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1. O0mras xapakTepucTuka padboueit mporpaMMbl 00111e00pa3zoBaTeILHON
JUCIUTUIAHBI « XAMUSD)

1.1. MecTo IMCUMIIMHBI B CTPYKTYPe OCHOBHOU NPO(eCCHOHAIbHOI
00pa3oBaTeJIbHOM NPOrPAMMBI

O61eo6pazoBaTeIbHas NUCLUIIINHA «XUMUD SIBJISIETCA
00s13aTeNIBbHON YacThIO 00IIe00pa30BaTEILHOIO IHKJIAa 00pa30BaTEIbHOM
nporpaMmmsel B cootBeTcTBUU ¢ OI'OC CIIO mo cnenumanbrocTH 23.02.07
Texaudeckoe 00CIyKUBAaHHE U PEMOHT JBUTATENICH, CUCTEM W arperatoB
aBTOMOOWJICH.

TpynoeMKkoCcTh AUCIUIUIMHBI «XUMHUS» Ha YTIyOJICHHOM YpPOBHE
coctaBisieT 144 yaca, u3 koTopbix 132 uyaca — 0a3oBbIi Moayib (7
paszienioB) U 36 4acoB — MPUKIAJAHON MOJYJb, BKJIKOYAIOIIUN MTPAKTUKO-
OPUEHTHUPOBAHHOE coJiep>KaHue, yCUJIMBAIOIIEE npoPUIBHYIO
COCTABJISIOIIYIO IO KOHKPETHOM TPoeCCHM MITH CIIeNaTbHOCTH.

[Ipukmamaonn moxyns  Bkaouaer paszaen MHceciaegoBanue U
XUMHYECKMHA aHaIu3 00beKTOB TexHoc(epbl. Temaruka paszpena 9
BapbUpYyeTCS IO O0BEKTYy Oyayiied mnpodeccHoHaIbHOM ACATEIBHOCTH
CTYJAEHTOB TeXHOC]epa (TEXHOJIOTHYECKUE OOBEKTHI):

— s yKpynHeHHOW rpynmnbl crnenuaibHoct 29.00.00 TemaTtnka
«HccnenoBanue U XUMUUECKUM aHATU3 00BEKTOB TEXHOCHEPHD.

[lepuon oOydeHuss M pacnpeleseHue IO CEMecTpaM OIpeaesseT
oOpa3oBareybHas OpraHU3aldsl CaMOCTOSITEIBLHO, C YYETOM JIOTHKH
dbopMupOBaHUS MPEIMETHBIX PE3yJIbTATOB, OOLIUX U MPOPECCHOHATBHBIX
KOMIIETCHIIUN, MEXMNPEAMETHBIX CBS3€H C JPYTUMHU JUCHUILTMHAMHU
00111€00pa30BaTEILHOI0 U OOIIENPOPECCHOHATBHOTO IUKIOB y4EOHOIO
TiaHa.

1.2. lleqiu U yIaHUpPYyeMble Pe3YJbTAThl 0CBOECHUS U CIUTIIHHbI
1.2.1. lean v 3a1a4u JUCHUTIITMHBI

dopMUpPOBAaHHE Y  CTYJACHTOB  XUMHYECKOW  COCTABJISIOLICH
€CTECTBCHHO-HAYYHON KapTHHBI MUpPA KaK OCHOBBI NPUHATHS PEIICHUN B
KU3HEHHBIX W  TPOU3BOJICTBEHHBIX  CUTyallUsX, OTBETCTBEHHOTO
TOBEJICHUS B IPUPOTHOM CpEJIE.



3agaum AMCHUIVIMHBI:

1) cdopmupoBarh TOHHMaHWE 3aKOHOMEPHOCTEH TMPOTEKAHUS
XAMHAYECKUX TIPOIECCOB U SIBJICHUW B OKPYXKaIOWIECH Cpele, LEIOCTHOU
HAy4YHOM KApPTUHBI MHpPA, B3aUMOCBSA3U W  B3aUMO3aBUCUMOCTH
€CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHUS MPOBOJIUTH PACUYETHI IO XUMUUYECKUM (opMysiaM U
YPaBHEHUSIM XUMHUYECKUX PEAKIHM, IJIAHUPOBATh U HHTEPIPETUPOBATH
pe3yJIbTaThl XUMUYECKHUX SKCIIEPUMEHTOB,

3) chopMHupoOBaThH HaBBIKH MPOBEACHUS XUMHUYECKUX
AKCTIEPUMEHTANBHBIX UCCIETOBAHUN C COOTIOJIEHUEM MPaBHII 0€30MMacHOTO
oOpallleHHs ¢ BEIeCTBaMH 1 J1a00paTOPHBIM 000PY/I0BAaHUEM;

4) pa3BUTh YMEHMS aHAJIM3UPOBAThb, OICHUBATh, MPOBEPSIThH Ha
JOCTOBEPHOCTb M 000011aTh MHPOPMALIUI0 XUMHUYECKOIO0 XapakTepa W3
Pa3JIUYHBIX HCTOYHUKOB;

5) cdopmupoBaTh yMEHHUS TPOTHO3UPOBATH IIOCIEIACTBHUS CBOEH
NEATEITbHOCTH U XUMHYISCKUX MPUPOIHBIX, OBITOBBIX U
ITPOM3BOJICTBEHHBIX ITPOLECCOB;

6) chhopMHupoBaTh MOHUMAHUE 3HAYUMOCTH JIOCTIKCHUN XUMHUYECKOMN
HAYKU U TEXHOJIOTWH JJIi Pa3BUTHUS COLMAIBHOW W TPOU3BOJICTBEHHOU
coep.

1.2.2. Ilnanupyemblie pe3yJbTaThbl OCBOCHUS 001Ie00pa30oBaATEJIbHOU
aTMcHUIIAHBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC
COO



Koa n
HAHMEHOBaHHeE
(popmupyembIx
KOMIIeTeHIIU

HJ'IaHI/IpyeMI)Ie pe3yjibTaTbl OCBOCHUA TUCHUIIJIHHBI

O6uue’

JucuunIMHapHbIe’

OK 01. Beibupats
CIOCOOBI peLIeHUS
3ama4
npodeCcCuoHAIbHON
JeSITeTbHOCTH
MPUMEHHUTEIBHO K
pa3IMYHbIM
KOHTEKCTaM

B yacTi Tpy10BOT0 BOCIIUTAHUSI:

- TOTOBHOCTh K TpYy/ay, OCO3HAaHWE IICHHOCTH MacTepCTBa,
TpyAOTII00HE;

- TOTOBHOCTb K aKTUBHOM JE€ATEILHOCTH TEXHOJIOTHYECKON U
COIMAJILHOW HAIPaBICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATD,

IUIAaHUPOBaTb U CAMOCTOSITEJIbHO  BBIOJHATH — TaKylo
JESTENBHOCTD;
- MHTEpec K pasauuHbM cdepaMm npodeccHoHaIbHOM
NESTENIHOCTH,
Osaanenue YHHBEPCAJIbLHBIMH Y4eOHBIMH

NMO3HABATEJbHBIMM IEHCTBUSIMH:

a) 0a30BbIe JIOTHYECKHE IeHCTBHS:

- CcaMOCTOSATENbHO (OPMYIUPOBATH U  AKTyaTU3UPOBATH
mpo0biieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS ISt
CpaBHEHMUsI, KJIaccu(ukauu 1 0000IIeHNS;

- OMpENEeNsATh ILENN NEATebHOCTH, 3a/laBaTh IMapaMeTpbl U
KPUTEPUU UX TIOCTHUKECHUS;

- BBIABIATH  3aKOHOMEPHOCTH W TNPOTHBOPEYHUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCHTh KOPPEKTHUBHI B

JCATCIIBHOCTD, OLICHNWBATH

- BJIAJIETh CUCTEMON XMMMYECKHUX 3HAHUM, KOTOpasl BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUMA DJIEMEHT, aToM,
AIIEKTPOHHAsI 000J0YKa aToMa, S-, p-, d-3IeKTPOHHBIE OPOUTATIN
aTOMOB, WOH, MoJIeKyJIa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIHHOCTH, XUMHYECKast
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJSIPHBIA 00bEM, YTJIEpPOIHBIH

(byHKIMOHABHAS

CTCIICHb OKHUCJICHUA,

CKCIJICT, rpyiumiia, paaukali, HU30Mcepus,
HU30MCPHhI, TOMOJIOTHYECKHI pdaa, TOMOJIOru, YrieBOAOPOABI,
KHCJIOPOI- OHOJIOTUYECKU

aKTUBHbIE BellecTBa (YIJIEBOIBI, JKHUPBI, OEJNKH), MOHOMED,

U a30TCoACpKAIIUC COCIAUHCHUA,

oJauMmep, CTPYKTYpHOE

COCAUHCHHSA, KpUCTAIUIMYCCKAad PCHICTKA, TUIIBI XHUMHUUYCCKHUX

3BE€HO,  BBICOKOMOJIEKYJIIPHBIE

(OKHCIUTENIbHO-BOCCTAaHOBUTEIBHBIE,
peakiuu HOHHOTO OOMEHa),

peakuui 3K30- u

SHAOTCPMUYCCKUC, pacTBop,

OJICKTPOJINTHI, HEOJICKTPOJINTHI, QJICKTPOJIUTHYCCKAA

Jucconuranms, OKHCIIHTCIIb, BOCCTAaHOBHUTCIIb, CKOpPOCTb

XUMHUYECKON peaklMM, XMUMHUYECKO€ paBHOBECHE), TEOpUU U
3aKOHBI (T€OpHsl XUMUYECKOI'O CTPOEHUSI OPraHUYECKHUX BEIIECTB
A.M. bytiepoBa, Teopusi 3IEKTPOIUTUYECKON TUCCOLMAIUH,
nepuoanueckuii 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), CUMBOJIMYECKUN  SI3BIK

3aKOHOMECPHOCTH, XHUMUU,

! YKa3bIBalOTCA IMYHOCTHbIE 1 MeTanpeaMeTHble pesynibTaThl 13 ®roC COO (B nocneaHer pegakumm ot 12.08.2022) B oTriarosibHoi ¢opme, bopMmupyemblie
obLeobpasoBaTenbHOM ANCUUMANHOM
> AncumnaviHapHble (NMpeAMeTHbIe) pesy/bTaThl YKa3biBalOTCS B COOTBETCTBMMN C METOAMKOV NPenoAaBaHus AUCLUNINHDI




COOTBETCTBHUE  PE3YJILTATOB OcJsM, OLICHUBATh PHUCKHU
MOCJIEICTBUI ACATCIIbHOCTH,
- Ppa3BHBATb KpC€aTHuBHOC MBIIIJICHHUEC npun  pPCHICHHUHA

KU3HEHHBIX TPoOIeM

0) 0a3oBbIe HCCJIeA0BATEILCKHE TeHCTBUS:
- BIANeTh HaBBIKAMH  Y4eOHO-HMCCIEIOBATEIbCKOW U
MIPOEKTHOM 1eATeIbHOCTH, HABBIKAMHU Pa3peLICHUs MPoOIIeM;

- BBISABJIATH HquHHHO-CJIeI[CTBCHHBIC CBs3HU 158
aKTyaJM3UpOBaTh 3aJady, BbIJIBUTATh TUIIOTE3y €€ PEIICHMUS,
HaXOJIUTh

apryMeHTbl  JUIs

YTBEPKICHUM, 3a1aBaTh IIapAMETPhl U KPUTCPUH PELICHUS;

JI0OKa3aTelIbcTBa  CBOMX
- aHaJ'H/I?;I/IpOBaTI) HOJ'IyLIeHHI)IG B XOI€ peHIeHI/ISI 3aga4uu
pGSyJIbTaTBI, KpI/ITI/I‘IeCKI/I OIICHUBAThL HUX I[OCTOBCpHOCTb,
HpOFHOSHpOBaTI) N3MCHCHHUEC B HOBBIX YCJ'IOBI/HIX;

- YMCTB HepeHOCI/ITI) 3HAHUS B HO3HaBaTeJIBHYIO 158
HpaKTI/I‘IeCK}II-O O6J'IaCTI/I KHU3HECACATCIIBHOCTH,

- YMCTB I/IHTerI/IpOBaTB 3HAHUS W3 paSHBIX HpeI[MeTHBIX
obnacTei;

- BbIIBUI'aTb HOBBIC HJCHU, npeﬂnaraTb OpI/IFI/IHaJ'II)HI)IG
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTH X MCITOJIHL30BaHMUS B IIO3HABATEILHON U

COHH&J’ILHOﬁ IMPAaKTHUKE

(bakTonornyeckre CBEJACHHs O CBOMCTBAX, COCTaBe, MOIYUYECHUH U
0€30MacHOM HCIOJB30BAHUU BAKHEHIINX HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON NEeSTEIbHOCTH
YEJI0BEKa;

- yYMEThb BBIABJIATH XapakKTepHbIE NPU3HAKKM U B3aUMOCBS3b
W3YyYECHHBIX IOHATHM, MPUMEHATH COOTBETCTBYIOLIUE IOHSATHS
IIpU ONMUCAHUM CTPOCHHS M CBOMCTB HEOPraHUYECKUX U
OpraHN4YeCKHUX
B3aMMOCBS3b

BCIICCTB
XUMHUYCCKUX

U HX [PEBPALLCHUN;
3HaHUH C  TOHATUAMHM U

BBISABJIIATD

MNpEaACTaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMPEAMCTOB,

- YMCTb UCIIOJIB30BATh HAMMCHOBAHUSA XUMHUYCCKUX COGILI/IHGHI/Iﬁ
MEKIYHAPOAHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHH
U TPHUBHUAJIBHBIC Ha3BaHUIA BaXHEHUIITUX BCIICCTB (BTHHGH,
alleTUJIeH, MIHLIEpUH, peHo, popmanbiaerus, ykcycHas KUcioTa,
[JIMIWH, YTapHbId Ta3, YIIEKWCIbIA ra3, aMMHaK, rameHas

HU3BECTh, HCramecHass MU3BECTb,

bopmybI
BEIIECTB, YpPaBHEHHs XHMHUYECKUX pEaKIHl, OOBSICHATH HX
CMBICJI, TOATBEPXKAaTh XapaKTepHble XHMHYECKHE CBOMCTBA

NUThEBas cola U JIpYruXx),

COCTaBJIATH HCOPraHNM4YCCKUX HW  OPraHUuYCCKHX

BELIECTB COOTBETCTBYIOIUMMHU JSKCIIEPUMEHTAMH M 3aIUCSIMU
YPaBHEHUN XUMUYECKHUX PEAKIUI;

- yMETb  YCTaHABJIMBATH  IPHUHAJICKHOCTb  HU3YUYCHHBIX
HEOPraHWYECKUX W OPraHWYECKUX BEILECTB K ONPEIECICHHBIM
KJIaccaM U TpYIIaM COESIUHEHMM, XapaKTEpU30BaTh UX COCTaB U
Ba)KHEHILIME CBOWMCTBA; OMNPENENATH BUIBl XMMHUYECKHUX CBS3EH
(KoBaJIeHTHasi, MOHHAs, MeTaJUIM4yecKas, BOJOPOAHAs), THUIIBI
KPUCTANIMYECKUX  PELIETOK  BEIIeCTB;  KJIacCH(PUIUPOBAThH
XUMUYECKUE PEAKLIUH;

- cpopMHpOBATH MpPEJICTABICHUS: O MaTepUaJIbHOM €IUHCTBE




MHpa, 3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUM IIPUPOABL; O
MECTE U 3HAYEHHUU XMMHUU B CUCTEME ECTECTBEHHBIX HAayK U €€
poiu B OOECHEeYeHUH YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA: B
peleHn: MpodIeM SKOJIOTHYECKON, IHEPTeTUUECKOM U MUIIEBOI
0€30MacHOCTH, B Pa3BUTHU MEAMIMHBI, CO3AAHUH HOBBIX
MaTepHalioB, HOBBIX HMCTOYHUKOB SHEPrud, B oOOecreueHHH
palMOHATIBHOTO  MPUPOJOIOIB30BaHMUA, B  (OPMHPOBAHUHU
MHUpPOBO33PEHUSI M OOIIEH KyJIbTyphl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 37I0POBBIO
U IIPUPOJHOM cpene;

- BJIAACTh CUCTEMOM XMMHWYECKUX 3HAHWM, KOTOpas BKIIOYAET:
OCHOBOIOJIArarolue MOHATUS (JOMOJHUTEIBHO K CHUCTEME
NOHATUA  0a30BOr0  ypOBHSI) - M30TOIBI, OCHOBHOE U
BO30Y)KJICHHOE COCTOSIHUE aToMa, THOpHIM3alMs aTOMHBIX
opbutaneit, xumuueckas cBsi3p ("@ " m "", KpaTHBIE CBS3M),
MOJIIpHasi KOHIIEHTpalus, CTPYKTypHas (opmyra, u30MepHs
(cTpykTypHasi, reoMeTrpuueckasl (LUC-TPAHC-U30MEpUsi), THUIIBI
XUMHUYECKUX peaklHil (roMo- U TreTeporeHHble, oOpaTUMbIE U
HEeOoOpaTUMbIe), pacTBOPHI (MCTUHHBIC, JWCIICPCHBIE CHUCTEMBI),
KPUCTAJUIOTUAPATHI,  CTENEHb  JUCCOLMAIMHM,  AJIEKTPOJIU3,
KPEKUHT, PU(POPMHHT); TEOPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKHE 3HAHUS, JIekKAIIMe B OCHOBE NOHHUMAaHUS
MPUYMHHOCTH W CUCTEMHOCTHM  XHMHYECKHX  SIBJIICHHU,
COBPEMEHHBIE TMIPEJACTABICHHUS O CTPOCHUM BeEIleCTBa Ha
aTOMHOM, MOJIEKYJSIPHOM UM HAJIMOJIEKYJSIDHOM  YPOBHSX;
IIPEICTaBICHUsT O  MEXaHM3MaxX  XHMMMUYECKHX  peakuui,
TEPMOJIMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEpPHOCTSIX HX
IIPOTEKAaHUs, O XUMHYECKOM pABHOBECHM, JAHMCIIEPCHBIX
cUcTeMax, (pakTOIOrHYecKhe CBEIEHHUS O CBOMCTBAX, COCTAaBe,




NOJyYeHHH U Oe30MacHOM  MCIOJIb30BAaHMM  Ba)KHEHIIUX
HEOPraHMYECKUX U OpraHMYeCKUX BeUIECTB B OBITY W
NPAaKTUYECKON JESTEeNbHOCTH YeJIOBeKa; OOLIMX Hay4YHbIX
NPUHIUIAX ~ XMMHYECKOTO  MpOU3BOACTBa (Ha  mpHUMepe
NPOM3BOJICTBA  CEPHOM  KUCIOTHI, aMMHakKa, MeTaHoJa,
nepepadoTKu HePTH);

