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1. Ileau ocBOeHMSI AMCHMILIMHBI

K ocHOBHBIM measiM OCBOCHHS MUCHHMILTUHBI «OOIIass U HEOpraHWYEeCcKass XUMUS» CICIyeT
OTHECTH:

- TOATOTOBKA CTYACHTa K JICATEIHHOCTH B COOTBETCTBUU C  KBATU(UKAIMOHHOU
XapaKTEPUCTUKOMN CIENUAINCTA 0 HAIIPaBJICHUIO;

- (opmupoBaHUE OOMIETEXHUISCKUX 3HAHUIA U YMEHHI 10 JAHHOMY HampaBIICHUIO;

- IleJICHaNpaBJIEHHOE NpHUMEHEHUEe 0a30BBIX 3HAHW B 00JacTH 0OILIEH W HeopraHMYecKOon
XHMHH B TPO(PECCHOHATLHOM IeATEIIBHOCTH.

K ocHoBHBIM 3agayaM ocBoeHMs TUCHUILTUHBI «OO0mIas U HEOpraHU4ecKas: XUMHUS») CIeIyeT
OTHECTH:

- Pa3BUTHE NPAKTUYECKUX HABBIKOB II0 BOIIPOCAM, CBSA3aHHBIM C INPUMEHEHHEM OCHOBHBIX
XUMUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMUYECKUX PEAKIUH;

- (QopMHUpOBaHHE HABBIKOB HCCIIEJOBAHUS XHWMHUYECKOTO BO3JCUCTBUS HA IPOMBIILUICHHBIE
OOBEKTHI.

2. Mecrto nucuumianabl B ctpykrype OOIl cnenuanaurera

Juctummuaa «OO0mas ¥ HeopraHWYecKas XUMHS» OTHOCHUTCS K YHUCIy 0a30BbIX Y4YeOHBIX
JUCLUUIUIMH 4YacTH MAaTeMAaTHYECKMX M eCTeCTBEHHOHayuHbIX auciuiuimd OOIl cnenuanurera.
OcBoeHUE 3TOM TUCHUIUIMHBI JAa€T 3HAHUSA, MO3BOJISIONIME ONTHUMHU3UPOBATH YCJIOBHS MPOBEACHHS
XUMHUYECKHUX PeaKlIUi U XUMHUKO-TEXHOJIOTHUYECKHUX MPOIECCOB, ONTUMHU3UPOBATH MOJ00P PEareHToB U
pacTBOpUTENICH, OIICHUTh BO3MOXHOCTH pa3elieHUs] CMECed BEHIECTB I TMONMYYCHHS TpeOyeMbIX
pe3ynbTaToB. OTHUM OO0yCIOBJIEHA BaXKHEHIIas pojib XUMHHU B OOIIETEXHHUYECKOH MOJIrOTOBKE
CIEIHAIMCTOB PA3TUIHOTO TPOPHIISL.

Huctumnuna «OOmas ©  HeopraHWyeckas XUMHs»  B3aUMOCBsSI3aHa  JIOTUYECKH U
COJIEPKATEIBHO-METOUYECKHU CO CICAYIONIMMU AUCHUIUITMHAMU U nipakTukamu OOIL:

B 6asoeoti vacmu broka 1 «/[ucyuniunst (Mooynu)»:

- DKOJIOTHS;

- Opranuyeckas XuMus;

- Ou3nYecKas XUMHUS;

- O0m1ast XuMu4ecKasi TEXHOJIOTHS;

- [Iponieccel 1 anmapaTsl XUMHYECKONH TEXHOJIOTHH.

B sapuamuenou wacmu bnoka 1 «{ucyuniunvt (Mooyau)»:

- O0mrast XuMU4YeCcKasi TEXHOJIOTHS;

- XMMUY€ECKO€E COIPOTHUBIICHHS] MATEPUATIOB U 3aIUTA OT KOPPO3UHU.

3. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUeHUsI 10 JUCIHUIJIMHE, COOTHECEHHBbIE C MJIa-
HHUPYEMBbIMH pe3yJIbTaTAMH OCBOCHHSI 00pPa30BaTe/IbHOM POrPaMMBl.

B pesynbrare OCBOGHHS IUCHMILIUHBI y OOydarommxcs (pOpMHPYIOTCS CIEAYIOIIUE KOMIIe-
TEHIUHU U JTOJKHBI ObITh JOCTUTHYTHI CIEAYIOLIUE PE3yIbTaThl 00yUeHHs Kak 3Tan (OpMUPOBAHUS CO-
OTBETCTBYIOLIUX KOMIIETEHIUH:

B pe3yabTaTte ocBoeHus1 06pa3o-
Kox xomme- . IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS MO
BaTeJILHOI MPOrpaMMBbl 00Y-
TeHIHH . AUCIHMILIHHE
YaKIHiics T0JKeH 00J1a1aTh
OK-7 TOTOBHOCTBIO K CAMOPAa3BUTHIO, 3HATH:
caMopeanu3aluu, UCIoJIb30Ba- - OCHOBBI CTPOEHHUS aTOMOB U MOJIEKYJ, TEOPUHU
HHIO TBOPYECKOTO MOTEHIIAAJIA XMMHYECKOM CBSI3U B COECJAMHEHUSIX Pa3IMYHbIX
TUIIOB, CTPOCHUE BEIIECTBA B KOHJACHCUPOBAHHOM
COCTOSTHUH, OCHOBBI XUMHYECKON
TEPMOJAMHAMUKH, METOJIOB ONMCaHUs
XUMHYECKOTO paBHOBECHS B pacTtBopax
JJIEKTPOJIUTOB,  TUAPOJM3Aa  COJEH,  OCHOBBI
XMMHYECKOM KUHETUKH, XUMHYECKHE CBOMCTBA
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3JIEMEHTOB pa3iIuuHbIX Tpynn Ilepuonnueckoin
CUCTEMBl M HX COEAUHEHHUH, OKHCIUTEJIbHO-
BOCCTAHOBUTEJIbHBIE  pEaKUUH, CTPOCHHE U
CBOICTBAa KOMIIJIEKCHBIX COEIUHEHM;

yMeTb:

- OIpenensaTb IO  CIPaBOYHBIM  JAHHBIM
SHEPreTUYECKUe XapaKTEePUCTUKU U TEOMETPHIO
MOJIEKYJI, TEPMOAVNHAMHUUYECKUE XapaKTEPUCTHKHU
XUMUYECKHX  peakuui, BenumunHel pH m
XapaKTePUCTUKU  JTUCCOLMALUU  DJIEKTPOJIUTOB,
IPOBOAMUTH pacyeThl KOHIEHTpALUil pacTBOPOB
pa3IMYHBIX COEIUHEHUH;

BJIA/IETh:

- HaBbIKaMH BBINOJIHEHHUS OCHOBHBIX XMMMUYECKUX
1a00paTOPHBIX OTEpaIuii;

- mpaBujaMu Oe30macHO paboThl B XMMHYECKOM
nabopaTopuu;

- Merogamu omnpezaeneHuss pH pactBopoB U
orpeziesieHUs] KOHIIEHTPAIMK B pacTBOpax;

- METO/IAMH CUHTE3a HEOPTAaHUYECKUX COEIUHE-
HUIL.

OIIK-1

CIIOCOOHOCTEIO MCIOJIL30BATh
MaTeMaTU4YeCKUe, €CTECTBEHHO-
Hay‘-IHI)Ie 158 I/IH)KeHepHI)IC 3HAHUS
JUTSL peIlieHus 3a71a4 CBOEH mpo-
(heccroHaTBHOM NEeSITETbHOCTH

3HATh:
- COCTaB, CTPOEHUE U XUMHUYECKHUE CBOMCTBA
OCHOBHBIX ITPOCTBIX BEIIECTB U XUMHUYECKUX CO-
€IMHEHHM, CBS3b CTPOEHHUS BELIECTBA U IIPOTEKA-
HUSI XUMUYECKHUX MPOIIECCOB;

- 3aKOHOMEPHOCTH U3MEHEHUS (PU3UKO-XUMUYE-
CKMX CBOMCTB MPOCTHIX U CJIOKHBIX BEILIECTB B 3a-
BHUCHUMOCTH OT MOJ0KEHHUS COCTABIISIOIINX HX
aneMeHToB B [leproanyueckoil cucreme;

YMeTh:

- UCIOJIB30BaTh MPUHLIMN NEPUOAUYHOCTH U [le-
PUOANYECKYIO CUCTEMY IS MIPEICKa3aHUS
CBOICTBA MPOCTHIX U CIOKHBIX XUMUYECKUX CO-
€IMHECHUI U 3aKOHOMEPHOCTEN B UX U3MEHEHUU;
- ohopMIIATE PE3yNIbTATHI IKCIIEPUMEHTATBHBIX U
TEOPETHUYECKHUX PadoT, (hOPMYIUPOBATH BHIBOJIBI.
BJIA/IE€Th:

- TEOPETUYECKUMHU METOJAMH OIMCAHUsI CBOMCTB
MPOCTBIX U CIIOKHBIX BEIIECTB HA OCHOBE AJIEK-
TPOHHOTO CTPOEHHUS UX ATOMOB M NOJIOKEHHUS B
Ilepuoanueckoil cucTeMe XUMUYECKHX IIEMEH-
TOB;

- METOJIaMU TTOMCKAa XUMUYECKON MH(MOpMAITUH C
UCTIOJb30BAaHUEM PA3IIUIHBIX UCTOYHUKOB (Crpa-
BOYHBIX, HAYYHBIX U HAYYHO-MIOMYJIAPHBIX U3]1a-
HUI, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB NH-
TEpHETA).

4. CTtpyKTypa M cofep:KaHue JUCHUNIHHBI




OOmias TpyI0EMKOCTh JUCIUIUTMHBI COCTABISIET § 3a4eTHBIX enuHull (288 axagemMuueckmx
yaca, u3 HuUX 144 gaca — camocrosTenbHas paboTa CTYJACHTOB) B TMEPBOM U BTOPOM CEMECTpaX.
CrtpykTypa U cojepxaHue JUCHMIUTUHBI «OOIIas W HeopraHudeckass XUMHUS» MO CpPOKaM M BHIaM
paboTsl oTpaxkensl B [Ipunoxxenun 1.

1 cemectp:

Jlexnmu — 1,5 gaca B Hegemo. Beero 27 Jacos.

JlaGopaTtopHsbie paboTsl — 1,5 gaca B Henemto. Beero 27 yacos.

CemMuHapsl U ipakTUYeCcKue 3a1anus — 1 yac B Henemo. Beero 18 uacos.

dopma KOHTPOJIS — IK3aMEH.

2 cemecTp:

Jlexnmu — 1,5 gaca B Henemo. Beero 27 4acos.

JlaGopaTtopHsbie paboTsl — 1,5 gaca B Henemto. Beero 27 yacos.
CemMuHapsl U ipakTHYeCcKue 3a1anus — 1 gac B Henemo. Beero 18 uacos.
dopma KOHTPOJIS — IK3aMEH.

PA3JIEJI 1. OBILIIAA XUMUSA
Tema 1. OcHOBHBIE 32aKOHbI XMMHUH

3aKOH COXpaHEHUsl MaTepuH, 3aKOH IIOCTOSTHCTBA COCTaBa, 3aKOH OJKBHUBAJIIEHTOB. ['a30Bble
3aKOHBI. 3akoH ABorazpo, Uuciao ABorajapo, ENWHULIBI U3MEPEHHS] aTOMHBIX M MOJIEKYJISIPHBIX Macc.
[IpuMeHeHrne OCHOBHBIX 3aKOHOB XMMHH K KOJIMYECTBEHHBIM PacyeTaM IO YPABHEHUSIM PEaKIIUH.

OCHOBHBIE KJIACChI HEOPraHWYECKUX COEJAMHEHHMI: OKCHU[bl, OCHOBAHUS, KHUCJIOTHI U COJIH.
OCHOBBI HOMEHKJIATYpbl XUMHUYECKUX COCIUHEHUM.

HekoTopsie METOIbI UX TOTYYEHHSI, 0OCOOEHHOCTH XUMHYECKUX CBOWCTB.

Tema 2. CTpoeHue 3J1eKTPOHHOI 000,109k aToMa. [lepuoanyecknii 3aKoH
JI.M. MenaesieeBa

Ctpoenune aroma 1o bopy. KopnyckymnspHo-BoJIHOBBIE CBOMCTBA MaTepuu. Y paBHeHue [lmanka.
[Tpuniun HeornpeneneHHocTH. Y paBHenue Llpenunrepa u BoJHOBbIE (DYHKIIMU 3JIEKTPOHOB.

KBaHntoBble umncna. ['1aBHOE KBAHTOBOE YHCIO. JHEpPreTUYeckue ypoBHU. (OCHOBHOE |
BO30YXJIEHHOE COCTOsiHMEe aroma. OpOuTaqbHOE KBAHTOBOE YHCIIO. DHEPreTHUecKrue MOTYPOBHHU.
dopMa aTOMHBIX oOpOuTane. MarHuTHOe KBAaHTOBOE YHCIIO. ATOMHBIE opOuTanu. OpueHTanus
ATOMHBIX opOuTaneit B mpocTpancTBe. CriuH 3nekTpoHa. CIMHOBOE KBAHTOBOE YHUCIIO.

[IpaBuno Ilaynmu. MakcuMmanbHOE KOJMYECTBO JJIEKTPOHOB HAa DSHEPreTUYECKOM YpPOBHE,
NOJypOBHE M aTOMHOU opOutanu. [lopsnok 3amoiHeHHs YHEPTeTHUECKUX YPOBHEW M IMOIYypOBHEH B
MHOTOJJICKTPOHHBIX aromax. lIpaBuno I'yrma. s-, p-, d- u f- »snementsl. VX pacnonokeHue B
nepuoanyeckon cucreMe [I.1. Menneneesa.

Ilepuoauueckuii 3akoH U neproanueckas cuctema snemeHToB [[. M. MenneneeBa. [lepuoasl u
rpymnbsl.  CTpoeHHE TNEepHOAMYECKOW CHCTEMBI M CTPOCHHE JJIEKTPOHHOW OOOJOYKH —aToMa.
ONeKTpOHHBIE aHaloru. BalleHTHbIE 3MEKTPOHBI y s-, p-,d- U f- 3IeMeHTOB. ATOMHbIE MapaMeTphl.
ATOMHBIE M HOHHBIE DPAIUYyChl. DHEPrus MOHU3aLUUU (MOHU3AaLMOHHBIN moreHiuan). CpoicTBO K
ANEKTPOHY.  DJIEKTPOOTPULIATEIBHOCTh. llepHOIMYHOCTE B HM3MEHEHUMM AaTOMHBIX MAapaMeTpoB M
XMMHYECKHUX CBOMCTB 3JIEMEHTOB.

Tema 3. XumMnueckasi CBSI3b U CTPOCHUE BelleCTBA

Tunel xumuyeckoit cBsi3u. KoBanmeHTHass xumudeckas cBs3b. OOmas 31MeKTpOHHAas Tapa.
[TpaBuno okrera. Merop BaseHTHBIX cxeM (BC). DnepreTudeckas auarpamma oOpa3oBaHUs MOJICKYJTbI
Bojiopona. llepekpriBaHue SIEKTPOHHBIX OOmakoB. [[nmmHa cBsi3u. CBOMCTBAa KOBAJICHTHOW CBSI3U:
HACBIIAEMOCTh, HAIPaBIEHHOCTh WU MOJSPHOCTh. JIMMOJBHBII MOMEHT CBSI3U. JIMMOJBHBIA MOMEHT
MoJieKynbl. MOHHasl CBs3b, KaK MNPEACNbHBIM Cilydyaidl MOJSPHON KOBaJIEHTHOH CBA3M. ATOMHBIE U
MOHHBIE paanychbl. CTPyKTypa MOJEKYJIbl M €€ 3aBUCUMOCTb OT CTPOEHHsI BHELIHErO 3JIEKTPOHHOTO
YpOBHSI aToMoB. HampaBlieHHOCTh KOBAJICHTHOW CBsi3W. BaneHtHbie yribl. [wOpumuszamusi CBS3Ei.

FI/I6pI/II[I/ISaHI/I$I ATOMHBIX Op6PITaJICI>'I HEHTPAJIBHOI'0 aToMa THUIIA Sp, sz, Sp3 " CTPYKTYpa MOJICKYJ
AXQ, AX3, AX4.



KpatHsbie cBs3u; 6- u - cBsi3u. JJoHOpHO-aKIenTOpHast CBsA3b. BogopoanHas cBsa3b. OcoOEHHOCTH
METAJUINYECKOMN CBSI3H.

Tema 4. Tepmoxumusi. OCHOBbI XUMHYECKOH TEPMOJAMHAMMUKH.

Ouneprerndyeckne 3¢p¢exTsl mporeccoB. CHCTEMBI, COCTOSHUS M (QYHKUUH COCTOSHHSL.
TepmonuuamMuueckue mnapameTpbl. BHyTpeHHssE SHeprusi, pabota, TeruioBoH A(DQPEeKT XUMHUUYECKON
peakuuu. IlepBblii 3aKOH TepMOAMHAMUKH. OHTanbnus. CTaHmapTHas SHTaJIbIUS 00pa30BaHUS
CJIOHOTO BELIECTBA.

3akoH I'ecca u cnenctBua u3 Hero. IIpuMeHeHwe MX U1 pacyera SHTAIbIMM XUMHYECKHX
peaknuii 1 Gpa30BbIX MPEBPAICHUH.

Tema 5. Xumuyeckass KHHeTHKa M paBHOBecue. Karanus.

Ckopocts xumuyeckod peaknuu. Cucrtema, ¢dasza, KOMIOHEHT. CHCTEMBI TOMOTCHHBIC H
reTeporeHHbie. ['OMOreHHbIE pEakluu. 3aBUCUMOCTb CKOPOCTH pEaKkUMH OT KOHILEHTpaluu
pearupyromuyx BellecTB. BinsHue naBlieHUs HA CKOPOCTh Ta30BBIX pEaKkiuid. 3aKOH JIEUCTBUS Macc.
Craguu, onpenensooimue CKopocTh Ipolecca. BiusHue teMmneparypsl Ha CKOPOCTh pEaKLUU. DHEPTHUs
aKkTHBaIMU. YpaBHeHUE Appennyca. TemneparypHsiii K03 duireHT ckopoctr peakiuu Bant-I'odda.

I'ereporeHHble peakuuu. 3aBUCHUMOCTb CKOPOCTH TI€TEPOT€HHBbIE pEaKLHUU. 3aBUCUMOCTh
CKOPOCTH T'€TepOTreHHOW peaklMy OT KOHLIEHTPALMK pearupyrolmx BellecTB. BrnusHue moBepxHocTu
pazznena ¢a3 u quddysus.Katanus roMoreHHbIN U reTepOreHHbIN. MeXaHu3M NeHCTBUS KaTaan3aTOPOB.
Nuru6utopsl. llenasie n poToxuMuueckue peakiuu. Peakiun oOpaTruMbie 1 HEOOpaTUMEIE.

XHUMHUYECKOE paBHOBECHE B TOMOTEHHBIX U IeTepOreHHbIX peakuusax. KoHcTaHTa paBHOBeCHUS.
VYcnoBus cmemenus pasaoBecus. [Ipunnun Jle- [llarense.

Tema 6. PacTBoOpbI. DJIeKTPOIUTHYECKAS JUCCONMALNS

OO61mas xapakTepucTUKa U Kiaccu(UKaus pacTBOpoB. Poib pacTBOpOB B MpPUPOAE U TEXHUKE.
Boza 1 BogHblE pacTBOPBI, HEBOAHBIE pacTBOPBI. OnpeneneHre HAealIbHOIO PacTBOPA.

CocraB pactBopoB. CrnocoObI BBIpaXXEHHSI COCTaBa pacTBOpoB. PactBopuMocTh. PacTBOphI
HEHACBIIICHHbIC, HACBIIICHHbIE W TEpEeHaChIllleHHble. BrusHue TeMiepaTypbl Ha pPacTBOPUMOCTh
TBEPJOro BenlecTBa M kUIKOCTH. ConbBaTallMsl ¥ TUApaTalysl. DHTaJIbIUS PaCTBOPEHUSI.

DJeKTpoNuTUYECKas [ucconuanus. PacTBopbl 31eKTpoauToB. Teopus ruapaTaludu B mpoieccax
AIIEKTPOJIMTHUECKON auccoruanui. CTeneHb 3JIeKTPOIUTUYECKON NUCCOIMALUY U €€ 3aBUCUMOCTb OT
pa3nuuHbIX  (pakTopoB. CuibHBIE U cia0ble AMeKTPoiuThl. KOHCTaHTa  3JEKTPOIUTUYECKOMH
JUCCOITMAITMU  CIa0BIX DJIEKTPOJNIMTOB. 3akoH pa3BeneHus (pazbOabienus) OctBasibna. CuIIbHBIC
anektponuthl. Kaxkymasics crenens aucconuauuu. IloHsTHe 00 aKTUBHOCTH; KOX(PQPHUIMEHT
aKTUBHOCTH. KHCIIOTBI, OCHOBaHMSI U COJIM C TOYKHU 3PEHHS JIEKTPOIUTUYECKON TEOpUU PacTBOPOB.
AM(pOTEpHOCTS.

DnekTpoiauThyecKas aucconuanus Bonabl. HMoHHoe mpousBeneHue BoAbl. KoHIeHTpauus
MPOTOHOB U HMOHOB THUJIPOKCHJIA B HEUTPANbHBIX, KUCIBIX M WIEJOYHBIX pacTBOpax. BomopoaHbiit
noka3aresib pH. KucnoTHo-ocHOBHBIE MHAUKATOPBI, pH-METpHI.

Peaxuuu nonHoro oomena. I'maposius.

HonHo-0OMEeHHbIE peakuuu ¢ 00pa3oBaHHMEM MaJlopacTBOPUMOIrO  BEIIECTBA, C€IadOro
anekTposmTa. [IponsseneHre pacTBOPUMOCTH.

I'magponus coneil. CrtemeHb M KOHCTaHTa ruaposnsa. CTyneHYatslil rugponus. Buuszue
TEMIIEPaTypbl M KOHIEHTPALUU Ha CTENEeHb ruapoausa. Msmenenue pH pactBopa mpu ruapoinse.

Tema 7. OKMCIUTEIbHO-BOCCTAHOBUTE/ILHBIE PEeAKINH

[TonATHe O peakuusAX OKHUCIEHUA-BOCCTAHOBJICHUA. CTeneHb OKuciaeHUs. OKHUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIE CBOMCTBA IIPOCTBIX M CIOKHBIX BEIIECTB.  BaxHeWliue OKUCIUTENU U
BOCCTaHOBUTENN. COCTAaBIIEHNE YPABHEHUHN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.

TUNBl  OKMCIUTENIBHO-BOCCTAHOBUTEIBHBIX PpEAaKUMHA. 3aBUCHMOCTh COCTaBa IPOJLYKTOB
OKHCJICHUS U BOCCTAHOBJICHUS OT YCJIIOBUM IIPOBEACHUS PEAKLIUU.

DJIEKTPOXMMHYECKHe PO ecChI



B3auMoCBA3p  MEXAy ~ DJIEKTPOXMMHUYECKMMH W OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIMU
npoueccamM. ['aJbBaHMYECKUH DJIIEMEHT, TaJbBaHMYECKas mnapa. XUMHUYECKHME HWCTOYHUKH TOKa.
["anibBaHMYECKME ANEMEHTBI U AKKyMYJIATOPBI. TOIUTMBHBIE AJIEMEHTBI.

Onekrponu3. 3akonsl Papanes. [lociaen0BaTenbHOCT, BOCCTAHOBICHHSI KATUOHOB M OKHCIICHHE
AQHUOHOB IIPU CIIOKHOM COCTaBE€ JJIEKTPOJIMUTA. DJIEKTPOJIM3 C PACTBOPUMBIM aHOAOM. lIpumeHeHue
anekTponunsa. CTaHIApTHBIN AJIEKTPOAHBIM NoTeHuuan. Bomopoassiil anektpon. Psn HampspkeHHH.
9. J1.C. raibBaHMUYeCcKOTO 3jieMeHTa. CTaHAapTHBIE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE TOTEHIIUAIBI U
MPUMEHEHUE WX JJIA OINpEAeNIeHUs BO3MOXXHOCTU MPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKui.

