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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
cootBeTcTBUM ¢ PI'OC CIIO mo cnemmansnoctu 21.02.19 3emneycmpoticmeo
peanu3yemMoil Ha 0a3e OCHOBHOTO 00miero oOpa3zoBanus. JlucuummimHa « XUMHEs
u3yyaeTcss Ha mepBoMm Kypce B 1 u 2 cemectpe. [lporpamma pazpaborana Ha
ocHoBanuu TpeOoBaHuii @D®I'OC cpenHero o60mero oOpa3oBaHUS C YYETOM
npodeccCuoHaNbHON HANIPABJICHHOCTH MOJIy4aeMOU CTIeIIMAIbHOCTH.

[Ipu ocBoenun cnemuanbHoctu 21.02.19 3emneycmpoiicmeo xumus
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.

Pabouas mporpamMma yueOHON JUCHUIUIMHBI MOXET OBITh MCIIOJIb30BaHa MPU
MOATOTOBKE CIELHUATIMCTA MO 36MJIEYCTPOUCTBY.

1.2. eaun v muIaHUPYyeMble Pe3yJbTaThl 0CBOCHMS JUCHUIJINHBI:
1.2.1. leau v 3a5a4y JUCHUATIMHBI:

Copaep:xanue nporpaMMbl 00111€00pa30BATEIbHON JUCHUUILIMHBI XUMMS
HAINPaBJIEHO HA I0CTUKEHHUE CJIeYIOIIHUX Lesei:

- dbopMUpPOBAaHHE CHUCTEMBl XHMHUYCCKHUX 3HAHUM KaK Ba)KHCHIIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KApTUHBI MUpPA, B OCHOBE KOTOPOM JIEKaT
KIIFOUEBbIC TOHATHUS, (yHAAMEHTAIbHBIC 3aKOHBI U TEOPUH XWUMUU, OCBOCHHE
S3bIKa HAYKH, YCBOGHHE W TIOHUMAaHWE CYIIHOCTH JOCTYIHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHUE C HCTOPUEH HUX pa3BUTUA U
CTaHOBJICHUSI;

— dbopMUpOBaHUE M Pa3BUTHE MPEACTABICHUM O HAYUYHBIX MeETOAaX
MO3HAHUSI BEUIECTB M XMUMHUYECKHX pPEaKUIHUM, HEOOXOIUMBIX [JIsi MPHOOpPETEHUS
YMEHHI OPUEHTHPOBATHCS B MHUPE BEUIECTB U XMMHUYECKUX SIBJICHHM, NMEIOIINX
MECTO B IIPUPOAE, B MPAKTUYECKON Y NOBCEIHEBHOW KU3HU;

— pa3BUTHE YMEHUH U CIOCOOOB JIESITEIIBHOCTH, CBS3aHHBIX C
HAOMIOICHNEM U OOBSICHEHHEM XHMHYECKOTO OJKCIIEPUMEHTa, COOJIIOICHHEM
npaBuiI 0€30MMacHOTO 0OpaIEHUS C BEIIECTBAMMU.



OcBoenne kypca O/ «Xumus» Npeamoaraer pelieHHe CJaexyRuux
3aja4:

1) cpopmupoBaTh TOHUMaHHE 3aKOHOMEPHOCTEH NMPOTEKAHUS XUMUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPY’KAIOLIEH Cpele, UETOCTHON HAyYHOU KapTUHBI MUpa,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS IMPOBOAHUTH PACUETHl MO XUMHUYECKUM (opMyliaM |
YPAaBHEHUSIM XHMHYECKHX pEaKluil, IUIAaHUPOBAaTb M HUHTEPHPETUPOBATH
pe3yabpTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM MPOBEACHUS XUMHYECKHX JKCICPUMEHTAIBHBIX
UCCIIEJOBAaHUM C COOJIIO/IEHNEM TTpaBUIl 0€30I1aCHOr0 OOpaIEHUs C BEIECTBAMU U
Ja00paTOPHBIM 000PYyI0BaAaHUEM;

4) pa3BUTh YMEHHS AaHAJIM3MPOBATh, OIICHUBATh, IPOBEPIThH  Ha
JOCTOBEPHOCTh M 00001IaTh HMHPOpPMAIMI0 XHWMUYECKOTO Xapakrepa Wu3
pa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh  yMEHHS  NPOTHO3UPOBATH  IOCJCICTBUS  CBOCH
NEATEIbHOCTH W XUMUYECKUX NPHUPOAHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX
IIPOLIECCOB;

6) chopmupoBaTh MIOHUMaHKUE 3HAYUMOCTH JOCTHKEHUH XUMHUECKOW HAYKH
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAIBHON M MPOU3BOJICTBEHHOM cdep.

Oco0eHHOCTh (OPMUPOBAHUS COBOKYMHOCTH 3aJa4 W3YUYCHUS XUMHH JIsI
CUCTEMBI ~ CpeAHero mnpodeCcCHOHATBHOTO  O00pa3oBaHUS  3aKIIOYaeTcs B
HEOOXOJIMMOCTH peau3aiuu Tpo(ecCHOHaTbHON HAMpaBJICHHOCTH pPEIIaeMbIX
3as1a4, yuéta 0coOeHHOCTeH chephl NeITeNbHOCTH OYyyIINX CIeIIHAINCTOB.

B pe3yabTaTe 0CBOCHUS TUCUMILIMHBI 00y4YAIOIIUICS T0/KEH 3HATh.

* CMBICI TOHATHM: XHUMHYECKHM  DJIEMEHT, 3aKOH, BECIICCTBO,

B3aUMOJCUCTBUE, XHUMHUYECKOE COCIUHEHUE, PaCTBOP, BIECKTPOXUMUYECKUN
MPOLIECC, TEOPUSI CTPOCHHSI OPTAHUYECKUX BEILIECTB;
* CMBICJI XMMHYECKUX BEJIMYHMH: Macca, 00beM, KOJIMYECTBO BEIIECTBA, INIOTHOCTb,
aTOMHAasl Macca, OTHOCHTENIbHAs aTOMHAasi M MOJIeKyJisipHas (popMybHas) macca,
MOJISIpHAsE Macca, MOJISIPHBIA 00beM, TJIOTHOCTH Ta30B, JIaBJICHUE, TEMIIEpaTypa,
BpEMs1, KOHIIEHTPAIUSA, CKOPOCTh XUMUYECKON pEeaKIuu, SJIEKTPUIECKUHN 3apsi;

* OCHOBHOM CMBICII XMMHUYECKUX 3aKOHOB, COXPAHEHHUS MACChl BEUIECTB,
MOCTOSIHCTBA COCTaBa, KPATHBIX OTHOILLIEHUH, ABOTaApO, MapIuaJbHbIX JaBICHUN;

* BKJIQJ POCCHMCKMX M 3apyOeXHBIX Y4YEHBIX, OKa3aBIIMX HauWOOJbIIICE
BJIUSTHUE HA Pa3BUTHE XUMUMH,

B pe3yabTaTe 0cBOEHHS IUCHUIINHBI 00YYAIOIIUICS T0JI7KEH YMETh:
* Ha3bIBaTh. M3YyUYCHHBIC BEILECTBA MO TPUBUAIBHON WM MEXAYHAPOIHOMN
HOMEHKJIaTypE;
*  ONpEAeNsaTh. BAJCHTHOCTh U CTENEHb OKUCIICHHUS] XUMUYECKUX JIEMEHTOB,
TUN XUMUYECKOU CBSI3U B COCMHEHMSIX, 3apsAJ]l MOHA, XapaKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHWYECKMX M OPraHUYECKUX COCAMHEHUM, OKHUCIUTEIh U



BOCCTAHOBUTEND, TPUHAJIEKHOCTh BEILIECTB K Pa3HbIM KJIACCAM HEOPTaHHYECKUX
Y OPraHUYECKUX COCTMHEHUN;

*  XapakTepU30BaTh: BJEMEHTHl MaJbIX IEPUOJOB IO HX IOJOXKEHUIO B
[lepuomuueckoii cucreme J[.M. MeHnneneeBa; oOmmMe XUMHYECKHE CBOWMCTBA
METAJVIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX WU OPraHUYECKUX
COCIMHEHUI; CTPOCHUE U XUMUUYECKUE CBOWMCTBA M3YUYEHHBIX HEOPTaHUYECKUX U
OPTraHUYECKUX COCAUHECHUN;

*  OOBACHATH: 3aBUCHUMOCTb CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHUS,
NPUPOJy XUMHUYECKOM CBsI3W (MOHHOM KOBAJEHTHOM, METANIMYECKOU W
BOJIOPOJIHOM), 3aBHCHUMOCTb CKOPOCTH XHMHYECKOM peakiuu U TOJIOKEHHE
XUMHUYECKOTO PAaBHOBECHS OT Pa3IUYHbIX (PaKTOPOB;

* pelaTh: pacYEeTHHIC 33J1a4H M0 XUMUYECKUM (POpPMYJIaM U YpaBHEHUSIM;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUA W YMEHUS B  MPAKTUUYECKOU
JEATEIIbHOCTH U TIOBCEIHEBHOM KU3HU:

* ISl OOBSICHEHUSI XUMUYECKUX SBJICHUMN, TPOUCXOJIAIINUX B MPUPOE, OBITY U
Ha MPOU3BOJICTBE;

*  ONpEACJICHUS BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MpeBpalicHui B
Pa3JIMUHBIX YCIOBUSIX U OLIEHKU WX TIOCJIEICTBUM;

* BKOJIOTMYECKH I'PAMOTHOTO MOBEAECHUS B OKPYIKAIOIIEH Cpeae;

* OLECHKUA BJIUSHUS XUMHUUYECKOTO 3arpsi3HCHHS] OKpYXKaIollell cpeasl Ha
OpraHW3M YEJIOBEKA U JIPYTHUE KUBBIE OPraHU3MBI;

e 0Oe3omacHOro oOpamieHusi ¢ TOPIOYMMU M TOKCUYHBIMHU BEIIECTBAMHU U
71a00paTOPHBIM 000PYAOBAHUEM;

*  TMPUTOTOBIICHUS PACTBOPOB 3aJ[aHHON KOHIICHTpAalluM B OBITY W Ha
ITPOU3BOJCTBE;

. KPUTUYECKON OIICHKHM JOCTOBEPHOCTH XHWMHUUYECKOW HH(opMaIuy,
MOCTYIAIOIIEH U3 Pa3HbIX UCTOYHUKOB.

1.2.2. Tlnanupyemble pe3yabTaThbl OCBOeHHs 001e00pa3oBaTeIbLHOM
aucuIIMHbI B c0oTBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
Oco6oe 3HaueHre TUCHUITIMHA UMeeT Tpu popMupoBaHuu U pazsutu OK
u [IK. Ilpy wu3ydYeHHH AUCHUIUIUHBI «XHUMHSI» Y CTYJIEHTOB (OPMHUPYIOTCS
CIEAYIOIIME KOMIIETCHIIMH

Kopn HauMmeHoBaHue pe3yabTaTta 00y4eHHs

Beibupats  cmocoObl  pemieHuss — 3amad  mpodeccHoHambHON
ACSITEIbHOCTH MPUMEHHUTEIHHO K Pa3JIMYHbIM KOHTEKCTaM
Hcnonk30BaTh  COBPEMEHHBIE  CpEICTBA TMOWCKAa, aHaluW3a W
OK 02. | unrepnperanuu UHPOpMalUu, U UHHOPMALIMOHHBIE TEXHOJOTHHU IS
BBIMIOJTHEHHS 33,124 MPOPECCHOHATBHON AESITEILHOCTH.

OddexkTnBHO B3aMMOJEWCTBOBATH W padOTaTh B KOJUIGKTUBE W
KOMaHjIe.

ConeiicTBOBaTh COXPaHEHUIO OKpY’KaroIen cpenspl,
OK Q7. | pecypcocOepexxeHnio, NPUMEHATh 3HAHUS OO0 W3MEHEHWU KIIMMaTa,
OPUHIMIBI OEPEXITUBOrO NMPOU3BOACTBA, YOPEKTUBHO NIEHWCTBOBATH B

OK 01.

OK 04.




qpeBBLIqaﬁHBIX CUTyallniX.

11K 4.4.

Pa3pabaTeiBaTh NPUPOAOOXPAHHBIE MEPOTIPUSITHSL.




Kon n

I[Inanupyembie pe3y/bTaThl 0CBOEHHS TUCHUILIUHBI

HAHMMEHOBaHUe
OpPMHPYEMBbIX
bopmupy . Oo0mme JucuuimHapHble
KOMIIEeTeHI U
OK 01. Beibupats JIMYHOCTHBIE Ppe3ybTaThbl JAO/KHBI OTPaxkaTh B | JUCHMIUVIMHAPHBIE Pe3yJbTAThI J0JKHbI OTPAXKATH:
4acTH: IIP6 01. chopMHUPOBAHHOCTH MPEACTABICHHUI: O XUMUYECKOU

CTIOCOOBI PEIICHUS
3aj1a4
npodheccHoHaTbHON
AeSATEIbHOCTH
HOPUMEHHUTEIBHO K
Ppa3IUYHBIM
KOHTCKCTaM

TPY0OBOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MAacTEpCTBa,
TpyIoIrooue;

TOTOBHOCTb K aKTUBHOW JEATEIBHOCTH TEXHOJIOTUYECKOU
u COIMATLHOM HaIpaBJICHHOCTH, CIIOCOOHOCTh
WHUIUUPOBATh,  IUIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHSTH TAKYIO JESATEIHHOCTD;

WHTEpPEC K pa3IudHbiM cdepaM mpodeccHoHaTbHON
JIeSTeTLHOCTH.

MeTtanpeameTHble pe3yJabTAThI J0JKHBI OTPAXKATh:
Osuanenue YHHBEPCAJIbLHBIMH y4eOHBIMH
M03HABATEJbHbIMH JIE/iCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

CaMOCTOSITENIbHO  (DOPMYJIHpPOBaTh U  aKTyaTU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIUBATh CYIIECTBEHHBIN NMpPHU3HAK WK OCHOBAHUS
JUTISl CpaBHEHUS, KJTacCU(UKAIN U 0000IICHMS;
OTIPENIETIATh 1ENIH JEATEILHOCTH, 33a/1aBaTh MapaMeTphl U
KPUTEPHUU UX TOCTUKEHUS;
BBISIBJIATH ~ 3aKOHOMEPHOCTH U
paccMaTpUBAEMBbIX SIBICHUSX;

MMPOTHUBOPCUYHA B

COCTABIIAIONICH €CTeCTBEHHOHAYYHOH KapTUHBI MHUpPA, POJIH
XMMHUH B TIO3HAHUM SIBICHUH NTPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJIBTYPbl JIMYHOCTH, €€ (PYHKIMOHAIHHOM
IPaMOTHOCTH, HEOOXOAMMOW JUIS PEHICHHsS NPAaKTHUYECKUX
3a7a4 M HKOJIOTUYECKA OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cpee;

ITP6 02. BnajeHue CUCTEMONM XUMHYECKUX 3HAHUMU, KOTOpas
BKJIIOYAET: OCHOBOIOJIATAIOLINE TOHATHS  (XUMHUYECKHUIM
JJIEMEHT, aTOM, JJIEKTpPOHHAs 00oJiouka aroma, s-, p-, d-
AJIEKTPOHHBIE  OpOMTaIM  aTOMOB,  HMOH,  MOJIEKYJIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIHHOCTD, CTETIEHh OKHUCIICHUS,
XMMHYECKas CBA3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00beM,
YIJIEPOIHBIA CKeNeT, (QYHKIMOHANbHAs TpYyIIa, paauKal,
U30MEpHs, M30MEpbl, TOMOJOTMYECKHH psid, TOMOJIOTH,
YTIEBOAOPOMABI, KUCIOPOJ- M a30TCOJAEPIKAILINE COCTUHEHHS,
OMOJIOTMYECKH aKTHBHBIE BellecTBa (YIJIEBOJBI, JKUPBI,
Oenku),  MOHOMEp, TMOJHMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COEIMHEHMs,  KpUCTaJUITMYecKas
pemeTka, THITBI XUMHUYECKHUX PpEaKIuil (OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE, 3K30-U JHAOTEPMHUECKHE, PpPEeaKIuu
HOHHOTO OOMEHa), PacTBOp, IJIEKTPOJIUTHI, HEIICKTPOIUTHI,

