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AHHOTauus padoyeil NPOrpaMMbl JTUCUUILIHHBI

Jucrunmaa  «OOmas u  HeopraHWYecKas XWMHs BXOJUT B  YacCTh,
dbopMmupyemMyr0  y4acTHHKaMu  oOpazoBaTenbHBIX  oTHomeHud  OITOIT
OakanmaBpuata 10 HamnpasiaeHuto noAroroBku 44.03.01 Ilemarormueckoe
oOpa3oBaHue.

JucuunnuHa peanusyercss Ha OuosiorndeckoM ¢akyiabTeTe Kadeapoi
HEOPTaHUYECKON XUMHUH U XUMUYECKOHN IKOJIOTHH.

CopepxaHue IUCHUIUIMHBL. JIaHHBIM Kypc IIOCBAILEH PAacCMOTPEHHIO U
3aKpEIUICHUI0O 3HAaHUM MO XUMHUM, MOJIy4eHHbIX B 1ikojne. IIpenogaBanue
CTPOUTCSl TaKUM O00pa3oM, 4yTOObI AaTh CTYAEHTaM 3HaHUS MO OOIIMM 3aKOHaM
U TIOHATHUSIM XUMMHUHU, a TAKXKE BAKHEWIIUM KjaccaM HEOPraHMYECKON XUMHUU C
LEIbI0 TOATOTOBKM BUEpAIIHMX AOUTYpPHUEHTOB K U3YYEHHI0 XHMHUYECKHX
JTUCIUIUIMH B BY3€.

JucuumuiiHa HanejneHa Ha (HOPMUPOBAHHME CICAYIOMIMX KOMIETEHIIUM
BBIITYCKHUKA: YHUBepcalbHbIX - YK-1, nmpodeccuonanbusix - [TK-5.

Hpenoz[aBaHHe AUCHUIUIMHBI IIPCAYCMATPUBACT IIPOBCACHUC JICKIIMOHHBIX M
IMPAKTHYCCKHUX 3aHATUN U opraHnmusanuro CaMOCTOSITCJIbHOM pa6OTBI CTYACHTOB.

PabGouas mporpaMMa  OUCHUMIUIMHBI — MPEJyCMaTpUBAeT  MpPOBEICHUE
CIIEYIOIMX BUJIOB KOHTPOJIS: TEKYIEH yCIeBaeMOCTH B (hOpME YCTHOTO OIpoca,
MPOBENCHUS] KOHTPOJIBHBIX PAa0OT M KOJJIOKBUYMOB; MPOMEXYTOUHON aTTECTAllUU
B (hopme 3K3ameHa.

O0beM pgucHuIiUIMHBEI 4 3a4CTHBRIX COUHUIBI, B TOM umcie 144
aKaJIeMUYECKHUX Yaca Mo BUJIaM YUEOHBIX 3aHATUM

YueOHble 3aHATHSI Dopma
B TOM YHCJIE: IIPOMEKYTOYHON
% KonraktHas pabota obydatonuxcs ¢ npenojgasatenem | CPC, aTTecTaluu
S o 13 HUX B TOM (3auer,
3 g g Jlexn | JlaGopar | ITpaktuu | KCP | xoHcymbt | 4mcie | AupdepeHunpos
& 2 15078 OpHBIE €CKHe anuu 3K3aM AHHBIN 3a4Y€T,
3aHATUS | 3aHATHS eH 9K3aMeH)
2 144| 50 26 24 94 9K3aMeH




1. Henau ocBOeHMS U CHUTITTHHBI
Lenp kypca: maTh CTyIEHTY OOIIETEOpPETHYECKYI0 0a3zy MO XUMHUHM, a TakXke AaTh
CTYyICHTaM 3HAaHHUS [0 OOIMMM 33aKOHAaM U TOHSATHSAM XUMHHU, a TaKKe BaKHEHIINM
KJIacCaM HEOPraHMYECKOU XUMUH.
OcHoBHOW 3amadell Kypca XUMHH SIBJISICTCS OCBOCHHE OOYYAIOUIMMUCS OCHOBHBIX
3aKOHOMEPHOCTEH, OMPEIEISIOINX CBOMCTBA U MPEBPAILIEHUs BEIIECTB, U HAa 3TOM OCHOBE

U3y4yeHue

XUMHHN

9JICMCHTOB.

[ToaTroMy  naHHBII

Kypc BKJIIOYAeT

paccMoTpeHHe

TECOPECTUUCCKHUX OCHOB HeOpFaHquCKOﬁ XUMHH, B KOTOPBIX B IICPBOM HpI/I6J'II/I)KeHI/II/I
paccMaTpruBarOTCsA OCHOBHBIC COBPEMCHHBIC OGH.[CXI/IMI/I‘ICCKI/IG BO33pCHUA, TCOPUHN U 3aKOHBI.

2.Mecto qucnuminnsbl B ctpykrype OIIOII 6akanaspuara

Jucuumnba «OOmas ¥ HeopraHudeckass XUMMs» BXOOUT B 4acTb, (OPMUPYEMYIO
ydyacTHHKaMu oOpaszoBarenbHbix oTHomeHui OIIOIl GakanaBpuata 1O HampaBJICHUIO
noarotoBku 44.03.01 Ilemarornueckoe oOpa3zoBaHUeE.

Kypc «OOmast u HeopraHumdeckas XuMus» s cryneHToB HampasieHus 44.03.01
[Tenarornyeckoe oOpa3zoBaHuE CTPOUTCS Ha Oaze 3HAHUM NO XUMMH, (U3MKE, OMONOTHU U
MaTeMaTHKe, 00BEM KOTOPBIX OMPEAEISeTCs IPOrpaMMaMi CPETHEH IIKOJIBI.

3. Komnerennuu obGyuamomerocsi, ¢gopmupyemble B pe3y/bTaTe OCBOCHHMS AUCHUIIUHBI
(mepeyeHb MVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUs).

Kon u Kon u HaumeHoBaHue I[Inanupyemble pe3yJibTaThl 00y4eHuUst Ipouenypa
HaMMeHOBaHHe HHAMKATOPA J0CTHKEHUS OCBOEHMS
KOMIIeTeHIIUU U3 | KOMIeTeHIuii
oroc BO
VYK-1. Cnocoben | YK-1.1. AHamm3upyer 3anady, 3HaeT: OCHOBHBIE IPUHIUIBI U METOBI YcTHbIl
OCYIIECTBIISTH JEMOHCTPHPYS 3HAHUE KPUTHYECKOTO aHAJIH3A. orpoc,
TIOHCK, 0COOEHHOCTEH CHCTEMHOTO, YMeerT: moiay4aTh HOBBIC 3HAHHS HA OCHOBE [TrceMeHHBIH
KPUTHYECKUH KPUTHYECKOTO H JIOTHYECKOTO aHalIN3a, CUHTE3a; IPUMEHTH JIOTHYECKHUE orpoc
aHaNU3 ¥ CUHTE3 | MBIIIJICHUS; IPUMEHSET (opMBI U IIPOIIETypHl; PEKOHCTPYUPOBATh U
nHpOpMaLUH, sorundeckue Gopmbl U AQHAJTM3UPOBATh IUIaH ITOCTPOCHUS COOCTBEHHOMN
MIPUMEHSTh MIPOIIETyPHI; BBIACISAET TAIbI €€ | WM 9y)KOil MBICIIH; BBIIEIATh €r0 COCTaB U
CHUCTEMHBIN peIeHus. CTPYKTYDY;
HOAXOM ISt Brageer: ciocoOHOCTBIO HCCIIEIOBATD
pemnieHus po0OJIeMBbl, CBsI3aHHBIE ¢ TTIPO(ECCHOHATLHOM
MOCTaBJIEHHBIX JIeSITEIIbHOCTBIO0, ¢ IPMMEHEHNEM aHaJIN3a,
3ajaq CHHTE3a U JPYTHX METO/I0B MHTEIIEKTyaIbHON
JIeSITeIIbHOCTH; CO3HATENIbHO IUIAHMPOBATb,
perynupoBaTh ¥ KOHTPOJIHPOBATH CBOE
MBIIIJIEHUE; CIIOCOOHOCTHIO OLICHUBATh
JIOTHYECKYIO MTPAaBUIBHOCTD MBICIIEH;
TOTOBHOCTBIO IIPUMEHSTh CHCTEMHBIH ITOAXO0]
MIPY IPUHATHN pEIIeHui B podecCHOHaIbHOM
JIESITETIBHOCTH
VYK-1.2. Haxoaut u kpuTHueck# | 3HAeT: METOJIbI IONCKA MCTOYHUKOB VYcTHbIl
AHAIN3UPYET UCTOUYHUKH nHGOPMALINU U aHAJIN3a TTPOOIEMHON ompoc,
nH(popMannm; ConocTaBsieT CUTYyalHU. [TuceMeHHbII
pa3HbIE HICTOUHHKH C LIENIbI0 YMeeT: cobuparh HHPOPMAIHMIO 110 HAYYHBIM | OIPOC
BBISIBJICHUSI X IPOTHBOPEYNii 1 | mpoOsieMaM, OTHOCSAIIUMCS K
TIONCKa JIOCTOBEPHBIX CYKIEHHH; | MpodeccHOHAIbHOM 001aCTH; OCYIIECTBIAT
BBIOMpaeT MHPOPMAIIHIO, MIOWCK PEUIeHUH poOIIeMbl; CPaBHUBATh
HEOOXOANMYIO JUIS PEIICHHs MPEUMYIIECTBA PAa3HBIX BAPHAHTOB PELLICHUS
[IOCTABJICHHOM 3aJ1a4u MPpOOJIEMBI M OLIEHUBATh UX PHCKH.
VK-1.3. PaccmarpuBaer pasHele | BiageeT: cHOCOOHOCTBIO BBISBIATH HAyYHBIE
BapHaHTHI PEIICHUS 3a/1a4H, po6JIeMbI M BEIOHUPATh aJeKBaTHBIE METOOB
OLIEHMBAET UX MPEUMYIIECTBA U | AJISI UX PEIICHUS; CTIOCOOHOCTBIO HCCIIEA0BATh
PHUCKHU. poOIeMbI MPOPECCHOHANBHOMN AeITeTLHOCTH
C IPUMCHEHNEM aHallN3a, CHHTE3a U JPYTUX
METOJIOB HHTEJIEKTYaIbHON AEATENbHOCTU
YK-1.4. AprymeHTUpOBaHHO 3HaeT: NPUHLUIBI U METOJbI OLEHKU YcrHbli




