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1. OO6mas xapakTepucTuka padodeil MporpaMmbl

0011e00pa30BaTeJIbHOM IUCHUIIMHBI « XHUMMDY

1.1. MecToAMCUMILIMHBIBCTPYKTYPEOCHOBHOMNIPO(ecCHOHATBHOM 00pa3oBaTeIbHOM
NPOrpaMMblI

OO0meobOpa3oBaTenbHass ~ AUCHHUIUIAHA  «XUMHUS»  SBISETCS  00S3aTEIBHOM  YacThIO
o0mieo0pa3oBarenpHOrO MUKIIA 00pa3oBaTenbHON nporpaMmMbl B cooTBeTcTBHE ¢ PI'OC CIIO 1o
npodeccun/crennanbHocTH 34.02.01 CecTprHCKOE J1€710.

[lepuon oOydeHus u paclpeneieHHE IO CeMecTpaM oOmpenenser oOpa3oBareiabHas
OpraHM3aIys CaMOCTOSTENIBHO, C YYETOM JIOTUKH (OPMUPOBAHUS TPEIMETHBIX PE3yIbTaTOB,
001X ¥ MPOPECCHOHATBHBIX KOMITETEHITNH, MEXKIIPEIMETHBIX CBSI3EH C IPYTHMMH JUCIUILUTHHAMU
00111e00pa30BaTEILHOTO U 00IIETPO(HECCHOHATBLHOTO ITUKIIOB Yy4eOHOTO TUTaHA.

1.2. e ¥ MIaHUpPYeMBbIe Pe3yJIbTAThl 0CBOECHHS THCIIUIIIUHbI
1.2.1. e m 3ag0a9u TUCHUILIHHBI

- dbopMHpOBaHHE CHUCTEMBl XUMHUYECKUX 3HAHMM KakK Ba)XHEHMIIEW COCTaBISIONICH
€CTECTBCHHO-HAyYHOM KapTHUHBl MHpPAa, B OCHOBE KOTOPOM JIEKAaT KIKOYEBBIE ITOHATHA,
(dbyHaaMeHTalbHbIE 3aKOHbI U TEOPUM XUMHM, OCBOEHHE S3blKa HAyKH, YCBOCHUE U IOHMMaHUE
CYIIHOCTH JOCTYITHBIX 00OOIIEHUIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHUE C HCTOPHEH X
pa3BUTHUS U CTAHOBJICHMUSI,
- (dopMUpOBaHHE W DPA3BUTUE MPEICTABICHUN O HAyYHBIX METO/aX IO3HAHMS BELIECTB U
XUMHYECKHX PEaKIHUH, HEOOXOAMMBIX s NpUOOpEeTeHHs yMEHHH OpPHEHTHPOBATHCS B MHpE
BELICCTB u XUMHYECKHUX SIBJICHUH, MMEIOLINX MECTO
B IIPUPOJIE, B IPAKTUYECKON U IIOBCEAHEBHOM KU3HU;
- pasBUTHE YMEHMH M  CIOCOOOB  JEATENIBHOCTH, CBSA3aHHBIX C  HAOJIIOJCHUEM
U OOBACHEHHEM XHMHYECKOTO 3KCIIEPUMEHTA, COOJIIOJICHUEM INpaBMil OE€30MacHOr0 OOpalleHus C
BEILECTBAMH.

3agayu AMCHHUILINHBI:

1) chopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUYECKUX IPOIECCOB U
ABICHUM B OKpYXalOIIEW cpene, MEeJOCTHOM HayyHOM KapTUHBI MHpa, B3aUMOCBS3HM U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS NIPOBOAUTH pPaCUYETbl IO XUMHUYECKHMM (GopMyslaM U YpaBHEHUSIM
XUMUYECKUX  peaklMii, IUIAHHPOBaTb W  HMHTEPIPETUPOBATH  PE3YJIbTAaThl  XUMHUYECKUX
DKCIIEPUMEHTOB,

3) copmupoBaTh HaBBIKKM MPOBEAECHUS XMUMUYECKUX 3KCIIEPUMEHTAIBHBIX MCCIEOBAHUN C
co0uTr0/IeHHeM IIpaBuJiI 0€30MacHOr0 OOPAIeHUs C BEIECTBAMU M Ja00paTOPHBIM 000PY10BaHHEM;

4) pa3BUTh YMEHHs aHAJIU3UPOBATh, OLIEHUBATh, IPOBEPATH Ha JIOCTOBEPHOCTh U 0000IIaTh
MH(OPMALIMI0 XUMHUUECKOT0 XapaKTepa U3 pa3INyHbIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHUS TNPOTHO3UPOBATH TIOCIEACTBUS CBOEH JEATENBHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB;

6) copMupoBaThH MOHUMAHNUE 3HAYUMOCTH JOCTIKEHUN XUMUYECKON HAYKU M TEXHOJIOTUH
JUTSL pa3BUTHS COILIMATIHOM U MTPOU3BOJCTBEHHOMU cdep.



1.2.2. IInanupyemMble pe3yJbTaThl 0CBOCHHS 001Ie00pa3oBaTe/bHON JUcHUILINHBI B cooTBeTcTBHHM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Koa n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIu i

H.]IaHl/IpyeMble pe3yJabTaThbl 0CBOCHUA TUCHHUIIJIMHBI

Oo0mme

JAucuunimHapHbie

OK 01. Beibupatp
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JINYHOCTHBIE pe3yJbTaThl JOJ/KHBI OTPAKAThL B YaCTH:
TPYAOBOI0 BOCIIUTAHUA:

TFOTOBHOCTH K Tpyay, OCO3HAHUC LICHHOCTHU MAaCTCPCTBA,

TPYIOJIO0HE;

TOTOBHOCTB K aKTHUBHOMN JeSITEIIbHOCTH
TEXHOJIOTUYECKOH W  COLMAIBHOW HANpaBICHHOCTH,
CIIOCOOHOCTh WHUITUHPOBATH, TUTAHUPOBATH "

CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO ICATEIILHOCTD;
MHTEpEC K Pa3TUYHbIM chepaM mpodecCHOHATEHON
NeSITeTbHOCTH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BHIOOP
Oyayuiel mpodeccun U peanu3oBBIBATH COOCTBEHHBIC
’KM3HEHHBIC TUIAHbI;

TOTOBHOCTb U  CIIOCOOHOCTH K OOpa3oBaHMIO U
caM000pa30BaHMIO Ha MPOTSHKEHUH BCEH KHU3HU.

MeTal’lpeJIMeTH])Ie pe3yJbTaThbl JO0JKHBI OTPAKATh:

OsBJianenue

YHUBepPCAJIbHBIMH y4eOHBbIMH

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:
a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

CaMOCTOATENbHO (OPMYTUPOBATh M aKTyaIU3UpPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMN U 0000IIICHHUS;
ONpEeNEeNATh 1NN ACSITeNIbHOCTH, 33aBaTh NapaMeTphl U
KPUTEPUU UX TOCTUKEHUS;
BBISIBIIATh  3aKOHOMEPHOCTH |
paccMaTpUBaEMBbIX SIBJICHUSX;

IMPOTHUBOPECUUA B

JAucuMIUIMHAPHBbIE Pe3YJIbTATHIM J0/LKHbI OTPAKATh:

IIP6 0l.chopMHpOBAaHHOCTH  MPEACTABICHUH: O  XHMHYCCKOM
COCTABJISIIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B
MMO3HAHWM SBJICHWH TNpUPOAbl, B (OPMHPOBAHUM MBIIUICHUS U
KYJIBTYPBI JINYHOCTH, €€ (PYHKITMOHATLHOW IPAMOTHOCTH, HEOOXOTUMOM
JUIS PEIICHUs MPAKTHYECKUX 3a7a4 U SKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOM CpeIe;

IIP6 02. BnageHue CUCTEMON XHMMHYECKUX 3HAHUM, KOTOpas BKIIOYAECT:
OCHOBOITIOJIATAIOIINE  TOHATHS  (XMMHUYECKHM  DJIEMEHT,  aToM,
ANIEKTPOHHAs 00070YKa aroma, S-, p-, d-dJEKTPOHHBIE OpPOUTAIH
aTOMOB, WOH, MOJIEKYyJia, BaJEHTHOCTh, JJEKTPOOTPHUIATEIHHOCTD,
CTETNeHb OKHWCJICHMs, XMMHUYECKas CBS3b, MOJb, MOJISIpHAs Macca,
MOJISIPHBIA  00BEM, YIJIEPOAHBINA CKelleT, (YHKIMOHAJbHAs TpYIIa,
pagukan, HW30MEpHUsi, HM30MEpbl, TOMOJOTMYECKUH psl, TOMOJIOIH,
VIJIEBOJOPOIBI,  KHUCIOPOA- M a30TCOJAEpIKAIIUE  COCAMHEHUS,
OMONOTMYeCKH aKTHBHBIE BellecTBa (YIJIEBOMABI, JKUPBI, OENKH),
MOHOMEp, TIOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COEIMHEHMS, KPUCTAINIMYECKAs] PEIIeTKA, TUIbl XUMUYECKUX PeaKUui
(OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U SHJIOTEPMUUYECKHE,
pEeaKIuu MOHHOTO OOMEHa), pacTBOpP, SJIEKTPOIHTHI, HEIIEKTPOJHUTHI,
ANEKTPOJIUTUYECKAS ~ JUCCOIMAIUS, OKHCIHUTENb, BOCCTAHOBHUTEIb,
CKOPOCTh XMUMHUYECKOM peakli, XUMUUECKOE PaBHOBECUE), TEOPUU U
3aKOHBI (TEOPUS XHMHUYECKOTO CTPOCHHS OPTraHMYECKUX BEIIECTB
A.M.bytneposa, Teopus AIEKTPOJIUTUYECKON JICCOIHAIIH,
nepuoanueckuii 3akon J[.M. MenpaeneeBa, 3ak0oH COXpaHEHHUS MAacCChl),
3aKOHOMEPHOCTH, CHUMBOJINYECKUHN SI3BIK XHAMHUH,

5




BHOCUTb KOPPEKTHBBI B JIE€ATCIbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKHU
MOCJIEICTBUN ACATEIBHOCTH;
pa3BUBaTh KPEATUBHOE MBIILUICHUE
YKU3HEHHBIX TIPOOIIEM.

IpU  pelieHuun

0) 0azoBbIe HCCIeA0BaTEIbCKHUE JIeliCTBUS:

BJIAJETh HAaBBIKAMH  Y4eOHO-HCCIICIOBATCIBCKON M
MIPOCKTHON  JEATEIbHOCTH, HAaBBIKAMH pa3peIIeHuUs
pooem;

BBISIBJISTH [PUYUHHO-CJIEICTBCHHBIC CBSI3H u
aKTyaJIM3UPOBATh 3ajady, BBIABHIaTh THIIOTE3y €€
peliCHusd, HAXOAUTb AapryMCHTBI JIA J0Ka3aTCJIbCTBa
CBOMX YTBEPI)KICHUM, 3aaBaTh MapaMeTpbl B KPUTCPUH
peIIeHMS,;

AHAJIM3UPOBATh MOJYYCHHBIC B XOJE€ PEIICHHS 3aJa4u
pe3yJbTaThl, KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTD,
IMPOTrHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCJIIOBHAX,

yMETh TEPEHOCUTh 3HAHHS B MO3HABATEIBbHYIO W
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

YMETb HMHTCIPUPOBATH 3HAHUA M3 PA3HBIX MNPCIMETHBIX
oOIacreii;

BbIJIBUT'aTb HOBBIC HWJIACH, IpcajiaraTb OpPUTIHHAJIbHBIC
MOJXOJIBI ¥ PEIICHUS;
CTaBUTh  MPOOJIEMBI U
I TEPHATHBHBIC PECILICHHUSL.

3a/aud,  JOIYCKAroIIne

(aKTOJOrMUECKUECBEICHUSI O CBOMCTBAX, COCTaBe, IOIY4YEHUU U
0€30IaCHOM  MCIIOJIb30BAaHMM  BAXKHEMIIMX  HEOPraHWYECKUX U
OpPraHMYeCKUX BEIIECTB B OBITY M NPAKTUYECKOH JESTEIbHOCTH
YeJI0BEKa;

ITP6 03.chopMUPOBAaHHOCTH YMEHHI BBISBIIATH XapaKTEPHbIC MTPU3HAKH
U B3aUMOCBSI3b M3YyYCHHBIX IMOHSATHH, HNPUMEHATh COOTBETCTBYIOIIME
MOHATUS TP ONHMCAHUM CTPOCHHS W CBOWCTB HEOPraHWYECKUX H
OpPraHMYECKHUX BEUIECTB M UX IPEBpAILEHH; BBISBIATh B3aHMMOCBS3b
XMMUYECKUX 3HAaHUM C TOHATHAMU W MPEICTABICHUAMHU JPYTrUX
€CTECTBEHHOHAYYHBIX IIPEJMETOB;

IIP6 04.chopMUPOBAHHOCTH YMEHHU HWCIIONH30BAaTh HAMMCHOBAHUS
XMMUYECKUX COCIUHEHUN MEXIyHapOJAHOIO COH03a TEOPETUUYECKOW U
NPUKIAJIHON XMMHUU W TPHUBHAJIBHBIC HA3BaHUS BAXHEUIIMX BEUICCTB
(3TWIIeH, aleTWwIeH, IJULepuH, QeHos, (opManbaerua, YKCycHas
KHCJIOTa, TIUIMH, YrapHBIA ra3, YIJIEKUCIBIA Ta3, aMMHaK, TalleHas
U3BECTh, HETrallleHas U3BECTb, MUThEBAs COJA U JPYTUX), COCTABIATH
(bopMyibl HEOPraHWYECKHX M OPraHMYECKHUX BEIIECTB, YPaBHEHUS
XMMUYECKUX  peaklUuid, OOBACHATP MX CMBICH; IOATBEPKIATh
XapaKTepHbIE XWMHUYECKHE CBOMCTBAa BEIIECTB COOTBETCTBYIOIIMMH
HKCIEPUMEHTAMH U 3alIUCSIMU YPaBHEHUH XUMUYECKUX PEaKIIUA;

IIP6 05.chopMUpPOBAaHHOCTh YMEHHMI yCTaHABIMBATH MPUHAJICKHOCTD
U3YYEHHBIX  HEOPraHWYeCKUX M  OpPraHMYecKuX  BeUIeCTB K
OTIpeNIeICHHBIM KJlaccaM M TPYIIIIaM COSAMHEHUH, XapaKTepru30BaTh UX
COCTaB U BaKHEWIIME CBOMCTBA; ONPEENIATh BUbl XUMUUYECKHX CBS3EH
(KOoBaJieHTHasi, WOHHAs,  METAJUIMYECKas, BOJOPOJHAS),  THIIBI
KPUCTANIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIMPOBATE XUMUYECKHE
peaKIuu;

IIP6 07.chopMHpOBaHHOCTH YMEHHH MNPOBOAUTH pacyeTbl IO
XUMHYECKHUM (opMysaM © ypaBHEHHSIM XUMHUYECKHX pPEaKIHud C
UCTOJIb30BaHUEM (PU3MUECKUX BEIWYHMH, XapaKTEPU3YIOLINX BEIIEeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE YCIOBHS)
ra3oB, KOJIMYECTBA BELIECTBA; MCIOJb30BATh CUCTEMHBIE XMMHYECKHE
3HAHUS ISl IPUHSTHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM.




