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Pabouast mporpamma npenHaszHadeHa sl npenojgaBanus qucuuiinisl OYILO7
XuMus yacT 00111e00pa30BaTEIbHOrO yUeOHOTO UKIJIa 00YJYaroIUMCs OYHON (DOPMBI
oOyuenus 1o cneruanbHOCcTH 53.02.03 MHCTpyMEHTAIbHOE HCIIOTHUTEILCTBO (T10

BHUJIaM UHCTpYMeHTOB) B 11, 12 cemecTtpax.

PabGouass mporpamma y4eOHON IJUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C
TpeboBanusiMu DenepanbHOr0 rocyJapCcTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa IO
cnenpanibHocT  53.02.03  MHCTpyMEHTaJIbHOE HUCIOJIHUTEILCTBO (MO BUIAM
WHCTPYMEHTOB), YTBEPXKIACHHBIM NpHKa3oM MuHucTepcTBa O0Opa30BaHUS U HAYKH

Poccuiickoit @enepanuu 23 nexadps 2014 roga, mpukas Ne 1608.

PenensenTni:

PabGouast mporpamMma y4eOHOW  JUCHUIUIMHBI PACCMOTPEHAa Ha 3aceIaHHH
[{ux0BOM KOMHCCHM 00IIE00pa30BATEIbHBIX JUCITUTIIIUH
ot «17» utons 2024 r., npotokon Ne 6 n yrBepxkaeHa Ha 3acenanuu otaeneHus CIIO ot

«17» urons 2024 r., npotokost Ne 6.
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1. MACIIOPT PABOYEM [TIPOT'PAMMBI YYEEHOM JUCHUAIIJINHBI
OVYIIL.07 Xumus.

1.1. ObsacTh npuMeHeHusi padoueii MPOrpaMMabl
PaGouas  mporpamma  y4eOHOW  JWCHMIUIMHBI  SIBISIETCS ~ YacThIO
oOmreoOpa3zoBarenbHOi mporpamMmbel B cooTBeTcTBUM ¢ PI'OC mo crnenuanbHOCTU

53.02.03 HCcTpyMEHTAIIbHOE UCTIOTHUTENBCTBO (110 BUJIaM HHCTPYMEHTOB).

1.2. MecTo y4eOHOW AMCUMILIMHBI B CTPYKTYpe OCHOBHOM INPO(ecCHOHATBLHOMU
o0pa3oBaTeIbHOM NpPOrpamMMbl: yuyeOHas IUCHUIUIMHA «XHUMHUS» HM3y4aeTcs B
obmeoopazoBarenbHoM nukiae yueoHoro miaHa OIIOIT CIIO nHa 6a3e 0CHOBHOTO

oO1iero oOpazoBaHusl ¢ MoydyeHueM cpeanero oomero oopazoanus (IITICC3).

1.3. Hean v 3agaum y4eOHOM AMCUUILIMHBI — TPEOOBAHUSA K pe3y/1bTaTaM 0CBOCHHS
Y4eOHOM TUCUMIIJIMHBI:
1.3.1. Ileqb 001me00pa3oBaTeIbHOM AN CHUATIIHHbBI

dopMUpOBaHUE Yy CTYACHTOB MPEJCTABICHUS O XUMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa KaK OCHOBBI TPUHATHS PEIICHUN B )KH3HEHHBIX U
MIPOU3BOICTBEHHBIX CUTYAIMSIX, OTBETCTBEHHOTO MTOBEJCHUS B IPUPOTHON Cpeie.

3ajaum JUCUUIINHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOILIEH cpelle, LEJIOCTHOM HAYyYHOW KapTHHBI MHUpA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIbl HEOPTaHMYECKUX W OPTaHMYECKHX
BCIIECTB, YPABHEHUS XUMUYECKUX PEAKIIUN, OOBSICHATH UX CMBICI, HHTEPIIPETUPOBATH
PE3YNBTaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  TPOBEICHUS  TMPOCTEHIIMX  XUMHYCCKHX
AKCTIICPUMEHTAJIBLHBIX UCCIIEIOBAHUH C COOII0OICHHEM MPaBUI 0€301IacHOTO 00paIeHUs
C BEIIECTBAMH U JJA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTH YMEHHS HCIOJIb30BaTh WH(OPMAIUMI0O XMMHUYECKOTO XapakTepa W3
pPa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUS TIPOTHO3UPOBATH MTOCIIECICTBHS CBOCH JEATCILHOCTH U
XUMHUYECKUX TIPUPOTHBIX, OBITOBBIX M IPON3BOICTBEHHBIX MTPOIICCCOB;

6) chopmMupoBaTh MOHMMAHHWE 3HAYMMOCTH JOCTMDKCHHH XUMHUYECKOW HAyKd U
TEXHOJIOTHM JJIsl pa3BUTHUS COITMAIBHON W TIPOU3BOICTBEHHOM cep.



1.3.2. IlnanupyemMblie pe3ybTaTbl OCBOCHHUSI 00mIe00pa3oBaTebHON AJUCHMILIMHBI B co0TBeTcTBHHM ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Kon n ILnanupyemsble pe3yabTaThl OCBOCHHUSA AUCHUIIIHHbBI
HAUMEHOBAHU
e

(dopMupyeMbIX O01mme JAucuunianHapHbie

KOMIIeTeHIM

OK 01. B yacTu TPyAOBOIO BOCIIUTAHMSA: - BIIAJETh CHCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas  BKJIIOYAET:

BeiOupats - TOTOBHOCTb K TpPYAY, OCO3HAHHE IICHHOCTH | OCHOBONOJIAraloIue MOHATUS (XUMHUECKUH 3JIEMEHT, aToM, 3JEKTPOHHas

CTIOCOOBI MacTepCTBa, TPYAOTO0HE; 00oJiouKa aToma, s-, p-, d-dJIEKTPOHHBIE OPOMTAIN aTOMOB, HOH, MOJICKYJIa,

pelleHns 3a1a4 | - TOTOBHOCTb K  aKTUBHOM  JESTEIBHOCTU | BAJIGHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIICHHS, XMMHUECKas

npoeCCHOHAN | TEXHOJOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAsh Macca, MOJIAPHBIA OOBEM, YTIIEPOJHBIA CKEJeT,

BHOM CIOCOOHOCTh ~MHUIMMPOBATh, IIJIAHUPOBATh MU | QYHKIMOHANbHAS TpyINa, paguKkai, U30MepHs, U30Mepbl, TOMOJIOTHYECKUIA

NEATEIBHOCTH | CAMOCTOSATENIBHO BBIIOJIHATH TAKYIO ACSITEIBHOCTD; | Psill, TOMOJIOTH, YIIE€BOAOPOABI, KUCIOPOA- U a30TCOJAEPKAILNE COCTUHEHMS,

IIPUMEHUTEIBH | - UHTEpPEC K pa3IMYHBIM cdepam | OMOIOTHYECKH AaKTUBHBbIE BellecTBa (YIJIEBOJIbI, JKUPbI, OENKH), MOHOMED,

0 K pa3Iu4HbIM | IPO(eCcCHOHAIBHOM 1eATENbHOCTH, MIOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEIWHEHMS,

KOHTEKCTaM OBialeHne  YHHBEPCAJIBHBIMH  y4eOHBIMH | KpUCTAJUIMYECKAsl pelleTKa, THUIbl XMMUYECKHX peakiHuil (OKHUCIUTENbHO-
NO03HABATEJIbHbIMH ACHCTBUAMM: BOCCTAaHOBUTENbHBIE, 3K30-U SHIOTEPMHUECKHE, PEAKIIM HOHHOTO 0OMeHa),
a) 0a30BbIe JIOTHYECKHUE AeliCTBHS: pacTBOP, JIEKTPOIUTHI, HEXJIEKTPOJIMUTHI, DJIEKTPOJIUTHYECKAs AUCCOLMALINS,
- CaMOCTOSITEIIEHO dbopMynupoBaTh U | OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON PEaKIMU, XUMHUYECKOE

aKTyaJIM3upoBaTh MpPoOJIEeMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIICCTBCHHBIH TPU3HAK WIIH
OCHOBAaHUA OJIA CpaBHeHI/Ifi, KJ'[aCCI/I(bI/IKaIII/II/I u
0000IIEeHHS;

- ONpeAensaTh MedH JCSITEIbHOCTH,
napaMeTpbl U KPUTEPUU MX JIOCTUKCHHUS,
- BBIIABJIATH 3aKOHOMepHOCTH nu HpOTHBOpeqHH B
paccMaTpUBaEMbIX SIBJICHHSX;

3aaaBaTb

paBHOBeCHE), TEOPHMM M 3aKOHBl (TEOpPUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. bytnepoBa, Teopus >IEKTPOIUTHUECKOMN
qucconuanuy, nepuoaudeckuil 3akon [[.J. Menneneesa, 3aKk0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XHUMHH, (PAKTOJIOTUUYECKUE
CBEJIEHUS O CBOWMCTBAaX, COCTaBe, MOJYUYCHUH U OE30MIaCHOM HCIIOJIb30BAaHUH
BAKHEHIINX HEOPraHWYECKUX U OpPraHWYecKUX BEIIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA;

- yYMEeThb BBISBJIATH XapaKTepHblE NpPHU3HAKW M B3aMMOCBSA3b H3YUEHHBIX
MOHATUM, TPUMEHSTh COOTBETCTBYIOLIME ITOHATUS IIPU ONIMCAHUM CTPOEHUS U
CBOMCTB HEOPraHMYECKHX W OPraHMYECKHUX BEIIECTB M HUX IpEeBpalleHUil;
BBIBJIATH  B3aUMOCBSI3b  XMMHUYECKMX 3HAHUW C  MOHATHSAMM U




- BHOCUTb KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB ILENSAM, OLECHHUBATH
PHUCKH MOCTEACTBUI ACATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE NPU PELIEHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIaJICTh HaBBIKAMH y4eOHO-UCCIIeI0BATEIbLCKON 1
MPOEKTHOM JIESITENbHOCTH, HABBIKAMH Pa3peIICHUS
npo0Jem;

