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Pabouas nmporpamMMa AUCIUIUIMHBI «XUMUS» pa3paboTaHa:

1) Ha ocHOBe (hemepalbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPeIHEro
npodeccnoHanbHOrO 00pazoBanus 1o crnenuanbHocTH 20.02.05 Opranu3zanusi onepaTuBHOTO
(3KCTpPEHHOr0) pearupoBaHUS B YPE3BBIYANHBIX CUTyalMsX, YTBEP>KICHHOIO MPUKA30M
Munuctepctsa npocBenienus: Poccuiickoit @eaepannn ot 09.11.2023 1. Ne 842;

2) B COOTBETCTBHH C Y4COHBIM IIaHOM 110 crieranbHocTh 20.02.05 Opranusanms onepaTHBHOIO
(3KCTPEHHOr0) pearnpoBaHus B UpE3BbIUAHBIX CUTYALMSIX, YTBEPKIECHHBIM Y4eHbIM coBeToM KI'Y
23.12.2025 r., nporokod Ne 10, rox Hadana noarotoBku 2026.

Pazpaborana: Bapuomkuna 1.0 npernoiaBaTensb Kapeapbl XUMUU

YTBEPX/IEHO:

Ha 3acenannu kadenpsr TexnochepHoit 6e3omacHocTi
[Iporokon 3acenanus kadeapst Ne 5 ot 15.12.2025 1.
3aBenyronuii kageapoit TexHochepHoi 0e30MacHOCTH
Jlyctrapren Tarbsana FOpreBHa, K.T.H., IOIIEHT



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOM JUCHUILIUHBI «XUMUS»

1.1. Mecro aMCHMILIMHBI B  CTPYKType OCHOBHOWH mpodeccHoHATbHOM

00pa3oBaTeIbHOI MPOrpaMMbl

OOmeobpa3zoBarenbHas AUCHUIUIMHA «XHUMHUSD» U3ydaeTcs Ha 0a30BOM YpOBHE B
001eo0pa3oBaTeIbHOM UKJIE Y4eOHOT0 IJIaHa OCHOBHOW NPO(eCcCHOHATBHON 00pa3oBaTeIbHOM
nporpamMmbl  cnenpanbHOocTH:  20.02.05 Opranu3anusi  onepaTuBHOIO (IKCTPEHHOIO)
pearupoBaHusi B Ype3BbIYANHHBIX CUTYAIUSIX.

TpynoeMKoCTh JUCHMIUIMHBI «XHMHsA» Ha 0a30BOM YpPOBHE COCTaBjseT /2 4daca.
JucuuninHa uzydaercs B 1 u 2 cemecrtpax.

Buj yueOHoii padoTbl O0bem B yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMBbI 72

JAUCHUTIMHBI 1 cemecTp 2 cemecTp

1 cemectp 36 36
Teopernueckoe o0ydUeHHE 18 -
[TpakTHueckue 3aHATUS 18 34
IIpome:xyTouHasi aTTeCcTALMA 3ader ¢ ouenkoii| 3ayer ¢ oLeHKOI

1.2. He.]'ll/l U IIJIAHUPYEMBIE PE3YJIbTATBI OCBOCHUSA NUCHHUIIIMHBI

1.2.1. lHeau v 3a1a9u AUCHUTLINHBI

Ieap TUCHUILIAHBI:

@opMHUpPOBaHUE Yy CTYACHTOB NPEICTABICHUS O XMMHMUYECKON COCTABIIAIOIIEH €CTECTBEHHO—
Hay4YHOU KapTHUHBI MUPA, XUMUUECKUX 3HAHUHN JIJIS UACHTU(UKAIIMN OMACHBIX XUMUYECKHUX BEIIECTB U
(hakTOpOB, OLIEHKH PUCKOB MpHU 4pe3BblyaiiHbIX cuTyanusx (UC) XxuMuyeckoro xapakrepa, MpUHSATHUS
00OCHOBAaHHBIX pemIeHUH M 3(PQPEKTUBHBIX [EHCTBUM, HANpPABIEHHBIX Ha 3alllUTy HaceJIeHUs u
OKpYKaroIlEe Cpebl.

3agayu AMCHUIINHBI:

1) chopMupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHs XUMHYECKUX MPOLECCOB U
SBJICHUM B OKpYJKAKOIIEW cpeae, LEeJOCTHOM HAay4yHOM KapTHUHBI MHpA, B3aMMOCBS3H H
B3alMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh yMEHHS COCTaBJIATH (HOPMYJIbI HEOPraHHMUYECKHX W OPraHMYECKHUX BEIECTB,
ypaBHEHUS XHUMHUYECKHX pEaKIHid, OOBSCHATh HMX CMBICI, HUHTEPIPETUPOBATH PE3YyIbTaThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh MpEACTaBICHHS O MNPOBEJCHUM  MPOCTCHIINX  XUMHUYSCKHX
HKCHEPUMEHTAIbHBIX HCCIEIOBAaHUNA C COOJIOZEHHEM TMpaBMil 0e30MacHOro OOpalleHus ¢
BElIECTBaMU U J1a00paTOPHBIM 000PYI0BaHHUEM;

4) pa3BUTh YMECHHS HCIIOJIB30BaTh HH(POPMAIIMIO XUMHUECKOTO XapakTepa U3 pa3iuyHbIX
HMCTOYHUKOB;

5) cdopmupoBaTh yMEHHUS TPOTHO3UPOBATH ITOCIEACTBHS CBOCH MNPO(eCCHOHATBHON
JEeSTeIbHOCTH U XMMHUYECKUX IMPOLECCOB B YCIOBHUSIX YPE3BBIYAMHBIX CUTyallUil Ui KU3HU U
37I0POBbS JIIOJICH, OKPYKAIOLIEH cpeabl 1 0OBEKTOB SKOHOMHKH;

6) cdopMupoBaTh YMEHHUS MPOrHO3UPOBATH PA3BUTUE U OI[CHUBATDH MOCIICACTBHSI
Ype3BBIYANHBIX CUTYAIIHM, CBI3aHHBIX C BEHIOpPOCAMH aBapUITHO XMMHUYECKU OTTACHBIX BEIIECTB
(AXOB), mo>xapamMu 1 B3pbIBaMH;

7) BOCIUTATh TOTOBHOCTH K 3()(HEKTHBHBIM M MPOPECCHOHANBHBIM JICHCTBUSIM B
YCIIOBUSIX YPE3BbIYANHBIX CUTYAIIU XUMHUUECKON TPUPOIBI.



1.2.2. IlnaHupyemMble pe3y/bTaThbl 0CBOEHHS 00111e00pa30BaTeIbHOM THCIMIIIMHBI

IlnannpyemMsble pe3y/ibTaThl OCBOCHUS AUCHHILINHBI
OK 07. CopeiicTBOBaTh COXPAaHEHUIO OKPY)KAIOLIEH Cpellbl, pecypcocOepeKeHNI0, TPUMEHATh 3HaHUS 00 M3MEHEHHH KJIMMaTa, MPHHIUIBI OepeKIMBOTO
Mpon3BOACTBA, 3)(HEKTUBHO JIEHCTBOBATH B UPE3BBIYAHHBIX CUTYALIUSIX.

Oo0nue JAucuMmiimHapHbIe
B yacT TPY10BOI0 BOCIIMTAHUS: — YMETb UCIO0JIb30BaTh HAMMEHOBAHUS XUMUYECKUX
— TOTOBHOCTB K TPYly, OCO3HAHME LICHHOCTH MaCTEPCTBA, COCIMHEHUH MEXIYHApPOIHOIO COX03a TEOPETUIECKON U
Tpynoooue; IIPUKJIAHOM XUMHUH U TPUBUAJIBHBIE HA3BAHUS BaKHEHIINX
— TOTOBHOCTB K aKTUBHOH JESTEIBHOCTH TEXHOIOIMYECKON BEIIECTB (ITHJICH, alleTHJICH, TIIUIepUH, (PEeHOT,
U COLIMAJIbHON HAINPaBJIEHHOCTH, CIOCOOHOCTh dbopmanbaerus, yKkcycHas KUCiI0Ta, IIUIUH, yrapHbli a3,
HHULUHUPOBATH, INIAHUPOBATL U CAMOCTOATCIILHO yFJIGKPICJII:Iﬁ ra3, aMMHuakK, raiicHas Uu3B€CTh, HECralcHas
BBITNOJIHATH TAKYIO JIEATEIbHOCTD; U3BECTh, MUTHEBASI COJIA U JPYTUX), COCTABIATH (POPMYJIbI
— MHTEPEC K Pa3ITUIHBIM cepaM npohecCHOHATEHON HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, YPAaBHEHUS
JESITEIbHOCTH, XMUMUYECKHUX peaKkluil, 00BSCHATh UX CMBICI,
Osgi1aieHHe YHMBEPCAJIBLHBIMH Y4eOHBIMH IIOATBEPKIAaTh XapAKTEPHbIE XUMUYECKHE CBOMCTBA
MO3HABATEJIbHBIMH NeHCTBUSIMH: BEILECTB COOTBETCTBYIOLIMMHU DKCIIEPUMEHTAMU U
a) 0azoBble JIOTHYEeCKHUe JAeiiCTBUS! 3alUCSMU YPAaBHEHUN XUMUYECKUX PEaKLIN;
— CaMOCTOSITEIbHO (POPMYIMPOBATH M AKTyaIU3UPOBATh — YMETb yCTaHABIUBATh IPUHAUIEKHOCTD N3YUYEHHBIX
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE; HEOPraHWYECKNX U OPraHUYECKHUX BEIIECTB K
— YCTaHaBJIMBaTh CYLIECTBEHHbIN NPU3HAK WJIK OCHOBAHHUS OIPEEIIEHHBIM KJIaccaM U IpyIIaM COSAUHEHUH,
JUIsL CpaBHEHU S, Ki1accu(uKaluu ¥ 0000IIeHus; XapaKTEepU30BaTh UX COCTAB U BaKHEHIINE CBOWCTBA;
— ONPEIENATh LEIU ACATEIBHOCTH, 3a/1aBaTh [IapaMeTpel U ONPEAEIATh BUbl XUMUUECKUX CBSI3€H (KOBAJICHTHAS,
KPUTCPUH UX JOCTHIKCHUA, HOHHAas1, METAJIJIMYECKAasd, BOI[OpO)IHaSI), THIIBI
— BBISIBJIATH 3aKOHOMEPHOCTH M IPOTUBOPEYNS B KPUCTANIMYECKUX PEIIETOK BELIECTB; KIacCU(PUIUPOBATH
paccMaTpruBaACMBIX ABJICHUAX, XUMHUYCCKUEC pCaKIINU,
—BHOCUTB KOPPEKTUBBI B EATEIBHOCTD, OLICHUBATh — cpopMHpOBaATh MPEACTABIECHUS: O XUMHUECKOM
COOTBETCTBHUE PE3YyJIbTATOB LEJSAM, OLIEHUBATH PUCKH COCTAaBJISIIOIIEN €CTECTBEHHO-HAy4YHOW KapTUHBI MUDa,

pomu

MIOCJIE/ICTBUM JI€ATENBHOCTH; XUMUH B IO3HAHUU SIBJIEHUI NPUPOABI, B GOPMUPOBAHUN
— pa3BUBaTh KPEATUBHOE MBILIUIEHUE ITPU PELLIEHUH MBILUIEHUS U KYJIBTYPBI IUYHOCTH, €€ (PyHKIIMOHAIBHON
’KU3HEHHBIX Tpo0IeM IrPaMOTHOCTH, HEOOXOIUMOM JIJIsl peleHHs] TPaKTHYECKUX
0) 0a3oBbIe HCCIEI0BATEIbCKHE JCHCTBHS: 3aJ1a4 ¥ 9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHUS K
— BJIQJIETh HaBBbIKAMU y4eOHO-UCCIIEI0BATEIbCKON 1 CBOEMY 3JI0POBBIO U IIPUPOJIHOM cpere;
IIPOCKTHOM IEATEIBHOCTH, HABBIKAMU pa3pEILCHUs — YMETh NIPOBOJIUThH PACUEThl IO XUMUYECKUM (OopMyTaMu




npooiem;

