I'BITOY «CTAIIM um. I.11. Ko3noBay

/ : ~YXTBEPXJAIO:
Jaupexropa 1o YP I'BIIOY
‘ ’E%\;/l um. Jl..Koznosa»
R i /2l }{[.B. KpupuyH
<Ay 2017 r.

b5y

PABOYA Sl ITIPOTPAMMA VUEBHOU JUCIUATIIMHBI
XUMUA

ObweobpazosamenbHO20 YUKIA
npoSpaAMMbl NOO2OMOBKU KEATUDUYUPOBAHHBIX PADOUUX, CILYHCAUIUX
no npogeccusim:

15.01.05 Ceapwuk (py4Hou u 4acCmuyHo MeXanusupoBaHHOU C8APKU (HANIABKU)
15.01.25 Cmanounux (Memannoobpabomra)

15.01.26 Toxaps - yHueepcan

15.01.29 Konmponep cmanounvix u ciecapivix pabom

23.01.08 Cnecapv no pemonmy cmpoumenbHblX MAuuH

2017



OJIOBPEHO

[{nknoBoit komHccHeEH
0011e00pa3oBaTenbHbIX, [YMaHUTAPHBIX
M €CTeCTBEHHOHAYYHbIX JUCLIUIMINH
Mpencemarens  #4~ Tlanuesa HM.
«11» mas 2017 r.

Cocrasutens: bekerosa I'.1., npenonasatens [ BIIOY «CTAIIM um.
J1.1.Ko3znoBa»

PabGouass mporpamma y4eOHOW AWCHUIUIMHBI «XWUMHS» pa3paboTaHa B
COOTBETCTBHUH c TpeOOBAHUSIMU benepanbHOTO roCyJ1apCTBEHHOTO
oOpazoBatenbHOro cranjgapra (gainee — ®I'OC) cpeanero obmiero odbpazoBaHusl,
YTBEPKJIEHHOTO TTprKa3zoM MunooOpazoBanusi Poccuu ot 17.05.2012r. Ne 413,
dbenepanpHoro rocynapctBeHHoro crangapra CIIO mo mpodeccuun 15.01.05
Ceapwux (pyuHOU U YACMUYHO MEXAHUBUPOBAHHOU C8APKU (HANIABKU)),
YTBEPXKJIEHHOTO MpuKka3oM Muno6pazoBanusi Poccuu ot 29.01.2016r.,
(dbenepaabHOro TrOCYJAapCTBEHHOIO CTaHAapTa CpeAHEro MnpodecCUOHAIBHOTO
obpazoBanus (manee — CIIO) mo mpodeccum 15.01.25 Cmanounux
(memannoobpabomka), YTBEPKIEHHOTO MpukazoM MuHoOpa3zoBanusi Poccuu ot
02.08.2013r. Ne 822,
dbenepanbHoro rocynapctBeHHoro crangapra CIIO no mnpodeccun 15.01.26
Toxapv - yuusepcan, yTBEPKJICHHOro mnpuxkazoM MuHoOpa3zoBaHusi Poccuu ot
02.08.2013r. Ne 821,
dbenepanpHoro rocyaapctBeHHoro cranjgapra CIIO mo mnpodeccun 15.01.29
Koumponep cmanounvix u cnecapnvix padoom, YTBEPKIAECHHOTO MPUKA30M

Muno6pazoBanust Poccun 02.08.2013r. Ne 818,



dbenepanpHoro rocymapctBeHHoro crangapra CIIO mo mpodeccun 23.01.08
Cnecapb no pemoumy CmMpOUMENbHbIX MAwiuH, YTBEPKIECHHOIO IPUKA30M
Munoo6pazoBanus Poccun ot 26.04.2010r. Ne 441;

pPEKOMEHJAIMSAMIA 10 OpraHu3alMi  TOJYYCHHS CPEeJaHEero  0O0Iero
oOpa3oBaHUs B IMpejesiax OCBOCHMSI O0O0pa30BaTENIbHBIX MPOTPAMM CPEIAHETO
npodeccruoHanbHOro 00pa3oBaHMsl Ha 0a3e OCHOBHOIO 0OIIEro oOpa3oBaHUS C
ydyeToM TpeOoBaHuM  ¢efepalbHbIX TOCYAAPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJApPTOB M MOJy4YaeMOW CHEUUAIbHOCTH WM Mpodeccurd CpeaHero
npodeccruoHansHOTO OOpa3zoBaHusa (mUchMO J[lemapTameHTa TOCYIapCTBEHHOM
MOJIMTUKH B chepe MoAroToBku padouunx kaapos u 110 MunoOpuayku Poccuu ot
17.03.2015 Ne 06-259),

OPUMEPHOW  MpOTrpaMMbl  y4eOHOW  JUCHMIUIMHBI  «XUMHUS»  JUIA
npoecCHOHaNbHBIX ~ 00pa30BaTENbHBIX  OpPraHu3alui,  PEKOMEHIOBAHHOU
®denepaibHBIM TOCYJIAPCTBEHHBIM aBTOHOMHBIM yupexjeHuem «DenepanbHbiit
UHCTUTYT pa3BuTusi oOpazoBanus» (mamee — DPI'AY «DUPO») B kadectBe
OpUMEPHOM MporpaMMbl JUisl  peajid3allid  OCHOBHOM  mpodeccroHaIbHOM
oOpazoBarensHOM nporpammbl CIIO Ha 0aze OCHOBHOTO 0OIIEro 0Opa3oBaHUs C
MOJIy4eHHEM cpesiHero oOrero odpaszoBanusi, nmpotokoa Ne 3 ot 21 utons 2015r.,

peructpanmonHbid 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 JUCIUIUIMHSI .. ..........
1.2. Mecto y4eOHON TUCHMUIUIMHBI B CTPYKTYpPE OCHOBHOM
npodeccuoHaIbHON 00Pa30BATEIBHON MPOTPAMMBI ....''ueeeneeeneeannnnn..
1.3. Ilmanupyembie pe3yiabTaThl OCBOCHUS YUeOHOW MUCIUTIIUHEI .........

1.4. KonnuecTBo 4acoB Ha OCBOCHHE MTPOrPaMMBbl Y4€OHOM TUCITUTIINHBI .

2. COJIEPXKAHUE YUEBHOM JTUCIHUITIMHBI U TEMATUYECKOE
IIJTAHUPOBAHUE ... e

2.1. O0beM yueOHOM AUCIUTIIIUHBI U BUJIBI Y4eOHOU paboTHI .............
2.2. TemaTu4eckuii 1IaH u coiep )KaHue yUeOHON AUCIUILIUHEI .........
2.3. Coneprxanne MpOPUIBHON COCTABIISIFOIIEH . .vvvvvevneieeeeanieannannns
3. VCJIOBUS PEAJIN3AIIMN YUEBHOU JUCIHIMIUIUHEI ............

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
TUACTIVTITAHDBL .. ..o

5. INTAHUPOBAHUWE YUYEBHBIX 3AHATUH C
NCIIOJIB3OBAHUEM AKTHUBHbBIX 1 MHTEPAKTHBHBIX ®OPM
N METOZAOB ObYUYEHUA
6. IUCT U3MEHEHUI U JOTIOJITHEHUI, BHECEHHBIX

B PAGOYVIO [TPOITPAMMY

10

39

41

45
48

51



1. IACHOPT MIPOT'PAMMBbI YYEBHOU JUCIUILJIMHBI
«Xumus»
1.1. ObJs1acTb NPUMEHEHHUsI MPOrPaMMbl Y4eOHOM U CHUIINHBI

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

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

15.01.05 Ceapwuk (pyuHoU u 4aCmuyHO MeXanu3sUpOBaAHHOU C8APKU (HANIABKU)
15.01.25 Cmanounuk (memannoobpabomka)
15.01.26 Toxapw - yHusepcan
15.01.29 Konmponep cmanounvix u Ciecapivix pabom
23.01.08 Cnecapv no pemornmy cmpoumenbHblx MAUUH
Texanueckoro nmpodus mpodecCHoHaTFHOTO 00pa30BaHUA.

1.2. Mecto y4yeOHoO#M nucuunnnbl B cTpykrype IIIICC3

VYyeOHast JuCUUIUIMHA ABJISETCS JUCLHUIUIMHOW 001eo0pa3oBaTeIbHOrO
y4eOHOr0 IMKJIa B COOTBETCTBUU C mexHuueckum mpoduieM npodhecCuoHaIbHOTO
oOpa3zoBaHUs.

VYuebHasg DUCHUIUIMHA OTHOCUTCSA K mpeameTHo obnactu ®I'OC cpemnero
o011ero o0pa3oBaHUsl €CTECTBEHHBIE HAYKH OOIIEH M3 00s3aTEeNIbHBIX MPEAMETHBIX
oOnacTeil.

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

Peanuzaumss  coxmepkaHuss ~ y4eOHOM — AMCHMIUIMHBL  MpPEANOJaraer
cOOMIOICHHE TPUHLMIA CTPOTOM TMPEEMCTBEHHOCTH IO OTHOIICHHIO K
coJiep KaHMIo Kypca « XMMHUs» Ha CTYIIEHU OCHOBHOI'O 00111er0 00pa3oBaHusl.

B TO xe BpeMs yueOHas AMCIUIUIMHA «XUMUS» Uil TPOPECCUOHATBHBIX
o0pa3oBaTeIbHBIX OpraHU3aIHi 00J1a/1aeT CAMOCTOSITEIbHOCTBIO U LIETbHOCTBIO.

PabGouass mporpamma y4eOHOM  IUCUUILTUHBI  «XUMUS» uMeeT
MEXIPEIMETHYIO CBSI3b C 00I1€00pa30BaTeIbHBIMU YUCOHBIMHA JAUCITUTUTMHAMHU

BCCTO €CTCCTBCHHO-HAYYHOI'O IMKJIA 1 HpO(i)eCCI/IOHaIIBHI)IMI/I AUCHUIIIINHaMH.



N3yyenne y4eOHON AMCUMIUIMHBI « XUMHUSD» 3aBEPIIAETCS MPOMEXKYTOUHOM

arrecranmeri B dopMme ouggepenyuposannoco 3awema B pPaMKaxX OCBOCHHS

[ITTKPC Ha 6a3e ocHOBHOTO 00111eT0 00pa30BaHUAI.

1.3. Ilnanupyembie pe3yJibTaTbl OCBOCHHSI Y4e€0OHO! JUCHUIIJINHBI

[Tnanupyemsble pe3yabTaThl OCBOEHUS YU€OHON NUCIMILINHBIL:
JUYHOCTHBIX:

YyBCTBO TOPJOCTH U YBaXEHUS K MCTOPUUM M JTOCTHXKCHHSIM
OTEYECTBEHHOM XMMHUYECKOM HAyKH; XMMHYECKH IPAMOTHOE MOBEJCHUE B
npo(ecCHOHAIbHON JEATEIbHOCTH M B OBITY MNpu OOpalieHUuu ¢
XUMUYECKMMU BEILIECTBAMM, MaTepUaiaMu U MPOLECCaMU;

TOTOBHOCTh K MPOAOHKEHUI0 00pa30BaHus U MOBBIIIEHUS KBaTU(DUKAIIUU
B u30paHHOM MNpPOPECCHOHAIBHON JAESATENIbBHOCTH U OOBEKTUBHOE
OCO3HAHUE POJIM XUMUYECKUX KOMIIETCHLIUN B 3TOM;

YMEHHUE HCIOIb30BaTh JOCTUKEHUS COBPEMEHHONW XMMHYECKOW HAYKH U
XUMHUYECKUX TEXHOJIOTHI JUIS MOBBILICHHUS COOCTBEHHOI'O
UHTEJUIEKTYaJbHOTO  Pa3BUTHS B  BBIOPAaHHOM  MPOQEeCcCHOHAIBHOU
NeSTENbHOCTH;

MeTaInpeIMeTHBIX:

MCTIOJb30BAaHUE PA3NIMYHBIX BHJOB MO3HABATEIBHON JESATEILHOCTH H
OCHOBHBIX  HHTEJUIEKTyaJIbHBIX  omepanuid  (MOCTAaHOBKH  3ajaud,
GopMyTUpOBaHUs THIIOTE3, aHAN3a U CHHTE3a, CPaBHEHHs, 0000IIeHNS,
CUCTEMAaTH3alllH, BBISABICHUS MPHUYNHHO-CICICTBEHHBIX CBSI3€H, MOMCKa
aHanoros, (OPMYJHPOBAHUS BBIBOJOB) JJIsI PEIICHUS IIOCTABICHHOM
3aJjaud, NPUMEHEHHE OCHOBHBIX METOAOB IMO3HaHMsA (HAOIIOACHUS,
HAYYHOTO DKCIIEPUMEHTA) U W3YYEHUS Pa3IUYHBIX CTOPOH XUMUYECKHX
O0BEKTOB M MPOLIECCOB, ¢ KOTOPHIMU BO3HUKAET HEOOXOAMMOCTBH CTall-
KHUBaThCA B MpodeccroHanbHoil cdepe;

UCTIOJb30BAaHUE PA3NUYHBIX WCTOYHUKOB JUIS TOJTYYCHHS] XUMHYECKOM
UHpOpMAIIMU, YMEHHE OIEHUTh €€ JOCTOBEPHOCTh IS JOCTHKEHUS
XOpOUIUX Pe3yJIbTaTOB B MPodeCCUOHAIBHOU cdepe;

* IpEAMCTHLIX:

c(hOpPMHUPOBAHHOCTh TPEJICTABICHUNA O MECT€ XUMHUU B COBPEMEHHOMU
HAyYHOW KapTHHE MHpPA; MOHUMAaHHWE POJU XUMHUH B (HOPMHPOBAHUU
Kpyrozopa U (QyHKIHOHATHHOW TPAMOTHOCTH YEJIOBEKAa ISl PEIICHUS
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MPaKTUYECKUX 3a]1a4;

BJIAJICHUEC OCHOBOIIOJIATAOIIMMH XUMUYCCKUMH TOHATHSAMHU, TCOPHUSIMHU,
3aKOHAMHU ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOC IOJb30BAHUE XHMHYCCKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

BJIaJICHHE OCHOBHBIMU METOJIaMU HAYYHOTO MMO3HAHMS, UCIIOJIb3yEMbIMU B
XUMUU: HaAOMIOJICHUEM, OMNHCAaHUEM, W3MEPEHUEM, OSKCIEPUMEHTOM;
yMeHue 00pabaThiBaTh, OOBSCHATH PE3yJbTaThl MPOBEJAECHHBIX OMBITOB H
JieNaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTh TPUMEHSTH METOIbI
MO3HAHUS TIPU PENICHUH MPAKTUYECKUX 3a1ad; CcHopMUPOBAHHOCTH
YMEHUS JaBaTh KOJWYECTBEHHBIC OIEHKH W TPOU3BOJUTH PACUETHI TIO

XUMHUYECKUM (hOpMyJiaM U ypPaBHEHUSIM;

- BJIAACHHUC IIpaBHJIaMU TCXHUKHU 0e301acCHOCTH IIpu HCIIOJIb30BAHNUN

XUMHUYECCKUX BEIICCTB,;
- c(hOpMUPOBAHHOCTH

COOCTBEHHOW  ITO3UIAH

II0 OTHOHIICHHUIO K

XUMHUYECKON HHPOPMAIINH, TTOTYyIaeMOU U3 pa3HBIX UCTOUYHUKOB.

OcBocHue COACPIKaHUA yqe6H0ﬁ JUCITHUITIINHBI «XuMHSD» 00ecIeYnBacT

dbopMHpOBaHWE U PA3BUTHE YHUBEPCAIbHBIX YUYEOHBIX IEUCTBUM B KOHTEKCTE

IPEEMCTBEHHOCTH (POPMUPOBAHUS OOIIUX KOMIIETEHITUH.

