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1. OBIIASL XAPAKTEPUCTHKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIVIMHBI O/1.12 XUMUA

1.1 MecTo 1ucUMIIMHBI B CTPYKTYpe o0pa3oBaTejibHOM nporpammsbl CITO
Oo6meobpazoBatenbHas guctuumnaa OJ[.12 «Xumus» sSBaseTcss 00sA3aTeIbHOM YacThiO
00111e00pa30BaTEIbHOTO MUKJA BXOsIMEeH B oOpa3zoBarenbHyto nporpammy ®I'OC COO mpu
MOJTOTOBKE CIICIIMATUCTOB CPEAHET0 3BEHa Ha 0a3e OCHOBHOTO 0O0IIero oOpa3oBaHUs, B
cootBercTBUU ¢ ®I'OC CIIO mo cnernuansHocTH 34.02.01 Cectpunckoe neno (KBaauduKaIus
MEIUIIMHCKHUI Opat/MenunuHckas cectpa) B OI'BIIOY «MIMKy.

1.2. llesin U nJIaHMPYeMBble pe3yJabTaThl OCBOCHH S TUCIUNIMHBI
1.2.1. lleau 1 3aga4u AMCHUILIMHBI

DopMUPOBAHKE Y CTYAEHTOB XUMUYECKOW COCTABJISIOIIEH €CTECTBEHHO-HAYYHOU KAPTUHBI
MHpa KaK OCHOBBI IPUHATHS PELICHUH B JKU3HEHHBIX M IMPOU3BOJICTBEHHBIX CHUTYalUsX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOJIHOM cperie.

3agaum IMCHUILIMHBI:
1) cdopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XHUMHUYECKHX MPOIECCOB H
ABJICHUM B OKpYXarollel cpene, LEJOCTHOM Hay4dHOW KapTUHbBl MHUpa, B3aUMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;
2) pa3BUTh YMEHUS MIPOBOJUTH PACUETHI 0 XUMUUYECKUM (HOpMYJiaM U YPAaBHEHUSM XUMHUECKUX
peakuuii, IaHUPOBATh U UHTEPIIPETUPOBATH PE3YJIbTAThl XMMUUECKHUX 3KCIIEPUMEHTOB,
3) chopMupoBaTh HABBIKM MPOBEICHUS XUMHUYCCKHX DKCIIEPUMCHTAIBHBIX HCCICIOBAHUMN C
coOmoieHreM TpaBwil  Oe30macHOTO  oOpamieHus C  BEUIECTBAaMH U JIAOOPAaTOPHBIM
o0opynoBaHuEM;
4) pa3BUTh yYMEHHS aHAIU3UPOBATh, OLCHUBATh, IIPOBEPSATh HA JOCTOBEPHOCTh M 0000ILATH
MH(GOPMALIMI0 XUMHUYECKOT0 XapaKTepa U3 pa3Iu4HbIX HCTOYHUKOB;
5) chopmupoBaTh yMEHHUsSI IPOTHO3UPOBATH TOCIEACTBUS CBOCH NESTEIBHOCTH M XUMHYECKHX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB,;
6) chopMHpPOBATH MOHUMAHNE 3HAYMMOCTH TOCTHKCHUN XUMUYECKONH HAYKH M TEXHOJOTHHA IS
pa3BUTHUS COLIMATILHON U TPOU3BOCTBEHHOM cep.

1.2.2. IInanupyemble pe3yJbTaTbl OCBOCHHMS 00me00pa30BaTeJbHON JAMCHMILVIMHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO



Koa n
HaHMeHOBaHHe
(opmupyembIx
KOMIIeTeHIM i

l'[.nalmpyeMble Pe3yJbTaThbl 0OCBOCHUA TUCHHUIIJINHBI

Oomue

I[I/ICIII/IHJII/IHapHLIe

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

B yacTH TPpy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTb K TpPYAy, OCO3HAaHHE IIEHHOCTH MAacTepCTBa,
TPYIOJIIO0HE;

- TOTOBHOCTh K AKTHBHOH JEATEIBHOCTH TEXHOJOTHUYECKOW U
COLIMAJILHOM HAIpPaBICHHOCTH, CIIOCOOHOCTh HHHIIMHPOBATh,

IUIAHUPOBAaTh U CaMOCTOSITENIBHO  BBIMOJHATH  TaKyIO
JIeITCIIbHOCTB;

- HHTEpeC K pasIuyHbiM cdepam  mpodecCHOHATBLHOMN
JIeITCIIbHOCTH,

OBaanenue YHUBEPCAJIbHBIMHA y4eOHBIMU
MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a30Bble JJOrHYecKHe JelCTBHS.

- CaMOCTOSITeNTbHO (OPMYJIUPOBATH M  AKTyaJHU3UPOBATH

npo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATH CYIIECTBEHHBIM MPU3HAK MU OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKAUU U 0000IICHNUS;

- OmIpenensaTh IENH JeATEIbHOCTH, 3aJaBaTh HapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABJIATH 3aKOHOMECPHOCTHU u MMPOTHUBOPCUHA B
paccMaTpruBACMBbIX ABJICHUAX,

- BHOCUTH KOPPCKTHUBLI B JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBHUC pE3yJIbTaTOB OCIIAM, OLICHUBATb pUCKHu

MMOCJICICTBUI IEATCILHOCTH;

- pa3BUBaTh KPEATUBHOE MBILUICHUE MTPU PEIICHUH KU3HEHHBIX
npo0em

0) 0a30BbIe HCCIEI0BATEIbCKUE TeHCTBUS:

- BJIQJICTh HaBBIKAMH Y4€OHO-UCCIIEI0BATEILCKONW M TTPOCKTHOM
NESITENIbHOCTH, HaBBIKAMU Pa3pelieHus mpooem;

- BBISABIISTE MPUYHHHO-CIIEJICTBEHHBIE CBSI3U u
AKTYaJIM3UpOBaTh 3a/layy, BBIJBUTaThb THIOTE3y €€ pEIIeHMUs,

- BJIAJETh CUCTEMOM XMMHYECKHX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOTIOJIATAIOIIUE TMOHATHS (XUMHUYECKUHA DIIEMEHT, aToM,
3JIEKTPOHHAsi 000JI0UKa aTomMa, s-, P-, 0-3JIeKTpOHHBIC OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
AJEKTPOOTPULATEIBHOCT, CTENEHb OKHCICHUS, XUMUYECKas
CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YriepoaHbIi
ckener, (yHKIMOHAIBHAS TpyNNa, paJuKal, W30MEpHUs,
M30MEpbI, TOMOJIOTMYECKUH psii, TOMOJIOTH, YTIJIEBOAOPOJBI,
KHCIIOPOJI- W a30TCOJACpKAlUe COCAMHEHUS, OMOJIOTHYECKH
aKTUBHBIE BeIeCTBa (YrJeBOMABI, JXUPbBI, OEIKH), MOHOMED,
MOJIMMeEp, CTPYKTYPHOE 3BCHO, BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHMS, KPHUCTA/UIMUECKas peIIeTKa, THUIbl XUMHYECKHUX
peakuui (OKHCIIUTENEHO-BOCCTAHOBUTEIIHHBIE, 9K30- u
AHJOTEPMUUYECKHE, PEaKIMd HOHHOro OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS
Juccolanms, OKHCIINTEIIb,  BOCCTaHOBHUTEIb, CKOpPOCTH
XUMUYECKOW peaKklMh, XUMHUYECKOe pPaBHOBECHE), TCOPUU U
3aKOHBI (T€OpUs XUMHUYECKOTO CTPOSHHUSI OPTraHUYECKUX BEIIECTB
A.M. BytnepoBa, TeOopusl AIEKTPOIUTHUECKON TUCCOIUAINH,
nepuoauueckui 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XHMUH,
(dakToNornuecKrue CBEACHMs O CBOMCTBAX, COCTaBe, MOTYYCHUH U
0€301acCHOM HCIIOJIb30BAaHUM BAXXHEWIIUX HEOPTaHUYECKUX H
OpPTaHWYECKUX BEUIECTB B OBITY M MPAKTHUECKON AEITETbHOCTU
YeoBeKa;

- yYMEThb BBIBIATH XapaKTEPHbIE MNPHU3HAKA M B3aUMOCBS3b
W3YyYECHHBIX MOHSATHUN, MPUMEHSITh COOTBETCTBYIOIIUE TOHSTHUS
IPU ONUCAaHUM CTPOEHUSI U CBOWCTB HEOPraHUYECKHX U
OpPraHMYEeCKHX BEIIECTB M WX MNPEBpalICHUN; BbIABIATH
B3aMMOCBSI3b ~ XMMHMYECKHX  3HAHUM C  TIOHITUSIMH H
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HaxoauThb APTYMCHTBI JJIsA JOKa3aTciIbCTBa CBOHX
YTBEPXKACHUM, 3a1aBaTh [IapaMETPhl U KPUTEPUH PEILICHNUS;

- AHAJIM3UPOBATh MOJYYCHHBIC B XOAC PCIICHHUA 3aJaqun
pe3yJbTaThl, KPUTHYECKM OLEHUBAaTh HUX JIOCTOBEPHOCTD,
IMPOrHO3UPOBATH UBMCHCHUC B HOBBIX YCJIIOBUAX,

- yMETb IIEPEHOCHUTb 3HAaHUS B IIO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEILHOCTH;

- YMETb HHTETPUPOBATh 3HAHUS W3 pPa3HBIX IPEAMETHBIX
oOJacrei;

- BBIJIBUTaTh HOBBIE UJIEH, IpeJlaraTb OPUTUHAIBHbBIE TIOIXO0/bI
U pELICHUS;

- CIOCOOHOCTh MX MCIIOJIb30BaHM B [T03HABATENbHOMN U
COLIMAJIBHON ITPAKTHUKE

NPECTABICHUAMU JIPYTHX €CTECTBEHHOHAYUHBIX IPEIMETOB;
- YMETb MCMOJIb30BaTh HAUMEHOBAHUSI XUMHUECKUX COCIMHEHUN
MEKIYHapOAHOTO COK3a TEOPETUYECKOW M MPUKIAIHOW XHUMUHU
W TpUBHAJbHBICE Ha3BaHMs BAXKHEUIIMX BELIECTB (STUJICH,
arieTWsieH, TIMiepuH, (eHod, ¢GopManbAerua, yKCycHas
KHUCIIOTA, TJUIUH, YrapHbIA ra3, YIJIEKHCIBIM ra3, amMMHak,
raiieHas W3BECTb, HETallleHas W3BECTb, MUThEBas coja U
IpYrux),  COCTaBIATH  (POpPMyJdbl  HEOPraHMYECKUX U
OpPraHMYeCKHUX BEIIECTB, YPABHEHUS XHMHUYECKHX PEaKIIHH,
OOBSACHATH UX CMBICI; MIOATBEPKAATh XapaKTEPHbIE XUMHUECKUE
CBOWCTBA BEUIECTB COOTBETCTBYIOUIMMH JKCIEPUMEHTAMH U
3aMUCAMU YPAaBHEHUH XUMUYECKUX PEaKIUit;

- yMeThb  yCTaHABIMBATh NPUHAMICIKHOCTH  HM3YYEHHBIX
HEOPraHMYECKUX U OPraHMYeCKHUX BEIIECTB K OIpeAeTIeHHBIM
KJlaccaM U TpyNIaM COEAMHEHHH, XapaKTepu30BaTh X COCTAaB U
Ba)KHEHIIIME CBOWMCTBA; OMPEAENATh BUABl XUMHUYECKHX CBS3EH
(KOBaJIeHTHasl, WMOHHAs, METaJUTM4ecKas, BOJOPOJHAsS), THIIBI
KPUCTAILIMYECKUX  PEHIeTOK  BEeHIeCTB;  KJacCU(UIIMPOBATH
XUMHYECKHE PEaKIINH;

- copMHpOBaTH MPEACTABICHHUS: O MAaTEpPUATbHOM EINHCTBE
MUpa, 3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBIICHHH ITPHPOJIBL; O
MeCT€ M 3HAU€HUH XMMHUHU B CHCTEME €CTECTBEHHBIX HayK U ee
poaM B OOECIIEYCHWH YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA: B
peLIeHUH TPOOIIEM SKOIOTUYECKOM, SHEPreTUYECKON U MULIEBOM
0€30macHOCTH, B pa3BUTHH MEIUIMHBI, CO3JJaHUH HOBBIX
MaTepHajoB, HOBBIX MCTOYHHKOB OJHEPIrUH, B OOecleYeHUH
palMOHATIFHOTO  TPUPOAONOIB30BaHUSA, B  (HOPMUPOBAHHUU
MHUpPOBO33pPEHUSI M OOIIeH KyJabTypbl YENIOBEKa, a Takke
HKOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO
U IIPUPOJHON Cpene;

- BIIQJIETh CHCTEMOW XWMHUYECKHUX 3HAHWH, KOTOpasl BKIIOYACT:
OCHOBOITOJIATAIOLINE TOHATHS  (JIOTIOJIHUTENBHO K CHCTEME
MOHATHM  0a30BOTO  ypPOBHsS) - HW30TONbBI, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHME aToMa, T'HOpHIU3aIisi aTOMHBIX
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opOutaneit, xumuueckas cBs3b ("F " um "', KpaTHBIC CBS3M),
MOJISIpHAsi KOHLEHTpalus, CTpPyKTypHas (opMmyia, H30MepHs
(cTpykTypHas, reomerpuueckas (LMC-TpaHC-U30MEPHUsI), THIIbI
XMMUYECKUX peakuuil (roMo- M TeTeporeHHble, oOpaTHMble U
HEOOpaTUMEbIE), pacTBOPHI (MCTUHHBIC, TUCIIEPCHBIE CHCTEMBI),
KPUCTANIOTUAPATHI,  CTENEHb  JAUCCOLMAIMM,  DJIEKTPOJIU3,
KPEKUHT, PU(OPMHUHT); TEOPUHU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKallMe B OCHOBE IMOHMMAaHUs
IPUYUHHOCTY U CHCTEMHOCTH  XHMHUYECKUX  SIBJICHUH,
COBPEMEHHbIE MPEJCTAaBICHUS O CTPOEHUM BELIeCTBA Ha
aTOMHOM, MOJIEKYJISIPHOM U  HaJIMOJIEKYJISIPHOM  YpPOBHSX;
OpPEJCTaBICHUd O  MEXaHU3MaxX XUMMUYECKHX  PEaKIMH,
TEPMOJUHAMHYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTAX MX
OPOTEKaHHUs, O XHUMHMYECKOM DPABHOBECHM, AMCIEPCHBIX
cucreMax, (paKTOJIOTHYECKHE CBEIEHHS O CBOWCTBAX, COCTaBe,
NOJYy4eHUH W  0e30MacHOM  HCHOJb30BAHMM  BAaKHEHIIHMX
HEOPraHMYECKUX M OpPraHM4eCKHMX BELIECTB B ObITY U
IPAaKTUYECKOM JEATeNbHOCTH 4YeJOBEeKa; OOIIMX HayyHBIX
NPUHLIMIIAX  XUMHUYECKOrO  TPOU3BOACTBa (Ha  IpuUMepe
IIPOU3BOJCTBA  CEPHOM  KHUCIOTHI, aMMHakKa, METAHOJA,
nepepaboTku HePTH);

