
Baxwneitimme okucnutenun u BoccTaHoBuTenu. OcoObie
CIy4aW YpaBHHBAHHS OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuid.
2 ceMecTp
5 4 OnemenTts! 7 rpynmsl [IC3. [NanorenoBogopoasl, cBoiicTBa, | 1-6, 7-11
poib B OBP. Kucnoponconepxammue COeIUHEHHS
TaJIOTCHOB.
6 2 Onementsl 6 rpynmsl [1CD. Xapakrepuctuka coeaunenuii B | 1-6, 7-11
YCTOMYMBBIX CTENEHSX okucienus -2, 0, +4, +6. Ponb B
OBP.
7 2 Onementsl 5 u 4 rpynn IICD. Kucnopoausie coequnenus | 1-6, 7-11
azota. Coenuuenus ¢ocdopa B CTCIICHH OKHCICHUS -3,+3,
+5.
8 2 Onementsl 1-3 rpymm IICD. Awmdorepnsiii  xapakrtep | 1-6, 7-11

AIIOMUHUS U ero coenuHeHuil. IllenouHple W IIEIOYHO-
3eMeJIbHbIE METAJLJIbI, TOJIYY€HHE, CBOWCTBA, IPUMEHEHHE.
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B pesynbraTe OCBOCHHS 3aaHMl CaMOCTOSITENILHOW pabOThl CTYIEHT JOJDKEH YMETh
pemiaTth 3aJadd M0 HM3YYCHHBIM TeMaM, TMOJITOTOBUTHCS K BBHITIOJHCHHIO JIA0OPAaTOPHBIX M
MPAKTUYECKUX PaboT, a TAaKXKe K 3a4eTy M 3k3aMeHy. Ha 0CHOBe M3y4eHHOT0 MaTepuasa CTyIeHT
JIOJKCH BBITIOJTHUTH IMMChMEHHBIC 33JIaHUs B BUJIEC MOJYJICH, KaK MPOMEXKYTOUHOTO KOHTPOJIS
3HAHUM.

10. Pacuerno-rpaduueckas padora
He npenycMoTpena yueOHBIM TUIAHOM
11. KypcoBas (koHTpoJibHas1) padoTa
Temvl, 3a0anus, yuebHO-Memoouieckoe obecneuenue (ccovliku Ha pasoen 15. «Ilepeuens yuebno-
Memoouuecko20 obecnedenuss O 00y4arWUxcs no OUCYUNTIUHE))

[MpenycMoTpeHbl 2 KOHTPOJIBHBIE paOOTHl B MEPBOM M BTOPOM CEMECTpPAxX, BKIIOYAIOIIHE
TEOPETUYECKHE BOIMPOCHI U  pacyeTHble 3anadd. OHU BBINOJHSIOTCS B COOTBETCTBUU C
pa3paboTaHHBIMH MeToquUecKuMU ykazanusmu [13]. http://techn.sstu.ru/WebLib/35487.pdf

12. KypcogBoii npoexkTt

He npenycMoTpeH yueOHBIM TITaHOM

13. ®oHj 01I€eHOYHBIX CPEACTB /s NPOBeIEHUs MPOMEKYTOUHOI aTTecTaluu
00y4aroumuxcs no JMCIHUILIHHE (MOIYJII0)
OuenuBaHne ypoBHS c(popMUPOBAHHOCTH NPOGecCHOHAIBHBIX KOMIIETEeHIM T

BbInyCKHUK 10/1KeH 00/1a1aTh:

OK-4: BnajieHre KOMIETSHIIMSIME CaMOCOBEPIIICHCTBOBAHUS (CO3HAHNE HEOOXOIUMOCTH,
MOTPEOHOCTh M CITIOCOOHOCTH 00YyJaThCs);

OK-8: ctocoOHOCTBIO K CaMOOpraHU3alui 1 CaMO0OpPa30BAHHUIO;
IK-22: cnocoOHOCTh HCIONIB30BaTh 3aKOHBI M METOJbl MAaTEMATHKH, €CTECTBEHHBIX,
I'YMaHUTAPHBIX ¥ SKOHOMUYECKUX HAYK MPH PEIIeHUH MPO(EeCCHOHAIBHBIX 3a/1a4.

YpoBHn OcHOBHbIE PU3HAKYU YPOBHS
chopmupoBaHHOCTH
KOMIETEeHIIUH

IMoporosbii
YPOBEHb
KOMIIETEeHI[MH:
OK-4, 8 MIOMHUT WJIW Paclo3HaeT HH(POpPMAIIHIO B MPUOIM3UTEILHOM TOPSIKE H
(dhopme, B KOTOPOI OHa ObLTa 3aydUeHa; YMEET COCTABJIATH (POPMYIIBI BEIICCTB
Y Ha3BaTh WX, MOXKET HAIKMCATh YPABHECHUS PEAKIIUi; BJIaIeeT HABBIKAMU
pa6OTBI IIpU NPOBCACHUU XUMHNYCCKUX SKCIICPUMEHTOB 11O UCCIICAOBAHUIO
XUMHYECKUX CBOHCTB.

TK-22 3HAET OCHOBHbIE IOHSATHUS U 3aKOHbl XHMUH, OCHOBHBIE HEOPraHMYECKUE
COCIMHCHUA U HX CBOﬁCTBa; YMEET COCTaBJATH YpPaBHCHUA XUMHUYCCKHUX
peakiMii ¢  3aJaHHbBIM  HEOPraHWYECKMM  BEIIECTBOM;  CHOCOOEH
aHAIU3UPOBATh JIOTHYECKUE IICTIOYKH «CTPOCHHE-CBOMCTBa-IIPUMEHEHHUE
HEOPraHMYECKUX BELIECTBY.

IIpoaBuHYyTBIH

YPOBEeHb

KOMIIETCHIIUH: MOJKET NpeoOpa3oBaTh U HHTEPIPETUPOBATH HHPOPMAIHMIO; YMEET OIUCATb,

OK-4, 8 0OBSCHUTD, OTIPEIICIIUTh MPU3HAKN HEOPTAHUYECKIX COCIUHEHUI; BIIaJceT

HaBbIKaMH pa60TBI IIpyu NPpOBCACHUU XUMHUYCCKUX IKCIICPUMCHTOB 110
HCCIICA0OBAHHUIO XUMHUYCCKHUX CBOMCTB BCHICCTB, HCKOTOPbBIMU METOAaMU
pacqéTa Pa3INYHBIX XUMHWYCCKUX BCIINYUH.
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MK-22 3HACT HEOPraHWYECKHE BEIIECTBA, BCTPEUAIOIIMECS B MPHUPOJE, U UX POJIb B
OKpYKalolIei Cpejie; MPEACTABISET CTENeHh TOKCHYHOCTH HEOPraHWYECKHX
COCMHEHUM, MX ACHCTBHE HA JKHUBBIE OPraHU3MBbI, MOXET NPEMJIOKHUTH
METOJ  OmpejieleHus  (QU3MKO-XMMHYECKHX  CBOMCTB  3aJaHHOTO
HEOPraHHYECKOTO BEIIECTBA.

