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1. OBILIASI XAPAKTEPUCTUKA PABOYEM ITPOI' PAMMEBI
OBILIEOBPA3ZOBATEJIbHOM JUCIUTIIIMHBI « XUMU ST»

1.1. MecTo AUCHUIUVIMHBI B CTPYKType OCHOBHOIi mpodeccHoHaATbHOMI
o0pa3oBaTeIbHOI MPOrpaMMbl

OO01eo0pazoBaTenbHas AUCHMILUIMHA «XUMUSD» U3y4daeTcs Ha 0a30BOM YpOBHE B
o01eo0pa3oBaTebHOM IUKIE Y4YeOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOMI
00pa30BaTeNpbHOM MPOrpaMMbl YKPYNMHEHHBIX Tpynn crneuuaidbHoctu  15.02.19
CBapo4HO€ MTPOU3BOCTBO.

1.2. Heau u mu1aHupyemble pe3yJbTAaThl 0CBOCHUS JUCITUIITIHHBI

1.2.1. Heau 1 3aga4y JTUCHUATLIMHBI

®opMUpOBaHUE Yy CTYACHTOB MPEJACTABICHUS O XUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa KaK OCHOBBI TPUHATHS PEIICHUN B )KH3HEHHBIX U
MPOU3BOICTBEHHBIX CUTYALUSIX, OTBETCTBEHHOI'O MTOBEEHUS B IPUPOTHOM Cpeie.

3axauyu AUCUMILIUHBI:

1) copmMupoBaTh NOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKArOILIEH cpelie, LEJIOCTHOM HAYYHOW KapTUHBI MHUpA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBJIATH (HOPMYJBI HEOPTaHHMUECKUX W OPTraHuYeCKUX
BCIIECTB, YPABHEHUS XUMUYCCKUX PEAKIIUN, OOBSICHITH UX CMBICI, HHTEPIIPETUPOBATh
pe3yabTaThl XUMHUECKHUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIIMX  XUMHYCCKHX
AKCTICPUMEHTAJIBHBIX UCCIIEIOBAHUH C COOII0OICHHEM MPaBUI 0€301acHOTO 0OpaIeHUs
C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(OpPMAIUMI0O XMMHUYECKOTO XapakTepa u3
Pa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBHUS CBOCH NEATEIbHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;

6) chopMuUpOBaTh MOHMMAHWE 3HAYUMOCTU AOCTHKCHHA XUMHUYECKOW HAYKH U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U IPOM3BOACTBEHHOM cep.



1.2.2. Il;ianupyemMble pe3y/ibTaThbl 0CBOEHH 001e00pa3oBaTe/bHON JucUMILVINHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

- YCTAHaBJIMBATb CyHICCTBCHHI:Iﬁ IMpU3HaK W
OCHOBaHUSl [UIsl CPaBHEHHUS, KIacCU(DUKAIMU H
0000MIeHHS;

- OmpelneNsTh IeNu JAeSTeIbHOCTH,
mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUSA,
- BBISBJIATH 3aKOHOMEPHOCTH M TMPOTUBOPEUHS B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh, OIICHIBATh
COOTBETCTBHE PE3yJbTAaTOB IICJISIM, OIICHHBAThH
PUCKHU HOCJ’ICI[CTBH?I JACATCIIbHOCTH,

3aJaBaTb

Koa n ILnanupyemsble pe3yJbTAThl 0CBOCHHS U CHHILINHBI
HAUMEHOBaHU
e
¢popmupyembi Oo6ume JucuunimHapHble
X

KOMIIeTeH I

OK 0I. B yacTH Tpy/10BOro BOCIIUTAHUS: - BIQJETh CHCTEMOM XMMHUYECKMX 3HaHMH, KOTOpas  BKJIOYAeT:

Br16upath - TOTOBHOCTb K TpYyIdy, OCO3HaHHME LIEHHOCTH | OCHOBOIOJAralolie NOHATHUA (XUMHYECKUH B3JEMEHT, aTOM, 3JIEKTPOHHAas

CIOCOOBI MacTepcTBa, TPYA0I00UE; o0oJI0uKa aroma, s-, p-, d-3JEKTPOHHbIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa,

pelleHus 3a1a4 | - TOTOBHOCTb K  aKTHBHOM  J€SATEJIbHOCTH | BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHMCIEHHS, XUMHUYECKas

npodeccCUOoHa | TEXHOJOTHYECKOW U COLMANIbHOM HAPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHas Macca, MOJISIPHBIM 0OBEM, YIJIEpOJHBIN CKelerT,

BHOM CMOCOOHOCTh ~WMHUIIMHUPOBATh, IUIAHUPOBATH | | (QYHKIMOHAIbHAS TPYINIA, PaJUKall, HU30MEpHs, N30MEphl, TOMOJIOTUIECKUN

NESTENbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO I€ATEIIBHOCTD; | PSA, TOMOJIOTH, YIJIEBOAOPOAbIL, KUCIOPO/I- U a30TCOJEpPIKALINE COSAUHEHUS,

IIPUMEHUTENBH | - HMHTEpeC K pa3INYHbIM chepam | OMOJIOTMYECKN aKTUBHBIE BellecTBa (YIJIEBOJbI, >KUPBI, OEIKH), MOHOMEp,

0 K Pa3JInYHbIM | POQecCHOHATbHOMN e TETbHOCTH, MIOJINMEP, CTPYKTYPHOE  3BE€HO, BBICOKOMOJIEKYJISIPHBIE — COEIMHEHUS,

KOHTEKCTaM OBiajeHne  YHMBEPCAJIBLHBIMH  YYeOHBIMM | KPUCTAJUIMUECKAs PELIETKA, TUIbI XMMHMUYECKHUX peakUuil (OKUCIUTEIHHO-
NMO3HABATEJIbHBIMHU AeHCTBUAMM: BOCCTAHOBUTEIIbHBIE, 3K30-U 3HJOTEPMUYECKHE, PEaKIIMM HOHHOTO 0OMEHa),
a) 6azoBble JIOTHYeCKHe NelCTBUS: pacTBOp, JIEKTPOIUTHI, HEAIEKTPOJIUTHI, FNEKTPOIUTHYECKAS AUCCOLUAINS,
- CaMOCTOSITEIILHO (bopMynMpoBaTh U | OKUCIINTENb, BOCCTAHOBUTEID, CKOPOCTh XMMHUECKON PEAKIIMU, XUMHUUECKOE
aKTyaJqu3upoBaTh IMpoOJeMy, paccMaTpuBaThb €€ | paBHOBECHE), TEOPUM U 3aKOHBl (T€Opus XHMHUYECKOTO CTPOEHUs
BCECTOPOHHE} opranuueckux BemecTs A.M. bByriepoBa, Teopus 3IEKTPOIUTHYECKON

aucconuanuu, nepuoandeckuil 3axkon [[.1. Menneneesa, 3aK0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3BIK XUMHHU, (DAKTOIOTHUYECKUE
CBEJICHHUS O CBOMCTBAX, COCTABE, MOJIYYEHUU M O€30M1aCHOM HCIOJIb30BaHUU
BOXHEUIIMX HEOPraHMYeCKMX W OPraHMYEeCKUX BEIIECTB B OBITY U
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;

- YMETb BBIIBIISITH XapaKTE€pHbIE NPU3HAKM U B3aUMOCBSI3b HM3YUEHHBIX
HOHﬂTHfI, IMPUMCHATH COOTBETCTBYIOIIMEC IMOHATHA ITPH OITMCAHHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKMX M OPraHWYECKUX BELIECTB U UX IPEBpAILECHUM;
BBISIBJIATD B3alMOCB3b XUMHUYCCKUX 3HAHUH C IIOHATUAMU n
NPCACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX MPCAMCTOB,




- pa3BUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELICHUU
KU3HEHHBIX TIPOOIIeM

0) 0a3oBblIe HCCJIeA0BaTEIbCKHE HeHCTBUS:

- BJIaJIETh HABBIKAMHU YIEOHO-MCCIIEA0BATEIHCKON U
MIPOEKTHOM JIE€ATEIbHOCTH, HaBbIKAMH pa3pelICHUs
pooem;

- BBUIBJISITh NPUYMHHO-CIICICTBEHHBIE CBS3U U
aKTyaJIM3UpOBATh 3a/1auy, BBIIBUTATh THUIIOTE3Y €€
peuieHus, HaxOJIUTh apryMeHTBI JUTSL
JIOKa3aTelIbcTBa CBOUX YTBEPXKICHUM, 3a7aBaTh
rapamMeTpbl U KpUTEPUU PELLICHNUS;

- AQHAJIM3UPOBATH TOJYYEHHBIE B XOJE PEIICHUS
3a/laud  pe3ysbTaThbl, KPUTUYECKH OLEHUBATh MX
JIOCTOBEPHOCTh, TPOTHO3MPOBATH HM3MEHECHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B MMO3HABATEIBHYIO U
MIPAKTUYECKYIO0 00JIaCTH KU3HEEATEIILHOCTH;

- yMETh UHTErPUPOBATh 3HAHMUS U3 PaA3HBIX
MPeAMETHBIX 00JIacTeH;

