MUWHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHHUS POCCUMCKOM ®EJEPAIIAN
PegepanbHoe rOCyAapCTBEHHOE ABTOHOMHOE
o0pa3oBaTe/ibHOE YUpe:KIeHne BbICIIEero 00pa3oBanusi
«CEBEPO-KABKA3CKHNW ®EJAEPAJIBHBI YHUBEPCUTET»
HHucTuTyT cepBuca, Typu3Ma u Ausaiina (puanan) CKO®Y B r. IIaTuropcke

YTBEP/XKIAIO
3am. mupekTopa 1mo yaeOHoi paboTe
NCTu/ (pumuan) CKOV B r. [Iaturopcke
M.B. MapTbIHEHKO
« » 2020 r.

PABOYASA NTPOI'PAMMA JUCHUIIJIMHBI

Hanpagnenue noaAroroBku
Hanpasnennocts ( mpoduiin)
KBanu¢uxaryst BEITyCKHUKA
®dopma o0yueHus

I'on Hawama oOyueHws
Uzyuaercs B 1 cemectpe

CoriiacoBano
3aB. BhITycKaromiel kadenpoit CtponTenbcTBa
JI.B. IITuToB
« » 2020 r.

Paccmorpeno YMK UCTu/l (punman)
CK®Y Br. [Iaturopcke
[Tpotokon Ne ot «__ » 2020 r.

[Ipencenarens YMK UCTu/l (pumman)
CK®Y Br. [Iaturopcke
A.b. HapbixHas

XUMUA

08.03.01 CrpourtenscTBO
CTpouTenbCTBO 3AaHUI U COOPYKEHHUN
bakanasp

OYHas

2020

Paspadorano

3aBeayromuii  kKadeapod  TEXHOJIOTHH
MPOJYKTOB MU TAHMS U TOBAPOBEICHUS

E.H. Xononosa
«_ » 2020 .

JloueHT Kaeapbl TEXHOJIOIMH MPOTYKTOB

MTUTaHUS u TOBAPOBEICHUS
H.B. bapa6am
« » 2020 r.

[Taturopck 2020



1. Ieap u 3a7auu 0CBOEHHUS JUCIHUILIHHDBI

[Iporpamma aucuUMIMHBI « XUMUSD» TIPEeIHa3HAUYCHA [Tl OaKaJaBpOB HAIpPaBICHUS MOATOTOBKH
08.03.01 CtpoutenbcTBo.

Heab u3yyeHus TUCHUTIIAHBI ;

-opMUpOBaHUE Y CTYJACHTOB (yHIAMEHTAILHBIX 3HAHUH B 00JIaCTH XMMHYECKUX JTHACIUTLINH;

-BBIpA0OTKAa IMPAKTHUYCCKUX HABBIKOB I10 MPUMEHEHHIO METOJIOB XMMHYECKUX HCCICIOBAaHUN IMPH
pelIeHnH TEOPETUUECKUX U TTPUKIIAIHBIX 3a/1a4.

3aoauamu oCBOECHHUS OUCIIUILIIAHEI SBJISIOTCS:

- O3HAKOMJICHHE OOYYaroUIMXCsi C OCHOBHBIMHU IOJIOKEHUSIMU XHMHUYECKOW HAyKH, a TaKKe C
HanboJiee COBPEMEHHBIMM XHMHUUYECKHMMH HCCJICOBAHMSIMH M TEXHOJOTHSMHU, KOTOPHIE TPHUMEHSIOTCS B
00J1aCTH MMUIIEBBIX TEXHOJOTHA.

2. MecTo IMCHMILUIHHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl
JucnunHa « XUMHS» OTHOCHTCS K AucnuiumHa 6azoBoit wactu OIl BO monroToBku GakanmaBpa

no HamnpasieHuto noarotopku 08.03.01 CrpoutensctBo. E€ ocBoeHune npoucxonur B 1 cemectpe.

3. CBs3b C npeaAmecTBY MMy JuCHuIJIMHAMHA
Cas31 C MpeAUICCTBYOINNUMHA JUCHUITIJIMHAMHU HET, TaAK KaK U3Yy4aC€TCA B 1 CEMCCTDPE.

4. Cs13b ¢ NOCJEYIOMMH THCHHUIIIHHAMHA
JucuunnuHa «XuMus»  3aKjaJblBa€T OCHOBY 3HAaHUM, CIIyXallluX MPOYHON HMHQPOPMAlOHHOM

0asolf Hpu H3YYEHMM JUCHUIUIMH:  CTPOUTENbHbIE MaTepualibl, IOATOTOBKA K MPOLENYyPE 3aLIUThI
BBIITYCKHOM KBaJM(UKAMOHHON paboThI U 3a11Ta BHITYCKHOW KBaJIM(UKAIIMOHHON PadOTHI.

5. [lepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yYeHHs MO IUCHUIINHE (MOAYJI10), COOTHECEHHBIX
¢ IVIAHMPYEeMbIMHU Pe3yJbTaTaMH 0CBOCHUS 00pa30BaTeJIbHOM NPOrpaMMbl

5.1. HaumeHoBaHHe KOMIETEHIINIA

Konx PopMyJIMpOBKa:

OIIK-1 CIOCOOHOCTBIO HMCITOJIh30BAaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUILIAH B
po(heCcCHOHATBLHON JEATEIbHOCTH, MPUMEHSITh METOJIBI MATEMAaTHIECKOTO aHAIN3a |
MaTeMaTUYECKOro  (KOMIBIOTEPHOTO)  MOJEIMPOBAHMS,  TEOPETUYECKOro U
AKCIIEPUMEHTAJILHOT O U CCIIeIOBAHMS

5.2. 3HaHus, yMeHUs1, HABBIKH M (WJIN) ONBIT /IeATeJIbHOCTH, XapaAKTePHU3YIOIIHE ITANbI
¢dopmupoBaHnsi KOMIETEHIIU

[Tnanupyempie pe3ysibTaThl 00 y4EHHUS 11O JUCITUTUTHHE dopMmupyembie
(MoOyITH0), XapaKTEPHU3YIOLIUE dTarbl (HOPMUPOBAHUS
KOMIIETECHIINH

3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX AUCLUIUIMH B
npodeccuoHaNbHOMN esTeIbHOCTH, METOIbl MATEMATHYECKOr0
aHaJIM3a U MaTEeMAaTUYECKOro (KOMIBIOTEPHOI0)
MO/JIEMPOBAHMSI, TEOPETUUECKOI0 M IKCIEPUMEHTATbHOT O
UCCIICIOBAHUS

OIIK-1

YMeTh: UCIOIH30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX U CIUTIUH B TPOQECCHOHAILHON
JeSITeIbHOCTH, TPUMEHSATh METOAbl MATEMAaTHUECKOTO aHAJIN3a
1 MaTEMaTHYECKOT0 (KOMIBIOTEPHOT0) MOJICIMPOBAHUS,
TEOPETUYECKOI0 U IKCIIEPUMEHTAIILHOI'O UCCIEI0BaHUs

OIIK-1




BiageTs: OCHOBHBIMU 3aKOHAMHU €CTECTBEHHOHAYYHBIX OIIK-1
JUCLUIUIMH B TPO()ECCUOHAIBHOM AeATeIbHOCTH, METOAaMHU
MaTEMaTUYECKOro aHajau3a U MaTeMaTU4YECKOT0
(KOMIIBIOTEPHOT0) MOJIETUPOBAHUS, TEOPETUUECKOTO U
HKCIEPUMEHTAJIbHOI0 UCCIIEOBAHUS

6. O6beM yueOHOI TMCUUIIINHBI/ MOTYJIA

Actp.
4acoB
O6bem 3ansruii: toro 81 u. 33.e.
B ToMm umncie ayauTopHbBIX 40,5 4.
N3 Hux:
Jlexnnit 1354
JlabopaTopHbIX paboT 274.
[IpakTrueckux 3aHsTui g,
CamocrosiTenbHON paboThI 20,5 4.
DK3aMeH 1 cemectp 20,54.

