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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOM JTACIHUIIJINHBI
C0O0.02.02 Xumusi

1.1. O0Js1acTh IPpUMEHEHUs IPOrPaMMbI

[Iporpamma y4eOHOW JUCUUIUIMHBI SIBJIIETCA YacThlO 00pa30BaTEIbHON
pOrpamMMbl OATOTOBKHU CHELMAINCTOB CPEIHETO 3B€HA B cOOTBETCTBUU ¢ PI'OC
no cneuraneHoctd CIIO  19.02.11 TexHonorusd NPOAYKTOB MHUTAHUS W3
pAaCTUTENIBHOTO  ChIpbS, YKpynHEHHas rpynna cneunaidsbHoctet  19.00.00
[TpoMbliIeHHAs SKOIOTUS U OMOTEXHOJIOTUH.

1.2. MecTo y4eOHOI JUCUUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOTrPAMMBI:
JUCHUIUIMHA BXOAMT B MOpOQUIbHBIE JUCHUIUIMHBI  00IIe00pa3oBaTeIbHOM
MOJTOTOBKH.

1.3. eau u 3a7a4u y4eOHOM AUCUMILIMHBI — TPeO0OBaHUSA K pe3yabTaraM
OCBOCHUSA YU4eOHOU TMCHUIIIUHBI:

enp nucuMIUIMHBL «XUMHS»: (POPMUPOBAHUE Yy CTYIEHTOB XUMHUYECKOH
COCTaBJISIFOIIEN E€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUPa KAaK OCHOBBI IPUHSITHUA
pPELICHUH B JKU3HEHHBIX W TMPOW3BOJCTBEHHBIX CHTYAIUAX, OTBETCTBEHHOIO
IIOBEJICHUS B IIPUPOJHOM CpeJie.

B pesynbTaTe ocBoeHUs yueOHON AUCITUTUIMHBI 00YYarOIIUIICS JOKEeH
YMeTh:

V-1 BBISABIISITh XapaKTE€PHBIE IPU3HAKHA U B3aUMOCBSI3b U3YUEHHBIX MTOHSATHM,
[IPUMEHATh COOTBETCTBYIOLUE IIOHATUA IIPU ONMCAHWUU CTPOCHUS U CBOWCTB
HEOPraHUYECKUX W OPraHWYECKHUX BEIIECTB W HX IMPEBPALICHUM; BBIABIATH
B3aHUMOCBSI3b XMUMWYECKUX 3HAHWM C TOHATUSMH M TPEACTABICHUSIMHU JIPYTHUX
€CTECTBEHHOHAYYHBIX TPEAMETOB;

y-2 HCTIOJIb30BaTh HAUMEHOBaHUS XAMUYECKUX COCIMHEHUI
MEXIYHAPOIHOIO COK03a TEOPETUUECKON U MPUKIATHON XUMHUHM U TPUBHUAIBHBIC
Ha3BaHMUS BaXXHEUIIUX BEIIECTB (OTWUJICH, alleTWJICH, IJIHUIEpPUH, (eHo,
dbopmanpaerua, yKCyCHas KHUCIJIOTa, TJWIMH, yrapHbli ra3, YIJICKHUCIbIA Tas,
aMMMaK, TalleHass W3BECTh, HeEramieHass W3BECTb, NMUTbEBas coAa W JPYrux),
COCTaBJISITH (POPMYJIBI HEOPTAHMYECKHX U OPraHMYECKUX BEIIECTB, YPaBHCHMSI
XUMUYECKUX PEAKIUi, OOBSICHATh WX CMBICH;, TOJITBEPXKAATh XapaKTepHbIE
XUMHYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMM JSKCIIEPUMEHTAMU U
3alMCSIMUA YPABHEHUM XUMUUYECKUX PEAKIINM;

V-3 ycraHaBaMBaTh MNPUHAMIEKHOCTh HU3YUYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB K OIPEICICHHbIM KJlacCaM W TpyNnaM COCIUHEHUN,
XapaKTEPU30BATh UX COCTAB U BAXKHEHUILNE CBOMCTBA,

V-4 onpenensaTh BUABI XUMHUYECKMX CBs3ed (KOBaJieHTHas, HWOHHas,
MEeTaJJTUYEeCKasi, BOJIOPOJIHAS), THUIIBI KPHUCTAUIMYECKUX PEIIETOK BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIINH;

VY-5 npoBoauTh pacdeThl MO XHUMHUYECKUM (opMynaM UM ypaBHEHUSIM
XAMUYECKUX  PEaKIUMid  C  HUCIOJb30BAHUEM bU3UYECKNX  BEJIMYMH,
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XapaKTepU3yIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa
(HOpMaJIbHBIE YCJIOBMS) T'a30B, KOJIMYECTBA BEIECTBA; MCIOJIb30BATH CHCTEMHBIE
XUMHUYECKUE 3HAHUS MJI1 TPUHATUS PEUICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

VY-6 miaHupoBaTh U BBIMOJHATH XUMUUYECKUN SKCIEPUMEHT (KaueCTBEHHbIC
peaknuu Ha KAaTHOHBI W AaHWOHBI, HA (YHKIMOHAIBHBIC TPYIIBI OPTaHUYECKHX
BEIIECTB, HA alIbJICTH/IBI, KpaXMall, YKCYCHYIO KHCJIOTY; IIBETHBIC PEAKITUU OCITKOB,;
MPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMNpEeAeNSATh CPely BOJHBIX PAaCTBOPOB;
pelmarh SKCHEPUMEHTANbHbIE 33/laud Ha pPACHO3HABAHUE HEOPraHMYECKUX H
OpraHMYECKUX BEIECTB) B COOTBETCTBUU C IMpaBUJIAMU TEXHUKH OE€30MaCHOCTH
py OOpaIllEeHWH C BEHIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM; MTPEACTABIISTh
pe3yibTaThl XMUMHYECKOTO J3KCIepUMeHTa B (opme 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peaKuuid U (OpMyIHpPOBATH BHIBOJABI HAa OCHOBE JTUX
pE3yIbTATOB;

V-7 aHanM3upoBaTh XMMUYECKYIO MH(POPMALMIO, TOJYYaEMYI0 M3 Pa3HbIX
MCTOYHUKOB (CPEJCTB MAacCOBOM MH(popMaLnu, ceTb UHTEepHET U 1pyrue);

V-8 cobmronarh mpaBuia 3KOJOTHYECKH 11€JIECOO00Pa3HOr0 IMOBEACHUS B
OBITY W TPYJIOBOW JEATECIBHOCTH B IENSAX COXPAHEHHUS CBOErO 3J0pPOBbS M
OKPYKaIOUIEH NPUPOIHON CPEbl; YUUTHIBATh OMACHOCTh BO3IACHCTBUS HA JKUBBIC
OpraHU3MBbl OINpPEJEICHHBIX BEIIECTB, MOHMMAs CMBICH TOKa3aTels MpeaeabHON
JIOITyCTUMOM KOHLICHTPALINH;

Y-9 Bnanerb OCHOBHBIMM METOJIaMM HAay4YHOTO TIO3HAHMS BEUIECTB U
XUMHUYECKUX SIBIICHUN (HAOII0JIeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHUE);
BJIJETh CUCTEMOW 3HAHMM O METOJAaX HAYYHOTO MO3HAHUS SBICHUM MPUPOIBI,
UCIIOJIB3YEMBIX B E€CTECTBEHHBIX HAayKaX M YMEHUSAMHU MPUMEHATh 3TU 3HAHUS TIPH
HKCTIEPUMEHTAILHOM HCCIIEI0BAHNU BEIIECTB M ISl OOBACHEHHS XUMHYECKUX SBICHUH,
UMEIOIIUX MECTO B TNPUPOJIE MNPAKTUUYECKON JEATEIbHOCTH YEJIOBEKa U B
MMOBCEHEBHOM *KU3HHU,

V-10 npumeHsiTb 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX IO3HAHUS
BCIIECTB W XHUMHUYECKUX SBJICHUU [JIs1 OOYy4Yaroluxcs C OrpaHUuYEHHBIMU
BO3MOXKHOCTSIMU 3/10POBbBSI;

V¥-11 ucnonb3oBath peiibeHO-TOUCUHYIO cucTeMy oO0o3HaueHuit JI.bpaiins
JUISL 3aMUCU XUMUYECKUX (POPMYJT JJIsl CJICTBIX U CTA00BUIAIINX O0YyYaIOIIUXCS.

3HATh:

3-1 Bnamerb CUCTEMOW XHWMHWYECKUX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOIOJIAralole TMOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTpOHHas
o0oylouKka aroma, s-, p-, d-3JEKTpPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKas CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00bEM, YIIepOAHBIA CKEIET, () yHKIIMOHATbHAS
rpynna, pajvkaig, HW30MEepHusi, H30MEpbl, TOMOJIOTHYECKUU psil, TOMOJOTH,
yIIEBOAOPOAbI, KHUCIOPOJ- M a30TCOJEp)Kalllue COEIUHEHHUs, OHOJIOTHYECKU
aKTHUBHBIE BelleCcTBa (YIJIEBOJIbI, )KUPbI, OCJIKK), MOHOMED, ITOJIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS, KPUCTAIMYECKAas PEeILIeTKA, THIIbI
XUMUYECKUX  peakuuid  (OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE,  3K30- WU
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HSHAOTEPMHUYECKHE, PpEAKIMH HOHHOro OOMEHa), pacTBOpP, DJIEKTPOJIMTHI,
HEBJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS U CCOIMALINS, OKHUCIIUTEIb,
BOCCTAHOBUTEb, CKOPOCTh XUMHUUYECKON peakini, XUMHUYECKOE PABHOBECHUE),
TEOPUU U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUS OPTraHMYECKUX BEIIECTB
A.M.BytnepoBa, Teopusi SIEKTPOIUTUUYECKOW AUCCOIMUALUU, NEPUOIANYECCKUN
3akoH J[.M.MenneneeBa, 3aKkOH COXpPAaHEHHUSI MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU; (PAKTOJIOTHUECKHUE CBEJICHUSI O CBOMCTBAX, COCTARE,
MOJIy4eHUM W OE€30MaCHOM HCIOJb30BAaHUM BaKHEHIIMX HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB B ObITY M MIPAKTUYECKOM 1€ITEIbHOCTH YEJIOBEKA;

3-2 cdopmupoBaTh MPEACTABICHHUS: O MAaTE€pUAIHLHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSIX M T03HABAEMOCTH SIBJICHHM NPUPOJBI; O MECTE€ U 3HAUYCHUHU
XUMHUHU B CUCTEME E€CTECTBEHHBIX HAyK U €€ POJIM B OOECIEUYEHHH YCTOWYHMBOIO
Pa3BUTHS YEJIOBEYECTBA: B PEIICHUH MPOOJIEM IKOJIOTHUECKOM, YIHEPTreTUIECKON U
MUILIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHun palMOHAIBHOTO
MPUPOJIONIOIB30BaHusl, B (OPMUPOBAHUU MHUPOBO33PECHHUS U OOIIECH KyJIbTypbl
YEJIOBEKa, a TakKKe DJKOJOIMYECKM OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY
3JI0POBBIO Y IPUPOJHOM CpELE.

