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KomneroTepHble ceTH, yTBep>kKAeHHOTO npukazoM MuHoOpa3zoBanusi Poccun ot 28
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14 masg 2014 r. Ne 525,
denepanpHoro rocynapcrBenHoro cranaapra CIIO no cneumansnoct 13.02.11
Texnuyeckass  SKCIUTyaTalus M OOCIYy)XHMBaHHME  DJIEKTPUYECKOro  H
3IIEKTPOMEXaHHYECKOT0 000pyAoBaHus (110 OTPACIsM), YTBEPIKIEHHOIO IIPUKA30M

MunoOpa3oBanusi Poccuu ot 28 ntons 2014 r. Neg31,



dbenepanbHoro rocymapctBeHHoro crangapra CIIO mo cmemmanbroctr 11.02.01
PagnoanmaparocTpoeHue, yTBEp>KICHHOTO MpukazoM MuHoOpasoBanus Poccun
oT 14 mas 2014 r.Ne 521,

denepanbHoro rocymapctBeHHoro crangapra CIIO mo cmemmanbsrocTr 15.02.08
TexHONOrus MAaIIMHOCTPOEHUS, YTBEPKIECHHOTO TpHKa3oM MuUHOOpa3oBaHUs
Poccun ot 18 anpesns 2014 r.Ne 350,

dbenepanbHOoro rocymapctBeHHoro crangapra CIIO mo cmemmanbrOocTH 22.02.06
CBapo4yHO€ TPOU3BOJCTBO, YTBEPKIECHHOTO MpukazoM MunHoOpa3zoBanus Poccuu
ot 21 anpens 2014r. Ne 360,

dbenepanpHoro rocyaapcrsennoro crangapra CIIO mo cnenuansHoctu 27.02.04
ABTOMAaTUYECKHE  CHCTEMBI  YIOPABJIEHUSA,  YTBEPXKACHHOTO  IMPHUKA30M
Munoo6pa3oBanus Poccun ot 07 masg 2014r.Ne 448;

PEKOMEHJALMsAMU [0 OpraHu3allid IOJIYYEHHS CPEIHEro  OOIIEero
oOpa3oBaHMsI B Ipeleiax OCBOCHHUS O0Opa30BaTENbHBIX IPOrPaMM CpPEIHETO
npodeccuoHanbHOro 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS C
yueToM  TpeOoBaHMIl  (enepaiabHbIX TOCYJapCTBEHHBIX  00pa30BaTENIbHBIX
CTaHJAAPTOB M TOJyYaeMOM CHEUUAIbHOCTH WM MOpOo(ecCUd CPEIHEro
npodeccuoHanbHoro oOpa3zoBaHus (TMUChMO JlemapTrameHTa TrocCyIapCTBEHHOMN
MOJIMTUKH B chepe moaArotoBku padounx kajapos u JI1O Muno6puayku Poccun ot
17.03.2015 Ne 06-259),

OPUMEPHONM  MpOrpamMMbl  y4eOHOM  JUCHUIUIMHBI  «XUMHUS» I
npodeCCUOHANIBHBIX ~ 00pa30BaTENIbHBIX  OpraHu3aluii,  PEKOMEHIOBAHHOU
denepalbHBIM TOCYIapPCTBEHHBIM aBTOHOMHBIM yupexkaeHuem «denepanbHbli
UHCTUTYT pa3BUTHA oOpasoBanus» (mamee — DPIAY «DUPO») B KauecTBe
OPUMEPHOM MPOrpaMMbl  [JJIsl  pealu3aldd OCHOBHOM MpoQecCHOHATbHOU
oOpazoBarensHOM mporpamMbl CIIO Ha 0aze OCHOBHOTO 00IIEro 00pa3oBaHUsA C
MOJIyYeHHEM cpeHero obiero obpazoBanusi, mpotokod Ne 3 ot 21 utons 2015r.,

peructpaunoHHbii HoMep pereH3uu Ne 371 ot 23 nrons 2015 r. OI'AY «DHUPO».
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1. TACIIOPT TPOTPAMMBI YYEBHOM TUCIUATIIMHBI
«XUMHUSI»
1.1. O6n1acTh NPpUMEHEHUs] MPOTrPaAMMBbI Y4eOHOH TUCITUTIIMHBI

PaGouas mporpamMmma yueOHOM TUCIUIUTAHBI « XUMUSD SIBIISETCS 9aCThIO
nPOSPAMMbL NOO2OMOBKU CHEeYUATUCTO8 CPEOHE20 36eHA NO CHeYUANbHOCHIAM:

09.02.02 Komnviomephole cemu

09.02.04 Unpopmayuonmnsie cucmemol

11.02.01 PaouoannapamocmpoeHue

13.02.11 Texnuueckas sxcniyamayusi U 0OCIYIHCUBAHUE INEKMPULECKO20 U
NEKMPOMEXAHULECKO20 000PYO08AHUS

15.02.08 Texnonocus mawunocmpoenus

22.02.06 Csapounoe npouszso0cmeo

27.02.04 Asmomamuueckue cucmemvl ynpasieHus

TEXHUYECKOTO Npopuiist MpoPecCUOHANIBHOTO 00pa30BaHMUSL.
CocraBiieHa Ha OCHOBE MPUMEPHOM MPOTrpaMMBbl YHEOHOU TUCUUIIITUHBI
«XUMHUSD» IJ15 CHELMATBHOCTEN CpeIHEro Npo¢eCcCUOHaIBLHOIO 00pa30BaHuUs

TEXHUYECKOTO Tpodusisi (6a30BbIM YPOBEHB).

1.2. Mecro y4yeOHoM nucuuninubl B cTpykrype IHIICC3

YyebHasg JuCHUIUIMHA SBJSETCA JUCHUIUIMHOW —00111e00pa3oBaTeIbHOTO
y4eOHOI0 IMKJIA B COOTBETCTBHM C TEXHHMYECKUM MpoduiieM npodeccHoHaIbHOro
oOpa3oBaHus.

VYuebHasg mucHUIUIMHA OTHOCUTCA K mpeametrHou obnactu ®I'OC cpennero
o011ero o0pa3oBaHusl €CTECTBEHHBIE HAYKU OOIIEH M3 00sS3aTEeNIbHBIX MPEIMETHBIX
oOmnacTeil.

YpoBeHb OCBOCHUS yUeOHOM TUCHUIUIMHBI B cooTBeTCTBUM ¢ PI'OC cpennero
ob1rero oOpazoBaHusi 0a30BBIM.

Peanuzanust  copepkaHusi  y4yeOHOM — JUCHMIUIMHBI  TPEANoJiaraet
coOJII0/ICHUE TMPUHIMNA CTPOTOM TMPEEMCTBEHHOCTH IO OTHOIICHUIO K
COJIep KaHMI0 Kypca « XUMHS» Ha CTYIIEHU OCHOBHOTO 00111eTr0 00pa3oBaHUsI.

B To xe Bpemsi yueOHasi AUCHUIUIMHA «XUMUS» I8 MPOo(HECCHOHATBHBIX

06p330BaTeJIBHI)IX OpFaHI/ISaHI/Iﬁ 06naz[aeT CaMOCTOATCIIBHOCTBIO N ICJIbHOCTBIO.



PabGouass mporpamMMa y4eOHOM  AUCHUIUIMHBI  «XUMHS» UMeeT
MEXIIPEIMETHYIO CBSI3b C 0OIEOOpPa30BaTEIbHBIMA YYEOHBIMU JUCLHUILIIMHAMUI
BCEI'0 €CTECTBEHHO-HAYYHOT'O LIUKJIA U TPOPECCUOHATBHBIMU TUCHUIIMHAMU.

N3yuyeHue y4yeOHOW AUCHUIUIMHBI «XHMHSI» 3aBEPIIACTCA MPOMEKYTOUHON
aTrTecraner B dopme oughgepenyuposannozo 3auema B paMKaX OCBOCHUS

[IITCC3 Ha 6a3e 0OCHOBHOI'O OOIIEro 00pa3oBaHMs.

1.3. IlnanupyemMbie pe3yabTaThl OCBOCHHS YUeOHO# THCIHIIHHBI
OcBoenne cojaepxaHusi y4eOHON AWCHUIUIMHBI XHUMHS obecrieunBaeT
JOCTHKEHHE CTYICHTAMU CIICAYIONIUX Pe3yabTaTOB:

JAUYHOCHIHBIX:
YyBCTBO TIOPIOCTH M YBOKEHUS K HCTOPUM U  JOCTHXKCHMIM
OTEYECTBEHHON XMMUYECKOM HAayKH; XMMHYECKU I'PAMOTHOE IOBEICHHUE B
npo(PECCUOHANIBHON  JI€ATEIbHOCTA M B OBITY TpH OOpallleHuu C
XUMHUYECKMMH BEIIECTBAMH, MaTepraIaMu U MPOLECCaMU;

TOTOBHOCTB K IIPOJOJIKEHUIO 00pa30BaHMs U MOBBIICHUS KBaTU(UKAUU
B M30paHHOM MpO(EeCcCHOHATBHOM JESITENbHOCTH M OOBEKTUBHOE
OCO3HAHME POJIM XUMUYECKUX KOMIIETCHLIUN B 3TOM;

YMEHUE MCIOJb30BaTh JOCTH)KEHHUSI COBPEMEHHOM XHMHYECKON HAYKH U
XUMHUYECKUX TEXHOJIOTHI JUTSI HOBBILICHHUS COOCTBEHHOTO
UHTEJUIEKTYaJlbHOTO  pa3BUTUSL B BBIOpaHHOW  MpodecCHOHATBHOM
NesATEIbHOCTH;

MemanpeomMemuuIx:

UCIIOJIb30BaHUE DA3IUYHBIX BHUJOB IIO3HABATEJIbHOM JAEATEIBbHOCTH U
OCHOBHBIX  WHTEJUIEKTyaJIbHBIX  Omepanuid  (MMOCTAHOBKH  3aJadH,
dbopMyIUpOBaHUS TUIOTE3, aHAM3a U CUHTE3a, CpaBHEHUsI, 0000IIeHMUS,
CHCTEMAaTH3allu{, BBISBICHUS MPUYMHHO-CIEACTBEHHBIX CBS3EH, MOMCKA
aHaJoroB, (OPMYJIMPOBAHUS BBIBOJOB) I pEHICHUS TOCTaBICHHON
3aJaud, TPUMEHEHHE OCHOBHBIX METOJOB T[O3HaHUS (HaOMIOnEHus,
HAYYHOT'O 3KCIEPUMEHTA) JUIsl U3yUEHUs! PA3IMYHBIX CTOPOH XUMUYECKUX
OOBEKTOB M MPOLECCOB, ¢ KOTOPHIMU BO3HUKAET HEOOXOAMMOCTH CTall-
KHBaThCS B MPOPECCUOHABHOM cdepe;

UCTIONb30BAaHUE PA3UYHBIX HMCTOYHUKOB JUIS TONYYCHHS] XUMHUYECKOU
uHpOpMAIlK, yMEHHE OIEHUTh €€ JOCTOBEPHOCTh JUIS JOCTHKCHUS
XOpOIIUX Pe3yJbTaTOB B MPodeccuoHaNbHOH cdepe;
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* npeoOMemHbixX:

c()OPMUPOBAHHOCTh NPEJCTABICHUA O MECT€ XUMHUU B COBPEMEHHOU
HAayYyHOW KapTHMHE MHpA; NOHMMAaHUE POJU XUMHH B (OPMUPOBAHUU
Kpyro3opa M (YHKIIMOHAJIbHONW TI'PaMOTHOCTH 4YEJIOBEKa Ui PELICHUS
IIPAKTUYECKUX 3a/]1a4;

BJIAJICHUE OCHOBOIOJIATAIOIIMMU XWMHWYECKUMH TOHATHUAMH, TEOPUSIMH,
3aKOHAaMH M 3aKOHOMEPHOCTSIMM; YBEPEHHOE II0JIb30BAHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

BJIaJICHUE OCHOBHBIMHM METOJAMM HAay4HOI'O MO3HAHUS, UCIIOIb3yEMBIMU B
XUMHH: HAOJIOJEHUEM, ONHMCAHUEM, W3MEPEHUEM, HKCIEPUMEHTOM;
yMeHHE 00padaTbiBaTh, OOBSACHATH PE3YyJbTaThl IMPOBEACHHBIX OIBITOB U
JienaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTh NPUMEHSATH METOJIbI
NO3HAHUA TMpPU pEUIEHUU NPaKTUYECKUX 3aaad; CcHOpMUPOBAHHOCTH
YMEHHs J1aBaTh KOJIMYECTBEHHBIE OLEHKHM WM MPOU3BOJHUTH PACUETHI IO
XUMUYECKUM (POpMyJIaM U ypaBHEHUSIM;

BJIaACHUC IIpaBHJIaMH TCXHHKH 0e301acHOCTH IIpu HKCIIOJb30BAHUU

XUMHYCCKUX BEIICCTB;
c(hOpMHUPOBAHHOCTH

COOCTBEHHOM

IIO3UINHN I10 OTHOIICHHIO K

XUMHUYECKON MH(POPMAIINH, TOTYyYaEMON U3 Pa3HbIX HCTOYHHUKOB.

OcBoeHue cojaepkaHuss y4eOHOM JUCHUIUIMHBI «XHUMHUS» 00ecIeurnBaeT

(bOpMI/IpOBaHI/IC N Pa3BUTHC YHHBCPCAJIBHBIX y‘-I€6HI>IX I[CI\/'ICTBI/II\/’I B KOHTCKCTC

MPEEMCTBEHHOCTH (DOPMHUPOBAHUS OOLTUX KOMITETCHITUH.

Buabl yHHBepcaJbHbIX YUeOHBIX

JAeCcTBUH

OO0mue KOMNETEHUNH
(B coorBercTBHM ¢ ®T'OC CIIO o

CIEHUATIBHOCTH)

JInyHOCTHBIE

o0ecreynBaroT HEHHOCTHO-CMBICIIOBYIO
OPHUCHTALIUIO 06y"IaIOH_[I/IXC$[ U OpHUCHTAHIO B
COMAJIBHBIX  POJIAX W  MECKIMYHOCTHBIX
OTHOIICHUAX

OK 1. [loHumaTh CyIIHOCTb U COLIUAJIBHYIO
3HAYMMOCTb CBOEH Oynymiei nmpodeccun,
IIPOSIBJIATH K HEH YCTOMYUBBIN UHTEPEC.

OK 3. [IpuHumaTh perieHus B CTaHAAPTHBIX U
HECTAHJIAPTHBIX CUTYaLUAX U HECTU 33 HUX
OTBETCTBEHHOCTb.

OK 8. CamMOCTOSITENTEHO ONPEENTH 3a1a4l
npoeccnoHaTbHOTO U TMYHOCTHOTO Pa3BUTHS,
3aHUMAaTbCA CaMO0OPa30BaHUEM, OCO3HAHHO
IJIAaHUPOBATH MOBBIIIEHNE KBATU(UKALINH.

PeryasituBHbIe

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
JeSITebHOCTb, BEIOUPATh TUIIOBBIE METOJIbI U




LesernoiaraHue, niaHupoBaHue,
MIPOTHO3UPOBAHUE, KOHTPOJIb (KOPPEKIIHS),
camMoperyJsnus, oreHka ( 0oecrneynBaroT
OpraHU3aIMI0 00YJAIOIIMMHUCS CBOCH
y4eOHOU JeATEeTLHOCTH)

CIOCOOBI BHIMTOTHEHUS MPOPECCUOHATBHBIX 3a/1a4,
OLIEHUBATh UX I(P(HEKTUBHOCTH U KaYECTBO.

OK 3. IIpynuMars pemieHus B CTaHJAPTHBIX U
HECTAaHJAPTHBIX CUTYAIMSIX M HECTH 332 HUX
OTBETCTBEHHOCTb.

ITo3HaBaTe/IbHBbIEC OK 4. Ocy1ecTBiATh NOUCK U UCHOJIB30BaHUE
nHpopManuu, HeooxoaUMOoM 17151 3P HEKTUBHOTO
o0ecreunBaOT HCCIIEJIOBATEIBCKYIO (popmarun, A o 5bd
BBITMOJIHEHHSI TPOQEeCcCCHOHANBHBIX 3a/1a4,
KOMIIETEHTHOCTb. ~ YMeHue paboratb C
. podecCHOHAIEHOTO ¥ TIMYHOCTHOTO Pa3BUTHSL.
nHpopmaruen
OK 5. Hcnonp3oBaTh HHGOPMAITMOHHO-
KOMMYHHKAITUOHHBIE TEXHOJIOTUHU B
npohecCUOHATLHON e TeIbHOCTH.
OK 9. OpueHTUpOBaThCs B yCIOBUSAX YaCTOU
CMEHBI TEXHOJIOTHH B podeccrnoHalbHOM
e TEIbHOCTH.
KoMmyHukaTuBHbIe OK 6. PaboTtath B KOJJIEKTHBE U KOMaHJE,

00eCTIIeYnBaIOT CONUATBHYIO KOMIICTCHTHOCTD
W y4eT NO3UMLUUU JIPYyrux JIOAeH, yMEHHE
CJIyIIiaTh U BCTYIATh B IMAJIOT, Y4aCTBOBATh B
KOJIJIEKTUBHOM oOCyXJIeHUu  mpoOsem,
B3aUMOJICHCTBOBATh U  COTPYAHHUYATH CO
CBEPCTHUKAMH U B3POCIIBIMU

3¢ PeKTUBHO 00IIATHCS C KOJIJICTaMH,
PYKOBOJICTBOM, TIOTPEOUTEIISIMH.

