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1. HACHOPT IPOI'PAMMBbI YYEBHOM JUCIHHAITINHBI
Xumus

1.1. O6sacTh NpUMEHeHHsI TPOTPAMMBI:

PaGouass mnporpaMma AMCUMIUIMHBI SIBJISIETCS 4YacThIO OCHOBHOM Ipo(hecCHOHATBHOU
oOpasoBarenbHOl TporpamMmbl B cootBeTcTBUU ¢ DPI'OC mo cmemmanbHoct CIIO 13.02.13
OKcmutyatanuss U OOCITYy>)KMBaHHE JJICKTPHUECKOTO W AJIEKTPOMEXaHUYECKOro o0opymoBaHusi (10
OTpacysiM)

1.1. MecTO JUCUMILIIMHBI B CTPYKTYPe NPo(hecCHOHATBLHONH 00pa30BaTe/IbHOM MPOrPpaMMBbI
CloO:

OOmeoOpa3oBaTenbHas ~ JAUCHUIUIMHA — «XHMES»  SBISIETCST  OOSI3aTENIbHOM — 4acThiO
o0meo0pa3oBaTeIbHOTO  [UKJIA  00pa3oBaTeNbHOW  HpOTpaMMBI B COOTBETCTBHH  C
®I'0C13.02.130kcnyaTanst M OOCIYXHMBAaHME AJIEKTPUUECKOT0 M 3JIEKTPOMEXaHUYECKOIro
o0opynoBanus (0 OTPACIISIM).

1.2. leau ¥ 3a1a494 AU CHUNJIHHBI
eap TuCHMIINHBL:

@opMHpOBaHHE Y  CTYACHTOB  IPEACTABICHUS O  XMUMHUYECKOM  COCTaBIAIOLIECH
€CTECTBEHHOHAay4YHOM KApTHHBI MHpa KaK OCHOBBl IIPUHATUSA pPELICHUHM B JKU3HEHHBIX U
IIPOU3BOJCTBEHHBIX CUTYalUsAX, OTBETCTBEHHOTO IIOBEACHUS B IIPUPOJHOM cpere.

3aga4yu AUCHUILINHBI:

1) chopMUpOBaTh TOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XMMHUYECKUX IMPOLIECCOB U
SBICHUM B OKpYXalolled cpene, UEIOCTHOM HAydyHOM KapTUHBI MHpA, B3aMMOCBSI3H U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pPa3BUTh YMEHHUS COCTaBIATH ()OPMYIIbI HEOPTaHUYECKHX U OPraHWYeCKHX BEIIEeCTB,
yYpaBHEHUS XMMHUYECKHUX PEAKIIHI, 00BICHATh UX CMBICI, HHTEPIIPETUPOBATh PE3YIbTAaThl X MMHUECKUX
SKCIEPUMEHTOB,

3) chopMHUPOBATh HABBIKH TMPOBEACHUS MPOCTEHIINX XMUMHYECKUX IKCIIEPUMEHTAIBHBIX
WCCTIEOBAaHUIN C COOJIOIGHUEM MPaBHJI 0€30MaCHOTO OOpaIlleHHs C BEIIECTBAMHU W JaOOpaTOPHBIM
000pyIOBaHUEM;

4) pa3BUTh YMEHHS UCIOJIH30BaTh WH(POPMAIIMI0O XUMUYECKOTO XapaKTepa U3 Pa3IUuHBIX
HMCTOYHUKOB;

5) chopMHUpOBaTh YMEHHUS TPOTHO3UPOBATH TOCIEACTBUS CBOCH JEATETLHOCTH H
XUMUYECKUX TTPUPOIHBIX, OBITOBBIX U MTPOU3BOIACTBEHHBIX MPOIIECCOB;

6) chopMUpOBaTh TOHHUMAHHE 3HAYUMOCTU JOCTH)KCHHMH XHMHUYECKOH Hayku U
TEXHOJOTHH JIsl pa3BUTHUS COIIMATLHOM U TPOU3BOJICTBEHHOMU chep.

1.4. PexomeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHME NPOIPAMMBbI M CHMILINHBI:

13.02.11  TexHuyeckas  JKCIUIyaTaluss M OOCIHY)XMBaHHE  JJIEKTPHYECKOTO U
AJIEKTPOMEXaHHUECKOTO0 000pyaoBaHus (IO OTpacisiM): MaKCUMaslbHasi ydeOHas Harpys3ka - 72 dJaca,
oOsi3aTenbHas ayIUTOpHAs yuyeOHas Harpy3ka - 58 4acoB; camocTosTenpHas padbora - 14 gacos.



1.5. Ilnanupyemblie pe3yabTaThl 0CBOCHHS 0011e00pa3oBaTeIbHON TUCHUILTHHBI B c00TBeTcTBHU ¢ PI'OC CIIO n Ha

OCHOBeE
Proc Coo

O01mme KOMIIETEHIINHT

IInanupyemsble pe3yJbTaThl 00y4YeHHs

Oo0mrue

III/ICIII/IH.]II/IHapHLIe

0KO1. Bsibupare crocoOb

pelieHus 3a/1a4
npodeccHoHATEHOMI
JEATeIbHOCTH
IMPUMCHUTCIIBEHO K

Pa3JIMYHBIM KOHTCKCTaM

B yacT Tpy/10BOr0 BOCHIUTAHUS:

- TOTOBHOCTb K TPY/Y, OCO3HAHUE [IEHHOCTH
MacTepcTBa, TPYA0Jto0ue;

- TOTOBHOCTh K aKTHBHOH JIESTEIBLHOCTH

TEXHOJIOTUUECKOU 17 COLIMAJILHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh HHHIIMUPOBATH,
IJIAHUPOBaTh M  CAMOCTOSATENBHO  BBINOJHSTH

TaKkylo JAESITeNbHOCTb, -HHTEpPeC K Pa3IMYHBbIM
chepam podeccHoHaATbHON AeSITENHHOCTH.
OgByageHne yHHBepPCAJIbLHBIMU Y4eOHBIMH
NMO3HABATEJILHBIMH AeHCTBUSIMM:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITEIIBHO (dbopMynupoBaTh u
aKTyalu3upoBaTh MpoOJIeMy, paccMaTpHUBaTh e€e
BCECTOPOH-

HE;

- YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK
WJIM OCHOBAHMSI JUIsl CPAaBHEHUS, KTacCU(DUKAIINH U
0000MIeHHS;

- OTIPEICIIATh LIeTH ACeSITeNbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUHU MX JOCTHKCHHS,

- BBISBIIATE 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B pACCMATPHUBACMBIX SBJICHUSX;

- BHOCHUTh KOPPEKTUBHI B JEATEIHHOCTb,
OIICHUBATh COOTBETCTBUE pPE3YJIbTATOB IIEJISM,
OIICHUBATh PUCKU MOCIEICTBUIN AEITEIbHOCTH;
-pa3BUBATh KPEATHBHOE MBIIMUICHUE TIPH PEIICHUN
KU3HEHHBIX MPOOIIEM

6) 0aszoBBIC HCCIIEIOBATEIbLCKUE JCUCTBUS: -

- BJIa/IETh CUCTEMOM XMMMYECKUX 3HAHUM, KOTOpasi BKIIOYAET:
OCHOBOIIOJIATAIOIIME MOHATUS  (XMMMYECKHM  3JIEMEHT, aToM,
JNIEKTPOHHAsT 000J0YKa aromMa, S-, p-, d-DJICKTPOHHBIC OpOUTAIH
aTOMOB, HMOH, MOJIEKYJa, BaJ€HTHOCTb, 3JIEKTPOOTPHUILATEIBHOCTD,
CTENEHb OKHCIIEHUS, XUMHUYECKasl CBS3b, MOJb, MOJIIpHas Macca,
MOJISIpHBIA 00BbEM, YIJIepOJHBINH CKeseT, (pyHKLIHOHANbHAs IpyIia,
paauKai, W30MEpHs, HU30MEpbl, TOMOJOTMYECKUH psil, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOJI- U  a30TCOACpXKAIME COCIUHEHMS,
OMOJIOTMYECKH AaKTUBHBIE BellecTBa (YriaeBOIbI, >KHUPBI, OEIKn),
MOHOMED, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJIIPHBIE
COCUHEHMS, KpUCTAJUIMUECKas penierka, TUIbl XUMHUYECKHX
peakuuii (OKUCIUTEIBHO-

BOCCTAaHOBUTENbHBIE, 9K30-U IHAOTEPMHUUYECKUE, PEaKLUUU HOHHOTO
oOMeHa), pacTBop, JJIEKTPOJINTHI, HEDJIEKTPOJIUTHI,
ANEKTPOIIUTUYECKAS JUCCOLMALIMS, OKUCIUTEIb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHUYECKON peaklMu, XUMUYECKOe PaBHOBECUE), TEOPHH
U 3aKOHBI (TEOpHs] XMMHUYECKOTO CTPOEHHUS OPraHUYECKUX BEIECTB
AM. DbyrnepoBa, Teopus BIEKTPOJIMTUYECKOM IUCCOLMALNM,
nepuoauueckuii 3akoH .M. MengeneeBa, 3aKkOH COXpaHEHHUS
Macchl),  3aKOHOMEPHOCTH,  CHMBOJIMYECKHH  SA3BIK  XUMHH,
(akTonoruueckue CBEJCHHUS O CBOMCTBax, COCTaBe, MOJIYYCHUH H
0€30IaCHOM  MCIOJIb30BAHUM  B@KHEHIINX HEOPraHUYECKUX U
OpPraHMYECKHUX BEUIECTB B OBITY M MPAKTUYECKOW JeATEIbHOCTH
YENI0BEKA;

- YMETh BBIABJIATH XapaKTepHbIE INPHU3HAKM M B3aUMOCBS3b
U3Y4YECHHBIX MOHATUM, NPUMEHATH COOTBETCTBYIOIIME IMOHATHUS IPU
ONHMCaHUM CTPOEHHS] M CBOWCTB HEOPTaHUYECKUX M OPraHUYECKUX
BELIECTB M UX NPEBPAILECHUU; BBIABISATh B3aUMOCBSI3b XMUMHUYECKUX
3HaHUM ¢ TIOHATUSIMHM W TIPEJCTABJIECHUSIMH  JPYrHX




BJIaJICTh HaBBIKAMH y4eOHO-HCCIICI0BATEIbCKON 1
MPOEKTHOM JeSATEIIbHOCTH, HaBbIKAMU
paspereHus mpoodieM;

- BBISBJISITh IPHYMHHO-CIICJICTBEHHBIC CBA3U
W aKTyaJIu3UpOBaTh 3aaa4y, BblIBUI'aTb I'MIIOTC3Yy
€e  peIICHHs, HAaXOIAUThb apPryMEHThI IS
JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHHU, 3a/1aBaTh
napameTpbl U KpUTEPHH PEIICHHUS;

- AHAJIM3UPOBATE IMOJYYCHHLBIC B 3adda4u
PE3YJIbTATHI, KPUTHYECKH JIOCTOBEPHOCTb,
IMPOTHO3UPOBATH HOBBIX YCIIOBHUAX,

- YMETh HEPCHOCHUTH 3HaHHS B
MO3HABATEIBHYI0 M  MPAKTHYECKYI0 00JacTh
KHU3HEACATCIbHOCTH;

- yYMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JIACTeH;

BBIABUTAaThb HOBBIC naeu, npej:[naraTL
OpUTHHANIBHBIE TIOJIXOJbl U PEHICHUS; XOJIe
pellleHrs OLIEHWBAaTh WX U3MEHEHHe B -
CIIOCOOHOCTD HuX HCIIOJIb30BAHHUS B

MIO3HABATEIbHON M COLMAIIBHOM NMPAKTHKE.

- OLICHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTb
uHpOpMallUK, €€ COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-ITHYECKUM HOPMaM;

UCMOJb30BaTh CpEeACTBA HMH(OPMAIIMOHHBIX U
KOMMYHHMKAI[MOHHBIX TEXHOJOTUH B pelIeHUU

KOTHUTHBHBIX, KOMMYHHUKaTHUBHBIX u
OpraHM3allMOHHBIX  3aJady €  COOJII0JIEHuEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE€30MIaCHOCTH,
TUTHEHBI, pecypcocOepeXeHus, MPaBOBBIX U
THUYECKUX  HOPM, HOpPM  HMH(OpMaIMOHHON
0€30I1aCHOCTH; BJIAJICTh HaBBbIKAMU
pacrio3HaBaHMs M 3aIIUTBl  MH(OpPMAIHH,

nH(pOPMaMOHHOMN 0€30MaCHOCTH TUIHOCTH

€CTECTBEHHOHAYUHBIX MPEIMETOB;

YMETh HCIIOJIb30BaTh HAUMEHOBAHUS XHUMHUYECKUX COEIMHEHHU
MEXKIYHAPOJHOIO COK3a TEOPETUYECKOM M NPUKIAJHOW XUMHH W
TPUBHAJIbHbIE Ha3BaHMsS BAXKHEHIIMX BEIIECTB (ITUJICH, AlCTHIICH,
TIIALIepUH, (QeHoN, (GOopMaNbIerua, YKCYCHAas KHCJIOTa, TIWIUH,
yrapHbIl Ta3, VIIEKHUCIbId Tra3, aMMHAaK, TralleHas W3BECTb,
HeramieHasi H3BECTb, NUThEBas coAa U JPYTHX), COCTaBIATH
(hopMyIibl HEOPraHUYECKMX U OPTaHUYECKUX BEUIECTB, YpaBHEHUSA
XUMUYECKUX PEaKIUh, OOBACHATH MX CMBICH;, TOJATBEPKAAThH
XapakTepHble XMMHYECKUE CBOWCTBA BEUIECTB COOTBETCTBYIOILUMHU
SKCIEPUMEHTAMH U 3aMUCIMH YPABHEHUN XUMUYECKUX PEAKIUH;
-yMETh yCTaHaBJIUBAaTh MIPUHAJIEKHOCTh M3Y4YEHHBIX
HEOPTraHWYECKUX W OPraHUYeCKHX BEIIECTB K OIpPEACIICHHBIM
KJlaccaM M TpynnaMm COEIMHEHWH, XapaKTepu3oBaThb UX COCTAB M
BLKHEMIIME CBOMCTBA; OINPEIEIATh BHUAbI XUMHUYECKUX CBS3EH
(koBaJleHTHAsi, MOHHAs, MeETAJJIMYecKas, BOJOPOJHAsS), THIIBI
KPUCTAJUTMYECKUX  PEHIETOK  BEIIECTB; KJ1IacCu(HUITUPOBATH
XUMHUYECKUE PEAKIINH;

chopMUpOBaTh TPEICTABICHUSA: O XHUMHUYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJM XHMHUH B TIO3HAHUU
SBIIGHUW TPUPOABI, B (OPMHUPOBAHUU MBINUICHUS U KYIbTYpPhI
JUYHOCTH, €€ (PYHKIIMOHAIHHOM TPaMOTHOCTH, HEOOXOIUMOU IS
pellleHus] MPAKTUYECKUX 3aJad M DSKOJIOTHUECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON CpeIe;

yMETh MPOBOJAUTH pacueThl [0 XUMHUYECKUM QopMmyaaM H
YpaBHEHUSM XUMHYECKUX PEAKIUN C HUCIOIb30BaHUEM (HU3UUIECKUX
BEJIMYUH, XapaKTEepU3YIOLIMX BEIIeCTBA C  KOJIMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaIbHBIC YCIIOBHSI) Ta30B, KOJINYECTBA
BEILIECTBA; MCIOJIb30BaTh CHUCTEMHBIE XHUMHUYECKHUE 3HAHUS JIs
MPUHATUAS PEIICHWA B KOHKPETHBIX JKHU3HEHHBIX CHUTYyaIUsX,
CBA3aHHBIX C BENIECTBAMU M HMX MPUMEHEHHWEM BaMU M HX
MIPUMEHEHHUEM




OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE U
KOMaHJ1e

-TOTOBHOCTbH K CaMOPAa3BUTHIO,
CaMOCTOSATEIILHOCTH W CaMOOTIPENEICHUIO; -
OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIIEIOBATEILCKOW MPOCKTHOW M COIMAJIbHOM
JIESITENILHOCTH;

OBnazieHue YHUBEPCATbHBIMU
KOMMYHHKATUBHBIMH JICHCTBHUSIMH:

0) coBMecCTHas JCITCIBHOCTh: IOHUMAaTh M
WCIIONB30BaTh IMPEUMYIIECTBA KOMaHIHON U
WHIUBUAYAIBHONH paboThl; MPUHUMATh LU
COBMECTHOM JIeATENbHOCTH, OPTraHU30BBIBATH WU
KOOPJMHHUPOBATH JCHCTBUS MO €€ JOCTHIKECHUIO:
COCTABJISITH TUTAH IEUCTBUH, paCIIPEACIISITh POJIH C
y4e€TOM  MHEHHMH  YYaCTHHKOB  OOCYXIaTb
pe3yabTaThl COBMECTHOU PabOTHI;

- KOOPJMHHUPOBATh U BBITIONHATH paboTy B
YCIIOBHSIX peanbHOTO, BUPTYAJIBHOTO it
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
OCYUIECTBJISATh MO3UTUBHOE CTPATErMUECKOE
MOBEJICHNE B PA3JIMYHBIX CUTYAIIHIX, IPOSBIISATH
TBOPUYECTBO U BOOOpaKeHUE, ObIThH
WHULIMATUBHBIM. OBJIaJIeHHe YHUBEPCAITbHBIMU
PETYIATUBHBIMU ICUCTBUAMU:

T') IPUHATHE ce0s U APYTUX JIOJICH:

- MPUHUMATH MOTHUBBI U apPTYMEHTBI APYTUX
JIFOJIeH TIPU aHAJIN3€e PE3YJIbTATOB JICATEILHOCTH; -
MpU3HABaTh CBOE IMPaBO M IMPABO JAPYTUX JIIOACH
Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTH
TTO3UIIMH JIPYTOTo YeI0OBeKa

noHnMar MHUp C

- yYMETb IUIAHUPOBAaTh U BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpallleHus: OpraHNYEeCKUX BEIECTB IPU HAarpeBaHUU, MOIy4YEeHHUE
STWJIEHA U M3YyYEHHE €ro CBOICTB, KaueCTBEHHBIE pEAKUUU Ha
aJIbJIETU/IbI, KPaxMall, YKCYCHYIO KUCIIOTY; JeHaTypanus OeJIKOB IpH
HarpeBaHWHU, I[BETHbIE pEaKUUU OEJIKOB; TMPOBOAUTH PEAKIIUU
MOHHOIO OOMEHa, ONpeAeisaTb Cpeay BOAHBIX  PacTBOPOB,
KayecTBEHHBIC PEaKIK Ha Cyiab(aT-, KapOOHAT- U XJIOPU-aHUOHBI,
Ha KaTMOH aMMOHMSI; pellaTh KCIIePUMEHTAJIbHbIE 33J[auy 110 TeMaM
"Metamnbl" u "Hemeramibl") B COOTBETCTBUM C IIPaBUIIaMU TEXHUKU
0€30I1aCHOCTH TpU OOpallleHMH C BeIIeCTBaMH U J1a0OpaTOPHBIM
o0opy/noBaHUEM;  NPEJICTaBISTb  pPE3yJIbTaThl  XUMHYECKOIO
JKCHEpUMEHTa B (opMe 3alMcu YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIMPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB




OK 07. ConelicTtBOBaTh
COXPaHEHHUI0 OKPYKaroIIeH
CpeIbl, pecypcocOepekeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUU KJIMMAaTa,
MIPUHITUTIBEI OEPEKITHBOTO
MIPOU3BOJICTBA, 3(P(HEKTUBHO
JIENCTBOBATH B
Ype3BBIYANHBIX CHTYAITHSIX

HE MIPUHUMATh JEHCTBUS, IPUHOCSIIIHNE BPE]l
OKpY>Karolleu cpere;

YMETh MIPOTHO3UPOBATH 9KOJIOTMYECKHE
MOCIIEACTBUS JEHCTBHUI, NpenoTBpamarth HuX; -
pPaCHIMPUTH OMNBIT JEATEIHLHOCTH 3KOJOTUYECKOU
HaIpaBJIEHHOCTH;