OcBoeHue cojepkaHus y4eOHOW AUCHUIUIUHBI «XHUMHUS» 00eCIeunBaeT
JIOCTUKEHUE CTYJEHTAMH CIICIYIOIINUX PE3YIbTATOB:

>  JIUYHOCHHbLE:
3CTETHYECKOI0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs ICTETHKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIIICHUH.
(u3nYecKoro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH  3/I0POBOTO W 0Oe3omacHOTO  0o0pa3a  JKU3HHU,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 370POBbIO;

TPYAOBOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYIA0JIIO0HE;

TOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOW M COLHAIBHOU
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3indHbIM chepaM npodecCuoHaIbHON JesTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

IKOJIOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh AKOJIOTMYECKON KYJIbTYpbl, IMOHHUMAaHWUE BIUSHUSI
COITMATTbHO-DPKOHOMUYECKHUX IPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM
Cpe/ibl, 0CO3HAHKE TII00AIBHOTO XapaKTepa YKOJOTUUECKUX MPOOIeM;

IUIAHUPOBAHUE U OCYIIECTBJICHUE JECUCTBUHA B OKPYXKAKOLIEH Cpele Ha
OCHOBE 3HAHUS 11eJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEIPUATUE IEUCTBUM, IPUHOCALLIMX BPE OKPYKAIOLIEN CPELIE;




YMEHHUE MPOTrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE IMOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUM, IPEAOTBPAILATH UX;

pacCIIMpPEHNE OTBITA JIEATEILHOCTH SKOJOTUYECKON HAITPABICHHOCTH;
HEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOW IMPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SA3BIKOBOM M YHUTATENBbCKON KYyJIbTYpbl KaK CpE/CTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

OCO3HaHWE I[IEHHOCTH HAyYHOM MAESITeNIbHOCTH, TOTOBHOCThH OCYIIECTBIISTH
MPOEKTHYIO M HUCCIIEIOBATENBCKYIO AESTEIBbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

>  MemanpeomemHble:

OBJIA/IeHI e YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMY J1€HiCTBUSIMM:
0azoevie 1o2uieckue 0eucmsus:

CaMOCTOATENILHO  (OPMYJIMPOBAaTH M aKTyallM3MpPOBaTh  IPoOJIeMy,
paccMaTpUBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBCHHBIM MPU3HAK WM OCHOBAHHS JIJII CPaBHEHHUS,
KJ1accupuKauu U 0000IICHHUS;

OTIpENENATh IENN JCSITCIIBHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPHH WX
JOCTYDKCHHSI,

BBISIBIISIT  3aKOHOMEPHOCTH W TPOTUBOPEYMsI B  paccMaTpUBAEMBIX
SIBJICHUSIX;

BHOCUTh KOPPEKTHUBBI B  J€ATEIbHOCTb, OLIGHUBAaTh COOTBETCTBHE
pe3yIbTaTOB LIEJIIM, OIEHUBATh PUCKU MOCIIEICTBUI J1€ITEIbHOCTH;

pa3BUBATh KPEaTHBHOE MBIILICHUE ITPU PEIICHUU KU3HEHHBIX MPOOJIeM;

0az08bie uccied08amenbCeKue Oelucmeust.

BIIQJICTh ~ HABBIKAMHU  y4EOHO-HCCIICIOBATEIbCKOH M TMPOCKTHOM
NeATEeTLHOCTH, HaBBIKAMH Pa3pelIeHus MpooIem;

CITOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSTEIILHOMY TTOMCKY METO/IOB PEIICHUS
MPAKTUIECKUX 3aJ1a4, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB ITO3HAHMSI,

OBJIAJICHUC BHUJAMH JCSITCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHMS, €T0
WHTEPIPETANHA, TPEOOPa30BAaHUI0O M TPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX
CUTYaIlHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHpoBaHWE HAYYHOTO THNA  MBIIUICHUS, BJAJICHUE  HAy4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMH U METOJAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/Jauyd B 00Opa3oBaTEIbHOM
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3UM W aKTyaJU3MpOBaTh 3aj1ady,
BBIJIBUTATh THUIIOTE3y €€ PEeIIeHUs, HaXOIAUTh apTyMEHTHI JIsl JI0Ka3aTeIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhbl K KPUTCPUHN PEIICHHSI;

aHAJIM3UPOBaTh IMONYUCHHBIE B XOAC PCIICHHWS 3aJayd  pe3yibTaThl,
KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MCHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPUOOPETECHHBINA OIIBIT;,

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBbI C YYETOM aHAJIM3a MUMEIONTUXCS
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MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

OCYIIIECTBJISThH II€JICHANPABIEHHBIN MOMCK TEPEHOCAa CPEICTB M CIIOCOO0B
JEHUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATENIBHYIO U MPAKTHUYECKYI0 O0OJacTh
KU3ZHEICATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUSI M3 PA3HBIX MIPEAMETHBIX 001acTe;

BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OpUTrHHAILHBIC TOAXOIbI U PEIICHHUS,

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE alIbTEPHATUBHBIC PELICHUS;

paboma c unopmayuei.

BJIa/ICTh HABBIKAMU MOYYeHUSI HH(DOPMAIIUU U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATENIbHO  OCYILECTBJIATh  IOWCK,  aHajdu3, CUCTEMATU3alMI0 |
MHTEpHpeTalnio HHGOPMAIIMK PA3IMYHBIX BUIOB U (HOPM MPEACTaBICHUS;

co3JaBaTh TEKCThl B pa3IUYHBIX (opMaTrax ¢ YYETOM Ha3HAUYCHUS
uHbOpMallMl W  LEJIeBOW ayAUTOpPUM, BBIOMpas ONTHUMAIbHYIO (opmy
MpECTaBICHUS U BU3YyaIU3allUH;

OIICHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh MUH(POPMAIMU, €€ COOTBETCTBUE
MIPaBOBBIM M MOPAIBHO-ITHICCKUM HOPMaM;

WCIIOJIB30BaTh  CpPeACTBa HWHGOPMAIIMOHHBIX W KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/lady ¢ COONIOJICHUEM TpeOOBaHUM HSPrOHOMMKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(OPMAIMOHHON O€30MTaCHOCTH;

BJIaJe€Th  HABBIKAMHM  pAaclo3HaBaHUS W 3allUThl  MHPOpPMAIIUH,
UHMOPMAIMOHHON 6€30MaCHOCTH JINYHOCTH;

OBJIa/IeHI e YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMHU 1€CTBUSIMM:
obwenue:

pPa3BEpHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

cosmecmuas 0esmenbHOCHb.

MOHUMATh W WCIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIUBHIYyTBHON
paboThI;

MPUHUMATh IIEIM  COBMECTHOH  JICITEIIBHOCTH, OPTaHW30BHIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensiTh poiad C YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  PEAIBbHOTO,
BUPTYaAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

OCYIIECTBJISITh TMO3UTHUBHOE CTPATETMUECKOE TIOBEICHHE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM;
OBJIaJIeHH e YHUBEPCAJIbHBIMHU PEeryJISITHBHBIMHU AeHCTBUSIMM:

CAMOOP2AHUZAYUSL:

CaMOCTOSITEJIbHO OCYIIECTBIISTh MMO3HABATEIbHYIO JEATECIIbHOCTh, BBISIBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa3oBaTelIbHON
NEATEILHOCTH W KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH PEIICHUS TPOOJEeMbl C  Y4ETOM
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UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIOYTEHUI;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

JIeaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEeIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIUPOKON SPYIUIUH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIN YPOBEHB;

CAMOKOHMPOTb:

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JECATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJAJE€Th HABBIKAMU  I[IO3HABAaTEJbHOM  peQUIEKCMM Kak  OCO3HAaHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, UX pe3yJbTaTOB U
OCHOBAHHUII;

MCIIOJIb30BaTh MpUEMbI pe(IEeKCUH ISl OUEHKH CUTYyalllH, BBIOOpa BEPHOIO
peneHns;

YMETh OLICHMBAaTh PUCKHM M CBOEBPEMEHHO IIPUHUMATh PELICHUS IO HX
CHIDKEHHIO;

npunamue cebs u Opy2ux ar0oet.:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTUBBI M apIYMEHTHI APYTHX JIFOJIEH PU aHAJIM3€E PE3yJIbTaTOB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX JIOAEH Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YeJIOBEeKa.

TeXHUK-TEXHOJIOT JOKEH 001a1aTh OOIUMH KOMIIETSHIUSIMU:

OK O0I. BgeiOupare cnocoObl pemeHuss 3amad  OpodeccuoHaIbHOU
NEATEeIbHOCTH MPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTaM.

OK 02. Hcnonws3oBaThb COBPEMEHHBIE CpPEACTBA IOWCKA, aHaIU3a W
UHTEpIpeTanu nHGopMaluu, 1 UHPOPMAITMOHHBIE TEXHOJIOTUH JIJISI BBITIOJIHCHUS
3a/1a4 MpoheCCUOHAIBHOU EeSITEILHOCTH.

OK 04. DddextrBHO B3aUMOJEHCTBOBaTL U PpalbOTaTh B KOJUICKTUBE U
KOMaH/I€e.

OK 07. ConelicTBOBaTh COXpPaHEHUIO OKpY’Karolen cpenbl,
pecypcocOepexeHnto, MPUMEHSITh 3HaHUS 00 WM3MEHEHUHW KJIMMaTa, TPUHIIUIIBI
OEpe)IMBOTO MPOU3BOACTBA, A(M(EKTUBHO JEHCTBOBATH B YPE3BBIYANMHBIX
CUTYaIIHsIX.

1.4. PexomeHayeMoe KOJIHYECTBO YACOB HA OCBOEHHE NMPOrpamMMmbl y4eOHOM
AUCHMUIIMHBI:
MaKCUMaJbHOW yueOHOM Harpy3ku oOyuyatomerocst 180 yacoB, B TOM 4ucIe:
o0s13aTeNIbHON ayIUTOPHOU yueOHOM Harpy3ku odyuaromierocs 150 gacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUTIJIAHBI
2.1. O0bem yueOHOM TUCHUIJIMHBI H BU/IbI Y4eOHOH padoThl

Buna yueOHoii padoThl

O0BbeM yacoB

MakcumasnbHas ydyeOHasi Harpy3ka (Bcero) 180
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 150
B TOM YHCJIE:
nabopaTopHbie PabOTHI 46
IIPAKTHUYECKUE 3aHATHS 16
KOHTPOJIbHBIE PaOOTHI
KypcoBasi paboTa (IpoeKT) (eciu npedycmompeno)
Koncynbranuu 12
CamocrosiTesibHasi padoTa o0yuyawuerocs (Bcero) 0
B TOM YHCJIC:
CaMOCTOATENIbHAsI paboTa Ha KypcoBO# paboToil (MpoeKToM) (eciu
npeodycCMOmpeHo)
IIpoMexyTouHas arTectanus 18

Hmozcosas ammecmayus 6 popme (vkazamo)

1 cem. — KOHTD. pad.

2 CeM. - DK3aMEH

>
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2.2. TemaTuveckuii JIaH u coaep:xxanne yueonou gucuunanubl CO0.02.02 Xumus

HaunmenoBanue
pa3esioB U TeM

Conep:xanue yueOHOro MaTepuasa, JJadoparopubie padoThl U MPAKTHYECKUE 3AHATHS,
caMoCTOsITe/IbHAsI padoTa o0yualoumxcs, KypcoBasi padora (MpoeKT) (eciu
npeodycmMompeHtul)

Oo0Lem
4acoB

YpoBeHb
OCBOEHHUA

1

2

4

Pa3nes 1. OcHOBBI CTPOCHHSI BellecTBa

Tema 1.1. Crtpoenue
aTOMOB XHMHYECKHX
3JIEMEHTOB H
npupoaa
XHMHYECKOIi CBA3M

Conep:kanue y4eOHOT0 MaTepHuaJia

CoBpeMeHHas MOJIEIb CTPOCHUS aTOMa. DJEeKTpoHHas KoHurypanus aroma. Knaccudukanus
XUMHUYECKHX 3JEMEHTOB (s-, p-, d-anemenTsl). M30TOmbl, OCHOBHOE U BO30YXIEHHOE
COCTOSIHWE aTOMa, TMOpUAM3alusl aTOMHBIX OopOuTaneil. Pemenne nmpakTHuecKux 3alaHUi Ha
COCTaBJIEHHUE JIEKTPOHHO-Tpaduueckux Gpopmys 31eMeHToB 1-4 neprosoB.

BanenTtHble anekTpoHbl. BaneHTHOCTh. ONEeKTpoHHAs NpUpoJa XUMHYECKOH  CBS3H.
OnekTpooTpuuaTesbHOCTh.  KoBaneHTHass CBA3b, €€ PpPa3sHOBUJHOCTM U MEXaHU3MBI
oOpa3oBaHusl (OOMEHHBIM M JOHOPHO-AKICNITOPHEIN). MloHHAs cBs3b. MeTamndeckasi CBS3b.
Bonoponnas cBs3b. Pemenue npakTHYeCKUX 3aJaHUN Ha PAcllO3HABAHHME TUIIOB XMMHUYECKUX
CBsI3€H U HCIIOJIb30BAHME XMMUYECKON CUMBOJIMKY M HA3BAHWM COCIMHEHHUN 110 HOMEHKJIATYPE
MEXIYHApOJHOIO COH3a TEOPETUUECKON U MPUKJIAJHON XUMUU U TPUBHAJIBHBIX HA3BaHUM JUIS
COCTaBJICHUSI XUMHYECKHX (OpMYyJT JBYXaTOMHBIX COEIMHEHUN (OKCHAOB, CyJIb(UIOB,
THJIPUJIOB U T.I1.) U APYTMX HEOPraHMYECKUX COEAMHEHHUH OT/IEJIbHBIX KJIACCOB.

