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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIUITIJIMHBI
MecTo IMCHUIUIMHBI B CTPYKTYPE OCHOBHOM NMPo(ecCuoOHAILHO 00pa3oBaTeIbHOM
NMPOrpamMMbl

1.1.

Oo6meobpazoBatenbuas aucuuinHa COO.01.06 «Xumus» sBiseTcs 0053aTeIbHONW YaCThIO
001eoOpazoBaTeIbHOrO KA 0OpazoBaTenbHOM mporpammbl CITIO B cootBercTBHM ¢ PI'OC
no crneruanbHocTh 25.02.08 DkcruryaTaius 0€CIUIOTHBIX aBUAITMOHHBIX CUCTEM

OO61eo0Opa3oBaTesibHas JUCLUIUIMHA HMEET NPAKTUYECKYHO0 HAIpaBIE€HHOCTb U HCIIOJIb3YET
Mexnpeametabie cBs3u ¢ guctumimHamMu COO.01.05 «buomorus», COO.01.11 «OcHOBBI
0€30I1aCHOCTH U 3aIlUTE POIUHEIY.

1.2. Henu u niiaHupyeMble pe3y/bTaThbl 0CBOCHHS JHCIUIIIUHbI
1.2.1 Hean 001eodpazoBaTeibHOM M CHMILTHHBI
Hens gucuummuael COO.01.06 «Xumusi»: chopmMupoBaTh y OOydaIOIIUXCS 3HAHUSA H
yMEHHUsI B OOJACTH $3bIKa, HABBIKK WX MPUMEHEHUS B NPAKTUYECKOH MPOQPECCHOHATBHON
EITEIbHOCTH.
1.2.2 Tlnanupyemble pe3yJbTATHI OCBOEHHS 00Ie00pa30BaTeIbHOW JHCIUIJIUHBI B
coorBercTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue qucuuIuIMHA MeeT pu GpopmupoBanuu u passutuu OK u [1K.

Koa u HauMeHOBaHMe

HJ'IaHI/IpyeMLIe PE3yJbTATHI 0OCBOCHUA TUCIHUIIJIMHBI

(popMupyembIx Oo6ume JAucuunimHapHblie (IpeaMeTHbIE)
KOMIIeTeHIM i
OK 07. CopneiictBoBath | B 001acTH 3K0J10rm4eckoro | - chopMuUpoBaTh MPEICTABICHUS: O
COXPaHEHHUIO BOCIIMTAHMSL: XUMHUYECKON COCTaBJISIOLIEH
OKpyXarolieh cpensl, | - c(hOpMHUPOBAHHOCTD | €CTECTBEHHOHAYYHOM KapTHUHBI
pecypcocOepexeHIo, | IKOIOTUYECKOM KYJIbTYpHhI, | MUpa, POJM XUMHH B MO3HAHUU
MIPUMEHATHh 3HAHHUS 00 | MOHUMaHUE BIIUSIHUSL | SIBIICHUU MIPUPO/IBI, B
M3MEHEHUU  KJIMMaTa, | COLHAIbHO-I)KOHOMUYECKUX ¢bopMUpPOBaHMM  MBIIUICHUS |
TIPUHITUTIBI MPOIIECCOB  HA  COCTOSIHHE | KYJIbTYPBI JTUYHOCTH, ee
OepexIINBOTrO MPUPOAHON ¥ COUMANBbHON | QYHKIIMOHANEHOM  TPaMOTHOCTH,
MPOU3BOJICTBA, Cpensl, OCO3HaHUE | HEOOXOIUMOI UL peIIeHUs
s heKTUBHO rI1006aTBHOTO XapakTepa | IPaKTUYECKUX 3a1a4 u
JIeCTBOBATH B | 9KOJIOTHYECKUX MPOOIIeEM; 3KOJIOTUYECKH 000CHOBAHHOTO
Ype3BBIYAITHBIX - TJIaHUPOBAHUE U | OTHOIIICHHSI K CBOEMY 3JI0POBBIO U
CUTyaIUsAX OCYUIECTBJIEHUE JIEUCTBUI B | IPUPOIHOU Cpee;
OKpY’KaloIllel cpejie Ha OCHOBE | - yMeTb  COONIOJaTh  IMpaBuia
3HaHHUA 1eNell YCTOMYMBOTO | HKOJIOTMYECKH  IieJecooOpa3Horo

pPa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HEIpUsATUE
JNEUCTBUM, NPHUHOCAIIUX Bpex

MOBEACHNUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEISAX COXPAHCHUS
CBOET0 3JI0pPOBbSI U OKpPY’KarOIIEH

OKpYKaloIllel cpelie; NPUPOJHON  Cpenbl;  YYUTHIBATh
- YMEHHE MPOrHO3MPOBATh | OMIACHOCTh BO3/CHCTBUS Ha KUBBIC
HeOJIaronpusTHbIE OpraHHU3MBI OIIpEeAEIEHHBIX
9KOJIOTMYECKHUE  TIOCJIEJCTBUS | BELIECTB, MOHUMast CMBICTT
NpEeINpUHIMAEMBIX JEHCTBUH, | MOKa3aTemns IpeeIbHON

