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PaGouas mporpamma npodunbsHOi 06meoOpa3oBarensHoi aucuurinabl [1/1. 02 Xumus
npeHa3HauYeHa JIUISl M3YYEHUS XUMHU B TMPOQPECCHOHATIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIHIX
CIIO, peanusyronmx 00pa3oBaTeIbHYIO IPOTPAMMY CPEIHEro 00Iero oopa3oBaHus B Impeaenax
OCBOCHHSI OCHOBHOM mpodeccronanbHoi 00pazoBatenbHoi porpammel CITO (OITOIT CITO) Ha
0a3e OCHOBHOTO 0O0IIero oOpa3oBaHUs IMPHU IMOATOTOBKE KBATHU(MHUIIMPOBAHHBIX CIEIUAIHCTOB
CPEIHETO 3BEHA JUISI CIICIHATLHOCTH

43.02.15 TToBapckoe U KOHAUTEPCKOE €10

Opranuzanus — pa3paboTuuK:
rocyapcTBeHHOe  OrojuKeTHOe — mpodeccnoHambHOe — 00pa3oBaTeNbHOE  YUPEKICHUE
«Bonarorpaackuii MHIYCTPUATIbHBIA TEXHUKYM»

Pazpaborumk: Ilstoa JI. I'., mpenomaBarens I'BIIOY «Bosarorpajackuii MHIYCTPpUATbHBIN
TEXHUKYM)

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanmii ®I'OC cpennero obmiero
0o0pa3oBaHus, NPEAbABIAEMbIX K CTPYKTYpE, COJEPKAHUIO U pe3yjbTaTaM OCBOEHHUS y4eOHOH
JTUCHUTUTMHBL «XUMHS», ¥ B COOTBETCTBHHM C PeKOMEHAAIMsSMHU O OpraHU3alUU TOTYYCHUS
cpeaHero obmero odpa3oBaHus B Ipeaesiax OCBOEHMsI 00pa30BaTeNIbHBIX MPOrpaMM CPEIHEro
npoeCCHOHAIBHOTO 00pa3oBaHUsi Ha 0a3e OCHOBHOIO 0OIIEro oOpa3oBaHUS C YUYE€TOM
TpeOoBaHUl (efepabHBIX TOCYAAPCTBEHHBIX OOPa30BaTENIbHBIX CTAaHIAPTOB M IOJIydaeMOH
npodeccud WIH CHEIHUAIBbHOCTH CPEIHEr0 MPOQecCHOHATBHOTO 00pa3oBaHUs (MHUCHMO
JlenmapraMeHTa rocyJapCTBEHHOM MOJMTUKU B cdepe MOATrOTOBKU pabouux kaapos u IO
Munobpuayku Poccur ot 17.03.2015 Ne 06-259), ¢ yuerom IlpumepHOi OCHOBHOI
o0Opa3oBaTeNbHONW MporpaMMbl cpelHero oOmero o0pa3oBaHHs, OJOOPEHHOH pelleHneM
denepanbHOro yueOHO-METOIMIYECKOTO O0BEIUHEHHUS MO0 00IIeMy 0O0pa30BaHMIO (IIPOTOKOI OT
28 utons 2016 r. Ne 2/16-3)

Pabouas mporpamma paspaborana ¢ yuerom [IpumepHOil OCHOBHOHM 00pa3oBaTeNbHOU
pOrpaMMbl CpeHEro 00IIero odpazoBaHus, OJOOPEHHON pelieHueM (elepalbHOTO yuyeOHO-
METOMYECKOr0 00beMHEHMSI 110 00111eMy 00pa3oBaHuIo (ITpoTokoi oT 30 HosOpst 2022 r. Ne 14)
Ha OCHOBE MPHUMEPHOH MpOrpaMMbl y4eOHON AMCHUIUIMHBI «XUMHUS» A NPOPEeCcCHOHATBHBIX
obOpaszoBarenbHbIX opranusanuii /besyesckas B.A., [llunnsnuna M.A., Marseesa O.C., u ap.
— ®I'bOY AITIO UPIIO, 2022. — 43 c.

PEKOMENIOBAHA Ha sacemanan  NpeiMeTHOH  (UHENOBOH) KOMHCCHH KHMHHECKHX
TCXHOIOIHE, 00ECTREHHOID MHTAHHA H CCTECT HEHHOHAYTHRIX THCLHIITHA
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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 aucuumuaa [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. lleau 1 nJIaHUpPyeMble Pe3yabTAThl 0CBOCHUS TN CHUIIUHBI :
1.2.1. lleap 1 3a7a49M AUCHUILIHHBI:

@opMUpOBaHUE Y CTYACHTOB XHUMHUYECKOM COCTABIISIOIIEH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpA KaK OCHOBBI MPHUHATHS PEIIEHUNW B KU3HEHHBIX U IPOU3BOJCTBEHHBIX
CUTYaIHUSIX

3a/1auu JUCIUTUIMHBL:

1) copmupoBaTh HOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIIECCOB

U SIBIICHUM B OKpYXKaloIleW cpele, LENOCTHOM HaydHOW KapTHUHBI MHUpA, B3aWMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJUTH PacUeThl MO XUMHUYECKUM (OpMyllaM M YpaBHEHUSIM
XUMUYECKUX pPEaKUWi, IUIaHUPOBATh U HWHTEPHPETHUPOBATH pE3ylbTaThl XHUMHYECKUX
AKCIIEPUMEHTOB,

3) chopMupOBaTh HABBIKM TMPOBEACHUS XUMHUYECKHUX HKCIIEPUMEHTAIBHBIX
UCCIICIOBAHWIA C COOJIFOJICHHEM TpPaBU OE30MAaCHOTO OOpalieHus C BEIIeCTBAMU H
1a00paTOPHBIM 000PYI0BAaHUEM,

4) pa3BUTh yMEHHS AaHAIM3UPOBATh, OLIEHHWBATH, MPOBEPATH HA JOCTOBEPHOCTH H
00001aTh HHPOPMAITHIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HCTOYHHUKOB;

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

6) chopmupoBaTh TMOHUMAHHWE 3HAYMMOCTHU JOCTHXKCHHH XMMHYECKOM HAyKH M
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
YyeOHass AuCUMIUIUHA «XHUMHUS» HMeeT OOINbIIoe 3HaueHHEe Npu (HOPMHUPOBAHUH H

pa3zsutuu OK, I1K:



Koa v HaumMeHoBaHue
popmMupyembIx
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 HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUITUUPOBATh, INIAHUPOBATH U
CaMOCTOSITEJIbHO BBIMOJIHATH TaKyIO JEATEIbHOCTb;

- HHTEpeC K pa3InyHbIM cepam mpodeccuoHaTbHON
JEATEeIbHOCTH

Ogiajenne yHMBepPCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHBIMM IEHCTBUSIMH:

a) 0a3oBble JIOTHYECKHE JeiicTBUS

- CaMOCTOSATENbHO (POPMYIUPOBATH U AKTYyaJIM3UPOBATh
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE,
-yCTaHaBJIUBaTh CYIECTBEHHBIN TPU3HAK WIH
OCHOBaHMS JJII CPABHEHMSI, KIacCU(PUKAIIIU 1
0000111eHNS

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

- 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 TTPOOIIeM

0) 0a30BbIE HCCIeN0BATENbCKUE eCTBHS:

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

-BBISIBJISITh IPUUMHHO-CJIECTBEHHBIE CBSI3U U
aKTyaJIM3UpOBATh 33/1a4y, BBIIBUTATh THIIOTE3Y €€
pelieHus, HaXOUTh apr'yYMEHTHI JIs1 JOKA3aTelIbCTBA

