MununcrepcTBo 00pa3oBaHus 1 Hayku Poccuiickoit ®eneparuu
®denepanbHOE roCyAapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
oOpazoBaHus
«HoBropoackuit rocyJTapCTBEeHHbIH YHUBEPCUTET UMEHH SIpociaBa Myporo»
WHCTHTYT CeIbCKOro X03sMCTBa U IPHPOIHBIX PECYPCOB

Kadenpa pynrameHTanbHOM ¥ MPUKITATHON XUMHH

// ""’—"\
s
z”' 3 YTBEPN(IIAIO
/ Jiupexrop UCXITP
: AMKomHa

Xumus

VueGHBIH MOJTYIIb IO HaNPaBJICHHUSIM TTOATOTOBKH:

15.03.06 - Mexarponuka u po6OTOTEXHHKA

Pa6ouyas nporpamma

COI''TACOBAHO Pa3paboranu
Havanpauk YMO Jonent KOITX
- Jlerenkosa U. B.
Cr._gpenoaBarens kadeaps
e, HoHudcHros (¢¢” Onucona [.H.
MOATHCH N.O0.®amunms

20 goelp 2017 r. 17 cf>e BparsholTr.

YHCIIO MeCSIIT YHUCIIO MecsI]

I[IpunsTO Ha 3ac<:.naunn KaephI
Ipotokon Ne 4 ot 2/ €7 2017r.

3aBeyrOnHiA Ka(benpon
;é'l i f U1.B.3s1K0Ba

29 goe bpf)u?OWr
9HCII0 MecsIIn




1 Hdesn u 3agaun yueOHOT0 MOAYJIsI

ean yuedonoro moayJsi (YM):

- (GOpMUPOBAHKE Yy CTYICHTOB TOTOBHOCTU K MCIOJIb30BAHUIO OCHOBHBIX 3aKOHOB XHMHH;
CIOCOOHOCTH MPEACTABIATh aJIEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHUN HAy4YHYIO KapTUHY MUpa
Ha OCHOBE 3HAHWH OCHOBHBIX TOJIOKEHUH, 3aKOHOB M METOJIOB XMMHUU B TPO(HEeCcCHOHATHLHOM
NEeSATEIbHOCTH.

3amaun YM «Xumus»:

- (hopmupoBaHue y CTYACHTOB MPEICTaBICHUN 0 PU3NKO-XUMUYECKUX ACIIEKTAaX Pa3BUTH
MaTepualbHOTO MUPA;

-U3y4YeHHE CTYI€HTAMU OCHOBHBIX CBOMCTB BEIIECTB HEOPTaHUYECKOU MPUPOIBI; OOIIKX
CBOMCTB pacTBOPOB; OCHOBHBIX 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX PEAKIUH;
ANEKTPOXUMUYECKUX MPOLIECCOB; KIacCU(PHUKAIUS U BCTPEUAEMOCTh B PO ECCHOHATBHON
NEeSATEIbHOCTH OPraHUYECKUX BEIIECTB;

-03HaKOMJICHHE CTYJIEHTOB C MPUHIMIIAMH OpraHU3alud U paboThl B XUMHUECKON
naboparopuu;

-03HAKOMJICHHE CTYJIEHTOB C MEPOIIPUSATUSAMU IO OXpaHe TPyAa U TeXHHKE 0e30MacHOCTH
pu paboTe C XUMUUECKUMHU BEIIECTBAMU.

2 MecTto yueOHOTo MoayJs B cTpykrype OIl HanpaBjieHusi NOAr0TOBKH

Monyne «XuMus» oTHocuTcs K 0a30Boit yactu bioka 1 OIT BO HanpaBieHuii moAroToBKH.

Nzyuaercs B coorBercTBuM cozepxanus bYII nanpasneHuit moaroroBku OaxanaBpoB. B
COOTBETCTBHUM C COJEpPKaHHEM OCHOBHBIX 00pa30BaTeNIbHBIX MPOrpPaMM, JAAaHHBIA MOJIYJb
O0asupyeTcsi Ha 3HAHUSAX W YMEHHUAX, IIOJYYEHHBIX CTYJACHTaMH B Kypce XUMHUU
o011e00pa3oBaTeIbHbIX YU€OHBIX 3aBe/ICHUH.

TpeOGoBaHMs K «BXOJIHBIMY» 3HAHUSM, YMEHUSM M KOMIICTCHIIUSAM CTYACHTA, HEOOXOIMMBIM
JUTS U3YYCHHSI MOAYIISI « XUMUS»:

- BJIaJICHUE OCHOBHBIMH MOHATHSMHU U 3aKOHAMHU XUMHUH B 00BEME IIKOJIBHOU MPOTPAMMBI;

- yYMEHHE COCTaBIATh XHUMHUYECKHE (HOPMYIbl HEOPraHMYECKHMX M OpPraHUYeCKHX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEAKIIUN;

- YMEHHE UCTIOIb30BATh TEOPETUUECKUE 3HAHUS ISl PEILICHUS 33724 110 XUMHH.

Mopynb «XuMus» SBISIETCS TMPEANISCTBYIOMUM MPEIMETOM ISl U3YUEHUsT MPOQUITBHBIX
JUCHUIUINH, TAaKUX Kak: MaTepuajJoBelCHUE; COMNPOTUBIECHUE MaTEpHAJIOB; TEXHOJIOTHS
KOHCTPYKIIMOHHBIX ~MaTepHaJIOB; AKCIUTyaTallAOHHBIC MaTepHaNbl; XUMUYECKHE OCHOBBI
MOJIYYEHUSI U SKCIUTyaTallui aBTOTPAKTOPHBIX MAaTepUaIOB; BOJOMOATOTOBKA; 3KOJIOTHS; OCHOBBI
0€30IaCHOCTH JKH3HEACATEIHLHOCTH.

3 TpeOoBaHus K pe3yIbTATAM OCBOCHHMS Y4eOHOr0 MOIYJIA
[Ipouiecc m3yuenus YM nHampaBieH Ha GOpMUPOBAHUE KOMIIETEHIIMHU, MPEICTABICHHON B

Tabimue 1.
Tabmura 1

KOI[ KOMIICTCHII NN ConepmaHHe KOMIICTCHIIN U

OIIK-1 CriocoOHOCTBIO MPEACTABJIATH aJIeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUI
HAayYyHYI0 KapTHHY MHpPa Ha OCHOBe 3HAHHS OCHOBHBIX I0JIOKEHMI,
3aKOHOB ¥ METOJIOB €CTECTBEHHBIX HAYK U MaTEMAaTUKHU

B cooTBercTBUM C coaepaHMEM OCHOBHBIX OOpa3oBaTENbHBIX IMPOrpaMM HampaBIeHUMN
MOArOTOBKU OakanaBpuaTta, y4eOHBIM MOAYNb « XUMUS» OCBaUBaeTCsl HA 0a30BOM ypOBHE.

B pesynprare ocBoeHuss YM CTyIEHT NOJKEH 3HATh, YMETh U BIA/IE€Th:



Tabmumna 2
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OCHOBHBIE  3aKOHBl U | HCIOJB30BaTh 3HAaHUS B | HABBIKAMU
IIOHATHUA o0JacTu XUMUU ST IMPAKTUYCCKOI'O
— = | byHAaMeHTaIbHBIX OCBOeHHS TeopeTHueckux | IPHMEHEHHS  3aKOHOB
bld § pasznenoB oOmeld XuMuw, OCHOB H NDAKTHEH MPH XUMUU B O6UJ'IaCTI/I
= Q | nexamue B OCHOBE npodeccuoHaTbHON
© K| mporueccos PCILICHUI — HIKCHCPHBIX | 1ogrenproCTH.
npodeccCHoOHATbHON 3aaad.
JesITeIbHOCTH
4 CTpyKTypa M coep:kaHue y4eOHOro MOay.Jist
4.1 TpynoeMKOCTb y4eOHOr0 MOIYJIs1 O4HOM (opMBbI 00yUeHH:
Pacnpenenenue TpynoeMkoct YM ounoit hopMbl 00yueHHs
Tabauna 3
Pacnpenenenue Konpt
VYuebnas pabdora (YP) Bcero o ceMecTpam Gopmnp YEMBIX
5 KOMIIETEHINH
TpynoeMKkocTh MOAYJIsl B 3a4€THBIX 3 3
equauuax (3ET)
Pacnpenesienne Tpy10eMKOCTH M0 BUAAM 54 54
YP B akanemuueckux yacax (AY):
-nexruu (JI) 27 27
-npaktryeckue 3anstus (113) 9 9 OIlK -1
B TOM umcie aynutopraas CPC 9 9
- 1aboparopHsble paboTs! (JIP) 18 18
- BHeaynuropHas CPC 54 54
ATTecTanms: 3a4eT
Hroro: 108 108




4.2 TeopeTuueckoe coaepKaHue U CTPYKTYpa pa3aesioB y4eOHOro MoayJisi « XuMMsh)

1.Knaccvr neopeanuueckux coedunenuti. Cmpoenue amoma. Keanmoewie uucna. Cucmemamuxa
XUMUYECKUX D]IEMEHMO8.
OcHoBHble TOHATUS XUMUHU. OCHOBHBIE KJacChl HEOPraHMYECKHX COEIUHEHMIL:
KHUCJIOThI, OCHOBaHUs, COJIM, OKcupl. HoMeHkmarypa.
KBantoBo-mexanuueckass mojnenbp aroma. KsantoBble uyucna. [lopsnok 3amonHeHus
anekTpoHamu opoutanen. [Ipunnumn [Taymu, npaBuno KiedkoBckoro, mpaBuio XyHa.

[lepuonuueckuii 3akoH W nepuoaudeckas cucrema Jl.M.MeHueneeBa B CBETE€ KBAHTOBO-
MEXaHUYECKOM TEOPUU CTPOEHUS aTOMOB. 3aBUCUMOCTh XMMHYECKOM AKTUBHOCTH METAJIOB OT
3JIEKTPOHHON KOH(HUTYpanuu aToma.

2. Xumuueckas césa3b u cmpoenue seujecmsa. MescmonexynapHole cuibl 83aUMO0eLiCNEUS.

Xumnueckasi cBsizb. OCHOBHbIE MOHATHS. MexaHu3Mbl 0Opa30BaHMsI KOBAJECHTHOW CBSI3U.
BanenTtHble BO3MOXKHOCTH 3JEMEHTOB Ha mpumepe sneMeHToB II mepuoma. ['mOGpunuzanus
opburaneii. IlpocTpancTBeHHass KOHGHUrypamus MojieKkyid. llodsSpHOCTP XMMHYECKOW CBSI3HM U
MOJISIPHOCTH MOJIEKYJIBI.

