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J1.1.Ko3noBay
PabGouass mporpamma y4yeOHON IUCHUIUIMHBI «XHUMHA» pa3zpaboTaHa B

COOTBETCTBHUH c TpeOOBAHUSIMU benepanbHOTO roCyJ1apCTBEHHOTO
oOpazoBatenbHOro cranjgapra (ganee — ®I'OC) cpeanero obmiero odbpazoBaHusl,
YTBEPKJIEHHOTO MprKa3oM Muno6pazoBanusi Poccuu ot 17.05.2012r. Ne 413,
dbenepanpHoro rocymapctBeHHoro crangapra CIIO mo mpodeccun 15.01.05
Ceapwux (pyyHOU U YACMUYHO MEXAHU3UPOBAHHOU CBAPKU (HANAABKU)),
YTBEPKJIEHHOTO TTprKa3oM Muno6pazoBanust Poccuu ot 29.01.2016r.,
(dbenepaabHOro TrOCYAapCTBEHHOIO CTaHAapTa CpeAaHero mnpodecCuoOHAIbHOTO
obpazoBanus (maee — CIIO) mo mnpodbeccunm 15.01.25 Cmanounux
(memannoobpabomka), YTBEPKJICHHOrO MpukazoM MuHoOpa3zoBanusi Poccuu ot
02.08.2013r. Ne 822,

dbenepanpHoro rocyaapctBeHHoro cranjgapra CIIO mo mnpodeccun 15.01.26
Tokapv - yHueepcan, yTBEp>KIEHHOTO MpukazoM MuHoOpazoBanus Poccuu ot
02.08.2013r. Ne 821,

dbenepanpHoro rocyaapctBeHHoro cranjgapra CIIO mo mnpodeccun 15.01.29
Konmponep cmanounvix u cnecapnvlx pabom, YTBEPXKICHHOTO MPUKA30M

Muno6pazoBanus Poccun 02.08.2013r. Ne 818,



dbenepanpHoro rocymapctBeHHoro crangapra CIIO mo mnpodeccun 23.01.08
Cnecapb no pemoumy CmMpOUMENbHbIX MAwiuH, YTBEPAKIECHHOIO IPUKA30M
Munoo6pasoBanus Poccun ot 26.04.2010r. Ne 441;

pPEKOMEHJAIMSAMA 10 OpraHM3alMi  TOJYYCHHUS CpEeJaHEero  oO0Iero
oOpa3oBaHUs B IMpejeliax OCBOCHMS O0O0pa30BaTENIbHBIX MPOTPAMM CPEIHETO
npodeccruoHanbHOro 00pa3oBaHMsl Ha 0a3e OCHOBHOIO 0OIIEro oOpa3oBaHUsS C
ydyeToM TpeOoBaHuM  ¢efepalbHbIX TOCYAAPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJAPTOB MW MOJy4YaeMOM CHEUUAIbHOCTH WM Mpodeccud CPeaHero
npodeccruonansHOTO OO0pa3zoBaHusa (muchkMo J[lemapTameHTa TOCYJapCTBEHHOM
MOJIMTUKH B chepe MoAroToBku padouunx kaapos u 110 MunoOpuayku Poccuu ot
17.03.2015 Ne 06-259),

OPUMEPHOW  MpPOTrpaMMbl  y4eOHOW  JUCHMIUIMHBI  «XUMHUS»  JUIA
npoecCHOHaNbHbIX  00pa30BaTENbHBIX  OpPraHu3alui,  PEKOMEHIOBAHHOU
®denepalibHBIM TOCYJIAPCTBEHHBIM aBTOHOMHBIM yupexjeHuem «DenepanbHblit
UHCTUTYT pa3BuTusi oOpazoBanus» (mamee — DPI'AY «DUPO») B kadecTtBe
OpUMEPHOM MporpaMMbl JUisl pealid3allid  OCHOBHOM  mpodeccroHaIbHOM
oOpazoBarensHOM nporpammbl CIIO Ha 0aze OCHOBHOTO 0OIIEro 0Opa3oBaHUs C
MOJIy4eHHEM cpesiHero oOrero odpaszoBanusi, nmpotokoa Ne 3 ot 21 utons 2015r.,

peructpanmoHHbid HoMep peneHsun Ne 371 ot 23 urons 2015 r. OI'AY «DHPO».



COIAEPKXAHUE
1. TIACIIOPT IIPOT'PAMMBI YUYEFHOM JUCIUIIJIVHGI . ...........
1.1. ObnacTe mpUMEHEHUs: TPOrpaMMbl Y4E€OHON AUCIUIUIMHSI .. ..........
1.2. Mecto y4eOHON TUCHMIUIMHBI B CTPYKTYpPE OCHOBHOM
npodeccuoHaIbHON 00Pa30BATEIBHOU MPOTPAMMBI ....''vveeneeeneeannennn.
1.3. Ilmanupyembie pe3yiabTaThl OCBOCHUS YUeOHOW MUCIUTIIUHEI .........

1.4. KonudecTBo 4acoB Ha OCBOCHHE MTPOrPaMMBbl YU€OHOM TUCITUTIINHBI .

2. COJIEPXKAHUE YUEBHOM JTUCIHMUITIMHBI U TEMATUYECKOE
IINTAHUPOBAHUE ... e

2.1. O0beM yueOHOM AUCIUTIIIUHBI U BUJIBI Y4eOHOU paboTHI .............
2.2. TemaTu4eckuii 1IaH U CoIep)KaHNe yUeOHON AUCIUILIUHEI .........
2.3. Coneprxanre mpOPUIBHON COCTABIISIFOIIEH ..vvvuvvvneieeeeinieannenns
3. VCJIOBUS PEAJIN3AIIMN YUYEBHOU JUCLIMIUIAHEI ............

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
TUACTTVTITIAHDBL .. ..o

5. INTAHUPOBAHWE YUYEBHBIX 3AHATUH C
NCIIOJIbB3OBAHUEM AKTHUBHbBIX 1 MHTEPAKTHBHBIX ®OPM
N METOAOB ObYUYEHUA
6. IUCT U3MEHEHUI U JOTIOJITHEHUI, BHECEHHBIX

B PAGOYVIO [TPOTPAMMY

10

39

41

45
48

51



1. IACHOPT IPOT'PAMMBbI YYEBHOU JUCIUIJIMHBI
«XumMusD»
1.1. Obs1acTh NPUMEHEHHUs NPOrPaMMbl Y4eOHOM U CHUIINHBI

[Tporpamma yueOHOM TUCHUIIITMHBI « XUMHUSD) SBISETCSA YACThIO
00111e00pa30BaTEIHHOTO ITUKJIA MPOTPAMMBI TIOJITOTOBKH KBaJTU(PHUITMPOBAHHBIX
pabouux, CayKalux 1Mo npodeccusim:

(manee — [MITKPC) no npodeccusim cpennero npopecCuoHaIbHOTO 00pa30BaHUS:

15.01.05 Ceapwuk (pyuHoU u 4acCmuyHoO MexanusupoBaHHOU C8APKU (HANIABKU)
15.01.25 Cmanounuk (memannoobpabomka)
15.01.26 Toxaps - ynusepcan
15.01.29 Konmponep cmanounvix u C1ecapivix pabom
23.01.08 Cnecapv no pemonmy cmpoumenbHblX MAUUH
Texanueckoro mpodus TpodheccHoHaTFHOTO 00pa30BaHUS.

1.2. Mecto y4yeOHo#M nucuunnnbl B ctpykrype IIIICC3

VYyeOHast JuCUUIUIMHA SABJISETCS JUCUUIUVIMHOW 001eo0pa3oBaTeIbHOrO
y4eOHOT0 IMKJIa B COOTBETCTBUU C mexHuueckum mpoduieM npodhecCuoHaIbHOTO
oOpa3zoBaHUs.

VYueOHasg DUCHUIUIMHA OTHOCUTCS K mpeameTHo obnactu ®I'OC cpemnero
o01rero oOpa3oBaHUsl €CTECTBEHHBIE HAYKH OOIIEH M3 00s3aTEeNIbHBIX MPEAMETHBIX
oOnacTeil.

YpoBeHb ocBOCHHS YueOHOM TuctuIIuHbl B cooTBeTcTBHH ¢ PI'OC cpeanero
ob1rero oopazoBaHus 0a30BBI.

Peanuzaumss  coxmepkaHuss ~ y4eOHOM — AMCHMIUIMHBL  MPEANOJaraer
COOMIO/IeHNe TPHUHIMIIA CTPOTOM  TMPEEMCTBEHHOCTH 110 OTHOIICHUIO K
coJiep KaHMI0 Kypca « XMMHUs» Ha CTYIIEHU OCHOBHOI'O 00111er0 00pa3oBaHusl.

B TO xe BpeMs yueOHas AMCIUIUIMHA «XUMUS» UIsT TPOPECCUOHATBHBIX
o0pa3oBaTeIbHBIX OpraHU3aIki 00J1a/1aeT CAMOCTOSITEIbHOCTBIO U LIETbHOCTBIO.

PabGouass mporpamma  y4eOHOM  UCUMILTUHBI  «XUMUS» uMeeT
MEXIPEIMETHYIO CBSI3b C 0011€00pa30BaTeIbHBIMU YUCOHBIMHA JAUCITUTUTMHAMHU

BCCTO €CCTCCTBCHHO-HAYYHOI'O IMKJIA U HpO(i)eCCI/IOHaIIBHI)IMI/I AUCHUIIIINHaMH.



N3yyenne y4eOHOU AMCUMIUIMHBI « XMMHUSD» 3aBEpPLIACTCS MPOMEXKYTOUHOU

aTrrecranmeri B dopme ouggepenyuposannoco 3awema B pPaMKaxX OCBOCHHS

[ITTKPC Ha 6a3e ocHOBHOTO 00111eT0 00pa30BaHUAI.

1.3. Ilnanupyembie pe3yJibTaTbl OCBOCHHSI Y4e€0OHO! JUCHUIIJINHBI

[Tnanupyemble pe3yabTaThl OCBOEHUS YU€OHON NUCIMILIAHBIL:
JUYHOCTHBIX:

YyBCTBO TOPJOCTH U YBaXEHUS K MCTOPUUM M JTOCTHXKCHHSIM
OTEYECTBEHHONM XMMHUYECKOM HAyKH; XMMHYECKH IPAMOTHOE MOBEJCHUE B
npo(ecCHOHAIBbHON JEATEIbHOCTH M B OBITY MNpu OOpalieHuu ¢
XUMHUYECKMMU BEILIECTBAMM, MaTepUaiaMi U MPOLECCaMU;

TOTOBHOCTh K MPOAOHKEHUI0 00pa30BaHUs U MOBBIIIEHUS KBATU(DUKAIIUU
B u30paHHOM MNpPOPECCHOHAIBHON JAESATENIbHOCTH U OOBEKTUBHOE
OCO3HAHUE POJIM XUMUYECKUX KOMIIETCHLIUN B 3TOM;

YMEHHUE HCIOIb30BaTh JOCTUKEHUS COBPEMEHHONW XMMHYECKOW HAYKH U
XUMHUYECKUX TEXHOJIOTHI JUTS MOBBILLICHHUS COOCTBEHHOI'O
UHTEJUIEKTYaJbHOTO  Pa3BUTHS B  BBIOPAaHHOM  MPOQEeCcCHOHAIBHOU
NEeSITENbHOCTH;

MeTaInpeIMeTHBIX:

MCTIOJb30BAaHUE PA3MYHBIX BHUJOB MO3HABATEIBHON ESATEILHOCTH H
OCHOBHBIX  HHTCIUICKTYQJIbHBIX  Onepanuid  (MIOCTAHOBKK  3ajiauw,
GopMyTUpOBaHUs THIIOTE3, aHAM3a U CHHTE3a, CpaBHEHHs, 0000IIeHUS,
CUCTEMAaTH3allH, BBISIBICHUS MPHUUYNHHO-CICICTBEHHBIX CBSI3€H, MOMCKa
aHanoroB, (OPMYJHMPOBAHUS BBHIBOJOB) JJIsi PEIIEHUS ITOCTABICHHOM
3aJjaud, NPUMEHEHHE OCHOBHBIX METOAOB IO3HaHMsA (HAOIIOACHUS,
HAYYHOTO JKCIIEPUMEHTA) U U3YYEHUS Pa3IUYHBIX CTOPOH XUMUYECKHX
OOBEKTOB M MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCThH CTall-
KHUBaThCA B MpodeccroHanbHoil cdepe;

UCTIOJIb30BaHUE PA3ITUYHBIX WCTOYHHUKOB JUIS IOJyYEHHUS] XUMHUYECKOM
MHQOPMALIMK, YMEHHE OIECHHUTh €€ JOCTOBEPHOCTh JUIS JOCTHIKCHHUSI
XOpOUIUX pe3yJIbTaTOB B MPodeCCUOHAIBHOU cdepe;

* IpEAMCTHBIX:

c(hOpPMHUPOBAHHOCTh TPEJICTABICHUA O MECT€ XUMHUU B COBPEMEHHOM
HAyYHOW KapTHHE MHpA; MOHUMAaHHWE POJU XUMHUHU B (HOPMHPOBAHUU
Kpyrozopa u (QyHKIHOHATHHOW TPAMOTHOCTH YEJIOBEKAa ISl PEIICHUS
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MPaKTUYECKUX 3a]1a4;

BJIAJICHUEC OCHOBOIIOJIATAOIIMMH XUMUYCCKUMH TOHATHUSAMHU, TCOPHUSIMHU,
3aKOHAMHU ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAHUE XHMHYCCKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

BJIaJICHHE OCHOBHBIMHU METOJIaMU HAYYHOTO MMO3HAHMS, UCIIOJIb3yEMbIMU B
XUMUU: HaAOMIOJICHUEeM, OMNHCAaHUEM, W3MEPEHUEM, OSKCIEPUMEHTOM;
yMeHue 00pabaThiBaTh, OOBSICHATH PE3YJIbTaThl MPOBEJICHHBIX OMBITOB H
JieNnaTh BBIBOJBI, TOTOBHOCTH M CIIOCOOHOCTh TPUMEHSTH METOIbI
MO3HAHUS TPU PENICHUH MPAKTUYECKUX 3a1ad; CcHopMUpPOBaHHOCTH
YMEHUS JaBaTh KOJWYECTBEHHBIC OIEHKH W TPOU3BOJUTH PACUETHI TIO

XUMHUYECKUM (hOpMyJiaM U ypaBHEHUSIM;

- BJIAACHHUC IIpaBHJIaMU TCXHUKHU 0e301acCHOCTH IIpu HCIIOJIb30BAHHUN

XUMHUYCCKUX BEIICCTB;
- c(hOpMUPOBAHHOCTH

COOCTBEHHOU ITO3UILAH

II0 OTHOHIICHHUIO K

XUMHUYECKON HHPOPMAIINH, TTOTYyIaeMOU U3 pa3HbIX UCTOUYHUKOB.

OcBocHue COACPIKaHUA yqe6H0ﬁ JUCITHUITIINHBI «XuMHSD» 00eCcIeYnBacT

dbopMHpOBaHHE U PA3BUTHE YHUBEPCAIbHBIX YUYEOHBIX IEUCTBUM B KOHTEKCTE

IPEEeMCTBEHHOCTH (POPMUPOBAHUS OOIIUX KOMIIETEHITUH.

Buabl yHuBepcaJbHBIX Y4eOHbIX

OO01mue KOMIeTeHIIUN

nencTBUM (B coorBercTBUM ¢ PI'OC CIIO no
npodgeccun)
JIn4HOCTHBIE OK 1. [loHumaTh CyIIHOCTh U COIMAIbHYIO
3HaYUMOCTD O eil mpodeccuu, MPOsBIATH K
00€CIeunBalOT  IIEHHOCTHO-CMBICIOBYIO . 7T DYZYIUCH TP ¢ > 1P
HEel yCTOWYUBBIN UHTEPEC.
OpPHUEHTAIMIO 00YYAIOIIUXCS U OPUEHTAIIHUIO B
COUMAIBHBIX  POMAX M MOHIIMYHOCTHBIX | (ype o Opranu30BBIBaTH COOCTBEHHYIO
OTHOIIICHUSAX
NEeSTeNLHOCTD, UCXOS U3 IIEJIU U CIIOCOOO0B €¢
JOCTUKEHHUSI, ONIPEICIICHHBIX PYKOBOJAUTEIIEM.
PeryasitTuBHbie OK 3. AHanu3upoBaTh paboUyI0 CUTYaIHIo,

1esiernoaranye, IaHuPOBaHUE,
NPOTHO3MPOBAHUE, KOHTPOIb (KOPPEKITHUS),
CaMOPETYJISIIIHS, OLIEHKa ( 00eCTIeUnBAIOT
OpraHU3aIMI0 00YYAIOIUMHUCS CBOCH
y4eOHON esTeNbHOCTH)

OCYIIIECTBJISATh TEKYIIUHA U UTOTOBBIA KOHTPOJIb,
OIICHKY U KOPPEKINIO0 COOCTBEHHOM
NEeSITeIbHOCTH, HECTH OTBETCTBEHHOCTH 32
pE3yNIbTaThI CBOEH pabOTHI.