- yMeThb NPOBOJUTH pacueTbl MO XHMHUYECKUM (dopMmyiaM U
YpaBHEHHSIM  XUMHYECKHX pPEaKUMid C  HUCIHOJIb30BAHUEM
¢u3nueckux BEJWYMH (Macchl, oObeMa Tra30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPHU3YIOIIHUX BEIIECTBA C KOJWYECTBEHHOMN
CTOPOHBI: pacueThl IO HAXOXKICHUI0O XHMHUYECKOH (HopMyibl
BEIECTBA; pacueThl Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
NPOAYKTa PEaKIUH, €CIM OJHO W3 HMCXOJHBIX BEIIECTB JaHO B
BHJIE  pacTBOpa C  ONPENCICHHOW  MaccoBOM  JoJed
pPacTBOPEHHOTO BENIECTBA WJIM JIaHO B HU30BITKE (KMMeeT
MIPUMECH); pacyeThl MAaccoBOW WM OOBEMHOH J10JIM BbIXOAA
NPOAYKTa pEeaKIUH;, pacueThl TermIoBoro 3pdexra peakuui,
00BEMHBIX OTHOLIEHUH ra3oB;

- YMETh BBISBIATH XapaKTepHbIC MPHU3HAKH W B3aMMOCBS3b
U3yUYEHHBIX MOHATHHA, MPUMEHATb COOTBETCTBYIOLIUE MOHSATHS
NpA ONHCAaHWUM CTPOCHUS W CBOWCTB HEOPTaHMYECKUX H
OpPraHUYECKUX BELIECTB W WX [PEBpAllleHHH; BBIABIATH
B3aMMOCBSI3b ~ XMMHYECKMX  3HaHMH €  TOHATUSAMH U
NpPEJCTaBICHUAMHU APYTUX NPEIMETOB s 0ojiee OCO3HAHHOTO
[IOHUMAaHMS U OOBSICHEHUs CYILIHOCTU MAaTE€pHUaIbHOTO €IUHCTBA
MHUpa; HCHOJb30BATh CUCTEMHBIE XUMHMYECKHE 3HAHMUA JUIS
OOBSICHEHUs ¥ TPOTHO3MPOBAHUS  SBJICHUH, HMEIOIUX
€CTECTBEHHOHAYUHYIO PHPOLY;

- YME€Th UCHOJb30BATh HAMMEHOBAHUS XMMUYECKUX COCTUHEHUIN
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MEXIyHapOAHOIO COX03a TEOPETUYECKON M NPUKIATHON XUMHUHU
Y TPUBUAJIbHBIE HA3BaHMsI BELIECTB, OTHOCSIIUXCS K NU3yYEHHBIM
KJlacCaM OpPraHMYECKHX W HEOPraHWYECKHX COCIUHEHUI;
UCIIOJIb30BAaTh XMMHMUYECKYIO CHMBOJIMKY ISl COCTaBJICHUS
dbopMya1  HEOpPraHMYECKHUX  BEIIEeCTB, MOJEKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEpHYTHIX, COKpAIEHHBIX U CKEJIETHBIX)
dbopMya OpraHMYeCKHMX BELIECTB; COCTaBIATh ypaBHEHMS
XUMHMUYECKUX  pEakuuil W pacKpblBaTb MX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKLUI  MOCPEICTBOM
COCTaBJICHUs DJICKTPOHHOTO OajaHca 3THX pEaKUWi; peakuuit
MOHHOTO OOMEHa TIyTeM COCTaBJ€HHUS UX IMOJHBIX H
COKpAlIeHHBbIX HMOHHBIX ypaBHEHUH; peakuuil TuIpoiu3a,
peakuui KOMILJIEKCOOOpa30BaHUs (Ha puMepe
THJIPOKCOKOMIUIEKCOB IIMHKAa M AJIOMHUHHS); IOJITBEPKIaTh
XapaKkTepHbIe XUMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH U 3alUCIMU YpaBHEHHI
XUMUYECKUX PEAKLUH;

- YMeTh KlacCH(UIUPOBaTh HEOPraHUYECKHUE U OpPraHUYECKHE
BELIECTBA M XMMUYECKUE DPEAKIMH, CAMOCTOSATEIbHO BBIOMPATh
OCHOBAaHUS W KpUTEPUM M KiIacCU(UKAUK HM3y4daeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB M BakKHEHIIneE
CBOMCTBA BEIECTB, IPUHAMIEKAIUX K OIPEIEICHHBIM KlaccaM
U TIpynmaM CO€IMHEHMH (MpOoCThle BELECTBA, OKCHUJBI,
TMJIPOKCHU/IBI, COJM; YIJIEBOJOPOJbI, MPOCThIE 3(UPHI, CIUPTHI,
(beHOoIbI, aJbJeruibl, KETOHbI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE
3(UpBL, KHUPBI, YIJIEBOAbI, AMUHBI, AMHUHOKHUCIOTHI, OEIKH);
IIPUMEHATh 3HAaHHWA O COCTaBE M CBOMCTBaxX BEUIECTB JUIA
OKCIIEPUMEHTAJIbHOW  IMPOBEPKH  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEM  NPOTEKAHMs XMMHMYECKHX PpEakuuid |




IIPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYILIECTBIICHUS;

- YMETb MOATBEPXKJAaTh HAa KOHKPETHBIX INPUMEPAX XapaKTep
3aBUCUMOCTH  PEaKIMOHHOW  CHOCOOHOCTHM  OpPraHMYECKUX
COCIMHEHUI OT KPaTHOCTH M THIIA KoBaJeHTHOH cBsizu ("TF " u
"'"), B3aMMHOT'O BJIHMSHHS aTOMOB U TPYTI aTOMOB B MOJIEKYJIaX; a
TaKkXe OT OCOOCHHOCTEH peanu3ali pPa3IMYHBIX MEXaHU3MOB
IIPOTEKAHUS PEAKLUII;

- YMETb XapaKTepHU30BaTb IEKTPOHHOE CTPOECHHE aTOMOB (B
OCHOBHOM U BO30Y>KICHHOM COCTOSIHUM) M MOHOB XMMHYECKUX
anementoB 1 - 4 mepuonoB Ilepuoamueckoit cuctemsr J[.U.
MenneneeBa M HMX BaJCHTHBIE BO3MOXKHOCTH, HCHOJb3Ys
nousatus "s", "p", "d-sanexrponnsie” opOuTaNN, SHEPrETHYECKHUE
YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB
XUMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX HMHU COEIMHEHHUH 110
nepuoaam U rpymnnam;

OK 02. Mcnons3oBaTh
COBPEMCHHBIC
CpeAcTBa MOUCKa,
aHamM3a u
UHTEpIpETAINN
uHbOpMaIuu U
WHPOPMAIMOHHEIC
TEXHOJIOTUH IS
BBITTOJIHEHUS 32144
npodeccuoHaNbHOMI
JeSITeTbHOCTH

B 00/1acTH HEHHOCTH HAYYHOI'O NTO3HAHMSA:

- cOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIECTBEHHOU
MIPAKTHKH, OCHOBaHHOTO Ha ranore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEpILEHCTBOBAHHE SA3BIKOBON M YUTATEIHCKON KYJIBTYPHI
KaK CpeACTBa B3aUMOJEHCTBUS MEXIYy JIIOJbMU M IO3HAHUSA
MUDA;

- OCO3HaHWE LIEHHOCTU HAay4HOH JEATENBbHOCTH, TOTOBHOCTD
OCYIIECTBIISATH MPOEKTHYIO u UCCIIEIOBATENBCKYIO
JEeSATENIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE;

OBaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMH

- YMETbh IUIAHUPOBATH U BBINOJHATH XUMHUYECKUI IKCIIEPUMEHT
(mpeBpallleHusl OpPraHUMYeCKUX BEIIECTB IPU  HarpeBaHHH,
MOJTy4YeHUE ATHJIEHA U M3yYEHHE €ro CBOICTB, KaueCTBEHHBIE
peakiMM Ha aJbJEeTUAbl, KpaxMmajl, YKCYCHYIO KHUCIIOTY;
JeHaTypalusi O€IKOB IpU HarpeBaHUM, LBETHbIE pEaKIUU
O€enKOB; MPOBOAUTH pEAKIMM HOHHOTO OOMEHa, OIpeNeNiTh
Cpeay BOAHBIX pacTBOPOB, KAUECTBEHHbIE PEAKIIMU HA CyJb(aT-,
KapOOHAaT- M XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHHUS; pelIaTh
JKCIIEpUMEHTANIbHbIE  3aJaud 1o TeMaM "Metamnel" u
"Hemertannsl") B COOTBETCTBUM C MpaBWIAMH  TEXHUKHU
0€301acHOCTH MpHU 0OpallleHNH C BELIECTBAMHU U JIAOOPATOPHBIM
00OpyJIOBaHUEM; MPEACTABIATh PE3yJIbTaThl  XMMHUYECKOTO
HKCHEpUMEHTa B (OpMe 3alMCH YpaBHEHHH COOTBETCTBYIOIIUX
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MO3HABATEJLHBIMU J1eHiCTBUSIMU:

B) paborta ¢ nngopmanmeii:

- BJIaJIeTh HaBBIKAMH TOy4eHHS UH(OpMAIINU U3 HCTOYHUKOB
pasHbIX  THUIIOB,
aHaJIM3, CHCTEMAaTH3alUI0 M HMHTEPIpPETanni0 HH(POPMALUH

CaMOCTOATCIIBHO  OCYIICCTBJIATH ITOUCK,

pa3NUYHBIX BUAOB U (POPM IpECTaBICHHUS;

- co3JaBaTh TEKCThl B pa3iMyHbIX (QopMarax ¢ ydeToM
Ha3zHaueHUs MHGOpMAIMM W IIEJICBON ayIUTOPUH, BHIOMpas
ONTUMAIIbHYIO (hOpMY MPEACTABICHUS U BU3YyaIH3alUH;

- OLIGHUBATh JJOCTOBEPHOCTb, JISTHTUMHOCTH MH(pOpMAIHH, €€
COOTBETCTBHE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- UCIIOJIb30BaTh CpeacTBa UH(POPMALMOHHBIX u
KOMMYHMKAIIUOHHBIX TEXHOJIOTUN B PELIEHUU KOTHUTHBHBIX,
KOMMYHHUKaTUBHBIX U

OpraHn3allMOHHBIX 3aga4 C

co0IroieHNEM TpeOoBaHU SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHusi, MPaBOBbIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIaJIETh HaBbIKaMM paclio3HaBaHMA U 3aILUThI HHYOpMaLuy,

nH(OPMaLlMOHHON 06€30MaCHOCTH JIUYHOCTH;

peakuuii U (QopMynHpOBaTh BBIBOJBI HAa OCHOBE OJTHUX
pe3yiIbTaTOB;
- yMeTh  AaHANM3UPOBATh  XUMHUYECKYl0  HH(popmainuio,

MOJly4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEACTB MaccOBO
uHpopMaluu, cetb IHTEepHeT U Ipyrue);

- BJIaICThb OCHOBHBIMU MCTOAAMHU HAYYHOTI'O ITO3HAHUS BCUICCTB U
XUMHUYECKUX SIBICHUN (HAaOMIOJeHNUEe, U3MEPEHHUE, IKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh TPOBOAUTH pacueThl MO XUMHYECKUM (opmynam u

YPaBHCHUAM XUMHNYCCKUX peaKHI/If/'I C HUCIIOJIB30BaAHHECM

¢u3nUecKUX  BEJIMYUH, XapaKTepU3YIOIIMX  BEIIeCTBA C

KOJJMYECTBEHHON CTOPOHBI: MacChl, o0bemMa (HOpPMaJIbHbBIE

yCJIOBI/ISI) Ia3oB, KOJIMYCCTBA BCIICCTBA, HCIIOJIB30BaTh

CUCTCMHBIC XHMUUYCCKHUC 3HAHHA I MNPHUHATHA peHIGHI/Iﬁ B
KOHKPCTHBIX JXU3HCHHBIX CUTyalluAdX, CBA3aHHBIX C BCUICCTBAMU
" UX IPUMCHCHHUEM,

- YMETH CaMOCTOATCIbHO

IJIaHUPOBATh n IIpOBOAWTDH

XUMHUYECKUH SKCIEPUMEHT (IMOJIydeHHE W HU3y4YeHHE CBOMCTB

HCOPTaHUYCCKUX MW OpraHUYCCKUX BCIICCTB, KAYCCTBCHHBLIC
peaKnuu YIJII€BOAOPOI0B Pa3IMIHBbIX KJIaCCOB u
KHCJIIOPOACOACPIKAIINX OpPraHu4Y€CKUX BCIICCTB, pPEICHUC

AKCIIEPUMEHTAIIBHBIX 3a71a4 10 PACIIO3HABAHUIO HEOPTaHMUECKUX
1 OpPraHUYECKHUX BEIIECTB) C COOI0ICHUEM MPaBHII O€3011aCHOTO
oOpalleHus1 ¢ BEIIECTBAMH M JIA0OPATOPHBIM O0OPYAOBaHHEM,
dbopMyIHpOBaTh  LEJH MPEIOCTaBNIATh B
pa3auuHOi hopMe pe3yNbTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U

HCCIICO0OBaHUA,

OLIGHUBATh UX JOCTOBEPHOCTH;
- YMETh OCYILECTBIIATH LEJICHANPABICHHBIA MOUCK XUMUYECKOU
uHGOpMallMd B Pa3IMYHBIX HCTOYHUKAX (Hay4yHass M y4yeOHO-
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Hay4Has JUTepaTypa, CPelICTBa MAcCOBOW WH(MOpMAIUHU, CETh
WuTepHeT U Apyrue), KpUTUYECKH aHAIU3UPOBATh XUMUYECKYIO
nHdopmaruo, repepabareiBaTh €€ U
COOTBETCTBHH C MTOCTABIEHHOW y4eOHOM 3a/1a4eif;

- BJAJETh CHUCTEMOM 3HAHUW O METOJAX HAYYHOTO MO3HAHUs

HUCIIOJB30BaTh B

SIBIICHUI mpupoabl, HUCIOJIL3YCMbBIX B CCTCCTBCHHBLIX HAYKaX U
YMCHHUAMU IIPUMCHATH 3TU 3HAHUA IPU SKCIICPUMCHTAJIBHOM
HCCICIJOBAaHNMM BCIICCTB MW JJIA OOBSACHECHHS XHMHUCCKHX
ﬂBHCHHﬁ, UMCIOINX  MECTO B npupoae HpaKTquCKOﬁ
JACATCIIBHOCTH 4YCJIOBCKA U B HOBCGHHGBHOfI KHU3HH,

OK 04. 3¢ dexruBHO
B3aUMOJIENCTBOBATEL U
paboTath B
KOJUUIEKTUBE U
KOMaHJIe

- TOTOBHOCTH K C&MOpaSBI/ITI/IIO, CaAMOCTOATCIBHOCTU U
CaMOOTIPEJIEIICHHIO;

-OBJIaJICHUE HaBBEIKAMU y4eOHO-HCCIIeI0BATEIBCKOM,
MIPOCKTHOM M COLMAIILHOM JCSITEIBHOCTH;

OBJIa)]eHI/Ie yHl/IBepcaJIbeIMH KOMMyHI/IKaTI/IBHI)IMI/I
JelCTBUSIMU:

0) coBMecTHAas JesITeJIbHOCTD:

- TMOHUMAaTh M HCIIOJIb30BAaTh MPEUMYyIIeCTBA KOMaHIHOW W
WHIWBUTyATbHOU PaOOTHI;

- MIPUHUMATh LEean COBMECTHOM
OpraHW30BBIBATh W KOOPJAWHHPOBATH JCHCTBUA IO €€
JOCTI)KEHHMIO: COCTABJISITh IUIaH JCHCTBUM, paclpeneisiTh

pPOJM C Y4EeTOM MHEHUH yYaCTHHKOB OOCYXIaThb pe3yJIbTaThl

ACATCIIBHOCTH,

COBMECTHOM paboTHI;
- KOOpJMHMPOBATH U BBINOJHATH PabOTy B YCIOBHUSX
peaJIbHOTO, KOMOMHUPOBAaHHOTO

BSaHMORGﬁCTBHH;

BUPTYaJILHOTO u

- OCYHICCTBJIATH IMO3UTHUBHOC CTPATCTHYCCKOC IMOBCICHUC B

Ppa3IMYHbIX CUTyalusiXx, MIPOABJIATH TBOPYCCTBO )48

- YMETh TUIAHUPOBATh U BBIMOJIHATH XUMHUYECKUN SKCIIEPUMEHT
(mpeBpailleHusi OpraHUYECKUX BEIIECTB TMpPH HarpeBaHUH,
MOJIyYeHUE STWJICHA M W3Y4YEHUE €ro CBOWMCTB, Kaue€CTBCHHBIC
peakuuu Ha
JleHaTypanusi OETKOB TP HArpeBaHHWM, IIBETHBIC PEaKIIUU

QIBJETUAbI, KpaxMmaj, YKCYCHYI KHUCIIOTY;
O€nKOB; IMPOBOJAUTH pEAKIMM HOHHOTO OOMEHa, OIpeleNaTh
cpeay BOAHBIX pacTBOPOB, KAUECTBEHHBIE PEAKIIMU HA CyJlb(aT-,
KapOOHAaT- U XJIOPHI-aHUOHBI, Ha KaTHOH aMMOHHS; pellaTh
JKCIEPUMEHTANIbHbIE  33Ja4d 110
"Hemertamnsl") B COOTBETCTBUM C MpaBWJIAMH  TEXHUKHU
0€30IacHOCTH MpHU 0OpallleHNH C BELIECTBAMHU U JIAOOPATOPHBIM
00OpyJOBaHUEM; TMpPEACTABIATh PE3yJIbTaThl  XMUMHUYECKOTO

JKCIEpUMEHTa B (OpME 3alUCH YpaBHEHHH COOTBETCTBYIOILUX

TemMaM "Metamel" U

peakimii W (GOPMYIMPOBATH BBIBOABI HAa OCHOBE O3THUX

pE3yJIbTaTOB;
-YMETh CaMOCTOSITEIILHO IJIAHUPOBATh U IPOBOAUTH XUMUUECKUM
HKCHEPUMEHT (IOJTYUYCHUE U U3yYEeHUE CBOWCTB HEOPTaHHMUECKUX
U OpraHMYeCKHX  BEILECTB,

Ka4C€CTBCHHBIC pcakuuun

YIJIEBOJAOPOJOB PA3IUYHBIX KIJIACCOB M KHCJIOPOACOACPKAIINX
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BOOOpaxkeHue, ObITh MHUIIUATUBHBIM
Osaanenne YHUBEPCAJIbHBIMHA
JelCTBUSIMU:

I') NPUHSATHE ce0sl U APYTHUX JIOJei:

peryJIiTHBHBIMH

- NPUHMMATh MOTUBBI M apryMeHTbl JAPYIMX JIOAeH Mpu
aHaJIN3€ PE3yJIbTaTOB EATEIbHOCTH;

- IPU3HABAThH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;
- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYTOTO
4eJI0BEKA;