ANEKTPOJIUTUYECKAS U CCOIUAIUS, OKHUCITUTEND,
BHOCHUTh KOPPEKTHUBBI B JCSATEIHHOCTh, OIICHUBATH .
BOCCTAaHOBHUTEb, CKOPOCTH XUMUYECKON peakium,
COOTBETCTBUE PE3YJbTATOB IEJISIM, OLIEHUBATh PHUCKHU
N XUMUYECKOE paBHOBECHE), TEOPUU M 3aKOHBI (Teopus
MOCIEACTBUM NESTEIHOCTH.
N ) XUMHYECKOIO0 CTPOEHHsI OpraHuyeckux BemectB A.M.
0) 0a3oBbIe HCCIeA0BaATENbCKHUE €iiCTBHSA . .
ByTtnepoBa, Teopusi  3JIEKTPOIUTHYECKOM  JMCCOLMALINH,




BJIAJICTh ~ HaBBIKAMH  yYEOHO-HCCIICJIOBATEIbCKONH |
MPOSKTHON  JCSITENBbHOCTH, HAaBBIKAMHU  pa3pelieHus
npo0Jem;

BBISIBIISITh MPUYHHHO-CJICICTBCHHBIC CBSI3H u
aKTyaJIM3UpOBaTh 3ajady, BBIABUTATh THUIOTE3y €€

pelIeHus, HaXOAUTb apryMEHThl Ul J0Ka3aTeabCTBa
CBOMX YTBEpXKACHHUH, 3aJaBaThb IapaMeTpbl U KPUTEpUU
peLIeHus;

aHaJIU3UPOBATh IIOJYYEHHBIE B XOAEC PCIICHHUS 3aladu
pe3yibpTaThl, KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

YMETb IIEPEHOCUTH 3HAHU B [I03HABATEIbHYIO U

MMPAKTUYCCKYIO obOnactu KHN3HCACATCIbHOCTH.

nepuoanudeckuil 3akoxn .M. MenneneeBa, 3aK0OH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH SI3BIK XUMHH,
daxTosoryueckue  CBeIEHHS O  CBOIcTBaX, COCTase,
NOJTy4YeHMH M OE30MaCHOM HCIOJIb30BAaHUM BAKHEHIITHX
HEOPraHMYECKUX W OPraHMYeCKHX BEUIeCTB B OBITY U
NPAaKTHYECKOH JESITEbHOCTH YEI0BEKa;

ITP6 03. copMHUPOBaHHOCTH YMEHUH BBIABISATH XapaKTEPHBIE
NpPU3HAKH ¥ B3aUMOCBS3b W3YUCHHBIX MOHSATHH, MPUMEHSThH
COOTBETCTBYIOIIME TIOHSATHS TPH ONHCAHUU CTPOCHUS H
CBOWCTB HEOPraHWYECKMX M OPraHWYeCKUX BEIIECTB M HX
NPEBPAILCHHIA; BBISBISATh B3aUMOCBS3b XUMUYECKHUX 3HAHHUH C

MOHITUSIMH u MIpPeJICTaBICHUSIMH JIPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
IIP6 04. chopmMupOBaHHOCTH YMEHUH  HUCIOJIB30BATh

HAaUMEHOBAHMSI XMUMHYECKUX COEAMHEHUH MEXIyHApOIHOTO
COH03a TEOPETUYECKON U MPUKIATHON XUMUU U TPUBHAIIbHbBIE
Ha3BaHMsS  BaXHEWIIMX  BEHIECTB  (ITHJIEH,  AalleTHUJIEH,
rnuuepuH, ¢enon, Qopmanpaerun, yKCycHas —KHCIOTa,
IJIMLWH, yrapHbld ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramieHas
W3BECTh, HEraiieHas HW3BeCTb, MHUThEBas COAA U JIPYTHX),
COCTaBIATH (OPMYJIBI HEOPraHMYECKUX U OpPraHMYECKUX
BEIIECTB, YpPaBHEHUS XUMHUYECKHX PEaKIUi, OOBSCHATh HX
CMBICJ; TOATBEP)KIAaTh XapaKTepHblE XMMHUYECKHE CBOMICTBa
BEUIECTB COOTBETCTBYIOIMMHU JKCIIEPUMEHTAMHM M 3aIUCSAMU
YPaBHEHUN XUMUYECKUX PEAKIUI;

IMP6 05. cdhopMUPOBAHHOCTH YMEHUH yCTaHaBIUBATh
MPUHA/IICKHOCTD M3YYEHHBIX HEOPTaHUYECKUX "
OpraHWYECKUX BEIIECTB K OMpPEAENICHHBIM KJIacCaM M Tpyniam
COCIMHEHUH, XapaKTEepU30BaTh HMX COCTAaB M BaKHEUIINE
CBOMCTBA;  ONpeAeNiaTh  BUIAbl ~ XMMHUYECKHX  CBsI3ei
(xoBaJIeHTHasi, MOHHAsA, METa/NInyecKasi, BOJAOPOHAs), TUIIbI
KPUCTAINTMYECKUX PELIETOK BEIIEeCTB; KIAacCU(UIUPOBATH
XUMUYECKUE PeaKlny;
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ITP6 07. chopMHpPOBaHHOCTH YMEHHH MTPOBOIUTH PACUETHI 110
XUMHAYECKUM (POpMyJIaM U YPaBHEHUSM XUMHUYECKUX PEAKIIUN
C MCIIOJIb30BaHUEM (PU3UUECKUX BEITHMUUH, XapaKTePU3YIOIINX
BEILIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA;
UCTIOJIB30BATh CUCTEMHBIC XMMUYECKUE 3HAHUS IS IPHHATHS
peLIeHUI B KOHKPETHBIX KU3HEHHBIX CUTYaIHSIX, CBI3aHHBIX
C BEIECTBAMU M UX IPUMEHCHHEM.

OK 02.
Hcnons3oBars
COBPEMEHHbBIE
CpeZCTBa IIOUCKA,
aHanu3a u
UHTEpIpeTalnuu
UHpOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTHH TS
BBITNIOJIHEHMSI 3a/1a4
npodecCuOHATIbHON
JeSITebHOCTH

JInuyHOCTHBIE pPe3yabTaThl JOJIAKHBI OTPAKATH B YACTH:
LHEHHOCTH HAYYHOTI'0 MIO3HAHMSA:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U OOIIECTBEHHOM
IPAaKTUKM,  OCHOBAaHHOI'O  HA  JAMajJore  KyJbTyp,
CIIOCOOCTBYIOIIETO  OCO3HAaHMIO  CBOErO  MeCTa B
MOJINKYJIbTYPHOM MUDE;

COBEPILICHCTBOBAHNUE A3BIKOBOM M YUTATEIBCKOMN KYJIBTYpbI
KaKk CpeAcTBa B3aUMOJCHCTBUS MEXIYy JIOABMH U
MIO3HAHUS MUDA.

MeTtanpeaMeTHble pe3yJabTaThl J0JIAKHBI 0TPAXKATH:
Osnanenue YHHBEPCAJIbHBIMH Y4eOHBIMHU
NMO3HABATEJbHBIMHU JeliCTBUAMM:

B) pabora ¢ nHgopmManmeii:

BJaJIeTh ~ HAaBBIKAMHM  TOJYy4YeHUS  HUHPOpPMaLUU U3
HMCTOYHUKOB pasHbIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIATh TIOHUCK, AaHAJINW3, CUCTEMATHU3ALMIO WU
MHTEpIpeTanuio HHGOPMalUU pa3INYHbIX BUAOB U (opM
IIPE/ICTaBIICHMUS;

co3/laBaTh TEKCThl B pa3zIMYHBIX (opMaTax € y4eToM
Ha3HaYeHUs] HHPOPMAIUK U LIeJIEBOM ayAUTOPUHU, BEIOHpast
ONTUMAJIbHYIO (hOpMY IPEJCTABICHUS U BU3yaIH3allUH;
OLIEHUBATh JOCTOBEPHOCTb, JISTHTUMHOCTh WH(pOpMAINH,
€€ COOTBETCTBUE TMPABOBBIM M MOPAIbHO-3TUYECKUM

JucuuniauHapHble (MpeaMeTHbIE) Pe3yJbTAThl U I0JKHbI
0TPaXKaTh:

IPo 06. BJIAQ/ICHUE OCHOBHBIMU METOJAaMHU HAay4YHOI'O
MO3HAHUS BEIIECTB M XWMHUYECKUX SIBICHUN (HaOmoaeHue,
U3MEpEHHE, FIKCIIEPUMEHT, MOJICIIUPOBAHUE);

IIP6 07. chopMHpOBAaHHOCTH YMEHUI MPOBOJUTH PACUETHI IO
XUMHUYECKUM (DOpMysIaM B YPaBHCHHUSIM XUMHYCCKHX PEaAKITHit
C WCIOJIb30BaHUEM (U3UYECKUX BEIMYMH, XapaKTePU3YIOLIHX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0BbemMa
(HOpManbHBIE  yCNIOBHS) Ta30B, KOIWYECTBA  BEIIECTBA;
WCIOJIb30BaTh CUCTEMHBIC XUMHUYCCKHE 3HAHUS JIJIST TIPUHSITHS
peleHui B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C
BEIIECTBAMH U UX IIPUMEHCHHEM;

IIP6 08. cdhopmupoBaHHOCTP YMEHUN TUIAHUPOBATH U
BBITIOJTHATh ~ XUMHYECKHA  OKCIEPUMEHT  (IIpeBpaIlCHHS
OpPTaHMYECKUX BEIIECTB MPH HArPEBaHUU, TOJYUYCHHE dTUIICHA
U U3Y4YEHHE €ro CBOMICTB, KauyeCTBEHHBIE peakUuu Ha
aNbJIETHIbI, Kpaxmall, YKCYCHYI KHUCIOTY; JCHATypalus
OCIIKOB TP HArpeBaHWM, IIBETHBICE pEaKIuH OEIKOB;
MPOBOJIUTh PEAKIMM HOHHOTO OOMEHa, ONpeaeNsATh Cpexy
BOJHBIX PAcTBOPOB, KaueCTBEHHbIE pEaKIMH Ha Cyib(ar-,
KapOOHAT- W XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS; pelaTh
SKCIEPUMEHTaJbHbIE 3aauud 1o TeMaMm 'Mertamisl" u
"Hemetannsl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU
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HOpMawm;
BJIa/IETh HABbIKAMU PACIO3HABAHUS U 3AIIUTHI
uHpopmanuu, THPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

0e30MacHOCTH  TpU  OOpaleHUHd C  BEIIECTBAMU W
71a00paTOpHBIM 000PYIOBaHHEM; IPEACTABIATh PE3yIbTAaThI
XUMHYECKOTO JKCIIEPUMEHTa B (opMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX peakuuid u (HopMyiaupoBaTh BBHIBOABI Ha
OCHOBE 3THUX PE3YJIbTaTOB;

ITP6 09. chopmMupoBaHHOCTh YMEHHUSI AaHATU3UPOBATH
XUMHYECKYIO0 HH(OPMALIKIO, TTOTy4aeMyI0 U3 Pa3HbIX

UCTOYHHUKOB (CpeNICTB MaccoBoi nHMopMaluu, cetb HTepHET
U IpyTue).

OK 04. D¢ddexTuBHO
B3aMMO/ICHICTBOBATh
U paboTath B
KOJUJIEKTHUBE U
KOMaHjie

- JIMYHOCTHBIEC Pe3yJbTAThl JOJIKHbBI OTPaXKaTh B
4acTH:

rpakIaAHCKOT0 BOCTIMTAHMSA:

TOTOBHOCTh BECTU COBMECTHYIO JESITEIbHOCTh B HHTEPECAX
IpakJaHCKOI0 O0IIeCTBa;

yMEHHE B3alMO/JIEICTBOBATH c COLIMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBUM C HX QYHKUUSAMU U
Ha3HAYEHUEM.

MertanpeaMeTHble pe3yJbTaThl J0JAKHBI 0TPAKATH:
OBnajgeHne yHHBEpPCATbHBIMH KOMMYHMKATHBHBIMH
AEeHCTBUAMM:

0) COBMeCTHAs 1eATeJIbHOCTD!

IIOHMMATh U HCIOJB30BaTh IPEUMYIIECTBA KOMaHIHOU U
WHIUBUAYATbHON pabOTHI;

MPUHUMATH LU COBMECTHOM JeSITeNIbHOCTH,
OpPraHM30BBIBATh M KOOPAUHHUPOBATH JIEHCTBUS IO €€
JOCTH)KEHHIO: COCTABJIATH IUIaH JCUCTBUM, PACIPENEIIATh

polu C Yy4eToM MHEHHH YYacTHHKOB OOCYXIaTh
pe3yabTaThl COBMECTHOU PaOOTHI.

OBJaaaenue YHUBEPCAJIbHbIMHU peryasiTHBHbBIMHM
JeHCTBHSIMMU:

r) IpUHATHE ce0sl M APYTUX JIde:
[IPUHUMATh MOTUBBI U apryMEHTBl IPYIUX JIIOACH IpU
AHAJIN3C PC3YJILTATOB ACATCIbHOCTH,

JucuunjuHapHblie (MpeIMeTHbIe) Pe3yJbTAaThbl M JIOJKHbI
0TpakKaTh:
I1P6 08. chopmMupoBaHHOCTH YMEHHI IJIAHUPOBATH H

BBINOJIHATH XUMUYECKHUI KCIIEPUMEHT (IIPEBPALLICHUS
OpraHMYECKUX BEILECTB IPU HarpEBaHUU, IOJTYUYEHHE STUIICHA
Y U3yYEHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKLIUN Ha
aJbJIErU/Ibl, Kpaxmall, YKCYCHYI0 KUCJIOTY; IeHaTyparus
OEIKOB MPH HarpeBaHHM, IIBETHbIE PEAKIIUU OEIIKOB;
IPOBOJUTH PEAKIIMM HOHHOT'O OOMEHa, ONPEIeIsATh CpeLy
BOJHBIX PaCTBOPOB, KAU€CTBEHHBIE Peakuu Ha cyybdar-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHS; peIlaTh
SKCTIIEPUMEHTAIIbHBIC 33/1a4H 110 TeMaM "MeTamibl" u
"HemeTtanibl") B COOTBETCTBUU C TIPaBUIIaMU TEXHUKU
0€30MacHOCTH TPU 0OPAIEHUHN C BEIECTBAMH U
n1a0opaTOpHBIM 000pyIOBaHUEM; MPEACTABIATH PE3YIbTAThI
XMMHYECKOT0 3KCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PeakUuil 1 (HOpMyIupOBaThH BHIBOJBI HA
OCHOBE ITHX PE3YJIbTaTOB
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MpU3HAaBaTh CBOE MPaBO M NPABO JAPYTHX JIIOJCH Ha
OIIUOKHU;
pa3BUBATh CIIOCOOHOCTh MMOHUMATh MUP C TIO3UITUU

APYroro 4€jioBECKa.

