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Penenszenr

0.0.H., npogheccop T.JI. Tanvizuna

Pabouas nporpamMma AUCIUTIIIAHBI

Xumust

pa3paboTaHa B COOTBETCTBUU C (peiepajbHBIM TOCYJapCTBEHHBIM 00pa3oBaTElb-
HBIM CTaHJAPTOM BBICIIETO OOpa30BaHUS - CIENUATUTET IO CHEIUATHHOCTH
23.05.01 HazemHble TpaHCIOPTHO-TEXHOJOTUYECKUE CPEJICTBA, YTBEPKIACHHBIM
[Tpuxazom MunuctepcTBa oopazoBanus u Hayku Poccuiickoii denepanuu ot 11 aB-
rycra 2020 roga Ne935.
CocrapieHa Ha OCHOBaHMH YueOHbIX m1aHoB 2024 roga Habopa:
no crenranbHocTH 23.05.01 HazemHbie TpaHCIIOPTHO-TEXHOJIOTUUECKUE CPEICTBA,
cnenuanu3anus TeXHUYeCKrue Cpe/ICTBA arpOlPOMBIIUIEHHOIO KOMILIEKCa, yTBEP-
JKJICHHBIX YU€HbIM coBEeTOM Y HHBepcuTteTa oT 18 utons 2023 roga, mpotokos Nel 1.
PaGouast mporpamma o100peHa Ha 3aceqaHuy Kadeapsl TEXHUIECKUX CHCTEM

B arpoOusHece, Mpupogo00yCTPONUCTBE U JOPOKHOM CTpouTenbcTBe. [IpoTokon

Nell ot 18 uronst 2024 r.

N.o. 3aBeayromiero kadenpoit K.T.H., fouieHt W.I1. Anpinnn



1. HEJIX OCBOEHUS JUCHUIIJIMHbI

YrnyOneHue UMEIOMKXCS NPEICTaBICHUN U MOyYeHHE HOBBIX 3HAHUH W YMEHUH B OOJIACTH XUMHH, Oe3
KOTOpPBIX HEBO3MOYKHO PpEUIEHHE COBPEMEHHBIX TEXHOJOTMYECKHX, OJKOJOTHYECKHX, CBIPBEBBIX U
JHEPreTUUECKUX Ipo0iieM, CTOSIIUMX IHepen 4enoBeuecTBOM. (OCOOEHHOCTBIO IIPOTPAMMBI  SIBJISETCS
(hyHIaMeHTaNbHBI XapakTep €€ coAep)KaHus, HeOOXOOUMBIM Ui (OpPMHPOBaHHS y OakalaBpoB OOLIETO
XUMHUYECKOTO MUPOBO33PEHUS U Pa3BUTUS XUMHUYECKOTO MBILIUICHUS.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

brok (momyns) OITOIT b1.0.11
2.1 TpeGoBaHUsI K MpeaBapUTEIBHON MOATOTOBKE 00YUaIOIIEToCs:
Jlis ocBOEHUS NUCLMIUIMHBI 00yJarollMecss HCIOJIb3YIOT 3HAHUs, YMEHUs, HaBBIKH, CIIOCOObI IESTEIbHOCTU U
YCTaHOBKH, c(hOPMHUPOBAHHBIE B XO/I€ U3YUEHHS XUMHH, (PU3UKH U MATEMATUKH B IIKOJIBHOM Kypce.
2.2 JIMCUMITIMHBL W TIPAKTUKH, AJS KOTOPHIX OCBOCHME AaHHOW AMCUUIUIMHBI (MOIYyJs) HEOOXOAWMO Kak
MpeaIIecTByoee: MarepualoBeJeHHe M TEXHOJOTMM KOHCTPYKIMOHHBIX MaTepuanoB, be3omacHoCTh
KU3HEIEITENbHOCTH, TemnoTexHuka, [ napasnuka u ap.

3. KOMIETEHIIUU OBYYAIOUHIETOCSA, ®OPMUPYEMBLIE B PE3YJbBTATE OCBOEHUS
JANCHUIIJIMHBI (MOYJIS)

OIIK-4: crocOOHOCTHIO WCIIONB30BATh 3aKOHBI M METOABI MATEMAaTHKH, €CTECTBEHHBIX, T'YMaHUTAPHBIX H
SKOHOMUYECKUX HAYK MPH PEIICHUU MPO(PeCcCHOHATBHBIX 3a/1a4
3HaTb: pOJIb XUMHH B €CTECTBO3HAHWH, €€ CBS3b C JIPYTMMH €CTECTBEHHBIMH HAayKaMH, 3HAUCHHE B YKU3HU
COBPEMEHHOTO OOINECTBa; BaKHEHIIME XUMHYCCKHE TOHSITHS W OCHOBHBIC YYCHHUS: O CTPOCHUM aTOMOB U
MOJIEKYJ, O XUMHYECKOU CBSI3U B Pa3HbIX €€ MPOSBICHUSIX, MEPUOJUUCCKOM M3MEHEHHUU CBOMCTB 3JIEMECHTOB,
XUMHYECKOM  Tpolecce (XMMUYECKOW TEPMOJMHAMUKE W  KHHETHKE), pacTBOpax, OKHUCIUTEIBHO-
BOCCTaHOBHUTEIBHBIX MPOIIECCaX, HEKTPOXHUMHH.
YMeTh: UCTIONB30BaTh 3HAHUS TEOPETHYECKUX OCHOB XMMHH B MPO(ecCHOHATHHON AEITEIHHOCTH IPU PELICHUN
KOHKPETHBIX PAacU€THBIX 3a]a4, IPU MOCTAHOBKE JIAOOPATOPHBIX METOJOB M3YYCHHUS BEIIECTB U XUMUYECKHUX
mporieccoB.  IIporHozupoBaTh  HampaBleHHWE  NPOTEKAHWS  OOpPAaTHMMBIX  XMMHUYECKHX  IMPOIECCOB,
SKCIIEPUMEHTANBHO H3y4aTh BIWSHUE PA3INYHBIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOH peakuuu. IIpumeHsaTh
3HAaHUS B OOJIACTH 3JICKTPOXUMHUU TPH PEIICHUU MPOo(ecCHOoHaTbHBIX 3a1ad. CaMOCTOSITEThHO OCYIIECTBIIATh
OCHOBHBIC ITPHEMBI PabOTHl B XUMUYECKOH JIA00PaTOpru.
Braagerb: BaXHEWIIUMH 5SJIEMEHTaMH TEXHHKH JIaDOPAaTOPHOTO HKCIEPHMEHTa, IONB30BATHCA IOCYIOH U
npuOopaMyu, MaTeMaTHYECKUMHU pacy€TaMd W TPEJCTaBICHUEM OKCIEPUMEHTAIBHBIX PE3YyJIbTaTOB B
rpajuueckom Buzme. Bragers MeTomaMu MaTeMaTHYECKOTO aHANHW3a M MOJCIMPOBaHUS, TCOPETUYCCKOTO H
9KCIIEPHMEHTAIBHOTO HCCIIeI0OBaHMUS.