1,2

Tema 1.2.
IHepuoauveckuii
3aKOH W Ta0Juma
JA.U. MenneneeBa

Coaep:xanue yueOHOro MaTepHaJia

ITepuonnueckas cucrema xumudeckux siaemeHToB J[.M. MenneneeBa. PU3MUYECKUN CMBICTT
[lepmonnueckoro 3akoHa JI.MI. MenneneeBa. 3akOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIOKEHUEM XMMHUYECKOro aseMeHTa B l[lepuoandeckoin cucreme. MUpOBO33pEHUYECKOE U
Hay4yHoe 3HaueHue llepuoguueckoro 3akona JI.1. Menaeneesa. [Iporuossr JI.1. Menneneena.
OTKpbITHE HOBBIX XUMHUYECKHX DJIEMEHTOB. PelieHne MNpakTUKO-OPUEHTUPOBAHHBIX
TEOPETUUECKUX 3aJaHuH Ha XapaKkTepU3aLHI0 XUMHUYECKUX 3JIEMEHTOB
«Merannuyeckue / HOMETaJUIMYECKUE CBOWCTBA, AJIEKTPOOTPHUIATETLHOCTh M CPOACTBO K
SJIEKTPOHY XWUMHYECKHUX OJJEMEHTOB B COOTBETCTBHE C HX DJICKTPOHHBIM CTPOCHHEM U
MIOJI0’KEHUEM B IEPUOAMYECKOM cUCTEME XUMUUYECKUX eMeHToB [I.M. Menneneesay.

1,2

IIpakTnyeckue 3aHATHS

[Tpaktueckass pabora 1 «CocraBieHue OSIEKTPOHHBIX (OPMYIT aTOMOB H  HOHOB.
XapakTepucTHKa HJIEMEHTa IO €ro MoJiokeHUto B llepmoandeckoil cucTeMe XUMHYECKHX
anemenToB .M. Menneneepay

1,2
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Pa3nen 2. XuMnueckue peakuuu

Tema 2.1. Tunsl
XHMHYECKUX
peakuuit

Conep:kanue y4eOHOT0 MaTepHuaJia

Knaccupukamuss m TUNBI XMMHYECKHX PEAKIMHA C YYacTHEM HEOPraHMYECKHX BEUIECTB.
OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbI B XMMHMU M pacueTbl M0 (opMylaM M YpPaBHEHUSIM
XUMHUYECKMX peakUuuil. 3aKOHbl COXPAaHEHUS MacChl M JHEPrUM. YpPaBHEHUS OKHUCIICHUS-
BoccTaHOBcHMs. Crenenp okuciaeHuss. OKHUCIUTENIb UM BOCCTAHOBHUTEIb. |UIIMYHBIC
HEOPraHMYECKUE OKUCIMTEIM M  BOCCTAaHOBUTENH. (OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuy B INPUPOJE, IPOU3BOACTBEHHBIX IIPOLIECCAX U JKU3HEAEATEIBHOCTH OPraHU3MOB.
OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIM OTEHLIMAT CPEJIbIL.

IIpakTH4yecKkue 3aHATHS

[Tpaktuyeckas padora Ne 2. «CocraBieHue (GOpMyN CIOXHBIX BEIIECTB. BbUucieHus: mo
XUMHUYECKUM (popmymam»

Cocrasiienne GopMyI CIOKHBIX BENIeCTB. Pemenne 3amad Ha pacyeT MacCOBOM JoJu (Macchl)
XUMHYECKOT0 3JeMEHTa (COeTUHEHUs) B MoJieKyse (cMecu). Monb Kak eIMHUIA KOJIMYecTBa
BemecTBa. MossipHast macca. 3akoH ABorazpo. MomsipHblii 00beM Ta30oB. OTHOCHUTENIbHAs
IJIOTHOCTH T'a30B. BolyrcieHus: 1o XUMHYECKUM (HopMyIiaM.

1,2

[Tpaktuyeckas padora Ne 3. «CocTaBieHre ypaBHEHH XUMUYECKUX PEAKIIHIDY

CocraBneHHe YpaBHEHMM XHMHUYECKUX PpEAKIUH C YYaCTHEM TMPOCTBIX M  CIIOKHBIX
HEOpPraHMYECKUX BEILIECTB: OKCHUIOB METAJUIOB, HEMETANIOB U aM(OTEPHBIX AIIEMEHTOB;
HEOPraHMYeCKUX KHUCIIOT, OCHOBAaHUM M aM(OTEPHBIX TMIPOKCHUIOB, HEOPraHUYECKUX COJIeH,
XapakTepusyromux ux corcrtBa. CocraBnenue u ypasHuBanue OBP meTonoM anekTpoHHOTO
6ananca. OnpeieneHue TUIIA PEaKIIH.

1,2

[TpakTrueckas padota Ne 4. «BpluucieHus 1o XUMHYECKUM YpaBHEHHSIM.

Pacder KOIMYECTBEHHBIX XapaKTEPUCTUK MCXOJIHBIX BEILECTB M NMPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA pPEaKIUH COEIWHEHUS, €CIU OJHO U3 BEUIECTB
JTaHO B M30BITKE W/MIM COJEPXKUT MpuMecu. PacueT maccoBoil uiau 00BEMHOM J0JIM BBIXO/A
NPOAYKTa PEAaKIUU COEAMHEHHUS OT TEOPEeTHYEeCKH BO3MOXKHOro. Pacuer 00BEMHBIX
OTHOLLIEHUN Ia30B.

1,2

Tema 2.2. TexHuka
0e30macHOCTH,
OCHOBHBIC IIPpaBWJIa U
npuemMbl padoTel B
Jlaboparopuu

JlaGopaTopHble 3aHATHSA

JlaboparopHas padota Nel «OcHOBBI J1aOOpaTOPHOM MPAKTUKK»

[TpaBuia TexHUKU 0€30MaCHOCTH MU paboTe B XMMUYECKOH J1ab0opaTOpuM U MepBasi MOMOIIb
NpYU HECYACTHBIX ciydasx. [IpaBumiia BBIOJTHEHUS W O(OPMIICHHS JIaOOPAaTOPHBIX pPadoT.
Xumuueckass —Mmocyaa: Kiaccuukanusi, OCOOGHHOCTM  Hcmonb3oBaHudA. Ilocyma wm
o0opymoBaHue Il Ka4eCTBEHHOTO aHann3a. MBIThE mocynabl. PeakTnBel. OCHOBHBIE TIPHUEMBI
paboThI B 1a00paToOpHUu.
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Tema 2.2.
DJIeKTPOIUTHYECKAS
JUCCOLHAIUS U
HOHHBII 00MeH

Coaep:xanue yueOHOro MaTepHaJia

Teopus anekTponuTHYECKON quccounanuu. Peakiiuu nonHoro ooMena. CocraBieHue peakiiuii
MOHHOTO 0OMEHA B MOJICKYJIIPHOM U MIOHHOM BUJIC.

['unponu3 coneit. 3HaueHune rUAPOIIM3a B OUOIOrHYECKUX OOMEHHBIX Ipolieccax. [Ilpumenenue
TUAPOJIN3a B IPOMBIIIJICHHOCTH.

1,2

JlabopaTopHble 3aHATHSA

JlabGopaTtopHas pa6ota Ne 2 «Peakiiuu HOHHOTO OOMEHa»

HccnenoBanue yclnoBHW TPOTCKaHHWS PEAaKIMKd WOHHOTO OOMeHa 10 KOHIa (IpOoBEACHUE
PEaKIHii, COMPOBOXKIAIOIINXCSI BHIIAJICHUEM OCAJIKa, BBIICIIEHUEM ra3000pa3HOro BEIIECTBA U
o0pa3oBaHHEM MAaJOMCCOLMUPOBAHHOTO coenuHeHus). CocTaBieHUe ypaBHEHUI peakiuil B
MOJICKYJIAPHOM M HOHHOM BHUC.

1,2

JlaGopaTtopHnas padora Ne 3 «Peakiuu rugposmsa coei»

HccenoBanue cpeibl paCTBOPOB COJIel, 00pa30BaHHBIX CUIBLHBIMU U CIIA0BIMU MTPOTOJIUTAMH,
U MX PEaKIUi C pacCTBOpAMHM IIEIOYH U KapOoHaTa HaTpus. COCTaBIICHHE PEaKIIUi THAPOJIM3a
coJieil.

1,2

Paznen 3. Kunernyeckne u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHUX PeaKIuii

Tema 3.1.
Kunernueckue
3aKOHOMEPHOCTH
NPOTEeKAHUSA
XHMHYECKHX
peakuui

Coaep:xanue yueOHOIro MaTepHaJia

Xumuyeckue peakuuu. Kraccupukanus XUMHUYECKHX peakiuil: mo (a30BoOMy COCTaBy
(roMOreHHblE M TeTepOreHHbIE), MO MCIOJb30BAaHUIO KaTaau3aTopa (KaTaJIUTHYECKUE WU
HekaranuTuyeckue). CKopocTh peakiiy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB: MPHUPO/IbI
pearupyoomux BeIIeCTB, KOHIEHTPALUN pPEarupyroluX BEIIECTB (3aKOH AEHCTBHUS Macc),
temriepatypbl (mpaBwio Bant-I'odda), miomaam peakiMOHHOW TOBEPXHOCTH, HATUYHS
KaranausaTopa. Ponb kaTann3atopoB B NPUPOAE U NMPOMBIIIJIEHHOM ITPOM3BOJCTBE. DHEPrUs
aKTUBallMU. AKTUBUPOBaHHBIN KoMmIuiekc. Karanuzatopel u katanus. Ponb karanm3aTopoB B
MPUPOJIE€ U MPOMBIIUIEHHOM ITPOU3BOJICTBE.

Pemenne pacueTHbIX 3a1a4 Ha KHHETUYECKHE 3aKOHOMEPHOCTH, MPAaKTUKO-OPUEHTUPOBAHHBIX
3aJaHui Ha aHaIM3 (HAKTOPOB, BIUSAIOIIMX HA H3MEHEHHUE CKOPOCTH XUMHUYECKON peaKIiu

1,2

JlaGopaTopHble 3aHATHS

JlaGopatopHass pabora Ne4 «OmpeneneHue 3aBUCUMOCTH CKOPOCTH — pEakIUH  OT
KOHIEHTPAllUU pearupymroliux BeIIeCTB M TeMmieparypbl». VccinegoBaHue 3aBUCHMOCTH
CKOPOCTH pe€akLMu OT KOHLEeHTpauuu. lMccienoBaHue 3aBUCUMOCTH CKOPOCTH PEAKLUH OT
TEMIEPATYPHI.

1,2

Tema 3.2.
TepmoauHaMu4veckue
3aKOHOMEPHOCTH

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukanmuss XuMHYECKMX peaknuid: 1Mo TermaoBoMy dhdexTy (9K30TepMHYECKUE,
HHJIOTEPMHUYECKHE), N0 00paTUMOCTH (oOpatumMble M HeoOpaTtumbie). TemsoBbie 3QeKTh

