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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN NPOTPAMMBbBI
OBIIEOBPA3OBATEJABHOM JUCIHUILIUHBI «XUMUSI»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccHOHATbHOIMI
00pa3oBaTeIbHOI MPOTrPAMMBI

Ob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUSD» H3ydaeTcss Ha 0a30BOM YPOBHE B
o01ieoOpa3oBaTebHOM IUKIE Y4eOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOM
00pa30BaTeNpbHOM MPOrpaMMbl  YKPYMHEHHBIX TIpynn crneuuaibHoctu 15.02.16
TexHOoI0rus MalMHOCTPOEHUS.

1.2. Heau u mu1aHupyeMble pe3yJibTaThl 0CBOCHUS JUCITUIIIMHBI

1.2.1. leau u 3aga4y JTUCHUATLIMHBI

dopMUpoBaHUE Yy CTYACHTOB IMPEJCTaBICHUS O XHWMHUYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPa KaK OCHOBBI PUHATHS PEIICHUN B )KU3HEHHBIX U
IPOU3BOICTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOI'O MTOBEAEHUS B IPUPOIHOM Ccpefe.

3axauyu AUCUMILIUHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKArOLIEH Cpelle, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBISATH (OPMYJIbl HEOPTraHUYECKUX U OPraHUYECKUX
BEILECTB, YPABHEHUSI XUMUYECKUX PEAKUUN, OOBSICHITh UX CMBICI, UHTEPIPETUPOBATH
pe3ynbTaThl XUMUYECKUX KCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  NPOBEICHUS  MPOCTEHIIMX  XUMHYECKHX
AKCTIIEPUMEHTAJIbHBIX UCCIIEIOBAaHUM C COOTI0ICHHEM MPaBUII 0€30MaCHOT0 00paIleHUs
C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUS HCIOJIb30BaTh HMH(OPMALMIO XHMUYECKOTO XapakTepa W3
pPa3TUYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCEACTBUS CBOEH NIEATEIbHOCTH U
XUMHYECKHUX TPUPOTHBIX, OBITOBBIX U IPOU3BOIACTBEHHBIX MPOIIECCOB,;

6) chopmMupoBaTh MOHMMAHHWE 3HAYMMOCTU JOCTHXKEHHM XMMHUYECKOW HAyKd U
TEXHOJIOTUM JJIs1 pa3BUTHUS COLIMAIIBHON 1 TPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3y/ibTaThbl 0CBOCHHS 0011e00pa3oBaTeIbHON JUCHUILIUHBI B c00TBeTcTBUM ¢ PT'OC CIIO 1 Ha

ocHoBe ®I'OC COO
Koa n I[lnanupyemMsble pe3yabTaThbl 0CBOEHHS AU CHUNIIHHBI
HAMMEHOBAaHHU
e
dopMupyemMbIX Oo6mme JAucuunianHapHbie
KOMIIETEHI[H i
OK 01. B yacTu TPpyA0BOr0 BOCIIUTAHMSA: - BIIAJETh CHCTEMOM XMMHUYECKHX 3HAHUH, KOTOpas  BKJIIOYAET:
Bri6upats - TOTOBHOCTh K TpPYyAy, OCO3HAHHE IIEHHOCTH | OCHOBOIMOJAralolue MOHITHS (XUMUYECKHI AJIEMEHT, aToM, JJIEKTpOHHAas
CIOCOOBI MacTepcTBa, TPYI0JII00HE; obojiouka atoma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa,
pelieHus 3aJa4 | - TOTOBHOCTb K  aKTHUBHOM  JI€ATEIBbHOCTH | BAJIGHTHOCTb, 3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XUMHUYECKAst
npo(ecCHoHal | TEXHOJIOTHYECKON M COIMAIBHON HAIPABICHHOCTH, | CBSI3b, MOJb, MOJSpPHAs Macca, MOJSIPHBIA OOBEM, YIJIEPOJHBIA CKEIIET,
bHOU CHOCOOHOCTh ~MHHUIIMHUPOBATh, IUIAHUPOBATh U | GYHKIMOHATIbHAS TPYIINA, paguKkai, U30MEepHs, U30Mepbl, TOMOJIOTUYECKUIl
NESATETLHOCTH | CAMOCTOSTEIILHO BBITIOJIHATH TAKYIO JACSATEIBHOCTD; | Psill, TOMOJIOTH, YTIEBOAOPO/bI, KUCIOPOI- U a30TCOIEp)KAIIUE COCTUHECHHUS,
NPUMEHUTEIbH | - HHTEpeC K pa3IuYHbIM cdepam | OMOJOTUYECKH aKTHBHBIE BellecTBa (YIJIEBOIbI, >KUPBI, OCNKH), MOHOMED,
0 K Pa3IM4HBIM | TPO(hECCHOHATEHOM JAESITEIbHOCTH, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COEIUHEHHS,
KOHTEKCTam OBiajgeHne  yHUBEpPCAJIbHBIMH  Y4eOHBIMHU | KDUCTAJUTMUECKAs PEIIETKA, THUIBI XUMHUYECKHX pPEaKIHi (OKUCIUTEIHHO-
NMO3HABATEJIbHBIMU IEHCTBUSIMH: BOCCTAHOBUTEIBHBIE, 9K30-U IHAOTEPMUUYECKUE, PEAaKIIMK HOHHOTO OOMEHa),
a) 0a3oBble JIOTHYECKHEe JeHCTBUSA: pacTBOp, JIEKTPOIUTHI, HEIIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS] AUCCOLMALIMS,
- CaMOCTOSITEJIbHO dbopmynupoBaTh U | OKUCIIUTENb, BOCCTAHOBUTEN, CKOPOCTh XUMHUYECKON peaKInu, XUMUUECKOe

aKTyaJIM3UpoBaTh MpoOJIEeMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHABIMBATh CYIICCTBCHHBIN TPU3HAK WIH
OCHOBAaHUsA MOJIA CpaBHeHI/Ifi, KJ'[aCCI/I(bI/IKaIII/II/I u
0000IICHMS;

- OmpeAensaTh MeIH JCSITEIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JTOCTUKCHHUS,
- BBIABJIATH 3aKOHOMepHOCTH nu HpOTHBOpeqHﬂ B
paccMaTpUBaEMbIX SBJICHHSIX;

3aaaBaTb

paBHOBeCHE), TEOPHMM M 3aKOHBl (TEOpPUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemectB A.M. bytnepoBa, Teopusi 3I€KTPOIUTHUECKOMN
qucconuanuu, nepuogudeckuil 3akod .M. MenneneeBa, 3aK0OH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XHUMHH, (PAKTOJIOTUUYECKUE
CBEJIEHHUS O CBOMCTBAaX, COCTaBe, MOJyUYEHUH U OE30MIaCHOM HCIIOJIb30BAaHUH
BOKHEHIINX HEOPraHMYeCKUX U OpraHudyecKuX BEIIeCTB B OBITY U
MIPAaKTUYECKON JIEATEIbHOCTH YEIIOBEKA,

- YMETh BBISABIIATh XapakKTEpPHbIE IPU3HAKK M B3aWMOCBS3b H3YYEHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOLUE ITOHATUS [IPU OIIMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M MX IPEBPALICHUM;
BBIBIIATH ~ B3aMMOCBSI3b  XUMUYECKMX 3HAHMM C  TOHATUAMHU U




- BHOCUTh KOPPEKTHUBBI B IEATEIHLHOCTD, OIICHUBATH
COOTBETCTBHE pE3yJbTATOB ILEJISIM, OIICHUBATH
PHUCKH TIOCTIEACTBUMN JACATEIHHOCTH,

- pa3BUBATh KPEATUBHOE MBINUJICHHE TIPU PEIICHUH
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIeN0BATENbCKUE e CTBUSA:

- BJIaJICTh HaBBIKAMH y4€OHO-UCCIIEI0BATEIbLCKON 1
MIPOCKTHOM NIeATETHHOCTH, HABBIKAMU PA3PEIICHHUS
npo0Jem;

- BBIABISITh TPUYUHHO-CJICJICTBEHHBIC CBS3U W
aKTyaJM3UpOBaTh 3a/1auy, BBIJIBUTATh THIIOTE3Y €€
pelIeHuUs, HAXOIUTh apryMeHTHI JUIS
JTIOKa3aTelIbcTBa CBOMX YTBEP)KJICHHM, 3aJaBaTh
napaMeTpsl U KPUTSPUU PEIICHHS,

- aHaJU3MPOBATh TOJYYCHHBIC B XOJIE€ DPEIICHHS
3ala4ll Pe3yNbTaThl, KPUTUYCCKU OIICHUBATH WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh MIEPEHOCUTHh 3HAHUS B MMO3HABATEIbHYIO U
MIPAKTUIECKYIO 00JIACTH KU3HEIEATSIIEHOCTH,

- yMeThb HWHTErPUPOBAaTh 3HAHUS W3 Pa3HbBIX
MpeAMETHBIX 00J1acTel;

- BBIIBUTaTh  HOBBIC  HJIEH,
OPUTHHAIILHBIC TTOIXO/TBI U PEIICHHUS;
- CIIOCOOHOCTD UX MCIIOJIb30BAHMS B
ITO3HABATEJIBHON U COLIMAIIBHOM IPAKTHKE

npeajiaratb

MPEICTAaBICHUSIMH JIPYTUX €CTECTBEHHOHAYUYHBIX IPEIMETOB;