MPeI0TBPALIATh UX;

- pacIupCHUC OIIbITa

ﬂOHYCTHMOﬁ KOHICHTpAaIuu




JIEITEIBbHOCTH JKOJIOTHYECKON
HaIpaBJICHHOCTH;
- OBJIaJICHUE HaBBIKAMH
y4e0HO-UCCIIeIOBATEILCKOH,
MPOEKTHOM U COUMAIbHOU
JIEATEIIbHOCTH;




2. CTPYKTYPA Y COJAEPXKAHUE OBIIIEOBPA30OBATEJIBHOM JUCIUITIINHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

., Oo0beMm B
Bun yueOHo# padoThI
yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 72
B T.4.
1. OcHoBHOE coepKaHue 12
B T.4..
TEOpeTUIEeCKoe 00ydeHne 60
MPAKTUYECKHUE 3aHITUS 6
71a00paTOPHBIE 3aHATHS 6
N3 Hux
2. IIpodeccuonanbHO-OPMEHTHPOBAHHOE cO/lep:KaHue (coaep:KaHue 10
MPUKJIAJTHOT0 MOYJIsA)
B T.4..
TEOpeTU4ecKoe o0yueHue 8
MPAKTUYECKHUE 3aHITUS 2
WHAWBUAYAIbHBIN MPOEKT (1a/HEeT) HeT

IpomexxyTounas arrecTanus (3a4eT ¢ OLEHKOI)




2.2. TeMaTuyecKMil IJIAH U COAEPKAHME TUCHUILIUHBI

HaumenoBanue TeM n Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | ®opmupyembie
pas3ieson JIadopaTOpHbIe U MPAKTHYeCKHEe 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIMYHH) 4acoB KOMIIETeHIIH U
1 2 3 4
Pa3nes 1. OcHOBBI CTPOEHHUSI BelleCTBa 6
OcCHOBHOe co/Iep:KaHue 4
TeopeTnueckoe o0yueHue 2
CoBpeMeHHast MOJIeNIb CTpoeHHsT aToMa. CUMBOJUYECKUN SI3bIK XUMUU. XUMUYECKUN HJIEMEHT.
DnekTpoHHass KoHQurypamus aroma. Kiaccudukanus XUMHUYECKUX 3JeMeHTOB (s-, p-, d-
9JIeMEHThI). BaneHTHbIe A5eKTpoHbl. BaleHTHOCTh. DNEeKTpOHHAs MPHPOJa XUMUYECKOH CBS3U. 2
Tema 1.1. DNEeKTPOOTPULIATEILHOCTh. BUbl XUMHUYECKON CBS3M (KOBaJIEHTHAs, MOHHAS, METAJUIMYECKas,
Crtpoenue aToMOB BOJIOPOJIHAs) U CLIOCOOBI ee 00pazoBaHus
XUMHUYECKHX 3JIEMEHTOB | [IpakTHUeckue 3aHATHSA 2 OK 07
U [IpUpOJA XUMUYECKOU | PemeHue 3amaHuii HA KCHOJB30BAHME XUMUUYECKOM CHUMBOJIMKM W HA3BAHUM COEJUHEHUM IO
CBS3U HOMEHKJIAType MEXIYHApOJIHOI'O COK03a TEOPETUYECKOM U NMPUKIIATHON XUMHUU U TPUBUAIBHBIX
Ha3BaHUM Ui COCTABIICHUS XHUMHYECKMX (OPMYN JBYXaTOMHBIX COEIMHEHUH (OKCHIOB,
Cynb(hUI0B, TUHAPUAOB U T.I1.) U IPYTHX HEOPTaHUYECKUX COCAMHEHUN OTJENIbHBIX KIIACCOB. 2
[TpakTHueckue 3aJaHUsl HA YCTAHOBJIEHHE CBS3UM MEXKIY CTPOCHHUEM aTOMOB XUMHYECKHX
DJIEMEHTOB M MEPUOJINYECKUM N3MEHEHUEM CBOMCTB XUMHUUYECKUX JIEMEHTOB U UX COCIUHEHUN B
COOTBETCTBUU C MOJ0KEHUEM [leproInuYeCKON CUCTEMBI.
OcHoBHOE coaepKaHue 2
Ilepuonnueckass cucrema xumuyeckux siemeHTOoB .M. MenpneneeBa. ®U3MUYECKUH CMBICHT
ITepuoanueckoro 3akona /I.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX
AJIEMEHTOB, 00pa3yeMbIX MMHU IMPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C IOJOKEHUEM
Tema 1.2. XUMHUYECKOro aeMeHTa B Ilepuognueckoi cucreme. MuUpOBO33pEHYECKOE U HAyYHOE 3HAUYECHUE
Ilepuognuecknii 3akoH u | [lepuoanueckoro 3axona .M. MenneneeBa. Ilpornossr .M. MenneneeBa. OTKpbITHE HOBBIX OK 07
tabnuna J[. 1. XUMHUYECKUX DJIEMEHTOB. 2
Menneneena Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHMX  3aJaHUM HA  XAPAKTEPU3ALUIO
XUMUYECKHUX AJIEMEHTOB «MeTannnueckue / HEMETAJUIMYECKNE CBOIICTBa,
JJEKTPOOTPHULIATEILHOCTh XMMHUYECKUX JJEMEHTOB B COOTBETCTBUM C HX 3JIEKTPOHHBIM
CTPOCHHMEM M TOJOXKEHUEM B NEPUOAMYECKON CHCTEME XUMHYecKHX dneMmeHtoB J.U.
MeHnneneeBa»
Pasnen 2. Xumuyeckue peakiumu 10
Tema 2.1. Tumesl \ OcCHOBHOe co/iep:KaHue 4 OK 07




