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PaGouas nporpamma npoduibHOM obmmeobpasoBatensHoi aucuuuiuabl II1. 02 Xumus
TpeJHa3sHaueHa s M3y4YeHHs XHMHH B IPO(hecCHOHANBHBIX 00pa3oBaTeNbHbIX OpraHu3alusIX
CI1O, peanu3syromux 00pa3oBaTeIbHYIO IPOrpaMMy CpeiHero oomero 06pa3oBanus B Mpejenax
OCBOEHHMS OCHOBHOI1 npoeccronanbHoi obpasosarenbHoii mporpammel CITO (OIIOIT CITO) na
fa3ze OCHOBHOrO 00IIEro 00pa3oBaHMs IPH MOATOTOBKE KBATH(HIMPOBAHHBIX CHELUATHCTOB
CpeJIHero 3BeHa VISl CleUaIbHOCTH

43.02.15 IloBapckoe H KOHIHTEPCKOE [1€J10

Opranu3anus — pa3paboTyHK:
rocylapcTBeHHOe  Olo/pKeTHOe — IpodeccHOHANIbHOE  00pa3oBaTENBbHOE  YUpPEXKJICHHE
«Bonrorpanackuii HHIYCTpHAIBHBIA TEXHUKYM»

Paspaboruuk: IlstoBa JI. I'., mpenojgaBarensb I'BIIOY «Bonrorpaackuii MHIyCTpUATBHBIH
TEeXHUKYM»

PaGoyast mporpamma paszpaborana Ha ocHoBe TpeGoBanuit ®PI'OC cpemnero obmero
00pa3oBaHus, MPEABSIBISEMBIX K CTPYKTYpPE, COJEPXKAHUIO U pe3yJbTaTaM OCBOCHHs y4eOHOMH
JICIUILTHHEI «XHMHS», U B COOTBETCTBUHM ¢ PekoMeHJalusMU IO OPraHU3allud IOJyYEHUS
cpeanero obuiero oOpa3zoBaHMs B Ipeaeaax OCBOSHHs 00pa30BaTE/IbHBIX IPOrpaMM CPEIHEro
npodeccuoHanbHOro obpa3oBaHuss Ha 0Oa3e OCHOBHOro oOmiero o0Opa3oBaHUS € Yy4ETOM
TpeGoBaHUil (enepaTbHBIX TOCYIapCTBEHHBIX 00pa3oBaTENbHBIX CTAHAAPTOB H IOJIyYaeMOif
npodeccun MM CIELHATbHOCTH CpeaHero mnpodecCHOHANIbHOrO 00pa3oBaHus (IIHCBMO
JlemapraMeHTa rocyAapCTBEHHOH MOMUTHKU B cdepe MmoAroToBku pabouux kaapoB u JII[1O
Muno6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom IlpumepHOM OCHOBHOIA
obpa3zoBaTenbHONM IporpaMMbl cpejHero obmero o0pa3oBaHHs, OJOOPEHHOH peleHueM
(benepanbHOro y4eOHO-METOAMYECKOro 0O0beIMHeHUs 110 00memMy o0pa3oBaHUIO (IPOTOKOJ OT
28 urons 2016 r. Ne 2/16-3)

Pabouas mporpamma paspaborana ¢ yueroM I[IpumepHON OCHOBHOM 0Opa3zoBarellbHOMN
NporpamMMel cpejHero obuiero obpaszoBanus, 0JJ0OpeHHOH perieHueM ¢enepaabHOro yueGHO-
METOMYECKOro 00beIMHeH s 110 001eMy o6pazoBanuio (mpotokoa oT 30 Hos6ps 2022 r. Ne 14)
Ha OCHOBE INPHUMEPHON IpOrpaMmbl yueOHOH JUCHMIUIMHBI «XHUMHUS» I Ipo(hecCHOHAIBHBIX
obpasoBarenbHbIX opranusanuii /besyesckas B.A., [llunasnuna U.A., Matseesa O.C., u ap.
- ®I'bOY AIIO UPIIO, 2022. — 43 c.

PEKOMEH/IOBAHA na 3acenanuy npeIMETHOH (LIMKJIOBOH) KOMHCCHH TEXHOJIOTHH [IPOAYKIIHMH
OOIIECTBEHHOT O TUTAHHUS], €CTECTBEHHOHAYYHBIX JTUCIHITIIHH
IIporokon Ne 7 ot 07.03.2023r.
IIpencenarens npeaMeTHOH (LIMKIOBO) KOMUCCHH TEXHOJIOTHH MPOLYKIIHH OOIIECTBEHHOTO
[IUTaHUs, €CFECTBEHHOHAYYHBIX JUCIUILINH

% C.A. Kpagen

OJIOBPEHA Ha 3aceaHuH METOIUYECKOIO COBETA.
nporokos Ne 8 ot 05.04.2023 r.
HauaneHuk otaena yueOHO-METOIHYECKOH pabOoTEI
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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJbHOMN JUCIHUATIJIMHBI I/, 02 XUMUS

1.1. MecTo AMCHUILIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/bHOI MPOrpaMMbl:

Oo6meoOpa3oBarenshas aucuuminaa [T/, 02 Xwumwus sBisercss 00s3aTenbHON YaCThIO
o011eo0pa3oBaTenbHOro IUKiIa o0pa3oBarenbHONW mporpammsl B coorBercTBUu ¢ OI'OC mo
cnenuanbHOCcTH 43.02.15 [loBapckoe U KOHAUTEPCKOE /1€J10

1.2. leau 1 niIaHupyeMble Pe3yabTAThl 0CBOCHUS TN CHUIIIUHBI :
1.2.1. lleap 1 3a7a49M AUCHUILIHHBI:
dopMHUpOBaHUE Yy CTYACHTOB XHMHYECKOH COCTaBISIOLIEH €CTEeCTBEHHO-HAYyYHOM
KapTUHBl MHUpA KaK OCHOBBI MPHUHATHS PEIIEHUNW B KU3HEHHBIX U IPOU3BOJCTBEHHBIX
CUTYaIHUSIX
3a/1auu JUCIUTUIMHBL:

1) chopmupoBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHUX TPOIIECCOB
U SBJICHUM B OKpYKalolled cpene, LEeNOCTHON HaydyHOW KapTUHBI MHpA, B3aUMOCBSI3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJUTH PacUeThl MO XUMHUYECKUM (OpMyllaM M YpaBHEHUSIM
XUMHYECKHX peaklMi, TIUIAHUPOBaTh U HWHTEPIPETHPOBATh PE3YNbTAThl XUMUYECKUX
HKCIIEPUMEHTOB,;

3) chopMupOBaTh HABBIKM TMPOBEACHUS XUMHUYECKHUX HKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM C COONIOIGHHEM TMpaBui 0O€30MacHOr0 OOpalleHHs C BEIIECTBaMU H
1a00paTOPHBIM 000PYI0BAaHUEM,

4) pa3BUTh yMEHHs aHAIW3HPOBATh, OLIEHHWBATH, MPOBEPSATH HA JOCTOBEPHOCTH H
00001aTh HHPOPMAITIIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HCTOYHHUKOB;

5) copmupoBaTh yMEHHs TPOTHO3UPOBATH IOCIEACTBUS CBOEH AEATETbHOCTH B
XUMHUYECKHX, TPUPOTHBIX, OBITOBBIX U MPON3BOJACTBEHHBIX MPOLIECCcax;

6) chopmMupoBaTh MOHUMAHWE 3HAYUMOCTU JOCTIKEHHH XWMHUUYECKOW HAYKH U
TEXHOJIOTHH JIJIs1 Pa3BUTHSI COIMATLHOM M MPOU3BOICTBEHHOU cep.

1.2.2. Inanupyemblie pe3yJibTAThl 0CBOEHNSI 001I€00pa30BaTEIbHOM TUCHUILINHBI B
cootBeTcTBHH ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO
VYyeOHass AucCHMIUIUHA «XHUMHUS» HMEEeT OOINbIIoe 3HaueHue Npu (HOpMHPOBAHUHM H

pa3zsutuu OK, 1K u JIP:



Koa v HaumeHoBaHue
¢GopmMupyembIx
KOMIIeTeHIIMH

IInanupyemMsblie pe3yJabTaThl OCBOCHHS THCIUIIIHHBI

Oomue

JAucuunimHapHbie

OK 01. Beibupats
CIOCOOBI pelIeHuUs 3a1a4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
Pa3JIMYHBIM KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTb K aKTUBHOM €SI TEILHOCTU
TEXHOJIOTUYECKON U COLMAIbHON HAIPaBJIECHHOCTH,
CIIOCOOHOCTh MHUITUUPOBATh, INIAHUPOBATH U
CaMOCTOSITEJIbHO BBIMOJIHATH TaKyIO JEATEIbHOCTb;

- HHTEpeC K pa3iuyHbIM cepam mpodeccHoHaTbHON
JEATEeIbHOCTH

Ogiajenne yHMBepPCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHBIMM IEHCTBUSIMH:

a) 0a3oBble JIOTHYECKHE JeiicCTBUS

- CaMOCTOSATENbHO (POPMYIUPOBATH U AKTYyaJIM3UPOBATh
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE,
-yCTaHaBJIUBaTh CYIECTBEHHBIN TPU3HAK WIH
OCHOBaHMS JJII CPABHEHMSI, KIacCU(PUKAIIIU 1
00001IeHNS;

- OTIPEACIIATH 1NN AeATETHLHOCTH, 3a/1aBaTh MapaMeTPhl
U KPUTEPUU JIOCTUKEHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B I€ITEIILHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB LEISM, OLICHUBATh PUCKU
MOCJIEICTBUM NCATCIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHHUE NTPU PEIICHUH
KU3HEHHBIX TIPOOIEM

0) 0a30BbIE HCCIeN0BATENbCKUE AeCTBHS:

- BJIaJIETh HaBBIKAMH yUeOHO-HCCIIEIOBATEIHCKON 1
MIPOEKTHOM €SITeIbHOCTH, HAaBBIKAMU pa3pelIeHuUs
npo0em;

-BBISIBJISITh IPUUMHHO-CJIECTBEHHBIE CBSI3U U
aKTyaJIM3UpOBATh 33/1a4y, BBIIBUTATh THIIOTE3Y €€
pelieHus, HaXOIUTh apr'yYMEHTHI JIs1 JOKa3aTelIbCTBa

- BJAJETh CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

- OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUHA DJIEMEHT, aTOM,
9JIEKTPOHHAsT 0000uka artoMa, -S, -p, -0 3JICKTPOHHBIC
opOuTamu aTOMOB, HOH, MOJIEKyJa, BaJICHTHOCTb,
3JEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHUS, XWMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIJIepOIHBIHA
cKeneT, (QYHKIUMOHAIbHAS TPYIIa, paauKaig, H30Mepus,
MU30MEphI, TOMOJIOTHYECKUN PSAJl, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCIIOPOJT M a30TCOACPIKAIUE COCAUHEHUS, OMOJOTHYECKH
aKTUBHBIC BemecTBa (YIJIEBOMBI, JXUPHBI, OCJIKH), MOHOMED,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsT PENIeTKa, TUIbl XUMHYECKUX
peakuuii  (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,  JK30- |
SHAOTEPMHUUYECKHE, pEaKlUUh HOHHOrO  oOMeHa), pacTBOD,
3JIEKTPOJIUTHI, HE3JICKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs
JTUCCOIMAIUS,  OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOM pEeaKIuu, XUMHUYECKOE paBHOBECHE, TEOPUU U
3aKOHBI  (TEOpHS] XHMHYECKOTO CTPOCHUS OPraHUYEeCKUX
BemiectB  A.M. byrnepoBa, Teopus 3IEKTPOIUTHYECKON
quccounanuu, nepuoanyeckuii 3akon .M. MenneneeBa, 3aKkoH
COXPAaHEHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH SI3bIK
XUMHUH, (DAKTOJIOTMUECKHE CBEIACHUS O CBOMCTBax, COCTaBe,
MONyYeHUu U O€30MacCHOM HCIONb30BAHUHM  BaKHEHIIIHX
HEOPraHUYECKNUX M OPraHMYeCKUX BEIIECTB B OBITY H
MPaKTUYECKON JEATEIbHOCTH YEIOBEKA;

- YMETh BBISBIATH XapaKTePHbIC TMPU3HAKA M B3aHMMOCBS3b
W3YYEHHBIX MOHATUN, TPUMEHSATH COOTBETCTBYIOUIUE MOHSITHS
NP ONMHCAaHUM CTPOCHUS U CBOWCTB HEOPraHMYECKUX U
OPraHMYECKUX BEIIECTB M MX TMPEBpPALICHUHN; BBIABISTH
B3aMMOCBS3b  XHMHUYECKMX 3HAHUW C TMOHATHUAMH U
MpEeACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMeThb  WCIOJb30BaTh  HAWMEHOBAHMS  XHMHYECKHUX
COCIMHEHUIN MEXJIYHAapOJHOTO COH3a TEOPETHYECKOM W
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CBOUX YTBEPXKACHUH, 3a7aBaTh IapaMETPbl U KPUTEPUHU
peleHus;

-~aHAJIM3UPOBATH IMMOJTYUYCHHBIC B X0I€ PCUICHUA 3a1a4YU
pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD
,JAIPOTrHO3UPOBATH UBMCHCHHC B HOBBIX YCJIIOBUAX,

- YMETb IEPEHOCUTD 3HAHUS B IIO3HABATEJIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMSI U3 PA3HBIX IIPEIMETHBIX
obJacrei;

- BBIJIBUT'aTh HOBBIE UJCH, IIPEIaraTb OpUrMHaIbHbIE
MOAXOABI U PELIEHUS;

- CIOCOOHOCTh MX UCIIOJIb30BAaHU B [T03HABATEIBHOM U
COLIMAJIBHOM ITPAKTHUKE

MPUKJIAJHON XUMUM WU TPUBHAJIbHbIE HAa3BaHWS Ba)KHEHIIMX
BELICCTB (aTHIIEH, alCTHIIEH, TJIALIEPHH, ¢beHo,
(dbopmanpaerua, YKCycHas KHWCIIOTa, TJIHUIMH, YrapHbI ras,
aMMHUaK, raiieHasi U3BeCTb, HeralleHas U3BECTh, IMThEBas COla
U JpyTUX), COCTaBIATH (OPMYJbl HEOPTraHUYECKHX U
OPraHMYECKUX BEIIECTB, YPAaBHEHUS XMMHMUYECKHX PpEaKLHM,

OOBSICHSATE WX  CMBICH;,  IOATBEPXKAATh  XapaKTepHBIC
XHUMUYECKHE CBOIiCTBa BEIISCTB COOTBETCTBYIOIIMMH
SKCIEPUMEHTAMH M 3alUCAMHU  YPAaBHEHUW XHUMHYECKUX
peaKkIuii;

- YME€Tbh YCTaHABIMBATh NMPUHAJJIIC)KHOCTb NU3y4EHHBIX
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB K OIPEIeICHHBIM
KJIaccaM U TpyIIaM COeIMHEHHH, XapaKTepUu30BaTh UX COCTAB
Y BaKHEUIINE CBOMCTBA; ONPENEIATh BUIbl XUMUYECKUX
cBs3el (KOBaJICHTHAs, MOHHAS, METAJTTUYECKas, BOJOPOIHA),
THUIIBl KPUCTAJUNIMYECKHUX PEIIETOK BEILECTB;
KJIACCU(PUITMIPOBATh XUMUYECKHUE PEAKIINH;

