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AHHOTANMA

Kypc "OOmas xumua" mpeaHaszHadeH Uisi CTyAeHTOB | Kypca @OH3TEX-IIKOIBI A3pPOKOCMHYECKHX
Texnonoruii, oOydarouuxcst mo oOpa3zoBareinbHON nporpamMam "[lpuxmannas matematnka u puszuxa" u
"Undopmaruka v BEIYUCIATENbHAS TEXHUKA" .

Llenap AUCHUIIINHBI:
* (opMHpPOBaHUE COBPEMEHHBIX HAYYHBIX MPEACTABICHUN O CYITHOCTH XUMUUECKUX SBIICHHIA;

* CO3JaHHe MPOYHBIX 3HAHWUN (YHIAAMEHTANBHBIX MOHSATHH, 3aKOHOB, 3aKOHOB OOIIEeH XMMUHU, XUMHUUECKUX
CBOMCTB 2JICMCHTOB U X COCAUHCHUII;

* (opmHpoBaHHE MpECTABICHUH O MECTE XUMHH B COBPEMEHHBIX HAyKOCMKHX TEXHOJIOTHAX U MOAXOI0B K
PEIIEHUI0 MHOTOOOPAa3HbIX YaCTHBIX MPOOIeM (PU3UKO-XUMHUYECKOTO HATIPABIICHUS;

. npruoOpeTeHne CIOCOOHOCTH HCIONIb30BaTh IOJIyYEHHbIE 3HAHUS, YMEHHUS M HaBBIKH B cdepe
po¢ecCHOHANIBHON NI TENIFHOCTH, KAaCAIOIIEHCs a9POKOCMUYECKUX TEXHOIOTHHA.

3a)1aq1/1 JAUCIMITIIMHBI:

* (opMHpOBaHKE MPEICTABICHUH 00 OCHOBHBIX O0BEKTaX XMMHUHM U XMMHUYECKHX IMPOIECcCaX, B3aMMOCBS3H
COCTaBa, CTPYKTYPBbI, CBOICTB M PEaKIIMOHHON CIIOCOOHOCTH XMMHYECKHUX BEILIECTB;

* (QopMHUpOBaHUE 3HAHUI OCHOBHBIX 3aKOHOB XMMHMH M XHUMHUYECKHX CBOMCTB 3JIEMEHTOB M UX COCAMHEHU,
MOHUMAaHUE U MPUMEHEHHE KOTOPBIX MO3BOJIAT COBEPILECHCTBOBATh CYIIECTBYIOIINE U pa3paldaThiBaTh HOBBIE
MOXOJIBI B C(hepe adPOKOCMUUECKHUX TEXHOJIOTUH;

* (opmupoBaHUE MPEACTABICHUN O B3aUMOCBS3H XUMUYECKUX SBICHHUM, TPOCTEUINTUX METO/IAX XUMHUYIECKHUX
HCCIICIOBAHMM;

® HOJIy‘IeHI/Iﬁ 3H3HPII>1, OCHOBAHHBIX Ha KOHKPETHBIX IPCACTABICHHUAX 00 N3y4YaCMbIX BCIICCTBAX H HUX
npeBpaliCHUAX, TIOHUMAHUC OCHOB XUMUU,

° HpI/IO6peTeHI/Ie YMCHUA aHAJIU3UPOBATH XUMUYUCCKUC ABJICHUA, BBIACIIATL UX CYyTh, CPABHHBATD, O6OH_IaTL,
A€JIaTb BbIBOAbI, UCTIOJIL30BATh 3aKOHbI XUMUH ITPU CPABHCHUHN U aHAJIN3E PA3TIUYHBIX HBHeHHﬁ;

* (opmupoBaHHe yMEHUH JUIS PELICHUS TPOOIEMHBIX M CUTYallMOHHBIX 33/1a4;

® HpI/IO6peTeHI/Ie HAaBBIKOB B IPUMCHCHUN XUMHYCCKHX 3aKOHOB [JIsd PCHICHUA KOHKPETHBIX 3alad C
MMPOBCACHUCM KOJIUMYCCTBCHHBIX BBIYMCIICHUM U HCIIOIL30BaHUN yqe6H0ﬁ nu CHpaBO‘-IHOfI JINTCPATYPbI;

° (I)OpMI/IpOBaHI/IC MPaKTUICCKUX YMGHPIFI IIOCTAaHOBKH U BBIIIOJITHCHU S 3KCH€pHMCHTaJ'IBHOI7[ pa6OTI>I;
° (I)OpMI/IpOBaHI/IC HAaBbIKOB U3YUCHUA Hay‘lHOﬁ XHMHYECKON JINTCPATypHhI.

3HaTh:
* OCHOBHBIE ITOHITHS OOIIEH XUMHUHU;

» crpykrypy Ilepuomnueckoit cuctemsl saementoB .M. MeHjeneeBa U BBITEKAIONNE U3 HEE OCHOBHBIC
XapaKTEPUCTHKH DIIEMEHTA;

. TEPMOJIMHAMHYECKAE W KHHETHYECKHE 3aKOHOMEPHOCTH, ONpEACTSIONINe MPOTEKaHHE XUMHUYECKUX
MPOIIECCOB;

* METO/bI OTUCAHUS XUMHUCCKUX PABHOBECHI;

¢ TCOPCTUYUCCKUC OCHOBLI 06]]_[61\/’1 XUMHHU, IJICKTPOHHOC CTPOCHUEC aTOMa, OCHOBBI TCOPUHN XHUMHYECCKOM CBSI3U
B COCIMHCHHUAX PA3HBIX TUIIOB;

¢ CTpPOCHHC U XUMHUYCCKUEC CBOMCTBA OCHOBHBIX KJIAaCCOB HCOPraHn4CCKuX CO@I[PIHCHPIIZ;

® CBOMCTBAa BOJBI M BOJIHBIX pPaCTBOpPOB CHJIBHBIX H cnabbIxX OJICKTPOJIUTOB, CITOCOOBI BBIpAXXCHUA
KOHIICHTpAllUH BCUICCTB B paCTBOpPAX;

. 0a30BblE 3aKOHOMEPHOCTH XHMHUYECKUX IPOIECCOB, NPHUMEHSIEMBIX B COBPEMEHHBIX HAayKOEMKHX
TEXHOJIOTUSX U 0COOEHHO B c(hepe adpOKOCMHUECKUX TEXHOJIOTH;

* 1a0OpaTOPHYIO TEXHHUKY IKCIICPHMEHTA;
* TEXHHKY 0€30IacCHOCTH U IpaBuiia paboThl B XUMHUYECKOH JIA0OOPATOPHH.

YMeTs:

® AHAJIM3UPOBATL XUMUUYCCKUC SBJICHUA, BBIACIATL UX CYTb, CpaBHUBATh, O606H_IaTB, J€JIaTb BBIBOJBI,
HCIIOJIb30BATh 3aKOHBI XUMHWU IIPU UCCIICAOBAHUN U CPABHCHUU PA3JIAYHBIX XBHGHI/Iﬁ;

. NPUMCHSATh OCHOBHBIC 3aKOHBI XHMHUYECKOH TEPMOIMHAMUKHA W KHHETUKH TIPU PEIICHUU
npodecCUOHANBHBIX 3a7a4;

¢ MpCACKa3bIBaTb BO3MOXHOCTDb IMPOTCKAHUA XUMHUYCCKUX MTPOLCCCOB U OIMUCBHIBATHL UX KMHCTUKY,



. OINPENEIATh XUMHYECKHE CBOMCTBA JJIEMEHTOB M MX COCIMHEHHH 110 MOJOKEHUIO DJIEMEHTa B
Ilepnoanueckoit cucreme;

¢ HaxOAUTb U HUCIIOJIB30BATH CIIPABOYHBIC NAHHLIC PA3JIMYHBIX (I)I/I3I/IKO—XI/IMI/I‘{CCKI/IX BCJIMYHMH IIPU PCUHICHUHA
XUMHYCCKUX WU CBA3aHHBIX C HUMH HpO(beCCI/IOHaJIBHLIX 3aJa4,

*  TIPEACTaBIATH JIAHHBIE DKCIIEPUMEHTAIBHBIX HCCIIEOBaHUIN M BUJE IpadUKOB, TaOIUI] U 3aKOHYCHHOTO
MPOTOKOJIa UCCIEAOBAHUSI.

Bnaners:

* METOJUKaMM XMMMYECKUX PAcyeToB, aHAIN3a 3aKOHOMEPHOCTEH NMPOTEKaHUs XMMHUYECKHUX IIPOLECCOB Ha
OCHOBE TEPMOJUHAMHUYECKUX pPacyeTOB, ONPEAEIICHUS OCHOBHBIX KMHETHUYECKHX IapaMETPOB XUMHYECKUX
peaxkuuii;

* HaBBIKAMH CaMOCTOSITEIBHON Pa0OThI ¢ y4eOHOH, HAyYHOW U CIIPABOYHON JIUTEPATypOil; BECTH TMOUCK U
JIeJIaTh 0000IAIOIINE BEIBOBI,

° HaBEIKAMU 0€30IaCHOM pa6OTLI B XHMHUYECKOU J'Ia60paTOpI/II/I N HaBbIKaMH HpaKTH‘leCKOﬁ pa6OTLI 10
IMOCTAaHOBKE SKCIICPHUMCHTA,

¢ HaBbIKaMH COCTaBJICHHA OTYUCTOB I10 UTOraM SKCIICPUMCEHTA.

Tembl u pas3zgensr:

. Crpoenue aroma. [lepronnyHOCTh CBONCTB 3JIEMEHTOB U UX COSAMHEHHIA
. XUMHUeCKas CBSI3b U CTPOECHUE MOJIEKYIT

. OCHOBHBIE KJIacChl HEOPIraHUYECKUX U OPTaHUYECKUX COEAUHEHUM

. XUMH4€ECKasi TEpPMOJIUHAMUKA

. XUMHYECKOE PABHOBECHE

. XUMH4ecKasg KUHETHKA

. DNEKTPOXUMHUS

0 3 O LD AW

. XMMHS B COBPEMEHHON OKEaHOJIOTUU. TeopeTnyecKkue OCHOBBI TUAPOXUMUU

9. Xumuueckue npoOieMbl TiepepabOTKU YIIEBOAOPOIHOTO CHIPhSI

10. Xumuueckue mpooiaeMbl mepepadoTKH MPOAYKTOB BO30OHOBIISIEMBIX ITPHPOIAHBIX PECYPCOB
11. Xumuueckue mpoOnemsl MOyYeHns: 1 IpeoOpa30BaHusl SHEPTUH B PAKETHOM TEXHUKE

12. XuMudeckue OCHOBBI CO3JaHUsI HOBBIX (DYHKIIMOHAIBHBIX MAaTepHaiOB

13. Xumus sKkcTpeMabHBIX COCTOSIHHM BellecTBa
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1. leau u 3apauun

eap AUCUMNIMHBI

° (I)OpMI/IpOBaHI/IG COBPCMCHHBIX HAYYHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ O CYIITHOCTH XUMHUYCCKHUX ﬁBHeHHfI;

. CO3/aHME TIPOYHBIX 3HAHWU (YHJAMEHTAIbHBIX IIOHSATHI, 3aKOHOB, 3aKOHOB OOIIEH XWMUH,
XUMHYECKUX CBOMCTB 3JICMECHTOB M X COCIUHCHUH;

*  (opmupoBaHHE NPEACTABICHUH O MECTe XMMHHM B COBPEMEHHBIX HAyKOEMKHX TEXHOJOTHAX M
MOJXOAOB K PELICHUIO MHOTOOOPa3HBIX YaCTHBIX MPOoOJieM (PU3UKO-XUMHUUECKOTO HalpaBIICHUS;

*  npuoOpeTeHHe CIOCOOHOCTH MCIOJIb30BaTh MONYYECHHBIC 3HAHMs, YMEHHUS M HaBBIKU B cdepe
poheCCUOHATBHOM JIeSTEILHOCTH, KAaCAIOIIEHCS a9POKOCMUYECKUX TEXHOJIOTHHA.

