degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: BBenenue B 0011yI0 M IPUKIIATHYIO0 XUMHIO

10 HANPABJICHHUIO: CucteMHbII aHANU3 U yTIPAaBICHUE

NpoduJIb MOATOTOBKH: CucteMHbII aHATU3 U yIIPABICHUE B TEXHUYECKHUX, SKOHOMUYIECKHUX U COLIMATIbHBIX
crcTeMax

dusTex-urkona A3pokocMuueckux TexHomoruit
JleTIapTaMeHT XUMUU

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsbl: () yac.
nabopatopHbie 3aHsaTus: 60 yac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3au4. ex.: 3

KomnuecTBo KOHTPONBHBIX padoT, 3a1aHuii: 1

[Iporpammy cocraBui: T.M. BacunbeBa, I-p TEXH. HAyK, JTOLECHT

[Iporpamma obcyxneHa Ha 3acefanuu aenapramenra xumun 04.06.2021



AHHOTANMA

B kypce W3I0KeHBI OCHOBHBIE BOIPOCHI U pa3liesibl XMMHUH B COOTBETCTBUH C COBPEMEHHBIM COCTOSHHEM
Hayku. Kypc HanpasiieH Ha ¢popMUpOBaHUE IIETOCTHOTO BOCIIPUATHS XUMHU KaK OJHOM M3 OCHOBHBIX HAayK O
npupoae, 0co00e BHUMAHHE YIEICHO BO3MOXKHOCTSIM HCIIOJIB30BAHUS XUMHYECKHX 3aKOHOB B Pa3IHMYHBIX
TEXHOJIOTUSX M HOBBIX HAayKOEMKHX HaNpaBleHHAX. PaccMaTpuBaroTCs CTpOEHHE BEIIECTBA, XMMUYECKas
CBSI3b, BAXHEHIIWE TIIOJOKEHUSI XUMHYECKOW TEPMOAWHAMUKH, XUMHUYECKOM KHHETHKH, JIICKTPOXHMHH.
OOcyxaaroTcsi CBOMCTBA HEOPraHWYECKUX COEAMHEHMH M »JIeMEHThl opranmueckoil xumuu. CozmepkaHue
Kypca u3jiaraercsi Ha 0a3e KOJMYECTBEHHBIX 3aBHCHMOCTEH, TEOPETHIECKHE 3aBUCUMOCTH MILTIOCTPHPYIOTCS
pUMepaMH.

Kypc comepxut B cebe obcyxkaeHne 6a30BbIX BOIIPOCOB, pa3dop 3a/ad, MpeycMarpiuBacT pa3BUTHE HABBIKOB
CaMOCTOSTEIILHON pabOThI CTYACHTOB.

1. leau u 3apauu

eap AUCUMNIMHBI
1. dbopMupoBaHHE COBPEMEHHBIX HAYYHBIX MPEACTABICHUN O CYIIIHOCTH XUMHUUYECKHX SBJICHHUIA,
2. CcO3maHHWE TPOYHBIX 3HAHWH (PYHIAMEHTAIBHBIX IOHATHI, 3aKOHOB, 3aKOHOB OOINEH XWUMUH,
XUMHUYECKHUX CBOMCTB 3JIEMEHTOB U UX COCIMHCHUM;
3. ¢dopmMupoBaHHe TpEACTABICHUH O MECTE XUMHH B COBPEMEHHBIX HAYKOEMKHX TEXHOJOTHSIX H
MTOJTXO/IOB K PEIICHHUI0 MHOTOOOPA3HBIX YaCTHBIX TIPOOJIeM (YU3UKO-XUMUYECKOTO HATIPABIICHUS;

4. mnpuoOpeTeHHEe CIIOCOOHOCTH HCIOJIB30BAaTh IMOJTYyYEHHbIE 3HAHMSA, YMEHHUS U HaBBIKM B cdepe
npo(eCCUOHANBHON JIeSTeIbHOCTH, Kacarollehcs: (QU3UKM M XUMHH IUIa3Mbl, a3POKOCMHUYECKHX
TEXHOJIOTUI U APYTHUX OOJIACTEH.

3agauu AU CHUIIHHBI

1. ¢opmupoBanue mpeacTaBieHUE 00 OCHOBHBIX OOBEKTaX XWMHUHM U XHMHUYECKHX TIpolieccax,
B3aUMOCBSI3U COCTaBa, CTPYKTYPBI, CBOMCTB M PEaKIMOHHOHN CITIOCOOHOCTH XMMUYECKHUX BEIICCTB;

2. (QopmupoBaHHE 3HAHMH OCHOBHBIX 3aKOHOB XMMHUHM W XHMHYECKHX CBOMCTB 3JIEMEHTOB U MX
COCMHEHUH, TIOHUMAaHUE U MPHUMEHEHHE KOTOPHIX IMO3BOJISIT COBEPIICHCTBOBATH CYIIECCTBYIOLIUE U
pa3pabaTbIBaTh HOBBIE MOXOBI B C(hepe adPOKOCMHUUYECKHX TEXHOJIOTHH;

3. ¢QopmupoBaHHe HpEenCTaBICHUH O B3aHMMOCBS3M XMMUYECKHX SIBICHHUH, MPOCTEHIIMX MeTojaax
XUMHUYECKUX HCCIIEN0BAHUN;

4. MOJIy4YCHUC 3HaHHI>i, OCHOBAHHBIX HAa KOHKPCTHBIX MPCACTABICHUAX 00 H3y4aCMbIX BCHICCTBAX U UX
MpeBpaliCHUAX, IOHUMAaHUE OCHOB XUMMUU,

5. TpuoOpeTeHHWe YMEHUS aHaIU3UPOBATh XUMUYECKUC SIBJICHUS, BBIIEIATh WX CYTh, CPABHUBATh,
0000111aTh, JeNarh BBIBOJBI, MCIIOJIBF30BaTh 3aKOHbI XMMHW MPU CPABHCHWH H aHAIM3€ Pa3ITHYHBIX
SIBIICHU;

6. (I)OpMI/IpOBaHI/IC YMeHHfI JJI1 pCHICHUA HpO6HeMHBIX " CUTYallUOHHBIX 3a1a4;

7. mpuoOpeTeHHe HABHIKOB B NPUMEHEHHH XMMHUYECKUX 3aKOHOB JJISl PELICHUS KOHKPETHBIX 3a1ad C
MPOBEJCHNEM KOJIMYECTBEHHBIX BHIYMCICHUH M NCIIOJIb30BAaHUH y4eOHON U CIIPaBOYHOMN JINTEPATYPBI;

8. (opMupoBaHHE MPAKTUYECKUX YMEHUH IIOCTAHOBKH U BBITIOJIHCHUS SKCIIEPUMEHTAILHOM padoThI;
9. ¢opmupoBaHME HaBBIKOB N3yUYEHUS] HAYYHOW XUMHUYECKOH JIUTEpaTyphl.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHUE KOMIICTEHIIUH NHAMKATOPBI JOCTHIKEHHSI KOMIIETCHIIHN
OIIK-5 CniocobeH pa3pabarsiBaTh METOBI OIIK-5.2 PaspabarbiBacT METOABI aHalM3a IMPOIECCOB H
MOZICITMPOBAHHUS, AaHAIN3A M TEXHOJIIOTHH CHCTEM B 00JIACTH TEXHUKH U TEXHOJIOTUU

CHHTE3a NPOLCCCOB U CUCTEM B obmactu
TCXHUKHU U TCXHOJIOT'MH

OIIK-8 Criocoben ocymectBisaTh noctanoBky u |OIIK-8.3 Cmocoben oueHuBate TpeOyemble pecypchl

BBITIOJIHATH OKCIICPUMEHTBI 11O ITPOBEPKE (MaTCpI/IaJILHI)Ie n BpeMeHHBIe) JIA IJIAaHUPOBAHUA U
KOPPEKTHOCTH U 3(1)(1)CKTI/IBHOCTI/I Hay4YHO IIPOBCACHUA SKCIICPUMEHTA

000CHOBaHHBIX PELICHNH B 001aCTH OIIK-8.4 Bnanmeer MeToiaMu CTaTHCTUYECKOW 00padOTKU H
CUCTEMHOTI'0O aHaJIn3a aBTOMAaTHYIE€CKOT'O a”aJiM3a Hay4YHBIX JaHHBIX

yIpaBJIeHUs




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HaTh:
* OCHOBHBIE MOHATHS O0LICH XUMUU;
. ctpykrypy lleprnonnueckoir cucremsl 3meMeHTOB JI.JM. MeHneneeBa M BBITEKAIOLIME U3 HEE
OCHOBHBIE XapaKTEPUCTHUKH JIEMEHTA;
* TEPMOIMHAMMUYECKUE U KUHETUYECKUE 3aKOHOMEPHOCTH, OIIPENEIIAIONINE IPOTEKaHUE XUMUYECKUX
IIPOLIECCOB;
* METO/bl ONUCAHUS XUMHUECKUX PAaBHOBECHI;
* TEOPETUYECCKUE OCHOBBI OOIIEH XUMUH, JIEKTPOHHOE CTPOEHHUE aTOMa, OCHOBBI TEOPUH XUMHUYECKON
CBSI3U B COEIMHEHUSX PAa3HbIX TUIIOB;
* CTPOEHHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHNYECKHUX COCTUHEHUH;
*  CBOMCTBA BOJABI M BOAHBIX PacTBOPOB CHJIBHBIX M CIA0BIX JIEKTPOJIMTOB, CIIOCOOBI BBIPAKEHUS
KOHIIEHTPAIMH BEIIECTB B PaCTBOPAX;
* 0a30Bble 3aKOHOMEPHOCTH XHMHMYECKHX IPOIECCOB, MPUMEHIEMBIX B COBPEMEHHBIX HAyKOEMKHX
TEXHOJIOTUSIX U 0COOEHHO B chepe a3pOKOCMHUUYECKUX TEXHOJIOTHI;
* 1a0OpaTOpHYIO TEXHUKY SKCIEPHUMEHTA;
* TEXHHMKY 0€30IaCHOCTH U IpaBuiia paboThl B XUMHUYECKOH JIAOOPATOPHH.

YMETB:
* aHAIU3UPOBATh XMMHUYECKHE SBJICHUS, BBIACIATh UX CyTh, CPABHUBATH, 0000IIaTh, eaTh BHIBOJIBL,
HCITIOJIb30BaTh 3aKOHBI XUMHH IIPU HCCIEN0BAaHUYU U CPABHEHUH PA3JINYHBIX SIBICHH;
. IPUMEHATh OCHOBHBIE 3aKOHBl XMMUYECKOM TEpPMOIMHAMMKM W KHUHETHKM IIPH PELIEHUU
npogecCHOHANBHBIX 3a7a4;
* IIpe/ACKa3bIBaTh BO3MOKHOCTH IIPOTEKAHUsI XMMUYECKUX IIPOLIECCOB U OIUCHIBATh UX KUHETHUKY;
*  OMNpefensATh XUMHUYECKHE CBOWCTBA DJIEMEHTOB M MX COEIMHEHUH IO IOJIOKEHHUIO DJIEMEHTa B
[Iepronnueckoi cucreme;
*  HaxXOAWTh M HCIOJIB30BaTh CIIPABOYHBIC JAHHBIC PA3IMYHBIX (PUBUKO-XMMHUYECKUX BEIMYUH IPH
pELIeHNN XMMUYECKHUX WM CBSI3aHHBIX ¢ HUMH ITPO(ECCHOHANIBHBIX 33/1a4;
. MPECTABIATh JAaHHBIE OSKCIIEPUMEHTAIBHBIX HCCIEIOBAaHUNA M BHAE TrpaduroB, TaOIULI U
3aKOHUYEHHOI'0 IIPOTOKOJIa UCCIICAOBAHMS.

BJIaJIETh:

. METOJMKAMH XHMHYECKUX pPACueTOB, aHajlKM3a 3aKOHOMEPHOCTEH MPOTCKAHUS XHMHYECKUX
MPOIECCOB HA OCHOBE TEPMOJMHAMUYCCKUX PACUCTOB, OIMPEIACIICHUS OCHOBHBIX KHHETUYCCKUX
napamMeTpoB XUMHUYCCKHX PEaKIIH;

*  HaBBIKAMHU CaMOCTOSTEIILHOW pabOTHI C y4eOHOW, HAYYHON M CIPABOYHOHN JIMTEPaTypoOil; BECTH
IIOKCK U JIeJIaTh 0000IIAIOIINe BEIBOILI;

* HaBbIKaMM 0€30MacHOW pabOThl B XUMUYECKOH Ta00paTOPUU U HABBIKAMU MPAKTUUCCKOW PabOThI MO
MOCTAHOBKE IKCIIEPUMEHTA;

* HaBBIKAMU COCTABJICHUS OTYCTOB MO UTOTAM SKCIICPUMECHTA.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OcHOBHBIE TIOHSTHSI W 3aKOHBI OOIIEH 4 5
XUMHUH
2 Crpoenue atoma 4 5
3 [lepronMYHOCTE CBOWCTB 3JIEMEHTOB H 4 5
HUX COCUHEHUHN
4 XuMuueckast CBS3b U CTPOCHHUE MOJICKYIT 4 5




5 OcHoOBHBIE _ KIaccel  HEOPraHWIECKHX 4 5
COEIMHEHUI

6 OcHOBHBIE _ Kaccel OpPraHUYeCKHX 4 5
COEJMHEHUN

7 XuMH4ecKas TepMOAMHAMUKA 4 5

8 XUMHUYECKOE paBHOBECHE 4 5

9 Xumuueckas KUHETHKa 4 5
DNEKTPOXUMHUS u

10 OKHUCIIUTEIBbHO-BOCCTAHOBUTEIILHBIE 4 5
peaxkuuu

1 Koppo3uss m KOppO3MOHHBIE MPOLECCHI. 4 5
OnexTponu3
XuMudeckue npoOseMbl TOMYy4YeHUS |

12 |mpeoOpa3zoBaHMsA DJHEPrUU B PAKETHOU 4 5
TEXHUKE

13 DU3NKO-XUMHUUECKHE MIPOLIECCHI B 4 5
TexHochepe
Xumudeckue TMpoOIeMbl TiepepadOTKU

14  |mpomykTOB BO30OHOBISIEMBIX IPUPOIHBIX 4 5
pecypcoB

15 XYWMHUYECKHE OCHOBBI CO3[aHHs HOBBIX 4 5
(bYHKIIMOHATIBHBIX MaTePHAJIOB

Nroro yacos 60 75

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue UCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. OcHOBHBIE IMOHATHUA U 3aKOHBI 00IIEN XUMUHN

[Ipenmer xumuu. BemectBa mpocTeie U CIIOXKHBIE. XUMHUYECKHE (OPMYJbI, HOHSATHE MOJIS.
OtHocuTenpHas aroMHast Macca. OCHOBHBIE TUIIbI XUMUYECKUX peakuuil, npumepsl. CtexuoMeTpus

XHUMHUYCCKHUX peaKL{Hﬁ.

2. Ctpoenue aroma

OcCHOBHBIE TpEICTaBIEHHS 00 SJIEKTPOHHOM CTPOCHHMH aroMa: KBAaHTOBBIE 4YHCIA M aTOMHBIE
opburtanu, ¢GoOpMBI aTOMHBIX OpOHTamei.

3aIlI0JIHCHUS DJICKTPOHHBIX 000J104EeK.

3. [lepnoAYHOCTH CBOMCTB IEMEHTOB U X COCTMHEHU I

OJeKTpOHHbIE KOH(UIYpalUud aTOMOB:

ImpaBujia

[TeproanyHOCTh CBOMCTB 3JIIEMEHTOB U UX COCAUHEHUMN: Mepuoauyeckas cucrema 3iaemMeHToB J[.U.
MenieneeBa, OCHOBHas WHQOpMaIUs, coaeplKamiascs B HEH, CBsSI3b MEPUOJUYECKON CHUCTEMBbI
AJIEMEHTOB CO CTPOCHHEM aToMOB. llepnomuvyHOCTh (PU3MYECKUX CBOWCTB DIIEMEHTOB: aTOMHBIE U
HWOHHBIE PAINyChl, IJHEPTUsI MOHU3AIMH aTOMa M CPOJICTBO K JIEKTPOHY. DJIEKTPOOTPHUIATEIHHOCTD.
[Tepuogndeckas kiacCUpUKAIMS IEMEHTOB: METaJUIbl, HEMETAIIbI, MeTaImIon bl [lepnoquaHoCTh
XUMHUYECKUX CBOMCTB 3JIEMEHTOB M HMX COCIUHEHHUU: OCHOBHBIE 3aKOHOMEPHOCTH. lIoHsTHE O
CTEIICHU OKHCIICHUSI 3JIEMEHTOB, YCTOUYUBBIC CTEIICHH OKUCIICHHUS.

4. XuMudeckas CBsI3b U CTPOCHUC MOJICKYII



Bugpr xumuueckod cBA3M: MOHHASA, METAIUIMUECKas, KOBaJieHTHas. MeXaHHU3Mbl O0pa3oBaHHSA U
OCHOBHBIE XapaKTePUCTUKH (AJMHA, DHEPrusi, YroJ CBS3HM, JAUIOJBHBIH MOMEHT CBSI3H).
Crenuduueckue CBOMCTBA KOBaJCHTHOW CBA3M — HACHIIIAEMOCTb M HAIPABICHHOCTb. eopHs
OTTAJIKMBAHUS DJIEKTPOHHBIX Map BaeHTHBIX opOutaneit (OOI1BO). DneMeHTh MeTO/Ia BAIICHTHBIX
CBSI3eH: MOHATME O TUOpHIM3alUU aTOMHBIX opoOwuraineil. [lonspHble M HEMOJSPHBIE MOJIEKYJIbI,
JUIIOJIbHBIA MOMEHT MOJIEKYJIbI.

