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1 O0mas xapakTepucTUKa padoveil MPOrpaMmbl
1.1 MecTo TMCUMILIUHBI B CTPYKTYpP€E OCHOBHOM mpodeccuoHAIbLHOM
00pa3oBaTeIbHOI MPOTrPAMMBI
Vuebnas mucrummaa OOJ.04 Xwumus sBasercs 00s3aTEIbHOM YacThIO
0011e00pa3oBaTeIbHOrO IMKIa 00pa30BaTENbHON MPOTrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnenuansHocTH 09.02.06 CereBoe M CUCTEMHOE aIMUHUCTPUPOBAHUE.

1.2. lleu u ni1aHupyeMble pe3y/abTAThl 0CBOCHUS TUCUUILIMHBI
1.2.1. Ileau u 32724y JUCHUILIMHBI
dopMupoBaHue y  OOydYalOlUMXCS  NPEACTABICHUS O  XUMHYECKOM
COCTAaBISIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHbI MHpAa KaK OCHOBBI IPUHATHS
pELICHUI B JKA3HEHHBIX M MPOU3BOIACTBEHHBIX CHUTyalUsX, OTBETCTBEHHOIO
IIOBEJICHM B IIPUPOIHOM Cpele.

3amaun TUCUMILTHHBI:

1) chopMupoBaTh TMOHMMAaHHWE 3aKOHOMEPHOCTEH MPOTCKAHUS XHUMHYCSCKUX
IIPOILIECCOB M SIBJICHUM B OKPY’KAIOLIEH Cpelle, LEIOCTHOW HAy4YHOW KAPTHHBI
MHpPAa, B3aUMOCBS3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMCHHS COCTaBIIATH (POPMYJbI HEOPTAaHWYSCKUX U OPraHUYCCKHX
BCILIECTB, YPAaBHEHUN XUMHUUYECKUX pEaKIui, OOBSICHITH HUX CMBICI,
MHTEPIPETUPOBATH PE3YIbTATHI XUMUYECKUX IKCIIEPUMEHTOB;

3) chopmupoBath HAaBBIKH MIPOBEICHUSA MPOCTEUIIINX XUMHYECKUX
HKCIIEPUMEHTAJIbHBIX MCCIEJA0BAaHUN C COOJIIOJEHUEM MpaBui 0€30MacHOro
oOpalieHus ¢ BEIIeCTBaMu U JIa0OpaTOpPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUS HCIIOJb30BaTh WH(POPMAIUI0O XHMHYECKOTO Xapakrepa Wu3
Pa3JIMYHBbIX UCTOYHUKOB;

5) chopmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCICACTBUS CBOCH IEATEIBHOCTH H
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHIKCHHH XUMHUYCCKOW HAyKH |
TEXHOJIOTUH JIJIsl Pa3BUTHUS COIMATILHON U MPOU3BOJICTBEHHOMU cep



1.2.2. Ilnanupyembie pe3yJabTAThbl OCBOCHHA 001Ie00pa3oBaTeJbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Kon u [Inanupyemblie pe3ybTaTbl OCBOCHHUSI IUCHUTLIINHBI
HAaMMEHOBaHUE
bopMUpyEMBIX OO6mme JlucuuminHapHbIe
KOMITETCHIIN
OK 01. B yacTn TPYAOBOI'oO BOCIIUTAHHUSA: - BJIAACTh CUCTEMOHM XUMHUYECKUX 3HaHI/II71, KOTOpas BKIIIOYACT:
Bribupats - TOTOBHOCTb K Tpydy, OCO3HAHUE IIEHHOCTU | OCHOBOIIOJIATalOIIME  TOHATHUA  (XMMHUYECKHMH  DJIEMEHT,  aTOM,

CIOCOOBI pelIeHHUs
3aja4
po¢eCCHOHAIBHO
W  ICATCIBLHOCTH,
MPUMEHUTEIBLHO K
pa3IMYHBIM
KOHTEKCTaM.

MacTepcTBa, TPYI0TH00HE;

- TOTOBHOCTP K  aKTHBHOHW  JCSITEIHHOCTH
TEXHOJIOTUYECKON M COIMAJIbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJHATh TAKYIO JICATEIBHOCTD;

- MHTEpEC K Pa3IMuHBIM cepaM nmpodeccruoHaTbHON
NeSITeIbHOCTH,

Ognaoenue YHUGEPCAIbHBIMU
NO3HABAMENILHBIMU OCIICIGUAMU:
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:
- CaMOCTOSITENTEHO dbopMynupoBaTh u
aKTyaJIu3upoOBaTh MPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBECHHBIA NPHU3HAK WIIN
OCHOBaHUs i1 CpaBHEHHS, KilaccuDUKAMU U
00001IeHMS;

- OmpedensaTh IeNu JeATeIbHOCTH,
napaMeTpsl ¥ KPUTEPUHU UX JOCTHKCHHS,
- BBIABJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHUS B
paccMaTpUBAEMBIX SBIICHUSX;

- BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3yJbTATOB IEJISIM, OICHUBATH PUCKU
MOCIIEACTBHH JIESATENHHOCTH;

yueoHbIMU

3aJaBaTb

3JIEKTPOHHAas 000JI04Ka aToMa, S-, p-,

d-37eKTpOHHBIE OpOMTAIM aTOMOB, HMOH, MOJICKYJa, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCIIEHHs, XUMHUYECKas CBs3b,
MOJIb, MOJISIPHAsE Macca, MOJIAPHBIM OOBEM, YIJIEPOJIHBIM CKEJeT,
byHKUMOHANbHAS ~ TpyONa,  pajuKal,  HM30Mepus,  H30MEpHl,
TOMOJIOTUYECKUN psAJl, TOMOJOTH, YIJIEBOAOPOAbI, KHUCIOPOA- U
a30Tco/epKalllue COEeIUHEHMs, OMOJOrMYECKH aKTHUBHBIC BEIIECTBA
(YyraeBozpl, >KHUPBI, OEIKH), MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS, KPUCTAIUNINYECKAs pEIIeTKa, TUIIBI
XUMHYECKHX peakiuuil (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, 3K30-U
HHJIOTEPMHUUYECKHE, PEaKLIMU HOHHOI'O 0OMEHA), pacTBOP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHCIUTEINb,
BOCCTAHOBUTENb, CKOPOCTb XMMHMYECKOM pPEaKIHMH, XUMHYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHUS
opraHuueckux BemecTs A.M. bytiiepoBa, TeOpus 3JIEKTPOIUTHIECKON
quccoumnanuu, mnepuoandeckuii 3akoH J[.MI. MeHneneeBa, 3akoH
COXpPaHEHMsI MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XUMHH,
(dakToNOrMYecKue CBEIEHUS O CBOMICTBaX, COCTaBe, IMOJYYEHUH U
0e30macHOM  HCIOJIb30BAaHUM  B@KHEHIIMX  HEOPraHWYECKUX U
OpraHMYECKHUX BEHIECTB B OBITY M MPAKTUYECKON NeATeIbHOCTH
4eJI0BEKa;

- YMETb BBISABISATH XapaKTEPHbIE MPU3HAKH U B3aUMOCBSA3b HU3yYEHHBIX
NOHSITUM, TPUMEHATh COOTBETCTBYIOIIME NOHSTHSI IpPHU ONHCAHHUHU




- pa3BUBATh KPEAaTUBHOE MBIIUICHUE MPU PEIICHUN
YKHU3HEHHBIX Tpo0IeM

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BJIQJICTh HABBIKAMH Y4eOHO-UCCIIEIOBATEIBCKOW U
MPOEKTHON JNIEeATENHHOCTH, HABBIKAMH pa3pelieHUs
npo0Jem;

- BBISBJIATh TMPUYNHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3aj1ady, BBIIBUTaTh THUIIOTE3Y €€
peIleHus, HAXOIUTh APTYMEHTHI JIJIS TOKA3aTeIbCTBA
CBOMX YyTBEPXKICHMH, 3aJaBaTh IapaMeTpbl U
KPUTEPUU PEIICHHUS;

- aHaJIM3MPOBATh IIOJIyUYCHHBIE B XOJC PEHICHUS
3aa4il  Pe3yJbTaThl, KPUTUYCCKU OIICHHBATh UX
JIOCTOBEPHOCTh, TPOTHO3HPOBATh HM3MCHEHUEC B
HOBBIX YCJIOBUSIX;

- YMETh IMEPCHOCHTh 3HAHHS B TO3HABATCIBHYIO U
MPAKTHYECKYIO 00IaCTH KUZHEICATCIIEHOCTH;

- yMETh HWHTETPUpPOBATH 3HAHUS W3 Pa3HbBIX
MPEeIMETHBIX 00IacTel;
- BBIBUTATh HOBBIE HIEH, npeaiaraTh

OPUTMHAJIBHBIC TIOAXOAbI U PCHICHU A,
- CIIOCOOHOCTH MX UCHOJIF30BAaHMS B ITI03HABATEIIHLHOM
U COIIMaJIbHOM ITPAKTHUKE

CTPOEHHS U CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB U UX
IPEBpALlCHUH; BBIABIATh B3aUMOCBA3b XUMHUYECKUX 3HAHUH ¢
HNOHATUSIMM M IPEJICTaBICHUSIMH JAPYTUX E€CTECTBEHHOHAYYHBIX
IPEIMETOB;

- YMEThb WHCIIOJIb30BaTh HAMMEHOBAaHUS XUMHUYECKUX COEIMHEHUN
MEXYHApPOJAHOTO COK03a TEOPETHYECKOW M MNPUKIAJHOW XUMHMU H
TPUBUAIbHBIE Ha3BaHWS BAKHEHIIMX BEIIECTB (ITWUJIEH, allETUJIEH,
rauiepul, QeHois, (¢GopManbIeruj, YKCycHas KUCIIOTa, IJIMIMH,
yrapHblil Ta3, yrieKucibli ra3, aMMuak, raiieHasl U3BeCTb, HerameHas
U3BECTh, IUThEBas coJa M  JPYIHX), COCTaBIATH  (HOPMYJIbI
HEOpPraHMYECKUX U OPraHMYECKHUX BELIECTB, YPaBHEHUS XUMHUYECKHUX
peakuui, OOBICHATP MX CMBICI; HOATBEPXKIATb XapaKTEpHbIE
XUMHUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOLUIMMU IKCIIEPUMEHTAMU
U 3alMCAMU YPAaBHEHUH XUMHUUECKUX PEAKIIMM;

- YMETh YCTaHaBIUBATh MIPUHAJIC)KHOCTh U3YUEHHBIX HEOPraHUUECKUX
U OpraHMYEeCKHX BELIECTB K ONPEACICHHbIM KjaccaM WU TpymmaM
COCIMHEHUH, XapaKTepHU30BaTh HMX COCTAaB M BAKHEWIINE CBOWCTBA;
ONpeAeNsiATh BHUIbl XUMHYECKUX CBs3€M (KOBaJeHTHas, WOHHasi,
MeTaJuIn4YecKas, BOAOPOJAHAs), THUIIBl KPUCTAJUIMYECKUX PEIIeTOK
BEUIECTB; KJIacCU(PUIIMPOBATh XUMUUECKHE PEaKIIUU;

- chopMHUpOBaTh MpPEICTABICHHUS: O XHMHYECKOM COCTaBiIsrOIIEH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpa, pPOJM XHUMUU B TI03HAHUU
SABJICHUA TpUPOABl, B (OPMUPOBAHMM MBIIUIEHUS M KYJIbTYphl
JUYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMON ISt
pelIeHUsT NPAKTUYECKUX 3a7ady U SKOJIOTHYECKH OOOCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U MPUPOJHOM CpEIE;

- yMeTh HPOBOJUTH pacyeTbl IO XHUMHYECKUM GopMylIaM U
YpaBHEHUSAM XHWMHYECKHX PpEaKLUUi C HCIOJIb30BAHUEM (PU3UUECKHUX
BEJIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00bemMa (HOpMaJibHbIE YCJIOBHUS) T'a30B, KOJUYECTBA BEIIECTBA;
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKUE 3HAHHUA [ T[PUHATHS
pelieHnit B KOHKPETHBIX JKU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C
BEUIECTBAMM U UX IPUMEHEHUEM




OK
OcCyliecTBIISITh
IOKMCK, aHaau3 u
WHTEPIPETAINIO
uHpopManuy,
HEOOXOaUMOU I
BBITIOJIHEHHMS 33124
po¢eCCHOHAITBHO
U NesITeIbHOCTH.

