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1.1. MecTo AucuMILVINHBI B CTPYKTYpPe OCHOBHOM Npod)ecCHOHAILHOM 00pa3oBaTe/ibHOM
NPOrpamMMbl

OO0mieo0s3aTenbHBIN YUeOHBIH npeaMeT « XUMHUSD) SIBISETCS 00s13aTeIbHON YacThIO
0011e00pa30BaTeNHLHOrO MUKIIA TPO(HEeCCHOHATBLHON 00pa30BaTEILHOM MPOTrpaMMbl B
cootBerctBUH ¢ ®I'OC CIIO no /cneyuarvnocmu 43.02.17 TexH0JI0THM HHAYCTPUH
KPacoThl.

TpynoemkocTs yaeOHOro peamera «Xumus» coctaBisieT 144 vaca, u3 KoTopbix 126 gacoB
OTBEJCHO Ha OCHOBHOE cojepxkanue (7 pazgenoB) u 10 yacoB — mpuxinaaHod Monayiab (2
paszena), npoecCHOHAIBHO OPUEHTHPOBAHHOE COJICPKAHNE.

[IpukiiagHOM MOYJIb BKIIFOUAET JBA pa3fela:

Pa3znen 8 «Xumust B ObITY U IPOU3BOJACTBEHHOMN JESITEILHOCTH YEJIOBEKa» peaanu3yercs Ha
Marepuase KeHCOB, CBSI3aHHBIX C JKOJOTHYECKOW O€30MacHOCThIO M OILIEHKOW TMOCIIEICTBUMA
OBITOBO M TIPOM3BOJICTBEHHOW JIESITETLHOCTH M0 OKa3aHUIO YCIYT B cpepe WHAYCTPUHU KPACOTHI.
Temaruka paznena 9 - «MccnenoBanue u XuMUYeCKUi aHau3 00BEKTOB OHOCHEPHI».
ConeprxaHue MPUKIIAJTHOTO MOJIYJIS pealln3yeTcs Mocie H3ydeHUs] OCHOBHOTO MaTepHraia.

1.1. Ilean n nuIanupyemble pe3yIbTAThI OCBOEHHS AU CHUILIHHbBI

111, Ilean u 3a1a4un AMCHUILIMHBI

DOopMHUPOBAHHE Y CTYJICHTOB XUMHUYECKON COCTABIISIIOIIECH €CTECTBEHHOHAYYHOU KapTHUHBI
MHUpa KaK OCHOBBI MNPHUHATHS PEIICHUHA B KU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYaIUSX,
OTBETCTBEHHOI'O TIOBEJICHUSI B IPUPOJTHON Ccpeie.

3agauM IMCUUILIMHBI:

1) chopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHMS XMMHYECKHX MPOLIECCOB U
SIBICHUM B OKpYXKalollel cpeae, UEJOCTHOM HaydHOW KAapTUHBI MHUpPa, B3aUMOCBSI3H U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3sBUTh YMEHHs MPOBOJMTH PAcyeThl MO XUMUYECKMM (OpPMyTaM M ypaBHEHHSM
XUMHYECKUX peakuil, IUIaHUPOBaTh U HHTEPIPETHPOBATH PE3YIbTaThl XUMHYECKHX
9KCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM ~ NPOBEJECHHS  XMMHYECKHX  OKCHEPUMEHTAJIbHBIX
UCCIIEIOBAaHUI C COONIOJIeHHEM TpaBUJ Oe30MacHOro oOpalleHusi C BeIIeCTBaMU U
J1a00paTOPHBIM 000PYI0OBAHUEM;

4) pa3BuTh yMEHHS aHAIM3UPOBATh, OIIECHUBATh, MPOBEPATh HA JOCTOBEPHOCTh U
00001aTh HHPOPMAITNIO XUMUYECKOTO XapaKTepa U3 Pa3IMyHbIX HICTOUHUKOB;

5) chopmupoBaTh yMeHMS MPOrHO3UPOBATH MOCHEJACTBHMS CBOEH JEATENHHOCTH M
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX IIPOLIECCOB;

6) chopMupoBaTh NOHMMAHME 3HAYMMOCTH JIOCTH’KEHHH XHMHYECKOM HAayKH M
TEXHOJIOTUH JJIs1 pa3BUTHSI COIIMAILHOM U MTPOU3BOJCTBEHHOM cep.

1.1.2. Ilnannpyemble pe3yabTaTbl OCBOEHHs O001Ie00pPa30BaTEJbHONH JAUCHUILIUHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe ®PI'OC COO



Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeHIH i

IInanupyemble pe3yjbTaTbl OCBOCHHSA
AUCHUIIHHBI

Oo0mue
1

I[I/ICIII/II[J'[I/IHapHI)Ie
2

OK 01. Berbupatp
CHOCOOBI PELIeHUS
3a1a4
podeccrnoHaIbHO
1 NeSTENbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHbIM
KOHTEKCTaM

B yactu TPYAOBOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K TpPYAYy, OCO3HaHWE IIEHHOCTH MacCTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTHBHOM JIEATEIbHOCTH TEXHOJIOTHYECKON U
COIMATIPHOM HaIpPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,
IJAHUPOBaTh W CaMOCTOSITEIBHO  BBIMIOJHATH  TaKylo
JIeATEIIbHOCTB;

-  HWHTEpPEC K pPa3Iu4HbIM cdepaMm TpodecCHOHATBHON
JIEATEIIbHOCTH,

OBJaageHue YHHMBepCaJIbHbIMH
NMO3HABATEJIbHBIMHM JIeHCTBUSIMH:

a) 0a30BbIe JIOTHYECKHE [IeiicCTBUA.

- CaMOCTOSITENHHO (OPMYJIMPOBATh M aAKTyaIH3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIICCTBEHHBIH MPU3HAK WJIM OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;

- OMpEeNeNsITh IENH JACIATCIbHOCTH, 3a/laBaTh MapaMeTpbl U
KPUTEPHUH UX JTOCTHKCHUS;

yueOHbIMU

- BBIABJIATH 3aKOHOMCPHOCTHU u IMPOTHUBOPCUYHA B
pacCMaTpUBACMBIX ABJICHUAX,

- BHOCHUTb KOPPCKTHBBI B ACATCIBHOCTb, OLCHHUBATH
COOTBCTCTBUC  PE3YJILTATOB oeisaM, OLICHUBATb PUCKH

MOCJIEeACTBUN ACATCIBHOCTH,

- BJIAQJIETh CHCTEMON XMMHWYECKMX 3HAHUH, KOTOpAas BKIIOYACT:
OCHOBOTIOJIATAIOIAE TIOHATUS (XHMHYECKHHA DIIEMEHT, aToM,
3IIEKTPOHHAst 000JI0YKa aToma, S-, P-, d-3JIEKTPOHHBIE OpOUTAIH
aTOMOB, WOH, MOJICKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUIATEILHOCTh, CTCIEHb OKHCICHUS, XHMHYSCKast
CBsI3b, MOJIb, MOJISIPHAsE Macca, MOJIAPHBIN 00bEM, YriepOIHBII
ckener, (QyHKIMOHAIBbHAS TpylNa, paJuKan, H30MepHs,
HU30MEPBI, TOMOJIOTHYECKHHA pPsJl, TOMOJIOTH, YTJIEBOJIOPOJIbI,
KHCIIOPOJI- W a30TCOJEPXKAIINE COCTUHEHHUsS, OHOJIOTHYECKU
aKTHBHBIC BemiecTBa (YrJIeBOABI, KHUPBI, OCIKH), MOHOMED,
MOJIUMED, CTPYKTYpHOE€  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COEMHEHUS, KPHUCTAJUIMYECKash pPElIeTKa, TUIBl XUMHUYECKHX
peakiuii  (OKUCIMTEIbHO-BOCCTAHOBUTENbHBIE,  JK30- U
SHIOTEPMHYECKHE, pEeaKIUH HWOHHOTO OOMEHa), pacTBOD,
JJIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS
JTUCCOLIMAlNs,  OKHCIUTENb,  BOCCTAHOBUTENb,  CKOPOCTb
XUMHYECKON peakIMy, XHUMHUYECKOe pPaBHOBECHE), TEOpUU U
3aKOHBI (TEOPUsS XUMUYECKOTO CTPOCHUSI OPraHUYECKUX BEIIECTB
A.M. byrtnepoBa, Teopus >IEKTPOJUTHUYECKON IAUCCOIUAIUY,
nepuoanueckuii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEpPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH,
dakTosornuecKrue CBEJICHHs O CBOMCTBAX, COCTaBe, MOJIYYCHUU U
0€30MacHOM HCIIOJIb30BAHUM BAKHEUIINX HEOPraHWYeCKHX |
OpraHUYeCKUX BEIIECTB B OBITY M MPAKTUUYECKOH AESITETbHOCTH
YeNoBEKa;