- pa3zpabaThIBaTh IJIaH PEIICHUs] TPOOIEMBI
C YYETOM aHaJIM3a UMEIOIIUXCS MaTepUanbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYIIECTBIISTh IIeJICHATPABICHHBIA TTOUCK
IepeHoca CpeAcTB U CHOCOOOB JAEHUCTBUS B
npoeccuoHaNbHYIO Cpeny;

- yMETh MIEPEHOCHUTH
MO3HABATENbHYI0O U  TMPAKTUYECKYIO
KU3ZHEICSITCIIbHOCTH;

-IIpe/JlaraTh HOBBIE MPOEKTHI, OIIEHUBATh UAECH C
TTO3UITNH HOBU3HBI, OPUTMHAILHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

JaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCHTH
KOPpPEKTUBBl B JEATEIbHOCTb,  OLICHUBATH
COOTBETCTBHUE PE3YJIHTATOB 1IEJISIM

3HAHUSA B
oOJactu

chOpMUPOBATh TPEJACTABICHUS: O XUMHYECKOH COCTABJISIOIICH
€CTECTBCHHOHAYYHOW KapTHHBI MHUpPA, POJIM XUMHUHU B IO3HAHHUU
SABJICHUH TIPUPOJBI, B (OPMUPOBAHMHM MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (YHKLIHMOHAJIBHOM T'PaMOTHOCTH, HEOOXOAUMOW IJis
pelIeHusl MPaKTUYEeCKUX 3a7ad W SKOJIOTUYECKH OOOCHOBAHHOTO
OTHOILIECHHS K CBOEMY 310POBBIO U IPUPOJHOM CPEAC;

- yMeTh cOONIOAaTh MpaBHUJa SKOJIOTMYECKH LEJIecO00pa3HOro
HOBEJICHUs B OBITY U TPYJOBOM JAEATEIBHOCTU B LENAX COXPaHEHUs
CBOETO 3/I0POBbS U OKPYKAIOUIEH NPUPOJHOW CpEeIbl; yYUTHIBAThH
OMACHOCTb BO3JEHCTBUS HA JKMBBIE OPIraHMU3Mbl OIPEIEICHHBIX
BCIICCTB, IIOHHMMAas CMBICJI ITOKa3aTelIsd HpGI{GHBHOﬁ IIOHYCTHMOﬁ
KOHLEHTpaluu




2. CTPYKTYPA U COAEPXXAHUE OBIEOBPA30OBATEJIbBHOU JUCILUTIIMHBI

«XUMUS»

2.1. O6beM TUCIMIUTMHBI U BUIBI YI4eOHON paboThI

Bug yaebHo# paboThl

O0beM B yacax

O06BemM 00pa3oBaTeILHON MPOrPAMMBI JUCITUTIIUHBI 72
B T.U.

OcHOBHOE coJiep>KaHNe 64
B T. 4.

TeopeTHIecKoe 00yIeHHe 30
MPAKTUYECKHUE 3aHITHS 24
11abOpaTOPHBIC 3aHITHS 10
[TpodeccroHaTbHO-OPUEHTUPOBAHHOE COJICPIKAHUE 6
(comep>KaHUETIPUKIIATHOTO MOYJIS)

B T. U.:

TeopeTHyecKoe 00ydueHue 2
MPAKTUIECKHE 3aHITHS 4
[IpomexyTouHas arTecTanus (3a4er) 2




2.2. Tematny

€CKUM NNaH U cofiepXaHne AUCLUNIUHBI

HaumeHoBaHue CopepaHue yuebHoro matepuana (0OCHoBHOE U NpoeCcCUOHANbHO-OPUEHTUPOBAHHOE), ®opmupyemble
pa3fienos n Tem nabopaTtopHble U NPaKTUYECKWUE 3aHATUA, NPUKNAJHOW MOAYND O6bem 4acoB | KoMneTeHLUUM
1 2 3 4
OcHoBHoOe cofiepxe 64
CTPOEHUSA BelecTsa 6
Tema 1.1. OcHoBHOe copepaHue 4 OK o1
CrpoeHue aTomoB
XMMUYECKUX TeopeTuueckoe obyyeHue 2
3/1€MEHTOB U
npupoaa C C " X 7 3 2
CAMYECKOI OBpeMeHHaa Moaenb CTpoeHua atoma. CMMBOIMYECKUIA A3bIK XUMUU. XUMUYECKUA INEMEHT. INeKTPOHHaA
casam KoHdurypauma atoma. Knaccudukauma xumuyeckux 3nemeHToB (S-, p-, d-anemeHTbl). BaneHTHble
3NEeKTPOHbl. BaneHTHOCTb. INeKTPOHHAA NpUpPOAA XMMWUYECKOW CBA3M. INEKTpooTpuuaTenbHoCTb. Buael
XMMUYECKOMN CBA3M (KOBaNeHTHas, MOHHAsA, MeTananyeckas, BOJOpoHas) U cnocobsl ee 06pa3oBaHus p)
[pakTuueckue 3anATua
PeweHue 3aaaHni Ha MCNONb30BAHWE XMMUYECKON CUMBOIMKWU U HA3BaHUIM COeJUHEHUI NO HOMEHKNAaType 2
MEeX/lyHapoAHOro COl03a TEOPETUHECKOM U NPUKNAJHON XUMUKM U TPUBUANBHBIX HA3BAHWUI ANA COCTaBNEHUA
XUMUYECKUX (DOpMYN ABYXaTOMHbIX COefMHEHMW (OKCMAOB, CyNbPWAOB, TMAPUAOB U T.N.) W [ApYrux
HeopraHu4yecKux coeuHeHUn OTLENbHbIX KNaccoB..
[paKTUyecKWe 3afaHus Ha YCTAHOB/IEHME CBA3W MeXJy CTPOEHWeM aTOMOB XWMWYECKUX 3/IEMEHTOB W
NepuoaNYeCKUM W3MEHEHUMEM CBOWCTB XMMWUYECKWUX 3INEMEHTOB U WX COEAUHEHWH B COOTBETCTBUM C
nonoxeHunem llepMoanyecKoin CUCTEMBI.
Tema 1.2. 0 ) 0K 01
MNepuopunyeckun CHOBHOE COAEpkaHue 0K 02

3aKOH W TabnnLa
N.W. MeHpeneesa




npaI{TW-IECI{VIe 3aHATHUA

I'Iepwop,mquKaﬂ CUCTEMA XUMNYECKUX 3NTEMEHTOB ,D.M Mer,eneeBa. dusnyecknit cmeicn
nepMOﬂMHECKOFO 3dKOHa ﬂ,M MeH;J,eﬂeeBa. 3aKOHOMEpHOCTI/I M3MEHEHWNA CBOWCTB XMMUUYECKMX
3NEMEHTOB, 06pa3yeMblx UMW NPOCTBIX U CNNOXKHBIX BEWECTB B COOTBETCTBUU C NONOKEHHUEM XUMNYECKOTO

anemeHTa B [lepuoanyeckon cucteme. MMpoBo33peHyecKkoe U Hay4yHoe 3HayeHue [epunoanyeckoro
3akoHa [1.M. Menpeneesa. lporHo3el [I.W. MeHpeneeBa. OTKpbITUE HOBLIX XMMUYECKUX 3N1EMEHTOB.
PelweHne NpakTMKO-0PUEHTUPOBAHHbBIX TEOPETUYECKUX 3alaHUii HA XapaKTepu3aLUmio XMMUYECKUX
anemeHTOB «MeTannnyeckue / HeMeTanIMyecKkmMe CBOMCTBA, INEKTPOOTPULATENBHOCTD XUMUYECKUX
3/1eMEHTOB B COOTBETCTBMM C UX 3IEKTPOHHBIM CTPOEHWEM W NMONOXKEHNEM B NEPUOANYECKON CUCTEME
xumuyeckux anemeHtoB [1.1. MeHpeneesa»

Paspen 2. Xumunueckue peakuuu

10

Tema 2.1. Tuneol
XUMUYECKUX
peakuunun

OcHoBHOe cofepxaHue

TeopeTuueckoe obyyeHue

Knaccwcbm(au,nﬂ N TUNbl XUMUYECKKUX peaI{LLMVI C y4aCTUeM HEOPraHU4eCKuX BelecCTB. CocTaBnenune
ypaBHEHMﬁ peauumﬁ CO€AUHEHUA, pa3NoXeHns, 3aMelleHunA, 06MEHa, B T.4. peaKLl,Mﬁ rOpeHuA, OKNCNeHna
BOCCTAaHOBNEHNA.

ypaBHeHMﬂ oKucneHna-socctaHoBneHua. CreneHb okmcneHnsa. OKMCAUTENb U BOCCTAHOBUTE D.
CocTaBneHue u YpaBHNUBAHWE OKMC/IUTENbHO-BOCCTAHOBUTENbHbBIX peaKLlMﬁ METOA0M 3NEKTPOHHOTO
6anaHca. OKMCAUTENbHO-BOCCTAHOBUTENbHbIE peakuun B NpUpoae, NpOU3BOACTBEHHbIX NMNpoUecCax U
HU3HENEATENBHOCTHU OPraHU3MoOB

npaI{TMlIECKME 3aHATUA

0K 01




KonuuectBeHHble OTHOWEHWUA B XUMUU. OCHOBHbIE KONMYECTBEHHbIE 3aKOHbl B XMMUW U pacyeTbl Mo 2

VPaBHEHUAM XMMUYECKUX peakuui. Monb Kak efinHMLa KonuyecTsa BewecTsa. MonapHasa macca. 3aKoHbl

COXpaHeHMA Macchl M 3Heprun. 3akoH Asoraapo. MonapHblit 06bem razos. OTHOCUTENbHAA MAOTHOCTH

rasoB. PacueTbl N0 ypaBHEHUAM XMMUYECKUX PeaKLMii C MCMONb30BaHWEM MacChl, 06beMa (HOpPManbHbIE

VCNOBWA) ra3oB, KONWYECTBA BellecTBa
Tema 2.2. OcHoBHOe copepaHue 4 0K 01
INeKTponUTUYECKa OK 04
A ARCCOUNaLMA W Tegpernueckoe obyuenne 2
WOHHBI 0OMeH

Teopua 3nekTponuTuyecko pauccoumauuun. MoHbl. INEKTPONUTLI, HE3NeKTPONUTbl. Peakuun WMOHHOrQ

o6meHa. CoctaBneHne peakuyuit MOHHOro 06MeHa NyTem COCTABNEHUA WX NONHbLIX M COKPALLEHHbIX MOHHbIX 2

ypaBHeHU. KNCNOTHO-0CHOBHbIE peaKLunu. 3afaHna Ha COCTaBNEHNE OHHbIX peakLui

JlabopartopHble 3aHATUS 2

JlabopatopHas paboTa “Tunbl XMMUYECKUX peakuynin”. 2

WccnepoBanue TNoe (Mo cocTaBy M KOMWUYECTBY UCXOAHbBIX M 00pa3yioWMUXCA BeWecTB) U NPU3HAKOB

XMMUYeCKUX peakuui. NpoBeaeHne peakuunili MOHHOTO 0OMeHa, onpeaeneHue cpeasbl BOSHbIX PacTBOPOB.