Bubl yHuBepcadbHBIX Y4eOHbIX

OO0mue KOMIeTeHIIUH

nencTBU (B coorBercTBUM ¢ PI'OC CIIO no
npodeccun)
JIn4HOCTHBIE OK 1. [lorumaTh CyIHOCTh U COIIMAIbHYIO
3HAYUMOCTD O eil mpodeccuu, MPOsBIATH K
00€CIeunBalOT  IIEHHOCTHO-CMBICIOBYIO . T DYZYIUCH TP ¢ > 1P
HEel yCTOWYUBBIN UHTEPEC.
OpPHUEHTAINIO O0YYAIOIIUXCS U OPUEHTAIIHUIO B
COUMAIBHBIX  POMAX M MOHIIMYHOCTHBIX | (ype o Opranu3oBbIBaTH COOCTBEHHYIO
OTHOIIICHUSAX
NEeSTeNILHOCTD, UCXOS U3 IIeJIU U CIIOCOOO0B €¢
JOCTUKEHHUSI, ONIPEICIICHHBIX PYKOBOJAUTEIIEM.
PeryasitTuBHbie OK 3. AHanu3upoBaTh paboUuyr0 CUTYaIHIo,

1esieroaranye, IaHuPOBaHUE,
NPOTHO3MPOBAHUE, KOHTPOIb (KOPPEKITHUS),
CaMOPETYJISIIHS, OLIEHKa ( 00eCTIeUrBAIOT
OpraHU3aIMI0 00YYAIOIUMHUCS CBOCH
y4eOHON JesTeNbHOCTH)

OCYIIIECTBJISATh TEKYIIUHA U UTOTOBBIA KOHTPOJIb,
OIICHKY U KOPPEKIINIO0 COOCTBEHHOM
JeSITeIbHOCTH, HECTH OTBETCTBEHHOCTH 32
Pe3yNIbTaThl CBOEH pabOTHI.

ITo3HaBaTeIbHBIE
o0ecreunBaroT HCCIIEIOBATENBCKYIO
KOMIETEHTHOCTh. YMEHHE paboTatb C

OK 4. Ocy1miecTBiATh TOUCK HHPOPMALIUH,
HeoOXoauMon 117151 3 (HEKTUBHOTO BHITIOJTHEHHS
npodecCHOHATIBHBIX 3a/1au.




uHpOpMaLuen OK 5. Ucnonb3oBaTh HHPOPMALMOHHO-
KOMMYHHUKAI[MOHHBIE TEXHOJIOTUHU B
poheCCUOHATILHOM 1EATEIbHOCTH.

KomMMyHuKkaTuBHbIE OK 6. PaGorats B komaH/e, 3PheKTHBHO

o0ecrneyrBaoT COLUAIBHYI0 KOMIIETEHTHOCTh
U ydeT MO3ULUU JPYruX IJIIOACH, YMEHHE
CIIylIaTh U BCTyNaTh B AMAJIOT, y4aCTBOBATH B
KOJUIEKTUBHOM  OOCYXJIEHMH  TIpoOieM,
B3aMMOJCHCTBOBATh U  COTPYJHHUYATH CO
CBEPCTHUKAMM U B3pOCIIBIMU

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

OK 7. UcnioyHATh BOMHCKYIO 003aHHOCTh, B TOM
YHClie C IPUMEHEHUEM MOTYYEHHbIX
poeCCUOHATILHBIX 3HaHUH (1151 FOHOLIEH)

1.4. Kostu4yecTBO 4aCcOB HA 0CBOEHME NMPOrPAMMBbI Y4eOHOH TUCHMILTUHBI

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

- o0s13aTenpHas ayAUTOpHAs yueOHas Harpy3ka oOy4aronierocs 114 4acos;

- caMocCTosITeNbHAsE paboTa oOyyaroierocs: 57 yaca.

2. COJIEP)KAHUE YYEBHOU JUCIATLIMHBI 1




TEMATHYECKOE IINTAHUPOBAHUE

2.1. O0bem yueOHOH AUCHUIIIMHBI U BU/bI Y4eOHOH padoThI

Bua yueOHOM padoThI O0bem yacoB

MakcumaJibHasi ydeOHasi HArpy3Ka (Bcero) 171
O0si3aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 114
B TOM YHCIJIE:

71a00paTOPHBIC 3aHATHS 20

IIPAKTUYECKUE 3aHATUS 16

KOHTPOJbHBIE padOThI 1

WNHnuBuayalibHbIN NPOEKT (eciu npedycmompero) -
CamocrosiTesibHast padoTa o0y4yarouierocs (Bcero) 57
CocrasJiieHHe EN0YEK MPeBpallleHUI 9
Pabora ¢ yueOHMKOM 22
Iloozomoeka 11
-coobwenull, pegepamos, 00KIA008; 4
-cocmasieHue maobauy 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 oOeoOpazoBaTeaIbHON YUeOHOM TUCIUTIITUHBI « X UMUSD)
OCYUIECTBIISIETCS YACTUUHBIM TIepepaciipe/iefieHneM y4eOHbIX 4acoB U 0TOOpOM
JTUIAKTUYECKUX €IMHUII B 3aBUCUMOCTH OT B&XKHOCTH TEM TI0 PO EeCcCusim
15.01.05 Ceapwux (pyuHou u 4acmuyHo Mexanusupo8aHHoU C8apKu (Han1asKu)
15.01.25 Cmanounux (Mmemanioobpabomra)

15.01.26 Toxapw - yHueepcan

15.01.29 Konmponep cmanouHblX U CIeCapHbix pabom

23.01.08 Cnecapb no pemonmy cmpoumenbHblx MauuH




2.2. TemaTu4ecKuii JIaH M coiep:KaHMe Y4eOHOM TUCHMILIJIMHBI

HanmenoBanue Copepxanue yueOHOro Matepuana, 1abopaTopHbie U XapakTepucTuKa OCHOBHBIX BUJIOB yueOHOll | O0bem YpoBeHb
pa3aesoB U TeM MpaKTU9YEeCKHe padOThI, CAMOCTOSITENIbHAs paboTa JIeSITEIbBHOCTH CTY/IE€HTOB 4acoB OCBOEHUS
00yJaronmxcst
BBenenue 1 1
Pazoen 1. Obwan u 54
Heopzanuueckan
xXumusn
Tema 1.1. OcHoBHbIE OcHoBHble mTOHATUS XuMHHU. BemectBo. ATom. | DopMyaupoBaHUE 3aKOHOB COXPaHEHUS 4 2

MNOHATHUA U 3AKOHBI

Monekyna. XUMHUYECKHMH  3JIEMEHT.  AJUIOTPOMMSL.
[Ipocteie m cnoxHble BemecTBa. KadecTBEHHBIM U
KOJINYECTBEHHBI COCTaB BEUIECTB. XUMHUYECKUE 3HAKU
u popmynsl. OTHOCUTENbHBIE AaTOMHASI U MOJIEKYJISIpHAs
Maccel. KoanmuecTBo BemecTsa.

OcHOBHBIE 3aKOHbI XUMHH. CTexuomeTpusi. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. 3aKOH ITOCTOSTHCTBA
COCTaBa BEILIECTB MOJEKYISIPHOU CTPYKTYpbl. 3aKOH
ABOraapo u CII€ICTBUS U3 HETO.

PacuerHble 3amaum Ha HaXO0XACHHE OTHOCHUTEIBHOMN
MOJIEKYJISIPHOM MAaccChl, OIPEAEICHHE MACCOBOW JOJIU
XUMUYECKUX 3JIEMEHTOB B CJI0)KHOM BEILIECTBE.
JlemoHCcTpanumn

Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.

Mopenu MoOJIEKyJ TPOCTBIX U CIIOXHBIX BELIECTB
(mapocrepkHeBbie 1 CTioapTa — bpurne6a).

Konnekuus npocTsIx U CII0KHBIX BELIECTB.

Hexotopsie BemecTBa KOJIMYECTBOM 1 MOJIb.

Moens MOJISIpPHOTO 00beMa ra3oB.

Annorponust pochopa, Kuciaoposa, 0IoBa.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle

MAacChI BEIIESCTB M IIOCTOSHCTBA COCTaBa
BEIIECTB.
YcraHoBKa NPUYHMHHO-CJIEACTBEHHOW CBA3U
MEXy COAEP>KaHUEM 3THX 3aKOHOB U
HaIlMCaHUEeM XUMHUYECKHX (opmys u
ypaBHEHUH.
OTtpakeHre XUMUYECKHUX MTPOLIECCOB C
MOMOINIBI0 YPABHEHU XUMUYECKUX PEAKIIUN
YcTraHoBKa 3aBUCUMOCTH MEXIY
KaueCTBEHHOM M KOJIMUECTBEHHOMN
CTOpPOHAMHU XUMHYECKUX O0OBEKTOB U
IPOLIECCOB.
Pemenue pacyeTHbIX 3a/1a4 110 XUMUYECKUM
(dhopMysiaM U ypaBHEHUSIM
OOBbsicHEHNE XUMUYECKHX SIBJIEHUH,
MIPOUCXOJSIINX B IPUPOJIE, OBITY U HA
IIPOU3BOJCTBE.
OrnpezenieHre BO3MOKHOCTEH MPOTEKaHUS
XMMHUYECKHUX MPEBPALLCHUIN B PA3IMUYHbBIX
YCIOBUSX.
Co0roicHIE TTPABUIT SKOJIOTHUSCKHI
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emMeHmpl CO0epHCAnuA. AIOTPOITHBIC MOTUPHUKAIIUN
yraepoaa (anmmas, rtpadur), KuciIopoaa (KUCIOPO,
030H), ojoBa (cepoe u Oenoe osioBo). IloHsiTHE O
XHMHUYECKOH

TCXHOJIOTHH, OMOTEXHOJIOTHHI u

HaAHOTCXHOJIOTHH.

JlaGopaTopHbie pabOThI
[IpakTrueckas pabora
1 PacueTsl 1o XUMH4eckuM (opMysaM U ypaBHEHUSIM
KonTponbHbie paboThl
CamocrosTenbHble paboThI

IPaMOTHOTO TIOBEJICHUS B OKPYKAIOIICH
cpexne.
OL[GHKa BIIMAHUA XUMHUYECCKOT'O
3arpsI3HEHUS OKPYIKAOIIEH Cpe/Ibl Ha
OpraHu3M 4YCJIOBCKA U APYTHUC KUBLIC
OpPraHu3MBbl.
Cobmrogenue npaBui 0€30MacCHOTO
00pamieHus: C TOPIOYUMHU B TOKCHYHBIMHU
BEIIECTBAMH, J1a00paTOPHBIM
obopynoBanueMm. [TonroroBka pacTBopoB
3aJJaHHOW KOHIEHTpALMHU B OBITY U Ha Mpo-
U3BOJICTBE.
Kputndeckast o1lieHKa JOCTOBEPHOCTH
XUMHUYECKON HH(OpMAIH, TIOCTYIAIOIICH U3
pa3HBIX HCTOYHHKOB

Tema 1.2.
Iepuoauyeckuii
3akoH u Ilepuoau-

[Tepuonuueckuii 3akon .M. MenneneeBa. OTKpbITHE
.. MenzeneeBsiM IIepnonnueckoro

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

3aKOHa.

YcTaHOBKa 3BOJTIOLMOHHON CYIIHOCTH
MEH/IEJICEBCKOU U COBPEMEHHOMN
(OopMyIMPOBOK NEPUOTUUECKOr0 3aKoHa [.

B —
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yecKas cucreMa
XHUMHYECKHX

iementoB . MW
MenaeyeeBa "

CTPpOCHHE aTOMA

Meneneesa.

[lepronnyeckast Tabnua XUMUYECKUX IIEMEHTOB —
rpaduueckoe OTOOpaKeHHE IMEePHOIMYECKOTO 3aKOHA.
CtpyKkTypa NepruoInIecKOr TabIUIIbI: IEPUOIBI (MaJIbie
u OospIIne), TPy (TJIaBHAS U TTOOOYHAs).

Cmpoenue amoma u Ilepuoduueckuii 3aKon
JI.H.Menoeneeea. Atom — cnoxkHas dvactuma. Supo
(IpOTOHBI ¥ HEUTPOHBI) W DJIEKTPOHHAS O0O00JIOUKA.
N3otonel. CtpoeHHE SIEKTPOHHBIX OOO0JIOYEK aTOMOB
AJIEMEHTOB MaJbIX MepuooB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 00OJIOUEK AaTOMOB 3JIEMEHTOB OOJBIINX
nepuoioB  (MepexoaHbIX djemMeHToB). IloHsTHe 00
opbutamsix. s-, p- u d-opburamu. DIEKTPOHHBIC
KOH(UTYpaIMi aTOMOB XMMHYECKHUX 3JIEMEHTOB.

CoBpemennas  ¢dopmynupoBka [lepuoguueckoro
3akoHa. 3HaueHue Ilepuoguueckoro 3akoHa W
[leprognueckoit CcHUCTEMBI XHMHUYECKHX DIEMEHTOB
AWM. .MengeneeBa st pa3BUTHs HAayKd M MOHUMaHUs
XUMHUYECKON KapTUHBI MHpA.

JeMoHncTpanuu

Paznuunble  ¢opmbl  [lepuonuueckoil  cucrembl
xUMu4eckux anemenToB JI.M.Meneneena.

JluHamuueckue  TaOMuIbl  JJiE  MOJEIHUPOBAHUS
[Teproanueckoil CUCTEMBI.

DNeKTpU3alys TeNl U UX B3aUMOJICHCTBHE.
Ilpogpunvrsvie u npogheccuonanvno 3nauumole
J/1eMenmol cooeprrcanus. PannoakTuBHOCTD.
Hcnonp3oBaHue paguoakTUBHBIX U30TOIOB B
TEXHUUYECKUX LIeNAX. PEHTTeHOBCKOE N3ITyUeHUE U €ro
HCIOJIb30BaHUE B TEXHUKE U MEIULIMHE.

N. MenneneeBa. O0bsicHeHHE (HPU3HUECKOTO
CMBICJIa CHMBOJIMKH MIEPUOANIECKOM
TaOJIMIIBI XUMUYCCKUX dJIeMeHTOB J]. 1.
MenneneeBa (HOMEpOB AJI€MEHTa, IEPUOA,
TPYIIIbI) U YCTAHOBKA MPUYUHHO-
CJICZICTBEHHOM CBSI3M MEXK]Ty CTPOECHUEM
aToMa M 3aKOHOMEPHOCTSAMH U3MEHEHUS
CBOMCTB 3JIEMEHTOB M 00OpPa30BaHHBIX HMH
BEIIIECTB B MEPUOaX U TPYyIIIIax.
XapakTepuCTUKa 3JIEMEHTOB MaJIbIX U
OOJIBIITUX TEPUOIOB 10 UX MOJOKECHUIO B
[Tepuonuueckoii cucreme /1. U.
Menneneena Vcnonp3oBanue B yueOHOU 1
npodecCUOHANILHON ACSATEIIBHOCTH
XUMHYECKHUX TEPMUHOB M CUMBOJIUKH.
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MonenupoBaHue Kak METOJ IPOTHO3UPOBAHHUS
CUTYaIlMH Ha [IPOU3BOJICTBE

Ilpakmuueckan paboma
1 CocraBienne 3JeKTPOHHbIX ¢opMya wu
rpaguyecKux cxem, 3al0JTHEHHE UX JJIEKTPOHAMU

JlabopaTtopHnas pabota

Koumponvnas paooma

CamocrositenbHast pabota. [TogroroBka KpoccBOp0B 10
TeMe «CTpOCHHUE BEIIECTBA»
Pabora ¢ yueOHUKOM

Hcnonp30BaHne KOMITBIOTEPHBIX TEXHOJIOTUI
U1 00pabOTKHU U Mepesadyn XuMHUIECKOH
nHpOPMAIINHY U €€ TIPEICTABICHUS B pa3-
JUYHBIX (hopMax

Tema 1.3. Crpoenue
BellecTBa

WNonnass  xumumyeckas  cBs3b.  KaTtwoHel, HX
oOpa3oBaHME€ M3 aTOMOB B pe3ylbTaTe Ipoliecca
OKHCIIeHUSl. AHHOHBI, WX OOpa3oBaHHWE U3 aTOMOB B
pe3ysbTaTe Ipolecca BOCCTaHOBJIEHMs. VoHHas cBs3b
KaK CBs3b MEXIy KaTHOHAMHU M aHHOHAMM 32 CYET
AIIEKTPOCTAaTUYECKOTO mpuTshkeHus. Knaccupukanus
MOHOB: TI0 COCTaBy, 3HAKy 3aps/a, HATMYMIO TUAPATHON
0o0onouku. VOHHBIE  KPHUCTAIIMUYECKUE  PEIIETKH.
CBolicTBa BEIIECTB C MOHHBIM THUIIOM KPUCTAJNIMYECKON
PEIIETKH.