- BBIIBUIaTb  HOBBIE  HJIEH,
OpUTHHAJILHBIC TTOXO/IbI U PEIICHUS;
- CIIOCOOHOCTD UX MCIIOJIb30BAHMUS B
ITO3HABATEJILHON U COLMAIBHOM IPAKTUKE

npeajaraTtb

- yYMETh HCIIOJIb30BaTh HAMMEHOBAHMUS  XUMHUYECKHX COEIUHECHHU
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOW M NPUKIAAHOW XHMUUA U
TpUBHAJIbHBIC Ha3BAaHUS BAKHEHUIIUX BEIIECTB (3TUJICH, alleTUIICH, TJIMIEPUH,
¢benon, Qopmanprerun, YKCycHas KHCIOTAa, TJMIMH, YrapHbId —ras,
YIJIEKHUCIIBIN a3, aMMHaK, raiieHasl U3BeCThb, HEralleHas U3BeCThb, [IUThEBast
cola M APYrux), COCTaBIATH (POPMYJIbI HEOPraHHMUECKUX M OPTaHUYECKUX
BELIECTB, YPABHEHMSI XUMHUYECKHX peakluil, OOBACHATb UX CMBICI;
IIOITBEPK1aTh XapaKTepHbIE XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3aMHUCSIMU YPABHEHHI XUMHUYECKUX
pEeaKuunii;

- YMETh YCTaHABIMBATh NPUHAIJICKHOCTh W3YYEHHBIX HEOPTaHMYECKUX U
OpPraHMYECKUX BEILECTB K OMPEEIIEHHBIM KJIaccaM M IpylaM COEAMHEHUH,
XapaKTEepU30BaTh UX COCTAB W BAXXHEHIIME CBOWCTBA; ONPENENATb BHJIbI
XUMHUYECKUX CBSI3eH (KOBaJIEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHAs),
TUIBI KPUCTATUIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMHUECKUE
peakuuu;

- chopMupoBaTh MpEACTABICHUS: O XHUMHUYECKOH COCTaBIsIOLIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpA, POJM XUMHHM B TIO3HAHUM SIBICHUN
IpUpoAbl, B (OPMHPOBAHUM MBIIIJIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOMN /ISl PEeLIeHNs MPAKTUUYECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3JI0pPOBBIO U
MIPUPOIHOM CpEJIE;

- YMeThb NPOBOJUTH pacueThl MO XUMUYECKUM (OpMyslaM U ypaBHEHUSIM
XUMHUYECKMX  pEakUuil C HCHOJb30BaHMEM  (U3MYECKUX  BEJIMYHH,
XapaKTEepU3YIOIIUX BEIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOopManbHbIE YCJIOBHUS) Ta30B, KOJIMYECTBAa BEIIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMHMUYECKHE 3HAHUS JUIsl NPUHATHS PEIIeHUNH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BENIECTBAMM U UX IPUMEHEHHEM

OK 02.
Hcnoab3oBaTh
COBPEMEHHBIE
cpencTBa
IIOMCKa,
aHanu3a u

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUSA:

- c(OpPMHUPOBAHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOIIECTBEHHON MpaKTUKU,
OCHOBaHHOTO Ha Juasnore KYJIbTYP,

- YMETb [IJIaHUPOBATh U BBINIOJIHATh XMMUUECKUI SKCIIEPUMEHT (IIPEBPALLECHUS
OpPraHWYECKHX BEIIECTB IPU HArPEBAHUH, TIOJIYUEHHUE STUIICHA U U3yYEHUE €TO
CBONMCTB, KAauUECTBCHHbIC DPEAKUHMHM HA aJbJACTHUIbI, KpaxMall, YKCYCHYIO
KHCIIOTY; JIeHaTypalusi OeJIKOB IIpU HAarpeBaHUU, LIBETHHIE peaKluu OEIKOB;
MIPOBOJIUTH PEAKIIMU HOHHOTO OOMEHA, ONPEAEIATh CPEAY BOAHBIX paCTBOPOB,
KaueCTBEHHbIE pPEaKIMM Ha cynbdar-, KapOOHAT- M XJOPUA-aHUOHBI, Ha




MHTEpIIpETaln
1 uH(popMauu
u
UH(pOPMALNOH
HBIC
TEXHOJIOTUU
ISt
BBITIOJIHEHUS
3amaq
npodeccruoHan
BHOU
JeSTeTbHOCTH

CHOCOOCTBYIOIIETO OCO3HAHMIO CBOEr0 MecCTa B
MIOJIMKYJIbTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M UYUTATEIbCKON
KYJIbTYpPbl KaK CpEICTBAa B3aUMOIECHCTBUS MEXIY
JIIOZIbMHU U IIO3HAHUS MUPA;

- OCO3HAHME ILEHHOCTH HAY4YHOW JEATEIIBHOCTH,

TOTOBHOCTh  OCYHIIECTBIIATh  MPOEKTHYIO U
HCCIIEIOBATENBCKYIO JIeATETbHOCTh
WHIUBUAYAIBHO U B TPYIIIE;

OBjianeHue  yHHBEPCAJIbHBIMH  y4eOHBIMH

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) pabora ¢ uHdopmanmeii:

- BJaJIeTh HAaBBIKAMU MOJY4YeHHs] WHPOPMALUU U3
WCTOYHUKOB pPa3HbIX THUIIOB, CaMOCTOSITEIIBHO
OCYILIECTBIAThH MOUCK, aHAJIU3, CUCTEMATHU3AINIO U
WHTEPIPETAINIO HHPOPMAIIMH Pa3IMYHBIX BUIOB U
dbopM mpescTaBiIeHUS;

- CO3/1aBaTh TEKCTHI B Pa3jUYHBIX (dopmarax cC
y4eTOM Ha3HauYeHWs: HHPOpMAlUM U IIEJIEBOU
ayTUTOPUH, BBIOMpass ONTUMANbHYIO  GdopMy
MIPEACTABICHUS U BU3YyaTU3allHH;

- OLEHUBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTh
nHpopManuu, €€ COOTBETCTBHE TIPABOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaMm;

- HCMOJB30BaTh CPEACTBA WH(OOPMAIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHA B pEIICHUHU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  337ad C  COOMIOJeHUEM
TpeOOBaHUMN IPrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTUEHBI, PecypcocOepekeHus, TMpPaBOBBIX U
OTUYECKUX  HOPM, HOpPM  HWHOOPMAIMOHHOU
0E30IMaCHOCTH;

KaTMOH aMMOHHUSL; PEIlIaTh HKCIIEPUMEHTAJIbHbIE 3a/1a4u 10 TemaM "Metamibl"
u "Hemertannsl") B COOTBETCTBMU C NMPaBUIAMU TEXHUKU 0€30MaCHOCTH TPHU
oOpallleHuu ¢ BElIeCTBAMU U JTaOOPaTOPHBIM 000pyA0BaHUEM; [IPEICTABIATh
pe3yNbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (GopMe 3alucH YpaBHEHHMA
COOTBETCTBYIOIIMX peaKIHil U (OpMYyIHpPOBaTH BHIBOJBI Ha OCHOBE 3THUX
pe3yJIbTaTOB;

- YMETb aHaJIU3UPOBATh XUMHUYECKYIO0 HH(POPMAIHIO, TOTYYaeMYIO U3 Pa3HbIX
HMCTOYHUKOB (CpeACTB MaccoBOU nHpopmanmu, ceTh IHTepHET U apyrue);

- BJIaJIeTh OCHOBHBIMHU METO/IaMU Hay4YHOTO [TO3HAHUS BEIIECTB U XUMUYECKHIX
sIBJICHUH (HaOJI0/IeHHEe, U3MEPEHHE, IKCIIEPUMEHT, MOCIIMPOBAHNUE);

- YMEThb NHPOBOJAUTH pacueThl MO XUMHUYECKHUM GopMylaM U ypaBHEHUSIM
XUMHYECKHX  PEaKIUi C  HUCHOJb30BaHWEM  (DHU3MYECKHX  BEIUYHH,
XapaKTepPU3YIOIIUX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: MAacchl, 00beMa
(HOpMaJibHBIE YCJIOBUSI) TIa30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMHYECKHUE 3HAHUSA [UIsl MPUHATUS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEIIECTBAMH U MX IPUMEHEHHUEM




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

OK 04.
DddexkTrrHO
B3aUMO/JICHCTBO
BaTh U
paboTaTh B
KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSTEIILHOCTH U CaMOOIIPE/ICIICHHIO;
-OBJIa/ICHNE HaBbIKaMU y4eOHo-
HCCIIEIOBATENILCKOM, MPOEKTHOM M COLMAIbHOMN
JIeITEIILHOCTH;

Osiaaaenue YHHBepPCAJbHBIMU
KOMMYHUKATHUBHBIMU /IeHiCTBUAMM:

I) COBMeCTHAasI 1eSITeJIbHOCTD:

- TMOHMMAaTh M HCHOJb30BAaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

- MPUHUMATH II€JIM COBMECTHOHM JIESITEIbHOCTH,
OpraHU30BBIBATh U KOOPJAMHHUPOBATH JCUCTBHS IO
€¢ JOCTIDKCHHMIO: COCTaBJIATh ILIAH JICHCTBHIA,
pacripenenaTb pojiu ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBAaTH W BBHIMOJHATH paboOTy B

YCIIOBUAX pCajIbHOIO, BUPTYaAJIbHOI'O u
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
-  OCYHICCTBIATH IMO3UTUBHOC CTPATCTHYCCKOC

MOBEJICHUE B PA3JIMYHBIX CUTYalUsIX, MPOSBIATH
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUITHATHBHBIM
OBJaieHHe YHUBEPCATbHBIMHU PeryJasiTUBHbIMH
AefCTBUSIMU:

1) NpUHATHE ce0s M APYTUX JI0eH:

- IPUHUMATh MOTHUBBI M apTyMEHTBI IPYTUX JTFOICH
MIPU aHAJIM3€ PE3yJIbTAaTOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO M MPABO JIPYTUX JIOACH
Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C
MO3UIIMH JIPYTOro YeJI0BEKa;