- BJIAJETh CUCTEMON 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,
HM30MEpbI, TOMOJOTUYECKUM Psii, TOMOJIOTH, YTJIEBOAOPOJIHI,
KHCIIOPOJT M a30TCOACPIKAIUE COCAUHEHUS, OMOJOTHYECKH
aKTUBHBIC BemecTBa (YIJIEBOMBI, JXUPHBI, OCJIKH), MOHOMED,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsT PENIeTKa, TUIbl XUMHYECKUX
peakuuii  (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,  3K30- |
SHAOTEPMHUUYECKHE, pEaKlUUh HOHHOrO  oOMeHa), pacTBOD,
3JIEKTPOJIUTHI, HE3JICKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs
JTUCCOIMAIMS,  OKUCIUTENb, BOCCTAHOBHUTEIIb, CKOPOCTh
XMMHYECKOM peaklMi, XHMHYECKOE pPaBHOBECHE, TEOPUU U
3aKOHBI  (TEOpHS] XHMHYECKOTO CTPOCHUS OPraHUYEeCKUX
BemiectB  A.M. byrnepoBa, Teopus 3IEKTPOIUTHYECKON
quccounanuu, nepuoanyeckuii 3akon .M. MenneneeBa, 3aKkoH
COXPAaHEHUS MacChl), 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 XapaKTepHbIE MPU3HAKA WU B3aHUMOCBS3b
W3YYEHHBIX MOHATUH, NPUMEHSITh COOTBETCTBYIOIIME MOHATHUS
NP ONMHCAaHUM CTPOCHUS U CBOWCTB HEOPraHMYECKUX U
OPraHMYECKUX BEIIECTB M MX TMPEBpPALICHUHN; BBIABISTH
B3aMMOCBS3b  XHMHUYECKMX 3HAHUW C TMOHATHUAMH U
MpEeACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MMPEIMETOB;

- 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 II0O3HABATEIIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMSI U3 PA3HBIX IIPEIMETHBIX
obJacreit;

- 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 KHCIIOTa, TJIHUIMH, YTrapHbIi 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
SKCIEPUMEHTAaMH M 3alUCAMHU  YPABHEHUU XHUMHUYECKUX
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;

- chopMupoOBaThH MPEACTABICHUS: O MATEPHAILHOM €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
(hopMHUpOBaHUM MHUPOBO33PEHUS U O0IIEH KyIbTYyphl UeJIOBEKa,
a TaK)Ke IKOJIOTHYECKH 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{ ¥ OOIIECTBEHHOM MPAKTUKHU, OCHOBAHHOTO 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
IpymnIie;

Ogyagenne yHMBepPCAJIbHBIMH Y4¢OHBIMH
MO3HABATEJbHbIMHU JAeliCTBUSIMM:

B) pabora ¢ ungopmanmei:

- BJIaZIETh HaBbIKaMU MOJIy4y€HUs1 HH(POpMaLlUU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEILHO
OCYILIECTBIISATh IOUCK, aHAIN3, CHCTEMATH3aLUI0 U
WHTEpPIpETANIO HHPOPMALIMK Pa3INYHbIX BUIOB U
(dhopM TIpeICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ y4eTOM
HazHaYeHUs] HHPOPMAIIUK U LEIEeBON ayJUTOPHH,
BBIOMpAast ONITUMAIBHYIO (DOPMY MPECTABICHUS U
BU3YyaIU3alUy;

- OLICHUBATh JI0CTOBEPHOCTbD, JIETUTUMHOCTh
nH(popMalnY, €e COOTBETCTBUE MTPABOBBIM U MOPAJIbHO-
TUYECKUM HOPMaM;

- HCII0JIb30BAaTh CpeIcTBa HH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTU B PEIICHUHU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
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
XUMHYECKOTO IKCIIEPUMEHTa B (hOpMe 3alliCH ypaBHEHUI
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 PACUYETHI 10 XUMHUUECKUM QOpMyJiaM 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
XUMHAYECKHI SKCIIEPUMEHT (TIOJTyUYeHUE U U3YYCHHE CBOWCTB
HCOPraHNYCCKUX 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 HHPOPMALINIO, TIepepadbaThiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUHU C ITOCTABICHHOHN yueOHOM
3ajaveit;

- BJIAZICTh CUCTEMOW 3HAHUM O METOAAX HAYYHOI'O ITO3HAHUS
SIBJIGHUN TIPUPO/IbI, UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaxX 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. DddexTrBHO
B3alMOJICCTBOBATEL U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOATEIIbHOCTH U
CaMOOIIPEAEIIEHUIO;

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

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMH
JeliCTBASIMHU

0) COBMeCTHAs 1eITeJIbHOCTD:

- IOHUMATh U UCTIOJIB30BATh MPEUMYIIIECTBA KOMaHTHOM
Y MHAMBHUAYaIbHON paboThI;

- MPUHUMATH IIEJIM COBMECTHOM JESTEIHLHOCTH,
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

- YMETb IJITAHUPOBATH U BBIIIOJIHATH XUMHUECKUN HKCIIEPUMEHT
(peBpaleHne OPraHMYECKUX BEIIECTB NP HArPEBaHUH,
MOJTyYeHUE ITUJICHA U U3YUEHHUE €r0 CBOWCTB, KaYECTBECHHbBIE
peaKkInu Ha alibJIeTHIbl, KpaxMaJl, YKCYCHYIO KHCIIOTY;
JeHaTypalus OeKOB MPU HATPEBAHHH, [[BETHBIC PEAKITUI
O€JIKOB; TPOBOJIUTH PEAKIIMA HOHHOTO OOMEHA, OTIPEIETSATh
Cpeay BOIHBIX paCTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha
cynbdat-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH AMMOHHS;
pelaTh YKCIEpUMEHTaIbHbBIE 337a41 TT0 TeMaM «MeTasbly,
«HemeTamnbl») B COOTBETCTBUU C TIpaBUIIaMU TEXHUKHU
0€30MMacHOCTH NP OOPAICHUH C BEIIECTBAMHU U
1abopaTOpHBIM 000PYI0BAHUEM; TIPEJCTABIATH PE3YJIHTATHI
XUMHYECKOT0 IKCIIEPUMEHTa B (hopMe 3alliCu ypaBHEHUI
COOTBETCTBYIOIIUX pEaKIUi U (OPMYTUPOBATEH BBIBOJIBI 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:

- IPUHUMATh 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
XUMHUYECKHH SKCIIEPUMEHT (TIOJIy4€HUE U U3yYEHHE CBOWCTB
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB, KAUECTBEHHbBIE
peaKIMK yriIeBOIOPOIOB Pa3IMUHBIX KJIACCOB U
KOCJIOPOJICOAEPKAIUX OPIraHUYECKUX BELECTB, PELICHUE
HKCHEPUMEHTAIbHBIX 3371ay 110 PAaCIO3HABaHUIO
HEOPraHUYECKUX U OPraHUYECKHUX BEUIECTB) COOTBETCTBUU C
IPaBUIAMHU TEXHUKH 0€3011aCHOCTH MPH 0OpalleHUH ¢
BELIECTBAMU U JJaOOPATOPHBIM 000pYyI0BaHUEM,
(hopMyIMpOBATH 1€ UCCIEI0BAHNUS, IPEIOCTABIIATH B
pa3nuyHOi opMe pe3yNnbTaThl IKCIIEPUMEHTA, aHATU3UPOBAThH
Y OLICHUBATh UX JOCTOBEPHOCTb;

OK 07. ConericTBOBaThH
COXPaHEHHUIO
OKpYKaroIlen cpeibl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMaTa,
MPUHIIUIIBI OEPEKITHUBOTO
MPOU3BOJICTBA,

3¢ dexTHUBHO AeiicTBOBATH
B YPE3BBIYANHBIX
CUTYaIUsX;

B 00/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- ¢(hOpPMHUPOBAHHOCTH HKOJIOTHIECKOH KYIBTYPHI,
IMOHUMAaHHUE BIMSHUS COLUATBbHO-3KOHOMHYECKUX
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 cpele;

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

- pacIIMpEeHHE ONbITA ACSITEIbHOCTH SKOJIOTMUECKOM
HaIpaBJIEHHOCTH;

-OBJIaJICHHE HaBbIKAMHU y4eOHO-UCCIIEI0BATEIbCKOM,

- ¢(hopMUPOBATh IPECTABICHUS: O XUMHUUYECKON
COCTABIISIFOIIECH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIH
XMMHUU B TIO3HAHUM ABJICHUN TPUPOABI, B (GOPMUPOBAHUU
MBIIIJIEHUS 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 JESATEIbHOCTH B LEIAX
COXPAHEHHUs CBOETO 37I0POBbsl M OKPYXKAIOLIEH ITPUPOTHON
Cpeabl; YIUTHIBATh ONMACHOCTh BO3/IEHCTBHS Ha KUBBIE
OpTraHHu3MbI OIIPEACTICHHBIX BCIICCTB, TIOHUMAasA CMBICJI
MoKa3aTess MpeiebHO IOMYCTUMOM KOHIICHTPAllUY;