4 PACIIPEJEJIEHUE YACOB JUCHUIIJIMHBI 1O KYPCAM

B sansrit 1 2 3 4 5 Uroro
YIT | PIIJ YII PII/]
Jlexmun 4 4 4 4
JlabopaTopHsie 6 6 6 6
ITpakTrueckue
[Tpuem 3auera 0,15 | 0,15 0,15 0,15
KonrtaktHas paboTa 00ydarommxcst 10,15 | 10,15 10,15 10,15
C TIperoaaBaTeiemM (ayIuTOpHAsT)
Cam. pabora 96 96 96 96
KonTtpoib 1,85 | 1,85 1,85 1,85
Uroro 108 108 108 108
CTPYKTYPA U COAEPKAHUE JIUCIUIIJIMHBI (MOJYJIS)
Kon HaumMeHoBaHMe pa3esioB H TeM Kype Yacon KoMmeTenmm
3aHATHSA /BUj 3aHATHS/
Paspes 1. Xumus kak Hayka. CTpoeHHe BelllecTBa
Ilex/ Ctpoenue BemiecTBa (CTPOCHUE aTOMa, XUMUIECKast 1 ) OIK -4
CBSI3b)
Crpoenue aToMa U XUMHUYECKasi CBSI3b.
/J1a6/  |Ilepuomnveckuii 3aKOH U MEPUOJHUYECKAs CUCTEMA 1 2 OIIK-4
.. Menneneena
/Cp/ Perienne 3ana4 u ynpakHeHHH 1 10 OIlIK-4
Paznes 2. JHepreTuka M KHHETHKA XUMHUYECKHX 1




MPOLECCOB.
/Jlex/  |DHeprerrnka XMMHYECKUX PeaKIIMi 1 2 OIIK-4
/CP/ XuMudeckast KHHeTHKa. XMMHUYECKOE PAaBHOBECHE 1 2 OIlK-4
/J1a6/  |OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX POLIECCOB 1 2 OIIK-4
/J1a6/  |TennoBble 3¢ (hEKTH XUMHUYESCKUX PEaKIUH. 1 2 OIIK-4
HccnenoBanre 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
/Cp/ Ak OT Ppa3InudHbIX (akTopoB. CMelIeHHE 1 2 OIlK-4
XUMHYECKOTO PAaBHOBECHSL.
/Cp/ Odopmienne oT4ETOB 1 MOATOTOBKA K 3aIUTE 1 7 OIIK-4
71200paTOpHBIX padoT.
/Cp/ Pemenne 3amay u ynpaxHeHUH 110 Tellt/le "DHepreTuka 1 10 OIK -4
Y KMHETHKA XMMHYECKHX MPOIECCOB.
Pa3znen 3. PacTBopsbl u Apyrue AucnepcHbie |
CHCTEMbI. DJIEKTPOXHMHUYECKHE MPOLecChI
/Cp/ JucnepcHble cucteMbl. O0IIMe cBOICTBA paCTBOPOB. 1 2 OIIK-4
//Cp/ PacTBops! anekTpoauToB. I'anpBaHONaphI 1 2 OIIK-4
//Cp//  |IlpuroroBjieHHe PaCTBOPOB 3aJaHHOM KOHIICHTPAI[UH. 1 2 OIIK-4
JICp! I/I3y:IeHHe OKHCIIUTEIbHO-BOCCTAHOBHTEIILHBIX 1 ) OTTK -4
CBOHCTB BJIEMEHTOB.
/Cp/ I'anpBann4eckue anneMenTsl. Beruncnenue 9J1C 1 2 OIIK-4
//Cp/ Koppo3us 1 2 OIlK-4
/iCpl/ Odopmienre 0T4ETOB 1 MOATOTOBKA K 3aIUTe 1 7 OIK-4
J1a00paTOPHEIX PaboT.
/Cp/ Perienre 3ana4 u ynpakHeHHH 1 10 OIlK-4
Pa3znen 4. O0mas XapakTepuCTHKA XMMUYECKHX |
3J1€MEHTOB H MX COeTHHEHMIl
/Cp/ OOm1as XxapaKTepUCTHKA METAJIOB 1 2 OIIK-4
//Cp/ OO01mas XxapakTepUCTHKa HEMETAJLJIOB 1 2 OIIK-4
//Cp//  |Xumudeckue CBOMCTBA METAJIOB U HEMETAJLJIOB 1 2 OIIK-4
/Cp/ OdopmiteHre 0TIETOB U TIOATOTOBKA K 3aIHUTE 1 5 OIK -4
71a00paTOpHBIX padoT.
/Cp/ Pemenue 3aga4 u ynpakHeHUH 1 10 OIIK-4
Pasnes 5. JieMeHTHI Oprannvyeckoii XMMHH 1
/Cp/ Oprannyeckasi XuMHs Kak HayKa. YTJIEBOAOPOIBL. 1 ) OIK -4
BricokoMouiekyisipabie coeuHenus. [Tonumepsl.
/Cp/ Perienre 3a1a4 U yupaKkHCHHH 1 10 OIlK-4
[Tpuém 3auéra (K) 1 0,15 OIIK-4

Peanuzamus mporpaMMbl MpeArnoNaraeT HUCMOIb30BAaHUE TPAIUIMOHHONW, aKTUBHOW W WHTEPAKTUBHOW (Bopm
0o0y4JeHus Ha JEKIIMOHHBIX, Ta00PaTOPHBIX 3aHATHIX.

5. ®OHJ OUEHOYHbIX CPEJACTB
5.1. KoHTpoJibHbIe BONPOCHI U 3aaHUS

1. XUMUS Kak pazjen ecTecTBO3HaHUA. OCHOBHBIE MOHATHUSA U 3aKOHBI.

2 IlepBoHauanbHBIC CBEACHUS O cTpoeHHU atoma. Monenu TomcoHa, Pesepdopaa. [Tocrynarsr bopa.

3. KBaHnTOBO-MEXaHHUYECKAsT MOJAETL CTpOSHHUS aTroMa. KBaHTOBbIC uncia. THIBI DJICKTPOHHBIX OpOHUTAJICH.
[Ipuanun ITaynu, npasuno XyHaa, npasuio Kneukosckoro.

4. CoBpeMEHHOE TMpPEICTABIEHHE O CTPOEHUM aTroMa. OHEpPryus HOHM3allMd M CPOJACTBO K JIIEKTPOHY.
DNeKTPOOTpUIATETHFHOCTh. CTENeHb OKICICHHUS U BAJICHTHOCTb.

5. Ilepuonnueckas cucrema J[.M. MenneneeBa B cBeTe Teopuu cTpoeHHs atoma. CocTaB aTOMHBIX SJED.
W3zotonsl n n306apbl. PanunoakTHBHBIE H30TOMEI.

6. OCHOBHBIE THIIBI XHUMHYECKOW CBSI3M. XapaKTEepPUCTHKAa CBA3HM: OJHEPIUs, [UIMHA, HAIpPaBICHHOCTH,
HACBHIIIEHHOCTh. MeTajumnyecKast CBS3b.

7. XapakTepucTUKa XUMHMUYECKOW CBSA3M: JHEPrus, AJIMHA, HAIPaBICHHOCTh, HACHIIIEHHOCTh Ha MpUMEpe
KOB&JICHTHON M HOHHOW. XMMHY€ECKasl CBA3b U BAJICHTHOCTD.

8. KoBaneHTHast cBS3b: OSHEprus, JJIUHA, HANPaBICHHOCTh, HACHIIIEHHOCTH. lloysipHAas W HEMOIsSpHAs.

O6paBOBaHI/I€ o MeToay BAJICHTHOM CBSI3H U JAOHOPHO-aKICTOPHOMY MCXAHU3MY.



10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.
22.

23.
24.

25.

26.
27.

28.
29.

30.
31.

32.
33.
34.
35.

36.
37.

38.

39.

40.

41.

42.
43.

MoHHas cBsA3b: DHEPrus, NJMHA, HAIPABICHHOCTh, HACBIIEHHOCTh. B3aMOCBA3b MOHHON U KOBaJICHTHOMN
CBsI3CHl.

OcobeHHOCTH BOAOpOAHOHN cBsizu. EE xapakrepuctuka. BHyTpuUMONEKyNspHass ¥ MEXMOJICKYJISpHAsS
BOJIOPOZHAS CBS3b.

OCHOBHBIC TIOHATHUS TESPMOJMHAMUKHU: BHYTPEHHSS SHEPTHUs, TEIUIOTa U padoTa. DHTAIBIUS, SHTPOIHS U
sHeprus ['u60ca. Havana TepMoquHaMHUKK KaKk OCHOBA KU3HECTIOCOOHOCTH IKOJIOTHIESCKUX CHCTEM.
TemnoBeie 3ddekTsl xumuueckux peakuuil. [loHstue o0 sHTanbnuu. IlepBoe Hayalo TEPMOAUHAMHKH.
TepmoxuMudeckre pacueTsl. 3aKoH I'ecca 1 ero CiencTBure.

Ionsarue 00 suTpormu. DHeprus ['MOOca ¥ HampaBIIEHHOCTh XMMHYECKUX MpoIeccoB. Bropoe u Tperbe
Havaja TePMOJINHAMHUKH.

