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1. ObIIAA XAPAKTEPUCTHUKA PABOYEN ITPOIrPAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBbI «XUMMUSA»

1.1. Ob6aacTb npuMeHeHus1 padoveil NPOrpaMmbl

OO6mieobpa3oBaTenbHas AUCIUIUIHHA «XUMHUS» SBISETCS 00s13aTeIbHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa3oBaTeIbHOW MpOTrpamMMbl B
cootBercTBUM ¢ PI'OC CIIO mo cneunansHoct 40.02.04 IOpucnpyoenyus
peanu3yemMoil Ha 0a3e OCHOBHOTO 00miero oOpa3zoBanus. JlucuummimHa « XUMHEs
u3yyaeTcss Ha mepBoMm Kypce B 1 u 2 cemecrtpe. [Iporpamma pazpaborana Ha
ocHoBanuu TpeOoBaHuii @D®I'OC cpenHero o60mero oOpa3oBaHUS C YYETOM
npodeccCuoHaNbHON HANIPABJICHHOCTH MOJIy4aeMOU CTIeIIMAIbHOCTH.

[Ipu ocBoenun cneunansHoctd 40.02.04 FOpucnpyoenyus, xXumus
n3yyaercs B oobeme 78 yacos.

[IpodunbHas cocTaBisoNIas OTpakaeTcsi B TPEOOBAHUSAX K IOJTOTOBKE
00y4Jaronuxcs B 4acTu:

- 00mel cuCTeMbl 3HAHUN: AaKTyalbHbIE MPUMEPHI HCIOIH30BAHHUS
XUMHYECKHUX UIeH U METOJI0B B MPO(PECCHOHATBHOMN EATEILHOCTH.

1.2. eaun v muIaHUPyeMble Pe3yJbTaThl 0CBOCHHS JUCHUIJINHBI:
1.2.1. leau u 3aaa4y JUCHUIIMHBI:

Conep:xanue nporpaMMbl 0011€00pa30BaATEIbHON JUCHUIIMHBI XUMMS
HAMPABJIEHO HA JJOCTUKEHUE CJIeAYIONIUX 1eJieii:

— dbopMUpOBaHHE CHUCTEMBl XUMHUUYECKUX 3HAHUW Kak BaKHEUIIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHON KApTUHBI MHpA, B OCHOBE KOTOPOM JIEKaT
KIIFOUEBbIC TOHATHUS, (yHIAMEHTAIbHBIC 3aKOHBI U TEOPUH XWUMHUU, OCBOCHHE
S3bIKa HAyKH, YCBOEHWE U TIOHMMAaHHWE CYIIHOCTH JOCTYITHBIX O0OOOIICHMIA
MHPOBO33PEHYECKOTO XapaKTEPa, O3HAKOMIICHHE C HCTOPUEH HMX Pa3BUTUS WU
CTaHOBJICHUSI;

- dbopMUpOBaHUE M Pa3BUTHE MPEACTABICHUM O HAYUYHBIX MeETOAaX
MO3HAHUSI BEUIECTB M XMUMHUYECKHX pPEaKUHUM, HEOOXOIUMBIX [JIsi MPHUOOPETEHUS
YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB M XMMHUYECKHUX SIBIICHUH, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUYECKON U ITOBCEAHEBHOM KU3HU;

— pa3BUTHE YMEHUH U CIOCOOOB JICSITEIIBHOCTH, CBSI3aHHBIX C
HAOMIOICHNEM U OOBSICHEHHEM XHMHYECKOTO OJKCIIEPUMEHTa, COOJIIOICHHEM
npaBuJ 6€30MaCHOTO OOPAIEHHSI C BEIIECTBAMH.

OcBoenne kypca O/ «XumMus» Npeamoaraer pelieHue cJaexyruux
3agay:
1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX



IPOLIECCOB U ABJICHUH B OKPYXKaroIIel cpenie, HEJIOCTHON HayuYHOU KapTUHBI MUpAa,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHUS COCTABIATH (POPMYJIIbI HEOPTAaHMUECKUX U OPTaHHMUECKUX
BEIIECTB, YPAaBHEHHS XMMHUYECKHUX  peakuud, OOBICHATH HMX  CMBICI,
WUHTEPHPETUPOBATH PE3YyJIbTAThl XUMHUECKUX 3KCIIEPUMEHTOB,

3) chopmupoBaTP HABBIKM MPOBEACHUS MPOCTEUIINX XUMUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUI C COOJIIOICHHEM NpaBUJ 0OE€30MacHOro
oOpallleHus C BEIECTBAMU U JJAOOPATOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHUS HUCII0JIb30BATh MH(OPMALIMIO XUMHUUECKOTO XapaKkTepa U3
Pa3IMYHBIX UCTOYHHUKOB,;

5) cdopmupoBaTh yMEHHS NPOTHO3UPOBATh  IIOCIEACTBUS  CBOEU
NESATEIIBHOCTY W XUMHUYECKUX TPUPOAHBIX, OBITOBBIX M IPOM3BOJICTBEHHBIX
IIPOLIECCOB;

6) chopMrpOBaTH MOHUMAHNE 3HAYUMOCTH JOCTHKEHU XMMUYECKON HAYKH
Y TEXHOJIOTUH ISl pa3BUTHS COIMAILHON U MTPOU3BOJICTBEHHOM cdep.

OcobOeHHOCTh (OPMHUPOBAHUS COBOKYITHOCTH 3a7a4 W3YUCHHUS XHMHH IS
CHUCTEMBl  CpelHero mpodecCHOHaIbHOTO  O0pa3oBaHHsS — 3aKJIIOYaeTCs B
HEOOXOJMMOCTH peaau3aiui TPo(ecCHOHATLHON HAIMPaBICHHOCTH PEIIaeMbIX
3a/1a4, yu€Ta 0CoOOEHHOCTEN cephl AeATeIbHOCTH Oy yIIUX CIECIIUATUCTOB.

B pe3yabTarte 0cBOeHMS TMCHUILIUHBI 00y4AIOMIUICA 10J/I2KeH 3HATD!

* CMBICH IIOHATUM: XUMHYECKMH  DJIEMEHT, 3aKOH, BEIIECTBO,

B3aMMOJICHCTBUE, XUMHUYECKOE COCIUHEHUE, PACTBOpP, dSIEKTPOXUMHUYECKUN
MPOIIECC, TEOPHS CTPOCHHSI OPTaHUUYECKUX BEUIECTB;
* CMBIC]I XUMHUUYECKHUX BEJIMYMH: Macca, 00beM, KOJIMYECTBO BEIIECTBA, TUIOTHOCTD,
aTOMHas Macca, OTHOCUTEJIbHAs aTOMHAasi U MoJieKyJsipHas ((popMysbHas) macca,
MOJISIpHAsi Macca, MOJIIPHBIA 00bEM, TJIOTHOCTh Ta3oB, JaBJICHUE, TEMIIEPATypa,
BpeMsi, KOHIIEHTpAIUs, CKOPOCTh XUMHUYECKON peaKIiu, SIEKTPUISCKUN 3aps/;

* OCHOBHOM CMBICI XMMHYECKUX 3aKOHOB, COXPAHEHHsS MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, KPAaTHBIX OTHOILICHHM, ABOTapo, MapIuaaIbHbIX TaBICHUH;

* BKJIQJ POCCHMCKMX M 3apyOeXHBIX Y4YEHBIX, OKa3aBIIMX HauWOOJIbIIICE
BJIUSTHYC HA PA3BUTHE XUMUU,

B pe3yabTarte 0CBOCHMS IUCHUIIMHBI 00YYAIOIIUHICS T0JIKEH YMETh:

* Ha3bpIBATh: M3YUYEHHBIC BEIIECTBA MO TPUBHAIBHOW WJIM MEXIYHAPOIHOU
HOMEHKJIATYpE;

*  ONpPEIENATh: BAJEHTHOCTh U CTEIEHb OKHUCJIECHHUS XMMUYECKUX DJIEMEHTOB,
TUII XUMHYECKON CBSI3M B COCAUHEHMSX, 3apsi] MOHA, XapaKTep CPEeabl B BOJIHBIX
pacTBOpax HEOPraHWYECKUX M OPraHUYECKUX COCIUHECHUW, OKHUCIUTEIb |
BOCCTAHOBHUTENb, TPUHAIJIEKHOCTh BEIIECTB K Pa3HbIM KJIaCCaM HEOPTAaHUYECKUX
Y OPraHuYECKUX COCAUHEHUI;

*  XapaKTEpPU30BATh: 3JEMEHTHl MajbIX MEPHUOJIOB MO HX IOJOXKEHUIO B
[lepuonuueckoii cucreme J[.M. MenneneeBa; oOIIMe XUMHYECKUE CBOWMCTBA
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHMYECKUX M OPraHUYE€CKUX



COCJIMHEHUI; CTPOEHHWE U XMMUUYECKHE CBOWMCTBA M3YYEHHBIX HEOPTraHWUYECKUX U
OPraHUYECKUX COCIMHCHUN;

*  OOBSACHATH: 3aBUCUMOCTh CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHMUS,
MPUPOAY XUMHYECKOM CBSI3M (MOHHOM KOBAJCHTHOM, METAJIJIMYECKOH U
BOJIOPOJIHOM), 3aBUCHUMOCTh CKOPOCTH XUMHYECKOM peakluuu U IOJO0KECHHE
XUMHUUYECKOTO PAaBHOBECHS OT PAa3INYHBIX (DAKTOPOB;

* pemiaTh: pacyETHBIE 3aJ1a4y [0 XUMUYECKUM (HOpMYJIaM U YPaBHEHUSIM;

HCIIOJIB30BaTh TNPUOOPETCHHBIE 3HAHUS M YMEHHUS B  IPAKTHYECKOU
JIESITETbHOCTH M TTIOBCETHEBHOM KU3HMU:

* ISl OOBSICHEHUS] XUMUYECKUX SBICHUH, TPOUCXOIAIINUX B MPUPOJE, OBITY U
Ha MPOU3BOJICTBE;

*  OIpEHeNICHUsT BO3MOXKHOCTH IPOTEKAHUS XMMUUYECKHUX IMPEBpaIICHU B
Pa3JIUYHBIX YCJIOBHUAX U OLICHKHU UX MOCJIEACTBUH;

* BKOJIOTMYECKH I'PAMOTHOTO MOBEJCHUS B OKPYKAIOIIECH CPENE;

* OLECHKUA BJIUSHUS XUMHUUYECKOTO 3arpsi3HCHHS] OKpYXKaIollell cpeasl Ha
OpraHu3M YeJIOBEKA U JIPYTUE KUBBIE OPTaHU3MBI;

e 0e30macHoro oOpalieHusi C TOPIOYUMU W TOKCUYHBIMU BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BaHUEM;

*  TPUTOTOBJICHHS PACTBOPOB 3aJaHHOW KOHIICHTpAallud B OBITY W Ha
MIPOU3BO/JICTBE;

. KPUTUYECKON OIICHKHM JOCTOBEPHOCTH XHWMHUUYECKOW HH(OpMaIuy,
MOCTYNAIOIIEH U3 Pa3HbIX UCTOYHUKOB.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI 0011€00pa30BaTeJIbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
Oco6oe 3HaueHre TUCIUITINHA UMeeT Tipu popmupoBanuu u pazputuu OK
u IIK. Ilpm wusyyeHum AUCUMIUIMHBI «XUMHUS» Y CTYACHTOB (POPMUPYIOTCSH
CJICAYIOIINE KOMIIETEeHINH:

Kopn HaumeHoBaHue pe3yabTaTta 00y4eHHs

BeiOupare  cmocoObl  pemeHuss  3amad mpodecCHOHATbHON
AESITeIbHOCTH MPUMEHHUTEIHHO K Pa3JIMYHbIM KOHTEKCTaM
Hcnonk30BaTh  COBPEMEHHBIE  CpEICTBA TMOWCKAa, aHalW3a W
OK 02. | unrepnperanuu uHGOpMaMd U UHPOPMALIMOHHBIE TEXHOJOTUU IS
BBIMIOJTHEHUS 3a/1a4 MPOPECCHOHATBHON eATEeILHOCTH

D¢ heKTHBHO B3aWMOJICHCTBOBATh W paboTaTh B KOJUJICKTHBE U

OK OI.

OK 04.
KOMaHJe
CopelicTBOBaThH COXPaHEHUIO OKpy Karoen cpenpl,
OK 07. pecypcocOepexeHnto, MPUMEHATh 3HAHUA 00 W3MEHEHUHM KINMATa,
OPUHLUIIBI OEPEXIIMBOrO MPOU3BOJACTBA, I3(P(PEKTUBHO IEHCTBOBAThH B
YPE3BbIYANHBIX CUTYaLHIX
0K 1.2 [IpumeHs T HOPMBI MpaBa ISl peIeHUs 3a7a4 B MpodhecCHoHaTbHOM

ACATCIBbHOCTH.







Kon )7

HJIaHI/IpyeMbIe pe3yJbTaThbl 0CBOCHUA TUCHUIIJINHDBI

HAHMMEHOBaHUe

popmupyembIx Oo0mrue JAucuunimHapHbie

KOMITeTeHI Ui

OK 01. DBeibupars | JInuHOCTHBIE Ppe3yJbTaThl JO0JKHBI OTpaxkath B | JucuumiiMHapHbIe pe3yJabTaThl J0/LKHBI OTPAKATH:

CIIOCOOEI pelenus | 4acTu: IIP6 01. chopmMUpOBAaHHOCTH MPEICTABICHUNA: O XUMUYECKOU

3anaq TPYAOBOT0 BOCIMTAHMA: COCTaBIISIFOIIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA, PO XUMUU

HpO(beCCHOHaHBHOfI TOTOBHOCTH K prz[y, OCO3HAHUEC ICHHOCTHU MaCTepCTBa’ B IIO3HAHUU ABJICHHUU HpI/IpOI[I)I, B (bOpMHpOBaPiHH MBIIIJICHUA U
Tpyaoiooue; KyJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIbHOH TIPaMOTHOCTH,

ACATCIEHOCTH TOTOBHOCTH K AKTUBHOU IEeATECIbHOCTH HCO6XOILI/IMOI71 AJId pCHICHUA NPAKTHYCCKUX 3ada4 U 9KOJIOTHYCCKH

HPUMCHUTCIILHO K| Texnonmormueckoifi M COLMANBHONW HAMpaBICHHOCTH, | OOOCHOBAHHOTO OTHOLIGHHS K CBOEMY 3J0POBBIO M HPHPOIHOH

Pa3THIHBIM CIIOCOOHOCTh ~ HMHUIIMUPOBATH,  IUIAHUPOBaTh U | CPEIE;

KOHTEKCTaM IIP6 02. BiageHue CUCTEMOM XMMHYECKHMX 3HAHUW, KOTOpPAst

CaMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIbHOCTD;
UHTEpEC K pasyinyHbIM cdepaM HpodeccroHaTbHON
JESITEeIbHOCTH.

MetanpeamMeTHbie pe3yJabTaThl JOJIAKHBI 0TPAKATH:
Osaanenue YHHMBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATE/ILHBIMHU JAeHCTBUAMM:

a) 0azoBble JIOTHYECKHUe AelicTBHSA!

CaMOCTOSITENIbHO (HOPMYJIHPOBaTh U aKTyaJU3UPOBATH
pobieMy, paccMaTpUBATh €€ BCECTOPOHHE;

yCTaHaBIUBATh CYIIIECTBEHHBIN OpU3HaK WU
OCHOBaHUSl JUIsl CPaBHEHHUA, KIAacCUDUKALUUA U
0000MIeHHS;

OTIPECIIATh IEH JISATSIBHOCTH, 3a/1aBaTh MapaMeTphI
U KPUTEPUU UX JOCTUKCHHUS,
BBISIBJISITH  3aKOHOMEPHOCTH U
paccMaTpruBaACMBIX ABJICHUAX,
BHOCHUTHb KOPPEKTHBBI B JCATCIBHOCTH, OICHHUBATH
COOTBETCTBUE PE3YJIBTATOB IEJNSIM, OIEHUBATh PUCKU
MTOCIICACTBHH JICATSITBHOCTH.