- BBUIBJISITh TNPUYUHHO-CIICICTBEHHBIE CBS3U H
aKTyaJIM3UpOBaTh 3a/1auy, BbIIBUIATh THIIOTE3Y €€
pelIeHus, HaXOJIUTh apryMEHTBI IS
JI0Ka3aTesibCcTBa CBOMX YTBEPXKICHMM, 3a7aBaTh
MapaMeTpbl U KPUTEPUU PELIEHUS;

- aHaJM3MpPOBATh IOJIYYCHHBIE B XOJE PELICHUS
3a7a4d PE3yIbTaTbl, KPUTUYECKU OLECHHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HECATEIHLHOCTH,

- yYMeTb HHTETPUPOBATH 3HAHUA U3 Pa3HBIX
MPEAMETHBIX 00JIaCTeH;

- BBIABMTATh  HOBBIE  HJEH,
OpUTHHAIBHBIE TOAXO/IbI U PEIICHUS;
- CIOCOOHOCTh X MCIOJIb30BaHUS B
ITI0O3HABATEJILHONW U COLMAIBHON IPAKTUKE

npeajiaratb

MIPEICTAaBICHUSIMH JIPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;
- yYyMeTb WCIOJb30BaTh HAMMEHOBAHUS XHUMHYECKUX  COEIMHEHHUU
MEXIYHAapOAHOTO COI03a TEOPETHYECKOW U MPUKIAAHOW XUMHUU U
TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIMX BEIECTB (3TUJICH, alleTUIICH, TJUIEPHH,
¢denon, Qopmanbaerus, YyKCyCHas KHCIOTa, TJMIMH, YrapHblii ras,
YIJIEKHUCIIBIN ra3, aMMHaK, raiieHas U3BeCTb, HETallleHass U3BECTb, TUTHEBAS
colla U APYTUX), COCTaBIATh (POPMYJIbl HEOPTaHMYECKUX U OPraHMYECKUX
BEIIECTB, YPAaBHCHHSI XHMUYECKUX pEAKIUN, OOBICHATH WX CMBICT;
MOATBEPKIaTh XapaKTepHbIE XUMHYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH M 3aMUCAMH YPaBHEHUM XUMHUYECKUX
peaKInii;

- YMETh YCTaHABJIMBATh MPUHAJICKHOCTh H3YYCHHBIX HEOPTraHUYECKHX H
OpPraHMYECKUX BEIIECTB K OMpPEIEICHHBIM KJaccaM U TPYIIaM COeIWHEHUH,
XapakTEepU30BaTh UX COCTaB M BAXKHEWINIME CBOMCTBA; OMPENEISATH BUIBI
XUMHUYECKHUX CBs3ei (KOBaJeHTHAas, WOHHAs, METa/lInyecKasi, BOJOPOIHAA),
THUIIBl KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCH(PUIIMPOBATH XUMUYECKUE
peakuuu;

- copMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHPA, POJIM XUMHHM B TO3HAHWM SIBIICHUU
npuposibl, B (GOPMHUPOBAHUM MBIIUICHUS U KYJIBTYpPhl JIMYHOCTH, €€
(YHKITMOHATTFHOM TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHus] MPaKTHUECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEJE;

- YMETh TPOBOJUTH PACUYEThl MO XUMHUYECKUM (POpMyIaM U YpaBHEHUSIM
XUMHUYECKUX  pEeakluid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYUH,
XapaKTEePU3YIOIIUX BEIIECTBA ¢ KOJTMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPUHITHS PEIICHUHA B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
HUcnons3oBaTh
COBPEMEHHBIE

B 00J1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:
- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO

- YMCThb INIAaHUPOBATH U BBITIOJIHATH XUMHUYECKUM SKCIICPUMCHT (HpeBpaI_LICHI/I}I
OPraHN4YC€CKUX BCUICCTB IIPU HAIrp€BaHW U, MMOJIYYCHHUE 3TUJIICHA 1 U3YUCHUEC €TO
CBOI>'ICTB, KauUCCTBCHHBIC PCAKIIMK Ha aJbACTUbl, Kpaxmall, YKCYCHYIO




CpeacTBa
TIOUCKaA,
aHaiu3a u
HUHTEPIPETAINH
nHpopManuu u
MH(POPMAIIMOHH
bl€ TEXHOJIOTUU
TUISL
BBITIOJTHEHU S
3amad
npodeccuoHal
BHOM
JesITeIbHOCTH

pa3BUTHUA HAyKM M OOILIECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha Jaore KYJIBTYD,
CHOCOOCTBYIOUIETO OCO3HAHMIO CBOETO MeCcTa B
MIOJINKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM U YUTATEIIbCKOM
KyJIbTYpbl KaK CpEICTBA B3aUMOJAECUCTBUS MEXITY
JIFOJIBMU U TTIO3HAHMS MUDPA;

- OCO3HAaHUE IICHHOCTUM HAy4YHOW JeSATEIIbHOCTH,

TOTOBHOCTb ~ OCYILECTBJIATh ~ NPOEKTHYIO U
UCCIIEI0BATEILCKYIO JIeSITEIIbHOCTD
WHAWBUYAJIBHO U B TPYIIIIE;

OBiajgeHne  yHUBEpPCAJIbHBIMM  yY4eOHBIMHU

NMO03HABATEJIbHbIMHU JAelCTBUAMMU:

B) padoTa ¢ nunopmanmeii:

- BJIQJIeTh HABBIKAMH TOJyYeHUS HHPOpPMAIUH U3
HWCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBIATh MOUCK, aHATIHN3, CUCTEMATU3AlINIO U
HWHTEpIpETAIio HPOpMAIIUU Pa3TUIHBIX BUJIOB U
(dbopM mpescTaBIeHUS,

- co3laBaTh TEKCTHl B pa3IMYHBIX (opMarax c
y4eTOM Ha3Ha4YeHUs HHpOpMalMK U IIEeTEBOM
ayIuTOpPUH, BbIOMpas ONTUMAIbHYIO  (opmy
MPEACTABICHUS U BU3YyaIU3alNH;

- OLIGHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTD
nH(pOpMAallUK, €€ COOTBETCTBHE IMPABOBBIM U
MOPAJIbHO-ITUYECKUM HOpPMaM;

- HCIONB30BaTh CPEACTBA HH(DOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTMH B pEIICHUHU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpraHM3allMOHHBIX  3aJad ¢  COOJIOJACHHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MacHOCTH,
TUTHEHBI, pPeCypcocOepexeHusi, MPABOBBIX U

KHCIIOTY; JIeHaTypalus OeKOB MPH HArpeBaHHUM, I[BETHbIC Peakui OeIKOB;
MPOBOJIUTH PEAKIIMU HOHHOTO 0OMEHa, OTIPENIeNIATh CPEly BOJHBIX PACTBOPOB,
KauecTBEHHbIE peakluu Ha cyinbdar-, KapOOHAT- U XJIOPHUA-aHHUOHBI, Ha
KaTHOH aMMOHMUS; pelIaTh SKCIIEPUMEHTaIbHbIE 33/1a4y 110 TeMaM "MeTaisl"
u "Hemeramipl") B COOTBETCTBUM C MPABUJIAMH TEXHHKH O€30MACHOCTH PH
00palIeHn! ¢ BEHIeCTBAaMH H JIAOOPaTOPHBIM 000pYI0BAHNEM; IPEICTABIIATh
pe3yNbTaThl XMMHYECKOTO OHKCIEepUMEHTa B (opMe 3amuch ypaBHEHUH
COOTBETCTBYIOIMX PEaKIHid U (HOPMYyIHpPOBATH BHIBOJBI HAa OCHOBE 3THUX
PE3yIbTATOB;

- YMETb aHAJTM3UPOBATh XUMUUECKYIO HH(OPMALIKIO, ITOJIYy4aEMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nHdopmanuu, cetb IHTepHET U apyrue);

- BJIa/Ie€Th OCHOBHBIMU METOAAMH HAYYHOI'O MIO3HAHUS BEIIECTB M XUMHYECKHUX
sBIIeHUH (HaOMI0AeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YyMeThb MpPOBOJIUTH PacueThl MO XMUMHUYECKHM (opMylaM H ypaBHEHHSIM
XUMHUYECKUX  peakuuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYHH,
XapaKTEepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMMUYECKHUE 3HAHMs JJIs NMPHUHITHUS pElIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUX, CBA3aHHBIX C BENIECTBAMM U UX IPUMEHEHUEM




TUYECKUX  HOPM,
0e30I1acHOCTH;

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

HOpM  UHGOPMALMOHHON

OK 04.
DddexkTurHO
B3aUMO/IEVCTBO
BaTh U
pabortath B
KOJUICKTHBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIPEIEIICHHUIO;
-OBJIaJICHUE HaBbIKAMHU yueOHo-
HCCIIEIOBATENIbCKOM, IPOEKTHOW M COLUAJIBHON
NESTEIbHOCTH;

OBianenue YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH /1CHICTBUAMM:

0) coBMeCTHas1 AeATeIbHOCTD!