Broicokmnii ypoBeHb
KOMIIETeHIINH:
OK'4, 8 MOXET BI:IGI/IpaTI: " HUCIIOJIb30BaTh UWJACHU B HOBBIX, HC3HAKOMBIX CUTYyalHAX
WX C HOBBIM IIOAXOOOM; YMECT IIPOBECTU XHUMHAYICCKHAM OKCIICPHUMEHT,
BBISIBUTL pa3jnyvusad MCXKAY BCHICCTBAMU U PCAKIHUAMH,; BJIAJCCT HaBbIKaAMHU
pa60TI>I IIpu ODPOBECACHUU XUMHUYCCKUX OJKCIIEPUMEHTOB II0 HCCIECAOBAHUIO
XUMHYECKUX CBOMCTB BCIICCTB; COBPEMCHHBIMHU MCETOAAMHU PETrUCTpaAllUd U
pacuéra pa3iIMYHBIX XWMHYECKHX BEIMYMH i OOpaOOTKH pe3ylbTaToB
XUMHUYCCKOI'0 OKCIICPUMCHTA.

MK-22 o0nazaeT 3HaHUSAMHU O MPUPOIHBIX HCTOUHHUKAX HEOPTaHHUECKHX BEHICCTB U
X palyoOHaJIbHOM HCIOJIb30BAHUH, YMEET HCIOJIb30BaThb 3HAHUC CBOMCTB
HEOPTraHWYECKUX COCTUHCHUI M MaTepUalloB Ha WX OCHOBE JJIs PEIICHHS
3a7a4 npodeCCHOHANTBHOM JEATEIbHOCTH; BIIAJICET METOAaMH OOHAPYKEHHUS
U WICHTU(UMKALMNA HEOPTaHHUECKUX BEIIECTB B MPUPOJHBIX U TEXHHUYECKUX
oOpasiax.

J171s1 OLIeHKHM 3HaHHM, YMEHUM, HABBIKOB U (WJIM) ONBITA JIEATEIbHOCTH, XapaKTePU3YIOIINUX
aTarbl GOPMUPOBAHHUS KOMIIETCHITHI B TIpoIiecce OCBOCHUS TUCIUIUTHHBI b.1.1.9 «Xumusy,
MIPOBOJIUTCS MPOMEKYTOUHAS aTTECTAIUs B BUJIE 3aueTa U sk3ameHa. [Iporeaypa onieHuBaHus
3HAHW, yMEHUH, HABBIKOB M0 nuctuiuiae b.1.1.9 «Xumus» BKIIIOUaeT BBIOJIHEHNE
1a00paTOPHBIX pabOT, CAMOCTOSITEILHONU PaOOTHI, TECTOBBIX 3aJJaHUI Ha 3a4eTe U dK3aMEHE.
JlabopatopHble pabOTHI CYUTAIOTCS BHITOJHEHHBIMU B CITy4ae MPEJIOCTaBICHUS B KOHIIE 3aHATHUS
oTyeTa (MMPOTOKOJIA), BKIIFOYAOIIETO TEMY, X0 pa00ThI, COOTBETCTBYIONINE PACUETHI, YPABHCHHUS
peaxiuii ¥ BbIBOIOB 10 padote. [lkana orieHMBaHUS — «3a4TEHO / HE 3aYTEHO». «3aYTEHO» 3a
1a00paTopHYIO pabOTy CTABUTCS B CIIy4ae, €CJIM OHA MOJHOCTHIO MPABUIIHHO BBIITOTHEHA, TIPH
3TOM 00y4YarOIIMMCS TTOKa3aHO CBOOOIHOE BIaJICHHE MaTepHaioM 1o auciuiuimae. «He
3a4TEHO» CTABUTCS B CIIy4ae, €CJIM padoTa perieHa HempaBWIbHO, TOTJa OHA BO3BPAIIACTCS
CTYIECHTY Ha 0pabOTKy U 3aTeM BHOBb CIAETCS HA MPOBEPKY IpernoaanaTento. B kouIe 2-ro
ceMecTpa CTYAEHT CAaeT 3a4eT B BUAC KOMIBIOTEPHOTO TeCTUpoBaHUs. OTIEHUBaHUE TECTOBBIX
3a/laHui TIPOBOJIUTCS TIO MIPHHIIUITY «3a4TEHOY / «HE 3a4TeHO». B KauecTBe KpuTepuen
OIICHUBAHUS UCTIOIB3YETCS KOJTUYECTBO MPABWIBHBIX OTBETOB. [lIKkana olieHMBaHUs CIeAYIOMIAs.
OueHKa «3a4TeHO» CTaBUTCS, €CJIM CTYAEHT J0CTaTOYHO BIAJEET MaTEPUAIIOM, 1a€T
npaBWIbHBIN 0TBeT Ha 35-100% TecTOBbIX 3a1aHuUil.

[Ipu olleHKE «HE 3a4YTEHO» CTYIACHT HE MPEACTABISET JIOCTATOYHO YOETUTENbHBIX
3HaHUH, HE BJIaJICET MaTepUaJIOM — OTBEYAeT MeHee ueM Ha 35 % TeCTOBBIX 3aJjaHUM.

CamocrosaTenbHass paboTa CUHMTAeTCsS BBIMOJTHEHHON B Cllydae pEIICHUS TECTOBBIX
3ananuii. K 3aueTy M 5K3aMeHy 1O AMCLUMILIMHE CTYACHTHI TONMYCKAIOTCS MPU MPETOCTaBICHUN
BCEX OTYETOB O BCeM J1aOOPATOPHBIM 3aHATHSIM H YCTICIIHOM HAlMCAHUU MOJTYJBHBIX 33/IaHUH.

DK3aM€H NPOBOJMTCS B BHJAE KOMIbIOTEpHOro TectupoBanus B 1 cemectpe. Illkana
olleHMBaHuA cliieayomas. OneHka «OTJIHYHO» CTaBUTCSA, €CIU CTYIEHT J1aeT TPaMOTHBIA U
00OCHOBaHHBII OTBET IO CYIIECTBY MOCTABICHHBIX BOIPOCOB, BJIAJCET MAaTEpUAIOM B IOJIHON
Mepe — orBeuaet npaBuiibHO Ha 80-100% TecToBBIX 3aJaHUN.