3agauu AU CHUIIHHBI

. (dbopMHUpoBaHUE TpeENCTaBICHU 00 OCHOBHBIX OOBEKTaX XMMHUHW M XHMHUYECKHX Ipolieccax,
B3aUMOCBSI3U COCTaBa, CTPYKTYPBI, CBOMCTB M PEaKIMOHHOHN CITIOCOOHOCTH XMMUYECKHUX BEIICCTB;

*  (opMHpOBaHME 3HAHUH OCHOBHBIX 3aKOHOB XMMUH U XHMHYECKHX CBOWCTB JIEMEHTOB M HX
COC/IMHECHUH, TMOHMMaHWE W TPUMEHEHHE KOTOPBHIX IO3BOJST COBEPIICHCTBOBATH CYNIECTBYIOLIHE U
pa3pabaTbIBaTh HOBBIE MOXOBI B C(hepe adPOKOCMHUYECKHX TEXHOJIOTHH;

*  (opmupoBaHHME NPEICTABICHUH O B3aMMOCBA3M XUMHYECKHMX SBJICHHUH, MPOCTEHIIMX MeTomax

XHUMHUYCCKHUX I/ICCHCZ[OBaHI/Iﬁ;

° HOJ'Iy‘IeHI/Iﬁ 3HaHHI>'I, OCHOBAHHBIX Ha KOHKPCTHBIX NPCACTABJICHUAX 00 H3y4aCMbIX BCHICCTBAX U UX
MpeBpaliCHUAX, IOHUMAaHUE OCHOB XUMUU,

° an06peTeHHe YMCHUA aHAJIM3UPOBATH XUMHUYCCKHUC SABJICHHA, BBIACIATL UX CYTbhb, CPABHUBATD,
O6OH_IaTb, ACJIaTb BBIBO/JbI, HCIIOJIB30BATh 3daKOHbI XUMHU IIPpU CPABHCHUHU U QaAHAJIU3C PA3ITAYHBIX

SIBIICHU;

° (I)OpMI/IpOBaHI/IC YMCHI/Iﬁ JJI pCHICHUA HpO6J'IeMHBIX " CUTYallUOHHBIX 3a1a4;

* [puoOpeTeHHE HAaBBIKOB B MPUMEHEHWM XMMHYECKHX 3aKOHOB JJISl PEILICHUSI KOHKPETHBIX 3a1ay C
MPOBEJCHNEM KOJIMYECTBEHHBIX BHIYMCICHUH U NCTIOIL30BAaHUH y4eOHON U CIIPaBOYHOMN JINTEPATYPBI;

* (opmHpoBaHHE NPAKTUYECKUX YMEHHUH MOCTAHOBKU M BHIITOJHEHUS SKCIIEPUMEHTAIBHOM PabOThI;

* (opmupoBaHHE HABBIKOB M3yUCHHS HAYYHOM XMMHUUECKOH JIUTEPaTypHlI.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS 10 PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIIeHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KCHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491




YK-2 CriocoGen onpenensiTe Kpyr 3a/1a4d B VYK-2.1 ®opmynupyeT COBOKYMHOCTb B3aUMOCBS3aHHBIX
paMKax MOCTaBJICHHOM LENN U BBIOMPATh 3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
OINITHMAJIbHBIE CIIOCOOBI UX PELIEHUs, UCXO U3 |00eCTIeUNBAIOLINX ee JOCTHKCHHUE. Omnpenenser
JEHCTBYIOIUX MIPABOBBIX HOPM, HMEIOLINXCSL  |OKUAAEeMbIEC PE3YJIbTAaThl PEILICHHS TOCTABJICHHBIX 3a7a4

PECYPCOB U OTpaHUYEHUI

YK-6 CriocoOeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBATh U PEAIN30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CrnocobeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NESITeIbHOCTE B pEUICHWH NpOo¢eCCHOHAIBHBIX —3a1ay;
MOZABEpraTh KPUTUYECKOMY aHAJIM3y HpPOJENaHHYyI0 padoTy;
HAXOIUTh M TBOPYECKH MCIOJIB30BaTh MMEIOLIUICS OIBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHUS AUCLUIIIMHBI 00Yy4aIOIINECs JOIKHbI

3HATh:
* OCHOBHBIE MOHATHS O0OLICH XUMUU;
. crpykrypy lleprnonnueckoir cucremsl 3eMeHTOB JI.JM. MeHneneeBa M BBITEKAIOLIUME U3 HEE
OCHOBHBIE XapaKTEPUCTHUKH JIEMEHTA;
* TEPMOIMHAMMUYECKUE U KUHETUYECKUE 3aKOHOMEPHOCTH, OIIPENEIIAIONINE IPOTEKaHUE XUMUYECKUX
IIPOLIECCOB;
* METO/bl ONUCAHUS XUMHUECKUX PAaBHOBECHI;
* TEOPETUYECCKUE OCHOBBI OOIIEH XUMUH, JIEKTPOHHOE CTPOSHHUE aTOMa, OCHOBBI TEOPUH XUMHUYECKON
CBSI3U B COEIMHEHUSIX PAa3HbIX TUIIOB;
* CTPOCHHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHNYECKHUX COCTUHEHUH;
*  CBOMCTBa BOABI W BOAHBIX PacTBOPOB CHJIBHBIX M CIA0BIX JIEKTPOJIMTOB, CIIOCOOBI BBIPAKEHUS
KOHIIEHTPAIMH BEIIECTB B PaCTBOPAX;
* 0a3oBble 3aKOHOMEPHOCTH XHMHMYECKHX IPOIECCOB, MPUMEHIEMBIX B COBPEMEHHBIX HAyKOEMKHX
TEXHOJIOTUSIX U 0COOEHHO B chepe a3pOKOCMHUUECKUX TEXHOJIOTHIA;
* 1a00paTOpHYIO TEXHUKY SKCIEPHUMEHTA;
* TEXHHMKY 0€30IaCHOCTH U IpaBuia paboThl B XUMHUYECKOH JIAOOPATOPHH.

YMETB:
* QHATU3UPOBATh XMMHUYECKHE SBJICHUS, BBIACIATh UX CyTh, CPABHUBATH, 0000I1aTh, eaTh BHIBOJIBL,
HCITIOJIb30BaTh 3aKOHBI XUMHH IIPYU HCCIENOBAaHUHU U CPAaBHEHUH PA3JINYHBIX SIBICHH;
. IPUMEHATh OCHOBHBIE 3aKOHBl XHMHYECKOM TEpPMOIMHAMMKM W KHUHETHKM IIPH PEIIEHUU
npo¢ecCHOHANBHBIX 3a7a4;
* IIpeACKa3bIBaTh 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
pELICHNN XMMUYECKUX WM CBSI3aHHBIX C HUMH ITPO(ECCHOHANIBHBIX 3a/a4;
. MPEICTABIATh JaHHBIC SKCHCPUMEHTAIBHBIX HCCICAOBaHWH W Buae rpadukoB, Tabmuy u
3aKOHUYEHHOI'0 IIPOTOKOJIa UCCIICAOBAHMS.

BJIaJIETh:

. METOJMKAMH XHMHUYECKUX pPACueTOB, aHajlM3a 3aKOHOMEPHOCTEH TMPOTCKAHUS XHMHYECKUX
MPOIECCOB HA OCHOBE TEPMOJHMHAMUYCCKUX PACUCTOB, OIMPEIACIICHUS OCHOBHBIX KHHETUYCCKUX
napamMeTpoB XUMHUYCCKHX PEaKIIHi;

*  HaBBIKAMHU CaMOCTOSTEIILHOW pabOTHI C y4eOHOW, HAYYHON M CNPABOYHOM JIMTEPATypoOil; BECTH
IIOKCK U JIeJIaTh 0000IIAIOIe BEIBOILI;

* HaBBIKAMU 0€30MaCHOM PabOThl B XUMHUYECKOM JJAOOPATOPUH U HABBIKAMM MPAKTUYCCKON pabOTHI 1O
MOCTAHOBKE IKCIIEPHUMEHTA;

* HaBBIKAMU COCTABJICHUS OTYCTOB MO UTOTAM SKCIICPUMECHTA.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.




Tema (pa3nen) TUCIUTUTMHBI

Jlexmum

CeMmuHapHI

JlabGopar. paboTsr

CamocrT.
pabora

Crpoenue aToMma. [TepuoanuHOCTH
CBOMCTB DJIEMEHTOB U X COSAMHEHUN

XuMHyuecKas CBSI3b U CTPOCHUE MOJIEKYJI

OCHOBHBIC KJIACChI HCOPraHn4eCKux u
OpraHU4YCCKHUX COCI[I/IHCHI/II\/’I

Xumudeckas TCPMOJHAMUKa

XHUMHUYECKOE paBHOBECHE

Xumudeckas KHHESTHKA

DNEeKTPOXUMUS

XX (L[N n|B] W DN

XuMHsT B COBPEMEHHOH OKEaHOJOTHH.
Teopernueckue OCHOBBI THIPOXUMUU

N (RN N R

N NI R] D NN

B IQ|0 Q[0 Q9 (9 2

Xumudeckue TpoOIeMbl TiepepadOTKU
YIJIEBOIOPOAHOTO CHIPHS

10

XuMuueckrue mpodieMbl mnepepaboTKu
MPOAYKTOB BO30OHOBIISIEMBIX IPHUPOIHBIX

pecypcoB

11

XuMu4eckue mnpoOIeMbl TOMYy4YeHUS |
npeoOpa3oBaHusl JHEPrUUM B PAKETHOU
TEXHUKE

12

XHWMHUYECKHE OCHOBBI CO3JIaHUS HOBBIX
(bYHKIIMOHATIBHBIX MaTepPHAJIOB

13

XUMHSL ~ OKCTPEMAIBHBIX  COCTOSIHUU
BEIECTBA

2

Wtoro yacos

30

30

75

[ToaroroBka x sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemecrtp: 2 (Becennuit)

1. CTpOGHI/IC aroMa. HCpI/IO,Z[I/I"IHOCTL CBOICTB DJIEMEHTOB U BX COG,I[I/IHGHI/II\/’I

OcHOBHBIC TpencTaBieHUsT 00 JIEKTPOHHOM CTPOCHWU aroMa: KBAaHTOBBIC YHUCIA W aTOMHBIE
opbutanu, ¢GOPMBI aTOMHEIX OpOWTaNel. OJIEKTPOHHBIE KOH(PUTYpallMM aTOMOB: TIpaBHIIa
3aITOJTHEHUS DIIEKTPOHHBIX 000JI0UEK.

[TeproanyHOCTh CBOMCTB 3IIEMEHTOB U UX COCAUHEHUMN: Mepuoauyeckas cucrema siaemMeHToB ..
MenieneeBa, OCHOBHas WHQOpMaIUs, coaepiKamiascs B HEH, CBsSI3b MEPUOJUYECKON CHUCTEMBbI
AJIEMEHTOB CO CTPOCHHEM aToMOB. llepnomuvyHOCTh (PU3MYECKUX CBOWCTB DIIEMEHTOB: aTOMHBIE U
HWOHHBIE PAaINyChl, IJHEPTUsI MOHU3AIMH aTOMa M CPOJICTBO K 3JIEKTPOHY. DJIEKTPOOTPHUIATEIHHOCTD.
[Tepuogndeckas kiacCUpUKAIUS IEMEHTOB: METaJUIbl, HEMETAIIbI, MeTaJIon bl [lepnoquaHoCTh
XUMHUYECKUX CBOMCTB 3JIEMEHTOB M HMX COCIUHEHHUU: OCHOBHBIE 3aKOHOMEPHOCTH. lIoHsTHE O
CTEIICHU OKHCIICHUS 3JIEMEHTOB, YCTOMYUBBIC CTEIICHH OKUCIICHHUS.

2. XuMudeckas CBs3b 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.
3. OcHOBHBIE KJIacChl HEOPIAaHUYECKUX U OPraHUUYECKUX COEIMHEHUN

Xumudeckue GopMyIbl, TOHATHE MOJIs. OCHOBBI HOMEHKJIATYPbl HEOPraHWYECKUX COCAMHEHUH.

Oxcuibl, KACJIOTHI, OCHOBaHUS, coiu. Kiaccudukanus, oCHOBHbIe XUMUYecKre cBoiicTa. [ToHaTue
ampotepHocTH. [ eHETHYECKAs CBA3b MEXTY PA3IMYHBIMHA KJIACCAMU HEOPTAHWUYECKUX COCIMHEHUH.

