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1. OBIIASL XAPAKTEPUCTHKA PABOYEH ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOU JUCHUIIVIMHBI O/.12 XUMUA

1.1 MecTo 1MCUMIVIMHBI B CTPYKTYpe o0pa3oBaTejibHOM nporpammbl CITO
Oo6meobpazoBatenbHas guciuumnaa OJ[.12 «Xumus» sSBaseTcss 00s3aTeIbHOM YacThiO
00111e00pa30BaTEILHOTO MHUKJIA BXOAsIMEeH B oOpa3zoBarenbHyto nporpammy OI'OC COO mpu
MOJATOTOBKE CIICIUAIMCTOB CPEJHEero 3BeHa Ha 0a3e OCHOBHOro oOmero oOpa3oBaHuUs, B
cootBercTBuu ¢ PI'OC CIIO mo mpodeccun 31.01.01. MeaunuHCKUNA aAMHHUCTPATOP B
OI'BIIOY «MMK».

1.2. llesin U nJIaHMpPYeMble pe3yJabTaThl OCBOCHHS JUCIUIJIMHBI
1.2.1. lleau u 3aga4u AMCHUILIMHBI

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

3agaum IMCHUILIMHBI:
1) cdopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEW MPOTEKAHWS XHUMHUYECKHX IMPOIECCOB U
ABJICHUM B OKpYXarollel cpene, LEJOCTHOW HaydyHOW KapTUHBI MUpa, B3aWMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;
2) pa3BUTh YMEHHUS MIPOBOJUTH PACUETHI 0 XUMHUECKUM (HOPMYJIaM U YpaBHEHHUSIM XUMUYECKIX
peakuuii, IaHUPOBATh U UHTEPIIPETUPOBATH PE3YJIbTAaThl XUMHUUECKUX SKCIIEPUMEHTOB,
3) chopmupoBaTh HABBIKM TMPOBEACHUS XUMUYECKHX JKCIEPUMEHTAIbHBIX HCCIEAOBAHUN C
coOmoieHreM TpaBwil  Oe30macHOro  oOpamieHus C  BEUIECTBAaMH U JIAOOPAaTOPHBIM
o0opynoBaHuEM;
4) pa3BUTh yMEHHs aHAJIM3WPOBATh, OLIEHWBATh, MPOBEPATh HA JIOCTOBEPHOCTh M 0000IIaTh
UH(GOPMALIMI0 XUMHUYECKOT0 XapaKkTepa U3 pa3IN4HbIX HCTOUYHUKOB;
5) chopmupoBaTh yMEHHUsSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH NESTEIBHOCTH M XUMHYECKHX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB,;
6) chopMHUpPOBATh MOHMMAHNE 3HAYMMOCTH JTOCTHKCHUN XUMHYECKONW HAyKH M TEXHOJOTHH /st
pa3BUTHUS COLIMATBLHON U IPOU3BOJICTBEHHOH cep.

1.2.2. IInanupyemble pe3yJbTaTbl OCBOCHHMS 001€00pa30BaTEeJbHON 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. Beibupats
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
HNPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH TPpy10BOr0 BOCIIUTAHUS

- TOTOBHOCTH K TpPYAY, OCO3HAaHHE LIEHHOCTH MAaCTEepPCTBa,
TPYIOJIIO0HE;

- TOTOBHOCTh K AKTHBHOH JEATEIBHOCTH TEXHOJOTHUECKOW M
COLIMAJILHOM HAIpPaBICHHOCTH, CIIOCOOHOCTh HHHIIMHPOBATh,

IUIAHUPOBATh U CaMOCTOSITENIBHO  BBIMIOJHATH  TaKyIO
JIeITCIIbHOCTB;

- HHTEepeC K pasauyHbiM chepam  npodeccHoHaTbHON
JIeITCIIbHOCTH,

OBaanenue YHUBEPCAJIbHBIMHA y4eOHBIMU
MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a30Bble JJOrHYecKHe JelCTBHS.

- CaMOCTOSTENhHO (OPMYIUPOBATH M  AKTyaJU3UPOBATH

npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATH CYIIECTBEHHBIN NMPU3HAK WM OCHOBAHUS JUIS
CpaBHEHHUS, KIIacCU(PUKAUU U 0000IICHNUS;

- OmIpeneNsaTh IENH JeATEIbHOCTH, 3aJaBaTh MHapaMeTphl WU
KPUTEPUU UX TOCTHIKEHUS;

- BBIABJIATH 3aKOHOMECPHOCTHU u MMPOTHUBOPCUHA B
paccMaTpruBACMBbIX ABJICHUMAX,

- BHOCUTH KOPPCKTHUBLI B JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBHC PE3YyIbTAaTOB OCIIAM, OLICHUBATH pUCKHU

MOCJIEACTBUN NeITETbHOCTH,

- pa3BUBaTh KPEATUBHOE MBILJICHUE MIPU PEIICHUH KU3HEHHBIX
npo0em

0) 0a30BbIe HCCIEI0BATEIbCKUE TeHCTBUS:

- BJIQJICTh HaBBIKAMH Y4€OHO-UCCIIEI0OBATEILCKONW M MTPOCKTHOM
NESITEIbHOCTH, HaBBIKAMU Pa3pelieHus mpooiem;

- BBISABIISTE MPUYHHHO-CIIEJICTBEHHBIE CBSI3U i
aKTYaJIM3UpOBaTh 3a/1ayy, BBIJBUraTh THUIOTE3y €€ pelIeHus,

- BJIAJETh CUCTEMOM XHMHUYECKHX 3HAHWM, KOTOpas BKJIOYACT:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUHA DIIEMEHT, aToM,
3JIEKTPOHHAsi 000JI0UKa aToma, s-, P-, 0-3JIeKTpOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTD,
AIEKTPOOTPULATENBHOCTh, CTENEHb OKHCICHUS, XUMUYECKas
CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YriepoaHbIi
ckener, (yHKIMOHAIBHAS TpyNNa, paJuKall, W30MEpUs,
M30MEpbI, TOMOJIOTMUECKUH psii, TOMOJIOTH, YIJI€BOAOPOJIbI,
KHCIIOPOJI- W a30TCOJACpKAlUe COCAMHEHUS, OMOJIOTHYECKH
aKTUBHBIC BeleCTBa (YrJeBOABI, JXUPbHI, OEJIKH), MOHOMEp,
MOJIMMeEp, CTPYKTYpPHOE 3BCHO, BBICOKOMOJIEKYJISIPHBIC
COCJIMHEHMS, KPUCTANINYECKas peIIeTKa, THUIbl XUMHYECKUX
peakuui (OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIE, 3K30- u
SHAOTEPMUYECKUE, PEAKIMH HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS
JUCCOIAAIINS, OKHUCJIUTEIb, BOCCTAaHOBUTENb,  CKOPOCTh
XUMUYECKOW peaKklMh, XUMUYECKOE pPABHOBECHE), TEOPUU U
3aKOHBI (T€OpUs XUMHUYECKOTO CTPOSHUSI OPTraHUUYECKUX BEIIECTB
A.M. BytnepoBa, Teopusi AIEKTPOIUTHUECKON TUCCOIUAINH,
nepuoauueckui 3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XHMUH,
(dakToNOrMuecKre CBEACHH O CBOMCTBAX, COCTAaBE, MOTYYCHUH U
0€30macCHOM HCIIOJIb30BAaHUM BAaXHEHIITUX HEOPTaHUYECKUX U
OpPTaHWYECKHUX BEUIECTB B OBITY M MPAKTHUECKON AESITETbHOCTU
YeoBeKa;

- yYMEThb BBIBJIATH XapAaKTEpPHbIE MNPHU3HAKA WM B3aUMOCBS3b
W3YYECHHBIX TOHATHUM, MPUMEHSITH COOTBETCTBYIOIIUE MOHSTHUSA
IIpU ONUCAHUM CTPOEHHUSI M CBOMCTB HEOPraHUYECKUX U
OpPraHMYEeCKHX BEIIECTB M WX MNPEBpAlICHUN; BbIABIATH
B3aMMOCBSI3b ~ XMMHMYECKHX  3HAHUM C  TIOHITUSIMH H
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HaxoauThb ApPTYMCHTBI JJIsA JOKa3aTrc€iibCTBa CBOHX
YTBEPKACHUM, 3a1aBaTh [IApaMETPbl U KPUTEPUH PEILICHUS;

- AHaJIM3UpoOBaTh IIOJYYCHHBLIC B XOAC PCIICHHUA 3aJadu
pe3yJbTaThl, KPUTHYECKM OLEHUBAaTh HUX JIOCTOBEPHOCTD,
IMPOrHO3UpPOBATh UBMCHCHUEC B HOBBIX YCJIIOBUAX,

- yMETb IIEPEHOCHUTb 3HAaHUS B IIO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;

- YMETb HHTETPUPOBaTh 3HAHMS W3 PAa3sHBIX IPEIMETHBIX
o0OJacrei;

- BBIJIBUTaTh HOBBIE UJIEH, IIPEUIaraTb OPUTHHAIBHBIE ITOIXO/BI
U pELICHUS;

- CIOCOOHOCTH MX MCIIOJIb30BaHU B [103HABATEIbHOMN U
COLIMAJIBHON ITPAKTHUKE

IIPEJICTaBICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;
- YMETh MCMHOJIb30BaTh HAUMEHOBAHUSI XUMHUECKUX COEIMHEHUN
MEKTYHApOAHOTO COK3a TEOPETUYECKON U NMPUKIIAJIHOW XUMHH
W TpUBHAJbHBICE Ha3BaHMs BAXKHEUIIMX BELIECTB (STHUIICH,
alieTWSieH, TIMUepuH, (QeHod, ¢GopManbAeTua, YyKCycHas
KHUCIIOTA, TJUIUH, YrapHbIA ra3, YIJIEKHCIBIM ra3, amMMHak,
raiieHasi M3BECTb, HEralleHas M3BECTb, IIUThEBas coja U
IpYrux),  COCTaBIATH  (POpPMyJdbl  HEOPraHMYECKUX U
OpraHMYECKHUX BEILIECTB, YPABHEHUS XHUMUYECKUX PpEaKLUM,
OOBSCHATH UX CMBICI; MOATBEPKAATh XapaKTEPHbIE XUMUUECKUE
CBOICTBa BEILIECTB COOTBETCTBYIOLUIMMH OSKCIIEPUMEHTAMH U
3aMUCAMU YPAaBHEHUH XUMUYECKUX PEaKIUit;

- yMeTb  YyCTaHaBIMBaTh IMPUHAUIEKHOCTh  H3YUEHHBIX
HEOPraHMYECKUX W OPraHMYeCKHX BELIECTB K OINpeaelIeHHBIM
KJlaccaM W TpyIIaM COeAMHEHUMH, XapaKTepru30BaTh UX COCTaB U
Ba)KHEHIIIME CBOWMCTBA; OMPEAENATh BUABI XUMHUYECKHX CBS3EU
(xoBaJIeHTHasi, WOHHAs, MeETaJJIMYecKasl, BOJOPOJHAsi), THIIbI
KPUCTANIMYECKUX  PELIETOK  BEIECTB;  KJIACCH(PHUIHUPOBATH
XUMHUYECKHE PEaKIUH;

- copMHpOBaTh MPEACTABICHHUS: O MaTE€pPUATbHOM EIUHCTBE
MUpa, 3aKOHOMEPHOCTSAX M TIO3HABAEMOCTH SIBJICHUI HMPUPOJIBL; O
MECTE M 3HAYEHHWU XMMHUHU B CHUCTEME €CTECTBEHHBIX HayK U €€
poiu B OOECreueHUuu YCTONYMBOIO pPa3BUTHS YEIOBEUYECTBA: B
peLeHnH MpobIeM 3KOJIOIHYECKOM, SJHEPreTUUECKON U MHILEBON
0€30MacHOCTH, B pPa3BUTUU MEIULUHBI, CO3JIaHUU HOBBIX
MaTepHajoB, HOBBIX MCTOYHHKOB OJHEPIrUH, B OOECIECUEHUH
paloHaIbHOIO  MPUPOIOIONB30BaHUS, B  (HOPMUPOBAHUU
MHUpPOBO33pPEHUSI M OOIIeH KyJabTypbl YeENIOBEKa, a Takke
HKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/J0POBBIO
U IIPUPOJHON Cpene;

- BJIQJIETh CHCTEMOM XHMMHUYECKHX 3HAHHM, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAIOLINE TOHATHS  (JIOTOJIHUTENBHO K CHCTEME
MNOHATHM  0a30BOTO  ypPOBHsS) - HW30TONbI, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSTHME aTOMa, T'HOpHIM3alUsi aTOMHBIX
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opOutanei, xumuueckas cBs3b ("F " um "', KpaTHBIC CBS3M),
MOJISIpHAsi KOHLEHTpalus, CTpPYKTypHas (opMmyia, H30MepHs
(cTpykTypHas, reomerpuueckas (LMC-TpaHC-U30MEPHUSI), THIIbI
XMMUYECKUX peakuuil (roMOo- M IeTeporeHHble, oOpaTUMble U
HEOOpaTUMBIE), pacTBOPHI (MCTHHHBIC, IUCIIEPCHBIC CHUCTEMBI),
KPUCTANIOTUAPAThI,  CTENEHb  JAUCCOLMALMH,  DJIEKTPOJIU3,
KPEKUHT, PpU(OPMUHT); TEOPUHM U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKallMe B OCHOBE IMOHMMAaHUs
IPUYUHHOCTY U CHCTEMHOCTH  XHMHYECKUX  SIBJICHUH,
COBPEMEHHbIE IMPEJACTAaBICHUSI O CTPOCHUU BELIeCTBA Ha
aTOMHOM, MOJIEKYJSIPHOM W HaJMOJIEKYJSIPHOM  YPOBHSX;
OpEJCTaBICHUs O  MEXaHU3MaX XUMMUYECKHX  PEaKIMH,
TEPMOJMHAMHYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTAX UX
OPOTEKaHHUs, O XUMHMYECKOM DPABHOBECHM, JAMCIEPCHBIX
cucreMax, (PaKTOJIOTMYECKHE CBEIEHHS O CBOWMCTBAX, COCTABE,
NOJYy4eHUH W  0e30MacHOM  HCHOJb30BAHMM  BAaKHEHIIHMX
HEOPraHMYECKUX M OpPraHMYeCKHMX BELIECTB B ObITY U
NPAaKTUYECKOM JEATeNbHOCTH 4YeNOBEeKa; OOIIMX HayYHBIX
NPUHLIMIIAX ~ XUMHUYECKOTO  TPOU3BOACTBA (Ha  IpuUMepe
IIPOU3BOJCTBA  CEPHOM  KHUCIOTHI, aMMHaKa, METAaHOJa,
nepepaboTku HePTH);

- yMeTh NPOBOJUTH pacyeTbl MO0 XUMHUYECKUM (opMmysiaM U
YpaBHEHUSM  XMMHMYECKHX peakUuil ¢  HCIOJIb30BaHHEM
¢u3nyeckux BeJWYMH (Macchl, OoObeMa Ta3oB, KOJMYECTBA
BEIIECTBA), XapaKTEPU3YIOLIMX BEILIECTBA C KOJIWYECTBEHHON
CTOPOHBI: pacueThl MO HAXOXKICHUIO XUMHUYECKOH (HOopMyIIbI
BEIIIECTBA; pacdeThl Macchl (00beMa, KOJUYECTBA BEIIECTBA)
IIPOJYKTA PEaKlUu, €CIU OJHO M3 MCXOJHBIX BEILIECTB JaHO B
BHJIE pacTBOpa €  OINpPEACIICHHOW  MacCOBOW  JI0JeH
pPacTBOPEHHOIO BelIeCTBa MJIM JAHO B U30bITKE (UMeeT
MPUMECH); PacyeTbl MaccOBOM MWJIM OOBEMHOM JOJM BBIXOJa
NPOAYKTa peakIMM; pacdeThl TEIUIOBOro 3(PQeKTa peakiui,
00BEMHBIX OTHOILIEHUH Tra30B;