0) 0a30BbIE HCCIeN0BaATENbCKUE TeCTBUSA:

MMPOTHUBOPCUMNA B

BKJIIOUAET: OCHOBOIIOJIATaIOUINE MOHATUS (XUMUYECKUM 3JEMEHT,
aToM, OJJIEKTPOHHAas 000JO0YKa aroma, S-, p-, 0-dJIEKTPOHHbBIC
opbuTanu aTOMOB, VIOH, MOJIEKYJIa, BAJICHTHOCTB,
ANIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHMCIEHUS, XHMHYECKas
CBf3b, MOJIb, MOJIIpHAsi Macca, MOJIIPHBIA 00BEM, YIJIEpOIHBIN
CKeJNeT, (YHKUMOHAJbHAS IPYMIa, paguKall, H30MEpUs, U30MEpHI,
TOMOJIOTUYECKHM PsAZ, TOMOJIOTH, YTJIEBOAOPOJBI, KHUCIOPOA- U
a30TCoJiepXKalllie  COEJUHEHHUs,  OMOJIOTMYECKH  aKTHBHBIE
BeulecTBa (yrieBOJbl, KHUpbI, OENKH), MOHOMEp, IOJUMED,
CTPYKTYpHOE  3BE€HO,  BBICOKOMOJIEKYJIIDHBIE  COCAVHEHUS,
KpUCTAJJIMYECKAsl ~ pelleTKa, TUIbl XUMHYECKUX  peakuui
(OKMCIIUTENIBHO-BOCCTAHOBUTEBHBIE, 3K30-M JHIOTEPMHUYECKHUE,
peakuuu ~ HOHHOro  oOMeHa),  pacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, IEKTPOJIUTUYECKAS AUCCOLMUALMS, OKHCIUTEIND,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOM DPEAKLINH, XUMHUYECKOE
paBHOBECHE), TEOPHUH U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHUS
OPraHU4eCKHUX BEILIECTB AM. byrtneposa, TEOpHUs
JIIEKTPOJIUTUYECKON QUCCOLMALUK, Nepuoaudeckuid 3axkoH [I.M.
MeHeneeBa, 3aKOH COXPAaHEHHMsS MAacchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUI SI3bIK XUMHH, (PAKTOJIOTHUYECKHE CBEACHUS O




BJIAJIETh HABBIKAMH  Y4E€OHO-HCCIIEIOBATECIbCKOW U
HpOCKTHOﬁ ACATCIIBHOCTH, HaBbIKaMHU Pa3pCIICHUA
npo0em;

BBISIBIISITh NPUYHHHO-CJIC/ICTBCHHBIC CBSI3H u

aKTyaJIUM3UpOBaTh 3aJady, BBIIBUIaTh THUIIOTE3y €€
pelieHus, HaXOOUTb apryMEHThl I JO0Ka3aTelbCTBa
CBOUX YTBEpXKICHHUH, 3a7aBaTh I1apaMeTpbl U KPUTEPUHU
peuieHus;

AQHAJIM3UPOBATh IOJIYYEHHBIE B XOJE PELICHUs 3aJadyu

pe3yJIbTaThl, KPUTHYECKHU OLICHUBATh 170.4
JIOCTOBEPHOCTbH, IIPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX;

YMCETb IHEPEHOCUTH 3HAHUS B IIO3HABATCIIBHYIO U
MMPaKTUYICCKYIO obnactu KHU3HCOCATCIIbHOCTH.

CBOIICTBaX, COCTaBe, MOJYYEHHMM U OE30M1aCHOM HCII0JIb30BAHUU
BaXHEHIIINX HEOPraHMYEeCKUX U OPraHMYECKUX BEILIECTB B OBITY U
MPAKTUYECKOU JIEATEILHOCTH YEJIOBEKA;

IIP6 03. chopmMupoBaHHOCTh YMEHHH BBISBIATH XapaKTEPHBIE
MPU3HAKK M B3aUMOCBSI3b W3YUYEHHBIX TMOHSATUH, NPUMEHSITh
COOTBETCTBYIOIINE MOHITHUS MPU OMUCAHUHM CTPOEHUS U CBOWCTB
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB W UX IMPEBpalllCHHII;
BBISIBJISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUW C TOHATHUSMHU U
MIPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

11Po 04. chOpPMUPOBAHHOCTH ~ YMEHHUH  HCIOJB30BaTh
HAaUMEHOBAHMS XUMHUYECKUX COCAMHEHUN  MEXKIyHApOIHOTO
COI03a TEOPETHYECKOW W MPHUKIATHOW XUMUM M TpPUBUAIBHBIC
Ha3BaHUs BaXXHEWIIUX BEIIECTB (ITHIICH, AllCTHJICH, TJIMIICPUH,
denon, Gpopmanbaerua, ykCycHas KMCIOTa, TIUIMH, YTapHbIi ras,
YIJIEKUCIIBIN Ta3, aMMHAK, TallleHas U3BECTh, HETAIlIEHAs! U3BECTh,
MUTHEBAS COJIA M APYTUX), COCTABIATH (DOPMYIIbI HEOPraHUYECKHUX
U OpraHUYeCKHX BEIIEeCTB, YPAaBHEHUS] XMMHUYECKUX PpEaKIuH,
OOBSACHATH UX CMBICI; MOATBEPKAATh XapaKTepHbIe XMMHUYECKUE
CBOMCTBAa BEIIECTB COOTBETCTBYIOIIUMH OSKCIEPUMEHTAMH U
3aMUCsIMU YPaBHEHUN XUMHUECKUX PEaKIIHii;

NP6 05. cdhopMuUpOBaHHOCTH  YMEHHMH  YCTaHaBJIMBATh
MPUHAJIC)KHOCTh U3YYEHHBIX HEOPTaHWYECKUX U OpPraHUYEeCKUX
BEIIIECTB K OMNpEIEICHHBIM KJIacCaM W TpyMraM COEIUHEHUH,
XapaKTEpU30BaTh UX COCTAB U BAXXHEHIINE CBOMCTBA; ONPEIEIATh
BHJIBI XUMHYECKUX CBSI3€H (KOBAJICHTHAsI, HIOHHAS, METaJUTMUeCKas,
BOJOPO/HAs), THUIMbl KPUCTAIUIMYECKUX PELIETOK BEILECTB;
KJIacCU(PUITUPOBATh XUMUUECKHIE PEAKITUH;

IIP6 07. chopmupoBaHHOCT, YMEHUU MPOBOAUTH PACUYETHI TIO

XUMUYECKUM (hopMyJiaM U ypaBHEHHMSIM XUMHYECKHX DPEaKLUUi C

UCIIONIb30BaHWEM  (U3MYECKUX  BEIUYHMH, XapaKTePU3YIOIIHX
BEIleCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0OBeMa
(HOpManbHBIE  YCJIOBHS)  Ta30B, KOJHMYECTBA  BEIECTBA;
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HCIOJIb30BAaTh CUCTCMHBIC XWUMHWYCCKUC 3HAHHUA I MNPUHATUA
peIJ_IeHI/If/’I B KOHKPCTHBIX JXU3HCHHBIX CHTyallMAdX, CBA3AHHBIX C
BCIICCTBAMH U UX IMPUMCHCHUCM.

OK 02. Ucnonp30Bath

COBPEMCHHBIE
cpencTaa MIOUCKa,
aHanM3a U
MHTEPIpETAINN
uHpOpMaIU U
MH(POPMALOHHBIE
TEXHOJIOTUU TUIst
BBIIIOJITHEHUS 337134
npodeccHoHaIbHOM
JeSTeNbHOCTH

JInyHOCTHBIE pe3yJbTaThl JOJLKHBI OTPaKaThb B
YacTH:

LHEHHOCTH HAYYHOI'0 NIO3HAHMS

c(OpMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM U OOIIECTBEHHOW NPAKTHUKH, OCHOBAaHHOIO Ha
IUAJIore  KyJIbTyp, CHOCOOCTBYIOIIETO  OCO3HAaHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MUPE;
COBEPLICHCTBOBAHHE  S3BIKOBOM M  YHUTATENIbCKOM
KyJIbTYpbl KaK CpEICTBAa B3aUMOACUCTBUS MEXKIY
JIOABMH U TTO3HAHUS MUPA.

MertanpeaMeTHbie pe3yJabTaThl J0JIAKHBI 0TPAXKATH:
Osananenue YHHBEPCAJIbLHBIMH Y4eOHBIMHU
NMO3HABATEJbHBIMHU JeliCTBUAMM:

B) padora ¢ nHgopmanmeii:

BJIaZICTb HABBIKAMHU  IIOJYUCHUS I/IHq)OpMaI_II/II/I n3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATL IIOUCK, aHAJIM3, CUCTEMATU3allU0 U

MHTEpIpeTaluio HMH(QOpPMALMKU PA3IUYHBIX BHUJIOB H
¢bopM npencTaBneHus;

co3/laBaTh TEKCTHl B Pa3IM4YHBIX (opMaTax ¢ y4eTOM
Ha3HayeHUs: HHQOpMalMM U LENeBOW ayIuTOpHH,
BbIOMpas ONTUMalbHYIO (OpMY TMpEJICTaBICHUS U
BU3YaJIN3alUy;

OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uHpoOpMalnH, €e COOTBETCTBHE NMPABOBBIM H MOPAJIHHO-
TUYECKUM HOPMaM;
BJIAJETh  HaBBIKAMH

pacrio3HaBaHUA n 3alIUThI

nHpopManuu, nH(pOpMaITMOHHON 0€30macHOCTH

JAucuuninHapHbie (NMpeaMeTHbIe) Pe3yJbTaThl
0TPakaTh:

IIP6 06. BnageHUME OCHOBHBIMHU METOJIAaMH HAyYHOTO IO3HAHMUS
BEUIECTB W XHUMHUYECKUX SBJICHUM (HaOIOJeHHE, H3MEpEHHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

IIP6 07. chopmMHpOBaHHOCTP YMEHUU MPOBOAUTH PACUETHI IO
XUMHUYECKUM (popMysaM M ypaBHEHHSIM XUMUYECKUX pEaKUuid ¢

M JTOJIKHBI

HCIIO0JIb30BaHHUECM (1)I/I3I/I'~I€CKI/IX BCJINYHH, XapPaAKTCPUIYIOIUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBL: Macchl, oObeMa
(HOpMalibHBIE  YCJOBMSI)  ra3oB,  KOJMYECTBAa  BEIECTBA;

UCIIONIb30BAaTh CHUCTEMHBbIE XUMHYECKHE 3HAHUS JUIS MPUHSATHUS
pelIeHnii B KOHKPETHBIX JKM3HCHHBIX CHTYAIHsIX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

IIP6 08. chopMHUpOBAaHHOCTh YMEHUHN TUTAHUPOBATH U BBITIOIHATH
XUMHYECKUN SKCTIEPUMEHT (IIPEBPAIEHUSI OPTaHUYECKUX BEIIECTB
NpU HArpeBaHWH, MOJyYEHHE STHIIEHA W WU3yYEHHE €ro CBOMCTB,
KaueCTBEHHBIE PEAaKIMH Ha ajJbJETHAbI, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JeHAaTypauusi OEIKOB TP HArpeBaHHWM, IIBETHBIC
peakiuu  OENKOB;, TPOBOAUTH pEaKIUd HOHHOTO OOMeHa,
OTIPEIeNIATh CPEAy BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIIUU Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KaTHOH AMMOHHWSI;
pemarb 3KCIEepUMEHTalIbHbIE 3a7aud 1o Temam "Meramisl" u
"Hemetannpl") B COOTBETCTBMM € MpaBWJIaMU  TEXHHUKHU
0e30macHOCTH NpU OOpAIIEHUH C BEUIECTBAaMH U J1a00OpaTOPHBIM
00Opy/IOBaHWEM;  TPEACTABIATh  PE3yNbTaThl  XUMHYECKOTO
JKCIIEpUMEHTa B (hOpMe 3amuCH ypaBHEHUH COOTBETCTBYIOIIMX
peakmuii ¥ GOpMYIHPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB;
mP6 09. chopMUPOBAHHOCTH  yMEHHUS  AHAJIU3UPOBATH

XUMHUYECKYI0 MH(POPMAIHIO, MTOJIy4aeMyI0 U3 Pa3HbIX UCTOUYHUKOB
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JIMYHOCTH

(cpencTB MaccoBoi nH(poOpMaIuu, cetb IHTEpHET U ApyTHe).

OK 04. DddexTrBHO
B3aUMO/ICHCTBOBATh U

- JInyHOCTHBIE Pe3yJbTaThl [0JLKHBI OTPaKaTh B
4acTu:

JAucnunimHapubpie (mpeaMeTHbIE) Pe3yJbTaTbl M JTOJKHbI
0TPakaTh:

I1P6 08. chopMHUpPOBaHHOCTh YMEHUH TUTAHUPOBATH U BBITTOIHATH

paboTaTh 5 | TPAKIAHCKOr0 BOCIIMTAHUSI:
KOIIEKTHBE 4 | TOTOBHOCTb ~ BECTH  COBMECTHYIO  JEATCJBHOCTh B | XMMHUYECKHUH SKCIIEPUMEHT (IPEBPAILECHUS OPIaHUYECKUX BEILECTB
KOMAHJIe MHTEPECax IPakIaHCKOro 0OIIeCTBa; NpU HArpeBaHWU, MOJIYYCHHE STHIICHA U WU3YyYEHHE €ro CBOWCTB,
yMeHHC  B3aUMOACHCTBOBATE  C  COUMAIBHBIMU | yayectpenHble peakiMu HA aNbIETHABI, KpaxMal, yKCYCHYIO
WHCTUTYTaMU B COOTBETCTBUU C HUX QYHKIUSIMH H
KHUCIIOTY; JEHarypaiusi OCJIKOB TpHU HarpeBaHUU, I[BETHHIC
Ha3HAYCHHUEM. 5 5
MeTanpeamMeTHble pe3yJbTAaThbl 10JKHBI OTPAKATD: peaknnun €JIKOB, IIPOBOAWTH pEaKIUX HOHHOrO OOMEHa,
OBjajieHNe YHUBEPCAJbHBIMH KOMMYHHKATHBHBIMH | OTIPCACTATE CPCILY BOTHBIX PACTBOPOB, KA1CCTBCHHBIC PCAKIINK Ha
nelCTBUSIMM: cynbdaT-, KapOOHAT- U XJIOPUA-aHHUOHBI, Ha KAaTHOH AMMOHHWSI;
0) coBMecTHasi 1eAITeJIbHOCTD. pelath 3KCIepUMEHTalbHbIE 3a7add 1Mo TemaM "Mertauiel" u
IIOHUMATh U UCIONb30BaTh NPEUMYIIECTBA KOMAHIHON | "Hemeramnel') B COOTBETCTBMH C  TIPaBHIAMH  TEXHHKH
1 MHJMBAAYaITbHOH paboTsL, 0€30MacHOCTH MPHU OOpAIIEHUH C BEIIECTBAMH H J1aOOPATOPHBIM
TPUHHMATD — TETH  COBMECTHOM —  ACATCIBHOCIH, | 5onynopamuem;  mpesicTaBisTh — pesymbTaTel  XMMHHYECKOTO
OpraHW30BBIBATh U KOOPAMHHUPOBATH NEUCTBHUS IO €€ .
. . . | okcepuMeHTa B (OpMe 3amucu YpaBHEHHUU COOTBETCTBYIOIIHUX
JTOCTHKEHHIO: COCTaBIISITh 1aH NENCTBHIA, 3
PacTIpeNieNiaTh POMH C yYeTOM MHEHWH Y4aCTHUKOB peakuuii 1 GopMyIHPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YJIHTATOB
00CyKJaTh pe3yiabTaThl COBMECTHOU PabOTHI.
OBjianeHue YHUBEPCAJIbHBIMU  PeryJasiTUBHbIMH
AeCTBUAMMU:
r) NpUHATHE ce0sl M IPYTrUX JI0dei:
MPUHUMATh MOTHBBI M apTyMEHTBI JPYTUX JIFOACH TIpH
aHaJIM3€e Pe3yJbTaTOB JIEATEIbHOCTH;
MpHU3HABaTh CBOE MpPaBO M MpPaBO JAPYTUX JIOACH Ha
OIIIMOKH,
pa3BUBaTh CIIOCOOHOCTH TMOHWMATh MHP C TIO3HUINH
JPYTOTO YeIOBeKa.
OK 07. | JInuHOCTHBIE Pe3yJbTAThl JOJKHBI OTpakath B | JucuumiimHapHble (MpeaMeTHbIE) Pe3yJabTATbl M JA0JLKHBI
COI[eﬁCTBOBaTB qacTu: OTpakKaThb:
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COXpPaHEHHIO
OKpYKarolle cpenpl,
pecypcocOepexeHmIo,
MPUMEHSTh 3HaHUS 00
W3MEHEHUU KJIMMara,
TIPUHIIMIIBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUIX

IKO0JIOTHYECKOr0 BOCIIMTAHMSA:
c(OPMHPOBAHHOCTH 3KOJIOTUYECKOU KYJIBTYPBHI,
IIOHUMAaHUE  BIMSHUSA  COLUMAIbHO-3KOHOMMYECKHX
MPOLECCOB HA COCTOSIHUE MNPUPOJHONW M COLMAIBLHOU

Cpensl, OCO3HaHHE r7100aJ1bHOTO Xapakrepa
IKOJIOTHYECKUX TPOOIIEM;
IJIJAHUPOBAaHUE W OCYILECTBICHHUE  JIEUCTBUM B

OKpyXalollled cpeAe Ha OCHOBE uesen
YCTOWYMBOT'O pa3BUTHS YEJIOBEUECTBA;

AKTHUBHOE HEINpUATHE JEUCTBUM, INPUHOCALIUX Bpex
OKpYKarolllen cpene;

YMEHHE IIPOrHO3UPOBATH
JKOJIOTMYECKHE  IIOCIEACTBUS
NEUCTBUM, IPENOTBPALLATH UX.
MeTtanpeaMeTHble pe3yJabTaThl J0JIAKHBI 0TPAKATH:
Osananenue YHHBEPCAJIbLHBIMH Y4eOHBIMHU
NMO3HABATEJbHBIMHU JeliCTBUAMM:

B) pabora ¢ nHgopmanmeii:
UCIOJIb30BAaTh  CPEACTBA

KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B

3HaHUA

HeOJaronpusTHbIe
pEAIPUHUMAEMBIX

MH(OPMALIMOHHBIX U
peleHnn
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3aLMOHHBIX
3ajad Cc coOirofieHueM TpeOOBaHMH HPrOHOMUKH,
TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeH s,
MIPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM
0€30I1aCHOCTH.