OCHOBHEBIE THIIBI XHMUYECKHUX peaxunﬁ, IMPUMCPHI. CTGXI/IOMGTpI/ISI XHUMHUYCCKHUX peaKL{Hﬁ.

OcHOBHBIE KJIacChl OpPraHUYecKHx coeauHeHuil. [lpenenbHple W HempenenbHbIE YIIEBOAOPOIDI.
T'omonornueckuil psig MeTaHa.

4. Xumnueckast TepMOAMHAMHKA

DHepreTuka XUMUYecKux mporeccoB. [-if u II-if 3akoHBI TEpMOIUHAMUKHU, SHTAIBIHUSI XUMHUECKON
peakuuu. OK30- W DHIOTEPMHUYECKHE peakuuu. TepMmoxumuueckue ypaBHeHusa. Ilonartue o0
SHTpONHMH. DHepreTudeckue 3PQeKTsl XUMUUeckux peakuumil. 3akoH I'ecca M ero mpuMeHeHHe.
CranpapTHble PHTAIBIMH 00pa30BaHUS M CrOPAHUS XUMHUYECKUX coenuHeHud. TermoBsie 3¢ deKTh
XMMHUYECKUX U (PU3NKO-XUMHUYECKHX MPOIIECCOB (PaCTBOPEHHsI, ()a30BBIX IEPEXOAOB U AP.).

CaMomnpon3BOJIbHBIE XUMUYECKUE MPOLIECCHI, YCIOBUS UX NMpoTekaHus. M300apHo-uzorepMudecKuii
noreHIyan. Ypasaenue ['n66ca. @akTopsl, ONpenensonye HanpaBieHue MPOTEKaHusT XUMHUECKHX
peaxuuii, BusHuEe Temieparypsl. OOpaTUMbIe 1 HEOOPaTUMBbIE PEaKIUH.

5. XuMU4eCcKoe paBHOBECHE

PaBHOBecHble mporeccel. IIoHATHE XMMHYECKOTO paBHOBECHSA, €ro KpHUTEPUH, XUMHYECKOE
paBHOBECHE B Ta3000pa3HBIX CHCTEMax M pacTBOpax. [OMOreHHble M T'€TEepOTeHHBIC CHUCTEMBI,
paBHOBECHE B T€TEPOTEHHBIX cHcTeMax. M3oTepma xumudeckor peaknuu. KoHcTaHTa XMMHUYECKOTO
paBHOBecus. CMelleHHE XHMUYECKOTO pPaBHOBECHS: BIMSHHUE KOHIIEHTpALMU, TEMIEepaTypbl U
nasinenus. [Ipunnun Jle Hlatense.

6. XuMH4yeckast KHHETHKA

Kuneruka romoreHHBIX peakuuii. Teopus CKOPOCTH XUMHYECKHX pEaKUUW: TMOHATHE CKOPOCTH
XUMHUYECKUX PEAKIU, KHHETHYECKOE YPAaBHEHNE XUMUYECKON pEaKIMH, 3aKOH JIEHCTBYIOIIMX Macc.
3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakluy OT KOHLEHTpaluuy. KoHCTaHTa CKOpOCTH XMMHUYECKOH
peaKknuy, MOpPSAIOK W MOJIEKYIIPHOCTh XMMHUYECKOW peakuMu. MeToasl ONpeAeNIeHUs IOpsaKa
XUMHYECKOM peakuuu. MexaHu3Mbl XHMHUYECKMX PpEAKUUW, MPOCTBIE M CIOXKHBIE PEaKIUU
(mocnenoBatenpHbIE, MapajuieabHble). KnHeTHKa CI0XKHBIX peakuui.

BrusgHue Temmeparypbl Ha CKOPOCTh XHMHYECKMX peakiuil. YpaBHeHue AppeHuyca, €ro aHajus.
OHeprusi axKTUBalUHM, CKOPOCTHIMMUTHUPYIOIIAs CTaaus XUMHYEeCKod peakuuu. OrmpenerneHue
SHEPI'UM aKTUBALUU II0 OIIBITHBIM JaHHBIM.

7. DNeKTpOoXuMUs

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu (OBP). ConpskeHHbIE napsl
OKHCITUTENb-BOCCTAHOBUTENb. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOICTBAa 3JIEMEHTOB U HX
COCIIMHEHUI B 3aBHCHMOCTH OT IIOJIOKEHHUS DJIEMEHTa B IEPHOAMYECKOM cHucTeMe. BakHenmme
OKHCITUTENIM W  BOCCTaHOBUTENW.  OKHCIUTENbHO-BOCCTAHOBUTENIbHAS  JBOWCTBEHHOCTb.
OKuCIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKLUU B 3JIEKTPOXMMHMUYECKUX cUcCTeMax. [anbBaHudeckue
aneMeHThl.  CTaHAapTHBIE  OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE  MOTEHIMANBbI, METOABl  HX
onpezaeneHus. TepMoauHaMuKa B TallbBAHWUYECKHX dlieMeHTax, ypaBHeHue Hepucra. Pacuer JJIC
raJIbBAHMYECKOTO 2JIEMEHTA.



8. Xumus B COBpEMEHHOM OKeaHOJIOTHH. TeopeTuyecKre 0CHOBBI THAPOXUMUHU

[Ipenmer u 3a1auu UCCIIENOBAHUN XUMUN OKEAHA.

Bona xak yHuBepcanbHBI pacTBOpuTeNb B OmocucreMax. PU3NKO-XMMUYECKHE CBOMCTBA BOBI,
00yCIIOBIMBAIOIIME €€ POJb B TPOLECCAaX >KU3HEACSATENbHOCTH. [Maparsl, KpUCTAJUIOTHUAPATH M
COJIBBATBHI.

Mopckasi Boja Kak pacTBOp. XapaKTEepUCTHKAa XHMHUYECKOTO COCTaBa BOJ| OKEaHa: IVIaBHBIE
KOMITOHEHTHI (IJIaBHBIE HOHBI, MUKPOSJIEMEHTBI, OMOT€HHBIEC BEILIECTBA), COIEHOCTh. PacTBOpUMOCTD
ra3oB B MOpCKoi Bozie. CriocoObI BBIpaKEHHUsI KOHIIEHTPALUH PACTBOPOB.

DneKTpoauTHYEeCKasl JUCCOLMALNs PACTBOPEHHBIX BewlecTB. CHJIbHBIE U clabble BIEKTPOJIUTHL
AKTHBHOCTb MOHOB B pacTBOopax. KOHCTaHTBI KHCIIOTHOCTH M OCHOBHOCTH CIAaOBIX 3JEKTPOJIUTOB.
3akoH pa36asnenust OctBasbaa. Monnas cuna. BzaumonaeicTBie HOHOB B MOPCKOM BoOJIE.

Honnoe nipounssenenue Bojbl. Bomopoausiii u rumpokcmiibHbiid mokazarenu pH u pOH. bydepnsie
CHUCTEMBI OKeaHa Ha mpumepe OukapOoHatHOM U ¢ocdarHol cuctem. [loHsATHE O TpPOM3BEACHUHU
PacTBOPUMOCTH.

OKuCIUTEIbHO-BOCCTAHOBUTEIIbHBIE IIPOLIECCHI B MOPCKOH BOJIE.
OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIA TMMOTEHIMAN NPUPONHBIX Box, ero cBa3b ¢ pH. Kopposus
METAJJIOB B MOPCKOM BOJE, OCHOBHbIE XMMUYECKHE MEXaHU3Mbl W TEpMOAMHAMHKa Ipolecca
Koppo3uu. bruokoppo3us. 3amuTa METaIIoB OT KOPPO3UH.

9. Xumnueckue npoOiieMsl epepaboTKu yIIIEBOAOPOAHOTO ChIPbs

TorumBHas 6a3a sl XUMAYECKOW MPOMBIIIICHHOCTH: HEPTh U HedTenepepadoTka. CocraB HEDTH.
Xumudeckue Metozipl B Hedrenoobue. [leppuuHas u BTOpryHas (MAPONK3, pUGOPMHHT, KPEKHHT)
nepepaborka Hedtu. beH3WH M AM3eNbHOE TOIUIMBO. AJIBTEpPHATHUBHBIE WCTOYHHMKH TOTLIUBA.
CHHTETUYECKOE JKUJIKOE TOIUIMBO U OMOTOIUIMBO, METOABI M BBICOKOTEXHOJIOTHUECKHE IMOAXOIBI K
MOJTY4EHHIO OMOTOILIHBA.

10. Xumuueckue mpobiaeMsl mepepaboTKH MPOAYKTOB BO30OHOBIISIEMBIX TPUPOAHBIX PECYPCOB

BozoOHoBnsieMble PUPOIHBIE Pecypchl, NpuUMeEpbl. buomonnMmepbl W WX NPHUPOAHBIE CHIPHEBBIE
WCTOYHMKH: JIPEBECUHA, LIEJUTI0N03a, XUTUH U XuTo3aH. CTpyKTypa, GU3HMKO-XUMHUUECKUE CBOWCTBA,
HaIPaBJICHUS MPAKTUYECKOTO MCIIOIB30BAHMS, B TOM YHCJIE B KOCMOHABTHKE. XUMUYECKUE TTOIXObI
K CO3/IaHUIO HOBBIX BBICOKOTEXHOJIOTMUHBIX MaTepHaioB HA OCHOBE OHMOMOIMMEPOB. XUMHUYECKas
nepepaboTKa LEeJUTI0N03bl M XUTHHA: TUAPOIIN3 U MPOOJIEMbl YTUIIM3ALHUN €T0 OTXO0B.

11. Xumuueckre npoOieMbl MOTyYeHHS U Ipeo0pa3oBaHusl SHEPTHH B PAKETHON TEXHHUKE

XuMudeckue mpoobaeMbl MOTydYeHHUs U TPeoOpa30oBaHus JHEPTUHU B PAKETHOM TEXHUKE

PakerHble TOIUIMBA: KHUIKHME paKETHble TOIUIMBA, WX XUMHUYECKMH COCTaB, OCHOBHBIE
XapaKTEePUCTHKH U CBA3aHHBIE C HUMH 0COOEHHOCTH KOHCTPYKIMH pakeTHbIX ABurareneil. Haubonee
pacIpocTpaHeHHbIC OKUCIUTENN U roprodne. TBepabie u ruOpuaHbIe pakeTHbIE TOILUINBA.
ABTOHOMHBIE XMMUYECKHE NCTOYHUKH TOKA JUIS PAaKeTHOW TEXHHUKH, aBUAIIMM U TOABOAHOTO (hioTa.
TomnuBHBIE  BIEMEHTHI,  BHIBL, YCTPOWCTBO WM  NpUHOMI ~ pabOTBl  HAa  MpUMEpe
BOJIOPOJHO-KUCIIOPOJHOIO TOIUIMBHOIO ieMeHTa. [IpeumMylnecTtBa M CIOXKHOCTU HCIIOJIb30BaHUS
TOITUBHBIX 2JIeMeHTOB. COBpEMEHHBIE aKKYMYJISATOPHI.

12. X¥MHYECKHE OCHOBEI CO3aaHHUsI HOBBIX (bYHKI_II/IOHaJ'ILHBIX MaTcpuaioB

OcHoBHbIe TIOHATHS: Da30BbIe COCTOSIHME BEIECTBa, ()a30Bble paBHOBECHSA M (Ha30BbIC MEPEXOBI.
Tsepuble pacTBopsl, cruiaBel. JKuznkue kpucramisl. Hectexuomerpuueckue coeMHEHHUS.