7. Couepmaﬂne AUCHUIUIMHBI, CTPYKTYPHPOBAHHO€ 110 TEMaM (pasue.ﬂaM) C YKazaHUEM KOJHUIECTBA
ACTPOHOMHUYECCKHUX YaCOB U BUJIOB 3aHATHH

7.1 TeMaTH4YeCKUH IJIAH QM CIUILITHHBI

Ne Paznen (TeMa) AUCHUTLIMHBI Peann3zyembie KonTakTHasi pagora
KOMITETEHIIUH o0y4yarommxcs ¢
npemnoaaBarejeM, 4acoB
(actp.) .
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1 cemecTp
Pa3nea 1. OcHoBHBIE 32aKOHBI H MIOHATHSI XUMHH
1 Tema 1. OcnoBuple monstusa | OIIK-1 3,0
XAMMH. 3aKoH S9KBHBAJICHTOB. 15 9,0
I'a30BEIE 3aKOHBI
2 Tema 2. Crtpoenue atoma. | OIIK-1 3,0
[lepuoanueckuii 3aKOH .M. 15 -
MenpgeneeBa
3 Tema 3. Xumuueckas  cBs3b. | OIIK-1 3,0
OCHOBHBIE XapaKTEpUCTUKHU. Bujsl 1,5 3,0
XUMHYECKUX CBSI3CH




Pa3znen 2. XuMuveckass TepMOJAMHAMMKA M KMHETHKA

Tema 4. OcuoBuble nonsarusg | OIIK-1 15 3,0
TEPMOIMHAMHUKH. Xumudeckast
TEPMOJMHAMHKA

Tema 5. XumMnueckast KHHETHKA. OIIK-1 6,0
XUMHUYECKOE paBHOBECUE 15 3.0

Pa3nen 3. PacTBopsl

Tema 6. O6mme cBoiicTBa OIIK-1 15 30 6,0
pacTBOpOB ' ’
Tema 7. PactBopsl anektponnutoB | OIIK-1 15 3.0 6,0

Pa3nen 4. OkucanTeIbHO-BOCCTAHOBHUTEIbHbIE MpPOoHECChI H IJICKTPOXUMHUICCKUEC CUCTEMBI.
9j1eMeHThI opra}mqeacoﬁ XUMHUH. Opra}mqecxne, IJICEMEHTOPraHn4Ye€CKue 1 HEOPraHu4eCKue

MOJIUMeEPbI
Tema 8. OxkucmurensHo- | OITK-1
BOCCTAHOBUTEJBHBIE MPOIIECCHI. 15 3,0 45
DJIEKTPOXUMHUYECKHUE CHCTEMbI
Tema 9. Dnementsl oprannyeckon | OITK-1
XAMUHU. Opranunueckue, 15 3.0
AIIEMEHTOPTaHUIECKU e u ' ’ 6,0
HEOPraHUYECKUE TTOJIUMEPHI
Hroro 3a 1 cemecTp 13,5 27 - 40,5
Hroro 13,5 27 - 40,5
7.2 HaumMeHOBaHHUeE U COACPKAHUE JIEKIUIH
Ne Tembl HaumeHoBaHue TeM AU CHUIIIIMHBI, UX KPATKOE COJIEpKaHUE O0beMm NuTepakTnBHA
4acoB st popma
(actp.) MIPOBENICHUS
1 cemecTp
Pasznena 1. OcHOoBHEBIE 3aKOHBI U IOHATHS XUMHHU 45
OcHOBHBbIE TOHSATHS XHMHH. 3aKOH JKBHBAJEHTOB.
I'azoBbIE 3aKOHBI
XuMHST Kak Hayka O BeIEeCTBaX, HMX MPEBpPALICHUSIX H
SIBJICHUSIX, CONPOBOXKAAIOIIUX ATU TpEBpalleHusl. 3HaAYCHUE
XUMUU B U3YYEHUH MPUPOJBI U pa3BUTHU TeXHUKHU. [loHsTHE
O MaTepud W [IBIDKCHMHM. 3aKOH COXPAaHEHUS MacChl U
1 sHeprud. OCHOBHBIC MOHSTUS: XUMUYECKHH AJIEMEHT, aTOM, 15 JeKyUst-
MOJIEKYJIa, OTHOCHUTEJIbHASI aTOMHAs U MOJEKYJsIpHas macca, npezeHmayust
MPOCTOE M CJOXKHOE BEHIECTBO, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, SKBUBAJICHT, MOJIIpHAs Macca SKBUBaJICHTA,
OCHOBHBIE  KOJIMYECTBEHHBIE  3aKOHBI  XHMHH.  3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH JKBHUBAJICHTOB, 3aKOH KPaTHBIX
OTHOWIEHUH. MeTronsl ompeneyneHnus MOJIEKYJSIDHOW H
aTOMHOM MacCCEHL.
Crpoenue aroma. Ilepuogmveckmii 3akon  JI.WU.
MenaeneeBa
9 [IpencraBnenust o crpoeHun atoma. [IpaBuna pacnpeneneHus 15 AeKYUsl -
' AJIEKTPOHOB MO MOyPOBHIM ’ npezeHmayus

OTtkpbITHE CyOaTOMHBIX 4YacTUI[ M IEpPBbIE MOJEIM aTOMa.
Atomuble criekTpbl. KBanThl 1 Monens bopa. JIBoMCTBEHHas




npupoja syektpoHa. IlpuHimun HeompenenéHHoctu B.
IeiizenOepra. VYpasHenue B. Illpenunrepa. AtomHas
opoutanp. OnekTpoHHoe o0Omako. KBaHTOBBIE 4YucCIa.
ITpuHnmn MUHHUMAJIBHON JHEPIuMu. [IpaBuiio B.
KneukoBckoro. Ilpunuun 3anpera Ilaymu. [IpaBuno I'ynpa.
[Tepuonnueckas cucrema snementoB /.M. Menjeneena

Xumuyeckas cBsizb. OCHOBHbBIE XapaKTepucTUK. Buabl

XHMHYECKHX CBSA3el

OcHoBHBIC BUIBI CBs3ei. [IpaBuio okTeTa. JHEpPrus W JJIMHA
CBSI3U. O0Oo3HaueHne  XUMHUYECKOH cBs3u. MonHas
XHUMHYeckas CBs3b. KoBaleHTHas cBsA3b, €€ CBOMCTBA.
[TonsipHOCTh KOBAJEHTHOW CBS3U. DJEKTPUUYECKUNA MOMEHT
nunojisi. MeTon BaJIGHTHBIX CBsA3eil. BajleHTHOCTL 110
3. obMeHHOMY MexaHu3My merona BC. JIoHOpHO-aKLenTOpHBIH
MeXaHu3M OOpa3oBaHUsl KOBAJIEHTHOW CBs3U. CUrma-cBs3b.
Kpatueie cBsizu. Jlenokanuszanus cBsi3u. [ uOpuauzanus
aTOMHBIX opOurtaneid. IIpocTpaHCTBeHHas KOHQUTyparus
MOJIEKYJI. DJIEKTPOHHBIE KOH puryparuu MOJIEKYI.
MexMOJIeKyJIIpHbIE CBS3M M HX BJIMSHUE Ha CBOMCTBA
BellecTB. BanaeppaanbcoBel cuiibl. BomopoaHas CBs3b.
MeTanmmdeckas CBSI3b.

15

Pa3zjnea 2. XumMuyeckasi TEPMOJIMHAMMKA M KHHETHKA

3,0

OcHOBHBIE TNOHATHA TEPMOJAMHAMHMKH. XHMHYECKAs
TePMOAUHAMMKA

OCHOBHBI€ MOHATUA XUMUYECKOW TEPMOJUHAMUKHI
DHepreTuka XMMHYECKUX MpoueccoB. OYHKIMU COCTOSHUI,
uxX o0coOeHHOCTH. BHyTpeHHss osHeprusi. OyHKIUM MYyTH.
Temmora, paGota. IlepBblif  3aKOH  TEPMOAWHAMUKH.
DHTaNbUs CHUCTEeMBbl M €€ W3MeHeHue. TenmoBod 3PQexT
XUMHUUYECKUX pEaKUuid. OHTANbIUS XUMHUYECKUX PEaAKIUU.
3akoH ['ecca. DHeprusi XUMHUUYECKOH CBSI3M. OHTAJIBIUS
($a30BBIX U MOTUMOP(HBIX TIPEBPAIICHUA

15

XuMnuyeckasi KHHeTUKA. XMMHYeCKasi paBHOBecHe
[Tonatue ckopocTH XUMHUYecKO peakuuu. OCHOBHOM 3aKOH
XUMHUYECKON KUHETUKH. DaKTOphl, BIUSAIONIME HA CKOPOCTbH
XUMHYECKON peakiuu. BiusHue KOHIIEHTpalluu peareHTOB.
Bmusuue temnepatypsl. I[IpaBuno Baut-I'odda. YpaBHeHue
Appenuyca. OHeprusi  akTuBanuu. Kartamuzatopel U
KATaJIMTUYECKUE CUCTEMbl. ['OMOr€HHBII W TeTepOreHHbIN
katanu3. CKOpOCTh XUMHUYECKOW peakuuu, OOIfe MOHATHUS.
Mertoasl peryinupoBaHus CKOPOCTH peakuuid. PeakunonHas
CIOCOOHOCTbH BEIECTB.

