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1. MACHOPT PABOYEM ITPOT'PAMMBI YYEFHOHM JTUCIIUITJIMHBI
OV 12 «Xumus»

1.1. O6aacTh NnpuMeHeHUs1 padoveil MPporpaMmbl

Pabouast nmporpamma yueOHOM MUCHUILIMHBI SBIISETCS YACTHIO MPOTPaAMMBI
MOJATOTOBKM  CHEUUAINCTOB cpefaHero 3BeHa B cooTBerctBUM ¢ DPI'OC
crienranbHOCTH 54.02.01 Jlu3aiix (1Mo oTpacisim).

1.2. MecTto yueOHO# nucuuiiniabl B cTpykrype IIICC3:

JucrunmHa siBnsieTcss 0a30BOM M BXOAUT B IUKJI 00IIe00pa3oBaTEIbHOM
NOJATOTOBKH.

1.3. Hearu wu 3agaum y4yeOHOH  JMCUMIVIMHBI — TpeOoBaHUs K
pe3yJIbTaTaM OCBOCHMS Y4eOHOM IUCHUIIIUHbI:
Heabro peanuzanuu padodeil MporpaMMbl SIBJSIETCHA OCBOEHUE COJEPKAHMS
y4eOHOM JUCHUIUIMHBL XHUMHS U JOCTHXKEHHE OOYyYalollMMHUCS pe3yJbTaTOB
U3y4YEHUS B COOTBETCTBUU C TpeboBaHusMH, yctaHoBieHHBIMU PI'OC COO c
ydyeTom npodeccruonanbHoi HanpasienHoctu GI'OC CIIO.

Hean u niIaHupyemMble pe3yJIbTAThl OCBOCHUS TN CIUIINHBI:
Heasb: dbopMHupOBaHUE Yy CTYACHTOB TMPEACTABICHUS O XUMHYECKOU
COCTAaBJIAKOLIEH €CTECTBEHHOHAYYHOM KapTHHbl MHpPAa KaK OCHOBBI IPHUHATHS
pEelICHU! B KU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYalHsIX, OTBETCTBEHHOTO
MOBEJICHUS B IPUPOJIHOM CpeEIe.

3agaun:

l)chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XMUMHYECKUX
IPOLIECCOB U SIBICHUM B OKPYXKAIOLIEW Cpese, LENOCTHOM HAy4YHOW KapTUHBI MHUPA,
B3aMMOCBSI3M ¥ B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2)pa3BUTh YYEHHUS COCTaBIATH (HOPMYJIbI HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB, YpPaBHEHHSA  XMMHUYECKUX  pEAKIHid, OOBACHATH HX  CMBICI,
UHTEPIIPETUPOBATH PE3YIBTAThl XUMUYECKHX 3KCIIEPUMEHTOB;

3)copmupoBarh HaBBIKU IIPOBEJACHUS MPOCTENIINX XUMUYECKUX
IKCIIEPUMEHTAJIbHBIX HCCIENOBAaHUN C COOJIOJCHHEM TMpaBuil 0E€30MacHOTO
oOpalieHus ¢ BeueCTBaMu U JIa0OpaTOpPHBIM 000PYI0BAHUEM

4)pa3BUTh yMEHUS HUCIOJIb30BaTh HH(OpPMAIMI0O XUMHUYECKOrO XapakTepa H3
Pa3JINYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHs MTPOTHO3UPOBATH MOCIEACTBUS CBOEH JEATEIBHOCTH U
XUMUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMUpoBaTh MOHMMAHUE 3HAYUMOCTH JTOCTHXKEHUN XMMHUYECKOW HAyKH U
TEXHOJIOTHH JIJIsl pa3BUTHS COIUATBHOU U TPOU3BOACTBEHHOM cdep.
IInanupyemblie pe3yJibTaThl OCBOCHHUSI 0011€00pa30BaATENbHON AUCHUIITIMHBI
B coorBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO:

- BJIQAETh  CHCTEMOM  XMMHYECKMX  3HAaHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TIOHATUS (XMMUYECKUI JJIEMEHT, aTOM, 3JIEKTPOHHAs 000J09Ka
aroma, S-, p-, d-2JEKTpOHHBIE OpPOWTAIM aTOMOB, WOH, MOJIEKYyJa, BaJCHTHOCTH,
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AIIEKTPOOTPULIATENBHOCTD, CTENEHb OKUCJICHUS, XUMUYECKas CBS3b, MOJIb, MOJISIpHAs
Macca, MOJSIpHBIA 00BEeM, YTIEepOAHBIN CKeleT, (QYHKIMOHANbHAS TPYINa, paauKal,
M30MEPHUS, M30MEPBI, TOMOJOTHYECKUIA PsJl, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOA- U
a30TCOJepIKalle COCAMHEHUs, OHONIOTMYECKH AaKTHUBHBIE BEIIECTBA (YTJIEBOIHI,
KUpBI, OCNMKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYISPHBIE
COCIMHEHUS,  KPUCTAIMYECKas  pEIeTKa, TUMbl  XUMHYECKHX  pEaKUHid
(OKHCIUTENBHO- BOCCTAHOBUTENBHBIE, 3K30- U SHIOTEPMUUYECKUE, PEAKLIUUT NOHHOTO
oOueHa), pacTBOp, 3JEKTPOJUTHI, HEINEKTPOIUTHI, HICKTPOIUTHYECKAs AUCCOIMUAIIMS,
OKHUCIIUTENb, BOCCTAHOBUTENIb, CKOPOCTb  XMMHYECKOW  DPEAKLUUH, XHUMHYECKOE
PaBHOBECHE), TEOPHHU M 3aKOHBI (TEOPHST XUMHUYECKOTO CTPOEHHSI OPraHUYECKHX BELIECTB
A.M. BytnepoBa, Teopus 3JEKTPOJUTHYECKON TUCCOUUALINU, IEPUOANYECKUN 3aKOH
JI.1. MenaeneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CAMBOJIMYECKHUI A3bIK
XUMHH, (aKTOJOTHYECKUE CBEJIEHHS O CBOMCTBAX, COCTaBe, MOJYyYEHHH M 0E30MacHOM
HCTIONB30BAHNU BAKHEHIINX HEOPTraHMYECKUX M OPTaHUYECKUX BEILECTB B OBITY H
MPAKTUYECKON JAESATENbHOCTH YEJIOBEKA,

- YMETh BBISBIATH XAapPAKTEPHbIE MPU3HAKKM U B3aUMOCBS3b HU3YUYEHHBIX TOHATHUIA,
IPUMEHATh COOTBETCTBYIOLIME MOHATHA IPU ONMCAaHHE CTPOEHHUS U CBOMCTB
HEOPraHMYECKMX M OpPraHMYECKHX BELIECTB M WX INPEBPAILIEHHUN; BBIABIAThH
B3aMMOCBS3b XMMHUYECKUX 3HAHMA C TOHATHAMU U TIPEJICTABICHUSAMH JPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETh HUCIOJIb30BaTh HAMMEHOBAHHUS XMMUYECKHX COEJAMHEHUN MEXIYHAPOIHOTO
COH03a TEOPETHYECKOW W MPHKIAJAHOM XMMHU M TPUBHAIbHBIE HA3BAaHMs Ba)KHEHIINX
BEIECTB (3TUIIEH, AlleTUIIEH, IIIUIEPUH, (eHo, GpopMalbAeru], YKCycHas KUCIIOTa,
IJMLMH, YTapHbIM Ta3, YIIEKUCHbIM Ta3, aMMHUAK, raiieHas W3BECTb, HeraleHas
U3BECTh, NHTHEBAas COAAa M JPYIUX), COCTABIATH (OPMYJbl HEOPTaHUYECKUX U
OPraHMYECKHUX BEIIECTB, YPaBHEHUS XHMHUYECKUX pEaKIHi, OOBACHATH HMX CMBICT,
MOATBEPKIATh XapaKTEPHbIE XMMHYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOILUMHU
SKCIIEPUMEHTAMH U 3aIIUCIMH YPABHEHU XUMHUYECKUX PEAKLUH;

- YMEThb YCTAaHaBIMBaThb NPUHAUICKHOCTh H3YYEHHBIX HEOPTaHUYECKHX U
OPraHMYeCKMX BELIECTB K ONPEAENEHHbIE KiaccaM M TpylnnaM  COEIMHEHHH,
XapaKTepU30BaTh UX COCTAB U BAKHEWIINE CBOMCTBA; ONMPEEIATh BUIbI XUMUYECKUX
cBia3edl  (KOBaJE€HTHAs,  MOHHAs,  METAJUIMYECKas,  BOJOPOAHAs),  THUIIBI
KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIaCCU(DUIMPOBATH XUMUUECKUE PEAKIINN;

