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1. le1n ocBOEHHUS TUCIMIIJIMHBI.

Kypc ¢wusnyeckoii W KOMIIOMIHOW XUMHUHU SBISETCS (GyHIAMEHTAIBHOM Y4YeOHOM
JUCLUUIUIMHON. 3anaun Kypca: (GOPMHpPOBAHHUE y CTYJCHTOB COBPEMEHHBIX IPEICTAaBICHUH O
B3aMMOCBSI3U XUMUYECKHUX U (PU3NYECKUX SIBICHUH U yCTAaHOBJICHHUE OOIIMX 3aKOHOMEPHOCTEH B
MPOTEKaHUN XUMUYECKUX peakiuii. OCHOBHAs 11eJb Kypca - MO3HATh OOIIMe 3aKOHBI, JIeXKAIUe B
OCHOBE Pa3BUTHS JBIKYIIEHCS MaTepUH.

OcHoBHOE copepkaHue (U3NYECKON XUMHUU - TMPUMEHEHHE (U3NYECKUX METOAOB U
(bu3NIEeCKOl TeOpuH TS TITyOOKOTO N3ydeHUs] OMOJIOTHUECKUX U XUMHUYECKUX TporeccoB. Croia
OTHOCATCSI HE TOJBKO BCE XMMHUYECKHE IUCLUUIUIMHBL, HO U OHMOJIOTHYECKHE HAyKH, a TaKXKe
MTOYBOBEJICHHE, arPOXUMHS, TEOJIOTUSI 1 MHOTHE MPUKIIAHbIC HayKu. DU3nvecKkass XUMHUS UTpacT
OOJIBLIYI0O POJIb B COBEPLICHCTBOBAHMU IPOM3BOJCTBEHHBIX METOJOB PA3JIMYHBIX OTpacien
MPOMBIIIICHHOCTH, B H3YYCHUU MTPUPOIHBIX SIBICHUH. 3HaHNE (HPU3NYECKON XUMUU COBEPIICHHO
HE00X0UMO ISl TOHUMAaHUSI OCHOBHBIX 3aKOHOB KJIETKU W OpraHU3Ma B IeJIoM. XOTs Ta HayKa
HE HCYEPNBIBACT KAYSCTBEHHOTO CBOEOOpa3usi OMOJOTHYECKHX 3aKOHOB, MX 00Jiee BBICOKHMA
YPOBEHb OYAET HEe JOCTHXKUM, €CIIM CHayvasa He MOAHATHCS Ha IpeAbLayIIue.

Konnonnnas xumuss - 370 ¢usnyeckas XUMHS TETEPOT€HHBIX BBICOKOAMCIIEPCHBIX
CUCTCM U pPaCTBOPOB BBICOKOMOJICKYJIAPHBIX COG,Z[HHGHPIP'I. OCHOBHEIE 3aa4u W HaIllpaBJICHUSA
KOJUIOUJTHOM XWMHH - M3yYCHHE YCJIOBHM BO3HHUKHOBEHHS, OCOOBIE CBOMCTBA M yCTOMYHMBOCTH
MUKPOTETEPOre€HHBIX JUCIEPCHBIX CUCTEM C BBICOKOPA3BUTON MOBEPXHOCTHIO pa3jielia MEXIY
(hazamu; 3HaUEHUE MOBEPXHOCTHBIX SIBJICHUN B TaKUX CHCTEMax; poJib AUCIIEPCHOIO COCTOSHUS
BellecTB B kMBOW mpupozae. Ilpu mznoxeHun wmarepuana OoOJIbIIOE BHUMAHHUE YIENsAETCS
PacCMOTPEHHIO OMOJIOTHYECKUX CHCTEM, TaK KaK MHOTHE KU3HEHHBIEC MPOIECCH Pa3BUBAIOTCS B
GI/IOI‘CTepOFCHHBIX CUCTCMAX, COCTOAIINX U3 BBICOKOMOJICKYJIAPHBIX COGﬂHHGHHﬁ.

2. MecTo MucUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl.

JucuunnuHa «Pusudeckass U KOUIOMJAHAs XUMHUS» OTHOCUTCS K OTHOCHUTCS K 0a30BOM
yactu bnoka 1. OHa OCHOBBIBAa€TCS Ha 3HAHMSX, IMOJNYYEHHBIX CTYACHTaMU IPU H3y4YECHUU
muctumiinH “Heoprannueckast xumus”, “Opranndeckas XuMus’, UCIOJIb3yeTCsl 00ydaromuMucs
IIPU U3YYEHUU TaKUX TUCLMIUIMH Kak «brnodusuka» u ap. 3HaHUSA U HaBBIKY, MOJyYEHHBIE MIPH
M3YyYE€HUU AUCLUITIIMHBI HEOOXOAMMBI /1JIsl BBIMOJIHEHUS BBIITYCKHON paboOThI.

3. Ilnanmpyemble pe3yabTaTbl O0y4YeHHS 1O UCHUILIMHE, COOTHECEHHbIe C
IUIAHMPYEMbIMH pe3yJibTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl.

[Tporiecc u3ydeHus AUCIUTLIMHBI HAMPABJICH HA (OPMHUPOBAHUE CIICIYIONINX JIEMEHTOB
komriereHIuii B coorBerctBuu ¢ ®I'OC BO, OOII BO u npuobpereHus ciaenyrommx 3HaHHA,
YMEHMH, HABBIKOB U (WUJIM) ONBITA AESITEIbHOCTH:

dDopmupyemas NHaukaTop 10CTHKEHUS Ilepeyenn
KOMIIEeTECHI U KOMIIETCHIIUH IUIAHMPYEMBbIX Pe3yJIbTaTOB 00y4eHHsA
(kox m (ko u popmyaupoBKa)
dopmympoBka)
Oo0wmenpogeccuoHaIbHbIE KOMIIETCHIIUH
OIIK-6. OIIK-6.1. 3HaTh:
Cnocoben 3Haer CHOBHBIE | - TEHJCHIIMH Pa3BUTHUS U IPOOIEMATUKY
HCII0JIb30BATh KOHIIETIMU W METOJIbl, | COBPEMEHHOM (pr3nueckoit u
0a30BbIe 3HAHUS B | COBPEMEHHbIE KOJUIOUJAHON XUMUU;
obnactu HaIpaBJICHUS - CBA3b C IPYTHUMHU
MaTeMaTHKH, MaTeMaTHKH, ($u3MKH, | €CTECTBEHHOHAYYHBIMH JIUCHUIUIMHAMU;
(Gu3MKK, XUMHH, | XUMUU U HayK O 3emile, | - HalpaBlIeHUs U 3aa4u (pu3nyeckoi u
HayK O 3emyie W | aKTyaJbHbIE  MPOOJIEMBI | KOJJIOUIHON XUMHUH (B T. 4.
ouosiorun B | OMOJIOTHYECKUX HAayK U | MEKIUCLUUIUIMHAPHBIE) U KPYT
KU3HEHHBIX MIEPCTIEKTUBBI pelIaeMbIX MU 3a/ay.




CI/ITyaI_II/ISIX;
MMPOTHO3UPOBATH
ITOCJICACTBUA
CBOCH
npo¢eCcCUOHATIBHO
W ®W coIuanbHOMI
ACATCIIbHOCTH,
HECTHU
OTBETCTBCHHOCTH
3a CBOM pEIICHUSI.

MEXTUCIUTUTHHAPHBIX
HCCIEIOBAHNM;
OIIK-6.2.

VYMeeT cnons30BaTh
HaBBIKH J1a00paTOPHOM
paboTHI U METOJIBI XUMHH,
¢u3ukwy,
MaTEeMaTHIECKOTO
MOJICTTUPOBAHUS U
MaTeMaTHIeCKOM
CTATHCTUKH B
npo¢ecCHoHATBHON
JIeSITeIIbHOCTH,

OIIK-6.3.

Bnaneetr meTomamu
CTATHCTUYECKOTO
OIICHUBAHUS U MTPOBEPKHU
THUIIOTE3,
MIPOTHO3UPOBAHUS
NEPCIEKTUB U
COLIMAILHBIX MOCJIEACTBUI
cBoei nmpodeccruoHaIbHON
JIEeITEIBHOCTH.

3HaTh:

- IpaBUJIa TEXHUKHU 0€30MaCHOCTHU MPH
paboTe B 1TaOOpPaTOpuu U B MOJIEBBIX
YCIIOBUSIX.

- 0a30BbIC 3HAHUS B 00IACTH
MaTeMaTuku, GU3UKH, XUMHH.
Ymern:

- oOpammarscs ¢ mpudopamMu u
000pyIOBaHUEM;

- BBITIOJTHATH SKCIIEPUMEHT C
COOMIOIEHNEM TTPABUIT TEXHUKU
0€30IMacHOCTH.