OpPraHUYECKUX BEILIECTB, PELICHHE SKCIEPUMEHTAIbHBIX 3aJau
[0 PACIO3HABAHUIO HEOPTaHMUECKUX U OPraHMYECKUX BEIIECTB)
C coOJII0IeHNEM MpaBUJ 6€30I1aCHOT0 OOpaIIEeHuUs C BELeCTBaAMU
U J1abopaTopHbIM 00OpyAOBaHHEM, (HOPMYIHPOBATH LIEIH
UCCIIeIOBaHMsI, IPEAOCTABIATh B PA3IUYHON (opMe pe3yabTaThl

SKCIICPUMCHTA, aHAJIU3UPOBATL U OICHUBATL UX NJOCTOBCPHOCTD,

OK 07.
CopnelicTBOBaTh
COXpPaHEHHUIO
OKpY>Karollei cpepl,
pecypcocOepexeHuto,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMara,
HPUHIUIIBL
OepexKIMBOTO
IIPOM3BOJICTBA,

3P PEeKTUBHO
IEUCTBOBATH B
Ype3BbIUaiHBIX
CUTYyalUsAX

B 00/1acTH 3K0/10rH4€CKOr0 BOCIIMTAHMS:

- c()OPMUPOBAHHOCTH 3KOJOTUYECKON KYJIbTYphl, TOHUMAHUE
BIIMAHHUS  COLMAIBHO-DKOHOMMYECKMX  IPOIECCOB  Ha
COCTOSIHUE€ TIPUPOJHOM M COIMAJIBbHOW CpEelbl, OCO3HAHUE
rJ100aJIBbHOTO XapaKTepa KOJIOTHYECKUX MPOodIIeM;

- IJJAHUPOBAHUE U OCYLIECTBJICHUE JIEHCTBHUI B OKPYIKaOIIEH
Cpele Ha OCHOBE 3HAHUA IeJell yCTOWYMBOIO PA3BUTHUS
YEJI0BEYECTBA;

aKTUBHOE  HENpUATUE  JEUCTBUI, MPUHOCIIIMX  Bpea
OKpY’KarollleH cpeae;

- YMEHHUE MPOrHO3UPOBATh HEOIArONPUATHBIE SKOJIOTUYECKHE
MOCJIE/ICTBUS TIPEANPUHUMAEMBIX ACHCTBUM, NMpenoTBpaniaTh
UX;

- pacHIMpeHHE OmbITa JACSITENBHOCTH  HKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

- OBJIaJICHHE HABBIKAMH y4eOHO-HCCIIeI0BATENbCKOM,

MPOEKTHOU M COLMAJIbHOM JIEATEIIbHOCTH;

- chopMupOBATH MPEACTABICHUSI: O XUMHUECKOW COCTABJISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MUpPA, POJIM XUMHUH B TO3HAHUU
SIBJIIGHUN TPUPOABI, B (POPMHUPOBAHUM MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIHMOHAJIBHOM TPaMOTHOCTH, HEOOXOJIMMOU

JUId  pelIeHus MPaKTHYECKUX 3ahad U SKOJIOTMYECKH
00OCHOBAaHHOTO OTHOUIEHMsSI K CBOEMY 370POBbIO M IPUPOHOM
cpene;

- yMeThb COOJII0/IaTh MpaBWa IKOJOTHYECKU IEJIECO00pa3HOTO
MOBEJCHUST B OBITY W TPYIOBOH IEATEIBHOCTH B IIEIAX
COXpaHEHHsI CBOETO 37I0POBbS UM OKPYXAIOIIEH MPHUPOTHON
BO3/ICHCTBUS KUBBIC
CMBICIT

Cpelbl; YUYUTHIBATh OMACHOCTh Ha
OpPraHM3Mbl  ONpPEICICHHBIX
MOKa3aTesl MPeAeNbHON JOMyCTUMON KOHIICHTPAIUY;

- yMeTh MPOTHO3UPOBATh, AHAIM3UPOBATH M OICHUBATH C
MO3ULINI PKOJIOTMYECKON O€30IIaCHOCTH MOCIIEACTBHS OBLITOBOM U

CBSA3aHHOU C

BCIICCTB, IIOHUMas

MIPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKA,
nepepaboTKOM BEIIECTB; UCIOIB30BATh MMOJYYCHHBIC 3HAHUS TS
NPUHITUS TPAMOTHBIX pEHICHHH TpoOlieM B  CUTYalHsAX,
CBSI3aHHBIX C XUMUECH;

- YMCTb OCO3HaBATb OIIACHOCTL BOSﬂGﬁCTBHH Ha JKHBBIC
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OpraHU3MbI OIIPECACIICHHBIX BCIIIECTB, IIOHUMas CMBICJI
IIOKa3aTeisa HpeﬂCHBHOﬁ I[OHyCTPIMOfI KOHICHTpAalnuu, u
IIOACHATH Ha IMpuMepax CIIOCOOBI YMCHBIIICHUA n
npeaoTBpalicHUd WX BPCAHOI'O BO3JCHUCTBHUS Ha OopraHmusm
YCJIIOBCKaA.

IK...

* MK ykasbiBatoTcs B cootBeTCTBUM ¢ PrOC CMNO peanmnsyemoli npodeccumn / cnewmansHoOCTH
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2. CTpyKTYypa M cofep:xaHue 0011e00pa3oBaTeJIbHOH JUCHMIIIMHBI « X HMHUS)

2.1. O0bem AUCHUIIMHBI U BBl Y4eOHOH padoThI

Bup y4yeOHoi padboThI

O0neM B yacax

O0bem 00pa3zoBaTeIbHOM MPOrPaAMMBbI TN CIIUTIIUHbBI 144
B T.Y.

OcHoBHOe coep:kaHue 132
BT. U..

TEOopeTHIecKoe 00yueHue 44
IIPAKTUYECKUE 3aHITHS 52
B T.4Y. KOHTPOJIbHBIE PaOOTHI 10
1a0opaTOpHbIE 3aHATHUS 16
IIpogeccrnoHaIbLHO-OPHEHTHPOBAHHOE COJAEPKaHUE (COaepKaAHue 36
NMPUKJIATHOTO MOIYJIfA)

BT. 4..

TEOpeTHYecKoe 00ydeHne -
MPAKTUYECKUE 3aHATUSA 22
n1abopaTOpHbIE 3aHATHUS 14
IIpomeskyTouHas aTTecTauus (IK3aMeH) 12
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2.2. TemaTu4ecKHii IJIAH U COeP:KaHMEe TUCIUTIIHHBI

HaumenoBanue | Copep:kaHue y4eOHOro Marepuaja (OCHOBHOE M NMPO(ecCHOHAILHO-OPHEHTHPOBAaHHOe), JIabopaTopHbie | O0bem @opmupyemble
pa3aesioB U TeM U NPaKTHYeCKHe 3aHATHS, IPUKJIATHONH MOAYJIb YacoB | KOMIIETEHIHH
1 2 3 4
OcHoBHOe coaep:xkaHue 132
Pa3zgen 1. OcHOBBI cTPOEHUS BellleCTBA 10
Tema 1.1. OcHoBHOe conep:kaHue 6 OK 01
Crpoenue atomoB | TeopeTnueckoe o0yueHune 4
XUMHUYECKUX CoBpeMeHHast MOJIENTb CTPOCHHSI aToMa. DIIeKTpoHHas KoHpurypaius aroma. Kinaccudukanmst XuMmuaeckux
3JIEMEHTOB U 3JIEMEHTOB (S-, p-, d-dyeMenTsl). BajneHTHbIC 27eKTpoHBI. BaleHTHOCTE. DIeKTpOHHAS IPUPOAa XUMHUUECKOU
npupoaa CBSI3H. DIEKTPOOTpUIIATENbHOCTh. KoBaneHTHasI CBsI3b, €€ Pa3HOBUAHOCTH U MEXaHU3MBI 00pa30BaHUS 4
XUMHYECKON (oOMeHHBIN U TOHOPHO-aKLEeNTOpHEIH). MoHHas cBa3b. MeTtamnmuueckas cBsi3b. BogopoHas cBs3b.
CBA3U MexMoneKyIsspHble B3aUMOACUCTBHUS.
H30TO11BI, OCHOBHOE M BO30Y>KJIEHHOE COCTOSIHUE aTOMa, TMOpUIU3alisl aTOMHBIX OpOHUTaneil.
IIpakTnyeckue 3aHATHA 2
IIpakTuyeckoe 3ansaTue Nel Perienue npakTHUeCKUX 3aJJaHUM Ha COCTABIIEHUE 3JIEKTPOHHO-TpaUuecKux
¢dhopmyn snemenToB 1—4 nepuozoB. Pemenne 3aianuii Ha UCMOJIB30BAHME XUMHUECKON CUMBOJIUKY U Ha3BaHUHN
COEMHEHHI IO HOMEHKJIATYPE MEKIYHAPOIHOTO COK03a TEOPETUYECKON M MPUKIIATHON XUMHUH U TPUBUAIIbHBIX 2
Ha3BaHUU JJI COCTABIIEHUS XUMUYECKUX (POPMYJT IBYXaTOMHBIX COSAMHEHUI (OKCUIOB, CYIb(PUAOB, TUIPHUIOB
U T.IL.) U PYTHX HEOPTaHUYECKUX COCAMHEHUN OTIENbHBIX KIIACCOB.
Tema 1.2. OcHoBHOE conepxxaHue 4 OK 01
Ilepuoguueckuii | TeopeTruueckoe odyuenue OK 02
3aKoH ¥ Tabunia | IlpakTu4yecKne 3aHATHS 2
J.1. Menneneesa IpakTuyeckoe 3anaTHe Ne 2 [lepuoauueckas cucrema xuMuueckux snemeHToB J[.M. Menzaeneena. 2

®usnyeckuil cMmbica [leprnoauueckoro 3akona JI.M1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB
XMUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILECTB B COOTBETCTBUU C MOJIOKEHUEM
XMMHMYECKOro 3yeMenTa B Ilepuonnyeckoi cucreme. MUpOBO33pEHYECKOE U HAYYHOE 3HAUYECHUE
Ilepnonnueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX
3JIEMEHTOB. PerieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUM HA XapaKTEPU3aALMI0 XUMUYECKUX
51eMeHTOB «MeTauindyeckre / HeMeTaJTIMYECKHE CBOIMCTBA, 3JIEKTPOOTPULIATEIILHOCTD U CPOJICTBO K AJIEKTPOHY
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XUMHUYECKUX AJIEMEHTOB B COOTBETCTBHE C UX HJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B NMEPUOANUECKOM
cuctemMe Xxumuuyeckux 3iemeHToB [[.. MenneneeBay.

Pa3pnen 2. Xumu4yeckne peakuuu

10

Tema 2.1. Tunsr
XUMHUYECKUX
peaxkuuii

OcHoBHOE conepxaHue

Teopernueckoe o0yuenue

Krnaccudukanus 1 THITBI XUMAYECKUX PEAKITUH ¢ yIacTHEM HEOPTaHWYECKUX BemecTB. KommdecTBeHHbBIC
OTHOIICHUS B XUMHH. OCHOBHBIC KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUETHI 110 YPABHCHHUSIM XUMUYIECKIX
peakuuii. MoJib Kak eIMHUIIa KOJIMYeCTBa BellecTBa. MossipHas Macca. 3aKOHbI COXPAHEHUS MacChl U SHEPTHH.
3akoH ABorajipo. MossipHblil 00beM razoB. OTHOCUTENbHAS TUIOTHOCTh T'a30B.

Peakiiun koMIiekcooOpa3oBaHus ¢ y4acTHEM HEOPTaHMUECKHUX BEIIEeCTB (Ha MPUMEPE THIAPOKCOKOMIIIICKCOB
[IMHKA ¥ AJTFOMUHUA).

IIpakTHYeckHue 3aHATHS

[MpakTuyeckoe 3ansaTue Ne3 CoctaBieHue ypaBHEHHI peakIuil COeIMHEHUS, Pa3JIOKECHUS, 3aMELICHUS,
oOMeHa. YpaBHEHHsI peaKIuii TOPEHUsI, HOHHOTO 0OMEHa, OKUCIICHUS-BOCCTAHOBIJICHHSI.

Pacuer xommuecTBEeHHEIX XAPAKTCPUCTHUK UCXOJHBIX BEIICCTB U MPOAYKTOB PCAKIIUU. PacueTt xommuecTBEHHBIX
XapaKTePUCTHUK MPOAYKTa PEAKIMH COEAUHEHHUS, €CIIM OJTHO U3 BEIIECTB AaHO B U30BITKE U/UIIU COACPKHUT
npumecu. Pacuer maccoBoil miin 00beMHOMN JJ0JIM BBIX0/1a MPOAYKTA PEAKIIMHU COETUHEHUS OT TEOPETUUECKH
BO3MOXKHOTO. Pacuer 00beMHBIX OTHOLIEHH ra3oB. Pacuer macchl (00beM, KOIMYECTBO BELIECTBA) MPOIYKTa
peakiunu, eciii OJJHO U3 BEILIECTB JaHO B BUJIE PACTBOpa C ONPEEICHHON MacCcoBOil 10Jiel paCTBOPEHHOTO
BEIIIeCTBA.

HpaKTI/I‘leCKOC 3ansaTue Ned ypaBHeHI/IH OKHCJICHHS-BOCCTaHOBICHMS. CTeneHb okuciieHrus. OKUCIUTENb 1
BOCCTaHOBUTEINb. OKUCIMTEILHO-BOCCTAHOBUTCIILHEIC pCaKkuuu B rIpupoac, NpOrU3BOJACTBCHHBIX ITPOLCCCAX U
KU3HCACATCIIBHOCTH OPraHU3MOB. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIIN NOTCHIHAJI CPCBbI. CocraBicHue u
YpaBHHUBAHUC OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOO0OM BJICKTPOHHOTI'O Oananca. Tunuunkie
HCOPTraHNYCCKUC OKHUCIUTCIIN U BOCCTAHOBUTCIIN. 3JI€KTpOJII/I3 PacTBOpPOB U pacCIlyiaBOB COJICH.

OK 01

Tema 2.2.
DIIEKTPOJIUTHYECKA
sl IUCCOLMAIUS U
HOHHBIA OOMEH

OcHOBHOe co/iep:KaHue

Teoperudeckoe o0yueHue

Teopus s1ekTpoauTHYECKON aucconuanuu. Peakuuu HoHHOro oOmeHa. CocCTaBieHHE peakUUil HOHHOIO
o0OMeHa IyTeM COCTaBJIEHUS UX MOJHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHUH.
['uaponus coseil. 3HaueHue THaposIK3a B OMOJIOTHYECKUX 0OOMEHHbIX Mpolieccax. [IpumMenenue ruipoausa B

OK 01

17




i
L

AT IR
UIVIDIOJIVITITUV I YT,

a0opaTopHble 3aHATHA 2
JlaboparopHas pabota Nel «Peakiuu rugponnsay.
HccnenoBanue cpenbl pacTBOPOB CoJicii, 00pa30BaHHBIX CHIIBHBIMU U CIIA0BIMU MPOTOIMTAMH, U X PEAKIUN C 2
pacTBopamH LIeno4n U kapoonata Hatpus. CocTaBieHHe peakuii THIPOIN3a COMEH.
KoHnTtpoabHasn
CrpoeHue BenecTBa 1 XUMUYECKUE PEaKIIUH. 2
pabora 1
Pasnean 3. CTpoeHue 1 CBOHCTBA HEOPraHMYECKUX BellleCTB 20
Tema 3.1. OcHoBHOE conepxaHue 4 OK 01
Knaccuduxanus, | Teoperuueckoe o0yuenue 2 OK 02
HOMEHKJIaTypa U  |[IpenmMeT HeOpraHUYECKOW XMMUHU. B3auMOCBs3h HEOpraHMYEeCKUX BemecTB. Kinaccudukaius HeopraHndecKux
CTPOCHHE BeniecTB. [IpocTeie u cnoxHbIe BemecTBa. OCHOBHBIE KIACCHI CIIOKHBIX BEUIECTB (OKCUIBI, TUIPOKCUIBI,
HEOPraHUYECKUX  |KUCIIOTHI, coin). HoMeHKmaTypa u Ha3BaHKe HEOPTAHMYECKUX BEIIECTB UCXOS U3 UX XUMHYECKOU PopMyIThl
BCIIECTB WM COCTABIIEHUE XUMUYECKOU (POpMyIIBbI UCXOMAs U3 Ha3BAHUS BEIIECTBA MO MEKAYHAPOTHON WM TPUBHAIBHOMN
HOMEHKJIAType. )
MexMonexysipHble B3aumoieicTusl. KpucTtamnoruaparsl. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrannudeckue u amopHbie BemecTBa. TUIBI KPUCTAUTHYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJISIpHAs,
WOHHAs, METAITTNYeCKasi). 3aBUCUMOCTh (PM3NYECKUX CBONCTB BEIIECTBA OT TUTA KPUCTAJUIMYECKON PEIICTKH.
[TpuanHBl MHOTOOOpa3us BEIIECTB.
CoBpeMeHHBIE TPEICTABIICHUS O CTPOSHUH TBEP/IBIX, )KUIKUX U ra3000pa3HbIX BeIIecTB. JKUIKIEe KPUCTAILIBL.
I[IpakTHYeckne 3aHATHS 2
IIpakTnyeckoe 3ansitue NeS Pemienue 3amau Ha pacyeT MaccoBOM JOMM (Macchl) XMMHUYECKOTO AJIEMEHTa
(coennHEeHMs) B MOJIEKYJIE (CMECH).
IpakTnyeckoe 3anHsaTHe Ne6 PemieHne mnpakTUYeCKUX 3aJaHUN MO KiIaccH(PHUKAIMM, HOMEHKJIATYpe U
XUMHYECKUM (opMyliaM HEOPTaHUYECKUX BEIIECTB Pa3IMUYHBIX KIACCOB (Ha3bIBaTh U COCTABIATH (HOPMYIIBI )
XUMUYECKUX BEILECTB, OMPEIEIATh MPUHAAJIEKHOCTD K KJIaccy).
Ucrounuku xumuueckodt wuHpopmammu (HaydHas u ydeOHO-Hay4yHas IUTEpaTypa, CpPEACTBA MacCOBOU
uHpopMmaiuu, cerb HWuTepHer u npyrue). llouck wuHpOpMammu 1O Ha3BaHUAM, HICHTH(PHUKATOpAM,
CTPYKTYpPHBIM (popmyTam.
Tema 3.2. OcHOBHOe coep:KaHue 10 OK 01
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duszuko- Teopernueckoe o0yuenue OK 02
XUMHUYECKHE Mertamel. O0Ouue Gpuznueckre 1 XUMHIECKHE CBOMCTBa MeTa/uioB. CriocoObl moaydeHus. 3HaueHUe METAJIOB
CBOMCTBA U HEMETAUIOB B IPUPOJE M KU3ZHEAEATEIBHOCTH 4YeJIOBEKa M OpraHu3mMoB. Kopposus MeTauioB: BHUABI
HEOPraHWYECKUX  |KOPPO3HMH, CIIOCOOBI 3alTUTHl METAIIIIOB OT KOPPO3HUHU.
BCILICCTB Hemeramnpl. O0uue usnyueckre U XMMHUYECKHE CBOMCTBA HEMETAIOB. TUMHUYHBIE CBOMCTBA MeTaioB [Y—
YII rpymnm. Knaccudukanus 1 HOMEHKIIaTypa COeTMHeHNH HeMeTallIoB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B
IIPUPOJE.
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIEeCTB (OKCHI0B, THIPOKCUIOB, KHCIIOT, COJIEH U
Ip.). 3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB MIPOCTHIX BEIIECTB, BOJAOPOIHBIX COEAMHEHUH, BBICIIUX OKCUIOB U
TUIPOKCHJIOB.
IIpakTHyeckue 3aHATHS
IIpakTnueckoe 3anaTue Ne7 CoctaBieHne ypaBHEHUN XUMUYECKUX PEAKLU C y4aCTHEM IMPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEILECTB: OKCHJIOB METaJUIOB, HEMETAIJIOB M aM(OTEPHBIX AJIEMEHTOB; HEOPTaHUYECKHX
KHCJIOT, OCHOBaHUI U aM(OTEPHBIX THJIPOKCHI0B, HEOPraHUYECKUX COJIEH, XapaKTepU3YIOLUX X CBOWCTBA.
IIpakTnyeckoe 3ansaTueNe8 PemieHue nmpakTUKO-OPHUEHTHPOBAHHBIX TEOPETUUYECKUX 3aJaHUIl Ha CBOMCTBA U
MIOJIyYEHUE HEOPTaHUYECKNX BELIECTB.
JlaGopaTopHble 3aHATHUSA
Jlaboparopnasi padora Ne2 «CBoiicTBa METANIOB 1 HEMETAJIOBY.
HccnenoBanne pu3nuecKux M XUMHUYECKUX CBOMCTB METAIJIOB U HEMETANIOB. PelieHune sKCrepuMeHTaIbHBIX
3a/1a4 MO CBOMCTBAM XHMMMYECKHUM CBOMCTBAM METAJJIOB M HEMETAUIOB, IO PACIO3HABAHUIO U IOJYYECHHIO
COCIMHEHUI METAJIJIOB U HEMETAJLIOB.
Tema 3.3. OcHoOBHOe coiep:KkaHue OK 01
[IpouzBoacTeo Teopernueckoe o0yuenue OK 02
HCOPraHMYeCKUX  |OOuMe NpeACTaBlI€HHUs O TMPOMBIIUIEHHBIX CHOcO0ax TMOMy4eHHs XMMHUYECKUX BEIIeCTB (HAa MpuMepe
BCIICCTB. IPOU3BOJICTBA AMMMAKa, CEPHON KHUCIIOTHI).
3HaueHue U Uepnasg u uBetHas Metaunyprus. [IpakTudueckoe NpPUMEHEHHE BJIEKTPOJu3a Uil TMOJy4YeHUs IIEeJIOYHBIX,
IIPUMCHCHUC B MICJIOYHO3EMETBFHBIX METAUIOB U amtoMUHMS. CTEKIIO M CHIIMKATHAs! TPOMBIIIUICHHOCTb.
OBITY 1 Ha [IpoGaema 0TX0A0B U MOOOYHBIX MPOIYKTOB.
IIPOU3BOACTBC IIpakTHYeckHne 3aHATHSA