MexXMOJeKyIsIpHble  CHJIBI  B3aUMOJAEWUCTBUS:  OPUEHTALlMOHHOE, JIUCIIEPCUOHHOE U
uHAYKIHOHHOE. BogoponHas cBsi3b. VX ponb B GU3NYECKUX CBOMCTBaX MHIAMBUAYAIbHBIX BEIIECTB
(TemrepaTyp KUIEHUS, 3aMEP3aHUs).
3.Pacmeopul. Cnocobbl 8bipasicenus cocmasa pacmeopa. I1eKmpoiumudeckas OUCCOYUAYUs.

CriocoObl BbIpaKEHHMsSI COCTaBa BEILECTBA (MaccoBas J0Jsl, TUTP, MOJSPHAs W MOJSUIbHAS
KOHIIEHTPALUHU, MOJISIpHAsE KOHIEHTPAIUsl YKBUBAJICHTA).

4. Dnemenmol XumMuueckou mepmoOUHAMUKU

OcHOBHbIE TIOHATUS TEPMOAUHAMUKHU. BHyTpeHHss sHeprus. Pabota u teriora - aBe GopMbI
nepenaun sHepruu. IlepBoe Hawaso TepMoaMHAMMKHU. OHTanblug. CTaHIapTHas SHTANbINA
oOpazoBanus. 3akoH ['ecca. TepmoxuMuyeckue MPOLECCHl M PACUYETB, HX MPAKTHUYECKOE
MIPUMEHEHUE.

Outponusa. OHeprusi [ub66ca. [IporHosmpoBaHue  HampaBi€HHUS  CaMOIIPOU3BOJIBHO
IIPOTEKAOIINX IIPOLIECCOB B U30JIMPOBAHHON U 3aKPBITON CHCTEMAaX. TepMOAMHAMUYECKUE YCIOBHS
paBHOBECHS.
5.Onemenmsl XuMu4eckou KUHeMuKy U Kamaniusd, XumMuiecKkoe pasHosecue

CKopocTh, KOHCTaHTa CKOPOCTHM XHUMHUYECKHX pEaKIUH; MX 3aBUCUMOCTh OT pPa3IMYHBIX
(hakTOpOB.

3aBUCUMOCTh CKOPOCTH pEaKIMM OT KOHIEHTPALMM, 3aKOH JEHCTBYIOIIUX Macc.
3aBUCHUMOCTh CKOpPOCTH peakiuu oT Temneparypsl. IlpaBuno Bant-T'odpda. Temneparyphbiii
KO3 (UIIMEHT CKOpOCTH peakuuu. [ToHSATHE O TEOpHH aKTHUBHBIX COYAApEHUN. DHEPreTHUeCKHi
npoduib 3K30TEPMUUYECKOW peakluMM U SHIAOTEPMHUYECKON peakluu; DSHEprus aKTHUBAlMU;
ypaBHeHue Appennyca. Karanus. ['oMOreHHbIi KaTanu3, reTepOreHHbld KaTalius.

Kunernueckoe yciaoBue XuMHuUeckoro paBHoOBecus. KoHcTaHTa paBHOBecus, ee
3aBHCHMOCTH OT pa3inuuHbIX akTopoB. Cmemienue paBHoBecus. [Ipunnun Jle-1llarenne.
6.1Ipoyeccol, npomexarowue 6 pacmeopax

OnekTponauTnueckas auccoruanus. CuiabHble H  Cla0ble  JIEKTPOIUTHL. Crenenn
nuccornmaiuu. KoHcTanTa nuccoryanuu ciadoro 3JaeKTposnTa. 3akoH pa3Benenust OcTBaibaa.
['eTeporeHHsle npoieccsl. Y ciaoBue 00pa3oBaHUs 0CAIKA.

HNonnoe npousseaenue Boabl. Bogopoaneiii nokaszatens. Onpenenenue pH BOIHBIX pacTBOPOB
CWJIBHBIX M CJa0BIX KHCIOT M OCHOBaHWH. BrusHuE KHCIOTHOCTH Ha Pa3IMYHBIC TEXHOJIOTUYECKUE
MIPOLIECCHI; 000PYAOBAHUE; COOPYKEHUSI.

I'mpponmu3s cosel. I'maponus 1o KaTMOHY W aHUOHY, pacuer pH coneir. Dakropsl,
ycuwiMBaromue ruaponus. IIpaktnueckoe 3HaueHnE THAPOIN3a COJIEH.

7.00wue (koanueamueuvle) C8OUCMBA PACTBOPOS.



5

KonnuraruBaeie cBOHCTBa pa30aBIEHHBIX PACTBOPOB HEAICKTPOJIUTOB. 3akoH Payms wu
CIEJICTBHSl U3 HEro: IMOHUXXEHUE TEeMIlepaTypbl KPUCTAJUIM3ALMHU, MOBBIIMICHHE TEMIEPATyphl
kuneHus: pactBopoB. Ocmoc. OcMmoTtuyeckoe aaBiaeHue. KoyuiMraTuBHbIE CBOMCTBAa PacTBOPOB
3JIeKTPOIUTOB. V30TOHMUECKUIT KO UITHEHT.

8., [ucnepcnvie cucmemoi

Krnaccudukanus TUCIepCHBIX CHCTEM, UX BCTPEUAEMOCTh B IPO(ECCUOHATILHOM JIeATEIHhHOCTH.
[TonsaTHs o BsKymux BemiecTBax. OCHOBHBIE CBOMCTBA KOJUIOMJIHBIX PAacTBOPOB; HMX CTPOECHHE.
@DaKkTOpBI, OMPENCNAIONINE arperaTuBHYI0 W CEAMMCHTAMOHHYIO YCTOWYMBOCTH JHO(POOHBIX
30J1€H.
9.0xucnumenvro-eoccmanosumenvhvie peaxyuu (OBP) u npoyeccol

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiui. OCHOBHBIE OKHCIUTENN U BOCCTAHOBUTEIIU.
DakTopbl, BIUSIONIUE HA POTEKAHUE OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEeaKIUi. DIICKTPOIHBIN
noteHuuan.  YpaBuHenuss — Hepucra-llerepca.  CpaBHuTenbHas  Ccujia  OKUCIUTENEH U
BoccTraHoBuTeNel. [Iporno3upoBanue HanpaBieHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUil
10 3HAYEHUIO MTOTEHIMaa
10.2nexmpoxumuueckue npoyeccol

lanpBanmyeckuit amemeHt. Ilpomecchl, mporekaronme Ha aHoje u karoxae. Pacuer DJIC.
IIpakTHueckoe NpUMEHEHHE.

Koppo3ust xumMuueckast u 3JeKTpoXuMHuueckasi. AHOJHBIE U KaTOJHbIE ITpolecchl. Bogopoanas
1 KucaopogHas aenossipusanus. CrocoObl 3aUThl OT KOPPO3UU. AHOTHBIC ¥ KATOTHBIC TTOKPBITHS.

DIEKTPOJIN3 PaCTBOPOB U pacIuiaBoB coJiel. KaTogHble 1 aHOIHbIE NPOLECCHl HA pACTBOPUMBIX
Y MHEPTHBIX AekTpoax. [IpakTrudeckoe NpUMEHEHHE STIEKTPOIHN3a.

4.3 JlaGopaTopHbIi NPAKTUKYM

J1n1si Ka4eCTBEHHOTO YCBOCHUS MaTepHaja TEOPETHYECKUE aCIIEKThI Pa3/IeIOB MOTYJIS
OCBaMBAIOTCS TTOCPEICTBOM IPOBEICHHS JTa0OPATOPHOTO MpaKkTUKyMa. YacTU4YHO J1abopaTOpHBII
NPaKTUKYM IPOXOJUT B IEMOHCTPALMOHHO (hopme.

Tematuka 1a60paTOPHOTO MPAKTUKyMa JJIsl CTYICHTOB OUHOU (hOPMBI O0yUCHHS:

Tabmuma 4
No T
paznena | Haumenosanue nabopatopHbix padot (JIP) Ne JIP PYAOCMIKOCTD,
VM ak.yac

1 [Toyuyenue coneit JIP 1 2

3 Konnentpanus pactsopos. llpurorosnenue JIP 2 2
pacTBOPOB 3aJJaHHON KOHLICHTPAIIUU

5 KuHeTnka XMMHUYECKUX peakiui JIP 3 2

6 DIIEKTPOTUTHYECKAs JUCCOIMAIIHS JIP 4 2

6 Bonoponnslii mokasarenb JP 5 2

8 JInodoOHbBIE 30711: TOTYYSHUE U KOATYJISAIIHS JIP 6 2

9 OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE JIP 7 2
peaxIuu.

10 I"ansBaHMUECKHI 3JIEMEHT, KOppO3us JIP 8 2
METAJIJIOB

10 DIEKTPOIHN3 JIP 9 2

4.4 Conepxxanue npakTu4eckux 3aHaTuii (ayauropuass CPC)

[lenpl0 TPaKTUYECKUX 3aHSATHHA SBISIETCS pa300p OTACTBHBIX, TPYIHBIX IS MOHMMaHUS
TEOPETUYECKHX BOIPOCOB, PACUETHBIX 3aJaHM; KOHTPOJb H3YYEHHOro MaTepuana B Qopme
BBITIOJTHEHUS KOHTPOJIbHOU pabdoTtsl (KP), Tecta (T).



TemaTuka NPaKTUYECKUX 3aHATUMN:

Tabnuna 5
Ne ®dopma
HanmeHoBaHME TEMBI IPAKTHYECKOTO
pasziena SAHSITIS 3aHSATHUS TpymoeMKocTh ak.4yac
YM
1 Knaccudukanms, HOMEHKJIaTypa I1P 1
HEOPTaHMYECKUX BEIICCTB
3 CriocoObl BBIpQKEHUSI COCTaBa pacTBOpa — I1P 1
pelnieHue 3aaa4d
45 TepMoauHaMUUECKHE M KHHETUYECKHE [1P 1
pacueThb)
45 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX KP1 1
peakuuii
6 Pacuer pH I1P 1
6 PactBOpHI. OOMeHHBIE  peakuuu B KP 2 1
pactBopax. O0IIHe CBOMCTBA PaCTBOPOB.
9 OKHCINTENHEHO-BOCCTAHOBUTEIILHBIC I1P 1
peaxium.
10 DJIEKTPOXUMHUYECKHUE TTPOIIECCHI Imp, T 1,1

Kanengapuelii 1U1aH, HAMMEHOBAHHME pa3[eliOB Y4eOHOrO MOAYJS C  YyKa3aHUEM
TPYJOEMKOCTH I10 BUJAaM y4eOHOU pabOThI MPEJCTABICHBI B TEXHOJIOTUIECKON KapTe YIeOHOTO
monyns ([Tpunoxenue b).

4.5 Opranusanus u3y4eHust y4e0HOro Moay.asl

O06pazoBarenbHbIN MPOLIECC MO AUCHUILTUHE CTPOUTCS HA OCHOBE KOMOMHAIIMN HECKOIBKUX
00pa30BaTeIbHBIX TEXHOJIOTHH.