15

Pasjnea 3. PacTBopbl

3,0

OO0mme cBolicTBa pacTBOPOB

CaoiicTBa pa30aBiIeHHBIX PACTBOPOB HENETYYHX BEILIECTB.
Xumnueckue cucreMbl. OOIe CBOMCTBa pacTBOPOB. 3aKOH
Payns. TemnepaTypbl KUIIEHHS M KPUCTAJUIM3ALUU PACTBOPOB.
Ocmotrueckoe napienue. 3akoH Bant-I'odda.

CBOIICTBA paCTBOPOB JIEKTPOJIUTOB

15

PacTBOpBI 2/1€KTPOJIUTOB
7. AkTHBHOCTb. BoziHbIE pacTBOpHI 31eKkTposnToB. KOHCTaHTa 1
CTENeHb JuccolManuu. 3akoH pasz0aBieHus OcTBajiba.

15

JIeKYUst -
npesenmayus




AKTHBHOCTb 3JIEKTPOJUTOB B BOJHBIX pacTBopax. KucinorHo-
OCHOBHBIE  CBOWCTBAa  BEUIECTB. DIIeKTpOoNUTUYECKAS
auccouuanus Boabl. BomopoaHbiii mokazatenb. KucinotHo-
OCHOBHBIE MHIUKATOpPbl. bydepubie pactBopbl. Onpenenenue
pH Oydepubix pactBopoB. ['mnposms coneir. OO6patuMbiii u
HeoOpatuMmblii ruaponu3. Crenenp ruaposmsa. KoHcraHTa
TUAPOIIN3A

Paznen

4. OKHCJIUTEIBHO-BOCCTAHOBUTEJIBbHBIE  NPOLECCHI H

INEKTPOXUMHUICCKUE CUCTEMBI. JJ1eMeHThI oprannquKoﬁ XUMHH.
Opraanecmle, IJTEMCHTOPIraHUYICCKHE H HCOPIraHUYECKUE IOJTUMEDPDI.

3,0

OKHCIHUTEJIBbHO-BOCCTAHOBHUTEJIbHBIC IPOLECCHI.
DJIeKTPOXUMHUYECKHE CHCTEMbI

Ilonatue o crenenn okucineHus. lIlpaBuna onpeneneHus
CTEMEHE  OKUCJIEHWS aTOMOB D3JIEMEHTOB. TUIHYHBIE
OKHUCIIUTENN u BOCCTaHOBUTEIIH. Knaccudukanus
OKHUCJIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUM. Mertonsl
COCTABJICHUS OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.
INanpBannueckuit anementT. CtannaptHelie noreHuuansl OBP.
VYpaBHenue HepHcTa. DIEKTPOXUMUYECKUE CUCTEMBI. 3aKOHBI
@apages.  Ilomsatue 00  3J€KTPOJHOM  MOTEHLHUAJE.
I'anpBaHUYECKUM 3JIEMEHT Hanumsnsa-Skoou.
OnexktpoaBukymas cuina odnemeHTa. HMsmepenume OJIC
raJbBaHUYECKUX 3JeMEeHTOB. IloTeHIManbel MeTaNIM4ecKuX U
ra3oBbIX  DJIEKTPOOB. [Torenunansl OKH CIIMTENNBHO-
BOCCTaHOBUTENBHBIX JJIEKTPOJOB.

Onexrponus. [lociaenoBaTeIbHOCTD 3IEKTPOAHBIX MPOLIECCOB.
[IpuMeHeHu e AEeKTPOIn3a.

15

DJIeMEeHTBI Oprann4eckoil xumuu. Oprannyeckue,
3JIEMEHTOPraHu4YecKHe U HeOPraHu4ecKune MmoJuMepsbl
OneMeHTbl ~ OopraHuueckod  xumuu.  [IpuponHsle u
CUHTeTHYeCKue mnojuMepsl. Ilomumepsl, oauromepsl M HX
CUHTE3. [Tonmumepusanus, BUJIBI M INPUMEHEHHE.
ITonmkoHIEeHCAUs, €€ PAa3HOBUAHOCTH. XUMUYECKUE CBS3H
MEXy (yHKIMOHAIBHBIMU I'pyIIIaMH MOHOMEPOB

dopma M CTPYKTypa  MAaKpOMOJIEKY]1  IOJIMMEPOB.
Kpucraimmueckoe cocrossHue mnoiauMmepoB. dusnueckue
COCTOSIHUS aMopHBIX IIOJINMEPOB. XUMHYECKHE,
MEXaHUYECKUE M JJIEKTPUYECKHE CBOWCTBA IOJUMEPOB.
Opranunueckue IOJIyIIPOBOJXHUKH u JJIEKTPOJIUTHI.
Marepransl,  moly4aemble  Ha ~ OCHOBE  IIOJMMEpPOB.
IIpumenenue noJmMepoB

15

Hroro 3a 1 cemecTp

13,5

4,5

Hroro

13,5

45

7.3 HaumeHoBaHue J1aDOPAaTOPHBIX padoT

Ne Tembl
JTACIIUTLIT
UHBI

HaunmeHnoBanue TeM mabopaTopHBIX padboT

O0Bem
4acoB

(actp.)

WNHrepakTus
Has popma
IIPOBENICHUS

1.

JlabopatopHass pabora 1. «Kmacchl  HEOpPraHHMYECKHX

3,0




coenuHeHui» Llens paboThl: M3yduTh XMUMHYECKHE CBOMCTBA
OCHOBHBIX M KHCJOTHBIX OKCHIOB M IOJy4aeMbIX M3 HHX
TUJIPOKCUIOB, HAYYUThCS TMHCaTh YpPaBHEHHUS peakIud B
MOJIEKYJIIDHOM M HWOHHOM BHJE, IIOJy4€HUE M CBOWMCTBA
aM(OTEpHOr0 TUAPOKCUIA, TTOTYUECHINE HEPACTBOPUMBIX B BOJE
OCHOBaHUI.

JlabopaTopHast pabota 2 «OmnpeneneHne SKBUBAICHTHON MacChl
IIMHKA

Llenp paboTel: M3yuyuTh YCTAaHOBKY U METOAMKY OIMpEAeNeHUs
SKBUBAJCHTHOW MAacChl IIMHKa MO KOJMYECTBY BOAOPOJA,
BBIICJISIFOIIETOCS B XOJI€ PEAKIIUU [IUHKA C COJITHON KM CITOTOM.

3,0

3acelaHue
Hay4HOU
nabopaTropuu

JlaGopatopHas pabota 3 «OmnpeneneHue MOJIEKYIIPHOH MacChl
JUOKCUJa yriiepoa»

Ilens paboter: OnpeneneHrne MOJIEKYIIpHONW Macchl AMOKCHJA
yriepoga 1o Macce KojObsl 3amonmHeHHOH Tasom  (CO»)
1oJb3ysich ypaBHeHHeM MenpeneeBa — KnaneiipoHa.

3,0

JlabopaTopHas pabora Ned KomruiekcHbIE COeIMHEHUS

I{ens paboTsl: [ToayueHne akBakKOMIIEKCOB, PEaKITUU
tepmonu3a. 3llonyuenue akpakommiekcos Cu?* , Ni2*, Cr3*,
MOJIYYCHHE U CBOMCTBA THIPOKCOKOMIUIEKCOB OJIOBA U XpOMa,
MOJyYeHNE aMUHOKOMILIEKCOB M AIHJIOKOMIIIICKCOB, U3YUCHUE
JIBOMHBIX COJIEH

3,0

JlabopaTtopHasi pabora 5 «CKOpOCTh XMMHYECKHX PEaKIHi U
XUMUYECKoe paBHOBecHe. KaTamm3y»

Ilens pabotel: M3yueHue 3aBUCUMOCTH CKOPOCTH PEAaKIUU OT
KOHIIEH TPALIHU pearaHrTos, TeMIlepaTyphl, CTETIeHU
M3MEJIbYEHUs BEIECTBA, BIMSHUS KaTaJlU3aTOPOB Ha CKOPOCTh
peaKInu, BIMSHUS PEareHTOB M TEMIIEPAaTypbl HA XUMHUYECKOE
paBHOBEcHE.

3,0

JlabopartopHas pabot Ne 6 IIpuroroBieHue pacTBopa 3agaHHON
KOHIIGHTpaINH

Llens pabotei: [lpuroroBieHue pacTBOpa CONSIHOM KHCIOTHI
3aJJaHHOW  KOHLIEHTpalluM ¥  IPOBEpPKa  HOPMAaJIbHOCTH
IIPUTOTOBJIEHHOT O PACTBOPA TUTPOBAHUEM.