Bonoponnas cBs3b U MEXMOJIEKYIISIPHBIE B3aUMOACUCTBUS.

CpoiicTBa BEIIECTB U MaTEPUAJIOB C Pa3IMYHbIM TUIIOM XUMUYECKOH CBA3H.
5. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCAMHEHUN

Oxcupl, TUAPOKCUIBI, KUCTOTHI, cond. HomeHknarypa. CBolicTBa HEOPraHMYECKHX COENWHEHUHN
BOKHEUIINX Ki1accoB. [eHEeTHYECKAs CBA3h MEXKAY KJIAaCCaMU HEOPraHUYECKUX BEUIECTB.

6. OCHOBHBIE KJIACCHI OpraHN4YCCKUX COCI[I/IHGHI/Iﬁ

OcHOBHBIE KJIacChl OpraHudeckux coeauHeHuil. I[lpenenbHble W HempenenbHbIE YIVIEBOLOPOIbI.
lTomonornyeckuii psg merana. Apomarhdeckue yriieBoAopoabl. OcCHOBHbBIE (YHKLMOHAJIbHBIC
IIPOU3BOJIHBIE U UX XapakTepucTudyeckue rpynmsl. Opranuueckue nonumepsl. Ilonarus MmoHoMepoB
n nonumepoB. Peaknnn nonumepusanuu. Ipumepsl nonuMepoB. MonekyiasipHas Macca IOIUMEPOB.
OcHoBHbIE CBOICTBA (PU3NKO-XMMHYECKHE CBOICTBA MOJIMMEpPOB. bruomonumepsl U UX NPHPOAHBIE
CBIPBEBBIE HMCTOYHUKHU. Hauboinee pacnpocTpaHEHHbBIE OMoONOIMMEDHI, CTPYKTYpa,
(U3UKO-XMMHUYECKUE CBOWCTBA, HAIIPABIECHHS IPAKTHYECKOTO UCIIOIb30BAHMS.

7. Xumudeckasi TEpMOAMHAMUKA

DHepreTuka XUMUYecKux mporeccoB. [-if u II-if 3akoHBI TepMOIUHAMUKHU, SHTAIBIHUSI XUMHUECKOM
peakuuu. OK30- W DHIOTEPMHUYECKME peakuuu. TepMmoxumuueckue ypaBHeHusa. Ilonartue o0
SHTpONHMH. DHepreTudeckue 3PQeKTsl XUMUUecKux peakuuil. 3akoH Iecca M ero mpuMeHEHHe.
CranpapTHble PHTANBIMH 00pa30BaHUS M CrOPAHUS XUMHUYECKUX coeluHeHHd. TermoBsie 3¢ (eKThl
XUMHUYECKUX U (PU3NKO-XUMHUYECKHX MPOIIECCOB (PaCTBOPEHHs, (ha30BBIX IEPEXOAOB U AP.).
CaMonpou3BOJIbHBIE XUMUYECKUE MPOLIECCHI, YCIOBUS UX MpoTekaHus. M300apHo-uzorepMudecKuii
noreHIyan. YpaHenue [n060ca. @akTopsl, onpeneNsonue HanpaBieHue MPOTEKaHUS XUMUUECKUX
peaxuuii, BusHue Temieparypsl. OOpaTUMbIe 1 HEOOPaTUMBbIE PEaKIUH.

8. XUMUYECKOE paBHOBECHE

PaBHOBecHble mporeccel. IIoHATHE XMMHYECKOTO paBHOBECHSA, €r0 KPHUTEPHUH, XUMHYECKOE
paBHOBECHE B Ta3000pa3HBIX CHCTEMax M pacTBOpax. [OMOreHHble M T'€TEepOTeHHBIC CHUCTEMBI,
paBHOBECHE B T€TEPOTEHHBIX cHcTeMax. M3oTepma xumudeckod peaknuu. KoHcTaHTa XUMHUYECKOTO
paBHOBecus. CMelleHHE XMMUYECKOTO pPaBHOBECHS: BIMSHHUE KOHIIEHTpALMU, TEMIepaTypbl U
nasinenus. [Ipunnun Jle Hlatense.

9. XuMH4yecKkast KHHETHUKA

Kuneruka romoreHHBIX peakuuil. Teopus CKOPOCTH XUMHYECKHUX pEaKUWW: MOHATHE CKOPOCTH
XUMHUYECKUX PEAKIUH, KHHETUYECKOE YPAaBHEHNE XUMUYECKON pEaKIMK, 3aKOH JIEHCTBYIOIIMX Macc.
3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakluy OT KOHLeHTpaluuu. KoHCTaHTa CKOPOCTH XMMHUYECKOM
peaKknuy, MOpPAIOK W MOJIEKYIIPHOCTh XMMHUYECKOW peakuuu. MeToasl ONpeAeNIeHUs IMOpsIKa
XUMHUYECKOM peakuuu. MeXaHW3Mbl XMMHYECKHX PpEaKlIMi, IPOCTbIE M CIOXKHBIE PEaKIHH
(mocnenoBatenpHbIE, MapajuieabHble). KnHeTHKa CI0XKHBIX peakuui.

BrusgHue Temmeparypbl Ha CKOPOCTh XMMHYECKHX peakiuil. YpaBHeHue AppeHuyca, ero aHajus3.
OHeprusi axkTUBalUHM, CKOPOCTHIMMUTHUPYIOIIAs CTaaus XUMHYEeCKod peakuuu. OrmpeneneHue
SHEPI'UH aKTUBALUU II0 OIIBITHBIM JAHHBIM.

Karanuzatops! 1 katanu3. [OMOTeHHBIN U Te€TepOTeHHBINA KaTalus3.

10. DneKTpOXUMHUA U OKUCIUTEIHFHO-BOCCTAHOBUTENIbHBIE PEAKIIHH



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu (OBP). ComnpsikeHHbIE napsl
OKHCITUTENb-BOCCTAHOBUTENb. OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIE CBOICTBAa 3JIEMEHTOB U HX
COCIIMHEHUI B 3aBHCHMOCTH OT IIOJIOKEHHUS JJIEMEHTa B IEPUOAMYECKON cHucTeMe. BakHeimme
OKHCITUTENIM W BOCCTaHOBUTENU.  OKHUCIMTENbHO-BOCCTAHOBUTENIbHAS  JBOWCTBEHHOCTb.
OKuCIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKLUU B 3JIEKTPOXMMHMUYECKUX cUcCTeMax. [anbBaHudeckue
aneMeHThl.  CTaHAapTHBIE  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE  MOTEHIMANbI, METOABl  HX
onpezaeneHus. TepMoauHaMuKa B TallbBAHUYECKHX dlieMeHTax, ypaBHeHue Hepucra. Pacuer JJIC
raJIbBAHMYECKOTO 2JIEMEHTA.

11. Koppo3usi u KOppO3MOHHBIE TPOLIECCHI. DIEKTPOIIN3

Koppo3uss wmetannoB ¢ TO3WIUN XWMHUYECKOM TEPMOAMHAMUKH. XHUMHYECKas KOPPO3Hs.
DNeKTpOXUMHUYECKasi KOppo3usa. 3aliuTa MarepuajoB OT Kopposuu. [loHstue snexTponusa u
[IPAKTUYECKUE IPUMEHEHUS IEKTPOXUMHUYECKUX IIPOLIECCOB.

12. Xumudeckue npobiaeMbl MOTydeHHs U IpeoOpa3oBaHus SJHEPTHU B PAKETHON TEXHUKE

PakerHple TOmNMBA: JKUAKHWE paKeTHbIE TOIUIMBA, WX XUMHUYECKHH COCTaB, OCHOBHBIC
XapaKTEePUCTUKU U CBA3aHHBIC C HUMH OCOOGHHOCTH KOHCTPYKLIMH pakeTHBIX aBurareneil. Hanbomee
pacnpocTpaHeHHbIE OKUCIUTENN U roprodre. TBepasie 1 ruOpUIHbIC PaKETHBIC TOIUINBA.
ABTOHOMHBIE XUMHUYECKHE UCTOYHUKH TOKA JJIsl PAKETHOW TEXHHMKH, aBHALMU U MOABOXHOTO (roTa.
TornmuBHBIE ~ 2J€MEHTHI,  BUABL,  YCTPOWCTBO M  MNPHUHIMI  pabOTBl Ha  IpUMEpe
BOJIOPOAHO-KUCIOPOAHOIO TOIUIMBHOTO 3JIeMeHTa. lIpenMyIinecTBa M CIOXXHOCTH HCIIOJIB30BAaHHUSA
TOIIMBHBIX 21eMEHTOB. COBpEMEHHBIE aKKYMYJISATOPBHI.

13. ®usnko-XxUMHUYECKHUE MPOIECCH B TEXHOChEpe

Ou3NKO-XUMHYECKHE TIpoIlecchl B atMocdepe. XUMHS OCHOBHBIX 3arps3HHTENEH arMocepbl, HX
BIMSHUE Ha KIUMaT IUTaHeThl. HeopraHmveckne W OpraHMYECKUE KOMIIOHEHTHI arMocdepbl, ux
UCTOYHUKHU U cTOKH. OOmmue cBeeHus 0 POTOXMMUIECKHX MPOIeCccax, MPOUCXOAALINX B aTMochepe
u (orookcuaaHTax. A’po30JIM: XUMHYESCKHI COCTaB, BIUSHHWE HA KIMMAT IUIaHETHl. [lapHUKOBBIN
3¢ deKT, MpodIeMbl 030HOBOTO CJI0S, KUCIIOTHBIC JTOXK/IH.

®u3nKo-XMMHYECKHE TpoLecchl B ruapocepe. XUMHYSCKHHA COCTaB MPHPOIHBIX  BOJ.
AHTpOIIOreHHOE 3arpsi3HEHUE BOJ] MUPOBOT0 OKeaHa. TpaHchopMarist 1 ONacCHOCTb 3arpsi3HUTEIICH B
ruapocdepe.

CTtpoeHue, XMMHUYECKHH COCTaB 3€MHOW KOpbl M Iporecchl ee Tpanchopmanuu. [eoxumms
3arps3HUTENCH.

Murpanus 3arpsisHUTENe B Ouocdepe. 3aKOHBI JKHU3HEACATEIBHOCTH OWocdepbl - OCHOBa
CYILIECTBOBAHHUS TEXHOC(EPHI.

14. Xumuueckue mpobiaeMsl mepepaboTKH MPOAYKTOB BO30OHOBIISIEMBIX TPUPOAHBIX PECYPCOB

Bo3o6HOBNIsIeMble TPUPOIHBIE PECYPChl, MPUMEPbl. XHMMHUYECKHE MOAXOAbl K CO3JaHUI0 HOBBIX
BBICOKOTEXHOJIOTHYHBIX MAarepuajioB Ha OCHOBE OHMONOIMMEpOB. XHUMHUYECKas mepepadoTka
LEJUTIONO03b] M XUTUHA: TUAPOIN3 U MPOOIEMBI YTHIIN3AIMH €T0 OTXO/0B.

AJnbTepHaTHBHBIE UCTOUYHUKH TOIUIMBA. CHHTETHYECKOE KMIKOE TOIUIMBO M OMOTOIIIMBO, METOIBI U
BBICOKOTEXHOJIOTHUECKHE TIOAXO/bI K ITOTYyYEHHIO OHOTOILIHNBA.

15. XuMHYECKHE OCHOBEI CO3aaHUsI HOBBIX (bYHKI_II/IOHaJ'ILHBIX MaTcpuaioB

OcHoBHbIe TIOHATHS: Da30Bble COCTOSIHME BEIIECTBa, ()a30Bble paBHOBECHA M (Ha30BbIC MEPEXOBI.
Tsepuble pacTBopsl, cruiaBbl. JKunkue kpucramisl. Hectexuomerpuueckue coeluHEHHUS.



@DyHKIMOHANBHBIE MaTepualbl: CHCTEMaTHKa M KiaccuuKanus IO COCTaBy, CTPYKType H
(YHKIIMOHAJIBHBIM CBOMCTBaM, MPHHIMIIEI TIONy4SHUST W Ju3aiiHa, (U3MYECKHE CBOMCTBA U
NpPaKTUYECKHe HpUMEHEeHUs. KOHCTpYyKIMOHHBIE MarepHanbl M KOMIIO3HMTHI: OTIMYHUTEIBHBIC
0COOCHHOCTH, OCHOBHBIC KPUTEPHH KayeCTBa, MEXaHHMYECKHE CBOICTBa. [ MOpMIHBIE Marepualbl:
NPUPOJIHBIC U UCKYCCTBEHHbIE THOPH/IHBIE MaTepHalIbl, OCHOBHBIC TIOJIXO/IbI K MOJYYCHHUIO U 001aCTH
npuMeHeHus. HaHomarepuanbl: OCHOBHBIC TIOHATHS, pa3MepHble d(dekTs, peakuuoHHas
CIOCOOHOCTb, YIIIEPOIHbIC HAHOMATepHalbl (HAHOTPYOKH, Qy/uiepeHsl, rpadeH), HAHOKAaTaIU3aToPhl,
HAHOKOMITO3HTHI. [lepcrieKTHBHBIE MaTepHalIbl a9POKOCMHYECKOH TEXHHUKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

JlekunoHHBIE 3aHATHS: CHENNAIN3UPOBAHHAS ayJUTOPHS, OCHAIICHHAS NIPE3CHTALIMOHHON 1
MYJIETUMEIUUHON TEXHUKOU, Iakaramu, [lepruoandeckoil CHCTEMOM 3JIEMEHTOB; KOMILIEKT
AIIEKTPOHHBIX MIPE3CHTAINN/CITaliI0B.

JlaGoparopHbie pabOThI IPOBOASATCS B Ay AUTOPHSX C BHITSDKHON BEHTHIISIIMCH, OCHAIIIEHHBIX
CreUaIbHON MeOeNbI0 U pa3HOOOPA3HOM XUMHUYECKOH MOCYION, HATMISAHBIME TabmuiiamMu. [1pu
MPOBEJICHUY SKCIIEPUMEHTOB B ayINTOPHU MPHCYTCTBYIOT PETNOIABATENIN U YUSOHBII HHKEHEP.
CamocrosiTenpHas paboTa CTyJieHTa 00eCTIeYMBaAETCs JOCTYITHOCTBIO BCEX YUEOHBIX TOCOOHH TIO KypCy
Ha caiite Kadeapsl 001l XMMUH, a TaKXKe HATMIUEeM y4eOHBIX TOCOOUI U METOANYECKON JIUTEePaTypPhI
B oubimmoreke MOTU u B nabopaTopHOM MpakTUKyMe Kadeapsl, JocTynoM B MIHTepHeT.

6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa
1. O6miast u Heopranudeckas xumus , yueonuk / H. C. Axmertos. — CI16., Jlans, 2021.— URL:
https://e.lanbook.com/book/153910 (nara oopamenus: 29.01.2021). - [Tonusiii Texet (Pexxum goctyna
: u3 cett MOTU / Ynanennslit joctym)

2. O6mas xumus [Teker] : yueObnuk nis 6axanaBpos / H. JI. [mmaka ; mox pen. B. A. ITonkosa, A. B.
babkosa .— 18-¢ uzn., nepepad. u gon. — M. : FOpaiit, 2012 .— 898 c.

JlononHuTenbHAs TUTEpaTypa
1. 3agaun u ynpaxnenus o odmeit xumun [Tekcr] : yue6. mocobue st By3os / H. JI. [muaka .— U3,
crepeotun. — M. : KHOPYC, 2011 .— 240 c.
2. O6was xumusi. OcHoBHoil kype [Tekct] / B. B. Bonbxus - CI16.JIanp,2008
3. Obmas xumust. Crenuansueiid Kype [Teker] / B. B. Bonsxun - CI16.J1anb,2008
4. Kak 1 mouemy mpoucXoiT XuMu4ueckne peakunu [Tekct] : DneMeHThl XUMUYECKON TepMOIUHAMUKH
Y KHHETUKH : [yue0. mocodue s By30B] / U. A. Jleencon .— Jlonronpynnsrtii : Maremnext, 2010 .—
224 c.

5. ®usuko-xumuueckue nporecckl B rexuocdepe [Texer] / K. U. Tpudonos, B. A. Jlepucuios -
M.®opym: Undpa-M,2011

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. Massachusetts MIT OpenCourseWare https://ocw.mit.edu/courses/chemistry/

2. BupryanpHas xumudeckas nadoparopus https://www.labster.com/chemistry-virtual-labs/

3. MOOK «®uznueckas xumusi» HoBocnOUPCKOTO rocynapcTBEHHOTO YHUBEPCUTETA
https://www.coursera.org/learn/fizicheskaya-khimiya

4. Bopo6wesa JI. b., CrenanoBa C. A. «Du3uKo-XxuMHIECKHE MPOIIECCH B TeXHOChepe». 2006.
(onexTpoHHbIH yueOHuK) http://www.edu.ru/modules.php/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



B o0pazoBaTenbHOM IpoLiecce UCIONIB3YIOTCS TUCTAHIIMOHHBIE 3aHITUS U BEOUHApPHI C
UCIIOJIb30BaHNEM KOMMYHHKAIIHOHHOTO TIPOTPAaMMHOTO obecriedeHns: Zoom, CepBrca
BujeotenedonHoi csazu Google Meet, BeO-cepuca Google Knacc. [TpuBnekarorcs Marepuaisbl,
pa3MelIeHHbIe Ha OTKPBITHIX 00pazoBaTenbHbIX mardpopmax Coursera, Udemy, edX, a Taxke
MaTepuaisl Kypca, pa3meriennsie B cucteme LMS Ha noprane MOTU.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

Metonuieckoii OCHOBOM OCBOGHHSI Kypca sBIsieTcss pabouasi mporpaMMa 1o JUCIUIUIHHE, KOTOPYIO
CJIEAYEeT UCIOJIb30BaTh AJISl MOJArOTOBKU K CEMUHAPCKUM M JIa0OpaTOpHBIM 3aHATUAM. [ ycnemHoro
U3yYEHUs JUCLUAIUIMHBI IpeJIaraercs UCIIONb30BaTh pa3paboTaHHBbIH KOMILIEKC
y4eOHO-METOIUYECKHX MarepuajoB, pasMeleHHbIX B cucreme LMS Ha mnoprane MOTU wu
BKJIFOYAOLIUX:

- Kypc JIEKIIUI B BUJIE ITPE3CHTALUI;
- 3aJIaHUS [T CAMOCTOSATENIbHON paboThl CTYAEHTOB;

- KOMIUIEKC TEKYIUX TECTOBBIX 3a/IaHUH W KOHTPOJIBHBIX pabOT B AJIIEKTPOHHOM U MEYaTHOM BHUJIE JIJIS
KOHTPOJIS1 3HAHUH 1O OPEIMETY.

