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1. Ilesin ocBOEHUsI AN CHMUIIIMHBI

Henamu ocBoenust qucuuiuivHbl «Heopranudeckas XuMusy sBISIOTCA: (POPMUPOBAHUE
(GyHIaMEHTAIBHBIX 3HAaHUM 1O OOWel M HEeopraHMYecKkod XHUMHHM, YMEHUH W HaBBIKOB
JKCIEPUMEHTAIbHON paboThl. JlaHHBI Kypc BbIPAOaThIBAET y CTYAEHTOB COBPEMEHHBIE
IIPEACTABIICHUS] O B3aUMOCBSA3U CTPOEHUS M CBOMCTB XMMHYECKHUX BEILECTB, 3aKOHOMEPHOCTSX
IIPOTCKaHUSI XUMUYECKUX MTPOLIECCOB, HAYYHBIX TEOPHUAX, XUMUYECKUX NPEBPALECHUAX BEIIECTB
B OKpYKaroIlEH cpere.

2. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Juctunmaa «Heoprannyeckass XUMHUsS» OTHOCHTCS K oOs3arenbHOM vacTu broka 1
(b1.0.28).

Jlnst oCcBOEHHWs JaHHOW NHMCIMIUIMHBI CTYACHTBHI JOJDKHBI BIIQJIETh MaTeMaTHYECKUM
anmnaparoM, yMeTb pellaTb OCHOBHBIC THIIBI YPAaBHEHWM, IPUMEHATH IIPUEMBbl CPaBHEHUS,
aHajgu3a W CHUHTE3a, OOBACHEHHS MPUYMHHO-CICACTBEHHBIX CBS3€i, O0O0OIIECHUs, WMETh
HpeIICTaBJIeHI/IG 06 OCHOBHBIX XUMHWUYCCKUX IMMOHATHUAX U 3aKOHAX.

[Tomyuennsie B Kypce «Heopranmdeckas XvMHsS» 3HAHHS HEOOXOAWMBI JJI W3yYCHHS
MOCIICAYIOMUX TUCHUIUTHH («AHaIUTHYEeCKas XUMEsy, «Oprannueckas XuMus», «Duzndeckas
XUMHUS U METONIbl aHanu3a», «buoxumus», «l'eoxumus u reopus3nKa OKPYKAIOUIEH Cpembl»,
«I'uapoxumus» W Ap.), BBITOJHEHUS BBIMTYCKHBIX KBAIM(UKAIIMOHHBIX paboT, a Taioke s
MIPOJIOJKEHUST OOYUEHHsI B MarucTparype Mo HarpaBIeHUIO0 « DKOJIOTHS U TPUPOIOTIONH30BAHHE).

3. [Inannpyemble pe3yabTaThbl 00y4eHHUs 110 JUCHUILUIMHE, COOTHECEHHbIE C IVIAaHMPYeMbIMH
pe3yJIbTaTaMH O0CBOCHHS 00pa30BaTeJIbHOM NPOrPaMMbl

[Iponiecc n3yueHus: QUCLUIUIMHBI HalpaBieH Ha (POPMUPOBAHHE CIEAYIOLIUX JIEMEHTOB
xkomnereHmii B coorserctBuu ¢ ®I'OC BO, OOIT BO u npuoGpereHus CleayomuX 3HAHHM,
YMEHM, HAaBBIKOB U (UJIM) ONBITA JESTEIbHOCTH:

dopmupyemas HNupuxarop
KOMIeTeH s JOCTHKEHHU ST Ilepeuensn
(kom m KOMIIeTeHIIN U ILIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH st
dopmyanpoBka) (xon u popmyMpoBKa)

ObmenpodeccuoHaIbHbIe KOMIIETEHIIUA

OIIK-1 OIIK-1.3 3HaTh:

Cnocoben npumenste | [Ipumensier 6a3oBble - OCHOBHBIE TIOHSTHS U 3aKOHBI, IPUMEHSIEMEIE B
0a30BBIE 3HAHUS 3HaHUS XUMUU MPU XUMMWH;

(dyHIaMEHTaTbHBIX MIPOBEICHUU XUMHUKO- - usudeckre BeIMYUHBI (M SAMHUIBI UX
pa3menoB HayK O AHAJTUTUYECKUX WU3MEPEHNs ), UCTIONB3YIOIIUECS IS PEIICHHS
3eMile, €CTECTBEHHO- | MCCIEIOBAaHUI B XAMUYECKHX 3a]1a4;

HAy4HOTO U 00J1aCTH DKOJIIOTHHU U - OCHOBHBIE METOJIUKU U MIPUEMBI PEIICHUS
MaTeMaTHYeCKOI0 MIPUPOAOTIONH30BAHUS. AKCTIEPUMEHTAIBHBIX ¥ TEOPETHUECKHX 337139,
IIAKIIOB TIPH PEIICHIH - pOJIb XUMUYECKUX JIEMEHTOB M X COCTUHEHUN B
3a1a4 B 00acTH OKpY’Kalolleh cpene;

9KOJIOTUHU U - XUMHYECKHE CBOMCTBA, CTPOCHUE, HICTOYHUKH U
MIPUPOJIOTIONB30BAHHS CIOCOOBI TIOTYYEeHUSI OCHOBHBIX KJIaCCOB

HEOPTaHWYIECKUX BEIIECTB, TeHETHIECKYIO CBA3b
MEX]ly HUMU;

- OCHOBHBIE THITBI 000PYI0BaHUs, IPUMEHIEMOTO B
XUMHYIECKOH T1ab0paTopuu;

- MpaBUJIa TEXHUKU 0€30IIaCHOCTH MPH padboTe ¢
XUMHUYECKUMU BEIIECTBAMU B JIA0OPATOPUH U B
TIOJIEBBIX YCIOBHUSX.

Ymern:

- MPOTHO3UPOBATH Y aHAIM3UPOBATH CBOWCTBA
XUMHUYECKHUX COEIMHEHUH B CONOCTABICHNUH C MX




CTPOCHHUEM;
- COCTaBIJIATh yPaBHEHUS XUMUYECKIX PEaKIIH,
pelaTh 3a/1a91 10 XUMHYECKUM (opMylaM U
YpaBHEHUSM;

- IOTUYE€CKH 000CHOBBIBATh B3AUMOCBSI3b
(hmM3nYeCcKrX BETMYHH, HA OCHOBAaHWHU KOTOPBIX
IIPOBOASTCS pacUYEThL;

- MPOTHO3UPOBATH BO3MOXKHBIC MOCIICIACTBHS
JEHCTBHS XUMHUECKHUX BEIIECTB Ha YEIIOBEKA U
OKPY’KaIOIIYIO CpeLy.

Buaaaers HaBbIKAMU:

- 00palIeHus: ¢ XHMUYECKIMH PEaKTHBAMH U
COBPEMEHHBIM J1a00PaTOPHEIM 000pYIOBAHHUEM;
- IPUTOTOBJICHUS] PACTBOPOB C 3aJaHHOMN
KOHIICHTpAIUEH;

- BBITIOJTHEHHSI XUMHYECKOTO IKCTIEPIMEHTA C
COOTIOIEHNEM TTPaBMJI TEXHUKH O€30TaCHOCTH.

OIIK-6

Cnocoben
MIPOEKTHUPOBATH,
MIPECTaBIATD,
3alUINATh U
pactpoCTpaHsITh
pe3ynbTaThl CBOEH
npoheCCHOHATLHON U
HayYHO-
HCCIeI0BATENhCKOM
JIeSTEeIHLHOCTH.

OIIK-6.1
IIpencrasnsier
pe3ysbTaThl CBOEH
poeCCHOHATILHON U
HAy4HO-
HACCJICIOBATEIIECKOM
JCATCIIBHOCTHU B BUIC
OTYeTa MO
YCTaHOBJIEHHOU (popme.

3HaTh:

- KIaccu(UKAUIO 1 HOMEHKIIATY Py HEOPraHMYEeCKHUX
BEIIECTB;

- o0mIenTpUHSATHIE MTPaBUiIa 0(QOPMIICHHS PE3YIbTATOB
JKCIIEPUMEHTAIBHON paboTHI.

Ymern:

- COCTaBJISITh (POPMYJIBI XUMHUYECKHIX BEIIECTB U
3alUCHIBATh YPaBHEHHS PEaKLHUi ¢ MX Y4aCTHEM;

- IOCJIEI0BATEIBHO U JJOTUYECKH 000CHOBAaHHO
U3JIaraTh pe3ylIbTaThl XAMUYECKOTO YKCIEPHMEHTA;

- (hopMynupoBaTH BEIBOAKI U3 TPOACTIAHHOTO
IKCHEPHMEHTA.

Buapers HaBbBIKAMU:

- HHTEPIPETALUH PE3YIBTaTOB XUMHUYECKOTO
JKCIIEPUMEHTA;

- 00pabOTKHU IKCIIEPUMEHTAIBHBIX JaHHBIX.

OIIK-6.2
IIpencrasnser
pe3ynbTaTel paboThl B
BHJIE TE€3UCOB J0KJIaa,
Ipe3eHTalNu Ha
PyCCKOM u/uiu
WHOCTPAHHOM S3bIKaxX B
COOTBETCTBHUH C
HOpPMaMH U TIPaBUJIAMH,
MPUHATHIMHA B HAyYHOM
Co00IIIeCTBE.