KoBanentHass  xumuyeckas  CBs3b.  MexaHU3M
oOpa3oBaHMsI KOBaJIEHTHOM CBsA3M (OOMEHHBIM U
JIOHOPHO-AKIENITOPHBIN). DNEeKTPOOTPUIIATETHHOCTD.
KoBanentHele nmonspHas M HENOJSpHas  CBS3H.
KpaTtHOCTP KOBaEHTHON CBA3U. MOneKylIspHble U
aTOMHBIE  KpUCTaJUInyeckue  pemeTkd. CBoKMCTBa
BELIECTB C MOJIEKYJISIPHBIMM M aTOMHBIMH KPHUCTAJUIH-
YECKUMH PELIECTKAMH.

YMeHue 1aBatb ONnpeacieHue u
OIIEpUPOBATH CIEAYIOINMU XUMHUECKUMU
HNOHATHUSAMH: BEILIECTBO, XMMHUYECKUI
JJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE
aTOMHAasl U MOJIEKYJIIpHAsl Macchl, HOH,
AJUIOTPOIINs, U30TOIBI, XUMUYECKas CBS3b,
ANEKTPOOTPHULIATEIBHOCTD, BAJIECHTHOCTD,
CTEIIEHb OKUCIIEHUS, MOJIb, MOJISIPHAs
Macca, MOJISIpHBIA 00beM Ta3000pa3HbIX
BEILECTB, BEIIECTBA MOJIEKYJSIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHMsSI Y CTAHOBKA
3aBUCHUMOCTH CBOWCTB XUMHUYECKUX
BEIIECTB OT CTPOSHHSI aTOMOB 00pa3yrOIInX
HX XUMUYECKHUX AJIEMEHTOB.
XapakTepucTrKa BaXXHEHIINX THUIIOB
XMMHMYECKHX CBS3€H U OTHOCUTEIBLHOCTU
3TOM THUIIOJIOTHH.

OOBbsicHEeHHE 3aBUCUMOCTH CBOWCTB

13




Mertammueckas CBSI3b. Mertannuueckas
KpUCTaJUTHYeCKas perieTka u MeTaImdecKas
XUMHYeCKas CBI3b. OM3NUECKHUE CBOMCTBA METAJIOB.

ArperaTtHble COCTOSHHSI BEIIECTB W BOJOPOJHAs
CBA3b. TBepiaoe, XUAKOE M Tra3000pa3HOE COCTOSHUS
BemiecTB. [lepexon BemiecTBa M3 OJHOTO arperaTHOTO
COCTOSIHUA B Apyroe. BogopoiHas CBsI3b.

Yuctele BemectBa U cMmecu. IloHAaTHe 0 cMecHu
BemiecTB. ['oMorenHbie u rereporeHHsie cmecu. Coctas
cMeceli: o0ObeMHas M MaccoBas IOJHM KOMIIOHEHTOB
CMECH, MaccoBast 107151 PUMECEH.

Hucnepcubie cucteMbl. [loHaTHE O AMCHEPCHOM
cucteme. JlucnepcrHas ¢daza ¥ AUCIEPCHOHHAS Cpena.
Knaccudukanus mgucnepcHslx cuctem. IloHsTHE O
KOJIJIOUIHBIX CHCTEMAaX.

JeMoncTpauuu
Mogens  KpUCTAJUIMYECKOW  pPELIeTKH  XJIopHza
HaTpUsl.

OOpasupl MUHEpPAJOB C HMOHHOW KpPUCTAILTUYECKOU
PELIETKOM: KaJIbLIUTA, TAJIUTA.

Mopenu KpUCTANIMUECKUX PEIIETOK «CYXOro JIbAa»
(wnum fiona), anmasa, rpadura (WM KBapIa).

[Tpubopk! HA KUAKUX KPUCTAIITAX.

OOpa3iupl  pa3iWyHBIX  JAUCHEPCHBIX  CHCTEM:
OMYJIbCHUM, CYCIIEH3UM, a3PO30JIEH, TeIIeH U 30JIEH.

Koarysmms.

Cunepesuc.

Oddext Tunpans.

Ilpojpunvnvie u npogheccuonanvno 3nauumvie
anemenmol  cooepicanus. 110JApHOCTH  CBSI3U U

BEILIECTB OT UX COCTaBa U CTPOCHHUS
KPUCTAJUIMYECKUX PEIICTOK.
Hcnonb3oBanue B yueOHON U
PO eCCUOHATBHON NeATETHHOCTH
XUMUYECKUX TEPMUHOB ¥ CUMBOJIUKH.

OTtpakeHre XUMHUYECKHUX MTPOLECCOB C

MOMOUIBI0 YPABHEHU XUMUYECKUX PEAKINN

Hcnonb3oBaHnEe KOMIBIOTEPHBIX TEXHOJIOTUM

JU1s1 00pabOTKM U Mepeaun XUMUYECKON
uHbOpMaIUH U €€ MIPEJICTaBICHUS B pa3-
JUYHBIX (hopMax
YcTaHoBKa 3aBUCUMOCTH MEXTY
KaueCTBEHHOW U KOJIMYECTBEHHOMN
CTOPOHAMHU XMMHUYECKUX OOBEKTOB U
IPOIIECCOB.
Pemenne pacdyeTHbIX 33724 [0 XUMUYECKIM
(dhopMysiaM U ypaBHEHUSIM
OObsicHeHNEe XUMUYECKUX SBIICHUH,
MPOUCXOMSIINX B PUPOE, OBITY U Ha
MIPOU3BO/ICTBE.
Omnpenenenre BOZMOXKHOCTEH MPOTEKaHUS
XUMHUYECKHUX TPEBPAIICHUI B PA3IMYHBIX
YCIIOBUSIX.
CobroeHre mpaBmil SKOJIOTUUECKH
IPaMOTHOTO TIOBEJICHUS B OKPYXKAIOIICH
cpene.
OreHKa BAMSIHHASI XUMUYIECKOTO
3arpsI3HEHUS OKPYIKAOIIEH Cpe/Ibl Ha
OpTaHM3M YEeJIOBEKA U IPYTHE KUBBIC
OpTaHHU3MBI.
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noJsipHocTh  MoJeKynbl.  Konnmencauumsi. TekydecTs.
Bosroska. Kpucrannmzanus. CyOmmmarust u
necyonumanus. AHOManUU (PU3HYECKUX CBOWCTB BOIBI.
Kunkue kprcramibsl. MUHEpanbl U TOPHBIE TOPOBI KAK
IIPUPOJIHBIE CMECU. DMYJBCUU M CYCIEH3MH. 307 (B
TOM uucie adposonn) u reiu. Koarymsmus. Cunepesuc.

IToaroroBka pacTBOpOB 3aJaHHOU

KOHLEHTpALlMU B OBITY U Ha POU3BOJICTBE.

Ilpaxmuueckas paboma

JlaboparopHast paboTa
Koumponvnasn paooma

CamocrosiTenbHas paboTa

Tema 1.4. Boaa.
PacTBOpbI.
DJIeKTPOJTUTHYECKAS
AUCCOLMALMS

Boma.  PactBopel.  PactBopenme. Boma  kak
pactBopurelb. PactBopumocTh BelecTB. HachiieHHsie,
HEHACHIIIICHHBIE, MepPECHIECHHbIC pacTBOPBI.
3aBUCUMOCTb PAaCTBOPUMOCTH Ta30B, KUJIKOCTEH U
TBEPABIX BEIIECTB OT PA3IUYHBIX (PaKTOPOB.

MaccoBas 105151 paCTBOPEHHOT'O BEIIECTBA.

DIEKTpOIUTHYECKAsT TUCCOIUAUs. DIEKTPOIUTHL U
HESJICKTPOUTHI.  DJIEKTPOJIMTHYECKAS  JTHUCCOLMAIIMS.
MexaHu3Mbl ANEKTPOJIUTUYECKOW JHUCCOLMAUMU IS
BEILIECTB C PA3JIMYHBIMM TUIIAMHU XUMHUYECKOU CBS3U.
['uppaTtupoBaHHble ¥ HETUAPATHUPOBAHHBIE  HOHBI.
CreneHp 3JEKTPOJUTHYECKON Auccounanuu. CuiibHbIE
1 crnadbie 3eKTpoauThl. OCHOBHBIC TIOJIOKEHUSI TEOPUU
ANEKTPOTUTUUECKON JIICCOIUAIIH, Kucnors,
OCHOBAHMS M COJIU KaK 3JIEKTPOJIUTHI.

JeMoncTpanuu
PactBOopuMOCTH BelecTB B BOJIE.
Cobupanue ra3oB METOJIOM BBITECHEHHS BOJBI.

YMeHue 1aBath OnpeaesieHue u
ONEPUPOBATH CIEAYIOIUMHA XUMUYECKUMU
MNOHATUSIMU: PACTBOPBI, JIEKTPOJIUT U
HEAJIEK-TPOJIUT, dJEKTPOIUTUYECKAS
JUCCOLMAIIS, OKUCIIUTEIb U BOCCTa-
HOBUTEJb, OKHCIIEHUE U BOCCTAaHOBJICHUE,
TEIUI0BOH 3(pPeKT peakuuu, CKOPOCTh
XUMUYECKON peaklnu, KaTaaus,
XuMuyeckoe paBHoBecue, DopmynupoBka
OCHOBHBIX IOJIO)KEHUI TEOPUU
3IEKTPOIUTUYECKON JTUCCOLIHAIIIHN 1
XapaKTEPUCTHKA B CBETE 3TOM TEOPUU
CBOMCTB OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEAUHEHHUN.
Hcnonp3oBanue B yueOHON U
podecCHOHABEHOM I TEIIEHOCTH
XUMUYECKUX TEPMUHOB M CHMBOJIMKH.
OTpakeHre XUMUYECKHUX MPOIIECCOB C
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PactBopeHue B BOJE CEpPHOM KHCIOTBI U COJEH
aMMOHUS.

OO0pa3ibl KPUCTAIOTUPATOB.

H3roroBieHne runcoBom MOBSI3KU.

HcnpiTanue pacTBOPOB AJIEKTPOJIUTOB U
HERJIEKTPOJIUTOB Ha MPEIMET AUCCOLMALINN.
3aBUCUMOCTh CTENEHU ANEKTPOJIUTUYECKON
JUCCOLMAIIMU  YKCYCHOM KHCIOTBI OT pa30aBieHUs
pacTBopa.

JIBrKE€HUE OKpAILIEHHBIX HOHOB B 3JEKTPUYECKOM
ToJe.

[IpuroroBneHue KeCTKOW BOABI M YCTPAHEHHE €€
KECTKOCTH.

HNonursl.

O6pasubl MHHEpaIbHBIX BOJ pa3InyHOrO
Ha3HAYCHMUS.

Ilpogunvnuvie u npogheccuonanvno 3nauumovle
anemenmul cooeprycanuna. PactBopeHne Kak (U3MKO-
XuMHYeckud mporecc. TemnoBble 3PdexTsl  Tpu
pactBopenun. Kpucramnoruapartel. Pemienue 3anau Ha
MaccoByI0 [IOJIF0 pacTBOpeHHoro BemecrBa. [lpu-
MEHEHHUE BOJbl B TEXHUUYECKUX LEsIX. JKECTKOCTh BOJbI
U CIIOCOOBI ee ycTpaHeHus. MuHepaibHbIe BOJIBI.

IIOMOILBIO YPAaBHEHUM XUMUUECKUX PEaAKIUI
[IpoBeneHue caMoCTOATEIHLHOIO TOUCKA
XMUMHYECKOH nH(OpMaIu ¢
WCIIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB
(HAy4YHO-TIOMYJISIPHBIX U3JJAHUH,
KOMITHIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Wurepuera). Mcnonb3oBanue
KOMITHIOTEPHBIX TEXHOJIOTUI JTsl 00paboTKH
Y TIepeIaun XUMUIECKON HH(GOpMAIH U €€
NPEJCTaBICHUS B Pa3INUHbIX (hopMax
VYcraHOBKa 3aBUCUMOCTH MEXKIY
KaueCTBEHHOW U KOJIMYECTBEHHOM
CTOPOHAMHU XUMHUYECKUX OOBEKTOB U
MPOIIECCOB.
OOBsicHEHNE XUMUYECKHX SIBJIEHUH,
MIPOUCXOJSAIINX B IPUPOJIE, OBITY U Ha
IPOU3BOJICTBE.
OrnpezenieHre BO3MOKHOCTEN MTPOTEKaHUS
XUMHUYECKUX MPEBPAIICHUI B Pa3IMUHBIX
YCIIOBHSIX.
CobmroieHne mpaBuil SKOJIOTHYECKH
rPaMOTHOTO MTOBEJCHUS B OKPY KaroIIeit
cpene.
OrieHKa BIMSTHUS XUMHUYECKOTO
3arpsi3HEHUS] OKPY KaloIlel cpeibl Ha
OpraHU3M YEJIOBEKA U JPYTHE )KUBBIC
OpraHU3MBI.
Cobnrogenue npaBui 0€30MacCHOTO
oOpartieHusi C TOPIOYUMHU U TOKCUIHBIMHU
BEIECTBAMHU, JJaOOPATOPHBIM
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obopynosanuem. [ToaroroBka pacTBopoB
3aJaHHOM KOHIIEHTpaluu B 6LITy 1 Ha IIpo-
U3BOJICTBE.
Kpurnueckas oneHka 10CTOBEPHOCTH
XUMUYECKOH HH(OpMAIH, TOCTyAIOMEH 13
Pa3HBIX KCTOYHUKOB

JlaGoparophas pabota 2
1 (Peakuus nonHoro oOMeHa) 1
2 (McnplTaHue pacTBOPOB UHAUKATOPOM) 1
[TpakTideckas pabota 2
1 CocraBieHue ypaBHEHUN peaKkUil B MOJIEKYJIIpPHON 1
MOHHOM (hopme 1
2 Peuenue 3a1a4 Ha HaXOXKIEHUE MAaCCOBOM JIOJIU
BELIECTBA
CamocrosarenbHas pabota. [lonroroska pedeparos, Hcnonb3oBaHne KOMIIBIOTEPHBIX TEXHOJIOTUI 3
scce. CocraBienue (GopmyI KHCIOT, COJiel M OCHOBaHMM | 1711 00paOOTKH U Mepeiadll XUMUIEeCKON 3
nH(pOpMAIIMHU U €€ TIPEICTaBICHUS B pa3-
anuHbIX popmax Kputnueckas omnieHka
JIOCTOBEPHOCTH XMMUYECKON MH(OpMAIIH,
MOCTYTAIOUIEH U3 Pa3HbIX HCTOYHUKOB
[IpoBenenue caMoCTOATEIBLHOIO ITOMCKA
XMUMUYECKOH HH(popMaIu ¢
UCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOUHUKOB
(HayYHO-TIOMYJISIPHBIX U3JaHHM,
KOMIIBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB
Hurepuera).
Tema 1.5. Kucmotst w ux  cBoiictBa. Kucnorer kak | Hcmonbs3oBaHue B yueOHOU U 7
Kaaccuduxanus ANIEKTPOJIUTHI, MX KIacCHU(UKalMsi MO pa3iauyHbIM | MpOo(decCHOHATBHON AeATeIbHOCTH
HEOpPraHu4eCcKUux npu3HakaM. XHMHYECKHE CBOWCTBAa KHCJIOT B CBETE | XHMHUYECKHUX TEPMUHOB M CUMBOJIHMKH.
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coeINHEeHH
CBOJCTBa

H

HX

Teopun AIIEKTPOJIUTHYECKON JUCCOLIMAIIH.
Oco0eHHOCTH  B3aUMOJICHCTBUSL  KOHLIEHTPUPOBAHHOMN
CEpHOM W a30THOM KHCIOT ¢ Merauiamu. OCHOBHbIE
CIOCOOBI TOTYYEHHUS KUCITOTHI.