OK 7. bpatp Ha ce0s OTBETCTBEHHOCTb 32 paboTy
YIEHOB KOMaH/ 1bl (TOJYMHEHHBIX ), 32 PE3YJIbTAT
BBITIOJTHEHUS 33/ 1aHUN.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHOI TN CHUILTHHBI

MakcumanbHas yueOHast Harpy3ka oOydaromierocst 117 yacos, B ToMm umucie:

- 00s13aTenpHas ayIUTOpHAs yueOHast Harpy3ka o0yJarorierocs /8 4acos;

- caMocTosiITeNbHAs paboTa oOyuatomierocs 39 vaca.

B ToM uucne yacoB BapuaTUBHOM 4YacTH yueOHbIX LUKIOB [ITICC3 He

npeoycmompeHo.




COJIEP’)KAHUE YYEBHOM JUCHUILIUHBI U

TEMATHYECKOE IINTAHUPOBAHHUE

2.1. O0beM yueOHOM TUCHUNIMHBI U BUIbI Y4eOHOH padoThl

Buj yueOHoi1 padoThl

Oo0BeM 4acoB

MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 117
Oo0s13aTeIbHAN aYyAUTOPHAA YYeOHAasl HAarpy3Ka (Bcero) 78
B TOM YHCJIC:
71a00paTOPHBIE 3aHATHUS 20
MPAKTUYECKHE 3aHATUS 16
KOHTPOJIbHBIE paOOThI 1
WuauBuayanbHbIi poekT (eciu npedycmompeno) -
CamocrosiTesibHasi paboTa o0y4arinerocs (Bcero) 39
B TOM YHCJIC:
Iloozomoeka
-coobwenull, pehepamos, 00K1IA008; 8
-cocmaegieHue  mabauy 01 cucmemamuzayuu - y4eOHoeo 2
mamepuana,
-cocmasiieHue Kpocceopoos no u3y4eHHol meme, 2
- peuuenue 3a0ay U YnpadcHeHuil no oopasyy, 6
- BbINOJIHEHUE UHOUBUOYATbHBIX NPOEKMOB 21

Ilpomescymounas ammecmayus 8 hopme oughghepenyuposanno2o 3auema

[IpodunbHOe n3ydeHune o01eo00pa3zoBaTeIbHON YYEOHON AUCIIUTITUHBI « X UMUSI»
OCYIIECTBIISIETCSl YACTUYHBIM TIepepacipe/iefieHieM y4eOHbIX YacOB U 0TOOpOM
JTUAAKTAYECKUX SAUHUI] B 3aBUCUMOCTU OT BaYKHOCTU TE€M IO CHEIUATBHOCTIM

09.02.02 Komnviomephole cemu
09.02.04 Unpopmayuonmnsie cucmemul
11.02.01 Paouoannapamocmpoerue

13.02.11 Texnuueckas sxcniyamayus u 00CIYHCUBAHUE INEKMPUYECKO20 U

INEKMPOMEXAHUYECKO20 000PYO0BAHUS

15.02.08 Texnonocus mawunocmpoenus

22.02.06 Csapounoe npouszeo0cmeo

27.02.04 Asmomamuueckue cucmemul YnpaeieHus




2.2. TemaTu4ecKHUii IJIaH U coJepKaHue YUeOHOH TUCIUININHBI

HanmMeHoBanue ConepxaHue yueOHOro MaTepuaa, XapakTepuCTUKAa OCHOBHBIX BUJIOB Ob6beM YpoBeHb
pa3zesoB U TeEM 71ab0paTOpHBIE U MPAKTUUYECKHE PAOOTHI, y4eOHOMU JesITeIbHOCTH CTY/ICHTOB 4acoB OCBOEHUS
caMOCTOsATeNIbHAs paboTa 00ydaromuxcs
Beenenne 1 1
Pazoen 1. Oowan u 37
HeopzaHuueckan
xXumus
OcHoBHbIE TOHATHS XuMuU. BemecTBo. | DopMynupoBaHUE 3aKOHOB 4 2
AtoM. Monekyna. XUMHYECKHMU DJIEMEHT. | COXPAHEHUS MACCHI BEIIECTB U
Annorponus. IIpocTeie M CIOXKHBIE BEHIECTBA. | IMOCTOSHCTBA COCTABA BEIIECTB.
KadecTBeHHBII W KOJMYECTBEHHBI COCTaB | Y CTaHOBKA IPUYMHHO-CIIECTBEHHON
BEIIECTB. XUMHYECKHE 3HAKM U (QOPMYJBL. | CBSI3U MEXIY COACPKAHUEM ITUX
OTHOCHUTENIBHBIE aTOMHAasi M MOJIEKYJISIpHAs | 3aKOHOB M HAIIMCAHUEM XMMHYECKUX
Maccel. KonnuecTBo BemecTsa. bopMy U ypaBHEHHUH.
Tema 1.1. OcHoBHbIE 3aKOHBI XUMHHM. Crexuometpus. | OTpakeHUE XUMAYECKUX MPOLECCOB C

OCHOBHBIE TOHATUSI
U 3aKOHBI

3aKOH COXpaHEHUsS MacChl BEUIECTB. 3AKOH
MOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJISAPHOM

CTPYKTYphl. 3aKOH ABOTaJpO U CJIECACTBHUS W3

HETO.
Pacuersle  3amauM  Ha  HAaxOXKJICHUE
OTHOCHUTEIBHOMN MOJIEKYJISIPHON MaccChl,

OIPENICJIEHUE MACCOBOM JOJM XHUMHUYECKUX
3JIEMEHTOB B CJI0’KHOM BEIIIECTBE.
Hemoncmpauuu

ITOMOUIBI0 YPABHEHUN XUMUAYECKUX

peaKuuit

YCcTaHOBKA 3aBUCUMOCTH MEXKIY
Ka4eCTBEHHOMN M KOJIMYSCTBECHHOM
CTOpPOHAMH XUMHUYCCKHX 0OBEKTOB H
MPOIIECCOB.
Pemenue pacyeTHsIxX 3a1a4 o
XUMHUYECKUM (popMyriaM U ypaBHe-
HUSIM
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Mojenu aToMOB XMMHYECKHX 3JIEMEHTOB.
Monenn MOJEKyld TPOCTBIX M CIOKHBIX
BemecTB (mapoctepkHeBoie U CrTroapra —
bpurne6a).
Komeknust mpoCThIX M CIIOKHBIX BEIIECTB.
HexoTopsie BemiecTBa KOJTUIECTBOM 1 MOJTb.
Mojenb MOJSIpHOTO 00beMa Ta30B.
Amnorponust pocdopa, KUCI0poaa, 0JIOBA.
Ilpogpunvhuie u npogeccuonanvro
3HauuMble cooepicanus.
AnnotpornHbie MoaudUKaluKM yriepoja (aamas,

JJiemeHnbl

rpadur), Kuciopojaa (KUCIOpOA, O30H), OJOBa
(cepoe u 6emnoe 0J10B0). [ToHsATHE O XMMUYECKON
TEXHOJIOTHIH, OMOTEXHOJIOTHH U

HAHOTCXHOJIOTHUH.

JlabopaTopHbie pabOTHI
[IpakTruueckas pabora

OObsicCHEHUE XUMHUYECKUX SBJICHUMH,
MIPOUCXOSIINX B IPUPOEC, OBITY U
Ha TIPOU3BOJICTBE.
OmnpeneneHue BO3MOXHOCTEN
MPOTEKaHUSI XUMUYECKHUX MpeBpalie-
HUHN B pa3IUYHBIX YCIOBUSX.
CoburofieHue mpaBmil YKOJIOTHYECKU
IPaMOTHOTO TIOBEICHUS B OKPY-
JKAIOIIEH cpere.
OreHka BIUSIHUS XUMHYECKOTO
3arpsi3HCHHS OKPYKAIOIIEH CpeIbl Ha
OpraHU3M YeJIOBEKa U APYTHUE KUBBIC
OpraHU3MBbl.
CobmroieHre mpaBui 6€301acHOTO
oOpaIieHus C TOPIOYUMH U TOK-
CUYHBIMH BEIIIECTBAMH,
71a00paTOPHBIM 000PYAOBAHUEM.
[TonaroroBka pacTBOpOB 3aJaHHOMU
KOHIICHTpAIMH B OBITY M HA MPO-
W3BOJICTBE.
Kputnueckas oreHka T0CTOBEPHOCTH
XUMHUYECKON HHPOpMAIINH,
MTOCTYIIAFOIICH U3 Pa3HbIX UCTOYHHUKOB
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1 PacueTsl Mo XuMu4deckum popmynam u
YpaBHEHUSIM
KonTponbHbie paboTh
CamocrosiTenbHbIe padOThI
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Tema 1.2.
[Tepuonnueckuit
3akoH u Ilepmonu-
yeckast cucrema
XUMHUYECKUX
sanementoB J[. W.
MenneneeBa 51

CTPOCHUE aTOMA

[Tepuomnueckui 3akoH .M. MeHnneneena.

Otkpeitnie  J[.W.MenneneessiM  [lepuonnye-
CKOro 3akoHa. Ilepwonnueckuii 3akOH B
dbopmymnuposke J[. . Menpaeneesa.

[lepuonuueckass ~ tabouna  XUMHUYECKUX
AJIEMEHTOB — rpaduyeckoe oToOpaxkeHue
NEPUOINYECKOTO 3aKOHa. Crpykrypa

NEPUOTUYECKON TAONHIIBI: TEPUOLI (Mayble U
OoJibIlIKE), TPYIIbI (TJIaBHASL U TIOOOYHAs).
Crpoenne aroma u llepmoanuecknii 3aKoH
JI.M.MenpaeneeBa. ATOM — CJIOXHas 4acTUIA.
SAnpo (MPOTOHBI U HEUTPOHBI) M BIEKTPOHHAS
ob6onouka. M3orombl. CTpoeHHE AIEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB MaJbIX MEPUOIOB.
OcoOenHoctu

CTpOCHUA QJICKTPOHHBIX

000J104Y€eK OOJIBIITUX

MepuoaoB (MEPEeXOAHBIX AeMeHTOB). [loHsTHE

aTOMOB DJIEMCHTOB

o0 opOuransx. S-, p- u d-opOuranm.

DJICKTPOHHBIC KOH(PUI'YpallMd aTOMOB  XH-
MUYECKUX JJICMECHTOB.
dbopmyIpoBKa

3HadeHne

CoBpeMeHHas
[Tepnoandeckoro 3aKOHA.
[Tepuomnueckoro 3akoHa u Ilepuomuueckont
XUMHUYECKUX

CHCTCMBI 3JIEMCHTOB

JA.N.MenneneeBa i1 pa3sBUTUS HAyKd U

YcTaHOBKa 3BOJTIOLIMOHHOM
CYIIIHOCTH MEHJICIIEEBCKOMN U
COBpEMEHHOM (HOPMYITHPOBOK
nepuoandeckoro 3akona /[. 1.
MenpeneeBa. O0ObsICHEHUE
(U3UYECKOTO CMBICIIA CUMBOJIUKH
MePUOANICCKON TaOTUIIBI
XAMHUYECKHUX 3emeHToB 1. U.
MeneneeBa (HOMEPOB JIEMEHTA,
nepuoja, rpymibl) U yCTaHOBKA
MPUYUHHO-CJICACTBEHHON CBSI3U
MEXK]ly CTPOCHHEM aToMa U
3aKOHOMEPHOCTSAMU U3MEHEHUS

CBOMCTB DJIEMEHTOB U 00pa30BaHHBIX
VMMM BEILIECTB B IIEPUOJIAX U IPYIIIAX.
XapakTepUCTUKA 3JIEMEHTOB MaJIbIX U

OOJBIIMX MEPUOJIOB IO UX
nonoxkenuto B [leproanueckoit
cucteme /1. . Menneneena
Hcnonp3oBanue B yd4eOHOH U
po(hecCHOHATBHOM JeSTENbHOCTH

XUMHWYCCKUX TCPMHHOB U CUMBOJIMKH.
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NOHUMAHUSI XUMUYECKOW KapTUHBI MUpA.
Hemoncmpayuu

Pazmmunbie popmer [leproandeckoit CUCTEMBI
xuMudeckux saemenToB J|.M.Mennaeneena.

JlunaMuyeckue TaOauIbl ISl MOJETUPOBAHUS
[lepnoandeckor CUCTEMBI.

DIIEKTpU3aLMS TEX U UX B3aUMOJICHCTBUE.
IIpogunvnvie u npogheccuonanvno 3Havumvle
71emenmul cooepircanusn. PaTnoaKTUBHOCTb.
Hcnonb3oBaHue paguoakTUBHBIX H30TOMOB B
TEXHUUYECKUX 1es1X. PEHTreHOBCKOE U3ITyYeHUE
Y €ro UCIOJIb30BaHUE B TEXHUKE U MEAUIMHE.
MogenupoBaHue Kak METO]I TPOTHO3UPOBAHUS
CUTYyallid HA MPOU3BOACTBE

14




Ilpakmuueckas paboma

1 CocraBneHue »3IIEKTPOHHBIX (QOpMynT U
rpaduyeckux
AIIEKTPOHAMHU

CXEM, 3am0JIHCHUE 1504

Jlabopamopnasa paboma

Konmponvnas pavoma

Camocmoamenvnasa padboma. 11oaroToBKa
KpOCCBOPJIOB 110 TeMe «CTpoeHre BEIIeCTBa»
Pabora ¢ yueOHMKOM

Hcnonp30BaHre KOMIBIOTEPHBIX
TEXHOJIOTU JJ1s1 00pabOTKH U
nepeaavyn XMMU4eCKo HHPpOopMaluu u
€€ MPEJICTABIICHUS B PA3JIMYHBIX
dbopmax

Tema 1.3. Ctpoenue
BEILECTBA

Honnass xumudeckas cBsi3b. KaTnoHbl, uX
o0pa3oBaHUe M3 aTOMOB B pe3yJIbTaTe Mpoiecca
OKHCJICHHSI.

AHHMOHBI, HUX 00pa3oBaHHE U3

aTOMOB B pe3ylbTaTre Imporecca

HoOBJeHUs. MoHHaAs CBsA3b KakK CBS3b MCKOY

BOCCTa-

KaTHOHaAaMM M aHHOHAaMHM 3a CUCT JJICKTPOCTa-

THYeCKOoro  mpuTsbkeHus.  Kiaccudukanuys
MOHOB: TIO COCTaBy, 3HAKy 3apsja, HAJIUYUIO
TUJIpaTHOU 000JIOYKH. Honnrie
KpUcTayuIndeckue permeTku. CBOWCTBa BEIIECTB
C MOHHBIM THUIIOM KPUCTAUTHYCCKON PEIICTKH.
KoBanenTHas xumudeckass CBA3b. MEXaHU3M

o0pa3oBaHUsI KOBAJIEHTHOW CBS3U (OOMEHHBIN H

YMeHue naBath ONpeicicHrE U
OTIEPUPOBATH CICAYIOIINUMU XU-
MHYSCKUMU MMOHSATHSMU: BEIIECTBO,
XUMHYECKHUI SJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAs
Y MOJIEKYJIspHAasi MacChl, MOH,
aJUIOTPOIHS, U30TOMBI, XUMUYECKas
CBSI3b, DJICKTPOOTPHUIIATEIIHLHOCTbD,
BaJICHTHOCTbh, CTCTICHh OKUCJICHUS,
MOJIb, MOJISIpPHAsI Macca, MOJISIPHBII
00beM ra3000pa3HbIX BEIIECTB,
BEILIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHUS
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JOHOPHO-AKIENTOPHBIN).
DNEeKTPOOTPULIATEIBHOCTD. KoBaneHTHbie
MoJsipHass WM HenoJsipHas CBs3U. KpaTHOCTh
KOBAJEHTHOM  CBA3U.  MOJIEKyJsSIpHBIE U
aTOMHBIEC KpUCTAJUIMYECKUE pemeTku. CBoiicTBa
BELIECTB C MOJIEKYJSIDHBIMM M aTOMHBIMU
KPUCTAJUIMYECKUMU PEIIETKAMM.

Meramnuyeckas  cBsa3b.  Mertamuyeckas

KpUCTAJUIMYCCKasA PCHICTKA W MCTAJINIMYCCKast

XUMHUYecKass CBsA3b. Dusmueckue CBOMCTBa
MCTAJIJIOB.

ArperaTHHe COCTOAHUA BCIICCTB n
BOJOPOJHAA CBA3b. TBepz[oe, KHNIKOC H

razoo0paszHoe cocTosiHusA BeriecTB. Ilepexon
BEIIIECTBA U3 OJIHOTO arperaTHoro COCTOSIHUS B
npyroe. BogopoHas cBs3b.