- YMETb [IJIaHUPOBATh U BBIIOJIHATH XMMUUYECKUI SKCIIEPUMEHT (IIPEBPALLECHUS
OpPraHUYECKUX BEILECTB IIPU HarpeBaHUH, IOJIYUECHUE ITUIICHA U U3YYEHHUE €ro
CBOMCTB, KAaUECTBEHHbIC pEAKUMHU Ha aJbACTUABl, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JA€HaTypauus OeJIKOB IPU HarpeBaHUU, LIBETHbIC PEaKIMU OENIKOB;
MIPOBOJIUTH PEAKIIMU HOHHOTO OOMEHA, ONPEAEISATh CPEAY BOAHBIX PAaCTBOPOB,
KayecTBEHHbIE peakUuu Ha cyibdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelliaTh 3KCIepUMEHTAJIbHBIE 33]Ja4ul 110 TeMaM "Metaibl"
u "Hemertannsl") B COOTBETCTBUU C IMPaBUIAMU TEXHUKU 0€30MaCHOCTU NPHU
o0pallleHNH C BEIECTBAMHU U J1a00OPATOPHBIM 000py10BaHUEM; IIPEICTABIAT
pe3yabTaThl XUMHYECKOTO SKCIIEpUMEHTa B (OopMe 3alucu ypaBHEHHH
COOTBETCTBYIOILIUX pPEAaKIU U (OpMYyIUpOBaTh BHIBOJBI Ha OCHOBE ATHX
pe3yabTaToB




OK 07.
ConeiicTBOBaThH
COXPaHCHHIO
OKpYy>Karolen
cpensl,
pecypcochepex
CHHIO,
MIPUMCHSITh
3HaHHUA 00
W3MCHCHHUU
KIIUMara,
MIPUHIUITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BbIUATHBIX
CUTYaIUsIX

B o0/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- ¢(hOpMUPOBAHHOCTH SKOJIOTUYECKOH KYJIBTYPHI,
[MIOHUMAaHUE BIIMSHUS COLUAIbHO-3KOHOMHYECKHUX
IIPOLIECCOB  HA  COCTOSIHUE  INPUPOJHOM U
COLIMAJILHOW  Cpellbl, OCO3HAHHME TIJI0OATBLHOTO
XapakTepa dKOJOTHIECKUX MPOOIIeM;

- IJJAHUPOBAaHUE M OCYILIECTBICHUE JEUCTBUU B
OKpYJKalollled Cpele Ha OCHOBE 3HAaHWs Lieled
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMPUATUE ACHCTBUI, IPUHOCIIIUX BPEL
OKpY’Karolllel Cpeje;

- yYMEHUE [POrHO3MpOBaTh HEOJIArONpUATHBIE
9KOJIOTUYECKHE IOCJIEICTBUS MPEIIPUHUMAEMBbIX
JENCTBUMN, IPEAOTBPALLATh UX;

- pacimpeHue OmbITa
9KOJIOTMUYECKOI HalpaBIEHHOCTH;
- OBJIaACHUEC HaBbIKaMH y‘Ie6HO—I/ICCHCHOB&TCHLCKOﬁ,
HpOGKTHOﬁ n COHHaHLHOﬁ ACATCIIbHOCTH,

ACATCIIBHOCTH

- chopMupoBaTh MpEACTABICHUS: O XHUMHUYECKOH COCTaBISIOLIEH
eCTeCTBeHHOHay‘-IHOﬁ KapTUHbI MHUpa, POJM XUMHHU B IMO3HAHUU SIBJICHUU
OpUpoAbl, B (OPMHPOBAHHHM MBIIIICHUS U KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOM /ISl PELICHUS MPAKTUIECKUX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOULIEHHSI K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEJE;

- yMeTh cOOJI0[aTh MpaBujia KOJOTUYECKH 11eJIeCO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOH AESATEIHLHOCTH B LIEISIX COXPAHCHHSI CBOETO 3JI0OPOBBS U
OKpYKarollled MPHUPOJHOIN cpeibl; YYUTHIBATH OMACHOCTh BO3ACHCTBHS Ha
JKMBBIC OpraHW3Mbl ONPCACICHHLIX BCHICCTB, ITOHHWMAA CMBICII IMOKA3aTCIIA
MpeiebHON JOMYCTUMOM KOHIIEHTPAIHH

1.3. PexomeHnayeMoe KOJIM4YECTBO YaCOB HA OCBOEHHE NIPOrPAMMBbI JUCHUIIIHHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku o0ydaroiierocsi 72 yaca, B TOM 4YHCJIE:
TEOPETUYECKOr0 00y4YeHus: 36 4acoB
MPAKTUYECKUX 3aHATUN 32 4acoB
caMoCTOsITelIbHAs BHEAayIuTOpHas padora 4 yaca
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2. CTPYKTYPA U COJIEPXKAHME OBIIIEOEPA30BATEJIBHOM

JUCLHATTVIMHBI « XMW S»

2.1. O0beM TMCHHUILVIMHBI U BUABI Y4eOHO# padoThl

Oovem uacoe

Bup yueOHoi paGoThI 1 cemecmp 2 cemecmp
MakcumasibHasi yueOHasi Harpy3Ka (Bcero) 36 36
Oobs3aTenbHaAA ayIMTOPHAS yueOHast 34 34
Harpyska (Bcero)

B TOM YHCJIE:

JICKLIUU 18 18
IIPAKTUYECKNE 3aHATHUS 16 16
Dopmbl NPOMENCYMOUHOU ammecmayuu Juggepenyu-

POBAHHDLU
3ayem
CaMocrosiTe/IbHAA BHEAYAUTOPHAA y4eOHas 2 2
Harpyska (Bcero)
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2.2. TemaTU4YeCKHUIl IUVIAH U COAEPKAHNE TUCIUTLINHBI

Yposenw
HaumenoBanue Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHble U MPaKTHYeCKHe padoThl, CAMOCTOATEIbHAS Oo0bem
pa3/iesioB U TeM padora o0y4aromuxcs, KypcoBasi padot (IIPOeKT) (eciu npedycmompensl) 4acoB oce;)lenu
1 2 3 4
Paznean 1. Oprannyeckasi XuMHsl 34
Tema 1.1. Coaeprxkanue y4eOHOI0 MaTepuaJa 2
OcHoBHbIE IOHATHS | 1 [Ipenmer opranndeckord Xumuu. IIpuponHble, HCKYCCTBEHHBIE M CHHTETHYECKHE OpPraHUYECKUE 2 1
OpraHn4yecKoi BemiecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMU. Teopusi CTpOeHUs OpraHUuYeCKUx
XHMHUM U Teopust coequHeHnii A.M. bytnepoBa. OCHOBHbIE MOJIOKEHUS TEOPHUH XMMHUYECKOTO CTpoeHus. M3omepus u
CTpOeHus n3oMepbl. XUMHU4YecKrue (GOopMyiasl U MOJCIH MOJCKYJl B opraHuveckoid xumuu. Kimaccupuxamms
OpraHuvyecKux opraHnueckux BemiecTB. Kiaccudukaiusi BelecTB MO CTPOCHUIO YIIEPOAHOTO CKeJIeTa W HAIUYHUIO
coeMHeHU ¢byHKIMOHANBHBIX rpymil. ['omonoru u romosnorusi. Hayana sHomenknaryper IUPAC. Knaccudukanums
peakuuii B oOpraHmyeckoid xumuu. Peakuuu npucoenuHeHus (TUAPUPOBAHUSA, TaJOTCHUPOBAHUS,
TUAPOTAIOTCHUPOBAHMUSI, TUAPATALIAN). Peaxiun OTILETICHUS (meruapupoBaHus,
JeTUIporaoreHupoBanus, Aeruapataiun). Peakuuu 3amenienus. Peakiyu nusoMepu3anuu.
IpakTHyecKoe 3aHATHE 2 1
[TpoBepka 3HaHu# oOyvaronuxcs mo Teme 1.1. 3HaHME OCHOBHBIX TOJIOKEHUN Teopun bytiepoBa, ymeHHe
MOCTPOEHHUSI YTIIEPOJIHBIX CKEJIETOB Ha MPUMEPE MPOCTHIX YIJIEBOJOPOJIOB M HMX IMPOU3BOJHBIX. YMEHHUE
OTIPEJIEIATh TUTIBI THOPUIU3AIIMN aTOMOB YIJIEpPO/ia, HATMYUE M- U CUTMa- CBSI3€HM B CTPYKTYpHOM dopmyre
OpPraHUYEeCKOr0 BEIECTBA.
Tema 1.2. Conep:xaHue yueOHOro MaTepuaJa 10
Yruesonopoas U ux | 1 AnkaHbl. AJTKaHbI: TOMOJIOTUUECKHH Psijl, U30MEPUSI 1 HOMEHKJIATypa aJKaHOB. XMMUYECKHUE CBOMCTBA 4 1
NPUPOAHbIE aJIKaHOB (M€TaHa, 3TaHa): TOPEHHeE, 3aMellleHue, pa3JIoKeHue, neruapuponanue. [IpumeHeHne akaHoB
HCTOYHUKH Ha OCHOBE CBOMCTB. [Ipo1iecchl MpOMBINITIEHHON epepadoTKu HeTH: KpeKUHT, puopMuHT. OKTaHOBOE
YiC/I0 OEH3WHOB M LETAHOBOE YHUCIIO JTU3ENIbHOro TominBa. KokcoXxuMuyeckoe MpOU3BOJCTBO U €ro
MPOYKIIHSL.
Pemenne skciepuMeHTATBHBIX 33724
2 AJKeHBbl. DTUJIEH, €ro MoJlyueHue (JIeruIpupoBaHUEM 5TaHa, JENOoJIMMEpH3aluell MOJMATUIICHA). 1
I'omonoruueckuii psz, ©30Mepusi, HOMEHKJIATypa alKEHOB. XMMHUYECKHE CBOMCTBA 3TUJICHA: TOPEHHUE,
KadyeCTBeHHBbIC peakinuu (obecuBeunBaHWE OpOMHON BOJBI M pacTBOpa IEpMaHraHaTa KaJlus), 4

ruaparanus, nmoJJnMepu3arus. HpI/IMCHCHI/IC ATUJICHA HA OCHOBE CBOMCTB. I[I/ICHBI H Kay4yKH. Ilonsarue
0 JJUCHAaX KaK YIrjieBoaopoaax C ABYMs ﬂBOﬁHBIMH CBA3sSIMHU. COHpSI)KeHHI)Ie JHUCHBI. XuMudeckue
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cBoiicTBa OyTaaueHa-1,3 u nzonpeHa: obeciBeunBaHNe OPOMHOI BOJBI U MOJUMEPU3ALUS B KaydyKH.
HarypanbHblii U cuHTeTHYECKHE Kaydykd. Pe3umHa. AJkuHBI. AueTwieH. XHUMUYECKHE CBOMCTBA
alleTUIICHA: TOpeHHe, 00eCBEYMBaHNE OPOMHOM BOJIbI, IPUCOCTUHEHUE XJIOPOBOIOPOIA U THIPATALIHSL.
[IpumeHeHue aneTiiIeHa Ha OCHOBE CBOMCTB. MeXKJ1accoBasi U30MEpHs C ajKaJueHaMH.