3afaHus Ha COCTaBNeHUE UOHHbIX peaKLuii
KoHTponbHas
paborta 1 CTpoeHue BellecTBa U XUMUYECKUE peakLun 2
Pazpen 3. Crpoenue n cBoWCTBa HEOPraHWYECKUX BEWECTB 16
Tema 3.1. OcHoBHOe copepaHue 4 0K 01
Knaccudukauus, 0K 02
HOMEHKNaTypa un TeopeTuyeckoe obyueHue 2 MK...
CTpOeHue
HeopraHu4yeckux

BeLllecTB




anﬂ,MET HeopraHqucxoﬁ XUMUN. KJ'IEICCMCIDMKE!LWIH HEOPraHWM4YeCKNX BELWECTB. HPOCTbIe N CNOXHble
BelecTBsa. OCHOBHbIE KNAacChl CNOXHbIX BellecTB (OKCMHI:I, r’MAPOKCUAbI, KUCNOTEI, COJWI). B3zaumoces3b
HeopraHM4eCcKux BELECTB. ArperaTHble COCTOAAHUA BelecTBa. KpMCTaﬂﬂW-IeCKVIe n aMODCbeIE Bellecrea.
Tunbi KPUCTANNIMYECKUX PEWETOK (aTOMHaH, MONIeKyNsApHasa, MOHHan, METaﬂﬂW-IECKaH). 3aBUCUMOCTb
¢)M3I/I‘-I€CKVIX CBOWCTB BeLLECTBA OT TUNa KpMCTaﬂﬂMLIECKOFI peLlweTKn. 3aBMCUMOCTb XMMUYECKON
AKTUBHOCTU BelecTB OT BUA XMMWYECKOW CBA3M U TUNA KpMCTaJ'IJ'IW-IECKOIﬁ pPeweTkn. npl/l‘-WIHbI
MHOF006pa3MFI BelwecTB

I'Ipal{mqecrme 3aHATUA

HomeHknaTypa HEOpraHWYeCcKUX BEWECTB: HAa3BaHMe BELECTBA UCXOAA U3 UX XUMUYECKOH hopMyNbl MK
COCTaB/IEHNE XMMUYECKOI hopMyNbl UCXOAA U3 Ha3BaHUA BelecTea no mexayHapogHoit (MIONAK) unu
TPUBMANbHOI HOMEHKNATYpe.

PeweHune npakTWYecKMX 3afaHuil no KnaccuukauuW, HOMeHKnatype W XuMuyeckum dopmynam
HEeOpraHM4YecKNx BeWeCTB pasiMyHblX KNaccoB (yrapHbli ras, yrnekucabli ras, aMMUak, ralweHas U3BecTb,
HeraweHas M3BecTb, MUTbEBAA COAA W PYrux): Ha3blBaThb W COCTaBAATb GOPMYNbl XMMUYECKUX BELLEeCTB,
onpefenaTb NPUHALNEKHOCTb K Knaccy.

NCTOYHUKM XMMUYeCcKon MHdopMauum (cpeacTB MaccoBoi MHGopmaumm, cetb NHTepHeT u apyrue). Mouck
WHgOopMaL MM No Ha3BaHWAM, MAEHTUUKATOPAM, CTPYKTYPHbLIM (hopMynam

Tema 3.2. ®usuko-
XUMUYECcKue
CBOWCTBA
HEeopraHu4yecKux
BELeCcTB

OcHoBHoe COjepiKaHue

TeopeTuueckoe obyyeHue

Metannbl. 06wwue du3nyeckue u xumuyeckue cBoWcTBa MeTannoB. Cnocobbl nonyyeHus. 3HauyeHue
METaNnNoB W HEMeTaNN0B B NPUPOJE M U3HEAEATENbHOCTW YenoBeKa u opraHnimos. Kopposua metannos:
BUIbl KOPPO3KK, CNOCO6bI 3aWKUTbI METANN0B OT KOPPO3UH

0K 01
0K 02
MK...




Hemetannbl. O6wme pusmnyeckme u xummyeckue CBOWCTBa HEMeTanNoB. TUNUYHbBIE CBOWCTBA HEMETANNOB
IV- VII rpynn. Knaccudukayus u HoMeHknatypa coepuHeHwit Hemetannos. KpyroBopoTbl GUOreHHbix
3NEMEHTOB B NpUpoje

XUMMUYEeCKUe CBOMCTBA OCHOBHbIX KNAccoB HeopraHnyeCcKux eewecTs (OKCMJJ,OB, TMAPOKCHUAOB, KUCNOT,
conei u ﬂp) 3aKOHOMepHOCTM B U3MEHEHUWN CBOWMCTB MPOCTbIX BEWECTB, BOAOPOAHBIX COG,[I,VIHQHVII.‘;I,
BbICWIKUX OKCHUAOB U TMAPOKCNI OB

npaKTlﬂl'-IECI{VIe 3aHATHNA

CocTaBneHune ypaBHEHMUI XMMUYECKUX PEAKLMIA C y4acTUEM NPOCTbIX U CNOKHBIX HEOPraHUYeCKNUX BelecTs:
METaNNoB U HEMETaNNoB; OKCUAOB METaN/oB, HEMETaNN0B U aMOTEpHbLIX 3NEMEHTOB; HEeOpraHM4eCcKux
KWUCNOT, OCHOBaHMI M aMpOoTepHbIX TMAPOKCUI0B; HEOPraHUYECKUX CONeN, XapaKTepU3yIoLWUX UX CBOWCTBA.
PeweHne npakTMKO-OPUEHTUPOBAHHbIX TEOPETUYEeCKUX 3afaHWii Ha CBOWCTBA, COCTaB, MONyYeHUe W
be3onacHoe UCNONb30BaHWE BaXKHeLWUX HEOPraHMYeCKNX BelLecTB B ObITY U MPaKTUYECKOW AeATeNbHOCTY
YenoBeka

Tema 3.3. OcHoBHOe copepxaHue 0K 01
WpeHnTudukayma 0K 02
HEOPraHWYeCcKUX | flagopatopHble 3aHATHA OK 04
BElLecTB

JlabopatopHas pabota «MaeHTUMKaLMA HEOPraHMYeCKUX BELeCTBY.

PeweHune 3KcnepuMmeHTanbHbIX 3afay NoO XMMMYECKUM CBOWCTBaM MeTannoB WM HeMeTannos, no

pacno3HaBaHUIO U NONYYEHUID CORANHEHMNI METANIOB U HEMETANIOB.

NpeHTUhUKaUMA HeopraHMYyeckUx BewecTB C WCNOAb30BaHMEM UX (U3NKO-XMMUYECKUX CBOWCTB,

XapaKTepPHbIX Ka4eCTBeHHbIX peakumnii. KauecTBeHHbIe peakuyuu Ha cynbdaT-, KapboHaT- U XN0pUA-aHNUOHDI,

Ha KaTUOH aMMOHMS
KoHTponbHas

pabota 2

CBoiicTBa HeOpraHM4YeCcKKUX BeUIeCTB




Pa3pen 4.

CTpOEHME U CBOWCTBA OpraHU4YeCKnx BeLWeECTB

Tema 4.1. OcHoBHOE cofiepxaHue

Knaccudukauus,

CTpOeHHE 1 TeopeTuyeckoe obyueHue

HOMeHKNaTypa

OpraHu4eckmx , y

P MosagneHne n pa3BUTUE OPraHUYECKOM XMMUM KaK Hayku. [TpeameT opraHuyeckom XuMun. Mecto u

BELLECTB 3HaYeHUe OpraHUYecKon XMMUK B CUCTEME CTECTBEHHBIX HayK.
XMMUyeckoe CTpoeHue Kak NopALOK COeMHEHUA aTOMOB B MONIEKYNe COrNAacHO UX BaNeHTHOCTU. OCHOBHbIe
NONOXEHUA TEOPUM XMMMUYECKOr0 CTPOEHMUA OpraHuyeckux coepuHennin A.M. byTtneposa. YrnepoaHbii
CKenet OpraHWyYeckon Monekynbl. 3aBUCUMOCTb CBOWCTB BELWECTB OT XUMWUYECKOTO CTPOEHMA MONEKy..
N3omepus u nsomepsl.
MNouatue o dyHKuuoHaneHoW rpynne. Pagukan. MpuHyunel knaccudbmkaymum opraHMyeckux coeUuHeHUn.
MexayHapogHas HOMEeHKNaTypa M MPUHLMNBI HOMEHKNATypbl OpraHuyeckux coepuHeHui. lMoHatve 06
a30TCofepKalmx coeauHeHUax, BMonorMyeckn aKTMBHbIX BellecTBax (yrneBofax, xupax, 6enkax u ap.),
BbICOKOMOJIEKYNAPHBIX COEAMHEHNAX (MOHOMEP, NONMMEP, CTPYKTYPHOE 3BEHO)
lNpakTuyeckue 3aHATUA
HomeHknaTypa OpraHuM4yeckux COEAWHEHWA OTAENbHbIX KNACCOB (HACHIWEHHbIE, HEHACHIWEHHbIE W
apoMaTuyeckue yYrneBOfOPOAbl, CNUPTbI, eHONbl, anbaeruipl, KeToHbl, KapboHOBble KUCNOTbl U Ap.)
CocTaBneHue NONHbLIX U COKPALEHHbIX CTPYKTYPHbIX (hOPMYN OpraHNYecKux BewecTB OTAENbHbLIX KNacCoB,
WCMONb3YA UX HA3BaHMA MO CUCTEMATUYECKOW M TPUBMANbHOW HOMEHKNAType (3TUNeH, aueTUneH, ruLepHH,
teHon, dopmanbaerna, YKCycHas Kucnota, rauuuH). Pacuyetsl npocTeiiwen opMynbl OpraHUYecKoi
MONEKYNbl, UCXOAA U3 INEMEHTHOrO cocTasa (B %)

Tema 4.2. OcHoBHOe copepiaHue

CeoiicTBa

OpraHUtecKux TeopeTuyeckoe obyueHue

COeIMHEHUI

24

12

OK 01
MK...