(dopmupyer coOCTBEHHOE HCTOYHHMKOB MH(MOPMAIMU U COBPEMEHHBIX orpoc,
CYXJCHHUE U IPUHUMAET Hay4HBIX JOCTHIKECHHI. [TucemenHbI
000CHOBaHHOE pEIICHHE, YMeeT: JIeMOHCTPHPOBATh OLICHOUHBIE orpoc
OTIpEETsIET MPAKTHIECKIE CYXJICHUS B PELICHUH IPOOJIEMHBIX
MIOCJIEACTBHS IPENTI0KEHHOTO podecCHOHANBHBIX CUTYaIUH.
peLIeHUs 3a1a49n Brnaneer: MeTonamMu OLICHKH HaJEKHOCTH
HCTOYHHUKOB HH(OPMAITIH, METOIaMH pabOoThI
C MPOTHBOPEUYMBOI HHPOPMALKEH U3 pa3HBIX
HCTOYHHKOB
[IK-5. Criocoben | I1K-5.1. CriocoGeH onpenensaTh | 3HAET: XapaKTEPUCTHKY JIMYHOCTHBIX, YcrHblit
OCYIIECTBIISITh JIMYHOCTHBIE, METa MPEJMETHbIC | METaNpPEeJMETHBIX U MPEIMETHBIX Pe3yJIbTaToB | ONpOC,
MeJarorvdeckyro | ¥ MpeJMETHBIC Pe3yJIbTaThl yyaluxcst B KOHTeKcTe 00ydeHUs] OHOJIOTHH [TuceMeHHbBII
MOJIEPIKKY U ydaiuxcs B KOHTEKCTe YMeeT: 0Ka3bIBaTh MHANBUIYaJIbHYIO IOMOIIb | ONPOC
CONPOBOXKIEHUE | OOydeHHs: OMOJIOTHH (COTIIaCHO | M HOAJEPIKKY 00yHaromUMCst B 3aBUCUMOCTH
obygaromuxca B | ®I'OC u npumepHol yueOHOH OT UX CHIOCOOHOCTEH U MOTpeOHOCTEH;
nporecce IIPOrpaMMBblI 10 OHOJIOTHH); pa3pabaThIBaTh HHANBHUIYAIbHBIC IPOTPAMMBI,
JOCTHKEHUS IK-5.2. OnpenesnsieT METOABI B | METOAUYECKUE PAa3paOOTKU U JUIAKTHIECKHE
METaINpeIMETHBIX, | TIPHEMbI KOHTPOJIS, OICHUBAHMS | MaTE€PUabl B LIEJIAX pealu3aluyd THOKoro
MPEIMETHBIX U 1 KOPPEKIUH PE3yJIbTaTOB ITOPUTMA YIPaBJICHHS TPOIIECCOM
JMYHOCTHBIX 00ydeHust OMOJIOTHU 00pa3oBaTeIbHON AEATEIHHOCTH
pe3ynbTaToOB I1K-5.3. Oka3bIBacT NOMEpkKKy | OOyYarouMxcs; OUEHUBATE TOCTHKECHHUS

00yYarOIIMMCs B 3aBUCHMOCTHU
OT UX UHAWBUAYAJIbHBIX
0COOEHHOCTEH, CITOCOOHOCTEH 1
00pa30BaTeIbHBIX
BO3MOXKHOCTEH M IOTpeOHOCTEH

00y4aromuxcsi Ha OCHOBE

B3aUMHOI'O JOIIOJTHCHUSA KOJIMYECTBEHHOH U
KaueCTBEHHO XapaKTepUCTUK
00pa3oBaTeNbHBIX Pe3ybTaToB (IOpTdOoIHO,
npoduiIb YMEHUI, THCBHUK TOCTH)KCHUH U Ap.)
Biajeer: yMeHHAMH 1O CO3TaHUIO U
NPUMEHCHHUIO B IIPAKTHKE 00y4YEeHHs OUOIOTHI
paboyYux MporpaMm, METOANYECKUX
pa3paboTOK, TUIAKTHYECKUX MATEPUATIOB C
Y4EeTOM HHIUBUIYAIBHBIX 0COOCHHOCTEH;
METOAAMH U IpUEMaMU KOHTPOJIA, OUCHUBAHUA
1 KOPPEKIIUHU PE3yJIbTATOB 00yUCHUsI OHOJIOTHU

4. O0beM, CTPYKTYpa U cOAepKaHue TUCHUTIINHBI
4.1. O0beM JUCUMIUIMHEBI COCTABISIET 4 3aUeTHBIX enuHull, 144 akageMUUecKUX Jaca.
4.2. CTpyKTypa JUCHUILIMHEI

B

uabl yueOHOH padoThl, BKIOYasI
CaMOCTOSITEJbHYI0 padoTy
CTYAEHTOB (B Yacax)

®DopMBbI TEKYLIET0

= ] = > E KOHTPOJIS
Pasneiibl 1 TeMbI 3 2 2 = 2 CHEBACMOCTH I
Ne JAHCIMILTHHBI s = gE|2E| S S Z 3 y .
&) = 5o = = A © ; = MPOMEKYTOYHOU
n/n 10 MOIYJISIM Z =R 2R ES |Es g
5 E = | &= s = |E5Z2 aTTecTaluu
= 8|88 & S8 %
s |8 = |21
= = S s
= )}
Monyins 1. Ctpoenne atoma. Ilepnoanuecknii 3akoH. Ilepuoanueckas cucrtema
1 Brenenue. [Ipenmer u 3amaun .
8 pedl g 2 2 6 YcTHbI# ompoc
XUMUH.
2 Crpoenne atoma. ATOMHO-
MOJIEKYJIIPHOE DJIEKTPOHHOE 4 4 6
CTpOEHHE aTOMa yueHHUeE.
3 [lepuonnueckas cucrema u
nepuoaudecknii 3axon 1. 1. 4 2 6
Meneneesa.
Hmozo no mooymo 1: 10 8 18 Konnoksnym
Monyinb 2. TepMoxumusi. XuMHUECKass KUHETHKA. XUMHUYECKOE PABHOBECHE
1 Xumuueckas  CBS3b M | | 2 ] 2 | | | 8 | VYcrasii onpoc




CTPOEHHE MOJIEKYII.