[Ipu omeHke «XOpoOLIO» CTYIEHT IOKa3blBaeT TIyOOKHE 3HAHHS IO MOCTaBICHHBIM
BOIIpOCaM, BJaJ€eT MaTEpPUaJIOM JOCTAaTOYHO — OTBeuyaeT MpaBuibHO Ha 60-79% TecTOBBIX
3aIaHUH.

[Ipu oneHke «yAOBJIETBOPUTENbHO» CTYICHT HE JA€T IOJHOIO HCYEPIIBIBAIOIIETO
OTBETa Ha IOCTABIIEHHBIE BOIPOCHI, JIOMYCKAaeT OT/EIbHbIE HETOYHOCTU W MOTPEIIHOCTH IMPHU
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TPaKTOBKe Matepuana (BJiaJieeT MaTepUaiOM HEJIOCTATOYHO) — OTBEUYaeT mpaBwibHO Ha 35-59%
TE€CTOBBIX 3aJaHUM.

[Ipn ouLeHKE «HEYAOBJETBOPUTEJNbHO» CTYIEHT HE MPEeACTaBIsSeT JOCTATOYHO
yOequTeNbHbIX 3HaHWM, HE BiajeeT y4eOHbIM MaTepuajioM — OTBedaeT MeHee 4yeM Ha 35 %
TE€CTOBBIX 3aJaHUM.

Ilpumepvt munogvix KOHMPOILHBIX 3A0AHUTL 01 NPOBGEOCHUS NPOMENCYNOYHOIL
ammecmayuu no UMo2am 0C60eHUsA OUCUUNTUHDL.

[Ipumepsl TUMOBBIX KOHTPOJBHBIX 3aJaHUN ISl MPOBEACHUS TEKYIIEro KOHTPOJS U
MPOMEKYTOUHOM aTTEeCTAllUd MO MTOraM OCBOECHHUS JUCHUIUIMHBI, a TaKXe JUIsi KOHTPOJS
CaMOCTOSITENIbHOM paboThl 00y4JaroIIerocs o OTAENbHBIM pa3ieiaM JUCIUILINH.

Texywuii KoHmpoab
Moayas 1

- Ilpu cxwuranmm St amomuHus obOpasyercs 9,44r oxcupma. Ompenenuts SKBUBAJICHT U
9KBUBAJICHTHYIO MacCy aJlIlOMUHMUSL.

- OHUM U3 CTIOCOOOB MPOMBIIUIEHHOTO MTOYYEHHUs BOJOPO/a SBIISIETCS B3aUMOICHCTBHE
MeTana ¢ BoasubM mapom: CHy(r) + HO(r)= CO(r)+ 3Hy(r). Paccuuraiite AH®, AS® u AG°
3TOH peakLuy U pemure, OyAeT I OHa IPOTEKaTh NPU CTAaHIAPTHBIX YCIOBHUSX.

- Bo ckonbko pa3 yeennuutcs ckopocts peakuun COgy + Clyypy <> COCly, ecnu xoHLeHTpanus
HCXOJTHBIX BELIECTB YBEJIHYHUTH B 3 pa3a?

Monayab 2

- Kakue okcuibl 1 BOZOPOIHBIE COETUHEHUSI MOXKET 00pa30BaTh SJIEMEHT, BaJICHTHbIE
3JIEKTPOHBI KOTOPOT'O OMUCKHIBAIOTCS HA0OpPOM KBAaHTOBBIX YHCEII:

n=4 =0 m=0 m=+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

- [Tonb3ysacek npasuinom ['yHaa, pacipeaenuTe 3JeKTPOHBI IO OpOUTAISIM, OTBEUAIOIINM
HUBIIEMY YHEPTeTUYECKOMY COCTOSIHUIO aTOMOB: MapraHIia, a30Ta, KUCIOpoaa, KpeMHHUS,
KoOasbTa.

- Kaxkoit u3 anemenToB obnagaet 60abpmmm 3HaueHneM ODO: MBIIIBSIK WK OpoM, cepa Win
temnyp? Ilouemy?

- CocTaBUTH 3JCKTPOHHYIO (POPMYITY M OTIPEACTUTD MOPSAKOBBIA HOMep O-31eMenTa S-nepruoaa
4-oi1 rpynmbl. Kakyro BBICIIYIO CTENEHb OKUCIICHUS MOKET MPOSBIATE 3TOT 3neMeHT? [Touemy?

Moayas 3

- Ompenenute THN TUOPUAM3ANUU OpOUTANCH MEHTPAIBHOTO aToMa B CIEAYIOIIWX YacTHUIaX,
Ha30BUTE M M300pa3uTe TeOMETpUYEeCKyro (Gopmy 3TuxX dactuil. OnpeaenuTe KpaTHOCTh CBSI3H H
COCTOSTHUE HACHIIAEMOCTH [IEHTPAILHOTO aTOMA.

AlBrg, SnCI4, BC|3, PC|5, BeBr», Ga|3.

- Bce nmu BasleHTHBICE BO3MOXKHOCTH aTOMOB HCIIOJB30BAaHBI B COCJAMHCHUSX C TOYKH 3PCHUS
YYCHHsI O XUMUYECKOH CBS3M B ciieAyromux coenuHeHusX: |, CHy, NF3, O5?

- CocraBbTe PHEPreTUYECKy0 auarpaMmy MO Ul YacTHIl M OIPEICIUTE TOPSAIOK CBSI3H B
aux:Cly, Al,, K.

Monyas 4

- K pactBopam kaxmaoro u3 Bemects: H,S, CuCl,, Al(OH);, HCI npununm u30eiTok rugpokcuia
HaTpus. Hamuimmre MoJeKyJsIpHbIE W HOHHO-MOJICKYJISIPHBIC YPAaBHEHHS COOTBETCTBYOIIUX
pEaKUHnid.
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- CocraBbTe MOJICKYJSIpHBIE W WOHHBIE ypaBHeHHs Tuaponmsza coiei: Fe(NOs),, FeCls,
Ca(CH3COO0)s,.

-K 25 eM® pacTBopa CepHOI KHCIOThI ¢ MaccoBoi noxeit 0,96 (p= 1,84 F/CM3) npubasuiau 100
cM® Boxbl. Paccunraiite MaccoByiO OO HOBOTO PACTBOPA M MOISPHYIO KOHIEHTDALIO, ECIIH
ero p=1,23 r/em’,

- CocraBbTe KOOpAMHAIIMOHHBIE (QOPMYIBI CIEAYIONIMX COCIWHEHWHA KOoOalbTa, ecliu
KOOPJIUHAIIMOHHOE YHUCIIO Co* paBao 6: CO(NOy)z» 3KNO;; Co0(NO7)3*KNO,* 2NHj3;
CoCl36NH3. Hamuimre ypaBHEHHUS MX TUCCOLUALIMHA B PACTBOPE.