0K 01
0K 02
OK 04
[K...




®U3NKO-XMMUYECKME CBOWCTBA OPraHUYECKUX COeAUHEHUNA OTAenbHbIX KnaccoB (0cobGeHHOCTH
KnaccubuKauum U HOMEHKNATYpbl BHYTPU KNAcca; roMoiorMyeckunii pag u obwas opmyna; uomepus;
¢u3nYecKke CBONCTBA; XMMUYECKUE CBOWMCTBA; CNOCOObI NONYYEHNs):




— npepenbHble yrneBopopoAbl (ankaHel W UMKnoankaHel). [opeHMe MeTaHa Kak OfUH W3 OCHOBHbIX
WCTOYHUKOB TENia B NMPOMBIWAEHHOCTH W ObiTy. CBOWCTBA NPUPOAHLIX YrNEBOAOPOAOB, HAXOXKAEHUE B
NPUPOLE U NPUMEHEHUE aNKAHOB;

— HenpepensHble (aNKeHbl, ANKWHBI U aNKagWeHbl) U apoMaTUyeckue yrneBodopoasl. [opeHue auetuneHa
KaK MCTOYHUK BbICOKOTEMNEPATYPHOTO NJaMeHu ANA CBAPKU U Pe3KU MeTannoB

- KMCNopoacofepawme coeguHenns (cnupTel U deHonbl, KAPOOHOBLIE KUCIOTHI U 3UPLI, aNbAErUAbI U
KETOHbI, JXUpbI, yrneBoabl). MpakTyeckoe NnpuMeHeHne ITUAEHTIMKONA, TULEPUHE, deHona. NpumeHeHue
cdopmanbaermaa, aueTanbiernia, YKCycHoW KUCNoTbl. Mbina Kak COAM BbICWKMX KAapOOHOBLIX KUCAOT.
Motowme cBoiCTBa MblNa

— a3oTcoAepxalme coesuHeHns (aMUHbl U aMMHOKMCNOTHI, 6enku). BeicokoMonekynapHble CoOeauHEHUA
(cMHTETMYECKHe WU BUONOrMYecku-akTUBHbIE). MOHOMep, NonumMep, CTPYKTYpHOe 3BeHO. [onumepu3aums
3TWUNIEHA KaK OCHOBHOE HanpaBieHWe ero UCnoab30BaHUS.

FeHeTUYeCKasn CBA3b MEXKAY KNaccamMu OpraHMYeCcKUx CoefMHeHUN

”pal{TH‘JECKME 3aHATUA

CBOiiCTBA OpraHUYeCcKUX COEANHEHNI OTINbHbIX KNAcCOB (TPUBMANbHAA U MEXAYHAPOAHAA HOMEHKNATYPA,
XMMUYECKMEe CBOWCTBA, CNOCOOLI MONyYeHUA): npefenbHble (ankaHbl M UMKNOANKaHbl), HempepenbHole
(anKeHbl, aNKUHbI M aNKAAUEHbI) M apOMATUYECKME YTNEBOAOPOAbI, CTUPTbI U (EHObI, KAPOOHOBbIE KMCNOTbI
M 3MPbI, aNbAETUAbI U KETOHbI, aMUHbI U1 AMUHOKMUCNOTHI, BLICOKOMONEKYIAPHbLIE COeAUHEHUs. 3afaHus Ha
COCTaBNEHWUE YPABHEHWI XUMUYECKMX PeaKLWii C y4yacTMeM OpraHMYeCKWX BeWecTB Ha OCHOBAHWUMU UX
COCTaBa W CTPOEHMA

CocTaBneHue cxem peakyuit (B TOM YUCIE N0 NPEANOKEHHBIM LLENOYKAM NPEBPALLEHUI), XapaKTEPU3YIOLUX
XWMUYECKME CBOIMCTBA OPraHUYeCKMX COEAMHEHMNIA OTAENbHBIX KNACCOB, CNOCOBLI UX NONYYEHUSA U HA3BAHUE
OpraHWYecKnx CoeiMHeHU NO TPUBUANBHOM MU MEXAYHAPOAHOW CUCTEMATUYECKOI HOMEHKNATYpE.
PeleHne NpakTMKO-OpPMEHTHPOBAHHbIX TEOPETUYECKMX 33aHWIA HA CBOMNCTBA OPraHUYeCKUX COeAUHEHNA
OTAENbHBIX KNACCOB

JlabopartopHas pabota

NabopatopHas pabota “lNpeBpalieHns opraHUYeCcKMxX BEIWECTB NPX HarpesaHum".
MonyyeHue 3TUNEHA U U3yYeHUe ero CBOMCTB. MofennpoBaHue MONEKYN U XUMUYECKUX MPeBpalleHnin Ha
npuMepe 3TaHa, 3TUNEeHa, aLeTuneHa u ap.




Tema 4.3. OcHoBHOe cofiepxaHue 0K 01
NpeHTndukauma OK 02
Opraniieckux TeopeTnueckoe obyueHune OK 04
BeLLecTB, UX K.
3HauYeHUe
npUMeHeHue B buoopraHnyeckue coepurenus. NpumeHeHune u Guonornyeckas posb yrneBopos. OKUCNeHWe YrIeBoAoB
6bITOBO W — WCTOYHMK IHEPrumn XMBbIX opraHuamos. 06nacTu npumeHeHus ammHokucnot. MNpespalwenns 6enkos
NPOM3BOACTBEHHOM MWLM B OpraHu3me. buonoruyeckne dyHkuun 6Genkos. buonormyeckne dyHKuMM xupos. Ponb
[eATeNbHOCTH OpraH1YyecKon XMMnK B pelweHnn npobnem nuiesoi 6eaonacHocTy
yenoBeKa

Ponb opraHuyeckoi xumum B peweHun npobnem sHepreTMyeckon 6€30nacHOCTH, B pa3BUTUU MEAULMHBI,

CO3A4aHMWN HOBbIX MaTepuanoB, HOBbIX MCTOYHMKOB 3HEpruM (anbTepHaTUBHbIE UCTOYHUKWU IHEPrum).

OnacHocTb BO3JENCTBUS HA IKMBbIE OPraHW3Mbl OpPraHUYecKUX BeWEeCTB OTAeNbHbIX KIACCOB

(yrneBoaopopbl, CnupThl, (EHOAb, XNOPOPraHWYyecKkMe MpOM3BOAHbIE, anbAeruabl U Ap.), CMbICH

nokasartens npefesbHo AoNYCTUMON KOHUEHTPAaLMK

NaboparopHbie 3aHaTUSA

JNabopatopHas paboTa: “UpeHTUdUKALNA OPraHUYeCcKUX COeANHEHUI OTAENbHBIX KnaccoB”

NaeHTUDUKAUMA OpraHUYecKUX COeUHEHWUIN OTAENbHbLIX KNaccoB (Ha npuMmepe anbAerujos, Kpaxmana,

YKCYCHOM KWUCNOTbl, 6ENKOB M T.N.) C UCMONb30BAHUEM WX (PU3UKO-XUMUUYECKWUX CBOWCTB U XapaKTepHbIX

KauyecTBEHHbIX peakumii. [leHatypauus 6enka npu HarpesaHuu. LipeTHble peakummn 6enkos. BosHUKHOBEHME

aHaNIMTUYECKOro CUrHana c TOYKMU 3peHUA XMMUYECKMX NPOLLECCOB NPU NPOTEKAHWU KaYeCTBEHHOW peakLuu,

no3BonAtowWen MAeHTMDULNPOBATL NPEANOKEHHbIE OPraHUYecKne BeLecTBa
KoHTponbHas
paborta 3 CTpyKTypa 1 CBOWCTBA OpraHUYeCcKUX BELWECTB
Pazpen 5. KuHetuyeckue u TepmoiMHaMUyeCKUe 3aKOHOMEPHOCTU NPOTEKAHUA XMMUYECKUX peaKLnii




CkopocTb OcHoBHOe copepxaHue 0K 01
XUMUYECKUX 0K 02
peakuui. nK...
XuMUyeckoe
paBHOBecue

TeopeTuueckoe obyyeHue

CKopocCTb peakuwu, ee 3aBUCMMOCTb OT Pas3IM4HbIX (PAKTOPOB: NPUPOALI pearvpylolnx BeLecTs,

KOHLEHTpaLuuu pearnpyloLnx BewecTs, TeMnepaTypsl M NAOWAAM peakUMOHHON NOBEPXHOCTU. TennoBble

3 PeKTbl XMMUYECKUX peakLni. IK30- M IHAOTEPMUYECKME, peaKLuHm.

06patMmMocCTb peakumnii. XMMUYeCcKoe paBHOBECUE M ero CMelleHne noa AelCTBMEM Pa3NnyHbIX haKTOpOB

(KOHUEeHTpaLuMa peareHTOB MW NPOLYKTOB peaKkLuu, jaBneHune, Temnepatypa) AN CO34aHUA ONTUMANbHbIX

YCNIOBUIA NpOTEKAaHMA XxuMnyeckux npoueccos. MpuHyun Jle Watenve

pakTuyeckne 3anaTmMA 0K 01

0K 02

PeweHune NpakTUKO-OPUEHTUPOBAHHBIX 3aaHUIA Ha aHanu3 aKTOPOB, BAMAIOIWMX HA U3MEHEHUE CKOPOCTH MK...

XMMWYECKON peakuuu, B T.4. C NO3ULUIA 3KONOTMYECKW LienecoobpasHoro nosefeHua B ObITy U TPyAOBOIA

[EATENbHOCTU B LIeNAX COXPaHEHUs CBOErO 30POBbS U OKPYKAKOWEN NPUPOLHON Cpepbl.