- YMETh BBISIBJISITH XapaKTepHbIE MPU3HAKU U B3aUMOCBSI3b




- pa3BUBaTh  KPEATHBHOE
KU3HEHHBIX TIPOOIEM

0) 0a3oBbIe HCCIEN0BaTENbCKHE €HCTBHS:

- BJQJICTh  HABBIKAMH  Y4eOHO-HCCIICIOBATEIbCKOM U
MIPOEKTHOM JIeATEIHbHOCTH, HABBIKAMH Pa3pelieHus pooem;

- BBISIBJISITh MPUYUHHO-CJICICTBEHHBIC CBSI3H "
aKTyaJIM3UPOBATh 3aJ1a4y, BBIIBUTATH THIIOTE3y €€ PEIICHHUS,
HaXxOOUTh  APTyYMEHTHl IS JIOKA3aTeldbCTBA  CBOUX
YTBEPKICHHM, 3a/1aBaTh TapaMETPhl U KPUTEPUN PEIICHHUS;

- QHATU3HUPOBATHh TOJYYCHHBIC B XOJIE PEIICHUS 3aJla4d
pe3yNbTaThl, KPUTHYECKH OIEHUBATh WX JOCTOBEPHOCTD,
MTPOTHO3UPOBATH H3MEHEHHNE B HOBBIX YCIOBHSIX;

- YMETh TEPEHOCHTh 3HAHWS B  IIO3HABATCIBHYI0 H
MIPAKTHIECKYIO 00JIaCTH KU3HEICATSIIEHOCTH,

- yMeTh HWHTETPUPOBATH 3HAHWUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIC
MTOJIXOJIbI M PEIICHUS;
- CITIOCOOHOCTh MX MCIOJIB30BAaHUS B IMO3HABATEIIBHON
Y COIMATILHOU MPAKTHKE

MBIIIJICHUEC npu peICcHNN

nacu, 1npeajiaratb OpPUIrMHAJIIBHBIC

HN3YUCHHBIX HOHSITI/IfI, MNPUMCHATH COOTBCTCTBYIOIIHC ITOHATUA
IIPU  ONUCAaHUHM CTPOCHHUS U CBOMCTB HEOPraHUYECKHX U
OpraHn4eCKux BC€IIECCTB W HX HpCBpaHICHPIfI; BBISIBJIATH
B3alMOCBI3b XUMHNYCCKHUX 3HAaHUHU C IIOHATUAMHA nu
MNpEaACTAaBIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMCTb MCII0JIb30BaTh HAMMCHOBAHUA XUMHUUYCCKUX COGI[I/IHGHI/Iﬁ
MEKIYHAPOJHOTO CO03a TEOPETHUYECKOM M MPUKIAJTHON XUMHH
N TPpHUBUAJIBHBIC Ha3BaHUIA BaXHEHUIITIX BCIIIECTB (STI/IHGH,
aleTHJIEH, IIULEpUH, PeHo, popMalibIern], YKCyCHask KUCIIO0Ta,
IJIMIUH, YrapHbBI Ta3, YIJIEKUCIBIM Tra3, aMMHaK, ranieHas
U3BECTb, HETralleHas U3BeCTb, NHUTbEBas C€oJa U JPYTUX),
COCTaBIATH  (OPMYJIBI HEOPTraHWMYECKUX W  OPraHUYECKUX
BCIICCTB, YPaBHCHHUA XHUMHWYCCKUX peaKHHﬁ, OOBACHATE UX
CMBICJI; TOATBEPKIAATh XapPaKTCPHBIC XUMHUUYCCKUC CBOMCTBA
BCIICCTB COOTBECTCTBYIOIIMMH OKCIICPUMCHTAMU M 3allUCAIMU
YpaBHEHUN XUMHUUYECKUX PEaKIIHil;

- YMeTb YCTAaHABJIMBATh IPUHAUIEKHOCTh  M3YYEHHBIX
HEOPraHWYeCKUX M OPraHMYECKHUX BEIIECTB K OIPENEICHHBIM
KJIaccaM U TpyIIaM COECIUHEHUMN, XapaKTepU30BaTh UX COCTaB U
BAKHEWILIME CBOMCTBA; ONPENEATh BUJbI XUMUYECKHUX CBS3EU
(koBaJlIeHTHasi, MOHHAasA, MeTa/UIn4yecKas, BOJOpPOJAHAs), THIIbI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIeCTB; KiIacCUPUIHMPOBATH
XUMUYECKUE PEaKLUH;

- chopMupoBaTh MPEACTABICHUS: O MaTepUAIBHOM E€IUHCTBE
MHpPa, 3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJIEHUM MPUPOJIBI; O
MECT€ M 3HAYEHUU XUMHUU B CHUCTEME E€CTECTBEHHBIX HAYK U €€
poiii B o0ecreueHur yCTOWYMBOIO pPa3BUTHS 4YeJIOBEUECTBA: B
pelieHnr mpodiieM SKOJIOrHYeCKO, JHEPTeTUYECKON U MUIIEBOM
0€30MacHOCTH, B pa3BUTHUM MEAMIIMHBI, CO3JaHUU HOBBIX
MaTepUajIoB, HOBBIX HCTOYHUKOB dHEPTUH, B 00ECIIeUeHUU
paroHaIbHOTO MPUPOAOTIONE30BaHUs, B (POPMUPOBAHUHU




MHUpPOBO33PEHUSI U OOMIEH KyJIbTypbl YEIOBEKa, a TakKkKe
9KOJIOTUYECKU OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJHOM Cpene;

- BJIaACTh CHUCTEMOHM XUMHYECKUX 3HaHHﬁ, KOTOpasd BKJIIOYACT:
OCHOBOIIOJIATalOIIME TOHATUS (JIOMOJHUTEIBHO K CHCTEME

NOHATHM  0a30BOr0  ypoBHSI) - M30TOIBI, OCHOBHOE U
BO30YXJEHHOE COCTOSIHUE aTroMa, TuOpuau3anus aTOMHBIX
opOuranei, XUMHYECK3s  CBA3D (" " m "", KpaTHBIE CBSI3H),

MOJISIpHAasl KOHIIEHTpalus, CTPYKTypHas ¢Gopmyna, HU30MepHUs
(cTpyKTypHasi, reoMerpuueckas (LUC-TPaHC-U30MEpHs), THUIIBI
XMMHUYECKUX peakluil (roMo- M reTeporeHHble, oOpaTHUMble U
HEOOpaTUMbIE), pacTBOPHI (MCTUHHBIE, NUCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATBI,  CTENEHb  JUCCOIMALMM,  DIIEKTPOJIU3,
KpEeKHHT, PU(GOPMHHT); TEOPHUH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIeKAIIUMe B OCHOBE MOHUMAHMUS
OPUYUHHOCTY M CHUCTEMHOCTHM  XUMHYECKUX  SIBJICHHIA,
COBPEMEHHbIE TPEJCTABIEHUS O CTPOEGHUH BellecTBa Ha
aTOMHOM, MOJIEKYJISIPHOM M HaJMOJEKYISIPHOM YPOBHSX;
NPEJICTaBICHUsT O  MEXaHM3MaxX XUMHUYECKHUX  PEaKIHii,
TEPMOJIMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSIX HUX
NPOTEKAHUA, O XHUMHYECKOM pPaBHOBECUH, AMCIEPCHBIX
cuctemax, (PaKTOJIOTUYECKUE CBEJIEHUS O CBOICTBAaX, COCTaBe,
MOJIyYeHUM U  OE30MaCHOM  HCIIOJIb30BAHUU  BaKHEMIIUX
HEOPraHMYECKUX M OpPraHuYecKUX BEIIECTB B OBITY U
MPAKTHYECKON JIeATEIbHOCTH 4YeJIOBEKa; OOIIMX HAay4HBIX
OPUHIMIIAX ~ XUMHMYECKOTO  MPOM3BOJACTBA (Ha  mIpuMmepe
MPOU3BOJICTBA  CEPHOM  KHCIOTHI, aMMHaKa, MeETaHoJja,
nepepaboTku HedTH);