3,0

3acefjaHue
Hay4YHOU
nabopaTropuu

JlabopaTopHasi pa6ora Ne7 Peaknuum obmeHa B pacTBOpax
AJIEKTPOJIUTOB

Ilenp paGotb: WM3yuuTh peaknuum oOMEHa B pacTBOpax
AIIEKTPOJIMTOB Ha MpUMepe 0O0pa3oBaHUs TPYAHOPACTBOPHUMBIX
BEIIECTB, Ta30B, MaJOJUCCOLUUUPYIOIIEr0  AIIEKTPOJIUTA,
peaKIMK MPEeBpaLICHHs] OTHOTO MAJOPaCTBOPHUMOIO BEIIECTBA B
MEHEE pacTBOPUMOE BELIECTBO.

3,0

JlaboparopHasi pabora 8 «OKHUCIHTEILHO-BOCCTAHOBUTEIIHHbBIC
peakiuu»  llenp  paGorel:  M3ydyeHue  OKMCIMTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIMi HA IPUMEPE PEaKIHid Ha TIpUMepe
peaKknuii METAJJIOB C KHUCJIOTAaMH W IICJIOYaMH, BIIUSHUE
XapakTepa Cpedbl Ha OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIN
MPOIECC, OKHUCIUTEIbHO-BOCCTAHOBUTEIHFHYIO IBONCTBEHHOCTD
BEIIIECTB, OKHCITUTEIbHO-BOCCTAaH OBUTEIILHYIO peaxkumn
JUCIIPOPOPIIMOHUPOBAHHUS, BHYTPUM OJICKYJISIPHOM
OKHCJIUTEIbHO-BOCCTAH OBUTEIILHOM PEaKIUy.

3,0

JlaGopaTopHass pabora 9 «laJibBaHWYECKHE  DJIECMEHTHI.

3,0




Kopposzusi» Lens padotel: COOpKa ralbBAHUYECKUX JIEMEHTOB
W U3MEPEHHE HaNpsHKEHUS TajJbBAHUYECKUX  AJIEMEHTOB
MUJUIMBOJBTMETPOM, M3YyUYEHHUE DJIEKTPOXUMHUYECKONW KOPpPO3UHU
M€TaJlla, 3aIIUTHBIX CBOMCTB METAJUIMYECKUX MOKPBITUHA H
MPOTEKTOPHOM 3aIUTHI METAJJIOB OT KOPPO3UH.

HUroro: 27 45

7.4 HaumeHOBaHNe MPAKTUYECKUX 3aHATUH

JlauHbIi BUJ pabOTH HE MPETYCMOTPEH yU4eOHBIM TUIAHOM

7.5 TexHoJI0rHYeCKasi KAPTAa CAMOCTOSITeJILHOM PadoThI 00y4aroLerocs

Kombl HTorosIit CpenctBa u OO0OBeM 4acoB, B TOM YHCIIE
peannsy MPOAYKT TEXHOJIOTUU (actp.)
€MBIX Bun nesarenbHOCTH CAMOCTOS- OLICHKH CPC | KonrakrHas | Bcero
KOMIIETE CTYJICHTOB TeIBHOM pabora c
HOUA paGoTHI npernoaasare
JeM
OIIK-1 | IToaroroka K OTyer 110 Otyer 7,29 0,81 8,1
nabopaTopHeIM  pabo- | J1abopaTOPHBIM MTUCEMEHHBIN
Tam pabotam
OIIK-1 | CamocTosTenpHOoe Koncnekr CobecenoBanne | 29,16 3,24 32,4
U3y4YCHHE JIMTEPaTyphl
o Temam Ne 1-9
Hroro 3a 1 cemectp | 36,45 54 40,5
HUrtoro | 36,45 54 40,5

8. ®oHA OLEHOYHBIX CpPeICTB /AJs IMPOBeJeHUS] TeKYLIero KOHTPOJsi U IPOMEKYTOUHOI
arTecTauuu 00y4aK U XCH 10 JUCHHMILINHE

8.1 IlepeyeHb KOMMIETEHIUI ¢ YKa3aHUeM 3TanoB X ¢gopmupoBanus B npouecce ocsoenus OII BO.
IHacnopr ¢poHA2 OLEHOYHBIX CPEACTB

@oH/BI OLEHOYHBIX CPECTB, MO3BOJIAIOIINE OLEHUTh YPOBEHb CHPOPMHUPOBAHHOCTH KOMIETEH LIUH,
pa3merieH B YMK nucnumumbel « Xumus» Ha Kadenpe TEXHOJIOTUU NPOAYKTOB IMUTAaHUS U TOBAPOBEIECHUS
U TPEICTaBIIEH CICIYIOIUMHA KOMIIOHEHTAMHU

Kon Oran CpenctBa u | Bug Tun KoHTpons | HaumenoBanue
OIICHUBAEMOU | GOPMHUPO | TEXHOJIOTMH | KOHTPOJIS, (ycmuulid, OLICHOYHOT'0
KOMIIETCHIIM | BaHUS OLICHKH aTTeCTaIMs NUCbMEHHbIU  UIU | CPEICTBA
u KOMIIETE (mexywuti c
HIHUH /NPOMENCYMOY | UCNONb30BAHUEM
(Ne Hbl1L) MexXHUYeCcKUx
TEMBI) cpeocms)
OIIK-1 1-9 cobecenoBa TEKY AN YCTHBIH BOIPOCHI JIJIS
HHE cobecenoBaHus
OIIK-1 1-9 cobecemoBa TEKYIIUH MPOMEXYTOUHBIN | Bompock! k
HHUE dK3aMEHY
Bompoce! g
MIPOBEPKHU




YPOBHSI 3HAHUM

Bonpocel
(3amanus) s
MIPOBEPKHU
YPOBHSI yMEHU I
1 HaBBIKOB

8.2 Omnmcanue mokaszarejieii U KpuTepHeB OLEHUBAHMSA KOMIIETEHIMii HA Pa3JMYHBIX 3Tamax HX
(opmupoBanus, onNUcaHue WIKAJ OLCHUBAHUSA