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYXaroIiei cpepbl,
pecypcocOepexeHHI0
, TIPUMCHATHh 3HAHUS
00 M3MEHEHUU
KIIUMaTa, TPUHIUIIBI
OEpEKITUBOTO
MPOU3BOJICTBA,

3¢ dexTUBHO
JIeMCTBOBATH B
Ype3BhIYAITHBIX
CUTYalIUAX

JIN4HOCTHBIE pe3yjbTaThl JO/KHBI OTPAYKATDL B YaCTU:
IKO0JOIr'H4€¢CKOro BOCIIiMTaHus:

c(OPMHUPOBAHHOCTh 9KOJIOTUYECKOM KYJIBTYPBHI,
IIOHUMaHUEC BJIMSAHUSA COIIMAJIbBHO-3KOHOMMNYCCKUX
IPOLIECCOB HA COCTOSHUE MPHUPOJHOW U COLMAIbHON
cpensl, OCO3HAaHHE rJ100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MTPOo0IIeM;

IUIAHUPOBAaHME M OCYIIECTBIEHUE  JeHcTBUH B
OKpY’KallIllel cpeae Ha  OCHOBE 3HAHMA  LeleH

YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HENPUATHE JICWCTBUM,
OKpYKarollei cpee;

yMEHUue IIPOTHO3UPOBATh
JKOJIOTUYECKHE MOCIIEACTBHUS
JNENCTBUN, MPEAOTBPAILATh UX.
MeTtanpeamMeTHbie pe3yJabTaThl JOJTAKHBI OTPAKATD:
OBaanenue YHHMBEpPCAJIbHBIMH Y4eOHBIMU
NMO3HABATE/ILHBIMHU JAeHCTBUAMM:

B) padora ¢ uHgopmaumei:

HCIOJIb30BATh CPEACTBA MHPOPMALIMOHHBIX U

MMPpUHOCAIINX BpPEA

HeOJIaronpusITHbIE
pEeIIPUHIMAEMBIX

KOMMYHI/IKaHI/IOHHI)IX TeXHOHOFI/Iﬁ B peIHeHI/II/I
KOI'HUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX n Opl"aHH?.a].[HOHHBIX
3a/1a4 ¢ COOI0IEHUEM TPEOOBaHUH IPTOHOMHKH, TEXHUKU
0€30IMMaCHOCTH, THTUEHBI, PeCypCcoCOepeKeHHUS, TTPABOBBIX
Y ITHYECKUX HOPM, HOpM WH(OPMAITMOHHON
0€30I1aCHOCTH.

JAucuumimHapHble (MpeaMeTHbIE) Pe3yJabTATbl M JOJKHBI
0TPaXKaTh:

IIP6 01. chopMHPOBAaHHOCTH TPEACTABICHUN: O XHMHUYECKON
COCTaBJISIIOLICH E€CTEeCTBEHHOHAYYHOM KapTHHBI MHpa, POJIH
XUMHUH B TIO3HAHWW SBJICHUW TPUPOJLI, B (HOPMHPOBAHHH
MBILIUICHUS W KYJIBTYPBl JHYHOCTH, €€ (YHKIMOHAIHHOU
IrPaMOTHOCTH, HEOOXOAMMOHN JJii pELIEeHUS NPaKTHUUYECKUX
3a/1a4 ¥ 9KOJOTMYeCKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cperie;

IIP6 10. chopmupoBaHHOCTH yMEHMI COOIIOIATH MpaBUiIa
9KOJIOTUYECKH I1eJIecCO00pa3sHOro TMOBEJAeHHS B OBITYy U
TPYAOBOW JAEATEIBHOCTH B LEIAX COXPAaHEHUS CBOETO
3I0POBbSl M OKpYXKaroLed MPUPOJHOM Cpenbl; y4YHUTHIBATH
OIACHOCTb BO3/JICHCTBUS Ha UBbIE OPraHU3MBbI ONPEIETICHHBIX

BCIICCTB, IIOHHUMas CMBICJI ImoxKas3aTejs HpCI[GJ'II)HOI\/JI

JIOITyCTUMOW KOHUEHTPALINH.

[IK 4.4.

B o0mactu 3K010ri4ecKoro BOCIHTaHUS

IIP6 01. chopMHUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOU
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PazpabatriBath
PUPOO0XPAHHBIC
MEPOTIPUSITHSL.

- ¢(hOpMHUPOBAHHOCTH HKOJIOTUIECKOH KYJIBbTYPHI,
[TOHUMAaHUE BIUSHUS COLUATbHO-DKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOAHON U COLMATIbHOM
Cpelbl, 0OCO3HaHUE TTI00aJIbHOrO XapaKTepa
HKOJIOTHUYECKUX MPOOIIeM;

- INIAHUPOBAHUE U OCYLLIECTBICHUE ACHCTBUI B
OKpY’Karolllel cpeie Ha OCHOBE 3HaHUs LeJei
YCTOMUYMBOIO Pa3BUTUS YEIIOBEUECTBA;

-aKTUBHOE HENIPUATHE NEHUCTBUN, IPUHOCSIIHUX BpeL
OKpYKaroIlei Cpeae;

B ob6macTu Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMW JI€ATEIBHOCTH TEXHOJIOTUYECKOM
CIIOCOOHOCTH

n CcolMaJIbHOMN HaIIpaBJICHHOCTH,

WHUIMUPOBATh,  IUIAHUPOBaTh U CaMOCTOSTEIHHO
BBITIOTHSATH TaKYIO JIEATEIbHOCTH;

- UWHTEpeC K pas3nudHbM cdepam mpodeccHnoHaTbHOMI
JEeSATEIbHOCTH, YMEHHE COBEpINaTh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccurt W pealin30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TUTAHEI;
OBnanenue YHUBEPCATHHBIMA y4eOHBIMH
MO3HABATEIbHBIMU ICHCTBUSMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOATENIbHO (OPMYITHpPOBATH U aAKTyalM3HPOBATH

mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE

COCTABJISIIOLIEH €CTECTBEHHOHAYYHON KapTHUHBI MHPA, POIH
XUMHUM B TIO3HAHWU SIBJICHHUNA TPHUPOILI, B (POPMHPOBAHUU
MBIIUICHUSI W KYJIbTYphl JUYHOCTH, €€ (YHKIMOHAIBLHOM
IPAaMOTHOCTH, HEOOXOAMMOW IJisi PEIICHHS IPAKTUYECKUX
3a/1a4 M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

IIP6 06. BJIQJICHUE OCHOBHBIMU METOJIaMH HAy4HOIO
MO3HAHUS BEIIECTB M XUMHYECKUX SBJICHUN (HAOIIOJCHUE,
M3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE);

IIP6 07. chopMUpOBaHHOCTH YMEHHIA MPOBOJUTH PACUETHI MO
XUMHYECKUM (DOopMyJiaM B YPaBHCHHSIM XUMHUYECKHX PEAKITHMA
C HCIIOJIb30BaHUEM (DU3MUYECKUX BEITUYHH, XapPaKTEPHU3YIOMUX
BCIIECTBA C KOJHMYECTBEHHOW CTOPOHBI: ob0beMa
(HOpMallbHBIE  yCIIOBUS) KOJIMYECTBa
UCTIONb30BaTh CUCTEMHBIE XUMHUUYECKUE 3HAHUS JUTSl TIPUHSATHUS
peleHui B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C

MAacCBhI,

ra3oB, BCIICCTBA,

BELIECTBAMU U UX NIPUMEHEHHUEM;
I1Po 10.
9KOJIOTMYECKH  1I€JIECO00pa3HOr0 IMOBEAEHHUA B OBITY H

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOAATH TpPaBHIIA

TPYJOBOM JAESTEIBHOCTH B LEISIX COXPAaHEHUS CBOETO
3I0pOBbsl U OKPY’KAIOUIEW NPUPOJHONW CpENbl; YUYUTHIBATH
OIACHOCTb BO3JEHCTBUS Ha KUBbIE OPTaHU3MbI OIIPEIEICHHBIX
BELIECTB, IIOHMMas  CMBICI  TIOKa3aTelsd  NpeAesIbHOMN

JIOMYCTUMOM KOHLIEHTPAIUU.
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCITUATIIMHBI
2.1 O0bem yueOHO# JTUCHMILVIMHBI U BUABI y4e0HOI padoThI

Bup yueOHoi1 padoThI Ob6bem B
yacax

O0bem 00pa3oBaTe/IbHOI MPOrPaMMBbI 78
JAUCHHUTLIMHBI
1.0cHOBHOE coep:kaHmne 66
BT. U..
TEOPETHUECKOE 00yUeHUE 60
71a00paTOPHBIC 3aHITUS -
KOHTPOJIbHBIE paOOThI 6
2.1Ipo¢eccHuoHANTBHO-OPMEHTHPOBAHHOE COJIEPKAHNIE 12
BT. 4..
TEOPETUUICCKOE 0OyUCHHE 12
1a00paTOpPHBIC 3aHITHUS -
NupuBuayaabHbIi NPOEKT (1a/HeT) HET
HToroBast KOHTpOJIbHAS paboTa 1 cemectp
3a4eT ¢ OlIEHKOM 2 ceMecTp
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2.2 TemaTuyecKuii NJIAH U coJiepPKAHUE THUCHMIIMHBI « XMMHSI»

HaumenoBanue Conep:kanue y4ye0HOro MaTtepuaa (0OCHOBHOE M MPO(ecCHOHAJILHO OPUEHTHPOBAHHOE), O0bém | Dopmupyembie
pa3/iesioB U TeM JadopaTopHbIe U MPAKTHYeCKHe 3aHATHS, IPUKJIAAHONH MO1YJ/Ib 4acoB | KOMIIETeHIHH
1 2 3 4
Coaep:xkaHue y4eOHOro MaTepuaJia 66
Pasnea 1. Teopernueckue 0CHOBbI XMMHMH 18
Tema 1.1. Conep:kanue y4e0OHOTr0 MaTepuaJia 2 OK 01
OcHOBHBIE XUMHYECKHE | XUMUUECKHI 3IeMeHT. AToM. SIapo aroma, W30TOMNBL. DJICKTPOHHAs 000JI0YKa. DHEPreTHYeCKue
HOHATHA M 3aKOHBL, |YPOBHH, IMOIYPOBHH. ATOMHbBIC OpOHWTanu, s-, P-, - smemeHTsl. OCOOCHHOCTH pacpeaeIeHus 1
CTpOEHHE aTOMOB |3JIEKTPOHOB 110 OpOMTaIsIM B aroMax »3JEMEHTOB IMEPBBIX YETBHIPEX IMEPUOIOB. IJIEKTPOHHAS
XMMHMYECKHX 3JIEMEHTOB |KOH(uUrypaius aroMmoB. OCHOBHbIE XUMHUYECKHE 3aKOHBI
IIpakTHYecKue 3aHATHS
[TpakTrueckas padora Nel. «OcHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMHUH U PACUEThI 10 YPABHEHUSAM
XUMHUYECKHUX PEAKIH».
OtHocuTeIbHBIE aTOMHAs M MOJEKyJsipHas Macchl. MonsipHas macca. KonudecTtBo BemiecTsa. 1
MaccoBas nons BemiecTBa. 3akoH ABoraapo. MospHblii 00beM razoB. OTHOCUTENbHAS MIOTHOCTD
ra3oB. PacyeTsl o ypaBHEHUSAM XMMUYECKUX PEAKIMI ¢ MCIOIb30BAaHUEM MAacCOBOM JIOJIM BELIECTBA,
00beMa (HOpMaJIbHBIE YCIIOBHUS ) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJa 2 OK 01
Ileprognueckuii 3akoH | [IpakTuyeckue 3aHATHSA OK 02
u [Tepuonnueckas |[Ipaktudeckass padora Ne2. «M3ydeHue MEepHOIMYECKUX 3aKOHOMEPHOCTEH M HMX B3aHMOCBSI3H CO IIK 4.4
CHCTEMA  XUMMYECKHUX |CTPOECHHEM aTOMOBY.
3JIEMEHTOB J1. H. |Tlepnoanueckas cucrema xumudeckux snementoB .M. Menneneesa. CBsi3b MEPHOIMYECKOTO 3aKOHA
MenneneeBa, ux CBs3b i [leproguyeckoil CHCTEMbl XUMUYECKHX JJIEMEHTOB C COBPEMEHHOH TEOpHell CTPOCHHS aTOMOB.
C COBPEMEHHOM |3aKOHOMEPHOCTH W3MCHEHHS CBOMCTB XMMHUYCCKHX OJIEMEHTOB, OOpa3yeMBIX HMH TPOCTHIX H
TeopHen CTPOCHHS |CIIOKHBIX BEIIECTB IO TpynmnaMm U nepuogam Ileproauueckoil cucreMbl. 3HaYEHHE NEPUOAMYECKOTO 5
aTOMOB 3aKOHA U CUCTEMBI XUMUYECKHUX 35ieMeHTOB [[.11. MeHeneeBa B pa3BUTHHN HAYKH.
YcTaHOBIIEHHE CBSI3U MEXJIY CTPOEHHEM AaTOMOB XHUMHYECKHMX JJIEMEHTOB M IEPHOAUYECKHM
U3MEHEHHEM CBOWCTB XMMHYECKUX AJIEMEHTOB M UX COEIMHEHUH B COOTBETCTBUU C MOJIOKEHHEM
[Tepuoanueckoit cucrteMbl. PeleHne NpPaKTUKO-OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha
XapaKTepU3alli0 XUMHYECKHX JJeMEHTOB «Meraumyeckue / HeMeTalNIM4ecKhue CBOMCTBA
XUMHYECKHX DJJIEMEHTOB B COOTBETCTBUUM C MX DJIEKTPOHHBIM CTPOCHHEM U IOJOXEHUEM B
NIEPUOIMYECKON CHCTEME XUMUYECKUX d1eMeHToB /.M. MenneneeBa»
Tema 1.3. Coaeprxanue y4eOHOro MaTepuaJa 2 OK 01
Crpoenue BellecTBa | CTpoeHHe BemecTBa. XMMHUYECKas CBS3b. BUIBI XUMHUUYECKOW CBSI3M (KOBaJCHTHAs HETMOJSIPHAS U 1
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U IPUPOIa XUMUYIECKOU
cBs3u. MHorooOpaszue
BEIIIECTB

MOJIApHAs, MOHHAs, MeTaJuinueckas). MexaHu3Mbl o0Opa3oBaHMs KOBAJECHTHOM XUMHUYECKOW CBS3U
(oOMeHHBIH 51 JIOHOPHO-aKLETTOPHBIN). Bonopoanas CBS3b. BanenTtHocTs.
DneKkTpooTpuLaTeabHOCTh. CTeneHp OKucaeHus. FIOHbl: KATHOHBI U aHUOHBI

IIpakTHyeckue 3aHATHS

[Tpaktuyeckas padora Ne3. «CTpoeHne BeleCTBa U MPUPOIa XUMUIECKOH CBS3M».

JlemoHcTpanus Mojelel KpUCTaNIMYeCKUX PelIeTOK: HOHHOM (XJIOpUA HATpHs), aTOMHOM (rpadut u
anMas), MOJIEKYJIIpHOM (YIJIEKUCHBINA ra3, UOJ), METAJUTMYECKON (HaTpuid, MarHui, Mein). Pemenue
MPAKTUYECKUX 3a/laHuil Ha COCTaBJICHHE JJIEKTPOHHO-rpaduueckux ¢opMmyn sjemMeHToB 14
[IEPHOJIOB

Tema 1.4.
Krnaccudukanus,

u HOMEHKJIATypa
HCOpFaHI/I‘ICCKI/IX
BEIIECTB

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukanuss HeopraHmdecknx BemecTB. HoMeHKIaTypa HEOpraHMYeCKHX BEUIeCTB (OKCHIBI,
TMJIPOKCUBI, KHUCIOTBHI, coiu). BemecTBa MONEKyISIpHOTO U HEMOJEKYJSPHOTO CTPOEHHUS.
ArperatHble coCcTOsiHUA BellecTBa. Kpucraminyeckue U amMmopgHbIE BELIECTBA. 3aKOH MOCTOSIHCTBA
cocTaBa BewlecTBAa. THUIBl KPUCTALIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJIIpHas, HOHHas,
MeTaJlJIn4ecKasi). 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTATUIMYECKOW PEIIETKU

IlpakTH4YecKue 3aHATHSA

[IpakTuueckas padora Ne4. «HomeHknaTypa HEOPraHMYECKUX BEILIECTB.