Jlexnny, ynTaeMple IpENoaBaTeNIeM, SBIAIOTCS OCHOBHBIM OPHUEHTHPOM NPU U3YYEHUH JUCIUILIAHEIL.
CamocTosTenbHy0 paboTy ¢ JeKIHUAMH ClIeAyeT Ha9MHATh C JJOPAOOTKH KOHCIIEKTa, KeJIaTeabHO B TOT
e JIeHb, II0Ka BpeMsl HE CTEepIIO colepKaHue JIeKUuu u3 namstu. C 1enpio JopaboTKh HEOOXO0OUMO B
IIEPBYIO OYepe/b MPOYMUTaTh 3allMCH, BOCCTAHOBUTh TEKCT B IAMSTH, a TAaKKE HCIPABUTh OIUCKHU,
pacmmdpoBarh HE NMPHUHATHIC PaHEE COKPALICHHS, 3allOJHUTH MPOMYILIECHHbIE MECTa, MOHATH TEKCT,
BHUKHYTb B €0 CMbICIL. [[anee mpouuTars MaTepuan o peKOMEHAYEMOW OCHOBHOU M JIOIIOJIHUTEIIBHOM
JUTEPATYpE W HMHTEPHET-UCTOYHUKAM, pa3pelllas B XOA€ UYTCHHUS BO3HMKIIHNE paHee 3aTpyAHEHHS,
BOIIPOCHI, @ TAKXKE JOMOJIHSASA U MCIIPABIISAA CBOU 3aIMCH. 3allMCH JOJDKHBI ObITh HAIVISIHBIMH, IJIS1 4ETO
CIIEAyeT MPHUMEHATh pa3iuyHble crocoObl BbyAeTIeHUN. B Xome mopaboTKKM KOHCHEKTa yriTyOIsitoTcs,
paciupsoTCsa U 3aKpeIUIIOTCA 3HAHMS, a TakKe JOIOJHSCTCS, UCIPABIAETCS U COBEPILEHCTBYETCA
KOHCHEKT. [l 3akpemyieHuss Marepuajla CTYJEHTY pPEKOMEHAYETCS BBIIOIHATh 3aJaHus Ul
CaMOCTOSATEJILHON paboThl, PEUIOKEHHBIE TIPETIOABATEIIEM.

T'0TOBSCH K MPAKTUYECKUM 3aHATHSM, CTYIEHTY HEOOXOIMMO M3YYHTh OCHOBHYIO M JOIOJTHUTEIbHYIO
JUTEPaTypy, HHTEPHET-PECYPCHI, BBIIIOJHUTD 3aaHUsl JUIsl CAMOCTOSTENILHONH pabOThl, @ B OTIENbHBIX
cllydasiX IIOATOTOBUThH IIPE3EHTALUIO [0 3aJaHHOM npenonasaresieM Teme. llpu wncnosib3oBaHuU
WHTEPHET-UCTOYHUKOB 0c000€ BHHMMAaHHE CIEAYeT YACIWTh HaAeKHOCTH caiita. CHucok
PEKOMEH/I0OBaHHBIX HHTEPHET-PECYPCOB COACPIKUTCS B paboueil mporpaMme JUCHUILIHHEIL.

B nporecce npoBeneHust 1a00paTopHBIX PadoT, CTYISHTHI OBJIAICBAIOT TEXHUKOM IPOBEICHHS OIBITOB,
nIyOke M TIOJIHEE BHUKAIOT B CYTh XMMHUYECKUX MPOIIECCOB, 3HAKOMSTCS CO CBOWCTBAMHU BaYKHEHIINX
BEIIECTB M MX CHOCOOOM MoiyudeHusi. Beck mporecc BBIOMHEHHS Ja00paTOPHBIX pabOT BKIIIOYAET B
ce0sl TEOPETUYECKYIO MOATOTOBKY (03HAKOMJICHHE U KOHCIIEKTHPOBaHHE paboThI B paboueM XKypHaie,
TIIATENIbHO TPOAYMAaTh TEOPETHYECKUE BOIPOCHI, NPOYUTATh W YCBOUTH JICKIMOHHBIC 3alIlkCH,
pa3o0pare 3amaHus Ui CAaMOCTOSITENILHOM PabOThI, MCIOIb3Ysl PU HEOOXOJMMOCTH CIIPAaBOYHUKU U
3aJ]lauHUKH), COOpPKY mpuOOpOB, MPOBEJACHUWE OMNbITA M W3MEPCHUH, HaONIOJeHWH, HalUCaHue
YpaBHECHUI XMMUYECKHUX PEAKIUH, YHCIOBYIO 00pabOTKy pe3yJabTaToB Jab0OpaTOPHOTO SKCIIEPUMEHTA U
ciady (3amuTy) BBITOJHEHHON paboThl. B xome paboTel HEOOXOAMMO CTPOro cOONIOAATH MpaBUia 10
TeXHHKEe OC€30MacHOCTH; BHHUMATEIFHO HAONIOAaTh 3a BCEMH HM3MCHCHMSMH, BCE W3MEPECHUS
NPOU3BOAUTH C MAaKCUMAaJbHOW TOYHOCTBIO; JUISl BHIYMCICHHI HCIOJIB30BaTh MUKPOKAJIBKYJIATOp. Bee
HaOMOeHHsT HEOOXOIMMO TINATEIBHO 3aluChiBaTh. 3allUTa OTYETa 10 JIa0OpaToOpHOW padoTe
npesoaraet 00CyKAeHHE IOIYYECHHBIX CTYACHTOM PE3yJIbTaTOB U OTBETHI HA BOIIPOCHI 10 TEME.

[Tpy HEOOXOAMMOCTH BO3MOKHA OpraHM3aIMsl ayTUTOPHBIX, OH-TaiiH KOHCYJIBTAllUi U KOHCYJIBTAIUN C
UCIIOJIb30BaHUEM DJICKTPOHHOW TMOYTHL. [IpM TpymIoBol KOHCYIbTAllMM CTYAGHTaM PEKOMEHIYETCs
KOHCITIEKTUPOBaTh KOMMEHTApHU IPENOAaBaTeIss HE TOJBKO K CBOMM BOIPOCaM, HO W BOINPOCaM
COKYPCHHMKOB. VIHIMBHIyajbHBIC KOHCYJBTAllMM HANpaBJICHBl Ha YIIYOJIEHHE OCBOCHHS OCHOBHOTO
Marepualia, yCIeIIHOE HalMCaHHe KYPCOBBIX M KOHTPOJBHBIX paboT, TBOPUECKUX padoT, 3amaHHi
NPaKTUKH U caade qudhepeHIpoBaHHOIO 3a4€eTa M0 AUCIHUILIHHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
JenapTaMeHT XUMUH

Kypc: 1
KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

Pa3zpatGoTunk: T.M. Bacunbesa, I-p TeXH. HayK, JOLICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HanmMeHOBaHUE KOMIICTEHIIUH WNHAMKATOPBI JOCTHIKEHHSI KOMIIETCHIIN
OIIK-5 CniocobeH pa3pabarsiBaTh METOBI OIIK-5.2 PaspabarbiBacT METOABI aHalM3a IMPOIECCOB H
MOZCIMPOBAHHUS, AaHAIN3a ¥ TEXHOJIIOTHH CHCTEM B 00JIACTH TEXHUKH U TEXHOJIOTUU

CHUHTC3

TCXHUKH U TCXHOJIOT'MH

a IIpOoLeCCOB U CUCTEM B obnactu

OIIK-8 Criocoben ocymectBisath nocranoBky u |OIIK-8.3 Cmocoben ouenuBate TpeOyemble pecypchl

BBITOJTHAThH KCIICPUMEHTHI 110 TPOBEPKE (MarepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
KOPPEKTHOCTH U 3()(HEKTUBHOCTH HAYUHO MPOBE/ICHUS SKCIIEPUMEHTA

00OCHOBaHHBIX PELICHNH B 001aCTH OIIK-8.4 Bnanmeer MeToiaMu CTaTHCTUYECKOW 00padOTKU H
CHUCTEMHOTO aHaJIn3a aBTOMATHUYECKOTO AHAJTN3a HAyYHBIX TAHHBIX

yIpaBieHUS

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHus AUCIUIUIMHBL «BBeneHue B 00110 U MPUKIATHYI0 XUMHIO» 00YJalONUIACs JOIKEH:

3HATb:

* OCHOBHBIE MOHATHS O0LICH XUMUU;

. ctpykrypy lleprnonmnueckoir cucremsl 3eMeHTOB JI.JM. MeHneneeBa M BBITEKAIOLIME U3 HEE
OCHOBHBIE XapaKTEPUCTHUKH JIEMEHTA;

* TEPMOIMHAMMUYECKUE U KUHETUYECKHE 3aKOHOMEPHOCTH, OIIPENEIIAIONINE IPOTEKaHUE XUMUYECKUX
IIPOLIECCOB;

* METO/bl ONUCAHUS XUMHUECKUX PAaBHOBECHI;

* TEOPETUYECCKUE OCHOBBI OOIIEH XUMUH, JIEKTPOHHOE CTPOSHHUE aTOMa, OCHOBBI TEOPUH XUMHUYECKON
CBSI3U B COEIMHEHUSX PA3HbIX TUIIOB;

* CTPOEHHE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHNYECKHUX COCTUHEHUH;

*  CBOMCTBA BOJABI U BOAHBIX PacTBOPOB CHJIBHBIX M CIA0BIX JIEKTPOJIMTOB, CIIOCOOBI BBIPAKEHUS
KOHIIEHTPAIMH BEIIECTB B PaCTBOPAX;

* 0a30Bble 3aKOHOMEPHOCTH XHMHMYECKHX IPOIECCOB, NMPUMEHIEMBIX B COBPEMEHHBIX HAyKOEMKHX
TEXHOJIOTUSIX U 0COOEHHO B chepe a3pOKOCMHUECKUX TEXHOJIOTHIA;

* 1a0OpaTOpPHYIO TEXHUKY SKCIEPHUMEHTA;

* TEXHHMKY 0€30IaCHOCTH U IpaBuia paboThl B XUMHUYECKOH JIAOOPATOPHH.

yMeTh:

* QHATU3UPOBATh XMMHUYECKHE SBJICHUS, BBIACIATh UX CyTh, CPABHUBATH, 0000IaTh, eaTh BHIBOJIBI,
HCITIOJIb30BaTh 3aKOHBI XUMHH IIPU HCCIENOBAHUHU U CPAaBHEHUH PA3JINYHBIX SIBICHH;

. IPUMEHATh OCHOBHBIE 3aKOHBl XMMUYECKOM TEpPMOIMHAMMKM W KHUHETHKM IIPH PELIEHUU
npo¢ecCHOHANBHBIX 3a7a4;

* IIpe/ACKa3bIBaTh BO3MOXKHOCTb IIPOTEKAHUsI XMMUUYECKUX IIPOLIECCOB U OIUCHIBATh UX KUHETHUKY;

*  OMNpeAensaTh XUMHUYECKHE CBOWCTBA DJIEMEHTOB M MX COEIMHEHUH IO IOJIOKEHHUIO DJIEMEHTa B
[Iepronnueckoi cucreme;

*  HaxXOAWTh M HCIOJIB30BaTh CIIPABOYHBIC JAHHBIC PA3IMYHBIX (PUBUKO-XMMHUYECKUX BEIMYUH IPH
pELICHNN XMMUYECKHUX WM CBSI3aHHBIX C HUMH ITPO(ECCHOHAIBHBIX 3a/a4;

. MPECTABIATh JAaHHBIE OSKCIIEPUMEHTAIBHBIX HCCIEIOBAaHUNH M BHAE TrpadukoB, TaOIULI U
3aKOHUYEHHOI'0 IIPOTOKOJIa UCCIICAOBAHMS.

BJIAA€Th:

. METOJMKAMH XHMHUYECKUX pPACueTOB, aHalM3a 3aKOHOMEPHOCTEH TMPOTCKAHUS XHMHYECKUX
MPOIECCOB HA OCHOBE TEPMOJHMHAMUYCCKUX PACUCTOB, OIMPEIACIICHUS OCHOBHBIX KHHETHYCCKUX
napamMeTpoOB XUMHUYCCKHX PEaKIIHii;

*  HaBBIKAMHU CaMOCTOSTEIILHOW pabOTHI ¢ yueOHOW, HAYYHON M CNPABOYHOHN JIMTEPATypoOil; BECTH
IIOKCK U JIeJIaTh 0000IIAIOIe BEIBOILI;

* HaBbIKaMM 0€30MacHOW pabOThl B XUMUYECKOH Ta00paTOPUH U HABBIKAMU MPAKTUUCCKOW PabOThI MO
MOCTAHOBKE IKCIICPUMEHTA;

* HaBBIKAMU COCTABJICHUS OTYCTOB MO UTOTAM SKCIICPUMECHTA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0






3. Hepeqeﬂb THUIIOBBIX BOIIPOCOB, 3az[aﬂm“1, TEM AJH NOATOTOBKH K TEKyHIEMY KOHTPOJIIO

Hepeuenb KOHmMPOJIbHbIX 60RPOCO6 U 3A0aHUIl 0714 CAMOCHMOAMENbHOI pa60Mbl U npakmuidecKum
3AHAMUAM U KOJLIOKBUYMAM .

Mooyns 1 «Cmpoenue sewjecmaa u Kiaccu@urkayus XUMUYecKux coeOuHeHuil»

1. OcHOBHBIE TIpeCTaBICHUS 00 3JIEKTPOHHOM CTPOSHHH aTOMa: KBaHTOBO-MEXaHHUYECKasi MOJICb,
BOJIHOBAs (PYHKIIHSA, BEPOSTHOCTHBIN XapakTep TMOBEASHISI SIEKTPOHA B aTOME.

2. KBanTtoBbIe uncna: riiaBHOE, OpOUTaIbHOE, MATHUTHOE. BO3MOXHBIE 3HAUEHUS KBAHTOBBIX YHCEI,
CMBICJI KBAaHTOBBIX YHCEN C TOYKH 3pEHHS XapaKTEPUCTHKH aTOMHBIX opOutaieil. CromH
3JEKTpOHA.

3. DHepreTH4eckre ypoBHH U NMOAypoBHH. C MOMOIIBIO KAaKWX KBAHTOBBIX YHCET MOXKHO OITHCATh
YPOBEHB U MOyPOBEHb.

4. ATOMHBIE OpOHTaNu: ompejaeieHne aTOMHON opOutanu. KBaHTOBBIE uuciia, KOTOPBIMH MOKHO

OIUCaTh aTOMHYO opouTanb. Popma opbuTaseii (S, p, d, f) u ux opueHTaHUS 1O KOOPIMHATHBIM
ocsim. KommdectBo opOwraneil Ha 3HEPreTHYECKOM IMMOAYypOBHE. MakcHUMallbHasi EMKOCTb
SHEPreTHYECKOro MOJAYyPOBHS.

5. [IpaBuna 3amoHEHUs NMEKTPOHHBIX 000JI0YEK: MPUHIAIT MUHUMYMA SHEPTHH (3Hamb NOpadoK
3anonHeHuss yposHell u nooyposHeti), npaBwiao ['yHma, mpuHoun 3ampeta llaymm. Ywmems
NPUMEHAMb MU NPUHYUNBL 0I5 8bINOIHEHUsA npakmudeckux 3adanui. [Ipasuno KiieukoBckoro.

6. Haubonee sHepreTHueckre BBHITOIHBIC BapUaHTHI 3amoiHeHus P-, d- u f-momypoBHen (ymemo
HAXo0ums maxkue 6apuanmvl HPU COCMAGIEHUU DIEKMPOHHLIX KOHQuUeypayull u aHanuse
nepuUOOUYEeCcKUX CEOUCME INEMEHMO).

7. [TpockoK 3MIEKTpOHA TPH 3aMOJHEHUH AJIEKTPOHHBIX O0O0JIOUEK aTOMOB (yMemb onpedensms
maxue KoHu2ypayuu u 00vsACHAMb, HOYUEMY SMOM NPOCKOK NPOUCXOOUM,).

8. DJeKTPOHHBIE KOH(PHUTIYpallud aHWOHOB M KAaTHOHOB (yMemb cOCMasnams, 0coboe HUMAHUE
yoenums kamuonam 0-snemenmos).

9. Iepuonnueckas cucrema 3nementoB J[.M. MeHneneeBa, 0oCHOBHasi HH(pOpPMAIH, COAepKaIasics
B Hell. [lepronsl, rpymnmsl — riaBHas u nodboyHas. @opMyInpoBKa NEPHOANIECKOTO 3aKOHA.

