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1. IACIIOPT PABOYEM IPOI'PAMMBbI YYEBHOM JUCHUILINHBI
C00.02.02 Xumus

1.1. O0Js1acTh IPUMEHEHUs IPOTrPAMMBbI

[Iporpamma y4yeOHOW JUCUMIUIMHBI SIBJISIETCA 4YacThlo 00pa3oBaTENbHOMN
POrpamMMbl TOATOTOBKH CIELHMAIIMUCTOB CpeHEro 38eHa B cooTBeTcTBUM ¢ DI'OC
no cneuuanpHoctn CIIO  19.02.11 TexHosnorus mPOAYKTOB NUTAaHUS W3
pPacTUTENILHOTO  ChIpbsi, YKpynmHEHHas rpynna crnenuansHocTedn  19.00.00
ITpoMbIlIeHHAs KOOI U OMOTEXHOJIOTHH.

1.2. MecTo y4eOHO# TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHO MPOrPaMMbI:
JTUCHMIUIMHA BXOJAUT B  NPOQMIbHBIE JUCHUIUITMHBI  00IIeo0pa3oBaTeIbHOM
MIOATOTOBKH.

1.3. Hean u 3a7a4u y4eOHOH AUCUMILUIMHBI — TPeOOBAaHHMS K pe3yJbTaram
OCBOCHUSA Y4eOHOU AU CHUTIUHBI:

[ens mucuummnHbl «XUMHUS»: (HOPMUPOBAHUE Y CTYACHTOB XUMHUYECKOU
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa KaK OCHOBBI MPUHATHS
pELICHUH B JKU3HEHHBIX W IMPOM3BOJCTBEHHBIX CHUTYAIUAX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOIHOM CpeENE.

B pesynbTaTe ocBoeHUs y4eOHON AUCIUIUIMHBI 00YyYarOIIUiics JOHKEeH
YMeTh:

V-1 BBISABIISITh XapaKTEPHbIE MTPU3HAKHA U B3aUMOCBSI3b H3YUEHHBIX MOHITHUH,
MIPUMEHATh COOTBETCTBYIOIIHWE IIOHSATUA IPU ONUCAHUU CTPOECHUS W CBOWCTB
HEOPraHWUYECKNX W OPraHWYECKHWX BEIIECTB W HX IPEBPAIICHUN; BBISBISTH
B3aHMMOCBSI3b XMMWYECKUX 3HAHWW C MOHATHUSIMU W TPEACTABICHUSMHU APYTUX
€CTECTBCHHOHAYYHBIX IPEAMETOB;

y-2 HCTIOJIb30BATh HAUMEHOBAaHUS XUMUYECKUX COEJIMHEHUI
MEXKIYHAPOIHOTO COK03a TEOPETUUYECKON W MPUKIIAJIHOW XUMHUHM U TPUBHUAIbHbBIC
Ha3BaHMs BaXKHEHIMX BEIIECTB (ITWJIEH, AalleTWICH, TJHIEepUH, (EHO,
dbopmanbaerua, YKCyCHas KHUCJIOTa, TJWIMH, yrapHbli ra3, YIJICKUCIBIN Tas,
aMMUaK, TallleHas W3BEeCTh, HEraiieHass HW3BeCTb, NMUThEBas COJAa U JPYTHUX),
COCTaBJIATh (DOPMYJIBI HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB, YPAaBHEHMUS
XUMHUYECKUX PEAKIUH, OOBICHITH WX CMBICI;, TMOJATBEPXKAATh XapaKTepHBIC
XUMHYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTAMHU U
3alMCSIMUA YPABHEHUM XUMHUUYECKUX PEAKLINM;

V-3 ycraHaBiMBaTh MPUHAJICKHOCTh HM3YYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB K OMNPEIACICHHBIM KjaccaM W TpyIIaM COEIUHECHUH,
XapaKTEPU30BaTh UX COCTAB U BAXXHEUIIINE CBOMCTBA;

V-4 onpenensiTh BUAbI XUMUYECKHX CBs3ed (KOBaJEHTHas, HWOHHAsi,
METaJUTMYECKasi, BOJOPOJIHAS), THUIbI KPUCTAUNIMUYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIUPOBATh XUMUYECKUE PEAKIUU;

Y-5 mnpoBoauTh pacdeThl MO XUMHYECKUM (opMylaM U ypaBHEHHUSIM
XUMUYECKUX  pEakKUMid €  HCIOJIb30BaHUEM bu3nueckux  BETUYHH,



XapaKTepU3yIOIMINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl, OO0BeMa
(HOpMaJIbHBIE YCJIOBHS) ra30B, KOJIMYECTBA BELIECTBA; MCIOJIb30BATh CUCTEMHBIC
XUMUYECKUE 3HaHUS [UJIl MPUHATUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

VY-6 niaHupoBaTh U BBIMOJHITH XUMUYECKUI HKCIEPUMEHT (KaueCTBEHHBIC
peakIuu Ha KAaTHOHBbl W AHUOHBI, Ha (PYHKIIMOHAIbHBIC TPYMIbl OPraHUYECKUX
BEILIECTB, HA alIbJICTUIbI, KpaxMaJ, YKCYCHYIO KUCIIOTY; IIBETHBIC peaKIuu OEJIKOB;
MPOBOJAUTH PEAKIIMM HWOHHOTO OOMEHAa, OMNpeJessaTh Cpely BOJHBIX PAaCTBOPOB;
pemaTrh JKCIEpUMEHTAIbHBIE 3aJa4yd Ha paclO3HABAHUE HEOPraHWYECKUX U
OpraHMYECKUX BEIECTB) B COOTBETCTBUU C MpPaBUIAMH TEXHUKU O€30MaCHOCTU
py OOpaIllEeHHUU C BEIIECTBAMHU U JIa0OPAaTOPHBIM 000PYIOBAHUEM; MIPEACTABIISTh
pe3yibTaThl XMMHYECKOTO JKCIepUMEHTa B (GOpMe 3amuch  ypaBHEHUUH
COOTBETCTBYIOIIUX pEaKIuii U (QOpMyIHpOBaTH BHIBOJABI HAa OCHOBE OTHX
pE3yIbTaTOB;

V-7 aHanmu3upoBaTh XUMHUYECKYIO HMH(POPMAIHIO, TIOJY9aeMyl0 M3 Pa3HbBIX
MCTOYHUKOB (CPEACTB MAacCOBOM MH(pOpMaLuH, ceTb UHTEpHET U ipyrue);

V-8 cobmronath mpaBuiia JKOJIOTHYECKH 11€J1I€CO00PA3HOIr0 TMOBEJICHUS B
OBITY W TPYJIOBOW JEATEILHOCTH B IIEJSAX COXPAHEHUSI CBOETO 3J0POBbSI H
OKPY’KAIOIIEW NPUPOJHOU CPENbl; YUUTHIBATH OMACHOCTH BO3JCHCTBHS HA JKUBbBIC
OpraHu3Mbl OIPECICHHBIX BEIIECTB, NMOHUMAas CMBICI MOKa3aTels NpeacabHON
JIOITyCTUMOM KOHLIEHTPALINH;

V-9 Binanerb OCHOBHBIMH METOJAaMHM HAy4YHOTO TO3HAaHHUS BEMIECTB U
XUMUYECKHUX SBJIICHUHN (HAOJI0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJCITMPOBAHUE);
BJIQJICTh CUCTEMOM 3HAaHUM O METOJAX HAYYHOrO II03HAHUS SBJICHUW IPUPOJBI,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKaX W YMEHHSIMU HPUMEHSTh 3TU 3HAHHUS HpPU
HKCIEPUMEHTAILHOM HCCIEJOBAHUU BEIIECTB U VISl OOBSCHEHHS XMMHUYECKUX SIBJICHUH,
MMEIOINX MECTO B NPUPOAEC TMPAKTUYECKOW JCATEIbHOCTH YEJIOBEKA W B
MOBCEHEBHOM JKH3HHU;

V-10 npumeHsiTb 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAaX IO3HAHUS
BEIIECTB W XUMHUUYECKUX SBJICHUH JUisi OOydYarommxcsi C OTpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI;

V-11 ucnonb3oBarh pesibeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI.bpaiins
JUTSL 3aITUCH XUMUYECKUX (POPMYIT JIJIS CJICTIBIX U CTA0OBUASIINUX O0OYYArOITUXCS.

3HATh:

3-1 Biamerb CUCTEMOW XHWMHYECKHUX 3HAHUW, KOTOpas BKIIIOYACT:
OCHOBOTIOJIATaOIIMe IMOHATHS (XUMHYECKUH DJIEMEHT, aToM, >JCeKTPOHHAs
o0oyiouka aroma, S-, p-, d-3JEKTpOHHBIE OPOWUTATM aTOMOB, WOH, MOJIEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKUCIICHHS, XUMHUECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEM, YIIIEPOAHBIN CKENeT, PYHKITMOHATbHAS
rpynmna, pajuKan, HW30MEpHUs, HW30MEphbl, TOMOJIOTHYECKHH psa, TOMOJIOTH,
YIJIEBOJIOPO/BI, KHUCIOPOJ- M a30TCOJEpXKAIIUe COCIUHEHUS, OHOJOTHYECKHU
aKTUBHBIC BEIIeCTBa (YIJICBOIbI, )KHPHI, OCITKH ), MOHOMED, TIOJTUMED, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIDHBIE COCAMHCHHS, KPUCTA/UIMUECKas PEIIeTKa, THIIbI
XUMHYECKHUX peakiui (OKHCIUTEILHO-BOCCTAHOBUTEIIbHBIC, 9K30- "



OHAOTEPMUYECKHE, PpEaKIHH HWOHHOTO OOMEHa), pacTBOP, JJICKTPOJHTHI,
HEJJICKTPOJIUTHI, ANEKTPOJUTUYECKAS JIACCOLMALINS, OKHCJIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM peaklnh, XHUMHUYECKOE PaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPUS XHUMHYECKOIO CTPOCHMSI OpPTraHMYECKUX BEIECTB
A.M.bytiiepoBa, TeOpHUsl SICKTPOJIUTHYECKON JUCCOLUUALMU, TEPUOIUYECKUN
3akoH J[.Ml.MeHneneeBa, 3akOH COXpPAaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUU; (PAKTOJOTHUYECKHUE CBEJICHUS O CBOMCTBAxX, COCTARE,
MOJIydeHUH | O€30MacCHOM HCIOJIB30BAaHUM BAXKHEHIIUX HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOW NEATEILHOCTH YEJIOBEKA;

3-2 cdopmupoBaTh MPEACTABICHHUS: O MATEpUAIBLHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHUM INPUPOJBI; O MECTE U 3HAYEHUHU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAYK M €€ pPOJIM B OOCCIEYCHHH YCTONYHBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH TTPOOJIEM IKOJIOTUUECKOM, SJHEPTETUUECKON U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTHUU MEAMIIMHBI, CO3JAaHUN HOBBIX MATE€pPUAJIOB,
HOBBIX MCTOYHHUKOB SHEpIuy, B obecrieyeHU N pPalMOHAIBHOTO
MPUPOJIONIONB30BaHusl, B (OPMUPOBAHUKM MHPOBO33PEHUSI U OOIIEH KyIbTypbl
YeJIOBEKa, a TakKXKe HKOJIOIMYECKU OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY
310POBBIO U IPUPOIHOU CpELE.

OcBoeHue cojaepKaHus Y4eOHOW JHCIHMIUIMHBI «XUMHUS» OOCCIICUMBACT
JOCTHKCHHE CTYICHTAMU CIEAYIONINX PE3YIbTaTOB:

»  auunocmmle:

ICTETHYECKOr0 BOCTIUTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHpPY, BKIIOUAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyJa M OOIMIECTBEHHBIX OTHOIIICHUH.
(pu3n4ecKOro BOCIMTAHMS:

chOpMUPOBAHHOCTh  3JI0POBOTO W  0Oe3omacHOro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO;

TPYJA0BOT0 BOCTIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTEPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTHBHOW JESATEIILHOCTH TEXHOJOTUYECKOW W COIHMAIBLHOM
HATPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, INIAHUPOBATH M CaMOCTOSITEIIBHO
BBITIOJIHATH TAaKyIO JIESITEIbHOCTB;

MHTEPEC K Pa3indHbIM chepaM mpoPecCHOHATBHON JESTEIHHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiel mnpodeccuu U peaTu30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BaHWIO Ha
MPOTSKEHUU BCEU KU3HU;

IKOJIOTHYECKOTO BOCITUTAHMS

c(hOPMHPOBAHHOCTh JKOJIOTMYECKOW KYJBTYPhl, TTOHUMAaHHE BJIUSHUS
COIMAJTbHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, 0OCO3HaHUE TTI00ATBHOTO XapaKTepa SKOJIOTHIECKHUX MpooIiem;

IUTAHWPOBAHWE W OCYIIECTBICHHE JCUCTBUN B OKpPYXKAlOIICH cpele Ha
OCHOBE 3HAHUS IIeJIel YCTOMYNBOTO Pa3BUTHS YEJIOBEUECTRA;

AKTUBHOE HEIPUATHE JCUCTBUH, MPUHOCSIIUX BPE OKPYKAIOIIEH CPELE;




YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIC SKOJIOTHYCCKHE IOCIICICTBHUS
MPEANPUHUMAEMBIX JIEMCTBUH, IPEIOTBPAIIATh UX;

pacHIMpeHre OMbITa AEATETHHOCTH SKOJIOTUYECKON HATIPABICHHOCTH;
HEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B IMOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHKE SI3LIKOBOM M YHTATCIIBCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKTY JIFOJbMHU U IMO3HAHUS MUPA;

OCO3HAaHME IICHHOCTH HAyYHOU IEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISITH
MIPOCKTHYIO M UCCIIEI0BATEIBCKYIO JICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

> Memanpeomemuble:

OBJIa/IeHe YHUBEPCATbHBIMU YUeOHBIMHU MO3HABATEIbHBIMY 1€/ CTBUSIMHU:
Oazoevle 1o2uyecKue 0eucmeus.