OK 02. Mcnonb3oBaTh
COBpPEMEHHbIE
CpEeJICTBA TIOUCKA,
aHaJn3a u
UHTEPIIPETAINN
uHpopmanuu u
UH(POPMAaLMOHHbIE
TEXHOJIOTHH IS
BBITIOJTHCHMSI 32/1a4
npodeccuoHanbHOM
NESTSIIbHOCTH

JIMYHOCTHBIE pe3yJjabTaThl JOJ’KHBI OTPAXKATH B YaCTH:
IHMCHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHH,
COOTBETCTBYIOLLIEIO COBPEMEHHOMY YPOBHIO pa3BHUTHUSA
HAayKd M OOILIECTBEHHOW MPAaKTHKH, OCHOBAaHHOTO Ha

IUainore  KyjibTyp, CIIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOET0 MECTa B MOJHUKYJIHTYPHOM MUDE;
COBEPILIECHCTBOBAHUE  A3BIKOBOM U YMUTATEIbCKOU
KyJIbTYpbl KaK CpEACTBAa B3aUMOJEUCTBUS MEXKIY
JIFOJIBMH U TIO3HAHUS MUDA;

OCO3HaHUE  I[EHHOCTHM  HAy4YHOW  JESATENbHOCTH,
TOTOBHOCTh OCYULIECTBIISATh MIPOEKTHYIO u

HCCIIEIOBATENbCKYIO JIEATENbHOCTh MHIAUBUAYAIBHO U B
rpymie.

MeTaﬂpe}IMeTHLIe pe3yJabTaThbl JOJ/KHbBI OTPaKaATh:

OBJajgenune

YHUBEPCAIbHBIMHA Y4eOHBbIMH

NMO3HABATEJIbHBIMU JAeHCTBUAMM:
B) padoTa ¢ undgopmanmeii:

BJIaJCTH HaBbIKaMU  TMOJIYYCHHA I/IH(i)OpMaHI/II/I nus3
NCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATECIIBHO
OCYHICCTBJIATL IIOUCK, dHAJIM3, CUCTEMATU3allUI0 U

MHTEpIpeTaluio HWHGOpPMalUU pa3IUYHbIX BUAOB H
¢bopM npencTaBieHMs;

CO3/1aBaTh TEKCThl B Ppa3MYHBIX (opMarax C Y4eTOM
Ha3HayeHus: HWHGOpPMaLMU U IeJeBOil ayauTOpuH,
BbIOMpas ONTUMaNbHYIO (OpPMY TpPEACTaBICHUS U

JAucuunianHapHbie (mpeaMeTHbIE) pe3yJbTaTbIu JAOJIZKHBI
0TpPaXKaTh:
ITP6 06. BianeHue OCHOBHBIMM METOJAaMU HAYYHOI'O I103HAHUS

BEUIECTB M XUMHYECKHX sBJICHUH (HaOIOJeHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE);

IIP6 07. chopMUPOBAaHHOCTP YMEHHH TMPOBOAUTH PACUETHI IO
XUMUYECKUM (opMyJaM H ypaBHEHHAM XHMUYECKHX pEaKUuil ¢
UCIIOJIb30BaHUEM (PU3MUECKUX BEJIIMYUH, XapaKTEPU3YIOIINX BEUIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpPMaJbHBIC YCIIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh CHUCTEMHBIE XMMHUYECKUE
3HAHUS ISl IPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

IP6 08.chopmupoBaHHOCTH YyMEHUW IUIAHUPOBATH U  BBIMOJHATH
XUMHUYECKUN AKCIIEPUMEHT (TpeBpallleHus OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM, I[IOJIY4EHHE OJTWJIEHA M HU3YYEHHE €ro CBOMCTB,
KaueCTBEHHBIE PEaKIUU Ha ajbJETHbI, KpaxMmall, YKCYCHYIO KHCIOTY;
JeHaTypauusi O€NKOB INpU HAarpeBaHMM, LBETHBIE pEaKUUU OEJIKOB;
MPOBOANUTh pPEaKIMH HOHHOTO OOMEHa, OMpEeNeNiTh Cpely BOJHBIX
pacTBOpOB, KAYECTBEHHbIE PEaKIUU Ha Cylb(aT-, KapOoHAT- U XJIOPUJI-
AQHUOHBI, Ha KaTHOH aMMOHHSI; pelIaTh YKCIEPUMEHTaIbHbIC 33724l 10
temam "Metamnsl" u "Hemeramibl") B COOTBETCTBUM C IpaBUIaMH

HU3MCPCHUCE,

TEXHUKH O€30MacHOCTH TpH  OOpalleHMH ¢  BEUIeCTBAMH U
1abopaTOPHBIM o0opyI0BaHUEM; MIPEACTAaBIATh pe3yabTaThI
XUMHUYECKOTO  JKCIepuMeHTa B  (¢opMe 3amMcu  ypaBHEHUH

COOTBETCTBYIOIUX Peakuuid M (pOopMyTupoBaTh BEIBOBI HA OCHOBE 3THX
pe3yJbTaTOB;
ITP6 09.chopMUPOBAHHOCTH YMEHHS aHAJIU3UPOBATH XUMHYECKYIO

BU3yaJIN3aLUU;
_  OLEHHBATH JIOCTOBEPHOCTS, NerUTHMHOCTD I/IH(I)OpME}'I_II/IIO, MIOJIyYa€MyI0 U3 pa3HbIX HCTOYHUKOB (CPEICTB
MH(OPMALIMH, €e COOTBETCTBHE MPABOBBIM H MOpajbHo- | MACCOBOH HHpopMaIuK, CeTh VIHTEpHET H ApyTHe).
3TUYECKUM HOpMaM;
— BJAJeTh HAaBBIKAMU  pacloO3HaBaHUS W 3allUTHI
uHpopManuy, MH(POPMALIMOHHOM 0e30macHOCTH
JINYHOCTH.
OK 04. OddextuBHO | JINYHOCTHBIE Pe3yJbTAThI J0JKHBI OTPAKATH B YACTH: JMcuMIIMHAPHbIE (mpeaMeTHbIe) pe3yJbTaThIU A0JIZKHBbI
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BSaI/IMO,Z[efICTBOBaTI) n

IPaKIaHCKOI0 BOCIIMTAHUA:

0TpaKaTh:

paboTath B — TOTOBHOCTH BEeCTH CcoBMecTHyIO gesarensHocts B | IIPO  08.chopmmpoBaHHOCTE yMEHMM IUIAHMPOBAaTh M BBIIOJIHATH
KOJUICKTUBE U WHTEpecax rpakJaHCKOTO O0IIecTBa; XUMHUYECKUN IKCIIEPUMEHT (IIPEBPAIICHHUs] OPraHMYECKUX BEIIECTB MpPU
KOMaHIC — yMeEHue B3aUMOJIENCTBOBATE C colMaJbHbIMU | HATPCBAHUH, IIOJYYCHHC OTHJICHA W  HU3Y4YCHHC CIroO CBOﬁCTB,
HHCTUTYyTaMH B COOTBETCTBHUH C HX (bYHK]_[H;{MH u | KAUCCTBCHHBIC PCAKIMMU Ha AJIBACTHIBI, Kpaxmall, YKCYCHYIO KHUCJIOTY,
HA3HAYECHUEM. JieHaTypanusi OENKOB MpU HArpeBaHWH, IBETHBIC pEaKIMu OEKOB;
MeTtanpeamMeTHble pe3yJabTaThl J0JKHBI OTPAKATD: IPOBOJUTh PEAKLUH MOHHOTO OOMEHA, ONpPEAENATh Cpely BOIHBIX
OBnaueHne YHUBEPCAJIbHBIMHA KOMMYHHKATHBHLIMH pacTBOPOB, KAUECTBCHHBIC PCAKIIUN HA Cy.]'II)(baT—, Kap6OHaT— H XJIOpUI-
AeHCTBUSAMHE: AQHUOHBI, HA KATUOH aMMOHWUSI; PEIIATh SKCIEPUMEHTAIbHBIC 33]1a4H 10
0) cOBMecTHAasl 1eATeJbHOCTD: temam "Metamel" u "HemeTtamiel") B COOTBETCTBHU C IPaBHIIAMHU
— TIOHMMAaTh U UCIOJB30BaTh MPEUMYIIIECTBa KOMaHHOW 1 | TEXHUKH OesomacHOCTH  1pU  OOpAllleHMH € BEIICCTBAMH U
VIHIMBUTyaJIbHOI paGoTHI; J1a00paTOPHBIM o0opynoBaHuEM; MPEJCTABIIATh pe3ynbTaThl
—  IpUHEMATH TeIH COBMECTHOR fesTenpHOCTH, | XMMHUYECKOTO  OKCIEPUMEHTA B dbopMe 3ammcH  ypaBHEHUH
OPraHH30BBIBAT M KOOPAMHHPOBATb ACHCTBHS 10 ee | COOTBETCTBYIOMIMX peakiuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE 3TUX
TIOCTUKEHUIO: COCTaBIIATH IJ1aH neiicreuii, | P€3YJILTATOB.
pacmpeneniaTh pPojdu C Y4YeTOM MHEHUW Y4YaCTHUKOB
00CYyXKIaTh pe3ylbTaThl COBMECTHOU pabOTHI;
— KOOPJAMHHMPOBATH M BBIIOJHATH pPabdOTy B YCIOBHSX
peanbHOTO0, BUPTYAJBHOTO HM  KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBUS,
— OCYIIECTBIISATh TMO3UTHUBHOE CTPATETUYECKOE MOBEICHHE
B DPa3JMYHBIX CUTYaIUsAX, TPOSBISATH TBOPUYECTBO U
BooOpaskeHue, ObITh MHUIIUATUBHBIM.
Oejaaaenue YHHMBEPCAJbLHbIMH peryJsiTHBHbIMHU
JEeHCTBUSAMM:
r) NpUHATHE ceOsl U APYTrUX JIIOei:
— IPUHUMATh MOTHUBBI M apryMEHThI JPYTUX JIOJEH NpHU
aHaJIN3€e PEe3yJIbTATOB JIEATEIbHOCTH;
— TIpU3HABaTh CBOE MPABO WM MPaBO APYrHX JIIOJACH Ha
OIIIMOKH,
— pa3BWBaTh CHOCOOHOCTh IOHHMAThb MHpP C IO3UIIUH
JIPYroro 4ej0BeKa.
OK 07. JIn4HOCTHBIE Pe3yJbTAThI I0/IKHBI OTPAKATH B YACTH: JucuunIMHaApHbIE (mpeaMeTHbIE) pe3yJabTaTbin JOJIZKHDBI
CopeiicTBOBaTh IKO0JIOrH4€CKOro BOCIIMTAHUSA: OTPAKATH:




COXpaHEHUIO —  c(hOpMHPOBAHHOCTH 3KOJIOTUYECKOU kyabTyphl, | IIPO  01.copMHpPOBaHHOCTE  NPEIACTABIECHUH: O  XMMHYECKOM
OKpY’Karolllen cpelsl, [IOHMMAaHHWE  BIUAHHUS  COLUAJIBHO-DKOHOMHYECKHUX | COCTABIISIIONIEH €CTECTBEHHOHAYYHON KapTUHBI MHUpA, POJIM XUMHUU B
pecypcoc6epe>i<eHmo, IIPOIIECCOB Ha COCTOSIHUC Hpnpo;[HoifI U COLUAJILHOM | HO3HAHUU SIBJICHU I npupoanl, B (bOpMI/IpOBaHI/II/I MBIIJICHUA H
MPUMEHSTh 3HaHUS 00 Cpebl, OCO3HaAHUE I00AIBHOTO xapakTepa | KyJlIbTypbl JHYHOCTH, €€ (PYHKLIMOHAIBHONW I'PAMOTHOCTH, HEOOXOIMMOM
M3MEHEHUU KJIMMaTa, IKOJIOTHYECKUX TPOOIIEM; JUTSL PEIICHUs MPAKTHYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAHHOTO
HNPUHIMITBI — IUIAHUPOBAaHUE M  OCYIIECTBICHHE  JACHCTBMH B | OTHOLICHHSA K CBOCMY 310POBBIO ¥ IPUPOJIHOM CpeJie;
6epe)KJII/IBOFO Opr)KaI-o]_uef/'[ cpelle Ha OCHOBE 3HaHUA Heﬂef/i I1P6 10.C¢)OPMI/Ip0BaHHOCTB yMeHI/If/'I COGJIIOI[aTB ImpaBujia
IIPOU3BO/ICTBA, YCTOMYHBOIO Pa3BUTHS YEIOBEUECTBA; HKOJIOTMYECKU 1IeJIeCOO0pa3HOro TMOBENEHUs B OBITY W TPYIOBOH
3P PEeKTHBHO — AKTHBHOE HCIPHSTHE MNCHCTBHil, NPHHOCAMEX Bpey | ACATCIBHOCTH B LEIAX COXPAHCHHS CBOCTO 3/0POBbS U OKPYKAIOIICH
JIeCTBOBATH B OKpYXKaIoIIeii cpesie; MPUPOJHON Cpenbl; YYUThIBATh ONACHOCTh BO3JECUCTBUS HA JKHUBBIC
Ype3BBIYAHBIX —  yMeHue [[POrHO3HPOBATH HeGIaronpusATHble | OPTAHU3MBI  ONPEIC/ICHHBIX  BEIIECTB, TOHMMAs CMBICT TOKa3aTels
CATYyanusix SKOJIOTMYECKHE  IOCHCACTBASL  NPEAIpHHAMAaeMbIx | IPEICTbHOU JIOMyCTHMOMN KOHLICHTPALUN.
JNEHCTBUM, MPEAOTBPALLATh UX;
— pacIIMpeHHUE OIbITa JICATEIBHOCTH 3KOJOTHUYECKOU
HaIpaBJIEHHOCTH.
MeTtanpeameTHblie pe3yJabTaThl JOJKHBI OTPAXKATh:
OBananenue YHHBEPCAJIbHBIMH Y4eOHBbIMH
NMO3HABATEJIbHBIMU JAeHCTBUAMM:
B) padoTa ¢ unopmaumeii:
— HCIOJb30BATH cpeacTna UH(OPMaIIMOHHBIX u
KOMMYHUKaI[MOHHBIX TEXHOJIOTHI B perieHnn
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX
3aa4y ¢ coOmojeHneM TpeOOBaHHW  IPrOHOMHKH,
TEXHUKH O€30MacHOCTH, TUTHUEHBI, PeCypcocOepeKeHus,
MPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMAIMOHHOM
0€30MaCHOCTH.
IIK 3.1. Koncynbranus HaceneHus 1o ¢dopmupoBanuio | HaBbiku:
[IpoBenenmne 3I0pOBOTO 00pa3a KU3HU [TpoBeneHune MEPOTIPHUIITHI o CaHUTAPHO-TUTUEHUIECKOMY
MEPOTPUSITHH 1O MIPOCBEIICHHUIO HACEICHHUS.
bopMHUPOBAHHTO Ymenus:
3JI0pOBOTO 00pa3a [IpoBoauTh  WHOUBUAYyaldbHOE  (TPYINIIOBOE)  KOHCYJIHTUPOBAHUE

KHN3HU

HaceJeHus o (OPMHUPOBAHUIO 370POBOTO 00pasa KU3HH.
3HaHUs:
HNupopMannoHHbIe TEXHOJIOTHHU, OPTaHW3aI[MOHHBIC ()OPMBI U METOBI
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HpO(bHHaKTH‘IeCKHX KOHCYJ’IBTaHI/II\/’I HacCCJICHUA; PEKOMCHIANUU II0
BOIIpOCaM paivuOHAJIbHOI'O IIUTAHWUA U 3JOPOBOTO 06pa3a JKHU3HU.

3.2. IIponaranaAnpoBaTh 310POBBIA 00pa3 KU3HHU.

Hagbiku:

[TpoBeneHne paboThl MO POPMUPOBAHUIO MPOTPAMM CHUKCHHSI MACCHI
Tena

Ynorpebnenue anmkoroiisi ¥ Tabaka, MPEXyNpeXACHUs U OOpbOBI C
HEMEJUIIMHCKUM TOTPEOJICHUEM HAapKOTHYECKUX M IICUXOTPOIHBIX
BELIECTB

YMeHnust:

dopmupoBaTh OOIIECTBEHHOE MHEHHE B IIOJIB3y 3J0pPOBOTO 0oOpasa
)KU3HA M MOTHBHPOBATh IAallMEHTOB Ha BeJEHUE 3J0pPOBOro oOpasa
KU3HU

3HaHus:

[TpuHuMnBl 310pOBOro 00pasza >kU3HU; (GOPMBI U METOJbI PabOThI 1O
(bopMUPOBAaHUIO 3JOPOBOTO 00pa3a KU3HU: MPOTPAMMBbI, HapaBICHHbIC
Ha CHUKEHHE YIOTpeOJIeHUs aJIKOrojisl U Tabaka; BpeJHOE BO3/IEHUCTBHE
Ha OPTraHU3M aJKOroJIsl, Tabaka M HAPKOTHKOB.

10




2. CTpyKTYypa U copep:kaHue 0011e00pPa30BaTEJIbHON IUCIUIVIUHBI « XMMHUD)

2.1. O0beM QMCHUIUIMHBI U BUAbI Y4eOHOIl padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl JUCITHIJIMHBI 144
B T.Y.

OcHoBHoOE coiepKaHue 76
BT. 4.:

TEOPETHUYECKOE 00yUCHHE 24
IIPAKTUYECKUE 3aHATUS 42
1a00paTOPHBIE 3aHITHS 18
IIpodeccnoHanbHO-0PHUEHTHPOBAHHOE CO/lep:KaHMe (Codep:KaHue 40
MPUKJIAJTHOT0 MOIYJIfA)

BT. U.:

TEOPETUYECKUE 3aHATUI 6
MPaKTUYECKHUE 3aHATUSA 22
1abopaTOpHbIE 3aHATUS 12
IIpomexyTouHas arrecTanMA(IK3aMEH) 20




2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIJIMHBI

HaumenoBanue Copepxxanue yueOHOro Mmareprasia (0CHOBHOE M NPOo(dhecCHOHAILHOOPHEHTHPOBAHHOE), O0bém | Dopmupyemble
pa3/ieJioB M TeM J1a00paTOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOLYJIb YacoB | KOMIeTeHUHH
1 2 3 4
Copep:xxaHue y4e0HOro Mmarepuasa
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM 40
Tema 1.1. Coaep:xkaHue y4eOHOro MaTepuaJa 6 OK 01
OCHOBHBIE XUMHYECKHE | XMMHUYECKHH 351eMeHT. AToM. SIIpo aTroma, M30Tonbl. DIEKTPOHHAs 000JI09Ka. DHEPreTHIECKHE
IOHATHA U 3aKOHBI, YpOBHH, IOJYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- 31eMeHThl. OCOOEHHOCTHU paclpeaeIeHUs ’
CTPOCHUC aTOMOB AJIEKTPOHOB 110 OPOUTAIISIM B aTOMaX AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHASL
XHUMHYCCKHUX 3JICMCHTOB KoH(urypaius atToMmoB. OCHOBHbIC XUMHUYECKUE 3aKOHBI
IIpakTuyeckasi padora Nel-2. «OCHOBHbBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMHUH M PACUYETHI 110
YPaBHEHUSM XMUMUYECKUX PEaKIHiD».
Coaepixanue npakTudeckoii padorbi: OTHOCUTENBHBIE AaTOMHASI U MOJIEKYJISIPHAs: MACCHhl.
Momnspuas macca. Konnuectso Bemecrsa.MaccoBast 107151 BelecTBa. 3akoH ABoraipo. MosisipHbIit 4
00beM ra30B. OTHOCHUTENBbHAS TUNIOTHOCTD Ta30B. PacdyeTsl 1o ypaBHEHUSIM XUMHYECKHX PEaKIuil ¢
HCIOJIb30BAaHUEM MACCOBOM JT0JIM BellecTBa, 00beMa (HOpMallbHbIE YCIOBUS) ra30B, KOJINYECTBA
BElIeCTBa
Tema 1.2. Coaepixanue yueOHOro MaTepuasa 2 OK 01
Ilepnonnueckuii 3aKOH U OK 02
Tlepronuteckas cucTeMa | [IpakTuueckas padora Ne3. «/3yueHue NepHOIMYECKHX 3aKOHOMEPHOCTEH H HX B3aHMOCBSI3H CO
XHMHYECKHX JIIEMEHTOB | crpoeHHeM aTOMOBY.
A. W. Menneneesa, nx Conep:xanue npakTHieckoii paéorsl: [lepnoaudeckas cucteMa XUMHYECKUX 31eMenToB J1.1.
CBA3b C COBPEMEHHOH Menneneesa. CBA3b NEPUOJUYECKOTO 3aK0HA U [IepnogrMuecKoi CUCTEMBI XUMUYECKUX DJIEMEHTOB C
TEOPHUEN CTPOCHHS COBPEMEHHOW TEOPUEH CTPOEHH aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHUS CBOIICTB XUMHYECKHX
aToMoB 3JIEMEHTOB, 00Pa3yeMbIX MU IIPOCTBIX M CJIOKHBIX BENIECTB MO TPyNIaM U IEPHOIaM 2

[Tepnonnueckoi cucTeMsl. 3HaYEHNE MTEPUOTUUECKOTO 3aKOHA M CUCTEMBI XUMHYECKUX 3JIEMEHTOB
J.. Menneneesa B pa3BUTUU HAYKU.

YcTaHOBIEHUE CBA3U MEXKAY CTPOCHHEM aTOMOB XMMUYECKUX 3JIEMEHTOB U NTEPUOIUYECKUM
U3MEHEHUEM CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COCIMHEHUM B COOTBETCTBUH C I1OJI0KEHUEM
[Iepnonnueckoii cucreMsl. PenieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI Ha
XapaKTepU3alUI0 XUMHUECKUX JIEMEHTOB «MeTainyeckre / HeMeTaJuInYecKre CBOMCTBa
XUMHUYECKHUX JIEMEHTOB B COOTBETCTBHH C UX AJIEKTPOHHBIM CTPOECHHUEM U MOJIOKEHHUEM B
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MEPUOINYECKOMN cucTeMe XUMUYecKuXx 3seMeHToB JI.1. MenneneeBa»

Tema 1.3. Coaep:xaHue yueOHOro MaTepuaJia OK 01
CrpoeHue BelecTsa u Crpoenue BeniecTBa. XuMHUYECKast CBS3b. BUABIXUMUUECKON CBSI3U (KOBaJICHTHASI HETIOJSIPHAS U
NPHUPOJIa XUMHYCCKOM MOJISIpHAsI, HOHHAs, MeTa/uTndeckas ). MexaHu3Mbl 00pa30BaHUsI KOBAICHTHOW XUMUYECKOHN CBS3H
cBs3u. Muoroo6pasue (oOMeHHBIH U TOHOPHO-AKIIETITOPHEIH ). BogopoaHas cBsi3b. BaaeHTHOCTS.
BCIIECTB DJIEKTPOOTPULIATENBHOCTh. CTeneHb OKucaeHusl. IOHbI: KAaTUOHBI U @aHHOHBI

IIpakTnyeckas padora Ne4-5. «CtpoeHue BelecTBa U NpUpoia XUMUYECKOU CBS3U».

Conep:xanue npakTH4eckoi padorsl: JleMoHCTpalus MOJIEIeH KPUCTATHYECKUX PEIIETOK:

WOHHOM (XJIOpU HATpHUs), aTOMHOM (TpaduT U aiMaz), MOJICKYISIPHOU (YTIICKUCIIBIN a3, Hox),

METaJIJIN4YECKON (HaTpuil, Maruuii, Mep). Pemenue npakTuueckux 3aJaHuil Ha COCTaBJIEHUE

ANEeKTpOHHO-Tpaduyeckux Gopmyn suemMeHToB 1—4 nepruoioB
Tema 1.4. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
Knaccudukanus, Knaccudukanus Heoprannueckux BemiecTB. HoMeHKIIaTypa HEOpraHU4eCcKuX BEIECTB (OKCUIBL, OK 02
Y HOMEHKJIaTypa TUJIPOKCH/IbI, KUCIIOTBI, COJIM). BerecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOI'O CTPOEHHUSI.
HEOPraHUYECKHX ArperaTHble cocTosiHUS BenlecTBa. Kpucrtaminyeckue u amop(Hble BelecTBa. 3aKOH OCTOSIHCTBA
BELIECTB cocTaBa BemlecTBa. THUIBI KPUCTATHYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJIsIpHAasi, HOHHAs,

MeTaJTn4ecKasi). 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIA KPUCTAITUYECKON PEIIETKU

IIpakTuyeckas padora Ne6. «HomeHKIaTypa HEOPraHUYECKUX BEIIECTBY.

Conep:xanue npakTuyeckoi padorsl: Pemenne mpakTHUecKuX 3alaHuif 1Mo KiiaccuuKaImu,

HOMEHKJIAType U XUMUUYECKUM (HOpMyliaM HEOPTAHUUYECKUX BEIIECTB PA3IUYHBIX KIACCOB (YrapHBIH

ras3, yriaeKUcIbli ra3, aMMHaK, TaieHast U3BeCTb, HeTalleHast U3BECTh, MUThEBAs COJA U IPYTUX):

HasBaHMs BemlecTB 1o MexayHapoaHoi (MIOITAK) wiu TpuBHanbHON HOMEHKIIATYpE U

COCTaBJICHHE (POPMYIIBI XUMUYECKUX BEIIECTB, ONPE/IEICHIE MPUHAITIEKHOCTH K Kiaccy. [Touck

nH(OpMaIIUY IO HA3BaHUSIM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM popMysaM. AHAIU3 XUMUYECKOM

nH(popMalnY, TOTy4aeMON U3 pa3HbIX UICTOYHUKOB (CPEICTB MacCOBOM MH(POpPMAIUH, CETh

WnuTepHer u apyrue)
Tema 1.5. Conep:xkanue y4e0OHOro MaTepuaa OK 01
Tunel XUMHUYECKUX OK 02

peaxkuuit

XuMuueckas pcaKknus. KJ'IaCCI/I(bI/IKaI_[I/IH W TUIIbBI XUMHUYCCKUX pCaKL[I/Iﬁ B HEOPT: aHUYECKOH U
OpFaHI/IquKOI\/'I XHMHH. 3aKOHBI COXpPAaHCHU MAaCChl BEHIECTBA, COXPAHCHUS U IPEBPAILICHUA SHEPTUN
IIpHU XUMHUYCCKUX PCAKIIHUAX. OKHCIUTETBHO-BOCCTAaHOBUTEIBHBIC pCaKknuun (ypaBHCHI/IH OKHCJICHHUSA -
BOCCTAHOBJICHUS, CTCIICHb OKHUCJICHHA, OKUCIIUTCIIb U BOCCTAHOBUTEIIb, ITPOUCCCHI OKUCIICHUA U
BOCCTAaHOBJICHUA, Ba)KHEMIIIE OKUCIUTEIN U BOCCTAHOBUTCIIN, METO/ DJICKTPOHHOT'O 6aJ1cha,
OJICKTPOJIU3 paCTBOPOB U PaCIlZIaBOB BEIICCTB, OKHCIUTCIbHO-BOCCTAHOBUTCIILHEIC PEAKIINU B
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npupoac, NpoOUu3BOACTBCHHBIX MPOLECCAX U KUZHCACATCIIbHOCTU OpFaHI/I3MOB)

JlaGoparopHasi padora Nel «Turbl XUMHUUYECKUX PEAKLIHIN.