Pemienue mpakTHYecKMX 3alaHUM MO KiIaccUpHUKAIMKM, HOMEHKJIATYype M XMMHUYECKHM (GopMyIaM
HEOpPraHMYECKUX BEIECTB PA3JIMYHBIX KiaccoB (YrapHbIil ras, yrieKuCHbIil ras, aMMHuak, ramieHas
U3BECTh, HETallleHas M3BECTh, MHUTbEBAs COJa M JPYIHX): Ha3BaHMS BELIECTB MO MEXITyHApPOJHOU
(MIOIMAK) wnu TpuBHaJIbHON HOMEHKJIATYype M COCTaBlieHHE (POpPMYJIbI XUMHUYECKHX BEIIECTB,
orpeJiesIeHue NMPUHAATISKHOCTH K Kinaccy. [lorck mHbopManuu mo Ha3BaHUSIM, WICHTU(UKATOPAM,
CTPYKTYpPHBIM (popmyiamM. AHaIN3 XMMHUYECKON MHPOpMAIUH, MTOJIy4aeMOi U3 pa3HbIX UCTOUYHUKOB
(cpencTB MaccoBoi MH(popMaru, cetb HTEpHET u Apyrue)

OK 01
OK 02

Tema 1.5.
Tunet XUMUYECKHUX
peakuuii

Coaep:xanue y4eOHOro MaTepuaJia

Xumunyeckas peakius. Knaccudukanus XMMHUECKHUX PEaKIMi B HEOPraHWYECKOM M OpPraHUYecKou
XUMHUHU. 3aKOHBl COXPAaHEHMsS MacChl BEIECTBA, COXPAHEHMs M IMPEBPALICHUS DHEPrUU IIPU
XUMHUYECKHX peakiusax. OKHUCIUTEeNbHO-BOCCTAHOBUTENbHBIE pEakIUu (ypaBHEHHUS OKHCIEHUS-
BOCCTAHOBJICHUS, CTENEHb  OKHUCJICHHMS, OKHUCIMTEIb M  BOCCTAHOBUTEIb, OKUCIUTEJIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIUU B MPHUPOJE, MPOU3BOJCTBEHHBIX IPOLIECCAX U KUZHEIEATEIBHOCTH
OpPTaHH3MOB)

OK 01

Tema 1.6.
CKOpOCTh  XMMHUYECKUX
peakuuii.  XUMHUYECKOe
paBHOBECHE

Coneprxanue y4eGHOro MaTepuajia

CKOpOCTb peaklliu, €€ 3aBUCHUMOCTb OT Pa3JIMUHbIX (PaKTOPOB: MPUPOIbI PEarupyIOIIUX BELIECTB,
KOHIICHTPALMU PEarupyrolinX BEIIECTB, TEMIIEpaTypbl W TUIOMAAN PEaKIMOHHOW TOBEPXHOCTH.
TernoBbie 3PQEKThl XUMHYECKHX pEaKIHid: 3K30- M JHIOTepMHUYeckHe peakuuu. OOpaTtumsbie
peaknuyn. XuMuieckoe paBHoBecHe. PakTOphI, BIMSAIOMINE HA COCTOSIHUE XMMHUYECKOTO PaBHOBECHSI

OK 01
OK 02
[IK 4.4
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(KOHIIEHTpAIMsl PEareHTOB WJIM MPOAYKTOB pEaKIMH, JaBiieHWe, Temmeparypa). [lpunnum Jle
[Tarenne

HpaRTn'{ecmle 3AHATHSA

[IpakTuueckas paborta NoS. «BnusiHue paznudsbix (pakTOPOB Ha CKOPOCTh XUMUUYECKOU PEAKIUI.
Pemnrenne nmpakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHAIW3 (PAKTOPOB, BIMAIONIMX HA W3MEHEHHE
CKOPOCTH XMMHYECKOW pPEaKUUU. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW PEaKUUH OT HPHUCYTCTBHS
KaTajau3aTopa Ha NpUMEpE pa3jioKEeHUs NEpOKCHIa BOJOpPOJa C IMOMOIIbI AMOKCHIA MapraHia u
KaTayia3bl. PelieHrne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHuM Ha npuMmeHeHue npuHuuna Jle-Illarense
JUISL HaXO0XKJICHUS] HATPABJICHUS CMEIIEHUS PABHOBECHS XMMHUYECKOM peakuuu U aHainu3 (akTopoB,
BJIMSAIOIINX HA CMEUIEHUE XUMUYECKOTO PABHOBECHS

Tema 1.7.

PactBopsl, TEOpUs
ANEKTPOIUTUYECKOMN
JUCCOLMAllMi U MOHHBIN
oOMeH

Coaep:xaHue y4eOHOro MaTepuaJia

PactBopbl. Buibl pacTBOpOB 10 cofiepaHUIO pacTBOPEHHOTO BeiecTBa. PactBopumocts. [lonsTre o
JUCIIEPCHBIX cucTeMax. VICTUHHBIE U KOJUTOMAHBIE pacTBOPHI. MaccoBasi J10Jif BEIIECTBa B PacTBOPE.
[TonsiTe o BomopoaHoM mnokasarene (pH) pactBopa. DnekTponutnueckas auccounanus. CUIbHbBIE U
ci1a0ble AIEKTPOJIUTHI, HEIEKTPOJINThL. Peakiny noHHOro oOMeHa

JlabopaTopHble 3aHATHUS

JlaGopatopHas pabota Nel «IIpuroroBieHue pacTBOpOB».

IIpuroroBnenue pacTBOPOB 3aJaHHOW MacCOBOM JI0JIEM pPACTBOPEHHOIO BEIIECTBA, IPOBEIACHUE
peakuuii MOHHOro oOMeHa, OmpejeeHHue CpeAbl PACTBOPOB BELIECTB C MOMOIIBIO YHHBEPCATIBLHOTO
MHAMKaTOpa (KUcias, HeUTpasbHasi, 1ej04yHasi). 3alaHus Ha COCTaBJIEHUE MOHHBIX peakuuil. Pemenne
PaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM Ha pacTBOPHI, MCIIOJIb3yeMble B OBITOBOH U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
OK 07
[IK 4.4

KonTpoJubnas padora 1

CtpoeHue BelecTBa U XMMHUYECKHEe peakiuu (1o pasaeny 1)

Pasnen 2. Heoprannueckasi Xumust

(ee]

Tema 2.1.
Du3nKo-XUMHYECKHE
CBOMMCTBA
HEOPraHUYECKUX
BEIIIECTB

Coaep:xanue yueOHOro MaTepuaJia

Mertannsl. [lonoxenue meramioB B [lepuoanyueckoil cucreMe XUMUYECKUX AJ1eMEHTOB. OCOOEHHOCTH
CTPOCHHUSI BJIEKTPOHHBIX 000JI04eK aTOMOB MeTaioB. OOmme Qu3nueckue CBOHCTBA METaJlJIOB.
CruiaBel METaIOB. ODJIEKTPOXMMHUYECKUN DSl HANpSOHKEHUH METauIoB. XHMMHYECKHE CBOWCTBA
BaXHEHINIMX METaJNIOB (HATPH, Kalui, KaJlblUi, MAaTHUH, aTlIOMUHUHN, IMHK, XpPOM, KEJIe30, MElb) U
ux coenrHeHui. OOue crnocoObl mosydeHus MetaysioB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE

Hemerannsl. [lonoxenune HemeramnoB B llepuommueckoil cucrteMe XUMHUECKHX dieMeHToB J[.H.
MenneneeBa 1 O0COOEHHOCTU CTPOEHHSI aTOMOB. PU3HMYECKHE CBOWCTBA HEMETAJUIOB. AJIOTPOINHUS
HEMETAJUIOB (Ha MpuMepe Kuciopoga, cepel, ¢gochopa u yriepona). XUMHYECKHE CBOWCTBA U
MpUMEHEHNE BaXKHEHIIIMX HEMETAJJIOB (TaJlOTeHOB, CEephI, a30Ta, ¢hochopa, yriepoaa U KpeMHUs) U UX
COCIMHEHUHN (OKCUIOB, KHUCIOPOJCOAEPKAIIMX KHUCIOT, BOJOPOAHBIX coeauHeHui). [lpumenenue
Ba)KHEHUIIINX HEMETAJJIOB M UX COCIUHCHHI

OK 01
OK 02
OK 04
[IK 4.4
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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, IPUHAMJICIKAIIHNX K Pa3JIMYHBIM
KJj1acCaM. 3aKOHOM€pHOCTI/I B H3MCHCHUHM CBOICTB IIPOCTBIX BCHIECCTB, BOAOPOAHBIX COGHHHGHHﬁ,
BBICHIMX OKCHUAOB U THAPOKCHUIOB

HpaRTn'{ecmle 3AHATHSA

[TpakTrueckas padota Ne6. « DU3UKO-XMMUYECKHE CBONCTBA HEOPTaHUUECKUX BEIICCTBY.
CocrapiieHUE ypaBHEHUN XMMHUYECKUX PEAKIMH C y4acTHEM IMPOCTHIX U CIIONKHBIX HEOPTaHUYECKUX
BEIIIECTB: METAJUIOB M HEMETAJ/UIOB, OKCHIOB METaUIOB, HEMETALIOB U aM(pOTEPHBIX AJIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMH W aM(OTEpHBIX THIPOKCHJIOB; HEOPTaHUYECKUX COJIEH,
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 PEAKIMU, €CIM OJHO W3 BEUIECTB HMMEET NpUMECH. PerieHue mpakTHUKO-
OPUCHTHPOBAaHHBIX 3aJaHUH Ha CBOWCTBA, COCTaB, IIOJyYeHHE W O€30IacHOE MCIOJb30BaHUE
BOKHEUIIINX HEOPTAHUYECKUX BEHIECTB B OBITY M MPO()ECCHOHATILHOMN JCSITEIBHOCTH YEJIOBEKA

Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia OK 01
Wnentudukanus JIaGopaTopHbie 3aHATHS OK 02
HCOPraHMICCKUX JlaboparopHas padota Ne2 «nentuduxanyisi HEOpraHM4ECKUX BEIIECTBY. OK 04
BCIICCTB Pemienne SKCIEpUMEHTANBHBIX 3aJad IO XMMHUYECKMM CBOWCTBAM METAJJIOB M HEMETAJUIOB, IIO

pacro3HaBaHUIO U MOJYYEHHUIO COEAMHEHWH METauIOB M HEMETAJUIOB (B3aMMOJAEHCTBHE THIPOKCHIA

QIIOMUHUS C pPAacTBOpPaMU KHUCIOT M mienodeit,). MaeHTupukanus HEOpraHMYeCKHMX BEIIECTB C

UCIOJIb30BaHUEM MX (U3MKO-XMMHMUYECKHUX CBOMCTB, XapaKTEpHBIX KAad€CTBEHHBIX PEaKI[Hil.

KavecTBeHHbIE peakuuu Ha cynbhaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHOHBI METAJIJIOB M KaTHOH

AMMOHHSI
Kountpoabnas padora 2 |CBoiicTBa HEOpraHUYECKUX BeUIeCTB (110 pasuemny 2)
Pasnen 3. Teopernueckue 0OCHOBbI OPraHMYeCKOM XUMHH
Tema 3.1. Conep:kaHue y4eOHOIr0o MaTepuaJia OK 01
Knaccudukanus, [IpenMeT opraHMuYecKkOil XMMHM: €€ BO3HHUKHOBEHHE, Pa3BUTHE M 3HAUYEHHUE B IOJIYYEHHM HOBBIX
CTpOCHUE 1 |BEIIECTB U MaTrepuaioB. Teopust CTpoeHUsl OpraHnyeckux coequHeHuid A.M. bytiiepoBa, €€ OCHOBHBIE
HOMEHKJIATypa nojoxeHus. CTpyKkTypHble (HOpMyJbl OPraHUYeCKUX BellecTB. ['omonorusi, nzomepusi. XuMHuecKas

OpTraHU4YCCKUX BEIICCTB

CBSI3b B OPraHUYECKUX COCAMHEHUSAX: KPATHBIE CBSI3H, G- U T-CBSI3H.

[lpencraBiaenne o Ki1accUpUKAMM OpPraHMYEeCKUX BemlecTB. HoMeHkmaTypa oOpraHMYecKHX
coeMHEHUH (cucTeMaTHdecKas) U TpUBHAJIbHBbIE HA3BaHMsI BaKHEWIIUX IpEACTaBUTENECH KJaccoB
OpraHUYECKUX BELIECTB

IIpakTuyeckue 3aHATHS
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[Tpaktuueckas padora No7. «HoMeHKIaTypa OpraHUu4eCKUX BEIICCTBY.

O3znakomiieHHe ¢ 00pa3laMu OPraHMYECKUX BEIIECTB U MaTepHUalaMy Ha UX OCHOBE, MOJICIMPOBAHUE
MOJIEKYJI OpPraHMYeCKHUX BEIIeCTB, HAOIIOJACHHE M ONUCaHHE JIEeMOHCTPAILMOHHBIX OIBITOB IO
NPEBPALICHUIO OPTaHWYECKHX BEIIECTB IMPH HArpeBaHuu (IJIaBlieHHE, OOYIJIMBaHUE U TOpPEHHE).
CocraBiieHre TMOJNHBIX M COKPALICHHBIX CTPYKTYPHBIX (DOPMYJT OpraHMYECKUX BEIIECTB OTIENIbHBIX
KJIACCOB, MCIIOJIb3Yysl MX HAa3BaHUS II0 CUCTEMAaTUYECKOW M TPUBHUAJIBHOW HOMEHKJIAType (ITHIIEH,
aleTHIIeH, TIUIepuH, QeHon, (Gopmanpierun, ykcycHas KucioTa, ruiuH). Pacuersl mpocteifmieit
(bopMyIIBl OpraHMYECKON MOJICKYJIbl, HCXOJISl U3 SJIEMEHTHOT0 cocTana (B %)

Pa3znen 4. YriieBogopoabl

10

Tema 4.1.
VYrieBogopoasl M HMX
MPUPOJIHBIC HCTOYHUKH

Coaep:xanue yueOHOro MaTepuaJia

[IpenenbHbIe YrIeBOAOPOAB (ANKaHBI): COCTAaB U CTPOCHHUE, TOMOJIOTHUECKUN psala. MeTaH W 3TaH:
COCTaB, CTPOCHHE, (PU3NICCKUE M XUMHUECKUE CBOMCTBA (peaKkiiuy 3aMEIICHHUS U TOPEHUS ), TIOTy4YCHHE
Y IPUMEHEHUE.

HenpenenbHbie yrieBoaopobl (aIKEHbl, alKaJAUEHbI, aJIKAHBI).

AJIKEHBI: COCTaB M CTPOEHUE, IOMOJIOTMYECKHH pAd. OTHIEH W INPONMIEH: COCTaB, CTPOEHHE,
¢usznyecKkue W XUMHYECKHE CBOWCTBA (peakUuu T'HAPUPOBAHUS, TaJIOTEHUPOBAHUS, THApaTalllH,
OKHCIICHHSI U TIOJIMMEPU3aLIiN) NTOJTyYeHHE U IPUMEHEHUE.

Ankanuensl: OyrtaaueH-1,3 u wmetwnOytagueH-1,3, XuMUYeckoe CTpOEHHE, CBOMCTBa (peakius
MOJIMMEPU3ALNH ), IPUMEHEHHUE (JUIs1 CHHTE3a IPUPOJHOTO M CHHTETUYECKOIO KayuyKa U PE3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTMUECKUN DPsii. ALETHIIEH: COCTaB, XUMUYECKOE
CTpoeHue, (u3nyeckue W XUMHUECKHE CBOMCTBAa (peakUuu TUAPUPOBAHHUS, TaJOT€HUPOBAHMS,
rUpaTallii TOPEHUsI), MOJIyYeHHe U NPUMEHEHUe (MCTOYHHK BBICOKOTEMIIEPATYPHOIO IJIAMEHU JUIs
CBapKM U pe3KH METAJLIOB)

ApomaTudeckue YriaeBOJAOpOobl (apeHbl). beH3om W TOmyon: cocTaB, CTpoeHUE, (U3HYECKUE WU
XMMHUYECKHE CBOMCTBa (peakUuy TaJlOreHUPOBAaHHUS M HUTPOBAHMA), IMOJyY€HHE M IPUMEHEHHE.
TokcMYHOCTh apeHOB (BIMsSHUE O€H30jla Ha OpraHuU3M ueloBeka). ['eHeTnueckas CBSI3b MEXKIY
YTIEBOIOPOAAMH, TPUHAIEKAIMMHY K Pa3JIUYHBIM KJIaCCaM.