3HaTb:

- Kiaccu(pUKaIHI0 1 HOMEHKIIATY Py HEOPraHHYECKUX
BEILIECTB;

- IpaBwIa OPOPMIICHHS PE3yIIETATOB HAYIHOM
paboThI, MPUHATHIE B HAYYHOM COOOIIECTBE.
YMmeThb:

- COCTaBIATH (HOPMYITBI XHMUYECKHX BEIIECTB U
3aIMCHIBAaTh YPABHEHUS PEaKLU C UX yYACTHEM;
- paboTarh CO CIIPABOYHOM JTUTEPATYPOM, BHITIOIHSATh
MOUCK HH(OPMAINH O PU3UKO-XUMHUIECKUX
CBOMCTBAX BEIICCTB;

- IIOCJIEIOBATENILHO U JIOTHYECKH 000CHOBAHHO
U3Jarath pe3yabTaTbl HAy4YHO-UCCIIEI0BATEIbCKOM
paboTHI;

- (opMynUpOBaTh BBIBOABI U3 MPOJIETAHHOTO
SKCIIEPUMEHTA.

Biaaners HaBBIKAMH:

- MHTEPIIPETAITUHN PE3yJIETaTOB XUMHUIECKOTO
SKCIIEPUMEHTA;

- 00pabOTKH IKCIIEPUMEHTATbHBIX JaHHBIX;

- ohopmITeHHS U TIpeICTaBIICHUS HAYTHBIX
pEe3yIbTaTOB, UX MyOJUYHON 3aIUTHL.




4. O0beM, CTPYKTYPA U coepKaHue JUCHUNIMHBI

OO01mas TpyI0eMKOCTh AUCIUILIINHBI COCTABISET 3 3a4eTHBIE equHUIBI, 108 akas. daca.

Ne Tembl (pa3aebl) Buapl yueOHbIX 3aHATHH, DopMbI TEKYILIETO
n/m JAUCHHUIIJIMHBI, BRJIIOYad CAMOCTOATE/IbHYIO KOHTPOJIA YCIIEBAEMOCTH
UX colep:KaHmne pPadoTy CTYIEHTOB,
H MX TPYI0E€MKOCTh DopMa IPOMEKYTOYHOH
o (B akajieMHY€eCKHX Yacax) arrecTanuu
§ KonTakTHas paéora (no cemecmpam)
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1 Brenenne. OcHOBHBIE B 4|1 4 Ormpoc, OT4eT 1Mo
MIOHSITUS U 3aKOHBI XUMUH naboparopHoii paboTe
Crpoenue aroma u
2 | TP 1] 2 ~ 4 Onpoc
XUMUYECKasl CBSI3b
3 TepmoauHamMuKka U KHHETHKA 11 a ] 1 7 Onpoc, OT4ETHI 1O
XUMUYECKHX MTPOLIECCOB nabopaTropHbeIM paboTam
XUMHUYECKHE PEAKIINU B Ornpoc, oT4eThI Mo
4 P 1| 4 16 | 1 14 |mabopatopHbIM paboTam,
pacTBopax
KOHTpOJIbHAsl paboTa
5 CoenuHeHus IeMEHTOB, UX 1 6 g | 2 14 OtyeTsl 110
CBOMCTBA, OJTYYCHHE J1a00paTOPHBIM paboTam
1 03| 4,7 3auer
Bcero 18 36 | 6 |03 47,7




4.1 Uudopmanus o peaiu3aliy JUCHUILUIMHBI B (pOpMe NPAKTHYECKOI MOAT0TOBKH

HNudopmanus o pa3genax TMCHHUILVIMHBI U BUAAX Y4eOHBIX 3aHATHIA,
peanu3yemMbiX B GopMe NPAKTHYECKOH MOATOTOBKHU

Ne TeMmbl (pa3aeibl) Buabl yueOHBIX 3aHATHI, MecTo npoBeneHust
n/m AUCHHUILTHHBI, BKJIIOYAs CAMOCTOATEILHYI0 3aHATHI
HX COolepKaHue aldoTy CTYIeHTOB B (hopMe MPAKTHYECKOI
ooty cry, )
U UX TPYI0EMKOCTh MOATOTOBKH
o (B akajieMHMYECKHUX Yacax)
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1 Beenenne. OCHOBHBIE 1 4 DakynpTeT 61OIOTHH
HOHATHS U 3aKOHBI XUMUU u sKkosoruu Apl'y
TepmonuHamuka u
®dakynsTeT OMOIOTHH
2 |KWHETHKA XUMHUYECKUX 1 8
u 3kosoruu Apl'yY
IIPOLIECCOB
3 XVWMHUYECKUE PEAKIINH B 1 16 dakynbTeT OUOJIOTUH
pacTBOopax u sxonoruu Apl'y
4 CoenuHeHus AJIEMEHTOB, 1 ] dakynbTeT OUOJIOTUH
MX CBOWCTBA, OJIYYEHHUE u sxonoruu Apl'y
NUTOIo 36

Conep:xaHue pa3/iesioB JMCHUIJIHHBI:

1. BBegenune. OcHOBHBIE MOHATHSA M 3aKOHBI XUMHH

1.1. BBenenne. MecTo XUMHUH B CUCTEME €CTECTBEHHBIX HayK. B3anMoCBsI3b XUMHH U OMOJIOTHH.
1.2. OCHOBHBIE MOHATHS U 3aKOHBI XUMUHU.

JlabGopatopnas pabota Ne 1. Onpenenenre MOJISIpPHON MacChl YIJIEKHCIIOTO Ta3a.

2. CTpoeHne aToMa ¥ XHMHYECKasi CBA3b

2.1. Crpoenue aroma, pa3BUTHE IMPEACTaBICHUM O cTpoeHHH aroma. OCHOBBI KBaHTOBOM
MexaHuku. BomHoBas ¢ynkiusa. KBanTossie uncina. CTpoeHUE IEKTPOHHBIX YPOBHEH aTroma.

2.2. Ilepuonnyeckuil 3akoH U nepuonndeckas cucrema J[.M. MenneneeBa. CtpykTypa aroma u
NEPUOIUYHOCTh CBOMCTB XUMUYECKUX 31€MEHTOB. [IoHATHE O OMOTEHHBIX AIIEMEHTaX.

2.3. XuMuueckas CB3b U CTpoeHHE MoJeKyn. OOIue mpencTaBleHUs] O XMMUYECKOH CBS3H.
DNEKTPOOTPULIATENIBHOCTh. OCHOBHBIE XapAKTEPUCTUKN XUMHUUECKOM CBA3U. KoBasieHTHas CBS3b.
Meton BC u MO. Bogoponnas cBs3b Mexanusm obpazoBanusi. MoHHas cBsi3b. MeTayuimyeckast
CBSI3b. 3aBHCUMOCTH OMOJIOIMYECKOM (YHKIMHU BElIeCTBA OT COCTaBa, CTPOEHUS U BHJIOB
XUMHUYECKOHN CBSI3H.

3. TepmoanHaMHMKAa U KHHETUKA XUMHYECKHUX MPOLECCOB

3.1. Ilpenmer u 3amaun TepMOAMHAMUKH. OCHOBHBIE XapaKTEPUCTUKH TEPMOJUHAMHUYECKON
cucreMbl. TeroBoi 3¢ deKT u Termnora 00pa3oBaHus. DHTpoONH U cBoOOmHas sHeprus [ nb0ca
HanpaBneHHOCTh XUMUYECKUX NTPOLIECCOB. TEPMOXUMHUS U €€ 3aKOHOMEPHOCTH.

3.2. XumHn4ueckoe paBHoBecre. KoHCTaHTa XUMUYECKOTO paBHOBECHSA. XUMUYECKOE PAaBHOBECHE
— BaXXHOE yCJIOBUE HOPMAJIBHOT'O CYIIECTBOBAHHUS KUBOTO opranusMa. lMccienoBanne cMelieHus
XMMHYECKOTO PaBHOBECUS OT M3MEHEHHUS KOHIEHTPAllUh PACTBOPOB HCXOJHBIX BEIECTB U
IIPOYKTOB PEAKIINU.



3.3. Xumuueckass KHHETHKA. 3aKOH JEHCTBYIOIIMX MacC — OCHOBHOW 3aKOH KHHETHKHU.
TemmnepaTrypHasi 3aBUCUMOCTh CKOPOCTHM XHMHYECKOM pEaKIUH. OHEPrusi aKTUBALHUM.
I'oMoreHHslli M TeTEPOreHHBIM KaTaiu3. 3aBUCUMOCTb CKOPOCTH XUMHYECKON pPEAKIUH OT
KOHLIEHTpallMu U TemrepaTypbl. JKuBble OpraHu3Mbl — apeHa MPOTEKaHHWS MHOTrooOpa3HBIX U
MHOTOYHMCIIEHHBIX XUMUYECKUX PEAKLIUH.

JlaGopatopHast pa6ora Ne 2. BiusiHMe KOHIICHTPAllUM PEArUPYIOIIMX BEIIECTB M TEMITEPATyPhI
Ha CKOPOCTb XMMUYECKOM pEaKIUU B TOMOT€HHOM CUCTEME.

JlaGopatopnast pabora Ne 3. CmelmieHre XUMHUYECKOTO PAaBHOBECHS OOPAaTHMMBIX XUMHUYECKUX
peakuuii Ipy N3MEHEHNN KOHLEHTPALMH PEarupyrolux BEIECTB.

4. XumMHnuyecKue peakiun B pacTBopax

4.1. PactBOpBl M UX cBoiicTBa. PacTBOopeHne — Qusnko-xumuyeckuii npouecc. KonneHrpamus
pactBopoB. Tumbl pacTBOPOB. PaCTBOPHI 31E€KTPOIUTOB.