- chopmupoBaTh  MPECTABICHHUS: 0  XHMHYECKOM  COCTABJISIIOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B MMO3HAHUS SBICHUI PUPOIBI, B
GbOpMHpPOBAaHUM MBIIUIEHUST U KyJbTYPhl JIMYHOCTH, €€ (YHKIHMOHAJILHOU
IPaMOTHOCTH, HEOOXOJAMMOW JUISl pEIICHHS MPaKTUYECKUX 3a7ady U HKOJOTMYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 3710pPOBbIO U IPUPOJAHON CPEJE;

yYMETb MPOBOJUTH PACUEThl MO0 XMMUYECKUM (OpMYJiaM M YPaBHEHHSIM XUMHUYECKHX
peaxkuii ¢ UCMOJIb30BaHNEM (U3NYECKUX BEITUYMH, XapaKTEepU3yOLINX BEUIECTBA C
KOJMYECTBEHHOW CTOPOHBI: Macchl, 00BbeM (HOpMallbHbIE YCIOBHUS) Ta30B, KOJIUYECTBA
BEILECTBA; UCIIOJb30BATh CUCTEMHbIE XMMUYECKUE 3HAHUS NI MPUHATHA PEIICHUN B
KOHKPETHBIX KHU3HEHHBIX CUTYAIMsAX, CBSI3AHHBIX C BEIIECTBAMHU M UX PUMEHEHUEM



yMeTb IUIAHUPOBaTb U BBIMOJHATh XUMHUYECKUN HKCIEPUMEHT (IpeBpalleHHs
OpraHUWYECKUX BEIIECTB IPU HAarpeBaHUH, MOJYYEHUE STUJIEHA U H3YyUYEHHE €ro
CBOMCTB, KAYECTBEHHBIE PEAKLMU Ha aJIbJIETUIbl, KpaxMall, YKCYCHYIO KHCIIOTY
feHaTypanys OENKOB NMPU HArpeBaHWM, LBETHbIC PEAKIMU OENKOB; MPOBOAMTH PEAKIUH
MOHHOTO OOMEHa, OIpEAeNATh CPeAy BOJHBIX PAaCTBOPOB, KAUECTBEHHbIC PEaKIMH Ha
cynbdaT-, KapOOHAT- M XJOPUI-aHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh HKCIEPUUEHTATbHbIC
3agaun no temMam "Metamisl" u "Hemeramibl") B COOTBETCTBHM C MPABUIAMU TEXHUKU
Oe3omacHocTH Mpu  OOpalleHMd C  BellecTBaMUM M J1abopaTopHbie  000pYyHOBAHUEM;
TMPECTABNATh PE3YJIbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (OpME 3amuCH YpaBHEHHH
COOTBETCTBYIOIIMX PEAKIUI 1 (OPMYIUPOBATH BBIBOBI HA OCHOBE ATHX PE3YJIbTATOB;

- YMeTb aHAIM3UPOBATh XMMHYECKYI0 MH(OpMAINIO, MOJYYaEMYI0 M3 PasHbIX MCTOYHUKOB
(cpenctB MaccoBoi MH(poOpMaIuy, ceth MHTepHET U ApyTHE);

- BJAAETh OCHOBHBIMU METOJaMH HAy4YHOTO MO3HAHMS BELIECTB M XUMHUYECKUX SIBJICHUM
(HaOunrozieHNEe, U3MEPEHHE, FKCTIEPUMEHT, MO/ICTIUPOBAHHE);

- yMeThb MPOBOJAMUTH PacyeThl MO0 XUMUYECKUM (DOpMyJaM U YPaBHEHUSIM XUMHYECKUX
peakuuil ¢ HMCHOIb30BaHHEM (H3MYECKUX BEIUYUH, XapPAKTEPHU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MAacchl, 00beMa (HOpMaJbHBIE YCIOBHS) Ta30B, KOJIUYECTBA
BEILECTBA; MCIOJb30BATh CUCTEMHBIE XMMHYECKUE 3HAHMSA Ui MPUHATUS PELICHUHA B
KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHE

- copMHupoBaTh TPEACTABICHUS: O XHUMHYECKOM COCTAaBJIAIONICH €CTECTBEHHOHAYYHON
KapTHHBI MUpPA, POJM XUMUH B TIO3HAHUY SBICHUN MPUPOJIBI, B GOPMUPOBAHUU MBIIUIEHUS U
KYJIbTYPbl JINYHOCTH, €€ (DYHKIMOHAIbHOM TIPaMOTHOCTH, HEOOXOIMMOW JUisi perieHHs
MPAKTUYECKUX 33724 U IKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3[0POBBIO U
TIPUPOTHOM CpEE;

- yMeTb cOOMIO/aTh TpaBUia 3KOJOTMYECKH LeJIeco00pa3sHOro MoBeAeHUs B OBITY U
TPYAOBOW JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3[I0POBbS U OKPYKAIOLIEH MPUPOAHOM
CpEJIbl; YUUTBIBATH OMACHOCTH BO3/ICHCTBHSA HA KUBbIE OPTraHU3MBbI ONMPEIEICHHbBIX BEILECTB,
TIOHMMas CMBICIT IOKA3aTels IPEAEIbHOM JOMYCTUMON KOHIIEHTPaLUH

Oo0mue (OK) koMmeTeHIUM, KOTOpPble AKTYAJU3UPYIOTCH NPH H3YYECHUH
y4eOHOM TUCHUIIMHBI:

OK.1 BriGupars crocoObl pemieHus 3agady MpodeccruOHANIbHON NeATeIbHOCTH
IPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM

OK.2 Ucnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIM3a U MHTEPIPETALUN
uHpopmaiuu u UHGOPMAIMOHHBbIE TEXHOJOTUMU [UJIsi BBINOJIHEHHUS 3ajad
npodeccuoHaNbHOMN eI TEIbHOCTU

OK.4D2ddexTrBHO B3auMOEHCTBOBATh U PaOOTATh B KOJUICKTUBE U KOMAH/IE
OK.50cymiecTBisiTh  yCTHYWO M NUCBMEHHYIO  KOMMYHHMKAIIMIO  Ha
rocyJlapcTBeHHOM si3blke Poccuiickoit ®dexpeparuu ¢ yd4eToM OCOOEHHOCTEH
COLMAJILHOTO U KYJIbTYPHOI'O KOHTEKCTA

OK.7ConeiicTBOBaTh COXpPAaHEHHUIO OKPYXKAIOIIEH Cpenbl, pecypcocOepereHuIo,
OPUMEHATh 3HaHUS 00 W3MEHEHMHM KJMMaTa, MPUHLUIB  OepexINBOro
POU3BOCTBA, 3)(PEKTUBHO AEHCTBOBATH B UPE3BBIYAIHBIX CUTYAIHIX



IIpodeccnoHaILHO-OPUEHTHUPOBAHHOE CO/IEPKAHUE TPOCJIEKUBAETCSl depe3
uHTerpamuo OV, 12 Xumusa u M/IK.02.01 BeinmosHeHue au3aiiHepCKHX
NMPOEKTOB B MaTepuaJie

1.4. TlnanumpyeMmble JIMYHOCTHbIE PpPe3yJbTaThbl OCBOCHUsI paldouei
NMPOrpaMMbl

JIP 4. IlposiBnstomuii U AEMOHCTPUPYIOLIUN YBaXXEHHE K JIOASIM TpyAa,
OCO3HAIOLIUN IIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsiumiics Kk GOpMUPOBAHUIO B
CETEBOM cpeJie JIMYHOCTHO U MPO(EeCCHOHATBFHOTO KOHCTPYKTUBHOTO «LHU(PPOBOTO
cienay.

JIP 7. Oco3Haromuii NPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA;
YBaXAIOIUKA COOCTBEHHYIO M UYXKYI0 YHUKAJIbHOCTh B PAa3JIMYHBIX CUTYalUsX, BO
Bcex (hopMax W BUJAX JIEATEILHOCTH.

JIP 9. CoOnromaronuii ¥ MPOMAraHIUPYIOMIMK TpaBWiIa 370pPOBOTO U
Oe3omacHOro oopasa >KM3HH, CIIOPTa; MPEAYPEK A0 MO0 MPEO10IeBAIOIINI
3aBUCUMOCTH OT aJIKOTOJIs, TabaKa, ICUXOAKTUBHBIX BEIIECTB, a3apPTHBIX UTP U T.1I.
CoxpaHsIoMMi MCUXOJOTUYECKYIO0 YCTOMYMBOCTh B CUTYaTUBHO CIIOKHBIX WIIU
CTPEMUTEIIBHO MEHSIOIINXCS CUTYaIUsIX.

JIP 10. 3abotsamuiics O 3alIuTe OKpPYXaIomel cpeapl, COOCTBEHHOW H
4y>k0i1 0€30MacHOCTH, B TOM uuciie UGPOBOA.