ITo3HaBaTeIbHBIE
o0ecreunBaroT HCCIIEIOBATENBCKYIO
KOMIETEHTHOCTb. YMeHHe paboTatb C

OK 4. OcymiecTBiATh TOUCK UHPOPMALIUH,
HeoOXxoauMo 117151 3¢ (HEKTUBHOTO BHITIOJTHEHHS
npodeCCHOHATBHBIX 3aj1au.




uHpOpMaLuei OK 5. Ucnonb3oBaTh HHPOPMALMOHHO-
KOMMYHHUKAI[IOHHBIE TEXHOJIOTUHU B
poheCCUOHATILHOM 1eATEIbHOCTH.

KomMMyHukaTuBHbIE OK 6. Paborats B komaH/e, 3P heKTHBHO

o0ecrneyrBaroT COLUAIBHYI0 KOMIIETEHTHOCTh
U ydeT MO3ULUU JPYruX IJIIOACH, YMEHHE
CIIyLIaTh U BCTyNaTh B AMAJIOT, y4aCTBOBATH B
KOJUIGKTUBHOM  OOCYXJIEHMH  TpoOieM,
B3aMMOJCHCTBOBATh W  COTPYJHHUYATH CO
CBEPCTHUKAMM U B3pOCIIBIMU

O6I.[I&TBC$I C KOJIJICTaMH, pyKOBOJICTBOM,
KIIMCHTaMH.

OK 7. UcnioyiHATh BOMHCKYIO 003aHHOCTh, B TOM
YHClie C MPUMEHEHUEM MOTYYEHHbIX
po¢eCCUOHATILHBIX 3HaHUH (1151 FOHOLIEH)

1.4. Kostu4yecTBO 4aCOB HA 0CBOEHME MMPOrPAMMBbI Y4eOHOH TUCHMILTHHBI

MakcumanbHas yueOHas Harpy3ka oOydatomerocsi 171 yacoB, B TOM 4ucIe:

- o0s13aTenbHas ayAUTOpHAs yueOHas Harpy3ka oOyyaromierocs 114 4acos;

- camocCTosITeNbHAs paboTa oOyyaroierocs: 57 yaca.

2. COJIEP)KAHUE YYEBHOU JUCIIATLJIMHBI 1




TEMATHUYECKOE IINTAHUPOBAHUE

2.1. O0bem yyeOHOH JUCHUIIMHBI U BU/bI Y4eOHOH padoThI

Bua yueOHOM padoThI O0bem yacoB

MakcumaJibHasi ydeOHasi HArpy3Ka (Bcero) 171
O0s13aTesibHAsi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 114
B TOM YHCIJIE:

71a00paTOPHBIC 3aHATHS 20

IIPAKTUYECKUE 3aHATUS 16

KOHTPOJbHBIE padOThI 1

WNHuBuayalibHbIN NPOEKT (eciu npedycmompero) -
CamocrosiTesibHast padoTa o0y4yarouierocs (Bcero) 57
CocraBJiieHHe IEN0YEK MPeBpallleHUI 9
Pabora ¢ yueOHMKOM 22
Iloozomoeka 11
-coobwenull, pegepamos, 00K1IA008; 4
-cocmasiieHue mabauy O cucmemMamuzayuu - y4ebHo2o 9
mMamepuana,
-cocmasnenue Kpocceopoos no Usy4eHHol meme, 2
- peuienue 3a0a4 U ynpaicHeHul no oopasyy,
- 8bINOJHEHUEe UHOUBUOYATILHBIX NPOEKMO8

IIpomedsicymounas ammecmayusi 8 hopme oughghepenuuposannozo 3auema

[IpodunbHOe n3yyeHue oOeo0pazoBaTeaIbHON YUeOHOM TUCIUTIITUHBI « X UMUSD)
OCYUIECTBIISIETCSl YACTUUHBIM TIepepaciipe/iefieHneM y4eOHbIX 4acoB U 0TOOpOM
JTUIAKTUYECKUX €IMHUII B 3aBUCUMOCTH OT B&XKHOCTH TEM TI0 PO ecCusim
15.01.05 Ceapwux (pyuHou u 4acmudHo Mexanusupo8aHHoU C8apKU (Han1asKu)
15.01.25 Cmanounux (Mmemannoobpabomxa)

15.01.26 Toxapw - yHueepcan

15.01.29 Konmponep cmanouHblX U C1eCapHbix pabom

23.01.08 Cnecapb no pemonmy cmpoumenbHblx MauuH




2.2. TemaTu4ecKuii JIAH M coiep:KaHMe YYeOHOM TUCHMIJIMHBI

HanmenoBanue Copepxanue yueOHOro Matepuana, 1abopaTopHbie U XapakTepHucTuKa OCHOBHBIX BUJIOB yueOHOll | O0beM YpoBeHb
pa3aesnoB U TeM MPaKTUYeCKHe PadOThI, CAMOCTOSITENIbHAs paboTa JIeSITEIBHOCTH CTY/I€HTOB 4acoB OCBOEHUS
00yJaronmxcst
BBenenune 1 1
Pazoen 1. Obwman u 54
Heopzanuyeckan
Xumus
Tema 1.1. OcHoBHbIE OcHoBHble mTOHATUS XuMHH. BemectBo. ATom. | PopMyaupoBaHUE 3aKOHOB COXPAaHEHUS 4 2

MNOHATHUA U 3AKOHBI

Monekyna. XUMHUYECKHMH  3JIEMEHT.  AJUIOTPOMMSL.
[Ipocteie m cnoxHble BemecTBa. KadecTBEHHBIM U
KOJIWYECTBEHHBIM COCTaB BEIIECTB. XMMHYCCKHE 3HAKH
u ¢popmynbl. OTHOCHUTEIBHBIE ATOMHASI M MOJICKYJISIpHAs
Maccel. KoanmuecTBo BemecTsa.

OcHOBHBIE 3aKOHbI XUMHH. CTexuomeTpus. 3aKOH
COXpaHEHHUSI MAacChl BEIIECTB. 3aKOH IOCTOSTHCTBA
COCTaBa BEILIECTB MOJEKYISIPHOU CTPYKTYpbl. 3aKOH
ABOTaJipo U CIEACTBUS U3 HETO.

PacueTHple 3amaunM Ha HaxOKJIEHHE OTHOCHTEIILHOM
MOJIEKYJIIPHOM MaccChl, OINPEEICHHE MacCOBOW J10JHU
XHMHYECKUX DJIECMEHTOB B CIIOJKHOM BEIIISCTBE.
JleMoHcTpanuu

Mogenu aTOMOB XUMHYCCKHX 3JIEMECHTOB.

Mopenu MoOJIeKyJl TPOCTBIX WU CIOXHBIX BELIECTB
(mapocrepkHeBbie 1 CTioapTa — bpurne6a).

Konnekuus npocTsIX U CII0KHBIX BELIECTB.

Hexotopsie BemecTBa KOJIMYECTBOM 1 MOJIb.

Monens MOJISIpHOTO 00beMa ra3os.

Annorponust pochopa, Kuciaoposa, 0IoBa.

Ilpogunvuvie u npogheccuonanvno 3nauumvle

MAacChI BEIISCTB M IIOCTOSHCTBA COCTaBa
BEIIECTB.
YcraHoBKa NPUYUHHO-CJIEACTBEHHOW CBA3U
MEXTy COAEP)KaHUEM 3THX 3aKOHOB U
HaIlMCaHUEeM XUMHUYECKHX (popmys u
ypaBHEHUH.
OTpaxeHre XUMHYECKHX MTPOLIECCOB C
MOMOIIbIO YPABHEHU XUMUYECKHUX PEaKIIUM
YcTraHoBKa 3aBUCUMOCTH MEXIY
KaueCTBEHHOM M KOJIMUECTBEHHOMN
CTOpPOHAMHU XUMHYECKUX O0OBEKTOB U
IIPOLIECCOB.
Pemienue pacyeTHbIX 3a/1a4 110 XUMUYECKUM
(dhopMysiaM U ypaBHEHUSIM
OOBsicHEHNE XUMUYECKHX SIBJIEHUH,
MIPOUCXOJSIINX B TIPUPOJIE, OBITY U HA
IIPOU3BOJCTBE.
OrnpezesieHre BO3MOKHOCTEN MTPOTEKaHUS
XUMHUYECKHUX MPEBPALLICHUIN B PA3JIMUHbBIX
YCIOBUSX.
Co0roicHIE TTPABUIT SKOJIOTHUSCKH
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nemMeHmpl cO0epHcanua. AIOTPOITHBIE MOTUPHUKAIIN
yraepoaa (anmas, rtpadur), KucIopoaa (KUCIOPO,
030H), ojoBa (cepoe u Oemoe osoBO). I[loHsiTHE O
XUMHUYECKOH

TCXHOJIOTHH, OMOTEXHOJIOTHHI u

HaHOTCXHOJIOTHH.

JlaGopaTopHbie pabOThI
[IpakTrueckas pabora
1 PacueTsl 1o XuMu4eckuM (GopMysaM U ypaBHEHUSIM
KonTponbHbie paboThl
CamocrosTenbHble paboThI

IPaMOTHOTO TIOBEJICHUS B OKPYKAIOIIEH
cpexe.
OHGHKa BIIMAHUA XUMHYCCKOT'O
3arpsI3HEHUS OKPYIKAOIIEH Cpe/Ibl Ha
OpraHu3M 4YCJIOBCKA U APYTHUC )KUBLIC
OpPraHu3MBbl.
Cobmrogenue npaBuil 0€30MacCHOTO
oOpamieHus: C TOPIOYUMHU ¥ TOKCHYHBIMHU
BEIIECTBAMH, J1a00paTOPHBIM
obopynoBanuem. [TonroroBka pacTBopoB
3aJJaHHOW KOHIIEHTpAIMU B OBITY U Ha Mpo-
U3BOJICTBE.
Kputnyeckast orieHKa JOCTOBEPHOCTH
XUMHUYECKON HH(OpMAIH, TIOCTYAIOIIEH 13
pa3HBIX HCTOYHHKOB

Tema 1.2.
Iepuoauyeckuii
3akoH u Ilepuoau-

[Tepuonuueckuii 3akon JI.1. MenneneeBa. OTKpbITHE
.. MenzeneeBsiM IIepnonnueckoro

[lepuognueckuii 3akoH B (opmynupoBke [[. U.

3aKOHa.

YcTaHOBKa 3BOJTIOLMOHHON CYHIIHOCTH
MEH/IEJICEBCKOU U COBPEMEHHOMN
(hOopMyIMPOBOK NEPUOTUUECKOr0 3aKoHa [

B —
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yeckas cucreMa
XUMHYECKHX

iementoB . MW
MenaeyeeBa "

CTpocHHE aTOMAa

Meneneesa.

[lepronuyeckast TabIMIa XUMUYECKUX DJIEMEHTOB —
rpaduueckoe OTOOpaKEHHE TEePHOIMYECKOrO 3aKOHA.
CtpyKTypa NepruoInYECcKON TabIUIIbI: IEPHUOIBI (MaJIbie
u OoJpIIne), TPyMITEI (TJIaBHAS U TIOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuit 3aKomn
JI.H.Menoeneesa. Atom — cnoxkHas dvactuma. Supo
(IpOTOHBI W HEUTPOHBI) W DJEKTPOHHAS O0O0O0JIOYKA.
N3otonel. CtpoeHHE SIEKTPOHHBIX OOOJIOYEK aTOMOB
AIIEMEHTOB MaJjbIX MepuojoB. OCoOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 00O0JIOYEK AaTOMOB 3JIEMEHTOB OOJBIINX
nepuoioB  (MEepexoaHbIX djeMeHToB). IlonsTHe 00
opbutamsix. s-, p- u d-opoburamu. DIEKTPOHHBIE
KOH(UTYpaIi aTOMOB XMMHYECKHUX 3JIEMEHTOB.

CoBpemennas  ¢opmynupoBka I[lepuoguueckoro
3akoHa. 3HaueHue Ilepuoguueckoro 3akoHa W
[leprognueckoit cHUCTEMBI XHMHUYECKHX DIEMEHTOB
JA.M.MengeneeBa sl pa3BUTHs HAayKd M MOHUMAaHUS
XUMHYECKON KapTUHBI MHpA.

JeMoHncTpanuu

Paznuunbie  ¢opmbl  [lepuonuueckoil  cucrembl
xUMuueckux anementoB .M. Meneneena.

JluHamuueckue  TaOMUIbl NS MOJEIUPOBAHUS
[Tepronyueckoil CUCTEMBI.

DnexTpu3anys Tea U UX B3aUMOJIEHCTBUE.
Ilpoghunvnvie u npogpeccuonanvro 3nauumole
J/1eMeHmol cooeprrcanus. PannoakTuBHOCTD.
Hcnonp3oBaHne paguoakTUBHBIX U30TOIOB B
TEXHUUYECKUX LeNsAX. PEHTTeHOBCKOE N3ITyUeHUE U €ro
HCIOJIb30BaHUE B TEXHUKE U MEIUIIMHE.

N. MenneneeBa. O0bsicHeHHE (HPU3HUECKOTO
CMBICJIa CHMBOJIMKH TIEPUOIUIECKOM
Ta0JIMIBI XUMUYCCKUX dJIeMeHToB J]. 1.
MenneneeBa (HOMEpOB AJIE€MEHTA, IEPUOA,
TPYIIIbI) U YCTAHOBKA MPUYUHHO-
CJICZICTBEHHOM CBSI3M MEXK]Ty CTPOECHUEM
aToMa M 3aKOHOMEPHOCTSAMH U3MEHEHUS
CBOMCTB 3JIEMEHTOB M 00OpPa30BaHHBIX HMH
BEIIIECTB B MEPUOaX U TPYyIIax.
XapakTepuCTUKa 3JIEMEHTOB MaJIbIX U
OOJIBIITUX TTEPUOIOB 10 UX MOJOKECHUIO B
[Tepuonuueckoii cucreme /1. U.
Menneneena Vcnonp3oBanue B yaeOHOU 1
npodecCUOHaTBHON AesITENbHOCTH
XUMHYECKHUX TEPMUHOB U CUMBOJIUKH.
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MonenupoBaHue KaKk METOJ IPOTHO3UPOBAHHUS
CUTYaIlMH Ha IIPOU3BOJICTBE

Ilpakmuueckan paboma
1 CocraBienne 3JeKTPOHHbIX ¢opMya u
rpaguuecKux cxeM, 3al0JHEHHE UX JJIEKTPOHAMHU

JlabopaTopHnas pabota

Koumponvnas paooma

CamocrositenbHast pabota. [IoAroToBka KpoCcCBOPOB 10
TeMe «CTpoeHHUE BEIIECTBa»
Pabora ¢ yueOHUKOM

Hcnonp3oBaHne KOMITBIOTEPHBIX TEXHOJIOTUI
U1 00pabOTKH U Mepesadn XuMHUIECKOH
WHPOPMAIINHU U €€ TIPEACTABICHUS B pa3-
JUYHBIX (hopMax

Tema 1.3. Crpoenue
BelllecTBa

WNonnass  xumumyeckas  cBs3b.  KaTtwoHel, HXx
oOpa3oBaHMe M3 aTOMOB B pe3ylbTare Ipoliecca
OKHCIIeHUSl. AHHOHBI, WX OOpa3oBaHHWE U3 aTOMOB B
pe3ysbTaTe Ipolecca BOCCTaHOBJIEHMs. VoHHas cBs3b
KaK CBs3b MEXIy KaTHOHAaMHU M aHHOHAMM 32 CYET
ANIEKTPOCTATUYECKOTO mpuTshkeHus. Knaccupukanus
MOHOB: TI0 COCTaBy, 3HaKy 3aps/ia, HAIMYUIO TUAPATHON
000nouyku. VOHHBIE  KPHCTAIIMUECKUE  PEIICTKH.
CBolicTBa BEIECTB C MOHHBIM THUIIOM KPUCTAJNIMYECKON
PEIIETKH.

KoBanentHass  xumuyeckas  CBs3b.  MexaHU3M
oOpa3oBaHMsI KOBaJ€HTHOM CBsA3M (OOMEHHBIM U
JIOHOPHO-AKIENITOPHBIN). DNEeKTPOOTPUIIATEIHLHOCTD.
KoBanentHele nmonsipHas M HEMOJSpHas  CBSA3H.
KpaTtHOCTP KOBa€HTHON CBA3UM. MoOneKynspHble U
aTOMHBIE  KpUCTaJuIMyeckue  pemeTkd. CBoOKMCTBa
BELIECTB C MOJIEKYJISIPHBIMH M aTOMHBIMH KPHUCTAJUIH-
YECKUMH PEUIECTKAMH.