IIpakTHyeckoe 3ansaTueNe9 PemeHne npakTUKO-OPUEHTHPOBAHHBIX 3aIaHUI O POJIM HEOPTaHUYECKON XUMHH
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B Pa3BUTUM MEAMLUHBI, CO3/JaHMM HOBBIX MAaTE€pHUajioB (B CTPOMUTENBCTBE U JP. OTPACISIX HMPOMBIIIJICHHOCTH),
HOBBIX HMCTOYHHMKOB SHEPTHH (aJbTEPHATUBHBIC MCTOYHMKH SHEPTUHM) B PEHICHUU MPOOJIEM 3KOJOTHYECKOH,
SHEPreTUYeCKON U NUILeBol 0€301acHOCTH.

KonTpoasnas .
CBolicTBa HEOPraHMYECKUX BEIIECTB. 2
pabora 2
Pasznen 4. CTpoeHue 1 CBOMCTBA OPraHM4YeCKUX BelleCTB 28
Tema 4.1. OcHoBHOe conep:kaHue 4 OK 01
Knaccupukanus, | Teopernueckoe odydenue 2
CTPOCHME U [Ipenmer oprannueckoil Xxumuu. B3anMocBs3b HEOPraHUUECKUX U OPraHUYECKHUX BELIECTB.
HOMCHKJIaTypa XUMHYECKOE CTPOEHUE KAK NOPSAIOK COESIUHEHMSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH. OCHOBHBIE
OpraHn9eCKux II0JIO’KEHUSI TEOPUU XMMHUYECKOIO CTPOEHUS OpraHuyYecKux coequHennii A.M. bytiepoBa. YriepoaHslil ckeser
BCIICCTB OpraHMYECKON MOJIEKYJbl. MOJIEKYJISIpHbIE U CTPYKTYpHbIE (Pa3BEpHYTbIE, COKpAIlEHHbBIE) XUMUYECKUE 2
(opmysbl. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOCHHMsS MOJIEKyN. M3oMepus U H30MepbI
(cTpykTypHas, reomerpuieckas (1uc-Tpanc-u3omepus). KpaTHOCTh XUMHYECKOM CBSI3H.
[lonsatne o ¢yHkuMoHanpHOW Tpynme. [IpuHIMIBI — KJIacCHPUKAMKA — OPTaHUYECKHUX  COCIMHEHHH.
MexnyHapoaHasi HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCAMHEHUN.
IIpakTyeckune 3aHATHS 2
IIpakTnyeckoe 3anaTueNel0) Homenknarypa opraHMuecKUX COEAMHEHUIN OTAEIBHBIX KJIACCOB (HACBIILIEHHBIE,
HEHACBILLICHHbIE U apOMaTHYEeCKHE YIJIEBOJOPOJbl, CIUPTHI, (EHONIbI, AIbJETUAbI, KETOHBI, KapOOHOBBIE
KUCIHOTHl U Jp.) CocCTaBlE€HUE TOJNHBIX M COKPALICHHBIX CTPYKTYPHBIX (OPMYJT OpPraHMYECKHX BEIIECTB 2
OTJEIBHBIX KJIACCOB, HCIIONB3YS UX HA3BAHMs 110 CHUCTEMATHMYECKOW HOMeHKiarype. Pacdersl mpocrenmen
(GopMyITbI OpraHUIEeCKON MOJICKYJIBI, HCXOJIS U3 AJIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHOBHOe coep:KkaHue 14 OK 01
CaoiicTBa TeopeTnyeckoe odyueHue 10 OK 02
OpraHU4YECKUX OU3NKO-XUMUYIECKUE CBOWCTBA OPTaHMYECKUX COSTUHECHH OTICIBHBIX KIACCOB (0COOCHHOCTH KIIacCU(PUKALIUN
COC/TMHEHNU Y HOMEHKJIaTypbl BHYTPH KJIacca; TOMOJIOTHYECKHUH psii M o0mas Gpopmysia; u3oMepusi; pU3ndeckue CBONCTBA;
XMMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHHUS):
— IpedenbHble yriaeBoxopoabl. ['opeHne MeTaHa Kak OJUH W3 OCHOBHBIX HCTOYHMKOB Te€IJla B 2

MPOMBIIUIEHHOCTH M ObITy. CBOWCTBa MPHUPOJHBIX YITIEBOJAOPOAOB, HAXOXACHHE B MPUPOJEC M MPUMEHEHUE
AJIKaHOB;
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— HEIpeJENbHbIE U apOMaTHYECKue yriieBoaopoAsl. [lonmumepusanms 3THIEHAa KAK OCHOBHOE HAIPABJIIEHUE €0
WCIIONB30BaHus. ['OpeHne aneTuieHa KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOIO IUIAMEHM JJISl CBAPKU M PE3KHU
METaJJIOB;

— KHCJIOPOJICOAEPIKAIINE COCTUHECHHMSI (CITUPTHI U TPOCThIE APUPHI, (DEHOJIBI, aJbETHIB U KETOHBI, KAPOOHOBHIE
KHCIIOTHI U MX Npou3BoAHbIe). [IpakTHueckoe npuMeHeHne STUIICHTIIMKOIS, TIuiepruHa, genona. Ilpumenenue
dbopmainbaeruaa, aneTaibIeruaa, YKCyCHOW KUCIOThI. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT. Mororue
CBOMCTBA MbIJIA;

— a30TcojepKallie COEAUHEHHS (aMUHBI U AaMUHOKHUCIIOTBI, OEIIKN).

Knaccudukanus u 0coOeHHOCTH OpraHuYecKuX peakiuii. Peaknmonnsie neHTpsl. Panukansl. [lepBonaganbHbie
IOHATHSA O TUIIAX U MEXaHU3MaX OPraHUYECKUX PEAKIIHA.

IIpakTHyeckue 3aHATHS

IpakTnyeckoe 3anaTueNel1 Penenne nenoyexk nmpeBpalieHU Ha TEHETUYECKYIO CBSI3b MEXK/y KilaccaMu
OpPraHUYECKUX COCIMHEHMM C COCTABICHUEM Ha3BaHUN OPraHUYECKUX COCIMHEHUM 110 TPUBUAIBHOW WU
MEXIYHApOJAHON CHCTEMAaTHYECKO HOMEHKIIaType. PelieHne pacueTHbIX 3a/1a4 10 yPaBHEHUSAM PEAKLIUN C
y4aCTHEM OPTaHUYECKUX BEIIECTB.

JlabopaTtopHble 3aHATHS

JlaGopaTopHas padora Ne 3 «[lonydyeHne sTHIIeHa U U3YUEHHUE €ETO CBOMCTBY.

[Tonmyuyenue »TUICHA U3 3TaHOJA B 1a00OpATOPUU U U3YUYEHHUE €T0 (PU3NIECKUX U XUMUYECKIX CBONCTB.
CocraBneHne peakiyil IpUCOEIUHEHMSI U OKUCIIEHHS Ha IpUMeEpe 3TUieHa. Pelenne pacueTHbIX 3a1a4 ¢
UCIIOJIb30BaHUEM IUIOTHOCTH I'a30B MO BOJOPOLY U BO3AYXY.

Tema 4.3.
Opranuueckue
BEILIECTBA B
KU3ZHEIEATEIbHOCT
Y 4eJIOBEKa.
[IpousBoncTBo u
PUMEHEHUE
OpraHUYECKUX
BEILECTB B
MIPOMBIIIIIEHHOCTH

OcHoBHOe conepxaHue

10

TeopeTnueckoe o0yuenue

buooprannueckue coenuHenus. [Ipumenenne u Guosoruyeckas posib yriaeBojgoB. OKUCIEHHE YTJIEBOJOB —
WCTOYHUK PHEPTUHU JKUBBIX opraHu3mMoB. O01acTy mpUMeHeHUs: aMMHOKUCIIOT. [IpeBpaiienus O0enKkoB mumu B
opranusMme. bruonorndeckne QpyHkimn 6enkoB. bromorndeckne GyHKIUN KUPOB. Poib opraHnYecKoil XUMHUA
B PEIICHUH MPOOJIeM MUIIEBON 0€30MaCHOCTH.

HyxnennoBble KuCnOTh: cocTaB U cTpoeHue. Ctpoenue HykiaeotunoB. CocraB HykiaenHOBbIX kuciotT (IHK,
PHK). Posib HyKJIEHHOBBIX KHCIIOT B KU3HEICATCILHOCTH OPTraHU3MOB.

[Tpou3BOACTBO OpraHMYEecKMX BELIECTB: MPOHM3BOACTBO MeTaHONa, mepepabotka HedTu. [lommdThneH kak
KPYNHOTOHHOKHBIM ~ TPOJYKT XMUMHUYECKOTO Ipous3BoicTBa. Ilpumenenue stuiiena. llpousBoactBo u

OK 01
OK 02
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MIPUMEHEHUE KayuyyKa U PE3UHBI.

CuHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTpOEHUE, cBoMcTBA. [IpakTnueckoe UCHoab30BaHUE BOJIOKOH.
CHHTeTHYeCKHE MJICHKU: U30JISAIHS ISl POBOJIOB, MEMOPAHBI NIl ONIPECHEHHSI BOJIBI, 3aI[UTHBIC TUICHKH JUIS
aBTOMOOMJIEH, MJIACTBIPHU, XUPYpPrUyecKue MoBs3KUM. HOBbIE TEXHOJIOTHMH NalbHEMILEro COBEPILIEHCTBOBAHUS
IIOJIMIMEPHBIX MATEPUAIIOB.

Ponb oprannyueckoit XuMHUY B pellieHUH NpoOJIeM SHEPreTHYecKoi 6€30acHOCTH, B pa3BUTHN MEAUIIUHBI,
CO3/JaHUU HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPTHUH (JIbTEPHATUBHBIC HCTOYHUKH SHEPTHH).

IIpakTH4yeckue 3aHATHA 2
IIpakTnyeckoe 3anaTeNe12 PenieHre npakTHKO-OPUEHTUPOBAHHBIX 33JaHUH 110 COCTABIEHUIO0 XUMUYECKUX
peaKIuil, OTpaKAIOIIUX XUMAYECKYIO aKTUBHOCTh OPraHUYECKUX COCIMHEHHUI B Pa3JIMYHBIX Cpeaax 2
(MpUpPOIHBIX, OMOJIOTMYECKUX, TEXHOT€HHBIX).
KonTpoasnas .
CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEILIECTB. 2
pabora 3
Paspean S. Kunernyeckue 1 TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIui 12
Tema 5.1. OcHoBHOe conep:kaHne 4 OK 01
Kunetnueckue Teopernueckoe o0y4enne 2 OK 02
3aKOHOMEPHOCTH | Xumuueckue peakiuu. Krnaccubukanus XUMHYECKHUX peakuuid: 1o (a3oBOMYy COCTaBy (TOMOTEHHbBIE H
NpOTEKaHus TeTEPOreHHBIE), M0 UCTIOIB30BaHUIO KaTalln3aTopa (KaTaJIUTUYECKUE U HEKATAIMTUYECKHE).
XUMHUICCKUX CKOpOCTb peaklMu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (DAaKTOpOB: MPHUPOJBI PEArHpPYIOIIUX BEIIECTB,
peakumii KOHIIGHTPAIllMM pearupyromux BeliecTB, Temmnepatypsl (mpaswio Bant-I'odda), mromann peaknnoHHON 2
IIOBEPXHOCTH, HAIMYUA KaTalIu3aTopa. Posb kaTanu3aropos B PUPOJIE U IPOMBIIUIEHHOM IIPOU3BOJICTBE.
OHeprus akTuBalMu. AKTUBHpPOBaHHBIN KoMIuieke. Katanuzaropsl u katanus. Ponp kaTain3atopoB B PUPOAE
Y IIPOMBIIIUIEHHOM IIPOU3BOJICTBE.
JlaGopaTopHble 3aHATHUSA 2
JlaGopaTopHbie 3ansitTusi Ne 4 l3ydeHue 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pEaKLMU OT KOHLIEHTPALMH 2

pearupyromux BenecTB ¥ TeMIepaTyphl.
JlaGopatopHas paboTa Ha BbIOOD:

1. JIaboparophast pabora «OmpeeneHue 3aBUCUMOCTH CKOPOCTH PEAKLUHM OT KOHILEHTPALUH Pearupyrolux
BemiecTBy. lcceienoBaHue 3aBUCHMOCTH CKOPOCTH pEakIMH OT KOHIEHTpauuu. OnpeznenceHue KOHCTAHTHI
CKOPOCTH peakIiy rpa)uaeckKuM METO/I0M.
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2. JlabopatopHas pabota «OmpeeneHue 3aBUCUIMOCTH CKOPOCTH peakliu OT TeMIeparypbl». MccnemnoBanue
3aBUCUMOCTHU CKOPOCTH PEAKLMU OT TEMIIEPATYpPhI. Pacuer sHeprum akTUBAIIUU PEAKIIUU.

Pemienne mpakTUKO-OpUEHTUPOBAHHBIX 33aJaHU Ha aHAIW3 (aKTOPOB, BIHSIONIMX HA W3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIUU.