10. S-, p-, d- u f-37eMenThI. BasieHTHBIC 37I€KTPOHEI S-, P-, d- u f-anemenTtoB. Pacnonoxkenue s-, p-, d-

u f-anementoB B Ileproanueckoii cucreMe 3y1eMeHTOB. I[loueMy BaJeHTHOCTH JJIEMEHTOB 3-TO
neproaa 00JIbIe BAIGHTHOCTH 3JIEMEHTOB 2-TO MEePHOJIA.

11. [leprognyHOCTH CBOKMCTB 3JIEMEHTOB: aTOMHBIE W WOHHBIE DPaguyChl (PaJnyChl KaTHOHOB H
aHUOHOR), 3aAKOHOMEPHOCTH U3MEHEHUS PaJINyCOB B IEPHOaX, TIABHBIX U TOOOYHBIX TOATPYIIAX
(ymemo 0bwscHsIme Hapyuienus 3akoHoMepHocmet usmenenust). JJaHTaHOUIHOE CXKATHE.

12. [lepnoIMYHOCTh CBOMCTB 3JEMEHTOB: HPHEPrusi MoHM3auuu atoma. OmnpeneneHue, €IUHUIbI
n3Mepenns. Kakue cBOWCTBa 3JIEMEHTa XapaKTEpU3YET SHEPTHsl MOHU3auu? 3aKOHOMEPHOCTU
W3MEHEHHUS] SHEPTUM HWOHHM3alMKM B TIEPUOJAX, IJIABHBIX W MOOOYHBIX MOArpymnmax (ymems
00BACHAMb HAPYUWEHUS. 3AKOHOMEPHOCIEU USMEHEHUS).

13. HoHM3aIIMOHHBIE TIOTEHIIUAIIBI (YMenb UCNONb308aMb UHDOPMAYUIO).

14. [lepnomnyHOCTh CBOWCTB DJIEMEHTOB: CpPOJCTBO K dIeKTpoHy. OmpeneneHue, eIuHUIIBI
m3Mepenns. Kakue cCBOWCTBa 3JeMEHTAa XapaKTePU3yeT HHEPIrHs CPOJICTBA K AIIEKTPOHY?
3aKOHOMEPHOCTH U3MEHEHHsSI SHEPTUH CPOJICTBA K AJIEKTPOHY B IMEPHO/IaX, TIABHBIX M MOOOYHBIX
HOArpymmnax (ymems 06bACHAMb HAPYUEHUS] 3AKOHOMEPHOCIEN USMEHEHUS).

15. [lepnoaUYHOCTH CBOMCTB 3JEMEHTOB: 3JIEKTPOOTPULIATENbHOCTh. OnpeneneHue. OTHOCUTENbHAS
ANEKTPOOTPULIATEIBHOCTh  3JIeMeHTOB 1o  [lomnmuHry.  3aKOHOMEPHOCTH ~ U3MEHEHHS
3NeKTpooTpuuarenbHocTh B Ilepuonuueckoit cucreme 3J€MEHTOB. Ymems nonb308amubcs
NOHAMUEM 3JIeKmpoompuyamenbHocmu 6 meme Xumuieckas cea3b.

16. [Tepuoanueckass KiacCU(pHUKAIUA 3JEMEHTOB. METaJIbl, HEMETaulbl, MeTauiousl. CBOHCTBA
METAJIJIOB M HEMETAIJIOB, OTIMYNE METAUIOB M HEMETAJUIOB JIPYT OT Apyra. 3aKOHOMEPHOCTH
U3MEHEHHUSI (PU3MYECKHX M XMMHYECKUX CBOKMCTB JJIEMEHTOB B Iepuojax W rpymmnax. Iie
HaxoasTcs ATH dneMeHTHl B Ilepuoaudeckoit cucteme (ymems 00BACHAMbG 3AKOHOMEPHOCMU

UBMEHEHUS).

17. [ToHsITHE O CTETICHN OKUCIICHUSI DIIEMEHTOB (yMemb onpedeinms CmeneHb OKUCIeHUS d1eMeHmd 6
coeouHeHuit).

18. IMoustie 0 XUMU4YECKOi cBsi3u. TepMmonuHamMuKa oOpa30BaHUs XMUMHYECKOH cBsi3u. [IpaBuiio

OKTCTA.
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Bunbr xuMudeckoi CBSI3U: MOHHAA, METalIndecKasi, KopajieHTHas. OCOOEHHOCTH OpraHU3aIiH
KaXJIOTO U3 BUJOB CBSI3H.

Mexanu3Mm o0pa30BaHHsT MOHHOW CBSI3H. DJIEKTPOCTATHUECKOE NPUOIIKEHHE TPH ONHCAHUH
MOHHOM cBs131. CBOMCTBA HOHHOM CBSI3U — HEHAIIPABIEHHOCTh M HEHACHIIIAEMOCTh. XapaKTepHbIE
CBOMCTBA COCIMHEHUH C HOHHOMU CBSA3BIO.

Kpurepun paznmuuaus KoBajdeHTHOW (TIONSAPHOM W HETOJSAPHOW) M MOHHOHM CBSI3ed — pazHHIIA
3NEKTPOOTPHLIATETILHOCTEH 3JIEeMEHTOB, o0pa3yloumx cBs3b. CTemeHb HOHHOCTH. Ywmemb
onpeoeisims Mun Cesa3u 8 COeOUHEHUSX.

OcCHOBHBIE XapaKTEPUCTUKH KOBAJICHTHOMN CBS3W: JJIMHA, dHEPTus (YyMeTh MOKa3aTh IUHY H
SHEPTUIO0 CBSI3M Ha DJHEPreTU4EeCKOM KpHBOM), Yroi CBA3M, JAWUIIOJBHBI MOMEHT CBSI3H.
Onpenenenus 3TUX XapaKTepUCTUK. B3auMOCBA3b JUIMHBI U S3HEPTUHU CBS3U.

MexaHn3MBl 00pa30BaHUS KOBAJICHTHOH CBS3M: OOMCHHBIM MEXaHHM3M. Yumemb 00vACHAMb
0OMEHHbIIL MEXAHUZM HA KOHKPEMHbIX MOJIEKYIAX U UOHAX.

MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW CBSA3M: JIOHOPHO-AaKIENTOPHBIH MeXaHu3M. Ywuems
00bACHAMb OOHOPHO-AKYENMOPHbIUL MEXAHUZM HA KOHKPEMHbIX MOJEKYAAX U UOHAX.

CBoiicTBa KOBAJIGHTHOW CBSI3W: HAIPaBIEHHOCTh, HACHIIAEMOCTh, IOJSIPHOCTB, JUIOJBHBIH
MOMEHT CBSI3H.

HacrlmaeMocTh KOBaJIEHTHOM CBSI3H, C Y€M CBI3aHO 3TO CBOMCTBO. OCOOEHHOCTH JIEMEHTOB 2-TO
U 3-1IepuOJI0B.

HanpaBneHHOCTh KOBaJIGHTHON CBSI3U: G- U T-CBsA3U. KpaTHOCTh KOBajeHTHOM cBsi3u. KpaTHOCTb
cBsizu B Motiekynax Nz u CO. Bimsinue crpoenust moniexyn N> u CO Ha ux cBolicTBa.
[TonsipHOCTE KOBaJICHTHOH CBsi3u. [lonsipHble U HEMOJSIpHBbIE KOBAJIEHTHBIC CBSI3U. JUMONBHBINA
MOMEHT CBSI3H (YMemb CPAGHUBAMb NOISPHOCMb CB53€ll).

Teopusi OTTaNKUBaHMSI DJICKTPOHHBIX Map BajeHTHBIX opoOutaneii (ODIIBO) — ocHOBHEIC
MOJIOKEHUSL.

I'eometpust mosiekyn tunia AB2, ABs, ABs, ABs, AB2E:, AB3E:, AB3E2: (ymems noxasame na
KOHKPEMHbIX NpumMepax).

JUmonsHBIi MOMEHT MOJIEKYIBI (YMemb Oonpedensms OUNOAbHbIL MOMEHM MONeKyavl O0Jis
npocmetiwux ciyuaes muna ABs, ABs, ABs, ABs, AB2E:, AB3E:, AB3E>:).

BnusiHne TeoMeTpHM MOJIEKYJbl Ha €€ MOJSPHOCTh (YMemb HpedcKazvléamv NOJAPHOCTD
MOAeKybl 01 npocmetiuiux cayiaee muna ABs, ABs, ABs, ABs, ABE:, AB3E:, AB3E>:).

BrusiHue HeNnoAeNeHHBIX 3JIEKTPOHHBIX Map Ha TEOMETPUIO MOJIEKYJIbl U BAJICHTHBII YIOJl MEXAY
CBSI3SIMU (YMemb 6blAa6isimby makue cumyayuu, suame npumepot ¢ moaexyiamu CHa, NHs u H,0).
BrnusiHre Heno ieneHHbIX ANEKTPOHHBIX Map Ha TUMOIBHBIH MOMEHT MOJIEKYJIIBI (Y Memb 8bla61AmMb
maxkue cumyayuu, snamo npumepwvl ¢ monexyramu NFz u NHs).

[TonsTHE 0 THOPUIM3ALMY ATOMHBIX opOuTaseii. Tumsl rubpuausanuu: Sp-, Sp>- sp-. 3uamo mun
cubpuouzayuu yeumpanvrnozo amoma oas monexyn BeCly, BFs, AlCls, CHa, NHs u H,O, NFs,
yMemb 0enamyb 8b1800bl 0 NOAAPHOCHIU MOAEKY HA OCHOBAHUU CIMPOEHUSI MOLEK)JIbl).
Meraumdeckast cBsf3b. OCOOEHHOCTH OpraHU3alMK METAIMYECKOW CBsI3M B KpuCTaLiax d-
aneMeHTOB. Brusinue d-opOuTtaseii Ha TeMiieparypy IiaBjieHUs. Y METh O0bSACHSATh TYTOIUIABKOCTh
Cr,Mou W.

Bonopomnas cBs3p. Mexanusm obOpazoBanus. llpuMepsl Moiekyn, criocoOHBIX 00pa3oBHIBATH
MEKMOJIEKYJISIpHbIE BOJOPOAHbBIE CBSI3U. BisHUE BOJOPOAHBIX CBA3EH HA CBOMCTBA COCAMHEHUN
(ymemov omeeuams na npakmuuecKue 60npPoCwHL).

Crnabple MEXMOIJIEKYJSIpHbIE B3aWMOJCWUCTBUS — WOH-JUIOJNBHBIE, CHIBI BaH-nep-Baanbca.
BimsiHue MUCTIEpCHOHHBIX CHJI HAa CBOMCTBA COEIWHEHHMHA M IIPOLIECCHl KOHJEHCAIMU (yMemb
omeeuams Ha NPAKMUYecKiue GONPochl).

Manﬂb 2 «Ocnosnuvle NPUHYUNBbL ONUCARUA XUMUYECKUX CUCMeEM U NPOMEKAHUSA XUMUYECKUX npoyeccoe
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I-i1 u 11-# 3aKOHBI TEPMOJUHAMUKHY, SHTAJBIHN XUMHUecKoil peakiun. [lorsTrue 06 sHTponmH.
DK30- ¥ 3HIOTEPMHUYECKHE pEeaKInu. TepMOXUMHUYECKIE YPaBHEHUSI.

Ouneprernueckue 3PPEKTs XUMUYECKUX PEaKIHH.

3akoH ['ecca u ero npumenenne. CTaHAapTHBIE SHTAIBIINN 00PA30BaHUS U CTOPAHUS XUMUYECKUX
coeqrHeHMH. TeroBbie 3P (EeKTh XUMUYECKUX B HPUIUKO-XUMHUECKUX MPOLECCOB (PACTBOPEHUS,
(ha30BBIX TIEPEXOJIOB H JIP.).

CaMonpon3BOJIbHBIE XUMUUYECKUE MPOLIECCHI, YCIOBHA UX MTPOTEKAHUS.
N300apHO-u30TepMUYUECKHil TTOTEHIHA. Y paBHeHue [ nO0ca.
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@DaKkTOpBl, OMPENENAIONINE HANpaBICHHE TMPOTEKAHWS XUMHYECKHX DPEaKIWid, BIUSHHUE
teMriepatypbl. OOpaTUMBIC 1 HEOOpATUMBIC PEAKITHH.

[NoHsiTHE XMMHUYECKOTO PABHOBECHS, €r0 KPUTCPUH, XUMUYECKOE PaBHOBECHE B Ta3000pa3HBIX
cucTeMax M pactBopax. KoHcTaHTa XUMUYECKOTO paBHOBECHS.

CMemieHrie XMMHYECKOTO DPABHOBECHS: BIMSHUE KOHIEHTPAIIUH, TEMIIEpaTypbl W IaBICHUS.
ITIpunmun Jle lartenbe.

[oHsiTHE CKOPOCTH XUMUYECKHUX PEAKIIHIA, KHHETUYECKOS YPAaBHECHHE XUMHUYECKOHN peaKIluy, 3aKOH
JIEHCTBYIONTNX Macc. 3aBUCUMOCTh CKOPOCTH XUMHYECKOH PEakIui OT KOHIIEHTPAITHH.

TIopsa0K U MOJIEKYISIPHOCTh XMMUYECKOM peakuny. MeToapl onpeeneH s MopsiiKa XUMAYECKON
peaxkuuu.

Bnusiaue TemnepaTypbl Ha CKOPOCTh XUMUYECKUX PEaKInil. YpaBHeHUEe AppeHuyca, €T0 aHAU3.
DHeprus aKTUBAIUH, CKOPOCTHIIUMUTHPYIOIIAS CTa U XUMUIECKON peakIlny.

["anpBaHWYECKHE DIIEMEHTHI Ha MTPUMEPE TaIbBAHUYECKOT0 AieMeHTa [lanmansa-SAkoou.
CraHgapTHBIC OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC TIOTCHITHAJIBI, METOBI UX OIPEICICHUS.
TepMoanHaMuKa B TaTbBaHMYECKUX dJIEMEHTaX, ypaBHeHne HepHera.

Pacuer D/]C rampBaHUYECKOTO 3JIEMECHTA.

TommuBHBIE 3JEMEHTHI, BUJBI, YCTPOWCTBO W TPUHIMI PAOOTHl HA NPUMEPE BOJOPOJHO-
KHCIIOPOTHOTO TOTLTUBHOTO AJieMeHTa. [IpenMyIiiecTBa u CII0)KHOCTH MCTIONB30BaHMSI TOTUTUBHBIX
AIIEMEHTOB.

AKKYMYJIATOPBI.

Mooyne 3 «llpuxnaousie acnexmol xumuu. PU3UKO-XuMU1ecKue npoyeccyl @ mexnocgepey
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Xumuueckue mporecckl W peakumn B arMmoctepe. Dortommccoumanus. Monuzanms.
PeaknmonHococoOHbIe YacTHIbl aTMOC(ephl. Peakiini HOHOB B aTMOcdepe.

Crparocdepnsbiii 030H. [{ukn Yenmena. KatamuTuueckue MUKIBI pa3pylICHUs CTPAToCHEPHOTO
030Ha. O30HOBBIN IIUT U O30HOBAS JBIPa.

[Ipupona n mpobnema mapHuKoBoro 3(dexra. IlapHuKoBeIe Ta3bl. BO3MOXHBIE TOCIEICTBUS
MApPHUKOBOTO d(pdeKxTa.

XUMHUYECKHUI COCTaB MPECHOM U OKEaHNYECKOM BOAbI. ['a30BbIil COCTaB OKEaHUYECKUX BOJI.
AHTpOTIOTEHHOE 3arpsi3HEHHEe BOJ MHPOBOTO OKeaHa. TpaHchopmaiusi ©  OMAacHOCTh
3arpsi3HUTENCH B rugpocdepe.

[pomueccr! TpanchopMalyy 3eMHOHM KOPBI MO/ JISHCTBUEM BHEIIHUX M BHYTPEHHUX (HaKTOPOB.
ANbTepHAaTHBHBIC UICTOYHUKH TOTUINBA. CHHTETUYECKOE JKUAKOE TOTLTMBO U OMOTOILIIMBO, METO/IbI
Y BBICOKOTEXHOJIOTHYECKHUE TTOIXO b K TIOTYYEHHIO OHOTOILINBA.

XWUMHUUECKHE OCHOBBI CO3/IaHUS HOBBIX (DYHKIIMOHAIBHBIX MaTepuaiioB. OCHOBHBIC TMOHSTHS:
®da30BBIE COCTOSIHHE BelIecTBa, (ha30BbIe paBHOBECHS U (Pa30BbIe epeXoabl. TBepIbie pacTBOPEI,
CILJIaBBI.

OYHKIUOHAIBHBIE W KOHCTPYKIMOHHBIE MaTepHallbl: NPUHIMIObBL MOJY4YeHUS U Au3aiiHa,
(u3nYecKre CBONCTBA U MPAKTHYECKUE TIPUMEHEHUSI.

Hanomarepuanbl: OCHOBHbIE TOHSTHS, pa3MepHble S((EKThl, peaKIHOHHAS CIOCOOHOCTE,
yTJIepoiHbIe HAHOMAaTepHaJbl, HAHOKATAIN3aTOPbl, HAHOKOMIIO3HTEHI.