CaMOCTOATENILHO  (OPMYJIMPOBAaTH M aKTyallM3UpPOBaTh  IpoOsIeMy,
paccMaTpHBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIICCTBCHHBIH TNpPH3HAK WM OCHOBAHUS IS CpPaBHCHUS,
KJ1accuuKanuu u 0000IIeHHS;

ONPENCNATh 1IN JEATEeIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HUX
JIOCTYKEHHUS,

BBISBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYHS B  paccMaTpHBAEMbBIX
SIBJIEHUSX

BHOCHTh KOPPEKTHBBI B  JICITCIBHOCTH, OIICHUBATh COOTBETCTBHUE
PE3yNbTATOB IEJISIM, OTICHUBATH PUCKHU MOCIIEICTBUMA JIEATEILHOCTH;

pa3BHUBaATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH JKU3HEHHBIX MTPOOJIEM;

0a306vle Uccied08amenbCkue 0elucmeus.

BJIAJETh HaBBIKAMU y4eOHO-HMCCIIeIOBATEIHCKOM " MTPOCKTHOM
NeSATETbHOCTH, HAaBBIKAMH pa3pelieHus PooIeMm;

CIOCOOHOCTh ¥ TOTOBHOCTB K CAMOCTOSTEIILHOMY ITOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3JIMUYHBIX METOO0B MO3HAHMS;

OBJIAJICHUE BHUJAMHU JICATCIHHOCTH IO IIOJYYEHHIO HOBOT'O 3HAHUS, €ro
WHTEpIIpeTalluk, TPeoOpa3oBaHUI0 M TPUMCHEHHIO B PA3IUYHBIX Yy4eOHBIX
CUTYyaIUsX, B TOM YHUCJIC TIPH CO3AaHUN YICOHBIX U COITMATILHBIX MPOSKTOR,;

dbopMupoBaHHEe HAYYHOTO THIA  MBIIUICHHUS, BJIaJCHUE  HAy4YHOU
TEPMHUHOJIOTHEH, KJIIOUCBBIMH TOHATHUSIMH U METOIAMHU;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
NESATETFHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISATh TPUIMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIH3WpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PCeIIeHUs, HaXOAWTh apryMEHTHI IS JTOKa3aTelIbCTBa
CBOMX YTBEP)KJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBATh TIOJIYYCHHBIC B XOJE€ PCIICHUS 3aJaddl Pe3yJIbTaThl,
KPUTHYECKHU OIIEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

pa3pabarpiBaTh TUIAH PEIISHUs] MPOOJIEMBI ¢ YUETOM aHAIM3a MMEIOUTUXCS

7



MaTepHAIbHBIX M HEMATEPUATIbHBIX PECYPCOB;

OCYIIECTBIISThH IICJICHANIPABICHHBIM MOWCK TEPEHOCa CPEJCTB M CIOCOOOB
JENUCTBUS B MPOGECCHOHAITBHYIO CPEy;

yYMETh TEPEHOCHUTHh 3HAHWS B TO3HABATEIBHYIO W MPAKTHYECKYIO 00JacTh
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJCH, ITPEIaraTh OpUTrHHAIBHBIC ITOAXObI U PEIICHHUS,

CTaBUTb MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJIbTEPHATUBHBIC PEIICHUS;

paboma ¢ uHpopmayuei:

BJIQ/ICTh HABBIKAMU TIOJTYUYCHUS HHPOPMAIMH U3 UICTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENLHO  OCYIIECTBJISATh  IOUCK,  aHajiu3, CUCTEMATU3alUI0 |
MHTEpHIpEeTanio HHGOPMAIMH PA3IUYHBIX BUJIOB U (OPM MpECTaBICHUS;

co37aBaTh TEKCThl B pPa3IWYHBIX (opmMaTax C ydYeTOM Ha3HAYCHUS
uHDOpMAIIMU W  TCJICBOW  ayJUTOpUU, BBIOMpass ONTUMAIbHYIO (Qopmy
MPE/ICTABIICHUS U BU3yaJIU3aINH;

OIICHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh WH(OpPMAITUHU, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIBHO-3THYECKUM HOPMaM;

WCIIOJIB30BaTh  CpPeACTBA HMHGPOPMANMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3allMOHHBIX
3alad ¢ COONIOAICHMEM TpeOOBaHWUN JPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
THTUEHBI, PECypCcOCOEpEKCHHs, TPABOBBIX M  OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€301aCHOCTH;

BIAJCTh  HABBIKAMM  pAacloO3HAaBaHUS W 3alIUTBl  WHQPOPMAIIUH,
nHOOPMAITMOHHON 0€30MaCHOCTH JINYHOCTH;

OBJIa/IeHIe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSIMM:
obuenue:

pa3BepHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIIOJIh30BAHHEM
SI3BIKOBBIX CPEJICTB;

COBMECMHAs 0esIMENbHOCHLb.

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIUBUYTBHON
paboThI;

NpPUHUMATh ICJIM  COBMECTHOM  JIEATEILHOCTH, OpPraHW30BBIBATH U
KOOPIAMHHUPOBATh JIEHCTBUS TIO €€ JOCTI)KCHHIO: COCTABJIATH IUIaH JEHCTBUM,
pacmpenensaTh pojid ¢ YYEeTOM MHEHHH YYacCTHHKOB, OOCYXKIAaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

KOOPJIMHUPOBaTh W  BBINOJHATH paboOTy B  YCIOBHUSX PEAIbHOTO,
BUPTYAJILHOT'O U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

OCYIIECTBIISTh TO3UTHBHOE CTPATETUYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIHsIX, TTPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM;
OBJIa/IeHIe€ YHUBEPCATbHBIMHU PEryJATHBHBIMU AeHCTBUSIMM:

CAMOOP2AHUZAYUSL:

CaMOCTOSATEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATCILHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JEATETBLHOCTH U KU3HCHHBIX CUTYaIIHSX;

CaMOCTOSITENILHO  COCTaBIATh IUIAH PEHICHWs TPOOJIEMbIl C  ydYeTOM




HMMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUM;

JaBaTh OLICHKY HOBBIM CHUTYaLlHsIM;

JieNiaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (HOPMUPOBAHHUIO M MPOSBICHUIO HIUPOKOW HSPYIULUU B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATHE CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb;

CAMOKOHMPOTb:

JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTb,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LIEIISAM;

BJaJeTh HABbIKAMU  [IO3HABAaTENbHOM  peQuieKCMM Kak  OCO3HaHMS
COBEPLIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HX PE3YyJIbTATOB H
OCHOBaHUI;

UCTIOJIb30BaTh MPUEMBI pedICKCUH ISl OIICHKU CUTYyalluH, BBIOOpA BEPHOTO
peneHns;

YMETh OLEHHMBATh PUCKHM M CBOEBPEMEHHO NPUHUMATHh PELICHHS IO HX
CHIKEHHIO;

npunamue cebs u Opy2ux arooel.

IPUHUMATh ce0sl, MIOHMMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apTYMEHTHI APYIUX JIFOAEH IPU aHAIIM3€E PE3yJIbTaTOB
NEATENbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JPYTUX JIOEH Ha OMINOKY;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP € TO3UIMH JPYroro 4eaoBeKa.

TeXHUK-TEeXHOJIOT TOJKEH 00J1a1aTh OOIKUMU KOMIETCHIIUSIMHU:

OK 01. Bsibupare cnocoObl pemieHus 3agad  MpodecCHOHATbHOM
JeATENbHOCTH IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. MHcnonp3oBaTh COBpPEMEHHBIE CpPEACTBA IIOMCKA, aHauu3a U
MHTEpHpEeTalud HHPOPMaLIUK, U HTHPOPMALIMOHHBIE TEXHOJIOTUU ISl BHITTOJIHEHHUS
3a/1a4 NpohecCUOHANBHOU EeATETbHOCTH.

OK 04. DddextrBHO B3aMMOJEHCTBOBaTh M pabOTaTh B KOJUJICKTHBE U
KOMaH/Ie.

OK 07. CopelicTBOBaTh COXPaHEHUIO OKpYXaroIien Cpebl,
pecypcocOepexeHnto, MPUMEHITh 3HaHUS 00 W3MEHEHWH KIIMMAaTa, MPUHIIUIIBI
OepeXJIMBOTO NPOU3BOACTBA, 3(PPEKTUBHO [EHCTBOBaThH B YpPE3BBIYAMHBIX
CUTYaLIMSIX.

1.4. PexomeHnayeMoe KOJIHYECTBO YACOB HA OCBOEHHME NMPOrpamMMmbl y4ueOHOM
AUCUMILIMHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatomerocs 180 yacos, B TOM yucIie:
o0si3aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku obyuaromierocs 150 dacos.



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUIIJINHBI

2.1. O0bem yueOHOI JTUCHUILIMHBI U BUAbI y4eOHOH PadoThI

Bun yue6Hoii padoThl

O0beM yacoB

MakcumajibHas yyeOHasi HAarpy3ka (Bcero) 180
Oo0s3aTesbHAsI Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 150
B TOM YHCIIE!
n1abopaTopHble pabOThI 46
NPAKTUYECKUE 3aHATHUS 16
KOHTPOJIbHBIE paOOTHI
KypcoBas paboTa (IpoeKT) (eciu npedycmompeno)
Koncynbranuum 12
CamocrosiTeibHasi padoTa o0yuyaromerocs (Bcero) 0
B TOM YHCJIE!
CaMOCTOSITEeNIbHAsI paboTa HaJl KypCOBOU paboToM (ITPOEKTOM) (eciu
npeoycmMompeno)
IIpoMexxkyTouyHas arrecranus 18

Hmozcosas ammecmayus 6 popme (ykazamv)

1 ceM. — kKoHTp. pad.,
2 CeM. - DK3aMeH
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2.2. TemaTu4deckuii IiIaH U cogep:xxanue ydeoOHou nucuunanabl COQ0.02.02 Xumus

HaumenoBanue
pa3aesioB U TeM

Conep:xaHue y4eOHOr0 MaTepuasia, JJadopaTopHbie padoThl M NPAKTHYECKUE 3aAHATHS,
caMoCToOsITe/IbHAasI padoTa o0yyalouuxcsi, KypcoBasi padora (poeKT) (eciu
npeoycmMompeHsi)

O0nLeM
4acoB

YpoBenb
OCBOEHMS

1

2

4

Pa3zpnen 1. OcHOBBI CTPOEHHS BelleCTBA

Tema 1.1. Crpoenne
aTOMOB XMMHYECKHX
3JIEMEHTOB "
npupoaa
XNMHUYECKOH CBSI3HU

Conep:xkaHue y4e0HOI0 MaTepuasa

CoBpeMeHHass  MOJENb  CTPOCHHMs  aToMa. OJEKTPOHHAas  KOHQUIypaluss  aToMa.
Knaccuukanuss XuMHUECKUX 3JIEMEHTOB (s-, p-, d-anemenTsl). M30TOmbl, OCHOBHOE U
BO30YXJICHHOE COCTOSIHME aroMma, THOpuau3amnus aTOMHBIX opOutanei. Pemenue
MPAKTUYECKHUX 33/IaHUil Ha COCTABIIEHHE IEKTPOHHO-Tpaduueckux (Hopmys 31eMeHToB 1-4
HIEPUOJOB.

BanenTtHble 3nekTpoHbl. BaneHTHOCTb. OIEKTpOHHas NPUPOJA XUMHUYECKOW CBS3H.
ONEeKTPOOTPULATEIBHOCTh. KOBaJIeHTHast CBsA3b, €€ Pa3HOBUAHOCTM U MEXAHWU3MBI
o0pa3zoBaHust (OOMEHHBINA M JTOHOPHO-AaKIENTOPHBIN). MloHHAs cBs3b. MeTayuinueckas CBsI3b.
Bognoponnas cBsa3b. Pemenue npakTuueckux 3aJaHuil Ha PacliO3HABAHUE TUIIOB XUMHUYECKUX
CBA3CH U MCIHOJB30BAaHUE XMMHMYECKOM CHMBOJIMKM UM Ha3BaHUM COCIUHEHUH 10
HOMEHKJIATYpPE MEXIyHApOJHOTO COK3a TEOPETUYECKOW U IPUKIAJAHON XUMUU H
TPUBUAIBHBIX HAa3BAHUHN JUIA COCTABIICHUS XUMUYECKUX (DOPMYJT IByXaTOMHBIX COCIHMHEHUI
(oxcuaoB, Cynb(pUIOB, TUAPUIOB U T.I1.) U APYTUX HEOPTaHUUECKUX COEIMHEHUN OTJEIIbHBIX
KJIACCOB.