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

JUISL IPUHSTHS TPAMOTHBIX PEIICHUH MPO0JIeM B CUTYaIUsX,
CBSI3aHHBIX C XUMHUEH;

- YMETb OCO3HABaTh OITACHOCTb BO3/ICHCTBUS Ha KUBBIC
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 XUMHUH 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 PEaKIIUH;

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 U3MEPCHUM;

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

OCHOBHBIC 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 PEAKLIUH,
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, BXOJSUIMX B COCTaB ChIPbsi U T'OTOBOM
MHALLIEBON ITPOYKLINH;

-CBOWCTBAa PAaCTBOPOB M KOJUIOMIHBIX CHUCTEM
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN;

-JIACIIEPCHBIE U KOJUIOMJHBIE CUCTEMBI NHILEBBIX
MIPOJYKTOB;

-poJIb ¥ XapaKTEPUCTHUKU TOBEPXHOCTHBIX SIBJICHUN B
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IIPUPOJHBIX U TEXHOJIOTMYECKUX IIpoLeccax;

-OCHOBBI aHAJINTUYECKON XMWY,

-OCHOBHBIE METO/IbI KJIACCUYECKOTO KOJIUYECTBEHHOT O
U PU3MKO-XMMUYECKOT0 aHAIN3a;

-Ha3HAYEHUE U IPABWIA HCIIOJIb30BAHUS
71a00paTOpPHOro 000PYLOBaHMS U allapaTyphl;
-METOAbl U TEXHHUKY BBINOJIHEHUS XMMHUYECKHUX
aHaJIN30B;

-pueMbl Oe30macHoi paboThl B XMMHUYECKOMH
nabopaTopuu




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJBHOMN JUCIHUILINHBI

2.1. O0beM y4eOHOM TMCHUILUIMHBI U BU/bI Y4eOHOI padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI 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
nabopaTOpPHBIE 3aHATHS 8
IIpomexyTouyHas arrecTanus (3K3aMeH) 16




13

2.2. TemaTnyeckuii mJiaH u cogaepxanue gucuuminubl /1. 02 Xumus

HaumeHoBaHue pa3aeioB U TeM Copep:xaHue yued0HOro MaTepuajia (0CHOBHOe T MpogeccHOHATBLHO Oo0bem DopMupyeMble 001IHe
OPHMEHTHPOBAHHOE), 1A00PATOPHBIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHOI 4acoB KOMIeTeHIHU 1
MO1YJIb npogeccrHoHaIbHbIE
KOMIIeTeHIINH
1 2 3 4
OcHoOBHOE coliep:kaHue 102
Pazpea 1. OCHOBBI CTPOEHUS 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 Texamndeckoro npoh st npodeccuoHaabHOro 00pa3zoBaHus. OCHOBHBIE MOHATHS 2
xumund. OCHOBHBIE 3aKOHBI XUMHH. Moiib. MoJisipHas Macca BelecTBa.
IIpakTHyeckoe 3aHATHE 2
Pemmenne pacyeTHBIX 33129 Ha HAX0XKJCHUE OTHOCUTEJILHON MOJIEKYJIIPHONH MAacchl, 2
KOJINYECTBA BEILECTBA, MACCOBOM JTOJIM XUMHUYECKUX 3JIEMEHTOB B CII0’)KHOM BEIIIECTBE
Tema 1.2. OcHOBHOe cofiep:kaHue 6
CTpoenue BemecTa Teoperuueckoe 06y4denne 4 OK 01
Crpoenne artoma, mn3oromnsl. llepromuueckuii 3aKOH M HEpHOAWYECKas CHUCTEMa OK 02
xumuueckux snemeHToB .M. Menneneesa. Tunsl xumMuueckoi cBsizu. MloHHas CBSI3b.
KoBanentHass HemossipHast cBsi3b. Metandeckas CBsi3b. BojopomHas —CBS3b. 4
MeskmoueKysIpHOe B3auMOAEHCTBHE.
W3oTomel, 0OCHOBHOE M BO30YXK/IEHHOE COCTOSHHME aToMa, TMOpPHAM3AIMS aTOMHBIX
opOuTanen.
IIpakTHyeckoe 3aHATHE 2
MogenupoBanue moctpoeHus: [leproguueckoil TabIMIBI XMMHYECKHX OJIEMEHTOB.
CocraBiieHne D3JIEKTPOHHBIX KOHQUIYpaluii  aTOMOB XHMHYECKHX 3IJIEMEHTOB.
XapakTepucTHKa XHMHYECKOTO 3JIEMEHTa II0 €ro IOJIOXKEHHI0O B IMEPHOANYECKON 2
cucreMe. 3Hau€HHWE IEPUOJMYECKOro 3aKoHa. PelneHue 3a7ad Ha MacCOBYIO JIOJIO
pacTBOpeHHOTO BemiecTBa. O3HAKOMIICHHE CO CBOWCTBAMH JAWCIEPCHBIX CHCTEM.
CocraBnieHne ypaBHEHHH peaknii HOHHOro oOMeHa.
Pa3nen 2. XumMuyeckue peakiuu 12




Tema 2.1.
Xumuyeckue peakuuu

14

OcHoBHOe coaep:KaHue

Teopernueckoe o0y4yeHue

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

Peaximu koMIiekcooOpa3oBaHusI C yUacTUEM HEOPraHHUECKHUX BEIIECTB (Ha IpUMepe
THIPOKCOKOMIUIEKCOB IIMHKA ¥ aTFOMUHUS).

IIpakTHyeckoe 3aHATHE

CocraBieHue ypaBHEHHH peaknui pa3HbIX TUNOB. OmpenencHue THNA PEAKLMU IO
YPaBHEHHIO XUMHYECKOM peaknuu. PacdeT KOIMYECTBEHHBIX XapaKTEPHCTUK
HCXOJAHBIX BCIIECTB U MPOAYKTOB PCAKIHU. PacueT KOJIMYECTBEHHBIX 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 ONPENEIECHHON MAacCOBOM JOJEH PacTBOPEHHOTO
BEIIIECTBA.

YpaBHEHUs OKHUCICHHUS-BOCCTaHOBICHMSA. CremeHb oOKucieHus. OKHCITUTETs U
BOCCTaHOBUTENb.  OKHCIUTENFHO-BOCCTAHOBUTEIFHBIE ~ PEAKIUH B TpPUpPOAE,
MIPOM3BOJICTBEHHBIX TIPOIIECCaX M JKU3HEACATEIBEHOCTH OpPTaHU3MOB. OKHCIHATEIBHO-
BOCCTaHOBHTeHBHLIi/JI IIOTCHIIHNAJI CPEZ[I)I. COCTaBHeHI/Ie u ypaBHI/IBaHI/Ie OKHUCJIUTCIIBHO-
BOCCTAHOBUTCIIbBHBIX peaKHI/Iﬁ METOAOM BﬂeKTpOHHOFO 6ancha. TI/IHI/I‘-IHI)Ie
HEOPTaHMYECKUE OKUCIUTEIN U BOCCTAHOBUTEIH. DIIEKTPOJIU3 PACTBOPOB M PACIIABOB
cosieH.

OK 01

Tema 2.2
DJIEKTPOJIUTHYECKAS TUCCONUALHS
M HOHHBIH 00MeH

OcHoBHOe cofiep:kaHue

Teopernueckoe o0yyeHue

Teopus 3IEKTPOIUTUIECKON nucconuanuu. Peakiuu monHoro oomena. CocraBieHue
peaKumZ 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.

KonTtpoabHas padora 1.

CTpOGHI/Ie BEIIECTBA 1 XUMHUYECKUEC PECAKIINHN.

Pa3nen 3.

CTpOCHHe H CBOMCTBA HEOPraHu4e€CKUX BEIECTB

Tema 3.1.
Kaaccuduxanus HeopraHmieckux
COeJMHEHUH U UX CBOMCTBA

OcHoBHOe coaep:kaHue

Teopernueckoe o0y4yeHue

Knaccudukanus HeopraHmdeckux BemecTB. [IpocTeie U CIIOKHBIE BEIIECTRA.
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 (PU3UUECKHUX
CBOMCTB BeI[eCTBA OT THIIAa KPUCTAIUINYECKOH pereTku. [IpuanHbl MHOTOOOpas3us
BelecTB. COBpEeMEHHBIE NMPENCTABIEHHS O CTPOSHUN TBEPABIX, JKUAKHUX U
ra3000pa3HbIX BenmecTB. 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
Wntepner u npyrue). [lonck nHGOpManny no Ha3BaHUAM, HICHTU(PHUKATOPAM,

CTPYKTYPHBIM (OpMYyJIaM.