1.5. Kosm4yecTBO 4acoB Ha OCBOeHHMe pPadoyeil MporpamMmbl yueOHOIro
npeamera:

MaKCUMaJIbHOW yueOHOW Harpy3ku oOydaromierocsi — 72 4acoB, B TOM YHCIIE:
ayIUTOpHOM y4eOHOM paboThl oOywaromierocs 72 4YacoB, U3 HHUX B (dopme
MPaKTUYECKOM MoArotoBku — 10 yaca; B TOM 4uclie TpakTUYECKUX 3aHATUH — 10
YacoB; CaMOCTOSATEIBHOM y4eOHOW paboThl oOywaromierocs - * 4acos;
KOHCYJIBTAINi — * 4acoB.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOMN JUCIUILIVHBI

2.1. O0bemM yueOHOM TUCHUILJIMHBI U BUABI Y4eOHOIl padoThI

Bun yueOHoi1 padoThI O0bem
4acoB
MakcumaiibHas ydyeOHasi Harpy3ka (Bcero) 72
AynutopHas y4deOHasi padora (o0s3aTesbHbIC Yy4deOHBIe
72
3aHsATHS) (BCEro)
U3 HUX B (popMe MPAKTUYECKOH MOATOTOBKH 10
B TOM YHCIIE:
JICKIIMOHHBIC 3aHITHUS 62
nabopaTopHbie pPabOThI *
IIPAKTUYECKUE 3aHATUSA 10
KOHTPOJIbHBIE pabOThI 6
CamocrosiTesibHasi paboTa 00y4arierocst (Bcero) *
B TOM YHUCIIE:
[ToaroToBka cooOreHus *
CocraBiieHuE KOHCIEKTA
Koncynpranuu *

IIpomexyTounas arrectauus B popme uppepenyuposannwiii 3auem




2.2. TemaTu4yeckuii IJIaH U coaep:kanre yueOHoi aucuumianubl QY /1 12. «Xumus

HaumenoBaHue pa3iejioB u

Copnep:xaHue Y4eGHOro MaTepuaJia, 1adopaTopHbie padoThl U NPaAaKTHYECKHE

O0BeM yacoB

Koapl koMneTeH i

TEM 3aHATHA, B TOM YUCJIC B (])opMe HpaKTH'—leCKOﬁ MOATrOTOBKH, CAMOCTOATEC/IbHAsA paﬁoTa (OK) JIMIHOCTHBIX
o0yyarommnxcs pe3yabrtatos (JIP),
¢opmupoBannio
KOTOPbIX cnocoﬁcn;yeT
3JIEMEHT NMporpaMmMmabi
NPorpaMmbl
1 2 3 4
Pa3zgesn 1. OCHOBBI CTPOEHUS BelleCTBA 8/0
Tema 1.1. Coneprxanue yueOHOro MaTepuala, B TOM 4Hcie B popMe MpakTHIecKOi 6/0 OK 02
CrtpoeHue aToMOB IOJITOTOBKU JIP 4
XHMHYECKHX 1 CoBpeMeHHast Moziellb CTpoeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUH. 4/0 JIP 7
3JIEMEHTOB U XUMHUYECKUN  DJIEMEHT. ODJEKTpOHHAsh  KOHQUTypauus  aroma.
NpHPOJAa XUMHYECKOI Knaccudukanms XUMHYECKHX 3JEMEHTOB (S-, p-, d-d3JIeMeHTHI).
CBSI3U BanenTtHeie 25eKkTpoHBI. BaneHTHOCTb. DJIeKTpOHHas Mpupoia
XUYUYECKON CBS3H. OJEKTPOOTPHULATEIBHOCTh. Buabl XUMHUECKON
CBs3U (KOBaJICHTHAs, MOHHAS, METAIUTHYECKAsl, BOJIOPOIHAS) M CTIOCOOBI
ee 00pa3oBaHus
JlabopaTopubie pabOTHI
[TpakTudeckue 3aHATHS, B TOM YUCIe B (hOpMe MPaKTUIECKOM MOATOTOBKH 2/0

II3Nel Pemenune 3agaduil Ha UCIOJIL30BAaHNE XUMUYECKON CUMBOJIMKH U
Ha3BAHUU COECIMHEHUHN IO HOMEHKJIATYPE MEXKIYHAPOJHOIO COI03a
TEOPETUYECKON U MPUKIATHON XUMUU U TPUBHAIBHBIX HA3BaHUM IS
COCTaBJICHHS] XUMUYIECKUX (DOPMYIT IBYXaTOMHBIX COSAMHEHU (OKCHJIOB,
CyJIb(PUA0B, TUAPUIOB U T.II.) U IPYTHX

HEOPraHUYECKUX COCAMHEHUHN OT/IEIbHBIX KJIACCOB.

[IpakTrueckue 3aaHusl Ha yCTAHOBIIEHUE CBSI3U MEXKY CTPOCHHEM aTOMOB
XUMUYECKUX AJIEMEHTOB U

MIEPUOIUYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX
COEMHEHHUI B COOTBETCTBUU C

nojoxxeHueM [leprnoandeckon CUCTEMBI.




KonTtposnbHbIe pabOThI

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 1.2. Conepxanne y4eOHOro maTepuaia, B TOM 4ucie B (HoOpMe MPaKTUYECKON 2/0 OK 02
Iepnoanyeckui [IOATOTOBKH JIP 4
3aKOH U TaldJjuua JP 5
JI.A. MenneneeBa

1 | [lepuoguueckast cuctema xumuueckux siemeHtoB J[.M. Menneneesa. 2/0
®uU3NYECKU CMBICI
[lepuoguueckoro 3akona J[.JMI. MenneneeBa. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XHMHUYECKHUX OJEMEHTOB, O00pa3yeMbIX HMH
NPOCTBHIX U CJIOXHBIX BEIIECTB B COOTBETCTBUU C MOJOXKEHHEM
XUMHUYECKOTO 3JIEMEHTA B [lepnonnueckoi CUCTEME.
MupoBo33peHueckoe W HayuyHoe 3HaueHue llepuonuueckoro 3akoHa
.. MenneneeBa. IIpornossr .M. MenaeneeBa. OTKpBITHE HOBBIX
XUMUYECKUX  BJIEMEHTOB. PelieHue MpakTUKO-OPUEHTUPOBAHHBIX
TEOPETHUYECKUX 33JaHUM Ha XapakTep XHUMHUYECKHX JJEMEHTOB
«MeTalmyecKkue / HEMETANINYECKUE CBOMCTBA,
3JIEKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUHU C UX
AJIEKTPOHHBIM CTPOCHHUEM U TOJI0KEHUEM B MEPUOAUUECKOMN cUCTEME
xuMudeckux 3yemenToB /.M. MenngeneeBay
JlaGopaTopHble pabOoThI *
[TpakTHyecKue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OTOTOBKU *[E
KonTtposbHbIe pabOThI *
CamocrosrenbHas paboTa 00yJaromuxcs *
Pa3znen 2 Xumuyeckne peakuuu 80
Tema 2.1 Conepxanne y4eOHOro maTepualia, B TOM 4ucie B (HopMe MPaKTUYECKON 4/0 OK 02,
Tunbl XUMHYECKHX MOArOTOBKU JIP 4
peaxkuuii. 1 | Knaccubukamus W THUOBI XUMHUYECKMX PEAKIUA C  ydacTHEeM 2/0 JIP 7

HeopraHuueckux BemiecTB. (CocTaBleHME  ypaBHEHUH  peakuuil
COCAVHEHUs, pa3jOXKEeHUs, 3aMelleHHus, oOMeHa, B T.4. peakuuil

TOopCHUA, OKHUCJICHHA- BOCCTAHOBJICHUS.

10



VYpaBHEHHSI ~ OKHUCIEHUSA-BOCCTaHOBIEHMS. (CTeneHb  OKUCICHUS.
Okucnurens u BoccraHoBuUTeNb. (CoOCTaBlIeHHME U YypaBHUBaHHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUNA METOJIOM 3JIEKTPOHHOIO
Oamanca. OKHCIUTETHHO-BOCCTAHOBUTEIILHBIE pEaKlUd B TPUPOJIE,
IIPOU3BOACTBEHHBIX IIPOLIECCAX M JKU3HEACATEIBHOCTH OPraHU3MOB
BEIIECTB.

KonunuecTBeHHbIE OTHOIICHUS B XUMHH.

OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbl B XUMHM M pPACUYETHl 110
YpaBHEHUSAM XUMHUYECKHX peakiuil. Moyib Kak elIWHHIA KOJIMYEecTBa
BeniecTBa. MousipHas Macca. 3aKOHBI COXPAHEHHUS MAacChl U SHEPTUU.
3akoH ABoranpo. MosspHbIii 00beM ra3oB. OTHOCUTENIBHAS TIOTHOCTD
razoB. Pacuerbl 10  ypaBHEHUSM  XHMHMYECKMX  peakIud ¢
WCIIOJIb30BAHUEM MacChl, OO0beMa (HOpPMaJbHBIE YCJIOBHs) Ta3o0B,
KOJIMUECTBA BEILIECTBA.

2/0

JlaGopaTopHble pabOoThI

[IpakTuueckue 3aHATHS, B TOM YUCi€ B (hopMe MPaKTUIECKON MOATOTOBKH

KonTtposbHbIe pabOThI

CamocrosTenbHas paboTa 00yJaronuxcs

Tema 2.2.
DNEKTPOIUTHYECKAS
T CCOLMALUS

Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (HopMe MPaKTUYECKOU
MOITOTOBKH

4/0

1

Teopust >AEKTPOIUTHUECKON aucconuanuu. HWOHBIL.  DJIEKTPOJIUTHI,
HEAIeKTpoNuThL. Peaknuu woHHOro oOMeHa. CocraBlieHHE peakiuit
HOHHOTO OOMEHa TyTeM COCTAaBJICHUS WX TIOJHBIX W COKPAIICHHBIX
MOHHBIX ypaBHEHUM. KHCIOTHO-OCHOBHBIE peakIuu. 3aJaHus Ha
COCTaBJICHHE MOHHBIX PEAKIIHI
CocraBiieHHE HOHHBIX peaKlHil

2/0

OK 04
JIP 4
JP 7
JP9

JIP 10

JlabopaTopubie pabOTHI

[IpakTryeckue 3aHATHS, B TOM YUCIE B (OpMe MPAKTHUECKON TTOTOTOBKU

0/0

KonTtponbhsie paboTsl Nel CtpoeHue BeniecTBa 1 XUMHUECKUE PEaKINH

2/0

CamocrosiTenpHas paboTa 00yJaronuxcst
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Paznen 3 CTpoeHne U CBOHCTBA HEOPTraHNYECKUX BelleCTB

162

Tema 3. 1.
Knaccudukanus,
HOMEHKJIaTypa 1

CTPOCHHE
HEOPTaHUYECKUX

BEIILIECTB.