1,2

Tema 1.2.
Iepuoauyeckuii
3aKOH M Ta0Jauna
JI.LA. MenneneeBa

Conep:kanue y4eOHOIr0 MaTepuaJia

[Tepuonnueckas cucrema xumuueckux 3iemMeHToB [[.M. MenneneeBa. @U3HUECKUI CMBICI
[Tepuonuueckoro 3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTHM M3MEHEHHUSI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX M CIOXKHBIX BEHIECTB B COOTBETCTBUU C
MOJIOKEHUEM XUMHUYECKOro 3iemeHTa B Ilepumonnueckoin cucreme. MUpPOBO33pEHUECKOE U
HayyHoe 3HaueHue Ilepuommueckoro 3akona J[.M. Mengeneea. Ilpornoser J[.U.
MengeneeBa. OTKpbITUE HOBBIX XMMHUYECKHMX 3JEMEHTOB. PemieHue MpakTHUKO-
OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI Ha XapaKTEepPU3ALMI0 XUMUYECKHX 3JIEMEHTOB
«Merannuyeckue / HeMETaNIMYECKUE CBOWCTBA, 3JEKTPOOTPUIATENILHOCTh U CPOACTBO K
3JIEKTPOHY XUMHUYECKHUX D3JIEMEHTOB B COOTBETCTBUE C HUX DJJIEKTPOHHBIM CTPOEHUEM U
MIOJIOKEHUEM B MIEPUOIMUYECKON cucTeMe XuMuieckux anemeHToB JI.M. MenneneeBay.

1,2

HpaKTuquKne 3aAHATHUHA

[Tpaktuueckas pabora 1 «CocraBieHue SJIEKTPOHHBIX ()OpPMyJ aTOMOB M HOHOB.

1,2
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XapakTepUCTHKa 3JIEMEHTa II0 ero InoyiokeHuro B [lepuoandeckoil cucreMe XMMHYECKUX
anemeHnToB .M. MenaeneeBay

Pa3znen 2. Xumuyeckue peaknuu

Tema 2.1. Tunewl
XHMHYECKUX
peakuuii

Conep:kaHue y4eOHOI0 MaTepHuaJia

Knaccupukanus v THUOBI XUMUYECKMX PpEaKLUUH C YYaCTHEM HEOPTaHWYECKUX BEIIECTB.
OCHOBHbIE KOJMYECTBEHHBIE 3aKOHbI B XUMHUHM M pacueTbl 10 (opMyjaM U ypaBHEHHSIM
XUMHUYECKHUX pPEaKIUil. 3aKOHbl COXPAHEHHWS MAacChl M SHEPruu. YPpaBHEHUS OKHCICHMSI-
BoccTaHoBIeHUA. CreneHb OkuciIeHUsA. OKHCIUTENIb M BOCCTAHOBUTENb. THIMYHBIC
HEOPraHMYECKUE OKUCIUTEIM U BOCCTAHOBUTENH. OKHUCINUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuuu B HPUPOJE, NMPOU3BOJICTBEHHBIX IPOLECCAX U JKU3HEACATEIbHOCTH OPraHHU3MOB.
OKHCANTENbHO-BOCCTAHOBUTEIbHBIN OTEHIIUA CPEJIBI.

IIpakTHyeckue 3aHATHSA

[Ipaktrueckas padora Ne 2. «CocrtaBnenue (HopMysl CIOXKHBIX BEIIECTB. BhrumcieHus mo
XUMHYECKUM (hopmymam»

CocraBieHne (QoOpMyIs CIIOKHBIX BeHIeCTB. PemieHnme 3ajad Ha pacyeT MacCOBOHM JOJH
(Macchl) XUMHUYECKOTO 3JIeMEeHTa (COeIWHEHUs) B MoJiekyne (cMecu). Mollb Kak eIMHHIIA
KOJM4ecTBa BelmecTBa. MomsapHas macca. 3akoH ABoraipo. MOoOJsIpHBIH 00BEM Ta30B.
OTHOcHUTENbHASI ITIOTHOCTh Ta30B. BRIUUCIICHUS 110 XUMUYECKUM (QopMyiam.
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[Ipaktrueckas padota Ne 3. «CocTaBiieHHE YpaBHEHUN XUMUYCCKUX PEAKITUI)

CocraBiieHNe ypaBHEHMH XUMHUYECKMX pEaKLUUid C Yy4acTHUEM IIPOCThIX M  CIIOKHBIX
HEOpPraHMYECKHUX BEIIECTB: OKCHJIOB METAJJIOB, HEMETAUIOB U aM(OTEPHBIX 3JEMEHTOB;
HEOPTraHMYECKUX KUCIOT, OCHOBAaHUN U aM()OTEPHBIX THAPOKCHUIIOB, HEOPTAaHUYECKUX COJICH,
xapaktepusyromux ux cBoucrBa. CocraBienue u  ypaBHuBanune OBP  merogom
ANEKTPOHHOTO Oananca. OnpeeneHue TUIa PeaKIIiH.

1,2

[TpakTrueckas padota Ne 4. « BerauciaeHus 10 XUMHYECKUM YPaBHEHHUSIM.

PacueT k0M4eCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BELUIECTB M NIPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOAYKTa PEAKLIUU COCIUHEHMS, €CIU OJIHO M3 BEUIECTB
JaHO B M30BITKE W/WIIM COAEPKUT NMpuMecu. Pacuer MaccoBoil niM 0O0bEMHOI 10JIM BBIXOAA
MPOAYKTa pEaKIUH COEIWHEHUS OT TEOPEeTUYECKH BO3MOXKHOro. Pacuer 00BbEeMHBIX
OTHOLLIEHUH ra30B.

1,2

Tema 2.2. Texnuka
0€30MacCHOCTH,
OCHOBHBIE TpaBHJIA
U mpueMsbl padoThl B
Jadoparopuu

JlabopaTopHble 3aHATHSA

JIaGoparopnas padota Nel «OcHOBBI 1TaOOPATOPHON TTPAKTUKN

I[TpaBuiia TEXHUKH O€30MACHOCTH MPH pabOTe B XUMHYECKOH JTa00paTOPUH U MIepBast IOMOIIb
MIPU HECYACTHBIX Ciy4asx. lIpaBuiia BBITOJIHEHUS M O(OPMIICHHS JaOOPATOPHBIX PaboT.
Xumuueckasi mocyna:  Kiaccuukanus, OCOOCHHOCTH ucmoib3oBanus. Ilocyma wu
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000pyI0BaHUE JUIsl KAUECTBEHHOT0 aHanu3a. MbIThE nocyapl. PeakTuBbl. OCHOBHBIEC TPUEMBI
paboTHI B 1ab0OpaTOpHH.

Tema 2.2. | CopepxxaHue y4eOHOI0 MaTepuaJia
DJIEKTPOJIMTHYECKAsA | Teopust 3JICKTPOIMTHYSCKON aucconuanuu. Peaknum wWOHHOrO oOmeHa. CocTaBlieHHE 1,2
AUCCOHALMS U | peakuuii HOHHOTO OOMEHa B MOJIEKYJISIPHOM ¥ HIOHHOM BHJIE.
HOHHBI 00MeH lunponu3 coneil. 3HaueHWe TUApPONM3a B OHOJOTHYECKMX OOMEHHBIX IpoLieccax.
[IpuMeHeHne riIpoan3a B IPOMBIIIIEHHOCTH.
JlaGopaTopHble 3aHATHSA
JlabopaTtopHas pabota Ne 2 «Peakiiuu noHHOTO OOMEeHa» 1,2
HccnenoBanue ycloBHH MpOTEKaHWs peaklMid MOHHOro oOMeHa /10 KOHIA (IpoBeAecHHE
peakuuii, COnpoBOXKIAIOIIMXCS BHINAJCHUEM OCaJKa, BbIIEJICHUEM Ia3000pa3HOT0 BEILECTBA
1 00pa3oBaHMEM MaJIOAMCCOLMUPOBAHHOTO coeanHeHus ). CocTaBieHne ypaBHEHUN peakiuit
B MOJIEKYJISIPHOM M HIOHHOM BHJIE.
JIaGopatopnas pabota Ne 3 «Peakuuu ruaposmsa conei» 1,2
UccnenoBanme cpempl pacTBOPOB  COJIEH, OOpa30OBaHHBIX CHUJIBHBIMH U CIaOBIMU
NPOTOJIMTAMH, U UX peaklil ¢ pacTBOpaMu Iejao4n U kapOoHata HaTpusi. CocraBieHue
peaKkuuii THIPOJIN3a COJIEH.
Pasnea 3. Knnernueckue 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEeKAHUSI XUMHYECKHX pPeaKIui
Tema 3.1. | Conep:kaHue y4eOHOI0 MaTepHuaJa
Kunernueckue Xumuueckue peakuuu. Kiaccupuranmus XUMHUYECKHX peakiuii: 1mo (a3oBOMYy COCTaBY 1,2
3aKOHOMEPHOCTH (roMOreHHBIE W TeTEepOreHHbIE), MO HCIOJB30BAHUIO KaTanu3aropa (KaTalUuTUYECKUue U
NPOTEeKaAHUsI HekaTanmuTHyeckue). CKOpOCTh peakiuH, €€ 3aBHCHMOCTh OT pa3iuyHBbIX (HaKTOpOB:
XHMHYECKHX MIPUPO/IBI PEarupyolnuX BEIIECTB, KOHIEHTPALMU pPEearupyroliuX BeIIeCTB (3aKOH AeHCTBUS
peakuuii Mmacc), TtemnepaTypsl (mpaBuio Baut-I'odda), muomaanm peakunoHHOW MOBEPXHOCTH,
HaMU4us KatanuzaTopa. Pojib kaTanm3atopoB B MPHUPOJAE U MPOMBIIIIEHHOM IMPOU3BOCTBE.
OHeprus akTUBALMU. AKTUBHUpPOBaHHBIM Komruiekc. Karanuzatopel u karanu3. Poib
KaTaJnu3aToOpOB B MPUPOJIE U MPOMBIIIIIEHHOM ITPOU3BO/ICTBE.
Pemenune  pacueTHbIX 3aJad  HAa ~ KMHETHMYECKHE  3aKOHOMEPHOCTH,  IPAKTHKO-
OpUEHTHPOBAHHBIX 3aJaHUl Ha aHanu3 (HaKTOPOB, BIHUAIOIIMX HA U3MEHEHHE CKOPOCTHU
XUMHYECKON pEaKIuu
JlaGopaTopHble 3aHATHSA
JlabopatopHnas pabora Ne4 «OmpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIUU  OT 1,2