Apenbl. benson. Xumuueckue cBoiicTBa OeH30J1a: TOPEHUE, peaKUK 3aMeleHHs (raJoreHupOBaHue,
HutpoBanue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpa

KTHYCCKHE 3aHATUSA

—_—

[IpenenpHble yrieBoopobl. AJIKaHbl. XMMHUYECKUE U (PU3NYECKHE CBOMCTBA, OJYYCHHUE.

HenpeﬂeanHe Yri€BOAOPOJAbl, XUMUYCCKUE U (bI/ISI/I‘IeCKI/Ie CBOﬁCTBa, IMMOJIYYCHHUC.

ApoMaTudecKkue yriieBOAOPOIbI Ha puMepe OCH30J1a M €r0 MPOCTEUIITNX TOMOJIOTOB. XUMHUYECKUE U
(dbu3nyecKkre CBOMCTBA, MOTyYEHUE.

Tema 1.3.
Kucaopoacoaep:axann
e OpraHnvyecKue
COeIMHEHHUS

Coaep:xaHue yueOHOro MaTepuaJia

R

1.

Cnuprsl. [Tonyuenue 3TaHoa OpOXKEHHUEM IUIFOKO3bI U MIIpaTaleil 3TuieHa. [ uapokcuiabpHas rpynmna
Kak (yHkuuoHanpHas. [loHsATHE O mNpeAenbHBIX OJHOATOMHBIX CIHUPTAX. XHUMHUYECKHE CBOMCTBA
3TaHOJIA: B3aUMOJICHCTBHE C HATpUEM, OOpa30BaHUE NPOCTBIX U CIOXKHBIX I(PHUPOB, OKUCIECHUE B
anpreruy. IIpuMmeHeHue »TaHOJIa HAa OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro IOCIEJICTBUS U
npenynpexaeHue. [nneprH Kak npeacTaBUTeNlb MHOTOATOMHBIX cIMpTOB. KauecTBeHHas peakuys Ha
MHOI0aroMHble crupThl. IIpumenenue riounepuna. @enos. Ou3znyeckue M XMMHUYECKHE CBOMCTBA
¢deHona. BzaumHoe BIMsSHUE aTOMOB B MoJIeKyJe (eHoa: B3auMOAEHCTBIE C THAPOKCUIOM HATPHs U
a30THOM KucnoTol. [Ipumenenune heHosa Ha OCHOBE €ro CBOWCTBA

Anpnerunpl. [lonstue 06 anpaerngax. AnabaerugHas rpymnmna kak QyHKUuoHandbHas. Dopmanbiaerua u
€ro CBOMCTBA: OKUCIIEHHE B COOTBETCTBYIOIIYIO KHUCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMM CIUPT.
[Tonmy4yeHue anpAeTHI0B OKHUCIEHUEM COOTBETCTBYIOIIMX cHUpTOB. Ilpumenenue ¢opmanbaernga Ha
ocHoBe ero cBoicTB. KapooHoBbie kucnoTel. [IonsTHe 0 KapOoHOBBIX KHcaoTax. KapOokcuibHas rpymnmna
Kak (yHKLIHOHAJbHAs. ['OMOIOTMYECKUH psii NpeAeibHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonydyenre kapOOHOBBIX KUCIOT OKHCIEHUEM alIbJETUI0B. XUMUYECKHE CBOWCTBA YKCYCHOM KUCIIOTHI:
o0Iye CBOWCTBA C MMHEPAJIbHBIMU KHCIOTaMU U peakuuu srepudukanuu. IlpumeHenune ykcycHoi
KHMCJIOTBI HA OCHOBE CBOMCTB. BhICIINE )KMPHBIE KHCIIOTHI HA TPUMEPE NAITBMUTHHOBOM M CTEAPUHOBOM.

IIpa

KTHY€E€CKHME 3aHATUA
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1. Xumuueckue u pu3ndeckre CBONCTBA CIUPTOB (OKUCIICHUE CIIUPTA B allbJIETU/I, TIOTyUYCHHE TIUIepaTa
MeJIH, THTPOCKOTTUYHOCTB );

2. Xumuueckue U (pU3MUECKHE CBOWCTBA albJACTHAOB (PEaKIus CepeOpsSHOrO 3epKalia, OKHCICHUE
abJICTUIOB B KHCIIOTY € MOMOIIbI0 Tuapokcuaa meau (11));

3. CBoiicTBa YKCYCHOM KUCIIOTHI (B3aMMOJICHCTBHE C METANIaMH, C OCHOBAHUSIMH, C COJISIMHU, OTHOIIIEHHE K
HWHJIUKATOpam);

Tema 1.4 Coaeprxkanue y4eOHOIro MaTepuaJa 4
Asorcoaepxamue | Ilommmepswl. benku u nonucaxapuibl Kak OUOMOIUMEPBI. 4
OpraHMYecKue IInacrtmaccesl. [lonyyeHue nonuMepoB peakiueil noJauMepu3ay U MOJIUKOHAeHCallMK. TepMoIIacCTUUHbIe
COCIMHCHUS. U TEpMOpEaKTUBHbIE TUIacTMacchl. IIpencraBurenu miactmacc.
IHoymmmepnl Bouokna, nx knaccudukanus. [Tomyaenne BosiokoH. OTenbHbIC TPEACTABUTENN XUMUYECKUX BOJIOKOH.
IIpakTHYecKoe 3aHATHE 2
1. O6mee nonnmanne BMC: knaccudukaimm, criocodax noiay4eHus, Gu3nKo-MeXaHHIECKHe CBONCTBA,
COCTOSIHUS, XUMUYECKUE CBOMCTBA, IPUMEHEHHUE.
Pasnean 2. OO0urasi 1 HeOpraHm4veckKast XuMusi 34
Tema 2.1. OcHoBHbIe | Conep:xkaHue y4eOHOT0 MaTepHuaJia 2
MOHATUA U 32AKOHBI OcHoBHBIe NMOHATHA XMMHH. BemectBo. Atom. Mosekyna. XUMHUYECKHM DJIEMEHT. AJUIOTPOIMS.
XHMHUH IIpocteie u cnoxHbIe BemecTBa. KauecTBEHHBIN U KOJMYECTBEHHBIN COCTaB BEIECTB. XUMUUYECKNE 3HAKU 1
u ¢popMyiibl. OTHOCUTENBHBIE AaTOMHAs U MOJIEKYJIsipHast Macchl. KonnyecTBo BelecTna.
OcHOBHBIC 3aKOHbI XUMHH. 3aKOH COXPAaHEHHS MacChl BEIIECTB. 3aKOH MTOCTOSHCTBA COCTaBa BELIECTB
MOJIEKYJISIPHOM CTPYKTYpBI. 3aKOH ABOTaJpo U CIEACTBUS UX HETO.
PacuerHble 3a1aun Ha HaX0>KIEHUE OTHOCUTEIBHON MOJIEKYJISIPHON MaccChl, ONIPEEICHUE MacCOBOM J10JI1
XUMHUYECKHX 3JIEMEHTOB B CJI0YKHOM BEIIIECTBE.
IHepnonnuecknii 3axkon .M. MengeneeBa. Otkpeitue .M. MenneneeseiMm [leproguueckoro 3akoHa.
[Tepuoanueckwuii 3akon B popmynuposke /.M. Menpaeneena. 1

[lepuonnueckass TabiaMIla XMMHUYECKUX 3JEMEHTOB — rpaduyeckoe OTOOpaKeHHE MNEepUOIUIYECKOro
3akoHa. CTpyKTypa NEpUOAMYECKON TaOMUIbl: Mepuojbl (Majble W OoJblIMe), Ipynnbl (TJaBHas U
moOoYHas).

Crpoenue aroma u nepuoanmyeckuin 3axkon .M. MenneneeBa. ATom — ciioxkHas 4dactuua. Aapo
(IPOTOHBI U HEHUTPOHBI) U HNEKTPOHHAA 000sI0uKa. M30TO0mbI. CTpOoEHUE 3JEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB MaJbIX MeprogoB. OCOOCHHOCTH CTPOCHHUS AJIEKTPOHHBIX O00O0JOYEK aTOMOB 3JEMEHTOB
OoNbIIMX TEepUoJoB (MepexoaHbIx 3iemeHToB). [lonstne 00 opburtanix. s-, p- u d-OpOutanu.
DJNEeKTpOHHBIE KOH(UTYpaliu aTOMOB XHMHYECKMX dJeMeHToB. CoBpemeHHas (QOpMyIHpoOBKa
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NEpUOANYCCKOro 3aKOHa. 3HaucHUE NEpUoOANYCCKOro 3aKOHa U HQpHOI[H‘-IGCKOfI CHUCTCMBI XUMHNUYCCKHUX
3JICMCHTOB ,HI/I MeHI[eneeBa IJI1 pa3BUTHUA HAYKHW U ITIOHUMAHU A XHMHYSCKOM KapTUHbLI MHPA.