- YMeTh MTPOBOAMTH pacueThl MO XUMHYECKUM (opMmyrnaM u
YpPaBHEHUSIM  XUMUYECKHX PEAKUUHA €  HUCHOJIb30BAaHUEM
dbuznyecKkux BeTUIMH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BELIECTBA), XapaKTEPU3YIOLINX BEIIECTBA C KOJIMUECTBEHHON




CTOPOHBI: PacyeThl MO HAXOXKJICHHIO XUMHUYECKOH (HopMyItbl
BEIIECTBA; pacyeThl Macchl (0ObeMa, KOJMYECTBA BEIICCTBA)
NPOJYKTa peakluu, €ClIid OJHO U3 UCXOJHBIX BELIECTB JaHO B
BHJIE  pacTBOpa C  OINpPEACIICHHOM  MacCOBOW  J0JeH
pacTBOPEHHOTO BEIIECTBA WM JaHO B U30bITKE (HMMeeT
IPUMECH); PAcUeTbl MAaccOBOW WJIM OOBEMHOM JOJM BBIXOJA
MPOJYKTa PEaKIMH; pPacueThl TEIUIOBOro 3(derra peakiuii,
00BEMHBIX OTHOILIEHUH Ia30B;

- YMETh BBISBJIATh XapaKT€pHblE MPU3HAKM U B3aUMOCBS3b
W3YYEHHBIX TOHATUH, NPUMEHSTh COOTBETCTBYIOLUE MOHSITHS
IpU ONHUCAaHUU CTPOEHUS U CBOWCTB HEOPraHMYECKUX U
OpraHMYeCKUX BEIIECTB M MX [MPEBPALIEHUN; BBIIBIAThH
B3aMMOCBSI3b ~ XMMMUYECKHX 3HAaHUW C  TOHATUSAMU H
MPEJICTAaBICHUSIMHU JIPYTUX MpPeIMeToB s 00jiee 0CO3HAHHOIO
INOHUMAaHMs U OOBSICHEHUS CYLTHOCTH MaTepHaIbHOIO €IUHCTBA
MHUDPA; MCIOJb30BaTh CUCTEMHBIC XMMHWYECKHE 3HAHUSA I
OOBSICHEHHUST W  TPOTHO3MPOBAHUS  SIBJICHUH, MMEIOLIUX
€CTECTBCHHOHAY4YHYIO IPUPOLY;

- YMETb UCIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX COCIUHEHUN
MEXIYHAPOJAHOIO CO03a TEOPETHUYECKON M NMPHUKIAJHON XUMUU
Y TPUBUAJIbHBIE HA3BAHUS BEILECTB, OTHOCAIIUXCA K U3yYCHHBIM
KJIaCCaM OpPraHMYeCKUX M HEOPraHWYECKUX COCOUHCHMI;
UCIIOJIb30BAaTh XMMMYECKYH0 CHUMBOJIMKY JUII COCTaBJICHHS
GopMyn  HEOpPraHMYECKHMX  BEILECTB, MOJEKYIAPHBIX U
CTPYKTYPHBIX (pa3BEpHYTBbIX, COKpAIlEHHBbIX U CKEJETHbIX)
dopMysl  OpPraHMYEeCKMX BEIECTB; COCTABJIATh YpaBHEHUS
XMMHMYECKHX PEaKUUd U pacKpblBaTb MX  CYHIHOCTH:
OKUCJIUTEIBbHO- BOCCTAHOBHUTEJBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUSI IEKTPOHHOIo OajaHca 3TUX peaklUui; peakuuit
HOHHOTO OOMEHa TIyTeéM COCTaBJE€HUS UX [MOJHBIX U
COKpAILEHHBIX NOHHBIX

YpaBHEHUMU; peakuuii TUAPOJIN3a, peakuuii




KOMIUJICKCOOOpa3oBanus (Ha TMpUMepe THIPOKCOKOMIUICKCOB
[IMHKA ¥ QJTIOMUHUA); MTOATBEPKAATh XapaKTEPHbIE XUMUUECKHE
CBOWMCTBA BEIIECTB COOTBETCTBYIOIIMMH OSKCIEPUMEHTAMU U
3aMACSIMU YPABHEHUN XUMUUYECKUX PEAKIIHI;

- yMeTh KJIacCU(DUIUPOBATh HEOPTaHUYECCKHEC M OPTaHHYCCKUE
BEIIIECTBA M XUMHYECKHE PEAKIUM, CAMOCTOSITEIhbHO BBHIOUpATH
OCHOBaHUSI M KpHUTEpUU I KIACCU(PHUKAIMKU HM3ydaeMbIX
XUMUYECKUX OOBEKTOB; XapaKTEPHU30BaTh COCTAB M BaKHEUIIINE
CBOMCTBA BEIIECTB, MPUHAICKAIINX K OMPENCTECHHBIM KiaccaMm
W Tpynmam COEIMHEHWH (MpOCThI€ BEIIECTBA, OKCHIBI,
TUIAPOKCHUBI, COJIH; YTJIEBOJOPOJBI, TPOCThIE A(DUPHI, CIUPTHI,
(dbeHoIBI, abIeTUbl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOXKHBIE
3¢upbl, KUPbI, YIrIEBOJbl, AMUHBI, AMHUHOKHUCIOTHI, OEJIKH);
MPUMEHATh 3HAHUS O COCTaBE W CBOMCTBAaxX BEIIECTB IS
SKCIIEPUMEHTAIBHOW ~ MPOBEPKH  TUIIOTE3  OTHOCUTEJIBHO
3aKOHOMEPHOCTEH  MPOTEKaHWS XUMHYECKUX PpEaKUuid |
MIPOTHO3MPOBAHHUS BO3MOKHOCTEN UX OCYILECTBIICHHUS;

- YMETh MOATBEPKJaTh Ha KOHKPETHBIX INPHUMEpax XapakTep
3aBHUCHUMOCTH  PEAKIIMOHHOM  CHOCOOHOCTH  OpPraHUYECKUX
COCIMHEHUHN OT KPAaTHOCTH W THIA KOoBajeHTHOU cBsizm (" " |
"'"), B3aMMHOTO BJIMSIHUSI aTOMOB W TPYIIIT aTOMOB B MOJICKYJIaX;
a TaKke OT 0COOEHHOCTEH peanu3alii pa3IuvHbIX MEXAHU3MOB
MIPOTEKaHUs PEaKLnii;

- YMETh XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUM) U MOHOB XUMHUYECKHX
aneMeHToB 1 - 4 mnepuonoB Ilepuomnueckoit cucremsr JI.M.
MengeneeBa M UX BaJICHTHbIE BO3MOXKHOCTH, HCIOJIb3Ys
mousatus  "S", "p", "d-snmexTpoHHbIE" opOuTanu,
HSHEPreTUYECKHE YPOBHHU; OOBSACHATH 3aKOHOMEPHOCTHU
M3MEHEHUs CBOMCTB XUMUYECKUX

AIIEMEHTOB M 00pa3yeMbIX UMM COEAMHEHUN IO MepHOIaM U




rpymnmam;

OK 02.
Hcnone3oBats
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayn3a u
MHTEpPIIpETANH
nHpopmaluu u
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JUIs
BBITIOJIHEHUS 3aj1a4
npohecCHoHATBHOM
JeATeNbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI0 MO3HAHUSA:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HayKd M OOIIECTBEHHOM
MIPaKTHKH, OCHOBAHHOTO Ha Jasnore KYJIBTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPILIEHCTBOBAHMUE SI3BIKOBOM W YUTATEIbCKON KYJIbTYpHI
KaK CpeJCTBa B3aUMOJICHCTBUS MEXIYy JIOJbMHU M TO3HAHUS

MUpA;
- OCO3HaHHE I[CHHOCTH HAay4YHOH NeSTelIbHOCTH, TOTOBHOCTh
OCYIIIECTBIIATh HPOEKTHYIO u FICCIIETIOBATEIHCKYIO

JeATeNbHOCTh HHANBUYAJIbHO U B IPYIIIIE;
Osaanenne YHUBEPCAJIbLHBIMHA
MO3HABATEJILHBIMH J1efiCTBUSIMU:

B) padora ¢ undgopmanuei:

- BIQJIETh ~ HABBIKAMM  MOJY4EeHUs  HMHPOpMALUU U3
HCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYILIECTBIISATh
IIOMCK, aHaJU3, CHCTEMAaTH3alldi0 W UHTEPHIPETALUIO
nHGOpMAaILMY PAa3IMYHBIX BUIOB U (POPM MpEACTaBICHUS;