YMeHue naBath onpeesieHue u
ONEePUPOBATH CIEAYIOIIUMHA XUMUYECKUMHU
MTOHATHSAMH: BEIIECTBO, XUMHUUECKUIH
3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE
aTOMHasi ¥ MOJIEKYJISIpHasi MacChl, HOH,
AJIOTPOIHUS, U30TOIBI, XUMUYECKas CBS3b,
3JEKTPOOTPHUIIATEIbHOCTD, BAJIECHTHOCTD,
CTENEHb OKUCIICHUS, MOJIb, MOJISIPHAs
Macca, MOJISIpHBIA 00beM Ta3000pa3HbIX
BEILIECTB, BEIIECTBA MOJIEKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHUSI Y CTAHOBKA
3aBHCHMOCTH CBOMCTB XUMHYCCKUX
BEIIICCTB OT CTPOCHUS AaTOMOB 00pa3yIOIINX
HX XUMUYECKHX JIEMEHTOB.
XapakTepucTrKa BaXXHEHIINX THUIIOB
XHUMHYECKHUX CBSI3EH M OTHOCHTEILHOCTH
9TOH THIIOJIOTHH.

OOBsicHEHUE 3aBUCHMOCTH CBOWCTB
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MerTammmueckas CBSI3b. Merannuueckas
KpUCTaJUTHYeCKast perieTka u MeTaJUIMYecKast
XHMHYECKas CBA3b. PU3NYECKHE CBOMCTBA METAJIJIOB.

ArperaTtHble COCTOSHHSI BEIIECTB W BOJOPOIHAsS
CBsA3b. TBepiaoe, XUAKOE U Tra3000pa3HOE COCTOSHUS
BemecTB. [lepexon BemecTBa W3 OJHOTO arperaTHOTO
COCTOsIHUS B ipyroe. BogopoaHas CBs3b.

Yuctele BemectBa U cMmecu. IloHAaTHe o0 cMmecHu
BemiecTB. ['oMorenHsie u rereporeHdsie cmecu. Coctas
cMeceli: oObeMHas M MaccoBas [OJHM KOMIIOHEHTOB
CMECH, MaccoBasi J0JIs MPUMeECEH.

Hucnepcubie cucteMbl. [loHaTHe O aucHEpCcHOM
cucteme. JlucnepcHas ¢aza W AUCIIEPCHOHHAS Cpena.
Knaccudukanuss nucnepcHbix cucreM. [loHstne o
KOJIJIOUIHBIX CHCTEMAaX.

JeMoncTpanuu
Mogens  KpUCTAJUIMYECKOHW  pPELIeTKH  XJIopHza
HaTpUsl.

OOpasupl MUHEpPAJOB C HMOHHOW KpPUCTAIITUYECKOU
PELIETKOM: KaJIbIIUTA, TAJIUTA.

Mopenu KpUCTAaNIMUECKUX PEHIETOK «CYXOro JIbAa»
(wnum fiona), anmasa, rpadura (WM KBapIa).

[Tpubopsk! HA KUAKUX KpUCTAILTAX.

OOpa3ipl  pa3IWYHBIX  JAUCHEPCHBIX  CHCTEM:
OMYJIbCHUM, CYCIIEH3UM, a3pO30JIEH, T'eJIel U 30JIeH.

Koarysmms.

Cunepesuc.

Oddext Tunpans.

Ilpojpunvnvie u npogheccuonanvno 3nauumvie
anemenmsl  cooepycanusn. 1loIsIpHOCTH  CBSI3U W

BEILECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUTMYECKUX PEIIETOK.
Hcnonp3oBanne B yueOHON U
po¢eCCUOHATBHON NeATETHHOCTH
XUMUYECKUX TEPMUHOB 1 CUMBOJIUKH.

OTpaxeHre XUMHYECKHX MTPOLIECCOB C

IMOMOIIBIO YPABHEHUN XUMUYECKUX PEaKIIHi

Hcnonb3oBaHnEe KOMIBIOTEPHBIX TEXHOJIOTUNA

TU1s1 00pabOTKM U Mepeaun XUMUYECKON
uH(OpPMAIUH U €€ TIPEJICTABIICHUS B pa3-
JUYHBIX (hopMax
YcTaHOBKa 3aBUCUMOCTH MEXTY
KaueCTBEHHOM M KOJIMYECCTBEHHOM
CTOPOHAMHU XMMHUYECKUX OOBEKTOB U
MPOIIECCOB.
Pemmenne pacdyeTHbIX 33724 0 XUMUYECKUM
(dhopMysiaM U ypaBHEHUSIM
OObsCHECHNE XUMHUECKUX SBIICHUI,
MPOUCXOMSIINX B PUPOE, OBITY U Ha
MIPOU3BO/ICTBE.
Omnpenenenre BOZMOKHOCTEH MPOTEKAHUS
XUMHUYECKHUX TPEBPAIICHUI B PA3TMUHBIX
YCIIOBUSIX.
CobmroeHre mpaBuil SKOJIOTUUECKH
IPaMOTHOTO TIOBEJICHUS B OKPYKAIOIIe
cpene.
OlLieHKa BIMSHUS XUMHUYECKOTO
3arpsI3HEHUS OKPYIKAOIIEH Cpe/Ibl Ha
OpTaHM3M YEeJIOBEKA U IPYTHE KUBBIC
OpPTaHHU3MBI.
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nosisipHocTs  Mosiekynbl. Konpencanmsa. TekyuecTs.
Bosroska. Kpucrannmzanus. CyOnmmarust u
necyonumanus. AHOManuu (PU3HYECKUX CBOWCTB BOJIBI.
Kunnkue kprcramibsl. MUHEpabl U TOPHBIE TOPOBI KAK
IIPUPOJIHBIE CMECU. DMYJBCUU M CYCIIEH3UM. 307 (B
TOM uucie adposonn) u reau. Koarymsmus. Cunepesuc.

IToaroToBka pacTBOpPOB 3alaHHOMN

KOHLIEHTpPALlMU B OBITY U Ha MPOU3BOJICTBE.

Ilpakmuueckas paboma

JlaboparopHast paboTa
Koumponwvnas paooma

CamocrosiTenbHas paboTa

Tema 1.4. Boaa.
PacTBoOpbI.
DJVIEKTPOJIUTHYECKASA
AUCCOMALNS

Bona. PactBopsl.  PacTBOpeHme. Boma  kak
pactBopurelb. PactBopumocTh BelecTB. HacklienHsie,
HEHACHIIIICHHBIE, MEePECHILLIEHHbIE pPacTBOPBL.
3aBUCUMOCTb PAaCTBOPUMOCTH Ta30B, KUJIKOCTEH U
TBEPABIX BEIIECTB OT PA3IUYHBIX (PaKTOPOB.

MaccoBas 105151 paCTBOPEHHOT'O BEIIECTBA.

DIEKTPOIUTHYECKAsT TUCCOIMAIUs. DJIEKTPOIUTHl U
HEIJEKTPOUTBI.  DNEKTPOJUTUYECKAs  JIUCCOLUALMS.
MexaHu3Mbl ANEKTPOJIUTUYECKOW TUCCOLMAUMU IS
BEILIECTB C PA3JIMYHBIMM TUIIAMHU XUMHUYECKOU CBS3U.
I'mgpatupoBaHHblE HW  HErWAPATUPOBAHHBIE  HOHBI.
CreneHp 3JEKTPOIUTUYECKON Auccouuanvu. CuilbHbIE
U cradpie 3eKTpoauThl. OCHOBHBIC TIOJIOKEHUSI TEOPUU
AIEKTPOIUTUYECKON JUCCOIUAITHH. Kucmotsr,
OCHOBAHHMSI M COJIM KaK 3JIEKTPOJIUTHI.

JeMoHncTpanuu
PacTBOpuMOCTB BENIECTB B BOJE.
Cobupanue ra3oB METOJIOM BBITECHEHHS BOJBI.

YMeHue 1aBath OnpeaesieHue u
ONEPUPOBATH CIEAYIOIUMHA XUMUYECKUMU
MNOHATUSIMU: PACTBOPBI, JIEKTPOJIUT U
HEAJIEK-TPOJIUT, SJIEKTPOIUTUYECKAS
JUCCOLMAIIS, OKUCIIUTEIb U BOCCTa-
HOBUTEIb, OKHCIIEHUE U BOCCTaHOBJICHUE,
TETUI0BOH 3(pPeKT peakuuu, CKOPOCTh
XUMUYECKOHN peakluu, KaTaaus,
XuMudeckoe paBHoBecue, DopmynnupoBka
OCHOBHBIX IOJIOXKEHUI TEOPUU
3IEKTPOIUTUYECKON JTUCCOLIMAIINHN 1
XapaKTEPUCTHKA B CBETE 3TOM TEOPUU
CBOWCTB OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEAUHEHHUN.
Hcnonb3oBanue B yueOHON U
npodecCHOHANBEHOM I TEIILHOCTH
XUMUYECKUX TEPMUHOB ¥ CHMBOJIMKH.
OTpakeHHe XUMUYECKHUX MPOIIECCOB C
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PactBopeHue B BOJE CEpPHOM KHCIOTBI U COJIEH
aMMOHUS.

OO0pa3ibl KPUCTAIOTUPATOB.

N3rorosneHune rurcoBoi NOBS3KU.

HcnpiTanue pacTBOPOB AJIEKTPOJIUTOB U
HERJIEKTPOJIUTOB Ha MPEIMET AUCCOLMALINU.
3aBUCUMOCTh CTETeHU NEKTPOJIUTUUECKON
JUCCOLMALMN  YKCYCHOM KHCJIOTBI OT pa30aBieHus
pacTBopa.

JIBM>KEHHE OKpALICHHBIX HOHOB B JJIEKTPUYECKOM
ToJe.

[IpuroroBneHne >KECTKOW BOJABI M YCTPaHEHHE €€
KECTKOCTH.

Honursl.

O06pa3us MUHEPAIBHBIX BOJI Pa3IM4HOTO
Ha3HAYCHMUS.

Ilpocpunvnuvie u npogpeccuonanvno 3nauumole
anemenmul cooeprycanun. PacTBopeHne Kak (U3MKO-
XxuMu4eckuid mpouecc. TerioBsle  3(QQEKTs  MpH
pactBopenun. Kpucramiorugparsl. Pemenue 3agad Ha
MaccoByl0 [IOJIl0 pacTBOpeHHoro BemecrBa. [lpu-
MEHEHHUE BOJbl B TEXHUUYECKUX LENsIX. JKeCTKOCTh BOJbI
U CIIOCOOBI ee ycTpaHeHus. MuHepalibHbIe BOJIBI.

IIOMOILBIO YPAaBHEHUN XUMUUECKUX PEAKIUI
[IpoBenenue caMoCTOATEIHLHOTO TOUCKA
XHUMUYECKOH HH(OpMaIu ¢
WCTIOJIh30BAHUEM PA3IMYHBIX UCTOYHUKOB
(HAy4YHO-TIOMYJISIPHBIX U3JJAaHUH,
KOMITHIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Wurepuera). Mcnonb3oBanue
KOMIThIOTEPHBIX TEXHOJIOTUI JIsl 00paboTKH
U TIepeIaun XUMUIECKON HH(GOpMAIH U €€
NPEJCTaBJICHUS B Pa3INuHbIX opMax
VYcraHOBKa 3aBUCUMOCTH MEXKIY
KaueCTBEHHOW U KOJIMYECTBEHHOU
CTOPOHAMHU XUMHUYECKUX OOBEKTOB U
MPOIIECCOB.
OOBsicCHEHNE XUMUYECKHX SIBJIEHUH,
MIPOUCXOJSIINX B IPUPOJIE, OBITY U Ha
IPOU3BOJICTBE.
OrnpezenieHre BO3MOKHOCTEN MTPOTEKaHUS
XUMHYECKUX MPEBPAIICHUI B Pa3IMYHBIX
YCIIOBHSIX.
CobmroieHne mpaBuil SKOJIOTHYECKH
rPaMOTHOTO MTOBEJCHUS B OKPY KaroIIeit
cpene.
OrieHKa BIMSTHUS XUMUYECKOTO
3arpsi3HEHUs] OKPY KaloIlIen cpeibl Ha
OpraHU3M YeJIOBEKA U JPYTHE KUBBIC
OpraHU3MBI.
Cobnrogenue npaBui 0€30MacCHOTO
oOpareHust ¢ TOPIOYUMHU U TOKCUYHBIMHU
BEILECTBAMHU, JJaOOPATOPHBIM
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obopynoBanueM. IloaroToBka pacTBOpoB
3aJaHHOM KOHIIEHTpaluu B 6LITy U Ha IIpo-
U3BOJICTBE.
Kpurnueckas oneHka J0CTOBEPHOCTH
XHUMHAYECKOH HH(OpMAIH, TOCTyNAIOIMIEH 13
PAa3HBIX KCTOYHUKOB

JTabopatopHas pabota 2
1 (Peakuus nonHoro ooMeHa) |
2 (McnplTaHue pacTBOPOB MHAUKATOPOM) 1
[TpakTuyeckas pabota 2
1 CocraBieHue ypaBHEHUN peaKkIUil B MOJIEKYJIIpHON 1
MOHHOM (hopme 1
2 Pemenue 3a1a4 Ha HaXOXKIEHUE MAaCCOBOW JI0JIU
BELIECTBA
CamocrosarenbHas pabota. [Tonroroska pedeparos, Hcnonb3oBaHne KOMIIBIOTEPHBIX TEXHOJIOTUI 3
scce. CocraBienue GopMyJ1 KUCIIOT, COJIEH U OCHOBAHUH | A7 00pabOTKH U Nepeaayr XUMHYECKON 3
nHpOpMAIIUHU U €€ TIPEICTaBICHUS B pa3-
anuHbIX opmax Kpurndeckas oreHka
JIOCTOBEPHOCTH XMMUYECKON MH(OpMAIHH,
MOCTYTAOUIeH U3 Pa3HbIX HCTOYHUKOB
[IpoBeneHue caMoCTOATEIBHOIO TOUCKA
XMUMUYECKOH HH(pOopMaIu ¢
UCTIOJIb30BaHUEM Pa3JINYHBIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIPHBIX U3AaHUH,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Hurepuera).
Tema 1.5. Kucmotst u  wux  cBoifictBa. Kucmoret kak | Hcmonb3oBaHue B yueOHOU U 7
Kaaccudukanus ANIEKTPOJIUTHI, MX KIacCHU(UKalus MO pa3iauyHbIM | MpO(hecCHOHATBHON AeATEIIbHOCTH
HEOPraHMYeCKuX npu3HakaM. XHMHYECKUE CBOMCTBAa KHCJIOT B CBETE | XMMHUYECKMX TEPMHHOB M CUMBOJIMKH.
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coeINHEeHU
CBOJCTBa

H

HX

TEOPUH AIIEKTPOJIUTHYECKON JUCCOLIMAINH.
Oco0eHHOCTH  B3aUMOJIEHCTBUSl  KOHLIEHTPUPOBAHHOMN
CEpHOM W a30THOM KHCIOT ¢ Merauiamu. OCHOBHBIE
CIOCOOBI TOTYYEHHUS KUCITOTHI.

OcHoBanuss M wux cBoiicTBa. (OCHOBaHMS Kak
ANIEKTPOJIUTHL, WX KIacCUpUKalUsi MO pa3IUdHbIM
IIpU3HaKaM. XMMHUYECKHE CBOMCTBA OCHOBAaHUU B CBETE
TEOPHUH DJICKTPOJIUTUUECKON Tucconranuu. Pazmoxenue
HEpPAaCTBOPUMBIX B BojA€ oOcHoBaHMH. (OCHOBHBIE
CHOCOOBI MOJTYYEHHS] OCHOBAHHIA.

Comu un ux cBorictBa. Conu kak 3ieKTponuTsl. Conun
CpeHHE, KHUCIIbIE U OCHOBHBbIE. XMMHUYECKHE CBOMCTBA
cCoJiei B CBET€  TEOPUU  DBIEKTPOJIUTUYECKOM
nucconuanuu. CrocoObl MOTy4YeHHs COJeH.

I'maponus coneil.

Oxcunpl um ux cBoictBa. Cozneobpasyoomme U
HecoJieoOpa3yomue okcuapl. OcHOBHBIE, aM(OTEpHBIE
Y KHUCJIOTHBIE OKCHJBI. 3aBUCUMOCTbH XapakTepa OKCuIa
OT CTENEHU OKHCIEHUS OOpasylollero ero MeTaia.
XUMHYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuaoB.
JeMoncTpanuu

B3anMozneincTtBue a3oTHOM M KOHUEHTPUPOBAHHOU
CEPHOM KHUCIIOT C METAJLJIAMHU.

Tlopenne dochopa u pacTBOpeHHE MPOTYKTa TOPCHHUS
B BOJIE.

[Tomyuenue u cBoiicTBa aM(pOTEpHOTO TUAPOKCHAA.