2 Tepmoxumus. OHepreTuka 4 2 6
XUMHYECKUX PEaAKITHil.

3 Xumuueckass KUHETUKA U 5 4 6
XUMHUYECKOE pPaBHOBECHE
Hmozo no mooynio 2: 8 8 20 Komnoksuym
Moaynb 3. PacTBopbI.

1 PacTtBOpBI. Bonoponnsiii 4 4 10 Vermbiit onpoc
MOKa3aTellb.

2 IMunponus COJIEH.
Komnuratueaele  CBOMCTBA 4 4 10
pPacTBOPOB.
Hmozo no mooynio 3. 8 8 20 Komnoksuym
Monynsb 4. [lonrotoBka K SK3aMeHy
[ToaroToBka K sK3aMeHy 1 36 DK3aMeH
Hmozo no mooynio 4. 36 OK3aMeH
NTOI'O: 26 | 24 94 9K3aMEH

4.3. Conep:xkaHue TUCHUILUIUHBI, CTPYKTYPUPOBAaHHOE M0 TeMaM (pa3jesiam).

4.3.1. Conep:xkanue JeKUHOHHBIX 3aHATHI N0 MCUUILINHE.

Mooyns 1. Cmpoenue amoma. Ilepuoouueckuii 3axon. Ilepuoouueckas cucmema

Tema 1. Beenenne. Ilpeamer u 3agaum xumuu. [Ipenver u 3agaum xumun. OCHOBHBIC
3a/1a4l COBPEMEHHON HEOPraHUYECKON XUMUH.

Tema 2. CTpoeHne aTtoMa. ATOMHO-MOJIEKYJISIpHOEe Yy4yeHHe. DJIeKTPOHHOe CTpOeHue
atoma. [Ipeacrasienue o ctpoeHuu atoma. BonHoBas mpupona aiekrpoHa. BomHoBas ¢yHkuus.
[MoHsiTHe O KBAaHTOBBIX YHCHax. S-, p-, 0- u f-opOuramu. ATOMHBIE OpOWUTAIM, WX JHEPTUH H
rpaHUYHbIE TOBEPXHOCTH. [lOpAIOK 3amoyIHEHUs AJIEKTPOHAMH aTOMHBIX opoOurtanei. [IpuHumn
[Taynu. IIpaBuna Xynna.

Tema 3. Ilepmoamyeckass cucremMa W mnepuoanvecknii 3axkon JI.U. MennaeneeBa.
[epuoanueckuit 3akon .M. MenneneeBa. Ilepmonuueckas cuctema saemeHToB. COBpeMEHHas
dopmynupoBka Ilepuoandeckoro 3akona. CTpyKTypa MepUOIUUYEcKOl cucteMbl. [lepuonmsl u
rpynnbl. KopoTko- M JUIMHHONEPUOJHBIA BapuaHTbl. llepuoau4YHOCTh B H3MEHEHUM BEJIMYMH
pannycoB, SHEPTUU MOHU3ALINH, CPOJICTBA K DJIEKTPOHY, 3JEKTPOOTPULIATEILHOCTH aTOMOB.

Mooynb 2. Tepmoxumusn. Xumuueckan Kunemuka. Xumuueckoe pagHoeecue

Tema 4. Xumuueckasi cBf3b U CTPOEHHMe MOJIeKYJ. XUMuueckas cBs3b. lloHsaTHe O
NOpUPOAE XUMHMYECKOH CBs3M. XapaKTepUCTHKM XUMHYECKOH CBsi3u. Tumbsl ruGpuauzanuu
aTOMHBIX opOwuTtaneil. OCHOBHBIE TIOHATHS O METOAEC MOJEKYIsIpHbIX opOutaneit (MMO).
DHepreTuvecKre auarpaMMbl JIBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJ, 0Opa30BaHHBIX JIEMEHTaMHU
1-ro u 2-ro nepuonoB. Bogopoanas cBsi3b.

Tema 5. Tepmoxumusi. ODHepreTuka XHMHYECKHX peaknumii.  XuUMHYECKas
TEPMOJMHAMUKA, OCHOBHblE NOHATHA. [lepBbIi 3aKOH TepMOAMHAMHUKH. TepMOXUMHs, 3aKOH
Il'ecca. Pacuerbl TernoBbix 3(dexkToB peakuuit. Bropoit 3akon TepmoauHamuku. [loHsTue
sHTporuu. OHepruss [ub6ca u Tenbmronbua. @azoBble paBHOBecus. (OCHOBHBIE TOHATHS:
KOMIIOHEHT, (pa3a, crerneHb cBo0oabl. [IpaBuino ¢a3. luarpaMmMbl COCTOSTHHUSL.

Tema 6. XumMuyeckasi KHHETHKA W XHMH4YecKoe paBHoOBecue. KmHeTnka m MexaHH3M
XUMUYECKUX peakiuil. CKOpocTh XHMMHYECKOW pEeakIuH, €€ 3aBUCUMOCTb OT TMPHUPOABl U
KOHLIEHTPAIIMK peareHToB, TeMmiepaTypbl. [lopsimok u monekymsipHOCTh peakiuu. KoHcTaHTa
CKOPOCTH U €€ 3aBUCUMOCTb OT TEMIIEPATYpBhI.

Mooyns 3. PacTBOpBI.

Tema 7. PacrBopbl. Bopopoanblii mnokasarteab. OOmuMe CBOHCTBa PpacTBOPOB.
Knaccudukanus pactBopoB. PacTBopenue kak Gpusuko-xumudeckuil nporecc. CriocoObl BbIPAKEHUS
KOHIIeHTpauuu. PacTBopsl anekTponutoB. [lporece 3neKkTpoauTuyeckoi aucconnanuu. AKTUBHOCTD
noHOB. CuiibHBIE U clla0ble 31eKTposuThl. [IpousBenenue pactBopumoctu. oHHOE Mpou3BeneHne
BOJbl. BotopoaHbIi MOKa3aTenb.




Tema 8. I'mapoau3 cogeii. KosumratuBHbie cBoiicTBa PpacTBOpOB.I MIponn3 colei.
OcMmoc u ocMoTHYecKoe JaaBiieHue pacTBopoB. 3akoH Baut-I'odpda. Komnuraruenbeie cBoicTBa
pacTBOPOB 3JIEKTPOIUTOB. JlaBlieHHE HACHIIIEHHOIO Ilapa pacTBOPUTENS HajJ pacTBOPOM. 3aKOH
Payns u cneactsue u3 Hero. Kpuockonus. D0yanocKkomnus.

4.3.2. Cooepircanue n1ad0pamopHvix 3aHAMUNL N0 OUCUUNTIUHE.

Mooyns 1. Cmpoenue amoma. Illepuoouueckuii 3axon. Ilepuoouueckan cucmema

Tema 1. BBenenme. Ilpeaver u 3agaum xumuu. [IpaBuna paboTel B XHMHUYECKOUH
naboparopun. TexHuka 0€30MaCHOCTH B XMMUYECKOH JIAOOPATOPHH.

Tema 2. CTpoeHue aTtomMa. ATOMHO-MOJIEKYJISIDHOE Y4ieHHe. DJIEKTPOHHOE CTPOeHHe
aroma. Ctpoenue aroma. «OnpezneneHre MaccoBoi 10u (%) XJI0pHuia HATPHSI B CMECH.

Tema 3. Ilepuonuyeckasi cucremMa uW mnepuoauvecknii 3axon J[[.U. MeHjaeneeBa.
OmnpeneneHue  OTHOCUTENBHOM  MOJEKYJSIpHOM Macchl — yriiekucioro rasza. OmnpeneneHue
SKBUBAJIEHTHOM MAacChl LIMHKA.

Mooyns 2. Tepmoxumun. Xumuueckas kunemuxa. Xumuueckoe pagHogecue

Tema 4. Xumuueckasi CBsi3b U CTPOeHHe MoJIeKYJ. BrusHue paznnunbeix (akTOpoB Ha
CKOPOCTb XMMUYECKOH pEaKLHH.

Tema 5. Tepmoxumusi. JHepreTuka XumMudeckux peakuuii. Tepmoxumusi, 3akoH ['ecca.
Pacuetsl TernoBeix 3¢ ¢exToB peaknuii. da3oBble paBHOBECHS.