1,2
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NPOTEeKAHUS XUMHUYECKHX peakiuil. Tepmoxumuueckue ypaBHeHus. Pacuers! TemoBoro s dekra peakuuu.
XHMHYECKHX OOparuMocTh peakiuil. XUMHYECKOE paBHOBECHE M €ro CMEUIeHHe o] JeHCTBHEM
peakumi. pa3nuYHbIX (PAKTOPOB (KOHIIEHTPALMS PEAreHTOB WM TPOAYKTOB PEAKIHH, JTaBIICHHUE,
PasHoBecue TemIeparypa) s CO3JaHUsS ONTHUMAJIbHBIX YCIOBUHM NPOTEKAHUS XUMHUYECKHX IPOLIECCOB.
XHMHYECKHX [Mpunmun  Jle-lllarense. Bnusnue pasnuuHbix (GakTOPOB HA HM3MEHEHHWE pPaBHOBECHUS
peakuui XUMHUUYECKHX peakuuid. Posib cMelieHns paBHOBECHSI B TEXHOJOTMYECKUX ITpoLeccax
JlabopaTopHble 3aHATHS
JlaGopaTopHass pabora Ne 5. «M3ydeHue BIMSHUS pPa3IUYHBIX (AKTOPOB HA CMEIICHUE 1,2
paBHOBecHs». PelieHHe NPAKTUKO-OPUEHTHPOBAHHBIX SKCIEPUMEHTAIBbHBIX 33JaHUN Ha
W3YYCHUE BIIMSHUSA U3MEHEHUS KOHLEHTPALMU BEIECTB, PEAKLUU CPEIbl U TEMIEPATyphbl Ha
CMEIllEHNE XUMHUUYECKOTOo paBHOBecusl. CpaBHEHHE MOJIyYEHHBIX PE3YJIbTaTOB C TEOPETHUUECKU
IIPOrHO3MpyeMbIMU Ha ocHOBe npuHimna Jle Illarense.
Pa3znen 4. /IlucniepcHble CHCTEMBI
Tema 4.1. | Copepxkanmne y4eOHOro MaTepuajia
JducnepcHbie Hctunneie pactBopbl. PacTBopenne kak (u3nko-xumuueckuii npouecc. PactBopel. CriocoOs 1,2
cHCTeMbl H (PaKTOPHI | IPUTOTOBIIEHU pacTBOpoB. PacTBopumocTs. MaccoBass 10 PAacTBOPEHHOIO BELIECTBA.
HX YCTOHYHUBOCTH Pemenune npakTuko-opueHTUPOBAHHBIX 3a/1a4 Ha IPUTOTOBJIECHUE PACTBOPOB C OINpPEAEIEHHON
MacCOBOM JI0JIEH pacCTBOPEHHOTO BEILECTBA, BBHIYUCICHUE KOHLEHTPALMU INPUTOTOBIEHHOTO
pacTBopa, a Tak)Ke MOoCje CMELINBAaHUS PaCTBOPOB APYTUX KOHIIEHTPAIUM.
JlucriepcHble CHCTEMBI, MX KIacCU(UKAIM: KOJJIOUIHBIE U TPYOOAMCIIEPCHBIE CHCTEMBI.
Knaccudukanus aucnepcHslx cucreM 1o cocraBy. CTpoeHue U (DaKTOpbl YCTOWYUBOCTH
JUCIIEPCHBIX CHUCTEM. Pacro3HaBaHME MCTHHHBIX DPAacTBOPOB, KOJUIOMJIHBIX PACTBOPOB U
rpyooaucnepcHbelx cucteM. CTpoeHue Muleisbl. PaccenBanue cBeTa NpH MHPOXOXKIECHUU
CBETOBOTO ITyYKa 4yepe3 ONTHUECKH HEOTHOpOoIHYI0 cpeny (3ddexra Tunnans).
[IpenenbHO AOMYCTHMBbIE KOHILIEHTpPAlMM M MX HCIHOJB30BaHUE B OLEHKE HKOJIOIMYECKOU
6e3omacHOCTH. Pa3pylieHue TUCIepCHBIX CHCTEM.
Tema 4.2. | Conep:kanue y4eOHOr0 MaTepuajia
HccaenoBanue JlabopaTopHble 3aHATHS
CBOMCTB aMcnepcHbIX | JlabopatopHas padora Ne 6. «TexHuka paboThl Ha 1a00OPATOPHBIX ICKTPOHHBIX Becax OOLIETO 1,2
CHCTeM  UIA  MX | Ha3HAYEHUI»
HIeHTHPUKANH JlaGopatopnast pabotra Ne 7 «IIpuroroBiieHre pacTBOpa C OIpENe]IEHHOW MaccoBOil aonei 1,2
pacTBopeHHOro BemiecTBa. OmnpeneneHre IUIOTHOCTH (KOHILIEHTpAallMM PacTBOPEHHOIO
BELIECTBA) APEOMETPOM».
JlaGopaTtopnas padora Ne 8. «[lonmyueHne AUCTIEPCHBIX CUCTEM W MCCIICIOBAHUE UX CBOWUCTBY. 1,2

HonyquHe 1 U3Y4YCHUC CBOMCTB JUCTICPCHBIX CUCTCM PA3HBIX BUAOB: CYCIICH3UH, SMYJILCUMH,
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KOJUIOUJHOTO pactBopa. CpaBHEHHME CBOWCTB MCTUHHBIX M KOJUIOMJHBIX PacTBOPOB,
BBISIBJICHHE OCHOBHBIX Pa3IHuuil MEXy HUMHU.

Pa3nen 5. CtpoeHne U CBOHCTBA HEOPraHNYECKUX BellIECTB

Tema 5.1. | Conep:kaHue y4eOHOT0 MaTepuaJia

Kiuaaceupuxanus, ArperaTtHble cocTosiHUS BemiecTBa. COBpEMEHHBIE NPEJICTaBICHHUS O CTPOEHUU TBEPIBIX, 4 1,2

HOMEHKJIATypa M | KUJIKUX M razoo0pasHblx BemiecTB. Kuakue kpucraiibl. Kpucramanueckue u amopgHbIe

CTpoeHHe BeulecTBa. TUNBl  KPUCTAJUIMYECKUX  PEIIETOK  (aTOMHAas, MOJIEKYJsipHas, MOHHad,

HEOPraHH4YeCKUX MeTajuIn4yeckas). 3aBUCUMOCTb (U3MYECKHUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOU

BelleCTB pemieTkn.  MeXMOJIEKYyJIIpHbIE  B3aUMOJCHCTBHsA. Ilpeamer HEOPraHM4ecKO XUMHH.
B3aumocBsi3p  Heopranuueckux BemiecTB. Kiaccupukanuss HEOpraHMYECKHUX —BELIECTB.
[TpocThie U ClI0KHBIE BEIIECTBA.
OCHOBHBIE KJIACChl CIIOKHBIX HEOPraHMYECKUX BELIECTB (OKCHU[bI, TMIPOKCHUbI, KHCIOTHI,
conu). Homenknarypa u Ha3BaHHME HEOPraHUYECKUX BEIIECTB HCXOJS U3 HUX XHUMUYECKOU
GopMyNbl WINM COCTaBJIEHHUE XHMHYECKOH (QOpMyJibl MCXOJs M3 Ha3BaHMs BELIECTBA I10
MEXIYHAPOJAHON MIIU TPUBUAIBHOW HOMEHKIIATYpE.
Pemienne mnpakTHueCKuMX 3aJaHMA 1O KiIacCU(UKALMU, HOMEHKIATYype U XUMHYECKUM
dopMyTaM HEOPraHWYECKUX BEUIECTB PA3IMYHBIX KIacCOB (HA3bIBATh U COCTABIATH (POPMYIIBI
XMMHUYECKHX BEIIECTB, ONPEAETATh MPHHAUICKHOCTh K Kiaccy). CocTaBieHHe ypaBHEHHH
peaKkui OKCUIOB, OCHOBAaHMM, COJEH, WIIIOCTPUPYIOIIUX HUX CBOMCTBA B MOJIEKYJSIPHOM M
MOHHOM BUJE.

Tema 5.2. ®usuko- | Cogep:kanue yueOHOTro MaTepHaJia

XHMHUYecKHe Mertamnel. Ob6ue ¢Qusnyeckue U XMMHUYECKHe CBoWcTBa MeTaioB. CrnocoObl MOTy4eHUs 12 1,2

CBOMCTBA MeTauioB. OinekTponu3. CocTaBieHHWe ypaBHEHUH peakIui JJIEKTPOJIN3a pacIulaBOB |

HEOPraHH4YeCKHUX pacTBOpPOB coJiel. 3HAYEHUE METAJJIOB U HEMETANIOB B IPUPOJE U KU3HEAEATEIBbHOCTU

BellecTB yelloBeKa U opraHu3MoB. Koppo3usi MeTaiioB: BUIbl KOPPO3UHU, CIIOCOOBI 3allIUThl METAIIOB

OT KOPpO3UHU.

CaoiictBa MetayuioB I — III rpynm rioaBHBIX NOATPYIII, UX OKCUAOB M OCHOBaHUM. CBoiCTBa
OTJENIbHBIX METAJJIOB TOOOYHBIX MOJATPYII: MEb, LIMHK, XPOM, XKeJle30, HUKEIb, TUNIATHHA.
Hemeramnpl. O0mme pusnyueckre U XMMUYECKHE CBOMCTBA HEMETAUIOB. THUIIUYHBIE CBOWCTBA
metauioB 1Y-YII rpynn. Knaccudukanus 1 HOMEHKIATypa COeAMHEHUI HEMETAILIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IpHUpo/ie. XUMUUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIECTB (OKCHUIOB, THAPOKCHUIOB, KUCIOT, COJIeH U JIp.). 3aKOHOMEPHOCTH B
W3MEHEHUN CBOWCTB IIPOCTBIX BEIIECTB, BOJOPOJHBIX COEIWHEHMM, BBICIIMX OKCHIOB H
TUAPOKCHUJIOB.

KoHnTtposbHast pabora «O6mias xumusi. CBOHCTBa HEOPTaHUYECKUX COSAMHECHUIN
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JlabopaTopHble 3aHATHS

JlaGopaTtopHnas pabota Ne 9. 3yueHne CBOWCTB METAJJIOB M HEMETAJIJIOB

[\

1,2

Jlaboparopuas pa6ora Nel(. ITomyuenue am(oTepHBIX OCHOBaHMI Ha MPUMEpPE TUIPOKCHUIA
IIMHKa, ATFOMUAHUSA, XpoMa (3+) u uzydeHue ux cBoicts. M3yuenne OBP cBolicTB coenHeHMiA
xpoma (3+) u (6+)

1,2

JlaGopaTtopHnas padota Ne 11 (Ha BeIOOD):

[IpakTUueckoe MoJiydeHre HepaCTBOPUMOr0 OCHOBAHUS Ha MmpumMepe rujpokcuaa xkenesa (I11)
i runapokcuaa meau (I1). M3yuenue cBoricTB coequuenni xenesa (2+) u (3+).
[TpakTHueckoe MOJydyeHUE CONM (XJIOPUJ, Cylb(aT) U BHIUKUCIEHHE IPOLIEHTAa BBIXOJAA IO
CPaBHEHHIO C TEOPETUUYECKUM.

1,2

Tema 5.3.
IIpoussoacrseo
HEOPraHU4eCcKHX
BenlecTB. 3HAYEHHE H
NnpUMeHeHHe B ObITY
U HA MPOU3BOJICTBE

Coaep:xanue yueOHOIro MaTepHaJia

OO0ue mpeacTaBaeHUss O MPOMBIIUIEHHBIX CHOCO0aX MOJMY4YEHUS XMMHUYECKUX BEIIEeCTB (Ha
puMepe NPOU3BOACTBA AMMHUAKA, CEPHOMN KHUCIIOTHI).

YepHas u 1BeTHas Metauryprus. IIpakTuueckoe NMpUMEHEHHE JIEKTPOJIM3a Ul MOJydYeHHUs
IIEJIOYHBIX, IIEJIOYHO3EMEIbHBIX METAIOB U  amoMuHusA. CTeKio U CUIMKaTHas
IPOMBIIIIEHHOCTh. [Ipo0ieMa 0TX0A0B ¥ MOOOYHBIX MPOIYKTOB.

1,2

HpaKaneCRue 3aHATHSA

[TpakTueckast pabora Ne 5. PemieHne npakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3a/laHui
Ha CBOMCTBA U ITOJIYYECHUE HEOPraHUYECKUX BELIECTB.

1,2

Pa3nes 6. CTpoeHue U CBOIiCTBA OPraHNYecKMX BellleCTB

Tema 6.1.
Kuaaceupuxanus,
CTpOcHHE "
HOMEHKJIATypa
OpPraHu4YecKux
BellecTB

Coaep:xanue yueO0HOro MaTepHaJia

IIpeamer opraHnyeckold XMMHH. B3anMOCBS3b HEOPraHWYECKUX M OPraHUYECKHUX BEIECTB.
XHUMHUYECKOE CTPOCHHE KaK IOPSALOK COCIMHEHHMS AaTOMOB B MOJIEKYJIE COINIACHO UX
BaJI€HTHOCTH. (OCHOBHBIE IIOJIO)KEHHUS TEOPUH XHUMHUYECKOTO CTPOEHMSI OpraHMYECKUX
coenuHennii  A.M. DbymiepoBa.  YIiepoIaHBI  CKEJIET  OPraHMYECKOH  MOJIEKYJIBL.
MonekynspHble M CTPYKTypHble (pa3BEpHYTblE, COKpAallleHHbIE) XHUMHUYECKHE (HOPMYIIbI.
3aBHCHMOCTb CBOMCTB BEILECTB OT XUMHYECKOI'O CTPOECHMsI MOJIEKYI. M30Mepus u m3oMepbl
(cTpykTypHasi, reomerpuyeckas (Luc-TpaHC-u3oMepus). KpaTHOCTP XUMHYECKOH CBSI3U.
[Tonstue o QyHKuMOHANbHOW rpynme. [IpuHIMOBL — KIAcCUPUKAMKA  OPraHUYECKUX
COeMHEHUN. MexayHapoJHasi HOMEHKJIATypa W INPUHLUIIBI HOMEHKJIATYpPhl OPraHMYECKHX
COEIMHEHU.

Pemenue 3a1a4y Ha BbIBeieHHE (POPMYJT OPraHUYECKUX BEIIECTB M0 JIAHHBIM KOJUYECTBEHHOTO
aHaJIM3a.