Moayas 5

- Kak M3MEeHSI0TCS OKUCIIUTENbHBIE CBOMCTBA IaJIOr€HOB € YBEJIMYEHUEM HOPSAKOBOr0 HoMepa?
[Touemy?
- OcyuiecTBUTE NMpeBpalleHue:
NaCl — HCI - C|2 — KC|03
CoctaBbTe ypaBHEHHs BCEX PEaKLUi, YKa)KUTE OKUCIUTENb U BOCCTAHOBHUTEb.
- [Mouemy mns monmydenuss HCl u HI ucnonesyrorest pasnudnbie ciocoObi? OTBET MOATBEPANUTE
YPaBHEHUSIMU peaKLUil.
- Kak oOHapyxuts Opomua u woaua uoHsl B cMecu Cl, Br 7, I'?

Moayas 6

- Ilepokcun Bomopoaa. Ctpoenue. OKUCIUTENIBHO-BOCCTAHOBUTENbHbBIE CBOiicTBa. IlpuBenure
YpaBHEHUS PEAKLIHN.
- KakoBa (yHKIMS B OKHUCIHUTEIBbHO-BOCCTAHOBHUTENBbHBIX peakuusax SO, u cynb(puToB.
CocTaBuTh YpaBHEHUS pEaKINi, TPOUCXOIIINX 1pu nponyckanuu SO, uepes pactBopsl a)HyS
0)K2Cr,0; B kucmoii cpee.
- CoCcTaBHUTh ypaBHEHUS peaKInit

Mg + H,SO4(koHn) =

Zn + H,SO,4 (pasd)=

Monyas 7

- JII KakMX COEJUHEHHMM XpoMa XapaKTepHbl OKHCIUTENbHbIE cBoMcTBa? [IpuBeuTe nmpuMepsl
pEaKUHid.
- CocTaBUTh ypaBHEHUS PEAKIMM

CrCl3+Br;+NaOH—

CrCl3+H,0,+NaOH—
- Kak nonyuuts coenunenus mapranma (1V) u3 coequnenuii ¢ 0osee BbICOKOH 1 Oosee HU3KOU
CTETIEHbIO OKHMCIICHUS.
- Ocyl11ecTBUTh IPEBPAICHHUS:

KMnO;,—MnSO,—MnO,—MnCl,—Mn(OH),

TecToBbI€ 3aJaHUA MO TUCIHUIJIHHE

TectoBble 3amaHuss and  3adera pasmemieHsl  Ha caiite  MOC  uHcTuTyTa
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=175&tip=12

Bonpocs! a5 3xk3aMeHa

1.AromHO-MOnekynsapHoe yueHrue. OCHOBHBIE 3aKOHBI XUMHH.

3aKOH COXpaHEHUS MacChl, 3aKOH OHKBHBAJIEHTOB, 3aKOH KpATHBIX OTHOIIEHUH, 3aKOH
IIOCTOSIHCTBA COCTaBa. 3aKOH ABOTapo U CIEACTBUS U3 HETO.

2 IToHATHS SKBUBAJICHT, SKBUBAJIEHTHAsI MAacca, METO/Ibl ONIPEEIICHUS SKBUBAJICHTHBIX MacC.
3.OneMeHThl XUMHUECKON TEPMOAMHAMUKN. DHTAIBIN, SHTPONHs, cBOOOAHAs 3Heprust [ n6oOca
IIPU XUMUYECKHX peakiusax. CaMoIpon3BOJIbHBIE U HECAMOIPOU3BOJIbHBIE POLIECCHI.



11

4.CxopoCcTh XMMHUYECKUX PEAKIUI U 3aKOH JEHCTBYIOINX MAacC — OCHOBHOM 3aKOH XMMHUYECKON
KMHETUKU. BiusiHue TemMnepaTypsl Ha CKOPOCTh XUMHUUECKHUX PEaKIIHii.

5. Xumnyeckoe pasHoBecue, npuniun Jle Ilatense. BnusHue paszauyHbiXx (PakTopoB Ha
XMMHYECKOE PABHOBECHE.

6.3amauu no Teme.

7.CtpoeHue BenecTna.

8.Crpoenue aroma. KsantoBble umcina. [lpunuun Ilaynu. IlpuHumn MuHMMyMa >3Hepruu,
npaswio KneukoBckoro, npaBmio XyH/a.

9.CtpykTtypa nepuoauueckoi cucremsl 31emMeHToB (I[1CD) J[.M. Menneneesa. [lepuoandnocts B
VU3MEHEHHUH CBOMCTB JIEMEHTOB. 3HaYEHHUE MEPHUOJUIECKOrO 3aKOHA.

10.Xumuueckas cBsi3b U CTpoeHUE MOJIEKYJ1. OCHOBHBIE MOJIOXKEHHUSI METO/1a BAaJICHTHBIX CBSI3E
(MBC). CgpoiicTBa CBSI3M: OJHEPrHs, JUIMHA, KPAaTHOCTh, HACHIIIAEMOCTh, MOJSIPHOCTH
MONSPU3YeMOCTh. ['mmore3a ruOpUAM3ALMM  aTOMHBIX OpOMWTajei, Trumore3a IOJHOU
ruOpuauzanuu ['nmiecnu, reomerpuueckas popma MOJIEKYII.

11.MeToa MOJEKyASPHBIX OpOUTANIeH KaK IMHEHHOW KOMOMHAIINH ATOMHBIX OpOUTAICH.
12.3amaun mo TeMe.

13.PacTBOpBI, MPUYMHBI HX OOpa30BaHMsA, 3aKOHBI PAacTBOPUMOCTH. CrocoObl BbIpakKeHUS
KOHIIGHTpalluu pacTBopoB. Pemienue 3anad. Jucconumanus CUIBHBIX M CIAa0BIX 3JIEKTPOJIUTOB.
Honnoe npounsseieHne BOIbl, BOAOPOIHBIN OKA3aTENb.

14.I'maponus, TUNBI THAPOJIM3a, CTENEHb W KOHCTAaHTa ruaposnsa. DaxkTopsl, BIHAIOIIKAE HA
ruaponau3. CryneHuatslii Ttuaponu3. llpaktnueckoe 3HadeHue ruaponansa. KomiuiekcHbie
COEINHEHUS.

15.Koopaunanuonnas teopust Bepaepa. CTpoeHue KOMIUIEKCHbIX coeanHeHnid. HomeHkatypa
komrutiekcHbIX coeauHeHni (KC). Knaccudukamus KC. [ucconmanus KC B pacTBopax.
KoncranTa Hecroiikoctu. 3nauenue KC.