XUMHYECKUX PEaKIUi

Teopernyeckoe o0yueHue

Knaccupukamuss M THIBI XUMHYECKHX pEAKUUH C y4acTHEM HEOPraHWYEeCKHUX BEIEeCTB.
CocraBneHue ypaBHEHMH peakUUil COeIMHEHMs, pa3j0oXKeHUs, 3aMelleHus, oOMeHa, B T.4.
peakuuii TOPEeHMsI, OKMCIICHUSI-BOCCTAHOBIICHHUS.

VYpaBHEHMsI OKUCIIEHUA-BOCCTaHOBIEHUS. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTENb. 2
CocraBieHre U  ypaBHUBAaHUE OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKUUd  METOJOM
JIeKTpoHHOro  OamaHca.  OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakUUMd B NPUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEIESITEIbHOCTH OpraHU3MOB
IlpakTHyeckne 3aHATHA 2
KonuuecTBeHHble OTHOWIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbl B XUMHHM U
pacyeTbl M0 ypaBHEHHMSM XMMHUYECKMX peakiuidl. Monb Kak eAMHUIa KOJIMYEeCTBAa BEILECTBA.
MounsipHas Macca. 3aKOHBI COXPAHEHHUS Macchl U SHEPruu. 3akoH ABoraapo. MoispHblil 00beM 2
ra3oB. OTHOCUTENbHAs IJIOTHOCTh ra3oB. PacdeTbl 1Mo ypaBHEHUSM XHMHYECKUX peakIHUi c
MCII0JIb30BAaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS) I'a30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcCHOBHOe co/Iep:KaHue 4
DIEKTPOTUTHYECKAS Teopernueckoe o0yueHue 2
AMCCOLMALIMS U HOHHBI Teopust AMEKTPOTUTUYECKON nuccoruanuu. VMOHBI. DIEKTpOIUTHI, HEEKTPONHUTHL. Peakuuu
oOMeH uoHHOro obmena. CocrapieHue peakLuil HOHHOIO OOMEHa IyTeM COCTaBJICHMS UX IOJIHBIX U 2
COKpAILIEHHBIX MOHHBIX ypaBHEHUH. KUCIOTHO-OCHOBHBIE peakiuu. 3a/JaHus Ha COCTaBIICHUE
MOHHBIX peaKIii OK 07
JlabopaTropHble 3aHATHUS 2
JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.
HccnenoBanue TUMOB (IO COCTaBY M KOJMYECTBY HCXOAHBIX M OOpPa3yIOLIMXCSl BEIIECTB) U 5
NPU3HAKOB XUMHUYECKUX peakuuil. [IpoBeneHune peakiuii HOHHOro 0OMEHa, ONpeeICHUE CPebl
BOJIHBIX PacTBOPOB. 3a/laHUs HA COCTABJICHHE HOHHBIX peaKlnii
KonTpoabHnas padora 1 | CtpoeHue BeliecTBa 1 XUMUYECKUE PEaKIINU 2
Pa3nea 3. CtpoeHue u CBOMCTBAa HEOPraHUYECKUX BEIECTB 16
Tema 3.1. OcCHOBHOe co/iep:KaHue 4
Knaccudukanus, Teopernueckoe o0yueHue 2
HOMEHKJIaTypa 1 [Ipenmer Heopranumyeckoil xumuu. Kiaccudukanus Heopranuueckux BemiecTB. IIpocTsie u OK 07
CTpOCHHE clIokHBbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHU[BI, TMIPOKCHUABI, KHUCIOTHI,
HCOPrann4eCKux conu). B3auMocBA3b HEOpraHMYECKUX  BEIIECTB. ATrperarHble COCTOSHHS  BEIIECTBa. 2
BEIIIECTB Kpucrannuueckue u amopduble BemiecTBa. THUMBl KPUCTAUIMYECKHX PpEIIETOK (aToMHasd,