Tema 2.2.
CTtpoeHue BelecTBa

Conep:kaHue y4eOHOTro MaTepuaa

[\8)

Honnas xumu4eckas cBsi3b. KaTHOHBI, X 00pa3oBaHKe U3 aTOMOB B pE3yJIbTaTe MPOIEcca OKUCICHUSI.
AHnoHBI, X 00pa3zoBaHKe U3 aTOMOB B pe3yibTaTe Mpoliecca BoccTaHOBIIeHUA. FIOHHas CBsI3b, KaK CBA3b
MEXy KAaTHOHAMHU ¥ aHHOHAMH 32 CUET AJIEKTPOCTATUYECKOTo NpuTsHKeHus. Kiaccudukanys HOHOB: 1O
COCTaBy, 3HAKY 3apsjia, HAIMYHUIO TUApaTHON 000104Kku. MoHHbIe kpucTauinyeckue pemeTku. CBoHCcTBa
BELIECTB C NIOHHBIM TUIIOM KPUCTAININYECKON PELLETKH.

KoBasienTHasi xuMuyeckasi cBfi3b. MexaHu3M oOpa30oBaHHUs KOBAJIECHTHOW CBA3M (OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIN). DIEeKTpoOTpULaTeIbHOCTh. KoBalleHTHbIE NOJSpHAas U HENOJISIpHAs CBS3U.
KpatHocTh KOBaJIeHTHOM CBA3U. MoOJEKylIspHbIE U aTOMHbIE KpUCTaluinyeckue pemietku. CBoiicTBa
BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUTMUECKUMHU PELLIETKaMU.

Mera/uinyeckasi CBsi3b. MeTauIMyecKass KPUCTAUIMUECKAsl PEIIeTKa M MeTaJuIMuecKass XMMHUYecKas
CBs3b. PU3HNYECKUE CBOWCTBA METAIIJIOB.

ArperaTHble COCTOSIHUSI BellIeCTB U BOJOPOJHAS CBSA3b. TBep0E, )KUIKOE U ra3000pa3HOE COCTOSHUS
BeulecTB. [lepexon BelecTBa U3 OJHOTO arperaTHOro COCTOSIHUS B Jipyroe. BonoponHas cBsizb. Huctsie
BeulecTBa u cMmecH. [lonsatue o cmecu BemecTB. ['omoreHHbsle U rereporeHHsle cMecu. CoctaB cMmecei:
00BbEMHAsi 1 MAaCCOBas I0JIM KOMIIOHEHTOB CMECH, MaccoBasi JI0JIsl IIPUMECEH.

JMucnepcHble cuctemsbl. [lonsTre o aucnepcHoi cucreme. JucnepcHas ¢a3a U AUCIEPCUOHHAs cpefa.
Knaccudukanus nqucnepcHsix cucreM. [loHATHE 0 KOJUIOMAHBIX CUCTEMaX.

\S]

Tema 2.3.
Bona. PacTrBopsl.
DJIeKTPOJIUTHYECKA
Sl TMCCOLHALIUSA

ConepxaHue y4eGHOro MaTepuaJjia

=

1

Bona. PactBopsl. PactBopenue. Bogma kak pactBoputens. PacTBopuMocTh BemiecTB. HackinieHHbIe,
HEHACBIIICHHbBIE, IEPECHIILIEHHBIE PACTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, JKUJIKOCTEU U TBEPABIX
BEIIIECTB OT PA3IMYHBIX (PAKTOPOB.

MaccoBasg 107151 pacTBOPEHHOIO BEHIECTBA. JJIEKTPOJMTHYECKAS JAUCCOUMANMA. DIEKTPOIHUTHl U
HEIJIEKTPOJIUTHI. DJIEKTPOIMUTHIECKAS TUCCOIMAIsA. MeXaHU3MBI DJIEKTPOITUTHICCKOM JTUCCOTTHAITIH TS
BCIICCTB C pa3jIMYHBIMU THUIIAMH XUMHUYECKOUN CBS3U. FI/I)IpaTI/IPOBaHHBIe N HCTUAPATHUPOBAHHBLIC MOHBI.
CremneHb >NEKTPOTUTHUECKOHN nucconnanui. CUIbHBIE U CTa0bie ANEeKTPOIUTh. OCHOBHBIC TTOIOKEHUS
TECOpUHn 3HeKTpOHHTquCKOﬁ Auccoruaiuu. KI/ICJ’IOTBI, OCHOBAHHUSA U COJIK KaK JJICKTPOJIUTEI.

I'maponns kak oOMeHHBIH mporecc. HeoOpaTuMelii THAPONN3 OPraHUYECKUX M HEOPTaHUYECKUX
COEIMHEHM U ero 3HaYeHHe B MPAKTUYECKON JAeSITeIbHOCTH YellOBeKa
OO6patumslii rugponuns coneil. Ilpaktnyeckoe npumenenue rujiponnsa. CTyneH4aThlii THAPOIIU3.
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IIpakTHYecKHe 3aHATHS

1. Peakiiuu nouHoro oomMena
2. l'upponu3 conelt (Bce THITBI THAPOIIN3A, PEAKIIHS CPEJIbI)

Tema 2.4.
XuMuueckKue
peakuuun

Conep:xaHue yueOHOro MaTepuaJia

1.

Knaccupukanmusi XuMu4ecKuX peakuuid. Peaknuu coennHEHMS, pa3jioKEHUs, 3aMeIeHus, oOMeHa.
Karanutnueckue peaknuu. OOpatumble W HeoOpaTHMbIe peakiuu. ['OMOTreHHbIE M TEeTepOreHHBIC
peakuuu. DK30TepPMHUYECKHUE M SHIOTEPMHUECKHUE peakiHu. TermioBoil 3(h(eKT XMMHUUECKUX pPeaKIIHi.
TepMoxuMHUUYECKHE YPaBHEHUS.

CxopocTb XuMHYeCKHUX peakiuid. [loHsTHE 0 CKOPOCTH XUMUYECKUX PEaKIUd. 3aBUCUMOCTb CKOPOCTH
XUMUYECKUX PEaKUIUi OT Pa3IM4HbIX (AKTOPOB: MPUPOLI PEArUPYIONIUX BEIIECTB, UX KOHIIEHTpAIUH,
TEMIIEpPaTyphbl, MOBEPXHOCTH CONPHUKOCHOBEHUS M HCIOJIb30BaHUS KaTanu3atopoB. OOpaTuMoCTh
XUMHYCCKHUX peakiuid. O0patuMbie M HeoOpaTHMbIE PEaKIIUu. XUMHUISCKOE PAaBHOBECUE U CITIOCOOBI €0
CMEUICHUSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE Pe€aknuu. Crenenp okuciieHus. OKUCIUTENb 1 BOCCTAHOBJICHHE.
BoccranoButenpr U okuciaeHue. Merton QJICKTPOHHOI'O OanaHca 1A COCTaBJICHUA ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ.

Tema 2.5.
Kanaccupuxanus
HEOPraHU4eCKHX
COoeIMHEHUH U uX

CBOMCTBA

Coaep:xaHue y4eOHOIro MaTepuaJia

1

Metaiaiabl. OcoOEHHOCTH CTPOEHUS aTOMOB M KpucTauioB. dusndeckue CcBOICTBa METaIOB.
Knaccupukanus MeTaquioB 1O  pa3iMyHBIM =~ IpHU3HaKaM. XHMHUYECKHME CBOMCTBA METaJUIOB.
DNEeKTPOXUMHMUYECKUIM psAll HampspkeHud MmetamuioB. Metamnorepmus. OOmiue crnocoObl NOTy4YeHHUs
MertauioB. [lonarne o Meramnypruu. Ilupomeramnyprusi, THAPOMETAIIYPrUs U AJIEKTPOMETAIITYPIrHs.
CrninaBel YEpHBIE U LIBETHBIE.

Hemeraaunbl. OcoO0eHHOCTH cTpoeHus: aToMOB. HemeTrasibl — mpocTelie BelecTBa. 3aBUCUMOCTh CBOWCTB
raJIoTeHOB OT MX MnojoxeHus B Ilepumonmyeckoit cucreMe. OKHUCIUTENBHBIE M BOCCTAHOBHUTEIBHBIC
CBOMCTBA HEMETAIJIOB B 3aBUCHUMOCTH OT WX MOJ0KEHUS B pARYy SJICKTPOOTPUIATCIIBHOCTH.

Oxcuapl u ux cpoiictBa. ConeoOpa3ymoiire U HecolieoOpazyomue okcuabl. OCHOBHbBIE, aM(POTEpHbBIE U
KHCJIOTHBIE OKCHJIBI. 3aBUCHUMOCTD XapaKTepa OKCH/IAa OT CTENIEHN OKUCIICHHS 00Pa3yIoIIero ero MeTauia.
XUMHYECKHE CBOMCTBA OKCUIOB. [lomydeHne OKCHuI0B.

Kucnorsl u ux cBoiictBa. KrciaoThl Kak 3JIEKTPOIUTHL, UX KJIACCU(UKALNA 0 Pa3TUYHBIM MIPU3HAKAM.
XUMHUYECKHE CBOMCTBA KHUCIOT B CBETE€ TEOPHM 3JIEKTPOIUTHYECKOM nucconumanuu. OcobeHHOCTH
B3aMMOJICHCTBUS KOHIIECHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT ¢ MeTauiaMd. OCHOBHbBIE CHOCOOBI
IIOJIyYEHUS KUCIIOTBI.
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OcHoBannss u ux cBoiictBa. OCHOBaHMA KaK 3JIEKTPOJMTHI, UX KiIacCH(UKALUSA MO Pa3TUYHBIM
IIpU3HaKaM. XUMHYECKHE CBOMCTBA OCHOBAaHUN B CBETE TEOPUM DJICKTPOIMTHYECKOH IHCCOLIMALMH.
PaznoxeHne HepaCTBOPUMBIX B BOJIe OCHOBaHHH. OCHOBHBIE CIIOCOOBI MOTy4EHHUs] OCHOBAHMIA.