OcHoBanus W wux cBoiictBa. (OCHOBaHMS Kak
ANIEKTPOJIUTHL, WX KIacCUpUKalUsi MO pa3IUdHbIM
IIpU3HaKaM. XMMHUYECKHE CBOMCTBA OCHOBAaHUU B CBETE
TEOPHUU DJICKTPOJIUTUUECKON Tucconranuu. Paszmoxenue
HEpAacCTBOPUMBIX B BojAe oOcHoBaHW. (OCHOBHBIE
CHOCOOBI MOJTYYEHHS] OCHOBAHHIA.

Comu u ux cpoiicrBa. Conu kak 371eKTpoauTsl. Conun
CpeHHE, KHUCIIbIE U OCHOBHbIE. XMMHUYECKHE CBOMCTBA
CoJieii B CBET€  TEOPUU  DBJIEKTPOJIUTUYECKOMN
nuccouuanuu. CrocoObl MOTy4YEHHs COJEH.

I'maponus coneil.

Oxcunpl um ux cBoictBa. Coneobpasyoomme U
HecoJieoOpa3yomue okcuasl. OcHOBHBIE, aM(OTEpHBIE
Y KUCJIOTHBIE OKCUBI. 3aBUCUMOCTbH XapakTepa OKCuIa
OT CTENEHU OKHUCIEHUS OOpasylollero ero MeTasia.
XUMHYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuoB.
JeMoncTpauuu

B3anMozaeincTeue a3oTHOM M KOHUEHTPUPOBAHHOU
CEPHOM KUCIIOT C METaJlJIaMHU.

Tl'openne dochopa u pacTBOpeHHE MPOTYKTa TOPCHHUS
B BOJIE.

[Tomyuenue u cBoiicTBa aM(pOTEpHOTO TUAPOKCHAA.

HeobpaTtumplii THApOIN3 KapOuIa KaabIIHs.

OO6patuMBblii THAPOIU3 COJICH PA3TUYHOTO THIIA.

Ilpojpunvnvie u npogheccuonanvno 3nauumvie
anemenmol  cooepiycanun. llpaBwia pa30aBiIeHHS

YcTraHoBKa 3aBUCUMOCTH MEXIY
KAQ4E€CTBEHHOW M KOJIMYECTBEHHOU
CTOPOHAMHU XUMHUYECKUX OOHEKTOB U
MIPOLIECCOB.
Pemienue pacdeTHbIX 3a71a4 IO XUMUYECKUM
dbopmynaM U ypaBHEHUSIM
OObsicHEeHHE XUMUYECKUX SIBJICHUM,
MIPOUCXOSAIINX B IPUPOJE, ObITY U Ha
MIPOU3BOICTBE.
Onpenenenre BO3MOKHOCTEW MPOTEKAHUS
XUMUYECKUX TTPEBPAIICHUHN B Pa3IMUHbIX
YCIIOBHSIX.
CobmroieHne npaBuil 3KOJIOTMYECKH
rPAMOTHOTO MTOBEJEHUS B OKpYKaroLIei
cpene.
OueHka BIMSHUS XUMUYECKOTO
3arpsi3HEHUs] OKPY’KaroIIen cpeibl Ha
OpraHu3M Y€JIOBEKA U JPYTHUE KUBBIC
OpraHU3MBbl.
Cobmoienne mpaBui 6€30MacHOro
oOparlieHus: C TOPIOYUMHU ¥ TOKCUIHBIMU
BEIIECTBAMH, JJA0OPATOPHBIM
obopynoBanuem. [loaroroBka pacTBOpoB
3aJIaHHOW KOHIIEHTPAIIMHU B OBITY U Ha MPO-
W3BOJICTBE.
Kpurnueckas oneHka 10CTOBEPHOCTH
XUMHUYECKON MHPOPMAIUH, TOCTYTAOICH 13
Pa3HBIX UICTOYHUKOB
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CEepHOM KHCIJIOTBL. VCIonb30BaHME CEPHOM KHUCIIOTHI B
IIPOMBILIUIEHHOCTH. ENKue 1menoun, ux HCIOJIb30BaHUE
B IIPOMBINUICHHOCTU. ['amieHas W HeraumieHass U3BECTb,
UX NpUMEHEHHe B cTpouTenbcTBe. ['mmc u anebactp,
TUIICOBaHHUE.

[lTonsstne o pH pactBopa. Kucnortnas, mienodnas,
HEWUTpaJIbHAs Cpesia pacCTBOPOB.

JlaGoparopHas pabota

1 cBOICTBa OKCH/IOB U TUAPOKCHIOB METAJIIOB
2 [Nonmyuyenne aMm(pOTEPHBIX THAPOKCUIOB U
JI0Ka3aTenbCcTBA UX aM(POTEPHOCTH

OTtpakeHre XUMUYECKHX MPOIECCOB C
TIOMOIIBI0 YPAaBHCHUH XUMHYECKUX PEaKIUA
BrinmonHeHe XUMUYECKOTO SKCIIEPUMEHTA

B [IOJIHOM COOTBETCTBUU C TIPaBUIIAMU
0€30I1acCHOCTH.
HaGmonenue, ¢pukcaius u onucaHue
PE3yJIBTaTOB MPOBEACHHOTO YKCIIEPUMEHTA
[IpakTdeckoe mpUMeHEeHUE TTOTYUYEeHHBIX
3HAHUHU, paboTa C paCTBOPAMH KHCIIOT

[IpakTHyecKkoe NPUMEHEHHE TIOJTYYEHHBIX

Ilpakmuueckasn paboma

CocraBiieHuE ypaBHEHUI peakluil K LENOYKE CXEM
IIPEAJIOKEHHBIX IIPEBPALLICHUN

Konumponvnas paboma

3HaHWi, paboTa ¢ pacTBOpPaMH KUCIOT

CamocrosTenpHas padoTa.
Coctanienue GhopMyJl HEOPraHUYECKUX COSAMHEHUN

Tema

1.6.

Knaccudukanus xumuuecknx peakumid. Peaxium

OOBsicCHEHNE CYIITHOCTH XUMHUYECKUX
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XuMHUYeCKHe peaKIuu

COCIMHCHMSI,  PA3JIOKEHUs, 3aMElIeHUs, OOMeHa.
Karamutiueckue peakuun. OOpatumbie U HEOOpaTHMBbIE
peakuuu. ['OMOreHHbIE U TETEPOreHHBIC PEAKIIUH.
OK30TEPMUYECKHE U  DHIOTCPMHUUYECKHE  PEaKIIUU.
TemnnoBoit ekt XUMUYECKUX peaKIuii.
TepmoxuMuueckue ypaBHCHHUS.

OKHCIIUTETHEHO-BOCCTAHOBUTEIIbHBIC peaKIuu.
Crenenp okucieHus. OKUCIUTENb W BOCCTAHOBIICHUE.
BoccranoBurens u okuciieHne. MeToll 3JIEKTPOHHOTO
OanmaHca 7S COCTaBJICHHS YpPaBHEHHH OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIHA.

Cxopocth xumudeckux peakuuii. Ilonstue o
CKOPOCTM  XHMHMYECKHX  peakuuil.  3aBUCUMOCTH
CKOPOCTH XUMHUYECKHUX PpPEAKUUMH OT  pa3iIMyHbIX
(GakTOpoB: MPUPOJBI PEArHPYIONIMX BEIIECTB, HX
KOHLIEHTpaluH, TEeMIIepaTyphl, MOBEPXHOCTHU
CONPUKOCHOBEHHMSI M UCTIOJIb30BaHUS KaTAJIN3aTOPOB.

OOpaTtuMoCTh XUMHYECKHUX peakiuii. OOpaTuMblie u
HeoOpaTUMbIe peakiuu. XHUMHUYECKOE PpaBHOBECHE H
CHOCOOBI €T0 CMEIICHHS.

JeMoncTpauuu

[Ipumepsl HeoOpaTMMBIX pEaKUUM, UAYHIHX C
o0Opa3oBaHHEM OCaJiKa, Tra3a WK BOJBI.

3aBUCUMOCTh CKOPOCTH pEaKlMh OT MPUPOJbI
pearupyromux BeuecTs.

BzanmopeiicTBre pacTBOPOB CEPHOM KHCIOTHI C
pacTBopamMu  THOCyib(dara  HATPUS  PaA3TUIHOMN
KOHIICHTPAIIMU U TEMIIEPATYPHI.

Moaenp KUISIIEro Cosl.

3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEAaKIUu OT

nporeccoB. Knaccudukanus XuMuaeckux
peakuuii o pa3IUYHbIM MIPU3HAKAM: YUCITY
U COCTaBy MPOAYKTOB U PEarcHTOB,
TerioBoMy 3¢ (deKTy, HarpaBieHuo, (ase,
HAJIMYMIO KaTalu3aTopa, N3MEHEHUIO
CTEIICHEH OKHMCIICHUS DJICMEHTOB,
oOpa3yromux Bemiectsa. Mcnonp3oBanue B
y4ueOHOM 1 IpodeccrHoHaTbHOM
NEeSTeIbHOCTH XUMMUUECKUX TEPMUHOB U
CHUMBOJIMKH.
OTtpakeHne XUMUYECKHUX MTPOLIECCOB C
IIOMOIIBIO YPAaBHEHUH XUMHUECKUX
peakmuii Y CcTaHOBKa MPU3HAKOB OOIIETO U
Pa3JIMYHOrO B TUMOJIOTUU PEeAKLUi IS
HEOPraHU4YeCKOW U OpraHMYeCKOl XUMUH.
Knaccugukarus BemecTs 1 Npoueccos ¢
TOYKH 3PEHUS] OKUCIICHUA-BOCCTAHOBJICHUS.
CocraBiieHne ypaBHEHUI peakuuii ¢
IIOMOIIBIO0 METO/1a SJICKTPOHHOT0 OanaHca.
OOBsicHEeHHE 3aBUCIMOCTH CKOPOCTH
XMMHUUYECKON PEaKIMU U TOJI0KEHUS
XMMHUYECKOTO PABHOBECHUS OT Pa3IMUHBIX
(akTopoB
[IpoBeneHne caMoCTOATEIBLHOIO TOUCKA
XMUMUYECKOH HH(pOpMaIu ¢
UCIOJIb30BAaHUEM PA3JIMYHBIX HCTOUHUKOB
(Hay4YHO-IIOTYJISIPHBIX U3JaHUM,
KOMIIBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB
Wurepnera). Mcnonb3oBanue
KOMIIBIOTEPHBIX TEXHOJIOTUH Jisi 00pabOTKH
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MPUCYTCTBUS KaTajau3aropa Ha MPUMEPE Pas3lIoKEHUS
MEPOKCHUA BOJIOPOJA C MOMOIIBIO TUOKCHA MapraHia
Y KaTajasbl.

Mogens 3nekTponausepa.

Mopenb 3JEKTPOJU3HOW BaHHBI JUIST  TOJYYCHHS
ATFOMUHUSA.

Mopens KOJIOHHEI CUHTE3a aMMHAaKa.

Ilpogunvuvie u npogheccuonanvno 3nauumovle
nemenmsl cooeprycanus. Ilonstue 00 >3neKTposM3E.
DJIEKTPOJIU3  pacIuIaBOB.  DJIEKTPOJIM3  PacTBOPOB.
DNEKTPOIIUTUYECKOE MOJTyICHUE ATFOMUHUSA.
[IpakTnueckoe MIPUMEHEHNE AIEKTPOIIU3A.
lNanpBanomnactuka. ['anpBanocTerus. PadunHupoBanue
LBETHBIX METAJIJIOB.

Karanus. ['oMmorenHsle u reTepOreHHbIE
karanu3zatopel. [lpomoropsl. Karamutuueckue sl
HNHruouTopsI.

[Ipou3BoacTBO  aMMMaka: CbIpbe,  ammaparypa,
Hay4HbIE TPUHIIUIIBL.

Y Tiepeaun XUMHUYECKON HHPOpMAIIH U e
MIPEJICTABJICHHS B PA3IUYHBIX (popmax
YcTraHoBKa 3aBUCUMOCTH MEXIY
Ka4eCTBEHHOM M KOJINYECTBEHHOM
CTOPOHAMHU XHMHUYECKUX OOBEKTOB U
MPOIIECCOB.
Pemienue pacdeTHbIX 3a71a4 IO XUMUYECKUM
dhopmynaM U ypaBHECHUSIM
OOBscCHEHNE XUMUYECKHX SIBJICHUMH,
MPOUCXOISIINX B IPUPOJIE, OBITY U Ha
MIPOU3BO/ICTRE.
Onpenenenre BO3MOKHOCTEW MPOTEKAHUS
XUMHUYECKHUX MPEBPAICHUIN B PA3IMYHbBIX
YCIIOBHSIX.
CobnroeHre paBuil SKOJIOTHUECKH
TPAMOTHOT'O MTOBEJEHUS B OKPY KaroLIei
cperne.
O1eHKa BIUSHUS XUMHUYECKOTO
3arpsi3HEHUS] OKPY KaIoIIEen cpeibl Ha
OpraHu3M Y€JIOBEKa U JPYTHUE KUBBIC
OpraHU3MBbl.
Kpurtuueckas olieHka J0CTOBEPHOCTH
XUMHYECKON MHPOpMAIUH, TOCTYTAIOIEH 13
pa3HBIX UICTOYHUKOB

Jlabopamopuasa paboma
1 KayecTBeHHBIE peaklMM Ha XJIOpPHUI, cyibdar,
KapOOHAT — UOHBI.
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Ilpakmuueckan paboma 1
1 cocraBieHrE OKUCIUTENBHO BOCCTAHOBUTEIBHBIX 1
peakiui
KonTponbhas pabota -
CamocrositenbHas pabota. [Toaroroska pedeparos, acce | Mcmonp3oBaHue KOMITBIOTEPHBIX TEXHOJIOTHI 5
JU1s1 00pabOTKH U Tepeaun XUMUYECKON
nH(OPMAIINY U €€ MPEICTABICHUS B pa3-
JUYHBIX (hopMax
Tema 1.7. MeTaibl u Meramibl. OcCOOEHHOCTM  CTPOCHHMSI aTOMOB U | XapaKTepUCTHKa COCTaBa, CTPOCHHUS, 16

HEMETaJlJbI

KpucrauioB.  Pusnyeckue - CBOMCTBA  METAJUIOB.
Knaccugukamuss MeTaioB 10 pa3iUYHBIM MPU3HAKAM.
XHUMHUYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMHUUECKUM
pSA HallpsDKEHUH MeTallioB. MeTaoTepmust.

OO6mue crocoObl monydeHus: MeTayuioB. [loHsaTHe 0
MeTtaimyprud. [lupomeramnyprus, THAPOMETAITYPrusi U
anexkrpometauryprusi. CriiaBbl YepHBIE U [IBETHBIE.

Hemeramnel. OcoOEHHOCTH  CTPOCHHSI  aTOMOB.
Hemerannsl — mpocThle BelecTBa. 3aBUCHMOCTD
CBOMCTB raJlOT€HOB OT UX IOJIOKEHUS B IEPUOIUUECKOM
cucreme. OKuciIuTEIbHBIE U  BOCCTAHOBHUTEIbHBIE
CBOMCTBa HEMETAJIJIOB B 3aBUCHUMOCTHU OT UX MOJIOKEHUS
B PAAY 2JEKTPOOTPULATEIBHOCTH.

JleMoHcTpanuu

Komnekuusa metanios.

B3aumMoneiicTBue MeTasioB ¢ HeMeTalaMu (3kenesa,
LMHKa W aJIOMHHHUS C CEpOH, ATIOMHUHUS C HOAOM,
CYPBMBI C XJIOPOM, TOPEHHE Kelle3a B XJI0pe).

['openue metannos.

AnroMUHOTEpMUSL.