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 HEMETAIIOB B IPUPOJC M KHU3HEACATEIbHOCTH
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
HeMeTanoB. KpyroBopoThl GHOTEHHBIX JIEMEHTOB B MIPUPOJIE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB,
TUAPOKCHUIOB, KUCIOT, COJEH U Ap). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BEIIIECTB, BOJOPO/ ¥ HBIX COSAMHEHHH, BBICIINX OKCHIOB M THIPOKCHIIOB.

IIpakTnyeckue 3aHATHSA

CocraBneHne ypaBHEHHH XHMHWYECKHX PEAKLIUH C yJacTHEM IPOCTBIX M CIOXKHBIX
HEOPTaHMYECKHX BEINECTB: OKCHAOB METAIOB, HEMETAIOB M aM(OTEPHBIX
9JIEMEHTOB; HEOPTaHMYECKUX KHUCIIOT, OCHOBaHMH M aM(OTEpHBIX THIPOKCHJIOB,
HEOPraHUYECKUX COJICH, XapaKTEpU3yIOIIUX UX CBOMCTBA.

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

JlabopaTopHble 3aHATHS

JlabopaTopHnas pabota «CBOWCTBA METAIJIOB U HEMETAILIIOBY

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

Tema 3.3.

IIpon3BoacTBO HEOPraHHYECKHUX
BelecTB. 3HAYEeHHE M IPMMEHEeHHe B
OBITY M Ha POM3BOJCTBE

OcHOBHOe cofiep:KaHue

Teopernueckoe o0yyeHue

OO1mue npeacTaBIeHUs O IPOMBIIUIEHHBIX CIIOC00aX MOTy4eHHUS XUMHIECKUX
BEILECTB (Ha MpUMepe MPOU3BOICTBA aMMHUAaKa, CEPHOM KUCIIOTHI).

UYepHast 1 uBeTHast MeTaIUTyprust. IIpakTnyeckoi MpruMeHEeHUE 3IIEKTPOIN3a IS
MOJTYYCHHMS. IIETOYHBIX U [IEJT0YHO3EMEINIbHBIX METAJUIOB U amfoMuHUA. CTEKIIo 1
CHJIMKATHAasI HPOMBIIIJICHHOCTD.

ITpobnema 0TX0ZOB M MOOOYHBIX IPOAYKTOB.

I[IpakTnyeckune 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..

OHeprus akTuBanyu. AKTUBUPOBaHHBIN KoMIuieke. KaTanuzaTops! u katanus. Ponb
KaTaJIM3aTOPOB B PUPOJIC M MPOMBIIUICHHOM IIPOU3BO/ICTBE.

JlabopaTopHble 3aHATHS

H3y4yeHnue 3aBUCHMOCTH CKOPOCTh XUMUYECKON PEaKIMK OT KOHIEHTPALUH

pearupyronmx BeuecTB U TEMIIEPATYPBbI.

JlabopatopHas paboTa Ha BEIOOD:
1. JlaGoparopnas pabora «OnpeneneHne 3aBUCHMOCTH CKOPOCTH PEaKLHU OT
KOHIICHTpPAIMU PEarupyIoIUX BeecTB». McciaenoBanne 3aBUCUMOCTH CKOPOCTH
peakiuy oT KoHLeHTpanuy. OnpeeieHre KOHCTaHThl CKOPOCTH IpaduuecKuM
METOIOM.
2. JlaGopaTopHas paboTa «OmpeseseHue 3aBUCUMOCTU CKOPOCTH PEaKLUH OT
TemrepaTypb». MccinenoBanne 3aBUCHMOCTH CKOPOCTH PEAKLUH OT TEMIEPaTyphl.
Pacuer sHepruM akTHBAIMU PEAKLIUH.
PerieHne npakTUKO-OPUEHTUPOBAHHBIX 3a/IlaHUH HA aHAIM3 (PaKTOPOB, BIMAIOIINX HA
M3MEHEHHE CKOPOCTH XMMHUYECKOI PeaKIHH.

3. Kusup u gesrensHoctsh A.M. ByTiiepossa

OK 01
OK 02

Tema 4.2.

TepmoauHamMHu4ecKue
3aKOHOMEPHOCTH IIPOTEKAHUSA
XHMHYecKHX peakuuii. PaBHoBecue
XHMHYECKHX peaKLuii.

OcHoBHOe cofiep:kaHue

TeopeaneCKoe oﬁyqe}me

Kraccudukanms XUMHYECKHX PEeaKUuii: 10 TeIIoBoMY 3G GeKTy, 00paTHMOCTH.
Terosie 3QdHEKTH XUMUUECKUX peakuid. TepMOXUMHUYECKHE YPaBHEHUSL.
OO6paTuMocTh peakuuii. XMMHYECKOe PABHOBECHE U €r0 CMEIICHUE O] IeHCTBUEM
Ppa3JIMYHbIX (l)aKTOpOB JJIA CO3JJaHuA OIITUMAJIbHBIX yCHOBI/Iﬁ MPOTCKaHUA XUMUYCCKUX
IPOLIECCOB.

Ionstue 06 »HTANTBIMN U SHTpOTIMH. DHeprust [ mo6ca. 3akon I'ecca u cnencTBus 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.

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

JlaGopaTopHble 3aHATHS 2
JlabopatopHas paboTa «/3ydeHne BIUSHIE PA3TUIHBIX (PAKTOPOB HAa CMEIICHHE
XMMHUYECKOTO paBHOBECHs». ViccieoBaHNe BIUSIHUS H3MEHEHNS KOHLICHTPALIH
BEILIECTB, PEAKLIH CPEIbl M TEMIIEPATYPhl Ha CMEIIEHHE XUMUIECKOTO PaBHOBECHS. 2
CpaBHEHNE MOIYYEHHBIX PE3YIbTATOB C TEOPETUUECKH ITPOTHO3NPYEMBIMHU Ha OCHOBE
npunuuna Jle larense.
Kourpoabnas padora 3 CKOpOCTh XUMHUUECKON pEeaKINK U XUMUYECKOE PABHOBECHE. 2
Pazgen S. JucnepcHbie CHCTEMbI 10
Tema 5.1. OcHOBHOe cofiep:kaHue 4
JucnepcHble cucteMbl U (aKTOPHI Teopernueckoe o0yueHue 2 OKO0 7
HX YCTOHYHBOCTH JucnepcHsle cucremsl. Komnounssle cucteMsl. VICTUHHBIE PacTBOPHIL.
PactBopenue kak Gpu3uKo-xuMu4ecKkuii npouecc. PactBopsl. CriocoObl IPUTOTOBICHHS
pactBopoB. PacTBopuMocTs. MaccoBas 1011 pacTBOpeHHOro BeuiecTBa. [IpeaensHo
JOIYCTHMbIC KOHIIEHTPALUH U UX UCIIOJIb30BaHHUE B OLIEHKE IKOJIOTHIECKON
0e30MacHOCTH. 2
Knaccudukanus aucnepcHsIX cucteM 1o coctaBy. CTpoeHue n GpakTopsl
YCTOWYMBOCTH AUCIIEPCHBIX CHCTeM. Pacrio3HaBaHue HCTHHHBIX pacTBOPOB,
KOJUIOMIHBIX PacTBOPOB M TpybouciepcHbIX cucteM. CTpoeHHE MHIIEILTHL.
PaccenBanune cBera npu MpOX0XKICHUN CBETOBOTO IydKa Yepe3 ONTHIECKU
HEOJTHOPOAHYIO cpeny (3ddext Tunmans).
IIpakTHyeckune 3aHATHA 2
Pemmenve 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB.
Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX 33}13HI/II71 Ha JUCIICPCHBIC CUCTCMBEI,
WCIIONIb3yeMbIe B OBITY M TPOM3BOJCTBEHHOUN NEATEIHHOCTH YENOBEKa, C TMO3UIIUN 2
HKOJIOTHYECKOW OE30MacHOCTH TMOCIEACTBHMA U TPaMOTHBIX pEIIeHHH Tmpoldnem,
CBSI3aHHBIX C XUMHUEM.
Tema 5.2. OcHoBHOe coaep:KkaHue 4
HccnenoBanne cBoiicTB qucHepcHbIX | JIaGopaTopHbIe 3aHATHS 4
CHCTEM ISl UX HAEHTUDHKAIUH JlaGoparopHas pabota «IIpuroToBiIeHUE PaCTBOPOB 2 OKO1
[IpuroroBnenne pacTBOPOB 33AaHHOM (MOJIIPHOW) KOHLEHTpauuu (C TPAaKTHKO- 0OKO02

OpHEHTHPOBAHHBIMH BOTIPOCAMH ), OIIPEIeNICHHE CPEAbl BOIHBIX PAaCTBOPOB.
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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

IIpeamer opranmdyeckoil XuMuU. B3auMOCBS3b HEOPraHMYECKMX M OPraHUYECKHX
BEIIECTB.