1,2

IIpakTnyeckne 3aHsATHSA:

[Tpaktuyeckas pabora Ne 6. HomeHKkIaTypa OpraHMYecKMX COCIMHEHHUH OTJIENbHBIX KIACCOB

1,2
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(HachIlICHHBIE, HEHACBHIIIEHHBIE W apOMAaTUYECKHE YIJIEBOJOPOJIBI, CHHPTHI, (HEHOJBI,
aNbJIeTUIbl, KEeTOHBI, KapOOHOBbIE KUCIOTHI U Jp.) CocTaBiieHUE MOJHBIX M COKPAIEHHBIX
CTPYKTYPHBIX (DOPMYJT OPraHHYECKUX BEIIECTB OTICIBHBIX KJIACCOB, UCTONb3Yysl UX Ha3BAHUS
10 CUCTEMAaTH4YE€CKOM HOMEHKJIATYpe.

Tema 6.2. CsoiicTBa
OpPraHuYecKux
coeInHeHu

Coaep:xanue yueOHOro MaTepuaJia

Tunbl opranndyeckux peakiuil. OU3NKO-XMMUYECKUE CBOWCTBA OPraHMYECKHX COCIUHEHUH
OTJICBHBIX KIJIACCOB (OCOOCHHOCTH KIIACCU(PUKAIMM M HOMEHKJIATYphl BHYTPH KJacca;
TOMOJIOTHUECKUN psia v obmas (opmyna; uomepusi; (puU3MUECKUe CBONCTBA; XMMHUYECKHE
CBOICTBA; CITIOCOOBI MOJTYICHHUS):

- MpeJeNnbHbIe YIIIeBOAOPOAbl. ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHUKOB TEIUIA B
MPOMBIIUIEHHOCTU U ObITy. CBOKCTBA MPUPOIHBIX YIIIE€BOJAOPOIOB, HAXOXKACHUE B IIPUPOJIE U
MIPUMEHEHHUE aJIKaHOB;

- HETpeJeIbHbIE U apOMaTUYECKHE YIIIeBOJAOpoAbl. [lonmMepusanusi 3THIIEHa KaK OCHOBHOE
HaIlpaBJIEHUE €0 UCI0Ib30BaHus. ['OpeHre aleTuaeHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO
MJIaMEHU JJIS CBapKHU U PEe3KU METAJUIOB;

- KHCIIOPOJCOJEpKAIMe COSAUHEHHsI (CHUPTHI U TPOCThie 3PUPHI, (HEHONbI, aabACTUABl U
KETOHBI, KapOOHOBBIE KHCIOTBI M WX MNpou3BoaHbIe). [IpakTHueckoe mNpUMEHEHUE
STUIICHTIIMKOMS, TiuiepuHa, ¢enona. [Ipumenenne ¢dopmanbpaeruga, areTanbieruia,
YKCYCHOM KUCIOTHL. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT. Motolue cBOWCTBA MbLJa.
- a30TCoJIeprKalIie COeAMHEHNS (AaMUHBI U aMHUHOKHCIIOTHI, OCJIKH).

CocraBrieHue ypaBHEHUN peaklUid, XapaKTEPU3YIOIIUE CBOMCTBA OPTaHMUYECKUX COCTUHEHUH.
Pemenue 3a1ay Ha pacyeThbl 10 XUMUYECKUM YPABHEHUSAM C YYaCTHEM OPTAaHMYECKUX BEIIECTB.

12

1,2

HpaKanecm[e 3aHATHSA

[Tpaktueckass pabora Ne7. CocraBieHHe ypaBHEHHI peakiuil, XapaKTepH3yIOIINUX
XMMHYECKHE CBOMCTBA OPraHUYE€CKUX COEAUHEHMIA.

1,2

JlabopaTopHble 3aHATHS

JlaGopatopnast paGotra Nel2. lccnemoBaHuwe OTACIBHBIX CBOWCTB KHCIOPOACOEPIKAIINUX
COETMHEHUH (CIIUPTOB, AIbICTHI0B, KAPOOHOBBIX KUCIIOT U UX COJIEH, aMUHOKHUCIIOT, TETJIOBasI
U XMMHYECKas JAeHaTypalus OeJIKOB, cojieil KapOOHOBBIX KHCIIOT, aMUHOKHCIIOT)

1,2

Tema 6.3.
Oprannueckue
BelllecTBa B
JKU3HENEATEILHOCTH
yeJioBeKa.
IIpousBoacTBo ) |

Coaep:xanue yueOHOro MaTepuaJia

buooprannueckue coenunenus. [Ilpumenenne u Guonorudeckas poiib yriaeBoaoB. OKucCIeHne
YIJI€BOJAOB - MCTOYHHUK JSHEPIrUU XUBBIX OPraHMU3MOB. Oo6mactu MMPUMCHCHUA aMHWHOKMCIIOT.
[TpeBpartenus: 6eTKOB MUIIM B opraHu3Me. buonornueckue GpyHkuuu 6enkoB. buonorudeckue
byHKIMK XKUPOB. Poib opraHnyeckoi XMMUU B PEIICHUH MPOOJIeM MUIICBOW O€30MacHOCTH.
HyxknenHoBble KUCIOTHL: cocTaB M cTpoeHHe. CTpoeHue HykineoTua0B. CocTaB HYKJIEHMHOBBIX
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NnpuMeHeHHe
OpraHHYecKuX
BelleCTB B
NMPOMBIILIEHHOCTH

xucnot (AHK, PHK). Posib Hyk1€MHOBBIX KUCIIOT B XKU3HEAESITEILHOCTH OPIraHU3MOB.
[Tpon3BOACTBO OpraHMYECKUX BEIIECTB: IPOM3BOJCTBO METaHOIA, IepepaboTka HEPTH.
[TonmuaTHIIEH Kak KPYIHOTOHHAKHBIA IIPOAYKT XHMHYECKOrO IpOU3BOACTBA. [IpuMmenenue
sTuiieHa. [Ipon3BoACTBO ¥ IpUMEHEHUE KaydyKa U PE3UHBI.

CuHTEeTMYECKME M UCKYCCTBEHHbIE BOJIOKHA, WX CTpPOEHHE, cBoicTBa. [IpakTuueckoe
HCII0JIb30BaHUE BOJIOKOH.

CuHTeTHYeCKHE IUICHKU: H30JSIUS Ul MPOBOJOB, MEMOpaHbl JJIsl ONPECHEHHS BOJBI,
3alllUTHBIE IUIEHKM JUId aBTOMOOWJIEH, IIACTBIpH, XHpypruueckue moBsi3ku. Hosble
TEXHOJIOTHH JAJIbHEHUILEr0 COBEPILIEHCTBOBAHMS IOJUMEPHBIX MaTEPHAIIOB.

Ponp opranndeckoil XuMuu B peIIEHUU TTPOOIEM SHEPreTHUECKOM 0€30MacHOCTH, B Pa3BUTHH
MEAMLMHBI, CO3JaHUU HOBBIX MaTEPUaJIOB, HOBbIX HICTOYHUKOB SHEPIHUU.

IIpakTH4yecKkue 3aHATHS

[TpakTueckast pabora Ne 8. B3aumMocBsizb MeXIy KiaccaMM OPraHMYeCKUX COEIMHEHUH.
OcHOBHBIE IPOMBILIUIEHHBIE METO/IBI IPOM3BOACTBA OPraHUYECKUX BELIECTB

Pemenne nenoyexk npeBpalieHUl HA TEHETUYECKYIO CBSI3b MEXKIY KilaccaMH OpraHM4eCKHX
COCIMHEHUI C COCTABJICHUEM HA3BaHUN OPraHWYECKUX COCIAMHEHUN 10 TPUBHAIBHOW WIH
MEXIYHAPOJAHOW CHCTEMAaTMYECKOM HOMEHKIarype. Pemenue pacdeTHbIX 3amad 1o
YPaBHEHHUSM PEAKLMI C y4aCTUEM OPTaHUYECKUX BELLECTB

1,2

Pa3nen 7. KauecTBeHHbIE peakiuy 00HAPY:KeHHUsI HEOPTAHMYECKHUX U OPraHNYeCKUX BellleCTB

Tema 7.1.
Oonapy:xeHue
HEOPraHU4YeCcKUuX
KATHOHOB H AHHMOHOB

Coaep:xanue yue0HOro MaTepHaJia

KauecTBeHHBIE XMMHUYECKHE pEaKLUU, XapaKTepHbIe A OOHApY)KEHHUsS HEOpPraHUYECKUX
BEIIECTB (KaTMOHOB M aHMOHOB). CocTaBieHUe YpaBHEHUH peakluil 0OHapyX eHHs KaTHOHOB
I—VI rpynn v aHUOHOB, B T.4. B MOJIEKYJIIPHOM U HOHHOM (hopMax.

Peakiun oOHapy>keHHMsI HEOPraHMYECKHMX BEIECTB B pEAJbHBIX OOBEKTaX OKpyXKaromei
cpenbl. PenieHne S5KCIIepUMEHTAIbHBIX 33/1a4 HA PACIIO3HABAHWE HEOPTAHUUYECKUX BEIIECTB.

1,2

JlabopaTopHble 3aHATHS

JlaGopaTtopHnast pabota Ne 13 «AHanTUTHYECKHE PEAKIIUUA KATHOHOB U aHUOHOBY.

[TpoBeneHne KaueCTBEHHBIX PEaKLUi, UCIOIb3YEMbIX Ui OOHapy>KeHHsI KaTUOHOB | rpymmbl
Ha npumepe kaTuoHa ammoHus, Il rpynnel Ha npumepe Oapus, I rpynmber — amoMuHus,
xeneza (II m II)., IV rpynmel — cBuHuma u menu. OmnucaHue HaONIOJaeMbIX SBICHUNA WU
COCTaBJIEHHE XUMUYECKUX peakuuil. [IpoBeseHre kKauecTBEHHBIX PeaKIuil, UCTIOIb3yEeMbIX IS
oOHapyKeHHsl aHHOHOB: KapOoHara, Qocdarta, cynbdara, cyrbdura, Xjiopuaa, OpoMuia,
Honuaa u ap. Onucanue HaOJII01aeMBbIX SIBICHUI U COCTaBIEHUE XUMUYECKUX PeaKIuil.

1,2

Tema 7.2.
Oo0napyxeHue

Conep:kaHnue y4eOHOT0 MaTepHuaJia

KauecTBeHHBIE XMMUYECKUE PCaKnn, XapaKTCPHLIC IJISA 06Hapy)K€HI/I$I OTACJIBHBIX KJIaCCOB

1,2
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OpPraHu4ecKux OpraHMYeCKUX COCIMHEHWI: (eHona, aimbJAETHIOB, Kpaxmala, YKCYCHOH KHCIOTHI,
BeIIeCTB OTAEJNbHBIX | aMUHOKUCIOT W JAp. JleHaTypanusi O€NKOB IMPU HarpeBaHUM, LIBETHHIE pEaKLIUU OEJIKOB.
KJIACCOB ¢ | CocraBieHre KayeCTBEHHBIX PEAKIMH OOHApY)KEHUSI OPTaHMUYECKUX COCIMHEHHU OTEIbHBIX
HCI0JIb30BAHMEM KJIacCOB. Penienue 3KCcriepuMeHTaIbHbIX 334a4 Ha PACIO3HABAHUE OPraHUYECKHUX BEIIECTB.
Ka4eCTBEHHBbIX JlabopaTropHble 3aHATHS
peakuui JlaGopatopnass pabora Ne 14 «KauecTBeHHBI aHAIM3 OPraHUYECKUX COCAMHEHHUH 10 1,2
(YHKIMOHATBHBIM TPYIIIIAM.
[IpoBeneHNEe KAaueCTBEHHBIX PEAKLMM, HMCHOJb3YEMbIX JI PACIIO3HABAHUSA OPraHUYECKUX
BEIIECTB OTACIBHBIX KJIACCOB MO (PYHKIHMOHAIBHBIM TpynmnaM (CBs3sM): (heHoa ¢ XJIOPUIOM
xenesa (I11), anpaeruaHoON TpyNbl K MHOTOATOMHBIX CIUPTOB ¢ ruapokcuaom meau (II) mpu
pa3IMYHBIX YCIOBHSX Ha IpPUMEpPE TIIFOKO3bI, KapOOHOBBIX KHCJIOT, KETOHOB Ha IPHMEpE
bpykro3sl  (peaktuB ~ CenuBaHoBa), OenkoB  (OmypeToBasi, KCaHTONPOTEHHOBAs H
Cynb(QTruApUIbHAs peaknus), Ha Kpaxman HomoM. Omnucanue HaOTIOAaEeMBIX SIBICHUH U
COCTaBJICHHE XUMUYECKUX PEAKIMil U/UIIU CXEM.
Pa3nes 8. Xumusi B ObITY M IPOM3BOACTBEHHOM eI TEJIbHOCTH YeJIOBeKa
Tema 8.1. Xumus B | Cogep:xkaHue yueOHOro MaTepHaJia
ObITY U | DKoyiornueckass 0e30MacHOCTh TOCICACTBUNA OBITOBOM W TPOU3BOJCTBEHHOW ICSITEIHLHOCTH 1,2,3
NPOU3BOICTBEHHOM 4eJI0BEKa, CBsI3aHHasl ¢ NepepabOTKOM BEIIECTB; MOUCK M aHAIN3 XUMHUYECKONH HH(POPMALIUU U3
AeSITeIbHOCTH pPa3IMYHBIX HCTOYHUKOB (HayyHass M Yy4yeOHO-Hay4yHas JIMTeparypa, CpelCcTBa MacCOBOU
YyeJI0BeKa uHpopmauuu, cerb MuHrepHer u npyrue). IloaroroBka HH(POPMAIMOHHBIX COOOILIEHUI
(mpe3eHTanuii) ¥ BBICTYIUICHHUE IO BHIOPAHHOM TEMe.
Tema 8.2. Xwmusa | XuMusd NHINEBBIX BELIECTB W IUTaHUE 4YelIOBeKa. Makpo- M MHUKPOKOMIIOHEHTBHI IHUIIU. 1,2,3

NMUTAHUA U 310POBLE
Y€JI0BCKA

[MumeBoit panuoH coBpeMeHHOTO uenoBeka. OCHOBHBIE TPYNIBI THUIIEBBIX MPOIYKTOB.
OcHoBbI panmoHanibHOro nutanus. [Inmesas nenHocts. KanopuitHocts. [Ipumepst pacuera
KaJIOPUIHOCTHU MPOIYKTA M0 €r0 XMMHUYECKOMY COCTaBY.