- IIOHMMaTb M HCIOJIB30BAaTh IPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

- INIpUHUMAaTh LEJIU COBMECTHOM JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JECHCTBUA IO
ee JOCTHKCHHUIO: COCTABJIATH IUIAH JECUCTBUH,
pacupenenaTb pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM palboTHI;

- KOOPJMHUPOBAaTb U BBHIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJIBbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYAIUAX, TPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM
OBiajieHne YHUBEPCAJIbHBIMHU PEryJsiTHBHBIMU
AeCTBUAMU:

') MPUHATHE ce0s1 U APYTUX JIO/eii:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI APYTUX JIOACH
P aHATN3E PE3yJIbTaTOB JCSITCILHOCTH;

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI AIKCIEPUMEHT (IIPEBPALLICHUS
OpPraHUYECKUX BEILECTB IIPU HarpEeBaHUH, [TOJyYCHHE STHIIEHA U U3yYEHHE €ro
CBOMCTB, KAaueCTBEHHBIE PEAKIMM Ha albJErHJbl, Kpaxmal, YKCYCHYIO
KHUCJIOTY; A€HaTypauus OEIKOB IpU HarpeBaHHUM, IIBETHbIE PEAaKLUU OEJIKOB;
IIPOBOJIUTH PEAKIIMU HOHHOT'O 0OMEHa, ONIpeIeNIATh CPely BOJHBIX pacCTBOPOB,
KauecTBEHHbIE PEAKLUU Ha cyiabdar-, KapOOHAT- U XJIOPHUJI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh 3KCIIepUMEHTaJIbHBIE 3a/1a41 110 TeMaM "Metaisl"
n "Hemerasmibl") B COOTBETCTBUU C MpaBUIaMH TEXHUKU O€30MaCHOCTH MpU
oOpallleHHH ¢ BellecTBaMH U JIAOOpaTOpHBIM 000pYI0BAHNEM; IPECTABIATh
pe3yabTaThl XWMHUYECKOTO SKCIIepUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLMX PEAKIMA U (HOpPMYyIMpPOBATh BHIBOJBl HA OCHOBE 3THUX
pe3yIbTaTOB




- IPU3HaBaTh CBOE MPABO M IIPABO APYTHX JIFOICH Ha
OIUOKHU;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MHP C
MO3UIIMH JIPYTOTo YeJI0OBEKa;

OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpYy>Karolen
Cpelbl,
pecypcocOepex
EHUIO,
MIPUMEHSITh
3HaHUs 00
W3MEHEHUU
KJIUMara,
TIPUHIIMITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ HeKTUBHO
JEHCTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUsIX

B 00/1acTH 3K0JIOrHY€CKOT0 BOCIIUTAHHUSA

- c(OPMUPOBAHHOCTHh IKOJIOTHYECKON KYIBTYPHI,
MOHUMAaHUE BIIHSHUSA COIHAIbHO-3KOHOMHUYECKUX
IIPOLIECCOB  HAa  COCTOSIHUE  IPUPOAHOU M
COIIMAIBHOW  Cpebl, OCO3HAHHE IJI00ATBHOTO
XapakKTepa KOJIOTHYECKUX MPpodIIeM;

- IUIAHUPOBAHHE M OCYLIECTBIICHUE JCHCTBUI B
OKpY’Kalollled cpele Ha OCHOBE 3HaHUs Leiei
YCTOMYMBOT'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMPUATUE NECUCTBUI, IPUHOCSIIHNX BPE]l
OKpY>Kalollen cpere;

- yMEHHE TMPOTHO3UPOBATH HEOIATOMPUSATHBIC
AKOJIOTUYECKHE TOCIEACTBUS TPEATPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

- pacupenue OITBITa
JKOJIOTMYECKOW HAIIPaBIECHHOCTH;
- OBJIaJICHUE HABBIKAMH Y4eOHO-
HCCIIEI0BATENBCKON, IPOEKTHON U COLMAIIBHOU
JIeSITEILHOCTH;

JACATCIIBHOCTH

- cdopMupoBaTh NOPEACTABICHUSA: O XHUMHUYECKOM  COCTaBISIOLICH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpPA, POJIM XMMHUU B IO3HAHWUU SIBIICHUI
IpUpOAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€
(YHKIIMOHATTLHOW TPaMOTHOCTH, HEOOXOIUMOM IS PEIICHUS TPAKTHIECKUX
3a/la4 U HKOJIOTMYECKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJIHOM cpefe;

- YMeTh COOJIOATh MPaBHJIA YKOJIOTHUSCKU IIeTIECO00pPa3HOTO MOBEICHUS B
OBITY U TPYIOBOW IESATENBHOCTH B IIENISAX COXPAaHEHUS CBOETO 370POBbS U
OKpY>Kalolllel NPUPOJHOW CpEelbl; YYUTHIBATH ONACHOCTHh BO3JIECWCTBUS Ha
JKUBBIE OPraHU3MBbl OIPEACIICHHBIX BEIECTB, ITOHMMas CMBICI IOKa3aTels
MpeIeIbHON TIOMYCTUMOW KOHUEHTPALIMU

1.4. Kosiu4yecTBO 4aCOB HA 0CBOEHME MPOrPAMMBbI Y4eOHOM TUCHMILIUHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku o0y4aroerocsi — 78 4acoB, B TOM YHUCJIE:

00s13aTeIbHON ayIUTOPHOM YUeOHON HArpy3ku o0ydarorierocs: — 78 daca;

BKJIFOUasl MPAKTUYECKUE 3aHATHS — 28 4acoB.




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJBLHOM
JANCHUIIJIIMHBI «XUMUS»

2.1. O0beM JUCHUIIMHBI K BBl Y4eOHOH padoThI

Bup yueOHoi1 padoThI Oo6bem B yacax
O0bem 00pa3oBaTeIbHON NPOrPaAMMBbI 1M CHUIIIMHBI 78

B T.4.

OcHOBHOE coep:KaHue 78

BT. 4..

TEOPETUYECKOE 00yUeHUE

MPAKTUUYECKUE 3aHITUSA 25

1abopaTOpHBIE 3aHATUS 12

IIpome:xxyTouHasi aTTecTanus B BUIe
au¢ppepeHUMPOBAHHOIO 3a4eTa BO 12 cemectpe
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

®opmupyem
HaumeHoBaHH Conepxanue yuye0HOro marepuasa (0CHOBHOe U MPO(hecCHOHAIbHO- ObLe e
. beEM bl
€ pa3aeyioB U OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKUE 3AHATHSA, IPUKJIATHOM
yacoB KOMIIETEeHIH
TEeM MOYJIb
"
1 2 3 4
1 cemecTp 34
Paszges 1. OcHOBBI CTPOCHUS BelecTBa
Tema 1.1. OcHOBHOE coJiep:kaHue 4 OK 01
Crpoenue
aTOMOB CoBpeMeHHass Mojeiab CTpoeHHs aroMa. CHUMBOJHUYECKUM SI3BIK XUMHHU. XUMHUYECKHUI
XAMHAYCCKUX 3JIeMEeHT. DJIeKTpOHHAs KoHuUryparus atoma. Kinaccupukamus XUMHYECKUX 3JIEMEHTOB
SJIEMCHTOB N (s-, p-, d-amemenTsl). BaneHTHbIE 2IeKTpOHBI. BaleHTHOCTB. DIEKTPOHHAS MPHUPOJA
npupoaa XUMUYECKOU CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XUMHUUECKOM CBsI3U (KOBaJICHTHAS,
XAMHYECKOM  |HOHHAs, METAIIIMYECKasi, BOJOPOIHAS) M CTIOCOOBI €€ 00pa3oBaHuUs
CBSI3U
IIpakTHyeckune 3aHATHS 4

Pemntenue 3amannii Ha MCIIOIB30BAHUE XUMUYESCKON CUMBOJIMKHA M Ha3BaHUU COEIMHEHUMN
[0 HOMEHKJIAType MEXKIYHAPOJHOrO0 COI03a TEOPETUYECKOW W MPHUKIATHOW XUMHUU U
TPUBUAIBHBIX HA3BaHUM JJISI COCTABJICHUS XUMHUYECKUX (OPMYJ JIByXaTOMHBIX
coeMHEHUN (OKCHAOB, CYJIb(DHUAOB, TUIPUIOB W T.I.) M JAPYIMX HEOPTraHUYECKHUX
COCJIMHEHHUHN OTJECIbHBIX KJIaCCOB.

[IpakTHueckue 3aaHusl HA YCTAHOBJICHUE CBI3U MEXKY CTPOCHUEM aTOMOB XUMHYECKHUX
3JIEMEHTOB M TMEPUOJUYECKMM HW3MEHEHHEM CBOMCTB XHMMHYECKHUX 3JIEMEHTOB W MX
COCIMHCHUH B COOTBETCTBHHM C MOJIO)KEHUEM [leprnondecKkoi CHCTEMBI.
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Tema 1.2. OcHoBHOE coJiep:KaHue OK 01
[Tepunoanyecku OK 02
# 3AKOH 1 IIpakTnyeckue 3aHATHS
Tadnuua JI.1. [lepnoanueckas cucreMa xuMudeckux diemeHToB .M. MenaeneeBa. @usnueckui
Mennenecsa cMmbici [lepuoamyeckoro 3akona JI.11. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMH IIPOCTHIX U CJI0KHBIX BEILIECTB B
COOTBETCTBHHM C MOJ0KEHUEM XMMHUUYECKOT0 djieMeHTa B [lepuoandeckoii cucreme.
MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuonnueckoro 3akona J[.1. Menneneena.
ITporuossl /.M. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX AJIEMEHTOB.
Penrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUN HA XapaKTEPU3ALIAIO
XAMHAYECKHX 3JIEMEHTOB «MeTaumnueckue / HeMeTaJNIMISCKUE CBOMCTBA,
3JIEKTPOOTPHUILIATEIBHOCTh XUMHUECKUX 3JIEMEHTOB B COOTBETCTBUU € UX JIEKTPOHHBIM
CTPOEHHUEM U TOJIOKEHUEM B IEPUOANYECKON CUCTEME XUMUYECKUX dieMeHTOB JI.1.
MenneneeBay»
Pasznen 2. XuMu4yeckne peakumu
Tema 2.1. OcHOBHOeE coJiep:KaHue OK 01
Tunsl
N Kiaccuduxkanus u THHBIV XHMquciKHx pEaKIMid C y4aCTHEM HEOPTaHUYECKUX BEIIECCTB.
peakiuit CocrapieHue ypaBHEHUM peakiuii COeIMHEHMs, pa3JI0KEeHUS, 3aMeIIeHUsI, 0OOMEHa, B T.4.

pEaKLMI TOPEHUSI, OKUCIIEHUSI-BOCCTAHOBIJICHUSL.

