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1. INTAHUPYEMBIE PE3YJIbTATHI OBYUEHUS 10 JUCHUIIVIMHE (MOAYJIIO), COOTHECEHHBIE C
IJIAHUPYEMBIMU PE3YJIbTATAMMA OCBOEHMSI OBPA3OBATEJIbHOM ITPOT'PAMMBbI

1.1. ]_[eJ'II)}O OCBOCHHS JUCIUIUIMHBI «XUMMS» SBJISCTCS IO3HAHHUE MaTepuaJIbHOIro Mupa, XUMHYECKOU (bOpMI)I JABWKCHUS MaTCPUUN
U 3aKOHOB €€ pPAa3BUTUA U HUCIOJIL30BAHUE OBTUX 3aKOHOB B cBoei HpaKTH‘ieCKOﬁ JACATCIILHOCTH, MNOJYYCHUE OCHOBHBIX
TCOPETUUCCKUX 3HAHUH 110 KypCy XUMHUU.

1.2. 3aaalm OCBOCHMS NUCHUIUIMHBI: TOJTYUYCHHUC HABbLIKOB BbLIITIOJIHCHUS na60paTopHHx pa60T; YMEHUE pClIaTh TUIMOBLIC 3aJlavu U
nmucaTtb ypaBHCHUS peaKHHﬁ; (bOpMPIpOBaHI/Ie HaBbIKOB XHMMHWYCCKOI'O MbIIIJICHHA, CIIOCOOHOCTH K aanLHeﬁmeMy
caMoo6pa30BaHmo 1 UCIOJIb30BAHUIO IMOJTYUYCHHBIX 3HAHUH U yMeHI/Iﬁ B U3YYCHUMU MOCICAYIOIMINX TUCHUILIINH.

1.3 Komnerennnu o0y4yaromerocsi, GopmMupyembie B pe3yJbTaTe 0CBOCHHUS AUCHUILINHBI (MOLYJIS)

OIIK-1 CpocofeH pemaTh HH:KEHEpHbIe 331a4d B NPo¢ecCHOHANBHOH [eATeJbHOCTH ¢ HCIO0Jb30BAHHEM METO0B
€CTeCTBEHHBIX HAYK, MATEMAaTHYeCKOIr0 aHAJIN3a U MO/IeJIUPOBAHNA.

Huauxarop |[OIIK-1.2. TIpuMensieT MeTOJbI TEOPETUYECKOTO M IKCIIEPHMMEHTALHOTO MCCIIEOBAHMS OOBEKTOB, MPOLECCOB,
SIBJICHUH, IPOBOJIUT SKCIIEPUMEHTHI 0 33/IaHHON METOAMKE U aHAJM3UPYET UX PEe3yJIbTaThl

Huauxartop |OIIK-1.3. 3HaeT oCHOBHBIE MOHATHS M 3aKOHBI XMMHH, CIIOCOOEH OOBACHATH CYI[HOCTh XMMHYECKUX SBJIEHUH M
[IPOLIECCOB

B pe3yabTare 0ocBOeHUS JUCHHUILINHBI 00y4arOIIHiics JOKEH:

3HaTh:

(OCHOBHBIC 3aKOHBI OpFaHI/I‘ICCKOﬁ n HeOpFaHI/I‘{CCKOﬁ XHUMUH, KJ'IaCCI/I(bI/IKaL[I/I}O A CBOWCTBAa XUMHUYECKHUX OJICMCHTOB, BCHICCTB U
COCHHHQHHﬁ, METOABI TEOPETHYECKOTO M OKCIIEPUMEHTAIIBHOI'O HCCICAOBAHUSA, PECAKIIMOHHYIO CIIOCOOHOCTH BCMIECTB, CPEACTBA
KOMHB}OTCpHOﬁ TEXHOJIOTHH B 00JIaCTH XUMUWH, Cl)yHI[aMCHTaJIBHBIe KOHCTAHTbI XHUMHWH, MCTOIbI XAMHUYIECKON I/II[GHTI/ICI)I/IKH.HI/II/I
BCIICCTB, HOBEHIIINE OTKPBLITHA XUMHU U HNEPCIICKTUBBI UX HCIIOJb30BaHUSA B TCXHHUKE, (byH[[aMeHTaJ'[LHOe CIANHCTBO €CTCCTBCHHBIX
HaYyK, HC3aBCPUICHHOCTHL C€CTCCTBO3HAHUA W BO3MOXHOCTU €TO L[am,Heﬁmero pa3BuUTUA . OCHOBHBIE  3aKOHEI Opl"aHH‘IeCKOﬁ n
HeOpFaHI/I‘IeCKOﬁ XHUMHH, Knaccmbnxaumo M CBOMCTBAa XUMHYECKHX 3JICMCHTOB, BCIICCTB U COC,HI/IHGHHﬁ, METOAbI TCOPETUUCCKOTO U
OKCIICPUMCHTAJIbHOTO HCCJIIEAOBAaHNA, PCAKIHMOHHYIO CIIOCOOHOCTH BCLICCTB, CPCIACTBA KOMHL}OTepHOﬁ TEXHOJIOTHU B 00J1acTH
XUMHHU, (byH[[aMeHTaJ'ILHI)Ie KOHCTAHTbl XUMHH, MCTOIbI XUMHYECKOMN I/I,HCHTI/I(I)I/IKB.HI/II/I BCIICCTB, HOBEHIIINE OTKPBITUA XUMHU U
TICPCIICKTHUBLI UX UCIIOJb30BaHNSA B TEXHUKE, Q)yHﬂaMeHTaJ'II)HOe C€ANHCTBO €CTCCTBCHHLIX HAYK, HE3aBECPIICHHOCTh €CTCCTBO3HAHUS U
BO3MOXHOCTH €T0 z[aJILHeﬁmero pa3BUTUA

YMmers:

HCIIOJIB30BaTh OCHOBHBIC DJIEMCHTAPHBIC METOAbI XUMHUYCCKOT'O UCCICIOBAHUA BEIICCTB U COCTMHEHUH

Baanern:

WHCTPYMEHTAPUEM I PEIICHUSA XUMUYECKUX 3a1a4

2. MECTO JUCHUTIJIMHBI (MOYJISA) B CTPYKTYPE OBPA3OBATEJIBHOW MPOTPAMMBI

Kox
JUCHHUILTHH HaumenoBaHue QUCHHUILTHHBI
bl

Koab! ¢popmMupyembix
KOMIIeTeHI Ui

2.1 OcBanBaemMasi JUCIUILINHA

b1.0.07 Xumus OIIK-1

2.2 TlpenmecTBy0LIMe TUCHUILUINHBI

Tpe6yIOTC$I 3HaHUA MMPOTrpaMMblL cpe,uHeﬁ HIKOJIbI ITIO MaTCMAaTHUKCE, (1)I/I3I/IK6, XHUMHH, a
TAKXKE OOIIOJHUTCIIbHBIC 3HAHWA 110 MAaTCMaTUKCE! ﬂI/I(i)(i)epeHI_[I/IaJ'H)HOC n
HUHTETPAJIbHOC UCHUCIICHUSA

2.3 OcBauBaeMble NAPaLIeJbHO JUCUMIJIMHBI

b1.0.11 ®duzuka OIIK-1
2.4 IMocaeayomme TUCHUTINHBI

b1.0.28 WHnxeHepHas 3K0JI0TUs OIIK-1

b1.0.04 BbesonacHOCTh XKU3HEACSITEIBHOCTD VK-8

3. OPBEM JJUCHUIIIMHBI MOAYJIA) B 3AYETHBIX EJJUHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHNYECKHUX YACOB, BBIJIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
TMPENNOJABATEJIEM (IO BUJIAM YYEBHBIX 3AHATHUI) 1 HA CAMOCTOSATEJBHYIO PABOTY
OBYYAIOIINXCS

3.1 O6beM quCHMILTUHBI (MOYJIS) | 33ET

3.2 PacnpenesneHue aKaJileMM4eCKUX YacOB MO ceMecTpaM/KypcaM M BUAAM YUeOHBIX 3aHATHI

Bua sansTuii Ne cemectpa (1151 0¢0) / kypea ( anas 3¢o)

1 2 3 4 5 6 7 8 9 10 Hroro
y|po|y|Pi|y y [Pl Pl PI|Y PII PILJL
YII | PIT, P i i PI1, YII VII | PII, i
Al a(naln|"™ nla 1 aln| "M A A
KonrakTHas padora: 54,2 |54,2 54,2 54,25
5 5 5
Jlekyuu 18 |18 18 |18
Jlabopamopnvle 18 |18 18 |18