PeweHune npaKTMKO-OpUEHTUPOBAHHBIX 3afaHMIN HAa NnpuMeHeHne npuHuKna Jle-Latense ana HaxoxaeHus

HanpaBNeHUA CMELEeHNA PaBHOBECHA XMMUYECKOW peakumMmn 1 aHanu3 GaKTopoB, BANAIOWMX HA CMeLLeHHe

XUMKUYECKOro paBHOBeCUA
Paspen 6. Pacteopsi
Tema 6.1. OcHoBHOe copepxaHue 0K 01
MNoHaTHe o 0K 02
pacTBopax 0K 07

TK...




Teopetuueckoe obyyeHue

PactBopeHue kak ¢u3uKko-xummuyeckuit npouecc. Pacteopbl. Cnocobbl nNpurotoBneHMA pacTBOPOB.
PactBopumocTb. MaccoBas pgona pactBopeHHoro BeuiectBa. CMbiCn nokasaTtens npefenbHO AOMYCTUMON
KOHLIEHTPaLM1K 1 ero MCNoNb30BaHue B OLleHKe 3Konornyeckon besonacHocTu.

MpaBuna 3Konornyeckn LenecoobpasHoro nosefeHus B ObITY M TPYAOBON [EATENBHOCTM B LENAX
COXpaHeHMA CBOEro 3[40POBbA W OKPYXKaloleh NpUpoAHONA CpeAbl; ONACHOCTb BO3AEWCTBMUA Ha XMBble
OpraHu3mbl ONpeAeneHHbIX BelecTB.

PeweHne npaKkTUKO-OpPUEHTUPOBAHHLIX PACYETHbIX 3afjaHMWit Ha PacTBOpbI, UCNONb3yeMble B ObITOBOI U
NPOM3BOJCTBEHHOW AeATENLHOCTH YenoBekKa

OcHoBHOE copiepxanue 0K 01
0K 02
NabopartopHble 3aHATUSA
Tema 6.2. JNlabopaTtopHas pabota «llpurotoBneHue pacTeopoB». OK 04
WccnepoBaHue MpurotoBneHne pacTBopoB 3afaHHoO (MaccoBoil, %) KOHUEHTpauuu (C NpakTUKO-OPUMEHTUPOBAHHbLIMY MnK...
CBOICTB pacTBOpoB|BOMPOCAMH) 1 onpeaeseHne Cpefbl BOAHbIX pacTBOPOB.
PeweHue 3agay Ha NpuroToBNeHWe pacTBOPOB
MNpodeccmoHanbHO-OpUMEeHTUPOBAHHOE COflepXKaHUe (CofepKaHue NPUKNAAHOTO MOAYNsA)
. 0K 01
Pazpen 7. Xumus B ObITY U NPOM3BOJICTBEHHOM JI€ATENBLHOCTU YesioBeKa 0K 02
Xumus B 6bITY 1 OcHoBHoe copiepxanue OK 04
NPOU3BOACTBEHHOW 0K 07
NeATeNbHOCTH MK...

4YenoBEKa

TeopeTuueckoe obyyerue




HoBelwme [OCTMHEHMA XMUMWUYECKONH HAYKM U XMMMUYECKOW TexHonoruu. Ponb xumuu B obecneyeHuu
3KONOTrMYeCKOW, IHEpPreTMYecKoi v nuweson 6e3onacHoOCTW, pa3BUTUM MeauuMHbl. [TpaBuna noucka u
aHann3a XMMM4Yeckon MHGOpPMaLMKU U3 PasNMyHbIX MCTOYHMKOB (Hay4yHaa u yyebHo-Hay4Has nuTepaTypa,
cpeAcTBa MaccoBoi MHGopmaLum, ceTb NHTepHeT)

npaKTW-IECI{VIe 3aHATUA

MoucK WM aHanM3 KeicoB O NPUMEHEHWM XMMUYECKUX BeWecTB M TeXHONOrMiA C y4yeToM Oyayiiei
npogeccMoHanbHON JeATENbHOCTH MO TEMaM: BaXHENWMUe CTPOUTENbHbIE MaTEpUanbl, KOHCTPYKLUOHHbIE
maTepuanbl, Kpacku, CTEKNo, Kepamuka, matepuanbl ANA 3N1eKTPOHWKMW, HAaHOMaTepuanbl, TEKCTUAbHbIE
BOJIOKHA, WCTOYHWKM 3HEPriMu, OpraHUyeckue M MUHepanbHble YA0OpeHUs, NeKapcTBEHHble BeLWecTBa,

ObITOBAA XUMUA.
3awwTa: lNpefcraBneHne pe3ynbTaToB peleHns KeincoB B popMe MUHU-AOKNAAA C Npe3eHTal e

HPOMe}KyTOLIHaﬂ arrectauua no gucumninHe (3aqu)

Bcero
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YCJIOBUSA PEAJU3ALNHA ITPOTPAMMBI OBII[EOBPA3OBATEJILHOM
JTACIATIIAHBI

4.1. TpeOoBaHHMsI K MUHUMAJIBHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0

HJ’IH panusanun IMnporpamMmbl AUCHUIIMHBL HOPCAYCMOTPEHBI CICAYIOIIUC CIICHUaIbHBIC

MOMEIICHUS: yIeOHBIN KaOMHET XUMHUH U Y4eOHONH XUMUYECKO# 1abopaTopHu.

OO6opynoBanue y4eOHOro kad0uHera (HArJsiAHbIe MOCOOMA): HAOOPHI MIAPOCTEPIKHEBBIX
MoJieIe MOJIEKYJI, MOJEIH KPUCTAIUIMUECKUX PEIIETOK, KOJUIEKIIMH MPOCTHIX U CIIOKHBIX BEIIECTB
W/WIM KOJUIEKIUU TIOJIMMEPOB; KOJUICKIMS TOPHBIX TOPOJ M MHUHEpasioB, Tabnuia MeHpeneeBa,
yaeOHbIe GUIBbMBI, IUGPOBBIE 00pa30BaTEIbHBIEC PECYPCHI.

TexHuyeckue cpeacTBa 00y4eHHUsI: KOMIBIOTEP C YCTPOHCTBAMHU BOCIIPOU3BEACHUS 3BYKA, ,
MYJIBTUMEANA-IIPOEKTOP C IKPAHOM.

OobopynoBanue Jjadoparopuu W Ppadoynx MecT Ja0OPaATOPMU:MEH3YPKH, MHUIECTKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JIYIIbl, TPEJAMETHBIC U TTOKPOBHBIC CTEKJIA, TIJIAHIIETHI ISt
KaleJbHBIX peakiuii, GuiIbTpoBasibHasg Oymara, MPOMBIBAJIKH, CTEKJISIHHBIE TPOOUPKH, PE3HHOBBIC
npoOku, (HOHAPHKHM, HAOOP PEAKTHBOB, CTEKIIIHHBIC MAJOYKH, INTATHBBI JJIS MPOOUPOK; MEpPHBIC
WIMH]IPBI, BOPOHKH CTEKJISIHHBIE, BOPOHKHU JAeTUTeNnbHbIe MmHApudeckue (50-100 M), cTynku ¢
necTukoM, gapdopoBble YalIky, MUHIETH, (GUIBTPHI OyMakHbIE, BaTa, MapJis, YacOBbIE CTEKIA,
AIIEKTPOIUIUTKH, JIADOPATOPHBIE IITATUBBI, CHIUPTOBBIE TOPEIKU, CIMYKH, IPUOOp NS MOTY4YEHHUS
ra3oB (WJu IpoOUpKa ¢ Ta300TBOIHOM TPYOKOI), NepkaTenu Juisi MPOOUPOK, CKIISIHKH JIJIsl XpaHSHUS
PEaKTHBOB, pa3laTOYHbIC JIOTKH; XxuMuueckue crakanbl (50, 100 u 200 mun); mmaTenu; MUHIICTHI;
TUTEJIbHBIC HIMIIIBL, CEKYHIOMEPHI (TaliMephl), MepHbIe Tpooupku (Ha 10-20 MiT) 1 MEpHBIE KOJIOBI
(25, 50, 100 u 200 mu1), BomsiHas OaHs (MJIM TEPMOCTAT), CTCKJISTHHBIE MaJIOUYKH; KOHMYECKUE KOJIOBI
st tutpoBanus (50 u 100 mu1); MHAMKATOPHBIC MOJOCKU Il ompeneneHuss pH u cranmaprHas
WHAMKATOpHAs IIKaJla; YHUBEPCAbHBIN HHAuKaTop; muneTky Ha 1, 10, 50 M (wnu no3atopsl Ha 1, 5
u 10 i), GropeTku Juist TATpOBaHUS, MeAuIMHCKKE mmpuiel Ha 100-150 mut, mabopaTtopHble W/HUau
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, cymmibHBIN 1IKad, U JIp. T1abopaTopHOE 000PYyI0BAHUE.

4.2. UudopmannoHHOe odecredeHHe peaaTn3alui NPporpaMmbl

OcHOBHbIE HCTOYHHKH:

1.I'abpuensan O.C. Xumus 10 xnace. J{ns o0meoOpa3oBarenbHbIX yupexaeHud .- M ., 2022.
2.I'abpuensn O.C. Xumus 11 knacc. J{ns o6meo0pazoBaTenbHbIX yupexaeHui .- M., 2022.
3.babkoB, A. B. Xumus : yue6nuk / A. B. babkos, T. . bapabanosa, B. A. Ilomnkos. -

MockBa :  I'DOTAP-Meana, 2020. - 352 ¢. : mi. - 352 c. - ISBN 978-5-9704-6149-5. -
Texkcr : anextponnsiii / ObC "KoncynbpranT ctynenta” : [cait]. - URL

NuTepHeT-pecypcesr:

DIIeKTPOHHBICOOPa30BaTEILHBIEPECYPCHI Hoctym x pecypcy




IBC «KoHcyabTaHT
cryaenTayhttps://www.studentlibrary.ru/
http://www.medcollegelib.ru/

JoctymHeorpanuyieH (TI0CIeaBTOPU3AIUH )

OnekrpoHHas oubnanoreka PssI'MY
https://lib.rzgmu.ru/

JoctynHeorpanuyeH (MOCIeaBTOPU3ALINN )

9BC IPRbooks
https://www.iprbookshop.ru/

JoctynHeorpanuyeH (MOcIeaBTOPU3ALINN )



https://www.studentlibrary.ru/
http://www.medcollegelib.ru/
https://lib.rzgmu.ru/
https://www.iprbookshop.ru/

KOHTPOJIb 1 OHEHKA PE3YJIBTATOB
OCBOEHHSAOBIIEOBPA3OBATEJBLHON JUCHUILIAHBI

KOHTpOJIB N OLCHKa pPE3YIbTAaTOB O6y‘ICHI/I${ OCYLICCTBIIACTCA IIPEIIOaAaBaTejicM B

mporecce NPOBEICHUS MPAKTUYECKUX 3aHATUH M JIaOOPAaTOPHBIX pabOT, TECTHPOBAHUS, a

TaK>XK€ BBIIIOJIHCHUA 06y‘-IaIOH_[I/IMI/IC5I WHIAWBUAYAJIbHBIX 3aﬂaHHﬁ, IMIPOCKTOB, I/ICCJICZ[OBaHI/If/'I.