02.

B o0saacTn HEHHOCTH HAYYHOI'0 MO3HAHUA:

- c(hOpMUPOBAHHOCTh MUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKd W  OOILECTBEHHOW MPAaKTHUKH,
OCHOBaHHOT'O Ha Jaore KYJIbTYD,

CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MecTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEpLUECHCTBOBAHME S3BIKOBOM M YHMTATEIbCKOU
KYJIbTYpbl KaK CpEICTBA B3aUMOJECHCTBUS MEXKIY
JIIOIbMU U IIO3HAHUS MUDA;

- OCO3HAaHHWE LEHHOCTM HAY4YHOW JEATEIbHOCTH,

TOTOBHOCTb OCYIIECTBIISATH MIPOEKTHYIO u
MCCJIEI0OBATENbCKYIO ACSATEIHbHOCTh MHAUBUAYATHLHO
U B TPYIIIE;

Osgnaodenue YHUgBEpCa b HbIMU yueoHbvIMU

NO3HABAMENILHBIMU OCUCIGUAMU:

B) pabota ¢ napopmarmei:

- BJIAZICTh HABBIKAMH TOJYYCHHUS HHGOpMAIMH W3
UCTOYHHKOB  pa3HBIX THIIOB, CaMOCTOSITEIEHO
OCYIIECTBIISATh TIOUCK, aHAJIN3, CHCTEMATH3AlHUI0 U
UHTEPIIPETANI0 WHPOPMAIMK PA3THYHBIX BHIOB U
dbop™m mpecTaBIeHNUS;

- co3/laBaTh TEKCTHl B PAa3MUYHBIX (QopMmarax c
y4e€TOM Ha3HaueHus HHpOpMalMu U  LEJIeBOU

ayquTOpuHu,  BbIOMpass  ONTUMalbHyIO  (Qopmy
MPEJICTaBICHUS U BU3YyaIU3aliy;
- OUEHUBaThb  JIOCTOBEPHOCTb,  JIETUTUMHOCTH

uH(pOpMalLliK, €€ COOTBETCTBHE
MOpPaIbHO-ITHYECKUM HOpPMaM;
- HCMOJb30BaTh CpPEICTBa HH(DPOPMALMOHHBIX U

IIpaBOBbBIM n

KOMMYHUKAIIUOHHBIX TEXHOJIOTHi1 B peuicHUn
KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX n
OpTraHHU3allMOHHBIX 3aga4 C CO6J'IIOIICHI/ICM

- yMETh IUIAHUPOBATh M BBHINOJHATH XUMHUYECKUU DKCIEPUMEHT
(mpeBpalleHnsT OPraHUYECKUX BEIIECTB IPH HArpeBaHHUH, MOJIYYCHHE
STUJICHA W M3YYEHHE €ro CBOICTB, KauyeCTBEHHBIC pEaKkUUd Ha
aJbJACTHU/IBI, KpaxMall, YKCYCHYIO KHCIJIOTY; JCHaTypalus OeIKOB IMpHu
HArpeBaHUU, [IBETHBIC PEAKIUU OCIIKOB; MPOBOJUThH PEAKIIMH MOHHOTO
oOMeHa, oOmpenensiaTh CpeAy BOJHBIX pPACTBOPOB, KauyeCTBEHHbBIC
peakiuu Ha cynbdar-, kapOOHAT- W XJIOPUA-aHUOHBI, HAa KaTHOH
aMMOHMSI; pelllaTh dKCIEPUMEHTANIbHBIC 3aJja4u 10 TeMam ""Metasibl"
u "Hemerasuibl") B COOTBETCTBUHU C NPAaBUIAMHU TEXHUKU 0€30I1aCHOCTU
npu OOpallleHuH C BeUIeCTBAaMH M J1a0OpaTOPHBIM OO0OPYIOBAHUEM;
MPEJICTABISITh PE3YAbTAaThl XHUMHYECKOTO JKCIIEPUMEHTa B  (opme
3alliCH YpPaBHEHUN COOTBETCTBYIOIIUX pPEAKIUH u (POpMYyIHUpOBaTH
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAIM3UPOBATh XMMHUYECKYI0 MH(OpPMAIIHIO, MOTydyaeMyo M3
Pa3HBIX UCTOYHHKOB (CPEACTB MaccoBOM mMHpOpMaiuu, ceTh MHTepHeT
H JIpyrue);

- BJIaJIETh OCHOBHBIMH METOJAaMU HAy4YHOI'O TIO3HAHHUS BEIIECTB M

XUMUYECKUX SBJIEHUW (HaOIIOJeHHWe, W3MEpEHHE, SKCICPUMEHT,
MOJIETTUPOBaHUE);
- yMEThb TIPOBOJUTH pacyeThl MO XHUMHYECKUM QopMmyramM U

YpaBHCHHUAM XUMHYCCKUX peaKI_[I/Iﬁ C HCIIOJIb30BAHUEM (I)I/ISI/I‘IGCKI/IX
BCJIIMYHMH, XapaKTCPUIYIOONIUX BEIIECCTBA C KOJUYCCTBEHHOM CTOPOHBI:
MaccChl, o0BeMa (HOpMaJ'ILHBIe YCJ'IOBI/IH) ra3oB, KOJIHMYCCTBa BCIICCTBA,
HCIIOJIB30BAaTh CHCTCMHBIC XHMMHWUYCCKHEC 3HAHUA [JIA TPHUHATHUA
peIlIeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTyalUAX, CBA3AHHBIX C
BCIICCTBAMH 1 UX ITPUMCHCHUEM




TpeOOBaHUN SPrOHOMHUKH, TEXHUKHA OE€30MaCHOCTH,
TUTUEHBI,  pecypcocOepexeHusi, IpaBOBBIX U
THUYECKUX  HOPM, HOpM  HH(OPMAIMOHHOU
0€30I1aCHOCTH;

- BJIAJIETh HABBIKAMHU pPACIIO3HABAHHS W 3alIUTHI
uHpopmanuy, HMHPOPMAMOHHON  OE30MaCHOCTH
JTUYHOCTH,

OK 04.

PaGorarts B
KOJUIEKTHBE 5
KOMaH/e,

3 pexTUBHO
B3aUMOJCHCTBOBAT
b C KOJIIEraMHu,
PYKOBOJICTBOM,
KJIMEHTaMH.

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOTIPEJICIICHHIO;

-OBJIa/ICHUE HaBbIKaMU Y4eOHO-HCCIIeI0BATENbCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIIbHOCTH;
Osnaoenue YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU:

0) cOBMECTHAs ICSITEIIbHOCTD:

- TIOHUMaTh M HCIOJB30BaTh IPEUMYIIECTBA
KOMaHJIHOW ¥ UHJIMBUyaJIbHOU paboThI;

- TpPUHUMATH II€JIM COBMECTHOW JeATEIbHOCTH,
OpraHU30BbIBaTh U KOOPJUHUPOBATH JACHCTBUS MO €€
JOCTH)KEHUIO: COCTaBJIATH JIa"H JEWCTBUM,
pacupenensTb poiu C Yy4eTOM MHEHHI y4aCTHHKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJMHHUPOBATh U BBIMOJIHATH PabOTy B YCIOBHSIX

peasbHOTO, BHUPTYaJIBbHOTO M KOMOMHHPOBAHHOTO
B3aMMOJICUCTBUSI;
- OCYUIECTBJISATH MO3UTHUBHOE  CTPATETHYECKOE

MOBEJCHUE B PA3IUYHBIX CHUTYalUsX, HPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
Osnadenue yHUBEPCANbHLIMU  PECYAMUGHBIMU
oelicmeuamu:

T) IPUHATHE CeOsl U IPYTHX JIFOJICH:

- MPUHUMATh MOTHBBI U apPTyMEHTHI JIPYTUX JIIOJICH
MIPU aHAJIU3€ PE3yJIbTATOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JAPYTHX JIOJCH HA

- yYMeThb IUJJaHUPOBaTh U BBINOJHATh XUMHUYECKUNH OSKCIIEPUMEHT
(mpeBpailieHusi OPraHUYEeCKUX BEIIECTB MPU HArpeBaHUU, MOTy4YECHUE
STHJIEHA W W3y4YCHHE €ro CBOICTB, KayeCTBCHHbIC pEaKIUU Ha
QITBJICTH/IBI, KpaxMaJl, YKCYCHYIO KHCIIOTY; JCHATypalus OCJIKOB IpU
HarpeBaHuM, IBETHBIC PEaKIUU OENKOB; MPOBOJUTH PEAKIIMU MOHHOTO
oOMeHa, OmpenensiTb CpeAay BOIHBIX pPAacTBOPOB, KauyeCTBEHHbBIC
peakiuu Ha cynbdar-, kapOOHAT- M XJIOPUA-aHUOHBI, HAa KaTHUOH
aMMOHHUS;, peniaTh YKCIEPUMEHTANbHbBIE 3a/a4i 110 TeMaMm "Metasibt"
u "Hemerasibl") B COOTBETCTBUHU C MPABUJIAMH TEXHUKUA 0€30MaCHOCTH
npu OOpalIeHUuW C BeHIeCTBaAaMH U J1a00paTOPHBIM 00OpPYHAOBAHUEM;
MPEJICTaBIATh PE3yAbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B Qopme
3alCH YpPaBHEHWH COOTBETCTBYIOIIUX PEAKIHA W (POPMYITHPOBATH
BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB




OIINOKH;
- pa3BHUBATh CIIOCOOHOCTH MIOHUMATh MHP C IMO3HIIUN
JPYTOTO YEIIOBEKa,;

OK 07 B 06.1acTH 3K0J10rHY€CKOT0 BOCITUTAHMS S - copmHupoBaTh NPEICTaBICHUS: O XUMHUYECKOH COCTaBISIOLIECH
CopeiicTBOBaThH - cOopMHPOBAHHOCTh HKOJOTHYECKON KYJIbTYpHI, | €CTECTBEHHOHAYYHOW KAPTHHBI MHpa, POJIM XUMHHA B TO3HAHUHU
COXPaHEHHUIO MOHMMAHUE BIIUAHUSA COLUAIbHO-DKOHOMUYECKHUX | SABJIEHUH TPUPOIAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
OKpY>Karoleu MPOIIECCOB HA COCTOSHUE MPUPOTHON U COLMATBHON | TUYHOCTH, €€ (PYHKIIMOHAIBHOH TPaMOTHOCTH, HEOOXOJAMMOU Jist
Cpenbl, Cpelpl,  OCO3HaHUE  TJO0AJIbHOIO  XapakTepa | pelIeHUs NPAKTHUYECKUX 3a/Jad U IKOJOTMYECKH OOOCHOBaHHOIO
pecypcocOepexer | 3KOJIOrMYECKHX MpolieM; OTHOLIEHMSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEIE;
uio, H(QGEKTUBHO | - TUJIAHUPOBAaHME U OCYIIECTBICHHE MACUCTBUIA B |- yMeThb COOJIOAATh MpPaBHJIA SKOJIOTHYECKH IIeJIeCO00pa3HOro
JeiicTBOBAThH B | OKpY)KalOlIel cpele Ha OCHOBE 3HAHHs IeNiel | TOBEACHUs B OBITY M TPYIOBOH AEATENBHOCTH B ILEJISAX COXPAHEHUS
Ype3BhIYAITHBIX YCTOHYHMBOTO Pa3BUTHUS YEIIOBEUECTBA; CBOETO 3/0POBbSI U OKpPYKAIOIIEH MNPUPOJHON Cpenbl; YUUTHIBATH
CUTYaLUsX. AaKTUBHOE HENpUATHE JEHCTBUI, MPUHOCSIIUX BpEJ | ONACHOCTh BO3AEMCTBHS HA JKUBBIE OPraHU3Mbl OIPEIEICHHbBIX