4.2. I'maponus coneil. Onpenenenue pH pacTBopoB cosneil. 3aBUCUMOCTh CTETIEHHU THAPOJIN3a OT
pa3IUYHBIX (PAKTOPOB.

4.3. [IpousBeaieHnE paCTBOPUMOCTH. YCIOBUS 00pa30BaHMs U PAaCTBOPEHUS OCAIKOB.

4.4. KommiekcHele coenuHeHus. CoctaB U CTpykTypa. Tumbl, gucconmarus. OOpa3zoBaHue U
pa3pylLIeHHE KOMILIEKCOB.

4.5. OKUCIHTEbHO-BOCCTAHOBUTEIbHBIE TIporiecchl. OOIIMe MOHATHS. DISKTPOIHBIN MTOTCHITHAT.
OAC wu mnanpaBineHHocts O-B peaxknuit. Meronsl cocraBnenus. Tumbl O-B  mpoueccos.
Onpenenenre TPoAyKTOB PEAKIMil 1 BO3MOXXHOCTH MX MpoTekaHud. 3HaueHue O-B peakiuii B
OMOJIOTMYECKIX CUCTEMAX.

JlaGopatopnas padota Ne 4. 'maponus comnei.

JlaGoparopHas pabora Ne 5. [Ipou3BeseHue pacTBOPUMOCTH.

JlaGopatopnas padota Ne 6. KoMriekcHbIe COSTUHEHHS.

JlaGoparopHas pabota Ne 7. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

5. CoequHeHus 3JIeMEeHTOB, HX CBOICTBA, MOJyUYeHHE

5.1. Tanorensl. OOmas xapakTepuctuka. Puznyeckre M XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB, BOAOPOAHBIX U KUCIOPOJHBIX COEAMHEHUN. bronornyeckas posnb.

5.2. XanpKkoreHsl, o0Imiasi xapakrepuctuka noarpynmnbl. Kuciaopon. M3oronbl. O30H. OTinyne
CcTpoeHusi U cBOWCTB. O30H — BaKHEUIINI OKUCINUTENb U TOKCUKAHT. Ilepokcuasl. Ilomyuenue
KHUCTIopoJa U 030Ha B tabopatopun. Cepa. dusnveckue U XuMU4Yeckue cBoiictBa. EctecTBeHHBIE
Y TEXHOTEHHbIE UCTOUHUKU. Kucnopoausie coenunenus. CepHble KUCIIOTHI.

5.3. Tloarpynma azora. OOmas xapakTepucTHKa MHUKTOTeHOB. A30T. [lomydenue aszora u
aMMHuaka B IPOMBILUIEHHOCTH U B J1a0OpaTOpHBIX YCiOBUAX. KuciopoaHble M BOAOPOAHbBIE
COEIMHEHUS C Pa3IMYHON CTENEeHbIO OKUCIeHus. [IpobneMbl HaKOMIIeHUsI OKCHIOB B aTMocdepe,
ydacTre B (POTOXHUMHUYECKOM CMOTe, 00pa3oBaHue KHCIOTHBIX noxaen. Pochop. Monndpukarmm
docdopa. Dochopubie kuciaotel. Dochop — OuOreHHbI >mMeMeHT. BnusHue coenuHeHuit
docdopa Ha OMOTOTUIECKUE CUCTEMEI.

5.4. Merannel. O6mue cBoiicTBa MetaymioB. Psan HampspkeHuid. dusmueckue U XUMHUYECKUE
cBoiictBa. Koppo3usi kak (akTop 3arps3HEHHs] OKpPYKAMOIIEH cpembl. DJIEMEHTH MOOOYHBIX
noarpynn. [loarpynna nunka. Kagmuii u pryTs. BakHeiline coelWHEHHs,, TOKCHYHOCTb.
Baknenmme coennHeHNS Kene3a. buoxumus kenesa.

JlaGoparopHas pabota Ne 8. ['anoreHs.

JlaGopatopnas padbota Ne 9. Azot.



5. O0pa3oBaTebHbIe TEXHOJOTHHM, B TOM 4YHCJe TEXHOJIOTHMH JIEKTPOHHOr0 O0y4YeHHMs W
AUCTAHIMOHHBIE 00pa3oBaTe/IbHbIC TEXHOJOIMH, HCIOJb3yeMble NPH OCYLIeCTBJICHUH
00pa3oBaTeJILHOIO NMpoecca Mo JMCHHILIMHE

B nponecce 00y4ueHns UCIONB3YIOTCS CIeAyIOle 00pa30BaTeNbHbIE TEXHOIOTUU:

BBogHasi Jeknmusi — JaeT IEpPBOE LEIOCTHOE IMPEACTAaBICHHE O JUCHUILUIMHE H
OpPUEHTUPYET CTYI€HTa B CHUCTEME W3yuYeHMs JaHHOW JUCHMIUIMHBL. CTyIEeHThI 3HAKOMATCS C
HAa3HAaYCHUCM M 3aJla4aMH KypcCa, €ro poJibil0 U MECTOM B CUCTCMC y‘Ie6HLIX JUCHUIIIIMH U B
cuUcTeMe IOArOTOBKM B LenoM. Jlaercs kpaTkuil 0030p Kypca, MCTOpPHs pa3BUTHS HAYKH U
IMMPAKTHUKHU, JOCTUKCHHA B 3TOM C(pepe, HMCHA U3BCCTHBIX YUYCHBIX, U3JIaratoTCsa IMCPCICKTUBHBIC
HampaBlieHUs: ucciaenoBaHuii. Ha 3Tol  JeKIUMM  BBICKA3bIBAIOTCS  METOIMYECKHE U
OpTraHHU3allMOHHBIC 0CO0EeHHOCTH paGOTBI B paMKax HaHHOfI JUCHUIIIIMHBI, a TaKXE HOacTCia
aHaJIu3 PEKOMEHIYEMOH yu4eOHO-METOMUECKON JTUTEPaTyPHI.

AKkaieMH4ecKasi JEeKIHUsl ¢ JJIeMEeHTaMH JIeKIUuH-0ecebl — MI0CIE0BATENBHOE U3JI0-
KEHHEe MaTepHalla, OCYIIECTBISIEMOE NMPEUMYILIECTBEHHO B BHJIE MOHOJIOTA IPENoiaBaTes.
DJeMeHThl JeKIuu-0eceqpl O00eCleYnBaOT KOHTAKT MpenojaBarels ¢ ayAuTOpued, 4YTo
II03BOJIIET NPUBJIEKAaTh BHUMAHHUE CTYJICHTOB K HauOosee BaXKHbIM TeMaM JUCLUIUIMHBL, aKTUBHO
BOBJICKaTh MX B Y4EOHBIN MpOIleCC, KOHTPOIMPOBATh TEMIT M3JIOKEHUs Y4eOHOro marepuasa B
3aBUCUMOCTH OT YPOBHSI €I0 BOCIPUATHS.

JlaGopaTopHoe 3aHsATHe — BBIIOJIHEHUE JabopaTopHO paboTHl OOecreunBacT
3aKpeIUIeHHE IOJYYEHHBIX TEOPEeTHYECKUX 3HAHUH, O00eCleunBaeT OCBOECHUE HAaBBIKOB
CaMOCTOATENIbHOW paboThl. POPMYTUPOBKA BBIBOIOB IO MOJIYYEHHBIM pe3ylbTaTaM YUHT
YMEHHUIO aHAJIM3UpOBaTh U 0000LIaTh MONyYEHHBbIE B pE3yJIbTaTe HKCIEPUMEHTA JaHHBIC,
Pa3BUBACT JIOTUYCCKOC MBIIIJICHHUC.

KoncyabTanmum — BHUI y4eOHBIX 3aHSTHH, SBISIONIMICS OZHOW W3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  CTyAeHTOB. Ha KOHCympTammsx 1O Mpocb0e  CTYIEHTOB
paccMaTpruBarOTCA HanboJjiee CJI0KHBIE MOMEHTEI IIpru OCBOCHHMHU Marcpuajlia IAUCHUILIIWHEBI,
IpernojaBaTesib OTBEYAE€T HA BOMPOCHI CTYJACHTOB, KOTOpble BO3HMKAIOT y HHUX B Ipolecce
CaMOCTOSITEIIEHOM PaOOTHI.

B npouecce oOyueHust HCHONB3YIOTCS CIEAYIONIME TEXHOIOTUHU IEKTPOHHOIO 00y4YeHuUs
U JUCTAHIIMOHHBIC 06p330BaTCJ'II)HBI€ TCXHOJOI'Nu:

JIeKTPOHHBINA y4eOHbI Kypc «Heopranmveckas xumus» B LMS DieKTpoHHBII
yHusepcurer Moodle SApI'Y, B kotopom:

- TpeACTaBIEHBbl 3aJjaHUs A CAMOCTOATEIbHOM paboThl o0O0yyaromuxcs IO TeMaMm

JUCIUIIINHEL,

- OCYIIECTBJIIETCS  NPOBEACHHE  OTHCNbHBIX  MEPOIPUATUH  TEKyIIEro KOHTPOJSA

YCIEBAEMOCTHU CTYJ/IEHTOB;

- TpeACTaBIIEHBI TEKCThI JEKIUH [0 OTJEIbHBIM TEMaM JAUCIUILIUHBI;

- MMpEACTABJICHELI ITpaBHJIa IMPOXOXKICHHUA HpOMe)KYTOHHOfI arTeCcTaluy 110 JUCIHUIIIINHE,

- TPEACTaBIIEH CIMCOK Y4eOHOM JUTEepaTyphl, PEKOMEHIyeMOM Il OCBOECHUS AUCIUIINHBI;
- IpeicTtaBieHa HHpopmanus o ¢GopMe U BPEMEHU MPOBENEHUS KOHCYJIbTAlMil IO

JTUCLUIUIMHE B PEKUME OHJIAlH;

- mocpenctBoM  (opyMa  OCYHIECTBISIETCS CHHXPOHHOE U (WIM) aCHHXPOHHOE

B3aUMOJIEMCTBUE MEXIy OOydyalolIMMUCS U NpernojaBaTelieM B paMKaxX H3yYeHHs

JUCHUTIINHBI.