— BBIABJIATH IPUYUHHO-CIICACTBCHHBIC CBA3U U
aKTyaJM3UpOBaTh 337249y, BBIIBUTATh THIIOTE3Y €€
pCeICHUSA, HAXOAUTH apTYMCHTBI JJI1 JOKA3aTCIILCTBA CBOUX
YTBEPXKIICHHIA, 3371aBaTh TTApAMETPhl K KPUTCPUU PEILICHIS,
— aHAJIM3UPOBATH NNOJYUYCHHBIC B XOAC PCIICHUA 3a/1a4n
pe3yJIbTaThl, KPUTUYECCKH OIICHUBATh UX JIOCTOBEPHOCTD,
MMPOrHO3UPOBATH UBMCHCHHUEC B HOBBIX YCJIIOBHUAX,

— YMETh NIEPEHOCUTH 3HAHHS B TTO3HABATEIBHYIO

Y MIPAKTUYECKYIO 00JIACTH JKU3HEICSTEIIbHOCTH;

— YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX
obacreit;

— BBIJIBUTaTh HOBBIC HJICH, ITPEIaraTh OPUTUHAIBHBIC
MOJIXOJIbI ¥ PELICHUS;

— CIIOCOOHOCTh UX UCIOJIb30BaHUs B TIO3HABATEIILHOW U
COLIMAJIBHON ITPAKTHUKE

YpaBHEHHUSIM XUMUYECKHUX PEAKIUi ¢ UCTIOIb30BaHHEM (DPU3NYECKUX BEITUYNH,
XapaKTepU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBL: MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA; MCII0JIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAHUS JUTS IPUHATHUS PEIICHU B KOHKPETHBIX KU3HEHHBIX
CUTYaLUsIX, CBSI3aHHBIX C

BEIECTBAMHU U UX NPUMeHeHHeM (aHaIM3 COCTaBa JbIMA, OLEHKA TOKCHYHOCTH
IIPOAYKTOB FOPEHUS U JIp.)

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHMA:

— c(hopMHUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
IIPAKTUKH, OCHOBAaHHOI'O Ha IUAJIOTe KYJIbTYP,
CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOErO MECTA B
MOJIUKYJIBTYPHOM MHPE;

— COBEPILIECHCTBOBAHUE SA3BIKOBOW M YNTATEIBCKON
KYJbTYpPBI KaK CPEICTBA B3aUMOJECHCTBUS MEKIY JTHOAbMU
Y TIO3HAHUSI MUPA;

— OCO3HaHUE [IEHHOCTH HAY4YHOM AESTEIbHOCTH,
TOTOBHOCTb OCYLIECTBJIATH IPOEKTHYIO U
HCCJIEI0BATEIBCKYIO AESITENIEHOCTh MHIMBUYaJIbHO U B
rpymnIe;

OsiajieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMU 1efiCTBUAMM:

B) padorta ¢ nndgopmanuei:

— BJIQICTh HaBBIKAMU MOIY4YEHUSI HHPOPMALIUH U3
VICTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIBHO

— YMETb IUIAHUPOBATh XUMHUYECKHUM IKCIIEPUMEHT

(mpeBpallieHus: OpraHMYECKUX BEIIECTB MIPHU HAIPEeBaHUHU, MOJIYUYEHHE STUJICHA U
W3y4YEHUE E€r0 CBOMCTB,

Ka4eCTBEHHbBIE PEAKLIMU Ha albJETUIbl, KpaxMmal,

YKCYCHYIO KHCJIOTY; JICHAaTypaIusi OCJIKOB IIPU HarpeBaHUH, I[BETHBIE PEAKITUU
OENKOB; COCTABIAThH PEAKIIMH HOHHOTO

oOMeHa, OIpeneNsaTh Cpeay BOAHBIX PaCTBOPOB,

KaueCTBEHHBIE PEeaKINH Ha Cynb(dat-, KapOOHAT- U XJIOPHUA- AaHUOHBI, Ha KaTHOH
aMMOHHMS; pEIIaTh SKCIIEPUMEHTAIbHBIE 3a/1a4M MO TeMaM «MeTamibsh u
«HeMeTanne») B COOTBETCTBUH C MPaBUIIAMU TEXHUKH 0€30MaCHOCTH MpU
oOpallleHnH C BEeIIeCTBaMU U JIabopaTOPHBIM 000PYAOBAHUEM; MTPEICTABISATh
pe3yNIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hOpMe 3aliCH ypaBHEHU I
COOTBETCTBYIONIUX PEAKINI ¥ (OPMYITHUPOBATH BHIBOBI HA OCHOBE ITHX
pe3yJIbTaToOB;

— YMETh aHATM3UPOBATH XUMHYECKYIO HH(OPMAIIHIO,

MOJTy4aeMYI0 U3 Pa3HBIX HICTOUYHUKOB (CPEICTB MAaCCOBOM




OCYILECTBIIATh IOUCK, aHAJIN3, CUCTEMATU3ALUI0 U
UHTEpHpeTannio HHPOPMALIUU PA3TUYHBIX BHIOB U (OPM
Hpe/ICTaBICHNUS;

— CO3/71aBaTh TEKCTHI B pa3IMYHBIX (hopMaTax C yueToM
Ha3zHaueHUs! UHQOPMAIMK U 1IeJIeBON ayJUTOPUH, BEIOUpast
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3yaJIH3aIUH;

— OLIEHMBATh JOCTOBEPHOCTD, JIESTUTUMHOCTh MH(OpMaIH, ee
COOTBETCTBHUE MPABOBBIM U MOPAIbHO—3TUUYECKUM

HOpMawm;

— HCIIOJIb30BAaTh CPECTBA NH(OPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B pEeLIEHUN

KOTHUTHBHBIX, KOMMYHHUKaTUBHBIX U OPraHU3alMOHHBIX 33]1a4 C
co0Outro/iIeHreM TpeOOBaHUI SPrOHOMMKH, TEXHUKU 0€30IacHOCTH,
THTUEHBI, pECypCcOoCcOepexeHNs, TPABOBBIX U ITUYECKUX HOPM,
HOPM HH(}OPMAIIMOHHOM 0€30MacCHOCTH;

— BJIaJIETh HaBbIKaMH PaclO3HABAaHUS U 3allUThI

uH(popMalnu, HTHPOPMAIIMOHHON 0€30I1aCHOCTH JINYHOCTH

uHpopmanuu, cetb IHTEpHET U Apyrue);

— BJIaICTb OCHOBHBIMU METOJJaMH HAYYHOI'O0 IMO3HAHHA BCIICCTB U
XMUMHUYECKHX SIBIEHUH (HaOIr01eHue, N3MEpEHNE, IKCIIEPUMEHT,
MOJICJIMPOBAHUE);

— YMETb [IPOBOJIUTH PacUeThl 10 XUMUYECKUM (POPMYJIaM U ypaBHEHUSIM
XUMHNYCCKUX peaKuHﬁ C HUCIIOJIb30BaHUEM (1)I/I3I/I‘-I€CKI/IX BCJIMYHH,
XapaKTepU3YIOIIKX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl,
o0beMa (HOpMallbHbIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMUUECKUE 3HAHUS JJIS IPUHATHS PELICHUN B
KOHKPCTHBIX KU3HCHHBIX CUTyallsaX, CBA3aHHBIX C

BEILIECTBAMU U UX IPUMEHEHUEM

— TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSTEITFHOCTH U
CaMOONPE/IEIECHUIO;

— OBJIaJICHHE HABBIKAMHU y4eOHO-MCCIIE0BATEIBCKOM, IPOSKTHOM
U COLIMATbHON AESITeNbHOCTH;

OgiiajieHHe YHUBEPCAJbHBIMA KOMMYHHKATHBHBIMH
AEeHCTBUSAMMU:

0) coBMecTHas 1eSITeJIbHOCTD!

— IIOHUMATh U UCIOI30BaTh MPEUMYIIECTBA KOMAHTHOU U
WHAUBUAYaIbHON paboThI;

— IPUHUAMATH TEJI COBMECTHOM JEATENbHOCTH,

OpPTaHW30BBIBATH U KOOPJIHHHUPOBATH JICHCTBUS TIO €€
JTOCTHIKEHUIO: COCTABISTh TUIaH ACHCTBHIA, paclpeiesiTh POJIU C
y4eTOM MHEHHI YYaCTHUKOB O0CYXKIAaTh PE3yJIbTaThl COBMECTHOM
paboTHI;

— KOOPJAWHHUPOBATH U BBITIOJIHATE pa0OTy B YCIOBHSIX

peabHOTO, BUPTYAIbHOTO B KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBU,

—yMeTh MJIAHUPOBATh XUMHUECKUI SKCIEPUMEHT

(mpeBpalleHusl OpraHMYeCcKUX BEIIECTB MPU HATPEBAaHUM, MOTyUYEeHUE
STWJICHA U U3YUYEHUE €r0 CBOMCTB,

Ka4eCTBEHHBIE PEaKIMK Ha allbJAETH/Ibl, Kpaxmal,

YKCYCHYIO KHCIIOTY; IeHaTypalusi OeJIKOB IPU HarpeBaHUH, 1IBETHbHIE
peakuuu 6EJIKOB; COCTABIATh PEAKIIMA HOHHOTO

oOMeHa, OnpeseNsITh Cpeay BOJHBIX PACTBOPOB,

KayeCTBEHHbIE pPEaKIM Ha CyJb(ar-, KapOOHAT- U XJIOpU- aHUOHBI, HA
KaTHOH aMMOHHUSI; pelIaTh SKCIIEPUMEHTAIFHBIE 3a/1a4H TT0 TEMaM
«Metannb» 1 «Hemetannbsl») B COOTBETCTBUH C IPABUIAMU TEXHUKU
0€30MMacHOCTH NP OOpaleHUH C BEUIeCTBaMU U J1a00paTOPHBIM
000pyI0BaHUEM; NIPECTABIATH

pe3yIbTaThl XUMHYECKOTO IKCIIEPIMEHTA B (popMe 3anmicH ypaBHEHHN
COOTBETCTBYIOIIUX peakluuil 1 GOpMyIupoBaTh BBIBOABI HA OCHOBE ITHX
pe3yJIbTaToB.