- yYMeTb HCIOJb30BaTh HAMMEHOBAHUS  XHUMHUYECKUX  COCIUHEHHUN
MEXIYHApOAHOTO COI03a TEOPETHYECKOW U MPUKIAAHOW XUMHHU U
TPUBUAJIbHBIC HA3BaHUSI BAKHEUIIIMX BEIIECTB (3TUJICH, alleTHUIICH, TJUIEPHH,
¢denon, Qopmanbaerus, yKCycHas KHCIOTa, TJMIMH, YrapHbd ras,
YIJIEKUCIIBIN Ta3, aMMUaK, TalieHas U3BeCTb, HETallleHass U3BECThb, TUTHEBAS
colla U APYTUX), COCTaBIATh (POPMYJIbI HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB, YPAaBHCHHSI XUMUYECKUX pEaKUUd, OOBICHATH WX CMBICT;
MOATBEPKIaTh XapakTepHbIe XUMHYECKHE CBOIiCTBa BELICCTB
COOTBETCTBYIOIIMMHU HKCIIEPUMEHTAMH M 3aMMCAMH YPAaBHCHUM XUMHUYECKUX
peaKInii;

- YMETh yCTaHaBJIMBATh MPUHAJJICKHOCTh H3YYCHHBIX HEOPTraHUYECKHX U
OpPraHMYECKUX BEIIECTB K OMPEIEICHHBIM KJIaccaM U TPYIIaM COeIWHEHUH,
XapaKTEepPU30BaTh UX COCTaB M BaXKHEWINIME CBOMCTBA; OMPENEISATH BUIBI
XUMHYECKHUX CBs3ei (KOBaJeHTHAas, WOHHAs, METa/lInyecKasi, BOJIOPOIHAA),
THUTIBI KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KIaCCH(PHUIIMPOBATH XUMHUYECKUE
peakuuu;

- copMupoBaTh TPEICTABICHUS: O XHUMHYECKOM  COCTaBISIONICH
€CTECTBEHHOHAY4YHOW KapTHUHBI MHUpA, POJM XUMHHM B TO3HAHUM SIBIICHUU
npuposibl, B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATFHONM TPaMOTHOCTH, HEOOXOUMOM IS pelIeHus] MPaKTUIECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEE;

- YMETh TPOBOJUTH PACYETHl MO XUMUYECKUM (GopMyjaM U ypaBHEHUSIM
XUMHYECKUX  pEaKiuid ¢  HCIONb30BaHWEM  (U3MYECKUX  BEJIHYHH,
XapaKTEPU3YIONMIUX BEIIECTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XMUMHUYECKUE 3HAHUS I TPUHITHS PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
cpenacTBa

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOLIECTBEHHOW IPaKTHKH,

- YMETb IJIAHUPOBATH U BBIMOJIHATH XUMUYECKHI SKCIEPUMEHT (ITpEeBpaLICHHS
OpPraHUYECKUX BEILECTB IIPU HarpeBaHUU, ITOJIyYEHUE DTUIICHA U U3YYECHHE €T
CBOMCTB, KAUECTBEHHBIC pEAaKIMM Ha AaJIbJIEruAbl, Kpaxmal, YKCYCHYIO
KHUCJIOTY; JeHaTypanus OEJIKOB NPU HarpeBaHHUM, IIBETHBIE PEAKIMU OENKOB;




TIOWCKa,
aHanmm3a u
UHTEPIpPETANN
UHPOpPMALIUU U
nH(pOpMaInOHH
BI€ TEXHOJIOTHH
TUIst
BBITTOJTHEHHS
3aa4
npodeccunonan
bHOU
JeSITeTbHOCTH

OCHOBaHHOTO Ha JIMaJIore KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M UYHUTATEIBCKOU
KYJIbTYpbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOW JESITEIbHOCTH,

FOTOBHOCTh  OCYUIECTBJISTH  MPOEKTHYIO U
HCCIIEIOBATENBCKYIO JIESITEIbHOCTD
WHJIMBUIYAIbHO U B TPYIIIIE;

OBiaseHne  yHMBEpPCAJIbHBIMM  Y4eOHBIMH

NMO3HABATEJIBLHBIMU JAeliCTBUSIMM:

B) pabora ¢ ungopmanmeii:

- BJIQJICTh HABBIKAMH TOJyYCHUS WHPOPMAIUH U3
HUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIbHO
OCYIIECTBIISTh TIOUCK, aHAIN3, CHCTEMAaTU3AINIO0 U
WHTEPIIPETAINIO HHPOPMAIUH PA3TUYHBIX BHIOB U
(dhopM TpeIcTaBICHHUS,

- co3JaBaTh TEKCThl B pa3iM4YHBIX (opmarax c
Y4eTOM Ha3HAueHUs HWHPOPMAIMK W IICJIECBOM
ayIUTOPUHU, BBIOUpas ONTHUMAIBHYIO  (dopMy
MIPEJICTABJICHUS M BU3YaJIH3aIiH;

- OIICHHBAThb JIOCTOBEPHOCTh, JIETUTUMHOCTD
nH(OpPMAIIMK, €€ COOTBETCTBHE IPABOBBIM U
MOPaIbHO-3THYECKUM HOPMaM;

- HCIOJIB30BAaTh CpeJCcTBa WH(OPMANMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pELICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJCHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPecypcocOepekeHUs, TPaBOBBIX U
TUYECKMX  HOPM, HOPM  HH(POPMAITMOHHOMN
0E30I1aCHOCTH;

MIPOBOAUTH PEAKIIMN HOHHOT'O OOMEHa, OMPEEIIATh CPey BOJAHBIX PACTBOPOB,
KaueCTBEHHBbIC pPEaKIUu Ha cynbdar-, KapOOHAT- W XJIOPHI-aHHUOHBI, Ha
KaTHOH aMMOHHMS; peIlIaTh SKCIIEpUMEHTAJIbHbIC 3a/1auu 110 TeMaM ""MeTasibr"
n "Hemeramibl") B COOTBETCTBUU C MPAaBUIaMH TEXHUKU O€30IaCHOCTH MpHU
oOpallleHuu ¢ BelecTBaMU U Jab0paTOpHbIM 000pyI0BaHUEM; MIPEICTABIATh
pe3yNbTaThl XMMHYECKOTO OJKCIEPHUMEHTa B (OpMe 3amuch ypaBHEHUUH
COOTBETCTBYIOIIUX peakiuil U (OpMyIHpOBaTh BBIBOABI HAa OCHOBE 3THUX
pe3yIbTaTOB;

- YMETh aHAJTU3UPOBATh XUMHUYECKYI0 HH(POPMALIHIO, TOIyYaeMyI0 U3 Pa3HbIX
HMCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanmu, cetb IHTEpHET U ApyTHe);

- BJIaJIeTh OCHOBHBIMU METOaMH HAYYHOT'O TIO3HAHUS BEIIECTB M XUMHUECKUX
sIBJICHUH (HaOJI0/IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJCIIMPOBAHNUE);

- YMETh MPOBOAMTH pacdeThl MO XUMHYECKUM (QopMyliaM U ypaBHEHUSM
XUMHYECKHX  PEaKIMid ¢  HCIOJB30BAaHWEM  (U3HUYSCKUX  BEJIHMYMH,
XapaKTepU3YIOIINX BEIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbpHBIE YCJIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIIOJIH30BAThH
CUCTEMHbIE XMMHMYECKHUE 3HAHMs A MPUHATHS PEUICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopmanuu, HHOOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH,

OK 04.
DddekTuBHO
B3aUMO/JICHCTBO
BaTh U
paborartsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSTEIILHOCTH U CaMOOIIPEICIICHHIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEIOBATEIIbCKOM, IMPOEKTHOM U COLMAIbHOU
JIeITEIILHOCTH;

OsBjaagenue YHHBepPCAJIbHBIMH
KOMMYHUKATUBHBIMHU /IEHiCTBUSIMH

I) COBMeCTHAsI 1eSITeJIbHOCTD.

- TIOHMMaTh ¥ UCIIOJIb30BaTh IPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIyaJIbHOW PabOTHI;

- NpPUHUMATh 1M COBMECTHOU JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JCHCTBHUS 10
€¢ JOCTHXKCHHUIO: COCTaBIIITh ILIaH JICHCTBHIA,
pacIpeienaTh POjau ¢ Y4eTOM MHEHUN YYaCTHUKOB
00CyXaTh pe3yJbTaTbl COBMECTHOU pabOTHI;

- KOOPAWHUPOBATb U BBHINONHATH pPabOTy B

YCIIOBUAX pCajIbHOrO, BUPTYaJIbHOI'O n
KOM6I/IHI/IpOBaHHOFO B3aI/IMO,Z[eI>’ICTBI/I5{;
-  OCYHICCTBJIATH IMO3UTHBHOC CTPATECTHUYCCKOC

MOBEJICHUE B PA3IUYHBIX CUTyalUsX, MPOSBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBJaieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMH
AefCTBUAMMU:

1) NpUHATHE Ce0s M APYTUX JI0eH:

- IPUHUMATh MOTUBBI U apPTYMEHTHI JPYTUX JFOACH
MIPU aHAJIM3€ PE3YyJIbTATOB JAEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M IIPABO APYTHX JIFOICH HA
OIIIMOKH,