Conepxanue yueOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
OJITOTOBKH

4/0

1 | Ilpenmer Heopranmdeckoi xumuu. Kiaccudukamuss HeOpraHMUECKHX
BeuiecTB. llpoctele u cioxsble BemiecTBa. (OCHOBHBIE KJIACCHI
CIOXHBIX  BeHIECTB  (OKCHABI, THAPOKCUABI, KHCIOTBI, COJIH).
B3auMocCBs3b HEOPraHMYECKHUX BEIIECTB. ATperaTHble COCTOSIHHS
BemecTBa. Kpucramnmuyeckue wu  amopdHbIe BemecTBa. THIBI
KPUCTAIJIMYECKUX PpEHIETOK (aTOMHas, MOJIEKYJsIpHasi, WOHHas,
MeTaJlJIn4eckas). 3aBUCHUMOCTh (PU3MYECKHX CBOWCTB BEIIECTBA OT
TUNIA  KPUCTAUIMYECKOW  PELIETKU. 3aBUCUMOCTb  XMMHMUYECKOM
AKTMBHOCTH BEIIECTB OT BHJA XHMHYECKOM CBSI3M U THIA
KpUCTATNUECKOH pemeTku. [IpnunHbpl MHOroo0pasus BEIIeCTB

2/0

JlabopaTopubie pabOTHI

[IpakTuyeckue 3aHATHSA, B TOM YHcie B (GOpMe MPAKTUUYECKOH MOATOTOBKU
113 Ne2HomeHknaTypa HEOpraHM4eCKUX BEIIECTB:

Ha3BaHHUE BEIECTBA UCXOS U3 UX XUMHUECKON (POPMYJIbI MIIM COCTABICHUE
XUMHYECKON (POPMYJIbI UCXO/s U3 HAa3BaHMs BEIECTBA MO MEXTYyHApOAHON
(MIOITAK) nnu TpuBUaIbHON HOMEHKJIATYpeE.

Pemenne mnpakTHueckuX 3alaHuil Mo KiIaccUpUKAMM, HOMEHKJIATYpe U
XUMHAYECKHM (OpMyJlaM HEOPraHMYECKHUX BEILIECTB PA3JIMYHBIX KJIacCOB
(yrapsblil ras, yrJIeKHCHIbIM Tra3, aMMHUak, rameHas H3BeCTb, HEraleHas
U3BECTh, MHUTHEBAs COAA M JAPYTuX): Ha3bIBaTh U COCTABIATH (HOPMYIIBI
XMUMHUYECKHX BEIECTB, ONPEAEIATh NPUHAAIEKHOCTD K KIIaccy.

HcTouHMKM XUMHUYECKOW MH(pOpManuu (CpeacTB MaccoBoil mHopmauuu,
cetb MHrepHer u gapyrue). Ilouck wuHOpManuum 1O Ha3BaHUAM,
UACHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMYJIIaM.

2/0

KonTtposbHbIe pabOoThI

CamocrosTenbHas pabora 00yJaromuxcs

OK 02
JIP 4
JP 5

Tema 3.2.
DU3NKO- XUMHYECKHE
CBOICTBa
HEOPraHUYECKUX

Conepxanne y4eOHOro maTepuaia, B TOM 4ucie B (HopMe MPaKTHYECKON
MOATOTOBKH

U | Meramm, Obume Qusnyeckre ¥ XMMUYECKHE CBOMCTBA MeTaoB. CriocoObl

I10J1Yy4YCHUSL. 3HayeHne METAJUIOB ¥ HEMETAJIOB B npupoac M XU3HCACATCIbHOCTH

1272

2/0

OK 02
JIP 4
JP 7
JIP9
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BEILIECTB YEJIOBECKA M OPTraHU3MOB. Kopposm MCTAJJIOB: BHJIBI KOPpPO3HH, CIIOCOOBI JIP 10
3alIMThl METAJUIOB OT KOPPO3UHU
2 | HemeramisL. O6mme ¢u3nueckue W XHMUYECKHE CBOWCTBA HEMETAJIIOB. 2/0
Turmunsle coiictBa HemeramioB IV— VII rpynn. Knaccuduxamus u
HOMEHKJIaTypa COeJUHEHHH  HemeTamwnoB. KpyroBopoTbl — OMOTEHHBIX
AJIEMEHTOB B MPUPOJIE
3 | Xummueckue CBOMCTBA OCHOBHBEIX KJIACCOB HEOPTaHHUCCKAX BELICCTB 4/0
(OKCHIIOB, THAPOKCHUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B
U3MEHEHUH CBOWCTB MPOCTHIX BEUIECTB, BOJAOPOIHBIX COCAMHEHUM.
CocraBieHre YpaBHEHHI XMMUYECKUX PEAKIMI C yYaCTHEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUUECKUX BEILECTB:
METaJUIOB U HEMETAJIJIOB; OKCUJIOB METAJNIOB, HEMETAIJIOB U
aM(pOTEePHBIX JIEMEHTOB; HEOPTAaHUYECKUX KHCIIOT, OCHOBAaHUH U
aM(pOTEPHBIX THIPOKCHU]IOB; HEOPTAHUIECKUX COJICH,
XapaKTEPU3YIOIIUX UX CBOWCTBA
JlabopaTopubie pabOThI *
IIpogeccuonaibuo- OPHEHTHPOBAHHOE COAEPKAHUE 2/2
[IpakTuueckue 3aHATHS, B TOM YUCie B (hopMe MPaKTUIECKON MOATOTOBKH
113 Ne3 (ITpodeccronanbHO- OPUEHTHPOBAHHOE COJIEPKAHUE)
Pellenne npakTHKO-OPHEHTHPOBAHHBIX TeOPETHYECKUX 3aJaHUIl Ha
CBOIiCTBa, C€OCTaB, MOJy4YeHHe W 0e30mMacHoe HCHOJIb30BAHHE
BaKHEHIIMX HEOPraHW4YeCcKNX BellecTB B ObITY M NPaKTHYeCKOM
AesiTeIbHOCTH Ye10BeKa
KonTtposnbhsie paboTsl Ne2 CBOHCTBa HEOPTaHUUECKUX BELIECTB 2/0
CamocrosiTenpHas paboTa 00yJaronuxcst *
Pa3nea 4 CTpoeHue M CBOMCTBA OPraHU4eCKHX BellecTB 24/0
Tema 4.1 Conepxanue y4eOHOro maTepuaiia, B TOM 4ucie B (HOpMe MPaKTUUECKON 6/0 OK 02
Knaccudukanus, MIOATOTOBKH JIP 4
CTpOCHUE U 1 | IlosiBneHMe W pa3BUTHE OPraHUYECKOW XUMHHM Kak Hayku. [Ipeamer 4/0 JIP 7
HOMEHKJIaTypa OpraHWYECKOM XMMHUHU. MeCTO M 3HayeHUe OpPraHWYeCKOM XHMHHM B

OpTraHU4YC€CKUX BECIICCTB

CUCTCMC CCTCCTBCHHBIX HAYK.

XuMudeckoe CTPOCHUE KaK IMOPAAOK COCAMHCHHA AaTOMOB B MOJICKYJIC




COIIACHO MX BaJICHTHOCTH. OCHOBHBIE

MI0JIO’KEHUS TEOPUU XUMHUYECKOTO CTPOCHUSI OPraHNUECKUX COEIMHEHUI
A.M. bytnepoBa. YriepoaHslit

CKEJIET OpPraHM4eCcKON MOJIEKYJbl. 3aBHCHUMOCTh CBOWCTB BELIECTB OT
XMMHYECKOTO CTPOCHUS MOJIEKYJL.

H3omepus u U30MepHI.

[Tonsitue o  QyHkmumoHanmpHOW rpynme. Pagwkan.  [IpuHIUTIBL
KJIacCU(UKALMU OPraHUYECKUX COSIUHEHUH.

MexnyHnaponHas  HOMEHKIaTypa W IPHUHLIMIBL  HOMEHKIJIATYPBI
opranudeckux coenuHenuid. [lonstue o6

a30TCO/EpKAIUX COEAMHEHUSIX, OMOJIOrMYeCKH aKTHBHBIX BEILECTBAX
(yrneBopgax, xupax, Oenkax u ap.),

BBICOKOMOJIEKYJISIPHBIX COCIUHEHUAX (MoHOMeED, IOJINMED,
CTPYKTYPHOE 3BEHO)

JlabopaTopHnast pabota

[IpakTuueckue 3aHATUSA, B TOM 4ucie B (opMe MpaKTHUECKOH MOATOTOBKU
113 Ned4 HomenknaTypa OpraHU4YeCKHUX COEMHEHHI OTAEJBbHBIX
KJIACCOB (HACBIIICHHBbIE,  HEHACHIILICHHbIC u apoMaTUYeCKue
YIJIEBOOPOABI, CHUPTHI, (EHOJBI, albAETHAbI, KETOHbI, KapOOHOBBIE
KHUCJIOTHI U JIp.)