OKpYXKarolliei cpene; BEIIECTB, IMOHUMAs CMBICH T[OKa3aTels MpeleiabHOl JOMyCTUMOMN

- yMEHHE TPOTHO3MPOBATH  HEOJATONPHUSATHBIE | KOHIIEHTPAIH

9KOJIOTHYECKHE TMOCIEACTBUS MPEANPUHUMACMBIX

JIEMCTBHM, IPEAOTBPAILATD UX;

- pacIIMpeHue OmbITa ACSITENbHOCTH 3KOJOTHYECKON

HaIpPaBJIEHHOCTH;

- OBJIa/IEHUE HaBBIKAMHU y4eOHO-HCCIIe10BaTEIbCKOH,

MPOEKTHOM M COIIMATIbHOMN NEATEIbHOCTH;
OK 09 B o0s1acTH HEHHOCTH HAYYHOI'O MO3HAHUSA: - YMeTh aHAJU3UPOBaTh XMMHUYECKYI0 MH(POpPMAIMIO, MOIYYaeMyIO M3
Hcnons3oBars - c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, | Pa3HBIX HCTOUYHUKOB (CPEJICTB MaccoBOM nHpopManuu, cetb HTepHeT
UH(POPMALIMOHHBIE | COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO | U JIpyTHE);
TE€XHOJIOTHH B | pa3BUTHUA HAyKH U OOIIECTBEHHOM NPAKTHKH, | - BIAJAETh OCHOBHBIMH METOJAaMH HAY4YHOI'O IIO3HAHUS BEUIECTB U
npo¢eCCHOHATBHO | OCHOBAaHHOT'O Ha Jiaore KYJIBTYp, | XHMHUUECKUX sIBIEHUH (HaOarojeHue, H3MEpeHHe, HKCIEPUMEHT,

U IeITENLHOCTH.

CIOCOOCTBYIOIIETO OCO3HAaHUIO CBOEro MecTa B
HOJUKYJIBTYPHOM MHUDE;
- OCO3HaHWE IIEHHOCTH Hay4yHOW JAesTeIbHOCTH,

TOTOBHOCTb OCYUIIECTBIISTh MPOEKTHYIO u
HCCJIEIOBATEIbCKYIO ACSITENbHOCTh WHIUBUAYAIbHO
U B TPYIIIE;

Osnadenue YHUBEPCAIbHBIMU yueoHvIMU

MOJICIIUPOBAHUE);

- yMeTh NPOBOJUTH pacyeTbl IO XHUMHYECKUM GdopMylIaM U
YpaBHCHUAM XUMHYCCKUX peaKuHﬁ C HCIIOJIB30BaHHUEM (1)I/ISI/II-IGCKI/IX
BEJIMYMH, XapaKTePU3YIOIUX BELIECTBA C KOJMYECTBEHHOW CTOPOHBIL:
Macchl, 00bemMa (HOpMaJibHbIE YCJIOBHUS) I'a30B, KOJUYECTBA BEILIECTBA;
UCMOJIb30BaTh CUCTEMHBbIE XHMHMYECKHE 3HaHUSA [UIs TNPUHATHS
peHIeHI/Iﬁ B KOHKPCTHBIX JKHM3HCHHBLIX CHUTyalUsIX, CBA3aHHBIX C




NO3HABAMENILHBIMU OCUICIGUAMU:

B) pabota c uHpopMaIuei:

- BJAJIETh HABBIKAMH TONy4YeHUS HH(OpManuu w3
UCTOYHUKOB  pPa3HbIX THIIOB, CaMOCTOSITEIHHO
OCYILECTBIISATh TOUCK, aHAIN3, CUCTEMATH3ALHMI0 U
UHTEpIpeTanio HHOOPMAIMH Pa3IMYHBIX BUJIOB U
dbopM TpeICTaBICHNUS;

- HCIONB30BaTh CPEICTBA HMH(POPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTUH B  pEIICHUHU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3allMOHHBIX  3a1a4  C COOIIIOICHIEM
TpeOOBaHUN 3PrOHOMUKH, TEXHUKH OC30MACHOCTH,
TUTHEHBI,  pecypcocOepekeHusi,  MPaBOBBIX U
ATHYECKUX  HOPM,  HOPM  HH(OPMAIMOHHOU
0€30I1aCHOCTH;

- BIIQJICTh HABBIKAMU DPACIIO3HABAHHUS W 3alUThHI
uHpopManuy, HHGOPMAIMOHHOH  0€30macHOCTH
JUYHOCTH,

BCIICCTBAMH U UX ITPUMCHCHUCM

TIK1.5.

BreimonaaTe
TpebOBaHUS
HOPMAaTHUBHO-
TEXHHUICCKOU
JIOKYMEHTAIUH,
AMETh OITBIT
oopMIIeHUS
MPOEKTHOMN
JIOKYMEHTAIUH.

B yacTu TPpy10BOr0 BOCIUTAHUS:

- TOTOBHOCTh K TpYydy, OCO3HAaHUE I[EHHOCTH
MacTepcTBa, TpyAoto0ue;

- TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHHUIO U
€caM000pa30BaHUIO HA IPOTSHKCHUH BCEH KU3HU;

Osnadenue YHUBEPCATbHBIMU yueonvimu
nO3HABAMENIbHBIMU OCICIGUAMU .
a) 0a30BbI€ JJOTHYECKHE JIEHCTBUS:
OmpeneNnsaTb  UeNW  JACATENbHOCTH,  33/1aBaTh

napaMeTpbl ¥ KPUTEPUHU UX JTOCTHKECHHUS;
B) paboTa ¢ uHpopmaIuei:

BJIAJ€Th HABBIKAMU TOJy4YeHHMS HWHPOpMALUU U3
HUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOATEIIBHO
OCYILECTBIISATh TMOUCK, aHAIN3, CUCTEMAaTH3aLMI0 U
MHTEpIpeTalni0 UHGOPMAIMU Pa3IMYHBIX BHJIOB U

- BJIaJA€Thb OCHOBHBIMM MCTOJAMH HAYYHOI'0 IIO3HAHUA BCIIECTB U
XUMHUYECKUX sBIEHUIN (HaONIOACHHE, W3MEpEeHUe, OHKCIEePUMEHT,
MOJICIIUPOBAHUE);

-COCTaBJIATh YpPaBHEHHUS XHMHUYECKHUX PEaKIMH HOHHOTO OOMEeHa C
y4acTHEM HEOPTaHUYECKUX BEIIECTB

- KJIacCU(UIIMPOBATh HEOPTaHWYECKUE M OPraHMYeCKHe BEIIECTBa B
COOTBETCTBUU C UX CTPOCHUEM

- yCTaHaBIMBaTh 3aBUCUMOCTh  (PU3UKO-XMMHUYECKUX  CBOMCTB
HEOPTraHWYECKUX BEIIECTB OT CTPOEHUS aTOMOB M MOJIEKYJ, a TaKkKe
TUTA KPUCTAIUTMYECKOM pelIeTKH

-HCCJICA0BATh (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IG CBOMCTBA UCTUHHEIX pacTBOpPOB
-OLIEHUBAaTh  TMOCIEJACTBUS  OBITOBOM ¥ TPOU3BOJCTBEHHOMN
JESITEIbHOCTH YeJIOBEKa C TTO3UIMI SKOJOTHYECKON O€301MacHOCTH
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dbopM TpeICTaBICHNUS;

I1K2.3 B yacTu Tpy/10BOro BOCIIUTAHUS: -rccreoBaTh GU3NKO-XUMHUYECKHE CBOMCTBA HCTUHHBIX PaCTBOPOB
O6ecneunBaTh TOTOBHOCTD K aKTUBHOM NESTENIbHOCTH | - YMETh COONIOJaTh MpaBWIa 3KOJOTHYECKH  IEIecO00pa3Horo
cOOp MaHHBIX JJIS | TEXHOJOTMYECKON M COLMAaIbHOW HAIPaBICHHOCTH, | IOBEACHUSI B OBITY M TPYIOBOM NEATEILHOCTH B LIEISX COXpaHEHUs
aHajamn3a CIIOCOOHOCTh ~ MHMIIMUPOBATH, IUIAHUPOBATH M | CBOETO 3JI0POBbSI M OKPYXKAIOIIEW MPUPOJHON Cpebl; YYUTHIBATh
UCIIOJIb30BAaHUSI U | CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTD; OMACHOCTh BO3JEUCTBUS HAa J>KUBbIE OpPraHU3Mbl OMNPEIEIICHHBIX
GbyHKUMOHUPOBaHY | Q81adenue YHUgBepcanbHbIMU YueOHbIMuU | BELIECTB, I[OHUMAs CMBICI II0Ka3aTessd IMPEAeIbHOW JOIYyCTUMOMN
A IIPOIPaMMHO- | HO3HABAMEIbHBIMU OCUCHBUAMU: KOHILIEHTpalUU
TEXHUYECKUX 0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS: -OLICHUBATh  TMOCJICJACTBUS ~ OBITOBOM M TPOU3BOJCTBEHHOMN
CpEeICTB YMETh MEPEHOCUTh 3HAHHS B TO3HABATENBHYIO U | IEATEIHHOCTH YeJIOBEKa C MO3UIUI SKOJIOTUYECKON OE30MacHOCTH
KOMITHIOTEPHBIX MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;
ceTel. Osnadenue YHUGEPCAIbHbIMU yueoHviMuU

NO3HABAMEIbHBIMU OCICIEUAMU

B) pabota ¢ uHpopMaIuei:

OIICHUBATDH JIOCTOBEPHOCTD, JIETUTUMHOCTD

nH(opMaIuu, ee COOTBETCTBHUE MPABOBBIM U

MOPAJIbHO-ITUYECKUM HOPMaM;
[1K2.4 B yacTu TpyA0BOr0o BOCIMTAHUSA: c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O XMUMHYECKOW COCTaBJISIONIEH
BsaumozericTBoBa | TOTOBHOCTE K TPyAy, OCO3HaHUE  IEHHOCTH €CTECTBEHHOHAYYHOM KapTUHBl MHUpPa, pOJM XUMHUH B IIO3HAHUU
Th CO | MacTepcTBa, TPYAOTIOOHE; SBJICHUM TIPUPOAbl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPHI
cnennalincraMmu Osnaoenue YHUBEPCAIbHBIMU | TUYHOCTH, €€ (DYHKIIMOHAILHOW T'PaMOTHOCTH, HEOOXOIUMOM IS
CMEKHOTO KOMMYHUKAMUGHLIMU OelCMUAMU: pellleHHs MNPaKTUYecKMX 33a7ad M AKOIOTUYECKM O0OOCHOBAHHOTO
mpoguis TIpH | 6) coBMeCTHAsI ACSTETBHOCTb! OTHOIIEHHMS K CBOEMY 3/I0POBBIO U HPUPOIHOM Cpejie;
paspabotke - TOHMMaTh W HCIOJb30BaTh IPEUMYIIECTBA
METOMIOB, CPEACTB | xoMaHAHON M UHIUBUAYATbHON PaOOTHI;
u TEXHOJIOTHH | - NPUHUMATh 1EIM COBMECTHOM JI€SITEIbHOCTH,
IIPHMCHCHUS OpraHU30BBIBATh U KOOPAUHUPOBATH IEUCTBU 110 €€
00BEKTOB JOCTHKEHHIO: COCTaBJISITh njaH IEeWCTBUM,
NPO(ECCHOHATBHO | pacnpesensaTh POIM C Y4EeTOM MHEHHil YJaCTHHKOB

U IEeITENLHOCTH.

00CYyKJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI;
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2. CTpyKTypa M coaepxkaHue 0011e00pa3oBaTeJbHOH TUCHUILIHHBI « XUMMI»

2.1 00beM JUCUUIJIMHBI U BUIbI Y4e0HOI1 padoThl

Bua yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI IMCHHUILIMHBI 72
B T.4.

OcHoOBHOe coJiep:KaHue 66
BT. 4.

TEOPETUUICCKOE 00yUCHHE 32
MpPaKTUYECKUE 3aHATHUS (B T. 4. KOHTPOJIbHBIE pabOTHI) 24
7abopaTOpHbIEC 3aHATUS 10
IIpodeccnoHAIBLHO-0PUEHTUPOBAHHOE COAEePKAHUE 5
(comep:kaHue MPUKJIATHOTO MOTYJIs1)

BT. 4..

TEOpeTUIECKoe 00yueHne 2
MPAKTUYECKUE 3aHATHUS 4

IIpome:xxyToUHas1 aTTeCTANUA
(muddepeHIUPOBAHHDII 3a4eT)
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2.2 TeMmaTu4yeCcKHUii MJIAH U COJIEPKAHUE TUCHUILUTUHBI

Conepmaﬂne y‘lEﬁHOI‘O MaTepuaJia (OCHOBHOC u npmbeccnona.ﬂbno-

HauMeHoBaHue . O0bem |([@opMupyembie
OPHEHTHPOBAHHOE), IA00PATOPHBIE H MPAKTHYECKHE 3aHATHS, MPUKIATHOM
pa3aejaoB U TEM qacoB KOMIIETCHIINA
MOIYJIb
1 2 3 4
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 8
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Crpoenue atomoB | TeopeTruueckoe o0yueHue 2
XAMAHCCKAX CoBpemeHHass MoJielib CTpoeHHss aroMa. CHUMBOJIMYECKUH SI3BIK XMUMHH. XHUMHYCCKHHA 3JIEMCHT.
SJICMCHTOB 1 DnekTpoHHAs KOH(urypanus aroma. Kiaccupuramuss XMMUYECKAX DIIEMEHTOB (s-, P-, O-3y1eMeHThI).
npupoma BaneHTHBIE ~ DJIEKTPOHBI.  BajeHTHOCTh.  DJIEKTpPOHHAas  MPUpOJa  XUMHYECKOH  CBS3H. 2
XUMUHCCKON CBA3N |3 ekrpOoOTPUIIATEIHHOCTh.  BUIBI  XMMHYECKOM CBsi3M  (KOBaJ€HTHAs, WMOHHAs, MeTaJUIHdYecKas,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs
IpakTHYecKne 3aHATHS 2
IpakTuyeckoe 3ausite 1 Pemenue 3aganunii Ha UCIIOJIB30BaHUE XMMHUYECKOM CHMBOJIMKH M Ha3BaHUIA
COEIMHEHHMI II0 HOMEHKJIATYpE MEXKIYHAPOJHOIO CO3a TEOPETHMYECKOW W NPHUKIATHON XUMUH H
TPUBHAIBHBIX HAa3BaHHUM [UIA COCTABIEHUS XMMHUYECKUX (POPMYJI JIBYXaTOMHBIX COEIMHEHUMN (OKCHIIOB,
CyNIb(GUIO0B, THAPUIOB | T.I1.) M APYTUX HEOPraHUUECKUX COETUHEHNIN OTIAENbLHBIX KIIACCOB. 2
[IpakTHyecKre 3aJaHus Ha YCTAHOBJIEHHE CBA3M MEKIY CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB H
HEPHOIUYECKUM U3MEHEHUEM CBOMCTB XMMHYECKUX DJIEMEHTOB M MX COEIMHEHUH B COOTBETCTBUH C
nosioxkeHreM [1epruonIecKoil CHCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue 4 OK 01
ITepropmaeckuii IpakTHYecKne 3aHATHS 4 OK 02
3aKOH ¥ TaOmuIa IpakTuyeckoe 3ausitue 2 [lepuoauueckas cucteMa XuMuueckux sementos J[.1. Menzeneesa.
JA.1. Menneneesa ®usnueckuit cmpic [lepuoanueckoro 3akona J1.M1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB
XMMHYECKUX JIEMEHTOB, 00pa3yeMbIX HMH IPOCTHIX U CJI0KHBIX BELIECTB B COOTBETCTBHH C
TIOJIOKEHUEM XMMHUYECKOTO dIeMeHTa B [lepuoandeckoii cucreMe. MEPOBO33pEHYECKOE U HAYIHOE 4

3HaueHue [lepnoanueckoro 3akona /.M. Menneneea. [Ipornossr JI.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX JJIEMEHTOB.

Pemenne IMPAKTUKO-OPHUECHTUPOBAHHBIX TCOPETUICCKUX SaI[aHI/Iﬁ Ha XapaKTEpHu3aluo XUMUYCCKUX
35IeMeHTOB «MeTtanueckre / HeMeTaJUIMYeCKHe CBOMCTBA, AIEKTPOOTPUIIATEIbHOCTh XUMHUECKUX
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AJIEMEHTOB B COOTBETCTBUH C MX DJICKTPOHHBIM CTPOCHHEM M TMOJIOKEHUEM B TIEPUOUICCKON CUCTEME
XUMHYECKHX d1eMeHToB J[.J1. MeHaeneeBay

Pa3znen 2. XumMnuyeckne peakunu 10
Tema 2.1. Tumsr OcHoBHOe coJep:kaHue 6 OK 01
XUMHUYECKUX Teopernueckoe 00yueHue 2 [IK1.5
peaxuuii Krnaccudukanust 1 TUITBI XMMHUYECKUX PEAKIHi C y9acTHEM HeopraHu4YecKux BemiecTB. CocTaBiieHne

YpaBHEHUH peakluil COeAMHEHUS, PA3I0KEHHU, 3aMEILIEHUsI, 0OMEHA, B T.4. PEaKLUi TOPEHUs,

OKHCJICHUSA-BOCCTAHOBJICHUSI.

VYpaBHeHUs OKHUCIEHUS-BOccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2

CocraBiieHUE U YPaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOI0M JIEKTPOHHOIO

Oananca. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPOJIE, IPOU3BOACTBEHHBIX IIpOLIECCaxX U

JKU3HEACSITEIIbHOCTH OPraHu3MOB

IIpakTH4eckue 3aHATHSA 4

IIpakTnyeckoe 3anaTue3 KoanuecTBeHHbIE OTHOLIEHHS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbI

B XMMHUU U PacyeThl IO YPABHEHUSIM XUMHUYECKUX peakuuil. MoJib KaK eIMHHIIA KOJUYECTBA BEIIECTBA.

MounsipHas Macca. 3aKOHBI COXpaHEHHsI MacChl U HEPIUU. 3aKoH ABoraapo. MoisipHblii 00bEM Ia30B. 4

OTHOCUTENbHAS MJIOTHOCTh ra30B. PacyeTsl M0 ypaBHEHUAM XMUMHYECKUX PEAKLUUN C MCHOJb30BAHHEM

Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
ONEKTPONINTHYECKAs | Teopernueckoe ofyueHne 2 OK 04
Aucconnanus u Teopust SIEKTPOTUTHYECKON IucCOnUan. MOHBI. DIEKTPOIUTHI, HEXIEKTPOIUTHI. Peakiuy HOHHOIO IK2.3
MOHHBIH 0OMEH obomena. CocTaBiieHHE PEaKIMii MOHHOTO OOMEHa IYTeM COCTAaBIICHHS WX MOJHBIX U COKPAIICHHBIX 2

VOHHBIX YpaBHEHUI. KHCIOTHO-OCHOBHBIE peakliiu. 3aJaHus Ha COCTABJICHUE NOHHBIX PEAKIIMI

JlabopaTopHbIe 3aHATHS 2

JlabopaTopnas 3ansitue Nel “Tunbl XUMHUYECKUX pPEaKIHMii’”.

HccnenoBanue THUMOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U 00pa3yloOIUXcs BEIIECTB) U MPU3HAKOB 9

XUMHUYecKHUX peakuuii. [IpoBenenue peakuuiit HOHHOTO OOMEHa, ONpPEeeNIEHNE CPEIbl BOJHBIX

pacTBOPOB. 3a/laHusl HA COCTaBJICHUE HOHHBIX peaKkIni
Pazpnen 3. CTpoeHue U CBOHCTBA HEOPTAHMYECKHUX BElECTB 16
Tema 3.1. OcHoBHOe coaep:kaHue 6 OK 01
Knaccuduxanus, Teopernyeckoe o0yueHune 2
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HOMEHKJIaTypa U
CTpOEHHE
HEOpPraHUYECKUX
BELIECTB

[Tpenmer Heopranuueckoit xumuu. Kiaccuduxanus HeopraHnueckux BemecTs. [IpocTsie U coXKHbIe
BeliecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEIIECTB (OKCUABI, TMIPOKCUIbI, KUCIOTHI, cosn). B3aumocBs3b
HEOPraHMYECKUX BEIIECTB. ArperatHbie COCTOSHUS BemecTBa. Kpucrammnueckue u amoppHbIe
BEIIeCTBA. THUIBI KPUCTAIIMUECKUX PELIETOK (aTOMHAs!, MOJIEKYJIIpHAsl, HOHHAs!, METaJUIMYeCKast).
3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIETKU. 3aBUCHMOCTb
XUMHUYECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKOU CBA3U U TUIA KPUCTAIUIMYECKON PELIETKH.
[TpryrHBEI MHOTOOOpA3Nsl BEIIECTB

HpaKaneCRne 3aHATHSA

IIpakTuyeckoe 3ansaTne 4 HoMeHKI1aTypa HEOPraHMUYECKUX BEIIECTB: HA3BaHUE BEUIECTBA UCXOs U3
WX XUMUYECKON (DOPMYJIIBI HITU COCTABICHHE XUMHYECKOH (hOPMYJIIBI HCXOIS U3 Ha3BaHUS BEIIECTBA TI0
mexnyHapoanoi (MIOITAK) wiu TpuBHansHOM HOMEHKIATYDE.

Pemenne npakTHUECKHX 3aJaHUN 1O KIacCH(HKAIMH, HOMEHKIAType W XUMHYCCKHM QopMyiam
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIACCOB (YrapHbI Ta3, YIJIEKHCIBIA Ta3, aMMHaK, ramieHas
W3BECTh, HETAllIeHasl U3BECTh, MUTHEBAS COJAa U APYTHX): HA3bIBATh U COCTABIATH (DOPMYJIBI XMMHUUECKHUX
BEILECTB, ONPEIEATh MPUHAIEKHOCTD K KJIacCy.