Pemenne keiica: CocTaBieHHe CyTOYHOTO COAlaHCHPOBAHHOTO pPAllMOHA MHUTAHUS CTYIEHTA
KOJUIe/Ka. 3alnTa Keiica.

Pa3nen 9. UcciienoBanue 1 XMuMHUYECKHIl aHAJIN3 00bEKTOB OHochepbl

Tema 9.1.
XuMHYeCKH aHaINu3
npod BoabI

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukanus npo6 BOAbl MO BHY U Ha3HAYEHHIO, UCXOJ U3 €€ XMMHUYECKOro COCTaBa.
OpraHonenTuyeckue CBOMCTBa (3amax, MPO3PavYHOCTb, LBETHOCTb, MYTHOCTb) BOJIBI.
KucnotHocts u menounocts Bojbl. pH cpenbl n MeTonbl ee onpeaeneHus. KecTkocTb BOIbI U
MeToIbI ee onpeneneHus. CylnHOCTh METo1a TUTPOBAaHUs. BUIbI ®KEeCTKOCTH BO/IbI (BpeMEHHast
U noctosHHas). JKecTKocTh BOJBI Kak INPHYMHA BBINAJEHHUS OCAJKOB WIM 00pa3oBaHUsA
COJICOTJIO’KEHHH, MMEIOIIMX MECTO B OBITY U Ha IPOU3BOJICTBE.
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CocraB coseli, BBI3BIBAIOIIMX JKECTKOCTh BOJABI. XHUMHUYECKUE IIPOLIECCHI, YCTPaHSIOLINE
JKECTKOCTh BOJBI. YpPaBHEHHUS XHUMHYECKHUX PpPEaKIUH, WUTFOCTPUPYIOMIUX IPOIIECCHI,
MIPOUCXOISAIINE TIPH YCTPAHEHUH JKECTKOCTH. Y CTpaHEHUE BPEMEHHOH JKECTKOCTH OBITOBBIMH
1 XUMUYECKUMHU criocobamu. CriocoObl yCTpaHEHUS TOCTOSTHHON KECTKOCTH.

ITokazarenu kadecTBa MATHEBOI BOJIBI.

JlabopaTopHble 3aHATHSA

HccnenoBanne XUMHUYECKOTO COCTaBa Mpoo BOJIBI. 1,2
JlaGopaTtopHnas padota Ne 15 «OuncTka BOABI OT 3arpsi3HSHUN.
Hcnonp3oBanne MeTo0B (UIBTPOBAHUS M aaCOpPOIUM JUIS OTACICHUS 3arps3HEHUA B
uccienyeMoil mpobe Boabl. BeIOOp MeTOa OYMCTKM B 3aBUCHMOCTH OT BHJA 3arpsi3HEHUS.
Cpasuenne 3(ppeKTUBHOCTH pa3IMYHBIX METOJIOB OUYMCTKH BOJIBI B PA3HBIX YCIOBHSIX.
JlaboparopHas pabota Ne 16 «OnpeneneHue »KECTKOCTH BOABI U CIIOCOOBI €€ yCTPaHSHHSI. 1,2
Crioco0blI ycTpaHeHHsI BCEX BUIOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJICH KECTKOCTH.
Pemenne skcriepuMeHTaNbHON 3a7aud HA BBISBICHHE BPEMEHHOH M MOCTOSIHHOW KECTKOCTH
BOJIBI.
Jlaboparopuas pabora Ne 17 «MccnenoBanue obOpaslia BOJIbI Ha HajJU4uWe XJIOPHA-HOHOB, 1,2,3
cynbdar-uonoB. Omnpenenenne pH Boabl WHAMKATOpPHOW OymMaroi W WHIMKATOPAMH.
OmnpezneneHne Macchl CyXoro ocTaTka o0pasia BOJbI».
Tema 9.2. | Conepsxkanue y4eOHOr0 MaTepuajia
XumMuyecKuii [TonstTue kadectBa mpoaykTa. Meronbl kKoHTpons. [lokazarenn kadectBa. HopmaruBHbIE 1
KOHTPOJIb KAa4eCTBA | JOKYMEHTHI, PErJIaMEHTUPYIOLIME KAaueCTBO MUIIEBOIO ChIpbi U MpoAyKTa. TpeboBaHUS K
CBIPbS M NPOAYKTOB | MAPKUPOBKE MPOAYKTA TUTAHHUS.
NUTAHUSA BemectBa, anscudunupyronme npoayKThl TUTaHNS, U BEIIECTBA, 3arPA3HSIONINE TPOIYKTHI
nutanus. OmnpeaencHUe 3arpsA3HAIOINIMX XUMHUYECKHMX BEHIECTB B MPOAYKTaX MHUTaHUS,
oIpeziesieHUE BEIIECTB, HE 3asBJCHHBIX B COCTaBE MPOAYKTOB IMUTAHMUSL.
JlabopaTopHble 3aHATHS
HccnenoBanre XMMUYECKOTO COCTaBa MPOIYKTOB MUTAHUS. 1,2
JlaGopatopnast padota Ne 18 «Omnpenenenne MaccOBOW JOJMM BOABI M CYXUX BEIIECTB
pPaCTUTEIBLHOTO ChIPhs WJIH MPOIYKTa (Ha BBIOOP)»
JlaboparopHas pabora Ne 19 «lccrnenoBanue 305ib1 MUIIEBOrO MPOAYKTAa Ha 3arps3HEHUE 1,2
COJIIMU MEJIM U CBUHIIA»
JlaGopatopuast padora Ne 20 «VcciemoBaHnue MPOAYKTOB MUTAHUS HAa HAJUYHE YIJICBOJIOB 1,2,3
(KpaxmMaia, peyLIUpYIOIIUX caXapoB) U OEIKOBY.
Tema 9.3. | Conepkanue y4eOHOro MaTepuajia
HccnenoBanue Y4eOHOo-HCcCIeI0BaTENIbCKUI MPOESKT B 00JIACTH HccleoBaHus 00beKkToB Ouochepsl. O630p 1,2,3
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00beKTOB OHochepbl | TeM Y4eOHO-HCCIENOBATEIbCKUX MPOEKTOB. AJITOPUTM BBINOJIHEHUS mpoekrta. OnpeneneHue
npoOemMbl uccienoBanus. MeToasl Monucka, aHaau3a U 00padoTKH MHPOPMAIUU O MPOEKTE B
pa3nuYHbIX HMCTOYHMKaX. OOOCHOBaHHME AaKTyalbHOCTH BBIOpAaHHOWH TeMbl. BrlsBIeHHE
npoOiemsbl uccienoBanus. Beioop 00BeKTOB 1 MeTO0B MccienoBanus. IloctaHoBKa 1ieneld u
3ajmay  uccnenoBanud. OmpeneneHue MpoaykTa uccienosaHus. OmnpeneneHHe 3TanoB U
COCTaBJICHHUE IUIaHa uccnenoBanusa. OO0paboTKa TaHHBIX, aHATHU3 M OLEHKA MX JIOCTOBEPHOCTH
(BBIYMCIIGHWE  CPEJHEr0  3HAYEHUS  OKCHEPUMEHTAIbHBIX  JaHHBIX, [OTPEUIHOCTH).
[IpencraBieHue pe3yabTaToB KCIEPUMEHTa B pa3nu4HoOi (opme (Tabnuua, rpaduk, OTYET,
JIOKJIa]1, TPE3CHTALHS).

JlabopaTopHble 3aHATHSA

JlaGopatopuast padora Ne 21. «MccnegoBanue mnpeniokeHHOro oobekTa Ouochepsl (Bona, 2
MUIIEBOE ChIPHE, IPOAYKT IMUTAHKS HA BBIOOP) IO OJTHOMY ITOKA3aTEIIOY.

Hccrenyemble TMOKa3aTeau: BIAXHOCTh, COJCPKAHHE CYXHMX BemecTB, pH, KadecTBEHHBIH
XUMHYECKHI COCTaB, MPUCYTCTBHE HE3asBJICHHOI'O KOMITIOHEHTa (Kpaxmall, coja, HUTPAThI)
OO0paboTka pe3yabTaToB rccieaoBanus. OIeHKa KadecTBa UCCIEAyeMOro 00beKTa, HCXOIs U3
pe3yJIbTaTOB XUMHUYECKOTO aHAITN3a)

3amura npoekra: IlpencraBineHue pe3ynbTaTOB BBHINOJHEHUS y4e€OHO-HCCIIENOBATEIBCKUX 2
IIPOEKTOB (BBICTYIIEHUE C MTPE3CHTALIEN).
KoncyabTanuu 12
IIpome:kyTOYHAs aTTeCTALUA 18
Bcero 180

Jis XapakTepUCTUKH YPOBHS OCBOSHHSI yUeOHOT0 MaTepuaa UCIONb3YIOTCS CIeyIoIue 0003HaueHHUS:

1. — 03HaKOMUTENNbHBIN (y3HAaBaHUE U3YUYEHHBIX O0BEKTOB, CBOMCTB);

2. — penpoAYKTHUBHBIHN (BBIIIOJIHEHUE AEATEILHOCTH 10 00pa3ily, MHCTPYKLIHUH, METOAUYECKUM PEKOMEHIAlIUsAM WM MTOJI PYKOBOACTBOM
npenoaaBares);

3. — IPOIYKTUBHBIN (TUIAHWPOBAHUE U CAMOCTOSITEIILHOE BHITIOJTHEHHUE JIEATEIbHOCTH, PEIIeHNEe MPOOJIEMHBIX, CUTYallMOHHBIX 3a]1a4)
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3. YCJI0OBUA PEAJIMBAIIUUA ITPOI'PAMMBI JTUCHUITJINHBI

3.1. TpeGoBanussi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Ayn.1206 KabuneT Xumuu

VYyebnas mebenpb Ha 30 mMocajoyHBIX MECT, paboyee MECTO MpenoJaBaTes, T0CKa
MeJIoBasi TPEXCEKIUOHHAas-1IT., mKad KHUKHBIA OIIT., MOJIKA HAaBeCHas 5 WIT.,
CTeHJ HWHOOPMAIMOHHBINA-1IT., TIaKaTHUIA-2IIT., TEPUOJUYECKas CHUCTEMa
XUMHYECKHUX JJIEMEHTOB, Ta0JMIla PAacTBOPUMOCTH, Pa3AaTOUYHBIA MaTepuan C
KOHCIIEKTaMHU JEKLIHMH, Ta0JIHULIAMH, WUTIOCTPALIASIMH, dopmynamu,
WHCTPYKITMOHHBIC KAPThl MPAKTHUECKUX W JIAOOPATOPHBIX 3aHATHNA, MaTEPHAIbI
TEKYLIEro KOHTPOJS, METOJMYECKHE PEKOMEHJAMU [0 PEIICHUI0 3aaad.
Komneiorep mpenonaBatenss Pentium  ES5300; IIpoektop SANYO ¢
POEKIMOHHBIM dKpaHoM Media;