- chopmupoBaTh MpPEACTABICHUS: O MATEPHATILHOM €TUHCTBE
MHpa, 3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBJICHUH TIPUPOJIBL;
0 MECT€ U 3HAYCHUHU XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€
poyii B 00ECTIEYeHUH YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA: B
pelIeHrur IpodIIeM IKOIOTUYECKOM, YHEPTeTHUECKOMN U
MUIIEBON OE30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IAHUN
HOBBIX MaTe€pUaioB, HOBBIX HICTOYHUKOB SHEPTHH, B
obecrieueHny parmoHaIIbHOTO MPUPOJIONIOJIB30BAHUS, B
(hopMUpOBaHUM MHUPOBO33PEHUS U O0IIEH KYJIbTYPhI YeJIOBEKa,
a TaK)Ke IKOJIOTHIECKH 0OOCHOBAHHOT'O OTHOIIICHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpenie

OK 02. Ucmons30Barth
COBPEMEHHBIE CPEJICTBA
TOKCKA, aHAJIN3a U
WHTEpIpETALI

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyK{ U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O HA

- YMCTh IIJIAHUPOBATH U BBINIOJIHATH XHUMHYSCKHI OKCIICPUMCHT
(HpCBpaIJ_[eHI/I}I OpTraHU4YC€CKUX BCHICCTB IIPU HArp€BaHWU,
IMOJIYUYCHHEC OTHUJICHA U U3YUCHUC €TO CBOﬁCTB, Ka4C€CTBCHHBIC
PCaKMK Ha aJIbACTUIBI, KpaXMaJl, YKCYCHYIO KHUCJIOTY,
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UHPOpPMALIUU U
UH(pOpMaIOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a1a4
npoecCHOHATBLHOM
JeATEIILHOCTH

JMAJIore KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJMKYJIBTYPHOM MUDE;

- COBEPIIEHCTBOBAHUE S3bIKOBOUM M YU TATEIBCKOMN
KYJbTYpbI KaK CpPEJCTBA B3aUMOJACHCTBUS MEKIY
JIIOJbMU U TT03HAHUS MUDPA;

- OCO3HAHME LICHHOCTH HAy4YHOU JESATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATH IPOEKTHYIO U
HCCIIEA0BATENbCKYIO AESITENIbHOCTh HHIMBUYaIbHO UB
rpymnre;

Ogyagenne yHMBepPCAJIbHBIMH Y4¢OHBIMH
MO3HABATEJbHbIMHU JAeliCTBUSIMM:

B) pabora ¢ ungopmanmei:

- BJIaZIETh HaBbIKaMU MOJIy4y€HUs1 HH(POpMaLlUU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIILHO
OCYILIECTBIIATH IIOUCK, aHAJIN3, CUCTEMATU3ALUIO U
WHTEpPIpETANIO HHPOPMALIMK Pa3INYHbIX BUIOB U
(dhopM TIpeICTaBICHHUS,

- C03/1aBaTh TEKCTHI B PA3JIMYHBIX (OpMATaxX C yIETOM
HazHaYeHUs] HHPOPMAIIUK U LEIEeBON ayJUTOPHH,
BBIOMpAast ONITUMAIBHYIO (hOPMY TIPEICTABICHUS U
BU3YyaIU3alUy;

- OLICHUBATh JI0CTOBEPHOCTb, JIESTUTUMHOCTh
nH(popMalnY, €e COOTBETCTBUE MTPABOBBIM U MOPAJIbHO-
TUYECKUM HOPMaM;

- HCII0JIb30BAaTh CpeIcTBa HH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUN B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTaHU3AIIMOHHBIX
3a7a4 ¢ coOIr0IeHueM TpeOOBaHUI 3PTOHOMUKH,
TEXHHUKHU 0€3011aCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX M ITUYECKUX HOPM, HOPM MH(POPMALMOHHOM
0C30ITacHOCTH;

- BJIQJIETh HaBbIKAMU PACIIO3HABAHUS U 3AIUTHI

ACHATypalusi 0€eJIKOB IIPpU Harp€BaH1uu, OIBCTHBIC PCAKIINHN
0EJIKOB; MMPOBOIUTH PEAKIIUK HOHHOTO 0OMEHa, OTIPE/IeIIATh
Cpeay BOIHBIX pACTBOPOB, KAUECTBEHHBIC PEaKIIUU Ha
cynbdar-, KapOoHaT- M XJIOPUI-aHHOHBI, HA KATUOH aMMOHUSI,
peuiaTh SKCICPUMCHTAJIBHBIC 3aa4YU 110 TEMaM «MCTEUIJIBI»,
«HemeTtamibi») B COOTBETCTBHH C MPABHIIAMH TEXHUKH
0€30MMacCHOCTH NP OOPAICHUH C BEIICCTBAMHU U
1a00paTOpHBIM 000PYIOBAaHUEM; TIPEICTABIATh PE3YIIbTAThI
XUMHAYECKOT0 SKCIIEPUMEHTA B (popMe 3anicy ypaBHEHHIA
COOTBETCTBYIOIIUX PEeaKkuil 1 (HOpMyTHUpOBaTh BBHIBOIbI HA
OCHOBE ITHX PE3yJIbTaTOB;

- YMETh aHAJTM3UPOBATh XUMUYECCKYIO0 HHPOPMAILIUIO,
MOJTy9aeMyIO U3 Pa3HbIX HCTOYHHUKOB (CPEICTB MacCOBOM
uH(pOpMaIum, ceTh IHTEepHET U Apyrue);

- BJIaICTb OCHOBHBIMU METOJaMH HAYUYHOTI'O ITO3HAHHA BEIICCTB
Y XUMHYECKUX SBJICHUHN (HAOIIOICHNE, N3MEPCHUE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);

- YMETh IPOBOJUTH PACUETHI 10 XUMHUYECKUM POpMyJIaM U
YPaBHCHUAM XUMHNYCCKUX pCaKHI/Iﬁ C UCIIOJIb30BAHUEM
(U3NYECKUX BEITUYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (H.Y.) razos,
KOJINYECTBA BEIECTBA; UCIIOIH30BATh CUCTEMHBIC XUMHUCCKUE
SHAHUA OJId TPUHATUSA pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX
CHUTYAIIUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHCHUEM;

- YMCTb CaMOCTOATCIIbHO IIJIAHUPOBATh U ITPOBOANTH
XUMHUYECKHI SKCIICPUMEHT (TIOJTyUYECHUE U U3YYCHHE CBOWCTB
HCOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB, KAYCCTBCHHBIC
pEaKIMK yIIIEBOJIOPOIOB Pa3IMUHBIX KJIACCOB U
KOCIJIOPOJICOJIEPKAIUX OPTaHUIECKUX BEIIECTB, PEIICHUE
IKCIEPUMEHTAJIBHBIX 3371a4 10 PACIO3HABAHUIO
HCOPraHNYCCKUX U OPTraHNYCCKUX BeI]_[eCTB) COOTBETCTBUH C
MPaBUJIAMH TEXHUKHU 0€30MaCHOCTH TPU OOpAIICHUH C
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uHpopmanuu, HHGOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTU

BELIECTBAMU U JJaOOPATOPHBIM 000pYI0BaHUEM,
(opMyIMpOBATH 1IEJIU MCCIEI0BAHNUS, IPEIOCTABIATH B
pa3nuyHOi opMe pe3yNbTaThl IKCIEPUMEHTA, aHATM3UPOBAThH
Y OLIEHUBATb UX JOCTOBEPHOCTD;

- YMETb OCYILECTBIIATH LIEJICHANIPABICHHBIN ITIOUCK XUMUYECKOMN
MH(POPMALIMU B pa3IMYHbIX UCTOYHUKAX (HAay4yHas U y4eOHO-
Hay4Has JIUTEpaTypa, CPeCTBA MaCCOBOI MH(OpMAIIHH, CETh
WHTepHeT u 1pyrue), KpuTUUECKH aHaIU3UpPOBATh
XUMHAYECKYI0 HHPOPMALNIO, TIepepadbaThiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUHU C ITOCTABICHHOHN yueOHOM
3ajaveit;

- BJIAZICTh CUCTEMOW 3HAHUM O METOAAX HAYYHOI'O ITO3HAHUS
SIBJICHUH TIPUPOBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U
YMEHMSMM NIPUMEHSATH 3TU 3HAHUSA IIPU IKCIIEPUMEHTAIbHOM
UCCJIEJOBAaHUU BELIECTB U JUIsl OOBSICHEHUS XUMHUECKUX
SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, IPAKTUYECKOU
JIESATEIbHOCTH Y€JIOBEKA U B IIOBCETHEBHOW JKU3HH;

OK 04. D¢ddexTuBHO
B3alMOJICCTBOBATEL U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U
CaMOOIIPEAEIIEHUIO;

- OBJIaJICHHE HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMH
JeliCTBASIMHU

0) COBMeCTHAs 1eITeJIbHOCTD:

- IOHUMATh U UCTIOJIB30BATh MPEUMYIIIECTBA KOMaHTHOM
Y UHAUBHUAYAIbHON paboTHI;

- MPUHUMATH TIEJIM COBMECTHOM JEATEIHLHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS 110 €€
JIOCTH>KEHHIO: COCTaBIISATH TJIaH JICHCTBUH,
pacnpeiensaTh pojid ¢ y4ueTOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOU paOOTHI;

- KOOPJIMHUPOBATH U BBIMIOJHATH PabOTY B YCIOBHSIX

- YMETh IJIAHUPOBATH U BBIMIOJIHATH XUMHUECKUN IKCIIEPUMEHT
(peBpaleHne OPraHMYECKUX BEIIECTB NP HArPEBaHUH,
MOJTyYeHUE ITUJICHA U U3YUEHHUE €r0 CBOWCTB, KaYECTBECHHbBIE
peakuy Ha ambACTHIBI, KpaxMaJ, YKCYCHYIO KHCIIOTY;
JeHaTypalus OeKOB MPU HATPEBAHHH, [[BETHBIC PEAKITUI
OCIIKOB; MTPOBONTH PEAKIIN HOHHOTO OOMEHa, OTPEICIIATh
Cpeay BOIHBIX paCTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha
cynbdat-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH AMMOHHS;
peniaTh YKCIepUMeHTaIbHbIC 33]]a41 110 TeMaM «MeTaslbly,
«Hemeramibl») B COOTBETCTBHH C MTPABHIIAMU TEXHUKH
0€30MMacHOCTH NP OOPAICHUH C BEIIECTBAMHU U
1abopaTOpHBIM 000PYI0BAHUEM; TIPEJCTABIATH PE3YJIHTATHI
XUMHYECKOT0 IKCIIEPUMEHTa B (hopMe 3alliCu ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIUi U (OPMYTUPOBATEH BHIBOJIBI HA
OCHOBE ITHX PE3yJIbhTATOB;
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pEeabHOTO, BUPTYAILHOTO 1 KOMOWHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYaAlUSIX, IPOSABIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM
OBJiaieHUe YHUBEPCAJIbHBIMH PEryJasiTUBHBIMH
JeHCTBUAMM:

I) IPUHATHE ce0s U APYTUX JIIOAei:

- IPUHAMATh MOTHUBBI U aPTYMEHTBI IPYTUX JIIOACH IpH

aHaJIM3e Pe3yJIbTaTOB JIEATEILHOCTH;
- MPU3HABATh CBOEC MPABO U MPABO JPYTHX JIFOJCH Ha
OIIINOKHU;

- pa3BHBATh CIIOCOOHOCTH MMOHMUMATh MUP C MTO3UITUU
JPYroro 4ejioBeKa;

- YMETbh CAMOCTOSTEIBHO IIJIAHUPOBATh U IPOBOIUTH
XUMHYECKHUI SKCIIEPUMEHT (TIOJy4eHHe U U3YyYeHHUE CBOICTB
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB, KAUECTBEHHbIC
peaKkuuu yrieBoA0pOI0B Pa3InYHbIX KJIACCOB U
KOCJIOPOJCOIEPKAIMX OPIraHUYECKUX BEIIECTB, PELICHHUE
9KCIIEPUMEHTAJIBHBIX 33/a4 10 PACIIO3HABAHUIO
HEOPraHUYECKUX U OPraHUYECKHUX BEUIECTB) COOTBETCTBUU C
IpaBUJIaMU TEXHUKHU 0€30MacCHOCTH MPU OOPAILEHUH C
BEIIECTBAMHU U J1a0OpaTOPHBIM 000PYJOBAHUEM,
(hopMyIHUpOBaTh LI UCCIIEIOBAHUS, PEAOCTABIAThH B
pa3nuyHOi opMe pPe3yNnbTaThl IKCIEPUMEHTA, aHATN3UPOBAThH
U OLIEHUBATh UX JJOCTOBEPHOCTH;

OK 07. ConericTBOBaThH
COXPaHEHHUIO
OKpY’Karolle cpefspl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMaTa,
MPUHIIUIIBI OEPEKITHUBOTO
MPOU3BOJICTBA,

3¢ dexTHUBHO AeiicTBOBATH
B YPE3BBIYANHBIX
CUTYaIUsX;

B 00/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- ¢(hOpPMHUPOBAHHOCTDH IKOJIOTUIECKOH KYIBTYpPHI,
[IOHMMAaHHE BIUSHUSA COLUATBHO-D)KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON M COLIMATBHON
cpezbl, 0CO3HaHUE INI00aTbHOTO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

-IUIAaHUPOBAHUE U OCYILECTBICHUE JEICTBUI B
OKpY>KaloIlIeH Cpelie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

- AKTUBHOE HEINPUATHE ACUCTBUI, TPUHOCSIINUX BPE
OKpY>Karollen cpere;

- YMEHHE NPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTMYECKHE MTOCIEACTBHSI IPEATIPUHUMAEMBIX
JNEUCTBUMN, TPEAOTBpALIATh UX;

- pacIIMpEeHHE ONbITA ACSITEIbHOCTH SKOJIOTMUECKOM
HaIpaBJIEHHOCTH;

-OBJIaJICHHE HaBbIKAMHU y4eOHO-UCCIIEI0BATEIbCKOM,

- ¢(hopMUPOBATh IPECTABICHUS: O XUMHUUYECKON
COCTABIISIFOIIECH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIH
XMMHU B TIO3HAHUM SBJICHUN TPUPOBI, B (POPMUPOBAHUU
MBIIIEHUS U KYJIbTYPbI IMYHOCTH, €€ (PYHKIIMOHAIbHON
I'PaMOTHOCTH, HEOOXOAUMOM ISl peLIeHUs TPAKTUYECKUX
3aj71a4 ¥ 3KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHHUIO K CBOEMY
30POBBIO U IPUPOJTHOIL cpene;

- YMETh CO0JII0/1aTh IIPABHJIA IKOJIOTUYECKH 11€JIeCO00pa3HOro
HOBEJICHUS B OBITY U TPYAOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUs CBOETO 37I0POBbsl M OKPYXKAIOLIEH ITPUPOTHON
Cpeabl; YIUTHIBATh OMIACHOCThH BO3/ICHCTBHS HA KUBBIE
OpTraHHU3MbI OIIPEACTICHHBIX BCIICCTB, TIOHUMAasA CMBICJI
MoKa3aTess MpeiebHO IOMYCTUMOM KOHIICHTPAllUY;

- YMCTb IMPOTrHO3UPOBATh, AHAJIU3UPOBATHL U OLUCHHUBATH C
MO3UIMN YKOJIOTHYECKON 6€30MaCHOCTH MOCIEICTBHS OBITOBOM
Y TIPOM3BOJICTBEHHOM JEATEIHHOCTH YeJI0BEKa, CBSI3aHHOH C
nepepaboTKOM BEIECTB; UCIOIb30BATh MOJYYESHHbIE 3HAHUS
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MPOEKTHON M COLMAJIbHON JIEATEIIbHOCTH;

JUISL IPUHSATHS TPAMOTHBIX PEIICHUH MPOo0JieM B CUTYaIUsIX,
CBSI3aHHBIX C XUMHUEH;

- YMETb OCO3HABaTh OITACHOCTb BO3JICUCTBUS HA JKUBBIC
OpraHU3Mbl OIIPENEIECHHBIX BEILECTB, [IOHUMAast CMBICI
II0Ka3aTels MPeIeIbHO T0IyCTUMON KOHLICHTPALUH, U
HOSACHATH Ha IIpUMepax cocoObl yMEHbUICHUS U
NIPEAOTBPALLEHUS UX BPEAHOIO BO3ACHCTBUS HA OpraHU3M
YEJI0BEKa.