YucTtele BeniecTBa u cMecH. Ilonarue o cmecu
BellecTB. ['OMOT€HHBIE U TeTEPOTCHHBIE CMECH.
CocraB cMmeceli: oObeMHass M MaccoBas JIOJIM
KOMITOHEHTOB CMECH, MacCOBasi J0JIsI IpUMECEH.
ITonsaTue 0

JucnepcHblie CHUCTEMBI.

nucniepcHor cucreme. JlucmepcHas (aza wu
cpena.

AUCIICPCHBIX CHCTCEM. Ilonstue o KOJIJIOMAHBIX

TVCTIEPCUOHHAS Knaccuduxanus

CHUCTCMaAX.

YcTaHoBKa 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX BEIIECTB OT CTPOCHUS
aTOMOB 00pa3yIOIIUX UX XUMUYECKUX
AJIIEMEHTOB. XapaKTEPUCTUKA
Ba)KHEHIIINX TUIIOB XUMHYECKHUX
CBSI3¢H M OTHOCHUTEJILHOCTH ATOM
THUIIOJIOTHH.
OOBsICHEHHE 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUSA
KPUCTAJUIMYECKUX PEUIETOK.
Hcnonb3oBanue B yueOHOU U
npo¢eCCUOHATIBHON JIEATEIIbHOCTH
XUMHYECKUX TEPMUHOB U CHMBOJIUKH.
OTpaxeHrne XUMHYECKUX MTPOLIECCOB C
MOMOIIIbIO YPABHEHUN XMMUYECKHUX
peaKunit
Hcnonp30BaHne KOMIBIOTEPHBIX
TEXHOJIOTUM JJ1s1 00pabOTKH U
nepeaayu XuMu4ecko nHdopmanuu u
ee MpeJICTaBJICHUS B Pa3IUYHbBIX
dbopmax
YcTaHOBKA 3aBUCMMOCTH MEXKITY
KQ4e€CTBEHHOMN M KOJIMYSCTBECHHOM
CTOPOHAMH XUMHUYECKUX 0OBEKTOB U
MPOILIECCOB.
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Jlemoncmpayuu

Monenb KpUCTaNTMYECKON PEIIEeTKH XJIOPHIa
HaTpHS.

O6pa3ubl MUHEPAJIOB c MOHHOMN
KPUCTAJNIMYECKON PEIIETKON: KalbIUTa, rajIuTa.

Monenu KpUCTaNIMYECKUX PEUIETOK «CyXOro
apaa» (WM HWopja), anMasza, Tpadura (WM
KBapIa).

[TpuOOpHI HAa KUAKUX KPUCTAILIIAX.

OOpa31mpl  pa3IMYHBIX JTUCTIEPCHBIX CHUCTEM:
AMYJIbCUHM, CYCHEH3UM, a’3p030Jie, Treined u
30JIEH.

Koarynsus.

Cunepesuc.

Oddext Tunnans.

Ilpogpunvhuie u npogeccuonanvHo
3Hauumosle 3iemenmul coodepircanus. llonsp-
HOCTh CBS3M W TOJSIPHOCTH  MOJICKYJIBI.

Konpencarus. TekyudecTs. Bosronka.
Kpucramnmmzanus. Cyb6numarnust u
necyomuMarus. AHOMaIIUH bu3IYecKuX

CBOMCTB BOJBI. JKuakue kpuctaiuibl. MuHepabl
U TOpHBIE TOPOJABI KaK MPUPOAHBIE CMECH.
OMyJbCUM W CYCNEH3UH. 3071 (B TOM YHCIIE

Pemenue pacueTHbIX 3a/1a4 1O
XUMUYECKUM (popmysiaM 1 ypaBHe-
HUSM
OOBsiCHEHNE XUMUYECKUX SBJICHUH,
MPOUCXOMSIIUX B IPUPOAE, OBITY U
Ha IIPOU3BOJICTBE.
Ornpenenenue BO3MOKXHOCTEN
MPOTEKAHUS XUMUYECKUX MPEBpaIlle-
HUU B pa3IUYHBIX YCIOBUSX.
CoOmroieHre mpaBuil SKOJIOTUYECKHU
IPaMOTHOTO TIOBEJICHUSI B OKPY-
JKAIOIIEH cpere.
OueHka BIUSHUS XUMUYECKOTO
3arpsA3HEHUs OKPYKaoIIeH cpebl Ha
OpTaHW3M YEJIOBEKA U JIPYTUE KUBBIE
OpTaHU3MBI.
[ToaroroBka pacTBOpOB 3aJaHHOMU
KOHIIEHTpAIMX B ObITY U Ha TPO-
U3BOJICTBE.
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aspososin) u renu. Koarymsauus. Cunepesuc.

Ilpakmuueckan paboma

Jlabopamopnasa paboma
Konmponwvuaa paboma

Camocmosmenvnasn pa60ma

Tema 1.4. Bona.
PacTtBopsEI.
DJIEKTPOIUTUYECK
ast TUCCOIMALIMS

Bonma. PactBopel. PactBOopenune. Bopa kak

PacTBOPUTEII. PactBopumocTh BEIIECTB.
Hacepiennsie, HEHACBIICHHBIE,
MEPECHIIICHHBIE  PACTBOPHI. 3aBHCUMOCTD

pPaCTBOPUMOCTH TI'da30B, )KHIIKOCTGﬁ N TBCPAbIX
BCHICCTB OT pa3JIM4YHbIX (1)aKTOp0B.
MaccoBas A0JIA paCTBOPCHHOI'O BCIICCTBA.

BHGKTpOJ'II/ITI/ILIeCKaﬂ Aucconuranms.
9J'ICKTPOJII/ITBI )51 HCOJICKTPOUTHI.
QHCKTPOHI/ITI/I‘IGCKEUI Jucconuanms.

MexaHu3MBbl JIEKTPOJIMTUYECKON TUCCOLUAAIMN

pInIb: | BCIICCTB C Pa3IMdIHbIMHA THUIIaMU

XMMHUYECKOW  CBSI3U. ['WMapatupoBaHHbIE U

HETUJpaTUpoBaHHble HOHBI. (CTeneHb 3JeK-
TpoJiuTHuecKol aucconuanuu. CHllbHBIE U
cnabbie 27eKTPOJUThl. OCHOBHBIE TMOJIOXKEHUS
JTUCCOITUALINH.

TEOPUU  DJIEKTPOJIUTUYECKOU

KI/ICJ'IOTBI, OCHOBAHHSA U COJIM KaK OJICKTPOJIUTEI.

YMeHue gaBath ONpeaeacHue u
OTIEPUPOBATH CICAYIOIIUMU XU-
MUYECKUMHU MOHSITUSIMUA: PACTBOPHI,
AIEKTPOJIUT U HEAJICK-TPOJIUT,
ANEKTPOJIUTUUECKAS TUCCOLINAIUS,
OKHUCIIUTEIb U BOCCTAHOBUTEID,
OKHCIIEHHE 1 BOCCTAHOBJICHUE,
TEIJI0BOM (D PEKT peakiuu, CKOPOCTh
XUMHYECKOW peaKkinu, KaTaaus,
XUMHUUYECKOE paBHOBECHE,
DopMyIMPOBKA OCHOBHBIX
MTOJI0KEHUM TEOPUH DIIEKTPOJIUTHYE-
CKOM AUCCOLMALMHU U
XapaKTEepUCTHUKA B CBETE ITOU TEOpUU
CBOWCTB OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCAUHEHUM.
Hcnonb3oBanue B yueOHOM U
npodeCCUOHATIBHON JIEATEIbHOCTH
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Jlemoncmpayuu

PacTBOpUMOCTH BEIIECTB B BOJE.

CoOupanne Ta30B METOJOM BBITCCHCHUS
BO/IbI.

PactBopeHne B BOJE CEpPHOM KHUCIOTHI H
COJIC aMMOHHUS.

OO0pas1ibl KPUCTATUIOTHAPATOB.

N3roroBneHne TMIICOBON MOBSA3KHU.
HcnbiTanue pacTBOPOB JIEKTPOJIUTOB U
HEDJICKTPOJUTOB Ha MPEAMET JUCCOLUALINH.

3aBUCUMOCTh CTENEHHU JJICKTPOJUTHUECKOMN
JMCCOIMAIIMM  YKCYCHOM KHUCJIOTBI OT pa3-
OaBJIeHUS pacTBOpAa.

JBr>keHue OKpalIEHHBIX HMOHOB B
AIEKTPUUYECKOM TOJIE.

[IpuroroBiieHUE KECTKOW BOABI U YCTPAHCHUE
€€ JKECTKOCTH.

HNoHuThI.

OO0Opa3upl MUHEpPAIbHBIX BOJ Pa3JIMYHOIO
Ha3HAYECHUS.

[TpodunbabIe U MPpodecCHOHATHHO 3HAYNMbBIC
AJIEMEHTBl  coaepKaHus. PacTBopeHue Kak
bU3UKO-XUMHUUYECKUN  mporecc.  erioBbie
3 exTsI npu PacCTBOPEHHUH.
Kpucramnoruaparel.  Pemenue  3amau Ha

XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
OTpakeHHe XUMUYECKHUX IPOLIECCOB C
MOMOIIBI0 YPABHECHUN XUMUUYECKUX
peaKunit
[IpoBeneHne caMmOCTOSTENBHOTO
MOMCKa XUMUYECKON HH(POpMALINHU C
WCIIOJIb30BaHUEM PA3JIMYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3/1aHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa).
Hcnonp30BaHre KOMIBIOTEPHBIX
TEXHOJIOTU 7151 00pabOTKH U
nepeaadn XMMU4YecKoil nHpopMaluu u
€€ MPEACTABICHUS B Pa3IUYHBIX
dbopmax
Y craHoBKa 3aBUCUMOCTH MEXKTY
Ka4eCTBEHHOW M KOJIMYECTBEHHOU
CTOPOHAMH XUMHUYECKUX 0OBEKTOB U
MPOLIECCOB.
OObsiCHEHNE XUMHYECKHUX SBJICHUM,
MPOUCXOISIIUX B IPUPOJE, OBITY U
Ha MMPOMU3BO/JICTBE.
Ornpenenenue BO3MOKHOCTEN
MPOTEKAHUS XUMUYECKHUX MPEeBpaliie-
HUN B pa3IUYHBIX YCIOBUSX.
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MacCOBYIO JIOJIIO PAacTBOPEHHOIO BEIIECTBA.
[IpumeHeHrne BOABI B TEXHUYECKUX LIEIAX.
XKecTtkocTh BOIBI M CHOCOOBI €€ yCTpaHECHHS.
MunepanbHble BOABI.

CoburoieHre nmpaBuil IKOJIOTMYECKU
IPaMOTHOTO TIOBEICHUS B OKPY-
JKAIOILEH cpere.
OreHka BIUSIHUS XUMHYECKOTO
3arpsi3HEHMs OKpYKarolen cpesibl Ha
OpraHu3M YeJOBeKa U JAPYTUE KUBbIE
OpraHU3MBbl.
CobmroieHre mpaBuia 6€301macHOTo
oOpalieHus C TOPIOYUMH U TOK-
CUYHBIMH BEIIIECTBAMH,
71a00paTOPHBIM 000PYIOBAHUEM.
[TonroroBka pacTBOpOB 3aJaHHOMU
KOHIIEHTpaIuu B OBITY U Ha MPO-
U3BO/JICTBE.
Kputnueckas orneHka T0CTOBEPHOCTH
XUMHUYECKON HHPOpMaLIUH,
MOCTYTIAIOIICH U3 Pa3HbIX UCTOYHUKOB

Jlabopamopnasa paboma

1 (Peakiust nvoHHOTO OOMEHA)

2 (McnbiTanue pacTBOPOB UHIUKATOPOM)
Ilpakmuueckaa padoma

1 CocraBieHne ypaBHEHHUN peaKIil B
MOJIEKYJITPHON MOHHOUM popMe

2 Pemterne 3aa4 Ha HaXOXKIEHUE
MAacCCOBOM JI0JIX BeIllecTBa

R NP RN
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Camocmoamenwvnan pavoma. llonrotoBka
pedepatos, acce. CocraBnenue GopmMys1 KUCIIOT,
COJIEM U OCHOBAHUM

Hcnonp30BaHre KOMIBIOTEPHBIX
TEXHOJOTHH JIJIs1 00pabOTKH U
nepesayr XuMHU4ecKoi nHPOopMaIuu 1
€€ MPeACTaBICHUS B Pa3INUHbIX
¢dopmax Kpurnueckas oueHka
JIOCTOBEPHOCTH XUMUYECKON
uH(pOpMauu, NOCTyNaOLIEH U3
pa3HbIX HCTOYHUKOB [IpoBenenue
CaMOCTOATEIBLHOTO TIOUCKA
XUMUYECKON HHPOPMALIMH C
UCITOJIB30BAaHUEM Pa3IUYHBIX
MCTOYHUKOB (Hay4HO-TIOMYJIIPHBIX
U3JIaHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHeTa).

Tema 1.5.
Knaccuduxanus
HEOPTaHUYECKUX
COCIMHEHUN U UX

CBOMCTBA

Kucmorel m wux cBoiicTtBa. KHCIIOTBI Kak

ANEKTPOIUTHI, WX Kiaccupukanus Mo pas-
JIUYHBIM TIpU3HAKaM. XHMHUYECKHUE CBOMCTBA
KUCIIOT B CBE€TE€ TEOPUU IJIEKTPOJIUTHUYECCKON
nucconpanui. OcoOEHHOCTH B3aHMMOJIEHCTBHS
KOHILICHTPUPOBAHHON CEPHOM M a30THOM KHUCJIOT
¢ MetauiamMu. OCHOBHBIE CHOCOOBI MOJTYyUYEHHUS
KHCJIOTBI.

OcHoBanug u ux cBoMcTBa. OCHOBaHHS Kak

ANEKTPOJUTHI, MX KJIacCUpUKALMSI 1O pasz-

Hcnonb3zoBanue B yueOHOU U
npo¢deCCUOHATIBHON JIEATEIbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIUKH.
YCcTaHOBKA 3aBUCUMOCTH MEXKIY
Ka4eCTBEHHOMN M KOJIMYSCTBECHHOM
CTOPOHAMH XUMHUYCCKHX 0OBEKTOB H
MPOLIECCOB.

Pemienue pacyeTHsIxX 3a1a4 o

XUMHUYECKUM (popMyriaM U ypaBHe-

HUSIM
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JIUYHBIM TIpU3HAKaM. XHMHUYECKHE CBOMCTBA
OCHOBAHHU B CBETE TEOPHUH AIEKTPOJIUTHIECKON
nucconuanuu. Pas3nokeHre HepacTBOPUMBIX B
BOJE OCHOBAHHIA. OcHOBHBIC CITOCOOBI
MOJTy4Y€HUS OCHOBAHMIA.

Comm wm Comnn

KHCJIBIC H

UX  CBOMCTBA. KaK
anekTposuThl. Conu

XMMHUUYECKUE CBOMCTBA COJIEH B

CpeaHue,
OCHOBHBIE.
CBETE TEOpUHU ANEKTPOIUTUIECKON
nucconuanuu. CriocoObl MOTYyUYESHUS COJICH.
['unponus conen.
Oxcupsl U ux cBoictBa. Cosieo0pasyromue u
HecoJeo0pasyronue

ampoTepHbIC u

OKCH/IbI. OcHOBHBIC,

KHUCIIOTHBIC OKCH/JIBI.
3aBUCUMOCTh XapakTepa OKCHAA OT CTEICHH
OKHCIIEHUsI  00pa3yroliero

XUMHAYECKHE CBOMCTBA OKCUIOB. llomydeHue

€ro METaJlia.

OKCH/IOB.
Hemoncmpauuu

BzaumoaerictBue a30THOM 51
KOHUECHTPUPOBAHHOW  CEPHOM  KHUCIOT  C
METallJIaMU.

['openue ¢ocdopa u pacTBOpeHHE MPOIYKTA
TOpEHUs B BOJIE.
CBOMCTBA

[lonyuenne u amdoTtepHoro

OObsicCHEHUE XUMHUYECKUX SBJICHUMH,
MIPOUCXOSIINX B IPUPOEC, OBITY U
Ha TIPOU3BOJICTBE.
OmnpeneneHue BO3MOXHOCTEN
MPOTEKaHUSI XUMUYECKHUX MpeBpalie-
HUHN B pa3IUYHBIX YCIOBUSX.
CoburoieHre nmpaBuil IKOJIOTHYECKU
IPaMOTHOTO TIOBEICHUS B OKPY-
JKAIOIIEH cpere.
OreHka BIASIHUS XUMHYECKOTO
3arpsi3HCHHS OKPYKAIOIIEH CpeIbl Ha
OpraHU3M YeJIOBEKa U APYTHUE KUBBIC
OpraHU3MBbl.
CobmroieHre mpaBui 6€301acHOTO
oOpaIieHus C TOPIOYUMH U TOK-
CUYHBIMH BEIIIECTBAMH,
71a00paTOPHBIM 000PYAOBAHUEM.
[TonaroroBka pacTBOpOB 3aJaHHOMU
KOHIICHTpAIMH B OBITY M HA MPO-
W3BOJICTBE.
Kputnueckas oreHka T0CTOBEPHOCTH
XUMHUYECKON HHPOpMAIINH,
MTOCTYIIAFOIICH U3 Pa3HbIX UCTOYHHUKOB
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TUAPOKCUIA.
HeobOpatumerit Tuponus kapOuaa KaabIlus.
OOpaTuMBbIil TUIIPOJIU3 COJIEH PaA3IUYHOIO

THUIIA.