6. IlepeyeHb JMLEH3MOHHOTO W (MJIHM) CBOOOJAHO PACHPOCTPAHAEMOI0 NPOrPaAMMHOIO
obecrieyeHHsl, HCIOJb3YeMOI0 IPH OCYIIECTBIEHHH 0Opa3oBaTeJbHOro Ipomecca Mo
AUCHMIIIHHE

B mpomecce ocymectBieHHs ~ 00pa30BaTeNbHOrO — Ipomecca MO TUCHUIUTMHE
UCTIOJIB3YIOTCS:

11t QOPMHUPOBAHHS MaTEPUANIOB YIS TEKYILEro KOHTPOJIS YCIIEBaeMOCTH M NPOBEICHHS
POMEXYTOUYHOH aTTecTanuu, Ui (POPMUPOBAHUS METOJMUECKUX MAaTEPHAIIOB 110 TUCIUILIMHE:

— oIepalroHHbIe cucTeMbl ceMeiicTBa Microsoft Windows;

— mporpammbl Microsoft Office;

— Adobe Acrobat Reader;

— Opay3epsl Mozilla Firefox, Google Chrome.

7. IlepeyeHb CcOBpeMeHHBIX NPO(ECCHOHAJBHBIX 0a3 MaHHBIX M HWHGOPMALHMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yEeMBbIX IPH OCYIIECTBJICHHH 00pa30BaTEJIBLHOIO NMPOLecca 1o
AMCUHMILINHE (TPH HeOOXOAUMOCTH)

B npomecce ocymecTBieHuss 00pa3oBaTENbHOTO — Mpolecca MO JUCIHMIUIMHE
HCITOJIB3YFOTCSI:

ABTOomMaru3upoBaHHas ~ OubnmoreuHo-uH(opmarnuonHas cucreMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat find.php

8. IlepeyeHb OCHOBHOH ¥  /IONOJHHUTEJbHOW  y4eOHOl  JMTepaTypbl, pecypcoB
HH(POPMANMOHHO-TEJICKOMMYHMKAIMOHHO ceTn «HMHTepHeT» (IMpH HEO0XOAUMOCTH),
peKOMeHyeMbIX [IJIf OCBOCHHSI JUCIHUNIHHBI

a) OCHOBHAs JIUTEpaTypa

1. Immaka, H.JL, OOmas xumus: ydeOHHWK s OakamaBpoB / H.JL Inwmuka; mom pen.
B.A. ITonkoBa, A.B. babkoBa. — M.: FOpaiit, 2014. — 900 c.

2. Opnoa, T.H. OOmas u HeopraHuyeckas XHUMHA: y4eOHO-METOAMYECKoe Trocodue /
T.H. Opnosa, C.H. Jlennes. — Spocnasins: SApl'Y, 2019. - 67 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20190301.pdf

3. BonkoBa, M.B., O6mas u HeopraHuueckas xumusi: MetoA. ykazanus / W.B. Bonxosa,
T.H. Opnoga. — fApocnasns: Apl'Y, 2011. — 76 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20110311.pdf

0) 1OMOJIHUTEJIbHAS JINTepaTypa

1. Koposun H.B. O6mas xumus. Yuebnuk 11 By30B. — M.: Bricmas mkona, 2009. — 557 c.

2. O6mas xumus. buodusudeckas xumust. Xvumusi OMOTEHHBIX 3JICMEHTOB: YUCOHHK JIJISl BY30B /
[Ton pen. FO.A. EpmioBa. — M.: Beicias mikona, 2003. — 560 c.

3. AxmeroB H.C. OOmias u Heopranudeckast Xumus (y4eOHUK U1l By30B). — M.: Bricmast mkosa,
2003. - 743 c.

9. MarepuajibHO-TeXHUYecKasi 0a3a, He00X0AUMAas /sl OCYLeCTBJIeHUsI 00Pa30BATEIbHOIO
npoiecca no JMCUUIIuHe

MarepuanbHO-TeXHUYECKas: 0a3a, HeoOXoAMMast 7Sl OCYIIECTBICHUS 00pa30BaTebHOTO
mpoiiecca 1o JUCHUILTMHE BKJIIOUYAET B CBOM COCTAaB CIECIMAJIbHBIC TTOMEIIICHHUS:

— ydeOHbIe ayIUTOPHUH [T IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO TUIIA;

— yueOHbIC ayTUTOPHH JIJISl TPOBEICHUS JTA0OPATOPHBIX PadoT;

— y‘~I€6HI)I€ ay)mTopI/m 1A HpOBeI[eHI/ISI prnHOBI)IX 158 I/IHI[I/IBI/II[yaJ'II)HBIX KOHCy_]’IBT&IIHfI;

— y4eOHBIC ayIUTOPUH JUIsI TPOBEACHHUS TEKYIIETO KOHTPOIS M IMPOMEXKYTOYHOMN

aTTeCTalluu,

— TIOMCILICHUA OJIs1 CaMOCTOﬂTGHBHOﬁ pa60T1>1;

— TIOMCLICHHUA IJIA XpaHeHI/ISI 148 HpO(I)I/IJIaKTI/I‘-IeCKOF (0] OGCJIy)KI/IBaHI/IH TCXHUYCCKHUX

CPEICTB OOyUYEHHS.

CHCHI/I&J’IBHBIC IIOMCIICHU S YKOMHJ'IGKTOBaHI)I CpCHCTBaMI/I O6y‘~ICHI/I$[, CJ'IY)KaHII/IMI/I 1A
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npeAcTaBIeHus yueOHoM HHPOpMaLU OOJIBILION ayUTOPUH.

Jlnst mpoBeneHus 1abopaTOPHBIX PabOT UCTIONB3YIOTCS: IieHTpudyra 1adoparopHas CM-6,
BECHI TA0OPAaTOPHBIE, PACXOIHBIE U Pa3AaTOYHbIC MAaTePHAIIBI H J1.P.

[TomereHust 111 CaMOCTOSITEIBHOW pabOThl OOYyYarONIUXCS OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOUEHUS K ceTu «HTepHeT» u obecrnedeHneM A0CTyma K
ANIEKTPOHHOM MH(pOpPMaIIMOHHO-00pazoBaTenpHOM cpezae SApl'Y.

ABTOD:

JouieHT kadeapsl obmel u puzndeckon A/
XHAMUH, K.X.H. C.H. Jlenues



IIpnioxenne Ne 1 k padoueil nporpamMme AUCHHUIIMHBI
«Heoprannueckas XuMush»

DoH/I OLICHOYHBIX CPEACTB
JJISl IPOBEICHUS TEKYLIero KOHTPOJIA YCIeBAeMOCTH
U NIPOMEKYTOYHOM aTTeCTAlHHU CTYIeHTOB
10 JMCUHUILIHHE

1. TumoBble KOHTPOJIbHBIE 32JaAHUS U WHbIE MaTEPUAJIbI,
HCNOJIb3yeMble B Mpolecce TEKYIero KOHTPOJIsl yCleBaeMOCTH

3agaHus 1J151 CAMOCTOSITEIbHOM PadoThI
(noozomoeka K onpocy u n1ab6opamopHusim padomam)

3aganus no teme Ne 1 «Benenne. OCHOBHbIE NOHATHA M 3aKOHbI XUMUM

Paznen 1.2. OtBeTuth Ha Bompockl Ne 1-7 (c. 3), pemuts 3agaun Ne 8, 10, 11, 13, 15, 16 (c. 3-4)
B METOAMYECKUX YKazaHusx «O0mas u Heopranndeckass xumus» (M1.B. Bonkosa, T.H. Op:osa /
Apl'Y, 2011).

3aganus no teme Ne 2 «CTpoeHue aToMa 1 XMMHYECKAsl CBA3b»

1. Pazgen 2.1. Bemonauts 3amanus Ne 3, 6, 9, 13, 16, 18 (c. 4-5) B METONMUYECKUX YKa3aHUIX
«O6m1as u Heopranndeckas xumus» (M.B. Bonkosa, T.H. Opnosa / ApI'Y, 2011).

2. Paznen 2.3. Bemonauts 3amanus Ne 2, 3, 4, 10, 11 (c. 5-6) B METOOAWYECKUX YKa3aHUIX
«O6m1as u Heoprannueckas xumus» (M.B. Bonkosa, T.H. Opnosa / ApI'Y, 2011).

3aganus no teme Ne 3 «TepmonnHaMuKka M1 KUHETHKA XUMHYECKUX MPOLECCOB)»

1. Paznen 3.1. Pa3o6pars npumepsr Ne 3, 4 (c. 14-15), orBetuth Ha Bompockl Ne 1-4 (c. 12),
peumuth 3amgady Ne 5 (c. 13) B Meronuueckux ykazaHusx «OOImas u HeOpraHU4eCcKas XHUMUS
(1.B. Bonxkosa, T.H. Opnosa / SpI'Y, 2011).

2. Paznen 3.2. PazoOpars npumepst Ne 1, 3, 4 (c. 10-12), orBeTuth Ha Bompockl Ne 1-2 (c. 9),
pemuth 3amaun Ne 5, 7, 8 (c. 10) B merommueckux ykazaHusx «OOmas u HeopraHudeckas
xumus» (U.B. Bonkosa, T.H. Oprnosa / SpI'Y, 2011).