- yYMeTb BBUIIBIATH XapakTepHble NPU3HAKH U B3aUMOCBSA3b
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HN3YUCHHBIX HOHSITI/If/'I, MNPUMCHATH COOTBCTCTBYIOIIMUC ITOHATHA
IIPU ONMCAaHWU CTPOEHUS M CBOWCTB HEOPraHWYECKUX U
OpraHru4YeCKux BCHICCTB U HX HpeBpaLueHHﬁ; BBIABJIISITH
B3aUMOCBSI3b ~ XMMHMYECKMX 3HAHMM €  TOHATHSAMH U
NPEJCTAaBICHUAMHU JAPYIHX MPEAMETOB UIs 0ojee OCO3HAHHOTO
MOHUMAaHUS U OOBSCHEHHS CYIIIHOCTH MaTE€pHabHOTO €IMHCTBA
MHpa; HCIOJIb30BATh CHCTCMHBIC XWUMHWYCCKUC 3HAHUA JIA
OOBSICHEHUS! W  MPOTHO3UPOBAHUS  SBJICHUM, HMEIOMINX
€CTECTBEHHOHAYYHYIO [IPUPOAY;

- YMETh MCHOJIb30BaTh HAUMEHOBAHUS XUMHUUYECKUX COCIMHEHUM
MEKIYHAPOAHOTO COK3a TEOPETUUYECKON M MPUKIAIHOW XHUMUU
Y TPUBHAJIbHBIC HA3BAHUS BELECTB, OTHOCSAIIMXCS K U3YYEHHBIM
KJlacCaM OpraHUYEeCKMX M HEOPraHUYECKUX COCIUHEHUN;
UCIIOJIb30BaTh XMMHUYECKYIHD) CHUMBOJIMKY JJII COCTaBJICHUS
dbopMynT  HEOPraHMYECKUX  BEIIECTB, MOJICKYJSPHBIX U
CTPYKTYpPHBIX (Pa3BEpHYTBIX, COKPAIIEHHBIX U CKEJIETHbIX)
dbopMys OpraHMYECKUX BEIIECTB; COCTAaBJIATh YpaBHEHUS
XMMHUYECKUX  pEakUUMd M  pACKpbIBaTh HUX  CYLIHOCTB:
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ noCcpcaACTBOM
COCTaBIICHUSI DJIEKTPOHHOTO OanaHca STUX PpeaKlHii; peakuui
HOHHOTI'O oOMeHa mMyTeM COCTaBJICHHU S nux ITOJIHBIX n
COKpAILLICHHBIX HMOHHBIX YypPaBHEHUM; peakuud TUAPOIU3a,

peakuui KOMILJIEKCOOOpa3oBaHUs (Ha puMepe
THJIPOKCOKOMITJIEKCOB IIMHKAa U allOMUHHUA); MOATBEPXKAATh
XapaKTCPHBIC XUMHUYECCKUEC CBOMCTBA BCIIIECCTB

COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMHU U 3aIIUCSIMU YPaBHEHUU
XUMHYECKHUX PEaKLNN;

- yMeTh KJiacCu(UIUPOBATh HEOPraHWYECKHE U OpraHMYEecKHue
BEIIECTBA U XUMHUYECKHE PEaKlUU, CaMOCTOSITEIbHO BHIOMPATH
OCHOBaHMA U KPUTEPUH JUIS KJIACCU(PHUKAIMU H3Y4aeMBbIX
XUMHYECKHX OOBEKTOB; XapaKTepH30BaTh COCTaB M BaKHEIIne
CBOMCTBA BEILECTB, IPUHAUICKAIIUX K ONPEIEICHHBIM KJIaccaM
U TIpynmaM COeAMHEHMH (TpOCTble BElIeCTBA, OKCHIBI,
THJPOKCUBI, COJIM; YTIEBOJOPOJbI, MPOCThIE A(HUPHI, CHUPTHI,
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(eHOobI, anpAeTHAbI, KETOHBI, KapOOHOBBIE KHCIIOTHI, CIOXKHbIC
3Gupbl, KHUPBI, YIIEBOABI, AMHHBI, AMUHOKHCIOTHI, OENKH);
IPUMEHSTh 3HAaHHA O COCTaBE M CBOMICTBaX BEIIECTB IS
SKCIIEPUMEHTAIbBHOM  IPOBEPKUM  THIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH IIPOTEKaHUs XUMHUYECKUX peakuud U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIICHMUS;

- YMETb NOATBEP)KJIaTh HAa KOHKPETHBIX IPUMEpPAX XapakTep
3aBHCHUMOCTH  PEaKIIMOHHOM  CIIOCOOHOCTH  OpraHMYeCKHX
COEJIMHEHUI OT KpaTHOCTU U THUMa KoBajieHTHOU cBsa3u ("T " u
"'"), B3aMMHOTO BJIMSIHUSI aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX;
a TaKkke 0T 0COOEHHOCTEH peanu3aluy pa3IHIHBIX MEXaHU3MOB
MPOTEKaHUs PEaKLIUii;

- YMETb XapaKTepU30BaATh AIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM H BO30YKJIEHHOM COCTOSIHUM) K HOHOB XUMHYECKHX
anemeHToB 1 - 4 nepuonos [lepuoanueckoit cucremst [1.1.
MeHeneeBa 1 X BaJICHTHbIE BOBMOYKHOCTH, UCIIOJIb3Ys
nonsatus "s", "p", "d-snexTpoHHBIE" OpOUTATIH, YHEPTETHIECKUE
YPOBHHU; OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU COEIMHEHUH 1O

1epuoJiaM U rpymnmnam

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

B 00.1acTH HEHHOCTH HAYYHOTI'O MO3HAHMS:

- copMHpOBaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Ppa3BUTHUSA HAyKH U OOIICCTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha Jiasnore KYJBTYp,
CIIOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpIIEHCTBOBAHME S3BIKOBOW U UYUTATEIBCKON KYJIBTYpHI
KaK CpeAcTBa B3aMMOJIEUCTBHS MEXKAY JIOAbMU U IO3HAHUS

MHpa;
- OCO3HaHHME IEHHOCTH HAayYHOH AeATeNbHOCTH, TOTOBHOCTH
OCYIIECTBIIATh HPOEKTHYIO " VICCIIE/TIOBATEIbCKYIO

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

- YMETh IUIAHUPOBATH U BHINOJHATH XUMUUYECKHH IKCHEPUMEHT
(mpeBpalieHuss OpraHMYEeCKMX BEIIECTB MpPHU HarpeBaHUH,
MOJIyY€HUE JTUJIEHA M HM3yYEHHE €ro CBOWCTB, KayeCTBEHHbBIE
peakuuMu Ha aIbJIErHJbl, KpaxMal, YKCYCHYIO KHCIOTY;
JeHaTypauusi O€NKOB IpU HarpeBaHUHM, LBETHBIE pEaKIUU
0€nKOB; MPOBOJAUTH PEAKIIMM HOHHOIO OOMEHa, ONpeAesATh
Cpelly BOJHBIX pacTBOPOB, Kaue€CTBEHHbIE peaklUU Ha Cylbdar-,
KapOOHAT- M XJIOPUJI-aHUOHBI, HA KaTHMOH aMMOHUS; peIIaTh
ASKCIEPUMEHTAIbHBIE 3amadyn 1o Temam "Mertamisl" U
"Hemetannsl") B COOTBETCTBMM C INpaBUJIaMH TEXHHKHU
0e30macHOCTH IIpU O0OpallleHUuH C BEUIECTBAMU U JTaOOPATOPHBIM
000OpyIOBaHUEM; TMPEJICTABIATh Pe3yJIbTaThl  XMMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3alluCu YpaBHEHHH COOTBETCTBYIOIIMX
peakumii ¥ (GOPMYIHMPOBAaTh BBIBOJBI HAa OCHOBE ATHX
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B) padoTta ¢ nHgopManmeii:

- BJIaJIeTh HABBIKAMM IOJIy4eHHUs] UH()OPMAMKM U3 HUCTOYHHUKOB
pa3HBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATH IMOUCK, aHAJIN3,
CHCTEMaTHU3allMI0 U MHTEPIIPETAU0 HHPOPMALUU Pa3InYHbIX
BUJOB U (pOPM IIPEICTABICHHUS;

- CO34aBaTh TEKCThl B Ppa3IUYHBIX ¢opMmarax C Yy4eToM
Ha3zHaueHUs MHGOpMAIMM U LEJIEBOM ayIuTOPHH, BbIOMpas
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3yaIU3allUH;

- OIICHWBATh JIOCTOBEPHOCTH, JETUTHMHOCTb MH(POpPMALINH, €€
COOTBETCTBHUE MIPABOBBIM U MOPaAJIbHO-ITUYECKHUM HOpMaM;

- UCTIONIb30BATh cpeacrtsa UH(POPMALMOHHBIX "
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUI B pEIIEHUH KOIHUTUBHBIX,
KOMMYHHKAaTHBHBIX ~ W OpTraHU3alMOHHBIX  3a7a4 ¢
co0uIroIeHEM TpeGoBaHuUM SPrOHOMMUKH, TEeXHUKHU
0€30IIaCHOCTH, TUTHUEHBI, PECYpCOCOEpeKEHHUs, IMPABOBBIX W
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHMSA U 3aIIUTH HH(pOpMaIum,
MH(POPMALIMOHHOM 6€30MacCHOCTH JIMYHOCTH,

pe3yibTaTOB;
- yMeTb  AaHaJU3UPOBATh  XHMHUYECKYI0  HHGOpMAaIHIO,
[I0JIyYa€MYK0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTB MaccOBOM
uHpopmanuu, cetb UHTEpHET U Ipyrue);

- BJIaJIETh OCHOBHBIMU METOJaMH Hay4YHOT'O IIO3HAHMSI BEILIECTB U
XUMHUYECKUX SIBJICHUM (HaOstoeHne, N3MepeHne, SKCIePUMEHT,
MOJICIIUPOBAHUE);

- yMEThb NPOBOJUTH pacueThl MO XHUMHUYECKUM (opMyliaM u
YpaBHEHUSM  XMMHMYECKUX pEakUUil ¢  HCIOJIb30BAaHUEM
bu3nyecKUX  BENWYHMH, XapaKTePU3YIOIIHUX  BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
YCIIOBUSI) Ta3oB, KOJIMYECTBA  BEIIECTBA;  HCIIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HaHUS ISl NPUHITUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIECTBAMHU
U UX IPUMEHEHUEM;

- yMEThb CaMOCTOSITEbHO IUIAHUPOBATb U  IMPOBOJAUTH
XUMHUYECKUNA SKCIEPUMEHT (IOJyYeHHUE M M3yYEHHE CBOWCTB
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB, KAauyeCTBEHHBIC
peakuuun YIJI€BOAOPOIOB Pa3IUYHbIX KJIaCCOB u
KHCIIOPOJICOAECPKAIMX ~ OPraHMYECKUX  BEILECTB, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3334 MO PACIIO3HABAHUIO HEOPTraHUYECKUX
U OPraHMYECKUX BELIECTB) C COOIIOAEHUEM MPaBHII OE30I1aCHOTO
oOpallleHusl ¢ BeUIecTBaMM U JITAOOPaTOpPHBIM 00O0PYIOBAHUEM,
dbopMynMpoBaTh LENM  MCCIEJOBAHUS, MPEJOCTaBIAThH B
pa3ianyHoil opMe pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OLICHUBATh UX IOCTOBEPHOCTH;

- YMETh OCYIIECTBIIATH IEJICHANPABICHHBIN MOMCK XUMHYECKON
uHpOpMAllMK B PA3IUYHBIX HCTOYHMKAX (HaydyHas U y4yeOHO-
HayyHas JMTepaTypa, CpeAcTBa MaccoBOHl HHGpOpMAaIUH, CETh
WHTepHeT u npyrue), KpUTHUECKH aHAIU3UPOBATH XUMHUYECKYIO
uHpopmManuio, TnepepadaTeiBaTh €€ W HCIOIb30BaThb B
COOTBETCTBUU C IMOCTABJICHHON yueOHOI 3a1aueii;

- BJIAJIETh CHUCTEMOM 3HaHUM O METOJAX HAy4YHOI'O INO3HAHUS
SBJICHUN TNIPUPOABI, UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKax H
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YMEHUSIMH NPUMEHATh 3T 3HAHUS NPU IKCIEPUMEHTAIBHOM
UCCJIEIOBAHUM BELIECTB U i1 OOBSCHEHHS XUMHYECKHX
SBJICHUM, HMEKIMMUX MECTO B MPUPOJE MPAKTUUYECKOU
JIEATEIIbHOCTH Y€JIOBEKA U B IIOBCEIHEBHOW KU3HH;

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

- TOTOBHOCTHb K CaMOpaSBI/ITI/IIO, CaMOCTOSTCIIBHOCTHU )41
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-UCCIIeIOBATEIHLCKOMH,
MIPOCKTHOM M COIMATILHOM IESITEIIbHOCTH;

Osaanenue YHHMBeEpPCAJIbHbIMH KOMMYHHKATUBHBIMH
JelCTBUSIMU:

0) coBMecTHAasl 1eATeJIbHOCTD.