ITonsitre 00 »HTpOorMU. DHeprus ['md60Oca w HamMPaBICHHOCTh XUMHUYECKHX TPOIECCOB. BTopoe u TpeThe
Havaja TePMOJIUHAMHUKH.

CKOpOCTh XMMHYECKOW PEaKIUH. 3aBHCUMOCTh CKOPOCTH PEaKIMd OT KOHIIEHTPAIMHA pPearupyronmx
BEIIECTB. 3aKOH JEHCTBYIOIINX MacC.

CKOpOCTb XMMHUYECKOM peakuy. 3aBUCUMOCTb CKOPOCTH peakiu oT TemiepaTypbl. [IpaBuno Bant-I'odda.
CKOpOCTh XMMHUYECKOW Peaklui. DHEPTHs aKTUBAIMK. | OMOTEHHBIH M TeTepOreHHBIN KaTam3. AncopOrus
B 3aIIUTE OKPYXKAIOIEH CPebl.

PaBHOBecHe B TOMOTEHHBIX M TETEPOTCHHBIX cHcTeMax. CMelleHne XUMHYECKOTO paBHOBECHS B
3aBUCHMOCTH OT KOHIICHTPAIIUHU, TeMIIepaTypbl, naBieaus, o0séma. [Ipuamun Jle-1llatenne. PaBHOBeCHBIC
TIPOIIECCHI B OKPY’KaIOIIeH cpeie.

PactBops! Kak mucnepcHble cucTeMbl. CrocOOBl BRIpAKEHHUS MX COCTaBa: MaccoBas JOJsI, MOJISIpHAs, U
HOpMaJIbHAS KOHIICHTPAIMU. DKOJIOTHYECKUE TPeOOBaHMS K MPUMEHEHUIO PACTBOPOB B MEIIUITUHE.
Teopus NIEKTPOTUTHUSCKON AUCCOMai. MeXaHu3M pacTBOPEHUsI, CTEIeHb nqucconuanuu. CUIbHBIE U
cita0bIe ANIEKTPOIUTHI. PONTb 3IEKTPOIUTOB B OKPYKAIOIIEH cpejie.

T'uaponus coneil. Tumbl ruaponu3a. YpaBHEHU THAPOIN3A. XapaKkTep THAPOIN3a.
OKUCITUTETbHO-BOCCTAHOBUTENIFHBIE ~ pPEaKuu.  BaxHEeWIMe  OKUCIUTEM W BOCCTAaHOBUTEIIU.
Knaccuduxkaius OBP. OBP B jxu3HeaesTeIbHOCTH OpraHu3Ma.

OKHCITUTETFHO-BOCCTAHOBUTENFHBIE PEAKIIHH.

3amuTa METauIoB OT KOPpPO3UH. 30NSAIMOHHBIE METOJMBI 3aIUTHI METAJLIOB. DIIEKTPOXUMHUYECKUE
METO/IBI 3aIUTHI. DKOHOMHUYECKOE 3HAUCHNE METAJIOB OT KOPPO3UH.

DNEKTPONH3 ¢ PaCTBOPUMBIM M HEPACTBOPUMBIM aHOOM. OCHOBBI TajIbBaHHYECKUX METOJIOB HAHECCHHS
METAILTUYECKUX TTOKPBITHIH.

DnekTpoxuMudeckas kopposus. CriocoObl 3aIUThI METAIUIOB. boph0a ¢ Koppo3ueii ¢/X MallliH U OpYIUi.
XWMUYECKHEe WCTOYHHUKHA OJJIEKTPUYEeCKOro Toka. [IpuHIMI paboThl KHCIOTHOTO aKKyMYJATOpA.
Hcnonb3oBaHue TOTUIMBHBIX JIEMEHTOB B C/X.

Kopposus merannos. OcHoBHBIEe BUABL. bopr0a ¢ kopposueil ¢/X MaluH 1 OpyAHH.

TlanpBanmYecKre deMeHTH. [IpuHIUI paOoThl METHO-IIMHKOBOTO 3jeMeHTa [lanmens-SAxkoou. Psg
CTaHIAPTHBIX AIEKTPOTHBIX TOTEHIINAIOB.

Axkxymynatopsl. [IpuHIUT pabOThl KHCIOTHOTO aKKYyMYJISTOpPA.

O.A.C. ranpBaHMYECKOTO 3JieMeHTa. [lomspuzanus W TEpeHANpPsDKCHUE DIICKTPOIHBIX PEaKIIWid, B
ranpBaHndeckoM 3jemeHTe. CrocoObl AeTmoNIpu3aliy, TOIUIMBHBIE 3JEMEHTHI, BO3MOXXHOCTH HX
WCTIOJB30BaHMsI B C/X MaIlTUHAX.

OneKTponu3. DISKTPOIH3 ¢ HEPACTBOPUMBIM U PACTBOPUMBIM aHOJIOM.

Onekrposms. 3akoHbl Dapanes. ['anpBaHOTeXHUKA. VICTIONTBE30BaHUE SIIEKTPOIIH3A.

3akonsr dapages. IICKTPOIUTHICCKOE MOTyUeHUE U paduHUpoBaHKe MeTala. OCHOBHI TAIbBAHUICCKUX
METOJI0OB HAHECCHHS METATHICCKUX TTOKPBITUH.

KommniekcHple coenuuenns. HomeHknarypa u knaccudukarus. BaxHelme KoMIuiekcooOpa3oBaTed U
JUTaHpl. 3HAaYeHNE KOMIUIEKCHBIX COSIMHEHUH B OKPYXKAIOIIeH cpere.

Hunk, onoso. Haxoxaenue B mpupoze. Beigenenre B cBOOOIHOM BHUIE, 0COOCHHOCTH CBOUCTB.

Turan, nupkonuii, radpuuii. Haxoxnenne B mpupozae. Broimenenue B cBobomHoM Buie. OCOOCHHOCTH
CBOMCTB. MICIIOJIb30BaHUE B TEXHUKE.

Menp, cepebdpo, 30m0t0. Haxoxnerne B mpuponae. Beigenenne B cBo00oaHOM BHie. OCOOCHHOCTH CBOMCTB.
Hcnons30BaHUE B TEXHUKE.

Xpom. Ctpoenne aroma. Haxoxaenne B mpupoae. Brinenenrne B CBOOOTHOM BUAE, OCOOCHHOCTH CBOMCTB.
Hcnonbs30BaHnE B TEXHUKE.

Amromunuii. Ctpoenne. Haxoxxaenue B npupoze. Boinenenue B cBOOOJHOM BUE, 0COOEHHOCTH CBOICTB.
Hcnonk30BaHNE B TEXHUKE.

Marnuii. Ctpoenne. Haxoxnenue B mpupoze. Brimenenue B cBOOOTHOM BHaE, OCOOCHHOCTH CBOWCTB.
Hcnonk30BaHNE B TEXHUKE.

XKenezo. Crpoenne aroma. Haxoxxaenue B npupdyie. Beigenenne B cB0O0IHOM BHUIE.

OcoOenHOCTH CBOHCTB. McIonb30BaHNE B TEXHHKE.



44.  Meramrsl. [lonoxxeHne B iepuoaudeckoii cucreme. OCHOBHBIC OOIIME CBOKCTBA.
45. Ilpeamer oprannyeckoi XuMuu. Teopus CTPOEHHS OPTAaHUYECKUX COETUHEHHH.
46. Krnaccudukanus opraHMuecKux coequHenuil: HoMmeHknatypa opraHu4ecKux CoeIMHEHNH.

47. IlpenenbHbBIE YTIAEBOAOPOILI. ANKaHbl. I 'oMomormueckuii psia. Homenknatypa u uzomepust. Du3ndeckue u

XHMHQCCKHCCBOﬁCTBa.CHOC06BIHOquCHHH

48. HemnpenenbHble YrieBOIOpOAbl. AJKEHBI. AJKagueHbl. AJKUHBL. ApeHbl. ['omonormyeckue psiabl.

Homenkmarypa u wusoMepus. Pusndyeckue u  xumuueckue cpoiictBa. CrocoObl
Hcnonbs30BaHue B CEIBCKOM XO3SIMCTBE.