- cO37aBaTh TEKCThl B Pa3IM4YHBIX (QopMarax € Y4eToM
Ha3zHauyeHus MH(oOpManuu U ILEJeBOH ayAUTOpPUH, BbIOMpas
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3yaIU3aLUH;

- OLIEHMBATh JJOCTOBEPHOCTb, JIETUTUMHOCTb UH(OpMALIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- UCTOJb30BaTh  CpeAcTBAa  MHGPOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOIMHA B PEIIEHUH KOTHUTUBHBIX,
KOMMYHUKaTUBHBIX M  OpraHU3alMOHHBIX  337a4  C
coOJII0IeHHEM TpeGoBaHuit SPrOHOMMUKH, TEXHUKHU
0€30I1aCHOCTH, TMI'HMEHBI, PecypcocOepekeHus, MPaBOBbIX M
TUYECKHX HOPM, HOPM

nH(pOpPMAIIMOHHOH 0€301MacHOCTH;

yuyeOHbIMU

- YMETh IUIaHMPOBATh U BBINOJHATH XUMUYECKUI IKCIEPUMEHT
(mpeBpallleHUsT OpPraHMYECKHUX BEIIECTB IPU HArpeBaHUH,
MOJIyYEHUE JTUJIEHA M M3YyYEHHE €ro CBOMCTB, KauyeCTBEHHbIE
peakuuu Ha aJubAETuAbl, KpaxMmald, YKCYCHYIO KHUCIOTY;
JeHaTtypauus OeNKOB MpH HarpeBaHWHM, LBETHBIE pPEAKIHUU
OCJIKOB; TPOBOJUTH PEAKIIMd HOHHOTO OOMEHa, OMpPENeysiTh
Cpelly BOJHBIX pacTBOPOB, KAU€CTBEHHBIE pEaKlIUU Ha CyiIbdar-,
KapOOHAT- U XJIOPUJ- AHMOHBL, HA KAaTHOH aMMOHMS; pellaTh
SKCIEPUMEHTAIbHBIE 3adaud 1o TemMaM "Mertamwiel" u
"Hemetannbl") B COOTBETCTBMM C MpaBUJIAMH TEXHHKHU
0€30MacHOCTH MPHU 0OpAIIeHNH C BEIECTBAMH U JIaOOpaTOPHBIM
000py/I0BaHHUEM; TMPEJCTaBIATh PE3yJbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (popMe 3amucu ypaBHEHHI COOTBETCTBYIOIIMX

peakiuii ¥ (GopMynupoBaTh BBIBOJBI Ha OCHOBE ATHX
pe3yJabTaTOB;
- YMeTh aHAIU3UPOBATH XUMHYECKYIO uH(popMaIHnIo,

MOJly4aeMy0 M3 pa3HbIX HCTOYHHKOB (CPEICTB MacCOBOU
uHpopMmaruu, cetb UHTEpHET 1 Ipyrue);

- BJIQJICTh OCHOBHBIMH METOJ]AMH HAay4HOTO IMO3HAHHS BEIIECTB
U XUMUYECKUX  SIBIICHWH  (HAONIofieHWEe,  HM3MEpeHHE,
AKCIIEPUMEHT, MOJICITUPOBAHHE);

- YMETh MPOBOJUTH PACUCTHl MO0 XUMHUYCCKHM (OpMyIaM Hu
YpaBHCHHUSIM  XUMHYECKUX pEAKIMi C  HCIOJIb30BAaHHEM
(GU3MYeCKUX  BENMYHMH, XapaKTEPHU3YIOIIMX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oOBbeMa (HOpMalbHBIE
YCIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA;  HCIOJIB30BATh
CUCTEeMHbIE XUMHUYECKHE 3HaHUS IS TPHUHATHS pEIIeHU B
KOHKPETHBIX JKU3HEHHBIX CUTYAIIHSIX, CBS3aHHBIX C BEIIECTBAMHU
U UX

MPUMEHEHHEM;
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- BJIaJICTh HABbIKAaMH PACIIO3HABAHWA W 3alIUThI I/IH(i)OpMaI_[I/H/I,

WH(POPMAIMOHHOHN 0€30MMaCHOCTH JTMYHOCTH;

- yMETb  CaMOCTOATENbHO  IUIAHUPOBATb U IPOBOJUTH
XUMHUYECKUN SKCIEPUMEHT (IIOJIyYeHHE M H3yUEHHE CBOWCTB
HEOPraHUYeCKUX U OPraHUYECKUX BELIECTB, KAYECTBEHHbBIE
peakuuu YIJIEBOJIOPOOB pa3IMYHbIX KJIaCCOB u
KHCJIOPOJICOACPKAILIMX ~ OPraHMYECKUX  BEILECTB, PpELICHHUE
AKCIEPHUMEHTAIbHBIX 33124 110 paclO3HaBaHUIO HEOPraHUYECKUX
Y OpraHMYECKUX BEIIECTB) ¢ COOIIOACHUEM MpaBuil 0€30I1aCHOTO
oOpallleHHs C BeUlecTBaMHU U JIabOpaTOpHBIM 000PYAOBAHUEM,
dopMynupoBaTh LENM  UCCIEJOBaHUS, MPEIOCTABIATH B
pa3nu4HoOl popme pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYIIECTBJISATH LIEJICHANIPABICHHBIN MOUCK XUMUYECKOMN
uH(GOPMAaLlMK B pa3IMYHbIX MCTOYHUKAX (HayyHas U ydeOHO-
Hay4yHasl JIMTepaTypa, CpPeACTBa MacCOBOM HHQpOpPMAIHMH, CETh
WHTepHeT u apyrue), KpUTHYECKH aHaJIM3MPOBATh XUMUYECKYIO
nHpopMmaruto, TmepepabaThiBaTh €€ W HMCIOJIb30BaTh B
COOTBETCTBUH C TIOCTABJICHHOM y4eOHOM 3a/1aueii;

- BJIQIETh CUCTEMON 3HAHUM O METOJaX HAYYHOTO MO3HAHMS
SBJICHUM NPUPOJIbI, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax M
YMEHUSIMU TNPUMEHATh 3TU 3HAHUSA HPU SKCIIEPUMEHTAIBHOM
UCCIICIOBAaHUM BEILECTB M s OOBSICHEHUS XUMHYECKHX
SBJICHUM, HMEIOIIUX MECTO B HPUPOAE IPAKTHUYECKOH
JEeSITEebHOCTH

4eJI0BeKa U B MIOBCEHEBHOM KU3HH;

OK 04. D¢pdexTrBHO
B3aUMO/ICHCTBOBATh
U paboTaTth B
KOJUJIEKTUBE U
KOMaH/1e

- TOTOBHOCTh K CaMOPa3BHTHIO, CAMOCTOSTEILHOCTH
U CaMOOIIPEICIICHHIO;
-OBJIaJICHHE HABBIKAMHU Y4€OHO-UCCIIE0BATEILCKOM,
MPOEKTHOW M COIMATIBHOM JIEATETLHOCTH,
OBnajeHue YHUBEPCAJIbLHBIMHI
KOMMYHHKATHBHBIMH JIeCTBUSIMH:
0) COBMeCTHAs J1eSITeJIbHOCTD .