Tema 8. KoMmmiekcHble coeTUHEeHUS

OCHOBHBIE TIOJIOKEHUS KOOPAVHALMOHHOW TEOPUU CTPOCHHSI KOMIUIEKCHBIX COEIMHEHMM.
XuMHuueckasi CBsI3b B KOMILUIEKTHBIX COEAMHEHUSX. JIOHOPBI M aKIEeNnTOphbl 3JIEKTPOHOB. 3aBUCUMOCTh
KOOPAMHALIMOHHBIX CBOICTB LEHTPAIBHOIO aTOMa OT CTPOEHUS €ro 3JIEKTPOHHOU 0000uky. JIuranmsl.
Koopaunannonnoe uucino. HomeHknaTypa KOMIUIEKCHBIX COEIUHEHUN. DINEKTPOIUTHUECKHE CBOMCTBA
KOMILJICKCHBIX CoequHeHUN. Jlucconuaiys KOMIUIEKCHBIX HOHOB. KOHCTaHTa HECTOMKOCTH.

Tema 9. O6mue cBoiicTBa MeTa10B. CIiIaBbI

OTHOCUTENBbHAsT PAcHpOCTPAaHEHHOCTh METAUIOB B MPUPOAE W BaKHEWIIME BUIBI PYA.
OCHOBHBIE METO/bI MOTYUYECHUS] METAIIOB U3 PY/: THIPOMETAILTYPrU4eCKre, MUPOMETAILTYPTUYECKUE U
AIEKTPOMETAJUTY PrUUeCKHe.

OcobeHHOCTH CTPOEHUS U (PU3NYECKUX CBOMCTB METAJUTMYECKHX MaTepHajoB.

XyUMHUYeCKHUe CBOMCTBA METAJUIOB. BzammojeicTBHE METaIIoB C HEMETalUIaMH, BOJOMH,
pacTBOpaMM KHUCIIOT U LIeI04e. XMMHUECKHUE CBOMCTBA OKCUIOB Y TMAPOKCUIOB METAJLIOB.

PA3JIEJI 2. HEOPTAHUYECKASA XUMUA
Tema.l. IlepBasi rpynna Ilepuoanyeckoii cucreMbl
Ilenounbie MeTabl (IA rpynmna)

CrtpoeHue »SIEKTPOHHOW 0007M0YKkH aToMoB. llomydeHHe IIETOYHBIX METAIOB M HX
[IPUMEHEHNE.

OcobenHoctu ¢usumueckux cpoicTB. OOmas xapakTepUCTUKA XHUMHYECKUX CBOWCTB.
BsaumogeiictBue ¢ KUCIOpOAOM (OKCHABI, MEPOKCHUIBI), C BOJOPOJOM U JIPYTMMH HEMeETaJllaMHu, C
BOJOW M pacTBOpamMu KuUCIOT. ['mapokcuasl, ux cBoucTBa. ['mapoKcui HaTpus, METOABI €ro
nonyueHus. Kapbonat HaTpus, aMMHAa4YHO-XJOPUIHBIH crocob monydyeHus. KapOonart kanus.
[IpuMeHeHHne cOeNMHEHUN IMEeT0YHBIX MeTatoB. KanuitHeie yaoOpeHus.

Menb, cepedpo, 301010 (IB rpynmna)

CrtpoeHue 3MeKTpOHHOU 00009KkH aTOMOB. [lonyueHre MeTaoB U3 pya.

Oco0OeHHOCTH (DU3NYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA: OTHOIICHUE K KUCIOPOAY, BOJE
u pactBopaM KucioT. Oxcuasl ¥ ['uapokenasl U ux cBoiictBa. KommekcHsle coequHeHns. Baxxneimue
COJIM: MEJHBII KyNopoc, rajloreHu bl cepedpa.

Tema 2. Bropas rpynna Ilepnoandeckoi cuctemMbl
Bepuiuii, Marauii u mesjao4uno3eMenbHble 3jeMeHTsl (ITA rpynma)

CtpoeHue 311eKTpOHHOH 0000ukn aToMOB. [loydeHre MeTauioB U UX MPUMEHEHHE.

['uGpuaunzamnus tuna sp. OcobeHHOCTH GU3NYECKUX CBOKWCTB MeTauioB [IA rpymnmel. O0mas
XapaKTepUCTUKA XUMHYECKHX CBOWCTB. B3aumMoaeicTBHE C KHUCIOPOAOM, BOJAOPOAOM, a30TOM U
JpYTUMHU HeMeTaninaMu. BzaumogencTBue ¢ BOAOM, pacTBOpaMu KUCIOT U menaodeil. OKCHabl u
Imapokcuasl U ux monydeHue. VM3BecTh rameHas u HerameHas. OrHeymopsl. AMQOTEpHOCTH
okcuaa u runapokcuaa oepuwus. Conu: Xymopunbl, kapooHaTsl, cynbdartsl. ['unc. CriaBel Oepuiuiis 1
Maraus. 2KecTKoCTh BOJIbI M METO/JIbI €€ YCTpaHEHUSI.

Hunk, kagmuii, pryTs (IIB rpynna)

CrtpoeHue 31eKTpOHHOU 000709KH aTOMOB. [lomydeHrne MeTauioB U UX IPUMEHEHHE.

dusnyeckue M XHUMUYeckue cBoicTBa. OTHOIIEHHE METAJJIOB K KHUCIOPOIY, BOJIE,
pactBopam kucioT u mienodend. Oxkcuasl u ['mapokcuapl. Conu: XJIOPHUIBL, CYIbQUABI, CYIb(aTHL
KoMiiekcHble coequHeHUs. CnnaBel 1uuHKa. Amaneramel. [[uHKOBaHME HW KaJAMHUpPOBaHHE.
TOKCUYHOCTB PTYTH.



Tema 3. Tperbs rpynna [lepuoaudeckoii cucTeMbl
Bop, anromunui, raanaui, naani, taaanii (IHA rpynmna)

CTpoeHHe >IEKTPOHHOH O00OIOYKM aTtoMoB. ImOpuamsamus sp’. OOIEe 3aKOHOMEPHOCTH
M3MEHEHUS PU3NIECKUX U XUMUUECKUX CBOWCTB.

bop. Tlonyuenne Gopa. Oxcua Oopa, OOpHBIE KHUCIOTBHI MU WX coau. bypa. bopunsl u
6opoBonopozsl. [Ipumenenue 60pa U ero COeTUHEHUID.

Amomunnii.  Ilonyuenue METANINYECKOTO  AJIFOMHUHMSL. XWUMUYECKHE  CBOMCTBA:
B3aMMOJIEHICTBUE C KUCIOPOJOM, BOJOM, paCTBOpPAMH KHCIOT U Liejloueid. AIIOMUHOTEpMUs. TepMHuT.
Oxkcun u runporcuy anomuuusg. Kopyana. Conu amromunus. Kacupl. Kaonwus, rmuaa 1 O0KCHTHI.
[IpuMeHeHre amOMHUHMS U €T0 CILIAaBOB B TEXHUKE.

Tema 4. YerBeprasi rpynna Ilepuoanyeckoit cucTemMbl
Yraepon, kpeMHuii, repManuii, 01080, cBuHeln (IVA rpynmna)

CTpoeHHE DIEKTPOHHOM 00O0NOYKM aTOoMOB. I[mbpumaumsanmsa Tuma sp’.  O6mue
3aKOHOMEPHOCTH U3MEHEHHUSI XUMUUECKUX CBOMCTB B PAY YIJIEPO/ — CBUHEL.

Yraepoa. Yriepon B mpupojae. AiuioTponuueckue Moaudukanuu yriepoaa. cKyccTBeHHBIE
anmasel. [IpuMeHenne rpaduTa ¥ aKTHBUPOBAHHOTO yIJIsi. XUMHUYECKUE CBOMCTBA yriepoaa. OKCHIbI
yIjleposa, UX CBOMCTBA M NPUMEHEHHUE. YTOJbHAs KHUCIOTA U €€ COJIH. YTJIEBOAOPOIbI: METaH,
3TUJIeH, aneTuiied. KapOouasl MeTaioB, UX CBOMCTBA U IPHUMEHEHHE.

Kpemuwnii. Kpemuuii B npupone. EcrecTBeHHbIE M1 UCKYCCTBEHHBIE CUJIMKATHI. [lonydeHue
kpemuus. Jluokcua kpemuus. KBapu u kBapueBoe cteksio. KpeMHeBas KucloTa MU €€ COJIH.
PactBopumoe crexmno. Crtekno, kepamuka, papdop, mement. Cwmnuabl meTaioB. CoeauHEHUS
KpPEMHHUS C BOAOPOIOM.

I'epmanuii, 0s10BO U cBuHell. [lomydeHue MeTanioB U3 TPUPOJHBIX COCTUHEHUN. XUMUUYECKHUE
CBOMCTBA. B3aumonelcTBre repManusi, 0J0Ba U CBUHIA C KHMCIOPOJAOM, BOJOW, PACTBOPAMHU KHUCIIOT U
mienoyeii. AMGOTEPHOCTh OKCHUIOB M THIPOKCUAOB. OKHCIUTEIHHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA
coequHeHu oynoBa u cBuHIA. ConM 0J0Ba U CBUHIIA.

Turaun, uupkonuii, raguumii (IVB rpynna)

CrpoeHnue 31eKTpOHHOM 000109KH aTOMOB. du3ndeckue cBOMCTBa THTaHa. [I[puMeHeHne Turana
u ero crmiaBoB. [lpupoaHbie COeNMHEHWS W TOJYYEHUE TUTaHA. XHUMHYECKHME CBOMCTBA.
B3aumoneiictBue ¢ HeMeTajulaMu (KHCIOPOAOM, BOAOPOJIOM, a30TOM M Jp.). JIMOKcHI TuTaHa.
B3anmoneiicTBue TUTaHa ¢ BOJOM, paCTBOPAMH KUCIOT M HIEI0UYEe. XUMUYECKUI XapaKTeEP OKCUIOB U
TUAPOKCHUIOB.

Tema 5. IlaTas rpynna Ilepuoanyeckoii cucreMbl
A3sort, ¢pochop, MBIIIBAK, cypbMa, BUcMYT (VA rpynna)

CtpoeHue »dJIEKTPOHHOW OO00JIOYKH aToMOB. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
aneMeHTOB VA rpynnbl. Ousnueckue cBoicTBa. AutoTpornuueckue moaupukanuu ¢ocpopa. Meronsl
MoJTydeHus azota u pocdopa U3 MpUPOJHBIX UCTOYHUKOB U UX PUMEHEHUE B TEXHUKE.

A3otr. Crtpoenne MojeKyJbl. XHUMHYECKass HHEPTHOCTh a30Ta. B3aumoneiicTBue a3ora C
Metautami. Hutpunsl m ux npumenenue. AmMuaxk. dusndeckne cBoicTBa. CTpOEHHE MOJIEKYJIbI
aMMuaka. AMMHUaK Kak JIMTaH] B KOMIUIEKCHBIX cOequHeHUsX. Boaubiii pactBop ammwuaka. Conm
aMMOHUsI. AMMuakaThel. CHHTE3 aMMHaKa U3 3JIEMEHTOB - BBIOOp ycioBuil. OkucieHne ammuaka. OKCHIIbI
a30Ta, UX MOJy4YEeHHE U CBOMCTBA. B3aumopelicTBue ¢ BOJOW M pacTBOpaMu Iienodeil. A3oTHas U
aszotucTas KuciaoThl. CHHTE3 a30THOU KHUCIOTEI. Ee XxuMuueckue csorcTBa. B3aumoneiicTBue
METAJIJIOB U HEMETAJJIOB € a30THOW KuciaoTod. Conu a30THOM KHUCIOTHI U UX MPUMEHEHHE. A30THbIE
yanoOpeHusl.

®ochop. Xummueckue cBoiictBa ¢ochopa. Oxcuasr ¢ochopa. KucmorHele cBoiicTBa
okcuaoB. B3anmoneiicteue okcuna ocehopa (V) ¢ Bogoit. dochopusie kucaorel. Conu optodochopHoit
KHCTIOTHI B UX ruapoinu3. ®ocopHbie y1oOpeHus U UX MOTyUYCHHE.

Tema 6. Llecras rpynna Ilepuoanueckoii cucreMbl
Kucaopon, cepa, cesien, Teanyp, nosonnii (VIA rpynna).



CtpoeHue 371eKTpOHHOI 000JI0UKH aTOMOB. VI3MeHeHe OKHCITUTENbHBIX U BOCCTAHOBUTEIBHBIX
CBOMCTB B psily Kuciopoa-tesnyp. @usndeckue cBoiictBa. Aytorponus cepsl. [lomydyenue kucinopona u
Cepbl U3 MPUPOIHBIX UICTOYHUKOB U 00JIACTU UX MPUMEHEHHUSI.

Kucnopoa. Ctpoenune moisekyabl. B3aumopelcTBue Kuciaopoja C MeTalJlaMU H
HemeTauiamMmu. O30H. [lonydeHne W OKHCIHMTENIbHBIE CBOMCTBA 030HA. Boma. CTpoeHHE MOJIEKYJIBI.
CsoiicTtBa Boabl. [lepokcua Bomopona. DieKkrposutudeckue cBoictsa. Ilepokcuapl. OkucIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOKCTBA MEPOKCUIOB.

Cepa. BzaumopeiictBue ¢ MeraiaMu U HemetauiaMu. CepoBogopoa. DIEKTPOIUTHUECKHUE
cBOMcCTBa cepoBOAOpOaHON KHCIOTHL. Cynbdumpl. OKCHIBI Cepbl, UX MOJydYeHHe, PU3UYECKUe M
XHMUUECKHE CcBOWCTBA. JIMOKCHMA cepbl M CEpHUCTas KHUCIOTAa. OJEKTPOJIMTHUECKHE CBOMCTBA
CEPHUCTOM KUCIIOTHI U TUAPOJIU3 €€ coiei. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA COCAUHEHUM
cepol (IV). Okcun cepor (VI) u cepnas kucnora. [lonydeHue cepHOM KUCIOTHI U €€ NPUMEHEHHE.
Oneym. BzaumonetictBue cepHoii kucioTel ¢ Metauiamu. Cynwsdatel. [lupocepHas kuciora, ee
CBOMCTBA.

Xpom, mostubaeH, BosbPppam (VIB rpynmna)

CrpoeHue 37eKTPOHHOM 000JI0UKM aTOMOB. XapaKTEepHbIE CTETIEHU OKHCIeHU. Pu3ndeckue
CBOICTBA M MpUMEHEHUE. JIerupoBaHHBIE CTaJIH.

Xpowm. [Honyuenue xpoma. Oxkcun u rugpokcusa xpoma (III). Mx amporeprocts. Ilpumenenue
okcuma xpoma (III). Oxucnenune coenunenuit xpoma (III). Coequnenus xpoma (VI): okcun xpoma (VI),
XpoMOBass M JBYXpOMOBas KHCJIOTBI M HX COJU. B3aumMHOE mnpeBpalieHHe XpoMaToB U
nuxpomMatoB. OKUCIUTEIbLHBIE CBOMCTBA TUXPOMATOB.

Tema 7. Ceapmas rpynna Ilepuognyeckoii cucreMsbl
Bonopon

CrpoeHune atomMa u Mojekyiabl. Pusndyeckue cBoiicTBa. PacTBopuMOCTh BOAOpOIa B
MeTtaiuiax. [IpuponHble coenuHEHUs W MoJydeHue Boaopona. M3oromsl Bogopoaa. XuMHUECKHE
cBoiicTBa Bojopoaa. B3ammoneiictBue Bogopona ¢ Meramwiamu. ['mapuasl. CoequHEHHs BOJOpOJA C
HEMETaJUIaMH.

®dTop, xa0p, Opom, iioa, actat (VIIA rpynmna)

CtpoeHHe 2IEKTPOHHON 00009KkH aTOMOB. OKHCIUTEIbHBIE CBOMCTBA TaJOTEHOB.
Crenenu okucinenus. CrpoeHue wmosekysl. @Pusnueckue cpoiicTtBa. IlosydeHue rajsoreHoB B
CBOOOHOM BHJE M HX NPUMCHEHHWE. XWMHYECKHE CBOMCTBAa TrajloreHoB. B3ammoneicTBHe HX C
MeTaJlJIaMH M HeMeTalslaMi. BogopoiHble coeIMHeHNUs TaJIOreHOB: MOJIy4eHHe, (PU3ndecKre CBOMCTRa.
DJIEKTPOJUTHYECKHUE CBOMCTBA TAJIOTE€HOBOAOPOIHBIX KUCHOT. [1maBukoBas kucinora. [lonyuenue. Conu
IUIABUKOBOM  KHUCIOTHI: GTOpHAbl W TuapodTopuasl. B3aumonelcTBue IUTaBUKOBOW KHCIOTBHI C
IUOKCUAOM KpeMHHs u cTekioM. ConsiHas kuciorta. Ilonmydyenue wu cBoiictBa. Counm.
BoccranoBuTenpHbIE CBONCTBA TaJOTCHUI-HOHOB B Psiy: GTOPUA-HOAU.

Kucnopogusie coenunenuss ranoreHoB. CoenuHeHuss @rTopa ¢  KHCIOPOJOM.
B3aumopeilicTBue rajgoreHoB ¢ BOAOM M pacTBopamu mienouel. Kuciopoacoaepxamye KuCIOTHI
xjjopa u ux conu. [lomyuenume coseil. [MMOXTOPHUTHI, XJIOpHAs H3BECTh, OEPTOJIETOBA COJIb,
nepxjopar amMMoHMs. [lomydyeHue KHCIOT. YCTOHYMBOCTB, 3JEKTPOJIUTUYECKHE U OKHCIUTEIbHBIC
CBOMCTBA KUCIIOT B PAAY: XJIOPHOBATHUCTAs, XJIOPHUCTAs, XJIOPHOBATAas U XJIOpHAast KUCIOThl. OKCUIbI
xjopa. OKHUCIUTENIbHBIE CBOMCTBA KUCIOPOACOAECPKAIIUX COEIUHEHUN IaJIOr€HOB.

CoenuHeHus rajloreHoB ¢ HeMeTaiaMu. HeoOpaTumblii THIpOIN3 raJoreHaHTUIPUIOB KUCIIOT.

Mapranen, Texneuui, peauii (VIIB rpynmna)

CrtpoeHue 2JIeKTPOHHON 000JI0YKH aTOMOB.

Mapranen. IlpupoaHbsie COEIMHEHHMs M IIOJIyYEHHE MapraHia. BoO3MOXXHBIE CTEIEHU
okucieHusi. OcoOeHHOCTH (HU3MYECKHX M XUMHUYECKMX CBOMCTB. I[Ipumenenue. JlerupoBanue
craneil. BzaumopeiicTBue MapraHia ¢ HemeTaulaMH (KHUCIOpoaoM, cepoil, docdopom), Bomoil u
pactBopaMu KUCIOT. OKCUABl U TUAPOKCHIBI MapraHiia, UX 3JEKTPOJIUTUYECKHE CBOMCTBA. J(mokcuna
Mapranna. Oxcua mapranna (VII), mapranieBas kuciiora u ee coiid. OKUCIUTENbHO-BOCCTAHOBUTEIIbHbIE
CBOMCTBA COEIMHEHNI MapraHiia B Pa3HbIX CTENEHAX OKUCIeHUs. [lepmaHranar kanusi Kak OKMCIIUTEb.

Tema 8. Bocbmas rpynna Ilepnogudeckoii cucrembl



I'esqnii, HeOH, aproH, KPUNTOH, KceHOH, paaoH (VIIIA rpynna)

CrpoeHne »>1MeKTpOHHON o0omouku aToMoB. Dusmyeckue cBolcTBa. HaxoxaeHue B
NpUpOJIe W TpPUMEHEHHE OJaropoJHbIX Ta30B B TexHuke. CoequHeHUsT KCEHOHa ¢ (TOpOM U
Kucaopoaom. Mx mnosrydeHue u CBOMCTBA.

Kene3zo, k00aabT, HUKEJIb, IVIATHHOBBIE MeTa/LIbl (VIIIB rpynmna)

CTpoeHue dIEeKTPOHHOW 000JTOUYKU aTOMOB.

Kenezo, xkobanbT, HUKENb. CreneHW okucieHus. [lomydenue u mpumeHeHue. JloMEHHBIN
npouecc. BzaumoneiictBue METaNIOB C KUCJIOPOAOM, BOAOH, Kucimoramu. Oxcuabl U ['MIpOKCcHIbIL.
OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA COSTMHEHNI METAJIOB cO cTerneHpio okucienus II n 111
@epputs u peppatsl. KoMiiekcHble COeTUHEHMUS.

[Inatuna. ®dusnyeckre W XUMHYECKHE CBOMCTBA. KaranmmTuyeckue CBOMCTBA IIJIATHHBI.
OtHomienne K kuciotam. CBONCTBA OKCUAOB U THAPOKCUA0B. KoMiuiekcHble coenunenus. [lonydyenne u
MPUMEHEHUE TUTATUHBI.

5. OoOpa3oBarejibHbIE TEXHOJOTUH

Meronuka mpenofaBaHus AUCUUTUIHHBI «OOIIasi ¥ HEOpraHWYeCKas XUMUS» H pealln3aius
KOMIIETEHTHOCTHOTO TMOJXOAAa B U3JIOKEHUU U BOCHPHUSITHUM MaTepualia MpeaycMaTpUBaeT
UCTIONB30BAHUE CIEAYIONUX AaKTUBHBIX U HMHTEPAKTUBHBIX (OPM TMPOBEACHUS TPYMIOBHIX,
WHAMBUIYAJIbHBIX, AyAUTOPHBIX 3aHATUH B COYETAaHUU C BHEAYAUTOPHONH paboTOM C Lenbio
(dbopmMHpOBaHUS U pa3BUTHA MPOPECCUOHATBLHBIX HABBIKOB 00YYaIOIINUXCA:

— MIOITOTOBKA K BBITTOJTHEHHIO JJa00OpaTOPHBIX paboT B TaOOpaTOPHUSX BY3a;

— OpraHM3anus W MPOBEICHUE TEKYIEro KOHTPOJISA 3HAHWN CTYNEHTOB B (opMe OIaHKOBOTO
TECTHUPOBAHUS;

— MPOBEJICHUE UHTEPAKTUBHBIX 3aHIATUN 10 MPOIEIype MOATOTOBKH K MHTEPHET-TECTUPOBAHUIO
Ha caiTax: i-exam.ru, fepo.ru;

— WCIMOJNB30BaHUE WHTEPAKTHBHBIX (OPM TEKYIIEro KOHTPOJsS B (GopMe ayIdUTOPHOTO U
BHEAYIUTOPHOTO UHTEPHET-TECTUPOBAHUS;

— IIPOBEJICHUE KOHTPOJIBHBIX PaboOT.

VY enpHBIA BEC 3aHITHH, MPOBOAUMBIX B MHTEPAKTHUBHBIX (pOpMax, OMpe/eseH TJIaBHOU IEIbIO
00pa3oBaTeNbHON TPOrpaMMBbl, OCOOEHHOCTHIO KOHTHHIEHTa OOydYalomuXcsi U COJAepiKaHHUEM
TUCIUTIINHBL «OO0Ias ¥ HeoOpraHWyeckKass XUMHs» W B IIEJIOM IO JUCHUIUIMHE cocTaBisieT 50%
AyJUTOPHBIX 3aHATUN. 3aHATHA JEKIIMOHHOTO THIIA COCTABIAIOT 33% OT 00beMa ay TUTOPHBIX 3aHATHA.

6. OnenouHble cpeacTBa VIS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTALMU M0 UTOTaM OCBOEHHS JMCIHUILIMHBI U Yy4eOHO-MeToAnYecKoe odecneyeHne
CaMOCTOSITEIbHOM PadoThl CTYICHTOB.
Texyiuit KOHTPOJIb YCTIEBAEMOCTH MPOBOSATCS MO CIEAYIOIIUM KPUTEPUSIM:

- aKTUBHOE y4yacTue B 00CYXJICHUU Pe3yJIbTaTOB Ja0opaTopHOi paboThl, paboTa y JOCKH;

- 3aIIMTa JJA0OPATOPHBIX padOT;

- 3aIUTa Pe3yIbTaTOB BHIMIOTHEHUS 3a/IaHUH JJOMAITHUX KOHTPOJBHBIX PadoT;

- BBITIOJIHEHNE KOHTPOJBHBIX padoT.