Ilpaxmuyeckue 18 |18 18 |18
Koncynemayuu 0,25(0,25 0,25 (0,25
Hno.paboma
Kourpoab
Cam.pabora 53,7 53,7 53,7 (53,75
5 5 5
UTOoro 108 (108 108 (108
3.3. ®opMBbI KOHTPOJISI H BUABI CAMOCTOATEIbHOI padoThl 00y4a0Ierocs
Dopma Cemectp HopMbl BpeMeHH HA CaMOCTOSITEIbHYIO Pa00Ty 00y4al0NIerocst
KOHTpoJs  |(odo)/ Bua paboTst HopMel BpemeHn, yac
Kypc(3d ITonroroBka Kk JEKIIASIM 0,5 gaca Ha 1 yac ayIUTOPHBIX 3aHATHH
0)
JK3aMeH - [MoaroToBka K mpakTUYECKUAM/ JIAOOPATOPHBIM 1 yac Ha 1 yac ayTUTOPHBIX 3aHITUN
3aHATHIM
3auer ¢ 1 [MoxroToBka k 3a4ery 9 gacos (0¢o)
OLICHKOM
Kypcosoii |- BeInonHeHne kypcoBoro npoexra 72 gaca
MPOEeKT
KypcoBas |- BrimonHenmne KypcoBoit paboTs 36 gacos
padora
Kourpoabn |- BrImosHeHUE KOHTPOILHOM PabOTHI 9 gacoB
asi padora
PT'P - Brmoxaenne PI'P 18 gacos
Pedepar/acc|- Brmmonnaenue pedepara/scce 9 gacoB
e
4. CTPYKTYPA U COAEP KAHUE JMCHUIIIUHBI (MOAYJIS)
Kon HaunMeHoBaHue pa3iesioB U TeM Bua |Cemectp| K-Bo |Komme| Jlureparypa Yacel B
3aHATH 3aHATH | /Kype | aK.4acoB - HHTEPAKTHBHOM
| A TeHUH dhopme
"
K-Bo Dopma
aK.4aco | 3aHATUS
B
Paznen 1. OcHOBHbIE OHATHS U
3aKOHBI XUMHH.
1.1 |OcHOBHBIC XMMHWYECKHE TOHSITHS: MOJb,| Jlek. 1 2 OIIK-1| JI1.1J11.2J11.3
aTOMHass ~ Macca, MOJIsIpHas — Macca. JI2.1-J12.5, M1-
OcCHOBHBIE XUMHYECKUE 3aKOHBI: MI10,
COXpaHEHHE MACCHhI, IOCTOSTHCTBO COCTaBa D1-D4
BEILECTBA. DKBUBAJIEHT. 3akoH
SKBHBAJICHTOB. OcCHOBHEIE KJIaCCHI
HEOPTaHMYECKUX COeauHEeHui.  Pacuer
SKBUBAJICHTHBIX ~ MacC  NPOCTHIX H
CJIOKHBIX COCJIMHCHHI.
1.2 |Onpenenenue XMMUYECKOTO dKBUBajeHTa. | [I3 1 2 OIIK- | JI1.1JI1.2 JI1.3
1 JI2.1-J12.5, M1-
M10,
21-54
1.3 |Onpenenenue sKBUBAJIEHTa U JIp. 1 2 OIIK-1| JI1.1J11.2 JI1.3
SKBUBAJIEHTHON MacChl METalIa 1o JI2.1-J12.5, M1-
BOJIOPOLY. M10,
31-54
Pa3gen 2. OcHOBBI XUMHYeCKOit
TePMOAUHAMUKHT
2.1 |DHepreTHKa XMMHYECKUX MPOIIECCOB. Jlek. 1 2 OIIK-1| JI1.1J11.2 JI1.3
BHYTpeHHSS YHEPTUS, SHTAIBIIHSL. JI2.1-J12.5, M1-
Outponus, sueprust [ m6oca. MI10,
HanpaBneHHOCTL XUMMYECKUX ITPOIECCOB. D1-24
2.2 |PacdeTsl IO ypaBHEHUSAM XUMHUUECKUX I3 1 2 OIIK-1| JI1.1JI1.2J11.3
peaxiui. JI2.1- JI2.5, M1-




M10,

21-24

2.3 |OnpenencHue TEIIOBIX 3 dekToB JI3 OIIK-1| JI1.1J11.2 JI1.3

XMMUYECKHUX PEaKIUH. JI2.1- JI12.5, M1-
M10,
21-24

Paszngen 3 OcHOBBI XHMHY€ECKOM

KHHETHKH.

3.1 |CkopoCTh XUMHUYECKUX PEAKIUH 1 Jlek. OIIK-1| JI1.1J11.2 JI1.3 Amnanu3
METO/IbI €€ PETYJINPOBAHUS. XUMUYECKOE JI2.1-J12.5, M1- KOHKPETH
paBHOBecHe. PaBHOBecUE B reTEPOre€HHBIX MI10, BIX
cucremax. Peakmmonsas criocoOHOCTh J1-24 CUTYyalun
BEIIIECTB.

3.2 |DakTophl, BIHSIONIHE HA CKOPOCTh I3 OIIK-1| JI1.1 J11.2 JI1.3
XUMHUUYECKOH peakuuu.llenHblie peakuuu. JI2.1-J12.5, M1-

M10,
21-24

3.3  |CkopoCTh XUMUYECKUX PEAKIUH. JIp OIIK-1| JI1.1J11.2 JI1.3

XUMHUYECKOE PAaBHOBECHE. JI2.1- J12.5, M1-
M10,
21-24

Pasnen 4. . Ilepuoanyeckasi cucremMa u

CHUCTeMATHKA 3JieMeHTOB. CTpoeHnue

atoma. OCHOBHBIE XapaKTEPUCTHKH

3J1eMEHTOB.

4.1 |CrpoeHue aTroma. KsanToBo-| Jlek. OIIK-1| JI1.1J11.2 JI1.3
MeXaHH4YeCcKast MO/JIETh aTroma. JI2.1-J12.5, M1-
KopnyckyisipHO-BOJIHOBOM JyaJIu3M. M10,

DONEeKTPOHHBIC 000JI0YKH aTOMOB. 1-P4
KBantoBbie uuncia. [lopsgok 3anosHeHHst

2JIEKTPOHHBIX 000I0ueK: npuHIun [laymu,

npaBwio ['yana, npaBwia KiiedkoBckoro.

DIICKTPOHHBIC CEMEUCTBA IIEMEHTOB.

4.2 |CtpoeHHe MHOTOJIEKTPOHHBIX aToMoB.| [I3 OIIK-1| JI1.1J11.2 JI1.3 Ananu3

DIIEKTPOOTPULIATETBHOCTD. JI2.1-J12.5, M1- KOHKPETH
M10, BIX
D1-24 CUTyalun
4.3 |CrpoeHue aToMa XUMHUYECKOTO dyieMenTa. | JIp. OIIK-1| JI1.1 J11.2 JI1.3
JI2.1- J12.5, M1-
M10,
31-54
Paspen 5. Xumuueckasi cBsi3b U
CTpOeHUEe MOJIEKYJI

5.1 |CoBpemeHHbIe IpeAcTaBIeHuUs o pupojae | Jlek. OIIK-1| JI1.1 J11.2 JI1.3

XUMHI9IecKoil cBs3u. Onpenenenne u JI2.1-J12.5, M1-
OCHOBHBIC XapaKTEPUCTHKH XUMHYCCKON M10,
cBsi3u. Meroz BaneHTHBIX cBsizeit (MBC). D1-24
MeTo 1 MOJIEKYJISIPHBIX OpOuTanen

(MMO). IlpocTpaHcTBEHHAs CTPYKTYpa
MOJIEKYJI. JIUMOIbHBIE MOMEHTHI CBSI3¢H U
Mouiekys. Bogopoanas cBsizb. Curma u
[TH- CBS3M.

5.2 |O6ume cBoiicTBa pacCTBOPOB. Y paBHEHUS I3 OIIK-1| JI1.1J11.2 JI1.3
2JIEKTPOIUTUUECKON JUCCOLUALIH. JI2.1- JI2.5, M1-

M10,
21-24

5.3 |KoBaseHTHasi, HOHHAsl ¥ BOJOPOAHAS JI3 OIIK-1| JI1.1J11.2 JI1.3
XUMUYECKast CBA3b. THIIbI JI2.1-J12.5, M1-

KPUCTAININYECKHUX PEIIECTOK. MI10,
31-54
Pa3nen 6. PacTBopbl.

6.1 | CrocoObl BeIpaXeHHsI KOHIICHTPAINH Jlek. OIIK-1| JI1.1J11.2 JI1.3
[pacTBOPOB. 3aKOHBI PACTBOPOB IS JI2.1-J12.5, M1-

C1a0BIX AMEeKTpOoInuTOB. [IprMeHeHne MI10,




3aKOHOB K CHJIBHBIM 3JICKTPOJIUTAM.
DNEKTPOIUTHYECKAS AUCCOIMALIHS.
CrereHb IUCCOIHAI[H, KOHCTAHTa
[ICCOLUAIINH, H30TOHHMYESCKUI
KkodQdunreHT. loHHO-MONeKyIsIpHBIe
peakiu. DISKTPOIUTHIECKAs
mrcconumanys Bosl M pH cpensl.
['uaponus conei.

31-04

6.2  |DnekTposMTHIeCKas TUCCOIMAIINS. IIs. OIIK-1| JI1.1J11.2 J11.3
Peakiun nonHoro ooMeHna JI2.1-J12.5, M1-
M10,
21-54
6.3 |Bomopoanslit mokazareins. ['uaponus JIp. OIIK-1| JI1.1J11.2 JI1.3
coliei JI2.1-J12.5, M1-
M10,
21-54
Pazngen 7. OxkucanreabHO-
BOCCTAHOBHTEJIbHBIE MMPOLECCHI
7.1 |IloHsATHE O CTENEHU OKUCIIECHHS Jlek. OIIK-1| JI1.1J11.2 JI1.3
3JIEMEHTOB B CO€IMHCHHSIX. JI2.1-J12.5, M1-
OKHCINTENHHO-BOCCTAHOBUTEIIBHbIC M10,
CBOMCTBA MPOCTHIX BEIIECTB U 91-24
XAMHUYECKUX COCTUMHEHUH.
OKHCIHATENFHO-BOCCTAHOBUTEIEHBIE
peakuuu. HanpasieHHOCTD
OKHUCITUTEIIFHO-BOCCTAHOBUTEIBHBIX
peaximii. CTaHIAPTHBIE 3JEKTPOTHBIE
noreHimansl. opmyna Hepuera.
7.2 |PactBOphl. Onpenenenre KOHIEHTPauu IIs. OIIK-1| JI1.1J11.2 JI1.3 Ananu3
pactBopa. JI2.1-J12.5, M1- KOHKPETH
M10, BIX
21-24 CUTyalun
7.3 |OKucIuTENHLHO — BOCCTAHOBUTENILHBIE JIp OIIK-1| JI1.1JI1.2J11.3
peaxIum. JI2.1-J12.5, M1-
M10,
31-54
Pazgen 8. /IlucnepcHblie cucTemMbl.
8.1 |/lucnepcHbIe CHCTEMBI, UX Jlex OIIK-1| JI1.1 J11.2 JI1.3
KIaccH(pUKaIMK, METOABI OIyYCHHUS. JI2.1-J12.5, M1-
Y CcTOHYMBOCTH AUCTIEPCHBIX CUCTEM U M10,
CIIOCOOBI X CTAOWIIM3AIlNH J1-P4
8.2 |CBs3aHHOAMCIIEPCHBIC CUCTEMBI. 113 OIIK-1| JI1.1J11.2 J11.3 Ananms
DakTopbl, BIUSIOLIUE HA Ielle- U JI2.1-J12.5, M1- KOHKPETH
cTyIaHeoOpa3oBaHHe. M10, BIX
21-04 CUTyalun
8.3 |OnTHyeckue CBOWCTBA KOJUTOMIHBIX JIp OIIK-| JI1.1J11.2 JI1.3
CHCTEM. DIIEKTPOKUHETHUECKHE SBIICHUSI. 1 JI2.1-J12.5, M1-
M10,
21-54
Pa3gen 9. Koppo3ust meTajios
9.1 |Koppo3sust MeTasioB: Jlek. OIIK-1| JI1.1J11.2 JI1.3
JIEKTPOXUMHUYECKAs U Ta30Basl, JI2.1-J12.5, M1-
nokasaTenau Koppo3uu. Bunel M10,
ANEKTPOXUMHUIECKON KOPPO3UH: D1-24
00pa3oBaHUe rajlbBAHMYECKOW TapBI,
KOHIICHTPAIIMOHHOM STYEHKH, KOPPO3UA
OJT TeficTBHEM Oy KIAIOIIUX TOKOB.
MeToap! 3aIUTH OT KOPPO3UH:
MTOKPBITHS, HHTHOUTOPEI KOPPO3HH,
ANEKTPOXUMHUYIECKAs 3aIIUTA.
9.2 |Koppo3swus MeTamioB 1 60pb0a ¢ HeH. 1. OIIK-1| JI1.1 J11.2 JI1.3
JI2.1- J12.5, M1-