KOHIIGHTpPAllUd PEearupyrommx BEHIECTB M TeMmmnepaTypbl». lccienoBaHue 3aBHCHMOCTU
CKOPOCTH pEakIMy OT KOHILIeHTpauuu. VccienoBanue 3aBUCHMOCTH CKOPOCTH pPEaKLUU OT
TEMIIEPaTyPBbl.
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Tema 3.2. | CopepxaHue y4eOHOI0 MaTepuaJia
Tepmoaunamuyeckn | Kiaccupukanus XWMHUYECKUX PpEAKIHMHA: IO TEIIOBOMY 3(dekTy (IK30TepMUYECKHE, 1,2
€  3aKOHOMEPHOCTH | SHIOTEPMHUECKHUE), M0 oOpaTUMOcTH (oOpaTtumble U HeoOpaTumble). TeroBbie PQeKTHI
NPOTEeKAHUSA XUMHUECKUX peakiuil. Tepmoxumuueckue ypaBHeHHs. PacueTsl TeroBoro sddekra
XUMHYECKHX peaKkiuu.
peaxkuuii. O6paruMocTh peakiuid. XUMHUYECKOE pPABHOBECHE W €ro CMEIIEHWE TOJ[ JICHCTBUEM
PasHoBecue pa3nuYHBIX (PaKTOPOB (KOHIICHTpAIMsl PEarcHTOB WM MPOIYKTOB PEAKIINH, JaBICHUE,
XHUMHYECKHX TeMIlepaTypa) JUisl CO3aHUs ONTUMANbHBIX YCIOBHM MPOTEKAHUS XMMHUYECKHUX IMPOLIECCOB.
peakuuit [punmun Jle-lllatense. BnusHue pa3nuyHbiX (AKTOPOB HA HM3MEHEHHE paBHOBECHUS
XUMHUYECKUX peakiuid. Posib cMeleHnsi paBHOBECHS B TEXHOJIOTMYECKHUX ITPoLieccax
JlabopaTopHble 3aHATHUS
Jlaboparopuasi padora Ne 5. «M3yueHue BIMSHUSA PA3NUYHBIX (PAKTOPOB Ha CMEILICHHE 1,2
paBHOBecus». PelieHne NpPakTUKO-OPUEHTUPOBAHHBIX HKCIEPUMEHTAJBHBIX 3aJaHUi Ha
M3Yy4YEHUE BIMSHUS U3MEHEHHsI KOHLIEHTPALlMU BEUIECTB, PEAKIIMK CPEeAbl U TEMIIEpaTypbl Ha
CMEILIEHUE XHUMHUYECKOro paBHOBecHs. CpaBHEHUE TMOIYYEHHBIX pPE3YyJbTaTOB C
TEOPETUYECKU IPOTrHO3UPYEMbIMU Ha ocHOBe npuHuuna Jle [larenpe.
Pasnen 4. /IlucnepcHbie cucTemMbl
Tema 4.1. | Copep:kanmne y4eOHOr0 MaTepuajia
JAucnepcHbie Hctunneie pacTBOpbl. PacTBOopenue kak Gpu3uko-xumMudeckui mpoiecc. PactBopsl. CriocoOsl 1,2
CHCTEMBI U (PAKTOPBI | IPUTOTOBIICHUSI PacTBOPOB. PacTBoprMocTh. MaccoBasi 10l pacTBOPEHHOTO BEIIECTBA.
HX YCTOHYMBOCTH Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 33Jay HA IMPUTOTOBIEHHE PAcCTBOPOB €
onpeneaéHHOM MaccOBOM JOJie pPacTBOPEHHOTO BELIECTBA, BBIUMCICHHWE KOHLIEHTpALUU
IIPUTOTOBJIEHHOTO PACTBOPA, a TAKXKE IOCIE CMEIIMBAHUS PACTBOPOB JIPYTUX KOHLEHTPALU.
JlucrepcHble CUCTEMBI, WX KJIAacCH(UKAIMS: KOJIOUIHBIE U TPYyOOJUCIIEPCHBIE CHUCTEMBI.
Knaccudukanmst nucrepcHbx cucrteM 1o coctaBy. CtpoeHue M (GakTOpbl yCTOMYHUBOCTH
JUCIIEPCHBIX CUCTEM. Pacno3HaBaHHe HMCTUHHBIX PACTBOPOB, KOJUIOMJIHBIX PAacTBOPOB U
rpyooaucnepcHbix cucreM. Crtpoenue Muuemibl. PaccenBaHue cBeTra HpH MPOXOKICHUH
CBETOBOTO ITyYKa 4epe3 ONTUYECKH HEOTHOPOAHYIO0 cpeny (3¢ ¢dexra Tunmas).
[IpenenbHO OMyCTUMBIE KOHUEHTPAMM M HMX HCIOJIB30BAHUE B OLIEHKE JKOJOTMYECKOH
6e3onacHocTy. Pa3pyiienue qucrepeHbIX CUCTEM.
Tema 4.2. | Conepkanue y4eOHOro MaTepuaJjia
Hccaenosanue JlabopaTopHble 3aHATHS
CBOIiCTB JlaboparopHass pabora Ne 6. «Texnuka paboThl Ha 1a0OPAaTOPHBIX SJIEKTPOHHBIX Becax 1,2
AUCTEPCHBIX CHCTEM | O0IIETO Ha3HAYCHUS)
IS UX | JTaboparopnast pabora Ne 7 «IIpuroromiaeHue pacTBopa ¢ ONPEASICHHOW MAcCOBOM JOJICH 1,2
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HICHTU(PHUKALUT

pacTBopeHHOro BemiecTBa. OmpenerneHne IUIOTHOCTU (KOHIICHTPAIlMM PaCTBOPEHHOTO
BEIIIECTBA) APEOMETPOMY.

Jlaboparopuast pabora Ne 8. «llomyueHWe IUCTEPCHBIX CHCTEM M UCCICIOBAHHE WX
cBOMCTBY. [lonydyeHue u n3ydeHne CBOMCTB JUCIIEPCHBIX CUCTEM Pa3HbIX BUIOB: CYCIICH3UH,
OMYJIbCUH, KOJUIOUJAHOTO pacTBOpa. CpaBHCHI/Ie CBOMCTB HCTHHHBIX U KOJIJIOMAHBIX
PacTBOPOB, BBISIBICHUE OCHOBHBIX Pa3IMIMid MKy HUMHU.

1,2

Pa3pnen 5. Ctpoenue u

CBOMCTBA HECOPraHMIE€CKUX BCUIECTB

Tema 5.1.
Knaccupuxaumus,
HOMEHKJIATYpa U
CTpoeHue
HEOPraHu4ecKux
BellleCTB

Copep:xanue yueOHOro MaTepuaJia

ArperatHble cocTosiHMsI BemlecTBa. COBpEMEHHBIE IPEACTABICHUS O CTPOCHUHM TBEPAbBIX,
KHUJIKUX M ra3oo0pa3Hbix BemiecTB. JKuakue kpuctamibl. Kpucramimueckue u amopdHble
BelIeCTBA. THUMbl KPUCTAJUIMUYECKUX pEIIeTOK (aTOMHas, MOJIEKyJsipHas, WOHHas,
MeTajuIndyeckas). 3aBUCUMOCTh (PU3MUYECKMX CBOMCTB BEIECTBA OT THUIA KPUCTATUYECKOM
pemeTku.  MeXMOJIEKYJIsIpHbIE  B3aUMOJCUCTBUA. [IpeamMer HeopraHWYecKol XWUMHH.
B3aumMocBs3p Heopranmdeckux BemniecTB. Kiaccudukanus HEOPraHWYeCKMX BELIECTB.
[IpocTsle U CIOXKHBIE BEIIECTBA.

OCHOBHBIE KJAacChl CIOXHBIX HEOPTaHUYECKUX BELIECTB (OKCHU[bI, TUAPOKCH]IBI, KHUCIOTHI,
conu). Homenknatypa u Ha3BaHHWE HEOPraHMYECKUX BEIIECTB MCXOJ M3 MX XUMHYECKON
(GopMyJBl MM COCTaBJICHHE XMMHUYECKOH (OpMyJbl MCXOJAS W3 Ha3BaHMS BEIIECTBA IO
MEKyHAPOAHON WY TPUBUAIBHOW HOMEHKIIATYPE.

Pemienne mnpakTHYeCKHX 3aJaHUN MO KJIAcCH(PUKAIMK, HOMEHKIAType U XUMHUYECKUM
¢bopMyllaM HEOPraHMYECKHX BEIIECTB pa3IUYHbIX KJIACCOB (Ha3bIBaThb U COCTaBIATH
(bopMysIBl XUMHUYECKUX BEILECTB, ONpPENeNATh NMPUHAUIEKHOCTh K Kiaccy). CocTaBiieHue
YpPaBHEHUH pEakUUid OKCHUIOB, OCHOBAaHUMW, COJIEH, WIIIOCTPUPYIOIIMX HX CBOWCTBA B
MOJIEKYJIIPHOM U HOHHOM BHJIE.

1,2

Tema 5.2. ®Pusuko-
XHMHYECKHe
CBOliCTBA
HEOPraHu4eCcKHX
BelleCcTB

Coaep:xaHue y4eOHOro MaTepuaJia

Metamnel. O0mue ¢u3nyeckue U XUMHYECKHE CBOMCTBa MeTauioB. CIOCOOBI MOYyYEeHUS
MeTaJUIOB. OiiekTposin3. CocTaBieHUWE YpaBHEHUH pEaKIMil 3JIEKTPOJIM3a pPacIjiaBOB H
pacTBOpOB coJieil. 3HaueHHE METAUIOB M HEMETANIOB B NPUPOAE U >KU3HEAEATEIbHOCTH
yesioBeKa U opraHu3MoB. Koppo3usi MeTaioB: BUbl KOPPO3UHU, CIIOCOOBI 3aIIUTHI METAIIOB
OT KOPPO3UHU.

CgoiictBa metauioB [ — III rpynn riaaBHBIX TOATPYII, UX OKCUIOB U OCHOBaHUU. CBOICTBA
OTJICTBHBIX METAJIOB TOOOYHBIX MOATPYIIIT: ME/Ib, IIMHK, XPOM, JKeJ1€30, HUKEIb, IIaTHHA.
Hemeramner. OOmme ¢u3nyeckue W XWMHUYECKHE CBONCTBA HEMETAJIOB. THIUYHBIC
cBorictBa MetauioB IY-YII rpynn. Krnaccupukanuss u HOMEHKIATypa COEIMHEHUI
HEMETAJLIOB.

12

1,2
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KpyroBopoThl OMOT€HHBIX IEMEHTOB B IPUPOJIe. XUMHUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB (OKCUIOB, TUIPOKCUIOB, KUCIIOT, COJEH U JIp.). 3aKOHOMEPHOCTHU
B M3MEHEHHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCAMHEHUM, BBICIIMX OKCHUJIOB U
TUJIPOKCH/IOB.

KonTponbHas pabota «O6mas xumusi. CBOMCTBa HEOPTAHHUECKUX COSIMHEHUIDY

JlaGopaTopHble 3aHATHSA

JlaboparopHast pabota Ne 9. V3ydeHue CBOWCTB METAIOB M HEMETAJIJIOB 1,2
JlaboparopHnasi pabota Nel(. ITomyuenue ampoTepHBIX OCHOBAaHUI Ha MpUMEpe THAPOKCHIA 1,2
LMHKa, aJloMuHus, Xpoma (3+) um wusyueHue ux csoictB. M3yuenne OBP cBoiicTB
coeMHEeHMH Xpoma (3+) u (6+)
JlabopaTtopHas pa6ota Ne 11 (Ha BeIOOD): 1,2
[IpakTHyeckoe MogyyeHHEe HEPacTBOPUMOIO OCHOBAaHHUS Ha IMpHUMEpe THMAPOKCHIA XKeje3a
(IIT) nmm ruapoxcuaa meau (II). M3ydyenue cBoiicTB coequuenuii xenesa (2+) u (3+).
[IpakTudeckoe moiydyeHHue CONMU (XJIOpHI, Cylb(daT) M BBIYUCICHHE MPOIEHTa BBIXOJA IO
CPaBHEHHUIO C TEOPETHUECKHUM.
Tema 5.3. | Conepxxanue y4eOHOr0 MaTepuaJia
IIpousBoacTBO OO61ue npeacTaBlieHuss O MPOMBIIIICHHBIX CIIOCO0aX MOMyYeHUs: XUMUYECKUX BELECTB (Ha 1,2
HEOPraHU4eCKuX pUMepe IPOU3BOJICTBA AMMHUAKa, CEPHOM KHCIIOTHI).
BemecTB. 3HaveHHMe | UepHas W 1BeTHas MeTaLtyprus. [IpakTudeckoe MpUMEHEHHE 3JICKTPOIH3a ISl MOTYICHUSI
H NpUMEHEHWE B | HICJIOYHBIX, MICJIOYHO3EMEIbHBIX METAIOB u amoMuHusa. CTEKII0 W CHIMKAaTHAas
OBITY u HA | TpOMBIIUIEHHOCTb. [Ipo0iemMa 0TX0/10B U MOOOYHBIX MPOAYKTOB.
NPOU3BOACTBE IpakTuyeckue 3aHATHSA
[TpakTrueckas padora Ne 5. Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aTaHUN 1,2
Ha CBOMCTBA U NIOJyYE€HUE HEOPraHUYECKUX BELIECTB.
Paznen 6. CTpoeHne u CBOWCTBA OPraHUYeCKUX BelleCTB
Tema 6.1. | Coneprxanue y4eOHOr0 MaTepuasia
Kaaccnduxkanus, [Ipenmer opranmdeckoil XUMHUH. B3auMMOCBS3b HEOPTAHUYECKUX M OPTaHMYECKUX BEIIECTB. 1,2
CTpoeHHe H | XUMHUYECKOE CTPOEHHE KaK MOPAJOK COEIMHEHHsS aTOMOB B MOJIEKYJE€ COTJIaCHO UX
HOMEHKJIATYpa BaJEHTHOCTH. OCHOBHBIE TMOJOXEHHUS TEOPUH XHUMHUYECKOTO CTPOCHHMS OPraHUYECKUX
OPraHuYecKux coennHeHnii  A.M. DbytnmepoBa. YriepoaHblii  CKElNET OPraHMYECKOM  MOJIEKYJIBI.
BelleCTB MonekynsipHble W CTPYKTYpHBIE (pa3BEepHYTHIE, COKpAIICHHbIE) XUMUYECKUE (HOPMYIIBIL.

3aBUCUMOCTH CBOWCTB BEIIECTB OT XUMUYECKOTO CTPOEHUSI MosieKys. M3oMepust u u3oMepsl
(cTpykTypHas, reomerpuueckas (IHc-TpaHc-u3omepus). KpaTHOCTP XUMHUYECKOW CBS3H.
[lonsite o ¢ynkumonanpHOM rpymnme. IlpuHnunbBl Ki1accuUKAMM  OPraHUYECKUX
coeMHEeHM. MexayHapoaHas HOMEHKIIATypa U NPUHLKIIBI HOMEHKJIATYPBhl OPraHU4eCKUX
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COE€IMHEHUN.
Pemenne 3amau  Ha BhIBeeHHE (OPMYNT OpraHUYECKMX BEIIECTB IO  JIAHHBIM
KOJIMUECTBEHHOI'O aHajIu3a.