YpoBHHU Jeckpunropsl
cdopmMupoBaHH 2 0a1a 3 f0aL1a 4 6aL1a 2 0a1a
ocTH Nupuxaropsl
KOMIIeTeHIU I
(st xaxmoun
KOMIIETCHIINH )
OIIK-1 3HaTb: OCHOBHbBIE Cnabo 3Haer 3Haer OCHOBHbIE | 3HaeT OCHOBHBIC
B o 3aKOHBI OCHOBHBIC 3aKOHBI | 3aKOHBI 3aKOHBI
a30BbIN €CTECTBCHHOHAYYHBIX | €CTECTBEHHOHAYYH €CTECTBCHHOHAYYH | €CTECTBEHHOHAYYH
JTUCIUTLIAH B BIX JIUCIMIUIAH B | bIX JHUCHUIUIMH B | bIX JUCHUIUIMH B
npogeccHoHaTbHON npodeccuoHaIbHOK | mpodeccHoHanbHON | mpodeccHOHaTbHON
NIeSITENIbHOCTH, JeSITeNIbHOCTH, JeATeNbHOCTH JeSTeNIbHOCTH,
METOJIBI METOIBI METOJIBI
MaTeMaTHIECKOTO MaTeMaTHIECKOTO MaTeMaTHIeCKOTO
aHa3a u aHaIM3a u aHaIM3a u
MaTeMaTHIECKOTO MaTeMaTHIeCKOT O MaTeMaTHIeCKOT0
(KOMITBIOTEPHOTO) (KOMITBIOTEPHOTO) (KOMIIBIOTEPHOTO)
MOJIETIUPOBAHMUS, MOJIETIMPOBAHMS, MOJIETIMPOBAHMS,
TEOPETHIECKOTO U TEOPETHIECKOTO H TEOPETHYECKOTO U
IKCIIEPUMEHTATBHOTO | IKCIIEPUMEHTAIbHO IKCIIEPUMEHTATBHO
HCCIIeIOBAHMS TO UCCIeIOBAHUS IO MCCIIE0BaHHS
Ymetn: He ymeer | Ymeer Ywmeer
HCIIOJIE30BATh HCIIOJTb30BATh HCTIOB30BATh HCTIOTb30BATh
OCHOBHBIE 3aKOHBI OCHOBHBIC 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX | €CTECTBEHHOHAYYH €CTECTBCHHOHAYYH | €CTECTBEHHOHAYYH
JTUCIUTLIAH B BIX JUCIMIUIAH B | bIX JUCUUIUIMH B | BIX JUCOUIUIAH B
npo(eCcCHOHATBHOI npodeccroHanbHOi | MpodeccHoHaNbHOM | MPOdheCCHOHATBHOM
JIeSITEITbHOCTH, JIeSITEITbHOCTH, JeSITeIBHOCTH JIeSITENTbHOCTH,
NPUMEHATH METO/IbI NOPUMEHATH MECTOIbI NPUMEHATE METOBI
MaTeMaTH4eCKOTo MaTeMaTH4eCcKOTo MaTeMaTHYECKOTO
aHaM3a u aHAIM3a u aHaAIM3a u
MaTEeMaTHIECKOTO MaTeMaTHIEeCKOro MaTeMaTHYeCKOro
(KOMITBIOTEPHOT0) (KOMITBIOTEPHOTO) (KOMITBIOTEPHOT0)
MOJIETINPOBAHMYS, MOJIETIPOBAHMS, MOJICIHPOBaHHS,
TEOPETHYECKOTO U TEOPETHYECKOTO U TECOPETHYECKOTO U
HKCTICPUMEHTAIBHOTO | HKCIICPUMEHTAIBHO HCCIIeIOBAHUS
HCCIIeTOBAHMUS T0 MCCIICAOBAHHS
Baaners: He Brazeer | Brmanmeer Bnaneer
OCHOBHBIMU OCHOBHBIMH OCHOBHBIMU OCHOBHBIMHU
3aKOHaMHU 3aKOHAMH 3aKOHAMH 3aKOHAMH
€CTECTBCHHOHAYYHBIX | €CTECTBEHHOHAYYH €CTECTBCHHOHAYYH | €CTECTBEHHOHAYYH
JTUCIATLUIAH B BIX JUCIMIUIAH B | bIX JHCHUIUIMH B | bIX JUCHUIUIMH B
npodeccruoHansHON npodeccHoHansHONW | MPOQecCHOHATEHOH | MPoQecCHOHATBEHOM
NIeSITEIbHOCTH, JeSITENIbHOCTH, JeSTebHOCTH JeSITeNIbHOCTH,
METOJIaMH MeToJlaMU MeToJaMU
MaTeMaTHIECKOTO MaTeMaTHIECKOTO MaTeMaTHIECKOrO
aHanm3a u aHaIM3a u aHaIM3a u
MaTeMaTHYECKOTO MaTeMaTHIEeCKOT0 MaTeMaTHYeCKOTro
(KOMITBIOTEPHOTO) (KOMITBIOTEPHOTO) (KOMITBIOTEPHOTO)
MOJIETIUPOBAHMS, MOJIeIIMPOBAHMS, MO/JIETIMPOBAHMS,
TEOPETHYECKOTO U TEOPETHYECKOTO U TEOPETHYECKOTO U
IKCTIEPUMEHTATBHOTO | IKCIIEPUMEHTAIbHO IKCIIEPUMEHTAIBHO
MCCIICIOBAHUS 0 MCCIICIOBAHUSI 0 MCCIICJOBAHUS
OIIK-1 3HATh: OCHOBHBIC 3HaeT: OCHOBHbBIC
3aKOHBI 3aKOHBI




IToBBITICHABIH €CTECTBCHHOHAYYHBIX €CTECTBCHHOHAYYH
JICIATIIMH B BIX JMCIUIUIAH B
npo¢ecCHoHaTbHON npodecCHoHaTbHON
JIeSITEIILHOCTH, JIeSITEIILHOCTH,
METOJIBI METOJIBI
MaTeMaTHIECKOTO MaTeMaTHIECKOTO
aHaIu3a 1 aHaIu3a 1
MaTeMaTHIECKOTO MaTeMaTHIECKOTO
(KOMITBIOTEPHOT0) (KOMITBIOTEPHOTO)
MOJIETIUPOBAHMUS, MOJIETIMPOBAHMS,
TEOPETHIECKOTO U TEOPETHIECKOTO H
IKCIIEPUMEHTAIILHOTO JKCIIEPUMEHTAIILHO
HCCIIeIOBAHUS TO MCCIEIOBAHUS
YMmeTn: Ymeert:
HCIIOJB30BATh HCIIOJIB30BATh
OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAY THBIX €CTECTBEHHOHAYIH
JUCLHUIIIINH B bIX JUCLMIIJINH B
npogeccuoHaIbHON npodeccHoHaIbHON
JIeSITEIILHOCTH, JIeSITEIILHOCTH,
MPUMEHATh METOIBI HMPUMEHSATh METOIBI
MaTeMaTHIECKOTO MaTeMaTHIECKOTO
aHa3a u aHaIN3a "
MaTeMaTHIECKOTO MaTeMaTHIECKOTO
(KOMITBIOTEPHOT0) (KOMITBIOTEPHOT0)
MOJIETIUPOBAHHUS, MOJETMPOBAHUA,
TEOPETHIECKOTO U TEOPETHIECKOTO U
9KCTIEPUMEHTAILHOTO IKCIIEPIMEHTAIEHO
HCCIIeIOBAHUS TO HCCNEIOBAHUS
Baagern: Buaageer:
OCHOBHBIMU OCHOBHBIMU
3aKOHAMU 3aKOHAMU
€CTECTBCHHOHAY THBIX €CTECTBEHHOHAYIH
JIICLIATLIMH B BIX JIMCLUIUIAH B
npo¢ecCHoHaTbHON npodeccHoHaTbHON
JIeSITENILHOCTH, JIeSITEIIbHOCTH,
METOJIaMU METoJlaMU
MaTeMaTHIECKOTO MaTeMaTHIECKOTO
aHajIM3a u aHaIM3a U
MaTeMaTHIECKOTO MaTeMaTHIECKOTO
(KOMITBFOTEPHOTO) (KOMITHEOTEPHOTO)
MOJCIIMPOBaHuA, MOJCIIMPOBaHNA,
TEOPETHIECKOTO H TEOPETHIECKOTO H
IKCIIEPUMEHTATIHLHOTO JKCIIEPUMEHTAIIBHO
HCCIIEI0BaHUS 0 UCCIIeIOBaHUSA

Onucanue MKaJIbl OIEHUBaAHUS

B pamkax peHTHHroBOH CHUCTEMBI YCIIEBAEMOCTb OOYYAlOIIMXCS MO KaXAOW AMCLMILIMHE OL€HUBAETCS

XO0J1€ TEKYIIErOo KOHTPOJISL U MPOMEKYTOYHOM aTTECTALUH.
Tekyumuii KOHTPOJIb
PeiiTuHroBasi oueHKa 3HAHUI CTyIeHTA

Ne /it Bun nesaTeabHOCTH CTYACHTOB Cpoku KommuectBo
BBIIOJIHEHUS 6aioB
1. CobOecenoBanue 1o teMam 1-3 6 Heneis 15
2. CobOecenoBanue no temam 4-7 10 menens 20
3. CobecenoBanue mo remMmam 8-9 16 "enens 20
Hroro 3a 1 cemecTp 95
Hroro 55

MakcuManbHO BO3MOXHBIM 0Oalil 32 BECh TEKYIIUA KOHTPOJIb YCTAHABJIMBAETCS pPaBHBIM S5.
Tekymiee KOHTPOIBHOE MEPONPUSATUE CUUTAETCS CAAHHBIM, €CIIM CTYIEHT IOJIy4WJ 3a HEro HE MeHee
60% OT YCTaHOBJIEHHOIO JJIsI JTOr0 KOHTPOJS MaKCHMajbHOro Oamna. PelTuHroBwlii  Gai,



BEICTaBJIIEMBIN CTYACHTY 3a TCKyLICC

YCTaHOBJICHHBIC Fpa(I)I/IKOM KOHTPOJIbHBIX

KOHTPOJIBHOE  MEpONpHUsiTHE, COaHHOE CTYIAEHTOM B
MEpOIPUITUA  CPOKH,  OIpeneNsieTcs  CIEAYIOLUM

oOpa3zom:
YpoBEeHb  BBITOJHEHUS KOHTPOJIBHOTO PelitunroBenii  Gasn B % ot
3a/laHus MaKCHMAaJIbHOTO 0alijla 3a KOHTPOJIbHOE 3aJJaHHe)
OTIngIHbII 100
Xopommui 80
Y 10BJIETBOPUTENHHBIN 60
HeynoBneTBopuTenbHbIN 0

IIpomexyrouHas  arrecranus

B ¢opMe OSK3aMeHa  NpPEAyCMAaTPUBACT  MPOBEACHUE

00s13aTEIPHON JK3aMEHAIMOHHOW Tpouenypbl | omeHuBaercs 40 Oammamu u3 100. B cnyuae ecnm
PEUTHHTOBBIA Oaym CTyJIEeHTa IO JIUCIHUIUIMHE IO HWToraM ceMecTpa paBeH 60, To mporpammoi
aBTOMaTU4eCKH J00aBisiercs 32 mnpeMuanbHbIX Oaja W BBICTABISAETCS  OIEHKA «OTIUYHOY.
[TonoxuTenbHBIA ~ OTBET CTyJEHTA Ha JK3aMEHE OLIEHMBACTCS PEUTUHTOBBIMH OajjiaMH B
muamazoHe ot 20 mo 40 (20 < Svxz < 40), omenka wmenbme 20 0OamioB CcYUTAETCH

HEYJIOBJIETBOPUTEIILHOM.