M10,




21-04
9.3 | XuMmHuecknue CBOMCTBA METaJIOB. JIp. 1 2 OIIK-1| JI1.1J11.2 JI1.3
J12.1- JI12.5, M1-
M10,
21-04
Paznes 12. IloaroroBka K 3aHATHSIM
11.1 |IToaroroBka K JIEKIIHSIM. Cp. 1 9 OIIK-1| JI1.1J11.2 J11.3
JI2.1- JI12.5, M1-
M10,
21-54
11.2  |IToaroroBka K 1aOOpPaTOPHBIM 3aHITHSIM Cp. 1 18 OIIK-1| JI1.1JI1.2J11.3
JI2.1- JI2.5, M1-
M10,
21-54
11.3 |IlogroroBka K NPaKkTHYECKUM 3aHATUSIM Cp. 1 18 OIIK-1| JI1.1JI1.2J11.3
JI2.1- JI12.5, M1-
M10,
21-04
11.4 |IlogroTroBka K 3a4eTy C OIICHKOH Cp. 1 8,75 OIIK-1| JI1.1J11.2 J11.3
J12.1- JI2.5, M1-
M10,
31-04

5. POHJI OEHOYHBIX CPEJICTB

5.1. llepeyens KOMNeTEeHIUI ¢ yKa3aHUeM 3TanoB UX GopMUPOBaHUS B MpoLecce 0CBOEHUSI 00pa30BaTeIbHON NPOrpaMMbl

OCHOBHBIMU dTanamMu (OPMUPOBaHHMs KOMIIETEHIMHA B paMmMKax JUCHUUIUIMH BBICTYNAET [OCIEI0BATEIbHOC HU3YyUCHHE
COJIEPKATENBHO CBA3aHHBIX MEXTy co00i pa3/ienoB (TeM yIeOHbBIX 3aHSATHIT), KOTOPBIE OTPaXXEeHHI B paserne 4.

Mannua OLCHKH Pe3yJbTaTOB Oﬁy‘-lel-[l/lﬂ mo TUCHHUIIJINHE

Kox
KOMIIETeHIH Jeckpuntopnl OuneHouHble cpeacTBa/POpPMBbI KOHTPOJIS
"
Ortuer no
Omnpoc | TecroBo | nmabGoparopH Paz6op u anamus 3auer ¢
o e ol / KOHKPETHBIXCUTYa .
TEOpPUU | 3aJaHue | MPaKTHYECKO Ui OICHKOH
i pabore
OIIK 1 3HaeT + + +
ymeeT + +
BJajieeT +

5.2 Tloka3aTeJiu U KPUTEPHHU OIEHUBAHUSI KOMMETEeHIIHIA

KPUTEPUHN ®OPMHUPOBAHMUS OLEHOK 11O TEKYIHEMY KOHTPOJIIO (OITPOC 11O TEOPHUN)

«OTauyHo» (5 0aNIOB) — MONYYAIOT CTYJCHTHI C MPABHJIBHBIM KOJMYECTBOM OTBETOB HA 3aaBacMble BOIPOCHI — HE
MeHee 95% ot obmiero 00bEMa 3aTaHHBIX BOTIPOCOB.

«Xopomo» (4 6aia) — NOMYYAIOT CTYASHTHI C MPAaBHIBHBIM KOJIHYECTBOM OTBETOB Ha 3a/aBaeMbIe BONPOCH — HE MEHEe
75% ot obuero 00bEMa 3a1aHHBIX BOTIPOCOB.

«YnoBierBopurtebHO» (3 0amia) — MONYYalOT CTYACHTBl C MPABWIBHBIM KOJNHMYECTBOM OTBETOB Ha 3aj1aBaeMbIC
Borpockl — He MeHee 50% oT obmiero o0bEMa 3aJaHHBIX BOTIPOCOB.

«HeynossierBopuresibHO» (0 0aIJIOB) - MOJTYYAIOT CTYACHTHI C MPABUILHBIM KOJIMYECTBOM OTBETOB HA 33/[aBaeMble
Bompockl — MeHee 50% ot obrmero o0bEma 3a1TaHHBIX BOTIPOCOB.

KPUTEPUUA ®OPMUPOBAHUSA OIIEHOK IO BBITIOJTHEHUIO TECTOBBIX 3ATAHU

«OTanyHo» (5 6aITIOB) — MOMYYArOT CTYJCHTHI C IPABWIBHBIM KOJIMYECTBOM OTBETOB Ha TecTOBBIE Bompockl — 100 — 90%
oT 001Iero 00bEéMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«Xopomio» (4 6amta) — MOTy4aroT CTYAEHTHI C IPaBIIIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOIPOCH — 89 — 70% ot
o01ero o0bEMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.

«YIOBJIETBOPHUTEIBLHO» (3 0aJuia) — MOJTyYaroT CTYICHTHI C IPABUIIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC BOTIPOCHI —
69 —40% ot obmrero 06bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«HeynosiaerBopureabno» (0 0amioB) - MOIYYarOT CTYICHTHI C NPABUIBHBIM KOJHYCCTBOM OTBETOB HAa TECTOBBIC
BoOIpockl — MeHee 39% ot ob1iero o6bEMa 3aJaHHBIX TECTOBBIX BOITPOCOB.

KPUTEPUU ®OPMUPOBAHUS OLIEHOK IO 3AIIIATE JJABOPATOPHOI/ IPAKTUYECKOM PABOTHI

«3auTeHON» TIOJIy4aroT CTYJACHTBI, BBIIIOJTHUBIOINEC BCC (1)1/131/111e01<1/1e M3MCPCHUA B COOTBCTCTBHUE C Tpe6OBaHI/IﬂMI/I




nmabopaTopHO#l/ MpaKTH4ecKoil padOoTHL, MPaBIILHO BBIIIOJHMBIINE BCE HEOOXOAWMBIE pacdeTsl 1Mo 00paboTKe pe3ylbTaToB
M3MEpEHUN B COOTBETCTBHE C TPeOOBaHMSAMH padOThl, OGOPMHUBIINE OTYET O BBITOJHEHHH pPaOOTHI B COOTBETCTBHH C
MPEABSBISIEMBIMUA TPEOOBAHHUSMH, B KOTOPOM MPE/CTABICHBI BCE PE3yJbTaThl M3MEPEHHH, CIeTaHbl BCe HEOOXOJMUMbIC PACUEThI
0e3 apu(pMeTHIECKIX OMHUOO0K, CIETaHBl 0000IaroIINe BEIBOIBI, a TAK)KE TPAaMOTHO OTBeTHBIIHE Ha 60% U Ooiiee TeOPeTHIECKUX
BOIPOCOB MPEToJaBaTesl 10 TeMe TaHHOW paboThI.

«He 3auTeHO»» MOYyYarOT CTYICHTHI, HE BBHIIOJHUBIINE BCe (PH3MUCCKUE M3MEPECHHUS B COOTBETCTBUE C TPEOOBAHUSIMH PAOOTEHI,
n100 HE BBHIMOJHMBIINE TPABHIBHO BCE HEOOXOIUMBIC PAcHeThl 10 00pabOTKe pe3y/IbTaTOB HM3MEPEHHH B COOTBETCTBHE C
TpeboBaHUAMU PabOTHI, 1100 HE OPOPMHUBIIHE OTYET O BHIMTOJTHEHHH PAOOTHI B COOTBETCTBHH C TPEABSIBISIEMBIMU TPEOOBAaHUSIMH,
6o He oTBeTHBIINE HA 60% 1 O0JIee TEOPETHIECKIX BOIIPOCOB IIPEIIoIaBaTess 1o TeMe TaHHOI paboThI.

KPUTEPUU ®OPMHUPOBAHUS OIIEHOK ITO PA3EOPY KOHKPETHBIX CUTY AU

«Ot1anyHo» (5 0ammoB) — CTYOEHT paccMaTpHBaeT CHTYallMi0O Ha OCHOBE IIEIOCTHOTO MOAXOJa M TPHYUHHO-
CJIEZICTBEHHBIX CBA3EH. D(P(PEKTUBHO pPaCTIO3HAET KIFOUYEBEIE TPOOIEMBI M OTIpeIeIsIeT BO3SMOKHBIE IPUIMHBI NX BOZHUKHOBEHUS.

«Xopomo» (4 Ganna) — CTyJEHT IEMOHCTPUPYET BBICOKYIO MOTPEOHOCTh B JOCTHKEHHH ycnexa. Onpenernser riaBHylo
LIeJIb U TIOJLEIIH, HO HE YMEET pacCTaBiIsATh IIPHOPUTETHI.