- pa3BUBATH CIIOCOOHOCTh MMOHUMATh MUP C
TTO3UIIUH JIPYTOTO YEIOBEKa,

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKUI SKCIIEPUMEHT (TIpEBpAILEHUs
OpPraHUYECKUX BEILECTB IIPU HarpEeBaHUH, [TOJyUYCHHE STUIIEHA U U3yUEHHE €ro
CBOMCTB, KAueCTBEHHBIE PEAKIUM Ha albJEruJbl, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JAeHaTypauus OeJIKOB IPU HAarpeBaHHUM, LIBETHBIE PEAKIIMU OEJIKOB;
MPOBOJIUTH PEAKIIMU HOHHOTO 0OMEHa, OTIPEeNIeNIATh CPeIy BOAHBIX PAaCTBOPOB,
KayecTBEHHbIE peakUuu Ha Cyibdar-, KapOOHAT- M XJIOPUI-AHUOHBI, Ha
KaTHOH aMMOHHUS; pelIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramipl") B COOTBETCTBUU C NMpaBWIAMHU TEXHUKH 0€3011aCHOCTH NpHU
oOpallleHHH ¢ BElIeCTBaMH U JIAOOPATOPHBIM 000pYyI0BAHUEM; IIPEACTABIATD
pe3yabTaThl XMMHYECKOTOo 3KCIepUMEHTa B (opMe 3amucH YpaBHEHUH
COOTBETCTBYIOIIUX PEAKIHid U (HOPMYyITUPOBATh BBIBOJIBI HAa OCHOBE 3THX
pe3yIbTaToB




OK 07.
CopelicTBOBaTH
COXPaHCHHIO
OKpYyXKarolein
cpepl,
pecypcocoepex
CHHIO,
MPUMCHSITh
3HaHUS 00
U3MCHCHUU
KJIMMaTa,
TPUHIUITBL
OEPEIKITUBOTO
MIPOU3BO/ICTBA,
3 pexTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CUTYaIUSIX

B o0/1acTH 3K0710rH4€CKOT0 BOCIIUTAHMSA:

- c(hopMHUPOBAHHOCTH HKOJOTHYECKOW KYJIBTYPHI,
[MOHUMAaHUE BJIUSHUSA COLMAIBHO-3KOHOMUYECKUX
IIPOLIECCOB  HAa  COCTOSIHME  IIPUPOJHOM U
COLIMAJILHOW  Ccpelbl, OCO3HAaHUE TJ100aIBLHOrO
XapakTepa dKOJOTHIECKUX MPOoOIIeM;

- IUIAHUPOBAHUE M OCYIIECTBICHHE JEHCTBUUA B
OKPY’KaloIllel cpefe Ha OCHOBE 3HAHMUA LEJel
YCTOMYHMBOIO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HEMPUATUE JECUCTBUIN, TPUHOCAILIUX BPEl
OKpY’Karolllen cpee;

- yYMEHHE MPOTHO3UPOBATH HEOIATOMPHUATHBIC
9KOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATh UX;

- pacimpeHue OmbITa
9KOJIOTMYECKON HAIIPaBJICHHOCTH;
- OBJIaJICHUE HaBBIKAMU y4eOHO-HCCIIeIOBATEIBCKOM,
MPOEKTHOM U COLIMAIBHOMN AESITEIbHOCTH;

ACATCIIbHOCTH

- cdopMupoBaTh NOPEACTABICHUSA: O XUMHUYECKOM  COCTaBISIOLICH
eCTeCTBCHHOHaquOﬁ KapTUHBI MHpa, POJA XUMHUHU B ITO3HAHHUU SIBJIEHUU
OpUPOAbl, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYypbl JHUYHOCTH, €€
(YHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOAMMOM Ul PELICHUs] MPAKTHIECKUX
3a/la4 U HKOJIOTMYECKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEJE;

- YMeTh COOJI0aTh MpaBHia HKOJIOTMUECKU 11€J1ecO00pa3HOro MOBEICHHUS B
GBITy n pr,[[OBOfI ACATCIIBHOCTU B LCIIAAX COXPAHCHUS CBOCIO 3J0POBbBA U
OKpY Xaroliel MPUPOAHON Cpelbl; YUYUTHIBATh OMNACHOCTb BO3JIEHCTBUS Ha
JKMBBIC OpPraHMU3Mbl ONPCACICHHBIX BCHICCTB, IMOHUMAsA CMBICI IOKa3aTCyIsd
MpeeabHON JOMyCTUMON KOHIIEHTPAIHH

1.3. PekoMeHyeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrPAMMbI TMCIUILINHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuaromierocst 72 yaca, B TOM YHCIIE:
TEOPETUUECKOro 00yueHus 44 yacoB
MPAKTUYECKUX 3aHATUHN 24 4yacoB
caMOCTOsITeJIbHAs BHEay IMTOpHas padoTta 4 yaca




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JAUCHUITIJIMHBI «XUMUWS»

2.1. O0beM TMCHUIVIMHBI U BUBI Y4eOHO# padoThl

Buj yyeOHo# padoThI

Oovem uacoe

1 cemecmp 2 cemecmp
MaxkcumasbHasi yueOHasi HArpy3Ka (Bcero) 36 36
Oobs3aTenbHaA ayAuTOpPHAs yueOHasn 34 34
Harpyska (Bcero)
B TOM YHCIIE:
JIEKIINU 24 20
MPAKTUYECKUE 3aHSATHUS 10 14
Dopmbl NPOMENCYMOUHOU ammecmayuu Jlugepenyu-
POBAHHDLU
3ayem
CaMocTosiTe/IbHASA BHEAYAUTOPHAA y4eOHAsI 2 2
HArpy3ka (Bcero)
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2.2. TemaTu4ecKMid IJIAH M COAEPKAHUE TUCIIUTIIIUHBI

Yposenw
HaumenoBanue Coaeprxanue yueOHOIro MaTepuasa, 1a00paTopHble M NPAKTHYECKHe PadoThl, CAMOCTOSITEIbLHAS O0bem
pa3iesioB U TeM padorta o0yuyawmmxcs, KypcoBas pador (IpoeKT) (eciu npedycmomperut) 4acoB oce;)lelm
1 2 3 4
Paznea 1. Oprannyeckasi XuMHsl 34
Tema 1.1. Conep:kanue y4eOHOI0 MaTepHuaJia 2
OcHoBHBbIC IOHATHA | 1 [Ipenmer opranuueckod xumuu. [IpupoaHble, HCKYCCTBEHHbIE M CHHTETHYECKHE OPraHUYeCKHE 2 1
OpPraHN4YecKou BemlecTBa. CpaBHEHHE OPraHMUYECKUX BEILECTB ¢ HEOPraHUYECKUMU. Teopusi CTpOeHHs] OpraHUuYeCKUX
XUMHH ¥ TeoOpHs coequHeHnii A.M. bytiepoBa. OCHOBHbIE IOJIO)KEHUS TEOPUH XMMHUYECKOIO cTpoeHus. M3omepus u
CTPOCHHS nu3oMepbl. XumMudeckue (GopMysibl U MOJENIM MOJIEKYJ] B opraHuyeckod xumuu. Kiaccuduxaums
OpraHn4yecKux opraHuyeckux BemecTB. Kiaccudukanus BeIIECTB MO CTPOEHUIO YIJIEPOAHOIO CKEJIETa W HAIUYHUIO
coeqUHeHHUit ¢byHKImoHanpHBIX Tpynm. ['omonoru u romonorusi. Hauana nomenkinatypsl IlUPAC. Knaccudukanus
peakuuii B OpraHmdyeckod xumuu. Peakuuu npucoenvHeHus (TUAPUPOBAHHUSA, TaJOT€HUPOBAHUS,
TUIPOTaJIOr€HUPOBaHMS, THJIpaTaLin). Peaxuun OTLICTUICHUS (neruapupoBaHus,
JerUporajJoreHupoBanus, aeruaparanun). Peakunn 3amenienus. Peakiuu nsoMepusanuu.
IpakTHYeCcKoe 3aHsATHE 2 1
ITpoBepka 3HaHui oOyyaromuxcs mo teme 1.1. 3HaHHMEe OCHOBHBIX MOJOXKEHUH Teopuu byriepoBa, ymeHue
MIOCTPOEHHUSI YTIEPOAHBIX CKEJIETOB Ha MPUMEPE MPOCTHIX YIJIEBOJAOPOJOB U MX HPOU3BOJHBIX. YMEHUE
OTIpeNIeNIATh TUIBI THOPUIN3AIMM aTOMOB yIJIepojia, HaTMYUe MHU- U CUTMa- CBsi3ed B CTPYKTYpHOH (hopMmyiie
OpPraHUYECKOT0 BEIIECTBA.
Tema 1.2. Coaepsxanue y4eOHOro MaTepuasa 10
Yraesogopoasl u ux | 1 AnkaHbl. AJKaHBI: TOMOJIOTHYECKHM PsIZI, ©30MEPHsI M1 HOMEHKJIATypa aJKaHOB. XMMUYECKHE CBOWCTBA 4 1
NPHPOIHBIE aJIKaHOB (MeTaHa, ITaHa): TOpPEeHue, 3aMelleHNe, Pa3lioKeHue, JeruapupoBanne. [lpuMeHeHre ankaHoB
HCTOYHUKH Ha OCHOBE CBOWCTB. [Ipo1iecchl MpOMBINITIEHHON epepadOTKH HePTH: KPEKUHT, puPOpMHUHT. OKTaHOBOE
quca0 OEH3WHOB M LIETAHOBOE YMCIIO JU3EJBbHOro TOIUIMBA. KOoKcoXMMuueckoe MpOM3BOJICTBO U €ro
MPOYKITHSI.
Penienne skcriepuMEHTAIBHBIX 3a7a4
2 AJnkeHbl. DTUJIEH, €ro MONy4YeHHe (JerHpUpOBaHUEM HTaHA, JCTMOJIMMEpHU3alUel TMONUITHIICHA). 1
['omonornueckuii psa, ©30MepHsi, HOMEHKJIATypa aJIKEHOB. XMMUYECKHE CBOWMCTBA ITHUJIEHA: TOPEHHUE,
KayecTBEHHbIE peakiuu (oOeciBeunBaHUE OpPOMHON BOABI M pacTBOpa IE€pMaHTraHaTa Kajus), 4

ruapaTanus, nonumepusanus. [IpuMeHnenue 3TuieHa Ha OCHOBE CBOMCTB. /{nensbl u kayuyku. [lonstue
0 JIMEHAaX KaK YIJIEBOAOPOJAX C JABYMs JBOWHBIMU CBSI3IMH. CONpSHKEHHbIE AUMEHBl. XHMHYECKUE
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cBoiicTBa OyTanmueHa-1,3 u u3omnpeHa: obecuBeunBaHUE OPOMHOM BOJIBI M MTOJTMMEPH3AIIUS B KAyUyKH.
Hatypanbublii U cuHTeTHMYecKHe Kaydyyku. PesnHa. AnkuHbl. AnerwieH. XHMHYECKUE CBOMICTBa
alleTUJIeHa: TOpeHue, odecliBeurBaHne OPOMHOMN BOJIbI, IPUCOETUHEHHNE XJIOPOBOAOPOA U THAPATAIHS.
[IpumeHeHue aleTHiIeHa Ha OCHOBE CBOMCTB. MeXKKJ1acCcoBasi U30MEpHs C aJKaJueHaMHM.