YpaBHEHUST OKUCIEHUSI-BOCCTAaHOBIICHHS. CTeneHb OKUCIeHusA. OKUCIUTENb U
BOCCTaHOBUTENb. COCTAaBICHNE U YPABHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakIuii METOI0M AJIEKTPOHHOTO OanaHca. OKUCIUTEIFHO-BOCCTAHOBUTEIIHHBIC PEAKIIUU
B MIPUPO/IC, MPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEACATEIBbHOCTH OPTAaHU3MOB

IIpakTuyeckue 3aHATHSA

KonunuecTBeHHble OTHOMICHUS B XUMHUHU. OCHOBHBIC KOJIMYECTBEHHBIEC 3aKOHBI B XUMHU U
pacdeTbl IO YpPAaBHCHUAM XHMHYCCKHX peaKHHﬁ. MoJb Kak CAMHUIIa KOJHNYECTBA
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BellecTBa. MossipHast Macca. 3aKOHbI COXPAHEHHsI MAcChl M SHEPrUU. 3aKOH ABOTrazpo.
Moussipabiii 00beM ra3oB. OTHOCHUTENbHAS MIIOTHOCTH ra3oB. Pacuersl Mo ypaBHEHUSM
XUMHUYECKUX PEAKLUN C UCIOJIb30BAHUEM MACChI, 00beMa (HOpMaJbHBIE YCIOBUS) ra3oB,
KOJIMYECTBA BELIECTBA

Tema 2.2. OcHoBHOE coJiep:KaHue 5 OK 01
DIIEKTPOJIUTUYE _ OK 04
cKast Teopus 3JIEKTpONUTHYECKOW auccounanuu. MOHBI. DJEKTPONMTHI, HE3JIEKTPOJUTHI.
CCOLUALIS T Peakuuu nonHoro oomena. CocTaBiieHHE peaKUMii HOHHOTO OOMEHA IyTEM COCTaBJICHUS
A Hv Ié UX MOJIHBIX U COKPAIICHHBIX HOHHBIX YpaBHEHUN. KNCIOTHO-OCHOBHBIE peaKIuu. 3alaHus
MOHHBII 0OMEH .
° OOMEH | ya cocTaBieHIe HOHHBIX PeaKIii
JlaGopaTopHble 3aHATHS 4
JIabopaTtopHas padota “TUrnbl XUMUYECKUX pEAKIUN .
HccnenoBanue TUNOB (IO COCTaBY M KOJIMYECTBY MCXOJIHBIX U 00pa3yIOIIUXCS BEIIECTB)
Y IPU3HAKOB XMMUYECKHUX peakuuid. [TpoBenenne peakuuii HOHHOro oOMeHa,
ONpPENETIEHUE CPEBl BOJHBIX PACTBOPOB. 3a/IaHHsI HA COCTABJICHUE HOHHBIX PEaKIUi
KourpoJubHas
CrpoeHue BenecTBa 1 XUMUUYECKUE PEAKIINU 2
padora 1
2 cemecTp 46
Pa3znean 3. CrtpoeHue U CBOMCTBA HEOPIrAaHUYECKHUX BelIEeCTB
OcHoOBHoOE coJepkaHue 2
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Tema 3.1. [IpeameT Heopranmdeckoit xumuu. Kiaccudukarus HeopraHudeckux BemiecTs. [IpocTeie OK 01
Kiaccugukanus |4 CIOXHbIE BellecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHbI, THAPOKCHUIIBL, OK 02
, HOMEHKJIaTypa KHCJIOTHI, COHH). BzanmocBs3b HCOPraHNM4YCCKNX BCUICCTB. ArperaTHLIe COCTOSAHUA
1 CTPOCHHE BeniecTBa. Kpucrammuueckue u amop(Hbie BemecTBa. THIIBI KPUCTAIUTMUECKUX PEIIETOK
HeOpraHUYecKH (aToMHast, MOJIEKYJISIpHAs, MOHHAS, hfeTaHHquCKaﬂ). 3aBUCHUMOCTD (I)I/ISH‘IE:CKI/IX CBONCTB
X BEIIECTB BEILIECTBA OT THNA KPUCTAIUIMYECKOW PEIIETKU. 3aBUCUMOCTh XUMHUYECKON aKTUBHOCTHU

BEILIECTB OT BUJA XUMUYECKOU CBSI3U U THUINA KPUCTAIIMYECKON pemeTKu. [[pnunHel

MHOT000pa3usi BEIIECTB

IIpakTH4eckue 3aHATHSA

HoMenknaTypa HeopraHu4eCcKuX BEUIECTB: HA3BaHUE BEIIECTBA UCXOMAS U3 UX

XUMUYECKON (OPMYIIBI UIIU COCTABIICHUE XUMUYECKON (OPMYIIbI UCXO/I U3 HA3BAHUS

BenecTBa 1o mexxayHapo ot (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYpE.

Pelienne mpakTHYECKUX 3aJaHUM 1O KJIacCU(PUKAINUKU, HOMEHKIAType M XUMHUYECKUM

dbopMynamM HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB (YrapHbId ra3, yriIeKUCIbIN ra3,

aMMUaK, ramieHasi U3BeCTh, HeraileHas U3BeCTb, MUThEBAsl COJla U JIPYTUX): Ha3bIBaTh U

COCTaBJISITh (POPMYJIbI XUMUYECKUX BEIIECTB, ONPEAENISATh MPUHAJIEKHOCTD K KJ1accy.

HcTouHnKy XUMUYECKON HHpOopMaLuK (CpeACTB MacCOBOM MH(OpMALIUU, CETh

Wurepnet u npyrue). [lonck nadpopmalum no Ha3BaHUsAM, HAEHTU(UKATOpaM,

CTPYKTYPHBIM (popMyJiaM
Tema 3.2. OcHoBHOE coJep:KaHue OK 01
du3uko- N OK 02
UMIUCCKIE Mertannel. O01ue pu3nyeckue 1 XMMHUIECKHEe CBOMCTBA MeTaIoB. CIIOCOOBI MOJTyYEHUSI.
cBoficTEa 3Haue€HHE METAJUIOB M HEMETAJIOB B TPHUPOAE M >KU3HEACATEIBHOCTH 4YEJIOBEKa U

opranuzMoB. Koppo3usi MeTayuloB: BUIBI KOPPO3HMH, CHOCOOBI 3allUThl METAIOB OT
KOPpPO3UH
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Heoprannuecku (Hemeramnpl. OO0mue ¢usznyeckue U XMMHUYECKHE CBOWMCTBA HEMETAIIOB. THUMHUYHBIC
X BEILIECTB cBoiictBa HeMeTtawioB [V— VII rpynn. Knaccudukanus u HOMEHKIAaTypa COCTUHEHHIM
HeMeTauioB. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B PUPOJIE
XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIAaHMYECKUX BEIIECTB (OKCHIIOB,
TUAPOKCUIOB, KACIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTHIX
BEILIECTB, BOJOPOAHBIX COCIMHEHNH, BBICIIIMX OKCUAOB U THIPOKCHJIOB
IIpakTnyeckue 3aHATHS
CocraBieHue ypaBHEHUMM XHMHMYECKHX PEAKUUMHA C y4aCTUEM IPOCTBIX W CIIOXKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAJUIOB U HEMETAJIOB; OKCUIOB METAJIIOB, HEMETAJUIOB U
aM(OTEpPHBIX SJIEMEHTOB; HEOPTraHWYECKUX KHUCJIOT, OCHOBAHMM M aM@OTEpHBIX
TUAPOKCUIOB; HEOPTAHUYECKHUX COJIEN, XapaKTEPU3YIOIIMNX UX CBOKCTBA.
Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHAM Ha CBOMCTBA, COCTAB,
MOJIy4eHHe U 0€30MacHOe UCTIOIb30BAHNE BAKHEUIIINX HEOPTraHUUYECKUX BEUIECTB B OBITY
U IIPAaKTUYECKOM ACATEIBHOCTH YEI0BEKA
Tema 3.3. OcHOBHOE coJiep:KaHue OK 01
WNnentudukanm OK 02
JlaGopaTopHble 3aHATHSA
A OK 04
HEOPTaHUICCKH |JlaGopatopHas padoTa «aeHTudukanus HEOpraHnueCKUX BEIIECTB.
X BCIICCTB PemieHne SKCIIEpUMEHTANBHBIX 3a4a4 110 XUMHYECKUM CBOWCTBAM METAUIOB U
HEMETAJIOB, 10 PACIIO3HABAHUIO U MOJYYEHHUIO COCIMHEHUN METauIOB U HEMETAJLIOB.
WNnentuduxaius HeOpraHMUYECKUX BEIIECTB C UCIOJIb30BAHUEM MX (PU3UKO-XUMHUECKUX
CBOMCTB, XapaKTepHBIX KaueCTBEHHBIX peakinii. KauecTBeHHbIE peakiuu Ha cyibdar-,
KapOOHaT- U XJIOPUJ-AaHUOHBI, HA KATUOH aMMOHHUS
KonTpoJsbHas .
CBOICTBAa HEOPraHUYECKUX BELIECTB
padora 2
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Pa3nea 4.

CTpOGHI/Ie U CBOJCTBA OPraHMveCKMuX BEIIeCTB

Tema 4.1.
Knaccuduxanus
, CTDOCHHE U
HOMCHKJIaTypa
OpPTaHUYECKUX
BEIIECTB

OcHoBHOE coJiep;KaHue

[losiBneHue u pa3BUTHE OPraHUYECKOM XMMHUM KaK Hayku. [Ipenmer oprannyeckoi
XUMHAHA. MeCTO U 3HaYEHNE OPTAHNYECKOM XUMUH B CUCTEME €CTECTBEHHBIX HAYK.
XUMHUYECKOE CTPOCHHE KaK IOPSIAOK COCOUMHEHMsS aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJIECHTHOCTH. OCHOBHBIE TOJIO)KEHHUSI TEOPUH XHUMHYECKOTO CTPOEHHS OpPraHUYECKUX
coenuHeHud A.M. byrtnepoBa. VYTriepoJIHbIH CKEIET OPraHUYECKOM MOJIEKYJIbI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO CTPOEHUs MOJIeKyl. HM3omepus u
U30MEPBI.