Ayn.1204 JIaGopatopusi XUMHH

O0opynoBaHue M MaTepuajbl: AUCTUIUIATOP, JTAOOPATOPHbIE MOWKU NJISi MBIThS
NOCYZbl, AHAJUTHUYECKUE BEChl, TEXHOXMMUYECKHE BECHI, CYIIMJIbHBIM mIKa(,
MydenbHas Ieyb, IUIUTKU DJIEKTPUUECKHUE, BOJASHbIE OaHM, pedpaKkTOMETpHI,
CHEKTPO(HOTOMETPHI, ¢dorornekrpokosopumerp,  pH-metpsi, AIEKTPOJBI
KOMOMHHMPOBAHHbIE, BUCKO3UMETPBI, TEPMOMETPbI, JACHCUMETpPHI, IITATHUBbI
byH3eHna ¢ 3auMaMu, IITATUBBI JJIs1 MUANETOK MEPHBIX, IITATUBBI 1JIs1 MPOOUPOK,
POOMPKOAEPKATENM, TUIAHILIETKH I KalleJbHOTO aHalln3a, IPOOKH pEe3UHOBBIE,
IUIACTUKOBBIE, METAILIMYECKUE CETKH, MPUOOPHI JUIsl TIOJyYEeHUSI Ta30B, (QUIBTPHI,
WHIUKAaTOpHas Oymara, pe3suHOBBIE TPYIIM, IINATENH, J0Keuku (papdopoBsie 1
C)KMTaHUSI BEHIECTB, MHUKPOCKOIBI, CTEKJA IOKPOBHBbIE, TPYOKH CTEKJSHHBIE,
PE3MHOBBIE LIUTAHTH, MAKET XpoMarorpaduueckoil kKonoHku. Cton 1abopaTopHBIii-
12 1mT., BBITSDKKA 2 WT., TyMOa 20 mT., mKkad st JOKYMEHTAlUU U 000pyA0BaHUS
5 WIT., AOCKA MEJIOBAs TPEXCEKIMOHHAs- | IT.

3.2. UudopmannonHoe odecnevyeHne o0yueHust
Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, VHTepHeT-pecypcos,
JAOIOJHHUTEJIbHOM JIUTEPATYPbI

Knuroot6ecne4eHHOCTD
bubéanorpadguyueckoe onucanne 3JaHUsA OcHoBnas/ KoI-B0.5K3
(aBTOp, 3ar12aBHE, BU/I, MECTO U 'O/ U3IAHUS, | JONOJHUTEIbHAS 5 6 6..11 PaexTponnbie
KOJI.CTP.) JuTepaTrypa . pecypcbl
PATYPE | crisroy
I'nmunka, H. JI. OCH OBbC Opaiit

O6mas xumust B 2 T. Tom 1 : ydeOHUK 1st
CIIO / I'munka H. JI. ; mox pen. [Tonkosa B. A.,
babkosa A. B. - 20-e u3z., nep. u Jo0M. -
Mocksa : Opaiit, 2021. - 349 c. -
(ITpodheccuonanpHOE 00pa3oBaHUe).

I'muaka, H. JI. OCH DbC FOpaitt
OO6mas xumust B 2 T. Tom 2 : y4eOHUK ISt
CIIO / I'munka H. JI. ; mox pen. [Tonkosa B. A.,
babkoBa A. B. - 20-e u3z., nep. u JOM. -
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Mocksa : FOpaiir, 2021. - 383 c. -
(ITpodheccnonanprHOE 0OOpa3oOBaHKE).

Huxkonbckui, A. b.

XyMUs : y4eOHHUK U MPAKTUKYM JJIsi

CIIO / Hukonbckwii A. b., CyBopoB A. B. -

2-e u3M., ep. u gom. - Mocksa : FOpaiir, 2021. -
507 c. - (IlpodeccuonanpHoe 00pa30BaHUE).

OCH

ObC IOpaiit

3aitnes, O. C.

Xumusi. JIabopaTopHbIif IPaKTUKYM U COOPHUK
3anay : yueoHoe nmocodwue mis CIIO / 3aiines O.
C. - Mockga : FOpaiir, 2021. - 202 c. -
(ITpodheccnonanpHOe 0OOpa3oBaHKE).

OCH

DbC FOpaiit

Tynukun, E. W.

Xumug. B 2 4. Hacte 1. O0Omas u
HEOpPraHMYECKast XUMHUS ;| YICOHUK IS

CIIO / Tynukwun E. W. - 2-e u3n., ucnp. u J01. -
Mocksa : FOpaiir, 2021. - 385 c. -
(ITpodheccnonanpHOe 0Opa3oBaHKE).

JIOII.

ObC IOpaiit

Tynukun, E. W.

Xumus. B 2 4. Hacte 2. Oprannyeckas

xumus : yaeOHuk st CI1O / Tynukun E. U. -
2-e u3., ucrp. u jgom. - Mocksa : FOpaiirt, 2021.
- 197 c. - (IlpodeccronanbHOE 00pa30BaHME).

ObC IOpait

MaptsiHoBa, T. B.

XUMUS : yIeOHHUK U MIPAKTUKYM JIJIst

CIIO / MaprteiHosa T. B., Apramonosa 1. B.,
['onynoB E. b. ; mox o6u1. pea. MapteiHoBoii T.
B. - 2-e u3n., ucnp. u Jo1. -

Mocksa : FOpaiir, 2021. - 368 c. -
(ITpodheccnonanpHOE 0OOpa3oBaHKE).

mon

DbC HOpaiit

UleGenes, 0. A.

Xumus : yaeouuk ans CITO / Jlebenes 1O. A.,
Danees I'. H., F'ony6eB A. M., lllarioBan B. H. ;
non obur. pea. @aneesa I'. H. - 2-e uzn., nep. u
mor. - Mockaa : FOpaiit, 2021. - 431 c. -
(ITpoeccronanbHOE 0Opa3oBaHUe).

JTOTI

ObC IOpait

UleGenes, 0. A.

Xumus. 3ajauHuK : yaeOHOe mocoOue Juist
CIIO / mox obmr. pen. @aneesa I'. H.

- Mockga : FOpaiir, 2021. - 236 c. -
(ITpodeccuonanbHoe 06pa3oBaHue).

JTOTI

ObC IOpait

Oneiinnkos, H. H.

XuMusi. AITOPUTMBI pelIeH s 3a/1a4 U

TECTHI : ydeOHOe mocodue st

CIIO / OneitnuxoB H. H., MypasseBa I'. I1. - 3-¢
W31., uchp. u noim. - Mocksa : FOpaiit, 2021. --
249 c. - (IIpodeccuonanpHoe 00pa3oBaHUe).

JTOTI

ObC IOpait
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YUYUEBHOU
JANCIHUIIJINHBI

Kontposbr M omeHka pe3yJbTaTOB OCBOEHUS Y4YE€OHON  JUCHUILIUHBI

OCYULIECTBJISIETCS MPENMOJABaTeIeM B MPOLECCE MNPOBEACHUS NPAKTUYECKUX

3aHSATAA U J1abOpaTOpHBIX padoT, a TAaKX€ BBIIIOJHECHUS

TECTUPOBAHMS,

06y‘-IaIOI_HI/IMI/ICH HHAUBUAYAJIbHBIX SaﬂaHHﬁ, HCCHeHOBaHHﬁ.

PesyabTaThl 00yueHus
(oCBOEHHbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToOB 00y4eHUs

V-1. BpIBAATH XapaKTepHbIE IPU3HAKU U
B3aMMOCBSA3b M3YYCHHBIX IIOHATUH, NPUMEHSTH
COOTBETCTBYIOIIME IOHATHUA IIPU  ONMCAHUU
CTPOCHMSI U  CBOWCTB  HEOPraHUYECKUX W
OPraHMYECKHUX BEIIECTB M UX IIPEBPAILCHMUI;
BBIABJISITH B3aMMOCBSI3b XHMHUYECKUX 3HAHUHU C

1. VYerHbli onpoc (cobecegoBaHue)

2. TectupoBanue

3. [IpakTKO-OpHUEHTHPOBAHHbIE
3aJaHHs

4. CobecenoBanne 1O pe3yibTaTamMm

nabopaTopHbIX paboT Ne 1-21

NOHATUSMHM W NIPEACTABICHUSMHU  JIpyrux | S. [IpakTuueckue padotsl Ne 1-8
€CTECTBEHHOHAYUYHBIX IIPEIMETOB 6. KonTtposbHast pabora (1 cem.)

V-2. Hcnonb3oBars HauMeHoBanus | 1. VYcrHblil onpoc
XUMHUYECKHX  COCIMHEHUN  MEXIYyHApOIHOTO | 2. TectupoBanue
COI03a TEOPETHUYECKON M MpUKIaAHOM Xumuu u | 3. [IpakTHKO-OpUEHTUPOBaHHBIE
TPUBUAJIBHBIC HAa3BaHUs BAKHEHIIMX BEIECTB | TCOPETUYECKHE M DKCIEPHUMEHTAJIbHBIX
(aTHIIEH, ALETUJIEH, IIALIEPUH, denomn, | 3aganuit
dopmanbaerun, yKCycHas KHUCIOTa, IJIMLUH, | 4. IIposepka OTYETOB 10

YTapHBIN Ta3, YIVIEKUCIBIA a3, aMMHAK, raleHas
U3BECTb, HEraleHas HM3BECTb, NUTHbEBas coAa U
JIPYTHX), COCTAaBJIATH (POPMYJIbI HEOPraHUYECKUX
u OpPraHUYECKUX BELIECTB, yYpaBHEHUs
XUMHUYECKHX PpEaKUUi, OOBSICHIATb HUX CMBICK;

IIPaKTUYECKUM padboTam
5. IIpoBepka

nabopaTopHBIM paboTam.
6. CobecenoBanrie MO JIOMYCKY K
nabopaTOpHBIM paboTaM U YCTHas 3alluTa

OT4YCTOB 110

MOJTBEPIKIATh XapaKTepHbIC xumuueckue | e€ pesynpratoB (Ne 1 —20)
CBOMCTBa BEIIIECTB COOTBETCTBYIOIIUMU | 7. Kontponbnas padota (1 cem.)
DKCIEPUMEHTaMU M 3allUCAMU  YPAaBHEHHMU
XUMUYECKHUX PeaKLui

V-3. VYcraHaBnuBaTh INpUHAMIEKHOCTSH | 1. YceTHBIT onpoc
W3YYEHHBIX HEOPraHWYEeCKUX U OpraHMYecKux | 2. TectupoBanue
BEUIECTB K ONPEIEIICHHBIM KjlaccaM M rpymmam | 3. [IpakTHKO-OpHUEHTHPOBAHHbIE
COCIMHEHUI, XapaKTepu3oBaThb MX COCTAB M | TEOPETUUYECKUE 3aJaHUs
BAKHEHUIIIE CBOMCTBA 4. IIpakTnyeckue pabotel Nel-8

5. JlabopaTtopHbie paboTs Ne 2-3, 9 —
14, 16.

6. Kontposbnas pabora (1 cem.)
V-4. Onpenenars Buapl XuMHYecKux | 1. YcTHBII onpoc
CBsi3e (KOBAJICHTHAs, WOHHAS, MeTaJUIMdecKas, | 2. TectupoBanue
BOJIOPOJIHAS), TUMBl KPUCTATMYECKUX PpeIIeToK | 3. [IpakTHKO-OpHEHTHPOBAHHbIE

BEIIIECTB;
peaxiuu

KJIacCU(PUITUPOBATH XUMHYECKHE

TEOPETUYECKHE 3a/1aHUS
. [Ipaktuyeckue paboter Ne 1, 5.
. KonTponsHas pabora (1 cem.)

V¥-5. IIpoBOAUTE pacyeTsl 10 XUMUYECKUM
dbopMynaM M ypaBHEHHMSIM XUMHUYECKHX DPEaKIIHi
C  MHCIONB30BaHMEM  (U3MYECKUX  BEJIHYMH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCIOBUS)

. YceTHBIT onpoc

. TectupoBanue

. [IpakTHKO-OpHUEHTUPOBAHHBIE
3a/IaHus

4. [TpakTuueckne padbotsl Ne 2.4,5,6

W N = A
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razoB, KOJMYECTBA BEIUECTBA; HCIOJIb30BAThH | S. JlaboparopHbie paboTsl Ne 4, 6-7,
CHCTEMHBIE XMMHWYECKHe 3HaHus i npussatuga | 11,17, 18, 21.

pelIeHU B KOHKPETHBIX JKU3HEHHBIX CUTyalMsX, | 6. KonTponbnas padora (1 cem.).
CBSI3aHHBIX C BEIIECTBAMM U MX IPUMEHEHUEM 7. Ok3ameH (2 ceM.)