I1K 6.3
OpranuzoBbIBaTh padboTy
TPYAOBOTO KOJIJICKTHBA

I[IK 6.4
Konrtpoauposars xo1 u
OLICHUBATh PE3YJIbTaThl
BBINOJIHEHUS

MPUMEHSTh OCHOBHBIC 3aKOHBI XUMUH ISl PEIICHUS
3a/1a4 B 00J1aCTH MPOPECCHOHATBHON ACSITEITLHOCTH;
UCIIOJIb30BaTh CBONCTBA OPraHUYECKUX BEIICCTB,
AUCHICPCHBIX W KOJJIOMAHBIX CUCTEM JJIA
ONITUMH3AIMU TEXHOJIOTHYECKOTO TIPOIIecca;
OIMKMCBbIBATh YPABHCHHUAMU XUMHYCCKUX peaKHI/Iﬁ
MPOIIECCHI, JIS)KAIMEe B OCHOBE IMPOU3BOCTBA
MPOJOBOJILCTBEHHBIX POTYKTOB;

MPOBOJIUTH PACYETHl MO XUMHYECKUM (popmynam u
YpaBHCHHSIM PEaKIINH;

UCIIOJIb30BaTh J1A0OPATOPHYIO MOCYIYy H
000pyIOBaHUE;

BBIOMPATh METOJ M XOJ XUMHYECKOTO aHaJIN3a,
MoIOMpaTh PEAKTUBHI U aIaparypy;

MMPOBOAWUTE KAYCCTBCHHBLIC PCAKIIMU Ha
HEOPraHWYeCKUe BEIIECTBA W HOHBI, OTHCIbHBIC
KJIACCHI OPraHUYECKUX COCAUHCHHUM;

BBITIOJIHATH KOJMYECTBEHHBIE PacyeThl COCTaBa
BEIIIECTBA 110 pe3yJIbTaTaM U3MEPCHUN;

COOJIIO/1aTh MPaBUIIa TEXHUKU 0€30MaCHOCTH TIPH
pabote B XxuMu4eckoi 1adboparopuu

OCHOBHBIE ITOHATHS U 3aKOHBI XUMUU;
-TEOPETHYECKUE OCHOBBI OPTraHUYECKOW, (PU3MUECKOMH,
KOJUIOMIHOM XUMUU;

-[IOHATHE XUMUYECKON KMHETUKH U KaTaju3a;
-KJIaCCU(PUKAIMIO XMMUYECKUX PEAKIUHA U
3aKOHOMEPHOCTH UX MPOTEKaHUS;

-o0paTuMble U HEOOpaTUMble XUMHUYECKHE PEaKLUu,
XMMHMYECKOE PAaBHOBECHE, CMEILEHUE XHMHUYECKOTO
paBHOBECHSI 1OJ1 ACWCTBUEM PA3INYHBIX (DaKTOPOB;

- OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLINH,
peaKIi HOHHOTO OOMEHa;

TUPOJIN3 COJIEH, JUCCOLMALUIO 3JIEKTPOJIUTOB B
BOJHBIX pacTBOpax, MOHSATHUE O CHJBHBIX M CIa0BIX
INEKTPOJINTAX;

-TeTIOBONM 3(PPEeKT XUMUYECKUX peaKiui,
TEPMOXMMHUYECKHE YPABHEHUS;

-XapaKTEepPUCTUKU PA3IUYHBIX KJIACCOB OPraHUYECKHX
BELIECTB, BXOJALIUX B COCTaB ChIPbsi U TOTOBOM
MHAILEBON ITPOTYKLINH;

-CBOWCTBAa PAaCTBOPOB M KOJUIOMIHBIX CHUCTEM
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN;

-JIACIIEPCHBIE U KOJUIOMJHBIE CUCTEMBI NHILEBBIX
MIPOJYKTOB;

-poJIb ¥ XapaKTEPUCTHUKU TOBEPXHOCTHBIX SIBJICHUN B
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MPUPOAHBIX U TEXHOJIOTUYECKUX ITPOLIECCaX;

-OCHOBBI aHAJIMTHYECKON XUMHUY;

-OCHOBHBIE€ METO/IbI KJIACCUYECKOT'O KOJIMUYECTBEHHOTO
U GU3UKO-XUMUYECKOTO aHAJIN3a;

-Ha3HA4Y€HUE U IpaBWJIa HCIOJIb30BaHUS
1a00paTOPHOTO 00OPYIOBAHUS U aIapaTyphl;
-METOJIbl U TE€XHUKY BBINOJHEHUS XUMHUYECKUX

aHAJIN30B;
-npueMbl 0e30macHoil paboThl B XUMHUYECKOU
nabopaTopuu
Koawbl IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCHUIIIMHBI BKIIOYAKOT:
pe3yJbTaToB
JIP 10 3ab0TAIuUCS 0 3alUTe OKPYKAIOIIEH Cpeibl, COOCTBEHHOM M Uy>KOH 0€30IaCHOCTH, B TOM YHCJIe IU(PPOBOH
JIP 15 I'oToBHIi K TpodeccnoHaNbHON KOHKYPEHIIMY U KOHCTPYKTUBHOM peaKuu Ha KPUTHUKY.




2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIHUTILINHBI

2.1. O0beM y4eOHOM ITMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHON NPOrpaMMbl JUCHHUILINHBI 144
BT. 4.:

OcHoBHoOE coiepKaHue 102
TeopeTuiecKkoe o0ydyeHue 42
MPaKTUYECKHUE 3aHATHUS 38
B T.4. KOHTPOJIbHBIE PAOOTHI

1abopaTOpPHBIE 3aHATHS 22
IIpodeccuoHaILHO OPMEHTHPOBAHHOE COlePIKAHHE 26
B T. 4.:

TEOpETUIECKOe O0ydeHne 6
PAKTUYECKHUE 3aHSTUS 12
nabopaTOpHBIE 3aHATHS 8
IIpomexyTouyHas arrecTanus (3K3aMeH) 16
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2.2. TemaTnyeckuii mJiaH u cogaepxanue gucuuminubl /1. 02 Xumus

HaumeHoBaHue pa3aeioB U TeM Copep:xaHue yuedOHOro MaTepuajia (0CHOBHOe T MpogeccCHOHATBLHO Oo0bem DopMupyeMble 001IHe
OpHEeHTHPOBAHHOE), IA00PATOPHbIE H MPAKTHYECKUE 3aHATHS, MPUKJIATHON 4acoB KOMIIeTeHI[UH H
MOAYJIb npogeccuoHaIbHbIE
KOMIIeTeHIINH
1 2 3 4
OcHoOBHOE coliep:kaHue 102
Paspgea 1. OCHOBBI CTPOEHHUSI BellecTBa 68
Tema 1.1 OcHOBHOe cofiep:kaHue 4
OcHoOBHbBIE IOHATHS H 32KOHBI Teoperuyeckoe o0yueHnue 2 OK 01
XumMun [Ipenmer xuMuu. 3HaUCHHE XUMUH IIPH OCBOCHUU TPO(ECCHIT U CIIeHAIEHOCTEH
CIIO Texamyeckoro npoduist npodheccHoHaabHOTo 00pazoBannss. OCHOBHBIC MOHATHS 2
xumund. OCHOBHBIE 3aKOHBI XUMHH. Moiib. MoJisipHas Macca BelecTBa.
IIpakTHyeckoe 3aHATHE 2
Pemenne pacueTHBIX 33124 Ha HAXOXKACHUE OTHOCUTEIIBHON MOJICKYJIIPHOM MacCHI, 2
KOJINYECTBA BEILECTBA, MACCOBOH JTOJIM XUMHUYECKUX 3JIEMEHTOB B CII0’KHOM BEIIECTBE
Tema 1.2. OcHOBHOe cofiep:kaHue 6
CTpoenue BemecTBa Teoperuueckoe o0ydenue 4 OK 01
CrpoeHne aroma, W30TONEI. llepHoAWyecKWii 3aKOH W IEPHOANYECKAs CHCTeMa OK 02
xumuueckux snemeHToB .M. MenneneeBa. Tunbl xumMmuueckoil cBs3u. loHHas CBS3b.
KoBaneHTHass HemonsipHas CBs3b. MeTauindyeckas CBs3b. BogopomHas CBS3b. 4
MesxMoneKyIsipHOE B3auMO/IeiiCTBHE.
W3oTomsI, OCHOBHOE ¥ BO30YXKIEHHOE COCTOSHHE aTroMma, THOpPHIU3AIMs aTOMHBIX
opOuTanen.
IIpakTuyeckoe 3aHATHE 2
MogenupoBanue moctpoeHus: Ilepuoguueckoil TabIMIBI XMMHUYECKHX OJIEMEHTOB.
CocraBiieHHEe DJIEKTPOHHBIX KOHQUIYpalUMii ~ aTOMOB XHMHYECKHX JIJIEMEHTOB.
XapakTepucTHKa XHMHYECKOTO 3JIEMEHTa II0 €ro IOJIOXKEHHI0O B IMEPHOANYECKON 2
cucreMe. 3HaU€HHWE IEPUOJMYECKOr0 3aKOHA. PelleHne 3ajad Ha MAacCOBYIO JIOJIIO
pacTBOpeHHOTO BemiecTBa. O3HAKOMIICHHE CO CBOWCTBAMH JAWCIEPCHBIX CHCTEM.
CocraBnieHne ypaBHEHHH peaknii HOHHOro oOMeHa.
Pa3nen 2. XumMuyeckue peakiuu 12




Tema 2.1.
Xumuyeckue peakuuu
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OcHoBHOe coaep:KaHue

Teopernueckoe o0y4yeHue

Knaccudukanus n THIBI XUMUYIECKUX PEaKIHi C y9aCTHEM HEOPTaHMIECKHX BEIIECTB.
KonnuectBennsle oTHOEHU B XUMUH. OCHOBHBIE KOJIMYCCTBCHHBIE 3aKOHBI B XUMHUH
U pacyeThl MO YpaBHEHMSM XMMHYECKHMX peakiuil. Moib kak eIuHHIA KOJINYECTBa
BeiecTBa. MossipHas Macca. 3aKOHBI COXPaHEHHs MacChl ¥ SHEPTUu. 3aKOH ABOrajpo.
MounspHaslii 00beM ra3oB. OTHOCUTENBHAS TUIOTHOCTD Ta30B.

Peaximu koMIiekcooOpa3oBaHusI C yUacTUEM HEOPraHHUECKHUX BEIIECTB (Ha IpUMepe
THIPOKCOKOMIUIEKCOB IIMHKA M aTFOMHUHUS).

IIpakTnueckoe 3ansTHE

CocraBieHue ypaBHEHHH peaknui pa3HbIX TUNOB. OmpenencHue THNA PEAKLMU IO
YPaBHEHHIO XUMHYECKOM peaknuu. PacdeT KOIMYECTBEHHBIX XapaKTEPHCTUK
HCXOJAHBIX BEIIECTB U MPOAYKTOB pCaKIHH. PacueT KOIMYECTBEHHBIX XapaKTECpUCTUK
MPOAYKTa PEAKIUH COCAMHEHHS, €CIM OJHO W3 BCIISCTB JaHO B H30BITKE W/WIH
COJZICPXKUT TpHuMecH. Pacuer MaccoBoW WM OOBEMHOH JONMM BBIXOJA MHPOIYKTa
peaKkIuy COeTUHEHUsI OT TEOPETHYECKH BO3MOXKHOTO. PacdyeT 00BEMHBIX OTHOLICHUH
razoB. Pacuer macchel (00beM, KOJTMYECTBO BELIECTBA) IPOAYKTA PEAKIMH, €CIH OJHO
U3 BEILECTB JaHO B BHJE PacTBOpPA C ONPENEIEHHON MAacCOBOM J0OJE€H PacTBOPEHHOTO
BEIIECTBA.

YpaBHEHUs OKHUCICHHUS-BOCCTaHOBICHMSA. CremeHb oOKucieHus. OKHCITUTETs U
BOCCTaHOBUTENb.  OKHCIUTENFHO-BOCCTAHOBUTEIFHBIE ~ PEAKIUH B TpPUpPOAE,
MIPOM3BOJICTBEHHBIX TIPOIIECCaX M JKU3HEACATEIBEHOCTH OpPTaHU3MOB. OKHCIHATEIBHO-
BOCCTaHOBHTeHBHLIﬁ IIOTCHIIHNAJI cpeum. COCTaBHeHI/Ie u ypaBHI/IBaHI/Ie OKHCJIUTCIIBHO-
BOCCTAHOBUTCIIbBHBIX peaKHI/Iﬁ METOAOM BHCKTpOHHOFO 6ancha. TI/IHI/I‘-IHI)Ie
HEOPTaHMYECKUE OKUCIUTEIN U BOCCTAHOBHUTEIH. DIIEKTPOJIN3 PACTBOPOB M PACILIABOB
cosieH.

OK 01

Tema 2.2
DJIEKTPOJIMTHYECKAST JUCCOLUALMS
M HOHHBIH 00MeH

OcHoBHOe coaep:KaHHe

Teopernueckoe o0y4yenne

Teopus 3IEKTPOIUTUIECKON nucconuanuu. Peakiuu monHoro oomena. CocraBieHue
peaKHHﬁ HOHHOI0 OOMeHa IIYTEM COCTABJICHUA HX IOJIHBIX M COKPAIICHHBIX MOHHBIX
ypaBHeHHHA. [maponns conel. 3HaueHWE TUAPONIHM3a B OMOJIOTHYECKHX OOMEHHBIX
nporneccax. [IpuMeHeHne THAPOIN3a B IPOMBIIUICHHOCTH.

JlaGopaTopHblie 3aHATHS

OK 01
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JlabopaTopHast paboTa «Peakiun rumpoausa.

HccnenoBanue cpenpl pacTBOPOB COJIEH, 0OPa30BaHHBIX CHIIBHBIMU M CTA0OBIMHU
3NEKTPOIUTAMH M UX PEaKINil ¢ paCTBOpaMH ILEI0YH U KapOoHaTa HaTpHsl.
CocraBieHre peakIiii THIPOIN3a COJCH.

Kontpoasnas padora 1.

CTpOGHI/Ie BEIIECTBA 1 XUMHUYECKUEC PECAKIINHN.

Pa3nen 3.

CTpOCHHe H CBOMCTBA HEOPraHu4e€CKUX BEIECTB

Tema 3.1.
Kaaccuduxanus HeopraHmieckux
COeJMHEHHUH U UX CBOMCTBA

OcHoBHOe coaep:kaHue

Teopernueckoe o0y4yeHue

Knaccudukanus HeopraHmdeckux BemecTB. [IpocThie U ClIOKHBIE BEIECTBa.
OCHOBHBIE KJIACCHI CJIOKHBIX BEUIECTB (OKCHIBI, THIPOKCHBI, KHCIIOTHI, COJIH).
HomeHknaTypa 1 Ha3BaHUS HEOPraHUYECKHX BEHIECTB UCXOS U3 UX XUMHUYECKON
(hopMyIIBI MITH COCTABIEHUE XUMHUIECKOH (POPMYIIBI HCXO/S U3 HA3BaHMS BEILIECTBA MO
MEXIyHapOAHOU WK TPUBHAIILHOM HOMEHKIAType. MeXMOIeKyIIsIpHbIE
B3anMoJieiicTBusa. Kpuctamioruaparsl. ArperaTHble COCTOSIHHS BEILIECTBA.
Kpucrannmueckue u aMmopgHble BemecTBa. THITBI KPUCTAIIMYECKUX PEILIETOK
(aroMHas, MOJIEKYJIIpHas, HOHHAS, METaJUTMUECKast). 3aBUCUMOCTh (PU3NUECKUX
CBOMCTB BeI[eCTBA OT THIIAa KPUCTAIUINYECKOH pereTku. [IpuanHbl MHOTOOOpas3us
BelecTB. COBpEMEHHBIE NMPEICTABIEHHS O CTPOSHUN TBEPABIX, JKUAKHUX U
ra3000pa3HbIX BemecTB. JKUIKHe KpUCTabL.