Tema 6. XuMnuyeckasi KUHETUKA U XUMUYECKOe PpaBHoBecue DakTOphl, BIMSIONINE HA
CKOPOCTb XUMUYECKON peakiuu. DaKTOpbl, BIUAIOLINE HA XUMHUUECKOE PAaBHOBECHE.

Mooynw 3. Pacmeopbt.

Tema 7. PacTBopbl. Bogopoansiii moka3arenb. 3a1aui Ha NPOLEHTHYI KOHICHTPALUIO,
Ha KOJUIMTaTUBHBIE CBOMCTBa  pacTBOpOB. IIpuUroToBrneHHE MEPECHIMIEHHBIX  PacTBOPOB.
ITpurorosiieHue pacTBOPOB 3aJAHHON KOHLIEHTPALUH.

Tema 8. 'maposn3 coJieii. KossiuraTuBHble cBoiicTBa pacTBopoB. «IIpoussenenue
pactBopuMocTH. M3menenue pH pacTBOpoB 1pu ruapouser.

5.00pa3oBaTe/ibHbIE TEXHOJIOTUH

B cootBerctBuu ¢ tpeboBanmsmu PI'OC BO peanuzamuss KOMIIETEHTHOCTHOTO TIOIXOZa
MpeIyCMaTPUBACT IMIMPOKOE WCIOJIB30BAaHUE IPH TMPOBEACHUM 3aHATHH 10 HEOPTaHUYECKONW XUMUU
MHHOBAI[MOHHBIX (0OBACHUTENHHO-MILTIOCTPATUBHOE obydeHnue, MPEIMETHO-OPUEHTUPOBAHHOE
oOydenue, mPo(heCcCHOHANPHO-OPUEHTUPOBAHHOE OO0y4YeHHe, TIPOEKTHAass METOJOJOTHs OO0ydeHus,
OpraHM3alysg CaMOCTOSTEIIEHOTO OOYy4YeHWs, MHTEPAKTHBHBIE METOIBl OOYYEHHWS) W TPaIUIIUOHHBIX
(JIeKIMs-BU3yaJIM3allns, JICKIUSA-TIPE3CHTAIUS, KOMIIBIOTEPHBIC CHUMYJISIUM, JabopaTopHas pabora,
camMoCTosiTeTIbHAsE paboTa) TEXHOJIOTHH oOydeHWs. YIeNnbHBIH Bec 3aHATHH, NpPOBOJAMMBIX B
WHTEPaKTUBHBIX (opMmax coctamiseT He MeHee 30 % aymutoprbix 3aHaTuil. [Ipenmonaraercs BcTpeda ¢
BEJYUTUMH YUESHBIMU PECITYOIHKH.

6. YueOHO-MeTOqMYECKOE 00ecTIeYeHre CAMOCTOSATeIbHOI PadoThI CTYACHTOB.
1. Teopernueckas moaroroeka. [IpopaGorka yueGHOro MaTepuana.
2. TloaroroBka K OTYETaM 10 Ja00paTOPHLIM PaboTaM.
3. Pemrenue 3amau.
4. TloarotoBKa K KOJUIOKBUYMY.
5. TToAroToBKa K 9K3aMeHYy.

Ne Bun camocrosTenpHO# paboThl Bun konTpos VYuebHo-MeTONY.
obecrnieueHue
1. | ITogroroBka K OT4ETAM II0 [TpoBepka BBITIOTHEHHS PACUETOB, Cwm. pazaenst 7, 8, 9
n1abopaTopHBIM paboTaM odopmieHus paboTsl B 1a00paTOpHOM JTAHHOTO JTOKYMEHTa

XKypHaie U MpopabOTKH BOIIPOCOB K TEKYyIIEeit
TeMe 110 PeKOMEHI0BaHHOI! JIuTeparype.

2. | Pemienue skcriepuMeHTanbHBIX U1 | [IpoBepka JOMAIIHUX 33aHH. Cwm. pazgensr 7, 8, 9
PaCYCTHBIX 3a/1a4 JaHHOT'O TOKYMCHTAa

3. | TloaroToBka K KOJUIOKBHYMY ITpomexxyTouHas arTectanus B hopme Cwm. pazgensr 7, 8, 9
KOHTPOJILHOM paboThI. JAHHOTO JIOKyMEHTA

4. | TloaroroBka K dK3aMeHY. Y CTHBIN WM MTUCBMEHHBIN OTIpOc, TNO0 Cwm. pazzaens 7, 8, 9

KOMIBIOTECPHOC TECCTUPOBAHUC. JAaHHOT'O JOKYMCHTA




1. Texymuii KOHTPOJIB: TOATOTOBKA K OTYETAM I10 JIA00PaTOPHBIM paboTam.
2. Texymuit KOHTPOJIb: pEIeHNE SKCTIEPUMEHTAIBHBIX U PACUETHBIX 3a/ad.

Texywuii KoHmpob YCIIEBaEMOCTU OCYIIECTBISAETCS HEMPEPHIBHO, HA MPOTSHKEHUH BCETO Kypca.
[Ipexxne Bcero, 3T0 YCTHBIA OMPOC MO XOIy JIA0OPATOPHBIX 3aHSTUM, BBIMOIHICMBIH Uil OMIEPaTHBHOMN
aKTMBU3allMM BHUMAaHHWS CTYACHTOB M OIICHKH WX yPOBHS BOCHPHUATHS. Pe3ynbTaTel yCTHOTO oOIpoca
YYUTBIBAIOTCSI TIPH BHIOOpE MHIWBUAYAIBHBIX 3a7ad sl perreHns. Kaxmayro Hememo OCyIIecTBISIeTCS
MPOBEPKa BBIMTOJHEHUS PACUETOB, OPOPMIICHUS pabOTHI B 1a0OPATOPHOM JKypHAJIE.

IIpomescymounsiti KOHmMpOLL TPOBOAUTCS B (pOopMe KOHTPOIBHON pabOTHI, B KOTOPOH COAEpIKaTCs
TEOPETHUIECKHE BOTIPOCHI.

Hmozoewiil konHmpoib TPOBOUTCS B BUJIE IK3aMEHa.

OlLieHKa «OTIMYHOY CTaBUTCS 32 YBEPEHHOE BIaJCHUE MaTepUaIOM Kypca.

OrneHKa «XOpOIIO» CTaBUTCS MPH ITOJHOM BBITIONHEHHH TPEOOBAHMI K MPOXOXKIACHHUIO Kypca H
YMEHUU OPUEHTUPOBATHCS B U3yUCHHOM MaTepHale.

OrneHKa «yIOBJICTBOPUTEIIBHOY» CTaBUTCS TIPH JOCTATOYHOM BBIMOJIHGHUU TPEOOBAaHUM K
MIPOXO0XKICHUIO Kypca M BIJICHNN KOHKPETHBIMH 3HaHUSMH TI0 IIPOTPaMMe Kypca.

OneHKa «HEYAOBIETBOPUTEIHHO» CTAaBHTCS, €CIH TPeOOBaHUS K TPOXOXKISHHIO Kypca He
BBHITIOJIHGHBI U CTYACHT HE MOXKET MOKa3aTh BJIaJICHUE MaTepPUaiOM.