— OCYHICCTBJIATH HO3UTUBHOC CTPATCTUYCCKOC
MOBCACHHUC B PA3JIMYHBIX CUTyallUAX, ITPOSABJIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM
OgyaieHUe YHHUBEPCAJIbLHBIMH PEryJsiTHBHBIMU
JeHCTBUSIMM:

') IpUHSATHE ce0sl U IPYTUX JIKOIeii:

— IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHUX
JIOJIeH TIPU aHAJIU3€ PE3yJIbTaTOB JAEATEIbHOCTH;

— IpU3HABaTh CBOE MIPABO U MPABO JAPYTUX

JIFOJICH Ha OIITHOKH;

— pa3BUBaTh CIOCOOHOCTH IIOHUMATh MHP C
MO3UIIMH JIPYTOTO YEJIOBEKa;

B 00.1acTH 3K0710rH4€CKOr0 BOCIIMTAHUSA

— c(OpPMUPOBAHHOCTH IKOJIOTHIECKON

KyJbTYpPbl, IOHUMAaHHUE BIUSAHUS COLIMATIBHO-
HYKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSTHUE
IIPUPOJHON U COLMATIBHOMN

Cpefibl, 0CO3HaHUE II100aJIBHOI0 XapaKkTepa
HKOJIOTUYECKUX TTPOOIIEM;

— IUIAaHUPOBAHME U OCYILECTBIECHUE ICHCTBUN B
OKPYXAaIOIIIEeH Cpe/ie Ha OCHOBE 3HAHUS LIEJIeH
YCTOWUYMBOI'O Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE IEHCTBHM, IPUHOCIIINX BPE.
OKpYXaroIlIeH Cpeae;

— YMEHHE IPOrHO3UPOBaTh HEOIArONpUsSTHbIE
JKOJIOTUYECKUE MOCIIEACTBUS IIPEAIPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPAILATh UX;

— pacUIMpEHNUE OIbITa IEATENBHOCTH
HKOJIOTUYECKON HAIIPABIEHHOCTH;

— OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEIOBATENILCKOW, POEKTHON U COLMAJIbHOM
JeATEIbHOCTH.

- cOpMHUPOBATh NIPEJCTABICHUS: O XUMUYECKON COCTABIIAIOLIEH €CTeCTBEHHO-
Hay4HOM KapTHUHBI MUpA, POJIU XUMHUU B IO3HAHUHU SBJIEHUHN NPUPO/IBL, B
(hOopMHUPOBAHNUY MBIIUICHHUS U KYJIBTYPBI INYHOCTH, €€ (PYHKIIMOHATIBHON
IPaMOTHOCTH, HEOOXOAUMOM ISl PELIeHUs] IPAaKTUYECKUX 3a/1a4 U 3KOJIOTHYECKH
00OCHOBAHHOI'0 OTHOIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOAHOM Cpeae;

- YMETb COOJIIOJaTh MIPAaBUiIa SKOJOTMYECKHU 11e1€CO00PAa3HOT0 MOBEACHNUS B OBITY U
TPYAOBOU ACSATEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 37J0POBbS M OKPYIKAOLIEN
MPUPOJHOM Cpeibl; yUUTHIBATH ONACHOCTh BO3AECHCTBUS Ha )KUBbIE OPIraHU3MBbI
OIIPEAEIEHHBIX BEIIECTB, IOHUMAsl CMBICII TIOKA3aTes IPEAEIbHON JOITyCTUMOMN
KOHLIEHTPALINH;

- 3HaTh INepevyeHb U cBoWcTBa OCHOBHBIX AXOB (aBapuilHO XMMHUYECKH OIACHBIX

BEIIECTB), UCTIOJIb3YEMBIX Ha 00BEKTaX SKOHOMHUKHU PETHOHA;

- YMETh Ha OCHOBE CBOMCTB BEILECTB MPOTHO3UPOBATh 30HbI XUMHUYECKOT'0 3apaskeHus

M BO3MOXKHBIE TIOCIIEACTBHSI aBapUH, PA3bIACHATH IPABHJIA IOBEICHUS HACEIEHUS IIPU

ABapHsIX HA XUMUYECKU OMACHBIX 00BbEKTaX;

- BJIaJICTh METOJIaMH OLICHKH BIMSHUS XUMHUUECKHUX (DAKTOPOB Ha OKPY>KAIOLIYIO CPEy

B ycinoBusx YC.




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIIUILIMHBI «XUMMUS»

2.1. TemaTu4yecKHii JIAH U coJiePKaHUE THCITUTITHHBI

B pesynbrate 0OCBOCHUS TUCIMITLIMHBI 00YYaIONIHIACS JOJDKEH OCBOMTH KOMIIETEHIHIO:
OK 07. CopnelicTBOBaTh COXPAHECHUIO OKPYKAIOIIEH CPEJbl, peCypcocOepeKeHUI0, MPUMCHSITh 3HAHUSI 00 M3MEHCHHH KJIMMAaTa, TIPUHIIUITBI
OepeKITMBOTO MPOU3BOJICTBA, 3(P(PEKTUBHO IEHCTBOBATh B YPE3BBIUANHBIX CUTYAIUSIX.

KJIaCCOB.
HpaKTHqGCKI/Ie 3aJaHus Ha yCTaHOB.]'IeHI/Ie CBsSI3U MC)K)Iy CTpOGHI/IeM ATOMOB XUMHUYCCKHUX
JJICMCHTOB H HepI/IOIII/I‘-ICCKI/IM N3MCHCHUEM CBOfICTB XUMHUUYCCKUX DJDJIEMCHTOB U HUX
COCAMHEHHI B COOTBETCTBUU C MOJ0XKEeHUEM [leproandeckoi cucTeMsl.

HaumeHnoBanue O0bem | @opmupyembie
Coaep:xanue yueOHOro MaTepraia U NpaKTHYecKHe 3aHATHS
pa3iesioB U TeM 4acoB KOMIIeTeH M
1 2 3 4
OcHoBHOE coepxkaHme 72
Pa3znen 1. OcHOBBI CTPOEHHS BelllecTBA 6
Temal.l. OCHOBHOE COJlep/KaHHe 4 OK 07
CrpoeHue aToMOB
I — Teopernyeckoe o0yuyenue 2
MEHTOB H . .
ICMCHTO CoBpeMeHHast MOJienb CTpoeHus aroMa. CUMBOJMYECKUN SI3bIK XUMUU. XUMUYECKUN DJIEMEHT.
npupoaa
pupoia - DnexktponHas KoHpurypanus aroma. Knaccupukanus XAMHYECKHX 3JIEMEHTOB (s-, p-,d-
XUMHUYECKOU CBSI3U .
AJIeMEHTHI). BajieHTHbIE 2NIeKTPOHBI. BalleHTHOCT. DJIeKTpOHHAS MPUPOIa XUMHUYECKOM 2
CBSI3U. DIIEKTPOOTPHIIATEIBHOCTh. BUIbI XMMUYECKOU CBSI3U (KOBaJCHTHAs!, NOHHAS,
MeTaJuTHdecKasi, BOJOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHMs
IIpakTuyeckue 3aHATUSA 2
Pemrenue 3aganuii Ha UCHOJIL30BAHUE XUMUYECKON CUMBOJIMKYA W Ha3BaHUN COESIMHEHUH I10
HOMEHKJIATYPE MEXAYHApPOJHOTO COK03a TEOPETHMUECKOM W TPUKIATHOW XUMHH H
TPUBHAIILHBIX HA3BaHUM I COCTABIICHUSI XUMUUYECKUX POPMYIT IBYX aTOMHBIX COEIUHEHHIA
(OKCHIIOB, CYJTB(UIOB, TUIPHUJIOB | T.I1.) U APYTUX HEOPTAaHUICCKUX COCTUHECHUIN OTICTBHBIX 9

10



Temal.2.
[Tepuonnueckuit
3aKOH U Tadymia
J.11.MenneneeBa

OcHoBHoOe coaepkanue

IpakTnyeckune 3aHATUS

[Tepuonuueckas cuctema xumudeckux 3neMeHToB .M. MenneneeBa. ®u3ndeckuil CMbICI

OK 07
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ITepuoanueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHUX AJIIEMEHTOB, 00pa3yeMbIX UMH IIPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJI0KEHUEM XMMHUYECKOro 3jieMeHTa B [lepuoanueckoit cucreme. MupoBO33peHUECKOE U
HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menaeneesa. [Ipornossr JI.11. Meneneena.
OTKpBITHE HOBBIX XUMUYECKUX IJIEMEHTOB.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA XapaKTEepU3aIUI0
XHMHYECKHX DJIEMEHTOB «MeTaumndeckue / HeMeTaLInYeCKUue CBOMCTBA,
3JIEKTPOOTPHUIIATEIBHOCTh XMMUUYECKUX JIEMEHTOB B COOTBETCTBUM C X DJIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME XUMHYECKUX 3eMeHTOB J[. M.
Menneneesay

Paznen 2. Xumuyeckue peakuuu

10

Tema 2.1.Tumsl
XUMHUYECKUX
peakiui

OcHoBHOE coepkanmne

Teoperuueckoe o0yuenune

Knaccmbnxaum[ U TUIIbI XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTHEM HCOPraHU4CCKUX BCHICCTB.
CocraBreHue ypaBHEHUN PeaKiuii COeMHEHUs, Pa3I0KEHUS, 3aMEIICHHs, OOMEHa, BT. Y.
peakiuii rOpeHHsl, OKMUCIEHUSI—BOCCTAHOBIICHUS.

YPaBHeHI/ISI OKHCIICHUA—BOCCTAHOBJICHU . CTGHGHL OKHUCJICHUA. OKI/ICJ'II/ITGJ'II) 158
BOCCTaHOBUTENb. COCTaBICHUE U YPABHUBAHUE OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEAKIINMA
METO/IOM 3JIEKTPOHHOTO OanaHca. OKUCIUTETbHO—BOCCTAHOBUTEILHBIE PEAKIIUU B TIPUPO/IE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB

IIpakTuyeckue 3aHATUSA

KommuecTBeHHBIe OTHOIIEHHA B XUMHH. OCHOBHBIE KOJHMYECTBEHHBIE 3aKOHBI B XHUMHH H
pacyeThl MO ypaBHEHHUSIM XUMHUECKUX peakiuii. Moib Kak eIuHMIIa KOJIWYEeCTBA BEIIECTBA.
MonsipHast Macca. 3aKOHBI COXpaHEHUS! MacChl U SDHEpruH. 3akoH ABoraapo. MomnspHblil 00beM
ra3oB. OTHOCHUTENbHAS MJIOTHOCTh ra30B. PacyeTsl 1Mo ypaBHEHUSM XUMHUECKUX pEaKluil ¢
HCITOJTh30BAaHUEM MAacChl, 00beMa (HOpMabHbIE YCIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA

OK 07

Tema?2.2.