Tema 5.2. OcHoBHOE coaep:kaHue
Tepmonnnamuueck | TeopeTuueckoe o0ydeHue OK 01
ue Kraccugukaiuss XuMHYECKUX PEeakKiuii: Mo TerioBoMy 3((deKty (3K30TepMUUECKHe, YHIOTEPMUUECKUE), 10 OK 02
3aKOHOMEPHOCTH  [oOpatumocTH (0Opatumble U HeoOpaTuMmebie). TemmoBbie d((HEKTh XUMUYECKUX PEaKIHUi. TepMOXUMHUECKUE
[IPOTCKAHUA ypaBHeHHs. OOpaTuMOCTh peakuuil. XMMHUECKOEe PABHOBECHE M €T0 CMEIICHHE MOJ JEHCTBHEM pPa3IUYHBIX
XUMUYICCKUX (bakTopoB (KOHIIGHTpAIlMsl pPEareHTOB WM TMPOAYKTOB pEaKlUH, NaBJICHHE, TeMmIeparypa) s CO3JaHus
peaximii. ONTUMAJIbHBIX YCIOBUN MIPOTEKAHUS XUMUYECKHUX IIPOLIECCOB.
PasHoBecue [Tonsitue 06 sHTaNBNUU U >HTponuU. DHeprus ['nO6ca. 3akon ['ecca u cnencrBus u3 Hero. Poib cMmerieHus
XUMHUICCKUX paBHOBECHS B TEXHOJIOTHYSCKHUX MPOIIECCax.
peaKuui IIpakTHYecKHne 3aHATHS
Ipaktnuyeckoe 3ansitue Nel3 Ilpunnun Jle Illarense. BnusiHue pasnuusbiX ()aKTOPOB Ha H3MEHEHHE
PaBHOBECHS] XUMUYECKUX PEAKIUH.
3aKOH JAEWUCTBYIOUIMX MacC M KOHCTAaHTa XMMHMUYECKOrO paBHOBecHs. PacueThl paBHOBECHBIX KOHLIEHTpaLUi
pearupyooIrx BeIecTB U NPOoAYyKTOB peakiuil. Pacdyers! TemnoBoro a¢dexra peakuu.
Pemienne mpakTHKO-OPHMEHTHPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHiuna Jle-Illarenbe mig HaxoXJIeHUA
HaImpaBJICHUs] CMELICHHUs] PaBHOBECHUS XMMHUYECKOW peakluu W aHaiu3 (akTOpOB, BIHUSIOIIUX Ha CMEIIEHUE
XUMHUYECKOIO PAaBHOBECHSI.
JlaGopaTopHbIe 3aHATHS
JlaGopaTtopnas paGora Ne S5 «V3ydeHue BIMSHMSA DPA3IUYHBIX (AKTOPOB HAa CMEIIEHHE XMMHUYECKOTO
PaBHOBECHSI».
HccnenoBanue BIMSHUA U3MEHEHMs KOHILICHTPALMK BELIECTB, PEAKLUU CPEIbl U TEMIIEPATYPbl HA CMEILCHHE
XMMHUYECKOro paBHOBecus. CpaBHEHHE NOJYYEHHBIX PE3YJIbTaTOB C TEOPETHYECKHU NPOTHO3UPYEMBIMH Ha
ocHoBe npuHnumna Jle [larense.
KoHnTpoabHasn .
CKOpOCTh XMMHMUYECKON PEaKIIMHA U XUMHUYECKOE PAaBHOBECHE.
padora 4
Pasznea 6. JAucnepcHble cUCTEMBI
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Tema 6.1. OcHoBHOe conep:kanue 4 OK 01
JlucriepcHbIe Teopernueckoe ooyuenne 2 OK 02
CUCTCMBI U Hucnepcusie cucteMbl. Komonansie cucteMbl. ICTHHHBIE paCTBOPBHI. OK 07
(axTopsI nx PactBopenne kak (¢u3MKO-xMMHUYeckuii mpouecc. PactBopel. CrnocoObl MPUTOTOBIEHHUS  PacCTBOPOB.
YCTOHYHMBOCTH PactBopumMocTs. MaccoBas 107 pacTBOPEHHOro BellecTBa. lIpenenbHO AOMyCTUMBIE KOHLIEHTpPaUUW U HX
UCIIOJIb30BaHUE B OIIEHKE HKOJIOTHUECKOM Oe30MacHOCTH. )
Knaccudukanus nucnepcHsix cucteM no coctaBy. CTpoeHue u (hpakTopbl yCTOMYUBOCTH JTUCIIEPCHBIX CHCTEM.
Pacnio3naBanue HMCTHHHBIX PAacTBOPOB, KOJUIOWIHBIX PAcTBOPOB U rpydoaucnepcHbx cucteM. CTpoeHune
MuLesUIbl. PaccenBaHue cBeTa IIPU NPOXOXKACHUU CBETOBOIO IIy4Ka 4epe3 ONTUYECKH HEOJHOPOIHYIO Cpely
(o dexra Tunnans).
IIpakTH4yeckue 3aHATHA 2
IIpakTnyeckoe 3anaTueNe14 Pemenne 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.
Pemienue npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha JUCIEPCHBIE CUCTEMBI, HUCIIOJIb3YEMbIE B )
OBITOBOM M TPOM3BOACTBEHHOM JEATENbHOCTH YEJOBEKa, C TMO3MLIMH HKOJOTHYECKOM 0e30macHOCTH
HOCJIEICTBUI U TPAMOTHBIX PELIeHUI MPoOIeM, CBSI3aHHBIX C XUMHEH.
Tema 6.2. OcHoBHOe coep:KkaHue 4 OK 01
HccnenoBanune JlabopaTropHble 3aHATHS 2 OK 02
CBOWICTB Jlaboparopnas padora Ne 6 «[IpuroroBieHue pacTBOpoOB».
AUCIICPCHBIX [IpuroroBnenue pacTBOpOB 3aJaHHOM (MOJSIPHOM) KOHLEHTpauuu (C MPAKTUKO-OPUEHTUPOBAHHBIMU 1
CUCTCM UL UX BOIIPOCAMH ), OTIPEJICTICHUE CPEIbI BOJHBIX PACTBOPOB.
uneHTnUKAIMY | JaGopaTopHas paboTa Ne 6 «ViccienoBaHne THCIEPCHBIX CUCTEMY.
[IpuroroBieHne U N3y4eHUE CBOMCTB JUCIIEPCHBIX CUCTEM Pa3HbBIX BUIOB: CYCIIEH3UHU, IMYJIbCHH, KOJIJIOUITHOTO 1
pactBopa. CpaBHEHHE CBOMCTB UCTUHHBIX U KOJUIOMJHBIX PACTBOPOB, BBISIBJICHUE OCHOBHBIX PA3IMUYANA MEKIY
HUMM.
KonTtpoubnas
JucniepcHble CUCTEMBI. 2
pabora 5
Pa3znen 7. KauecTBeHHbIe peakiuu O0HAPYKEHUSI HEOPTAaHUYECKUX U OPraHMYeCKUX BellecTB 8
Tema 7.1. OcHoBHOE conepxaHue 4 OK 01
Ob6napy:xeHue IIpakTHYecKkHne 3aHATHS 2 OK 02
Heopranu4eckux |[IpaxkTudeckoe 3aHsaTueNel5 KauecTBeHHbIE XUMUYECKUE PEAKIIUU, XapaKTEPHBIC TSI OOHAPYKEHUS 2
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KaTUOHOB U HEOpraHMYECKUX BEIIEeCTB (KaTHOHOB M aHUOHOB). CocTaBiieHUe ypaBHEHUH peakinii 00HapyKeHHUsI KATHOHOB
AHHUOHOB [-VI rpynm 1 aHHOHOB, B T.4. B MOJICKYJIIPHON ¥ HOHHOM (hopMax.
Peakiiun oOHapyKeHUsI HEOPraHMYECKUX BEIIECTB B pEaIbHBIX 00BEKTaX OKPYIKAIOIIEH CpeIbl.
JlaGopaTopHble 3aHATHUSA
JlaGopaTopHas pa6ora Ne 7 O6HapyeHHe HEOpraHMYECKUX BeIlecTB (KaTHOHOB [-VI rpynm uim aHHOHOB) ¢
UCITIOJIb30BAHUEM Ka4EeCTBEHHBIX aHATUTUYECKUX PEaKIUH.
JlaGopatopHas paboTa Ha BBIOOp:
1. JTaboparopHas paboTa « AHaTUTUYECKHE peakuuu KaTHoHOB I-VI rpymm».
[IpoBeeHne KaueCTBEHHBIX pEeaKLUi, HCIOIb3YEMBIX JIUIsl OOHAPY)KEHUSI KATUOHOB | rpynmbl (Kajus, HATpus,
Marsaus, aMMonus), Il rpynnsl Ha npumepe 6apus, 111 rpynner — cBunna, IV rpynns! — antomuHus,
V rpynnst — xenesa (11 u III), VI rpynmer — Hukenst. Onucanue HaOI0JaeMbIX SBJICHUN U COCTABICHUE
XUMHYECKHUX PEAKIUH.
2. JlaboparopHas paboTa « AHATUTUYECCKUE PEAKIIUA AaHUOHOBY.
[IpoBenenne KaueCTBEHHbBIX PeaKIiii, UCIIOJIb3YEMBbIX JJI11 OOHApYKEHHUsI aHMOHOB: KapOoHata, ¢pocdara,
cynbdara, cynbduaa, HUTpaTa, Xjaopuaa u ap. Onucanue HaOIIOAaEMBIX SBICHHH U COCTABICHHE XUMUYECKUX
peaKIuid.
Tema 7.2. OcHOBHOe coiep:KaHue OK 01
OOHapy:xeHue IIpakTHYecKkue 3aHATHS OK 02
OpPraHM4CCKHUX IIpakTHyeckoe 3anaTHeNe16 KauecTBeHHbIE XUMUYECKUE pPEAKIIUU, XapaKTEPHbIE 17151 OOHApYKEHUS
BCIICCTB OTJICIILHBIX KJIACCOB OPTaHMYECKUX COSAMHEHUN: (DEHOIIOB, allbJIETHI0B, KpaxMaja, YKCYCHOH KHCIIOTHI,
OTACIIbHBIX AMHUHOKHCJIOT U JIp.
KJIaCCOB C Jlenatypanusi 0€7TKOB MPU HArPEBaHUH, [IBETHBIC PEAKITMH OCITKOB.
HCIIONb30BaHUEM  |CocTaBI€HHE KAaUYECTBEHHBIX PEaKIMii OOHAPYKEHHSI OPTaHMYECKUX COSUHEHUN OTIETbHBIX KJIACCOB.
Ka1C€CTBCHHBIX JlaGopaTopHble 3aHATHS
peaknui JlaGopaTopnas pa6ora Ne 8 OOHapyKeHHE OPTaHUYECKUX COCTMHEHNUN OTAETBHBIX KIIACCOB.

JlabopaTopHas paboTa Ha BBEIOOP:

1. JIaGopaTtopHas pabora «KadecTBeHHbIE peakluy Ha OTAEJIbHbIE KJIaCChl OPraHUYECKUX BEIIECTBY.
[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUIA, UCTIONB3YEMBIX ISl OOHAPYKCHHSI OPraHWYECKUX BEIECTB PA3IHYHBIX
KJIacCOB: (PE€HOJIOB, aIbICTH/IOB, KpaxMalla, YKCyCHOM KHCIIOThI, aMHHOKHCIIOT, OeKoB U p. Onucanne
HaOJII0JaeMBIX SBICHUH U COCTABICHHE XUMHUYECKUX PEAKIIUI U/UITH CXEM.
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2. Jlaboparopnas pabota «KauecTBeHHBII aHAIN3 OPraHUYECKUX COCTUHEHHH M0 (YHKIIMOHATBHBIM TPYTIIIaM.
HpOBCZ[eHI/Ie KAa4C€CTBCHHBIX peaKuHﬁ, I/ICHOJIB3Y€MBIX JUJIA paCHOSHaBaHI/ISI OpFaHI/ILIeCKI/IX BCIICCTB OTACIIbHBIX
KJIACCOB 10 (PYHKIMOHAIBHBIM IPYyIIaM: Ha IPUMEPe aMHHOKHUCIIOT U KapOOHOBBIX KHCJIOT, CITUPTOB U
(deHOJIoB, aTbACTHIOB U KeTOHOB. ONcaHue HA0JIF01aeMbIX SIBJICHUH M COCTABIICHUE XUMUICCKUX PEAKITUi
W/WIIH CXEM.

IIpodeccnonabHO-OPHMEHTHPOBAHHOE COAepPKaHMe (COepPKaHUe MPUKJIATHOTO MOAYJIsl) / MPpaKTHYECKAas MOJAr0TOBKA 36
Pazgen 9.2. UcciienoBanue 1 XUMHYECKHH aHAJIN3 00beKTOB TeXHOChepbl (1 YKPYNHEHHON IPyNbl CIeNHAJIbHOCTH
29.00.00)
Tema 9.2.1. OcHoBHOe conep:kaHue 8 OK 01
OcHOBBI JlaGopaTopHbIe 3aHATHS 2 IIK...
n1abopaTOPHOH JlaGopaTopHas pa6ora Ne 9 «OCHOBBI 1a0OPATOPHON MPAKTUKI.
IIPaKTHKHU B JlaGopaTopHas ocya 1 XMMU4eckre peakTuBbl. OCHOBHBIE J1abopaTopHbIe onepanun. JlaboparopHoe 2
npodeccHoHaNbHbI [oGopyoanue. TexHuka 6€30MaCHOCTH U IIpaBHia paboThl (IIOBEIEHHs) B 1a60PaTOpHH.
X mabopatopusix  |[paxruueckue 3ansTus Ne 17-19 6

BbInonHeHue TUMOBBIX pacyeToOB IO TEMAaTHKE 3KCIEPUMEHTa (BBIXOJ IPOAYKTa PEaKLMU, Macca HAaBECKH,

o0beM pactBoputelsi). OOpaboOTKa JaHHBIX, AHAIW3 U OLIEHKAa UX JOCTOBEPHOCTH (BBIYUCIEHHE CPEIHErO 6

3HA4YeHUsl SKCIIEPUMEHTAIbHBIX JaHHBIX, MOrpemHoctn). IlpeacraBienue B pazanuHOW (opme pe3yibTaToB

9KCHepuMenTa (Tabnuna, rpaduk, OTIET, JOKIIAd, IPe3eHTaINsA)
Tema 9.2.2. OcHoBHOe conep:kaHue 6 OK 01
XuMHUecKuii Teoperudeckoe o0yuenue 2 OK 02
aHaym3 Haznauenue Texuudyeckoit Bobl. TpeOoBaHUs K TEXHUUECKOM BOJIE IO TPYIIIaM MOTpeOIeHHUS. OK 07
TEXHUYECKHUHN BOJBI [ KayecTBO TEXHUYECKOI BOJIBI pa3HbIX BUAOB. XMMHUYECKU aHAJIN3 U MPOU3BOJCTBEHHBIA KOHTPOJIb COCTAaBa IIK...

TEXHUUYECKOHN BOJbl. CyIIHOCTh METOAA TUTPOBAHUS. )

AHanu3 TEXHMYECKON BOABI Ha JKECTKOCTh W Jpyrue moka3aTenu. KHCIOTHOCTP M IIEIOYHOCTH BOJBI.

Onpenenenue oOuIel 1 cBOOOIHON LIETOYHOCTH (KHCIOTHOCTH) METOJOM TUTpoBaHusA. pH cpensl u MeTobI ee

omnpezaeneHus. JKecTKoCTh BOJIbI U METO/IbI €€ ONpeIeNICHUSI.

IpakTnyeckue 3ansaTus Ne 20 2

CriocoObl BhIpa)X€HUSI KOHIIEHTPALMU PACTBOPOB: MaccoBas JOJs PACTBOPEHHOTO BEIIECTBA, MOJSpHAs W 2

MOJIAJIbHAass KOHOCHTpPAUH. TI/ITp pacTBopa. Pemenue HMPAaKTUKO-OPUCHTHPOBAHHBIX TCOPCTUICCKUX 33.,[[3HHI>1 Ha
pacucT KOHI_IGHTpaLII/Iﬁ 3arpsA3HAOIINX BEIICCTB U UX CPABHCHUC C IPCACIIbHO JOITYCTUMBIMH KOHICHTpAIUSIMU
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(TIK).

JlaGopaTtopHble 3aHATHSA

Jlaboparopnasi padora Ne 10 VcciaenoBanue XUMHUECKOTO COCTaBa MPOO TEXHUYECKON BOJIBI.

JlaGopatopHas paboTa Ha BEIOOP:

1. JlaGopatopHas padora «OnpeseneHre XJI0pua0B METOIOM TUTPOBAHUS B TEXHHUECKOH BOJIEY.

Omnpenenenne XJIOpUI-HOHOB METOJOM apreHTOMETpHH ¢ (PUKCHUPOBAHHEM KOHIIA TUTPOBAHMS 110 MeToay Mopa
(ocaguTensHOE TUTPOBAHUE).

2. Jlaboparopnas pabota «OnpeneneHune KECTKOCTA TEXHUIECKON BOJIbI METOIOM TUTPOBAHUSIM.
KomMriekconomeTpruyeckoe onpe/eieHrne )KeCcTKOCTH (CyMMbI HOHOB KallbIMsl M MarHusi) B cpeic aMMOHHUITHO-
amMmuauHoro 6ydepnoro pactsopa (pH 9—10) mo o6pazoBanuio ¢ TpuiaoHoM b ManmoarcconMUpPOBaHHBIX
KOMIUIEKCHBIX COEIUHEHU.

Tema 9.2.3. OcHoOBHOe coiep:KaHue OK 01
XUMHUYIECKUI TeopeTuuyeckoe ody4yeHue OK 02
aHaJM3 BO3ayXa XUMHYECKUN COCTaB aTMOC(EepHOTO BO3ayxa, BO3AyXa paboueil 30HBL. BpenHple BemecTBa M MPUMECH B OK 07

BO3/yXe KHJIBIX TIOMEIICHHH, B BO3/IyXe paboueii 30HbI. HopMmaTtuBHEBIE TOKyMeHTHI. [locaencTBrus Bo3eHCTBUS IIK...

BBICOKOM KOHIICHTpPAIlMU YTJIEKHCIIOTO Ta3a Ha OpraHu3M 4YelloBeka. Mepomnpusarus MO CHUKEHUIO YpPOBHS

3arpsiI3HEHHOCTH BO3/yXa MCCIeAyeMO KOMHATHI.

IIpakTnyeckne 3ansaTusa Ne 21

I'uruennyeckas oleHKa CTENEHU 3arpsi3HEHUS BO3AyXa IOMEIIEHNS Ha OCHOBE COIIOCTABIICHUS KOHLIEHTPAUU

JTMOKCHJIa YTJIepo/ia C COOTBETCTBYIOIIUM THTHEHUYECKUM HOPMAaTHBOM.

Pemenue npakTuko-opueHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha pacueT KOJIMYECTBA BEILIECTBA,

KOHIIEHTpaluil BpeIHBIX MprUMecei B aTMOC(EPHOM BO3yX€E U BO3/LyX€e OMEIIEHUII.

JlaGopaTopHble 3aHATHSA

JlaGopaTopHas paGora Ne 11 «OnpeneneHue conepkanus yriaeKUciaoro ra3a B BO3AyXe IOMEIEHUs SKCIIpecC-

metonom». MccnenoBanue mpoO Bosayxa pabodei 30HBL. OmnpesneneHue cCoAepX aHMUs YIJIEKHCIOro rasa B

BO3/yX€ MIOMEUIEHHSI SKCIIPECC-METOA0M.
Tema 9.2.4. OcHoBHoOE coepxaHue OK 01
XUMHUYECKUI Teopernuyeckoe o0y4yenune OK 02
aHaJIN3 Ipood Knaccudukanus marepuanos, HCIIOIB3YEMbBIX B CTPOUTEIBHO-PECTABPALIMOHHON JESITEILHOCTH MO COCTaBY, UX OK 07
MaTepUalioB 1IK...

Ha3HA4YCHUEC U IPUMCHCHUC. XUMUUEeCKUH aHaIH3 MaT€puraioB CTpOI/ITeJ'IBHO-pCCTaBpaHHOHHOﬁ JCATCIIBHOCTHU U
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CTPOUTEIBHO-
pecTaBpalluOHHOU
JEATEIIbBHOCTH U
M3aiHa

frnisamata o nndaccaatane yoji JACATCIIBHOCTH. BCI_HCCTBa, HCIIOJIB3YEMbIC B KAYECTBE IIMI'MCHTOB 1

nu3aiiHa. XUMHUYECKUN COCTaB MUTMEHTOB, KpacuTesel, BSUKYIIUX cMecel, 0COOEHHOCTH UX CBOWMCTB U

IpakTnueckue 3ansitus Ne 22

KayecTBeHHBIN U KOJMUECTBEHHBIH COCTaB MPOO MaTepHUaiIoB CTPOUTENBHO-PECTABPALMOHHON ESTEIbHOCTH U
nu3aitHa. Knaccuukanuss Kpacok IO YKpPBIBHCTOCTH, HPO3PAaYHOCTH B 3aBUCUMOCTH OT HCHOJIb3YEMBIX
IIMTMEHTOB U CBA3YIOLUX BeulecTB. OnpeseneHne coctaBa Kpacok Ha COAEPKaHUE MUKPO U MaKpOAJIEMEHTOB.
Pemienne mpakTHKO-OPUEHTUPOBAHHBIX 33JaHUN MO XUMHYECKOMY aHaIM3y Mpo0 MaTepHasioB CTPOUTEIHHO-
pecTaBpallMOHHON AESITEIbHOCTH U AU3aiiHa.

JlaGopaTtopHble 3aHATHSA

JlaGopaTtopnas padora Ne 12 VccrnenoBanue maTepuaioB CTPOUTEIBLHO-PECTABPAIIMOHHON AESATEILHOCTH M
JM3aiHa.