Ilpoghunvnuie u npogheccuonanvno
3Hauumble 3n1emeHmul cooeprycanus. llpasuna
paz0aBiieHus cepHOil KucnoThl. Mcnonb3oBaHue
CEpHON KHUCJIOTHl B IPOMBIIUICHHOCTH. Enkue
LIEJI0YH, 150, WCIIOJIb30BaHNE B
MPOMBINUICHHOCTH. ['ameHas u  HeramieHas
W3BECTh, HMX NPUMEHEHHUE B CTPOUTEILCTBE.
['unc u anedacTp, TUTICOBaHUE.

[lonatue o pH pactBopa. KucnorHas,
LIEJI0YHAs], HEUTpAJIbHAS CpeEAAa PACTBOPOB.

Jlabopamopnasa paboma
1 CBoiicTBa OKCUAOB ¥ TUAPOKCUAOB METAIIIOB

2 Ilosryyenme amMdOTePHBIX THUIPOKCHIOB 1
JI0Ka3aTeJIbCTBA X aM(OTEePHOCTH

OTpaxeHrne XUMHYECKUX MTPOLIECCOB C
MOMOIIBIO YPaBHCHUIA XUMUYECKHUX
peaKunit
BrimmosnHenne XMuMHYECKOTO
AKCIICPUMEHTA B MOJIHOM
COOTBETCTBHH C IPaBUIIAMHU
0e3011acHOCTH.
Habmronenue, ¢pukcaiys 1 orucaHue
PE3yNbTATOB MPOBEJICHHOTO
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Ilpakmuueckan paboma

CocrapneHne ypaBHEHHM peakIlfii K IenouKe
CXEM TMPEI0KEHHBIX TTPEBPAIICHHM
Koumponwvnuas paboma

DKCIIEpUMEHTA
[IpakTH4YeCKOE TPUMEHEHUE
MOJTyYEHHBIX 3HaHUH, paboTa C
pacTBOpamMu KUCJIOT

AKTUYECKOE IPUMEHEHHUE TOJyYECHHBIX
3HaHUH, paboTa ¢ pacCTBOPaMU KUCJIOT

Camocmoamenvnasa padoma.
Cocrapienue HopMys1 HEOPraHUYECKUX

COETMHEHUN
Knaccudukanms  xumuuyeckux — peakuuil. | OObsICHEHUE CYHIIHOCTH XUMHYECKHUX
Peakuuu  coeauHeHus,  pasfiokeHus, 3a- | mporeccoB. Knaccudukanus
MmelieHus, oOMeHa. Karanutuyeckue peakiMu. | XUMHUYECKUX PEAKIH 10 pa3IndHbIM
OOpatumble ¥ HeoOpaTHMble  pEaKLUMU. | MPU3HAKAM: YUCIY U COCTaBY
T 16 I'oMOreHHsle M  TIETEPOrE€HHbIE  PEAKLUMUU. | MPOAYKTOB U PEAreHTOB, TEIJIOBOMY
XeMa | DK30TEPMUYECKHE u SHIAOTEpMHUUECKHEe | 3D (DEKTy, HAMpaBIeHHIO, (ase,
p;ﬁi;;mﬂe peakuuu. TemnoBoil 3(hPexT XUMHUYECKHUX | HAIUYHUIO KaTalu3aTopa, U3BMEHEHHIO

peakuuil. TepMOXuMHUYECKUEe ypaBHEHUS.
OKHCIINTEIFHO-BOCCTAHOBUTEIBLHBIC

peakuuu. CteneHb OKUCIeHUsA. OKUCIUTEIb U

BOCCTAaHOBJICHHE. BoccranoBurens u

OKHCIIeHHe. MeTo/ 3JIeKTpOHHOIr0 OamaHca s

CTCIICHEH OKHCJICHUS DJICMEHTOB,
o0pa3yronux BelecTna.
Hcnonp3oBanue B yd4eOHOH U
1poheCCHOHAIBHON JIeITEIIbBHOCTH
XUMHUYECKUX TEPMHUHOB U CHMBOJIUKH.
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COCTAaBJICHHUS ypaBHEHUI OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIAMN.

CkopocTh xumMuueckux peakiuil. [lonsarue o
CKOPOCTH XMMHYECKUX pPEaKUuid. 3aBHCUMOCTb
CKOPOCTH XMMHMYECKUX PEaKUUH OT PAa3IMYHBIX
(akTOpOB: MPUPOABI PEATUPYIOUINX BEILECTB,

HNX KOHOCHTpAIHUH, TEMIICPATYPbI, IIOBCPXHOCTHU

COMPUKOCHOBEHUS u HCIIOJIb30BaHUSA
KaTaJn3aToOPOB.
O6paTuMoCTh XUMHUYECKUX peaKUnil.

OOpatumble 1 HEOOpAaTUMBIE PEAKIIUU. XUMUYe-
CKO€ PAaBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.
Jlemoncmpavyuu

[IpuMepbl HEOOPATUMBIX PEAKITUN, UIYIITUX C
00pa3oBaHHUEM 0OCaJiKa, Ta3a UId BOIBI.

3aBUCUMOCTh CKOPOCTU PEAKIIMU OT MPUPOIBI
pearupyrommx BeecTs.

B3anmonenicTBre pacTBOPOB CEPHOM KUCIIOTHI
C pacTBOpaMH THOCYJib(aTa HATPUS Pa3IMUHON
KOHIIEHTPAIlMU U TEMIIEPATYPHI.

Moaenp KUIsmero cios.

3aBUCHUMOCTh CKOPOCTH XUMHYECKOU
peakiuyu OT TPHUCYTCTBUS KaTajau3aropa Ha
npuMepe paszyioKEeHUsI MEepPOKCHAa BOJOpOaa C

IMOMOLIBIO AMOKCHU A MapraHla U KaTaJa3bl.

OTpaxeHrne XUMHYECKUX TTPOLIECCOB
C IOMOIIBIO YPAaBHEHUIN XUMUYECKHUX
peakui Y CTaHOBKA ITPU3HAKOB
OOIIETro ¥ Pa3IMYHOTO B TUIIOJIOTHH
peakuui 1j1s1 HEOPTaHUYECKON U
OpTraHUYECKON XUMHUH.
Knaccuduxkanus Beiiects u
MIPOIIECCOB C TOUKHU 3PECHHUS
OKHCJICHUSI-BOCCTAHOBJICHUSI.
CocraBiiecHHE YpaBHEHUN PEAKIIHIMI C
MTOMOIIIBI0 METO/1a AJIEKTPOHHOTO
OasaHca.
OObsicHEHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOUN pPEAKIMU U MOJ0KEHUS
XUMHYECKOTO PAaBHOBECHS OT
pa3nuYHbIX (aKTOPOB
[IpoBeneHne caMoCTOSITEIHLHOTO
MOMCKa XUMUYECKOU UH(POPMAIUU C
WCIIOJI30BaHUEM PA3JIMUHbBIX
MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIaHUI, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHeTa).
Hcnonb30BaHne KOMITBIOTEPHBIX
TEXHOJIOTUHN 1711 00paOOTKH U
nepeaayu XuMu4ecko nHdopmaluu u

25




Monenb anexkTpoausepa.

Mogenp  3JIEKTPOIM3HOM  BaHHBI IS
MOJTyYEHUS ATFOMUHHUSL.
Mopenb KOJIOHHBI CHHTE3a aMMHAKA.
Ilpogpunvnvie u npogeccuonanvno
3HauuMmvle r1emeHmul cooeprycanusn. llonsrue
00 DIeKTpoun3

DJIEKTPOJIN3 PACTBOPOB. IJEKTPOIUTUUYECKOE

QJICKTPOJIN3C. pacIlIaBOB.

IMOJIYYCHHUC AJIFOMHWHUA. HpaKTI/I‘ICCKOG

IIPUMEHEHHE 3JIEKTPOau3a. ['anbBaHOIUIACTHKA.

lanbBaHocTerus. PaduHupoBaHuE  LIBETHBIX
METaJUIOB.
Karamu3. T'OMOreHHsle M TreTEepOreHHbIE

katanu3aTopsl. I[Ipomoropel. Karamutuueckue
siibl. THTHOUTOPBL.

[Ipon3BOACTBO aMMHaKa: ChIpbE, anmnaparypa,
HAYYHbIC IPUHIIUTIBI.

€€ MPEeJICTaBICHUS B PA3JIUYHBIX
dopmax
Y cTaHoBKa 3aBUCUMOCTH MEXKTY
KaueCTBECHHOM U KOJIUYCSCTBECHHOM
CTOPOHAMH XUMHUYECKHX 0OBEKTOB U
MIPOILIECCOB.
Pemienue pacdyeTHBIX 3a/1a4 1O
XUMHUYECKUM (popMyriaM U ypaBHE-
HUSIM
OOBsICHECHNE XUMHUYCCKUX SIBIICHUH,
MPOUCXOJIAIINX B MPUPOAE, OBITY U
Ha MPOMU3BOJICTBE.
Ornpenenenue BO3MOKHOCTEN
MPOTEKAHUS XUMUUECKUX MpeBpallie-
HUM B Pa3IMYHBIX YCIOBUSIX.
CoOroieHre mpaBuil SKOJIOTHYECKHU
IPaMOTHOTO TIOBEJICHUSI B OKPY-
JKAIOLIEH cperie.
OrneHKa BIUSHHAS XHUMHYECKOTO
3arpsA3HEHUs OKPYKaIOIIEH cpebl Ha
OpraHu3M YeJIOBEKA U IPYTHE KUBbIE
OpTaHU3MBI.
Kputnueckas onieHka JOCTOBEPHOCTH
XUMHUYECKON MHPOpMaLINH,
MOCTYMNAIOIIEH U3 Pa3HbIX UCTOYHUKOB
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Tema 1.7. Meranisl
1 HEMETAJLIBI

Jlabopamopnasa paboma 1
1 KauecTBeHHbIC peakiy Ha XJIOPUA, CyIb(ar, 1
KapOOHAT — MOHBI.
Ilpakmuueckaa padoma 1
1 cocraBneHne OKUCIUTEIBHO 1
BOCCTAaHOBUTEIBHBIX PEaKIIui
KoHTposnbHas padota -
Camocmoamenwvnan pavoma. llonrotoBka Hcnonb30BaHnE KOMIBIOTEPHBIX 3
pedeparos, acce TEXHOJIOTUH JIJ1s1 00paOOTKH U
nepesaul XuMU4eCcKoN HHPOopMau U
€€ MPEJICTABIICHUS B PA3IMYHBIX
bopmax
Metamibl. OCOOEHHOCTH CTPOEHHSI aTOMOB M | XapaKTepUCTUKA COCTaBa, CTPOCHUS, 12

KpuCTauioB. PU3NYECKUE CBOWCTBA METAJUIOB.
Knaccudukanus wmeTaioB 10  pa3iUuHbIM
IIpU3HAaKaM. XHMMHUYECKUE CBOMCTBA METAJJIOB.
DIIEKTPOXUMHUYECKUM pan HanpsHKEHUN
MeTaJuIoB. MeraiorepMust.

OO6mue cnocoObl  MOJY4eHUsT METaJJIOB.
[Tonsatue o Merawutypruu. Ilupomeraiuryprus,
TUAPOMETAUTYPTUSL W DJIEKTPOMETAILTYPTHUS.
CrutaBbl YEpHBIE U LIBETHBIE.

CBOMCTB, TIOJy4YCHHSI U IPUMEHEHUS
BakHenmux MetayioB (1A u Il A
TPy, AIFOMUHUS, JKelle3a, a B
€CTECTBEHHO-HAYYHOM Ipoduiie u
HEKOTOPBIX d-3JIEMEHTOB) U UX
COEJIMHEHUMN.

XapakTepucTuka cocTaBa, CTPOCHHS,
CBOMCTB, TIOJTyYCHHSI U IPUMCHCHHUS
BakHemmx Hemetamwio (VIII A,
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HemeTtamnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB.
3aBu-

Hemeraubr MPOCTBHIE  BELIECTBA.
CHMOCTh CBOMCTB TaJIOTEHOB OT HMX ITOJIOKCHUS
B nepuojnueckoil cucreme. OKUCIUTENBHBIE U
BOCCTAaHOBUTEJIbHBIC CBOMCTBA HEMETAJIOB B
3aBUCUMOCTH OT HX IIOJIOXKEHHUS B PALY
3JIEKTPOOTPULIATEIILHOCTH.

Jlemoncmpavyuu

Komnnekius MeTamios.

B3auMmoneiicTBue MeTaJUIOB ¢ HEMeETaLUIaMH

(ckeme3a, IMHKa W aJIOMHHHS C  CEpOM,
QTIOMUHUSL C WOJOM, CYPbMBI C XJIOPOM,
TOPEHHE JKeJie3a B XJiope).

['openue meTamos.

AJIFOMUHOTEPMHUS.

Komnexkuus HEMETAJLIOB. I'openne
HEMETaJJIOB (cepsl, docdopa, YTJIA).
BriTecHeHne MeHee aKTHUBHBIX TaJIOTEHOB U3
pacTBOpOB MX coyiell 0ojiee  aKTUBHBIMU
raJioreHamu.

Mogens NpPOMBINUICHHOM YCTAHOBKH IS
MPOU3BOACTBA CEPHOM KHUCIOTHI. Mojienb reuun
TSI o0kHTa Komexun
MPOIYKIAN

(ctekna, hapdopa, dasHca, IeMeHTa pa3TMIHBIX

HU3BCCTHsKA.

CUJIMKATHOU IMPOMBIIIJICHHOCTH

VIA, V2 rpytm, a Takke a3ota u
dbocdopa, yrnepona u KpeMHuUs,
BOJIOPO/Ia) U UX COCTUHEHUM.
Hcnonp3oBanue B yd4eOHOH U
npodecCuOHaNbHOM eI TeIbHOCTU
XUMUYECKUX TEPMUHOB U CUMBOJIUKHU.
OTpakeHre XUMUYECKUX TIPOLIECCOB C
MOMOIIIbIO YPAaBHEHUI XUMUYECKHUX
peaKnunit
BrImtotHeHIE XUMUYECKOTO
AKCIIEPUMEHTA B TTOJTHOM
COOTBETCTBHH C MPaBUIIAMHU
0€30IaCHOCTH.
Habmronenue, dhukcaiys 1 ormucaHue
PE3yNbTATOB MPOBEJCHHOTO
DKCIIEpUMEHTA
[IpoBeneHmEe CaMOCTOSATETHLHOTO
MOMCKA XUMUYECKON HH(POPMAIIHH C
WCITOJIb30BAaHUEM Pa3TUIHBIX
WMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIaHUI, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHeTa).
Hcnonb30BaHnEe KOMITBIOTEPHBIX
TEXHOJIOTUHN 1711 00paOOTKH U
nepeaaun XuMUIeCKON HH(POPMAIIH U
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MapoK U JIp.).

Ilpogpunvhuie u npogeccuonanvro
3Hauumble 31emenmol cooepiricanusn. Kopposus
METaJUIOB: XUMHUYECKAsI U 3JIEKTPOXHUMHYECKAS.
3aBUCHUMOCTb CKOPOCTH KOPPO3UH OT YCJIOBHUU
OKpY’Karolen CpEBbl. Knaccuduxanus
KOPPO3UU METAJUIOB IO PA3JIMYHBIM MPU3HAKAM.
Crioco0bl 3a1UThl METAIIOB OT KOPPO3HUH.

[Ipon3BOCTBO UyryHa U CTaJIN.

[lonmyyenne  HeMeTauioB  (paKUUOHHOU
MEPErOHKOM KUAKOTO BO3yXa U JIEKTPOIH3OM
PAcTBOPOB WUJIU PACILIABOB 3JEKTPOJIUTOB.

CunnkaTtHast MPOMBIILIIEHHOCTb.
[TIpon3BOCTBO CEPHOM KUCIIOTHI.