7. @OHA OUEHOYHBIX CPEACTB /JIs NPOBeJeHHUS TeKYUero KOHTPOJIA YCIHeBaeMOCTH,
NMPOMEKYTOYHOM ATTEeCTAIUM 110 UTOTaM OCBOCHUS AUCHHUILINHBI.
7.1. TunoBble KOHTPOJIbHBIE 3aJaHUS
KonTposnpHbIe BOPOCH
Beenenue. [Ipenmer v 3a1aun XUMUH.
OCHOBHBIE 33]Ja4l COBPEMEHHON HEOPIaHUYECKON XUMUU.
[IpeacraBnenne 0 CTPOCHUH aToMa.
BonHoBas mpupoaa snektpoHa. BonHoBas ¢yHKIus.
[ToHsiTHE O KBAaHTOBBIX 4YMCIax. S-, p-, d- u f-opOuranm.
ATOMHBIE OpOMTAIN, UX 3HEPIMU M TPAaHUYHBIC ITOBEPXHOCTH.
[Mopsiiok 3amoHEHUs AIIEKTPOHAMH aTOMHBIXOPOHUTANCH.
[punmun Ilaynu. [IpaBuna XyHzaa.
[lepuoguueckuii 3akon .M. Menzaeneesa.
10 [Mepuoanyeckas cucTeMa 3JIEMEHTOB.
11.CoBpemenHas (GopMyJIMpOBKa
12.Tleprnogudeckoro 3aKoHa.
13.CtpykTypa HEepHOIUYECKON CUCTEMBI.
14.Tlepuoasl M Tpymmsl.
15.KopoTko- ¥ AJUHHONIEPUOJHBIN BapHaHTHI.
16.IleproguHOCTG B W3MEHEHHHM BEIUYMH DPAJUyCOB, SHEPIMU HMOHHU3AIMH, CPOACTBA K 3JIEKTPOHY,
ANEKTPOOTPUIIATEILHOCTH aTOMOB.
17. Xumuueckasi CBS3b.
18.IlonsiTHe O TPUPOAE XUMUYECKOU CBSI3H.
19.XapakTepucTUKN XHUMUYECKOW CBSI3H.
20.Tunsl rUOpUIU3aMK aTOMHBIXOPOHUTAJICH.
21.OcHOBHBIE TIOHATHS O METONIE MOJIEKyJsipHBIXOpOuTaneit (MMO).
22.DHepreTHuecKre AUarpaMMbl JIBYXaTOMHBIX TOMOSIECPHBIX MOJIEKYJ, 00pa30BaHHBIX 3JeMeHTamMu 1-
ro U 2-TO MEPUOJIOB.
23.BoaoponHas CBA3b.
24. XuMuueckasi TepMOAMHAMUKA, OCHOBHBIE TTOHATHSL.
25.T1epBblil 3aKOH TEPMOJINHAMUKH.
26.Tepmoxumusi, 3akoH ['ecca.
27.Pacyersl TemoBHIX 3((eKToB peakuuii.
28.BTopoii 3aK0H TEPMOIWHAMHKH.
29.TTonsitue suTponuu. JHeprus ['n66ca u [enpmromnbiia.
30.Da3oBble paBHOBECHS.
31.OcHOBHEIC IOHATHUS: KOMIIOHEHT, (pa3a, CTENeHb CBOOOIBI.
32.IlpaBwio ¢a3. [JuarpaMMbl COCTOSIHUSL.
33.KuHeTnka 1 MEXaHM3M XMMHYECKUX PEaKIui.
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34.CkopocTh XMMHYECKOW pEaKIWH, €€ 3aBUCHMOCTh OT MPHUPOJAbI W KOHIEHTPALMH PEarcHTOB,
TEMITEPaTYPBHI.
35.1TopsA 0K ¥ MOJICKYJISIPHOCTh PEAKITHH.
36.KoHcTaHTa CKOPOCTH H €€ 3aBUCUMOCTh OT TEMIICPATYPHI.

TuMmoBkIe pacueTHBIC 3aauK
1. Hammcats anekTpoHHO-TpadudecKkoe CTpoeHue cieayronmx atomos: Ca, P, Fe.
2. OxapakTepu30BaTh IO IMOJIOKEHUIO B Ta0yuIe MeHieneeBa cieayonme 3aeMeHTsl: 32, 56, 12.
3. Ha BoccranoBnenune 1,80 r okcuaa MmeTamia u3pacxogoBano 883 M Bomopoga, H3MEPEHHOTO
NP HOPMAIIbHBIX YCIIOBHSX. BBIMHCINTh SKBUBAJICHTHBIC MAacChl OKCHIA U MeTaylla.
4. BeIpa3uTh B rpaMMax Maccy oaHOH Monekyisl okcuaa meau (11).
5. Ckombko Monekyi coaepxutcs B 1,00 M1 Boopojia py HOPpMaIBHBIX YCIOBUSX?
6. Uemy paBHa macca (1) 50,0 1 kucnopona npu H.y.?
7. Cxompko rpamMmoB Timoko3sl C6H1206 comepkures B 0,271 pacTBOpa, OCMOTHYECKOS JaBIICHHE
kotoporo nipu 37 °© C cocrasmnser 810,6xI1a?
8. Ompenenure THUN THOpHOM3AIMKM OpPOUTANICH LIEHTPAJILHOTO aroMa B CJICAYIOIIUX YacCTHIAX,
HA30BUTE U M300pa3UTe T'ECOMETPUYECCKYIO0 (OpPMY 3THX YaCTHIL: BCl13; SnCl4; NH3 ; BeBry;
Gals.
9. Ilpu 17°C u naBnenun 104xITa (780 mm.pt. cT.) Macca 624 mut rasza paBHa 1,56 r. Berauciourts
MOJICKYJIIPHYIO Maccy rasa.
10.Haiitn 3HaYeHHE KOHCTAHTBI CKOPOCTH peakiuuu A + B =AB, eciiu nmpu KOHICHTpaIMsAX BEIISCTBA

A u B, paBapix cootBerctBeHHO 0,05 1 0,01 Monb/m1, CKOPOCTh peaknuu paBHA 5'10_5M0J'IL/(J'I'MI/IH).
11.Yepe3 HexoTopoe Bpems mocie Hawaina peakmuu 3A + B = 2C +D KOHIEHTpanuu BeIIECTB
coctapmsuid [A] = 0,03 mome/m; [B] = 0,01 moms/m; [C] = 0,008 monp/n. KakoBel HCXOIHBIE
KOHIIEHTpaluu BemecTB A u B

12.Kax uszmenutcs ckopocth peakuun 2NO(r.) + O2(r) = 2NO2(r), ecnu: a) yBeNMYUTh JABICHUE B
cucremMe 3 pasza; 0) yMEHbIIHTH OO0BEM CHCTEMBI B 3 pasa; B) MOBBICUTH KoHIeHTparmio NO B 3
aza?

E3.PaBHOBCCH6 B cucreme H2(r) + Jz(r) = 2HJ(r) YCTAHOBHJIOCH TIPH CIEAYIOMIUX KOHIICHTPAILUIX:
[H2] =0,025 woms/n; [J2] = 0,005 wmoms; [HJ] = 0,09 momp/n. OmnpemenuTs HCXOAHBIC
KOHIICHTPALIMH HOJIa ¥ BOJIOPOJIA.

7.2. Meronuueckue MaTepHalbl, ONpeeNsiolue IpoLUeaAypy OLCHUBAaHUS 3HAHUM, YMEHHUH, HABBIKOB U
(1) ombITa IESTETHLHOCTH, XapaKTEPU3YIOIHX 3Tabl POPMUPOBAHUS KOMITETEHIIHH.

1. OOmuit pe3ynpTaT BRIBOJUTCS KaK MHTETPAIbHAS OIICHKA, CKIIAIBIBAIOIIAS W3 TEKYIIET0 KOHTPOJIS -
50% 1 mpoMeKyTOYHOro KOHTpoIs - 50%.

Texymuii KOHTPOJIb 110 JUCHUIIJIMHE BKIIIOYAET:

- mocenieHune 3auatuii - 20 6aIos,

- BBITIOJTHEHHE JTa00paTOPHBIX 3a/IaHuil (IOITyCK, BBRITIOJTHEHHE, claya padot) — 60 6amios,

- BBITIOJTHEHHE JOMAITHUX (2yTUTOPHBIX ) KOHTPOJIBHBIX padoT - 20 6aios.

ITpoMeKyTOUHBII KOHTPOJIb 110 JUCLHUIIIMHE BKIIFOYAET:

NUCbMEHHAas KOHTpoJibHas padota - 100 6anos.