VcTounnkn XuMudeckoi naopmarmu (CpecTB MacCOBOM HH(OpMAINH, CeTh MIHTepHET U apyTHe).
[Touck nH(poOpMaIK Mo Ha3BaHUSAM, HIEHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyam

OK 02
OK 09
[1IK1.5,2.3,2.4

Tema 3.2. duzuko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHoBHOE CoAcpiKaHue

Teopernueckoe o0y4enue

MeTtamisl. O6H_[I/Ie (I)I/ISI/I‘IGCKI/IC U XHMHUYECKHE CBOMCTBA MeTaiuioB. CIIOCOOBI MMOJIYYCHMU. 3HaueHue
MCTAJJIOB W HEMECTAJIOB B IPUPOAC U KUBHCACATCIBHOCTH YCIOBCKA KW OPraHU3MOB. KOppOBI/ISI
MCTAJIJIOB: BUABI KOPPO3HUH, CITOCOOBI 34U ThI MCTAJIJIOB OT KOPPO3UU

Hemeramnel. OOmue ¢usnueckue W XUMHUYECKHE CBONCTBA HEMETAUIOB. THUIIWYHBIE CBONCTBA
HemeraioB [V— VII rpynn. Knaccudukamus 1 HOMeHKIIaTypa coeiMHEeHNH HeMeTauioB. KpyroBopoTsl
OMOreHHBIX 3JIEMEHTOB B IPUPOJIE

XHUMHUYEeCKHE CBOMCTBA OCHOBHBIX KIIAaCCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCUAOB, KUCIIOT,
colieit u I[p) 3aKOHOMepHOCTI/I B U3BMEHEHHH CBOMCTB IMPOCTBIX BEHIECCTB, BOAOPOAHBIX COCﬂHHCHHﬁ,
BBICHIUMX OKCUI0B U THIPOKCHUIOB

IIpakTHyeckne 3aHATHA

OK 01
OK 02
I1K1.5,2.3
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IIpakTnyeckoe 3anaTue 5 CocTaBieHUE YPABHEHHI XMMHYECKHUX PEAKIHUN C Y4aCTHEM MPOCTHIX U
CJIOKHBIX HEOPraHWYECKUX BEIECTB: METAUIOB M HEMETAJJIOB; OKCHJIOB METAJIOB, HEMETAJUIOB U
aM(OTEepHBIX JJIEMEHTOB; HEOPraHMYECKHX KHCIOT, OCHOBAaHUH M aM(OTEPHBIX T'HAPOKCHIOB;

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA. 2

Penienne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA, COCTaB, IOJIY4YCHUE U

0e30macHOe HUCHOJIb30BAHUE BAXKHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M TNPAKTHYECKOH

JESITEIIBHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Wnentuduxanus JlaGopaTopHble 3aHATHS 2 OK 02
HEOPraHMIeCKHUX JlaGopaTopuas 3ansTie Ne2 «MaeHTruKaIms HEOPraHUUECKUX BEIECTBY. OK 04
BCIIECTB Pemenne sKCHepUMEHTANBHBIX 337a4 10 XUMHUYECKMM CBOWCTBAM METAJUJIOB M HEMETAIOB, IO

pacro3HaBaHUIO U MOJIYYEHHUIO COEAMHEHUH METAIIJIOB U HEMETAJIJIOB. 2

WnenTudukanyss HEOPraHWYECKUX BEIECTB C MCIOJIb30BAaHHMEM HX (PHU3MKO-XMMHUYECKUX CBOMCTB,

XapaKTepHBIX KayeCTBEHHBIX peakuuii. KadecTBeHHBIE peakunu Ha cynbdar-, KapOOHAT- U XJIOPU-

AQHUOHBI, HA KATUOH aMMOHUS
Paznen 4. CTpoeHne U CBOHCTBA OPraHNYeCKNX BeLIECTB 24
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaceupukanus, Teoperuueckoe obyuenue 2 OK 07
CTpOCHHE 1 IlosiBieHUE U pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [IpenMer opranndeckon xuMun. Mecrto u I1K2.4
HOMCHKJIaTypa 3Hau€HUE OPraHNYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.
OpPraHUYECKUX XVMMHYECKOE CTPOEHUE KaK IOPSANOK COEJUHEHMsSI aTOMOB B MOJIEKYJIE COIJIACHO MX BaJEHTHOCTH.
BEILECTB OcHOBHBIE MOJOXEHUSI TEOPUU XUMHUYECKOTO CTPOEHHSI OopraHudeckux coeauHeHuid A.M. byrneposa.

VYTriepoaHblii CKEJET OpPraHMYeCKOM MOJIEKYNbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XHUMHYECKOIO 2

CTpOEHUS MOJIEKYJ. MI3oMepusi U U30MepHI.

[Tonsatnue o QyHkumoHanbHOM rpynme. Panukan. IlpuHnunsl  kinaccuukanmuy — OpraHUYECcKUX

coequHeHU. MexayHapoaHasi HOMEHKJIaTypa U IPUHIIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COEAMHEHUN.

[TonsiTue 00 a30TCOAEPKALIMX COSTUHEHUSIX, OMOIOTHYECKH aKTHBHBIX BEIIECTBAX (yIJIEBOJAX, )KUPAX,

OeJsIkax ¥ JIp.), BBICOKOMOJIEKYJISIPHBIX COETUHEHMSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

[MpakTnyeckue 3aHsATHS 2

IIpakTyeckoe 3anaTMe 6 HomeHknarypa OpraHMYeCKMX COEJUHEHMM OTAEIBHBIX KJIACCOB

(HachllllEeHHbIE, HEHACHIIIEHHbIE M apOMaTHYECKHE YIJIeBOJIOPOAbI, CIUPTHI, (EHOJBI, albIeTUIbI, 9

KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CocTaBieHUE MOJHBIX U COKpAIEHHBIX CTPYKTYPHBIX (OPMYI
OpPraHMYECKHUX BELIECTB OTJEIbHBIX KJIACCOB, HCHOJb3Ysl MX HA3BaHHA 10 CHCTEMaTHYeCKOM U
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TPUBHAIBHON HOMEHKIIATYpe (3THJIEH, alleTUIIEH, TIULEpHH, (peHom, GopMaIbaerull, yKCycHas KUCIOTa,
rmiuH). Pacuetsl npocreiimei popMyIbl OpraHMuecKod MOJIEKYJIbl, HCXO/S M3 3JIEMEHTHOI'O COCTaBa

(B %)

Tema 4.2. CBolicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOe coiep:kaHue

14

TeopeTuyeckoe o0yueHue

OU3UKO-XMMHUYECKHE CBOWCTBA OPraHMYECKHX COEAMHEHHH OTIENbHBIX KJIacCOoB (0COOEHHOCTH
KJaccu(puKaluy 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOIMYECKUH psa U obmmas Gopmyiia; nzomepus;
dbu3HUYECKrEe CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOKI MOTYYCHHS):

— IpeJesibHbIe YIIeBOJOPObl (AIKaHbI M LUKJIOAIKaHbl). ['OpeHne MeTaHa Kak OJMH W3 OCHOBHBIX
MCTOYHMKOB TEIUIa B MPOMBIIUIEHHOCTH U OBITY. CBOHCTBAa MPUPOIHBIX YIIIEBOJOPOJIOB, HAX0XKICHHE B
IPUPOJIE U IPUMEHEHHUE aJIKAHOB;

— HempeneibHble (IKEHbl, aJIKWHBI M QJIKaJWEHbl) U apoMaTU4YecKue yrieBoaopoiasl. ['opeHue
alleTUIeHa KaK HCTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU M PE3KU METAJIOB

— KHCIIOPOJICOAEPKAIINE COSAMHEHUS (CIIUPTH U (PEHOJBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, albIeTru/Ibl
U KETOHbI, JKMpBI, yrieBozbl). [IpakTuueckoe NpUMEHEHHE STHICHIJIMKOJS, TIJHMIEepHHa, (eHoma.
[Tpumenenne Qopmanbaeruaa, aneTaablIeruaa, YKCYCHOW KHCIOTh. MbUIa Kak COJIM  BBICIIHX
KapOOHOBBIX KHCJIOT. MooIIKe CBONCTBA MblIa

— a30TcojiepKallue COeTUHEHUS (AMUHBI 1 AMUHOKHUCIIOTHI, OeJIKH ). BEICOKOMOIIEKYIISIpHBIE COeAMHEHUS
(cuHTeTHMYECKME ©  OMOJIOTMYECKH-aKTHUBHBIE). MoOHOMEp, TIOJHUMEp, CTPYKTYpHOE  3BEHO.
[Tonumepusanus 3TuaeHa Kak OCHOBHOE HallPaBJIEHUE €r0 UCI0JIb30BaHUSI.

I'emeTnyeckas CBA3b MCKAY KilaCCaMH OPraHNYCCKUX COGI[I/IHCHI/Ifl

IIpakTH4eckne 3aHATHA

IIpakTnyeckoe 3ansaTHe 7 CBOWCTBA OPraHUYECKHX COETMHEHUN OT/AEIbHBIX KJIAcCOB (TpUBHAIbHAS U
MEX1yHapo/AHass HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHHUs): MpeesibHbIE (aJIKaHbl U
[IUKJIOAJIKAaHbl), HeNpe/eibHble (AIKeHbI, aJKUHBl U alKaJueHbl) U apOMaTHYeCKHEe YTIEBOAOPOBI,
cnupThl U (heHousbl, KapOOHOBBIE KUCIOTHI U 3(UPHI, adbJAECTUABl U KETOHBI, AMUHBI U aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJlaHus Ha COCTaBICHHME YPaBHEHUN XMUMHUYECKHX pEaKLui C
Y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTABA M CTPOEHUS

IIpakTuyeckoe 3ansitue 8 CocraBieHUEe CXeM peakivil (B TOM YHCIE MO MPEeAJoKEHHBIM IeMoYKaM
IIPEBPALICHNM), XapaKTEPU3YIOIIMX XUMHUYECKHE CBOWCTBA OPraHUYECKUX COEAVMHEHHUH OTAEIBHBIX
KJIaCCOB, CHOCOOBI WX TMOJYYEHHS M Ha3BaHHE OPraHMYECKHX COEIWHEHUN MO TPUBHAJIBLHOM WU
MEX1YHapOJAHON CUCTEMAaTHYECKOM HOMEHKIIATYPE.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKUX

OK 01
OK 02
OK 04
I1IK1.5
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COEIUHEHUHN OTAENbHBIX KJIACCOB

JlaGoparopHasi pabdora

JlabopaTopnas 3ansitue Ne 3“IIpeBparieHust OpraHM4eCKUX BELUIECTB IIPU HArpeBaHUM'".
[Tony4yeHnue sTHiIeHa U U3y4eHHUE ero CBOWCTB. MoaennpoBaHie MOJIEKYI U XMMUYECKHUX MTpEeBpaIleHHi
Ha [IPUMEpE ITaHa, STUICHA, AaeTHIICHA U JIp.