OO0pa3ipl TOMalIHUX KOHTPOJBHBIX paboT, TECTOBBIX 3aJaHMi, KOHTPOJBHBIX pPabOT Iis
TEKYIIEeTr0 KOHTPOJISI, BOMPOCOB JJIs MOJATOTOBKHU K 9K3aMEHY, 3K3aMEHAI[MOHHBIX OUJIETOB, MPUBEICHBI
B [Ipunoxxenun 2.

6.1. ®oH/ OLIEHOYHBIX CPEACTB ISl MPOBeAeHNsI MPOMEKYTOYHON aTTecTAlMU 00y4Yal0IIMXCS
Mo JUCHUIINHE (MOAYJII0).

6.1.1. IlepeueHr KOMIIETEHIIMA C yKa3aHHWEM 3TaroB WX (OPMHUPOBAHMS B TPOIIECCE OCBOCHUS
00pa3oBaTeNbHON POTPAMMBI.

B pesynbraTe 0cBOEHUS AUCHUIUIMHBI (POPMUPYIOTCS CIEIYIONINE KOMIETEHIIMH:

Kon B  pe3yabTtare ocBoeHust  00pa3oBaTebHOH  NPOrpamMMBbl
KOMIIETEHIIMH | 00y4alomuiics 10/1KeH 00/1a1aTh




OK-7

TFOTOBHOCTBIO K CaAaMOpPAa3BUTHIO, CaMOpCain3alun, UCII0JIb30BaHUIO TBOPUC-
CKOT'O InmoTeHnuaia

OIIK-1

TCIbHOCTHU

CIIOCOOHOCTBIO MCIIOIB30BaTh MaTEMaTHUECKUE, €CTECTBEHHOHAYYHbIE U
MH)XCHEpPHbIE 3HAHUS JUI PellieHus 3a7jad CBoeil mMpoQecCuoHaNIbHOM /1es-

B mnpouecce ocBoeHuss 00pa3oBaTeNbHON MPOrpaMMbl JAHHbIE KOMIIETEHLIMH, B TOM YHCIE HUX
OTJeNIbHbIE KOMIIOHEHTHI, (DOPMUPYIOTCS MOA3TAIIHO B XOJE€ OCBOCHHUSA OOYyYarOIIMMUCS AUCLUILIUH
(MomyIeit), TpaKTUK B COOTBETCTBHM C YUYEOHBIM IUTAHOM M KaJleHIAPHBIM TpaduKOM ydeOHOTO

mnmpomnecca.

6.1.2. Onucanue moka3artesieii U KpUTepueB OLeHHMBAHWS KoMIeTeHIUH, ¢gopMHUpyeMbIX MO
HTOraM OCBOEHUS TMCUMIJIMHBI (MOAYJIf), ONMUCAHME IIKAJ OLleHUBAHMSA.

[TokazareneM OLEHMBAHUS KOMIETEHLMN Ha pa3IMYHBIX 3Tanax HMX (OPMUPOBAHUSA SABIISETCS
JOCTHXKEHHE 00YJaroMIMMHUCS MJIAHUPYEMbIX PE3yIbTaTOB 00yUEHUs MO AUCHUILTHHE (MOAYIIO).

OK-7 - roTOBHOCTBIO K CaMoOpa3BuUTHIO, CaMOp€e€aTu3allui, HCII0JIb30BAHUI0O TBOPYECKOI'0O MOTECHIIHAJIA

Kputepuu ouennBanus

IToka3zaTenanb

2 3 4 5
3HATD: OO0yuaromuiics OOyuaromuiics OOyuarommutics OO0yuarommuiics
OCHOBBI JIEMOHCTPUPYET TMOJIHOE | AEMOHCTPUPYET  HETMOJHOE | EMOHCTPUPYET JIEMOHCTPUPYET
CTPOCHUS OTCYTCTBHUE WK | COOTBETCTBUE  CJEAYIONIUX | YACTUYHOE COOTBETCTBUE | MOJHOE
aTOMOB H | HEIOCTaTOYHOC 3HaHUM: OCHOBBI CTPOCHHUS | CIETYIOIINX 3HAHUU: | COOTBETCTBUC
MOJIEKYL, COOTBETCTBHE aTOMOB M MOJIEKYJ, TEOPUU | OCHOBBI CTPOCHHS ATOMOB | CICAYIOLIUX
TEOpHUH CICNYIOMUX  3HAHUH: | XUMHUIECKOM CBSI3U B|H MOJIEKYJI, TEOPHH | 3HAHUN: OCHOBHI
XHMHUYECKOH OCHOBBI CTPOCHUS | COCAMHEHUIX pa3IMYHBIX | XAMUYECKOM  CBS3M B | CTPOEHUS
CBS3H B | aTOMOB U  MOJEKYJ, | TUIOB, CTPOEHUE BEIIECTBA B | COCIMHEHUSAX PA3IUYHBIX | aTOMOB "
COCTUHEHHIX TEOpUU XUMHUYECKON | KOHIAECHCUPOBAHHOM THUIIOB, CTPOCHHUE | MOJEKYII,
Ppa3IUIHBIX CBSI3M B COCAUHECHHUSX | COCTOSIHUH, OCHOBBI | BEIIECTBA B | Teopuu
THUIIOB, Pa3IUYHBIX THUIIOB, | XUMHYECKOM KOHJICHCUPOBAHHOM XUMHUYECKOH
CTpOEHHUE CTPOCHHUE BEIIECTBa B | TEPMOJMHAMHUKHA,  METOJOB | COCTOSIHUH, OCHOBEHI | CBSI3H B
BEIIleCTBA B | KOHJIEHCUPOBAHHOM OIMCAHUSA XHUMHYECKOTO | XUMHYIECKOM COCTUHEHMAX
KOHJICHCUPOBA | COCTOSIHUH, OCHOBHI | paBHOBECHSI B  pacTBOpax | TEPMOJAMHAMHUKH, Pa3ITUYHBIX
HHOM XUMHUYECKON 3JEKTPOIUTOB, THAPOJIU3a | METOJIOB ONHCaHUsI | TUIOB, CTPOCHUE
COCTOSIHUH, TEPMOIUHAMUKH, CoJIel, OCHOBBI XMMHYCCKOU | XUMHUYECKOTO PAaBHOBECHS | BEIIECTBA B
OCHOBBI METO0B OIMCaHUs | KUHETHKH, XHMHYECKUE | B pacTBopax | KOHACHCHUPOBaH
XHUMHUYCCKON XHMHYECKOI'0 CBOMCTBa 3JEMEHTOB | 3JIEKTPOJIUTOB, THIIPOJIU3a | HOM COCTOSIHUM,
TEPMOJIMHAMUK | PaBHOBECHUS B | pa3IMYHBIX TPyII | COJEH, OCHOBBI | OCHOBBI
H, METOJIOB | pacTBOpax Ilepynonnueckoil CHUCTEMBI M | XMMHYECKOH  KHHETUKH, | XUMHUYECKON
OIIMCAHUS 3JEKTPOIUTOB, HX COCIMHCHHM, | XUMUYECKHUE CBOICTBA | TEPMOIUHAMUKH
XHUMHYECKOTO TUAPONIH3a coJieH, | OKHUCIIMTEIBHO- 9JIEMECHTOB pa3IUYHbIX | , METOJIOB
paBHOBECHS B | OCHOBbl ~ XMMHYECKOM | BOCCTAHOBUTEJIHHBIC rpynn  Ilepuoauyeckoi | onmucaHus
pacTBopax KUHETHKH, XUMUYECKUE | PEaKIIUH, CTpOCHUE U | CHCTEMBI H HX | XUMHYECKOTO
SJIEKTPOJIUTOB, | CBOMCTBA  JJIEMEHTOB | CBOWCTBA KOMIUICKCHBIX | COSIUHCHUA, paBHOBecHus B
TUJIPOJIN3a Pas3IUYHbIX rpynn | coeguHeHu. JlomycKarTCsl | OKHUCIUTEIBHO- pacTBopax
coneit, ocHOBHI | [lepuoauueckoi 3HAYNUTEIIbHBIE OIIMOKH, | BOCCTAHOBUTEIILHEIE 3JIEKTPOJIUTOB,
XHUMUYCCKON CHCTEMEI Hu UX | IpOsIBIACTCA peakuuu, CTPOCHHE U | TUAPOJIH3A
KHHETHUKH, COCIIMHCHHUM, HEIOCTATOYHOCTH 3HAHMM, II0 | CBOMCTBA KOMIUICKCHBIX | COJICH, OCHOBBI
XUMHUYECKHE OKHCJIUTEIIbHO- pany MoKa3aTejieH, | COeIMHCHUH, HO | XMMHYECKOU
CBOMCTBa BOCCTAaHOBHUTEJILHbIE OOyYaIOIIUICS HCTIBITHIBACT | JTOMYCKAIOTCS KHUHETUKH,
2JICMEHTOB peakuuy, CTPOCHHE U | 3HAUMUTENbHbIC 3aTPyAHCHUs | HE3HAYUTEIIbHbIE XAMHAYECKUE
Pa3IUYHBIX CBOMCTBa npu OTIEPUPOBAHHH | OIIHNOKH, HETOYHOCTH, | CBOMCTBA
TpyII KOMILJIEKCHBIX 3HAHUSIMU TPU UX TEPEHOCE | 3aTPyTHEHUS MIpH | DJIIEMEHTOB
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Ilepronnyecko | COeTUHEHUIA. Ha HOBBIE CUTYaIlUH. AHAJTUTUYCCKUX Pa3ITHIHBIX
i cHCTeMBbl U oreparmsx. rpym
ux [Tepuoanueckoit
COCIUHEHHH, CHCTEMBI H HX
OKHUCIIUTEIIBHO- COCTMHEHHH,
BOCCTaHOBHTEI OKHCIUTEIIBHO-
BHBIC PEaKIIUH, BOCCTAHOBHTEIIb
CTPOCHHE u HbIC  pEaKIIUH,
CBOMCTBa CTpPOEHHUE u
KOMILTEKCHBIX CBOMCTBA
COCUHCHUH. KOMILIEKCHBIX
COCIUHCHMH,
CBOOOIHO
OTIepUpPYET
puoOpe-
TEHHBIMHU
3HAHHSIMH.
YMeTh: OOyuaromuiics He OOyuaromuiics OO0yyaromuiics OO0yuarommuiics
OTpeAeTATh MO | YMEeT WA B | IEMOHCTPUPYET  HEMOJHOE | JEMOHCTPUPYET JIEMOHCTPHUPYET
CIIPaBOYHBIM HEI0CTATOYHOM COOTBETCTBHUE  CJCAYIOIIMX | YACTHYHOE COOTBETCTBUE | MOJHOE
JAHHBIM CTEIICHU yMEET | YMCHHUI: ONpeAesATh IO | CIACAYIOIINX YMEHHI: | COOTBETCTBHUE
SHEPTeTHYECKU | ONPEACITh 1o | CIIPaBOYHBIM JAHHBIM | OTIPEEeNATh 10 | CIEAYIONINX
e CIPAaBOYHBIM JIaHHBIM | SHEPreTUYECKHE CIIPaBOYHBIM JAHHBIM | YMEHHUIA:
XapaKTePUCTUK | SHEPreTUYCCKHE XapaKTEPUCTUKU U | DHEPreTUYECKUE OMpeACsITh 10
U U TEOMETPUIO | XapaKTePUCTHKH U | TEOMETPHIO MOJIEKYJI, | XapaKTePUCTHKU U | CIPaBOYHBIM
MOJIEKYI, TEOMETPHUI0  MOJIEKYJ, | TEPMOJAHMHAMUYECKHE TEOMETPHIO MOJIEKYJI, | JaHHBIM
TEPMOJIUHAMUY | TEPMOJIHMHAMHYCCKHEC XapaKTEPHUCTUKH TEPMOINHAMUYECKIC SHEPTEeTHICCKUC
eCKHe XapaKTePUCTUKU XUMHYECKUX peaKIuii, | XapaKTepUCTUKU XapaKTEPUCTUKU
XapaKTePUCTUK | XMMUYCCKUX PEAKIIHiA, | BETHYUHBI pH U | XUHMHYECKUX peakIuii, | ©  TEOMETPHIO
W XAMHYECKUX | BEIIMUHMHBI pH 1 | XapaKTEePUCTUKHU BEJIMYHHBI pH U | MOJIEKYJI,
peaxiuii, XapaKTePUCTUKU JUCCOIMAIINN DJICKTPOJIUTOB, | XapaKTEePUCTHKH TEPMOMHAMUYE
BeanuuHbl pH | mucconmaruu MPOBOJIUTH pacueTsl | AUCCOIMALUU CKHE
u AIEKTPOITUTOB, KOHIICHTpAIlMiA ~ PacTBOPOB | AIIEKTPOJIUTOB, TPOBOIUTH | XapaKTEPUCTUKH
XapaKTePUCTUK | IPOBOJUTH  pacueThl | Pa3InYHBIX COCIMHCHHM. | PaCYeThl  KOHICHTPAIMH | XUMHUCCKUX
U JMCCOLMAIINY | KOHIICHTPALUH JlomycKaroTCs 3HAYUTEIbHBIE | PACTBOPOB Pa3IMYHBIX | peaKIui,
AIIEKTPOJIUTOB, | PACTBOPOB pPAa3IMYHBIX | OIIMOKH, MPOSIBIISIETCS | COCNMHEHHIA. Ymenus | Benmuunebl pH u
MIPOBOJIUTH COCUHCHUH. HEJOCTAaTOYHOCTh ~ YMEHHM, | OCBOEHBI, HO JOIMyCKAIOTCS | XapaKTePHUCTUKH
pacyeTsl Mo  psAay  TOKa3arelel, | He3HAUYUTENbHbIC OIIUOKH, | TUCCOIUAINH
KOHIICHTpaIui O0OyYaIONIMICS UCHBITHIBACT | HETOYHOCTH, 3aTPYIAHCHHUS | JICKTPOJIUTOB,
pacTBOpPOB 3HAYNTENbHBIE 3aTPYAHEHUS | IpH AHATUTHYECKHUX | TIPOBOJIUTH
Pa3ITHIHBIX pu OTICPUPOBAHHHM | OIICpAITHsIX, TEpeHoce | pacueThl
COCTMHEHUH. YMEHUSIMU TIPH WX TEPEHOCE | YMEHUH Ha HOBBIC, | KOHIICHTPAIIUI
Ha HOBBIC CUTYaIUH. HECTAaHJIAPTHBIC CUTYAIH. | PACTBOPOB
pa3IMYHBIX
COCTMHEHHUI.
CBoOoaHO
OTIepUpYyeT
NprOOPETEHHBIM
u YMCHHSIMH,
MPUMEHSET UX B
CUTYaIUsIX
MMOBBIIICHHOM
CJI0)KHOCTH.
BJANETh: OO0yuaromuiics He | OOyuaromuiics Bianeer | OOyuatomuiics yactuyHo | OOydvaromuics
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HaBBIKAMHU
BBITIOJTHCHUS
OCHOBHBIX
XUMHYECKAX
1ab0paTOPHBIX
oTeparyii;
MpaBIIIAMHU
6e3omacHoOn
paboThI B
XUMUYECKOMN
nabopaTopuu;
METOIaMU
OTpeICICHHUS
pH pactBOpOB
U OIpeeNeH s
KOHIICHTpAIUU
B PacTBOpax;
METOIaMHU
CHHTE3a
HEOPTaHUYeCKH
X COEIUHEHUI.

BIIa/IeeT WA B
HEJOCTATOYHOU
CTETICHH
HaBbIKAMH
BBITIOJTHCHHUS
OCHOBHBIX XHMHYECKUX
71a00paTOPHBIX
onepanuii;
NpaBUIIAMH
Oe3ormacHOW pabOTH B
XUMUYECKOMN
nmabopaTopuuy;
MeTOAaMHU
OmpeaeIICHUs pH
pacTBOpoB u
oTpeeNICHHS
KOHIICHTpAIIIH B
pacTBopax;

METO/IaMH  CHHTE3a
HEOPTaHUYECKUX
COEUHEHUN.

BIAJICET

HaBBIKAMH BEITIOTHEHUS
OCHOBHBIX XUMHYECKUX
J1a0OPaTOPHBIX OTEPAIUi;

TIpaBUIaMH Oe3omacHOM
paboTel B XHMHYECKOH

naboparopun;

MeTonaMu ompenenenus pH
pPacTBOpPOB M OIPEAEICHHS
KOHIICHTpAIIUU B pacTBOpax;

METOJaMU CHHTE3a
HEOPTraHUYECKUX
COCJTUHEHUH, HO

00yYaIONIUICS UCIBITHIBACT
3HAYUTENILHBIC 3aTPYAHCHUS
MIpY TIPUMEHEHUH HABHIKOB B
HOBBIX CHTYaI[HIX.

BJIaJeeT HaBBIKAMH
BBIIIOJTHEHUSI ~ OCHOBHBIX
XUMUYECKUX
7ab0paTOPHBIX OTIEPAITHii;
nmpaBWjIaMu  0E30MacHOM
paboThl B  XUMHYECKOM
naboparopuu;
METO/IaMH  OIIpEEeIICHHS
pH pacTBopoB u
OTIpeIeIICHHS
KOHLIEHTpaLnu B
pacTBopax;

METOAaMHU CHHTE3a
HEOPraHW4eCcKuX
COCIUHCHHH, HO
JOITy CKalOTCsI

HE3HAYUTENbHBIC OIINOKH,
HETOYHOCTH, 3aTPyIHEHUS

Ipu AHAJIUTUYCCKHUX
Oorepanuix, IMEPEeHOCE
yMeHHf;I Ha HOBBIC,

HECTaHAAPTHLIC CUTYalluH.

B ITOJTHOM
o0beMe BIazeeT
HaBBIKAMU
BBITTOJTHCHUS
OCHOBHBIX
XUMHYECKUX
nabopaTopHBIX
ornepanui;
MpaBUJIaMU
0e30MacHOM
paboTsI B
XUMHUYCCKOMN
naboparopuu;
METOJaMHU
onpexaenenus: pH
pacTBOpoB i
OTIpeICTICHHS
KOHIICHTpAIlMK B
pacTBopax;
METOJaMHU
CHHTE3a
HEOPraHUYECKUX
COCIUHCHMH,
CcBOOOIHO
MIPUMEHSET
MOJTyYCHHbBIE
HAaBBLIKU B
CUTYaIHIX
MTOBBIIICHHOM
CIIO’KHOCTH.

OIIK-1 - cnoco0HOCTHI0 HCNOJIb30BATH MATEMATHYECKHE, eCTECTBEHHOHAYYHbIE U HMHKeHEePHble 3HAHUS
JUISl pellleHus 32124 CBOeil Npo(ecCuOHAIbLHOM NesiTeJIbHOCTH.

3HATh:

COCTaB, CTpOe-
HHE W XUMHYE-
CKHE CBOMCTBa
OCHOBHBIX MPO-
CTBHIX BEIICCTB
1 XUMHYECKUX
COCTUHEHHH,
CBSI3b CTPOCHHS
BelllecTBa 1
MPOTEKAHMS
XHMHYECKUX
MIPOIIECCOB;
3aKOHOMEPHO-
CTU U3MEHCHMUS
(hn3UKO-XUMU-
YeCKUX
CBOICTB Ipo-
CTBIX U CIIOXK-
HBIX BEIICCTB B
3aBUCUMOCTH
OT TOJIOKCHUS

OO0yuaromuiics
JIEMOHCTPUPYET
TOJTHOC OTCYTCTBHUC
WITH HEIOCTaTOYHOC
COOTBETCTBHE
CIEAYIOIMX  3HAHUM:
COCTaB, CTPOGHHUE W

XHMHYECKHE CBOMCTBA

OCHOBHEBIX MIPOCTHIX
BEIIIECTB H
XUMHUYECCKUX
COCOUHECHHUMH, CBS3b
CTPOCHHUS BEIIECTBA W
MPOTEKAHUS
XUMHYECKHX
MIPOIIECCOB;
3aKOHOMEPHOCTH
W3MEHEHUs  (U3UKO-
XHMHYECKUX CBOWCTB
HpOCTBIX U CIOXHBIX
BEIIIECTB B
3aBHCHMOCTH oT

OOyuarommuiics
JEMOHCTPUPYET  HETOJHOE
COOTBETCTBUE  CIICAYHOIIHX

3HAHUH: COCTaB, CTPOCHHE U
XUMHYECKUE CBOICTBa
OCHOBHBIX MPOCTBIX BEIICCTB
U XUMHYECKUX COCTUHCHUH,
CBSI3b CTPOCHHS BEIICCTBA U
MPOTECKAHUS XHUMUYECKUX
MPOIIECCOB;
3aKOHOMEPHOCTH HM3MCHEHUS
(HhM3UKO-XUMHUICCKUX

CBOMCTB MPOCTHIX u
CIIOKHBIX BCIIECTB B
3aBUCUMOCTH OT MOJIOKCHUS
COCTaBJISIOIIUX X
3JIEMEHTOB B
[Tepuonuueckoit cucreme,

00YyYaroLINiCs HCIBITHIBAET
3HAYUTEIIbHBIE 3aTPYAHECHUS
pu OIEPUPOBAHUH
3HAHUAMH IIPU UX IIEPEHOCE

OO0yyaromuiics
JIEMOHCTPUPYET
YaCTHYHOE COOTBETCTBHE
CHEYIOLUX 3HAHUH:
COCTaB,  CTpOeHHE |
XUMHYECKHE CBONCTBA
OCHOBHBIX MIPOCTHIX

BCIICCTB M XHMHUYCCKHX
COGHHHCHHﬁ, CBA3b
CTPOCHUA BC€OICCTBA nu
IMPOTCKAHUA XHUMHUYCCKUX
IIpOIECCOB;

3aKOHOMEPHOCTHU

HU3MCHCHUA (I)I/I3I/IKO-
XHUMHUUYCCKHUX CBOMCTB
IMPOCTHIX nu CJIOKHBIX

B€OICCTB B 3aBHCHMOCTHU
oT MOJIOKEHUS
COCTaBIISIOIINX ux
JJIEMEHTOB B
Ilepuonnueckoil cucreme
HO JIOITy CKaOTCsI