Cosmm m ux cBoiicrBa. Conu Kak 31eKTpoiuTbl. Conu cpelHue, KUCIble U OCHOBHbIE. XHMUYECKU
CBOWCTBA COJIEH B CBETE TEOPUH JIEKTPOIUTHUYECKON Auccouuanuu. CriocoObl OTyYeHUs COTIEH.
I'mpponus cosen.

I'eneTrndyeckas cBs3b HECOPraHnIeCKUX BCUICCTB.

HpaRTn'{ecmle 3AHATHSA

10

1. XuMudyeckue cCBOMCTBA METAJJIOB.
2. XMMHUY€ECKHE CBOMCTBA OKCUIOB
3. DIIEeKTpOau3 coneut

4. Peakiiuy METAJJIOB C KHCIOTaMH
5. 'maponus coneit

JAnddepennupoBannblii 3auer

Bcero:

68
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3. VCJIOBUSI PEAJIU3ALIUM [TPOTPAMMBI OBII[EOBPA30BATEJILHOI
JTIACITATUTNHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIbLHO-TEXHUYECKOMY
odecneyeHun 1o

st peanuzanuy MporpaMMbl TUCHMIUIMHBI TOJKHBI OBITH MPELYCMOTPEHbI
CJIEIYIOUIUE CTICIIMAIIbHBIC TOMEIICHUS: YUCOHBI KaOMHET XUMUU W/WIIH y4eOHOU
XUMHUYECKOH J1abopaTopuH.

OO6opynoBanne y4eOHOro KaOMHeTa (HAIJISIIHbIE MOCOOHUS): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENIEH MOJEKYJ, MOAECIH KPUCTAIMYECKUX PELIETOK,
KOJUICKIIUM TPOCTBIX U CIOXKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJIUMEPOB;
KOJUIEKIUSI TOPHBIX MOPOJI U MUHEPAJIOB, Tabnuua MenaeneeBa, yueOHble (PHIIbMBI,
U poBbIe 00pa30BaTEIbHBIE PECYPCHI.

Texnuuyeckue cpeacrBa o0O0y4eHHMsl: KOMIBIOTEp C YCTPOWCTBaAMU
BOCIIPOU3BEAEHUA 3BYyKa, I[PUHTEP, MYJIbTUMEAUA-IIPOCKTOP C  SKPAHOM,
MyJIbTUMEIUIHAS JOCKA, YKa3Ka-MPE3EHTEP sl IPE3CHTALIHIA.

OoOopyaoBanue jjadoparopuu U pado4ux MecT Ja00OPaATOPUU: MEH3YPKHU,
MUNETKU-KANeIbHULIBI, TEPMOMETPBI, MHUKPOCKOM, JIyNbl, TpPEAMETHbIE U
MOKPOBHBIE CTEKJIA, IUTAHIIETHI JAJI KaleJbHbIX peakluuid, GuibTpoBalibHas Oymara,
MPOMBIBAJIKH, CTEKJISIHHBIE MPOOMPKHU, PE3WHOBBIE NPOOKH, (POHAPUKH, HAOOP
PEaKTUBOB, CTEKJISIHHBIE MAJIOYKH, TATUBBI JJIsI MPOOUPOK; MEPHBIC ITUIUH/PHI,
BOPOHKHM CTEKJIIHHbIE, BOPOHKHM JenuTenabHble HuinHapuyeckue (50-100 mm),
CTYIIKH C MeCTUKOM, ¢aphopoBbIe YallKH, MUHIETHI, GUILTPHl OyMaXkHbIC, BaTa,
MapJisi, YaCOBBIE CTEKJIA, DJIEKTPOIUIMTKH, JJAOOPATOPHBIE IITATUBBI, CIUPTOBHIE
rOpeyiKM, CIUYKU, MPUOOP IJIS MOJYyYeHUs Ta30B (WM MPOOUpPKa ¢ ra300TBOIHOM
TpyOKOIi), AepKaTeau s NpOOMPOK, CKISIHKA JUJIl XPAaHEHHS pPEAKTUBOB,
pa3aatoyHble JOTKU; XuMudeckue ctakanbl (50, 100 u 200 mi); mmnarenu; MMHLIETHL;
TUTEJIbHBIC UL, CEKYHIOMEPHI (TaliMepsl), MepHbIe TpoOupku (Ha 10-20 M) u
MepHbIe KostObI (25, 50, 100 u 200 M), BoasiHas 6aHs (MM TEPMOCTAT), CTEKIISTHHbBIE
MajJ0YKH; KOHMYECKHe KoJObl it TtuTpoBaHus (50 u 100 mi1); MHAMKATOPHBIE
NOJIOCKH Juisi  ompexaeneHus pH u  craHgapTHas MHAMKATOpHAs —IIKaja;
YHUBEpCaIbHbIA UHAUKATOP; nuneTkd Ha 1, 10, 50 mu (mnm nozatopei Ha 1, S u 10
MJI), OIOpETKH i TUTPOBaHUS, MeauuuHCKhe mmpuisl Ha 100-150 wmu,
7a00paTOpHbIE W/WUJIU aHATUTHYECKUe Bechl, pH-MeTphl, cymuibHbIN mKad, u ap.
nabopaTopHoe 000pyAOBaHHE.

3.2. HadopmanuoHHoe obecniedeHne peau3auu NporpaMmmMbl

1. Jns peanusanuu mporpamMmbl OMOIMOTEYHBIM (OHII 00pa3oBaTEIHHOU
OpraHu3alliy J0JHKEH UMETh MEeYaTHbIE W/UIU 3JIEKTPOHHbIE 00pa3oBaTEIbHbIE U
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UHPOPMAIIMOHHBIE  PECypChl, PEKOMEHJOBaHHbIC JJIsi  HUCIHOJIb30BAaHUS B
o0pa3oBaTeIbHOM IIPOLIECCE, HE CTapile S JET ¢ MOMEHTA U3/IaHusl.

2. Pexomennyemslie 1eyaTHbIC U31aHUA 10 peanuszanuu
o011eo0pa3oBaTelbHOM  JUCHUMIUIMHBI  MPEACTABICHbl B METOAMYECKUX
PEKOMEHIAIUAX 110 OPTaHU3aluKd 00y4EHUS.

4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUNA
OBIIEOBPA30BATEJIBHOM JUCIATIIMHBI
KonTpons u  oumeHka  pe3yiabTaToB  OOy4Y€HHs  OCYUIECTBIIAETCSA

Mperno/iaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUIECKUX 3aHATUH U 1a00paTOPHBIX
paboT, TECTUPOBAHMS, a TAKXKE BBIMOJIHEHUS OOYYAIOUIMMUCS WHAMBHYaJbHBIX
3aJlaHul, TMPOEKTOB, HccleAoBaHU. Pe3ynpTaThl 0Oy4eHHS ONpPENENsIOT, YTO
oOy4aroniyecs: JOJKHbI 3HAaTh, TOHUMAaTh M JIEMOHCTPUPOBATH IO 3aBEPUICHUU
U3Y4YEHUS AUCIUIUINHBIL.

Jlist opMupoBaHMs, KOHTPOJIS U OLIEHKU PE3yJbTaTOB OCBOEHUS YUEOHOM
JUCLUILINHBI UCIIOIB3YETCS] CUCTEMA OLIEHOYHBIX MEPONPUATHN, TPEACTABIISIIOIIAS
co00i KOMIUJIEKC YYEOHBIX MEPOIPUATHI, COIJACOBAHHBIX C pE3yJbTaTaMH
oOyuenus u chopmynupoBanHbix ¢ yaetoM @I'OC COO (nmpeameTHbIe pe3yIbTaThl
no guctuiuinae) u ®I'OC CIIO.

OK/IIK

THNbI OLEHOYHbIX

Monyas/Pa3nen/Tema .
MeponpusTuii

PesyabTaTt 00yuenus

OcHoBHOE CoAEpKaHuE

DopMyIMpPOBATH

Pa3zgen 1. OcHOBBI
0a30BbIe MOHATHA U

CTPOECHUSA BEIIECTBA
3aKOHbI XUMHHU

1.1

OK 01 CtpoeHue aToMOB
XUMHYECKHX AJIEMEHTOB
U TIPUPOJIA XUMUYECKOM

CBsA3HU

CocCTaBlIsITh XUMHYECKHE
dbopMyIbl COETMHEHUN B
COOTBETCTBHUH CO
CTENEHBIO OKUCIIEHNS
XHMHYECKHX DJIEMEHTOB,
HCXOJS U3 BAJIEHTHOCTH U
AJIEKTPOOTPHUIATSITLHOCTH

1. Tect «CTpoeHre aTOMOB
XAUMHUYECKHUX JIEMEHTOB U
MIPUPOJA XUMUYECKOHN CBAZH.

2. 3ama4n HAa COCTaBJIECHHE
XUMHUYECKUX POpMYIT
JIBYXaTOMHBIX COCTHHECHUM
(oxcuaoB, CynbGUIOB, THIPHUIOB
U T.IL).