- yMETh NPOBOJUTH pacyeTbl MO XUMHUYECKUM QopMmysnaM Hu
YpaBHEHUSM  XMMHMYECKHX peakUuil ¢  HCIOJIb30BaHHEM
¢u3nyeckux BeJWYMH (Macchl, OoObeMa Tra3oB, KOJUYECTBA
BEIIECTBA), XapaKTEpU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacueThl IO HAXOXKICHHI0O XUMHUYECKOH (opMyIbl
BEIIIECTBA; pacueTbl Macchl (00bemMa, KOJUYECTBA BEIIECTBA)
IIPOJYKTA PEaKLUH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B
BHJIE pacTBOpa €  OINpPEACIICHHOW  MacCOBOW  JIOJeH
pPacTBOPEHHOIO BelIeCTBA MJIM JAHO B U30bITKE (UMeeT
MPUMECH); pacyeTbl MaccoBOM MM OOBEMHOW JOJM BBIXOJA
NPOAYKTa peakIMM; pacdeThl TEIIOBOro 3(QexTa peakiui,
00BEMHBIX OTHOILIEHUH Tra30B;

- YMETb BBIABJISATh XapaKTEpHbIE NPHU3HAKU U B3aMMOCBS3b
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HN3YUCHHBIX HOHﬂTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC ITOHATHA
IIPU ONMCAaHWU CTPOEHUS M CBOWCTB HEOPraHWYECKUX U
OpraHru4YeCKuXx BCHICCTB U HX HpeBpaLHCHHfI; BBIABJIISITH
B3aUMOCBSI3b ~ XMMHMYECKMX 3HAaHUM C  TOHATUSAMU U
NPEJCTAaBICHUAMHU JAPYIHX MPEAMETOB JUIs 0ojee OCO3HAHHOTO
MOHUMAaHUS U OOBSCHEHHS CYIIIHOCTH MaTE€pHabHOTO €IMHCTBA
MHpa; HCIOJIb30BATh CHCTCMHBIC XWMHWYCCKUC 3HAHUA JIA
OOBSCHEHUS! W  MPOTHO3UPOBAHUS  SBICHUM, HMEIOIINX
€CTECTBEHHOHAYUYHYIO IIPUPOAY;

- YMETh UCHOJIb30BaTh HAUMEHOBAHUS XUMHUUYECKHX COCIMHEHUM
MEKIYHAPOAHOTO COK3a TEOPETUUYECKON M MPUKIATHOW XHUMUHU
Y TPUBHAJIbHBIC Ha3BAHUS BELECTB, OTHOCSAIINXCS K U3YYEHHBIM
KJlacCaM OpraHUYECKMX M HEOPraHWYECKUX COCIUHECHUMU;
UCIIOJIb30BaTh XMMHUYECKYH) CHUMBOJMKY JJII COCTaBJICHUS
dbopMynT  HEOPraHMYECKUX  BEIIECTB, MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpAIIEHHBIX U CKEJIETHBIX)
dbopMys OpraHMYECKUX BEIIECTB; COCTAaBJIATh YpaBHEHUS
XUMUYECKUX  peaKkUUil U  pACKpbIBaTh HUX  CYIIHOCTbH:
OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ MoCcpcaACTBOM
COCTaBIIEHUSI DJIEKTPOHHOTO OanaHca STUX PpeakKlHii; peakuui
HOHHOTI'O oOMeHa IMyTEM COCTaBJICHHU S nux ITOJIHBIX n
COKpAILLICHHBIX HMOHHBIX YypPaBHEHUM; peakuud TUAPOIU3a,

peakuui KOMILJIEKCOOOpa3oBaHUs (Ha puMepe
THJIPOKCOKOMITJIEKCOB IIMHKAa U alIOMUHHUA); MOATBEPXKAATh
XapaKTCPHBIC XUMHUYECCKUEC CBOMCTBa BCIICCTB

COOTBETCTBYIOLIMMH JKCIEPUMEHTAMU U 3allMCAMH YpPaBHEHUH
XAMHUYECKHUX PEaKIUi;

- yMeTh KJIacCU(PHUIMPOBATh HEOPTAHUYECKHUE U OPTaHUYECKUE
BEIIIECTBA MU XUMHUYECKHE PEAKIUH, CAMOCTOATEIBLHO BBHIOMPATH
OCHOBaHUS M KPHUTEPUH Mg KiIacCU(DUKAIMH HM3ydaeMBbIX
XUMHUYECKHX OOBEKTOB; XapaKTEPU30BaTh COCTAB M BaKHEHIIINE
CBOWCTBA BEILIECTB, IPUHAJICKALIMX K ONPEAEIEHHBIM Kilaccam
W TpynmaM COEIMHEHHH (MpPOCThIE€ BEIIECTBA, OKCHIBI,
THJIPOKCHJIBI, COJIU; YTIIEBOJOPOMABI, MPOCThIe dPUPHI, CHHUPTHI,
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(eHOITBI, allbJIeTU/IbI, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIOXKHBIC
3(hUpBI, KHUPBI, YIIEBOABI, AMHHBI, AMHHOKHCIIOTBHI, OCJIKH);
MPUMEHATh 3HAHUSI O COCTaBE€ M CBOWCTBaX BEIIECTB IS
AKCIEPUMEHTAIBHOM  TMPOBEPKU  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH IIPOTEKaHUs XMMMYECKUX peaklUul H
MPOTHO3UPOBAHUS BO3MOKHOCTEH UX OCYILIECTBICHUSI;

- YMETh NOATBEPKJIaTh HAa KOHKPETHBIX MpUMEpax XapakTep
3aBUCUMOCTH  PEAKIIMOHHOW  CIIOCOOHOCTH  OPraHHUYECKUX
COEJIMHEHUI OT KpaTHOCTU U THUNa KoBajeHTHOU cBs3u ("T " u
""), B3aMMHOTO BJIUSIHUSI aTOMOB M TPYII aTOMOB B MOJIEKYJaX;
a TaKKe OT OCOOCHHOCTEH pealln3aliy Pa3IMdyHbIX MEXaHU3MOB
MPOTEKaHUs PEaKIUii;

- YMETb XapaKTEepPU30BaTh FJIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM H BO30YKJIEHHOM COCTOSIHUM) K HOHOB XUMHYECKHX
anemeHToB 1 - 4 nepuonos [lepuoanueckoii cucremst J1. 1.
MeHeneeBa 1 X BAJICHTHbIE BOBMOYKHOCTH, UCIIOJIb3Ys
nousitus "s", "p", "d-anekTpoHHbIC" OpPOUTAIH, SHEPTETHUCCKUE
YPOBHU; OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX MU COEAMHEHUH 110
MepUOJIaM U rpymiam

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajan3a u
MHTEPIPETALNH
uH(pOopMaluu U
uH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJISI
BBITIOJIHEHHUS 337124
npodecCHOHATbHON
JeATETbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpPMHPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO pa3BUTHA HAayKU U OOIIECTBEHHOU
MPaKTUKH, OCHOBAHHOTO Ha Jasnore KYJBTYP,
CIIOCOOCTBYIOLIETO OCO3HaHHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpLICHCTBOBAHME S3BIKOBOM W YUTATEIBCKOM KYJIbTYpBI
KaK CpeICTBa B3aUMOJEHCTBUS MEXIY JIIOJbMU U TO3HAHUS

MHpa;
- OCO3HaHHME IEHHOCTH HAay4YHOH JAeATEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATH HPOEKTHYIO u VICCIIE/IOBATEIbCKYIO

JEATENIbHOCTh UHIUBUIYAJIBHO U B TPYIIIIE;
OBJaeHue YHUBEPCAJbHBIMH Y4eOHBIMH
MO3HABATEJIbHBIMH ICHCTBUSIMH:

- YMETh IUIAHUPOBATH U BHINOJIHATH XUMHUUYECKUH IKCHEPUMEHT
(mpeBpalieHuss OpraHMYEeCKMX BEIIECTB MpPHU HarpeBaHUH,
MOJIyU€HUE JTUJIEHA M M3yYEHHE €ro CBOWCTB, KayeCTBEHHbBIE
peakuuMu Ha aIbJIErHJbl, KpaxMal, YKCYCHYIO KHCIOTY;
JeHaTypauusi O€JlKOB NpU HarpeBaHUHM, LBETHBIE pEaKIUU
0€nKOB; MPOBOAUTH PEAKIMM HOHHOIO OOMEHa, ONpeAessaTh
Cpelly BOJHBIX pacTBOPOB, KaUE€CTBEHHbIE pEaKLMU Ha Cyinbdart-,
KapOOHAaT- M XJIOPUJI-aHUOHBI, HA KaTHMOH aMMOHUS; peIIaTh
ADKCIEPUMEHTAJIbHBIE 3a7adyn 1o Temam "Mertamisl" u
"Hemeramnpl") B COOTBETCTBMM C MpaBUJIAMU TEXHUKH
0e30macHOCTH IpU OOpallleHUuH C BEIIECTBAMU U Ja0OPaTOPHBIM
000OpyIOBaHUEM; TMPEJICTABIATh Pe3yJAbTaThl  XMMHUYECKOTO
SKCIIEpUMEHTa B (opMe 3alluCu YpaBHEHHH COOTBETCTBYIOIIMX
peakumii ¥ (GOPMYIHMPOBAaTh BBIBOJBI HA OCHOBE ATHX
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B) padoTta ¢ nHgopManmeii:

- BJIQJIeTh HABBIKAMM IOJIy4Y€HHUs] UH(OpMaIK U3 HCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATH IMOUCK, aHAJIN3,
CHCTEMaTH3allMI0 U MHTEPIIPETAU0 HHPOPMALUU Pa3InYHbIX
BUJOB U (pOPM IIPEICTABICHHUS;

- CO34aBaTh TEKCThl B Ppa3IMYHBIX Qopmarax ¢ ydyeToM
Ha3zHaueHUs HMH(OpMAIMK M LEJIEBOM ayIUTOPUH, BBHIOHpAs
ONTUMAJIbHYIO (POPMY IIPEICTABICHUS U BU3yalIU3alluH;

- OIICHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpMAalUH, €€
COOTBETCTBHUE IIPABOBBIM U MOPAJIbHO-3TUYECKHUM HOpMaM;

- UCTIONIb30BATh cpeacrtsa UH(POPMALMOHHBIX u
KOMMYHHUKAIIUOHHBIX TEXHOJOTHH B pEIIEHHMM KOIHUTUBHBIX,
KOMMYHHKAaTHBHBIX ~ W OpTraHU3alMOHHBIX  3ama4 ¢
co0uIroIeHEM TpeOoBaHUI SPrOHOMMUKH, TEeXHUKU
0€30IIaCHOCTH, TUTHEHBI, PECypCOCOEpeKEHHUs, IMPABOBBIX W
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHUSA U 3AIIUTH HH(pOpMaIum,
UH(POPMALIMOHHOM 6€30M1aCHOCTH JTMYHOCTH,

pe3yNbTaToB;
- yMeTb  AaHaJU3UpOBaTh  XMMHUYECKYyI0  HHGPOpMAIHIO,
[IOJIyYa€MYK0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTB MaccOBOM
uHpopmanuu, cetb UHTEpHET 1 Ipyrue);

- BJIaJICTh OCHOBHBIMU METOJJaMH Hay4YHOT'O TIO3HAHMSI BEILIECTB U
XUMHUYECKUX SIBJICHUM (HaOstoeHne, N3MepeHne, SKCIIePUMEHT,
MOJICIIUPOBAHUE);

- yMEThb MPOBOJUTH pacueThl MO XUMHUYECKUM GopMylaM U
YPaBHEHHUAM  XMMHMUYECKHX pEaKUUil ¢  HCIIOJIb30BAaHHEM
bu3nyecKuX  BENWYHMH, XapaKTePU3YIOIIMUX  BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
YCIIOBUSI) Ta3oB, KOJIMYECTBA  BEIIECTBA;  HCIIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HAaHUS JJs HPUHATHUS pPELICHUI B
KOHKDPETHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BELECTBAMHU
U UX IPUMEHEHUEM;

- yMEThb CaMOCTOSITEJbHO IUIAHUPOBATb U  MPOBOJAUTH
XUMHUYECKUNA SKCIEPUMEHT (IIOJyYeHHUE M M3yYEHHE CBOWCTB
HEOPraHWYeCKHUX U OpPraHMYECKUX BEIIECTB, KaueCTBEHHBIE
peakuuun YIJI€BOAOPOIOB Ppa3JINYHBIX KJIaCCOB u
KHCIIOPOJICOAEPKAIMX ~ OPraHMYECKUX  BEILECTB, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 33/a4 10 PacllO3HABAHUIO HEOPraHUYECKUX
Y OPraHMYECKUX BELIECTB) C COOIIOAEHUEM MPaBHII OE3011aCHOTO
oOpallleHusl ¢ BellecTBaMM U JIAOOPATOPHBIM 000PYIOBAHUEM,
dbopMynMpoBaTh LENM  MCCIEJOBAHUS, MPEJOCTaBIAThH B
pa3ianyHoil opMe pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OLICHUBATh UX IOCTOBEPHOCTH;

- YMETh OCYILIECTBIATH IEJIEHANPABICHHBIN MOUCK XUMHUYECKON
uHpOpMallMM B PA3IUYHBIX HCTOYHMKAX (HaydHas U y4yeOHO-
HayyHas JMTepaTypa, CpeAcTBa MacCcOBOM HHQOpMAaIUH, CETh
WHTepHeT u npyrue), KpUTHYECKH aHAIU3UPOBATH XUMHUUECKYIO
uH(popmMaluio, TnepepadaTeiBaTh €€ W  HCIOIb30BaTh B
COOTBETCTBUU C IMOCTABJICHHON y4eOHO 3a/1aueii;

- BJIAJIETh CHUCTEMOM 3HAaHUM O METOJAX HAy4YHOI'O MO3HAHUS
SBJICHUN TNIPUPOABI, UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKax MU
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YMEHUSIMH NPUMEHATh 3T 3HAHUS MPHU IKCIIEPUMEHTAIBHOM
WCCJIIOBAHUM BELIECTB U Ui OOBSCHEHHS XUMHYECKHX
SBJICHUW, HMEKIMMNX MECTO B MPUPOJE MPAKTUYECKOMN
JIEATEIbHOCTH Y€JIOBEKA U B [IOBCEIHEBHOM JKHU3HU;

OK 04.
DddexkTuBHO
B3aMMO/ICVICTBOBATh
1 paboTaTh B
KOJUICKTHUBE U
KOMaHjie

- TOTOBHOCTBb K CaMopaSBI/ITI/IIO, CaMOCTOSATCIIBHOCTHU nu
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-UCCIIeIOBATEIHCKOMH,
MIPOCKTHOM M COIMATILHOM eI TEIbHOCTH;

OBJaagenue YHHBEpPCAJIbHbIMHA KOMMYHUKATHBHBIMU
JelCTBUSIMU:

0) coBMecTHAasl 1eATeJIbHOCTD.