[lonsitue o QyHxknuoHanbHOM rpynme. Pamukan. [lpunnunel  kinaccudukanuu
OpPraHMYECKUX  COeQUHEHMH. MexayHapoaHas  HOMEHKIATypa W IPUHIUIIBI
HOMEHKJIaTypbl OpraHMYeCcKuX coeuHeHuil. [lonaTue 06 a3oTcoaepKammx CoeIMHEHUSX,
OMOJIOrMYecKH AaKTUBHBIX BellecTBax (yriaeBojaax, KUpax, Oeilkax u  Ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckune 3aHATHS

Homenknatypa OpraHM4eckux COEAMHEHMH OTAENbHBIX KJIacCOB (HACBILICHHBIE,
HEHACBHIIIICHHBIE U aPOMaTUYECKHUE YTIIEBOIOPO/IbI, CHUPTHI, PEHObI, albJIET U Ibl, KETOHBI,
KapOOHOBBIE KHUCIOTHI M Jp.) CocTaBiieHHE MOJIHBIX M COKpPAILEHHBIX CTPYKTYPHBIX
(GopMysl OpraHMYECKHX BELIECTB OTIEJIBHBIX KJIACCOB, HCIOJNB3YyS HX Ha3BaHUA IO
CUCTEMaTUYECKON U TPUBHAIBHOW HOMEHKJIATYpE (3TUIICH, alleTHIICH, IITUUEPHH, (EeHOI,
(dopmanbaerua, YyKCycHas KHUCIOTa, TiuuuH). Pacuersl mpocreiimen  (Gopmyiibl
OpTraHUYECKON MOJIEKYJIbI, UCXO/Is U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CsoiicTBa

OcHOBHOE coJiep:KaHue

DOU3NKO-XUMHAYECKUE CBOMCTBA OPraHUYECKUMX COCIMHEHUM OTIEJIbHBIX KJIACCOB
(ocobeHHOCTH KIIacCU(PUKALUKA U HOMEHKIIATypbl BHYTPHU KJIacca; TOMOJIOTMUECKUH psll U

OK 01
OK 02
OK 04
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OPTaHUYECKUX
COEIMHEHUN

obmas Qopmyia; usomepus; (GpuU3MUECKUEe CBOMCTBA; XMMHUYECKHE CBOWCTBA; CHOCOOBI
MOJTyYEeHUS ):

— IMPCACIIbHBIC YITICBOAOPOAbI (aJ'IKaHLI )41 HHKHO&HK&HBI). FOpCHI/IG MCTaHa KaK OIHH M3
OCHOBHBIX HMCTOYHHMKOB TCIIJIa B IIPOMBIIIJICHHOCTH H 6I>ITy. CBoiicTBa IMPUPOAHBIX
YIJICBOAOPOAOB, HAXOKIACHUC B ITPUPOAC U IIPUMCHCHHUC AJIKAHOB,

— HCIPCACIBbHBIC (aJ'IKGHLI, AJIKUHBI M aJ'IKaI[I/IGHI)I) U apOMaTHYCCKHUC YITICBOAOPOABI.
FopeHHe AlICTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOI'O INTAMCHU OJIAA CBAPKH U PC3KU
MCTAJIJIOB

— KHCJI0pOoACOACPKAIIMUEC COCANHCHUA (CHI/IpTBI u (beHOJIBI, Kap6OHOBLIe KHCJIOTBI H
B(i)I/IpBI, AJIbACTHUABI W KCTOHBI, KHUPHI, erIGBOI[BI). HpaKTI/I‘-IGCKOG IIPUMCHCHHC
OTUIICHIJIMKOJIA, TJIHIOCPHHA, (1)6HOJ'Ia. HpHMeHeHI/Ie (bOpMaJIbIIeFI/IIIa, alcTajJibaACTrnuaa,
YKCYCHOﬁ KHUCJIO0ThI. MBIJIa KaKk COJIM BBICIIHX Kap6OHOBI>IX KHCJIOT. MOIOH_[I/IG CBOMCTBA
MBLIa

—  a3oTcojepKalue — COoeAMHEHUss  (aMUHBI U aMUHOKHUCJIOTBHI,  OCJIKH).
BricokoMosieKyIsipHbIE  COCNMHEHHSI (CHHTETHYECKHE U OHOJOTUYECKU-AKTUBHBIE).
MoHoMep, moauMep, CTPYKTypHOE 3BeHO. llonmmmepuzanusi 3THIIEHA Kak OCHOBHOE
HaIIPaBJICHUE €0 UCIIOIb30BaAHUS.

['eneTnyeckas CBsI3b MEXKAY KIACCAMU OPTAHUYECKUX COCTMHEHUI

IIpakTHyeckune 3aHATHS

CBolicTBa OpraHMYECKMX COCIMHEHUM OTAEIbHBIX KJIAcCOB (TpUBHAIbHAS MU
MEXAyHapoAHas HOMEHKJIATypa, XHMHUYECKHE CBOMICTBa, CIOCOOBI MOJyYEHUs):
npeaeabHbIe (alKaHbl U [IUKIJIOATKAHbBI ), HEMPEAEIbHbIC (ATKEHbI, AIKUHBI U aJIKaJHUEeHbI) 1
apoOMaTUYECKHE YTIEBOAOPOAbl, CIHUPTHI U (HEHONBI, KapOOHOBBIE KUCIOTHI U 3(UPHI,
aNbJETUIbl U KETOHbI, AMUHBI M aMHHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHbBIE COEIUHEHUS.
3amaHusl HA COCTABJICHUE YPABHEHUN XMMUYECKHX PEAKIMI C y4aCTHEM OPraHUYECKHX
BELIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUS
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CocraBneHue cxem peakuuii (B TOM YHCIIE [0 IPEII0KEHHBIM LEMOYKaM [TPEBPAILICHHI ),
XapaKkTepU3yIIIMX XUMHAYECKHE CBOMCTBA OPraHUYECKUX COECNUHEHUN OTIEIBHBIX
KJIACCOB, CHOCOOBI MX TMIOJNYYEHUS W Ha3BaHUE OPraHWYECKUX COEIMHEHHH 110
TPUBHUAIBHON WIM MEXAYHAPOIHON CUCTEMATUYECKON HOMEHKIIATYPE.

PemeHne NpakTUKO-OPHEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUMM HAa  CBOMCTBA
OpPraHUYECKUX COCIUHEHUN OTIEIBHBIX KJIACCOB

JlabopaTtopHasi paGora

Jlabopatopnas pabota “IIpeBpaiiieHust OpraHMYeCKUX BEIECTB MPU HarpeBaHuu'.
[TonydeHne 3TUIEHA U U3YyYEHHUE €r0 CBOMCTB. MOJEIMPOBAaHUE MOJIEKYJT 1 XUMHUYECKUX
pEeBpaLCHU Ha PUMEPE 3TaHa, STUIICHA, alleTUJIEHA U Jp.

Tema 4.3.
Nnentudukarm
s OpPraHUYECKUX
BEIIECTB, NX
3HAUEHHE U
MPUMEHECHUE B
OBITOBOI U

OcHoBHOE€ coacpxaHmue

buooprannueckue coenunenus. llpuMeneHre u OuosiorMueckass poJib YIJIEBOJIOB.
OxuciieHre yriaeBo0B — UCTOUHUK YHEPTUH KUBBIX OpraHu3MoB. O01acTy MPUMEHEHHSI
amuHOKucHOT. [IpeBpaiienus OenkoB nuiy B opranusme. buomornueckue (yHKIMH
oenkoB. buonormdyeckue QyHKIUU KUPOB. Poib OpraHMYecKod XUMHUU B PEIICHUH
npo0JieM NMUIIEeBOI 0€30MaCHOCTH

TIPOMSBOICTBCH | Poyip opraHMYecKOl XMMUM B PEIIEHUH MPOOJIEM SHEPreTHYECKOH 0e30IacHOCTH, B

HOH pPa3BUTHHM MEAMIIMHBI, CO3[aHMH HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHHKOB SHEPTUH

ACATCAPHOCTH | (apTepHAaTUBHBIC HCTOYHUKH SHEPTrHn). OMacHOCTh BO3ICHCTBHSI HA )KUBBIC OPTaHU3MbI

C/10BCKa OPraHWYECKUX BEIIECTB OTACIBHBIX KIACCOB (YIJIEBOAOPOIBI, CHUPTHI, (EHOJIBI,
XJIOPOPraHUYECKHE MPOU3BOAHBIC, albIAETHUABI U JAP.), CMBICI IOKa3aTelsl MPeacIbHO
JOIyCTUMON KOHIIEHTPAIIUH

KonTpoJsbHas

padora 3

CrtpykTypa U CBOWMCTBA OPTaHUYECKUX BEIIECTB

OK 01
OK 02
OK 04
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Kunernueckue u TEPMOANHAMAUICCKHUEC 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECCKUX

Paznea 5. "
peaxkuui
CkopocTb OcHoBHOE coJiep:KaHue OK 01
XUMHUYECKUX OK 02
peaxiui. CKOpOCTh peaKkIliu, €€ 3aBUCUMOCTb OT Pa3IMUHBIX (PAaKTOPOB: MPUPOIBI Pearupyromux
XHUMUYECKOE BEILIECTB, KOHLEHTPAllMM pEArupylollUX BEIIECTB, TEMIIEpATypbl M  IUIOIAIU
paBHOBECHE PEaKIIMOHHON TMOBEpPXHOCTU. TersoBble A(PPEKTbl XUMUYECKUX peakuuid. DK30- |
SHJIOTEPMHUYECKUE, PEAKLIUH.
OOpatumocTh peakiii. XMMHUYECKOe PAaBHOBECHE U €ro CMEIICHHE MO JCHCTBHEM
paznUYHBIX (HaKTOPOB (KOHIEHTpPAILIMS PEareéHTOB WM MPOIAYKTOB PEAKIUH, JaBJICHHUE,
TeMIlepaTypa) IS CO3/IaHUS ONTUMAJbHBIX YCIOBUM TMPOTEKAHUS XUMHUUYECKHUX
npoueccoB. [puauun Jle [larense
I[IpakTuyeckue 3aHATHSH OK 01
Pelienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJJaHUM Ha aHaiau3 (PAKTOpPOB, BIMSIONIMX Ha OK 02
U3MEHEHUE CKOPOCTH XUMHYECKOW pPEakuuh, B T.4. C TMO3ULUK SKOJIOTHUYECKU
11€J1€CO00pa3HOTO MOBEICHUS B OBITY W TPYAOBOU JEATEIHLHOCTH B LENSAX COXPAHEHUS
CBOETO 3J10POBbS U OKPYKAIOLIEH TPUPOAHON CPEIBI.
Pemenne npakTMKO-OpMEHTUPOBAHHBIX 33JaHUM Ha MpUMeHeHue npuHnuma Jle-Ilarense
JUI HAXOXKJICHUsl HAIPABJIEHUsI CMEIIEHUsI PABHOBECHS XMMHUYECKOM PEaKLUU U aHAJIU3
(haKkTOpOB, BIUAIONINX HA CMEIIEHUE XUMHUECKOTO PAaBHOBECHSI
Pa3znea 6. PacTBOpBI
Tema 6.1. OcHoBHoOE coaep:xkaHue OK 01
IlonsaTtue o OK 02
pacTBopax PactBopenune kak (u3uko-xumudeckuii mpoiiecc. PactBopsl. CriocoObl IPUTOTOBICHUS OK 07

pactBopoB. PacTBOopuMocTh. MaccoBasi J0Jisi pacTBOPEHHOro BemiecTBa. CMBbICI
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MoKa3aTessl MPEeeIbHO JOMYCTUMOM KOHLEHTpPAlUMU U €ro HUCIOJIb30BAaHUE B OLIEHKE
HKOJIOTHYECKOH 0€30I1aCHOCTH.