3HaTh:

- OCHOBHBIE MTOHSTHS U 3aKOHBI,
MpUMEHsIeMbIe B (PU3UYECKON U
KOJJTIOMIHOM XHMHH;

- OCHOBBI (DyH/TaMEHTAJIBbHBIX TEOPHIA
COBPEMEHHOMN XMUMUU;

Ymersb:

- TNpUMEHATh 3aKOHBI M 00mue
3aKOHOMEPHOCTH  (DU3UYECKOH XHUMUHU
IpU  HUCCIENOBAaHUM  OHOJOTHYECKHX
MIPOIIECCOB;

- IPOTHO3UPOBATh U aHATU3UPOBATh
3aKOHOMEPHOCTH TIPOTEKAHUS
XUMHUYECKUX U OMOJIOTHYECKHUX
MPOLIECCOB;

- MPOBOJIUTH CTAaTUCTUYECKYIO 00paboOTKy
AKCIIEPUMEHTATbHBIX TaHHBIX;

Baaners:

- HaBBIKaMU OIICHKH BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX U
OMOXMMHUYECKUX MTPOIECCOB;

- 0a30BBIMH NPUHIUIIAMH YIIPABICHUS
XUMHYECKUMH 1 OMOXHUMHYECKIMHI
MPOLIECCAMU;

- HaBBIKaMU TIPAKTHYECKON paboThI HA
COBPEMEHHBIX TTPUOOpaXxX U
000pYI0BaHUH NP U3yUEHUH
OMOJOTUYECKUX U OMOXUMHUUYECKUX
00BEKTOB.

OIIK-8.

Cnocoben
HCIIOJIb30-BaTh
MeTobl cOopa,
00paboTKH,
cUcTEMaTH3al|
0% u
Hpe,Z[CTaBHCHI/I
s TIOJIEBOH W

OIIK-8.1.

3Haer:

- OCHOBHBIC THITBI
IKCIIEUIIMOHHOTO U
71a00paTOPHOTO
o0opymoBaHus,
0COOEHHOCTH BBIOPAHHOTO
o0BeKTa
npodecCHoHATBHON

3HaTh:

- OCHOBHBIC TUIIBI 000PYIOBaHUS,
MPUMEHSIEMOT0 B XUMUYECKOU
naboparopuu;

- MeToABI cOopa, 00paboTKH,
CUCTEMAaTHU3alliU U TPEACTABICHUS
MOJIEBOM W 1abopaTopHO HH(pOpMAITHH.




nabopaTopHOI
nH(popmanuu,
PUMECHSTh
HaBBIKH
paboThI c
COBPEMEHHBIM
obopymoBaHue
M,
aHaJIM3UPOBATh
MIOJTyYCHHBIC
pe3yabTaThI.

ACATCIIBHOCTH, YCJIOBUA
€ro cojiepKaHus U padboThI
C HUM C y4CTOM
TpeOOBaHMI OMOITUKH;

OIIK-8.2.

YMeer aHanu3upoOBaTh U
KPUTHYECKH OLICHUBATh
Pa3sBUTHUC HAYYHBIX I/IIleﬁ,
Ha OCHOBE UMEOIUXCS
pECYpCOB COCTABUTH ILIAH
peleHus! TOCTaBICHHOM
3aJ1a4M, BbIOpATh U
MOJIU(UIIMPOBATH
MCTOANYCCKUC ITPHUEMEIL;

OIIK-8.3.

Bnaneer HaBrIKaMu
HCIIOJIb30BAHUSA
COBPEMEHHOTO
000pyI0BaHUs B MOJIEBBIX
1 1a00PaTOPHBIX
YCIIOBHSIX, CITOCOOHOCTBIO
IrpaMOTHO 00OCHOBATH
MIOCTABJICHHBIE 33/1a4H B
KOHTEKCTE COBPEMEHHOTO
COCTOSIHHSI TIPOOJIEMBI,
CIIOCOOHOCTBIO
HCIIOJIb30BATh
MaTeMaTHYEeCKHE METOIbI
OLICHUBAHUSA TUIOTE3,
00paboTku
AKCIIEPUMEHTAIIBHBIX
JTaHHBIX,
MaTeMaTH4eCKOro
MO/ICTTUPOBAHUS
OHOJIOTMYECKHUX
MIPOLIECCOB U aJIEKBATHO
OLICHUTH JOCTOBEPHOCTH U
3HAYUMOCTD MOJYYEHHBIX

3HaTh:

- ¢)H3qucxne BCJIINYMHBI (I/I CAUHUIBI UX
M3MEPEHHsI ), UCTIONIB3YIOIIUECS IS
pGHIeHI/IH XUMHNYECCKUX 3a1a4,

- OCHOBHBIC METOAMKH U MIPUEMBI
pGHIeHI/IH XUMHNYECCKUX 3a1a4,

- OCHOBHBIE IIOHATHS U 3aKOHBEI,
HpI/IMeHHeMI)IC B XUMUU,

YMmeTh:

- BBIACJIATH 3TAllbl pemeHI/m
IMOCTAaBJIEHHOM 3a1a4H;

- HpI/IMeHﬂTI) GCTCCTBGHHOHay‘IHBIG
3aKOHBI U MOZEIH ISl PEIICHUS
TeOpeTI/I‘ICCKI/IX nu HpI/IKJ'IaI[HBIX
XAMHUYECKHUX 3a71a4;

- JIOTHYECKN 000CHOBEIBATH B3aNMOCBSI3b
(hU3UYECKUX BETMYNH, HA OCHOBAaHUH
KOTOPBIX IIPOBOASTCS PACUETHI.

3HaTh:

- OCHOBHbBIE IPUEMBI PEUICHHS U OLICHKU
IKCIEPUMEHTATBHBIX M TEOPETUICCKUX
UCCJIETOBAHUN XUMHUH U OMOJIOTHH.
Ymersb:

- paboTarh CO CIIPABOYHOM JTUTEPATYPOH,
BBITIONTHSTH MIOUCK WH(HOPMAITUH O
(U3UKO-XUMUYECKUX CBOMCTBAaX
BEIIIECTB;

-OIpenesTh U GOpMyIupoBaTh
MTOCTABJICHHBIC 33/1a9H B KOHTEKCTE
COBPEMEHHOTO COCTOSHUS TPOOIIEMBI.
Biagers HaBBIKAMMU:

- oOpareHusi C COBpeMEHHBIM
nabopaTopHbIM 000PYIOBAHUEM;

- MaTeMaTU4YeCKOro MOJEIMPOBAHUS
OMOJIOTUYECKUX TPOLIECCOB;

- 00pabOTKM ¥ MHTEPIIPETAIIAN
IKCIIEPUMEHTATBHBIX TaHHBIX;

- o(OpMIICHHSI U TTPEJICTABICHUS
HAYYHBIX PE3yJIBTATOB, UX ITyOIUIHOMN
3aIUTHI.




PE3YyIbTAaTOB, IPCACTABUTDH
UX B IIUPOKOW ayJIUTOPUU
U BECTU JUCKYCCHIO.

4. O0beM, CTPYKTYPA U COAepKaHNe TUCUUILIMHBI «DU3nyecKas U KOJJTOUIHAS XUMUS».
OO61mast TpyA0eMKOCTh JUCHUIUTHHBI COCTABISAET 2 3a4eTHHIE €IMHUIIBI, 72 aK. Jaca.

Ne Tembl (pa3aeibl) Buabl yueOHBIX 3aHATHH, ®opMbI TEKYLIET0
n/n AUCUMILINHBI, BKJIIOYAsl CAMOCTOSATEIbHYIO KOHTPOJIsA
HX coJepKaHHue padoTy CTyCHTOB, ycIeBaeMOCTH
U UX TPYA0EMKOCTH
(B akageMHYeCKHX 4acax) dopma
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OHpOC 10 KOHTPOJIbHBIM
1 |["a3b1 3 1 1 10,5 2,0 BOITPOCAM.
TecToBbIC 3a1aHMS.
Otuet o nmabopaTopHOI
[TepBslii 3aK0H TEPMOAU pabore. Ompoc 1o
2 P P 3] 2 3 11,0 3,0 KOHTPOJIbHBIM
HaMuku. TepMoxumust
BOIIPOCAM.
TecToBble 3a1aHUs
Bropoii 3akoH
TEPMOJMHAMUKH.
X apaKTeDHCTHIECKHE OHpOC 10 KOHTPOJIbHBIM
3 P p 312 2 |15 4 BOITPOCAM.
byHKIMH U T
€CTOBBIC 3a/IaHMUSI.
TEPMOJAMHAMUYECKHUE
MOTEHITUAIBI
Otuer no naboparopHoit
pabore. Ompoc mo
4 |PacTBOpBI 312 3 11,0 4 KOHTPOJIBHBIM BOITPOCaM
TecToBBIE 3aMaHNS
OtyeTt mo nabopaTopHO
Dnektpoxumusi. PactBopsl pabote. Onpoc 110
JJIEKTPOJIUTOB. KOHTPOJIBHBIM BOITPOCAM.
5 |Onexrpoansle mpoueccel | 3 | 4 4 125 8 TecToBble 3a1aHMs.
U 3JIEKTPOABIIKYILHE Onpoc 10 KOHTPOJIEHBIM
CHUJTBI BOIPOCAM.
TecToBbIe 3a1aHMs.
Otuer no naboparopHoit
6 XuMHuueckasi KHHETHKA U 3|9 3015 4 pabote. Ompoc o
KaTalinu3 ’ KOHTPOJIBHBIM BOIIPpOCAaM.
TecToBbIE 3a1aHMS.




OHpOC 10 KOHTPOJIbHBIM
Konnounnas xumus 313 3 1 3,7 BOIPOCAM.
0,3 3a4yeT
Bcero 16 18] 9 [0,3] 28,7

Conep:xaHue pa3iesioB IMCHUILIHHBI:
1. I'a3bl.
1.1. OOuiye noHATHS 00 arperaTHhIX COCTOSIHUSIX BELIECTBA.
1.2. I"'a30BBIC 3aKOHBI.
1.3. I'a3oBBIc cMecu. 3aKOHEI JUIS HICaIbHBIX Ta30BEIX CMECCH.