Apensl. benzon. Xumudeckue cBolicTBa O€H30J1a: TOPEHUE, PEAKIINK 3aMelIeHUs (TaIoTeHUPOBAaHUE,
HutpoBanue). [Ipumenenne 6eH3051a HA OCHOBE CBOWCTB.

KTHYCCKHE 3AaHATHSA

[IpenenpHble YrIeBog0pOaAbl. AJIKaHbl. XUMUYECKUE U (PU3NUYECKIE CBONCTBA, MOTYUYCHHE.

HenpenenbHble yraeBoJ0PObl, XHMHUECKUE U (PU3NYECKHE CBOWCTBA, MOJTYUYCHHUE.

Apomarnyeckue yrieBoAopoabl Ha mIpuMepe OeH30Ja U ero MpocTeHIINX roMoJoroB. XMMUUYECKUE U
(bu3nvecKkne CBOMCTBA, MOJYUYCHHE.

Tema 1.3.
Kucaopoacoaep:kamn
He OpraHnvyecKue
coeTHHEHHUs

Coaep:xanue y4eOHOIro MaTepuaJia

(e}

1.

Cnuprsl. [loyuenue 3TaHoa OpOXKEHHUEM IUIFOKO3bI U I'MIpaTaneil 3TuieHa. [ uapokcuiabHas rpynmna
Kak (yHKkuunoHanpHas. [loHSATHE O mNpeAenpHBIX OJHOATOMHBIX CIHUPTaX. XHUMHUYECKHE CBOMCTBa
9TaHOJIa: B3aUMOJICHCTBHE C HATpUEM, OOpa30BaHUE NPOCTHIX U CIOXKHBIX 3(PHUPOB, OKUCIECHUE B
anpaerun. IlpuMeHeHne »5STaHOIA Ha OCHOBE CBOMCTB. AJIKOrONM3M, €ro IOCIEACTBUS U
npenynpexzacHue. [nnepu Kak npeacTaBUTeNlb MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakuus Ha
MHOIroaroMHble crnupthl. IIpumenenue riounepuna. @enos. Ousnyeckne M XUMHUYECKHE CBOMCTBA
¢deHona. BaumHoe BiMsiHUE aTOMOB B MOJIeKyJie (heHosa: B3aUMOAEHCTBUE C TUAPOKCUIOM HATpHs U
a30THOM KucaoToil. [Ipumenenne heHosia Ha OCHOBE €ro CBOMCTBA

Anpnerunpl. [lonstue 06 anpaerngax. AjibJerugHas rpynna kak GyHKuuoHaidbHas. Dopmanbiaerua u
€ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOIIYIO KHUCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIUI CIIUPT.
[TonmyyeHue anbAETHIOB OKUCIEHHUEM COOTBETCTBYIOIIMX cHUpTOB. IlpumeHenue ¢opmanbaernia Ha
ocHoBe ero cBoicTB. Kap6oHoBbie kucioTel. [IonsTHE 0 KapOoHOBBIX KHcaoTax. KapOokcunbHas rpymnmna
Kak (YHKIMOHAJbHAs. ['OMOJIOTMYECKUH psii NpeAeibHbIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonydyenne kapOOHOBBIX KUCIIOT OKMCIEHUEM alIbJETUI0B. XUMUYECKUE CBOWCTBA YKCYCHOM KUCIIOTHI:
o01ye CBOWCTBA C MMHEPAJIbHBIMU KUCIOTaMU U peakuuu srepudukanmu. IlpumeHenune ykcycHoi
KHMCJIOTBI HA OCHOBE CBOMCTB. BbICIINE )KMpPHBIE KUCIOTHI HA IPUMEPE MATBMUTHHOBOW U CTEAPUHOBO.

IIpa

KTHY€E€CKHME 3aHATUA
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1. Xumudeckue ¥ pU3NIECKUe CBOWCTBA CIIUPTOB (OKHUCICHUE CIIMPTA B alIbACTHI, TIOJTYYCHUE TIUIepara
MEU, TUTPOCKOIINYHOCTB);

2. XumMu4YecKkue M (QHU3MUECKUE CBOWCTBA ajbJCTHIOB (pEakius CepeOpsSHOro 3epKaia, OKHCICHHE
aJIbJICTU/IOB B KUCIIOTY ¢ ToMoIibio ruapokcuaa meau (11));

3. CBoiicTBa YKCYCHOM KUCIIOTHI (B3aUMOJICHCTBHE C METAJUIAMH, C OCHOBAaHUSIMH, C COJISIMH, OTHOIIICHHE K
UHIMKATOpam);

Tema 1.4 Copep:kanue y4eOHOIro MaTepuaJa 4
Asorcoaepxkamue | [Tosmmepsl. Benku u monarcaxapuIbl Kak OHOMOIUMEpDI. 4
OpraHuveckKue IInacrmaccsl. [lonyuenue nonuMepoB peakuei NOoJMMEPHU3alMK U ITOJIMKOHIEHCAlMK. TepMOIIaCTUYHbIE
COeIUHEHUS. 1 TEPMOPEAKTUBHBIE IUIacTMacchl. lIpencraBurenu miactmacc.
Hoaumepeor Bousokna, ux knaccudukanus. [Tosyuenue BosiokoH. OTesbHble IPEACTaBUTENIN XUMUYECKUX BOJIOKOH.
IIpakTnyeckoe 3ansATHE 2
1. O6mee nonumanne BMC: knaccudukanuu, criocodax noixydeHus, Gu3nKo-MexaHUuecKre CBOMCTBA,
COCTOSIHUS, XUMUYECKUE CBOMCTBA, IPUMEHEHHE.
Paznen 2. O01masi ¥ HeOpraHn4yecKasi XuMMsi 34
Tema 2.1. OcHoBHble | Conep:kaHue y4eOHOT0 MaTepHuaJia 2
TOHATHS H 3aKOHBI OcHoBHble NOHATHA XuMHH. BemectBo. Atom. Mosnekyna. XUMUYECKU 31€MEHT. AJUIOTPOIMMUS.
XMMHUHU [IpocTsle u cinoxHbIE BemecTBa. KauecTBEHHBINM U KOJIMYECTBEHHBIN COCTaB BEIIECTB. XUMUYECKNE 3HAKU 1
u ¢popmyibl. OTHOCUTENbHBIE ATOMHAS U MOJIEKYJIsIpHast Macchl. KoanuecTBo BeliecTna.
OcHoBHbIE 3aKOHbI XUMHH. 3aKOH COXPAaHEHHSI MacChl BEIIECTB. 3aKOH MMOCTOSHCTBA COCTAaBa BELIECTB
MOJIEKYJISIPHOHM CTPYKTYpBI. 3aKOH ABOTaJpoO U CIEACTBHS UX HETO.
PacueTHble 3a1a4n HAa HAXO0XKACHUE OTHOCUTEIBHON MOJIEKYJIIPHON MACCHI, ONIPEIECIICHHE MaCCOBOM 10U
XMMHUYECKHX 3JIEMEHTOB B CJI0KHOM BEILLECTBE.
Hepuonnuecknii 3axkon .. MenpgeneeBa. Otkpoitue .M. MenneneeBsiM [leprogunueckoro 3akoHa.
[lepuonnueckuii 3akoH B popmynuposke J[.1. Menneneesa. 1

[leprognueckast TabnMIa XUMHUYECKHX JJIEMEHTOB — rpaduueckoe OTOOpakeHHE MEePUOJUYECKOrO
3akoHa. CTpyKTypa MEpUOIMYECKON TaONuIbl: mepuoabl (Manble W OOJbllKe), Tpynnbl (IJIaBHAas |
moboyHas).

Crpoenne atoma u mnepuoamveckuii 3axkon .M. MengeneeBa. AToM — cilokHas yacTuna. fnpo
(IpOTOHBI U HEUTPOHBI) U ANIEKTPOHHAS 000104Ka. M30TOMBI. CTpoeHHEe 31EKTPOHHBIX 000JI0UEK aTOMOB
3JIEMEHTOB MalbIX MepuoaoB. OCOOEHHOCTH CTPOEHHUS 3JNEKTPOHHBIX O00O0JOYEK aTOMOB 3JIEMEHTOB
OONBIINX TEPHOAOB (MEPEeXOAHBIX 3eMeHTOB). [loHsTHe 00 opOurtansx. S-, p- u d-OpOutany.
DJNEeKTpOHHBIE KOH(UIYypalluu aToOMOB XUMHMYEeCKMX 3jeMeHToB. CoBpemeHHas (QopMyJIHpoBKa
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NEPUOINYECKOT0 3aKOHA. 3HAYEHHE MEPHUOANYECKOr0 3aKOHA M NMEPHUOANYECKON CHUCTEMBbl XMMHUYECKUX
anemenToB JI.M. Menneneesa i pa3BUTUS HAYKU U IOHUMAaHUsl XUMHUYECKON KAPTUHBI MUPA.