@OyHKIMOHATBHBIE MaTepualbl: CHCTEMaTuka M KiIacCU(UKAIMS 10 COCTaBy, CTPYKType H
(YHKIMOHABHBIM CBOMCTBaM, MPHUHLMIBI TOXY4YEeHUSI M JAu3aiiHa, (U3HYECKUe CBOMCTBA H
[paKTUYecKue IpuMeHeHHs. KOHCTpYKIMOHHbIE MaTepuajbl M KOMIIO3UTHI: OTIMYHUTEIbHbIE
0COOCHHOCTH, OCHOBHBIE KPUTEPHHM KayecTBa, MEXaHWYECKHE CBOWCTBAa. | MOpHIHBIE MaTepuabl:
MPUPOIHBIE U UCKYCCTBEHHbIE THOPUIIHbIE MaTepUalIbl, OCHOBHBIE MTOAXO/IbI K MOTY4YEHHUIO U 00acTu
npuMeHeHus. Hanomarepuanbl: OCHOBHBIE TMOHSTHA, pa3MepHble 3(PQEeKTsl, peaKuuoHHas
CIOCOOHOCTb, YIIIEPOIHbIC HAHOMATepHalbl (HAHOTPYOKH, Qy/uiepeHsl, rpadeH), HAHOKAaTaIU3aToPhl,
HAaHOKOMITO3UTHI. [lepcriekTuBHBIE MaTepraibl a3POKOCMUYECKON TEXHUKH.

BricokoMoneKynspHble COCOMHEHUS: Kiaccu(uKalusi, CTPOCHHE, MEXaHW3Mbl IOJIMMEPHU3ALHU.
[Tonumepsl, ucnons3zyemble B aspokocMuueckoil Texuuke. [lonnmeprsie Matepuansl 1uist 3D-nieuaru.

13. Xumus sKkcTpeMabHBIX COCTOSIHHM BellecTBa

PaBHOBecHbIE U HEpPaBHOBECHBIE IIPOLIECCHI: OCHOBHBIE OTIMYMS HEPABHOBECHBIX IIPOLIECCOB,
MIPUYHHBI BOSHUKHOBEHHS] HEPABHOBECHBIX yCIIOBUH. [lmasMoxumus.

XVMHUYECKH aKTHBHBIC YAaCTHULBI B HEPAaBHOBECHBIX PEaKIUAX, paaukaisl. llenHele peaknuu, HX
MEXaHU3Mbl U OCHOBHBIE CTaJUU. Pa3BeTBIICEHHBIE U HEPA3BETBICHHBIE LICITHbIE PEAKLIUU.

XuMHST ~ BBICOKOTEMIIEPATypHBIX  IPOLECCOB:  KUHETHKA,  MEPCHEKTUBBl  MPaKTHYECKOTO
HCIIONb30BaHus. [IpuMepsl LENHBIX peakUMii B 3HEPreTUKE, FOpEeHHE Boaopona. Tepmuueckas
mia3ma. [TopomikoBas MeTamutyprus, yTHaIn3auns TOKCHYHBIX XUMHUECKUX COETNHEHUH.

XuMusi, MPOLECCOB, MPOTEKAIOMIUX MPU BHICOKUX JaBJICHUX (B3PBIB U yAapHas BOJIHA).

XuMusl [POLECCOB, CTUMYJIUPOBAaHHbIX HHTEHCUBHBIMU IIOTOKAMHM YacTULl U H3JIyYeHHil.
@DOTOXUMHUYECKHE PEeakUH, MPOUCXOIAlINe B arMocdepe: MpeBpalleHUs] 030HA IO ACHCTBUEM
n3nyyeHud. PagualiMoHHO-XMMHUYECKHME INPOLECChl B IOJIMMEpax: NOJIMMEpHU3alus, AeCTPyKLus,
pagukanbHOE OKHCIEeHHE. Ilna3sMoxXxuMHYeckue TpoLecchl B HHM3KOTEMIIEPATYpHOM IIa3Me.
[IpumeHeHre HU3KOTEMIICPAaTypHOH IUIa3Mbl A TOMy4YeHUs (YHKIHMOHAIBHBIX MAaTepualioB H
MTOKPBITHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

JlekunoHHBIE 3aHATHS: CHENNAIN3UPOBAHHAS AyJUTOPHS, OCHAIICHHAS NIPE3CHTALIMOHHON 1
MYJIETUMEIUMHON TEXHUKOM, Iakatamu, [lepruoandeckoil CHCTEMOM 3J1EMEHTOB, KOMILIEKT
AIIEKTPOHHBIX MIPE3CHTAINN/CITaliI0B.

JlaGoparopHbie pabOThI TPOBOASATCS B ayAUTOPHSX C BHITSDKHON BEHTHIISIIMEH, OCHAIIIEHHBIX
CreUaIbHON MeOeIbI0 U pa3HOOOPA3HOM XUMHUYECKOH MOCYION, HATMISIAHBIME TabmuiiamMu. [1pu
MPOBEJCHUY SKCIIEPHUMEHTOB B ayIUTOPUU MPHCYTCTBYIOT PETNOIABATENIN U YUSOHBII HHKEHEP.
CamocrosiTenpHas paboTa CTyJieHTa 00eCTIeYMBaETCs JOCTYITHOCTBIO BCEX YUEOHBIX TOCOOHH TIO KypCy
Ha caiite Kadeapsl 00IIei XMMUH, a TaKXKe HATMIUEeM y4eOHBIX TOCOOUI U METOANYECKON JIUTEePaTypPhI
B oubimmoreke MOTU u B nabopaTopHOM MpakTUKyMe Kadeapsl, JocTynoM B MIHTepHET.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. O6mas u Heopranudeckas xumus [ Texcr] : yueOHuK 17151 By30B / H. C. AxmetoB .— 7-¢ 3.,
crepeotun. — M. : Breicmas mkona, 2009 .— 743 c.
2. Ilpakruyeckuii kypce obmie xumun [Teker] = yueO. mocoOue i CTY/ICHTOB BY30B 110 HAITPABICHHUIO
"[Ipuxnagnpie MaTemaTuka U ¢pusuka" / M-Bo oOpazoBanus u Hayku PO, Mock. ¢pu3.-TexH. uH-T (roc.
yH-T) ; [B. B. 3enennos u ap.] .— 4-e uzn., ucnp. u gom. — M. : MOTU, 2012 .— 305 c.
Brinaercs B qenaprameHre:
3. Cuurupera E.M., 3enennosa C.A. CipaBoYHHMK QU3MKO-XUMHUECKUX BenuuuH. — M.: MOTU, 2007.

JomnonHutensHas auTeparypa



Bripaercs B nenapramenre:

1. Apremenko A.U. Oprannyeckas xumus. — M.: Beicmias mikona, 2004.

2. Anexun O.A., Jlsxun 10.1. Xumus okeana. — JI.: ['mapomereounsnar, 1984.

3. bepsun B./1., bep3un /I.b. Kypc coBpemenHoii opranndeckoit xumuu. — M.: Briciias mikona, 1999.
4. bepkyt B.Jl. HepaBHOBecHbIE (hU3HKO-XMMHUYECKUE POLIECCH B THIIEP3BYKOBOH adpOANHAMUKE. —
M.: Dueproaromusnar, 1994.

5. bynanos B., Jlomosa T., Peiokun B. Xumudeckas kuneruka. Bonbxun B.B. O0mas xumust.
OcnoBHoii kypc. — CI16.: U3aarenbctBo «Jlaunby, 2014.

6. Bonpxun B.B. O6mas xumus. OcroBHo# Kypc. — CI10.: M3natensctBO «Jlanby», 2008.

7. Bonbxun B.B. O6mas xumusi. Cnennanbublii kype. — CI16.: UznarensctBo «Jlanby, 2008.

8. Bombxun B.B. O6mas xumus. M36pannsie rassl. — CI16.: M3natensctBo «Jlauby, 2008.

9. I'muuaka H.JI. O6mias xumust. — M.: MaTerpan-npecc, 2005.

10. I'munka H.JI. 3apaun u ynpaxsaenus no obmei xumun. — J1.: Xumus, 1999.

11. KopoBun H.B. O6mas xumusi. — M.: Beictras mkona, 1998.

12. Jleencon U.A. Kak 1 moueMy npoucxofsT XUMHYECKUE PEAKIUU DIIEMEHTbI XUMHYECKON
TEPMOJAMHAMUKHU U KUHETHKHU. — Jlonronpyansrit: U3narensckuii qom «MuTemnext», 2010.
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9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

[Ipy moxaroToBke K BBIIOJHEHHIO JIAOOPATOPHBIX paboOT HCHoNb3yeTcs ydeOHoe mocobue
«IIpakTrueckuii Kypc oOIIeli XuMHUM», B KOTOPOM PaCCMOTPEHBI BaXKHEHUIITNE TEOPETUICCKUE PA3IEIbI
Kypca B 00bEMe, HEOOXOOUMOM ISl BBIIIOJHEHHS IMOCTABICHHBIX SKCIEPUMEHTAIBHBIX 33/1ad, AaHO
OIMCAaHUE MpeUlaraeMbIX 3aJaHuil U PEeKOMEHJAIMH K UX BBIIOJIHEHHUIO, a TaKKe 00paslbl pereHus
TUIOBBIX 33Ja4 M BOIIPOCHI IJIs1 CAMOKOHTPOJISI IPU padoTe ¢ U3yyaeMbIM MaTepUaIOM.

C 1enbio OIICHKH YPOBHS OCBOCHHUS MaTepHala 1o Kaxa10i 1a00opaTopHOi paboTe COCTABIAETCS OTUET,
Ha OCHOBAaHMHU KOTOPOrO MPOBOAMTCS 3aliuTa JlabopatopHoil paGotbl. IIpoBeneHne KOHTPOIBHBIX
paboT crIocOOCTBYET 3aKPETICHUIO TEOPETUIECKUX OCHOB Kypca, YUUT KPaTKO M3Jararth B MUCbMEHHON
¢opme nonyueHHble 3HaHHA. [IpoBereHNEe IBYX KOJUIOKBUYMOB MO TeMaM | M 2 MOMOTraeT CTYACHTY
JIOTMYECKH TOYHO, apryMEHTHPOBAHHO U SICHO CTPOMTH YCTHYIO peub, (hOPMYIHPOBATH CBOIO TOUKY
3peHHUsl, OBJa/leBaTh HABBIKAMHU BEACHUS IMCKYCCUH, JaeT BO3MOXKHOCThH INPENOAABATENI0 MPaBHIBHO
OLICHUTh YPOBEHb 3HAHUI CTy[ICHTa Ha 3Tare IPOMEKYTOYHOM aTTeCTALIUH.



B camocrosiTennpHy 0 paboTy CTY/IEHTOB BXOIHT:

— OCBOCHHE TEOPETUUECKOTO MaTepHaa,

— MOJITOTOBKA K BBIITOJHEHHIO U 3allIUTE JIA0OPATOPHBIX PadoT,
— MOJTOTOBKA K cjiaue audHepeHInpOBaHHOTO 3a4ETa.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: T'eokocMuyecKkre HAyKU U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
JleTIapTaMeHT XUMUU

Kypc: 1

KBaJupuKaAnus: OaxanaBp

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

Pa3paborunk: T.M. BacunweBa, 1-p TeXH. HayK, JOIIEHT, Ipodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATh
OIITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYECHUHI

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAaMBaTh U PEaIM30BBIBATH TPACKTOPUIO
caMopa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
JEATEIbHOCTh B PEIICHHHM IPOQEeCCHOHANBHBIX —3a/1ay;
MOJBEpPrarh KPUTHUYECKOMY aHAIN3Yy IPOAEIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUA TUCHUILIJIMHBI «061113.51 XUMHUA » O6y‘IaIOH_H/II\/’IC$I JOJIKCH:

3HATh:
* OCHOBHBIE MOHATHS OOIIEH XMMUH;

. ctpykTypy llepuonnueckoid cucremsl smementoB JI.M. Menneneera

OCHOBHBIC XapPaKTCPUCTUKU IJICMEHTA,

KM BBITCKAOIIUEC H3 HEC

¢ TCPMOAVMHAMHUYCCKHNUC U KUHCTHUYCCKHUC 3aKOHOMCPHOCTHU, OPCACIAOIINC ITPOTCKAHNC XUMHUYCCKUX

pouecCCoOB;

* METOJIbI ONTMCAHUSI XUMHYECKHX PAaBHOBECHIA;
* TEOPETHYECKHE OCHOBBI O0IIEH XUMHH, TTIEKTPOHHOE CTPOCHNE aTOMa, OCHOBBI TECOPUU XUMHUYECKOH