1.4. PeanbHbie ra3sl.
2. IlepBblii 3aK0H TepMOAMHAMUKHU. TepMoxumus.

2.1. OCHOBHBbIE MOHATHUS U ONIPEIEICHHUS.
2.2. IlepBoe Hayaa0 TEPMOAMHAMHUKH.
2.3. Pabora pacuupeHus uaeaabHOro rasa.

2.4. Tepmoxumus.

JlaGopatopHnas pabota Nel.

3. Bropoii 3akoH TepMOAMHAMHKH. XapaKTepucTuueckue (yHKIHH
TepMOANHAMMYECKHE MOTEHIHAIbI.

3.1. PaBHOBECHBIE U HEPABHOBECHBIE MPOLIECCHI.

3.2. OGpaTtumMble 1 HEOOpATUMBbIE TPOLIECCHI.

3.3. ®opMyIMPOBKH BTOPOro Hayaia TEPMOJAUHAMUKHU.

3.4. DHTponusL.

3.5. Cratuueckas npupoaa BTOPOrO Hayala TEPMOJUHAMUKH.

3.6. Xapakrepuctuieckue GyHKIIMH U TEPMOAMHAMUYCCKUAEC TOTCHITUAIBI.
3.7. Xumnueckoe cpojctBo. [lpunuun bepTiio u ero HecoCTOATENbHOCTb.
3.8. YpaBuenue ['mb6ca— ['eapmromspia.

3.9. XuMu4ueckuii MOTEHIIMA.

3.10. Xumuueckoe paBHoBecue. KoHCTaHTa paBHOBECHS U CLIOCOOBI €€ BBIPAXKEHHUS.
3.11. Bropoii 3aKk0H TepMOIMHAMUKU U OMOJIOTMYECKHUE MTPOLIECCHI.

3.12. ®a3oBoe paBHOBECUE B OJJHOKOMIIOHEHTHBIX CUCTEMAX.
4. PacTBOpBI.
4.1. JlaBieHue HACBIIIEHHOTO TIapa HaJl pacTBOpOM. 3akoH Payus.

4.2. PeanbHble pacTBOPHI.

4.3. CocraB mapa pacTBopoB. 3akoHbl KoHOBasIOBA.
4.4. lnarpamMma «cocTaB— JaBJICHHUE Mapay.

4.5. JluarpaMMa «COCTaB— TeMIIEpaTypa KUIICHUS».
4.6. luctunnsauus ¥ peKTuuKaus.

4.7. JlaBneHue HACBIIEHHOTO TIapa B CUCTEMAaxX C OTPAaHMYEHHON B3aUMHOM
PacTBOPUMOCTBIO KOMIIOHEHTOB. [leperonka ¢ BOJSIHBIM MTapOM.

4.8. PacTBOpUMOCTb T'a30B B JKUIKOCTSX. 3aKoH ['eHpu.

U




4.9. 3akoH pacnpenenenust Hepaera. DkcTpakuys U3 pacTBOpPOB.
4.10. Temneparypa 3aMep3anus pa30aBICHHBIX PACTBOPOB.
4.11. Temneparypa KureHus pa30aBJICHHBIX paCTBOPOB

4.12. Kpuockomnus ¥ 30yTHOCKOIHSI.

4.13. Ocmoc. OcMOTHYECKOE /1aBJICHUE.

4.14. KosnmuratuBHbIE CBOKMCTBA PACTBOPOB.
JlaGopaTtopnast pabota No2.

5. DaekTpoxumusi.

5.1. PacTBOpPBI 3J1€KTPOJIUTOB.

5.1.1. OcHOBHBIE NOJIOKEHUSI TEOPUN JIEKTPOJIUTUUECKON AUccoUauil AppeHuyca.
5.1.2. TIpu4uHBI 1 MEXAHU3M AIEKTPOJIUTUUECKON JUCCOLUAIIH.

5.1.3. duccounanus Boasl. loHHOE npoun3BeneHne Bobl. BomopoaHblil moka3ares.
5.1.4. BydepHbie pacTBOPHI.

5.1.5. PacTBOpBI CHIIBHBIX 3JIEKTPOJIMTOB.

5.1.6. ITonsATHE 00 aKTUBHOCTAX U KO3((HUIIMEHTAaX aKTUBHOCTH B TEOPUH CUIIBHBIX
JIEKTPOJIUTOB.

5.1.7. NonHas cuiia pacTBOpPOB.
5.1.8. DAEeKTpONPOBOAHOCTb PACTBOPOB IEKTPOIUTOB.
5.1.9. TlogBuxHOCTH MOHOB. 3akoH Konbpayia.

5.1.10. KongykroMerpus. KoHIyKTOMETpHUUECKOE TUTPOBAHHUE.
JlaGopatopHnas pabora Ne3.

5.2. DieKkTpoaHBIE NMPOLECCHI U ITEKTPOABHKYIIHE CHJIbI.
5.2.1. 'ayibBaHUYECKUI ITIEMEHT.
5.2.2. DneKTpOIHbIN MOTEHIINA.
5.2.3. Knaccudukanust 37eKTpoI0B.
5.2.4. BomopoaHblii 37€KTPO/I.
5.2.5. DneKTpoabl CpaBHEHUS.
5.2.6. OKUCINUTEIBHO-BOCCTAHOBUTENBHBIE 3JIEKTPO/IBL.
5.2.7. Kmaccudukarys raTbBaHUIECKHX JJIEMEHTOB.

5.2.8. Tlorenumometpust. [loTeHIIMOMETpUYECKOE TUTPOBAHUE.
6. KnHeTHka XMMH4YeCKHUX PeaKIHil U KaTaau3.

6.1. CKOpOoCTh XUMHUYECKOW pEAKIIUH.

6.2. Kunetnueckas kiaccu(UKaIysg XUMAYECKUX PEAKIIUM.
6.3. ®opMynHpOBKa 3aKOHA ACHCTBUS Macc.

6.4. Peakiuu pa3au4HbIX MOPSAIKOB.

6.5. MeTtoibl onpeiesIeHUs TOPSIKa PEAKIIHH.

6.6. KoHCTaHTa CKOPOCTH XMMHUYECKON pEaKIUU.

6.7. YpaBHeHue Appennyca. JHEprusi akTUBAIUH.

6.8. CJ10)KHbBIE€ pEaAKIIUH.

6.9. Teopun XMMHUYECKON KUHETHKHU.



6.10. Kuneruka peakiuii B pacTBOpax.
6.11. BBenenue B GOTOXUMHIO.

6.12. OCHOBBI KaTaau3a.
JlaGopaTtopHnast pabota Ne4.

7. KojjionaHas XuMus.

7.1. OCHOBHBIE MOHATHUS U ONIPEAEICHUS KOJIJIOUTHON XUMUHU.

7.2. IucniepcHOCTh, YCTOMYMBOCTh KOJUIOUIHBIX CUCTEM.

7.3. Knaccudukanus KOJUIOUJIHBIX CUCTEM.

7.4. [1oBepXHOCTHOE HATSHKEHUE.

7.5. Ypauenue ['m60ca u ero aHanu3 (MOJOKUTEIbHAS M OTPHUIIATEIbHAS aICOPOITHS).

7.6. BausiHue TeMriepaTyphl M BEJIMUUHBI aICOPOMPYEMBIX MOJIEKYI Ha aJIcCOPOIIHIO.

7.7. AncopOuus Ha TBEpaOM aJCcOpPOCHTE M3 PACTBOPOB (aICOPOIHS HETUCCOLUUPYIOLTUX
BEIIIECTB U aJICOPOITHS AIEKTPOIUTOB).

7.8. CmauuBaHue, QuioTarus.

7.9. DIeKTpoKWHETHYECKuEe sBICHHUS (dyIeKTpodopes, 3IEeKTPOOCMOC, TOTEHIHAI
OCXKICHHsI, TOTCHIMANT MPOTEKaHWs), MPUYMHBI BO3HWKHOBEHHUS 3apsijia Ha YacTHUIAX
JUCTIEPCHOM (pa3bl.

7.10. CTpoeHue JBOMHOTO MOHOTO CIOS (MHIIEILIA).

7.11. [IBa ckauka nmoTeHIrana (MOTEHITHAI CTCHKH, 13€Ta IOTCHITHAT).

7.12. [lonyueHue KOJUIOUTHBIX CUCTEM.

7.13. Koarynsuuys KOJUIOWIHBIX CUCTEM, 3alIUTa 30JIe OT KOAryJIsLHH.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH, HCIOJIb3yeMble NPU OCYIIeCTBJIEHUH 00Pa30BaTEIbLHOI0
npoiecca no JMCUMUIINHE.

B mpouiecce 00yueHust UCIONIB3YIOTCS CleAytonue 00pa3oBaTeabHble TEXHOIOTHH:

BBoagHasi 1ekuMs — JaeT MepBOE 1EJIOCTHOE MPEACTaBICHUE O TUCUUIIMHE U 3HAKOMUT
CTYJEHTOB C CHUCTEMOW M3y4YEHHs JAaHHOW MUCHUIUIMHBL. CTYyJIEHThl 3HAKOMSTCS C 33jJadyaMu U
oeJsiMu JaHHOI'0 Kypca, €ro poJjyibl0 1 MECTOM B CHUCTCMC y‘-I€6HI>IX JUCHUIINIMH U B CUCTEMC
MOATOTOBKM B I1enoM. Ha nekumu paccmaTtpuBaioTcs METOAMYECKHE M OpraHHU3allMOHHBIE
0COOEHHOCTH M3Y4YEeHUS JaHHOM JUCIUILTUHBI, a TAKXKE AAETCS aHAJIN3 PEeKOMEHTyeMol yueOHo-
METOIMYECKOM JTUTEPATYPHI.