Ilpumepuot 6unemos 011 KOII0OKEUYMOE:

Mooynw 1 «Cmpoenue sewecmea u KiacCuQurayust XUMuULeckux cOeOUHeHUuILy

Bapuanr 1

1. Kakoe MakcHMaIIbHOE YUCIIO DIEKTPOHOB MOXKET COJEPXKATh aTOM B SJICKTPOHHOM CJIOE C TIIABHBIM
KBaHTOBBIM YHCIIOM N = 47

2. Hanncatpb 35eKTpoHHBIE KOHQUTYpaLUH:

a) Sn, Sn*, Sn*"; 6) Mn, Mn?*; B) Cu, Cu?*; 1) S, S

3. Kak u3MeHsieTcs ¢ poCTOM MOPSAKOBOrO HOMEpAa 3HAYCHUE MEPBOTO MOTEHIHMAala MOHU3ALMU Y
3JIEMEHTOB BTOPOTO neproaa’?

4. Jla MexaHu3Ma oOpa3oBaHMsl KOBaJIeHTHOU CBsI3U. OOBSCHUTE MEXaHW3M O0pa30BaHUS YACTHIIBI
BHy . Kakoii aTOM W1 MOH CITy’KUT JOHOPOM JIEKTPOHHOW MaphI?



5. Ucnone3ys metom ODIIBO, onpenenute dpopmy monekyn AlCls u SFe. Kakoii Tun rubpumusarmn
coorsercTByeT AlCI3? SIBnsiercst i 9Ta MOIIEKyJIa MOIAPHON?

Bapmuanr 2

1. ¥ kakoro sieMeHTa HaYMHAET 3aIOJHAThCS MOaypoBeHb 4f? YV kakoro sjemMeHTa 3aBepIiacTcs
3aI0THEHNE 3TOTO TIOAYPOBHS?

2. Hammucathb 3eKTpOHHBIC KOH(UTYpALIUK:

a) V, V3 6) Ni, Ni#*, Ni®*; B) Cr, Cr**; 1) N, N*-.

3. s aToMa yriiepo/ia 3Ha4eHUs TTOCIeT0BATENbHBIX TTOTEHIAIOB HOHU3AINH COCTaBIOT (B B): 11
=11,3; 1, =24,4; 13 = 47,9; 14 = 64; 15 = 392. OOBACHUTH: a) X0/ U3MECHCHUS TIOTEHIIMAJIOB HOHU3AIIH; 0)
YeM BBI3BaH PE3KHii CKauoK mpu nepexone oT ls k Is?

4. Dueprus nucconmarnmu Monekydl N2 m CO coorBerctBeHHO paBHa 945 u 1071 k/lx/Momb.
OO0BsicHUTE 0JIM30CTh ITUX 3HAUCHUM C TOYKH 3PCHUS MEXaHU3MOB 00pa30BaHus KOBaJICHTHOH cBs3u B N2
u CO.

5. Ucnone3ys meton ODIIBO, onpenenure dopmy Mmonekya SO2 u CO,. CpaBHUTE IUTOIBHBIC
MOMEHTBI STHX MOJIEKYIL.

BapuanT 3

1. OnpenenuTe YUCIIO ATOMHBIX OpOUTAICH U MAKCUMAJILHOE YHCIIO0 3JISKTPOHOB HA HUX, €CJIH 33 aHbl
CIIeTyIOIIHe 3HAYEHHS KBAaHTOBBIX yncen: a) N =4,1=3;6)n=6,1=0.

2. Hammucatp anekTpoHHBIE KOHGUTYpAITUH:

a) Fe, Fe?*, Fe%; 6) Zn, Zn%"; B) Cu, Cu?; 1) I, I,

3. Kakoii u3 211eMeHTOB MMeeT HauboJIbiee cpoacTBoO K anekTpony: He, K, Co, S, CI?

4. Ompenenurte TUN CBs3u B cuenyromux coenurenusx: COz, CHs, HCI, Naw, MgCly, Br..
[Ipoananusupyiite xumudeckue cs3u B coenuneHusx HCl u MgCl,. Uem oOycioBiieHa cBs3b MEXIY
JJIEMEHTaMH B KaXX/IOM U3 clly4aeB?

5. Ucnonp3ys metog ODIIBO, onpenenute popmy monexyn BFs m NHz. B kakoit monekyne — BFz nmm
NH3 — 3HayeHnne AUMOIBLHOro MoMeHTa 0obie. OTBET 0OBACHUTE.

Bapuanr 4

1. Cpenu MpHUBEICHHBIX HIDKE AJIEKTPOHHBIX KOHPHUTYpanuil yKa)KUTe HEBO3MOXHBIC U OOBSICHUTE
NpUUKMHY HEBO3MOKHOCTH MX peanusanuu: a) 2p*; 6) 3f'2; B) 3p®; r) 2s%; n) 4d*.

2. Hamucathb 3eKTpOHHBIE KOH(UTYpaLIUK:

a) Au, Au*, Au**; 6) Fe, Fe?*; B) Pb, Pb?*; r) Cl, CI-.

3. OrpaHuyMBIIUCH TOJILKO MH(pOpMaNyell O MOJOKEHUU DJIEMEHTOB B IEPHOJMYECKON TabiuIle,
PacIoIOKHUTE B ITOCIIEIOBATEILHOCTH BO3PACTAHMS 3JIEKTPOOTPUIIATENBLHOCTH Clieayrotue smemenTsl: Cl,
P, Mg, Cs, O.

4. Ompenenurte THIT CBSI3H B Clieaytonmx coequaenusx: a) csa3b SiSi B ClsSiSiCls; 6) ces3b SiCl B
ClsSiSiCls; B) cBa3p CaF B CaFy; 1) cBa3bp CS B CS,. JIng NOSIPHBIX KOBAJCHTHBIX CBA3EH YKAKHUTE
HaMpaBJICHUE CMEIICHUS OOIIeH 3MeKTpoHHOM mapel. Kakoil BennunHON XapakTepu3yeTcsl MOSPHOCTh
KOBAJIGHTHOMH cBsi3U?

5. HUcnonezys wmeron ODIIIBO, ompenenute ¢opmy wmomekyn NHz u HyO. Kakum trmom
rUOpUIN3alMY OMUCHIBACTCS 00pa30BaHue ATHX MOJIeKyJ1? B kakol U3 MOJICKYJT BAJICHTHBIH yroj 00Jibiie?

Moayﬂb 2 «OcHosHble npuryuUnsl ONUCAHUA XUMUYECKUX CUCMEM U NPOMEKAHUS XUMUYECKUX NPOYUECCOB»

Bapuanr 1

1. CranpaptHas sutanbius obpaszoBanus Boabl AH o6y (H2Ox) paBHa -286 kJ[k/MOmb, a SHTANBITNS
mnasienns abaa AH , (H20 ) paBaa 6,01 xJI/Mo1b. Brauciure cTaHaapTHYIO SHTATBITHIO 00pa30BaHUs
HZO(K).

2. Kax m3menutbcst ckopoctb peakiuu 2NOr) + Oar) — 2NOyr), eciiu yBeHUYHUTh 1aBICHUE B CUCTEME
B 3 paza?

3. PaBroBecwue B cucteme Ha(r) + Io(r) — 2HI(r) ycTaHOBHIIOCH PH CIEAYIONIMX KOHIIeHTpanusx: [Hz]
= 0,025 momw/m, [I2] = 0,005 mone/a u [HI] = 0,09 moss/n. Onipenenutb NCXOAHBIE KOHIIEHTPAIIUHN oA U
BOJIOPO/IA.

4. \ns raneBanmueckoro snementa: (-) Pt | Fe¥*, Fe?* || Ag'| Ag (+)



EOAg+/Ag = 0,80 B, EO;:e3+/|:e2Jr = 0,77 B

a) paccumnTaiite ctagnaptHyro JJ]C 31eMeHTa U OIICHUTE KOHCTAHTY PABHOBECHS;

0) Berunciure DJ1C sneMeHTa U ONpeAenTe HAIIPaBJICHUE PEaKIluy, IPOTEKAOIIeH B HEM, €CITH
aag=1M; ar*'= 1 M; are?* = 0,01 M

Bapwmant 2
1. Onpenenuth cTaHIapTHOE M3MEHEHNE YHTATBITHH AH 98 peakiTiy ropeHmst MeTaHa:
CHyry + 2051— COxry + 2H20yy,
eciu sHTANbnUU oopaszoBanust COyr), H2Ow n CH4r)y paBHBI coorBercTBeHHO -393,5, -241,8 m -74,9
KJI>k/MOJITB.

2. KoHCTaHTa CKOPOCTH PEaKIUU Pa3jloKeHHsl HEKOTOporo BemiecTsa pasHa 2,80x10° nvm®/(Monbxc)
npu 30°C u 1,38x102 nm®/(monbxc) mpu 50°C. HaiiTh 5HEPrUIO aKTUBALMKM M MPEISKCIIOHEHIMATbHBINA
MHOKUTEIb A NI TJAaHHOW peaKIluu.

3. BBIUHCTHUTE TEMIIEpaTypy, IPU KOTOpoi KoHcTaHTa paBHOBecHs peakiuu 2NOxqy <> N2Oyry paBHa
equnauie. M3menenusmu AH® u AS® ¢ temnepatypoii mpeHeOpeub. B kakoM HarpaBlIEHUM CMECTHTHCS
paBHOBECHE NIPU TeMIIepaType 0oJiee HU3KOMU, UeM HaiiileHHas ?

AH’ 56p. (NOyry) = 33,5 xJlx/mMonb, AS® (NOxyry) = 240,2 JTx/(MonbxK), AH' osp. (N204ry) = 9,6 xJIx/MOB,
AS® (N2Os(r) = 303,8 JIx/(moabxK).
4. [lns ranpBanmgeckoro snementa: (-) Pt | Sn**, Sn?* || Fe®', Fe?* | Pt (+)
E°sn**/zn?" = 0,15 B, E°%>*/re?* = 0,77 B
a) paccumutaiite crannaptayio JJ[C 311eMeHTa U OLIeHUTE KOHCTAHTY PaBHOBECHS;
0) Berumciure DJIC 37eMeHTa M ONpEACTUTE HANpPaBiICHHE PEaKIMM, MPOTEKAroIIed B HEM, €CIU
AKTUBHOCTH BCEX MOHOB PaBHHI 1.

BapuanT 3

1. BeuucnuTe CTaHAAPTHYIO DHTAJIBIHNIO 00pa3oBaHUs Tra3oo0paszHoro ceposogopoma H»Sq), ecmu
cTaHmapTHble dHTanbINH o0pasoBanus HoOn) u SOy paBHBI cooTBETCTBEHHO -242 1 -297 k/[x/Momb, a
TIpH Croparud ofHoro Mot HoS(y ¢ obpazoBanmem SO,y Beinesercs 517 x/x Tera.

2. ITpu remnepatype 10°C koHCcTaHTa cCKOpOoCcTH peakimu Broporo nopsiaka: 2NOBry— 2NOg) + By
pasaa 0,80 n/(Mombxc). Hawampnas konnentpanus [NOBr]o = 0,072 wmonb/n. Beramciaure mepuon
nomynpespamiernst NOBr u konnenTparuto NOBr gepes 22 c.

3. Ilpu remnepatype 375 °C B cocyzne eMKocThoO 3,75 11 B Hauaje peakuuu coaepxkainock 0,351 momb
N2; 3,67x10% mons Hz 1 7,51x10* mons NHs. Koncranra pasroecust Kc s peakiuu Nogy + 3Haq) <>
2NH3¢) mpu manHO#M Temriepatype paBHa 1,2. OmpenennTe, HAXOAUTCS JIU Ta30Basi CMECh B COCTOSIHUM
paBHOBecHs. Ecin 3T0 He BBITIONHSETCS, PEICKKUTE HANIPABICHUE CMEILICHHSI PABHOBECHSL.

4. s ransBaHmueckoro iaeMenra: (—) Ni | Ni2* || Sn? | Sn (+)

EoNi2+/Ni = -0,257 B, E05n2+/5n = -0,137 B
a) BBIYMCIUTE E° 17151 3TOro rajibBaHMYECKOro 3J1EMEHTa;
0) BerunciuTe E 115 5TOTO rajhBaHUYECKOTO DJIEMEHTA B CISAYIONIUX YCIOBHIX:
a2+ = 1 Mosb/11; ag 2+ = 10 moms/m.

Bapuanr 4
1. Onpenenute CTaHAAPTHYIO SHTAIBIHIO oOpa3oBaHus Toko3bl CgH120s, eciu cranmapTHbIC
SHTANBIIUKM CTOpaHus TpaduTa, BOJAOPOJA W TIIFOKO3Bl PaBHBI COOTBeTCTBeHHO -394, -286 m -2600
kJ>x/Monb.

2. Tnst peaxiurt NOgy + Clygy — NOCly + Cly onpenenesbl 3HaueHuss KOHCTAHT CKOPOCTH TIPH ABYX
temneparypax: Ki = 35,6 1/(monbxc) pu T1 =280 °C u k2 = 67,9 1/(monbxc) npu T2 = 300 °C. Beraucnure
SHEPIHIO aKTHUBAIIMY U 3HAYEHHE KOHCTAHTHI CKOpocTH peakiun Kz mpu Tz =290 °C.

3. CranmapTHoe u3MeHeHue saeprun [ uboca st peakumu A + B <> AB nipu 298 K paBHo -8 kJ[»/MO1b.
Hauvanbubie koHueHTpanuu BemecTB A u B paBusl 1 monw/n. Haiitm KoHCTaHTy paBHOBecHS U
paBHOBECHBIE KOHIIEHTpanuu A, B u AB.

4. TanpBaHUYECKUIA 3JIEMEHT COCTOUT M3 METaUTMYECKOro IWHKA, morpyxenHoro B 0,1 M pactBop
HUTpaTa IMHKA, © METAJTMYECKOT0 CBUHIIA, orpykeHHoro B 0,02 M pacTBop HUTpara CBUHIIA.

E°zn?*/zn = -0,76 B, E°p?*/pp = -0,13 B
a) paccuntaiite cranaaptHyio 3/C sneMeHTa 1 OLIEHUTE KOHCTAaHTy PaBHOBECHS;



0) Beruuciute DJ1C 251eMeHTa U OTIpeIeINTE HAMpPaBICHUE PEAKITHH, TIPOTEKAOIICH B HEM.

Ilpumepnvie memol peghepamog:

11.
12.

13.

14.

15.

16.

17.

18.
19.

20.
21.

Xumuueckue npoOieMsl HepepadoTKH MIPOLYKTOB BO3OOHOBIIEMBIX IPUPOIHBIX PECYPCOB.
AnbTepHaTUBHbIE HICTOUYHUKH TOIUINBA. CHHTETHYECKOE J)KUAKOE TOIIMBO U OMOTOIIIMBO, METOBI
Y BBICOKOTEXHOJIOTMYECKHUE MTOIXO0/AbI K MOTY4EHUI0 OMOTOILIHBA.

PakeTHbIe TOMIMBA: THIIBI 1 XUMHYECKHIA COCTAB.

OyHKIMOHATBHBIE MaTepuallbl: CUCTEMaTHKa M Kiaccu(UKalus IO COCTaBy, CTPYKType U
(GYHKIMOHAIBHBIM CBOMCTBaM, NMPUHLMIBI MOJY4YeHUS WM Ou3aiiHa, (us3ndeckue cBoiicTBa U
NPaKTUYECKUE TPUMEHEHUSI.

KoHcTpyKIMOHHBIE MaTepuanbl M KOMIIO3MTBL: OTIMYUTEIbHbIE OCOOCHHOCTH, OCHOBHBIE
KPUTEPHUHU KauecTBa, MEXaHUYECKUE CBOMCTRA.

I'uGpuanbie Matepuanbl: NPUPOAHBIE M HCKYCCTBEHHBIE THOPHIHBIC MaTepHajbl, OCHOBHBIE
MOJXO0/IbI K HOIYYEHHIO U 00J1aCTH IPUMEHEHHUS.

Hanomarepuanbl: OCHOBHBIE MOHATHS, pasMepHble 3((eKThl, peakIuoHHAs CIIOCOOHOCTS,
HAHOKATaJIN3aTOPbl, HAHOKOMIIO3UTHI.

BbruodunbHOCTE ¥ TeXHOPUIBHOCTH XUMHUUECKUX DJIEMEHTOB.

[ToBenenne 3arpsi3HuTeneld  (KCEHOOMOTHKOB) KakK — CIOXKHBIA — MPOIECC  XMUMHUYECKOro
B3aUMOJICHCTBUS UX C KOMIIOHEHTaMH OKPY>KaloIIel Cpeibl.

I'eocdepsr 3emmu. CtpoeHue, CBONWCTBA, AU QepeHINaNNs BEIECTBa, IUTAHeTAPHbIN METa00IN3M.
3aKoHBI AeaTenbHOCTH Onochepbl U pa3BuTHs TexHochepsl. ToTanbHOCTE CBs3el B MpUPOAE U
TexHocgepe.

4. IlepeyeHb THUNOBBLIX BONPOCOB WM TeM [JI1 NpPOBeAeHHS MPOMEXKYTOYHOH AaTTeCTANUHU
00y4yaruuxcs Mo UTOraM o0y4eHust

1.

o gk~ wd

o N

10.

11.
12.

13.

14.
15.

16.
17.

BemiectBa mpocThie U CHOXHBIE. ATperaTHble COCTOSHHSI BELIECTBA. DJIEMEHThI, COCOUHECHUS,
CMECH.

Xumudeckue (HOpMYIIbI, MOHIATHAE MOJIS.

OTHOCHUTENbHASI aTOMHAs Macca.

OCHOBHBIE THITHI XUMHUYECKUX PEAKIIUN, IPUMEPHI.

CTexuoMeTpust XUMHUYIECKUX PEaAKITHHA.

OcHOBHBIE TIPEACTaBICHUS 00 JJIEKTPOHHOM CTPOSHUU aTOMa: KBAHTOBHIE YHCIIA U ATOMHBIC
opouTanu, GOpPMbI ATOMHBIX OPOUTAJICH.