16.0OxucnurenbHo—BOoccTaHoBUTENbHBIE peakiuu (OBP). CocraBnenue ypaBHenuit OBP
METOJIOM 3JIEKTPOHHOTO OasiaHca. BakHeWIne OKHCIUTENN U BOCCTAHOBUTENN U HaIlpaBJICHUE
OBP. Biusnue cpensl Ha xapakrep nporekanus OBP.

17.OCHOBBI AIIEKTPOXUMHUH. DIIEKTPOJAHBIEC TOTSHIIUAIBI METAIIOB U (PaKTOPHI, BIUSIONIME HA MX
BenuunHy. [loHsTHE O cTraHgapTHRIX mNoTeHuuanax. [anpBaHuueckue »dneMmeHTsl. OJIC
raJIbBAHUYECKUX DJIEMEHTOB. DJIEKTPOXUMUYECKUI psl HanpsokeHu metaiios. [IpakTuueckoe
HCII0JIb30BaHNE TAJIbBAHNYECKUX JIEMEHTOB.

18.21eKTpoan3 paciuiaBoB U PacTBOPOB ANEKTPoNUTOB. KaTtoaHble U aHOJHBIE MPOIECCH MPU
INEKTPOJIN3E.

19.Koppo3us metainos. Cioco0bl 3alIUTHl OT KOPPO3UH.

Bomnpocs! 14151 3a4eTa ¢ OLeHKOM

1. p - anemenTsl cenpmoit rpymibl [ICD Menaeneena.

OO01mas xapakTepuCcTHUKa JIEMEHTOB. PacipocTpaHeHHOCTh M HaXoXJIeHue B mpupoje. [Ipocteie
BEIIECTBa, WX (u3nyeckne W XUMHUYECKHe CBoWcTBa. COEIWHEHHS TaJIOTCHOB B CTEIEHU
okucneHusi -1. Kucnoponnble cOequHEHUsI TaJlOT€HOB B CTEMNEHSAX oOKuciaeHus +7,+5,+3,+1.
N3meHeHne uX OKHCIUTENbHOM AaKTUBHOCTM M KHUCJIOTHBIX CBOMCTB. IIpumeHeHune B
MIPOMBILIIEHHOCTH.

2. p - anemenTsl mectou rpynmnsl [ICO Menaeneesa.

OO01mmas xapakTepHuCTUKA 3JIEMEHTOB. PacpocTpaHeHHOCTh M HaXOXkJIeHue B mpupoje. [Ipocteie
BeImecTBa (KUCIOpOoAd, cepa), X (U3MYeCKue W XUMHUUYecKue cBoicTBa. O30H, €ro CBOMCTBA,
nosiyueHue, npumenenue. [lepokcupl, poas B OBP.

CoenuHeHus cepbl B CTENIEHU OKUCIIEHUS -2, ojiydeHue, posib B OBP, npumenenue.
CoenuHeHus cepbl B CTENIEHN OKUCIIEHUS T 4, nonyuenue, poias B OBP, npumenenne.
CoenuHeHus cepbl B CTENEHU OKUCIEHUs +6, nonydenue, poias B OBP, npumenenue.
B3anmoneicTBre CEpHOM KUCIIOTHI C METaJIaMHd U HEMETaJUIaMU.

3. d- amemeHTHI ceibMOi U 1ecToi rpyrm [1CD.
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OO01mmas xapakTeprCcTUKa dJIEMEHTOB. PacnpocTpaHeHHOCTh U HaxoXeHue B mpupoe. [Ipocteie
BEIIECTBa, WX (u3NUecKre M XUMHUYEeCKHue cBoicTBa. COENMHEHHMs] MapraHila B CTENEHSX
okucnenus +2, +4,+6,+7. Pons B OBP, cBoiicTBa, npuMeHEHHE.

Coenunenust xpoma B cTeneHsx okucienus +2,+3,+6. CpoiictBa, mnoseaeHue B OBP,
MIPUMEHEHHUE.

4. p - aneMeHTsI niAToi rpynnsl [1C3.

OO0mmas xapakTepuCTUKa AIEeMEHTOB. PacipocTpaHeHHOCTh U HaxoXAeHHe B ipupoje. [IpocTeie
BeIIEeCTBa, UX (U3MYECKHE M XUMHUYECKHE CBoWcTBa. Asuorporus Qocdopa. AMmuak u
TUIPOKCUJ] aMMOHHS, TIOJYyYCHHE B MPOMBIIUICHHOCTH, PU3NYECKUE U XUMUYECKHUE CBOWCTBA,
npuMmeHenne. KuciaopoaHele coenuHeHus a3oTa, CBOiCTBa, noBeneHue B OBP, nmpumenenwe.
A3OTHas KUCJIO0Ta, B3aUMOJICHCTBUE C METAJNIAMU U HEMETAJUIaMHU.

Coenunenus (dochopa ¢ BomopomoM. Kucnmopomnwie coenunenus ¢ocdopa. CBoricTsa.
IIpumeHenue.

5. p —anemeHThl yeTBepTou rpymmsl [1CD

OO01mmas xapakTepHrCTHUKA dJIEMEHTOB. PacipocTpaHeHHOCTh M HaXOXJIeHue B mpupoje. [Ipocteie
BEIIECTBa, MX (PU3NUYECKHE M XMMHYECKHE CBOMCTBA. YTJIepoa M ero coeaumHeHus. KapOumsr,
knaccuukanus, npuMenenne. Kpemuwuii u ero coequnenus. [IpuMeHeHe B TPOMBIIIIICHHOCTH.
6. p — aseMeHThl TpeThel rpynmsl [1CD.

bop u ero coenunenus. [lonydenne, cBoicTBa, IpUMEHEHNE. bOpHAas KUCIOTHI U €€ COJIN.
AmoMuHIH. AMGPOTEPHBIN XapaKTep aTlOMUHUS U ero coenuHeHuil. CBoiicTBa. [Ipumenenue.

7. XuMHUs $-3JIEMEHTOB.

[IlenouyHble U MIETOYHO-3€MEIbHBIE METAJUIbI, MOJIyYeHHEe, CBOWCTBA, nMpuMeHeHne. OKCUIbl U
TUAPOKCUIBI MeTauIoB. MX cBoOMCTBa.