AxajeMuyeckas JeKIUs — OCIEA0BaTEIHbHOE U3II0KEHNE YIeOHOT0 MaTepualia B BUIC
MOHOJIOTa MpernoiaBaTess ¢ MPUMEHEHUEM Mpe3eHTauui U Tabaui no teme. Bo3mMoxkHO Takxke
o0IIeHHe €O CTYJCHTAaMH IMPH PACCMOTPEHUU NMPUMEPOB U (PAKTOB, 3HAKOMBIX M3 HIKOJIHHOTO
MaTepuaga WIM CMEXHBIX Y4YeOHBIX AUCHMILIMH. TpeOGoBaHMs K akKaJeMHUeCKON JIEKLHUU:
COBPEMEHHBII HAayYHBIH ypOBEHb, HH()OPMATUBHOCTD, YOCIUTEIbHAS apTyMEHTAIHs], TOCTYITHAS
U TOHATHAs pedb, 4YeTKas CTPYKTypa MU JIOTHKA, HaJIW4YHe SPKUX MPUMEPOB, HAYUYHBIX
JI0Ka3aTeNbCTB, COBPEMEHHBIX (haKTOB.

JlaGopaTopHoe 3aHsiTHE - TTOCBSIIIEHO OCBOCHHIO KOHKPETHBIX YMEHHI W HAaBBIKOB U
3aKpEIUICHUIO TOJNYYCHHbIX Ha JIEKIUM 3HAaHUM Ha npaktuke. B maboparopHbix paborax
OCYIIECTBIISIETCS. HMHTETpalysi TEOPETUKO-METOJOJIOTUYECKUX 3HAHUM C MPaKTUYECKUMU
YMEHHSIMH ¥ HaBBIKAMH CTYJEHTOB B yCIOBHUSIX TOW WM MHOW CTEMEHHU OJIM30CTH K pearbHOU
podecCHOHATEHOM JIeATEIIBHOCTH.

KoncynbTanum — BujJ ydeOHBIX 3aHATUN, SBISIOMIUNCS OAHON W3 (GOPM KOHTPOJISI
CaMOCTOSITCIIGHOM ~ paboOTBl  CTyJAeHTOB. Ha KOHCyJNbTalMsX IO MPOChOE CTYACHTOB
paccmaTpuBaloTcs HauOoliee CIOKHBIE MOMEHTBHI TPU OCBOCHMHM MaTepuaia UCIUIUIUHBI,
npenoaaBaTeijib OTBCYACT Ha BOIIPOCHI CTYACHTOB, KOTOPBLIC BO3HUKAIOT Yy HHUX B IPONECCE
CaMOCTOSITENIbHOM pabOTHI.

B npornecce o0yueHus: NCHOB3YIOTCS CAEAYIONUE TEXHOIOIMH 3JIEKTPOHHOTO 00y4YeHUs
Y AUCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHHU:



OnexkTpoHHBI yueOHbIH Kypc «Heopranuyeckas xumus» B LMS  DnexkTpoHHBIH
yauBepcuteT Moodle Spl'Y, B koTopom:

- TpEACTaBJICHBl 3aJaHus JJIsI CAMOCTOATENBHOM paboThl OO0ydYaromuxcs IO TeMaMm
JTVCLUIUIMHBL,

- OCYLIECTBIJIIETCS  IIPOBEJEHUE  OTHEJIBHBIX MEPONPHUATHI  TEKYLIEro  KOHTPOJIS
yCIIEBAEMOCTH CTY/IEHTOB;

- IpeICTaBJIECHbI TEKCTHI JIEKIUI 110 OTAEIBHBIM TEMAM JUCLIUILINHBL,

- TpeACTaBJIECHBI IPABUIIA TPOXOXKIEHHS TPOMEXYTOUHOM aTTeCTAllK 110 JUCLIUIUIMHE;

- TPEACTaBICH CHHCOK Yy4yeOHOW JHUTEepaTyphl, PEKOMEHIYyeMOH [UIi  OCBOCHHS
JVCLUIUIMHBL,

- mpexacraBieHa HHpopMmanus o (opMe M BpEMEHHM IPOBEACHUS KOHCYJIbTAIMH 10
JUCLUIUIMHE B PEXKUME OHJIAlH;

- mocpenctBoM  (opyma  OCYWIECTBISCTCS CHHXpPOHHOE U (WIHM) ACHHXPOHHOE
B3aUMOJICHCTBHE MEXJIy OOydYaloUIMMHUCA UM TpenojaBaTeleM B paMKaxX H3y4eHHs
JUCLUUTUIAHBL.

6. IlepeyeHb JMIEH3HOHHOIO W (WJIHM) CBOOOJHO PACIPOCTPAHSIEMOI0 NMPOrPAMMHOIO
o0ecrnieyeHusl, MCIIOJb3YeMOI0 IIPH OCYIIEeCTBJIEHHMH O00pa3oBaTe/IbHOr0 Ipolecca 1o
AUCHUILINHE.

B mpomecce ocymiectBieHuss  00pa3oBaTENBHOTO — Tpollecca IO JAUCHUIUIMHE
HCTIONB3YIOTCS:
i (hOpMHUPOBAHKSI MATEPUAIIOB JJIsI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TPOBEACHUS
MIPOMEKYTOYHOM aTTECTAINH, 11 POPMHUPOBAHUS METOINICCKHX MATEPHUAIIOB TI0 JUCITUTLTNHE:
— OIepanMoHHbIe cucTeMbl ceMelicTBa Microsoft Windows;
— mnporpammbl Microsoft Office;
Adobe Acrobat Reader;
— Opay3sepsl Mozilla Firefox, Google Chrome.

7. IlepevyeHb COBpPeMEHHBIX MNPO(ECCHOHAIBHBIX 0a3 JAHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, MCI0JIb3yeMbIX NP OCYLEeCTBJICHUN 00pa30BaTEJBLHOIO MpoLecca 1no
AUCHUILINHE (IPH HEO0OXOAUMOCTH).

B npouiecce ocyecTBiaeHus 00pa30BaTEIBLHOrO MPoLiecca M0 AUCIUILIIMHE UCTIONb3YETCs
ABTOMaTU3UPOBAHHAS O6ubIMoTEeYHO-MH(POPMAIIIOHHAS cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat_find.php.

8. IlepeyeHbr OCHOBHOII W  /[IONMOJIHUTEJbHOW  y4eOHOH JIMTepaTypbl, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTn «MHTepHer» (IpHM HEOOXOAMMOCTH),
PeKOMeHAyeMbIX VIS 0CBOCHUS AU CHMIIIMHBI.

a) OCHOBHAasl JIUTepaTypa:

1. Kasun B.H., Ilnucc E.M., Pycakor A.l.

Kypc ¢pusnueckoit xumuu: yuedbnoe nocooue (rpud YMO). Apocnasns: SApl'Y, 2011. — 36 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100337.pdf

2. dusnyeckast XUMUS: METOJ. YKa3aHUs K JabopatopHoMy npakTukymy / Coct. A. M. I'po6Gos,
B. H. Kazun, E. M. ITnucc, A. B. Cupuk, U. B. Tuxonos; Spoc:x. roc. yH-T, Spocnasns, Apl'Y,
2010.-103 c.

http://www.lib.uniyar.ac.ru/edocs/iuni/20100303.pdf

0) 10MOJIHUTE/IbHAS JIUTEepaTypa:

1. NnnonutoB E.I'., ApremoB A.B., barpakoB B.B.®usnueckas xumus. M3n-Bo: Axanemus,
2005. 448 C.
2. ®opmanbHas KUHETUKA: MeTo. yka3zanus / coct. E. M. ITnuce, A. M. I'po6os, A. B. Cupuk,
. B. Tuxonos, A. U. Pycakos ; fpoci. ['oc. yH-T. - SApocnasinse.: Apl'Y, 2009. 54 c.



http://www.lib.uniyar.ac.ru/edocs/iuni/20090308.pdf

3. Pemienwne 3a1a4 mo Gpu3MvIecKoi XUMHUHU: METO. yka3aHus / cocT. A. M. I'po6os, E. M. ITnucc,
A. B. Cupuk, 1. B. Tuxonos; fApoci. roc. yH-T, Spocnasis, Apl'Y, 2010, 45 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100309.pdf

4. benuk B.B., Kuenckas K.M. ®usndeckas v KOJJIOUIHAS XUMUS: YIEOHUK - 2-€ U3]., CTEPEeo-
tu. - M.: Akagemus, 2006. 288 c. ISBN 5-7695-2804-4.