MOJICKYJIIpHAsi, HOHHAsI, METAJUINYECKasi). 3aBUCUMOCTh (DPU3NUYECKHX CBOWMCTB BEIIECTBA OT THIIA




KPUCTAJZIMYECKOM PEIIETKH. 3aBUCUMOCTb XUMHYECKOM aKTHMBHOCTHM BEUIECTB OT BHJA
XUMHUYECKOHN CBSI3U M THUMA KPUCTAUTNYECKOH pemeTku. [IpuunHbpl MHOrooOpasus BEIecTB

IlpakTHyeckne 3aHATHA 2
HomMmeHnknatypa HeEOpraHMYeCKHX BEIIECTB: HA3BaHUE BEIIECTBA HMCXOJS U3 HUX XHMHUYECKOU
GbopMyJIbl WM COCTaBJIEHHE XHMHYECKOW (OpMysbl HMCXOAS W3 Ha3BaHMs BEIIECTBA 10
mexayHapoanoi (MIOITAK) win TpuBHaibHOM HOMEHKIIATYPE.
Pemenne nmpakTH4eCKUX 3alaHUi MO KiacCU(pUKAIIUU, HOMEHKIATYPe ¥ XUMUYECKUM (popMyiiam
HEOPTraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIAacCOB (yrapHbld ra3, YIJIGKHCIBIA Tra3, aMMHak, 2
ramieHasi M3BECTh, HETalleHas HW3BECTh, NMUTHEBas COJAa M JPYrHX): HaA3bpIBaThb M COCTAaBJISATH
(hopMyITbI XUMUYECKUX BEIIECTB, OMPEICIIATh MPUHAIC)KHOCTH K KJIaccy.
Hcrounnkn XxuMuueckod wHbopMaruu (CpeicTB MaccoBOoi HMHQpopManuu, cetb VHTEpHET u
npyrue). [louck nHGopmanmuu 1Mo Ha3BaHUAM, HICHTU(PUKATOPAM, CTPYKTYPHBIM (hopMytam
Tema 3.2. dusuxo- OcCHOBHOe co/Iep:KaHue 8
XMMHYECKHE cBOMCTBA | Teopernyeckoe 00yueHune 8
HCOPraHWYeCKUX Metamnsl. OO0mue ¢u3nueckue W XUMHUYECKHE CBOMCTBA MeTaisioB. CrocoObl MONyYEHUS.
BCIICCTB 3HaueHUE METAJUIOB U HEMETAJJIOB B MPUPOJE U KUZHEIACATEILHOCTH YEIOBEKAa U OPraHU3MOB. 2
Koppo3ust MeTamioB: BUIBI KOPPO3HH, CIIOCOOBI 3alIUTHI METAJIJIOB OT KOPPO3UHU
Hemeramnpl. OOmme pu3nyeckne ¥ XMMHUYECKHE CBOKMCTBA HEMETAJUIOB. THUITMYHBIE CBOHCTBA OK 07
HemerauioB [V— VII rpynn. Knaccudukanus m HOMEHKIaTypa COEIUHEHUNA HEMETAJIOB. 2
KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B PUPOJIE
XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUJIOB, TUIPOKCHUIOB,
KHUCTIOT, CONIe U 1p.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX 4
COCIMHEHUH, BBICIIUX OKCUIOB M THIPOKCHIOB
Tema 3.3. OcHOBHOE co/iepKaHue 2
Unentudukanus JlaGopaTopHbie 3aHATHS 2
HEOPTaHUICCKIX JTaGoparopHas pabora «MaeHTu(HKaIMs HEOPrAaHUUECKUX BELIECTBY.
BCIICCTB PerieHne SKCIEPUMEHTABHBIX 33724 M0 XUMHUYECKMM CBOWCTBaM METAJJIOB U HEMETAJUIOB, I10 OK 07
pacro3HaBaHUIO U TTOJIYICHHUIO COSTMHEHUN METANIOB U HEMETAJIOB. 2
Nnentudukanuss HEOPraHUYECKHX BEIIECTB C HCIONB30BAHHEM UX (DU3UKO-XUMHUYECKUX
CBOMCTB, XapaKTEPHBIX KayeCTBEHHBIX peakiuii. KadecTBeHHbIE peakiuu Ha cyiabdar-,
KapOOHAT- U XJIOPU-AaHHOHBI, HA KATHOH aMMOHHUS
KonTtpouabHas pa6ora 2 | CBOliCTBa HEOPraHUYECKUX BELLIECTB 2
Pa3nes 4. CTpoeHue M CBOIiCTBa OPraHNYecKMX BelllecTB 24
Tema 4.1. | OcHoBHOe coepskanme 4




Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpFaHI/I‘-IeCKI/IX BCIICCTB

Teopernyeckoe o0yueHue

[losiBnieHHe W pa3BUTHE OPraHUYECKOM XMMHMM Kak Haykd. [IpeameTr opraHuyeckoil XUMHH.
Mecto 1 3HaUeHUE OPraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOEHUE KaK MOPSIOK COSTUHEHHS aTOMOB B MOJIEKYJI€ COTJIACHO UX BAJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUH XHMMHYECKOTO CTPOEHHUS OPraHMYeCKUX coeauHeHuit A.M.
BbytnepoBa. YriiepoaHblii CKeJET OpraHMYeCKONH MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT
XUMHUYECKOTO CTPOCHHS MOJIEKYJ. M3oMepust U n30Mephl.