TecToBbI€ 3aJaHUA MO TUCIHHUIJIHHE

Ipumepul 3a0anuti 0151 nPoOGeOeHUs: NPOMENHCYMOUHOU AmMmeCmayuy no Umo2am 0C80EeHUs.
OUCYUNIUHBL (IK3AMEH)

- MeTogoM 5IeKTpOHHOTO OanaHca pAcCTaBUTh KOA(P(GUIMEHTHI B YpPaBHEHHH pPEaKIUU
KI+H202+H,S04=1,+K;S04+H,0, ko3 purmeHt nepen BOCCTAaHOBUTEIEM PaBEH:

- 3akonunte ypaBHeHue peakiun CatHNOjz(pa30)=..., MeTOIOM 3JIEKTPOHHOrO OajaHca
nondepute KOIPGUIUEHTHI, YKAXKHUTE CyMMY KO3(DQHUIMEHTOB B MpaBOl YacTH ypaBHEHUS
peaxun

- Meronom »sneKTpoHHOro ©OajaHca paccTaBbTe KOA(QGUIMEHTH B YpaBHEHHM pEaKLUU
P+HNOg3(pa36)+H,0=H3PO4,+NO wu ykaxute cymmy KO3(GOHUIMEHTOB B JIEBOH YacTH
ypaBHEHHSI.

Ouenka ypoBHs chopMHPOBAHHOCTH MPO(ECCHOHAIBLHONH KOMIIETEHIMHU

» IlpodeccuonanpHas koMmnereHIHs OyaeT cyYHTaTbCs CHOPMHPOBAHHON Ha MOPO208OM
YPOBHE NPHU HAJIMYUH MPABUIIBHBIX OTBETOB 110 TecTaM oT 35 10 59%.

» IlpodeccnonanpHas KOMIETSHIMS OyAET CUMTAThCS CHOPMUPOBAHHOU HA HPOOGUHYMIOM
YPOBHE NPU HAJIMYUH NPABUIBHBIX OTBETOB 10 TecTaM oT 60% 110 79%.

» IlpodeccunonanpHas KOMIETeHIUS OyeT CYUTATHCS CHOPMUPOBAHHON HA 6bICOKOM YPOBHE
MIpY HAJIMYMU IPAaBUIBHBIX OTBETOB 10 TecTaMm 80% u Oouiee.

Ilpu »sToM »5K3aMeH HeoOXoauMm, JHOO I TMOATBEPXKIEHUS YPOBHA  OLEHKH
chopMupOBaHHOCTH MPOPECCUOHATHPHOM KOMIETEHIIMU 10 TecTaM, JUOO0 JaeT BO3MOXKHOCTH
MOBBIIIEHUS OLIEHKH YPOBHs ¢(hOPMUPOBAHHOCTH MPOPECCHOHATEHONW KOMITETEHIINH.

14. Od0pa3oBaTe/IbHbIE TEXHOJIOTHH

B cootBerctBum ¢ TpeboBanusMu PI'OC BIIO mo HampaBleHHIO TOATOTOBKH
peanuzanysi KOMIETEHTHOCTHOTO TMOJXO0/a MPEeAyCMaTPUBAET WCIOJIb30BAaHHE B Y4EeOHOM
MpOLIecCe aKTUBHBIX U MHTEPAKTUBHBIX (JOPM B COUETAHUM C BHEAYAUTOPHOUN pabOTOi C 1ETbIO
(hopMupoBaHUS U pa3BUTHS MPOPECCUOHATBHBIX HABBIKOB 00YJarOIIETOCS.
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Tema 3ansaTus Bun 3anstus WutepakTuBHas hopma
1. Crpoenue aroma Jlexuus Merton pOOJIEMHOTO
2. CpoiicTBa  KOBaJEHTHOMN W3JI05KEHUS -
XUMHUYECKOH CBS3H CTUMYJIMPOBaHUE CTYJIEHTOB
3. OxucnuTenpHo- K CaMOCTOSITEJIbHOMY IOHUCKY
BOCCTAHOBUTEJIbHBIE pEAKLIUU 3HaHUW, HEOOXOAUMBIX IS
4. T'maponus coneit pelieHus KOHKPETHOH
5. DIEKTPOXUMHUYECKHE pOoOIIEMBI

CBOICTBa METaJJIOB

6. [aorenoBoOPOIHI,
cBolcTBa, poas B OBP

7. CoenuHeHus  ceppl B
CTeNeH OKUCJICHUS +4,
cBoiicTBa, pois B OBP

8. A30T U ero coelMHEHUs

9. lllenoyHple M IIEIOYHO-
3eMeJIbHbIE METaJLIbI

1. Pemenue  3amau  Ha | [Ipaktuueckoe 3aHsTHE Ketic-meron - OLIEHKA
9KBUBAJICHT " 3aKOH MPEUIOKEHHBIX alITOPUTMOB H
9KBUBAJICHTOB BBIOOp JIyYIIEro B KOHTEKCTE

2. Crioco0b1 BbIPAXEHUS MIOCTaBJIEHHOM MTPOOIIEMBI.
KOHIIGHTPAaLlMd  PAaCTBOPOB.

Pemenue 3a71a4 Ha

KOHLIEHTPALIUIO PaCTBOPOB
3. Ctpoenune aToma
4. Metosabl COCTaBIeHHUS U
ypaBHuBanusit OBP

B pamkax ydeGHOro Kypca NpenycMOTpPEHBI JIEKIMOHHBIE 3aHATHS C HCIOJIb30BaHUEM
MPE3CHTAINI, BBIMOJHEHHBIX B penakTope Microsoft Office Power Point 2010 mo BceM Temam
(100 %). (IIporpammuoe obecnieuenue: Microsoft Office Power Point 2010).

Takum 00pa3oMm, OOyueHHE BEIETCS C Kak IOMOINBIO TPATUIIMOHHBIX - IMACCUBHBIX
METOJIOB - YTEHHE JIEKUUH, MPOBEJACHUE MPAKTHUECKUX U JAOOpAaTOPHBIX 3aHATHHA, TaK H
AKTHUBHBIX, B TOM YHCIIC UHTEPAKTHBHBIX, OOJIBIIE MPEANOIAraloniX IeMOKPATHIYECCKUI CTUIIb,
OCHOBAHHBIM Ha CYOBEKT-CyOBEKTHBIX OTHOIICHUSX MEXAY €ro Yy4acTHHUKaMH (00y4arommMm U
oOyyaromumucs). [Ipu dreHrH MPOOIEMHBIX JICKIIMHA U TMPOBEICHUH MPAKTHUECKUX 3aHITHH C
pa300poM KOHKPETHBIX CHUTYyalluidi 00pa30BaTENbHBIA MPOIECC MPOTEKAEeT TAKMM 00pa3oM, 4TO
MPAKTUYECKH BCE O0YYAIOIIUECS OKA3hIBAIOTCS BOBJICYCHHBIMHU B TIPOIIECC TIO3HAHUS.