OO0yuaromuiics
JIEMOHCTPUPYET
MTOJIHOE
COOTBETCTBHE

W (S13%{011170'¢
3HAHHUI: COCTaB,
CTpOCHUE u
XUMHUYICCKUE
CBOICTBaA
OCHOBHBIX
MIPOCTHIX
BEIIIECTB u
XUMHAYIECKUAX
COCIUHCHUH,
CBSI3b CTPOCHUS
BEIIECTBA u
MPOTEKAHUS
XUMHUYECKUX
MPOIIECCOB;
3aKOHOMEPHOCTH
M3MECHEHHS
¢uznKo-
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COCTABJISIIOIIUX | HOJOKEHUS Ha HOBBIE CUTYAlIHU. HE3HAYUTENIbHBIE OIINOKH, | XHMHUYECKUX
HUX 3JIEMCHTOB COCTaBJHOIIINUX Hux HETOYHOCTH, 3aTPYJAHCHHA CBOHCTB
B [leprognye- | seMEHTOB B npu AQHAJTMTUYECKUX | TPOCTBIX u
CKOM cucTeme ITepuoauueckoit onepanusx. CITOKHBIX
cHcTeMe. BEIIICCTB B
3aBUCHUMOCTH OT
TIOJIOKEHUS
COCTABIISIOIINX
UX DJIEMEHTOB B
[lepuonuyeckoit
cucreme,
CBOOOHO
orepupyet
MIPHOOPETCHHBIM
U 3HAHUSIMH.
yMeThb: OO6yuaromuiics He | Oby4arommiics OO6yuaromuiics OO0yyaromuiics
UCIIOJIB30BAaTh | yMEeT win B | AEMOHCTPUPYET  HEMOJIHOE | AEMOHCTPUPYET JEMOHCTPUPYET
NPUHIIMI IEpH- | HEIOCTATOUHOU COOTBETCTBUE  CIEAYIOIIUX | YACTHYHOE COOTBETCTBHE | MOJIHOE
OJUYHOCTH U CTETICHH yMEeT | YMEHHUIL: UCTIONIB30BATh | CIIEAYIOIINX YMEHUI: | COOTBETCTBHE
Hepnonnqe- HCIIOJIB30BaTh MPUHOUIT TEPUOANYHOCTU U | MCIIOJB30BATh IIPUHOMII | CICAYIOIIUX
CKYIO CUCTEMY | IIPHUHIIMII Ilepuonnueckyro  cucreMy | NEPUOJUYHOCTH U | yMEHUI:
IUIs TIpEZICKa3a- | MEepUOJUYHOCTH U | 11a mpenckaszaHus cBoiictBa | [lepuommdeckyro cuctemy | MCHOJIB30BATh
Hus cBoiicTBa | [lepmoamueckyto MIPOCTHIX U CIIOKHBIX | IUIst MpeICcKa3aHus | MPUHLHUI
IMPOCTBIX U CUCTEMY I | XUMHYCECKUX CO@)II/IHGHI/Iﬁ U | CBOMCTBA IMPOCTHIX " | ICPUOANYHOCTHU
CJIOKHBIX XHU- IpeacCKa3aHus 33KOHOM€pHOCTCI7[ B HUX | CIIOKHBIX XUMHWUYCCKHUX | U
MHUYECKHX CO- | CBOWCTBA MPOCTBIX U | H3MECHEHHH; COCAMHEHUH n | Ilepuonnueckyro
€AMHEHUH U CIIOKHBIX XMMHYECKUX | OhopMIIATH pe3yibTaThl | 3aKOHOMEPHOCTEHl B HX | CUCTEMY U1
3aKOHOMCPHO- COCILI/IHGHI/II\/'I " | SKCIICPUMCHTAJIbHBIX n | UIBMCHCHUU, npeacKa3anua
CTel B X 3aKOHOMEPHOCTEH B UX | TEOPETHYECKHX pabort, | opopMIATE  pE3yNbTaTHl | CBOMCTBA
W3MEHEHUH; HN3MEHEHUH; (dbopMynupoBaTh  BBIBOJBL.. | KCIIEPUMEHTAIBHBIX U | IPOCTHIX u
0hOopMIIATH 0OPMIIATH JomnyckaroTcsi 3HaUUTENbHBIE | TEOPETUUECKUX paboT, | CIOXKHBIX
pe3yabTaThI pe3yabTATHI OLIMOKH, nposiBIsieTcs: | GOPMYIUPOBATh BBIBOJBL. | XUMHUYECKHX
9KCHEPUMEHTa | SKCHEPHUMEHTAIbHBIX M | HEIOCTATOYHOCTh  YMCHHUH, | YMEHUSI  OCBOCHBI, HO | COGAMHEHHH U
JBHBIX W | TEOpETHYECKUX paboT, | M0  psiiy  MoOKa3areleH, | JOMyCKaloTCs 3aKOHOMEPHOCTE
TEOPETHUECKUX | (OPMYJIUPOBATH 00OyJaroNMiiCs HUCHBITHIBAET | HE3HAYUTEIbHBIC ONIMOKH, | U B HX
pador, BBIBOJIBL.. 3HAUUTENbHBIC 3aTPYAHEHHS | HETOUHOCTH, 3aTPyAHEHHS | H3MEHEHUH;
¢dhopmynupoBaT npu OTIEPUPOBAHUU | TIPH AQHATMTUYECKUX | 0hOpMIIATH
b BBIBOJIBI; YMEHUSAMU IIPH UX IEPEHOCE | OIEpaLUsX, IIEpEHOCE | PE3YIbTATEI
Ha HOBBIC CUTYyallUuH. YMeHI/II‘/'I Ha HOBBIC, | SKCICPUMCHTAJIb
HECTAaHJApTHBIC CUTYALlMH. | HBIX u
TEOPETUIECKUX
paoor,
¢dbopmynupoBartb
BBIBOJIBI.
CBob6oaHO
orepupyer
prOOPETEHHBIM
u YMCHHAMU,
IMPUMCHSCT UX B
CUTYyalusIx
MOBBILLICHHON
CJIO’KHOCTH.
BJIA/JETh: OO6yuaromuiics He | Obydarommiics Brnazgeer | Obyuaromuiicss dactuaHo | OOyuarommiics
TCOPCTUYCCKNUM | BJIAJACCT NI B | TCOPCTUUCCKUMHU MCTOJaMU | BJIAJACCT TCOPCTUUCCKUMMU | B IIOJIHOM
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U MeToIaMu
OIHCAHMS
CBOICTB
MPOCTHIX u
CIOKHBIX
BEIICCTB Ha
OCHOBE
3JIEKTPOHHOTO
CTPOCHHS  MX
aTOMOB u
MOJIOKCHHST B
IIepuonnuecko
51 cucTeMe
XUMHUYICCKUX
3JIEMEHTOB;
METOJaMH
MTOMCKA
XUMHYECKON
uHQOpMaIH C
HCITIOJIb30BaHHE
M  pa3IHYHBIX
HCTOYHHUKOB
(cripaBOYHBIX,
HAYYHBIX u
HAy4YHO-
TOITYJIIPHBIX
HU3JIaHUM,
KOMITEIOTEPHBI
X 0a3 JIaHHBIX,

pecypcos
WuTepHera).

HEJIOCTATOYHOM
CTCICHHU BIaACET
TEOPETUYECKUMHU
METOJaMH  OIMCaHUsA
CBOICTB IpPOCTBIX U
CIIOKHBIX BEIISCTB Ha
OCHOBE 3JIEKTPOHHOT'O
CTPOCHHUS WX aTOMOB U
ITOJIOKEHUS B
[Iepuonnueckoit
CHCTEME XHMHYECKUX
3JIECMEHTOB;
METOAaMH
XUMHYICCKOH
nHpOpMaIu c
HCII0JIb30BaHHEM
Pa3IUYHBIX
HCTOYHUKOB
(cipaBOYHBIX,
Hay4YHbIX M Hay4HO-
MONYJISIPHBIX U3JaHUM,

IIOHCKa

KOMITBIOTEPHBIX  0a3
JIaHHBIX, pecypcos
WnTepHera).

TEOPETHUECKAUMH METOJIaMHU
OTIMCAHUSI CBOWCTB IMPOCTHIX
M CIOXHBIX BCHISCTB Ha
OCHOBE AIIEKTPOHHOTO
CTPOCHUS WX AaTOMOB W
IIOJIOXKEHHMS B
[Tepuonuueckoit CHUCTEME
XHMHYECKUX 3JIEMEHTOB;
METOJaMHU IOMCKa
XUMHYECKOW WH(pOpManuu ¢
WCTIONIb30BAaHUEM Pa3ITHIHBIX
HCTOYHUKOB  (CHpPaBOYHBIX,
HAYYHBIX Hu Hay4HO-
TIOITYJISIPHBIX HU3JIaHUH,
KOMITHIOTEPHBIX 0a3 JaHHBIX,
pecypcoB Wntepuera).
OOy4Jaromuiicss UCTBITHIBACT
3HAUUTEIBHBIC 3aTPYIHCHIS
MpH MPUMCHECHUH HAaBBIKOB B
HOBBIX CUTYaIUAX.

METOJaMH OTIMCaHUs
CBOMCTB MPOCTBIX u
CIHOXKHBIX  BEIIECTB  Ha
OCHOBE 3JIEKTPOHHOTO
CTPOCHHS HX aTOMOB U
MOJIOKEHUS B

Ilepuonuueckoit cucreme
XUMHYECKUX IIEMEHTOB;
MeTOJIaMH ToucKa
XUMHYECKON MHpOpPMaLUH
c HCIIOJIB30BaHNEM
Pa3IMYHBIX ~ MCTOYHHUKOB
(cipaBOYHBIX, HaY4YHBIX U
Hay4YHO-TIOITYJIIPHBIX
W3JaHUH, KOMIIBIOTEPHBIX
0a3 JmaHHBIX, pPECypCcOB
WuTepnera). Hagbiku
OCBOEHBI, HO JIOITyCKArOTCS
HE3HAYNTENbHbIE OIINOKH,
HETOYHOCTH, 3aTpPyIHEHHUS

npH AHAJINTUYECKUX
onepanusx, IepeHoce
YMEHUHI Ha HOBBIE,

HECTAaHAAPTHBIC CUTYAllUH.

o0beMe BIIAJEET
TEOPETHUCCKUMHU
METOJaMHU
OIMMCAHUS
CBOMCTB
MPOCTHIX H
CIIO3KHBIX
BEIIECTB Ha
OCHOBE
AJNIEKTPOHHOTO
CTPOCHHSA X
aTOMOB H
[TOJI0KEHUS B
[Tepuoanueckoit
cucTeEME
XUMHYECKUX
3JIEMEHTOB;
METOIaMHU
ITOMCKA
XHUMHYECKOH
uHpOpMAIH  C
HCIIOJIL30BaHNE
M pa3IUYHBIX
HCTOYHUKOB
(cIipaBOYHBIX,
HAYYHBIX u
HAyYHO-
TTOMYJIIPHBIX
W3JTaHNM,
KOMIIBIOTEPHBIX
0a3 JIaHHBIX,
pecypcoB
WntepneTa).
CB00OOIHO
MIPUMEHSIET
MOJTyYCHHBIS
HAaBBLIKU B
CUTYaIHIX
TTOBBIIIICHHON
CIIOKHOCTH.

a. [lIkaabl oueHMBaHUS Pe3yJIbTATOB MPOMEKYTOYHOM aTTECTALMH U UX ONIHCAHHUeE:
®opmMa NPOMEKYTOYHON aTTECTALMHU: IK3AMEH.
[TpomexyTouHast arrecranus oOydarolmuxcsi B (popMe SK3aMeHa NPOBOAMUTCS IO pe3ybTaTaM
BBITIOJIHEHUSI BCEX BHUIOB Y4E€OHOH pabOThl, MPEIYyCMOTPEHHBIX YUYEOHBIM IUIAHOM IO JIAaHHOM
JUCLUIUIMHE (MOAYNIO), IPU ITOM YUYHUTHIBAIOTCS PE3yJbTaThl TEKYIIErO KOHTPOJS YCIIEBa€MOCTH B
TedeHue cemectpa. OLEHKAa CTENeHU IOCTIDKEHUS OOydalolMMUCS IUIAHUPYEMBIX Ppe3yJIbTaToB
00yueHHs 10 TUCIMIUIMHE (MOAYIII0) IPOBOIUTCA MIPENoiaBaTeNeM, BEIYLUM 3aHATUS 10 AUCLUILINHE
(MOZyI0) METOAOM 3KCHEepTHOW oueHKU. Ilo uroram mpomexyTOYHOW aTTecTalMy MO JUCLUILIMHE

(Moyr0)

BBICTABJIISACTCS

«HEYJIOBJIETBOPUTEIHLHO.

K npomexxyTo4yHOM aTTecTanuu IOMyCKalOTCs TOJIbKO CTYACHTHI, BBIMOJIHUBILINE BCE BUJIbI Y4eOHO
paboThl, IpeyCMOTPEHHBIE pabodelt mporpaMmoii o qucturuinHe «O0IIas 1 HeOpraHUYECKast XUMHSD)
(MpoLLIH MPOMEKYTOUHBIN KOHTPOJIb, BBIMOJHUIN U 3alUTHIN Ja00opaTopHble pabOThl, BBHIMOIHUIU

JIOMAIIIHUE KOHTPOJIbHBIE PAOOTHI.)

OLIEHKA

«OTIIUYHO»,

«XOPOILIOY,

«YAOBJICTBOPHUTECIBHO»

Ui

14




HIxana oueHuBaHuA Onucanue

BoinmonHensl Bce BUIbl yueOHOW palOTHI, NMpeayCMOTpPEHHbIE
yueOHbIM Tu1aHOM. CTYJIeHT IeMOHCTPUPYET COOTBETCTBUE 3HAHMUH,
YMEHHUM, HaBBIKOB TIPUBEJCHHBIM B TaOMMIAX [OKa3aTelsM,
ornepupyeT NpUOOPETEHHBIMH 3HAHMAMH, YMEHHUSMHM, HaBBIKAMHU,
MIPUMEHSET UX B CUTYyalUsAX MOBBIIIEHHON CIOXHOCTH. [Ipn 3Tom
MOTYT OBITh JIOMYyIIEHBl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS NPU AHATUTUYECKHUX OIEepalusix, MepeHoce 3HAHUU U
YMEHUI Ha HOBBIC, HECTAHIaPTHBIE CUTYaLUU.

OTIn4HO

BreimonHeHsl Bce BUIBl yueOHOW pabOTHI, MpEeayCMOTpPEHHBIC
y4eOHBIM TU1aHOM. CTYJEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHHH, HaBBIKOB MPHUBEACHHBIM B TaONWIAX IOKa3aTensM, HO
JIOITYCKAeTCsl He3HAYUTENIbHbIE OLINOKH, HETOUHOCTH, 3aTPyAHEHUS
MpU AHAIUTUYECKHX ONEpalusX, MEepPeHOCe YMEHUW Ha HOBBIE,
HecTaHIapTHble  curyanuu.  Omnepupyer  NPUOOPETEHHBIMU
3HAHUSIMU, YMEHMSIMHU, HABBIKAMHU, MPUMEHSET WX, JOIMyCKas IMpHU
STOM HE3HAYUTEIbHbIE OIIUOKH.

Xopomo

BeinonHensl Bce BHIbI yuyeOHOW pPabOThI, MpPEeayCMOTPEHHbIE
y4eOHbIM Tu1aHoM. CTYJeHT AeMOHCTPUPYET COOTBETCTBUE 3HAHUH,
Y 10BIETBOPUTEIIEHO YMEHUH, HABBIKOB NPUBEAECHHBIM B TaOJMLaX IOKa3aTelsiM, MpU
TOM  JIONyCKaeT 3HAYMUTENbHBIE  OMIMOKH, JIEMOHCTPUPYET
HEJ0CTaTOYHOCTD BJIaJICHUS HABBIKAMU I10 PsIy MOKa3aTeseH.

He BemomHen oawH wiud Oojee BHUIOB Y4eOHOW paboTHI,
MPEyCMOTPEHHBIX y4eOHBIM TuTaHOM. CTYICHT JEMOHCTPHUPYET
HETIOJTHOE COOTBETCTBHME 3HAHWH, YMCHHIA, HABBIKOB MPUBEICHHBIM
B Ta0IMIAX IOKA3aTelsiM, JOMYCKAIOTCS 3HAYUTENHHBIC OIIMOKH,
MPOSIBIACTCS OTCYTCTBHE 3HAHWUN, YMCHHH, HABBIKOB IO PSAY
MOKA3aTeNIel, CTYJCHT HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHUS
IIPH ONCPUPOBAHUM 3HAHUSAMHU W YMEHHSIMH IPH UX MEpPEHOCE Ha
HOBBIC CUTYaIUH.

HeynoBnerBopurenpHo

DoHbI OLIEHOYHBIX CPeACTB npeacraBjieHbl B [Ipuiioxkennu 2 k padoyeii nporpamme.
7. YueOHO-MeTOANYECKOE U HH(POPMALIMOHHOE o0ecnieyeHne
Paszoen 1. Ocnosnas numepamypa:

1. Xumusi: yd4eOHUK M TPAaKTUKYM Uil TpukiagHoro OakanmaBpuata / T.B. MapteiHoBa, U.B.

AprtamonoBa, E.b. 'onynoB — M.: M3narensctBo FOpaiit, 2015. — 394c.
Pasoen 1. Jlononnumenvnas numepamypa:

1. 'muaka H.JI. O6mas xumus. M. FOpaiit, 2012. — 898c.

2. 3agaun u ynpaxsHeHus o obmer xumuu / HJL I'muaka — M.: m3parenbctBo «k KHOPYCy,
2012. —240c.

3. MaprtsinoBa, T.B. 3aganus 1y caMoCTOSITeNbHOM paboThl: yueOHOe ocoOue [DIeKTpOHHbII
pecypc]/ T.B. MapteiHOBa; mox pea. amtopa.- M.: MITY «MAMM», 2011. — 117c.
—URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

IIpocpammnoe obecneuenue u unmepHem-pecypcol:

- http://chemistry-chemists.com/chemister/chemie.htm - KHUTH 11O BCEM pasienaM XUMUH,

- http://www.alleng.ru/edu/chem9.htm - yueGHbIN MaTepuan s CTYASHTOB IO XUMHH

Paszoen 2. Ocnoenas numepamypa:
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1. MapteiaoBa, T.B. IlpakTukyM 1o HeopraHudeckod Xumuu [DnektpoHHbI pecypc]/ T.B.
MaprteiHoBa; nox pex. aBTopa.- M.: YHuBepcuter MammHocTpoeHus, 2013. — 60c. (Ne2828). —
URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

Pasoen 2. Jlononnumenvnas numepamypa:

1. AxmetoB, H.C. O6miast 1 Heopranudeckass XuMusl. [ DJIEeKTPOHHBIN pecypc| — DIEKTPOH. JIaH.
— CII6. : Jlanb, 2014. — 752 c. — URL: http://e.lanbook.com/book/50684.

2. AxmeroB, H.C. JlaGopaTopHble W CEMUHApPCKHE 3aHATHUS IO OOIIEH W HEOPraHHMYECKOM
xumuu. [Dnextponnsii pecype] / H.C. AxmetoB, M.K. A3u3zosa, JI.WU. baapiruna. — DneKTpoH. 1aH. —
CIIb. : Jlansw, 2014. — 368 c¢. — URL: http://e.lanbook.com/book/50685

Ilpoecpammmnoe obecneyenue u uHmepHem-pecypcol:

- http://chemistry-chemists.com/chemister/chemie.htm - KHUTH IO BCEM pa3zaesiaM XUMUH,

- http://www.alleng.ru/edu/chem9.htm - y4eOHbIif MaTepuain Uit CTYJJEHTOB 110 XUMHH

8. MarepuajibHO-TeXHH4YeCKOe o0ecneyeHue TUCIIUTIIHHbI

Jlns mpoBeAeHUs J1a0OpATOPHOTO TMPAKTHKYMa HAa COBPEMEHHOM YPOBHE TPU BBIOJHEHUU
nabopatopHbix pabor B aymuropunu [IK-411 mnpemycMoTpeHO HCHOIB30BaHUE —CIEAYIOIIETO
000pyTOBaHUS:

DTOPOIIACTOBBIE KAJTOPUMETPBHI.

TepmomeTpsl.

DJIEKTPOJIU3EPHI.

pH-MeTp-noHOMETPBL.

HoyTtOyxk ¢ yctanoBnenasiMu cpeactBamu MS Office PowerPoint.
MynbTUMEIMIHBINA IPOEKTOP € MEPEHOCHBIM SKPAHOM.
BriTsokHBIE TIKA(BL.

9. MeToau4ecKkne peKOMeHIAIUH A CAMOCTOSITeJIbHOH PadoThI CTY1€HTOB.

YcnenHoe n3yueHne Kypca TpeOyeT MOCEIICHHs JISKIHi, aKTUBHON pa0oThl Ha J1aOOpaTOPHBIX
paboTax, BBITIONHEHUS BCEX YUYEOHBIX 3aJaHW TperojaBaress, O3HAKOMIIEHHS C OCHOBHOW H
JIONIOJTHUTEIBLHON JIMTEpATypol. Bo Bpems JIEKIMH CTYJEHT AOJDKEH BECTH KpaTKWil KOHCHEKT. [Joma
CaMOCTOSITENILHO paboTasi ¢ KOHCIEKTOM, CTYICHTY HEOOXOAMMO IMOMETHTh MaTepHalbl, KOTOPHIE
BBI3BIBAIOT 3aTpydHEHUs id noHuMmaHus. Ilpu stom oOyuaromuiicss JOMKEH HAWTH OTBETHl Ha
BOIIPOCHI, HCIIOJIb3YSl PEKOMEHAyeMylo JuTepatypy. Ecim emy camomy He ymaercsi pa3oOparbcsi B
Marepuaie, Heo0XoauMo ChOPMYIUPOBATH BOIIPOCH! M OOPATUTHCS 3a TMTOMOIIBIO K MPENo aBaTeNi0 Ha
KOHCYJIbTAllMK WU Onmvkaimeit nekiun. OOydaromemMycs He0OXOIUMO PEryJsipHO OTBOAHMTH BpeMs
JUIsl TIOBTOPEHMS NPONJEHHOTO MaTepuaia, IpOBepsis CBOM 3HAHHUS, YMEHHUS U HaBBIKU 110
KOHTPOJIBHBIM BOTIPOCAM.

JlaGopaTopHble pabOTHI COCTABISIIOT BaXHEHINYI0 YacTh MNpodhecCHOHATBHOW MOATOTOBKH
ctyneHToB. OHHM HampaBJICHB HA SKCIIEPUMEHTAIBLHOE TOATBEPKICHHE TEOPETUYECKUX TOJIOKEHUN U
dbopmupoBaHre YIEOHBIX U MPO(HECCUOHATBHBIX MTPAKTUYECKUX YMEHUH.

CTyAeHT cCaMOCTOSTENLHO, MOJIb3YSICh METOIUYECKUMHU PEKOMEHIAIMSIME, OOPMIISIET:

- 3arjaBue, B KOTOPOM YKa3bIBaeTCs Ha3BaHME Ja0OpaTOpHOIl paboThI U ee MOPSAKOBBIA HOMED;

- [1eJTh padoTHI,

- 000py/I0BaHKE U PEAKTHUBHI;

- coJiepKaHue paboThI;

- MOPSZOK (TIOCTIEA0BATEIbHOCTD) BBITIOJIHEHUSI pa0OTHI;

- IpaBUJIa TEXHUKU OE€30MaCHOCTH U OXpaHbl TPyJa M0 JaHHOH paboTe (110 HeOOXOIUMOCTH);

- obmme nmpaBuiia K 0ohOpMIICHHIO JTabOpPaTOPHOM pabOTHI.

Kaxxaplii cTyIeHT JOJDKEH caM IJIaHUPOBATh CBOIO CAMOCTOSITENIbHYIO PaboTy, UCXOS U3 CBOUX
BO3MOXKHOCTEM U MPUOPUTETOB. DTO CTHUMYJIHPYET BBIIOJIHEHHE PalOThI, CO3AaeT Oosee CHOKOWHYIO
00CTaHOBKY, YTO B UTOTE MOJOXKHUTEIHHO CKa3bIBACTCS HA YCBOGHUHU MaTepHaa.

Baxxno mosnHee yuyecTb OOCTOSATENLCTBA CBOEM pabOThHI, YACHUTH, YTO SBIISETCS TJIABHBIM Ha
JAHHOM JTare, KaKyl IOCIeI0BaTEIbHOCTh PabOThl BBIOPATh, YTOOBI BBIMOJHUTH €€ JIydlle U C
HAaUMEHBIIMMHU 3aTpaTaMHi BPEMEHU U SHEPTUH.

NO kW~
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Jns 1miopgoTBOpHON pabOThl HEMaJOBa)KHOE 3HAa4YeHHE HUMeeT OOCTaHOBKA, OpraHHU3aIus
pabouero mecta. Hy>kHO 10OUTHCS, 4TOOBI MECTO PabOTHI IO BO3MOXKHOCTH OBLIO MOCTOSTHHBIM. PaboTa
Ha TPUBBIYHOM MecTe JenaeT ee Oojee II0J0TBOPHON. I[IpoayKTUBHOCTH pabOThl 3aBHCHUT OT
NPaBWIBHOTO YepeoBaHMs Tpyaa U oTAbIxa. [loaToMy Kakple yac WM JiBa CIEAyeT JAeJaTh IepephiB
Ha 10-15 MuHyT.