2. Kpumepuu evicmasnenus oyenox Ha sK3amene:

OIIEHKA «OTIMYHO»: TITyOOKUE MCUEPTIBIBAIOIINE 3HAHUS BCETO POrPaMMHOT0 MaTepuaa, JJOTHIeCKH
nocie[oBaTeNIbHbIe, TIOJHbIC, NMPaBHIbHBIE W KOHKPETHBIE OTBETHI HAa BOMPOCHI 3K3aMEHAI[MOHHOTO
Ousera U JONOJIHUTENFHBIE BOIIPOCHI; UCIIONB30BaHUE B HEOOXOJIMMON Mepe B OTBETaX TEPMHUHOJIOTUU
JCIIMIUIMHBI, IPEJICTaBJICHHON B PEKOMEHIyEeMbIX Y4eOHBIX TIOCOOHSIX M JOTIOHUTEIBHOM TUTEepaType;

OIIEHKa «XOpOINO»: TBEPJAbIE U JOCTATOYHO TOJHBIE 3HAHHUS BCEr0 NPOTrPaMMHOTO MaTepuaia,
nocieoBaTeNbHbIe, MPAaBUIbHBIE, KOHKPETHBIE OTBETHI HA IMOCTAaBJIEHHBIE BOMIPOCHI IIPH CBOOOJHOM
pearupoBaHUM Ha 3aMEYaHUS 110 OTEIBHBIM BOIIPOCAM;

OIIEHKA «YJIOBJICTBOPUTEIBHO»: 3HAaHHUE M NMOHUMAaHWE OCHOBHBIX BOIPOCOB MPOTPaMMBbI, HAIMYHE
HECYILECTBEHHBIX OIHUOO0K (He 6osee 50%) mpu HeCIOCOOHOCTH UX CAMOCTOATEIbHONW KOPPEKTUPOBKH;

OLICHKA «HEYJOBJIETBOPUTENHHO»: HEMOHUMAHWE CYLNIHOCTH H3JlaraeMbIX BOIPOCOB, TIpyObIe
CYIIECTBEHHbBIC OIMMOKH B OTBETE, HEYBEPEHHBIC UM HETOYHBIC OTBETHI HA JIOMOJHUTEIbHBIE BOIPOCHI
3K3aMeHaTopa.

3. Kpumepuu evicmaénenus OYeHOK npu NpoeoeHul meKywe2o KOHMPOJis YCNneeaemocmu —
KOHMPOTLHOU padomui:



OLIEHKA «OTIMYHO»: INIyOOKHE HCUEPIBIBAIOLINE 3HAHUsI MaTepualla, JIOTHUECKH I10CIIEI0BATENbHBIE,
HOJTHBIC, TIPABIIIBHBIE U KOHKPETHBIE OTBETHI Ha BOIIPOCH! OMJIETA; NCTIONB30BAaHNE B HEOOXOIMMOM Mepe
B OTBETax TEPMHHOJOTMH AWCUUILIMHBI, MPEACTaBICHHOH B PEKOMEHIYEMBIX YYEOHBIX MOCOOMSIX H
JOTIOJTHUTENBbHON JINTEpaType;

OLIGHKA «XOpOIIO»: TBEPABIE W [OCTATOYHO IIOJHBIC 3HAHWA MaTepuala, I10CIEA0BaTEIbHEIE,
IpaBUIbHBIE, KOHKPETHbIE OTBETHl HAa IIOCTABJICHHBIE BOIPOCHl, MOTYT OBITb  [JOITYLICHBEI
HECYILECTBEHHBIC HEJJOUETHI B OTBETAX U HE3HAYMTENbHBIC HAPYIICHUS JIOTHKH U3JI0KEHUS MaTepHraa;

OLICHKA «yIOBJIETBOPUTENIbHO»: 3HAHHME W [OHUMAaHHWE OCHOBHBIX MaTepHaja, HaJludue
HECYIIeCTBeHHBIX omubOoK (He 6omee 50%) mpu HECTIOCOOHOCTH WX TIOCIIEN0BATEIHHOTO M JIOTHIECKOTO
W3JI0’KEeHUS, BEI3BIBACT 3aTPyJHCHUE HCIOIb30BaHUE TEPMUHOJIOTUH JUCLUUTITAHEI,

OLICHKA «HEYJOBJICTBOPUTEILHO»: HENOHUMAaHWE CYIIHOCTH BOMPOCOB, TpyOble CYIIECTBEHHBIE
OKMOKH B OTBETE, OTCYTCTBUE CIIOCOOHOCTH K MUCbMEHHOMY M3JI0’KECHHUIO MaTepHaa.

4. Kpumepuu oyenku ycmHno2o onpoca - Kpumepuu OYeHUusanus.

OLICHKA OTJIIMYHOY - BHICTABIISIETCS CTYJCHTY, €CIIM CTYACHT Jal MoApOoOHbIE OTBETHI HA BCE 3aJaHHBIC
Bonpockl. IIpyn 3TOM CTyZmeHT NO/DKEH IOKa3aTh 3HAHWSA HE TOJBKO W3 OCHOBHOHM JINTEPATyphbl, HO M
3HaHUS U3 JOMOJIHUTENBHOM IUTEepaTyphl, ceTu Internet;

OILIEHKA «XOPOIIO» - BBICTABISETCS CTYJNEHTY, €CIIH CTYIEHT Jajl TOJHbIE OTBETHl Ha BCE BOIPOCHI,
MIOKa3aB 3HaHMS M3 OCHOBHOW NUTeparyphl. [Ipu 3TOM CTyOEeHT HOIyCTHJI HE3HAUYWUTENbHBbIE OLIMOKU B
OJTHOM BOIIPOCE;

OLICHKA «yIIOBJICTBOPUTEILHOY» - BHICTABIISIETCS] CTY/ICHTY, €CIIM CTYIIEHT N1l 0000IIeHHbIE OTBETHI Ha
BCE BOIPOCHI, MMOKa3aB 3HAHUS U3 OCHOBHOM JUTEpaTyphl. [Ipy 3TOM CTYACHT IOMyCTHI HE3HAUYNTEIbHBIE
omMOKY B HECKOJIBKUX BOIIPOCAX;

OIICHKA «HEYAOBJICTBOPUTEIBHOY - BEICTABIACTCS CTYJICHTY, €CJIM CTYICHT HE Jai 0a30BbIe OTBETHI HA
BCE BOIPOCHI, HE MPOAEMOHCTPHUPOBAJ JIOTHUECKOW CBS3U MEXKAY TEOPETHYECKHM W TPAKTHUECKUM
MmatepuaioM. He mokasan 3HaHUS U3 OCHOBHOW JuTepaTypbl. CTYAEHT AOMYCTHUI 3HAYUTEIbHbIE OIINOKH
B BOIIPOCaXx.

8. IlepeyeHb OCHOBHOH W JONOJHHMTEJNbHOH Y4YeOHOHM JIUTEPATYpPbl, HeOOXOAUMOW sl
OCBOCHMS IMCUMIJIMHBI.

a) OCHOBHAs JIUTepaTypa:

1. Heoprauuveckast xumust . yueOuuk: B 3 1. T.3., Ku.1 : Xumust mepexoansix snementos / [A.A.
HposnoB u ap.]; mox pen. FO.JI. TperpsixoBa. - M.: Axamemus, 2007. - 349 c. - (Bricmee
npodeccuonansHoe obpazoBanue. EcrectBenHble Haykw). - JHomymeno MO P®. - ISBN 5-7695-
2532-0: 367-29. — Pexxum moctyma: http://elib.dgu.ru/marcweb/Found.asp

2. Heopranwmyeckast xumust: y4eOuuk: B 3 T. T.3., Ku.2: Xumus nepexoansix sneMeHToB /| [A.A.
HposnoB u ap.]; mox pen. FO.JI. TperpsixoBa. - M.: Axamemus, 2007. - 400 c. - (Beicmee
npodeccuonansHoe oOpazoBanue. EcrectBeHHble Haykw). - JHomymeno MO P®. - ISBN 5-7695-
2533-9 : 412-39.

3. T'muaka, Hukomaii JleonmmoBuu. OOmast xumust : [yue6. mocobue] / Tnmuka, Hukomaii
Jleonnmosuu. - M. : KHOPYC, 2012, 2011, 2010, 2009. - 746,[6] c. - ISBN 978-5-406- 00549-1 :
360-00.

4. Tnuaka, Hukonait JleoHuaoBuY. 3a1add M yIpaKHEHHs 1Mo oOIei Xxumuu : ydeb. mocobue /
TI'nunka, Huxomnaii Jleonugosuy. - M31. ctep. - M. : KnoPyc : UnTerpain-

Ipecc, 2012, 2011, 2009, 2008, 2007, 2004, 1997. - ISBN 978-5-406-00810-2 : 200-00

0) AOoNONHUTENbHAS IUTEpaTypa:

1. Burunr, JIM. 3agaun u ynpaxHeHus Ho oOwmeid xumum . ydyeOHoe mocobue / JI. M.

Buruar, JI. A. Pesannkuii. - 3-e u3a. - M. : MI'VY, 1995, - 221 ¢. - 5400-00.