Illkana coomeemcmeus peﬁmuHeogozo banna sxzamena S-O6aunbHOU  cucmeme

Peitmunzoevtit 6ann no oucuuniune Ouenka Ho 5-6annvHoull cucmeme
35-40 OTIMYHO
28-34 Xopo1o
20-27 Y 10BJI€TBOPUTEIHHO

HtoroBas oOIeHKa IO [AWUCHUIUIMHE, UW3y4aeMOW B OJHOM CEMECTpe, ONpeNeNseTcs IO CyMMe
O0ayuioB, HaOpaHHBIX 3a paboTy B TEYEHUE CceMecTpa, M OayioB, TMOJIYYEHHBIX HpH cAaue

OK3aMcCHa:

[lkana nepecuema peumureo08020 6ania NO OUCYUNTUHE 8 OYEHK)

no 5-0anbHolU cucmeme
PeiiTMHrOBBIN 02J1J1 110 JMCUMIINHE Ouenka Ho 5-0a/UIBHOM cHCTeMe
88 - 100 OTimyHO
72-87 Xopo1io
53-71 Y 10BIETBOPUTENLHO
< 53 HeynosnersopurenbHo

8.3 TunoBbie KOHTPOJIbHbIC 3aJaHUS HJIU

HHBbI€ MaTe€pHaJIbl, Heo0XoauMble JJsl OleHKH 3HaHI/Iﬁ,

yMeHHﬁ, HABBbIKOB H (PI.]'[PI) onbiTa JACATCJIBHOCTH, XAPAKTEPUIYHIIHUX ITallbl (l)OpMHpOBaHI/IH

KOMIIeTeHI Uil
Bormpocs! k ak3ameny (1 cemectp)

Bonpocs! 11 mpoBepKu ypoBHS 00y4E€HHOCTH

Ba3oBblii ypoBeHb

3HaTh:
1. VYrnepox u ero cBoiictBa. HaxoxaeHnue B mpupoje, Gu3ndeckue, XaMU4ecKue CBOIICTBA.
ITpumenenue.

2. Oxcunsl yriepoja. YrojbHasi KUCIOTa

3. Conu yronpHOM kucnoThl. KauecTBeHHas peakiiys Ha KapOOHAT-UOH

4. Kpemuuii u ero cBoiictBa. Haxoxknenue B mpupone, ¢uanyeckue, XUMUUYECKHE CBOMCTBA.

[Ipumenenmue.

5. Oxcun kpemuus (IV) u kpemHueBast Kuciaora



6. IloHsATHE O KOJUIOMIHBIX PACTBOPAX

7. Conu KpeMHHEBON KHUCIIOThI

8. [Ilomydenue cTekia v IEMEHTa

9. Tlonoxenue merajuioB B nepuoanyeckoit cucreme .M. Menneneena
10. ®dusnyeckue cBOWCTBAa METAIJIOB

11. XuMuyeckue cBOiCTBa METAIIJIOB

12. MeTanmsl 1 CIIJIaBbl B TEXHUKE

13. OcHOBHBIE CITOCOOBI MOJYICHUS] METAIIIIOB

14. Koppo3us meTannos

15. 3ammra ot KOppo3uu

16. O0miast xapakTepuCTUKA TOATPYTIIIBI JIUTHS

17. Hatpuii u xanuii. Haxoxnenue B mpupose, Gpuznyeckue, XUMUYECKUE CBOMCTBA.
18. Enkue menouun

19. Comm HaTpus u Kaus

20. O0mias XxapakTeprCTUKA TOATPYIIIBI OepHiLns

21. Kamprwmii. Haxoxnenue B npupose, pusndeckne, XkMHUIECKUE CBOMCTBA.
22. Oxcu ¥ THIPOKCH]T KAJIBITHS

23. Conu xanpIus

24. %KecTKOCTb BOJBI M CITIOCOOBI €€ yCTPaHEHHS

25. O0mras xapakTepuCcTUKa MOATPyNIbl 6opa

26. Amomunuii. Haxoxxenue B npupoze, pusnueckue, xumuueckue cBoiictsa. [lomyuenue.
27. OKcHa v TUAPOKCUT ATTFOMUHHUS

28. IIpuMeHeHne aTOMUHUS U €T0 CIIJIaBOB

29. O0mras xapaKTepuCTUKA MOATPYIIIBI XpoMa

30. Knaccuduxarus BemiecTs. AlIOTpoOIus

31. OTHOCHUTENIBbHAS ATOMHAs Macca

32. OTHOCHTENbHAS MOJIEKYJISIpHAs Macca

33. Mous. Monsipaast macca

34. Xumuaeckue 3HaKkH, (HOpMYJIIbl M YpaBHEHUS

35. Xummnueckue peakiun. Kinaccudukanus peakmid.

36. 3aKOH COXpaHEHHUsI MacChl BEIIECTBA

37. 3aKoH MOCTOSIHCTBA COCTABa

38. 'a3oBbIe 3akOHBI. 3aKoH ABOrajpo. MossipHbIil 00beM rasa

39. Otkprite .M. MenaeneeBbIM MepHOAMYECKOTO 3aKOHA

40. Ilepunognueckas cuctema /.M. Menneneesa

Vmern,

Bianers:

OO1ue cBoiCcTBa HEMETAIIIOB

Bopopon. @usnueckue 1 XxuMudeckue cBorcTBa. [Ipumenenue.
Boma. ®usnueckre 1 XUMHYECKHE CBOMCTBA.

OOm1as xapakTepUCTUKA MOATPYIIIBI TaJIOT €HOB.

Xiop. Haxoxnaenue B mpupoJie, MoaydeHue, IPUMEH CHHE.

Xiop. PU3nyecKrue 1 XUMUYECKUE CBOMCTBA,

XJIOPOBOJIOPOJ U COJIIHASL KUCJIOTA.

Conu constHOM KMCIIOTBI, KAUECTBEHHAs PEAKIIUS Ha XJIOPUJ HOH.

© NSO WD

®dtop, OpoM U HOJ.