CBA3HU B COCAMHCHHUAX PA3HbIX THUIIOB,

¢ CTpPOCHHC U XUMHUYCCKUEC CBOMCTBA OCHOBHBIX KJIACCOB HECOPraHn4CCKuX COeHHHCHHﬁ;
° CBOICTBA BOJbI U BOJAHBIX PACTBOPOB CHUJIBHBIX W cla0BIX QJICKTPOJIMTOB, CIIOCOOBI BbIPpAKCHUA

KOHIICHTPAIMH BEIECTB B PACTBOPAX;

* 0a30Bble 3aKOHOMEPHOCTH XUMHUYECKUX IMPOLECCOB, MPUMEHSIEMBIX B COBPEMEHHBIX HAYKOEMKHX
TEXHOJIOTUSX M 0COOEHHO B c(hepe adpOKOCMHUYECKUX TEXHOJIOTH;

* J1a0OpaTOPHYIO TEXHUKY IKCIIEPUMEHTA;

* TEXHHUKY 0€30MacHOCTH U MpaBUia pabOThl B XMMUYECKOH J1aboparopuu.

yMeThb:

¢ QAHAJIU3UPOBATH XUMHUYCCKUC ABJICHUA, BBIACIIATL UX CYyTh, CPABHHBATD, O606H_IaTB, JA€J1aTb BBIBOIEGI,
HCIIOJIb30BATh 3aKOHBI XMMHWHU MIPHU UCCIICAOBAHNU U CPABHECHUH PA3JIMIHBIX ﬂBHeHHﬁ;
° IIPUMCHATH OCHOBHBIC 3aKOHBI XUMHYECKON TCPMOAWMHAMUKN W KHWHCTUKU IIPpHU PCHICHUHA

npodecCUOHANBHBIX 3a7a4;

¢ HTPCACKA3bIBATb BO3MOKHOCTD MMPOTCKAHUA XUMHNYCCKUX MMPOLUCCCOB U OIMUCBIBATD UX KUHCTUKY
® OINpPCALCIIATh XUMHUYCCKUEC CBOMCTBA DJIEMEHTOB M HX COCAWHCHHH II0 IIOJOXKEHHIO JJIEMEHTa B

[lepnoagnueckoit cucreme;

® HaxXOoAuTb U HCIIOJIB30BaThb CIIPABOYHBIC JAHHBIC PA3JIMYHBIX q)HSHKO-XI/IMH‘IeCKI/IX BCJIMYHH IIpU
pCIICHUU XUMUYCCKUX HUJIU CBA3AHHBIX C HUMHU HpO(i)eCCI/IOHaJIBHBIX 3aaa4,

. MPEJCTaBISATh JaHHBIE DKCIEPUMEHTAIBHBIX HCCICOBAHUH W BUAE TIpaduKoB,

3aKOHUYEHHOIO MIPOTOKOJIAa UCCIEAOBAHUSL.
BJIaJeTh:

Tabau, u




. METOJMKAMH XHMHUYECKUX pPACueTOB, aHajlKM3a 3aKOHOMEPHOCTEH TMPOTCKAHUS XHMHYECKUX
MPOIECCOB HA OCHOBE TEPMOJMHAMUYCCKUX PACUCTOB, OIMPEIACIICHUS OCHOBHBIX KHUHETHYCCKUX
napamMeTpoB XUMHUYCCKHX PEaKIIHii;

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

* HaBBIKAMU 0€30MaCHOM PabOThl B XUMHUYECKOMN JJAOOPATOPUH U HABBIKAMM MPAKTUYCCKON pabOTHI 1O
MOCTAHOBKE IKCIICPUMEHTA;

* HaBBIKAMU COCTABJICHUS OTYCTOB MO UTOTAM SKCIICPUMECHTA.

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

B umensix Tekyniero KOHTPOJS YCHEBAEMOCTH MPEAyCMOTPEH KPaTKUM Oompoc MO TeMe Mpeablaylien
JIEKLIUH.



3. IlIpumMepbl KOHTPOJIUPYIOIIUX MATEPHAJIOB

3.1. [IpumMep KOHTPOJIBLHOIO 32/IaHUSA M0 TeMe PAcTBOPHI |

1. B kakom o6beme 1 M pactBopa comepxurcs 114 r Alx(SO4)3?

2. Cronbeko rpammoB NaSOsz notpeOyeTcs st mpurotoBieHus 5 1 8%-ro
(o macce) pactBopa ¢ wiotHOCThIO 1,075 T/Mn1?

3. ITmotHocte 15%-r0 (MO Macce) pactBopa H2SO4 pasra 1,105 r/mu.
BrraucnuTh: a) MOJISIPHOCTH, 0) HOPMAIBHOCTD, B) MOJISUTBHOCTD PAacTBOPA.

4. Cxompko monedr M@gSOse7H;0 mamo mpubaButh kK 10 MOJSIM BOZIEL,
41005 TONTyunTh 10%-b1i1 (10 Macce) pactBop MgSO4?

5. CKOIbKO MWUIMJINTPOB KOHLEHTPUPOBAHHOW COJITHOH —KHCIOTHI
(mtotHocth 1,19 1/mi), comepskameit 38% (macc.) HCI, Hy)HO B3aTh st
npuUroToBieHus 1 i 2 H. pacTBopa?

3.2. IlpuMep KOHTPOJIBHOIO 3aIaHUsI 0 TeMe pacTBopbI |

1. Ha ckombKO TpagycoB MOBBICHTCS TeMIepaTypa KUIIEHHUS BOJBI, €CIIH B
100 t Boms! pactBopuTh 9 T Ti1r0K0361 CeH12067?

2. Beraucnuts pH 0,1 M pactBopa xmopHoBatuctoit kuciaotet HOCI (K =
5+10%).

3. Bemucmure aktuBHocth 0,01 M pactBopa HCl (xoadduiment
aktuBaoctH y = 0,90).

4. Beruucnuth pactBopuMocTs (B Moib/i) CaFz Boge u B 0,05 M pactBope
CaCl,. Bo ckombko pa3 pacTBOPUMOCTH BO BTOPM Cllydae MEHBINE, Y€M B
nepsom?

5. Berauciuth 00beM BOJBI, HEOOXOIMMEIH [t pacTBopeHus mpu 25°C 1 T
BaSO, (TTP(BaS04) = 1,1 « 101)

3.3. HpnMep KOHTPOJIBHOTO 3aJaHUA MO0 TEME IHEPreTuKa

XUMHUYIECCKHUX IIPpOoHeccoB

1. TlpuBeneHbl TEPMOAMHAMUYECKHE YPABHEHMS XHMHYECKHX PEAKIUH
moryderust HBr )

a) Howy + Bragy — 2HBr), AH® = -72 xJ{/Momb;

6) 1/2Hy + 1/2Bry¢y — HBr (), AH® = -21 xJ]x/Morb;

B) H(F) + Br(m) — HBI’(,—), AH° = -336 KH)K/MOJ'H:-;

I‘) 1/2H2(,—) + l/ZBrz(m) — HBI’(,—), AH°® = -36 KI[)K/MOJ'IB.

Kakoe w3 mpuBeneHHbIX 3HaueHHH AH° MOXHO NHpPHHATH B KadecTBe
cTaHAapTHOH 3HTaNBNUN oOpasoBanust HBr? O6psacHuTE, MOYEMy Apyrue u3
YKa3aHHBIX 3HAUEHUI HE paBHbl HICKOMOM BEJIMYHMHE.

2. Onpeaenuth CTaHAapTHOE H3MEeHeHHE OSHTambmu AH%gs peakimun
TOpEHMs METaHa:

CH4(r) + 202()—> COQ(F) + ZHZO(F),

ecnmu  oHTanenuu  obpazoBanust COzp), H20r u  CHyp paBHBI
cooTBeTcTBeHHO -393,5, -241,8 1 -74,9 xJ[>/MOJb.



3. Ompenenure suTanbnu0 rugparaiuu Na,COz*H2O mo Na,CO3¢10H,0,
€CIM TpU PacTBOPEHUH TMEPBOTO KpucTamoruyapata Boeiaensercs 10,5
kJI>K/MOJIb, & P PACTBOPEHHHU BTOPOTo morioiiaercst 67 kJ[x/Moib Terma.

4. Omnpenenure dHeprut0 ABoWHON cBsizu C=C, eclii M3BCCTHA DHTAJBIIHS
peakuuu:

C2H4(r) + Hz(l-) = C2H6(r) OO0 AHe = -137 KI[)K/MOJ'IB

U cpexnue sHepruu cszeit: Ec.y= 412 kJx/Moib, Ec.c = 348 kJx/Moib 1
En-n = 430 x/Ix/Mob.

5. laHa XUMHUYECKas peaKusi:

CaC03(K) = CaO(K) + COz(r).

OmnpenennTe HampaBlIeHHE 3TOW peaknuu npu Temreparypax 700 u 1000
°C. Ecnu HampaBieHHe peaklUd M3MEHSIETCS C MOBBIIIEHHEM TeMIIepaTyphl,
JIaliTe OLEHKY TEeMIIEpaTyphbl, MPU KOTOPOH MPOMCXOJUT CMEHA HaIpaBIICHUS
peakuuu. 3HaueHus AHoosp, 208 U AS"Dsp, 208 JJIA CaCOm), CaO(K) u COz(r)
BO3BMHUTE W3 CIIPABOYHOM IUTEPaTyphbl, 3aBUCUMOCTh TEPMOIMHAMHUYECKUX
(GyHKIMI OT TeMIepaType He YUUThIBaHTe.

3.4. IIpuMep KOHTPOJIBLHOTO 3aJaHUsI MO0 TeMe XUMUYecKasi

KHHETUKA U XUMHYE€CKOE€ PaBHOBECUE

1. Kak usmenurcs ckopocth peakuun 2NO(r) + Oy — 2NOy(p), eciu

a) YBEITMYUTH JaBJIICHUE B CUCTEME B 3 pasa;

0) yMEHBIIUTH 00BEM CHCTEMHI B 3 pa3a;

B) noBeIcuTh KoHIeHTpanuio NO B 3 pasza.

2. YcraHoBNeHO, uto 1 peakiuun A + 2B — 3C + D xuHermueckoe
ypaBHeHue peakuuu umeet Bug v = K[A][B]. KakoBa pazmMepHOCTh KOHCTaHTBI
ckopoctH peakiun. OnpeaenuTe MOpsSA0K Peakiid M CKOPOCTH PacXoI0BaHMUs/
obpazoBanus s BemiectB A u C.

3. Peaknuio pasznoxenus: razoodbpassoro amnetanbaeruga (CHsCOOH)
npoBoaMiIM Tpu Temmepatype 518°C m HayalpHOM JaBICHMM BemiecTBa 363
Topp. Ilocne Toro, kak mpopearupoBano 5% BemiecTBa, CKOPOCTh pPEaKLIUU
cocraBuna 1,07 Topp/c. Ilocne Toro, kak mpopearupoBaio 20% BeriecTsa,
ckopocts peakin ctana 0,76 Topp/c. Onpenenute MopsAaoK peaKkInu.

4. KoHCTaHTa CKOpPOCTH pPEaKIHUU PAa3JIOKEHHUsI HEKOTOPOrO BellecTBa
pasHa 2,80°10° av®/monbec npu 30°C u 1,38+1072 am®/moibec mpu 50°C. Haiitu
SHEPTHI0 aKTHBALMU W TPEIIKCIIOHCHIIUATBHBIH MHOXHUTETh A IS JaHHOW
peaxuuu.

5. CrannmaptHoe u3MeHeHue sHeprun [ mb0Oca mns peakyum A + B <+ AB
npu 298 K paBro -8 k/[x/Monbs. HayanbHble KOHIEHTpaluu BemecTB A u B
paBupl 1 wmosb/n.  HallTH KOHCTAaHTy paBHOBECHMSI U  PaBHOBECHBIC
KoHIeHTparwn A, B n AB.