Tema 4.3. OcHoBHOe cogepkaHue OK 01
Unenruduranms Teopernyeckoe o0yuenue OK 02
OPTaHIHCCKIX buooprannueckue coenuHenus. IlpumeHnenne u Ouonornyeckas pojib yriaeBoaoB. OKucieHue OK 04
BCILCCTB, X YIJI€BOJOB — MCTOYHMK OSHEPrUM JKUBBIX OpraHu3mMoB. OOJacTH NPUMEHEHHUS] aMUHOKHCIIOT.
SHATCHHC 1 [TpeBpamienust OenkoB NMIM B opraHu3Me. buonornueckue ¢yHkuun OenkoB. buonmormueckue
IPUMCHCHHC B ¢GbyHKIMY KUpoB. Posb opraHndeckoil XuMuUH B pelIeHnd Ipo0IeM NHUIEBOi O€30MaCHOCTH
ObITOBOI M . | Poibp opranmyeckoil XMMHMHM B pelIeHHMM HpoOJeM >HEPreTHYecKoil Oe301acHOCTH, B pa3BUTHH
HPOMSBOACTBCHHON | 1o 1 HbI, CO3MaHMH HOBBIX MaTEepUajIoB, HOBBIX HCTOYHUKOB 3HEPIUHU (AJIbTEPHATUBHbBIE UCTOYHUKU
ACATCILHOCTH sHeprun). OnacHOCTb BO3/ICHCTBHS Ha KUBbIE OPIraHU3Mbl OPraHUYECKHUX BEILECTB OT/AEIbHbBIX KJIACCOB
HesoBeka (YriaeBoJopoapsl, CIUPTHI, (HEHOJBI, XJIOPOPTaHWYECKHE MPOU3BOJIHBIC, albACTHIBI W Jp.), CMBICIT
1oKa3aTessi NpesieIbHO TOMYCTUMON KOHIIEHTPAH
JlabopaTopHbIe 3aHATHS
JlabopaTopnas 3ansitue Ned “Unentudukanus opraHuyecKux COeAMHEHNN OTENbHBIX KJIaCCOB”
WnenTudukanyst opraHiuecKuX COeAMHEHUI OTJENbHBIX KJIAacCcoB (Ha MpUMeEpe ajbAerHI0B, Kpaxmara,
YKCYCHOM KHCJIOTBI, OEJIKOB U T.II.) C UCIIOJIB30BaHUEM UX (PU3UKO-XUMHUYECKUX CBOMCTB U XapaKTEPHBIX
KadeCTBEHHbIX peakuuil. JleHaTypanusi Oeinka mpu HarpeBaHuu. LIBeTHble peakuuu OEIKOB.
Bo3HHMKHOBEHHME aHAIUTUYECKOTO CHUTHAJIa C TOYKH 3PEHHS XMMHUYECKUX IPOLIECCOB MPHU MPOTEKaAHUU
Ka4eCTBEHHOHN peakuy, NO3BOJISIONIEH HIEHTH(GUINPOBATH MPEI0KEHHbIE OPraHNUECKUE BEIECTBA
P 5 Kunernveckne u TepMOIUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHUYECKUX
aznmea S. peakumii
Tema 5.1 CkopocTts | OCHOBHOE coepKaHne OK 01
XUMHUYECKUX OK 02

Teopernueckoe o0yueHue
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PeaKIHid. CKopocTh peaklMM, €€ 3aBUCUMOCTb OT Pa3jMyYHbIX (AKTOPOB: MPHUPOJbI PEarupyIOUINX BEIIECTB,
XUMUYECKOE KOHLEHTPAllUM pEearupyroliux BEIIECTB, TEMIIEpaTypbl M IUIOIIAAU PEaKLIUOHHONM IOBEPXHOCTH.
paBHOBecHe TemoBbie 3 (HEKThl XUMUYECKUX peakluil. K30- U SHIOTEPMHUUECKHE, PEaKIIH. 2
OOpatumocTh peakiuil. XUMHYECKOE PaBHOBECHME M €ro CMEIIEHHWE I0J JEHCTBHUEM pa3IMYHBIX
(bakTOpoB (KOHLIEHTPALUA PEareHTOB WM MPOJAYKTOB PEaKIMH, AaBJIEHUE, TEMIIeparypa) AJs CO3/aHus
ONTHUMAJIbHBIX YCIOBUI MPOTEKaHUs XuMuyecKux npoueccos. ITpunnun Jle [latense
IIpakTHyecKkue 3aHATHSA 2
IIpakTuyeckoe 3ansitue 9 PenieHue MpPakTUKO-OPHUEHTUPOBAHHBIX 3aJaHU Ha aHanu3 (HaKTOPOB,
BIMSIOUIMX HAa M3MEHEHHME CKOPOCTHM XUMHUYECKOM pEaKIUM, B T.4. C MO3ULUI BSKOJIOTMYECKU
1€JIeCO00Pa3HOr0 MOBEICHUS B OBITY U TPYIOBOM AESITENLHOCTH B LIETSAX COXPAHEHUS CBOETO 3/I0POBBS
U OKpY’Karollel IPUPOIHOM cpebl. 2
Pemennie mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha mnpuMeHeHue mnpuHnuna Jle-Illatense s
HAXOXXJCHUS HAMpaBJICHUS CMEIICHUS pPaBHOBECHS XHUMHUYECKOW peakuuul W aHaiu3 (PakTopos,
BIIUSIIONINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Paspeu 6. PacrTBoOpnI
Tema 6.1. OcHOBHOe coiep:KaHue 2 OK 01
IlonsTre o TeopeTnueckoe odydenue 2 OK 02
pacTeopax PacTtBopenne Kak (DU3MKO-XMMHUECKMH mpouecc. PactBopel. CrocoObl NPUTOTOBJIEHUS PAacTBOPOB. OK 07
PactBopumocTs. MaccoBast mons  pacTBopeHHOro BemiecTBa. CMBICT TIOKa3zaTesss MpeaesIbHO I1K2.3
JIOMTYCTUMON KOHILIEHTPALMH U €0 UCIOJIb30BAHNE B OL[EHKE IKOJIOTHYECKO 0€30MacHOCTH.
[TpaBusia 5KOJOTMYECKH 1IE€JI€CO00pPA3HOr0 MOBEACHUS B OBITY U TPYJOBOW JEATENBHOCTH B LENSIX 5
COXpPaHEHMsI CBOETO 37I0POBbsl U OKPYKAIOLIeH NMPUPOJHON Cpelibl; ONAaCHOCTh BO3JEHCTBUS Ha KUBbIE
OpraHU3Mbl OIPEJICIICHHBIX BELIECTB.
Pemenue npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJlaHUI Ha pacTBOPHI, HCHOJIb3yeMble B OBITOBOI U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKa
Tema 6.2. OcHoBHOe coJep:kaHue 2 OK 01
Hccnenopanme JlabopaTopHbIe 3aHATHS 2 OK 02
CBOHCTB PaCTBOPOB [ T[aGopaTopnas 3ansTe Ne 5 «[[pUrOTOBIEHHE PACTBOPOBY. OK 04
[TpuroroBneHne pacTBOPOB 3aJaHHOMN (MaccoBOM, %) KOHIEHTPALUH (C MPaKTHKO-OPUEHTUPOBAHHBIMHU 2 [1K2.4

BOIIPOCAMH) U OIIPEJEIIEHUE CPEbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/IepP:KaHMe (COAepKAHNE TPUKJIIATHOTO MOTYJIs1)
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Paznen 7. Xumusi B ObITY U POU3BOICTBEHHO /IeITETbHOCTH YeJI0BeKa 6 OK 01
Xumust B ObITY U OcHoBHOe coJep:kaHue OK 02
TpOM3BOCTBCHHOM Teopernueckoe o0yuenue 2 OK 04
NesITeNIbHOCTH = = = OK 07
HeIOBCKA Hogeiimre nocTixeHnss XMMUYECKOW HAyKH U XMMHUYECKON TexHojoruu. Poib xuMuu B obecriedeHuu

HKOJIOTHYECKOM, YHEPreTUYECKON 1 MUIIEBON 0€30MacHOCTH, pa3BUTHH MeIUIMHEL. [IpaBuia moucka u 5 OK 09

aHaju3a XUMHYECKOH WH(OpPMAIMU U3 PAa3IMYHBIX MCTOYHMKOB (HayuHas M y4eOHO-HaydHas IIK'15,23,2.4

JUTEepaTypa, CpeicTBa MaccoBoi mHpopmManuu, cetb HTepHeT)

IIpakTHyecKkue 3aHATHSA

IIpakTuyeckoe 3ansitue 10 Ilouck W aHanM3 KEHCOB O NPUMEHEHUM XHMHMYECKUX BEIIECTB U

TEXHOJIOTHI ¢ yuderoM Oyaymed npodeccHOoHanbHON NEATebHOCTH IO TeMaM: BaKHEWIIue

CTPOUTEINIbHbIE MaTepuaibl, KOHCTPYKIIMOHHbIE MaTepHallbl, KPAaCKH, CTEKJIO0, KepaMuKa, MaTepHalbl AJis

DIIEKTPOHUKH, HAHOMATEPHAaJbl, TEKCTHJIbHBIE BOJOKHA, WCTOYHHKH OJHEPIUH, OpPraHUYECKHE H 4

MUHEpaJIbHBIEC yI0OpEHUS, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

IIpakTuyeckoe 3ansitue 11 3amura: [IpeacraBnenue pe3ynbTaToB pelIeHUs! KeiicoB B (opme MUHH-

JIOKJIaJla C MPEe3eHTalnen

IIpome:kyTouHasi aTTeCTANMSA MO AUCHUIIHHE (TN depeHINPOBAHHBIN 3a4eT) -

Bcero 72
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3. YcaoBust peaju3anuu nporpaMmmsl 001eo0pa3oBaTeIbHON JUCHUTITIMHBI

3.1. Tpe6oBaHus K MUHUMAJIbHOMY MaTePHAJIBLHO-TEXHHYECKOMY 00ecrieYyeHnIo
Peanmzanus pabodeid mporpamMmbl y4eOHOW JHUCIUIUIMHBI TPEOYeT HATHYHS
y4eOHOTO KaOWHETa eCTECTBEHHO-HAYYHBIX TUCIIHILIVH.
O6opynoBanne yueOHOTO KaOMHETA:

- pabGodee MecTO TpenojaBaTeisi, OOOPYJIOBAHHOE KOMIIBIOTEPOM,
YUCHHUYCCKUE CTOJIbI, CTYJbs, INKa(bl, CTEIUIAX YIJIOBOM, KJacCHas JOCKa -
MapKepHasl.

TexHuueckue CcpeiacTBa OOYYCHHS: KOMITBIOTEP, TMAKeT MPHUKIAIHBIX
OporpaMM:  TEKCTOBBIX, TaOJNUYHBIX, TIpadUYecKuX ©  IPE3CHTAI[MOHHBIX,
TIOJIKJTFOYEHHUE K ceTH (huimana, MoJKIIoYeHUe K ceTd HTepHeT, B TOM YHuCIie Yepes
Wi-fi, akycTHYeCcKre KOJIOHKH.

3.2. Uu¢popmanuoHHOEe o0ecneyeHne peau3anu NporpaMmmal

Jns  peanuzanuy  OporpaMMmbl  OUOIMOTEUHBIM  (QOHJ  00pa3oBaTEIHLHOM
OpraHu3allid YKOMIUIEKTOBAH MEYATHBIMU /WM DJIEKTPOHHBIE 00pa3oBaTE/IbHBIC U
WHOOPMAIIMOHHBIE  PECypChbl, PEKOMEHJOBaHHBIC I  KCIOJB30BaHUS B
o0pa30BaTeIbHOM IPOLIECCE.

3.2.1. OcHOBHBIE MEYATHLIEC U3IAHUSA
1. Epoxun, 0. M. Xumust ana npodeccuil ¥ CrnenuagibHOCTEH TEXHUYECKOTO U
€CTEeCTBEHHO-HAYYHOTr0 Tpoduiel : ydeOHUK ISl CTYI. YUYPEXKICHHUM cperd. mpod.
obopazoBanus / 1O. M. Epoxun, W. b. Komamera. - 8-¢ m3ag., crep. - M. :
Nznarensckuii nentp "Axamemus’, 2021. - 496 c. - ISBN 978-5-4468-7897-0. —
TekcT : HenmoCpeACTBEHHBIN.