XuMHUECKOE CTPOCHUE KaK MOPSAIOK COCAMHEHHsS aTOMOB B MOJIEKYNE COTJIACHO HX
BaleHTHOCTH. OCHOBHBIE MOJIOKEHHS TEOPUU CTPOCHUsSI OPraHUYECKUX COEIUHEHUN
A.M. BytnepoBa. YriepoaHbIl CKEJET OpraHUYeCKOW MOJIEKYJbl. MOJNEKYJISpHbIE 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.

IpakTnueckue 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-XUMHYECKUE CBOWCTBA OPTraHUYECKUX COEAMHEHUN OTAENbHBIX KJIACCOB
(0coOeHHOCTH KITaCCU(UKAIIMA ¥ HOMEHKJIATYphl BHYTPH KJIacCa: TOMOJIOTHYCCKUH
psan u obmas Gopmyna; M30MepHs; (U3UYECKUE CBOWCTBA, XMMHUYECKHE CBOMCTBA;
CIIOCOOBI OTYYCHHU ):

- mpejeNibHbIe YIIeBOAOPOAbl. ['opeHrne MeTaHa Ka OJAMH W3 OCHOBHBIX HCTOYHUKOB
TeIVIa B MPOMBIIUICHHOCTH W ObiTy. CBOWCTBA TPUPOAHBIX YTIIEBOIOPOJIOB,
HAax0>KJICHUE B IPUPOJIE U IPUMEHEHUE AJIKAHOB;

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

- KHCJIOPOJICOJIEpKAIlINEe COCOUHEHMs1 (CHMPTBI W TpocThlie AGUPHI, (QEeHONbI,
IBACTHABl U KETOHBI, KapOOHOBBIE KHCJIOTHI M WX NPOU3BOIHEIE). [IpakTHueckoe
NPUMEHEHUE STHIICHTIIMKOIIS, IIIHIeprHa, GpeHona. [Ipumenenue ¢popmansaeruia,
aleTajblIeru1a, YKCYCHOM KUCIOThl. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT.
Motolne cBOHWCTBa MbLIA,;

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

Knaccudukamus 1 OCOOCHHOCTH OPTraHUYCCKUX PEaKIHW. PeakiMOHHBIC LEHTPHI.
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

[MonyueHne 3TUIEHA W3 JTaHONA B JIAOOPATOPHHM W HM3YYeHHE €ro (PU3HYECKHX H
XUMHUYECKUX 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
NPUMEHEHN  aMUHOKUCIOT. IIpeBpameHue O€IKOB THIM B OpraHH3ME.
Buonornueckne ¢ynknum OenkoB. buonormueckme ¢GyHkium kupoB. Ponb
OPTaHWYECKON XUMHH B PELICHUH POOIIeM MHIIEBOH 0€3011acHOCTH.

HyknennoBele kucnotsl: coctaB Hu crpoeHue. CtpoeHue HykieoTnnoB. 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

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 3aJaHMH II0 COCTABICHHI0 XHMHYECKUX
peaKIyii, OTPaXAOIUX XHMHUYECKYI0 aKTUBHOCTh OpPraHMYECKHX COEIMHEHHWH B
pa3IMyHbIX cpenax (IPUPOJHBIX, OMOJOTHYECKUX, TEXHOT'€HHBIX).

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

TPy U aHUOHOB, B T.4. B MOJIEKYJISIDHOI U HOHHOH (opmax.

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

Irpyrmel  (kanwst, HaTpus, MarHus, aMMoHwms), |l rpymmer Ha mpumepe Oapus, |1

rpymmnsl — cBuHI, |V rpynmst — amomunust, Vrpymisl — xene3a (11 u 1), VI rpymms

— Hukess. OnucaHue HabJII0IaeMBbIX SBJICHUH U COCTABIICHNE XMMUUECKUX PEAKIIU.

2. JTabopaTtopHas paboTa «AHaIUTHYECKUE PEAKIIMH aHUOHOBY

[IpoBeneHne Ka4deCTBEHHBIX PEAKIHMH, MCIOJIB3YEMBIX Ui OOHApY>KEHUS aHHOHOB!

kapOoHara, (ocdara, cymnedara, cymbduna, HUTpara, Xjgopuaa u ap. OnucaHue

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€JKOB IPU HATPEBaHHUH, LIBETHBIE PEAKIINH OEIIKOB.

CocraBieHNEe KadeCTBCHHBIX PEAKIUA OOHApPYXKEHHS OpPraHMYECKUX COCAMHEHUI
OTHETBHBIX KIACCOB.

JlabopaTopHble 3aHATHS

OOHapyXeHHsI OPTaHUIECKUX COSTUHEHHH OTAEIbHBIX KIIACCOB.

JlabopaTopHas paboTa (Ha BBIOOD):

1. JlabopatopHas paboTa «KauecTBeHHBIE peakUuuM Ha OTHEJbHBIE KJIACCHI
OpraHUYeCKUX COCAUHEHUN»

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

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

[IpoBeneHne  KAa4eCTBEHHBIX  PEAKIHWH, WCHONB3YEMBIX U1  pacllO3HABaHMSA
OPTaHWYECKUX BEIIECTB OTACNBHBIX KJIACCOB MO (YHKIMOHAIBHBIM TpyINIIaM: Ha
IpUMepe aMHHOKHCIOT W KapOOHOBBIX KHCIIOT, CHMPTOB M ()EHOJIOB, aJbJCTHIOB U
keToHoB. Ommncanue HaOMIOAAaeMbIX SBICHHH M COCTAaBICHHE XHMHYECKHX pPeakmuit
W/WITA CXEM.

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

Xumus B 6l)lTy u l'lpOl/I3B0}ICTBeHHOl7I ACATECJIbHOCTH Y€JI0BECKa

Tema 8.1
Xumus B ObITY M IPOU3BOACTBEHHOM
JesiITeJIbHOCTH YeI0BeKa

OcHoBHOe cofiep:kaHue

HpaKTuquKne 3aHATUSA

Okosoruyeckasi 0€30MacHOCTh  TOCHEICTBUH  OBITOBOM M NMPOM3BOACTBEHHON
JeATeIbHOCTH 4YeJOoBeKa, CBS3aHHas C IepepaOOTKOH BeIIeCTB;, NOUCK U aHaJu3
XUMHYECKOH MH(OpMAIMM U3 Pa3IMYHBIX HCTOYHHUKOB (Hay4dHas M y4eOHO-HaydHas
JuTepaTypa, CpeAcTBa MaccoBOM MH(popManuu, ceth MuTepuer u apyrue). Keiicol (¢
yueToM Oyaymed npodeccHOHANBHON [esTeJIbHOCTH) Ha aHalu3 HWHGOpPMaluud o
MPOU3BOJICTBEHHOM JICSATENBHOCTH 4YeJIOBEKa, CBSI3aHHOM C TepepadoOTKOH U
MOJTy4YeHHEM BEILECTB, a TAKXKE C IKOJIOTMYECKOH 0€30I1aCHOCTBIO.

3amunTa keiica: [IpexcraBneHne pe3ysbTaTOB peEIICHUS KEHCOB (BBICTYIUIGHHE C
npe3eHTanuei)

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

Paznen 9.

HccaenoBanue 1 XUuMHYecKUil aHaIu3 00beKTOB Onocdepsl

20




23

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).
O0paboTKa NMaHHBIX, aHAIU3 U OICHKA WX OCTOBEPHOCTH (BBIYHCICHUE CPEITHETO
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
Kraccudukauus nmpoG Boxasl Mo BUIY M Ha3HAYCHHUIO, MCXOMS U3 €€ XMMHYECKOTO
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 BOABl KaK NpPHUYHHA
BBIMTAJICHAS OCAJIKOB HJIM 0Opa30BaHMUS CONCOTIIOKCHHUN, IMEIOIINX MECTO B OBITY M Ha
TIPOM3BOJICTBE.