IIOJIy4YCHHUA.

49. TanoreHnpou3BOAHbBIE YrieBonopoaoB. Homenknarypa. dusnueckue u XuMudeckue cBorcTBa. CriocoObI

TOJTY4CHUSI.
50. Ilomumepusie MaTtepuasl. [mactmacchl. [lepepaboTka momMepos.

5.2. Tembl NHCbMEHHBIX PadoT
IIpenycMOTpeHBI cCaMOCTOATEIBHBIC pA0OTHI (PEIICHHE 3a/1a4) TI0 pa3zeiiaM yIeOHO# mpoTrpaMMEI.

6. YAEBHO-METOJNMYECKOE U UTHOOPMAIIMOHHOE OBECIHHEYEHUE JUCHUITJIMHBI

(MOJY.JIST)

6.1. Pexomenayemasi iureparypa

6.1.1. OcHOBHas JUTEpaTYpa

cryaenroB. / H.II. Craporoiitoa, E.B. Mapreinosa, I'.B. Uekun — Bpsack: U3a-Bo BpsiHckoro
arpapHoro yHuBepcureta, 2015. — 92 c. http://www.bgsha.com/ru/book/113200/

ABTOp, Ha3BaHKE, MECTO U3aHUsl, U3AATENbCTBO, T H3IAHHS KonnuectBo
Jlebenen FO.A., @anees I'.H., l'ony6es A.M. lllanoBan B.H. Xumus M.: IOpaiit, 2016 80
I'maaka H.JI. O6mas xumus M.: FOpaiit, 2013 31
I'pangOepr W. U. Oprannyeckas xumus: y4ue0. s Oakanaspos M.: [Ipoda, 2001 31
Bacunse B. II. Anamutnueckas xummsa. B 2 kn. Ku. 1. TutpumeTprudyeckue u 25
rpaBUMeTpHUYecKuil MeToasl ananmu3a. M.: Ipoda, 2004
BacunweB B. I1. Anamutndeckas xumus. B 2 xu. Ku. 2. OU3UKO-XUMUYECKHE METOJIBI aHAIH3A. 24
M.: [Ipoda, 2004
I'pann6epr U. U., Ham H. JI. Opranuueckas xumus: y4ue0. s 6akanaspos M.: Ipoda, 2013 30
PamuonoBa M.E. Xumus ¥ TexXHONOTHs OE3aJIKOTOJNLHBIX HAMUTKOB [DJIEKTPOHHBINA pecypc]:
YuyebHo-MeToauueckoe mocodue/ PaguonoBa W.E.— DnekrtpoH. tekcroBbie maHHbie.— CIIO.:
Yuusepcurer UTMO, HUuctutyT Xonoaa u ouorexunonorui, 2013.— 11 ¢.— Pexum mgocrymna:
http://www.bibliocomplectator.ru/book/?1d=65366.— «BMBJIMIOKOMITJIEKTATOP»
Xumust otpaciu [DnekTpoHHBIH pecypc]: Yue6Hoe mnocobue/ E.C. Pomanenko [u ap.]—
OneKTpoH. TeKCTOBbIe AaHHbIe.— CrtaBpomonb: CTaBpOMONbCKHIA TOCYIapCTBEHHBIM arpapHbIi
YHUBEPCUTET, [Maparpad, 2013.— 144 c— Pexum JOCTYyIa:
http://www.bibliocomplectator.ru/book/?1d=47380.— «BMBJIMOKOMITJIEKTATOP»
XuMusi THIOME [ DJIEKTPOHHBIA pecypc]: YdeOHO-MeToauuecKkoe Mocobue/ — DJICKTPOH.
TeKCTOBBIC  naHHBIe.—  HoBocmOupck: HoBocmOWMpCKHI  TOCYHApCTBEHHBIH  arpapHBINA
YHUBEPCUTET, 2011.— 100 c— Pexum JOCTYyIIa:
http://www.bibliocomplectator.ru/book/?1d=64813.— «BUBJIMOKOMITJIEKTATOP»

6.1.2. lonotHUTEIbHAS JIUTEPATYypa

ABTOp, Ha3BaHNE, MECTO U3IAHMS, U3JATEIBCTBO, TO/ N3JAHU KommuecTBo
KuszeB J. A., Cmapeirus C. H. Heopranuueckast xumust: y4e0. 11 By3oB M.: JIpoda, 2004 41
I'muaka H. JI. 3agaun u ynpaxsaenus no oduerd xumun: y4ue0. mocobue JI.: KHOPYC, 2011 1
I'enpdman M. U. Xumus .- CI16.: Jlaas, 2008 T. 1
[Monkoe B.A. O0mias xumusi. buodusnueckas XxuMus. XuMUs OMOTCHHBIX JIEMEHTOB M.: 10
IOpaiir, 2012

6.1.3. MeToanieckue pa3padoTKu

ABTOp, Ha3BaHKE, MECTO U3aHUs, U3AATENbCTBO, Tl H3TAHHS KonnuectBo
Uekun ['.B. OCHOBBI XHMHH 3JIEMEHTOB: TIOCOOHE TS ayAUTOPHON U BHEAYAUTOPHOU PabOTHI
cryaenroB (M3nanue BTopoe). / I'.B. Uekun, E.B. MaptsinoBa, — bpstack: W3n-Bo BpsiHckoit
I'CXA, 2014. — 56 c. http://www.bgsha.com/ru/book/113202/
CraposoiitoBa H.II. YrneBomopozapl: mocobue Ansl ayAWTOPHOM M BHEAYAUTOPHOH pabOTHI 10

MaprteiHoBa E.B. Kucnoponocoaepikaiue opraHuuecKye BEIecTBa: IOCOOUe sl ayAUTOPHON U
BHeayIuTOpPHOH paboThl ctyaeHToB. / E.B. Mapteinosa, H.IT1. CraposoiitoBa, I'.B. Uekun. —
Bpsinck: U3n-Bo bpsackoit 'CXA, 2014, — 96 c. http:/7www.bgsha.com/ru/book/1 13197/




Uekun ['.B. OcHOBHBIE 3aKOHBI M IOHATHSA XUMHUHU. CTpOEHNE BEIECTBA: TTOCOOHE IS
ayAUTOPHON U BHEAYAUTOPHOM paboThl cTyAeHTOB (n3ganue BTopoe). / I'.B. Uekun, E.B.
Maprteinosa, T.JI. Tanesuna, B.B. Tanesun. — bpsauck: M3a-so bpsuackoit 'CXA, 2014. — 68 c.
http://www.bgsha.com/ru/book/113199/

6.2. Ilepeyenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTu "UnTepHeT"
Poccuiickoe o6pazoBanue http://www.edu.ru
LentpansHas Hay4Hasi OnbaroTeka http://www.scsml.rssi.ru/
BubnroTeka o ecrectBeHHbIM Haykam PAH — http:// www.benran.ru
Hayunas snextponnas 6ubnmnoreka http://e-library.ru
OnexTpoHHas OHMOIMOTEKa yIeOHBIX MaTeprasIoB o XuMHH http://www.chem.msu.su/rus/elibrary/
6.3. IlepeyeHb MPOrpaMMHOro odecnedyeHust

HHuTepHeT-0pay3ephr:

1. Google Chrome.
2. Mozilla Firefox.
3. Internet Explorer.
4. Opera.

MS Office Standard 2010

7. MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHUE JUCHUIIJIMHBI (MOZY JI51)

YueOHBIC ayTUTOPHH VIS TIPOBEACHUS 3aHATUN JCKITMOHHOTO THMa: 1-415, 416

YueOHBIC ayTUTOPHH IS TIPOBEACHUS JIA00PATOPHBIX 3aHATHI: 2- 423

Y4eOHble ayJUTOPUH I POBEACHHS TPYIIIOBBIX U HHAUBUYalbHBIX KOHCYIbTALMA: 2-422, 423

Y4eOHble ayJUTOPUH I IPOBEACHHUS TEKYILEro KOHTPOJIS ¥ IPOMEXYTOUHOW aTTecTanuu:2-435

AyauTopus Ijis caMOCTOSITEIEHON paboThI:2-435

[Tomerenue i XpaHeHHs ¥ MPO(YUITAKTUIESCKOTO 0OCITYKUBaHHUS YdeOHOro 00opynoBaHmst: 2-421a,423a,437

CrienaibHble MOMENICHUS (y4eOHbIe ayIUTOPUM M TOMEIEHHS Ui CaMOCTOSATENILHOM MOATOTOBKH H
XpaHeHus: 000pYyIOBaHMs) YKOMIUIEKTOBAaHBI CHEIMAJIN3UPOBAHHOM MeOenbl0 M TEXHUYECKHMMU CpPEACTBAMU
o0yuenus (BoITsoKHOM mikad, 1ab. cTOJBI, CyMIMIbHBIN 1TKad, MydeabHas Medb, JICKTPOHHBIC aHAIUTHYCCKUC
BEChl, DJJIEKTPOHHBIE TeXHOXMMHUeckue Becbl, Becel BJITK, pH-metp, ®OK, IX xpomatorpad,
CHEKTPO(OTOMETP, XUMUUECKUE PEAKTUBBI.