- MOHUMaThb M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U
WHIUBUTyaJIbHON PabOThI;

- MPUHUMATD J(S05 COBMECTHOM JEeITEIbHOCTH,
OpraHW30BBIBATH M  KOOPJAWHUPOBATH JCHCTBUS IO €€
JIOCTYDKCHHIO: COCTABJISITh IUIAH JACHCTBUH, paclpeessaTh Pon
C YyY4eTOM MHEHHMH YyYaCTHUKOB OOCYXJaThb pPE3yJIbTaThl
COBMECTHOM pabOTHI;

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

- OCYHICCTBIIATH IIO3UTHBHOC CTPATCTUYCCKOC IIOBCACHUC B

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

Oejaaaenue YHUBEPCAJIbHbIMHU peryasiTHBHbIMH
JeHCTBUSIMM

') NPUHATHE ce0s1 U APYTUX JI0/Ieii:

- TpUHUMATh MOTHBBI U apPryMEHTBl JPYTHX JIOACH Tmpu
aHaJIM3e Pe3yJbTaTOB JIECATEIEHOCTH;

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

- pa3BHUBATh CITIOCOOHOCTH MOHUMATh MUP C TTO3UITUH JIPYTOTO
YeNIOBEKa,;

- YMETh IJIAaHUPOBATH U BBIMOJHATH XUMUYECKUM IKCIIEPUMEHT
(mpeBpailleHusT OpPraHMYECKUX BEIIECTB IIPU HarpeBaHUH,
[IOJIyYEHUE JTUJIEHA M M3YyYEHUE €ro CBOWCTB, KaYECTBEHHbBIE
peaKuuu Ha albJIerHJbl, KpaxMal, YKCYCHYIO KHUCIOTY;
JNeHarypanus O€NKOB TP HArpeBaHHWW, LBETHBIE DPEaKIUU
OEnKOB; MPOBOAWTH PEAKIMM HOHHOTO OOMEHa, OIpEAeNsiTh
Cpey BOAHBIX paCTBOPOB, KaYECTBEHHBIE PEAKIIUU Ha CyJIbdart-,
KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATHOH aMMOHHS, pelIaTh
AKCIIEPUMEHTAJIbHBIE  3a7aud 1o TemaM "Metamnsl"  u
"Hemeramnel') B COOTBETCTBHUM C IpaBWIAMHU TEXHUKH
0€30MacHOCTH MPU OOpaIEHHH C BEHIECTBAMH U Ja00paTOPHBIM
0o0opysOBaHUEM; TPEICTABISATh PE3YJIbTAaThl  XUMHYECKOIO
SKCIIEpUMEHTa B (OpMeE 3allUCU YpPaBHEHHI COOTBETCTBYIOIIMX

peakuMii U (GOPMYIHMPOBaTh BBIBOJABI Ha OCHOBE JTHX
pE3yJIbTaTOB;

-yM€Tb  CaMOCTOAITEIBHO  IUIAHUPOBATb U IMPOBOJUTH
XUMHUYECKUM SKCIIEPUMEHT (IIOJIyueHUE M H3y4yeHHE CBOWCTB
HEOPraHWYECKUX W OPraHUYECKUX BEILECTB, KayeCTBCHHBIC
peakuuu YIJIEBOJOPOIOB pa3IUYHBIX KJIaCCOB u
KHUCIIOPOJCOACPKAIIMX  OPraHUYECKUX  BEILECTB, PEIICHUE

SKCIICPUMCHTAJIBHBIX 3a/ia4 IO paClioO3HaBaHUIO HEOPTAaHUYCCKUX
¥ OPTaHMYECKUX BELIECTB) C COOIIOAEHUEM MPaBMII OE3011aCHOTO
oOpallleHusl ¢ BeUlecTBaMH U JITAOOPaTOpPHBIM 000PYIOBAHUEM,
dbopMynMpOBaTh LENM  MCCIEJOBAHUS, MPEJOCTaBIATH B
pa3Nu4IHON (hopMe pe3yabTaThl 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

CopeiicTBoBaTh - c()OPMHUPOBAHHOCTb 3KOJIOI'MYECKON KYJIbTYpbl, IOHUMAHHUE | €CTECTBEHHOHAYYHOW KapTHUHBI MUpA, POJIM XMMUU B MO3HAHUU

COXPaHEHUIO BIIMSIHUSL COLIMATIbHO-DKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHHE | SIBJICHUN HPUPOABI, B ()OPMHPOBAHUU MBIIUICHHUS U KYJIbTYPHI

OKpYyXKarolen HOPUPOJHON M COLMANBHOM cpellbl, OCO3HAHME IJOOAIBHOrO | JIMYHOCTH, €€ (PYHKIMOHAIBHOM IpaMOTHOCTH, HEOOXOIUMOM

cpensl, XapakTepa KOJOTHUECKUX Mpodiem; JUIL  PELICHHs] NPAKTUYECKUX 3aJad M DKOJIOIMYECKHU

pecypcocOepeXeHn | - IUIAaHUPOBAHHE M OCYILIECTBJICHHE ACHCTBUI B OKpYXaroueil | 000CHOBAaHHOTO OTHOILIEHHSI K CBOEMY 3JI0pPOBbIO U IPUPOJIHOMN

10, IPUMEHSATD cpele Ha OCHOBE 3HAaHMsS LEJIed YCTOMYMBOIO Pa3BUTHSA | CPEIE;

3HaHUs 00 YeJI0BEYECTBA, - yMeTh cOONI0/1aTh IMpaBHJIa JKOJIOTMYECKH IIeecO00pa3HOro

U3MEHEHUU aKTUBHOE  HENPHUATHE  JCWCTBUH, NPUHOCALIIMX  BpEJA | IOBEJACHHUA B OBITY M TPYAOBOW JEATEIBHOCTH B LEIAX

KJIMMaTa, IPUHLMIIBI | OKPY>KAIOILEH Cpene; COXpPaHEHMsI CBOEr0 3J0pOBbSl M OKPYKAIOWIEH NPUPOJHOU

OepexIInBOro - YMEHHUE IPOrHO3UPOBATh HEOJIAroNpUSATHBIE SKOJIOTMYECKHUE | CPEllbl; YUHUTHIBAThb OMNACHOCTh BO3JEHUCTBUS HAa KUBBIC

IIPOU3BOJICTBA, IOCJIEACTBYS NPEANPUHUMAEMBIX JECUCTBUN, NPEJOTBpPAIlATh | OPraHU3Mbl  ONPEAEICHHBIX  BEILECTB, IIOHMMas  CMBICI

3P PEeKTHBHO UX; IIOKa3aTelIsl MPeAeIbHON JOIyCTUMON KOHLIEHTPALHH;

JEICTBOBATH B - paclIUpeHHe  OmblTa  JEATEIbHOCTH  DKOJOTMYECKOW | - yMETh IPOTHO3UPOBATh, AHAJIM3UPOBaTh M OLIEHUBATH C

YpE3BbIYANHBIX HaIIPaBJICHHOCTH; MO3UIUI 3KOJOTUYECKONW OE€30MaCHOCTH IMOCIEICTBUS OBITOBOM

CUTYaLUsAX - OBJIQJICHUE HABBIKAMH Y4e€OHO-HCCIIe10BaTEIbCKOM, U IIPOU3BOJICTBEHHON JEATEIBHOCTH YEIOBEKA, CBSA3AHHOM C

IIPOEKTHOM ¥ COLMAIILHOM EATEIBHOCTH; nepepaboTKOM BELIECTB; UCIOIb30BaTh MOJIyUEHHbIE 3HAHUS IS

OPUHATUS TPaMOTHBIX pelleHHH mpobieM B CHUTyalusx,
CBSI3aHHBIX C XUMUEH;
- YMETb OCO3HaBaTb OINACHOCTb BO3JCUCTBUSA Ha JKHUBBIC
OpraHu3Mbl  OIPENEJICHHBIX  BEIIECTB, IOHMMAas  CMBICI
MOKa3aTensl TMPENENIbHOM  JONYyCTUMOM  KOHLIEHTpaluHW, U
MOSICHSATH ~ HAa  NpUMEpax  CIOCOObl  yYMEHBUICHUS U
IIPEIOTBPALICHUS] WX BpPEJHOrO BO3JEHCTBHS HAa OPraHu3M
YeJIOBEKa.

MK 1.2. ObecneunBaTh COOIIOACHNE CAHUTAPHO-IHIEMHOIOTMYECKUX MPABUJI U HOPMAaTHBOB MEIUIIMHCKON OpraHU3aIiH

11K 4.2. IIpoBOINTH CAHUTAPHO-TUTUEHNYECKOE TPOCBEIICHUE HACEIICHUS

I1K 4.4. Opranu3oBbEIBaTh 3J0POBbECOEPETAIONTYIO CPENY

K 6.2. Y4acTBOBaTh B 00€CIIEUEHUH BHYTPEHHET0 KOHTPOJIsl KaueCcTBa U O€30MaCHOCTH MEAMIIMHCKOM JesITeIbHOCTH;

IIK 6.6. Hcnonp30BaTh MEAUIIMHCKHIE HH()OPMALIMOHHBIE CUCTEMBI M HH(POPMAIIMOHHO-TEJIEKOMMYHUKALMOHHYIO ceTh «MHTepHET» B

pabote
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA30OBATEJIBHOM TUCIIUILIVHBI
O/.12 XUMMUA

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Buj yueOHoit padoThI O0bem B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 144
B T.4.
OCHOBHOE cojiep:KaHHe 96
BT. U..
TEOpEeTUYECKOe 00yUeHUe 42
MIPAKTUYECKHE 3aHATUS 40
6 M.4. KOHMPOAbHbIE PAOOMbL 10
71ab0paTOPHBIE 3aHATHS 14
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME 36
(coaepikaHue MPUKJIATHOTO MOTYJIsI)
BT. U..
TEOpeTU4ecKoe o0ydeHue 8
MPAKTUYECKHUE 3aHITUS 18
nabopaTtopHbIe pabOTHI 10
Hnousuoyanvhuiii npoexm oa
KOHCYJIbTAIlUU 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, IPUKJIAAHON MOYJIb 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 CoBpemMeHHasi MOJIENIb CTPOEHUS aToMa. DJIEKTPOHHAsE KoH(urypamus atoMa. Kiaccupukarms XuMAIECKAX 4
XAMHICCKAX 3JIEMEHTOB (s-, P-, d-37eMeHThI). BasieHTHBIE 37IeKTPOHBI. BasleHTHOCTD. DIeKTPOHHAs TPUPOAa XUMUYECKON
SJICMCHTOB 1 CBSI3U. DJIEKTPOOTPHIATEIBHOCTh. KOBajeHTHAs CBs3b, €€ Pa3sHOBMIHOCTH W MEXAHWU3MbI 0Opa30BaHUS
npupoma (oOMEHHBIE W JIOHOpPHO-aKUeNnTOpHbI). MoHHas cBs3b. Merammueckas CBS3b. BolaopoaHas CBs3b.
XUMUHCCKON MeXMOJIEeKyISPHBIC B3aUMOICHCTBHSI.
CBA3N W30T01B1, OCHOBHOE M BO30Y)KJIEHHOE COCTOSIHUE aTOMa, THOpUIN3allisl aTOMHBIX OpOHUTasei.

IIpakTnueckne 3anaTus Nel 2

Pemenne mnpakTUyecKuX 3aJaHUl Ha COCTaBIIEHUE OJIIEKTPOHHO-Tpaduueckux Qopmyn snemeHtoB 1-4

NEPUO/IOB.

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

MEXIYHapOJHOIO CO03a TEOPETUUYECKOM U MPUKIAJAHON XMMHUHM U TPUBUAIBHBIX Ha3BaHUU JJIS1 COCTABIICHUS

XUMHUYECKHX (OpPMYJT JBYXaTOMHBIX COEIMHEHMH (OKCHIOB, CYIb()HUIOB, THIPUJIOB MU T.I.) M JPYTrUX

HEOPraHMYECKUX COCAMHEHUN OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coep:kaHue 2 OK 01
Hepuonmieckut | [IpaxTuueckue 3aHsaTHS No2 2 OK 02
3aKOH U Ta0nuIa I =

eproanUecKas cucreMa xuMudeckux nemeHToB .M. Menneneesa. @uznueckuii cMbic [lepuonnyeckoro

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

IIPOCTBIX U CJIOKHBIX BEIECTB B COOTBETCTBHM C IOJIOKEHHUEM XUMHUYECKOro 3nemeHTa B [leproanueckoit

cucreMe. MupoBo33peHueckoe U HayyHoe 3HaueHue I[lepunonnueckoro 3akona /I.11. Menneneesa. [Iporaossl

J.1. MenneneeBa. OTKpBITHE HOBBIX XMMHUECKUX 3JIEMEHTOB.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUM Ha XapakTepu3aluil XUMHUYECKHX

aneMeHTOB «MeTtainyeckue / HeMeTaJUIMYeCKHe CBOMCTBA, 3JEKTPOOTPULATEIBHOCTh U CPOJCTBO K

JIEKTPOHY XHUMHUYECKUX DJIEMEHTOB B COOTBETCTBUE C MX D3JIEKTPOHHBIM CTPOCHHEM M TOJOXKEHUEM B

MIEPUOJNYECKON cucTeMe XUMUYeCcKuX daeMeHToB JI.J. MenneneeBay.

Paspnen 2. Xumuyeckne peakuumn

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

Teopernueckoe odyuenune

Knaccudukanus 1 TUNBI XMMHYECKHX PEAKIMA ¢ yJ4acTHEM HEOPTaHWYEeCKUX BemecTB. KoinyecTBeHHBIS
OTHONIEHUS B XUMUHU. OCHOBHbBIEC KOJIMYECTBEHHBIEC 3aKOHBI B XUMHUH U PACUYETHI IO YPABHEHUSIM XUMHUECKUX
peakuuii. Mojb Kak eIuHUIA KOJMYECTBAa BellecTBa. MosipHas Macca. 3aKOHbI COXPaHEHHUS Macchl U
sHepruu. 3akoH ABorajapo. MomsipHbIil 00beM ra3oB. OTHOCHUTEIbHAS IJIOTHOCTD T'a30B.

Peakuiuu xomiuiekcooOpa3oBaHus C y4aCTHUEM HEOPraHUYECKUX BEIECTB (HA MpUMEpPEe TUIPOKCOKOMILIEKCOB
IIMHKA W AJTFOMUHUA).

IpakTuyeckne 3ansaTus Ne3, 4

CocrapiieHUe ypaBHEHHI peaklMil COCIMHEHHS, Pa3jOoKEHMs, 3aMellleHusi, oOMeHa. YpaBHEHUs peaKiui
TOpEeHUs, HOHHOTO 0OMEHA, OKUCIICHUA-BOCCTAHOBIICHHUSI.

Pacyer KONMYECTBEHHBIX XapaKTEPUCTUK HCXOAHBIX BEHIECTB W IPOAYKTOB peakuuu. Pacuer
KOJIMUECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIMH COSAMHEHHMSI, €CIH OJHO U3 BEIIECTB JaHO B M30BITKE
W/WJIA COICPIKHUT TIprMecH. Pacduer MacCoBOH Wi 0OBEMHOM JTOJU BBIXOJIA MPOAYKTA PEAKIIMH COCIMHCHHUS
OT TEOPETHYECKH BO3MOXKHOro. Pacuer 0O0beMHBIX OTHOIICHUH ra3oB. Pacuer macchl (00beM, KOTUYECTBO
BElIECTBA) MPOAYKTA PEAKIMM, €CIU OAHO M3 BELIECTB JAaHO B BHUJE PacTBOpA C OMNPEIEIIEHHON MaccoBOM
JI0JIE PAaCTBOPEHHOIO BEILIECTBA.

VYpaBHeHUsT  OKUCJIEHUs-BOCCTaHOBICHHUS. CrteneHb okucieHus. OKUCIUTENb W BOCCTAaHOBUTEINb.
OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKUMU B INPUPOJAE, MPOU3BOJACTBEHHBIX  MpoLeccax U
KU3HEACSITEIIBHOCTH OpraHu3MoB. OKHUCIUTENHHO-BOCCTAHOBUTEIBHBIN MOTeHIMaN cpenbl. CocTaBiIeHUE U
YpaBHUBAHHE OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIMI METOAOM JJIEKTpOHHOro Oamanca. TumUUHBbIE
HEOPraHMYECKNE OKUCIIUTENHN U BOCCTAHOBUTENIH. DJIEKTPOIN3 PACTBOPOB U PaCIIABOB COJIEH.

Tema 2.2.
DIEeKTPOTUTHYECKA
sl TUCCOITUAIIAS 1
WOHHEII 00MeH

OcHoBHOE cogepkaHue

Teopernyeckoe o0yueHune

Teopust snextponuTHueckoil aucconuanuu. Peakunn moHHoro oOMeHa. CocTaBiieHHE peaklMid HOHHOIO
oOMeHa ITyTeM COCTABJICHHS UX MOJIHBIX U COKPAIlEHHBIX HOHHBIX YPAaBHEHUH.