- MOHUMaThb M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW U
WHIUBUTyaJIbHON PabOThI;

- MPUHUMATD LETH COBMECTHOM JIeSITEIIbHOCTH,
OpraHW30BBIBATH M  KOOPJAUHUPOBATH JCHCTBUS 10 €€
JIOCTYDKCHHIO: COCTABJISITh IUIAH JACHCTBUHN, paclpeeaTh Pon
C Y4YeTOM MHEHUH YYaCTHHKOB OOCYXHAaTh pPE3YJIbTATHI
COBMECTHOM pabOTHI,

- KOOPJAMHHMPOBAaTH W BBINOJHATH pabOTy B  YCIOBHSIX
peanbHOro, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHICCTBIIATH IMO3UTHBHOC CTPATCTUYCCKOC IIOBCACHUC B

paanqu,Ix CI/ITyaHI/IﬂX, HpOSIBJ'[f[TI) TBOp‘ICCTBO nu
BOOOpakeHue, ObITh MHUIIUATUBHBIM

Oejaaaenue YHUBEPCAJIbHbIMHU peryasiTHBHbIMH
JeHCTBUSIMM

') NPUHATHE ce0s1 M APYrUX JH0Aeii:

- TpPUHUMATh MOTHUBBI M apPryMEHThl APYrHX oA mpu
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFO/IeH Ha OIIHOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYrOro
YeJI0BEKa;

- YMETh IJIAHUPOBATH U BBIMIOJIHATH XUMUUYECKUM HKCIIEPUMEHT
(mpeBpailleHusi OpPraHMYECKUX BEIIECTB IIPU HarpeBaHUH,
[IOJIyYEHUE JTUJIEHA M M3YyYEHUE €ro CBOWCTB, KaYECTBEHHbBIC
peakuuu Ha albJIerH]bl, KpaxMmal, YKCYCHYIO KHUCIOTY;
JeHaTtypanus O€JIKOB TpU HAarpeBaHWM, LBETHHIE pPEaKLIUU
OENKOB; MPOBOAWTH PEAKIMUM HOHHOTO OOMEHa, OIpEAemsiTh
Cpelly BOJHBIX pacTBOPOB, KAUECTBEHHbIE pEaKLUU Ha Cyibdar-,
KapOOHAT- U XJIOPUI-AaHHOHBI, HA KAaTHOH aMMOHHS, pelIaTh
OKCIIEpUMEHTAJIbHBIE  3a7auu 1o Temam "Meramisl"
"Hemeramasl") B COOTBETCTBHM C IMpaBUJIAMU  TEXHHUKHU
0e30MmacHOCTH IpU OOpalllEeHUH C BEIIECTBAMU U Ja0OPATOPHBIM
0o0opysOBaHUEM; TPEICTABISATh PE3YJIbTAaThl  XUMHYECKOTO
JKCIIEpUMEHTa B (popMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX

peakuMii U (QOpPMYNIHMpOBaTh BBIBOABI HAa OCHOBE 3THX
pE3yJIbTaTOB;

-yM€Tb  CAaMOCTOSITEJIBHO  IUIAHUPOBATb U IIPOBOAMTH
XUMHUYECKHM SKCIIEPUMEHT (IIOJIyueHUE M H3y4eHHE CBOWCTB
HEOPraHWYECKUX U OpPraHMYECKUX BEILECTB, Ka4eCTBCHHBIC
peakuuu YIJIEBOJOPOIOB pa3IUYHBIX KJIaCCOB u
KHUCIIOPOJCOACPKAIIMX  OPraHUYECKUX  BEILECTB, PEILICHUE

SKCIICPUMCHTAJIBHBIX 3a/]a4 IO paClio3HaBaHUIO HEOPTaHUYCCKUX
U OPraHMYECKUX BELIECTB) C COOIIOAEHUEM MPaBHII OE3011aCHOTO
oOpallleHus1 ¢ BellecTBAMM U JITaOOPATOPHBIM 000PYAOBAHUEM,
dbopMynMpOBaTh LENM  MCCIEJOBAHUS, MPEJOCTaBIAThH B
pa3nu4IHOl (hopMe pe3yNbTaThl IKCIIEPUMEHTA, aHATH3UPOBATh U
OLIEHUBATh UX JOCTOBEPHOCTD;
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OK 07. B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S - copMUPOBATH MPEACTABICHUS: O XUMUIECKON COCTABIISIONICH
CopelicTBOBaTH - ¢(hOpMUPOBAHHOCTH SKOJOTUYECKOW KYJIbTYpbI, MOHUMAHHE | €CTECTBEHHOHAYYHOW KapTHHBI MUpPA, POJIM XUMHUU B MMO3HAHUU
COXPaHEHUIO BIIMSIHUSL COLIMATIbHO-DPKOHOMUYECKHX MPOLIECCOB HAa COCTOSIHHUE | SIBJICHUN NPUPOABI, B (OPMHPOBAHUU MBIIUICHUS M KYJIbTYPHI
OKpY’KaroIeu IPUPOJHON M COLMAIBHON Cpelbl, OCO3HAHHE TJI00AJBHOTO | JUYHOCTH, €€ (DYHKIMOHAIBHOM TIpaMOTHOCTH, HEOOXOIUMOU
cpensl, XapakTepa 3KOJOTMYECKUX MTPo0IIeM; JUIL  PELICHHs] NPAKTUYECKUX 3aJad M DKOJIOIMYECKHU
pecypcocOepexeH | - IUIaHUPOBAHUE U OCYIIECTBICHUE JIEHCTBUN B OKpYXaroliei | 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBbIO0 U MPUPOTHOU
10, IPUMEHSATD cpele Ha OCHOBE 3HAaHMsS LEJIed YCTOMYMBOIO pa3BUTHUSA | CPElE;
3HaHUA 00 YeJI0BEYECTBA; - yMeThb coOJIOAaTh IMpaBHJIa 3KOJOTUYECKH 11eJIeCO00pa3ZHOTo
U3MEHEHUU aKTUBHOE  HEMpPUATHE  JCWCTBUH, NPUHOCALIIMX  BpeJA | HOBEJACHHUA B OBITY M TPYAOBOW JEATEIBHOCTH B LENAX
KJIMMATa, IPUHIUIIBI | OKPYXAIOLIEH Cpere; COXpPAaHEHHUsI CBOETO 3[0pOBbS M OKpYKaroLEeHd MpUPOIHOU
OepexIInBOro - YMEHHUE IPOTrHO3UPOBATh HEOJIArONpUSATHBIE SKOJIOIMYECKHUE | CPEllbl; YUUTHIBAThb OMNACHOCTh BO3JEHCTBUS HA  KHUBBIC
MIPOU3BO/CTBA, MOCJIE/ICTBHSI TIPEANPUHUMAEMBIX ACHCTBUM, MpPEeAOTBpallaTh | OPraHU3Mbl  OINpPEACICHHBIX  BEIIECTB, I[OHHUMAas  CMBICI
3P PEeKTHBHO UX; IIOKAa3aTelIsl MPeAeIbHON TONyCTUMON KOHIICHTPALUH;
JIeCTBOBATH B - pacluupeHue  OmblTa  JEATEIbHOCTH  JKOJIOTMYECKOM | - yMETb IPOTHO3UMPOBaTh, AHAJIM3UPOBAaTh U OLEHHUBATh C
YpE3BbIYANHBIX HaIIPaBJICHHOCTH; MO3UIUI 3KOJOTMYECKONW OE€30MaCHOCTH IOCIEICTBUS OBITOBOM
CUTYyaIUAX - OBJIaJICHUE HaBBIKAMH Y4€OHO-HCCIIEeI0BATEIbCKOM, U TPOU3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C
IIPOEKTHOM W COLMAJIbHOM IEATEIBHOCTH; nepepaboTKOM BELIECTB; UCIOJIb30BaTh MIOJIyUEHHbIE 3HAHUS JJIs
NPUHATHS TPAMOTHBIX pEHIeHWH MpodlieM B CHUTyalusx,
CBSI3aHHBIX C XUMUEH;
- YMETb OCO3HaBaTb OINACHOCTb BO3JEUCTBHS Ha JKHUBBIC
OpraHu3Mbl  OIPENEJICHHBIX  BEIIECTB, IOHMMAas  CMBICI
[OKa3aTesss IPENEIbHOM  JOIMYCTUMOM  KOHLICHTPALMH, W
MOSICHATH ~ HAa  NpUMEpax  CIOCOObl  yMEHbIIEHUS U
NPEAOTBPALIEHUsT HMX BPEIHOIO BO3IACHCTBHUS Ha OpPraHU3M
YeJIOBEKa.
IK 1.1. OpraHu3oBbIBaTh paboyee MECTO
ITIK 2.1. 3anoHATh MEJUIMHCKYIO TOKYMEHTALMIO, B TOM YHCie B opMe 3JIEKTPOHHOTO TIOKYMEHTa
IIK 2.2. Hcnonp3oBath B paboTe MEIUIIMHCKHE HH(OPMAITMOHHBIE CUCTEMBI M HH()OPMAITHOHHO-TEJIEKOMMYHHUKAITMOHHYIO CETh
«HTepHeT
I1K 3.2. [TponaraniupoBath 310pOBBIA 00pa3 KU3HU
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIBHOM IUCIUILINHBI
O/1.12 XUMMUA

2.1. O0beM QM CHUIIMHBI U BHAbI YUeOHOI padoThl

Buj yueOHoi1 padoThl O0bem B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 144
B T.4.
OCHOBHOE cojiep:KaHHe 96
BT. U..
TEOPETUYECKOE 00yUeHUE 42
MIPAKTUYECKHE 3aHATHS 40
6 M.4. KOHMPOAbHbIE PAOOMbL 10
71a00paTOPHBIE 3aHATHS 14
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHME 36
(coaepikaHue MPUKJIATHOTO MOTYJIsI)
BT. U..
TEOpETUYECKoe 00yueHne 8
MPAKTUYECKHUE 3aHITUS 18
nabopaTtopHbIe pabOTHI 10
Hnousuoyanvhuiii npoexm oa
KOHCYJIbTallH 6

IIpome:xyToyHasi arrecTanus (IK3aMeH) 6




2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuaia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3iesioB U TeM JIa00pATOPHBbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHONH MO1YJIb 4acoB | KOMIIeTEHUMH
1 2 3 4
OcCHOBHOE cO/Iep:KaHue
Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa

Tema 1.1. OCHOBHOE coJIep:KaHue 6 OK 01
Crpoenue Teopernueckoe odyuenune
aTOMOB CoBpeMeHHast MOJIEJIb CTPOEHHUS aToMa. DJIEKTPOHHAs: KoH(urypamus aroma. Kinaccudurarus X MMHYECKIX 4
XAMHICCKIX DJIEMEHTOB (-, P-, d-31eMenThI). BaeHTHBIE 3IeKTPOHBL. BaeHTHOCTE. DIeKTpOHHAs IPUPOAa XUMUYECKOM
SJICMCHTOB 1 CBSI3U. DJIEKTPOOTPHIATEIBHOCTh. KOBajeHTHAs CBsI3b, €€ Pa3sHOBHIHOCTH W MEXAHWU3MbI 0Opa3OBaHUs
npupoma (oOMEeHHBIE W JIOHOpPHO-aKUenTopHbiil). MoHHas cBs3b. Mertammueckas CBs3b. BomopoaHas CBs3b.
XUMUHCCKON MeXMOJIEeKYIISIPHBIC B3aUMOICHCTBHSI.
CBA3N W30T0Mb1, 0OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, THOpUIN3aliis aTOMHBIX opOHTaneil.

IIpakTnueckne 3anaTus Nel 2

Pemenne mnpakTUyecKuxX 3aJaHui Ha COCTaBICHUE OJJIEKTPOHHO-Tpaduueckux Qopmyn snemeHtoB 1-4

NEPUO/IOB.

Pemenue 3a1anuii Ha UCMOJIB30BaHUE XUMHUYECKOW CUMBOJIMKM M Ha3BaHWI COEIMHEHUN 110 HOMEHKJIAType

MEXJIYHapOJAHOI'O CO03a TEOPETUUYECKOM U MPUKIAJAHON XMMHUM U TPUBUAIBHBIX HA3BAHUMN NIl COCTABIICHUS

XUMHUYECKHX (OpPMYNT JBYXaTOMHBIX COEIMHEHMH (OKCHUIOB, CYIb()HUIOB, THIPUIOB MU T.I.) M JPYTUX

HEOPraHMYECKUX COSAMHEHUN OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coep:kaHue 2 OK 01
Hepuonmieckut | [IpaxTuueckue 3aHsaTHs N2 2 OK 02
3aKOH U Ta0auIa I =

eproanyecKas cucreMa xumudeckux anemeHTos [ M. Menneneesa. @uznueckuii cMbica [lepuonnyeckoro

AU Menneneesa 3akoHa /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMU

IIPOCTBIX U CJIOKHBIX BEIIECTB B COOTBETCTBHM C IOJIOKEHHEM XMMHUYECKOro 3iemeHTa B Ileproanueckont

cucreMe. MupoBo33peHUecKoe U HaydHoe 3HadyeHue Ilepuonnueckoro 3akona JI.M1. Menneneesa. [Iporaosst

J.1. MenpneneeBa. OTKpBITHE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

Pemennie mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHM Ha XapaKTepu3alUi XUMHYECKHX

aneMeHTOB «MeTtamnueckue / HeMeTaJUIMYeCKHe CBOMCTBA, 3JEKTPOOTPUIATEIBHOCTh U CPOJCTBO K

JJIEKTPOHY XHMHUYECKUX DJIEMEHTOB B COOTBETCTBHUE C MX 3JEKTPOHHBIM CTPOCHHEM M TIOJIOKEHUEM B

MIEPUOJNYECKON cUcTeEME XUMUUECKUX 3eMeHToB JI.M. Menneneesay.

Paznen 2. Xumuueckue peakuumn

Tema 2.1. Tunsr | OcHOBHOE coiepKaAHUE 6 OK 01
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XUMHYECKUX
peakuuii

Teopernueckoe odyuenune

Knaccudukanus 1 TUIBI XUMHYECKUX PEAKIHMA ¢ yJ4acTHEM HEOpPraHWYeCKUX BemlecTB. KonndecTBeHHBIE
oTHomIeHUs B XUMHUH. OCHOBHBIC KOJIMYECTBEHHBIC 3aKOHBI B XUMHH M PACUETHI 110 YPABHEHUSAM XUMUUYECKHUX
peakuuii. Moip Kak €IMHHUIIA KOJIMYECTBa BellecTBa. MossipHas Macca. 3aKOHBI COXPAHEHHUS MacChl U
sHepruu. 3akoH ABorajapo. MomsipHbIil 00beM ra3oB. OTHOCHUTEIbHAS IIJIOTHOCTD T'a30B.

Peakiiuu xomruiekcooOpa3zoBaHusl C y4acTHUEM HEOPraHMYECKUX BEUIECTB (Ha MpUMepe TUAPOKCOKOMILIEKCOB
IIMHKA W AJTFOMUHUA).

IpakTuyeckne 3ansaTus Ne3, 4

CocrapiieHUe ypaBHEHHMI peaklMil COCIMHEHHS, Pa3OKEHUsI, 3aMelleHUsl, OOMEeHa. YpaBHEHUs peaKkui
TOpEHUs, HOHHOTO 0OMEHa, OKUCIIEHUSI-BOCCTAHOBJICHHUS.

Pacyer KONMYECTBEHHBIX XapaKTEPUCTHUK HCXOIAHBIX BEIIECTB W NPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIUU COSAMHEHMSI, €CIH OJHO U3 BEIIECTB JaHO B M30BITKE
U/WJIA COJICPIKHUT TIpuMecH. Pacuer MaccoBO# Wi 0OBEMHOM JIOJU BBIXOJIA TPOAYKTA PEAKIIMH COCITUHCHUS
OT TEOPETHYECKH BO3MOXKHOTO. PacueT 00beMHBIX OTHOIIEHUH ra3oB. Pacuer macchl (00beM, KOTHYECTBO
BElIECTBA) MPOAYKTA PEaKIMM, €CIU OAHO M3 BELIECTB JAaHO B BHUJE PacTBOPA C OMNPEIEIIEHHON MaccoBOM
JI0JIE PAaCTBOPEHHOIO BEILIECTBA.