«YnoBiaerBopuTeabHO» (3 Oayuia) — CTYACHT HAXOJUT CBSI3M MEXKAY JaHHBIMH, HO HE CrIocoOeH 00001maTs pa3HOPOAHYIO
nH(opManuio 1 Ha €€ OCHOBE NpeJIaraTh PeIleHNs TOCTaBJICHHBIX 3a71a4.

«HeynoBaerBoputeasno» (0 6amioB) — CTYICHT HE MOXKET YCTAaHOBHTH Ui ce0sl M IAPYTUX HAIPaBICHHE W TIOPSIOK
IEMCTBHH, HEOOXOIMMBIE IS JOCTHIKEHHMS 1IEH.

KPUTEPUHU ®OPMUPOBAHUSI OLEHOK 11O UTOTOBOMY KOHTPOJIIO B PAMKAX
MPOMEXYTOYHOU ATTECTAIIUN B ®OPME 3AYETA C OEHKOU

K uTOroBOMy KOHTPOIIO [ONMYCKAIOTCS CTYJCHTHI, BBINOJHUBINKAE ¥ 3allUTHBIINE JabOpaTOpHbIE pPabOTHL,
MIPEeIyCMOTPEHHBIE YIeOHBIM IUTaHOM 1o mporpaMme crenmaiaureTa 23.05.03 «[loaBmKHON cOCTaB JKEJIE3HBIX JOPOT»; a TakxkKe
BhIosTHUBIIHE Ootee 60% 3amanuii o caMocToATeNbHO padoTe Ha 1 Kypce.

«OT1anyHo» (5 6amioB) — o0yJarOmUICS AEMOHCTPHUPYET 3HAHHE BCEX PAa3lIeNIOB M3y9aeMOW AWCIMILIMHEL: COIEpXKaHWE
0a30BBIX MOHATHHA W (YHIAMEHTAJIBHBIX MPOOJIEM; YMCHHE H3JIaraTh MPOTPAMMHBINA MaTepuall ¢ JEMOHCTpPAIMeil KOHKPETHBIX
npumMepoB. CBOOOHOE BIIaJICHUE MATEPUANIOM JOJDKHO XapaKTePH30BaThCS JOTMYECKOW SICHOCTBIO M YCTKUM BHUICHUEM IyTEU
MIPUMEHEHHUS TTIOJTyYCHHBIX 3HAHUI B IPAKTHYECKOW IEATEIbHOCTH, YMEHHUEM CBSI3aTh MAaTepHall C IPYTUMH OTPACIISIMH 3HAHUSI.

«Xopomo» (4 Oayuta) — OOydYAIOMIMKCSA JEMOHCTPUPYET 3HAHUSA BCEX PA3/ICiOB HM3Y4aeMOW JUCIHUILIHHBL: COJCpPIKAHUE
0a30BbIX MOHATHH W (GyHAAMEHTAIBHBIX MpoOIeM; IpuoOpen HeoOX0IMMBIE YMEHHSI M HABBIKH, OCBOWJ BOIPOCHI MPAaKTHIECKOTO
MIPUMEHCHHUS TOJYYCHHBIX 3HAHHMA, HE NOMYyCTWI (haKTHYSCKUX OMIMOOK MPU OTBETE, JOCTATOYHO MOCIIEIOBATEIFHO U JIOTMIHO
H3JIaraeT TEOPETHYECKUI MaTepuall, JOMycKas b He3HAYNTEIbHbIC HAPYIICHUS TOCIIeJ0BATEIbHOCTH U3JI0KEHHS U HEKOTOPBIE
HETOYHOCTH. TakuM 00pa3oM JlaHHasI OLIEHKA BBICTABISIETCS 32 MPABHIIbHBIM, HO HEIOCTATOYHO MOJHBIH OTBET.

«YI0BJIETBOPHTENBHO» (3 Oaia) — 00yJaronuiics JEMOHCTPUPYET 3HAHUE OCHOBHBIX PAa3JIENIOB MPOrPAMMBI U3y4aeMOro
Kypca: ero 0a30BBIX MOHATHH M (yHIAMEHTAIBHBIX mpoOieM. OMHAKO 3HAHHE OCHOBHBIX NMPOOJIEM Kypca HE TOAKPEIUITIOTCS
KOHKPETHBIMU MPAKTUYECKUMHU MPUMEPAMH, HE MOJHOCTHIO PACKPBITA CYIIHOCTh BOIPOCOB, OTBET HEJOCTATOYHO JIOTUYCH U HE
BCEr/a MOCIeI0BaTeNICH, JOMYIICHbI OMMOKHA 1 HETOYHOCTH.

«HeynoiaerBopureabno» (0 0amioB) — BBICTABISACTCS B TOM Ciydae, KOrma OOYYalOMIUiCS JIEMOHCTPHPYET
(parMecHTapHBIC 3HAHUS OCHOBHBIX pA3JCJIOB MPOrPaMMBbl HM3y4aeMOrO Kypca: ero 0a30BBIX MOHITHH U (HYHIAMEHTAIBHBIX
npobieM. Y 9SK3aMEeHyeMoro ciabo BbIpaXKEHa CIIOCOOHOCTh K CAMOCTOSTENHbHOMY AHAIMTHYECKOMY MBIIUICHHIO, HMEIOTCS
3aTPYAHCHUS B U3JI0KCHUU MaTepUalia, OTCYTCTBYIOT HCOOXOIUMbIC YMCHHS U HABBIKH, JOMYIICHBI TPYOBIC OIIMOKU M HE3HAHUC
TEPMHUHOJIOTHH, OTKAa3 OTBEYaTh Ha JIOMOJHHUTENILHBIC BOMPOCHI, 3HAHUE KOTOPHIX HEOOXOAMMO JJIsl HONYUYSHHUS MOJIOKUTEIbHON
OIICHKH.

5.3. TunoBble KOHTPOJIbHBIE 32JaAHNS ISl OLEHKH 3HAHHUIA, YMeHWii, HABBIKOB H (MJIM) ONBITA AeSITETbHOCTH

INEPEUEHB BOITPOCOB K 3AYETY

1.OcHOBHBIE XUMUYECKHE TIOHATHA: MOJb, MOJIsIpHAas Macca. OCHOBHBIE 3aKOHBI XHMHH: COXPAHEHHUS MAcChl BEIIECTB, MOCTOSHCTBA
cocTaBa, SKBHBAJICHTOB, KPATHBIX OTHOIICHUM, 0OBEMHBIX OTHOIICHWH, ABoraapo. YpaBHeHue MenzaeneeBa-Kiamnelipona. Pacder
YKBHBAJICHTHBIX MACC JIEMEHTOB M COCTUHCHUI.

2. Xumudeckas TepMoauHaMuka. [IepBbIii 3aKOH TEPMOJAMHAMHUKY. BHYTPEHHSS SHEPTUS W JHTANBIUSA. TePMOXUMHYCCKHIA 3aKOH
[".U. Tecca, cneactBus u3 3akoHa. CTaHAapTHBIC TEIUIOTHI 00pa3oBaHus. DHTpOMUs. VI3MEeHeHHe SHTPONIUU B XUMUYECKUX MPOIeccax
u (a3oBeIX Tepexomax. DHeprus [ mOOca. HampamieHHOCTh XMMHYECKHX MpoleccoB. Pacuer u3meHeHus sHeprum ['nbOca B
XUMUYIECKHX peaxIusx. Xumudeckoe u ¢a3oBoe paBHOBecCHSL.
3. Xummdeckast KnHeTHKa. CKOPOCTh TOMOT€HHBIX W T€TEPOTeHHBIX XUMHYECKIX PeaKInil. 3aBUCHMOCTh CKOPOCTH OT KOHIIEHTPAIHH
pearupyronmx BemIecTB (3aKOH JeicTBHs Macc), Temmeparypsl (mpaBwio Bant-I'odda, ypaBHenme Appenuyca). DHeprus
akTUBalUM. |'OMOTE€HHBI M TeTEepOreHHBIN KaTaiau3. XuMHU4Yeckoe paBHOBecue. KoHcTraHTa paBHOBecHs U €€ CBA3b C JdHepruei
['n66ca. [Ipuanmn cMemmenus xumrdeckoro pasHosecus JlelllaTense. @u3mueckue METOIBI CTUMYIHMPOBAHUS PEAKITHIL.

4. Ctpoerne aroma. Monenn crpoenust atoma. YpasHenus Jlyun-ne-bpoiins u Lpénuarepa. Teopus bopa. DnexTpoHHbIE 000JI0YKH
atoMoB. KBanToBhle umcna. Ilopsnok 3amomHEHHWA AIIeKTpOHHBIXOpOHWTanew: mnpuHmwn Ilaymw, mnpaBmwio ['yHma, mpaBuia
KiieukoBcKoro. DIeKTpOHHBIE CEMENCTBA IIIEMEHTOB.

5. lepuoanueckas cuctema snementoB .M. MenneneeBa. DHeprusi HOHU3ALMH, CPOACTBO K JIEKTPOHY, IJIEKTPOOTPULATEILHOCTD,
CTENEHH OKHCIJICHUS 2JIEMEHTOB. MI3MEHeHHe pajinycoB, JIEKTPOOTPUIATENILHOCTEH, SHEPTUil HOHU3ALUH, CPOACTBA K DJIEKTPOHY, a




TaKKe KHCIOTHO-OCHOBHBIX u OKHCITUTEIHHO-BOCCTAHOBHTEIBHBIX CBOWCTB AIIEMEHTOB.
6. Xumnueckas cBsi3b. OCHOBHBIE XapaKTEPUCTHKH CBS3M: YHEPTHs, [UTMHA. MeToa BaJeHTHBIX cBs3ei. OCHOBHBIE XapaKTEPUCTHKH]
KOBAJICHTHOH CBS3W: HAIPABIEHHOCTH, HACHIIIAEMOCTh, KPATHOCTD, TOJAPHOCTh. B0O30YXKIEHHOE COCTOSIHHE aToMa. DIeKTPHIECKU
MOMEHT nunoist. ['mOpuamsanus aTOMHBIX opOuTaned. JJoHOpHO-akmenTopHas CBs3b. BomopomHast cBs3b. MeTon MONEKYISPHBIX
opOutaneil. loHHas cBs3b, €€ OTVIMYKE OT KOBAJCHTHOW CBS3H. JIOCTMKEHHS XMMHHU B HOBBIX OTPACISAX MPOMBIIUIEHHOCTH: HAHO-,
[1a3Mo-, MeMOpPaHOTEXHOJIOTHH.
BHyTpeHHASI CTpYKTYpa KpUCTAUIOB. THUIBI KPUCTAIUIMUECKUX PELIETOK. 30HHAS TeOpUsl KPUCTaNIOB. MeTaulbl, MOITYIPOBOAHUKH,
uaNeKTpUKU. JluarpaMMa COCTOSTHUSI «OKeJIe30-yTIIepo.I».