WHTerpanbHyro Mozaenb 00pa3oBaTeIbHOrO Ipolecca M0 JUCHMILIMHE (HOPMUPYIOT
TEXHOJIOTUM METOOJIOTHYECKOTO YPOBHS: MOJYJIbHO-PEHTHHIOBOE, KOHTEKCTHOE OOydYeHue,
pa3BUBAlOIIEe U MPOEKTHOE O0YyUYCHHE, JIEMEHThI TEXHOJIIOTUH Pa3BUTHSI KPUTHUYECKOTO MBIIIICHHS.

Peanm3anus maHHOW MoOIENM TpPEIIOiaraeT HMCIOJIb30BAHUE CIEAYIONINX TEXHOJIOTHI
CTPaTETMYeCKOro YpOBHS (3aJalolllUX OpraHu3alloHHbIE ()OPMBI B3aHMMOAEUCTBUS CYOBEKTOB
00pa3oBaTENHFHOTO MPOIECCa), OCYIIECTBISIEMBIX C MCIOIB30BAaHUEM OIPENIEICHHBIX TAKTHYECKUX
poLenyp:

—JIeKIIMOHHbIE (BBOJHAS JICKIHWsS, KIJACCHYECKas JIEKIHs, OO030pHAs JIeKUHUs, JIeKIHs-
KOHCYJIbTALMsL, JTEKIHSI-IIPE3CHTAIH);

—IpakTHueckue (pabora B MalbIX rpynmnax, npodieMHoe 00y4ueHue);

—nabopaTtopHbele paboThl (C MPUMEHEHHMEM CIEHUAIBHOTO O000pYyJOBaHMS, TPYIIIOBBIE,
HCCIIEIOBATENBCKOTO XapaKkTepa);

—aKTUBHU3AIMH TBOPUYECKOM NeATEIBbHOCTH (AUCKYCCUS U JIp.);

—CaMOYTpaBIICHHs (CaMOCTOsITeIbHAsI paboTa CTyIeHTOB) (paboTa C HCTOYHHUKAMU 10 TEMaM
JMCLUIUIMHBIL, MOJETUPOBAHHUE MPOIIECCOB, BBIMOJHEHHE W 3alllUTa OTYETOB MO JIAOOPATOPHBIM
paboTam, BBIIIOJIHEHUE TIOMAIIHUX 334aHuil. Hanmucanue pedeparos.

[TpakTuyeckue W J1abOpaTopHbIE 3aHATHS HaleleHbl Ha YIiyOJieHHe M 3aKperyieHue
3HAaHWH, TIOJYYEHHBIX HAa TEOPETHUYECKUX 3aHATHUAX IPH BBHIMOJHEHWH TPAKTUYECKUX 3ajad, Ha
dopmupoBaHue o0UIey4eOHBIX yMEHHH (0OOCHOBAaHHOCTh M YETKOCTh B H3JIOKEHHUU OTBETa,
odopMIleHHEe MaTepraia B COOTBETCTBUH C TPEOOBAHUSIMU).

B kauecTBe METOZOB KOHTPOJII BHEAYAUTOPHOW CaMOCTOSATENIbHOM padOThl CTYIEHTOB
WCIIOJTH30BaHbI: KOHTPOJBHEIE pa0OTHI, TECT, 3alIUTa JAOOPATOPHBIX padoT.

CamocrosrenbHas padoTa CTyI€HTOB IPOBOJUTCS C LIENbIO:
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1. cucreMaTuzalnuyu M 3aKpEIJIEHUS MOJYYEHHBIX TEOPETUUYECKUX 3HAHUNH U MPAKTHUYECKHX
YMEHHH CTYJCHTOB;
yriayOleHus U pacllupeHNs TEOPETUUECKUX 3HAHUI;
(GbopMHpOBaHUS YMEHHH UCIOIb30BATh, CIIPABOYHYIO U CHELMATIBHYIO JINTEPATYPY;
4. pa3BUTHS TIO3HABATENILHBIX CIIOCOOHOCTEH W aKTHUBHOCTH CTYJEHTOB: TBOPYECKOH

WHULMATUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTY;

5. ¢popMHpOBaHUS CAMOCTOSITEILHOCTH MBIIUICHUS, CHOCOOHOCTEHl K CcaMOpa3BUTHIO,

CaMOCOBEPIIECHCTBOBAHUIO U CAMOPEAIU3aLINN;

6. pa3BUTHUS HCCIIEIOBATEIBCKUX YMEHHM.

Bunamu 3aganuii 115 BHEayIMTOPHOM CaMOCTOSITEIbHON pabOThl MOT'YT OBITh:

- JUIA BIIAJICHUS 3HAHHUSIMU: YTeHUE TeKcTa (yueOHUKa, MePBOUCTOYHHKA, JOMOIHUTEIHHON
JUTEpaTyphl); COCTABICHUE IUIaHA TEKCTA; KOHCIEKTUPOBAHUE TEKCTa; paboTa CO CIPAaBOYHUKOM;
HCIIOJIB30BAaHUE ayIMO- U BUJC03aIIUCEH, KOMIIBIOTEPHOU TEXHUKU U MIHTEpHETa 1 1p.;

- JUIA 3aKpEeIUIEHUs] MU CUCTEMaTH3alluM 3HaHUI: paboTa ¢ KOHCIEKTOM JieKuuu (06paboTka
TEKCTa); MOBTOpHas pabora Hax y4eOHbIM MarepuaioM (y4eOHHKA, NEPBOMCTOYHUKA,
JIONOJTHUTEIBHOM JUTEpaTyphl, ayAno- U BHUJEO3AIIUCEH); COCTaBICHHUE IJIaHA U TE3UCOB OTBETA;
COCTaBIIEHHE TaONMMUI] JUIi CHUCTEMaTH3allMd y4eOHOro MaTepuaiia; OTBEThl Ha KOHTPOJIbHBIC
BOINPOCHI; MOJrOTOBKA K J1a0OpaTOpHbIM paboTaM, KOHTPOJBHBIM paboTaM; TECTy, MOJArOTOBKA
pedepara,;

- Uit (OPMHUPOBAHUS YMEHMI: pelleHue 3a7ad M YHOpaXXHEHUH 1o oOpaslly; pelIeHHe
BapUaTUBHBIX 3aJa4 M YIPaKHEHUMU; BBIIOJHEHUE PACYETOB MpPU IOATOTOBKE OTYETOB IIO
nabopaTOpHBIM paboTaMm.

Pexkomennyercss ucmonb30oBaHUE HMH(POPMAIMOHHBIX TEXHOJIOTMH TIPU  OpraHHU3alud
KOMMYHHUKAIIMM CO CTYAEHTaMM MAJIs TpeJCTaBleHUs WHGOpMalM{, BbLIAYM PEKOMEHIAUil u
KOHCYJbTUPOBAaHUSl 110 OIEPATUBHBIM Bompocam (3JIEKTPOHHAs IOYTa), HCIIOJIb30BaHUE
MYJIbTUMEANA-CPENCTB IIPU NIPOBENECHNY JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITHH.

Meronuyeckue peKOMEHAAUHU MO OpraHU3aluu H3y4eHUs y4eOHOro MOAYNsS C y4eTOM
UCMOJIb30BaHUS B Y4€OHOM IpOLIECCE aKTUBHBIX M MHTEPAKTHBHBIX (POPM NPOBENCHUS y4EOHBIX
3a”ATUM parorcs B [Ipunoxennn A.

w N

5 KOHTpOJ’Ib H OLICHKA Ka4YeCTBA 0CBOCHUA yqeﬁﬂoro MOaYyJIsA

KoHnTponb kauecTBa OCBOEHUS CTyAeHTaMH YM M €ro COCTaBISIOLIMX OCYIIECTBIISETCS
HENpepbIBHO B TEUEHHE BCEro Iepuoja oOydeHHs! C HCIOJIb30BAHHEM OaJUIbHO - PEHTHHIOBOM
cucrembl (BPC), sBndromelics 00s3aTeNbHON K  HMCIOJB30BAHUIO BCEMHU CTPYKTYPHBIMHU
MIO/Ipa3JCJICHUSMHA YHUBEPCUTETA.

Jlns OLleHKM KadecTBa OCBOEHHUS MOJYJS HCIOIb3YIOTCS (OPMBI KOHTPOJISA: TEKYILIUH —
PEryJIsipHO B TEUEHHUE BCETO CEMECTpa; PyOEKHBII — Ha JIEBATOM HEJeNle CeMECTPa; CEMECTPOBBII —
10 OKOHYaHMUHU n3ydeHus Y M.

OneHka KadyecTBa OCBOEHHMS MOJYJsl OCYILECTBISETCS C HCMHOJb30BaHUEM (OHIA
OLICHOYHBIX CPEJACTB, pa3pabOTaHHOIrO /Ul JAHHOTO MOJYJs, MO BceM (opMaM KOHTPOJIS B
cooTBeTcTBUM ¢ monoxeHueMm oT 25.03.2014 Ilpotokon YC Ne 18 «OO6 opranuzanuu y4eOHOTO
mporecca 1o o0pa3oBaTesbHbIM IPOrpaMMaM BBICIIETO 00pa30BaHU».

CopneprkaHue BUJIOB KOHTPOJIA U UX IpaUK OTPaKEHBI B TEXHOJIOTUYECKOH KapTe yuyeOHOro
monyins (ITpunoxenue b).

6 YueOHo-MeToAMYecKOe H HHPOPMAIMOHHOE 00ecnieyeHHe y4eOHOro MOy
npeacrasieno  Kaproii  yuyeOHO-Meroamuveckoro obOecneyeHusi  ([Ipunoxenue B)



7 MaTtepuajibHO-TeXHUYeCKOe o0ecredeHue y4eOHOro MoayJist

Jns  ocymecTBieHusi 00pa30BaTENBHOTO Tpolecca MOAYIA «XUMHs» Heo0XoauMa
ayauropusi,  00OpyIOBaHHAs MYJIbTUMEIUMHBIMM CpEICTBAMM JUISl JEMOHCTPALUU JIEKLIMM-
[IPE3EHTALNM, IPE3CHTALMMI IPOEKTOB U BUIEOMATEPUAIIOB.