OcHOBHOE coepxaHue

OK 07
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Onekrponutryueckas | TeopeTuueckoe o0yueHue 2 OK 07
JUccoLuanus u -
JOHHELL 06MEH Teopus 37€KTpOIUTHYECKON AUCCOLHALIH. Honbl. DIEKTPONUTHI, HEIIEKTPOIUTHI. Peakiumn
noHHoro oomena. CocraBiieHrue peakuuii HOHHOTO 0OMeHa IMyTEM COCTABJICHUS MX MOJHBIX U 5
COKpAILLEHHBIX HOHHBIX ypaBHEHUH. KHCI0THO—OCHOBHBIE peakluu. 3alaHusl Ha COCTaBJICHUE
MOHHBIX peaKIMil
IIpakTuyeckue 3aHATUS 2
Krnaccudukanus XuMHUECKUX peakiuii (TI0 COCTaBy M KOJUYECTBY UCXOMHBIX U
oOpa3yromuxcs BeniecTs). [Ipu3Haku XMUMHUUECKUX peakluid. 3a/laHusl Ha COCTaBJICHUE 2
MOHHBIX PEaKIuil
KontpouabHnasn
CtpoeHue BellecTBa U XUMHUECKHUE PEAKIIUN 2
padora 1
Pa3nen 3. CTpoeHue U CBOHCTBAa HEOPraHUYECKUX BeEIlIeCTB 12
Tema 3.1. OcHoBHOE coaepxanne 4 OK 07
Knaccudukanmus,
HOMEHKIIaTypa 1 Teopernyeckoe o0yuenne 2
CTpOEHHUE .
[Tpenmet Heopranndeckoit xumun. Kinaccudukanus Heopranuueckux Bemiects. [IpocTeie u
HEOPraHUYeCcKuX
p Cl0XkHbIE BemecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCU/IbI, THIPOKCH/IbI, KHUCIIOTHI,
BEILIECTB
B conu). B3auMocCBsI3b HEOPraHMUYECKUX BEIIECTB. ATpEraTHble COCTOSIHUS BEIIECTBRA.
Kpucrannnueckue n amop¢Hbie BemecTBa. TUIbI KPUCTANIMYECKUX PEIIETOK (aTOMHas, 2
MOJIEKYJIsIpHAsl, MOHHAS, METAJUTHYECKas ). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKOM perIeTK. 3aBUCUMOCTh XMMHUECKON aKTUBHOCTH BELIECTB OT BUAA
XUMHUYECKON CBSI3M U TUMA KPUCTALTNYECKOU pemeTku. [IprunHb MHOTOOOpa3us BEIIECTB
IIpakTHyeckne 3aHATHS 2
Homenknarypa HeopraHmuecKrx BEIIEeCTB: Ha3BaHHME BEIECTBA UCXO/IS U3 UX XUMUYECKOM
(GbOpMyIIbI U COCTABICHHE XUMUYECKON (POPMYIIBI HCXO/IS U3 HAa3BaHMsI BEIIECTBA 110 2

mexayHapoanoi (MIOITAK) wiu TpuBHanbHOM HOMEHKIIATYpeE.
Pemrenne npakTuueckux 3aJaHuii Mo Kiaccu(UKaui, HOMEHKIIATYPe U XUMUYECKUM
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dopMyaM HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (yrapHbIH ras, YIJeKHCIbIA Tas,
aMMHUaK, ramieHas W3BeCTb, HeTalleHash W3BECTh, NUTHhEBAs COJa W APYTHX): Ha3blBaTh U
COCTaBJIATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACIATh IPHUHAICKHOCTD K KJIaccy.
Hcrounnku xuMuueckoi nH(GopManuu (CpeacTB MaccoBoil nHpopmarun, cets MHTEpHET N
npyrue). Ilonck napopManny Mo Ha3BaHUIM, HACHTH(PHUKATOPAM, CTPYKTYPHBIM (pOpMyiam

Tema 3.2. dusuko-
XAMHYECKHUE
CBOICTBa
HEOPraHMYECKUX
BEILIECTB

OcHoOBHOE coepkaHmne

TeopeaneCRoe oﬁyqelme

Mertamibl. O6mue ¢u3nyeckrne U XUMUYECKHE CBOWCTBAa MeTaioB. CIOCOOBI MOTydeHHS.
3Ha4YeHrE METAJIOB M HEMETAJUIOB B IIPUPO/JIE U )KU3HECSITEIHPHOCTH YEJIOBEKA i OPTaHU3MOB.
Koppo3ust MeTayuioB: BUIBI KOPPO3UH, CIIOCOOBI 3alIUTHl METAIIOB OT KOppo3un HemeTasuisl.
OO6mme ¢uznyeckne ¥ XUMUIECKAE CBOMCTBA HEMETAIIOB. TUITUYHBIE CBOWCTBA HEMETAJLIIOB
IV— VII rpynn. Knaccudukanuss 1 HOMEHKJIaTypa CO€AMHEHUN HemeTayuioB. KpyroBopoTbl
OMOTEHHBIX JIEMEHTOB B IPUPOJC

XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB (OKCHOB, THIPOKCUIOB,
KHCJIOT, COJIEH 1 Ap.).3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX|
COEJMHEHUH, BBICIINX OKCHUJIOB U TUAPOKCH]IOB

HpaKanecmle 3aAaHATHA

CocraBieHHEe ypaBHEHHH XMMHMYECKMX PEaKIUl C y4acTUEM NPOCTBIX M  CIOKHBIX
HEOPraHWYECKUX BELIECTB: METAUIOB M HEMETAJUIOB, OKCHJIOB METAIlJIOB, HEMETAIJIOB U
aM(OTEpHBIX TEMEHTOB; HEOPraHUUYECKUX KUCIIOT, OCHOBaHHUM U aM()OTEPHBIX I'MAPOKCHIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBONCTBA.

Pemenne npakTHKO—OPHUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUN Ha CBOWCTBA, COCTAaB,
nojy4eHue U 0e30macHoe MCIOJb30BaHUE BAKHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY U
MIPaKTUYECKON JEATEIbHOCTH YEI0BEKa

OK 07

Tema 3.3.
Wnentudukanms
HEOPraHMYECKUX
BEILIECTB

OcHoBHOe coaepxanne

IIpakTHYecKkHe 3aHATUSA

Nnentudukanms HeopraHndeckux BemecTs. Pemenue 3a1ad Mo XUMHUYECKHM CBOHCTBAM
METAJJIOB U HEMETAJUIOB, 110 PACMO3HABAHUIO U MTOJIYYEHHUIO COEAMHEHUN METAIIJIOB U

OK 07
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HEMETAJLJIOB.

WnenTudukanyss HEOPraHMYECKUX BELIECTB C HCIOJIb30BAHHEM HMX (U3NKO—XUMHUYECKUX
CBOWCTB, XapaKTepHBIX KadeCTBEHHBIX peakuuid. KadecTBeHHBIE peakiuu Ha cynbdar—,
KapOOHAT— U XJIOPHUI—AHUOHBI, HA KATUOH aMMOHUS

Konrtpouabnasn .

CBoiicTBa HEOPraHMYECKUX BEILECTB 2

padora 2

Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYECKUX BeEIIECTB 30

Tema 4.1. OcHoBHoOe coaep:kanue 4 OK 07

Knaccudukanus,

CTpoeHHUE 1 TeopeTnueckoe ooyueHnue 2

HOMCHIGIATYpa [TosiBneHue u pa3BUTHE OpraHMYECKON XUMUU Kak HayKu. [IpenmeT opraHn4eckoi XuMum.

OPTaHHACCIIX MecTo 1 3HaueHHE OPraHUYeCKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

Betects XHWMHYECKOE CTPOEHHE KaK IOpPAJOK COEIMHEHUS AaTOMOB B MOJIEKYyJIE€ COIJIACHO UX
BaJICHTHOCTH. (OCHOBHBIE IIOJIOXKEHHUSI TEOPUM XMMHMUYECKOTO CTPOEHHMS OpPTraHUYECKUX
coenuaeHnit A.M. byTiepoBa. YTiiepoaHbIi CKeJIeT OPraHMYEeCKOM MOJIEKYJIbl. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMHYECKOIO CTPOEHUS MOJIEKYJI. MI3omepus u n3omepsl. 2
[Tonstue o ¢pyHkiuoHanbHOU rpymnme. Pagukan. [TpuHuune! kmaccupukalum OpraHu4ecKux
coequHeHn. MexyHapoIHas HOMEHKJIATypa M NPUHIUIBI HOMEHKJIATypbl OpPraHUYeCKHX
coequHenuil. [loHaTne 00 a30TcoAEpKAIIMX COEIUHEHMAX, OHOJIOIMYECKH aKTHUBHBIX
BenlecTBax (yrieBojax, JKMpax, Oenkax M Jp.), BBICOKOMOJIEKYJSPHBIX COEIUHEHUSX
(MOHOMEp, MONUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckne 3aHATHS 2
Homenknatypa  OpraHMuYecKMX  COEAMHEHMH  OTIENbHBIX  KJIacCOB  (HACBILIEHHBIE,
HEHACBIILICHHbIE M apOMaTHYEeCKHE YTJIEBOJIOPOJIbI, CIUPTHI, (PEHOJNIbI, albAETH/Ibl, KETOHHI,
KapOOHOBBIE KUCIOTHI U Jip.) CocTaBieHNE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (HopMyI
OpPraHMYECKUX BEUIECTB OTIENbHBIX KJIACCOB, UCIOJb3Ysl UX HAa3BaHMS 10 CUCTEMATHYECKON U 2

TPUBHAIIBHON HOMEHKJIAType (3THJICH, alleTHIICH, TIIUIepUH, PeHO, GopMalbaeru, yKkeycHas
KHUCToTa, THuuH). PacueTsl mpocTteifmieit GopMynbl OpraHMYECKO MOJEKYIbI, UCXOAS U3
3JIEMEHTHOTO cocTaBa (B %)