VYpaBHeHUsT  OKUCIEHUs-BOCCTaHOBiICHHUs. CrtemneHb okucieHus. OKUCIUTENbh W BOCCTAHOBUTEIb.
OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMHW B MPUPOJAE, MPOU3BOACTBEHHBIX  IpoLeccax U
YKU3HEACSITEIIBHOCTH OpraHu3MoB. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MOTEeHIUAN cpenbl. CoCTaBICHUE U
YpaBHUBAHHE OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOAOM JJIEKTpOHHOro OamaHca. TUMHUYHBIE
HEOPraHMYECKNE OKUCIIUTENIN U BOCCTAHOBUTENH. DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB COJIEH.

Tema 2.2.
DIEeKTPOTUTHYECKA
sl TUCCOITUAIIAS 1
WOHHEII 00MeH

OcHoBHOE cogepkaHue

Teopernyeckoe o0yueHune

Teopust snexTpoauTHueckoil aucconuanuu. Peakunn moHHoro oOMeHa. CocTaBiieHHE peaklMid MOHHOIO
oOMEHa ITyTeM COCTABJICHHs UX MOJIHBIX U COKpAIlEHHBIX HOHHBIX YPaBHEHUH.

['unponus coneil. 3HaueHne THAPOIN3a B OMOIOrMUeCKUX OOMEHHBIX npoueccax. [I[pumenenue ruaponusa B
IPOMBIIIJICHHOCTH.

JlabopaTopHble 3aHATHUS

JlaGopatopHas paboTa «Peakiuu ruiponnsa»

UccnenoBanue cpempl pacTBOPOB CoJiel, 00pa30BaHHBIX CHJIBHBIMU M CJIA0BIMH MIPOTOJIUTAMU, U UX PEAKIIUA
C pacTBOpaMHu Iienouu u kapOoHara Hatpusi. COCTaBICHHUE PEAKITNI THAPOIIN3a COJICH.

KonTtpoibHasn
pab6ora 1

CTpOGHI/Ie BCIIECTBA U XUMHUUYCCKHUE PCAKIIUU

OK 01
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Pasjnen 3. CTpoeHue U CBOIMCTBA HEOPraHNYECKHUX BelIeCTB

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOe coepkaHue

TeopeaneCKoe oﬁyqe}me

[Tpeamer Heopranuyeckoi XuMuu. B3anMocBs3bp Heoprannyeckux BemecTs. Kiaccuduxanms
HeopraHuuyeckux BeecTs. [IpocTsie u cnoxxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCUBI,
THJIPOKCUbI, KUCIOTHI, con). HoMeHKIaTypa 1 Ha3BaHWE HEOPraHMYECKUX BEILECTB UCXOMs U3 UX
XUMHUYECKON (POPMYIIBI MM COCTABICHUE XUMUYECKOH (DOPMYITBI UCXO/Is1 U3 HAa3BaHUS BEIECTBA 10
MEXIYHapOJIHON WIN TPUBHAIBHOW HOMEHKIIATYPE.

MexmonexyinspHble B3aumoaeiicTeus. Kpucramioruaparsl. ArperaTHble COCTOSIHHSI BELLIECTBA.
Kpucrannnueckue u amopdHble BelecTBa. THUIbI KpUCTAUIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHas,
MOHHAs1, METAJUTHYECKas ). 3aBUCIMOCTH (DU3MUYECKUX CBOWCTB BEIIECTBA OT THIA KPUCTATITUNICCKOM
pewerku. [TpuurHbI MHOroOOpa3us BEILECTB.

CoBpeMeHHbIE MPEACTABIECHUS O CTPOEHUM TBEPAbIX, KMIKMX M ra3o00pa3Hbix BewiecTB. Kuakue
KPHUCTAJLJIBL.

IpakTuyeckne 3ausaATHA No5

Pemenne 3amau Ha pacyeT MaccoBOM JOJM (MacChl) XMMHYECKOTO 3JIEMEHTa (COCIWHEHUsS) B MOJIEKYJIE
(cmecn).

Pemenne mpakTHUecKuMX 3ajaHM MO KiIacCH(UKAIMH, HOMEHKJIAType M XHMHUYECKHM (opMmysam
HEOPraHMYECKUX BEIIECTB Pa3MYHBIX KJIACCOB (HA3bIBATh M COCTABIATH (POPMYIBI XUMUYECKUX BEIIECTB,
OTpeeNATh NPUHAIEKHOCTD K KJIACCy).

Hcrounnku xumuyeckoi uHpopMmanuu (HaydyHas M ydyeOHO-Hay4yHas JUTepaTypa, CpeAcTBa MacCOBOM
uHpopmanuu, cerb HMurepHer u apyrue). [louck wuHQOpManMM 1O HA3BaHUAM, HJAEHTU(UKATOPAM,
CTPYKTYPHBIM (hopMyIiam.

OK 01
OK 02

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBa
HEOPTaHUYECKUX
BCIICCTB

OcHoBHOE cogepkaHue

12

TeopeaneCKoe oﬁyqeﬂue

MeTtamisl. O6H_II/IC CI)I/I3I/I‘-ICCKI/IG U XUMHYECKHE CBOHcTBa MeTauioB. CIOCOOBI MOJIYy4YCHMU. 3HadeHUE
MCTAJIJIOB U HEMCTAJUIOB B NPUPOJAC U KUBHCACATCIbHOCTH YCJIOBEKA U OPraHU3MOB. KOppOSI/Iﬂ MCETAJIJIOB:
BHUJbI KOPppPO3H1H, CITOCOOBI 3aIllIUThI MCTAJUIOB OT KOPPO3HH.

Hewmerannel. O6miue ¢puznyeckue U XMMUYECKHE CBOMCTBA HEMETAUIOB. TUMTMYHbBIE CBOMCTBA MeTaiioB [Y—
YII rpynn. Knaccudpukanuss ¥ HOMEHKJIAaTypa COeIUHEHUN HeMeTamioB. KpyroBopoTsl OHOreHHBIX
AJIEMEHTOB B IPUPOJIE.

OK 01
OK 02
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XHUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIAOB, KUCIIOT,
coJiell u I[p) 3aKOHOMepHOCTI/I B UI3MEHCHUH CBOICTB IIPOCTHIX BEIICCTB, BOOJOPOJHBIX COCHHHGHHﬁ,
BBICHIUX OKCUIAOB U THAPOKCHUIOB.

IpakTuyeckne 3ausATHA Nob

CocraBieHre ypaBHEHUH XUMUYECKUX PEAKIUNA C yYaCTHEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BEUIECTB:
OKCHJIOB METAJUIOB, HEMETA/UIOB U aMQOTEPHBIX JJIEMEHTOB; HEOPTraHWYECKHX KHUCJIOT, OCHOBAaHUU U
aM(OTEepHBIX THIPOKCHUJIOB, HEOPTaHMYECKHUX COJICH, XapaKTepU3YIOIINX UX CBONCTBA.

Pemnienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUI HA CBOMCTBA U MOJYyYE€HHUE HEOPTAHUUECKUX
BEIIIECTB.

Tema 3.3. OcHoBHOeE coep:kaHue OK 01
IIponssozncTeo Teoperuyeckoe odyueHue OK 02
HEOPraHMYECKUX
BOLICCTE OO0mue mpencTaBieHHUs O MPOMBIIUICHHBIX CIOCO0aX IMOJY4YeHHsS XUMHYECKHX BeIIeCTB (Ha MpUMepe
3 I;l . é IIPOM3BOJICTBA AMMHAKa, CEPHON KHUCIIOTBI).
HAYCHUC U
HDUMCHEIIC B UYepHas u uBetHas MeTamtyprus. lIpakTudeckoe mMpuUMEHEHHWE SJICKTPONH3a IS MOJMYYSHHs LIEIOYHBIX,
6p N I1EJI0YHO3EMENbHBIX METAIIOB U atoMUHUA. CTEKII0 U CHIIMKATHAs IPOMBIILIIIEHHOCTb.
BITY U H
y [Tpo6iema 0TX0/10B 1 MOOOYHBIX MPOAYKTOB.
MIPOU3BOJICTBE
IpakTuyeckne 3ansaTus No/
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU O POJM HEOPTaHWYECKOH XUMHH B PAa3BUTUU METUIIMHEI,
CO3JIaHMM HOBBIX MaTepUANOB (B CTPOUTENHCTBE U JAP. OTPACISAX MPOMBIIIIEHHOCTH), HOBBIX HCTOYHUKOB
SHEpPruu (AITbTEPHATHBHBIE MUCTOYHUKH DHEPTUHU) B PEIICHUH MPOOJIEM DKOJOTHUECKOW, SHEPTeTHUECKOU H
NUILEBOM Oe30MacHOCTH.
KonTpoibHasn .
CBolicTBa HEOPTraHUYECKUX BEILECTB.
pabora 2
Pasnen 4. CTpoeHnue U CBOMCTBA OPraHUYeCcKHX BellecTB
Tema 4.1. OcHoBHOE coep:kaHue OK 01
Knaccupukauus, | Tegpernueckoe oGyuenne
CTpOEHHE U =
HOMEHKIATYDA [Ipeamer opraHuYecKoi XUMHUH. B3anMoCBsI3b HEOPTaHUYECKUX U OPTaHUUECKUX BEIIECTB.
o FaHI/I‘—IeCKyI/I;)X XUMHUECKOE CTPOCHHE KaK MOPAIOK COSIMHEHHS aTOMOB B MOJIEKYJI€ COTJIACHO MX BaleHTHOCTH. OCHOBHBIE
BIC) eCTB MIOJIOXKEHUSI TEOPUH XUMHUYECKOIO CTPOCHMS OpraHudeckux coenmHeHnid A.M. byrtiepoBa. YriiepomHslid

CKEJIET OpraHMYECKON MOJIeKynbl. MOJIEKYIsIpHbIE W CTPYKTYpHbIE (pa3BEpHYTBIEC, COKpPAICHHBIE)
XUMHUUYECKHe (OopMyJibl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHMUYECKOTO CTpoeHHs Moiiekyn. M3omepus u
U30MepHI (CTPYKTYpHast, reoMeTpruecKas (Luc-TpaHc-uzomepusi). KpaTHOCTh XUMHUECKOM CBS3H.

[Tousitue o (¢yHknuoHanpbHOW rpymnme. [lpuHnunel KiaccUUKAIMM  OpPraHUYECKUX COEJUHEHHH.
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MextyHapoiHasi HOMEHKJIATypa U MPUHLUIIBI HOMEHKJIATYPbl OPraHUYeCKUX COeUHEHUH.

IpakTnyeckue 3aHaTHA Ne8 2
Homenknarypa opraHMYecKMX COEAMHEHMHM OTIENbHBIX KJIACCOB (HACBILECHHBIC, HEHACBIIIEHHbIE U
apoOMaTUYECKHUE YTIIEBOAOPOABI, CIUPTHIL, (DEHOJBI, albIETH/AbI, KETOHbI, KapOOHOBBIE KHCIOTHI U p.)
CocraBieHue MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (HOPMYJI OPraHUYECKHX BEUIECTB OTACIBHBIX KJIACCOB,
UCNONB3ys MX Ha3BaHMA II0 CHCTEMAaTH4YecKOM HOMeHKiaType. Pacuersl mnpocrteiimeid ¢Gopmysbl
OpraHMYECKON MOJIEKYJIbI, UCXO/s U3 DJIIEMEHTHOr0 cocTana (B %).
Tema 4.2. OcHoOBHOE co/lep:KaHue 14 OK 01
Caotictaa Teoperuueckoe o0yueHue 10 OK 02
OPTAHIHACCIHX Du3uxko-xumuyeckue  ceoucmea o, K 0 1 0 (ocobennocmu
P2AHUYECKUX ~ COeOUHEHUU  OMOENbHbIX  KAACCO8
COCHHHCHIH KAaccuurayuu U HOMEHKIAmypbl GHYMPU KIACCA; 20MON0SUHeCKUll psao u oowas gopmyna, uzomepus;
Pusuueckue ceoUCMEA, XUMUUECKUE CBOUCMBA,; CROCODbL NONYYEeHUS):
— TIpedenbHblE yrieBoJgoponabl. ['opeHne MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHHKOB TeIlIa B
IPOMBIIIJICHHOCTH U ObITy. CBOMCTBa MPUPOJIHBIX YIJIE€BOJOPOJOB, HAXOXKACHNUE B MPUPOJE U NPHUMEHEHHUE 2
AJIKaHOB;
— HEIpEAEeIbHbIE U apoMaTHYECKKe yriieBogoponbl. [Tommmepusanus 3THIEHa KaKk OCHOBHOE HalpaBJICHHE
€ro UCHoJib30BaHusA. ['opeHne aneTwieHa Kak MCTOYHMK BBICOKOTEMIIEPAaTypHOrO IUIAMEHU Ji CBApKU U 2
PE3KH METAJLIOB;
— KHUCJIOPOJCOJEpKAIlMe COECIUHEHUS (CIUPTBl M MpocThie AGUpHl, (PEHONbI, adbAETUIbl U KETOHBI,
KapOOHOBBIE KHCIOTHI M HUX Mpou3BojHbIe). IIpakTHyeckoe MpUMEHEHHE STUIJICHTIUKONSA, TIHUIEpUHA, 2
¢enona. Ilpumenenue Qopmanbaeruia, aneTanbIeruia, YKCyCHOM KHCIOTHI. MbUla Kak COJM BBICIIMX
KapOOHOBBIX KUCJIOT. MOIOIIMEe CBOWCTBA MbLIIA;
— a30TcojepKalie COeqUHeHNs (AMUHBI 1 aMUHOKHUCIIOTBI, OEIIKN) 2
Knaccudpukanus ©u  OCOOCHHOCTHM OpraHMYecKMX peakuui. PeakunoHHble 1eHTpbl. Pagukanbl. 5
ITepBOHaYaIbHbIE IOHATHUS O TUIIAX U MEXAHU3MAaX OPTaHUYECKUX pEaKLUil.
IIpakTnuyeckue 3anaTHA Ne9 2
Pemenue nenoydek npespaiieHuii Ha TeHETHUECKYIO CBSI3b MEXKIY KJacCaMHM OPTaHUYECKUX COEIMHEHUH C
COCTaBJICHUEM Ha3BaHUI OPraHUYECKUX COEIMHEHUH M0 TPUBUAIBHON MM MEXAYHApOAHON
CUCTEeMaTHYEeCKON HOMEHKJIaType. Pelienre pacueTHbIX 3ajjad M0 YpaBHEHUSAM PEaKIUil C ydacTueM
OpPraHMYECKUX BEIIECTB.
JlaGopaTopHble 3aHATHSA 2

JlaboparopHas pabota «[lomyuenue 3TuneHa U U3y4E€HUE €r0 CBOMCTBY.
[Tomryuenue >TuieHa U3 3TaHOJIA B JIAOOPATOPUU M U3yUEHHE ero (PU3MUYEeCKUX M XUMUYECKIX CBOICTB.
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CocraBieHre peakifii NpucoeIUHEHHS U OKUCIICHHS Ha IpUMepe 3TujieHa. Perienre pacueTHbIX 3a7a4 ¢
MCIOJIb30BaHUEM TUIOTHOCTH ra30B MO BOJOPOJY U BO3IYXY.