[TpuponHble UCTOYHUKH YTIIeBO0po10B. [IpuponHblil Ta3 u nomyTtHble HeTsAHbIE ra3bl. Hedts u eé
npoucxoxzaenue. CrocoObl  mepepaboTkM  He(TU:  TMEpPEeroHka, KPEeKUHTr  (TepMHUUYECKH,
KaTaJUTHYeCKuit), muponus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIH yroJib ¥ MPOJIYKTHI €0 nepepadoTKu

OK 01
OK 02
OK 04
[IK 4.4

Tema 4.2.
PU3NKO-XUMHUYECKUE
CBOMCTBA yTJIEBOJOPOIOB

Conep:kaHue y4eGHOro MaTepuaJjia

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota Ne3 «CBoHCTBa yTIeBOAOPOIOBY.
TpuBnaspHass W MeXIyHapoJHAas HOMEHKJIATypa, XUMHUYECKHUE CBOWCTBA, CIIOCOOBI IOJIyYEHUS
yrieBogopoaoB. IlosydeHue oTuneHa M U3y4EHHE €ro  CBOWCTB. MopenupoBaHUE MOJEKYI U

OK 02
OK 04
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XUMHYECKHX MpPEeBpalleHUil YIIIeBOAOPOJIOB (Ha MpHUMepe 3TaHa, JTHICHA, alleTW/IeHa U Jp.) U
raJjOreHOMpPOU3BOIHBIX

Paszgea S. Kucaopomocogepxamue opraHuyecKue coeIuHeHus

14

Tema 5.1.
Cnuptsl. ®enon

Conep:kaHue y4eOHOIr0o MaTepuaJa

[IpenenpHBIE OJHOATOMHBIE CHUPTHI (METAHON M 3TAHOJ): CTPOCHHE, (U3NYECKHE U XUMHUYECKUE
CBOWCTBA (peaklUMU C AaKTHUBHBIMM METaJUIaMH, TIaJOr€HOBOJOPOJAaMM, TOpEHHE), INPUMEHEHHE.
BonoponHbie cBsi3u MeXy MOJEKyJaMu cIUPTOB. PU3HONIOIMUECKOE JIEHCTBUE METAHONA U ATAHOJA
Ha OpraHu3M YelloBeKa.

MHoroatoMHble CHOUPTHI (ITWJIEHIJIMKOIb W TJIMIEPUH): CTpOeHHUe, (U3MUECKUEe U XUMHUYECKHE
CBOMCTBa (B3aMMOJICHCTBHE CO IIEIOYHBIMM METaJUIaMH, KaueCTBEHHAs peaklysi Ha MHOrOaTOMHbIE
coupthl). PU3NOJIIOTHYECKOE [EHCTBHE Ha OpraHu3M uyesoBeka. [IpuMmeHeHue riMuepuHa W
STUJICHTJIUKOJISL.

@®enoin. CTpoeHHe MOJEKYIbI, (U3NIECKUE U XUMUYECKHE CBOMCTBA (eHosa. TOKCHYHOCTH (eHona,
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

AnbIeruap ¥ KeTOHBI ((popMabIeru, aueTaabAeril, alleToH): CTPOeHUE, (PU3NYECKHE U XUMUIECKUE
CBOMCTBa (peakIMy OKUCICHHS M BOCCTAHOBJICHHS, KAaueCTBEHHBbIC pEAKIMH), TMOJIyYeHHEe U
IIPUMEHEHUE.

OnHOOCHOBHBIE MpeJeNIbHbIE KapOOHOBBIE KUCIOTHI (MypaBbUHAsl U YKCYCHas KUCIOTBI): CTPOCHHE,
bu3nYecKue U XUMHYECKHE CBOMCTBA (0OIIME CBONCTBA KUCIIOT, pEaKIus dTeprUKAIIIN), TIOTyYeHHUE
u npuMmeHeHne. CTeapuHOBas M OJEHMHOBAs KHCIOTHl KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX
KHUCII0T. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOILEE AEHCTBUE.

CrnoxHble 3QUpbl Kak MPOU3BOJHBIE KApOOHOBBIX KHCIOT. ['Maposnn3 cinoxkHbIX 3¢GHupoB. JKHphI.
I'maposns xupoB. [Ipumenenune xupoB. buosornyeckas posib )KMPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yruesoanl

Coaep:xanue y4eOHOIro MaTepuaJia

VYrneBoapl: cocTaB, KiIacCH(pUKAIUSA yTIeBOAOB (MOHO-, 1OU- W Tojucaxapunael). [mrokoza —
MPOCTEHIINI MOHOCAXapUl: OCOOEHHOCTH CTPOCHHUS MOJEKYIbI, PU3NIECKUE U XMMHYECKHE CBOWCTBA
[II0KO3bI (B3aumojeiicTBue ¢ ruapokcugom menu (II), okucieHne amMMHauyHBIM PAacTBOPOM OKCHAA
cepebpa (I), BoccraHoBIeHHE, OpOKEHUE TIIOKO3bI), HAX0XKICHUE 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 W IEJUTI0J03a Kak TNpUPOAHBIe moiauMepbl. CTpoeHHe Kpaxmaiga 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. Conep:kaHue y4eOHOI0 MaTepuaa 4 OK 01
DU3UKO-XUMUYECKUE IIpakTHYecKue 3aHATHSA OK 02
CBOWCTBA [Mpaktuueckas pabora Ne8. «HomeHKIaTypa KACIOPOIOCOCPIKANIMX OPTAHUICCKUX COSTUHCHHI . OK 04
KHCIopoaocoaepKauX (TpuBuanpHass ¥ MEXIyHapoAHas HOMEHKIIATYpa, XUMMUYECKHE CBONCTBA, CIIOCOOBI IOJyYCHHUS
OpPraHMYECKUX CHUPTOB M (PEHOIOB, KAPOOHOBBIX KHUCIOT U 3(UPOB, AIBACTUAOB U KETOHOB. COCTaBICHHE CXEM
COCJIMHECHUI peakuuii (B TOM 4MCIIe [0 MPEATIOKEHHBIM LIENOYKaM IPEeBPALICHUH ), XapaKTePU3YIOLIUX XUMUUECKUE

CBOMCTBA KMCJIOPOAOCOIEPKALINX OPraHUYECKUX COSAMHEHUM

[Ipaktuueckas pabora Ne9. «Xumuueckne © (PU3HUECKHE CBOMCTBA KHCIOPOI0COIECPIKAIINX 4

OpPraHUYECKUX COCAUHEHUSD.

[IpoBenenue, HaOMIOJEHUE W OINUCAaHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHMPTOB,

Ka4eCTBEHHbIC PEAKIUU OJHOATOMHBIX CHUpTOB (OKMcieHHe drtaHona okcumom wmemu  (11)),

MHOTOATOMHBIX CHUPTOB (B3auMMoOJEWCTBUE IiuIepuHa ¢ Tuapokcuaom memu (1)), anpaerumon

(okucieHnne aMMUadyHbIM pacTBopoM okcuaa cepedpa(l) u ruapokcunom meau (I1), B3aumopeiicTeue

KpaxmaJia ¢ H0JIOM), U3y4eHHE CBOMCTB pacTBOPA YKCYCHOM KUCIIOTHI
Pasnen 6. A3oTconepxaiiye opraHudecKkre coeIMHeHus 4
Tema 6.1. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
AMUHBI. AMUHBI: METWJIAMHUH — MPOCTEHUIINI IpeICTaBUTEIb aMHHOB: COCTaB, XUMHYECKOE CTPOEHUE, OK 02
AMHHOKHUCIIOTHI. ¢du3nyeckre U XMMUYECKHE CBOMCTBA, HAX0XKJICHHE B IPUPOJIE. OK 04
benku AMUHOKHUCIOTHI KaKk aM(pOTepHble OpraHu4ecKue coenHeHns. OPu3nyeckue 1 XMMHUYECKHe CBOWCTBA 9

aMHHOKHUCIIOT (Ha MpuMepe TuiHa). buonorndyeckoe 3HaueHre aMUHOKUCIOT. [lenTu sl

benkn xak mnpupognsle mnonuMepsl. [lepBuuHas, BTOpHUYHAas M TPETUYHAs CTPYKTypa OEJKOB.

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

IIpakTHYecKue 3aHATHS

[Tpaktuueckas padora Nel(. «CBoiicTBa a30TOCOAEPIKAIINX OPTAHUIECKUX COSTUHEHUI.

dusnueckue 1 XMMHUYECKHE CBOMCTBA aMUHOB (PEaKLMU C KUCIOTAMU U TOPEHUs) 1 aMUHOKHUCIIOT (Ha 2

npumepe rnunuHa). Habnronenue u onrucanue JeMOHCTPALMOHHBIX OIBITOB: JIEHATypalus OeJIKOB MpH

HarpeBaHUU, IBETHBIE PEAKIIMU OEJIKOB
Pasnen 7. BbICOKOMOJIEKYISIPHbIE COCAMHECHUS 2
Tema 7.1. Copepxxanue yyeOHOro MmarepuaJia 2 OK 01
IInacTmaccel. IIpakTHYeckHe 3aHATHA 2 OK 02
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Kayuyku. Bonokna

[TpakTrueckas padora Nell. «CuHTe3, aHAIHM3 U KIacCCU(UKAIUS BBICOKOMOJICKYJISIPHBIX COSTUHEHUI)
OCHOBHbIE TIOHSITUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, MOJIMUMEp, CTPYKTYypHOE
3BEHO, CTENEeHb MOJUMEpU3AINK, CpeAHssl MoJieKyispHas wmacca. OCHOBHBIE METOJAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJIMMEPHU3ALIUS U TTOJTUKOHACHCAIHSI.

OzHakomjieHHMEe ¢ o00pas3llaMd NPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:
MJIaCTMAaCChl  (TIOJUATUIICH, MOJUNPONMWIICH, TMOJUBUHUIXIIOPUI, TOJIUCTUPON); HATypajdbHbIM U
CUHTETHUYECKHE Kayuyku (OyTaJMeHOBBIN, XJIOPOMPEHOBBIA U U30MPEHOBBIN); BOJIOKHA (HAaTypajbHbIE
(XJ10MOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHUE (KallpoH U
JIaBCaH)

OK 04
[IK 4.4

KonTpoabnas pa6ora 3

CTpyKTypa ¥ CBOMCTBA OPraHWYECKUX BeIecTB (1Mo pasaenam 3-7)

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

12

Paznen 8. Xumusi B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJI0BEKA

12

Tema 8.1.

XUMHYECKHE
TEXHOJIOTHH

B IIOBCEIHEBHON
u  npodeccruoHaIbHOM
JIeSITEILHOCTH YeJIOBEKa

Coaep:xaHue y4eOHOIro MaTepHuaJia

12

[IpaBuia 5KOJIOTMYECKU 11€JI€COO0Pa3HOro MOBEIEHUS B OBITY M TPYAOBOM AEATENbHOCTH B LIEJSAX
COXpPAHEHUS CBOETO 3J0POBbS U OKPYKAIOIIEH TPUPOIHOU CPEJIbl, OACHOCTh BO3JCHCTBUS HA )KUBbIE
OpPraHu3Mbl OpPraHMYECKHUX BELIECTB OTIEJBHBIX KJIAacCOB (YIJIEBOJIOPOJbl, CIMUPTHI, (PEHOIBI,
XJIODOPraHUYECKHE TPOU3BOJAHBIC, aJbACTUABI W Jp.), IOKa3zaTelb MPEeAeTbHO JIOMYCTUMOM
KOHILICHTPALUU U €r0 UCIIOIb30BaHUE.

Ponp xumuu B o0ecriedeHnH HKOJIOTUYECKOM, SHEPreTUYeCKO U NMUIIeBOi 0€30MacHOCTH, Pa3BUTHU
MEIULUHBI, CO3JaHUU HOBBIX MaTepHajoB (B 3aBUCUMOCTH OT BHAAa NPO(ecCHOHATBHOM
NeSITEIbHOCTH), HOBBIX HMCTOYHUKOB 3HEPIUU (aJIbTEpHATUBHBIE MCTOYHUKHU »HEepruu). Ilonstue o
Hay4YHBIX METOJIaX IMO3HAHMS BEIIEeCTB U XUMHUYECKHX peakiuid. [IpencraBnenus o6 o0mMX Hay4YHbIX
MPUHLIMIIAX [POMBIIIIEHHOTO MOJY4YeHHUs Ba)XKHEWIIUX BEIIeCTB (HAa MpUMepax IPOU3BOJCTBA
aMMMaKa, CepHON KUCIIOTbI, METAHOJIA).

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

IIpakTnyeckue 3aHATHS

[TpakTtuyeckas padora Nel2. «IIpumMeHeHne XMMUYECKUX BEIIECTB M TEXHOJIOTHH C yueToM Oymyiuei
npodeccuoHaNbHOM e TeIbHOCTH.

Pemenue keiic-3a1a4 1o TeMaM: MUILEBBIE MPOLYKThI, OCHOBBI PAllHOHAIILHOTO NMUTAaHUS, BaJKHEHIIINE
CTPOUTENIbHbIE M KOHCTPYKIMOHHBIE MaTe€pUalbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, KpPACKH,
CTEKJO, KEpaMHUKa, MaTepHalbl i1 D3JIEKTPOHUKHM, HAHOMAaTepuaibl, TEKCTUJIbHBIE BOJIOKHA,
HCTOYHUKU DHEPIHH, OPraHWYECKUE U MUHEpaJbHbIe YI0OpEeHHUs, JEKapCTBEHHbIE U KOCMETUYECKUE
npenapathl, ObITOBask XUMHSI, MATEPHAJIbl U3 UICKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

3ammra: I[IpencraBneHue pe3ysiabTaToB pelleHUs Keilc-3agad B (opMe MHHM-IOKIAAa (JOMycKaeTcs
UCIIOJIb30BaHUE rpaUUeCcKUX U MPE3CHTAIIMOHHBIX MaTepPHAJIOB)

OK 01
OK 02
OK 04
OK 07
IIK 4.4
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IIpomeskyrounas arrecranus nmo gucuuniaune: UKP, 3auer ¢ onenkoii -

Koncyabrauus -

Bcero 78

[To xaxmoii TeMe OMUCHIBAETCS CoJepKaHMEe Y4yeOHOro marepuaina (B AMIAKTHUYECKUX €IWHHUIIAX), HAUMEHOBAHHUS HEOOXOJMMBIX
71a00paTOPHBIX, IPAKTUYECKUX U UHBIX 3aHATUNA. OOBEM 4acoB oNpeAessseTcs Mo KaKAoW NO3UIMH cToIona 3.
*IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COJACP)KAHUE MOKET OBITh pacIpeiesieHO MO pasjenaMm (TeMaMm) WM CKOHIEHTPUPOBAHO B
paznene [IpuknagHon MOIyJb

B ckoOkax yka3aHO KOJMYECTBO 4YacOB, BBIICICHHBIX Ha peaTu3anuio Mpo(ecCHOHAIBHO OPHEHTUPOBAHHOTO COJEPKaHUS
(TeopeTuueckue 3aHATHs/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,
peanusyromeii  00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oOmiero oOpa3oBaHHsS B
npenenax ocoerust OIIOIT CIIO na 6a3e ocHOBHOTO 00IIEero 0Opa3oBaHUs, 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 O3/I0POBJICHMS JETeH W MOJOJACKHU" M OBITh OCHAILIEHO THIOBBIM
o0Opy/lOBaHUEM, YKa3aHHbIM B  HACTOSIILMX TpeOOBaHUSAX, B TOM  YHUCIE
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 0aus TY-46-22-587-75.

Cron nst xumudeckux uccnegoanmii — 10.
Cron—17.

Cryn — 33.

Tabnuua 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.

Ornerymmrens — 1.
Komma — 1.

Becwt BJIKT-500

XuMuyeckas mocyia

[lItatus byn3ena — 6.
Kamo3u — 3.
Portarop — 1.

Crenn — 14.
AsTtoxkmas — 1.

Jlocka o0bsBeHUM — 1.

IHITatuB MeTAJIMYECKUN — 6.

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

bans BoasHas nadoparopnas LW-1

pH-meTp mmmuBonbT™MeTp pH-121

TepmocTaT 1is cymku 1abopaTopHoi nocyasl SUP-4
[Torenuno-merp JII1-58

Cnextpodoromerp ®OK-56M

XUMHYECKHE PEaKTUBBI;

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 3aIUTHI JUTICH3US

nabopatopuu Kacnepckoro
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3.2 UTHO®OPMAIINOHHOE OBECIIEYEHUE OBYUYEHUSA

IlepeyeHb OCHOBHOM M JONOJHUTEJIbHON JUTEPATYPbI, HEOOXOAUMOI /1JI1 OCBOCHUS

AUCIHUATIJIMHBI

OcHoBHasi JiuTepaTypa:

1. Tabpuensa O. C. Xumus. bazoserit yposens. 10 kiacc : yaeonuk /O. C. 'abpuenss,
H. I'. Octpoymos, C. O. ITonomapeB — Mocksa : [Ipocsemenue, 2023. — 192 c.—
ISBN 978-5-09-107640-0.— URL: https://e.lanbook.com/.—TekcT: 351eKTpOHHBIH.