Tema 2.2.
CTtpoeHue BelecTBa

Coaep:xaHue y4eOHOIro MaTepuaJia

Honnas xumuueckas cBsi3b. KaTHOHBL, MX 00pa3oBaHKe U3 ATOMOB B pe3yJIbTaTe IpoLiecca OKUCIECHUS.
AHUMOHBI, UX 00pa3oBaHUE U3 AaTOMOB B Pe3yJIbTaTe Mpoliecca BOCCTAHOBICHUs. VIOHHAs CBA3b, KaK CBA3b
MEXJy KATHOHaMHU ¥ aHHOHAMH 32 CYET AJIEKTPOCTATUYECKOro NpuTshkeHus. Kiaccudukanus HOHOB: 1O
COCTaBY, 3HAKy 3aps/a, HAUIMYHMIO THAPATHON 000m0ouku. MloHHBIe KpucTauinueckue pemerku. CBoiicTBa
BELIECTB C HOHHBIM TUIIOM KPUCTAJLINYECKON PEILETKH.

KoBanenTHasi xumuueckasi cBf3b. MexaHuU3M O00pa3oBaHMA KOBAJEHTHOH CBs3M (OOMEHHBIH W
JOHOPHO-aKUENTOPHBIN). DIEKTPOOTpULATEIbHOCTh. KOBaJIeHTHbIE MOJSIpHAs M HENOJIApHAs CBS3U.
KpatHocTh KOBajeHTHOH cBsi3u. MoJeKyJisipHble M aTOMHBbIE KpUCTaJUuIMueckue pemeTku. CBoicTBa
BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMHU PEILIETKAMHU.

Merajuinyeckas CBsI3b. MeTalmmMyecKkas KpUCTAUIMYECKAsl PEIIETKAa M MEeTauIM4ecKash XUMHYecKas
CBsA3b. PU3HYECKUE CBOWCTBA METAIIJIOB.

ArperaTHbie COCTOSIHUS BellleCTB M BOJOPOJHAsl CBSA3b. TBepi0€, )KUIKOE U ra3000pa3HOE COCTOSHUS
BenlecTB. Ilepexon BemecTsa U3 OHOTO arperaTHOro COCTOSIHMS B ipyroe. BonoponHas cBsa3b. Uuctsie
BemlecTBa U cMecH. Ilonarue o cmecu BemecTB. ['omorenHsle u rereporeHHsle cMecu. CoCTaB CMeCei:
00bEMHAasi U MaccoBas /10JI1 KOMIIOHEHTOB CMECH, MaccoBasi J10J1sl IPUMECEH.

Jucnepcuble cucremsbl. [lonstue o aucnepcHoil cucreme. [ucnepcHas ¢as3a u JUCIEpPCHOHHAS Cpefia.
Knaccudukanus nucnepcHsix cucteM. [IoHsATHE 0 KONJIOUHBIX CHCTEMAaX.

Tema 2.3.
Bona. PacTBopbl.
DJIEKTPOJIMTHYECKA
sl IMCCOLM AU

Coaep:xxaHue y4eOHOro MaTepuaJia

1

Bona. PactBopsl. PactBopenue. Boma kak pacrBopurtens. PactBopuMocTs BemiecTB. HachineHHbIe,
HEHACHIIICHHBIC, IEPECHINIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, JKUJIKOCTEH U TBEPIBIX
BEIIECTB OT Pa3IUYHBIX (PAKTOPOB.

MaccoBast 107151 PacTBOPEHHOTO BEMIECTBA. JJIEKTPOJMTHYECKAS AUCCOUMANMA. DJIEKTPOJUTHl U
HEIJIEKTPOJIUTHI. DJIEKTPOJIUTHYECKAS TUCCOIMAIsA. MeXaHU3MBI DJIEKTPOIUTHIECKOMN JTUCCOITHAITIH TS
BEILIECTB C PA3JIMYHBIMU TUIIAMU XUMUYECKOH CBA3U. [ 'MIpaTUpOBAHHBIE U HETUAPATUPOBAHHBIE MOHBI.
Crenenp neKTpoMTHUECKON aucconuanii. CuibHbIC U Ci1adbie 3JeKTpouThl. OCHOBHBIE TOJIOKEHHS
TEOPHUH IEKTPOIUTUUECKON Juccorranuu. Kucnorsl, OCHOBaHHS M COJU KaK 3JIEKTPOIUTHI.

I'unponu3 kak oOMeHHBI mnpouecc. HeoOpaTumblil THAPONIM3 OPraHUYECKUX M HEOPraHUYECKHX
COEMHEHM U €ro 3HaY€HHE B IPAKTUYECKON JAESITEIbHOCTH YEJIOBEKA
O6patumslii rugpoaus coneil. [Ipaktuyeckoe npumeHeHue ruapoausa. CTyneHyaTbld THIPOIIU3.

14




IIpakTHyeckue 3aHATHS

1. Peakuuu nosHOrOo 0oOMeHa
2. 'maponus coseit (Bce TUIIBI THAPOJIN3a, PEAKITUS CPEJIbl)

Tema 2.4.
XumMuuyecKue
peakuumn

Conep:kaHue y4eOHOTr0 MaTepHuaJia

1.

Kaaccudukanuss XumMuueckux peaxkuuii. Peakunu coeqnHEHUs, pa3ioXKeHUs, 3aMelIeHUs, 0OMEHa.
Karanmutnueckue peakuun. OOpatumple M HeoOpaTHMble peakiuu. ['OMOTeHHbIE W TeTepOreHHBIE
peakuu. DK30TepMUYECKUE U DHIOTEPMUYECKHE peakiuu. TemnoBoi 3(h(eKkT XUMUYECKUX PeaKIui.
TepMoxuMuUyecKue ypaBHEHHUSI.

Ckopoctb XMMH4ecKHX peakumid. [[oHATHE 0 CKOPOCTH XUMUUYECKHUX PEaKIHii. 3aBUCUMOCTb CKOPOCTH
XUMUYECKUX PEAKIUA OT Pa3Iu4HBIX (aKTOPOB: MPHUPOLI PEaruPYIOIINX BEUIECTB, UX KOHIICHTPAIUH,
TeMIIepaTypbl, MOBEPXHOCTH COMPHUKOCHOBEHUSI W HCIOJIB30BaHUS KaTaiau3atopoB. OOpaTUMOCTh
XUMUYECKUX peakiuii. OOpaTUMbIe U HEOOPATHMBIC PEAKIIMA. XUMUYECKOE PAaBHOBECHUE M CITIOCOOBI €ro
CMEIIICHUS.

OKHCIUTEIBHO-BOCCTAHOBHUTEIbHBIE peakiuu. CteneHb okucieHus. OKUCIUTENb U BOCCTAHOBIICHUE.
BoccranoBurens u okuciaeHue. MeTon NEKTPOHHOro OajaHca MUl COCTABIEHMS ypaBHEHHH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIN.

Tema 2.5.
Knaccupurkanus
HEOPraHU4eCcKHX
COeTHHEHUH U UX

cBOMcTBa

Coaep:xaHue y4eOHOro MaTepuaJia

1

Metaibl. OCOOCHHOCTH CTPOEHHUSI aTOMOB M KpUCTAUIOB. (DU3WYECKHE CBOWCTBA METAJUIOB.
Knaccudpukanus MeTaqmioB 1O  pa3inMYHBIM — IpU3HaKaM. XHUMHUYECKHE CBOWCTBA  METAaJUIOB.
DNEeKTPOXUMHUYECKUN Pl HampsDKeHHM MertamuioB. Metamtotepmus. OOmme crmocoObl MOTydEeHHS
MertauioB. [lonarue o Mmeramnypruu. llupomeramnyprusi, THAPOMETALTYPTUs U SJIEKTPOMETAILTYPrus.
CruiaBbl YepHBIE U IIBETHEHIE.

Hemetamibl. OcobeHHOCTH CTpOeHUsI aTOMOB. HemeTasibl — MpocThie BeliecTBa. 3aBUCUMOCTh CBOWMCTB
TaJIOTeHOB OT WX TmosoxkeHus B Ilepuogmueckoit cucreme. OKUCTUTENBHBIE M BOCCTAHOBHUTEIIbHBIC
CBOMCTBa HEMETAJUIOB B 3aBUCUMOCTH OT UX MOJOXKEHUS B Py 3JIEKTPOOTPULIATEITLHOCTH.

Oxcuasbl 1 ux cpoiictBa. ConeoOpasyroiye u HecoseoOpaszyroiue okcuibl. OCHOBHBIE, aM(POTEpPHBIE U
KHUCJIOTHBIE OKCHU/IbI. 3aBUCUMOCTh XapaKTepa OKCHAA OT CTENIEHH OKHMCIIEHHs 00pa3yoIIero ero Merasia.
XHMMHYECKHE CBOMCTBA OKCUIOB. [losrydeHne OKCHI0B.