[Tpu camocTosITeNbHON MPOPabOTKE TOMAIIHUX 33JaHUN U HAMMMCAHWUS MHIUBUIYaTbHBIX PaboOT
CTyJICHTaM PEKOMEHIYETCSl TOJIb30BaThCA OWONMMOTEYHBIM (OHAOM JUTEPATyphl (y4eOHUKaAMU U
NEpUOTUYECKUMH  U3JAHUSAMH), a TaKkkKe METOAMYECKMMHU YKa3aHUSAMH 10  BBINOJHEHHIO
CaMOCTOSITEIIbHBIX pa0oT.

10. MeToan4eckne peKOMeHAALNH IJIs1 IPenogaBares.

OcHOBHBIM TpeOOBaHHEM K MPENOJAaBAHUIO TUCIMIUIUHBI SBISETCS TBOPYECKHM, MPOOIEeMHO-
JTMAJIOTOBBIN MHTEPAKTUBHBIN IOAXO0/]], MO3BOJSIOIINN MOBBICUTh MHTEPEC CTYJIEHTOB K COAEP KaHUIO
y4eOHOro Marepuania.

OcHoBHas (opma U3ydeHHsS M 3aKpEIUICHHs 3HAHUH MO 3TOW MUCHMIUIMHE — JIGKIMOHHAs U
npakTuueckas. lIpernonaBarens JOMKEH MOCIEI0BATENbHO BBIYMTATh CTYACHTAM pAJ JIEKUUH, B X0
KOTOPBIX CIIEyeT COCPEIOTOYMTh BHUMAHUE HA KIFOYEBBIX MOMEHTAX KOHKPETHOI'O TEOPETHUYECKOTO
Marepuaia, a TakKe OpraHM30BaTh MPOBEJACHHE JTa0OPaTOPHBIX 3aHATHH TaKUM 0Opa3oM, YTOOBI
AKTUBU3UPOBATh MBIIUICHUE CTYACHTOB, CTHMYJHUPOBAaTh CAMOCTOSITEIbHOE U3BJICUCHHE HMHU
HEO0OX0oqUMON MH(QOPMAIMKU U3 Pa3IUYHbIX UCTOYHHMKOB, CPAaBHUTEIbHBINA aHAIM3 METOJIOB PEIICHUH,
COIIOCTABJICHUE TOJIyUYEHHBIX PE3yJIbTaToOB, (POPMYTUPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3IJISJIOB
Ha MHOTHE CIIOpHbIE MPOOIEMBI.

OcHOBY y4eOHBIX 3aHATUH MO TUCHMIUIMHE COCTAaBIAIOT JEeKIMHU. B mporecce oOydeHus
CTYJEHTOB HCIOJB3YIOTCS Pa3UYHbIE BHIbl y4€OHBIX 3aHATHNA (ayJUTOPHBIX W BHEAYJUTOPHBIX):
JeKIIMH, CEMUHAPCKUE 3aHATHs, KOHCYJIbTallMM M T.0. Ha mepBoM 3aHATHM O JaHHOH Yy4eOHOM
JUCIUIUTNHE HEOOXOAMMO O3HAKOMHTH CTYAECHTOB C MOPSIKOM €€ MU3yUeHUs, PaCKphITh MECTO U POJIb
JUCLUIUIMHBL B CHCTEME HayK, €€ NpPaKTU4YeCKoe 3HAaueHHe, JOBECTH OO0 CTYAEHTOB TpeOOBaHUS
Kadenpbl, OTBETUTH Ha BOIIPOCHI.

[Tpy mOATOTOBKE K JIGKIIMOHHBIM 3aHATHUAM 10 Kypcy «XHUMUs» HEO0OXOIUMO MpOoaAyMaTh IUIaH
UX TPOBEACHMS, COJEp>KaHUE BCTYNHUTEIbHOW, OCHOBHOW M 3aKJIIOYUTENIbHON 4YacTH JIEKIHH,
O3HAKOMUTBCS ¢ HOBUHKAMU Y4E€OHON M METOIUYECKOH JIMTepaTypbl, MyOIUKAMsIMU MEPUOINIECKOM
nevyatd MO TeMe JIeKIMOHHOTO 3aHSATHS, OIpeNeinTh CpPEeACTBA MaTepHaTbHO-TEXHUYECKOTO
o0ecrieyeHHs JIEKIIMOHHOTO 3aHATHUS U TOPSJIOK UX MCIOJIBb30BAHUS B XOZ€ UTEHHS JEKIMU. Y TOUHUTH
IUTaH MPOBEJICHUS PAKTUYECKOTO 3aHATHUS TI0 TEME JICKIIUH.

B Xone NEeKUMOHHOTO 3aHATHSA MPENoAaBaTEeNb JOJKEH Ha3BaTh TEMY, yueOHBIE BOIPOCHI,
03HAaKOMHTbH CTYJCHTOB C IIEPEYHEM OCHOBHOM U IOTIOTHUTEIHHON JIUTEPATYpPHI MO0 TEME 3aHATHUSI.

Bo BcTynuTenbHONH 4YacTH JIEKIMU OOOCHOBAaTh MECTO U POJIb HM3yd4aeMOW TeMbl B y4eOHOM
JTUCIUIUTMHE, PACKPBITh €€ MpakTHUueckoe 3HaueHue. Eciu ynraercs He mepBas JEKLus, TO HE00X0UMO
yBSI3aTh €€ TeMy C NpeAblaylleil, He Hapymias JOTHKH H3JI0XKEeHUs ydeOHoro marepuana. Jlekimro
clelyeT HauyMHaTh, TOJbKO YETKO 0003HAYMB €€ XapakTep, TEMYy M KpyT Te€X BOIPOCOB, KOTOPHIE B €&
xojie OyIyT pacCMOTpPEHBI.

B OCHOBHOIl wYacTM JEeKUMH CIIEJyeT pacKphlBaThb COJAEpKaHHE Y4YeOHBIX BOIIPOCOB,
aKIEHTUPOBAaTh BHUMAHUE CTYACHTOB Ha OCHOBHBIX KAaTeropusx, SBICHHSIX U Ipolieccax,
OCOOCHHOCTSIX UX NpoTekaHUs. PackpbiBaTh CYIIHOCTh M COJAEP)KAHUE PA3IUYHBIX TOYEK 3PEHUS U
HAYYHBIX TOJXOJIOB K OOBSICHEHHUIO T€X WJIHM MHBIX SBJICHUN M mporeccoB. Cienyer apryMeHTHPOBAHO
000CHOBaTh COOCTBEHHYIO MO3MIIHIO 1O CIOPHBIM TEOPETHYECKUM Bompocam. [IpuBOAUTH mpUMEpHI.
3amaBaTh MO XOAY M3JIOKEHHsS JICKIIMOHHOTO MaTepuaia pUTOPUYECKUE BOIPOCH M CAMOMY JaBaTh Ha
HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AIIMH MBICIUTEIHHON JAESITETbHOCTU CTY/IEHTOB, MOBBIIIEHUIO UX
BHUMaHUS M WHTEpeca K Marepuaiy JIeKUuH, ee conepxkanuio. IlpenonaBarens NOKEH PYKOBOAWUTH
paboTOl CTYIEHTOB MO KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepHalia, NoJ4epKUBaTh HEOOXOIUMOCTD
OTpaKEHHsI B KOHCIEKTaX OCHOBHBIX ITOJIOKEHUH HM3y4aeMOil TeMbl, 0CO00 BBIJEINSAS KaTErOpUHHBIN
amnmapar.
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B 3aximounTenbHONW 4YacTH JICKIIMH HE0O0XoauMo c(hOpMYJIHpOBaTh OOIIHME BBIBOJBI MO TEME,
PacKpBIBAIOIINE COACPIKAHUE BCEX BOMPOCOB, MOCTABJICHHBIX B JEKIUU. OOBSBUTH IUIAH OYEPETHOTO
CEMUHAPCKOT0 WK JTJAOOPATOPHOTO 3aHATHS, aTh KPAaTKHE PEKOMEHIAINH 110 TIOJTOTOBKE CTYJICHTOB K
cemuHapy wuiau JnabopartopHoit paborte. OmpenenuTb MECTO M BpeMs KOHCYJNBTAllMU CTYACHTaM,
MOXKEJIaBIIUM BBICTYIIUTh HAa CEMUHApe C AOKJIamaMu U pedepaTaMu IO aKTyaIbHBIM BOIIPOCAM
00CyK1aeMOI TEMBI.

[Ipu 5TOM BO BCeX 4YACTAX JIEKIIMM HEOOXOAMMO BECTHU JHAJIOT CO CTYJACHTaMH W JaBaTh
CTYJIEHTaM BO3MOXHOCTh JUCKYTHPOBATh MEXKIY COOOIA.

Ilenp TpakTHYECKUX 3aHATHH O0OECIEeUnTh KOHTPOJb YCBOCHHS Y4YeOHOro Marepuaia
CTYJEHTaMH, pACIIUpPEHHE U YrIyOJNeHWe 3HAHWW, TOJIYYEHHBIX HMMHU Ha JIEKIUSX U B XOJE
caMoCTosITeNIbHOW paboThl. [loBbimeHne >(PQGEKTUBHOCTH NPAKTHYECKUX 3aHATHA JTOCTUTACTCS
MOCPEACTBOM CO3/IaHUSI TBOPYECKOW OOCTAHOBKHM, pAaCIOJIararolield CTYJEHTOB K BBICKa3bIBAHHUIO
COOCTBEHHBIX B3TJISIZIOB U CYXKJIEHHUU TIO 00CYXKIaeMBbIM BOIIPOCAM, KEIAaHHUIO Y CTYJIEHTOB IOpadoTaTh
y JIOCKH MPHU PEIICHUH 3a/a4.

[Tocne kaxa0TO JIEKITMOHHOTO W MPAKTHYECKOTO 3aHSATHS CAENIAaTh COOTBETCTBYIOIIYIO 3aITUCh B
JKypHAJIaX ydera IMOCEMIaeMOCTH 3aHATUH CTYJCHTAMU, BBISICHUTH y CTAPOCT yUEOHBIX TPy TPUYUHBI
OTCYTCTBHSI CTYJICHTOB Ha 3aHATHUAX. [IpOBOAWTH TPYyNNOBBIE W HWHAWBUIAYAJIbHBIE KOHCYJIbTAIIUU
CTYJIGHTOB 10 BOIIPOCAaM, BO3HHUKAIOIIMM Y CTYJACHTOB B XOJ€ HUX IMOATOTOBKM K TEKylled u
MIPOMEKYTOYHOHN aTTECTAIMH M0 YYeOHOU AUCIUIUIMHE, PEKOMEH0BaTh B MIOMOIIb YYEOHbBIE U IPYyTUe
MaTepHalbl, a TAKKE CIIPABOYHYIO JTUTEPATYPY.

B neKIMOHHBIX WM TPAKTHYECKUX HEOOXOIMMO BECTH AHAJIOT CO CTyJIE€HTaMHU W JaBaTh
CTYJIEHTaM BO3MOXKHOCTb JUCKYTHPOBATh MEXKIY COOOIA.

[IpenonaBaTenb, MPUHUMAIOMIMKA 3K3aMEH, JIMYHO HECET OTBETCTBEHHOCTh 3a IMPaBUILHOCTH
BBICTABJICHUS OI[CHKH.

[Iporpamma cocraBieHa B cootBeTcTBUU ¢ TpeboBanusmMu O@I'OC BO u yuyeOHBIM TIAaHOM TIO
HarpasJeHuIo noAroToBku crenuaiucton 18.05.01 «XuMu4veckass TeXHOJIOTUsI IHEPTOHACHIIIEHHBIX
MaTepuAaJJIoOB M U31eJIUi».

[Tporpammy paszpaboTana:
K.X.H., JOIICHT /V.B. ApramonoBa/

[Iporpamma yTBepkaeHa Ha 3acemanu Kadenpsl «Xumus» «26» asrycra 2019 1.
poToKoa Ne 7

Hupexrop HOILL «Xumbunorex»

JIOLIEHT, K.0.H. /E.C. I'oprunHa/
PykoBoautenn
00pa3oBaTeNbHON MPOTrPaMMBbI /H.C. TpyTHeB/
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CrpykTypa U coaepxaHue TUCHUIINHBL «O0mas 1 HeoOpraHn4yecKasi XMMHs» 110 CIIEHUATIbHOCTH
18.05.01 Xumu4eckasi TeXHOJIOTHSI JHEPrOHACHIIIEHHBIX MATEPHAJIOB U M3/1eJIUI
Crnenuanu3zanys «ABTOMATH3UPOBAHHOE MPOM3BOACTBO XUMHYECKUX NpPeINpHATHID

(cnermanucr)
ouHasi popMa oOydeHus

ITpunoxenue Nel

Bunbl yueGHO#M paboThI, BKIIFOYAs

Buner caMocTosTebHON paboTh

DopMBbI

g CaMOCTOSITENILHYIO padoTy CTYICHTOB aTTeCTAIIH
o | 3 CTYJICHTOB U TPYJIOEMKOCTh B Yacax
Pasnen g =
5 | = o
O |3 T | o | a6 | CPC | KCP | KP | KII | PIP | Pe. | K/P C) 3
;%(
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Pa3zgen 1. O0mas xumus. 1
1. Bsemenme. OCHOBHBIE 3aKOHBI H 1 1 ) ) ) 4
MMOHATHUSA XUMHU
2. Crpoenue aroma. I[lepuoanueckuii
3aKOH W [epuoaudeckas cucrema | 1 2-3 3 2 4 1
sanemenToB (I1ICD) JI.W. Menneneena.
3. XuMmuueckas CBSI3b U CTPOCHHE 1 4.5 3 ) 4
MOJICKYJI.
4. Tepmoxumusi. 1 6-7 3 2 4 9 1
5. Kunetuka m XUMHUYECKOE PaBHOBECHE. 1 39 3 6 9 1
Karanus.
6. PacTBOpBI. 1 10-13 5 4 6 9 1
7. OKUCIUTENBHO-BOCCTAHOBUTEILHBIE
peakiuu. DINEKTPOXUMUYECKUE 1 14-17 6 4 6 9 2
MIPOIIECCHI.
8. KoMIuiekcHbBIE COeTMHEHUS. 18 2 2 5 9 1
dopMa aTTecTalum +
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Bcero yacoB no JucHunjnHe B NepBOM
cemectpe (*15 wacoB CPC orBoauTcst

27 | 18 27 72 7 +
Ha MOJATOTOBKY CTY/IeHTOB K
IK3aMeHY)
Pasnen 2. Heoprannueckas xumusi.

1 4 5 6 7 10 11 12 13 14 15

1. Bsenmenme. 1 rpynma 31€eMEHTOB
[Ieproanueckoi CUCTEMBI.

1 1 1 4 1
1.1 Dnementsl 1A rpynmnsl. [lomyuenue
u cBolcTBa. CBOICTBA COEIMHEHUH.
1.2. Dnementsl IB rpynmsr.
[lomyuyenue wu cBoiictBa. CBoiicTBa 1 1 1 4
COEIMHEHUI.
2. Onementsl 11 rpynms! [lepuoaunueckoit
CHUCTEMBI.
2.1. OOGmast xapaKTepUCTHKA JIEMEHTOB 2 1 2 4
ITA rpynnel. IlomydeHune u CBOWCTBA.
CBolicTBa COEMHEHMI
2.2 O6mrasi xapakTEpUCTHKA AJIEMEHTOB
[IB rpynnsl. IlomyuyeHue w cBOMCTBA. 2 1 2 4
CBolicTBa COEIUHEHUIA.
3. DneMeHTbI 1A TPYIIIBI
[lepuoauueckoit  cucteMbl. bop wu 5 1 ) 4 1
amomMuHui. [lomydyeHne U cBOMCTBA.
CBolicTBa COEIUHEHUIA.
4. DneMeHTbI v IpyHIbl
[lepuonnueckoii cUCTEMBI.
4.1. O0mast xapakTepUCTHUKA IJIEMEHTOB 2 2 2 4 1
IVA rpynnsl. Ilonyyenue u cBolicTBa.
CBoiicTBa COeTMHEHUH.
4.2. OOmast xapakTepuCTHKa 3JIEMEHTOB
IVB  rpymnel. Tutan. Ilomydenue u 2 1 1 4

cBoricTBa. CBOICTBA COSTMHEHUH.
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1

10

11

12

13

14

15

5. OOmas XxapakTepUCTHKa 3JIEMEHTOB
VA rpynmnsl.

5.1. A3sor. IlomydyeHue U CBOMCTBA.
AMMHBaK, OKCUIBI a30Ta, a30THas
KHCJIOTA.

8-9

5.2. ®ocdop. TlomyueHne u CBOICTBA.
Oxcunbl pochopa, KUCIOTH U HX COJIH,
dbocdopHbIe y1oOpeHus.

10

6. DIIEMEHThI VI
[Teproanyueckoil CUCTEMBI.
6.1 OOmast xapakTepUCTHKa 3JIEMEHTOB
VIA rpynnel.  Kucinopon wu  cepa.
[lonmyuenue wu cBoiictBa. CBoiicTBa
COCIMHEHU.

IpYTIIBI

11-12

6.2. OOmias xapakTepUCTHUKa 3JIEMEHTOB
VIB  rpynnsl. Xpom. Ilomydenune wu
cBoiicTBa. CBOWCTBA COEIMHEHMIA.

13

7. DJIeMEHTBI A1 TPYMIIBI
[Teproanueckoit CUCTEMBI.

7.1. O0mas xapakTepUCTHKA AJIEMEHTOB
VIIA rpynnel. Bonopoa. Ilonyuenue n
cpoiictBa. [anorennl. Ilonmydyenue wu
CBOMCTBA.

14-15

7.2. O0mas xapakTEepUCTHKA AJIEMEHTOB
VIIB rpynnsl. Mapranen. [lonyuenue u
CBOMCTBA. CaoiicTBa COCTUHEHUN
Mapraiiia ¢ pa3jJuyHbIMU CTEMECHIMH
OKHCJICHUSL.

16

8. OOmas XapaKTepHUCTHKA DJIEMEHTOB
VIIIA rpynmel. [lonydenue u cBoiicTBa.
CBoiicTBa COEAMHEHUH.

17

9. OOmas xapakTepUCTHKAa SJIEMEHTOB

18
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VIIIB rpynnel. Ilomydyenne u cBoiicTBa
JJIEMEHTOB  «CEMEHCTBA  Kelle3a» U
IUIATUHOBBIX ~ MeTayuioB.  CBolicTBa
COE€IMHEHUN.

dopMa aTTecTalum

Bcero 4yacoB mno AUCHHUILIMHE BO
BTOpoM cemectpe (*12 wacoB CPC

27 | 18 27 72 6
OTBOJUTCH HA IMOATOTOBKY CTY/€HTOB
K 9K3aMeHY)
Hroro nmo kypcey 54 | 36 54 144 13

Hupextop HOL «Xumbuorex»
IIOLIEHT, K.0.H.

PyxoBoaurens
00pa3zoBaTebHON TPOrPaMMBI

/E.C. T'opuruna/

/B.C. TpyTtHes/
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Ipunoxenue 2
MUHUCTEPCTBO HAYKM U BBICIIETO OBPA3OBAHMS POCCUMCKOM ®EJEPALINA

OEJIEPAJIBHOE TOCY IAPCTBEHHOE BIOJIXKETHOE OBPA30OBATEJIbHOE YUPEXJIEHME BBICIIIEI'O OBPA3BOBAHI S
«MOCKOBCKHH NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHWH IMOJINTEX)

Crneunansaocts: 18.05.01 XUMHNYECKAA TEXHOJIOI'MA SHEPI'OHACBIIIEHHBIX MATE-
PUAJIOB Y U3JIEJINIA
OIT (cnennanusanus): « ABTOMaTU3UPOBAHHOE ITPOU3BOJICTBO XUMUYECKUX MIPEITPUITHID)
®dopma 00yueHus: OUHas
Bun npodeccronansHON AeITENbHOCTH:
Hay4YHO-HCCIIEI0BATENbCKAs; IPOCKTHAS; SKCIIEpTHAS;
IIPOU3BOJCTBEHHO-TEXHOJIOTUYECKAS; OpraHU3al[MOHHO-YIIPAaBJICHYECKasl.

HOII «Xumbnotex»

®OH/I OHEHOYHBIX CPEIACTB

O JNCHUIIJIMHE «O0masi 1 HeopraHu4ecKkass XuMHUs»

Cocrag: 1. [Tacopt GoH1a OIIECHOYHBIX CPEICTB
2. OnucaHue OLEHOYHBIX CPEACTB:
[TpumepHbIe BapHaHTHI JOMAIIHUX KOHTPOJIBHBIX PadoT
OO0pa3ell TeCTOBBIX 3aIlaHUI
OGpa3zerr KOHTPOJIbHON PabOTHI 17151 PyOEKHOTO KOHTPOJIS IO KypCy
Bonpocsr u1st MOATOTOBKH K 9K3aMEHY
[Ipumep 3K3aMeHaITMOHHOTO OUeTa

CocTaBuTeIb:

ApramonoBa 1nHa BukTopoBHa

Mocksa, 2019
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- MOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTH KOMIIETEHIIUIA

Tabnumna 1

O01mas 1 XuMHYecKkass TeEXHOJIOT U

OI'OC BO 18.05.01 «XuMuueckas TeXHOJIOTHS JHEPTrOHACHIIIEHHBIX MAaTePHAJIOB U U3/eJIHii»

B mporiecce 0CBOCHUS TaHHOM JUCIUIUIMHBI CTYICHT POPMHUPYET U IEMOHCTPUPYET CICAYIOIIHE

obmenpogeccuoHa IbLHbIe U MPOdeccCHOHATbHbIE KOMIIETEHNH:

KOMIIETEHLIUN Ilepeuenb KOMIIOHEHTOB TexHoJsorust ®opma oue- | CreneHu ypoBHeii ocBOe-
WHJEKC | ®OPMYJHUPOBKA ¢hopmuposanns HOYHOIO HHS KOMIIeTeHIUH
KOMIIeTeHIIUI cpeacrBa**
OK-7 TOTOBHOCTBIO K CaMO- 3HAThb: JIEKIIHS, CAMOCTOSI- K/P, Ba3oBblii ypoBeHb
Pa3BHUTHIO, caMopea- - OCHOBBI CTPOCHHUS aTOMOB U MOJICKYJI, TCOPUU XUMHUYCCKON CBSI3U B | TelibHAs paboTa, Jia- T. - BOCIIPOM3BOJICTBO
JIM3alliH, UCTIONb30- COCJIMHECHUSAX  PAa3IMYHBIX THIIOB, CTPOCHHUE BEIIECTBA B | OOpaToOpHBIC pa- MOJTyYCHHBIX 3HAHUN B
BaHHUIO TBOPYECKOIO KOHIEHCHUPOBAHHOM COCTOSIHUH, OCHOBBI XUMUYECKO# | OOTHI, XOJI€ TEKYILETro
MOTEHIAJIa TEPMOJAUMHAMHUKH, METOAOB OIMCAHUSA XMMHYECKOTO PAaBHOBECHS B | CEMHHAPCKHE 3aHS- KOHTPOJIS
pacTBOpax 3JCKTPOIMTOB, THAPOIH3A COJNEH, OCHOBBI XHMHYECKOH | THA O —
KUHETHKH, XNMHYECKHE CBOICTBAa SJIEMEHTOB PA3JIMYHBIX TPYIII
YPOBeHb

[lepmoanyeckoif cHCTEMBI M HMX COCOUHEHHWH, OKHCIHUTEIHHO-
BOCCTaHOBUTEJbHBIE PEAKIMH, CTPOCHHE U CBOMCTBA KOMIUIEKCHBIX
COCIMHECHU;

yMeThb:

- ONpECACIIATh 10 CIIpaBOYHBIM JaHHBIM OHEPIrCTUYCCKUC
XapaKTEPUCTUKU W TEOMETPHIO MOJIEKYJ, TEPMOJMHAMHYECKUE
XapaKTepPUCTHKHM  XMMHYECKMX peakiud, BenuumHsl pH n
XapaKTEPUCTUKN JUCCOLHUALNH 3JIEKTPOJIIUTOB, IIPOBOIUTE PACcUETHI
KOHLICHTPAIMH pacTBOPOB PA3INYHBIX COCANHEHUI;

BJIA/IeTh:

- HaBBIKAMH BBINOJHEHHMSI OCHOBHBIX XMMHYECKHX JIaDOpaTOPHBIX
onepanuii;

- IpaBUJIaMH Oe301acHOit paboThI B XMMUYecKoil T1abopaTopuu;

- Meromamu onpexaeneHus pH pacTBOpoB W ompeneneHus
KOHIICHTPAINX B PacTBOPAX;

- METO/IaMH CHHTE3a HEOPIraHMUECKUX COSANHEHUI.