Tema 4.3. OcHoOBHOE co/lep:KaHue 8 OK 01
Opramnnyieckue TeopeTnueckoe odyuenue 6 OK 02
Bettiectsa B buooprannueckue coequnenus. [Ipumenenne u 6uonornueckas poib yrieBogoB. OKHUCICHUE YTIEBOJOB —
KHSHEACATEILHOCT | o1 upmk SHEPTUH KUBBIX OpraHu3MoB. O0acTH NpuMeHeHUs: aMUHOKHCIOT. [IpeBpatiieHus: 6eIK0B MUIIH
?[quOBeKa' B opranusme. buonornueckue QpyHkiuu OenkoB. buonormueckue QyHKIUHM XKUpoB. Ponb opranndeckoii 4
POUSBOACTBO My v iiw B pelieHrnu nTpobieM NUIIeBoi 6€30MacHOCTH.
HPUMCHCHHC HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CtpoeHne HykiieoTu10B. CoctaB HykiIenHOBbIX kucioT (IHK,
OPTaHHACCKHIX PHK). Posib HyKJIEHHOBBIX KHCJIOT B KU3HEACITEILHOCTH OPTraHU3MOB.
IBI;T;;T;;HHOCTH [Tpon3BOICTBO OpraHMYECKMX BEIIECTB: MPOU3BOICTBO METaHOINA, nepepadoTka HedTu. IlommdTHieH Kak
KPYIMHOTOHHAXHBIA MPOAYKT XHUMHUYECKOr0 TNpou3BoicTBa. IIlpumenHenue ostunena. I[IpousBoacTtBo u
NpUMEHEHHE KaydyKa U PE3UHBI.
CuHTeTHYeCKHEe U HWCKYCCTBEHHBIE BOJIOKHA, HMX CTpOeHHe, cBoicTBa. [IpakTuyeckoe HCHOIB30BaHUE
BOJIOKOH. CHHTETUYECKUE TUIEHKHU: U30JIALHUs Ul IPOBOJOB, MEMOPAHBI JIJIsi ONIPECHEHUS BOJIbI, 3alllUTHBIE 2
IUIGHKU U1 aBTOMOOWJIEH, IUIaCThIpU, XUPYpPrudeckue TMoBA3KU. HOBBIE TEXHOJOTHUHM JalibHEHIIEero
COBEPUICHCTBOBAHHUS [TOJIMMEPHBIX MATEPHAJIOB.
Pounb opranndeckoil XuMUU B pellieHUU MpoOIeM SHEPreTUIecKoil 6€30MacHOCTH, B Pa3BUTUN MEAUIIMHBI,
CO3JIaHUH HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHHUKOB SHEPrUuM (AIbTEPHATUBHBIC HCTOUYHUKH SHEPTHH).
IIpakTuyeckue 3ansarus NelO 2
Pemienne mpakTHKO-OPUEHTHPOBAHHBIX 3aJaHUN IO COCTABJIEHUIO XUMHMUYECKUX PEaKIHi, OTpa)Karolux
XUMHYECKYI0 aKTHBHOCTh OPTaHMYECKUX COEJAMHEHHWH B PAa3IMYHBIX cpenax (MPUPOIHBIX, OMOIIOTUYECKUX,
TEXHOTE€HHBIX ).
Kourpoasuas CtpyKTypa U CBOICTBa OPraHUYECKUX BEILECTB 2
pa6ora 3 '
Paznen 5. Kunernveckue u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX peaKkuuii 12
Tema 5.1. OcHoBHOE coaep:xaHue OK 01
Kunernyeckue TeopeTnueckoe o6yueHmne 2 OK 02
SAKOHOMEPHOCTH 1y yveckue peakuuu. Kiaccupukanus XUMHUYECKUX peakiuil: mo ¢a3oBoMy cocTaBy (TOMOTEHHBIE U
HpoTekarui reTeporeHHbIe), [0 NCIOIb30BAHUIO KaTalIn3aTopa (KaTaTUTHUECKUE U HEKAaTaTUTUYECKHE).
;Zg{ifglmx CkopocTh peakIuH, €€ 3aBUCUMOCTh OT pA3JINYHBIX (PAKTOPOB: MPHUPOABI PEArHpyIOIIUX BEIIECTB,

KOHIIGHTPALlMH pearupyroux BeIIecTB, TeMmeparypsl (npaBwio Baut-T'odda), mmomanu peakunoHHOi
MOBEPXHOCTH, HAJIMYMSI KaTajau3aropa. Poib kaTanu3aTopoB B MPUPOE U IPOMBIIUIEHHOM POU3BOJICTBE.
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OHeprus akTUBaIlMU. AKTHBUPOBAaHHBIA KoMIUIeKkc. Karanmmzatopel u katanu3. Poib KaTanu3atopoB B
MPUPOJIE U MPOMBIILIEHHOM ITPOU3BOJICTBE.

Tema 5.2. OcHoBHOE coep:KaHue
TepmomHaMUHECK | Teopernueckoe oGyuenne OK 01
ue =
AKOHOMEDHOC Knaccudukanus XUMAYECKUX PEAKIUiL: MO TEIUIOBOMY 3P HEKTy (IK30TePMHUUECKHE, YJHIOTCPMUIECCKHUE), TIO OK 02
HOMEPHOCTH .
I OTeKaHE 4 oOpatumocTu (o0patumMblie 1 HeoOpaTtuMeble). TernoBbie Y3PPEKTh XUMUYECKUX peakuuid. TepMoxuMuueckre
p ecK ypaBHeHUs. OOpaTUMOCTh peakiuii. XMMHUYEeCKOe PaBHOBECUE U €r0 CMEIICHUE MO JEHCTBUEM Pa3IMIHbIX
XUMUYECKHUX
o (bakTopoB (KOHIIEHTpAIMsl PEareHTOB WM IMPOJIYKTOB pEaklUd, AaBJIEHUE, TeMIiepaTrypa) Uis CO3JaHUus
ga L([) e;: . ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MTPOLIECCOB.
BHOBECU
— [Tonsitue 00 »HTANBNMK W HTponuu. DHeprus [ m66ca. 3akon ['ecca u cneacTBus u3 Hero. Posb cMeneHus
. paBHOBECHSI B TEXHOJIOTUYECKUX MTPOIIECCAX.
peakiuit
IIpakTuyeckue 3ansaTus Noll
[Tpunnun Jle [laTense. Biusaue pa3nuvHbX GaKTOPOB HA M3MEHEHHUE PAaBHOBECHS XUMHUUYECKHUX PEAKIIUM.
3aKoH JEHCTBYIOIIMX MAcC U KOHCTaHTa XMMHUYECKOTO paBHOBecHs. PacuyeTsl paBHOBECHBIX KOHIICHTpAIUH
pearupyromux BelecTB U MPOAYKTOB peakuuid. PacueTs! TermioBoro agdexra peakiium.
Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM HA NpUMeHeHue npuHimna Jle-Ilarenbe Ajisi HaXO0XKACHUA
HAIpPAaBIICHUSI CMEIICHUS PAaBHOBECHS XUMHUYECKON peakluuu U aHainu3 (aKToOpoB, BIUSIOUINX HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHSI.
JlaGopaTopHble 3aHATHSA
JlaboparopHas paboTa «/3ydyeHne BAUSHUS pa3IUYHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHS».
UccnenoBanue BIUSHUS U3MEHEHUSI KOHIICHTPAIIMK BEUIECTB, PEAKIIMH CPEIbl U TEMIIEPATYPhl HA CMEIIEHNE
XUMHUYECKOTO paBHOBecHs. CpaBHEHHE MOJIYYEHHBIX PE3YNbTaTOB C TEOPETUYECKH MPOTHO3UPYEMBIMU Ha
ocHoBe npuHimma Jle [larense.
KonTpouabnas .
CKOpOCTh XMMUYECKON PEAKIIUU U XUMUYECKOE pABHOBECHE
pabora 4
Pa3nes 6. lucnepcHblie cHCTEMBbI
Tema 6.1. OcHoBHOE cogepkaHue OK 01
Hucrepcrbie TeopeTnueckoe ofydenne OK 02
CHUCTEMBI U OK 07
(baKTOPI HX Hucnepcusie cuctembl. Komnouansie cucteMsl. VICTUHHBIE pacTBOPBI.
N P PactBopenne kak ¢u3MKO-XUMHUYECKHH Tiporecc. PactBopel. CrocoObl TPUTOTOBJICHHS PaCcTBOPOB.
YCTOMYMBOCTHU

PactBopumocTs. MaccoBas 105151 pacTBOpeHHOro BemiecTBa. [IpenenbHo AOMyCTHUMbIE KOHLEHTPALUU U UX
UCIIOJIb30BAaHUE B OIICHKE HKOJIOTUYECKOM O€30M1aCHOCTH.
Knaccugukainus nucnepcHbIx cucteM 1o cocraBy. CTpoeHue M (pakTopbl YCTOMUMBOCTH JHUCHEPCHBIX
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cucteM. Pacrio3HaBaHHe HCTUHHBIX pPACTBOPOB, KOJUIOMIHBIX PACTBOPOB M TPYOOJUCIIEPCHBIX CHUCTEM.
Crtpoenue wmuie/uibl. PaccenBaHuMe CBeTa NpPU  MPOXOXKICHHM CBETOBOTO IIy4Ka dYepe3 ONTHYCCKH
HEOTHOPOAHYIO cpeny (3ddekra Tunmans).

IIpakTuyeckue 3ansitus Nel?2, 13

Pemenue 3a1a4 Ha IPUTrOTOBIEHUE PACTBOPOB.

PemieHne npaxkTHUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA JUCIEPCHBIE CHUCTEMBI, MCIIOJIb3yEMbIEC B
OBITOBOM M TNPOU3BOJCTBEHHOW JEATEIILHOCTU 4YeNIOBEKa, C IO3ULMH 3KOJIOTMYECKOH Oe301macHOCTH
NOCJIEACTBUM U I'PaMOTHBIX PEIICHUHN PO0JIEM, CBSI3aHHBIX C XUMUEH.

Tema 6.2. OcHoOBHOe co/iep:KaHue OK 01
Hccnenopanne JIaGopaTopHble 3aHATHS OK 02
CBOWCTB
JlaGopatopHas pabota «IIpuroroBiaenue pacTBOPOB».
VCTIEPCHBIX o o
f: ore P [IpuroTtoBneHue pacTBOPOB 3aJaHHOW (MOJSPHOHM) KOHLEHTpauuu (C MPaKTUKO-OPUEHTUPOBAHHBIMU
UCTEM ISl KX
A BOIIPOCAMH ), OIIPEICJIEHUE CPE/Ibl BOJHBIX PACTBOPOB.
UIEHTU(DUKAITIN
JlabGopaTtopHast pabora «HcciaenoBaHue TUCTIEPCHBIX CUCTEM.
[TpuroroBneHre M HU3y4E€HUE CBOWCTB JUCHEPCHBIX CHCTEM pa3HbIX BHUIOB: CYCIEH3HM, 3MYJIbCHH,
KOJJIOMIAHOTO pacTBopa. CpaBHEHUE CBOWCTB MCTHHHBIX W KOJUIOWJHBIX PACTBOPOB, BBISIBICHHE OCHOBHBIX
pasInyMi MEX1y HUMH.
KonTpoabsnas
JucniepcHble CHCTEMBI
pabora 5
Pa3nen 7. KauecTBeHHbIe peakuuu 00HAPYKeHUS] HEOPTAHMYECKHX U OPraHUYeCKHX BellecTB
Tema 7.1. OcHoBHOE coaep:xaHue OK 01
Obmnapyxenne IpakTuyeckue 3anstust Neld OK 02
HEOpraHMYeCKUX
KadecTBeHHBIE XUMHUECKUE PEAKINH, XapaKTepPHbIE 1T 0OHAPYKEHUSI HEOPTaHWYECKHUX BEIIECTB (KaTHOHOB
KaTHOHOB U . o
U aHnoHoB). CocTaBiieHHe ypaBHEHUH peakiuii oOHapyxeHust KaTHoHOB [-VI rpynn u aHHOHOB, B T.4. B
aHMOHOB

MOJIEKYJISIPHOM U HOHHOM (hopMax.
Peakiun oOHapy)KeHUs] HEOPraHWYECKUX BEIECTB B PealbHbIX 00BEKTAX OKPYKAIOLIEH Cpebl.

JlabopaTopHbie 3aHATHS

OOHapyxeHHe HEOPraHWYeCKUX BemiecTB (KatnoHOB [-VI Tpynm wuiaM aHMOHOB) C HCIOIB30BAaHUEM
KAUECTBEHHBIX aHAIIMTUYECKUX PEaKIUH.

JlaGopaTopHast pabota « AHaTUTHYECKHE peakuu KaTHOHOB [—VI rpymmy.

[TpoBeneHne KaueCTBEHHBIX PEaKIUil, UCTIONb3YEeMbIX Il OOHAPYKEHHsI KATUOHOB | rpymnmsl (Kaus,

HaTpus, Maruus, ammonus), Il rpynmner Ha npumepe 6apus, Il rpynnel — cBunna, IV rpynmnsr — antomunus, V
rpynnsl — xenesa (11 u 1), VI rpynnsl — aukens. Onucanue HaOM01aeMbIX SBJICHHNA U COCTABIICHHUE
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XUMHUYECKUX PEaKIUM.

Tema 7.2. OcHoOBHOe co/iep:KaHue 4 OK 01
Obnapysxenue INpakTuyeckune 3ausaTus Nel5 2 OK 02
OPTaHMHECKHX KauecTBeHHBIC XMMUUYECKUE PEAKIINH, XapaKTePHBIE IJIs1 OOHAPYKCHHSI OTACTBHBIX KIACCOB OPraHUUYECKUX
Beriects COCIMHEHUI: (PEHOJIOB, abACTHIO0B, KpaxMaia, YKCYCHON KUCIOThI, aMUHOKHCIIOT U Jp.
OTACIIBHBIX Jenatyparus OEITKOB IPH HarpEeBaHKH, IIBETHBIC PEaKIIUMU OCITKOB.
KJTaceoB © CocraByieHHe KaYeCTBCHHBIX peakiuii 0OHAPYKEHHS OPraHUIeCKUX COCTMHEHUN OTACILHBIX KIIACCOB.
E;ggf;: :;;;I;I(GM JlabopaTropHble 3aHATHSI 2
peakuuit OOHapy)XeHHE OPraHMYECKUX COCIMHEHUH OT/ICIBHBIX KIacCOB.

JlaboparopHas paboTa «KadecTBeHHbBIE peaKIIMK HA OTICIIBHBIC KJIACCHI OPTaHUYECKHUX BEIIECTRBY.

[TpoBeneHne KAaYECTBEHHBIX PEAKIUii, UCTIONIB3YEMbIX IS OOHAPYKEHHS OPTaHUYECKUX BEIIECTB Pa3IMYHbIX

KJIACCOB: (DEHOJIOB, AJIBJICTHJIOB, KpaxMalia, yKCYCHOH KUCIIOTBI, aMIHOKHCIIOT, O€ITKOB U j1p. Onrcanue

HaOJIF01aEMBIX SIBIICHUI U COCTABIICHHE XMMUYCCKUX PEAKIIUi U/WITH CXCM.