CocraB coJieil, BBI3BIBAOIINX JKECTKOCTh BOJIBI XUMHUYECKHE TPOLIECCHI, YCTPAHSIOIINE
JKECTKOCTh BOJIbI. YPaBHEHUS XMUMHUYECKUX PEaKIHid, WIUTFOCTPUPYIOUINX TMPOIIECCHI,
MPOUCXOSAIINE TPH YCTPAHEHUHM J>KECTKOCTH. YCTPaHEHHWE BPEMEHHOM IKECTKOCTH
OBITOBBIMH M XHUMHUYECKMMHU crmocobamu. CrocoObl YCTpaHEHUS IOCTOSHHOMN
JKECTKOCTH.

HpaKTuquKne 3aHATUSA

Crnoco6bl BbIpa)ke€HHsl KOHIIEHTpAllMd pPacTBOPOB: MaccoBasl IO PAaCTBOPEHHOTO
BEILIECTBA, MOJSIPHAas M MOJSUIbHAasg KOHLEHTpauuu. Turtp pacreopa. Pemenue
[IPAKTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 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 YHUBEPCATBHOIO HHAMKATOpa. Mcrmonp3oBaHue
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
JIAaHHBIX O COCTaBe.

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

CrocoObl ycTpaHeHHsI BCEX BHIOB JKECTKOCTH 3aBHCHMOCTHM OT COCTaBa COJICH
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 MMATAHUS. Bemecrna,
(hanpcupuIEpyoONIie TPOTYKTH THTAHUSA, M BEIISCTBA, 3arpsi3HSIIONINAC 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.

Perienne mpakTUKO-OPUEHTHPOBAHHBIX — 33Ja4 10 KYJIHMHAPHOW TEeMAaTHUKE Pa3InIHbIX
THUIIOB.

JlaGopaTopHble 3aHATHS

HccnenoBaHne XUMHYIECKOTO COCTaBa MPOIYKTOB MTUTAHMS.

Jlaboparopuas paborta (Ha BBIOOD):

1. JTabopartopHas pabora «OOHapyX eHHEe HUTPATOB B IPOAYKTAX TTUTAHUS.
HccnenoBaHue MaTepuanoB MOTYyKOJINYECTBEHHBIM METO/IOM OIIPEIeICHHsI 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 PEAJIN3AILIMUA ITIPOTPAMMBI YYEBHOM U CHUILIAHBI

3.1 TpeGoBaHUsI K MUHUMAJbLHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecnedeHUI0

Hdns  peanuzanuud  OporpaMMmbl  00II€0Opa30BaTEIbHON  JUCHUIUIMHBI  JOJDKHO — OBITh
IIPEYCMOTPEHO Clleaylollee crenuanbioe nomemienrne: Kabuner EcrecTBeHHOHaY4YHbIE TUCLUIIIMHBL
Xumus.  llomemenne  kabuHeTa  JTOJDKHO  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
— pabouas mocka
— naboparopHoe oOoOpymoBaHHE (XMMHYECKas TOCYyAa: TPOOMPKH, IITATHUBBI, 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, OEH30J1a;
- MOJIEJIN KPUCTAIUTUYECKUX PEIIECTOK;
- KOJUICKIIHS «MeTallIbl»;
- KoJuteKIus «I"OpHBIE MOPOIBI U MUHEPAITBI»;
- rabmumna JI.1. Menneneena;
- KOMIUIEKT Tabui: HomMeHnknaTypa yrieBoaopoos;
- KOMIUIEKT Tabmui: CTpoeHHe MOJIEKYT YTIIeBOAOPOIOB;
- 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 o0ecnieYeHNe PeaIn3aluu MPOrpaMmMbl

Jns peanuzanuu mporpammbl OMOIHOTEYHBIH (HOHT 00pa30BaTENBHON OpraHU3aIuH TOJKEH
UMETh T[eYaTHblE W/WIM D3JIEKTPOHHbIE 00pa3oBaTelibHble W  HMHQOPMAIIMOHHBIE PECYPCHI,
PEKOMEHJIOBAaHHBIC, JUIS WCIOJIB30BaHUS B 00pa3zoBaTelbHOM Tporecce. [lpm (opmupoBanun
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 TeYaTHbIE U3IAHUA:

1 T'abpuensn, O.C. Xumusi: y4eOHHUK Ui CTYACHTOB MPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX
opranu3zanuii, oceanBarouux npodeccuu u crerpaibHocta CIIO / O.C. I'abpuensn, N.I'. Octpoymos.
— Mockaa : 2020. — 267 c. — TekcT : HenoCpeICTBEHHBIH.

2 T'abpuensH, O.C. Xumus. [Ipaktukym: yde0. mocodue A CTYACHTOB MPOodecCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHU3aIrii, ocBanBaroux npodeccuu u cnenuaabHoctu CITIO / O.C. IN'abpuensu
u ap. — Mockaa : 2020. — 215 c. - TekcT : HenmocpeCTBEHHBIMN.

3 T'abpuensa, O.C.u ap. Xumus: mocobue it moarotoBku kK EI'D: yueb. mocobue mis
CTYICHTOB MPO(EeCCHOHANIBHBIX 00pa30BaTEeNbHBIX OpraHU3alUii, OCBaMBAaOIIUX Mpodeccuun u
cnermansHoct CIIO / O.C. Tabpuwensm u ap.. — MockBa : 2020 — 304 c. - Tekcr
HEINOCPEICTBEHHBIM.

4 TabpuensH, O.C. Xumus. TecTbl, 3a1aud U ynpaKHeHHs: yded. mocobue i CTYACHTOB
npodeccHOHABHBIX 00pa30BaTENbHBIX OpPTaHW3AIMi, OCBAMBAIOIIMX MPOo(eccuu W CHeNHaTbHOCTU
CIIO/ O.C.Ta6puensy, I'.I". JIeicoBa — Mocksa : 2020 — 336 c. - TekcT : HemocpeICTBEHHBbIH.

5 Epoxun, O.M. Xumus mis npodeccrii U crnenuaabHOCTEH TEXHUYECKOTO M €CTECTBEHHO-
Hay4yHOro Mpoduiei: ydeOHUK Al CTYJEHTOB MPOQECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3AIlHi,
ocBauBaromux npodeccuu u cneruansHoctu CIIO / FO.M. Epoxun, W.b. KoBanesa. — Mockaa : 2020
— 267 c. - Tekcr : HermocpeACTBEHHBIM.

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

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

8. OCHOBBI XUMUH : 3JCKTPOHHBIH yueOHHK //WWWw.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 «XuUMUs» : [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 : 2JIeKTPOHHBIH .

3.2.3. /IonoJIHUTEIbHbIE HCTOYHHKH:

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

15. Tabpuensn, O.C. Xumusa: KHMUra Jjs npenojgasarens: yueb.-meron, nocobue / O.C.
I'abpuensn, I'.I". JIsicoBa. — Mocksa : 2012 — 336 c. - TekcT : 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 3aJaHUil MO XUMHH: yued. mocobue sl CTYI.

HEINOCPEACTBEHHBIM.

4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHUSI
OBLIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

2015 — 128 c¢. - Teker :

KoHTposib M OLeHKa pacKpbIBAIOTCS Y€pe3 YCBOEHHBbIE 3HAHUS U NPUOOpPETEHHBIE CTYAEHTAMM
YMEHHSI, HallpaBlieHHbIE Ha (hOpMUPOBaHKE OOUTNX U MPO(HECCHOHATBHBIX KOMITETEHIIUH.