JlaboparopHas paboTa Ha BEIOOD:

1. JTaboparopHas paboTa «/3roToBieHne Kpacok (mo00p MUTMEHTOB U CBSI3BIBAIOLINX BEILIECTB)».
HccnenoBanue npupoaHbIX MUHEPAJIOB, IIOJIYYEHUE IUTMEHTOB ITyTEM XUMMHUYECKUX PEAKIMM, ONpeeIIEHNue
CBA3YIOLMX MaTepuanoB. CpaBHEHNE YKPBIBUCTOCTU U MPO3PAUYHOCTH MOJIyYEHHBIX KPACOK IIyTEM HAHECEHUS
UX Ha JHCT Oymaru.

2. JlaboparopHas pabota «/ccnenoBanue CBONCTB BSKYILIUX BELIECTB HA IPUMEPE TUIICAY.

Onpenenenne CKOPOCTH CXBaThIBaHUSI PUPOJHOIO U CTPOUTEIBHOTO runca. @akTopbl, yCKOPSAIOIINE U
3aMeJUISIONINE CXBAaThIBAHWE IPUPOIHOTO rurca. ['uncosoe Tecto, TeMieparypa ero 3actbiBanus. CpaBHEeHHE
CKOpPOCTH CXBATBHIBAaHUSI IPHPOTHOTO M CTPOUTEIBHOTO TUTICA, OTIpe/ieieHne (PaKTOPOB, BIUSIONIMX Ha CKOPOCTh
CXBaTbIBaHUS CTPOUTEIBLHOTO TUIICA, OIPEIEIICHNE TEMIIEPATyphl 3aCThIBAHUS TUIICOBOTO TECTA.

Tema 9.2.5.
HcciaenoBanue
00BEKTOB
TexHochepbl

OcHOBHOe coiep:KaHue

10

TeopeaneCKoe oﬁyqe}me

Y4eOHO-HCcCIeI0BaTeNbCKIA MMPOEKT B 00JaCTH MCCIeNOBaHUS 00BEKTOB TexHOc(epbl. O630p TeM ydeOHO-
UCCIIEI0OBATEIbCKUX IPOEKTOB. AJTOPUTM BBINOJHEHUs MpoekTa. OmnpeneneHue mpoOiIeMbl HCCIEIOBAHUS.
MeTo/1p1 TOMCKA, aHaTTU3a U 00padOTKH UHPOPMAIIMH O IPOEKTE B PA3IUYHBIX HCTOUHUKAX.

IIpakTnyeckne 3ansaTusa Ne 23-24

ObocHOBaHNE aKTyaJIbHOCTU BBIOpaHHOW TeMbl. BrlsiBieHHe mpobiemsl uccienoBaHus. Beioop 0ObEeKTOB U
MeTo/I0B mccienoBanus. IloctaHoBka meneit m 3amad uccienoBanusa. OnpeseneHne NpoayKTa HCCIEIOBaHMUS.

OK 01
OK 02
OK 04
OK 07
IIK...
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OHpGI{eJ’IeHI/Ie OTaIllOB U COCTAaBJICHUC I1JIaHA UCCIICAOBAaHMA.

3ammura mnpoekta: IlpencraBieHue pe3yiIbTaTOB BBIMOJHEHHS Y4eOHO-MCCIIETOBATENBLCKUX TPOCKTOB 2
(BBICTYTUIEHUE C PE3CHTAIUEH ).
JlaGopaTopHble 3aHATHUSA 4
JlaGopaTtopnasa paGora Ne 13-14 lccrnenoBaHue NpeAsioKEHHOIO OOBEKTa Ha KHCIOTHOCTH, IIEIOYHOCTb,
XUMHYECKHIA COCTaB (3arpsA3HUTENH, MaKpO- U MHUKpOdJeMeHTh). OO0paboTka pe3ylnbTaTOB HCCIIEAOBAHMUS. 4
OreHka KayecTBa UCCIEAYeMOro 00bEKTa UCXO/Is U3 Pe3yIbTaTOB XUMHUUECKOr0 aHaJIN3a
IIpomexyToyHas aTTecTANMA MO JUCHHUILINHE (IK3aMEH) 12
Bcero 144

*Oﬁpﬂf{OBaTeﬂbHaﬂ OopraHmsanvs Bblﬁl/lpaeT OJIMH MOAYJb U3 NMPEAT0KECHHBIX.
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3. YciaoBus peaju3alMy NporpaMMbl 0011e00pa30BaTeIbHON AU CHUILIHHBI

3.1. TpeOoBaHMs K MUHMMAJIbHOMY MaTEePHAIbHO-TEXHUYECKOMY
o0ecrne4eHunIo

Jlis peanuzanuy MporpamMMbl TUCHUILTUHBL TOJDKHBI OBITH MPEIyCMOTPEHbI
CJIEIYIOIUE CTIeIMANIbHBIE TOMEIICHUS: YUeOHbI KaOMHET XUMUU W/WIIH y4eOHOM
XUMHUYECKOM J1abopaToOpHH.

OGopynoBanne y4yeOHOro KaOuMHeTa (HAIJISIIHbIE TOCOOMA): HAOOPHI
IAPOCTEPKHEBBIX MOJENIEd MOJIEKYJ, MOJIEIM KPUCTANIMYECKUX PEMIETOK,
KOJUICKITUU TIPOCTBIX M CIIOKHBIX BEIIECTB W/WIM KOJJICKIIUH TOJUMEPOB;
KOJUICKITUS TOPHBIX TMOPOJ, W MHUHEpaIoB, TaOmmia MenaeneeBa, ydeOHBIC
(¢uabMBbl, TUPPOBBIE 0OpPa30BATEIBHBIE PECYPCHI.

Texunueckue cpeacrsa oOy4YeHHsi: KOMIBIOTEP C  YCTPOMCTBAMH
BOCIIPOMU3BEJEHUSI 3BYKa, NPHUHTEDP, MYJIbTUMEAHA-IIPOCKTOP C OSKPAHOM,
MyJIbTUMEAUMHAS T0CKA, YKa3Ka-MPe3eHTep AJIsl MPE3CHTALUM.

OobopynoBanue jadopaTopuu U padoyux MecT Ja0OPATOPHU: MEH3YPKH,
NUINETKU-KANEIbHUIIbI, TEPMOMETPBl, MHUKPOCKOI, JIYIbl, MpPEIMETHbIE H
MOKPOBHBIE CTEKJIA, IUIAHIIETHI I KamelbHBIX peakiui, ¢GuiIbTpoBalbHas
Oymara, MpOMBIBAJIKH, CTEKJISIHHbIE TPOOUPKH, PE3MHOBBIE MPOOKHU, (OHAPUKH,
HAa0Op pPEAaKTHUBOB, CTEKISHHbIE MAJOYKH, IITATUBBI JUISI TPOOHPOK; MEpHBIC
LUUJIMH]PBI, BOPOHKHU CTEKJISIHHBIE, BOPOHKH JI€UTENbHbIE uinHApudeckue (50-
100 ™), crymku ¢ mectukoM, ¢appopoBble YalllKH, TUHIETH, QUIBTPHI
OyMaxkHble, BaTa, MapJjsi, YacoBbIE CTEKJIa, JJICKTPOIUIUTKH, JabopaTopHbIE
IITATUBBI, CHUPTOBBIE TOPEJIKU, CIUYKH, MPUOOP MJis TMOIY4YEHHs] Ta3oB (WM
nmpoOupKa C ra3o00TBOJHOW TPyOKO#), AepKareiau sl NPOOUPOK, CKISHKH IS
XpaHEHUsI pEaKTUBOB, pa3aTOUYHbIC JTOTKU; xumudeckue crakansl (50, 100 u 200
MJ1); IITATEIU; MUHIETHI; TUTEIbHBIC IIUMILI; CEKYHIOMEPHI (TaliMephl), MEPHBIC
npoOupku (Ha 10-20 mu1) u MepHbIe K001 (25, 50, 100 u 200 mu), BoasHas OaHs
(W1 TepMocCTaT), CTEKJISTHHBIEC MaJOYKH; KOHMYECKUe KOJIObI i1t TUTpoBanus (50
u 100 ™mi); UHAMKATOPHBIE TMOJOCKU s ompeneineHuss pH u crangaptHas
WHJWKATOpPHAs IKaJa; YHUBEPCAIbHBIN MHAUKATOP; nuneTku Ha 1, 10, 50 mu (vwim
no3aropsl Ha 1, 5 m 10 M), OIOpETKH 111 TUTPOBAHUS, MEIUITMHCKHUE IITPUIIBI HA
100-150 mu, maGopatopHbie W/WIN aHATUTUYECKHE BEChl, pH-MeTphI, CymUIbHBIHI
mkad, u ap. 1abopaTopHoe 000pyAOBAHHE.

3.2. Mu¢popmanuonHoe odecneyeHne peaju3auu NporpamMmmbl

1. Jns peanuzanuu nporpaMMbl OMOIHOTEUHbIN (HOH]T 00pa30BaTEIbHON
OpraHu3alyy JOJIKEH UMETh NIeYaTHbIE U/UITU JJIEKTPOHHBIE 00pa30BaTEIbHbIE U
UH(GOPMAIIMOHHBIE PECYPCHI, PEKOMEHIOBAaHHBIE JJIs1 UICTIOJIL30BAHUS B
o0pa3oBaTeIbLHOM MPOIECCe, HE CTApIIE MATH JIET C MOMEHTA U3aHusl.
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OcHOBHBbIE TeYATHBIE H3JaHuA

1. AudunorenoBa, M. B. Xumusa: y4eOHUK U TPAKTUKyM MJiS CPEIHETO
npodeccronanbHoro oopazosanusi / . B. Audunorenona, A. B. babkos, B. A.
[TonikoB. — 2-e u3x., uctp. u non. — Mocksa: M3narensctBo FOpaiit, 2022. —
291 c.

2. Wleromuxuna, H. A. OO6mas xumus: yuebnmk s CIIO / H. A.
[leromuxuna, JI. B. Munaesckas. — Cankrt-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. b. Xumusa: y4eOHMK M MNPAKTUKYM MJI1 CPEIHErO
npodeccuonanbHoro oopaszosanusi / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢
u31., nepepad. u gon. — Mocksa: M3narensctBo HOpaiit, 2022. — 507 c.

4. Xumus: yueOHUK i cpeaHero npodeccuoHanbHoro obpaszoanus / 1O.
A. Jle6enes, I'. H. ®daneeB, A. M. l'ony6es, B. H. IllamoBan;, mox oOmiei
penakuuenn I'. H. dageeBa. — 2-¢ wu3n., nepepad. u jpon. — Mocksa:
N3parenscTBo KOpaiit, 2022. — 431 c.

2. PexomenayemMblie ieHaTHbIC U3JIaHUS 110 Peaiu3aiii 001ieo0pa3oBaTeIbHOM
JTUCLIUIUIMHBI IPEICTABICHBI B METOJIMYECKUX PEKOMEHIAIMAX 10 OpraHru3alnu

oOy4eHwUs.
OcHOBHbBIE eYaTHbIE N3TaAHUS

3. Andunorenona, 1. B. Xumus: yuyeOHUK M NPAKTUKYM ISl CPEIHETO
npodeccuonanbHoro oopazosanusi / . B. Audunorenona, A. B. babkos, B. A.
ITonkoB. — 2-e m3x., uctp. u pon. — Mocksa: M3narensctBo fOpaiit, 2022. —
291 c.

6. [leromuxuna, H. A. OOmas xumusa: yuebnuk maias CIIO / H. A.
[Ileronuxwuna, JI. B. MunaeBckas. — Cankr-IlerepOypr: Jlanp, 2021. — 164 c.

7. Huxonbckuii, A. b. Xumusa: yd4eOHMK W TPaKTUKyM IS CPEIHETO
npodeccuonansHoro oopazosanusi / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢
u31., mepepad. u qomn. — Mocksa: U3narensctBo FOpaiit, 2022. — 507 c.

8. Xumust: y4eOHHK i cpemHero npodeccuoHanbHoro oopazosanus / 0.
A. JlebeneB, I'. H. ®aneeB, A. M. T'omy6e, B. H. IllanoBan; mox oOmieit
penakimert I. H. ®anmeeBa. — 2-e wm3xg., mepepab. u gom. — Mocksa:
N3parensctBo HOpaiit, 2022. — 431 c.

JlonoJTHUTEIbHbIE HCTOYHUKH

1. Xumus. 10 xmacc. YraoyOnéuueiii ypoBeHb : yueOHux/ B.B. Epemun,
H.E. Ky3pmenko, B.M. Tepenun, A.A.Jlpo3goB, B.B.Jlynun; mnox pen.
B.B. JIynuna. — M.: IlpocBemienue, 2022. — 446, [2] c.: ui.
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2. Xumus. 11 xnacc. YraoyOnéuuelii ypoBeHb : yueOHux/ B.B. Epemun,
H.E. Ky3bmenko, A.A. [dpo3nos, B.B. Jlynun; noxn pean. B.B. Jlynuna. — M.:
ITIpocBemenne, 2022. — 478, [2] c.: un.

3. Xumus. YrayOneHnusiii ypoBeHb. 10—11 kimaccsl: pabouasi mporpamMma K
muanun YMK B.B. Jlynuna: yueOGHO-meToanueckoe nocooue / B.B. Epemun,
A.A. Ipo3nos, 1.B. Epemuna, 3.10. Kepumos. — M.: JIpoda, 2017. — 324, [1] c.
4. Mertoanueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3pmenko,
B.M. Tepenuna, A. A. [po3noBa u np. «Xumus. YriayOneHHbIH ypoBeHb». 10
kmacc / B. B. Epemun, A.A. [po3noB, U.B. Epemuna, B. 1. MaxonuHna,
0. 1O. CumonoBa, 2.10. Kepumos. — M.: /Ipoda, 2018. — 339 c. : un.

5. Metoauueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko,
A. A. Jlpo3goBa u np. «Xumus. YrayOneHHbli ypoBeHb». 11 kmacc / B. B.
Epemun, A.A. Iposnos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10.
Kepumon. — M.: [Ipoda, 2018. — 423 c. : un.

6. I'ycera, E. B. Xumus qis CIIO: yuebno-Metoauueckoe nocodue / E. B.
I'ycea, M. P. 3uranmmuna, /. . KynukoBa. — Kaszaus: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Tekct: 3neKTpoHHBIA // JlaHb : 3JIEKTPOHHO-
oumbmmoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (nata
obpamenus: 14.10.2022). — Pexxum gocTyma: ajis aBTOpU3. T0JIb30BaTEIEeH.

7. Yepuukona, H. 0. Xumus B 10CTYyNMHOM H3JI05)KEHUU: yueOHOE rmocodue
s crio / H. ¥O. YeprukoBa. — 2-¢ usn., crep. — Cankr-IlerepOypr: Jlanp, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Texkct: anexktpoHHbIl // JlaHb:
aNeKTpoHHO-OnbMoreunas cucrema. — URL: https://e.lanbook.com/book/195532
(mata obpamenus: 14.10.2022). — Pexxum goctyna: ajs aBTOPHU3. MOJIb30BaTENEH.
8. [lleBuunpina, JI. B. Xumus: yueonoe nocodue / JI. B. llleBHunipina, A.
N. Anapues. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
4. — TekcT: 37eKTpoHHbIH // JIaHb: 31eKTpOHHO-OMOMMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/118505 (nmata ob6pamenusi: 14.10.2022). — Pexum
J0CTyna: JUisl aBTOPU3. MOJIb30BATENCH.

9. bmunos, JI. H. Xumusa: yueonuxk mis CIIO / JI. H. baunos, U. JL.
[lepdpunosa, T. B. CokonoBa. — 2-e usn., crep. — Cankr-IlerepOypr: Jlans,
2021. — 260 c. — ISBN 978-5-8114-7904-7. — TexcTt: anekTpoHHbI // JlaHb:
ANMEeKTpOoHHO-OnbOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/167183
(mata obpamenusi: 14.10.2022). — Pexxum mocTyma: i aBTOpU3. MOTb30BaTEIEH.
10. I'abpuensn, O. C., JIpicoBa, I'. I'. Xumus: kHHra I IpenogaBaTeIs:
yueb.-meroa. mocodbue. — M. Akagemus, 2012. - 332 c.

I1. YepnukoBa H. [0., Memepsakosa E. B. Pemaem 3amaun no xumuun
camocroATenbHo: yuyeonoe nocooue / H. FO. Yepnukosa, E. B. MemepskoBa —
Cankrt-IlerepOypr: Jlans, 2022. — 328 c.
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12. Pe3snukoB B. A. COOpHUK ynOpakHEHMH M 3aJad MO OPraHMYECKOU
xumuu: yueoHoe nocooue / B.A. Pe3zuukoB — Cankr-IletepOypr: Jlanb, 2021. —
226 c.

13. Kanyctuna A. A., Xampuenko W. I'., JlubGanor B. B. OOmas u
Heopranudeckas xumus. [Ipaktukym / A. A. Kanyctuna, U. I'. Xansuenko, B.B.
JIn6anoB — Cankr-IlerepOypr: Jlans, 2020. — 152 c.

14. IMabpuensn O.C. Xumusi: yueb. nus crya. npod. yued. 3aBenenuii / O.C.
["a6puensn, N.I'. Octpoymos. — M., 2016.- 256 c.
15. labpuensn O.C. Xumus g mnpodeccuit M CHeIHAIbHOCTEN

TEXHUYECKOTO Tpodwiisa: y4eOHHK Ui CTYA. YUYPEeXKIEeHUW cpea. mpod.
obopazoBanus / O.C. I'abpuensn, N.I'. OctpoymoB. — 4-e u3a., crep. — M. :
N3patensckuil eHTp «Axagemusi», 2017. — 272 c.

HNurepHer-pecypcsl

1. hvsh.ru — Xypnan «Xumus B mKosey.
2. https://postnauka.ru/themes/chemistry — Jeknmuum Mo XUMHUM Ha CaiTe
[TocTHayka. http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonynsipHbIii TTPOEKT «DJIEMEHTHI OO0NbIIoN Hayku» ((hu3mka, XUMHS,
MaTteMaTuKa, aCTPOHOMHUS, HayKu O >KWU3HHU, Hayku o 3emuie). HoBoctu Haykw,
KHUTH, HAYYHO-IIOMYJISIPHBIEC CTaThU, JIEKIWUH, SHIIUKJIONECIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-nIONyJIsIpHOTO KypHana «llorennman». XKypnan uzpaércs ¢ 2005 r.,
¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CallT Hay4YyHO-NOIYJSIPHOTO >XypHalla «XuMHUsA W KHU3Hb». KypHanm wuzgaércs
c 1965 .