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

JlabGopaTropHble 3aHATUSA

JlaGopatopHas paboTa «Peakiuu ruiponnsa»

UccnenoBanue cpempl pacTBOPOB CoOJIe, 00pa30BaHHBIX CHIIBHBIMU M CJIA0BIMH MTPOTOJIUTAMH, U UX PEAKIIHA
C pacTBOpaMHu Ienoun u kapOoHara HaTpusi. COCTaBICHHUE PEAKITNI THAPOIIN3a COJICH.

KonTtpoibHasn
pab6ora 1

CTpOeHI/Ie BCIIECTBA U XUMHUUYCCKHUE PECAKIIUU

OK 01
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Paspnen 3. CTpoeHue U CBOIMCTBA HEOPraHNYECKHUX BelIeCTB

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOe coepkaHue

TeopeaneCKoe oﬁyqe}me

[Tpeamer Heoprannueckoi XuMuu. B3anMocBs3p Heopraunyecknx BemecTs. Knaccudukanus
HeopraHuuyeckux BeecTs. IIpocTsie u crnokHble BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUABI,
THJIPOKCUBI, KUCIOTHI, con). HoMeHkiaTypa 1 Ha3BaHHE HEOPraHMUYECKUX BEIECTB UCXOJIS U3 UX
XUMHUYECKON (POPMYIIBI MITH COCTABICHUE XUMUIECKOU (hOPMYJIIBI UCXO/Is U3 Ha3BaHHS BEIIECTBA 110
MEXIYHapOJIHON WIN TPUBHAIBHOW HOMEHKIIATYPE.

MexmonexyinspHble B3aumoaeiicTeus. Kpucramiornaparel. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrannuueckue u amopgHble BelecTBa. THUIIBI KpUCTAIUIMYECKUX PELIETOK (ATOMHAs!, MOJIEKYJIsIpHas,
MOHHAs1, METAJUTMYECKast). 3aBUCIMOCTD (DU3MYECKIX CBOWCTB BEIIECTBA OT THITA KPHCTAILTMIECKOM
pewerku. [TpuunHbl MHOroOOpa3us BEILECTB.

CoBpeMeHHbIE TPEACTABIECHUS O CTPOCHUM TBEPHAbIX, KMJIKMX M Tra3000pa3Hbix BemecTB. Kuukue
KPHUCTAJLJIBL.

IpakTuyeckne 3aHsATHA No5

Pemienne 3amau Ha pacyeT MaccoBOM JOJU (MacChl) XMMHYECKOTO 3JIEMEHTa (COCIMHEHHs) B MOJICKYJIC
(cmecn).

Pemenne mpakTHUecKMX 3ajaHWK MO KiIacCH(UKAIMM, HOMEHKJIAType M XHMHYECKHM (opMmysam
HEOPraHMYECKUX BEIIECTB pPa3jIMYHBIX KJIacCOB (Ha3bIBaTh M COCTABIATH (POPMYJIbI XMMHUYECKHX BEIIECTB,
OTpeeNATh NPUHAIEKHOCTD K KJIACCy).

Hcrounnkn xumuyeckoi uHpopMmanuu (HayuyHas M ydyeOHO-Hay4yHas JUTepaTypa, CpeAcTBa MacCOBOM
uHpopmanuu, cetb HMurepHer u gpyrue). I[louck wuHpopmManmuu 1o Ha3BaHUAM, HIACHTU(HUKATOpaM,

CTPYKTYPHBIM (hopMyIiam.

OK 01
OK 02

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBaA
HEOPTaHUYECKHUX
BCIISCTB

OcHoBHOE cogepkaHue

12

TeopeaneCKoe oﬁyqeﬂue

Mertamisl. O6H_II/IC (I)I/I3I/I‘-ICCKI/IC U XUMHUYECKHE CBoOHcTBa MeTauioB. CIocoObI MOJIYUYCHMU. 3HaucHHE
MCTAJIJIOB U HEMCTAJUIOB B IPUPOJAEC U KHU3HCACATCIBHOCTH YCJIOBEKA M OPraHU3MOB. KOppO3I/I${ MCETAJJIOB:
BHUJbI KOPppPO3HUH, CITOCOOBI 3aIlIUTHI MCTAJUIOB OT KOPPO3HHU.

Hemerannel. O6miue ¢puznyeckue 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUMTMYHbBIE CBOICTBA MeTaiioB [Y—
YIl rpynn. Knaccupukanus um HOMEHKIATypa COeAMHEHMH HeMmeTaioB. KpyroBopoTbl OHOTreHHBIX
AJIEMEHTOB B IPUPOJIE.

OK 01
OK 02
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XHUMHUYECKHE CBONCTBA OCHOBHBIX KJIaCCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCUAOB, KUCJIOT,
coJiell u I[p) 3aKOHOMepHOCTI/I B U3MEHCHUH CBOICTB IIPOCTBIX BECIICCTB, BOOOPOJHBIX COGHHHGHHﬁ,
BBICHIUX OKCUIAOB U THAPOKCHUIOB.

IIpakTuyeckne 3aHsATHA Nob

CocraBieHre ypaBHEHUH XUMUYECKUX PEAKIUNA ¢ yYaCTHEM MPOCTHIX U CIOXKHBIX HEOPraHUYECKUX BELIECTB:
OKCHJIOB METAJUIOB, HEMETAUIOB U aM(OTEPHBIX JJIEMEHTOB; HEOPTraHMYECKHX KHUCJIOT, OCHOBAaHUU U
aM(OTEepHBIX THIPOKCHUJIOB, HEOPTaHMYECKHUX COJICH, XapaKTepU3YIOIINX UX CBONCTBA.

Pemnienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUN HA CBOMCTBA U MOJy4YE€HHUE HEOPTAHUYECKUX
BEIIIECTB.

Tema 3.3. OcHoBHOeE coep:kaHue OK 01
IIponssozncTeo Teoperuyeckoe odyueHue OK 02
HEOPraHUYECKUX
BOLICCTE OO0mue mpencTaBieHHUs O MPOMBIIUICHHBIX CIOCO0aX IMOJYYeHHUS XUMHYECKHX BeUIeCTB (Ha MpHUMepe
3 I;l . é IIPOM3BOJICTBA aMMHAKa, CEPHON KUCIIOTHI).
HAYCHUC U
HDUMCHEIIC B UYepHas u uBetHas MmeTtamyprus. [IpakTudeckoe mpuMeHEHUE SJEKTPOIu3a A MOJYyYeHHS IIETOYHBIX,
6p N IIEJI0YHO3EMENbHBIX METAIIOB U amtoMUHUA. CTEKIIO U CUIIMKATHASI IPOMBIIIIJIEHHOCTb.
BITY U H
y [Tpo6iiemMa 0TX0/10B 1 MOOOYHBIX MPOAYKTOB.
MIPOU3BOJICTBE
IpakTuyeckne 3ansaTus No/
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUH O POJM HEOPTaHWYECKOH XUMHUH B Pa3BUTHH MEIUIUHBI,
CO3JIaHMM HOBBIX MaTEepUANOB (B CTPOUTENHCTBE U JAP. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX HCTOYHHUKOB
SHEepruM (aNnbTepHATUBHbIE UCTOYHUKH SHEPTUHU) B PELICHUH MPOOJIEM IKOJIOTMYECKOM, IHEPreTUUecKol u
NUILEBOM Oe30MacHOCTH.
KonTpoibHasn .
CBolicTBa HEOPraHUYECKUX BEILIECTB.
pabora 2
Paznen 4. CTpoeHue u CBOMCTBA OPraHUYeCcKHX BellecTB
Tema 4.1. OcHoBHOE coep:kaHue OK 01
Knaccudukanus, | Tegpernueckoe oGyuenne
CTpOEHHE U —
HOMEHKIATYDA [Ipenmer oprannyeckoit XuMuu. B3anMocBs3b HEOPraHMUECKUX U OPraHUYECKUX BELIECTB.
o raHquchIIJx XVMHYECKOE CTPOEHUE KAK MOPSAA0K COEAMHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTH. OCHOBHBIE
BIC) eCTB MIOJIOKEHUSI TEOPUM XUMHUYECKOIO CTPOCHMS OpraHu4eckux coenmHeHnid A.M. byrtiepoBa. YrieponHslid

CKEJIET OpraHMYECKON MOJIeKynbl. MOJEKYIsIpHbIE W CTPYKTYpHbIE (pa3BEpHYTBIE, COKpAILEHHBIE)
XUMHUUYECKHe (OopMyJibl. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XMMHMUYECKOTO CTpOeHHUs Moiiekyn. M3omepus u
U30MepHI (CTPYKTYpHasi, reoMeTpruecKas (Luc-TpaHc-uzomepusi). KpaTHOCTh XUMHUUECKOM CBS3H.

[Tousitue o ¢yHkumoHanpHOW rpynme. [lpuHnunel KiaccU@UKAMM  OPraHMYECKHX COEAMHEHHH.
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MextyHapoiHasi HOMEHKJIATypa U MPUHLUIIBI HOMEHKJIATYPbl OPraHUYeCKUX COeTUHEHUH.

IpakTnyeckue 3aHaTHA Ne8 2
Homenknarypa opraHM4ecKMX COEAUHEHMM OTIEIbHBIX KJIACCOB (HACBHIIIEHHBIE, HEHACBILIEHHBIE U
apOMaTUYECKUE YTJIEBOAOPOABI, CHUPTHI, (DEHOJBI, albAETHbl, KETOHbI, KapOOHOBBIE KHCIOTBI U Ap.)
CocraBieHue MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (HOPMYJI OPraHUYECKHX BEUIECTB OTACIBHBIX KJIACCOB,
UCNONB3ysl MX Ha3BaHMA II0 CHCTEMaTH4YecKod HOMeHkiatype. Pacuersl mnpocreiimielt  (Gopmyiisl
OpraHMYECKON MOJIEKYJIbI, UCXO/s U3 DJIIEMEHTHOro cocTana (B %).
Tema 4.2. OcHoOBHOE co/lep:KaHue 14 OK 01
Caotictsa Teoperuueckoe o0yueHue 10 OK 02
OPTaHHACCIHX Du3uxko-xumuyeckue  ceoucmea o, K 0 1 0 (ocobennocmu
P2AHUYECKUX —~ COEOUHEHUU  OMOEeNbHbIX  KAACCO8
COCHHHCHIH KAaccuurayuu U HOMEHKIAmypbl GHYMPU KIACCA, 20MON0SUYECKUN PO U obwjas gopmyna, uzomepus;
Pusuueckue ceoUCMEA, XUMUYECKUE CEOUCMBA,; CROCODbLL NONYYEHUS):
— TmpefdenbHble yrieBogoponabl. ['opeHne MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHUKOB TeIjia B
IPOMBIIIJICHHOCTH U ObITy. CBOMCTBa MPUPOIHBIX YIJIEBOAOPOAOB, HAXOXKAECHUE B MPUPOJIE U MPUMEHEHHE 2
AJIKaHOB;
— HEIpEAEIbHbIE U apOMaTHYECKHE yriieBogoponbl. [lommmepusanus 3THIEHa KaKk OCHOBHOE HalpaBJICHHE
€ro UCHoJjib30BaHus. ['opeHne aneTwieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHU Ul CBAPKU U 2
PE3KH METAJLJIOB;
— KHUCJIOPOJCOJEpKAIIMe COECIUHEHUS (CIUPTBI M MpocThie AGUupbl, (PEHONbI, aTbAETUIbl U KETOHBI,
KapOOHOBBIE KHCIOTHI M HUX Mpou3BoAHbIe). IIpakTHyeckoe MpUMEHEHHE STUIICHTIIUKOISA, TIUIEpUHA, 2
¢denona. Ilpumenenue Qopmanbaeruaa, aueraibJeruaa, YKCYCHOW KHUCIOTBL. MbUla Kak COJM BBICIIMX
KapOOHOBBIX KHCJIOT. MOIOIIMEe CBOWCTBA MbLIIA;
— a30TcojepKalie COeqUHeHNs (AMUHBI 1 aMUHOKHUCIIOTBI, OEIIKN) 2
Knaccudpukanus ©u  OCOOCHHOCTHM OpraHMYecKMX peakuui. PeakunonHble 1eHTpbl. Pagukansl. 5
ITepBOoHaYaIbHbIE OHATHUS O TUNIAX U MEXAHU3MAaX OPTaHUYECKUX pEaKLU.
IpakTnuyeckue 3aHaTHA Ne9 2
Pemenue nenouek npeBpaieHnil Ha FeHETUYECKYIO CBSI3b MEXAY KilacCaMH OpraHM4eCKUX COSTUHEHHH ¢
COCTaBJICHUEM Ha3BaHUI OPraHUYECKUX COEIMHEHUN 0 TPUBUAIBLHOU UM MEXyHApPOIHOU
CUCTEeMaTUYECKON HOMEHKIaType. Pelienre pacueTHbIX 3aa4 [0 YpaBHEHUSIM PEaKIUil C ydacTueM
OpPraHMYECKUX BEIIECTB.
JlaGopaTopHble 3aHATHSA 2

JlaboparopHas padota «[lomyueHue 3TuneHa U U3y4E€HUE €r0 CBOMCTBY.
[Tomryuenue >TueHa U3 3TaHOJIA B JTAOOPATOPUU U H3yUEHHUE €0 (PU3NIECKIX U XUMUYECKUX CBOWCTB.
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CocraBieHne peakifii NpucoeMHEHUS U OKUCIICHUs Ha TpUMepe 3TujieHa. Perienre pacueTHbIX 3a1a4 ¢
MCIOJIb30BaHUEM TUIOTHOCTH Ta30B MO BOJIOPOJIY U BO3IYXY.