DNeKTpOHHBIE KOH(PHUTYpAIi AaTOMOB: TIpaBUJIa 3aIOJTHEHUS JIEKTPOHHBIX 000I0YEK.
[lepnoanyHOCTH CBOMCTB 3JIEMEHTOB U UX COEAMHEHU: Tepuoanyeckas cucreMa sneMmenTon .M.
MengeneeBa, OCHOBHasi MH(pOpPMAIH, CONIEpKaIIascs B HEW, CBI3b NMEPUOAUYECKON CHCTEMBI
3JIEMEHTOB CO CTPOECHUEM aTOMOB.

[MeproanuHOCTh (U3UYSCKUX CBOMCTB 3JCMCHTOB: aTOMHBIC W HOHHBIC PaIUyChl, SHEPTHUS
MOHU3AIIMY aTOMa M CPOJICTBO K AJIEKTPOHY. DIIEKTPOOTPHUIIATEIIBHOCTS.

[lepuonaunueckass  kimacCHUUKAIMs  3JIEMEHTOB:  METaJUlbl, HEMETAJIbl,  METAJIOUJIBI.
[TeproaMYHOCTH XUMUYECKHUX CBOMCTB AJIEMEHTOB M UX COEIMHEHUI: OCHOBHBIE 3aKOHOMEPHOCTH.
[ToHsITHE O CTENEHU OKUCIIEHUSI 3JIEMEHTOB, YCTOMUMBbBIE CTENIEHN OKUCIICHUS.

Buapl xuMu4eckod CBSI3UM: HMOHHAs, MeETaUIMuecKasi, KoBajeHTHas. CBOWCTBa BEIIECTB U
MaTepHaIOB C PA3IUYHBIM TUIIOM XUMHUYECKOU CBSI3U.

Mexanu3mbl 00pa30BaHMsI MU OCHOBHBIE XapaKTEPUCTHKH KOBAJICHTHOW CBSI3M (IUIMHA, SHEPTHS,
YTOJ CBSI3H, JUTIOJIBHBIN MOMEHT CBSI3H).

Crenmdudeckre CBOMCTBA KOBAJCHTHON CBS3M — HACKHIIIAEMOCTh ¥ HAIIPABJICHHOCTb.

Teopusi OTTaTKMBaHUS AJIEKTPOHHBIX TMap BaleHTHBIX opOutaneit (OOIIBO). DnemenTtsr MeTona
BaJICHTHBIX CBS3€H: OHATHE O THOPHUIN3AIMH ATOMHBIX OPOUTAJICH.

IlonsipHble U HEMOSPHBIE MOJICKYJIBL, JUMOJbHBI MOMEHT MOJICKYJIBI.

BonoposHas cBsi3b 1 criadbie MEXMOJICKYISPHBIC B3aNMOCHCTBYSI.
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OCHOBHBIE KJIACCHI HEOPIaHUYECKUX COCAMHEHHUN: OKCUIIBI, TUAPOKCUABI, KUCIIOTHI, COJIH.
OCHOBHBIE KJIACCHI OPIaHUYECKUX COEAMHEHHH.

I-i1 u 1I-if 3aKOHBI TEPMOIMHAMHUKH, SHTATBINSI XUMHYECKON peakiiui. IloHsTre 06 SHTpOIHH.
DK30- ¥ PHIOTEPMHUYECKHE peaknnd. TepMOXUMUIECKre ypaBHeHHs. JHepreTuaeckue dh(eKTo
XUMHYECKUX PEaKIUil.

3akoH ['ecca u ero npumenenne. CTaHAapTHBIC SHTAIBIIMK 0OPA30BaHUS U CTOPAHUS XUMUYECKUX
coeauHeHni. TernnoBbie 3QPEeKTH XUMUUECKUX U (PU3UKO-XUMHUUECKUX MPOLECCOB (PacCTBOPEHUS,
(ha30BBIX TIEPEXOJIOB U JIp.).

CaMoOIpou3BOJIbHEIE  XMMHYECKHE IPOIECChl, YCIOBHA HMX MNpoTekaHus. M3obapHo-
M30TEePMHUYECKUH ToTeHInan. Y pasaenne [ mooca.

@DakTophl, ONpEeNeNAIONINE HalpaBleHHE MPOTEKAHUS XMMHYECKUX PEaKUui, BIMSHHE
temmeparypsl. OOpaTHMbIe 1 HEOOPATUMBIE PEAKIIHH.

[lonATHE XMMHYECKOTO PAaBHOBECHS, €r0 KPUTEPHUU, XMMUYECKOE PAaBHOBECHUE B Ia3000pa3HBIX
cUCTeMax M pacTBopax. KoHCTaHTa XMMHUYECKOTO PaBHOBECHS.

CMmenieHre XMMHYECKOTO DPABHOBECHS: BIIMSHUE KOHLEHTPALMH, TEMIEpaTyphl U JABJICHHUS.
ITpunnun Jle Ilarense.

IloHsTHE CKOPOCTH XUMHUYECKHUX PEAKIINN, KHHETHYECKOE YpaBHEHHE XUMHUUECKOH peakliiu, 3aK0H
JEUCTBYIOIIUX MacC. 3aBUCUMOCTb CKOPOCTH XUMUYECKOHN peakIK OT KOHLEHTPALUU.
KoHcTanTa CKOpOCTH XMMHUYECKON PEeaKkLUry, MOPAIOK U MOJIEKYJISIPHOCTh XMMUYECKOHW peaKInu.
Mertoapl onpeneneHus NopsiAka XUMHUUECKOW peakLUu.

BrmsiHue Temmepatypbl Ha CKOPOCTh XUMHUYECKUX PEaKIiil. Y paBHeHHE AppeHuyca, ero aHalu3.
OHeprus akTUBAIUH, CKOPOCTHIUMHUTHPYIONIAS CTaIUs XUMUYECKON peaklny.

Karanusarops! u katanus.

Baxneitmue OKHUCIIUTENN u BOCCTaHOBUTEIH. OKHCAUTETHHO-BOCCTAHOBUTEIbHAS
I[BOﬁCTBCHHOCTI). OKHUCIUTENBHO-BOCCTAHOBUTEIIHLHBIE PCaKIUU B JICKTPOXUMUYCCKUX CUCTEMAX.
l'anpBanmdYeckne »dIeMEHTHI Ha TpUMEpe TallbBaHWYecKoro osnemeHTa Jlanmamns-SAxoOu.
CranzapTHbIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC TOTEHIIUANbI, METOBI UX ONIPEEIICHHUS.
TepmonvHaMuKka B TrajJbBaHUYECKHX dJIeMeHTax, ypaBHeHue Hepucra. Pacuer 3JC
rajJbBaHMYECKOTO JIEMEHTA.

TomuBHBIE 3JEMEHTHI, BUJBI, YCTPOWCTBO W TPUHIMI PAOOTHl HA MPUMEpPE BOJOPOJHO-
KHCJIOPOJHOTO TOTIJIUBHOTO 3JIeMeHTa. [IpenmyIiiecTBa u ClI0)KHOCTH MCTIOB30BaHMS TOTUTMBHBIX
3JIEMEHTOB.

AKKYMYJITOPBI.

Xumuueckast Kopposusi. DIEKTPOXUMHYECKas KOPPO3usl. 3alUuTa MaTepHaIoB OT KOPPO3HUH.
IToHsTHE BMEKTPOIN3A U MPAKTUUECKUE TPUMEHEHUS SIEKTPOXUMUIECKUX POLIECCOB.
Oprannueckue noiauMepsl. [Ipumepsr nonmumepos. Monekyisipaas macca noauMepoB. OCHOBHBIE
CBOWCTBA (PU3MKO-XMMUYECKHE CBOMCTBA IOIUMEPOB.

BI/IOHOJII/IMepr " X NPUPOJHBIC ChIPbEBbIC HCTOUYHUKH.

CrpykTypa, U3NKO-XMMHUYECKHE CBOMCTBA MOJHCaXapu0B. MeTo/Ibl UCCIeJOBaHUs CTPYKTYPHI
U CBOMCTB nojimcaxapmuaoB, HalIpaBJICHUSA IIPAKTUYCCKOT'O UCITI0JIb30BAHU .

Xumuueckue mporecckl W peakuud B arMoctepe. Dortommcconmanus. Monuzanus.
PeakumonHocnocoOHble yacTUIbl atMochepsl. Peakunu noHOB B aTMocdepe.

Crparoctepnsiii 030H. Llukn Yenmena. Katanurnueckue MUKIBI pa3pywleHus cTpaTochepHOro
030Ha. O30HOBBIN LIUT U 030HOBAS ABIPA.

[Ipupoga u npobnema napauxoBoro 3¢ddekra. IlapHukoBbie rassl. Bo3MoKHBIE MOCIEICTBHS
MapHUKOBOTO A deKTa.

XUMHUYECKUI COCTaB MPECHON U OKEaHUYECKOM BOJIbI. ['a30BBIi cOCTaB OKEAHUYECKUX BOJI.
AHTpONIOTEHHOE  3arpsi3HEHHE BOJ MHPOBOTO OKeaHa. [TpaHchopmanus ©  OMACHOCTb
3arpsisHuTeneit B ruapocdepe.

[Iponeccr TpancopMayy 3eMHOM KOPBI 110J1 ISHCTBUEM BHEIIHUX U BHYTPEHHUX (aKTOPOB.
AJbTepHAaTUBHBIE HICTOYHUKH TOIUTHMBA. CHHTETHYECKOE KUAKOE TOIIMBO U OMOTOIIIMBO, METOBI
Y BBICOKOTEXHOJIOTMYECKUE MOIXO0/bI K MOTYYEHUIO OHOTOILINBA.



48. XuMHu4ecKkre OCHOBBI CO3JIaHWS HOBBIX (DYHKIIMOHAIBHBIX MaTepuanoB. OCHOBHBIC TOHSTHS:
®daz30BbIe COCTOSIHUE BElIeCTBa, (ha30Bbie paBHOBECHS U (a30Bbie Mepexoibl. TBepbie pacTBOPEI,

CILJIaBEI.

49. OyHKIMOHATIPHBIE W KOHCTPYKIIMOHHBIC MATEpHANbl: MPHHIUIbBI TMOTYYCHUS W JHu3aiiHa,
(hn3mueckre CBONWCTBA M MMPAKTHYECKHE IPUMEHEHHSL.

50. Hanomatepuanpl: OCHOBHBIC TOHSTHS, pa3MepHblE ASPQEKTHl, pPeaKUUOHHas CIOCOOHOCTD,
YTJIEpOAHbIE HAHOMATEPHaJIbl, HAHOKATAIN3ATOPbl, HAHOKOMIIO3HTHI.

Kpumepuu oyenueanus:

Orenka

basier

Kpurepuu

O1ianyHo

10

- CHUCTEeMaTH3UpPOBaHHbIC, TNyOOKHWE M TMOJHbIE 3HAHUS MO BCEM
paszzienaM y4eOHOW MpOrpamMMBbl, a TaKKe 10 OCHOBHBIM BOIIPOCAM,
BBIXOJIALLUM 3a €€ MPEEIIbl;

- TOYHOE HMCMOJIb30BaHUE HAYYHON TEPMHHOJOTUU (B TOM YHUCIIEC HA
MHOCTPAaHHOM  SI3bIKE€), CTHJIUCTUYECKH TPAMOTHOE, JIOTUYECKH
MPAaBUJIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

- 6e3yInpedHoe BIaJIicHHe NHCTPYMEHTapHeM y4eOHOU JUCHUIUIHHBI,
yMeHHe ero 3Q¢GEeKTUBHO HCIIOIB30BaTh B MOCTAHOBKE W PEHICHHUH
HAyYHBIX U MPOPECCHOHANBHBIX 3a/1a4;

- BBIPKEHHAsI CIOCOOHOCTh CaMOCTOSITEJIBHO M TBOPUYECKH PEIlaTh
CJIOKHBIE TIPOOJIEMBI B HECTAaHAAPTHON CUTYAIUU;

- TOJIHOE M TJyOOKO€ YCBOCHHE OCHOBHOW M JOMOJHUTEIHHOU
JIATEPATypBHl, PEKOMEHIOBAaHHOM yueOHOI porpaMMoun
JIACLIUIUIUHBI;

- YMEHUE OPUEHTUPOBATHCS B TEOPUAX, KOHIEIIUAX U HAIIPABICHUAIX
[0 M3Yy4aeMOM JUCLMUIUIMHE M JaBaThb UM KPUTUYECKYIO OLICHKY,
MCII0JIb30BaTh HAYYHbIE JOCTUKEHHUS IPYTUX TUCLMILINH;

- TBOpYECKas CaMOCTOsiITelbHAs paboTa Ha MPAKTHYECKUX,
1ab0paTOpHBIX  3aHATHSX, AKTUBHOE Yy4YacTHE B TPYIMIOBBIX
00CYXICHUSX, BBICOKHI YPOBEHB KYJIbTYPhI HCTIOJTHEHUS 3a/IaHH.

- CHCTEeMaTH3UpPOBaHHbIC, ITYOOKHE M TOJHBIE 3HAHUSA IO BCEM
paszzenaM yuyeOHON IpOrpaMMBl;

- TOYHOE HCIIOJIb30BaHUE HAyYHOH TEPMHMHOJIOTUH (B TOM YMCJE Ha
MHOCTPAaHHOM  SI3bIKE€), CTWJIUCTUYECKH T'PAMOTHOE, JIOTUYECKHU
IIPABWJIBHOE U3JI0KEHHUE OTBETA HA BOIPOCHI;

- BJIaJICHUE MHCTPYMEHTapHeM y4eOHOM NHCUUIUIMHBI, YMEHHUE €ro
3 PEKTUBHO HUCIOJIB30BaTh B MOCTAHOBKE M PEIIEHUH HAYYHBIX U
po)eCCHOHANIBHBIX 337124,

- CHOCOOHOCTh CaMOCTOSITEIbHO M TBOPYECKHM pELIaTh CIIOKHBIE
npoOsieMbl B HECTaHJAPTHOM CHUTyallUM B paMKax Yy4eOHOH
IIPOrpaMMBbl, TIOJHOE€ YCBOCHHME OCHOBHOW M JOIOJIHUTEIBHON
JIATEPATYPHI, PEKOMEHIOBAHHOM y4aeOHOMH MPOTPaMMOt
JUCLIUIIIVHBI,

- YMEHHUE OpPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLEMLHUAX M
HaIpaBJIEHUAX IO HW3y4aeMOM JUCHMIUIMHE W JaBaTb UM
KPUTHYECKYIO OIICHKY;

- caMocTosTelbHas paboTa Ha TNPAKTHUYECKUX, JabOpaTOPHBIX
3aHATHSX, TBOPUECKOE YUacTHE B TPYIIOBBIX OOCYKICHHSIX, BEICOKUN
YPOBEHB KYJIBTYpPbI HCIIOJIHEHHUS 33 JaHUM.

- CHUCTEeMaTH3UpPOBaHHbIE, TNyOOKHWE M TOJHbIE 3HAHUS MO BCEM
MOCTaBJIEHHBIM BOIIPOCaM B 00beMe yUeOHOH MporpaMmbl;




- HUCNOJb30BaHUE HAYYHOM TEPMUHOJOTMM, CTUIMCTUYECKU
IPaMOTHOE, JIOTUYECKH MPABHIBHOE U3JI0KEHUE OTBETA HAa BOIPOCHI,
YMEHHUE J1e1aTh 000CHOBAHHBIE BBIBO/IbI;

- BJIaJICHUE WHCTPYMEHTapUeM YYeOHOH NUCIMILIMHBI (METOAaMHU
KOMIIJIEKCHOI'O aHAJIN3a, TEXHUKOW MH(OPMAIIMOHHBIX TEXHOJIOIUIA),
YMEHHUE €ro HUCIOJIb30BaTh B IOCTAHOBKE M PEUICHUU HAYYHBIX H
npoeCCHOHATIBHBIX 3a/1a4; CIIOCOOHOCTh CaMOCTOSITENbHO pPELIaTh
CJIO’KHBIE TPOOJIEMBI B paMKax y4yeOHOM MporpamMMmel;

- YCBOGHME OCHOBHOM M  JONOJHHUTEIbHOH  JHUTEpaTyphl,
PEKOMEHI0BaHHOH Y4eOHON MPOrpaMMOii TUCIIUTUIMHBL,

- YMEHHE OpPUEHTHUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLENIUAX U
HANpaBJICHUSAX 10 UW3y4yaeMOH JMCUMIUIMHE U JaBaTh UM
KPUTUYECKYIO OLIEHKY C MO3MLUN rOCY1apCTBEHHONW MAE0JIOruu (110
JUCLIUTUTMHAM COIIMAIbHO-TYMaHUTAPHOTO [TUKIIA);

- aKTMBHasg CaMOCTOSITE€IbHAas paboTa Ha  MPAKTUYECKUX,
71a00paTOPHBIX 3aHATHAX, CUCTEMAaTHYECKOE yJacThUEe B IPYIIOBBIX
00CYX/IEHUSIX, BBICOKUI YPOBEHb KYJIBTYpbl UCIIOJIHEHUS 3aJIJaHHH.