IIpakTnyeckue 3aHATHS:

[Ipaktuyeckas padora Ne 6. HoMeHKnaTypa opraHu4ecKuX COeIMHEHUN OT/IENbHBIX KIacCOB
(HachlllICHHbIE, HEHACBILEHHbIE M apoMaTUYeCKHe YIJIEBOAOPOAbI, CHUPTHI, (EHOIbI,
aJIbJIETU/IbI, KETOHBI, KapOOHOBBIE KUCIOTH U Jip.) CocTaBlieHHE MOJHBIX M COKpAIlEHHBIX
CTPYKTYPHBIX ()OPMYJI OPraHMYECKHX BEIIECTB OTAEIbHBIX KJIACCOB, UCIIOJIB3Ys UX Ha3BaHMS
110 CUCTEMATUYECKON HOMEHKJIATYPE.

1,2

Tema 6.2. CBoiicTBa
OpPraHuYecKux
coeIHuHEeHU

Copep:xxanue yueOHOro MaTepuaJia

Tunel opranndyeckux peaknuil. PU3NKO-XMMHUYECKHE CBOWCTBA OPraHUYECKHUX COCIUHEHUN
OTIENbHBIX KJIacCOB (OCOOEHHOCTH KIJIACCH(PMKALMM W HOMEHKJIATypbl BHYTPH KJacca,
TOMOJIOTUYECKHI psl U o0masi ¢popMyra; uzoMepus; pu3nyeckue CBOMCTBA; XUMUYECKHE
CBOICTBA; CIIOCOOBI MOIYYCHHUS):

- IpeJieNIbHbIE YIJIeBOAOPObl. ['OpeHre MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHHUKOB TEIljIa B
MPOMBIIIICHHOCTH U ObITY. CBOWMCTBA MPUPOJHBIX YIIIEBOAOPOAOB, HAX0XKICHHE B MPHPOJIE
U IPUMEHEHHUE aJIKaHOB;

- HEeIpeJelbHbIE U apOMaTH4eCKUe yriaeBonopoasl. [lonuMepusanus 3TuiIeHa Kak OCHOBHOE
HalpaBJICHUE ero HCIIOJIb30BaHUS. I'openue aleTuiIeHa KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsl CBAPKU M PE3KH METAJLIOB;

- KHUCIIOpOJICOAEpKalllie COeTUHEHUs (CIUPTHI U MpocThie 3(Uphl, (HEHOIBI, aNbIErHIbl U
KETOHbI, KapOOHOBBIE KHCIOTBI M UX TNpoMU3BOAHBIE). IIpakTHueckoe NpUMEHEHUE
STWIEHIJIMKOJS, TiuiepuHa, ¢enona. [lpumeHenue Qopmanpaeruia, ameraibAeruia,
YKCYCHOH KHUCIIOThI. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHMCJIOT. Morolue cBOWCTBa
MbLJIa.

- a30TCo/IeprKalIlie COeAMHEHUs (AMUHBI U AaMUHOKHUCIIOTHI, OCJIKH).

CocraBneHne ypaBHEHUH  peakluid, XapaKTepU3yIOLIMe CBONCTBA  OpPraHUYeCKHX
coequHEeHM. PemieHune 3agad Ha pacueTsl IO XMMHUYECKUM YPaBHEHMSM C Y4YacTHEM
OpPraHMYECKUX BEIIECTB.

12

1,2

IIpakTH4yeckue 3aHATHSA

[Ipaktnueckass pabora Ne 7. CocraBieHWe ypaBHEHUW peakIUi, XapaKTepHU3YyHOIINX
XUMHYECKHUE CBOMCTBA OPraHUYECKUX COCTMHEHUN.

1,2

JlaGopaTopHble 3aHATHSA

JlaboparopHast pabora Nel2. HccrmenoBaHue OTAENBHBIX CBONCTB KHCIIOPOJICOAEPIKAIIUX
COEIMHEHNH (CIHUPTOB, aNbJETHA0B, KapOOHOBBIX KHCJIOT M HMX COJEH, aMHHOKHCIOT,

1,2
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TEIJIOBAs U XUMHUYECKas IeHATypaLus OelIKOB, cojel KapOOHOBBIX KHCIOT, aMUHOKHCIIOT)

Tema 6.3.

Conep:kanue y4eOHOIro MaTepuaJia

Oprannyeckne
BellecTBa B
JKM3HeIes TeJIbHOCTH
yeJioBeKa.
IIpousBoacreo U
NpUMeHeHue
OpPraHn4yecKux
BellecTB B
NPOMBILIVIEHHOCTH

buooprannueckue coenuHenusi. IlpuveHenne wu Ouosormyeckas poiib  YIIIEBOIOB.
OxucieHne yrieBoJIOB - UCTOYHHK PHEPTUU KHUBBIX opraHuzMoB. OOjacTu NpUMEHEHUs
amMuHOKUCIOT. [IpeBpamenust 6enkoB numy B opranusme. bronorndyeckue GyHKIMM OETKOB.
buonornueckue QyHkuuM >KkUpoB. Ponb opraHuueckod XHUMHH B pEIIEHUH MpodseM
nuieBoil  Oe3onmacHocTd. HykienHOBBIE KHCIOTHI: cocTaB H  crpoeHue. CTpoeHue
HykieoTuaoB. CocraB HykiaenHOBBIX kucioT (JIHK, PHK). Ponp HyKIEHHOBBIX KHCIIOT B
KHU3HEAESTEIbHOCTH OPraHU3MOB.

[Tpon3BOICTBO OpPraHUYECKUX BEIIECTB: IMPOU3BOJACTBO METaHOJa, MepepadoTka HeTH.
[TonusTHiieH Kak KPYNHOTOHHAXHBIA IPOAYKT XMMHYECKOrO IPOU3BOACTBA. IIpumenenue
stuneHa. [I[pou3BoCcTBO M NPUMEHEHUE KaydyKa U PE3UHBI.

CuHTEeTHYECKME M HCKYCCTBEHHBIE BOJIOKHA, HMX CTpOeHue, cBoicTBa. IlpakTuyeckoe
WCIIOJIb30BaHHUE BOJIOKOH.

CuHTeTHYECKHE IJICHKU: HW30JIALMS JUIsl NPOBOJOB, MEMOpPAHbBI JJIsi ONPECHEHMsI BOJBI,
3alUTHBIE TUJICHKA [JJIs aBTOMOOWIJIEH, TIUIACTBIpH, XHUpypruueckue TmoBs3ku. HoBeie
TEXHOJIOTUH J1aJbHEMNILIEro COBEPIIEHCTBOBAHNUS TOJMMEPHBIX MaTEPHAIIOB.

Ponp opranuyeckoil XMMHUM B pELIEHHUH MPOOJIeM BSHepreTudyeckoil 0Oe30macHOCTH, B
pa3BUTHUH MEAMIMHBI, CO3JaHUHN HOBBIX MaTEpUaIOB, HOBbIX HICTOYHUKOB SHEPTHUHU.

IlpakTH4yecKue 3aHATHSA

[IpakTuueckass padbora Ne 8. B3aumocBsi3p MeXIy KilaccaMd OPraHMYEeCKHX COEIUHEHHI.
OcCHOBHBIE IPOMBIIUIEHHBIE METO/IbI IPOU3BOICTBA OPraHUUYECKUX BEILIECTB

Pemenne nenovex npeBpalieHUii Ha TEHETUUECKYIO CBSI3b MEXJy KjacCcaMHM OpPraHWYecKUX
COEMHEHUI C COCTABJIECHUEM Ha3BaHUIl OPraHMYECKUX COECIUHEHWH M0 TPUBUAIBHON WIN
MEXKIYHAPOAHOM CHCTEMAaTHYECKOW HOMEHKIaType. Pemenue pacdeTHbIX 3amad 1o
YPaBHEHUSIM PEAKIMI C y4acCTUEM OPTaHUYECKUX BELLECTB

1,2

Pasznen 7. KauecTBeHH

bIC¢ PCAKIINH oﬁﬂapymemm HCOPraHMYE€CKMUX M OPraHU4YC€CKHUX BCIICCTB

Tema 7.1.

Conep:xaHue y4eOHOr0 MaTepuaJia

OoOHnapy:kenue
HEOPraHu4ecKuX
KATHOHOB U AHHOHOB

KayecTBeHHBIE XMMUYECKHE PEAKIMU, XapaKTEepHbIC AT OOHAPYKEHHsS HEOPraHWYECKHX
BelIeCTB (KaTHOHOB U aHHMOHOB). CocTaBiIeHNE YpaBHEHUH peakluii OOHApyeHHs KaTHOHOB
[—VI rpynn 1 aHHOHOB, B T.4. B MOJISKYJIIPHOW ¥ HOHHOU (hopmMax.

Peakiun oOHapy’keHHsI HEOPraHMYECKHX BEUIECTB B pPEaJIbHBIX OOBEKTaX OKpYXKaromiei
cpeapl. PeneHne 3KkceprMMEHTANIbHBIX 3a/1a4 Ha paclo3HaBaHHE HEOPTaHUYECKUX BELIECTB.

1,2

JlabopaTopHble 3aHATHS

JlaboparopHas pabota Ne 13 «AHaNUTUYECKUE PEAKIIMH KATUOHOB U aHUOHOBY.

1,2
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[IpoBeeHne KaueCTBEHHBIX PEAKLUI, UCIOIB3YEMBbIX JJIs1 OOHAPYKEHUS KaTUOHOB | rpymiisl
Ha TpuMepe kaTtuoHa ammoHwus, Il rpynmnel Ha npumepe Oapus, III rpynmel — amoMuHUS,
xene3a (II u II)., IV rpynnel — cBuHma u menu. Onucanue HAOMIOAAEMBIX SBICHUNA U
COCTABJICHME XMMHMUYECKUX peakuuil. [IpoBeeHne KaueCTBEHHBIX PEAKLUUN, HUCIIOJIb3YyEMBIX
U1 oOHApy>KeHUs] aHMOHOB: KapOoHara, ¢ocdara, cynbdara, cynbpura, xnopuaa, 6pomuna,
woauma u ap. Onucanre HaOII01aeMbIX SIBJICHUH M COCTABJICHUE XUMUYECKUX PEAKITUH.

Tema 7.2. | Copep:xanue y4eOHOro MaTepHaJa
Oo0Hnapy:xenue KayecTBeHHBIE XUMHUYECKUE PEAKIINU, XapaKTepHbIe A1 OOHAPYKEHUs OTAEIbHBIX KIaCCOB 1,2
OpPraHn4yecKux OpPTaHUYECKUX COeNWHEHMH: (eHona, aibJerujaoB, KpaxMmana, YKCYCHOH KHCIIOTHI,
BEIIECTB OTAEJbHBIX | aMUHOKUCIOT M Jp. JleHaTypauuss O€IKOB NpH HAarpeBaHUM, LBETHbIE peaKIUH OEJIKOB.
KJIACCOB ¢ | CocraBiieHnEe KauyeCTBEHHBIX pPEaKIUi 0OHAPY)KEHUSI OPraHUYECKUX COETUHEHUHN OTAEIbHBIX
HCII0JIb30BAaHHEM KJ1acCOB. Pemenne SKCIepuMEHTANIBHBIX 3374 Ha pacllO3HAaBAaHUE OPTaHUYECKUX BEIIECTB.
Ka4eCTBEHHbIX JlaGopaTopHble 3aHATHS
peaxuui JlaGopatopHast pabora Ne 14 «KauecTBeHHBIH aHaJIW3 OpPraHMYECKHX COEAMHEHUI IO 1,2
(YHKIIMOHATIBHBIM IpyIIam».
IIpoBeneHne KadyeCTBEHHBIX PEAKLMM, MCIOJIB3YEMBIX ISl PAacHO3HaBaHUS OPraHUYECKUX
BEIIECTB OTJENbHBIX KIACCOB M0 (YHKIMOHAIBHBIM IpyIaM (CBA3sIM): (eHoNa ¢ XJIOpUAOM
xenesa (I11), anpaernHON TPYIIBI U MHOTOATOMHBIX CIUPTOB ¢ Tuapokcuaom Meau (II) mpu
Pa3IMYHBIX YCJIOBUSAX Ha MPHUMEpE IIIOKO3bl, KAPOOHOBBIX KHUCIIOT, KETOHOB Ha IpUMEpE
¢pykro3sl  (peaktnB CenuBaHoOBa), OenkoB (OmypeToBasi, KCAHTONPOTEHMHOBAs MU
Cynp(rupuibHas peakuus), Ha Kpaxmain HogoM. OmnucaHue HaONIOaeMbIX SBICHUH U
COCTaBJICHUE XUMHUYECKUX PEAKLUH H/UITH CXEM.
Paznea 8. Xumusi B ObITY M IPOU3BOACTBEHHOI 1eSITeIbHOCTH YeJI0BEKAa
Tema 8.1. Xumusa B | Conep:kanue yueOHOro MaTepuaJa
ObITY M | DKojoruyeckas 0€30MacHOCTh TMOCEACTBUN OBITOBOM M MPOU3BOACTBEHHOM NEATEILHOCTH 1,2,3
NPOM3BOJCTBEHHOH | YeloBeKa, CBsI3aHHAsA C NMepepadOTKOM BEIIeCTB; MOMCK U aHAJIN3 XUMHUYECKON MHpOpMauu
AeATEeJIbHOCTH U3 Pa3IMYHBIX UCTOYHMKOB (HayyHas M y4eOHO-HaydHas JUTepaTypa, CpelicCTBa MacCOBOM
YyeJI0BeKa uHpopmanuu, cerb MHrepHer u apyrue). [lonroroBka HH(POPMAITMOHHBIX COOOIICHUH
(mpe3eHTaIuii) ¥ BRICTYIIJICHUE TIO BRIOPAHHOM TEME.
Tema 8.2. Xwumusa | XuMus NUIIEBBIX BEUIECTB M NHUTAHHUE 4YeJOBEeKa. Makpo- MU MUKPOKOMIIOHEHTHI IHIIH. 1,2,3

NUTAHUA U 3T0POBLE
YeJI0BECKa

[InmeBoit panuoH COBpPEMEHHOro 4esioBeka. OCHOBHBIE TPYyNIbl MHILEBBIX MPOIYKTOB.
OcHoBBI panroHanbHOTO nuTanud. [Iumesas nenHocts. Kanopuiinocts. [Ipumepst pacuera
KaJIOPUITHOCTH MPOAYKTA [0 €r0 XUMUYECKOMY COCTaBY.