- IPaKTUIECKOE IIPHIMEHE-
HHE ITOJyYeHHBIX 3HaHUH B
Ipolecce MOJrOTOBKY K
nmabopaToOpHEIM paboTamM

OIIK-1 CIIOCOOHOCTBIO HC- 3HATH: JICKITUSI, CAMOCTOS- K/P, BasoBblii yposenn
MOJIb30BaTh MaTeMa- - COCTaB, CTPOCHHE U XUMHUYCCKIE CBOMCTBA OCHOBHBIX IPOCTHIX Be- | TellbHas pabora, Ja- T. - BOCIIPOH3BOJCTBO
THYECKHUE, €ECTECTBEH- LIECTB U XMMUYECKUX COCIUHEHUMN, CBSA3b CTPOCHUS BELIECTBA U OopaTopHbIe pa- TIOJTyYEHHBIX 3HAHHII B
HOHAYYHBIC ¥ UHXKE- MPOTEKAHUSL XUMHUUCCKUX MPOIIECCOB; OOTHI,

24




HEpHBIEC 3HAHUS JUTA
peLIeHus 3a1a4 CBOEH
poheCCHOHATTBHOMN
JIeATeTbHOCTH.

- 3aKOHOMEPHOCTH U3MEHEHHUS (PU3UKO-XUMIUIECKAX CBOMCTB IIPO-
CTBIX U CIIOKHBIX BEIIIECTB B 3aBUCHMOCTH OT IOJIOKCHHS COCTaB-
JISIOLIUX KX 2JeMeHTOB B [lepuoanueckoii cucreme;

yMeTh:

- UCTIOJIB30BaTh MPUHIIUI MepHOIUYHOCTH U [leproaudeckyto cu-
cTeMy JUIsl IpeicKa3aHusl CBOMCTBA MPOCTHIX U CJIOKHBIX XUMUYE-
CKUX COEMHEHUN U 3aKOHOMEPHOCTEN B UX UBMEHEHUH;

- 0OPMIIATH PE3yJIbTAThl SKCIICPUMCHTAIBHBIX H TEOPETHUYCCKUX pa-
00T, popMyIHpPOBATH BEIBOJEI.

BJIA/IeTh:

- TEOPETUYECKUMHU METOJaMH OITUCAHUS CBOMCTB MIPOCTHIX U CIHOXK-
HBIX BELIECTB Ha OCHOBE AJIEKTPOHHOI'O CTPOEHUSI UX aTOMOB U I10-
noxxenus B [lepuoanueckoit cucreMe XMMHUYECKUX DJIEMEHTOB;

- METOJJaMH TIOMCKA XMMHYECKON HH(OpPMAIMU C UCIIONE30BAaHHEM
Pa3TUYHBIX WCTOYHUKOB (CIPABOYHBIX, HAYYHBIX M HAyYHO-TIOMY-
JSIPHBIX U3JIaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHEe-
Ta).

CEMMUHAPCKUE 3aHA-
THA

XOZIe TEeKYIIEeTO
KOHTPOJIS

IMoBbIIEHHBIIT

YPOBeHb

- MPAKTUYECKOE MPUMEHE-
HUE MMOJTyYCHHBIX 3HAHHH B
mporiecce MOATOTOBKH K
J1a00paTOPHBIM paboTamM

**_ CokparteHus: (opM OLICHOYHBIX CpeACTB cM. B Tabmmie 2.

25




Tabnuna 2

IlepeyeHb OLIEHOYHBIX CPEACTB MO AUCIHUNINHE «O01Ias 1 HeOpraHuveckast XuMusD»

HaumenoBanue IIpeacraBienne
Ne -
0C OLICHOTHOI0 KpaTkas XapakTepHcTHKA OLIEHOYHOT0 cpeCcTBa OLICHOTHOIO0 Cpef
cpencTBa ctBa B @OC
C CIACTBO IIPOBCPKHU MeHI/Iﬁ IIPUMCHATL ITIOJIYUYCHHBIC KOMHHCKT KOH OJIb-
KoutponsHas padoTa pea POBCPKH. 'y P y COHTP
1 (K/P) BHAHUSA [/ PEIleHHs 33434 ONpe/eeHHOrO TUIA IO TeMe | HBIX 3aJaHMi 1o BapH-
WM pasfeny aHTaM
CycreMa CTaHIAPTU3MPOBAHHBIX 3aJaHHUH, MO3BOJIAIOIIAS
2 Tect ABTOMATH3H O;Iafb i} OrI)_[eI[ nu3Me eHI/Iﬂ’ OBHSI 3HAHUI DOH TECTOBBIX
™ p POLEYPY H3MEpEHIs VP saaii

M YMEHHH 00yJaromerocs.
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IIpunoxenune 2.1
IIpuMepHBbIe BADHAHTHI JOMAIIHUX KOHTPOJIBHBIX padoT

Paznea 1. [lpumep BapuanTa foMalIHell KOHTPOJIbHOH padoThl Ne 1
1. CocTtaBbTe MOJHBIC 3JIEKTPOHHBIE (OPMYJBI aTOMOB 37eMeHTOB Ne34 u Ne72. Vkaxwure
AJIEKTPOHHOE CEMEHCTBO, MPUBEAUTE rpaduiecKyto GopMyTy BaJIEHTHOTO CIIOS.
2. YKaxuTe NOpAJIKOBBIA HOMEp, XUMHUYECKUI 3HAK U XMMUYECKUE 3HAKU aHAJIOTOB 3JIEMEHTA,
aToOM KOTOPOT'O UMEET CIEAYIOILYIO BAJIEHTHYIO SJIEKTPOHHYIO CTPYKTYpY: 65°6p°.
3. CpaBHUTE XUMHUYECKHHA JIEMEHT S C JABYMS COCETHUMH B MEPHUOJIC U C JABYMsI OJIMOKANIIIMMHU
AJIEKTPOHHBIMU aHAJIOTAaMH B MOJIPYIIIE MO CIEAYIOUUM XapaKTePUCTUKAaM: PaJnyCy aTOMOB,
SHEPIUM  HWOHU3ALMM, DSHEPIUM CPOJACTBA K  DBJIEKTPOHY, AJIEKTPOOTPHULATEILHOCTH,
METaJUIMYHOCTH, OKUCIIUTEIbHO-BOCCTAHOBUTEILHBIM CBOMCTBAM, XapaKTepy BBICIIETO OKCUIA U
TUAPOKCHIA.
4. YKaxuTe 3JIEMEHT U KOJUYECTBO HEUTPOHOB B SIApPE €r0 aToMa, MCXOJS U3 DIJIEKTPOHHOTO
cTpoeHus ero uona: " 3s7.
5. HamUIINTE 3HAYEHUS BCEX KBAHTOBBIX YHCEN (OPMUPYIOMIETO JJIEKTPOHA aToMa 3JIEMEHTA
No23.
Paznea 1. [Ipumep BapuaHTa 1oMalIHell KOHTPOJIbHOI padoThl Ne 2
1. PaccuuraiiTe CTaHAAPTHYIO DSHTAIBNUI0 peakuuu: FeqtOr0—Fe.0sw. PaccraBbre
KOXPUITUEHTHI. YKaXKHUTE YK30- WU JHIOTCPMUICCKON SIBIISICTCS JTaHHAS PEAKIIHSL.
2. CKOJIBKO yrias HalO0 CxKedb, 4T00b! osryduTh 7000 kJx sHeprun?
3. Ilpenckaxure, HE TPOU3BOAS PACUETOB, 3HAK W3MEHEHHS HSHTPONUU MPHU CTaHAAPTHBIX
yenoBusix st iponiecca: AsFsqey + AsFsqry + Fag.
4. Paccuuraiite AG® peakiuu CaCOj;i—CaO + COyr mmst Temnepatypsl 1500°C.
5. I1o TepMOXMMHUYECKOM YpaBHEHHUIO peakiuu cropanus cepoBojoposa: HoSy+1,50:¢ = HaO
+SOx); AH®, = -518,4 k/[/Monb. Beraucnure cTaHIapTHYIO SHTAIBIIUIO CEPOBOAOPOIA.
Pasznea 1. [Ipumep BapuanTa 1o0ManiHeid KOHTPOJIbHOI padoThl Ne 3
1. CocTaBpTe MaTEMaTHUECKOE BBIPAKEHUE 3aKOHA JEHCTBUS Macc JJIs CIEAYIOLIEro mpolecca:
ZntHClpp—ZnClypptHow?
2. Kak u3MEeHHUTCSI CKOPOCTh XMMHUECKON pPEaKIIUU:
COy + Oy S NOyy, ecnm: a) koHneHTpanuio NO yMeHbIINTH 3 pasza; O)Tremmeparypy
npotiecca nmoBbicuTh Ha 20°C (y=3)?
3. B kakyl CTOpOHY CMECTUTCA paBHOBecue XUMHUYECKOW peakiuu: SO + Oy — SOsp),
AH<0, ecnu a) CHU3UTH TemIeparypy; 0) yBEIMYHTH JaBJCHUE; B) BHECTH KaTaM3aTop; T)
YBEJIMUUTh KOHLEHTpauo SO;?
4. CocTaBbTe BBIPAXKEHUE KOHCTAHTHI XUMUYECKOTO PaBHOBECHS JUIs mpolecca 3.
Pasznea 1. [Ipumep BapuanTa 1oManiHeid KOHTPOJIbHOH padoThI Ne 4
1. Cxonbko rpammoB Na,COs conepxkutcs B 500 mut 0,251 pactBopa?
2. CocraBbre ypaBHeHus auccounuanuu coenuuenuit: HCIO u H;BOs. B tex cnydasx, rae 31o
HEO0OXOUMO, TIPUBEIUTE YypaBHEHUS CTyneHYaTor muccoruaruu. CoCTaBbTE€ BBIPAXKCHHUS
KOHCTAHT AMCCOLMAIMM MpeIokKeHHbIX KucinoT. Kakas u3 nByx sBisiercss Gonee ciaboit?
Paccuuraiite ctenens qucconuaiuu oauoi u3 kuciaot B 0,01M pactBope.
3. CocraBbte BoIpaxkenue I[P mms AgBr m AgCl, cpaBHUTE MX pacTBOpUMOCTh. PaccuuraiiTe
KOHIICHTPAIMIO KATHOHOB M aHMOHOB B HACHIIIICHHOM PAaCTBOPE OJTHOTO U3 3TUX BEIICCTB.
4. Paccumuraiite koHieHTpauuo noHoB OH’, a Takke pH pacTBopa, yKakKuUTe peaklHiO Cpeabl
npu KoHueHTpaiuu nonos H* 3,82:107"%, mouns/i1.
5. IlpuBeguTte MOJEKYJISPHBIE M HOHHBIE YPABHEHUS TE€X pPEAKUUN, KOTOpPbIE BO3MOXKHBI B
pacTBope, OOBSICHUTE UX HANIPABICHHOCTD:
Cu(OH) + Na,SO4 —
Na2804 + BaCl —
Fe(OH); + H,SO4—
Al(OH); + NaOH —
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Pb(NO3)2 + st—>

6.CocTaBbTE MOJIEKYJISIDHBIE YPAaBHEHUS pEakLUi, COOTBETCTBYIOIIME CIEAYIOIIUM KpPaTKUM
HMOHHBIM:

H,PO, + OH = HPO42—+H20

Pb*+S0,* = PbSO.|

[Cr(OH),]" + 2H" = Cr’* + 2H,0

7.PaccuuTaiite koHnentparmio noHoB H" u OH™ B pactsope, pH kotoporo pasen 4,3.

8.Kakue u3 coneit (pocdar kamus, cynsdpar meau (II), xmopun pyouaus, cyabpun atoMAHU)
nojBepraioTcst runponausy? IlpuBeaure MoJeKyJspHble M HOHHBIE YpaBHEHHUS THUIPOJIN3A,
YKQXXHUTE PEAKLUIO CPEIbl U YCIOBUS CMEILIEHUS] PABHOBECUS THIPOJIN3a.

9.IlpuBeaure MOJEKYJISpHbIE M KpaTKUE€ HOHHO-MOJIEKYJISIpHBbIE YPAaBHEHMS pEaKIHH, C
IIOMOULIbI0 KOTOPBIX MOXHO OCYLIECTBHUTH CJEAYIOLIME IPEBPALLEHUS, YKAKUTE YCIOBHS HX
MIPOTEKAHUS:

BaCO3—>Ba(HCO3)z—>BaC03

F€203—>F€(OH)3

Cu—CuSO,

CU(NO3)z—>CUOHNO3—>CLl(NO3)2—>Nazs04—>N3Cl.

10.PactBop 7,252 r rmoko3sl B 200 r Boxabl 3amepsaer npu -0,378°C. Kpuockonumueckas
MOCTOSTHHAs BO/BI paBHa 1,86. OnpenennTe MOJEKYISIPHYIO MacCy TITFOKO3BI.

Pasnea 1. [Ipumep BapuanTa foMalIHeld KOHTPOJIbHON padoTsl Ne 5§

1.Ykaxute creneds okucieHus atoMoB B coequHeHusax: HNOs;, KMnQOs, Cas(PO.)..

2. Ilpeanonoxure kakyro posnb B OBP Moryr wurpaTb COEOUHEHHsS [QHHOTO JJIEMEHTA,
Colep)Kallue €ro aroMbl B creneHu okucinenus: S2, S™, S S° Tlpuemure npumeps
COOTBETCTBYIOILIMX COEIUHEHUH.

3.Ykaxute tun OBP 11 kax 0¥ u3 npuBeeHHBIX cXeM peakuuil. PaccraBbTe K03(pPUIMEHTHI,
MOJIb3YSICh METOAOM 3JIEKTPOHHOTO OajlaHCca. YKa)KUTe OKUCIUTENb U BOCCTAHOBHUTENb.
ClL.+KOH—KCI+KCIO+H,0O

(NH4)2CI‘207—>N2+CI'203+H20.

4.CoctaBbTe ypaBHeHHs Toiypeakuuid ¢ yderom pH cpenpl. Kakoil mporecc BbIpaxaeTcs
KaKIbIM ypaBHEHUEM?

pH<7 pH=7 pH>7

MnO;—Mn** NO, —NO; [Cr(OH)s|"—CrO.*

5.PaccraBbTe KOO PUIIMEHTHI B IPUBEICHHBIX CXEMaX, MOJIb3YsACh METOIOM IOy PEaKIIHii:
AS203 + Iz + NaOH — Na3ASO4 + Nal + HzO

Paznea 1. llpumep BapuaHTa qoMaliHe KOHTPOJIbHOI padoThl Ne 6

1.IlpuBeaure ypaBHEHUS U 3JIEKTPOHHBIN OanaHC BO3MOXKHBIX pEaKIUil:

BaCl, + Cd —?

AgNO; + Fe —?

CaSO4 + Zn —?

2.CocraBbTe CXEMBI TaTbBAHUYECKHUX 3JIEMEHTOB, B KOTOPBIX MPEAI0KEHHBINA 3JIEKTPO]] ObLIT ObI
aHOZIOM, a B IpyroM — KatozgoMm: Fe/Fe*",

3.B mpuBeneHHBIX cXxeMax peakiuii paccraBbTe Ko3(duuumentsl. Ha ocnoBanuu pacuera D/1C
peakuuii ompenenuTe, BO3MOXKHO JIM €€ MPOTeKaHHEe B YKa3aHHOM HAaNpaBiICHUHM IpU
HopManbHBIX yeioBusx: NaBr + K,Cr,07 + H,SO4 — Cra(SO4); + Br, + K;SO4 + Na,SO, + H, 0.
4.0npenenute >IEKTPOJHBIA MMOTEHIIMAT IIMHKA B PACTBOPE €ro COJM C KOHIIEHTpalueld HOHOB
Zn** 0,05 Moub/I1.

5.Beruncioure DJIC snementa, cocrosmiero uz Zn B 0,1M pactBope ZnSO4 m Pb B 0,05M
pactBope Pb(NQOs),. CocTaBbTe cXeMy IJIEMEHTA.

6.0npenenute kakoi u3 Haxoxsmmxcsa B koHTakre Cu — Hg metamnoB , OyzeT moaseprarbes
KOPpPO3HUH B arpecCuBHOM cpeje. Hanuiure ypaBHEHUsT KaTOJAHOTO M aHOJAHOTO MPOLIECCOB B: a)
KHCIION; 0) HEUTpaIbHOU cpeiax.

7.Hanumure ypaBHEHUs peakiuil 31eKTpoiu3a paciuiasa conu K,S Ha HHEPTHBIX 3/EKTpoaax.
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8.Harmmmure ypaBHeHus peakiuii siekTpoinsa pactBopoB coneit CuCl,, NaNO; Ha HHEPTHBIX
NIEKTPOJIAX.
9.0mpenenure Kakue U3 UMEIOIIMXCS B PACTBOPE MOHOB U B KaKOW MOCJIEI0BATEIILHOCTH OyIyT
paspsKaThCa Ha MHEPTHBIX Kartoze u anone: CI, NOs, AP', Sn*', Ni*".
10.Kax u3meHsieTcs mMacca MEIHBIX KaTroJa W aHOAa, €CJIM 4Yepe3 pacTBOp cyibdara Meau
IIPOITYCTUTD IEKTPUUECKHUM TOK cuiloi 2,5A B TeueHue 24?
11.IIpu npoxoxnenun 4000A-u syekTpudecTBa BbIACIWIOCH 2,24 KI Kallblisi W3 paciulaBa
CaCl,. Beruucnute BbIXOJ KalbLUs MO TOKY.
Paznea. 2. [Ipumep BapuaHTa JoMalIHell KOHTPOJIbHOI padoThl Ne 1

1. JlonuumunTe ypaBHEHUS peaKLUi, IPOTEKAIOIIUX JO KOHILA!
K,S + HCl —
KOH + CaClz —
NacCl + KzSO4 —.

2. JONHUIINTE YPaBHEHUE PEAKIMU U paccTaBbTe KOI()(OUIIUESHTHI:
NazOZ + Fe(OH)z + Hzo —>...
3. Ckonpko rpaMMm cojbl motpedyercst sl yCcTpaHeHUs kecTKocTH 10 J1 BOJbI, HACBILIEHHOM
cynbdarom kanbius pu 20°C, ecau pacTBOPUMOCTH TTOCIICTHETO paBHA 2T HA JIUTP.
Pa3peu. 2. llpumep BapuaHTa JOMAaLIHell KOHTPOJIBHOM padoThl Ne 2
1.Ilpu pacTBOpeHHH B COJISTHOW KHCIIOTE CIJIaBa MAarHUs ¢ alFOMUHHAEM Maccoi 10T BbIIETHIICS
BOJI0poJl 00beMOM 9,651 (H.y.) OnpeaenuTb MacCoBbIe JOJIM METAJIOB B CILIaBe.
2.IlpuBeaute MOJIEKYJSIpHBIE W HOHHBIE YpaBHEHHUS TUAPOJIM3Aa COJIeH: CyIb(UA aTrOMUHMUS,
CyJb(UT JIUTHUS, HUTPAT CBUHIIA.
3. PaccuuraiiTe CTaHIAPTHYIO HHTPONMUI0 HUTpaTa CBUHIA, €CJIA 3HAYCHHE CTaHIAPTHOMU
sHTponuu peakiuu 2PbO) + 4NO,q) + Os¢) = 2Pb(NOs),q cocTaBmser -871 Ix/K.
Paznea. 2. [Ipumep BapuaHTa JoMalIHeill KOHTPOJIbHOH padoThl Ne 3
|.Hanmmure ypaBHEHMs peakLui, C IOMOILBIO KOTOPBIX MOXXHO OCYIIECTBHUTBH CIEAYIOLIUE
MIPEBPALCHHUS:
B—>BQO3—>H3BO3—>N32B207—>N3B02
2. TIpu 20°C B 500 mi Bomsl pactBopuiu 1,9-107 monb yriekucioro raza. Kakosa maccosas
noiisa CO, B pacTBOpe?
3. Hanumwure ypaBHeHHs peakiuil Mexay okcuaoMm kpemHust (IV) u xapOonatoM Hatpus mpu
MIPOKAJIMBAaHUM.
Paznea. 2. [Ipumep BapuaHTa JoMalIHell KOHTPOJIbHOI padoThl Ne 4
CKoJIBKO aMMHaka MOXHO MoJIyuuTh U3 cmecu 30r xmopuna aMmMmoHus U 30 T OKCHIa KaJlbLus,
€CJIM BBIXOJI cOCTaBisieT 95% oT TeopeTnyeckoro?
2. KakoBa macca ¢ochopura, cogepxaiiero 80% Ca3(PO4)2, neobxonuMoro uis momydeHus 1
T mipoctoro cynepdocdara?
3. Jlonuimure ypaBHEHUE PEAKIIMU, YKA)KUTE YCIOBHUS €€ IPOTEKAHUS:
(NH4)2CO3—>C02+. ..
Pasnea 2. [Ipumep BapuanTa f0MalIHeld KOHTPOJIbHON padoTsl Ne 5§
1. Kakoit o6beM kuciopona BeiAenuTcs npu pasinoxkennn 10T 6%-HOro pacTBOpa Mepokcuia
BOoziOpoa?
2. Paccumraiite, OyaeT i caMOIpon3BoIbHO npotekats peakuus SO2(1)+H2S(1)=S(x)+H20(x)
B M30JINPOBAHHOM CUCTEME ITPU CTAHAAPTHBIX YCIOBHSIX.
3. Jonummre ypaBuenue peakuuu: HoSOuwomytMg—
Pasnea 2. [Ipumep BapuanTa foMalIHell KOHTPOJIbHON padoTsl Ne 6
1. CxonbKO MOJIb BOJIbI 00pa3yeTcsl pu B3phIBE 311 peMydero rasa (mpu H.y.)?
2. XJ10poBOJOPO/I, OTYUYSHHBIH JeiicTBUEM M30bITKA CepHOM KUCIOTHI Ha 117r Xjmopuaa HaTpus,
pactBopwin B 292r Boael. KakoBa MaccoBas 10 XJIOPOBOJOPOJA B IOJYYEHHOM pPACTBOpE
COJIIHOW KHUCJIOTHI?
3. Hamumwure ypaBHeHMsI peakuMil MOIy4deHHsT OpoMHa LMHKAa YEThIPbMS pa3IMYHBIMU
CIOCO0aMHu.
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[punoxenne 2.2
Oo0pasen TecToBbIX 3a1aHui 10 TeMe « Tepmoxumusi. OCHOBBI XMMHYECKOMH
TePMOIMHAMMKI
1. Kax Ha3bIBaeTCsi »HEprusl JABMKEHUS U B3aUMOJCIHCTBHS BCEX YAaCTHI[ CHCTEMBI, 3a
UCKITIOYCHHEM KWHETHYECKOW SHEPruu JBIKEHHUS CHUCTEMbl M TOTEHIMAIbHON SHEPTrUH €€ B
T0JI€ TATOTCHUS?
1) sHTANBIIHUS;
2) BHYTPEHHSS SHEPTUS;
3) motenmman ['n66ca.
2. Kak HazpiBaeTcsi (DYyHKIHUSI COCTOSIHUS, XapaKTEPHU3YIOMIas TEIUIOCOAEP)KaHUEe CHCTEMBI TpHU
p=const?1) sHTanBNINSA;
2) sueprus I'n66ca;
3) sHTpOMHSL.
3. [Ipu aOcooTHOM HyJe S3HTponus Bcex Ten paBHa 0- 370:1) [1epBblii 3aKOH TEPMOAMHAMUKY;
2) Bropoii 3ak0H TepMOIUHAMUKY;
3) TpeTwnii 3aKOH TEPMOIUHAMHUKH.
4. He mpuberas k pacdyeraMm, OMNpENEIUTE 3HAK W3MEHEHHUS HSHTPOMHH TMPU CTAaHAAPTHBIX
YCIOBUAX OJIA pCaKHI/If/'Ii 3)2802(r)+02(r)22803(r); 6)NH3(;)+HBI'(F):NH4BI‘(K).
1) a) AS>0; b) AS<O0;
2) a) AS>0; b) AS>0;
3) a) AS<0; b) AS<0.
5. Paccuuraiite TemnepaTypy paBHOBecus s obparumoii peakimu, ecmu AH,'=260,3 k]Jxk,
AS,’=282 JTx/K:
1) 0,92 K;
2) 923 K;
3) 1,08 K.
6. Kak Ha3bIBalOTCS peakiyy, MPOTEKAIONIUE C BbIJICIECHUEM Tera?
1) rereporeHHsle;
2) 9K30TEepPMHUECKHE;
3) SHOOTEpMHUYECKHE.
7. TlogBonuMasi K cHCTEME JHEPIus pPacXoyeTcs Ha YyBEIMYEHHE BHYTPEHHEH SHEpruu Hu
COBEpILIEHHE PAOOTHI IPOTHB CUJI BHEIIHETO IaBJICHHUS - ITO:
1) [TepBbIii 3aKOH TEPMOAMHAMUKY
2) Bropoii 3aK0H TEpMOINHAMUKY;
3) TpeTwnii 3aKOH TEPMOIUHAMHUKH.
8. Kak Ha3bIBaeTcs KpUTEpHUIl CaMOIPOU3BOJBHOIO IPOTEKAHUS PEAaKLUUU IPU MOCTOSHHOM
naBineHun? 1) SHTAIBINS;
2) sueprus ['u60ca;
3) sHTpOMHS.
9. OyHKIMSA COCTOSIHUS, XapaKTepU3yrollas CTENeHb HEYMOPSAOYEHHOCTH CUCTEMBI, — 3TO:1)
SHTAJIBITUS;
2) sueprus ['u60ca;
3) sHTpOMHS.
10. KaxoBa cranmapTHast 3HTaNbnUs oOpa3oBanus okcunaa Oapus — BaO B x/[>k/Moib, eciu mpu
okucienuu 0,2 monb Gapus Beiaenuioch 111,62 kJx terma?