CocraBiieHne TOJHBIX U COKpPALEHHBIX  CTPYKTYPHBIX  (Qopmys
OpraHUYECKUX BEILECTB OTJEIbHBIX KJIACCOB, UCIHOJIb3YSl UX Ha3BaHUA IO
CUCTEeMAaTUYECKOM U TpUBUAIBHOW HOMEHKJIAType (ITHJIEH, AalleTHIIEH,
rIMUepuH, GeHomn, GopManbAerua, YKCYCHas KHCIOTa, TIHUIHH). PacueTsl
npocTeuiel GopMysbl OPraHMYECKOW MOJIEKYJIbI, HCXO/IsI U3 DJIEMEHTHOTO
cocrasa (B/)

2/0

KonTtposnbHbie paboThl

CamocrosiTenpHas paboTa 00yJaronuxcst

Tema 4.2
CBoiicTBa
OpPraHUYECKUX

COE€TUHEHUN

Copnepxanue yuyeOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
OJITOTOBKH

12/0

1 | ®u3uKO-XxMUMYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHHM OTIIEIbHBIX
KJIacCOB (0COOCHHOCTH KiacCH(UKAIMM W HOMEHKJIATYphl BHYTPH
KJlacca; TOMOJIOTHYECKMH psix M obmas  dopMyna;, H30MepHs;

4/0

OK 02
JIP 4
JP 7

JIP 9
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(bu3HYecKue CBOWCTBA; XMMHUYECKUE CBOMCTBA; CIIOCOOBI MMOJTYYCHHUS):
— IpelenbHbIE  YIIEBOAOPOABl (ANKaHbl M IUKJIOAIKAHBI).
['openne MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHHKOB TeIja B
HNPOMBIIIICHHOCTH M ObITy. CBOICTBa NPHUPOAHBIX YTIEBOAOPOIOB,
HaX0XJIeHUE B IPUPOJIE U IPUMEHEHHE aJIKaHOB;

— HerpeaenbHble  (aJKEHBbl, QJIKMHbBI M alKagWeHbl) U
apoMaTH4YeCcKHe yTiIeBoI0poAbl. 'opeHue ameruneHa

KaK MCTOYHHK BBICOKOTEMIIEPATYpPHOTO IUIAMEHU JJISI CBAPKU M PE3KU
METaJIJIOB

2 | Kucnoponconepxaime coeAuHEHUs (CIUPTHI ¥ (PeHObI, KapOOHOBBIE KHCIOTHI
U 93(upBL, anbAeTUAbl M KETOHbI, JKHUpPbI, YriIeBoibl). IIpakruueckoe
NpUMEHEHHE  JTWICHIJIMKONA,  rimuepuHa,  ¢exoma.  [Ipumenenue
(bopmanpaerusa, aneTanbAerua, yKCyCHOM KHCIOTBL. Mblna Kak coiu
BBICHINX KapOOHOBBIX KUCIOT. MOIOIIe CBOWCTBA MBLIA.

3amaHus Ha COCTABJICHUE YPaBHEHHUH XMMHMYECKUX PEAKIMA C y4acTUEM
OpraHHYeCKHX BEILECTB HA OCHOBAHUU UX COCTABA U CTPOEHUS

4/0

3 | Aszorcomepxamme coequHeHHs (aQUHBI M QUMHOKUCIOTHL,  OENKu).
BricokoMoneKyIapHble  COEIMHEHUS (CHHTETHYECKME U OMOJIOTHYECKHU-
akTUBHbIE). MoHoMep, momumep, CTpyKTypHOe 3BeHo. Ilomumepu3zarus
3TUJIEHA KaK OCHOBHOE HAIPaBJICHUE €TI0 MCIOJIb30BaHUS.

I'enernueckas cBA3b MEXAY KJIACCAMM OPTaHMYECKHX COEIUHEHUI

3ajaHusl Ha COCTaBJIEHUE YPAaBHEHMM XMMMUYECKHUX peakUui cC
y4acTHEM OpPraHMYeCKUX BEIIECTB Ha OCHOBAHMM HX COCTaBa H
CTPOECHUS

2/0

4 | CoctaBneHue CXeM peakiuil (B TOM YHCIE MO MPEIJIOKEHHBIM LETOYKaM
NPEBPAILCHUI), XapaKTEePU3YIOMMX XHUMUYECKHE CBOWCTBA OpPTaHMYECKHX
COCIMHEHUI OTIENBbHBIX KIIACCOB, CIHOCOOBI MX MONYYCHHS U Ha3BaHUE
OpPraHMYEeCKUX COCAMHEHMH 1O TPUBUAIBHOM WM  MEKIYHAPOIHOM
CHCTEMaTHYeCKOW HOMEHKIIAType.

(ITpodeccronanbHO- OPUESHTUPOBAHHOE COACPIKAHNE)

Pemenne NpaKTHKO-OPHEHTHPOBAHHBIX TeOPETHYECKHX 3aJaHMil Ha
CBOIICTBA OPraHNMYeCKHX COeTMHEHUH 0TAEJbHbIX KJIACCOB

2/0

JlaGopaTopHble pabOoThI

JIP 10




[TpakTuueckue 3aHsATHs, B TOM 4ucie B hopMe MPaKTUYECKOH MOATOTOBKH

*/*

KonTtposnbHbie paboThl

CamocrosTenbHas paboTa 00yJaomuxcs

Tema 4.3.
WNnentudukanus
OpraHUYECKUX
BEIIECTB, X 3HAUYCHUE U
MIPUMEHEHHUE B OBITY U
MIPOU3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa.

Conepxanne y4eOHOro maTepuaia, B TOM 4ucie B (HOpMe MPaKTUUECKON
MOJITOTOBKH

6/0

1 buooprannueckue coenuHeHus. llpumenenue u OuoIOrHUecKas

poib yrineBogoB. OKHCIEHHE YIJIEBOAOB HCTOYHMK SHEPIMU JKUBBIX
opraHu3MoB. O0nacTi MpUMEHEHNs! aMUHOKHUCIOT. [IpeBpaienus OenkoB
OUIM B opranusme. buonormyeckue (yHKIIUM OENKOB.
buonoruueckue ¢byHnkuuu xupos. Ponp

OpraHM4eCcKOll XUMHHU B PEIIEHUH NTpo0ieM NHUIEBoH 0e30MacHOCTH

2/0

2 Ponp opranuueckoil XUMHUM B PELICHHH TIPOOIEM SHEPreTHYEcKOn
0e30macHOCTH, B Pa3BUTUM MEIULMHBI, CO3JaHWM HOBBIX MAaTEpUAJIOB,
HOBBIX HCTOYHUKOB JHEpPIruy (aJbTE€pHATUBHBIE HMCTOYHHKHM DHEPIUH).
OmnacHocTh BO3JEHCTBUS HA MBbIE OPraHU3Mbl OPraHUYECKHX BELIECTB
OTJIEIbHBIX KJIaCCOB (yrneBoaoposl, CIIUPTHI, (benonsl,
XJIOPOPraHUYECKUE NTPOU3BOIHBIE, ANBAETUABI U JIP.), CMBICH ITOKa3aTeNs
IIPEACIBHO JAOIYCTUMON KOHLICHTPALUU

2/0

JlaGopaTopHble pabOoThI

[TpakTHYeckue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OATOTOBKU

*/*

Kontponbabie paboThl Ne3 CTpyKTypa ¥ CBOWCTBA OPTaHMYECKUX BEIIECTB

2/0

CamocrosTenbHas pabota 00yJaromuxcs

OK 02
JIP 4
JP 7
JP9

JIP 10

Paznen 5 KuHeTnyeckue W TepMOJAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMUMHUYECKHUX

peakuui

4/2

Tema 5.1. CkopocTb
XUMUYECKHUX PEAKLIUU.
XUMHYECKOE
paBHOBECHE.

Conepxanne y4eOHOro maTepuaia, B TOM 4ucie B (HopMe MPaKTUYECKON
MOATOTOBKH

4/2

1 CKOpOCTh pEaKIiu, €€ 3aBUCUMOCTh OT Pa3IHYHBIX (PAKTOPOB:
NPUPOIBl PEarupyronMx BeiJIeCTB, KOHICHTPALUU pearupyrommx
BEIIECTB, TeMIepaTypsl M IUIOINAAM PEaKIMOHHOW ITOBEPXHOCTH.
TennoBbie 3 (HeKTh XUMHUUECKUX peakifii. DK30- U IHAO0TEPUHNUECKUE,
peakum.