15



Tema 4.2. CsoiicTBa
OpPraHU9eCKUX
COEIMHEHNN

OcHoOBHOE coepkaHmne

18

TeopeaneCRoe oﬁyqeﬂne

OU3UKO-XMMUYECKHE CBOICTBAa OPTaHMYECKIX COCTUHEHNUH OT/IEIBbHBIX KJIACCOB (0COOEHHOCTH
KJaccu(UKalul U HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOIMUYECKUI psa 1 obmas Gopmyna;
u30MepHs; PU3MUECKUE CBOMCTBA; XUMUYECKHUE CBOWCTBA; CIIOCOOBI MOIyUeHHS):

— IpejesbHbIE YIIIEBOJOPOb! (aJKaHbl M IMKJIOAIKaHbl). ['OopeHHe MeTaHa Kak OJMH U3
OCHOBHBIX HCTOYHHUKOB TeIIa B TPOMBINUIGHHOCTH U ObiTy. CBOiCTBa INPHPOTHBIX
YTJIEBOIOPOAOB, HAX0XKICHUE B IIPUPOJIE U IPUMEHEHNE aJIKAHOB;

— HenpeJienbHble (AJIKEHbI, AJIKUHBI U aJKaJUEeHbl) 1 apOMaTHUECKUE yIieBoA0pobl. ['opeHue
alETUJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHU JJIs1 CBAPKU M PE3KU METAJIOB

— KHCJIOPOACOAEPKAIINe coeNuHEHHsI (CUPThI U (EHOJbI, KapOOHOBBIE KUCIOTHI U 3(HPHI,
QIBJETUABl U KETOHBI, JKUPbI, yriieBojbl). [IpakTHueckoe NpUMEHEHHE STUJICHIIIUKOJIS,
raunepuHa, penona. [Ipumenenue popmanbaernia, aleTanbIeriia, yKCyCHON KUCIOTHI.
Mbl1a Kak coJu BBICIINX KapOOHOBBIX KUCIOT. Motoliye cBoicTBa MbLIa

— a30TcojeprKallre COeAMHEHUs (aMMHBI U aMHUHOKMCIIOTHI, Oesiki). BbICOKOMOJIEKyIsIpHbIE
coeIMHEeHUs (CUHTETUYEeCKHE U OMOJIOTHYECKU—aKTUBHBIE). MOHOMEp, OJIUMEp, CTPYKTYpHOE
3BeHO. [lonmmmepu3anys TuneHa Kak OCHOBHOE HAaIPaBJIEHUE €T0 UCIIOJIB30BAHHUS.
['eneTnyeckas cBSI3b MEXAY KJIaCCAMM OPraHUYECKUX COCIUHEHUN

HpaKanecmle 3aAaHATHUA

16

CBolicTBa OpraHMYECKUX COEJUHEHHH OTAENbHBIX KJIAcCOB (TpUBHAJIbHASA U MEXIyHapOaHAs
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CMOCOOBI MOJMY4YEHMs): NpeAeibHbIE (IKaHbl |
LUKJIOANIKaHbl), HeNpeAeNbHble (aJKEeHbl, AJIKUHBI U aJKaJueHbl) W apoMaTHyYecKue
YIJIE€BOAOPOABI, CIIUPTHI U (PEHOIIbI, KAPOOHOBBIE KHCIOTHI M A(HUPHI, adbJAETHIbl U KETOHBI,
aMUHBl M aMHMHOKHCIIOTBI, BBICOKOMOJIEKYJISIPDHBIE COEIMHEHHs. 3aJaHUsl Ha COCTaBIEHUE
YPaBHEHUN XUMHUYECKHUX PEAKLUN C y4aCTHEM OPIaHMYECKUX BEIIECTB HAa OCHOBAHMM MX
COCTaBa U CTPOCHUS

CocraBieHHE CXEM peaKuHﬁ (B TOM YHCJIC TIO MPCAJIOKCHHBIM LECIIOYKaM HpeBpaH.[eHHfI),
XapPaKTCPUIYIOIHUX XHUMHUYCCKHEC CBOMCTBa OpPraHu4eCKUux COCILI/IHGHI/Iﬁ OTACIBHBIX KJIACCOB,
CIIOCOOBI MX MOJIYUCHHUSA U Ha3BAHUC OPraHUYCCKUX COCIUHEHUH I10 TpHBHaHLHOfI nim

OK 07
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MEXIyHApOJAHON CUCTEMaTUYEeCKO HOMEHKIIATYpE.
Pemennie npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33aJaHUI Ha CBOMCTBA OPraHUYECKUX
COCIMHEHUH OTJEIbHBIX KJIACCOB

Tema 4.3. OcHoBHoOe coaepkanne OK 07

Wnentudukanus

OpraHMYEeCKHX Teopernueckoe o0yuenue

BCILCCTB, HX buooprannueckue coequnenus. [Ipumenenue u ouonoruyeckas poib yrieBoaoB. OKuciaeHue

SHAHCHHC 1 YIJIEBOAOB — UCTOYHUK SHEPrHM KUBBIX OopraHu3mMoB. O01acTH NPUMEHEHUS aMUHOKHUCIIOT.

HPUMCHEHHC B [IpeBparenus 6enkoB nuiy B opranusme. buonoruueckue ¢pyHkuuu 6enkos. buongornueckue

GrITOBOM H . | dysHkuu sxxupoB. Posb oprannyeckoil XuMuu B pelieHHH Mpo0sieM MUIEBOi 0€30macHOCTH

IIPOU3BOJICTBEHHOMN

JIeSITEJIbBHOCTH

“CJIOBCKA IIpakTH4yecKkue 3aHATHSA
Posb opranndeckoil XuMUU B pellIEHUU MPOOIEM IHEPreTUYECKOM 0€30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/JaHNU HOBBIX MaTEpUAJIOB, HOBBIX HCTOYHHKOB SHEPIUH (aJIbTePHATUBHBIE
MCTOYHUKHU dHEprun). OnacHOCTh BO3AEHCTBUSI HA )KMBbIE OPIraHU3Mbl OPTaHUUECKHUX BEIIECTB
OTJENIBHBIX KJIACCOB (YIJIEBOJOPO/IbI, CIIUPTHI, (DEHOIIBI, XJIOPOPraHUYECKHE TPOU3BOIHBIE,
aNbJIETUIbI U JIp.), CMBICII [TOKA3aTeNsl MPEAESIbHO TOMYCTUMOM KOHIEHTpalluu
WnenTudukanust opraHMuecKuX COEJMHEHUN OTIENbHBIX KJIAcCOB (Ha MpUMeEpe allbJeTH/I0B,
KpaxMmaJla, YKCyCHOM KHCJIOThI, O€IKOB U T.I.) C MCIOJb30BaHMEM HMX (DPU3UKO-XUMHUECKUX
CBOMCTB M XapaKTEpHBIX KaueCTBEHHBIX peakiuil. JleHaTypanus Oenka mpu HarpeBaHHUH.
[IBeTHbIe peakuuu OenkoB. BO3HMKHOBEHHE AaHAIMTUYECKOTO CHUTHAlIa C TOYKH 3PEHUS
XUMHYECKHX TIPOLIECCOB MPH MPOTEKaHWU KAueCTBEHHOM peakIMH, MO3BOJISIOLIEH
UICHTU(PHUIMPOBATH MPEATIOKEHHbIE OPraHUYECKHUE BEIECTBa

Konrpoanuas CrpykTypa ¥ CBOMCTBA OPraHUYECKUX BEILIECTB

padora 3

Pa3nen 5. Kunernueckue u TepMoaMHaMu4ecKue 3aKOHOMEPHOCTH POTEKAHUS XMMHYECKHUX peaKiuii

CxopocThb OcHOBHOe conepxaHue OK 07




XAMHYECKUX
peaKLuii.
XUMH4ecKoe
paBHOBECHE

TeopeTnyeckoe o0yueHue

CKOpOCTh peakIiM, €€ 3aBUCHMOCTb OT pa3IMYHBIX (aKTOPOB: MPHUPOJBI PEArHPYIONIUX
BEILIECTB, KOHLEHTPALMH PEarupyrollnux BEIIECTB, TEMIIEpaTyphl M IUIOLIAMU PEaKLMOHHON
noBepxHOCTHU. TernoBbie 23 PEeKTh XUMUUECKUX PEAKIUN. DK30—1 SHIOTEPMUUYECKHE,

PEaKLMH.

Oo6patuMocTb peakuuil. XHUMHYECKOE PaBHOBECHE U €r0 CMEIEHUE M0 JeHCTBUEM Pa3IMUHbIX
@DakTopoB (KOHLEHTpALKs PEareHTOB WM MIPOAYKTOB peakiiy, AaBJICHUE, TEMIIEpaTypa) A
CO3J]aHUsI ONTUMAJIBHBIX YCIIOBUH IPOTEKAHNs XUMHUYECKHX ITporieccoB. [Ipnanun Jle [larense

OK 07

IpakTnyeckne 3aHATHS OK 07
Perenne npakTUKO-OPUEHTHPOBAHHBIX 3a/JlaHUN HA  aHaMM3 (PAKTOPOB, BIHSIONIMX Ha
M3MEHEHHE CKOPOCTH XUMHUYECKON PEaKIiy, B T.4. C TIO3UIIMI SKOJIOTHYECKH 11e71€CO000pa3HOro
IIOBCJACHUS B 6I)ITy n TPYI[OBOﬁ ACATCIIBHOCTH B LCJIAX COXPAHCHUA CBOCIO 310POBbA U
OKpY>Karollel MPUPOIHON CPEMIBIL.
Pemrenre npakTMKO-OpMEHTUPOBAHHBIX 3aaHNi HAa TpuMeHeHue npuHiuna Jle [latense nns
HaXOXXIACHUSA HAlIPpaBJICHUA CMCIICHUA PAaBHOBCCHA XUMHUYECKOH PCaKun U aHAJIN3 (baKTOpOB,
BIIMAIONINX HAa CMEUIEHNE XUMUYECKOTO PABHOBECHS
Paznen 6. PacTBopsbl
[TonsTHE O OcHoOBHOe conepxaHue OK 07
pacTBopax

HpaKanecmle 3AHATHUA

PactBopenne kak Qusnko-xumuyeckuii mpouecc. PactBopbl.  CriocoObl MPUTOTOBIEHUS
pactBopoB. PacTBopuMocTs. MaccoBas 10151 pacCTBOPEHHOTO BelecTBa. CMBICI MOKa3aTeNs
MpeieabHO JOMYCTUMON KOHIIEHTPAI[MHU U €T0 UCIIOJIb30BaHNE B OLIEHKE SKOJIOTHYECKOM
0€30acHOCTH.

[IpaBuiia sK0IOrHYECKH 11€I1ecO000pa3HOro MOBEACHUS B ObITY U TPYIOBOM JEATEIHOCTH B
LIEJISIX COXPAHEHHUS CBOETO 3[J0POBBS M OKPY’KAIOLIEN IPUPOTHON CpPENIbl; ONTAaCHOCTD
BO3/ICHCTBUS HA JKUBbIE OPTaHU3MBI OIIPE/IETICHHBIX BELIECTB.

Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PaCTBOPHI, UCIOJIb3yEMBIE B
OBITOBOM 1 POM3BOJCTBEHHOM JIESITEIHLHOCTH YeJIOBEKa. Pemenue 3a1a4 Ha MPUTOTOBJICHUE
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pacTBOpOB  3a7aHHOW (MaccoBoi, %) KOHIGHTpauu (C NPAKTUKO-OPUEHTHPOBAHHBIMU
BOIIPOCaMH) U OTIpezieSieHue Cpeibl BOJAHBIX PACTBOPOB.

Pa3nes 7. Xumnueckne acneKkTbl Ype3BbIYAWHBIX CHTYAIIUH 4 OK 07
XuMU4yecKue OcHoBHOE coepkaHmne 4
acnektel UC, ux
yCTpaHenwe, IIpakTHYeckne 3aHATHS 4
BJIMSHMC Ha Kiaccudukanmsi ormacHbpIX XuMHU4YecKuX BemiecTB. [loHATHEe 00 aBapHitHO XUMHUYECKH OMACHBIX
1CJIOBCKA BemecTB (AXOB), cunpHoAeHcTBYIOITNX A10BUTHIX BenlecTB (CASAB) u oTpaBisionux BemecTs
(OB). Xumuyeckue Mpolecchl MPH MOXkKapax MU B3pbiBaX. TOKCHUYHBIE HPOAYKTHI TOPEHUs
(mmaHuCTHI BOmOpoJ, (Qocren, okcua yriaepoaa). lloBeneHWe XUMHUYECKHX BEIICCTB B
OKpyXkarorieii cpene (armocdepa, ruapocdepa, moysa) Mpu aBapusix.
Pemienre cUTyalMOHHBIX 3a7a4 MO UACHTHU(UKAIIMM OMAcHOTO BEIIECTBA I10 OMUCAHUIO
MpU3HAKOB (I[BET, 3amax, AeWCTBUE HA OPTaHU3M).
[TpakTrueckoe 3aHATHE: aHAIM3 WHOOPMAIMM O XUMHUYCCKOH aBapuul W COCTaBJICHHE 4
[PEKOMEHIALNN [T 3asiBUTENs (TpaskJaHUHA) IO IPUOBITHS SKCTPEHHBIX CITYKO».
IIpomeskyTOUHAs aTTeCTAUMS M0 JMCHHUILIMHE (32a4eT ¢ OLIEHKOH) 2
Bcero 72
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3. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

KoHTponb M OLiEHKa pe3yabTaToB OOydYeHHUs OCYLIECTBISAETCS IIpenojaBaTeleM B
nporecce IMpOBEACHUS MPAKTHUUECKUX 3aHATUH, TECTUPOBAaHUs, a TaKXKe BBIIOJHEHUS
0o0y4JalIUMUCA HWHAUBUAYAIbHBIX 3aJaHul. Pe3ynbprarel oOydeHUs ONpENeNsioT, 4YTO
oOyuarolmuecsi JOJDKHBI 3HATh, IIOHUMaTh M JIEMOHCTPUPOBATh IO 3aBEPIICHUU H3YUYCHMS
JUCLUIIIVHBIL.

Jis popmMupoBaHUs, KOHTPOJIS U OLEHKHU Pe3yJbTaTOB OCBOCHMS yU4E€OHOM AMCLUIUINHBI
UCTIOJIB3YETCS CHCTEMa OLIEHOYHBIX MEPONPUATHH, MPEICTABIISAONIas COO0N KOMIUIEKC YUeOHbBIX
MEpONPUATHHA, COIJIACOBAaHHBIX C pe3yJbTaTaMu O0y4eHUs M C(HOPMYJIMPOBAHHBIX C yUETOM
OI'OC COO (npeamerHsble pe3ynbratsl o aucuuiuimae) u I'OC CIIO.
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Ne OK Monayas/Pa3znen/Tema Pesyabrar 00yuyeHus Tunbl OHEHOYHBIX MEPONIPUSTHI
| | OcHOBHOE coiep:kaHue
1 Pa3znen 1. OcHoBBI ®opmyaMpoBaThH 0a30BbIE
CTPOCHMS BellecTBa NOHATHS U 3aKOHBbI XMMHH
11 | OK07 |Crpoenue aToMOB CocraBuars xumuyeckne |1, Tect «CtpoeHre aTOMOB XMMHUYECKHX 3JIEMEHTOB M IIPUPOJA
XMUMHAYECKHX 3JIEMEHTOB |(HOpMYJIbI COCAMHEHUH B XUMHUYECKOH CBSI3U».
U IIPUPO/Ia XUMUYECKOH |COOTBETCTBUU CO CTENEHBIO |2. 3aauu Ha COCTABJICHNUE XUMUYECKUX (POPMYII IBYXaTOMHBIX
CBSI3U OKHCJICHUSI XMMHYECKHUX coeAMHEHU (OKCUJIOB, CYIb(GUI0B, TUIAPHUIOB U T.I1.).
3JIEMEHTOB, UCXOAS U3 3. 3ajgaHus Ha UCMIOJIB30BAHNE XUMUYECKOW CHMBOJIMKY M HA3BaHUI
BAJICHTHOCTH U COEMHEHM 110 HOMEHKJIATYPe MEKIYHapOJHOTO COK03a
JJIEKTPOOTPULATEILHOCTH | TEOPETUYECKON U NMPUKIIAAHOW XUMHUH TPUBHAIBHBIX HA3BAHUM JUIS
COCTaBJICHUS] XUMHUYECKUX (POPMYJI IBYyXaTOMHBIX COEITMHEHUN
(okcu10B, Cynb(QUAOB, TUAPUIOBUT.IL.) U IPYTUX HEOPTaHUUECKUX
COCIMHEHUM OTHENBbHBIX KIACCOB
1.2 [OK07 IIepnonnueckuit 3akoH U | XapakTepu30BaTh 1. Tect «MeTanueckue/HeMeTalUINYECKHE CBOWCTBA,
tabmuna 1. XMMHUYECKHE MIEMEHTHI B |3JIEKTPOOTPULIATEIBHOCTh U CPOJCTBO K IJIEKTPOHY XMMHUYECKUX
Menpeneesa COOTBETCTBHUH C UX 3JIEMEHTOB B COOTBETCTBHUE C UX 3JIEKTPOHHBIM CTPOCHUEM U

II0JIO)KEHHEM B
IIEPUOIUYECKON cucTEME
XMMHYECKHX DJIEMEHTOB
J.W. Menneneera

MOJIOKEHUEM B MEPUOIUUYECKON CUCTEME XUMUYECKHX 3emMeHToB J[. M.
MeneneeBay.

2. IlpakTrueckue 3aJjaHusl Ha YCTAHOBIICHUE CBSI3U MEXKY CTPOCHHEM
ATOMOB XMMHYECKHUX JIEMEHTOB U TIEPHOTUICCKUM U3MEHEHHEM
CBOMCTB XMMHYECKHUX DJIEMECHTOB U UX COCIMHEHHI B COOTBETCTBHH C
nojoxxenueM [leprnoandeckoi cucreme.

3. [IpakTHKO-OPHEHTUPOBAHHBIE TCOPETUUYCCKUE 3aJaHHSI Ha
XapaKTepU3aIlU0 XUMHUUECKUX JIEMEHTOB: «MeTamumdeckue/
HEMETAJUTMYECKUE CBOMCTBA, AIEKTPOOTPULIATENBHOCTD U CPOJICTBO K
AJIEKTPOHY XUMUYECKUX DJIEMEHTOB B COOTBETCTBHE C UX DJIEKTPOHHBIM
CTPOCHUEM H TOJOKEHUEM B MIEPUOTNIECKON CHCTEME XUMUYECKUX
anemenToB .. MenneneeBay
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Ne OK Monyas/Pazgen/Tema PesyabTaT 00y4yeHust THIBI OLEHOYHBIX MEPONIPUATHH
2 Pa3gen 2. Xumuueckue |Xapaktepu3zoBath Tunbl |KonTpoabHas padora
peakuuu XHMHYECKHX peaKkuui «CTpoeHHe BelleCcTBa H XUMHUYEeCKHEe PeaKIuiD)
2.1 | OK 07 |Twumbl XUMHYECKUX CocraBisTh peakiuu 1. 3aiaum Ha cocTaBlIeHHE YpaBHEHUN PEaKIuii:
peakuui COCMHEHUS, PA3IOKEHUs], |— COCIMHEHUS, 3aMELICHUS, Pa3JIOKEeHHs, OOMEHa,
oOMeHa, 3aMelleHHUs, — OKHMCIIUTENIBbHO—BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJIb30BAHUEM
OKHUCJITEIBHO— METO/1a 3JIEKTPOHHOT 0 OajaHca.
BOCCTaHOBHTEJIbHBIC 2. 3ajaun Ha pacyeT MacChl BENIECTBA MM 00bEMA ra3oB 110
peaxkuu U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE UIH 00BbEMY OJJHOTO U3
YUYacTBYIOLIMX B pEaKIMH BELIECTB; pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO U3 BELIECTB
UMEET IPUMECH
2.2 DJEeKTpOIUTHYECKAs CocraBiATh ypaBHEHHUS 1. 3amaHus Ha cOCTaBICHUE MOJIEKYJIIPHBIX U HOHHBIX PEAKIMU C