Ne  |Moayas / Paznen / Temal Pe3yabraT 00yuenus OueHoYHbIe MepPONPUSITUS OK
I .
OcHOBHOI1 MOYJ/Ib
1 |Pa3nea 1. OcHOBBI @opMyIUpPOBATH 6a30BbIe MOHATHA
CTPOCHHUS BellecTBA M 3aKOHbI XHMHH
1.1 |Crpoenue aToM0B OK 01

XMUMHYECKHX 3JEMEHTOB
U IPUPO/Ia XUMUIECKON
CBSI3U

CocraBnsaTh XuMudeckne GopmyIIsl
COEIMHEHUH B COOTBETCTBHH CO
CTEICHBIO OKUCIICHUST XUMUIECKIX
AJIEMEHTOB, UCXO/IS U3 BAJICHTHOCTH U
ANIEKTPOOTPULIATETIBHOCTH

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 |Tlepuogwueckuii 3aK0H 1 | XapaKTEPU30BaTh XUMHUYCCKIEC [TpakTHKO-OpHUEHTHPOBAHHBIE OK 01
tabmuua J1.1. SJIEMEHTHI B COOTBETCTBUU C UX TEOpEeTUIECKHe 3a/TaHus Ha OK 02
MeHzeneeBa MIOJIOKECHUEM B TIEPHOINICCKOI 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. CocTaBaTh ypaBHEHHUS H CXeMbI KonrpoabHnas padora «CtpoeHue
XuMHYecKHEe peakiui |XUMHUYECKHX peakiui Bel[eCTBA H XUMHYECKHE PeaKkium»

2.1 |Tumbel XUMHYIECKUX CocTaBiATh peakLuu COCJUHEHMS, 1. 3agauu Ha cocTaBlieHHE ypaBHEHUI OK 01

peakuui

pasnoxeHust, 0OMeHa, 3aMeIIeHHS,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHEIC
peaxIuu 1 peakuu
KOMIUTEKCO00pa30BaHus (Ha IpuMepe
THJIPOKCOKOMIIICKCOB aTIOMUHUS U
I[MHKA) C Y9aCTHEM HEOPraHUYECKUX
BEILECTB

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

— OKHCJIUTEJIbHO-

BOCCTAaHOBUTEIBHBIX PEAKIIUH C
UCIOJIb30BAHUEM METOMA DJICKTPOHHOTO
OanaHca; — C y4acTHEeM KOMILICKCHBIX
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
COCJIMHEHUS OT TEOPETUICCKH
BO3MOKHOI'0; 00BEMHBIX OTHOLIEHUHA
ra3oB; KOJIMUECTBEHHBIX XapPAKTEPUCTUK
HCXOJIHBIX BEIIECTB U MPOIYKTOB PEAKIIHU;
Macchl (00beM, KOJTMIECTBO BEIIECTBA)
MPOAYKTA PEAKIINH, €CIIH OJHO U3 BEIIECTB
JTAHO B BHJIC PACTBOPA C OIPEICICHHON
MacCOBOM J10JIeil pacCTBOPEHHOTO
BEIIECTBA.
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2.2 |DnexTponuTHYecKa s CocTaBnsiTh ypaBHEHHUS! XUMUYECKHX |1, 3aaHus Ha COCTABIECHUE OK 01
JWICCOLMALIHS ¥ MOHHBIH |PEAKLIME HOHHOrO 0OMEHA C YYaCTHEM | MojeKy ISPHBIX M HOHHBIX PEaKIIHii ¢
o0MeH HEOPTaHUIECKUX BCIECTB y4acTUEM OKCHJIOB, KUCIIOT, OCHOBaHUH U

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

2. JlaboparopHas pabota «Peakunu
THIPOIIHA3AY.

3 Paspen 3. Hccaenoarhb crpoenue u coiictBa |KonTpoJnnas pa6ora «CBoiicTBa
CrpoeHue H CBOWCTBA |geopraHnuecKHX BelECTB HEOPraHM4ecKHX BellecTB»

HEOPraHUYecKuX
BelIeCTB

3.1 [Knaccudpukarms, Knaccudunuposath Heopranuueckue (7. Tect «Homenknarypa u naspanue |OK 01
HOMEHKJIATypa 1 BEILIECTBA B COOTBETCTBHH C UX HEOPTaHWYECKHX 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. [IpakTr4eckue 3aJaHUsI Ha OTIPEIICIICHIE
XIMHUYECKOH aKTHBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMHUYECKOW CBSI3H U
THIa KPUCTAIIIMYECKON PEIIETKH.

3.2 |DusukoxuMHUYECKHE YcranaBiauBaTh 3aBUCUMOCTD 1. Tect «Ocobennoctu xummueckux |OK 01
CBOICTBa (PM3UKOXMMHYECKNX CBOHCTB CBOJICTB OKCHJIOB, KHCIIOT, OCHOBaHHIA, OK 02
HEOPTaHMYECKUX HEOPTaHMYCCKUX BEIIECCTB OT CTPOCHHS | 41 dhoTepHBIX THAPOKCHIOB  COMEH».

BEIIIECTB aTOMOB M MOJIEKYJI, @ TAK)Ke THIIa

KpHCTaJ’IHH‘iGCKOﬁ PEUICTKU

3aaHus HA COCTABIICHUE YPaBHEHUIA
XHUMHUUYECKHUX PEAKIHii C y4acTHEM
MPOCTHIX MU CJIOXKHBIX HCOPTAHUICCKUX
BEILIECTB: OKCHJIOB METAJUIOB, HEMETAJIJIOB
1 aM(OTEPHBIX IJIEMEHTOB;
HECOPTaHUYCCKUX KUCJIOT, OCHOBaHUH U
aM(pOTEPHBIX THAPOKCHUIOB,
HEOPTaHUYECKUX COJICH,
XapaKTePU3YIOIIUX UX CBOWCTBA
crioco0sI nomyuenus. 3. [Ipaxkrtuko-
OPHEHTHPOBAaHHbIE TEOPETHYECKHE
3aJlaHus Ha CBOMCTBA U MOTyYCHHE
HEOPraHn4CCKNX BEHICCTB.

4. JTaboparopnas pabota «CBoiicTBa
METAJJIOB ¥ HEMETAJIIOBY.
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3.3 |TIpousBoacTBO OO00CHOBBIBAaTH 3HAUCHHE U IIpaxTuko-opuenTupoBanHble 3aaanus no (OK 01
HEOPTraHWMYECKHUX INPUMEHEHUE HEOPTaHUUECKUX BELIECTB|COCTABIEHUIO XUMHUYECKAX PEAKIUH C OK 02
BEILECTB. 3HAUCHUE U B OBITOBOM M MPON3BOICTBEHHOH y4aCTHEM HEOPIaHUYECKHUX BEIIECTB,
TNIPUMEHEHNE B OBITY 1 Ha |ACATEIBHOCTH YENOBEKA HX QU3UKO-  |HCHONB3yeMBbIX [T HX HACHTH(DHKAIHH 1
TIPOM3BOACTBE XUMUYECKUMH CBOHCTBAMH TPOMBIIIICHHBIX CIIOCOO0B MOTyICHHUS.

4 Pazgen 4. HccnenoBars paBHOBECHE H KonrpoabHnas padora
Kunernyeckue u CKOPOCTh XMMHMYECKHX peakuuii «CKOpOCTH XUMHYECKOIl peakuuu u
TepMOANHAMHUYEC XHMHYECKOe PABHOBECHE»

KHe

3aKOHOMEPHOCTH
NPOTEeKAHUS
XHMHUYECKHX peakuuid

4.1 |Kunetuueckue HWccnenoBats BnusHue KoHIEHTpanuu | 1. JlabopaTopHas padora Ha BEIOOD: OK 01
3aKOHOMEPHOCTH pearupyromux BemecTB U — «OnpeiencHue 3aBUCHMOCTH OK 02
TIIPOTCKaHUA XUMHUYCCKHUX | TEMIICPATypPbl Ha CKOPOCTH CKOPOCTH peaKIIMU OT KOHIICHTPpAIlN!
peakuui XUMHYECKIX PEaKITi pearupyromux BEIeCTBY;

- «Onpenenenue 3aBUCUMOCTH
CKOPOCTH PEaKIIUU OT TEMIIEPATYPhI».
2. IIpakTUKO-OpUEHTUPOBAHHbBIE
TEOpeTUYECKHE 3a/1aHKs HA aHATU3
(haxTOpOB, BIUAIOMINX HA I3MCHEHUE
CKOPOCTH XUMHYCCKON PEaKITUH.

4.2 |TepmomuHamuyeck ue |McciaemoBars BIUSHIEC N3MEHCHHS 1. 3a1a4y HA PAaCUETHI TEIIOBBIX OK 01
3aKOHOMEPHOCTHU KOHIICHTpAalU1 BEUICCTB, pCaKIIun 3¢)¢)CKTOB XUMHUYECKUX peaKL[I/Iﬁ u 0K 02
MMPOTCKaHUA XUMHUYCCKUX CpC€abl U TEMIICPATYPhl HA CMCUICHUE OIIpe/IcICHAE THIIA PEAKIIHH (HO
peakuuii. PaBHoBecue XUMHYECKOTO PaBHOBECHUS TemnoBoMy 3bbeKTy: 5Kk30- 1
XAMHYICCKHUX PEaKIIHH 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
CMEINICHNE XUMHUYECKOTO PABHOBECHS».