JUis BBINONHEHUS 1a00paTOpHBIX PaboOT HeoOXoauMma J1abopaTopusi ¢ COOTBETCTBYIOIIHUM
nabopatopHbiM  obopynoBanueM. B coorBerctBUM ¢ «TpeboBaHMSAMH K MaTepUAIbHO-
TEXHHYECKOMY oOecreueHuto ydyeOHOro mpolecca IO TMOATOTOBKE JAMIIJIOMHUPOBAHHBIX
CNELMANINCTOB MHUHUMAIBHBIA MepedeHb obOopynoBanus mo aucuumiuHam Omnoka OITJ T'OC
BKJIIOYAET:

- XUMHYECKHE PEaKTUBBI (KUCIIOTHI, IEIOYH, COIU U T.1I.);
- TEPMOMETPHI C TOUHOCTHIO J10 0,10;

- KaJIOPUMETPHI;

- BEChl TEXHUYECKHE 3JIEKTPOHHbIE ¢ TOYHOCTHIO 710 0,01T;
- pH-MeTpsI;

- HOHOMEPBI;

- CIIEKTPOPOTOMETPHI;

- BBIPSIMUTEIIH;

- AIEKTPOIUTUTKH;

- XMMHMYecKasl 10Ccy1a;

- BoJsiHasA OaHs;

- Ta0JINLIBI.

Ipuiio:xkenus (0053aTe/IbHbIE):
A — Meronnyeckue peKOMEHAAINH 110 OPraHU3aluu U3y4eHus: y4eOHOTO MOIYIIS

b — TexHonoruyeckas kapra
B - Kapra yue6HO-MeTOqu4eckoro obecrneyeHuss YM



[Ipunoxxenne A

MeTtoauyeckue peKOMeH/IAMHU 10 OPTaHU3ANMY U3YyYeHUs] Y4eOHOTr0 MOIYJIst « XUMUS»

Metoauueckie peKOMEHJAlMM YCTaHABIMBAIOT TMOPSAJOK M METOJUKY HM3yueHUs
TEOPETUYECKOTO M MPAKTUYECKOr0 MaTepuaia y4eOHOro MoAyis. Meronndyeckue peKOMEHIalnu
COCTaBJISIOTCA MO KaXIOMY BHJY Y4eOHOHl paboThl, BKIIOYEHHBIE B MOJYyJdb. MeTonuyeckue
PEKOMEHIAIMK JIOJKHBI HAlleIMBaTh CTYIACHTa HAa TBOPYECKYIO CaMOCTOSTEIbHYIO paboTy, He
JNOJDKHBI  MOJAMEHATh Y4eOHyI0 JUTepaTypy U CIPaBOYHUKH, [aBaTh TOTOBBIX pEIICHUN
IIOCTaBJICHHBIX MEPE]] CTYIE€HTOM 3a/1a4.

Jis  [OCTMKEHUS TUIAaHUPYEMBIX pE3ylbTaToB OOydYeHHs, B AUCHUIUIUHE «XHUMHSI»
MCTIOJB3YIOTCS pa3IMuHble 00pa3oBaTeIbHbIC TEXHOIOTHU:

1. Uuppopmayuonno-passusarowue mexunono2uu, HamnpaBlIeHHbIE HAa OBIAJCHHE OOJBIIUM
3armacoM  3HAHWW, 3allOMHHAHHE W CBOOOAHOE  oOmepupoBaHWe HMH. Mcmomb3yercs
camocmoamenbvHoe u3lyuenHue JIAUMEPAMYPbl, NPUMEHEHUE HO8bIX UHPOPMAYUOHHBIX
MeXHONo2Ull 0N CAMOCMOAMENbH020 NONOJHEHUA 3HAHWI, BKIOYas MHCIIOJIb30BaHUE
TEXHUYECKHUX M JICKTPOHHBIX CPEJCTB HHPOPMAITHH.

2. [eamenvnocmHble NPAKMUKO-OPUEHMUPOBAHHbIE MEXHOIO2UY, HAIPaBICHHBIE Ha
dopmuposanue cucmemvl npogheccuoHaNbHBIX NPAKMUYECKUX YMEHUIl NpU RNpoGedeHuuU
IKCHEPUMEHMATIbHBIX UCCTe008AHUI, 00ECTICUNBAIOIINX BO3MOKHOCTh KaYECTBEHHO BBINOJIHSTH
npodeccuoHaNbHYI0 JAESITeNbHOCTh. Vcmonp3yeTcss aHalu3, CpaBHEHHE METOJOB IPOBEACHUS
(UBHKO-XMMHYECKUX HCCIICIOBAHUNA B 3aBUCUMOCTH OT OOBCKTa HCCICAOBAHUS B KOHKPETHOM
MIPOU3BOJICTBEHHOMN CUTYAIIMH U €T0 MPAKTUYECKasl pean3alius.

3. Paszsusarowue npobremHo-opueHmuposanuvie MexHoai02uu, HAIpPaBICHHBIE Ha
dbopMHUpOBaHUE W pazeumue NPOOIEMHOZ0 MbIULIEHUA, MbICTUMENbHOU AKMUGHOCMU,
cnocoonocmu eudems u opmynupoeams npoodaemvl, BHIOUPATH CIIOCOOBI U CPEACTBA IS MX
pemeHust. Vcmonp3yroTcss BUABI MPOOIEMHOTO0 OOYdYEHHS: OCBEIIEHHE OCHOBHBIX TMpo0iIeM
aQHAJIMTUYECKOW XMMUU Ha JIEKIHUAX, KOJJICKTUBHAS MBICIUTENbHAS JAEATeIbHOCTh B IpyHIax Mpu
BBINIOJTHEHUM y4eOHO-HMCCIEA0BATENbCKUX JIa0OpaTOPHBIX PaldOT, pellieHHEe 3a/Jady MOBBILICHHON
CJIOKHOCTH.

4 JluunocmHno-opuenmuposantvle mMexHoI02UU  00yueHus, O0OECIeUnBaAIONINEe B XOJIE
y4eOHOro Tpolecca yuem paziudHblX CROCOOHOCHEN 00yYyaemblx, CO3/1aHUE HEOOXOIUMBIX
YCIIOBUH I Pa3BUTHS WX WHIWBHIYAIBHBIX CIMOCOOHOCTEH, pa3BUTHE aKTHBHOCTH JIMYHOCTH B
yuyeOHOM Tporiecce. JIMYHOCTHO-OPHEHTUPOBAHHBIE TEXHOJOTHMH OOydYeHHUs peanu3ylTcs B
pe3ysbTaTe MHAMBUAYAJIbHOTO OOLIEHHS MpEenojaBaTeisl U CTYAEHTa MpHU cAaye KOJJIOKBUYMOB,
MIPH MOATOTOBKE MHIUBUIYATbHBIX OTYETOB MO Ja0OPaTOPHBIM paboTam.

CamocrosiTesibHast padoTa CTYJACHTOB

CamocrosaTenbHass paboTa CTYJICHTOB IUIAHUPYETCS MO  CIEAYIOUIMM  OCHOBHBIM
HanpaBJICHUAM:

— paboTa ¢ JIEKITHOHHBIM MaTepUalioM;

— U3y4YEeHHE TeM, BBIHECEHHBIX Ha CAMOCTOSATENbHYIO TPOPabOTKY;

— MOATOTOBKA K KOHTPOJIBHBIM paboTaM, TeCTy;

— o(opMIIeHHE OTYETOB MO Ja00paTOPHBIM paboTaM M 3aluTa J1a00paTOPHBIX PadoT.

Tembl 0151 cCamMoCmosMenbHO20 U3YUeHUL:

L4 I[I/ICHepCHLIC CHUCTCMBI: UCIIOJIb3YCMBIC B HpO(bCCCI/IOHaHBHOﬁ JACATCIbHOCTH,

L4 KonnurarusHele cBOICTBA pacTBOpPOB, UX 3HAYCHUC B HpO(l)CCCHOHaHBHOﬁ
JCSITCIbHOCTH,

L4 Kimaccer OpTraHUYCCKUX COG)IHHCHHﬁ; OpTraHU4YCCKUEC MaTCpHaAJIbl, UCIIOJb3YEMEIC B

poeCCUOHATBHON JIEATETFHOCTH;
o [ToaroroBka JOKJIaaa c Mpe3eHTAINEH.



Teoperudecknii MaTepuaJ Mo JAHHBIM TeMaM HM3JI03KeH B y4eOHUKAX JI1 By30B:

1. 'muuka H.JI. O6mas xumusi. M.: Uaterpain-Ilpecc, 2007. 727 c.

2. Xomuenko I'.I1., [lurouy N.K. Heopranmaeckast xumusi: Yue6. [[st c.-X. By30B, 2-¢ U31.,
nepepad. U gom. — CII16.: KBAZIPO, OO0 «UIIK «KOCTA», 2013. -464 c.

3. HuroBny M.K. Kypc anmanmutuueckoit xummm: Y4eOHHUK — 7-¢ 3., crep. - CIIO.:
WznarensctBo «Jlauby», 2004. - 490c., ui. - ( YueOuuku a1s By30B. CrienuanbHas JuTeparypa ).

IIpakTuyeckue 3aHATHS

Jlist 3aKkperuieHus 3HAHWH, TOMYyYSHHBIX HA MPAKTHYECKUX 3aHITUSX M MPHU TOJATOTOBKE K
KOHTPOJILHBIM pa0OTaM M TECTy PEKOMEHIYETCS PacCMOTPETh IMPHMEPHl pEIICHUs 3ajad 1o
W3YYCHHBIM TEMaM M CaMOCTOSITEIbHO PEIIMTh HECKOJIBKO 3a/ad, MPUBEIACHHBIX B y4ECOHOM
nocoouu:

1. I'munka H.JI. 3anaun u ynpaxsaenus no obmei xumun. M.: Uaterpan-IIpecc, 2006. -240c.
2. CysopoB A.B. Bompocs! u 3amauu mo o6mieit xumuu/ A.B. CyBopos, A.b. Hukonsckuii. — CII6:
Xummsnpat, 2002. — 304c¢.

Jlns 3akperneHus u 6ojee KaueCTBEHHOTO OCBOEHHUS Pa3zesioB TUCUUIUIMHBI [IPEeAIaraeTcs
BhINONHEHUE nomamHux 3aganuii (13): «Crpoenune BemectBay» (3 1), «KomnuratuBHele cBoiicTBa
pactBopoB» (/13 2).

JomamiHue 3agaHusl JeNalTcs IO BapuaHTaM (HOMEp BapuaHTa COOTBETCTBYET
MOPSIZIKOBOMY HOMEPY B CITHCKE TPYIIIIBI).

JlabopaTopHbIi NPAKTUKYM
JlJis Ka4ecTBEHHOTO YCBOCHHS MaTepuaja TEOpPETHYECKHE AacleKThl pa3/ielioB MOy
OCBAMBAIOTCSI  MOCPENCTBOM  IPOBEACHMSI  JIaDOpaTOPHOro  IMpakTUKyma. Meroauueckue
pEeKOMEHalMK JUIs TpoBeleHus JabopaTOpHbIX paboOT MpPENCTaBICHBl B KapTe Yy4deOHO-
Meroaundeckoro odecrnieuenus ([Ipunoxenue B).