1)1116,2;

2) 22324,

3) 558,1.

Knroun x TeCTOBBIM 3aaHUSIM

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
Ne oTBeTa 2 1 3 3 2 2 1 2 3
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[punoxenne 2.3
OO0pa3ubl KOHTPOJIBHBIX PadoT AJs Py0eKHOT0 KOHTPOJIS
Pazgea 1.

1. CocraBbTe MOJNHYIO 3JIEKTPOHHYIO W AIIEKTPOHHO-TpauuecKyro (HopMyIbl djeMeHTa C
MOPSAIKOBBIM HOMEPOM 22. YKaXKHUTE INEKTPOHHOE CEMEICTBO, HANTUIIIUTE 3HAYCHHS BCEX
KBAHTOBBIX YHCEN (DOPMHUPYIOMIETO SJIEKTPOHA aTOMA JIEMEHTA.

2. PaccuuraiiTe cTaHIapTHYIO SHTANBNNIO peakuuu: 4Feqt30,1=2Fe;0su. YKaxure 3K30-
WIM SHAOTEPMHUUYECKOI OyAeT JaHHas peaKiusl.

3. Kak uamMeHuTcsa cKkopocTh XuMudeckon peakuuu: Hor + Ly — Hlp, ecnu:

a)yMeHbLINTh KOHLeHTpaluio Hy B 2 pasa; 6) moBbICUTh TeMIiepaTypy nporecca Ha 60°C (y=4)?
4. B xakoMm o6weme 2 M pactBopa NaCl comepxkurcst 5 r comu?
5. PaccraBbTe KO3 (HUIUEHTHI, TOIB3YSACH METOJOM IMOTYPEaKIIHA:
I(NOz‘f'KzCI'zO7+HNO3—)CI'(NO3)3+KNO3+H20 .

6. Kaxoit n3 Haxonsmuxcsi B KoHTakTe Sn-Cd meTaymoB OyneT moaBepratbesi KOPpO3UH B
arpeccuBHoi cpene? Hanummre ypaBHEHMsI KaTOJHOIO M aHOJHOTO IIPOLIECCOB B a)
KHCJIOH, 0) HEHTpaJIbHOU Ccpeaax.

Paznea 2.

1. Kakas macca rameHoi u3Bectu notpelOyeTcs Ui NOJydeHUsl U3 XJIOpHUa aMMOHHUSI aMMHUaKa
HeoOxonumoro st npurotosienus: 1000r 15%-noro pactBopa?

2. Ckombko Mia 0,2M TtHocynbdaTa HaTpus HEOOXOIMMO B3ATh JJIA TOJy4YeHHs | T cepsl
JeicTBUEM U30BITKA CEPHOU KUCIIOTHI?

3. Kak ocymectButh npespatienusi: L—HI—-KI—1,?

4. HanumuTe ypaBHEHHUS peakLUi, C MOMOIIBI0 KOTOPHIX MOYKHO OCYIIECTBUTH CIIEAYIOLIUE
npespamierus: C—CO,—CO—COClL,—H,CO:s.
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[punoxenue 2.4
Bonpocs! 1J1s1 MOATOTOBKY K 3K3aMeHY M0 Jucuuiuinie «O0mas u HeopraHuieckasi
XUMHUSD)

no pasaeay 1 (1 cemectp)
1. BonHoBas ¢yHKIMA. DIeKTpOHHOE 001aKo 1 opOuTanb. KBaHTOBbIE UKciia, UX B3aUMOCBS3b
2. I'maBHOE KBAHTOBOE YHCIO. DHEpreTudeckue ypoBHU. OpOUTAIBPHOE KBAHTOBOE YHCIIO.
[TonypoBuu. ®opma s- u p- opourtaneil.
3. MarautHoe KBaHTOBOE unciio. KonmndyectBo opouraseii B s-, p-, d- u f- moaypoBHsX, B3auMHast
OpHUEHTAIIUS AaTOMHBIX OpOUTATIEH.
4. CrinHOBOE KBAaHTOBOE YMCJI0. MaKCUMalIbHOE YMCIIO 3JIEKTPOHOB HA OPOUTANIAX, TOYyPOBHIX
U YPOBHSIX.
5. IlpyHUMIT U TOCIEA0BATENbHOCTh 3aIlOJIHEHUS! JIEKTPOHAMU SHEPreTMUECKUX YpPOBHEH U
MIOAYPOBHEN B MHOTO3JIEKTPOHHBIX aTOMax.
6. MakcumanbHOE 4HCII0 AIEKTPOHOB HAa OPOUTANISX, TOLYPOBHAX U YPOBHSX.
7. pasuno Ilaynu u npasuno ['yHaa (mpumepsbl IpUMEHEHUS).
8. DnemMeHTapHbIE YaCTULIBL: 3JIEKTPOH, IPOTOH U HEUTPOH. VX 3apsia u macca.
9. 3apsn simpa ¥ NOPSAIKOBBII HOMEp 3JIEMEHTA B NEPUOAMYECKON cucteme. MaccoBoe 4mcIo,
aTOMHasi Macca 3aemMeHTa. M30Tomnsl.
10. Ilepuoanueckuii 3akon Jl.Ml.MenneneeBa u mepuoguyeckas CUCTEMa JIEMEHTOB C TOYKH
3peHUs]  CTPOEHUs JJEKTpPOHHOW oOosouku atoMoB. CoBpemeHHas  (OpPMYJIHPOBKA
MEPUOIUYECKOT0 3aKOHA.
11.Ilepnonnueckas cucrema dnemMeHToB. Ilepuogel w  rpynmsl  3seMeHTOB. [Ipuumna
MEPUOIUYECKOT0 U3MEHEHHUS CBOMCTB 3JIEMEHTOB.
12. Paguyc atoMa, sHEpTUst HOHU3AIUH, CPOJCTBO K AJIEKTPOHY, JIEKTPOOTpULIaTeTbHOCTH (D0).
N3meHeHune 3TuX napaMeTpoB MO MEPUOIaM U rPyIIaM MepUuoANIECKON CUCTEMBI.
13. OcHOBHbIE XapaKTEPUCTHUKN XUMHUYECKOMN CBSI3U (IJIMHA CBSI3U, SHEPTHUsl CBA3M, MOJIAPHOCTh
CBsI3M). BasieHTHbIE yIIIbI.
14. H3MeHeHue MOTEHLMAIBHOM SHEPrUM CUCTEMBI IPU COMMKEHMU ABYX aTOMOB BOAOPOJA.
JlnvHa ¥ HEpTHUs CBSI3U B MOJIEKYJie BOAOpoaa. MI3MeHeHHe SHepruu CUCTEMBI TIpu 00pa3oBaHUH
XUMHUYECKOH CBSA3H.
15. Mexanu3m oOpa3oBaHMs KOBaJeHTHOM cBsizu. OOmias mapa a35eKTpoHOB. KoBajeHTHOCTh
atoMoB. KoBasieHTHast HemosisipHass W mojsipHas cBsA3b (mpumepsl). Haceblimaemocts u
HaIpaBJIEHHOCTb KOBAJEHTHOM CBS3H.
16. Mexanu3M 00pa3oBaHMs HEMOJSPHON U TOJSIPHON KOBAIEHTHOH CBSI3M HA IPUMEPE MOJIEKYJT
Cl, u HCL.
17. 6- u m -cBs3u. IIpocThie ¥ KpaTHBIE CBSI3U HA IPUMEPE MOJIEKYJIBI a30Ta.
18. Mexanusm oOpa3zoBaHusl MOHHOU CBs3H. [IpaBuio oktera. MloHHast CBSI3b Kak MpeeabHBIN
ciyyall KOBaJ€HTHOW MOJISIpHOM CBsA3U. CTeNeHb MOHHOCTU XMMHUYECKOW CBSI3M W BIUSHUE Ha
Hee A D0 B3aMMOAEHCTBYIOIIUX aTOMOB.
19. BaneHTHOCTh aTOMOB B OCHOBHOM M BO30YX/JIE€HHOM COCTOSIHUH. [ mOpuaHble opouTanu, ux
¢dopma. Tunsl THOpUIU3ALMK: SP, SP°, SP° ¥ PACIIONOKEHHE OpOUTAICH B IPOCTPAHCTBE.
20. Banentnsie yrasl. [IpoctpanctBenHas ¢opma Mosekyn. JluHelHble, yIJIOBbIE U
UpaMuaIbHbIE MOJEKYJbl. CXeMbl IepEeKPbIBAHUS BaJICHTHBIX OpOUTaliel B 3THX MOJIEKYJIax.
21. JunoybHbIA MOMEHT. JIUMOJIbHBIA MOMEHT XUMHUYECKON CBSI3U U MOJEKYJ CII0KHOTO
BEILIECTBA.
22. Tloustus "cucrema", "aza", "kommnoneHt" (ompezgeneHus). [ OMOTeHHBIE U TE€TEPOTCHHBIC
peakuu (MpUMeEpHI).
23. Dueprerndeckue 3((HeKTbl XUMHUECKUX PpEAKIHid. DK30- U SHAOTEPMHUECKUE DPEaKLUU
(mpumepsr). DHTANBNH. 3akoH ['ecca U clieICTBUS U3 HETO.
26. Ilpumenenue cneacTBUi U3 3akoHa I'ecca I pacuera SHTANBIMKA XMUMHUYECKUX PEAKLMI.
CranaapTHbie yCIOBUS. DHTANBIUS 00pa30BaHUsI CJIOKHOTO BEILIECTBA.
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27. Cpenssis W UCTUHHAs CKOPOCTh XHMHYECKOW peakuuu. BiusHue KOHIEHTpaIuu
pearupyromux BeUeCTB Ha CKOPOCTh XUMUYECKON peaklnu. 3aKOH ACHCTBYIOIIMX MaccC.

28. 'omoreHHble XMMUYECKUE PEeaKIMK (IpUMEphl). BiusiHre Ha CKOPOCTh TOMOTEHHON pPEeaKIUU
KOHLIGHTpAllMi pEearupyrollux BelIeCTB. 3aKOH JAeicTByronmx macc. KoHcTraHTa CKOpOCTH
peaxkuuu.

29. BausiHue Temnepatrypbl Ha CKOPOCTh XMMHUYECKON peakinu. AKTUBHbBIE MOJIEKYJIbl, SHEPIHs
akTuBanuu. [IpuumHa 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOW PEaKIUh OT TeMIIepaTyphl.
VYpaBuenue Bant-I'odda, remnepatypublii KoahhUIMEHT.

30. T'ereporennsie peaknuu (mpumepbl). CKOPOCTh TETEPOTCHHOW pEakiiy, BIMSHHUE Ha HEe
g dy3uu 1 moBepxHoctu pazzaena ¢as. Koncranra paBHOBecHs sl TETEPOTEHHON peaKiny.
31. Katanu3 u karanmsartopsl. Karanm3 rOMOTeHHBIH M TE€TEPOr€HHBIM, IOJIOKUTEIBHBIA H
oTpuLaTeIbHbIN. MexaHu3Mm NeiCcTBUA KaTanu3aTopoB. [IpuMepbl IpUMEHEHHUS KaTallu3aTOPOB B
MIPOMBIIIICHHOCTH.

32. HeobOpaTtumble 1 oOpaTuMble peakiuu (mpuMepbl). XUMUYECKOE PABHOBECHE B TOMOTE€HHBIX
U TeTeporeHHbIX cuctemax. Koncranra paBHoBecus.

33. IlpaBuno Jle-lllatenbe u mNpuUMEHEHHE €ro K paBHOBECHBIM cHUCTeMaM. BiusHue
TEMIIEPATypbl, JTaBJICHHUS U KOHIEHTPALMM pearupyrolirux BEIIEeCTB Ha MOJIOKEHUE PABHOBECHUS.
IIpumepsl.

34. BnusiHue teMnepartypsbl, JaBlI€HUS U KOHUEHTPALMU pearupyomuxX BEIIECTB Ha MOJI0XKEHHE
paBHoBecus. [IpumMepsl. BeiOop onTUManbHBIX yCIOBUI MPOBEACHHS XMMHUYECKUX PEAKIMi Ha
npumepe cuHre3a ammuaka: N, + 3H, «<>2NHj3; AH,,<0.

35. PactBopel. CnocoObl BBIpaXKEHHS COCTaBa pPacTBOPOB (MaccoBas [0Jis, MOJISIpHAs H
HOpMaJIbHasl KOHLIEHTpanuu, TUTp).  HacbllleHHble, HEHACHIIICHHbIE M MEPECHIIEHHbIE
pactBopsl. [lepexkpucrannuzanusi.

36. TemnoBble 3(pQEKTHl NPU PACTBOPCHUM KPUCTAIMYECKOTO BEIIECTBA B KHIKOCTH.
ConpBarauuss M ruApatanus. OHTaIbNUA pacTBOpeHus. BnusHue TemmepaTypsl Ha
PacTBOPUMOCTb KPUCTAJUIMUECKOIO BELIECTBA B KUIKOCTH.

37. PacTBOpUMOCTh Ta30B B KHUAKOCTU. 3aBUCHUMOCTh PACTBOPUMOCTU Ta3oB B >KMJIKOCTH OT
naBineHus (3akoH ['enpu) u temmneparypsl. Ilpumenenue npasuna Jle-Illatenbe k mponeccy
pacTBOpPEHHs ra3a B KHUIAKOCTH.

38. DNEeKTPOIUTHI U HEINEKTPOIUTHI. Teopus anekTpoauTuyeckoil aucconuanuu. Crenens (o) U
KOHCTaHTA (Ky) AUCcONManuU. DaKTOpbl BIMSIOMIME HA O U Kuye? CHIIbHBIE W claOble
ANEKTPOIUTHI (IPUMEPHI).

39. Hucconmarusi snekTposinutoB. CTymneHuaras AUCCOLMALMS KHUCIOT W oOcHOoBaHuid. Ha
npumepax auccormanuu docpopuoit kuciotel (H;PO.) n ruapokcuna kodanera (I1) Co(OH)s.
KoHcTaHTa 3/1eKTpOINTHYECKON JUCCOLUALIIH.

40. 3akoH pazbaBieHuss OcTBanblaa I C1abOro OMHAPHOTO AJEKTposiuTa (BbIBOA). BrusHue
KOHIIEHTPAIIMHN PacTBOpPA CJIA00T0 JEKTPOJIUTA HA CTENICHD AIEKTPOIUTUIECKOM TUCCOIMALINY.
41. HMonooOMeHHbIE peakiuu ¢ OOpa3oBaHMEM OCajKa, raza, Cjiadoro >3JEKTPOIUTAa WU
KOMILJIEKCHOT'O HOHA (IIPUMEPHI).

42. TlpousBeneHUE pacTBOPUMOCTH M MPUMEHEHHE €ro Uil BBIYMCICHHUS KOHIICHTPAIUH
HaCBILLIEHHOI'O pacTBOpa U BO3MO>KHOCTH BBINAJIEHUSI OCaJKa U3 pacTBOpPA.

43. DnextponuTuyeckas aucconumanus Boabl. KoHcTanTa mucconuanuu Boasl. HMoHHOE
npousBeieHue Bojbl. Bomopoausiii nokaszarens (pH) pactBopos.

44. KoHLeHTpal¥sl HOHOB BOJIOPO/Ia U MOHOB THJIPOKCH]IA B HEUTPAIbHBIX, KUCIBIX U IIEI0YHBIX
pactBopax. [loka3arens pH u ero 3HaueHue B 3TUX pacTBOpax.

45. I'maponu3 coneid. CtyneHuyaTsii Tuapoaus. M3menenne pH nipu ruaposmse. HeoOpaTumbriit
TUJIPOJIU3.

46. CreneHb M KOHCTaHTa rujposnsa. BiusHue TemmepaTypbl U KOHIEHTPAIMH PacTBOpa Ha
TUJIPOJIU3.

47. OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiud. CTeneHb OKUCICHHUS U BaJICHTHOCTh aTOMOB.
OxucieHre 1 BOCCTaHOBJICHHUE.
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48.0OnexTponHblid  OanaHc. CocTaBieHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKUUd Ha
pumepe:

st + KMI’IO4+ HzSO4—> S+ MI’ISO4 + KzSO4 + HZO

49. Tunel OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKUUil. BiusHue ycinoBU NpOBEACHUS
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peaklUil (KUCIOTHOCTh CPeibl, TeMIepaTypa, KaTaau3aTop)
Ha COCTaB IPOAYKTOB PEAKLUH.

50. Onexrponus. [locremoBarenbHOCTh pa3psiia MOHOB Ha dJekTpoaax. CXembl MPOIECCOB
anieKkTponu3a paciuiasa u pactBopa NaCl. 3akonsl anekTponu3a (3akonsl Papazes).

51. Dnexrponus. CxeMbl MPOLECCOB 3JIEKTPOIN3a C UHEPTHBIMU 3JIEKTPOJAMU M PACTBOPUMBIM
aHonoM. IIpumenenue snekTponunsa.

52. PaBHOBecHE€ B CHUCTEME METAJLI-PACTBOP €r0 COJM. YCTPOWCTBO M NPHUHLMII JEHCTBHS
NEPBUYHOTO raJIbBAHNYECKOTO 3eMenTa [lanuens-SAkoou.

53. OTtHOCUTENbHBIN AJEKTPOAHBIM noTeHuuan. Bonpopoasbiil snexktpon. CrangapTHBIM
ANEKTPOIHBIN MOTEHIUAN. Psil CTaHIapTHBIX AJIEKTPOAHBIX MOTCHIUATIOB Ausl ap Me/Me™ (psin
HaANpsDKEHUH) M BBIBOJBI U3 HEro. [IpuMeHeHne CTaHJapTHBIX 3JEKTPOAHBIX MOTEHIHAIOB IS
OIpEeJEICHUS BO3MOXXHOCTH IPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHONU PEAKLIUH.

54. Teopust cTpoeHHS KOMIUIEKCHBIX COeIMHEHUI. Xapakrep XHMMHUYECKOM CBSI3U B
KOMILUIEKCHBIX COCIMHEHMAX. LIeHTpanbHBI aTOM, JIMTaHAbl, KOOPAMHALIMOHHOE YUCIIO.
[Ipumepsl peakunii MoIy4eHNss KOMIUIEKCHBIX COEITMHEHUM.

55. Xumuyeckas CBs3b B MeTaulaX. XHUMHYECKHME CBOMCTBA METAJIOB. B3aumonencrsue
METAJIJIOB C HEMETaJlJlaMH, BOJIOM, pacTBOpaMu KUCJIOT U mienouei. [IpombinuienHbie criocoObl
[IOJIyYEHUSI METAJLIOB.

no pasaeJny 2 (2 cemecrtp)

1.00mas xapakTepucTUKa »HJIEMEHTOB [A rpynmbl: M3MEHEHHUs pajuyca aroMa, SHEPTruu
MOHM3AIMM U BOCCTAHOBHUTEIBHBIX CBOWCTB B psiny Li - Cs. Pacmpenenurte 35eKTpOHBI 1O
YeThIpEM KBAaHTOBBIM YHCIIaM B aToMe Kajus (Tabnuua). [lomyueHue meaoyHbIX MeTauioB

2. ®Ousnyeckue M XUMHUYECKME CBOMCTBA INEJIOYHBIX METAUIOB. B3ammopelctBue ntHa U
HaTpHs C: KUCIOPOAOM, BOJOPOJOM, TaJIOT€HaMH U a30ToM. Hamumure ypaBHEHUs peakuuil u
YKQKHATE YCJIOBHS UX ITPOBEACHUS.

3. IlonoxeHue IIENOYHBIX METAIIOB B PNy CTaHAAPTHBIX AJIEKTPOJIHBIX ITOTEHIIMAJIOB.
Hanummre ypaBHEeHHs  peakuuid  B3aUMOJEWCTBUS  Kajausg C  BOJOW, COJSHOW W
KOHLICHTPUPOBAHHBIMU a30THOU U CEPHOU KUCIIOTAMHU.

4. Oxcuapl M THAPOKCUABI 31eMEeHTOB [A rpynmbl. DJIEKTPOJUTHYECKHE CBOMCTBa U
pPacTBOPUMOCTD B BOJE THIPOKCUIOB IICJIIOYHBIX METAUIOB. B3auMOIEHCTBUE UX C KUCIOTAMU
Y OKCHJaMU HEMETAJIOB.

5. IlpombliieHHbIe CHOCOOBI TOJyYEHHs IIEIOYHBIX METAJIOB, UX THIPOKCHIOB, COMbI
(N32CO3).

6. OOmas  xapakTepucTuka syeMeHTOB IB rpymnmel. XapakTepHble CTENEHHM OKHUCICHUS,
MI0JIO’KEHUE B PAAY HAIPSDKEHUN METaIJIOB, U3MEHEHHE BOCCTAHOBUTEIBHBIX CBOMCTB B psany Cu
— Au.

7. ®r3nuecKue U XMMUYECKUE CBOMCTBA 31eMeHTOB IB rpynmsl. X B3anMoaeincTBre 3J1€MEHTOB
IB rpynmel ¢ 31€MEHTapHBIMH OKHCIUTEISIMH (KUCIOPOA, rajloreHbl, cepa a3oT, BOJOPON) U
KHCJIOTaMU  OKHUCIUTENSMU  (KOHLUEHTPUPOBAHHBIMM CEPHOM U  a30THOM  KHUCJIOTaMH,
pa30aBIeHHOM a30THOH KuCI0TOM). [IpuBeinTe COOTBETCTBYIOIINE YPABHEHUS PEAKIIUi.

8. IIpuponusie coeaunenus 3nemMenToB IB rpynmnel. [IpoMbliieHHbIE CLIOCOOBI OTyYEHUS MEAU
u 307101a. [Ipumenenne Merauios IB rpynmsl.