Tema 4.3. OcHoOBHOE co/lep:KaHue 8 OK 01
Opramnnyieckue TeopeTnueckoe odyuenue 6 OK 02
Bettiectsa B buooprannueckue coequnenus. [Ipumenenne u 6uosoruueckas poib yrieBoaoB. OKUCICHUE YIIEBOIOB —
AUSHEACATEILHOCT | o ounnk 9HEPI'uu KMUBbIX OpraHn3MoB. O0IacTH NPUMEHEHUS! aMUHOKHUCIOT. [IpeBpaienns 6enKkoB MU
?[quOBeKa' B opranusme. buonornueckue QyHkium OenkoB. buonormueckue QpyHKIUHM XKUpoB. Poib opranudeckoit 4
POMSBOACTBO M 11y B peleHny npobieM MUIEBO 6€301MacHOCTH.
HPUMCHCHHE HyxnenHoBble KMCIIOTBI: cocTaB U cTpoeHue. CtpoeHne HykiieoTu10B. CoctaB HykienHOBbIX kucioT (AHK,
OPratHHieciix PHK). Posb HyKJIEMHOBBIX KHCJIOT B )KM3HEJCSTEIbHOCTH OPraHU3MOB.
rBI(;)]g)l;ilT;;eHHocm [Tpon3BOICTBO OpraHMYECKMX BEIIECTB: MPOM3BOJCTBO METaHOJNA, nepepadorka HedTu. IlommsTHieH Kak
KPYIHOTOHHAXHBII TNPOJAYKT XMMHUYECKOro npousBojcTBa. [Ipumenenue »stuneHa. IIpousBoactBo wu
NpUMEHEHHE KaydyKa U PE3UHBI.
CuHTeTHYeCKHMEe U MCKYCCTBEHHBIE BOJIOKHA, MX CTpOeHHe, CBOMHCTBa. IIlpakTmueckoe HCHOJIb30BaHME
BOJIOKOH. CHHTETHYECKNE TUICHKU: M3OJISAIHS U TPOBOIOB, MEMOPAHBI JIJIsl ONPECHEHUST BOJIbI, 3alIUTHHIC 2
IUIGHKWA JUIsl aBTOMOOWJIEH, IJIacThlpd, XHUpyprudyeckue MoBs3ku. HoBble TeXHOJIOrMM JAajbHENIIEero
COBEPILICHCTBOBAHUS ITOJIMMEPHBIX MaTEPHAJIOB.
Posnp oprannueckoil XMMuu B pelieHuH podiieM 3HepreTuyeckoi 6e301acHOCTH, B pa3BUTHUH MEAULIUHBL,
CO3JIaHMH HOBBIX MaTEPUAIIOB, HOBBIX HCTOYHHUKOB YHEPTUH (AIbTEPHATHBHBIC ICTOUHUKH YHEPTUH).
IIpakTuyeckue 3ansatus NelO 2
Pemenne mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHMI IO COCTaBJICHUIO XUMHUECKHX PpEeaKIUil, OTpa)xaromux
XUMHYECKYI0 aKTHBHOCTh OPTaHMYECKUX COEJAMHEHHWH B Pa3IMYHBIX cpenax (MPUPOIHBIX, OMOJIOTUYECKUX,
TEXHOTE€HHBIX ).
Kourpoasuas CTpyKTypa 1 CBOWCTBA OPTaHMYECKUX BEIIECTB 2
padora 3 '
Paznen 5. Kunernyeckue u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX peakuuii 12
Tema 5.1. OcHoBHOE coep:xaHue OK 01
Kunernyeckue TeopeTnueckoe o6yueHmne 2 OK 02
SAKOHOMEPHOCTH Iy yveckue peakmmu. Kraccudukanms XMMHYECKHX peakmuid: 1mo (a30BOMY COCTaBy (TOMOTEHHBIE H
HpoTekarHi reTeporeHHbIe), [0 UCIOIB30BAHMIO KaTaln3aTopa (KaTaIMTHYECKUE U HEKaTATUTHUECKHE).
;Zg{if;mx CKOpOCTh peakIuu, €€ 3aBHCUMOCTh OT pPAa3MYHBIX (AKTOPOB: TIPUPOJABI PEArHPYIONINX BEIIECTB,

KOHIIGHTPALlMN pearupyrouMx BeIIecTB, TeMmneparypsl (nmpaBwio Baut-T'odda), mimomanu peakunoHHOIM
MOBEPXHOCTH, HAJIMYMSI KaTajnu3aropa. Poib KaTanu3aTopoB B MPUPOJE U NPOMBIIUIEHHOM MPOU3BOJICTBE.
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OHeprus akTUBaIlMU. AKTHBUPOBAaHHBIM KoMIUIeKC. Kartamuzaropel W katanus. Poib KaTaau3atopoB B
MPUPOJIE U MPOMBIIUIEHHOM MPOU3BOJICTBE.

Tema 5.2. OcHoBHOE coep:KaHue
TepmomHaMUHECK | Teopernueckoe oGyuenne OK 01
ue =
AKOHOMEDHOC Knaccudukanus XUMAYECKUX PEAKIUil: MO TeIIoBOMY 3P (heKTy (I3K30TepMHUYECKHE, YHIOTEPMUIECKHE), IO OK 02
HOMEPHOCTHU .
I OTeKaHg a oOpatumocTu (o6patuMblie U HeoOpaTuMeble). TernoBbie Y3PPEKTh XUMUYECKUX peakluid. TepMoxumMuueckue
p ecK ypaBHEeHUs. OOpaTUMOCTh peakiuii. XMMUYECKOE PAaBHOBECUE M €r0 CMEIICHHUE O] ACWCTBUEM Pa3INYHBIX
XUMUYECKHUX
o (bakTopoB (KOHIEHTpAIMsl PEareHTOB WM IMPOAYKTOB pEaKlWH, JAaBIICHUE, TeMIIeparypa) IJid CO3JaHUs
ga Lg eé . ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MTPOLIECCOB.
BHOBECH
N UMICCKIX [Tonsitre 06 >HTanbIMK U 3HTponUU. DHeprus ['n00ca. 3akon ['ecca u cnencTBus u3 Hero. Ponb cmemenus
. paBHOBECHSI B TEXHOJIOTUYECKUX MTPOIIECCAX.
peakiuit
IIpakTuyeckue 3ansaTus Nell
[Tpunnun Jle [latense. Biusaue paznuvHbIX GakTOPOB HA M3MEHEHHUE PAaBHOBECHS XUMHUUYECKHUX PEAKIIUM.
3aKoH JOEHCTBYIOIIMX MacC U KOHCTaHTAa XMMHUYECKOTO paBHOBecHs. PacyeThl paBHOBECHBIX KOHIIEHTpPAIIHI
pearupyroux BelecTB U MPOAYKTOB peakluid. PacueTs! TemioBoro agdexra peakiium.
Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJlaHUM HAa NpuMeHeHue npuHimna Jle-Ilarenbe ajisi HaX0XKACHUA
HAIPAaBIICHUSI CMEIICHUS PAaBHOBECHS] XUMUYECKON peakluy U aHaiu3 (aKTOpOB, BIUSIOIIMX HA CMEIICHHE
XUMHUYECKOTO PAaBHOBECHSI.
JlabopaTopHbie 3aHATHS
JlaboparopHas paboTa «3ydeHne BAUSHUS pa3NTUYHBIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHS.
UccnenoBanue BIUSHUS U3MEHEHUSI KOHIICHTPAIIMH BEIIECTB, PEAKIIMH CPEIbl U TEMIEPATYPhl HA CMEIICHUE
XUMHUYECKOTO paBHOBecHs. CpaBHEHHE MOJIYYEHHBIX PE3YNbTaTOB C TEOPETUYECKH MPOTHO3UPYEMBIMU Ha
ocHoBe npuHimma Jle [larense.
KonTpouabnas .
CKOpOCTh XUMUYECKON PEAKLIUU U XUMUYECKOE PABHOBECHE
padora 4
Pa3nen 6. lucnepcHble cucTeMbl
Tema 6.1. OcHoBHOe coaepkaHue OK 01
Hucrepcrbie TeopeTnueckoe ofydenne OK 02
CHUCTEMBI 1 OK 07
(baKTOphI X Hucnepcusie cuctembl. Komnouaasie cucteMsl. VICTUHHBIE pacTBOPBI.
N P PactBopenne kak ¢Gu3MKO-XUMHUYECKHH Tiporecc. PactBopel. CrocoObl TPUTOTOBJICHHS PacTBOPOB.
YCTOMYMUBOCTH

PactBopumocTs. MaccoBast 107151 pacTBOPEHHOr0 BemiecTBa. [IpeaenbHo AOMyCTUMbIE KOHLEHTPALUUA U UX
UCIIOJIb30BaHUE B OIIEHKE HKOJIOTUYECKOM O€30M1aCHOCTH.
Knaccugukanus nucnepcHbIx cucreM no coctaBy. CTpoeHue M (hakTopbl yYCTOMYMBOCTH JIMCIIEPCHBIX
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cucteM. Pacro3HaBaHHe HCTUHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB M TIPYOOIMCIEPCHBIX CHCTEM.
Crtpoenne wmuie/uibl. PaccenBaHuMe CBeTa MNpU  MPOXOXKJCHHHM CBETOBOIO IIy4kKa dYepe3 ONTHYCCKH
HEOTHOPOAHYIO cpeny (3ddexra Tunmans).

IIpakTuyeckue 3ansiTus Nel?2, 13

Pemienue 3a1a4 Ha IPUTrOTOBIEHUE PACTBOPOB.

Pemienne npaxkTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUM HA JUCIEPCHBIE CHUCTEMBI, MCIIOJIb3yEMbIEC B
OBITOBOM U TPOU3BOACTBEHHOW JEATEIILHOCTU 4YeNOBeKa, C IO3UIMHA HKOJOTMYecKod O0e30IacHOCTH
NOCJIEACTBUM U I'PaMOTHBIX PEIICHUHN POOJIEM, CBSI3aHHBIX C XUMUEH.

Tema 6.2. OcHoOBHOe co/iep:KaHue OK 01
Hccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOWCTB
JlaGopatopHas pabota «IIpuroroBienue pacTBOPOB».
VCTIEPCHBIX o o
f: ore P [IpuroTtoBneHue pacTBOPOB 3aJaHHOW (MOJSPHON) KOHUEHTpauuu (C MPaKTUKO-OPUEHTHUPOBAHHBIMU
UCTEM JIJISl KX
A BOIIPOCAaMH ), OIIPEICIIEHUE CPE/Ibl BOJHBIX PACTBOPOB.
UICHTU(DUKAITIN
JlabGopaTtopHast pabota «HcciaenoBaHue TUCTIEPCHBIX CUCTEM.
[TpuroroBneHre M H3y4e€HUE CBOWCTB JUCHEPCHBIX CHCTEM pa3HbIX BHUJOB: CYCIEH3HM, 3MYJIbCHH,
KOJJIOMAHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHHHBIX M KOJUIOWIHBIX PAaCTBOPOB, BBISBICHHUE OCHOBHBIX
pasInyMi MEX1y HUMH.
KonTpouabnas
JucniepcHble CHCTEMBI
pabora 5
Pa3nea 7. KauecTBeHHbIe peakuuu 00HAPYKEeHUs] HEOPTAHMYECKHX U OPraHNYeCKNX BellecTB
Tema 7.1. OcHoBHOE conepxaHue OK 01
Obmnapyxenne IpakTuyeckue 3anstust Neld OK 02
HEOpraHMYeCKUX
KadecTBeHHBIE XUMHUECKUE PEAKITNH, XapaKTepHbIE 1T 0OHAPYKEHUSI HEOPTaHWYECKHUX BEIIECTB (KaTHOHOB
KaTHOHOB U . -
U aHnoHoB). CocTaBiieHHe ypaBHEHUH peakiuii oOHapyxeHust KaTHoHOB [-VI rpynn u aHHOHOB, B T.4. B
aHMOHOB

MOJIEKYJISIPHOM U HOHHOMU (hopMax.
Peakiinu 0OHapy)KeHUs1 HEOPraHUYECKHX BEIIECTB B PEAJIbHBIX 00BEKTaX OKPYKAIOIIeH Cpesibl.

JlabopaTopHble 3aHATHS

OOHapyxeHHe HEOPraHWMYeCKUX BemiecTB (KatmoHoB [-VI rpynm wuiM aHMOHOB) C HCIONIB30BAHUEM
KAUECTBEHHBIX aHAIIMTUYECKUX PEaKIUH.

JlaGopaTopHast pabota « AHaTUTHYECKHE peakini KaTHOHOB [—VI rpymm.

[TpoBeieHne KauECTBEHHBIX pPeaKIUil, HCIONb3yeMbIX JUIsl OOHAPYKEHUs KATHOHOB | rpymel (Kanus,

HaTpus, Maruus, ammonus), Il rpynmnsr Ha npumepe 6apus, I1I rpynmnel — cBunna, IV rpynmns! — antomunus, V
rpynnsl — xenesa (11 u III), VI rpynnsl — aukens. Onucanue HaOM01aeMbIX SBJICHHNA U COCTABICHHUE
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XUMHUYECKUX PEaKIUM.

Tema 7.2. OcHoOBHOe co/iep:KaHue 4 OK 01
Obnapysxenue IpakTuyeckne 3ausaTus Nel5 2 OK 02
OPTatHHiecix KavecTBeHHBIE XUMHUECKUE PEAKINH, XapaKTepHbIE 1T 0OHAPYKEHUS OTAEIBHBIX KJIACCOB OPraHUYECKHX
BOHICCTB COeMHEHU: (PEHOIIOB, ANbIETUIOB, KpaxMala, YKCYCHON KUCIIOThI, aMUHOKUCIIOT U Jp.
OTACIIBHBIX Jlenatyparus OEITKOB IPH HarpEeBaHWH, IIBETHBIC PEAKIIUU OCIKOB.
[1accon © CocTraBieHne KaUeCTBEHHBIX PEaKIMi 00HAPYKEHHSI OPTaHUYECKUX COSIMHEHHUI OTJCIIbHBIX KJIACCOB.
E;ggg;;;fg;ﬁeh& JlabopaTropHble 3aHATHSI 2
peakuuii OOHapy)XeHHE OPraHMYECKUX COCIMHEHUH OT/ICIBHBIX KIaCcCOB.

JlaGopatopHas paboTa «KauecTBEHHBIE pEaKIK Ha OT/ACIbHBIC KJIACCH OPTaHMYECKUX BEIIECTBY.

[TpoBeneHue KAaUECTBEHHBIX PEAKIUii, UCTIONIB3YEMbIX ISl OOHAPYKEHHSI OPraHMYECKHX BEIIECTB Pa3IMYHBIX

KJIACCOB: ()EHOJIOB, aJIBJICTU/IOB, KpaxMalla, YKCyCHOM KHCIOThI, aMUHOKHCIIOT, OeKoB U 11ip. Onucanue

HaOJIF01aeMBIX SIBIICHUI U COCTABIICHHE XMMUYCCKUX PEAKIUI U/WIIHA CXEM.

IpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIep:KaHMe (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 B OBITY 1 [Tjpagrugeckue sanstus Nel.1 4 8§ 8471
EEE;I;;fggngHHOH Okonoruyeckass 0O€30MaCHOCTb IMOCIEACTBUI OBITOBOM M HPOU3BOJICTBEHHOH MEATEIBHOCTH YEJIOBEKa, 2 K 1.2,
yernoneKa CBsi3aHHas C repepabOTKON BEMIECTB; MOMCK U aHAIH3 XUMHUYECKOW MH(OPMAIINN U3 PA3IMIHBIX UCTOYHUKOB K 4.2.

(Hay4Has U yueOHO-Hay4YHas JIUTEepaTypa, CpeaCcTBa MacCOBOM HH(popMaIuu, ceTh HTepHeT u apyrue). 1K 4.4,

Keticel (¢ yuetom Oyayiieit npodeccuoHaIbHON AESITETbHOCTH) Ha aHAIU3 HH(OPMALIUU O K 6.2.

MIPOU3BOJICTBEHHON JESTENFHOCTH YeNIOBEKa, CBI3aHHOM ¢ MepepadO0TKON U MOTYyYeHHEM BEIIECTB, a TAKKE C K 6.6.

HKOJIOTHYECKOH 0€30MacHOCTBIO.

3ammra keiica: [IpencraBnenue pe3yabTaToB pelieHus KelcoB (BBICTYIIIICHUE C TPE3ESHTAINEH ) 2

Pa3nea 9.1. UcciienoBanne 1 XUMH4YECKHI aHAIN3 00beKTOB OHMoc(epbl
Tema 9.1.1. OcCHOBHOE colepKaHue 6 OK 01
OcHosl JlaGopaTopHbie 3aHsATHS 2 TIK 1.2.
nabopaTopHOH TaG 6 0 = = [IK 4.2.
HpAKTHKH B aboparopnas pabota «OCHOBBI 1a00PaTOPHOI MPAKTUKI. MK 4.4,
. JlaGopatopHast ocya 1 XuMu4deckrne peakTuBbl. OCHOBHBIE JTabopaTopHbIe orneparuu. JlabopaTopHoe 2 K 6.2
poQeccHORALHbI obopynoBanue. Texnuka 6€30MacHOCTH U IpaBwiia paboTHI (MMOBEACHHUS) B 1a00paTOPHUH. o

X 1abopaTopusx IIK 6.6.