Oopa3zubt KOHMPOLHBIX padom
Kourpoabnas padora 1
OcCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUA XUMUYECKUX PeaKIuii
Bapuant 0 Oopaszey

1. Kakoii peakuuu COOTBETCTBYET pacyeTHas (opMmysia, BbIBEIAE€HHas M3 3akoHa l'ecca M ero

ceactBuii: A HOp-wun = (2 A HPg6p.c + A H%sp.1)) — (2 A H%ap.a + A HOgp.B).

Bapuanmei:

a)2C+=2A+B; 6)2A+1=2C+B; B)2C+B=2A+][; 1)2A +B=2C + L.

2. B kakoM (a30BOM IEPEXO/€ SHTPONHUSA KOHEYHOIO COCTOSHHUS CHUCTEMBI OOJBINE SHTPOIUH
HCXOHOTO COCTOSIHMSL:

a) H2Oi) = Ha20 107 0) O20x = Oz B) Jaw) = Jam; 1) CO2(9 = CO2(n).
3. Kakue OKCHIBI HE MOTYT OBITH BOCCTAHOBJICHBI BOJIOPOJOM 10 CBOOOTHOrO MeTtayuia (YCIOBHs
CTaHJapTHBIC)?
a) ZnO + H, =Zn + H,0 A G° = +83 kJIk;
6) NiO + H2 = Ni + H20 A G° = -26 x]Ix;
B) BaO + H, = Ba + H,0 A G° = +281 xJIx;
r) Ag2 O + H, = 2Ag + H20 A G° = -226 xJIx.
4. Paccuwnraiite pu 298K n3menenune sneprun ['m66ca st peakmun: NOgry) + 0,502) = NOop)

eciu AHes _ -57,3 k]l u ASyes - -72,9 /K
5. Kak m3menutcsa ckopocthb npsimoit peakiuu Nowry + 3How = 2NH3(¢), ecnu yMeHbIINTh 00beM
CHUCTEMBI B 5 paz?
6. Ipu Temneparype 65°C peakuus nportekaer 9 yac. CKOMBKO BpEMEHH OyleT MATH 3Ta PeaKius
npu 95°C, ecu TemnepaTypHBIi K03 GUIEEHT paBeH 3°?
7. KaTanu3zaTop yCKOpsieT XMMHUYECKYIO peaklnio Oaroaapsi:
a) CHIDKEHHIO SHEPryuM aKTUBALMK; ) NOBBIIIEHUIO SHEPTUH aKTUBALIH;
B) BO3pPACTaHUIO TEIJIOTHI PEAKIIUH; T) YMEHBIICHHUIO TETUIOTHI PEaKIIHH.
8. B mpucyTcTBHM KaTanm3aTopa BO3MOXKEH TEPMUUYECKHI KPEKUHT TPOTIaHa 110 YPaBHEHUIO
C3Hs &= CoHi+ CHyy
Kakoe Bo3nieiicTBHEe yBETMUMBAET COCTaB MPOJIYKTOB PEAKLIUU:
a) yMEHbIlIEHUE OOIIEro J1aBJICHHUS; 0) yBelM4YeHHE TeMIIEPATYPHI;
B) 100aBJIeHNE METaHa B PAaBHOBECHYIO CMECh; I') YMEHbIIIEHUE TeMIepaTyphl.
KonTposbnas padora 2
PactBopsl. O0MeHHbIe peakiuu B pacTBopax. O01ue cBoiicTBa pacTBOpPOB.

Bapuanr 0 Oépasey
1. Cxonbko rpammoB BemectBa (M.M=46 r/moinb) coaepxurca B 10 1 pactBopa 0,2 mMomnsipHOI

KOHLIEHTpauuun?
2. Jlns xakoro pactBopa BepHO cooTHomeHue: 2 Cy=Cy
a) Na2SOs; 6) Ha(PO4); B) Ca(OH)2; r) KNO3; 1) H2S.

3. Omnpenenure MOJAPHYIO KOHIIEHTPAIMIO PAcTBOpa YKCYCHOM KHCJIOTBI C MacCOBOM J0Jiel
KHUCIOTHI B pactBope 9,12%. ITnotHOCTh pacTBOpa 1 r/min

4. PactBop kamdopsl Maccoit 0,522 1, copepxkamuiics B 17 r a¢upa KUOUT NpU TemrepaType Ha
0,461°C BbImie, yeM 4yHUCTHIM 3¢up. DOyarnockonuueckass koHcTanrta s¢upa 2,16 KLkr/moms.
Omnpenenure MOJIEKYISIPHYIO Maccy KaM(OphbI.

5. Pacnonoxure BeliecTBa B MOPSAJIKE BO3PACTAHMSI CHUIIbI AJIEKTPOJIUTOB!
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a) HNO; Kee = 4,000107%; 6) HJO4 Kaee = 2,30107;

B) NHAOH  Kpee = 1,801075; r) HBO; Kuee = 7,5010710.
6. Kakum MOJNEKyIspHBIM YpPaBHEHHUSIM COOTBETCTBYET COKPAIIEHHOE HOHHO-MOJEKYJISPHOE
ypaBHEHUE: Pb?" + SO%4 = PhSO4

a) Pb(OH)2 + H2SO4 = PbSO4+ 2H20;

6) Pb(NO3)2 + K2SO4 = PbSOs+ 2KNO3;

B) Pb(CH3COOQ)2+ H2SO4 = PhSO4+ 2CH3COOH;
r) Pb(CH3COO), + Na;SO4 = PbSO4+2NaCH3COO.

o +
7.Cuutas nuccouuaruio NasPO 4 monHoi, BeruncanTe KoHieHTpaluio noda Na B 0.2M pacteope conu

(Momnb/m).
8.B 1 1 pactBopa comepskutcs 0,37rCa(OH)2. Berunciaure pH pacrBopa.
9. Vkaxure pactBOp ¢ HanOobLIeH KoHeHTpanueil nionos OH  (Mois/i):

a) pOH =4; 6) [OH ]1=107; B) pH = 12; r) [H'] = 10°.
10. PacnionoxuTe BeliecTBa B HOPSAAKE YBETUYCHHSI KUCIIOTHOCTH MX BOJHBIX PACTBOPOB:
a) CuSQOgy; 0) NaxSOg; B) H2SOy4; r) KOH.
11. Kakoii peakTHB sBNISETCS TydIIMM 0caauTeaeM HoHOB SO4% U3 PacTBOPOB:
a) Pb(NO3); IIP (PbSO4) =1,6 [J 108 0) CaCl, IIP (CaSO4) = 1,0 1 10°
B) SrCl IIP (SrSO4) =3,20 107 1) Ba(NO3), TP (BaSO4) = 1,1 [1 10'1°
Tecr

BHEKTPOXHMH‘JQCKI/IQ nmpoueccol. OKHuCcINTEIHLHO- BOCCTAHOBHTEJIbHbIE peakKnumn

Bapuant Ne 0 Oopaszey
1.PaccraBbTe KOI(D(PHUIMEHTHI, YKAKUTE: OKHCIUTEIb W BOCCTAHOBUTENb, YTO OKHCISETCS, YTO
Boccra"asiauBaercsa: P+ HNO3z — H3zPO4+NO2+H20
Hanummre ypaBHEHHE 3JIEKTPOHHOTO OaJlaHca.
2a. Kakue merauibl MOTYT OBITh MCIIOJIb30BaHbI B KAUECTBE aHOJ/a B TaJIbBAHUYECKOM 3JICMEHTE,
KaToJ0M KOTOPOTO SIBIISICTCSI HUKEITh:

a) Fe; 0) Pb; B) ZNn; r) Cu.
26. Kakue npotiecchl MPOTEKAIOT B FrAJIbBAHUUECKOM JIEMEHTE
Sn/Sn?* // Pb?* [ Pb
a) Sn - 2" = Sn’’; 6) Sn** +2e"=Sn; B)Pb-2e =Pb?"; r)Pb*+2e =Pb.

3. Uemy paBna DJIC (B) 0l0OBSHHO-30JI0TOTO TaJIbBAHHMYECKOTO ASJIEMEHTa, €CIU KOHIEHTpAIUs
MoTeHIaIonpeaesironmx noHoB y anoga 0,01 momns/m, a y karoga 0,1 moss/m.
4. Kakue mporecchl MPOTEKAlOT MPH 3IEKTpoiu3e BOAHOro pactBopa AgNO3 Ha cepeOpsHBIX

3JIEKTPOJIAX:
a) Ag"+e = Ag 0) 2H20 + 2¢ = H> + 20H"
8) 2H,0 - 4¢” = O, + 4H* r) Ag—e = Ag'

5. Paccuuraiite mMaccy (T) BeliecTBa Ha KaToJle, €ClIM MPU AJIEKTPOIH3e BOJHOTO pacTBopa ZnSO4
Ha aHojie oopazoBayock 1,12 . rasa.
6. Beibepute aHOAHBIE METAJUTMYECKUE TTOKPBITHS JIJISl CTAJH:

a) Cr; 0) Ni; B) Al; r) Pb.
7. OnpenernuTe MPOAYKTHl KOPPO3UH B HEUTPATBHOM Cpejie TIPH MOBPEKJACHAN MEJIHOTO MOKPHITHS
Ha CTaJIu:
a) OH’; 6) Fe3*; B) Fe?*; r) Cu?*

Ilpumepnoie memot peghepamos no modynro «Xumusn»
1 OpraHH‘IeCKI/Ie BBICOKOMOJICKYJIAPHBIC COCAMHCHUSA KaK OCHOBa JIA IMPOH3BOACTBA BsIXKYIIHUX
CTPOUTENIBHBIX MaTEPHAJIOB
2 JII/IGHOBBIG YrjieBoaopoabl KaK OCHOBa [OJId MTPOU3BOJACTBA CHHTCTHUYCCKUX KaydyKOB,
MPUMEHSIEMBIX B CTPOUTEIIbCTBE
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3 XopupoBaHHBIE aJKaHbl B IPOU3BOJICTBE MOJIMMEPHBIX CTPOUTEIBHBIX MaTEPUAJIOB

4 MHOrOaTOMHBIE CIIUPTHI U UX TPOU3BOIHBIE B IPOU3BOJICTBE 0€3005KUTOBBIX IIEMEHTOB
5 IIpocThie 3¢Uphl KAK OCHOBA PACTBOPUTEIICH CTPOUTEIILHBIX JTAKOB U dMaJIeH

6 'unpodobuzamus cTpoUTEIHHBIX MAaTEPHUAIOB KPEMHUHOPTaHUYECKUMU COEAMHEHUSIMU
7 HutpoankaHbl B IPOU3BOJCTBE CTPOUTENBHBIX IIIACTMACC