9. Oxcugpl u ruapokcuasl 3yeMeHToB IB  rpynmel. WX momydeHue, pacTBOPUMOCTb.
DNEKTPOIUTUYECKUE CBOMCTBA TMAPOKCHUIOB.

10. O6mas xapaxktepucTuka 31eMeHTOB IIA rpynmbl: M3MeHeHus pajuyca aToMa, SHEPruu
MOHU3allMM U BOCCTAaHOBUTEIBHBIX CBOWCTB B psany Be- Ra. Pacnpenenure 351eKTpOHBI 1O
YETHIPEM KBAaHTOBBIM UHCJIAM B aTOME KajbIus (Tabmuma).
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11. ®uznveckue U XUMUIECKHE CBOMCTBA MPOCTHIX BemecTB [IA rpyrmbl, uX B3auMOIeHCTBHE C
KHCIJIOPOJIOM, BOJOPOAOM, a30TOM, BOJOM M Kuciaotamu. Jljist kakoro u3 sneMeHToB [IA rpynmnsl
BO3MO>KHO B3aUMO/IEUCTBUE C PaCTBOPOM ILEIOUYH?

12. Ilony4yeHue W CBOMCTBAa OKCHAOB U TMAPOKCUAOB 31eMeHTOB IIA rpynmbl. AMOTEepHOCTH
THAPOKCHUIA OEPHILITHSI.

13. Obmas xapakrepuctuka 3neMeHToB IIB rpynmel. XapakTepHble CTENEHU OKUCIEHHS, MX
IIOJIOXKEHUE B DALY HAIPSHKEHUN METaJUIOB, U3MEHEHUE BOCCTAHOBUTEIBHBIX CBOMCTB B pAILY
Zn— Hg.

14. ®usnyeckue W xumuueckue cpoiicTBa snemeHToB IIB rpynmbl. Mx B3aumopeiicTBue c
3JIEMEHTAPHBIMHM OKUCIUTENSAMH (KUCIOPO/, TaJIOIr€HBbl, cepa a30T, BOAOPOA) PACTBOPAMH KUCIOT
n mienoyveil. [IpuBenure COOTBETCTBYIONIUE YPABHEHMS PEAKLU.

15. Oxcuppl u ruzapokcunasl 3nemeHToB [IB rpymnmel. MIX momydeHuwe, pacTBOPUMOCTD.
DNEKTPOIUTUYECKUE CBOMCTBA IMIPOKCHIOB. AM(POTEPHOCTh THAPOKCHIA IIMHKA.

16. Conu anementos [IB rpynnsl. IX pacTBOpUMOCTB B BOJI€, KOMILIEKCHBIE COEAMHEHNS.

17. OOmas xapakrepuctuka s3iaemMeHTOB IIIA rpynmel. Crenenu okucnenus. [Ipupoansie
coeanHeHus Oopa u amomunus. [loyuenue 6opa u aTlOMUHUSL.

18. ®usnueckue u XuMUIeCKre cBoicTBa 6opa. Okcua 6opa, KUCIOTH Oopa 1 ux coyid. bopus
METAJIJIOB U OOPOBOIOPOIBI.

19. ®usnyeckne W XUMHYECKHME CBOWCTBA AJIIOMHMHMS. YCIOBHUS IPOBEACHUS PEaKIMN
B3aMMOJEHCTBHSI €r0 C KHUCIOPOJAOM, TajOr€HaMM, YIJIEPOJOM M a30TOM. AJIIOMOTEPMUS.
Tepmur.

20. OrtHolIEHHE aAIIOMUHMS K KOHLIEHTPUPOBAaHHBIM CEPHOW M  a30THOM KHCJIOTaM.
«IlaccuBupoBaHue» anrOMUHUA. B3aumonelcTBHE aTOMHUHHS C BOJHBIM PACTBOPOM LIEJIOYH.
Hanummre coOTBETCTBYIOIINE YPABHEHUS PEAKLIMIA.

21. KucnotHo-ocHOBHBIE CBOMCTBA OKCHJIOB Oopa W anmoMuHusA. B3zanmoaeicTBue ux ¢ BOJOM.
Hanummre cooTBETCTBYIONINE YPABHEHUS peaKLUi. DJIEKTPOJIUTHUECKUE CBOMCTBA THAPOKCUIA
anrOMUHKA. B3aumonelcTBue ero ¢ KACIOTaMM M Iiesioyamu. Hammmmre cooTBETCTBYHOIIHE
YPaBHEHUS PEAKLIUIA.

22. OO6mas xapakTepuctuka sjemMeHTOoB IVA rpymnmnel. XapakTepHble CTENEHH OKHCIIEHUS
N3meHeHne OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB OT YIJIEPOJa K CBHUHILY.

23. duznveckue u xumuueckue cBorctsa yriepoaa. Okcunsl yraepoaa (1) u (IV). dusnveckue
U XUMHUYECKUE CBOMCTBA.

24. Kpemuuit Ero momydyenue u cBoiicTBa. B3aumopelicTBue yrieposaa, 0jioBa UM CBUHIA C
KOHLEHTPUPOBAHHOM a30THOM KHUCIOTOM. OTHOIIEHHE OJI0BA M CBHUHLA K BOJE M KHUCIOTaM
HeokucnutessiM. (CocTaBbTe ypaBHEHHS PEAKITU).

25. Okcun xpemuus (IV). @usmdeckre W XMMUYECKHE CBOICTBa. B3ammojeiicTBue ero c
IUIABUKOBOM KHCJIOTOH U IIIEJIOYaMHU.

26. YrosbHas W KpEMHHUEBas KUCJIOTBHL. ODJEKTPOJIUTHUECKHE cBOMCTBA. CONM 3TUX KHUCIOT.
Kap6onatsl u rugpokapoonatsl. Mx B3anmuoe npeBpamienue. CunukaTtbl. CTEKII0.

27. llony4yenue kpemHusi, ooBa U cBUHIA. Oxcuabl u ruapokcuasl onosa (II) m cBunna (II),
B3aUMOJICVCTBUE UX C PACTBOPAMM KUCJIOT U LIEJIOYEH.

28. OOmas xapakTepucTHKa 371eMeHTOB VA rpymmbl. A30T B npupoje. [IpombliuieHHbIH U
abopaTOpHBIN CIIOCOOBI MOTyUeHus a3ota. CTpoeHHEe MOJIEKYJIBI a30Ta.

29. ®dusnyeckue U XUMUYECKHE CBOIcTBa a3oTa U (pocdopa.

30. AmMmuak. IIpomblnuieHHBIH M 1a00paTOpPHBIM CHOCOOBI IMOJydeHUsT aMMHaka. ['opeHue u
KaTaJIUTHYECKOE OKUCJIEHHE aMMMaka. THUMbl KOMIUIEKCHBIX COEAMHEHHH, 00pa3yeMbIx
aMMHAKOM.

33. Oxcuapl a3oTa. MIX KUCIOTHO-OCHOBHBIE CBOMCTBA. B3aumoaeicTBie ¢ BOJOW U pacTBOpaMHU
LIeJI0Yen.

34. Asorucras KucioTa M €e coiu. VX OKHMCIMTENIbHO-BOCCTAaHOBUTEIBHBIE CBOMCTBAa. Poub
HUTPUTA HATPHs B CIECIYIOIUX PEAKIHUAX:

a) KNO, +KI+H,SOy - L+NO+....... N
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6) KNOz + KMHO4 + H2SO4 — KNO3 + MHSO4 + ... ?

35. A3oTHasg KucioTa, €€ IOJIy4eHHME M OKHUCIUTEIbHBIE CBOWCTBA. B3aumopeiicTBue
pa30aBiIeHHON ¥ KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C METAJIIaMH U HEMETaJlJIaMH.

36. Comu a3oTtHOM KucnoThl. MX okuciauTenpHble CBOMCTBA. PasnojkeHue HUTPATOB IIPH
HarpeBaHuu.

37. ®octop. Ilpuponusie coenuHenus. IIpombluieHHslii crnocod mnomydenus ¢ocpopa U3
dbochopura. Ammorponmyueckue Mmoaudukammu (ochopa. BzaumopeiictBue Qocdopa ¢
KHCJIOPOJIOM, TaJIOT€HaMHU, a30THON KHCIOTOM.

38. Oxcuasl pocdopa. Docopueie kucnotsl Mx nonyuenue u coiicrsa. Conu oprodochopHoit
kucinoTsl. PactBopumocts B Boge. DocdopHbie yroOpeHus.

36. OOmas xapakTepucTHkKa 371eMeHTOB VIA. B03MOXHBIE CTETIEHH OKHCIICHHS 3JIEMEHTOB
VIA rpynnsl B coeauHeHusx. Kwucnopoa. IlpomsbinuieHHble U 1a0OpaTOpPHBIE METOMAbI
nosryyeHusi. @u3nyeckre 1 XUMHYECKHE CBOMCTBA.

37. CoennHeHUsT KACIOPOJA CO CTENEHBIO OKUCIEHUA «-2». Boma. CTpoeHue MoJeKyJibl BOJBI.
Cxema nepeKkpbIBaHUs AIEKTPOHHBIX opOuTanei. [1onspHOCTE MOJIEKYIIbI BOJIBI.

38. CoenuHeHHss KHCIOpOJa CO CTENEHbIO oOkucieHus «-1». Ilepokcun Bomopoza.
DNEKTPOIUTUYECKUE U OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA.

39. Cepa. Amnorponuueckue Mmoaucpukanuu. CepoBomOpol. DIEKTPOIUTHUECKUE CBONCTBA
cepoBoiopoAHON  KHCHOThl. Cynb@uuabl, HX pacTBOpUMOCTb B Bojae. OKHUCIUTENIbHO-
BOCCTAHOBUTEJIbHAS XapaKTEPUCTUKA CEPOBOAOPOIA U CYJIb(UIOB.

40. Oxcupsl cepbl. Ux monmydenne u cBoiictBa. CepHucTas Kuciaota. Ee anmekrponuTudeckue u
OKHCJINTEIIBHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA.

41. Cepnas kuciorta. [IpombIIIIeHHBI CHOCOO TMOMY4YEHHUsT CEPHOM KHUCIOTHL. JleiicTBue
KOHIIGHTPUPOBAaHHONH M pa30aBlIeHHON cepoil KUCIOThl Ha MeTawibl. [IpuBecT mpuMepbl
COOTBETCTBYIOIIMX YPABHEHUHN PEAKLIUN.

42. Obuias xapakrepuctuka VIB rpynmel. XpoMm, BO3MOXKHbIE CTEIEHH OKUCIIEHUS, TIOJI0XKEHUE
B psny HanpsbkeHui. OTHOLIEHHE XpoMa K BOJE, KHUCIOTaM-OKHCIUTENSAM U KHUCIOTaM —
HEOKHUCIIUTEISIM, LIEJI0YaM.

43. Xpom. CtpoeHue 3JIEKTPOHHON 00070uku. DU3HUECKHE M XHUMHYECKHUE CBOWMCTBA:
B3aUMOJICHICTBHE XpOMa C 3JIEMEHTapHBIMU OKUCIUTENSAMHU (KUCIOpOJ, TaJoreHbl, cepa a3or,
BOJIOPON).

44. Oxcun u rugpokeun xpoma (I11). MIx nomaydenue, pacTBOPUMOCTb, CBOMCTBA: aM(OTEPHOCTb,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA.

45. Coenunenust xpoma (VI): okeng xpoma (VI), xpomMoBast 1 IBYXpOMOBasi KMCJIOTBI U UX
conmd. BsammMHOe mTpeBpamieHHe XpoMaTtoB U auxpomaToB. OKHUCITUTENBHBIE CBOWMCTBA
JUXPOMATOB.

46. OO6mas xapakrepuctuka sieMeHToB VIIA rpymnmel. Bogopon. @usnyeckue u XUMHUYECKUE
cBoiicTBa. [IpomblnuieHHBIE M JabopaTOpHBIE CMOCOOBI TOdydeHus. BzaumopeiictBue c
MeTamamu. PacTBopuMOCTh B MeTasuIax.

47. Tanorensl. IlpomsbluieHHble W J1a0opaTopHble cHocoObl monydeHus. CpaBHEHHE
OKHCIIUTENIbHBIX CBOMCTB IaJIOT€HOB HA IPUMEPE pPeaKlii B3aUMOAECHCTBUS UX C BOJOPOJIOM.

48. Xnop. Bo3moxnble creneHu okxuciaeHus. llomyuenue Xxiopa B IPOMBIIIJIEHHOCTH U
naboparopuu. B3aumozeiicTBre xsiopa ¢ BOJ0OH U 1IeI04aMHU (XOJIOAHBIMU U TOPIUUMHU).

49. CoenuHeHMsI TaJIOTEHOB € BOXOPOAOM. [‘aoreHBOmOpOAHBIE KHUCIOTHL. [I3MeHeHMe
BOCCTAHOBUTEJIBHBIX CBOMCTB TaJIOTEHUI-HOHOB B psiny F — I

50. I'anoreHBOAOPOAHBIE KUCIOTHL. MI3MeHeHue 31eKTpoauTuyeckux cBoicTs B psay HF — HCI —
HBr — HI. IInnaBukoBas kuciora. Ee B3anMOJEHCTBAE € KPEMHUEM U €0 COCUHEHUSIMH.

51. Kucnopozaconepxaiine coeIMHEHHUS TaJOT€HOB: OKCUBI, KUCIIOTHL, cosn. VX nomyuenue.

52. Kucnopojaconepxkamuye KHCIOTHI XJopa. WX Ha3BaHuA. DIEKTPOJUTHYECKHE U
OKHCJIUTENbHBIE CBOWCTBA.
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53. Coau KHUCIOpPOJCOAEPXKALUX KUCIOT XJIOpa: THUHOXJIOPUT KaiblMsl (XJIOpHAs W3BECTb),
xjopar Kanus («OeprojieToBa COJIb»), IMepxjopaT amMMoHus. VX mnonydeHue, CBOHCTBa U
IIPUMEHEHUE.

54. Mapranen. CTpoeHHe >JIEKTPOHHON 000510YkH. Bo3MoKHBIE cTeleHu OKucieHusd. B dem
MIPUYHHA CIIOCOOHOCTH MapraHiia 0Opa30BhIBATh COSAMHEHUS C PA3HOUN CTETICHBIO OKUCICHUS?
55. dusnueckre M XMMHYECKME CBOMcTBa Maprania. OTHOLIEHME MapraHua K KHCIOpOLY,
rajioreHam, cepe, BOJ€, pacCTBOpam KHCJIOT.

56. Hanmcare ypaBHEHME peakUMM TOJIY4YeHMs THIpoKcHaa MapraHua. Kakumu
ANEKTPOJIMTUYECKUMH U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIMU CBOIMCTBaAaMHM 00JaaeT 3TOT
rupokcusl. OTBET MOATBEPAUTH COOTBETCTBYIOUIMMH YPAaBHEHUSIMH PEAKLIUH.

57. OnucaTh OKHCIUTENIbHbIE U BOCCTaHOBUTENIbHbIE CBOMCTBA okcuja mapranua (IV). Ortser
MIOATBEPANUTH COOTBETCTBYIOIIMMHU YPAaBHEHUSIMHU PEAKLIUI.

58. OnucaTh OKHCIUTENIbHbIE U BOCCTaHOBUTENIbHbIE CBOMCTBA okcuja mapranua (VI). Orser
MIOATBEPANUTH COOTBETCTBYIOIIMMHU YPAaBHEHUSIMHU PEAKLIUI.

59. OxwucnurenbHble CBOICTBa IepMmaHrasata Kaiaus. HamucaTe ypaBHEHUS peakiuii
BOCCTAHOBJICHMsI II€pMaHraHaTa Kajaus MOAMIOM KaJlus B KHUCIJIOM, LIEJIOYHOM M HEUTPAIbHOU
cpenax.

60. «bnaroponusie ra3p». CTpoeHHE 3MEKTPOHHONH 0005104KM aTOMOB. DU3NUECKUE CBOMCTBA.
[TorydyeHue u npuMeHeHHe «OJIaropoIHBIX Ta30BY.

61. Coenunenust «OnaropofHbIX ra3oB» ¢ (TopoM U Kuciopoaom. CpoiicTBa (TOPUIOB U
OKCHJIOB KCEHOHa.

62. DneMeHTHI «ceMelcTBa» xkene3za. CTpoeHHe JEKTPOHHOM 000J0YKM aTOMOB. Bo3MoOXkHbIE
CTeneHu okucieHus. JJoMeHHbIi npouecc. YyryH U cTaib.

63. duznueckue M XMMHYECKHE CBOWCTBa Xene3a, KoOanbTa M Hukens. OKHCIeHHE jKenesa
KHCJIOPOJIOM BO3JyXa B IPHUCYTCTBMM Biard. llosoxkeHue MeTaisioB B psiiy HalpsHKEHHUH.
B3anmoneicTeue ux ¢ BOAOW U KACIOTAMH.

64. Okxcuapl W TUIPOKCHABI JKele3a, KobambTa u HHUKENsA. PactBopuMocTs B BOJE.
OJNEKTPONUTUYECKAs  XapaKTEPUCTUKA U OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  CBOMCTBA
COEIMHEHUI METAIJIOB CO creneHamu okucienus 11 u 111

65. DneMeHThl MOATrpyMmbl IUIATUHBL. OCOOEHHOCTH (PU3MYECKMX M XUMHMUYECKHX CBOWCTB.
[lonmyuyenue u npUMEeHEHUE TUIATHHBI.
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[punoxenune 2.5
[Ipumep sKx3ameHalnoHHOro Omera 3a 1 cemectp
MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHUS POCCUIMCKOM OEJIEPALIA
DENEPAJIBHOE I'OCYAAPCTBEHHOE BIOJIXKETHOE OBPA30OBATEJIbHOE YUPEXJIEHUWE BBICILIET'O
OBPA30BAHUI
«MOCKOBCKHI NOJJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUMH NOJIUTEX)

1)

3)
4)

1)
2)
3)
4)

1)

3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

DakynbTeT XUMHYECKON TEXHOIOTHH 1 OMOTEXHONIOTHH, Kadeapa «O0mas 1 HeopraHuieckas XUMHUsH
Jucuumuaa «O0Imas 1 HeopraHuIecKast XHMUSD)

Oo6pazoBarenbHas nporpamMma 18.05.01 «XuMuueckast TEXHOIOTHs SHEPrOHACHIILEHHBIX MATEPUAIOB U U3/EIIUI»,
CrielHanu3arysl «ABTOMaTH3HPOBAHHOE HPONU3BOACTBO XUMUUYCCKUX HPEAIPUSITHIN

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET Ne 1.

Tun rubpuansanuu opOuTaneit aroma OepUILTHS B MOJIEKYJIE XJIOPHIa OSpUILTHSI. ..
Sp

sp’

sp’

sp’d®.

Mesx 1y npeanoKeHHbBIMU BEIIeCTBAMU HE HJIET 10 KOHIA PEeaKIHs. ..
KHCO;+NaOH—;

KzSO4+N32CO3—>;

Na2C03+CH3COOH—>;

MgOHCI+HCl—.

Cymma crexnoMeTpudeckux Ko GHUIMEeHTOB B ypaBHeHNHU peakuuu: Al+O,— paBHa...

I1.
Tpex3apsaHbIi KATHOH METAILIA ... UMEET KOH(MUIYPALHIO BaJeHTHOTO cios 3d*4s’.
Al,
Sc,
Ti,
Y.
I'mapokcua HUKEINS B CTETIEHN OKUCIICHUS +2 B OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHSIX
peaknusx oOMeHa MPOosIBISIET COOTBETCTBEHHO CBOMCTBA. ..
BOCCTaHOBHTEJIHHBIE, OCHOBHBIC;
OKHCIIUTEIbHBIE, OCHOBHBIE;
BOCCTaHOBHTEJIbHBIE, aM(OTEPHBIE;
OKHCIIUTEIIbHBIE U BOCCTAHOBUTEIIbHBIE, OCHOBHBIEC.
B pesynsrare peakiun Cl,tH,O—momydaercs. ..
CHJIbHAS KHCJIOTA,
ciabas KHCIoTa,
CWJIbHAS | crabasi KHCIoTa,
JIBE CHIIBHBIX KHUCIIOTHI.
CynbduT HaTpUs B pacTBOpaXx...
MIOJIBEPTaeTCsl TIOJIHOMY THAPOITH3Y;
MIO/IBEPraeTcs THIPOIU3Y 110 KaTHOHY;
THIPOJIU3YETCs 110 AaHUOHY;,
HE MOABEPraeTcsi TUAPOIU3Y.
CrereHb OKHCIICHHUS a30Ta B a30TCOACPIKAIIEM POIYKTE TEPMHUECKOTO PA3IOKEHHs HUTpaTa
cepebpa
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1)
2)
3)
4)

1)
2)
3)
4)

10.

1)
2)
3)
4)

0,
+2,
+4,
+5.
B ypaBuenuu peakuuu: PrHNO;+H,O—NO+... cymma cTexuoMeTpudeckux KodpGuuueHToB
paBHa...
15,
16,
17,
18.
['eometpus monexynsl propuma 6opa...
JIMHEMHAas,
TPEYTOJIbHUK,
TeTpasp,
OKTaIp.
3anaya 1. Ckonbko rpamm cojibl (Na,CO;) nmorpelyercst [uist yCTpaHeHHs KeCTKOCTH B 10
J1 BOJIbI, HACBIIIEHHOH cynbdarom kanbius npu 200C, eciau pacTBOPUMOCTH MOCIIEIHEr0 paBHA 2
r/n?

3anmauda 2. Omnpenenurte, OyAeT JU MPOTEKATh CAMOMPOU3BOIBLHO PEAKIINA, MPOTEKAIOIIas
o cxeme: Aly+Ca0uw—CawtAlLOsw), Ipu cTaHIAPTHBIX YCIOBUAX U Tipu Temrepatype 1200K.

VYrBepxneno Ha 3acenanun HOLL «Xumbuorex» «_ » 201__ r., mpoTokoxn Ne .

Hupexrop HOLL «Xumbuorex» / E.C. T'oprumna/

[Ipumep 3K3aMeHallMOHHOTO OMIIeTa 3a 2 CeMecTp
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MUHUCTEPCTBO HAVKU ¥ BBICILIEI'O OBPA3OBAHMS POCCUNCKOU ®EAEPAIINN
®EJEPAJIbBHOE T'OCYJJAPCTBEHHOE BIO/PKETHOE OBPA3OBATEJIbHOE YUPEXXJIEHUE BBICIIETO
OBPA3OBAHUSA
«MOCKOBCKWI NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHM MOJIUTEX)

DakynpTeT XUMHUYECKOH TEXHOJIOTHMH M OHOTEXHOJIOTHH, Kadenpa «OO0Ias 1 HeopraHudecKast XUMHSD)
Jucturuinna «OO01mas 1 HeopraHUYecKask XUMUsD»

Oo6pazoBarenbHas mporpamma 18.05.01 «XuMuueckast TEXHOIOTHS SHEPTOHACHIIICHHBIX MATCPUAIIOB M U3/ICIIHIT,
crienuanu3anys « ABTOMaTH3UPOBAHHOE TPOM3BOICTBO XUMHUECKUX TPEATPUATHINN

Kypc 1, cemectp 2

1. Oxcuasl 1 ruaApOKCHIBI 3JeMeHToB IVA rpymmsl (yriepos - csuHelr). CriocoObl HOTyYeHUs
®du3nuecKkre 1 XUMUUYECKHE CBOMCTBA.

2. ®ochop. AmtorponHsie MoauduKamu Gpochopa u ux cBoicTBa. [IpoMbIIIICHHBII CIOCO0
nony4eHus ¢ocdopa u ero npumeHenue. Bzaumoaeiicteue Gpocdopa ¢ KUCIOPOIOM U XJI0-
pom. Xnopunsl gochopa (PCls u PCls), ux B3aumoeiicTBre ¢ BOJIOM.

Xnopua HaTpust — HATPU — THIPOKCH] HATpUsS — KapOOHAT HATPUS — XJIOPHJI HATPUSL.

4. CKOJIBKO IpaMMOB OPTOOOPHOIN KHUCIOTHI MOJYYHTCS MPH OKKMCIeHur 6opa B 120 T a30THOM
KHUCIIOTHI ¢ coaepxkanneM HNO; 55% wmacc.?

VrBeprkneno Ha 3acenanun HOLL «Xumouorex» «_ » 201__ r., mporokou Ne .

Hupexrop HOIL «Xumbuorex» / E.C. Topiumnna/
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