[Tonsitue o ¢ynkuuonanbHOU rpynne. Pagukan. IlpuHnunel kinaccuukanuy OpraHUYECKUX
coeIMHEHUN. MexyHapoHasi HOMEHKJIATypa M MPUHLHUIBI HOMEHKJIATYpPhl OPraHMYeCKUX
coenuHeHuil. [lonstue 06 a3oTcoepKalMX COCAMHEHUIX, OMOJOTHYECKH aKTUBHBIX BEIIECTBAX
(yrieBonax, >kupax, Oenkax U Jp.), BBICOKOMOJCKYJISPHBIX COCAUHEHUSAX (MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO)

OK 07

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COETUHEHUN

OcCHOBHOe co/Iep:KaHue

12

TeopeaneCKoe oﬁyqelme

10

DU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUI OTIENBbHBIX KJIACCOB (OCOOEHHOCTH
KJaccu(UKauyl ¥ HOMEHKJIATyphl BHYTPH KJIAacca; TOMOJIOTUYECKHH psia u obmas (opmyna;
u30MepHst; pu3nyeckue CBOMCTBa; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOJIyYEHUs]):

— TMpeAeTbHBbIE YIVIEBOAOPOJbl (aJKaHbl W LMKJIOAIKaHbl). ['OpeHHe MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHHMKOB TE€IUIa B IPOMBIIUIEHHOCTH M ObiTy. CBoMcTBAa NPUPOAHBIX
YTJIEBOJOPOAOB, HAXO0KICHHUE B IPUPOJIE U IPUMEHEHNE AJIKAHOB;

— HempeJeNbHble (IKeHbI, aIKUHBI U aJIKaJUEeHbl) U apoMaTU4YecKHe YTriIeBOoA0poabl. I'opeHue
AIETUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOT'O IIJIAMEHU ISl CBAPKU U PE3KH METAIIJIOB

— KHCJIOPOJICO/IEPIKAIIME COEAMHEHMs (CUPTBHI M (EHOJBbl, KapOOHOBBIE KHUCIOTHI U 3(PUPHI,
QIBJETUABl U KETOHBI, JKUpbI, YrieBojsl). [IpakTHueckoe NPUMEHEHUE STHICHIIMKOJIS,
rimnepuHa, ¢penona. [Ipumenenue gopmanbiernia, aneraibIeruja, yKCyCHOM KHCIOThl. Mbuia
KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT. MorolI1e CBOWCTBA MblIa

— a30Tco/epKalllue COEAMHEHHs (aMMHBI U aMUHOKHCIOTHI, OelkH). BricokoMoneKkynspHbIe
COCMHEHUs (CMHTETHYECKHE M OMOJOrMYecKH-aKTHBHbIE). MoHOMEp, MOIUMEp, CTPYKTYpHOE
3BeHO. [lonumepr3anns STHIIEHa KaKk OCHOBHOE HAIIPABJICHHUE €r0 UCIIOJIb30BaHUS.

I'eneTndeckas CBA3b MEXIY KJIACCAMHM OPTaHUYECKUX COECIUHEHUN

Jlaboparopnasi pabora

OK 07




JlaboparopHas padota “IIpeBpallieHuss OpraHMYECKUX BEIECTB IIPU HarpeBaHuu".