3. Paznen 3.3. Pa3zoOpars npumepst Ne 1-4 (c. 8-9), orBetuts Ha Bompocsl Ne 1-3 (c. 7), peminth
3amaun Ne 5, 7, 8, 9 (c. 7) B MmeTognueckux ykazanusx «OO01mias u Heoprannyeckas xumus» (1.B.
Bonkosa, T.H. Opnosa / SpI'Y, 2011).

3aganus no reme Ne 4 «XumMuveckne peakiiuu B pacTBopax»

1. Paznen 4.1. Pa3o6pars npumepsl Ne 1-8 (c. 16-20), orBetuts Ha Bompocel Ne 1, 2 (c. 15),
peuuth 3amaun Ne 4, 6, 8, 9, 11, 15, 16 (c. 15-16) B meToguueckux ykazaHusx «OOmas u
Heopranuueckas xumus» (11.B. Bonkosa, T.H. Opnosa / SpIl'Y, 2011).

2. Paznen 4.2. Pazo6pars nmpumepsl Ne 1, 3, 5 (c. 23-26), pewuts 3amaun Ne 2, 4, 5 (c. 23) B
METOIMYECKHX yka3aHMax «OOmas u Heopranundeckas xumus» (M.B. Bonkosa, T.H. Opiosa /
Apl'Y, 2011).

3. Paznen 4.3. Pazo6pats mpumepst Ne 2, 3, 5, 7 (c. 28-32), peuruts 3amgaun Ne 2, 5, 8 (c. 27-28) B
METOIMYeCcKnX ykazaHusax «OOmas u Heopranndeckas xumus» (M.B. Bomkosa, T.H. Oprosa /
Apl'Y, 2011).

4. Paznen 4.4. Pa3zoopars npumepsr Ne 1, 2 (c. 34-36), pemmts 3amaun Ne 1, 4, 5 (c. 33-34) B
METOIMYECcKHX yka3aHMax «OOmas u Heopranundeckas xumus» (M.B. Bonkosa, T.H. Opiosa /
Apl'y, 2011).

5. Paznen 4.5. Pazo6pars mpumep Ne 1 (c. 37-39), orBetuth Ha Bompockl Ne 1-3 (c. 36),
BBINONHUTH 3ajaHue Ne 7 (c. 37) B Mmeroauueckux ykazaHusx «OOmias M HeopraHuyeckas
xumus» (U.B. Bonkosa, T.H. Opnosa / SIpI'Y, 2011).



[IpaBusia BEICTABICHUS OLIEHKHU [0 pe3yibraraM ompoca:

- Omauyno BBICTABISIETCS 3a TMOJHBIA OTBET Ha IMOCTABJIEHHBIM BOIPOC C BKJIIOUEHHUEM B
COJIEp’)KaHHWE OTBETAa COJACPKAHHS JICKIUH, MATEpHUajoB YyUYEeOHHKOB, JOIMOJHUTEIHHOU
JUTEepaTyphl 6€3 HAaBOASAIIUX BOIIPOCOB.

- Xopowio BBICTABIISIETCS 3a TOJHBINA OTBET HA MOCTABJICHHBIN BOMPOC B 00BEME JICKIUH, C
BKJIIOYCHHEM B COJEpXaHHE OTBETa MaTepUalOB YYEOHHKOB C YETKUMHU IOJOKUTEIHHBIMU
OTBETaMU Ha HaBOJAIIKE BOMPOCHI MIPENOIaBATENSI.

- Yoosenemeopumenvrno BBICTaBISIETCS 32 OTBET, B KOTOPOM O3By4E€HO OoJie€ IOJIOBUHBI
TpeOyeMoro Marepuana, ¢ MOJI0KUTEIILHBIM OTBETOM Ha OOJBIIYIO YaCTh HABOMSIIUX BOIIPOCOB.

- Heyooenemseopumenvrno BBICTABISETCS 32 OTBET, B KOTOPOM O3By4YE€HO MEHEE IOJIOBUHBI
TpeOyeMOoro mMarepualia Wid He 03By4€HO TNIABHOE B COJEPKaHUU BOMPOCA C OTPHUIATEIHHBIMU
OTBETaMHU Ha HaBOJAIIUE BOMPOCHL, WM OOydYaromuiics OTKazajicsi OT OTBeTa 0e3
MPEIBAPUTEITHLHOTO OOBSICHEHHSI YBAKUTEIBHBIX TPUYHH.

[IpaBwiia orleHUBaHMS OTYETA 1O J1a00PaTOPHOM paboTe:

- 3aumeno BBICTABISETCA 3a MOJHBINA M MPABWIBHO O(POPMIICHHBIM OTYET MO JaOOpaTOPHOU
paboTe B COOTBETCTBUU C TpeboBaHUSAMHU MeToaudeckoro ykazanusi (Oprnosa, T. H. Obmas u
HeopraHuyeckas XuMus: ydeOHo-merommdeckoe mocooume. / T. H. Opnoma, C. H. Jlemnes. —
Apocnasns: Apl'Y, 2019. - 67 c.).

- He 3aumeHo BBICTABISETCS 3a HEMOJHBIM WJIM HENPaBWIbHO O(GOPMIIEHHBIH OTYET IO
nabopaTtopHOil paboTe B COOTBETCTBUH ¢ TpeOOBaHUSAMHU MeToAnueckoro ykazanus (Opiosa, T.
H. Obmas u Heopranudeckas XuMmus: yueOHo-Meronuueckoe nmocodue. / T. H. Opmosa, C. H.
Jlennes. — fpocnasns: Apl'Y, 2019. - 67 c.).

KontpoabHnas padora
(npoeepka cghopmuposannocmu OIIK-1, unouxamop OIIK-1.3)

1. BeiBenute MonekyssipHyI0 popMyiTy BelecTBa, uMeroniero cocran: o (Na) = 32,29 %,
o (S) =22,54 %, o (O) = 45,07 %. HazoBute coenuneHue.

2. Ompenenute Maccy COJH, 00pazyroIeics MpH B3aUMOIEHCTBUU 2 T' THAPOKCUIA KaJIHsI
¢ 3,2 r paz0aBieHHOM cepHO KUCIOTHL. HazoBuTe Cob.

3. Kakoii o6beM 3anumarot 20 r a3ora npu temneparype 0 °C u naiaenuu 202 xIla?

4. 3anummre IMOJHYI JJIEKTPOHHYIO0 KoH(puryparuio dactum: a) Ca, 6) Ti, B) CI.
3anuiuTe Ha0Op KBAaHTOBBIX YHCEN, KOTOPBIMU XapaKTepHU3yeTcs IOCIEAHUN 3JIEKTPOH
BHEIIHETO CJ1051 KaX/10M U3 3TUX YaCTHUlLl.

5. Kakyro MakCHUMaJbHYIO BaJE€HTHOCTb MOXKET MPOSIBIATH aTOM HATPHUS B OCHOBHOM MU
BO30Y>XJI€HHOM cOCTOSIHMM? OTBET 000CHYHUTE UCXOS U3 DJIEKTPOHHOTO CTPOEHHUS YaCTUIIBI.

6. VYkaxure tun cBsa3u B BemectBax KCl, H2O, Al. YcranoBurte cTerneHr OKHCICHUS B
TUX COCTUHEHUSIX.

7. 3anmumuMTe MaTeMaTHYeCKOe BBIPAKECHHME 3aKOHA JIEHCTBYIOIMX MacC M KOHCTAHTHI
XUMHYECKOTO PAaBHOBECHUS PEAKIUH:

H2 () + Cl2 1) = 2HCI () + 184,6 x]Ix
[lepeuncnure ¢akropsl, KOTOpbIE BIUSIOT Ha CMELIEHHE paBHOBECHE B JaHHOW cucteme. B
KaKyl0 CTOPOHY CMEIAeTCsl PaBHOBECHE NPH H3MEHEHUH KaXJIOro M3 3TUX (aKTOpOB Jis
JAHHOM peakiuu?

8. Brrumcnute TemnoBoil agdekt peakuuu (3agaHue 7), UCXOA U3 TAOIMUHBIX 3HAYCHHIMA
CTaHJApPTHBIX DJHTAJNBNUN 00pa3oBaHus BeulecTB. CpaBHUTE IMOJYYEHHBIM pe3ylbTar co
3Ha4E€HUEM, IPUBEACHHBIM B 3a7laHUU 7.

9. Bpluucnure CKOPOCTh XMMHMUYECKOM peakuuu (CM. 3afaHue 7) B HayaJbHbII MOMEHT
BpPEMEHH, €CIIM KOHCTaHTAa CKOPOCTHM 3Toi peakimu k = 5-102 j/(Monb-c), a HayalbHbIE
koHneHTpanuu ucxonusix Bemect Co (Hz2) = 1 mons/n, Co (Cl2) = 1,2 momns/m.