3. 3amaHus Ha UCIIOJIL30BaHHE
XAMHYECKOH CUMBOJIMKH U
Ha3BaHUM COCJIUHEHMUIT 1O
HOMEHKJIAType MEKIYHAPOIHOTO
CO03a TEOPETUYECKOUN U
MPUKIIATHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUN TSI
COCTaBJICHUS XMMHUYECKUX
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(bopMys IByXaTOMHBIX
COCJIMHEHUH (OKCHJIOB,
Cynb(pUI0B, TUAPHUIOB U T.I1.) U
JPYTUX HEOPTaHUYECKUX
COCJIMHECHUH OT/ICIhHBIX KIaCCOB

1.2

OK 01
OK 02

Ilepuoauueckuii 3aK0H U
tabnuma J[.U.
Meupeneena

XapakTeprus3oBaTh
XUMHNYCCKUEC DJICMCHTHI B
COOTBETCTBUU C UX
MOJIO)KEHHUEM B
NEePUOANYECKON crcTeMe
XUMHUYECKUX DJIEMEHTOB
J.N. Menneneena

1. Tect «MeTamndeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
AIEKTPOOTPUIATENILHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHHUEM U TOJI0KEHUEM B
IIEPUOTUYECKON CUCTEME
XUMUYECKUX djieMeHToB .M.
MenneaeeBay.

2. IIpakTryeckue 3aaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOAUYECKUM
M3MEHEHHEM CBOMCTB
XAMHYECKHX DJIEMEHTOB U UX
COCIUHEHHUN B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. I[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJJaHUs Ha
XapaKTEePHU3ALUI0 XUMHUECKHX
3JIEMEHTOB: «MeTtamndeckue /
HeMeTaJlJIMUeCcKe CBOMCTBA,
AIEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMUYECKHX DJIEMECHTOB B
COOTBETCTBUE C X AJIEKTPOHHBIM
CTPOECHHUEM U TOJOKEHUEM B
MIEPUOIUYECKON CUCTEME
XAMHYECKHX DJICMEHTOB

J.1. MennaeneeBa»

Pasznea 2. XumMuueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX peaKuui

KonTpoubnas padora
«CTpoeHue BelecTBa U
XMMHYEeCKHe peaKuun»

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peakuui

CocraBniTh peakuuu
COCIIMHEHUS, Pa3JI0KEHUs,

1. 3agaun Ha cocTaBJIEHUE
YpaBHEHUU PEaAKIUM:
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o0OMeHa, 3aMeICHHS,
OKHUCJIMTEILHO-
BOCCTaHOBUTEIJILHBIE
peakiuu

— COCOUHCHUS, 3aMECIICHMUS,
pasyioKeHus, 0OMeHa;

— OKHCJTUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIHiA C
UCTIOJI30BAaHUEM METO/Ia
AJIEKTPOHHOTO OasiaHca.

2. 3agaun Ha pacyeT MaccChl
BEILIECTBA UK 00BEMA

ra3oB I10 U3BECTHOMY KOJIMUECTBY

BEIIECTBA, Macce Wi 00bEMY
OJTHOTO U3 YYaCTBYIOIIUX B
PEaKIMU BEIIECTB; PaCUEThI
Macchl (00bEMa, KOJIMYeCTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CITH O/THO M3 BEIIECTB UMEET

PUMECH
22 DNEeKTPOIUTHYECKAS CocTaBisTh ypaBHEHHUS 1. 3ananus Ha cocTaBlIEHUE
JVICCOIMALIUS | MIOHHBIA |XMMUYECKHX PEaKIUH MOJICKYJISIPHBIX U HOHHBIX
oOMeH MOHHOTO OOMEHa ¢ peaxkuii ¢ yuacTueM KUCJoT,
y4acTUEM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |YCTAaHOBIEHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI
2. JJabopartopnas padota "Tumsl
XUMHUYECKUX peakuui”
3 Pa3nen 3. Ctpoenue u |HccaegoBars crpoenue u | KonrpoabHas padora

CBOMCTBa
HEOPraHUYeCcKHX
BeIIeCTB

CBOMCTBa
HEOPraHUYeCKHX
BEIIECTB

«CBolicTBa HEOPraHUYeCKUX
BellecTB)
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3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHMYECKUX
BEILIECTB

Knaccugunuponartsb
HEOpraHN4ecKue
BEILIECTBA B COOTBETCTBHHU
C UX CTPOCHHEM

1. Tect «HomeHnkaTypa u
Ha3BaHHME HEOPTaHUUYECKUX
BEIIECTB UCXO/I U3 UX
XUMHUYECKON (OPMYIIbI UITU
COCTaBJICHUE XUMUYECKOM
(bopMyIbI HCXOS1 U3 HAa3BaHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIU TPUBUAIBHOU
HOMEHKJIATYpe».

2. 3aauu Ha pacyeT MacCOBOM
J10JTA (MacChl) XUMHYECKOTO
aJIeMeHTa (COeUHEHNS) B
MoOJIeKYyJe (CMECH).

3. [IpakTrueckue 3agaHus 1Mo
KJaccu(uKauy, HOMEHKIIAType |
XUMUYECKUM (PopMyiam
HEOPTraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. IIpakTudeckue 3a1aHus Ha
omnpezeNeHue XUMUYECKOH
aKTUBHOCTH BEILECTB B
3aBHCHMOCTH BUIa XUMHUECKOH
CBSI3U U TUIA KPUCTAIUTMYECKON
pemeTKH

3.2

OK 01
OK 02

DU3NKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BCIIIECTB

YcranaBauBaTh
3aBHUCUMOCTh (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, @ TaK)Ke TUIa
KPUCTAJUTMYECKOU
peleTKn

1. Tect «Ocobennoctu
XUMHUUYECKHX CBOMCTB OKCH/IOB,
KHCJIOT, OCHOBaHU, aM(pOTEpHBIX
TUAPOKCHJIOB U COJIEW.

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUN
C Y4aCTHEM IIPOCTHIX U CIIOKHBIX
HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM U aMPOTEPHBIX
T'MJIPOKCHUJI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA M CIIOCOOBI MOTYyYESHHUS.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBONCTBA U MOJTy4YEHUE
HEOpPraHMYECKUX BEIIECTB
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3.3

OK 01
OK 02
OK 04

Unentuduxamnms
HEOPTaHHYECKUX
BEIECTB

HUccnenosatn
KaueCTBEHHBIC PEAKIIUH
HEOPraHWYECKHUX BEIECTB

1. IIpakTHKO-OpHUEHTUPOBAHHbIE
3aJlaHUs IO COCTABIICHUIO
XUMHUYECKUX PEaKIHid C yJacTHEeM
HEOPraHUYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJISl UX
UICHTH(DUKAIIH.
2.Jlaboparopnast pabora:
“Unentuduramnms
HEOPraHUYECKHUX BEIIEeCTB”

Pa3nen 4. Ctpoenue u
CBOMCTBA
OPraHu4vecKux
BellecTB

HccaenoBarb cTpoeHue U
CBOMCTBA OPraHUYeCcKHUX
BellleCTB

KonTposbnas padora
«CTtpoeHue u cBoOlicTBa
OPraHHYeCcKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHUE H
HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

Knaccudunuposats
OpraHHYecKUe BEIIeCTBA B
COOTBETCTBUU C UX
CTpPOEHUEM

1. 3amanus Ha coOCTaBIICHHE
Ha3BaHUN OPraHUYECKUX
COEJIMHEHUH 10 TPUBHUAIIBHON WJIH
MEXIyHApOAHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYype.
2. 3a7aHMs Ha COCTaBJICHHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHUYECKHUX BEIECTB
OTJEIIbHBIX KIIACCOB.

3. 3aauM Ha onpezeneHue
npocreiiel GopMyIbl
OpTraHUYECKON MOJIEKYJIbI, HCXOS
13 3JIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECcKUx
COCTUHEHUN

YcranaBauBaTh
3aBHUCUMOCTh (PU3HUKO-
XUMHUYECKHX CBOMCTB
OPraHUYECKHX BEUIECTB OT
CTPOEHUSI MOJIEKYJI

1. 3ananus Ha cocTaBlIeHHE
YpPaBHEHUN XMUMHUUYECKUX PEAKIUI
C y4acTHeM OPTraHUYeCKHUX
BEIIIECTB Ha OCHOBAHUHU UX
COCTaBa U CTPOEHHUS.

2. 3agaHusi Ha COCTABJICHUE
YPAaBHEHUN XUMUYECKUX PEAKIUH,
WJUTFOCTPUPYIOLIUX XUMHUECKHE
CBOICTBA C Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUi U
TEHETUYECKOM CBSI3U
OpPTraHWYECKHUX BEIECTB Pa3HBIX
KJIaCCOB.