8 Boiciime aMuHBI B IPOU3BOACTBE YIJIOTHSIOIIUX COCTABOB U IOPOKHBIX MOKPBITUH.

9 Boicmne aMu/ipl B IPOU3BOJICTBE BOJJOCTOMKHUX TUIICOBBIX IUIUT

10 A3okpacuTeny B Ka4YeCTBE IUTMEHTOB CTPOUTEIBHBIX KPACOK

11 ®eHoun u ero roMoJIOTH B MPOU3BOJICTBE KPACUTEIIEH U MOJIMMEPOB

12 IMnacTudukanus eMEeHTHBIX pacTBOPOB C IIOMOIIBIO TOBEPXHOCTHO-aKTHBHBIX BemiecTB ([TAB)
13 ITomumeps!l B NPOM3BOACTBE CTPOUTENBHBIX T€PMETUKOB

14 ApomaTH4ecKre aMUHBI B KaUeCTBE YCKOPHUTEJIECH TBepIeHUs OeTOHa.

15 CHmKeHHe TOpIOYeCcTH CTPOUTENBHON IPEBECHHBI TPU MOIU(PUKAMH KPEMHUHOPTraHUYECKIMHU
COCIMHEHUSIMU.

16 Xumndeckoe Moan(DUIIPOBAHKE TOJTMMEPOB B CTPOUTEIHCTBE

17 CuHTeTHYECKHE CTPOMUTENbHBIE MaTepuaabl HAa OCHOBE IPOU3BOJHBIX HEMPEAEIbHBIX
KapOOHOBBIX KHCJIOT.

18 IlonukoHJAEHCAIIMOHHBIE TMOJMMEpPhl Ha OCHOBE CHUPTOB U (eHonos. [IpumeHeHnue B
CTPOUTEIBCTBE.

19 BbICOKOMOJIEKYIIIPHBIE COEIMHEHHUSI B IPOU3BOJICTBE CTPOUTENIBHBIX TIACTMACC.

20 Brusitaue 106aBok Ha (hOPMUPOBAHKE CTPYKTYPHI O€TOHA.

21 Bsoxyiiue cTpoUuTeNnbHbIE MaTEepPHUATIbI.

22 KapOoHaTBl B CTPOUTEIIBCTBE.

23 Cunukathl B CTPOUTENBCTBE.

24 Tennou30SIIIMOHHBIC MAaTEPHAIIBI.

25 CyneprnactTuuKaToOphl, Kak COCTaBHAs YaCTh CTPOUTENbHBIX MAaTEPUATIOB.

26 [IpuMmeHeHre 0TX0/10B /ISl IPOM3BOCTBA LIEMEHTA.

27 CTpouTenbHbIE paCTBOPBI.

28 HoBble CTpOUTENbHbIE MaTEPHUAIIBI.

29 Koppo3sus MeTaios.

30 Kopposust 6eToHa, METO/IbI €€ YCTPaHEHMSI.

31 Xumus KOHCTPYKLIIMOHHBIX MAaTEpUaJIOB: METAJIUIMYECKUE MaTEpUabl

32 XuMHs KOHCTPYKLIMOHHBIX MaTepUasoB: MOJIUMEPHbIE MaTepHalIbl

33XuMHUA ANEKTPOTEXHUIECKUX MaTepUaioB

34 Xumust TOTIMBA

35 Xumus cMa304HbIX MaTEPUAJIOB

36 Xumus oxJ1aXXaoluX U THIPaBInYECKUX KUIKOCTEN

37 OCHOBBI BOAOIIOATOTOBKH

38 Xumuueckre MeTo/ibl KAYECTBEHHOTO aHaIn3a

39 XuMudeckre MeTo bl KOJTMUECTBEHHOTO aHAJIN3a

40 ®U3NKO-XMMUYECKHE METO/IbI KOJIMYECTBEHHOTO aHAJIN3a

41 Tunsl xuMudeckux peakiuil. KonebarenbHble peakimu.

42. KpeMHMI B MUKPOAJIEKTPOHUKH.

43. IlpuMeHeHne repMaHys B MUKPOJIEKTPOHUKH.

44. I'paden, KaK NOTYIPOBOJHUKOBBIN MaTepHar.

45. TIpumeneHne MOMOICHUTA B MUKPORJICKTPOHHUKH.

46.11onynpoBOTHUKOBBIE MAaTEPUAIIBI, X CPABHEHUE.

47.OcHOBHBIE TEXHOJIOTHYECKHE Tpoliecchl (hoTonuTorpaduu.

48. MoHOCWIaH, KaK ChIpbe JUISl OJYyYEHHUS IOJTUKPEMHUS.

49. )Kunkuilt KpeMHHUH - HOBasl NEPCIIEKTHUBA MUKPOJIEKTPOHUKH.

50.Matepuaibl 4511 000pyTI0BaHUS COTHEYHOU SHEPTETHKHU.

51.JIuaneTpuKky - OCHOBHBIE MaTepUalIbl, XapaKTEPUCTUKH, CBOMCTBA.
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Oopa3ybl domawiHux 3a0aHuil.

A3 1 «CTpoeHne BemecTBay.
3ananue 1 «CTtpoeHue aToMa

Teoperuuyeckue 0OCHOBbI

Keanmoso-mexanuueckas modenv amoma. Keawmogvle uucia. Amomuvle opbumanu.
Hpunyun llaynu. Ilpasuno I'ynoa (uru Xynoa). Ilpunyun munumyma snepeuu (npaguio
Kneuxoeckoeo). DnekmpoHnHble U 21eKMPOHHO-epaduueckue Gopmyivl amomos (noimbie,
COKpaujeHnvie, GANIEHMHBIX DIEeKMPOHO8) 8 OCHOBHOM U 6030YHCOeHHOM cocmoanusax. HAopo
amoma, amommuwlii Homep u maccosoe yucino. Cocmas s0pa.

3agaHue: U1 DJIEMEHTOB, COOTBETCTBYIOIIMX Bamiemy BapHaHTy, OTBETUTh Ha CIEIYIOIIHE
BOTIPOCHI:

1. Onpenenute YUCIIO SHEPIETUYECKUX YPOBHEH Y KaXA0r0 aTOMa.

2. Ompenenure, B KakoW rpymnmne u noAarpymnmne (riaaBHOM — A wiam mobGouyHoi - B) Haxomures
Ka)KIBIA aTOM.

3. Onpenenure /Ui K00 aToMa YUCIIO IPOTOHOB, 3JIEKTPOHOB, HEUTPOHOB.

4. Hanuimre 351eKTpOHHbIE (POPMYJIBI AaTOMOB B COOTBETCTBUH C MpaBuiioM KiieukoBCKOro.

5. K KkakoMy 3JIEKTPOHHOMY CEMEMCTBY 2JIEMEHTOB ITPUHAUICKUAT KAXKIBIA aTOM.

6. Hanummre cOKpallleHHbIE 3JIEKTPOHHBbIE (OPMYJIbI Ul BHEIIHUX U BaJICHTHBIX 3JIEKTPOHOB
JTAaHHBIX aTOMOB.

7. N300pa3ure 31neKTpoHHO-Tpaduueckre GopMysibl BaJEHTHBIX 3JIEKTPOHOB JaHHBIX aTOMOB U
OIpEEIUTE 3HAUEHUS BCEX KBAHTOBBIX YMCEIN ITUX JIEKTPOHOB.

3aganue 2: «XuMHYecKas CBA3b U CTPOEHHE MOJIEKYD)
Teopernueckrue OCHOBBI

OcHognble munvl U Xapakxmepucmuku xumudeckou ceazu. Koeanemmmuas u uonnas cessv.
Ocobennocmu KO8AIeHMHOU C853U (KpAmMHOCMb, HACLIUWAEMOCTb, HANPABLEHHOCMb, CONPINCEHUE
ceazell, NOAAPHOCMb, NOAAPUZYEMOCTD). Cmpoenue u ceoucméa npocmeuuux MOoAeKyl.
Mesicmonexynapuvie gzaumooeticmsus. OcHogHble MUnvl KpUCMALIUYeCKUX peulemox. Bausauue muna
KpUCMAIUYECKOU peuemKy Ha C80LICMBa 6euecmad.
3ananne: PaccmoTpuTe cTpoeHHEe MOJIEKYJl, B COOTBETCTBUU C YKa3aHHBIM BapUaHTOM JaiTe
000CHOBAaHHBIE OTBETHI HA BOIIPOCHI.
1. U300pa3ure rpadguueckue GopMyibl MOJIEKYII.
2. Ykaxute uuciio curma (6) — u mu (1) - CBs3eH.
3. YkaxxuTe Haubosee NOoISPHYIO CBSA3b BO BCEX TPEX MOJIEKYNAX, OTBET NOATBEPAUTE PACU€TOM
Pa3HOCTHU OTHOCHUTEIIBHOM AJIEKTpoOoTpHIaTeIbHOCTH (A D0).
4. N300pasute aiekTpoHorpaduieckre GopMyIibl BHELIIHETO YPOBHS HEHTPAIBHOTO aTOMa B
YKa3aHHBIX MOJIEKYJIaX, YIUTHIBasi B KAKOM COCTOSIHUHU (HOPMAJILHOM WM BO30YKJIEHHOM) OH
HaXOJUTCs, COTJIACHO €r0 BaJICHTHOCTH B IaHHOW MOJIEKYJIE.
5. Onpenenure Kakue OpOUTAIN IIEHTPATBHOTO aTOMA YYACTBYIOT B THOPUAN3ALNHU. YKaXKHUTE
TUI TUOPUIN3ALIIH.
6. Onpenenure popmy kaxmaon Mosiekysbl. OTBET 00OCHYWUTE, TOJIB3YSICh TAOIUIIEH TPHIIOKEHUS

1.
7. Yxaxwute nomsipHa (u£0). wim HenossipHa (u=0) MoyexyIa.
8. Kaxoii T MeXMOJIEKYJIIPHOTO B3aUMOICHCTBUS (OPUEHTALIMOHHOE WM JUCTIEPCUOHHOE) B
00JIbIlIel CTENeHH MPUBOIUT K KOHICHCAIIUU MOJIEKY?

3 2: «KonsMraTuBHbIe CBOHCTBA PACTBOPOB»
B cooTBeTcTBUM € BADHAHTOM PEIINUTH YETHIPE 3aJadud, HAlpUMED:
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1. KakoBa Temneparypa 3amep3anusi BogHoro pactsopa rmuepuna C3HgOs ,conepaxariero 50r
rmuniepuHa B 1,2 11 Boawt? (K(H20) =1,86 K-kr/moinb). Bo3MokHO 11 HCIOIB30BaHUE TAHHOTO pacTBOpa
B KauecTBe aHTHu(pu3a?

2. PactBop, conmepxammii 8 r NaOH B 1000 r H2O, xumur mpu Temmeparype 100,184 °C.
Ornpezenute U30TOHHYECKUH Kod(duIeHT (1) THIpOKCH/Ia HATPHSI B STOM PacTBOpE.
(O(H20) =0,516 K-kr/mMo1B).