10. Omnpenenute MOJSPHYIO KOHIIGHTPALMIO DPAacTBOpa cyibdara HAaTpHs C MacCOBOU
noneit 30 % (p = 1,112 r/cm?).

IIpaBniia BEICTABICHUS OLIEHKH 32 KOHTPOJILHYIO Pa0oTy:

B xoHTponmpHOW paboTe Kaxaoe 3aJaHue oleHuBaeTcs B 1 Oami, TakuM oOpaszom,
MaKCHMAaJIbHOE KOJIMYEeCTBO cocTapisgeT 10 6ajios.
— «OTJIMYHOY» BBICTABISETCS MPH HAOpaHHOW CyMMe OassioB, COOTBETCTBYIOIIEH MHTEPBAIY OT
80-85 % mo 100 % oT MakCMMaldbHO  BO3MOJKHOIO  KOJMYECTBA  OaJlJIOB;
— «XOpOIIO» BBICTABISIETCS] MPU HAOpaHHON cymMme 0ajlioB, COOTBETCTBYIOIICH WHTEPBANy OT
65-70 % ngo 80-85 % oOT MakCUMaJIbHO BO3MOXKHOIO  KOJHWYEeCTBa  OallioB;
— «yHIOBIIETBOPUTEIILHO» BBHICTABISACTCA TpU HAOpaHHOW CyMMe OaioB, COOTBETCTBYIOIICH
uHTepBany ot 45-50 % no 65-70 % oOT MakCcMMalbHO BO3MOXHOIO KOJMYECTBAa OaiioB;
— «HEYIOBJIECTBOPUTEIHLHOY» BBICTABIIACTCS MIPH HAOpAaHHOU cymMMe 0aioB, COCTABISIONIEH MEHEe
45-50 % oT MaKCUMaJIbHO BO3MOKHOI'O KOJIMUECTBA 0aJII0B.

2. Cnucok BONPoOCoB M (WJIN) 3aJaHUI V15l TPOBEJAEHUs] IPOMEKYTOUYHOM aTTecTalun
Cnucok BONPOCOB K 3a4eTy

1. OcHoBHble NOHATHS XUMHUH. OTHOCUTENIbHAs ATOMHAasT M MOJIEKYJISIPHBIE MAacChl.
AOcomroTHass macca atomMa W Monekynbl. KommdectBo BemiectBa. Dopmynbl Al pacyera
KoJIM4eCTBa BemecTa. Ynucno ABoraapo u noctosHHas ABoraapo. MomspHas macca. MonsipHbIit
o0beM. [IpuBenenust 00beMa K HOPMaJIbHBIM YCIIOBHSIM.

2.  AtomMHO-MOJIEKYJsApHOE YueHHe. OCHOBHBIE MOJI0KEHUS yueHU. CTEXUOMETPUUYECKUE
3akoHbl. Hecrexnomerpudeckue coequHEHMs. 3aKOHbl cOXpaHEHMs. B3aumocBs3b Maccel U
SHEPIHH.

3. CocrtaB aTOMOB. DJI€MEHTApHBIE YacTULbl. ATOMHOE s1p0. KopmycKyisspHO-BOJIHOBOM
nyanusM. YpaBHenue [Inanka. ['unoresa ne bpoits.

4. KBaHTOBOMEXaHMYECKas TeOpusi CTpoeHusd aroma. [IpuHIMD HeompeneIeHHOCTH.
BonHOBOE ypaBHEHHE.

5. KsanrtoBble uncna. ®opma rpaHUYHON NOBEPXHOCTU 3JIEKTPOHHOM MJIOTHOCTH VIS S-,
p-, d-, u f-aTomHBIX OpOuTaneit (popma AMEKTPOHHBIX 0OITAKOB).

6. Ilpunnun IMaynu. [IpaBuno Xynna u KneukoBckoro.

7. llepuoguyeckuii 3aKOH M Iepuoaudeckas cucrema sneMeHToB (.M. Menneneesa.
Crpoenue aToma U NEPUOANYHOCTh CBOMCTB XUMHUUYECKUX 3JIEMEHTOB.

8. Crpykrypa (mepuoa, psj, rpynna, noarpynna) u GopMbl NEPUOANUECKON CUCTEMBI U
UX CBA3b C AIEKTPOHHBIM CTPOECHUEM aTOMOB. S-, p-, d- U f-3MeMeHTHI.

9. 3aKOHOMEpHOCTHM HM3MEHEHHUsSI CBOMCTB 3JEMEHTOB B MIABHBIX MOArpyNHax U B
nepuonax. OCOOEHHOCTH CTPOEHUS aTOMOB ITIaBHBIX M TOOOYHBIX MOATPYII HA MPUMEpE aTOMOB
XJIOpa U Maprasiia.

10. XapakrepucTuka 3JIeMEHTa MO MOJIOKEHUIO B MepUoIndYecKor Tabnuie (Ha mpuMepe
yIiiepoza, XJjiopa).

11. Xumnueckas cBsA3b. TUIBI KPUCTAJUIMYECKOW PEIIETKH M CBOMCTBA BELIECTB. TUIBI U
BHUABI XUMHUYECKOU CBSI3H.

12. KoBaneHtHas (HOJspHas W HEMONsApHas) CBA3b. KBAHTOBO-MEXaHUYECKHUE METOJbI
OTIMCAHUsI XUMUYECKOH cBsizu. MeTton BaneHTHBIX cBsa3eit (MBC).

13. Mexanu3m o0Opa3oBaHus CBs3U. JlOHOPHO-AaKIENITOPHBIM MeXaHU3M 00pa30BaHUS
KOBAJICHTHOM CBSI3U Ha IpUMepe 00pa3oBaHMs HOHA AMMOHHSL.

14. OcHOBHbBIE XapaKTEpPUCTUKU KOBAJICHTHOW CBs3U. [[nuHa W »Heprus CBS3H.
Haceimaemocts u HanpaBneHHOCTh. KpatHocTh cBsi3u. Curma- u nu-cBsi3u.

15. TlonstpHOCTH CBS3M (Ha MpUMEpPE MOJIEKYN BOAOPOAA M XJIOPOBOAOPOAA) U MOISIPHOCTh
MOJIEKYJIBI. JIMTIOJIbHBIN MOMEHT CBSI3H.



16. XapakTepuCTUKH B3aMMOAEHUCTBYIOIIMX aTOMOB: MOTEHLMAT MOHM3ALMH, CPOICTBO K
IEKTPOHY, IEKTPOOTPULATEIBHOCTh. CTENEHh HOHHOCTH CBSA3H.

17. VloHHas cBA3b KaK NIPEIENIbHBIN Cily4yail KOBaJEHTHON NOJSAPHON CBA3M. MexaHu3M
obpazoBanms. CBoiicTBa HOHHOM CBs3U. CBOMCTBA BEIIECTB C MOHHBIM THUIIOM CBSI3H.

18. Merammueckas cBa3b. CXOACTBO U pa3IniKe ¢ MOHHON U KOBAJIEHTHOM CBA3SIMHU.

19. BonmoponHast cBsizb. MexMoONeKyIsipHass W BHYTPUMOJEKYJIsIpHas. MexaHu3m
oOpazoBanust. OCOOEHHOCTH (PU3NYECKUX CBOMCTB BELIECTB ¢ BOJOPOAHOM cBs3bI0 [IprmMepsl.

20. ArperatHbie COCTOSIHHUSI ~ BEUIECTBA: TBEPIOE, KHUJIKOE, razoo0pasHoe.
Kpucrannmuyeckoe u amopdHoe cocrosinus. Kpucrammyeckue pemeTKy.

21. Kommekcusie coequnenus. Onpenenenue. CocraB. Knaccudukamus. Homenknarypa.

22. JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHMs CBA3M Ha MPUMEPE HOHA AaMMOHHUSI.

23. Knaccudukanus u HOMEHKIATypa KOMIUIEKCHBIX COCTUHEHUH.

24. Jlucconmanusi KOMIUIEKCHBIX COCIMHEHMH ¢ O0Opa30BaHHEM aKBAaKOMILIEKCOB.
KoHcTaHTa HECTOMKOCTH KOMIUIEKCHOTO NOHA.

25. Ilonyyenue u paspylieHHe KOMIUIEKCHBIX coenuHenuil. [Ipumepsi. [lpumenenue
KOMILIEKCHBIX COCAMHECHUMN. J[|BOMHBIE COJIH.

26. BHyTpeHHss 3HEprusi W DSHTAIbIUSA BellecTBa. lIepBbIii 3aKOH TEPMOAMHAMHKHU.
TermoBbie A (EeKTHl XUMHUYECKUX  peakmuil. ODK30- U OHIOTCPMHUYECKHE PEaKIIHH.
TepmoxuMHuecKre ypaBHEHHUS.

27. 3akon Iecca. JIBmwxkymiue cHibl XUMUYECKOTO Tmporiecca. [loHsTe 00 SHTpOMHH.
Hanpasnenue camMOnpou3BOJIBHOTO MPOTEKAHUS XMMHUYECKHX peakiuii Oneprus [ubbca
oOpa3oBaHus BenlecTB. CTaHIapTHOE COCTOSHUE BELECTBA.

28. Tomo- u rereporeHHble peakuud. CKOpOCTh XUMHUYECKOM pEaKIMHU: OCHOBHBIE
NOHATHH. BeIpaxkeHHe U1sl CKOPOCTH IO U T€TEPOreHHOM peakiuy. KuHeTndeckoe ypaBHEHHE.

29. dakTopbl, BIUAIOIIME HA CKOPOCTh XMMHMUYECKOM peakuuu. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOH peaklMy OT KOHIIEHTpaIK. 3aKoH AeicTBus Macc. KoHCTaHTa CKOpOCTH.

30. 3aBHCHMOCTb CKOPOCTH peakuuu OT Temneparypsl. IlpaBwio Bant-Todda.
[IpencraBnenre o0 TEOpUM aKTUBHBIX CTOJKHOBEHMH. OHEprus axkTHBAlUU. YpaBHEHUE
Appenuyca.

31. Karanu3. TomoreHHbli U reTeporeHHbli karanu3. IloHaTtue o MexaHu3Me
KaTaJIUTUYECKUX PEaKLIHUH.

32. ABrokaranu3.  @epMeHTaTHBHBIA  Karaiau3.  KUCIOTHO-OCHOBHOM  KaTalu3.
®epmeHTaTUBHBIN Katanu3. Marubutopsl. Karanurudeckue spl.