IIpakTuyeckue 3anatus NeNel.2. 1.3 4

BrinonHeHue TUMIOBBIX PACYETOB MO TEMATHUKE DKCIEPUMEHTa (BBIXOJ MPOAYKTA PEaKIMU, Macca HAaBECKH, 4
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o6bem pactBopuTtensi). OOpaboTka JTaHHBIX, aHAJIW3 M OICHKA WX JOCTOBEPHOCTU (BBHIYMCIICHHE CPETHETO
3HAYCHUS IKCTIEPUMEHTAIBHBIX JTAHHBIX, TIOTPEITHOCTH ).

[IpencraBienue pe3yiabTaTOB SKCHEPUMEHTa B pasziauuHod Qopme (Tabnmma, rpaduk, OTYET, JOKIAJ,
MIPE3CHTAIINS ).

Tema 9.1.2. OcHoBHOE coep:KaHue OK 01
XuMuIecKuit Teopernyeckoe odyueHue OK 02
aHaju3 MpoO BOJIBI OK 07

Knaccugukarus npo6 BoAbI IO BUAY U HA3HAUEHHIO, UCXOAS U3 €€ XUMHYECKOTO COCTaBA. K 1.2

OpranosienTH4ecKe CBOMCTBA (3amax, Mpo3pavyHOCTb, BETHOCTb, MyTHOCTb) BOAbI. KHCIOTHOCTD 1 K 4' 2'

11eJ104HOCTh BOJbL. pH cpenbl u MeTo bl ee onpeaeneHus. JKecTKkocTh BObI U METO/IbI €€ ONPEEIICHUS. K 4' 4'

CymHoCTh METOAA TUTPOBAHUS. K 6. 2'

Bupp )xecTkOCTH BOJIBI (BpeMEHHAs U TIOCTOsIHHAS ). JKECTKOCTh BOJIBI KaK MPUYMHA BBIAICHHS OCAIKOB HITH K 6. 6.

00pa30BaHUs COJCOTIONKEHHH, UMEIOLUX MECTO B OBITY U Ha TIPOU3BOICTBE. e

Cocras coseil, BbI3bIBAIOLINX KECTKOCTh BO/Ibl. XUMUYECKUE IIPOLECCHI, YCTPAHSAIOIINE KECTKOCTh BOJIBI.

YpaBHEHHS] XUMUUECKHUX PEAKINH, WLTIOCTPUPYIOIINX MPOIECCH, MPOUCXOIAIINE PU YCTPAHSHUN

KECTKOCTH. Y CTPAaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMH U XUMHUYECKUMU crioco0amu. CriocoOsr

yCTpaHEHUs MOCTOSIHHON KECTKOCTH.

IIpakTuyeckue 3ansitus Nel.4.

CrniocoObl BbIpa)ke€HUsI KOHIIEHTPALMU PacTBOPOB: MaccoBas 10JIsl paCTBOPEHHOIO BEIIECTBA, MOJIIpHAs U

MOJISITIbHAS KOHIIEHTpaluu. TUTp pacTBopa. PenieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJTaHUI

Ha pacyeT KOHUEHTPALUN 3arpsi3HAIOLINX BEUIECTB U UX CPABHEHUE C MPEAEIBHO JOMYCTUMBIMU

koHneHTpanusamu (I1IJJK).

JlabopaTopHbIe 3aHATHS

HccnenoBanne XMMHUYECKOTO COCTaBa Mpod BOJIBI.

JlaGopatopHas pabota «OuncTKa BOBI OT 3arpsi3HEHHI»

Hcnonp3oBaHne METON0B (PUIBTPOBAHMS U aCOPOIMM JUIsl OTAENICHUs 3arpsi3HEHUI B HcciaeayeMoil mpode

BOJbl. BbIOOp MeTona OUYMCTKM B 3aBHCHMOCTM OT Bujaa 3arps3HeHus. CpaBHeHHE >(PPEKTUBHOCTH

Pa3IMYHBIX METOJOB OYHCTKH BOJBI B Pa3HBIX YCIOBHAX (B Ja0OpaTOpWH, B JOMANTHUX M ITOJIEBBIX

YCIIOBHSIX)
Tema 9.1.3. OcHoBHOE coep:KaHue OK 01
XuAMHUYeCKHH Teoperuueckoe o0yueHune OK 02
KOHTPOIIb KaTeCTBA - = = B OK 07
HPOYKTOB AUeCTBEHHBI XMMHYECKHI COCTaB MPOIYKTOB MUTaHUs. BemecTBa, Gparbcuumpyonye mpoayKThl K 1.2.
Tas MUTaHUS, U BEIIECTBA, 3arPSI3HAIONINE MPOAYKTHI MUTaHus. OnpeaeneHue 3arpsa3HsIIONNX XUMAYECKUX K 42,

BCIICCTB B NPOAYKTAX MHUTAHUSA, OIIPCACIICHUEC BEIICCTB, HC 3asABJICHHBIX B COCTABC NPOJAYKTOB ITUTAHU .
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IIpakTyeckue 3ansaTusa Nel.S.

OpI‘aHI/I‘IeCKI/Ie U HCOPraHUMYCCKUEC BCUICCTBA, BXOAAIIUC B COCTAB ITPOAYKTOB ITUTAHUS. Onpe;[eneHHe
coCTaBa 6.]'[10,[[ Ha COACPKAHUC MAaKpPO U MUKPO3JIEMCHTOB. HSyquI/Ie MMPECATOKECHHBIX IIPEIIOJaBaATCIIEM 6.]'[}0,[[
Ha OpeIMET XUMHNYCCKOI'O COCTaBa, ONPCACICHUC I[OJIGI\/JI oT CyTO‘IHOfI HOPMBI MakKpO 1 MUKPO3JICMCHTOB B
YKa3aHHOM 6.]'[}0,[[6.

Pemenne IMMPAKTUKO-OPUCHTUPOBAHHBIX 3a/a4 11O KYHHHapHOfI TCMATHUKC Pa3JINIHBIX TUIIOB.

JlaGopaTopHble 3aHATHSA

HccnenoBanne XMMUYECKOTO COCTaBa MIPOJAYKTOB MTUTAHHUS.

JlabGopaTtopHast pabora «O0HapyEeHHUE HUTPATOB B IIPOIYKTAX MUTAHUS».

HccnenoBanue MaTepraioB MOJYKOJIHYECTBEHHBIM METOIOM ONPECIICHHSI HUTPATOB C HCIIOJIb30BAaHHEM
nudeHnIaMrHa (KOPHETUIOAbI OBOIIEH, JIUCThSI M KOYEPBIKKA KAITyCThI, TUIOABI PPYKTOB). AHAIIN3 YPOBHS
3arpsi3HEHUsS] HUTPATaMH 10 MHTCHCUBHOCTH OKPAIIMBAHUS MPOJIYKTOB PEAKIUH

I1IK 4.4.
I1IK 6.2.
IIK 6.6.

Tema 9.1.4.
XUMUYECKUHN
aHaju3 npoo
IIOYBBI

OcHoBHOE€ CoacpKaHue

TeopeaneCKoe oﬁyqe}me

Kﬂaccnquaum{ IIO4YB IO BUAY W HA3HAYCHUIO, UCXOAd U3 XMUMHUUYCCKOro COCTaBa. H[[GHTI/I(i)I/IKaHI/Iﬂ Hp06I)I
MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OMMCAHUE BOZMOXKHOCTEH €€ MPUMEHEHHUS.

TpeOoBaHMs K Ka4eCTBY MOYBBI Pa3IMYHOTO HazHaueHWs. OnucaHue 0COOSHHOCTEH MCIOIh30BAHUS TTOYB B
3aBUCHUMOCTH OT THIIOB, CIOCOOBI YIYYIICHHUS KaueCTBa MOYB B 3aBUCUMOCTH OT Ha3HAUEHUSI.

OO6macTi UCTIOJIL30BaHUSI OPraHUYECKUX YIOOPEHHI B 3aBUCUMOCTH OT KaueCTBEHHOTO coctaBa. Omucanue
OpPraHMYECKUX YIOOPEHUI U UX MPUMEHEHHE B 3aBHCUMOCTH OT COCTaBa MOYBKI U €€ Pa3HOBUTHOCTH.

IIpakTnuyeckue 3ansaTus Nel.6.

O6nactn Ha3zHaueHUs (NMIPUMEHEHHUsI) TMMOYBBI, MCXOJs K3 KAYEeCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa.
AHann3 HOPMaTUBHOU JOKYMEHTAIUU.

Ponp Heoprannyeckux BEIIECTB B KAU€CTBE MUHEPAIbHBIX YI0OPEHUH, YIyUITUTENCH TTOYBHI.

CocTaB MUHEpaIbHBIX YIOOPEHU U X PUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH.
B3anMocBs3b cocTaBa y10OpeHHi 1 UX BIUSHUS HAa BETETATUBHBIC CBOMCTBA U TJIOJIOHOIICHUE PACTECHUH.

JlaGopaTopHble 3aHATHSA

HccnenoBanre XUMHUYECKOTO COCTaBa MPOO MOYBHI.

JlaGopaTtopHas pabota «O0HapyKeHE HEOPTaHUYECKHUX TTPUMECEH B TTPoOax».

[TpurotoBneHue MpoObI MOYBHI AJISI UCCIICOBAHUS KUCIIOTHOCTH/IIEIOYHOCTH, HEOPTaHUYECKUX
3arpsisHeHu. OOHApYKEHHE XJIOPUI- U CyIb(}aT-noHOB B ITpoOe mouBkl. CocTaBlieHNE YpaBHEHUHN PeaKIIuid
oOHapyxeHus. CpaBHEHHE MOTYYSHHBIX IMOKa3aTeeil ¢ HOpMAaTUBHBIMY (CITPABOYHBIMU ) 3HAUCHUSIMHU.

OK 01
OK 02
OK 07
IIK 1.2.
[IK 4.2.
[IK 4.4.
[IK 6.2.
IIK 6.6.

Tema 9.1.5.

OcHoBHOE coaepxaHue

10

OK 01
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Hccnenoanue Teopernyeckoe o0yueHue 2 OK 02
00BEKTOB Y4eOHO-HCCIIeI0BATEIbCKHI TPOSKT B 00J1aCTH MCCIeI0BaHUs 00beKTOB Onochepsl. O630p TeM yueOHO- OK 04
Guocdepst HCCJIEI0BATEIbCKUX MPOEKTOB. AJITOPUTM BBINIOJHEHUS ITpoekTa. OnpeneneHne mpo0aeMbl HCCIIEIOBaAHUS. OK 07
MeTo/1bI TOUCKA, aHATTN3a U 00Pa0OTKU HHPOPMAIIMH O MIPOCKTE B PA3ITUIHBIX HCTOUYHUKAX. IIK'1.2.
IIpakTuyeckue 3ansitust NeNel.7., 1.8 4 II:IHIE ji
OO0ocHOBaHHE aKTyaIbHOCTH BhIOpaHHOW TeMbl. BhisiBieHUE mpoOeMbl HcciienoBanus. BeiOop 00BEKTOB U 2 K 6:2:
MeTo0B uccienoBanus. [locranoBka 1eneit u 3axa4 uccnenopanus. OnpeneneHne MPoayKTa UCCISIOBAHUA. K 6.6.
Omnpenenenue TanoB U COCTABICHUE IJIaHa UCCIIeI0BaHUS.
3ammrTa mnpoekrta: IlpeacraBieHue pe3yNbTaTOB BBIMOIHEHUS Y4eOHO-UCCIEAOBATEIBCKUX MPOCKTOB 2
(BBICTYIIJICHHUE C MTPE3EHTAIINEH).
JlabopaTropHble 3aHATHUS 2
HccenoBanue mpeyioKeHHOTO 00bEKTa Ha KHCIOTHOCTb, IEI0YHOCTh, XHMHYECKUN COCTAB (3arps3HUTEIH,
Makpo- U MHKpodieMeHThl). OOpaboTka pe3ynbTaToB wHccienoBaHusa. OleHKa KadecTBa HCCIEAyeMOro
00BEKTa, MICXOJIS 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 MUHUMAJBLHOMY MAaTEePUATIbHO-TEXHHYECKOMY 00ecredeHuI0

Jns peanuzanuu MporpaMMbl AUCHMILTUHBI MPEAYCMOTPEHBI CIEAYIOIIUE CIeIUaTbHbIE
MTOMEIICHUS: yUeOHbIN KaOMHET XUMHUH U/WIH YICOHOM XUMUYECKOH TabopaTopumu.

Oo6opynoBaHue y4eOHOro kabnHeTa (HarJsiHble MOCOOHUs1). HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIel MOJIEKYJ, MOJENN KPUCTAIUIMYECKUX PEHIeTOK, KOJUICKIUU HPOCTBIX M CIOMKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJHMMEPOB; KOJJICKLUS TOPHBIX MOPOJ M MHUHEpajoB, Tabiuua
Menpeneesa, yaeOHbie GribMbl, UPPOBBIE 00pa30BaTEILHEBIC PECYPCHI.

TexHuyeckne cpeacrBa 00y4eHHs: KOMIIBIOTED C YCTPOMCTBAMU BOCIPOU3BEICHUS
3ByKa, MPUHTEP, MYJbTUMEAUA-TIPOCKTOP C OKPaHOM, MYJIbTUMEIAUNHAS JIOCKa, YKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUH.

Oo6opynoBanue nadoparopun U padbouux mect Jaboparopun: OdopynoBaHue:

1. Hudposast nabopatopust 10 XUMHUU IJI YIUTEIS,

2. Hudposas nabopatopusi o0 XUMUHU I YUEHUKA.

3.2. UndopmanuonHoe odecriedeHne peajn3aluu NporpaMmbl
1. Ins peanmuzamuu mporpamMMbl OMOIMOTEUHBIH (OHI 00pa30oBaTeIbHON OpraHU3aluu
UMeeT TIeYaTHbIE W/WIM DJIEKTPOHHBIE 0Opa3oBaTeNbHBIE M WH(POPMALMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE JJIsl UCIIOJIb30BAHUSI B 00pa30BaTEIbHOM IIPOLIECCE, HE CTapIIe ISTH JIET C
MOMEHTA U3JIaHUsL.

1. Ta6puensn, O. C. Xumus. 10 xmacc : y4e0. mns oOmeoOpa3oBaT. opraHu3anuil : 0a30BBIN
ypoBens / O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos. - 4-e uza. crep. - Mocksa :
[Tpocsemenue, 2023. - 128 c. : ui.

2. Ta6puensn, O. C. Xumus. 11 kmace : yued. st oOmieoOpa3oBar. opraHu3anuil : 6a30BbIf
ypoBessb / O. C. I'abpuensu, U. I'. Octpoymos, C. A. Crnaakos. - 4-e u3., crep. - Mocksa :
[Ipocsemenue, 2023. - 127 c. : uin.