Pesynbrarel 0OydeHHS ONPEACNSAIOT, 4YTO OOydaromuecs [OJKHBI 3HATh, MOHUMATh H

ACMOHCTPHUPOBATH IO 3aBCPIICHHUUN U3YUCHUA JUCHUIIIINHBI.

JLtst

dbopmHpOBaHUs,

KOHTPOJIA W OLCHKHU PE3YJIbTATOB OCBOCHUSA yqe6H0171

AUCHUIUIMHBL HUCIOJB3YCTCA CUCTEMA OLCHOYHBIX MepOHpHﬂTHﬁ, MMpeaACTaBIAOIIAA coboit

KOMIIJICKC

y4eOHBIX MEpONPHUATHUH,

CorjilaCoBaHHbIX C

pe3yiibTaTaMu 06y‘~ICHI/IH

u

chopmymupoBanHbix ¢ ydetoM ®I'OC COO (mpeameTHble pe3yibTaThl MO TUCHUILIMHE) U

dI'OC CIIO.
THIBI OLEHOYHBIX MepoNnpUATHI
Ne | OK/IIK Pa3nea/Tema Pe3yabTaT 00yueHus
I OcHoOBHOE coJiep kaHne
1 Paznen 1. OcHoBsl @opMmynupoBaTh 0a30BbI€
CTPOEHMSI BEILIECTBA | MOHSATHS U 3aKOHBI XUMUU
1. |OKO0l. |Ctpoenue  artomoB|CoCTaBIsSITh XMUMHYECKHUE | 1. Tect«CtpoeHneaToMoB
1 XMMHUICCKMX opmysBl COSIMHEHUH B | xyvpueckux S7EMEHTOB H TPHPOIA
3JIEMEHTOB U | COOTBETCTBUU co .
XUMHUYECKON CBSAZHM.
IpUpoaa CTETICHBIO OKHCJICHUS
XUMHYECKOH CBSI3H | XHMUYECKHX DJIEMEHTOB, | % 3ajaun  Ha  COCTaBleHHE
HCXO0Is1 U3 BAJICHTHOCTH U XUMHNYECCKUX (bOpMy.]'I ABYXAaTOMHBIX
3JICKTPOOTPUIATEIIBHOCTH | COEIMHEHU (OKCHUIOB, CYJIb(HUIOB,
TUAPHUIOB U T.I1.).
3.3ananus Ha UCIIOJIb30BAaHUE
XUMHYECKON CHMBOJIMKH Y Ha3BaHUU
COCIMHEHUI 1O  HOMEHKJIAType
MEX1yHapOJIHOT O COr03a
TEOPETUYECKOMN " MPUKJIAAHON
XUMUM W TPUBUAIBHBIX Ha3BaHUU
JUISL  COCTAaBJIEHUS  XUMHYECKHX
bopMyn IBYXaTOMHBIX COEIUHEHHI
(oxcumoB, Cynb(pUIOB, THAPHIOB U
T.I.) W JAPYrUX HEOPraHU4YEeCKUX
COEJIMHEHUI OTAEJIBHBIX KJIaCCOB
THunbl OeHOYHBIX
Ne [OK/IIK Pa3znea/Tema PesynabTaT 00yuenust MeponpusTHii




OK 01,
OK 02

[Tepuoanueckuii
3aKOH U Ta0iauIa
J.N. MenneneeBa

XapakTepHu30BaTh

XUMHNYCCKHUE OJJICMCHTBI B
COOTBETCTBUU c ux
HOJIOKEHUEM B
IIEPUOIUUECKON  CHUCTEME
XUMHYECKHX

J.1. Menneneena

9JICMCHTOB

1. Tect
HEMETAJUINYECKUE

«Merajumnyeckue  /
CBOICTBA,
AIEKTPOOTPHUIIATEITHHOCTD u
CPOJICTBO K AJICKTPOHY XHMMHYECKUX
3JICMEHTOB B COOTBETCTBHE C HX

SJICKTPOHHBIM CTPOCHUCM n

ITOJIOKCHHUEM B HCpHOI[PI‘ICCKOfI

CUCTEMC XHUMHUYCCKUX DJJIEMCHTOB
JI.1. MenneneeBay.
2. [IpakTuueckne 3amaHusi Ha

YCTAaHOBJICHHUC CBA3HU MCKAY

CTPOCHHUEM AaTOMOB XHMMHUYCCKUX

9JICMCHTOB n NEpUOANICCKUM

N3MCHCHHUCM CBOfICTB XUMHUYCCKUX
JJIEMEHTOB M WX COEIUHEHUN B

COOTBCTCTBHUH C ITOJIOKCHHEM

[Tepuonnueckoii cucreme.

3. [IpakTuko-

OPUEHTUPOBAaHHBIE TEOPETUYECKUE
3aJaHusl  Ha  XapakTepu3aluio
XUMHYECKHUX 3JIEMEHTOB:
«Mertannuueckue/

HEMETAJUIMYECKHE CBOICTBA,
AIIEKTPOOTPHULATETLHOCTh U
CPOACTBO K IEKTPOHY XMMHUYECKUX
AJIIEMEHTOB B COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHUEM B MEPUOIUYECKOMN
CUCTEME XHMHYECKUX DIIEMEHTOB
JI.1. MenneneeBa»

Paznen 2.

XUMHUYECKHUE
peakuuu

XapakTepus3oBaTh
XUMHYECKHUX PEaKIun

THUIIB]

KonrponsHast pabora «CtpoeHue
BEIECTBA U XUMUUECKHE PEAKIIUN»

OK 01
OK 04

TUIbl XMMHUYECKUX
peakuuii

CocCTaBiATh peakiuu
COCJIMHEHUS, Pa3I0KEeHNUS,
oOMeHa, 3aMEILCHUS,
OKHCIIUTENLHO-
BOCCTAHOBUTEILHEIE
peakinuu

1.3anaun Ha COCTaBIICHUE]
YPAaBHEHUUN PEaKLUN:
- COCUHEHUS,  3aMelleHus,
pa3ioxeHus, 0OMeHa;
- OKHUCJIUTEIHHO-
BOCCTAHOBUTEIIBHBIX ~ pPEaKIUid  C
HCIOJIb30BaHUEM MeToja
AJIEKTPOHHOTO OanaHca.

2.3amaun Ha  pacyer MAacCEhl
BellecTBa WU O00BEMA Ta3oB IO

HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA,




Macce WIM O00BbEMY OJHOIO W3
YYaCTBYIOLIMX B PEAaKLHMHU BEILIECTB;
pacuérol Macchbl (00BéMma,
KOJINYECTBA BEIIECTBA) MPOIAYKTOB
pEaKIuy, €CIM OJHO M3 BEIIECTB

HMECT ITPUMECHU

DICKTPOIUTHYCCKAS
IIUCCOLALIUAS u
WOHHBIA 0OMEH

CocTaBisiTh  ypaBHEHHS
XUMHYECKUX peakuuii
HMOHHOI'O oOMeHa c
y4acTuem

HCOPTraHNYCCKUX BCIICCTB

1. 3amaHusi Ha COCTaBlICHUE
MOJICKYJISIPHBIX M MOHHBIX peakuil
C y4yacTHEeM KHUCJIOT, OCHOBaHUU U
coliell, YCTaHOBIIEHHUE W3MEHEHUS
KHCIIOTHOCTH CPEJIbI

2. JlabopaTopHas pabora
"Tunbl XUMUYECKUX peakiuid"

Pazgen 3. Crpoenue

HccenenoBate cTpoeHne u

KonrponsHast pabota

u CBOMCTBA | CBOICTBA HEOPraHUYECKUX «CBOICTBAa HEOPraHUYECKUX
HEOPraHUYECKUX BEILIECTB BEILIECTBY
BEILIECTB

OK 01 |Knaccudukammus, Knaccugpumnmposartsb 1. Tecr «Homenkiatypa u
HOMCHKJIaTypa H | OPraHu4CCKUC BCIICCTBA B | ga3BaHue HEOPTaHWYECKNX BEIIECTB
CTPOEHHE COOTBETCTBUU c MX |poxons M3 HX  XHMUGECKON
HEOPraHUYECKUX CTPOCHHUEM

bopmyIbI WIn COCTaBJICHHE

BEILIECTB

XUMHUYECKOH (OpPMYIIbI HUCXOAS W3

Ha3BaHUA BCIICCTBA Io

MEXIYHAPOAHOW WJIM TPUBUAJIBHOMN

HOMEHKJIAType».
2. 3amaun Ha pacyeT MacCOBOM
JIOJIHA (macchl) XUMHUYECKOTO

AJIeMEHTa(COECTMHEHUS)B  MOJIEKYJIE
(cmecn). 3.IIpakTudeckue 3amaHus
no Kiaccuukamy, HOMEHKIAType

" XUMHAYECKUM bopmynam
HEOPraHUYECKUX BELIECTB
pa3IMYHbIX KJIACCOB.