- YMETh IUIAHUPOBATh U BBITIOJHATH XUMUYECKHH IKCIIEPUMEHT
(mpeBpallleHUsT OpPraHWMYECKUX BEIIECTB TMPU HarpeBaHHH,
MOJY4YeHHE 3THIIEHAa M M3Y4YEHHE €ro CBOMCTB, KaueCTBEHHBIE
peakiuu Ha aJbACTHAbI, KpaxMmald, YKCYCHYIO KHUCIOTY;
JneHatypauus OENKOB TpH HarpeBaHWHM, I[BETHBIE pEaKIINH
0enKoB; MPOBOAUTH PEAKIUH HOHHOTO OOMEHa, OMpPENeNsTh
Cpeay BOJHBIX PacTBOPOB, KAUeCTBEHHBIE peaKluy Ha Cyibdar-,
KapOOHAT- W XJIOPUJ-aHHOHBI, HA KAaTHOH aMMOHWUs, pelIaTh
HKCIIEPUMEHTAJIbHBIE 33]1a41
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- TOHUMMAaThb U HUCHOJB30BaTh MPEUMYIIECTBA KOMaHAHON U
UHIUBUIAYaJIbHON pabOTBHI;

- IPUHUMATH LEIn COBMECTHOM JESTEIbHOCTH,
OpraHM30BBIBATH M KOOPAMHHMPOBATb JCUCTBUS IIO €€
JOCTH)KEHHMIO: COCTABJIATH IUIAH JACWCTBUM, paclpencisarh

POJIM C yUETOM MHEHUH Y4aCTHHUKOB OOCYXJaTh PE3yJIbTaThl
COBMECTHOM paboThI;

- KOOPAMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHUAX
peanbHOoro, BUPTYaJbHOTO u KOMOWHUPOBAHHOTO
B3aUMO/JICHCTBHS,

= OCYHICCTBJIATH MO3WUTHUBHOC CTPATCTUYCCKOC ITOBECACHHC B
Pa3INIHBIX CUTyalluiX, IMPOABJIATH TBOPUYECTBO u
BOOOpakeHHE, OBITh HHUITMATHBHBIM

OBj1aieHHe YHUBEPCAJIbHBIMHU PeryJsaTHBHBIMU
JNefCTBUSAMU: T) IPUHATHE Ce0s U APYTUX JIIOJei:

- IPUHUMATh MOTHUBBI U apPTYMEHTHI APYTUX JIOAEH MpU
aHaJlu3e pe3yJabTaTOB EATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO APYrUX JIOACH Ha OMINUOKY;
- pa3BUBATh CIIOCOOHOCTH IOHUMATh MHUP C TIO3UIMH

JPYroro 4ejioBeKa;

no temMaM "Mertamnel" u "Hemeramisl") B COOTBETCTBUHM C
IpaBWIaMHU TEXHUKUM OE30MACHOCTH HpU OOpalEHUH C
BEIIECTBAMHU U J1a0OPaTOPHBIM 00OPYIOBAaHHEM; IPEICTABISAThH
pe3yabTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (OpME 3alUCH
YPaBHEHUH COOTBETCTBYIOLIUX peakuuil u (HopMynInpoBaTh
BBIBO/IbI HA OCHOBE 3THX PE3Yy/IbTATOB;

-yMeTh ~ CAMOCTOSITENIbHO  IUIAHMPOBaTb U IPOBOJMTH
XUMHUYECKUN SKCIEPUMEHT (IOJIydeHHEe M H3ydeHHE CBOWCTB

HEOPraHUYeCKUX ¥ OPraHUYECKUX BEIIECTB, KAYECTBEHHBIE
peakuuu YIJIEBOJIOPOOB pa3IMYHbIX KJIACCOB u
KHCIIOPOJICOACPIKAIIIUX ~ OPraHMYECKHX  BEIIECTB, pEIICHUE

OKCIICPUMCHTAJIBHBIX 3a/1a4 MO0 PAaCIIO3HABAHWIO HECOPraHUICCKUX
Y OpraHUYECKUX BEIIECTB) ¢ COOIIOACHUEM MpaBuil 0€30I1aCHOTO
oOpallleHHs C BeUlecTBaMHU U JIabopaTOpHBIM 000PYAOBAHHUEM,
dopMynHpoBaTh IIETM  HMCCICAOBAHMSA, INPENOCTABIATH B
pa3nuuHON (hopMe pe3yabTaThl SKCIEPUMEHTa, aHATU3UPOBATh U
OLICHMBATH UX JOCTOBEPHOCTB;

OK 07.
CoeiicTBOBaThL
COXpaHEHUIO
OKPY’KaIoIlel Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
H3MEHEHUHN KIUMaTa,
TIPUHIIUIIBI
OepeKIMBOTO
MIPOM3BO/JICTBA,

3P PeKTUBHO
JIelicTBOBATH B

B o06acTH 3K0JJ0rH4eCKOro BOCIIUTAHNA:

- c(OpPMUPOBAHHOCTH APKOJIOTUYCCKON KYJIbTYphl, TOHUMAHUE
BIIMSHUA COIMAJIbHO-PKOHOMHUYECKUX  IPOLIECCOB Ha
COCTOSIHUE TIPHPOJAHOW W COIMAIBHOW CpeIbl, OCO3HAHUE
rJ100abHOTO XapaKTepa YKOJIOTHYSCKUX MPOoOIeM;

- TUTAHUPOBAHHE M OCYLIECTBICHUE JICHCTBUIN B OKPYXKAIOIIEH
cpelne Ha OCHOBE 3HAHUA IeJed YCTOMYMBOTO pPa3BUTHUSA
YeJIOBEUYESCTBA,
aKTUBHOE  HENpUATHE
OKpYyKarollen cpene;

- YMEHHE MPOTHO3UPOBATH HEONATOMPHUSTHBIE IKOJIOTUYECKUE
MOCJEACTBUSL MPEIIPUHUMAEMBIX JACUCTBUHN, MPEeJOTBPAILATh
HX;

JIEUCTBUN, TMPUHOCAILIMX  Bpel

- c(OpMHPOBATh NPEACTABICHUSA: O XUMHUUYECKON COCTaBIIAIOLICH
€CTeCTBEHHOHAY4YHON KapTHHBI MHMpa, POJIM XMMHHU B MO3HAHUU
SBJICHUH NPHUPOJIBI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKLMOHAIBbHOW TI'PaMOTHOCTH, HEOOXOAUMOM
JUIA  pelIeHus MpaKTHMYeCKUX 3a7ady U 9KOJIOTHYECKU
000CHOBaHHOTO OTHOILLIEHMSI K CBOEMY 3JI0POBbIO M IPUPOIHOM
cpere;

- yMeTh coOmoJaTh MpaBUiIa 3KOJIOTMUYECKH 11e1eco00pa3HOTo
NOBEJCHUS B OBITY M TPYAOBOH JEATEABHOCTH B LEJIX
COXPAaHEHHs CBOEro 3JI0pPOBbS M OKpYXKAIOUIEH IPUPOIHOU
Cpelpl; YUYUTBHIBATH ONACHOCTH BO3JEHCTBUS HAa KUBBIC
OpraHu3Mbl  OIPENEICHHBIX  BEIIECTB, IOHUMAas  CMBICI
N0Ka3ares NpeAeIbHON JOyCTUMON
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KOHUEHTpPALIUH;
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YpE3BbIYANHBI
X CUTYyaIUsax

- paclIMpeHHE OmbITa  JEATEIIBHOCTH
3KOJIOTMYECKOM HAITPaBICHHOCTH;

- OBJIJIEHUE HABBIKAMH Y4EOHO-HCCIIEI0BATENBCKOM,

MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

- YMETb IPOTHO3UPOBATh, AHAIM3UPOBATH M OLEHUBATH C
MO3UIIMHI 3KOJIOTHYECKOM OE30IMacHOCTH IOCJICACTBUS OBITOBOM
MU TPOU3BOJCTBEHHOM [EATEIIBHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepadOTKON BEIIECTB; UCIIOIB30BATh MOJYyYEHHBIC 3HAHUS IS
NPUHATHAS TPAMOTHBIX pEIICHWH TMpoOjJeM B  CHUTyallUsX,
CBSI3aHHBIX C XHMUEH;

- yMETh OCO3HaBaThb OIACHOCTb BO3JCHCTBUS HA JKUBBIE
OpPraHu3Mbl  OMNPENECIEHHBIX  BEHIECTB, IMOHMMAas  CMBICH
MIOKa3aTeNsl MPEeAENbHOM  JTONYCTUMOW  KOHLEHTPALMH, |
MOSICHATb ~ HAa  TNpUMEpax  CIOCOOBl  yYMEHBIICHUS U
MPEIOTBPAILECHHS X BPEAHOTO BO3JACHCTBUS Ha

OPraHu3M 4YeJIOBEKa.

1K>...

3 K ykassiBaroTcst B cootBercTBrr ¢ PI'OC CIIO peanusyemoii mpodeccun / CrenuaTbHOCTH
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2. Ctpykrypa u coiep:kaHue 0611e00pa30BaTeIbHOI JUCHHILTHHBI « XHMHS»

2.1, O6beM AMCHMILUIMHBI M BB yueOHO# padoThl

Bua yueoHoii padoTbl O0bem B
yacax

O0bem o0pa3oBaTeIbHON NMPOrpaMMbl JHCIUILNINHBI 144

B T.4.

OcHoBHOE coep:kaHue 126

BT. U..

TEOpETHIECKOe 00yUeHHE 72

MPaKTUYECKHUE 3aHITH 32

B T.4. KOHTPOJIbHBIE Pa0OTHI 6

abopaTOPHBIC 3AHITHUS 16

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJePKaAHME (COAEPKAHUE 10

NMPUKJIATHOTO MO/YJIfA)

B T. 4.