€€ MPEeJICTaBICHUS B PA3JIUYHBIX
dopmax
Y cTaHoBKa 3aBUCUMOCTH MEXKTY
KaueCTBECHHOM U KOJIUYCSCTBECHHOM
CTOPOHAMH XUMHUYECKHX 0OBEKTOB U
MIPOILIECCOB.
Pemienue pacdyeTHBIX 3a/1a4 1O
XUMHUYECKUM (popMyriaM U ypaBHe-
HUSIM
OOBsICHECHNE XUMHUYCCKUX SIBIICHUH,
MPOUCXOJIAIINUX B MPUPOJIE, OBITY U
Ha MPOMU3BOJICTBE.
Ornpenenenue BO3MOKHOCTEN
MPOTEKAHUS XUMUUECKUX MpeBpallie-
HUM B Pa3IMYHBIX YCIOBUSIX.
CoOroieHre mpaBuil SKOJIOTHYECKHU
IPaMOTHOTO TIOBEJICHUSI B OKPY-
JKAIOLIEH cperie.
OrneHKa BIUSIHAS XUMHUYECKOTO
3arpsA3HEHUs OKPYKaIOIIEH cpebl Ha
OpraHu3M YEJIOBEKA U JIPYTHUE KUBBIC
OpTaHU3MBI.
Kputnueckas onieHka JOCTOBEPHOCTH
XUMHUYECKON MHPOpMaLINH,
MOCTYMNAIOIIEH U3 Pa3HbIX UCTOYHUKOB
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Camocmoamenvnan padoma. llonrotoBka Hcnonb30BaHnE KOMIBIOTEPHBIX 3
pedepaToB TEXHOJIOTHH 151 00pabOTKH U
nepeaadr XUMUIeCKON HHPOpMaIUu 1
ee MPEACTaBICHUS B pa3IUYHBIX
dhopmax
JlaGopaTopHbie padoThI 5
1 OO01me cBolicTBa METAJLIOB 1
2 XMMHYECKHE CBOMCTBA KEJE3a U €T0 1
COEIMHECHUN
3 IlonydyeHue u cobupaHue razon 1
4 N3ydyeHue CBOMCTB COJIEH aMMOHUS 1
5 Pemenue skcnepuMEHTAIBHBIX 33124 110 TEME 1
«Hemeramib
IIpakTnueckune 3aHATHUSA 3
1 XuMunueckue cBOKMCTBa METAIJIIOB U UX 1
COEMHEHUS
2 XAMHYECKHE CBOMCTBA HEMETAIIOB U X 1
COEMHEHUS
3 KonTponbHas paboTa 1o oO1iei u 1
HEOPTaHUYECKON XUMUHU
Pa3zoen 2. 40
Opzanuueckasn
xXumus
Tema 2.1. IIpenmer opranndeckor xumuu. [Ipuponssie, | YMeHuUe naBate ONpeAeIeHUE U 1
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OcHoOBHEBIE
MIOHSTHSA
OPTraHUYECKOU
XUMHH U TEOPUS
CTPOEHHUS
OPTaHUYECKUX
COEIMHEHUU

UCKYCCTBEHHbIE W  CHUHTETHYECKHE  opra-
HU4Yeckue BemiecTBa. CpaBHEHHE OPraHUYECKHUX
BEIIIECTB C HEOPTAHUYECKUMH.

BanentHOCTh. XHMMHMYECKOE CTPOEHHE KakK
MOPSIZIOK COCIMHEHUSI aTOMOB B MOJIEKYJIBI T10
BAJICHTHOCTH.

Teopus CTpoeHUsI OPTaHMYECKUX COCTUHCHUN
A. M. bytnepoBa. OCHOBHbIE MOJIOKECHUS
TEOPUU XMMHUYECKOro cTpoeHusa. Mzomepus wu
M30MEpPhl. XUMHUYECKHEe (OPMYJIbI U MOICIH

MOJIEKYJI B OPTaHUYECKON XUMHH.

Knaccudukainuyss opraHuuecKux  BEIIECTB.
Knaccudukanusa  BemecrB 1O  CTPOCHUIO
YTIEPOAHOTO CKeJleTa 151 HAJIMYUIO
GyHKIMOHANBHBIX ~ Tpynmn.  [omosorn  u

romosiorus. Hauana nomenknatypsr IUPAC.
Knaccudukanus peakuuii B OpraHUYECKOMN

(runpu-

raJIOreHUPOBAHUA,

xumuu. Peaknum  npucoeauHEHUs
pOBaHuUs,
TUJIPOTAJIOTCeHUPOBAHUS, THApaTanun). Peakiuu
OTIIECTIICHUS (meruapupoBaHuUs,
JIETUIPOTAIOTEHUPOBAHMUS, JIeTHUJIpaTaIum).
Peakunu 3amemenus. Peakuuu nuzoMmepusanum.
JleMoHCTpauuu

Monenu MOJICKYJI TOMOJIOTOB WM H30MCPOB

OTICPUPOBATH CICAYIOIIMMHU XH-
MUYECKUMHU MOHSITUSIMU: YTIEPOIHBIN
ckeneT, GyHKIIMOHAIbHAS TPYIa,
MU30MEPHUSi, TOMOJIOTUS
dopMyITHPOBKA OCHOBHBIX
MOJIOKEHHUI TEOPUU XUMHUUECKOTO
CTPOCHHS OPTaHUYECKUX COCTMHEHUN
1 XapaKTEepUCTUKA B CBETE ATOM
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
OPraHUYECKUX COCAUHECHUN
Hcnonb3oBanue B yueOHOU U
npo¢eCCUOHATIBHON JIEATEIIbHOCTH
XUMHYECKUX TEPMUHOB U CHUMBOJIMKH.
BrimmonHeHrE XMUMHYECKOTO
AKCIIEPUMEHTA B TTOJTHOM
COOTBETCTBHHU C MpaBUIaAMU
0€30IacCHOCTH.

HaOmronenue, ¢pukcaiys u onucaHue

pe3yJabTaTOB MPOBEJACHHOTO

AKCIIEpUMEHTA

IIpoBenenre caMOCTOATEIBHOTO

MOMCKa XUMUYICCKOU HH(POPMAITUHU C

HCIIOJIb30BaHUEM PaA3IMYHBIX

HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX

W31aHUHN, KOMITBIOTEPHBIX 0a3 JaHHBIX,

31




OPraHUYICCKUX COGI[HHGHPIﬁ.

KadectBeHHOE  OOHapyxkeHUE

yriepoa,
BOJIOPOJA U XJIOPA B MOJIEKYJaX OPraHUYECKUX
COCJIMHCHMH.
JlaGopaTopHBIi OMBIT

H3roroBieHue MoJieie MOJIEKYJI
OPTaHUYECKUX BEIIIECTB.

[IpodunbHbIe 1 TPOQECCHOHATIEHO 3HAYUMBIC
aneMeHThl cofepxkanusi. [Tonstue o cybcrpare u
Peakmun

pearcHre. OKHUCJICHUA )41

BOCCTAHOBJICHUSI ~ OPTraHUYECKUX  BEIIECTB.
CpaBHeHue KkinacCU(UKAIMM COCAMHEHUU U
KJ1accu(UKauu peakiuii B HEOPraHUYECKON U

OPTraHUYECKON XUMHUHU.

pecypcoB UHTepHeTa).
Hcnonp30BaHne KOMIBIOTEPHBIX
TEXHOJOTHH JIJIs1 00pabOTKH U
nepesayn XuMHU4ecKoi nHGOopMaIuu 1
€€ MPEACTABIICHUS B Pa3JINYHbIX
dhopmax
YcTaHoBKa 3aBUCUMOCTH MEXIY
Ka4€CTBEHHOU U KOJIMYECTBEHHOU
CTOPOHAMHU XHUMHUYECKHX OOBEKTOB U
ITPOIIECCOB.
Pemienne pacueTHsIX 3a/1a4 110
XUMUYECKUM (popMyJiaM U ypaBHe-
HUSIM
OObsiCHEHUE XUMHYECKHUX SBJICHUM,
IPOUCXOASAIINX B IPUPOAE, OBITY U
Ha MMPOMU3BOJICTBE.
Onpenenenne BO3MOKHOCTEN
MPOTEKaHUSI XMMUYECKUX MpeBpalie-
HUH B Pa3IUYHbBIX YCIOBUSX.
CobmroieHune npaBuil SKOJI0OTHUYECKH
IPaMOTHOTO TIOBEICHUS B OKPY-
JKAIOIIEN Cpee.
OueHka BIHUSIHUS XUMHYECKOTO
3arpsA3HEHUs OKPYKAIOIIEN Cpeabl Ha
OpraHW3M YEJIOBEKA U IPYTHUE KUBBIE
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OpraHU3MBbl.
CoOuroieHue mpaBwmI 0€30MaCHOTO
oOpallieHus: C TOPIOYUMHU U TOK-
CUYHBIMU BEILIECTBAMHU,
J1a00paTOPHBIM 000PYIOBAaHUEM.
[ToaroroBka pacTBOPOB 3aJaHHOMN
KOHIIEHTpaIuu B OBITY U HA MPO-
U3BOJICTBE.

Kputnueckas onieHka JOCTOBEPHOCTH

XUMHUYECKON MH(POpMALIH,

MOCTYMNAIOIIEH U3 Pa3HbIX UCTOYHUKOB

Jlabopamopnasa paboma
Ilpakmuueckue padomul
Konumponwvuvie pabomat

Tema 2.2.
YTIIeBOIOPOIBI U UX
MIPUPOHBIE
WCTOYHHUKHU

Camocmoamenvnan pavoma. llonrotoBka Hcnonb30BaHre KOMIBIOTEPHBIX 2
COOOIICHMI TEXHOJIOTUM JJ1s1 00pabOTKH U
nepeaadn XuMUIeCKON HHPOPMAIH U
ee MPEACTABICHUS B Pa3INIHBIX
dbopmax
AnkaHbl. AJKaHbl: TOMOJOTMYECKUU psll, | XapaKTEpUCTUKA COCTaBa, CTPOCHHUS, 11

M30MEpUs M HOMEHKJIATypa ajKaHOB. XWUMH-
YecKHe CBOWCTBA ajgkaHOB (MeTaHa, 9TaHa):
ropeHue, 3aMelleHue, pa3JIoKCHUE, IETHAPH-
poBanue. IlpuMeHeHHWe allkaHOB Ha OCHOBE
CBOMCTB.

CBOWMCTB, MOJIy4YEHUSI U IPUMEHEHUS
BAXHEMIINUX KJIACCOB YIJIIEBOAOPOJOB
(amkaHOB, IMKJIOATKA- HOB, AJIKCHOB,
JIKWHOB, apEHOB) U X Hauboiiee
3HAYMMBIX B HAPOJIHOXO3HCTBEHHOM
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AJKEHBI. OTHJICH, ero MOJIyYECHHUE

(merunpupoBaHHEM 3TaHa, JENOIUMEpU3aIuen

MOJMATUIICHA). I"'omonornuecknit pan,
n30Mepus, HOMEHKJIaTypa aJIKCHOB.
XUMHUYECKUE CBOWMCTBA JTWIICHA: TOpPEHUE,
KaueCTBEHHbIE  peakuuu  (0OecIBeUUBaHHUE

OpOMHOM  BOJIBI
KaJIusl),

U pacTBOpa II€pMaHraHara
ruapaTanus, IIOJIMMEPU3ALINSL.
[IprMenenue 3TuIeHa Ha OCHOBE CBOMCTB.

Jvensl u kayuyku. lloHstme o nueHax kak
YIJIEBOOPOAAX C ABYMs JBOMHBIMH CBSA3SMH.
ConpskeHHbIE THEHBl. XUMHAYECKHE CBOWMCTBA
Oyraauena-1,3 u wu3omnpeHa: oOeclBEUHBAHUE
OpOMHOM BOJBI M MOJMMEPHU3ALUS B KAyUYKH.
HarypanbHpli ¥ CHUHTETHYECKHE Kay4dyKH.
Pe3unna.

AnKuHbI. AneTtwieH. XHUMHUYECKHE CBOWCTBA
aleTUIeHa: TopeHue, o0eclBeunBaHe OPOMHOM
BOJIBI,

MPUCOCINMHEHUN  XJIOPOBOJOpOAA M

rugparanus. [IpumeHenue  aneTuieHa  Ha

OCHOBE CBOWCTB. MexXKiaccoBass H30MEpHUs C
aJKaJMCHAMMU.

Apenbl. ben3zon. Xumuyeckue CBOWCTBA
OEH30J1a: TOpEeHHUE, peakluM 3aMelieHus (ra-
HUTPOBAHUE).

JIOTEHUPOBAHUE, [Ipumenenue

IJIaHE MTPEACTABUTENICH

Hcnonp3oBanue B yd4eOHOH U

npodecCHOHATEHOM NESITEIIEHOCTH

XUMHUYECKUX TEPMUHOB U CUMBOJIMKHU.
Ha3BaHne W3y4eHHBIX BEIIECTB IO
TPUBHAIBHOM WJIM MEXIYHAPOIHOU
HOMEHKJIAaType U OTPaXKEHUE COCTaBa
3TUX  COCOUHEHUH €  IOMOIIBIO
XUMHUUYECKUX (HOpMYIIL.
OTpaxeHne XMMHYECKUX ITPOLIECCOB C
MOMOILbIO YPAaBHEHUI XUMUYECKHUX
peaKnunit
[IpoBeneHne caMOCTOSATENBHOTO
noHucKa XuMU4eCcKol nHpOpMaIuu ¢
MCIIOJIb30BaHUEM PA3JIMYHbBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIaHUI, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB nTepHeTa).
Hcnonp30BaHne KOMIBIOTEPHBIX
TEXHOJIOTHI JJIs1 00pabOTKH U
nepeaaur XuMU4IecKoi nHpOpMaIK U
€€ MPEACTaBICHUS B Pa3IUYHBIX
bopmax

YcTaHOBKa 3aBUCUMOCTU MEXKIY

KaY€CTBEHHOW U KOJIMYECTBEHHOM
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OEH30J1a Ha OCHOBE CBOMCTB.

[IpupogHbIE  WCTOYHHUKH  YTIIEBOJOPOIOB.
[Ipuponnslii Ta3: coCTaB, IIPUMEHEHHE B Ka-
YeCcTBE TOIUIMBA.

Hedts. CocraB u mnepepaboTrka He]TH.
[Teperonka nedtu. Heprenpoaykrsi.
JlemoHcTpanuu

['openue metaHna, 3TUICHA, alleTHIICHA.

OTHOIIIEHHE MeTaHa, ITHIICHA, alleTUICHAa U
OeH307la K pacTBOpaM MEpMaHraHaTa Kalus U
OpOMHOM BOJIE.

[TonyueHue 3TUICHA peakluel JeruapaTaiuu

ATaHOJIa, alleTWJIEHa — TUIAPOJIU30M KapOusia
KaJIbIIH.
Paznoxenue kaydyka TIpU  HarpeBaHHH,

UCIIBITAHUE TPOJIYKTOB PAa3JOKEHUS Ha He-
MPEAEIIbHOCTb.
Komnekiust 06pa3ioB Heptu u
Hedrenponykro. Komnekusa «KameHHbIH
YTOJIb U NPOAYKIUS KOKCOXUMUYECKOTO
IIPOU3BOJACTBAY.
O3HakOoMJIEHHE C KOJUIEKIHEH oOpasIoB
He(TU U IPOJYKTOB €€ MmepepadOoTKHU.
O3HakOMJIEHHE C KOJUIEKIHEW KaydyKOB H

oOpasnaMu U3 U3 Pe3UHBI.

CTOPOHAMH XMMHUYECKHX OOBEKTOB U
HPOLIECCOB.

OOBbscHEeHNE XUMHWYECKNUX SIBJICHUH,
MIPOUCXOJIAIINUX B MPUPOJIE, OBITY U
Ha MPOU3BO/ICTRBE.
Ornpenenenue BO3MOKHOCTEN
MPOTEKAHUS XUMUUECKHUX MpeBpallie-
HUU B pa3IUYHBIX YCIOBUSX.
CoOroieHre mpaBuil YKOJIOTUYECKU
IPaMOTHOTO TIOBEJICHUSI B OKPY-
JKAIOIIEH cpere.
Or1eHKa BIUSHHUS XUMHYECKOTO
3arpsiI3HEHUS OKPY KaroIle cpe/ibl Ha
OpraHu3M YeJIOBEKa U JIPyTHUE KUBBIC
OpTaHU3MBI.
Kputnueckas onieHka JOCTOBEPHOCTH
XUMHUYECKON MHPOpMaLIUH,
MOCTYMNAIOIIEeH U3 Pa3HbIX UCTOYHUKOB
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[TpodunbHbIe 1 poeccroHaIbBHO 3HAYNMBbIE
aneMeHThl  conepxkanuda. lIpasumo B. B.
MapxosuukoBa. Kiaccudukanus n HazHAaUCHHE
kayuykoB. Kraccuduxamuss u  HazHayeHHE
pe3nH. Bynkanuszanus kaydyka.

[TonydyeHue aneTuieHa MUPOIU30M METaHa U
KapOUTHBIM CIIoco0oM. Peakmus 10~
JMMeEpHU3alnn BUHWIXJIOPHUJA.
[lonuBUHUAXTOPU U €ro  IPUMEHEHHE.
Tpumepusanus aneTuieHa B 0€H30171.

[Tonsitue 00 »kcTpakuuu. BoccraHoBieHue
HUTPOOEH30Ja B aHWIHMH. ['oMosoruyeckuii psij
apeHoB. Tomyon. HwutpoBanme  TtOdyoOIa.
TpoTu.