[TomyuyeHne STuiIEHa M HM3y4EHUE €ro CBOMCTB. MOIEIMpOBAaHUE MOJIEKYJ M XUMHYECKHX 2
IIPEBPAILICHNI Ha IpUMEpE 3TaHa, TUJICHA, alleTWICHA U J.
Tema 4.3. OCHOBHOe co/Iep:KaHue 6
WNnentudukanus Teopernueckoe o0yueHue 6
OpPTraHUYeCKUX BEUICCTB, | buooprannueckue coeauHeHus. llpumenenune m Ouonoruyeckas poyib yriaeBojoB. OKHcIeHHE
UX 3Ha4YCHUE U YIJIEBOAOB — HMCTOYHUK SHEPrHMM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMHUHOKHUCIIOT. 4
IpUMEHEHUE B ObITOBOM | [IpeBpaiienus OEIKOB NMUIIM B opranusMe. bBuonornyeckue (yHkuum Oenkos. Buomornueckue
¥ IPOU3BOJICTBCHHOM | yHKIMHU )UPOB. POJIb OpraHn4ecKoil XMMHHU B PEIICHHH MPOOJIeM MUIIEBON 6€30MacHOCTH OK 07
ACATENbHOCTH Y€JIOBEKA | Pojhb OpraHMYecKOd XMMHUH B PEIICHHH MPOOJeM IHEPreTHYECKOr 0e30MacHOCTH, B Pa3BHUTUHU
MEIUILUHBI, CO3/laHMM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHHMKOB SHEPruM (aJIbTepHATUBHBIC
UCTOYHUKU 3Hepruu). OmacHOCTb BO3JEHUCTBUS Ha KUBbIE OpraHU3Mbl OPraHMYECKUX BEILECTB 2
OTJENBHBIX KJIACCOB (YIJIEBOJOPO/bI, CIUPTHI, (DEHOJBI, XJIOPOPraHUYECKUE IPOU3BOJAHBIE,
aJIbJICTU/IbI U JIP.), CMBICJI [TOKA3aTeNsl NPEAEIIbHO TOMYCTUMOW KOHIEHTpalluu
KontpoabHnas pa6ora 3 | CTpykTypa U CBOMCTBA OpraHMYECKUX BELIECTB 2
Pa3pes S. Kunernueckue 1 TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NIPOTEKAHUA XUMHYECKHUX PeaKuui 4
TCxopocts xumuueckux | OCHOBHOE coiep:KaHHe 4
peakiuii. Teopernueckoe o0yueHue 2
XuMHUIECKOe CKOpOCTb peakIiM, €€ 3aBUCUMOCTh OT pPAa3JIMYHbIX (DAaKTOPOB: MPUPOABI pPEarupyromux
paBHOBecCHE BEIIECTB, KOHIIEHTpAllMM pEearupyrollnx BeHIeCTB, TEMIIEpaTypbl M IUIOLIAAM PEaKIIMOHHOU OK 07
noBepxHOCTH. TerioBble 3PEeKTh XUMHUECKUX peaklnil. DK30- U FIHIO0TEPMUUECKHE, PEaKIUH. 2
OO6patumocTth peakiuil. XMMHUECKOE PaBHOBECUE M €0 CMELICHHE IOJ JIEHCTBUEM pPa3INYHBIX
(bakTOpOB (KOHIIEHTPALMsl PEareHTOB WM MPOIYKTOB pPEaKLUH, JaBJI€HUE, TeMmIeparypa) A
CO3JJaHUs] ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XuMuyeckux npoueccon. [Ipunnun Jle [HlaTense
Pasnen 6. PacTBopsl 4
Tema 6.1. OcHOBHOE co/iepKaHue 2
[TonsTue o pactBopax | Teopernyeckoe 00yueHne 2
PactBopenne kak ¢Qusuko-xumuyeckuit mnporecc. PactBopbl. CrocoObl MNpPUTOTOBIECHUS
pactBopoB. PacTBopuMocTb. MaccoBasg n0is pacTBopeHHOro BemniectBa. (CMBICHI IOKa3aTels
IpPEeAEbHO JIOMYCTUMOW KOHIEHTPAlMM W €ro MCIHOJIb30BAaHUE B OILIEHKE JSKOJOTHYECKOU OK 07
0€30MaCHOCTH. 2

[TpaBuiia HKOJIOrMYECKH 11EI1€CO00Pa3HOTo MOBEJACHUS B OBITY U TPYAOBOM AESITETFHOCTH B LIEJSIX
COXPAHEHHUs CBOErO 3/10pPOBbsl U OKPYKAIOIIEH IPUPOJHON CpElbl; ONACHOCTb BO3ICHCTBUSA Ha
JKVBBIEC OPTraHU3MBI ONIPEJIETICHHBIX BEIIECTB.

10




Penienre npakTHKO-OPMEHTUPOBAHHBIX PACYETHBIX 3aJaHUM HA PACTBOPBI, HCIOJIb3YEMBIE B
OBITOBOM M IPOU3BOJICTBEHHOMN AESITEIbHOCTH YEJIOBEKA

IIpodeccrnoHabHO-0PHEHTHPOBAHHOE COJepKaHNe (COePKAaHUe MPUKJIATHOTO MOIYJIs1)

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKa 6
XuMmus B ObITY U OCHOBHOe co/Iep:KaHue 6
IIPOU3BOJCTBEHHON TeopeTnueckoe o0yuenue OK 07

ACATEIIPHOCTH Y€I0BEKa | HoBellne IOCTHKEHHs XUMUYECKOM HAyKH M XHUMHYECKOW TEeXHOJOruu. Ponbs Xumuu B
00ecreyeHnr YKOJIOTUUECKOM, SHEPreTHUECKOM U MUILEBOM 0€301acHOCTH, Pa3BUTHH MEIULIMHBIL. 6

[IpaBuna moucka M aHanM3a XMMUYECKOH MHPOPMALUHU U3 PA3IMYHBIX UCTOYHUKOB (HaydyHas W

yueOHO-Hay4YHasl JUTEepaTypa, CpeJICTBa MaccoBO nH(opMaIyu, cetb HTEepHET)