2. IlpakTHKyM 1O HEOpPraHWMYeCKOW XMMHHM : yueO. mocobue s cryneHtoB mea. uH-toB / [JI. B.
babuu, C.A.bane3un, ®©.b.I'nmunaka u ap.]. - 3-e u3z., nepepad. - M. : [Ipocsemenne, 1983. - 303 c. :
wi. - 0-90

3. Muxaiinenko, SI.M. Kypc o0mieil ¥ HEOpraHMIeCKOH XMMHUH : Ul XUM.-TexHos. By3oB / SI. W.
Muxaitnenko ; mox pea. C.B. Kadranosa u ap. - M. : Beiciias mkona, 1966. - 664 c.

9. Ilepeuenbp pecypcoB HMH(OPMANHMOHHO-TEJIEKOMMYHHMKANUOHHON ceTH «UHTepHeT»,
HEOOXOAMMBIX /IJIsl OCBOCHUSA IUCHUILIMHBI.

1). eLIBRARY.RU [DnexkTpoHHBIN pecypc]: anekTponHas Oubnuoreka / Hayu. sanek-TpoH.0-ka.
— Mocksa, 1999. —Pesxum nocryna: http://elibrary.ru/defaultx.asp. — SI3. pyc., anr.

2). Dnextponnsblit katanor Hb II'Y [DnexkTpoHHbI pecypc]: 6a3a JaHHBIX CONEPKUT CBEICHUS



http://elib.dgu.ru/marcweb/Found.asp
http://elibrary.ru/defaultx.asp

OBceX BUax JIUT, nocrynaromux B poua Hb AI'Y//larecranckuii roc. yH-T. — Maxaukana, 2010
— Pesxum mocryma: http://elib.dgu.ru, ceo6oaubIi

3). Moodle [DnexTpoHHBIH pecypc]: cucTeMa BHUPTyalbHOTO OOydeHueM: [0a3a maHHBIX| /
Har.roc. yH-T. — Maxaukaina, r. — Jloctyn u3 cetu AI'Y wim, nmocie peruct-paiuu u3 CeTu yH-Ta,
U3 J1r000# Touku, uMmetoriei noctyn B uatepuet. — URL: http://moodle.dgu.ru/.

4) OBC ibooks.ru [DneKkTpoHHBI pecypc]: ANEKTPOHHO-OMONMHMOTEeYHass cucteMa. — Pexum
noctyna: https://ibooks.ru/.
5. OBC book.ru [DneKTpoHHBIH pecypc]: 3IeKTpOHHO-OMONIMOTEeUHas cucreMa. — Pexum

nocTymna: Www.book.ru/.
6. OBC iprbook.ru [DneKTpoHHBIM pecypc]: AIEKTPOHHO-OMOIMOTEYHasT cucTeMa. — Pexum
noctyna: http://www.iprbookshop.ru/31168.html

10. MeTonnyeckue yKkazaHusi UIsl 00y4al0MMXCs 0 OCBOEHUIO AU CHUILIUHBI.

Mertoanuueckue yKa3zaHUsl CTyAE€HTaM JIOJDKHBI PacKpbIBaThb PEKOMEHIYEMBIH PEXUM U
XapakTep y4eOHOH pabOTHl MO W3YYCHHIO TEOPETUYECKOTO Kypca (MM €ro pasjesa/dacTu),
MPAKTUYECKUX W/WIM CEMUHAPCKUX 3aHATHH, Ja0OpaTOpHBIX paldOT (MPaKTUKYMOB), U
NPaKTUYECKOMY TPUMEHEHHI0O W3YYEeHHOTO MaTrepuana, 110 BBIIOJHEHHUIO 3aJaHUid s
CaMOCTOSITENIbHOW pabOoThl, O HCHOJb30BAHUIO HWH(MOPMALMOHHBIX TEXHOJOTMH U T.1.
Metoanueckue yka3aHHs JOJDKHBI MOTMBHUPOBATh CTYICHTA K CAMOCTOSTEIHHON paboTe W HE
HOIMEHATh y4eOHYIO JIUTEPATYpYy.

VYKa3pIBaeTcsl MepeueHb y4eOHO-METOIMYECKUX H3JIaHH, PEKOMEHIYEMBIX CTYICHTaM
JUI TIOATOTOBKYU K 3aHATHSM M BBIIOJIHEHHS] CAMOCTOSTENIbHOM pabOThl, a TAKXKE METOAUYECKHE
MaTepuaibl Ha OYMaKHBIX /MM 3JCKTPOHHBIX HOCHUTENSX, BBHIMYIICHHBIE Kadenpoi CBOUMHU
CHJIaMH M TIpPeJIOCTaBJIsIeMble CTYJEHTaM BO BpeMs 3aHATHUMN: -pabodue TeTpaju CTYACHTOB; -
HarjsHble 1OCcOoOMs; -rioccapuil (CiioBapb TEPMUHOB MO TEMAaTHKE JAUCLUMILINHBI); -TE3UCHI
JeKIHH, -pa3aaToOuHbIi MaTepuai u ap.

CamocrosTenbHas paboTa CTYI€HTOB, NIPEyCMOTPEHHAs YIEOHBIM IIJIAHOM B 00beMe He
meree 50-70% oOmero KoaudecTBa YacoB, JOJDKHA COOTBETCTBOBATH Ooliee TIIIyOOKOMY
YCBOGHHIO HM3Yy4aeMoro Kypca, (OpMUpOBaTH HaBBIKM HCCIEIOBATENBCKOH paboThl |
OpPUEHTHPOBATh CTYJICHTOB Ha YMEHHUE NIPUMEHSATh TEOPETHUECKUE 3HAHUS Ha MTPAKTUKE.

3amaHust UIS CaMOCTOATENBHOM pabOTBl COCTABISIOTCS IO pasfesaM M TeMaM, II0
KOTOPBIM HE NPEAYCMOTPEHbl ayJIUTOpHbIE 3aHATHsA, JMOO TpedyeTrcs JONMOJHUTEIbHO
npopaboTaTh W MPOAHATU3UPOBATh PAacCMATPUBAEMBIH IpEro/IaBaTelieM MaTepuan B oO0beMme
3aMJIaHUPOBAHHBIX YaCOB.

3anaHusl MO CaMOCTOSITENIbHOM paboTe MOryT ObITh OQOPMIIEHBI B BHUJE TaOIHUIBI C
yKa3aHHEM  KOHKPETHOrO  BMJA  CaMOCTOATENbHOM  paboOThl: -  KOHCIIEKTHPOBaHUE
MEPBOMCTOYHUKOB U APYroil yueOHOM TUTepaTyphl;

-npopa0boTka y4eOHOro marepuana (MO KOHCIIEKTaM JIeKIUH yuyeOHONl M HaydHOIl
JUTEpaType) W MOATOTOBKA JOKIAJ0B HA CEMHHApax M MPAaKTUYECKUX 3aHATHSX, K YUYaCTHIO B
TEMaTUYECKHUX JIUCKYCCUSX U JETOBBIX UTPax;

-paboTa ¢ HOPMAaTUBHBIMHM JOKYMEHTaMHM M 3aKOHOJATEJbHON 0a30if; -Mouck u 0630p
HAYYHBIX MYOJUKAIMI U 3JEKTPOHHBIX UCTOYHUKOB MH(OPMALIUH, TOJrOTOBKA 3aKIIOYEHUS 110
0030py;

-BBINIOJIHEHNE KOHTPOJIBHBIX paboT, TBOpUECKHUX (IMPOEKTHBIX) 3aaHUi, KypCOBBIX paboT
(IpOEKTOB);

-peleHue 3aa4, ynpaxx HeHUi;

-Hanucanue pedeparon (dcce);

-paboTa ¢ TecTaMH U BOIIPOCAMH I CAMOIIPOBEPKH;

-BBITIOJTHEHUE TIEPEBOJIOB HA HHOCTPAHHBIE SI3BIKN/C HHOCTPAHHBIX SI3BIKOB;

-MO/IEJIMPOBAHUE W/UITN aHAJIN3 KOHKPETHBIX MPOOJIIEMHBIX CUTYAIMH CUTYalUH;

-00paboTKa CTaTUCTUYECKUX JJAaHHBIX, HOPMATUBHBIX MATEPUATIOB;

-aHaJIN3 CTATUCTHUYECKUX U (PAKTUYECKHX MaTepHallOB, COCTABIICHHE BHIBOJIOB HAa OCHOBE
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IIPOBEJEHHOIO aHAIN3a U T.J.