IIP6 01. chopmMUpOBAaHHOCTH NPEICTABICHUN: O XUMHUYCCKOU
COCTaBIISIOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPa, POJIU XUMUU
B TMO3HAHUU SIBJICHHUNA MPHUPOJABI, B (POPMUPOBAHUU MBIIUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHAJIbHOH TIPaMOTHOCTH,
HEOOXOIUMOM ISl peHICHUS MPAKTHYECKUX 3a7a9 U SKOJIOTHICCKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO W MPUPOTHOU
cpene;

IIP6 10. chopmupoBaHHOCT, YMEHHUH COOMOATh MpaBUIa
HKOJIOTMUYECKHU 11eJIeCO00pa3HOro MOBeIeHUsI B OBITY U TPYIOBOU
JIESATENIbHOCTH B LEISIX COXPaHEHUSA 3I0pOBbS U

OKpYXarolei MmpupogHOn OMAaCHOCTh

CBO€TO

CpEAabI; YUUTBIBATH

BO3I[CfICTBI/I$I Ha JXUBBIC OpPraHu3Mbl OIPCACICHHBIX BCUICCTB,

MOHUMAsi  CMBICI ~ IIOKa3aTesisl  MOpPEeAesIbHOM  JOIYyCTHMOU

KOHLCHTPpAaIHH.

K 1.2. Ilpumensrts

HOPMBI ~TMpaBa IS
pelieHuss  3ama4 B
npodeccnoHaIbHOM

ACATCIIbHOCTH.

B o0s1acTH rpaskaaHCKOro BOCIIUTAHUSA:

- c(hOpMUPOBAHHOCTh rpak 1aHCKOM MTO3UIUU

oOydarolmerocss Kak aKTHUBHOTO U OTBETCTBEHHOIO
YJIeHa POCCHIICKOTO OOIIECTRa;
B3aMMOJICHCTBOBATh  C

- YMCHUC conraJibHbIMU

HHCTUTyTaMU B COOTBCTCTBUU C HUX (bYHKI_II/IﬂMI/I n

IMP6 01. chopMHUpOBAHHOCTH MPEJICTABICHUNA: O XUMHUYECKOU
COCTABJISIIONIEH €CTeCTBEHHOHAYYHOU KapTHHBI MUPA, POIH XUMHUH
B TMO3HAHUU SBJICHHUNA MPHUPOJABI, B (POPMUPOBAHUU MBIIUICHUS U
KyJAbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIHHOH TPaMOTHOCTH,
HEOOXOUMOM ISl pelIeHHS MPAKTUYECKUX 3a7a9 U SKOJIOTHIECKH

000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPUPOIHOM
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Ha3HAYCHUEM;
B o6J1acTi TPYy10BOT0 BOCTIMTAHUSI:
- TOTOBHOCTbH K aKTUBHOU ACATCIIbHOCTHU
TEXHOJOTMYEeCKOW M COLMAIbHON HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ HMHUIIMUPOBATh,  IUIAHUPOBATH W
CaMOCTOSITEIILHO BBITIOIHATH TAKYIO JESTEIbHOCTD;

- HMHTEpeC K pa3iudyHbiM cdepaM HpodhecCHOHATBHOM
JeATEILHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBINA BBIOOD
Oynymieil mpodeccuy W peain30BBIBATH COOCTBEHHBIC
KHU3HCHHBIC ITJIaHBI,

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
IIO3HAaBATCIIbHBIMHAU ﬂeﬁCTBHﬂMHI

a) 0a30BbIC JTOTUYECKUE CHCTBHS:

- CaMOCTOSTEIBHO (POPMYIIMPOBATH M AKTYyaIU3UPOBATH

npobieMy, paccMaTpUBATh €€ BCECTOPOHHE;

cperne;
IP6 06.

BEIICCTB W XWUMHUYCCKUX SBJICHWHA (HAOIMIOJCHHUE, W3MEpEeHHE,

BJIAACHUC OCHOBHBIMH MCTOAAMHU HAYYHOI'O ITO3HAHUSA

HKCIIEPUMEHT, MOJICTTUPOBAHHUE);
IIP6 07. chopmMupoBaHHOCTHP YMEHHH MPOBOJUTH PACUYEThI IO
XUMHUYECKUM (popMysiaM M ypaBHEHHUSM XMMHUYECKUX pPEaKlIUid ¢

UCMOJb30BaHUEM  (DU3MYECKMX BEJIMYMH, XapaKTepU3YIOLIUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBL: Macchl, oObemMa
(HOpMalibHbIE  YCJOBMSI)  ra3oB,  KOJMYECTBAa  BEIECTBA;

UCIIOJIb30BaTh CHUCTEMHBIC XMMHYECKUE 3HAHUS MJIs1 TPUHATHS
pelIeHN B KOHKPETHBIX KU3HEHHBIX CHUTYAIUsIX, CBSI3aHHBIX C
BEILIECTBAMH M MX TPUMEHEHUEM;

IIP6 10. chopmupoBaHHOCT, YMEHHUH cOONMIOIATh MpaBUIIa
HKOJIOTMUYECKHU I1€JIeCO00pa3HOro MOBENEHUs B OBITY U TPYIOBOU
JEATETbHOCTH B LEISAX COXPAaHEHHS CBOETr0 3/I0pOBbS U
OKpY’KaloIIe  MPUPOJHOM  Cpeabl; YUYUTHIBaTh  OMNACHOCTh
BO3JICUCTBUSI HA JKUBBIE OPTraHU3MBI OIPEACIICHHBIX BEIIECTB,
MOHUMAsi  CMBICII  TIOKa3aTels

NpEeNeabHON  JIOMyCTUMOM

KOHICHTpAIHH.
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2. CTPYKTYPA U COJAEP)KAHUE YUYEFHOM JTUCIUIIIUHBI
2.1 O0bem yueOHO# JTUCHMILVIMHBI U BUABI y4e0HOI padoThI

Bup yueOHoi1 padoThI Ob6bem B

yacax

O0bem 00pa3oBaTe/IbHOI MPOrPaMMBbI 78

TUCHUNJIMHBI

1.0cHOBHOE coep:kaHmne 66

BT. U..

TEOPETHUECKOE 00yUeHUE 60

MPAKTHUECKUE 3aHATUS -

71ab0opaTOpHBIC 3aHATUS -

KOHTPOJIbHBIE PaOOTHI 6

2.11podeccHOHATILHO-OPUEHTHPOBAHHOE COACPKAHUE 12

BT. U..

TEOPETUYECKOE 00yUEHHE 12

MPAKTUYECKUE 3aHSATHUS -

IIpome:kyTouHasi aTTecTanus

HTtorosas KOHTpoOJIbHAs paboTa 1 cemectp

3adeT ¢ OLEHKON 2 ceMecTp
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2.2 TemaTuyecKHii IJIAH U CO/ieP:KaHNE TUCHUIITUHBI « XUMHUI»

HaumeHnoBanue Coaepsxanue yueOHOro Mateprasa (0CHOBHOe U NPo¢ecCHOHATBHO OPHMEHTHPOBAHHOE), O0bém | Dopmupyembie
pa3aesioB H TeM JadopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb 4acoB | KOMIIETCHILHMH
1 2 3 4
Coaeprxanue yueOHOIro MaTepuaJia 66
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU 18
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJia 2 OK 01
OcHoBHBIE XUMHYECKUE | XMMHUYCCKHIA 3JeMEHT. ATOM. SInpo aTtoMa, W30TONBL. ODJIEKTPOHHAs 000JI0YKa. DHEPreTHYecKue
HNOHATHA M 3aKOHBL, |YPOBHH, IOJYPOBHH. ATOMHBIC OpOHWTanu, s-, P-, - smemeHTbl. OCOOCHHOCTH pacHpeaeICHUs 1
CTPOCHHE aTOMOB |3JIEGKTPOHOB IO OpOUTANsIM B aroMax »3JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DJIEKTPOHHAs
XMMHYECKHX DJIEMEHTOB |KOH(Urypanus aToMoB. OCHOBHbBIC XHMHYECKHE 3aKOHBI.
IIpakTH4yecKkue 3aHATHS
[TpakTrueckast pabora Nel. «OcHOBHBIE KOTMYECTBEHHBIE 3aKOHBI B XUMUH M PACUYETHI M0 YPaBHEHUSIM
XUMHYECKHUX PEAKLIAI.
OTHOCuTENbHBIE aTOMHAsT W MOJEKyJsipHas Maccbl. MomspHas wmacca. KonudectBo BemiecTsa. 1
MaccoBas toyis BemiecTBa. 3akoH ABoraapo. MomspHbIi 00beM ra3oB. OTHOCHUTENBHAS IIOTHOCTH
ra3zoB. PacueTsl 110 ypaBHEHUSIM XMMUYECKUX PEAKLIUNA C UCHOJIb30BAaHUEM MACCOBOW JOJM BELIECTBA,
o0beMa (HopMallbHbIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA
Tema 1.2. Coaepxkanue y4eOHOIro MaTepuaJa 2 OK 01
Ilepnonnuecknii 3axkoH | [lpakTHyecKue 3aHATHS OK 02
u [Tepuonmueckas |[Ipaktudeckass padora Ne2. «l3ydeHHe NEPHOTMUYECKUX 3aKOHOMEPHOCTEH M HMX B3aUMOCBS3U CO 1K 1.2
CUCTCMAa XAMHUYCCKHUX |CTPOCHHUEM aTOMOB.
snementoB [l N. |TTepuoanueckas cuctema xummudeckux snnemeHToB .M. MenzeneeBa. CBsi3b MEPHOANUECKOTO 3aKOHA
MenneneeBa, ux CBsA3b |u I[leproaMUecKoil CHCTEMbl XHMHUYECKHX DIIEMEHTOB C COBPEMEHHOH Teopueil CTPOCHHS aTOMOB.
C COBPEMEHHOM |3aKOHOMEPHOCTH H3MCHEHHsS CBOMCTB XHMHUYECKHX ODIEMEHTOB, OOpa3yeMbIX HMH TMPOCTHIX H
Teopuei CTPOCHHS |CIIOKHBIX BEIIECTB MO TpynnaMm u nepuojam llepuonnyeckoil cuctemsl. 3HaU€HUE MEPUOIUIECKOTO 2
aTOMOB 3aKOHA U CUCTEMBbI XUMHUYECKUX d1eMeHToB .M. MenneneeBa B pa3BUTHH HAyKHU.
VYcTaHoBIIEHHE CBSI3U MEXJy CTPOGHHEM AaTOMOB XHWMHUYECKHUX OJJIEMEHTOB M IEPHUOJUYECKHM
VU3MEHEHHUEM CBOWCTB XMMHYECKUX DJIEMEHTOB M UX COECIMHEHUH B COOTBETCTBUHU C IOJIO)KEHHUEM
[lepnonnueckoid cucremsbl. PemeHue NpakTUKO-OPHUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapaKTepu3alMi0 XHMHYECKUX JJEMEHTOB «Meramnueckue / HEMeTaJUIMYecKHue CBOICTBa
XUMHYECKHX DJJIEMEHTOB B COOTBETCTBUM C HMX OJJIEKTPOHHBIM CTPOCHHEM U TIOJOXEHHEM B
MIEPUOANYECKON cucTeMe XUMHUeCKHX 31eMeHToB .M. Menneneesay.
Tema 1.3. Copep:xanue yueOHOr0 MaTepHasa 2 OK 01
Crpoenue BemiecTBa | CtpoeHue BellecTBa. XUMHUUYECKask CBsI3b. BHUIBI XMMHMUECKON CBs3M (KOBAJEHTHAs HEMOJSApHAs U 1

Y TIPUPOJIA XUMHUYECKON

NOJIApHAsi, MOHHAs, MeTaJulnueckas). Mexanu3zMbel o0pa3oBaHHUsl KOBAJIEHTHOW XHMMHUYECKOW CBS3H
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cBsi3u. MHorooOpaszue
BELIECTB

(oOMeHHBIHT u JIOHOPHO-aKIIETITOPHBIN). Bonopoanas CBSI3b. BaneHTHOCTS.

DnekTpooTpuliareabHOCTh. CTenenb okucieHus. oOHbl: KAaTHOHBI U AHUOHBI.

HpaRTn'{ecmle 3AHATHSA

[TpakTrueckas padota Ne3. «CTpoeHHE BEIIECTBA M MPUPOIA XUMUUYECKON CBS3U.

JleMOHCTpanus: MoJieel KpUCTAJUIMYECKUX PELISTOK: HOHHOM (XJIOpUA HATpHs), aTOMHOH (Tpadut u
anmMas), MOJICKYJIIPHOH (YTJICKUCIIBIA Ta3, UOJ), METAJUTMYECKON (HaTpuii, MarHuii, Mep). Permenue
MPAKTUYECKUX 33JaHUN Ha COCTABJICHUE DJICKTPOHHO-Tpaduyecknx ¢Gopmya siemMeHToB 14
MIEPHOJIOB

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIATypa
HEOPTraHUYECKHUX
BEIIIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

Knaccudukanus Heopranmdeckux BemiecTB. HomeHknaTypa HEOpPraHWYECKUX BeIIECTB (OKCHIBI,
TUIPOKCHU/IBI, KHUCJIOTBHI, COJM). BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS.
ArperatHble COCTOsSIHUA BemiecTBa. Kpucraminyeckue u amopgHbIe BellecTBa. 3aKOH MOCTOSHCTBA
cocraBa BellecTBa. [THUIbBI KPUCTAUIMYECKUX PEIIETOK (aroMHas, MOJEKYJspHas, WOHHas,
MeTaJuIn4yecKas). 3aBUCMMOCTb CBOMCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

HpaKanecmle 3AHATHUSA

ITpakTuyeckas pabora Ne4. «HomeHki1aTypa HEOPraHUUYECKUX BEILIECTBY.

Pemenne mpakTHYeCKMX 3alaHUM MO KIACCU(PHUKAIMHA, HOMEHKIATYpe M XHUMHUYECKHM (opMysIaM
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHbIM ra3, yrieKUCIbId ra3, aMMHaK, ramieHas
U3BECTb, HErallleHasi W3BECTb, MUTHhEBAsl COJA U APYTHX): HA3BaHUS BEIIECTB IO MEXIyHAPOIHON
(MIOITAK) win TpuBHaATbHOW HOMEHKJIAType M COCTaBleHHE (OPMYJIbI XMMHMYECKHX BEILECTB,
orpezieNieHue MpUHAIISKHOCTH K Kiaccy. [Tonck mHdopmanuy no Ha3BaHUSAM, UAECHTH(UKATOpaM,
CTPYKTYPHBIM (hopMysiamM. AHaIIU3 XMMHUYECKOH MH(OpMaIK, NoIydaeMoi U3 pa3HbIX UCTOYHHUKOB
(cpenctB maccoBoil nHpopmanuu, ceTb MIHTEpHET U apyrue)

OK 01
OK 02

Tema 1.5.
Tunel XUMHAYECKUX
peakuui

Conepxanue y4eGHOro MaTepuasia

Xumndeckas peakiusa. Kimaccudukamuss XMMAYECKUX Peakiii B HEOPraHWYECKOW W OpPraHHYECKOM
XUMHH. 33aKOHBI COXPaHEHUs MacChl BEIIECTBA, COXPAaHEHUs M IIPEBpAIICHUS DSHEPruu IpHU
XMUMHUYECKUX peaknusx. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu (ypaBHEHHsI OKHCICHUS-
BOCCTaHOBJICHUA, CTCIICHb OKHUCJICHUS], OKHCJIINTECIIb u BOCCTaHOBUTCIJIb, OKHCINTEIIbHO-
BOCCTAHOBHTEIIbHBIE PEaKIUH B TPHPOJE, NMPOU3BOJICTBEHHBIX IpoOIeccaX M KU3HEACSTEIHLHOCTH
OpraHu3MOB).

OK 01

Tema 1.6.
CKOpOCTh  XMMHUYECKUX
peakuuii. XMUMHUYECKOE
paBHOBECHE

Coaep:xxanue yueOHOro MaTepuaJia

CKopocTh peakiiu, €e 3aBUCHUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOIbI PEArHPYIOLINX BELIECTB,
KOHLIEHTPALlUN PpPEearupyrolyux BEIIECTB, TEMIEPAaTyphl M IUIOMIAAU PEAKLMOHHONW IOBEPXHOCTH.
TennoBeie >PpeKThl XUMHUUECKUX peaklUuid: H9K30- U IHAOoTepMuyeckue peakuuu. OOpaTumbie
peakuuu. Xumuueckoe paBHoBecue. MakTopsl, BAUSAIOUIME HA COCTOSSHUE XMMHMUYECKOTO PaBHOBECHUS
(KOHLIEHTpalMsl PEeareHTOB WM NPOAYKTOB pEaKIMM, JaBjieHue, Temneparypa). Ilpunmun Jle

OK 01
OK 02
K 1.2
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Hlatense.