2. T'abpuensu O. C. Xumusa. bazoseriit ypoBenb. 11 kmacc: yueonuk /O.C. I'aGpuernsis,
N.T". Octpoymos, C.FO. [TonomapeB — Mocksa : IIpocsemenue, 2023. —192 c¢.— ISBN
978-5-09-107641-7.—URL.: https://e.lanbook.com/. —TeKcT: 3ACKTPOHHBIH.

JlonoiHuTEIbHAS JIUTEpaTypa:

1. TI'muakxa H.JI. OOmas xumusa : yue6Hoe mocooue / H. JI. I'muuka. — Mocksa :
KuaoPyc, 2021. — 749 c¢. — ISBN 978-5-406-08333-8. — URL:
https://book.ru/book/939867.— TekcT : 3EKTPOHHBIH.

2. Tomnyonsrx JI. I1. Xumus : yuebnoe mocodue / JI. I1. [TogayOubx. — KpacHospck :
Kpacl’AY, 2018. — 306 ¢.— URL.: https://e.lanbook.com/book/130110. — Texkcr :
ANEKTPOHHBIN.

3.  Cupotkun O.C. Xumus : yuebnuk / O. C.Cupotkun. — Mocksa : KnoPyc, 2019.
— 363 ¢. — ISBN 978-5-406-06688-1. — URL.: https://book.ru/book/930225.—

TeKcCT : 2JIIEKTPOHHBIN.

Ilepeyennb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOMN ceTu «HTEepHET,
HE00XO0AMMBIX /ISl OCBOEHMSI AU CIIUTIIUHBI

1.00pa3oBarensHble  pecypchl  HHTepHeTa. Xumus © cabr. — URL:
http://www.alleng.ru. — Pexxum noctymna: cBoOO HBINA.— TEKCT : DJIEKTPOHHBIN.

2. Enunas xomieknusa 1umpoBeIX oOpasoBaTenbHbIX. caiit. — URL:
http://www.school-collection.edu.ru. — Pexum goctyna: cBoOGomubii— Tekcr
AIEKTPOHHBIN.

3. Komnekuusa «EcTtecTBeHHOHAy4YHBIE AKCIEPUMEHTH : Xumus : cait. — URL:
http://experiment.edu.ru. — Peskum qoctyna: ¢cBOOOIHBIH.— TEKCT : AJIEKTPOHHBIH.

4 KOHTPOJIb U1 OIIEHKA PE3YJBbTATOB OCBOEHUS YYEBHOM
JANCHOUITJIMHBI «XXUMMWS»

4.1 KoHTpOJIb U OLlEHKA Pe3yJIbTATOB 0CBOEHUSI YUeOHOM THCHMIIINHBI

[ens xaxxmoit hopMbl KOHTPOJIS — 3aUKCUPOBATH MPUOOPETEHHBIE 00YYAIOIITMMCS
B pe3yJibTaTe OCBOCHHS y4eOHON AWCIMIUIMHBI 3HAHUS, YMEHHS, CIOCOOCTBYIOIIHE
(hOpMUPOBAHUIO KOMITCTCHITUH.

KoHTposib 1 OlleHKa PacKpBIBAIOTCS Yepe3 YCBOCHHBIE 3HAHWS W MPUOOPETCHHBIE
oOydJaronmuMucss  yMEHHS,  HampaBlieHHblE Ha  (QopMupoBaHue  OOMHMX U
MpOoECCUOHANIBHBIX KOMMETeHIMH. KoMIeTeHIun JOMKHBI OBITh COOTHECEHBI C
NpeIMETHBIMU pe3ynbTraraMu. JIIsi KOHTpOJSS W OICHKH pPE3yJbTaTOB OOYyUYCHHS
IperoaBaTeb BHIOUpaeT GOpMbl U METOJBI C YIETOM MPOGECCHOHATN3AIUN 00YUCHHUS
0 TIpOrpaMMe AUCIUTIIIHBI.

B Tedenne cemecTpa UCTIONB3YIOTCS CIETYIOIINE BUBI KOHTPOJIS:
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- TEKYIUH,

- pyOEXKHBIM.

Tekymuii KOHTPOJIb MPEACTaBIsICT CO0OM TMPOBEPKY YCBOCHHUS Y4EOHOTO
Marepuania TEOPETUUECKOTO U MPAKTUYECKOr0 XapakTepa, PEryJsipHO OCYIIECTBIIEMYIO
Ha NMPOTSKEHUH CEMECTPA.

Texywuii koHmpoas 3HaHUW OCYIIECTBISETCS B (POpME YCTHOIO M MHUCHMEHHOTO
omnpoca CTyJEHTOB Ha 3aHATHAX, HalMcaHUWE M 3ammTa pedepara, COOOIICHHS WU
COCTaBJICHHE MpPE3EHTAUUHU (IT0 BBIOOPY), BBHIIOJIHEHUS MHCbMEHHBIX CaMOCTOSITENIbHBIX,
(GpOHTANBHBIX JTAOOPATOPHBIX M  KOHTPOJBHBIX pabOT, TMPOBEPKU OOIMMX U
UHIAVMBUYAbHBIX 3a/IaHUM, B paMKax CaMOCTOSITEIBHOW pabOThl, a Takke OJaHKOBOIO
TE€CTUPOBAHHS.

CamocTosiTenbHble padOTHI TPeIHAa3HAYEHBI IJIs1 KOHTPOJI YMEHUS pellaTh 3a1auu
Y BBIIOJHATH YIPAKHEHUS 110 IPOMJEHHON TEME.

KoHnTponbHble paboOThl AArOTCS JUIsl MPOBEPKH 3HAHUM UM YMEHUH 00ydaromuxcs,
MOJIyYEHHBIX B pe3yjibTaTe H3y4yeHUs pa3fena. MokeT 3aHMMaTh 4YacThb Y4eOHOIO
3aHATHS C pa300pPOM MPABUIILHBIX PELICHUIN Ha CIEAYIOIIEM 3aHATUH.

Texkyumii KOHTPOJIb TPAIAULHUOHHO CIIYKUT OCHOBHBIM CPEACTBOM OOECIEUEHUS B
y4eOHOM TIpolLecce «0OpaTHOM CBSI3W» MEXIYy NpernojaBareieM H 00ydaroluMcs,
HEOOXOJIUMOM ISl CTUMYJUPOBaHUSI Pa0OThl OOYYAIOMIMXCSA U COBEPIICHCTBOBAHUS
METOAMKHU MPENOIaBaHUs YUEOHBIX JUCLMILUINH.

PyGexubie koHTposibHbie Toukd (PKT) mo aucuuminvHe ompenencHbl B BUIC
KOHTPOJIbHOHN (IIpOBepOYHOI) paboThl WM OJAHKOBOTO TECTHUPOBAHMSI MOCIE U3YUYECHHUS
paszena WIM HECKOJbKUX TEeMaTHYeCKH OJM3KUX pa3lieloB MO AucHUIUIMHE. Bcero
npenmnonaraercs nposectu 2 PKT B nepBom cemectpe u 1 PKT Bo BTOpoM cemecTpe.

Tembl PKT
1 cemecTp
KonTpoabnasi pabora Ne 1 «OCHOBBI CTPOCHUS BEIIIECTBA
KounrpouabHas padora Ne 2 «CBOICTBa HEOPraHUYECKUX BEILIECTB)
2 cemecTp
KonrpoasHas padora Ne 3 «CtpoeHne 1 CBOMCTBA OPraHUYECKUX BEIIECTB»

Koa u HaumeHoBaHue Pa3zpen/Tema Tun oneHoYHbIX
(hopmMupyembIx MeponpusiTHii
KOMIIeTeH Uil
OK 01. Bsibupats cioco6st | Tema 1.1-1.7 TectupoBanue
peleHus 3ana4d Tema 2.1, 2.2 Y CTHBIN OIIPOC
npodeccCuoOHaTbLHON Tema 3.1 Pemenune pacu€THpix 3amau
NEeATEILHOCTH Tema 4.1 HaOmronenue 3a xomom
IIPUMEHUTENIBHO K Tema 5.1-5.4 BBIITOJTHEHUS ITPAKTUKO-
Pa3IMYHBIM KOHTEKCTaM Tema 6.1 OPUEHTUPOBAHHBIX
Tema 7.1 3aJaHUN
Tema 8.1 IIpencraBnenue
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OK 02. Ucmtonp3oBaTth

Temal.2,1.4,1.6,1.7

pecypcocOepeKeHuIo,
NPUMEHSTH 3HAHUS 00
W3MEHEHUH KIIMMara,
MPUHIUIIBI OEPEKITUBOTO

JIECTBOBAThH B
YPE3BBIUAMHBIX CUTYaAIIUSIX

MPOU3BOJICTBA, YP(HEKTUBHO

COBPEMEHHBIE CPE/ICTBA Tema 2.1, 2.2
MOMCKa, aHaIn3a 1 Tema 4.1, 4.2
HHTEpIIpeTalnH Tema 5.2-5.4
uHpopmaruu, u Tema 6.1
nH(pOpMaITMOHHBIE Tema 7.1
TEXHOJIOTHUH JUIA Tema 8.1
BBITIOJTHEHUS 3324
npodeccuoHanTbHON
JEATEeIIbHOCTH
OK 04. Tema 1.7
a(bq}eKTI/IBHO Tema 2.1, 2.2
B3aHMMOJICHCTBOBATH U Tema4.1,4.2
paboTaTh B KOJIJIEKTUBE U Tema 5.2-5.4
KOMaHJe Tema 6.1
Tema 7.1
Tema 8.1
OK 07. ConelictBoBaTh Tema 1.7
COXpaHEHHIO OKpyxatomen | Tema 5.1
Cpenpl, Tema 8.1

IIK 4.4. PazpabaThiBaTh
MPUPOOOXPAHHBIE
MEPOTIPUATUS

Paznen 1 Temsr 1.2, 1.6,
1.7.

Pasnen 2 Temsbr 2.1.
Pazgen 4 Temnr 4.1.
Pasnen 7. Temnr 7.1
Pa3nen 8. Temnr 8.1

pe3yJIbTaTOB
NPAKTHYECKUX U
71a00paTOPHBIX pabOT
[IpoBeneHrE XUMUYECKOTO
AKCIIEPUMEHTA
Breinosninenne
KOHTPOJBHBIX

paboT no

pazzesiaMm TUCIUIUINHBI
OneHka caMOCTOATEIIBHO
BBITIOJTHEHHBIX 3aJJaHUM
3amura penieHus Kenc-
3anay (c yuetom Oyayuieit
npogeccuoHaIbHON
NESATETLHOCTH)
BrinonHenue 3aganui
IIPOMEKYTOYHOU
aTTecTalun

4.2 ®OPMA TIPOME;KYTOYHOM ATTECTALIMY CTYJIEHTOB
MO YYEBHOM JUCHUTIMHE

Metoauka nposeaenuss UKP u 3a4era ¢ ouenkoii. [IpumepHbie BONpocsI U
3apanus K UKP u 3aderty ¢ ouenkoii. Kpurepuu ouenku 3Hanmnii B pamkax UKP u
3a4eTa ¢ OueHKoi. @opMa NPpOMeKYTOYHOH aTTeCTALUH.

®opmbl TPOMEKYTOUHOM aTTECTallMM IO XHMHH, YCTAHOBJICHHBIE pabOYUM
y4eOHbIM IIaHOM: M KP BBINOJHSAETCS Ha MEPBOM Kypce B KOHIIE IEPBOrO CEMECTpA,
3ayem ¢ oyeHKou CHACTCS Ha IIEPBOM Kypce B KOHLIE BTOPOT'O CEMECTpA.
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B cootrBercTBUM ¢ nencTByromuM B 11on0KeHHEM O TEKyIIEM KOHTPOJE 3HAHUU U
npoMexXyTouHOM arrectanuu  oOyyaromuxcs ¢akynpreta CIIO B Kypckom T'AY
CTYJICHT, BBITTOJTHUBIIIHMI BCE PyOEKHBIE KOHTPOJIBHBIE TOUYKHU Ha «4» H «5%», MOXKET OBITh
OCBOOOXKJIEH OT CIayd 3adeTa C OleHKoW. EMy mpocTaBisieTcs WTOTOBas OIlEHKAa Ha
OCHOBE Pe3yJIbTaTOB, MMOJYUYEHHBIX Ha PYOEKHBIX KOHTPOJIbHBIX TOYKAX.

Py6exnpie korTposbHbie TOUkH (PKT) mo mucnurimuHe ompeneseHbl B BUIE IBYX
KOHTPOJIbHBIX pabOT WM TeCTUpPOBaHMS B 1 ceMecTpe W OJHON KOHTPOJHHOU pabOTHI
WJIM TECTUPOBAHMUS BO 2 CEMECTPE.

Ecnu cryneHT He BBINOJIHAET 337aHUsl B paMKax pyOekKHOTro KOHTPOJISI Ha
«XOPOIIO» U «OTIUYHO», TO MPOXOJUT MPOMEXKYTOUHYIO ATTECTALUIO B TPAAUIIMOHHOM
dopme. 3auem ¢ oyenxoii IpeAnoNaraeT OTBET CTyIeHTa Ha 1 BONIPOC U pelIeHHE 3aJauH.
3a4eT C OLEHKOW MPOBOAUTCA Ha IMOCJIEAHEM 3aHITUU NO pacnucaHuto. Bo Bpewms
IIPOBEJICHUS 3a4eTa C OLIEHKOW Ha MOJIOTOBKY K OTBETY Jaercs He Oosiee 40 MUHYT.
Jlanmee — OMH CTYJIEHT OTBEYAET, OCTAIIbHBIEC TOTOBSATCH.

IIpumepnsbie 3aganus 1 UKP
(OK 01,02, 04, 07, IIK 4.4)
Yacrs 1
Il evinonnenus 3a0anuti 1-3 ucnonwvzyiime caedyrowull psio XUMUHECKUX I1EMEHNO8.
Omeemom 6 3adanusx 1-3 sensemcs nociedo8amenbHOCmsb Yu@dp, noo Komopvimu
VKA3aHbl XUMudecKkue d1eMenmol 8 OAHHOM Psoy.

1.Bi 2)N 3)Br 4P 5)Cl

1. Onpenenure aTOMbl KaKUX W3 YKa3aHHBIX B Py AJIEMEHTOB UMEIOT 3JIEKTPOHHYIO
KOH(UI'YpaIMIO BHEIIHETO YHEPTETHIECKOTO YPOBHS ns’Np°,

2. W3 yka3aHHBIX B psATy XUMHUYECKHUX JIEMEHTOB BBIOCPUTE TPH JIEMEHTA, KOTOPHIC B
[lepnoanueckont cucreme xumuueckux 31eMeHToB . M. MenaeneeBa HaxoasTcs B
TJIaBHOM MOATPYTIE OJJHOU rpymiibl. PacmonoxuTte BEIOpaHHBIE SJIEMEHTHI B TIOPSIKE
OCJIa0JICHHS] HEMETAITUYECKUX CBOMCTB.

3. U3 uncna yka3aHHBIX B PsIy DJIEMEHTOB BHIOEPHUTE JIBa DJIEMEHTA, KOTOPHIE MOTYT
MPOSIBJISATH CTENEHb OKUCIIEHUS +7.

4. V3 mpensioxkeHHOTO MepevyHs BEIOEPUTE ABA COCTMHEHUS, B KOTOPHIX MPUCYTCTBYET
HMOHHAas CBS3b

a) NaHCOs3; F) Cag(PO4)2
6) H,O 1) PCls
B) NH;

5. YcraHOBHTE COOTBETCTBUE MEX Ty Ha3BaHUEM BEIIECTBA U KJIACCOM/TPYIITION, K
KOTOpPOMY(-0i1) 3TO BEIIECTBO MPUHAJICIKHUT.