HeoOpaTtumplii THAPOIN3 KapOuaa KaabIIHs.

OO6patuMBblii THAPOIU3 COJICH PA3TUYHOTO THIIA.

Ilpogpunvuvie u npogheccuonanvno 3nauumvle
anemenmol  cooepycanusn. llpaBwia pa30aBieHHS

YcTraHoBKa 3aBUCUMOCTH MEXIY
Ka4eCTBEHHOMW M KOJIMYECTBEHHOMN
CTOPOHAMHU XUMHUYECKUX OOHEKTOB U
MPOIIECCOB.
Petienue pacueTHbIX 3a71a4 IO XUMUYECKUM
dbopmynaM U ypaBHEHUSIM
OObsicHEeHNE XUMUYECKUX SIBJICHUH,
MIPOUCXOSAIINX B IPUPOJE, OBITY U Ha
MIPOU3BO/ICTBE.
Omnpenenenre BOZMOKHOCTEH MPOTEKaHUS
XUMUYECKUX TTPEBPAIICHUHN B Pa3IMYHbIX
YCIIOBUSIX.
CobmoieHne npaBuil 9KOJIOTHUECKH
IPaMOTHOTO TIOBEJICHUS B OKPYXKAIOIIe
cpene.
OueHka BIUSHUS XUMUYECKOTO
3arpsI3HEHUS OKPY KaloIIel cpe/Ibl Ha
OpraHu3M Y€JIOBEKA U JPYTHUE KUBBIC
OpTaHU3MBI.
Cobmoienne mpaBui 0€30MacHOTo
oOparlieHus: C TOPIOYUMHU ¥ TOKCUIHBIMU
BEIIECTBAMH, JTA00PATOPHBIM
obopynoBanuem. [loarotToBka pacTBOpoB
3aJIaHHOW KOHIIEHTPAIIMU B OBITY U Ha MPO-
W3BOJICTBE.
Kpurnueckas oneHka 10CTOBEPHOCTH
XUMHUYECKON MHPOPMAIUH, TOCTYTAOICH 13
Pa3HBIX UICTOYHUKOB
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CEpHOM KHCIJIOTBL. VCIonb30BaHME CEPHOM KHUCIIOTHI B
IIPOMBILUIEHHOCTH. ENKue menodn, ux MCIOJIb30BaHUE
B IIPOMBINUICHHOCTU. ['amieHass ¥ HeraumieHash U3BECTb,
UX TpUMEHEHHe B cTpouTenbcTBe. ['mmc u anebdactp,
TUIICOBaHHUE.

[lTonstue o pH pactBopa. Kucnortnas, mnienodsas,
HEWUTpaJIbHas cpesia pacCTBOPOB.

JlaGopatopHas pabota

1 cBOHCTBa OKCH/IOB U TUAPOKCHIOB METAJIIOB
2 [Nonyuenne aMmpOTEPHBIX THAPOKCUIOB U
JI0Ka3aTenbCcTBa UX aM(POTEPHOCTH

OTtpakeHre XUMUIECKHX MPOIECCOB C
TIOMOIIBI0 YPABHEHUH XUMHYECKUX PEaKIUA
BrimonHeHe XUMUYECKOTO SKCIIEPUMEHTA

B MTOJIHOM COOTBETCTBUU C TIPaBUIIAMU
0e30I1aCHOCTH.
HabGmonenue, ¢pukcaius u onucaHue
PE3yJITaTOB MPOBEACHHOTO YKCIIEPUMEHTA
[IpakTdeckoe mpuMeHEeHHE TTOTYYEeHHBIX
3HAHUU, paboTa C paCTBOPAMH KHCIIOT

[IpakTHyeckoe NpUMEHEHHUE TIOJTYYEHHBIX

Ilpakmuueckan paboma

CocraBiieHue ypaBHEHHI peakluil K LENOYKE CXEM
IIPEIIOKEHHBIX IIPEBPALLICHUN

Konumponsnas paboma

3HaHWi, paboTa ¢ pacTBOpPaMH KUCIOT

CamocrosTenpHas padoTa.
Coctanienue GhopMyJl HEOPraHUYECKUX COSAMHEHUHN

Tema

1.6.

Knaccudukanus xumuuecknx peakumid. Peaxiuum

OOBsicCHEHNE CYIITHOCTH XUMHUYECKUX
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XuMHUYeCKHe peaKIuu

COCUHEHMSI,  PA3JIOKEHUs, 3aMElIeHUs, OOMeHa.
Karanurnueckue peakiuu. O6patumbie 1 HEOOpaTUMbIE
peakuuu. ['OMOreHHbIE U TETEPOreHHBIC PEAKIIUH.
OK30TEPMUYECKHE U  DHIOTCPMHUYECKHE  PEaKIIUU.
TennoBoit ekt XUMUYECKUX peaKIuii.
TepmoxuMuueckue ypaBHCHHUS.

OKHCIIUTETHEHO-BOCCTAHOBUTEIIbHBIE peaKIuu.
Crenenp okucieHus. OKHUCIUTENb W BOCCTAHOBJICHUE.
BoccranoBurenb u okuciieHne. MeToll 3JIEKTPOHHOTO
OanmaHca 7 COCTaBJICHHS YpPaBHEHHH OKHUCIUTENbHO-
BOCCTAHOBUTEIBHBIX PEAKIIHA.

Ckopocts  xuMmMuyeckux peakuuil. Ilonsitue o
CKOPOCTM  XHMHMYECKMX  peakuuil.  3aBUCUMOCTH
CKOPOCTH XUMHYECKHUX PpPEAKUUH OT  pazInyHbIX
(GakTOpoB: MPUPOJBI pPEArHPyIONIMX BEIIECTB, HX
KOHLIEHTpaluH, TEeMIIepaTyphl, MOBEPXHOCTHU
CONPUKOCHOBEHHMSI M UCTIOJIb30BaHUS KaTAJIM3aTOPOB.

OOpaTuMOCTh XUMHUYECKHUX peakiuii. OOpaTumMelie u
HeoOpaTUMble peakluu. XHUMHUYECKOe PpaBHOBECHE H
CIIOCOOBI €T0 CMEIICHHS.

JeMoncTpanuu

[Ipumepsl HeoOpaTMMBIX pEaKUUM, UAYMIHX C
o0pa3oBaHHEM OCaJiKa, Ta3a WK BOJBI.

3aBUCUMOCTh CKOPOCTH pEaKIMh OT MPUPOJBI
pearupyromux BeuecTs.

BzaumopeiicTBre pacTBOPOB CEPHOM KHCIOTHI C
pacTBopamMu  THOCyib(dara  HATPUS  Pa3TUIHOMN
KOHIICHTPAIIUU U TEMIIEPATYPHI.

Moaenp KUISIEro ciosl.

3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKIUu OT

nporeccoB. Kiaccupukanus XUMHIECKUX
peakuuii o pa3IMYHbIM MIPU3HAKAM: YUCITY
U COCTaBy MPOJYKTOB U PEarcHTOB,
TerioBoMy 3¢ (deKTy, HarpaBieHuo, (ase,
HAJIMYMIO KaTalu3aTopa, NU3MEHEHUIO
CTEIICHEH OKHMCIICHUS DJICMEHTOB,
oOpa3yromux Bemiectsa. Mcnonp3oBanue B
y4ueOHOH 1 ipodeccrHoHaIbHOM
JEeSTeIbHOCTH XUMUUECKUX TEPMUHOB U
CHUMBOJIMKH.
OTpaxeHre XUMHYECKHX MPOLIECCOB C
IIOMOIIBIO YPAaBHEHUH XUMHUECKUX
peakmuii Y CcTaHOBKa MPU3HAKOB OOIIETO U
Pa3JIMYHOrO B TUMOJIOTUU PEeAKLUi s
HEOPraHU4YeCKOW U OPraHMYeCKONH XUMUH.
Knaccugukarus BemecTs 1 Npoueccos ¢
TOYKH 3PEHUS] OKUCIICHUA-BOCCTAHOBJICHUS.
CocraBiieHne ypaBHEHUI peakuuii ¢
IIOMOIIBIO0 METO/1a HJIEKTPOHHOT0 OanaHca.
OO0BsicHeHNE 3aBUCIMOCTH CKOPOCTH
XMMHUUYECKON PEaKIMU U TIOJI0KEHUS
XMMHUYECKOTO PABHOBECHUS OT Pa3IMUHBIX
(akTopoB
[IpoBeneHue caMoCTOATEIBHOTO TOMCKA
XUMUYECKOH nHpopMaIu ¢
HCIIOJIb30BAaHUEM PA3JINYHBIX HICTOYHUKOB
(Hay4YHO-IIOTYJISIPHBIX U3JaHUM,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Wurepnera). Mcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJIOTUH /Jisi 00pabOTKH
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MPUCYTCTBUS KaTajau3aTopa Ha MPUMEPE Pa3lIoKEHUS
MEePOKCHUA BOJIOPOJAa C MOMOIIBIO TUOKCHA MapraHia
Y KaTajasbl.

Mogens 3aekTponausepa.

Mopenb 3JEKTPOJU3HOW BaHHBI IS TOJYYCHHS
ATFOMUHUSA.

Mopens KOJIOHHEI CUHTE3a aMMHAaKa.

Ilpogunvnuvie u npogheccuonanvno 3nauumovle
nemenmsl cooeprycanus. Ilonstue 00 >3neKTposM3eE.
DJEeKTpoNu3  paciyiaBoB.  DJEKTPOJIHM3  PAcTBOPOB.
DNEKTPOIIUTUUECKOE MOJTyICHUE ATFOMUHUSA.
[TpakTrueckoe MIpUMEHEHNE AIEKTPOJIN3A.
l"anpBanomnactuka. ['anpBanocTerws. PadunHupoBanue
[[BETHBIX METAJUIOB.

Karanus. I'omorennbie u rEeTEPOreHHbIC
karanu3zatopel. [lpomoropsl. Karanutuueckue sbl.
HNHrunouTopsI.

[Ipou3BoacTBO  aMMMaka: CbIpbe, ammaparypa,
HAyYHBIE TPUHIIUIIEI.

Y Tiepejadun XUMHUYECKON HHPOpMAIIH U e
MIPEJICTABJICHHS B PA3JIUYHBIX (hopMax
YcTraHoBKa 3aBUCUMOCTH MEXIY
Ka4eCTBEHHOM M KOJINYECTBEHHOM
CTOPOHAMU XHMHUYECKUX OOBEKTOB U
MPOIIECCOB.
Pemrenue pacdeTHBIX 33724 IO XUMUYECKUM
dbopmynaM U ypaBHEHUSIM
OOBsCHEHUE XUMUYECKHX SIBJICHUMH,
MIPOUCXO/ISIINX B IPUPOJIE, OBITY U Ha
MIPOU3BO/ICTRE.
Onpenenenre BO3MOKHOCTEW MPOTEKAHUS
XUMHMUYECKHUX MPEBPAICHUI B PA3IMYHbBIX
YCIIOBHSIX.
ColmrofieHre paBul SKOJIOTHUECKH
rPAMOTHOTO MTOBEJEHUS B OKPY KarolIei
cperne.
O1eHKa BIUSHUS XUMHUYECKOTO
3arpsi3HEHUs] OKPY KaKoIIen cpeibl Ha
OpraHU3M Y€JIOBEKa U JPYTHUE KUBBIC
OpraHU3MBbl.
Kpurtuueckas onieHka J0CTOBEPHOCTH
XUMHYECKON MHPOpMAIUH, MTOCTYTAIOIECH 13
pa3HBIX UICTOYHUKOB

Jlabopamopuasa paboma
1 KayecTBeHHBIE peakIMd Ha XJIOpPHUI, cCyibdar,
KapOOHAT — UOHBI.
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Ilpakmuueckan paboma 1
1 cocraBiaeHrE OKUCIUTEIBHO BOCCTAHOBUTEIBHBIX 1
peaxkiui
KonTponbHas pabota -
Camocrositenbraas padbota. [ToaroroBka pedeparos, acce | Mcmonbp3oBaHue KOMITBIOTEPHBIX TEXHOJIOTHI 5
JUTs1 0OpabOTKH U Tepeaun XUMHUYECKON
nH(OPMAIINY U €€ MPEICTABICHUS B pa3-
JUYHBIX hopMax
Tema 1.7. MeTaibl u Meramibel. OcOOEHHOCTHM  CTPOCHHSI aTOMOB U | XapaKTepUCTHKa COCTaBa, CTPOCHHUS, 16

HEMETaJlJbl

KpucrauioB.  Pusnyeckue - CBOMCTBA  METAJUIOB.
Knaccugukamuss MeTaiioB 1o pa3UYHBIM MPU3HAKAM.
XHWMHUYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMHUUECKUM
PS4 HalpsDKEHUH MeTallioB. MeTaoTepmus.

OO0mue crocoObl TonydeHus: MetayuioB. [loHsaTue o
MeTtaymyprud. [lupomeramnyprusi, THAPOMETAITYPrusl U
anexkrpomerauryprusi. CriiaBbl YepHBIE U IIBETHBIE.

Hemeramnel. OcoOEHHOCTH  CTPOCHHSI  aTOMOB.
Hemerannsl — mpocTele BelecTBa. 3aBUCHMOCTD
CBOMCTB TaJIOT€HOB OT UX MOJIOKEHUS B IEPUOJUIECKON
cucreme. OKuciIUTeIbHBIE U  BOCCTAHOBHUTEIbHBIC
CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT UX IOJIOKEHUS
B PsIly DJIEKTPOOTPULIATEIBHOCTH.

JemoHcTpanyu

Komekuusa Meramios.

B3aumoneiicTBue MeTasioB ¢ HeMeTalaMu (kenesa,
LMHKAa W aJIOMUHUS C CEpPOH, aIIOMUHHUS C HOIOM,
CYPBMBI C XJIOPOM, TOPEHHE XKeJie3a B XJI0pe).

I'openne metannos.

AnroMuHOTEpMUSL.

KOJ'IJ'ICI(I_II/IH HCMCTAJJIOB. rOpeHI/IC HCMCTAJIJIOB

CBOICTB, MOJIy4YEHHUS U IPUMEHEHUS
BakHeimux meramioB (1A u Il A rpynm,
QIIOMUHUS, KeJe3a, a B €CTECTBEHHO-
Hay4yHOM Npoduiie U HEKOTOpbIX d-
3JIEMEHTOB) M MX COCIMHCHUH.
XapakTeprucTUKa COCTaBa, CTPOCHHSI,
CBOICTB, MTOJIy9YCHHUS U IPUMCHCHUS
BakHenmux Hemetamios (VI A, VIA, VA
TpyIII, a Takke azoTa u ¢ocdopa, yriepoaa
U KPEeMHHUSI, BOAOPO/Ia) U UX COCAMHEHUH.
Hcnonb3oBanue B yueOHON U
npodecCHOHaTbHON JAesITENbHOCTU
XUMHUYECKUX TEPMUHOB U CUMBOJIMKH.
OTtpakeHne XUMUYECKHX MPOIECCOB C
MOMOIIbIO YPaBHEHUI XUMUYECKUX PEaKuil
BrinonHeHre XUMUYECKOTO SKCIIEPUMEHTA
B TIOJTHOM COOTBETCTBHUU C MPaBUIAMH
0€30MacHOCTH.
Habmonenue, Gpukcamus u onucaHue
PE3yJIBTaTOB MPOBEACHHOTO YKCIIEPUMEHTA
[IpoBenieHNE CaMOCTOATEIBHOTO MOUCKA
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(cepsl, docdopa, yriusi). BeitecHeHHEe MEHEe aKTUBHBIX
rajloreHOB U3 pacTBOPOB UX CoOJeil Oosee aKTUBHBIMU
rajloreHaMu.

Monens MPOMBIIIEHHON YCTaHOBKHA s
MPOU3BOJICTBA CEPHOW KHUCIOTH. Mozenb neuu s
o0xwura H3BECTHSKA. Komnexnun IIPOTYKIIUH
CWIMKATHOM TPOMBINIICHHOCTH (cTekna, dapdopa,
(dasHCa, IeMEHTa Pa3IuIHBIX MapOK | JIp.).

Ilpojpunvnuvie u npogheccuonanvno 3nauumvie
Inemenmol  cooepycanun.  Koppo3uss — MeTajuioB:
XUMHYECKass M  JJIEKTPOXUMHUYECKas. 3aBUCUMOCTh
CKOPOCTH KOPPO3UH OT YCJIOBHI OKpYXarolehd Cpebl.
Knaccudukanuss Koppo3uu METaIIOB MO Pa3IMYHBIM
npu3HakaM. CrocoObl 3alIUThl METAIIIIOB OT KOPPO3HUHU.

[Ipon3BOACTBO UyryHa U CTaIH.

[Tonmyyenue HemeTauIOB (HPAKIMOHHON HEeperoHKOn
KUIKOTO BO3AyXa WU DJEKTPOJIM30M PACTBOPOB WIIU
pacIIaBoOB AJIEKTPOJIUTOB.