ObparuMocTh peaknuid. XMMHUYECKOE pPaBHOBECHE U €ro CMeijeHue
HOJ JICHCTBUEM PA3INUYHBIX (PaKTOPOB (KOHIIEGHTpAIHs PEareHTOB WIIN

2/0

OK 02
JIP 4
JIP 7 JIP 9
JIP 10
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NPOJAYKTOB pEaKIMH, JaBJIeHUE, TeMIepaTypa) JUIS CO3JIaHHS
OIITUHUAJIBHBIX yCJ'IOBI/Iﬁ HpOTeKaHI/IH XUMHNYCCKUX HpOHeCCOB.
[Tpunnun Jle 1JJatennbe

IIpodeccnoHanbHO- OPHEHTHPOBAHHOE COACPKAHUE

Pemenne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHUIl Ha aHaJIU3
(hakTOpoB, BIAMAKIIKMX HA H3MEHEHHE CKOPOCTH XHUMHUYECKOMH
peakuum, B T.4. € MO3MUUH DJKOJOTHYECKH LeJ1eco00pPa3HOro
NMOBe/JeHNs B ObITY U TPY/AOBOM 1eAITEJIbHOCTH B LEJIAX COXPAHEHUS
CBOEr0 3I0POBbS U OKPY KAaIOLIeld NPUPOIHOM Cpeabl.

PemieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HAa IPUMCHECHHUE
npuHuuna Jle- Ilarense sl HAXOXKIAEHUS HAINpPABICHUS CMEILICHUS
paBHOBECHUS] XUMHUYECKOW peakluu U aHamu3 (aKTOPOB, BIUSIOUINX HA
CMEUIEHUE XUMUYECKOT0 PABHOBECUS

2/2

JlaGopaTopubie pabOTHI

[TpakTHyecKue 3aHsATHs], B TOM YUCie B popMe MPAKTHUECKON OTOTOBKU

*/*

KonTtposbHbIe pabOTHI

CamocrosTenbHas paboTa 00yJaomuxcs

Pa3znen 6 PacTtBopsl

4/0

Tema 6.1.
IlonsiTue 0 pacTBopax

Copnepxanue yuyeOHOTO Marepuana, B TOM 4Yucie B (OpMe MPaKTHUECKOH
MOJITOTOBKH

4/0

1

PactBopenue kak (puszuko-xummuueckuit mporecc. PactBopsl. CriocoObl
MPUTOTOBJIEHUA  pacTBOpoB. PacTtBopumocth. MaccoBas — 1goJist
pacTBopeHHOro BeniecTBa. CMBICH MTOKA3aTeNsl MPEAEIBHO JOIYCTUMON
KOHILIGHTPAallUd W €ro HCIOJb30BAHME B OLEHKE JKOJIOTMYECKOMN
0€30IMacCHOCTH.

[IpaBuia SKOJOTMYECKH IIEIECOOOpPAa3HOr0 TMOBEACHUS B OBITY H
TPYJIOBON JEATENIBHOCTH B LEISAX COXPAaHEHUS CBOEr0 310pPOBbS M
OKpYXaIoIlel MPUPOAHON Cpeibl; OMACHOCTh BO3JCHCTBHS HA >KUBBIC
OpraHU3Mbl OIPEJEIICHHBIX BELIECTB.

2/0

Pemenne mNpakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUl  Ha
pacTBOpBI, HCIIOJIb3yeMble B  OBITOBOM ¥  MPOU3BOJCTBEHHOMN
JEATEIbHOCTH YEJI0BEKA

2/0

OK 02
JIP 4
JIP 7, JIP 9
JIP 10
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JlabopaTopHnast pabota

[TpakTHyecKue 3aHATHs], B TOM YUCie B popMe MPAKTHUECKON OATOTOBKU

*/*

KonTtposbHbie paboThl

CamocrosiTenpHas paboTa 00yJaronuxcst

Paznen 7 Xumusi B ObITY M NPOMU3BOACTBEHHOH AesATeJbHOCTH 4YesioBeka (IIpodeccmonasbHo-
OPHEHTHPOBAHHOE COAEPIKAHUE)

6/6

Pasnen 7 Xumus B ObITY
U NIPOU3BOJICTBEHHOM
AeATeTbHOCTH
yeJioBeKa
(ITpodeccronanbHO-
OpPUEHTUPOBAHHOE

coJiep KaHue)

Copnepxanue yueOHOTO Marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM
MOJTOTOBKH

6/6

1 | IIpogeccuoHaIBLHO- OPHEHTHPOBAHHOE COJeP/KAHME

Hogeilimme  10CTH)KEHUS  XMMHYECKOM HAyKM M XUMHYECKOH
TEXHOJOTHMH. Ponmb XuMUHM B OOECIEUEHHS  SKOJOTHYCCKOM,
SHEPreTHYECKOW W THIIEBON O€30MacHOCTH, Pa3BUTUU MEIUIIMHBI.
[IpaBmia movcka ¥ aHaIKM3a XUMHYECKON WH(MOPMAIIUU U3 PA3TMYHBIX
UCTOYHMKOB (Hay4Hass ¥ YydeOHO-Hay4yHas JUTepaTypa, CpeIcTBa
MaccoBoi nHpopmanuu, cetb IHTepHeT)

2/2

2 | IIpogeccHoHAIBLHO- OPMEHTHPOBAHHOE CO/IePIKaHUe

[Tonck m aHamu3 KEHCOB O NPHMEHEHUM XUMHUYECKHX BCILECTB H
TEXHOJIOTUH C ydeToM Oynymieil npodeccHoHaNbHOM esSTeNbHOCTH 110
T€MaM: BA)KHEHIIME CTPOMTEIBHBIE MAaTepUaNbl, KOHCTPYKLIHOHHBIE
MaTepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepUallbl JJIs AJIEKTPOHMKH,
HAaHOMATEpPHAJIbl, TEKCTUJIbHBICE BOJIOKHA, HWCTOYHUKHA DJHEPIuUH,
OpraHMYecKHe U MUHEpalIbHbIe yIOOpEeHHUs, JIEKapCTBEHHBIE BEIIECTBA,
OBITOBAsT XUMHUSL.

3ammra: [IpencraBinenue pe3yinbTaToB pelIeHUs KecoB B (hopMe MUHU-
JTIOKJIaJla C Mpe3eHTalen

2/2

OK 02 OK 04
JIP 4
JP 7
JP 9
JIP 10

JlaGopaTopHble paboThI

IIpogeccuonaibuo- OPHEHTHPOBAHHOE COAEPKAHHE
[IpakTuueckue 3aHATHS, B TOM YUCie B (hopMe MPaKTUIECKON MOATOTOBKH
I3 NeS Tlouck u aHanu3 KEWCOB O MPUMEHEHUH XMMHUUYECKHX BEILECTB U
TEXHOJIOTHH ¢ ydeToM Oyaymied mpodecCHOHATBHON IeATEeILHOCTH 10
TeMaM: Ba)KHEWILHME CTPOUTEIbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE
Marepuaibl, KPACKH, CTEKJIO, KEpaMMKa, MaTepuajbl s 3JEKTPOHUKH,

2/2
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HaHOMAaTepHaJIbI, TEKCTUILHBIE BOJIOKHA, UCTOYHUKHU SHEPTHH,
OpraHMYECKHe W MUHEpaIbHBIC YyAOOpEHUs, JICKAPCTBEHHBIC BEIECTBA,
OBITOBAs XUMUS.

KonTtposnbHbIe paboThI
CamocrosiTenpHas paboTa 00yJaronuxcst

Tema 2
JAnddepennupoBaHHbIH
3a4er
Bcero: 72

3. YCJIOBUS PEAJIU3ALIUU PABOYEM IMPOT'PAMMBI YYEBHOI'O ITIPEJIMETA

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO — TEXHHYECKOMY 00ecleYyeHuIo.

Peanuzamus nporpammsl penMera TpedyeT HaIU4Yus KaOMHEeTa XUMHUH.

OOopynoBanne y4deOHOro kad0uHera: ydeOHONMpaKTHUYECKOoe U YyueOHoJabopaTtopHoe oOoOpynoBaHHe, MmKadbl — 2 MIT.,
KoMInbloTep - 1 mT., mpuHTep — 1 WT., cTON MpenoaasaTens — 1 mT., CTya npenojasareis -1 mT., CTOIbI 419 CTyAEHTOB — 16 mT.,

CTYJbd IJIS CTYA€HTOB — 24 T, cTeHa-13 mT.

OcHOBHOe 000pyI0BaHUE: KOMIUICKT Y4€OHO-METOMYECKON TOKYMEHTAIIUU, TUIAKTUUECKUE MaTepUasbl, JEMOHCTPAIMOHHbIE
CpEACTBa, IIPE3CHTAINH, AIICKTPOHHBIE YUSOHUKHU, TAOTHUIIbI.