TEOpPETHYECKOE 00yUeHUE 4

MPAKTUYECKHUE 3aHATHS 6

nabopaTtopHbIe 3aHATUS

IIpome:kyTouHas arTecTauus (IK3aMeH) 6
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2.2. TemaTHuecKHii IJIaH M cojep;KaHue y4eOHOro MpeaMeTa

HaunmenoBanme Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3iesioB U TeM JabopaTopHbie U 4acoB KOMIIeTeHIINH
NMPAKTUYECKHE 3aHATHUS, MPUKJIATHON MOIYJIb
1 2 3 4
OcHoBHOE coep:kaHue
Pasnen 1. OcHOBBI CTPpOEHMS BeLeCTBA
Tema 1.1. OcHOBHOE coJepKaHHe 6 OK 01
CtpoeHue atoMoB Teoperuueckoe o0yueHue 4
XUMHYECKHAX
SIIEMERTOR K CoBpemeHHast MOJIeNIb CTPOEHHSI aToMa. DJIEKTpOHHas KoHpurypauus aroma. Kinaccuduxanuss Xumudeckux
pupoa 3IIEMEHTOB (S-, P-, d-37eMenThI). BajeHTHBIE 351eKTPOHBL. BaleHTHOCTD. DJIEKTPOHHAS MPUPOIa XUMHUCCKOM
XUMUYECKON CBSI3H. DIIEKTPOOTpHULIaTeIbHOCTh. KoBaneHTHast CBsI3b, €€ pa3HOBUAHOCTH U MEXaHU3Mbl 00pa30BaHUs
CBA3H (oOMeHHBIN U JOHOPHO-aKIeNTOPpHBIN). MIoHHas cBsi3b. MeTanmndeckas cBsi3b. BonopoaHast CBs3b. 4
MexMoNeKyIIpHbIE B3aUMOJIEHCTBUS.
N3oTombl, 0CHOBHOE U BO30YKJIEHHOE COCTOSIHUE aTOMa, THOpUIU3aliis aTOMHBIX OpOUTasIe.
IIpakTHYecKHe 3aHATHS 2
Pemenue npaktuyeckux 3aJaHuil Ha COCTaBIIEHUE IEKTPOHHO-Tpaduueckux GopmMyi sieMenToB 1-4
MIEPHO/IOB.
Pemenue 3aganuii Ha UCTIOIB30BAHUE XUMHUUECKON CUMBOJIUKY U Ha3BaHUW COCIMHEHMI 110 HOMEHKIAType
MEXAYHAPOIHOTO CO03a TEOPETUUECKON U MPUKIAIHON XUMUU U TPUBUAIBHBIX Ha3BaHUM IS COCTABIICHUS 2
XUMHYECKUX (OPMYJI IBYXaTOMHBIX COETUHEHUI (OKCUAOB, CYTb(GUAOB, TUAPUIOB U T.I1.) U APYTHX
HEOPraHNMYECKUX COCIUHEHHM OT/IEIbHBIX KJIaCCOB.
Tema 1.2 OcHoBHOeE coepxaHue 4 OK 01
[Tepuonnueckuit
3aKOH U Ta0IMLA | TeopeTnuecKkoe 00ydeHme 2 OK 02
1. Menneneesa. [Mepuoanyeckas cucrema xumuueckux aemenToB .M. Menaeneea. ®usnueckuii cmbica [leproandyeckoro
3akona [/I.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX DJIEMEHTOB, 00pa3yeMbIX UMH
MPOCTBIX U CIIOKHBIX BELUIECTB B COOTBETCTBUU C MOJIOXKEHUEM XUMHUECKOTO0 351eMeHTa B [lepuoanueckoit 2




cucreMe. MupoBo33peHdeckoe U HaydHoe 3HaueHue llepuoamyeckoro 3akona .M. MenneneeBa. [Iporuosst
J.N. MenpaeneeBa. OTKpBITHE HOBBIX XUMUYECKUX IJIEMEHTOB.

HpaRTuquRne 3aHATUSA

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3aIlaHI/If/'I Ha XapaKTCPU3alui0 XUMHUYCCKUX
9JICMCHTOB

«Metamndyeckue / HEMETaJLIMYECKUE CBOMCTBA, AIIEKTPOOTPULIATEILHOCTh U CPOJCTBO K MIEKTPOHY

XUMHUUYCCKUX DJICMCHTOB B COOTBCTCTBHUEC C UX BJ'IeKTPOHHI)IM CTpOGHI/IeM U I1IO0JIOKCHUEM B HepI/IOI[I/ILIeCKOI\/’I
cucTeMe XxuMuieckux anementoB J[.M1. MennaeneeBay.

OK 01
OK 02




Paznea 2. JucnepcHble cUCTEMBI
Tema 2.1. OcHoBHoOe coJepkaHue
HucnepcHbie Teopernyeckoe o0yueHue
CHUCTEMBI U

(bakTopbl UX

Hucnepcusie cucteMsl. Kosmouansie cuctembl. UCTHHHBIE PaCTBOPBI.
PactBopenne kak ¢Qusuko-xumudeckuid rmporecc. PactBopbl. CrocoObl TPUTOTOBIICHHSI PacTBOPOB.

YCTOHYMBOCTH PactBopumMocTs. MaccoBasi 10J1s1 pacCTBOPEHHOTO BemecTBa. [IpeaensHo TOTMyCTUMBIE KOHIIEHTPAIlMU U WX
WCTIOJIb30BaHUE B OI[CHKE YKOJIOTUIECKOI 0€301TacHOCTH.
Knaccudukamus mucrnepcHbIX cucteM 1o coctaBy. CrTpoeHHe W (akTOpbl YCTOHYHMBOCTH IHCHEPCHBIX
cucteM. Pacrio3HaBaHMe HCTHHHBIX PacTBOPOB, KOJUIOMTHBIX PACTBOPOB M TPYOOJMCIIEPCHBIX CHCTEM.
Crtpoenne wmunemnsl. PaccenBaHMe cBeTa IpH IPOXOXKAEGHHHM CBETOBOTO ITydKa dYepe3 ONTHYECKH
HeoqHOpoAHYIO cpeny (dddexTa Tunmans)
IIpakTHYeckue 3aHATHS
Pemrenne 3a1a4 Ha IPUTOTOBIIEHHE PACTBOPOB.
Pemrenne mpakTHKO-OPUEHTHUPOBAHHBIX PACUETHBIX 33/aHUH Ha AWCIEPCHBIE CHCTEMBI, MCHOJb3yeMbIE B
OBITOBOM W TIPOM3BOJCTBEHHOHM MAEATENBHOCTH 4YEJOBEKa, C MO3MIMH JKOJIOTHYECKOH Oe30MacHOCTH
MOCJIECTBUI U TPAMOTHBIX PEIICHHUH POOIIeM, CBSI3aHHBIX C XUMHEH.

Tema 2.2. OcHoBHOE coep:xaHue

HccnenoBanue JlaGopaTopHble 3aHATHS

CBOHCTB JlaGopaTtopHas pabora «IIpurotoBiaeHue pacTBOPOBY.

AUCTIEPCHBIX [IpurotoBiieHre pacTBOPOB 33JaHHOM (MOJSPHOW) KOHUEHTpaluu (C MPaKTHUKO-

CHCTCM JUTA MIX OpPUEHTHUPOBAHHBIMHU BOIIPOCAMU), OTIPE/IETICHNE CPeJibl BOAHBIX PAaCTBOPOB.

WIeHTHHKALIH JIaGopatopHas pabota «VcciaenoBaHue AUCIEPCHBIX CUCTEM.
[IpurotoBiieHre W H3y4yeHHE CBOMCTB JAUCHEPCHBIX CHCTEM pa3HBIX BHJIOB: CYCIIEH3UH, SMYIbCHUH,
KOJUIOUJHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTUHHBIX M KOJUIOMJIHBIX PAaCTBOPOB, BBISIBJICHHE OCHOBHBIX
pa3nuuMii MeX1y HUMH.

KonTpoabHnasn

pabora 1

I[I/ICHepCHLIC CUCTCMBI.