IpakTnyeckune 3aHATHSA

Pemenne 3a1a4 Ha pacueT MaccoBOil 10JH (MacChl) XUMHUYECKOTO IeMEHTa
(coenuHeHus) B Mosiekysie (cMecH). Pemenne npakTHIecKux 3aAaHuil 1mo
Ki1accu(uKaluy, HOMEHKIIATYpe U XUMUYECKUM (OpMyJaM HEOPraHWYeCKUX BEUIECTB
Pa3NIUYHBIX KIacCOB (Ha3bIBATh M COCTABIIATH OPMYIIBI XUMHYECKHIX BEIIECTB,
OTIpeNIeNATh IPUHAIEKHOCTD K Kilaccy). ICTOUHNKH XUMHUYEeCKOi HH(popMauu
(Hay4Has v yqaeOHO-Hay4Has JIUTEpaTypa, CpeACTBa MacCOBOH MH(POPMAINH, CETh
Wnrepner u npyrue). [lonck nHGopManyu rno Ha3BaHUAM, HICHTUPHUKATOPAM,

CTPYKTYPHBIM (OpMyJIam.

OK 01
OK 02

Tema 3.2.
Pusnko-xuMHYeCcKHe CBOHCTBA
HEOPraHMYecKHUX BellecTB

OcHoBHOe coaep:KaHHe

12

TeopeTuquRoe 06y‘leHl/le

Merasnbl. O6upe Gpu3nyeckue U XMMU4ecKre cBoiictBa MeTaanoB. CrocoOsl
HoJTy4eHHs. 3HAYCHHE METAJJIOB U HEMETAIUIOB B MIPUPOJIC U XKU3HEACATEILHOCTH
YeJioBeKa U opranu3mMoB. Kopposus MeTasioB: BUIBI KOPPO3HH, CIOCOOBI 3aLUTHI OT
KOPPO3HUH.

OK 01
OK 02
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Hewmertammer. O0mue pu3ndeckne u XUMAIECKHAE CBOHCTBA HEMETALIOB. THIMYHBIE
cpoiictBa HeMeTaiuioB |1V-VII rpymm. Kiraccudukanms u HOMEHKIaTypa COeIHHEHIH
HeMeTasnoB. KpyroBopoThl OHOTE€HHBIX AJIEMEHTOB B IPUPOJIE.

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHN4YCCKUX BCUICCTB (OKCI/IZ[OB,
TUAPOKCUIOB, KUCJIOT, cojieit u Hp) 3aKOHOMEPHOCTU B UBMCHCHUU CBOMCTB IMPOCTHIX
BEIIECTB, BOAOPOA U HBIX COGHHHCHHﬁ, BBICIINX OKCHUIOB U THAPOKCHUIOB.

IIpakTnyeckue 3aHATHSA

CocraBneHne ypaBHEHHH XHMHWYECKHX PEAKLIUH C yJacTHEM IPOCTBIX M CIOXKHBIX
HEOPTaHMYECKHX BEINECTB: OKCHAOB METAIOB, HEMETAIOB M aM(OTEPHBIX
DJIEMEHTOB; HEOPraHWYeCKUX KHUCIOT, OCHOBaHMHA M aM(pOTEPHBIX THAPOKCHIOB,
HEOPraHUYECKUX COJICH, XapaKTEpU3yIOLINX UX CBOMCTBA.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUil Ha CBOMCTBA H
[I0JIy4E€HUE HEOPTAaHUYECKUX BEIECTB.

JlabopaTopHble 3aHATHS

JlabopaTopHas padoTa «CBOWCTBA METAJIJIOB M HEMETALIOBY

I/ICCHCI[OBaHI/Ie (bI/I3I/I‘-IeCKI/IX M XUMHYECKUX CBOMCTB METAJJIOB U HEMETAJIIOB.
Pemenue OKCIICPUMEHTAJIbHBIX 3a/1a4 110 XUMHUYCCKUM CBOMCTBaM METAJJIOB U
HEMETAJUTOB, [0 PACMIO3HABAHHUIO U MTOJYUEHHUIO COSTUHEHHUI METAIIIIOB U HEMETAIIIOB.

Tema 3.3.

IIpon3BoacTBO HEOPraHMYECKUX
BelecTB. 3HAUYEeHHE M MPUMeHeHHne B
OBITY M Ha POM3BOJCTBE

OcHOBHOe cofiep:KaHue

Teopernueckoe o0yyeHue

OO1mue npeacTaBIeHUs O IPOMBIIUIEHHBIX CIIOC00aX MOTy4eHHUS XUMHIECKUX
BEIECTB (Ha IMpUMepe MPOU3BO/ICTBA aMMHAaKa, CEPHON KHCIIOTHI).

UYepnast n uBeTHast MeTayuryprus. [IpakTnaeckoil mpruMeHEeHUE dIIEKTPOIN3a JUTs
MOJTYYCHHMS. IIETOYHBIX U [IEJT0YHO3EMEINIbHBIX METAJUIOB U amfoMuHUA. CTEKIIo U
CHJIMKATHAasI HPOMBIIIJICHHOCTD.

ITpobnema 0TX0ZOB M MOOOYHBIX IPOAYKTOB.

IIpakTHyeckue 3aHATHSA

Pemenne npakTHKO-OPHEHTUPOBAHHBIX 3aIaHUI O POJIM HEOPTaHIMYCCKOW XUMUH B
Pa3BUTHH MEIUIIHEI, CO3IaHUHM HOBBIX MAaTEPUANIOB (B CTPOHUTENBCTBE U JIP.
OTpacisaX NPOMBIIIICHHOCTH), HOBBIX HCTOYHHKOB YHEPTUH (TbTCpPHATHBHEIC
WCTOYHHUKHU HEPTUH) B PEIICHUH IIPOOJIEM SKOIOTHYECKOM, SHEPTETHUECKON U
MMHIIEBOI 0E€30MACHOCTH.

OK 01
OK 02

KonTtponbHnast pabora 2

CsolicTBa HEOPraHN4CCKUX BCILICCTB.
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Paznen 4.

Kuneruueckne 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHYCCKHUX peaxunifl

12

Tema 4.1.
KuHeTHuecKue 3aKOHOMEPHOCTH
NPOTEKAHUSI XUMHYECKUX PeaKkuuii

OcHoOBHOe cofiep:kaHue

Teopernueckoe o0yyeHue

Xummnaeckue peakud. Kiraccupukanus XUMIIeCKHX Peakuii o (pa30BOMY COCTaBY
(roMOTeHHBIE U FeTepPOreHHbIE), IO HCIOIB30BAHUIO KaTali3aropa (KaTaluTHIeCKUue 1
HekaTanuTuyeckue). CKOpoCTh XUMHYECKHUX Peakluil, ee 3aBUCUMOCTh OT Pa3IUYHbIX
(haxTOpOB: MPUPO/IBI pEArHPYIOIINX BEUIECTB, KOHLIEHTPAIIMH pPearupyroIinX BemecTs,
Temrepatypsl (npaBuino Bant-I'odda), momaay peakinoHHOH MOBEPXHOCTH,
HaJIM4Us KaTaau3aTopa..

OHeprust akTUBaIMKU. AKTUBUPOBAaHHBIN KoMIuleke. KaTanuzaTops! u katanus. Ponb
KaTaJIM3aTOPOB B PUPOJIC M MPOMBIIUICHHOM IIPOU3BO/ICTBE.

JlabopaTopHble 3aHATHS

H3y4yeHnue 3aBUCHMOCTH CKOPOCTh XUMUYECKON PEaKIMK OT KOHIEHTPALUH

pearupyomux BEIEeCTB U TEMIIEPATYPHI.

JlabopatopHas paboTa Ha BEIOOD:
1. JlaboparopHas pabota «OmnpeneseHne 3aBUCUMOCTH CKOPOCTH PEAKIUHU OT
KOHI[CHTPAI[MY PEarupyrolinX BelecTsy». VccnenqoBaHie 3aBUCHMOCTH CKOPOCTH
peakiiu oT KoHIeHTpanuu. OnpeaeneHne KOHCTAHThI CKOPOCTH rpaduieckum
METOJIOM.
2. Jlabopatopuas pabota «OtnpeaencHue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
TemrepaTypb». MccienoBanne 3aBUCHMOCTH CKOPOCTH PEAKLUH OT TeMIEepaTyphl.
Pacuer 3Hepruu akTuBaluy peaklyH.
Perienne npakTHKO-OPHUEHTHPOBAHHBIX 3aIaHKI HA aHAIHN3 (DAKTOPOB, BIMSIONIMX HA
M3MEHEHHE CKOPOCTH XMMHUYECKOI PeaKIHH.

3. Kuzup u gesrensHoctsh A.M. ByTiiepossa

OK 01
OK 02

Tema 4.2.

TepmoauHamMHu4ecKue
3aKOHOMEPHOCTH IIPOTEKAHUSA
XHMHYecKHX peakuuii. PaBHoBecue
XHMHYECKHX peaKLui.

OcHoBHOe cofiep:kaHue

TeopeaneCKoe oﬁyqe}me

Kiaccudukanms XUMHYECKUX PEeaKluil: o TemioBoMy 3 deKTy, 00paTHMOCTH.
Terosie 3QdHEKTH XUMUUECKUX peakuid. TepMOXUMHUYECKHE YPaBHEHUSL.
OO6paruMocTh peakiuii. XuMHYecKoe paBHOBECHE M €r0 CMEIeHHe Mo AeHCTBUEM
Ppa3JIMYHbIX q)aKTOpOB JJIA CO3JJaHUA ONITUMAJIbHBIX yCJ'IOBI/II\/’I MMPOTCKAaHUA XUMHUYCCKUX
IPOLIECCOB.

Ionsrue 06 »HTANIBIMN U SHTpoTMHU. DHeprust [ mb6ca. 3akon ['ecca u cnexcTBus U3
Hero. Pouib cMellieHnst paBHOBECHSI B TEXHOJIOTHYECKUX Mpolieccax.

IIpakTHyeckue 3aHATHSA

TTpunnun Jle laTtense. BausHue pa3nudHbiX (akTOPOB HA H3MEHEHUE PABHOBECHS
XUMHUYECKHUX peakiuii. 3aK0H NEHCTBYIONNX MAacC U KOHCTAHTa XUMUYECKOTO

OKO1
OKO02
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paBHOBecHs. PacdueTsl paBHOBECHBIX KOHIICHTPAIMi pearupyoInX BEIECTB U
MPOAYKTOB peakuunii. PacyeTs! TemioBoro 3¢ exra peaxiium.

Pewenue npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUN HAa IPUMEHEHHUE NpuHIuna Jle
[larense 11 HAX0XKAECHUE HATIPABICHHUS CMEIIEHHUS PABHOBECHSI XUMHYIECKUX
peakiuii 1 aHaIu3 (PaKTOPOB, BIMSIIONINX HA CMEIIEHHE XUMHIECKOTO PAaBHOBECHSI.

JlaGopaTopHble 3aHATHSA

JlabopatopHas paboTa «/3ydeHne BIUSHIE PA3TUIHBIX (PAKTOPOB HAa CMEIICHHE
XMMHUYECKOTO paBHOBECHs». ViccieoBaHNe BIUSIHUS H3MEHEHNS KOHLICHTPALIH
BEILIECTB, PEAKLIH CPEIbl M TEMIIEPATYPhl Ha CMEIIEHHE XUMUIECKOTO PaBHOBECHS.
CpaBHEHNE MOIYYEHHBIX PE3yIbTAaTOB C TEOPETUUECKH ITPOTHO3NPYEMBIMHI Ha OCHOBE
npunuuna Jle larense.

Kourpoabnas padora 3

CKOPOCTh XMMHUYECKOH peakiiuyi U XUMHYECKOe paBHOBECHE.

Pa3pnen 5.

JucnepcHble cMCTEMBbI

Tema 5.1.
JucnepcHble cucTeMbI U (paKTOPBI
HX YCTOMYHUBOCTH

OcHoBHoOe coaepkaHue

Teopernueckoe o0y4yeHue

HucnepcHbie cuctembl. Kommounusie cuctemMbl. ICTUHHBIE pPaCTBOPHI.

PactBopenue kak Gpu3uKo-xuMu4ecKkuii npouecc. PactBopsl. CriocoObl IPUTOTOBICHHS
pactBopoB. PacTBopuMOoCTh. MaccoBas 1075 pacTBOpeHHOTo BenlecTBa. [IpenensHo
JIOIYCTUMbIE KOHLIEHTPALMU U UX HCIIOJIb30BAHHE B OLICHKE 3KOJOTUUECKON
0e30MacHOCTH.

Krnaccudukamus tucnepcHBIX cicTeM 1Mo coctaBy. CTpoeHHE U (PaKTOpHI
YCTOMYMBOCTH AUCIEPCHBIX cUCTeM. Pacnio3HaBaHHE HCTUHHBIX PaCTBOPOB,
KOJUIOMIHBIX PACTBOPOB ¥ Ipy0oucTiepcHBIX cucTteM. CTpOeHHE MUIICILUTBL.
PaccenBanune cBera npu MpOX0XKICHUN CBETOBOTO IydKa Yepe3 ONTHIECKU
HEOJTHOPOAHYIO cpeny (3dbdekt Tunmans).

IpakTnyeckune 3aHATHSA

Pemenne 3a1a4 Ha IPUTOTOBIIEHHE PACTBOPOB.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX 33}18.HI/II71 Ha JUCIICPCHBIC CUCTCMBEI,
WCIIONIb3yeMbIE B OBITY M TPOM3BOJCTBEHHOUN NEATEIHHOCTH YEIOBEKa, C TMO3ULIUN
HKOJIOTHYECKOW OE30MacHOCTH TMOCHEACTBHA W TPAMOTHBIX pEIIeHHH Tpolem,
CBSA3aHHbIX C XUMHEH.

OKO0 7

Tema 5.2.
HccrenoBanue CBOWCTB THCIEPCHBIX
CHCTEM I NX WAeHTHPHKATHH

OcHoBHoOe cojepkaHue

JlaGopaTopHble 3aHATHSA

JlabopatopHas padota «[IpuroToBiieHre pacTBOPOB)
[IpuroroBnenne pacTBOPOB 33AaHHOM (MOJIIPHOW) KOHLEHTpauuu (C TPAaKTHKO-
OpHEHTHPOBAHHBIMH BOTIPOCAMH ), OIIPEIeNICHHE CPEAbl BOIHBIX PAaCTBOPOB.

OKO1
OKO02




19

JlabopatopHast padoTa «VccnenoBaHue TUCTIEPCHBIX CHCTEM.

[IpuroroBneHne 1 U3ydeHNE CBOMCTB AUCIEPCHBIX CUCTEM Pa3HBIX BHIOB: CYCIICH3HH,
SMYNBCHH, KOJUIOMZHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHHHBIX M KOJUIOMIHBIX
PacTBOPOB, BEISIBICHHE OCHOBHBIX Pa3JINdUil MEKAY HUMH.