IIpomexxyTouHast aTTECTAIMS 1O TUCHUILINHE (324eT ¢ OLEHKOI)

Bcero 72
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3. YCJIOBUS PEAJIM3AIIAU ITPOTPAMMBI OBIIIEOBPA3OBATEJIbHOM
JAUCHUIIJINHBI
3.1. TpeGoBaHUSI K MUHUMAJBLHOMY MAaTEPUATIbHO-TEXHHYECKOMY 00ecredeHuI0

Jlisa peanu3anuu MpOrpaMMbl TUCHUIUIMHBI JTOJKHBI OBITH IMPEIyCMOTPEHBI CIEAYIOLINE
CICIMANIbHBIE TIOMEIICHHs: KaOWMHEeT 00meo0pa3oBaTeNbHBIX JTUCIHIUIAH, TOMEUICHUE IS
CaMOCTOSITEIbHON PabOThI (UNTaIBHBIN 3a1 Ne2).

Kabuner o00meo0pa3oBaTebHBIX JTUCHHUIUIMH - YyYeOHas ayauTopwsi JUIsl TMPOBEICHUS
JICKIMOHHBIX, MPAKTUYECKUX 3aHATHM, TPYNIOBBIX U HWHIUBUAYAIbHBIX KOHCYJIbTALUNA, TEKYIIETO
KOHTPOJIA U MIPOMEKYTOUHON aTTECTalluU

O6opynoBanue U MeOEINb: CTOJIBI U CTYJNbs 1711 OOYUYaIOLUXCSl 10 KOJIMYECTBY MOCATOYHBIX
MECT B ayJMUTOpUH, pabodee MECTO MpernoiaBaTens, yueoHas JoCKa.

B kauecTBe moMenieHuit 1jisi caMOCTOSATENbHON PaOOThI UCTIOIB3YETCS:

UwuranpHeid 3a1 No 2 - 9TO MOMENICHHE JJIsi CaMOCTOSITENILHOW paboOThl C MOCATOYHBIMU
MECTaMH Ha KOJIMYECTBO OOy4aloUIMxcs, aBTOMaTU3UPOBAHHBIE padouue MecTa JUis YHuTaTesel C
BBIXOJIOM B CeTh VMIHTEpHET WM 3JIEKTPOHHYIO MH(popManmnoHHYy0 oOpa3oBarenbhyio cpeny YIJITY,
mporpaMMHoe obecriedeHue o01ero HazHayeHus. TexHonorus 0ecrpoBOAHOM JIOKanbHOU ceth Wi-
Fi.

O0opynoBanne yue0HOro kadunera:

— HarJSIIHBIE TOCOOMsT (KOMIUIEKThI y4eOHBIX TaOJHIl, CTEHIOB, CXEM, ILUIAKaToB,
MOPTPETOB BBLAAIOIINXCS YIEHBIX U JP.);

— TUAAKTHUECKUE MaTepuaibl (3aJaHus A7 KOHTPOJIBHBIX paboT, IUIs pa3HBIX BHUIOB
OIICHOYHBIX CPEJCTB, IK3aMEHa U JIp.);

— TEXHUUYECKHUE cpeacTBa O0y4deHHs (TepCOHANBHBIM KOMIBIOTEP C JIMIEH3HOHHBIM
MPOrpaMMHBIM O0O€cliedYeHHEeM; MYJIbTUMEIUNHBIA TPOEKTOpP; WHTEPAaKTUBHAs 1OCKa, BBIXOJ B
JIOKAJIbHYIO CETh H JP.).

3.2. UudopmanuonHoe odecrieyenne o0yueHust

Jlnst peayiM3aniy  MporpaMMbl  00111e00pa30BaTEIbHON AUCITUIUIMHBI OMOIMOTEUHBIH (DOHIT
00pa3oBaTeNbHONM OpraHU3allMd HMMEET II€YaTHhIE W/MIM JIIEKTPOHHBIE 00pa30BaTENbHBIC |
UH(POPMAaLIMOHHBIE PECYPCHI, PEKOMEH/IyeMbIe JJIsl MCTIOJIb30BaHMs B 00pa30BaTEIbHOM IIpoliecce.

3.2.1 OcHOBHBIE YJIEKTPOHHbIE H3IAHUS

1. Jleonoma, I'. I'. Xumus : yueGHoe nocobue st CIIO / IT'. I'. JleoHoBa. — 2-¢ u31., cTep.
— Camnkrt-IlerepOypr : Jlanp, 2024. — 208 c. — ISBN 978-5-507-47750-0. — TeKcCT : 3MeKTPOHHBIN
// Jlamwb : snexTpoHHO-OMONMMoTeyHas cucrema. — URL: https://e.lanbook.com/book/414731 —
Pexxwm nocTtyna: st aBTOpHU3. TIOIH30BATENECH.