5. http://gotourl.ru/4786 (http:/www.chemnet.ru/rus/elibrary/)

OTkpbITast 3JIEKTpOHHas Oubnuoreka xumuueckoro mnopraida «Chemnety,
COJIEP)KUT ydyeOHble W MH(POPMALMOHHBIE MaTepHasibl [Js MIKOJIBHUKOB H
yunTteneid. B Hell MOKHO HalTH yuyeOHUKM MO OOIIel U HeOPraHUYECKOW XUMUH,
OpraHUYECKON XHMHH, MYJbTUMEIUaMaTEpHaIbl, a TaKXe 3aJauyd XUMHUYECKUX
OJIMMITHA]] C PELICHUSAMH, 3a/1a41 BCTYUTEIbHBIX 9K3AMEHOB JIJIsl aOUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarmonnsie Marepuanbl 00 onuMmuanax: MOCKOBCKOH TOPOJCKOH,
Bceepoccuiickon, Mengeneescko, Mexnaynaponnou. IlpuBeneHsl  3amaum
TEOPETUUYECKUX M IKCIEPUMEHTAIBHBIX TYPOB, MOJIPOOHBIE PEIICHUS], CIIUCKUA U
dotorpaduu modeTuTENCH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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Cucrema JOUCTAaHUMOHHOrO OOyYEHUs, HANpaBlIEHHAas B IMEPBYI0 Ouyepeab Ha
IIOATOTOBKY K OJMMIIMA/IAM BCEX YPOBHEN — OT WIKOJIBHBIX A0 MeXyHapOIHOM.
CaliT cOOepKUT OrPOMHOE KOJIMYECTBO 3ajay, CrPYIIIMPOBAHHBIX KaK IO TEMawm,
Tak M 1o ouumnuazaM. Ilo BceM OCHOBHBIM pasliellaM XUMHUM IPUBEAEH
TEOPETUUYECKUI MaTepral 1 pa3o0paHbl pEIIeHUs] TUIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo wHanoTexHonorusiM. OCHOBHasi IeJib — pa3BUTHE OOpa3oBaHUS B
0o0JlacTU  HAHOTEXHOJIOTMM W  TMOJATOTOBKA K HMHTEPHET-OJUMIIMAAE IO
HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnipaBouHasi nHGOpMaIlus 0 XUMUYECKUX DJIEMEHTaX U UX CBOMCTBAx
(Ha aHTJIMIICKOM SI3BIKE).

0. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3b1YHBIN CAalT O CBOMCTBaX XUMUYECKUX SJIEMEHTOB.

10. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexkommepueckuii callT oHJallH-00pa30BaHMsI, COJEPKUT MHOTO HWHTEPECHBIX
o0pa3oBaTeNbHBIX KYpCOB M BHJEOJCKIUN I UIKOJIHHUKOB, CTYJEHTOB W
yuutelne. ECTh HECKOJIBKO KypCOB 10 XUMUMU.

11. http://gotourl.ru/4800 (https://www.cas.org/)
Caiir Chemical Abstract Service — camblii aBTOPUTETHBI B MHUpPE XUMHH
MH(}OPMAMOHHBI HHTEPHET-pECypC (CAUT IIIATHBIN).

12. http://www.organic-chemistry.org/

HOpTaJI I10 OpFaHH‘IGCKOfI XMUMHUHU Ha aHTJIAHNCKOM SI3BIKE.

13. http://www.xumuk.ru

CaliT 0 XUMHH: KJIaCCUUYECKUE y‘IC6HI/IKI/I, CIIPAaBOYHUKHU, OSHIOUKIIOIICOANH, IMTOUCK
OpPraHUYCCKUX U HCOPTaHNYICCKHUX pCaKHHﬁ, COCTaBJICHHUC ypaBHeHI/Iﬁ peaKHHﬁ.

14. http://orgchemlab.com/
Caiit, MOCBAMIEHHBIN TPAKTHUECKON paboTe B labopaTopuu
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4. KoHTpOJIb U OLIeHKA Pe3yJIbTAaTOB OCBOEHUsI 00111e00pa30BaTe/IbHOM
TUCUHMILTHHBI

KoHTponb ©  omeHka  pe3yiabTaToB  OOyYEHHMS  OCYUIECTBIISIETCS
npernojiaBareyieM B  Mpoliecce MNPOBEAEHUS  MPAKTUUYECKUX  3aHATHA U
nabopaTopHbIX pPabOT, TECTUPOBAHUS, a TAKXKE BBIMOJHEHUS OOYYaAIOIIMMUCS
UHAVBUIYAIbHBIX 3aJlaHUi, MPOEKTOB, HccheaoBaHuil. Pe3ynbrarbl oOydeHwHs
OTIPEJIENISIIOT, YTO O0ydaromuecs MOJDKHBI 3HaTh, MOHUMATh W JIEMOHCTPUPOBATH
10 3aBEPILICHUY U3yYEHHUSI TUCLUTIIINHBI.

Jis popmupoBaHUs, KOHTPOJS U OLEHKU PE3YyJbTAaTOB OCBOCHHS Y4eOHOM
JUCLUIUIMHBI UCIIOJIB3YETCS] CUCTEMA OLIEHOYHBIX MEPOIIPUATHN, TPEACTABIIIOIASL
co00i KOMIUJIEKC Y4Y€OHBIX MEPOINPHUSATHI, COTJACOBAHHBIX C pE3yJbTaTaMH
ooyueruss u chopmymupoBanHbix ¢ ydetom DI'OC COO (mpemmeTrHbIe
pe3ynbTarsl o aucuumimuae) u ®I'OC CIIO.

Ne Mony / PesyabraTt 00yyeHus OneHo4HbIe MepONIPUATHS OK
Pa3nen / Tema
I |OcHoBHOII MOaYJIB
1 |Pazgen 1. ®opmyaupoBaTh 6a3oBbIe
OcHOBBI NOHATHSA U 32KOHbI XUMHHU
CTPOeHMA
BellecTBa

1.1 |Ctpoenue atomoB |CoCTaBIATH XUMHUECKHE 1. Tect «CtpoeHue aToMOB OK 01
XUMUYECKUX (bopMyIIbl COeTUHEHHI B XUMUYECKUX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUHU CO CTETIEHBIO |[IPUPOJIa XMMUUYECKOM CBSI3M».
npupoaa OKHCJIEHUSI XUMUYECKHUX 2. 3a7jauu Ha COCTaBJICHUE
XUMHUYECKON AIIEMEHTOB, UCXO/S U3 XUMHUYECKHUX (HOopMYyIT
CBSI3U BAJICHTHOCTH U JIByXaTOMHBIX COE€JMHEHUI

AIIEKTPOOTPHULIATEIBHOCTH  |(OKCUAOB, CYIb(UIOB,
THJIPUIOB U T.IL.).

1.2 (Ilepnonnueckuii | XapakTepu3oBaTh ITpakTuko-opuentuposanusie |OK 01
3aKOH U Ta0JuIa |XMMHUYECKHE IEMEHThI B |T€OpeTHYEeCKHUe 3aJaHusl Ha OK 02
JI.1. MenneneeBa |COOTBETCTBUU C UX XapaKTepU3aLUI0 XUMHUECKHUX

MI0JIO’)KEHHEM B aJIeMEHTOB: «MeTannuueckue /
NEPUOANYECKON CUCTEME  |HEMETAJNINYECKUE CBOWCTBA,
XUMHUYECKUX 3JIEMEHTOB AJIEKTPOOTPHULIATEIBHOCTD U
J.1. Menneneesa CPOJICTBO K DJIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHHUEM U
II0JIO’KEHUEM B IIEPUOANUYECKON
CUCTEME XMMHUUECKHUX
anemenToB .M. MenaeneeBa.
2 Pa3znea 2. OIS 1 KonTpoasnas padora
Xumuyeckue CXEMPT XHMUHECIKHX «CtpoeHue BemecTBa u
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Monayas /

Ne Pasnen / Tema Pe3yabTaT 00y4yeHust OuneHo4yHbIe MePONPUATHSA OK
peakuuu peakumi XHMHYECKHe PeaKkium)

2.1 |Tunst CocTaBiATh peaKkIuu 1. 3amaun Ha cocTaBiIeHUE OK 01
XUMHUYECKHUX COCIIMHEHHUS, Pa3JI0KEHUs, |ypaBHEHUN peaKIluii:
peaxmui oOMeHa, 3aMeleHHS, — COeIMHEHMSI, 3aMEIIeHUS,

OKHCIIUTENIBHO- pas3ioxeHus, 0OMEeHa U peaKIHii

BOCCTAHOBUTEIIbHBIC C Y4acTHEM KOMIUIEKCHBIX

peaKiuu 1 peakiuu coeMHeHu! (Ha mpuMepe

KOMILIEKCO00pa30BaHus (Ha |TUAPOKCOKOMITIIEKCOB

npuMepe ATIOMUHUS U LIMHKA);

THIPOKCOKOMIUIEKCOB — OKHCJIMTENBHO-

ATIOMHUHHUS U [TUHKA) C BOCCTAaHOBUTEJIBHBIX PEAKIUH C

y4acTHEeM HEeOpPraHHYECKUX |MCIOIb30BAaHUEM METOa

BEIIECTB AIIEKTPOHHOTO OallaHca;
— C y4acTHeM KOMILJICKCHBIX
coelMHEeHu! (Ha mpuMepe
T'HPOKCOKOMIUIEKCOB IIMHKA U
ATFOMUHUSA ).
2. 3ajaum Ha pacuyer
KOJIMYECTBEHHBIX
XapaKTEPUCTHK MPOTYKTa
peaKuu COeMHEHHSI; MaCCOBOM
WM 00BEMHOM JI0JTH BBIXOJ1A
MPOAYKTA PEAKIIUN COSAMHEHUS
OT TEOPETUYECKH BO3MOXKHOTO;
00BEMHBIX OTHOILIEHUH Tra30B;
KOJINYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BEIIECTB M MPOAYKTOB PEAKIIHH;
Macchl (00beM, KOJTHYEeCTBO
BELIECTBA) IPOJYKTA peaKkuy,
€CJIM OJTHO U3 BEIIECTB JaHO B
BUJIC PACTBOPA C OMPEICICHHOM
MacCOBOH JI0JIe¥ pacCTBOPEHHOTO
BEIIIECTBA.

2.2 |Onextponutuyeck |CoCTaBIsSITh ypaBHEHUS 1. 3amanus Ha coCTaBJICHUE OK 01
ast TUCCOLMALUs M | XUMHYECKUX PEaKLUU MOJIEKYJISIPHBIX U HOHHBIX
WOHHBIN 00OMeH MOHHOTO OOMEHa ¢ peaKkuui ¢ y4acTUEM OKCHJIOB,

y4acTHEM HEOPraHMYEeCKHX |KUCIIOT, OCHOBAaHUHU U COJIeH,

BEIIIECTB MOHHBIX PEAKINI THIPOTH3a
COJIEH, YCTAaHOBJIEHUE
MU3MEHEHHUS KUCIIOTHOCTH CPEIbl.
2. JJaboparopHas paboTa
«Peakuuu rugposnsay.

3 |Pa3gex 3. HccaenoBars ctpoenue u |KonrpoJsabnasi padora
Ctpoenue u cBOiicTBa «CBoiicTBa HEOPraHM4YecKUX
cBoiicTBa HEOPraHU4eCKHUX BellecTB |BelecTB)

HEOPraHUuYecKuX
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Monayas /
Pa3nen / Tema

PesynabraT 00yyeHus

OneHo4yHbIC MepONIPUATHS

OK

BellecTB

3.1

Knaccugukanus,
HOMEHKJIaTypa U
CTPOEHUE
HEOPraHUYeCcKuX
BEIIECTB

Knaccudunmposatb
HEOpPraHWYECKHEe BELIeCTBa
B COOTBETCTBHH C UX
CTpPOCHHEM

1. Tect «<Homenknatypa u
Ha3BaHHE HEOPTaHUUYECKUX
BEIIIECTB UCXOJI U3 UX
XUMHUYECKON (HOpMYITbI UITH
COCTaBJICHUE XUMUYECKOM
bopMyIbI UCXO/I U3 HA3BAHUS
BEILIECTBA 10 MEKTYHAPOAHOMN
WM TPUBHAIIBHOM
HOMEHKJIAType».

2. 3aiaun Ha pacyeT MacCOBOM
JIOJTH (MacChl) XUMHUYECKOTO
aJIeMeHTa (COSMHEHNS) B
MOJIeKYJie (CMecH).

3. [IpakTryeckue 3a1aHus 1O
KJIaCCU(UKAIINU, HOMEHKIIAType
U XUMUYEeCKUM GopMyliaM
HEOPTaHUYECKUX BEIECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTuyeckue 3alanus Ha
oTpesieNieHue XUMUYECKOM
AKTUBHOCTH BEIIIECTB B
3aBHCHMOCTH BHJIa XMMHYECKOI
CBSI3U U TUIA KPUCTAILUTNYECKON
PEIIeTKH.

OK 01

3.2

dusuko-
XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcranaBauBaTh
3aBHCUMOCTb (PU3UKO-
XHUMHYECKUX CBOMCTB
HEOPraHWYECKUX BEUIECTB
OT CTPOEHMS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUIMUYECKOU pelIeTKN

1. Tect «OcobeHHOCTH
XUMUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHU,
aM(OTepHBIX THAPOKCUIOB U
COJIei».

2. 3agaHusi HA COCTABJICHHE
YpaBHEHUN XUMHYECKUX
PEAKLHI C y4aCTHEM MPOCTHIX U
CJIOHBIX HEOPTaHNYECKHUX
BEIIIECTB: OKCHJIOB METAJIIOB,
HEMETAIJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTAHUYECKUX
KHUCIIOT, OCHOBAaHUH U
aM(OTepHBIX THAPOKCHUIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX UX CBOWCTBA
U CTIIOCOOBI MOTYYECHHUS.

3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHHUs Ha
CBONCTBA U MOJIyYEHUE
HEOPraHMYECKUX BEIECTB.

4. Jlaboparopnas pabota
«CBoiicTBa METaJNIOB U
HEMETAaJIOBY.

OK 01
OK 02
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Ne Pasnen / Tema Pe3yabTaT 00y4yeHust OuneHo4yHbIe MePONPUATHSA OK
3.3 |IIpousBoacTBO O6ocHoBBIBaTh 3HAUeHUE U |[IpakTuko-opuentupoBanubie |OK 01
HEOPraHUYeCKUX |[IPUMEHEHHUE 3aJIaHusI 10 COCTABJICHUIO OK 02
BEIIECTB. HEOPraHMYECKUX BEIIECTB B |XUMUYECKHX PEAKIIHil C
3HaueHue u OBITOBOM U y4acTHEM HEOPraHUYECKUX
MIPUMEHEHHE B MIPOU3BOJICTBEHHON BEIIECTB, UCIIOJIb3YEMBIX JJIS UX
OBITY U Ha JIESITCIIBHOCTH YeJIOBEKA UX |HICHTU(DUKAINN U
MIPOU3BOJICTBE (bU3UKO-XUMHYECKUMU MIPOMBIIIICHHBIX CITIOCOOOB
CBOMCTBaMH [IOJIyYEHHUS.
4 |Pa3nen 4. HccaenoBars ctpoenue u |KonrpoJsabnasi padora
Ctpoenue u cBoiicTBa oprannyeckux |«CTpoeHue U CBOMCTBA
cBoiicTBa BeleCTB OPraHM4YecKuX BellecTB»
OPraHuYecKux
BellecTB
4.1 |Knaccuduxamus, |KnaccudumnmponaTth 1. 3agaHust Ha cOCTaBIEHUE OK 01
CTpOEHHUE U OpraHMYeCcKHe BEIIeCTBA B |Ha3BAHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEIMHEHUH 10 TPUBUATIHLHOU
OpraHUYECKUX CTpOEHUEM WJIM MEXTYHApPOTHON
BEIIECTB CUCTEeMaTUYECKOU
HOMEHKJIAType.
2. 3agaHus Ha COCTABIICHHE
MIOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyT
OpTraHUYECKUX BEIIECTB
OTJIEbHBIX KJIACCOB.
3. 3ajaun Ha onpezeneHue
npocTeiimen hopMyIibl
OpraHUYECKON MOJIEKYJIbI,
UCXOs U3 JIEMEHTHOTO COCTaBa
(B %).
4.2 |CpoiicTBa YcTaHaBiIuBaTh 1. 3agaHust Ha cOCTaBIEHUE OK 01
OpraHUYECKUX 3aBUCUMOCTH (PU3UKO- ypaBHEHUN XUMUYECKUX OK 02
COeTMHEHU I XUMHYECKUX CBOWCTB peaxiuii ¢ yyactueM

OpPraHn4€CKuX BCHICCTB OT
CTPOCHUSA MOJICKYJI

OpraHWYECKHUX BEIIECTB Ha
OCHOBaHHUU UX COCTaBa U
CTPOCHHUS.

2. 3a1aHus Ha COCTaBJICHUE
ypaBHEHUN XUMUYECKUX
peaKLuii, HIUTIOCTPUPYIOIINUX
XMMHYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JTAHHBIX PEaKLHi U
T€HETUYECKOH CBS3HU
OpPTraHWYECKHUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacuetHsbie 3agaun mo
YPaBHEHUSIM PEAKIHii C
y4acTHEM OPTaHUYECKUX
BEILIECTB.

4. JIaboparopnas pabota
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«Ilomyuenue sTUICHA U
W3YUYEHHUE Er0 CBOMCTBY.

4.3 |Opranuyeckue O6ocHoBBIBaTh 3HAUeHUE U |[IpakTuko-opuentupoBanueie |OK 01
BEILIECTBA B IIPUMEHEHNE OPraHMYECKUX |3a/1aHUS 10 COCTABJICHUIO OK 02
KHU3HEJIEATEIbHOC [BEIECTB B OBITOBOH U XUMHUYECKHUX peakIuii ¢
TH Y€JIOBEKa. IIPOU3BOJCTBEHHOM y4acTUEM OPraHUYECKUX
IIpon3BOACTBO U |I€ATEIILHOCTH YEJIOBEKA X |BEILECTB, UCIOIb3YEMBIX JUIS UX
MIPUMEHEHNE (U3HKO-XUMUYECKUMU UICHTU(HUKAIMN B OBITY
OpraHUYEeCcKuX CBOWCTBaMHU HPOMBIIIJICHHOCTH.

BEIIECTB B
MPOMBIIIICHHOCTH

5 [Pa3pea S. Hccaenoats paBHoBecue |[KontposabHasi padora
Kunernueckue u |u ckopocTh xXuMuueckux |«CKOpOCTb XMMHYeECKOM
TepMOANHAMHUYEC |peakumii PeakIuu U XHMHYeCKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKaAHUs
XMMHYEeCKHUX
peakuuii

5.1 {Kunetnueckue HccnenoBars BnyussHUE 1. JJaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHLIEHTPALUU BBIOOD: OK 02
MIPOTEKaHUS pearupyromux Bemects 1 |— «OnpeneneHne 3aBUCUMOCTH
XUMHUYECKHUX TEMIIEPATyphbl HA CKOPOCTh |CKOPOCTH PEAKLUU OT
peaxuui XMUMUYECKHUX peaKIuii KOHIIEHTPALUHN pearupyromux

BELIECTBY;

— «OmnpeneneHue 3aBUCUMOCTH
CKOPOCTH peakluu OT
TeMIIepaTypb».

2. [IpakTHKO-OpHEHTHPOBAHHbIE
TEOpeTUYECKHe 3aJjaHns Ha
aHann3 (paKToOpoB, BIUSIOIMINX
Ha U3MEHEHHE CKOPOCTHU
XMMHYECKON PEAKIUU.