Knaccudukanus, HOMEHKIAaTypa H
CTpPOEHHE HEOPraHMYECKUX BEUIECTB

4. TIlpakTuyeckue 3aJaHusd Ha
OIIpeNIeIIEHUE XUMHYECKOU
AKTUBHOCTHU BEILIECTB B
3aBUCUMOCTM  BHJA XUMHYECKOH

CBS3M M THUMNA KPHUCTAUIMYECKON
pelIeTKH




3. |OKO01, | DPusukoxumuueckue | YcraHaBIUBaTh 1. Tect «OcobennocTu
2 |OKO02 |cBoiicTBa 3aBHCHUMOCTh (1)1/131:11(0- XMMHYECKAX ~ CBOWMCTB  OKCHIIOB,
HEOpPraHUYECKUX XUMHUYECKHUX CBOUCTB| \ yonor,  ocHOBaHMI, aM(OTEPHBIX
BEIICCTB HEOPraHUYECKUX BEIECTB .
OT CIDOGHHS ATOMOB W THJIPOKCHUJIOB U COJIEM».
MOJICKYJ, a TaKXKe THIIA |2 3amaHusi Ha COCTaBJICHUE
KPHCTATHYCCKOI YPaBHEHUH XMMHUYECKUX PEAKLIHU C
peLIeTKH y4acTUEM TMPOCThIX M  CIOXKHBIX
HEOpPraHMYECKUX BEIIECTB: OKCUIOB
METaJIJIOB, HEMETAJIJIOB u
amM(pOTEePHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHCIIOT,
OCHOBaHUM u amM(OTEepHBIX
THJIPOKCH/JIOB, HEOPraHUYECKUX
COJIEH,  XApaKTepHU3YIOIMX  MX
CBOICTBA U CITOCOOBI OTYyYEHUSI.
3.I1pakTHKO-OpHEHTHUPOBAHHBIC
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U [IOJIy4YEHHUE
HEOPraHMYECKUX BEIIECTB
3. |OK 01, | Uneatuduxarms Hccnenosatp 1. [IpakTHKO-OpHUEHTUPOBAHHbIC
3 OK 02, | HeOpraHM4EeCKUx Ka4ECTBEHHBIE PEAKUMH | 33 1aH1s 1o COCTABJIEHHIO
OK 04 | Bemects HCOPTaHMHCCKIX XUMHUYECKUX pEaKUUi C y4acTHEM
BELIECTB
HEOPraHUYECKUX BELIECTB,
UCIIOJIb3YEMBIX TUISE ux
UACHTU(DHUKAIIH.
2. JlabopaTopHas pabora:
"Unentudukanuss HEOPraHMYECKHX
BelecTB"

4 Paznen 4. Crpoenue | UccnenoBath crpoenue u | KontponbHas pabora «CrpoeHue u
51 CBOMCTBA | CBOMCTBA OPraHUYECKUX | CBOMCTBA OPraHUYECKUX BEIIECTBY
OpPraHUYECKUX BELIECTB
BEIIECTB

4. |OKO01 |Knaccudpukamus, Knaccudunuposars L. 3ajaHusl Ha  COCTaBJICHME

1 CTpOCHHE 1 OpraHWYECKHE BEIIECTBA | HA3BaHUI OpraHUYEeCKUX
HOMCHKIIATYpa B COOTBETCTBHH C UX COCIMHEHUN 110 TPUBHAIBHON WIH

OpPraHUYECKUX . .

BeILIECTE CTpOEHUEM MEXIYHapOJAHON CHCTeMaTH4YeCKON
HOMEHKJIATYpE.

2. 3ajaHusl Ha  COCTaBJICHME

MOJIHBIX u COKpAIIEHHBIX

CTPYKTYPHBIX (POPMYJ OpraHuYeCcKUX
BEILECTB OTACIIBHBIX KIIACCOB.

3. 3ajmaun  Ha  ompeneseHue
MpOCTEHIIeH hopmysI
OpPTaHUYECKON MOJIEKYIIbI, UCXO/IS U3

AJIEMEHTHOTO cocTaBa (B %)




4, |OKO0l, |CsoiicTBa YcTaHaBIUBaThH 1. 3ajaHus Ha  COCTaBJICHHC
2 OK 02, | opraHM4ecKux 3aBUCUMOCTh  (GU3HKO- | ypapHeHHIT XMMHUYECKHX PEAKLHil ¢
OK 04 |coenuBeHUM XUMHUYECKUX CBOMCTB YYACTHEM OPraHHYECKHX BEI[ECTB HA
OpPraHMYECKHUX BEIIECTB
OT CTPOGHHS MOJIEKYIT OCHOBaHUU UX COCTaBa U CTPOEHUS.
2. 3amaHusi Ha  COCTaBJICHHE
YpaBHEHUN XHUMHYECKUX PEaKIUi,
WJUTIOCTPUPYIOIINX XUMHUYECKHE
CBOIICTBA € YYE€TOM MEXaHHU3MOB
MPOTEKAaHUsS JAHHBIX PEAKIUui W
IFEHETUYECKOM CBSA3UM OPraHuYecKuX
BELIECTB Pa3HbIX KJIACCOB.
PacuerHble 3a1auu O ypaBHEHUSIM
peaKuurii C y4aCTUEM OPraHUYECKUX
BELIECTB.
3. JlabopaTopHas paborta
"[IpeBparnieHus OpraHNUYeCKHUX
BEUIECTB [IpY HarpeBaHUM"
4, OK 01, | UnenTudukanus Hccnenosats 1. [IpakTUKO-OpHUEHTHUPOBAHHBIE
3 OK 02, | oprannueckux Be- Ka4ECTBEHHBIE PEAKINUH | 33 nanus o COCTABJICHHIO
OK 04 |ects, ux 3mauenue | OPTAHUYCCKHX XUMUYECKUX PEAKIMi € Yy4acTHEM
W rnpuMeHeHne B | COCAMHCHHI OTACTLHBIX OpraHMYeCKHUX  BEIIeCTB, B  T.U.
OBITOBOM u | KJ1accos
. UCTIOJIb3YEMBbIX ISt ux
IIPOU3BOJICTBEHHON
———— UACHTUQUKAIUY B ObITYy W
YernoBeKa HPOMBIIIIJIEHHOCTH.
2. JlaGopatopHnasipabora:
«UneaTudukanus OpTaHUYECKUX
COEMHEHUH OT/IENbHBIX KIACCOBY
5) Paznen 5. | XapakTepu3oBarthb
Kunernueckue U | BIUSTHUE pa3IMYHBIX
TepMOJMHaAMHUecKHe | (pakTOpOB Ha paBHOBECHE
3aKOHOMEPHOCTH U CKOPOCTh XUMHUYECKUX
MIPOTEKAHUSA peakuui
XUMHYECKHUX

peakuui




5. |OKO01, | CkopocTh XapakTepu3oBaTh 1. [IpakTUKO-OpUEHTUPOBAHHBIE

1 |OK 02 |xumuueckux BIMSHME KOHIIEHTPALMH [TEOPETHUECKUE 3aJaHUsA HA aHAJIU3
peaKnuu. pearupyromux  BEIIECTB [(haKTOPOB, BIMSIONIUX HA H3MCHECHHE
Xumiaeckoe u TeMIICPaTypPhbl Ha 7

K TH XUMUYECKON PEaAKIUU.
paBHOBeCHE patyp ciopoc CCKOM peakil

CKOpOCTE ~ XHMHHCCKHX [ IIpakTHKO- OpUEHTHPOBaHHbBIE
peakuui 3alaHusl Ha TPUMEHEHUE NPUHIUIA
XapaKTepI/BOBaTB JIe-IIlaTense 1A HaX0XIACHUA
BIIUSIHUE n3MeHeHus [HallpaBJIICHHUA CMCIICHHSA pPaBHOBECUA
KOHIIEHTPAIIMH BeIIecTB, XUMHYECKON  pEaKuuu U  aHaIu3
peakuuu cpensl u (baKTOpOB, BIIMAOIIUX HA CMCUICHUC
TEMIIEPATyPHI Ha [XHMHUYCCKOT'O PaBHOBCCHA
CMEIlIEHHE XUMHYECKOTrO
paBHOBECHS

6 Paznen 6. PactBopel | MccnenoBarh MCTUHHBIC
pacTBOpBl C 3aJaHHBIMHU
XapaKTePUCTHKAMU

6. |OKOl1, |Ilonsrue o pactBopax | Pazmuyarh uctuHHbIE| 1. 3ajaun Ha IPUTOTOBJICHUE

1 OK 04 pPacTBOPHI pacTBOpOB.

2. [IpakTUKO-OpHUEHTUPOBAHHBIC
pacueTHbIe 3aJJaHus Ha TUCTIEPCHBIE
CHUCTEMBI, UCTIOJb3yEeMbIE B OBITOBOM
Y IPOU3BOACTBEHHOM €ATEIbHOCTH
YeJIoBeKa
6. |OKOl1, | MccrenoBanwue UccnenoBates  ¢usuko- | JlJabopaTopHas pabora
2 OK 04 | cBOMCTB pacTBOpOB | XUMHUYecKHe  cBoiicTsa | "[Ipurorosienue pactBopos"
WCTUHHBIX PacCTBOPOB

Il [IIpodeccuonanbHO-OpUEHTUPOBAHHOE COIEPKaHUE (COAEpIKAaHUE MPUKIATHOTO MOIYIIS)

7 Pazgen 7. Xumus B|OueHuBaTh NOCIEICTBUS [3anIuTa Keica (¢ yueTom Oymymei
ObITY H | OBITOBOI 1 npodeccroHabHON
MIPOU3BOJCTBEHHON | IPOU3BOJICTBEHHOM JIeSTENMBHOCTH)

NEeSATeTLHOCTH NeSATETLHOCTH YEJIOBEKa C

YyeloBeKa MO3ULMKA  3KOJIOTUYECKOU

0€30MMacHOCTH
OK 01, |Xumus B ObiTy u|OuenuBars mocienctsus Keiic (¢ yaeTom Oymyriei
OK 02, | mpOM3BOACTBEHHOH | OBITOBOM 1 InpodeccHoHaNbHON TEITENEHOCTH)
eATEIbHOCTH MIPOU3BOJICTBEHHOM .

OK 04, |1 p H Bo03MOKHbBIE TEMBI KEHCOB:
OK 07 |4emoBeka NeSTETFHOCTH YeJIOBEKa C

HO3UIIUHA DIKOJOTUYECKOHN
0€e30I1aCHOCTH

1. ITorennenue xmumara u
BBLICBOOOKICHUE Ta30BbIX THIPATOB
CO THA OKeaHa.

2. bynymue marepuansl ais
aBUa-, MAIIMHO- ¥ PUOOPOCTPOCHHUSI.
3. HoBsie maTepuansl mis

COJIHEUHBIX OaTapeil.
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