IIpakTHyeckue 3aHATHS

[TpakTuyeckas padora No5. «BnusiHue paznuyabix (PakKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKLIUN.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHaAIU3 (AKTOPOB, BIMAIOLIMX HA HW3MEHEHHE
CKOPOCTH XMMHUYECKOW DPEaKIMH. 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOW PEAKLUU OT HPUCYTCTBUS
KaTaJau3aTopa Ha IPUMEPE Pa3jIoKEHUs NEPOKCHIa BOJOPOJA ¢ IOMOIIBK AMOKCHIA MapraHua H
Katayassl. PeleHne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHU Ha npuMmeHeHue npunnuna Jle-Illarense
JUIS HaXOXJIEHUs] HAIpPaBJIEHUS CMEIEHUS PABHOBECHsS XMMHUYECKOH peakuuu U aHanu3 (akTopos,
BJIMSAIOIIMX HA CMEUIEHUE XMMUYECKOTO PABHOBECUS

Tema 1.7.

PactBopslI, TEOpUs
BJIEKTPOJIUTUYECKON
JIUCCOIMAIIM W WOHHBIM
obMeH

Coaep:xanue yueO0HOro MaTepuaJia

PactBopbl. Buibl pacTBOPOB 1O COJEPIKAHUIO PACTBOPEHHOTO BemiecTBa. PactBopumocts. [ToHsTHE 0O
JMCIIEPCHBIX crcTeMaX. MICTHHHBIC M KOJUTOHMIHBIE pacTBOPBI. MaccoBas J0JIsl BEIIECTBa B PAacTBOPE.
[Tonsitue o BogopoanoM nokaszaresne (pH) pactBopa. Dnexrponutuueckas auccounanusi. CUIbHbIE U
CJ1a0bIe JICKTPOIUTHI, HEAJICKTPOIMTHL. Peakiiu HOHHOro oOMeHa.

JlabopaTopHble 3aHATHUS

JlaGopaTtopHnas padota Nel «I[IpuroroBnenue pacTBOpOBY.

[TpurotoBneHre pacTBOPOB 3aJaHHONH MacCOBOW JIOJIEH pACTBOPEHHOTO BEIIECTBA, IPOBEICHHE
peaKIuii HIOHHOTO OOMEHa, OIpeeNIeHHe CPEIbl PACTBOPOB BEIIECTB C IOMOMIBIO YHHUBEPCAIBHOTO
WHAMKaTOpa (KUClas, HeHTpanbpHas, IeJoyHas). 3aaHus Ha COCTaBJICHUE NOHHBIX peakuuii. Pemenue
MPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUK Ha PACTBOPBI, MCIOJb3yeMble B OBITOBOM U
MIPOU3BOJICTBEHHON JESTEbHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK 1.2

KonTtpoJsbnas padora 1

CtpoeHue BelecTBa 1 XMMUYeCKHe peakiuu (1o pasaeny 1)

Pa3nea 2. Heopranmueckasi XuMust

(e}

Tema 2.1.
DU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BEIISCTB

Conepxanue y4eGHOro MaTepuaja

Mertamnsl. [lonoxenue meramioB B [lepuoanueckoil cucreMe XUMUYECKUX AeMEeHTOB. OCOOCHHOCTH
CTPOEHHS JJIEKTPOHHBIX 000J04YeK aTOMOB MeTauioB. OOmue ¢u3nueckue CBOICTBAa METAJJIOB.
CmiaBel METaIOB. DJIEKTPOXMUMHUYECKUU Psii HANpsSOKEHUH MeTauioB. XHMMHYECKHUE CBOMCTBa
BOKHEUIIINX METAIOB (HATPUM, KaJTWi, KalbIIUHA, MarHui, aTFOMUHUHN, IIMHK, XpOM, JKEJI€30, ME/lb) U
ux coenuHeHuit. OOuMe crnocoObl MoNydeHus MeTaysioB. [IpuMeHeHre MeTaioB B ObITY M TEXHUKE

Hemeramnbl. [lonoxxenue HemetaiuioB B llepmoamdeckoid cuctemMe XuUMHUYECKuUX 3yemeHToB [I.H.
MenzeneeBa U OCOOEHHOCTH CTPOCHHSI aToMOB. DU3WYECKHE CBOWCTBA HEMETAIUIOB. AJIIOTPOINHUS
HEMETa/UIOB (Ha TpUMEpe KHCIopoaa, cepbl, ¢ocdhopa u yriepona). XUMHYECKHE CBOWCTBA W
MPUMEHEHNE BaKHEHIIINX HEMETAIJIOB (TAIOTeHOB, Cepbl, a30Ta, Gocdopa, yriepoaa U KpeMHUS) U UX
COCTMHEHUH (OKCHIOB, KHUCIOPOICOMEPKAIMUX KHUCIOT, BOJOPOAHBIX coeanHeHuil). [Ipumenenue
BaXXHEUINNX HEMETAJUIOB U X COCAUHEHUN

OK 01
OK 02
OK 04
K 1.2
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XHUMHUYEeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HCOpPraHNM4YCCKUX BCHICCTB (OKCI/I,Z[OB, TUAPOKCHUOOB,
KHUCJIOT, cojieii u I[p) I'eneTnueckas CBI3b HCOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIUX K PA3JIMYHBIM
KJ1acCaM. 3aKOHOM€pHOCTI/I B H3MCHCHUHM CBOICTB IIPOCTBIX BCHIECCTB, BOAOPOAHBIX COC,HHHCHHﬁ,
BBICHIMX OKCHUAOB U THAPOKCHUIOB

HpaRTn'{ecmle 3AHATHSA

[TpakTrueckas padota Ne6. « DU3UKO-XMMUYECKHE CBOMCTBA HEOPTaHUUYECKHUX BEIIESCTBY.
CocrapiieHUE ypaBHEHUN XMMHUYECKUX PEAKIMH C y4acTHEM IMPOCTHIX U CIIONKHBIX HEOPTaHUYECKUX
BEIIIECTB: METAJUVIOB M HEMETAJUIOB; OKCHOB METaUIOB, HEMETANIOB M aMQpOTEPHBIX AJIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMM U aM(OTEpHBIX THIPOKCHIIOB; HEOPTaHUYECKHX COJICH,
XapaKTEPU3YIOIINX UX CBOKWCTBA.

Pacuérel maccel BemiecTBa Wi 00BEMA ra3oB IO M3BECTHOMY KOJHYECTBY BEIISCTBA, MAacce WIIH
00bEéMY OJHOTO W3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, pacdy€éThl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB HMEET INpUMecH. PereHue mpakTUKo-
OPUCHTHPOBAHHBIX 3aJaHUi Ha CBOWCTBA, COCTaB, IIOJydeHHE W 0OE30macHOE MCIOJIb30BAaHUE
BXHCHININX HEOPTaHUIECKUX BEIICCTB B OBITY M MPOPECCHOHATBHON ACSITETLHOCTH YSIIOBEKA

Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia OK 01
Unenrndukanus JlaGopaTopHbie 3aHsATHS OK 02
HCOPraHHICCKHX JlaGopaTtopHnast pabota No2 «neHTudukanusi HEOPraHMUYECKUX BEIIECTBY. OK 04
BCIICCTB Pemenue skcrepUMEHTAIbHBIX 33Jad MO XMMHYECKMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO

pacro3HaBaHHUIO U TMOJNYYSHHIO COSAMHEHUI METalIOB M HEMETAUIOB (B3aWMOJICHCTBHE THAPOKCHIA

QIIOMUHUS C pPAacTBOpPaMU KHUCIOT M Ienodei,). MaeHTupukanus HEOpraHMYecKHMX BEIIECTB C

UCTIOIB30BaHUEM UX (HU3UKO-XMMHYECKHX CBOMCTB, XapaKTEPHBIX KAUYECTBEHHBIX PEaKITHH.

KavecTBeHHble peakuuu Ha cynbhaT-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KATUOHBI METAJJIOB U KaTHOH

AMMOHUSI
KonTposbHas padora 2 |CBolicTBa HEOPTraHUYECKUX BEILIECTB (10 pasjeny 2)
Pa3nen 3. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XUMHH
Tema 3.1. Coaeprxanue yueOHOro MaTepuasia OK 01

Knaccudukanus,
CTpOCHHE u
HOMEHKJIaTypa
OpPTaHWYECKUX BEIIECTB

IIpeamer opraHM4ecKOM XUMHH: €€ BO3HMKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B IIOJYYEHHM HOBBIX
BEIIECTB U MaTepuayoB. Teopusi cTpoeHus: opraHuueckux coenquneHuii A.M. bytiepoBa, e€ ocHOBHBIE
nojoxeHus. CTpyKkTypHble (HOpMyJbl OPraHUYeCKUX BellecTB. ['omonorusi, nzomepusi. XuMHuecKas
CBSI3b B OPraHUYECKUX COCAMHEHUSAX: KPATHBIE CBSI3H, G- U T-CBS3H.

[IpencraBienne o KiaccUpUKAMM OpPraHWYECKMX BemiecTB. HoMeHKnaTypa OpraHMYecKuX
coeMHEHUN (cucTeMaTHdecKas) U TpUBUAIbHbIE HA3BaHMS Ba)KHEWIIMX IpEACTaBUTEIEH KiIaccoB
OpraHUYECKUX BELIECTB

IIpakTuyeckue 3aHATHS
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[Tpaktuueckas padota No7. «HoMeHKIaTypa OpraHUuYECKUX BEIIECTBY.

O3znakomiieHHe ¢ 00pa3IaMyu OPraHMYECKUX BEIIECTB U MaTepualaMy Ha MX OCHOBE, MOJICIIMPOBAHUE
MOJIEKYJI OpPraHMYeCKHUX BEIIeCTB, HAOIIOJACHHE M ONUCaHHE JIEeMOHCTPAILMOHHBIX OIBITOB IO
NPEBPALICHUIO OPTaHWYECKHX BEIIECTB IMPH HArpeBaHuu (IJIaBlieHHE, OOYIJIMBaHUE U TOpPEHHE).
CocraBiieHHEe TONHBIX M COKPALICHHBIX CTPYKTYPHBIX (DOPMYJ OpraHMYECKUX BEIIECTB OTIENIbHBIX
KJIACCOB, MCIIOJIb3Yysl MX HAa3BaHUS II0 CUCTEMAaTUYECKOW M TPUBHUAJIBHOW HOMEHKJIAType (ITHIIEH,
aleTHIIeH, TIUIepuH, QeHon, (Gopmanpierun, ykcycHas KucioTa, ruiuH). Pacuersl mpocteifmieit
(bopMyIIBl OpraHMYECKON MOJIEKYJIbl, HCXOISl M3 SJIEMEHTHOT0 cocTaBa (B %)

Pa3znen 4. YriieBogopoabl

10

Tema 4.1.
YrneBomopoasl W HX
MPUPOJHBIE  MCTOYHUKHU

Coaep:xanue yueOHOro MaTepuaJia

[IpenenbHbIe YrIeBOAOPOABl (ANKaHBI): COCTAaB U CTPOCHHME, TOMOJIOTHYECKHH psana. MeTaH M 3TaH:
COCTaB, CTPOCHHE, PU3NICCKUE M XUMHUECKUE CBOICTBA (peaKiuy 3aMEIICHHUS U TOPEHUS ), TIOTy4ICHUE
Y IPUMEHEHUE.

HenpenenpHbie yriieBoqopoabl (aJIKEHbI, aTKaUCHbI, aTKUHBI).

AJIKeHbI: COCTaB U CTPOEHHE, TOMOJIOTUYECKMH psAA. OTUIEH U HOpPONMIIEH: COCTaB, CTPOEHUE,
¢usznyecKkue W XUMHYECKHE CBOWCTBA (peakUuu T'HAPUPOBAHUS, TaJIOTEHUPOBAHUS, THApaTalllH,
OKHCIICHHSI U TIOJIMMEPU3aLIiN) NTOJTyYeHHE U IPUMEHEHUE.

Ankaguensl: OyrtaaueH-1,3 u wmeTwiOyragueH-1,3, XUMHYECKOoe CTpOEHHUE, CBOMCTBa (peakuus
HOJIMMEPHU3AIiH), TPUMEHEHUE (JIII CHHTE3a MPUPOTHOTO U CHHTETUYECKOTO KaydyKa H Pe3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTMUECKUN DPsii. ALETHIIEH: COCTaB, XUMUYECKOE
CTpoeHue, (u3nyeckue W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUSA, TaJTOr€HUPOBAHMS,
THIpATallik TOPCHUs), MOJYYCHUE M NMpPHUMEHEeHHe (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH YIS
CBapKH M PE3KH METAJIIOB)

ApomaTHyecKre YrieBOJOpoabl (apeHbl). BeH301 W TOJyos: coCTaB, CTpoeHHe, (U3NYECKHe WU
XMMHUYECKHE CBOMCTBa (peakUuy TaJlOreHUPOBAaHHUS M HUTPOBAHMA), IMOJyY€HHE M IPUMEHEHHE.
TOKCHYHOCTh apeHOB (BIMsSHUE OCH30J1a HAa OpPraHW3M 4eloBeKa). [ eHeTHYecKas CBS3b MEXKIY
YTIEBOIOPOAAMH, TPUHAIEKAIMMHY K Pa3JIUYHBIM KJIaCCaM.

[TpuponHble UCTOYHUKH YTII€BOAOpO0B. [Ipuponublil ra3 u nonytHele HeTsHbIE ra3pl. Hedts u eé
npoucxoxzaenue. CrocoObl  mepepaboTkM  He(TU:  TMEpPEeroHka, KPEeKUHTr  (TepMHUUYECKH,
KaTaJUTHYeCKuit), muponus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIH yTroJib M IPOJYKTHI €r0 NepepaboTKu

OK 01
OK 02
OK 04
IIK 1.2

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOICTBA yTJIEBOJOPOAOB

Conep:kaHue y4eGHOro MaTepuaJjia

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota Ne3 «CBolcTBa yIiIeBOJOPOIOBY.
TpuBnasbHass W MeXIyHApoJHAasT HOMEHKIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI IOJIyYEHUS
yrieBoaopoaoB. IlosydeHue oSTuneHa M U3y4EHHME €ro CBOWCTB. MopenupoBaHHE MOJIEKYNI H

OK 02
OK 04
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XMMHYECKUX TPEBpAIllCHUH YIIIEBOJOPOAOB (Ha mpuUMepe STaHa, STHJCHA, aleTWIeHa W Jp.) |
rajoreHOMpPOU3BOIHBIX

Paszgea S. Kucaopomocoaepxamue opranHuyecKue coeIuHeHus

14

Tema 5.1.
Cnuptsl. ®enon

Conep:kaHue y4eOHOIr0o MaTepuaJa

[IpenenbHble OAHOATOMHBIC CHUPTHI (METAHOJN W 3TAHOI). CTPOCHUE, (DU3UYECKHE U XUMHUYCCKUE
CBOWCTBA (peaklUMU C AaKTHUBHBIMM METaJUIaMH, TIaJOr€HOBOJOPOJAaMM, TOpEHHE), INPUMEHEHHE.
Bonoponnsie cBA3u MKy MOJNEKyJaMu cIUPTOB. DU3MOIOrMUECKOEe NEUCTBUE METAHOJA U ITaHOJa
Ha OPraHU3M YEJIOBEKA.

MHOroaroMHbie CHHPTHI (ITHJICHIVIMKOIb M TJMILEPUH): CTPOCHUE, (PHU3MYECKUE U XUMHUYCCKHE
CBOMCTBa (B3aMMOJICHCTBHE CO IIEIOYHBIMM METaJUIaMH, KaueCTBEHHAs peaklysi Ha MHOrOaTOMHbIE
coupthl). DPU3NOJIIOTMYECKOE JEHCTBHE Ha OpraHu3M uyesoBeka. [IpumeHeHue miMLepuHa U
STUJICHIJIUKOJIS.

@enon. CtpoeHne MoJeKynsl, Gu3ndyeckue U XuMudeckue cpoiicta (enona. TokcuuHOCTh (heHomna,
ero (usnonoruyeckoe JAeHCTBIE Ha Oprauus3M yenoseka. Ilpumenenue gpenona

OK 01
OK 07

Tema 5.2.
ANLOETuan.

KapOoHOBBIE KHCITOTEHI.

CrnoxHble 3¢pupbl

Coaep:xxanue yueOHOIro MaTepuaJia

AnbIeruapl ¥ KeTOHBI ((OpMabAeTHl, alleTalIbJICTH I, alleTOH): CTPOCHUE, PU3MUECKUE U XUMUYECKHE
CBOWCTBA (peakLMU OKUCIEHUS M BOCCTAaHOBJIEHHUS, KAauyeCTBEHHBbIE pEaKUUH), IOJIy4YeHUEe U
IIPUMEHEHUE.

OnHOOCHOBHBIE Mpe/eNbHbIe KapOOHOBBIE KUCIOTHI (MypaBbUHAsl U YKCYCHas KHUCJIOTBI): CTPOCHHE,
bu3nYecKue U XUMHYECKHE CBOMCTBA (0OIIME CBONCTBA KUCIIOT, pEaKIus dTeprUKAIIIN), TIOTyYeHHUE
u rnpuMmeHeHne. CTeapuHOBas M OJEMHOBAs KHUCIOTHl KaK MPEACTAaBUTENH BBICIIUX KapOOHOBBIX
KHUCII0T. Mblia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBHE.