KOJ'IJ'ICI(I_II/IH HCMCTAJJIOB. FopeHI/Ie HCMCTAJIJIOB

CBOICTB, MOJIy4YCHHUS U IPUMEHEHUS
BaxkHeimux meramioB (1A u Il A rpynm,
QIIFOMHUHMSL, KeJle3a, a B eCTECTBEHHO-
Hay4yHOM Npoduiie U HEKOTOpbIX d-
3JIEMEHTOB) M X COCIMHCHUH.
XapakTeprucTUKa COCTaBa, CTPOCHHSI,
CBOWCTB, MOJIyYCHUS U IPUMCHCHUS
BakHenmux Hemetamos (VIII A, VIY, VA
TpyIII, a Takxke azoTa u ¢ocdopa, yriepoaa
U KPEeMHHUSI, BOAOPO/Ia) U UX COCAMHEHUH.
Hcnonb3oBanue B yueOHON U
npodecCUOHATBHON eI TENbHOCTU
XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.
OTtpakeHre XUMUYECKHUX MPOIECCOB C
MIOMONIBI0 YPAaBHEHU XUMUYECKUX PEAKIIUNA
BrinmonHeHre XUMUYECKOTO SKCIIEPUMEHTA
B TIOJTHOM COOTBETCTBHUU C MPaBUIAMHU
0€30MacHOCTH.
Hab6mronenue, ¢pukcamus 1 OmMcaHue
PE3yJIbTaTOB MPOBEACHHOTO YKCIIEPUMEHTA
[IpoBenieHNE CaMOCTOATEIBHOTO MOUCKA
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(cepsl, dochopa, yris). BeitecHeHne MeHEee aKTUBHBIX
rajlor€eHOB U3 pPacTBOPOB UX COJeil Oosiee aKTUBHBIMU
raJloreHamu.

Monens MIPOMBIIICHHOMN YCTaHOBKHA s
MPOU3BOJICTBA CEPHOW KHUCIOTHl. Mozenb neuu s
o0xwura H3BECTHSKA. Komnexnun MIPOTYKIIUH
CWIMKATHOM TPOMBINIICHHOCTH (cTekna, ¢apdopa,
(dasHCa, IeMEHTa Pa3IuYHBIX 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 3alUThl METAIIIOB OT KOPPO3HUHU.

[Ipon3BOACTBO UyTr'yHa U CTaJIH.

[Tonyyenue HeMmeTauIOB (HPAKLIMOHHOMN HEeperoHKon
KUIKOTO BO3AyXa WU BJEKTPOJIU30M PACTBOPOB WIIU
pacIIaBoOB AJIEKTPOJIUTOB.

CunukatHass ~ OPOMBINUIEHHOCTh.  [Ipon3BOoACTBO
CEpPHOM KHCIIOTHI.

XUMUYECKOH HH(pOopMaIu ¢
UCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOUHUKOB
(Hay4YHO-IIOTYJISIPHBIX U3JaHUM,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WNurepnera). Mcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJIOTUH 1711 00pabOTKH
¥ Tepelaun XUMUIeCKO HH(pOpMaIiH U ee
MIPEJCTABICHUS B PA3IMUYHBIX GOpMAX
VYcraHOBKa 3aBUCUMOCTH MEXKY
KAueCTBEHHOW U KOJIMYECTBEHHOU
CTOPOHAMU XUMHUYECKUX OOBEKTOB U
IPOLIECCOB.
Pemenune pacueTHbIX 3aa4 10 XUMHUYECKUM
(dbopmynaM U ypaBHEHUSIM
OOBsicHEHNE XUMUYECKHX SIBJIEHUH,
MIPOUCXOJIAIINX B IPUPOJIE, OBITY U HA
IPOM3BO/JICTBE.
Omnpenenenrne BO3MOKHOCTEN POTEKAHUS
XMMHUYECKHUX MPEBPALICHUN B Pa3IMUHBIX
YCIIOBUSIX.
CoObnroienue npaBuil 3KOJIOTHYECKH
IPaMOTHOI'O IIOBEJIEHUS B OKPYXKarolIeH
cpexe.
OneHka BAMSIHUSL XUMUYECKOTO
3arpsI3HEHUS OKPY’KaroIlEel Ccpeibl Ha
OpraHM3M YeJIOBeKa U JIPYTrHe KUBbIE
OpTraHU3MBI.
Kpurnueckas oneHka 10CTOBEPHOCTH
XUMHAYECKOH HH(OpMAIH, TOCTyAIOMIEH 13
Pa3HbIX HCTOYHUKOB
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CamocrosiTenbHas paboTa.
[ToxroroBka pedeparton
Pabora ¢ yueOHUKOM
IToaroroBka cooOmeHui

JlaGopaTopHbie pabOThI

1 O0mpe cBOMCTBA METAIOB

2 XUMHUYECKHUE CBOVMCTBA JKeJie3a U €ro COSTUHEHNN
3 [lonyuyeHnue u cobupanue ra3on

4 V3yueHne CBOMCTB COJIE aMMOHUS

5 PemieHune 3KCrIepuMEHTAIBHBIX 337124 10 TEME
«HemeTammb»

[IpakTyeckue 3aHATUA

1 X¥MHUYeCKHE CBOMCTBA METAJUIOB U UX COEIMHEHMS
2 XUMH4YecKne CBOMCTBA HEMETAIIJIOB M MX COCIUHEHHUS
3 KonTponbHas paboTa mo o011eil 1 HEOPraHUYECKOM
XUMHUU

Hcnonb30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTHUNA
TSt 00pabOTKU U TIepeladi XUMHUIECKON
nH(OpPMAIIUY U €€ MPEICTABICHUS B pa3-
JUYHBIX (popMax

D W W

V)]

Pa3zoen 2.
Opzanuueckas xumus

59

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

IIpeamer  opranmdeckoir xumuu. IIpuponnsle,
UCKYCCTBCHHBIE U  CHUHTCTHUYECKHME  OpPraHUYECKUE
BeuiectBa. (CpaBHEHHE OpPraHMYECKHUX BEIIECTB C
HEOPraHUYECKUMH.

BasenTHOCTE. XMMHYECKOE CTpPOEHHE KAK MOPAIOK
COCIMHEHHsI aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.

Teopust cTpoeHUsT OpraHUYECKUX coequHEeHU A. M.
Bbyrtneposa. OcHoBHbIE ITOJIOKEHUS TEOPHUH
XMMHMUYECKOTO  CTpocHHsA. M3omepus ©  M30MEpHI.

YMeHue 1aBaTh OIpeeiICHUE U
ONEPUPOBATH CICAYIOIMMU XUMHUYECKUMH
MOHATHUSIMU: YIJIEPOJHBIN CKEJIET,
(yHKIIMOHATIBHAS TPYIIA, H30MEPHs,
romosiorusg GopMynupoBKa OCHOBHBIX
MOJIOKEHUN TEOPUH XUMUYECKOTO CTPOECHUS
OPraHNYECKHUX COCTUHEHUH U
XapaKTepHUCTUKA B CBETE ITOM TEOPUH
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX
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Xumuueckue (GopMynasl M MOACTH  MOJIEKYlT B
OpraHM4YE€CKON XUMHH.

Knaccudukanus OpraHNYeCKHUX BEILIECTB.
Knaccudukanus BewmecTB MO CTPOEHHUIO YIJIEPOJHOIO
CKeleTa ¥ HAIMYUIO  (QYHKIHMOHAIBHBIX  TPYIIIL
I'omonorm w romonoruss. Hawama HOMEHKIATypBI
IUPAC.

Knaccudukanus peaxiuii B OpraHUYECKONW XHUMUU.
Peakuyn MIPUCOCTUHECHUS (TumpupoBaHwUs,
raJIOr€HUPOBAHMS, TUIPOTAJIOT€HUPOBAHUS,
rujpartanuu). Peakuun otmienieHus (IeTuapupOBaHUs,
JETUIPOraIOTeHUPOBAHUSA, Jeruaparanuu). Peaxkiumn
3aMmeleHus. Peakunn nsomepusanuu.

JleMoHcTpanuu

Mopenun  MoOJIEKyJl  TOMOJIOTOB M H30MEpOB
OpraHUYECKUX COCIUHEHUN.

KauecTBeHHOE OOHapy)keHHE YTiepojia, BOAOPOJa U
XJIOpa B MOJIEKYJIaX OPTaHMYECKUX COCAUHEHUH.
JlaGopaTopHBIH OMBIT

N3rorosnenne wmonened MOJIEKYJ OpPraHUYECKHX
BEILECTB.

Ilpojpunvnvie u npogheccuonanvno 3nauumvie
anemenmul codepycanun. llonstue o cyOcTpare u
pearenre. Peaknuum OKHCIEHHS U BOCCTAHOBIICHUS
oprannyeckux BemecTB. CpaBHeHHE KiacCUPUKALNUN
COCIMHCHWI W KIACCU(PUKAUU PEAKIHA B HEOp-
FaHWYECKON U OPraHUYECKON XUMHH.

coeanHeHunit Mcnonbp3oBanue B y4eOHON U
po(heCCUOHATBLHON JCSITETLHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKHU.
BrinonHeHne XMMHUYECKOTO YKCIIEPUMEHTA
B [TIOJIHOM COOTBETCTBUU C TIPaBUIAMHU
0€301MacHOCTH.
HaGurotenue, Gpukcanus 1 ormucaHue
Pe3yapTaTOB NPOBEIEHHOIO SKCIEPUMEHTA
[IpoBenenune caMoOCTOATEIBHOIO MTOMCKA
XUMHUYECKON MHPOpMAIIH C
WCTIOJIb30BAaHUEM PA3IMYHBIX UCTOYHUKOB
(HayYHO-TIOMYJISIPHBIX U3JAHHM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Hutepnera). Mcnonp3oBaHue
KOMIBIOTEPHBIX TEXHOJIOTHH JIJ1s1 00paboTKu
Y Tiepeiauu XUMHUYECKON HHPOpMAIIH U e
NPEJCTaBICHUS B Pa3IMUHbIX (hopMax
VYcraHoBKa 3aBUCUMOCTH MEKTY
Ka4eCTBEHHOM M KOJIMYECTBEHHOM
CTOPOHAMHU XUMHUYECKUX OOHEKTOB U
IIPOLIECCOB.
Pemienue pacueTHbIX 3a71a4 M0 XUMUYECKUM
(dhopMysiaM U ypaBHEHUSIM
OObsicHEeHHE XUMUYECKUX SIBJICHUM,
MIPOUCXOJISIINX B IPUPOJIE, OBITY U HA
MIPOU3BOJICTBE.
OrnpezenieHre BO3MOKHOCTEN MPOTEKaHUS
XUMUYECKUX MIPEBPAIICHUA B Pa3IMYHBIX
YCIOBUSX.
CobrofieHre paBuil SKOJIOTHUECKHI
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IPaMOTHOTO TIOBEJICHUS B OKPYKAIOIICH
cpexne.
OL[GHKa BIIMAHUA XUMHUYECCKOT'O
3arpsI3HEHUS OKPYIKAOIIEH Cpe/Ibl Ha
OpraHu3M 4YCJIOBCKA U APYTHUC KUBLIC
OpPraHu3MBbl.
Cobmrogenue npaBui 0€30MacCHOTO
00pamieHus: C TOPIOYUMHU B TOKCHYHBIMHU
BEIIECTBAMH, J1a00paTOPHBIM
obopynoBanueMm. [TonroroBka pacTBopoB
3aJJaHHOW KOHIEHTpALMHU B OBITY U Ha Mpo-
U3BOJICTBE.
Kputndeckast o1lieHKa JOCTOBEPHOCTH
XUMHUYECKON HH(OpMAIH, TIOCTYIAIOIICH U3
pa3HbIX HCTOYHHKOB

JlaboparopHast paboTa
[IpakTrueckue paboOThI
KoHnTponbHbie paboTh

CamocrostenpHas pabota. [lonroroBka cooOmieHui Hcnonb3oBaHnEe KOMIBIOTEPHBIX 2
TEXHOJIOTHUH 711 00paObOTKH U Tiepeadn
XUMHUYECKON HH(pOpMAIUH U ee
MIPEACTABJICHHS B Pa3IUYHBIX hopMax
Tema 2.2. AnkaHpl. AJKaHBI: TOMOJIOTMUECKUH psifi, n3oMepus | XapaKTEpUCTHUKA COCTaBa, CTPOEHUS, 20
YriaeBoaopoabl M UX | U HOMEHKIATypa ajKaHOB. XHMHYECKHE CBOMCTBA | CBOMCTB, MOJIYYCHHUS U IPUMEHEHUS
NPUPOAHbIE alKaHOB (Me€TaHa, »3TaHa): TOpPEHHE, 3aMEUICHHE, | BaXHEHMIINX KJIacCOB YIJIEBOJOPOJIOB
HCTOYHUKH pazioxeHnue, AeruapupoBanue. llpuMeHneHnue ankaHoB | (aJIKaHOB, LMKIIOAJIKA- HOB, aJIKEHOB,

Ha OCHOBE CBOWCTB.

ATKEHBL OTueH, €ro MOJIyYeHUE

(meruapupoBaHUEM JTaHa, JEMOJMMEpU3aluer To-

audTIWIeHa).  [oMoJorTMYecKWil  psii,  W30MEpHs,

QIKUHOB, aPEHOB) M UX HaHOOJIee 3HAYNMBIX
B HapO)IHOXOSSII\/’ICTBeHHOM IIJTaHE
npeacrasutenei Mcnosib3oBanue B
y4eOHOH 1 podeccrHoHaTbHOM
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HOMEHKJIaTypa  alKEeHOB. XMMHM4YECKHE  CBOMCTBA
ATHJICHA! rOpeHue, KaueCTBEHHbIE peakiuu
(oOecuBeunBaHue  OpOMHON  BOABI H  pacTBOpa
NepMaHraHaTa Kajus), TUIpaTauus, HOJUMEpU3ALIMSL.
IIpyMeHeHne YTUIeHa Ha OCHOBE CBOMCTB.

Juener wm kayuyku. IloHsatme o gueHax Kak
YIIeBOAOpOAaX €  JByMS  JBOMHBIMH  CBS3SIMU.
ConpsikeHHbIE JVECHLI. XuMHu4eckue CBOIICTBa
OytagueHna-1,3 u u3omnpeHa: obeciBeYnBaHUEe OPOMHOMU
BOJABI M MOJMMEpHU3anusi B Kayuykud. HaTypanbHblil u
CHUHTETHYECKHUE KayuyKu. Pe3nHa.

AnkuHBl.  AnetwieH. XHUMHWYECKHE  CBOMCTBa
aleTUICHA: TOPEHHE, 00eCIIBEeYMBaHUE OPOMHOW BOJIBI,
MPUCOEANHEHUN  XJIOPOBOJOPOAAa W TUApaTaIus.
[IpumeneHue  aneTWieHa Ha  OCHOBE  CBOICTB.
MexkiaccoBas U30MEpHUs C aJIKaIUCHAMH.

Apenbl. benzon. Xumuueckwe cBOWCTBa OeH30Ja:
TOpeHHe, peakluu 3aMmelleHus (Tra- JIOTeHHpPOBaHUE,
HuTpoBanue). [lpumenennme OeH307la Ha  OCHOBE
CBOMCTB.

[Ipuponnsie HMCTOYHUKHU YTJIIEBOIOPOOB.
IIpuponHelii ra3: cocraB, IPUMEHEHUE B KayecTBE
TOTLITIMBA.

Hedts. CoctaB u mepepaborka nedTn. Ileperonka
HeTu. HedrenpomayKTsl.

JeMoHCcTpanuu

I'openue MeraHa, 3TUIIEHA, alleTUIICHA.

OTHolIeHNe MeTaHa, ITUJIEHA, alleTUIeHa U OeH3oua
K pacTBOpaM MepMaHTraHaTa Kajlusi 1 OpOMHOI Boe.

[losiyyeHne oSTuieHa  peakuumed  JerujapaTalnuu

NeATEIbHOCTH XUMUYECKUX TEPMUHOB U
CHMBOJIHKH.
Hassanue M3YUYCHHBIX BEIIIECTB 1o
TPUBUATLHOMN HIIH MEKTYHapOAHOU
HOMEHKJIAType U OTPAXKEHUE COCTaBa ATUX
COCMUHEHNH ¢ IOMOIILI0 XHUMHYECKHX
hopmyL.
OTpakeHre XUMUYECKUX MPOLIECCOB C
IMOMOIIBIO YPABHEHUN XUMUYECKUX PEaKIIHi
[IpoBeneHune caMoOCTOATEIBHOTO MTOMCKA
XUMHUYECKON MHPOpMAIIH C
HCIIOJIb30BAaHUEM PA3JTUYHBIX HICTOUHUKOB
(HAy4YHO-TIOMYJISIPHBIX U3AHUH,
KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Hurepnera). Mcnonb3oBaHue
KOMITBIOTEPHBIX TEXHOJOTUH A7t 00pabOoTKH
U TIepeIadyi XUMUYECKON HH(POPMAITIH U €€
MIPEJICTaBJICHUS B PA3UYHBIX (popmax
VYcraHoBKa 3aBUCUMOCTH MEKTY
KA4eCTBEHHOM U KOJIUUYECTBEHHOM
CTOPOHAMHU XUMHUYECKUX OOBEKTOB U
IPOLECCOB.