Conep:xanue 1adopaTopHoii padorel: VccinenoBanue TUIIOB (110 COCTaBY U KOJMYECTBY UCXOHBIX
1 00pa3yIoIIMXCs BEIIECTB) U MPU3HAKOB XMMHUECKUX peakiiuii. CocTaBieHne ypaBHEHUHN peaKiuii
COCIMHEHHUS, PA3JIOKEHUS, 3aMEIIIEHUs, 0OOMEHA, B T.U. PEAKIIUN TOPEHUS, OKUCIICHUS-
BoccTaHOBJIEHUs. COCTaBlI€HNE U YPAaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI

METOZOM 3JIEKTPOHHOTO OaslaHca. PacueTHble 3a1a4y HAa HAXOXKIEHUE OTHOCUTEIbHON MOJIEKYIIPHON

MacCChbl, OIIPpCACIICHUC MacCOBOM JOJU XUMHYECKUX DJIEMEHTOB B CIIO’KHOM BEIIECTBE

Tema 1.6.

CKOpOCTh XMMUYECKUX
peakuuii. XuMHU4eCKOe
paBHOBecCHE

Conep:xanue yueOHOro MaTepuaJia

CKOpOCTB pPeakIy, € 3aBUCUMOCTh OT PA3JIMYHBIX (PaKTOPOB: MPUPOJIBI PEATUPYIONIUX BEIIECTB,
KOHIICHTPALlUX PEarupyrolux BEIECTB, TEMIEPATYPbI U IJIOLIATN PEAKIIUOHHON IOBEPXHOCTH.
TemmoBsie 3G (HEKTH XUMUYSCKUX PEAKITUI: 3K30- U dHAOTEpMHUYECKUEe peakiun. O0paTuMbie
peakunu. XuMuueckoe paBHoBecue. @akTopsl, BAUAIOLINE HA COCTOSIHUE XUMUYECKOTO PAaBHOBECUS
(KOHIIEHTpAIlUsl PeareHTOB WK MPOAYKTOB PeaKIiy, IaBJieHue, TeMiiepatypa). [Ipunamun
JlelllaTenne

IIpakTnuyeckas padora Ne7-8.«BnusHue pazanuHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOM
pEAKIIM.

Copep:xaHue NpakKTHYeCKoi padoThl: Perienne npakTHKO-OpUEHTUPOBAHHBIX 33JaHUN Ha aHAIIU3
(akTOpOB, BIMSIONIMX HA U3MEHEHHE CKOPOCTH XUMUYECKONW peakuu. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOH peakIuy OT MPUCYTCTBUS KaTaau3aTopa Ha MPUMepe pas3iokKeHus MepoKcuIa
BOJIOPO/JIa C MMOMOIIBIO JUOKCH/Ia MapraHiia 1 Karajna3bl. PemeHue npakTuko-opueHTUPOBAHHBIX
3aaHuii Ha puMeHeHne npunnuna Jle-IlaTense 11 HaX0XKISHUS HATPABJICHUS CMEIICHUS
paBHOBECHS] XUMUYECKOW PEaKIMU U aHAIU3 (PaKTOPOB, BIUSIOIINX HAa CMEIIEHNE XUMUYECKOTO
paBHOBECHS

JlabGoparopHasi padora Ne2«/3ydyeHune 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMu OT
KOHIIEHTPALlUK PEAarupyrolnX BEIIECTB U TEMIIEPATYPHD».
Conep:xanue jjadbopaTopHoii padorTbl: VccienoBanne 3aBUCUMOCTH CKOPOCTH PEAKITUN OT

OK 01
OK 02
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KOHIIeHTpauuu. OnpeaesieHue KOHCTAHThl CKOPOCTH PeakIuy rpauueckuM METOA0M.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TeMIlepaTypsl. Pacuer sHepruu aktuBanuu
peakuuu

Tema 1.7.

PactBopsI, TeOpus
AJIEKTPOJIUTHUYECKON
JIMCCOIMAIINN U HOHHBIN
obMeH

Conep:kanue y4eOHOIro MaTepuasa

PactBopsl. Buabl pacTBOPOB 110 coepKaHUIO paCTBOPEHHOTO BemiecTBa. PactBopumocts. [TonsaTue o
JUCTIEPCHBIX cucTeMax. VICTHHHBIC U KOJUTOUIHBIE pacTBOPBL. MaccoBas 10Jisl BEIIECTBA B
pactBope.llonarue o BogopoaHoM nokaszatene (pH) pactBopa. DneKTpoauTHYECKAs TUCCOITAAIINS.
CuiibHBIC U CJIa0BIE SJICKTPOIUTHI, HEANEKTPOJIUTHI. Peakiinu noHHOro oOMeHa

JlabopaTopnasi padora Ne3 «lIpuroroBieHue pacTBOpOB».

Conep:xanue adopaTopHoii padorsl: [IpuroroBinenue pacTBOpoB 3aJaHHON MacCOBOM J10Jei
PacTBOPEHHOTO BEILIECTBA, IPOBEICHUE PEAKIINI HOHHOTO 0OMEHA, OTNIpeIeJICHUE CPEIbl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATBHOT'O MHANKATOpA (KUCTas, HeWTpallbHas, 11eJoyHas). 3a/laHus Ha
COCTaBJICHHE HOHHBIX peakluii. Perenrne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha
pacTBOPBI, UCHIOTIB3YEMbIE B OBITOBOW M POU3BOJCTBEHHOH JI€ATEIbHOCTH YETIOBEKA

JlaGoparopHasi padora Ned4 «Peakuuu ruapoan3a.

Conep:xanue jadopaTopHoii padoTsl: VccinenoBanue cpenbl pacTBOPOB coJieil, 00pa30BaHHBIX
CWJIBHBIMU U CcJ1a0bIMH MPOTOIUTAMHU, U UX PEAKIIMI ¢ pacTBOpaMHU LIEJIOUH U KapOoHaTa HATPHSL.
CocTaBiieHHE peaklMil TuApoIIn3a coyien

JlabopaTopnasi padora NeS «IccnenoBanne AUCIIEPCHBIX CUCTEM.

Conep:xanue jadopaTopHoii pad6orbi: CTpoeHue u (akTOpbl YCTOMUUBOCTH TUCTIEPCHBIX CUCTEM.
Crpoenue muresuisl. PaccenBanue cBera pH MPOX0XkIEHUH CBETOBOT'O ITyYKa Yepe3 ONTHUECKU
HeogHopoaHyto cpeny (3ddexra Tunnans). [IpuroroBneHue u N3y4eHne CBOMCTB AUCTIEPCHBIX
CHCTEM pa3HBIX BHJIOB: CYCIIEH3UHU, SMYJIbCUH, KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOMCTB
VCTHHHBIX M KOJJIOWJHBIX PACTBOPOB, BBISBICHHE OCHOBHBIX PA3IMYHN MEKIY HUMHU

OK 01
OK 02
OK 04
OK 07

KontpoabsHasi padora no pasaeiy 1

Pa3nes 2. Heoprannyeckasi XuMust

18

Tema 2.1.
PU3NKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUYECKHUX
BEIIECTB

Conep:kaHue y4eOHOro MaTepuaa

10

Mertannsl. [Tonoxxenue metamios B [leproandeckoil cucTeMe XMMHUYECKHUX dJieMeHTOB. OCOOCHHOCTH
CTPOEHHSI SJIEKTPOHHBIX 000JI04€K aTOMOB MeTaiioB. O0miue pusnueckre cBOCTBa METAJIOB.
CruiaBbl METaIOB. DIEKTPOXUMUYECKUN PsiJ HANPSXKEHUM METAIII0B. XMMUYECKUE CBOMCTBA
BOKHEUIIINX METAIUIOB (HATPU, KM, KAJIBIINKA, MarHui, aTIOMAHAN, ITMHK, XPOM, JKEJI€30, ME/Ib) U
ux coearHeHu. Oo1me cnocoOwl nmoydeHus Metaio. [I[puMeHeHe MeTamIoB B OBITY U TEXHUKE

Hewmeramnsl. [Tonoxxenne Hemetamios B [leproanyeckoil cucteMe XuMuieckux sneMenToB 1. M.
MenpeneeBa 1 0COOEHHOCTH CTpOeHUs1 aTOMOB. Du3nUecKkre CBOMCTBA HEMETANIOB. AJIOTPOIHS

OK 01
OK 02
OK 04
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HEMETaJIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepoaa). XMMUYECKHE CBOMCTBA U
MIPUMEHEHHE BKHEHIIINX HEMETaIOB (TaJlOreHOB, Cephbl, a30Ta, Gpochopa, yriepoia u KpeMHHUs ) U
UX COCJIMHEHUM (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIOT, BOJOPOIHBIX coeuHenuil). [Ipumenenue
BAKHEUIIIMX HEMETAJJIOB U UX COCIMHEHUN

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/IIIOB, THAPOKCHUAOB,
KHCJIOT, coJieli u ,Z[p) I'eneTmueckas cBA3b HEOPraHN4YCCKUX BCIICCTB, IIPUHAAJICKAIINX K
Pa3JIMIHBIM KJIaCCaM. 3aKOHOMepHOCTI/I B U3MCHCHUM CBOMCTB IMMPOCTBIX BEHICCTB, BOAOPOAHBIX
COGHHHCHHﬁ, BBICIINX OKCHIOB Y THIPOKCHUIO0B

IIpakTnueckas padora Ne9-10. «Du3nKo-XUMHUYECKUE CBOWCTBA HEOPTAHUUYECKUX BEILIECTBY.
Coaep:xanue npakTu4yeckoit padorbl: CocTaBiIeHUE YPABHEHUH XMMUUECKHUX PEAKIIMN C y4aCTHEM
IIPOCTBIX U CJIOKHBIX HEOPTaHUYECKUX BEILECTB: METAJIJIOB U HEMETAJIIIOB; OKCHUJIOB METAJIOB,
HEMETaJJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUUECKUX KUCIOT, OCHOBAaHUN U aM(OTEpHBIX
TUIPOKCHU/I0B; HEOPIraHUYECKUX COJIEH, XapaKTEpU3YIOIIKX X CBOICTBA.

Pacuérsl Macchl BelecTBa min 00bEMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UIH
00BEMY OHOTO U3 YJAaCTBYIOIINX B PEAKIMH BEIECTB, pacy€Thl Macchl (00bEMa, KOIUYecTBa
BEIIECTBA) IPOAYKTOB PEAKIMH, €CIIU OJHO U3 BELIECTB UMEET NpuMecH. Perenue npakTuko-
OpPHEHTUPOBAHHBIX 3aJJaHUI HAa CBOMCTBA, COCTAB, IIOIY4YE€HUE U OE30I1aCHOE UCIIOJIb30BaHUE
BAKHEHIINX HEOPraHWYECKUX BELIECTB B ObITY U NPOPECCHOHATIBHON AESITEIbHOCTH YEJI0BEKA

JlabopaTopHas padora Ne6 «CBoiicTBa MeTa1JIOB U HEMETAJLJIOBY.

Conep:xanue 1adopaTopHoii padorbl: VccnenoBanue GU3NIECKUX U XUMUUYECKUX CBOWCTB
METAJIJIOB U HEMETAIIOB. PelieHne sKkcrnepuMeHTalbHBIX 33/1a4 [0 CBOMCTBAM XMMHUYECKUM
CBOWCTBaM METAJUIOB M HEMETAJUIOB, 110 PACTIO3HABAHHIO M TIOJTYYCHUIO COSTMHEHUH METAIJIOB U
HEMETAIJIOB

Tema 2.2.
Wnentuduxanms
HEOPTaHMYECKUX BEIICCTB

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTnuyeckas padora Nell.«KayecTBeHHbIE XUMUYECKUE PEAKIIUH, XapaKTepHbIE IS
oOHapyKeHHsI HEOPraHMYECKHUX BEIIeCTB (KAaTHOHOB U aHUOHOB)».

Conep:xanue npakTuyeckoii padorsr: CocTaBieHne ypaBHEHUN peakiuii 0OHapyKeHUsI KaTHOHOB
[-VI rpynmn u aHMOHOB, B T.4. B MOJIEKYJISIPHON U HOHHOM popmax. Peakuinu oOHapy eHHs
HEOPraHMYECKUX BEIIECTB B PEAIbHBIX 00BEKTAX OKPY’KaIOLIeH Cpeibl

JlabopaTopnasi padora Ne7 «MaenTn(nKanus HeOpraHm4ecKnX BemecTB».
Conep:xkanue 1a00paTopHOil padoThl: PenieHre SKCIepUMEHTATBHBIX 33/1a4 110 XUMUYECKUM

OK 01
OK 02
OK 04
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CBOMCTBaM METAJUIOB U HEMETAJLJIOB, MO PACIIO3HABAHUIO U MOJIYYEHHUIO COCTMHEHUI METAILJIOB U
HEMETAJJIOB (B3aMMOJICHCTBIE THAPOKCUIA ATIOMUHUS C PaCTBOPAaMHU KUCIIOT U
menoyeit, ). Unearudukanus HeopraHn4eckux BemecTB(KaTnoHoB [-VI rpymim uim aHnOHOB) ¢
HCIOJIb30BaHUEM UX (DU3UKO-XUMUYECKHX CBOICTB, XapaKTEPHBIX KAUYECTBEHHbIX PEaKIUil.
JIaboparopHasi paboTa Ha BEIOOD:

1. JTaboparopnast pabota Ne 7.1 «AHanutudeckue peakiuu katuoHoB [-VI rpynmy». [IpoBenenne
KaueCTBEHHBIX PEaKIIUiA, UCTIONB3YEMbIX JIJIsl OOHAPYKEHHUs KaTUOHOB | rpymmbl (kanus, HaTpus,
Maraus, aMMoHus), Il rpynmel Ha mpumepe O6apusi, III rpynmsr — cBunna, IV rpynms! — anmromunus, V
rpymsl — xene3a (11 u 1), VI rpynmsr — aukens. Onucanue HaOII01aeMBbIX SIBICHHA U COCTABIICHHE
XUMHUYECKUX PEaKIIUi.