KontpoabHas padora 4

,Z[I/ICHepCHLIe CHCTCMBbI

Pa3znean 6.

CTpOGHl/Ie H CBOMCTBa OPraHn4YeCKuX BeIeCTB

28

Tema 6.1.

Kaaccudukanusi, cTpoeHne u
HOMEHKJIATYPa OPraHuYecKnX
BeIeCTB

OcHoBHOe coaep:kaHue

Teopernueckoe o0y4yeHue

IIpenmer opranudeckoil XMMHHU. B3auMOCBSA3b HEOPraHMYECKHX M OPraHUYECKUX
BEIIECTB.

XuMHUECKOE CTPOCHUE KaK MOPSAIOK COCAMHEHHsS aTOMOB B MOJIEKYNE COTJIACHO HX
BaleHTHOCTH. OCHOBHBIE TOJIOKEHHS TEOPUH CTPOCHHSI OPTaHHMUYECKUX COCTUHEHUN
AM. bytnepoBa. YriepoaHbIl CKeJET OpraHUYecKOW MOJIEKYJbl. MONEKYJISpHbIE U
CTPYKTYpHbIE ~XUMHYeCKHue (OpMysbl. 3aBHCUMOCTb CBOMCTB  BEIIECTB  OT
XMUMUYECKOTO CTpOEHUS MoyieKyld. M3omepuss u  u3oMepsl  (CTpYKTypHas),
reoMeTpuueckas (Luc-TpaHc-u3oMepus). KpaTHOCTh XUMUUECKO CBA3H.

[Tonstue o ¢yHKUMOHANBHOH rpymnmne. [IpuHIMI KiaccUpUKaMKU OpPraHUYECKHX
COeqUHEHuH. MexayHapoqHas HOMEHKJIaTypa W TNPHHLUUIB  HOMEHKJIATYpPHI
OpPraHuYeCcKUX COEAMHEHUM.

[pakTnyeckune 3aHATHSA

HomeHnknaTtypa oOpraHMuecKHMX COEIUHEHHIl OTAEIBbHBIX KIAcCOB (HACHIIICHHBIE,
HEHACBIIICHHbIE, apOMAaTHYeCKHUEe YIJICBOJOPOBI, CIUPTHI, (HEHOJBI, aJbIeTHIH,
KEeTOHBI, KapOOHOBBIE KHCJIOTHI M JAp.). COCTaBIECHHE TIIONHBIX M COKPALICHHBIX
CTPYKTYPHBIX (OPMYJT OPTaHMYECKHX BEIIECTB OTAENBHBIX KIACCOB, HCIIONB3YS HX
Ha3BaHUs MO CHUCTEMAaTHYECKOH HaMeHKiaType. Pacdersl mpocreiimed Qopmyssl
OPTaHUYECKOH MOJICKYJIbI HCXOJISl M3 DJIEMEHTHOT0 cocTasa (B %).

OKaO01,

Tema 6.2
CaoiicTBa OpraHu4ecKux
coeMHEeHu

OcHoOBHOe cofiep:kanue

14

Teopernueckoe o0y4yeHue

10

DU3NKO-XUMUYECKUE CBOMCTBA OPraHMYECKUX COEIUHEHUI OTAEIbHBIX KJIAcCOB
(ocobeHHOCTH KITacCU(UKAIMA ¥ HOMEHKJIATYphl BHYTPH KJacca: TOMOJIOTHYECKUH
psan m obmas ¢dopmyna; nzoMepusi; GU3MUECKHE CBOWCTBA, XUMHYECKHE CBOWCTBA;
CIIOCOOBI OTYYCHHU ):

- IpeAeNbHBIE YIIeBOJOPoAbl. ['opeHre MeTaHa Ka OJMH M3 OCHOBHBIX HMCTOYHHUKOB
TeIla B HPOMBINUIEHHOCTH U ObiTy. CBolicTBa INPHPOAHBIX YTIJIEBOJOPOJIOB,
Hax0X/ICHHUE B IPUPOJIC U MPUMEHEHHE aJIKaHOB,

OK 01
OK 02
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- HENpeAeNbHBIE M apOMaTHYecKHe yrieBogopoasl. Ilommmepusanms sTmiieHa Kak
OCHOBHOE HAmNpaBJICHWE WCIONb30BaHWA. [OpeHHWe areTwieHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOTO TIAMEHH AJISI CBAPKU M PE3KU METAIUIOB;

- KHCJIOPOJICOJIEpKAIlINEe COCOUHEHHsl (CHMPTBI W TPOCThie 3PUPBI, (HEHOJBI,
IBACTHABl U KETOHBI, KapOOHOBBIE KHCJIOTHI M WX NPOU3BOIHEIE). [IpakTHueckoe
NPUMEHEHUE STHIICHTIIMKOIIS, IIIHIeprHa, GpeHona. [Ipumenenue ¢popmansaeruia,
aleTajblIeru/1a, YKCYCHOM KUCIOThl. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT.
Moromnue cBOMCTBa MBLIA;

- a30TCoACpIKaIIUEC COCTUHCHUA (aMI/IHLI 1 AaaMHUHOKHCJIOTHI, 6eJ'IKI/I).

Knaccudukarust 1 0COOCHHOCTH OpraHMYECKHX peakiuil. PeaklMOHHBIC IICHTPHI.
PaI[I/IKaIILI. HepBOHaHaanme NOHATHUA O TUIIAX MW MEXaHU3Max OPraHuYCCKUX
peakiuii.

HpaKTuquKne 3aHATUSA

Pemenne wnenodek ImpeBpallcHUM Ha TEHETHYECKYH) CBA3b MEXIY KiIaccaMu
OpPraHUYECKHUX COCIUHEHHMM C COCTaBICHUEM HA3BaHWUM COEIUHEHUM 10 TPUBHUAIbHOU
WM MEXIYyHApOJHOM CUCTEMaTH4YeCKOM HOMEHKIarype. PemieHue pacdeTHbIX 3amad
10 YPAaBHEHMSIM PEaKLUi C y4aCTUEM OPraHMYECKUX BEIIECTB.

JlaGopaTopHble 3aHATHS

JlabopatopHnas pabota «IlonydeHue STHICHA U H3yYCHUE €TO CBOWCTRY

[Tonyuenue sTuieHa W3 JTaHoJIAa B JIAOOPATOPHUM M M3Y4eHHE ero (pU3MYecKux u
XUMHYECKUX CBOMCTB.

CocraBiieHre peakiuii NPUCOSTUHEHNS U OKHCIICHHs HA MpUMepe JTHIeHa. Pelenne
pacyeTHbIX 3a/1a4 ¢ UCIOJIb30BAHUEM IUIOTHOCTH T'a30B [0 BOJIOPOJIY H [0 BO3IYXY.

Tema 6.3

Opranuyeckue BellleCTBA B
JKU3HeAesITeJbHOCTH YeI0BeKa.
IIpousBoacTBO U IpUMEHEHUE
OPraHNM4ecKHX BelllecTB B
NPOMBIIIJIEHHOCTH

OcHoBHOe cofiep:kaHue

TeopeaneCKoe oﬁyqe}me

Bruooprannyeckue coenuHeHus. IIpuMeHeHme M OuosiorHdeckas pPOJb YIIIEBOMAOB.
OxucrieHue YrieBOJOB — MCTOYHMK OJHEPrUH JKMBBIX oOpraHu3MoB. Ob6mactu
NPUMEHEHHs  aMUHOKUCIOT. [IpeBpamenue O€IKOoB THIM B OpPraHU3ME.
Buonornueckne ¢ynknum OenkoB. buonormueckme ¢GyHkium kupoB. Ponb
OpPTraHWYeCKOl XMMHH B PELICHUH POOJIeM MUIIEBOH O€3011acHOCTH.

HyxnenHoBele kucnotel: coctaB U cTpoeHue. CtpoeHue HykiaeotunoB. CocraB
HykienHoBelx  kucnor  (JJHK, PHK). Posp  HyKIEMHOBBIX  KHCIOT B
JKU3HEIESTEIbHOCTH OPraHU3MOB.

OK 01
OK 02

[Tpon3BoACTBO OpraHMYECcKHX BEIIECTB: MeTaHoJa, nepepaborka Hedtu. [lonuaTrieH
KaK KpYIHOTOHHA)KHBIN NMPOAYKT XMMHYECKOTO IIPOU3BOJCTBA. [I[puMeHeHe 3TueHa.
IIpou3BoACTBO U IPUMEHEHHUE KayuyKa U PE3UHBI.

CuHTeTHYEeCKHe M MCKYCCTBEHHBIE BOJIOKHA, MX CTpPOCHME, cBoiicTBa. [IpakTmueckoe
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UCTIONb30BaHNE BOJOKOH. CHHTETHYECKHE IUICHKH: MW3OJIMSA U  IIPOBOJOB,
MEMOpaHbI U ONPECHEHUS BOZbI, 3aLIUTHHIC IUICHKH A1 aBTOMOOMIICH, IIaCTBIPH,
XUPYprUdecKue MOBA3KH. HOBBIE TEXHOJNOIMM [albHEHIIET0 COBEPIICHCTBOBAHHS
MOJIMMEPHBIX MAaTEPHAIOB.

Ponp opraHmdeckoil XMMHW B pEeIICHHH IMPOOJeM SHEPreTHIecKoil 0e30MmacHOCTH, B
PasBUTHHM MEIUNMHBI, CO3JAHUU HOBBIX MAaTEpPHAlIOB, HOBBIX HCTOYHHKOB 3HEPIHU
(asIpTepHATHUBHBIE HICTOUHUKHU 3HEPTHUH)..

HpaKanecxne 3aHATHA

Pemienue mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN IO COCTABJICHUIO XHUMHUYECKHUX
peakuui, OTpaKalIUX XHUMHUYECKYI0 AKTUBHOCTh OPIaHUYECKUX COCAUHEHUH B
pa3IUYHbIX cpeaax (MPUPOAHBIX, OMOTOTMYCCKHIX, TEXHOTCHHBIX ).

Kounrpoabhas pabdora 5

CTpyKTypa 1 CBOMCTBa OPTaHUYECKUX BEILIECTB.

Paznmen 7. KauecTBeHHbIe peakui 00HAPY:KEHHS] HEOPTAHUYECKUX H OPraHMYeCKuX
BeIlleCTB
Tema 7.1 OcHOBHOe cofiep:kaHue

Oo0HapyxeHHe HEOPraHMYeCKUX
KATHOHOB U AaHHOHOB

HpaKTuquKne 3aHATUSA

KauecTBeHHbIE =~ XHUMHYECKHE  peaklWH,  XapakTepHble Uil  OOHapyXeHUs
HEOpPraHMYEeCKUX BeIIEeCTB (KaTHOHOB, aHMOHOB). CoCTaBieHHE ypaBHEHHMH peakuuit
obHapyxeHus: KaTHOHOB |-V

IPYII U aHHOHOB, B T.4. B MOJIEKYJISIPHOW ¥ HOHHOI (hopmax.

Peakimn  oOHapyXeHHSI HEOPTraHWYECKHMX BEIIECTB B  pealbHBIX  00BEKTax
OKpY’Karollel cpespl.

JlaGopaTopHble 3aHATHUS

OO6Hapy)XKeHHe HEOPTraHUYECKUX BellecTB (KaTHoHOB |-V OK 01

TPYIII UM aHKOHOB) C MCIIOJIb30BAHNEM KaueCTBCHHBIX aHAJUTHYCCKHX PEaKLU. OK 02

JlabopatopHas paboTa (Ha BBIOOD):

1. JTaboparopHas pabota «AHamuTHYecKue peakuuu katnoHoB |-VI rpymmy

[IpoBeeHNe KayeCTBEHHBIX PEAKLHi, WUCIOJB3YyEeMbIX UIsi OOHApYXKEHHs KAaTHOHOB

Irpymmel  (kanwst, HaTpus, MarHus, aMMoHwWs), |l rpymmer Ha mpumepe Oapus, |1

rpynmnsl — cBuHLa, |V rpynnel — anromunust, Vrpynnsl — xenesa (11 u 11), VI rpynmst

— Hukenst. OnucaHue HabJII0IaeMBbIX SBJICHHUI U COCTABIICHNE XMMUUECKUX PEAKIIUM.

2. JTabopaTtopHas paboTa «AHaIUTHYECKUE PEAKIIMH aHUOHOBY

[IpoBeneHne KadeCTBEHHBIX PEAKIMH, MCIOJIB3YEMBIX Ui OOHApy>KEHUS aHHOHOB!

kapOoHara, docdara, cymnedara, cymbpuna, HUTpaTa, Xxjgopuaa u jap. Onwucanue

HaOJII0AaeMBIX SIBJICHUH M COCTABJICHHE XUMUYECKUX PEaKLUil.
Tema 7.2 OcHOBHOe cofiep:kaHue OK 01
OoHapy’keHHe OPraHUYeCKUX I[IpakTnyeckue 3aHATUS OK 02
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BeIIECTB O0TJAeIbHBIX KJIACCOB €
HCIO0JIb30BaHHEM Ka4eCTBEHHbIX
peaxkumi

KadecTBeHHBIE XMMHUYECKHE PEAKIUM, XapaKTEpHbIC I OOHAPYKEHHS OTICIBHBIX
KJIaCCOB OPraHMYECKHX COCIUHEHHWH: (heHoma, amblernaoB, Kpaxmala, YKCYCHOH
KHCIIOTBI, aMHHOKHCIIOT H JIp.

Jlenarypanus O€IKOB IPU HATPEBAHHUH, LIBETHBIC PEAKIINU OEIIKOB.

CocraBieHNEe KadeCTBCHHBIX PEAKIUA OOHApPYXKEHHS OpPraHMYECKUX COCAMHEHUI
OTHETBHBIX KIACCOB.

JlabopaTopHble 3aHATHS

OO6HapyXeHUS OPraHUYECKIX COSANHEHUH OTAEIHHBIX KIaCCOB.

JlabopaTopHas paboTa (Ha BBIOOD):

1. JlaboparopHas pabota  «KadecTBeHHBIE peakIuu Ha OTICIBHBIC KIIACCHI
OpraHUYeCKUX COCAUHEHUN»

[lpoBenenne  Ka4eCTBEHHBIX  PEaKLUid, HUCIOJB3YeMBIX IS OOHapyKeHUS
OpPraHMYeCKUX BEIECTB pa3JIMYHBIX KJIAcCOB: (eHoNa, aiblIeruioB, Kpaxmaina,
YKCYCHOW KHCIIOTBI, aMHUHOKHCIOT W aAp. Omnucanue HaOMIOJaeMbIX SBICHUM H
COCTaBJICHHE XUMHYECKUX PEaKIHi.

2. JlaboparopHast pabora «KauecTBCHHBIH aHAIH3 OPraHUMYCCKHX COCIUHCHUU IO
(hYHKIIMOHATIHLHBIM TPYIIIIaM.

[IpoBeneHMe  Ka4eCTBEHHBIX  pEaKOWH, WCIONB3YEMBIX U1 PacllO3HABaHUS
OpPTaHMYECKUX BEIIECTB OTIENBHBIX KJIACCOB IO (PYHKIMOHANGHBIM TpYyNIIaM: Ha
prMepe aMHHOKHUCIIOT UM KapOOHOBBIX KHCIIOT, CIHHPTOB W (PCHOJIOB, ajbIETHIOB U
KeToHOB. OmnmcaHue HaONIOMAeMBIX SBICHUH W COCTaBICHHE XMUMHUYECKUX PEAKIIHH
W/WITA CXEM.

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHMe(CcoAepKaHNe PUKJIATHOTO
MOJYJIfA)
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Paznean 8.