[IpaBuia 3KOJIOTMYECKH 11€71€CO00Pa3HOI0 MOBEIEHUS B OBITY U TPYJIOBOM JAEATEIBHOCTH
B LEJISAX COXPAHEHHUS CBOErO 3JI0POBbSI U OKPYKAIOIIEH MPUPOAHON Cpeabl; OMACHOCTh
BO3/ICICTBYSI HAa KUBbIE OPTraHU3MBbl OIIPE/IEIIEHHBIX BEIIECTB.

Pemmenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUI HA paCTBOPHI, UCIIOIb3yEMbIE
B OBITOBOM U MPOU3BOACTBEHHOM 1€ATEIBHOCTH YEJIOBEKA

Tema 6.2. OcHOBHOe coepxkanmne OK 01
HUccnenosanue a6 OK 02
CBOMCTB a0opaTropHbIe 3aHATHUA OK 04
pacTBOpOB JIaGoparopHas pabota «[IpUroTOBICHUE PACTBOPOBY.

[IpuroToBneHue pacTBOPOB 3aJlaHHOW (MaccoBOM, %) KOHIIEHTpanuu (C MPaKTHKO-

OPUEHTUPOBAHHBIMU BOIIPOCAMU) U ONIPEACIICHUE CPE/Ibl BOJHBIX PaCTBOPOB.

Pemenune 3a1a4 Ha NPUTOTOBJIEHHUE PACTBOPOB
IIpogeccnoHaAILHO-OPHEHTHPOBAHHOE COepKaHue (CoAepKaHNe NPUKIATHOTO MOLYJIS)
Paznen 7. XuMus B ObITY ¥ MPOU3BOJACTBEHHOM AeSITEJIbHOCTH YeJ10BEKA OK 01

OK 02

Xumus B 0bITy  (OCHOBHOE cojlepIKaHHe
u OK 04
IPOU3BOACTBEH Hogelilme 1OCTUXEHUST XUMUYECKON HAYKM U XUMUUYECKOW TEXHOJIOTUH. PONb XumMuu B OK 07
HO# 00eCTIeYeHUN JKOJIOTUYECKOM, IHEPTETUUECKON M TMHUILEBOM O€30MacHOCTH, Pa3BUTUU
nesTenpHOCTH | MCAMIWMHBL IlpaBiia momcka M aHamn3a XUMHYECKOM HH(QOpMAlMK W3 Pas3iHYHBIX
YelloBeKa WMCTOYHUKOB (Hay4YHas U ydeOHO-Hay4YHAs JIUTEpaTypa, CpeACTBAa MacCOBOM nH(opmaIuu,

ceTb IHTEpHET)

IIpakTnyeckune 3aHATHS
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[Tonck n aHamU3 KEUCOB O MPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJOTUH C YYETOM
Oynymelr mpodecCHOHATBHOW NESATEIBHOCTH 10 TeMaM: Ba)KHEHIINE CTPOUTEIHHBIC
MaTepHUalbl, KOHCTPYKIIMOHHBIE MATEPHUAJIbI, KPACKH, CTEKIIO, KEPAMUKA, MATCPUAIIBI JJIs
JJIEKTPOHUKHM, HAHOMATEPHUAbl, TEKCTWIbHBIE BOJOKHA, WCTOYHUKU DSHEPTUH,
OpraHUYeCcKHe 1 MUHEPAJIbHBIC YI00pEHMUsI, IEKaPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUS.
3ammTa: IIpencraBieHue pe3ynbTaTOB peEIIeHUS KEWCOB B (opMe MHHHU-TOKIIAIa C
IIpE3CHTALIUEH

IIpomeskyTouyHasi aTTecTanus M0 AMCUMILIMHE (AU PepeHIMPOBAHHBIN 3a4eT)

Bcero

78
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3. YCJIOBHUSI PEAJIU3ALIAU TIPOTPAMMBI OBIIEOBPA3OBATEJILHOI
JTUCHUTIIAHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MAaTEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuu NpOrpaMMbl AUCIHUIUIMHBL JOJIKHBI OBITh MPETyCMOTPEHBI
CIIEYIOIIME CIHEIHAlbHbIC MOMEIICHHS: Y4YeOHbI KaOMHET XUMHHM W/HUIU y4eOHOMH
XUMHUYECKO 1abopaTopuH.

O6opynoBanue yuyeOHOro KkaOumHera (HArJIsIAHbIE TMOCOOMS): HAaOOPHI
HIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYJI, MOJIENTN KPUCTAJUIMYECKUX PEIIETOK, KOJIJIEKIIUU
MPOCTBIX U CIOXKHBIX BEUIECTB W/WJIM KOJUICKIIMU TOJMMEPOB; KOJUICKIUS TOPHBIX
nopoj W MHUHEpasoB, Tabnuua MeHaeneeBa, yueOHble (uIbMBI, HU(POBBIE
o0Opa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacrsa 00y4YeHHs: KOMIBIOTEp C  YCTPOWMCTBaAMU
BOCIIPOMU3BEJEHUSI  3BYKa, IMPUHTEP, MYJIbTHMEAHA-NIPOEKTOP €  DKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPe3eHTEP AJIsl MPE3CHTALUM.

O6opynoBanmne jgadoparopud M padouMx MecT Ja0OpPaTOPpMU: MEH3YPKH,
MUTETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOM, JIYIIbl, TPEAMETHBIE U MOKPOBHBIE
CTEKJIa, TUIAHIIETHI /IS KanelIbHBIX peakiui, GuibTpoBajdbHas Oymara, MpOMBIBAJIKH,
CTEKJISIHHBIE TPOOUPKHU, pE3NHOBBIE TPOOKH, OHAPUKHU, HAOOP PEAKTUBOB, CTCKIISTHHBIC
MaJIOYKH, ITATUBKI JJIsl IPOOUPOK; MEPHBIC IIUIUHIPHI, BOPOHKHU CTEKJISIHHbIC, BOPOHKHU
nenutenbHble nuuHapudeckue (50-100 mit), CTynKu ¢ necTuKoM, GpappopoBble YallIKH,
NUHUETHI, (QUIbTPhl OyMa)kHble, BaTa, MapJiisi, 4YacOBbIE CTEKJA, SJEKTPOIUIUTKH,
7ab0paTOpHbIE MITATUBBI, CIUPTOBBIE TOPEJIKHU, CIIMYKH, TPUOOp IS MOJTYyYEHHUs ra30B
(w1 mpoOupKa C ra300TBOJAHON TPYOKO#), JAepKaTenu s MPOOUPOK, CKISTHKHU JJIs
XpaHEHUS PEaKTUBOB, pa3IaTOYHbIC JIOTKH; XUMU4Yeckue ctakansl (50, 100 u 200 mi);
HITATENIN; MUHIIETHI; TUTENIbHBIE UL, CEKYHIOMEPHI (TaliMephl), MEPHBIE TPOOUPKH
(ra 10—20 mut) u mepHbie ko101 (25, 50, 100 1 200 mut), BongHast 6aHs (MM TEPMOCTAT),
CTEKJISIHHBIE TIAJIOUYKW; KOHWYECKHe KoJObl s tutpoBanus (50 u 100 wmuo);
WHIUKATOPHBIE MOJIOCKH IS onpenenenus pH U crangapTHas MHAMKATOpHAs LIKAJa;
YHUBEpCaIbHbIA HHAUKATOP; nuneTku Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5 u 10 mn),
OIOpeTKH Il TUTpoBaHUs, MemuuuHckue mmpuibl Ha 100-150 M, mabopartopHbie
W/WIW aHaTUTUYEeCKuEe Bechl, pH-MeTpwl, cymmuibHbIN mKad, U 1ap. jgabopaTopHOE
o0opy0BaHUE.

3.2. MapopMmanuoHHOEe 0OecnedyeHUe peaTu3anu NporpaMmbl

[lepeuens pekoMeHayeMbIX YUeOHbIX U3AaHMi, IHTepHEeT-pecypcoB,
JOTIOJIHUTEIIbHOU JINTEPATypPhl
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IIporpamMHoe o0ecniedeHue

[IpenonaBanre AUCHMIUIMHBI OOECIEUUBACTCA CIEAYIOINIMMHU TPOrpaMMHBIMU
NpOJyKTaMu: orepanuoHHas cuctema Astralinux, oducubii maker P7 Oduc,
CIIPaBOYHO-TIPAaBOBBIC CHCTeMBbI - KoHcymbTranT +, [apaHT, KOMIUIEKT Opay3epoB
Googlechrom, Firefox, Auaexc 6paysep.