OCHOBHBIE  HallpaBJIEHUS IPOMBIIUIEHHON
nepepadOTKU MPUPOIHOTO rasa.

[TonyTHbIi HE(DTAHOM Ta3, ero nepepadoTKa.

[Ipouieccbl  MPOMBIIUIEHHONW — TepepadoTKu
HepTu: KpekuHr, pudopmuHr. OKTaHOBOE
yycio  OCGH3MHOB M IIETAHOBOE  YHCIIO
JU3€EJIbHOTO TOIINBA.

Kokcoxumuyeckoe MNpOU3BOACTBO U €r0

MIPOAYKLMS.
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Ilpaxkmuueckue 3anamusn 2 3
1 Homenkiarypa ankaHOB 1
2 HomenknaTypa ¥ XHMHYECKHE CBOMCTBA 1
HENPEENIbHBIX YTIEBOJOPOIOB
3
3
Camocmosamenvnan paboma. Hcrnonb30BaHnE KOMITBIOTEPHBIX 5 3
| Pemenne nenovex npeBpalieHui TEXHOJIOTHH J1s1 00pabOTKH U 2
2 Hanmcanue pedeparon nepeaadyn XMMU4ecKoil HHPOpMALIUK U 3
€€ MPEJICTABIICHUS B PA3IMYHBIX
dbopmax
Jlabopamopnwie pabomut 2
1 [omy4yeHue 3TUICHA U U3YYCHHUE €T0 CBOMCTB 1
2 V3ydenue cBOWMCTB OE€H30J1a U €r0 TOMOJIOTOB 1
KonTposabHbie padoThl -
Tena 2.3 Cruptel. Ilonydenune sTaHona OposkeHHEM | XapaKTepUCTUKA COCTaBa, CTPOCHUS, 19 2
eMa 2.2 [JIIOKO3bl M THUApaTalued HTuieHa. [Mapok- | CBOMCTB, OJYYECHUS U IPUMEHEHUS
Kucnopoaconepxa

M€ OPraHUYECKUE
COEIUHEHUSI

CUJbHAsE  Tpynma Kak  (yHKIMOHAJIbHAs.
[lonsTne 0  TOpenenpHBIX  OJHOATOMHBIX
ciuprax. XUMHYECKHE CBOWCTBA 3TAaHOJA:

BAXHEHMIINUX KJIACCOB YIJIIEBOAOPOJOB
BAXXKHEUIIINX MPEICTABUTENEN APYTUX
KJIACCOB OPraHNUYECKUX COCTUHECHUN:
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B3aMMOJICHCTBUE ¢ HaTpueM, oOpa3oBaHUE
MPOCTBIX W CJOXKHBIX 3(PUPOB, OKHUCJICHUE B
anpaerua. I[lpuMeHeHue »TaHONA HA OCHOBE
CBOMCTB. AJKOTOJIW3M, €ro IIOCJICICTBHUS I

OpraHu3mMa 4CJIOBCKaA U MPCAYIIPCIKACHUC.

FJ'II/IHepI/IH KakK MMpeaAcCTaBUTCIIb
MHOI'OATOMHBIX CIIUPTOB. KauecTtBenHas
peakuus Ha MHOI'OATOMHBIC CIINPTHI.

[Ipumenenue rumeprHa.

®enon. dusnyeckue 1 XUMHUECKHE CBOMCTBA
deHona.
MOJIEKYJIE

Bzaumuoe BJIIMAHUC aToOMOB B

dbenona: B3aUMOJIENCTBUE c
THAPOKCUIOM HATpHsl M a30THOM KHCJIOTOM.
[Tpumenenue heHoia Ha OCHOBE CBOMCTB.
Anppernapl.  Ilonarue 00 — anpaerugax.
AnpaerumHas Tpymnna Kak (yHKIIMOHATbHAS.
dopManpACTHT U €T0 CBOWCTBA: OKHCIICHHE B
COOTBETCTBYIOIYIO KUCIIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIINI

CIIUPT. [lonyuenne

AJIBACTNAOB  OKHCICHHCM  COOTBCTCTBYROIINX

cnuptoB. Ilpumenenue Qopmanpaeruga Ha
OCHOBE €0 CBOWCTB.

KapOoHoBbie KHUCJIOTHI. [Tonsitue 0
KapOOHOBBIX KHcioTax. KapOokcuiabHas rpymmna

KaKk (yHKIUMOHANIbHAsA. ['OMOJOTHYECKUN psjl

METaHOJIa U ATAHOJIa, CIIOAKHBIX
3(hUPOB, )KUPOB, MBI, AJIHJICTHIOB
(bopManbaeruIoB U areTaabACTUIA),
KETOHOB (aIeToHa), KapOOHOBBIX
KHUCJIOT (YKCYCHOM KUCTIOTBI, 1JIs
€CTECTBEHHO-HAYYHOT0 TpOoduis
MPEICTaBUTENICH IPYTUX KJIaCCOB
KHUCIIOT), MOHOCaXapua0B (TJIFOKO3bI),
JcaxapuaoB (caxapossl),
nojxcaxapuioB (Kpaxmania u
IEJUTFOJIO36] ), aHWJIMHA, aMUHOKHUCIIOT,
OEJIKOB, HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH, KAyUYyKOB,
IacTMace

Hcnonb3oBanue B yueOHOM U

npo¢eCCUOHATIBHON JIEATEIbHOCTH

XUMUYECKUX TEPMUHOB U CHMBOJTUKH.
Ha3Banne W3y4EHHBIX BEIIECTB 10
TPUBUATIBLHON WM MEXIYHApOTHOU
HOMEHKJIaType U OTPaKEHHE COCTaBa
3TUX  COEAWHEHUHW C  THOMOUIBIO
XUMUYECKUX (HOPMYII.
OTpaxkeHue XMUMUYECKUX MPOIIECCOB C
MTOMOIIBIO YPaBHCHUIA XUMUYECKHUX

peakuui
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OpeneNbHbIX  OJHOOCHOBHBIX  KapOOHOBBIX
kucnot. [Ilomyuenue kapOOHOBBIX — KHCIOT
OKHUCJIEHUEM aJbJIETU/OB. XHUMHUYECKHE
CBOMCTBA YKCYCHOM KHCJIOTBHI: OOIIME CBOMCTBA
C MHHEPAIbHBIMU KHUCJIOTAMHM U peaKuus
ATEPUPUKALINH. [Ipumenenue YKCYCHOU
KHCJIOTBI HA OCHOBE CBOMCTB. BrIciImne >KUpHbIE
KHCJIOTBl Ha TNpUMEPE MaIbMHUTUHOBOH U
CTE€apUHOBOM.

Cnoxuble 3¢upsl u xupbl. IlomydeHue
CIOXHBIX 3(UPOB peakuueil >TepudpUKaInm.
Cnoxsble 3Qupbl B TPUPOAE, HUX 3HAUYCHUE.
[IpumeHeHne CIOXHBIX 3(QUPOB Ha OCHOBE
CBONCTB.

Kupsi kak crnoxsbsie a¢upsl. Kmaccudukanms
KUPOB. XUMHYECKHE CBOMCTBA JKHPOB: TH-
ApOJN3 W TUIPUPOBAHUE JKUIKHX >KHUPOB.
[Iprmenenue KUpPOB Ha OCHOBE CBOWMCTB. MbLia.

YraeBoasl. YTriaeBOJbl, MX KiaccuUKaLUs:
MOHOCaXapuIbl (rmroko3a, bpykTO3a),
aucaxapuipl  (caxaposza) MW MOJMCaxapuabl
(KpaxMan u 1esuII03a).

I'moxko3a — BemecTBO C  JBOMCTBEHHOU
GyHKUMEH — aJbAETUAOCHUPT. XUMUYECKUE
CBOKMCTBA TJIIOKO3bl: OKUCJIEHUE B TIIIOKOHOBYIO

YcTaHoBKa 3aBUCUMOCTH MEXKITY
Ka4ECTBEHHOU W KOJIMYECTBEHHOU
CTOPOHAMH XUMHUYECKUX 00OBEKTOB U
MIPOLIECCOB.
OObsicCHEHUE XUMHUYECKUX SBJICHUMH,
MPOUCXOSIIUX B IPUPOAE, OBITY U
Ha MMPOU3BOJICTBE.
Onpenenenne BO3MOXHOCTEN
MPOTEKAHUS XUMUYECKHUX MPEBpallie-
HUU B pa3JIUYHBIX YCIOBUSX.
CoOroieHre mpaBuil SKOJIOTUYECKHU
IPaMOTHOTO TIOBEJICHUSI B OKPY-
JKAIOIIEN Cpee.
OneHka BIUSHUS XUMUYECKOTO
3arpsA3HEHUs OKPYKaroIlel cpebl Ha
OpraHu3M YeJIOBEKA U JIPYTUE KUBBIC
OpTaHU3MBI.
[TonaroroBka pacTBOpOB 3aJaHHOMU
KOHIIEHTpAIUU B OBITY U Ha MPO-
W3BO/ICTBE.
Kputnueckas olieHKa JOCTOBEPHOCTH
XUMHUYECKON HHPOpMAIINH,
MOCTYMAIOIIEH U3 Pa3HbIX UCTOYHUKOB
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KHCJIOTY, BOCCTAaHOBJICHUE B COPOUT, CIIUPTOBOE
Opoxenue. [IpumeHeHne TIIOKO3BI Ha OCHOBE
CBOWCTB.

3HadyeHHWE YTJIEBOJOB B JKUBOW MPHUPOAC U
KU3HU 4enoBeka. [loHATHE O peakiusx MoJu-
KOHJICHCAIlMM W TUJPOJIM3a Ha IpUMepe
B3aUMOITPEBPAIIICHUN: IIFOKO3a -0-
MOJIMCaxXapH/I.

JleMoHCcTpanuu

Oxucnenue crupTa B ajbIerul.

KadecTBeHHBIC peakMi Ha MHOTOATOMHBIC
CITUPTBHI.

PactBopumocTs (heHona B Bojie pu 0OBIYHON
TEeMIIepaType U HarpEeBaHUH.

KauectBennsie peakiuu Ha (HEHO.

Peakmust cepeOpsiHOTO 3epKayia abJIeTHIOB 1
TJTFOKO3HI.

OxucieHne anpIeTUIAOB W  TIIOKO3bI B

KHCIIOTY ¢ rmomoinbto ruapokcuaa meau (I1). Ka-
YeCTBEHHAsl peaknus Ha kpaxmai. Kosekmws
3(HUPHBIX Mace.
[TpodunbHbIe 1 TPOPECCHOHATTEHO 3HAYUMBIC
BJIEMEHTBI COAEPKAHUA. METUIIOBBIN CIIUPT U
€r0 MCITOJIb30BAaHUE B KAUECTBE XUMHUUICCKOTO
CHIpbs. TOKCHYHOCTHh METaHOJIA U TIPaBHIIA
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TEXHUKHU 0€30ITaCHOCTH IIpu pa60Te C HUM.
OTHJICHTJIMKOJIb B €r0 IIPUMCHCHHUC.

TOKCUYHOCTH
Ilpakmuueckue 3auamus 3
1HomeHkIIaTYypa 1 ©30MEPUS CITUPTOB 1
2 HOMeHKJIaTypa aJbJeTu/I0B ¥ KeTOHOB 1
3  HOMEHKJaTypa ¥  XHUMHUYECKHUe 1
CBOMCTBA KapOOHOBBIX KHCJIOT
Jlabopamopnaa paboma 6
1 wm3ydyeHmMe CBOMCTB OJHOATOMHBIX 1
MHOTOAQTOMHBIX CIUPTOB
2 NayuyeHme cBOMCTB (peHOJIOB 1
3 3ydyeHne CBOMCTB aJIbJIETUIOB 1
4 XWMW4YeCKHe CBOMCTBA IIpedesIbHBIX U
HempeaeIbHBIX KapOOHOBBIX KHCJIOT 1
5 M3yueHune CBOIICTB MBLIA 1
6 XuMuUyecKre CBOMCTBA YTIJIEBOIOB 1
Konmponwvuvie pabomat -
Camocmosamenvnan paboma [IpoBenenne caMmoCTOSTENBHOTO 9
1 Paboma c knuzoii MOMCKa XMMUYECKON HH(POpMALINHU C 5
2 Hanucanue ¢hopmyn | MCTIONB30BAHUEM PaA3IMUHBIX
KUCTI0P0OOCOOePHCauux cOeOuHeHul MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX 2
3Pewenue yenouek npespauieHuil W3JIaHU, KOMITBIOTEPHBIX 0a3 TaHHBIX, 2
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pecypcoB MHTepHeTa).
Hcnonp30BaHne KOMIBIOTEPHBIX
TEXHOJIOTUI 7151 00pabOTKH U
nepesayn XuMHU4ecKoi nHGOopMaIuu 1
€€ MpeACTaBICHUS B Pa3INYHbIX
dhopmax

Tema 2.4.
A30TcoaepxKalue
OpraHn4eCcKue
COEIUHEHUS.
[Tomumepsl

AMUHBI. IlonsTue 00 aMHUHaX.

AnudaTtudyeckre aMuHbI, UX Kiaccupukaus u

HOMEHKJaTypa. AHWIMH KaK OpraHu4ecKoe
OCHOBAHHUE. [Tomyuyenune aHWJINHA u3
HuUTpoOeH3ona. [IpuMeHeHue aHwIMHA Ha
OCHOBE CBOWCTB.

AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHI KakK
amdoTepHbIC TG yHKIIMOHATBHBIC
OpPraHUYeCKUe  COCIUHEHMS.  XHUMHUYECKHUE

CBOMCTBAa AaMHMHOKHCJIOT: B3aUMOJCHUCTBHE C

meaoYaMm, KUCIOTaMM ©  ApPYyr C  JAPYyrom
(peaxius oMKoOHACHCaUK). [TenTuaHas CBsI3b
U noyunenTtuasl. [IpuMeHeHrne aMUHOKUCTIOT Ha
OCHOBE CBOWCTB.

benku. IlepBuuHas, BTOpUYHAs, TPETUYHAs
CTPYKTYpPbI
OCJIKOB: TOpEHHE,

OenkoB. XHWMHUYECKHE CBOWCTBA
NeHATypanus, THIPOJIHU3,

[BETHbIC peakiuu. buonornuyeckue QyHKIUN

Hcnonb3oBanue B yueOHOU U

po¢heCCUOHATIBHON JIeSITENLHOCTH

XAMHUYECKUX TEPMUHOB U CUMBOJIUKHU.
Ha3panne wu3ydeHHBIX BEIIECTB IO
TPUBHAJIBHOM WJIM MEXIYHAPOIHOU
HOMEHKJIATYpE U OTPa)XEHHUE COCTaBa
OTUX  COEOUHEHUHW C  TIOMOUIBIO
XUMHUYECKUX (POpMYI.

OTtpaxeHne XMMHYECKUX IIPOLIECCOB C
MOMOIIBIO YPABHEHUN XUMUYECKHUX
peaxkumi
Hcnonbs30BaHne KOMIIBIOTEPHBIX
TEXHOJIOTHI 151 00paboTKH U
nepenavyn XuMUIeCKO HHPOpMaIUK U
€€ MPEICTaBICHUS B PA3JIUYHBIX
dbopmax

Y cTaHOBKA 3aBUCUMOCTH MEXIY
KaY€CTBEHHOW U KOJIMYECTBEHHOM
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OE€JIKOB.

[Tomumepsl. benkn w monucaxapuabl Kak
OMOMOTUMEPBI.

[ImacTmaccel. [lonyuenne IIOJIMMEPOB
peakuuen MOJIMMEPU3ALIUU U
MOJIMKOHEHCALIUH. TepMonnacTuuHpie  H
TEPMOPEAKTHUBHBIE IJJACTMACCHI.
[IpencraBuTenu miacTmacc.

Bonokna, ux xknaccudukamus. IlomydeHue
BOJOKOH. OT/e/bHBIE TPEACTABUTEIIN  XH-
MHUUYECKUX BOJOKOH.

JleMoHCcTpanuu

B3aumopneiicTBue aMmuaka W aHWIMHA C
COJISTHOU KHCIIOTOM.

Peakuust anuiamHa ¢ OPOMHOM BOJIOM.

JlokazatrenbCcTBO HamM4usl (PYHKIIMOHAIBHBIX
TPYIII B paCTBOPAX aMHUHOKHUCIIOT.

PactBopeHue u ocaxxaeHue 0enKoB.

[{BeTHBIE peakiuu OEIKOB.

['openue nTuubero nepa v MepCTsIHON HUTH.

[TpodunbabIe U MPpodecCHOHATHHO 3HAYNMbBIC
AJEMEHTBl  COJIepXaHUs. AMHHOKAIpPOHOBAs
KHUCJIOTA. Kampon KakK MIPEJICTABUTEIb
MOJIMAMUJHBIX ~ BOJIOKOH.  Mcmons3oBaHue
TUApOn3a OEJKOB B MPOMBIIUICHHOCTH.

CTOPOHAMHU XUMHUYECKUX OOBEKTOB U
IIPOLIECCOB.