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COlep:KaHue (CO/Iep:KaAHNe MPUKJIATHOTO MOTYJIsA)
Pa3pnen 8. Xumusi B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJIOBEKA OK 01

Tema 8.1. OcHOBHOe coiep:KaHue 4 OK 02
Xumus BOWITY U [T paxriueckne sansus Nel.1 4 8§ 8471
EggfjjfgggszHon DKosoruyeckass 0€30MaCHOCTh IMOCIEACTBUN OBITOBOW M IPOU3BOJICTBEHHON JEATEIBHOCTH 4YeEJIOBEKa, 2 K 1.1
yeroneKa CBsI3aHHAS C MMEePEPadOTKON BEUIECTB; TIOUCK M aHATN3 XMMHYSCKON MH(POPMAITUU U3 PA3TMIHBIX HCTOYHHUKOB K 2.1

(HayuyHas ¥ y4yeOHO-Hay4YHasl TUTEepaTypa, CPeICTBA MacCOBOi MH(popMaIyu, ceTh IHTEpHET U apyrue). K 2.2

Keticel (¢ yuetom Oyayieit npodeccuoHaIbHON ASITEIbHOCTH) Ha aHaIN3 HH(OPMAIIUU O K 3.2

MIPOU3BOJICTBEHHON JESTENFHOCTH YeNIOBEKa, CBI3aHHOM ¢ MepepabO0TKOM U MOTYyYeHHEM BEIECTB, a TAKKE C

9KOJIOTHUYECKOH 0€30MacHOCTHIO.

3ammra keiica: [IpencraBnenue pe3yabTaToB pelieHus KeWcoB (BBICTYIIIICHUE C MTPE3EHTAIINEH ) 2

Pa3nea 9.1. UcciienoBanne 1 XUMH4YECKHI aHAIN3 00beKTOB OHMoc(epbl
Tema 9.1.1. OcHOBHOE colepKaHue 6 OK 01
OcHosb! JlaGopaTopHbie 3aHsATHS 2 IIK 1.1
nabopaTopHOMH TaG 6 0 = = IK 2.1
HpAKTHKH B abopatopHas pabora «OCHOBBI Ta0OPATOPHOI MPAKTHKH. K 2.2
HPOECCHOHATBHEL JlaboparopHas mocya U XUMHYecKre peakTUBbl. OCHOBHBIE TabopaTopHbIe onepalnu. JlabopaTopHoe 2 K 3.2
P 50DATODISX obopynoBanue. Texnuka 6€30MacHOCTH 1 TIpaBwiia paOboTHI (TOBEICHNU) B JTA0OpATOPHUH. '

* 1abopatop IIpakTnyeckue 3anaTus NeNel.2., 1.3 4

BrinonHeHue TUMOBBIX PACYETOB MO TEMAaTHUKE DKCIEpHUMEHTa (BBIXOJ MPOAYKTA PEaKIMU, Macca HAaBECKH, 4
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o6bem pactBopuTens). OOpaboTka NaHHBIX, aHAJIM3 M OIEHKA WX JOCTOBEPHOCTH (BBIYHCIICHHE CPEIHETO
3HAYCHUS IKCIIEPUMEHTAIBHBIX TAHHBIX, TIOTPEITHOCTH ).

[IpencraBiaeHue pe3yiabTaTOB AKCHEPUMEHTa B paszianuHod Qopme (Tabmmua, rpaduk, OTYET, JOKIAJ,
MIPE3CHTALINSA).

Tema 9.1.2.
XUMHUYECKUN
aHaju3 MpoO BOJIBI

OcHOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

Knaccugukarus npo6 BoAbI IO BUAY U HA3HAUEHHIO, UCXOAS U3 €€ XUMHYECKOTO COCTAaBA.
OpraHonenTuyeckue cBOMCTBa (3amnax, Npo3payHOCTh, [IBETHOCTh, MyTHOCTb) BOJIbl. KMCIIOTHOCTD U
LIEJIOYHOCTH BOABL. pH cpensl u MeTons! ee onpeneneHus. JKECTKOCTb BOABI U METOBI €€ ONPECIICHMUS.
CymHOCTh METOAA TUTPOBAHUS.

Bunbl s)xecTkocTH BOABI (BpeMEHHas U OCTOsIHHAsS ). JKeCcTKOCTh BO/bI KaK IPUYMHA BbINIAJACHUS OCAIKOB WU
00pa30BaHUs COJICOTIONKEHUN, UMEIOLIUX MECTO B OBITY M Ha IIPOU3BOJICTBE.

Cocras cosieil, BbI3bIBAIOLINX KECTKOCTh BOAbI. XUMHUECKHE IPOLECCHI, YCTPAHSIOIINE HKECTKOCTh BOJBI.
VYpaBHEHUs XUMUYECKUX PEAKLIUN, UIUTFOCTPUPYIOLIUX IPOLECCHI, IPOUCXOAAIINE IIPU YCTPAHECHUU
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMH U XUMHUYECKUMH crtocodaMu. CriocoOsl
YCTPAaHEHMs! IIOCTOSHHOM KECTKOCTH.

IIpakTuyeckue 3ansitus Nel.4.

Crioco0bI BEIpaKEHUST KOHIICHTPAITUU PACTBOPOB: MacCcOBast J0JIsl pACTBOPSHHOTO BEIIECTBA, MOJIIPHAS H
MOJISUTbHAS! KOHIIeHTpaluu. TUtp pactsopa. PenieHne npakTHKO-OpUEeHTHPOBAHHBIX TEOPETHUYSCKUX 3aTaHUH
Ha pacyeT KOHIEHTPAINI 3arps3HAIONINX BEIIECTB U UX CPAaBHEHUE C MPEACTBHO JOMYCTHMBIMU
koHneHTpanusamu (ITJJK).

JlabopaTopHbIe 3aHATHS

HccnenoBanne XMMHUYECKOTO COCTaBa Mpod BOJIBI.

JlaGopatopHas paboTta «OuucTKa BOJBI OT 3arpsi3HEHHI»

Hcnonp3oBaHne METO0B (UIBTPOBAHMS U aCOPOLIMM JUIsl OTAENICHUS 3arpsi3HEHUI B HcciaeayeMoil mpode
BOJbl. BbIOOp MeTona OUYMCTKM B 3aBHCUMOCTM OT BHUjaa 3arps3HeHus. CpaBHeHuE 3(PQHEKTUBHOCTH
Pa3IMYHBIX MCETOJAOB OYHMCTKHM BOJblI B PAa3HbLIX YCIOBUAX (B na6opaT0p1/H/1, B JOMalIHUX M IIOJEBBIX
YCIIOBHSIX)

OK 01
OK 02
OK 07
K 1.1
IIK 2.1
K 2.2
[IK 3.2

Tema 9.1.3.
XUMHYECKUI
KOHTPOJIb KAYeCTBA
MPOAYKTOB
MMATaHUS

OcHoBHOE coaep:xaHue

Teoperuyeckoe o0yueHue

KauecTBeHHBIN XMUMHUECKUN COCTaB MPOJAYKTOB uTaHus. BemecTsa, Ganbcudunupyronme npoayKThl
NIUTaHM, ¥ BELIECTBA, 3arPSI3HAOLIUE IPOAYKTHI MUTaHUs. OnpeaeneHue 3arpsa3HsIomuX XUMUYECKUX
BEIIIECTB B MPOAYKTAaX MUTAHMUS, ONIPEIEIICHUE BEIIECTB, HE 3asIBJICHHBIX B COCTABE MPOJYKTOB MUTAHMUS.

OK 01
OK 02
OK 07
K 1.1
K 2.1
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IIpakTnyeckue 3ansaTus Nel.S.

OpI‘aHI/IquKI/Ie U HCOPraHUMYCCKUEC BCUICCTBA, BXOAAIIUC B COCTAB ITPOAYKTOB ITUTAHUA. OHpCI[eJIeHI/IC
coCTaBa 6.]'[10,[[ Ha COACPKAHUEC MAaKpPO U MUKPO3JIEMCHTOB. I/I3yquI/Ie MMPEATOKEHHBIX IIPEIIOJaBaTCIIEM 6.]1}0,[[
Ha OpeIMET XUMHUYCCKOI'0O COCTaBa, OIpCACICHUC I[OJIGIZ oT CYTOLIHOFI HOPMBI MakKpO U MUKPOIJICMCHTOB B
YKa3aHHOM 6.]'[}0,[[6.

Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4 110 KYHHHapHOﬁ TCMATHUKC PA3JINIHBIX TUIIOB.

JlaGopaTopHble 3aHATHSA

HccnenoBanne XMMUYECKOTO COCTaBa MIPOJIYKTOB MTUTAHUS.

JlabopaTtopHas pabota «OO0Hapy)E€HUE HUTPATOB B MPOAYKTaX MUTAHUSI.

HccnenoBanue MaTepraioB MOJYKOJIHYECTBEHHBIM METOIOM ONPECIICHHSI HUTPATOB C HCIIOJIb30BAaHHEM
nuQeHnIaMrHa (KOPHETUIOAbI OBOIIEH, JIUCThSI M KOYEPBIKKA KAITyCThI, TUIOABI PPYKTOB). AHAIIN3 YPOBHS
3arpsi3HEHUS] HUTPATaMK 110 MHTCHCUBHOCTH OKPAIIMBAHUS MPOJIYKTOB PEAKIHH

[IK 2.2
IIK 3.2

Tema 9.1.4.
XUMUYECKUHN
aHaju3 npoo
IIOYBBI

OcHoBHOE€ CoacpKaHue

TeopeaneCKoe oﬁyqe}me

Kﬂaccnquaum{ IIOYB IO BUAY W HA3HAYCHUIO, UCXOAd U3 XMUMHUUYCCKOro COCTaBa. H[[GHTI/I(i)I/IKaIII/Iﬂ Hp06bl
MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OMHCAHNE BO3MOKHOCTEH €€ MPUMEHEHUS.

TpeOoBaHMs K Ka4eCTBY MOYBBI Pa3jIMYHOTO Ha3zHaueHWs. OnucaHnne 0COOSHHOCTEH MCIOIh30BaHMS MOYB B
3aBHCUMOCTH OT THUIIOB, CIIOCOOBI YIIY4IlIEHHUsI Ka4yecTBa IMOYB B 3aBUCUMOCTH OT Ha3HAYCHHUSI.

OO6nacTi UCTIOIL30BAHUSI OPTAHUYECKUX YIOOPEHHI B 3aBUCUMOCTH OT Ka4eCTBEHHOTO coctaBa. Omucanue
OpPraHMYECKUX YIOOPEeHUI U UX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUIHOCTH.

IIpakTnuyeckue 3ansaTus Nel.6.

O6nactn Ha3zHaueHUs (NMIPUMEHEHHUS) IMOYBBI, MCXOAS W3 KAYECTBEHHOTO W KOJWYECTBEHHOTO COCTaBa.
AHanu3 HOpMaTUBHOU JOKYMEHTAIUH.

Ponps Heoprannyeckux BEIIECTB B KaU€CTBE MUHEPATBHBIX YAOOPEHUH, YIyUIITUTENCH TTOUBHI.

CocTaB MUHEpaIbHBIX YIOOPEHU U UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUIHOCTH.
B3anmocss3b cocTaBa ynoOpeHuil 1 MX BIWSHUSI HA BET€TaTHBHBIC CBOMCTBA U TJIOIOHOIICHUE PACTEHUH.

JlabopaTropHble 3aHATHUS

HccnenoBanre XUMHUYECKOTO COCTaBa MPOO MOYBHI.

JlaGopaTtopHnas pabota «O0HapyKEeHNE HEOPTaHUYECKHUX TTPUMECEH B TTPOOax».

[TpurotoBneHue MPoObI MOYBHI AJISI UCCIIEOBAHUS KUCIOTHOCTH/IIETIOYHOCTH, HEOPTaHUYECKUX
3arpsizHeHn. OOHApY)KEHHE XJIOPUI- U CyIb(}aT-noHOB B ITpoOe mouBkl. CocTaBlieHNE YpaBHEHUHN PeaKIIui
oOHapyxeHus. CpaBHEHHE MOTYYEHHBIX MOKa3aTeNeil ¢ HOpMAaTHBHBIMU (CITPABOYHBIMU ) 3HAYCHUSIMH.

OK 01
OK 02
OK 07
K 1.1
K 2.1
[IK 2.2
[IK 3.2

Tema 9.1.5.

OcHoBHOE coaepxaHue

10

OK 01
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Hccnenoanue Teopernyeckoe o0yueHue 2 OK 02
00BEKTOB Y4eOHO-HCCIIeI0BATEIbCKHI TPOCKT B 00J1aCTH MCCIIeI0BaHUs 00beKTOB Onochepsl. O630p TeM yueOHO- OK 04
Guocdepst HCCJIEI0BATEIbCKUX MPOEKTOB. AJITOPUTM BBIMIOJHEHUS ITpoekTa. OnpeneneHrue mpo0aeMbl HCCIEIOBAHUS. OK 07
MeTo/1bI TOUCKA, aHATTN3a U 00PA0OTKU HHPOPMAITNH O TIPOCKTE B PA3INYHBIX HCTOUYHUKAX. TIK 1.1
IIpakTuyeckue 3ansitust NeNel.7., 1.8 4 II:IHIE g;
OO0ocHOBaHHME aKTyaJIbHOCTH BBIOpAaHHOH TeMbl. BhIsBIeHHE TpoOiIeMbl HccieoBaHuss. BeIOOp 00BEKTOB U 2 K 3:2
MeTo0B uccnenoBanus. [locranoBka 1eneit u 3a1a4 uccnenoanus. OnpenaeneHne NpoayKTa UCCISTOBAHMS.
Omnpenenenue TanoB U COCTABICHHE IJIaHa UCCIIeI0BaHUS.
3ammrTa mnpoekrta: IlpencraBieHue pe3yNbTaTOB BBIMOIHEHUS Y4eOHO-UCCIEAOBATEIBCKUX MPOCKTOB 2
(BBICTYIUICHHUE C TIPE3CHTAITUEN ).
JlabopaTropHble 3aHATHUS 2
HccrenoBanue MpeIoKEHHOTO 00bEeKTa Ha KHCIOTHOCTb, IIEI0YHOCTh, XHMHUYSCKUN COCTAB (3arpsS3HUTEIH,
Makpo- ¥ MHKpodneMeHThl). OOpaboTka pe3ynbTaToB wuccienoBaHus. OIlleHKa KadyecTBa HUCCIETyeMOTO
00BEKTa, NCXOJIS U3 PE3YJIbTATOB XUMUICCKOTO aHAJIH3A.
Koncyabranumn 6
[IpomexyTOUHAS ATTECTANMSA MO JUCHUILIHHE (IK3AMEH) 6
Bcero 144
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3. YCJIOBUS PEAJIM3AIIMU ITPOI'PAMMBI
OBIIEOEPA30BATEJBLHOMN JUCHUILIUHBI OJ1.12. XUMUA

3.1. TpeGoBaHUsI K MUHUMAJbHOMY MaTepHAJbLHO-TEXHMYECKOMY 00ecledeHn 0

Jns peanuzanuu MporpaMMbl JUCHMIUIMHBL HPEAYCMOTPEHBI CIIEAYIONIUE ClieluaibHbIe
MTOMEIICHUS: yUeOHbIN KaOMHET XMMHUH H/WIH YICOHOM XUMUYECKOH 1abopaTopumu.