ITeyaTHble U31aHUA.
1. .B. Audunorenona, A.B. babkos, B.A. ITonkoB. Xumus. YueOHUK U
npaktukyM Juist CI1O. M.: FOpaiit, 2019.
2. IOM. Epoxun. B.1. ®ponos. COOpHHK 3a7a4 U YHPaXHEHHUH IO
XuMuHM (C AUJAKTHYECKUM MatepuanoM). M.: Akanemus, 2008.
DJIeKTPOHHBbIE U31aHNS (JJIEKTPOHHbIE PeCypPChl)

1. :ittp:/7ww\v.mirrabot.com/work/work  39398.htmi
http”™'/dist.imit.ru/iins/course/categorv.php'/id*ZI
http://www.ed.gov.ru/prof-edu/sred/rub/oop/spoo.doc
http://59428sQ 16.cdusitc.m/p 1 baa 1 .html
http://ww"w.akvt.ru/srudent/rnoup/obscheobrazovatelnye-disciplinv
http://www.2.imiyar.ac.m/projects/bio/SUBJECTS/subiccts_main.htm
http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm
JlonoJIHUTeIbHbIE HCTOYHUKHI

1. T'abpuensn O.C. u ap. Xumus. [Ipaktukym: yued. mocoOue 1Jisi CTyI€HTOB
npodeCCHOHANIBHBIX 00pa30BaTEIbHBIX OpPraHU3alINi, OCBANBAIOIINX
npodeccun u crnenuanbHocTu CI10. —M., 2017

LN~ WN

2. Xumus. Kupumn u Medoauit. Yuebnoe nocobue 10-11 xacc
(9MIEKTPOHHBIN pecypc).
M. Kupunn u Medoauii, 2005.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA
OBUIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KoHTpoib 1 olieHKa pe3ysibTaToB 00yUEHHsI OCYILECTBIISIETCS MIPEnojaBaTesieM B
MpOIECCE MPOBEICHUS MPAKTUUECKHUX 3aHATUHN U TaOOPaTOPHBIX paboT, TECTUPOBAHUS,
a TakkKe BBIMOJIHEHUA OOYYaIOMIMMUCS WHIWBUIYANbHBIX 33JaHUM, IPOEKTOB,
uccienoBaHuii. Pe3ynbraTel 00y4eHus OnpeAensioT, YT0 00yyaromuecs JOKHbI 3HATh,
MOHUMATh U AEMOHCTPUPOBATH MO 3aBEPIICHUH U3YUYCHUS AUCHUILINHBIL.

st popMHupOBaHUs, KOHTPOJII M OICHKH pPE3YyJIbTaTOB OCBOCHUS Y4eOHOMN
IUCHUIUIMHBL HCIIONIB3YEeTCS CHUCTEMa OLEHOYHBIX MEPOIpPUATHH, MpeACTaBIISIOMmAs
c000i1 KOMIUIEKC y4eOHBIX MEPOTIPUSATHH, COTTIACOBAHHBIX C pe3yJbTaTaMH 00yUeHUS U
®I'OC COO (mpeaMeTHble pe3yJbTaThl

c(hOpMYJTUPOBAHHBIX C YYETOM o

nucuumae) u GI'OC CIIO.

XUMHUYECKHUX
2JIEMEHTOB U
npupoaa
XUMHUYECKOU CBSI3HU

XUMUYECKUE (HOPMYIIBI
COCMHECHUH B
COOTBETCTBHUH CO
CTETICHBIO OKHUCIICHUS
XUMUYICCKUX
AJIEMEHTOB, UCXOJIS U3
BaJICHTHOCTHU U
AIEKTPOOTPHUIIATEIILHO
CTH

OK/IT | Moayas/Pa3znen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTart 00yuyeHust .
K Ma MeponpuATHH
| | OcHOBHOE comep:kaHue
1 DopMyJHPOBATH
Paznen 1. OcHoBBI PMy-TAp
0a3oBble MOHATHUS U
CTPOeHMs BellecTBa
3aKOHbI XUMHH
1.1 |OK 01 |Crpoenue atoMmoB  |CoOCTaBIsATh 1. Tect «CTpoeHne aTOMOB

XMMHYECKHUX DJIEMEHTOB U
PUPOAA XUMUYECKOU
CBSI3HY.

2. 3agaun Ha cOCTaBJICHUE
XUMU4YecKux hopmyi
JIByXaTOMHBIX COEIMHEHUHN
(OKCHI0B, CYNIb(HUIOB,
TUIAPHUIOB U T.I1.).

3. 3aganus Ha
HMCHOJIb30BAHUE XUMHUUYECCKOU
CHMBOJIMKH U Ha3BaHUU
COE€IMHEHUHU 11O
HOMEHKJIAType
MEKIYHAPOIHOI0 COK3a
TEOPETUYECKOUN U
MPUKJIATHON XUMUH U
TPUBUAJIBHBIX HA3BAHWUU JJIS
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTaTt 00y4eHus

Tunsl oleHOYHBIX
MepONPUATHH

COCTaBJICHUS] XUMHYECKHUX
dbopMyIT IBYXaTOMHBIX
COCTUHEHMI (OKCHUJIOB,
cyNnb(GUI0B, TUAPUJIOB U T.II.)
U IPYTUX HEOPTaHHMUECKUX
COCJIMHEHUN OTJICJIbHBIX
KJIACCOB

1.2

OK 01
OK 02

[Tepunonnueckuit
3aKOH M Ta0auIa
J.1. Menpaeneena

XapaxkTepu3oBaTh
XHMHYECKHUE
3JIEMEHTHI B
COOTBETCTBHH C UX
MOJIO)KEHUEM B
MEPUOIUYECKOU
CHUCTEME XUMHUYECKUX
anemeHnToB J[.M.
MenpgeneeBa

1. Tect «Metannudeckue /
HEMETAJJIMYECKUE CBOMCTRBA,
3JIEKTPOOTPHUILIATEIBHOCTD U
CPOJCTBO K AJIEKTPOHY
XUMHYCCKHUX PJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIO)KCHUEM B
NIEPUOANYECKON CUCTEME
XUMHYECKHX AaemeHToB JI.H.
MenpaeneeBay.

2. ITpakTyeckue 3ajaHus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOEHHUEM aTOMOB
XAMUYECKHUX DJICMCHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHUX
3JIEMEHTOB U UX COCAUHECHUMU
B COOTBETCTBHU C
TIOJIOKCHUEM
[Tepnoanyeckoit cucreme.

3. [IpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a]]aHUsI Ha
XapaKTepU3alnio
XUMHYECKHUX DJIEMCHTOB:
«Metannuueckue /
HEMETaJIJIMYEeCKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEIBHOCTD U
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTaTt 00y4eHus

Tunsl oleHOYHBIX
MepONPUATHH

CPOJCTBO K AJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MIOJIO’)KEHUEM B
NIEPUOANYECKON CUCTEME
XUMUYECKUX JIEMEHTOB
J.1. MenpaeneeBa»

Paznea 2.
XUMH4YeCKHue
peakuuun

Xapakrepu3oBaThb
THNBI XUMHUYECKUX
peakuui

KonTpoabnas padora
«CTpoeHue BelecTsa u
XHMHUYEeCKHe PeaKunm)

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuuii

CocraBnsaTe peakuuun
COCIMHEHUS],
paszioxeHus, oOMeHa,
3aMEILCHMS,
OKHUCJIUTENBHO-
BOCCTAHOBUTEJIbHbBIC
peakuuu

1. 3agaun Ha cocTaBiIcHUE
YPaBHEHUW pEaKLIUi:

— COEMHEHUS, 3aMEILCHHUS,
pasnokeHus, o0OMeHa;

— OKUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX
PEAKLHI C UCTIOIb30BAHUEM
METO/Ia JIEKTPOHHOTO
Oananca.

2. 3ajauu Ha pacyeT MacChl
BEIECTBA UM 00BbEMA

ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCe
i 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B pEaKIUU
BEIECTB; PACYETHI

Macchl (00b€Ma, KOTHMIecTBa
BEILIECTBA) MPOYKTOB
peakuu, eciau OJIHO U3
BEILIECTB UMEET NMPUMECH

2.2

DJIEKTPOIUTUYECKAS
JMCCOLUAIIS 1
HMOHHBIN 00OMEH

CocCTaBiATh
ypaBHEHUS
XUMUYECKUX PEAKIIUU
MOHHOT0o 0OMeEHa ¢

1. 3aganus Ha cocTaBIeHUE
MOJIEKYJISIPHBIX U MOHHBIX
peakiuii ¢ y4aCTUEM KHUCIIOT,
OCHOBAHUM M COJIEH,
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepOoNpUATHH
y4acTHEM YCTaHOBJICHUE U3MECHECHUS
HEOPTraHUYECKUX KHCJIOTHOCTHU CPEJIbI
BCILIECTB 2. JlabopatopHas paboTa
"TUnbl XMMAYECKUX
peaxumit"”
3 Paszgea 3. Ctpoenune HUccaenoBars KonTtpoJsabnas pabora
U CBOMCTBA cTpoeHue u cBoiicTBa |[«CBOMCTBA
HEOPraHMYEeCKUX |HEOPraHUuYeCcKux HEOPraHM4YeCKHUX BelleCTB)
BellecTB BellecTB
3.1 |OK 01 |Knaccuduxkarnms, Knaccudunuposates  |1. Tect «Homenknatypa u
HOMEHKJIaTypa 1 HEOpPraHUYEeCKUE Ha3BaHUE HEOPTAaHUYECKUX
CTpOEHUE BEIIIECTBA B BEILIECTB UCXOJIS U3 UX
HEOPTaHUYECKUX COOTBETCTBHHU C UX XUMUYECKON HOpMYITbl UITH
BEILIECTB CTPOCHUEM COCTaBJICHUE XUMHYECKOMN

dbopMyIIbl UCXOIS U3
Ha3BaHUsI BELIECTBA 110
MEKyHAPOIHOW WJIN
TPUBHAIBHOU
HOMEHKJIATYpE».

2. 3agauyu Ha pacyeT
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYJIe
(cmecn).