Kucaorel n ux cBoiictBa. KHUCIOTH Kak 3JIEKTPOIUTHI, UX KJIACCU(DUKALNS IO PA3TUYHBIM MIPU3HAKAM.
XWMHYECKHE CBOMCTBA KHCJIOT B CBETE TEOPHH JIICKTPOIUTHYECKOW aucconuanuu. OcoOEeHHOCTH
B3aMMOJICHCTBUS KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT ¢ MeTauiaMu. OCHOBHBIE CIOCOOBI
MTOJTYYEHUST KHCIIOTHI.
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OcHoBanuss U ux cBoiictBa. OCHOBaHHSI Kak SJICKTPOJHUTBI, HUX KJ'IaCCI/I(I)I/IKaHI/Iﬂ 10 pas3InYHbIM
IIpHU3HAKaM. XYMHUYECKHE CBOMCTBAa OCHOBAHHMI B CBETE TCOpHUU BHGKTPOJII/ITI/I‘ICCKOP’I JUucCconranuu.
Paznoxenne HCPACTBOPHUMBIX B BOAC ocHoBaHHUI. OCHOBHBIE CITOCOOBI IOJIYYCHUA OCHOBaHHI.

Coim u ux coiictBa. Conu kak 21eKTposuThl. CoJiM CpelHUE, KUCIIble U OCHOBHBbIC. XUMHUYECKH
CBOWCTBA COJICH B CBETE TCOPHH IJICKTPOIUTUYCCKON qucconuanuu. CrocoObl MOTyYeHUs COICH.
['uaponus coneil.

I'eneTnyeckan cBA3b HECOPraHNIECCKHUX BCUICCTB.

IIpakTnyeckune 3aHATHS

10

1. X¥MHUYECKHE CBOMCTBA METAJLIIOB.
2. X¥IMHUYECKHE CBOMCTBA OKCHUI0OB
3. DIIEKTPOIU3 CoNe

4. Peak1iuy METAJJIOB C KMCIOTaMH
5. 'mnponus conen

JAudpepeHnupoBaHHbIi 3a4eT

Bcero:

68
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3. YCJIOBUSI PEAJIU3ALIMM ITPOT'PAMMBI OBILIEOBPA30BATEJILHOM
JUCHMUILIAHBI

3.1. TpebGoBannsi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
odecneyeHn 1o

Jnsg peanuzanuMyd MpOrpamMMbl JUCUUIUIMHBL JOJDKHBI OBITh IMPELYCMOTPEHBI
CIEYIOIINE CHEIHAlbHbIE MOMEIICHUs: y4eOHBbIH KaOMHET XUMHH W/UIU y4eOHOI
XUMHUYECKOH 1abopaTopui.

O0opynoBanne y4yeOHOro Kkad0uHera (HAIJSAAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJI, MOJEH KPUCTAIUIMYECKUX PEIIETOK, KOJIICKIIUU
MPOCTBIX U CJOKHBIX BEIIECTB W/WJIA KOJUICKIIMU TOJMMEPOB; KOJUICKIUS TOPHBIX
mopoA W MHHEpaioB, Tabmmma MeHaeneeBa, ydeOHbIe (QMIBMBI, ITUGPOBBIC
00pa3oBaTebHbIE PECYPCHI.

Texuuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  yCTPOWCTBaMH
BOCIIPOU3BEJEHUSI  3BYyKa, NPHHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MYJIbTUMEIUMHAS TO0CKA, YKa3Ka-IIPE3ECHTEP IS IPE3CHTALUI.

O6opynoBanmne jgaboparopud W pado4YuX MecCT Ja0OpPaTOPHU: MEH3YPKH,
MUTNETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTyIbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, MUIAHIIETHI I KaleJbHbIX peakluil, (UiabTpoBabHas Oymara, IpOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKHU, PE3UHOBBIE MPOOKH, (DOHAPUKU, HAOOP PEaKTUBOB, CTEKJISTHHBIC
NaJOYKH, IITATUBBI ISl TPOOUPOK; MEPHBIE [IWIMHIPBI, BODOHKU CTEKJISTHHBIE, BOPOHKHU
nenutenbHble nuauHAapudeckue (50-100 M), CTyNKH ¢ necTUKoM, papPopoBbIe YaIlIKH,
NUHIETHI, (QUIBTPHl OyMa)KHbIE, BaTa, Mapiii, YacOBbIE CTEKJa, AJIEKTPOILTUTKH,
71a00paTOpHbIE IITATUBBI, CIIUPTOBBIE TOPEIKU, CIIMUKHU, IPUOOpP AJIs MMOIYyUYEHUS Ta30B
(v1 MpoOMpKa ¢ Ta300TBOJHON TPYOKOIf), nepkKaTenu AJi MPOOUPOK, CKIISTHKU JJIst
XpaHEHMs PEaKTUBOB, pa3AaTOYHbIC JIOTKH; XuMuueckue crakansl (50, 100 u 200 mu);
HINaTeNN; MUHLETHI; TUTeJIbHbIE IIUIILbI; CEKyHAOMEpPHI (TaiMephl), MEPHBIE TPOOUPKHU
(1a 10-20 mu1) u MepHBbIe KoJIOBI (25, 50, 100 u 200 M), BoasiHast 6aHs (MJIU TEPMOCTAT),
CTEKJISTHHBIE TIAJIOUYKW; KOHWYECKHEe KOJaObl i TuTpoBaHus (50 u 100 wmu);
WHIMKaTOPHbIE MOJOCKHU Uil onpeneneHus pH u ctaHmapTHas WHIUKATOpHAs IIKAJa;
YHUBEpCAIbHBINA HHAUKATOD; uneTky Ha 1, 10, 50 mut (wnm npo3atopst Ha 1, 5 1 10 M),
OIOpPETKH JJIsi TUTPOBaHWS, MeAuImHckue mmpuilkl Ha 100—150 M, maGoparopHbie
W/WIU aHAJIUTHYECKuEe Bechl, pH-meTpbl, cymmnbHbI mKad, u np. sabopatopHOe
000pyoBaHUe.

3.2. MapopmanuoHHOe o0ecnieyeHre peau3anu NporpaMmmMbl

1. Jlma peanuzamuu mnporpamMmbl  OuOIMOTEYHBIM (OHI 00pa3zoBaTeIbHON
OpraHM3ali JOJKEeH WMETh TMeuYaTHble W/WIM SIIEKTPOHHBIE 00pa3oBaTebHBIC U
UHGOPMAIIMOHHBIE  PECYpChl,  PEKOMEHIOBAHHbIE  JJs  HCIOJIb30BaHUA B
o0pa3oBaTebHOM Ipoliecce, He cTapiiie 5 JeT ¢ MOMEHTA U3/IaHusl.
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2. PexoMmeHIyeMble MeYaTHbIC U3AHMS M0 peallu3aliui 001eo0pa3oBaTeIbHON
JUCHUIUTMHBL TPEICTABICHBl B METOAMYECKUX PEKOMEHIANMAX [0 OpraHu3alvu
oOydJeHwus.

4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTpoJ1b 1 OlLIeHKa pe3ysIbTaTOB O0YUYEHHSI OCYIIECTBIIIETCS IPENOAABATEIIEM B
poIiecce MPOBEACHUS MPAKTUICCKUX 3aHATUN U J1a00paTOPHBIX PabOT, TECTUPOBAHUSA,
a TaKXe BBIMOJHEHUS OOYYAIONTUMUCS WHAWBUIYAIBHBIX 3aJaHUi, TPOCKTOB,
UCCIIeTOBaHUM. Pe3ybTaThl 00ydeHUs OMPEEsIOT, 4TO 00yJIaroNIuecs TOJDKHEI 3HATD,
MOHUMATh U IEMOHCTPUPOBATH I10 3aBEPIICHUN U3YUYEHUS AUCIUILIUHBI.

st popMupoBaHUsl, KOHTPOJS M OLIEHKH Pe3yJbTaTOB OCBOCHHS Y4eOHOM
JUCHUIUIMHBI UCIOJB3YETCS CHUCTEMa OLEHOYHBIX MEPONPUATUMN, MPEICTABISIOMIAS
c000i KOMIUIEKC Y4€OHBIX MEPOTIPUSITUH, COTIACOBAHHBIX C PE3yIbTaTaMHU 00yUCHHUS U

chopmynupoBanubix ¢ ydetom @OI'OC COO (mpeaMeTHbie pe3yiabTaThl IO
nucuumuinae) u GI'OC CIIO0.
Tunbsl OeHOYHBIX
Ne | OK/IK | Moayas/Pa3nen/Tema Pe3yabTar 00yueHus 1 .
MeponpusTHi
| | OcHOBHOE coaep:KaHHe
1 ®opMyIHpPOBATH
Pa3nea 1. OcHOBBI pMyJHp
0a3oBble NOHATHA U
CTPOEHHS BelecTBa
3aKOHbI XUMHH
1.1 | OK 01 CrpoeHue aToMOB Cocrasmars xumuueckue |1. Tect «Ctpoenue atomoB

XUMHUYECKHX DJIEMEHTOB
U IPUPOJIa XUMHUYECKOM
CBSI3U

dbopMyIIbl COETMHEHUH B
COOTBETCTBUU CO
CTETMEHbIO OKUCIICHHS
XUMUYECKHUX AJIIEMEHTOB,
WCXO/I U3 BaJICHTHOCTH U
ANIEKTPOOTPHULATETLHOCTH

XHMHYECKHX DJICMEHTOB U
MPUPOJA XUMUUECKOU CBSI3M.

2. 3a7a4n Ha COCTaBJICHHE
XUMUYECKHUX (HOopMyIT
JIBYXaTOMHBIX COETMHEHUM
(oxcuaoB, cynb(GUI0B, TUIPUIOB
U T.IL.).