3. Paccunraiite MOJSIpHYIO MacCy HE3JIEKTPOJIUTA, €CIM B 5 J1 pacTBOpa COIEPXKUTCS 2,5 T
HeanekTporuTa. OCMOTHYECKOE JaBIIeHHe 3Toro pacTBopa pasHo 230 xITa mpu 20 °C.

4. Ilpu HEeKOTOPOI TeMIiepaType JaBjeHUe Mapa Haj pacTBOPOM, cojiepxkamieM 62 T ¢genona
CeHsOH B 60 monp >dupa paBHo 0,507-10° ITa. Haiinure naBnenwme mapa >dupa Hpu 3TOM
TEMIIEpaType.

DoH/ OLICHOYHBIX CPeICTB

Conepxur:

-KOMIUIEKT KOHTpoJibHOM padoTel (KP1). KommiekT cogepxxkur 18 BapuaHTOB;
-KOMIUIEKT KOHTpoJIbHOH paboTel (KP2). KommiiekT comepxut 18 BapuaHTOB;
-komIuieKT TecToBbIX 3a1anuil (T). Kommnekt conepxxut 18 BapuaHTOB.



[Ipunoxenue b
TexHosiornueckasi Kapra y4eoOHOro MoayJist « XuMus»

Hamnpasnenue noarotosku: 15.03.06 - MexaTrpoHuka U poOOTOTEXHUKA.

cemectTp 2, 3ET 3, Bua arrecranmnu 3a4et, akaja. 4acoB 108, 6a/ioB peiitunra 150

TpynoeMKOCTb, aK.4ac ®opma Tekymero | Makcum.

N H HaMMEHOBaHHE Pa3eia YISGHOro MOLYIIS AyIUTOpHBIE 3aHATUS KOHTPOJISL YCIIEB. | KOJI-BO

ACP | CPC | (B COOTB. ¢ | OamnoB

JEK | TI3 | JIP .
C nacroptroM ®OC) | peliTuHra

1. Knaccel Heopranndeckux coenHeHuil. CTpoeHue aroma 2 1 2 1 3 JIP 1 7
2 Xwumuyeckas CBs3b U CTpPOEHHME BellecTBAa. MEKMOJEKYIspHbIE CHUIbI | 3 - 4 31 10
B3aUMOJCUCTBUSA
3 PactBopbl. CriocoOb! BBIpaXKEHHS COCTaBa pacTBOpa 1 1 2 1 6 JIP 2 7
4, DeMeHThI XUMHUYECKONH TEPMOIUHAMUKHI 2 1 1 2 KP 1 20
5.051IeMEHThl XMMHWYECKOM KMHETUKH U KaTajan3a, XUMUYECKOE paBHOBECHE 2 1 2 1 8 JIP 3 7
6. [Iporieccel, mpoTeKarone B pacTBOpax 6 1 4 1 7 JIP 4, JIP 5 177
7. O61ue (KoJUIMraTUBHBIE) CBOWCTBA PACTBOPOB 2 4 132 10
PyGexnas arrecTanmsi: MTOro 3a 9 HejeJib 75
6. [Ipomeccel, mpoTeKkaronyie B pacTBOpax - 1 - 1 3 KP2 20
7. O0uue (KOJUIMTaTUBHBIE) CBOMCTBA PaCTBOPOB - -
8. JlucnepcHble CUCTEMBbI 2 2 8 JIP 6; pedepat 7,12
9.0xucnurenpHO-BoccTaHOBHTENBbHBIE peaknuu (OBP) 1 mporecchr 2 1 2 1 3 JIP 7 T 7 15
10. DnexTpoXUMHUECKHE MpolecChl (raJbBaHUYECKUH 3JEMEHT, KOppo3us, | S 2 4 2 6 JIP 8; JIP 9 77
AIIEKTPOIIU3)
Hroro: 27 9 18 9 54 150




B cootBerctBum ¢ [Nonoxxennem «O06 opranuzanuu y4eOHOTo mpoliecca o 00pa3oBaTeIbHBIM IPOTrpaMMaM BBICIIETO 00pa30BaHU»
nepeBoJi 0aI0B pEUTHHIA B TPAAULIMOHHYIO CUCTEMY OLIEHOK OCYILECTBIIETCS 10 LIKaje:

OrneHka [IporieHTHOE BBIpAKEHUE B Oammax
9 Henens Hrorosas arrecramus

OTJINYHO 90% -100%; 67-75 135-150 6asmioB
XOpOIIIO 70%- 89%:; 52-66 105-134 6annoB
YIAOBJICTBOPUTEIHHO 50% -69% 37-51 75-104 6amnoB
HEYJIOBJIETBOPUTEIBHO Menee 50% Menee 37 Ganos Menee 75 GainoB

['panurrs:

MIN: 37 MIN: 75

MAX: 75 MAX: 150



Ipuio:xenne B (00si3aTesibHOE)
Kapra yueOHO-MeTOAN4ECKOr0 00ecnevyeHus
YueOHoro Moy Xumus

Hanpasnenue noaroroku: 15.03.06 - Mexarponuka u poOOTOTEXHUKA — 3 3a4.e]I.
®opmbl 00yUEHUS: OUHAS, 3a09HAS

Kypc 1(2) Cemectp: ouHas - 2, 3aouHas —2 u 3

Yacos: Bcero 108, nekiuii 27, npakT. 3aH. 9, CPC ayautopHas 9, na6. pa6. 18, CPC BaeayauTopHas 54
Ob6ecneunBatomias kadeapa: OyHIaMEHTATbHOW U MPUKIATHON XUMUU

Tabmuua 1- O6ecniedenne yaeOHOTO MOy YI€OHBIMU H3IaHUSMH

Koi. 3k3.
bubnuorpadudeckoe onucanue™ uznanus 5 6161 Hanmnuue
(aBTOp, HAMMEHOBAHUE, BUJ, MECTO U T'OJl U3/IaHUSI, KOJI. CTP.) Hos['y | B 9BC
Y4eOHUKHU U y4eOHbIe TOco0us
1 I'muuka H.JI. O6mas xumus. M.: Uarerpan-Ilpece, 2007. 727c. 80
2 I'munxa H.JI. 3apaun u ynpaxsaenus o obmeit xumuu. M.: Unarerpan-Ilpecc, 2006. 240c. 81
3.Koposun B.H O6mas xumus. M.: B, 2007. 556 c. 20




Tabnuna 2. O0ecneueHne JUCHMILIMHBL y4eOHO-METOINYECKUMU U3JaHUSIMU

buGnuorpaguueckoe onucanue u3aanus (aBTop, HAUMEHOBAHKE, BU], MECTO H TOJ] U3/IaHUS, Bun Ko [Tpumeyanue
KOIL. CTp.) 3QHATHSA, | 9K3. B
o6uom.
novsu. ru YMK
PaGouas mporpamma MOy «XUAMUSDY JIK, JIP, a
CPC HaIpaBJIeHUs
O/ITCOTOBKH
IMonyuenue coneii: Mero. ykasanus K nabopartopHoii pabore /Coct. B.IL Kyssmuuesa, https://novsu.bibliotech.r
U.B. Jlerenxopa. — HoI'Y um. SIpocraBa Mynporo, Benukuit Horopon, 2013. — 16¢. JIP, CPC u/Reader/Book/-1207
KonuenTpanus pactBopoB. [IpurotosicHiue pacTBOPOB 3aJaHHON KOHIICHTPALIMH. https://novsu.bibliotech.r
Metoauyeckue ykasauus k aboparoproit paGore/ Cocrasurenu: Onmncosa I'. H., VibsHosa | jp cpc u/Reader/Book/-1595
H.U.- Benukuit Hosropoa, Hosl'Y um. SIpocnaBa Mynporo, 2013 - 24cTp. ’
DrexkTpoauTHueckas quccoruanus: Meron ykas. / Cocrt. E.H.boiiko; 1.B.JIerenkoBa https://novsu.bibliotech.r
IP. CPC u/Reader/Book/-1588
HosI'Y um. Spocnasa Myaporo, - Benukuit Hosropon, 2012 ’
Bonopousiii mokaszarens: Merox ykas. / Coct. E.H.Boiiko, E.A.IleryxoBa https://novsu.bibliotech.r
JIP. CPC u/Reader/Book/-1587
HosI'Y um. Spocnasa Myaporo, - Benukuit Hosropon, 2012 ’
OmnpejieieHNe KECTKOCTH BOABI (THTPUMETPHUECKHMI MeTo] aHammu3a): Meron. ykas./Cocr. https://novsu.bibliotech.r
HU. Ymbsuosa, I'.H.Ommcosa.-Benuknii Hosropox, Hosl'Y nm. Slpocmasa Myxnporo, | yp cpc u/Reader/Book/-1932
2013 19c. ’
Kuneruka xumuueckux —peakuwii: Meton ykas./Cocr. U.B.Jlerenkosa, E.H.Boiiko. — https://novsu.bibliotech.r
Bemukuii Hosropon, HosI'Y um. SIpocnasa Myxaporo, 2012.— 18c. JIP, CPC u/Reader/Book/-1264
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIC peakinu: Meto yka3./Coct. E.H.Boiiko, H.W. https://novsu.bibliotech.r
VabsiroBa, [.H.Onucosa; HoBI'Y um. SIpociaBa Mynaporo, - Benukuit Hosropoa, 2012. JIP, CPC u/Reader/Book/-1213
['anbBaHMYECKHH JNEMEHT. DIeKTPOXHMHUYecKas KOppo3us MeTamioB: Metommdeckue | JIP, CPC https://novsu.bibliotech.r



https://novsu.bibliotech.ru/Reader/Book/-1207
https://novsu.bibliotech.ru/Reader/Book/-1207
https://novsu.bibliotech.ru/Reader/Book/-1595
https://novsu.bibliotech.ru/Reader/Book/-1595
https://novsu.bibliotech.ru/Reader/Book/-1588
https://novsu.bibliotech.ru/Reader/Book/-1588
https://novsu.bibliotech.ru/Reader/Book/-1587
https://novsu.bibliotech.ru/Reader/Book/-1587
https://novsu.bibliotech.ru/Reader/Book/-1932
https://novsu.bibliotech.ru/Reader/Book/-1932
https://novsu.bibliotech.ru/Reader/Book/-1264
https://novsu.bibliotech.ru/Reader/Book/-1264
https://novsu.bibliotech.ru/Reader/Book/-1213
https://novsu.bibliotech.ru/Reader/Book/-1213
https://novsu.bibliotech.ru/Reader/Book/-1199
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ykazanus/ CocraButenu: boiiko E.H., IleryxoBa E.A. - Hosl'Y, Benukuii Hosropon, 2013.
—-13c.

u/Reader/Book/-1199

:‘)J'ICKTpOJ'II/IB BOJHBIX PaCTBOPOB 3JICKTPOJIMTOB!: MCTOI[I/ILIGCKI/IC YKaSaHI/IH/ CocraBuTenu:

https://novsu.bibliotech.r

Boiiko E.H., ITeryxoBa E.A. - HosI'Y, Benukuit Hosropox, 2013. — 14 c. JIP, CPC u/Reader/Book/-1613
e JluodoOHbie 30mu: momyueHue W Koaryssuus: Mertox. ykas./ Coct. M.B. JlereHkoBa, — 1IP. CPC B;gg;gg?}ggéil/?y%?h.r

Benukuii Hosropon, 2014. — 24c.



https://novsu.bibliotech.ru/Reader/Book/-1199
https://novsu.bibliotech.ru/Reader/Book/-1613
https://novsu.bibliotech.ru/Reader/Book/-1613
https://novsu.bibliotech.ru/Reader/Book/-1936
https://novsu.bibliotech.ru/Reader/Book/-1936

Tabnuua 3 — Undpopmanmnonnoe odbecrieueHue yaeOHOro MOy

Hazpanue nmporpaMMHOTo NpoayKTa, HHTEpHET-pecypca

DJIEKTPOHHBIN ajpec

[Ipumeuanue

1. bubmmoTex — aneKTpOHHO-OMOIMOTEYHAsI CUCTEMA

novsu.bibliotech.ru.