3.2.2. OcHOBHBIE YJICKTPOHHbIE U31AHHUS

1. Huxonbckuii, A. Bb. Xumusi : y4eOHMK W TPAKTHUKYM JUIsI CPEIHETO
npodeccuonansuoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u gom. — MockBa : MzmarensctBo IOpaiit, 2022. — 507 c. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr

eKTpoHHbIN //  OOpazoBatenpHas Tuiatrgopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/491475 (mara ob6pamenus: 02.06.2022). — Pexum nocryma:
JUTSL aBTOPU3. TIOJIB30BATEIICH.

3.2.3. JIonoJTHUTEIbHbI€ HCTOYHUKH
1. ABaeena, I'. JI. Xumus : cripaBounoe nocodue / I'. JI. ABneeBa. — Mocksa : YMI]
KIAT, 2022. — 184 ¢. — Texker : anexkrponsbii / YMIL XIAT : snexrpoHHas
oubnmnorexka. — URL : http://lumczdt.ru/books/1303/261970/. — Pexum goctymna :
JUISL aBTOPU3. MOJIb30BATENEH.
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4. KoHTPOJIb ¥ OlleHKA Pe3yJbTATOB OCBOEHNs 00111e00pa30BaTe/IbHOM
TUCHUNIMHBI

KoHuTponb 1 olieHKa pe3ynbTaToB 00yUeHHUs OCYIECTBISIETCS MPEnoiaBaTeieM
B TIPOIECCE TMPOBENCHUS NPAKTHUUECKUX 3aHATHM U J1a00OpaTOpHBIX padoT,
TECTUPOBAHMS, & TAKXKE BBIOJHEHHUS OOy4arOIMMUCA WHAWBUAYAJIbHBIX 3aJaHUMH,
IPOEKTOB, HCcleAoBaHu. Pe3ynbpTaThl 00yueHHUs OMPENENsioT, YTO O0ydJarommecs

JOJIXKHBI

3HATh,
TUACIUATUINHEL.

IIOHMMAaTb W JACMOHCTPHUPOBATHL II0 3aBCPHICHHUHW HU3YUCHHA

Jnst popmupoBaHusi, KOHTPOJISE U OLIEHKH PE3YJbTAaTOB OCBOCHUS Y4eOHOMU
JTUCHUTUIMHBI UCTOJB3YETCS CHCTeMa OIICHOYHBIX MEpPONPUSITHH, MPeICTaBIISIONIas
co00# KOMIUIEKC Y4€OHBIX MEPOIPUATHH, COTIIACOBAHHBIX C pe3yJIbTaTaMU 00yUYeHUs
u chopmynupoBanueix ¢ yderom DPI'OC COO (mpeameTHbie pe3yabTaThl IO

mucturuinae) u GI'OC CII0.
OK/M T
Ne Monayas/Paznen/Tema | Pe3yabTaT 00y4eHust S OIICHO‘IH:) X
K MepOonpPUATHI

| | OcHoBHOE coep:kaHue

XUMHYECKUX 3JIEMEHTOB
U IPUPOa XUMUYECKON
CBSI3U

XUMH4YecKue HopMyIIbl
COCJIMHECHUH B
COOTBETCTBHU CO
CTENCHBIO OKHCIICHUS
XUMHUYECKUX
3JIEMEHTOB, UCXOJIS U3
BAJICHTHOCTH U
AIEKTPOOTPHULIATEITBHOC
TH

1 DopMyJIUPOBATH
Paszgea 1. OcHOBBI PMy-THP
0a3oBble MOHATHS H
CTPOEeHMS BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 |Ctpoenue aTomMoB CocrtaBnsaTh 1. Tect «CtpoeHue

aTOMOB XUMHUYCCKHUX
2JIEMEHTOB U
npuponaa
XUMHUYECKOM CBS3HU.
2. 3agaun Ha
COCTaBJICHUE
XUMU4YecKux Ghopmyi
JIBYXaTOMHBIX
COE€INHEHUN
(OKCHIOB,
[9211511)76 (O:R
TUAPUIOB U T.11.).

3. 3aganus Ha
HCITOJIb30BAHNE
XUMHUYECKOM
CHMBOJINKH U
Ha3BaHUU
COE€IMHEHUH 110
HOMEHKJIaType
MEXKTyHAPOIHOTO
coro3a
TEOPETUUECKOUN U
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OK/II

Moayas/Paznen/Tema

Pe3yabTar 00yuenust

Tunsl olleHOYHBIX
MEpPONPUATHHA

MPUKIIAAHON XUMUU
U TPUBHATBHBIX
Ha3BaHUU IS
COCTaBJICHHSI
XUMUYECKUX (HOPMYIT
JIBYyXaTOMHBIX
COCIMHEHUI
(OKCHJIOB,
[9211511)76 (O:R
TUIPHUIOB | T.I1.) U
TPYTUX
HEOPTaHUYECKUX
COCIMHEHUN
OTJIETTLHBIX KJIACCOB

1.2

OK 01
OK 02

[Tepnoanueckuii 3aK0H
u tabmuma JI.1.
MenneneeBa

XapakTepu30BaTh
XUMHYECKHUE IIEMEHTBI
B COOTBETCTBUU C UX
MIOJIO)KEHUEM B
MEPUOTUYECKON
CHCTEME XHUMHYCCKUX
anemeHToB [[.W.
Meunneneena

l1. Tect
«Metannnueckue /
HEMETAJJIMYECKHE
CBOMMCTBA,
3JIEKTPOOTPHUIIATEIIBH
OCTb U CPOJICTBO K
3JIEKTPOHY
XAUMHAYCSCKHX
2JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM
CTPOCHUEM U
MOJI0KEHUEM B
MEPUOINIECKON
CUCTEME XUMHUYECKHUX
sanemeHToB . U.
MenaeneeBay.

2. ITpakTnueckue
3aJaHus Ha
YCTAHOBJICHUE CBSI3U
MEXIY CTPOCHUEM
aTOMOB XMMHYECKHX
2JIEMEHTOB U
MEPUOINYECCKUM
U3MEHECHHUEM CBOMCTB
XUMHYCSCKHUX
3JIEMEHTOB U UX
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OK/II

Moayas/Paznen/Tema

Pe3yabTar 00yuenust

Tunsl olleHOYHBIX
MEpPONPUATHHA

COE€IMHEHUH B
COOTBETCTBHHU C
I10JIOKEHUEM
[Tepnoanueckoit
CHUCTEME.

3. [IpakTuko-
OPUEHTUPOBAHHBIE
TEOPETHYECKUE
3aJlaHUs Ha
XapaKTepU3alnio
XUMHYCCKHUX
3JIEMEHTOB:
«Merammuaeckue /
HEMETaJUTHYECKHUE
CBOMCTBA,
3JIEKTPOOTPHUIIATEIIBH
OCTb U CPOJICTBO K
3JIEKTPOHY
XAMHAYCCKHX
3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM
CTPOCHUEM U
MIOJIO’KCHUEM B
MEPUOINYECKOU
CHCTEME XHUMHUYECKHX
AJIEMEHTOB

J.1. MenneneeBa»

Paznea 2.
XuMH4YecKue peakuuu

Xapakrepu3oBaThb
THIBI XUMUYECKHX
peakuui

KonTtpoJubHasn
padora
«CrtpoeHne
BeleCTBA U
XHMHUYeCKHe
peaKuumn»

2.1

OK 01
IIK1.5

Tumel XuMHUUYECKUX
peakiuii

CocraBnsaTe peakiun
COCIUHCHUS,
paslIoKeHus, 0OMEeHa,
3aMeIeHUs,
OKHCJIUTEIILHO-
BOCCTAaHOBUTEIIbLHBIC

1. 3agaun Ha
COCTAaBJICHUE
YPaBHEHUN PEAKLIUM:
— COCJIUHEHUS,
3aMellCHUs,
pas3noXeHus,
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OK/II

Moayas/Paznen/Tema

Pe3yabTar 00yuenust

Tunsl olleHOYHBIX
MEpPONPUATHHA

PCaKIu

oOMeHa;

— OKHUCJIMTEIILHO-
BOCCTaHOBHUTEIbHBIX
peaxkuui ¢
UCITOJIb30BaHUEM
MeToIa
AJIEKTPOHHOTO
OanaHca.

2. 3ajgauu Ha pacuer
MaccChl BEIIECTBA WA
00BEMa

ra3oB M0 U3BECTHOMY
KOJINYECTBY
BEIIIECTBA, MACCe WU
00BEMY OJTHOTO U3
yYaCTBYIOIINX B
pEaKINK BEIICCTR;
pacyEThI

Macchl (00BEMa,
KOJIMYCSCTBA
BEIIICCTBA)
IIPOYKTOB PEAKITUH,
€CJIM OJTHO U3
BCIIICCTB UMEECT
IpUMECH

2.2

OKO01
OKO04
[1K2.3

DNEeKTpOoIUTHYECKas
JIACCOIIMAIINS 1 MOHHBIN
o0MeH

CocTaBisTh ypaBHEHUS
XUMHUYECKUX PEaAKITUU
MOHHOTO OOMeHa ¢
y4acTUEeM
HEOPTaHUYECKUX
BEILIECTB

1. 3apanus Ha
COCTaBJICHHE
MOJIEKYJISIPHBIX U
VOHHBIX PEaKLUU C
Y4aCTHUEM KHUCJIOT,
OCHOBAHUM U COJICH,
YCTaHOBJICHHE
WU3MEHEHUS
KHCJIOTHOCTHU CPE/IbI
2. JJabopaTopHas
pabota "Tumnsl
XUMHUYECKUX
peakuii”

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHMYeCKHX

HUccaenoBarhb
CTPOEHHE U CBOMCTBA
HEOPraHu4eCKuxX

KontpouabHas
pabora
«CpoiicTBa
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OK/II

Tunsl olleHOYHBIX

Ne Monayas/Pasnen/Tema | PesyabTar 00yueHust .
K MepONpUSTHI
BelleCcTB BelleCTB HEOpPraHu4ecKuX
BeLECTB»
3.1 | OK 01 [Knaccudukamms, Knaccudpunuposars 1. Tect
OK (2 |HOMEHKJIaTypa u HEOpraHUYECKUe «Homenknarypa u
OK 09 |cTpoenue BEILIECTBA B Ha3BaHUE
[IK1.5 [HeOpraHuaecKkux COOTBETCTBHUH C UX HEOPTaHUYECKUX
" |BemecTB CTpPOEHUEM BEILECTB UCXO/IA U3
[1K2.3 M
UX XUMHAYECKOU
[1K2.4

dbopMyIbl UITU
COCTaBJICHUE
XAMHUYECKOU
bopMyIIBI UCXOIS U3
Ha3BaHUS BEILIECTBA
10 MEXKJTYHapOIHOU
WJIM TPUBHUAJIBHOU
HOMEHKJIaType».

2. 3a1a4m Ha pacyer
MAaCCOBOM JIOJU
(Macchr)
XHMHYECKOTO
3JeMEeHTa
(coennHeHus1) B
MOJIEKYJI€ (CMECH).
3. IlpakTuyeckue
3a7aHus 110
KJ1accuuKaIu,
HOMEHKJIATypE U
XUMHUYECKUM
dbopmynam
HEOPTaHUYECKUX
BEILIECTB PA3TUYHBIX
KJIACCOB.