5 Paszgen 5. HccnenoBars aucnepcHble cucreMbl |KoHTposbHasi pabora no teme
JucnepcHble CHCTEMbI «/IucrepcHbIe CHCTEMbBD>

5.1 |JlucnepcHblie cucTeMbl U |Pa3nuuaTh HICTUHHBIE PACTBOPHI, 1. 3a1auy HA IPUTOTOBIICHHE OK 01
(hakTopbl MX KOJUTOMJTHBIE PACTBOPHI U PACTBOPOB. OK 02
YCTOWYUBOCTH Tpy0OUCTIEpCHBIE CUCTEMBI HA OCHOBE

2. [IpakTHKO-OpHEHTHPOBAHHBIC

XUMHUYECKOI'O SKCIICPUMCEHTA

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

Wccnenosanue cBOMCTB
JUCTIEPCHBIX CUCTEM

I/ICCJ'IGL[OBaTI) (I)HSI/IKOXPIMI/I‘IGCKI/IG
CBOIiCTBa Pa3INIHBIX BUIOB
AUCTIEPCHBIX CUCTEM

Jlaboparopuas padota (Ha BEIOOD):

— [IpuroroBieHue pacTBOPOB; —
HccnenoBanue JUCIEPCHBIX CUCTEM.

OK 01

Pasnen 6.
Ctpoenue u cBoiicTBa
OpraHUYeCcKHX BellecTB

HccnenoBarhb cTpoeHne H CBOMCTBA
OPraHMYeCcKHUX BellecTB

KontpoabHas padora «CTpoenue u
CBOIiCTBa OPraHUYecKUX BelecTB»

6.1

Knaccudukarms,
CTPOCHUE
HOMEHKJIaTypa
OpraHMYeCKUX BEIECTB

KnaccuduiupoBats opranudeckue
BEIIECTBA B COOTBETCTBUU C UX
CTPOCHUEM

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 (DU3UKO-
XMMUYECKHUX CBOMCTB OPraHMUECKUX
BEILIECTB OT CTPOCHHS MOJIEKYJT

1.

YpaBHEHUH XUMHUYECKUX PEaKLU C

3a,Z[aHI/IH Ha COCTaBJICHUEC

Y4aCcTUEM OpPTraHUYCCKHUX BCUICCTB Ha
OCHOBAHHWH UX COCTaBa U CTPOCHUA.
3ajaHust Ha COCTABIICHUE yPaBHEHUI
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

Opranudeckue BemecTBa
B XKHU3HEJCATEIHHOCT U
genoBeka. [Ipon3BoaCTBO
Y IpUMEHEHUe
OpraHuYeCcKHUX

BEILECTB B
IIPOMBINIICHHOCTH

OO00CHOBBIBAaTH 3HAUCHHE U
MPUMEHEHNE OPraHMYECKHX BEILECTB B
OBITOBOM 1 POU3BOACTBEHHON
JIeSITEIPHOCTH YeJI0BEKa X (PU3UKO-
XUMHYECKHUMH CBOUCTBAMHU

HpaKTI/IKO'OpI/ICHTI/IPOBaHHHG 3aJlaHus 110
COCTABJICHHUIO XUMHWYCCKUX peaKuHﬁ C
Y4aCcTUEM OpPTraHUYCCKUX BCUICCTB,
HCIOJB3YEMBIX JJIA UX I/I}IGHTI/IQ)I/IKEIHI/II/I B
6I>ITy 1 IIPOMBIIIIJIICHHOCTH.

OK 01
OK 02
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7 Pazpnen 7. HccnenoBarh cBoiicTBa
KauecTBeHHbIe OPraHN4ecKHX H HEOPraHMYeCKHUX
peaxkiuu 00HAPYKeHHUsl |BellecTB ¢ HCIO0JIb30BaHHeM
OpraHMYecKHuX M Ka4ecTBEHHBIX peakmuii
HeOpPraHu4ecKuX
BellleCTB
7.1 |[OOHapyxeHue HUccnenoBath kauecTBeHHbIe peakiuu | 1. JlaGoparopnas pabora (Ha BBIOOD): 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
MOJIEKYJISIPHOM M HOHHOH (popmax.
7.2 |ObHapyxeHue Hccnenosars kauecTBeHHbIe peakuuu | 1. JJabopaTopHas padoTa (Ha BEIOOp): OK 01
OPraHMYECKUX BELIECTB  (OPTaHMYCCKHX COCAMHCHUI OTACIBHBIX | — KayecTBeHHBIC PEAKINI HA OTICIbHBIC
OTACJIBHBIX KJIACCOB € |KIIAcCcoB 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 ObITOBOM U |3amuTa Keiica (¢ yueToM Oyayuiei
Xumust B ObITY H TIPOM3BO/ICTBEHHOIT 1eSITEJILHOCTH  |MPO(ecCHOHAJILHOI 1eSITeTLHOCTH)
NMPOM3BOJACTBEHHO i YeJ10BeKa € MO3MUMIA IK0JI0TrH4ecKoi
JesITeJIbHOCTH 0e3omacHOCTH
YyeJioBeKa
8.1 |Xumus B ObITY U OuenuBats nociencTsus obiToBoi 1 |Keiic (¢ yuetom Oyaymieii npodeccnonansioit  (OK 01
IIPOU3BOJICTBEHHOMN MIPOM3BOJICTBEHHON AEATEIbHOCTH JearenbHocTH) Bo3moxkHbie Tembl keiicoB: 1. |OK 02
NeATEIILHOCTHA YyeIoBeKa ¢ MO3UImit skosorndeckoit  |IloTenenue KiumMara u BEICBOOOXKIEHNE OK 04
e — 6e30MacHOCTH ra30BBIX THAPATOB CO JHA OKEaHa. OK 07
2. Bynymue marepuaisl s aBUa-, MalMHO-  |[IK
u pudopoctpoenus. 3. HoBble Marepuab 6.3
JUISL COJTHEUHBIX Oatapeii. K
4. JlexapcTBa Ha OCHOBE PACTUTEIIBHBIX 6.4
npenaparos.
9.1 |Pa3gen 9.1. HNHTepnpernpoBaTh XUMHYECKHE 3ammura y4edHo-

HUccaenoBanue u
XMMHYECKHH aHaJIn3
00beKTOB OHoc(hephI

npoueccsl U siBjeHus B Ouocgepe

HCCJIEI0BATEILCKOTO MPOEKTA (C y4eTOM
Oyayuieii npogeccuoHAIBHOM JeTeTbHOCTH)
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9.1.1 |OcHoBBI 1ab0paTOpHOW |BBIMOIHATE HOTHBIA ITUKIT 1. JlaGoparopHast paGoTa «OCHOBbI OK 01
MPaKTUKHU B OKCHEPUMEHTAILHOTO HCCIIE0BAHHA € | 1aGonaTopHOIM IPAKTHKI. IIK
npodecCHOHAIBHBI X co0JTIoIeHHEM MTpaBuII 0€301acHOT0 6.3

2. Tumossie pacyeTsl IO TEMAaTHKE
T1a00paTOPHSIX oOpaleHus C BeECTBAMU H IK
J1a00paTOPHBIM 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 XUMHYIECKHIA COCTAB MPOO . OK 01
1. Tect «CBolicTBa 1 COCTaB BOABI». 2. 3amanne
po0 BOIBI BOJIBI < . OKO02
«XUMUYECKUI COCTaB BOJIBI, THIT BOJBI U
b, A OK 07
CHOCOOBI €€ TIPUMEHEHUSD (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 XUMHYECKUT HccnenoBaTh XUMUYECKUM COCTAB 1. Tect «Opranudeckue u OK 01
KOHTPOJIb Ka4CCTBA |IIPOJAYKTOB MUTAHUA HEOpraHMYEeCKHEe BEUIECTBA, BXOIALINE B COCTAB OKO02
HIPOLYKTOB ITHTAHUA MIPOIYKTOB MUTaHUS. OK 07

IIK
2. [IpakTUKO-OpUEeHTHPOBAHHBIC 3aIaHU 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) .