3.5. Ilpumep KOHTPOJBLHOrO 3aJaHUS MO TeMme
JICKTPOXUMUSA u OKHUC/IUTEC/IBbHO-BOCCTAHOBUTEC/IbHBIC
peakuumn

1. Kakue U3 nepeurcieHHbIX MOHOB MOI'YT ObITh BOCCTAHOBUTENSAMHU: Fe2*,
Sn%*, Pb*, TI%*, Ge**? OtBer oObsicHUTE.

2. OmpeaenuTe OKHUCIUTEIb M  BOCCTAHOBUTENb B  CICAYHOLIHX
MPEBpPAIICHHUSIX:

a) 2Al + 6HCl — 2AICl; + 3H0;

6) HI + HaSOu4qomny — 12 + SOz + H20;

B) 5KNO; + 2KMnO;4 + 3H,S04 — 5 KNO3 + 2MnSO; + K2S04 + 3H20.

3. Jlnist raJIbBaHUUECKOTO DJICMEHTA!

() Ni | Ni?*|| Sn?*|Sn (+)

a) HANWIINTE YpPaBHCHHE pEaKIUi, NPOTEKAIONIMX Ha 3JICKTPOIax,
ypaBHCHHE CYMMapHOW peakIliy mpoliecca U ypaBuenue HepHera is Hee;

6) paccuuraiite E° 3nemenTa 1 oneHuTe NOpsok Kpasn ;

B) B KAKOM HarpaBJeHUHU OY/IeT IIPOTEKATH TIPOLIECC, ECIM ani2* = 1 MO/,
asn?* = 107* momm/n?

4. CocraBbTe CXEMBbI TrajlbBAHUYECKHUX IEMEHTOB, B KOTOPBIX MPOTEKAIOT
peakium:

a) Zn +2Fe%* — Zn?* + 2Fe?;

6) Cd + CuSO4 — CdSOq + Cu.

3.6. HpHMep KOHTPOJILHOI'0 3aJlaHUsA 10 T€EME OCHOBHBLIC

KJIaCChl HCOPTAHUIECCKUX U OPraHu41€CKUX COE}II/IHEHI/Iﬁ

1. Onpenenure KOITUYECTBO aTOMOB OOpa, cojepikaiieecs B TeTpabopaTe
narpus Na;BsO7 maccoii 40,4 1.

2. Jluthii B3aUMOJCHCTBYET C BOJOM C 0Opa3oBaHHEM THIAPOKCHIA H
ra3o00pa3HOro BOJAOPOAA:

2Li(TB) + 2H20(>,<) — 2LiOH(p,p) + Hop.

CKOJIBKO TPaMMOB JIUTHS HEOOX0IUMO, YTOOBI TOIY4uTh 7,79 T H)?

3. Kak u3MEHSIOTCS  KHCJIOTHO-OCHOBHBIE W OKHCIUTEIHHO-
BOCCTAaHOBHTEIJIFHBIC CBOHCTBA BBICIINX OKCHIOB U THAPOKCHIOB 3JIEMEHTOB C
pOocCTOM 3apsizia uX sIep: a) B mpeeniax nepuoza; 0) B mpeaenax rpyIbl.

4. C xakuM U3 MEPEUYHCICHHBIX COSANHEHUI OYJIeT pearupoBaTb B BOJHOM
pactBope noBapeHHas conb NaCl: a) Cu(OH)2; 6) H.SiOs; B) AgNO3; 1) COa.

5. OObsicHUTE NPUYMHBI PA3HOOOpa3Usi OPraHMYECKHX COETUHEHHH.
IMoyemy cTpykTypHble H30Mepsl nieHTaHa CsHip UMEIOT pasHblie TeMIepaTypbl
kureHust? HapucyliTe 1Ba BO3MOXKHBIX CTPYKTYpHBIX n3omepa CsHio.

3.7. IlpumMep KOHTPOJILHOIO 3aJaHUsl 1JIsl KOUIOKBHYMA
M0 TEME CTPOCHUE BEIIECTBA

1. Kakoe MakcHMalbHOE YHCJIO OJICKTPOHOB MOXKET COJACPKATh aToOM B
3JICKTPOHHOM CJI0€ C I'IaBHBIM KBAaHTOBBIM YHMCJIOM N = 4?



2. HamcaThb 351eKTpOHHbBIE KOHDUTYpaLnK:

a) Sn, Sn?*, Sn**;

6) Mn, Mn?*;

B) Cu, Cu?*; Cr, Cr¥;

r) S, .

3. Kak u3MeHsieTcst ¢ pocTOM IMOPSIIKOBOTO HOMepa 3HAaueHHE MEepBOTO
MOTEHIMajla HOHU3AIH Y 3JIEMEHTOB BTOporo nepruona? Yem oOBSICHUTH, YTO
TIepBbIi MMOTEHIMAI HOHM3AINK atoMa Be Goibirie, uem y atomoB Li  B?

4. OmpenenuTe THI CBSA3M B CIENYIOIINX COeOUHEHUAX: a) cBs3b CC B
H3CCHs; 6) cass Kl B Kl; B) cBass NB B H3NBCls; 1) cBass CIO B ClO:.

5. OmucaTh MPOCTPAHCTBEHHOE CTPOCHHUE HemoJspHON Mosekynsr BeCly.
Kakne aromHble opOuTanyu OepwiuTUs Y4acTBYIOT B 0Opa3oBaHHMHU CBsizeil Be—
CI?

6. [lunonbabie MoMeHThl Mosiekyl H2O u H2S paBubl cootBeTcTBeHHO 1,84
u 0,94 D. Kakas monekyna Gosee nosspHa? YKazaTh HallpaBJICHUS TUTIOIbHBIX
MOMEHTOB CBSI3€H B 9THX MOJIEKYJIaX.

7. Kakoil Buj B3auUMOJEHCTBUI MeXIy YacTHUIAMH NPHUBOJ K MEpEexXoay B
koHAeHcupoBaHHoe coctostuue He, No, HI, Cly, BF3, H,0?

3.8. IlpumMep KOHTPOJIBLHOIO 3aJaHUsI MO TeMe XHMHS B
COBpeMeHHOii  okeaHoJioTMH. TeopeTHyecKHe  OCHOBBI

THAPOXUMHUH

1. BBYMCIUTP HOHHYIO CHJIy W aKTUBHOCTh HOHOB B pPacTBODE,
coaepskamiem 0,01 moss/1 MgSOs4 u 0,01 mons/m MgCl,.

2. PactBop, comepxamuii 0,85 r xmopuga umHKa B 125 T BOABI,
Kpucrtammsyercss 1npu  temmeparype —0,23°C.  Omnpenenure CTeneHb
quccormarn ZnCly. Kpruockonuueckas OCTOsIHHAsE BOBI paBHa 1,86,

3. Xecrkocth HekoTOporo oOpasna BOIBI OOYCIIABIMBAETCS TOJIBKO
runpokapbonaToM xenesa. [Ipu kumsraenun 0,25 1 BOIBI B 0caiok BemaneT 4,0
mr FeCO3. Uemy paBHA KECTKOCTB BOJBI?

4. Mexanm3M JjeicTBus OukapOoHaTHOW OydepHOit cuctembl. Kaxk
U3MeHUTCs BenmunmHa pH  okeaHWueckod  cpelpl, TpU  TOBBIIICHUH
napiansHoro aasiaenus CO,?

5. TIlpoBecTH OLEHKY OTHOCUTEJIBHOW BEPOSITHOCTH  MPOSIBICHUS
BOJIOPO/IHOW HJIM KHCIIOPOAHOW AENONSIPH3ALMH NPU KOPPO3UH BO BIAKHOM
BO3AyXe MarHus u xenes3a. Cpena — HeWTpagbHAL.

3.9. Ilpumep TECTOBOr0 KOHTPOJSA MO TeMe XMMHYeCKHe
npoodJieMbl NepepadoTKH YIJIeBOAOPOIHOIO ChIPbS

1. [TpoxyxToM pexTuduKanuy HeTH HE ABIACTCS:

a) OeH3uH;

0) KepocHH;

B) Ma3yT;



T') KOKC.

2. PudopMuHr 6eH3MHA IPOBOIAT C LIENBIO:

a) TIOJIyYEeHHUS! aJIKCHOB;

0) MOBBIILICHNS! OKTAHOBOTO YHCIa OCH3MHA;

B) paclleIUICHUs aJIKaHOB;

T') HOJIyYECHUS aJIKaJHEeHOB.

3. VKaKUTe «INIIHEE) MOHATHE:

a) pexTuduKanus;

0) KOKCOBaHHE;

B) TEPMHYCCKUN KPEKHT;

T) KaTATUTHYECKUI KPEKHHT.

4. [lpuBeaure npuMepsl OMOTOILIUBA.

3.10. IIpumep TeCTOBOro KOHTPOJISI MO0 TeMe XHMHYECKHE
npoodJjieMbl  nepepadoTKM  NPOAYKTOB  BO300OHOBJISEMBIX
NPHPOIHBIX PecypcoB

1. CBOHCTBO LEJUIIONIO3bI, JIEKAIEe B OCHOBE €€ XUMHYECKOH
nepepadoTKu:

a) pasnokeHue 0e3 10CTyIa BO3LyXa;

0) ropenue;

B) 3Tepu UKL,

I') TUAPOJIH3.

2. Kakue BeuiecTBa OTHOCST K TeTepIoicaxapuiam:

a) IeJUTI0II03a;

0) XuTHH;

B) XUTO3aH;

T') Kpaxmai.

3. AreraTHOe BOJIOKHO, IIOJIy4aeMoe XHUMHYecKoH Moaudukanueit
LIEIJUTION03bI, HA3bIBACTCS:

a) HaTypaJIbHBIM;

0) UCKYCCTBCHHBIM;

B) CHHTETHYECKUM;

T') IPUPOIHBIM.

4. DTaHoI, MOJIy4aeMbIi 10 IeT0YKe MPEeBPaIICHUN:

Hemnrono3a — ['moko3a — DTaHOI

Ha3bIBAIOT:

a) MHIIEBBIM;

0) THAPOTU3HBIM;

B) CHHTETHYECKUM;

') HCKYCCTBEHHBIM

5. Tumpomuszom 250 Kr IpeBECHBIX OMNIIOK, COJACP)KaHHE IIEJUTIONIO3bI B
KOTOpBIX cocraBisier 45%, Oblio momydeHo 62 kr mmoko3sl. Omnpenenure
MacCOBYIO JIOJIO BBIX0/1a TJIIOKO3BI OT TEOPETHYECKH BO3MOXKHOTO.



a) 98,1%;
6) 56,7%;
B) 49,6%;
r) 30,5%.
6. HpI/IBeﬂI/ITe OPUMEPLI BBICOKOTCXHOJIOTUYHBIX MAaTCpUajloB Ha OCHOBC
6I/IOHOJ'II/IMepOB, MEPCHOCKTUBHBIX JJIA UCIIOJIb30BaHUs B KOCMOHABTHKE.

3.11. TIlpumep KOHTPOJBLHOTO 3aJaHUsl 10 TeMme
XUMHYeCKHe TPodjaeMbl TMOJYyYeHHST H Tpeodpa3oBaHUA

JHEPIrMU B PAKETHON TeXHUKe

1. Kakoe ToImMBO, 10 €ro 3HEProeMKOCTH Ha | T, Jydllle MCIONIB30BaTh B
pakeTHBIX ABHraTensx: xuakuid ruapasuH NoHs mnm razooOpasseiii Gopan
BsHe? YpaBHeHus peakiuii ropeHus:

NoH4 + O, = N2 + 2H20;

2BsHo + 120, = 5B,03 + 9H,0.

Jast BemectB NaoHa (., H20 (), BsHg (1), B203 («p) 9HTaNBIMSA 00pazoBanms
(AH®gp) cocraBmuset 50,4; -241,8; 62,5; -1273,8 x/[)x/MOJIb, COOTBETCTBEHHO.

2. OO0peM Ta3000pa3HBIX (NpH TEMIepaType IUIAMEHH) IIPOIYKTOB
CTOpaHus PaKeTHOTO TOIUIMBA U3 pacdyeTa Ha MacCy TOIUIMBA JIOJDKEH OBITh Kak
MOXHO OompimmM. Paccumraiite 00beM (TIpUBEACHHBIH K H.y.) TPOIYKTOB
cropanusi 100 r cmecu NH4sNO3z u (CN3Hg)NO3, cumras Bony mapom. B kakyio
CTOpPOHY W3MEHHTBHCSI O0BEM Ta30B IPH TEMIEepaType IUIaMEHH (JaBlICHHE
cuntath arMochepHbiM)? COOTHOIIICHUE KOMIIOHCHTOB CMECH TaKOBO, UTO MPHU
ee TOpeHHH Bech a30T mpeBpamaercs B N2, Bogopon — B H.O, a yriepon — B
CO..