2. bnunos, JI. H. Xumus : YueOunuk ans CIIO / JI. H. baunos, U. JI. Tlepdunora, T. B.
CokonoBa. — 2-¢ u3n., crep. — Cankrt-IlerepOypr : Jlanp, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — Texct : snekTpoHHBIH // JlaHb : 37eKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/167183 — Pexxum moctyma: i aBTOPH3. MOJB30BATEIICH.

3. JlutBunona, T. H. OOmas n Heopranuueckas Xxumus : yauebHoe nocobdue mis CIIO / T. H.
JlutBunosa, M. I'. JIutBunoBa ; [lox obmeii pegakuueii T. H. JIutBunoBoit. — Cankrt-IlerepOypr :
Jlanp, 2022. — 212 c. — ISBN 978-5-8114-8667-0. — Tekcr : anekTpoHHbIH // JIaHb : 31€KTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/197492 — Pexum noctyna: st
aBTOPH3. MTOJIb30BATENEH.

3.2.2. IonoJHUTEIbHbIE HCTOYHUKH

4. Koo, M. U. Opranndeckas xumus : yue6Hoe nocodue ais CI1O / M. U. Knonos, O. B.
[Mepmuna. — 3-¢ m3n., crep. — Cankr-IlerepOypr : Jlanp, 2025. — 148 ¢. — ISBN 978-5-507-
50816-7. — Tekcrt : snekTpoHHbIH // JlaHb : 3JeKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/471665. — Pexxum moctyma: i aBTOPH3. MOJIb30BaATEIICH.

5. Ilpecc, U. A. Obmas xumus : yuebnoe nocobdue s CI1O / U. A. Tlpecc. — 2-e u3xa., crep.
— Cankr-Ilerepoypr : Jlamp, 2024. — 496 c. — ISBN 978-5-507-50399-5. — Tekcr :



https://e.lanbook.com/book/414731
https://e.lanbook.com/book/167183
https://e.lanbook.com/book/197492

AIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOINOTEYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/425045. — Pexxum mocTyma: i aBTOPH3. MOJIb30BaTEICH.

6. Illeronuxuna, H. A. O0mas xumus / H. A. llleronmuxuna, JI. B. MunaeBckas. — 2-¢ u31.,
crep. — Cankr-IlerepOypr : Jlanp, 2024. — 164 c¢. — ISBN 978-5-507-47385-4. — Tekcr :
AJIEKTPOHHBIN // Jlanb : ANEKTPOHHO-OMOIMOTEYHAS cucTeMma. — URL:
https://e.lanbook.com/book/366677. — Pexxum mocTyma: i aBTOPH3. MOJIb30BaTEICH.
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHON

TACIATITAHBI

KOHTpOJ'IB M OLCHKA paCKpBIBAIOTCA 4EPE3 AUCHUILIMHAPHBIC PE3YIbTAaThl, YCBOCHHEBIC 3HAHHUA

U TPUOOPETEHHBIC CTYJCHTaMH yMEHHs, HalpaBJCHHbIC dopmupoBaHue OOmMUX U
pohecCuOHABHBIX KOMIIETEHIIUH.
Oomasi/npodeccuonanbHast Pasnen/Tema Tun OLEHOTHBIX
KOMIIeTeHIH MeponpusTHil
OK 07. CopevictBoBath | P1: Temnr 1.1; 1.2. ®ponTankHas Oecena;
COXpaHEHHUIO OKpYyKawueh cpeasl, | P2: temsr 2.1; 2.2; [IpakTrueckue 3aHsATUS;
pecypcocOepexenuto, npumeHsats | P3: temsr 3.1; 3.2; 3.3. Ouenka BBITIOJTHCHUS
3HaHUsA 00 H3MeHeHHWHM KiuMmarta, | P4: temni 4.1; 4.2; 4.3. CaMOCTOSTEIIbHON PabOTHI;
IIPUHLIMIIBI 6epexxuBoro | PS5, P6, P7 YcTHBIN onpoc;
MIPOU3BO/ICTBA, 3¢ dexTrBHO ®dpoHTanpHas Oecena.
JEHCTBOBATh B 4Ype3BbIYalHBIX | P1: Tembr 1.2. [IpakTueckue padoThI
CUTyaIUAX P3: temn1 3.1; 3.2; 3.3. Kontposnbhbie paboThI
P4: Temnr 4.2; 4.3. I'pynnoseie IIPOEKTHI
P5, P7 NunuBuayanbHble  NPOEKTHI
@pOHTAIBHBIN ompoc
JlenoBast (posieBasi) urpa
P2: temnr1 2.2; KoncnekTsl CooOmieHus
P3: temnr1 3.3. [IpakTrueckue paboThI
P4: temn1 4.2; 4.3.
PS5, P6, P7
Po, P7 YcerHbii onpoc @poOHTANBHBIN

KOHTpOJb MHAuBUAYyanbHBIN
KOHTPOJIb AHanu3
myOIMYHOTO BBICTYILICHUS
[IpakTnueckue paboTh
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