5.2 |Tepmomunamuuec (MccnenoBare BivsHHE 1. 3amaun Ha pacueTs! TemioBbix [OK 01
KHe U3MEHEHUS KOHLIEHTpauK 3P PEeKTOB XUMUUECKUX peakiuii |QK (2
3aKOHOMEPHOCTH |BEILECTB, PEAKLIUU CPEbl U |1 ONPEEIICHUE TUIIa PEaKIuu
IIPOTEKAHUS TeMIIepaTypbl Ha cMeleHue | (1o TermioBomy 3 dexry: 3k30-
XUMHUYECKHUX XUMHUYECKOTO PABHOBECUSL  |U DHIOTEPMUYECKUE).
peaxkuui. 2. IIpakTHKO-OpUEHTHPOBAHHBIE
PaBHoBecue 3aJJaHUs Ha IPUMEHEHHE
XUMHYECKHUX npunuuna Jle [llarense puist
peakuuit HaXO0K/ICHUS HaIpaBJICHUS

CMEILICHUS] PaBHOBECHS
XUMUYECKON PEaKLUU U aHAIU3
(bakTOpOB, BIUAIOUIMX HA
CMEIIeHHE XUMHYECKOTO
paBHOBECHS.

3. JlabopaTtopHas pabora
«M3yuenune BIMSIHUS pa3IMYHbIX
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(bakTOpOB Ha CMeEIIEHUE
XUMHUYECKOT'O PABHOBECHSD.
6 |Pasnea 6. HccaenoBars qucnepcubie | KonrposabHasi padora no reme
JucnepcHbie CHCTEeMBbI «/lucnepcHble cucTeMbD)
CHCTEMbI
6.1 |ducnepcHbie Pa3nuuare HCTHHHBIE 1. 3amaun Ha IPUTOTOBJIEHUE OK 01
CUCTEMBI U pacTBOPBI, KOJIJIOUIHBIE pacTBOpOB. OK 02
(bakTopsl UX pacTBOpHI U 2. IlpakTUKO-OpUEHTUPOBAHHBIE
yCTOHYMBOCTHU rpy0oaucriepcHble CUCTEMBI | pacueTHBIE 3a/1aHus Ha
Ha OCHOBE XUMHUYECKOT0 JUCTIEPCHBIE CUCTEMBI,
AKCIIEPUMEHTA UCIOJIb3yEMbIE B OBITOBOM U
IPOM3BOJICTBEHHOMN
JIeSITEIbBHOCTH YEJIOBEKA.
6.2 |MccnenoBanue HccnenoBats husmko- JlaGopatopHas paboTa (Ha OK 01
CBOICTB XUMHYECKHE CBOMCTBA BBIOOD):
JMCTIEPCHBIX pas3InYHbIX BUI0B — IIpuroToBieHne pacTBOPOB;
CUCTEM JUCTIEPCHBIX CUCTEM — WccnenoBanne qucnepcHbIX
CHCTEM.
7 |Pasmen 7. Hcciaenosarhb cBoiicTBa
KavecTBeHHbIEe |OpraHu4ecKux u
peakunu HEOPraHU4eCKHUX BellecTB
o0HapyKeHHs € MCII0JIb30BAHUEM
OPraHMYecKNX U |Ka4YeCTBeHHbIX PeaKIui
HEOPraHu4ecKux
BelleCTB
7.1 |OOHapyxeHue Hccnenosath 1. JIaGopartopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIE PEaKLUU BBIOOD):
KAaTHOHOB U HEOpPraHMYECKUX BEIIECTB |— AHAJIUTUYECKHE PEaKuu
AHHOHOB KaTuoHOB [-VI rpymm;
— AHQIUTUYECKHUE pEaKIIU
AQHUOHOB.
2. IIpakTrueckue 3aJaHus Ha
COCTaBJICHUE YPaBHEHUN
peaxuuii oOOHapyKeHUs
KaTuoHOB [-VI rpymnm u
AQHUOHOB, B T.4. B MOJIEKYJIIPHOU
¥ MOHHOH (popmax.
7.2 |O6HapyxeHue Hccnenosath 1. JJaboparopHas pabota (Ha OK 01
OpraHN4YeCKHUX Ka4eCTBEHHBIE PEAKIINH BBIOOD):
BEIIECTB OpPraHMYECKUX COEANHEHNN |— KauecTBeHHbIE peakuu Ha
OTJEJbHBIX OTJEJBbHBIX KJIACCOB OTJIEJIbHBIE KJI1acChl
KJIACCOB C OpPraHMYECKUX BEILECTB;
HCII0JIb30BAaHUEM — KauecTBeHHBIN aHAIN3
KaueCTBEHHBIX OpPraHMYECKHUX COESIUHEHUH I10
peakuuit (GYHKIIMOHAJIBHBIM IPyTIIIaM.

2. IlpakTuyeckue 3a1aHus Ha
COCTaBJIEHUE KaueCTBEHHBIX
peakiuii oOOHapyKeHHs

40




Monayas /

Ne Pasnen / Tema Pe3yabTaT 00y4yeHust OuneHo4yHbIe MePONPUATHSA OK
OpPTaHUYECKUX COCIMHEHUIA.
II |[[IpukaagHo MOAYJIb
8 [Pa3nenx 8. OueHuBaTh nocjeAcTBHA |3ammTa Keiica (¢ yueTom
Xumus B ObITY M |OBITOBOM 1 Oyayueit npogeccuoHAIbHON
NMPOU3BOJACTBEHH (MPOU3BOJACTBEHHOM AesiTeIbHOCTH)
0ii 1esITEILHOCTH |/1eSITeJIbHOCTH YeI0BeKa
YeJji0BeKa ¢ MO3ULM I
IKOJIOTHYECKOI
0e30macHOCTH
Xumus B 0bITy 1 |OuenuBath nocneacteus | Keiic (c yuerom Oyayteit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npodeccuoHaIbHON OK 02
i IeITeTbHOCTH  |[IPOU3BOJICTBEHHOM JESITEIILHOCTH) OK 04
YeJIOBeKa JIeATeTLHOCTH YesioBeka ¢ | Bo3MokHbIE TEMBI KEHCOB: OK 07
no3uiui skosorndeckoi | 1. [lorerienue kiumara u
0€30macHOCTH BBICBOOOK/IEHHE Ta30BbIX
THJIPaTOB CO JTHA OKEaHa.
2. Bynymme matepuansl s
aBua-, MalIuHO- U
puOOPOCTPOECHHS.
3. HoBble maTepuansl As
COJIHEYHBIX OaTapeil.
4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB.
9.1 |Pa3men 9.1. HNurepnpernpoBarh 3amura yuedoHo-
HccnenoBanue u | XuUMHU4YecKHe NMPOLECCHI M |MCCIEA0BATEIbCKOI0 MPOEKTA
XHUMHYECKUI siBJIeHUs B Ouocdepe (c yuerom Oynyiueit
aHaIu3 00beKTOB npogeccuoHAIbHOU
onocdepnbl NesiTeIbHOCTH)
9.1.1 {OcHoBBI Beimonusate nonueiii nukn |1. JJabopatopuas padora OK 01
nabopaTopHOU AKCIIEPUMEHTAIIBHOTO «OcHOBBI 1abOpaTOPHOI
MIPAKTUKHU B UCCJICTOBAHMUS C MPAKTUKI).
MPOQECCUOHAIBH | COOITIOICHUEM TTPABHIT 2. TuroBblie pacyeTsl Mo
BIX JJabopaTopusx |0e30macHOro oOpalleHus ¢ | TeMaTHKE YKCIIEPUMEHTA.
BEIIIECTBAMH H 3. 3ajaun Ha BHIYHMCIICHHE
1ab0paTOpPHBIM CpeIHEero 3HaYeHUs
o0opyI0BaHUEM IKCIIEPUMEHTATBHBIX JIAHHBIX,
MOTPEUTHOCTH.
4. IlpencraBnenue pe3ynbTaToB
AKCIIEPUMEHTA B PA3IUYHOU
dbopwme (Tabnwuiia, rpaduk, OTYET,
JOKJIaJ, PE3CHTAIH ).
9.1.2 | Xumuueckuit UccnenoBats xumnueckuit |1. Tect «CBoiicTBa u cocTas OK 01
aHajM3 Mpo0 BOJIBI [COCTAB MPOO BOJIBI BOJIBI». OK 02
2. 3aganne « XUMHUYECKUN COCTAB OK 07

BOJIBI, TMII BOJIBI M CIIOCOOKEI €€
MPUMEHEHUs» (C
HCIIOJTb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).
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OK

3. [IpaKkTHKO-OpUCHTUPOBAHHbBIE
TEOpPETUYECKHE 3aJ]aHns Ha
COCTaB BOJIBI M CITOCOOBI
BBIP)KCHUS KOHIICHTPAIMHA U
nepecyeT KOHIIEHTPAIHi (C
UCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa Ha
BBIOOD:

— OuucTKa BOABI OT 3arpsi3HEHUN;
— Omnpenenenune pH BojbI U ee
KHCJIOTHOCTH;

— OmpeneneHune JKECTKOCTH BOIbI
U CIIOCOOBI €€ yCTpaHEHHUSI.

9.13

XUMUYeCKUH
KOHTPOJIb
KayecTBa
MPOJIYKTOB
MMUTAHU

HccnenoBaTh XUMHUYECKHUH
COCTaB MIPOJYKTOB
MUTAHUS

1. Tect «Oprannyeckue u
HEOpPraHUYECKUE BEIIECTBA,
BXO/ISIINE B COCTaB MPOJAYKTOB
TTUTAHHS.

2. [IpakTHKO-OpHUEHTUPOBAHHBIE
3a/1aHMA 110 KYJIMHAPHOU
TEeMaTHKeE.

3. JlabopaTtopHas pabora (Ha
BBIOOD):

— OOHapy>keHuEe HUTPATOB B
MPOAYKTaX MUTAHMUS,

— UccnenoBanue npoayKkToB
MUTaHMs Ha HAJIW4YUe YTJIEBOJIOB
(MyKa, TBOpOT, MOJIOKO, HOTYpT)
Ha HaJIM4Ke YIIeBoA0B (Kpaxma,
TII0K03a, caxapo3a).

OK 01
OK 02
OK 07

9.14

XUMUYECKUI
aHainu3 npood
TTOYBHI

HccnenoBath XUMHUECKUNA
cocTaB MPoO MOYBEI

1. TecT mo TeMe « XUMHUYCCKUI
COCTaB HEOPTraHMYECKHUX U
OpPTraHUYECKUX yIOOPECHUID.

2. 3aganne «B3auMoCBsI3b
cOoCTaBa MOYBEI, TUII IIOYBEI U €€
Ha3HAYEHUS».

3. JIaGopaTtopHas pabota (Ha
BBIOOD):

— ObOHapyxeHue
HEOPraHMYECKUX MPUMECEH B
mpo0ax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKHU ITOYBEI, €€
KHCJIOTHOCTH U IIEJIOYHOCTH.

OK 01
OK 02
OK 07

9.1.5

Uccnenosanme
00BLEKTOB
ouocdepsr

HccnegoBaTh XUMHUYECKUN
COCTaB 00BEKTOB
onocdeps! Ha IprMepe
MPOIYKTOB MUTAHUS, BOJBI
U ITOYBBI

Y4eOHo-1cclIe J0BaTENhCKUH
MIPOEKT B 00JIACTH UCCIICTOBAHMS
00BEKTOB OHOCHEPHI.
Bo3MoxHbBIE TEMBI IPOEKTOB:

1. UccnenoBanue cocTaBa

OK 01
OK 02
OK 04
OK 07
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MUHEPaJTbHOU BOJIBI K
PEKOMEH/IAIMH TIO €€
HCIIOIL30BaHUIO.

2. UccnenoBanue
pa3pyIIarIero JeHCTBUS
IIPUPOJHOM BOJBI HA
CTPOUTEILHBIEC MaTEPHAIIHI.

3. CocTaBiieHne IpoeKTa
IIBETHHKA/OTOpO/1a/cajia B
3aBUCHMOCTH OT COCTaBa
MIPOAHAIM3UPOBAHHBIX TOYB.

4. CocraBicHHE
cOaTaHCHPOBAHHOT'O MEHIO Ha
JIeHb (HEeeI0) B 3aBUCUMOCTH OT
COJIEpXKaHUS XUMUYECKUX MaKpO
Y MUKPORJIEMEHTOB B MPOAYKTaX
MMUTAHHUS.

5. UccnenoBanue kauecTBa
IATHEBOU BOJIBI.

6. Uccnenoanue npod
BOJIOTIPOBOTHON BOJIbI HA
MpEeMET YCTPaHEHUS KECTKOCTH.
7. YcTpaHeHHe XECTKOCTH BOJbI
B CEIIbCKOXO3SMCTBCHHOM
JIEATEILHOCTH.

9.2

Pa3nen 9.2.
HccaenoBanue u
XHMHYECKHI
aHAJIN3 00HLEKTOB
TexHoc(epsbl

HNurepnpernpoBarh
XHMHYeCcKHe Npouecchbl U
sIBJICHUS B TexHOC(pepe

Y4eOHo-ucc/Ie10BATEILCKUH
NMPOEKT (¢ y4eToM Oyayuiei
npogdeccuoHAIbLHOK
NesiITeJIbHOCTH)

9.2.1

OcHoOBBI
nabopaTtopHoit
MIPAaKTUKA B
npogeccuoHanbH
bIX JJa0OpaTOpUAX

BBINOSHATE TOIHBINA LUK
HKCIEPUMEHTATBHOTO
UCCIIEIOBaHMUSI C
COOJII0/IEHHEM TTpaBUII
0e30macHOro oopalieHus ¢
BEIIECTBAMH U
71a00pPaTOPHBIM
o0opyaoBaHUEM

1. JJabopaTtopHnast pabota
«OcHOBBI TabOpaTOpHOH
NPaKTUKI.

2. TunoBble pacyeTsl MO
TEMaTHKE SKCIEPUMEHTA.

3. 3agaun Ha BEIYHUCIIEHHUE
CpEIIHEro 3HaYeHUs
HKCIIEPUMEHTAIbHBIX TAHHBIX,
MOTPEIIHOCTH.

4. IlpeacraBneHue pe3ynbTaToB
AKCIIEPUMEHTA B Pa3INYHOU
dopme (tabnuua, rpaduk, OTUYET,
JOKJIa/1, IPE3CHTALIHS).

OK 01

9.2.2

XUMHYECKUHN
aHaJIu3 mpoo
TEXHUUECKOU
BOJbI

HccnenoBath XUMHUECKUN
COCTaB MPOO TEXHUIECKOH
BOJIBI

1. 3agaun Ha onpeneneHue
METaJIOB, HEOPTaHUYECKHUX
AQHUOHOB M OPraHUYECKUX
BEIIECTB B TEXHUYECKOM BOJIE
Pa3HOIr0 Ha3HAYEHMS.

2. IlpakTHKO-OpUEHTUPOBAHHBIE

OK 01
OK 02
OK 07
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TEOpETUYECKHE 3a/IaHus Ha
COCTaB BOJBI U CITOCOOBI
BBIpQXCHUS KOHIIEHTPAIUi U
nepecyeT KOHIEHTpalui (¢
UCIIOJIb30BaHNEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. Bamanue « XUMHAYECKHUH COCTaB
TEXHUYECKOH BOJIBI, TUI BOJIBI U
CrocoObI ee MPUMEHEHHS (C
HCTIOJIb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JIaboparopnas padota (Ha
BBIOOD):

— Omnpenenenne XJI0puoB
METOJIOM TUTPOBAHUS B
TEXHUYECKOH BOJIC;

— Omnpenenenue KecTKOCTH
TEXHUYECKOHN BOJIBI METOJIOM
TUTPOBAHUS.

923

XUMHYECKUN
KOHTPOJIb
Ka4yeCcTBa BO3yXa

HccenenoBats conepxanue
YTJIEKHUCIIOTO ra3a B
BO3/yX€

1. Tect mo Teme «XUMHUECKUMN
cocTtaB aTMOC(EpHOTO BO3IyXa U
BO3/IyXa paboueit 30HbD.

2. [lpakTHKO-OpUEHTHPOBAHHBIC
3aJjaHKsI HA XUMHUCCKUH aHaJH3
cocTaBa BO3/IyXa.

3. JlabopaTtopHas pabora
«OrmpenenieHue conepsKaHust
YTIIEKUCIIOTO Ta3a B BO3AyXE
TIOMEIICHUS IKCIIPECC METOIOM.

OK 01
OK 02
OK 07

9.2.4

XUMHYECKUHN
aHaJIu3 mpoo
MaTepuaioB
CTPOUTENBHO-
pecTaBpalliOHHOMN
JIESITEILHOCTH U
nu3aiiHa

HccnenoBaTh npoOsI
MAaTEepHAIOB CTPOUTEIIBHO-
pecTaBpalluOHHOM
NEeITeILHOCTH U JU3aiHa

1. [TpakTHKO-OpPHEHTUPOBAHHEIE
3aJIaHusl TI0 XUMUYECKOMY
aHaNM3y mpod MaTepuanoB
CTPOUTENBHO-PECTABPALIMOHHOMN
JEeSITENIbHOCTH U JU3aiHa.

2. JJaboparopHnas pabota (Ha
BBIOOD):

— N3roToBnenue kpacok (moadoop
MUTMEHTOB U CBSI3bIBAIOIINX
BEIIECTB);

— HccnenoBanne cBONCTB
BSDKYIIUX BEIIECTB HA PUMEPE
THIICA.

OK 01
OK 02
OK 07

9.2.5

Uccnenosanue
00BLEKTOB
TeXHOC]EpHI

HccnegoBaTh XUMHUYECKUN
COCTaB 00BEKTOB
TexHOoc(epsl Ha IpUMepe
TEXHHUYESCKOH BOJIBI M
MAaTEepHAIOB CTPOUTEIIBHO-
pecTaBpalluOHHOM
NeITeILHOCTH U JU3aiHa

Y4eOHo-Hccne10BaTeNbCKUi
IPOEKT B 00aCTH HCCIeI0OBaHUS
00BEKTOB TEXHOC(HEPEI.
Bo3MoskHBIE TEMBI TPOEKTOB:

1. Kontpous kauecTBa
TEXHUYECKOH BOJbI Pa3HbIX
BUJIOB B COOTBETCTBHH C

OK 01
OK 02
OK 04
OK 07
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metonukamu mo I'OCT.

2. Coznianue 1eKopaTUBHOM
MITYKaTypKH.

3. [TurMeHTHI B U3/ICTUSIX U3
CTeKJIa.

4. UccnenoBanue
pa3pyuIaroniero 1eHCTBUS BOIbI
Ha CTPOUTEIHHBIC MaTEPUAIIBI.
5. OneHka cocTOsTHUS BO3/1yXa
paboueit 30HbI CeIUaINCTa
(TexHomOTa, CTPOUTEJNS U T.1., C
y4eToM 00J1acTH
npodeccuoHanbHOM
JIESITEIIBHOCTH ) B COOTBETCTBHUU C
HOPMATUBHBIMU JJOKYMEHTaMHU.
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