JTACCOLHALINS U MOHHBIN
oOMeH

XUMHUYCCKUX peaKIII/II/I
HOHHOI'0 0OMeHa C
yLIaCTI/ICM HeOpFaHI/IqGCKI/IX
BEIIECTB

y4acCTHUEM KHCIIOT, OCHOBAHHI U COJIEH, YCTAHOBJIECHNUE U3MEHEHUS
KUCJIOTHOCTH CpPEJIbI
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Ne OK Monyas/Pazgen/Tema PesynbraT 00y4enust THbI OLEHOYHBIX MEPONIPUATHH
3 Pa3gen 3. Ctpoenne u  |UcciaenoBath ctpoenne 1 |KonrpoJsbHas padora
CBOJiCTBA cBOlicTBAa Heoprann4yecknx |«CBoiicTBa HEOPraHUYECKUX BelecTB)
HEOPraHMYeCKUX BelllecTB
BelllecTB
3.1 | OK07 |Knaccudpukamms, Krnaccuduuuponarsb 1. Tect «HoMeHnknaTypa 1 Ha3BaHUE HEOPTaHUYECKUX BEIIECTB
HOMEHKJIAaTypa U Heoprannueckue BemecTBa |MCXOAS U3 UX XUMUYECKON ()OPMYIIBI M COCTABICHUE XUMUYECKOM
CTpOEHUE B COOTBETCTBUU C UX (opMyJIbl HCXO/IS U3 Ha3BaHUS BEILECTBA [0 MEXyHAPOJHON MU
HEOPraHUYECKUX BEILECTB |CTPOCHUEM TPUBUAIBHON HOMEHKJIATYpe».
2. 3a7auy Ha pacyeT MaccoBOW J0JH (MAacChl) XUMHUYECKOTO 3JI€MEHTa
(coenuHeHuUs1) B MOJIEKYJIE (CMECH).
3. IlpakTuyeckue 3a1aHus MO Ki1accupUKai, HOMEHKIAType
¥ XUMHYECKUM (OpMyJIaM HEOPTaHMYECKHX BEIIECTB
pa3IM4YHBIX KJIACCOB.
4. TlpakTH4ecKue 3a/laHus Ha ONpeIeSIeHUe XUMUYECKON
AKTUBHOCTH BEILLECTB B 3aBUCUMOCTH BHJIa XUMUYECKOU CBSI3U U
TUIA KPUCTAJUIMYECKOMN pEeIIeTKH
3.2 | OK07 |DPU3HKO-XUMHYECKHE YcranaBimBaTh 1. Tect «OCcOOEHHOCTH XUMHUYECKUX CBOMCTB OKCHIOB, KMCJIOT,
CBOMCTBA 3aBUCUMOCTb (PU3HKO- OCHOBaHMH, aM(POTEPHBIX I'MJIPOKCUIIOB U COJIEI.
HEOpPraHMYECKUX BEILECTB |XUMUYECKUX CBOMCTB 2. 3a7aHus Ha COCTABJICHUE YPAaBHEHUH XUMHUECKUX PEAKIINN C
HEOPraHMUYECKUX BEIIECTB  |y4aCTHEM IIPOCTBIX U CIOKHBIX HEOPIaHUUYECKUX BEIIECTB: OKCUIOB
OT CTPOEHUSI aTOMOB U METaJIJIOB, HEMETAJIJIOB ¥ aM(DOTEPHBIX AIEMEHTOB; HEOPIraHUYECKUX
MOJIEKYJI, & TAKXK€E THIIA KHCJIOT, OCHOBaHUN U aM()OTEPHBIX THJIPOKCHI0B, HEOPIaHUYECKUX
KPUCTAJJIMYECKON PELIETKU |COJel, XapaKTepU3yIOIIMX UX CBOICTBA U CIIOCOOBI MOTyUEHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3a/1aHUS Ha CBOMCTBA
U TIOJTyY€HUE HEOPTaHUYECKUX BELIECTB
3.3 | OK07 |WneHTH}UKAINS Uccnenosats kauecTBeHHbIE | 1. [IpakTHKO-OpHEeHTUPOBAaHHBIE 3a/1aHUS IO COCTABIEHUIO

HCOPTraHNYCCKUX BCIICCTB

PCaKM HCOPraHNICCKUX
BCIICCTB

XUMHNYCCKHUX pCaKI_[I/Iﬁ C Y4aCTUECM HCOPIraHUYCCKHUX
BCIICCTB, UCITOJIb3YCMBIX IJIS UX I/IJIeHTI/I(i)HKaHI/II/I.
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Ne OK Monyas/Pazgen/Tema PesynbraT 00y4enust THbI OLEHOYHBIX MEPONIPUATHH
4 Pa3nen 4. CtpoeHue u HccaenoBars crpoenue u | KonTpouabnas padora
CBOICTBA OpraHMYecKux |CBOMCTBA oprannveckux |«CTpoeHune U CBOMCTBA OPraHUYECKUX BEIIECTB)»
BelIeCTB BCIICCTB
4.1 | OK07 |Knaccudpukarms, Krnaccuduuuponarsb 1. 3aganus Ha cocTaBiieHUE HaA3BaHUN OPraHUYECKUX COEIMHEHUN 110
CTPOEHHE U OpraHMYECKHE BEUIECTBA B |TPUBUAIBHON MIJIM MEXAYHAPOAHON CUCTEMATUYECKON HOMEHKIIATYpE.
HOMEHKJIaTypa COOTBETCTBUU C UX 2. 3a1aHus Ha COCTABJICHUE MOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX
OpPraHUYECKUX BELIECTB  |CTPOCHUEM (GopMyJ1 OpraHMYECKUX BEIIECTB OTJIEIbHBIX KJIACCOB.
3. 3ajaun Ha onpeaeNeHUe MPOCTeHIeit GopMyIIbI
OpraHUYEeCKON MOJIEKYJIbI, HCXOS U3 3JIEMEHTHOTO cocTana (B %)
4.2 | OK07 |CgoiicTBa OpraHM4ecKux |YCTaHABIUBAThH 1. 3ajmanus Ha cOCTaBIICHUE YPaBHEHUN XUMUYECKUX PEAKIIUN C
COEMHEHUI 3aBUCUMOCTH (PH3HKO- y4acTHEM OPTaHUYECKUX BEILECTB HA OCHOBAHMM UX COCTaBa U
XUMHUYECKUX CBOMCTB CTPOEHHUS.
OpPraHWYeCKHX BEIIECTB OT |2. 3aJaHusI HA COCTABIICHHE YPAaBHEHUI XUMUYECKUX PEaKIIHH,
CTPOEHHS MOJIEKYJI WUTIOCTPUPYIOLINX XUMHYECKUE CBOWCTBA C YUETOM MEXAHU3MOB
IIPOTEKAHNUs JaHHBIX PEAaKINi U T€HETUYECKON CBS3U
OpPraHMYECKUX BEIIECTB Pa3HbIX KIACCOB.
3. PacueTHble 3a1auu TI0 YpaBHEHUSIM PEaKIUii ¢
y4acTUEM OPTaHUYECKUX BEILECTB.
43 | OK07 [Unentudukanms HccnenoBath kauecTBeHHBbIE | 1. [IpakTHKO-OpHEHTHPOBAHHBIE 3aJJaHUS IO COCTaBJICHUIO

OPraHUYECKUX BEIIECTB,
WX 3HAYEHUE U
MIPUMEHEHHE B OBITOBOM U
MPOU3BOJICTBEHHON
JEATEIIbHOCTH YEJIOBEKa

peaKurH OpraHuyeCKuxX
COECIUHEHNN OTAEIbHBIX
KJIaCCOB

XHUMHUYCCKUX peaKLII/Iﬁ C Y4aCTHUECM OPraHUYCCKHUX BCUICCTB, B T.Y.

HCIIOJIB3YEMBIX IJIA UX I/IHGHTI/I(i)I/IKaHI/II/I B 6BITy W MPOMBIIIJICHHOCTH.

23



Ne OK Monyas/Pazgen/Tema PesynbraT 00y4enus THIBI OLlEHOYHBIX MEPONPUATHH
3) Paznea 5. XapakTepu3oBaTthb
Kunernueckue n BJIMSIHHE PA3JINYHBIX
TePMOANHAMHMYECKHUE (akTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUSA XHMHYECKHX peaKuui
XHMHYECKHX peakuuii
5 | OKO07 |CkopocTh XMMHYECKHX  |XapaKTepH30BaTh [IpakTuKO-OpUEHTUPOBAHHbBIE TEOPETUYECKUE 3aJaHNsI HA aHAJIU3
peaknmii. XUMUYECKOE  |BIMSHUE KOHIEHTpAIUU | ()aKTOpOB, BIUSIOMNX HA H3MEHEHUE CKOPOCTH XUMHUYECKON PEaKIuH.
paBHOBECHE pearupyroomux BemecTB U |[IpakTHKo-OpreHTHPOBAHHBIE 3a1aHNs HA IPUMEHEHUE npuHiuna Jle
TeMIepaTypbl Ha ckopocTs | [IlaTenbe 1uist HaX0XKAEHMsI HAallpaBJICHUs CMEIIEHUSI paBHOBECHSI
XUMHUYECKUX PEaKLIHM. XMMHUYECKOH peakiy U aHaJIu3 GakTOpOB, BIUAIOLIMX HAa CMELCHHUE
XapakTepu3oBaTh XMMHUYECKOTI0 PaBHOBECUS
BIIUSIHUE U3MEHEHUS
KOHIEHTPALlUU BEIIECTB,
peaxkLuu cpeasl U
TEMIIEpaTypbl HA
CMEIIIEHNE XUMHUYECKOTO
paBHOBECHS
6 HccnenoBarb HCTHHHBIE
Pa3gen 6. PacTBopsl PacTBOPLI ¢ 3aJaHHBIMH
XapaKTepUCTUKAMHU
6 | OKO07 |Ilonstue o pacTBopax Pa3nuuate ncTuHHBIE 1. 3agaun Ha NPUTOTOBJIEHUE PACTBOPOB.

pactBopsbl. Mccnenosarsb
(U3UKO-XUMHYECKHE
CBOMCTBA NCTUHHBIX
pacTBOpoB

2. HpaKTI/IKO-OPHCHTI/IpOBaHHHC PaCUYCTHBIC 3aJaHN Ha JUCIICPCHBIC
CHUCTCMBI, UCITIOJIb3YCMBIC B OBITOBOM M HpOH3BOI[CTBCHHOﬁ
JCATCIIBHOCTH YCJIOBEKA
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Ne OK Monyas/Pa3znen/Tema Pe3yabTar 00yuenust Tunbl OHEHOYHBIX MEPONIPUATHI
7 Pasznen 7. Xumunueckue |OuneHuBaTh nocjeAcTBHA|3ammTa Keiica (¢ yuerom Oyaymieii npogeccnoHaabHOI
acnexkTsl YC, ux OBITOBOI U eI TeJIbHOCTH)
yCTpaHeHHe, BJMsHUE HA| IPOU3BOICTBEHHOI
YyeJI0BeKa NAeATeJbHOCTH YeJI0BeKa
¢ MO3MIIUIA
IKOJIOTHYECKOM
0e3omacHOCTH
7 | OK 07 |Xumnueckue acnextsl YC,|Ouennats nocneactsus | Keiic (¢ yuerom Oymymieit mpodeccHoHaNbHOM AesITeTbHOCTH)

HUX YCTpaHCHHC, BJINSIHUC
Ha 9CJI0BCKa

OBLITOBOM U
MIPOU3BOJICTBEHHOM
JIEeSATCILHOCTH YSJIOBEKA C
HO3UIHUN DKOJIOTUYECKON
0e3oImacHoCTH

Bo3MoHbBIE TEMBI KEHCOB:

1. Vreuka ammmuaka Ha rOpOICKOM BOJIOKaHaJje, CIIOCOOBI

yCTpaHEHUS, ICHCTBUS HACCIICHUSI.