Pemenwne keiica: CocraBieHre CyTOYHOTO COAIAHCHPOBAHHOTO PAIllMOHA MUTAHUS CTYICHTA
KOJUIEKA. 3aluTa Kenca.
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Pasnen 9. UccaenoBanue 1 XUMHYECKHI aHAJIHM3 00beKTOB OHOchephl

Tema 9.1.
XuMH4YecKHil aHAJIn3
npood BOAbI

Conep:kanue y4eOHOIro MaTepuaJia

Knaccudukarus npo0 BoIbI 10 BUIY M HA3HAYEHUIO, UCXOS M3 €€ XUMHUYECKOTO COCTaBa.
OpraHosienTHyecKkue CBOMCTBa (3amax, MPO3PAayHOCTh, ILIBETHOCTb, MYTHOCTH) BOJIBI.
Kucnornocts n menouynocts Boabl. pH cpeasl u MeToasl ee onpeneneHus. JKecTkocTs BOAbI
n Meronsl ee onpeneneHus. CylOIHOCTP METOJAa TUTPOBAHMA. BuABI KECTKOCTH BOJBI
(BpeMeHHass M mocTosiHHAsH). JKecTKOCTh BOABI KaK IPUYMHA BBIMAJEHUS OCAIKOB WIN
00pa3oBaHMs COJICOTIOKEHNH, UMEIOIIUX MECTO B OBITY M Ha MPOU3BO/ICTBE.

CoctaB coiielf, BBI3BIBAIOLUINX >KECTKOCTh BOJABl. XHMHUYECKHE IPOLECCHl, YCTPAHSIOIINE
KECTKOCTb BOJBL. YPABHEHMsS XMMHMUYECKHX pEaKLUUd, WUIIOCTPUPYIOIUX MPOLECCHI,
MIPOUCXOAAIIME IIPH YCTPAHEHUM JKECTKOCTU. YCTPAHEHHE BPEMEHHOM KECTKOCTHU
OBITOBBIMU M XUMHUYECKUMHU criocobamu. CriocoObl yCTpaHEHHs TOCTOSIHHOM AKECTKOCTH.
[TokazaTenu KayecTBa NUTHEBOM BOBI.

JlaGopaTopHble 3aHATHSA

HccnenoBanue XMMHUYECKOTO COCTaBa MPoOO BOJIBI.

JlabopartopHas pabota Ne 15 «OuncTka BOJbI OT 3arpsS3HEHUN.

Hcnonws3oBanne MeToq0B (UIBTPOBAHUS W aACOPOIMU ISl OTHEJICHUS 3arps3HEHU B
uccienyeMon mpode Boabl. BIOOp MeTofa OYMCTKU B 3aBUCUMOCTH OT BUIA 3arps3HEHMUS.
CpaBHenue 3P GheKTHBHOCTH Pa3IMYHbIX METOJOB OYUCTKH BOJIbI B Pa3HBIX YCIOBHUSIX.

1,2

JIaGopartopnas pad6ota Ne 16 «Omnpenenenue >k€CTKOCTH BOABI U CLIOCOOBI €€ YCTPAaHEHHUS».
Crioco0bl ycTpaHEeHHs BCEX BUAOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIEH KECTKOCTH.
Pemenne skcniepuMeHTaIbHON 3a7a4l HA BBISIBJICHUE BPEMEHHOM U MOCTOSIHHOM JKECTKOCTH
BOJBI.

1,2

JIaGoparopnas padora Ne 17 «MccnenoBanue oOpasia BOAbl HA HAIWYHE XJIOPHUI-HOHOB,
cynbdar-uonoB. Ompenenenne pH Boasl HMHIAWKATOPHOM OyMaroi M HHIMKATOPaMHU.
Omnpe/enenne Macchl CyXOro OCTaTKa 00pasiia BOJIbD.

1,2,3

Tema 9.2.
XUMHYeCKHUi
KOHTPOJIb KadyecTBa
ChIpbSi M NPOAYKTOB
NMUTAHUA

Conep:kanue y4eOHOIro MaTepuaJia

ITonsTne kadectBa mpoxykra. Meronsl koHTpois. Ilokasarenn kadectBa. HopmaruBHBIE
JOKYMEHTBI, PEerJIaMEHTUPYIOLIHE KauecTBO MUIIEBOIO ChIPbsl U MpOAyKTa. TpeboBaHUS K
MapKHUpPOBKE MPOAYKTA IIUTAHUS.

BemectBa, ¢anbcupunupyomume NOpOAyKThl MUTaHWS, M BELIECTBA, 3arps3HsIOIINE
NpoAyKThl nuTaHus. OmnpeneneHue 3arpsA3HIIOMMX XMUMHYECKHUX BEIIECTB B MPOIYKTax
IIUTaHMsl, ONPEJEICHUE BEUIECTB, HE 3asBJICHHBIX B COCTABE NPOAYKTOB IIUTAHMSI.

JlabopaTopHble 3aHATHUS

HccnegoBaHne XUMHYECKOI0 COCTaBa IIPOAYKTOB ITUTAHMA.

1,2
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JIaGoparopnast pabora Ne 18 «OmpeneneHue MaccoBOM 10U BOJBI U CYXHX BEIIECTB
PACTUTEIBHOTO CHIPhS WU MPOJYKTA (Ha BBIOOP)»

JlaGopatopnast padora Ne 19 «MccnemnoBaHue 3076l MUIIEBOTO MPOIYKTa HA 3arpsi3HEHHE
COJISIMH MEJIM M CBHHIIA»

1,2

JIaGoparopnast padora Ne 20 «MccnenoBanue MpoOIyKTOB MUTAHHS HA HAJIWYHE YTIJIEBOJIOB
(KkpaxmaJia, peIyIUPYIOIIUX CaXapoB) U OEITKOBY.

1,2,3

Tema 9.3.
HccaenoBanue
00bexTOB OHOchepbI

Coaep:xaHue y4eOHOro MaTepuaJia

Y4eOHo-Hccae10BaTEIbCKHII MPOEKT B 001acTH UccleqoBaHus 00beKToB Onocdepnl. O630p
TEM y‘-Ie6HO-I/ICCJ'I€)IOBaTCJ'II)CKI/IX IIPOCKTOB. AHFOpI/ITM BBIIIOJIHCHHA MIPOCKTA. OnpeneneHI/Ie
npoOeMbl HccneaoBanuss. MeToIbl TOMCKa, aHaIn3a 1 00padOTKH HHPOPMAIIMU O TIPOSKTE B
pa3nuuHbIX HcTOYHMKaX. OOOCHOBaHME aKTyalbHOCTH BbIOpaHHOW TeMbl. BrlsiBieHue
npoOieMsbl MccineoBaHus. Beioop 00beKTOB 1 MeTO0B HccienoBanus. [loctaHoBKa neneit u
3ama4y uccnenoBanus. OmnpeseneHue NpoAyKTa wuccienaoBanus. OIpeescHue 3TarnoB |
COCTaBJieHHMEe TulaHa wuccienoBanus. OOpaboTka JaHHBIX, aHaIM3 W OICHKAa UX
AOCTOBCPHOCTHU (BI)I'-II/ICJ'IGHI/IC CpCOHETO 3HAYCHUSA SKCIICPUMCHTAJIBHBIX JaHHBIX,
norpemHocTn). [lpeacTaBnenne pe3ynbTaToB SKCIEpUMEHTa B pa3auyHoi (hopme (Tabimia,
rpaduK, OTYET, TOKJIa/l, IPe3eHTalus).

1,2,3

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabora Ne 21. «VccnenoBanue mpemsioxkeHHOro o0bekTa orocdepsl (Boja,
MUILEBOE ChIPhE, MPOAYKT MUTAHHS HA BBIOOP) MO OJTHOMY ITOKA3aTEII0».

Hccnenyemblie mokazarenu: BIAKHOCTb, COAEpKaHUE CYXHUX BewecTB, pH, KauecTBEHHBIN
XMMUYECKHH COCTaB, MPHUCYTCTBUE HE3AsBICHHOTO KOMIIOHEHTa (Kpaxmaj, coja, HUTPATHI)
O6paboTka pe3ynabTaToB HcciaeaoBaHus. OlEHKa KauecTBa MCCIEyeMOTro 00beKTa, UCXOIs
13 Pe3yJIbTaTOB XUMHUYECKOTO aHATH3a)

3ammTa npoexkra: IIpencraBneHue pe3ynbTaTOB BBINOJHEHUS Y4eOHO-HCCIEI0BATEIbCKIX
IIPOEKTOB (BBICTYIJIEHUE C NIPE3ECHTALUEN).

KoncyabTanum

12

HpOMe)KyTO‘-IHaH aTrrecranmus

18

Bcero

180

Jist XapaKTepUCTUKU YPOBHSI OCBOCHHUS y4eOHOT0 MaTepralla HCIIOIb3YIOTCS CIeayone 0003HaueHus:
1. — 0O3HaKOMUTENbHBIN (Y3HaBaHHUE U3YUYEHHBIX O0BEKTOB, CBOMCTB);
2. — penpoayKTHUBHBIN (BBIIIOJIHEHUE IEATEIILHOCTH 110 00pasily, HHCTPYKLINHU, METOJUUYECKUM PEKOMEHIANUAM WK MO PYKOBOJICTBOM

MPENo1aBaTesis);

3.- HpOI[yKTI/IBHHﬁ (HJ'IaHI/IPOBaHI/IC H CaMOCTOATCIIbHOC BBIIIOJIHCHHUEC ACATCIBHOCTH, PCIHICHUC HpO6HCMHLIX, CUTYAallUOHHBIX 38.}13.‘{)
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3. YCJIOBUSA PEAIN3ALIMU TPOI'PAMMBI INCHUTIJIMHBI

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTepPUAJILHO-TEXHUYECKOMY
o0ecre4YeHHu o

Ayn.1206 KaOunet xumuun

VYuebnas mebens Ha 30 mocaoyHbIX MeCT, pabouee MeCTO MpernoiaBaTes, 10cKa
MeJIoBas TPEXCEKIMOHHAsA-11mT., mKkad KHWKHBIA OIT., TIOJKa HAaBECHAs 5 IIT.,
CTeHa WHOOPMAIMOHHBIN- [ IIT., IJIaKaTHHUIA-2IIT., TEPUOAUYECKas CHCTEMa
XUMHUYECKUX DJIEMEHTOB, Ta0JIMIla PAaCTBOPUMOCTH, pa3lIaTOUYHBIA Marepuan C
KOHCIIEKTaMH JCKIUH, TabnuIamMH, WLTIOCTPALIUSMH, dbopmynamu,
WHCTPYKIIMOHHBIE KapThl MPAKTUYECKUX U JIaOOPATOPHBIX 3aHATUN, MaTepUaIIbI
TEKYIIEro KOHTPOJS, METOJUYECKHE PEKOMEHJAIMM [0 PEeIIeHUI0 3ajad.
Kommerotep mpemomaBatenss  Pentium  E5300; Ilpoektop SANYO ¢
MIPOCKITMOHHBIM dKpaHoM Media;

Ayn.1204 JIaGopaTtopusi XUMUHA

OOopynoBaHue U Marepuasbl: JUCTHILIATOP, JIAOOPATOPHBIE MOMKH ISl MBIThS
MOCY/Ibl, AHAJUTUYECKUE BEChl, TEXHOXMMHUYECKHE BECHI, CYIIMUJbHBIN MIKaQ,
MydenbHas Meyb, IUIMTKA DSJIEKTPUYECKUEe, BOJSHbIE OaHW, pePpakTOMETpHI,
CHEKTPOPOTOMETPHI, dboTodrneKTpoKOIOpUMETP,  pH-METphl,  3IEKTPOJbI
KOMOMHHMPOBAHHbIE, BUCKO3UMETPBI, TEPMOMETPBI, JEHCUMETpPbI, IITATUBBI
ByH3eHa ¢ 3axumamu, IITaTUBBI I MMUIIETOK MEPHBIX, MITATUBbI JJIs1 IPOOUPOK,
npoOHpKOepKaTeNH, TUIAHIIETKN JUIsl KalelbHOr0 aHajin3a, IpOOKU PEe3UHOBBIE,
IUIACTUKOBBIE, METAJUINYECKUE CETKHU, MPUOOPHI sl OJIYUYEHHS Ta30B, (PUIBTPHI,
WHJUKAaTOpHas OyMara, pe3sMHOBBIC TPYIIH, IIMATENH, JOXKEIKH (HaphopoBbIe s
COKUTaHHsSI BEIIECTB, MHUKPOCKOIIbI, CTEKJa IOKPOBHBIC, TPYOKH CTEKJISIHHBIC,
PE3MHOBBIE NUIAHTY, MAKET XpoMaTorpaduyeckoi KoJioHKH. CToJ1 1abopaTOpHbIN-
12 mwit., BeITSKKA 2 WIT., TyMOa 20 mrT., mKad st JOKYMEHTAalUU U 000pyAOBaHUs
5 wT., 10CKa MenoBasi TPEXCEKIMOHHAsA- | 1IT.