3axonute B OBC ¢ maponem
BXOJa Ha UMEHHYIO
crpanuny Hosl'Y

2. Metonnueckue ykazaHus K CaMOCTOSATEIbHOU U
MPAKTUIECKON paboTe CTYJEHTA 10 BCEM pa3JieiaM TUCIIUTUTHHBI

novsu. ru YMKJI nanpasieHusi OArOTOBKH

3. ITlomCKOBBIE CHCTEMBI

yandex.ru, google.ru u T.11.

4. TlonmHblif MHTEPAKTUBHBINA Kypc XUMHUH OTKpBITas XuMus 2.6,

CD-ROM, 2005 r. U3patens: HoBsrit Jluck;
PazpaboTunk: Ou3nkoH

5. Heopranudeckas xumus

DNeKTPOHHBIN pecypc. M., 000

"Unrenllpo", 2004-2008 roxa, 1 nuck.

6. xatamor oOpa3oBaTelbHBIX HHTEPHET-PECYPCOB

http://www.edu.ru/

7. XUMHYECKHUH KaTajaor: XUMHYECKHE pPeCypChI PYHeTa

http://www.ximicat.com

8. XuMuK: caiit 0 XumMun 11 XUMHUKOB

http://www.xumuk.ru/

9. Tlopran (¢dyHIAMEHTATBHOTO  XHMHUYECKOTO

Poccun

oOpazoBaHus

http://www.chemnet.ru

10. Xumuueckuit cepep

http://www.Himhelp.ru
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Tabnuna 4. JlonomHuTeNbHAS THTEPATYpa

bubnuorpaduyeckoe onucanue® nznanus (aBTop, HANMEHOBAHUE, BHJI, MECTO U T'OJT Bun 3anstus, B Koi. 3x3. B [Ipume-
W3IaHMS, KOJI. CTP.) KOTOPOM o6u6s. Hosl'Y YaHUe
HCTIOJIB3YETCs
Cysopos A. B., O6mas xumus : yae0. 1y By3oB / A. B. CyBopos, A. b. Hukonbckuii. - 5-¢ us., TIK. CPC 2
uctp. - CI16. : Xumusaar, 2007. - 623 c. ’
CyBopos A. B., O6mas xumus : yae0. mocodue jist By30B / A. B. CyBopos, A. b. Hukonbckui. - TIK. CPC 109
2-¢ u3., ucnp. - CII6. : Xumus, 1995. - 624 c. ’
bynsk E. B., O6mas xumus : yue6.-metog. nocobue / E. B. bynsk. - 3-e uzn., nepepad. u gor. - TIK. CPC 20
CII6. : JIans, 2011. - 383 ¢. ’
OO01as 1 HeopraHudeckasi XUMUsL: SKCIIPUMEHTAIbHbIC 3a]]a4d U YIIPaKHEHUs : yueb. mocodue IP. CPC 35
mst By3oB / J1. H. Cepnnosa. - CII6. : Jlans, 2013. - 346 c. ’

COI'JTACOBAHO

HBb Hogl'Y: 3aB. OTJEJIOM 00CITyKUBaHHRs AI1. HactyHsik

Hetietsurensro st 2017/2018 yuebmoro rofa. 3aB. xa e,zq,on CDIIXJﬁﬂMﬁ “— I.B. 3biK0Ba
POTORGE w11 7 PSP

Jleficreurensuo s 2018/2019 yuebroro roza. 3as. Ka(be,g,pon OIIX  Zq —  W.B. 3s1xk0Ba
rLedoi et Al o B4 O6 L0
Tieticrurensro it 2019/2020 yuaebHOro To18. 3aB. Kadenpoi CDHX ____" ~ HM.B. 3bixosa
X rfLeokow o/ eF 2 OF . LOLT
Leeic < rer@ elitbeg  Getut :r.’«“'w(«*’:- ,ﬂe 4 f‘i 205 A
FeeE - K “p /7K LSBT e A ﬁfl—fcj\é s
nporores A T 0 el Y3006 2020




JIlucT BHeceHHus H3IMeHeHH

Howmep u gaTa

Jara O.N.0.
Howmep pacnopsaauTeIbHOTO
BHECEHHS JIMLA, BHECLIETO IMoanuce
WU3MEHEHUS IOKYMEHTA O BHECEHHHU
HU3MEHEHHUS H3MEHEHHE
W3MEHEHUS
1 IIpotokon 3acenanus 29.06.2017 | H.M. ViesHoBa

kadeapor No 11
ot 29 urons 2017 r.

14
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ConeprxaHrie U3MEHEHUN
1 Conepxanne U3MEHEHUH TIPH aKTyaau3amuu padodeit mporpamMmbl Ha 2017-2018
(mpoTokoun 3acenanus kadpeapsl Ne 11 ot 29.06.2017)

[TynkT 7 MaTtepuajibHO-TEXHHYECKOE o0ecnevyeHne U3JI0KUTh B CICAYIONIECH pelakIin:

Ne TpeboBaHmE K MaTepHaIHLHO- Hanmmane maTepranbHO-TEXHIYECKOTO 000PYAOBaHHS U
TEXHUIECKOMY 00ECIIEICHUIO MIPOTPAMMHOTO 00eCTIeUeHHS
1 Y4eOHbIE ayTUTOPHH TS Aynutopus A IPOBEACHUS JEKIMOHHBIX W/MIN IPAKTHIECKUX
MIPOBEICHUS YIeOHBIX 3aHATHN 3aHATHI: yaeOHas MeOenb (CTOIBI, CTYIIBS, TOCKA);
AynmuTopus ISl BRINOJTHEHHUS JJAO0paTOPHBIX padoT
2 [IporpammuOe obecnieueHme Microsoft Windows 7 Professional Dreamspark (Imagine) Ne

370aef61-476a-4b9f-bd7c-84bb13374212 ot 30.04.2015
Microsoft Office 2013 Standard Open License Ne 62018256 ot
31.07.2016

Adobe Acrobat cBo6o1HO pacmpocTpaHsieMoe

Teams cBoOOIHO pacpocTpaHsieMoe

Z00m cBOOOIHO pacIpOCTpaHsIeMOe

Skype cBo6omHO pactpocTpassemMoe

3 Hanuuune crennon [ICXD, Tabnuma pacTBOPUMOCTH
4 Hammane mabopatopHOTo Cromsl  mabopaTopHbBIe, TPOOHPKH,  KOJOBI,  IMAJOYKH
000pynoBaHUS CTEKJISIHHBIC,  BOPOHKM  JCIHTEIbHBIC,  BOPOHKH  JUIS
(GUIBTPOBAHMS, HArpeBaTEIbHBIC 3JEKTPONPHOOPHI, BECHI
9JIEKTPOHHBIE, mKad  CYWWIbHBIN, meuyb  MydeibHasd,
neHTpudyra JabopaTopHasi, XOJIOIITbHUK MIPSIMOY,
XOJIOMWIBHUK ~ OOpaTHbIM, pPEaKTHBBI U  BBINOJHEHHS
J1a00paTOPHBIX paboT coraacHo MY
Tabnuny 3 Ilpunoxenus B u3n0xuTh B creayromeil pegakiuuu:

HaumeHoBaHuUe pecypca Joroso Cpox
IIpodeccuonabuble 6a3bl JaHHBIX P JI0T0BOpa

basa qaHHBIX 3JIEKTPOHHON OMOIMOTECYHOM CUCTEMBI By3a
«DNEeKTPOHHBIN YuTaIbHBIN 3a70-bubnnoTex»

https://www.novsu.ru/dept/1114/bibliotech/

Jorosop Ne bT-46/11 ot

17.12.2014 GeccpouHbIi

DJNEKTPOHHBIN KaTaJor HAYIHOW OMOIHOTEKH

http://mars.novsu.ac.ru/Marc\Web/ Baza coOcTBeHHOI TeHepau | OecCpOTHBIN

basa naHHBIX «AHaTUTHKa» (KapTOTEKA CTAaTeH)

http://mars.novsu.ac.ru/Marc\Web/ Baza coOcTBeHHOI TeHepau | OeccpOvHBIN

HanmonanpsHast anekrporHast 6ubimoreka (HOB) Horosop Ne 101/HDB/2338

https://rusneb.ru/ or 01.09.2017 31.08.2022
[pesunenrckas 6ubmmoreka um. b. H. Enpiiaa

https://www.prlib.ru/ B OTKPBITOM JIOCTYIIC -
HanmonansHast moammcka B paMKax npoekra MuHucTepcTBa

oOpaszoBanust u Hayku P® (["oczamanme Ne 4/2017 r.) k

naykomerpudeckum b1 Scopus u Web of Science PETACTPAILTA 2022

https://www.webofscience.com/wos/woscc/basic-search (reppuTopus Bysa)

https://www.scopus.com/search/form.uri?display=basic#basic

I/IH(l)OpMa]_[l/IOHH])le CIIpaBOYHbIC CUCTEMbI

YHuBepcurerckas HHGOpMAIMOHHAs CHCTEMa

«POCCHUSI» https://uisrussia.msu.ru B OTKPBITOM JIOCTYTIE -

HarnronansHbIH opTan oHIaiH 00ydeHns «OTKpHITOe

obpazosanue» https://openedu.ru B OTKPBITOM JIOCTYIIE -

ITopran OTKPBITBIX JTaHHBIX Poccuiickoit

Ddenepanuu https://data.gov.ru B OTKPBITOM JIOCTYIIE -

CrnpaBouHno-npaBoBas cucreMa Koncynpranrllioc
(KoucynpranTILITFOC CTYICHTY U IIPEIIOIaBATEIIO) B OTKPBITOM JOCTYIIE -
www.consultant.ru/edu/
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