9. MarepuaJjibHO-TeXHUYeCKas 0a3a, HeoOXoauMasi IVIsl OCylIeCTBJIeHUs 00pa30BaTe/IbHOIO
npouecca no AMCHMINJIHHE

MarepuanbHo-TeXHUYECKass 0a3a, HeOOXOoauMast ISl OCYIIECTBICHHS 00pa30BaTEILHOTO
mporecca Mo AUCIUILTHHE BKIIOYAET B CBOM COCTaB CHECIHABLHBIC TOMEIIICHUSI:

— y4eOHbIC ayIUTOPUH ISl IPOBEJCHHUS 3aHATHI JIEKIIMOHHOTO TUTIA;

— yueOHbIe ayTUTOPUU AJIS IPOBEACHHS J1a00paTOPHBIX padoT;

— yd4eOHbIC ayTUTOPUH JJISl IPOBEJCHHS TPYIIIOBBIX M MHIUBUIAYaTbHBIX KOHCYJIBTALINN;

— y4eOHBbIC ayJAWTOPHH [UISI TIPOBEACHHS TEKYIIETO KOHTPOJSI M TPOMEKYTOUHOM

aTTecTaluy;

— TMOMEIIEHUs AJII CAMOCTOSTENIbHOM paboThI;

— MOMEIEHUsT s XpaHeHHs U TPO(UIAKTUYECKOTO OOCTY)KMBAHUS TEXHUYECKUX

CpencTB O0ydeHHs.

CriennanbHbIE TTOMEIIECHUS YKOMILJICKTOBAHBI CPEICTBAMU OOYUYEHUS, CIYKAIUMHU st
npeAcTaBiIeHUs yueOHO nHbOpMAaIK O0IBIION ayAUTOPHUH.

Jlnst ipoBeieHus1 Tab0opaTOPHBIX pabOT UCTIONB3YIOTCS: LeHTpudyra nadoparopras CM-
6, Bechbl TaOOpaTOpHbIE, pACXOAHBIE U pa3JaTOYHbIe MaTepuaibl U JIp.

[Tomermenust 1Jis CaMOCTOSITENBHON paOOTHl OOYUYAIONIUXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUeHUs: K ceTu «MHTepHeT» M obecrneueHUEM A0CTymna K
3JIEKTPOHHON MH(OpMaMOHHO-00pa3oBaTenbHoM cpeze SApl'Y.

ABTOD:!
[Ipodeccop uncturyra

(dbyHIaMEHTATBHOM U IPUKIIATHON XUMHH,
JL.X.H. B.H. Kazun

O00IHCHOCMb, YYeHas CmeneHd noonuce H.0. Damunus



IIpunioxenne Nel k paGoueil nporpaMme AUCHHUIIIMHBI
«Du3znyeckasi 1 KOJLIOMIHAS XUMHS»

DoH/1 OLICHOYHBIX CPEACTB
JJISl IPOBEACHUs TEKYILIEro KOHTPOJIsl yCIeBaeMOCTH
U IPOMEKYTOYHOH ATTECTALUM CTYACHTOB
10 JMCUHUIIHHE

1. TunoBble KOHTPOJIbHBIC 3aI1aHUS U UHBIC MaTEpHaJIbI,
HUCMOJb3YyEMbIC B MPOLECCE TCKYINEIr0 KOHTPOJIA YCIIEBACMOCTH

1.1. KOHTpOJ’ILHLIe BOIIPOCHI K pa3aejaM 1o TuCumMIilJinHe «Pusnyeckasa H KOJUIOMAHAS
XUMUSA, HCOﬁXOIll/IMbIe AJIA TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

JIumepamypa: Kazun B.H. Kypc duzndeckoit xumun: yue6Hoe mocooue (rpud YMO) / B.H.
Kazun, E.M. Ilnucc, A.W. Pycakos; Spoca. roc. yu-t um. ILI. lemugosa. -SApocnasis: Apl'Y,
2011. 236 c. ISBN 978-5-8397-9787-0. http://www.lib.uniyar.ac.ru/edocs/iuni/20100337.pdf

1. I'a3bI.

[ToaroroButk oTBeTH Ha Borpockl Ne 1-3, C. 25.

Brimoaauts TectoBble 3ananusd. C. 22-24.

2. IlepBblii 3aK0H TepMoAUHAMHUKA. Tepmoxumusi.

OtBeTuTh Ha Bonpockl Ne 1-9. C.47.

Bremonnute TectoBbie 3aganus. C. 44-46.

3. BTopoii 3aK0H TepMOAUHAMMKH. XapaKkTepucTuyeckue (PYHKIUH U TEPMOANHANYECKHUE
MOTEHIMAJIBI.

[ToaroroButk 0TBETHI Ha Botpockl Ne 1-17. C. 92.

Brmmonautek TectoBble 3amanud. C. 89-91.

4. PacTBopsI

[ToaroroButk oTBeTHI Ha Bompockl Ne 1-12. C. 123.

Bremonuute TectoBbie 3aganus. C. 120-123.

5. dnexkTpoxumus.

5.1. PacTBOpBI 3JIEKTPOJIHUTOB.

[ToaroroButk oTBeTHI Ha Borpockl Ne 1-13. C. 157-158.

Brmonuute TectoBbie 3aganus. C. 154-157.

5.2. D1eKTPOaAHBIE MPOLECCHI H JTEKTPOABHKYIIHE CHJIbI.

[ToaroroButk 0TBeTHI Ha Botpockl Ne 1-8. C. 186.

Brmmonaute TecToBble 3amannsa. C. 183-185.

6. XuMHuUyecKkas KHHeTHKA U KAaTaJIu3.

[ToaroroButk oTBeTHI Ha Bompockl Ne 1-17. C. 233.

Brmonuuts TectoBbie 3aganus. C. 229-232.

Koanonanasg xumus

1. OCHOBHBIE TTOHATHUS U OTPEICTICHUS KOJUIOUTHON XUMHUH.

2. lucnepcHOCTh, yCTOMYMBOCTH KOJUTOUIHBIX CUCTEM.

3. Kimaccudukanus KOJUTOUTHBIX CUCTEM.

4. [ToBepXHOCTHOE HATSXKEHUE.

5. YpaBHenue ['n66ca u ero ananus (I0J0KUTENbHASL U OTpULIATENIbHAS aAcOPOLIs).
6. Briusinue TemmepaTypsl U BETHYUHBI aJICOPOUPYEMBIX MOJIEKYJT Ha aICOPOIIHIO.
7. AncopOuus Ha TBEPIOM aJICOPOCHTE U3 PACTBOPOB (AICOPOIHS HETUCCOIMUPYIONIUX BEIIECTB
1 a1copOILUs AIEKTPOIUTOB).

8. CmauunBanue, GroTanusi.



9. DJNEeKTpOKMHETUYECKHE SBICHUS (3IEKTpodope3, IEKTPOOCMOC, MOTEHIMAT OCAXICHHS,
MOTEHIIMAJ MPOTEKaHUs), TPUYMHBI BOSHUKHOBEHUS 3apsia Ha YacTULIAaX TUCIIEPCHOM (a3bl.

10. Ctpoenue ABOMHOTO HOHOTO C0sI (MULIEILIA).

11. JIBa ckauka moTeHnuasna (MOTEHIMAJ CTEHKH, I3€Ta MMOTEHITHAN).

12. ITonyuyeHue KOIIOUIHBIX CUCTEM.

13. Koarysnsiust KOJUTOUIHBIX CUCTEM, 3alllUTa 30J€i OT KOaryJsiuH.

IIpaBujia BeICTABJICHHS OIIEHKH 10 pPe3VJbTAaTaM ONpoca:

- Omauyno BBICTABIIAETCA 3a TOJHBIA OTBET HA IIOCTABJICHHBIM BOIPOC C BKJIIOYECHUEM B
COJepKaHWE OTBETAa COJEPXKaHHs JIEKIUH, MaTepHajoB Y4YEOHHKOB, JIOTIOJHUTEIHLHOU
JIUTEPATyphl 6€3 HABOAAIINX BOIIPOCOB.

- Xopowio BBICTaBIISIETCS 32 MOJHBIN OTBET Ha MOCTABJICHHBIM BOIMPOC B 00bEME JIEKIINH, C
BKJIIOYEHHEM B COJEp)KaHUE OTBETa MaTepHaJoB YYEOHHMKOB C YETKUMH MOJOXKHUTEIbHBIMU
OTBETaMU Ha HaBOJSALINE BOIPOCHI IIPENOAABATENS.

- Yooenemeopumenvno BbICTaBIs€TCA 32 OTBET, B KOTOPOM O3BYUEHO Oo0Jj€e IOJIOBHHBI
TpedyeMoro maTepuaa, ¢ IOJI0KHUTEIbHBIM OTBETOM Ha OOJIBIIYIO YaCTh HABOJASAIINX BOIIPOCOB.

- HeyooenemeopumenvHo BBICTABISIETCA 32 OTBET, B KOTOPOM O3BYYEHO MEHEE I10JIOBHUHBI
TpeOyeMoro MaTepuaia Uil HE 03BYYECHO IJIABHOE B COJEPKAHUU BOIPOCA C OTPUIATEIbHBIMH
OTBETAaMM HA HABOJSIIME BONPOCHl, WM OOydaroUuiics OTKa3alucsi OT OTBeTa 0e3
MPEIBAPUTEIILHOTO OOBSICHEHUS YBAXKHUTEIBHBIX IPUUHH.

[IpaBuia OlleHWBAHU OTYETA 110 Jab0opaTOPHOH paboTe:

- 3aumero BBICTABISETCS 3a TOJIHBIN M MPAaBUILHO O(DOPMIICHHBIM OTYET MO JaOOpaTOPHOH
paboTe B COOTBETCTBUU C TPEOOBAHUAMHU METOANYECKOTO yKazaHus (DPu3nueckass XUMUs: METO/I.
yKa3aHus K JabopaTopHOoMy mpakTukymy / cocT. A. M. I'po6os, B. H. Kaszun, E. M. ITnucc, A. B.
Cupuxk, U. B. Tuxonos; Spoci. roc. yH-T, Spocnasins, SApl'Y, 2010. 103 c.).