CrenzoBble MaTepHajbl: NEPUOJUYECKAsl CUCTEMa, TalOJMLla PacTBOPUMOCTH, KaueCTBEHHBIN aHaius,
CTaHJApPTHBIC OKHCIUTENBHO - BOCCTAHOBUTEIIbHBIE TOTEHIIUABI.

Kommnerorepnsiii knacc kagenpsl CBoOOIHBIN BbIX0J B MHTepHET, Aoctyn Wi-fi. (435 ayn) 8 I1I9BM B
cetd Internet mas TecToBoro KoHTpouiss 3HaHui B mporpamme «AditTestdesk», makeT TeCTOBBIX MaTepHUajOB,
3NIEKTPOHHAsA OMOIMOTEKa Kaeaphl O XUMHH. ).

Habops! neMoHCTpaimoHHOTO 000pyI0BaHUS U y4eOHO-HATTISAHBIX TTOCOOHI.

JlaGoparopuu ocHalleHbl Ja00paTOPHEIM 000PYAOBAaHUEM B 3aBUCHUMOCTHU OT CTETIEHH €T0 CIOKHOCTHU U B
COOTBETCTBHH C TUCIUIUTMHON 1 pabodeil yaeOHOMH mporpaMMoil TUCIIUILTAHEIL.

Ayautopusi Al CAMOCTOSITENBHOM pabOThl OCHAIIEHA KOMITBIOTEPHON TEXHUKOH C MOAKIIOYEHHUEM K CETH
«uTepHeT» M obecriedueHa JOCTYIOM B 3JIEKTPOHHYIO MH()OpMAaNHMOHHO-00pa30BaTENbHYIO cpeny bpsHckoro
rAy.



®OHJ OLIEHOYHBIX CPEJICTB
M0 THCIUTLINHE
XnmMus
Hampaenenue moarorosku 23.03.02 HazemHbIe TpaHCIIOPTHO-TEXHOJOTHYECKHE KOMILTIEKCHI [Ipoduiis
MammwuHbl 1 000pyI0BaHUE TPUPOTO00YCTPOHCTBA U JJOPOKHOTO CTPOUTEITHCTBA
KBanuukanus (cTerneHs) BRITYCKHHUKA: OaKagaBp opMa OOyUYCHUsS: OUHAs
Copaepxxanue
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[lepedenb GOPMUPYEMBIX KOMIIETCHIUH U 3TATIBI HX QOPMHUPOBAHIS «...cvvevvvenveeieneereenteneesieetesieessensesseensesseenees
Kommerenmun, 3akperuiénnbie 3a TUCTATETAHON OITOIT BO .....ccooiiiiiiiiicc e
[porecc GOpMHUPOBAHKS KOMITETCHIIUH B JUCITUTITIHE (XHMESD ... veeuverveenteneeeseensesseensessesneessesseensensesssensesseenss
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[Tokazarenu, KpUTEPUH OIICHKH KOMITCTCHIIMN U TUITOBBIC KOHTPOJIBHBIC 3aJaHUS
Or1ieHOUHBIE CPENICTBA IS IPOBEACHUS MPOMEXKYTOUHON arTectaruu JUCHUTIINHBI...
OreHOYHBIE CPEICTBA AJIS IPOBEACHUS TSKYIIETO KOHTPOJISI 3HAHUH TI0 AUCIUTUIAHE. .



1. TACIIOPT ®OHJA OHEHOYHBIX CPEJACTB

Hampaenenue moarorosku 23.03.02 HazemHbIe TPaHCIIOPTHO-TEXHOJOTHYECKHE KOMILTIEKCHI [Ipoduiib
MarmmwuHbl 1 000pyIOBaHUE MTPUPOIO00YCTPONCTBA U JOPOKHOTO CTPOUTEIHCTBA DOpMa MPOMEKYTOUHOM
aTTECTAllUU: 3a4eT
2. IEPEYEHb ®OPMHUPYEMbBIX KOMIIETEHIIMM 1 STAIIBI X
O®OPMHUPOBAHMHA 2.1. KomneTeHun, 3aKpenjiéHubie 3a aucuuniannoii OIIOU BITO
N3yveHre TUCIUTUTMHEL « XUMUYSD) HAIPaBICHO Ha (DOPMUPOBAHUU CISAYIONIUX KOMITCTCHITHI:
odmenpodeccuoHaIbHbIX komneTeHnuii (OIIK):

OIIK-4
2.2. Ipomnecc popMupoBaHns KOMIETEHIHIT MO AUCHUILTHHE « XHMU
Ne HaumenoBanue pasnena 3.1 V.1 H.1
paznena
1 XuMus kak Hayka. CTpOE€HHUE BEIECTBA + + +
2 DHepreTKa 1 KUHETHKA XUMHUIECKUX TIPOIIECCOB. + + +
3 PactBopbI 1 ApyTHe IUCTIEPCHBIE CUCTEMBI. n N n
ONEKTPOXUMHUYECKHUE MPOLIECCHI
4 OO6mras xapaKTepUCTHKA XMMHIESCKUX DJIEMEHTOB U UX n n n
COEIMHEHUI
5 DJIEMEHTHI OPTaHUIECKON XUMHH + + +

2.3. CTpyKTypa KOMNETeHIMIi N0 JUCcHUILInHe XuMus

OIIK-4: cnocoOHOCTHIO MCIIONB30BAaTh 3aKOHBI U MCTOJbl MATCMATUKH, CCTCCTBCHHLIX, T'YMAHUTAPHBIX U
PKOHOMUYCCKUX HAYK IMPU PCHICHUUN HpO(l)eCCI/IOHaJ'IBHBIX 3agad

3nats (3.1)

[pOJTb XMMHH B €CTECTBO3HAHUH, €€ CBS3b C IPYTMMH €CTECTBEHHBIMU HAayKaMH, 3HaUE€HHUE B
PKU3HU COBPEMEHHOTO OOINECTBA; BAKHEUIITNE XUMUUECKUE TIOHATUS M OCHOBHBIE YUCHUS: O
CTPOCHHH aTOMOB W MOJEKYJ, O XHMHYECKOM CBSI3M B pa3HBIX €€ TIPOSBICHUSX,
MEePUOANYECKOM HM3MEHEHHH CBOWCTB AJIEMEHTOB, XMMHYECKOM IIpolecce (XUMHYECKOH
TepMOJIMHAMUKE U KMHETHUKE), PACTBOPAX, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX MpPOIECccaX,
PIEKTPOXUMHUHU.