10.006m1as XapakTepycTUKA MOATPYIIBI KMCIOPOIa
11. Kucnopog u ero cpoiictBa. HaxoxnaeHue B mnpupope, IMosydeHue, (u3nyecKue, XUMUYECKUE
cBoiictBa. [Ipumenenue.
12. Cepa u ee cBoiictB. HaxoxaeHnue B mpupoje, moiaydeHue, (Hu3nvecKne, XUMHUUYECKUE CBOMCTBA.
[Ipumenenmue.
13. CepoBomopon u cyiabhuasl. Haxoxaenue B mpupone, MoiydyeHue, (u3nyecKue, XUMHUYECKUe
cBoiictBa. [Ipumenenue.
14. Oxcun cepsl (IV). CepHucras xkuciora
15.0xcun cepsl (VI). Cepnast kucnora
16.CBolicTBa CEpHOI KUCIIOTHI U €€ MPAKTUYECKOE 3HAUCHHUE
17.Conu cepHoii kucnotsl. KauecTBeHHas peakuus Ha Cyab(haT-HOoH.
18.001as xapakTepucTHKa MOATPYIIBI a30Ta
19. Azor. HaxoxaeHue B npupoze, pusnueckue, XuMuieckue cpoicrna. [Ipumenenue.
20. Ammuak. ®usznueckue, XMuMHYECKHE CBOKCTBA. [[puMenenue.
IToBbIIEHHBIN YPOBEHb
3HaTh
1.5InepHas Moaenb CTpOeHUsI aTOMOB
2. CocraB aTOMHBIX siiep. SImepHbIe peaKuu
3. CoBpeMeHHast MOJIETb COCTOSIHHS DJIEKTPOHA B aTOME
4. CrpoeHue 3JIeKTPOHHBIX 000JI04E€K aTOMOB
5. DnexTpoHHbIE GOPMYIIBI
6. Teopernueckoe 000CHOBAHHE MEPHOAUUECKON CHCTEMBI JIEMEHTOB
JA.N. MenneneeBa
7. llepumommueckuil 3aKOH U EPUOANYECKas CUCTEMA 3JIEMEHTOB B CBETE YUCHUS O
CTPOEHUHU aTOMOB.
8. IlepronnyHOCTH CBOWCTB ATOMOB.
9. 3HaveHWe NEPUOIMYECKOr0 3aKOHA U TEOPHU CTPOEHUS aTOMOB.
10. OcHOBHBIE KJIaCChl HEOPraHUYECKUX COEAMHEHUN. MeXayHapoaHas HOMEHKJIATypa.
11. Oxcuapl ¥ TUAPOKCHABI XpoMa
12. XpoMaTsl U IUXPOMATHI
13. O6mas xapaKkTepuCTHKA MOATPYIIIHI Kele3a
15. XKenezo. Haxoxnenue B ipupoje, pusndeckue, XaMUIECKUE CBOICTBA.
15. Coenunenus xene3a. KauectBeHHbIe peakiuu Ha KaTUOH kene3a I1 u katuon xenesza I11.
16. JlomeHHBIIi TIpoIIecC.
17.Yyryn u cranu.
18. ATOMHO-MOJIEKYJISIPHOE YYCHHUE B XUMHUH
19. Xumuueckue 3J1eMeHTHI
20. Xpom. Haxoxnaenue B npupose, puznyeckue, XMMUUECKHE CBOICTBA.
YMeTh,
Bnanern:
1. Xumudeckre OCHOBBI IPOM3BOCTBA AaMMHAaKa
2. Conu aMMOHHUS M X CBOMCTBA, KAUYE€CTBEHHAS PEAKITUS
3. Oxcupsl a30Ta
4. AzotHas kuciorta. Pusndeckne, XuMHU4IecKue cBoiicTa. [Ipumenenue.
5. B3auMonelicTBre a30THOM KUCJIOTHI ¢ METAJIJIAMH U HEMETAJIIIAMU
6. Conu a30THON KHUCIIOTBI



7.Docdop. Haxoxaenue B ipupoje, Gpusndeckre, XaMU4deckie cBoicTa. [IpuMeHeHue.
8.0kcuabl pocdopa u pochopHbie KUCIOTHI

9. MuHepanbHbIe YI00peHUs

10.061mas xapakTeprcTuKa HOArPYIIbl yriepoaa

8.4 Meroanyeckue MaTepuasbl, ONpeleisiiOIIMe NPoLeIypbl OLICHUBAHUS 3HAHMIL, yMeHMii, HABBIKOB M
(WJ1M) OMBITA JeSITETHHOCTH, XaPAKTEePU3YIOILHUX 3Tanbl (JopMUPOBaHMSI KOMIETeHI U

Texymias arrecranusi CTYJEHTOB IPOBOAUTCS IperogaBaTesieM, BEAyIUM JJabopaTOpHBIE 3aHATHUS IO
mucuurimHe B Gopme cobecemoBanus. Jlomyck K 1abOpaTOpHBIM paboTaM MPOMCXOAUT MPH HAIUYUHU Y
CTyZIEHTa BBINIOJIHEHHOW 1a0opaTopHOW pabOTHl U OTYETa. 3aIMTa OTYeTa MPOXOJUT B (opme mokiaaa
CTYJICHTA IO BBIMOJHEHHON paboTe U OTBETOB Ha BOIPOCHI MIPEIOAaBATEII.

MakcuMmasabHOE KOJMYECTBO OajUIOB  CTYACHT MOJy4aeT, eciid O(pOpMIIEHHE OT4YEeTa COOTBETCBYET
YCTAQHOBJICHHBIM TPEOOBAaHUSM, a OTYET IOJHOCTBIO pAacKpbiBaeT cyTh paboTel. OCHOBaHUEM ISt
CHIKCHUEM OIICHKH SBIISIOTCS:

- HapylLIeHHE IpaBul 0(OPMIIEHHS OTUYETA 10 BBIIIOJIHEHOH padore;

- HECTIOCOOHOCTh CAMOCTOSTEIbHO XUMHUECKH OIHMCATh X0/ PEAKIIUH;

- cnaboe 3HaHUE TeMbl U OCHOBHOM TE€PMHUHOJIOTHH.
OTtuer MOXeT ObITH OTIPaBIIEH Ha AOPAOOTKY B CIEAYIOIINX CIyJasx:

- HEBEPHOE HANMCAHUE XUMUYECKUX YPaBHEHHIA,

- HETIOJIHOCTBIO BHITNIOJIHEHHBIE 33/1aHUS;

- OTCYTCTBHE BBIBOJIOB I10 pe3yJibTaTaM padoT.
Kpurepun onieHHBaHUs Pe3yIbTaTOB CaMOCTOATEIBHOW PaOOTHI MpHuBeaeHbl B DOH/IE OIEHOYHBIX CPEICTB
M0 JUCHUTLINHE « XUMUS».

9. MeToauyeckue yKazaHus JJis 00y4al0UUXCs 10 OCBOEHUIO TUCUMIIINHBI

Ha mnepBoM »sTame HeoOXOAMMO O3HAaKOMHUTbCA C pabodeil mporpaMMoil AMCHUIUIMHBL, B KOTOPOU
pPacCMOTPEHO cojiepKaHuE TeM J1a00paTOpPHBIX 3aHATHUH, TEMbl M BHJIBI CaMOCTOSITENBbHON paboThl. Ilo
Ka)XJIOMY BHJIY CAaMOCTOSITEIbHON PaOOThI MPEAyCMOTPEHBI ONpeneiéHHbIe (POPMBI OTIETHOCTH.
JInst yCHemHoro OCBOCHUS TUCIUIUIMHBI, HEOOXOIUMO BBIMTOTHUTH CIIENYIOMME BHUJIIBI CAMOCTOSITEIHHOM
paboThl, UCIIOIB3YSl PEKOMEHIYEMbI€ UCTOUHUKU UH(OpMAIUU

PexoMenayemble MICTOYHUKH HH(popManuu
Ne | Buabl caMOCTOSITEILHOM PadoThI (Ne ucrounnka)
n/n Ocuosuas | Jlononuu- | Meronu- | Wntepuer-
TEJIbHAsA qeckKas peCypChI
1. | CamocTosiTeIbHOE H3yYeHHE JTUTEPATYPHI
Tema 1. OCHOBHEIEC HOHATHS XUMHU. 3aKOH 13 14 12 12
9KBUBAJICHTOB. | 'a30BbIE 3aKOHBI
2 | Tema 2. Ctpoenue atoma. [lepumogmaeckuii 13 14 12 12
3akoH /.. Menneneepa
3 | Tema 3. Xumunueckas cBsizb. OCHOBHBIE
XapaKTEepPUCTUKU.  Buapl  XMMHYECKHX 1-3 14 1,2 12
cBsI3eH
4 | Tema 4, OcHOBHBIE MOHATHSA
TEPMOIUHAMHUKH. XuMHu4ecKas 1-3 14 1,2 1,2
TepMOAUHAMHUKA
5 | Tema 5. Xumuuaeckas KUHETHKA. 13 14 12 12
XuMHyecKasi paBHOBECHE
6 | Tema 6. OOmMe CBOMCTBA pAaCTBOPOB 1-3 14 1,2 1,2
7 | Tema 7. PacTBOpBI 371€KTPOIUTOB 13 1-4 12 12




8 | Tema 8. OKHMCIUTEILHO-
BOCCTAHOBUTEILHBIE MIPOILECCHI. 1-3 14 1.2 1.2
DJIEKTPOXUMHUYECKUE CUCTEMbI

9 | Tema 9. DnemMeHTH OPraHUYECKONW XUMUH.