3. 3amanus Ha UCIIOIb30BaHHUE
XUMHYECKOH CUMBOJIMKH U
Ha3BaHUM COCJIMHEHMUI 11O
HOMEHKJIAType MEKyHapOIHOTO
COI03a TEOPETUYECKON 1
MPUKIAAHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUN JIJIs
COCTaBJICHUSA XUMUYECKHX
dbopMyI1 IBYXaTOMHBIX
coeMHeHUH (OKCUIOB,
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THNBI OLIEHOYHBIX
MeponpusTHI

CyJIb(UIOB, TUIPHUIOB U T.I1.) U
JPYTUX HEOPTaHUYECKUX
COCTMHEHUH OTACIBHBIX KJIACCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aK0H U
tabmuma J[.U.
Meupeneena

XapakTepHu30BaTh
XMUMHUYECKHE JIEMEHTHI B
COOTBETCTBUH C UX
MI0JIO)KEHHUEM B
IIEPUOTUYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB
J.N. Menneneena

1. Tect «MeTamnnueckue /
HEMEeTaJNINYSCKHUE CBOMCTBA,
AIEKTPOOTPUIATEBHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHHUEM M TOJIOKEHUEM B
MEePUOINYECKON CUCTEME
XUMHUYECKUX 351eMeHTOB [I. 1.
MemnneineeBay.

2. IIpakTryeckue 3aaHus Ha
YCTAHOBJICHUE CBSI3H MEXKIY
CTPOEHUEM ATOMOB XUMHUYECKUX
3JIEMEHTOB U IEPUOAUYECKUM
N3MEHEHNEM CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX
COCJIMHEHUN B COOTBETCTBUHU C
nonoxxenueM [leproanueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHUs HA
XapaKTePU3ALUI0 XUMUYECKHX
3JIEMEHTOB: «MeTamndeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHUYECKHUX BJIEMEHTOB B
COOTBETCTBUE C UX DIEKTPOHHBIM
CTPOEHUEM M TOJIOKEHHEM B
MEPUOINYECKON CUCTEME
XUMHYECKHUX DIIEMEHTOB

JI.1. MenneneeBa

Pa3znea 2. XumMuueckue
peakuuu

XapalcTemeBaTb THUIIBI
XUMHYECCKHUX peammﬁ

KonTpoabHasi padora
«CTpoeHHe BellecTBa U
XUMHYECKHE PeaKum
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THNBI OLIEHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00yueHust .
MeponpusTHi
2.1 [ OK 01 Tunel XUMHYECKUX CocTaBisTh peaKuu 1. 3amauu Ha cocTaBIECHUE
OK 04 |peakuwmit COCJIMHEHMS, PA3JIOKEHUS, |YPAaBHEHUM pEaKIIUA:
oOMmeHa, 3aMeleHus, — COCIMHEHMS, 3aMEIICHUS,
OKUCITUTEIBHO- pa3ioxeHus, 0OMeHa;
BOCCTAaHOBUTEJIbHBIE — OKUCTUTENBHO-
peakiumn BOCCTAaHOBUTEJIBHBIX PEAKIIUA C
HCIIOJIb30BaHUEM METO/a
AIIEKTPOHHOIO OanaHca.
2. 3a/1auu Ha pacyeT Macchl
BellecTBa UK 00bEMa
ra3oB 10 U3BECTHOMY KOJIHYECTBY
BEIIECTBA, MACCe W 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
peaKL Uy BELIECTB; pacu€Thl
Macchl (00bEMa, KOJIMIECTBA
BEIIECTBA) MPOIYKTOB PEaKIUH,
€CIIM OJTHO U3 BEIIECTB UMEET
pUMecH
2.2 DNEKTPOIUTHYECKAS CocTaBnisTh ypaBHEHHUS 1. 3aanus HA COCTaBJICHHE
JUCCOLIMAIMS M HOHHBIA |XUMUYECKUX PEaKINH MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOTO OOMEHa C peaKkIuii C y4acTUEM KUCIIOT,
y4acTHEeM OCHOBAaHMU U COJIEH,
HEOPTraHWYECKHUX BEIECTB |yCTAHOBJICHHE U3MEHEHUS
KHCJIOTHOCTH CPEIbI
2. JJaboparopnas padota "Turbl
XUMHUYECKUX peakuui”
3 Pa3nea 3. Ctpoenune u |HMccaenoBars crpoenune u | Konrpoannas padora

CBOMCTBA
HEOPraHU4eCKHX
BeIl[eCTB

CBOMCTBA
HEOPraHu4eCKHX
BeIIeCTB

«CBOHCTBA HEOPraHMYECKHUX
BeLIEeCTB)»
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THNBI OLIEHOYHBIX
MeponpusTHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTpOEHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposats
HEOpraHUYeCKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenknarypa u
Ha3BaHME HEOPTaHUUECKUX
BEILECTB UCXOJIA U3 UX
XUMHYECKON (OPMYIIBI HITU
COCTaBJICHUE XUMUYECKON
(bOpMYyIIBI HCXOIS U3 Ha3BAHHUS
BEIIECTBA 110 MEKyHAPOIHOI
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
J10J11 (Macchl) XUMUYECKOTO
3JIEMEHTA (COeAMHEHNS) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3agaHus 1Mo
KJIaCCU(UKALNN, HOMEHKJIATYPE
XUMHYECKUM (hopmynam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. IIpakTuyeckue 3a1aHus Ha
ONPEAEICHNE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMHYECKOM
CBSI3U U THTIA KPUCTAIUTMYECKON
peleTKu

3.2

OK 01
OK 02

Du3NKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTraHaBIUBaTh
3aBHCUMOCTh (PU3UKO-
XUMHUUYECKHUX CBOUCTB
HEOPraHWYECKUX BELIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAK)KE TUTIA
KPUCTAJUIMYECKOU
pelIeTKH

1. Tect «OcobenHoctu
XUMUYECKHUX CBOMCTB OKCHU/IOB,
KHCIIOT, OCHOBaHU, aM(pOTEpHBIX
TUAPOKCHJIOB U COJIEI.

2. 3agaHusi Ha COCTABJICHUE
YPaBHEHUN XMMHUYECKUX PEAKIUI
C y4acTHeM MPOCTHIX U CIIOKHBIX
HEOpPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJLJIOB U
aM(pOTEepPHBIX DIIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH U aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTAaHUYECKUX
COJIEH, XapaKTEPUIYIOIINX UX
CBOICTBA U CITOCOOBI MOTyUEHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOpETUUECKHE 3a/1aHUs Ha
CBOICTBA U MOJTYYEHUE
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THNBI OLIEHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00yueHust .
MeponpusTHi
HEOPraHMYECKUX BEIIECTB
3.3 | OK 01 Nnentudukanus Uccnenosath 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02  |HeopraHmuyeckux KAueCTBEHHbBIC PEAKLIMM  |3a/IaHUSI 10 COCTABJICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEUIECTB |XMMUYECKUX PEAKIHUMA C y4acTHUEM
HEOpPraHUYECKUX BEILECTB,
UCIIOJIB3YEMBIX ISl KX
UICHTH(DUKAIIH.
2.Jlaboparopnast pabora:
“Unentudukanus
HEOPraHWYECKHUX BEIECTB”

4 Pa3nea 4. Ctpoenue u |HccaegoBats crpoenue u | Konrpoabnnas padora
CBOIICTBA CBOICTBA oprannveckux |«CTpoeHue u cBOicTBA
OPraHMYecKux BelIeCTB OpPraHMYeCKHUX BelecTB»
BeIeCTB

4.1 | OK 01 Knaccudukanus, Knaccudumnuposatsb 1. 3aganus Ha cocTaBieHUE
CTpOECHHE U OpraHHYeCcKHe BEUIeCTBa B |HA3BaHUN OPTaHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEMHEHUI IO TPUBUAIILHOW WIIH
OpPraHMYECKUX BEIIECTB |CTPOECHUEM MEX1yHapO HON
CUCTEMATUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJICHHE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyT
OpraHWYECKHUX BELIECTB
OT/IENbHBIX KJIaCCOB.
3. 3ajauM Ha omnpezeneHue
npocreiimen GopMyIIbl
OpraHUYeCcKON MOJIEKYJIbI, UCXOs
13 3JIEMEHTHOTO cocTana (B %)
42 |OKO01 |CgoiicTBa OprannyecKux | Y CTaHaBIMBATh 1. 3ananus Ha cocTaBlIEHHE
OK 02 |coenuHeHui 3aBHUCUMOCTh (PU3UKO- YpaBHEHUN XUMHUYECKUX peaKlui
OK 04 XUMUYECKUX CBOMCTB C y4acTUEM OPraHUYECKUX

OpTraHU4YCCKUX BCHIECCTB OT
CTPOCHUSA MOJICKYJI

BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOEHHUS.