3. IlpakTuueckue 3aganus 1o
KJ1accu(uKaIuu,
HOMEHKJIaType U
XUMUYECKUM (popmynam
HEOPTraHUYECKUX BEILIECTB
Pa3JIMYHbBIX KIJIACCOB.

4. IIpakTueckue 3a1aHusl Ha
OIPENICIIEHUE XUMHUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIa
XMMHUYECKOU CBA3U U TUIIA
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepOoNpUATHH

KPUCTAINYECKOU PEIIETKU
3.2 |OK 01 |®usuko-xumuyeckue|yY cTaHaBIUBAThH 1. Tect «OcobeHHOCTH
OK 02 |cBoiicTBa 3aBUCUMOCTH (PU3HKO- |XUMHUYECKHX CBONCTB
HEOPTaHUYECKUX XUMHUYECKUX CBOMCTB |OKCUIOB, KUCIIOT,
BEILIECTB HEOPTaHUYECKUX OCHOBaHMM, aM(POTEPHBIX

BEILIECTB OT CTPOEHUS
aTOMOB U MOJIEKYJI, &
TaK»Xe TUMa
KPHUCTAJUINYECKON
pELIETKH

TUAPOKCUIOB U COJIEW».

2. 3agaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
pEaKLHM C y4aCTUEM
MPOCTBIX U CIOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCHI0OB METAJLJIOB,
HEMETAJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAHHUHU U
aM(OTEepHBIX TUIPOKCHUJIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTepU3yOLIUX UX
CBOMCTBA U CITIOCOOBI
MOJTy4YECHUS.
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepOoNpUATHH
3. [IpakTuko-
OPHEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHUS HA
CBOKCTBA U MOJIyYEHUE
HEOPTraHUYECKUX BEILIECTB
3.3 | OK 01 |Nnentudukarnus HUccnenosats 1. [IpakTuko-
OK 02 |HeopraHn4eckux Ka4yeCTBEHHBIC OPUEHTUPOBAHHBIC 3aJITAHUS
OK 04 (BemiecTB peaKuuu 10 COCTABJICHUIO
HEOPTaHUYECKUX XUMUUYECKUX PEAKIIUN C
BEILIECTB y4acTHEM HEOPraHUYECKHUX
BEILIECTB, UCIOJIb3YEMBIX JJIS
UX UJICHTU(DUKAIUY.
2.JlabopaTtopHas pabora:
“Unentudukarus
HEOPraHUYECKUX BEIIECTB”
4 Pa3znea 4. Crpoenue HUcciaenoBars KonTpoabnas padora
U CBOHCTBA cTpoeHue u cBoiicTBa («CTpoeHHe U CBOHCTBA
OpPraHN4YecKuX OPraHu4YecKnx OPraHUYecKNX BellecTB
BelleCcTB BelleCTB
4.1 |OK 01 |Knaccudukanmus, Knaccudpunuposathb 1. 3aganus Ha cocTaBIeHUE
CTPOCHHE U OpraHuyYecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCJIMHECHUH M0 TPUBUAJIBHON
OpTraHUYECKUX COOTBETCTBHHM C UX WU MEXKTyHapOIHOU
BEILIECTB CTPOECHUEM CUCTEMAaTUYECKOM
HOMEHKJIaType.

2. 3agaHus Ha COCTaBJIEHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHUYeCKUX BEIIECTB
OTZIETBHBIX KJIACCOB.

3. 3agaum Ha onpeieNieHHe
npocreiei GopMyIibl
OPTraHUYEeCKON MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
coctaBa (B %)
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTaTt 00y4eHus

Tunsl oleHOYHBIX
MepONPUATHH

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHUYECKUX
COeIMHEHUN

YcTanaBauBaTh
3aBUCUMOCTH (PHU3UKO-
XUMHYECKHX CBOMCTB
OpraHUYECKUX
BEILIECTB OT CTPOSHUS
MOJIEKYTI

1. 3amanus Ha cocTaBJIEHUE
ypaBHEHUN XUMHYECKUX
peakiuii ¢ yuactuem
OpraHUYeCcKUX BEIIECTB Ha
OCHOBAaHHMH MX COCTaBa U
CTPOCHUSI.

2. 3ajaHus Ha COCTaBJICHUE
ypaBHEHUN XUMHYECKUX
peaKuui, WIUTIOCTPUPYIOLIUX
XUMUYECKHE CBOMCTBA C
y4e€TOM MEXaHU3MOB
POTEKAHUS TaHHBIX
PEAKLIMI U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEILIECTB PA3HbIX KJIACCOB.
3. PacueTrHbie 3a1a4d 11O
ypaBHEHUSIM PEaKIIUii ¢
y4acTUEeM OPTaHUYECKHUX
BEILIECTB.

4. JTabopaTopnas pabota
“IIpeBpaiienus
OpTraHUYECKUX BEIICCTB MPHU
HarpeBaHUM"

4.3

OK 01
OK 02
OK 04

Nnentudukanus
OpTraHUYECKUX
BCILIECTB, UX
3HAYCHHUE U
MIPYMEHEHHE B
OBITOBOH U
MIPOU3BOJACTBEHHOM
JIESITEIbHOCTH
yeJIoBeKa

Uccnenosats
KaueCTBECHHEIE
peaKuuun
OPTaHUYECKUX
COCJTMHCHUU
OT/JEJIBbHBIX KJIaCCOB

1.IIpaktuxo-
OPUEHTUPOBAHHBIE 3aJIaHUS
10 COCTaBJICHUIO
XAMUYECKUX PEAKIIHNM C
y4acTUEeM OPTaHUYECKHUX
BEILIECTB, B T.4.
UCIIOIB3YEMBIX TSI UX
UACHTU(UKALMY B OBITY U
MIPOMBIIILJICHHOCTH.
2.JIabopaTtopHas pabora:
“UneHTrdukarus
OPraHUYECKUX COCIUHCHUN
OTIEJIBHBIX KJIacCOB”
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepOoNpUATHH
3) Paspea S. XapakTepu30BaTh
Kunernueckne u  |BJIMSIHHE Pa3JIMYHBIX
TEPMOJAMHAMHYECK |(PAKTOPOB HA
He 3AaKOHOMEPHOCTH [PABHOBECHE H
NMPOTEKAHUS CKOpPOCTH
XUMHYECKHUX XHUMHYECKHUX
peakumu peakuuiu
5 |OKO0I |CkopocTh XapakTepu3oBaTh [IpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 |xumuyeckux BIIUSTHUE TEOPETUUYECKUE 3aJaHUs HA
peaKLui. KOHLIEHTpaluu aHanu3 (hakTopoB,
XHAMHUYECKOE pearupyromumx BIMSAIOIINX HA U3MEHEHNE
paBHOBECHE BELIECTB U CKOPOCTH XUMUYECKON
TEMIIEPATYPhI HA peakuuu. [IpakTuko-
CKOPOCTh XUMUYECKHUX |OPUEHTUPOBAHHBIC 33/ IaHUS
peakuuii Ha IpUMEHEHUE PUHLIUIA
XapaxkTepu3oBaTh Jle-lllarenbe mis
BJIMSIHUE U3BMEHEHUS  |HAXO0KJICHUS HAIpPaBIEHUS
KOHLIEHTpaLuu CMELICHUS PABHOBECUS
BELLECTB, PEAKLUU XUMHUYECKON peakluu 1
Cpelbl U TeMIIepaTyphl |aHaIu3 (PaKTOpOB,
Ha CMELICHUE BIIMSIOIINX HA CMEIICHHE
XUMHUYECKOTO XUMUYECKOTO PAaBHOBECHS
paBHOBECHS
6 HccnenoBath
Pa3zpgea 6. HCTHHHBbIE PACTBOPbI
PactBOpHBI ¢ 3aJTaHHBIMHU
XapaKTepUuCTUKAMM
6.1 | OK 01 |[Toasarue o Paznuuars uctunueie |1. 3amaum Ha NPUTOTOBJICHUE
OK 02 [pactBOpax pacTBOPHI pacTBOPOB.

2. IlpakTuko-
OpPUEHTUPOBAHHBIE
pacueTHbIe 3a/1aHus Ha
JTUCTIEPCHBIC CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
IIPOU3BOJACTBEHHOM
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepOoNpUATHH
NEeATEIbHOCTH YEI0BEKa
6.2 | OK 01 |HccaenoBanue Uccnenosars ¢pusuko- |JlabopaTopHas padbota
OK 04 |cBoiCTB pacTBOpOB |xuMuueckue cBorictBa |“IIpuroroBneHue pacTtBopoB”
UCTUHHBIX PACTBOPOB
Il | [IpodeccuonaILHO-OPHEHTHUPOBAHHOE COleP KaAHME (COAEPKAHNE NPUKJIATHOTO
MO/YJIf)

7 Pasznea 7. OuenuBarsb 3amura Keiica (¢ yueToM
Xumus B ObITY U [IIOCJICACTBUS Oyayuuei
IPOM3BOJCTBEHHOI (OLITOBOH U Npo¢eccuoHaNbHOMN
AesITeJIbHOCTH NPOU3BOJACTBEHHON |1eSITeJIbHOCTH)
YeJl0BeKa AeSITeJIbHOCTH

YeJI0BeKa ¢ No3uuui
JKOJIOTHYECKOMI
0e30macHOCTH
OK 01 |(Xumus B ObITY U OruieHuBaTh Keiic (c yuerom Oymymeit
OK 02 |npou3BOJACTBEHHOW |MOCIEACTBUS OBITOBOH [MPO(ECCHOHATBHON
OK 04 |nmesrempHOCTH Y TIPOU3BOJICTBEHHON |JI€ATEIIBHOCTH )
OK 07 |4genmoBeka eI TEIILHOCTH Bo3MOKHBIE TEMEI KENCOB:

YeJI0BEKa C ITO3UIINN
JKOJIOTHYECKOU
0€30I1acHOCTH

1. ITorerienne kauMara u
BBICBOOOKICHUE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.

2. bynymue Marepuanisl 1Jis
aBHa-, MaIllMHO- U
pUOOPOCTPOCHHUS.

3. HoBsle maTepuans! 11
COJIHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
PACTUTENBHBIX TPETIapaToOB

32