OObscHeHnEe XUMUYECKUX SBJICHUH,
MIPOUCXOJIAIINX B IPUPOJIE, OBITY U HA
IIPOU3BOJICTBE.

Omnpenenenre BO3MOXKHOCTEHN POTEKAHUS
XUMHUUYECKUX MPEBPAICHUN B pa3IMUHbIX
YCIIOBHSIX.

CobroieHre nMpaBuil KOJIOTHYECKH
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ATAaHOJIA, allETUIICHa — TUAPOIU30M KapOuaa KaubIusl.

Pa3znoxeHne kaydyka Nnpu HarpeBaHWM, HCIbITAaHUE
IIPOAYKTOB Pa30XKEHUs HAa He- MPEAEIbHOCTD.
Konneknus 06pa3nos HedTH U HEDTEPOTYKTOB.
Komnexnusa «KameHHBINA yroias ¥ IpOgyKIUs
KOKCOXMMHUYECKOTO MPOU3BOICTBAY.

O3HakoMJIeHHE C KOJUIeKIHeH oO0pasnoB HedpTH u
MIPOJIYKTOB €€ MePepadOTKHU.

O3HakOMJIEHME C  KOJUIEKIMEH  KaydyKoB U
o0pa3namu U3J1eNuil U3 pe3nHbI.

Ilpogpunvuvie u npogpeccuonanvno 3unauumvle
971eMeHmbl cooeprrcanus. [IpaBuio B. B.
MapkoBaukoBa. Knaccudukanmus ©w  Ha3HaueHUe
kayuykoB. Kiaccupukanuss M Ha3HadeHHE pE3MH.
Bynkanuzanus kaydyka.

[lonydyeHune aneruneHa NHUPOJIUM30M METaHa W
KapOuaHbIM  crmocoboM. Peaknus  monuMepuszanuu
BUHWIXJIOpUAA. [[oMMBUHUIXIOPUA U €r0 IPUMEHEHHE.
Tpumepu3zanus aneTuieHa B 0€H301.

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

OcHoBHbIE HaIpaBJICHUS IIPOMBIIIIIEHHON
nepepadoTKU MPUPOIAHOTO rasa.

[omyTHbIH HedTIHOI ra3, ero nepepadoTka.

[Iporiecchl  MPOMBINUICHHOW TepepaboTki  HedTu:
KpEeKUHT, pupopMHuHr. OKTaHOBOE YHUCIO OCH3MHOB U
LETAaHOBOE YUCJIO JU3EIbHOTO TOILIUBA.

Kokcoxumnueckoe npou3BOACTBO U €0 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, OCTyNAIOMEeH 13
Pa3HBIX UCTOYHUKOB

28




Ilpakmuueckue 3anamus 2 3
1 Homenkiarypa aakaHoB 1
2 HowmeHnknarypa M  XUMHUYECKHME  CBOICTBa 1
HeMpeeIbHbIX YIIIEBOA0POI0B
3
3
CamocrosTenbHas paboTa. Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOIOTHH 9 3
1 Pemienue nenouyex npeBpamieHu U1 00pabOTKHU U Nepesadyn XUMHUUECKOH 3
2 Hanmcanue pedepaToB nHpOpMAIIMHU U €€ TIPEICTABICHUS B pa3- 3
3 Pabota ¢ yueOHMKOM JAUYHBIX hopmax 3
JlaGopaTopHbie paboThI 2
1 [lony4yeHnue sTHIIEHA U U3YUYEHHE €TO CBOMCTB 1
2 Uzydenue cBOICTB OEH301a U €r0 TOMOJIOTOB 1
KoHTtposibHbIE paboThI -
Tema 2.3. Crnuptel. [lonyuenue 3TaHona Opo’KEHHEM IIIOKO3bl | XapaKTEepUCTHKA COCTaBa, CTPOCHUS, 26 2
Kucaopoaconepsxkamy | 1 rugpataumeil stwieHa. [MapokcuibHas rpynmna Kak | CBOMCTB, MOMy4€HHUS M IPUMEHEHHUs
He OpraHuvyecKue (byHKIMOHATbHAS. ITonstue 0 IIPEIENbHBIX | BXKHEWIINX KJIACCOB YIJIEBOAOPOOB
coe/IMHeHHUS OJHOAQTOMHBIX  CIUpTax. XHUMHUYECKHE  CBOWCTBA | BaKHEHIIMX MpeicTaBuUTeNeil Ipyrux

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

KJIACCOB OPraHUYECKUX COCIUHEHUM:
METaHOJIa ¥ 3TaHOJa, CIIOKHBIX Y(PUPOB,
KUPOB, MBLJI, aJTbACTUAOB ((hOpMaIbACTHIOB

€ro TMOCIHEACTBHSI Ui OpraHM3Ma 4elOBeKa U | U alleTalbJerua), KeTOHOB (alleToHa),
MpeaynpexaCHUE. KapOOHOBBIX KUCJIOT (YKCYCHOM KHUCIIOTHI,
[muiepuH  Kak  OPEJACTaBUTENIb  MHOTOATOMHBIX | JIJISl €CTECTBEHHO-HAYYHOTO TIPOdUIs
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cnuptoB. KauecTBeHHast peakiusi Ha MHOTOATOMHBIE
crupThl. [IpuMeHenune riumnepuHa.

®eHon. Pu3MYECKHE M XUMHUYECKHME CBOMCTBA
¢denona. BzauMHOe BiMsSHUE aTOMOB B MOJIEKYJIe
¢deHona: B3aMMOJCHCTBHE C THIPOKCHIOM HATPUS U
a30THOM Kucinotod. Ilpumenenue ¢eHoma Ha OCHOBE
CBOMCTB.

Anpnerunsl. [loastue 00 anpaerumax. AJbIervumgHast
rpymnmna kKak ¢QyHKOuOHaiIbHasA. DopManmbIerua U ero
CBOMCTBA: OKHCJIEHUE B COOTBETCTBYIOUIYIO KHCIOTY,
BOCCTaHOBJICHUE B COOTBETCTBYIOILINIA CITUPT.
[Tonyuenue albAECTUI0B OKHCJICHUEM
COOTBETCTBYIOIIMX CIIUPTOB. [Ipumenenune
dbopManbieruia Ha OCHOBE €ro CBOWCTB.

Kap6onoBeie kucnotsl. [loHsitTie o KapOOHOBBIX
KHUCJIOTAaX. Kapb6okcunphas rpyImmna KaK
byHkuoHanpHas. ['oMonoruyeckuit psna mpeAaenbHbIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX KUCIOT. [lomydenue
KapOOHOBBIX  KHCIOT  OKHCJICHHEM  aJIbJIETH]IOB.
XUMHUUECKUE CBOMCTBA YKCYCHOW KHCIIOTBI: OOIIne
CBOMCTBa C MHHEpAJIbHBIMU KHUCIOTAMU U pPEaKLMs
stepuukanmu. lIpuMeHeHue YKCyCHOW KHCIIOTHI Ha
OCHOBE CBOMCTB. BpIcuine KupHble KHUCIOTHI Ha
MpUMEPE MATBbMUTUHOBOW U CTEAPUHOBOM.

Crnoxubie 3¢upsl u xkupbl. [lomyueHue CIOXKHBIX
aupoB peakiueit arepudpukanuu. CiaoxHbie dQUPHI B
npupojie, ux 3HadeHue. [IpuMeHeHne CloKHBIX YQUPOB
Ha OCHOBE CBOMCTB.

Kuper kak cnoxsble >¢upsl. Knaccupukanus
KUPOB. XHMMHUYECKHE CBOWCTBA KUPOB: THUIPOJIU3 U

MIPEJCTaBUTENEH IPYTHX KJIACCOB KUCIIOT),
MOHOCAXapHI0B (TJIFOKO3bI), IUCAXaPHUIOB
(caxapo3sbl), nonucaxapuaoB (Kpaxmasia u
LEJITIOJIO3bI), aHWIIMHA, aMUHOKHCIIOT,
6CHKOB, HCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH, Kay4yKOB, TJTACTMACC
Hcnonb3oBanue B yueOHON U
npodeccnoHanbHOM e TeIbHOCTH
XUMHUYCCKUX TCPMUHOB 1 CUMBOJIMKH.

HasBanue M3YUYEHHBIX BEIIIECTB 1o
TPUBUATHLHOMN HIIH MEXTyHapOTHOU
HOMEHKJIAType U OTpaKEHUE COCTaBa ATUX
COCOUHEHHH C ITIOMOINBIO XMMHYCCKHX

bopmy.
OTpakeHne XUMHUYECKUX MPOIIECCOB C

IIOMOUIbI0 YPABHEHUIN XUMUYECKUX pEaKLUI

YcTraHoBKa 3aBUCUMOCTH MEXITY
KA4eCTBEHHOM U KOJIUUYECTBEHHOM
CTOpPOHAMHU XMMHYECKUX O0OBEKTOB U
MPOLIECCOB.

OObsCHECHNE XUMHUECKUX SBJICHUI,
MIPOUCXOJSIINX B IPUPOJIE, OBITY U HA
MIPOU3BO/ICTBE.

OrnpezenieHre BO3MOKHOCTEN MTPOTEKaHUS
XUMUYECKUX MPEBPAILCHUM B pa3IMuHbIX
YCIIOBHSIX.

Cobmrogenue npaBuil 3KOJIOTHUECKHU
TPaMOTHOTO TTOBEJCHUS B OKPY KArOIICH
cpene.

O11eHKa BIMSHUS XUMUYECKOTO
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THJIPUPOBAHUE JKUIKUX KUPOB. [IpMeHEeHNe KUPOB Ha
OCHOBE CBOMCTB. MbL1a.

VYraeBoasl.  YrieBoabl, HMX  KiIaccu(UKaLus:
MOHOcaxapuabl (TI0K03a, (pykTO3a), AUCaxXapubl
(caxapo3a) u moaucaxapuibl (Kpaxmal U HEeJUTI0I03a).

['moko3a — BelecTBO ¢ JIBOMCTBEHHOW (YHKIHMEH
— IBJETUIOCTIUPT. XUMUYECKUE CBOMCTBA TIJIFOKO3BI:
OKHCJIEHUE B TJIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B
copOuTt, cnupToBoe OpokeHue. [IpuMeHeHue TIIFOKO3bI
Ha OCHOBE CBOICTB.

3HaueHWe YTJICBOJIOB B JKMBOW TMPHUPOJEC W IKU3HU
yenoBeka. [loHATHE O peakuusx MOTMKOHACHCAIIUU U
TUJIPOJIN3a HA MPHUMEpE B3aHMOIIPEBPALCHHI: TIII0K03a
-0- TIOJIMCAaXapu/I.

JemoHcTpanumn

OxucneHne CupTa B ajabACTUI.

KauecTBeHHbBIE peakIi HA MHOTOATOMHBIE CITUPTHI.

PactBopuMocTh (eHONma B BOAE TpH OOBIYHOU
TEeMIEpaType U HarpeBaHUH.

KauecTBeHHbIe peakiyu Ha (HEHOIL.

Peakuust cepeOpstHOTO — 3epKana  anbJIerujioB U
TJIIOKO3BI.

OxucneHne anabJETUAOB W TIIOKO3BI B KHCIOTY C
nomombto  ruapokcuga  Mmeau  (II). KavectBennas
peakiust Ha kpaxmai. Komnekius 3upHBIX Macen.
Ilpogpunvrsvie u npogheccuonanvno 3nauumole
J/1emenmol cooeprrcanus. MeTuiaoBbli CIUPT U €T0
HCIIOJIb30BaHUE B KAYECTBE XUMUIECKOTO CHIPBSI.
TOKCHMYHOCTh METaHOJIA U MPaBUIa TEXHUKHU
0€30MacHOCTH MPHU paboTe ¢ HUM. DTUJICHTIIUKOJb U €ro

3arpsi3HEHUS OKPY KaloIlen cpeibl Ha

OpraHu3M 4YCJIOBCKA U APYTHUC JKUBLIC

OpraHU3MBL.

[ToaroroBka pacTBOpOB 3aJaHHOU

KOHIIEHTPAIMH B OBITY ¥ Ha IPOM3BOJICTBE.
KpuTtnueckas oneHka JOCTOBEPHOCTH
XUMAYECKOH HH(OpMAIIH, TIOCTYAIOIIEH 13
pa3HbIX HCTOYHUKOB
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npuMeHeHue. TOKCUYHOCTh

Ilpakmuueckue 3anamus 3
1HomenknaTypa u u3oMepusi CliupTOB 1
2 HOMEHKJIaTypa aabAETUAO0B U KETOHOB 1
3  HOMEHKIaTypa W  XHMHUYECKHE  CBOWCTBa 1
KapOOHOBBIX KUCIIOT
Jlabopamopnaa pabdoma 6
1 u3yuyeHue CBOMCTB OAHOATOMHBIX MHOTOATOMHBIX 1
CIIUPTOB
2 V3yueHne CBOUCTB (hEHOIIOB 1
3 M3ydeHue CBOMCTB alibJIETHUIOB 1
4 XMMHYECKUE CBOWCTBA MPEIEIBHBIX U HETPEACTHHBIX
KapOOHOBBIX KHUCIOT 1
5 V3y4eHue CBOWCTB MbLjIa 1
6 XuMHU4eCcKue CBOMCTBA yTIIEBOJOB 1
Konmponvuvie pabomot -
Camocmoamenvnan paboma [IpoBeneHne camoCTOATENLHOTO MTOUCKA 12
1 Paboma c knuzoi XUMUYECKON HH(MOpMAITUH C 6
2 Hanucanue opmyn Kucaopoocooeprcawjux | UCTONb30BAHHEM PA3IMUYHBIX UCTOYHUKOB
COeOUHEeHUIL (HAYy4YHO-TIOMYJISAPHBIX U3AHUH, 3
3Pewenue yenouex npeepanieHuil KOMIIbIOTEPHBIX 0a3 TaHHBIX, PECYpPCOB 3
Hurepnera). Mcnons3oBaHue
KOMITBIOTEPHBIX TEXHOJOTUH 17t 00paboTKH
U iepefaun XUMUYECKO HHPOpMAIIIH U ee
MIPEJICTaBICHUS B PA3TUYHBIX (popmax
Tema 2.4. Awmunbl. [lonstue o0 amuHax. Anudatudeckue | Hcmonb3oBaHue B yueOHON U 5
A3oTcoaep:kaniue aMHUHBI, UX Kilaccu(UKaIs ¥ HOMEHKJIATypa. AHWIMH | TpodecCHOHATBHOU AesITeNbHOCTU
OopraHnyeckKme KaK opraHuyeckoe ocHoBaHue. lloigyueHune aHWIMHA U3 | XUMHUYECKUX TEPMUHOB U CUMBOJIMKH.
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COCIMHEHMHS.
IHonumepsl

HUTpoOeH3ona. [lpuMeHeHue aHWIMHA Ha OCHOBE
CBOMCTB.

AMUHOKUCIIOTBL. AMHHOKHCIOTHI KaK aM(OTepHBIC
() YHKIIMOHATIEHBIE OpraHUYeCcKue COETUHEHHS.
XUMHYECKUE CBOMCTBA AMUHOKHCIIOT: B3aUMOJICHCTBUE
C IIeI0YaMH, KUCJIOTaMH U JPYT C JIPYrom (peakiius
noyMkoHaAeHcanuu). [lentuanas cBs3b U MOJUTICTITUIBI.
[IpruMmeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku. IlepBuuHasi, BTOpUYHAsA,  TpPETUYHAas
CTPYKTYphl O€nKkoB. XHMHUYECKHE CBOICTBa OEIKOB:
ropeHue, JeHaTypanus, TUIPOJU3, IBETHBIC PEAKIUH.
buonornueckue GpyHKIMN OCIIKOB.