OpraHuueckue, 3JEMEHTOPraHWYECKUEe | 1-3 14 1,2 1,2
HEOPraHUYECKUE MOIMMEPBI
2. | IloaroroBKa K J1a00pPATOPHBIM
! patop 13 14 1,2 1,2
3AHATHAM

10. YuyeOHo-MeTOANYECKOE M HH(OPMALMOHHOE 00ecnevyeHne JUCHUIIINHBI

10.1. TlepeyeHb OCHOBHOW ¥ J[ONOJHUTEJIBLHOW JIMTEPATYpPbl, HeO0X0AMMON VI OCBOCHHUS
AUCHUILTAHBI

10.1.1. [lepevyeHb OCHOBHOI JINTEPATYPHI

1.Mapmankun, M. @. Xumus : yae6. nocodue / M.®. Mapmankun, 1.C. I'puropsn, /I.H. Kosanes ; Ces.-
Kag denep.yn-1. - CraBponons : CKOV, 2015. - 228 c. - [Ipun.: c. 221-225. - bubmumorp.: ¢. 220-221
2.Xaxanuna, T. . Opranmveckas xumus : yue0. mocobue / T.M. Xaxanmna, H.I'. OcunenkoBa, A.A.
I'ypckas ; mox pen. T.U. Xaxanunoi. - M. : Beicmas mkomna, 2009. - 396 c. - (OcHoBBI Hayk). - bubmuorp.:
c.396. - ISBN 978-5-9692-0310-5

3.I'mmuka, H. JI. O6mas xumus : [yued. mocodbue] / HJL I'muuka. - M. : KHOPYC, 2014-2010- 752 c. : uo. -
Mpun.: c. 721-724. - bubmuorp.: c. 725-726. - ISBN 978-5-406-03623-5'muuka, H. JI. OGmas xumus :
[yae6. mocodue] / HJI. I'munka. - M. : KHOPVYC, 2014. - 752 c. : un. - [Ipun.: ¢. 721-724. - buGauorp.: c.
725-726. - ISBN 978-5-406-03623-5

10.1.2. IlepedeHb 10NOTHUTEILHOM JIUTEPATYPHI

1.Yukun E.B. Xumus [DnexkrpoHHslil pecypc]: yueObHoe nocobue/ Yukun E.B.— DnexTpoH. TekcToBble
nanHble.— Tomck: ToMCKUIl TOCyAapCTBEHHBI YHUBEPCUTET CHUCTEM YIPABJICHUS U PaJUO3JIEKTPOHUKH,
Onb Konrent, 2012.— 170 ¢.— Pexum noctyna: http://www.iprbookshop.ru/13873.— DBbC «IPRbooksy,
0 TIAPOJTIO

2.I'abpuensn, O. C. O0mas u Heopranudeckast xumus : yued. mocodue / O.C. I'abpuenss, M.I'. Octpoymos,
ETI. Typbuna. - M. : Axkanemus, 2011. - 480 c. - (bakanaBpuar). - Ha yueOnuke rpud: Jomn.YMO. -
buGmumorp.: c. 479-480. - ISBN 978-5-7695-8133-

3. Ilonkos, B. A. O6mas xumusa. buodusnueckass xumusi. XuMUsI OMOTEHHBIX AJIEMEHTOB : YYEOHMK IS
By30B / B.A. ITonkos, FO.A. Epmos, A.C. bepasun ; non pea. F0.A. Epmosa. - 9-e u3n. - M. : KOpaiir,
2012,2011. - 560 c. : un. - (bakanaBp). - Ha yuebnuke rpud: Jon.MO. - bubmumorp.: c. 548-548. - ISBN
978-5-9916-1667-6

4.Eroposa, O.A. Xumus. Koncnexr nexkuuit ans cTyeHToB | Kypca nHx’eHepHoro (paxyJpTeTa HalpaBleHUN
UMB, UJIb : yuebHoe mocodue / O.A. Eroposa, O.B. KoBanpuykoBa. - M. : Poccuiickuii yHHUBEPCHTET
npyx0s1 HapomoB, 2011. - 156 c. - ISBN 978-5-209-03615-9 ; To xe [DnexrponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &id=116319 (05.06.2015).

10.2. Ilepeyenbp y4eOHO-MeTOAMYECKOI0 OOecmeYeHHUs] CAMOCTOATEJbHOH PadoThl 00y4arOUMXCsl MO
AUCHUILINHE

1.Meromuueckne yKa3aHHS IO BBINOJHEHHIO JIA0OPATOPHBIX pabOT IO AMCHUIUIMHE « XUMHUS» IS
crynentoB HanpasiaeHus noarotoBku 08.03.01 CtpourenbcTBo.

2.MeToauueckue yKazaHus s OOYYaroMMXCsl MO OpraHU3allii U MPOBEIEHUI0 CaMOCTOSTENbHON paboThI
0 AUCIHUTIIMHE « XUMUSI» I CTyAeHTOB HanpapieHus noarotoBku 08.03.01 CtpoutenbCcTBo.

10.3. Ilepedyenr pecypcoB HH(POPMAINMOHHO-TEJEKOMMYHHKAIIMOHHOH ceTn  «VHTepHeT»,
HEeO00XOIUMBIX /IJIsl 0CBOEHUS TUCIUITHHBI

1. «YHuBepcurerckas oubnuoreka online». OTKpbIT gocTyn K 0a30B0it kosuiekiuu DbC «YHuBepcuTeTcKast
oubmoreka online» (6omnee 24 000 uznanuii). http://www.biblioclub.ru

Jor. Ne 128-04/16 ot 23 mas 2016r.

2.9BC «IPRbooks». : http://www.iprbookshop.ru .JTor. Ne2039/16 ot 27 anpens 2016



11. Ilepeyenb HMHGPOPMANUOHHBIX  TEXHOJOTHH, HMCHOJb3YeMbIX TPH  OCYILIECTBJIEHUH
00pa3oBaTeJIbHOIO Mpollecca MO AUCHUILIMHE, BKJIKYas NepevyeHb MPOrpaMMHOI0 odecneyeHUsl H
HH(OPMALHOHHBIX CIPABOYHBIX CHCTEM

Hnpopmayuonnsie mexnonozuu: He NPELyCMOTPEHO

Hngpopmayuonunsie cnpasounsvie cucmemol: He IPELYCMOTPEHO

Hepeqeub npopamMmmnoco obecneuenus u uu¢0p.uauuonnb1x CHpABOYHbBIX cucmem:

1. Microsoft Windows Professional Russian Upgrade/Software Assurance Pack Academic OPEN 1 License
No Level — muuensus Ne 61541869

2. Microsoft Office Russian License/Software Assurance Pack Academic OPEN 1 License No Level —
muneH3us Ne 6154186912, Onucanne MaTepHaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI /15
OCylIeCTBJIeHHsI 00pa30BaTEIbLHOI0 MPoLecca Mo JUCIHHUILINHE.

[Ipn u3y4eHnn U CIUILTAHBI HCTIOIB3YIOTCS:

Ayn. 321 — nabopatopusi o011el, HEOPraHNYECKON, aHATUTHYECKON XUMUHU, PU3UKO-XUMHUECKUX METO/I0B
aHajM3a —UIs MPOBEAEHUsS JTAOOPAaTOPHBIX PaOOT, TEKYLIEro KOHTPOJS M MPOMEXKYTOYHOM aTTeCTalluu -
akBagucTHILIIITOp [19-4; anemomerp a5ekTpoH KpbuibyaThiii AII-1M-1; Becsl 1abopaTopHble paBHOILIEUNE
BJIP-200; rurporpap M 21A; mucrumstop A-10; nosumerp JABI'-04A; monomerp M-500; mokcmerp-
spkomep TKA-04/3; mukpockon buomen 6; MuKpockorn gabopaTOpHBI OMHOKYJISIPHBIA C OCBETHTENIEM
BUOME/I-1; mukpockon C-11; neur mydenpHas MUMII; pedpakromerp UPD-454652M; pH metp pH 410;
pH-merp-tepmomerp  «Hutpon-pH»; cnektpodporomerp  CD-2000-02;  crepusmzaTop; CTOJI
anTuBUOparmonubli  (rpanut) 600*%400*760; cronsl maGopaTopHble Ui KaOWHETa XUMHH; CTOJ
MEIULUHCKAN NHCTpyMeHTaIbHBIN; TepMmocTaT TCBJI-80; Tepmoctat TC-40; ycTaHOBKa TUTpOBabHAs HA 6
oropetok; dortokoropumetp orodnekrpuueckuit KOK-3-01; xomomunpank Indesit ST 145; xomonumpHIK
buptoca 6-1; neatpudyra OITH-3; mkad megumuuckuii 2-x ctB. [IIM-2; mkad MeTUIMHCKHUNA 1)1 TTOCY/IbI;
mkad meaunuHckui IIMM-1; mkad cyxoBoznymmnsii [IICBJI-80 (KacumoB); mkad LIB-2 BRITSXKHOI C
MOWKOH; MyJlIbTUMEANITHOE 000opyaoBanue HOYyTOYK Acer Aspire, 15,67, Intel Core I 3, RAM 2 Gb, HDD
320 Gb; myasTumenuiinbiil npoektop Acer PD 120 D DLP; yueOnas mebennb; yaeOHO-HATIISAIHBIE TTOCOOUS.
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