OK 07




Pa3nen 3. XumMnueckune peakuuun 12
Tema 3.1. Tumer | OcHOBHOe colepKaAHUE 6 OK 01
XUMHYECKUX Teopernueckoe odyuenue 2
peaxuuii Knaccugukanus v THIIBI XAMUYECKUX PEAKIIN C y9aCTHEM HEOpraHHYeCKuX BemecTB. KoamuecTBeHHbIC

OTHOIIEHHs B XUMUHU. OCHOBHBIE KOJHYECTBEHHBIC 3aKOHBI B XUMHH U PAacUeThl TI0 YpaBHEHUSIM

XUMUYECKUX peakiuii. MoJib Kak euHuIIa KOJIMYecTBa BeniecTBa. MosspHas Macca. 3aKOHBI COXpaHEHUS 5

Macchel U sHepruu. 3akoH ABorazipo. MossipHblil 00beM razoB. OTHOCUTENbHAS IUIOTHOCTD T'a30B.

Peakuuu koMiekcooOpa3oBaHus ¢ y4aCTHEM HEOPTraHMYECKHUX BEIIECTB (Ha MpUMepe I'UAPOKCOKOMITIIEKCOB

[IMHKA ¥ ATFOMUHUSA).

IIpakTuyeckue 3aHATHS 4

CocraBiieHHE YpaBHEHUHN peakiuii COSAMHEHUS, Pa3JIOKEHUs, 3aMEIIeHUsI, 0OMeHa. Y paBHEHUS peaKIuii

rOpeHusi, HOHHOTOo 0OMEHa, OKUCIICHUS-BOCCTAHOBIICHHUSI.

Pacyer konu4eCTBEHHBIX XapaKTEPUCTUK HCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacyer

KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOIYKTA PEaK[UU COCTUHEHHS, €CIH OJJHO U3 BEUIECTB JIaHO B U30BITKE

W/WIH COAEPKUT npumecH. Pacyer MaccoBoii M 00bEMHOI J10JIM BBIXOJA MPOIYKTa PEaKUU COCTUHEHUS 2

OT TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHUH Ta30B. Pacuet Macchl (00beM, KOJTHMUECTBO

BEIIECTBA) MPOJIYKTA PEAKIUH, €CIIU OJTHO U3 BEIECTB JIaHO B BHJIE PACTBOPA C OMPEEIEHHON MacCcOBOM

J0Jiel paCTBOPEHHOTO

BEIECTBA.

VYpaBHeHHs OKHCTIEHUSI-BOccTaHOBIEHUA. CTeneHb okucieHusi. OKUCINUTENb U BOCCTAHOBUTEIb.

OKuUCAUTENBHO- BOCCTAHOBUTEIBHBIC PEAKIINH B IPUPOJE, TPOU3BOJCTBEHHBIX MPOIIECcCax U

KU3ZHEJEATENIbHOCTH OpraHu3MoB. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIN MOTEHIMA cpebl. CocTaBiIeHHE U 2

ypaBHUBAaHHUE OKUCIUTEIHHO- BOCCTAHOBUTENBHBIX PEAKIIMII METOJAOM 3JIEKTPOHHOTO OanaHca. TUnudHbIe

HEOpPraHU4ecKue OKUCIUTENN U

BOCCTaHOBUTEIH. DJIEKTPOJIN3 PACTBOPOB U PACIIIIABOB COJIEH.
Tema 3.2. OcHoBHOeE coepxaHue 4 OK 01
Onekrpostuyecka| Teopernyeckoe 00y4yeHune 2




S Jucconuanus

Teopus snexkTponuTUIecKoi qucconuanuu. Peakiun noHaoro oomMena. CocraBiieHHe peakuii HOHHOTO

Y MOHHBIN 0oOMEHa ITyTeM COCTaBJICHUS MX MOJHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHCHUH.
oOmeH Ianponus cosnelt. 3HaUeHUE THAPOIIN3a B OMOIOTHYECKUX OOMEHHBIX Iporieccax. [I[puMeHeHne rupomsa B
MIPOMBIIIJIEHHOCTH.
JlabopaTopHble 3aHATUA 2
JlabopaTopHas pabota «Peakiuu ruipoanzay.
UccnenoBanue cpenbl pacTBOPOB CoOJiel, 00pa30BaHHBIX CHIIBHBIMU U CJIA0BIMU MPOTOJUTAMU, M KX PEAKITUN 2
C pacTBOpaMH IIEeJI0Yu U KapOoHata HaTpus. CocTaBlieHHE Peaklnii THAPOTN3a COJICH.
KonrpoJubHas
Crtpoenue BemecTBa U XUMUIECKUE PEaKIIUH. 2
padora 2
Pasnen 4. CTpoeHue U CBOHCTBA HEOPraHMYECKUX BelleCTB 23
Tema 4.1. OcHoBHoOE coep:KaHue 6 OK 01
Knaccudukanus | Teoperuueckoe odyuenune 2 OK 02
» HOMCHKJIaTypa [IpeameT Heopranudyeckoi XxumMun. B3anmMocBs3p Heoprannueckux BemecTs. Kinaccuduxarus
U CTPOCHHC Heoprannueckux BemiectB. [IpocTrie U ciaoxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCH/IBI,
HCOPraHn4CCKu TUAPOKCHJIBI, KUCTIOTHI, coJin). HOMEeHKIaTypa 1 Ha3BaHWE HEOPTaHMYECKUX BEIIECTB HCXOMIS U3 UX
X BCHICCTB XUMHYECKOH (OPMYIIbI MM COCTABICHHE XUMUYECKOH (POPMYJIBI HCXO/IS U3 HAa3BaHHUS BEIICCTBA 110
MEKIYHAPOJHOM WIIM TPUBUAIBHON HOMEHKIIATYpE. 5
MexMonekyispHble B3aumoaencTeus. Kpucramioruaparsl. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrannuueckue u amopdHbie BemiecTBa. TUIBI KPUCTAITUYECKUX PEUIETOK (aTOMHAs!, MOJICKYJISIpHAas,
WOHHasl, MeTa/lindeckas). 3aBUCUMOCTb (PU3MUYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUTMUECKON
pemetku. [IpuuanHbl MHOrOOOpa3us BEIIECTB.
CoBpeMeHHbIE MPECTABICHUS O CTPOCHUU TBEP/BIX, KUJIKUX U ra3000pa3HbIX BelecTB. JKuakue
KpUCTAJLIbI.
IIpakTnyeckne 3aHATHS 4
Pemenne 3amau Ha pacyeT MaccoBOW JONM (Macchl) XMMHYECKOTO 3JieMeHTa (COeIMHEHHs) B MOJIEKyle
(cmecu). Pemienne mpakTudeckuX 3afjaHWi MO KJIacCU(UKALMK, HOMEHKIATYpe U XUMUYECKUM (GopMynam 5

HCOPraHNMYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB (Ha3BIBaTL n COCTaBJIATHb (bOpMyJ'IBI XUMHYCCKHUX BCUICCTB,
ONpCACIIATh ITPUHAAJICIKHOCTD K Kﬂaccy).




HcTtounnkn xuMudeckoi mH(popMarun (HaydHas 1 yueOHO-HaydHas IUTepaTypa, CpeAcTBa MacCOBOM 2
uHpopmanuu, cets MaTepHeT n apyrue). Ilonck nadopmanum mo Ha3BaHUsAM, HACHTU(UKATOPAM,

CTPYKTYPHBIM (hopMyIIam.

Tema 4.2. OcHoBHOE coep:kaHue 12 OK 01
®uzuko- Teoperuyeckoe o0yuenue 6 OK 02
XHMHICCKUE Metamisl. O0mue Gu3ndecKrue U XUMUIECKHe CBOHCTBA MeTAIIOB. CITOCOOBI IMOJTydeHus. 3HAYCHHE
CBOHCTBA METaJUIOB M HEMETAJUIOB B MPUPOJIE U )KU3HEIEATEITLHOCTH YEJIOBEKa M OpraHu3MoB. Koppo3us MeTayuios: 2
HCOPraHW9CCKUX | pyyp1 KOPPO3HH,CIIOCOOBI 3aIIUTH METAJUIOB OT KOPPO3HH.
BCILCCTB Hemeramner. O0nme pu3ndeckue 1 XMMUYECKHE CBOMCTBA HEMETAUIOB. THUITHYHBIE CBOWCTBA MeTAIIOB |'Y—

Yl rpynn. Knaccudukaius 1 HOMEHKIIaTypa COeIMHEHUI HeMeTalIoB. KpyroBopoTsl OMOTEHHBIX 2

3JIEMEHTOB B TIPUPOJIE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCUAOB, THIPOKCUIOB, KHCIIOT,

COJICH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHCHHM, 2

BBICIIMX OKCHJIOB ¥ THAPOKCHUIOB.