3. YkazaTtb, B Kakoil u3 mpuBeleHHbIX peakuuil ruapazud NaHs cimyxur
OKHCJIUTEJIEM, a B KAKOH — BOCCTAHOBUTEJIEM:!

a) NoHs + 4AgNOs + 4KOH = N, + 4Ag + 4KNOs + 4H,0;

0) NoHz + Zn + 2KOH + 2H,0 = 2NHs + K;[Zn(OH)a4).

Kak m3meHsieTcs B Ka)XKJ0M Cilydae CTeNeHb OKUCIICHNUS a30Ta?

4. BonopotHO-KHUCIIOPOJHBIN TOTUIMBHBIN 3JIEMEHT: YCTPOHCTBO, MIPUHIINAI
paboTHI, IPOTEKAIOIINE PEAKIIHH.

3.12. TIlpumep KOHTPOJILHOrO 3aJaHUsl MO TeMme
XMMH4YeCKHe OCHOBBI CO31aHMSA HOBBIX (YHKIMOHAJIbHBIX

MaTepHuaJioB

1. Hau psx Bewects: KBru, law, Alw, SiCw), Adw. Bribepute n3 atoro
psla MO OAHOMY BEUIECTBY B KauecTBE INpHUMEpa ISl WIUIIOCTPAlUU TaKHX
CBOWCTB TBEpPABIX Ted KAaK BBICOKAs 3JIEKTPOINPOBOJHOCTb, MIACTUYHOCTB,
XPYNKOCTb, TBEPJOCTbD, IETyUECTb.

2. YeM BBI3BaHO CTPEMIIEHUE HAHOUYACTHUIL K arperaluy U B3auMOACHCTBHIO
¢ okpyxaromeil cpegoi? Kak 370 cBOWCTBO HAHOYACTHI] MOXKET MPOSIBUTHCS
IPH [IOJIy9E€HUH HaHOMaTeprasioB?



3. [IpuBeauTe NpuMepsl HECTEXUOMETPUUECKUX COCTUHEHUI.
4. PaccunraiiTe MOJSPHYIO Maccy o0pasia NoJIuITHICHA !

_‘f_‘:H:_ t1H:_+_._T.
rae n = 4600.
5. Jlist auarpamMmer:
t°C
o4 1
L s
5 3
A B

Onpenenure:

a) KaKkoBa B3aUMHAas PaCTBOPHUMOCTH BEIICCTB;

0) cocraB a3 (B %) mst Touexk 1, 2, 3, 4.

B) YHCJIO CTENICHEW cBOOOBI i1 Touek 1, 2, 3, 4, 5.

T) COOTHOIICHWE TBEPHAOH W >KuAKOH (a3 Uil TOodYeK, JekKanlnx Ha
n3zotepme LS.

3.12. Tlpumep KOHTPOJBLHOTO 3a/JaHUSl TO TeMe XUMMHS

IKCTPpEMAJTBbHBIX COCTOSTHU M BelIeCTBAa

1. Toyemy B memuoit peakuuu Ho + Cl; = 2HCI 3apoxnenue uemnu
nauuHaercs ¢ paaukana Cl', a He ¢ pagukana H'? Kakyro posib B 9TOM peakiuuu
urpaet ocsemenne? MmMeer nu 3HadeHune yacrora cBera? COCTaBUTH CXEMy
3TOH peakuuu.

2. B BepxHHX CJ0sSX arMoc(epbl MPOUCXOAUT PA3JIOKEHHE O30HA B
npucytcetBur NOy. OjiHa U3 CTaanil peakiuy BIPaXKaeTCsl yPaBHEHUEM:

0O+ NO; — NO +0,.

JanuHast craaus OblIa UCCIE0BAaHA B 9KCHEPHUMEHTAIBHBIX YCIOBHUSIX MPU
6onbmoM m30bITKe B peakiuonHol cmecu NOz (1,0 ¢ 1016 MoneKyn/;[M3). B
IKCIIEPUMEHTE OTPE/IeISUIN H3MEeHeHne KoHIeHTpauu O yepe3 omnpe/ielieHHbIE
HMHTEPBAJIbI BpeMeHHU. Pe3ynpTaThl SKCIIepUMEHTa CIEAYIOINHUE:

CO, 5,0+ 1012 1,9+ 10%2 6,8 101 2,510
aTomMoB/nIm>
t,c 0 1,0+1072 2021072 3,021072

Onpenenute TOPSIOK  peakOWd MO  KHUCIOPOAYy M COCTaBbTE
muddepeHnranbHoe ypaBHEHHE CKOPOCTH PEAKITHH.

3. TloueMy TIa3MEHHO-CTHMYJIMPOBaHHBIH cHHTE3 B cMecd i No—H»
IIPUBOJNT TJIABHBIM 00pa3oM K TONyYEeHUIO aMMHaKa, a He TuapasuHa. Kakyio
pOJib  WrpaeT aTrOMapHbIi BOmOpPOa B maHHOM mporecce?  Kakoit




IUTa3MOXHMHUYECKUH crtocod Oomnee 3 eKkTrBeH i (UKCAIMK a30Ta: CUHTE3
THIIPHUJIOB a30Ta WM CHHTE3 OKCUIOB a30Ta’?
4. XapakrepHas  riyOmHa ~ MoaupuKanpd — monmuMmepa X B
HU3KOTEMIICPATYPHOI MJIa3Me OIMCHIBACTCS BBHIPAKCHUECM:
x* = x5 (InoiN —InInK)

roe oo — 93GQeKTHBHOE ceueHHe MOAU(PUKAIMKA MakpoMoiekyi1, N —
HHTETPaJbHBIl MOTOK 3JEKTPOHOB HAa MOBEPXHOCTh mojmMepa, K — CTemeHb
Moaudukanuu noaumepa. Mcnons3ys AaHHOE BBIPAXCHHUE, OLICHUTE TIyOUHY
Moaupukanuy nonumepa npu K = e (cmabas moamdukauus) u K = 1000
(3HauntenbHas Moaudukanus). Ipumure N = 10 cm? u i = 10 cm?,

4. Kputepuu oueHUBAHUS

Ouen- | bamns Kpurepuu
Ka

10 - CHCTEMaTH3MPOBAHHbIE, TNIyOOKHE W ITOJHBIC 3HAHUS
MO BCEM pasjenaM y4eOHOM MpOorpaMMBbl, a TaKKe IO
OCHOBHBIM BOIIPOCAM, BBIXO/ISIIIMM 32 €€ TPEEIb;

- TOYHOE HCIIOJIb30BAaHWE HAYYHOW TEPMHHOJOTHHU (B
TOM 4YHCJIE€ Ha WHOCTPAHHOM S3bIKE), CTHINCTHYECKH
rpaMOTHOE, JIOTHYECKH MPAaBUJIBHOE N3JI0KEHHUE OTBETa
Ha BOIPOCHI;

- Oe3ymnpedHoe BIIaJICHHE WHCTPYMEHTapueM y4eOHOi
JUCLUIUIMHBI, yMeHHe ero 3()(EeKTHBHO HCIOJIb30BAThH
B [IOCTAaHOBKE ¥  pEHIEHMH  HAYYHBIX |
npodeccnoHanbHBIX 33124,

- BBIPAKEHHAs CIIOCOOHOCTH CAMOCTOSITETIBHO U
TBOPUECKM  pemiaTth  CIOKHBIE  HpoOJIeMbl B
Otany- HECTaHAAPTHOH CUTyalUH;

HO - TosHOe W TiIyOOKOe YCBOGHHME OCHOBHOH |
JIOTIOJTHUTEILHON  JINTEPATYphl,  PEKOMEHIOBaHHON
yueOHOH MpOorpaMMOii UCIUILUINHEI;

- YMEHHE OPHEHTHUPOBATBHCSI B TEOPHSIX, KOHLEIIHUIX H
HaIrpaBjeHUsX 10 M3y4aeMoil JWCIMIUIMHE M JaBaTh
UM KPUTHYECKYIO OIICHKY, HCIIOJIb30BaTh Hay4YHbIC
JOCTHKEHUSI APYTHX JUCIHUILIINH;

- TBOpYECKas  caMOCTOsTeNbHas  paboTta  Ha
NPaKTHYECKNX, JaOOpPAaTOPHBIX 3aHATHSX, AKTUBHOE
ydyacTHe B TPYMIOBBIX OOCYXKIEHHSX, BBICOKHH
YPOBEHb KYJIBTYPbI UCIIOJIHEHUSI 33 1aHHH.

9 - CHCTEMaTH3HUPOBAaHHbIE, IIyOOKHE W ITOJHBIC 3HAHUS
10 BCEM pasjienaM yueOHOH porpaMmBbl;

- TOYHOE WCIIOJIb30BAaHWE HAYYHOW TEpMHHOJOIMHU (B




TOM YHCIE Ha MHOCTPAHHOM SI3BIKE), CTHIMCTHYECCKU
IrpaMOTHOE, JTOTMYECKU NMPaBUIbHOE U3JI0KEHUE OTBETa
Ha BOIPOCHI;

- BIIQJICHUE MHCTPYMEHTapueM YyueOHOW JAMCIMILIMHEI,
yMeHHe ero 3((EeKTHBHO HCIIOJIB30BaTh B ITOCTAHOBKE
1 pELICHNH HAYYHBIX U MPO(EeCCHOHAIBHBIX 337134,

- CHOCOOHOCTh CaMOCTOSITEIbHO M TBOPUECKU peEIlaTh
CIIOXKHBIE TPOOJIEMbI B HECTAaHAAPTHON CUTYyallMd B
paMkax y4eOHOW TpOrpaMMBbl, IIOJHOE YCBOCHHE

OCHOBHOM u JIOTIOJTHUTEIbHON JIUTEPATYPHI,
PEKOMEHA0BaHHOM yaeOHoit MIpOrpaMMon
JVCIUTUINHBI,

- YMEHUE OpHUCHTUPOBATBHCSI B OCHOBHBIX TEOPUSIX,
KOHLENUUAX M HalpaBICHUAX IO  HU3ydyacMoHu
JUCLUIUIAHE U 1aBaTh UM KPUTHYECKYIO OLIEHKY;

- caMmocrosTenbHas ~ pabora Ha  MPAKTHYECKHX,
a00paTOPHBIX ~ 3aHATHSX, TBOPUYECKOE y4yacTHEe B
TPYMIOBBIX OOCYXIECHUSX, BHICOKUN YPOBEHb KYJIbTYPbI
HCTIOJIHEHUS 3aJaHHH.

- CHCTEMAaTHU3UPOBAHHbIC, INTyOOKUE W TMOJHbIC 3HAHUS
[0 BCEM IOCTABICHHBIM BOIpOCaM B 00beMe yueOHOMH
[IPOTPaMMBI;

- HCIIOIb30BAHUE HAYYHOU TEPMHHOJIOTUH,
CTUJINCTUYECKH TPAMOTHOE, JIOTHUECKH MPaBHIbHOE
M3JI0KEHHE OTBETa HA BOIPOCHl, yMEHHE JeJaTh
000CHOBAaHHbBIE BHIBOJIBI;

- BJIaJICHUE MHCTPYMEHTApUeM Y4eOHOU JHUCIUTITHHBI
(MeTomaMH ~ KOMIUIGKCHOTO  aHajiu3a,  TEXHHUKOMI

UH(OPMALMOHHBIX ~ TEXHOJIOTHid),  YMEHHE  ero
UCIIOJb30BaTh B IIOCTAHOBKE U PEILICHUU HAYYHBIX U
PO eCCHOHATBHBIX 3az1a4; CIOCOOHOCTD

CaMOCTOSITENIBHO ~ pellaTh CIOXHBIE TPOOJIEMBI B
paMKax y4eOHOM IporpamMMel;

- YCBOEGHUE OCHOBHOM M JIONOJIHUTEIbHON JTUTEPATYPBI,
PEKOMEHI0BaHHOI yueOHOH IporpamMmon
JUCLUIUIAHBL;

- YMEHHE OpPHEHTHPOBATHCS B OCHOBHBIX TEOPHIX,
KOHIETIIMSAX W  HANpaBICHHUAX 10  H3ydaeMoHn
JUCHUIUINHE W JaBaThb UM KPHUTHYECKYIO OICHKY C
NO3ULUI roCyAapCTBEHHOM HJIE0I0TUU (o
JUCHIUIUIMHAM COIMATbHO-TYMAaHUTAPHOTO IIUKIIA);

- AKTHBHAA CaMOCTOSITeNIbHAs pabora Ha




MPaKTHYECKUX, 71a00PaTOPHBIX 3aHATHSAX,
cucTeMaTHYecKoe yuyacTue B IPYIIIOBBIX
00CYXICHUSIX, BBICOKUI YPOBEHb KyJIbTYpBI
UCIIOJIHEHHUsI 3aJaHUH.