Ulexumu paznenoB Ne 1 -5

Ymers (V.1)

MCIIONb30BaTh 3HAHUS TEOPETHYECKUX OCHOB XMMHHU B MPOGECCHOHANBHON IesTeThbHOCTH
[pH pEIIeHNH KOHKPETHBIX Pacu€THBIX 3aJad, MPU MOCTAHOBKE JIA0OPATOPHBIX METONOB
M3y4eHUs BEIECTB U XUMUYECKHUX MpolueccoB. [IporHo3upoBaTe HallpaBleHUE MPOTEKAHUS]
0OpaTUMBIX XMMHYECKUX IPOLECCOB, SKCIEPUMEHTAIBHO H3y4yaTb BIHMSHUE Pa3IHYHBIX
(bakTOPOB Ha CKOPOCTh XUMHYECKOH peakinuu. [IpuMeHSATh 3HaHHs B 00JacTH
DIIEKTPOXUMHH MPU PELICHUH MPOoQeCcCHOHANBHBIX 3a1a4. CaMOCTOSTENLHO OCYIIECTBISATH)
OCHOBHBIE IPUEMBI pabOThl B XUMHUECKOHN JIAOOpATOPHUH.

JlaGopatophble (mpakTHuecKue) padboTsl pazaenoB Ne 1 - 5

Bmamers (H.1)

BOXHEHIIMMU 3JIEMEHTAMH TEXHUKH J1a00OpaTOPHOTO DKCIEPUMEHTa, IOJH30BaThCH]
MmocyZAod W mpuboOpaMu, MaTEeMAaTHYSCKUMH  pacuéTaMH H  MPEICTaBICHUEM
DKCIIEPUMEHTAIBHBIX ~ pe3yJbTaToOB B TpaduyeckoM Buae. Bragers Meronamy
MaTEMaTHYECKOTO aHajln3a W MOJETHPOBAHHS, TEOPETHUECKOTO M IKCIEPHUMEHTAIBHOTO
KCCIICAOBAHMUS.

UlaGopatopHble (TpakTH4ecKkue) paboTsl pazaenoB Ne 1 - 5

3.IIOKA3ATEJIM, KPUTEPUN OLIEHKA KOMIETEHIIUA U TUIIOBBIE

KOHTPOJIBHBIE 3AJIAHUSA

3.1. Ouenounvie cpeocmea 011 NPOGEOCHUA NPOMENCYMOUHOU AMMeCmayuu OUCUUNTUHbBL

10



KapTa OLICHOYHBIX CPEACTB l'lpOMe)KyTO‘lHOﬁ aTTeCTalu JTMCIUIIJIMHbI, l'lpOBOIlPIMOﬁ B

¢opme Ix3aMeHa

Paznen nucuuniInHe

Konrtponupyemsle qunakTHUECKHE
€AUHUIIBI (TEMBI, BOIPOCHI)

KonTponupyemsie
KOMIIETEHIIUU

OneHouHoe
cpenctBo (Ne
BOIIPOCA)

XuMud Kak HayKa.
Crpoenue BemiecTBa

Crpoenue BenecTBa (CTpOEHUE aToMa,
XUMHUYECKas CBSA3h) XUMUICCKUI
SKBUBAJEHT. Pacuetsl ¢
HCIOJIb30BaHHEM 3aKOHOB
CTEXHOMETPHH

OIIK-4

1-10

DHepreTUKa U KUHETHKA
XUMHYECKUX
MPOLIECCOB.

DHepreTrKa XMMHUECKUX PeaKui
Xumudeckas KHHETHKA. XUMHYIECCKOS
paBHoBecue TertoBbie 3P eKThI
XUMUYECKUX PEaKIIUM.

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMUYECKOHN pEaKIMK OT Pa3TnIHBIX
(akTopoB. CMeIIeHNE XUMHUYECKOTO
paBHOBECHS.

OIIK-4

11-18

PacrBops! u npyrue
JTIUCTICPCHBIC CUCTEMBI.
DIIEKTPOXUMHUICCKHEC
MPOIIECCHI

HucnepcHbie cucteMbl. OOIIHIE
CBOMCTBa PacTBOPOB.

PacTBOpBI 31E€KTPONIUTOB.
I'anpBanomaps! Ilpurorosnenue
pacTBOpPOB 3aJaHHOW KOHLIEHTPALUH.
Nzyuenune
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX

OIIK-4

19 -31

CBOMCTB 3JIEMEHTOB. [ albBaHUYECKUE
sneMeHTHL. Beruucaenue DJ1C

OOmast  xapaKTepUCTHKA
XUMHAYECKHUX 3JIEMEHTOB H
WX COCIMHEHUM

OO0mas XxapakTepUCTHKA METAJLJIOB
OO0mas XxapakTepUCTHKa HEMETAILJIOB
XUMHUUECKIE CBOMCTBA METAIOB U
HEMETAJIOB

Onektponus. 3akoHsl Dapanes

OIIK-4

32-44

DIIEMEHTHI
OpPraHU4eCcKON XUMUU

Opranudeckast XUMUsI Kak HayKa.
VYrneBonopoasl
BricokomonekynsipHbie
COeTMHEHUS
BricokomonekynsipHbie
COCAMHEHHS U HX CBOMCTBA

OIIK-4

45-50

—_—

bl

IlepeyeHb BONIPOCOB K 3K3aMeHY N0 JUCHUILVINHE «XHUMHI»
XuMus Kak pasznen ecrecTBo3HaHUA. OCHOBHBIE MTOHSTHUS U 3aKOHBHI.
[lepBonauaneHbIe cBeAieHUs 0 cTpoeHnu atoma. Monenu Tomcona, Pesepdopna. [Toctynarsr bopa.

KBaHnToBO-MexaHWYEeCKass MOJACIb CTPOCHHUS aroMa. KBaHTOBBIC uncia. THITBI 2JIEKTPOHHBIX OpOUTAIICH.

[Ipuauun [aynu, npasuno XyHna, npasuio KieukoBckoro.

COBpCMeHHOC nopeaACTaBJICHHUC O CTPOCHHH aToMa. 3HCpFI/I$I HOHHM3allMU MU CPOACTBO K DJJICKTPOHY.

BHCKTpOOTpI/IHaTCJILHOCTL. CreneHb OKUCIICHHUS U BAJICHTHOCTb.

HepI/IOI[I/I‘leCKaH CHUCTEMA I[I/I MCHZ[CJ'ICCBEI B CBCTC TCOpHUU CTPOCHHUA aTOMaA. CocTaB aTOMHEIX AACP.

W3oromnsr n H306ap51. P aJJMOAKTHBHBIC U30TOIIbI.
OCHOBHBIE THUIIBI XHMHYECKOW CBS3H. XapaKTepI/ICTI/IKa CBA3U: DOHEpPruid, MAJIWHA, HAIIPABJICHHOCTD,
11




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.
24.

25.

26.
27.

28.
29.

30.
31.

32.
33.
34.

35.

36.
37.

HACBIIIEHHOCTh. MeTayuinyeckasi CBsI3b.

XapakTepucTHKa XMMHUYECKOW CBSI3U: JHEPrus, IJIMHA, HAINPaBIEHHOCTh, HACHIIIEHHOCTh HA TpPUMEpE
KOBaJICHTHOW Y MOHHOW. XMMHUUECKasl CBS3b U BAJICHTHOCTb.

KoBasneHnTHas CBs3b: SHEprus, AJINHA, HAITPABIEHHOCTh, HACKIIIEHHOCTh. [loyspHast v HenomsipHasi.
OO6pazoBaHue M0 METOIY BAJIEHTHOM CBSI3U M IOHOPHO-AKIIEITOPHOMY MEXaHU3MY.

WonHas cBsi3b: SHEprus, JUIMHA, HAIIPABICHHOCTh, HACKIIIEHHOCTh. B3aMMOCBA3b HOHHON U KOBAJICHTHOM
CBsI3ei.

Oco0eHHOCTH BOAOPOMHOHN CBs3M. EE xapakrepucTtika. BHyTpuUMONEKyIsIpHAS M MEXKMOJEKY- JISIpHAs
BOJOPOJHAS CBSI3b.

OCHOBHBIC TIOHATHS TEPMOJUHAMHUKH: BHYTPEHHSISI SHEPTHsl, TEIIOTA W paboTa. DHTANBINS, SHTPOIHS U
sHeprus [ mb0ca. Hayana TepMoguHaMHUKH KaKk OCHOBA KU3HECTIOCOOHOCTH IKOJIOTHIECKUX CHCTEM.
TerutoBeie 3 ekt xummuueckux peaknuii. [lonsartue 00 suTanbnuu. [lepBoe HAYamO TEPMOTUHAMHUKH.
TepMmoxumudeckue pacueTsl. 3akoH ['ecca u ero ciencTBHe.