CrnoxHble 3QUpbl KaK NPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIponu3 cloxHBIX 3¢GupoB. JKHphI.
I'maposns xupoB. [Ipumenenune xupoB. buosornyeckas posib )KMPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yruesoanl

Coaep:xanue yueOHOro MaTepuaJia

VYrneBoapl: cocTaB, KiIacCH(pUKAIUSA yTIeBOAOB (MOHO-, 1OU- W Tojucaxapunael). [mrokoza —
MPOCTEHIINI MOHOCAXapUl: OCOOEHHOCTH CTPOCHHUS MOJEKYIbI, PU3NIECKUE U XMMHYECKHE CBOWCTBA
III0KO3bI (B3aumojeiictBue ¢ rugapokcugom menu (II), oxucrneHne aMMuadHbIM PacTBOPOM OKCHJIA
cepebpa (I), BoccraHoBIeHHE, OpOKEHUE TIIOKO3bI), HAXO0XKICHUE B TIPUPOJIE, TPUMEHEHHE TIIFOKO3BI,
OuoJioruveckasi poiib B KHU3HEACITSILHOCTH OpraHu3Ma deioBeka. dorocunTe3. ®pykTo3a Kak U30Mep
TJTFOKO3BI.

Caxapo3za — TMpeACTaBHTENIb JTUCAXapHJIOB, THJAPOJU3 Caxapo3bl, HAXOXKJICHHWE B TMPHPOJIC H
MPUMEHEHUE.

[Tomucaxapuapl: KpaxMajd H IEJUTION03a KaKk NPUPOJHBIe ToiauMepbl. CTpoeHHWE Kpaxmalia H
[EJUTIONO03bI, (PU3MYeCKre U XUMHUYECKHE CBOMCTBA Kpaxmana (THUAPOIN3, KaueCTBEHHAs PEaKIus C
HOJIOM)

OK 01
OK 02
OK 04
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Tema 5.4. Coaep:xkaHue y4eOHOro MaTepuaJa 4 OK 01
DU3UKO-XUMUYECKUE IIpakTHYecKue 3aHATHSA OK 02
CBOWCTBA I[Mpaktudeckas pabora Ne8. «HomeHKIaTypa KHCIOPOIOCOACPIKALIMX OPTAaHUICCKIX COCAUHCHHUID. OK 04
KHCIIOpoAoCcOoAepKaMX | TpuBuanpHass U MEXIyHapOo[HAas HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIIOCOOBI IOJIyYEHUs
OpraHu4eCcKuX CHUPTOB M (PEHOJIOB, KAPOOHOBBIX KHCIOT U 3(UPOB, alnbJIerujoB M KeToHOB. COCTaBIECHHE CXEM
COCJIMHECHUI peakuuii (B TOM 4MCIIe [0 MPEATIOKEHHBIM LIENOYKaM IPEeBPALICHUH ), XapaKTePU3YIOLIUX XUMUUECKUE

CBOWCTBA KHCIOPOJIOCOICPIKAIINX OPraHUYECKUX COSAMHEHUH

[Tpaktuyeckas pabora Ne9. «Xumuueckue U (GU3NYECKHE CBOMCTBA KHUCIOPOAOCOAEPIKALINX 4

OpPTaHUYECKUX COCTUHECHUSD).

[TIpoBenenue, HaOMIOJEHUE W ONUCAaHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHMPTOB,

Ka4eCTBEHHbIC PEAKLIUU OJHOATOMHBIX CHHUPTOB (OKucieHHe dTaHona okcuaom wmemu  (I1)),

MHOTOATOMHBIX CIHPTOB (B3amMojeicTBUE riunepuHa ¢ ruapokcuaoMm wmenu (1)), ampaerumos

(oKuCIIeHHE aMMHUaYHBIM pacTBopoM okcuia cepedpa(l) u rumpoxcumom menu (I1), B3aumoneiicTBue

KpaxmaJia c H0JIOM), U3y4eHHE CBOMCTB pacTBOPA YKCYCHOM KHUCIOTHI
Pasnen 6. A3oTconepxaiiye opraHudecKkre coeIMHeHus 4
Tema 6.1. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
AMUHBI. AMUHBI: METWJIAMHUH — MPOCTEHUIIMI NpeICTaBUTEb AMMHOB: COCTaB, XUMHYECKOE CTPOEHHUE, OK 02
AMHHOKHUCIIOTHI. ¢du3nyeckre U XMMUYECKHE CBOMCTBA, HAX0XKJICHHE B IPUPOJIE. OK 04
benku AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHUYecKre coequHeHus. Ou3nyeckre U XMMUYECKHe CBOWCTBA 5

aMHHOKUCIIOT (Ha MpuMepe IMUIuHa). bruonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTu sl

benkm kak mnpupomHbie TonMMephl. llepBUYHAs, BTOpUYHAs W TpPETHYHAS CTPYKTypa OENKOB.

XUMHUECKHE CBOICTBA OEIIKOB: THAPOIIN3, IEHATYpallHsl, KAYeCTBEHHbIE peaKIMi Ha OEIKH

IMpakTHyecKue 3aHATHSA

[Ipaktuueckas padora Nel(. «CBoiicTBa a30TOCOAEPIKAIINX OPTAHUIECKUX COCTUHEHUI.

dusnueckue 1 XMMUYECKHEe CBOMCTBa aMUHOB (PEAaKIIMU ¢ KMCIOTaMH M TOPEHMsI) U aMUHOKHCIIOT (Ha 2

npuMepe rauipHa). HaGmoneHre n onvcanue JeMOHCTPAIIMOHHBIX OTBITOB: JIEHATYpAIHsl OCIKOB IpH

HarpeBaHUU, IBETHBIE PEAKIIMU OEJIKOB
Pa3nes 7. BbicokOMOJIeKYJISIPHbIE COeIMHEHUS 2
Tema 7.1. Copepxxanue yyeOHOro MmarepuaJia 2 OK 01
IInacTmaccel. IIpakTHYeckHe 3aHATHA 2 OK 02
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Kayuyku. Bonokna

[Tpaktuueckas padora Nell. «CunHTe3, aHAMKM3 U KIacCU(UKAIUS BHICOKOMOJICKYJIIPHBIX COSAMHEHUN
OCHOBHbIE TIOHSITUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, MOJIMUMEp, CTPYKTYypHOE
3BEHO, CTENEeHb MOJUMEpU3AINK, CpeAHssl MoJieKyispHas wmacca. OCHOBHBIE METOJAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJIMMEPHU3ALUS U TTOJIMKOHICHCAIIHS.

O3zHakoMjieHHEe ¢ o00pasllaMd MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, Kay4yKOB:
MJIaCTMAacChl  (MOJUATWIICH, MOJUIPONUIICH, MOJUBUHUIXIOPUI, TOJUCTUPON); HATypalbHbId U
CHHTETHYECKHE Kayuyku (OyTaJMeHOBBIN, XJIOPOIPEHOBBI M U30MPEHOBBII); BOJIOKHA (HATypasibHbIC
(xJ710MOK, 1IEpPCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKUE (KApOH U
JIaBCaH)

OK 04
K 1.2

KonTpoabnas pa6ora 3

CTpyKTypa ¥ CBOMCTBA OPraHWYeCKUX BelecTs (1Mo pasjaenam 3-7)

HpO(l)eCCI/IOHaJ'leO OPUCHTHPOBAHHO€ COACPKAHUE

12

Pa3znen 8. Xumusi B ObITY M POU3BOJACTBEHHOI IeATEJTbHOCTH YeJI0BEKA

12

Tema 8.1.

XUMHYECKHE
TEXHOJIOTHH

B IIOBCEIHEBHON
u  npodeccruoHambHON
JIeSITENLHOCTH YeJIOBEKa

Coaep:xaHue y4eOHOIro MaTepHuaJia

12

[IpaBuia 5KOJIOTMYECKU 11€JI€COO0Pa3HOro MOBEIEHUS B OBITY M TPYAOBOM AEATENbHOCTH B LIEJSAX
COXpPAaHEHUS CBOETO 30POBbs U OKPYKAIOIIECH IPUPOIHON CPEJIbl, ONACHOCTh BO3JCHCTBUSA HA )KUBbIE
OpPraHu3Mbl OPraHUYECKUX BELIECTB OTICNIBHBIX KJIAacCOB (YIJIEBOJOPOJbl, CIHUPTHI, (DEHOIIBI,
XJIODOPraHUYECKHE TPOU3BOJHBIC, aJbACTUABI U Jp.), IOKa3aTeiab NPEAeNbHO JOMYCTUMOMN
KOHILICHTPALIUU U €r0 UCIIOIb30BaHUE.

Ponp xumuu B o0ecriedeHnH HKOJIOTMYECKOM, SHEPreTUUecKOl U MUIIeBOl 0€3011acHOCTH, Pa3BUTUU
MEIULMHBI, CO3JaHUU HOBBIX MaTepHajoB (B 3aBUCUMOCTH OT BHAA MNpo(ecCHOHANbHOM
NeSITEIbHOCTH), HOBBIX HCTOYHUKOB 3HEPIUU (aJIbTEpHATUBHBIE HCTOYHMKHU HHepruu). Ilonarue o
HAy4YHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUYECKUX peakiuid. [IpenctaBneHust 06 oOIIMX HAyUHBIX
MPUHLMIIAX IPOMBIIIJICHHOTO TMOJY4YeHHsI BaKHEWIIUX BEIIECTB (HAa MpUMepax IPOU3BOJICTBA
aMMMaKa, CepHON KUCIIOTbI, METAHOJIA).

XuMUs U 3I0pOBbE YeJIOBEKa: MpaBuiia 0€30M1aCHOr0 MCIOJb30BaHUs JIEKAPCTBEHHBIX IMPENapaTos,
OBITOBOM XMMHUU B IIOBCEIHEBHOU )KU3HU

IIpakTnyeckue 3aHATHS

[TpakTtuyeckas padora Nel2. «IIpuMeHeHne XMMUYECKUX BEIIECTB M TEXHOJIOTUH C yueToM Oymyiuei
npohecCuOHANBEHOM e TeIbHOCTH.

Pemenue keiic-3a1a4 1o TeMaM: MMILEBBIE TPOTYKThI, OCHOBBI PALlMOHAIIBHOTO NMUTAHUs, BaXKHEUIINE
CTPOUTENIbHbIE U KOHCTPYKIMOHHBIE MaTepuaibl, CEIbCKOXO3SHCTBEHHOE IPOU3BOJICTBO, KPacKw,
CTEKJO, KEpaMHUKa, MaTepuallbl i1 DSJIEKTPOHUKHM, HAHOMAaTepuaibl, TEKCTUJIbHBIE BOJIOKHA,
UCTOYHUKU DHEPIHH, OPTaHUYECKUE M MUHEPAJbHBIE yJIOOpEHUS, JEeKAaPCTBEHHbIE U KOCMETHYECKHE
npenapathl, ObITOBask XUMHsI, MaTepHaJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

3amura: I[IpencraBineHue pe3ysiabTaToB pellleHHUs Keilc-3agad B (opMe MHUHM-IOKIAAa (JOMycKaeTcs
UCIOJIb30BaHUE rPaUUeCKUX U MPE3CHTAIMOHHBIX MAaTEPHAJIOB)

OK 01
OK 02
OK 04
OK 07
IIK 1.2
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IIpomeskyrounas arrectauus no gucuunjune: UKP, 3ager ¢ onenkoi -

Koncyabrauus -

Bcero 78

[To xaxmoii TeMe OMHUCHIBACTCS CONEpKaHWEe y4eOHOro marepuana (B MUIAKTHYCCKUX €IWHHWIIAX), HANMEHOBAHHS HEOOXOIMMBIX
1a00paTOPHBIX, TPAKTUYECKUX U UHBIX 3aHATHA. OOBEM 4acOB OMPENEIIICTCS M0 KaXI0U MO3UIIMHA CTOIOA 3.
*[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE MOXKET OBITh paclpenesieHO Mo paszzienaMm (TemMam) WM CKOHIIEHTPUPOBAHO B
paszneie [pukinaaHo MOIyJIb

B ckoOkax yka3aHO KOJMYECTBO YacOB, BBIJCICHHBIX Ha pealu3aluio MPoPEecCHOHATBHO OPUEHTUPOBAHHOTO COJEPIKAHMS
(TeopeTudeckue 3aHATHsI/1a00paTOpHbIE PAOOTHI)
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3. YCJIOBUA PEAJIMBALIUA TUCHUIIINHBI «XUMMUS»
3.1. TpeGoBaHMsA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecredeHn 0

OcBoeHue nporpaMMbl HHTEIPUPOBAHHOW Y4YEOHOM JMCLMIUIMHBI «XHMHUSD)
mpearnoyiaraeT Haluyue B MpodecCHOHATbHOM 00pa30BaTENbHOM  OpraHU3allvy,
peanusyromeil  00pa3oBaTeNbHYI0 MIPOrpaMMy CpeaHero oOmiero oOpa3oBaHHS B
npenenax ocoerust OITOIT CIIO na 6a3ze ocHOBHOTO 00IIEero 00pa3oBaHUs, Y4eOHOTO
kabuHeta. [loMenienre kKaOMHETa JOJKHO yIOBJIETBOPATh TPEOOBAHUSAM IMOCTAHOBIICHUS
ot 28 cents6psa 2020 roga Ne28 O6 yTtBepxkaenuu canutapubix npasui CII 2.4.3648-20
"CaHUTapHO-AMHJIEMUOJIOTHYECKUE TpeOOBaHUSI K OpraHu3alysM BOCIUTAaHUS U
oOy4deHus1, OTAbIXa U O3JI0POBJICHUS JAETEW U MOJOAECKU" M OBITh OCHAILIEHO THIOBBIM
o0Opy/lOBaHUEM, YKa3aHHbIM B  HACTOSIIUX  TpeOOBaHUSAX, B TOM  YHCIE
CHEMAIM3UPOBAHHON yueOHOW MeOenblo U CpeacTBaMu OOy4eHUsl, JOCTaTOUYHBIMU IS
BBIIIOJIHEHHSI TPEOOBAHUI K YPOBHIO MOJATOTOBKH O0YYaIOIIMXCS.

No HanmMmenosanne
I /;1 Y4EOHBIX OcCHaIlIeHHOCTh Y4€OHBIX MOMEIICHUN
MMOMEIICHUHN

1. | Xumuueckas XHUMUYECKHUE PEAKTUBBI, ITOCYAA.

nabopatopus | Becwl rexunueckue NO2246; TK1990.

(T"-470) Konopumerp ¢GoTo3neKTprUUECKU KOHIEHTPAIIMOHHBIN
K®K-2 - 2.

Anmapat Kuma — 2.

[xad BbITSKHOM — 1.

Mydenbuas neus Tun CHOJI 1,62-5,1/9,3.
Ananmutndeckue Becsl BJIP-200 — 3.
Konopumerp doto-snekrpuueckuit ®IK-56M — 1.
Hentpudyra OIln-3.

Hentpudyra OITx-8.

pH metp-340.

Cnextpodoromerp — CD-2B.

Cymmibabii mikad — 1.

Bonsnas 0ans TY-46-22-587-75.

Cron nst xumudeckux uccnegoanmii — 10.
Cron—17.

Cryn — 33.

Tabmuua Menneneesa — 2.

Jocka kmaccHas — 1.

[xad kaxHbIN — 1.

[ItatuB nmst npoOUpoK — 6.

OnekTporuira — 1.

Oraxepka MeTajuinyeckas s peakTuBoB — 10

2. | Kabuner Cron meramnnyeckuii — 14.
XUMUHU Cryn - 27.
(I"-206) DTaxXepKu METAJITMYECKHE /ISl peaKTUBOB — 9.

[lIxad BeITSIAKHOM — 1.
IlIxad BerepuHapHbIii — 4.
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Jocka kmaccHas — 1.

Jlocka o0bsBeHUM — 1.
Ornerymmrens — 1.

Komma — 1.

Lenrpudyra nadoparopuas [IJIMH-P10-01 «3aexon»
pH-meTp MmuwmmuBosnsT™MeTp pH-150M
Becst BJIKT-500

bans BoasHas nadoparopnas LW-1
pH-metp mmmmuBonsT™MeTp pH-121
TepmocTaT 1is cymku 1abopaTopHoi nocyasl SUP-4
[Torenuno-merp JII1-58
Cnextpodoromerp ®OK-56M
XUMHYECKHE PEaKTUBBI;
XuMuyeckas mocyia

[lITatnB MeTaIITHIECKUN — ©.
[lItatus byn3ena — 6.

Kamro3u — 3.

Portarop — 1.

Crenn — 14.