2. JlaboparopHras pabota Ne 7.2 «AHAIMTUYECKUE peaKu aHUOHOBY.[IpoBeieHre KaueCTBEHHBIX
peaKuuii, UCTIONb3yEeMbIX ISl OOHApY>KEHUsI aHMOHOB: KapOoHaTta, pocdarta, cynbdara, cynsbuma,
HUTpaTa, Xjopuaa u Jap. Onvcanue HaOIIOAAEMBIX SIBICHHHA U COCTABICHHE XUMUYECKUX PEaKIHi

Tema 2.3. Coaep:xxaHue y4eOHOro MaTepuaJia OK 01
[IpousBoncTBo OK 07
HCOPraHUHCCKUX BCIICCTB. | [[pakTHyeckas padora Nel2. «Heopranudeckasi XumMusi B COBPEMEHHOM MHPEY.
3Hayenue Coaep:xkanue npakTudeckoii padorsi: OO0IIHe MpeICcTaBICHHs O IPOMBIIUICHHBIX CIOCO0ax
U TIPUMCHEHHE B ObITY MOJyYeHUSI XMMUYECKHUX BEIIECTB (Ha MPUMEpe MPOM3BOACTBA AMMHUAKa, CEPHOM KUCIOTHI). YepHas u
1 Ha IIPOU3BOACTBC LBeTHas MeTaiyprus. I[IpakTuueckoe npuMeHeHue IEKTPOIU3a IS OJyYEeHHUS LIEJTOYHBIX,
IETIOYHO3EMENTBHBIX METAIIOB U amfoMUHUS. CTEKIIO ¥ CHJIMKAaTHAs IIPOMBIIIICHHOCTh. [Ipobiema
OTXOJIOB ¥ MOOOYHBIX MPOTYKTOB.
Pemrenune nmpakTHKO-OpUEHTHPOBAHHBIX 33JJaHUK O POJIM HEOPTaHHUECKOW XUMHUHU B PA3BUTHH
MEIULMHBI, CO3[JaHUH HOBBIX MaTE€PUaJIOB (B CTPOUTEILCTBE U JIp. OTPACIAX MPOMBILIIIEHHOCTH),
HOBBIX UCTOYHHUKOB SHEPTUH (AIbTEPHATHBHBIE HCTOYHUKH SHEPTHH) B PEIICHUH MTPOOIIEM
HKOJIOTUYECKOM, YHEPreTHUECKOM 1 MUIEBON 6€301acCHOCTH
Kourposbnas padoty no pasaeny 2
Pa3nea 3. Teopernueckue OCHOBbI OPraHM4YeCKOH XUMHUH
Tema 3.1. | Conep:xanue yue6Horo marepuasia OK 01
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Knaccudukanus, crpoenue
¥ HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

[Ipeamer opranndeckoit XuMHuM: €€ BO3HUKHOBEHHE, PA3BUTUE U 3HAYEHUE B MTOJIYYEHUH HOBBIX
BEIIIECTB U MaTepuanoB. Teopusi CTpoeHUsI Opranndeckux coeaquuenuii A.M. bytineposa, eé
OCHOBHBIC MTOJIOKEeHUS. CTPYKTYpHBIE (OPMYJIIBI OPraHUIECKUX BellecTB. [ oMOIOTHs, H30MEpHs.
XuMuyeckas CBSI3b B OpraHM4ECKUX COCTUHEHUSIX: KpAaTHBIE CBS3H, G- U T-CBS3H.

[IpencraBnenne o KnaccuuKauy OpraHudeckux BeriecTs. HoMeHKIaTypa opraHm4ecKux
COEIMHEHMH (CUCTeMaTUYeCcKas) U TPUBUAIbHBIC Ha3BAaHUS BAXKHEHUIIINX MTPE/ICTaBUTENEH KIIACCOB
OpraHUYECKUX BEUIECTB

IIpakTnyeckas padora Nel3d.«HomMeHkiaTypa OpraHuYECKUX BEILIECTBY.

Conep:xaHue npakTH4YecKo# padoThl: O3HAKOMIICHHE ¢ 00pa3IiaMi OpraHUYECKUX BEIIECTB U
MaTepuagaMHi Ha UX OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAOII0JeHUE U
OTKCaHUE AEeMOHCTPAIMOHHBIX OMBITOB IO MPEBPALICHUIO OPTaHUYECKUX BEIECTB MPU HATPEBAHUU
(mnaBnenue, oOyrnuBanue u ropenue). CocTaBiIeHNE TOMHBIX U COKPALICHHBIX CTPYKTYPHBIX
(GhopMyIl OpraHMYECKUX BEIIECTB OT/EIbHBIX KIACCOB, UCIIONb3Ys UX Ha3BaHUS MO CUCTEMATHUECKOMN
Y TPUBHAIILHOW HOMEHKJIAType (3THIICH, alleTUJICH, TIUIEPHH, (GeHOI, (opMalbAeTH I, YKCYCHas
KHCIIOTa, THUIMH). PacueTsl mpocreiiieil popmMysibl OpraHMuecKoi MOJIEKYJIIbI, UCXOs U3
3JIEMEHTHOTO cocTana (B %)

Pasnen 4. YrieBoaopoabl

10

Tema 4.1.
YrineBogopo/ibl U ux
MPUPOJHBIE UCTOYHUKU

Coaep:xanue y4eOHOIro MaTepHuaJia

[IpenenbHbIe yrIeBOAOPO/IbI (ATKAHBI):COCTaB U CTPOEHUE, FTOMOJIOTMUECKUN psii. MeTaH u 3TaH:
COCTaB, CTPOCHUE, PU3NUECKUE U XMMUYECKHE CBOWCTBA (PEaKLIMU 3aMEIEeHHs U TOPEHUs),
HaXO0XJCHNUE B IPUPOJIE, OJTYyUEHHE U TPUMEHEHHE

HenpenenbHble yriaeBogopo/bl (aIKEHbI, aJKaAUEHbl, aTKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH psii. DTUJIEH U MPOIUJIEH: COCTaB, CTPOEHUE,
¢u3nyeckre 1 XMMMUYECKHE CBOMCTBA (peakIMy TMIpUPOBaHUs, FaIOTeHUPOBAHUS, THIpaTalluH,
OKHCJIEHUS U TIOJMMEPHU3alIUN) TIOJTy4eHHE U TPUMEHEHHE.

Ankanuensl: Oyragues-1,3 u merundyraauen-1,3, XumMudeckoe CTpoeHue, CBOUCTBA (peakuus
MOJINMEPU3aLIH ), TPUMEHEHHUE (JIJIs1 CHHTE3a MIPUPOJAHOTO M CHHTETUYECKOIO KayuyKa U PE3UHBI).
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHMS, TOMOJIOTMYECKHH psil. ALIETHIIEH: COCTaB, XMMUYECKOE
CTpoeHHe, (prU3nuecKre U XUMUYECKHEe CBOMCTBA (peaKIK THAPUPOBAHNS, TaJOTEHUPOBAHUS,
THJIpaTallii TOPEHNUs ), OTyYeHHEe U IPUMEHEHHe (MICTOYHUK BBICOKOTEMIIEPATYPHOTO MJIaMEHU JIJIs
CBapKH U PE3KU METAJJIOB)

ApomaThyeckue yrieBoAaopoabl (apeHsl). beH3oma u Toayon: cocTas, CTpoeHue, pusnueckue u
XUMHUYECKHE CBOICTBA (peaKkMy rajJoreHUpOBaHUs U HUTPOBAHUS), TOTYYEHHE U IPUMEHEHUE.
TokcuyHOCTh apeHoB (BIMsIHUE O€H30J1a HA OPraHu3M 4esoBeka). [ eHeTHueckas CBsI3b MEXKIY
YTIEBOAOPOAAMH, IPUHAUICIKALIMMHY K Pa3JINYHBIM KIACCAM.

OK 01
OK 02
OK 04




[TpupoHbIe HCTOYHHUKH YTIeBOAOPOAOB. [Ipupoansblii ra3 u nomyrHele HedTsHbIE ra3el. Hed1hb u eé
npoucxoxaeHne. Crnoco0sl nepepadoTKu He(PTU: MeperoHKa, KpeKUHT (TEpPMUYECKHH,
KaTaIMTHIeCKui ), muponu3. IIpoaykTel nepepaboTku HeTH, UX TPUMEHEHNUE B POMBIIUIEHHOCTH
B ObITY. KaMeHHBIH yrosb ¥ IPOAYKTHI €ro nepepadoTKu

Tema 4.2. Coaeprxanue yueOHOIro MaTepuaJa 4 OK 02
DU3BHKO-XUMHUYECKUE OK 04
CBOMCTBA yriaeBoopooB | JlaGopaTopHasi padora Ne8-9«CBoiicTBa yIieBo10pPOIOBY.
Coaep:xanue 1abopaTopHoi padorsl: TpuBHanbHas U MEKIyHAapOJHAasi HOMEHKJIATypa,
XUMHUYECKHE CBOICTBA, CIIOCOOBI MOJIyUYEHUs YIIIeBOJOPOI0B. MoennpoBaHue MOJIEKYI U
XMMHUUYECKUX NPEBpAIEHUI yIIIEeBOJOPOIOB (Ha IpUMeEpE 3TaHa, 3TUJICHA, alleTUIIEHA U JIp.) U
raJloreHonpon3BoAHbIX. KauecTBeHHbIE peakiuu YIIIeBOAOPOI0B PA3IUYHBIX KJIACCOB 4
(obecuBeurnBaHNE OPOMHON MM HOAHOM BOJIBI, pacTBOpa MIEpMaHIaHaTa Kajus, B3aUMOJICHCTBUE
alleTHJIeHa C aMMUa4YHBIM PacTBOpPOM okcua cepedpa(l)), kauecTBeHHOE OOHAPYKEHHE Yriepoaa U
BOJIOPOJIa B OPraHUYECKUX BEILIECTBAX.
[Tonydenue sTUIeHAa U3 3TaHOJIA B 1a00PaTOPUU U U3yYEHUE €T0 (PU3NIECKUX U XUMUYECKUX
cBoiicTB. CocTaBiieHHE peaKUil IPUCOEIMHEHHS U OKUCIICHUSI Ha TpUMepe 3TujieHa. Pemenue
pacueTHBIX 3a7a4 C UCMOJIb30BAaHUEM INIOTHOCTH ra30B MO BOJAOPOY U BO3IYXY
KountpoJsbnas padora no pasaeny 3-4 4
Pa3nes 5. Kucioponocoaep:xaiye oprannyeckie coeinHeHus! 12
Tema 5.1. Conep:xaHue yueOHOro MaTepuaJa 2 OK 01
Cnuptsl. @eHon [IpenenpHble OJJHOATOMHBIE CIIUPTHI (METAHOJI ¥ 3TAHO): CTPOEHUE, (PU3NYECKHE U XUMUUECKUE OK 07
Anbaeruapl. CBOMCTBa (pEeaKIMK ¢ aKTUBHBIMU METAJUIaMU, TaJIOT€HOBOJI0POJIaMU, TOPEHNUE), TPUMEHEHHUE.
KapOoHOBBIE KUCIIOTHI. BonopoaHeie cBA3M MEKy MOJIEKYIaMH CIUPTOB. PU3NOIOTMYECKOE JEHCTBUE METAHOJIA U 3TaHOJIA
CrnosxHble 3¢upsl Ha OpPraHU3M YeJIOBEeKa.
VYriesonasl MHoroaToMHbI€ CIIUPTHI (ITUIICHIJIMKOIb U TIMLIEPHH): CTPOEHHUE, (PU3NYECKHE U XUMHUECKUE
CBOICTBa (B3aUMOJEHMCTBHE CO LIEIOYHBIMU METAJIIIAMH, KAUECTBEHHAs peaKllMsi HA MHOTOAaTOMHbBIE
cupThl). PU3NOIOTNYECKOE NEMCTBIE Ha OpraHu3M uesoBeka. [I[pumenenne rivueprusa u
ATUJICHTJIUKOJIA. 2

®enoin. CTpoeHHe MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUe CBOICTBA (peHoa. TOKCHYHOCTH (heHona,
ero (usnonornyeckoe IHCTBUE HA OpraHu3M yenoseka. [Ipumenenne gpenona

Anberuasl U KeToHbI ((popManbIerus, aueTaabAerul, aleToH): CTpoeHHe, GU3NIEeCKre U
XUMHUYECKHE CBOMCTBA (PeaKk[Mi OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKInn),
MIOJIyYE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KMCIOTHI (MypaBbHHASI U YKCYCHAasl KMCIIOTHI): CTPOEHUE,
¢u3nyeckre 1 XUMHUYECKHE CBOMCTBa (00IIHe CBOMCTBA KUCIIOT, PeaklUs dTepr(pHUKaIININ),

IMMOJIYUYCHHEC U TIPUMCHCHUC. CTeapI/IHOBaH M OJICMHOBAA KHWCJIOTHI KaK IMPEACTABUTCIN BbICIIINX




KapOOHOBBIX KUCIIOT. MbUIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.
CroxHble 3(upbl KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['Maponu3 ciioxHbIX 3¢upoB. XKupsl.
I'mpponus xupos. [Ipumenenne xupos. buosornueckas posis )KUPOB

VYraeBosl: cocTaB, Kiaccu(uKanus yrieBo1oB (MOHO-, AU- U nosmcaxapusl). ['mokos3a —
MPOCTEUIINI MOHOCAXapUa: OCOOCHHOCTH CTPOSHHS MOJICKYJIbI, (PU3NUECKHUE M XUMHUYECKHE
CBOMCTBA INIIOKO3bI (B3auMoeicTBre ¢ ruapokcuiom Meau (1), okucienrne aMMuagyHbIM pacTBOPOM
okcupa cepedpa (1), BoccranoBneHue, OpoKeHHE TIIOKO3bI), HAX0XKJICHHE B IPUPOE, IPUMEHEHUE
IJIFOKO3bI, OMOJIOrHYecKas poib B KHU3HEASATEIbHOCTH Oprann3Ma yenoBeka. dortocunres. Opykroza
KaK U30Mep IJIFOKO3BI.