2. Bousiaue azot u ¢pocdopcoaepkamux yaoOpeHil Ha OKPYKaIOIIyIo
cpeny.

3. BrusiHue ra3oB Ha 4eJoBeKa U OKPYIKAIOIIYIO Cpeay, 00pa3yromuxcs
BO BpeMs MTOKapOB

4. BriiusHue nekapCcTBEHHBIX MPENapaToB HA OPraHU3M YEJIOBEKa.
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4. YCJIOBUS PEAJIU3AIIUU ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHON

JTACIUTLINHBI

4.1. TpeOoBaHus K MaTePHATbHO-TEXHUYECKOMY 00ecIe4eHH 0

HauMeHoBaHHe cienaJIbLHBIX
NoMelIeHUH ¥ mMoMeleHu i
JJISI CAMOCTOATEILHON PadoThI

OCHAIEHHOCTH CIENHAJLHBIX IOMEIeHUH ¥ MOMeEIeHU 115
CaMOCTOSITeIbHOI PadoThI

KaGuner Baneonoruu,
COLMAILHON MEIUITMHBI U
MEUKO-COIIMAIIBHOTO YX0/1a,
ayautopus Ne 121 yuebHoro
kopmryca 156000, Koctpomckast
obnacts, r. Koctpoma,

. HoBwiid, 1. 1

KoamuecTBO IIoCa04YHbIX MECT — 25

O6opyz[013aHI/Ie: MCJI0BasdA A0OCKa, HepeHOCHOﬁ KOMIIJIEKT
MyJIbTHMEIHa 000pyIOBaHUA: SKpaH, MyJIbTUMEHNa IpoeKTop Beng,
Hoytoyk Lenovo ldeapad 100

ITomewmenus st
CaMOCTOSITENILHOM U
BOCIIUTATEILHON pabOTHI:
OMOIMOTEKA, YNTATBHBIN
3aJl C BBIXOJIOM B CETh
«/HTEpHET» U AOCTYIIOM
B DJICKTPOHHYIO
nH(pOpMaIMOHHO-
00pa3oBaTeNbHYIO Cpey
YHUBEPCUTETA,
aymutopus Ne 278
y4eOHOro Kopryca
156000, Koctpomckas
obnactp, T. Koctpoma,

. HoBelH, 1. 1

KoymuectBonocagounbixmect-50.

O6opynoBaHue: CTOJI KOMIBIOTEPHBIN — 7 IIT., KOMIBIOTEPHOE KPECIIO
— 7mT. CucTeMa 3aTeMHEHUs JTHEBHOTO CBETA, IEPCOHATbHBIC
KOMITLIOTEPBI: MOHUTOP, CUCTEMHBIN OJIOK, MBIIIb, KIIABUATYPA,

MPUHTEP, CKaHEP

(Cuctemusbiit 610k N YO1361658,

Cucremuniii 610k N YO1361616,

Cucremuniii 610k N YO1361660,

Cucremubiii 610k N YO1361665,

Cucremssiii 6110k N YO1361663,

Cucremnsrii 610k N YO1361664.

Monutop Proview N YO1361640,

Monutop Proview N YO136164,

Mounwurop Proview NYO1361638,

Monutop Proview N YO1361637,

Mounutop Proview N YO1361639,

MomnuTtop Proview NYO1361635) — 6 KoMIIJIEKTOB,
0e3TMMUTHBIN nHTepHeT, 30Ha Wi-Fi; kcepoke
«Hewlett- Packard»— 1 .

CTaLII/IOHapHaSI ACMOHCTpPAILIMOHHAA CUCTEMaA
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4.2. NudopManuoHHOe 0GecrieyeHne peaTn3alu NporpamMmbl

IlepeyeHb OCHOBHOI M TONMOJTHUTEIBLHOM JTUTEPATYPHI, HEOOXOTUMOI /151 OCBOECHHS
AUCHUTLTHHBI
@) OCHOBHAA!

1. I'a6puensu O.C. Xumus: 10-i knacc: 6a30Bbiid ypoBeHb: yueOHuk/O.C.I"abpuensn, 1. T
Octpoymos, C. A. CiagkoB. — 5-¢ u3zf., crep. — Mocksa : [Ipocsemenue, 2023. — 128 c. — ISBN
978-5-09-107222-8. — Texkcr : snekTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAs] CHUCTEMA. —
URL: https://e.lanbook.com/book/335039. — Pexwum fgocTyma: 1jisi aBTOPHU3. MOJIb30BATEIICH.

2. IN'abpuensu O. C.Xumus:11-i kinacc: 6a30BwIid ypoBeHb: yueOHuk/O. C.I'abpuensH, U.
I'. Octpoymos, C. A. Cnaakos. — 5-e u3., crep. — Mocksa : [IpocBemenne, 2023. — 127 ¢. — ISBN
978-5-09-103623-7. — Tekcr : ameKkTpoHHBIN // JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAS] CHUCTEMA. —
URL.: https://e.lanbook.com/book/335036. — Pexum gocTyma: st aBTOPHU3. OJIb30BATEIICH.

0)oononnumenvHas.

1. Xumus : 10-i1 knacc : 6a30BbIi ypoBeHb : yuebnuk / B. B. Epemun, H. E. Ky3bpmenko,
B. U. Tepenun [u ap.] ; mon pemakumerr B. B. Jlymmna. — 10-e w3ap., crep. — Mocksa :
[Tpoceemenue, 2023. — 204 ¢. — ISBN 978-5-09-110489-9. — Tekcr : anekTpoHHbId // JlaHb :
aJIeKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/360818. — Pexwum
JOCTYTIA: JIJISl aBTOPU3. TIOJIb30BATEIICH.

2. Xumus: 11 kmacc: 6a30BbIii ypoBeHs : yueOnuk / B. B. Epemun, H. E. Ky3smenko, A.
A. Hpoznos, B. B. Jlynun ; nmon pemakuueii B. B. Jlynuna. — 9-e uzn., crep. — Mocksa :
[Mpocsemenwne, 2022. — 223 c¢. — ISBN 978-5-09-087938-5. — Tekcr : anextponHsIit // JlaHp :
3NMeKTpoHHO-OnbOMoreunas cucrema. — URL: https://e.lanbook.com/book/334901. — Pexum
JOCTYTIA: JIISl aBTOPU3. TIOJIH30BATEIECH.

4.3. IlepeuenbpecypcoBuHGPOPMANIMOHHO—TEJIEKOMMYHHKANIMOHHOIiceTH«UHTEepHETY,
HEO00XOIMMBIX /ISl OCBOCHHS THCHUIINHBI

HurepHeT-pecypcebl
—  hvsh.ru—XKypnan «Xumust B mKose».
—  https://postnauka.ru/themes/chemistry—nekiuunoxumuunnacaiite [ToctHayka.
—  http://gotourl.ru/4780 (http://elementy.ru/) Hay4yHo—mOmynspHBIA MPOEKT «IIEMEHTHI
OombiIoi Hayku» (pu3uKa, XMMHs, MaTEMaTHKa, aCTPOHOMUS, HAYKU O )KU3HU, HAYKH O 3eMIIe).
HoBocTu Hayku, KHUTH, HAYYHO—TIONYJIAPHBIE CTAThH, JIEKIIUHU, SHIIUKIONETUH.
— http://gotourl.ru/4783(http://potential.org.ru/)CaiiTHay4HO-IONY ISIPHOT 0Ky pHAIA
«ITorenumam». 2 Kypuanuzgaércsac2005 r.,c201 1r.—pazgen«Xumus».
— http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-IOMYJIAPHOTO KypHAJIA «XUMHS U
*u3Hby». JKypHan usgaéres ¢ 1965 r.
— http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OtkpbiTass  3neKTpoHHas
6ubmuoreka xumuyeckoro mnoprana «Chemnet», conmepxut ydeOHble U HH(pOpPMALMOHHBIE
MaTepuaibl JUIs IMIKOJBHUKOB M yuuTeneil. B Hell MOXHO HalTH y4eOHMKM 1o oOmed u
HEOPraHMYEeCKON XUMHUHM, OpPraHMYeCKOW XMMHHU, MYJIbTHMEINWa MaTepuaibl, a TakkKe 3ajadu
XUMHUYECKHX OJMMITUAJ C PEIICHUSMH, 33]Ja4i BCTYIHUTEIbHBIX 9K3aMEHOB JJIsi a0UTYPHEHTOB.
—  http://gotourl.ru/4789 (http://www.nanometer.ru/) ITopran mo HaHoTexHOJIOTUSAM. OCHOBHAs
1IeJIb — pa3BUTHE 00pa30BaHMsl B 001aCTH HAHOTEXHOJIOIMI U ITOATOTOBKA K MHTEPHET- OJIMMIINA/IE
110 HAHOTEXHOJIOTHSIM.
— http://gotourl.ru/4792  (http://periodictable.ru/) Pycckosi3pl4HBIN  caliT O CBOMCTBaX
XUMHYECKHX 3JIEMEHTOB.
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— http://gotourl.ru/7180  (https://www.lektorium.tv) Hexommepueckuit  caliT  OHJaiiH-
o0pa3oBaHMs, COJCPKHT MHOTO HMHTEPECHBIX 00pa30BaTCIIbHBIX KYPCOB M BHJICOJICKIIMHA JUIS
IMIKOJBbHUKOB, CTyIICHTOB nu y‘-II/ITGHGf/’I. ECTB HCECKOJIBKO KprOB 110 XUMHU.
—  http:/lwww.xumuk.ru  Caiit 0 XHMHHM: KJIAQCCHYECKHUE YYCOHUKH, CIPABOYHHUKH,
SHIUKJIONEIUH, TMOMCK OPraHUYeCKMX W HEOPraHWYEeCKHX pPEaKIMi, COCTaBJICHHE ypaBHECHUI
peakumit

- http://mchs.gov.ruMununcrepctBo Poccuiickoit deneparyu 1Mo geaaM rpakaaHCKOM
000pPOHBI YPE3BBIYANHBIM CUTYAIUSM U JIMKBUIALNUN TIOCTIEACTBUIA CTUXUUHBIX O€ICTBUN

- https://72.mchs.qgov.ru/deyatelnost/poleznaya-informaciya/rekomendacii-
naseleniyu/spravochnyy-material-dlya-ukp/avariyno-himicheski-opasnye-veshchestvaAsapuiino
XHMHYECKH OITACHBIE BEIIECTBA
https://fireman.club/statyi-polzovateley/avariyno-himicheskie-opasnyie-veshhestva-spisok-ahov/
ABapHﬁHO XUMHUYCCKHUEC OITACHBIC BCIICCTBA: BUIAbBI 1 XapaKTepI/ICTI/IKa

Hngpopmayuonno—obpasosamenvHule pecypcni:
1. Anpec cuctembl AUCTAHIIMOHHOTO 00y4enust: https://sdo.kosgos.ru/

2. DOnexTpoHHble OWMONMOTEYHBIE PpEecypchl  DIEKTPOHHBIE  pecypchl -  KocTpomckoii

FOCVI{aDCTBCHHBIﬁ YHUBCPCUTET

VYuusepcuretckas 6ubnmoreka ONLINE YHuBepcurerckas oudnmoreka ONLINE
http://znanium.com/

Jlans https://e.lanbook.com/

Onexrpounas 6ubmmorexa KI'V http://library.kosgos.ru

SR
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