7. Copbuus u copOIMOHHBIC MpoIlecCchl. MonekymsapHas ancopOums. MoHHO-oOMeHHas ancopOuus. YpaBHeHus JI3Hrmropa
[ToBepxHocTHO-akTuBHEIE BemecTBa (IIAB). Crpoenue. [Ipumepst [TAB. Ilpumenenne copOuoHHsIX npoueccos 1 [TAB B TexHuke n
HApOJHOM XO3SHCTBE.

8. lucnepcHrle cucteMbl. Knaccnukarm n MeTOIbI OMYYeHUs AUCTIEPCHBIX cucTeM. KiHeTnaeckas u arperaTiBHAS
YCTOIUMBOCTE AMCIEPCHBIX cucTeM. | pyOoaucIiepcHBIe CHCTEMBI: CYCIIEH3HH, IMYIIbCHH, TieHbl. Komtonaasie cucremMsl. CTpoeHne
KoJonaHOM dacTunbl. CBoiicTBa KOMIOMAHBIX cucTeM. Koarymamms. Onextpodopes, snexrpoocmoc. Tukcorporms. CruHepeswuc.
9. PactBopsl. CiocoOB!I BEIpaXeHHsI KOHIICHTPAIUK pacTBOPOB. TepMoamHamMuKa mporiecca pacTBopeHus. KommnuratuBHeie cBoiicTBa
pacTBOPOB. 3aKOHBI PACTBOPOB HEdIEKTPonuToB: Paymnst u Bant-I'odda. zoTonndecknii korppurnment. [Ipumenenne 3akoHoB Pays
u Banar-I'odda x pacTBopam 3:1eKTpOIHTOB. DINEKTpOIHTHIECKas quccoruanys. CTeneHp M KOHCTAHTa TUCCOIUANNH. J{ucconnariis
PA3IMYHBIX XMMUYECKHX COCIUHCHUH. Peaknumu B pacTBOpax 3JEKTPOIMTOB. 3akoH paszbamienus OctBanpna. [IpousBeneHue
PacTBOPUMOCTH.

10. DnexTponuTUyecKas AUCCOLUUAIUS BOJIbI, HOHHOE IPOU3BEIEHUE BOJIbI, BOAOPOIHBIN MOKa3aTeb. JluarpaMmma cOCTOSIHUS

BOJIBI B 00J1aCTH HEBBICOKUX NaBiieHuil. ['maponus coneit. Buapl ruaponusa. KoHcTanTa ruiponnsa, CTeeHb THAPOIN3a. Y CIOBHS
CMeELIeHHsT paBHOBecusl rujposinza. BomonoaroroBka s oxnaxzaenus JBC. YianeHne MexaHMYECKUX MPUMECEH, KOJUIOMAHBIX
gactur. JlobamieHue mpucamok k oxnmaxnaromeid Boxe. JKectkocte Boapl. CocTaB mpupOAHBIX BojA. CIOCOOBI OIpeneIieHUs
BpeMEeHHOU n o0mel xecTkocTd. CrocoOBl YCTpaHEHHS KECTKOCTH BOJBI: METOJaMH XHMHYECKOTO OCAKICHHS W MOHHOrOOOMeHa
(KaTHOHMPOBAaHUS M AHWOHHPOBAHWS), MAarHUTHON OOpabOTKOW, HIEKTPOAMANN30M, YIBTPa3BYKOBOW 00pabOTKOH, MarHUTO-
MOHN3AIIMOHHBIM METOJIOM.

11. JloHOpHO-aKIenTOpHOE B3amMojeicTBre. KomruiekcHsle coenuHeHus. KoopamaammoHHas Teopust Beprepa. Jluccormanms
KOMIIJISKCHBIX COSUHECHUH. Y CTOMIUBOCTD KOMILIEKCOB. [[BoitHbIe comn. KoHCTaHTa HECTOMKOCTH KOMIUIEKCHBIX COSIMHEHMM.
[IprMeps! HCTIOIB30BAHNS KOMITIEKCHBIX M TBOWHBIX COSIMHEHUN B TEXHHKE.

12. Knaccel Heoprannueckux BeiecTB. CBOMCTBa OKCUIOB, THAPOKCUAOB, COJIEH.

13.  OxwucnurenbHO-BoccTaHoBUTENbHbIe peakunu (OBP). IlpaBuna onpexpeneHus crenmeHd  okucieHus.  OKucauTenu
nBoccraHoButenu. Knaccugpukauns OBP. Hanpasnennocts OBP. Vcnons3oBanne OBP B anekTpoxumudeckux rnpeoOpazoBaTesnsix
SHEPTUH, B AaHAJTUTHYECKON XUMUU U JIp.

14. OOmme cBOWCTBA METANIOB. 3aBUCHMOCTh METAJUIOB OT MOJIOXKEHHs B mepuoandeckoit cucreme J[.J. Menneneea. OCHOBHBIC
MeTOZBI ToydeHus. Vcnonp30BaHNe B KadecTBE KOHCTPYKIMOHHBIX MaTepuanoB. OU3NKO-XMMHUYECKHE MPOIECCH MpU CBapke M
maiike MetamioB. CruiaBsl. QU3HKO-XUMUYECKHH aHamu3. J{marpaMMbl COCTOSIHUS ABOHHBIX METAJIYECKUX CHCTEM ¢ 00pa3oBaHHEM
BTEKTHKH, HHTEepMeTaTI1a u TBEPJIOTO pacTBopa. Hcnonp3oBanue CIUIaBOB B TEXHUKE.
15. DnexTpoxumMust. DIEKTPOTHBINA MOTeHIHAN. I3MepeHne CTaHaapTHRIX MJIEKTPOIHBIX MTOTEHIINATOB. BOAOPOIHBIN AJIEKTPOI.
Ypasuenue HeprcTa. XuMHudecKre HCTOYHUKY TOKA: TATbBAHUYECKHE M TOTLIMBHBIE SIEMEHTHI. DIEKTPOXUMHIIECKas

mossipuzanus. YpasaeHune Tadens. KuciaoTHple 1 menovHbie akKyMyIsTOpbl. HOBBIE THIIBI aKKyMYIIATOPOB. DIEKTPOIH3.
DIJIEKTPOJIU3 PACIIaBOB U pacTBOpoB. KaToHOE BOCCTAaHOBJIEHHE U aHOIHOE OKHUCIIEHUE. DJIEKTPOIU3 PACTBOPOB C PACTBOPUMBIMH U
HEepacTBOPUMBIMU aHoJaMu. 3akoHbl Papajes. Beixon no Toky. [Ipumenenue anekrponunsa. ['anpBanomactuka. ['anbBaHocTerus.

16. Koppo3us metaimioB. Kunetuka u TepMoIMHAMUKA Fa30BOM U 3JIEKTPOXUMUUECKON KOppo3uu. Buasl kopposun. Kopposus

noj JAeWcCTBUEM Onyxnmarommux TOKOB. CnocoObl 3aIlUTBl  OT KOPPO3WH: JICTHPOBAHUEM, 3allUTHBIMH IOKPBITHIMH,
JIEKTPOXMMHUYECKAMHU CIOCO0AaMH, M3MCHEHHUEM CBOWCTB KOPPO3HMOHHOHN Cpelbl, PalMOHAJIBHBIM KOHCTPYHUPOBAHHEM H3JICIIUN.
17. Opranunueckue coequnenns. O0mas xapakrepuctiuka. OTIHIUTENbHAS 0COOCHHOCTD. Teoprs XUMUUECKOTO CTPOCHUS

A.M. bytnepoBa. @yHKIMOHAIBHbIE IPYIIIBI OPrAaHUYECKUX coerHEHUH. [IpuMephl IpeenbHbIX U HENPEAEIbHbBIX YIVIEBOAOPOIOB,
CIIPTOB, (PEHOIIOB, aIbJIETUIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, ITMPOKO IIPUMEHIEMBIX B TEXHUKE 1 HAPOJHOM XO3SHCTBE.

18. Bricokomonexymsipasie coennaeHus. [lommmepst. [Tomumeprsie Matepuansl. OnuroMmepsl. MeToAbI CHHTE3a MOJTNMEPOB:
TTOTMMEPHU3AIHs U TONUKOHAeHcanus. IHUIHaToph! 1 KaTanu3aTopsl. CTpykTypa monmmMepoB. JInHeiHbIe, pa3BeTBICHHBIE

1 CETYaThIe MMOJIMMEPBl. XUMHUECKHE CBA3H. PU3HKO-MEXaHUUECKHUE CBOMCTBA oinMepoB. Bynkanuzanus. IlonumepHsie
MaTepuaibl. KOHCTpyKIMOHHBIE IUTacTHUecKue Macchl. COCTOSHHUS JHHEHHBIX MoIMMepoB. (DH3MKO-MEXaHWYECKHE CBOWUCTBA
nosiuMepoB. [IpruMeHeHre noJIuMepPOB Ha TPAHCIIOPTE.