Jucaxapuibl: caxapo3a, MajabTo3a. BoccTaHaBnuBaromuye 1 HEeBOCCTaHABIMBAIOIINE IUCaXaPU/IBL.
I'unponus aucaxapuaos. HaxoxaeHue B pupoe U IpUMEHEHUE.

[Tonmucaxapuapl: Kpaxmal, INIMKOTeH U Leunon03a. CTpoeHne MakpoMOJIeKyJl Kpaxmala, IIMKOreHa
U LEeJUTH0NI03bl. PU3HYECKUE CBOMCTBA KpaxMala U LeJUI003bl. XMMUYECKHE CBOMCTBA KpaxMasa:
TMJIPOJIN3, KaYECTBEHHAsl PEaKLUs ¢ MOA0M. XMMHUUECKUE CBOIMCTBA 1EJUTI0JIO3bL: THIPOIIN3,
nosrydeHne 2gpupoB nemntono3bl. [ToHsTHe 06 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, allETATHBIA MIEIK)

Tema 5.2.
DU3HKO-XUMHYECKIE
CBOMCTBA
KHCJIOPOAOCOIEPKALUX
OPraHUYECKUX
COCIUHCHHI

Coaep:xanue yueOHOro MaTepuaJia

IIpakTnueckas padora Nel4-15. «HomeHknaTypa KUCIOPOAOCOAEPKALIUX OPraHUUYECKUX
COCTUHEHUN.

Coaepixanue npakTudeckoii padorsl: TpuBuanbHas U MeXIyHapOAHAs HOMEHKIATYpa,
XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOJTyYEHHsI CHUPTOB U (PEHOJIOB, KAPOOHOBBIX KHCIIOT U 3(HUPOB,
aJbJIern1I0B U KeTOHOB. COCTaBIEHUE CXEM PEaKIIHil (B TOM YHUCIIE IO MPEATIOKEHHBIM LIEOYKaM
IIPEBpaILEHHIT), XapaKTepPU3YIOIINX XUMHUUECKUE CBOICTBA KUCIOPOI0COAECPIKAILIMX OPraHNUECKUX
COEIMHEHU I

IIpakTnuyeckas padora Nel16-17. «Xumuueckue 1 pu3nyeckue CBOMCTBa KUCIOPOI0COAECPIKAIINX
OpPraHUYECKUX COEAMHEHUS.

Copep:xanue npakTuyeckoii padéornl: [IpoBenenune, HabMOJEHNE U ONMCAHUE JEMOHCTPAIIMOHHBIX
OTIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIMHY OJHOATOMHBIX CIIUPTOB (OKUCIECHUE 3TaHOJIA
okcugoM menu(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJIEHCTBHE TIMIIEPHHA C THAPOKCHUIOM
meau(Il)), anpaernnoB (okucIeHHE aMMUAYHBIM pacTBOpoM okcuia cepedpa(l) u ruapoxcuaom
meau(Il), B3aumopeiicTBre kpaxmaia ¢ HOJOM), U3yUYEHUE CBOMCTB PACTBOPA YKCYCHOM KHCIIOTHI.
[IpakTueckoe NpUMeHEeHNE dTUIICHTIIUKOIIA, TulepuHa, ¢peHomna. [Ipumenenue Gopmanpaerusa,
aleTanbJIeru/a, yKCyCHON KUCIIOTHI. Perienne skcrepuMeHTalbHBIX 3314 0 U3YYeHHIO (PU3HKO-
XUMHUYECKHUX CBOMCTB KHCIIOPOIOCOJEPKAIINX OPraHUYECKUX COSAMHEHUN

OK 01
OK 02
OK 04

KonTpoJsbsHas padory no pasaeny S

[\%}

Pa3zgea 6. A3oTocoaepxanye OpranudecKue coeIuHeHus
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Tema 6.1.
AMMHEL.
AMMHOKHCIOTEL.
benkn

Coaep:xaHue yueOHOIro MaTepuaJia

AMWHBI: METUJIAMUH — IPOCTEHIINI IPEICTABUTENIb AMUHOB: COCTaB, XUMUYECKOE CTPOEHUE,
(u3nUecCKre U XUMUYIECKIE CBOMCTBA, HAXOXK/CHUE B PUPOJIC.

AMUHOKHUCIIOTHI KaK aM(QOTepHbIe OpraHndyeckue coequHeHus. u3nyeckue 1 XuMU4YeCKre CBOMCTBA
aMUHOKHCIIOT(Ha MpUMepe TIMIKUHA). buonornyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuab.

benku kak npupoaabie nonumepsl. [lepBudnasi, BTopuyHas ¥ TpETHYHAs CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OCIIKOB: THAPOIIN3, JCHATYPAlNS, KAUECTBEHHBIC PEAKIINH HA OCIIKH

IIpakTuyeckasi padora Nel8-19.«CBoiicTBa a30TOCOACPIKAITUX OPTAHUYCCKUX COSTUHEHUN.
Coaep:xkanue npakTudeckoii padorni: Ou3nueckne U XUMUYECKUE CBOMCTBA aMUHOB (PEAKITUH C
KHCJIOTAaMH Y TOPEHHsI) 1 aMUHOKHCIIOT (Ha mpuMepe rimnuHa). Habnronenue u onvcanue
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYPANHs OCIIKOB IPU HATPEBAHHH, IIBETHBIC PEAKITH OCITKOB

OK 01
OK 02
OK 04

KontpoasHnas padory no pasgeny 6

Pa3pnen 7. BbICOKOMOJIEKY ISIPHbIE COCHHECHUS

=

Tema 7.1.
[IimacTmaccsl.
Kayuyku. Bonokna

Coaep:xanue y4eOHOro MaTepHuaJia

=

IIpakTuyeckas padora Ne20. «CuHTe3, aHAIN3 U KITACCUPUKAIHS BRICOKOMOJIEKYISIPHBIX
COCTUHEHUN)»

Coaepixanue npakTu4yeckoii padborbl: OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYISIPHBIX
COEMHEHMI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHb NOJUMEPHU3ALIUH, CPEIHSS
MoJieKysipHasi Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN —
MIOJINMEPU3ALUS U TOJIMKOHCHCALIHSL.

O3HakoMJIeHHE ¢ 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayYyKOB:
IJIACTMACCHI (ITOJIMATHIIEH, OJIUIIPONHIIEH, TOJTMBUHWIXJIOPU, TOJIUCTUPOI); HATypaJIbHBIN U
CHUHTETHYECKUE Kayuyku (OyTaueHOBBI!, XJIOPONPEHOBBIN U U30NPEHOBBIN ); BOJIOKHA (HaTypalbHbIE
(XJI0IOK, MIePCTh, MIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKUE (KAllPOH U
JIaBCaH)

IIpakTnyeckas padora Ne2l. «I'eHeTHueckas CBsI3b MEXy KJIaCCaMU OPraHMUYECKHUX COSAUHEHUI.
Conepxanue npakTu4ecko padorsl: Pemenne nenovexk npeBpameHnii Ha FEHETUYECKYIO CBS3b
MEXy KJIacCaMH OPraHUYECKUX COCIUHEHUN C COCTaBICHUEM Ha3BaHUN OPraHUYECKUX COCIUHEHUN
110 TPUBUAIBHOW MJI MEXKITYHAPOIHON CUCTEMAaTUYECKONM HOMEHKJIAaType. Pemenue pacueTHbIX 3a1a4
110 YPAaBHEHHSIM PEAKIUI C YYaCTUEM OPraHUYECKUX BEIIECTB

OK 01
OK 02
OK 04

KonTpoabHnas padory no pasueny 7

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJEePKAHUE (CoepKaHUe MPUKJIATHOTO MOIYJIs1)

46

Pa3nes 8.Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA

12

OK 01

Z1




Tema 8.1. Coaeprxanue yueOHOro MaTepuaJa OK 02
Opranunyeckue BemecTsa B | [IpaBuiia 3KOJOTHYECKH IIETIECO00PA3HOT0O TOBEICHUS B OBITY U TPYAOBOM JIEATEIBHOCTH B IICIIAX OK 04
KU3ZHEJEATEIIbHOCTH COXPAHEHHUS CBOETO 37J0POBbs U OKPYXKAIOIIEH IPUPOIHON CPE/Ibl, OIACHOCTh BO3AECHCTBUS HA OK 07
yenoBeka. IIpou3sBoICTBO | KMBBIE OPraHU3MbI OPraHUYECKHUX BEIIECTB OTJCIIBHBIX KJIACCOB (YIIIEBOIOPOIbI, CIIUPTHI, (DEHOITHI, [IK 1
U IpUMEHEHUE XJIOPOPraHUYECKUEe MPOU3BOAHBIC, ATBACTUIBI U JIP.), TOKA3aTelb MPEACIbHO JOMYCTUMON
OpraHUYEeCKUX BELIECTB B | KOHIICHTPAILIUU U €r0 UCIIOIh30BaHHUE.
MPOMBIIIUIEHHOCTH buooprannueckue coequnenus. [Ilpumenenne u Ouonorudeckas poiib yriaeBogaoB. OKucIeHue

YTJIE€BOJIOB — UCTOYHUK SHEPTUU JKUBBIX OpraHn3MoB. O01acTi MPUMEHEHUS] aMUHOKHUCIIOT.

[TpeBpamienus 6eIKOB MHIIHU B opranu3Me. buonorunueckue Gpynknun 6enkoB. buonornyeckue

¢GbyHKIUH kUpoB. Posb oprannyeckoil XMMUu B peleHHH mpo0ieM MUIeBoi 0e30M1acHOCTH.

HyxnenHoBble KMCIIOTBHI: cocTaB U cTpoeHue. CTpoeHne Hyki1eoTH10B. COcTaB HyKJIE€MHOBBIX

kucnot (JJHK, PHK). Ponb HyKJI€MHOBBIX KHCIIOT B dKU3HEJESATEIILHOCTH OPraHU3MOB

IIpakTuyeckasi padora Ne22. «[Ipou3Bo/ICTBO U TPUMEHEHNE OPTAaHUYECKUX BEILIECTB B

MIPOMBIIIITICHHOCTH.

Conep:xanue npakTudeckoi padorsi: [Ipon3BoacTBo MeTanoma, nepepadorka HedTu. [lonmmsTunen

KaK KPYMTHOTOHHA)XHBIN MPOAYKT XMMUYECKOTO MPOU3BOACTBA. [IprMeHeHne aTuieHa.

[Ipon3BOACTBO ¥ MPUMEHEHHUE KayuyKa U pe3uHbl. CHHTETUUECKHE U HCKYCCTBEHHBIE BOJIOKHA, X

cTpoeHue, cBoiicTBa. [IpakTuyeckoe ncnonb30BaHue BOIOKOH. CHHTETUYECKHE TIICHKU: U30JISIIIHS

JUTSI IPOBOJIOB, MEMOpaHBI /171 ONIPECHEHUS BOJIbI, 3alIUTHBIE TUICHKH JJI1 aBTOMOOMIICH, TIJIACTBIPH,

XUpYypruueckue noBs3ku. HoBble TEXHOJIOTMH TabHEUILEr0 COBEPIICHCTBOBAHUS MIOJTUMEPHBIX

MaTepUajoB
Tema 8.2. Coaep:kaHue yueGHOro MaTepuaia OK 01
XUMHYECKHE TEXHOIOTHH | Pojip XMMHH B 00€CIICUEHHH SKOJTOTMUYECKO#, SHEPreTHUECKOH U MUIEBO 6€3011aCHOCTH, PA3BUTHH OK 02
B [IOBCE/THEBHOM MEIHIINHBI, CO3/IaHUU HOBBIX MaTepHUasoB (B 3aBUCUMOCTH OT BUAa MpodeccroHalbHON OK 04
¥ IIPO(hECCHOHATBHOM JeSITEIbHOCTH ), HOBBIX HCTOUYHUKOB SHEPTUH (IbTEpHATUBHBIE HCTOYHUKHU 3HEprun). [lonstue o OK 07
JEATENIbHOCTH YEIOBEKA [IK1

HAaYYHBIX MCTOAAX IMO3HAHUS BCHICCTB U XUMUYICCKUX peaKIlI/Iﬁ. Hpe,Z[CTaBHCHI/IH 00 O6H_[I/IX HAyYHBIX
IMPpUHOHUIIAX ITPOMBINIJIICHHOTO ITOJIYYCHUA BayKHEHUIITHX BCIICCTB (Ha npuMEpax Mporu3BOJACTBA
aMMMakKa, CCpHOﬁ KHCJIOTHI, MeTaHOJ'Ia).