V-6. IlnanupoBarb U BBINOJHATSH | 1. CobecennoBanue 1O JIOMYCKY K
XUMHYECKMH  SKCIEpUMEHT  (KaueCTBEHHbIE | BHIIIOJHEHMIO Ja00paTOPHBIX padoT
peaxkuuu Ha KaTHOHBI u aHWOHBI, | 2. JlaGoparopubie paboter  Ne 1-21,
(GyHKLIHNOHATIbHbBIE IpYIIIBI OpPraHUYECKUX | MPAKTHUYECKass YacTb MCCIIEIOBATEIbCKUX
COCAMHEHUN  JeHarypanus  OelkoB  mpu | paboT
HarpeBaHWu,  LBETHble  peakuuu  Oenkos; | 3. Texymmit KOHTPOJIb 3a
IPOBOAMTH  PEAKUMU  HOHHOIO oOMeHa, | IPaBUIbHOCTBIO BBITIOJIHEHHS

OTpEAeIATh CPeAy BOJHBIX PAcTBOPOB, pelIaTh
AKCIIEPUMEHTAJIbHBIE 33/1aud Ha pacro3HaBaHHUE
HEOPraHMYECKUX M OPraHMYECKUX BEIECTB) B
COOTBETCTBUU c npaBuIaMu TEXHHUKHU
0e30MacHOCTH MpH OOpalleHUH C BEIIeCTBaMU U
1abopaTOpHBIM  000pYIOBaHUEM; IPEICTABISATH
pe3ynbTaThl  XMMUYECKOTO  JIKCIEPUMEHTa B
dbopme 3anucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii U (GOpMyIUPOBATH BBHIBOABI Ha OCHOBE
ATUX PE3YyJIbTATOB

HKCIIEPUMEHTOB M COOJIIOJIGHUEM MpaBUIl
TEXHHUKHU 0€30I1aCHOCTH.

4. [IpoBepka oT4eTa o
naboparopHoit paboTe W yCTHas 3amuTa
PE3yJIbTaTOB SKCIIEPUMEHTOB.

5. [IpencraBnenue pe3yJIbTaTOB
HCCIIEI0BATEIbCKOW paboThI (IPOSKTA).

Y-7. AHanu3upoBarhb XUMHUYECKYIO
uH(poOpMallMIO,  THOJYy4yaeMyl M3  Ppa3HbIX
UCTOYHUKOB (CpPEICTB MaccoBOM HH(OpMaLuy,
ceTb MHTEpHET U npyrue)

1. Breimonnenue
OpPUEHTUPOBAHHBIX 3a[aHHM.
2. Jlabopatopusie pabotsl Nol-21.

IMPAaKTHUKO-

3. Iloaroroska MH(OPMaILIMOHHBIX
COOOILIEHUH.

4. Pemenue keiica.

5. IloaroroBka BBICTYIUICHUS o

pe3yJibTaTaM MCCIEAOBAHMSL.

V-8. Cobnrofarh mpaBuila 3KOJIOIMYECKH
1eJ1eCO00Pa3HOro MOBEIECHUS B OBITY U TPYAOBOM
JEATEIbHOCTH B LEIAX COXPAaHEHUS CBOETO
37I0pOBbSI M OKPYKAIOIIEW INPUPOTHON CPENBI;
YUUTHIBATH OIIACHOCTH BO3JCUCTBUS HA >KUBbBIE
OpraHu3Mbl OIIPENEIICHHBIX BEIIECTB, MOHUMAs
CMBICJI IIOKa3aTesisd MPEeACIbHONW  JOIyCTUMOM
KOHIICHTPALUH

1. VYcrupii ompoc (cobecemoBaHue IO
JIOTYCKY K JIaDOpaTOpHBIM paboTam)

2. Tecruposanue.

3. IIpakTHKO-OpHUEHTHPOBAHHBIE 3aIaHUS

4. JlaGopatopubie paboTsl Ne 1-21

5. Texymnii KOHTPOJIb 3a
HPaBUIBHOCTHIO BBITTOJIHEHUS
JKcrepuMeHTa u coonmoaennem Th

V-9. Bnameth OCHOBHBIMH METOJAMU
HAy4YHOTO TIO3HAHUSI BEIIECTB M XHUMHYECKUX
SBJICHUI (mabmronenue, U3MEpPEHHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE); BJIAACTh
CHUCTEMOM 3HaHUHM O METOoAaxX HayYyHOTO MO3HAHUS
SIBJICHUI TIPUPO/IBI, HCIIOJIH3YEMBIX B
€CTECTBEHHBIX HAyKaX M YMEHUSIMU TNPUMEHSTbH
9TH 3HAHHUA pu AKCTIEPUMEHTAIEHOM
HCCIICIOBAHUU BCIICCTB W 11 OOBSCHEHUS
XUMUYECKHX SBJICHUM, HMEIOIUX MECTO B
MpUPOJE MPAKTUUYECKON NEeATEIbHOCTH 4YesIOBEKa
7 B ITOBCEHEBHOM JKM3HU.

1. Pemenue npakTUKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX U IKCIIEPUMEHTATBHBIX

3aJaHui
2. Texyumui KOHTpPOJIb 3a
MPaBUIBHOCTBIO BBITIIOJTHEHHS

OKCIIEPUMEHTOB W COOJIOJCHUEM
NpaBUJ TEXHUKH O€30MacHOCTH Ha
nmabopaTopHbIX padoTtax Ne 1-21.

3. IIpoBepka oTuera mo J1:aGOpaTOpHOU
paboTe U ycTHas 3aIIMTa pe3yibTaToB

JKCIIEPUMEHTOB.
4. IloaroroBka BBICTYILICHUS o
pe3ynbpTaTam HCCIIEN0BATENIbCKOM

paboTHI (pOEKTa).
5. 3ammra keiica.
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3HATh:
3-1. Bmamerr cucremonn xumuueckux | 1. YcrHbIi onpoc.
3HAHUM, KOTOpas BKJIOYAET: OCHOBOMOJAraronme | 2. XUMUYECKUN JUKTAHT.
MTOHATHS (XuMHYeCKuit AJIEMEHT, aTom, | 3. TectupoBanue.
JNIEKTpOHHast obosouka artoma, s-, p-, d- | 4. [IpakTKO-OpHUEHTHPOBAHHbIE
3JIEKTPOHHBIE OpPOUTAIM aTOMOB, UOH, MOJIEKYJa, | 3aJaHusl.
BAJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHD | S. [IpakTnueckue padotsl Nel-8
OKHCJICHUS, XUMHUYECKas CBs3b, MOJb, MOJISIpHas | 6. JlaGopaTtopHbie paboThr Nel-21
Macca, MOJSIPHBIA 00beM, YIIepOJHBIN CKemneT, | 7. Konrtposnbnas padota (1 cem.)
dbyHKIIMOHANbHAS TpyNma, pagukai, uzomepus, | 8. Dk3ameH (2 cem.)
U30MEpPBI, TOMOJIOTMUECKUH psil, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOA- W a30TcoepikKaline
COCIMHEHUs, OMOJIOTUYECKH aKTHBHBIC BEILECTBA
(YryieBozibl, JKHUpBI, O€IKHU), MOHOMEp, MOJUMED,
CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPHUCTAJUIMYECKAsi PEIeTKa, THUIIbI
XUMHUYECKHUX peakiuii (OKHCITUTENBHO-
BOCCTAaHOBUTENbHBIC, IK30- U IHAOTEPMHUUYECKUE,
peakuuu MOHHOTO oOMeHa), pacTBop,
JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAsT JUCCOLMALUS, OKUCIHUTED,
BOCCTaHOBUTEIIb, CKOPOCTh XUMHYECKON
peakuuy, XUMHYECKOE pPaBHOBECHUE), TEOPUU U
3aKOHbI  (TEOpHUsI ~ XMMHUYECKOTO  CTPOCHHSA
opranuueckux BemecTtB A.M.bytiepoBa, Teopus
ANEKTPOIUTUYECKOM JUCCOLIMAIINHY,
Ilepnonnueckuit 3akoH Jl.M.Menneneesa, 3aKoH
COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SA3bIK XUMHH.
3-2. CdopmupoBathb IIPEACTABIICHUSA: 0 1. Pemenue MPaKTUKO-
XUMHUYECKON COCTaBJISIIOLICH | ODUEHTHUPOBAHHBIX ~ TEOPETUYECKUX U
€CTECTBEHHOHAy4YHOW KapTUHbI MHUpa, POJH | SKCHEPUMEHTAIbHBIX 3aJaHUM.
XMMHUUA B TIO3HAHUW SBJICHUH TPUPOJIBI, B 2. TectupoBaHue
GOpMUPOBAaHUM  MBIIUIEHUS U KYJIbTYPHI 3. VYcrHbIi onpoc (cobecenoBaHue)
JUYHOCTH, €€ (YHKIMOHAIBHOW TI'PAaMOTHOCTH, 4. TlogrotoBka  MH(OPMALMOHHOIO
HEOOXOUMOM ISl pelIeHHs MPAKTUYECKUX 3a/1ad | COOOIIEHHS (10 JKEeTaHHIo).
U DKOJOTM4eCKHM OOOCHOBAHHOTO OTHOIIEHHUS K 5. Pemenue kelica.
CBOEMY 3[I0POBBIO U IIPUPOJIHOM cperie. 6. Ilpencrasnenue oTyera 0
IIPOBEJICHHONW HCCIIEI0BATEILCKON padoTe
(mpoexTe)

5. OCOBEHHOCTHU OCBOEHMA JUCHUII/IMHbI 1JIA
HUHBAJINI0B U JINL C O'PAHUYEHHBIMHU BO3SMOXKXHOCTAMU

OGyuenue
HEOOXOIUMOCTH
POrpaMMbl ~ C
MATAKTUYECKUX

37I0POBbS

JUI] C OrPAHMYEHHBIMU BO3MOXHOCTSIMU 3JI0pPOBbSI MpHU
OCYIIECTBIISIETCST HA OCHOBE aJalTUPOBAHHON  pabouei
UCIIOJIb30BAHUEM  CIELHAIBHBIX  METOJOB  OOyYeHHsS U
MaTEpUaIoB, COCTABJIEHHBIX C Y4YETOM  OCOOEHHOCTEU
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NCUXO(U3NUECKOTO PA3BUTHS, WHIAMBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSHUS
3JI0POBbsI TAKWX 00yUaromuxcs (00yJaromerocs).

B menmsx ocBoeHWs ydeOHOW MpOrpamMMbl TUCIUIUIMHBI HHBAIHIAMH U
JUIIAMU C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3710pOBbst Koemk obecrneunBaet:

JUIS MHBAJIMJIOB M JIMII C OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU 370POBBS 10
3pEHHUI0: pa3MENICHUE B JOCTYMHBIX I OOYJArONTUXCS, SBISIFOITUXCS CIICTIBIMU
WM CIa0OBUIAIIMMHU, MeECTaX HW B aJanTHPOBaHHOW (opMe CIpaBOYHOMN
uHPOpMAIIMM O paCIUCAaHWM Yy4YeOHBIX 3aHITHIA, MPHUCYTCTBHE ACCUCTEHTA,
OKa3bIBAIOIIETO oOyJarommemMycst HEOOXOANMYIO MTOMOIITb; BBIITYCK
aIbTePHATUBHBIX (POPMATOB METOJWYCCKUX MaTepUaioB (KPYHMHBIA MIPUPT WIH
aynuodaiinl);

JUIS MHBAJIMJIOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 370POBBS 10
CIyXy: HaJIJISKAITUMHU 3BYKOBBIMH CPEICTBAMU BOCTIPOM3BEICHIE HH(POPMAITIH;

JUIS WHBAJIWJIOB WM JIMII C OrPAHWYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBBS,
UMCIOINX  HApYIIEHWUS  OMOPHO-ABUTATEIIBHOTO  ammapara:  BO3MOYKHOCTH
OecTpenaTCTBEHHOTO JTOCTYIa 00yJaronuXxcsi B y4eOHbIE TIOMEIICHUS, TyaJIeTHBIC
KOMHATBI ¥ IPyTUe MIOMEIICHHS, a TAaKXKe MPeObIBAaHNE B YKa3aHHBIX TTOMEIICHHSIX.
O6pazoBanue 00y4aromuXcsi C OTPaHUYEHHBIMA BO3MOKHOCTSIMHU 3/I0POBBSI MOKET
OBITh OPraHM30BaHO KaK COBMECTHO C JPYIMMH OOYYaroIMMHKCS, TaK H B
OTJCIIBHBIX TPYIIaXxX WIA B OTJICIBHBIX OpraHU3aInsIX.
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