19. KauecTBeHHBIN aHamn3. XuMudeckas uaeHTuuKaius semects. KonnuecTBenHsiid ananu3. Knaccudukanus MeTonoB.
['paBuMerpuueckuii  MeTon.  TuTpumerpuueckuid  aHanu3. KomrmiekcoH — Merpuueckoe  TuTpoBaHue.  OKHCIUTENBHO-
BOCCTAaHOBHUTEIILHOE TUTPOBaHME. IIHCTpyMECHTANIbHBIE METONBI aHANM3a: XpOMAaTorpaduyecKuii, KOHIYKTOMETPUYCCKHUH,
moJsiporpaduyIecKuii, HoTeHIHoMeTpudeckuid. PU3NKOo-XxUMHUYECKU aHaTn3. ONTUYECKHUE METO bl aHATTN3a. XUMHUYECKUE U
¢m3mgeckne Metoasl aHanmm3a. CoOBpeMEHHBIE KOHCTPYKIMOHHBIE MAaTepHalbl M HX  (QU3HUKO-XMMHUYECKHE CBOWCTBA.
20. Poxp xuMuu B 0XpaHe OKpy Karomiei cpepl. 3alyTa BO3AYITHOTO ¥ BOAHOTO O0acceiHOB.

5.4 . lIpouenypsl OneHNBAHUS 3HAHUIA, YMEeHU i, HABBIKOB H (MJIM) ONBITA 1eSITETLHOCTH

[ponenypa oreHUBaHUS KOMIICTCHIIUI HA pa3IH4YHBIX dTanax GopmupoBanus npuseacHa B @OC mo AUCIUILIINHE XUMHUS [0
nporpamme crieranuteTa23.05.03(nmpunoxxenne k PIT/)

Onucanue npouenypbl oneHnBanus «Onpoc no Teopum»
[poiteaypa OlleHUBAHUSI KOMIIETEHIMH B BUJIC IPOBEPKH OTBETA Ha TEOPETUUECKHIA BOMPOC MO TEME Kypca SBJISETCS




COCTAaBHOM YacThIO MPOLEAYPHI OLICHNBAHHSI KOMIIETEHIIUH IIPU TEKYLIIEM KOHTPOJIE U IIPH IPOMEKYTOYHOM KOHTpOJIE B popMme
9K3aMeHa MM 3a4eTa. [IpoBepka oTBeTa Ha TEOPETHUECKUIT BOIIPOC 110 TeMe Kypca MOXKET IIPOBOAUTEHCS KaK B MUCbMEHHOU (opme,
Tak 1 B ycTHOH ¢opme. [Ipu nmpoBenennu onpoca ody4atomemycs npegocrasisercs 10 - 15 MUHYT Ha MOJArOTOBKY, B 3aBUCHMOCTH
oT o6bema Bonpoca. [Ipu moAroToBKe OTBETa Ha BOIPOC HE pa3peraeTcs MoIb30BaThCs IUTEPATYPOH M SIEKTPOHHBIMH
HUCTOYHHMKaMU nHpopMaryu. Bo BpeMst oTBeTa 00ydaromnierocsi Ha BOIpOC MPENoAaBaTelb B KaueCTBE YTOUHEHHUS OIICHUBAHUS
00yJaromerocsi MOXXeT 3a/1aTh €My HaBOJISIINE, YTOYHSIOIIHE, JTN0O0 JTOTIOTHATENBHBIE BOITPOCHL. OTBET 00YyJaIOMIerocs MOKeT OBITh
IpepBaH, B cIydae, eClii IPeroJaBaTellb CMOT OLIEHHTh KOMIETSHIIMIO 00yJaloIerocs 10 OKOHYaHus ero orera. OTBeT
o0y4aroIerocs Ha TEOPETUYECKUI BOIIPOC HE JOJIKEH MPEeBbIaTh 15 MUHYT.

Ipoueaypa oneHNBaAHUA KOMIETEHIIMN B BH/I€ KOHTPOJISI MPOXO0KAEHHS TECTOBOI0 32 {aHU

Iporeaypa oneHUBaHHUSI KOMIIETEHIIWH B BUIE KOHTPOJISI IPOXOKICHHUS TECTOBOTO 3aIaHMUS SBIISICTCS COCTABHON YaCThIO
MPOIIEAYPHI OICHUBAHUS KOMIIETEHIIUH [P HTOTOBOM KOHTpOJIe B (popme 3adera. TecTHpOBaHUE MO AUCIUILTHHE TPOBOIUTCS C
HCIIOJIB30BaHUEM PECYPCOB IEKTPOHHOM 00pa3oBarenbHoil cpensl «Moodle» (pexum noctyma: http://do.samgups.ru/moodle/), mu6o
B (popMe MHANBHIYAIBHOTO 3a1aHus B OyMakHOM Gopme. KomMaecTBO TECTOBBIX 3aIaHUi U BPEMSI 33/1a€TCSI CHCTEMOM HITH
npenogasareieM. Bo BpeMs poBe/ieHHs TECTHPOBAHUS 00YUYAIOIHECs] MOTYT MMOJIb30BAThCS POrPAMMO JTUCIUTLTHHBI U
KansKyssiTopoM. He momyckaeTest mpu MpOX0KAEHUH TECTUPOBAHHUS TI0JB30BATECS JIUTEPATYPO M SJIEKTPOHHBIMH HCTOYHHKAMH
uHpopmanuu. Bpems TeCTUpOBaHUSI ONPEEISIETCS U3 pacueTa OT 2 10 3 MUHYT Ha | TeCTOBOE 3ajIaHue.

Onucanne npoueaypbl OEHUBAHUS «3alINTA 0TYETA M0 NPAKTHYECKUM/1a00PaTOPHBLIM padoTam».

OueHnBaHNE UTOTOB J1IA00PATOPHON pabOTHI IPOBOUTCS MPETIOIaBaTeNIeM, BEYIIUM Ja00paTOpHbIe pabOoTHI.

ITo pesynpraram NpOBEpKH OTYETa IO JIAOOpAaTOpHOM padoTe OOy4arolIMMCS JOMyCKaeTcs K ero 3alluTe NPH YCIOBUH
COOJII0/IeHMS TIEPEYHCIICHHBIX YCIIOBHI:

— BBITIOJIHEHBI BCE 331aHMSL;

— OTCYTCTBYIOT OIIIAOKHY;

— 0OpPMIIEHO B COOTBETCTBHH C TPEOOBAHUAMHU.

B TOoM cirywae, ecnm conepkaHWe OT4deTa HE OTBEYACT MPEIbABISEMBIM TPEOOBaHMSAM, TO OH BO3BpAIlaeTCs aBTOPY Ha
mopaboTky. OOydwaromuiicst JOJDKEH IepefenaTh OT4eT ¢ y4eToM 3aMedaHuil. Eci COMHEHHS BBI3BIBAIOT OTICIBHBIC ACHEKTHI
0TYeTa, TO B 3TOM CIIydae OHH PacCMaTPUBAIOTCA BO BPEMsl YCTHOM 3aITUTEHI.

3ammrTa oTdera mo abopaTOpHOI paboTe MpencTaBisseT COO0H yCTHBIN MyONWYHBIA OTYET O00YJAIOMIETOCsS O Pe3ylbTaTax
BBITIOJTHEHHS, OTBETHI HAa BOIIPOCHI MIPEIOAaBaTEls.

OTBeT 00yyaromerocsi OLeHUBAETCS IPETI0IaBaTeIeM B COOTBETCTBIH C KPUTEPUSIMHU, ONIMCAaHHBIMU B IIyHKTE 5.2.

Onucanne npoueaypbl OLEHUBAHUSA «3a4eT ¢ OLEHKOM».

3ayer NMpUHUMAETCS BEAYLIMM MperojaBareseM I0 JaHHOW y4yeOHoW aucuuruivHe. [Ipu mpoBeneHMH YCTHOTO 3aderal
oOyuatomemycsi npejpocrasisiercss 30 MUHYT Ha HOAroTOBKY. Omnpoc oOydaromierocsi mo OWJIEeTy Ha yCTHOM 3adeTe He JO0JDKEH
mpeBbrmaTh 0,35 gaca. OTBET 00ydaroIerocs ONEHNBAETCS B COOTBETCTBUN C KPUTEPHSIMH, OITUCAHHBIMU B ITYHKTE 5.2.

6. YHEBHO-METOANYECKOE OBECIHEYEHHME 11O JUCHUIIJIMHE (MOAYJIIO)

6.1. IlepeyeHbL OCHOBHOI M IONIOTHHUTEIBHOM y4eOHOI IUTEepaTyphl, HEOOXOANUMOII /ISl OCBOCHHUS JUCHHMILIUHBI (MOXYJIsl)

6.1.1. OcHoBHas TUTEpaTypa

ABTOpBI, COCTABUTEJIHN 3aruaBue HUzpareancrBo, rog Koa-Bo
JI1.1|'nunka H. JL. O6mrast xumus: yuebnoe mocoodue / H.JIL. Mocksa: KnoPyc, 2019. — 748 9BC
[ muHKa[ DneKTpOHHEIH pecypc] c. BOOK.RU
JI1.2|Cupotkun O.C. Xumus.: yaeonuk /O.C. CupotkuH [DnexTponusid (Mocksa: KuoPyc, 2019. — 3BC
pecypcl 363 c. BOOK.RU
J1.1.3{3y6pes H.U. HxeHepHas XUMMsL Ha XKeJIe3HOAOPOKHOM M.: ®I'BY AITIO «Y4ebHo- 9b «YMI]
TpaHcnopre: Yueb.mocodue/3yopes H.U. u mp. METOMYECKUN TISHTP TI0 KAT»
[DnexTpoHHBIH pecypc] o0Opa3oBaHUIO Ha
YKEJIE3HOIOPOKHOM
TpaHcnopTe», 2018 — 410 c.
6.1.2 JlonoJiHNTEJbLHAS JINTEPATypa
ABTOPBI, COCTABHTE/IH 3aruaBue M3paTeancTBo, rog Ko.u-Bo
J12.1 |Cokoinos B.H. Kopposust n 3ammra. XuMuueckue HcTouHnky Toka: |ExarepunOypr: 2017. — 111 ¢. | OBC Jlans
yaebHoe nmocobue / B.H. CoxomnoB. [DneKTpOoHHBIH
ecype]
J12.2 |I'muaxa H.JL. Oo6mas xumust: Yueouux/ H. JI. Tnmuaka; mox pen.:  |M.: U3patensctBo FOpaiit: N 50
B. A. TTonkoBa, A. B. babkoBa. [TekcT] FOpaiit, 2011. -886 c.
J12.3 [3yOpes H.I. HnxenepHas XUMHSI Ha KeJIE3HOJOPOKHOM M.: Kennopuznat, 2002. -319 c. 52
TpaHcmopre: YduebHnoe mocobue/ H.W. 3ybpes. -2-¢
m3.. [Tekcr]
J12.4 |Koposun H. B. O6mrast xumus: Y4aeb. A TeXHHdecKux Hampas. 1 |M.: W3n-Bo "Bricmas mkoma", 99
cren. By3os/ H. B. Kopous. -3-¢ u3j., uchp.. 2002. -558 c.:a-un