Yenmosek B MHPE BEIIECCTB, MATCPUAIIOB 1 XUMUUYCCKHUX pealcunﬁ: XUMUSA 1 310POBBC YCIIOBCKA:
IpaBujia 0€30I1aCHOTO HCIIOJIb30BaHMS JICKApCTBCHHBIX MPCIIapaToB, OBITOBOM XMMHUH B
HOBC@HHGBHOﬁ JKM3HU. bBITOBasS XMMHUYecKast I'paMOTHOCTH

IIpakTnueckas padora Ne23-24.«IIpuMeHeHne XUMUYECKUX BEIIECTB U TEXHOJOTUHN C yUETOM
Oymy1ieit mpodeccHoHATBHON ASSITENEHOCTI.
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Coaeprxanue npakTu4yeckoii padorsl: Pemenue kelic-3aaa4 Mo TeMaM: MUILEBHIE IPOIYKTHI,
OCHOBBI PallMOHAJIBHOTO MUTAHMS, BAXKHEHMIIINE CTPOUTENIbHBIE U KOHCTPYKIIMOHHBIE MaT€pUaIIbL,
CEJIbCKOXO0351ICTBEHHOE IIPOU3BOJICTBO, KPACKH, CTEKJIO, KEPAMHUKA, MAaTEPHUAIIBI JUIs SIEKTPOHUKH,
HaHOMAaTepHaJlbl, TEKCTUIIbHBIE BOJIOKHA, NCTOYHUKN SHEPTUU, OPraHUYECKUE U MUHEPAJIbHBIE
YI[O6peHI/ISI, JICKAPCTBCHHBIC 1 KOCMCTUYCCKHUC MTPLCIIaparThl, OBITOBast XUMHA, MaTCpUaJIbl U3
HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

Samura:[IpencraBienue pe3yabTaToOB pEIICHUS Keiic-3a1a4 B popMe MUHU-IOKIIaaa (JJOMYyCKaeTCs
UCIOJIb30BaHKE TpaduUYecKUX U MPE3EHTALNOHHBIX MaTEPHAIIOB)

KonTpoasHnasi padoty no pasaeny 8 2
Paznen 9. UccienoBanue 1 XuMUYeCKUl aHAJIN3 00beKTOB OHoC(hepbl U TeXHOC(hePbI 34
Pa3nen 9.1. UcciienoBanne 1 XuMuUYecKkuii aHaJIN3 00beKTOB Onocdepbl
Tema 9.1.1. Conep:xxanue y4eOHOro MaTepuaa 6 OK 01
OcHOBBI 1a00pPaTOPHOIA IIK1
TpAKTHKH B JladopaTopnasi pa6ota Nel(0«OcHOBBI 1a00paTOPHON TPAKTUKI. 11K2
npoGeccHOHaNbHEIX Coaep:xanue JjabopaTopHoii padorsl: JlabopaTopHas nmocyna U XuMU4eckue peakTuBbl. OCHOBHBIE 2
nabopatopusx naboparopusie onepanun. JlabopatopHoe obopynoanue. TexHUKa 0€30NACHOCTH | MpaBUiIa pabOThI
(moBeieHMs) B J1aOOPAaTOPUH
IpakTuyeckasi padora Ne25-26«IkcniepruMeHTaIbHAS XUMUS: PACUEThl, aHAIN3 JaHHBIX U
IIPEJICTABICHUE PE3YJIbTATOBY.
BrImotHeHHE THTIOBBIX PAacYeTOB IO TEMATHKE SKCIIEPUMEHTA (BBIXOJ MTPOAYKTA PEaKIiH, Macca 4
HaBecKH, 00beM pacTBoputeisi).O0padoTka JaHHBIX, aHAJU3 U OIIEHKA UX JIOCTOBEPHOCTH
(BBIYMCIIEHUE CPEIHET0 3HAUEHUS SKCIIEPUMEHTANIBHBIX JaHHbIX, orpemHocTty).Ilpencrasnenne
pe3yIbTaTOB DKCIIEPUMEHTA B pa3nudyHoit popme (Tabnuna, rpaduk, oTueT, TOKIIA, TPE3CHTAINS)
Tema 9.1.2. Coaepixanue yueOHOIro MaTepuasa 4 OK 01
XUMHUECKUH aHanu3 npoo OK 02
BOJIBI IIpakTHyeckas padora Ne27«KoHIEHTpanust pacTBOPOBY. OK 07
Conep:xaHue npakTH4eckoii padoTbl: CriocoOb! BBIpaXKEHNs KOHIIEHTPALMN PACTBOPOB: MaccoBast ) TIK1
JI0JIs1 PaCTBOPEHHOTO BEIIECTBA, MOJISIPHAS U MOJIJIbHAS KOHIIEHTpauu. Tutp pactBopa. Pemenue K2
MIPAKTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJJaHUN Ha pacueT KOHIEHTPALUN 3arpsA3HSAIOIINX
BELIECTB U UX CPAaBHEHUE C MPEAETbHO JoMycTUMbIMU KoHIIeHTparusamu (I1/1K)
2

JlaGopaTopHas padora Nell. «VccrnenoBanue XUMHUECKOTO COCTaBa Mpod BOIBI».
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Coaeprxanue J1a00paTOpHOH padoOTHI:

JlabGopaTopHas paboTta Ha BEIOOP:

1. JlaboparopHast pabota«OurcTKa BOJBI OT 3arpsi3HeHU». VIcrob30BaHre METOIOB (PHIIBTPOBAHHUS
1 a1copOLUu AJIst OTJENECHUA 3arpsi3HEH B ccaenyemMoi mpooe Bosl. BEIOOp MeTo1a 0UnCTKY B
3aBUCHMOCTH OT Bua 3arps3Henus. CpaBHeHue () (HEKTHBHOCTH PA3IMIHBIX METOJI0B OUYHUCTKU BOJIBI
B Pa3HBIX YCJIOBUSX (B JJaOOpaTOPHH, B TOMAITHUX U MOJIEBBIX YCIOBHSIX).

2. JlaboparopHas pabota«Onpenencarne pH Boasl 1 ee kucioTHocTHY. Onpenenenne pH cpembl ¢
MTOMOIIBIO0 YHUBEPCAIBHOIO UHAUKATOpa. Vcronb30BaHe TUTPOBAHUS TS ONIpeIeTICHUS
KHCIOTHOCTH. OmpeneseHue 001ei KUCI0THOCTH BOJIBI, pacdeT CBOOOHON KUCIOTHOCTH.
Omnpenenenue oo1Iel 1 cBOOOHOH IeodHOCTH. COCTaBIICHUE YPAaBHEHUN PEAKIIUMA, TPOTEKAIOIINX
IIPY ONIPEJICIICHUN KUCIOTHOCTH/ MIEJIOYHOCTH MPOO BOJBI. Y CTAHOBIICHUE CIIOCOOOB MCTIOIH30BAHUS
UCCIIETOBAaHHBIX MPOO BOJBI B )KU3HEAEATEIHLHOCTH Y€JIOBEKa, HA OCHOBE MOJMyUYEHHBIX JAHHBIX O
COCTaBe.

3. JIabopartopHas pabota«OnpeeneHne )KecTKOCTH BOIbI U CIIOCOOBI €€ YCTPaHEHUSD.

Crioco0bl ycTpaHEeHHs BCEX BUJIOB JKECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJIEH KECTKOCTH.
Pemmenue skcriepuMeHTaIbHOM 3a/1a4K Ha BHISIBJICHHE BPEMEHHOW U TTOCTOSIHHON KECTKOCTHU BO/JIBI.
Or1eHKa BEPOATHOCTH YCTPAHEHUSI BCEX BHJIOB JKECTKOCTH B JOMAIIIHUX YCJIOBHSIX

Tema 9.1.3.
XUMUYECKUN KOHTPOJIb
Ka4yecTBa MPOAYKTOB
MUTaHUSA

Coaep:xanue yueOHOro MaTepuaJia

IIpakTnueckas padora Ne28-29«Oprannueckrie 1 HEOPraHMYECKHE BEIIECTBA, BXOSAIINE B COCTAB
MPOAYKTOB MTUTAHUSY.

Conep:xanue npakTudeckoi padorsi: Omnpeaenenue coctaBa 010 Ha COAEPKaHUE MAKPO U
MHUKpPO3JIEMEHTOB. M3yueHune npeanokeHHbIX MpernojaBareneM 010/ Ha MpeAMET XUMUYECKOTo
COCTaBa, OTIpeJIeICHUE JI0JIEH OT CyTOYHOW HOPMBI MAaKpO M MUKPOIJIIEMEHTOB B YKa3aHHOM OJTIOJIE.
Perienue npakTHKO-OpUEHTUPOBAHHBIX 3aj[ay 10 KYJIMHAPHON TeMaTHKe pa3IMYHbIX THUIIOB

JlabopaTopHas padora Nel2 «l/ccienoBanre XUMUUECKOTO COCTaBA MPOJAYKTOB MMUTAHUSI.
Conep:kaHue npakTH4YecKoi padboTbl:

JIaGopartopHas paboTa Ha BBIOOD:

1. JTabopaTopHnast pabota «O0HapyKeHHE HUTPATOB B MPOyKTax nmuTaHus».MccnenoBanue
MaTEpUAJIOB MOIYKOJIMYECTBEHHBIM METOJIOM OIIPEIEIIEHUS] HUTPATOB C UCIIOJIb30BaHUEM
nudeHnnaMrHa (KOpHEIUIoAbl OBOLIEH, JTUCThsI U KOUepbIKKa KamyCThl, TUIOb! (PPYKTOB). AHATU3
YPOBHS 3arpsA3HEHMS] HUTPaTaMU 110 MHTEHCUBHOCTH OKPAIIMBAHUS TPOYKTOB PEAKIUH.

2. JJaboparopnas padota «/ccnegoBanue IpOIyKTOB MUTAHUS HA HAJTMYHE YTIICBOJIOBY.

OK 01
OK 02
OK 07
IIK1
IIK2
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HccenenoBanue MOJIOYHBIX IPOAYKTOB Ha HAIMYME Kpaxmana. MccieqoBanue IpoIyKTOB Ha HAJIM4KE
TJIFOKO3bI

Tema 9.1.4.
XUMHUYECKUI aHaIu3 MPod
MOYBBI

Conep:xanue yueOHOro MaTepuaJia

IpakTunyeckas padora Ne30«CocraB, Ha3HAUEHUE U TPUMEHEHNE MUHEPATIBHBIX YI00PEHUII.
Conep:xaHue npakTHdeckoi padorsl: O0macTn Ha3HAYCHUS (IPUMEHEHUS ) TIOYBBI, HCXOS U3
KaueCTBEHHOT'O U KOJIMYECTBEHHOT'O COCTaBa. AHaIN3 HOPMAaTUBHOW JOKyMeHTaluu. Ponb
HEOPraHMYECKUX BEIIECTB B KAUYECTBE MUHEPAIbHBIX YI0OpeHuH, ynydmureneinoussl. CocTan

MUHEPAJIBHBIX YIOOPEHUM U UX IPUMEHEHHUE B 3aBUCUMOCTHU OT COCTaBa MIOYBHI U €€ PA3HOBUIHOCTH.

B3aumocBsi3p coctaBa y100peHui 1 UX BIMSIHUS HA BEr€TaTUBHBIE CBOMCTBA U II0IOHOIIIEHHUE
pacTeHuit

JlabopaTopuas padora Nel3 «lcciaenoBanre XUMUUECKOTO COCTaBa MPOO MOYBBI.

Conep:xaHue NpaKTHYeCKOH padoThI:

JlaboparopHast paboTa Ha BEIOOD:

1. JlaboparopHast pabota «OOHapykeHUEe HEOpraHUYeCKUX mpumece B mpodax».lIpurorosnenue
HpO6I>I TIOYBBI JJISI UCCIICAOBaAHUS KI/ICJ'IOTHOCTI/I/HIGJ'IOLIHOCTI/I, HCOPTaHNYCCKUX 3arpﬂ3HeHHﬁ.
Obnapy>keHue XJI0pua- U cyiabhaT-uoHOB B Mpode mouBbl. CocTaBIeHNE YpaBHEHUM peakiuit
oOHapyxeHus. CpaBHEHHUE MOITYUYEHHBIX IT0Ka3aTeae ¢ HOpMaTUBHBIMU (CIIPAaBOYHBIMHU )
3HAYEHUSIMHU.

2. JJaboparopnas padota «Onpezaenenre pH BoIHOI BHITSHKKH TTOYBBI, €€ KUCIOTHOCTU U
mienouHocTu». McenenoBanre BOAHBIX BBITSKEK 00Pa3I[0B TOTOBBIX TOUYBEHHBIX CMECeH (I pa3HbIX
TUMoB pactenuit). Onpenenenue pH MoYBkI ¢ UCTIOIB30BAaHUEM UHAUKATOPOB. OIleHKa TUIIOB ITOYB B
MIpeJICTAaBICHHBIX 00pasnax (CUIbHOKKCIAs, KUCast, CIa00KUCast, HeHTpaabHas, MET0YHAsl)

OK 01
OK 02
OK 07
IIK1
I1IK2

Tema 9.1.5.
Hccnenosanme 00bEKTOB
ouocdepsl

Conep:kanue y4yeOHOro MaTepuasa

10

VY4eOHo-Hccae10BaTeNbCKUI MPOEKT B 00JIaCTH HccienoBaHusl 00beKTOB Orocdepsl. O030p TeM
y4eOHO-UCCIIEI0BATENILCKUX MTPOEKTOB. AJITOPUTM BBINIOJHEHHS MTpoekTa. OnpeeneHue npoodaemMbl
uccienoBanus. MeToipl oucka, aHajinsa u 00paboTKu HHGOPMAIIUHU O IPOEKTE B PA3INUHBIX
MCTOYHHKAX

OK 01
OK 02
OK 04
OK 07
IIK1
I1IK2
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IIpakTuyeckas padora Ne31-32«lccrnenoBanne 00beKTOB OHOChEpsl ¢ y4eTOM MPohecCHOHATBLHOM
HATPaBICHHOCTI

Coaep:xkanue npakTudeckoii padornbl: OO0CHOBaHUE aKTyallbHOCTH BEIOpAHHOM TeMBbI. BEIsSBICHHE
poOJIeMbI HccieIoBaHus. BpIOOp 00BEKTOB U MeTOIOB HccinenoBanus. [loctaHoBKa 1enel U 3a1a4
uccnenoBanust. OnpeaeneHne NpoayKTa uccieaoBanus. OnpeaeneHe TarnoB U COCTaBICHUE IJIaHa
UCCIICIOBAHMS.