JleMOHCTpallMOHHbIE CPECTBA O0yYCHUS:

Hab6op mkonsabi AemoncTpannonHslii HITXJI, yue6Hoe 000opyaoBanue i MpOBEAEHUS JTa0OpaTOPHBIX OIBITOB, TJIAKATHI MO
auciuIuinHe Xumusi, TaOmuipl mo XuMuu (B ydeOHuKax), Tabmuipl Xumus (20 MTYyK), YHUBEpPCAJIbHBIE KOMILJIEKTHI,
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MYJIbTUMEIMIHBIE 00yYaloIre MPOTpaMMBbl, dJICKTPOHHBIE YUEOHMKU M MPE3EHTAIUM, ayJH0 U BUACO MaTepUalibl, KOJIJIEKIIUS
Uyryn u cranb. Komnekuus Bonokna. Komnekius Mertamnsl. Komnekuus Hedts. Komnekmust Ilnactmacesl. Habop Ne 12 BC
Heoprannueckue BemectBa s geMoHcTpanuu onbiToB. Habop Ne 11 C Conm mnst nemonctpaiuu onbitoB. Habop Ne 7 C
Munepansabie ynoopenusi. Habop Ne 9 BC O6pa3isl Heoprannueckux Bemiects. Habop Ne 13 BC IManorenunast. Habop Ne 14 BC
Cynbdartsl, cynbdutsl, cynspuasl. Hadop Ne 17 C Hutpatsl (601bmoii ¢ cepedpom). HaGop Ne 18 BC Coenunenust xpoma.
Ha6op Ne 19 BC Coenunenust mapranmna. Ha6op Ne 20 BC Kucnotsl. Habop Ne 8 C MoHuUTHI.

3.2.UudopmanuonHoe odecrnedeHue 00ydeHUsl.

nepeueHb y4eOHBbIX H3AaHMN, SJIEKTPOHHBIX H3JAAHMUN, SJEKTPOHHBIX M HMHTepHET-pecypcoB, 00pa30oBaTENbHBIX IIAT(HOPM,
DIIEKTPOHHO-OMOJIMOTEYHBIX CHCTEM, BeO-CHCTEM Ui OpraHu3alliyd JUCTAHIIMOHHOTO OOYYeHHS | YIPaBICHUS WM,
UCTIONb3yeMbIe B 00pa30BaTeIbHOM MPOIIeCcCe KaK OCHOBHBIE U IOTIOTHUTEIHHBIC HCTOUHUKH.

OCHOBHBIE HCTOYHUKH:

1. Xumus: 6a3oBbiit ypoBeHb: yueonuk CIIO/T.E Pyasutuc, @.I'. ®enpaman.- Mocksa: [Ipocsemenne,2024 - 336 c.
JlonoJIHUTeIbHbIe HCTOYHUKMU:
1 . Xumus 10 xn.: Yuebnuk. ba3ossiit yposers / O.C. I'abpuensa. — M.: Jlpoda, 2021.- 192 c.
2. Xumus 11 xi.: YueOnuk. bazoseiit ypoens / O.C. 'abpuensia. — M.: llpoda, 2022.- 224 c.
3. Xumusi: TecThl, 3a1auu U ynpaxkuHenus: yueo. [Tocooue/ O.C. I'abpuensn.- 5-e uzg. — M.: lpoda, 2017.- 336 c.
4. Xumus: npaktukyMm: yueo. [locobue / O.C. 'abpuensu.- 5-e uzn. — M.: JIpoda, 2017.- 304 c.
5. Xumus: yueouux/ Epoxun FO.M. - 18-e u3a., crep. — M.: Akagemus, 2014. — 400 c.
7. COopHuK TecToBBIX 3aaanuii o xumun/ Epoxun FO.M. - 2-e u3n., crep. — M.: Akanemus, 2014. — 128 ¢
8.boromonora U.B. Heoprannueckas xumus: yueoHoe nocodue / 1.B. boromonosa. — M.: Anbsha — M: UHOPA — M, 2009.
—336 c.: un. _ (ITPODOUJID)
9. Xumus: yueonuk/ I'abpuensa O.C., OctpoymoB U.I'. - 9-e uzn., crep. — M.: U1 Axanemus, 2011. — 336 c.
10.Xumus. 10 kimacc: yue0. ns obmeoOpazoBatenpHbiX yupexaeHuit/ ['adpuensn O.C., Mackae ®@.H, [Tonomaper C.10.,
Tepenue B.U; - 6-e uza., crepeorurn. — M.: Jlpoda, 2005. — 300, c.: um.
11.Xumus. 10 knacc. ba3oBeiil ypoBeHb: yuel. s obmeoOpasoat. yupexaenuit/ 'abpuensa O.C. — 3-e uzja., nepepad. —
M.:Ipoda, 2007. — 191, c. : un.
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12. Xumus: y4e6. mis crya. npod. yue6. 3aBenenuit / O.C. IN'abpuensn, U.I'. OctpoymoB. — M.: M3natenbckuii meHTP
«Axanemus», 2009, 295 c.

13.IIpakTikymM 1o 0OIIei, HEOPraHUYECKOM M OpPraHMYecKOoW XUMHH: y4eO MmocoOue sl CTYyJCHTOB YUPEXKICHHM Cpel.
npod. obpazosanus./ 'abpuensa O.C., OctpoymoB WN.I'., Jlopodpeea H.M. - 5-e¢ uzn., crep. — M.: U3narensckuii meHTp
«Axagemus», 2011. — 256c¢.

14.Xumus. 11 xnacc: Yuebnuk mis obmeobpaszoBarensubix yupexaennit / O. C. I'abpuensn, I'. . JlpicoBa. — 2-e usn.,
uctp, — M., 2002. — 368 c: u.

15.Xumus qist npenonasarensi: yueoHo-metoauueckoe nmocodue / O.C. 'abpuensn, I'.I". JIpicoBa — M.: U3narenbckuii LeHTp
«Axkagemus», 2006, 280 c.

16.HacronpHas kaura yuurtens xumun: 10 kimacc / O.C. IN'abpuensn, U.I'. OctpoymoB — M.: Jlpoda, 2006, 113 c.

17.. HactonbHas kaura yuutens xumuu: 11 kmacc: B 2 4. / O.C. TI'aGpuensn, I'.I'. JIpicoBa, A.I'. BBenenckas — M.: [poda,
2006, 314 c.

18.00yuenne xumuu Ha ocHOBe MexnpenmerHor uHterpanuu / H.E. Kysnenoa, M.A. Illatanos. — M.: Benrtana-I'pad,
2006, 327 c.

19. Xumus B Tabnunax. CrnpaBounoe nocooue/ Haconora A.E. - M.: JIpoda, 2000 (snexTpoHHOE yueOHOE U3TaHUE)

20.Oprannyeckas xumus 11 xmacc. ba3oBbiii  ypoBeHb: Yueb. s o0mieoOpazoBaTenbHbIX  yupexaeHui /..
Hoommnckuii, H.C. HoBommuckas. — 3-e uza. — M.: OOO «Tun «Pycckoe ciioBo» - PCy, 2009. — 176¢.

21.XuMuA U HMCKYCCTBO: OpraHH3aTOp-MpakTukyM it ywammxcs 10-11 kmaccoB o0mieoOpa3oBaTenbHBIX YUPEKICHHM/
TurtoBa .M. - M.: Benrtana-I'pad, 2007, 310 c.

22.06mas Xumus. Coopuuk 3amau u ynpaxaeHuit: Yue6. [Tocooue/ Xomuenko U.I. — M.: OOO «U3narensctBo HoBas
Bonna». U3patens Ymepenkos, 2006 — 256c¢.

23.Xumus B mikosne. HaydHo- TeopeTuueckuid U MeToandeckuil xxypHail. M3narensctBo «LleHTpXuMmpeccy.

HNHTepHeT — HCTOYHUKU:
1. http:// www. alleng.ru
2. http:// www.him help.ru
3. http:// www.hemi. nsu.ru

21



4. http:// www.ruscopybook.com.

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEJMETA

KoHTposib M omeHKa pe3yabTaTOB OCBOEHHUS Yy4eOHOro MpeaMeTa OCYIIECTBISIETCS IMpernojaBaTelieM B IIPOIEcce
MPOBEJCHUS TEOPETUYECKUX U MPAKTUUECKUX 3aHATUH, N PepeHIupOBaHHOTO 3aUeTa.

@opMBbI 1 METOABI KOHTPOJISA U
OIleHKHU MpeIMeTHBIX
pe3yJbTaTOB 00yUeHUsI

IIpeamMeTHbIe pe3yabTaThl 00y4eHHs
(ocBOEHHBIE YMeHMS], YCBOCHHBbIE 3HAHUS), C Y4€TOM JHUYHOCTHBIX pPe3y1bTaTOB

B pe3yabTaTte ocBoeHMs y4e0OHOT0 MpeMeTa BHIYCKHUK HA 0230BOM YPOBHe
HAYYMJICH: - BJIQJIETh CUCTEMOIN XMMUYECKUX 3HAHUW, KOTOPasi BKIIIOYAET:
OCHOBOIIOJIATAOIINE MTOHATHS (XUMUYECKUH JJIEMEHT, aTOM, dJIEKTPOHHAs1 000JI0YKa aToMa,
s-, p-, d-DJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
37eKTPOOTPHULATETLHOCTD, CTENEHb OKUCIIEHHs, XUMUUECKas CBA3b, MOJIb, MOJISIpHAs Macca, | [IpOBEpKa IOMAIIHEr0 3a1aHus.

MOJISIPHBIN 00BEM, YIIIEpOAHBIN CKeeT, QYHKIIMOHAIbHAS TPYIa, paJauKall, H30Mepus, TectupoBanue.