33. OOparuMble 1 HeoOpaTuMble peakuuu. [Ipu3Haku npoTekaHuss HEOOPATUMBIX PEAKIIHIA.

IIpumepsl.
34. Xumuueckoe paBHoBecue. KoHcTaHTa xuMuuyeckoro paBHoBecusi. (CwMelieHue
xumuueckoro pasHoBecus. llpunumn Jle-Illarense. Xumuueckoe paBHOBECHE — YCIIOBHE

CYILIECTBOBAHMS KMBOI'O OPTaHHU3Ma.

35. Hctunnblie pactBopbl. O01IME CBOICTBA pacTBOPOB. THIIBI pacTBOPOB. PacTBOpUMOCTS.
@DakTOpBbl, BIMAOIIME HA PACTBOPUMOCTD BEIIECTB B PA3JIMYHBIX arperaTHbIX COCTOSHUSX.

36. CriocoObl BBIpaXXEHUS KOHLIEHTPALMM PpAcTBOPOB: MaccoBasi 0N, MOJSPHOCTb,
MOJISUIBHOCTB, MOJISIpHAsl KOHLEHTpauus 3KBHBaJIeHTAa. KOHIEHTpanus pacTBopa — BaKHEUIIUN
(axTop HYHKIMOHUPOBAHUS OpraHU3Ma. DHepreTHKa Mnporecca pacTBOPEHUs.

37. Xummueckas Tteopust pactBopoB [[.MI. MenneneeBa. PactBopeHne kak (HHU3HKO-
XUMH4ecKkuil nmpouecc. O6pazoBaHue THAPATOB U COIBBATOB.

38. DnexrponuTHYecKas TUCCOIHMANMs B BOAHBIX pacTBopax. CuipHBIE U cia0ble
anekTposinThl. KOHCTaHTa M CTeneHb AUCCOLMALMU C1a00ro 3MEKTPoNnTa. 3aKOH pa30aBiIeHUS
OctBanbna. Teopusi cuinbHBIX 37€KTponuTOB. Kaxkymiascs cTeneHb JUCCOLMALUU CHUIIBHOTO
ekrponauTa. Ponp HMOHOB B KMBOM opraHu3Me. MoHBI — 4YacTunbl, B BHUAE KOTOPBIX
IIUTaTENbHBIEC BEIIECTBA YCBAMBAIOTCA OPTaHU3MOM.

39. HonHoe npousBeneHue Boabl. Bogopoanslil nmokazarens. Meronsl onpeaenenus pH.



40. I'mpponu3 coneil. VloHHble ypaBHEHUs peakuuu rujaponusa. KoHcraHTta u creneHb
TUAPOIIN3A.

41. HeoOGparumsrii ruaponus (2 ciaydasi). [Iporieccsl ruaponusa B mpupoe.

42. TpyaHopacTBOPUMBIE 3JIEKTPOIUTHI. PaBHOBecue ocamok — pactBop. [IponsBeneHue
pacTBopuMOCTH BilMsHME OJHOMMEHHOTO HOHAa Ha pPacTBOPUMOCTb TPYAHOPACTBOPUMOIO
IEKTPOJINTA. YCIIOBHS BBIIAJICHUS U PACTBOPEHHUS OCAIKOB.

43. OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE peakuuu. CTeneHb OKUCIeHHd. Baxneilmune
OKUCJINTEIM M  BOCCTAHOBUTENW. LOHHO-MOJNEKYNIIpHBIE  ypaBHEHUS  OKUCIHMTEIBHO-
BOCCTAaHOBUTEIIBHBIX peakiuil. YpasHenue HepHcra.

44. OKUCIUTEIBbHO-BOCCTAHOBUTENIbHBIM  MOTeHIMaN.  HampaBieHue  mpoTeKaHUs
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuid. B3ammocssazp sueprunm I'mboca u 3AC O-B
npouecca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIA HKBUBAJICHT.

45. PaBHOBecue Ha rpaHMIle METaul — pacTBOP. DNEKTPOIHBIN MoTeHuuan. Bogopoauslit
NIEKTPOJ cpaBHEHHUA. Pan HanpsoxkeHui. XMMHMYECKHME HCTOYHHUKHM DIEKTPUYECKOTO TOKA.
lNanpBaHMYeCKUE 37EMEHTHI. DIEKTPOABUKYLIAs CUIIA.

46. DneKkTpoxuMHYecKas Koppo3us MeTaioB. CriocoObl 3alUTH OT KOPPO3HUH.

47. Metamnbl. Ilonoxenune B nepuognueckord cucteme. OCOOEHHOCTH CTPOEHUS.
CBOMCTBA MPOCTHIX BEIIECTB.

48. Bomopon. Mecto Bomopoma B Ilepuogmueckoit cucteme. WM3otomsl Bomopoza.
Crnioco0b! nosy4eHus1, pu3ndecKkue 1 XMMU4eckre cBoiicTsa Bogopoaa. CoequHeHns: BOJOPOAA ¢
MeTalllaMu U HeMeTaulaMu. [ uapusl.

49. Boga, cTpoeHHE MOJEKYJbl, aHOMaIMU (PU3nYecKuX CBOMCTB. J{marpamma COCTOSTHHS
Boabl. CTpykTypa nbaa. Pasnuunbie (opmbl CBS3aHHON BOABI. XUMHUYECKH CBsI3aHHAs BOJA.
AxBacoenrHeHns. XMMHAYECKHE CBOMCTBA BOAbI. Boma B mpupose.

50. T'anorensl. O0mas XapakTepUCTUKA raJOreHOB. ['aJoreHpl Kak MPOCTHIC BEIIECTBA!
CTPOEHHUE MOJIEKYJI, METO/bI MOJy4YeHHUs, PU3NYECKUE (arperaTHOE COCTOSIHHE, PAaCTBOPEHUE B
HOJISIPHBIX U HETIOJIIPHBIX PACTBOPUTENSAX, TEMIIEPATYPa KUIIEHUs, XMMUYECKUE CBOICTBA).

51. Bomoponusie coenunenus ranoreHoB. [lonyuenue. Ctpoenue. PactBopuMocTs B BojiE.
OcHoBHbIE CBOWCTBA. 3aKOHOMEPHOCTH B PALY.

52. Xanpkorensl. O0mas xapaxkrepuctuka, amiorponus. Kucinopon. Ctpoenue aroma u
MOJIEKYJIBI, MIOJIy4€HHE U CBOMCTBa Kuciaopona. Oxcuasl, nepokcuipl. O30H, €ro MoJy4eHHE,
CBOICTBa U OMoOJOrnyecKas pojb. 3aAKOHOMEPHOCTH B U3MEHEHUH KHCIOTHO-OCHOBHBIX CBOWCTB
B Psilax U rpynmnax nNepUoANYECKON CUCTEMBI AJIEMEHTOB OKCUIO0B U THAPOKCUIOB XaJIbKOTE€HOB.

53. Cepa. [lonoxxeHne B mepUOANMUECKON cCUCTEME. AJUIOTPOIUs. XUMHUYECKHUE CBOMCTBRA.

54. Cepnucras u cepHas kuciorel. Crpoenue. OOmue u crneuupuyeckue CBONCTBA.
[Honmyuenne. KucnoponHbsle KHUCIOTHI CEpbl, UX CTPOEHUE U OCHOBHBIE cBoicTBa. Cynb(aThl.
[TpakTHuecKkoe NPUMEHEHUE XaJIbKOTEHOB U UX coeaquHeHN. COeqUHEHMSI CEPhI KaK BayKHEHIINE
3arpsiI3HUTENN OKPYKAIOILEN CPEIbI.

55. Asor. Ilonoxxenue B nepuoauueckoil cucreMme. CTpoeHME M CBOWCTBA IPOCTOTO
BenlecTBa. llodyuyeHne B NPOMBINIIEHHOCTH U Jlaboparopuu. buonoruueckas posb aszora.
[Tpobnema ¢ukcanuu armocdepHoro azora. [IpoMblIITIeHHBIH CHHTE3, CBOWCTBA U PUMEHEHHE
ammuaka. PaBHoBecue B BOAHOM pacTBope ammuaka. Cojau aMMOHUS.

56. Oxcuupl a30Ta, CTPOEHUE, MOITYYCHHE U XUMHUYECKUE CBOMCTBA. A30THCTasl KUCIIOTA,
€€ OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS aKTUBHOCTh. HUTpUTHI. A30THas KHMCIIOTa, MOTy4YE€HUE U
obmue cpoiictBa. Crnieunduyeckue CBOWCTBA: B3aMMOJEHCTBHE ¢ METAaUIaMU U HEMeTaJlIaMH,
opraHuveckuMu BemectBamu. Hurparel. AzotHeie ynoopenus. [IpoGiema HUTpATOB.

57. ®ochop. Ilomyuenue ddocdopa. Kpucramnmmyeckue wmoaudukamuu Qocdopa.
Coemunaenus (¢ochopa ¢ mMetamiamMu u HemeTaymiamMu. CTpOCHHE, CBOWCTBA, TOIYYCHHE W
npumeHenue. @dochop — OuoreHHslii snemeHT. BnusHue coenuHeHuit ¢docdopa Ha
OHOJIOrMYECKHE CUCTEMBI.



58. Oxkcunbl ¢ocdopa. PocopHbie KHUCIOTH, X conu. PactBopuMocTh (ochatoB u
ruapodocdaroB B BoJe U MUHEPAIBHBIX KUCIOTaX. [ maponu3 comeit oprodhocopHOil KUCITOTHI,
pH cpenst. [lonyuenue pocdaros. [Ipumenenue Gocdopa u ero COeTUHEHHIA.