CunukaTHass ~ OPOMBIIUIEHHOCTh.  [Ipon3BOoACTBO
CEpPHOM KHCIIOTHI.

XUMUYECKO nHpopMaIym ¢
HCIIOJIb30BAaHUEM PA3JIMYHBIX HICTOYHHUKOB
(Hay4YHO-IIOTYJISIPHBIX U3JaHUM,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Wurepuera). Mcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJOTUH 1711 00pabOTKH
W TIiepeiayd XUMUYeCKON HH(pOpMaIum U ee
MIPEJCTABICHUS B PA3JIMUYHBIX OpMAX
VYcraHOBKA 3aBUCUMOCTH MEXKIY
KaueCTBEHHOW U KOJIMYECTBEHHOU
CTOPOHAMHU XMMHUYECKUX OOBEKTOB U
IPOLIECCOB.
Pemienune pacueTHbIX 3aJa4 10 XUMHUYECKUM
(dbopmynaM U ypaBHEHUSIM
OOBsicCHEHNE XUMUYECKHX SIBJIEHUH,
MIPOUCXOJIAIINX B IPUPOJIE, OBITY U HA
IPOM3BO/JICTBE.
Omnpenenenrne BO3MOKHOCTEN MPOTEKAHUS
XMUMHUYECKHUX MPEBPALICHUN B Pa3IMUHBIX
YCIIOBUSIX.
CoOroieHue npaBuil 3KOJIOTHYECKH
IPaMOTHOI'O IIOBEJIEHUS B OKPYXKarolIeH
cpexe.
OneHka BAMSIHUSL XUMUYECKOTO
3arpsI3HEHUS OKPY’KaroIlEel Ccpeibl Ha
OpraHM3M YeJIOBeKa U JPYyrue KUBbIE
OpTraHU3MBI.
Kpurnueckas oneHka 10CTOBEPHOCTH
XHUMHAYECKOH HH(OpMAIH, TTOCTYAIOMIEH 13
pa3HbIX HCTOYHUKOB
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CamocrosiTenbHas paboTa.
[Toxrororka pedeparton
Pabora ¢ yueOHUKOM
IToaroroska cooOmeHui

JlaGopaTopHbie pabOThI

1 O0mpe cBOMCTBA METAIOB

2 XUMHUYECKHUE CBOMCTBA JKeJie3a U €ro COSTUMHEHNN
3 [lonyuenue u cobupanue ra3on

4 V3yueHne CBOMCTB COJIE aMMOHUS

5 PemieHune 3KCriepMMEHTANIBHBIX 3a71a4 110 TEME
«HemeTammb»

[IpakTyeckue 3aHATUA

1 X¥MHUYeCKHe CBOMCTBA METAJUIOB U UX COEIMHEHMS
2 XUMH4JecKkne CBOMCTBA HEMETAIIJIOB M UX COCIUHEHHUS
3 KonTponbHas paboTa mo oO1ei 1 HEOPraHUYECKOM
XUMHUHU

Hcnonb30BaHnE KOMIIBIOTEPHBIX TEXHOJIOTHUN
TSt 00pabOTKU U TIepeladn XUMHIECKON
nH(OpPMAIIUY U €€ MPEICTABICHUS B pa3-
JUYHBIX (hopMax

D W W

9]

Pa3zoen 2.
Opzanuueckasa xumus

59

Tema 2.1. OcHOBHBIE
MOHATHUA
OpraHu4ecKoi
XHMUM U Teopust
CTPOeHUs
OpPraHuYecKux
coeTUHeHU M

IIpeamer  opranmueckoil xumuu. Ilpuponnsle,
UCKYCCTBCHHBIE U  CHUHTETHUYECKHME  OpPraHUYECKUE
BeuiectBa. (CpaBHEHHE OpPraHMYECKHUX BEIIECTB C
HEOPraHUYECKUMH.

BanentHOCTE. XMMHYECKOE CTpPOEHHE KAK MOPSAIOK
COCIMHEHHsI aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.

Teopust cTpoeHUsT OpraHUYECKUX CoeqUHEHU A. M.
byrtneposa. OcHoBHbIE ITOJIOKEHUS TEOPUH
XMMHMUYECKOTO  CTpocHHsA. M3omepusa W M30MEpHI.

YMeHue 1aBaTh OIpeeiICHuEe U
ONEPUPOBATH CICAYIOIMMU XUMHUYECKUMH
MOHATUSAMH: YTJIEPOIHBIA CKETIET,
(yHKIIMOHATIBHAS TPYIIA, H30MEPHs,
romosioruss GopMynupoBKa OCHOBHBIX
MOJIOKEHUN TEOPUH XUMUYECKOTO CTPOCHUS
OPraHNYECKHUX COCTMHEHUH U
XapaKTepHUCTUKA B CBETE 3TOU TEOPUHU
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX
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Xumuueckue (GopMynasl M MOACTH  MOJIEKYT B
OpraHNYe€CKON XUMHH.

Knaccudukanus OpraHUYEeCKUX BEILIECTB.
Knaccudukanus BemecTB MO CTPOEHHUIO YITIEPOJHOIO
CKeleTa ¥  HAIMYUIO  (QYHKIMOHAIBHBIX  TPYIIIL
I'omonorn wu rtomonorusi. Hawama HOMEHKIATYpBI
IUPAC.

Knaccudukanus peaknuii B OpraHUYECKONW XHUMUU.
Peaxiun MIPUCOCTUHECHUS (rumpupoBaHwUs,
raJIOr€HUPOBAHMS,
rujpartanuu). Peakuuu otmenieHus (IeTuapupOBaHUs,

ruApOrajiorcHupoOBaHuA,

JIeTUAPOTAIOTEHUPOBaHUs, JAerujaparanuu). Peakuun
3aMenieHus. Peakiyuu nsoMepusanu.
JlemoHCcTpanyu

Mognenu  MOJEeKyJl  TOMOJOTOB W HM30MEpOB
OpPraHUYECKUX COCIUHEHUN.

KayecTtBeHHOe OOHapykeHue yriepoja, BoJopoja U
XJIOpa B MOJIEKYJIaX OPIraHUYECKUX COEAMHEHUH.
JlabopaTopHbIif ONBIT

N3rorosneHnne wmonened MOJIEKYJ OPraHUYECKHX
BEILECTB.

Ilpojpunvnvie u npogheccuonanvno 3nauumvie
anemenmul codepycanun. llonstue o cyOcTpare u
pearenre. Peaknuu OKHCIIEHHS U BOCCTAHOBIICHUS
oprannueckux BemiecTB. CpaBHEHHE KiacCU(UKAIUH
COCIMHCHWI W KIACCU(PUKAUU PEAKIWA B HEOp-
FaHUYECKOM U OPraHUYECKON XUMHUH.

coeauHeHuni Mcnonb3oBanue B y4eOHON U
podecCHOHATEHOM I TEIIEHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKHU.
BrinonHeHne XUMHUYECKOTO YKCIIEPUMEHTA
B IIOJJTHOM COOTBETCTBUU C MPaBUIAMU
0€301MacHOCTH.
HaGronenue, Gpukcanus 1 onucaHue
Pe3yapTaTOB NPOBEIEHHOIO SKCIEPUMEHTA
[IpoBeneHne camoCTOATENBLHOTO TOMCKA
XUMHUYECKON MHPOpMAIIH C
WCTIOJIH30BAaHUEM PA3IMYHBIX UCTOYHUKOB
(HayYHO-TIOMYJISIPHBIX U3JaHHM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Nurepnera). Mcnonb3oBanue
KOMIIBIOTEPHBIX TEXHOJIOTHH JIJ1s1 00paboTKu
Y Tiepeiauy XUMHUYECKON HHPOpMAIIH U e
NPEJCTaBICHUS B Pa3INUHbIX (hopMax
VYcraHoBKa 3aBUCUMOCTH MEKTY
Ka4EeCTBEHHOU U KOJIMYECTBEHHOU
CTOPOHAMU XUMHUYECKUX OOHEKTOB U
IIPOLIECCOB.
Pemienue pacueTHbIX 3a71a4 M0 XUMUYECKUM
(dhopMysiaM U ypaBHEHUSIM
OObsicHEeHHE XUMUYECKUX SIBJICHUM,
MIPOUCXOJISIINX B IPUPOJIE, OBITY U HA
MIPOU3BO/CTBE.
Omnpenenenrne BO3MOXKHOCTEH IPOTEKAHUS
XUMUYECKUX TIPEBPAIICHUIA B Pa3IMYHBIX
YCIIOBHSIX.
CobiroieHe nMpaBuil KOJIOTHYECKH
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IPaMOTHOTO TIOBEJICHUS B OKPYKAIOIIEH
cpexe.
OHGHKa BIIMAHUA XUMHYCCKOT'O
3arpsI3HEHUS OKPYIKAOIIEH Cpe/Ibl Ha
OpraHu3M 4YCJIOBCKA U APYTHUC )KUBLIC
OpPraHu3MBbl.
Cobmrogenue npaBuil 0€30MacCHOTO
oOpamieHus: C TOPIOYUMHU ¥ TOKCHYHBIMHU
BEIIECTBAMH, J1a00paTOPHBIM
obopynoBanuem. [TonroroBka pacTBopoB
3aJJaHHOW KOHIIEHTpAIMU B OBITY U Ha Mpo-
U3BOJICTBE.
Kputnyeckast orieHKa JOCTOBEPHOCTH
XUMHUYECKON HH(OpMAIH, TIOCTYAIOIIEH 13
pa3HBIX HCTOYHHKOB

JlaboparopHast paboTa
[IpakTrueckue paboOTHI
KoHnTponbHbIe paboTh

CamocrostenbHas pabota. [lonroroBka cooOmeHmit Hcnonb3oBaHne KOMIBIOTEPHBIX 2
TEXHOJIOTHUH 1711 00pabOTKH U Tiepeadn
XUMHUYECKON HHPOpMAIUH U ee
MIpeJICTaBJICHUs B pa3IUYHbIX opmax
Tema 2.2. AnkaHpl. AJKaHBI: TOMOJIOTMUECKUH psifi, n3oMepus | XapaKTEpUCTHKA COCTaBa, CTPOEHUS, 20
YriieBoiopoabl M UX | 1 HOMEHKJIAaTypa aiKaHOB. XHMHMYECKHE CBOWCTBA | CBOMCTB, HOJYyUEHUS U PUMEHEHUS
NPUPOJHbIE alKaHOB (MeTaHa, »JTaHa): TOpPEHHE, 3aMEUICHHE, | BaXXHEHMIINX KJIacCOB YIJIEBOJOPOJIOB
HCTOYHUKH pazioxeHnue, aeruapupoBanue. llpuMeHeHue ankaHoB | (aJIKaHOB, LMKIIOAJKA- HOB, aJIKEHOB,

Ha OCHOBE CBOWCTB.

AJIKEHBL OTUIIEH, €ro MOJTYYEHHUE

(merugpupoBaHUEeM JTaHa, JEMOJIMMEpU3aIluel To-

audTIWIeHa).  [oMojorMyueckwii  psii,  W30MEpHs,

QJIKWHOB, apEHOB) U WX HanboJee 3HAYUMBIX
B HapOJTHOXO3SCTBEHHOM IIJIaHE
npencrasutenen Mcnosib3oBanue B

y4eOHOH 1 podeccHoHaTbHOMN

26




HOMEHKJIaTypa  aJKEeHOB. XHMHYECKHE  CBOWCTBA
ATHJIEHA! rOpeHue, KaueCTBEHHbBIC peakiuu
(oOecuBeunBaHue  OpOMHON  BOABI H  pacTBOpa
MepMaHTaHaTa Kajus), THApaTalus, MOJTHUMEpHU3aIusl.
[Ipumenenue sTuIeHa Ha OCHOBE CBOMCTB.

Juener wm kayuyku. llomsatme o gueHax Kak
yIIIEBOJOpOAaX C  JBYMS  JBOWMHBIMH  CBSI3IMH.
ConpspkeHHbIE JVECHLI. XuMHu4ecKue CBOIiCTBa
OytagueHna-1,3 um u3ompeHa: oOecIBEeYnBaHUE OPOMHOMU
BOJBI M MOJMMEpHU3anusi B Kayuykud. HaTypanbHblil u
CUHTETHYECKHE KayuyKu. Pe3una.

AnkuHBl.  AnetwieH. XHUMHWYECKHE  CBOMCTBA
alleTWICHA: TOPEHHE, 00eCIIBEeYMBaHUE OPOMHOW BOJIBI,
MPUCOEANHEHUN  XJIOPOBOJIOPOAAa W THUApaTaIus.
[IpumeneHue  aneTWieHa Ha  OCHOBE  CBOICTB.
MexkiaccoBasi U30MEpUs C aJKaIUCHAMH.

Apenbl. benzon. Xumuyeckue cBOHCTBa OeH30Ia:
TOpeHHe, peakluu 3aMmelleHus (Tra- JIOTeHHpPOBaHUE,
HuTpoBanue). [lpumenennme OeH307la Ha  OCHOBE
CBOJWCTB.

[Ipuponnsie MCTOYHUKHU YTJIIEBOIOPOOB.
IIpuponHelii ra3: cocraB, IPUMEHEHUE B KayecTBE
TOTLITMBA.

Hedts. CoctaB u mepepaborka HedTH. Ileperonka
HeTu. HedrenpoayKTsl.

JleMoHCcTpanuu

I'openue MetaHa, 3TUIIEHA, alleTUIICHA.

OTHolIeHre MeTaHa, ITUJIEHA, alleTUiIeHa U OeH3oua
K pacTBOpaM INepMaHraHara Kajius 1 OpOMHOU BOJIE.

[Tonyuenne HSTWiIeHa peaknuend JerujapaTaluu

NEeATEeIbHOCTH XUMUUYECKUX TEPMUHOB U
CHMBOJIHKH.
HasBanue M3YYEHHBIX BEIIIECTB 1o
TPUBUATHLHOMN HIIH MEKTYHapOAHON
HOMEHKJIAType U OTPAXKEHUE COCTaBa ATUX
COCMUHEHNH ¢ IOMOIILI0 XHUMHYECKHX
hopmyr.
OtpakeHre XUMUYECKHUX MPOLIECCOB C
MMOMOIIBI0 YPABHEHUN XUMUYECKUX PEaKIIHi
[IpoBeneHue caMoCTOATEIBHOTO MTOMCKA
XUMHUYECKON MHPOpMAIIH C
MCIIOJIb30BAaHUEM PA3JTUYHBIX HICTOUHUKOB
(HAyYHO-TIOMYJISIPHBIX U3AHUH,
KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Hurepuera). Mcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJOTUH A7t 00paboTKU
U TIepeIadyi XUMUYECKON HH(POPMAITH U €€
MIPEJICTaBJICHUS B PA3UYHBIX (hopmax
VYcraHoBKa 3aBUCUMOCTH MEXKTY
Ka4yeCTBEHHOM M KOJINYECTBEHHOM
CTOPOHAMU XUMHUYECKUX OOBEKTOB U
MPOLIECCOB.

OObsicHEHnE XUMUYECKUX SBJICHUH,
MIPOUCXOIAIINX B IPUPOJIE, OBITY U HA
MIPOU3BO/CTBE.

Omnpenenenrne BO3MOXKHOCTEH IPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHbIX
YCIIOBHSIX.

CobiroieHe nMpaBuil KOJIOTHYECKH
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ATAaHOJIA, alleTUIICHa — TUAPOIU30M KapOuaa KaubIusl.

Pa3znoxxeHne kaydyka Nnpu HarpeBaHWM, HCIbITAaHHUE
IIPOJYKTOB Pa3J0XKEHUs HAa He- MPEAEIbHOCTD.
Konneknus o6pas3nos HedTH U HEDTEPOTYKTOB.
Komnexnusa «KameHHBbINH yroiap U IpOgyKIUs
KOKCOXMMHUYECKOTO MPOU3BOICTBAY.

O3HakoMJIeHHE C KOJUIeKIHEeH oO0pasnoB HedpTH u
MIPOJIYKTOB €€ MePepadOTKHU.

O3HakOMJIEHME C  KOJUIEKIMEH  KaydyKoB U
o0pa3namu U3Jenuil U3 pe3nHbI.

Ilpogpunvuvie u npogheccuonanvno 3uauumvle
9/1emMenmol cooeprrcanus. [TpaBuio B. B.
MapkoBaukoBa.  Krnaccudukanmus ©w  Ha3HaueHUe
kayuykoB. Kraccupukanus ¥ Ha3HadeHHE pE3MH.
Bynkanuszanus kaydyka.

[lonyyeHne aneruneHa NHUPOIM30M METaHa W
KapOuaHbIM  crmocoboM. Peaknus — monumepusanuu
BUHWIXJIOpUAA. [[oMMBUHUIXIOPUA U €r0 IPUMEHEHHE.
Tpumepu3zanus aueTuieHa B 0€H301.