4. IIpakTrueckue
3a/1aHus Ha
ONpeieJICHHE
XAMHUYECKOU
AKTUBHOCTH BEIIIECTB
B 3aBUCHMOCTH BHa
XAMUYECKOU CBSI3U U
THMA
KPHUCTaJIINYECKON
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OK/II

Moayas/Paznen/Tema

Pe3yabTar 00yuenust

Tunsl olleHOYHBIX
MEpPONPUATHHA

PCHICTKHU

3.2

OK 01
OK 02
[1IK1.5
I1K2.3

POU3NKO-XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIICCTB

YcraHnaBiauBaTh
3aBUCUMOCTH (hU3UKO-
XHMHUYECKHX CBOMCTB
HEOPraHUYECKHUX
BEIIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a
TaK>ke THUIIa
KPUCTALINYECKOU
pELIETKA

1. Tect
«OcobeHHOoCTH
XUMHUYECKUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBAaHUIA,
amM(pOTEepHBIX
TUJPOKCUJIOB U
COJICH.

2. 3amaHus Ha
COCTaBJICHHUE
ypaBHEHUU
XUMHYCCKHUX
peaKIMii ¢ ydacTHEM
MPOCTBIX U CIOKHBIX
HEOPraHUYECKUX
BEIIIECTB: OKCHJIOB
METAJIOB,
HEMETAJIOB U
aM(pOTEpHBIX
DJIEMEHTOB;
HEOPTaHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(dOTEPHBIX
TUJIPOKCHUIOB,
HEOPraHUYECKHUX
COJIeH,
XapaKTEePU3YIOIIHUX
X CBOMCTBA U
CIOCOOBI MOTYYEHUS.
3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUYECCKUE
3aJIaHUs Ha CBOMCTBA
U TIOJTyYEHUE
HEOPraHUYECKHUX
BCIIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukarus
HEOPTaHUYECKUX
BEILECTB

HUccaenosath
Ka4y€CTBEHHBIC PEAKIIUU
HEOPTaHUYECKUX
BEIIICCTB

1. IIpakTuko-
OpPUEHTUPOBAHHBIE
3a7aHus 110
COCTaBJICHUIO
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OK/II

Moayas/Paznen/Tema

Pe3yabTar 00yuenust

Tunsl olleHOYHBIX
MEpPONPUATHHA

XAMUYECKUX
pEeaKIMii ¢ y9acTHEM
HEOPTaHUICCKUX
BEIIECTB,
WCIIOJIb3yEeMBIX JIJIS
UX UJICHTU(DUKAIIH.
2.JIaGopaTtopHas
pabora:
“UnenTudukarms
HEOPTraHUICCKUX
BEIIECTB”’

Paznen 4. Ctpoenue u
CBOMCTBA
OPraHuYecKuX
BellleCTB

HUccaenoBarb
CTPOEHHE U CBOMCTBA
OPraHu4YecKux
BeIleCTB

KonTpoabnas
padora
«CTpoeHne u
CBOICTBA
OpPraHuYecKuX
BelleCTB»

4.1

OK 01
OK 07
I1IK2.4

Knaccudukanus,
CTpOEHUE U
HOMEHKJIaTypa
OpraHUYECKUX BEIIECTB

Knaccuduimposarts
OpraHUYEeCKre
BEIIIECTBA B
COOTBETCTBHH C UX
CTPOECHUEM

1. 3amanus HA
COCTaBJICHUE
Ha3BaHUU
OPTaHUYECKUX
COE€IUHEHUH I10
TPUBHUAIIBHOW WU
MEKIYHApOIHOU
CHCTEMaTHUYECKOMN
HOMEHKJIAType.

2. 3aiaHus Ha
COCTaBJICHUE MOJHBIX
1 COKpAaIIEHHBIX
CTPYKTYPHBIX
bopmyn
OPTaHUYECKUX
BEIIECTB OTJICIbHBIX
KJIACCOB.

3. 3agaun Ha
OIpEICIICHUE
MPOCTEUIIIECH
dbopmyIbl
OpPraHNU4YEeCKOn
MOJIEKYJbL, UCXOAS
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OK/II

Tunsl olleHOYHBIX

Ne Monayas/Pasnen/Tema | PesyabTar 00yueHust .
K MepONpUSTHI
13 DJIEMEHTHOT'O
cocTtana (B %)
4.2 | OK 01 |CsoiicTBa YcranaBinuBaTh 1. 3amanus Ha
OK 02 |opraHu4yecKux 3aBUCUMOCTh (DU3UKO- |COCTABJICHUE
OK 04 COCIMHCHUI XAMHUYECKUX CBOMCTB |ypaBHCHUU
K15 OpTraHUYECKUX BEIIECTB XHMqufKHX
OT CTPOEHUS MOJIEKYJT |pEaKUrii C y4aCTUEM
OpraHUYECKUX
BCIIICCTB HA

OCHOBaHUHU UX
COCTaBa U CTPOECHMUSI.
2. 3amaHus HA
COCTaBJICHHE
YpaBHEHUU
XUMHAYECKUX
peaxkuui,
WJUTFOCTPUPYIOLIUX
XUMHUYECKHUE
CBOMCTBA C yYETOM
MEXaHU3MOB
MPOTEKAHUS TaHHBIX
peakuuii u
TEHETUYECKOU CBSI3U
OpraHUYECKUX
BEILIECTB Pa3HbBIX
KJIACCOB.

3. PacueTHbie 3aqaumn
10 YPaBHEHUSM
peaKkuui ¢ y4acTueM
OpraHUYECKUX
BEILECTB.

4. JTabopaTopHas
pabota
“IIpeBpaiieHus
OpraHUYECKUX
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OK/II

Tunsl olleHOYHBIX

Ne Monayas/Pasnen/Tema | PesyabTar 00yueHust .
K MepONpUSTHI
BELIECTB IIPU
HarpeBaHuu"
4.3 | OK 01 |Mnentudukanus Hccnenosarb 1.IIpakTuko-
OK (2 |OpraHM4ecKuX BEIIECTB, KAUECTBEHHbIE PEAKLIUH |OPUEHTUPOBAHHbBIE
OK 04 |[Ux 3HaueHue u OpraHu4eCcKUX 3a/1aHUs 110
PUMEHEHUE B OBITOBOH [COEUHEHUIN OTIETBHBIX |COCTABICHHIO
Y IPOM3BOJCTBEHHOW  [KJIACCOB XUMHUYECKUX
NEATEIbHOCTH YEI0BEKa peakumii ¢ ydyacTuem
OpraHUYECKUX
BEILECTB, B T.4.
UCIIOJIB3YEMBIX JIIS
UX UJCHTU(PUKAIIY B
OBITY U
IPOMBIIIEHHOCTH.
2.JIaGopaTtopHas
pabora:
“Unentudukanus
OpraHUYeCKUX
COEeINHECHUN
OTJZIEJBHBIX KJIACCOB™
3) Paznen 5. Xapakrepu3oBaTh
Kunernueckue n BJIMSIHME PA3JIHYHBIX
TepMOAUHAMHYECKHE ((PaKTOPOB Ha
3aKOHOMEPHOCTH paBHOBecHE M
MPOTEKAHUS CKOPOCTh XUMHYECKHX
XHMHMYECKHX PeaKkuuil |peakuuii
5 | OK 01 |CkopocTh xumudeckux |XapakTepu3oBaTh [IpakTuko-
OK 02 |peakuuii. XUuMUYECKOE |BJIMSHHUE KOHLIEHTPALMU [OPUEHTUPOBAHHbIE
paBHOBecCHE pearupyroumx BEMIeCTB [TEOPETUUECKUE
U TEMIEpaTyphl Ha 3a/laHUsI HAa aHaJu3
CKOPOCTb XMMUYECKUX |(HaKTOpOB,

peakuui
XapakTepu3oBaThb
BIIMSIHUE U3MEHEHUS
KOHIEHTpALUU
BEIIECTB, pEaKIUU
Cpeabl U TEMIIEPATYPBI

BJIUSIFOIIMX HA
U3MEHEHUE CKOPOCTHU
XUMHUYECKOU
peakumu. [IpakTuko-
OPUEHTUPOBAHHBIC
3a/1aHusl Ha
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OK/II

Moayas/Paznen/Tema

Pe3yabTar 00yuenust

Tunsl olleHOYHBIX
MEpPONPUATHHA

Ha CMElIECHUE
XUMHUYECKOTO
paBHOBECHS

MIPUMEHEHHE
npuHuuna Jle-
[IIaTense s
HaXOKICHUS
HaINpaBJICHUS
CMEIICHUS
paBHOBECHS
XUMHUYECKOMN
pEaKLNU U aHAJIN3
(bakTopoB,
BIUSIONINX HA
CMEIICHUE
XUMHYECKOTO
paBHOBECHS

Pasznes 6. PacTBopsl

HccaenoBaTth
HCTHHHBIE PACTBOPHI €
3aJJaHHBIMH
XapPaKTepUCTUKAMH

6.1

OK 01
OK 02
OK 07
[1K2.3

[TonsiTue 0 pacTBOopax

Pasnuuare UCTUHHBIE
PacTBOPHI

1. 3agaun Ha
MIPUTOTOBIICHUE
pacTBOPOB.

2. IlpakTuko-
OPUEHTUPOBAHHBIC
pacyeTHBIE 3a1aHUSA
Ha JIUCIIEPCHBIC
CHCTEMB,
HCTIOJIb3YEMBIC B
OBITOBOM M
MIPOU3BOJACTBEHHOM
NEeSITeIIbHOCTH
YyeJIoBeKa

6.2

OK 01
OK 02
OK 04
[1K2.4

HcciaenoBanne cBONCTB
PacTBOPOB

HccnenoBarh pu3uKo-
XUMHUYECKHUE CBOMCTBA
HMCTUHHBIX PACTBOPOB

JlabopaTopHas
pabota
“IIpuroroBieHue
pacTBOpoB”

IMpogeccnonaTbHO-OPHEHTHPOBAHHOE COJEePKAHME (COTEepPKAHHE

NMPUKJIATHOTO MOAYJIA)
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OK/II

Tunsl olleHOYHBIX

Ne Monayas/Pasnen/Tema | PesyabTar 00yueHust .
K MepONpUSTHI
7 Pa3zpen 7. OueHnuBarthb 3ammuTa Keiica (¢
Xumus B ObITY U NocJieICTBYUSI OLITOBOM |yueToM Oyayuiei
NMPOU3BOACTBEHHOM U NIPOM3BOACTBEHHON |NMPodecCHOHATIBLHOM
AesITeJIbHOCTH AesITeJIbHOCTH eI TeJIbHOCTH)
yejioBeKa yeJIOBEKa ¢ MO3HIUi
IKOJIOTHIEeCKOM
0e30acCHOCTH
OK 01 |Xumus B ObITY U OueHunBath Keiic (¢ yuerom
OK 02 |IpOU3BOJICTBEHHOU MOCJIEACTBUS OBITOBOM |Oymylien
OK (04 |A€ATENBHOCTH Y€I0BEKA M IIPOU3BOJICTBEHHOM  [MPO(ECCHOHATILHOM
OK 07 NeSATEIIbBHOCTH YeJIOBeKa |1eITeIIbHOCTH )
C MO3UIUH Bo3MmoxHBIE TEMBI
OK 09 N .
AKOJIOTHYECKOM KEHMCOB:
IIK1.5 0e30macHOCTH 1. IToTennenue
I1K2.3 KJIMMaTa u
I1IK2.4 BBICBOOOKJICHHE
ra30BBIX THAPATOB CO
JIHA OKeaHa.
2. bynymue
MaTepuasbl 1Jisl aBUa-
, MAIlIUHO- U
pruOOPOCTPOCHHS.

3. HoBbie MaTepuaiibl
JUTSI COTHEYHBIX
OaTapei.

4. JIekapcTBa Ha
OCHOBE
PaCTUTENBHBIX
pernapaToB
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