ABtoknaB — 1.
doTosnekTpokosopumerp GIK

IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHI
(KOMILJIEKT JIMIIEH3MOHHOTO0 U ¢B0OoaHOTO I10)

No | HazBanue (muuensus\ceoooaHoe I10)

1. | Windows 7 JUTICH3HS

2. | Paint.NET cBoboaHoe 110

3. | Cucrtema ynpaBlieHUs TUCTAHITMOHHBIM cBoboaHoe I10
obyuenrem Moodle

4. | UadopmaliiOHHO-TIPABOBBIE CUCTEMBI" cBoooHoe [10 nis
['apant" 1 "Koncynprant+" oOyyJaronmxcs

5. | Microsoft office 2007 JIULEH3USA

6. | CucTeMbl aHTUBUPYCHOM 3aITUTHI JUTICH3US

nabopatopuu Kacnepckoro

IlepeyeHb OCHOBHOM U JONOJHHUTEIbHOM JUTEPATYPbI, HEO0X0AUMOM /11 OCBOCHUA

3.2 TH®OOPMAIIMOHHOE OBECIIEYEHHUE OBYYEHUA

AUCHUIIJINHbI

OcHoBHas JquTEpaTypa:

1. T'abpuensn O. C. Xumus. ba3ossiii ypoBenb. 10 knacc : yuebnuk /O. C. ['abpuenss,
H. I'. Octpoymos, C. O. ITonomapeB — Mocksa :
ISBN 978-5-09-107640-0.—TekcT: 371eKTpOHHBI.
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2. Tabpuensu O. C. Xumus. bazoselii ypoenb. 11 kiacc: yueOnuk /O.C. I"'aGpuensiH,
N.T". Octpoymog, C.1O. [Tonomape — Mockga : [Ipocsemenue, 2025. —192 ¢c.— ISBN
978-5-09-107641-7.—TekcT: 3IEKTPOHHBIIA.

JlonoJIHUTeIbHASI JIUTEepaTypa:

1. T'munaxka H.JL. OGmast xumus : yueOHoe mocobue / H. JI. I'muuka. — Mocksa
:KnoPyc, 2021. — 749 c. — ISBN 978-5-406-08333-8. — URL:
https://book.ru/book/939867.— Tekcrt : 31eKTPOHHBIH.

2. TopgmyOnsix JI. II. Xumus : yue6noe nmocooue / JI. I1. [TogayOnsix. — KpacHospck
:KpacI’AY, 2018. — 306 c.— URL.: https://e.lanbook.com/book/130110. — Texkcr :
3JICKTPOHHBIM.

3. Cupotkun O.C. Xumus : yueonuk / O. C.Cuporkun. — Mocksa :KunoPyc, 2019. —
363 c. — ISBN 978-5-406-06688-1. — URL.: https://book.ru/book/930225.— TekcT
: DJICKTPOHHBIU.

Ilepeyenb pecypcoB MH(POPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOU ceTu «HTEepHETY,
HEOOXOIMMBIX IJI OCBOEHUS U CIUILINHBI

1.0O0pa3oBarenbHble  pecypchl  UHTepHeTa. Xumus : cadr. — URL:
http://www.alleng.ru. — Pexxum moctyma: cBOOOTHBINA.— TEKCT : QJIIEKTPOHHBIH.

2. Enunas xomnekiuss 1udpoBbix oOpa3zoBatenbHbBIX. :  caiit. — URL:
http://www.school-collection.edu.ru. — Pexum goctynma: cBoOGomubii— Tekcr
3JIEKTPOHHBIN.

3. Komneknusa «EcTecTBeHHOHAy4YHBIE DKCIIEPUMEHTHI» : xumus : cait. — URL:
http://experiment.edu.ru. — Pexxum goctyna: cBOOOAHBIH.— TEKCT : 37€KTPOHHBIH.

4 KOHTPOJIb 1 OIEHKA PE3YJIBbTATOB OCBOEHUS YYEFHOM
JAUCHUITIIIMHBI «XUMUS»
4.1 KoHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHUS] YUeOHOM TUCUMILINHBI

KoHTponb 1 o1ieHKa pe3ysbTaToB 00y4EHHs OCYILIECTBISIECTCS MpenojaBaTesieM B
IpoIecce MPOBECHHS IPAKTHUECKUX 3aHATUN M JJa0OpAaTOPHBIX pabOT, TECTUPOBAHUSA, A
TaK)K€  BBIMOTHEHHUA  OOYyYarOIIMMHCA  WHIWUBUAYAJIbHBIX  3aJaHHA, MPOEKTOB,
uccieqoBaHuid. Pe3ynpTaTel 00yueHus: onmpeAessatoT, YTo 00ydaronuecs J0DKHbBI 3HATh,
MOHUMATh U ICMOHCTPUPOBATH 10 3aBEPIICHUH H3yUEHUS TUCIUTIINHEIL.

[enp kaxxa0il GopMbl KOHTPOJISL — 3aPUKCUPOBATH TPUOOPETEHHBIE 00YUYAIOIIUMCS
B pe3yJbTaTe OCBOCHUS Yy4eOHOW IUCHUIUIMHBI 3HAHUS, YMEHUS, CIOCOOCTBYIOIIHE
(hOpMUPOBAHUIO KOMITCTCHITUH.

KoHTposb 1 OlLleHKa pacKpbIBAIOTCS Yepe3 YCBOCHHbBIE 3HAHUS U NMPUOOPETEHHBIE
oOydJaronmMMucss  yMEHHS,  HampaBlieHHble Ha  (QopMupoBaHuMe  OOMMX U
npodeccuoHaNbHBIX KOMMeTeHUud. KommeTeHnu MAOKHBI OBITh COOTHECEHBI C
NpeIMETHBIMU pe3yJbTaTaMu. J[JIs KOHTPOJS W OLEHKU pe3yJbTaToB OO0y4YeHUS
npenojaBaTesib BEIOMpaeT (OpMbI U METOJIBI C YYETOM IpodeCcCHOHATN3AUN 00yUeHUS
0 IIPOrpaMMe AUCLHUIIINHBI.

B TeueHue cemecTpa UCHOIB3YIOTCS CIEAYIOIINE BUbI KOHTPOJIS:

- TEKYLIUH,

- pyOEXKHBIM.
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Texkyumii  KOHTpOJb TPEJCTaBIAET COOOW MPOBEPKY YCBOEHUS Y4YEOHOro
MaTepHraia TEOPETHUYECKOro U MPaKTUYECKOTO XapaKkTepa, PeryJiipHO OCYHIECTBISEMYIO
Ha MPOTSKEHUH CEMECTPA.

Texywuti koumposib 3HAHUW OCYIIECTBISIETCS B (hOPME YCTHOTO UM MHUCHMEHHOTO
Olpoca CTYJIEHTOB Ha 3aHATUAX, HAMUCaHWE W 3alIUTa pedepara, COOOUICHHS WM
COCTaBJICHHE MPe3eHTAIuU (110 BHIOOPY), BBHIMOJHEHUS! MHUCbMEHHBIX CAMOCTOSITEIbHBIX,
(GpoHTANIBHBIX  JTa0OpaTOPHBIX W  KOHTPOJBHBIX pabOT, TMPOBEPKH OOIMUX H
VMHANBUAYAIbHBIX 33JaHUI, B paMKaX CaMOCTOSTEIbHOW paboThI, a Takke OJIaHKOBOTO
TECTUPOBAHMUS.

CamocrosiTenbHbIe padOThHI MIpeAHA3HAYEHBI 1JI KOHTPOJISI YMEHHUSI PelliaTh 3a1a4u
U BBITNIOJHATH YIPAKHEHUS 110 IPOUJICHHOUN TeMe.

KoHTposnbHbIE pabOThl HAOTCS AJIsi MPOBEPKH 3HAHUN M YMEHUU 0O0ydarouiuxcs,
MOJIyYCHHBIX B pE3yJibTaTe HW3Yy4YeHUs pazziesia. MoXKeT 3aHUMaTh YacTh Y4YEOHOIO
3aHATHS C pa300pPOM MPABUIILHBIX PEIICHUM HA CIEAYIOIIEM 3aHSATHH.

Texkyumii KOHTPOJIb TPAIAULMOHHO CIIYKUT OCHOBHBIM CPEACTBOM OOECIEYEHUS B
y4eOHOM TIpolecce «oOpaTHOM CBSI3W» MEXIy NpernojaBareieM H 00ydaroluMcs,
HEOOXOJIUMOU ISl CTUMYJUPOBAaHUSI PA0OThI OOYYAIOMIMXCS W COBEPIICHCTBOBAHUS
METOJIMKH MPENoIaBaHus YUYEOHBIX JUCIUILINH.

PyGexubie koHTposibHbie TOukM (PKT) mo aucuumnnvHe ompesieneHbl B BUIC
KOHTPOJIBHOU (MPOBEPOYHOI) pabOThl WM OJAHKOBOTO TECTUPOBAHUS IMOCJE HW3YyUYCHUS
pasziena WIM HECKOJbKMX TEMAaTHYECKH OJM3KUX pa3/esioB No aucuuruinHe. Bceero
npennonaraercs nposectu 3 PKT: 1 B nepBom ceMecTpe u 2 BO BTOPOM ceMecTpe.

Tembl PKT
1 cemecTp
Konrpoabnas padora Ne 1 «CtpoeHne BEIIECTBA U XUMHUECKUE PEAKITUN»
Kontpoabnasi padora Ne 2 «CBoiicTBa HEOPraHUYECKUX BEIIECTBY»
2 ceMecTp
KonTtpoubnas padora Ne 3 «CTpykTypa 1 CBOMCTBA OPTraHUYECKUX BEIIECTB

Koa n HaumMeHoBaHHe Pa3zpen/Tema THn oeHOYHbIX
(popMmupyembix MeponpUsATHI
KOMIIeTeHLIMii
OK 01. BeiOupats Tema 1.1-1.7 TectupoBanue
CIIOCOOBI pelIeHus 3a1au Tema 2.1, 2.2 Y CTHBIN OIIPOC
npodeccHoHaTLHOI Tema 3.1 Pemenune pacu€THbix
TeSTEBHOCTH Tema 4.1 3aj1a4
Tema 5.1-5.4 Hab6mronenue 3a xoaoMm
TPHUMCHHTCIILHO K Tema 6.1 BBIITOJTHEHUS ITPAKTUKO-
PasTMIHBIM KOHTCKCTAM | Tepma 7.1 OPHUEHTHUPOBAHHBIX
Tema 8.1 3aJaHu
OK 02. Vcrmonp30BaTh Tema 1.2,1.4,1.6,1.7 Hpencrasienne
pe3yJIbTaToOB
COBpeMEHHEbIE cpejicTBa | [eMa 2.1,22 NPaKTHYECKUX 1
MIOWCKa, aHaJIM3a U Tema 4.1, 4.2
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WHTEPIPETAINH Tema 5.2-5.4 1abopaTopHBIX paboT
I/IH(I)OpMaHHH u Tema 6.1 HpOBe,Z[CHI/IC
HH(OPMALHOHHbIE Tema 7.1 XHUMHYECKOTO
Tema 8.1 AKCIIEpUMEHTA
TEXHOJIOTUU JIJIs
Brinmonnenue
BBITIIOJTHCHUS 33124 KOHTPOJIBHBIX
npodecCHOHaIBHOM paboT 1o
ACATCIbHOCTHU pa3aeiaM JUCHUIIINHBI
HKa CAMOCTOSITEIILH
OK 04. Dpdexrisro | Tema 1.7 OnEHKa CAMOCTOATEIEHO
. T 2122 BBIMIOJTHCHHBIX 3aJaHUI
B3aMOJICUCTBOBATh U cMma <.1, 2. o
Tema 4.1 4.2 3amnmTa peiieHus Keiic-
paboTaTh B KOJIJIEKTUBE U s 3a1a4 (C y4eToM
KOMaHIe Tema 5.2-5.4 5 5
e
Tema 6.1 yaym .
npodeccroHaIbHOM
Tema 7.1 pod
SITCILHOCTH
Tema 8.1 ACATENLHOCTH) .
BrinosiHeHHe  3amaHUi
OK 07. ConevictBoBare | Tema 1.7 IPOMESKY TOUHO
COXPaHCHUIO Tema 5.1 aTTecTanuu
OKPY KAIOIIEH Cpebl, Tema 8.1
pecypcocOepeKeHHUIO,
MPUMEHSTH 3HAHUS 00
W3MCHCHUHU KJINMATa,
MPUHITUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,
3¢ pexTuBHO
JIEUCTBOBAThH B
YpE3BBIYANHBIX
CUTYaILUsIX
IIK 1.2. [IpumeHaTh Paznen 1 Temsr 1.2, 1.6, 1.7.
HOPMBI TIpaBa Jjisi Pasnen 2 Temsr 2.1.
pelIeHus 3a1a4 B Paznen 4 Temsi 4.1.
npodeccCuoOHaATbLHON Paznen 7. Temsr 7.1
NESITEILHOCTH. Pasznen 8. Temnr 8.1

4.2 ®OPMA TMPOMEKYTOYHON ATTECTALIUM CTYJEHTOB IO
YYEBHOW JUCIUATIIMHE

Metoauka npoBeaenusst UKP u 3auera ¢ ouenkoi. [IpumepHbie BONPoCHI U
3aganus K UKP u 3auery ¢ ouenkoi. Kpurepun ouenku 3Hannu B pamkax UKP u
3a4eTa ¢ OueHKoi. @opMa NPpOMeKYTOYHOH aTTeCTALUH.
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@DopMbl MPOMEKYTOYHOM aTTeCTallMd 10 XUMHUH, YCTAHOBJIEHHBIE pabdOUYUM
y4eOHbIM T1aHOM: MKP BBINOJHSETCS Ha MEPBOM Kypce B KOHIIE NEPBOTO CEMECTpa,
3auem c OyeHKOoU CIAETCS Ha IEPBOM Kypce B KOHIIE BTOPOTO CEMECTPA.

B cootBercTBHM ¢ aericTByromuM B llonokeHreM O TEKyIeM KOHTPOJIE 3HAHUM U
MpPOMEXYTOUHOM arrectammu oOyuaromuxcs (axynsreta CIIO B Kypckom T'AY
CTYJICHT, BBITTOJTHUBIIIMI BCE PyOEKHBIE KOHTPOJIBHBIE TOUYKHU Ha «4» U «5%», MOXKET OBITh
OCBOOOXKIEH OT Coaud 3aueTa ¢ OleHKoW. EmMy mpocTaBisercs uToroBasl OIEHKa Ha
OCHOBE Pe3yJIbTaTOB, MOJYUYEHHBIX Ha PYOEKHBIX KOHTPOJIHHBIX TOUKAX.

Py6exubie konTposibHble Toukd (PKT) mo nucuuriuHe onpenesaeHsl B BUIE JIBYX
KOHTPOJBHBIX pabOT WM TECTUPOBaHUSA B 1 cemecTpe W OJHOW KOHTPOJbHON padOThI
WJIN TECTUPOBAHUS BO 2 CEMECTPE.

Ecnu cryneHT He BBINOJIHAET 337aHUS B paMKax pyOeKHOTrO KOHTPOJISI Ha
«XOpOLIO» U «OTIIUYHO», TO IMPOXOJUT IIPOMEKYTOUHYIO aTTECTALIUIO B TPAJULIMOHHON
dopmMme. 3auem ¢ oyenkou IpeANONaracT OTBET CTYJEHTa Ha 1 BONIpOC U pellleHue 3a1auu.
3a4eT ¢ OLEHKOW MPOBOAUTCA HA IOCIEAHEM 3aHATUM N0 pacnucaHuio. Bo Bpems
MIPOBE/ICHMS 3a4eTa C OLIEHKON Ha MOJATOTOBKY K OTBETy aaercs He Ooinee 40 MUHYT.
Jlanee — OIMH CTYZEHT OTBEYAET, OCTAIbHBIE TOTOBATCS.

Metoauka nposeaenuss UKP

Htoroass koutponbHas padora (MKP) mo mucuuminHe ompenencHa B BUJIE
KOHTPOJIbHOM paboThl, coAepsKaliedl 3aJaHus B TECTOBOM (opmMe M MNpaKTHUYECKHE
3aaHus (3a/1a4m), M0 TEMATUKE M3YUYEHHBIX pa3zienoB. [IpuMepHbie TUIIOBBIE 3aaHUS K
PKT u KP pa3melieHsl B OHEHOYHBIX MAaTEpHUATIaAX.

3auet (MKP) npoBoauTcs Ha MOcCiaeaHEM 3aHSATHHU B BUJE KOHTPOJIBHOM pabOThI B
YCTaHOBJIEHHOE pacnrcanueM Bpems. Ha BoinonHeHnue 3anannii otBoauTcst 60 MUHYT, 110
pe3yJibTaTaM IMPOBEPKU CTYJEHT MOJY4YaeT 3a4TE€HO, €CJIH OLEHKA «S»-OTIUYHO, «4»-
XOpOUIO WM «3»-YJIOBJIETBOPUTEIBHO W HE 3auTeHo, eciu pe3yiabraT MKP «2»-
HEYJOBJIETBOPUTEIIBHO.

IIpumepnsbie 3apanus xisa UKP
(OK 01, OK 02, OK 04, OK 07, IIK 1.2)
Yacrp 1
Il evinonnenus 3a0anuti 1-3 ucnoawvzyime caedyrowull psao XUMUYECKUX ITeMEHMO8.
Omeemom 6 3adanusax -3 sensiemca nocieoosamenbHOCms yugp, noo KOMopvlMu

YKA3AHbL XUMUYECKUE DTIEMEHNIbL 8 aaHHOM pﬂay
1.Bi 2)N 3)Br 4P 5)Cl

1. Omnpenenure aTOMbI KaKUX U3 YKa3aHHBIX B PAJTY 2JIEMEHTOB UMEIOT AJICKTPOHHYIO
KOH(UIypaLuIo BHEIITHETO SHEPTeTHYECKOro yPOBH ns2nNp°.