[Tonumepsl.  benku ©W  moamcaxapuabl — Kak
OMOIIOTMMEDHI.

[Inactmaccel.  IlosmydyeHue TONMMEPOB  peaKUUEH
MOJIMMEpU3aLUU u MOJIMKOH/ICHCALINH.
TepmoracTuyHble U TEPMOPEAKTUBHBIE IUIACTMACCHI.
[IpeacraBuTenu miacTMacc.

Bonokna, nx knaccudukanus. [loaydeHre BOIOKOH.
OTtnenbHbIE TPEACTABUTENN XUMHUUYECKUX BOJIOKOH.
JeMoncTpauuu

BzaumopeiicTBue aMmMuaka M aHWIMHA C COJISTHOM
KHCIJIOTOM.

Peakmust anunmaa ¢ OpOMHON BOJION.

JlokazaTenbCTBO Hanuuusl QyHKIIMOHATBHBIX TPYTI B
pacTBOopax aMUHOKHCIIOT.

PacTBOpenue u ocaxxaenue OenKoB.

[{BeTHBIE peakiuu OEIKOB.

I'openue nTuybero nepa v MWEPCTIHON HUTH.

Ilpogunvuvie u npogheccuonanvno 3nauumvle

HasBanue M3YYEHHBIX BEILIECTB o
TPUBUATLHOMN WIu MEXIyHapOTHOU
HOMEHKJIaType U OTpPa)X€HUE COCTaBa ATHUX
COCMHEHUN C TMOMOIIBK) XUMHYECKUX
hopmyL.

OTtpakeHne XUMHUYECKHX MPOLIECCOB C
MMOMOUIIBI0 YPABHEHU XUMUYECKUX PEAKLIUIA
Hcnonb3oBaHnEe KOMIIBIOTEPHBIX TEXHOJIOTUN

U1 00pabOTKU U Iepesjaun XUMHUYECKOM

nHbOpMaIlMK U €€ MPEJICTABICHUS B pa3-

JUYHBIX (hopMax

VYcraHoBKa 3aBUCUMOCTH MEKTY
KaueCTBEHHOW U KOJIMYECTBEHHOMN
CTOPOHAMHU XMMHUYECKUX OOBEKTOB U
IIPOLIECCOB.
Pelenue pacueTHbIX 3a7a4 110 XUMUYECKUM

dbopMyIiaM U ypaBHEHUSIM
OObsicHeHNEe XUMUYECKUX SBIICHUH,
MPOUCXOMSIINX B PUPOE, OBITY U Ha
MIPOU3BO/ICTBE.

CobmroieHue mpaBuil SKOJOTHIECKH
rPaMOTHOTO MTOBEJCHUS B OKPY KaroIIeit
cpene.

OrieHKa BIMSTHUS XUMHUYECKOTO
3arpsi3HEHUS] OKPY KaloIlel cpeibl Ha
OpraHU3M YEJIOBEKA U JPYTHE )KUBBIC
OpraHU3MBI.

Kpurtnueckas oneHka J0CTOBEPHOCTH
XUMHUYECKON MHPOpMAIMH, TOCTYNAIOUIeH 13
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INemMenmsl cooeprcanus. AMUHOKANIPOHOBAsI KHUCIIOTA.
KaHpOH KaK MpCcACTaBUTCIIb ITOJMAMHUAHBIX BOJIOKOH.

Hcmnonb3oBanue THAPONIN3a OenkoB B
MPOMBIINIJICHHOCTH. HOHI/IBI/IHI/IHXHOPI/II[,
NOJUTETPadTOPITUIICH (Tedmon).

®enonodopmanbaeruaable mIacTMaccsl. Llemrymonn.
[IpoMblIlITIEHHOE TIPOU3BOJICTBO XMMHUUECKHUX BOJIOKOH.

Pa3HbIX ICTOYHUKOB

Jlabopamopuas paboma
1 AMHUHOKHUCIIOTBI ¥ O€JIKU ¥ UX CBOICTBA

Pacnio3naBanue miacTMacc U BOJIOKOH.
Omnpenenenne BO3SMOXKHOCTEH MIPOTEKAHUS
XUMHAYECKHUX TPEBPANICHUN B Pa3THIHBIX
ycnoBusax. CoOmoieHre mpaBuil
0e301acHOro 00paleHus C TOPIOYUMH U
TOKCHYHBIMH BEIIECTBAMH, Ta00PaTOPHBIM
obopynoBanueM. IloaroToBka pacTBOpoB
3aJJaHHOM KOHIICHTpAIXU B OBITY U Ha IPO-
M3BOJICTBE BhINONHEHNE XUMHYECKOTO
HKCIIEPUMEHTA B TIOJTHOM COOTBETCTBUH C
npaBHiIaMy 0€301TaCHOCTH.

HaGmronenue, ¢pukcamus 1 onmucanue
PE3YJIBTaTOB MPOBEICHHOTO YKCIIEPUMEHTA
[TpoBenenne caMOCTOSTEIBHOTO MOUCKA
XUMUYECKOH nHpOopMaIu ¢
MICTIONIb30BAaHMEM PA3IMYHBIX HCTOYHHUKOB
(Hay4YHO-TIOIYJISIPHBIX U3AaHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYpPCOB
WHTepHera).

Tema 2.5 O0o0mIeHHE

Coneprxanne y4eOHON JUCITUTUTHHBI
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JlaboparopHast pabota 1
Pacnio3HaBaHne opraHn4ecKuX BELIECTB C IOMOIIbIO 1
XUMHUUYECKUX PEaKINil 2
[IpakTueckue 3aHATUA
I 'eneTnueckas CBSI3b OPraHUYECKUX BEIIECTB 1
2 I'eHeTnyeckas CBsI3b HECOPraHUYECKUX U 1
OpraHUYECKUX BEIICCTB
CamocrosTenpHas pabora [IpoBeneHune caMoOCTOATEIBHOTO MTOMCKA 8
3HAHMH no | 1Hammcanue nenovex npespamnieHuin XUMHUYECKON MHPOpMAIIH C 3
opraHuyeckoil XumMuu | 2 HamucaHue pedeparoB UCIIOJIb30BAaHUEM PA3JIMYHBIX UCTOUHUKOB 3
3 [ToaroroBka mo BOImpocam 3adera (HAy4YHO-TIOMYJISIPHBIX U3AHUH, 2
KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Hurepnera). Mcnonb3oBaHue
KOMITBIOTEPHBIX TEXHOJOTUH A7t 00pabOoTKH
U iepefaun XUMHUYECKO HHPOpMAIIH U ee
MIPEJICTaBJICHUS B PA3UYHBIX (popmax
KonTponbnas pabota mo o01ieii, HEOPraHUYECKON U 1
OPraHUYeCKOW XUMUM 1
JudbdepeHnmpoBaHHbIi 3a4eT 1
Bcero aynuropssix 114
CamocTosTenbHast pabota o0yyaroumxcs
Hroro 57

171
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2.3. Conep:xkanue npoGuIbLHON COCTABIAIOIEH

st mpodeccuit

15.01.05 Ceapwuk (pyuHoU U 4aCMUYHO MEXAHUIUPOBAHHOU C8APKU

(Hannasku)

15.01.25 Cmanounux (memanioobpabomka)

15.01.26 Toxapw - ynusepcan

15.01.29 Konmponep cmanounvix u crecapHuvix pabom
23.01.08 Cnecapb no pemonmy cmpoumenbHblX MAuUuH
npO(HUILHON COCTABIISIIONICH SIBISIFOTCS CASAYIOMINE TUAAKTUUECKUE SUHUIIBI:

CnennaibHOCTh HaumMenoBaHue pa3ziesioB U TeEM
15.01.25 Cmanounux Metamibl. OCOOEHHOCTH  CTPOEHHUSA
(memannoobpabomka) aToMOB U kpuctawioB. Dusznueckue

cBoiictBa  MertamioB.  Kiaccudukanus
METAJUIOB MO PA3IUYHBIM  [PU3HAKAM.
XUMUYECKHE CBOMCTBA METaJIJIOB.
DNEKTPOXUMHUUYECKUN PAJ  HaANpPSHKEHUM
METaJIoOB. MetajuioTepMusi.

OO6mme crnocoObl MOMyYeHHs] METaJIOB.
ITonsiTne 0 METaJIIyPrUH.
[TupomeTamnyprusi, TUAPOMETAJUTYPIUsl W
anekTpomeTamnyprus. CruiaBel YEpHBIE U
LIBETHBIE.

15.01.29 Konmponep cmanounblx u
cecapuvix pabom
15.01.26 Toxapws yrueepcarn
23.01.08 Cnecapwv no pemonmy
CMpOoUmenbHblX MAUUH

Mertamnael.  OCOOEHHOCTH  CTPOCHUS
aTOMOB U  KpUCTaUIOB. Dusnyeckue
cBoiictBa  MertauioB.  Knaccudukanus
METAJUIOB MO PAa3JIUYHBIM  [PU3HAKAM.
XUMHUYECKHE CBOICTBA METaJIJIOB.
DNEKTPOXUMHUUYECKUN PSAJ  HaANPSHKEHUM
METaJJIOB. MeTtajuioTepMus.

OO61ue crnocoObl MOMYYeHHUST METAJIOB.
ITonsiTue 0 METaJUTyPrUH.
[TupomeTrannyprusi, TUAPOMETATUTYPrUsl W
anekTpomeTamnyprus. CruiaBel 4€pHBIE U

LIBETHBIE.
DIIEKTPOJIUTHYECKAS JIACCOLIALINS.
DIEKTPOIUTHI 17} HEAJIEKTPOUTHI.
DIEKTpOIUTHYECKAS TUCCOLUALINS.
MexaHu3mel AJIEKTPOJIUTUYECKOU

auncconranuvu IJis1 BEHICCTB C PA3JIMYHBIMHA
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TUNIAMH XUMHUYECKOU CBSI3H.
['mapatupoBaHHbIE U HETUIPATUPOBAHHBIC
HWOHBI. CreneHb  DJIEKTPOJUTUYECKOU
mucconnanuu. CuipHBIE W cJIa0Oble
3NEKTPOJUTHL. OCHOBHBIE MOJIOKEHUS TEO-
pUH  BIEKTPOJIMTUYECKON JTUCCOLHUALUU.
KucmoTel, oOCHOBaHHMS M COJHM  Kak
AIEKTPOJIUTHL.

15.01.05 Ceapwux (pyunou u yacmuyro
MEXaHU3UPOBAHHOU C8APKU (HANIABKU)

Mertamnibl. OCOOGHHOCTH  CTpOEHUSA
aToMOB U  KpuctawioB. Dusnueckue
cBoiictBa  MertaioB.  Kiaccudukanms
METAJUIOB MO PA3JIMYHBIM MPU3HAKAM.
XUMHYECKHE CBOICTBA METaJIJIOB.
DIEKTPOXMMHUYECKUN PAJ  HANPSHKEHUU
MeTaJuioB. MeramnorepMust.

O6Lwue cnocobbl NonyyeHns
mMeTansioB. [MoHATHe 0 meTannypruu.
[MupomeTannyprus, rugpomeTansyprus
n anektpomeTtannypruda. Cnnassbl
YepHble N UBEeTHbIE.

DNEeKTPOIINTHYECKAS JUCCOLMALINS.
DNEeKTPOJIUTHI " HEDJIEKTPOUTHI.
DNEeKTPOIUTHYECKAS JTUCCOLMALINSL.
MexaHn3MBbl ANEKTPOIUTUYECKON

JTVCCOLIMAIIAN JIJISI BEIIECTB C PA3IMYHBIMU
THUIIAMH XUMHUYECKOU CBSI3U.
I'mppaTrpoBaHHbBIE U HETUAPATUPOBAHHBIE
WOHBI. CreneHb  DJIEKTPOJIUTHUYECKOU
nuccoruanmy. CuibHBIE H cJiaOble
31EKTPOJUTHl. OCHOBHBIE MOJIOKEHUS TE€O-
pUU  BJIEKTPOJIMTHYECKON JIUCCOLUALUU.
Kucnorel, oOCHOBaHHMS M COJM Kak
BJICKTPOJIUTHI.

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

(neruapupoBaHUEM ATaHa,
JenoJMMepHU3aLent NOJINATUJIEHA).
I'omonornueckui pan, u3omepus,

HOMEHKJIaTypa ajKeHOB. XUMHUYECKHUE
CBOMCTBA ATUJIEHA! TOpEHHE,
KaueCTBEHHbIE peakiuu (00ecCIBEeYMBAHUE
OpOMHOI BOJIBI M pacTBOpa MepMaHraHata
KaJIusl), TUApatanus, MOJMMEpPHU3aIus.
[IpuMeHeHuE FTUIIEHA HA OCHOBE CBOMCTB.

Juenbl n kayuyku. lloHsiTue o nueHax
KaK YTIJeBOJOPOJax C JIBYMsS JBOWMHBIMHU
CBS3MHU. CornpsikeHHbIE TTUEHBI.
XuMuYecKue cBoWcTBa OyTtaaueHa-1,3 u
U30MpeHa:  oOecIBeYyMBaHWe  OpOMHOM
BOJbl U TOJHMMEPHU3AlMS B KaydyKH.
HarypanbHbIil 1 CHHTETUYECKHE Kay4dyKH.
Pe3una.

AnkuHBL.  AnetuneH.  XUMHUYECKHE

CBOMCTBa aleTWIeHa: roOpeHue,
oOecIBeUnBaHNE OpoMHOM BOJIBI,
MIPUCOCTNHCHUH XJIOPOBOJIOPO/Ia u

ruaparanus. lIpumeHeHne aneTwieHa Ha
OCHOBE CBOMCTB. MexKKIaccoBasi U30MepHUst
C aJIKaJJMECHAMMU.

Apenbl. ben3osn. Xumuueckue CBOMCTBA
OCH30JIa: TOpEHWEe, PEaKIUu 3aMeIeHUS
(ra- JIOTEHUPOBAHUE, HUTPOBAHUE).
[IpumeneHue GeH3071a HAa OCHOBE CBOMCTB.

[Ipuponusie MCTOYHUKHU
yrJeBoa0poaoB. [IpupoaHblii ra3: cocras,
MIPUMEHEHHUE B KAYECTBE TOIJIMBA.
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3. YCJIOBUS PEAJINBAIINN YYEBHOU JUCHUITJIMHBI
3.1. TpeOoBaHus K MHHUMAJIBHOMY MATEPHAIbLHO-TEXHHUYECKOMY
o0ecIeYeHuIo

Peanuzauuss nporpamMmbl  TUCUMILIMHBL TpeOyeT Haluyus Yy4eOHOro
KaOuHeTa XuMUHU, 1abopaTopuu XuMuu

OOopynoBanre ydeOHOro KabuHeTa CreunanmanpoBaHHON yvebHon
mebenbto N cpeacrtesamm 0BydeHUs, OOCTATOYHbIMW AN BbINOSTHEHUS
TpeboBaHMIN K YPOBHIO NOArOTOBKM 0BYyYatoLLMXCS
O6opynoBanue 1a0opaTOpUu U paboOUnX MECT JIabOpPaTOPUH:
MHOrO(YHKLMOHAaNbHbIN KOMMNJSIEKC npenogasaTens;
* HaTypanbHble 00beKTbl, MOAenn, Npubdopsbl U Habopbl ANs

NOCTAHOBKMN OEMOHCTPALMOHHOIO U Y4EHNYECKOro SKCNEPUMEHTA;

* reyvyaTHble U 3KpaHHO-3BYKOBbIe CcpeicTBa O0y4eHUs;
*  cpefcTBa HOBbIX MHOPMAaLNOHHBLIX TEXHOMNOMMI,;
*  peakTuBbl;
*  MepeyvyHu OCHOBHOW U AO0MNOSTHUTENBHOM y4yebHOoM nuTepaTypbl;
*  BCromorartenbHoe obopyaoBaHME U NHCTPYKLUNN;
«  BubnmnoteyHbln oHA.