2. PexoMmeHayemble TMeYaTHbIE W3JaHUS [0 pealu3aluu  o01eoOopazoBaTeIbHON

JUCLUTUIMHBIL:

OcHOBHbIE eYATHbIE H3AHUSA
1. Audunorenosa, M. B. Xumusi: yueOHUK W MPAKTHKYM I CPEIHETO MPOeCcCHOHATBHOTO
obpazoBanus / U. B. Audunorenosa, A. B. baokos, B. A. IlonkoB. — 2-e u3., UCHp. U 0. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.
2. Weromuxunra, H. A. O6mas xumwus: yueOHuk mis CIIO / H. A. Ilerommxuna, JI. B.
Munaesckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.
3. Hukonbckuif, A. b. Xumus: y4eOHUK W TPaKTUKYM JUIsI CPEIHEro Mpo(dhecCHOHATIBLHOTO
obpaszoBanus / A. b. Huxonsckuii, A. B. CyBopoB. — 2-e u3f., nepepad. u gon. — Mocksa:
N3 narensctBo FOpaiit, 2022. — 507 c.
4. Xumus: yuyeOHUK i cpenHero npodeccruonansHoro oopazosanus / FO. A. Jlebenes, I'. H.
®danee, A. M. T'ony6es, B. H. IllamoBan; moxa o6meli penaknueid I'. H. daneeBa. — 2-¢ u3j.,
nepepad. u gon. — Mocksa: U3narenscro FOpaiit, 2022. — 431 c.

JlonoJIHUTeIbHbIE HCTOYHUKH
1. Xumus. 10 xnacc. Yrnyonéunslii ypoBens: yueonux/ B.B. Epemun, H.E. Ky3smenko, B.W.
Tepenun, A.A. [po3nos, B.B. Jlynun; nox pexn. B.B. JIlynuna. — M.: IIpocBemenue, 2022. —
446, [2] c.: un.
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2. Xumus. 11 knacc. Yrnyonéunsiii ypoBens: yueObnux/ B.B. Epemun, H.E. Ky3pmenko, A.A.
Hpoznos, B.B. Jlynun; noxg pen. B.B. Jlynuna. — M.: [Ipocsemenune, 2022. — 478, [2] c.: ui.

3. Xumus. Yrnybnennsiii ypoBenb. 10—11 kiaccel: paboyast mporpamma k nuann YMK B.B.
Jlynuna: yuebHo-meToquueckoe nocooue / B.B. Epemun, A.A. [po3nos, U.B. Epemuna, 3.10.
Kepumos. — M.: lIpoda, 2017. — 324, [1] c.
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1. hvsh.ru — XKypnan «XumMus B IIKoIE».

2. https://postnauka.ru/themes/chemistry — nekumu mno xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuyHo-nonynsipHblii MpoekT «JeMeHThl OosblIod Hayku» (pu3MKa, XUMHUS, MaTEeMaTHKa,
aCTpPOHOMHS, HAYKHU O KHM3HHU, HAyku o 3emuie). HoBocTH Hayku, KHUTH, HAy4YHO-TIONMYJISPHbBIE
CTaThU, JIEKUNH, SHUUKIONEANH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayyHO-nionyJissipHOTro XypHana «llorenumany. Xypuan uzgaércsa ¢ 2005 r., ¢ 2011 r. —
pazzen «XuMHs».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HayyHO-IIOMYJISIPHOTO JKypHaja «XuMus U ku3Hb». JKypHan uznaéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITas 3yIeKTpOHHas OMOIHoTeKa XuMHYeckoro nopraina «Chemnet», conepx ut yueOHble U
nH(}OpPMaIMOHHBIE MaTePUAIBI JJIs IIKOJILHUKOB U yuuTenel. B Heil MOHO HallTH y4eOHUKH 110
o0mieil 1 HeOpraHW4eckol XUMHUH, OPraHUYeCKOW XUMHUH, MyJIbTHUMEIuaMaTepuanbl, a TaKxkKe
3alayd  XMMHUYECKUX OJMMIIMAJ C pPEHICHUSMHU, 3aJa4d BCTYNHUTEJbHBIX 3K3aMEHOB IS
aOUTYypUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

WNndpopmannonnsle mMarepuasibl 00 onumnuagax: MockoBCkoil ropojckoil, Bcepoccuiickoi,
MenpeneeBckoil, MexnyHapoaHou. [IpuBeneHsl 3a1aun TEOPETUUECKUX U IKCIIEPUMEHTATIbHBIX
TYpOB, OJPOOHBIEC PEUICHUS, CIIUCKU U PoTorpaduu ModeuTeIeH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CucremMa OUCTaHIIMOHHOTO OOYYeHMs, HampaBieHHass B MEPBYIO OYepeIb Ha IMOATOTOBKY K
OJINMIIMA/IAM BCEX YPOBHEH — OT HIKOJIBbHBIX A0 MexayHapoaHou. CallT coepKUT OTPOMHOE
KOJIMYECTBO 3ajad, CIPYNIHMPOBAHHBIX Kak [0 TemaMm, Tak W o ojumnuazaMm. I[lo Bcem
OCHOBHBIM pa3jielaM XHMHHM NpPUBEIEH TEOPETHUECKUM MaTepual M pa3o0paHbl pelIeHUs
TUIIOBBIX 33/a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HaHoTexHonorusiM. OcCHOBHas Iiefib — pa3BUTHE oOpa3oBaHUs B o0NacTu
HAHOTEXHOJIOTUH U NMOATOTOBKA K MHTEPHET-OJIMMITUAJIE 110 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas copaBouHas uHpopMalnus O XHUMHUECKHMX OJJEMEHTaX M HUX CBoOicTBax (Ha
AHTJIMICKOM SI3BIKE).

10.http://gotourl.ru/4792  (http://periodictable.ru/)  Pycckosi3pldHBI  caliT 0  CBOMCTBax
XUMHYECKHX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii caiT oHnaitH-00pa30BaHUsl, COAEPKUT MHOTO MHTEPECHBIX 00pa30BaTeNIbHbIX

KypCOB " BI/IJIGO.]'IGKIII/II\/'I AJid IKOJBbHUKOB, CTYACHTOB U y‘IHTeHeﬁ. EcTh HECKOIBKO KYpCOB 110

XUMHUH.
12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — camblii aBTOPUTETHBIN B MUpPe XUMUU MHPOPMALMOHHBIN

UHTEpHET-pecypc (CalT IIaTHBIN).

13. http://www.organic-chemistry.org/ ITopras mo opraHu4ecKoil XUMHUU Ha aHTJTUHCKOM SI3bIKE.
14. http://www.xumuk.ru

CaiiT 0 XUMHUU: KJIaCCUYECKHe YUeOHUKH, CIIPAaBOYHUKHU, SHIIUKIONEANH, TOUCK OPTaHUYECKUX U

HEOPraHWYECKHUX PEaKLi, COCTABICHUE YPABHEHHUM PEaKIIMil.
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http://periodictable.ru/
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15. http://orgchemlab.com/ Caiit, mocBAIMIEHHBIH TPaKTHUECKON paboTe B 1a00paTopun

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI O1.12. XUMMUSA

KoHTpomb 1 olleHKa pe3ynbTaToB 00y4eHHs! OCYIIECTBISIETCS IIPEnoJaBaTesieM B Imporecce
IPOBEIEHUS NPAKTUYECKUX 3aHATHH M Ja00paTOpHBIX paboT, TECTUPOBAHUS, a TaKkKe
BBIMIOJTHEHUS]  OOy4YalOIMMUCA  HWHAWBUIYaJbHBIX  3a/JaHUM, TPOEKTOB, HCCIEAOBAHUM.
PesynbraTel 00ydeHUs ONpEAENSAIOT, YTO OOydarolluecs JJOJDKHBI 3HaTh, [OHUMAaTh U
JEMOHCTPHUPOBATH MO 3aBEPIICHUN N3YUECHUS TUCIUIUINHBI.

Jns popMupoBaHUs, KOHTPOJISI M OLIEHKU Pe3yJIbTaTOB OCBOCHMS YUEOHOW MUCIMILIMHBI
HCIIOJIb3YETCSI CUCTEMA OLIEHOYHBIX MEPOTPUATHI, MPECTABIIAIONIAs COO0N KOMITJIEKC YUeOHBIX
MEpOTNPHUATHHA, COTJIACOBAHHBIX C pe3yJabTaTaMU O0y4eHUS M CHOPMYIMPOBAHHBIX C yYETOM
OI'OC COO (npeametnsbie pe3ynbraThl o quctuumne) 1 I'OC CIIO.

Mopnyas / Pa3nea

Ne / Tema

PesyabraT 00yuenus OueHoYHBIC MEPONIPUATHS OK
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OcCHOBHO# MOYJb

1 |Pa3pea 1. ®opmyanpoBath 0a30BbIe
OcHoBBI MOHATHSA U 3AKOHbI XMMHH
CTPOEHUs
BellecTBa

1.1 |Crpoenue aromoB |CocTaBiIsATh XMMUUYECKUE 1. Tect «CtpoeHue aToMOB OK 01
XUMUYECKHUX bopMyIibl COEIMHEHUN B XUMHUYECKUX HJIEMEHTOB U
3JIEMEHTOB U COOTBETCTBUU CO CTENECHBIO [PUPOAA XUMUUECKOU CBI3M».
npupoaa OKHCIICHUSI XUMUYECKUX 2. 3agadu Ha COCTaBJICHUE
XUMUYECKOU AJIEMEHTOB, UCXOS U3 XUMHYECKHUX (HOpMYIT
CBS3U BAJICHTHOCTHU U JIBYXaTOMHBIX COE€UHEHUN

AIIEKTPOOTPHUIIATETILHOCTH  |(OKCHJIOB, CYIb(MHUIOB,
TUAPUJIOB U T.I1.).

1.2 (Ilepuognyeckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBannbie  |OK 01
3aKOH U TabMuIa |XMMHUYECKHUE PJIEMEHTHI B |TEOPETUUYECKUE 3aJaHUs HA OK 02
J.1. MenneneeBa |COOTBETCTBUU C UX XapaKTEepU3aLUI0 XUMHUECKHX

MOJIOKEHUEM B AJIEMEHTOB: «MeTauTn4ecKue /
MEPUOIUYECKON CUCTEME  |HEMETaJNIMYeCKHE CBOMCTBA,
XUMUYECKHUX JIEMEHTOB 3JIEKTPOOTPHUIIATEIHLHOCTD U
JI.1. MeHnaeneeBa CPOJZICTBO K DJIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MIEPUOIUYECKON
CHUCTEME XMMHUYECKUX
aneMeHToB .. MenaeneeBay.

2 |Pa3gen 2. CocraBasTh ypaBHeHusi U |KonrpoanHas padora
XuMnuyeckue CXeMbl XHMMHYECKHX «CTpoeHne BemecTsa u
peaknun peaKHHﬁ XHMHYECKHE PeaKIum»

30




2.1 |Tunsr CocraBisTh peakuuu 1. 3amaun Ha cocTaBiieHUE OK 01
XUMHUYECKUX COEMHEHMUS, PA3JIOKEHUSA, |ypPaBHCHUN PEAKIUM:
peaxuui oOMeHa, 3aMelleHMs], — COeIMHEHMS], 3aMEeILEHUS,

OKHUCIIUTEIBHO- pasnokeHus, oOMeHa U peakuil

BOCCTaHOBUTEIIbHBIE C y4aCTHEM KOMILIEKCHBIX

peaxkuy U peakuun coeMHEHU! (Ha mpuMepe

KOMILIEKCO0Opa30BaHus (Ha |THIPOKCOKOMIUIEKCOB

npuMepe IIOMHUHMS U LIUHKA);

I'HJIPOKCOKOMILIEKCOB — OKUCJIUTENbHO-

AIIOMHUHUS U LIMHKA) C BOCCTAaHOBUTEJIbHBIX PEAKLIUN C

y4acTHEM HEOPraHMYECKUX |MCIOJIb30BAaHUEM METOJa

BEILIECTB 3JIEKTPOHHOTO OanaHca;
— C y4acTHEeM KOMIIJIEKCHBIX
coeMHEHUH (Ha mpuMepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U
QITIOMUHMUS).
2. 3ajauu Ha pacyer
KOJIMYECTBEHHBIX
XapaKTePUCTHUK MPOIYKTa
peakuuu COeJMHEHMSI; MaCCOBOM
WM 00bEMHOMN J0JIM BbIXOJa
IPOAYKTa PEAKIUU COEANHEHUS
OT TEOPETUYECKH BO3MOXKHOI0;
00BEMHBIX OTHOILIEHUI ra3oB;
KOJINYECTBEHHBIX
XapaKTEPUCTHK UCXOIAHBIX
BEILIECTB U IPOAYKTOB PEAKIINH;
Macchl (00BEM, KOJTMYECTBO
BEILIECTBA) MPOAYKTa PEaKIHH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BUJIE PACTBOpA C OIPENEICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BELIECTBA.

2.2 |OnextponutHyeck |COCTaBIATh ypaBHEHUS 1. 3anaHus Ha cOocTaBJIEHHE OK 01
ast AMcCoLMalys U |[XUMHUYECKUX PEAKIUU MOJIEKYJIIPHBIX ¥ MOHHBIX
WOHHBI 0OMEH HOHHOTO OOMEHa ¢ pEaKUHUii C y4aCTHEM OKCHJIOB,

y4acTHEM HEOPTaHUYECKUX |KUCIIOT, OCHOBAHHUMN U COJIEH,

BEIIECTB MOHHBIX peaklUuil THIpoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPEJIbI.
2. JIaboparopHas paboTa
«Peakmuu ruaponuza»

3 |Pa3gen 3. HccnenoBarb crpoenne 1 (Konrpoabnas padora
Crpoenne n cBoiicTBa «CBoiiCTBa HEOPraHMYECKHUX
CBOIICTBA HEOPraHU4YeCKHUX BelleCTB |BeleCTB)

HEOPraHHYeCKHuX
BeLIECTB
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3.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccugunuponartsb
HEOPraHMYECKUE BELIeCTBA
B COOTBETCTBHUH C X
CTPOEHHEM

1. Tect «HomeHknarypa u
Ha3BaHHE HEOPTraHUYECKUX
BEIIECTB 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. lIpakTrueckue 3aganus 1o
KJIacCU(pUKalMU, HOMEHKJIAType
U XUMUYECKUM (popmynam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

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

OK 01

3.2

dusuko-
XUMHYECKHE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

YcranaBiuBaTh
3aBUCUMOCTH (PH3HKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOECHUS aTOMOB U
MOJIEKYJI, a TAK)KE THIA
KPUCTAJUIMYECKOUN pelIeTKH

1. Tect «Ocobennoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHU,
aM(}OTEpPHBIX THAPOKCUIOB U
CoJIei».

2. 3ajaHus Ha COCTaBJIEHHE
YpaBHEHUN XUMUYECKUX
peaKUuii C y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHUX
BELIECTB: OKCHUJIOB METAJIIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUI U
aM(}OTEepPHBIX THAPOKCHUIOB,
HEOPraHWYECKHUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA
U CIIOCOOBI OJTYYEHUSI.

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJaHusI Ha
CBOMCTBA U MTOJyYEHUE
HEOPraHMYECKUX BEIIECTB.