Xumus B 6]:[Ty H HpOHfSBO)lCTBeHHOﬁ ACATECJIbHOCTH Y€/J10BECKA

Tema 8.1
Xumus B ObITY M IPOU3BOACTBEHHOM
JesiITeJIbHOCTH YeI0BeKa

OcHoBHOe cofiep:kaHue

HpaKTuquKne 3aHATUSA

Okosoruyeckasi 0€30MacHOCTh  TOCHEICTBUH  OBITOBOM ¥ NMPOM3BOACTBEHHON
JeATeIbHOCTH 4YeJOoBeKa, CBS3aHHas C IepepaOOTKOH BeIIeCTB;, NOUCK U aHaJu3
XUMUYECKOH WH(POPMAIMU U3 PA3IUIHBIX NCTOYHHMKOB (Hay4yHas M y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi MH(popMaluu, ceth MuTepHeT U npyrue). Keiicer (¢
yueroM Oyaymied npodeccHoHaIBHON MesTeNbHOCTH) Ha aHalu3 HWHGOpPMaluud o
MPOU3BOJICTBEHHOM JICSATENBHOCTH 4YeJIOBEKa, CBSI3aHHOM C TepepadoOTKOH U
MOJTy4YeHHEM BEILECTB, a TAKXKE C IKOJIOTMYECKOH 0€30I1aCHOCTBIO.

3ammTa keiica: IlpexcraBneHne pe3yinbTaTOB pelICHUS KEHCOB (BBICTYIUIEHHE C
npe3eHTanuei)

OK 01
OK 02
OK 04
OK 07
K 6.3
IK 6.4

Paznen 9.

HccaenoBanue 1 XUuMHYecKUil aHaIu3 00beKTOB Onocdepsl

20
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Tema 9.1 OcHoOBHOe cofiep:kaHue OK 01
OcHoBbI J12a00paTOPHOIi NPaKkTUKU B | JlaGopaTopHbIe 3aHATHS IK 6.3
npogeccuoHaIbLHBIX Jadoparopusix | JlabopaTopHas pabota « OCHOBBI TaOOPATOPHOM MPAKTUKID IIK 6.4
JlabopaTopHast mocyJa W XHMHYECKMe peakTHBbl. (OCHOBHBIE J1a0OpaTOpHBIE
onepanuu. JlaboparopHoe obopynoBanue. TexHuka O€30MaCHOCTH M MpaBHiia pabOTHI
(ToBeieHus1) B 1aOOPaTOPHUH.
IIpakTnyeckune 3aHATUS
BrinonHeHne TUMOBBIX PAacueTOB MO TEMATHKE SKCIEPUMEHTa (BBIXOJ MPOIYKTa
peakLiy, Macca HaBECKH, 00beM PacTBOPUTEIIS).
OOpaboTKka HaHHBIX, aHAaJM3 W OIEHKAa MX JOCTOBEPHOCTH (BBIYMCICHUE CPEIHETO
3HAUCHUS IKCIIEPUMEHTAIbHBIX IAHHBIX, IIOTPEITHOCTH).
[IpencraBneHne pe3yabTaTOB AKCIEPUMEHTa B pa3nuyHoil popme (Tabimia, rpaduk,
OTYeT, JTOKJIAJ], TPEe3CHTAIIHS).
Tema 9.2 OcHOBHOe cofiep:kaHue
Xumuyeckuii aHaIu3 nNpod BoAbI Teoperuueckoe o0yuyeHue
Knaccudukamnust npod BOIBI MO BUAY U Ha3HAYCHHUIO, MCXOMAS M3 €€ XMMUYECKOIO
cocraBa. OpraHojienTu4eckue CBOicTBa (3amax, Ipo3pavyHOCTb, LIBETHOCTh, MYTHOCTD) OK 07
Bozbl. KuClOTHOCTE M IIeno4HOCTh BOABl. pH cpeasl M MeToabl ee ompeaeieHus. K 6.3
XKectkocTh BoAbI U MeTOABI €€ omnpeneneHus. CylnHOCTh METOAA TUTPOBaHUA. Buubl IIK 6.4

JKECTKOCTH BOJBI (BpeMeHHas, NOCTOsHHas). JKecTKOCTh BOJBl KaK NpPHUYHHA
BBIMTAJICHAS OCAIKOB HJIM 00pPa30BaHUs CONCOTIOKCHHN, MIMEIOIINX MECTO B OBITY M Ha
TIPOM3BOJICTBE.

CocraB coJieil, BBI3BIBAIOIINX JKECTKOCTh BOJBI XUMHUYCCKHE MPOIECCHI, YCTPAHIIOIINE
JKECTKOCTh BOJIbI. YPaBHEHUS XMUMHUYECKUX PEaKIHid, WIUTFOCTPUPYIOUINX TMPOIIECCHI,
MPOUCXOSAIINE TPH YCTPAHEHUH S>KECTKOCTH. YCTPaHEHHUE BPEMEHHOUW IKECTKOCTH
OBITOBBIMH W XUMHYECKUMHU crocobamu. CrmocoObl yCTpaHEHUs! TOCTOSHHOU
JKECTKOCTH.

HpaKTuquKne 3aHATUSA

Crnoco6bl BbIpa)ke€HHsl KOHIIEHTpAllMd pPacTBOPOB: MaccoBasl IO PAaCTBOPEHHOTO
BEILIECTBA, MOJSIpPHAas M MOJSUIbHAasg KOHLEHTpauuu. Tutp pactBopa. Pemenue
[IPAKTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUil Ha pacdyeT KOHLEHTpaluii
3arpsI3HAOLIMX BEIECTB U uX cpaBHeHue ¢ I1JIK.

JlaGopaTopHbIe 3aHATHSI

HccnenoBaHre XUMUYIECKOTO COCTaBa P00 BOABI.

Jlaboparopnas paborta (Ha BBIOOD):

1. JTaboparopHnast paboTa «OUnCTKa BOABI OT 3arPS3HEHUIN»

HMcnonp3oBanne MeTOOB (PUIBTPOBAHUS U aJICOPOILIUH ISl OT/ICINEHUS 3arpsA3HEHUH B
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ucciieyeMoil mpoe0 BoAbl. BrIOOp MeETOABl OYHCTKM B 3aBHCHMOCTH OT BHAA
3arpsisHeHUs. CpaBHeHHE >()(EKTUBHOCTH Pa3IMYHBIX METOJOB OYHCTKH BOIBI B
Pa3HBIX YCIOBHAX (B IAOOPAaTOPHH, JOMAIITHUX U MOJIEBBIX YCIOBUAX).

2. JlabopartopHas pabora «Ompenenernue pH Boabl i €€ KUCIOTHOCTHY.

Ompenenenne pH cpensl ¢ MOMOIIBIO YHHUBEPCANbHOTO MHAMKATOpa. Vcmonp3oBaHue
THTPOBAHMS JUIA OIpENENCHUs KHUCIOTHOCTH. OmpeneneHne OOMEH KHCIOTHOCTH
BOJBI, pacyeT CBOOOMHOM KHCIOTHOCTH. OmpeneneHne oOwmeld ¥ pacdeTHOH
menoyHoct. CocTaBiieHHEe ypaBHEHMH DPEaKLUid, MPOTEKAIOIIUX IIPU OIpeaeICHHN
KUCJIOTHOCTH/IEJIOYHOCTH TMpOO BOJIBL. YCTaHOBJECHHE CHOCOOOB HCIOJIB30BAHUS
UCCJIEJIOBAaHHBIX NMPOO BOJBI B KU3HEACATEIBHOCTH Y€JIOBEKa Ha OCHOBE MOIYYEHHBIX
JaHHBIX O COCTaBe.

3. .JlabopatopHas pabora  «OmnpeelicHHE JXECTKOCTH BOABI U CIIOCOOBI ee
YCTpaHSHUS.

CrocoObl ycTpaHEHHSI BCEX BHIOB JKECTKOCTH 3aBHCHMOCTHM OT COCTaBa COJeH
JKECTKOCTH. PelieHWe SKCIEPHMEHTANBHOM 3alJa4d Ha BBHIABICHHE BPEMCHHOH U
NOCTOSTHHOW KECTKOCTH BOJABL. OLICHKa BEPOATHOCTH YCTPAaHEHHS BCEX BHIOB
JKECTKOCTH B IOMAIIHHUX yCIOBHSIX.

Tema 9.3
XuMHuYecKHil KOHTPOJIb Ka4yecTBa
NPOAYKTOB IUTAHUSA

OcHoOBHOe cofiep:kaHue

Teopernuyeckoe o0y4yeHue

KauectBeHHbI XAMHUYICCKUI COCTaB MIPOIYKTOB MMUTaHHS. Bemectna,
(anpcupuIEpyronye NPOAYKTH THTAHUSA, W BEIISCTBA, 3arpsi3HSIONINAC MPOIYKTHI
mutaHus. OmnpeeneHre 3arpsA3HMIONINX XUMIUSCKUX BEIIECTB B MPOAYKTAaX IMUTAHHSA,
oTIpeieNIeHUE BEIIECTB, HE 3asBJICHHBIX B COCTABE TIPOTYKTOB ITHTAHHUS.

[pakTnyeckune 3aHATHSA

Opranuueckue M  HEOPraHUYECKUE BEIIECTBA, BXOIIME B COCTAB MPOJAYKTOB
nutanus. OnpesienieHre coctaBa OJIIOA Ha COJEPKAHHWE MAKpO- U MHKPOIJIEMEHTOB.
W3yueHune mpeUioKeHHBIX TPErno/aBarelieM 00/ Ha MPeMeT XUMHYECKOTO COCTaBa,
ornpejieJieHUe J0Jieil OT CYTOYHOW HOPMBI MAaKpO- M MHKPOIJIEMEHTOB B YKa3aHHOM
oIroe.

PemieHne mpakTUKO-OPUEHTHUPOBAHHBIX — 33a4 110 KYJIHMHAPHOW TEeMaTHKE Pa3InIHbIX
THUIIOB.

JlaGopaTopHble 3aHATHSI

HccnenoBaHne XUMHYIECKOTO COCTaBa MPOIYKTOB MTUTAHMS.

Jlaboparopuas paborta (Ha BBIOOD):

1. JTabopartopHas pabora «OOHapyX eHHEe HUTPATOB B IPOAYKTAX TTUTAHUS.
HccnenoBaHue MaTepuaoB MOTYyKOJINYECTBEHHBIM METOJIOM OIPECIICHHsI HUTPATOB C
WCTIONb30BaHueM audeHnIamMuHa (KOPHEIUIONbl OBOINEH, JINCThS W KOYEPBIKKA
KalmyCThl, IUTONBI (PYKTOB). AHAJIN3 ypPOBHA 3arpsA3HEHUS HHUTpPATaMH  II0

OKO01
OK 02
OK 07
1K 6.3
K 6.4
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MHTCHCHBHOCTH OKPAIINBAHUS IIPOAYKTOB PEAKLHH.
2. Jlabopatopnass pabora  «VccrmemoBaHwe TPOAYKTOB THTaHWSI HA HaJIUYHE
YIIIEBOJIOB

VccneoBanre MOJIOYHBIX IPOAYKTOB HAa HAUTMYHME KPaxMaJla, TITIOKO3BL.

HpOMe)KyTO'lHaﬂ arrecranus

16

Bcero:

144
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3. YCJIOBUS PEAJIN3AIIMUA ITIPOTPAMMBI YYEBHOM U CHUIIIMHBI

3.1 TpeGoBaHUsI K MUHUMAJLHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecniedeHUI0

Hdns  peanuzanuud  OporpaMMmbl  00II€0Opa30BaTEIbHON  JUCHUIUIMHBI  JOJDKHO — OBITh
IIPEYCMOTPEHO Clleaylollee crenuanbioe nomemienrne: Kabuner EcrecTBeHHOHaY4YHbIE TUCLUIIIMHBL
Xumus.  llomemenne  kabuHeTa  JOMDKHO  COOTBETCTBOBAaTh  TpeOoBaHusiM  CaHuTapHO-
snuaeMuonornueckux mnpaswil v HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02): ocHallleHO THUIIOBBIM
0o0opyJOBaHUEM, B TOM 4YHCJE CIEUUATU3UPOBAHHOM y4eOHON MeOenbio M CpeacTBaMu OOydyeHMs,
HEOOXOAMMBIMU /17151 BBIIIOJIHEHUS TPeOOBAaHUM K YPOBHIO ITOATOTOBKH 00YYarOLIUXCS.

O6opynoBanue y4eOHOro kaduHeTa (HarJsiAHbIe MOCOOus):
— TIOCaJ0YHBIC MECTA MO KOJIWYeCcTBY oOyuatonuxcs (He meree 30)
— pabouee MeCTO Mperno1aBaTeis
— pabouyas jgocka
— nmaboparopHoe o00oOpymoBaHHE (XMMHYECKas TOCyAa: TMPOOHUPKH, INTATHBBI, KOJIOBI,
XUMHUYECKHE CTaKaHbl, H3MEpUTEIbHbIC IMIMHAPHI, (apdopoBble YaIlIKW, CTYNKH, MPOOKH,
ra300TBO/IHBIE TPYOKH, (DUIBTPHI, MUIETKH, CyX0€ TOprouee; XUMHUYECKIE PEAKTHBBI: OPTraHUYECKUE U
HEOPraHUYECKUE COCTUHEHUS, HHIUKATOPHI).
— HarJIsAHbIE TOCOOUS:
- MOJICTT MOJICKYJI METaHa, dTUJICHA, alleTHIIeHa, OCH30J1a;
- MOJIEJIN KPUCTAIUTUYECKUX PEIIECTOK;
- KOJUICKIIHS «MeTallIbl»;
- KoJuteKIus «I"OpHBIE MOPOIBI U MUHEPAITBI»;
- rabmumna JI.1. Menneneena;
- KOMIUIEKT Tabaui: HomeHnknaTypa yrieBoaopoos;
- KOMIUIEKT Tabmui: CTpoeHHe MOJIEKYH YTIIIeBOAOPOIOB;
- KOMIUIEKT Tabmui: [I[puMeHeHne opraHn4eckux cCoeTMHeHUN
- TOPTPETHI YIEHBIX XUMHUKOB:

- MMpE3C€HTAlU K YPOKaM:

— TexHuueckue cpeacrtsa odyuenus: IIK ¢ ycrpoiicTBaMu BOCHpOM3BENEHUS 3BYKa; MPHUHTEP;
MYJIbTUMEANA-TIPOEKTOP, DKPaH

3.2. UapopmannoHHOe o0ecniedyeHne Pean3aliu MporpaMmbl

s peanuzanuu mporpamMmbl OMOIHOTEYHBIA (OHT 00pa30BATENBFHON OpraHU3aIlUU TOJKEH
MMETh T[eYaTHble W/WIK DJIEKTPOHHbIE 00pa3oBaTelibHble W HHQOPMAIMOHHBIE PECYPCHI,
PEKOMEHJIOBAaHHBIC, JUIS WCIOIB30BaHUS B oOpa3zoBaTeibHOM Tiporiecce. [lpu  dopmupoBaHum
oubmmoTeyHoro Gonma 00pa3oBaTebHON OpraHU3AIME BRIOUPAETCS HE MEHEE OJIHOTO W3JIaHMs W3
MIEPEYUCIICHHBIX HIKE MEYaTHBIX M3JaHUM U (MJIM) 3JIEKTPOHHBIX M3JaHUN B KayeCTBE OCHOBHOTO,
IIPH 9TOM CIIUCOK, MOXET OBITh JTOTIOJTHEH HOBBIMU U3JIaHUSIMHU.
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3.2.1 OcHOBHbIE eYaTHbIE U3TAHUA:

1 T'abpuensn, O.C. Xumusi: y4eOHHUK Ui CTYACHTOB MPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX
opranu3zanuii, oceanBarouux npodeccuu u crerpaibHoctu CIIO / O.C. I'abpuensn, N.I'. Octpoymos.
— Mocksa : 2017. — 267 c. — TekcT : HEenOCPEICTBEHHBIH.