[lpu »TOM cCieayeT y4YuTHIBaTh, YTO KeHC-METO[ B OONbBIIEH Mepe CIOCOOCTBYIOT
(hOpMUPOBAHHUIO TAaKMX KOMIIETCHIIMH, KaK YMEHHUS BBLACNATH MPOOJIEMY U HAXOAWUTh MyTH €€
pelIeHusl, OIIEHNBATh COOCTBEHHYIO JIEATEIIEHOCTh, OTBETCTBEHHOCTD.

Takue 3aHATHS, B COYETAHUU C BHEAYIUTOPHOM CaMOCTOSITENbHON PabOTOM, MOMKHBI
(hopMHUpOBATh U pa3BUBATh MPO(HECCHOHATBHBIE HABBIKH 00YUYaIOIIETOCH.
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15. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA OIS
OBYYAIOIIUXCHA MO JUCHUIIJINHE

15.1.00s13aTeIbHBIE H3TaHUS.

1. Imuaka, H.JI. O6mas xumust: yaeonoe nmocodue / H.JI. 'muaka - M.: KHOPVYC, 2010. — 752
c. KonmnuectBo 3x3emmisipoB — 22.

2. I'munka, H.JI. 3amaum u ynpaxkaenus o oodmei xumuun / H.JI. I'muaka — M.: KHOPYC, 2012
— 240 c. Konn4ecTBo 3K3eMILISPOB — 32.

3. Ilpecc, . A. OcHoBbl 0o0miel xumun : ydebHoe mocodbue / U. A. Ilpecc. — 4-e uzm. —
Cankr-IletepOypr : XUMU3JIAT, 2020. — 352 ¢. — ISBN 078-5-93808-344-9. — Tekcr :
IJIEKTPOHHBIA // DnexTpoHHO-OmMOmmoreuHas cucrema IPR BOOKS : [caiitr]. — URL:
http://www.iprbookshop.ru/97819.html . — Pexwum noctyma http://www.iprbookshop.ru/97819
4. bapkosckuii, E.B. O0mas xumus [DaeKTpoHHBIN pecypc]: yueOHOe mocobue/ bapkoBckmit
E.B., TkaueB C.B., Iletpymenko JI.I'.— DaeKkTpoH. TeKCTOBbIE HaHHbIe.— MMUHCK: Boimmiimias
mkona, 2013.— 641 c.— Pexum mocryma: http://www.iprbookshop.ru/35509 .— 3BC
«IPRbooksy, mo maporrto.

15.2.J]lonoTHUTENbHBbIE U3IaHUS.

5. Cracp, H.®. CnpaBoyHuk 1o 0OIIeH W HEOPraHWYECKONW XUMHUU [DIEKTPOHHBIA pecypc]:
yueOHoe mocobme / Crace H.®D. — DnekTpoH. TeKCTOBble naHHbBIe. — Tomck: Tomckuit
MOJUTEXHUYECKUI YHUBEPCUTET, 2014. - 93c. - Pexum JIOCTyma:
http://www.iprbookshop.ru/34718. - 3bC «IPRbooks».

6. Jlpo3moB, A. A. Heopranuueckas xumus : yaeoHoe nocooue / A. A. JIpo3noB. — 2-e u3a. —
CapatoB : Hayunas kmwmra, 2019. — 158 c. — ISBN 978-5-9758-1753-2. — TekcT
JIEKTPOHHBIN // DnekTpoHHO-OuOnuoreynas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/81031.html. — Pexxum moctyma: st aBTOPU3MP. MMOJIb30BATEICH

MeTtoanyeckue yKa3zaHus VI 00y4alOMIMXCS 0 OCBOEHUIO TUCHMILIHHBI (MOIYJIs1)
7. PsabyxoBa, T.O. O0mas xumus. / Pa6yxosa T.O.: yuebHOe mocobue ajsi CTyJ€HTOB OYHOM U
3a04HOi (opMm oOyueHus. - DHrensc: M3n-Bo DTU (¢pumman) CI'TY umenn [arapuna FO.A.,
2018.- 48 ¢. Pexum poctyna: http://techn.sstu.ru/\WebLib/23018.pdf
8. Pabyxona, T.O. PactBopsl / PsdoyxoBa T.O., HeBepnas O.I'., fIkoBieB A.B.: yueGHOe mocoOue
JUIS CTYJI€HTOB OYHOM M 3a04HOW Gopm oOyuenus. - Durensc: M3n-sBo OTU (pumman) CI'TY
nvenn [arapmaa 10.A., 2014. - 52 c. (3 meu. n.) (apyrue) - ISBN 978-5-9905521-7-3.
KonnyectBo sx3emiuisipoB —2. Pexxum goctyna: http://techn.sstu.ru/WebLib/23019.pdf
9. Pabyxosa, T.O. OxuciauTeIbHO-BOCCTAHOBUTEIbHBIE peakiuu pactBopax /Psdyxosa T.O.:
y4eOHOE 1MOCOOHe /ISl CTYJACHTOB OYHOM ¥ 32049HOM Gopm o0yueHwus. 131.onT.quck (CD-ROM) -
Ourensc: U3n-Bo OTU (bunmman) CI'TY umenu [Narapuna 10.A., 2016. - DnekTpoHHBINA aHATIOT
MeYaTHOro U3anus. - Pexxum moctyna : http://techn.sstu.ru/WebLib/23096.pdf.
10.Ps6yxoBa, T.O. Heopranndeckasi xumusi: yaeOHOE MOCOOUE I BHITIOTHEHUS JIa00OPATOPHBIX
pabot no mucruruinHe «O0IIast ¥ HeopraHuueckasi XuMus» - DHrenbc: M3a-so OTU (punman)
CI'TY umenu 'arapuna FO.A., 2015 — 56 c. KonnuectBo sk3eMIuisipoB — 2. Pexxum goctyma:
http://techn.sstu.ru/WebLib/23017.pdf
11. Pabyxosa, T.O. DnekTpoXxuMHYeCKHEe MPOIECChl B Kypce obmeit xumuu / Psbyxosa T.O.,
Paxmerynuna JILA., SIxoBneB A.B., HeBepnas O.I'.: ydyeOHoe mocoOue Ijsi BBITOJHEHHS
1abopaTOpHBIX padoT mo mucnuiuHe «O0Ias U HeopraHUdecKass XuMus» - DHreibe: U3a-Bo
OTU (pumman) CI'TY umenu T'arapuna HO.A., 2016 — 44 c. KoanuectBo 3K3eMIUIIpOB —2.
Pexxum noctyna: http://techn.sstu.ru/WebLib/23391.pdf