3.2. UudopmannonHoe odecrieueHre 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, HHTepHeT-pecypcosB,
JAOIOJHHUTEJbHOM JIUTePaTyphbl

KnurootecneueHHocTn
bubaunorpaguueckoe onncanue u3IaHNs OcHoBHasn/ KoI-B0.5K3
(aBTOp, 3ar/1aBHE, BU/I, MECTO H 'O/l U3IAHUS, | JONOJHUTEIbHASA T DekTpoHHbIE
KoJIL.CTp.) JuTeparypa B Ouou. pecypcel
CIIoIY
["a6puensn, O. C. OCH https://
Xumust. 10 kmacc (6a30BbIi ypOBEHB) : Y4EOHUK Znanium.ru/
/ O. C. I'abpuensH. - 10-e u3., crep. - Mocksa : catalog/
WznarensctBo "[Ipocemenue”, 2024. - 129 c. product/
2157258
["a6puensu, O. C. OCH
Xumus. 11 knacc (0a30BbIN YPOBEHB) : YICOHHK https://
/ O. C. T'abpuensH. - 9-¢ u3., CTCpEOTHITHOE - znanium.ru/
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https://znanium.ru/catalog/product/2157262
https://znanium.ru/catalog/product/2157262
https://znanium.ru/catalog/product/2157258
https://znanium.ru/catalog/product/2157258
https://znanium.ru/catalog/product/2157258

Mocksa : M3narensctBo "IIpocBemenue”, 2024. catalog/
- 128 c. product/
2157262

I'munka, H. JI. OCH https://
OO6mas Xxumust : y9eOHUK I CPETHETO urait.ru/

podeCCHOHAIBHOTO 00pa3oBaHus / bcode/569091

H. JI. I'nunka ; nox pepaxuueit B. A. ITonkosa,

A. B. babkoBa. — 20-e uzn., nepepad. u 1om. —

Mocksa : M3natensctBo FOpaiit, 2025. —

717 c. — (IlpodeccronanbHOE 0Opa3oBaHUE).

Huxonsckuii, A. B. hifelst https://

XuMHuS : y9eOHUK U MMPAKTHKYM IS urait.ru/

CIIO / Hukonbckwii A. b., CyBopos A. B. - bcode/562271

2-e u3M., ep. u gom. - Mocksa : FOpaiir, 2025 -

507 c. - (ITpodheccrnonansHOE 00pa3OBaHUE).

3aitnes, O. C. https://

Xumust. JIabopaTopHBI MPAKTUKYM B COOPHUK [TOTI urait.ru/

3amay : yueoHoe mocooue ms CIIO / 3aiimer O. bcode/562277

C. - Mockga : FOpaiit, 2025 - 202 c. -

(ITpodeccronanpHOE 0OOpa30BaHKE).

Tynukun, E. U. O https://
OOw1ast 1 HeOpraHuyecKkast XUMHs : y4eOHUK urait.ru/

JUTSL CPEIHETO MPOo(eccrOHaIbHOTO bcode/533954

obpazoBanus / E. . Tynukun. — 2-e u3n.,

uctp. u 1on. — Mocksa : 3narenscTBo

FOpaiit, 2025. — 419 c. — (IIpodeccuonanbHoe

o0pa3zoBaHue)

Maptsinosa, T. B. on https://

XUMUS : y4eOHHUK U MPAKTUKYM JIJIst urait.ru/

CIIO / MapteiaoBa T. B., Apramonosa 1. B., bcode/560792

I'ogynos E. b. ; mox o6m1. pea. MapteiHoBoii T.

B. - 2-e u3a., ucnp. u jom. -

Mockaa : FOpaiit, 2025 - 368 c. -

(ITpodeccronanpaOe 00pa3oBaHue).

Jlebenes, 10. A. on https://

Xumus : yaeonuk i CI1O / JIebenes 1O. A., urait.ru/

danees I'. H., ['omy6eB A. M., lllanosan B. H. ; bcode/537876

non obm. pex. @aneesa . H. - 2-e uzn., mep. u

norn. - Mocksa : FOpaiit, 2024 - 431 c. -

(ITpodeccronanpaOE 0Opa3oBaHKe).

Jlebenes, 10. A. non https://

Xumus. 3ajauHuK : yueOHoe mocoOue s urait.ru/

CIIO / mox o6mr. pen. @aneesa I'. H. bcode/561902

- Mocksa : FOpaiit, 2025 - 238 c. -

(ITpodeccronanbHOE 0OOpa3OBaHKE).

Oneiinnkos, H. H. ITOII https://

Xumusi. ATTOPUTMBI PEIICHHS 3a]1a9 U urait.ru/

TECTHI : yueOHOe 1mocodue ast bcode/562542

CIIO / OneitnukoB H. H., MypasbeBa I'. I1. - 3-¢

U3J1., UCIIp. U Jo1. - Mocksa : FOpaiit, 2025-249

c. - (ITpodeccnonanpbHOE 0Opa3oBaHUE).
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https://urait.ru/bcode/562542
https://urait.ru/bcode/562542
https://urait.ru/bcode/562542
https://urait.ru/bcode/561902
https://urait.ru/bcode/561902
https://urait.ru/bcode/561902
https://urait.ru/bcode/537876
https://urait.ru/bcode/537876
https://urait.ru/bcode/537876
https://urait.ru/bcode/560792
https://urait.ru/bcode/560792
https://urait.ru/bcode/560792
https://urait.ru/bcode/533954
https://urait.ru/bcode/533954
https://urait.ru/bcode/533954
https://urait.ru/bcode/562277
https://urait.ru/bcode/562277
https://urait.ru/bcode/562277
https://urait.ru/bcode/562271
https://urait.ru/bcode/562271
https://urait.ru/bcode/562271
https://urait.ru/bcode/569091
https://urait.ru/bcode/569091
https://urait.ru/bcode/569091
https://znanium.ru/catalog/product/2157262
https://znanium.ru/catalog/product/2157262

4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHUSI YYEFHOM
JANCIHUIIJINHBI

KonTposib H omeHka pe3yJbTaTOB OCBOCHUS Y4YE€OHOM  JUCHUIUIAHBI

OCYUIECTBIISIETCS MpENnoAaBaTeleM B IMpoOlecce MPOBEACHUS MPAKTHUYECKUX

3aHATAA U J1aOOpaTOpHBIX PadoT, a TaKXe€ BBIITOJIHCHUS

TECTUPOBAHUS,

00y4YaromMUMUCS UHIUBUAYAJIBHBIX 3aJIaHUH, UCCIIC0BaHUM.

Pe3yabTarsl 00yyeHus
(0CBOEHHbIE YMEHUsI, YCBOEHHbIE 3HAHMS)

@opMbI U METO/IbI KOHTPOJISI i OLIEeHKH
pe3yJabTaToB 00y4eHHusI

V-1. BbIBIATH XapaKTepHbIE NMPU3HAKH U
B3aWMOCBSI3b W3YYEHHBIX MOHATUH, NPUMEHSTH
COOTBETCTBYIOIIME TOHATHA MpPU  OMHMCAHUM
CTPOEHUSI U  CBOWCTB HEOPraHUYECKUX W
OpPraHMYECKHUX BEIIECTB M MX IpEeBpalleHHii;
BBISIBJISITH B3aMMOCBSI3b XHMHUYECKUX 3HAHHUHM C

1. YcTHbIl onpoc (cobecenoBaHue)

2. TectupoBanue

3. [TpakTHKO-OpUEHTHPOBAHHBIE
3a/laHus

4. CobecennoBanre 1O pe3yjbTaTamMm

nmaboparopHbIx padboT Ne 1-21

MOHATUSAMH W TPEACTAaBICHUSIMH  JIPYTuXx | S. [TpakTiueckue padboTsl Ne 1-8
€CTECTBEHHOHAYUYHBIX MPEIMETOB 6. KonTponbhast padota (1 cem.)

V-2. Hcnonb3oBars HauMeHoBaHus | 1. YcrHblii onpoc
XAMHYECKUX  COCAUHEHHM  MEXIYHapOJIHOro | 2. TectupoBanue
COI03a TEOPETHUYECKON M HMPHUKIAJHOM XumuHu U | 3. [IpakTHKO-OpUEHTUPOBAHHbBIE
TPUBHAJIbHbIE Ha3BaHUS BAXKHEHIIMX BELIECTB | TCOPETUUECKUE M  AKCIEPUMEHTAIbHBIX
(aTHNIEH, alleTUJIEH, [JIMLIEPYH, ¢denon, | 3amaHuit
dbopManbaerua, yKCyCHas KUCJIOTa, [JIHMIMH, | 4. IIpoBepka OTYETOB 1o

yrapHbIi ra3, yriekucibli ra3, aMMHuak, rameHast
U3BECTb, HEraiieHasi M3BECTb, IMUThEBas coja U
JPYTUX), COCTABIATh (POPMYJIBI HEOPTaHUYECKUX
u OpraHUYECKUX BELIECTB, ypaBHEHUs
XUMUYECKUX pPEaKUUH, OOBICHATH HX CMBICI;

MPAaKTUYECKUM paboTam
5. IIpoBepka

nabopaTopHbIM paboTam.
6. CobecenoBanre 1O JIOMYCKYy K
na0opaTOpHBIM paboTaM U YCTHas 3alUTa

OTYCTOB I10

MOATBEPKIATh XapaKTepHbIE xumudeckue | e€ pe3ynbratoB (Ne 1 —20)
CBOICTBa BELIECTB COOTBETCTBYIOIIIUMH | 7. Kontponbhas padora (1 cem.)
OKCIEPUMEHTaMU M 3allUCAMU  YpaBHEHHH
XUMHUYECKUX PEaKLU

V-3. VcraHaBnmuBaTh NPHUHAIIEKHOCTH | 1. VYceTHBII onpoc
W3YYEHHBIX HEOPraHWYECKUX M OpraHu4yecKux | 2. TectupoBanue
BELIECTB K ONPEJEJICHHbIM KjlaccaM M rpynmam | 3. [TpakTHKO-OpUEHTUPOBAHHBIE
COCIMHEHUI, XapakTepHU30BaTb HX COCTaB M | TEOPETHUECKUE 3aJaHUs
BaXKHEHIINE CBOMCTBA 4. [IpakTuueckue pabotst Nel-8

S. JlaGopatopusie paboTsl Ne 2-3, 9 —
14, 16.

6. KonTponbHast pabota (1 cem.)
V-4. Onpenenarb BUIbl XUMHYECKUX | 1. YcrHbIi onpoc
CBsi3el (KOBaJICHTHAs, MOHHAs, MeTajindyeckas, | 2. TectupoBanue
BOJIOPO/HAS), THIBl KPUCTALUTMYECKUX PEIeToK | 3. [TpakTUKO-OpHUEHTUPOBAHHBIC

BEILIECTB; KIIAaCCU(PUITPOBATH

peaKiuu

XUMHUYCCKUC

TEOPETUYECKHUE 3aTaHUS
. [TpakTuueckue padotsl Ne 1, 5.
. KonTponpHast padota (1 cem.)

V-5. [IpoBOaUTh pacyeThl MO XMMUYECKUM
dbopMysiaM U YpaBHEHHSIM XUMHUYECKHX PEaAKIIHA
C  UCHOJBb30BaHUEM  (UBMYECKUX  BEJIUYHH,
XapaKTEePHU3YIOUIMX BEIIECTBA C KOJUYECTBEHHOM

. VYcTHbIN onipoc

. TectupoBanue

. [TpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus

W = A
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CTOPOHBI: MacChl, 00beMa (HOpMaTbHBIE YCIOBUS)

4. [Ipaktuueckue padbots Ne 2,4,5,6

ra3oB, KOJMYECTBA BENIECTBA; MCIIOIL30BaTh | S. JlabopaTtopnbie paboTer Ne 4, 6-7,
CHUCTEMHbIE XUMHUYECKHUE 3HaHusd ans npunarus | 11, 17,18, 21.

perieHnii B KOHKPETHBIX JKMU3HEHHBIX CUTYyaIusx, | 6. Kontponbnas padora (1 cem.).
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM 7. DK3aMeH (2 ceM.)