- He 3aumeno BBICTABISIETCS 32 HEMOJHBIM WM HEMPAaBHIBLHO O(OPMIIEHHBIH OTYET IO
n1a0opaTOpHO paboTe B COOTBETCTBUU C TPEOOBAHUSIMU METOMUECKOro yKazaHus (Pusndeckas
XMMUS: METOZl. YKa3aHHUs K JaboparopHOMY HpakTUKyMy / cocT. A. M. I'po6os, B. H. Ka3zun, E.
M. Ilnucc, A. B. Cupuk, U. B. Tuxonos; Spocin. roc. yH-T, Apocnasns, SApl'Y, 2010. 103 c.).

3anaHus 1S CAMOCTOSITEJILHOM PadoThI

le/IMepr TEeCTOBBLIX 3aJaHMI JIs1 MPpOBECACHUSA l'[pOMQ?KyTO‘-IHOifI aTrTrecTanmu 1mo
TEMaM pa3aejoB:

TecToBoe 3aganue Kk pazaeny «UneajbHble U peajibHble Fa3bDy
Buvioepume 00un npagunvuviii omeem
1. MaTtemaTn4eckoe BbIpa:keHHe 3aKOHA AMara:

A.pV =nRT.
b. p1Vi=p2Va.
B. posu. = Zpi.
I'. Voo = ZVi

2. CneacrBue u3 3akoHa JlajbToHA:
A. Vin =2,24x10 M3 /Mob.
b. pi= Ni X poom.
B. pV = const.
I'. Vi=Ni x Voo,
3. YpaBHeHHE COCTOSIHUSA UAeAJIbHOIO0 ra3a:
A. pV/T = const.



B. VI/Ti= V2/Ta.
B. piV1/Ti = p2V2/Ta.
I'.pV =nRT.
4. 3akon boins-Mapuorra:
A. Tlpu mOCTOSTHHOM JaBJICHUH 00BEM Ta3a U3MEHSIETCS MPOMOPIIMOHAIBHO €T0 TeMIIepaType.
B. Onua Mous J1r000r0 ra3a Bceraa 3aHUMaeT OIUH U TOT JKe 00BEM.
B. Ilpu nocTosiHHOMN Temmepatype 00beM raza 00paTHO NPOMOPLHUOHATIBHO €T0 JaBICHHIO.
I'' B paBHbIXx O0BbeMax pa3aMYHBIX Ta30B MPH OJMWHAKOBBIX TeMIlepaType M JaBJICHUU
COJIEP/KUTCS OJTMHAKOBOE YUCIIO MOJIEKYJI.
5. MaTtemaTuyeckoe Bbipa:kenune 3akona I'eii-JIoccaka:

A.pV =nRT.
Bb. Vi/Ti=V2/Ta.
B. pi1Vi=p2Va.

I'. p1tVi/T1 = p2V2/Ta.

Buvioepume neckonvko npasuibHbvlx 0meemos

1. YHuBepcaJbHas ra3opasi nocrossiHas (R) Mo:xxeT uMeTh pa3MepHOCTh:
A. Jxxkr ' xK ' xmomnp ™.
B. armxinxK ' xmoms ™.
B. JIxxK-'xmomp ™.
I'. JxxxrxK'xmomp ™.
H. xanxK'xmoms™.

2. CBolicTBa NI€AJBLHOTO ra3a:
A. He nmeer 3anaxa.
Bb. O6vem Mostekys1 6ECKOHEUHO MaJl.
B. HeorpanndeHHO pacTBOpSIETCS B BOJE.
I'. Monekynbl He B3aUMOJEHCTBYIOT MEXAY COOOA.

3. MaTtemaTu4eckoe BbIpakeHHe 00beIMHEHHOT0 Fa30BOr0 3aKOHA:

A.pV =nRT.
B. pV/T = const.
B. p1Vi=p2Va.

. piVi/Ti=p2Va/Ta.
4. MaremaTu4eckoe BbIpakeHue 3akoHa boisis-Mapuorra:
A. V/T = const.
b. p1Vi=p2Va.
B. Vi/T1 = V2/Ta.
I'. pV = const.
.V o 1/p.
E.VouT.
5. MoabHas g0 (Ni) onpeneJisieTcsi COOTHOLLIEHHEM:
A. Ni = m/M.
B. Ni = ni/Zni.
B.Ni=V/Vm.
I'. Ni = %mo./100.

Yemanoeume coomeemcmeue

I. HopmaJsibHbIe (CTAHAAPTHBIE) YCJIOBHS: Beauvunsbi:
1. Temnepatypa. A. T =298K.
2. JlaBneHue. Bb. p = 100xkI]a.
B. T =25°C.

I'. p="760 mm.pT.CT.
J. T =273K.



II. O6beKT:
1. U neannHEbIH Tas3.
2. N neanpHast ra3oBasi CMECh.

III. PeanbHble ra3bl MNOAUYHMHSAIOTCS
CJIeAyIOUIUX YCI0BUSIX:

1. Temnepatypa

2. JlaBneHue

IV.T'a3z0BbIe 3aKOHBI:

1. 3akon I'eii-JTroccaka p
2. 3axoH boins-Mapuorra

E.P=1latm.

3aKOHBI:

A. 3akoH Amara.

b. 3akon boiing-Mapuorra.
B. 3akon I'eii-JIroccaka.
I'. 3akon /lansTOHA.
. 3axon ABorajpo.
YPABHEHHUIO COCTOSIHUSI H/IeaJbHOI0 ra3a mnpu

A. Bricokoe maBieHue.
b. Huzkas temnieparypa.

B.p— 0.
I'. T=273K.

. Bricokas temnepatypa.

E. p = latm.

I'paduyeckne popmbl npeacTaBIeHUus :

T=const

V. IlapameTpbl COCTOAHUSA

1. Temneparypa.
2. laBnenue.
3. O6wem.

IIpaBujia BbICTABJIEHHS OIIEHKH 32 TECTOBbIE 3aIAHUS

Enununs! usmMepeHusi B

\Y

B

A%

p=const

273 T,K

MexayHapoaHoii cucreme equaun (CH):
A. aTm.
b. .

B. KenbBun (K).
M,

I.
A
E

o

I1

C

a

b

[Ipu HanmucaHWW KOHTPOJBHOM pPAaOOTHI OIEHKA BBICTABIACTCS CIEAYIOUIMM 00pa3zoM

(KoMM4YecTBO BEPHBIX OTBETOB):
86-100%%- oTiruHO (3a4eT)
71-85%%- xopomio (3auer)

55-70%%- y1OBIETBOPUTENHHO (3a4ET)
MeHee 55% - Hey10BIETBOPUTENIBHO (HE3aueT)



2. Cnmcox BONPOCOB M (MJIH) 3aAaHNM 1151 IPOBeIeHUsI IPOMEKYTOYHOM aTTecTANMI
Cnucok 3agaHuil K 3a4eTy

3ayeT BLICTABIAETCS npu HaJIU4Iuu CpeaHCTO 6aJ1a Mo TCKyIIHWM OILCHKaM, II0
pe3yapTaTaM 3allUIIeHHBIX JIA0OPAaTOPHBIX pabOT M o0eceloBaHUsS CO CTYACHTOM IO TeMam

Kypca:

Cnucok BOIPOCOB K 324eTY

1.3ak0HBI UACaATBLHBIX Ta30B. Y HUBEpCAbHAS Ta30Basi MOCTOsIHHASA. Ee pu3udeckuii CMBICII.

2. IloHATHs 0 MapuMagIbHOM JABJICHWHM U MapiuaibHOM oObeme. 3akoHbl JlanpToHa M Amara,
CIIEJICTBUS U3 HUX.

3. PeanpHbie raszpl. OTKIOHEHUS PEABbHBIX Ta30B OT 3aKOHOB HJACAIBHBIX Ia30B. YPaBHEHHE
Ban-nep-Baasnsca.

4. OCHOBHBIE TTOHATHS TEPMOANHAMUKH. Teriora u padora.

5. @®opmymupoBku U ypaBHeHMs | Havana TepmoaMHAMHMKH, npuMeHeHue [ Hadana
TEPMOJIMHAMUKH B OMOJIOTHU.

6. BHyTpeHHsI SHEPrus U SHTAIbIMSL.

7. PaboTa pacmmpeHust naeaabHbIX Ia30B IPU PA3IUYHBIX YCIOBUSIX.

8. TerutoBoil 3P PeKT peakuu Mpu MOCTOSHHOM JaBICHUU U TIPHU MOCTOSHHOM oObeme. CBs3b
Qp u Qv.

9. Pacuet cranmapTHOro TerioBoro 3¢dexra XuMUYECKUX peakIMii IO TerIoTaM oOpa3oBaHUs
U CTOPAHHUS.

10. TemmoemkocThb. CBs13b Cp u Cy.

11. ®opmynupoBku 1 ypaBHeHus Il Hauana TepMOIMHAMUKH.

12. PaBHOBECHBIE U OOpAaTUMBbIE POLIECCHI, UX CBOICTBA.

13. DuTponus. 3MeHeHre SHTPOITMU B 0OPAaTHUMBIX 1 HEOOPATUMBIX MTPOIECCaX.

14. ®usnuecknii cmpica 3HTponuu. Popmyna boaeimana. Cratuctuyeckas npupona Il Hagana
TEPMOAMHAMUKH.