Oo6opynoBaHue y4eOHOro kabuHeTa (HarJsiHble MOCOOHUsI): HAOOPHI APOCTEPIKHEBBIX
MoJieJIel MOJIEKYJ, MOJENN KPUCTAIUIMYECKHX PEeUIeTOK, KOJUIEKIIMU MPOCThIX U CIIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJHMMEPOB; KOJJIEKIUS TOPHBIX MOPOJ M MHUHEpajoB, Tadiuia
Memnpeneesa, yaeOHbie GribMbl, IUPpPoBBIE 00pa30BaTEIbLHBIC PECYPCHI.

Texnuyeckune cpeacrBa o0y4eHHsI: KOMIIBIOTED C YCTPOWCTBAMH BOCIIPOM3BEICHUS
3ByKa, IPUHTEpP, MYJbTUMEAUA-IIPOEKTOP C OHKPaHOM, MYJIbTUMEAMMHAS JI0CKa, YyKa3Ka-
IIPE3EHTEp AJI IPE3CHTALUM.

OobopynoBanue jgadoparopuu U pado4Yux MecT JA0OOPATOPHU: MEH3YpPKH, IMUIMETKU-
KaleJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIyIIbl, IPEIMETHbIE U MOKPOBHBIE CTEKJIA, MJIAHILIETHI
JUISL KamelbHBIX peakiuii, (uibTpoBaimbHas Oymara, HpPOMBIBANIKHU, CTEKJISHHBIC HPOOHPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKJISHHBIC MAaJOYKH, IITATUBHI s
poOUPOK; MEPHBIE IIMJIMHAPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU JENIUTENbHBIC IIMIINHAPUICCKUE
(50-100 mu1), cTynmkH ¢ ECTHKOM, (appOopoBbIe YAIKH, MHHIETHI, QUILTPbI OyMaXKHbBIC, BaTa,
MapJjisi, 4acoBbl€ CTEKJA, D3JEKTPOIUIMTKH, JAOOpPATOpHbIE ILUTATUBbI, CIHUPTOBBIE TOPENKH,
CIIUYKH, MPUOOp JIs MOJTYyYEHHUs Ta30B (WM MPOOMpPKa C Ta300TBOJHON TPYOKOH), AepKaTenn
JUTsE IPOOUPOK, CKIISIHKH ISl XpaHEHUsI PEaKTUBOB, Pa3/IlaTOYHBIC JIOTKU; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mi1); mmarenayw; NUHIETHI; TUT€IbHBIC HIMUIIIBI; CEKYHIOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10-20 mur) m mepHble kouOwr (25, 50, 100 mu 200 M), BomsHas Oans (Wiau
TEPMOCTAT), CTEKJSHHBIC MAaJOYKU; KOHUYECKHe KoiObl ans tutpoBanus (50 u 100 mo);
UHAUKATOpHBIE TIOJIOCKUM s ompeneneHus pH wu craHgapTHas MHIMKATOpHAs ILIKAaja;
YHUBEPCAJIbHBIN HHAUKATOP; nmunetku Ha 1, 10, 50 mu (nim no3zaropser Ha 1, 5 1 10 mur), GropeTkn
JUTSL TATPOBAHUS, MeAMIIMHCKHE mNpHUIpl Ha 100—150 M1, 1abopaTopHbIE W/WIIKM aHATUTHYECKHE
Bechl, pH-MeTphI, cymibHbIN 1IKad, U ap. 1adopaTopHOE 000PYIOBaHUE.

3.2. UupopmannoHHOe o0ecniedeHre peajn3aluu NPOrpaMmMbl

1. [Ins peanuzanuu mporpamMMmbl OMOIMOTEUHBIH (OHJ 00pa3zoBaTeabHON OpraHU3aluu
UMeeT TeyaTHble W/WIM DJIEKTPOHHbIE OOpa3oBaTelibHblE M MH(OPMAIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE JJISl UCIOJIB30BAHUS B 00pa30oBaTeIbHOM IpoOIecce, HE CTaplle MSTH JIET C
MOMEHTA U3JIaHUsL.

Xumust: 10 knacc: 6a30BbIil ypoBeHb: yueonuk / O.C. N'abpuensu, U.I'. Octpoymos, C.A.
Cnankos. — M.: IIpoceemenue, 2023.

Xumust: 11 knace: 6a30Bbii ypoBeHb: yueOHuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A.
Cnanxos. — M.: [Ipoceewmenue, 2023.

2. PexoMeHayeMble TeYaTHbIE W3JaHUA TI0 peamu3aluu 00IIe00pa3oBaTeIbHON
JUCITUTLTAHBL:
OcHOBHbBIE MeYaTHbIE U3TAHUS
1. Audunorenosa, M. B. Xumus: yueOHUK W MPAKTHUKYM IS CPEIHEro MpodhecCHOHATBHOTO
obpa3zoBanus / V. B. Audunorenosa, A. B. baokos, B. A. IlonkoB. — 2-e u311., UCTIp. ¥ JAOI. —
Mocksa: UznatensctBo FOpaiit, 2022. — 291 c.
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2. llleromuxuna, H. A. Ob6mas xumus: yueOnuk mns CIIO / H. A. Hleronmxunua, JI. B.
Munaesckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.
3. Huxonbckuif, A. b. Xumus: y4eOHUK W TPAaKTUKYM JUIsI CPEIHEro MpogecCHOHATHLHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n., nepepad. u mon. — Mocksa:
N3patensctBo FOpaiit, 2022. — 507 c.
4, Xumus: yuyeOHUK i cpenHero npodeccuonansHoro oopazosanus / FO. A. Jlebenes, I'. H.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIVIMHBI O/1.12. XUMMUA

KoHTpomb 1 o11eHKa pe3ynbTaToB 00yUeHHsI OCYIIECTBIISIETCS MIPEnoaBaTeieM B mpolecce
IPOBEIEHUS] NPAKTUYECKUX 3aHATMH M Ja00paTOpHbIX padOT, TECTUPOBAHMS, a TaKKe
BBIMIOJIHEHUSI  OOYYAIOIUMUCS ~ MHIUBUAYAJIbHBIX  33/JaHUM, TPOEKTOB, HCCIEIOBAHUM.
Pe3ynbpTarel 0OyueHHMs ONpeneNisitoT, 4To oOyyaromuecs [OJDKHbI 3HaTh, IOHMMaThb U
JEMOHCTPUPOBATH 10 3aBEPIICHUN N3YUYEHUS JUCIUILINHBL.

Jis popMupoBaHUs, KOHTPOJISI M OLIEHKU PE3yJIbTATOB OCBOCHMS Y4€OHON MUCLMILIMHBI
UCIIOJIb3YEeTCsl CUCTEMA OLEHOYHBIX MEPOIPUATHH, pecTaBIIsAoas COO0H KOMILIEKC y4eOHBIX
MEpOTPHUATHIA, COTJACOBAHHBIX C pe3yJabTaTaMU OO0y4eHHUS W C(HOPMYIHPOBAHHBIX C yYETOM

dI'OC COO (nmpeametHbie pe3yabTathl o gucturmmuae) 1 GI'OC CIIO0.

Ne Mon);JITLe/Ml;amen PesyabTaT 00yuenust OueHo4YHBIe MepONIPUATHS OK
| |OcHoOBHOI MOIYJIb
1 (Pa3gea 1. @opmMyanpoBaTh Ha30BbIe
OcHoOBBI MOHSITUS U 32KOHBI XUMHHU
CTpPOeHMs
BelllecTBa

1.1 |Crpoenue aromoB |CoCTaBIsATE XUMUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
XUMHYECKHUX dbopMyIbl COETMHEHUN B XUMHUYECKHX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENEHBIO |[IPUPOAA XUMUUECKOMN CBSI3U».
npupoa OKHUCJICHUS] XUMHUYECKHUX 2. 3ajaym Ha COCTaBIICHUE
XUMHUYECKON AIIEMEHTOB, UCXOJIS U3 XUMHUYECKUX GOpMYIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX CO€IMHEHUN

AIIEKTPOOTPULIATEIBHOCTH  |(OKCHIOB, CYIb(PHUAOB,
TUAPUJIOB U T.I1.).

1.2 (Ilepuognyeckuii | XapakTepu3oBaTh [Ipaktuko-opuentupoBannsie  |OK 01
3aKOH U TaOJUIa |XMMHUYECKHE 3JIEMEHTHI B |[TEOpPETUUYECKUE 3aJjaHusl Ha OK 02
J.1. MenneneeBa |COOTBETCTBUHU C UX XapaKTEepU3aLUI0 XUMHUECKHX

MI0JIO)KEHHUEM B 3J1eMeHTOB: «MeTannudeckue /
NEPUOANYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XUMHUYECKHX 3JIEMEHTOB ANEKTPOOTPHULATENLHOCTD U
.. Menneneesa CPOICTBO K DJIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JEKTPOHHBIM CTPOEHUEM U
II0JIO’KEHUEM B IIEPUOJAUYECKOM
CUCTEME XMMHUECKHUX
anemeHToB .. MeHnaeneeray.
2 |Pa3gen 2. CocraBasiTe ypaBHeHusi U |KonrpoanHas padora
XuMnuyeckue CXeMbl XHMH1ECKHX «CTpoeHne BemecTsa u
peaknuu peaKHHﬁ XHMHYECKHE peaKIum»
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2.1 |Tunsr CocraBisTh peakuuu 1. 3amaun Ha cocTaBiieHUE OK 01
XUMHUYECKUX COEMHEHMUS, PA3JIOKEHUSA, |ypPaBHCHUN PEAKIUM:
peaxiuit oOMeHa, 3aMelIeHuUs, — COEMHEHMs], 3aMEeILeHUS,

OKHUCJIUTEIbHO- pasnokeHus, oOMeHa U peakuil

BOCCTAHOBUTEJIbHbBIE C y4acTheM KOMIUIEKCHBIX

peaxkuy U peakuun coeMHEHU! (Ha mpuMepe

KOMILIEKCO00pa3oBaHus (Ha |THAPOKCOKOMILIIEKCOB

npuMepe IIOMHUHMS U LIUHKA);

T'HJIPOKCOKOMILJIEKCOB — OKHUCIIUTENBHO-

AIIOMHUHUS U LIMHKA) C BOCCTAaHOBUTEJbHBIX PEAKLIUN C

y4acTHUEeM HEOPraHWYEeCKUX |HCIIOIb30BAaHHEM METO0/1a

BEILIECTB 3JIEKTPOHHOTO OanaHca;
— C y4acTHUEM KOMILIEKCHBIX
coeMHEHUH (Ha mpuMepe
TUIPOKCOKOMILJIEKCOB IIMHKA U
AITIOMUHHS).
2. 3aayn Ha pacyer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peakuuu COeJMHEHMSI; MAaCCOBOM
WK 00bEMHOM 0K BBIXOJIa
IPOAYKTA PEaKUU COECAMHEHUSI
OT TEOPETUYECKH BO3MOXKHOTO;
00BEMHBIX OTHOILIEHUI ra3oB;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOAHBIX
BEIIECTB U MPOJYKTOB PEAKIUU;
Macchl (00beM, KOJIMYECTBO
BEIIIECTBA) MPOAYKTA PEaKInHy,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BUJIE pACTBOpA C OIpeIeICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BELIECTBA.

2.2 |OnextponuTtryeck |COCTaBIATh ypaBHEHUS 1. 3anaHus Ha cOoCTaBJIEHUE OK 01
ast AMcCoLMalys U |[XUMHUYECKUX PEAKIUU MOJIEKYJISIPHBIX ¥ MOHHBIX
WOHHBI 0OMEH HOHHOTO OOMEHa ¢ pEaKUHUii C yHaCTUEM OKCHJIOB,

y4acTHEM HEOPTaHWYECKUX |KUCIIOT, OCHOBAHHUH U COJIEH,

BEIIECTB MOHHBIX peaklUuil THIpoIn3a
COJIEH, YCTAaHOBJICHUE
M3MEHEHHUS KUCIOTHOCTH CPEJIbI.
2. JIaboparopHas paboTa
«Peakuuu rugponnsza»

3 |Pa3gen 3. HccnenoBarb crpoenne nu  (Konrpoabnas padora
Crpoenne n cBoiicTBa «CBoiiCTBa HEOPraHMYECKHUX
CBOIICTBA HEOPraHU4YeCKHUX BelleCTB |BeleCTB)

HEOPraHu4ecKux
BeLIECTB
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3.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccugunuponartsb
HEOPraHMYECKUE BELIeCTBA
B COOTBETCTBHH C HX
CTpOEHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTraHMYECKHUX
BELIECTB UCXOJIS U3 UX
XUMHAYECKON (POPMYITBI HITH
COCTaBJICHHE XUMUYECKON
(hopMyIIBI HCXOS U3 Ha3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
J10JIA (MacChl) XUMHYECKOTO
3JIEMEHTA (COEAMHEHNUS) B
MOJIEKyJIe (CMecH).

3. lIpakTuueckue 3a7anus 1Mo
KJIacCU(pUKalMU, HOMEHKJIAType
Y XHMHYECKUM (HopMyIiam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBHCUMOCTH BHJIa XUMHUECKON
CBSI3M U TUIA KPUCTAJUINYECKOM
peIeTKy.

OK 01

3.2

dusuko-
XUMHYECKHE
CBOMMCTBA
HEOPTaHUYECKUX
BEIIIECTB

YcranaBiuBaTh
3aBUCUMOCTH (PH3HKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BELIECTB
OT CTPOCHUS aTOMOB 1
MOJIEKYJI, @ TAK)KE THIIA
KPUCTAJUIMYECKON pelIeTKH

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOMCTB OKCH/IOB,
KHUCJIOT, OCHOBaHU,
aM(}OTEpHBIX THAPOKCUIOB U
CoJICH».

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
pEeaKUuii C y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHUX
BEILIECTB: OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAaHUN U
aM(}OTEepPHBIX THAPOKCHUIOB,
HEOPraHWYECKHUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA
U CIIOCOOBI MOTyYeHHUSL.

3. I[IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKUE 3aaHus Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPraHUYECKUX BEIIECTB.

OK 01
OK 02

3.3

IIpousBoacTBO
HEOPraHMYECKUX
BELIECTB.
3Ha4YeHHE U
IIPUMEHEHHE B
OBITY U Ha
IIPOU3BOJICTBE

O00CHOBBIBATH 3HAYEHNE U
MIPUMEHEHNE
HEOPraHUYECKHUX BEILIECTB B
OBLITOBOM U
MIPOU3BOCTBEHHOMN
NESTENLHOCTH YEJIOBEKA NX
(U3UKO-XUMHUYECKUMHU

[IpakTKO-OpUEHTUPOBAHHBIE
3aJIJaHUsA 110 COCTABIICHUIO
XUMHUYECKUX PEAKIUM C
y49acCTHEM HEOPTaHUYECKUX
BEILIECTB, UCIIOIb3YEMBIX IS UX
uaeHTU(DUKAIIN 1
MIPOMBIIIJIEHHBIX CIIOCOO0B

OK 01
OK 02
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CBOMCTBaMHU [OJy4YECHUS.
4 |Pa3nen 4. HccaenoBars crpoenue 1 | KonrposabHasi padora
Crtpoenue u cBoiicTBa opranudecknx |«CTpoeHue U cBOHCTBa
CBOIiCTBA BeLeCTB OPraHMYecKuX BelecTB»
OpPraHu4ecKux
BelleCTB
4.1 |Kmaccudukanms, |Knaccudumuponars 1. 3agaHus HA COCTABIICHHE OK 01
CTPOEHHE U OpraHWYEeCKHE BEIIECTBA B |HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEMHEHUII 110 TPUBUATBHON
OpraHUYECKUX CTPOCHHEM WM MEKIYHapOIHOU
BEIICCTB CUCTEMAaTUYEeCKOM
HOMEHKJIAType.
2. 3amaHus Ha COCTaBJICHUE
MOJTHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHUYECKUX BELIECTB
OTJICNBbHBIX KJIACCOB.
3. 3aauM Ha onpezeneHue
npocteimien GopmMyIbl
OpPraHUYECKON MOJIEKYJIbI,
UCXOJS U3 3JIEMEHTHOI'O COCTaBa
(B %).
4.2 |CgoiicTBa VYcranaBnuBaTh 1. 3ajaHus Ha cocTaBJIEHUE OK 01
OpraHUYEeCKUX 3aBHCUMOCTh (PU3UKO- YpaBHEHUN XUMUYECKUX OK 02
COCIMHEHU I XUMHYECKHX CBOKCTB peakuil ¢ yyacTuemM

OPraHu4YCCKuUX BCIICCTB OT
CTPOCHUA MOJICKYJI

OpraHMYECKUX BEILECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUS.