[Tonstre 06 »HTponMu. DHeprusa ['mbOca M HapaBIEHHOCTh XUMHUYSCKHUX TPOIECCOB. BTOopoe u TpeThe
Havaja TePMOTUHAMHUKH.

[Nonsitue 06 3HTpOnMU. DHeprus ['MO6ca U HaNpaBIEHHOCTh XUMUYECKUX TpoIieccoB. BTopoe u Tpetbe
Havaja TePMOJUHAMHUKH.

CKOpOCTh XMMHYECKOW peakIii. 3aBUCHMOCTh CKOPOCTH DPEAKIHMK OT KOHIEHTPAIMH pearupyronux
BEILIECTB. 3aKOH JCUCTBYIOLIUX Macc.

CKOpOoCTh XMMHYECKOH peaknuu. 3aBUCHMOCTh CKOPOCTH peakuuu OT Temmeparypsl. IlpaBuno Bant-
Todda.

CKOpOCTh XMMHYECKOW peakluu. ODHEeprusi akTUBAIMU. [ OMOTEHHBI U TeTepOreHHBIM KaTalus.
AJcOpOITHs B 3aIIUTE OKPYKAIOMIEH CPEIIBI.

PaBHOBecMe B TOMOTEHHBIX M Te€TEPOTeHHBIX cucTeMax. (CMelIeHne XHMHUYECKOrO0 paBHOBECHS B
3aBHCHMOCTH OT KOHIICHTPAIIUU, TEMIEPaTyphl, AaBieHus, o0béma. [Ipunmumn Jle-1llatenne. PaBHOBecHBIC
MIPOIIECCH B OKPY’KaIOIIEH cpere.

PactBoph! kak gucnepcHble cucTeMbl. CIIocOOBI BRIPAKEHHUSI WX COCTaBa: MaccoBas OIS, MOJSPHAS, U
HOpMaJTbHAs KOHIICHTPAIMH. JKOJIOTHUSCKUE TPEOOBAHMS K MPUMEHEHHIO PACTBOPOB B ME/IUIINHE.

Teopust AMEKTPOIUTHIECKON TUCCOIMAIII. MeXaHu3M pacTBOPEHUs, CTETIeHb Auccoruanui. CHIIbHBIE U
ciabble PJIEKTPONIUTEI. POJIh 3JIEKTPOIMTOB B OKPYIKAIOIIEH cpee.

I'unponus coneit. Tunsl ruaponusa. Y paBHEHHs THAPOIN3a. XapakTep THAPOIN3A.
OKHCIANTENHHO-BOCCTAHOBUTENbHBIE ~ PEAKIHWW. BaXHelme  OKHCIUTENTd W BOCCTAHOBHTEIH.
Kiraccuduxarnus OBP. OBP B xu3HeeATeIbHOCTH OpraHu3Ma.

OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKITUH.

3amuTa METauIOB OT KOPPO3WHU. V3ONMAIMOHHBIE METOMBI 3allUThl METAUIOB. DJIEKTPOXUMHYECKHE
METO/TBI 3aLTUTHI. DKOHOMHUYECKOE 3HAUEHNE METAJIOB OT KOPPO3HH.

DJEKTPONH3 ¢ PACTBOPUMBIM M HEPACTBOPUMBIM aHOIOM. OCHOBHI TAIbBAHMYECKUX METOJOB HAHECCHUS
METAJTMYECKUX TTOKPBITHH.

DrekTpoxuMudeckas kopposusa. CrocoObl 3aIUThl METAIIOB. boph0a ¢ Koppo3uel ¢/X MalllH U OPYIHi.
XHUMUYECKHE WCTOYHUKU DJICKTPUUYECKOTO TOKa. [IpuHIMII pabOThl KHUCIOTHOTO aKKyMYJSTOpa.
Hcnonb3oBaHue TOIUIMBHBIX DIIEMEHTOB B C/X.

Kopposus meramios. OcHoBHBIE BUbl. Boph0a ¢ Koppo3uei ¢/X MallliH U OPYAHH.

laneBannveckre aymeMeHTHl. [IpuHIMI paboThl MeIHO-IIMHKOBOrO 3yieMeHTa [lanuens-SAkobu. Psn
CTaHJIAPTHBIX 3JIEKTPOIHBIX MTOTCHITUAIOB.

Axxymynaropsl. [IpuHINT paboThl KHCIOTHOTO aKKYMYJISTOpPA.

O.A.C. ranpBanmueckoro s3neMeHTta. [lomspu3anus u TMepeHANpPsHKCHUE JIICKTPOJIHBIX pPEaKIUi, B
raJbBaHn4eckoM 3iemeHnTe. CrmocoObl JIEMOSpU3alii, TOIUIMBHBIE JJIGMEHTBI, BO3MOXXHOCTH WX
WCTIOJIb30BaHMS B C/X MalllMHAX.

DneKTponu3. DISKTPOIH3 C HEPACTBOPUMBIM U PACTBOPUMBIM aHOJIOM.

Onekrponus. 3akonbl Dapazes. ['anbBaHoTexHUKA. Vcmonb30BaHUE 2IIEKTPOIIN3A.

3akonbl Dapajes. INEKTPONIUTHUECKOE TTOTydeHHE U paguHUpoBanrue Metaiia. OCHOBBI TaIbBAHUUECKUX
METOJIOB HAHECCHUS METAJUTUYCCKUX TTOKPBITHH.

Kommnekcueie coeannenus. Homenknarypa u knaccudukarys. Bakuelinme koMIuiekcooopa- 30BaTeiu u
JUTaHpl. 3HAaYeHNE KOMIUIEKCHBIX COEAMHEHUH B OKPYXKAIOIIeH cpee.

uuk, omoo. Haxoxaenue B mpupoje. Beiienenne B cCBOOOHOM BHIIE, OCOOCHHOCTH CBOMCTB.

Turan, nupkonuii, rabuuil. Haxoxxaenune B mpupoze. Broizenenue B cBoOomHoM Buae. OcoOeHHOCTH

CcBOMCTB. M cIioip30BaHNe B TEXHHUKE.
12



38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

49.

50.

Menp, cepebpo, 3omoTo. Haxoxmenue B mpupojse. Breigenmenune B cBoOomHoM Buume. OcoOeHHOCTH
CBOMCTB. Mcnosb30BaHNE B TEXHUKE.

Xpom. Crpoenne aroma. Haxoxxaenume B mpupone. Brimenenue B CBOOOAHOM BHAE, OCOOCHHOCTH
cBoicTB. Mcrionb30BaHue B TEXHUKE.

Amomuanii. Ctpoenue. Haxoxnenue B mpupose. Beigenenne B cBOOOHOM BHIIE, 0COOCHHOCTH CBOWCTB.
Hcnons30BaHue B TEXHUKE.

Marnwnii. Ctpoenne. Haxoxxaenue B mpupozae. Boinenenue B ¢cB0OOOJHOM BHAE, 0COOCHHOCTH CBOMCTB.
Hcnonbs30BaHrEe B TEXHUKE.

XKenezo. Ctpoenue aroma. Haxoxnenue B npupoe. Brijenenue B cBOOOTHOM BUE.

OcoOeHHOCTH CBOKCTB. Mcronb30BaHNE B TEXHUKE.

Meramisl. [lonoxkeHnne B iepruogudeckoit cucreme. OCHOBHBIC OOIIME CBOWCTBA.

[Ipeamet oprannyeckoit xumuu. Teopus CTPOCHUS OPTaHUYECKUX COSTUHCHUM.

Krnaccudukarms opranudeckux coeinHeHui: HoMeHKIaTypa opraHn4ecKix COSMHCHUH.

IIpenenbHble yriaeBogopoasl. Ankanbl. ['omonoruueckuid psj. Homenknatypa u uzomepus. @usndeckue
1 XUMUYecKue cBoiicTBa. CriocoObl MOTYYCHUS.