15. Oneprus I'enpmronsla, €€ N3MEHEHNE KaK KPUTEPUI HAIIPABIICHUS NMPOLIECCOB M COCTOSTHUSA
paBHOBECHS.

16. Dueprus ['mbG6ca, ee M3MEHEHHE KaK KPUTEPHH HAMpaBiIeHHs IPOLECCOB U COCTOSHUSA
paBHOBECHS.

17. YpaBuenue ['u66ca-I'enpmrombiia.

18. 3aBucumMocTh n3MeHeHus sHeprun [ mo0Oca OT TeMnepaTypsl.

19. Xumuueckuil moteHMan — Haubosee oOIUI KpUTEpUid CaMOIIPOU3BOJIBHOCTH MPOTEKAHUS
mporecca.

20. Koncranra paBHoBecusi. CIocoObI €€ BhIpaXKEeHHUSI.

21. YpaBHEHHE U30TEPMbl XUMUYECKON PEAKIIIH.

22. PeanbHble cucteMsbl. JIeTyuecTb, aKTUBHOCTh, KOO(P(MHUIIMEHT aKTHBHOCTH.

23. VYpaBHeHHE W30TEpMbI W M300apbl XUMHUYECKOW peakuuu. [uddepeHnmanpaoe wu
HHTETPaJIbHOE BBIPAKCHMUS.

24. Metozpl pacueTa CTaHJApTHOTO U3MeHeHus 3Hepruu ['mboca.

25. llpumenenue Il Hayana TepMOAMHAMUKY B OMOJIOTHH.

26. 3axkoH Payns. neanbHble pacTBOPBHI.

27. IlonokuTenbHbIE U OTPULIATENBHBIE OTKJIOHEHUS OT 3aKOHA Payiist 1 uX NpUYMHBIL.

28. 3axonsl KoHoBasioBa. A3€0TpOIHBIE CMECH.

29. Buapl auarpaMm “‘cocTaB-TeMIIepaTypa KUIEHUs U “COCTaB-JaBJICHUE .

30. luarpammsl “‘cocTtaB-Temriepatrypa kunenus” . JAuctuuisiuus. Pektuduxarms.

31. Cmecn 1ByX B3aUMHO HEpPAaCTBOPUMBIX MXHUAKOCTEH. JlaBileHHWE HACBIILIEHHOTO Mapa u
TEMIEPATypbl KUIIEHUS TakuX cmeceil. [leperonka ¢ BOASHBIM apoOM.



32. PacTBOpUMOCTb I'a30B B JKUJIKOCTSX. 3aKoH I'eHpu.

33. Ocmoc. OcMOTHYECKOE JaBJIEHUE.

34. 3akoH pacnpenenenust Hepucra. IIpoueccel skcTpakiuy.

35. TemmnepaTypa 3aMep3aHusi pa30aBICHHBIX PACTBOPOB.

36. Temneparypa KuneHHus pa30aBICHHBIX PaCTBOPOB.

37. Kpuockonus u 30ynuockonusi. KommratuBHble CBOHCTBA PaCTBOPOB.

38. OcHOBHBIE MOJIOKEHUS TEOPUHN DIEKTPOIUTHUECKOHN quccouuanuu Appennyca. I'naparanus
U COJbBATaIs HOHOB B pacTBope. CTeneHb qUCCOLMALUN.

39. TepmonuHaMudeckasi, YCIOBHass KOHCTaHTBI AMCCOIUAIMHN CIA00TO AJIEKTPOJIUTA. 3aKOH
pazBenenust OcTBaiba.

40. OcHOBBI TeopHHM CHJIBHBIX 3nekTponutoB Jlebas u I'tokkens. Kartadopermueckoe wu
pellakcaioHHOE TOPMOYKEHHE.

4]1. Tlonstue 00 aKTUBHOCTSAX 3JIEKTPOJIMTOB M MOHOB, KOX(PQHUIMEHTaX aKTUBHOCTU. MoHHAs
CHJIa paCTBOPOB.

42. Bonopoanslii mokasatens. bydepnsie pactBopsl u OydepHas eMKOCTb.

43. AGCOJIIOTHBIE CKOPOCTH JBMKEHHUSI HOHOB. Umcia nmepeHoca.

44. VYnenbHas AIIEKTPONPOBOJHOCTb. 3aBUCUMOCTb YAEIBHOW 3JIEKTPONPOBOJHOCTU OT
KOHIIEHTPALUH, [TOJIBUKHOCTH HOHOB U TEMIIEPATYPHI.

45.OKBUBaJIEHTHAS JIEKTPOIPOBOAHOCTD U 3aBUCUMOCTD €€ OT KOHLIEHTPALUK U TEMIIEPATYPHI.
46. ITonBuxHOCTh HOHOB. 3akoH Konbpayia.

47. KonnykromeTpus.

48. TanpBanmueckuii snemeHT. CKaykyd MOTEHIMAla Ha rpaHune paszaena (a3. [IpudauHb
BO3HHUKHOBEHHS Pa3HOCTH NTOTEHLIUAJIOB.

49. JIBoitHoi#1 anekTpuueckuii cioit. J{uddy3Hbrii moTeHmma.

50. DnexTpoAHbIM MOTEHIMAN. THUIIbI JIEKTPOAOB.

51. ®opmyna Hepacra mna DJAC u 57AEKTPOAHBIX MOTCHIIMAIOB. BOMOPOIHBIN AIEKTPOSI.
CrannapTHbI€ AJIEKTPOAHbIE TOTEHIHAIBI.

52. Dnektponbl cpaBHeHus. M3mepenne D/1C.

53. KoHLEHTpalMOHHbIE 3JIEMEHTHI.

54. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE 3JIEKTPObI U LIEMH. XUHIUIPOHHBIN 3JEKTPO.

55. Ilorenumomerpus. [loreHnnomerpruyeckoe TuTpoBanue. CTEKISHHBIN JIEKTPOLL.

56. CkopocTh xuMuyeckux peaxkiuil. CpeaHsisi U MUCTUHHAs CKOPOCTU. 3aKOH JEHCTBYIOIIHX
Mmacc. KoncranTa ckopoctu.

57. MoueKyJIIpHOCTh U NOPSANOK peakiuu. KnHernueckoe ypaBHEHHE 1-TO mopsiiaka, Nepuoj
noJrypacrnaja.

58. Kunernueckue ypaBHeHus 2-ro U HyjeBoro nopsjakos. Ilepuoxa nonypacnana.

59. Metoab! onpezieeHuss KOHCTaHThl CKOPOCTH U MOPSAKA PEaKIUH.

60. BnusHue Temmeparypbl Ha KOHCTAaHTY CKOPOCTH XMMMYECKHUX peakuuil. TemmnepaTypHblit
ko3 uuuent. [Ipasuno Bant-I'opda. Ypasuenue Yppenuyca.

61. Teopust akTUBHBIX coyJapeHuUN. BepoATHOCTHBI WM cTepuueckuil (axTop. OHeprus
aKTUBalMU. VICTOUHUKY aKTUBALIUH.

62. OCHOBHBIC THITBI CJIOXHBIX pEaKUWil: oOpaTHMble, TMapajuleTbHbIE, MOCIENIOBATEIbHBIE U
COIPSDKEHHBIE.

63. LlenHbple peakuy U MX MexaHu3MbI (Ha mpumepe cuate3a HCl), 3apoxkneHre noOphIB memy.
64. ®oroxummuueckue peakuu. @OoToOXMMHUYECKHE 3aKOHbI. KBaHTOBBIN BBIXOJ peaKLUy.

65. Kuneruka rereporeHHbBIX mporeccoB. OCHOBHBbIE TOHATHS KaTanu3a. lIpencraBieHue o
MeXaHu3Me JIeHCTBHS KaTannu3aTopoB. THIIbI KaTanu3a.

66. OCHOBHbIE MOHATHUS U ONPENIEICHHS KOJUIOUAHON XUMHUU.

67. lucriepcHOCTb, YCTOWYMBOCTD KOJJIOMTHBIX CUCTEM.

68. Kimaccudukamus KOJIOUTHBIX CHCTEM.

69. [loBepXHOCTHOE HATSKEHUE.

70. YpaBHenue I'n66ca u ero ananu3 (OJ0KUTENbHASA U OTpULIATENbHAS aAcOpOLKs).



71. BnusiHre TeMIepaTyphl B BETUYHHBI ICOPOUPYEMBIX MOJIEKYJI Ha aICOPOIIHIO.

72. ApcopOuusi Ha TBEpAOM aJACOpPOCHTE W3 PAcCTBOPOB (aacOpOIHs HEIUCCOIUUPYIOIMIHNX
BEIIECTB M aJICOPOIIHSI SJICKTPOIHUTOB).

73. CmauuBanue, QoTamus.

7.4. DnekTpoKMHETHYECKUEe SBJICHHS (dIEKTpodopes3, IIEKTPOOCMOC, MOTCHIMAN OCAXKICHUS,
MOTEHITMAJ MPOTEKAHMS ), TPUIMHBI BOSHUKHOBEHHMSI 3apsija Ha YaCTUIAX AUCTICPCHOU (Da3bl.