59. Vmepon. XapakTepuCTHKa 3JE€MEHTa MO TMOJIOKEHUIO B TEPUOIUYECKON CHCTEME.
@DOopMBI CyIIIECTBOBAHMS IIPOCTOTO BeUleCcTBa. bronoruyeckas posb yriuepoaa U €ro COSIUHEHUN.
Kpyrosopot yrmiepona B npupoze. Heopranmueckue coeAMHEHNs yTiiepoaa.

60. Oxcunpl yrnepona. YroiabHas KACIOTa U ee conu. KapOoHaTsl M THApOKapOOHAThI, UX
pacTBopuMOCTh M Tuaponu3. KapOonatHoe paBHoBecue B mpupozge. CoequHeHHs yriepojaa ¢
raJloreHamu, cepoi, a30toM. OpeoHsI.

IIpaBuia BEICTABJICHHUS OLICHKHM HA 3a4eTe:

VY CTHBII OTBET CTYACHTA HA 3a4eTe OLIEHUBAETCS 10 2-X OaJUIbHOM cucTeMe.

OtmeTKa «3aumeno» CTaBUTCSI, €CIN:

- 3HaHUS OTJIMYAIOTCS TIIyOMHOM M COIEP’KAaTeNbHOCTBIO, JACTCs TOJHBIM UCUEPIIbIBAIOIINI
OTBET, KaK Ha OCHOBHBIE BOIIPOCHI K 3a4€Ty, TAK U HA JONOJHUTENIbHBIE;

- CTYJIEHT CBOOOIHO BJIa/IeeT HAyYHOU TEPMUHOJIOTHEH;

- OTBET CTyJE€HTa CTPYKTYpHUPOBaH, CONEPKHT aHAJU3  CYyIIECTBYIOLUIMX TEOPHIA,
HAy4YHBIX LIKOJI, HAIIPABJICHUHN U UX aBTOPOB;

- OTBET CTYyJEHTa JIOTUMHO M JI0KAa3aTeJIbHO PACKPBIBAET IPOOIEMY, MPEATOKEHHYIO IS
peleHus;

- OTBET CTyJEHTa XapaKTepHU3yeTcsl NIyOMHOH, MOJHOTOW M HE COAEPKHUT (PAKTUUECKUX
OIINOOK;

- OTBET CTYACHTa WJUIIOCTPUPYETCS MpHUMepaMHM, B TOM 4YHCI€ M3 COOCTBEHHOMN
HAy4HO-UCCIIEI0BATEIBbCKON IEATEIbHOCTH;

- CTyICHT JEMOHCTPUPYET YMEHHME AapryMEHTUPOBAHO BECTH JHAJOTl U HAYYHYIO
JMCKYCCHIO;

- CTYACHT JAEMOHCTPHPYET HaBBIKH IOMCKa M OOpabOTKM HAy4HOH HWHPOpPMALUU U
JKCIIEPUMEHTAJIBHBIX JIaHHBIX.

OTMmeTKa «He3aumeno» CTaBUTCSI, €CIIN:

- OTBET CTyJeHTa OOHapyXuJ HE3HaHHE WM HEMOHHMMAaHUE CYLIIHOCTHOM 4YacTu
JUCLATIIINHBI;

- COZlep’KaHHE  BONPOCOB HE PACKPBITO, JOMYCKAIOTCS CYIIECTBEHHbIE (haKTHUECKUe
OLIMOKHU, KOTOPbIE CTYAEHT HE MOYKET UCIIPABUTh CAMOCTOSITENIBLHO;

- Ha OOJBIIYyI0 YacThb JONOJHHUTEIbHBIX BOINPOCOB IO COJEP)KAHHUIO 3ayeTa CTYACHT
3aTPyAHACTCS JaTh OTBET WM HE JA€T BEPHBIX OTBETOB;

- CTYAEHT HE JEMOHCTPHPYET HAaBbIKM NOUCKAa U 00pabOTKM Hay4yHOHl HHpOpMaLuu U
DKCIIEPUMEHTAIIbHBIX TaHHBIX.



IIpnioxenne Ne 2 k padoueil nporpaMme AUCHHUIIIMHBI
«Heoprannueckas XuMush»

MCTOIHKI‘IECKI(IG YKazaHusd 1Jisl CTYI€HTOB IO OCBOCHUIO TUCHUIIJIHHBI

OcHoBHOI (opMOIt M3TOKEHHUST Y4eOHOTO MaTepuaia o auciuiuiniHe «Heoprannueckas
XUMHUSD» SBISIOTCS JeKIuH. [10 GOJBIIMHCTBY TE€M MperyCMOTPEHBI JIAOOPATOPHbIE 3aHATHUS, Ha
KOTOPBIX MPOMCXOAUT 3aKpeIUIeHHE JEKIMOHHOIO Marepuaia IyTeM IPUMEHEHHsS €ro K
KOHKPETHBIM XUMUYECKUM 3aJlauaM U OTPAOOTKa HABBIKOB PAOOTHI C XUMHUYECKUMH PEaKTUBAMU,
IIPOBE/ICHUS] XUMHUUYECKUX PEaKIUN U UHTEPIPETALNH UX PE3YIbTATOB.

JUist yCTIIIHOTO OCBOCHUS AMCLUUIUIMHBI OYEHb BaXKHO PELICHHE JOCTATOYHO OOJIBIIOrO
KOJIMYECTBA 3aJ1a4, KaK B ayIUTOPHH, TaK U CAMOCTOSITEIbHO B KAaU4E€CTBE JOMAIIHUX 3aJIaHUM.
[Ipumepsl pemeHust 3amay  pa3dOHparoTcs Ha JEKIUSIX M J1a00OpaTOPHBIX 3aHATHSX, IPH
HEOOXOAMMOCTH 1O Hambosee TPyAHBIM T€MaM IMPOBOASATCS IOMOJHUTENbHBIE KOHCYJIbTALIUU.
OcHOBHas 1Ledb pelIeHHs 3aJady — MOMOYb YCBOHMTH (DYHIAMEHTAJIbHBIE MOHSATHS U OCHOBBI
XUMHUYecKoll Hayku. Jlyis pelieHus Bcex 3ajad HeoOXOJUMO 3HAaTh M MOHUMATh JIEKIIMOHHBIN
marepuan. IloatoMy B mporecce H3y4eHHs [AUCLUIUIMHBI PEKOMEHAYETCS PETYIsSpHOE
MOBTOPEHUE MPOWJICHHOTO JEKIIMOHHOTO Marepuaia. Marepuas, 3aKOHCIEKTUPOBAHHBIA Ha
JEeKIHIX, HEOOXOAMMO JoMa elle pa3 mnpopalaTbiBaTh W MpPU HEOOXOAWMOCTH JOTOIHSTH
uHbopMalueil, MoJy4yeHHOW Ha KOHCYJIbTAlUAX, JTa0OpaTOPHBIX 3aHATHUAX WM U3 yduyeOHOMU
JTUTEPATyPBhI.

bonpiioe BHUMaHWE MOMKHO OBITH YAEJICHO BBIMOJIHEHUIO JOMAIIHEeW paboTel. B
KAuecTBEe 3aJaHUM I CaMOCTOSTENbHONH paboThl JIOMa CTYAEHTaM IIpe[JlararoTcs 3ajadd,
aHAJIOTMYHbIe pa300paHHBIM Ha JIEKIHUSAX W J1a00paTOpPHBIX 3aHATHSAX WM HEMHOro Oolee
CJIO’KHBIE, KOTOPBIE SBIISIOTCS PE3YJAbTaTOM 00bEeIMHEHNS HECKOJIBKUX 0a30BBIX 3a/1a4.

JUis mpoBEpKM W KOHTPOJS YCBOEHHUS TEOPETHMUECKOIO Marepualia, MpUOOpPETEHHBIX
MPAKTHYECKUX HABBIKOB PaOOTHI B XUMUYECKON J1aOOpaTopuu, B TeUEHHUE OOYUEHUS TIPOBOISATCS
MEpOTIPHUATHS TEKYIIEH aTTeCTAIlli B BHUJE ONMPOCOB U UTOTOBOI KOHTPOJBHOH paboThl. Taroke
MPOBOJIATCSA KOHCYNBTAIUU (IIpU HEOOXOAMMOCTH) MO pa3dopy 3aJaHuil IS CaMOCTOATEIbHOU
paboThl, KOTOPBIE BBI3BAIIU 3aTPYAHECHHUS.

B xoHue Kypca M3ydyeHHs] AUCHUIUIMHBI CTYAEHTHI CAAIOT 3a4eT. 3a4eT NPUHUMAETCS I10
OusieraM, KaXIblii M3 KOTOPBIX BKJIIOYAET B ce0sl 1Ba TEOPETUUYECKUX BOINPOCA M PACUETHYIO
3a/1a4y.

OcBouTh BONPOCHI, U3JIaraéMble B MPOIECCE M3yUYEHHUs NUCHUIUIMHBI «Heopranndeckas
XUMUS», CAMOCTOATEIBHO CTYJEHTY KpailHE CI0KHO. DTO CBA3aHO CO CIOKHOCTBIO M3y4aeMOro
Martepuana u OonpmMM o0beMoM Kypca. [losToMy mocemieHue BceX ayJUTOPHBIX 3aHATUN
SBIISIETCS. COBEPIICHHO HEOOXONMMBIM. be3 YMOpHBIX U pEerylspHBIX 3aHSATUH B TEUCHHE
ceMecTpa cJaTh 3a4eT 110 UTOr'aM W3Y4YE€HHUS JUCIUIUIMHBI CTYIEHTY PaKTUYECKH HEBO3MOXKHO.