Pemenue pacueTHsIx 3a1a4 1o
XUMHYECKUM (popMyraM U ypaBHe-
HUSAM
OOBbscHEHNE XUMUYECKUX SIBICHUH,
IPOUCXOASIINX B IPUPOAE, OBITY U

Ha [IPOU3BOJICTBE.

Cobnroaenune npaBuil SKOJIOTUYECKU
IPAMOTHOTO TIOBEJAEHUS B OKPY-
JKAIOILEH cperie.

OneHka BIVSHUSA XUMAYECKOTO
3arpsA3HEHUs OKPYKAIOIIEH Cpebl Ha
OpraHu3M YEJOBEKa U IPYTUE KUBbIE
OpPraHU3MBI.

Kputnueckas onieHka JOCTOBEPHOCTH
XUMUYECKON MHPOpMALIHH,
MOCTYIAIOIIEH U3 pa3HbIX UCTOYHUKOB
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[TonuBUHUIXIIOPHUS, nouTeTpadTOpITUIICH
(Tedon). denomohopMaTbIeTHTHBIC
miactmacesl.  Lenmnynonn.  IIpomeinuieHHoe
MIPOU3BOJICTBO XUMUYECKUX BOJIOKOH.

Jlabopamopnasa paboma
1 AMUHOKHUCIIOTHI ¥ OEJIKH U UX CBOMCTBA

Pacno3naBanue miacrmacc u
BOJIOKOH. OrnipeiesieHne
BO3MOYKHOCTEMN ITPOTEKAHUS
XUMUYECKUX TIPEBPAIICHHIA B
pazuuHbIX ycioBusx. CoOnroaeHue
npaBui 0€30MaCHOro 0OpaIleHus ¢
TOPIOYHUMHU U TOKCUIHBIMH
BEI[ECTBAMH, JTaOOPATOPHBIM
obopynoBanueM. [lonrotoBka
PacTBOPOB 33/IaHHON KOHIIEHTPAITUU
B OBITY ¥ Ha POU3BOJICTBE
BrImonmHeHe XUMUYECKOTO
HKCIIEPUMEHTA B TTOJTHOM
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COOTBETCTBHH C MTPaBUIIAMHU
0€30MacHOCTH.

Hab6nronenue, ¢pukcanus u onucaHue
pe3yIbTaTOB MPOBEICHHOTO
IKCIIEPUMEHTA

[TpoBeneHne caMOCTOATEIHLHOTO
MOMCKAa XUMUIECKON HH(POPMAITUH C
UCTIOJIb30BaHUEM Pa3ITUIHBIX
WUCTOYHHUKOB (HAyYIHO-TIOMYJIAPHBIX
W3JJaHUN, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB HTEpHETA).

Tema 2.5
O0600mIeHre 3HaHUHT
[0  OpPraHUYECKOH
XUMHH

Conepxanve y4eOHOU TUCIIUTUTMHBI

JlabopatopHas pabota

Pacnio3HaBaHue OpraHMYeCKUX BEILECTB C
MTOMOIIBI0 XUMUYECKUX PEAKIIU
[IpakTrueckue 3aHATHS

1 I'enetnueckas CBsI3b OPraHUYECKUX BEIIECTB
2 I'eHeTn4ecKast CBsI3b HEOPTAHUYECKUX U
OpraHUYECKUX BEILECTB

CamocrosiTenbHas paboTa

I Hanmrcanue 1iernoyek nmpeBpaiieHui

2 HamucaHue pedepaToB

IIpoBenenre caMOCTOATEIBHOTO
MOMCKa XUMUICCKOW HH(POPMAITUH C
HCIIOJIb30BaHUEM PA3JIMUHBIX

e

N
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3 IloaroToBka mo BOIpocaM 3a4eTa MCTOYHUKOB (HAYyYHO-TTOMYJISIPHBIX 2
W3JIaHWI, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHeTa).

Hcnonp30BaHne KOMIBIOTEPHBIX
TEXHOJIOTUH 1711 00pabOTKH U
nepeaaun XuMU4ecKoil nHpopMaluu u
€€ MPEACTABIICHUS B Pa3JINYHBIX
dbopmax
KonTtponrHas paboTa 1o oO1e, 1
HEOPTaHUYECKON U OPTaHUYECKON XUMUU
JuddepenurpoBaHHbIif 3a4eT 1
Bcero aynutopHbix 78
CamocrosTenpHas pa60Ta o6yqa10m1/1xc;1
Hroro 39
117

I[JBI XapaKTCPUCTHUKU YPOBHA OCBOCHUS y‘lC6HOF0 MaTepuraia UCIIOJIb3YIOTCA CICAYIOIIUC 0003HAYCHHS:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEe U3yYEHHBIX OOBEKTOB, CBOICTR);

2. — penpOAYKTUBHBIN (BBIIOJIHEHUE IEATEIBHOCTH 110 00pa3Ily, MHCTPYKIIUHU UJIH 110l PYKOBOJCTBOM)
3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIIHLHOE BBHITIOJTHEHUE ICATEIFHOCTH, PeIIeHHE IPOOIEMHBIX 3a/1a4)
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2.3. Conep:xkanue npopuiibHOI cocTABISIOIIEH

Jna npodeccun/crnenuanbHOCTH

13.02.11 Texnuueckas 3xcniyamayus U 0OCAYHCUBAHUE IIEKMPUYECKO20 U

9NEKMPOMEXAHUUECKO20 000PYO08AHUS
15.02.08 Texnonoeus mawunocmpoeHus
22.02.06 Csapounoe npouz8o0cmeo

npodUILHON COCTaBIIAIONIEH 1s pa3aena 1........ SIBJISIFOTCS CIICAYIOIIUE

NUIAKTAYECKUE €IUHUIIBL:

CrnenuajibHOCTh

HammMmeHnoBaHue Pa3aciioB U TEM

13.02.11 Texnuueckas sxcniyamayus u
obcIydHcUBanUe INeKMpuieckKo2o u
INEKMPOMEXAHUYECKO20 000PYO0BAHUSA

Metamibl.  OCOOEHHOCTH  CTPOECHMS
aTOMOB M  KpucTaUuioB. Dusnueckue
cBoiictBa  MeraioB.  Krnaccudukanus
METAJJIOB 1O pa3IMYHBIM IPU3HAKAM.
XUMHYECKUE CBOWCTBA METAJIJIOB.
DJIEKTPOXUMHUYECKUNA PSAJ  HANpsHKEHUN
METaJJI0B. MeTtamnorepmusi.

OO6mue crnocoObl MOJYyYEHUs] METAJLJIOB.
[TonsiTue 0 METAJUTYPIrUH.
[TupomMertannyprus, THAPOMETALTYPTUSl U
anekTpoMeTautyprusi. CriiaBbl YepHbIE U

LBETHBIE.

DIEKTPOIUTAYECKAS JIACCOLALINS.
DIIEKTPOIUTHI u HEJJIEKTPOUTHL.
DIIEKTPOIUTAYECKAS JTVCCOLIALINS.
MexaHu3MBbl BJIEKTPOJIUTUYECKOMN

JTUCCOLIMALINM JIJI BEIIECTB C PA3JIUYHBIMU
TUIIAMHU XUMHUYECKOMN CBSI3H.
I'mppatupoBaHHBIE U HETUAPATUPOBAHHBIC
HOHBI. CteneHb  DIEKTPOIUTHYECKOM
mucconuanuu. CuipHBIE U ciiaOble
AIEKTPOJIUTHI. OCHOBHBIE TTOJIOKEHUS TEO-
pUM  BIEKTPOJIMTUYECKON IUCCOLUALUU.
KucmoTel, oOCHOBaHHMS HM COJHM Kak
3JIEKTPOJIUTHI.
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15.02.08 Texnonocus mawunocmpoenus

Meramibl. OCOOEHHOCTH  CTPOECHUS
aTOMOB U  KpuCTaLIOB. (Du3nueckue
cBoiictBa  MetayioB.  Krnaccudukarus
METAJUIOB MO Pa3JIMYHbIM  IPHU3HAKAM.
XUMHUYECKHUE CBOMCTBA METaJIJIOB.
DJIEKTPOXUMHUYECKUA PSAJ  HANPSKECHUN
METaJJI0B. MeTtamnorepmus.

OO61mume crnocoObl MOTYyYEHUS] METAILIOB.
[TonsiTue 0 METaJUTYPIrUH.
[Tupomeramnyprusi, THAPOMETAIUTYPTUS U
anexkTpoMeTanyprus. CrjiaBel YepHBIE U
L[BETHBIE.

22.02.06 Csapouroe npousz800cmeo

Metamnbsl.  OCOOEHHOCTH  CTpPOEHUS
aTOMOB M KpucTtauioB. Dusnueckue
cBoiictBa  MeramioB.  Krnaccudukanus
METAJUIOB [0 PAa3JMYHBIM IIPU3HAKAM.
XHWMUYECKHE CBOMCTBA METaJUIOB.
OJIEKTPOXMMHUYECKANA DAL HANPSHKEHUU
MeTauIoB. MeTatoTepMus.

OO6mre crnocoOb! MOTyYeHHs] METAILIOB.
[ToHsITHE O METAJUTYPTHH.
[TupoMeramTyprusi, THAPOMETAIUTYPTHUS U
anekTpometauryprusi. CruraBbl YepHBIC U
I[BETHBIC.

DIIEKTPOIUTHYECKAS JIACCOLMALINS.
DIIEKTPOIIUTHI " HEJJICKTPOUTHI.
DIIEKTPOJIUTAYECKAS JIACCOLMALINS.
MexaHu3MBbl AJIEKTPOJIUTUYECKON

JTUCCOLMAIINY JIJISI BEIIECTB C Pa3IUnYHbIMU
TUIIAMH XUMHUYECKOMN CBSI3H.
I'mapaTtupoBaHHbIE M HETHAPATUPOBAHHBIC
noHbl.  CTeneHp  JJIEKTPOJUTHYECKOU
muccormanmu. CwipHBIE W ciiaObIe
3JEKTPOJIUTEI. OCHOBHBIC MOJIOAKEHUS TEO-
pUM  BJIEKTPOJMTUYECKON JIUCCOLUALIUU.
KucinoTel, OCHOBaHHMS M COJH  Kak
BJICKTPOJIUATHI.

Ankanpl. AJIKaHBI: TOMOJIOTUYECKHHU
psl, U30MEPUA U HOMEHKJIATypa ajlKaHOB.

48




XUMHUYECKHE CBOMCTBAa ajlkaHOB (MeTaHa,
JTaHa): TOpEHHe, 3aMeIIcHHE,
pazyioxKeHue, JNETUAPUPOBAHUE.
[IpumeHeHue ankaHOB HA OCHOBE CBOMCTB.

AJIKEHBI. OJTHUJIEH, €ro IOJIy4YeHHue

(meruapupoBaHUEM ATaHa,
JenoauMepu3anuen TIOJIMATUIICHA).
['oMosornueckum psn, U30MEpUs,

HOMEHKJIaTypa aJKEHOB. XHMHYECKHUE
CBONMCTBA JTUJICHA: TOpEHHUE,
KAueCTBEHHbIC peakiuu (0OeciBeUNBaHUE
OpOMHOI BOJABI U pacTBOpa NMEpMaHraHaTa
Kalnus), TUApaTanus, M[OJIUMEpHU3aIus.
[IprMmeHeHue 3TUIeHa Ha OCHOBE CBOMCTB.

Huensl n kayuyku. [loHsatne o nueHax
KaK YIJEBOJOpPOJaX C JABYMS JBONWHBIMU
CBSI3SIMU. CornpsiKeHHbIC JIACHBI.
Xumudeckue cBoWcTBa OytaaueHa-1,3 wu
U30MpeHa: oOeclBeUMBaHUE  OpPOMHOMU
BOJAbl W TOJHUMEpPHU3aLHUS B KAyYyKH.
HarypanbHblil 1 CUHTETUYECKHE KAy4YyKH.
Pe3una.

Anxunapl.  AnetmnedH. XHUMHYECKHUE

CBOMCTBA aleTUIICHA: rOpeHue,
oOecliBeunBaHue OpoMHOM BOJIBI,
NIPUCOEANHEHNN XJIOpOBOIOpOAA 51

rugparanus. IlpuMmeHeHue aneruiieHa Ha
OCHOBE CBOWCTB. Me:xxkitaccoBas
U30MEPHUS C AIKATUEHAMH.

Apensbl. ben3on. XuMHUuecKkue CBOMCTBA
OeH30J1a: TOpPEHHE, PEeaKIuu 3aMelleHUs
(ra- JIOTEHUPOBAHUE, HUTPOBAHUE).
[Ipumenenue 6eH30J1a Ha OCHOBE CBOMCTB.

ITpuponusie MCTOYHUKHU
yIIIeBOAOpoaoB. IIpupoanbiil ra3: cocras,
MPUMEHEHHUE B KQU€CTBE TOIIUBA.
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3. YCJIOBUS PEAJIM3AIIUNA YUYEBHOMU JUCHUAIIJINHBI
3.1. TpeGoBaHusi K MHHUMAJIbHOMY MAaTePHATbHO-TEXHHYECKOMY
o0ecrneyeHun10

Peanm3amus mporpaMMbl JTUCIUIUIMHBI TpeOyeT Hamudus y4eOHOro kabuHeTra
Xumuu, 1abopatopuu XuMUU

OOopynoBanue ydeOHOro KaOWHETa CIIEITMAJIU3UPOBAHHON y4eOHOI
MeOeJIbI0 M CpeAcTBAMH OOy4YeHHsI, JOCTATOYHBIMH JJISI BBIIOJIHEHUS

TPeOOBaHUI K YPOBHIO IIOATOTOBKU 00YYAOIIITXCS
O6opynoBaHue J1a00paTOPUU U pabOUINX MECT JIaOOPATOPUH:

MHOT'O(pYHKITMOHAJILHEIN KOMILJIEKC IIPeIlogaBaTe s,
HaTypaJbHbBIE 00bEKThI, MOIEJIH, IPUOOPHI M HAOOPHI AJIA IOCTAHOBKU
JIEeMOHCTPAITMOHHOTO ¥ YUYeHUYECKOT0 dKCIIEPUMEHTA;
- IedYyaTHBIe M 9KPAHHO-3BYKOBBIE CPEICTBA 00YUCHISI;
CcpecTBa HOBBIX HH(POPMAIITMOHHBIX TeXHOJIOTHH;
- PeaKTUuBHI;
IIePEeYHN OCHOBHOM U JOIIOJHUTEJILHOM YUeOHOM JIUTEePaTyPHhL;
BCIIOMOT'aTeJIbHOE 000PyI0BAHNE U HHCTPYKIINH;
- OMOJIMOTEYHBIN POHI.

Texuuueckue cpeacTBa OOydeHHS: . MYJIbTHMEIHIHOE 000pyI0BaHHE,
IIOCPEJICTBOM KOTOPOI0 YYaCTHHKM 00pa3oBaTeJILHOIO IIPOIlecca MOTYT
IIPOCMATPUBATh BU3YAJbHYI HWHQOPMAIIHIO II0 XHMHH, CO3IaBaTh
npe3eHTalluu, BUIeoMaTepUuasbl 1 T. II.

3.2. UudopmanmoHHoe odecnevyeHue

Nudopmarnmonnoe oOecrieueHue oOy4eHUs COIEPKUT  TIEPEUYCHb
PEKOMEHIYyeMbIX y4eOHbIX U3JlaHul, VIHTepHeT-pecypcoB, TOMOJHUTEIBHOM
JUTEPATYPBHI.
AnA cTypeHTOB

I'abpuenan O.C, Ocmpoymose H.I. Xumusa piasa npodeccuii u
CIIeITMAJIFHOCTEN TEeXHUYECKOro PO YUCOHNK IJIS CTY. YUPEKIeHII
cpen. mpod. oopasosanusa. — M., 2014.

I'abpuenan O.C, Ocmpoymos H.I'., Ocmpoymosa E.E. u op. Xumus
ot mpodpeccuii M CIIEIUAJIBHOCTEH eCTeCTBeHHO-HAYYHOIO IIPOQHIIA:
VUeOHUK OJIS CTY[. YUPeKIeHUN cpel. mpod. oopasoBauusa. — M., 2014.
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I'abpuenan O0O.C., Ocmpoymos H.I. Xumus pjas 1mpodeccuii u
CIIEITUAJILHOCTEHN COIMAIbHOIKOHOMUYECKOr0 ¥ I'YMAHUTAPHOTO IPOIIIEI:
VUeOHUK IJIs CTY. YUpeKIeHU cpe. mpod. oopasoBaunusa. — M., 2014.

I'abpuenan O.C., Ocmpoymos H.I., Cnaorxoe C.A., Jlopogheesa
H.M. llpakturkyMm: y4de0. mocoOme IJIsd CTyd. YUPEsKIEHHH cpend. Ipod.
oOpasoBauusa. — M., 2014.

I'abpuenan O.C., Ocmpoymoe HU.I'., Cnadrxose C.A. Xumus: mocooue
11 moAaroToBkr K EI'O: yue0. mmocobme 1y1s1 Ty, yuapeskgeHuil cpes. mpod.
obpasoBauusa. — M., 2014.