Xopomio

- CHUCTEMaTH3UPOBAaHHbIE, TNyOOKHWE M IOJHbIE 3HAHUS [0 BCEM
paszenaM yuyeOHOM porpamMmmsl;

- HCMOJIb30BaHME HAYYHOM TEPMHUHOJIOIMM (B TOM 4YHCIE Ha
MHOCTPAHHOM SI3bIKE), JIMHIBUCTUYECKH M JIOTUYECKU IPaBHIBHOE
U3JI0’)KEHUE OTBETa HAa BOIPOCHl, YMEHHUE JeJaTb OOOCHOBaHHbIE
BBIBO/IBI;

- BJaJICHUE MHCTPYMEHTapUeM y4eOHOM IMCUUIUIMHBI, YMEHHUE €ro
UCIIOJB30BaTh B  IIOCTAHOBKE M  PEUICHMM  HAY4YHbIX U
po)eCCHOHANIBHBIX 337124,

- YCBOCHME OCHOBHOM U  JIOIOJHUTEIBHOM  JINTEPATYpHI,
PEKOMEHI0BAaHHOW yueOHOW MPOrpaMMOil IUCLUILINHBI;

- YMEHHE OpPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLENLUAX
HAlpaBJIEHUSAX MO0 HU3yYyaeMOW JUCHMIUIMHE W JaBaTb UM
KPUTHYECKYIO OLICHKY;

- camocrosiTelibHasg padoTa Ha MPAKTUYECKUX, J1abOpaTOPHBIX
3aHATHUSX, y4acTHE B TPYIIOBBIX OOCYXIEHHSX, BBICOKUN YpOBEHb
KYJIbTYpPbl UCIIOJTHEHMSI 3a/1aHUH.

- JIOCTaTOYHO IOJIHBIE U CHUCTEMAaTU3MPOBAaHHBIE 3HAHUS B 00bEMe
y4eOHOI MPOrpaMMBbl;

- WCIIONB30BaHME  HEOOXOAMMOM  HaydyHOM  TEpPMUHOJIOTHUH,
CTHJINCTUYECKH TPAMOTHOE, JIOTUYECKH MpPaBWIIBHOE H3JI0KEHUE
OTBETa Ha BONPOCHI, yMEHUE JIeJIaTh 000CHOBAHHBIE BHIBO/IBI,

- BJaJIeHUE MHCTPYMEHTapueM y4eOHON TUCIUIUIMHBI, YMEHHUE €ro
UCMOJIb30BaTh B PEIIEHUM Y4YEeOHBIX M MPO(ECCHOHANBHBIX 3aj]ad;
CIIOCOOHOCTh CAMOCTOATEIBHO NPUMEHATHh THUIIOBBIE pEIIEHUs B
paMKax y4eOHOU mporpaMMsl;

- YCBOGHHE OCHOBHOW JUTEpaTyphbl, PEKOMEHJIOBAaHHOU Yy4eOHOI
IIPOrpaMMOil TUCHUIUIMHBI;

- YMEHHE OpUEHTUPOBATHCA B 0A30BBIX TEOPHSX, KOHLEMIUAX U
HAIpaBJIEHUSAX [0 HW3y4aeMOM JUCHMIUIMHE M JaBaTb UM
CPaBHHUTENBHYIO OLIEHKY; aKTHBHAas CaMOCTOsTelIbHas paboTa Ha
NPAaKTUYECKHX, JAOOPATOPHBIX 3aHATHUSAX, IEPUOANIYECKOE ydacTue B
IPYNIOBBIX 00CYKIEHUSAX, BBICOKUI YPOBEHDb KYJIBTYPhI HCIIOJIHEHUS
3aJaHuH.

- OCTATOYHbIE 3HaHMs B 00beMe yueOHON TPpOrpaMMBl;




- HCIOJIB30BAHME HAYyYHOM TEPMHHOJIOIMH, CTHJIMCTUYECKH
IPaMOTHOE, JIOTUYECKU IIPABUIIBHOE U3JIOKEHUE OTBETA HA BOIIPOCHI,
YMEHHME JEJIaTh BBIBOJIBI;

- BJaJICHUE MHCTPYMEHTapUeM y4YeOHOM IMCUUIUIMHBI, YMEHHUE €ro
UCIOJIb30BaTh B PEIIEHUH Y4EOHBIX U MPo(ecCHOHAIBHBIX 3a/1a4;

- CIIOCOOHOCTh CaMOCTOSITEJIbHO INPUMEHSTh TUIIOBBIE PELICHUS B
paMKax y4eOHOH IporpaMMsl;

- YCBOEHHE OCHOBHOM JMTEpaTypbl, PEKOMEHJOBAaHHON y4eOHOU
IIPOrPaMMOM TUCLUIUIMHEI;

- YMEHUE OpPHUEHTUPOBATHCA B 0A30BBIX TEOPHSX, KOHLEHNLUAX U
HAIPaBJICHUAX II0 HW3y4aeMOM JUCHMIUINHE M JaBaTb UM
CPaBHUTEJIBHYIO OLICHKY;

- caMmocTosiTelbHas paboTa Ha MPaKTHYECKUX, Ja0OpaTOPHBIX
3aHATHUSX, YU4aCTHE B TPYIIOBBIX OOCYXIEHHSX, BHICOKUN YPOBEHBb
KYJIBTYPbI MCIIOJTHEHMSI 3a1aHUH.

VY nosnerBopu-
TEIBHO

- JOCTaTOYHBIA O0BEM 3HAHWIA B pamMKax 00pa30BaTEIBHOTO
CTaHJapTa;

- YCBOGHHME OCHOBHOW JIUTEPATyphbl, PEKOMEHJOBAHHOI Yy4ueOHOI
IpOrpaMMOil TUCIMILIMHBL,

- HCIIOJIb30BAaHME HAyYHON TEPMHUHOJOIUHU, CTUIMCTHYECKOE M
JIOTMYECKOE M3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHE J€1aTh BBIBObI
0€e3 CyIIeCTBEHHBIX OIHNOOK;

- BJIaJICHUE MHCTPYMEHTapueM yuyeOHOH AMCLUIUINHBI, YMEHUE €ro
MCII0JIb30BaTh B PELICHUH CTaHIAPTHBIX (TUIIOBBIX) 3a/1a4;

- YMEHHUE I10J] pyKOBOJICTBOM IIpeIo/iaBaTelis pelarb CTaHIapTHbIE
(TUIIOBBIE) 3a]1a4H;

- YMEHHE OpPUEHTHUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLEMIUAX U
HAIpPAaBJICHUAX 110 U3y4aeMOW JUCIUIUIMHE U J1aBaTh UM OLIEHKY;

- paboTra IOJ PYKOBOACTBOM IIperojaBaTellss Ha NPAaKTUYECKUX,
7a00paTOPHBIX  3aHATUAX, JONMYCTHUMBIH  YPOBEHb  KYJIbTYpPbI
VICIIOJIHEHMS 3aJaHUH.

- HEJIOCTATOYHO TOJIHBIN 00bEeM 3HAHUN B paMKax 00pa3oBaTeIbHOTO
CTaH/apTa;

- 3HaHUE YaCTH OCHOBHOM JIUTEpaTypbl, PEKOMEHI0BAaHHOW y4eOHOI
IIPOrpaMMO TUCLUIUIMHBI;

- HCIOJIb30BAHWE HAyYHOW TEPMMHOJIOTHUH, M3JIO)KEHHE OTBETa Ha
BOIIPOCBHI C CYIIECTBEHHBIMM JINHIBUCTUYECKHMMH M JIOTHUECKUMU
OImMOKaMu;

- cnaboe BIAJeHUE HMHCTPYMEHTapHeM Y4eOHOM JUCLUIUIMHBL,
HEKOMIIETEHTHOCTh B PELIEHUH CTaHAAPTHBIX (TUIOBBIX) 3a/1a4;

- HEyMEHHUE OPUEHTHPOBATHCS B OCHOBHBIX TEOPUSX, KOHLENIUIX U
HAIpPAaBJICHUSAX U3y4aeMOW JUCIUILINHBL,

- IACCUBHOCTb Ha MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHIX, HU3KHHA
YPOBEHb KYJIbTYpPbI HCIIOJIHEHUS 3aJaHUM.

Heynosner-
BOPUTEIIBHO

- (hparMeHTapHbIe 3HaHUS B paMKax 00pa30BaTeIbHOTO CTaH1apTa;

- 3HAHMS OT/AEJIbHBIX JIUTEPATYPHBIX HCTOYHUKOB, PEKOMEHIOBAHHBIX
y4eOHOIl porpaMMOoi TUCIUIITUHEI;

- HEYMEHHUE HCIOJIb30BaTh HAYYHYIO TEPMUHOJOTHIO JUCHUIIINHBI,
HaJINYME B OTBETE rPpyOBbIX CTUIMCTUYECKUX U JIOTHYECKUX OLIMOOK;
- IACCUBHOCTb Ha MPAKTUYECKUX U JaO0OPAaTOPHBIX 3aHATUSAX, HU3KUI
YPOBEHb KYJIBTYPBI UCIIOTHEHUS 33 JaHUMN.




1 - OTCYTCTBHUE 3HaHMIl U KOMIETEHIMH B paMkax oOpa3oBaTebHOTO
CTaHJApTa WM OTKAa3 OT OTBETA.

5. Meroanueckue MaTepuaJibl, opeAe/siiolme Npouelypbl OeHUBAHUS 3HAHUA, YMEHH I, HABBIKOB
U (MJIH) ONBITA 1eSITeJILHOCTH

Tekymuii KOHTPOIIb TPOBOAUTCA B IEPHOA AyOUTOPHON W CaMOCTOSITENFHOW pabOTHI CTY/ACHTOB B

YCTaHOBJICHHBIC CPOKH IO PACIUCaHUI0. PyOekHBIM KOHTPOJIb TPUMEHSETCS B CIACIYIOIUX Gopmax:

— KOJUIOKBUYMBI 10 TeMaM Moayns 1 «CrpoeHue BemecTBa U KIacCU(PUKAIUSA XUMHUYCSCKHX
coenuHeHUiD» U Moayna 2 «OCHOBHBIC MPUHLMIIBI ONMUCAHUS XUMUYECKUX CHCTEM U MPOTECKAHUS
XUMHYECKHX ITPOIIECCOBY;

— OIIeHKa OTBETOB Ha BONPOCHI B MPOIIECCE KPATKOTO (10 5 MHUH) BEIOOPOYHOTO YCTHOTO OIPOCa Iepet
HAYaJIOM Ka)KI0TO MPAKTUIECKOTO 3aHATHS 110 MaTeprajiaM MpPEeAbIAYIIEeTo 3aHATHS;

— OIICHKa YMCHHS peliaTh y JIOCKM W/WIM B NMHUCHMEHHOM BHJIC THUIIOBBIE NMPUMEPHI /WU 3aJlauH,
paccMaTpUBacMBbIC Ha MTPAKTUUCCKUX 3aHSATHUSX;

—  OIIeHKa aKTHBHOCTH W OTBETOB Ha BOIPOCHI B COOTBETCTBUH C MTPOTPAMMOM MPAKTHYECKUX 3aHATHH,

— TMOATOTOBKa pediepara W YCTHBIX JOKIAJOB M TPE3CHTAIMH M0 TPEUIOKEHHBIM IPEIo1aBaTelieM
TeMam.

Texymuit KOHTPOJIb MpeAToaraeT caauy 2 KOJUIOKBUYMOB, KOTOpbIE IIPOBOJATCS B TE€UEHHUE CEMeCTpa 110
oKoHYaHUM u3ydeHuss Monyns 1 «CtpoeHue BemecTBa U KiaccH(UKAIM XUMHUECKUX COCTUHEHUIN,
Monynst 2 «OcHOBHBIE IPUHLUIIBI OTTUCAHUS XUMUYECKUX CUCTEM U IPOTEKAHUS XMMUYECKUX POLIECCOBY
u caauy Moayns 3 «llpuknagHple acieKThl XUMUH. DH3UKO-XUMHYECKHE TIPOLIECCHl B TEXHOC]Epe», Ha
KOTOPOM IIpeJnojaraercs 3aluTa pedepara mo TeMe MOAYJS U OTBETHl Ha JOMOJHUTEIbHBIE BOIPOCH
npenofasarensi. Konnoksuym npoBoautcs B Bue coOece10BaHus [0 BOIIpocaM OuieTa 1 peleHne 3a1ad.
Ha moarorosky orBera cTyaeHTy maetcsa | ak. gac. [{ng nmoaroroBku k nuddepeHunpoBaHHOMY 3a4eTy
PEKOMEH]TyeTCsl OMMPAThCS HA BOIPOCHI, TPEICTaBlICHHbIE B paboueil yuyeOHOW mporpamme, M 3aaadi,
pasOupaemMble Ha NPAKTUYECKUX 3aHATHAX. Bo Bpems mnpoBeneHus IUQQepeHLUPOBAHHOTO 3ayeTa
oOyyaromuecst MOT'YT I10JIb30BAThHCS MPOrPaMMOM JUCHUILINHBI, & TAKXKe CIIPABOYHOMN JTUTEPATypPOH:

1. Cuurupesa E.M., 3enennoBa C.A. CripaBouHHK (PU3UKO-XUMHUUECKUX BeanunH. — M.: MOTH,

2007.

WM aHAJIOTUYHBIMU UCTOUHUKAMHU.
OOyuaroniuiicss JOJDKEH TPOSBUTH BCECTOPOHHEE, CHCTEMAaTH4ecKoe M TIyOOKOoe 3HaHWe Y4eOHO-
NPOrpaMMHOIO MaTepuajla, YMEHHE CBOOOIHO BBINOJHATH 3aJaHMA, MIPEIYyCMOTPEHHBIE MPOrpaMMOH,
YCBOUTH OCHOBHYIO JIUTEPATYPY U OBITh 3HAKOMBIM C JOHOJIHUTENBHON JIUTEPATYPOH, peKOMEHIOBaHHON
MpOrpaMMoOi  JUCHMIUIMHBI, YCBOWUTh B3aWMOCBS3b OCHOBHBIX TMOHSATHH JUCHMIUIMHBI, peIIaTh
MpeJUIoKEeHHbIe TMpernojaBareneM 3agadd. OTBET CTyJeHTa Ha cAade KOJUIOKBHyMa OLEHUBAeTCsS I10
KPUTEPHSAM OLEHUBAHUS II0 YCTHOMY OIIPOCY.

(DopMaMI/I KOHTPOJIA CaMOCTOSITEILHOM pa6OTBI SABIAIOTCA Y4YaCTHUEC CTYACHTOB B JHCKYCCHUAX Ha
CCMHUHAPCKUX 3aHATUAX, BBIIIOJIHCHUC NHANBUAYAJIbHBIX SaHaHHﬁ, IIOATOTOBKA pe(bepaTOB " BBICTYIIJICHUC

C JIOKJIaJiaMH.

Kpumepuu ouyenuganusa no ycmmnomy onpocy

Ornenka Kpurepun ouenkn

BeicTaBisiercs, eciin 00ydaromuiicss pacKpblil COAEpkKaHIe MaTepHana
B o0beMe, MperycCMOTPEHHOM NPOTpaMMOM, H3JIOKHI MaTepual
IpaMOTHBIM SI3BIKOM B orpeeIeHHON JIOTUYECKOM
MIOCJICIOBATEILHOCTH, TOYHO HCHOJNB3Ysl TEPMHHOJIOTHIO JaHHOTO
9-10 6amnoB npeaMera Kak y4yeOHOW JUCHUILTMHBI;, OTBEYal CaMOCTOSITENIbHO Oe3
HABOJSILIMX BONPOCOB NPENOAABATEIS; YCIEIIHO OTBETHI HA TECTOBBIC
3aJ]aHusl, PABHIBHO W OOOCHOBAHHO PEUIMJ CUTYAIlMOHHBIC 3a/Ia4H,
MIPOAEMOHCTPUPOBAI yMEHHE 3aI0JHATh MEIULUHCKYIO
JOKYMEHTalMIO (OTYeTHBIE M Y4€éTHBIE (popMbl). Bo3MOkHBI 0/1HA — ABE




HETOYHOCTU TPU OCBELIEHUU BTOPOCTEIICHHBIX BOMPOCOB WU B
BBIKJIa/IKaX, KOTOPbIE OOyYaIOMIMICA JIETKO UCIPABHI MO 3aMEYaHUIO
MIPEIoiaBaTelsl.

BericTaBinsiercs, eciiv OTBET 00YYaroIIerocs yA0BICTBOPSIET B OCHOBHOM
TpeOOBaHMSIM HA OTMETKY «OTIHYHOY», HO TIPH 3TOM UMEET MECTO OJHH
13 HEJOCTaTKOB: JOMYIICHBI OJHA - IB€ HETOYHOCTH MPHU OCBEIICHUN
7-8 b6amnos OCHOBHOI'O COJIEpKaHUSl OTBETA, HCIPABICHHBIE 1O 3aMEYaHUIO
MpernoAaBaTess; JOMyIeHbI ONIHOKa MK OoJiee ABYX HETOYHOCTEH pu
OCBEIIIEHNN BTOPOCTETNIEHHBIX BOMPOCOB WM B BBIKIAAKAX, JIETKO
WCITPaBIIEHHBIE TI0 3aMEYAHUIO MTPETIOAaBATENSI.

BricTaBnsercs B CIEAYIOIMIMX  CAy4yasx:  HEMNOJHO — WIH
HEMOCIIEIOBATEIFHO PACKPBITO COAEpPIKaHWE MaTeprana, HWMEIOTCS
OmMMOKM TIPM OTBETaX Ha TECThl, HETOYHOCTH B PEIICHUH
4-6 GamioB CUTYallMOHHBIX 3ajJad, HO TIOKa3aHO o0llee MOHMMAaHWE BOMpOca
U TPOJEMOHCTPUPOBAHBl YMEHUS, JOCTATOYHBIC I JajdbHEHIIEro
YCBOGHHS Marepualia, OIpPEAeNIeHHOT0 y4eOHOH  IpOorpaMMOi

JMCUHUTUIMHBIL.
BricTaBnsiercst B citydasix, €ClIM HE PacKpbiTO OCHOBHOE COJICp)KaHUE
yueOHOTrO Marepuana;  OOHapy)KEHO HE3HaHWE WM HEMOJIHOe

MMOHMMaHWe OO0ydJaromuMcst Oonbe wim Hanboyiee BaKHOM YacTh
yueOHOro MaTrepuana; AOMyIIeHbl IpyOble OMMOKH MpH OTBETaX Ha
BONPOCHl COOECEIOBaHMs, HEMPaBHIBLHO pElIeHBl CUTYallOHHBIC
1-3 Ganna 3ama4yn, JIOMyIIeHbl OMmMMOKA B  OTBETaX Ha  TeCThl, He
MPOJIEMOHCTPHUPOBAHO yMeHHe 3aT0JTHeHUS METUITHCKON
AOKYMCHTalMK, JOMYIICHBI OIIINOKH B OIIpEACICHUN MOHATHI npu
UCTIONIb30BAaHUHU CIIEIMAIBHOW TEPMUHOJIOTHH B PHCYHKaX, CXeMax,
BBIKJIaIKaX, KOTOPBIE HE MCIPABIICHBI MTOCIIE HECKOJIBKUX HABOJISIINX
BOIIPOCOB IMPEIOIABATES.