3. PacueTrHsble 3agaun no
YpaBHEHUSAM PEAKIHI C ydacTHEM
OpraHUYEeCKHUX BEILECTB.

4. JIabopartopHas paboTa
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“ITpeBparieHust OpraHu4eCcKuX
BEIIIECTB IIpY HarpeBaHuu"

4.3 [ OK 01 Nnentudukanys Uccnenosath 1.ITpakTHKO-OpHUEHTUPOBAHHbBIEC
OK 02 |opraHudeckux BELIECTB, |[KAUECTBECHHbBIC PEAKLMM  |3aJaHMs [10 COCTABJICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKUX PEAKLUHN C y4aCTUEM
IIPUMEHEHUE B OBITOBON |COEIMHEHUI OTACIBHBIX |OPraHUYECKUX BELIECTB, B T.4.
Y TIPOU3BOCTBEHHOMN KJIACCOB MCIIOJIb3YEMBIX JIJISl UX
JESTEIIbHOCTH YEJI0OBEKA UACHTU(HUKAIMN B OBITY U
IPOMBIIIJICHHOCTH.
2.JIaboparopnas paboTa:
“Unentrudukanys opraHndecKux
COEJMHEHUH OT/EIbHBIX KIacCOB”
5 Pasznea S. Xapakrepu3oBaThb
Kunernueckue u BJIMSIHME PA3JIMYHbIX
TepMoAMHAMHUYecKkHe |GaKTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTeKAHUS XHMHYECKHX peakuui
XHMHYECKHX peakuui
5 |OKO01 CKOpOCTh XMMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpHEHTUPOBAHHBIE
OK 02 |peakumii. XuMHU4eCcKOe |BIMSHHE KOHLEHTPALUA  |TEOPETUUYECKUE 3aJaHMsI Ha
paBHOBECHE pearupyoomux BeecTB U |aHaIu3 pakTOpOB, BIUSIOMIUX HA
TEMIIEPATYPHI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUYECKON
XUMHUYECKHUX PEaKIUN peakuuu. IIpakTuko-
XapakTepHu3oBaTh OpUEHTUPOBAHHBIE 3a/JaHUS Ha
BIIUSTHUE U3MEHEHUS npUMeHeHue npuHuumna Jle-
KOHIEeHTpaluu BemecTs, |lllaTenbe ans HaxoxaeHUS
peaxiuu cpeasl u HaIpaBJICHUS] CMEILIEHUs
TEeMIIEpaTypbl Ha PaBHOBECHSI XUMUYECKON PEaKINU
CMEIlleHHEe XUMHUYECKOTO | aHajau3 (PaKTOPOB, BIMSIOMINX
paBHOBECHS Ha CMEILLEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarh HCTHHHBIE
Pa3nes 6. PacTBopbl  |pacTBOPBI € 3alaHHBIMH
XapaKTepUCTHKAMU
6.1 [ OK 01 IlonsTue o pactBopax  |Pasnuuars ucTUHHBIE 1. 3amaun Ha IPUTrOTOBIIEHUE
OK 02 pacTBOpbI pacTBOpOB.

2. IIpakTMKO-OpHUEHTUPOBAHHBIE
pacyeTHbIC 3a/IaHKS Ha
JIMCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIE B OBITOBOM 1
IIPOU3BOJCTBEHHOU JCSATEIbHOCTH
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YCJIOBCKAa

6.2 | OK01 UccnenoBanue croiictB |Mccnenoath hu3mko- JlabopartopHnas pabota
OK 04 |pactBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
HUCTUHHBIX PACTBOPOB
II | [IpodeccnonabHO-OPUEHTHPOBAHHOE COJlePKaAHUE (COAepP:KaHue IPUKJIATHOT0 MOMYJIs1)
7 Pa3zpmen 7. OuenuBaTh nocJjeacTBus |3amura Keiica (¢ yaeTom
Xumus B ObITY U ObITOBOI U Oynyuiei npogeccuoHAIbLHOM
MPOU3BOJACTBEHHOM MPOU3BOACTBEHHOMI JeATeJIbHOCTH)
JAesITeJIbHOCTH AeSiTeJIbHOCTH Ye10BeKa
YeJI0BeKa ¢ MO3ULM I
IKOJIOTHYECKOM
0€30MacHOCTH

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
MIPOU3BOACTBEHHOMN
NeSITeIbHOCTH YEJIOBEKA

O1eHuBaTh MOCIEICTBUSA
OBLITOBOM U
MIPOU3BOICTBEHHOM
NIeITEIIbHOCTH YeJIOBEKA C
HO3UIIMHA DKOJIOTHYECKOH
0e30macHOCTH

Keiic (¢ yuerom Oynymiei
npoQeCcCuOHAILHON
JIeATEITLHOCTH )

Bo3MoOxHBIE TEMBI KEHCOB:

1. [Torennenue kumara u
BBICBOOOKICHIE Ta30BbIX
TUAPATOB CO JIHA OKEaHa.

2. Bynymue matepuansl 1jisi aBua-
, MAaIlIMHO- ¥ TPUOOPOCTPOCHHS.
3. HoBble maTepuansl ass
COJTHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pPacTUTENBHBIX TPENapaToB

Pyasutuc, I. E. Xumuna: 6a30Bbiit ypoBeHb : yuebHuK / T. E. Pyasutuc, d. . denbamaH. — Mocksa :
MpocseweHmne, 2024. — 336 c. — ISBN 978-5-09-111351-8. — TeKCT : 3/1€KTPOHHbIN // NaHb :
3/1eKTPOHHO-6UbAnOoTeYHan cuctema. — URL: https://e.lanbook.com/book/408677 (nata obpalueHns:

13.09.2024). — Pexkum gocTyna: aaa aBTopu3. NoJib3oBaTenei.

25



5. ®OH/IbI OLIEHOYHBIX CPEACTB

2 cemecTp o0yueHusi. Popma NpoMe:KyTOYHOMN aTTEeCTANUN —
«IuddepeHuupoBaHHbIi 324€T»

Bonpocs! uis moaArotoBku K qudGepeHInpoBaHHOMY 3a4€Ty 10 IPEIMETY
«XuMus METaJIOB»

1. Opranunueckass xumus. Teopus CTpO€HHME OpraHMYECKUX BemecTs A.M.
bytneposa

[IpupoHbIE UICTOYHUKH YTIIEBOI0POIOB
AnKaHbI

HenpenenbHble yriieBOIOPOIbI.

ApeHsl

CroupTtel. @eHon

['eHeTnyeckast CBSI3b OPTAHUYECKUX COCAUHEHUN
Anpernapl

. KapOoHOBBIE KHUCITIOTHI.

lO Crnosxuble 3¢pupsl. XKupsl

11.¥YraeBoan:

12.A3oTocoaepxanye OpraHndeCKiue COEUHECHUSL.
13.OCHOBHBIC NOHATHUS U 3aKOHBI XUMHUH

14. TICXD u IICXD /I 1 Menneneena

15.Tunbl XUMUYECKUX CBSI3€H, KPUCTATUIMYECKUE PELICTKU
16.Knaccudukarus XuMHYECKUX PEAKIIHA

17.T9]1Q

18.I'unponus coneit. OBP

19.Knaccudukaius HEOpPraHUYECKUX BEIIECTB
20.MeTanbl, OKCUIbI

21.Cnoco0Osbl nonyuyeHus Meramio. Kopposus
22.Kucnotel, ocHoBanus. Coim

23.I'eHeTnyeckas CBsI3b HEOPraHUYECKUX BEIIECTB
24.PemeHnne pacy€THBIX 3aa4.

O 0N U R LN

O1neHKa MHIUBUAYAJIBHBIX 00pa30BaTEIbHBIX JOCTIKEHUHN O pe3ysibTaTaM
MPOMEKYTOUYHOW aTTECTAIIMU TMPOU3BOJUTCS B COOTBETCTBUM C YHUBEPCAIBHOU
HIKAJIOM

IIpouent KauecTBeHHas1 OlleHKA HHAUBUAYAJIbHBIX
pe3yJIbTATUBHOCTH 00pa30BaTeJbHBIX JOCTHKEHU
(MpaBUJILHBIX OTBETOB) 0asa (oTMeTKa) BepOaIbHBIH aHAJIOT
90 ~ 100 5 OTJIMYHO
80 + 89 4 XOPOIIIO
70 79 3 YAOBJIECTBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIHHO
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Kpurepun olieHkH:

90 = 100% (5 6ayoB) mpUcBanBaeTCsi 00yYaIOIEMYCsl, €CJIM OH MOJHOCTHIO
BBITIOJTHIJT 33JJaHUE SK3aMEHAIMOHHOTO OUJIeTa: /1 MpaBUiIbHBIE OTBETHI HA
BCE BOMPOCHI U PEIIII BCE 3a]1a4H;

80 + 89% (4 Gamna) mpucBanBaeTcsi 00y4aroIeMycs, €ClId OH TOJHOCThIO
BBITIOJHIII OJHO MPAaKTUYECKOE 3aJaHUe HK3aMEHAIIMOHHOTO OWjieTa U Jai
MPaBUIBHBIA OTBET HA TEOPETHYECKUN BOMPOC, MO0 BBHITIOJHUI B
NPAKTHYECKHUX 3aJaHMsI, HO HE CMOT IIPABIJILHO OTBETUTH HA TEOPETUICCKHIA
BOTIPOC;

70 =79 % (3 Gamna) nmpucBauBaeTcsi 00y4YarOIIEMyCs, €CJIU OH MOJHOCTBIO
BBITIOJIHAJT OJIHO TPAKTUYECKOE 3aJjaHuEe HK3aMEHAIlMOHHOro Ouiera u
JOTYCTHJI CYIIIECTBEHHBIE OIMMMOKH MPU OTBETE HA TEOPETUICCKUH BOTIPOC;
menee 70% (2 Gamta) mpucBaMBaeTCs OOydarolleMycs, €CJIM OH HE CMOT
BBITIOJTHATH HUA OJTHOTO MPAKTHYECKOTO 3aaHMS YK3aMEHAITMOHHOTO OHJjIeTa.
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6. AHATITALIS PABOYEN ITPOI'PAMMBI JIJIS JIUI] C
OI'PAHMYEHHBIMU BO3MOXHOCTAMU 3IOPOBBA (OB3)

AgnanTupoBaHHas TporpamMma pa3padaThlBaeTCsl TPH HAIWYWAW 3asBICHUS CO
CTOPOHBI O0YJArOIIETOCs (POAUTENICH, 3aKOHHBIX MPEICTABUTEIICH ) U METUITMHCKUAX
MOKa3aHUM (PEKOMEHJAIUSIMU TICUXOJIOT0-MEIUKO-TIEIarOTHYECKO KOMHUCCHH).
JInst tHBaNMMI0B afanTUPOBaHHAsI 00pa30oBaTelibHAs MporpamMa pa3padaThIiBaeTCs B
COOTBETCTBHUH C UHJMBUIyAIbHOU MTPOTPaMMOil peadMIUTAIINH.
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