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakui, WITIOCTPUPYIOIIHNX
XUMHUYECKHE CBOICTBA C yUETOM
MEXaHU3MOB MPOTEKaHUS
JAHHBIX peakluii u
T€HETHYECKOMN CBSI3HU
OpPraHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacyerHble 3a1auu 10
YpaBHEHUSIM PEAKIUN C
y4acTUEM OPTaHUYECKUX
BEIIECTB.

4. JTaboparopHas paboTa
«Ilonydenue sTuneHa u
HU3Yy4YEHHUE ETO CBOMCTB)»
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4.3

Opranunueckue
BCII[CCTBA B
JKU3HEACATENHHOC
TH YCJIOBEKa.
[IpousBoACTBO U

O00CHOBBIBATH 3HAYEHUE U
MPUMEHEHHUE OPTaHHYECKUX
BEIISCTB B OBITOBOI U
MIPOU3BOJACTBEHHOMN
JIeITEIbHOCTH YeJIOBEKa UX

[IpakTHKO-OpUEHTUPOBAHHBIE
3a/laHus 110 COCTABIICHUIO
XMMHYECKHUX PEaKIui ¢
y4acTUEM OPTaHUYECKUX
BELIECCTB, UCIOJIb3YEMBIX JJI UX

OK 01
OK 02

IPUMEHEHNE (U3UKO-XIMHYECKIMH UACHTU(DUKAINY B OBITY U
OpraHUYECKUX cBOiicTBaMH IPOMBIIIIICHHOCTH.
BEIIECTB B
MPOMBIIIJICHHOCTH

5 |Pa3nmen S. HccaenoBars paBHoBecre |KonTpoJsbHasi padora
Kunernyeckue U (M CKOpPOCTh XUMHYecKHX |«CKOpOCTH XMMH4YECKOMH
TepMOAMHAMMYEC |peaKI Ui peaknuu U XUMHUYecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peakuuii

5.1 |Kunernueckue HccnenoBars BiIusiHUE 1. JlabopaTtopHas pabota Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpaluu BBIOOD: OK 02
MPOTEKAHUS pearupyromux BemecTB 1 |— «OmnpeneneHue 3aBUCUMOCTH
XUMHUYECKHUX TEMIIEPATYpPbI HA CKOPOCTh [CKOPOCTU PEAKIUU OT
peaxui XUMHUYECKUX peaKIni KOHIIEHTPAIIUU pPearupyrommx

BEIIECTBY;

— «OrmpeneneHne 3aBUCUMOCTH
CKOPOCTH peakLuu OT
TEMIEPATYPbI».

2. [IpakTUKO-OpUEHTUPOBAHHbIE
TEOpETUYECKHE 3a/IlaHus Ha
aHanu3 (paKToOpoB, BIUSIOMIUX
Ha U3MEHEHHUE CKOPOCTHU
XMMHYECKON PEaKIUU.

5.2 |Tepmomunamuyec |MccienoBarh BIUSIHAE 1. 3amaun Ha pacuets! TemioBbix |[OK 01
KHe U3MEHEeHMs KOHLeHTpauu |3 dexToB xumMuueckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbl U M ONpE/IETIeHUE TUIIa peaKIIun
IIPOTEKAHUS TeMIIepaTypbl Ha cMelleHue |(1mo TerioBomy 3ddekry: sk30-
XUMHUYECKHUX XUMHUYECKOT'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peaxuil. 2. IIpakTHKO-OpUEHTHUPOBAHHbIE
PaBHoBecue 3a/laHus Ha IPUMEHEHHE
XUMHYECKHUX npuHnuna Jle [arense qis
peakuuit HaXO0XJACHUS HallpaBJICHUS

CMEILEHUS] PABHOBECHS
XUMHUYECKON PEAKIIUN U aHAJIU3
(akTOpOB, BIMUAIOIUX HA
CMeIlleHnEe XUMHYECKOTO
paBHOBECHSI.
3. JlJabopaTtopHnas pabota
«M3yueHue BIMAHNS pa3IMUHbIX
(hakTOpOB HA CMEIICHUE
XUMHYECKOTO PABHOBECHUS.

6 |Pa3men 6. HccnenoBars nucnepcuslie [ KontpoabHas padora no reme

JducnepcHbie CHCTEMbI «JlucnepcHbie CUCTEMbI»
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CHUCTEMBbI

6.1 |ducnepcHbie Pa3nuuars HCTUHHBIE 1. 3ajaun Ha MPUTOTOBIIEHUE OK 01
CHUCTEMBI 1 pacTBOPBHI, KOJIOUAHBIE pacTBOPOB. OK 02
(bakTopbI NX pacTBOpPHI U 2. IIpakTUKO-OpHUEHTUPOBAHHBIC
YCTOWYHBOCTHU rpy0oaucriepcHbIE CUCTEMBI |pacueTHbIC 3aJaHus Ha

Ha OCHOBE XHUMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,

HKCIIEPUMEHTA UCIIOJIb3yeMbIe B OBITOBOM U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa.

6.2 |HUccnenoBanue HccnenoBath pusmko- JIaGoparophas pabota (Ha OK 01
CBOICTB XUMHUYECKHE CBOMCTBA BBIOOD):

JIUCTIEPCHBIX Pa3IMYHBIX BUJIOB — [IpuroroBieHue pacTBOpPOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue qucnepcHbIX
CHUCTEM.
7 |Pa3pen 7. HccnenoBarp cBoiicTBa
KayecTBeHHbIEe |OpraHU4ecKUX U
peakuuu HEOPraHU4ecKHX BellecTB
o0HapyKeHUs € MCII0JIb30BAHUEM
OPraHMYecKUX U |Ka4YeCTBEHHBIX peaKIui
HEOPraHHYeCcKUX
BellleCTB

7.1 |OGHapyxeHue Hccnenosars 1. JlabopaTtopHas pabora: OK 01
HEOPTraHWYECKUX |KaueCTBEHHBIC PEAKIIUU — AHaJTUTUYECKUE PEaKIUU
KaTHOHOB U HEOpPraHMYECKUX BelecTB |katuoHoB [-VI rpymnm;

AHUOHOB 2. IlpakTyeckue 3a1lanus Ha
COCTaBJICHUE YPaBHEHHIA
peakuuii oOHapyKeHUS
kaTHOHOB [-VI rpynm u
AQHUOHOB, B T.Y. B MOJICKYJISPHOMN
¥ MOHHOM (popmax.

7.2 |ObHapyxeHue Hccnenosats 1. JlaGopaTopHas pabora: OK 01

OpTraHUYECKUX KaueCTBEHHBIC PEAKIIUU KadecTtBenHbie peakinu Ha
BEILIECTB OpPraHWYECKUX COEMHEHHUM |OTIEIbHbIE KIacChl
OT/IENTbHBIX OT/ICNIbHBIX KJIaCCOB OpPTaHUYECKUX BEIIECTB;
KJIaCCOB C 2. IlpakTnueckue 3aJaHus Ha
HCIIOJIb30BaHUEM COCTaBJICHHE KaYECTBEHHBIX
KaueCTBEHHBIX peakiuii oOOHapyKEeHUS

peakui OpPTraHWYECKUX COCITMHECHUM.

Il |IIpuxnagnoii MoayJib

8 |Pa3pmea 8. OuenuBarp nociaeaAcTBus |3ammra Keica (¢ yuerom

Xumusi B ObITY U |OBITOBOM U Oyayuueii npogeccuoHaIbHOM

NMPON3BOJACTBEHH |NPOM3BOJACTBEHHOI AesITeJIbHOCTH)

0ii 1eITeIbHOCTH |1eATEJIbHOCTH YeJIOBEKA C

YeJI0BeKa MO3MIMH IKOJIOTHYECKOMU

0e301macHOCTH

Xumus B ObiTy 1 |OuenuBath nocneactsus  [Keiic (¢ yuetom Oymymieit OK 01

MIPOU3BOJICTBEHHO |OBITOBOM U npodecCuoHaATBHON OK 02

1 IEATEIbHOCTH  |IIPOU3BOJICTBEHHOM JIeATEIIbHOCTH) OK 04

yeJioBeKa NeATeILHOCTH UuenoBeka ¢ |Bo3MoskHBIE TeMBI KeHCOB: OK 07

MO3ULMI SKOJIOTHYECKOU 1. Ilorennenue kiuMara u K 1.1

35




0€30IacCHOCTH

BBICBOOOXKIEHHE TAa30BBIX
THIPATOB CO JIHA OKEaHa.

2. Bynymime MaTepuaibl IS
aBHMa-, MAllIHHO- U
pHOOPOCTPOCHHS.

3. HoBble maTepuaibl Ajis
COJTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIbHBIX IPEIapaToB.

K 2.1
K 2.2
[IK 3.2

9.1

Pa3nen 9.1.
HccienoBanue u
XMMHYECKH
aHaJIN3 00HLEKTOB
onocdepnbl

HurepnperupoBarh
XHMHYECKHe NIPOLecChl U
siBJieHHus B Onocgepe

3ammra y4yeOHo-
HCCJIe0BATEIHLCKOT0 IPOEKTa
(c yuerom Oynymeit
npogeccuoHaIbLHOM
AesiTeJIbHOCTH)

9.11

OcHOBBI
nabopaTopHOM
MPAKTHKHU B
poQeCCHOHAIIBH
BIX JJAOOPATOPHSIX

BEIITOHATE TOMHBIN ITUKIT
AKCIIEPUMEHTAIHLHOTO
HCCIIEN0BAHUS C
COOJII0ICHUEM TPaBUII
6e30macHOro odpareHus ¢
BEIIESCTBAMH U
71a00pPaTOPHBIM
o0opynoBaHrueM

1. JlJabopaTopHas pabota
«OcHOBBI 1a00OpaTOPHOM
MPAKTHKN.

2. Tunossle pacyeTsl IO
TEMAaTUKE KCIIEPUMEHTA.

3. 3agaun Ha BEIUHUCIIEHHE
CPEIHEro 3HaYCHMUSI
JKCIIEPUMEHTAIbHBIX JaHHBIX,
MOTPEITHOCTH.

4. IpencraBieHune pe3yibTaToB
JKCIIEPUMEHTA B Pa3JIMYHON
dhopme (Tabauna, rpaduk,
OTYET, JOKJIAJ, IPE3CHTAIH).

OK 01
K 1.1
K 2.1
K 2.2
K 3.2

9.12

XUMHAYECKUH
aHaJInu3 Mpo0 BOJbI

HccnenoBath XUMHUECKUNA
cocTaB Ipod BOABI

1. Tect «CBoiicTBa U cOCTaB
BOJIBI.

2. 3amanne «XUMHYECKHIT
COCTaB BOJIBI, THII BOJIBI
CHOCOOBI ee MPUMEHEHHSD (C
WCIIOIb30BAaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. I[IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKUE 3aaHusl Ha
COCTaB BOJBI M CITOCOOEI
BBIpa)XCHHS KOHIIEHTPAIU U
nepecyeT KOHIIEHTpalui (¢
UCIIOJIb30BAHUEM HOPMAaTUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa:
OuncTka BOJBI OT 3arpsI3HEHUIN

OK 01
OK 02
OK 07
K 1.1
K 2.1
K 2.2
[IK 3.2
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9.1.3 | Xumuuaeckwii UccnenoBars xumuueckuit |1. Tect «Oprannyeckue u OK 01
KOHTpPOJIb COCTaB IIPOAYKTOB IIUTAHUsl |HEOPraHUYECKUE BEILECTBA, OK 02
KayecTBa BXOJIAIIHE B cocTaB npoaykrto |OK 07
IIPOYKTOB MIATAHUS. K 1.1
NUTaHUSA 2. IIpaktuko-opueHtupoBanubie ([1K 2.1

3a/1aHus 10 KYJIMHAPHOU K 2.2
TeMaTHKe. IIK 3.2
3. JlaboparopHas paboTa:

OO6napy>xeHue HUTPATOB B

MPOIYKTAaX MTUTAHUS

9.1.4 | XuMunueckuii Uccnenosars xumuueckui |[1. Tect mo teme «Xumnueckui |OK 01
aHaym3 mpood cOCTaB MpoO MOYBHI COCTaB HEOPraHUYECKUX U OK 02
TTOYBBI OPTraHUYECKUX yIOOPECHHIN. OK 07

2. 3ananue «B3zanmocBs3b K 1.1
cocTaBa ImouBbl, TUII TOYBHEI U ee |I1K 2.1
HAa3HAYCHHUS». K 2.2
3. JlJabopaTopHnas padora: [1K 3.2
O6HapyxeHrne HeOpPraHUYECKUX
npuMmecel B mpoOax MmouBbI

9.1.5|UccaenoBanue HccnenoBath xuMuueckuil | YueOHO-HCCIIEN0BATEILCKUN OK 01
00BEKTOB coctaB 00bEKTOB OHMochepsl |IPOEKT B 001acTH OK 02
ouocdepsl Ha [pUMEPE NPOIYKTOB UCCIIEJIOBaHUS 0ObEKTOB OK 04

MIUTAHMS, BOJbI U TIOYBBI o6uocgepsl. OK 07
Bo3MoKHbBIE TEMBI TPOEKTOB: IIK 1.1
1. UccnenoBanue cocraBa K 2.1
MUHEPAIbHOUN BOJBI U 11K 2.2
PEKOMEHIaLNU 110 €€ K 3.2

HCITOJIB30BaHUIO.

2. UccnenoBanue
pa3pylIaIIero 1eMcTBus
MIPUPOTHOM BOJABI HA
CTPOUTEIbHBIE MaTEPHUAIIBI.

3. CocraBieHue mpoeKTa
[[BETHUKA/Oropoja/cana B
3aBHCHMOCTH OT COCTaBa
MPOAHATIM3UPOBAHHBIX OYB.
4. CocraBicHue
cOamaHCUpPOBAHHOTO MEHIO Ha
JIeHb (HEeeII0) B 3aBUCUMOCTH
OT COAEPKAHUSI XUMHUECKHUX
MaKpO U MUKPODJIEMEHTOB B
MPOJIYKTaX MUTAHUS.

5. UccaemoBadue KauecTBa
MUTHLEBOI BOJIBI.

6. Uccnenoanue mpod
BOJIOTIPOBOHOM BOJIbI HA
MpeAMET YCTpaHEHUS
JKECTKOCTH.

7. YcTpaHEHHE )KECTKOCTH BOJIbI
B CEIbCKOXO3SMCTBECHHOMN
JEeITEILHOCTH.
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