3amura npoekra: [IpencrasicHue pe3yabTaTOB BHITOJHEHUS y4eOHO-UCCIICIOBATEIBCKUX
MPOEKTOB (BBICTYIUICHUE C TIPE3CHTAIHECH)

JlabopaTopnasi pabora Nel4-15 «lVccrnenoBanue nMpeaios)keHHOTO 00hEKTa HA KUCIIOTHOCTD,
IEIOYHOCTh, XUMHUYECKHI COCTaB (3arpsi3HUTENN, MAKPO- K MUKPOAJIEMEHTBI)».

Conep:xanue jadopaTopHoii padorbl: OOpaboTka pe3yapTaToB uccienoBanus. OeHKa KauecTBa 4
HCCIIETyeMOro 00bEKTa, HCXO/s U3 PE3yIbTaTOB XUMUYECKOTO aHaIHN3a

3amuTa NpoexKToB 4
IIpome:xxyTouHasi arrecTanus (3K3aMeH)
HTroro 144
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3. YciaoBus peajm3aiuu NporpaMmmbl 001eo0pa3oBaTesbHON JUCHUILIHHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATePHAJIBLHO-TEXHHYECKOMY 00ecredeHHIo

Jns peanuzanuu MporpaMMbl JUCHHUIUIMHBI IPETYCMOTPEHBI CIEAYIOIINE ClelHUaIbHbIe
MTOMEIICHUS: YUeOHbIN KaOMHET XMMHUH W/WIH YICOHOM XUMUYECKOH JT1abopaTopumu.

O6opynoBanue y4eOHOTO KaOWHETa (HATJISIIHBIE MOCOOWS): HAOOPBI MIAPOCTEPIKHEBBIX
MOJIENICHl MOJIEKYJ, MOJENN KPUCTAIUIMYECKUX PEHIETOK, KOJUICKIMH MPOCTBIX M CIOMXKHBIX
BEIIECTB W/WJIM KOJUICKIIMM IOJIMMEPOB; KOJUJICKIUS TOPHBIX MOPOJ M MHHEpaioB, Tabiuua
MenneneeBa, yaeOHbie GriIbMbI, TU(DPOBBIE 00pPa30BaATEIBHBIE PECYPCHI.

TexHuueckue cpeacTBa 00y4eHHsI: KOMIIBIOTEp C YCTPOMCTBAMH BOCIPOU3BE/ICHUS 3BYKA,
IPUHTEP, MYJIBTUMEANA-TIPOCKTOP C SKPAHOM, MYJIbTUMEIUIHHAS JIOCKA, YKa3Ka-IIPEe3eHTEP IS
IIPE3CHTALAMN.

O6opynoBanue mnabopaTopuu U paboyux MecT J1adopaToOpuu: MEH3YPKH, IHIIETKH-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOTI, JIYIbl, IPEJAMETHbIE U MMOKPOBHBIC CTEKJA, TUIAHIICTHI
JUISL KamnelbHBIX peakiuii, (QuibTpoBaidbHas Oymara, IPOMBIBAJIKH, CTEKISHHBIE MPOOUPKH,
pe3nHOBBIE TMPOOKH, (OHApWKH, HAOOpP PEaKTHUBOB, CTEKJISIHHBIC NAJOYKH, INTATUBBI IS
IpOoOUPOK;MEpHBIE LWIMHIPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JICTUTEIbHBIC [IUIHHIPUICCKHIE
(50-100 mu), ctynku ¢ mecTukoM, ¢ap@opoBbie Yalllku, MUHLETHI, PUIBTPBI OyMaxKHbIE, BaTa,
Mapiisi, 4acoBble CTEKJa, OJJIEKTPOILTUTKH, J1a0opaTOpHbIE IITATUBBI, CIHPTOBBIE TOPEIKH,
CIUYKH, IpUOOp Ul MOTYYEHHs ra30B (WM MPOOMpKa C ra300TBOJHON TpyOKoOi), AepxaTenu
JUTSL TPOOUPOK, CKISIHKH U XpaHEHHUsT PEaKTHBOB, pa3daTOYHBIC JIOTKH; XUMHUYECKNE CTAKaHBI
(50, 100 1 200 mun);mnaTeny; MUHLETHL, TUTEIbHbIE LIUILBL; CEKYHOMEpPHI (TaliMephbl), MEPHbIE
npobupku (Ha 10-20 mu) m MepHbie KoyObI (25, 50, 100 m 200 mur), BoastHas OaHs (WM
TEPMOCTAT), CTEKJSHHBIC MAaJOYKU; KOHMYECKHWEe KoiObl ans tutpoBanus (50 m 100 mum);
WH/IMKATOPHBIE TOJOCKKA [uis onpeneneHus pH w cTaHgapTHas WHIUKATOpHAs —IIKaNa;
YHHMBEpCaIbHbIH MHAMKATOP; nuneTk Ha 1, 10, 50 mu (mnm no3atopsl Ha 1, 5 u 10 mut), 6ropeTku
JUISL TATPOBAHUsA, MeauIMHCKUe mmpuiibl Ha 100—150 M, mabopaTopHble W/WIM aHATUTHYECKUE
Bechl, pH-MeTphl, CylmmibHbIHN mKad, u Ap. 1abopaTopHOe 000pyaOBaHUE.

3.2. UndopmanuoHHOe 0GecnieyeHne peaTn3aluy NporpaMmmbl

Y4eOHO-MeTOoAUYECKOE o0ecTieyeHue

OcHOBHBIC HCTOYHHKH:

1. Tabpuensn O.C. Xumusa. EcrecTBeHHO-HayuHbI npoduiab: ydeOHUK s 0Opa30BaTENbHbBIX
OpraHu3alliii, peanu3yrolux o0pa3oBaTeIbHbIE MPOTPAMMBI CPEIHEro MpodhecCHOHATBLHOIO
obpazoBanus. — 4-e uzj., crep. — M.: U3narensckuii ieHTp «Akamemusi», 2025. —400c.

2.I'abpuensn O.C. Xumus 10 knace. [l obuieo6pazoBaTenbHbIX yupexaeHuit .- M ., 2022.
3.I'abpuensn O.C. Xumus 11 knace. J{ns o6meobpa3oBarenbHbIX yupexaeHui .- M., 2022.
4.babkoB, A. B. Xumus : yuebnuk / A. B. badkos, T. 1. bapa6anosa, B. A. Ilonkos. - Mocksa :
I'S0TAP-Menaua, 2020. - 352 c. : un. - 352 c. - ISBN 978-5-9704-6149-5. - Tekct : 31eKTpOHHBIH //
9bC "KoHcynbTaHT cryaeHra" : [caiT]. - URL
:https://www.studentlibrary.ru/book/ISBN9785970461495.html

5. AndunorenoBa, U.B. Xumus : y4eOHHMK W TPAKTUKyM [JIsI CPEIHETO Mpo(hecCHOHATHLHOTO
obpazoBanusi / U. B. Aupunorenora, A. B. babkos, B. A. IlonkoB. — 2-¢ u31., UCIp. U JOI. —
Mocksa : WzmarensctBo IOpaiit, 2022. — 291 c.— (IIpodeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-11719-6. — Texkcr : anexTpoHHsIi // O6pazoBatenbHas miardopma FOpait [cait].
— URL: https://urait.ru/bcode/491735 I'pudp YMO CIIO

6.JIyneiiko, T. I'. Xumus : yueonuk mas CITIO / T. I'. Jlyneiiko, O. B. JIs6m0, E. A. Pemernukona.
— CaparoB, Mockaa : [IpodobpazoBanne, Ait [Tu Ap Menua, 2022. — 308 c. — ISBN 978-5-4488-

0433-5, 978-5-4497-0395-8. — TekcT : ANEKTPOHHBIA // DIEKTPOHHO-OMOIMOTEYHAST CUCTEMa
2/



https://www.studentlibrary.ru/book/ISBN9785970461495.html
https://urait.ru/bcode/491735

IPRBOOKS : [caiit]. — URL: https://www.iprbookshop.ru/94217.html. TP YMO
JIOTIOJTHUTEIbHbIE HCTOYHHKH:

1. Xumus : yaeobnoe nocobue mns CIIO / cocrasutenu I'. 0. Bocrpukosa, E. A. Xopoxopauna. —
CapatoB : IlpodobpazoBanme, 2022. — 91 c. — ISBN 978-5-4488-0369-7. — Tekcr :
anexktpoHHbd // IludpoBoii oOpazoBatenbHbld pecypc IPRSMART : [caiit]. — URL: URL:
https://www.iprbookshop.ru/87280.html

HNutepHeT-pecypcesl:

DneKTpOHHBIE 00pa30BaTeNIbHbBIE PECYPCHI Hoctyn k pecypcy

9BC «KoHcyJabTaHT
cryaeHTayhttps://www.studentlibrary.ru/ Joctyn HeorpaHuyeH (Mocie aBTOpU3aIIIH)
http://www.medcollegelib.ru/

OnekTpoHHas 6udimoreka PssI' MY

; oc eorpanuueH (I1ocjae aBTopu3a
https://lib.rzgmu.ru/ Jocryn Heorpanu4eH (1ocie aBTOPU3aLiN)

9BC IPRbooks

https://www.iprbookshop.ru/ Joctyn HeorpanuyeH (Mociie aBTOpU3aIniun)
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4. KoHTPOJIb 1 OlIeHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOM 1M CHUILTHHbBI

KoHTponb © oOlleHKa pe3yabTaTOB OOYYCHHS OCYIIECTBISETCS TpENnoaaBareieM B
MPOILIeCCe MPOBEICHUS MPAKTHYCCKHUX 3aHITUN U TAOOPATOPHBIX padOT, TECTUPOBAHUS, a TAKIKE
oOy4yaroUMMHUCs MHIWBUIYaJbHBIX 3aJaHUi, MPOEKTOB, HCCIIEJOBAHUA.
Pesynbrarel 00ydeHHs ONpeAensioT, 4YTo oOyyaroumuecs: JODKHBI 3HaTh, MOHUMAaTh U
JEMOHCTPHUPOBATH 110 3aBEPUICHUN U3YUEHUS AUCIUIUINHBI.

s popmupoBaHUs, KOHTPOJISL U OIICHKU PE3yJIbTAaTOB OCBOCHHS YYCOHOU JMUCIUTIIHHBI
WCIOJIL3YETCS CHCTEMa OIICHOYHBIX MEPOIIPHUATHH, IPEICTABISIONIAs COO0H KOMIUIEKC YIeOHBIX

BBIITOJIHCHU AL

MEpPOIPUATHI, COTJIACOBAaHHBIX C pe3ylibTaTaMH 00y4YeHHUs U CHOPMYIHPOBAHHBIX C YYETOM
OI'OC COO (mpeametHbie pe3yabTaThl o guciuinae) u I'OC CIIO.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun oneHoYHbIX
KOMIeTEeHIUsI MeponpusITHi
OK 01. Beibupats cioco0s Tema 1.1-1.7
penieHus 3aaa4y Tema 2.1-2.3
npoheccuoHaIbHOM Tema 3.1
NEATEILHOCTH Tema 4.1 TectupoBanue
MIPUMEHUTEIBHO K pa3nuuHbiM | Tema 5.1-5.4 YcTHbI onpoc
KOHTEKCTam Tema 6.1 Pemenne pacu€rHbIx 3a1a4
Tema 7.1 HaOmronenue 3a xoaoM
Tewma 8.1, 8.2 BBIITOJIHEHUS TIPAKTUKO-
Tema 9.1.1-9.1.5/9.2.1-9.2.5 | opueHTUPOBAHHBIX 3a0aHUI
OK 02. Mcnonb3oBaTh Tema 1.2 [IpeacraBnenue pe3yabTaToB
COBpPEMEHHBIE CpPE/ICTBA Tema 1.4-1.7 IIPAKTUYECKUX U
IIOMCKa, aHaIu3a u Tema 2.1,2.2 ab0paTOPHBIX paboT
uHTepnperauuu nHpopmanuu, | Tema 4.1, 4.2 IIpoBeneHne XMMUYECKOTO
U UH(OpMaIMOHHBIE Tema 5.2-5.4 JKCIIEpUMEHTA
TEXHOJIOTHH JiJIsl BeImoyiHeHust | Tema 6.1 Brimosinenue
3aja4 npogeccuoHaIbHON Tema 7.1 KOHTPOJIBHBIX
IEeATEILHOCTH Tema 8.1, 8.2 pabot o
Tema 9.1.2-9.1.5/9.2.2-9.2.5 paszaenam JUCUUTUIAHBI
OK 04. Tema 1.7 OneHka caMOCTOSATENBHO
D deKkTuBHO Tema 2.1,2.2 BBITIOJTHEHHBIX 3aIaHUI
B3aMMOICHCTBOBATH 1 Tema 4.1,4.2 3amuTa y4ebHo-
pa60TaTL B KOJUICKTUBE U Tema 5.2-5.4 HUCCIICO0BATCIIBCKOT'O
KOMaH/Ie Tema 6.1 MPOEKTa (C y4eTOM
Tema 7.1 Oymyteit
Tewma 8.1, 8.2 po¢eCCHOHATBHON
Tema 9.1.5/9.2.5 NEeSATETbHOCTH)
OK 07. CopeiicTBOBaTH Tema 1.7 3ammTa pereHus Keic-3aaad
COXPaHEHHUIO OKPYKAroIIeH Tema 2.3 (c yaerom Oynymei
cpensl, pecypcocoepexxennro, | Tema 5.1 po¢eCCHOHATBHON
MIPUMEHSATH 3HAHUS 00 Tema 8.1, 8.2 JEATEeIIbHOCTH)
W3MEHEHMH KJINMaTa, Tema 9.1.2-9.1.5/9.2.2-9.2.5 | BeimonHeHue 3aaHuii
MPUHLIUIIBI OEPEKITUBOTO MIPOMEXKYTOUYHOM aTTECTalluU
IPOU3BOJICTBA, 3P (PEKTUBHO
JIEUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUSIX
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