2 T'abpuensia, O.C. Xumus. [Ipaktukym: yue0. mocodOue s CTYACHTOB MPOQEeCCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHU3aIrii, ocBanBaroux npodeccuu u cnenuaabHoctu CITIO / O.C. IN'abpuensu
u ap. — Mocksa : 2017. — 215 c. - Tekcr : HenmocpeICTBEHHBIMN.

3 T'abpuemnsa, O.C.u ap. Xumus: mocodue s moaArotoBku k EI'D: ydel. mocobue mis
CTYICHTOB MPO(EeCCHOHANIBHBIX 00pa30BaTEeNbHBIX OpraHU3alUii, OCBaMBAaOIIUX Mpodeccuun u
cnermansHoct CIIO / O.C. Tabpuwensn u ap.. — MockBa : 2017 — 304 c. - Tekcr
HEINOCPEICTBEHHBIM.

4 TabpuensH, O.C. Xumus. TecTbl, 3a1auu U yNpakHEHHs: y4eO. mocodue is CTYICHTOB
podecCHOHATBHBIX 00pa30BaTEIbHBIX OpPTaHW3AINi, OCBAMBAOIIMX MPO(EeccCHd W CHEIHATLHOCTH
CIIO/ O.C.Ta6puensy, I'.I". JIeicoBa — Mocksa : 2017 — 336 c. - TekcT : HemocpeICTBEHHBbIH.

5 Epoxun, O.M. Xumus mins npodeccrii U cnenuaabHOCTEH TEXHUYECKOTO M €CTeCTBEHHO-
Hay4yHOro Mpoduiei: ydeOHUK Al CTYJEHTOB MPOQECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3AIlHi,
ocBauBaromux npodeccuu u cneruansuoctu CIIO / FO.M. Epoxun, W.b. KoBanesa. — Mocksa : 2017
— 267 c. - Tekcr : HermocpeACTBECHHBIM.

3.2.2. OcHOBHbBIE 3JIEKTPOHHbIE H31aHUS
6. Mup xumuH : 37eKTpoHHBI xKypHan //mirofhim.narod.ru/

7. Xumus A1 BCeX : WUIIOCTPUPOBAHHBIE MaTEPUAJIbI IO 00ILEH, OPraHUYeCKON 1
Heopranuueckoi xumun //school-sector.relarn.ru/nsm

8. OCHOBBI XHUMHH : AJICKTPOHHBIN yueOHHK //Www.hemi.nsu.ru

9. Xumus u xu3Hb — XXI BeK : HAyYHO-NOMYISPHBII KypHaT //www.hij.ru

Ln¢posrie o0pa3oBaTeTbHbIe peCypChl:

10. Onumnuana «IToxkopu BopoObeBsl ropsiy» : [caiit]. - MockBa. — URL: www.pvg.mk.ru -
TekcT : 2IeKTPOHHBIN.

11. OGpa3oBaTenbHbBINA CAUT IS IIKOJBHUKOB «XuUMU» : [caitT]. - MockBa. — URL:
www.hemi.wallst.ru - TekcT : 31eKTpOHHBIH.

12. DnextpoHHas 6ubnuoTeka: OMOIMOTEKA MO XUMHUH : [caldT]. - MockBa. — URL:
WWW.chem.msu.su - TekcT : 2IeKTPOHHBIIA.

13. UnTepHer-uznanue Juist yuureneil «EcrecTBenHble Hayku» : [calfT]. - MockBa. — URL:
Www.enauki.ru — TekcrT : 3JeKTPOHHBIH .

3.2.3. /IonoJIHUTEIbHbIE HCTOYHHKH:

14. Ta6puensH, O.C. OctpoymoB W.I. Xumusa ans mnpodeccuit u crnenunasbHOCTEH
€CTECTBEHHO-HAYYHOI'0 MpoQuiisf: y4eOHUK JUIsl CTYACHTOB MpOo(decCHOHATbHBIX 00pa3oBaTENIbHBIX
opranu3sanuii, oceanparouux npodeccuu u cneruaibHoctu CIIO / O.C. I'abpuensu, N.I'. Octpoymos.
—Mocksa : 2017 - Tekct : HemoOCpeACTBEHHBIH.

15. Tabpuensn, O.C. Xumusa: KHMra Jjs npenojaasarens: yueb.-meron, mocodbue / O.C.
I'abpuensn, I'.I". JIsicoBa. — Mocksa : 2012 — 336 c. - TeKkcT : HenocpeCTBEHHBIH.


https://mirofhim.narod.ru/
https://school-sector.relarn.ru/nsm
https://www.hemi.nsu.ru/
https://www.hij.ru/

yupexaenuit cpen. npod. Ob6pazoBanust / KO.M. Epoxun. — Mocksa :
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16.Epoxun, IO.M. Xumus: 3amaun U ynpaxHeHUs: y4ed. Mocodue sl CTYI. YUpexKICHUM
cpen, npod. Obpazosanus / KO.M. Epoxun. — Mocksa : 2014 — 288 c. - TekcT : HeOCpeICTBEHHBIH.
17. Epoxun, KO.M. COOpHUK TECTOBBIX 33/JlaHUil MO XUMHUH: yded. mocobue Ais CTYI.

HEINOCPEACTBEHHBIM.

4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHUSI
OBHIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

2015 — 128 ¢. - Teker :

KoHTposib M OLeHKa pacKpbIBAIOTCSI YEpe3 YCBOEHHBIE 3HAHUS U NPUOOpPETEHHBIE CTYJEHTAMM
YMEHHSI, HallpaBlieHHbIE Ha (hOpMUPOBaHKE OOUTNX U MPO(HECCHOHATBHBIX KOMITETEHIIUH.

Ne  |Moayas / Paznen / Temal Pe3yabraT 00yuenus OueHoYHbIe MepPONPUSITUS OK
I .
OcHOBHOI1 MOY/Ib
1 |Pa3nea 1. OcHOBBI @DopMyTUPOBATH 0a30BbIe MOHATHSA
CTPOCHHUS BellecTBA M 3aKOHbI XUMHMH
1.1 |Crpoenue aToM0B OK 01

XMUMHYECKHX 3JEMEHTOB
U IPUPO/Ia XUMUIECKON
CBSI3U

CocraBnsaTh XuMudeckne GopmyIrsl
COEIMHEHUH B COOTBETCTBHHU CO
CTETICHBIO OKUCIICHNST XUMUYECKIX
3JIEMEHTOB, UCXO/S U3 BAJICHTHOCTH U
NIEKTPOOTPULIATEIIBHOCTH

1. Tect «CTpoeHue aToMOB
XUMHYECKHX 3JIEMEHTOB U MPHUPOJIa
XUMHUYECKOH CBSA3H».

2. 3aaum Ha COCTaBIICHHE
XUMHUUYECKHUX (DOPMYIT JIByXaTOMHBIX
COCIMHEHHH (OKCHIOB, CYTb(OHUIOB,
TUAPHUIOB U T.IL.).
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1.2 |Tlepuoguueckuii 3aK0H 1 | XapaKTepPU30BaTh XUMHYCCKHIEC [TpakTHKO-OpHUEHTHPOBAHHBIE OK 01
tabmuua J1.1. 3JIEMEHTHI B COOTBETCTBUU C UX TEOpEeTUIECKHe 3a/1aHus Ha OK 02
MeHzeneeBa MIOJIOKCHUEM B TIEPHOINIECKOI XapaKTepU3alHI0 XUMUYECKUX 3JIEMEHTOB:

CHCTEME XUMUYECKUX JIEMEHTOB «Meranyeckue / HeMeTaIIMYeCKrue

JI.U. Menzeneesa CBOMCTBA, AJIEKTPOOTPHULIATEIEHOCTD U
CPOJICTBO K 3JIEKTPOHY XMMUYECKUX
9JIEMEHTOB B COOTBETCTBHUE C HX
AJIEKTPOHHBIM CTPOSHHEM H TTOJIOKEHHEM B
MIEPUOTNIECKOHN CHCTEMEe XUMUIECKUX
snemenToB .M. MenneneeBay.

2 Paspen 2. CocTaB/aTh ypaBHEHHUS U CXeMBbI KonrpoabHnas padora «CtpoeHue
XuMHYecKHEe peakiui |XHMHUYECKHX peakiui Bel[eCTBA H XUMHYECKHE PeaKkium»

2.1 |Tumbel XUMHYIECKUX CocCTaBiATh peakLUu COEAUHEHMS, 1. 3agauu Ha cocTaBlieHHE ypaBHEHUI OK 01

peakuui

pasnoxeHust, 0OMeHa, 3aMEIIeHHS,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaxIuu 1 peakuu
KOMIUTEKCO00pa3oBaHus (Ha IpuMepe
T'HIPOKCOKOMIUICKCOB aTIOMUHUS U
I[MHKA) C Y9aCTHEM HEOPraHHYECKUX
BEILECTB

peaxImii: — COeIMHCHUS, 3aMeIICHHS,
pa3iokeHus, 0OMeHa U peakIuii ¢
yJacTHeM KOMIDIEKCHBIX COeIMHEHHH (Ha
TIpUMepe THAPOKCOKOMIUIEKCOB aTFOMHHUS
W ITUHKA);

— OKHUCIIUTENBHO-

BOCCTAaHOBUTEIBHBIX PEAKIIUH C
WCTIOJIb30BAHUEM METOJIa SJIEKTPOHHOTO
OanaHca; — ¢ y4aCTHEeM KOMITIEKCHBIX
COEIMHEHHH (Ha mpuMepe
THIPOKCOKOMIUIEKCOB IIMHKA 1
ATFOMUHMS ).

2. 3amaun Ha pacyeT KOJMUICCTBCHHBIX
XapaKTePUCTHK MPOAYKTa PEaKIIHU
COCIIMHEHHU; MaCCOBOM MM 00BEMHOM
JIOJIM BBIXO/IA TIPOYKTa PEaKI[UH
COEJIMHEHUS OT TEOPETUUECKU
BO3MOKHOI'0; 00BEMHBIX OTHOLIEHUHA
ra3oB; KOJIMUECTBEHHBIX XapPAKTEPUCTUK
HCXOJIHBIX BEIIECTB U MPOIYKTOB PEAKIIHU;
Macchl (00beM, KOJIMIECTBO BEIICCTBA)
MPOAYKTA PEAKIIMH, €CIIU OJTHO U3 BEIIECTB
JTAHO B BHJIC PACTBOPA C OIPEICICHHON
MacCOBOM J10JIeil pacCTBOPEHHOTO
BEIIECTBA.
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2.2 |DnexTponuTHYecKa s CocTaBisTh ypaBHEHHS! XUMUYECKHX |1, 3aaHus Ha COCTABIECHUE OK 01
JCCOLMALIHS ¥ MOHHBIH |PEAKIIME HOHHOrO 0OMEHA C YYaCTHEM | MojieKy ISPHBIX M HOHHBIX PEaKIHii ¢
o0MeH HEOPTaHHIECKUX BCIIECTB y4acTUEM OKCHJIOB, KUCIIOT, OCHOBaHUH U

COJIEH, MOHHBIX peaKLUi THIPOJIN3a COJIel,
YCTaHOBIICHUE U3MEHEHHsI KUCIIOTHOCTH
Cpenbl.

2. JlaboparopHas pabota «Peakunu
THIPOIIHA3AY.

3 Paspen 3. HccaenoBats crpoenue u ceoiictea |KonTpoabHas padora «CBoiicTBa
CrpoeHue H CBOWCTBA |geopraHnuecKHX BEIECTB HEOPraHM4ecKHX BellecTB»

HEOPraHUYecKuX
BelIeCTB

3.1 [Knaccudpukarms, Kraccudunmposars Heopranndeckue |1, Tect «Homenknarypa u naspanue |OK 01
HOMEHKJIATypa 1 BEILIECTBA B COOTBETCTBHH C UX HEOPTaHWYECKUX BEIIECTB HCXOMS M3 HX
CTpOocHHE CTPOCHUCM XUMHYIECKOH (POPMYITBI MITH COCTaBIICHHUE
HEOPTAHMICCKUX XUMHYIECKOH POPMYITBI HCXOMS U3
BCLIECTB Ha3BaHUS BELIECTBA M0 MEXYHAPOIHOM

WY TPUBUAIILHOW HOMEHKJIATYPEe».

2. 3aa4yy Ha pacyeT MaccoBOM 10yn
(Macchl) XUMHUYECKOTO AJIEMEHTa
(coenuHeHMs) B MOJIEKyIIe (cMecH). 3.
[IpakTryeckue 3agaHUs IO
K1accu(UKalum, HOMEHKIIAType U
XMUMHUUYECKUM (OpMyJIaM HEOPraHMIEeCKUX
BEILIECTB Pa3JINYHbIX KIACCOB.

4. [IpakTH4eckue 3aJaHus Ha OTIPEICIICHIE
XIMHYECKOH aKTHBHOCTH BEI[ECTB B
3aBUCHMOCTH BUJIa XUMHUYECKOW CBSI3H U
THIa KPUCTAIIIMYECKON PEIIETKH.

3.2 |DusukoxuMHUYECKHE YcranaBiauBaTh 3aBUCUMOCTD 1. Tect «Ocobennoctu xummueckux |OK 01
CBOICTBa (PU3UKOXMMHYECKHUX CBOMCTB CBOJICTB OKCHJIOB, KHCIIOT, OCHOBaHHIA, OK 02
HEOPTaHMYECKUX HEOPTaHMYCCKUX BEIICCTB OT CTPOCHHUS | 41y oTepHBIX TMAPOKCHIOB H COEH».

BEIIIECTB aTOMOB M MOJIEKYJI, @ TAK)Ke TUIIa

KpI/ICTaHHH‘IeCKOﬁ PEHICTKU

3aaHus HA COCTABIICHUE YPaBHEHUIA
XHUMHUUYECKHUX PEAKIHii C y4acTHEM
MPOCTHIX MU CJIOXKHBIX HCOPTAHUICCKUX
BEILIECTB: OKCHJIOB METAJUIOB, HEMETAJIJIOB
1 aM(OTEPHBIX IJIEMEHTOB;
HEOPraHn4eCKUX KMUCJIOT, OCHOBaHUH U
aM(pOTEpHBIX THIPOKCHUIIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTepU3yIOLINX UX CBOMCTBA U
crioco0sI nomyuenus. 3. [Ipaxkrtuko-
OPHEHTHPOBAaHHbIE TEOPETHYECKHE
3aJ[aHusl Ha CBOWCTBA M MOJTy4eHHE
HEOPraHn4CCKNX BEHICCTB.

4. JTaboparopnas pabota «CBoiicTBa
METAJJIOB ¥ HEMETAJIIOBY.
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3.3 |TIpousBoacTBO OO00CHOBBIBAaThH 3HAUCHHE U IIpaxTuko-opuenTupoBanHble 3aaanus no (OK 01
HEOPTaHMYECKUX NpYMEHEHNE HEOPTaHUUECKUX BELIECTB |COCTABIEHHIO XUMUYECKUX PEAKIIMH C OK 02
BEILECTB. 3HAUCHUE U B OBITOBOW M MPON3BOICTBEHHOH y4aCTHEM HEOPIaHUYECKHUX BEIIECTB,
TIPUMEHEHNE B OBITY 1 Ha |ACATEIBHOCTH YENOBEKA HX PU3UKO-  |;CONB3yeMBbIX [T HX HACHTHDHKAIHH 1
TIPOM3BOACTBE XUMUYECKUMU CBOHCTBAMH TPOMBIIIICHHBIX CIIOCOO0B MOTyICHHUS.