[lonatne 00  SKCTpaKUUU. Boccranosnenue
HUTPOOEH30J1a B aHWJIMH. | OMOJIOTHYECKUi psiji apeHOB.
Touyos. HurpoBanue Tomyona. Tporui.

OcHoBHbIE HaIpaBJICHUS IIPOMBIIIIIEHHON
nepepadoTKU MPUPOIAHOTO rasa.

[omyTHBIH HeTIHOI ra3, ero nepepadoTka.

[Iporiecchl  TPOMBINUICHHONW TepepaboTki  HedTu:
KpEeKUHT, pupopMuHr. OKTaHOBOE YHUCIO OCH3MHOB U
LETAaHOBOE YHCJIO JU3EIbHOIO TOILIUBA.

Kokcoxumuueckoe npou3BOACTBO U €r0 MPOTYKIIHS.

IPaMOTHOI'O IIOBEJIEHUS B OKPYXKarollen
cpene.
OLIGHKa BIUAHUA XUMHUYCCKOI'O
3arpsiI3HEHUS OKPY Karollel Cpe/ibl Ha
OpraHu3M 4YCJIOBCKA U APYTHUC )KUBLIC
OpraHU3MBI.
Kpurnueckas oneHka 10CTOBEPHOCTH
XUMUYECKON nH(OpMAIH, OCTyNaIoMEen 13
Pa3HBIX UCTOYHUKOB
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Ilpakmuueckue 3anamus 2 3
1 HomeHnknarypa ajikaHoB 1
2 HowmeHnknarypa M  XUMHUYECKHME  CBOICTBa 1
HeMpeiebHbIX YIIIEBOA0POI0B
3
3
CamocrosTenbHas paboTa. Hcnonp3oBaHne KOMIIBIOTEPHBIX TEXHOJIOTUI 9 3
1 Pemtenue nenouyex npeBpamieHui U1 00pabOTKHU U Mepesadyn XUMHUYECKOH 3
2 Hammcanue pedeparon nH(OpPMAIIUY U €€ MPEJICTABICHUS B pa3- 3
3 Pabota ¢ yueOHMKOM JIUYHBIX hopmax 3
JlaGopaTopHbie paboThI 2
1 [lony4yeHnue sTHIIEHA U U3YYEHHUE €TO CBOMCTB 1
2 Uzydenue cBOICTB OEH301a U €r0 TOMOJIOTOB 1
KoHTposibHbIE pabOThI -
Tema 2.3. Crouptsel. [losyuenue 3TaHosa Opo’KEHHEM IJIIOKO3bl | XapaKTEepUCTHKA COCTaBa, CTPOCHUS, 26 2
Kucaopoaconepskamy | 1 rugpataumeil stuieHa. [MapokcuibHas rpynna Kak | CBOMCTB, MOMy4€HUS M IPUMEHEHHS
He OpraHuvyecKue (byHKIMOHATbHAS. [TonsiTne 0 NpeJeNbHBIX | BAXKHEHIINX KIaCCOB YIIIE€BOJOPOIOB
coe/IMHeHHUs OJHOAQTOMHBIX  CNUpTaXx. XHUMHUYECKHE  CBOWCTBA | BaKHEHIIUX MpeicTaBUTeNeil Ipyrux

3TaHONIA: B3aUMOJEHCTBUE C HaTpueM, oOpa3oBaHHE
IPOCTBIX M CIOXHBIX 3(PHUPOB, OKHCICHHUE B aJbACTHI.
[IpumeHeHne 3TaHOIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M,

KJIACCOB OPraHUYECKUX COCAVHECHUM:
METaHOJIa ¥ 3TAHOJIA, CJIOKHBIX F(UPOB,
KUPOB, MBLJ, aJTbJACTUAOB ((hOpMaIbIACTHIOB

€ro TMOCIHEACTBHs JUIs OpraHM3Ma 4elOBeKa U | U aleTalbJerua), KeTOHOB (aleToHa),
MpeaynpexICHUE. KapOOHOBBIX KUCIOT (YKCYCHOM KUCIIOTHI,
[muiepuH  Kak  OPEJACTaBUTENIb  MHOTOATOMHBIX | JIJISl €CTECTBEHHO-HAYYHOTO TTPOdUIs
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cnuptoB. KaudecTBeHHass peakiusi Ha MHOTOAaTOMHBIE
crupThl. [IpuMeHenune riumepuHa.

®eHon. Pu3MYECKHE M XUMHUYECKHME CBOMCTBA
¢enona. BzauMHOe BiMsSHUE aTOMOB B MOJIEKYJIE
¢deHoNa: B3aMMOJCHCTBHE C THIPOKCHIOM HATPUS U
a30THOM Kucinotoi. Ilpumenenue ¢eHona Ha OCHOBE
CBOMCTB.

Anpnerunsl. [lorstue 00 anpaerumax. AJbIervumgHast
rpymnmna Kak ¢GyHKUUOHaiIbHasA. DopManmbIerua U ero
CBOMCTBA: OKHCJIEHUE B COOTBETCTBYIOUIYIO KHCIOTY,
BOCCTaHOBJICHUE B COOTBETCTBYIOILINA CIIUPT.
[lonyuenue albACTUIOB OKHCJICHUEM
COOTBETCTBYIOIIHX CIIUPTOB. [Ipumenenune
dbopManbaeruia Ha OCHOBE €ro CBOWCTB.

Kap6onoBeie kucnotsl. [lonsitie o KapOOHOBBIX
KHUCJIOTaX. Kap6okcunphas rpyImmna KaK
dbyHkmoHanbpHas. ['oMonoruyeckuit psa mpeaenbHBIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX  KHUCIOT. [lomydenue
KapOOHOBBIX  KHCIIOT  OKHCJICHHEM  alIbJIeTH]IOB.
XUMHUUYECKUE CBOMCTBA YKCYCHOW KHCIIOTBI: OOIIne
CBOMCTBa C MHHEpAJIbHBIMU KHUCIOTAMU U pPEaKLMs
stepuukanmu. lIpuMeHeHue YKCyCHOW KHCIOTHI Ha
OCHOBE CBOMICTB. BpIcuime KupHble KHCIOTHI Ha
MPUMEPE MATBbMUTUHOBOW U CTEAPUHOBOM.

Crnoxubie 3¢upsl u xkupbl. [lomyueHne CIOXKHBIX
a¢upoB peakiueit arepudpukanuu. Cioxabie dQUPHI B
npupojie, ux 3HadeHue. [IpuMeHeHne CIoXKHBIX Y(QUPOB
Ha OCHOBE CBOICTB.

Kuper kak cnoxsble >¢upsl. Knaccupukanus
KUPOB. XHMMHUYECKHE CBOWCTBA KUPOB: THUIPOJIM3 U

MIpeICTaBUTENEH JPYTUX KIacCOB KHUCIIOT),
MOHOCaxapuA0B (TITFOKO3bI), IHCAXapUI0B
(caxapo3sbl), nonucaxapuaoB (Kpaxmania u
LEJITI0JIO3bI), aHWJIMHA, aMUHOKHCIIOT,
6CHKOB, HCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH, Kay4yKOB, TJTACTMAcCC
Hcnonb3oBanue B yueOHON U
npodeccnoHanbHOM e TeIbHOCTH
XUMHYCCKNX TCPMUHOB 1 CUMBOJIMKH.

HasBanue M3YUYEHHBIX BEIIIECTB 3 (0]
TPUBUATLHOM HIIH MEXTyHapOTHOU
HOMEHKJIAType U OTpaKEHUE COCTaBa ATUX
COCOUHEHHH C IIOMOINBIO XMMHYSCKHX

dhopmy.
OtpakeHrne XMMUYECKUX HPOLIECCOB C

IIOMOUIBIO0 YPABHEHUI XUMUYECKUX pEaKLU

VYcraHoBKa 3aBUCUMOCTH MEXKTY
KA4eCTBEHHOM U KOJTUUYECTBEHHOM
CTOPOHAMHU XMMHUYECKUX OOBEKTOB U
MPOLIECCOB.

OObsCHCHUE XUMHUECKUX SBJICHUI,
MIPOUCXOJISIINX B TIPUPOJIE, OBITY U HA
IIPOU3BOJCTBE.

OrnpezenieHne BO3MOKHOCTEN MTPOTEKaHUS
XUMUYECKUX MPEBPAILICHUH B pa3IMUHBIX
YCIIOBUSX.

Cobnroenue mpaBuil 3KOJIOTHUECKHI
rPaMOTHOTO TTOBEJICHUS B OKPY KAIOIICH
cpene.

O11eHKa BIIMSHUS XUMHUYECKOTO
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THJIPUPOBAHUE JKUIKUX KUPOB. [IpMeHeHre KUPOB HA
OCHOBE CBOMCTB. MbLia.

VYraneBoasl.  YrieBoabl, WX  KiIaccu(uKanus:
MOHOcaxapuabl (TI0K03a, (pykTO3a), AUcaxapujsl
(caxapo3a) u moaucaxapuibl (Kpaxmal U HeJUTI0I03a).

['moko3a — BemecTBO ¢ JIBOMCTBEHHOW (YHKIMEH
— QIBJETUIOCTUPT. XUMUYECKUE CBOMCTBA TIIFOKO3BI:
OKHCJIEHUE B TIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHUE B
copbut, cnupToBoe OpokeHue. [IpuMeHeHue TIIFOKO3bI
Ha OCHOBE CBOMCTB.

3HaueHWE YTJICBOJIOB B JKHBOW TMPHUPOJC W IKU3HU
yenoBeka. [loHATHE O peakuusx MOIMKOHACHCAIIUU U
TUJIPOJIN3a HA MPHUMEpEe B3aMMOIIPEBpALICHHI: TII0K03a
-0- TIOJIMCaXapu/I.

JemoHcTpanumn

OxucneHne cupTa B ajJbJAETUIL.

KauecTBeHHBIE peakIii HA MHOTOATOMHBIE CITUPTHI.

PactBopuMocTh (¢eHONa B BOAE TpH OOBIYHOU
TEeMIepaType U HarpeBaHUH.

KauecTBeHHble peakiuu Ha (HEHOIL.

Peakuust cepeOpstHOTO — 3epKana  anbJIerujioB H
TJIIOKO3BI.

OxucneHne anabJCTUAOB W TIIOKO3BI B KHCIOTY C
nomombto  ruapokcuga  Mmenu  (II). KavectBennas
peakiust Ha kpaxmai. Komnekius 3(upHBIX Mace.
Ilpoghunvnvie u npogpeccuonanvro 3nauumole
J/1emenmol cooeprrcanus. MeTuiaoBbli CIUPT U €T0
HCIIOJIb30BaHUE B KAYECTBE XUMUIECCKOTO CHIPBSI.
TOKCHMYHOCTh METaHOJIA U TPaBUIIa TEXHUKHU
0€30MacHOCTH MPHU paboTe ¢ HUM. DTUJICHTIIUKOIb U €ro

3arpsi3HEHUs] OKPY KaloIIen cpeibl Ha

OpraHu3M 4YC€JIOBCKa U APYTHUEC JKUBLIC

OpraHU3MBI.

[ToaroroBka pacTBOpOB 3aJaHHOU

KOHIICHTpAlH B ObITY U Ha IPOU3BOJICTBE.
Kputnueckas oneHka J0CTOBEPHOCTH
XUMAYECKOH HH(OpMAIIH, TIOCTYAIOIIEH 13
pa3HbIX HICTOYHUKOB
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npuMeHeHue. TOKCUMYHOCTh

Ilpakmuueckue 3anamus 3
1HomenknaTypa u u3oMepusi CiupTOB |
2 HOMEHKJIaTypa aabAEeTUA0B U KETOHOB 1
3  HOMEHKJIaTypa W  XHMHUYECKHE  CBOWCTBa 1
KapOOHOBBIX KUCIIOT
Jlabopamopnaa paboma 6
1 u3yuyeHue CBOMCTB OAHOATOMHBIX MHOTOATOMHBIX 1
CIIUPTOB
2 V3yueHune CBOUCTB (EHOIIOB 1
3 M3ydeHue CBOMCTB alibJIETHUIOB 1
4 XMMHUYECKUE CBOWCTBA MPEIEIBHBIX U HETPEACTHHBIX
KapOOHOBBIX KHUCIOT 1
5 V3y4eHue CBOWCTB MbLjIa 1
6 XuMHYeCKue CBONCTBA yTIIEBOJOB 1
Konmponvuvie pabomot -
Camocmoamenvnan paboma [IpoBeneHne camoCTOATETLHOTO MTOUCKA 12
1 Paboma c knuzoit XUMUYECKON HH(DOpPMAITUH C 6
2 Hanucanue ¢opmyn Kuciopoocooepiicawjux | VCTIOIb30BAHUEM PA3TUYHBIX HCTOUHUKOB
COeOUHEeHUL (HAYy4YHO-TIOMYJISAPHBIX U3AHUH, 3
3Pewenue yenouex npeepanieHuil KOMIIbIOTEPHBIX 0a3 TaHHBIX, PECYpPCOB 3
Hutepnera). Mcnons3oBaHue
KOMITBIOTEPHBIX TEXHOJOTHUH 17t 00pabOTKH
U iepefaud XUMHYECKO HHPOpMAIINH U ee
MIPEJICTaBICHUS B PA3TUYHBIX (popmax
Tema 2.4. Amunbl. [lonstue o0 amuHax. Anudatudeckue | Mcmonb3oBaHue B yueOHOU U 5
A3oTcoaep:kaniue aMHUHBI, UX Kilaccu(uKaus ¥ HOMEHKJIATypa. AHWIMH | TpodecCHOHATBHOU AesITeNbHOCTH
OopraHnyeckKue KaK opraHuyeckoe ocHoBaHue. [loigyueHune aHWIMHA U3 | XUMHUYECKUX TEPMUHOB U CUMBOJIMKH.
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COCIMHEHMUS.
IHonumepsl

HUTpoOeH307a. [IpuMeHeHHe aHWIMHA Ha OCHOBE
CBOMCTB.

AMUHOKHUCIIOTBL. AMHHOKHCIOTHI KaK aM(OTepHBIC
T YHKIIMOHATILHBIE OpraHUYeCcKue COETUHEHHS.
XUMHYECKUE CBOMCTBA AMUHOKHCIIOT: B3aUMOJICHCTBUE
C ILIeJoYaMM, KHUCIOTaMU U JIpYT C Jpyrom (peakuus
noyiMKoHaAeHcanuu). [lentuanas cBs3b U MOTUTIECTITUIBI.
[IpruMmeHeHre aMUHOKHCIIOT HA OCHOBE CBOMCTB.

benku. IlepBuuHasi, BTOpUYHAsA,  TpPETUYHAas
CTPYKTYphl O€nKkoB. XHMHUYECKHE CBOICTBa OEIKOB:
TOpeHHe, JeHaTypauus, TUAPOJIN3, LBETHHIC PEAKIIHH.
buonornueckue GyHKIUN OCIKOB.

[Tonumepsl.  benku ©W  moamcaxapuabl — Kak
OMONOTUMEDHI.

[Inmactmaccel.  IlosmydyeHue TONMMEPOB  peakUIUeH
MOJIMMEPU3aLUU u MOJIMKOH/ICHCALINH.
TepmoriacTUYHbIE U TEPMOPEAKTUBHBIE IUIACTMACCHI.
[IpeacraBuTenu miacTMacc.

Bonokna, ux knaccudukanus. [lodyyeHre BOIOKOH.
OTtnenbHbIE IPEACTABUTENN XUMHUUECKIX BOJIOKOH.
JeMoncTpanuu

BzaumopeiicTBue aMmMuaka M aHWIMHA C COJISTHOM
KHCJIOTOM.

Peakmust anunwHa ¢ OpOMHON BOJIOMN.

JlokazaTenbCTBO Hanuuusl QyHKIIMOHATBHBIX TPYTII B
pacTBOopax aMUHOKHCIIOT.

PacTBOpenue u ocaxxaenue OenKoB.

[{BeTHBIE peakiuu OEIKOB.

I'openue nTuybero nepa v MWEPCTIHON HUTH.

Ilpojunvuvie u npogheccuonanvno 3nauumvle

Ha3Banue  uW3y4eHHBIX  BEIIECTB 11O
TPUBHAJILHOU Wi MEX1yHapO HON
HOMEHKJIAType M OTpPaKEHHE COCTaBa 3TUX
COCMHEHUN C TMOMOIIBKD XUMHYECKUX
hopmyL.