Ha3BaHue BemecTsa Kuaacc/rpynna
a) TUAPOKCHU]T KaJIbIIUS 1) conb kucnas
0) muruapodocdat HaTpUS 2) OKCHUJ OCHOBHBII
B) okcuj azota (V) 3) OKCHI KUCTIOTHBIM
4) ocHOBaHUE
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6. YcTaHOBUTE COOTBETCTBHUE MCKIY CXeMOH p€aKiuyn 1 NIBMCHCHUCM CTCIICHU

OKHCJICHHS a30Ta B HEH.

Cxema peaknyuu M3MeHeHne CTeNeHH OKNCJIEHHs a30Ta
a) NH,Cl + CuO = CuCl;+H;0 + N, + 1) ot -3 go +2
Cu 2) oT +5 o +4
0) HNOg3pass)+ Pb = Pb (NOg3), + H,0O + 3) ot 0 1o +5
NO 4) ot +5 o +2
B) NH;+ 0, = NO +H,0 5) or-3 100

7. YcTaHOBUTE COOTBETCTBHUE MCKAY Ha3BaHHUCM COJIKM U €€ OTHOILICHUEM K Iruapojingy.

HaszBaunue cosin

OTHoOIIEHHE K THAPOJIU3Y

a) Opomu1 HaTpuUs

0) pocdar xanus

B) XJIOPH]T HATPUS

T) cylIbGhuU ATFOMUHUS

1) rugponus no KaTuoHy

2) rUIpoJIA3 IO AHUOHY

3) ruapoJI3 O KATUOHY U AHUOHY
4) rusiposIn3y HE NOJIBEPraeTcs

8. YcraHOBHTE COOTBETCTBHE MEXTY (DOPMYJION BEIIECTBA M MPOTYKTaMH,
00pa3yIoIUMHUCS MPHU AIEKTPOIN3€ BOJHOTO paCTBOPA 3TOT0 BEIIECTBA HA MHEPTHBIX

AIEKTpOAaX.
dopmyJia BelecTBa IIpoayKThI 3J1eKTPOJIN3a
a) NaxS 1) Cu, Br;
6) NazPO4 2) CU, O,
B) CuBr; 3) Hz, S
r) AlBr3 4) Hy, O,
5) H2, Br,
6) Al, Br;

9. YcraHoBHUTE COOTBETCTBUE MEXKY YPaBHEHHUEM PEAKIIMH U HATIPABICHUEM

CMCUICHMUS ITOJOXKCHUA
yeesunuenuu 0aeeHus.

XUMHUUYCCKOI'0O paBHOBECUS npu

YpaBHeHUe peakuuun

HanpaBieHnue cMenieHusi XUMH4Y€CKOT0
PaBHOBeCHS

a) ZHz(r) + Oz(r) =2H,0 + Q

6) Fegog(m) + 3CO(F) = ZFE(TB.) + 3CO,
-Q

B) Nogry + 3Ham) = 2NH3) + Q

F) CO(F) + 2H2(r): CH30H(F) + Q

1) cmenaeTcss B CTOPOHY MPOJIYKTOB PeaKIuu
2) cMeniaeTcs B CTOPOHY MCXOJIHBIX BEILIECTB
3) HEe MPOUCXOIUT CMEIICHUSI PABHOBECHS

10.13 npeayioxeHHOro nepeyHs BHEIIHUX BO3JACHCTBUI BhIOEpUTE JBA TUIIA PEAKIUH,
K KOTOPBIM MOKHO OTHECTH B3aUMOJEHCTBHE Meau ¢ xjopuaom kernesa (111).

a) HeoOpaTumas
0) KaTaTuTHYeCKas
B) oOpaTtumas

') reTeporeHHas
1) 3aMeIleHUs
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Yacrp 2
11. K 285 r. PactBopa cynbara HaTpusi ¢ MmaccoBoi noier conu 20 % nodasunu 50 r
aTOM *e comu. OnpeenuTe MacCoBYIO OO COJIM B TIOMyuYeHHOM pacTBope. OTBeT
3aMUIIUTE C TOYHOCTBIO JI0 IECATHIX B Yo.
12. PaccTaBbTe B ypaBHEHUHU KOADOUIIMEHTH METOIOM AJIEKTPOHHOTO OalaHCca, YKaKUTE
OKHCJIUTENh U BOCCTAHOBUTEIIb.
Na:SOz + KMnOs + HSO4 = Na:SO4 + MnSO4 + KoSO4 + HO

13. OcymiecTBUTE NIPEBpAIICHHUS:

C CO CO; KHCOs3 CO, CaCOs COp.. .
14. Kakas macca 25 %-Hoi COISTHOM KUCIOTHI moTpedyeTcs it pacTBopeHus 20 rpaMm
okcuna meau (I1)?

Kpurepuu onenku kauecrsa 3HaHuil crygeHToB no UKP

3auer (MKP) mpoBoauTCS Ha MOCIEIHEM 3aHSATHU, HA BBHINOJHEHUE 3aJaHui
otBoautcs 60 MUHYT, TIO pe3yabTaramM MPOBEPKH CTYJCHT MOJYy4YaeT 3a4TE€HO, €CIU
OLIEHKA «S»-0TJIMYHO, «4»-XOpOIIO WIH «3»-yIAOBJIETBOPUTENBHO M HE 3a4TEHO, €CIHU
pesynbTat UKP «2)»- Hey1I0BIETBOPUTEIBHO.

Pexomenodyeman wikana nepeeooa nepeuiHvlX 041108 8 NAMUOAIbHYIO WKATTY

«2» «3In «4» «5»

Menee 5 6-8 9-10 11-13

IIpumepHbIe BONPOCHI K 32a4€Ty € OLEHKOM
(OK 01,02, 04, 07, IIK 4.4)

. OcHOBHbIE MOHATHUS XUMHUH. BemectBo. AtoMm. Moiekyna. XHUMHUYECKUUA DIEMEHT.
Ammorponuda. Ilpocteie u ciioxHble BemecTBa. KadyeCTBEHHBIN W KOJWYECTBECHHBIN
COCTaB BEIIECTB. XUMHUUYECKHWE 3Haku U ¢Gopmysibl. OTHOCHUTENIbHBIE aTOMHas M
MoOJIEKyIsipHas Macchl. KosimuecTBo BemecTna.

. OcHOBHBIE 3aKOHBI XUMHHU. CTeXHUOMETpUA. 3aKOH COXPAHECHHUSI MAcChl BEIIECTB. 3aKOH
IIOCTOSTHCTBA COCTABa BEILIECTB MOJIEKYJISIPHOW CTPYKTYpPBI. 3aKOH ABOTaapo U CIEACTBUS
WX HETO.

. [lepnognueckuii  3akon .M. MengeneeBa. Otkpoitie J[.MI. MeHnaeneeBbim
[Tepuoauueckoro 3akona. [lepronuueckuii 3akon B popmynuporke J[.M. Mennaeneena.

. [leppognueckas TabnuIa XUMHYSCKUX DJIEMEHTOB — rpadudeckoe OToOpakeHue
nepuoinyeckoro 3akona. CTpyKTypa MNEpUOAMYECKON TaOJMIBI: TEpUOAbl (Malible U
OoJibllIKe), TPYIIHI (TJIaBHAS U TOOOYHAs).

. Ctpoenue aroma u nepuoanudeckuii 3akon J[.M1. MenneneeBa. ATOM — ClIOKHasi YaCTHLA.
Snpo (MpOTOHBI W HEUTPOHBI) U BJEKTpOHHAs obonouka. M3ortombl. CrtpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB MaJIbIX MEPUOOB.

OC00EHHOCTH CTPOCHHMSI JIEKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB OOJIBIIINX TIEPHOJIOB
(mepexonHbIX 31eMeHTOoB). [loHsATHE 00 OpOUTANX. S-, p- U d-OopOUTaTH. DIEKTPOHHBIE
KOH(UTypallMi aTOMOB XMMHUYECKUX IJIEMEHTOB.
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10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.
21.

CoBpeMeHHas (POpMyJIUPOBKA MMEPUOAUYECKOrO 3aKOHA. 3HAYEHUE NEPUOIUYECKOTO
3aKOHa M MEPUOAUYECKOM CHUCTEeMBbl XMMHUYecKux syiemeHToB J[.MI. MenneneeBa mis
Pa3BUTHUS HAYKA U IOHUMAHUS XUMUYECKON KapTUHBI MUPA.

WNonnas xumuueckas cBsizb. KaTwoOHBI, UX oOpa3oBaHHWE M3 aTOMOB B peE3yJbTaTe
npolecca OKMCIeHUs. AHUOHBI, UX 00pa3oBaHME M3 aTOMOB B pe3yjbTaTe Mpolecca
BOCCTaHOBJICHUA. MOHHAsA CBA3b, KaK CBA3b MEXIY KAaTHOHAMH U AaHWOHAMHU 3a CYET
AIEKTPOCTATUYECKOTO MpUTHKeHUs. Kinaccudukaius HOHOB: MO COCTaBy, 3HAKy 3apsja,
HaJUYMIO TUAPATHOM 000s0uku. HMoOHHBIE KpucTaumMueckue pemetkd. CBoHCTBa
BEMIECTB C MOHHBIM TUIIOM KPUCTAJIMYECKON PELIETKHU.

KoBanentHas xumuueckas CBs3b. MexaHU3M 00pa30BaHUs KOBAJICHTHOW CBS3U
(oOMEeHHBIE U JTOHOPHO-AaKLENTOPHBIN). DIEKTPOOTpULIATEIbHOCTh. KoOBajeHTHbIE
MOJISIpHAs W HENoJspHas CBs3U. KpaTHOCTH KOBAJNIEHTHOW CBsI3U. MOJIEKYJISIpHBIE U
ATOMHBIC KpUCTAUIMYECKHE pemeTk. (CBOMCTBAa BEIIECTB C MOJEKYJISPHBIMA H
ATOMHBIMU KPUCTAJUINYECKUMU PEIIETKAMU.

Mertannuyeckass CBsI3b. MeTalinueckass KpUCTAJUIMYECKas PElIeTKa M METajuIM4ecKast
XUMHUYECKas CBsA3b. PU3NUECKHE CBOMCTBA METAJIIOB.

ArperatHple COCTOSHHMSI BEIIECTB MW BOJOPOJHAS CBA3b. [Bepaoe, KUAKOE U
razoo0paszHoe cocTosiHusI BemiecTB. llepexon BemiectBa M3 OJIHOTO arperaTHOTO
COCTOSIHMSA B ipyroe. BomopoaHas CBA3b.

HNucniepcubie cucteMbl. llonsitue o gucnepcHod cucreme. JlucnepcHas ¢daza u
nucriepcuoHHas cpefa. Kiaccudukanus aucnepcHbix cucteM. [IoHsATHE O KOMIOUIHBIX
CHCTEMAX.

PactBopel. PactBopenme. PactBopumocTh BemiecTB. HachllieHHbIE, HEHACHIILICHHBIE,
MEPECHILICHHBIE PACTBOPHI. 3ABUCUMOCTh PACTBOPUMOCTH Ta30B, KUJIKOCTEHW W TBEPJBIX
BEILIECTB OT pa3IMUHbIX (hakTOpoB. MaccoBas J10J1s1 paCTBOPEHHOTO BEIIECTRA.
DJIEKTPOIUTAYECKAST JTUCCOIMALMA. ODJIEKTPOJUTHI W HEIJEKTPOJUTHL. MeEXaHU3MBbI
BJIEKTPOJIMTUYECKON MCCOIMALIMU JJISI BEUIECTB C PA3JIUYHBIMU TUIAMHU XUMHYECKOU
CBsI3U. [ MApaTUPOBAHHBIE U HETUIPATUPOBAHHBIC HOHBI.

Crenenb dJIEKTPOJUTHYECKON guccouuanuu. CuibHblE W ClIa0ble  DJIEKTPOJIUTHI.
OCHOBHBIE MOJIOKEHHS TEOPUH IEKTPOIUTUUECKON aucconuanuu. Kucmorel, o0CHOBaHUSA
Y COJIU KakK DJICKTPOJIUTHI.

Knaccuduxaryst HeopraHn4eckux COeIMHEHUI U MX CBOMCTBA

Kucnotsr u ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPOIUTHI, X KIACCH(PUKAINS 110 PA3TUIHBIM
NpU3HaKaM. XHMHUYECKUE CBOWCTBA KHUCIOT B CBETE€ TEOPUU DJICKTPOJUTHYECKOU
nucconan. OCOOEHHOCTH B3aWMOJICHCTBUSI KOHIICHTPUPOBAHHOW CEPHOM M a30THOM
KHUCJIOT ¢ MeTaJsiaMu. OCHOBHBIE CITOCOOBI TTOJTYYEHUSI KUCTIOTHI.

OcHoBaHusi U ux cBoicTBAa. OCHOBaHUS KakK DJIGKTPOJUTHI, MX KiIacCHPUKAIMSA TIO
pa3JIMYHBIM  NpPU3HAKAM. XHMMHUYECKHE CBOWCTBA OCHOBAHWW B CBETE TEOPUH
AJIEKTPOJIMTUYECKON aucconranuu. Pa3nokeHne HepacTBOPUMBIX B BOJE OCHOBAHHUIA.
OcHOBHBIE CTIOCOOBI MOJTYYEHUSI OCHOBAHMI.

Comu n ux cBoiictBa. Conu Kak 3JIEKTPOJUThl. COJIM CpEeIHHE, KUCHIBIE U OCHOBHBIE.
XHWMHUYECKH CBOWMCTBAa COJIEM B CBETE€ TEOPUM DIIEKTPOJUTHUYECKON IHCCOLMALUU.
CnocoObl OJTy4eHHsI COJIEH.

I'maponus comeil.

Oxcunpl u ux cBoiictBa. Coneobpasyromue u HecojaeoOpasyromme okcuibl. OCHOBHBIE,
aMm(pOTEepHBIC W KHUCJIOTHBIE OKCHIBL. 3aBUCUMOCTH XapakTepa OKCHIAa OT CTEMeHU
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22,

23.

24,
25.
26.
217,
28.
29.
30.

31.

OKHUCJIEHUSI 00pa3ylollero ero Meraiia. XMMUYecKHe CBOMCTBa OkcuIoB. [lomyueHue
OKCH/JIOB.

OKHUCAUTENBPHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccraHoBuUTENb M OKUCIEHUE. MeToll ANEeKTpOHHOro OajaHca s
COCTaBJICHUS YPABHEHUIN OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM.

Ckopoctb xuMuueckux peakiui. I[loHSTHE O CKOPOCTM XHWMHYECKHUX PpEaKIUU.
3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PEAKIHUM OT pPa3iudHbIX (HAKTOPOB: MPUPOJbI
pearupyromux  BEIIECTB, WX  KOHLEHTpPALlMU,  TEMIIEPATypbl,  I[OBEPXHOCTH
CONIPUKOCHOBEHUS U UCIIOJIB30BaHUs KaTaIu3aTOPOB.

OOparumocTh XUMHYECKHMX peakinuil. OOpaTumbie U HeoOpaTUMBbIE  PEaKIIMH.
XHUMHUYECKOE PAaBHOBECUE U CIIOCOOBI €r0 CMEIECHUS.

Tumel KpUCTANIMYECKUX pemIETOK. YacTuubl Jexanme B y3JIaX KPHUCTAUNIMYECKON
pemétku. Tun cBa3u Mexay yactuuaMu. [Ipumepsl BemecTB. @U3HUECKUE CBOMCTBA.
Koppo3sus metammoB. XumMudeckas U 3JIEKTPOXUMUYECKast KOPPO3HSL.

Mertasuibl TJIaBHBIX MOATPYII. MeTallibl MOOOYHBIX MOATPYIIIL.

OnekTponn3. XMMUYECKUE UCTOYHUKH TOKa. [Iponecc Ha aHOIE M HA KaTOAE.

I'anorensl. Haxoxnenue B nmpupoae. CTpoeHHE U CBOMCTBA aTOMOB. | aJIOr€HOBOIOPOBI
Y TAJIOTCHUIBI.