[Tekcr]

J12.5 |[Ty3akos C.A COOpHHK 331249 U yIpaXKHEHHUH 10 00mIIei XUMUH: M.: " Beicmras mxona ", 2004. - 12
YueoHoe mocooue/ C.A. [Ty3akos, B.A. [Tomnkos, 255 c.:a-un
A.A. ©ummmosa. [Tekcr]
6.2 Meroanueckue pa3padoTku
ABTOPBI, COCTABHTEIH 3aruaBue Hszpareancrso, roj Koa-Bo

M 1|Bacunbuenko JL.M., Cennnkas |Xumust [DnektpoHHblii  pecype]:  maboparopmsii| Camapa: CamI'VIIC, 2015  |sn.konusd B
I'.b., Xanmikosa A.B., SIKOBIICB \npakrukym 115 06yHarOIIMXCS MO CTIEIHATBHOCTAM H JIOKaNbHOM
B.M., Corosa H.B. HanpaBIeHHAM ToAroToBku:23.05.01 — HasemHble CceTH Bysa

TPaHCHIOPTHO-TEXHOJIOTHUECKUE cpecTa, 23.05.03 —
[loaBxkHOM cocTaB kene3HbIx jgopor, 23.05.04 —
OkcIutyatamusi  KenesHelx  gopor, 23.05.05
Cucrembl oOecrnieueHns ABIDKEHHS moe3noB, 23.05.06
— CTpoHuTenbCTBO JKENE3HBIX JOPOI, MOCTOB U
TPaHCTIOPTHBIX TOHHEJIEH, 09.03.02 -
NHbopmanmoHHbIe CHCTeMbI U TexHoJoruu, 13.03.02
— DIIeKTPO3HEPreTUKa U MeKTpoTexHuka, 15.03.06 —
Mexarponnka W poOororexHuka, 20.03.01 —
TexnochepHas 0€301MacHOCTb, 27.03.01 -
Cranpaptuszanuss U Merponorusa, 27.03.03 —
CHUCTEeMHBIH aHalU3 U YIOpPaBIEHUE OYHOM U 3a0YHOM
¢dopm o0yaeHus.-(Ne3940)

M 2|Bacunpuenko JI.M., Cenuukas |CipaBounblii matepuan [DnekTpoHHbI pecype]: mo| Camapa: CamI'VIIC, 2012  |sm.konus B
I'.b., Xanuxosa A.B., SIkosnes |qucuumnune "Xumus" u "Kopposus meramnoB" mms JIOKAIbHON
B.M., CotoBa H.B. CTyIEeHTOB 1 Kypca Bcex clIenualbHOCTeH O4HOM U CEeTH By3a

3a0yHOil (hopm oOydyenus 2-e uzn., nepepab. (Ne
3120)

M 3|Bacunbuenko JI.M., Cenunikasi|(OcHOBHBIE KJlacchl Heopranumueckux coeaunenuii| Camapa: CamI'YIIC, 2012 |sm.komnus B
I''b., XamukoBa A.B., CotoBa |[OnexkTpoHHBII pecypc]: METOAMYECKHE yKa3aHHs K JIOKaTIbHOMI
H.B. BBITIOJTHEHHIO J1a0OpaTOpHOM pabOoThl MO XMMUH VIS CETH By3a

CTYIEHTOB BCEX CHEIHUaIbHOCTEH OYHOM M 3a0uHOU
¢dopm o0yueHus 2-e uznanue- (3117)

M 4|Bacunsuenko JI.M., Cenunkas | Xumus.PactBopsl. [OnexTponHbIH pecype]:| Camapa: CamI'VIIC, 2012  |31.komnus B
I'.b., Xanukosa A.B., CotoBa [Metoauyeckue YKa3aHHs K BBITIOJTHEHUIO JIOKQJIbHOH
H.B. nabopaTopHeIX  pabOT  JuIs  CTY/AEHTOB  BCeX ceTu

crenuaIbHOCTeH OYHOW M 3a04HOM (opM OOyueHHs
2-¢ nznanue- (Ne3131)

M 5|Bacunbsuenko JI.M., Cenunnkas | Xumus. Opranndeckue coequHeHus [OnexrpoHssii| Camapa: CamI'VIIC, 2012 |3m.xonus B
I''b., XamukoBa A.B., SIkoBneB|pecypc]: MeToauueckueyka3aHusi K BbIIOITHEHUIO JIOKaNbHOMI
B.M.,Cortosa H.B. nabopaTopHeIX  pabOT Ui CTY/AEHTOB  BCeX CeTH

crenuaIbHOCTeH OYHOM M 3a0uHOM hopM 0OydeHus-
(Ne 3181)

M 6|Bacunsuenko JI.M., Cenunnkas |KommnekcHele coenunenus [OnexktpoHHslil pecypc]:| Camapa: CamI'VIIC, 2012 |3n.xonus B
I'.b., Xanukosa A.B., flkoBnes|Metoaudeckue yKa3aHus K BBITIOJIHEHUIO JIOKQJIbHOU
B.M., CotoBa H.B. nabopaTopHOi pabOThl MO XUMHHU JUIS CTYJICHTOB CEeTH By3a

BCEX CMENHMAIbHOCTEH OYHOM W 3a04HOH (opMm
0o0yueHUs —
(Ne 3343)

M 7|Bacunsuenko JI.M., Cennrkas | Hopmupyemsie ¢uznko - xummuaeckne| Camapa: CamI'VIIC, 2013 |am.komus B
I'.b., XamukoBa A.B., SIKOBIIeB |XapakTEePUCTHKH MOTOPHBIX Macen [DIeKTpOHHBIN JIOKATBbHON
B.M., CotoBa H.B. pecypc]: Meronndeckne yka3zaHHS K BBITOJHEHHIO CETH BY3a

mabopaTOpHBIX paboT MO XMMHUH IS CTYJCHTOB BCEX
CIIEIUAIBHOCTEH OYHON M 3a09HOM popM 0OydeHMsI-
(3360)

M8 |Bacunpuenko JI.M., Cenunxkas | Xumust [InekTpoHHBIA pecypc]: Meroanueckne| Camapa: CamI VIIC, 2010 |»m.xomus B
I'.b., XanukoBa A.B., SIkoBieB|yka3aHus K BBHIITOJHEHHIO JIAOOPATOPHBIX paboT Iy JIOKATBHON
B.M., CotoBa H.B. CTYICHTOB BCEX CHENHATBHOCTEH OYHOH (HOPMEI CETH By3a

o6yuenns Yacts I11. (Ne2539)

M9 |[Bacunpuenko JI.M., Cenunxkas |[IHCTpyMeHTaIbHBIE MeTOBI aHanu3a [DnexTponnsni| Camapa: CamI YIIC, 2010  |3m.kxomus B
I'.b., XanmukoBa A.B., SIkoBnes|pecypc]: MeToanueckne peKOMEHIAINH K N3YIEHHIO JIOKaJIbHOM
B.M., CotoBa H.B. muctMiuine  «Xumusi» u «Kopposus MmeTtamioB u CETH BY3a

cpeJicTBa 3amuThl 0T Hee» (Ne2610)
M |Bacuinbuenko JI.M., Cennnkas | Xumust  [DnekTpoHHBIH pecypc]: Metogmueckue| Camapa: CamI'VIIC, 2011  |smxomms B
10 |I'.b., XaimmkoBa A.B., CotoBa |yka3aHHUS K BBIOJIHCHHUIO CaMOCTOSATEIBHBIX PaboT JIOKaJIbHOM
H.B. IS CTYIEHTOB BCEX CIEHNHUaTbHOCTEH OYHOU U CETH By3a

3a049HOU (hopM oOyaeHus (Ne2968)




6.3. Ilepeyennb pecypcoB HUHGOPMALMOHHO-TeJIEKOMMYHUKAIIUOHHOM ceTu "MHTepHeT"

HaumenoBaHue pecypca di.aapec

91 |3BC uznatenscrBa «Jlanb» Pecype nocrymnen ¢ mo6bix [TK nocie peructpanuu clhttp://e.lanbook.com
1r000r0 KOMIBIOTEpPA BY3a.

92|96 OI'BY [AIIO "YueOHO-MeTOAMYECKHMI IeHTp Mo obpa3oBanuro Halhttps://umczdt.ru/
MKEJIe3HOJOPOKHOM TpaHcHopTe"

93 |Mudopmarmonnas cucrema «EqnHOe OKHO 10cTyna K 00pa3oBaTe/IbHBIM http://window.edu.ru
pecypcam» IpesocTaBisieT CBOOOIHBIN JOCTYII K KaTaIoTy
00pa30BaTeNbHBIXUHTEPHET-PECYPCOB U MOITHOTEKCTOBOM 3JIEKTPOHHOH yueOHO-
METOIMYECKON OMOInoTeKe Ayl 00IIero U mpodecCUoHAIEHOTO 00pa30BaHMUs.

94 |B 55C BOOK.RU mnpejcraBiieHbl KOJUISKIMH: SKOHOMHKA ¥ MEHEJDKMEHT, TIpaBo, |https:/www.book.ru
TEXHUYECKAs JINTEPATYypPa, A3bIKO3HAHUE U JIUTEPATYPOBEIACHUE, CEPBUC U TYPHU3M,
MEJIMIIMHA, BOCHHAS TTOI'OTOBKA U JIPyTHE.