2. 3agaHusi Ha COCTABJICHUE
YpPaBHEHUN XUMHUYECKUX PEAKIUH,
WJUTFOCTPHUPYIOIINX XUMHUECKHE
CBOICTBA C Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUi U
T€HETUYECKOM CBS3U
OpPraHUYECKHUX BEIECTB Pa3HbIX
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THNBI OLIEHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00yueHust .
MeponpusTHi
KJIACCOB.
3. PacuerHbie 3a1a4yu 110
YPaBHEHUSAM pPEAKLUI C y4acTUEM
OpraHMYECKUX BEIIECTB.
4. JlaboparopHas paboTa
“ITpeBpareHust OpraHu4ecKuX
BEILECTB [IpX HarpeBaHuu"
4.3 | OK 01 |HUnentudukamus Hccnenosathb 1.IIpaKkTuKO-OpUEHTUPOBAHHbIE
OK 02 |opranuueckux BEIIECTB, |KAYECTBEHHBIC PEAKIIMN  |3aJaHHs 10 COCTABICHHUIO
OK 04 |ux 3HauyeHue u OPraHUYeCKHUX XUMHUUYECKUX PEaKIUil C y4acTUEM
MPUMEHEHUE B OBITOBON |COCTUHEHUH OTACNbHBIX |OPTaHUYECKUX BEIECTB, B T.4.
U TIPOU3BOACTBEHHOMN KJIACCOB MCIIOJIb3YEMBIX JJISl UX
JIeATEIIbHOCTH YEJI0OBEKA UACHTUPUKAIUH B ObITY U
IPOMBIIIJIEHHOCTH.
2.JlaGoparopnas padoTa:
“Unentudurarus opraHnIecKux
COETMHEHUH OTAENbHBIX KJIaCCOB™
5 Pazneua 5. XapakrTepu3oBaThb
Kunernueckue u BJIMSIHHE PA3JINYHbIX
TepMoanHAMHUYeckue |paKTopoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX pPeaKuui
XHMHYECKHX peakuui
5 |OKO0l CKOpOCTb XMMMUYECKHUX | XapaKTepU30BaTh IIpakTHKO-OPUEHTUPOBAHHBIE
OK 02  |peakmuil. XUMHUYECKOE |BIMSHUE KOHLIEHTPALIUU  |TEOpPETUYECKHUE 3aJaHMsI Ha
paBHOBECHE pearupymomux BelecTB U |aHaJIu3 (PaKTOpPOB, BIUSIOUIUX Ha
TEMIIEPATypPbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUYECKOMN
XUMHUYECKUX PEaKUi peakuuu. [Ipaktuko-
XapakTepHu3oBaTh OpUEHTUPOBAHHBIE 3a/JaHUS Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEHHEe puHIumna Jle-
KOHIIEHTpauuu Bemects, |IllaTenbe ansg HaxoxaeHUs
peaxkiuu cpeasl U HaIpaBJICHUS CMEILEHUS
TEeMIIEpaTyphl Ha paBHOBECHSI XUMUUECKON PEaKII
CMEIlIeHHEe XUMUYECKOTO |M aHaju3 (JaKTOPOB, BIMSIIOMINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS
6 HccienoBaTh HCTHHHBIE

Paspnen 6. PacTBopsl

PacTBOPBI € 32IaHHBIMH
XapaKTepUCTHKAMU
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THNBI OLIEHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00yueHust .
MeponpusTHi
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyarh UCTUHHBIC 1. 3amaun Ha MPUTOTOBJICHUE
OK 02 pacTBOpHI pacTBOpOB.
2. IIpakTUKO-OpHUEHTUPOBAHHBIE
pacueTHbI€ 3a/laHus Ha
JIUCTIEPCHBIE CUCTEMBI,
UCII0JIb3yEMBbIE B OBITOBOM 1
MIPOU3BOJICTBEHHOU JESITETbHOCTU
YeloBeKa
6.2 | OK 01 UccnenoBanue croiictB |Mccnenoath husmko- JlabopaTtopHnas pabota
OK 04 |pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
UCTHUHHBIX PACTBOPOB

Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue MPUKJIATHOTO MOLYJIsI)

7 Paznen 7. OuenuBath nocJjieacTeus (3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOM U Oyayweil npogeccHOHAIbHOM
MPOM3BOJACTBEHHOI MPOM3BOJACTBEHHOI AesITeIbHOCTH)
JAesITeJIbHOCTH AeSITeIbHOCTH YeJI0BeKa
YeJI0OBeKa ¢ NO3ULUH

IKOJIOTHYECKOH
0e3onacHocTH

OK 01
OK 02
OK 04
OK 07

XuMus B ObITY U
IIPOU3BOJCTBEHHOMN
NEeSITEIbHOCTH YEJI0BEKA

O1eHnBaTh MOCIEACTBUSA
OBLITOBOM U
MPOU3BOJACTBEHHOMN
JIeSITCILHOCTH YSJIOBEKa C
MO3UILUM DKOJIOTHUECKOMN
0e30IMacHOCTH

Keiic (¢ yaerom Oymymieit
npo¢eCCHOHAIBHON
JIeSITEIbHOCTH )

Bo3MoHbBIE TEMBI KEHCOB:

1. [Torennenue kumara u
BBICBOOOK/ICHHE T'a30BbIX
THJIPATOB CO JTHA OKEaHa.

2. Bynyume marepuansl s aBua-
, MAIlIMHO- ¥ TPUOOPOCTPOECHHUS.
3. HoBble maTepuansl ais
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENapaToB
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5. ®OHJbI OHEHOYHBLIX CPEJACTB

2 cemecTp o0y4yenusi. PopMa NpPOMeKYyTOUHON ATTECTAIMH —
«AnddepeHUMPOBAHHBIN 3a4€T»

Bompocsr 115t moarotoBku Kk 1udpepeHmpoBaHHOMY 3a4eTy 0 MpeaMeTy « XuMus
METaJUIOB»

Opranundeckas xumusi. Teopusi CTpoeHHe opraHndeckux BemiecTs A.M. bytieposa
[IpupoaHBIC HCTOYHUKH YTIIEBOIOPOJIOB

AJIKaHBI

HenpenenbHble yTriieBoI0POIHL.

ApeHnsl

Crouptsl. @eHon

['eHeTnyeckast CBSI3b OPTAHUYECKUX COCAUHEHUN
Anbaernapl

. KapOoHOBBIE KUCTIOTHI.

10 Crnoxusie 3¢upsl. XKupsl

11.VYraesonsl

12. A3otocoaepkaliue OpraHnuecKue CoeaMHEHUsI.
13.OcHOBHBIE MOHATHS U 3aKOHBI XUMHUU

14. TICXD u IICXD ]I 1 MenneneeBa

15.Tumnbl XUMUYECKHUX CBA3EH, KPUCTALTUYECKUE PEIICTKU
16.Knaccudukamms XMMAYECKUX peaKIuii

17.TO]1

18.T'unpomm3 coneit. OBP

19.Knaccudukanuss HeOpraHMIECKUX BEIIESCTB
20.MeTaibl, OKCH/IBI

21.Cnoco0sI momyueHus MetamioB. Kopposus
22.Kucnotsl, ocHoBanust. Conu

23.I'eneTnyeckast CBs3b HEOPTAHUYECKUX BEIIECTB
24 .Pemienne pacyETHBIX 3a71a4.

oCoNOOR~ODE

OneHka WHAVMBUIYATBHBIX 00pa30BaTENbHBIX JOCTHXKEHUW IO pe3yJbTaram
MPOMEKYTOUHOW AaTTECTAIlMM TMPOU3BOJUTCS B COOTBETCTBUU C YHUBEpPCAIbLHOU
IKAJIOM
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IIpouent KauyecTBeHHAas1 OlIeHKA HHAUBUAYAJIbHBIX
pe3yJbTATHBHOCTH 00pa3oBaTeJbHBIX JOCTHKEHUI
(mpaBUJIBLHBIX OTBETOB) 0as1 (oTMeTKa) BepOaJIbHBIN aHAJIOT
90 + 100 5 OTJIUYHO
80 + 89 4 XOpOIIIO
70+79 3 YJOBJICTBOPUTEIHHO
menee 70 2 HEYJOBJIETBOPUTEIBHO

Kpurepnn oneHku:

— 90 + 100% (5 6ayoB) mpucBauBaeTcsi 00y4arOIIEMyCs, €CIIM OH MOJHOCTHIO
BBITIOJTHIII 33JJaHIe SK3aMEHAIIMOHHOTO OMIieTa: Aajl MpaBUIbHBIC OTBETHI HAa BCE
BOIIPOCHI M PELInII BCE 3aJa4H;

— 80 = 89% (4 Oamna) mpucBamBaeTcs OOYYaIOIIEMYCs, €CIU OH IOJHOCTBHIO
BBITIOJIHAJT OJIHO TPAKTHYECKOE 3aJaHuE JK3aMEHAIMOHHOro Ouiiera W jJal
MpaBUIBHBIM OTBET HA TEOPETUYECKUNA BOIPOC, JUOO BBHITIOJHUI JBa
MPAKTUYECKUX 3aJIaHUs, HO HE CMOT IMPAaBUJILHO OTBETHTh HA TCOPETUUCCKUUN
BOTIPOC;

— 70 =79 % (3 Gamna) mpucBaumBaeTcsi oOydYarolmeMycsl, €Clid OH TOJHOCTBIO
BBITIOJTHIJI OJTHO MPAKTUYECKOE 3a/IaHNe SK3aMEHAIIMOHHOTO OMIeTa M IOy CTHI
CYILIECTBEHHbIE OIMUOKH MPU OTBETE HA TEOPETUUECKUI BOMPOC;

— wmeHee 70% (2 Oamna) mpucBaMBaeTcs OOydYaromIeMycsl, €Clii OH HE CMOT
BBITIOJIHUTD HUA OJTHOTO MPAKTUYECKOTr0 3aaHUs YK3aMEHAIIMOHHOTO OUjIeTa.
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6. ATAIITALIMSI PABOYEN TPOTPAMMUBI JIJISI JINI] C
OTPAHMYEHHBIMU BO3MOKHOCTSIMHU 30POBbBSI (OB3)

AJnantupoBaHHasi MporpaMma paspadaThiBaeTCs MPU HATWYUU 3asIBJICHUS CO CTOPOHBI
oOyyaromierocs (poauTeNei, 3aKOHHBIX MPEICTABUTENEH) U MEIUIIMHCKUX TMOKa3aHUN
(peKOMEHIalUsSIMH  TICUXO0JIOT'0-MEIUKO-TIEIarOTHYECKON KoMHUCcCHH). JIJisi MHBaIMI0B
aJlanTHpoOBaHHas oOpa3oBaTeiibHAs MporpaMma pa3padaTbiBaeTCsi B COOTBETCTBHH C
WHIMBU Ty JIbBHON IPOrpaMMOi peabIUTallUu.

27