15.3UHTepHET-pecypchl
14 .bubnuoreka Poccuiickoit akanemun Hayk (BAH) www.rasl.ru
15. Poccwmiickas rocynapctBenHas o6uommoreka (PI'b) www.rsl.ru


http://www.iprbookshop.ru/35509
http://www.iprbookshop.ru/34718
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16. bubmuoteka Poccuiickoro XxumMHuKo-TexHOIornyeckoro yuusepcurera um. .M. Menneneena
http://muctr.ru  /Jloknaasl  AxageMuu Hayk AKaJIeMHYECKUH HAy4YHO-U3JATENIbCKUIA,
IPOM3BOJICTBEHHO-TIONUTPAPUUECKU M KHUTOPACIIPOCTPAHUTEIbCKUI 1eHTp Poccuiickoii
akanemuu Hayk "M3matenbctBo "Hayka": M3BecTus BwIcmnX ydeOHBIX 3aBeneHuid. Cepwsi:
XuMHUsi U XUMHUYECKas  TexHosnoruss  VIBaHOBCKMM  IOCYyJapCTBEHHBIH  XUMHUKO-
TEXHOJIOTMYECKUH  yHHMBepcuTeT: KomlomaHbeil KypHan  AKaJIeMHUYECKHH  HAay4dHO-
U3/IaTeIIbCKUM, MPON3BOACTBEHHO-TIONUTPAGUIECKUNA U KHUTOPACIIPOCTPAHUTEIBCKUM LIEHTP
Poccuiickoit akanemun Hayk "M3gaTenscTBO /

17. bubnmorexka MI'Y um M.B. JlomonocoBa. Xumuueckwnii pakynprer MI'Y www.msu.ru

18. Poccwmiickas HanmonansHas 6udmmoreka (PHB) www. nlr.ru

19. www.ozon.ru/context/detail/id/946795/ yue6HuK 1o 0011e#l 1 HEOPraHMUECKOW XUMUHU

20. www.ozon.ru/context/catalog/id/1091630/ CoopHuUK 3a1a4d ¥ yIpa)KHEHHUI TI0 001 XUMUHN
JUISL CTYJ€HTOB HEXMMHUYECKHX M XMMHKO-TEXHOJIOIMYECKHX CHELMAIBbHOCTEH TEXHUYECKUX
YHHUBEPCHUTETOB.

15.4 Uctounuxku UOC
Xumus http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105

16. MarepuajibHO-TeXHHYECKOe 0OOecredeHue

1. YueOHas aynuTopusi JAjs NPOBeIeHNUs 3aHATHI JIEKIIHOHHOI0 THUIIA, IPYNIOBBIX H
HHIHBHIYATbHBIX KOHCYJIbTAIHI, TEKYIIET0 KOHTPOJS M IPOMEKYTOYHOI aTTeCTAlluU

YKOMIUIEKTOBaHA CIICIUATM3UPOBAHHOW MeOenbl0 W TEXHHMYECKUMHU  CPEICTBAMU
ob0yuenus: 20 cronoB, 40 cTyiabeB; pabodee MECTO MPEIOAABATENS;, MYJIbTUMEINIHAS JTOCKA;
npoektop BENQ 631, cucremnsiii 6mox (Atom2550/4I'6/500, kiaBuaTypa, MBIIIb),
NOJKJIFOUYCHHBIH B CETh C BBIXOJOM B MHTepHET u JocTynoM B HHGOPMAIMOHHO-
obpazoBatenbhayo cpeny OTU (pumman) CI'TY umenn 'arapuna HO.A., ydeOHO-HarsqHbIC
nocoOusi, 00eCIeYNBaIOIIIE TEMATHYCCKHIE HIUTFOCTPAIIMHY TI0 pabodei mporpaMMe JIUCIUILTAHBI

[Mporpammuoe obecnieuenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint), GoogleChrome, T1O aist My abTUMEIUIAHOM TOCKH.

2.Y4yeOHasi ayAuTOPHUA 1JIsl IPOBEAEeHUA J1a00PaTOPHBIX padoT.

YKOMIIJIEKTOBaHA CIICIUAIM3UPOBAHHOW MeOeIbl0 M TEXHHYECKUMH CpEICTBAMHU
o0yueHus: 9 cTosioB, 18 cTynabeB; paboyee MECTO IMpernoiaBaTesis; MapKepHas JJOCKa; MPOEKTOP
ViewSonic, pyJaoHHBI NPOCKIMOHHBIA 3KkpaH Lumien Master Picture, cucTeMHBIH 010K
(Atom2550/4I'6/500, xnaBuaTypa, MbIIIb) IOAKIIOYEHHBIH B CETh C BBIXOJOM B MHTepHET M
J0CcTynoM B nH(popmMannoHHo-o0pa3oBaTenbhyto cpeny DTU (punuan) CI'TY umenu 'arapuna
10.A., y4eOHO-Haris1iHble TIOCOOUS (BUIEO, ayAMO MaTepualibl, IUIAHILETHl, MAaKeThl M T.IL.),
o0ecrieunBalOie TEMAaTUYEeCKHE WUIIOCTpAllii 10 pabodeld mporpamMme JHCIUTUIAHBL,
MyabTHLIEHTpUpyra CM-6M, peakTuBbl, IITaTUBBI, COUPTOBKH, Bechl Shinko AJH-220 CE-220,
O6apomertp-anepoun, uentpudyra IJIK-2, nentpudyra IUJIK, tuTpoBampHble YyCTaHOBKH,
LITaTUBBI, SJICKTPUUECKas IUINTKA, TOCYAa XUMUYECKasi CTEKIISTHHAS, TUIaKaThl.

[Mporpammuoe obecnieucrue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint), GoogleChrome

Pabouast mporpamma mo guctmiuimae b.1.1.9 «Xumwus» cocraBieHa B COOTBETCTBUH C
TpeboBanusmu DenepanbHoro I'ocynapcTBEHHOro 00pa30BaTENBHOIO CTaHIApTa € Y4eTOM
pexomenganuii [IpOIT BO no nampasnenuto 20.03.01 «Texnochepnas 6ezonacHocTs» npoduib
«3ammTa B 4Ype3BbIYAMHBIX CHUTyallUsX, MPOMBIIUIEHHAs M IoXkapHass 0e30MacHOCTb, OXpaHa
TpyZa» U y4eOHOro IUIaHa.


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105
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Pabouyto mporpaMMy COCTaBUIIN:

Y

ke /S
K.X.H., JIOIEHT < / Hesepnas O.T'.
I.T.H., podeccop SAxosneB A.B.
K.T.H., JJOIICHT Moctosoii A.C.

17. lonno/iHeHUs1 M MI3MEHEeHHs B pa0oueil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3aceJaHuu Kadeapbl
« » 20 rojaa, npoTokos Ne

3aB. kadeapoit / /

BHecenHble n3MeHeHns yTBEPKIeHbI Ha 3acenannn Y MKH
« » 20 _ ropa, mpotokoi Ne
[Ipeacenarens YMKH / /