Pecypc nocrynien ¢ mo0six [1K mocne pernctpanmu ¢ m060r0 KOMITBIOTEpPa By3a.

7. METOAUYECKHUE YKA3ZAHUSA JJI OBYUYAIOIIUXCA ITO OCBOEHUIO JTUCHUITJIMHBI (MOY JIS1)

JucnummHa « X¥MHsD» B COOTBETCTBUH € yUeOHBIM IUIAHOM crienuaibHOCTH 23.05.03 n3ydaeTcs B TeUeHHE OJTHOTO
ceMecTpa Ha MepBOM Kypce (04HOe 00ydeHue).

IIporpammoii mperycMOTPEHBI TEOPETHUYCCKIE 3aHATHsI (JICKIIUH ), TPAKTUUCCKUE 3aHATHUS, Ta0OpATOPHEIC PabOTHL.

Teoperudeckue 3aHATUS IPOBOISTCS B COCTABE IIOTOKA, a MPAKTHYCCKHE 3aHATHSL, JJaA00OPaTOPHBIC pa0OTHl — B COCTAaBE
rpynmnsl (moxyrpymisn). [Ipu npoBeeHUN 3aHATHI HCIIONB3YIOTCS MeUaTHBIC (Y4eOHUKH, TOCOOHS, CIIPABOYHUKH U METOIUYCCKUC
pa3paboTKH), IEeMOHCTPAIIMOHHBIC (TUIAKATHI, TADOpaTOPHOE 000pYI0BAHUE, MPUOOPHI) U MYIbTHUMEAUNHBIC (CIaMI-(QHUIBMEI,
PEe3CHTAMOHHBIC MaTepPHabl Ha JICKTPOHHBIX HOCUTEIISIX) CPEIICTBA OOYUCHMUSI.

B xoje nekimii npenoaBaTeib U3aaracT U pa3bsICHICT OCHOBHBIC, HAMOOJIEE CII0KHBIC IOHATHS TEMBI, & TAKXKE CBA3aHHBIC C
HEeW TeopeTHYecKHe M MpaKTHIeCKHe MpoOJeMbl, TaeT PEeKOMEHIAIIMHA Ha BEHITIOJHEHHE CAMOCTOSTENhHON paboTsl. CopepikaHue U
CTPYKTypa JCKIMOHHOTO Marepuaja JOJDKHBI OBbITh HampaBiIeHbl Ha (OPMHUpOBaHHE Y OOYYarOMIEroCcs COOTBETCTBYIOIIMX
KOMIIETEHIINH 1 COOTHOCHUTHCS C BRIOpPAaHHBIMH IIPEIoiaBaTesIeM METOJaMH KOHTPOJIS M OLIEHKON X YCBOCHHSI.

B xoje nekiuii 00y4aromuMcs pEKOMEHAYETCS: - BECTH KOHCIICKTHPOBAaHUE YISOHOTO MaTepualia; - o0pamark BHUMaHUEe Ha
KaTeropuu, GOPMYIHPOBKH, PACKPHIBAIONINE COACPKAHNE TEX WM MHBIX SBICHUH M MPOIECCOB, HAYYHBIE BHIBOJBI M IMPAKTHIECKUE
pPEeKOMEHAAIMN MO WX MPUMEHEHHIO; - 33/JaBaTh IPETONaBATENI0 YTOYHSAIONINE BOMPOCHI C IENBI0 YSCHEHUS TEOPETHUYECKHX
MOJIOXKCHUH, pa3pelICHHs CIOPHBIX CUTYaImid. B pabounx KOHCIEKTaX JKeNaTebHO OCTABIATh MOJIs, HA KOTOPBIX BO BHEAYAUTOPHOE
BpeMs MOXXHO CJelaTh IOMETKH W3 Yy4eOHO-METOANYEeCKOro oOecrmedeHHus IS CaMOCTOSTENBHONH pPaboTHI O00yJaroumuxcs,
JIOTIOJTHSIOIIETO MaTepUall TPOCITYIIAHHOW JICKIIUU, a TaKXKe MOMETKH, MOJYCPKHBAIOIINEC OCOOYI0 Ba)KHOCTh TEX MU HHBIX
TEOPETUIECKHUX TOJOKEHUHA. J[JIsI yCIIemrHoro OBIAAEHUS KypcoM HEOOXOAMMO ITOCEMIaTh BCE JICKIWH, TaK KaK TeMaTHYeCKUit
MaTepHuall B3aUMOCBS3aH MEXIy co00il. B ciyuasx mporycka 3aHSTHS CTYJCHTY HEOOXOMMO CAaMOCTOSATEIFHO U3YYUTh MaTepHal u
OTBETUTH HA KOHTPOJILHBIC BOMPOCHI MO MPOIYIIECHHON TeMe BO BPpeMsl HHIUBUAYAIbHBIX KOHCYJIBTAIUI.

[IpakTrdeckue 3aHATHS BKIIOYAIOT CAMOCTOSATENBHYIO HMPOPa0OTKYy TEOPETHYECKOTO MaTephalla M H3ydeHHe METOIHMKH
pelIeHUs] TUMHYHBIX 3aaa4. HekoTopwle 3aaud COAEPIKAT JJIEMEHTHl HAYYHBIX HCCIIEIOBAaHUI, KOTOPhIE MOTYT MOTpPeOOBaTh
YIIyOJICHHOM CaMOCTOATENEHOM MPOPaOOTKH TEOPETHUECKOTO MaTepHaa.

JlabopaTopHbie pabOTHl HAMpPABICHBI HA 3aKPEIUICHHE TCOPETUYECKOTO0 MaTepHaja U BBIPa0OTKH HABBIKOB IPOBEICHHS
SKCIEPUMEHTAIBHBIX HAYYHBIX HCCIEIOBAHWN DPA3TUYHBIX XUMHYECKUX SBICHHHA W OLEHKM TOTPEIIHOCTEH M3MEpeHHH, a TakkKe
HaBBIKOB pabOTHI C COBPEMEHHOW HAYYHO-HCCIIE0BATENECKO anmapaTypoii.

IIpu opraHW3anuu BHEAYAUTOPHON CAMOCTOSTEIHHON Pa0OTHI MO JNAHHON JMUCIUILIMHE MPENoNaBaTeNl0 PEKOMEHIYeTCs
HCIIONIB30BaTh CIEIYIONIe ee (POPMBI:

- pellieHNe CTYACHTOM CaMOCTOSATEIBHBIX 3371a4 OOBIYHOM CII0KHOCTH, HAIIPABJICHHBIX HA 3aKPEIUICHIE 3HAHUI U YMCHHUIA,

- BBINIOJHEHWE WHIMBHUIYaJIbHBIX 3aJaHUN TOBBIMICHHON CIOXHOCTH, HAIPABICHHBIX HA pa3BUTHE y OOyJarommuxcs
HAYYHOTO MBIIUICHUS U HHUIIUATHBEI.

JlomycKOM K HMTOTOBOMY KOHTPOJIIO B BHJIE SK3aMEHA SIBJISCTCS BBINOJHCHHE M 3alllUTa BCEX Ja0OPaTOPHBIX PadoT,
MPEAYCMOTPEHHBIX I1.5; penleHrne HHANBHIyaJIbHBIX 3adaHNH.

IToaroToBka K AK3aMeHY MPEIOIATraeT:

- U3y4YEHUE OCHOBHOM U IOIIOJHUTEIBHOMN JIUTEPATYPHI;

- U3y4eHUE KOHCIIEKTOB JICKIIHUIA;

- peleHne THITOBBIX 3a1ad;

- y4acTHe B IPOBOAMMBIX KOHTPOJIBHBIX OMPOCaX.

8. THOOPMAIIMOHHBIE TEXHOJIOI'UH, UCITOJB3YEMBIE ITPU OCYIIECTBJIEHNU OBPA30OBATEJIBHOT'O
MHNPOLNECCA IO JUMCHUITVIMHE (MO Y JITO)

8.1 Ilepeyenb HH(POPMANMOHHBIX CIPABOYHBIX CHCTEM
8.1.1|Hayunas snextponnas Oubmmorexka eLIBRARY.RU. Pexum noctyna: http://elibrary.ru
8.1.2 |«Jlanp» - anexTpoHHO-OMONIMOTeuHas cucteMa. Pexxum nocryna:http://e.lanbook.com/

8.1.3 |ndopmanmonnas cucrema «EnuHoe okHO goctyna k 00pazoBaTesibHBIM pecypcamy». Pexxum nocryna:http:/window.edu.ru
8.1.4|0b ®I'BY JIIO "Y4eOHO-MeTOMMUECKHI LIEHTP 110 00pa30BaHHIO Ha KEJIE3HOJOPOKHOM TpaHcnopTe". Pexum
jocryna:https://umczdt.ru/

9. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHbBI (MOAYJIIO)

.HGKIII/II/I U MPAKTUYCCKHUC 3aHATUA MPOBOAATCA B y‘{e6HLIX AyAUTOPUAX B COOTBETCTBUM C pACIIMCAHUCM 3aHATUH. J'[a6opaTopHLIe
pa60TLI IIPOBOJSITCS B na60paT0pI/mx Kaq)eapm ((I/IH)KGHepHLIe, T'YMaHHUTApPHBIC, CCTCCTBCHHOHAYYHLIC U O6H1€Hp0(1)€CCI/IOHaJ'H)HI)I€




MCIIATUIAHED.

Y4eOHO-HCcnenoBaTeNnbckas abopatopus: anmapat Kunma, 6apoMerp, akBaguctwnuistop J19-4-2 , Becet HR
200,poTornexrpokxonopumerp KOK- 3-01, meus mydensras MUMII-I1, HuzkoTemiiepatypHas gaboparopHas snekrporneds SNOL

JlabopaTopus o0mmIelt XUMHH: CYIIIIBHBIN mKad, YCTPOWCTBO IS OBICTPOTO MPOCYIIUBAHIS XHM. TIOCY/BI, IITATHB JIA00OPATOPHBIH
(5 mT.), aKBaAMCTUILIATOP, OAPOMETP, BECHI AINEKTPOHHBIE , anmapat Kumnma, mwmmusoast™eTp pH-410M