I'abpuenan O.C, JIvicosa I'.I'. Xumusa. TecTsl, 3a1aun U YIIpaKHEHNU:
y4ue0d. 1mmocodme OJIs CTyd. YUYpeskaeHuil cpex. mpod. odpasoBaxms. — M.,
2014.

Epoxun .M., Koeanesa H.B. Xumus pgnas 1podeccuit u
CIIEITMAJILHOCTE TEeXHMYECKOI0 ¥ eCTECTBEHHO-HAYYHOI'O0 IIPO(IIIEIL:
YUeOHUK JJI CTYI. YUpe:KIeHui cpe. mpod. oopasoBanusa. — M., 2014.

Epoxun IO.M. Xuvusa: 3agavn 1 yIpaskHeHHuS: y4ue0. I10codme IJIsI CTYI.
yupeskIeHu cped. mpod. oopasoBanus. — M., 2014.

Epoxun FO. M. COOpHHUEK TeCTOBBIX 3aJaHUH II0 XUMHHU: y4ed. IIocodue
IJISI CTY[. yUIpeskIeHuii cpe. mpod. oopasosanusa. — M., 2014.

Epoxun K. M., Koeanesa H. Bb. Xumwums s mpodeccuii u
CIIEITMAJIbHOCTEH  TeXHWYECKOTro IIPOopmiid. OJIEKTPOHHBIN  y4eOHO-
MeToaudecKui kominiexc. — M., 2014.

Cnaoros C. A, Ocmpoymos H.I'., 'abpuensan O.C, J/Iykvarnoea H.H.
Xumusg Ji1 mIpodpeccrii M CIEeIUAJIBHOCTEM TEeXHHYECKOI'0 IITPO(pHIIs.
OJIeKTpoHHOE IIpUiIoKeHHe (JJIEKTPOHHOe ydeOHOe H3gaHue) IJIs CTY.
yupeskIeHu cped. mpod. oopasoBanusa. — M., 2014.

Pyosumuc I'.E., @enivoman D.I'. Xumus: Heopean. xumus: Yueb. ons
8 KJ1. cpeo. wk. — 2-e u30.- M.: Ilpocsewerue, 2014.

Pyosumuc I'.E., @ennvoman D.I'. Xumus: Heopean. xumus: Yueb. ons
9 ka. cped. wK. — 2-e u30.- M.: IIpoceewerue, 2014.

Pyosumuc I.E., ®@envoman @D.I. Xumusa: 10 wn.:. yueb o0Onsa
obweobpaszosam. yupexcoenuti M.: OO0 « Hzoamenvcmseo ACT»: OO0 «
Hzo0amenvcmeo Acmpesnvn, 2014.

Pyosumuc I'.E., @envoman @D.I.
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Xumus: Opean. xumus. Ocrosvt ob6w,. xumuu (Obobwerue u yenybnerue
3Hanuil): Yueb. onsa 11 kn. obweobpazosam. yupexcoeHuti. — M.:
IIpocsewerue, 2014.

AnA npenopaBaTtens

QenepanpHblii 3axoH oT 29.11.2012 Ne 273-O3 «O0 obpasoBaHUU B
Poccuiickoit @epeparimm.

IIpuras MunaucrepcrBa oopasosanusa u Hayku PO ot 17.05.2012 No 413
«O0 yTBep:kIeHHU (QeaepabHOT0 TI'OCYJAPCTBEHHOTO0 00pas3oBaTeILHOIO
craggapra cpeaHero (IIoJIHOro) o0Iero o0pa3oBaHIsI».

IIpurkas MununcrepctBa obpasoBanusa u Hayku PO or 29.12.2014 No
1645 «O BHecennn mameHeHui B IIpuxas Munucrepcrsa oOpas3oBaHusa u
Hayku PO or 17.05.2012 No 413 “O0 yrBep:xoenun ddemepaibHOro
TOCYJapCTBEHHOTO0 00pa3oBaTeJbHOTO CTaHIapTra cpeaHero (IIOJIHOIO)
o0111ero 00pa3oBaHUST ».

IIncemo JlemaprameHTa TOCYIapCTBEHHON  IOJIUTUKHM B cdepe
moAroToBKu padounx xaapos u JII1O Munooprayku Poccum ot 17.03.2015
No 06-259 «PerxomeHgaIinuy Mo OpraHU3aIINHU MOJIYUEHUSA CPEIHEro 00IIero
oOpa3oBaHUA B IIpejiesIaxX OCBOEHHS 00pa30BaTeIbHBIX IPOrpaMM CPeIHEero
IIpopeccroHAaILHOT0 00pa30BaHUA Ha 0a3e OCHOBHOTO 00IIIero 00pa3oBaHUsI
¢ ygeTom TpeboBaHuii dpemepabHBIX TOCYIapCTBEHHBLIX 00pa3oBaTeIbHBIX
CTAHOAPTOB M IIOJIydaeMOM IIpodecCHy HJIH CHeIUaJIbHOCTH CpeIHero
IIPOheCcCOHATIHLHOTO 00Pa30BAHMI.

I'abpuenan O.C., JIvicosa I'.I. Xumusa: KHUTA JJIs IPEIIOIABATEJI:
yueb.-MmeTod. mocobme. — M., 2012.

I'abpuenan O.C. u Op. Xumusa mjias npodeccuil W CHeIMaIbHOCTEH
TEeXHUYECKOT0 IPoduisa (3JIEKTPOHHOE IIPHUJIOKEHIIE).

WHTEpPHEeT-pecypchbl

www.pvg.mk.ru (omumnuana «llokopu BopoObeBEI rope»).

www.hemi.wallst.ru (O6pa3oBaTeIbHBIN CAUT OJIS IMTKOJIbHUKOB «XHUMUS?).

www.alhimikov.net (O6pa3oBaTeIbHBIN CAUT MJIA IIKOJILHUKOB).

www.chem.msu.su (OJ1eKTpoHHAas OMOJIMOTEeKA 10 XMMIUHN).

www.enauki.ru (mETepHeT-u3naHue 0Jid yuurteseil «EcrecTBeHHBIE

HAYKW»).
www.1september.ru (meToguueckasa rasera «llepBoe ceHTAOPI).

www.hvsh.ru (skypHaI «XUMHS B IIIKOJIE»).

www.hij.ru ((rypHaI «XUMHASI U KA3HDLY).
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http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

www.chemistry-chemists.com (aJ1eKTPOHHBIHN Ky pHAJT «XUMUKUA U XUMU»)
4. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHMUA YUYEBHOM

JUCLHUTIJIMHBI

KoHTponb ¥ oOLEHKa pe3ylbTaTOB OCBOEHUS y4ye€OHOW JUCIMILIMHBI
OCYULIECTBJISIETCS MIPEMNOIaBATENIEM B MPOLECCE MPOBENCHUS MPAKTUUECKUX 3aHATHM,
7a00OpaTOpPHBIX pabOT, TECTUPOBAHUS, a TAKXKE B pE3yJIbTaTe BBHINOJIHEHUS
00y4arolMMUCS UHIMBUYaJIbHBIX 3aJaHUN, IPOEKTOB, UCCIIEA0OBAHUN.

Pe3ynbraTel 00y4YeHHMsT pPACKpBIBAIOTCS 4YEpe3 YCBOEHHbIE 3HAHUA U

npuUoOpEeTEeHHbIC YMEHUS, HAIIPABJICHHbIE HA TPUOOPETEHUE OOIIMX KOMITETSHIIUH.

Pe3yabTaThl 00yueHus (peaAMeTHBIE) ®opMbI 1 METOAbI KOHTPOJISI H
Ha ypOBHE Y4E€OHBIX JE€UCTBHIA OLICHKH Pe3y/IbTAaTOB 00y4eHUs!
1 2
Ymenus:
OOBSCHATH POJIbL OMOJIOTUH B OPMUPOBAHUHT Habmonenue B xone o0y4ueHus

Hay4YHOT'O MUPOBO33PEHMUS; VCTHBIC OTBETHL

pelaTh IeMeHTapHble OMOJIOTHYECKUE 3a/1a4H; [TpakTnyeckue padotsl, otyer o BCP,
COCTaBJISITh 3JIEMEHTAPHBIE CXEMbI CKPEILIMBAHUSA U YCTHBIE OTBETHI

CXEMBI [IEPEHOCa BEIECTB U Nepeaayl SHEPTHH B
AKOCHCTEMax (LIeTH MUTaHMsl); OIHCHIBATh
0COOEHHOCTH BHJIOB 110 MOP(HOJIOTHYECKOMY

KPUTEPHUIO
BBISIBIISAITH MPUCIIOCOOJIEHHS] OPTaHU3MOB K Cpesie Y CTHBIE OTBETHI, J1aOOpaTOPHBIE
oOWTaHusl, ICTOYHUKH U HAJIMYUE MYTareHOB B pabotsl, [IpakTHueckue paboThI

OKpy’Karoliel cpezie (KOCBEHHO), aHTPOIIOTeHHbIE
U3MEHEHHS B KOCHCTEMAaX CBOEH MECTHOCTH

CpaBHMBATh OMOJIOTUYECKUE OOBEKThI: XUMHUUECKUN 3anoiaHeHue CpaBHUTENbHBIX TaOIHI]
COCTAaB TEJI )KUBOU U HEKUBOU IIPUPOBL, 3apOABILIECH
YeJIoBEKa U APYTUX KUBOTHBIX, IPUPOJAHBIE
DKOCUCTEMBI M arpO3KOCUCTEMBI CBOEH MECTHOCTH;
MPOLIECCH (ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOP,
MOJIOBOE U OECIIONI0e PA3MHOXKEHHUE) U JIEIaTh BBIBOIbI
1 0000IICHNS HA OCHOBE CPaBHEHUS U aHATN3a

JlaGoparopHas pabota

aHAJIM3UPOBATH U OLICHUBATh Pa3INUYHbIE TUIIOTE3BI O BricTyminenne ¢ coobieHuemM
CYIITHOCTH, IPOUCXOKACHHUU KU3HU U YCJIOBCKA,
rI100aNbHBIE SKOJIOTHYECKHUE TPOOIEMBI i UX
pEIIeHUs, TIOCTEACTBUS COOCTBEHHOM NESITEILHOCTH B
OKpY>Karollen cpene

[ToaroroBka npe3eHTau
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http://www.chemistry-chemists.com/

U3y4aTh H3MEHEHHS B 9KOCHCTEMax Ha
OHOJIOTUYECKUX MOIEIIX

Otuet o BCP

HAXOJUTh HH()OPMAIIHIO O OMOIOTHYECKUX 00BEKTaX
B Pa3JIMYHBIX UCTOYHHMKAX (yuyeOHHKaAX,
CIIPABOYHHKAX, HAYYHO-TIONYJISPHBIX U3/IaHUSX,
KOMITBIOTEPHBIX 0a3ax, pecypcax ceTu MIHTepHeT) u
KPUTHYECKH €€ OIICHUBATh

IToaroroBka coOOIIEHH],
nabopaTopHas pabota

HCIIOJIB30BAaTh HpI/IO6pCTCHHBIe 3HaHWA U YMCHUA B

MPAKTUYECKOU JIESITENBHOCTH U ITOBCETHEBHOW KU3HU:

JUTs COOITI0IeHUsT Mep MPO(MUIAKTUKUA OTPABJICHHUIA,
BUPYCHBIX U JIpYTUX 3a00JIeBaHH, CTPECCOB,
BPEIHBIX MPUBBIYEK (KypeHUs, alIKOT0JIM3Ma,
HapKOMAaHWH); TIPaBUJI TIOBEJIEHUS B IPUPOTHOM
cpene; OKa3aHUs MEpBOM NOMOILHU ITPU
TpaBMaTHUYECKUX, IPOCTYAHBIX U APYTUX
3a00JIeBaHUSAX OTPABIICHUSAX MMUILIEBBIMU MIPOTYKTaAMH;
OLICHKH 3TUYECKUX aCIEKTOB HEKOTOPBIX
UCCJIEIOBAaHUM B 00J1aCTH OMOTEXHOIOTUU
(KJIIOHUpPOBaHUE, UCKYCCTBEHHOE OIIOJJOTBOPEHUE)

DkcrnepTHOE HAOJIOICHHE,
n1abopaToOpHBIC U MPAKTUICCKHE
paboThI

3HaHus.

OCHOBHBIE I10JIOKEHHSI OMOJIOTUYECKUX TEOpUi U
3aKOHOMEPHOCTEN: KJIIETOUYHOM TEOPHH,
ABOJIFOLIMOHHOTO y4yeHus, yuenus B.M.BepHaackoro o
6uocdepe, 3akonsl I'.MeHnens, 3akOHOMEpHOCTEN
WU3MEHYMBOCTH U HACIIEACTBEHHOCTH

[TpoBepoUyHBIE CaAMOCTOSTCIILHEIC
paboOTHI MPAKTUYECKUE PAOOTHI
TECTUPOBAHUE

CTpoeHHue U (PYHKIIMOHUPOBAHUE OMOJIOTHYECKUX
00BEKTOB: KJIETKH, TEHOB U XPOMOCOM, CTPYKTYPbI
BHJIa U DKOCUCTEM

YcTHBIE OTBETHI, JTaOOpaTOPHBIE
paboThI

CYIIHOCTh OMOJIOTMYECKUX TPOIECCOB: PA3MHOKCHHS,
OIUTIO/IOTBOPEHHMS, ISHCTBUS NCKYCCTBEHHOTO U
€CTECTBEHHOI'0 0TOOpa, GOpMUPOBAHKE
IPUCTIOCOOTICHHOCTH, TIPOUCXOXKICHHE BHJIOB,
KPYTOBOPOT BEIIIECTB U MPEBPAILICHUE YHEPTUH B
KJIETKE, OpraHu3Me, B dKocHcTeMax u ouochepe

VYcTHBIE OTBETHI

nabopaTopHble paboThI

BKJIaJ BBIJAOIIHUXCS (B TOM YHUCJIIC OTC‘IGCTBCHHBIX)
YUYCHBIX B pa3BHUTHUC OMOJIOTNYECKOM HAayKH

I[ToaroroBka cooOIIEHAIH

OMOJIOTHYECKYIO TEPMUHOJIOTUIO M CUMBOJIHKY

KoHTponbHbIe paboThl
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[Tpunoxenue 1

5. IMIAHUPOBAHUE YUEBHBIX 3AHATHA C UCITOJIb30BAHUEM
AKTUBHbBIX U UHTEPAKTUBHbLIX ®OPM U METOJA0OB OBYUEHUA

Ne K AKTHBHbBIE H dbopmupyembIe
n/m Tema yueoHoro ];).11 MHTEPAKTHBHbIE YHHUBEpCaIbHBIE
3aHATHS 0 (GopMBbI 1 METOABI yueOHbIC
Hacos 00y4YeHust JNEUCTBUS
1. | Ilepuoanueckuii 2 JIENoBast MIPa, 3HaHus
3akoH JI.1. TEPMUHOJIOTHH,
Meunneneesa yYMEHHE OIPECIIATh
(GyHKIMU  HAy4YHOTO
MO3HAHUSA,  HAaBBIKU
paboThl B rpynne
2. XUMHUYECKUE 2 UHTEPAKTHUBHAS JICKIHSI 3HaHuUs
BCIIIECTBA BO rpymmoBas TEPMHUHOJIOTUH,
Bcenennoit yMEHHE OMpEAENATh
(GyHKIMU ~ HAy4YHOTO
MO3HAHUSA,  HAaBBIKU
paboThl B rpynne
3. | CtpoeHue 2 METOJ1 paboThI B MaIbIX 3HaHuA
OpraHUu4YeCKHuX rpynmax: TEPMHUHOJIOTHH,
BEIIECTB yMEHHE OMpEAENATh
(GyHKIMU  HAy4YHOTO
MO3HAHUSA,  HAaBBIKU
paboThl B rpynne
4, | IlpenenbHble 2 KOIIOKBHYM; SHaHMs
YIria€eBoaopoabl MW HX TCPMHHOJIOTHH,
0COOEHHOCTH YMEHHUE OHIpenesaTh
(GYHKLIMU  Hay4yHOTO
MO3HAHHS,  HABBIKA
paboTel B  TpYIIIE,
paboTel € Hay4HOH
JUTEPATYpPOU
5. YrieBomopoasl  Kak | 2 METOJ] «MO3TOBOM INTypM»; | 3HaHHS
OCHOBHBI MCTOYHHUK TEPMHUHOJIOTHH,

SHEPrun

YMEHHUE OIpEeNeIsiTh
(GYHKLIMU  Hay4yHOTO
NO3HAHUS,  HAaBBIKU
paboTel B rpymIe,
paboTel C Hay4HOM
JIUTEPATYPOU
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6.JINCT U3MEHEHUI U JIOIIOJTHEHUI, BHECEHHBIX

B PABOYVIO ITPOTPAMMY

Ne HU3MCHCHUA, JaTa BHCCCHMS H3MCHCHU A, Ne CTpaHULIbl C U3BMCHCHUEM,

BbLIIO

CTAJIO

OcHoBanue:

IToanucek JTUA BHECHIET0 H3MEHEHUS
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