CamocrosiTenbHasi paboTa JOJDKHA HOCUTh CHCTEMAaTHYECKUH XapakTep, ObITh
WHTEPECHOU U IPUBJIEKATEIILHOM VISl CTYACHTA.

Pesynbratel  camocTosITENIbHOM — pabOThl  KOHTPOJHMPYIOTCS — IpemnojaBaTelieM U
YUNTBHIBAIOTCS MpU aTTeCTalluu CTyAeHTa (3ader, »5k3aMeH). [lpm 3TomM mnpoBoasTcs:
TECTUPOBAHUE, SKCIIPECC-ONPOC HA CEMHUHAPCKUX M IMPAKTUYECKHX 3aHIATHUAX, 3acCiIylIMBaHUE
JIOKJIA/IOB, IPOBEPKA MUCbMEHHBIX Pa0OT H T.JI.

11. IlepeyeHb WH(POPMANMUOHHBIX TEXHOJIOTHI, HCHOJb3yeMbIX MPH OCYHIECTBJICHUU
o0pa3oBaTe/IbHOI0 mpoulecca MO0 JUCHUILVIMHE, BKJIIOYasi IepeYyeHb NPOrPaMMHOIO
odecrnieyeHUs1 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

IIpu ocymecTBieHnn 00pa30BaTENBHOTO TMpolecca Mo aucHumIuHe «OO0mas u
HEOpraHMYecKas XMMHUs UCIOJB3YIOTCS ClIeylolnne HH(HOPMalMOHHbIE TEXHOJIOTUH:

» 3aHATUS KOMIIBIOTEPHOTO TECTUPOBAHUSI.

» JleMOHCTpaIMOHHBII MaTepuall IPUMEHEHHUEM MPOEKTOPA K MHTCPAKTUBHOM JIOCKH.

» Ilporpammel nakera Microsoft Office

» Karajior o0pa3oBaTelIbHBIX HHTEPHET-pecypcoB http://www.edu.ru/ Xumuveckuii

» KaTaJjor: XMuMU4Yeckue pecypcenl Pynera http://www.ximicat.com/ ITopran

» (hyHIaMEHTaIBHOTO XUMHUYECKOTO o0pa3zoBaHUs Poccun
http://www.chemnet.ruXuMuK

> calT 0 XumuHu 1A xuMukos http://www.xumuk.ru/

» Xumnueckuecepsepoihttp://www.Himhelp.ru, ChemWeb, ChemExpress Online,
ChemNet.com.

12. Onmcanue MaTepuaIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMON Il OCYLIEeCTBJICHUSA
00pa3oBaTeIbHOIO Mpolecca Mo AUCIUILIHHE.

B coorBerctBunm ¢ TpeboBanusimu DPI'OC BO xkadenpa wumeer croenuanbHO
000py/I0BaHHYI0 Y4eOHYIO ayJUTOPHUIO JJsi MPOBEACHUS JEKIUOHHBIX 3aHATUN MO MOTOKaM
CTYACHTOB, TMOMEILEHUs Ul JIaOOpPaTOPHBIX paboT Ha TPYHIY CTYAEHTOB M3 12 4eloBeK H
BCIIOMOTaTeJIbHOE MMOMEIEHUE AJIsi XPAaHEHHUs] XUMUYECKUX PEaKTHBOB U MPOQUIAKTHYECKOTO
00CITy’)KUBaHUs y4eOHOI0 M yueOHO-Hay4YHOro 000py/10BaHHUS.

[Tomenienue 7151 TEKIMOHHBIX 3aHATHI YKOMIUIEKTOBAHO KOMILJIEKTOM 3JIEKTPOIUTAHUS
19 (220 B, 2B, B kommiekte ¢ Y30), cnenuaiu3upoBaHHON MeOenIbi0 U OprcpesicTBaMU
(tocka ayauToOpHasi JUIsl HallMCaHUS MeJIOM U (hjoMacTepoM, cToiika-kadeapa, CTOJ JIEKTOpa,
CTYJ-KpPEClo, CTOJbl ayAWTOpHbIE JABYXMecTHble (I Ha KaXIbIX JABYX CTYICHTOB), CTYI
aynuTopHBIN (1 Ha KaXa0ro CTyJIeHTa), a TaAKXKe TEXHUUECKUMHU CpelICTBaMU oOyueHus (3KpaH
HACTEHHBIN C 3JIEKTPOIPUBOJIOM M JIUCTAHIIMOHHBIM YIIPaBICHHEM, MYJIbTUMEINA IPOEKTOP C
HOYTOYKOM).

JIaGopaTopHble 3aHATHS MPOBOJAATCS B CIELUUAIBHO OOOPYAOBAaHHBIX JIAOOPATOPHUSIX C
MPUMEHEHUEM HEOOXOIMMBIX CPeICTB o0yueHus (i1abopaTopHoro oOOpyaoBaHHs, 00pasIoB,
HOPMATHUBHBIX U TEXHUUYECKHX JOKYMEHTOB M T.II.). [TomerieHus 1abopaTOpHbIX MPAKTUKYMOB
YKOMITJIEKTOBAHBI CIEIHAIBHON y4eOHO-TabopaTopHOi MebOenbio (B TOM YHCIE CTOJaMHU C
XUMHUYECKH CTOMKMMM MOKPBITUAMH), Y4eOHO-HAay4yHBIM Ja0OpaTOpHBIM 000pPYIOBaHHEM,
W3MEPUTEIbHBIMUA TPUOOpaMH UM XUMHUYECKOW TIOCYAOW, B TOJHOW Mepe 00eCTeUMBAIONIMU
BBINOJIHEHHE TPeOOBaHUN MTPOrpaMMbl IO HEOPraHWYECKOH XMMUU. MaTepruanbHO-TEXHUYECKHE
CpelcTBa JUIsl IpPOBENEHHUS J1abOpaTOPHOIO MpakTUKyMa IO JUCIHHUIUIMHE HEOpraHuYecKas
XUMHS BKJIIOYaeT B ce0s: creunuanbHoe 00opynoBaHHe (KOMIUIEKT siekTpornurtanus 113,
BOJI0OCHAa0OKeHNne), TabopaTopHoe obopyaoBaHue (JadopatopHbeie Beckl Tuma BJID 250 u BJID
1100, xoHayKTOMETp, TepMOMETphl, pH-MeTphl, meun TpyOuatas U MydenbHas, CyIIMIbHbIHI
mkad, yCTpOMCTBO JUIsl CYLIKM TOCYABI, AUCTHIUISITOP, OYKU 3allUTHBIE, KOJIOOHArpeBaTeiH,
HITaTUBBI JTa0OpaTOpHBIE, MITATUBHI A1 MpoOupok), JlaboparopHas nocyna (Crakaunsl (100, 250
u 500 M), kon6wr koHIUeckue (100 M), KoOb1 KpyriomoHHbIE (250 MIT) KOJIOBI TUIOCKOIOHHBIE
(100, 250 u 500 mi), konOsl Bropua (250 u 100 M), nunuaapsl Mepubie (100, 25 u 50 m),
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BOPOHKH KarleJbHbIC, XUMUYECKHE, BOPOHKH JUIS XJIOpa, BOPOHKM MIOHKE, MpoMbIBaiku, U-
oOpaszHble TpPYOKH, peakIMOHHBICE TpPYyOKH, ¢apdopoBbie dYamku, TUTIH (apdopossie,
XOJIOMIBHUKH TIPSIMOM, OOpaTHBIM, BOPOHKM J1a0OpaTopHBIC, Ne(erMaTopsl), CrelraabHas
MeOenb M OprcpencrTBa (JOcKa ayIauTOpHAs [UI HAlUCaHUS MeJIOM M (IIOMacTepoM,
MYJIbTHUMEANA MPOEKTOp (TIEPEHOCHOM) C HOYTOYKOM, 9KpaH, CTOJI MPEIoIaBaTes, CTyJI-KPECIo
IpernoaaBaTessi, CTOJbI JabopaTopHbIE MPSIMOYTOJIBHOTO NPO(UIS C TBEPABIM XUMHUYECKUM U
TEPMUYECKU CTOMKUM TOKPBITHEM, TaOypEThI, BHITSDKHBIC KAl Ta00paTOpHbBIE, MOWKA).