V-6. IlnanupoBaTh ¥  BBINOJHATH | 1. CobecenoBanue 10 JIONMYCKYy K
XUMHYECKUNA  JKCIIEPUMEHT  (KA4eCTBEHHBIC | BHIMOJHEHUIO TaOOPATOPHBIX paboT
peakuuu Ha KaTHUOHBI u aQHUOHBI, | 2. JlaGopaTopubie paboTer  Ne 1-21,
(GyHKIIMOHATILHBIC TPYIIIbI OPraHWYECKUX | MPAKTUYECKasi 4YacTh HCCIEA0BATEIbCKUX
COeJIMHEHU N JeHaTypauus 0enKoB npu | pabot
HarpeBaHWW, [BETHbIE  peakuuu  Oenkos; | 3. Texymun KOHTPOJIb 3a
MIPOBOUTH peakuuu MOHHOTO oOMeHa, | MPaBUJIbBHOCTHIO BBITIOJTHEHUS

ONpEENATh CpeAy BOJHBIX PacTBOPOB, peLIaTh
SKCIIEPUMEHTAJIbHbIE 33/1a4yd Ha pacro3HaBaHHE
HEOPraHMYECKUX W OpPraHMYECKHUX BEILECTB) B
COOTBETCTBUU c MpaBUJIaMu TEXHUKHU
0e30macHOCTH MpHU OOpalleHNH C BEUIECTBAMHU U
71ab0paToOpHBIM  000PYIOBaHHEM; IPEACTABIATh
pe3ysbTaThl  XMMHUYECKOTO  AIKCIEPUMEHTa B
dopMe 3amMcu ypaBHEHHMH COOTBETCTBYIOLIUX
peakimii 1 (GOpPMYIHPOBaTH BHIBOJBI HAa OCHOBE
ATHX PE3yJIbTaTOB

IKCIIEPUMEHTOB M COOJIFOJICHUEM TMPaBUII
TEXHHUKHU 0€30M1aCHOCTH.

4. IIpoBepka oT4eTa o
nabopatopHoii paboTe W yCTHasl 3aluTa
PE3yJIbTaTOB 3KCIIEPUMEHTOB.

5. [IpencraBnenue pe3yJIbTaTOB
HCCIIeIOBATEIILCKON paboTHI (IIPOEKTA).

V-7 AHanu3upoBath XUMHUYECKYIO
uHpopManMIO,  TONyYaeMyld M3 pa3HBIX
UCTOYHUKOB (CPEJCTB MaccoBOW HH(OpMAIUH,
ceTb MHTEpHET U apyTHE)

1. Brmonuenue
OPHUEHTHPOBAHHBIX 3aIaHHH.

MIPaKTHKO-

2. JlaGopatopubie paboTel Nel-21.

3. TloaroroBka MH(GOPMaIIMOHHBIX
COOOILIEHUH.

4. Pemenue keiica.

S. Iloaroroska BBICTYIUICHUS 1o

pe3ysibTaTaM MCCICI0OBAHNMAA.

V-8. ColmrogaTe mpaBMiia SKOJOTUYECKU
11eJ1ecO00pa3HOro MoBeieHus B ObITY U TPYA0BOH
JEATEIPHOCTH B LEJIAX COXPAaHEHHsS CBOETO
3I0pPOBbSl M OKpY’KaloLEH NPUPOJHONW CpPEIbl;
YUUTBIBATH OIIACHOCTH BOS}IeI\/’ICTBI/IH Ha JXXUBBIC
OpraHU3MBbl ONPEJEIICHHBIX BELIECTB, MOHMMAs
CMBICJI ITOKa3aTeslsl MpPEeAeNIbHON JIOIyCTUMOM

1. Ycrpiii ompoc (cobecemoBaHue IO
JOTIYCKY K JIabopaTOpHBIM paboTam)

. TectupoBaHue.

[IpakTHKO-OpHUEHTUPOBAHHBIE 3aJAHUS

. JlabopaTtopubie paboTsl Ne 1-21

. Texymmuu KOHTPOJIb 3a
IPABUJIBHOCTHIO BBITIOJTHEHUS

KOHIIEHTPALIUH JKcnepuMeHTa u cobmroaenuem Th
V-9. Bumagete ocHOBHBIMEH MeTonamu | 1. Pemenue npakTMKO-OpUEHTUPOBAHHBIX
HAy4yHOrO II03HAHHS BELIECTB M XUMHUYECKHX TEOPETUYECKUX U IKCIIEPUMEHTAIIBHBIX
SIBJICHUI (nabmronenue, U3MEpPEHHUE, 3a1aHUI
9KCIEPUMEHT, MO/JICIUPOBAHUE); Braznersb | 2. Texkymuit KOHTPOJIb 3a
CUCTEMOM 3HaHMM O METO/IaX HAyYHOTO MO3HAHUSA MIPaBUJIBHOCTHIO BBITIOJTHEHUS
SABJICHUI IIPUPOJIBI, UCIIOJIb3YEMBIX B SKCHEPUMEHTOB U COOJIOACHUEM
€CTECTBEHHbIX HayKaX M YMEHHUSMHU NPUMEHSTbH MpaBWJI TEXHUKUM O€30IaCHOCTH Ha
9TU 3HAHUSA pu JKCIIEPUMEHTAILHOM nabopaTtopHbIx padortax Ne 1-21.
UCCIIEIOBAaHUM BellecTB U s oObsicHeHus | 3. IlpoBepka orTdera Mo JslabopaTopHOU
XUMHUYECKUX SIBJICHMM, HMEIONIMX MECTO B paboTe M ycTHas 3aluTa pe3yJbTaToB
IIPUPOJIE MPAKTUUYECKON JESATEIbHOCTH 4eIOBEKa 9KCIIEPUMEHTOB.
U B IIOBCEITHEBHOM JKU3HH. 4. Iloxroroska BBICTYIIJICHUS 1o
pe3yabTaTamMm UCCIIEI0BaTEIbCKON

paboThI (IPOEKTA).
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5. 3ammra Ketica.

3HATb:

3-1. Bnagerb CcHCTEMOH XUMHYSCKUX
3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAFOIINE
MTOHSTHS (XUMHYECKUI AJICMCHT, aToM,
JNIEKTpOHHAass o0Oonouyka aroma, s-, p-, d-
JJICKTPOHHBIE OPOUTAIIM aTOMOB, UOH, MOJICKYJIa,
BaJICHTHOCTbD, AJICKTPOOTPHUIIATEIIBHOCTD, CTETICHB
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIA 00BEM, YIJIEpOIHBIA CKEJET,
GyHKIIMOHATBHAS TPyNIa, paguKal, HU30MEpHs,
W30MEphI, TOMOJIOTHUECKHH psJi, TOMOJOTH,
VTIIEBOJOPOABI, KHUCIOPOA- W a30TCOJCpIKAIIUE
COCIUHEHMS, OMOJOTHYECKH aKTHUBHBIC BEIIECTBA
(yrieBompl, KUpPBI, OCIKH), MOHOMEp, TOJIUMED,
CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIC
COCIIMHEHUS, KPUCTAJUTMYECKAs PEIIeTKA, THUIIBI
XUMHYECKHUX peakImii (OKUCTUTEIBHO-
BOCCTAaHOBUTEIIbHBIE, IK30- U DHIOTCPMUUYCCKUE,
peaKIuu HOHHOTO oOMeHa), pacTBop,
AJIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
ANEKTPOJIUTHYCCKAS JUCCOIMAIMS, OKHUCIUTENb,
BOCCTaHOBUTEIb, CKOpPOCTh XUMHYECKOM
peaKkIuy, XUMHYECKOE paBHOBECHE), TEOPHH U
3aKOHBI  (TEOpHST ~ XUMHUYECKOTO  CTPOCHHS
oprannyeckux BemectB A.M.bytnepoBa, Teopus

1. YcTHBIM onpoc.

2. XUMHAYECKUH TUKTAHT.

3. TectupoBanue.

4. [TpakTHUKO-OpUEHTUPOBAHHBIC
3aJ]aHMSL.

5. [TpakTrueckue pabotsl Nel-8
6. Jlaboparopubie paboTsr Nel-21
7. KoHnTtponbhas padora (1 cem.)
8. Ok3ameH (2 ceMm.)

ANEKTPOIUTUYECKOMN JIMCCOITHAITNH,

[Tepuoanueckuii 3axkon [[.M.MenneneeBa, 3aKoH

COXpAaHEHUS Macchl), 3aKOHOMEPHOCTH,

CUMBOJIMYECKUH SI3BIK XUMUH.

3-2. Cdopmuponatb MPEeACTABICHUS: 0 1. Pemenue MPaKTUKO-
XHUMHYECKOH COCTABJISIFOLIEH | OPUEHTUPOBAHHBIX  TEOPETUYECKUX U

€CTECTBEHHOHAyYHOM KapTHHBI MHpa, pOJIH
XUMUU B I[IO3HAHWM SBIICHUW TIPUPOABLI, B
(GOpMUPOBAHUM  MBILUIEHUS U KYJIBTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TI'PaMOTHOCTH,
HEOOXOUMOM /1JIsl pelIeHNs MPaKTUYECKUX 3a]au
U 9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K
CBOEMY 3JI0pPOBBIO U IIPUPOJHOM Cpese.

HKCIIEPUMEHTAIBHBIX 3a/IaHUH.

2. TectupoBanue

3. VYcrHsIii onpoc (cobecemoBanue)

4. TloarotoBka  MHGPOPMAITMOHHOTO
coo0mIeHus (110 KETaHHIO).

5. Pewenue keiica.

6. IlpencraBneHue oTyeTa 0
MIPOBEJICHHOW MCCIIe0BATEIbCKON paboTe
(mpoexTe)

5. OCOBEHHOCTHY OCBOEHUS JTUCHUILIMHBI 1151
WHBAJIAJIOB U JINI] C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHA
310POBbSI

OOydeHne JHI] C OTrPAHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbS  MPH
OCHOBE  aJIalITUPOBAHHON  paboueii
nporpaMMbl  C  KCIOJIb30BAHUEM  CICIUAIBHBIX  METOJOB  OOy4YeHUus U
TUJAKTUYECKUX ~ MaTepHalioB, COCTaBJIEHHBIX C  Y4€TOM  OCOOEHHOCTEH

H€O6XOIII/IMOCTI/I OCYIICCTBIACTCA  Ha
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NCUXO(PU3NYECKOTO PA3BUTHS, HHIAUBHUAYATbHBIX BO3MOXKHOCTEH M COCTOSHHUS
3JI0POBbs TAKKUX O0ydaromuxcs (00yJaronerocs).

B memsix ocBoeHuss y4deOHOW TpOrpaMMbl TUCHUILIAHBI WHBATUAAMH U
JUIIAMU C OTPAaHUYCHHBIMUA BO3MOYKHOCTSIMU 3710pOBbsi Koyemk obecrieunBaert:

JUTSI MHBJIUJIOB M JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3JIOPOBbBSI T10
3pEHUI0: Pa3MENICHUE B OCTYIHBIX IS OOYYArOIIHMXCS, SBIISIOIIMXCS CICTIBIMH
WIM  CIIA0OBUIANIMMHU, MECTaX M B aJalTHPOBAHHOH (oOpMe CIpaBOYHOM
uHQOpMAIIMU O pACIHCAHWKM YYCOHBIX 3aHATHH; TPUCYTCTBHE AaCCUCTCHTA,
OKa3bIBAIOIIIETO oOyJaromemMycst HEOOXOINMYO TIOMOIIIb; BBIITYCK
IbTEPHATUBHBIX (POPMATOB METOJWYCCKUX MaTepUaioB (KPYMHBIA IMPUPT WITH
aynrodaimr);

JUIS UHBAJIUJIOB M JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS T10
CIIyXY: HaJ[JISKAIMMHU 3ByKOBBIMH CPEJICTBAMH BOCIIPOH3BEIeHNE HH(OpMAITUH;

JUIST WHBIHMJIOB W JIAIl C OTPAaHUYCHHBIMA BO3MOXXHOCTSIMHU 37I0POBBA,
UMEIOIUX  HApYIIEHUS  OMOPHO-JABUTATEIILHOTO  alapara: BO3MOXKHOCTh
OecTpenaTCTBEHHOTO TOCTYIa 00yJaronuXxcsi B y4eOHbIE TIOMEIICHUS, TyaJleTHhIC
KOMHATHI ¥ IPyTHEe TTIOMEIICHHSI, a TAK)Ke MPEOBIBAHKE B YKa3aHHBIX IOMEIICHUSX.
O6pa3oBanue 00y4arOMMUXCsl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMH 3]I0POBbSI MOXKET
OBITh OPraHW30BaHO KaK COBMECTHO C JPYTMMH OOYYarolUMHCS, TaK U B
OTJICIBHBIX TPYITaX WX B OT/ACIbHBIX OPTaHU3aIUsIX.
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