Pedepar — ¢dopma M3MOKEHUS M HMHTEPHPETALMH HICH, COACPKALIMXCS B HECKOJIBKUX HCTOYHHKAX
(pexomenayetcst cnonb30BaTh HE MeHee 10), KoTopas TpeOyeT yMEHHs COIOCTABIATh U aHAJIU3UPOBATh
pa3nvHbIe TOYKH 3peHus1. Pedepar, B OTIHUNE OT KOHCIIEKTA, SBISIETCSI HOBBIM, aBTOPCKUM TEKCTOM, UTO
NOJpa3yMeBaeT HOBOE M3JIOKEHHE, CHCTEMAaTH3aLUI0 Marepuasia, 0coOyl0 aBTOPCKYIO IMO3HLMIO IpU
COIIOCTABJIIGHUH Pa3IMYHBIX TOYEK 3peHus. PedepupoBanue npexnonaraeT H3JI0KEHHE KaKoro-lmuoo
BOIIPOCAa Ha OCHOBE Kiaccupukanuy, 00O0OIIeHNs, aHalInu3a M CHUHTe3a MHGOPMAINU, MOTYYeHHOW U3
HECKOJIBKHMX JIUTEPATYPHBIX WM MHTEPHET MCTOYHUKOB. MUHUMAIBHBEI 00beM pedeparta 15 crpanui,
00s13aTeNIbHO HAJIMYHUE 3aKII0UEHHsI U BBIBOJIOB. Pedepar oneHMBaETCs 1O CIEAYIOIIMM KPUTEPHUSIM:

Kpurepun [TokazaTenu

- AKTYaJIbHOCTb HpO6J’ICMLI " TCMBI,

ABTOpCKas
OIS - HOBH3HA M CAMOCTOSITEJIbHOCTh B TIOCTAHOBKE MPOOJIEMbI, B
(hOopMyJIUPOBAHUHM HOBOT'O ACIIEKTa BRIOPAHHOM I aHAJIN3a MTPOOJIEMBI;
- HAJTMYUE aBTOPCKOW TIO3HIINN, CAMOCTOSTEIIEHOCTD CYXKICHHN.
- COOTBETCTBHE IIJIaHa TeMe pedepara;
- COOTBETCTBHE COJIEpP)KaHUs TeMe U TUIaHy pedepara;
- [TOJIHOTA U TJIyOMHA PacCKPBITHsI OCHOBHBIX OHATHH MPOOIIEMBI;
Crenenb ’
ACKDLITHS - 000CHOBaHHOCTB CIIOCOOOB ¥ METOJIOB Pa0OTHI C MATEPHAIIOM;
S - }113 oCTH - yMeHHe paboTaTh C INTEpaTypOl, CHCTEMaTU3UPOBATh U CTPYKTYPHUPOBATh
Y MaTepHa;
MPOOJIEMBI

- HaJTM4He 3aKITIOUCHUS U BBIBOJIOB;
- yMeHHe 0000111aTh, COTIOCTABIIATH PA3JIUYHbBIC TOUYKH 3PSHHS T10
paccMaTpUBaEMOMY BOIIPOCY, ApTYMEHTUPOBATh OCHOBHBIE TTOJIOKEHUS U
BBIBO/IBI.

OOOCHOBaHHOCTH |- KPYT, MOJIHOTA HCIIOJIb30BaHUS JIUTEPATYPHBIX KICTOYHUKOB I10 POOIIEME;
BbIOOpa - IPUBJICYEHNE HOBEHIINX paboT 1o npobieMe (KypHalbHbIE MyOIUKaIINY,
HNCTOYHUKOB MaTepHajbl COOPHUKOB HayYHBIX TPYIOB U T.1.).




Cobmonenne
TpeOOBaHUI K
0OpMIICHUIO

- IpaBWIIbHOE 0(hOpMIIEHUE CCHUIOK HA UCTIONB3YEMYIO TUTEPATYPY;
- TPaMOTHOCTb U KYJIBTypa U3JI0KCHHS,

- BJIQICHUE TCPMUHOJIOTHEH U TIOHATHIHBIM aIapaToM MpoOIeMEbl;
- cobmroaenne TpeboBaHui K 00beMy pedepara;

- KyJIbTypa o)OPMIICHUS: BBIJICIICHHE a03alIeB.

['pamoTHOCTB

- oTCyTCTBHE OpPOorpadUuecKuX U CHHTAKCUIECKUX OIIMOOK, CTHIMCTUIECKUX
MIOTPELIHOCTEN;

- OTCYTCTBHE OTI€YaTOK, COKPAIIEHHUH CIIOB, KPOME OOIIETPHHSATHIX;

- IUTEPATYPHBIN CTUIIb.

Kpumepuu ouenusanus peghepamos

Orenka

Kpurepuu ouenku

9-10 GamtoB

BBICTABIIICTCS, €CIM BBITIONHEHBl BCE TPEOOBAaHHMS K HAMWCAHHUIO H
3ammuTe pedepara: oO03HAUeHAa MmpodieMa W 00OCHOBaHA eé
aKTYyalbHOCTh, C/ACTAaH KPAaTKU aHaIN3 Pa3IMUHBIX TOYECK 3pEHHS Ha
paccMarpuBacMyro MpoOJeMy U JIOTHYHO H3JI0KEHA COOCTBEHHAsS
MO3UIHUsA, CHOPMYITUPOBAHBI BBIBOJBI, TEMa PACKPHITA IMOJHOCTHIO,
BBIIEp)KaH 00BEM, COOITIOIeHBI TpeOOBaHUS K BHEITHEMY O0(hOpMIIEHHTO,
JaHbI TPaBUWJIbHBIC OTBCTHI HA JONNOJHUTCIIBHBIC BOIIPOCHI.

7-8 GamioB

BBICTABIISIETCS, €CII OCHOBHBIE TpeOOBaHUS K pedepary U ero 3aiure
BBITIOJTHEHBI, HO ITPH 3TOM JIOTYIICHBI HEOYETHI, B YACTHOCTH, UMEIOTCS
HETOYHOCTH B U3JO0XKEHUHM MaTepuana; OTCYTCTBYET JIOTHYecKas
MOCJIEIOBAaTENILHOCTh B CY)KICHHAX;, HE BBIIEpX)aH oO0BEM pedepara;
MMEIOTCS YIYIICHUS B 0OPMIICHUH; Ha JOMOIHUTEIHHBIE BOIIPOCHI ITPH
3aIUTe JAHBl HETIOHEBIE OTBETHI.

4-6 OaiuIoB

BBICTABJIACTCA, C€CJIIM HMMCIOTCA CYIIECTBCHHBIC OTCTYIUICHHSA OT
TpeOOBaHM K pedepupOBAHUIO; B YACTHOCTH: TeMa OCBEIlEHA JIHIIb
YaCTHYHO; JOMYIIeHHI (pakTHYecKue OmMOKN B cofepaHuu pedepara
WJIn IpyU OTBCTC Ha IOOIOJHUTCIBHBIC BOIIPOCHI; BO BPEMS 3alllUTHI
OTCYTCTBYET BBIBOJ.

1-3 6amna

BBICTABJIACTCA, €CJIM TEMa pe(bepaTa HE paCKpbITd, BbBISABICHO
CYIIECTBEHHOC HCIIOHWMAHUC HpO6J’IeMLI niMn XKE pe(bepaT HC
MpEaACTAaBJICH BOBCEC.

I[Npe3eHTannu JOIKHBI OBITH TIOATOTOBIICHBI B peaakTope Power Point wiu ero anamorax u couepxarth HE
MeHee 10 crmaiiioB (He BKIOYas TUTYJIBHBIA claiin), 0OS3aTeNbHBIM SBISIETCS HAM4KME Cllaiia ¢
BbIBOJIaMu. Claiiibl TOJKHBI pacriojiaraThCsi B JIOTHYECKOH MocienoBaTeibHocT. MHbopMalus 10/KHa
OBITH TPAMOTHO M HATJISHO TIPEACTaBIeHa C HAYYHOM TOYKH 3pEHHS B BUE TaOIUIl, Tpad)UKOB, CXEM U
T.JI., OCHOBaHa Ha OOBEKTUBHBIX JTaHHBIX.

ITo uroram J1abOpaTOPHBIX PA0OT CTYJACHTOM JIOJIXKEH OBITh TIOJITOTOBJICH OTYET, COACPIKAIIIHI

*  Temy padoThI,
*  1IeNb PaboTHI,

*  MepeuYeHb WM KPAaTKOE OMHUCaHNue 000pyI0BaHHs, HCIIOJIb30BAHHOE MPH MTPOBEJICHUH OIBITOB;

*  HEOOXOAMMBIEC CXEMBbI, TAOJIHIBI PE3YJIbTATOB U3MEPECHUI 1 PACUETOB;

*  pacdeTHas, rpaduyeckas WM pacyeTHO-rpauyeckas yacTH, coaepxanie Gpopmyisl, rpaduky,

JMarpaMmbl  T.J1.;

*  BBIBOJIBI C 3aKJIFOYCHHEM O IPOJICNIaHHOM padoTe.
3ammuTa oTyeTa 1o J1abopaTopHO paboTe BHIIOIHAECTCS B BU/IE YCTHOTO OTBETA HA KOHTPOJIBHBIE BOIIPOCHI
HpernoaaBarelisi U 00CYKICHUS NPOAEIAHHOTO dKcriepuMeHTa. CTYACHT JOJDKEH HOHUMATh CO/ICp)KaHUe
BBITIOJIHEHHOW paboThl (3HATH OMpECTICHHUs MOHITHI, YMETh Pa3bsICHUTh 3HAYEHHE M CMBICT JIFOOOrO
TEpPMHUHA, UCTIOJIE3yEMOr0 B padoTe U T.I1.).

Kpumepuu ouenxu nabopamopuusix pavom:



Onenka Kputepun onenku
1-2 6amia PaGora BeimonHeHa momHOCThI0. PaboTa 6e3 3amuThI.
4-3 Gamra Pabota BEImMoOHEHA MOMHOCTHIO. CTYIEHT HE BIAJACET TCOPSTHUCCKIM MaTEPHAIIOM,
JI0TycKasi rpyObie OIIMOKH, UCIIBITHIBACT 3aTPYJHEHUS B (YOPMYIHPOBKE COOCTBEHHBIX
CYXKJIEHHH, HeCTIOCOOCH OTBETHTh Ha JONOJIHUTEIBHBIC BOIPOCHL.
5 6amnoB Pabota BEImMoONMHEHA TMTOMHOCTHIO. CTYACHT MPAKTHYESCKH HE BIAJCET TCOPETHUCCKIM
MaTepHaoM, JOITyCKas OIMIMOKH IO CYITHOCTH paccMaTpUBAEMBIX (0OCYKIAEMBIX)
BOIIPOCOB, UCTIBITHIBACT 3aTPYAHCHUS B (POPMYITHPOBKE COOCTBEHHBIX 000CHOBaHHBIX
W apryMEHTHPOBAHHBIX CY)KJIEHHUH, JOMyCcKaeT OMHMOKK TpH OTBETE Ha
JIOTIOJTHUTENIbHBIE BOIIPOCHI.
7-6 6annoB Pabora BbImonHeHa MmoaHOCTHI0. CTYIEHT BiafceT TEOPETUUYECKUM MaTepHaioM Ha
MHUHHMAJIBHO JIOMyCTUMOM YPOBHE, OTCYTCTBYIOT OIIMOKH NPH ONMHCAaHUU TEOPHUH,
WCTIBITBIBACT 3aTPyAHEHUS B (OPMYITHUPOBKE COOCTBEHHBIX OOOCHOBAHHBIX U
apTyMEHTHUPOBAHHBIX  CY)KIIEHHUI, [OMyCKas HEe3HAUWTENbHbIE OIMMOKKA Ha
JIOTIOJTHUTENIbHBIE BOITPOCHI.
8 bamnoB PaGora BeImonHEeHa MoMHOCTHIO. CTYyHEHT BiafceT TEOPETUYECKUM MaTEpPHAIOM,
OTCYTCTBYIOT OINMOKH TIPH ONHCAHUH TEOpUH, (DOPMYITHPYET COOCTBEHHBIE,
CaMOCTOSITEIbHbIE, O00OCHOBAaHHBIC, aPTyMEHTHPOBAHHBIC CYXKICHUS, JIOMyCKas
HEe3HAUUTEIbHbIC OIMOKM Ha JOTOJIHUTEIbHBIE BOMPOCHIL.
9-10 6amtoB PaGora BeImomHeHa TOMHOCTHIO. CTYIACHT BIIAEeT TEOPETHYECKUM MaTepHUaoM,
OTCYTCTBYIOT OIMMOKM TIpU ONHCAaHWU TeOopHuH, (HOopMymHupyeT COOCTBEHHBIE,
CaMOCTOSITeIbHbIC, 000CHOBaHHBIC, apPIYMEHTHPOBAHHBIC CYXKACHUS, MPEICTABISCT
MOJIHBIE ¥ PA3BEPHYTHIC OTBETHI HA JIOTIOIHUTEIHHBIC BOPOCHIL.

JuddepenunpoBanHplii 3a4eT MO AWCLUIUIMHE B 2 CEMECTPE SBISIETCS 3aKIIOYUTENBHBIM ATalloM
H3Yy4YCHHS BCCT'O KypCa U UMECT LEJIbIO IPOBEPKY 3HAHUN CTYACHTOB I10 TCOPUH U BBIABJICHHUEC HABBIKOB UX
NPUMEHEHUS] MPH PELICHWH NPaKTHYECKHX 3aJad, a TAKXKE HABBIKOB CAMOCTOATENBHOW pPabOTHI C
PEKOMEHJOBAaHHBIMH  OCHOBHOM W  JONOJHUTENbHOM  nuTepaTypoi. OLEHKa cTydeHTa 3a
I PepeHINPOBAHHBIN 3a4€T PACCUMTHIBACTCS KaK cpeHee apu(pMeTHIeCKOe BCEX OLIEHOK, TOITY4eHHBIX
CTYZICHTAMH B TEUEHHE CEMECTpa 3a Cllauy KOJUIOKBHYMOB 1o MonaymsiM 1 u 2, 3amurty 1abopaTopHBIX
paboT, a TakKke UTOrOBOE COOECeOBaHME 10 BCEMY MPOUIECHHOMY KypCy. YUHTHIBAETCS Takxke pabora
CTY/ICHTa Ha MPAKTUYECKUX 3aHATHAX (MIOJrOTOBKA MPE3EHTALMI U JOKIIAI0B) U HallMcaHue pedepata mo
3a/IaHHOH TeME.

s ycnemHoH MOATOTOBKM K IU(QepeHInpOBaHHOMY 3adeTy OO0ydaroleMycs CleAyeT TIIaTelbHO
pa3o0paTh KOHCHEKTHI JICKIWH, UCTOYHUKU JINTEPATYphl B TAKKE€ MaTEpUaNbl MPAKTUYECKUX 3aHSTHH.
OcHOBHOE B MOJTrOTOBKE - TOBTOPEHHE BCETO YYEOHOro MarepHuana TUCHUILUIMHBI, TI0 KOTOpOMY
HeoOXonuMo chaBaTh 3adeT. s moaroToBkd K IuQQepeHUUPOBAHHOMY 3a4eTy PEKOMEHIYeTCs
OMUpPAaThCS Ha BOMPOCHI, Tpe/CTaBIeHHBIE B paboueil ydeOHOU mporpamme. Bo Bpemsi mpoBeaeHus
TG PepeHIInPOBAHHOTO 3aUeTa 00YyJaIOIIHecss MOTYT MOJIb30BATHCS MPOTrPaMMON JUCIUILTUHEL, a TaKKe
CIIPaBOYHOM JIUTEPATypOil:

1. Cuurupesa E.M., 3enennosa C.A. CripaBouHHK (PU3UKO-XUMHUUECKUX BeIruuH. — M.: MOTH,

2007.

WIN aHAJIOTUYHBIMUA UCTOYHUKAMHU.
OOyuatomuiicsi JODKEH NPOSBUTH BCECTOPOHHEE, CHCTEMAaTH4YecKOe M TINyOOKoe 3HaHWE Y4eOHO-
NPOrpaMMHOTO MaTepualia, YMEHHE CBOOOIHO BBIMIOJHATH 3aJaHHs, MPEyCMOTPEHHBIE MPOrPaMMON,
YCBOUTH OCHOBHYIO JIUTEPATYPY U OBITh 3HAKOMBIM C JIOTIOJHUTENHLHOH JINTEPATypOid, PEKOMEHIOBAaHHON
MIPOrpaMMoON AMCLUIUIMHBI, YCBOUTH B3aMMOCBSA3b OCHOBHBIX MOHATHH JWCHUIUIMHBI B UX 3HAYEHUH AJIS
npuobpeTaemoii mpodeccuu.