Xopo-
1o

- CHCTEMaTH3HPOBAaHHbIE, INIyOOKHE M ITOJHBIC 3HAHUS
10 BCEM pasjienaM yueOHOH MporpaMmbl;

- WCIIOJBb30BaHME HAyYHOH TEPMUHOJIOTHH (B TOM
quciae Ha HMHOCTPAHHOM S3bIKE), JIMHTBUCTUYECKH U
JIOTMYECKH TPABUWIBHOE H3JIOKEHHE OTBETa Ha
BOIIPOCHI, YMEHHUE JIENIaTh 0O0OCHOBAHHBIEC BBIBOJIBI;

- BJIQJICHNE MHCTPYMEHTapHueM Y4eOHOW IWCIUILINHBI,
YMEHHE €r0 HCIOJIb30BATh B MOCTAHOBKE M PEUICHUU
Hay4YHBIX U IIPO(ECCHOHANBHBIX 33131

- YCBOEGHUE OCHOBHOU U JOINOJIHUTENIBHOMN JIUTEPATYPhL,
PEKOMEH/I0BaHHOM yueOHOH [IPOrpaMMon
JOUCUUIUINHBI;

- YMCHHE OPHUCHTUPOBATHCA B OCHOBHBIX TEOPHSIX,
KOHICIIIUAX u HaImmpaBJICHUAX 10 H3yqaeM0171
JUCLHUIIIIMHE U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- caMocTosiTeNnbHAsE paboTa HAa  INPAKTHYECKHX,
Ta0OpaTOPHBIX ~ 3aHATUSAX, YdYacTHE B TPYMIOBBIX
00CYXICHUSIX, BBICOKUI YPOBEHb KYJBTYpBI
UCIIOJIHEHHUS 33 JaHHH.

- TOCTATOYHO TIOJIHBIC ¥ CHCTEeMAaTU3UPOBAHHbIC 3HAHUS
B 00beMe y4eOHOU TPOrpaMMBL;

- HCTIOJh30BaHUE Heo0XoauMOon Hay4YHOH
TEPMUHOJIOTHH, CTUIIUCTUYECKH TPAaMOTHOE, JIOTHIECKN
MIPaBUJIbHOE M3JIOKEHHE OTBETa Ha BOMPOCHI, YMEHHE
JiesaTh 000CHOBAHHBIC BBIBOJIBI;

- BJIJICHHE WHCTPyMEHTapueM Y4eOHOW IMCIMIUIMHBI,
yYMEHHE €ro HCIIOJIb30BaTh B PEIICHUH YUeOHBIX W
poQeCCHOHATHHBIX 3amad; CrIocoOHOCTh
CaMOCTOSITENIFHO TPHMEHATh THUIIOBBIC PEIICHHUS B
paMKax y4eOHOH IpOrpaMMBL;

- YCBOGHHE OCHOBHOM JINTEPATYPbI, PEKOMEH/I0BAHHOM
y4eOHOIl MporpaMMOi TUCIIUILUTHHBL,

- YMEHHE OpHEHTHPOBAThCS B 0a30BBIX TEOPHSX,
KOHLEMIUSIX W  HaNpaBlCHUSX [0  HM3ydaeMoi
JUCUUIUIMHE W J]aBaTh UM CPaBHUTEIbHYIO OLECHKY;
AKTHUBHAsI CAMOCTOSITeTbHAsA paboTa Ha MPaKTHYECKHUX,
1a00paTOPHBIX 3aHATHIX, NMEPHOANYECKOE ydacThe B
TPYNIOBBIX  OOCYKICHHUSAX,  BBICOKHH  YPOBEHB

10




KYJbTYpBI HCTIOTHEHUS 33 JaHHH.

- JOCTaToYHBIE 3HaHWA B o0beMe  ydeOHOI
MIPOrPaMMBEI;

- HCIIOJIb30BAHUC HAyYHOU TEPMUHOJIOTHH,
CTHJIMCTUYECKA TPAMOTHOC, JIOTUYECKH IPAaBHIBHOC
U3JI0KCHUE OTBETa Ha BOMPOCHL, YMEHHE JIeJaTh
BBIBO/IBI;

- BJIQJICHUC WHCTPYMCHTAPHEM Y4YCOHOH IHMCIIUILIHHEI,
YMCHHE €ro WCIIONB30BaTh B PEIICHHH YYEeOHBIX H
po¢heCCHOHATBHBIX 33124,

- CIOCOOHOCTh CaMOCTOSITETPHO MPUMEHSTH THITOBHIC
peIIeHus B paMKax y4eOHOH MPOrpaMMBL;

- YCBOGHHE OCHOBHOMU JIUTEPATYpPHI, pEKOMEHIOBAHHOM
yueOHOI pOrpaMMOoil TUCIIUTUIUHBL,

- YMEHHE OpHECHTHPOBATHCS B 0a30BBIX TEOPUSIX,
KOHICIIIUAX )44 HalpaBJICHUAX 10 HByHaCMOﬁ
JAUCHUINIMHE U 1aBaTb UM CPABHUTCJIbHYIO OLICHKY,

- caMmocTosTenbHas paboTa Ha  MPaKTUYECKHX,
71a00paTOPHBIX ~ 3aHATHSX, YYacTHE B TI'PYNIOBBIX
00CYXICHUSIX, BBICOKHH YpOBCHB KYJIBTYPBHI
WCTIOJTHEHUS 3aTaHHH.

VY oB-
JIETBO-
pu-
TEIBHO

- JIOCTaTOYHBIH  00BEM  3HaHWMH B  paMKax
00pa3oBaTEIBHOTO CTAHIAPTA;
- YCBOGHHE OCHOBHOM JIUTEPATYPhI, PEKOMEH/I0BAHHOM
y4eOHOI TpoTrpamMMOil TUCTIATUIAHBL,
- HCIIOJIb30BAHNE Hay4YHOU TEepMHHOJIOTHH,
CTHJIICTUYECKOE W JIOTHYECKOE M3JIOKEHHE OTBETa Ha
BOTIPOCHI, YMEHHUE JIeNaTh BBIBOABI 0€3 CYIIECTBEHHBIX
o1In0oK;
- BIAJICHWE WHCTPYMEHTApHEeM Yy4eOHOH AMCIIUIIIHHEI,
YMEHHE €ro HCIOJIb30BaTh B PEUICHUH CTAaHAAPTHBIX
(THITOBBIX) 3a71a4;
- YMEHHE TOJ PYKOBOJICTBOM IIPEIO/aBaTeis peaTh
CTaH/IapTHbIC (TUTIOBBIC) 33/1a4H;
- yYMEHHE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSIX,
KOHLENIMSX W  HANpaBlICHUSAX 10  HU3y4aeMoH
JUCUUIUIMHE U JaBaTh UM OLICHKY;

pabora TOJ PYKOBOACTBOM IIpErojaBaTeNs Ha
MIPAKTUIECKUX, JTa0OPATOPHBIX 3aHATHUSIX, JOIYCTUMBIN
YPOBEHB KYJIBTYPHI HCIIOTHEHHUS 3aJaHUH.

- HEIOCTaTOYHO TOJHBIM 00BEM 3HAHUM B paMKax
00pa30BaTEeIbHOIO CTAHIAPTA;
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- 3HaHHE 4acTu OCHOBHOI1 JTUTEPaTypPHI,

PEKOMEHI0BAaHHOM y4eOHOi [IPOrpaMMon
JUCUUILINHBL;

- UCIIOJIb30BAHUE HAYYHOU TEPMUHOJIOTUU, U3JI0KECHUE
OTBETA Ha BOIIPOCHI c CYILLIECTBEHHBIMU

JIMHTBUCTUYECKUMH U JIOTHYECKUMH OITUOKAMM;

- ciaboe BIaJeHHE WHCTPYMEHTapHeM y4eOHOil
JUCLUIUIMHBL,  HEKOMIIETEHTHOCTb B PELICHHHU
CTaH/APTHBIX (TUIIOBBIX) 33/a4;

- HEyMEHHE OpPUEHTUPOBATHCA B OCHOBHBIX TEOPHIIX,
KOHLIECTIHAX u HANPaBICHUAX n3y4aeMon
JUCLUTUIAHBL

- TACCHBHOCTh Ha TNPAKTUYECKUX U JaOOPaTOPHBIX
3aHATUSAX, HU3KUM YPOBEHb KYJBTYpPbl HUCIIOJHEHMS

3aJIaHHH.
2 - (pparMeHTapHbBIC 3HAHUS B paMKax 00pa3oBaTeIbHOTO
CTaHJApTa;
- 3HAHUS OTJAENBHBIX JIUTEPATYPHBIX HCTOYHHKOB,
PEKOMEHIOBAHHBIX yueOHOM IIPOrpaMMon
JCIUIUINHBI;
Heyno-
BT - HEyMEHHE WCIIONIb30BaTh HAYYHYIO TEPMUHOJIOTHIO
BOPI JUCLMIUIMHBI, ~ HaJIM4Me B OTBETE  IPYObIX
p CTHINCTHIECKUX M JJOTUYECKUX OIIHOOK;
TEIBHO

- TACCHBHOCTh Ha TNPAKTHYECKUX M J1aOOPATOPHBIX
3aHATHUSX, HHU3KUH YpOBEHb KyJNbTYypbl HCIOIHEHUS
3aJIaHHH.

1 - OTCYTCTBHE 3HAaHUH U KOMIIETEHLUH B paMKax
00pa30BaTeIbHOrO CTAHIAPTa WK OTKa3 OT OTBETA.

5. Metoanueckne MaTepuaibl, ONpeaeal0NIHe
npoueaypbl OeHUBAHUS 3HAHUIA, YMEHUIl, HABHIKOB

U (WJIK) ONBbITA EeATEJIbHOCTH

JuddepeHnnpoBaHHbIH 3a4eT 10 JUCLUUIIMHE MPOBOIUTCS IO HUTOTaM
Tekymel ycmneBaemocTH. OILlGHKa CTYAEHTa OINpeAeNsieTcs Kak CpenHee
apuMeTHYecKoe OT CYMMBI OaiOB, TIIOJYYEHHBIX CTYAEHTOM IIpH
BBINTOJIHEHUH JTAOOPATOPHBIX U KOHTPOJIBHBIX paboT.

I[Ipu mnomydyernn auddepeHINPOBaHHOTO 3adeTa MOTYT YYHTHIBATHCS
OaJlIbl 3a OIOJIHUTEIBHYIO CaAMOCTOSTEIbHYIO PaboTy CTylIeHTa (HalMcaHue
pedepara mTO 3aMaHHON TeMe, CBSA3AHHOH C XHUMHUYECKUMH MpoOIeMaMu
COBPEMEHHBIX a3POKOCMHUYECKHX TEXHOJIOTHH).
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Bo Bpems mpoBeneHus Iu(pQPEPEHIMPOBAHHOIO 3adyeTa M 3al[UTHI
pedepata oOydaromuecss MOTYT IMOJB30BAThCS MPOrPAMMON TUCIMIUIMHBL, a
TaKXKe CIIPABOYHOM JIUTEPATYPOU:

1. Cuueupesa E.M., 3erenyosa C.A. CupaBoYHHUK (DPU3HKO-XUMHUECKUX

BenuuuH. — M.: MOTU, 2007.
WA aHAJIOTHYHBIMU HCTOYHUKAMH.
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