75. CtpoeHue ABOMHOTO MOHOTO C10s (MULIEILIA).

76. JIBa ckauka moTeHnuana (MOTeHIMA CTEHKH, 13€Ta MMOTEHITAAN).

77. Ilomy4yeHne KOJUTOUIHBIX CUCTEM.

78. Koarynamusi KOJUIOMAHBIX CUCTEM, 3alllUTa 30J1€i OT KOaryJisilyH.

IIpaBujia BeICTABJICHHS OIIEHKH HA 3a4eTe:

VY CTHBIN OTBET CTYZICHTA Ha 3a4ETe OLICHUBACTCS 10 2-X 0a/UThHOM CHCTEME.

OTMETKA «3aYTCHOY CTABUTCS, CCIIH:

- 3HAHUA OTJIWYAIOTCS TJIYOMHOH ©  COAEP)KATEeIbHOCTBIO, JACTCS  TOJHBIN
HCUYEPHBIBAIOIININ OTBET, KAK HA OCHOBHBIE BOIIPOCHI K 3a4€TY, TaK U HA JOMOJHUTEIbHBIC,

- CTYJEHT CBOOO/THO BJIa/ICET HAYYHOM TEPMUHOJIOTHEH;

- OTBET CTYJIEHTa CTPYKTYPUPOBaH, COJCPXKHUT aHAINU3 CYLIECTBYIOUIUX TEOPUH,
Hay4HBIX IIIKOJI, HAITPaBJICHUH U UX aBTOPOB;

- OTBET CTYJIEHTA JIOTUYHO W JOKA3aTeIbHO PAaCKPBIBACT MPOOIEMY, IPEUIOKCHHYIO IS
perieHus;

- OTBET CTYJICHTA XapaKTepU3yeTcs TIyOWHOM, MOJHOTOW U HE COACPKHUT (PAKTHUIESCKHUX
OIIHOOK;

- OTBET CTYJEHTa WUTIOCTPUPYETCS MPUMEpaMu, B TOM YHCIIe U3 COOCTBEHHON Hay4YHO-
HCCICOBATCIBLCKON IEATCIBEHOCTH,

- CTYIOEHT JAEMOHCTPUPYET YMEHHE apryMEHTUPOBAHO BECTH [HAJIOT U HAYYHYIO
JTUCKYCCHIO;

- CTYJEHT JAEMOHCTPUPYET HAaBBIKM IMOUCKAa M 00pabOTKH HaydHON HHoOpManuu u
SKCTIEPUMEHTAJIbHBIX TaHHBIX.

OTMETKA «HE3AUTEHOY» CTABUTCS, €CIIH:

- OTBET CTyAeHTa OOHAPYXXWJ HE3HAHWE WJIM HEMOHMMAaHHUE CYIIHOCTHOM YacTH
THACIUATUIMHEL

- Co/IepKaHME BOIIPOCOB HE PACKPBITO, JOIMYCKAIOTCS CYIIECTBEHHBIC (DaKTHUECKUE
OIIMOKH, KOTOPBIE CTYACHT HE MOXET HUCTIPABUTh CAMOCTOSITENIHLHO;

- Ha OOJBINYI0 YacTh JOMOJHHUTEIBHBIX BOIPOCOB IO COJICPKAHUIO 3a4eTa CTYACHT
3aTpyIHSETCS 1aTh OTBET WJIM HE JaeT BEPHBIX OTBETOB;

- CTyAICHT HE€ JEMOHCTPHUPYET HABBIKM IOHMCKAa M O0OpabOTKM HayyHOW HMHpOpMaLuU U
JKCIIEPUMEHTAIbHBIX TaHHBIX.




IIpunioxenne Ne2 k paboueil nporpaMme AUCHHUIIMHBI
«Puznyeckass U KOJNLJIOMIHAS XUMHUS»

MeToauuyecKkue YKazaHus QJIs CTYACHTOB IO OCBOCHUIO THUCHUIIJIMHDBI

OcHoBHOI (opMOHi H3IOKEHUS yueOHOro mMarepuaia mo aucuuruinHe «dusnyeckas u
KOJUIOMJIHAs XUMUS» SBJSIOTCS Jekuuu. I[lo BceM TemaMm mpeaycCMOTpeHBl JiabopaTOpHbIE
3aHATUS, Ha KOTOPBIX TMPOUCXOJUT 3aKpEIUICHHWE JIEKIIMOHHOIO MaTepualia IMyTeM
MPAKTUYECKOr0 MPUMEHEHHsI €r0 MPU U3YUYEHUH KaueCTBEHHOTO M KOJUYECTBEHHOT'O COCTaBa
BEIIECTBA.

Jljisg ycrenrtHoro OCBOEHHUSI JUCUUIUIMHBI OYeHb BaKHA IpeABApUTENbHAs MOJITOTOBKA
CTYJIEHTOB K J1abOpaTOpHBIM 3aHATHAM. [lodTOMy B Tmpolecce HW3YYCHHs JAUCIUTLIIMHBI
PEKOMEHIyEeTCsl PEryJspHOE MOBTOPEHHE MPOMIEHHOr0 JEKIMOHHOrO Marepuana. Matepuad,
3aKOHCIIEKTHUPOBAHHBIA HA JIEKIUAX, HEOOXOAMMO JoMa eIme pa3 mpopadaTeiBaTh W TpHU
HE0OXOUMOCTH JOTONHATh HH(pOpManuen, MOJy4YeHHOW Ha KOHCYJbTAIMsX, J1a00paTOPHBIX
3aHATHUSX WIN U3 y4eOHOU JTUTEepaTyPHL.

Bonwioe BHUMaHWE JOMKHO OBITH yIENEHO BBIMIOJHEHUIO aoMaiiHed paboTel. B
KauecTBE 3aJaHUil N1 CAaMOCTOSITENILHOW paboOThI IoMa CTyACHTaM Ipeaaraercss opopmiIeHne
OCHOBHOM dYacTH JabopaTOpHOH pabOThl COTJIaCHO METOJAMYECKHM yKa3aHusM pabdore
(Duznyeckast XUMHsI: METOJI. yKa3aHH K JJabopaTopHOMY HpakTukymy / coct. A. M. I'po6os, B.
H. Ka3zun, E. M. Ilmucc, A. B. Cupuk, U. B. Tuxonos; Spocn. roc. yu-t, Apocnasib, Apl'Y,
2010, 103 c.).

JI71st MOATOTOBKM TEOPETHUUECKOr0 MaTepuaia OOJbIIoe 3HAaUeHHE UMEIOT JINTEpaTypHbIe
HWCTOYHUKU:

1. Kasun B.H. Kypc ¢usndeckoit xumun: yuedbnoe nmocodue (rpudp YMO) / B.H. Kazun, E.M.
ITmuce, A.H. Pycakos; fpoci. roc. yH-T uMm. IL.I". Jlemunosa. -SApocnasns: Apl'Y, 2011. 236 c.
ISBN 978-5-8397-9787-0.

http://www.lib.uniyar.ac.ru/edocs/iuni/20100337.pdf

2. UnmonutoB E.I'., ApremoB A.B., barpakos B,B. ®usnueckas xumus M3n-Bo: Axanemus,
2005. 448 c. ISBN 5-7695-1456-6.

3. ®opmanbHas KWHETHKA: MEeTO. yka3zaHus / coctT. E. M. Ilimucc, A. M. I'po6oB, A. B. Cupuk,
. B. Tuxonos, A. 1. Pycaxos ; Spocin. I'oc. yH-T. - Spocnasns.: SApl'Y, 2009. 54 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090308.pdf

4. Pemenue 3a1a4 1o (Gpu3MUECKOi XUMUU: METOJI. yKazaHus / cocT. A. M. I'po6os, E. M. Ilnucc,
A. B. Cupuxk, U. B. Tuxonos; fpocin. roc. yH-T, Apocnasns, Apl'Y, 2010, 45 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100309.pdf

5. benmuk B.B., Kuenckas K.W. ®usnueckas M KOJUIOWIHAS XUMHS: YICOHHK - 2-€ U3]I., CTEPEO-
il - M.: Akagemus, 2006. 288 c. ISBN 5-7695-2804-4.

Jliss TpOBEpKHM M KOHTPOJS YCBOCHUS TEOPETHYECKOTO Marepuaia, MPUOOPETCHHBIX
MMPAaKTUYCCKHUX HABBIKOB pa6OTBI B TCUYCHUC O6y‘~I€HI/I$I MMPOBOOATCA MCPOIIPUATHA TCKYHICﬁ
aTTeCTallid B BHUJC KOHTPOJIbHBIX 3aJaHuil. Takke MNPOBOAATCA KOHCYJIbTAlMK (TpU
HEO0OXOUMOCTH) MO Pa30opy 3aJaHuil JUIsl CaMOCTOSITCILHOW pPabOThI, KOTOPHIC BBI3BAIN
3aTpyAHCHUSI.

B KOHIC CEMECTpA M3YUCHUA AUCHUILIMHBI CTYACHTBI CAAIOT 3a4CT. 3ayeTr BBICTABIISIETCS
0 UTOraM co0eceI0OBaHMUS.

OcCBOHUTE BOIIPOCHI, HU3JIaraCMbIC B HNPOLCCCC U3YUYCHHA AUCHUITJIMHBI dusuueckas u
KOJUIOMIHAS XUMHUSD) CAMOCTOSITENIFHO CTYJIEHTY KpaifHe CJI0XKHO. DTO CBS3aHO CO CIOXHOCTBIO
M3ydaeMoro MaTepuaa u 0ospmmmM 00beMoM J1aboparopHoro Kypcea. [loaTomy mocemenne Beex
ayJUTOPHBIX 3aHITHHU SBJISICTCS] COBEPIICHHO HEOOXOMMBIM.