2. W3 yka3aHHBIX B Py XUMHUYECKHUX JIEMEHTOB BBIOEPUTE TP AJIEMEHTA, KOTOPBIC B
[lepnoanueckon cucreme xumuueckux 3eMeHToB 1. M. MenneneeBa HaxoasTcs B
TJIAaBHOM MOATPYIIEe OAHOW rpynimbl. Pacnonokute BbIOpaHHbBIE AJIEMEHTHI B MTOPSIKE
ocJia0JIeHUs HEMETAJDIMYSCKUX CBOMCTB.

3. U3 4ncna yka3aHHBIX B PSAY SJIEMEHTOB BBIOCPHTE JIBA DJIEMEHTA, KOTOPBIC MOTYT
MPOSIBIISITh CTENEHb OKUCJIEHUS 7.

4. V3 npeniioKeHHOTO IIepeyHs BRIOCPUTE JIBa COCTUHEHUS, B KOTOPBIX IIPHUCYTCTBYET
HOHHAs CBSI3b

30



a) NaHCO3
6) H.O
B) NH3

F) Cag(PO4)2
,ZI) PC15

5. YcraHoBHTE COOTBETCTBHE MEXIY Ha3BaHUEM BEIIECTBA U KJIACCOM/TPYIIIOH, K
KOTOpPOMY(-0i) 3TO BEIIECTBO MPUHAJICKUT.

Ha3Banue BelecrBa

Kuacc/rpynna

a) TUAPOKCHU]T KaJIbITUS
0) murugpodocdar HaTpUs
B) okcun azota (V)

1) conb kucnas

2) OKCHJT OCHOBHBIH
3) OKCHJT KHCITOTHBIN
4) ocHOBaHHE

6. YcTaHOBUTE COOTBETCTBHUE MCIKIOY CXEMOH pCaKkIu U UBMCHCHHUCM CTCIICHHU

OKHCJICHHS a30Ta B HEH.

Cxema peakuuu HN3MeHeHMe cTeNeHN OKUCJIEHHUs a30Ta
a) NH4CI + CuO = CuCl, + H,O + N, + 1) oT -3 1o +2
Cu 2) oT +5 o +4
0) HNO3pa6)+ Pb = Pb (NOs3), + H,O + 3) ot 0 no +5
NO 4) ot +5 1o +2
B)NH;+0O, = NO +H,0 5)or-3 1100

7. YCcTaHOBUTE COOTBETCTBHUE MCKIOY Ha3BaHHUCM COJIK U €€ OTHOILICHUEM K Iruapojinsy.

HaszBauue coin

OTHOIIEHHE K THAPOJIU3Y

a) Opomu1 HaTpuUs

0) pocdar xamms

B) XJIOPH]T HATPUS

T) cyabhu ATFOMUHUS

1) rugposns no KaTuoHy

2) rupoJIi3 IO AHUOHY

3) ruapoJIn3 IO KATUOHY U aHUOHY
4) rusipoJin3y HE MOJIBEPraeTcs

8. YcraHoBHTE COOTBETCTBUE MEXKIY (POPMYIION BelecTBa U MPOIYKTaMH,
00pa3yroIKUMHUCS IIPU AIEKTPOJIM3E BOJHOTO PaCTBOPA 3TOT0 BEIIECTBA HA MHEPTHBIX

3JIEKTPOIAX.
dopmyJia BelmecTsa IIpoayKThI 3J1eKTPOIM3a
a) Na,S 1) Cu, Br,
6) NazPO, 2) Cu, O,
B) CuBr, 3)Hy, S
F) AlBI‘g 4) H2, Og
5) H,, Br;
6) Al, Br,

9. YcraHoBUTE COOTBETCTBUE MEXKIY YPABHEHHEM PEAKITUU M HAPABICHUEM

CMCIICHHS ITOJTOXKCHUA
yeesinuenuu 0ae/1eHUA.

XUMHNYCCKOI'O PaBHOBCCUS npu

YpaBHeHUe peakuuu

HanpaBiieHue cMeneHusi XAMHAYECKOTO
pPaBHOBeCHSI

a) 2H2(r) + Oz(r) =2H,0 + Q
6) Fezo3(TB_) + BCO(F) = 2Fe(m) + 3CO,

-Q

1) cmentaeTcst B CTOPOHY NPOIYKTOB PEAKIIUU
2) cMelaeTcsi B CTOPOHY UCXOAHBIX BEUIECTB
3) HE IPOUCXOIUT CMEUIECHUSI PAaBHOBECHS
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B) Ny + 3Hary) = 2NH3¢)+ Q
F) CO(F) + 2H2(r): CH30H(F) + Q

10.13 npesio’KeHHOT0 MEePEeyUHs BHEITHUX BO3JICHUCTBUN BBIOCPUTE JIBA THIIA PEAKIIUHM,
K KOTOPBIM MOKHO OTHECTH B3aUMOJICHCTBHE Meu ¢ Xyopuaom xxenesa (I11).

a) HeoOpaTtumas ') reTeporeHHas

0) KaTaUTHYECKast 1) 3aMelIeHUs

B) oOpaTumas
Yacrp 2
11. K 285 r. PactBOpa cynbdara HaTpus ¢ maccoBoi nosient conu 20 % nobapwiu 50 T
3TOM ke coyn. Onpenenure MacCOBYIO JOJIIO COJIA B MOJYYEHHOM pacTBope. OTBET
3aMUIIATE C TOYHOCTBIO JI0 IECATHIX B Y.
12. PaccTtaBbTe B ypaBHEHUHU KOA(DOUIIMEHTHI METOIOM AJIEKTPOHHOTO OallaHca, yKaKUTe
OKHCJIUTENb U BOCCTAHOBUTEIT.

Na:SO3 + KMnOs + H2SO4 = NaxSO4 + MNnSO4 + K2SO4 + H20
13. OcymiecTBUTE MPEeBpAIICHUS:
C CO CO; KHCOs3 CO, CaCOs COp... ..

14. Kakas macca 25 %-HOM COJITHOM KHCIOThI MOTpedyeTcs s pacTBopeHus 20 rpamm
okcuaa meau (11)?

Kpurepuu ounenku kayecrsa 3HaHui crygenros no UKP

3auer (MKP) mpoBoaWTCS Ha TMOCIEIHEM 3aHATHW, HA BBHINOJHEHUE 3aJaHui
otBoauTCcs 60 MUHYT, TO pe3yjbTaraM MNPOBEPKH CTYJECHT IOJy4aeT 3a4TeHO, €CIIH
OIICHKA «S5»-OTJUYHO, «4»-XOpOIIO WM «3»-yJOBJICTBOPUTEILHO U HE 3a4TEHO, €CIIH
pesyisbrat UKP «2»- HEey10BIIETBOPUTEIIBHO.

Pexomenoyeman wikana nepeeooa nepeutHvlX 6a11068 8 NAMUOAILTbHYIO WKATY

«2Q» «3» «4» «5»

Menee 5 6-8 9-10 11-13

IIpuMepHbBIe BOMPOCHI K 3a4Y€ETy ¢ OIeHKOM
(OK 01, OK 02, OK 04, OK 07, IIK 1.2)

1. OcHoBHBIE mMOHSATHS XuUMUU. BemectBo. AtoMm. Monekyna. XUMHUUYECKUN DIIEMEHT.
Amnotponuda. IIpocteie U clioxkHbIe BeniecTBa. KadyeCcTBEHHBIM W KOJUYECTBEHHBIN
COCTaB BEIIECTB. XHUMHUUYECKHWE 3HakKu U ¢Gopmysibl. OTHOCHUTENIbHBIE aTOMHas M
MOJIEKyIsipHas Macchl. KoinuecTBo BelecTBa.

2. OcHOBHbIE 3aKOHBI XUMHH. CTexuomeTpusi. 3aKOH COXPAaHEHHs MAacChl BEIIECTB. 3aKOH
MIOCTOSTHCTBA COCTABA BEILIECTB MOJIEKYJISIPHON CTPYKTYpPbI. 3aKOH ABOTaJpo U CIEACTBUS
UX HETO.

3. llepnonnueckuii  3akon .M. Mengeneea. Otkpoitue J[.M. MeHaeneeBbiM
ITepuoauueckoro 3akona. [lepronuueckuii 3akoH B popmynuporke J[.M. Mennaeneena.

4, Ilepuoanueckas TabaWIla XUMHYECKUX OJJIEMEHTOB — Tpaduueckoe OToOpakeHHe
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10.

11.

12.

13.

14,

15.

16.
17.

18.

NepUOANYECKOTO 3akoHa. CTpyKTypa MEPUOIUYECKOW TaOHIBl: MEPUOILI (Malble |
OoJibllIKe), TPYIIHI (TJIaBHAS U TOOOYHAs).

. Ctpoenue aroma u nepuoandeckuit 3akod JI.11. MenneneeBa. AToM — CJI0KHAs 4YacTHIIA.

SAnpo (MpOTOHBI W HEUTPOHBI) U 3JIEKTpoHHass obonouka. M3ortombl. CrpoeHue
AIIEKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB MaJIbIX MEPUOOB.

Oco0eHHOCTH CTPOEHUS NEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIINX MIEPHUOIOB
(mepexoHBIX 37eMeHTOB). [loHsATHE 00 OopOUTANSIX. S-, p- U -OpOUTATH. DICKTPOHHBIC
KOH(UTYpalIMi aTOMOB XMMHYECKUX JIEMEHTOB.

CoBpemeHnHas (opMyIMpOBKAa NEPUOAMYECKOTO 3aKOHA. 3HAUEHUE MEPUOJUYECKOTO
3aKOHAa M MEPHOJNYECKON CHCTEMBI XUMHUYecKux d3jeMeHToB [[.M. MeHnneneeBa s
pPa3BUTHS HAYKU U IOHUMAHUS XUMUYECKOW KapTUHBI MUPA.

HNonnast xumuueckas cBsi3b. KaTuoHbl, MX 00pa3oBaHUME W3 aTOMOB B pe3yJbTare
npouecca OKUCIEHMs. AHUOHBI, UX O0Opa30BaHHME U3 aTOMOB B pe3yjbTaTe Ipolecca
BOCCTAaHOBJICHUA. MOHHas CBA3b, Kak CBsA3b MEXAY KaTHOHAMHU UM AHUOHAMM 34 CYET
ANEKTPOCTATUYECKOTO MpUTsHKeHus. Knaccudukanus MOHOB: 1O COCTaBy, 3HAKy 3apsja,
HaJUYMIO TUAPATHOM 000s0uku. HMoHHBIE KpucTauiMueckue pemietkd. CBoHCTBa
BEILIECTB C MOHHBIM THUIIOM KPUCTAJUIMYECKON PEUIETKU.

KoBanenTHas xumuueckas CBs3b. MexaHU3M 00pa30BaHUs KOBAJICHTHOW CBS3U
(OOMEHHBII M JOHOPHO-AaKIENTOPHBIN). IEKTPOOTPULATENBHOCTh. KoBajgeHTHbIE
MOJISIpHAsE W HENoJspHas CBs3U. KpaTHOCTh KOBAJNEHTHOW CBsI3UM. MOJIEKYJIIpHBIE U
aTOMHBIE KpUCTAJUIMYECKHE pemeTku. CBOMCTBA BEHIECTB € MOJEKYJISPHBIMU U
ATOMHBIMU KPUCTAJUIMYECKUMHU PELIETKaAMHU.

Meramnuueckas CBA3b. MeTammyeckass KpUCTAJUIMYECKash peleTka U MeTauIndecKas
XUMH4ecKas cBsi3b. Ou3nueckue CBOMCTBA METAIIIOB.

ArperaTHple COCTOSIHMSI BELIECTB M BOJOPOJHAs CBsA3b. 1BEpPHOE, JKHUIKOE U
razoo0pa3Hoe cocTosiHusl BeulecTB. llepexon BemiecTBa M3 OJHOTO arperaTHoro
COCTOSIHUA B ipyroe. Bonoponnas cBs3b.

Hucniepcubie cucteMbl. llonsitue o gucnepcHod cucreme. JlucnepcHas daza u
nucnepcroHHas cpena. Kimaccudukauust aucnepcHsix cucteM. [oHsATHE O KOJUIOUIHBIX
CUCTEMAX.

PactBopel. PactBopenne. PactBopumocTh BemiecTB. HachlllieHHBIE, HEHACBHIIICHHBIE,
NIEPECHIIIEHHBIE PACTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTHU T'a30B, )KUJAKOCTEN U TBEPIBIX
BELIECTB OT pa3InYHBIX (hakTOpoB. MaccoBas 4051 paCTBOPEHHOT'O BEIIECTBA.
DJIEKTPOJIUTAYECKAsT UCCOLMAIMA. OJEKTPOIUTBI M HEDJIEKTPOJIUTHI. MeXaHU3MBbI
ANEKTPOIUTUYECKON JUCCOIMALMNA JJISI BEIIECTB C PA3JIMYHBIMUA TUIIAMH XUMHYECKOMN
cBs3u. [ mapatupoBaHHbIE M HETMAPATUPOBAHHBIE HOHBI.

Crenenb dyeKTponuTHUecKo auccouuanuud. CuibHble M Clla0ble  AJIEKTPOJIMUTHI.
OCHOBHBIE NOJIOKEHUS TEOPUU DIEKTPOIUTUYECKON nrucconnannu. Kuciaorsl, 0CHOBaHMS
Y COJIM KaK DJIEKTPOJIUTHI.

Knaccudukanus HeopraHnuecKux COeIMHEHUI U UX CBOMCTBA

Kucnots! u ux coiictBa. KuCI0THI KaK 3JIEKTPOIUTHI, UX KJIACCU(UKALINA [0 PA3TUYHBIM
nmpu3HakaM. XUMHYECKHME CBOWCTBA KHCIOT B CBETE TEOPUM DJIEKTPOJIUTHYECKON
auccoruanui. OcoOeHHOCTH B3aMMOJIEUCTBUSL KOHIICHTPUPOBAHHOW CEPHOM M a30THOM
KHUCIIOT ¢ MeTayiaMu. OCHOBHBIE CLIOCOOBI MOTYUYEHHS KUCIOTHI.

OcHoBanus W ux cBoiicTBa. OCHOBaHUS KaK 3JEKTPOJMTHI, WX KiIacCU(UKALMS IO
pa3nuM4YHbIM Opu3HakKamM. XHUMHYECKHE CBOMCTBA OCHOBAHMW B CBETE€ TEOPUU
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19.

20.
21.

22,

23.

24,
25.
26.
27.
28.
29.
30.

31.

ANEKTPOIUTUYECKON HUccoUMranuu. Pa3nokeHue HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcHOBHBIE CTIOCOOBI TOJTyYEHHS] OCHOBAHUM.

Comu n ux cBoiictBa. Conu Kak 3JeKTpoiauThl. Cojin CpelHHE, KHUCIbIE U OCHOBHBIE.
XHUMHUYECKH CBOWMCTBA COJIEI B CBETE€ TEOPUM DSJIEKTPOJUTUYECKON IHCCOIMALIAH.
CniocoObl TOJTy4eHHsI COJIEH.

I'mnponus comei.

Oxkcunpl u ux cpoiictBa. ConeoOpasyromuye U HecoseoOpasyroue okcuibl. OCHOBHBIE,
aMm(poTepHble U KHUCJIOTHBIE OKCHbl. 3aBHCHUMOCTb XapakTepa OKCHUJA OT CTEIEHU
OKHUCJICHUSI 00pa3ylolero ero Merajia. XMMUYeCKHe CBOMCTBAa OkcuIoB. [lomyueHue
OKCH/JIOB.

OKHUCANTENBPHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIeHHE. BoccraHoBUTENb W OKUCIEeHHE. MeTol 3JeKTpOHHOro OajaHca s
COCTABJICHUS YPABHEHUIN OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Ckopocth xuMuueckux peakiuid. I[loHSTHE O CKOPOCTM XHWMHYECKHUX PpEaKIUU.
3aBUCUMOCTh CKOPOCTH XUMHYECKHUX pEaKIMil OT pa3IuyHbIX (PAKTOpOB: MPHUPOIBI
pearupyromux — BEIIECTB, WX  KOHLEHTpPALMM,  TEMIIEPaTypbl,  IOBEPXHOCTHU
CONIPUKOCHOBEHUS U UCIIOJIb30BaHUs KaTaIU3aTOPOB.

OOparumocTh XUMHYECKUX peakinuii. OOpaTumbie U HeoOpaTUMBbIE  PEaKIIMH.
XHUMHUUYECKOE PAaBHOBECUE U CIIOCOOBI €0 CMEIIIECHUS.

Tumel KpUCTANIMYECKUX pemETOK. YacTuubl Jexanme B y3JIaX KPHUCTAUNIMYECKON
pemétku. Tun cBa3u Mex 1y yactunaMu. [Ipumepsl BemecTB. @U3NUECKUE CBOMCTBA.
Koppo3us metamioB. XumMuyeckas U 3J1€KTPOXUMHUYECKAsT KOPPO3USL.