OK 01
OK 02

3.3

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

O00CHOBBIBATH 3HAYEHNE U
MIPUMEHEHNE
HEOPraHUYECKHUX BEILECTB B
OBLITOBOM U
MIPOU3BOCTBEHHOMN
NESITENLHOCTH YEJIOBEKA UX
(U3UKO-XUMHUYECKUMHU

[IpakTKO-OpUEHTUPOBAHHBIE
3aJIJaHUA 110 COCTABIICHUIO
XUMHUYECKUX PEAKIUM C
y4acTHEM HEOPTaHUIECKUX
BEILIECTB, UCIIOIb3YEMBIX ISl UX
uaeHTu(UKaY 1
MIPOMBIIIJIEHHBIX CIIOCOO0B

OK 01
OK 02
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CBOMCTBaMHU [OJy4YECHUS.
4 |Pa3nen 4. HccaenoBars crpoenue 1 | KonrposabHasi padora
Crtpoenne n cBoiicTBa opranudeckux |«CTpoeHHe U CBOMCTBA
CBOIiCTBA BeLeCTB OPraHMYecKuX BelecTB»
OpPraHu4ecKux
BelleCTB
4.1 |Knmaccudukanms, |Knaccudummponars 1. 3agaHus HA COCTABIICHHE OK 01
CTpPOECHHE U OpraHWYEeCKHE BEIIECTBA B |HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEMHEHUII 110 TPUBUATBHON
OpraHUYECKUX CTPOCHHEM WM MEKIYHapOIHOU
BEIICCTB CUCTEMAaTHYEeCKOM
HOMEHKJIAType.
2. 3amaHus Ha COCTaBJIEHUE
MOJTHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BEIIECTB
OTJICNBbHBIX KJIACCOB.
3. 3aauM Ha onpezeneHue
npocteimien GopmMyIbl
OpPraHUYECKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOI'O COCTaBa
(B %).
4.2 |CgoiicTBa VYcranaBnuBaTh 1. 3ajaHus Ha cOocTaBJIEHUE OK 01
OpraHNUYEeCKUX 3aBHCUMOCTh (PU3UKO- YpaBHEHUN XUMUYECKUX OK 02
COCIMHEHU I XUMHYECKHX CBOKCTB peakuil ¢ yyacTueM

OPraHu4YCCKuUX BCIICCTB OT
CTPOCHHUA MOJICKYJI

OpraHMYECKUX BEILECTB Ha
OCHOBaHUU UX COCTaBa U
CTpOEHHUS.

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakui, WITIOCTPUPYIOIIHNX
XUMHUYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX peakluii u
TEHETHUYECKOMN CBSI3HU
OpPraHWYECKUX BEILECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3aa4uu Mo
YpaBHEHUSIM PEaKIUN C
y4acTHEM OPTaHMYECKUX
BEIIECTB.

4. JTaboparopHas paboTa
«[Tonmyuenue sTrseHa u
HU3Yy4YEHHUE ETO CBOMCTB)»
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4.3 |Opranuueckue Ob6ocHoBbIBaTh 3HaueHue U |[Ipaktuko-opuentupoBannsie |OK 01
BEILECTBA B IIPUMEHEHNE OPraHUYECKUX [3aJaHUs I10 COCTABIICHUIO OK 02
KHU3HE/IEATENILHOC |BEILECTB B OBITOBOM U XUMHUYECKHUX peaKkuii ¢
TH 4E€JIOBEKa. IIPOU3BOJICTBEHHON y4acTUEM OPTaHUYECKUX
[Tpon3BOACTBO M |I€ATEIILHOCTH YEJIOBEKA UX |BELIECTB, UCIOJIBb3YEMBIX JUIs UX
IPUMEHEHNE (U3UKO-XIMHYECKIMH UACHTU(UKAINY B OBITY U
OpPraHUYECKUX CBOWCTBaMHU IPOMBIIIIJIEHHOCTH.

BEIIECTB B
IPOMBIIIJICHHOCTH

5 |Pa3nmen S. HccaenoBars paBHoBecre |KonTpoJsbHasi padora
Kunernyeckue U (M CKOpPOCTh XUMHYecKHX |«CKOpOCTH XMMH4YECKOMH
TepMOAUHAMMYEC | peaKIui PeaKkuuM U XUMHYeCcKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XMMHYEeCKHX
peakuuii

5.1 |Kunernueckue HccnenoBars BIusiHUE 1. JlabopaTtopHas pabora Ha OK 01
3aKOHOMEPHOCTH |KOHIIEHTpaluu BBIOOD: OK 02
IPOTEKaHUS pearupyoomux BemecTB 1 |— «Onpenenenue 3aBUCUMOCTH
XUMHUYECKHUX TEMIIEPATYPbI HA CKOPOCTh [CKOPOCTU PEAKIIUU OT
peakuuii XMMHUYECKHUX peaKIuil KOHIIEHTPALUH pearupyromumx

BEIIECTBY;

— «OmnpeneneHye 3aBUCUMOCTH
CKOPOCTH peakLuu OT
TeMIIepaTyphI».

2. [IpakTuKO-OpUEHTHPOBAHHbBIE
TEOPETHUYECKHE 3a1aHus Ha
aHanu3 (paKToOpoB, BIUSIOMINX
Ha U3MEHEHHUE CKOPOCTH
XMMHYECKON PEaKIUU.

5.2 |Tepmomunamudec |MccienoBarh BIMSIHAE 1. 3amaun Ha pacuets! TemioBbix |[OK 01
KHe U3MEHEHMs KOHLeHTpaun |3 dexToB xumMudeckux peaxuuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbl U M ONPE/IETIeHUE TUIIA pEaKIIUn
IIPOTEKAHUS TeMIIepaTypbl Ha cMelleHue |(1mo TermoBomy 3 dekry: sk30-
XUMHUYECKHUX XUMHYECKOT'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peaxuil. 2. IIpakTuKO-OpUEHTUPOBaHHbBIE
PaBHoBecue 3a/laHus Ha IPUMEHEHHE
XUMHUYECKHX npuHnuna Jle [arense pis
peaxiuit HaXO0XJACHUS HallpaBJICHUS

CMEILIEHUS] PABHOBECHS
XUMHUYECKON PEAKIINN U aHAJIN3
(akTOpOB, BIMUAIONIUX HA
CMeIlleHnEe XUMHYECKOTO
paBHOBECHSI.
3. JlJabopaTtopHas pabota
«M3yueHne 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. 3amaun Ha IPUTOTOBJIEHUE OK 01
CHUCTEMBI 1 pacTBOPBHI, KOJJIOUIHBIE pacTBOPOB. OK 02
(bakTopbI NX pacTBOpPHI U 2. IIpakTUKO-OpUEHTUPOBAHHBIE
YCTOHYHBOCTHU rpy0oaucriepcHbIE CUCTEMBI |pacueTHbIC 3aJaHus Ha

Ha OCHOBE XHUMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,

HKCIIEPUMEHTA UCIIOJIb3yeMbIe B OBITOBOM U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa.

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

JIUCTIEPCHBIX Pa3IMYHBIX BUJIOB — [IpuroroBieHue pacTBOpPOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue qucnepcHbIX
CHUCTEM.
7 |Pa3men 7. HccaenoBars cBolicTBa
KayecTBeHHbIEe |OpraHHYecKUX U
peakuuu HEOPraHU4ecKHX BellecTB
o0HapyKeHUs € MCII0JIb30BAHUEM
OPraHMYecKUX U |Ka4YeCTBEHHBIX peaKIui
HEOPraHHYeCcKUX
BellleCTB

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

AHUOHOB 2. IlpakTyeckue 3alanust Ha
COCTaBJICHUE YpaBHEHHIA
peakuuii oOHapyKEeHUS
KaTuoHOB [-VI rpynm u
AQHUOHOB, B T.Y. B MOJICKYJISPHOMN
¥ MOHHOM (popmax.

7.2 |ObHapyxeHue Hccnenosats 1. JlaGopaTopHas pabora: OK 01

OpTraHUYECKUX KaueCTBEHHBIC PEAKIIUU KadecTtBenHbIe peakiuu Ha
BEILIECTB OpPraHWYECKUX COEMHEHHUM |OTIEIbHbIE KIacChl
OT/IENTbHBIX OT/ICNIbHBIX KJIaCCOB OpPTaHUYECKUX BEIIECTB;
KJIACCOB C 2. l[lpakTrueckue 3aJaHus Ha
HCIIOJIb30BaHUEM COCTaBJICHHE KaYECTBEHHBIX
KaueCTBEHHBIX peakiuii oOOHapyKEeHUS

peakui OpPTraHWYECKUX COCITMHECHUM.

Il |IIpuxnagnoii MoayJib
8 |Pa3pmea 8. OuenuBarp nocjaeacTeus |3ammra Keica (¢ yuerom

Xumusi B ObITY U |OBITOBOI U Oyayuueil mpogeccuoHaJIbHOM

NMPOW3BOJACTBEHH |NPOM3BOJACTBEHHOI AesiTeJIbHOCTH)

0ii 1eITeIbHOCTH |1eATEJIbHOCTH YeJIOBEKA C

YeJI0BeKa MO3MIMH IKOJIOTHYECKOMU

0e30MmacHOCTH

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

MIPOU3BOJICTBEHHO |OBITOBOM U npodecCuoHaATBHON OK 02

1 IEATEIbHOCTH  |IPOU3BOJICTBEHHOM JIEeATEIIbHOCTH ) OK 04

yeJioBeKa NeATeILHOCTH yenoBeka ¢ |Bo3MoskHBIE TeMBI KeHCOB: OK 07

HO3UIIMH DKOJIOTHUECKOHU 1. ITorennenue xumara u TIK 1.2.
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Oe3omacHOCTH BBICBOOOKIEHUE Ta30BbIX [IK 4.2.
TUJPATOB CO JHA OKEaHa. TIK 4.4.
2. byayiue matepuaisl s IIK 6.2.
aBHa-, MallliHO- U IIK 6.6.
npuOOPOCTPOCHHUS.
3. HoBble maTepuaibl Ajis
COJTHEUHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX IIPENapaToB.
9.1 |Pa3gen 9.1. HNuTepnperupoBaTh 3ammura y4yeOHo-
HccnenoBanue u |XHMHYECKHE NMPOLECCH] M [MCCI€I0BATEIBCKOI0 MPOEKTA
XUMHUYECKH siBJieHHus B Onocgepe (c yuerom Oynymeit
aHaJM3 00beKTOB npogeccuoHaIbLHOM
ounocdepnbi AesiTeJIbHOCTH)
9.1.1|{OcHoBbI Bremonusate nonueiid ukia (1. JJaboparopuast pabota OK 01
nabopaTopHOH AKCIEPUMEHTAIBHOTO «OcHOBBI 1a0OpaTOPHOM K 1.2.
MPAaKTUKU B HCCIICIOBAHUS C MPAKTUKW. 1K 4.2.
po(hecCUOHANIBH  |COOII0JCHUEM ITPaBUII 2. Tunossle pacyeTsl 1O [IK 4.4.
BIX JJTA0OpATOPUAX |0€30MaCHOTO OOpAIeHHUs C |TeMaTHUKE YKCIICPHUMEHTA. [IK 6.2.
BellleCTBaMU U 3. 3agaun Ha BEIUHUCIIEHHE TIK 6.6.
1a60paTOPHBIM CPEIHEro 3HAYCHUS
o0opynoBaHrueM JKCIIEPUMEHTANBHBIX JaHHBIX,
MOTPEITHOCTH.
4. IIpencraBieHue pe3yibTaToB
JKCIIEPUMEHTA B Pa3JIMYHON
dhopme (Tabauna, rpaduk,
OTYeT, JOKJIaJl, TPE3CHTALIUS ).
9.1.2 | XuMuueckuit Hccnenosats xumuueckuii |1. Tect «CBoOMCTBA U COCTaB OK 01
aHaju3 Mpod BOJIbI |COCTaB IPOO BOIBI BOJIBD». OK 02
2. 3amanne «XUMHYECKHIT OK 07
COCTaB BOJIbI, TUIT BOJBLI U TIK 1.2.
CHOCOOBI ee MPUMEHEHHS (C [IK 4.2.
ucnosyib3oBanneM HopmaTuBHBIX |[1K 4.4.
JIOKYMEHTOB). [IK 6.2.
3. [IpakTuko-opuentuposannsie |[1K 6.6.

TEOPETUYECKHE 3a/1aHuUs Ha
COCTaB BOJIbI U CIIOCOOBI
BBIPKCHMS KOHLIEHTpAaLMN U
nepecyeT KOHILIEHTpalui (¢
HCII0JIb30BAHNEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa:
OuncTKa BOJIBI OT 3arpsi3HEHUI
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9.1.3 | Xumuuaeckwii UccnenoBars xumuueckuit | 1. Tect «Oprannyeckue u OK 01
KOHTpPOJIb COCTaB IIPOAYKTOB IIUTAHUsl |HEOPraHUYECKUE BEIECTBA, OK 02
KayecTBa BXOJsilIKE B cocTaB poaykToB [OK 07
IIPOJYKTOB MIUTaHUS. MK 1.2.
MUTAHUSA 2. IIpaktuko-opuentupoBannbie ([1K 4.2.

3a/1aHM 110 KYJIMHAPHOU [IK 4.4.
TEMaTHKe. IIK 6.2.
3. JlaboparopHas paboTa: IIK 6.6.
OO6napy>xeHue HUTPATOB B

MPOAYKTAX MUTAHUS

9.1.4 | XuMunueckuii Uccnenosare xumuueckui |[1. Tect mo teme «Xumnueckui |OK 01
aHaym3 mpood COCTaB POO MOYBHI COCTaB HEOPTraHUYECKUX U OK 02
TTOYBBI OPTraHUYECKUX yIOOPECHHIN. OK 07

2. 3ananue «B3zanmocBs3b K 1.2.
cocTaBa ITo4YBBI, TUII TOYBHEI U ee |I1K 4.2.
Ha3HAYCHHUS». [IK 4.4.
3. JlJabopaTopHas padora: IIK 6.2.
Oo6napyxenue Heoprannyeckux |I1K 6.6.
npuMmecel B mpoOax MmouBbI

9.1.5|UccaenoBanue HccnenoBath XuMuueckuil | YueOHO-HCCIIE0BATEILCKUI OK 01
00BEKTOB coctaB 00beKTOB OHMoc(heps! |IPOEKT B 001acTH OK 02
ouocdepsl Ha [IPUMEPE NPOIYKTOB UCCIIEJIOBaHUS 0ObEKTOB OK 04

MIUTaHUS, BOJbI U TIOYBBI o6uocgepsl. OK 07
Bo3MoKHbBIE TEMBI TPOEKTOB: K 1.2.
1. UccnenoBanue cocraBa [IK 4.2.
MUHEPAIbHOUN BOJBI U 11K 4 .4.
PEKOMEH/IALINH 110 €€ [IK 6.2.
VCIIOJIb30BAHHUIO. [IK 6.6.

2. UccnenoBanue
pa3pylaIIero 1eMcTBus
MIPUPOTHOM BOJABI HA
CTPOUTEIbHBIE MAaTEPHUAIIBI.

3. CocTaBieHue mpoeKTa
[[BETHUKA/OTopoja/caia B
3aBHCHMOCTH OT COCTaBa
MPOAHATIM3UPOBAHHBIX MOYB.
4. CocraBicHHe
cOamaHCUpPOBAHHOTO MEHIO Ha
JIeHb (HEeIEII0) B 3aBUCHMOCTH
OT COJEP)KAHUSI XUMHUECKHUX
MaKpO U MUKPOAIJIEMEHTOB B
MPOAYKTaX MUTAHUS.

5. UccnenoBadue kauecTBa
MUTHLEBOI BOJIBI.

6. Uccnenoanue mpod
BOJIOTIPOBOHOM BOJIbI HA
MpeAMET YCTpaHEHUS
JKECTKOCTH.

7. YcTpaHeHHE )KECTKOCTH BOJIbI
B CEIbCKOXO3SMCTBCHHOMN
JEeITEIIbHOCTH.

37