Texuudeckue cpeacTBa oOydeHus: MynbTUMeaunHoe obopynoBaHue,
NOCPEACTBOM KOTOPOro Y4acTHUKM obpas3oBaTenbHOro npouecca MoryT
npocmatpuBaTb BM3yarbHYlD WHGOpMauMio nNo XuMun, co3gaBaTb
npeseHTaunm, BugeomaTepuarbi 1 T. M.

3.2. UudopmanmoHHoe obecnevyeHmne

Nudopmarmonnoe  obecriedeHrne  OOy4YeHHS  COACPKUT  TEPEUYCHD
PEKOMEHIyeMbIX Y4YeOHbIX u3gaHui, MHTepHEeT-pecypcoB, IOMOJHUTEIbHOU
JUTEPATYPBI.

[ns ctyneHToB

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

labpuensH O.C, Ocmpoymos U.I., Ocmpoymosa E.E. u dp. Xumus
ana  npocgeccMn UM cneuuanbHOCTEN eCTeCTBEHHO-Hay4HOoOro
npocuna: y4eOHUK ANA CTyA. yudpexaeHuMu cpen. npod. obpaso-
BaHusa. — M., 2014.

labpuensH O.C., Ocmpoymos WU.I. Xnumuna pna npodeccun wm
crneunanbHOCTEM COLMANIbHOIKOHOMUYECKOTO U TFyMaHUTApPHOro
npocunen: y4eOHMK OnNA cCTya. yudpexpaeHunm cpen. npod. o6-
pasoBaHua. — M., 2014.
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labpuensH O.C., Ocmpoymoe W.I., Cnadkos C.A., [Jopogeesa H.M.
MpakTukym: y4yeb6. nocobue Ansa cTya. yudpexaeHun cpen. npodp.
o6pasoBaHusa. — M., 2014.

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

labpuensH O.C, Jlbicoea [.[. Xumua. TecTbl, 3agaum u
ynpaxHeHus: y4yeb. nocobue AnA cTya. yupexaeHun cpen. npod.
obpasoBaHusa. — M., 2014.

EpoxuH HKO.M., Koeaneea W.b6. Xumua pgna npodeccun u
cneunanbHOCTEN TeXHUYeCcKoro ] €CTeCTBEeHHO-Hay4Horo
npocdunen: y4yebHUK ANA CTyA. YyuypexaeHun cpen. npod.
oGpasoBaHusa. — M., 2014.

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

EpoxuH KO. M. COOpHMUK TeCTOBbIX 3afaHMU MO XUMUU: Yy4eo.
nocobue ANA CTyA. yupexaeHun cpea. npocd. obpasoBaHmsa. — M.,
2014.

EpoxuH FO. M., Koeanesa U. b. Xumuna pna npodeccun w
cneymanbHOCTEN TeXHU4YecKoro npoduns. ANEeKTPOHHbIN y4yeOHo-
MeTogun4veckum komnnekc. — M., 2014.

Cnaodkoe C. A, Ocmpoymos WN.I., [abpuensH O.C, JlykpsHoea H.H.
Xumua ana npocgeccun n cneumanbHOCTEN TEXHUYECKOro npoduns.
ANeKTPpoOHHOe npunoxeHue (3NeKTPOHHOe y4yeOHOoe uspgaHue) Ans
CTyA. yupexaeHun cpen. npod. obpasosaHusa. — M., 2014.

Pydsumuc I.E., ®ensOmaH @.I. Xumusi: HeopeaaH. xumusi: Y4eb6.
ons 8 kn. cped. wk. — 2-e u3o.- M.: lNMpoceeweHue, 2014.

Pydsumuc T.E., ®ensomaH @.[. 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 « N3zdamenbcmeo ACT»:
000 « U30amenbcmeo Acmpenby», 2014.

Pyosumuc I'.E., ®enbsomaH @.I.

Xumusi: OpeaH. xumusi. OcHoebl obuwy. xumuu (O6ob6uweHue u
yaenybneHue 3HaHulU): Y4yeb. ons 11 «kn. obuweobpazosam.
yupexdeHull. — M.: lIpoceewieHue, 2014.

41



[ns npenogasatens

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

NMpuka3 MHuctepcTBa o6paszoBaHust u Hayku PP ot 17.05.2012 Ne
413 «0O6 yTBepxaeHMM denepanbHOro rocynapCcTBEHHOro
oOpasoBaTenbLHOro craHgaprta cpegHero (nonHoro) obuwero o06-
pa3oBaHUAY.

Mpuka3s MuHucrepcTea ob6paszoBaHus U Hayku PP ot 29.12.2014 Ne
1645 «O BHeceHun u3ameHeHmn B [lpukaz MuHuUcTepcTBa
obpaszoBaHuAa U Hayku P® ot 17.05.2012 Ne 413 “O6 yTBepxaeHuu
denepanbHOro rocyaapCcTtBeHHOro obGpasoBaTefibHOro craHpapTta
cpeaHero (nNonHoro) odwero o6pasoBaHUA’».

NMucbmo [enapTtameHTa rocygapCTtBeHHOW NONMUTUKUM B cdepe
noarotoBkn pad6ounx kagpos u OMNO MwuHoGpHaykm Poccum ot
17.03.2015 Ne 06-259 «PekomeHpauum no opraHusauuuv NosrlyyYeHus
cpegHero oOwero oOpa3oBaHUA B npegenax OCBOEHUA
oOpa3oBaTenbHbIX nNporpaMm cpegHero npodeccuoHarnbHOro
obGpa3oBaHuA Ha 6a3e OCHOBHOro obwero obpasoBaHMA C y4eTOM
TpeboBaHMn deaepanbHbIX roCyAapCTBEHHbIX OOpa3oBaTesibHbIX
CTaHAApTOB M nofiyyaemom npodeccum wnum cneuymnanbHOCTU
cpepHero npodeccMoHanbLHOro oopasoBaHUAY.

labpuensaH O.C., flbicoga I'.[. Xumusa: KHUra gna npenopaBatens:
y4yeb.-meToa. nocoobue. — M., 2012.

[abpuensH O.C. u 0p. Xumua ana npodcdeccun n cneunanbHOCTEN
TexXHu4yeckoro npoduns (3N1eKTPoHHOEe NpUNoXeHue).

NHTEepPHET-pecypchbl

www.pvg.mk.ru (onumnunaaa «fokopu BopoOGbeBbI ropbi»).
www.hemi.wallst.tu (OO6pa3oBaTefibHbIA CanT ANsl  LWKONbHUKOB
«Xnumusy»).

www.alhimikov.net (O6pa3oBaTenbHbIA CanT ANA LWKONIbHUKOB).
www.chem.msu.su (QNeKTpOHHaa GubnmnoTeka No XMMun).
www.enauki.ru (AHTepHeT-u3aaHue ans yunteneun «EcrecTtBeHHble
HayKun»).

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

www.hij.ru (KypHan «XuMusi U XXu3Hb»).
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www.chemistry-chemists.com (35IeKTPOHHbIN XXypHan «XuMUKU U
XUMUA»).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
JAACIHUIIJINHBI

KoHTponsr ¥ oOlleHKa pe3yJbTaTOB OCBOCHUS Y4YEOHON JUCHUIUIAHBI
OCYILIECTBIJISIETCA TMPENOJIaBaTeIeM B IPOLIECCE MPOBEICHUS MPAKTHUYECKUX
3aHATHH, Ja00paTOpHBIX paldOT, TECTUPOBAHMS, a TaKXkKe B pe3ylibTare
BBITIOJIHEHUS ~ OOYYalONUMUCA  WHIWBHUIYAJbHBIX  3aJaHU, TMPOEKTOB,
VICCIICIOBAHU.

PesynbTaThl 00yueHHsS pacKpBIBAIOTCS Y€pe3 YCBOCHHBIC 3HAHUA U
NpUOOpPETCHHBIC  yMEHHUS, HANpaBJICHHBIE HA  NPHUOOpETeHHE  OOIIMX

KOMIIETEHIIHH.

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

U OLICHKHU Pe3yJIbTATOB

00y4eHus
1 2
- cpOopMHUPOBAHHOCTh HaGmonenue B xoze 00yueHus

MPEJICTABJICHU O MECTE€ XHMHUH B
COBPEMEHHOW HAy4yHOM KapTHUHE
MUpa; MOHUMAaHUE POJH XUMHUHU B
dbopMHpoBaHUU Kpyrozopa u (PpyHK-
LIUOHAJIbHOU I'PaMOTHOCTH
4esoBeKa JUISL pelieHus
IIPaKTUYECKUX 3a]1a4;

BJIAJEHUE OCHOBONOJIAralolUMuU

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

TEPMHUHOJIOTHEN U CUMBOJIUKOW;
BJIaJ[CHUE OCHOBHBIMH METOJIaMU

HAy4HOT'O ITO3HAHMS,
UCITI0JIb3y€MbIMH B XUMHU:
HaOJIIOIEHUEM, OITMCaHMEM,
U3MEpEHHUEM, IKCIIEPUMEHTOM;

yMeHHe 00palaThiBaTh, OOBSICHATH
pe3yNbTaThl MPOBEJACHHBIX OIBITOB
W JIeNIaTh BBIBOJBI, TOTOBHOCTH H
CIIOCOOHOCTh TMPUMEHSTH METO/IbI
MO3HAHUS npu peIIcHUH
MPAKTHYECKUX

chOpMHUPOBAHHOCTh YMEHHUSI ]aBaTh

3aj]1a4;

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

BJaJICHUE TIPaBHJIAMH TEXHUKHU
0€30MacHOCTH TPU HMCIIOIb30BaHUH
XUMHUYECKUX BEIICCTB,;

c(hOpPMHUPOBAHHOCTh COOCTBEHHOM
MO3UIIMK IO  OTHONICHHIO K
XUMUYECKOU uHpopmaIumu,

MOJy4aeMOu u3 pa3HbBIX

YcTHEIE OTBETHI

[TpakTrueckue pabOTHI, OTYET IO
BCP, ycTHBIE OTBETHI

YcTHBIE OTBETHI, Ta00paTOPHEIE
paboTtsl, [IpakTudeckue padboTh

3amoHeHNE CPaBHUTCIIbHBIX Ta6J'II/II_I

JlaGopaTtopHnas pabota

Beictynnenue ¢ coobueHrneM

[ToaroroBka npe3eHTau

Otuyer o BCP

[ToaroToBka cooOICHUH,
nabopaTtopHas pabota

DkcnepTHOE HabI0IeHHE,
ab0paTOPHBIE U PAKTUIECKUE
paboThI

3alUTa MPOEKTHBIX padboT

44




HNCTOYHHKOB.

IIpunoxenue 1

MJIAHUPOBAHUME YYEBHBIX 3AHSTUA C UCITIOJIb30BAHUEM
AKTUBHBIX U THTEPAKTUBHbIX ®OPM U METO/10B
OBYYEHMUA

n/n

AKTHBHbBIE H
Koa- dbopmupyembie
Tema yueOHOTO HHTEPAKTUBHbIE
BO yHUBEpCAIbHbBIC
3aHATHS (hopmbI U MeTOABI .
4acoB y4eOHbIE TEUCTBUS
00y4eHus
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1. | Ilepuoguueckuii 3aKOH ACIIOBAsI UI'PA; 3Hanust
J.1. MenneneeBa TEPMUHOJIOTHH,
yMEHHE  ONpEIeIsTh
GyHKIMHM ~ HAy4YHOIO
MO3HAHUS, HaBBIKH
paboThI B Ipymine
2. | XuMHUYeCcKue MHTEPAKTUBHAS JIEKIS 3uanus
BCIICCTBA BO rpynroBas TEPMHHOJIOTHH,
BceneHHoit yMEHHE  ONpPEIeIsTh
GyHKITIN Hay4YHOTO
MO3HAHUS, HaBBIKH
paboThI B rpymIe
3. Crtpoenue MeTOJl pabOThI B MaJIbIX 3HaHus
OpraHUu4YeCKHX IrpynIax: TEPMHUHOJIOTHH,
BEIIIECCTB YMCHUC OIPCACIIATH
GYHKIIMM ~ HAY4YHOTO
MIO3HAHMS, HaBBIKH
paboThI B rpyrmIe
4. [IpenenbHbie KOJJIOKBHYM; 3HaAHUS
YIJIEBOJIOPOJIBI U UX TEPMUHOJIOTHH,
0COOEHHOCTH YMEHHE  ONIpEIeliATh
GYHKIIMM ~ HAY4YHOTO
MO3HAHMS, HaABBIKH
paboTel B TpyMIE,
paboTel C  Hay4yHOM
JUTEPATYpPOU
5. YraeBo10poas KakK METOJ «MO3TOBOM IITYPM»; 3HaHus
OCHOBHBI  MCTOYHHUK TEPMUHOJIOTHH,
SHEPIHU YMEHHE  ONPENeIsATh
byHKIMHA Hay4YHOTO
MIO3HAHMS, HaBBIKH

paboTel B TpymIe,
paboTbl C  Hay4HOMU
JIUTEepaTypoit

[Tpumepnble TeMbI pedepaToB (IOKIAI0B),

WHAWBUAYAJIBbHBIX ITPOCKTOB

* buorexHomnorus u reHHas nHxxeHepus — TexHosoruu XXI Beka.

* HaHOTexHONOrMs Kak MPUOPUTETHOE HAIIPABIICHUE PA3BUTHS HAYKH U
npousBoAcTBa B Pocculickon denepanumu.

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

* AoTponusi METAJLIOB.

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

« M3oromsl Bogopoa.

* Hcnonp3oBaHue PaaAuOaKTUBHBIX N30TOIIOB B TCXHUYCCKUX LCILAX.
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PeHTreHoBCcKOe N3my4eHne U €ro UCIOIb30BAHUE B TEXHUKE U MEJIULIMHE.
[Ina3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.

AmopdHbI€ BeliecTBa B MPUPOJIE, TEXHUKE, OBITY.

OxpaHa oKpy>Karolen cpeaibl OT XUMHUYECKOTO 3arpsi3HEHUS.
KonnuecTBeHHBIE Xa-pPAKTEPUCTUKH 3arPSI3HEHUS OKPYKAIOIIEH CpEJIbl.
[Ipumenenue TBepI0TO U ra3000pa3zHoro okcuaa yriaepoaa (IV).
3ammTa 030HOBOTO SKPaHA OT XUMHUYECKOTO 3arps3HEHNUS.
['pyboaucniepcHbie CUCTEMBI, UX KJIACCU(UKAIUS U UCTIOJIb30BAaHUE B
npodeccro-HaIbHOU 1eATETbHOCTH.

KocMmernueckue remnm.

[IpumeHenue cycreH3uil U SMYJIbCUN B CTPOUTENLCTBE.

MuHepaibl ¥ TOpHBIE TTOPOJIbI KAK OCHOBA JIUTOCHEPHI.

PactBOpb!I BOKpyT Hac. Tursl pacTBOPOB.

Bopna kak peareHT u cpena uisi XHMHUYECKOTO IpoLecca.

Kuznb u nedarensHocTh C.AppeHuyca.

Bxinag oTe4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH IEKTPOJIUTHIECKON
U CCOLMA-1IAH.

YcTpaHeHHe )KeCTKOCTH BOJIbI HA TPOMBIIIJIEHHBIX NPEANPUITHUSX.
CepHas KHClIOTa — «XJ1€0 XUMUYECKON POMBIIILIIEHHOCTI.
Hcnonb3oBaHnEe MUHEPAIBbHBIX KACIOT HA MPEANPUATHIX PA3TUIHOIO
podus.

OKcHJIBI M COJTU KaK CTPOUTENIbHbIE MAaTEPHAIIBI.

Hctopus rurmca.

IToBapeHHas COJIb KaK XUMUYECKOE ChIPBE.

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

Peakiuu ropeHust Ha NPOU3BOJICTBE U B OBITY.

BupryansHO€ MOAEINPOBAHUE XUMUYECKUX ITPOLIECCOB.
DIEeKTpOJIN3 pacTBOPOB JIEKTPOJIMTOB.

DNEeKTPOJIN3 PacIljIaBOB ANEKTPOIUTOB.

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

No m3meHeHws1, 1ata BHeCEHHsI M3MEHEHHST; Ne CTpaHHITbI C M3MEHEHHUEM;

BbLJIO

CTAJIO

OcHoBanue:

IMoanuck Juna BHECHIEr0 U3MEHEeHUs
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