Henpenenbueie yrneBoaopoasl. ANKeHbl. AJKagueHbl. ANKUHBL. ApeHbl. [OMOJOTHYECKUE PSIbL.
Homenkmatypa wu wuszoMepus. Dusndeckne W XHUMHYECKHE CBOWCTBA. CHOCOOBI  IONYUCHUS.
Hcnons30BaHre B CEIBCKOM XO3SIMCTBE.

lanmorennpounsBoiHbIC yTieBO10po10B. HoMeHkIaTypa. ®dusndeckre u xumudeckue cBoiictpa. Crioco0sl
MOy YESHHUSL.

[Nomumepnsie matepuansl. [Inactmaccer. [lepepaboTka monumMepos.

Kpurepun oneHkn KOMIETEHIIHIA.
[IpomexyTouHast aTTecTamusi CTYJEHTOB IO JUCIHIUIHHE «XHUMHS» TPOBOIUTCS B COOTBETCTBUH C

VYcraBoMm YHuBepcutera, [lomokeHreM O TEKyILIEM KOHTPOJE YCIIEBAEMOCTH U MPOMEKYTOUHOH aTTecTaluu
CTYZIEHTOB 10 nporpammam BO.

IIpomexxyTodHass aTTecTamus 1O MUCIHUILIHHE «XWUMHS» IMPOBOIUTCS B COOTBETCTBHU C PabOvMM

yueOHbIM TIaHOM B 1 ceMectpe B (hopme 3auera. CTyAEHTHI JIOMTyCKAeTCs K 3a4eTy B cliydae BBITIOJHECHUS UMU
y4eOHOro IIaHa M0 AMCUWIUIMHE. BBITOJHEHHUS BCEX 3aJlaHWii U MEPOINpPHATHH, MPEAYyCMOTPEHHBIX pabodeit
MIPOrpaMMON AUCIUTUIHHBI.

PesynbTar

3aueTa Kpurepuu (monucaTs KpUTEpUH B COOTBETCTBHU C KOMITETEHITHSIMH)

CTyZEeHT BBIIOJIHWI BCE TEKyIIHE KOHTPOJBHBIE MEPOINPHUATHS, NPEIyCMOTPEHHBIE
paboueii mporpaMMoOl JTUCIUILIMHBI, HE UMEET MPOITYCKOB IO 3aHITHUSAM, MOKa3all 3HAHUS
«3AUTEHO OCHOBHBIX  IIOJIO)KCHUH  y4eOHOW  JHUCIUIUIMHBI, YMEHUE pellaTh KOHKPETHHIC
MpaKTHYECKUe 3a/adyd, MPeAyCMOTpPEeHHble paboduell MporpaMMoil, OPHEHTHPOBATHCS B
[PEKOMEHJIOBAaHHOM CIIPAaBOYHOM JUTEpaType, yMEET MPAaBWIbHO OLICHUTH IOJYYCHHBIE
€3yJIbTaThl PACUETOB WM SKCIIEPUMEHTA

«HE 3aYTEHOY HpI/I OTBETC 06yqa101ueroc51 BbISIBWINCH CYIICCTBCHHBIC HpO6CJ'II:I B 3HAHHUAX OCHOBHBIX|

CTyZeHT He BBINONHWAJI BCE TEKYIIHe KOHTPOJBHBIE MEPONPUATHS, MPEIyCMOTPEHHEIE
paboueli mporpaMMol AMCUUIUIMHEI, UMEET HEOTpaOOTaHHBIC MPOMYCKU IO 3aHATHUSIM.

MOJIOKEHUH y4eOHOW NHCIUIUTMHBI, HEYMEHHE C TIOMOIIBIO TPETNoAaBaTeNs MOIYYHTh
MpaBUIBLHOE PEIICHUE KOHKPETHOM MPaKTUYECKOM 3allayd W3 4YHclia MPEAyCMOTPEHHBIX|
a004ei mporpaMMoii yaeOHON TUCITUTUINHEI

3.2. Ouenounvie cpeocmea 011 NPOGEOCHUS MEKYULE20 KOHMPOJIS 3HAHUN RO OUCUUNIUHE
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KapTa oneHOYHBIX CPeACTB TeKYIero KOHTPOJIsl 3HAHUIA M0 AUCHMILTHHE

No O11eHOYHOE CPENICTBO
B S — KonTponupyemble AuaaKTHIeCcKue KonTponupyembie (Ne Borpoca)
€IUHUITHI (TEMBI, BOIIPOCHI) KOMIIETEHIINH
I BUJ KOJI-BO
Crpoenmue BemiecTBa (CTPOCHHE aToMa, OnCl1 1
. XuMusl KaK HayKa. XHMHYECKasl CBSI3b) XMMHYCCKUN OuC2 1
CTpoeHHe BelecTBa SKBUBAJICHT. PacdeTsl ¢ OIIK-4 OnC3 1
HCITOJIb30BAaHUEM 3aKOHOB OnC4 1
CTEXUOMETPUU OuC5s 2
DHepreTHKa XUMUUECKUX peaKui OuCl
DHepreTHkKa n Xumuueckasi KHHETUKA. XUMUYECKOE ouC2
2 | kuHeTHKa xuMudecknx| PaBHOBecue Temnosbie G QexToI OIIK-4 OuC3
TIPOIIECCOB. XUMUYECKUX PEaKIuil. OuC4 1
HccnenoBanne 3aBUCUMOCTH CKOPOCTH ounC5s 1
XUMHYECKON PEaKIH OT Pa3IMIHBIX 2
(hakTopoB. 3
HucniepcHble cuctembl. O0mme
PactBops! 1 mpyrue CBOMCTBa PacTBOPOB. OnCl 1
JIMCTIEPCHBIE PacTBopEI 31€KTPOIIUTOB. OuC2 "
3 | cUCTEMBL IIpuroroBieHne pacTBOPOB 3aJaHHOM OIIK-4 OouC3 3
OJneKkTpoxuMudecKkue | KOHICHTPALUU. OnC4 4
MIPOIIECCHI Nzyuenue OouCs
OKHCITUTEIIBHO-BOCCTAHOBHTEIBHBIX
CBOICTB 2JIeMEHTOB. ['anbBaHUuUECKHE
aneMeHThl. Beruncnenne 3JC
Oo6mas OnCl
XapaKTepHCTHKA OO01as XapakTepUCTHKA METAJIIOB onC2
4 | xuvmgeckix OO01mas XxapakTepruCTHKa HEMETAIIIOB OIIK-4 onC3 1
SIEMEHTOB U MX XUMHUYECKHE CBOMCTBA METAINIOB U OuC4 1
COeIMHEHUN HEMETAJUIOB OuC5s 2
Onekrponus. 3akoHbl Dapajest 3
DJIEMEHTBI
5 | opranmueckoit Opraanyeckas XUMHUs Kak HayKa. OITK-4 OuCl-
UMUK YrieBonopoast OuC5
BrIcOKOMOJIEKYIISIpHBIC COCTUHCHHUS 1

OuC 1 yctHbIH onpoc (MHAUBUIYaTbHEIN, PPOHTATBHBIN, COOECe0BaHNE, TUCITYT);
OnC2 KOHTPOJIBHBIC MUCEMEHHBIC PA0OTHI (JUKTAHT);
OuC3 KOMITBIOTEPHOE TECTUPOBAHHE;

OnC4 nabopatopHas paboTa;

OuC5 3amura padot (pedepart, moadop 3aaad, OTIET, TOKIA] 110 PEe3yJIbTaTaM CaMOCTOSATEIBHOM

paboTHI | 1Ip.);

TecToBbIe 3a1aHusl 1JIs1 TPOMEKYTOUHON ATTECTAIIMN M TEKYIEr0 KOHTPOJISI 3HAHMIA CTY/IEHTOB
ba3bl TeCTOBBIX BOPOCOB MPUBEACHBI B IOCOOUSX JUIS ayAUTOPHOMN M BHEAYAUTOPHOMN pabOoThI
CTYJICHTOB TIO pa3jiesiaM TUCITUILTUHBI « X AMUSD)
Jl1s aBTOMATH3UPOBAHHOTO TECTUPOBAHUS UCIIONIB3yeTcs mporpamma «Adit Testdesk»
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