4 Pazgen 4. HccnenoBars paBHOBECHE H KonrpoabHnas padora
Kunernueckue u CKOPOCTh XHMUYECKHX peaknmii «CKOpOCTh XUMHYECKOI peakuu u
TepMOAUHAMHUYEC XHMHYECKOe PABHOBECHE»

KHe

3aKOHOMEPHOCTH
NPOTEeKAHUS
XHMHUYECKHX peakuuid

4.1 |Kunernyeckue Hccnenosats Bnustane KoHueHTpanuu | 1. JlabopaTopHast paboTa Ha BEIOOD: OK 01
3aKOHOMEPHOCTH pearupyromux BemecTB U — «OnpeieneHne 3aBHCHMOCTH OK 02
TIIPOTCKaHUA XUMHUYCCKHUX | TEMIICPATypPhl HAa CKOPOCTH CKOPOCTH peaKIIMU OT KOHIICHTPpAIlN!
peaxiui XUMHYECKHUX PEaKIIH pearupyromux BEIeCTBY;

- «Onpenenenue 3aBUCUMOCTH
CKOPOCTH PEaKIU OT TEMIIEPATyPhI».
2. IIpakTUKO-OpUEHTUPOBAHHbBIE
TEOpeTHYECKHe 3aaHUs Ha aHAJIN3
(haxTOpOB, BIUAIOMINX HA I3MCHEHUE
CKOPOCTH XUMHYCCKON PEaKITUH.

4.2 |TepMoanHAMHUYECK He UccnenoBaTs BIUsSHUE U3MEHEHUS 1. 3a1a4y HA PAaCUETHI TEIIOBBIX OK 01
3aKOHOMEPHOCTHU KOHIICHTpAaU1 BCUICCTB, pCaKIIun 3¢)¢)CKTOB XUMHUYECKUX peaKL[I/Iﬁ u 0K 02
TMIPOTEKaHUA XUMHUYCCKHUX |CPEIABI U TEMIIEPATYPhI HA CMCIICHUEC OIIpe/IcICHAE THIIA PEAKIIHH (HO
peakuui. PaBHOBeCI/I:c‘ XUMHYECKOTO paBHOBECUS TemoBoMy 3bbeKTy: 5Kk30- 1
XAUMHYICCKHUX PEaKIHHA SHIIOTCPMIHECKEE).

[IpakTHKO-OpHEHTHPOBAHHBIC 3aJaHUS Ha
npuMeHeHne npuHnmmna Jle [larense must
HaxXOXICHU HAITPABJICHUSA CMCIICHUA
PaBHOBECHUS XUMHUYCCKOU pEaKIIUH U
aHau3 (paKTOPOB, BIUAIOMINX HA
CMEIICHHE XUMHUIECKOTO PABHOBECHS.

3. JTaboparopHas pabora «/3yueHue
BJIMSTHUS PA3JIMYHBIX (aKTOPOB Ha
CMEIEHNE XUMUYECKOTO PAaBHOBECHS.

5 Paszgen 5. HUccnenoBars aucnepcHble cucteMbl |KoHTposabHast pabora no teme
JucnepcHbie cucTEMBbI «JlucnepcHble cUCTEMBI»

5.1 |JlucnepcHblie cucTeMbl U |Pa3nuuaTe UICTUHHBIE PACTBOPHI, 1. 3a1auy HA IPUTOTOBIICHHE OK 01
(akTOpHI HX KOJIJIOWAHBIE PACTBOPHI U PACTBOPOB. OK 02
ycToiunBOCTH rpy0oauCTIEpCHBIE CHCTEMBI HAa OCHOBE

2. [IpakTHKO-OpHUEHTHPOBAHHBIE

XUMHUYECKOI'O IKCIICPUMEHTA

PaCyYCTHBIC 3aJaHU HAa JUCIICPCHBIC
CHUCTEMBI, UCIIOJIb3YEMBIC B OBITOBOM U
HpOI/I3BO,HCTB€HHOI71 JACATCIbHOCTHU
YCJIOBCKaA.
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52

Wccnenosanue cBOMCTB
JICTIEPCHBIX CHCTEM

I/ICCHGILOBaTL (1)I/I3I/IKOXI/IMI/I‘-I€CKI/IC
CBOICTBa Ppa3JIMYHbIX BUI0B
AUCTIEPCHBIX CUCTEM

Jlaboparopuas padota (Ha BEIOOD):

— [IpuroroBieHue pacTBOPOB; —
HccnenoBanue JUCIEPCHBIX CUCTEM.

OK 01

Pasnen 6.
Ctpoenue u cBoiicTBa
OpraHUYeCcKHX BellecTB

HccaenoBars cTpoeHne u CBOMCTBA
OpPraHU4YecKUX BellecTB

KontpoabHas padora «CTpoenue u
CBOIiCTBa OPraHUYecKUX BelecTB»

6.1

Knaccudukarms,
CTPOCHUE
HOMEHKJIaTypa
OpraHMYeCKUX BEIECTB

Kitaccuduimposats oprannueckme
BEIIIeCTBAa B COOTBETCTBUU C UX
CTPOCHHEM

1. 3amaHuda Ha COCTaBJIEHHE
Ha3BaHUI OpraHUYEeCKUX
COEIMHEHUII 110 TPUBHAIBHOW MM
MEXTyHapOAHOH cucTeMaTHYecKon
HOMEHKJIAType.

2. 3afaHus Ha COCTaBJICHHUE MOJHBIX
1 COKPAIICHHBIX CTPYKTYPHBIX
(hopMys1 OpraHUYECKUX BEIICCTB
OTJEIBHBIX KIIACCOB.

3. 3ajauu Ha ompejeneHue
TpocTentel popMyITbl
OpPraHUYECKON MOJIEKYJIbI, HCXOM]

13 DIIEMEHTHOTO cocTaBa (B %).

OK 01

6.2

CBoliCcTBa OPraHUYECKUX
COETMHEHUN

YcraHaBiMBaTh 3aBUCUMOCTD (DH3HKO-
XMMUYECKHUX CBOMCTB OpraHMYECKUX
BEILECTB OT CTPOCHHS MOJIEKYT

1.

YpaBHEHUH XUMHUYECKUX PEaKLU C

3a,Z[aHI/IH Ha COCTaBJICHUEC

Y4aCcTUEM OpPTraHUYCCKHUX BCUICCTB Ha
OCHOBAHHWH UX COCTaBa U CTPOCHUA.
3aaHus HA COCTABIICHUE YPaBHEHUIA
XUMHUUYECKHUX PEAKIHH,
WUTIOCTPUPYIOLIUX XUMUYECKHE CBOWCTBA
C YYETOM MEXaHU3MOB IPOTEKAHHUS
JIAHHBIX PEaKIMi U TeHeTHYECKO CBSI3U
OpPTraHUYeCKUX BELIECTB Pa3HBIX KIIACCOB.
3. PacueTHble 3a/1a4u IO ypaBHEHUSAM
peakiuii ¢ yuacTueM OpPraHu4YeCKUuX
Beniects. 4. JlJaboparopHas pabota

2. «[lony4eHue 3TUIICHA U
U3yYCHHUE €r0 CBOUCTBY.

OK 01
OK 02

6.3

OpraHndeckue BEIecTBa
B XKHU3HEJEATEIBHOCT U
yenoseka. [IpousBoacTso
U IPUMEHEHUE
OpraHUYeCKHX

BEIIECTB B
IIPOMBINIICHHOCTH

O00CHOBBIBAaTH 3HAUCHHE U
IIPUMEHEHUE OPIaHUYECKUX BEILECTB B
OBITOBOM 1 TIPOU3BOACTBEHHON
JIESITETIPHOCTH YeJI0BeKa X (PU3UKO-
XUMHYECKUMH CBOUCTBAMHU

HpaKTHKO-OpHCHTHpOBaHHHG 3aJlaHus 110
COCTABJICHUIO XUMHWYCCKUX peaxunﬁ C
Y4aCTUEM OPTaHUYCCKUX BEUICCTB,
HCIOJB3YEMBIX JJIA UX I/I}IGHTI/IQ)I/IKaHI/II/I B
6LITy 1 IIPOMBIIIIJIICHHOCTH.

OK 01
OK 02
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7 Pazpnen 7. HccnenoBath cBoOlicTBa
KauecTBeHHbIe OPraHM4ecKHX H HEOPraHMYeCKUX
peaxkiuu 00HAPYKeHHUsl |BelllecTB ¢ HCI0JIb30BaHHeM
OpraHMYecKHuX M Ka4ecTBEHHBIX peakmuii
HeOpPraHu4ecKuX
BellleCTB
7.1 |[OOHapyxeHue HUccnenosats kauecTBeHHbIe peakuuu | 1. JlabopaTopHas padoTa (Ha BEIOOD): OK 01
HEOPraHUYECKUX HEOPraHMYECKHX BEILECTB — AHQJIMTHYECKHE PEaKIHH KaTHOHOB [-VI
KaTHOHOB M aHUOHOB IpyNI; — AHAIMTHYECKHE PEAKIIUN
AQHHMOHOB.
2. [lpakTHyeckue 3a1aHus Ha COCTAaBIICHUE
ypaBHEHHU peakiuii oOHapyKeHUS
KaTHOHOB [-VI rpynn u aHUOHOB, B T.4U. B
MOJIEKYJISIPHOW M HOHHOH popmax.
7.2 |ObHapyxeHue Hccnenosars kauecTBeHHbIe peakuuu | 1. JJabopaTopHas padoTa (Ha BEIOOp): OK 01
OPraHMYECKUX BELIECTB  |OPTaHMYCCKHX COCAMHCHUHN OTACIHBHBIX | — KayecTBeHHBIC PEAKINI HA OTICIbHBIC
OTACJIBHBIX KJIACCOB € |KITAcCoB KJIaCChl OPraHUYECKUX BELIECTB;
HCIIOIE30BAHNCEM . — KauecTBeHHBIH aHATN3 OPraHMYECKUX
KAHCCTBEHHBIX PEAKHIH COEIMHEHUH 10 (PyHKIIMOHAIEHBIM
rpyImaM.
2. [lpakTH4eckue 3a1aHus Ha COCTAaBIICHUE
Ka4ueCTBEHHBIX PEaKLUil 0OHAPYKEHHS
OPTaHWYECKUX COCTUHEHHH.
Il |[IpukaagHoii Moayab
8 [Pa3znmen 8. OuenuBathb nociaeacTeus 0b1ToBoM U |3amuTa Keiica (¢ yueroMm Oyayuiei
Xumust B ObITY H NPOM3BO/ICTBEHHOIi eSITEJILHOCTH  |NPO(ecCHOHAJILHOI 1eSITeTLHOCTH)
NMPOM3BOJACTBEHHO i YeJ10BeKa ¢ MO3MUMH IK0JI0TrH4ecKoi
JesITeJIbHOCTH fe3omacHoCTH
YyeJioBeKa
8.1 |Xumus B ObITY U OnenuBath nociencTsus obitoBoi 1 |Keiic (¢ yuetom Oyaymieit npodeccnonansioit  (OK 01
IIPOU3BOJICTBEHHOMN MIPOU3BOJICTBEHHOM JAESATEIbHOCTH JearenbHocTH) Bo3moxkHbie Tembl keiicoB: 1. |OK 02
NeATEIILHOCTHA YyeoBeKa ¢ mo3uimit sxostorndeckoit  |IloTenenue KiMMara u BEICBOOOKIEHNE OK 04
e — 6e30MacHOCTH ra30BBIX THAPATOB CO JHA OKEaHa. OK 07
2. Bynymue marepuaiisl s aBUa-, MalMHO-  |[IK
u pudopoctpoenus. 3. HoBble Marepuab 6.3
JUISL COJTHEUHBIX Oatapeii. K
4. JlexapcTBa Ha OCHOBE PACTUTEIIBHBIX 6.4
MpenaparosB.
9.1 |Pa3gen 9.1. HNHTepnpeTnpoBaTh XUMHYECKHE 3ammura y4edHo-

HUccaenoBanue u
XMMHYECKHH aHaJIn3
00beKTOB OHoc(hephI

npoueccsl 4 siBjeHus B Ouochepe

HCCJIEI0BATEILCKOTO MPOEKTA (C y4eTOM
Oyayuieii npogeccuoHAIBHOM JeTeTbHOCTH)
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9.1.1 [OcHoBBI TabOpaTOPHOW |BBIMTOIHATE TOTHBIH UK 1. JlaGoparopHast paGoTa «OCHOBbI OK 01
MIPaKTUKHU B 9KCTIEPHMEHTATLHOTO HCCIENA0BAMA © | jaGopaTopHOii IPAKTHKIY. K
npodecCHOHAIBHBI X co0JToIeHreM MpaBuil 0€3011aCHOTO 6.3

2. Tumossie pacyeTsl IO TEMAaTHKE
T1a00paTOPHSIX oOpalleHus ¢ BeIecTBaMU U K
71a00paTOpPHBIM 000pyJOBaHHEM OKCIICPUMCHTA. 6.4
3. 3aaun Ha BEIYUCIICHUE CPETHETO
3HAYCHUS IKCIICPUMCHTAIBHBIX JTAHHBIX,
MTOTPEITHOCTH.
4, [IpencraBneHue pe3yabTaToB
JKCIICPUMCHTA B pa3inyHoi Gopme (Tabnuiia,
rpaduK, OTIET, JOKIIAX, IPE3CHTALN).
9.1.2 | XuMH4eCKAl aHAITN3 HccnenoBaTh XUMAYECKHH COCTAB MPOO . OK 01
1. Tect «CBolicTBa 1 COCTaB BOABI». 2. 3amanne
po0 BOIBI BOJBI < . OKO02
«XUMUYECKUI COCTaB BOJIBI, THIT BOJBI U
AAbL, A OK 07
CHoCOOBI €€ TIPUMEHEHHSD (C MCTIOB30BAHUEM  |[TK
HOPMATUBHBIX JIOKyMeHTOB). 6.3
3. [IpakTuko-opueHTHpOBaHHBIE TeopeTrdeckue [[TK
3a/[aHHs HA COCTAB BOJBI M CIIOCOOBI BhIpaskeHHs| 0-4
KOHIICHTPALUil U TIepecueT KOHICHTPaLnH (¢
HCIOJIb30BAaHHEM HOPMATHUBHBIX JJOKYMEHTOB).
4. JIabopartopHas pabota Ha BEIOOD:
- OuuncTKa BOJBI OT 3arpsi3HEHUN; —
Omnpenencane pH BOIBI U €€ KUCIIOTHOCTH;
- OmnpeneneHne >KECTKOCTH BOABI H
crocoOBI ee yCTpaHeHHsI.

9.1.3 XHUMHYECKUT HccnenoBaTh XUMUYECKUM COCTaB 1. Tect «Opranudeckue u OK 01
KOHTPOJIb Ka4CCTBA |IIPOJAYKTOB IMUTAHUA HEOpraHMYEeCKHEe BEUIECTBA, BXOIALINE B COCTAB OKO02
HIPOLYKTOB ITHTAHUA MIPOIYKTOB MUTaHUS. OK 07

IK
2. [IpakTHKO-OpHEeHTHPOBAHHBIC 3aaHU 6.3
0 KyJIMHapHOU TemaTuke. 3. JlabopaTtopHas K
paborta (Ha BEIOOD): 6.4

— OOHapy’KeHNe HUTPATOB B MPOIYKTAX
nuTanus; — McceaenoBanue NpoayKTOB MUTAHUS
Ha HaJINYWe yIJIeBOJ0B (MyKa, TBOPOT, MOJIOKO,
HOT'ypT) Ha HAJIM4KeE YTIIEBOJIOB (Kpaxmal,

T'JIFOKO34a, caxap03a) .