Xanbkorensl. Cepa. Haxoxnenne B mnpupoge. I[lomydyeHue kuciopoga M CEpHI.
CepoBo10pO/1, CEpPOBOAOPOAHAS KUCIIOTA, CYIb(UIBI.

I'eneTnueckas CBSA3b MEXKIy KIIACCaMM HEOPraHUYECKUX W OPraHMYECKHUX BEIIECTB.
['eneTnueckuil psAx d>JIE€MEHTAa — METaula. [|'€HETUYECKH pPsi DJIEMEHTa — HEMETaJlIa.
['eneTnueckuil psa 3Ie€MEHTa — METalla, KOTOPOMY COOTBETCTBYIOT aM(OTEPHBIE OKCH/T
Y TUAPOKCHUI.

IIpumepHbIe 321a4M K 3a4€Ty € OLEHKOI
(OK 01,02, 04, 07, IIK 4.4)

Ocy1iecTBUTE CIEAYIONINE MPEBPAICHUS:

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

Hanummre ypaBHeHus peakuuil.

Ocy1iecTBUTE CIICAYIOIINE TPEBPALCHUS:

FE(OH)g —>FeOHSO, —)FEz(SO4)3 —> FG(NOg)g —>FePOq,

Hanummre ypaBHeHus: peakuuid.

Hanwumure rpadpudeckoe nzoodpaxkenue Gopmynsr Ca(HSOy), , Ha3BaHHME 3TOM COJH, KaK
€€ MOXXHO TIOJyYUTh U TPEBPaTUTh B CPEIHIO, HOpMaibHyr coiib? Hamumure
YpaBHEHUSI COOTBETCTBYIOIIUX PEAKIIHIA.

YuuteiBas aM(OTEPHOCTh, HAMUIINTE YpPaBHEHHUS PEAKIMA CIEIYIOMUX OKCHUIIOB C
KHUCIOTOH U menousio: PbO, ZnO, Mn,0;

CocraBbTe YpaBHEHHUS PEAKITHI, C TTOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBUTH CICAYIOIINE
MIPEBPAIICHHUS

Hanwr cnenytonue okucibl MetamioB: CaO, CuO, ZnO, Fe,O3 , Mn,O7 . Ykazars, kakue
U3 HUX OCHOBHBIC, KHUCJIOTHbIE u amdoTepHble. Hammcath ypaBHEHHs peakiui
PACTBOPEHMSI 3TUX OKUCIIOB B KUCJIOTE U IICJIOYH.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Kaxkoe 13 ykazaHHbIX BemiecTB OyaeT pearupoBath ¢ KOH?
A|203 , N,Os ,CI’2(SO4)3 , B&(OH)Q , HPO3; , Zn(OH)z, CuO.
Hanummre ypaBHEHUs peakuuu.
OcymiectButh creayromnmii nuka npespamiennii: CaCl, —»Ca(NO3z),—» CaCO; —»CaO —
Ca3(PO4)2.
[TogOepute 1Mo 1Ba ypaBHEHHUS B MOJEKYJSIPHOM BHUAEC K KKIOMY U3 MOJIEKYJSPHO-
nonHbIx: Ca?*+ CO3* =CaCO3
CocTaBbTe MOJIEKYJSIDHBIE W MOJIEKYJSIPHO-HOHHBIE YPAaBHEHUS THAPOIU3A COJICH:
Ba(CN), ,CrCls.
[TogOepute 1Mo Ba ypaBHEHHUS B MOJEKYJSIPHOM BHUAE K KKIOMY U3 MOJIEKYJSIPHO-
nonHbIx: Cu(OH),+2H* =Cu?* +2H,0.
CocTaBbTe MOJIEKYJSIPHBIE W MOJIEKYJISIPHO-UOHHBIE YPAaBHEHUS THAPOIU3A COJICH:
NazPO, ,MgC'Z
[TormapHo cMemianyu pacTBOPbl CHEAYIOIIMX BEHIECTB, HAMMUIIUTE HWOHHBIE PEaKINU
oomena: MgCl,+KOH-
CocraBbTe MOJIEKYJSIDHBIE M MOJIEKYJIIPHO-UOHHBIE YPAaBHEHUS TUIPOJU3A COJIEH:
N8.2C204 , NH.Br.
[TonGepute Mo aABa ypaBHEHHUS B MOJICKYJISIPHOM BHUAE K KaXJIOMYy W3 MOJICKYJISPHO-
noHHBIX: Fe?* +20H = Fe(OH),].
CocraBbTe MOJIEKYJSIDHBIE M MOJIEKYJIIPHO-UOHHBIE YPaBHEHUS TUIPOJU3A COJIEH:
C&(CN)Q , Cf(NOg)z .
[TormapHo cMemianyd pacTBOPhI CIEAYIOIMIMX BEIIECTB, HAMMUIIUTE HWOHHBIE PEaKINU
oomena: Ba(OH), + HCl—
CocraBpTe cXeMy MOHHOTO OanaHca u moaoepute kodddurmentsr B peakmuu: HzAsO3 +
KMnO, + H,SO4—»H3AsO4 + MNSO,4 + K,SO4 + H,0 .
VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU pEaKIIUU.
CocTaBbTe cxeMy dJIEKTPOHHOTO OanaHca U noadepute KodphumeHTsl K peakuun: KpS
+ KMnQO4 + H,SO4,—-MnSO4+ S + K,SO,4 + H0 .
Kakoe BemniecTBo SIBISIETCS OKUCIMUTENIEM, a KaKO€ BOCCTAHOBUTEIEM B MpEAbIAYyILIEH
peakunu?
CocraBbTe cXeMy MOHHOTO OajnaHca W moadOepure koddduuuentsr B peakuun: HCI +
KzCFzO7—>CfC|3 + KCI + C|2 + H,0 .
VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOM pEaKIUU.
CocraBbTe cxeMy MOHHOTrO Oayianca u moadepute KodhuimeHTsl B peakiuu: SNSO, +
KMnO, + H2804—>SH(SO4)2 + MnSO, + K,SO4 + H,O .
VYkaxuTe OKUCIUTENIb U BOCCTAHOBUTEIb B IAHHOU pEaKIvU.
CocraBbTe cxeMy MOHHOTO OanaHnca u nogdepure KodhGUIIMEHTHI B pEaKIIUU:
Na,FeO, + Cl, +NaOH — NayFeO,4 + NaCl + H,0 .
YKaxuTe OKUCIUTENb U BOCCTAHOBUTENb B JAHHOW PEaKIIuu
OcyniecTBUTh HUKII IPEBPALLICHUIA:
Fe(OH)3—>Feg(SO4)3—>Fe(N03)3—>Fe(OH)3—>FeZO3.
3aKOHYUTE YpABHEHHUS CJICYIOIINX MMPEBPAILICHHI:
K,0,+KI+H,SO,—
K>0,+KMnO4+ H,SO4—
KBr+ H,S0O,—S0,...
Kl+ H,SO,—H-S....
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25.

26.

217.

28.

29.

30.

KCIO3+KNO;—>

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

HalimuTte MaccoByr OO0 THAPOKCHIA HATpUsl B pacTBOpE, IOJIYYEHHOM MpHU
B3aumozeiicteuu 0,69 r. Harpus u 130 M. Boasl.

B 400 r. 5%-ro pactBopa rumpokcuaa Harpus godaswin 0,92 r. Hatpus. Beraucnure
MacCOBYIO JIOJIIO IIEJIOYH B MTOJIYYEHHOM PacTBOPE.

JlaHbl 4YeThIpe BEIIECTBA: OUXPOMAT HATpHUsA, KOHUECHTPUPOBAHHAS CEpHAas KHCIIOTA,
TUAPOKCUJT uTus, propua kanus. Hanumure ypaBHEHUS YETHIPEX BO3MOXKHBIX pPEaKIIUi
MEXy STUMHU BEIIECTBAMH.

JlaHbl BOJIHBIE PACTBOPHI CEPOBOJIOPOIA, OpoMa, THAPOKCU/IA HATPUS, XJIOPHOU KUCIIOTHI.
Hanumwure ypaBHEHUS YE€THIPEX BO3MOKHBIX PEAKIIUN MEKTY ITUMU BEIIECTBAMHU.
Oobpazen Hatpus maccod 0,5 r. momecTwnan B Boay. Ha HelTpanuzanuio mojgy4yeHHOTO
pactBopa u3pacxomoBaid S1,1 r. 1,5%-i1 consiHOM KUCIOTBHL. Bperumciaure maccoByro
JI0JTFO HATpHs B oOpasiie (B %).

Kpurtepuu oneHKH 3HaHHMI B paMKax 3a4€Ta C OLEHKOIA.

[Ipu BBICTABIIGHUM OIICHKM TMpENnojaBaTelb PYKOBOJICTBYETCA CIEAYIOIIUMU
KPUTEPHUSIMHU:

5 (oTIMYHO) - CTYIEHT TIOKa3blBaeT TJIyOOKHE OCO3HAHHBIC 3HAHUS IO
OCBEIIIaEMOMY BOIIPOCY, BJIaJ€eT OCHOBHBIMU MOHSITUSMH, TEPMUHOJIOTUEH; ONEPUPYET
KOHKPETHBIMU 3HAHMSAMH W YMCEHHUSMH TI0 XWMHH, OTBET IIOJHBINA, JOKa3aTeIbHBIH,
YETKUI, TpaMOTHBIM (BO3MOKHA OJHA HETOYHOCTh, OIMCKA, KOTOpas HE SBISIETCS
CJIEICTBEM HE3HAHUS WM HEMOHUMAaHUs y4eOHOro MaTepuana).

4 (Xopomio) - CTYyACHT IOKa3bIBaCT TNIyOOKOE U TOJIHOE YCBOEHUE COJICPKAHUS
MaTepuaiia, YMEHUE MPABWJIBHO M JO0Ka3aTeJIbHO H3JIaraTh MPOTPAMMHBIM MaTepHall.
JlommyckaeT OT/e/bHbIe He3HAUNTEIbHbIE HETOYHOCTH B (JOPME U CTHJIE OTBETA.

3 (YZIOBIETBOPUTEIBHO) - CTYJISHT TOHMMAaeT OCHOBHOE COJIep)KaHHe ydeOHOMU
IpOrpaMMbl, YMEET TOKa3blBaTh MPAKTHYECKOE TNPUMEHEHHE TOJYyUYCHHbIX 3HAHUU.
Bmecte ¢ Tem JmomyckaeT OTACNbHBIE OIIMOKWA, HETOYHOCTH B COJEPKAHUH U
o(OpMJICHUHU OTBETA; OTBET HEJIOCTATOYHO MOCIEA0BATEINICH, JOKA3aTeJIeH U TPAMOTEH.

2 (HEeyJOBIETBOPUTENHHO) - CTYJACHT UMEET CYIICCTBEHHBIC MPOOEbl B 3HAHUSIX,
JOMyCKaeT OIIMOKU, HEe BBIJEISET TJIABHOTO, CYIIECTBEHHOro B oTBeTe. OTBET
MOBEPXHOCTHBIN, 0€30Ka3aTeIbHBIH, TOMyCKAIOTCSI PEUEBBIC OLTUOKH.

4.3 OCOBEHHOCTH PEAJM3ALINY YUEBHOMN TUCHUIIIAHBI «XUMMUSI»
JUISI UHBAJIUIOB Y JTUTL] C OTPAHUYEHHBIMHM BO3MOKHOCTSIMA
310POBbSI

[Tpu oOyueHuu nuIl C OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 370POBbSI YUUTHIBAIOTCS
UX UHAMBHIyallbHble TcuXxopusndeckue ocobeHHocTu. OOyuyeHHe HHBAINUIOB
OCYIIECTBIISIETCS] TAKKE B COOTBETCTBUU C MHAMBHUAYAIbHON MPOrpaMMOi peabuInTaIiu
MHBAIMA (MPY HAJTUYHH).

Jlnig nun ¢ HapyIIeHWeM ciyxa BO3MOXKHO IpeocTaBleHre yueOHON nHpopMauu
B BHM3yaJlbHOM (opMme (KpaTKuil KOHCHEKT JEKUMH; TEKCThl 3aJaHHi, HalleyaTaHHBIE
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YBEJIMYECHHBIM MIPUPTOM), HA ayJAUTOPHBIX 3aHATHUSIX JOIYyCKAaeTCsl MPUCYTCTBUE
ACCUCTEHTA, a TAK)Xe CYpAONEPEBOAUMUKOB U TU(PIOCYPIOTIEPEBOTUMKOB.

Texkynii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBJISIETCS B IHUCBMEHHOW (opMme:
00y4Jarouuiicss MMCbMEHHO OTBEYAET HA BOIIPOCHI, TMCbMEHHO BBIIIOJIHSET MPAKTUYECKUE
3ananus. Jloknan (pedepar) Takke MOKET ObITh MPEACTABICH B MUCbMEHHOHN (opMme, TpU
3TOM TpeOOBaHUS K COJEPKAHUIO OCTAIOTCA TEMHU >K€, a TpPeOOBaHUS K KadeCTBY
M3JI0KEHUS] MaTepuasa (MMOHATHOCTh, KAYECTBO PEYH, B3aMMOJCICTBUE C ayAUTOpUEN U
T. JI.) 3aMEHSIOTCS Ha COOTBETCTBYIOILIUE TPEOOBaHMs, MPEIbSIBISIEMbIE K TUCHMEHHBIM
pabotaM (kaduecTBO O0GOPMIICHUS TEKCTa U CIUCKA JIUTEPaTyphl, FPAMOTHOCTb, HAJIMUHE
WUTIOCTPALIMOHHBIX MAaTEPUAJIOB U T.1.).

[IpomexxyTouHass arrectauus JJIs JIMI C HapYyIICHUSIMH CIlyXa IMPOBOJUTCS B
NUCBbMEHHOM (QopMe, IPHU 3TOM HCIOJB3YIOTCS OOlIMe KpuTepuu oueHuBaHus. Ilpu
HEOOXOAMMOCTH BpeMsl MOATOTOBKM K OTBETY MOKET ObITh yBeiauueHo. Jus aui c
HapyIICHUEM 3pEHUS JIOIyCKaeTcs ayAuaibHOe MPEIOCTaBICHUE HHPOPMAIUH, a TaKKe
UCIIOJIb30BAaHUE HAa  ayJUTOPHBIX  3aHATHUAX  3BYKO3AIMCHIBAIOIIMX  YCTPOMCTB
(mukTodoHOB U T.1.). JlomyckaeTcsi IPUCYTCTBUE HA 3aHITUSX aCCUCTEHTA (MIOMOIIHUKA),
OKa3bIBAIOIIETO OO0YyYaroMMCS HEOOXOAMMYIO0 TEXHUYECKYI0 TOMOILIb. TeKymui
KOHTPOJIb YCIIEBAEMOCTU OCyILIECTBiIsieTcsl B ycTHOMl ¢opme. Ilpu mnposenenun
MIPOMEKYTOUYHOM aTTECTALIMK IJIs JIUL] C HAPYIIEHUEM 3PEHUSI TECTUPOBAHUE MOKET OBITh
3aMEHEHO Ha YCTHOE COOECEeI0BAHNE 110 BOIIPOCAM.

Jnst v ¢ OrpaHUYEeHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBBSI, UMEIOIIMX HapyUIEeHUS
ONOPHO-JBUraTEIbHOrO almnapara, Ha ayJIUTOPHBIX 3aHATHSX, @ TAKXKE IIPU MPOBEACHUHU
OpOoLENyp TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOYHOM aTTEeCTallMd MOTYT
OBITb  MPEJOCTABJICHBI HEOOXOAMMBIE TEXHUYECKHE CpelCcTBa  (MEePCOHAIbHBIN
KOMIBIOTEP, HOYTOYK WJIM APYTrod TaJKeT); IOMYCKAeTCs NPUCYTCTBHE ACCHUCTEHTa
(acCHCTEHTOB), OKAa3bIBAIOIIETO OOYYaIOIMMUMCS HEOOXOJMMYI0 TEXHMYECKYIO MOMOIIb
(3aHsATH pabouee MeCTO, MEPEBUTaThCS MO ayAUTOPUU, IPOUYUTATH 3a/laHue, OPOPMUTH
OTBET, OOIIATHCS C MPENOAABATEIEM.
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