OTtpaxeHre XUMHYECKHUX MPOLIECCOB C
ITOMOIIBI0 YPABHEHUI XUMHUYECKUX PEAKIINN
Hcnonp30BaHnEe KOMIIBIOTEPHBIX TEXHOJIOTAN

U1 00pabOTKHU U Iepeaun XUMHUECKOM

MH(QOPMALIUY U €€ NPE/ICTaBICHUs B pa3-

JUYHBIX (hopMax

YcTaHOBKa 3aBUCUMOCTH MEXIY
KAa4eCTBEHHOU U KOJIMYECTBEHHON
CTOPOHAMU XMMUYECKHUX OOBEKTOB U
IIPOLIECCOB.
Pemenne pacueTHbIX 3a7a4 10 XUMUYECKUM

¢dbopMynaM U ypaBHEHUSAM
OOBbsicHEHNE XUMUYECKUX SBJICHHH,
HNPOMCXOJAIIUX B IPUPOJE, OBITY U Ha
IIPOU3BO/ICTBE.

Cobmnroienue npaBmuil 3K0JIOTMYECKH
IPaMOTHOI'O IIOBEJIEHUS B OKPYXKarolIeH
cpene.

OneHka BAMSIHUSL XUMUYECKOTO
3arpsI3HEHUS OKPY’KaroIlEel Ccpeibl Ha
OpraHM3M YeJIOBeKa U JPYyrue KUBbIE
OpTraHU3MBI.

Kpurtnueckas oneHka J0CTOBEPHOCTH
XUMHUYECKON MHPOpMAIMH, TOCTYNAIOUIeH 13
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I1eMeHmobl co0eprcanus. AMIUHOKAIIPOHOBAs KHUCIIOTA.
KaHpOH KakK Hpe)lCTaBI/ITeJ'II) IMOJIMAaMUIHBIX BOJIOKOH.

Hcnonb3oBanue THAPONIN3a OenkoB B
MMPOMBIINIJICHHOCTH. HOJ'II/IBI/IHI/IJ'IXJ'IOpI/I)I,
noJUTeTpadTOPITUIICH (Tedmon).

denonodopmanbaeruaabie  mwiactMacchl.  Lemrymouns.
[TpompIIeHHOE MPOU3BOICTBO XUMHUYECKUX BOJIOKOH.

Pa3HbBIX UCTOYHUKOB

Jlabopamopuas paboma
1 AMHHOKHUCIIOTBI ¥ O€JIKU ¥ UX CBOICTBA

Pacnio3naBanme miacTMacc U BOJIOKOH.
Omnpenenenne BO3SMOXKHOCTEH MPOTEKAHUS
XUMUYECKUX IIPEBPALLCHUN B Pa3IMYHBIX
ycnoBusax. CoOoieHre mpaBul
0e301acHOro 00paleHus C TOPIOYUMH U
TOKCHUYHBIMHU B€UIICCTBAMU, J'Ia60paTOpHI)IM
obopynoBanueM. IloaroToBka pacTBOpoB
3a/IaHHOW KOHIICHTPAIlMU B OBITY U Ha TIPO-
U3BOJICTBE BhINONIHEHNE XUMHYECKOTO
OKCIICPUMCHTA B IIOJTHOM COOTBETCTBUHU C
npaBHiIaMy 0€30TacCHOCTH.

HaGmronenue, ¢pukcamnus 1 onmucanue
PE3YJIBTaTOB NMPOBEIEHHOTO YKCIIEPUMEHTA
[TpoBeneHne caMOCTOSTEIBHOTO MOUCKA
XUMUYECKOH HH(pOpMaIu ¢
VICTIONIb30BAaHMEM PA3IMYHBIX HCTOYHHUKOB
(Hay4YHO-TIOIYISIPHBIX U3TaHUIH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYpPCOB
WHTepHera).

Tema 2.5 O06o01mIEeHHE

Coneprxanue y4eOHON JUCITUTUTHHBI
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JlaboparopHast paboTa 1
Pacnio3naBanne opraHn4ecKuX BELIECTB C TOMOIIbIO 1
XUMHUUYECKUX PEaKINil 2
[IpakTueckue 3aHATUA
1 I'eneTnueckas CBSI3b OPraHUYECKUX BEIIECTB 1
2 I'eHeTn4eckas CBSI3b HEOPraHUYECKUX U 1
OpraHUYECKUX BEIICCTB
CamocrosiTenbHas paboTa [IpoBenenune camoCcTOATEIBLHOTO MTOUCKA 8
3HAHMH no | 1Hammcanue nenovex npeBpamnieHuin XUMHUYECKON MHPOpMAIIH C 3
opraHuyeckoil XuMuu | 2 HamucaHue pedeparon WCITIOJIb30BAHUEM PA3JIMYHBIX UCTOUHUKOB 3
3 [ToaroToBka mo BOImpocam 3adera (HAyYHO-TIOMYJISIPHBIX U3AHUH, 2
KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Hurepuera). Mcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJOTUH A7t 00paboTKU
U epefaun XUMHUYECKO HHPOpMAIINH U ee
MIPEJICTaBJICHUS B PA3UYHBIX (hopmax
KonTponbnas pabota mo o01ieii, HEOPraHUYECKON U |
OPraHUYeCKOW XUMUH 1
JuddepeHnrpoBaHHbIi 3a4eT 1
Bcero aynuropssix 114
CamocTosTenbHast pabota o0yyaroumxcs
Hroro 57

171
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2.3. Conep:xkanue npoQuIbLHON COCTABISIOIEH

st mpodeccuit

15.01.05 Ceapwuk (pyuHou u 4acmuyHO MEXAHU3UPOBAHHOU C8APKU

(Hannasku)

15.01.25 Cmanounux (memanioobpabomka)

15.01.26 Toxapw - ynusepcan

15.01.29 Konmponep cmanoyunvix u crecapHuix pabom
23.01.08 Cnecapb no pemonmy cmpoumenbHblX MAuuH
npO(HUIBHON COCTABIISIIONICH SIBISIIOTCS CIASAYIOIMINUE TUAAKTUUECKUE SUHUIIBI:

CnennaibHOCTh HaumMenoBaHue pa3ziesioB U TEM
15.01.25 Cmanounux Mertamibl. OCOOEHHOCTH  CTPOEHHUSA
(memanroobpabomka) aToMOB U kpucrtauioB. Dusnueckue

cBoiictBa  MertamioB.  Kiaccudukanus
METAJUIOB MO PA3IUYHBIM  [pPU3HAKAM.
XUMUYECKHE CBOMCTBA METaJIJIOB.
DNEKTPOXUMHUUYECKUN PSAJ  HaAIpPSIKEHUM
METaJIoOB. MeTtajuioTepMusi.

OO6mme crnocoObl MOMyYeHHs] METaJIOB.
ITonsiThe 0 METaJUIyPrUH.
[TupomeTamnyprusi, TUAPOMETAJUTYPIUsl U
anekTpomeTamnyprus. CruiaBel 4EpHBIE U
LIBETHBIE.

15.01.29 Konmponep cmanouHblx u
cecapHvix pabom
15.01.26 Toxapws yrusepcan
23.01.08 Cnecapv no pemonmy
CMPOUMeNbHbIX MAULUH

Mertamael.  OcCOOEHHOCTH  CTPOCHUS
aTOMOB U  KpuUCTaUIOB. Dusnyeckue
cBoiictBa  MertauioB.  Knaccudukanus
METAJUIOB MO Pa3JIUYHbIM  [PU3HAKAM.
XUMHUYECKHE CBOMCTBA METaJIJIOB.
DNEKTPOXUMHUUYECKUN PSAJ  HaAMPSHKEHUM
METaJIOB. MetajuioTepMus.

OO61ue crnocoObl MOMYYeHHUST METAIIOB.
[TonsiTue 0 METaJUTyPrUH.
[Tupomerannyprusi, TUAPOMETATUTYPrUsl W
anekTpomeTamnyprus. CruiaBel 4€pHBIE U

LIBETHBIE.
DIIEKTPOJIUTHYECKAS JIACCOLIMALINS.
DIEKTPOIUTHI U HEAJEKTPOUTHI.
DIEKTpOIUTHYECKAS TUCCOLUALINS.
MexaHu3mel AJIEKTPOJIUTUYECKOU

aucconanvu IJjis BEIICCTB C PA3JIMYHBIMHA
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TUIIAMH XUMHUYECKOU CBSI3H.
['mapatupoBaHHbIE U HETHUIPATUPOBAHHBIC
HWOHBI. CreneHb  DJICKTPOJUTHYECKOU
mucconranuu. CuipHBIE W cJIa0Oble
3NEKTPOJUTHL. OCHOBHBIE MOJIOKEHUS TEO-
pUH  BIEKTPOJIMTUYECKON JTUCCOLUALUU.
KucmoTrel, oOCHOBaHHMS M COJHM  Kak
AIEKTPOJIUTHL.

15.01.05 Ceapwux (pyunou u yacmuyro
MEXaHU3UpPOBAHHOU C8APKU (HANIABKU)

Mertamnbl. OCOOGHHOCTH  CTpOEHUSA
aToMOB u  KpuctauwioB. Dusnueckue
cBoiictBa  MeraioB.  Kiaccudukanms
METAJUIOB MO PAa3JIMYHBIM MPU3HAKAM.
XUMHAYECKHE CBOICTBA METaJIJIOB.
DIEKTPOXUMHUYECKUN PAJ  HaANPSHKEHUU
MeTaJuIoB. MeramnorepMust.

O6wue cnocobbl nNonyyeHns
mMeTansioB. [oHATHe 0 meTannypruu.
[NMupomeTannyprus, ruagpomeTtansiyprus
n anektpomeTtannypruda. Cnnassbl
YepHble N UBEeTHbIE.

DNEKTPOIINTHYECKAS JUCCOLMALINS.
DNEeKTPOJIUTHI 17} HEDJICKTPOUTHI.
DNEeKTPOINTHYECKAS JUCCOLMALINSL.
MexaHn3Mbl ANEKTPOIUTUYECKON

JTUCCOLIMAIIAN JIJIS1 BEIIECTB C Pa3IMYHBbIMU
TUIIAMH XUMHUYECKOU CBSI3U.
I'mppaTrpoBaHHbBIE U HETUAPATUPOBAHHBIE
WOHBI. CreneHb  DJIEKTPOJIUTHYECKOU
muccoruanuu. CuipHBIE H cliaOble
AIEKTPOJUTHL. OCHOBHBIE MOJIOKEHUS TE€O-
pUU  BJIEKTPOJMTHUYECKON JAUCCOLUALUU.
Kucnorel, oOCHOBaHHMS M COJM Kak
BJICKTPOJIUTHI.

Ankanpl. AJKaHBl: T'OMOJIOTUYECKHH
pAll, U30MEPUS U HOMEHKJIATypa aJIKaHOB.
XUMHUUYECKHE CBOMCTBA ajKaHOB (MeETaHa,
ATaHa): TOPEHHE, 3aMEIIICHUE, PA3TI0KEHHUE,
nerugpupoBanue. I[IpuMeHeHne ankaHoB
Ha OCHOBE CBOMCTB.
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AJIKEHBIl. OTHWJIEH, €ro IMOJy4YeHHUe

(neruapupoBaHUEM 3TaHa,
JEeNoJMMepHU3aLen NOJINATUJIEHA).
I'omonornueckui pan, u3omepus,

HOMEHKJIaTypa ajKeHOB. XUMHUYECKHUE
CBOMCTBa ATUJIEHA! TOpEHHE,
KaueCTBEHHbIE peakiuu (00ecCIBEeYMBAHUE
OpOMHOM BOJIBI M pacTBOpa MepMaHraHata
KaJIusl), TUApatanus, MOJUMEpPHU3aIus.
[IpuMeHeHue ATUIIEHA HA OCHOBE CBOMCTB.

Juenbl n kayuyku. llonsiTue o nuenHax
KaK YTJEBOJOPOJax C JIBYMsS JIBOWHBIMHU
CBSI3MH. CornpsikeHHbIE TTUEHBI.
XuMHUYeCcKre CcBoWcTBa OyTramaueHa-1,3 u
U30MpeHa:  oOecIBeYMBaHWE  OpOMHOM
BOJbl U TOJHMMEPHU3AlMS B KaydyKH.
HartypanbHbIil 1 CHHTETUYECKHE Kay4dyKH.
Pe3una.

AJnkuHBL.  AneTuneH.  XUMHUYECKHE

CBOMCTBa aleTWIEHa: ropeHue,
oOecIBeUnBaHNE OpoMHOM BOJIBI,
MIPUCOCTNHECHUN XJIOPOBOJIOPO/Ia u

ruaparanus. lIpumeHeHne aneTwieHa Ha
OCHOBE CBOMCTB. MeKKIaccoBasi U30MepHUst
C aJIKaJJMeHAMMU.

Apensbl. ben3osn. Xumuueckue CBOMCTBA
OCH30JIa: TOpEHWEe, PEeaKIUu 3aMeIeHUS
(ra- JIOTEHUPOBAHMUE, HUTPOBAHUE).
[Ipumenenue GeH3071a HA OCHOBE CBOMCTB.

[Ipuponnsie MCTOYHUKHU
yrJeBoaopoaoB. [IpupoaHblii ra3: cocras,
MIPUMEHEHUE B KAYECTBE TOILJIMBA.
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3. YCJIOBUS PEAJINBAIINN YYEBHOU JUCHUITJIMHBI
3.1. TpeOoBaHus K MHHHUMAJIBHOMY MATEPHAIbLHO-TEXHHUYECKOMY
od0ecreYeHuIo

Peanuzauuss nporpamMmbl  TUCUMIUIMHBL TpeOyeT Haluyus Yy4eOHOro
kaOuHeTa XuMHHU, 1abopaTopuu XuMuu

OOopyoBanue ydeOHOro KabuHeTa CreunanmanpoBaHHON yvebHon
mebenbto N cpeacrtesamm 0BydeHUs, OOCTATOYHbIMU AN BbINOSTHEHUS
TpeboBaHMiN K YPOBHIO NOArOTOBKM OBYy4atoLLMXCS
O6opynoBaHue J1abopaTOpuu U paboOUnX MECT JIabOPaTOPUH:
MHOrO(YHKLMOHAaNbHbIN KOMMNSIEKC npenogasaTens;
*  HaTypanbHble 00beKTbl, MOAenn, Npubdopsbl U Habopbl ANs

NOCTAHOBKMN OEMOHCTPALMOHHOIO U Y4EHUYECKOro SKCNEPUMEHTA;

* reyvyaTHble U 3KpaHHO-3BYKOBbIE CpeicTBa O0y4eHUs;
*  cpefcTBa HOBbIX MHOPMAaLNOHHBLIX TEXHOMNOMMI;
*  peaKkTuBbl;
*  MepeyvyHu OCHOBHOW U AO0MNOSTHUTENBHOM y4ebHOoM nuTepaTypbl;
*  BCrNomoraTtenbHoe 0bopyaoBaHME U NHCTPYKLUNN;
«  BubnmnoteyHbln ooHA.

Texuudeckue cpeacTBa oOydeHus: MynbTUMeaunHoe obopynoBaHue,
NOCPEACTBOM KOTOPOro Y4aCTHUKM obpas3oBaTenbHOro npouecca MoryT
npocmatpuBaTb BM3yarbHYlD WHGOpMauMio nNo XuMun, co3gaBaTb
npeseHTauum, BugeomaTepuanbi 1 T. M.

3.2. UudopmanmonHoe odecnevyeHmne

Nudopmarmonnoe  obecriedeHrne  OOy4YeHHS  COACPKUT  TEPEUYCHD
PEKOMEHIyeMbIX Y4YeOHbIX WH3aHuil, MHTepHEeT-pecypcoB, IOMOJHUTEIbHOU
JUTEPATYPBI.

[ns ctyneHToB

labpuensH O.C, Ocmpoymos W.I. Xumuma pana npoceccun wm
cneymanbHOCTEN TEXHUYECKoro npodunsa: y4eOHUK [Ana CTyA.
yupexaeHun cpen. npoc. obpasoaHua. — M., 2014.

labpuensH O.C, Ocmpoymos U.I., Ocmpoymosa E.E. u dp. Xumus
ana  npocgeccMn UM cneuuanbHOCTEN eCTeCTBEHHO-Hay4HOro
npocuna: y4eOHUK ANA CTyA. yudpexaeHuu cpen. npod. obpaso-
BaHusa. — M., 2014.

labpuensH O.C., Ocmpoymos WU.I. Xumuna pna npodeccun wm
crneunanbHOCTEM COLMANIbHOIKOHOMUYECKOTO U TFyMaHUTApPHOro
npochunen: y4eOHUK OnNA cCTyAa. yudpexpaeHunm cpen. npod. o6-
pasoBaHua. — M., 2014.
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labpuensH O.C., Ocmpoymoe WN.I., Cnadkos C.A., [Jopogeesa H.M.
MpakTukym: y4yeb6. nocobue Ansa cTya. yudpexaeHun cpepn. npodp.
o6pasoBaHusa. — M., 2014.

labpuensH O.C., Ocmpoymos WU.I., Cnadkose C.A. Xumusa: nocobue
Ana noarotoBku K EMNJ: yuyeb. nocobue ansa ctyAa. yupexaeHun cpea.
npocp. obpaszoBaHua. — M., 2014.

labpuensH O.C, Jlbicosa [.[. Xumua. TecTbl, 3agaum u
ynpaxHeHus: y4yeb. nocobue AnAa cTtya. yupexaeHuu cpen. npod.
obpasoBaHusa. — M., 2014.