M30Mepbl, TOMOJIOTHYECKHIT PSII, TOMOJIOTH, YII€BOIOPOIBI, KUCIOPO/- M a30TCOAEpKAIIUe | 3ALIUTa IPAKTHIECKOH paboThI.
COoeIMHEHHUsI, OMOJIOTUUECKH aKTUBHBIE BelllecTBa (YTIIE€BOIbI, )KUPHI, OCJIKH), MOHOMED, YCTHBIN U IMCbMEHHBIH OPOC.
MOJIMMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS, KPUCTAIIINYECKasI HAubdepeHunpoBaHHbIii 3a4eT.

pEelLIeTKa, TUIIbl XMMUUYECKUX pEeaKklni (OKMCIUTEIbHO- BOCCTAHOBUTEIbHBIE, K30~ U
SHAOTEPMUYECKUE, PEAKIINA HOHHOTO OOMEHA), PACTBOP, SJCKTPOIUTHI, HEITEKTPOJIUTHI,
ANEKTPOIUTUUECKAS JUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTEID, CKOPOCTh XUMHUYECKOU
pEeaKLHK, XUMUYECKOE PABHOBECHUE), TEOPUH U 3aKOHBI (TEOPHSI XUMUUYECKOTO CTPOCHHMS
opranndeckux BeniectB A.M. BytinepoBa, TeopHs 3JIEKTPOIUTHYECKON JUCCOLMALINH,
nepuoandeckuii 3akod J[.M. MenpeneeBa, 3aKOH COXpaHEHHs] MACChl), 3aKOHOMEPHOCTH,
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CUMBOJIMYECKHUH S3bIK XUMUU, (DaKTOJIOTUYECKHUE CBEICHHS O CBOMCTBAX, COCTABE,
MOJIy4YEeHUH 1 0€30MMaCHOM HCIOIb30BAHUU BAKHEUIIIMX HEOPTAaHUYECKUX U OPTaHUYECKHUX
BEIIIECTB B OBITY U MIPAKTUYECKOMN JCATEIHBHOCTH YEJIOBEKA,;

- YMETh BBIBJISATH XAPAKTEPHBIE IPU3HAKK WM B3aWMOCBA3b W3YYCHHBIX MOHSATHH,
MPUMEHATh  COOTBETCTBYIOLIME TOHATUS TMPU ONKHCAHUE CTPOCHUS U  CBOMCTB
HEOPraHMYE€CKUX M OPTraHUYECKUX BEUIECTB U WX MPEBPALICHUM; BBISBISATH B3aUMOCBS3b
XMMHUYECKUX 3HAHUW C MOHATHSMH W NPEACTABICHUSIMU JIPYTUX E€CTECTBECHHOHAYYHBIX
MPEIMETOB;

- YMETh UCIOJb30BaTh HAWMEHOBAHUS XWMHYECKUX COEAUHEHHUU MEXIYHAPOIHOTO
COI03a TEOPETUYECKOW W MNPUKIATHOM XMMHUHM W TPUBHUAJIBHBIE HA3BAHUS BAXKHEWUIINX
BELIECTB (ATWJICH, AalEeTWIEeH, TIUUEpuH, (eHon, ¢GopMalbaerua, YKCYCHas KHCIIOTa,
TJIMIUH, YTapHBIMA a3, YIJIEKUCIIbIA ra3, aMMHaK, ralieHas W3BECTh, HEralleHas HU3BECTb,
MUTbEBAasl COJla W JAPYIHX), COCTaBIATh (POPMYJIbl HEOPraHUYECKUX U OPraHUYEeCKuX
BELIECTB, YPaBHEHUS XHUMHUYECKHX pEAKIUH, OOBICHATh HX CMBICI; TOATBEPXKIATh
XapaKTEPHbIE XMMHYECKUE CBOWCTBA BEHIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU H
3aIACSIMA YPABHEHUN XUMHYECKUX PEAKIIUN;

- YyMEThb  YCTAaHABJIMBATh  MPHUHAJJIEKHOCTh  W3YUYEHHBIX  HEOPraHHUYECKHX U
OPraHMYECKUX BEUIECTB K ONPEACJIEHHbIE Klaccam W TpynIiaM  COEAWHEHUN,
XapaKTEpU30BaTh MX COCTAB M BAXXHEWIIHME CBOWCTBA; OMNPEAEIATh BUJIBl XUMHYECKUX
CBsI3el (KOBAJI€HTHAsl, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS), THUIbl KPUCTAIUYECKHUX
PEIIETOK BEIIECTB; KIACCU(DUIIMPOBATH XUMUYECKUE PEAKITUN;

- cpopMUPOBATH MPEACTABICHUSI: O XUMUYECKON COCTABJISIONIEH €CTECTBEHHOHAYYHOM
KApTUHBI MUPA, POJIM XUMHUH B MTO3HAHUS SIBIICHUNA TPUPOJBI, B (POPMUPOBAHUHN MBIIICHUS
U KYJbTYpbl JUYHOCTH, €€ (PYHKIIMOHAJIBHOM I'PAMOTHOCTH, HEOOXOJUMOMW [JISi PEIICHHUS
MPAKTUYECKUX 337a4 M IKOJOTMYECKH OOOCHOBAHHOTO OTHOULIEHUS K CBOEMY 3/I0POBBIO U
IPUPOJHOM CPELE;

yMETh MPOBOJUTH PACUETHI MO XUMUYECKUM (POpMyJiaM U YpaBHEHUSM XUMHUYECKUX
peaKknmii ¢ WMCHOJb30BaHUEM (DU3MUYECKHX BEJIWYHMH, XapaKTEPHU3YIOMIMX BEIIECTBA C
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KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bEM (HOPMaJbHBIE YCIOBHUS) Ta30B, KOJIMYECTBA
BEILIECTBA; HCIIOJb30BaTh CUCTEMHBIE XMMHUYECKWE 3HAHUS I TNPUHATHS PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

yMETh IUIAHUPOBATh M BBIMNOJHATh XUMHUYECKUH HKCOEPUMEHT (TIpeBpalleHUs
OpraHUYECKUX BEIECTB MPU HArPEBAHUM, MOJYYCHUE ATUJICHA U M3YyYEHUE €ro CBOMCTB,
KaueCTBEHHbIC PEAKIIMU Ha aJbJETUIbl, KpaXMall, YKCYCHYIO KUCIIOTY

JeHaTypanus 0CIKOB MPU HATPEBAHWHY, IIBETHBIC PEAKIINH OCITKOB; MPOBOJIUTH PEAKITIH
MOHHOTO OOMEHA, OMpPEAeNATh CpPeay BOJHBIX PACTBOPOB, KAUCCTBEHHBIC PEAKIIMH Ha
cylbdat-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH aMMOHHS; pelIaTh HKCIIEPUMEHTAIbHbIE
3agaun 1o temaMm "Metamiel" u "Hemeranmibel'") B COOTBETCTBHMU C MpaBUIAMU TEXHUKH
0e3omacHOCTH TMpu OOpalleHWH C BellecTBaMu U JIabopaTopHble 000PYIO0BaHUEM;
MPEACTABISATh PE3yJbTaThl XMUMHYECKOTO SKCIEpUMEHTa B (opme 3amucu ypaBHEHHM
COOTBETCTBYIOIIMX Peakuuii u (GOpMyYJIUPOBATh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

- YMETh AaHAJIU3UPOBATh XHMHUYECKYI0 HWH(OpMaIuUIo, TMOJYy4YaeMyl M3 pa3HbIX
HMCTOYHHUKOB (CPEJCTB MaccoBOi nHbopManuu, cetb IHTepHET U ApyTHe);

- BIaJ€Th OCHOBHBIMHM METOJAMU HAy4YHOTO TIO3HAHUSI BEIIECTB M XHUMHYECKUX
SBJICHUH (HAOII0ZCHUE, H3MEPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHNE);

- YMETbh MPOBOJUTH PACUYETHI M0 XUMHIECCKUM (HOpPMYJIaM U yPaBHEHHUSM XUMHUYECKUX
peaKknuii ¢ WCIOJb30BaHUEM (PU3NUECKUX BEJIUYHMH, XapaKTEPU3YIOMIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpPMAJIbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCMOJIb30BAaTh CUCTEMHbICE XMMHUYECKHWE 3HAHUS JJIsI TPUHSATUS PEIICHU B
KOHKPETHBIX JKM3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMHU U UX ITIPUMEHEHUE

- chOpMHPOBATH MPEJCTABICHUSA: O XUMUYECKON COCTABIISIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIA XUMHUH B TIO3HAHUU SIBICHUMN MPUPOBI, B POPMUPOBAHUU MBIIILICHHUS
U KYJbTYpbl JUYHOCTH, €€ (PYHKIMOHAJIBHOM I'PAMOTHOCTH, HEOOXOJUMOMW [JIsi PEIICHHUS
MPAKTUYECKUX 3a7a4 M IKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CPELE;

- YMeTh COOJIIOIaTh MpaBUja KOJOTHYECKH I€JIECO00Pa3HOT0 MOBENCHHS B OBITY H
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TPYAOBOM IESITENBHOCTH B LIEISAX COXPAHEHUS CBOETO 3[I0POBBS U OKPYKAIOIIEH MPUPOTHON
CPEAbL; YUYUTHIBATH OMMACHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI ONPEIEICHHBIX BEIIECTB,
MMOHMMAsi CMBICJI OKA3aTeJisl IPEeJIbHOM JIOMYCTUMON KOHIIEHTPaIluU
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