Mertasl riaBHBIX TOATPYII. MeTaibl MOOOYHBIX MOATPYIIIL.

DNeKTpoau3. XMMUYECKUE NCTOUYHHUKH TOKa. [Iporiecc Ha aHozie 1 Ha KaToJeE.

l'anorensl. Haxoxnenue B mpupoae. CTpoeHHE U CBOMCTBA aTOMOB. | aJIOr€HOBOIOPOBI
Y TaJIOTE€HU/IBI.

Xanbkorensl. Cepa. Haxoxnenne B mnpupoge. I[lomydyeHue kuciopoaa M CEpHI.
CepoBo10po/1, CEpOBOAOPOAHAS KUCIIOTA, CYIb(UIBI.

I'eneTnueckasi cBsI3b MEXKJY KJIacCaMHU HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB.
'eneTnyeckui psia dneMeHTa — MeTauia. |'€HeTUYeCKUuM psifi 3JE€MEHTa — HEeMETallla.
['eneTndeckuit psa deMEeHTa — MeTallla, KOTOPOMY COOTBETCTBYIOT aM(OTEPHBIE OKCH]I
U TUAPOKCHI.

IIpumepHbIe 321a4M K 3a4€Ty € OLEHKOI
(OK 01, OK 02, OK 04, OK 07, IIK 1.2)

Ocy1ecTBUTE CIEAYIONINE NPEBPALLEHUS:

CuCl; ->CuOHCI—Cu(OH),—»>CuO—Cu(NO3),.

Hanummre ypaBHeHus peakuuil.

Ocy1ecTBUTE CIEAYIOLINE PEBPALLECHU:

FG(OH)g —>FeOHSO, —)FEQ(SO4)3 —> Fe(N03)3 —>FePOq4

Hanummre ypaBHEHUS peaku.

Hanummre rpadgudeckoe nzobpaxenne Gopmynsr Ca(HSOy), , Ha3BaHHE STON COMH, KaK
€€ MOXKHO INOJy4YUThb W MPEBPATUTh B CPEIHIOK, HOpMaibHyr cojib? Hanwumure
YPaBHEHUSI COOTBETCTBYIOLIUX PEAKIIHMA.

VYuuteiBass aM(OTEPHOCTh, HAMUIIUTE YPABHEHUS PEAKIUN CIEIYIOIMIMX OKCHUIOB C
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

KHCJIOTOM M 1enoysto: PbO, ZnO, Mn,0;

CocraBbTe ypaBHEHHUS PEAKIMH, C TOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH CIEAYIOIINE
IpEeBpAILICHHUS

Hanwr cnexytonue okucibl MetamuioB: CaO, CuO, ZnO, Fe,O3 , MNn,O7 . Ykazars, kakue
U3 HUX OCHOBHBIC, KHCIOTHbIE u amdorepHsle. Hammcarh ypaBHEHHS peakiuid
PACTBOPEHHMSI 3TUX OKUCIIOB B KUCJIOTE U IICIIOYH.

Kaxkoe u3 ykazaHHbIX BeniecTB OyaeT pearupoats ¢ KOH?

Aleg , N205 ,CI’Q(SO4)3 , Ba(OH)z , HPO3 , Zn(OH)z, CuO.

Hanummre ypaBHEHUS peaku.

OcymecTBuTh cienyromuid nukia npespamenuii: CaCl, -»Ca(NOs),—» CaCO; »Ca0 —
Ca3(PO4)2.

[TonOepute Mo nBa ypaBHEHHUS B MOJCKYJSIPHOM BHAC K KKIOMY U3 MOJICKYJISIPHO-
nonHbIx: Ca?*+ CO32=CaCO3

CocraBbTe MOJIEKYJSIDHBIE M MOJICKYJIIPHO-MOHHBIE YpPaBHEHUS TUIPOJU3a COJIEH:
Ba(CN), ,CrCls.

[TogOepute 1Mo Ba ypaBHEHHUS B MOJEKYJSIPHOM BHUAEC K KKIOMY U3 MOJICKYJISIPHO-
nonuelx: Cu(OH),+2H* =Cu?" +2H,0.

CocraBbTe MOJIEKYJSIDHBIE M MOJICKYJIIPHO-MOHHBIE YpaBHEHUS TUIPOJU3a COJIEH:
NazPO, ,MgC'Z

[TomapHo cMemany pacTBOPBI CIEAYIOIMIUX BEIIECTB, HAIMWIIUTE HWOHHBIC PEAKIINH
oomena: MgCl,+KOH -

CocraBbTe MOJIEKYJISIDHBIE M MOJICKYJIIPHO-MOHHBIE YpaBHEHUS TUIPOJU3a COJIEH:
Na,C,04 , NH.Br.

[TonOepute Mo nBa ypaBHEHHUS B MOJCKYJSIPHOM BHAC K KKIOMY U3 MOJICKYJSIPHO-
noHHBIX: Fe?t +20H = Fe(OH),].

CocTaBbTe MOJICKYJISIDHBIE M MOJICKYJIIPHO-MOHHBIE YpPaBHEHUS THUIPOJU3a COJIEH:
C&(CN)Q , Cf(NOg)z .

[TomapHO cMemany pacTBOPHI CIASAYIOMIUX BEIIECTB, HAIMWIIUTE HOHHBIE DPEAKIIUN
oomena: Ba(OH), + HCl—

CocraBbTe cxemMy HOHHOTO OanaHca u noabdepure kodpdunnentsl B peakuun: HzAsOsz +
KMnO,4 + H,SO4—»H3AsO4 + MNSO,4 + Ko,SO4 + HO .

YKaKATE OKUCITUTEh K BOCCTAHOBHUTEIb B JAHHOW PEaKIIHH.

CocraBbTe cxemy AJIEKTPOHHOrO Oaslanca u noaoepure kKodhduimeHTs! Kk peakuuu: KoS
+ KMnO4 + H,SO4—-MnSO4s+ S + Ko,SO,4 + HO .

Kakoe BemiecTBO SIBISCTCS OKHUCIUTENIEM, a KaKO€ BOCCTAHOBHTEIIEM B IPEIbIIYIICH
peakunun?

CocraBbTe cXeMy MOHHOTO OajnaHca W moadOepure koddduuuentsl B peakuun: HCI +
KzCFzO7—>CfC|3 + KCI + C|2 + H,0 .

VYKaxKkute OKUCIUTENb U BOCCTAHOBUTEIb B JJAHHOUW pEaKIIUH.

CocraBbTe cxeMmy MOHHOTrO Oananca u moadepute KodhduimeHTsl B peakiuu: SNSO, +
KMnO, + HzSO4—>Sﬂ(SO4)2 + MnSO, + K,SO4 + H,O .

VYKaxKkute OKUCIUTENb U BOCCTAHOBUTEIb B JJAHHOUW pEaKIIUH.

CocrtaBbTe cxeMy HOHHOTO OajnaHca U nmoadoepute KodhPUIMEHTH B peaKIuu:

Na,FeO, + Cl, +NaOH — Nay,FeO, + NaCl + H,O .

VKaXuTe OKMCIUTEIb U BOCCTAHOBUTEb B I[ElHHOﬁ peaKuumn
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23.

24,

25.

26.

27.

28.

29.

30.

Ocy1ecTBUTh LUK PEBPALLECHUM:

Fe(OH)3—>Fe2(SO4)3—>Fe(N03)3—>Fe(OH)3—>FeZO3.

3aKOHYHTE ypPABHEHUS CIEAYIOIIMX NPEBPALICHUN:

K,0,+KI+H,SO,—

K>0,+KMnO4+ H,SO4—

KBr+ H,S0O,—S0,...

Kl+ H,SO,—HsS....

KCIO3+KNO;—>

Pacrnonmoxxure Bemectsa, popmyiibl KoTophix CoHs—NHz, NH3, (CeHs)NH 1 CsHsNH,, B
MOPSIZIKE YCUJIEHUSI OCHOBHBIX CBOMCTB. [losicHUTE OTBET.

HalimuTte MaccoByr OO0 THAPOKCHIA HATpUs B pacTBOpE, IOJIYYEHHOM MpHU
B3anmozercteuu 0,69 r. Hatpus u 130 M. BoasbL.

B 400 r. 5%-ro pactBopa rumpokcuaa Harpus god6aswin 0,92 r. Hatpus. Berumciure
MacCOBYIO JIOJIIO IIETOYHU B MTOJIYYEHHOM PacTBOPE.

JlaHbl 4eThIpe BEIIeCTBA: JUXPOMAT HATPHsl, KOHUEHTPUPOBAHHAS CEpHAsl KHUCIOTA,
TUAPOKCUJ uTus, propua kanus. Hanummre ypaBHEHHs 4ETHIPEX BO3MOXKHBIX PEaKLUN
MEXy STUMHU BEIIECTBAMH.

JlaHbl BOIHBIE PACTBOPHI CEPOBOIOPOAA, OpOMa, TUAPOKCHUIA HATPUS, XJIOPHON KUCIIOTHI.
Hanumure ypaBHEHHs 4E€TBIPEX BOZMOMXHBIX PEAKUUN MEXIY STUMU BEIIECTBAMH.
Oo6pazen Hatpua Maccoi 0,5 r. momectunu B Boay. Ha HelTpamu3anuio moJy4eHHOTO
pactBopa u3pacxomoBas S1,1 1. 1,5%-ii consiHOW KHUCIOTHL. BbIUMCINTE MaCCOBYIO
JI0JIE0 HATpHs B oOpasiie (B %).

Kpurepuu oueHky 3HaHMI B paMKax 3a4€Ta C OLEHKO.

[Ipy BBICTABJIICHHM OLIEHKHA TIpenojaBaTelib PYKOBOACTBYETCS CIETYIOIIUMHU
KPUTEPHUSIMHU:

5 (oTIMYHO) - CTYIEHT TIOKa3blBaeT TJIyOOKHE OCO3HAHHBIC 3HAHUS 0
OCBEIIIaeMOMY BOIIPOCY, BJIaJ€€T OCHOBHBIMU MOHSTUSMH, TEPMUHOJIOTUEH; ONEPUPYET
KOHKPETHBIMU 3HAHUSMU W YMEHUSIMU [0 XHUMHH, OTBET IOJHBIM, 10Ka3aTEJIbHbBIN,
YETKUI, TPpaMOTHBINA (BO3MOKHA OJHA HETOYHOCThb, OIKCKA, KOTOpasi HE SBISETCS
CJIEICTBHEM HE3HAHUS WU HEMOHUMAaHUS Y4eOHOTO MaTeprana).

4 (Xopollo) - CTYJEHT IMOKa3bIBAET TIIyOOKOE M TOJIHOE YCBOCHHUE COJCpKAHUS
Marepuana, YMEHHE NPaBWIBHO M JOKAa3aTeIbHO H3JIaraTh MPOTPAMMHBIN MaTepual.
JlommyckaeT OT/e/IbHbIC HE3HAUNTEIbHBIE HETOYHOCTH B (DOpME U CTHIIC OTBETA.

3 (YIOBIETBOPUTENBHO) - CTYACHT MOHHUMAET OCHOBHOE COJIEp)KaHUE Y4eOHOU
IporpaMMbl, YMEET TOKa3bIBaTh MPAKTUYECKOE NPUMEHEHUE TOJYYECHHBIX 3HAHUI.
Bmecte ¢ TeM pgomyckaeT OTHAENIbHbIC OIMMOKHA, HETOYHOCTH B COJICPKAHUU U
ohOpMIICHUHU OTBETA; OTBET HEJIOCTATOYHO MOCJIEIOBATEIICH, I0KA3aTeJIeH U IPaMOTEH.

2 (HEyJIOBJIETBOPUTEIHHO) - CTYJIEHT UMEET CYILECTBEHHbIE MPOOEbl B 3HAHUSX,
JOMyCKaeT OIMOKM, HE BbIAENSET TJABHOIO, CYIIECTBEHHOro B otTBeTe. OTBeET
MOBEPXHOCTHBIN, O€3/10Ka3aTENbHBIN, JOMYCKAIOTCS PEUEBbIE OIIUOKH.

4.3 OCOBEHHOCTH PEAJIN3AIINY YUEBHON TACHUILIAHBI «XUMMUS»
JUISI THBAJIAIOB ¥ JIAT] C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHA
310POBbSI
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ITpu oOyueHun nuIl C OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbSI YUUTBIBAKOTCS
UX UHAMBHUIyallbHble Tcuxopusndeckue ocobOeHHocTu. OOyyeHHe HHBAINIOB
OCYLIECTBIISIETCS TAK)KE B COOTBETCTBUU C MHAMBUYAIIbHOW IPOrpaMMoOil peaduiuTanuu
WHBAJIM/A (MPY HAJTUYHH).

Jlyis mun ¢ HapyIIeHWEM ciyXa BO3MOXKHO IpeocTaBlIeHHe yueOHON nHbopMauu
B BHU3yaJbHON ¢opMe (KpaTKui KOHCHEKT JICKIMH; TEKCThl 3aJaHHii, Hale4aTaHHbIC
YBEIMUYEHHBIM MIPU(TOM), HA AYAUTOPHBIX 3aHATHSIX JOMYCKAeTCSl MPUCYTCTBUE
ACCHCTEHTA, a TAK)Ke CYypAOINEPEBOTUMKOB U TU(IOCYPAOTIEPEBOTUNKOB.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISETCS B IHCbMEHHOM (opme:
00y4aroluiicss MUCbMEHHO OTBEYAET Ha BOIIPOCHI, MMCbMEHHO BBINOJIHSET IPAKTUYECKUE
3ananus. Jloknan (pedepar) Takke MOKET ObITh NPEACTABIEH B MUCbMEHHOHN (opMe, IpU
3TOM TpeOOBaHUS K COJIEPKAHUIO OCTAIOTCA TEMHU K€, a TpeOOBaHHS K KadyecTBY
U3JI0’KEHUsT MaTepuaia (MOHATHOCTh, KAUYECTBO PEYM, B3aUMOJICHCTBUE C ayTUTOPUEH U
T. J.) 3aMEHSIOTCA Ha COOTBETCTBYIOIINE TPeOOBaHUS, NPEIbABISIEMbIE K MHUCbMEHHBIM
pabotaM (kauecTBO O(OPMIICHHS TEKCTa U CIHUCKA JIMTEPATyphl, TPAMOTHOCTb, HAJIMYHE
WJUTFOCTPALIMOHHBIX MATEPUAJIOB U T.1.).

[IpomexxyTouHas arrectauus ISl JIMI C HApYyIICHUSAMH CIIyXa IPOBOJUTCS B
MMCbMEHHOW (opMe, TPH 3TOM HCIOJIb3YIOTCA OOLIMe KpUTepuu oueHuBaHus. llpu
HEOOXOAMMOCTH BpeMsl IMOATOTOBKH K OTBETY MOXKET OBbITh yBenudeHo. [ns jun c
HapyIIEHUEM 3PEHHUSI TIOMYCKAETCsl ayIHalIbHOE MPEIOCTaBICHUE UH(POPMALINH, a TAKKe
UCIIOJIb30BAaHUE HA  AyAUTOPHBIX  3aHATUAX  3BYKO3AIMCBHIBAIOIIMX  YCTPOMCTB
(muxTOodoHOB U T.1.). JomyckaeTcsi MPUCYTCTBHUE HA 3aHATHUSX aCCUCTEHTA (TTOMOIIHUKA),
OKa3bpIBalONIEr0 OOydalomUMCs HEOOXOAMMYI0 TEXHHUYECKYI0 TOMOIIb. Texyuuii
KOHTPOJIb YCIEBAaEMOCTU oOcCyllecTBisgeTcss B ycTHoW ¢Qopme. Ilpu npoBeneHuu
IPOMEXKYTOUHOM aTTeCTallMM JUIsl JIUL] C HAPYLLIEHUEM 3PEHUS TECTUPOBAHUE MOXKET OBbITh
3aMEHEHO Ha YCTHOE cOo0eceI0BaHuE MO BOMPOCaM.

Jns v ¢ OrpaHUYEeHHBIMHA BO3MOXKHOCTSIMHU 3/J10POBBSI, UMEIOIIMX HapyUIEeHUS
OMOPHO-JBUTaTEIBHOTO anmnapara, Ha ayJAUTOPHBIX 3aHATHUSX, @ TAKXKE MPU MPOBEICHUN
MpOLEyp TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTeCTallid MOTYT
ObITb  MPEJOCTABJICHBl HEOOXOAMMBIE TEXHUYECKHE CpelCTBAa  (MEepCOHAIbHBIN
KOMITBIOTEP, HOYTOYK WJIM JPYroll rajpKeT); JOMYyCKaeTCs MPUCYTCTBUE ACCHUCTEHTA
(acCHUCTEHTOB), OKa3bIBAIOIIETO OOYYAIIIMMCA HEOOXOAUMYIO TEXHHUYECKYIO IMOMOIIh
(3aHATH pabouee MECTO, NEPEABUTATHCS MO AyJUTOPUH, MIPOUUTATh 3aJaHue, 0OPOPMUTH
OTBET, O0IIAThCS C MIPEToAaBaTesieM.
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