EpoxuH HKO.M., Koeaneea W.b6. Xumuma pgna npodeccun u
cneunanbHOCTEN TeXHUYeCcKoro ] €CTeCTBEHHO-Hay4Horo
npocunen: y4yeObHUK ANA CTyA. YyuvpexaeHun cpen. npod.
o6pasoBaHusa. — M., 2014.

EpoxuH FO.M. Xumua: 3agaum 1 ynpaxHeHus: y4yeb. nocobue ansa
CTyA. yupexaeHumn cpen. npod. obpasosaHusa. — M., 2014.

EpoxuH KO. M. COOpHUK TeCTOBbIX 3afaHMU MO XUMUU: Yy4eo.
nocobue ANA CTyA. yupexaeHuu cpea. npod. obpasoBaHmsa. — M.,
2014.

EpoxuH FO. M., Koeanesa U. Bb. Xumuna pna npodeccun w
cneuymanbHOCTEN TexXHU4YecKoro npoduns. ANEeKTPOHHbIN y4yeOHo-
MeToaun4veckum komnnekc. — M., 2014.

Cnaodkoe C. A, Ocmpoymoe WN.I., [abpuensH O.C, JlykpsHoea H.H.
Xumua ana npocgeccun n cneumanbHOCTEN TEXHUYECKOro npoduns.
ANeKTPpoOHHOe npunoxeHue (3NeKTPoHHoOe y4yeOHOe usagaHue) Ans
CTyA. yupexaeHumn cpen. npod. obpasosaHusa. — M., 2014.

Pydsumuc I.E., ®ensOmaH @.I. Xumusi: HeopeaaH. xumusi: Y4eb.
ons 8 kn. cped. wk. — 2-e u3o.- M.: lNMpoceeweHue, 2014.

Pydsumuc T.E., ®ensdomaH @.I. Xumusi: HeopeaH. xumusi: Y4eb.
ons1 9 K. cpeld. wK. — 2-e u3o.- M.: lMpoceeweHue, 2014.

Pydsumuc T.E., ®enbdmaH .. Xumusi: 10 kn.: y4eb6 Ons
obweobpazoeam. yupexodeHulu M.: OO0 « N3damenbcmeo ACTx»:
000 « U30amenbcmeo Acmpenby», 2014.

Pyosumuc I'.E., ®enbomaH @.I.

Xumusi: OpeaH. xumusi. OcHoebl obuwy. xumuu (O6o6uweHue u
yanybneHue 3HaHulU): Y4yeb. ons 11 «kn. obuweobpa3zosam.
yupexdeHul. — M.: lIpoceewieHue, 2014.
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Ans npenogaesatens

PenepanbHbIn 3aKOH OT 29.11.2012 Ne 273-P3 «O6 ob6pa3zoBaHumn
B Poccunckon Pepgepaumm».

NMpuka3 MHuctepcTBa ob6paszoBaHust n Hayku PP ot 17.05.2012 Ne
413 «0O6 yTBepxaeHMM denepanbHOro rocyaapCcTBEHHOro
oOpasoBaTenbLHOro craHgaprta cpegHero (nonHoro) obuwero o06-
pa3oBaHUAY.

Mpuka3s MuHucrtepcTea ob6paszoBaHus U Haykm PP ot 29.12.2014 Ne
1645 «O BHeceHun usmeHeHmn B [lpukaz MuHuUcTepcTBa
obpaszoBaHuAa U Hayku P® ot 17.05.2012 Ne 413 “O6 yTBepxaeHuu
denepanbHOro rocyaapCcTtBeHHOro obGpasoBaTefibHOro craHpapTta
cpeaHero (NonHoro) odwero o6pazoBaHUA’».

NMucbmo [JenapTtameHTa rocynapCTtBeHHOW NONMUTUKUM B cdepe
noarotoBkn padounx kagpos u OMNO MwuHoGpHaykm Poccum ot
17.03.2015 Ne 06-259 «PekomeHpauum no opraHusauuuv NoslyyYeHus
cpegHero oOwero oOpa3oBaHUA B npegenax OCBOEHUA
oOpas3oBaTenbHbIX nNporpaMm cpegHero npodeccuoHarnbHOro
obpa3oBaHuA Ha 6a3e OCHOBHOro obwero obpasoBaHMA C y4eTOM
TpeboBaHMn deaepanbHbIX FroCyAapCTBEHHbIX OOpa3oBaTesibHbIX
CTaHA4ApTOB M nofiyyaemonm npocdeccum wnum cneuynanbHOCTU
cpepHero npodeccMoHanbLHOro oopasoBaHUAY.

labpuensH O.C., flbicoga I'.[. Xumusa: KHUra gnsa npenopaBaTens:
y4yeb.-meToa. nocoobue. — M., 2012.

labpuensH O.C. u 0p. Xumua ana npodcdeccun n cneumanbHOCTEN
TexXHu4eckoro npoduns (3neKTpoHHOe NpUNoXxeHue).

NHTEpPHET-pecypchbl

www.pveg.mk.ru (onumnuaaa «Nokopu BopobbeBbl ropbi»).
www.hemi.wallst.tu (OO6pa3oBaTefibHbIA CanT ANsl  LWKONbHUKOB
«Xnmusy»).

www.alhimikov.net (OGpa3oBaTenbHbIA CanT ANA LWKONIbHUKOB).
www.chem.msu.su (QNeKTpOHHaA GUbnmnoTeKa No XMMun).
www.enauki.ru (AHTepHeT-u3aaHue ans yunteneun «EcrecTtBeHHble
HayKun»).

www. [ september.ru (MeToanydeckas raseta «llepBoe ceHTAOPA»).
www.hvsh.ru ()KypHan «XvMusa B LUKOSe»).

www.hij.ru (KypHan «XuMusi U XXusHb»).
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http://www.hemi.wallst.ru/
http://www.pvg.mk.ru/

www.chemistry-chemists.com (35IeKTPOHHbIN XXypHan «XuMUKU U
XUMUA»).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
JAACIHUIIJINHBI

KoHTponsr ¥ oOlleHKa pe3yJbTaTOB OCBOCHUS Y4YEOHON JUCHUIUIAHBI
OCYILIECTBIISIETCS TMPENOJIaBaTEeM B IPOLIECCE MPOBEICHUS MPAKTHUYECKUX
3aHATHH, Ja00paTOpHBIX paldOT, TECTUPOBAHMS, a TaKXkKe B pe3ylibTare
BBITIOJIHEHUS ~ OOYYalONMMUCA  WHIWBHUIYAIbHBIX  3aJaHU,  TMPOEKTOB,
VICCIICIOBAHU.

Pe3ynbTaThl 00yueHHsS pacKphIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUA U
NpUOOpPETCHHBIC  yMEHUS, HANpaBJICHHBIE HA  NPUOOpETeHHWE  OOIIMX

KOMIIETEHIIUH.

Pe3yabTaThl 00y4eHusi (mpeaMeTHbIE) | DopMBbI 1 METOAbI KOHTPOJISA |
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Ha YPOBHE yUeOHBIX ACHCTBUM

U OLICHKHU Pe3yJIbTATOB

00y4eHus
1 2
- c(pOopMHUPOBAHHOCTh HaGmtonenue B xoze o0yueHus

MPEJICTABJICHU O MECTE€ XHMHUH B
COBPEMEHHONW HAy4yHOM KapTHUHE
MUpa; MOHMMAaHUE POJH XUMHUU B
dbopMHpoBaHUU Kpyrozopa U (PpyHK-
LIUOHAJIbHOU I'PaMOTHOCTH
4eJoBeKa JUISI pelieHus
IIPaKTUYECKUX 3a/1a4;

BJIAJEHUE OCHOBONOJIAraloluMU

XUMHNYCCKUMH IIOHATUAMU,
TCOPHUSAMU, 3aKOHaMH 151
3aKOHOMCPHOCTAMMU, YBEPCHHOC
ITOJIBb30BaHUC XUMHYECKOU

TEPMUHOJIOTUEN U CUMBOJIUKOW;
BJIaJICHUE OCHOBHBIMH METOJIaMU

Hay4IHOTO ITO3HAHHS,
HCIIOJIb3YEMBbIMHU B XUMUU:
HaOJII0ACHUEM, OIIICAaHHEM,
HU3MEpEHUEM, HKCIIEPUMEHTOM;

yMeHHe 00paldaThiBaTh, OOBSICHATH
pe3yNbTaThl MPOBEACHHBIX OIBITOB
W JeNIaTh BBIBOJBI, TOTOBHOCTHh H
CIIOCOOHOCTh TMPUMEHSTH METO/IbI
MO3HAHUS pH perIcHUM
MPAKTHYECKUX

c(hOpMHUPOBAHHOCTh YMEHHUSI ]aBaTh

3aj]1a4;

KOJIMYE€CTBCHHbBIC OILICHKHU U
MIPOU3BOAUTH pacyeTsl 1o
XUMUYECKUM dbopmynam u
YpaBHEHUSIM;

BJaJICHUE TIPaBHJIAMH TEXHUKHU
0€30MacHOCTH TPU MCIIOJIb30BaHUH
XUMHUYECKUX BEIICCTB,;

c(hOpPMHUPOBAHHOCTh COOCTBEHHOM
MO3UIIMK IO  OTHONICHHIO K
XUMUYECKOU uHdopmaumu,

MOJy4aeMOu u3 pa3HbIX

YcTHEIE OTBETHI

[TpakTrueckue pabOTHI, OTYET IO
BCP, ycTHBIE OTBETHI

YcTHBIE OTBETHI, T1a00paTOPHEIE
paboTtsl, [IpakTudeckue padoTh

3amoIHeHNE CPaBHUTCIIbHBIX Ta6J'II/II_I

JlaGopaTopHnas pabota

BeicTynnenue ¢ cooOueHrneM

[ToaroroBka npe3eHTau

Otuyer o BCP

[ToaroToBka cooOUICHUH,
nabopaTopHas pabota

DkcnepTHOE HaOI0IeHHE,
mabopaTOpPHBIE U MPAKTUYECKUE
paboThI

3alUTa MPOEKTHBIX padboT
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HNCTOYHHKOB.

[Ipunoxenue 1

NJIAHUPOBAHUME YYEBHBIX 3AHSTUA C UCITOJIb30BAHUEM
AKTUBHbBIX U THTEPAKTUBHbIX ®OPM U METO/10B
OBYYEHMUA

n/n

AKTHBHbBIE H
KoJ- dbopmupyembie
Tema yuyeOHOTO HHTEPAKTUBHbIE
BO yHUBEpCAIbHbIC
3aHATHS (hopmbI U MeTOABI .
4acoB y4eOHbIE TeUCTBUS
00y4eHus
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1. | Ilepuogmueckuii 3aKOH AIIOBAsI UI'PA; 3uanust
J.1. MenneneeBa TEPMUHOJIOTHH,
yMEHHE  OINpPEIeIsTh
GyHKIMM ~ HAy4HOIO
MO3HAHUS, HaBBIKH
paboThI B rpymine
2. | XUMHYeCcKue MHTEPAKTUBHAS JIEKIIS 3uanus
BCIICCTBA BO rpynrosas TEPMHHOJIOTHH,
BceeHHoi yMEHHE  ONpPEIeNsTh
GyHKITIN Hay4YHOTO
MO3HAHUS, HaBBIKH
paboThI B rpymIe
3. Crtpoenue MeTOJl pabOThI B MaJIBIX 3HaHus
OpraHUu4YeCKHX IpynIax: TEPMHUHOJIOTHH,
BEIIIECCTB YMCHUC OIPCACIIATH
GYHKIIMM ~ HAY4YHOTO
MIO3HAHMS, HaBBIKH
paboThI B rpyrIe
4. [IpenenbHbie KOJJIOKBHYM; 3HaHUS
YIJIEBOJOPOJBI U UX TEPMUHOJIOTHH,
0COOEHHOCTH YMEHHE  OIpENeliATh
GYHKIIMM ~ HAY4YHOTO
MO3HAHMS, HaBBIKH
paboTel B TpyMIE,
paboTel C  Hay4yHOM
JUTEPATYpPOU
5. YraeBo10poas KakK METOJ «MO3TOBOM IITYPM»; 3HaHus
OCHOBHBI  MCTOYHHUK TEPMUHOJIOTHH,
SHEPIHU YMEHHE  ONPENeIATh
byHKIAHA Hay4YHOTO
MIO3HAHMS, HaBBIKH

paboTel B TpymIe,
paboTbl C  Hay4HOMU
JIUTEepaTypoi

[Tpumepnble TeMBI pedepaToB (IOKIAI0B),

WHAWBUAYAJIBbHBIX ITPOCKTOB

* buorexHonorus v reHHas nHxxeHepus — TexHosoruu XXI Beka.

* HaHoTexHOonOrus Kak MpUOPUTETHOE HAIIPABIICHUE PA3BUTHS HAYKH U
npousBoAcTBa B Pocculickon denepanumn.

* CoBpeMeHHbIe METO/IbI 00€33apa’KUBAHMS BOJIBI.

* AoTponus METAJLIOB.

» JKusnb u gesarensHocTh .M. MeHnneneena.
» «IlepuoanueckoMy 3aKOHY OynyIiee HE TPO3UT Pa3pyLICHUEM. .. »
* Cunre3 114-ro anementa — TpuyM@ poCCUHUCKHUX (PU3UKOB-SAEPIIUKOB.

 M3orormsl Bogopoa.

* Hcnonp3oBaHue PaaAruOaKTUBHBIX N30TOIIOB B TCXHUYCCKUX LCILAX.
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PeHTreHoBCcKOE N3IIy4eHnEe U €ro UCIIOJIb30BAHUE B TEXHUKE U MEJIULIMHE.
[Ina3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.

AmopdHBI€ BeliecTBa B MPUPOJIE, TEXHUKE, OBITY.

OxpaHa oKpy>Karolen cpeaibl OT XUMHUYECKOTO 3arpsi3HEHUS.
KonnuecTBeHHbIE Xa-pAKTEPUCTUKH 3arPSI3HEHUST OKPYKAIOIIEH CPEJIbI.
[IpumeHenue TBEpI0TO U ra3o00pa3zHoro okcuaa yriaepoaa (IV).
3ammTa 030HOBOTO SKPaHA OT XUMHUYECKOTO 3arps3HEHNUS.
['pyboaucniepcHbie CUCTEMBI, UX KJIACCU(DUKAIUS U UCTIOJIb30BAaHUE B
npodeccro-HaIbHOM 1eATETbHOCTH.

Kocmernueckue remnm.

[IpumeHenue cycren3uil U SMYJIbCUN B CTPOUTENLCTBE.

MuHepaiibl ¥ TOpHBIE TOPOIbI KAK OCHOBA JIUTOCHEPHI.

PactBOpb!l BOKpyT Hac. Tursl pacTBOPOB.

Bopa kak peareHT u cpena uisi XUMUYECKOTO IpoLecca.

Kusznb u gedarensHocTh C.AppeHuyca.

Bxnag oTed4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH IEKTPOJIUTHIECKON
U CCOLMA-LIAH.

VYcTpaHeHHe )KECTKOCTH BOJIbI HA TPOMBIIIJIEHHBIX NPEANPUITUSIX.
CepHas KuclIoTa — «XJ1€0 XUMUYECKON POMBIIILIIEHHOCTH .
Hcnonb3oBaHnEe MUHEPAIBbHBIX KUCIOT HA MPEANPUATHIX PA3IUIHOTO
podus.

OKcHJIBI M COJTU KaK CTPOUTENIbHbIE MAaTEPHAIIBI.

Hcropus rurmca.

IToBapeHHas COJIb KaK XUMUYECKOE ChIPBE.

MHoronukuii KapOOHAT KalblMs: B IPUPOE, B IPOMBIIIJICHHOCTH, B
OBITY.

Peakiuu ropeHust Ha NPOU3BOJICTBE U B OBITY.

BupryanbHO€ MOAEINPOBAHUE XUMUYECKUX ITPOLIECCOB.
DIEeKTpOJIN3 pacTBOPOB JIEKTPOJIMTOB.

DNEeKTPOJIN3 pacIljIaBOB AIEKTPOIUTOB.

[IpakTryeckoe MpUMEHEHUE IIEKTPONIH3a: padUuHUPOBAHUE,
raJibBaHOIUIACTUKA, FAJIbBAHOCTETHUS.
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6.JINCT U3MEHEHUH U JIOIIOJTHEHUI, BHECEHHBIX
B PABOYVYIO [TPOTPAMMY

No m3meHeHws1, 1ata BHeCEHHsI W3MEHEHUST; Ne CTpaHHITbI C M3MEHEHHUEM;

BbLJIO

CTAJIO

OcHoBanue:

IMoanuck Juna BHECHIEro U3MEHEeHUs
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