IIpakTHYecKkne 3aHATHS 4

CocraBieHue ypaBHEHUN XUMHUYECKUX PEAKLUUN C yYaCTHEM MPOCTHIX U CIIOKHBIX HEOPraHUYECKHUX BEIIECTB:

OKCHJIOB METaJUIOB, HEMETaUIOB U aMQOTEPHBIX AJIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAaHUN U

aM(OTEepHBIX THIPOKCHUJIOB, HEOPraHMYECKUX COJICH, XapaKTepU3YIOIIUX UX CBONCTBA. 4

Pemenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUN HAa CBOMCTBA U MOJIy4€HHUE HEOPraHUYECKUX

BEIIECTB.

JlabopaTopHbIe 3aHATHSA 2

JlaboparopHas paboTta «CBOKCTBA METAIIJIOB U HEMETAJUIOBY.

UccnenoBanne  ¢Gu3MYeCKUX U XUMHYECKMX  CBOMCTB  METAaUIOB W HEMeTauioB.  Pernenue 2

OKCMEPUMEHTAJbHBIX 3aJa4 IO CBOMCTBAM XWMHUYECKUM CBOWCTBAM METaUIOB U HEMETaIOB, IIO

pacrno3HaBaHUIO U MOJTYYEHUIO COSAMHEHNN METAIJIOB U HEMETAIJIOB.
Tema 4.3. OcHoBHOeE coep:xaHue 5 OK 01
IIpoussoacTBO Teopernyeckoe odyueHne 2 OK 02




HCOPraHNM4CCKUX O6HII/IG MMpEACTaBJICHUA O IMTPOMBIIIJICHHBIX crocobax MOJIYUYCHUSA XUMHNYCCKNX BCIICCTB (Ha ImpumMepe
BEIIIECTB. MIPOU3BO/ICTBA AMMHUAKa, CEPHOM KHCIIOTHI). 2
3HaueHue u Uepnas u usetHas Merauryprus. [Ipaktndeckoe NpUMEHEHHE 3JIEKTPOJIA3a AJIs [TOJYYCHHUS 11IEJTOYHbIX,
IMPUMCHCHUC B
6BITy U Ha IICJIOYHO3EMCEIIbHBIX METAJIJIOB U aJIFOMUHU . CTeKJIO ¥ CHIIMKaTHas MPOMBIINIJICHHOCTD.
IIPOU3BO/ICTB [IpoGnema 0TX0A0B U MOOOUYHBIX MPOAYKTOB.
e IIpakTnyeckune 3aHATHS 2
Pemenne MPAKTUKO-OPUCHTHUPOBAHHBIX SajlaHI/Iﬁ 0 poJi HeopraHI/IquKOﬁ XMMHUHU B Pa3BUTHU MCIWULWHBI,
CO3JJaHNMH HOBBIX MAaT€puajioB (B CTPOUTECIBCTBC U JP. OTPACIIAX HpOMI)IH_U'IeHHOCTI/I), HOBBIX MCTOYHHUKOB 2
SHEepruu (ajJbTepHATUBHbIE UCTOYHMKHU SHEPTUHU) B PELIEHUM MPOOJIEM SKOJIOTHYECKOH, SHEPreTHUECKOl U
MUIIEBON OE30TIaCHOCTH.
KonTpoabHast N
CBoiicTBa HEOPraHUYECKUX BELIECTB. 1
padora 2
Pa3nen 5. KuHeTnveckne 1 TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA XUMHYECKHX PeaKkuuid 12
Tema 5.1. OcHOBHOE co/lep:KaHue 4 OK 01
Kunernyeckue Teoperuueckoe o0yueHune 2 OK 02
3aKOHOMEPHOCTH =
HpoTeKaHus Xumuyeckue peakiuu. Kiaccudukanus XMMUYECKUX peakuuii: mo (a3oBoMy cocTaBy (TOMOTEHHBIE M 2
XUMITIECKIX reTepOreHHbIe), 10 UCHOIb30BAaHUIO KaTanu3aTopa (KaTaluTHUECKUEe U HEKAaTaTMTHYECKHE).
peakiuit CkopocTh peakiiH, €€ 3aBUCUMOCTb OT pa3lIM4YHbIX (DAKTOPOB: MPUPOABl PEArHPYIOIIUX BEIIECTB,
KOHLIEHTPALIMM PEearupyronmx BellecTB, Temmeparypbl (mpaBuio Baut-I'odda), mmomany peakiuoHHOM
MMOBEPXHOCTHU, HAIMYMS KaTanu3aropa. Poib kaTanu3aTopoB B MPUPOAE U IPOMBIIIICHHOM IPOU3BOICTBE.
DHeprus axkTHBAIMH. AKTUBHUPOBAaHHBIA KoMmiUiekc. Kartamusartopbl u karanu3. Poip Karaiau3aTopoB B
MIPUPO/I€ U MIPOMBILIIIEHHOM IPOU3BOCTBE.
JlabopaTopHbIe 3aHATHS 2

N3yueHune 3aBUCUMOCTH CKOPOCTH XMMMUYECKOW peakiMH OT KOHLEHTpAIMHd pearupyrolluxX BeIIeCTB H
TeMIepaTyphl.

JIaGopatopHast paboTa Ha BBIOOD:

1. Jlabopatophas pabota «OmnpezaeneHue 3aBUCUMOCTH CKOPOCTH PEAKIMH OT KOHIICHTPAIMU Pearupyromux
BellecTB». lccnenoBaHrue 3aBUCUMOCTH CKOPOCTH PEAKLUUU OT KOHIEHTpanuu. OmnpeneneHre KOHCTAHTHI




CKOPOCTH peaKlUU IrpauuecKuM METOOM.
2. JlabopatopHas padota «OmnpeesieHne 3aBUCHMOCTH CKOPOCTH PEAKIMU OT TeMIepaTyps». McciaenoBanue
3aBUCHUMOCTHU CKOPOCTH PEaKLUu OT TeMIepaTypbl. Pacuer sHEpruu akTUBaIMK peaKuy.

Pemenue mpakTUKO-OpUESHTHPOBAHHBIX 3a/IaHUN Ha aHATN3 (PAaKTOPOB, BIMSIONINX HA H3MCHEHHE CKOPOCTH
XUMHYECKON PEAKIUU.

Tema 5.2 OcHoBHOE coep:kaHue 4 OK 01
Tepmoaunamuueck | Teoperuueckoe o0ydeHune 3 OKO02
ue Knaccudukanus XuMUYECKUX peakuil: Mo TemioBoMy 3G (deKTy (3K30TepMUUECKHE, SHI0TEPMHUUECKUE), 110
3aKOHOMEPHOCTH | oGpatumocTr (0OpaTumMble U HeoOpaTHMbIe). TermoBbie 3PPEKThI XUMUIESCKUX Peakiuil. TepMOXUMUYECKIe
IIPOTCKAHHA ypaBHeHUs. OOpaTUMOCTh peakiuil. XMMHUYECKOe PaBHOBECHE U €0 CMEIIEHHE MOJ ACHCTBUEM PA3INYHBIX
XHUMHICCKHX (bakTOpoB (KOHIIEHTpAIUsl PEareHTOB WJIM TMPOJYKTOB peakiUH, JaBJeHHE, TeMIeparypa) A CO3IaHUs
peaKIui. ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MPOLECCOB. 3
PaBHoBecue [MousTre 06 SHTANLIKKU U SHTpONHKU. DHeprus I nb6ca. 3akon 'ecca u cieacTsus u3 Hero. Pojb cMeleHns
XUMHHCCKUX PaBHOBECHS B TEXHOJOTHYECKHX TTPOIIECCaXx.
peakiun IIpakTHYecKkHne 3aHATHS 2
[Tpunuun Jle llarense. Biusnue paznuybix (akTOpOB HA U3MEHEHUE PABHOBECHSI XUMHUYECKUX PEaKIUil.
3aKOH JIEHCTBYIOIIMX MAacC U KOHCTaHTa XMMHUYECKOTO PaBHOBECHs. PacueTsl paBHOBECHBIX KOHLIEHTpaLUH
pearupyromux BeecTB U MPOIyKTOB peakiuil. PacueTs! TemoBoro 3gdexra peakuuu. 2
Perienne npakTHKO-OpUEHTUPOBAHHBIX 3aJJaHUI Ha NpuMeHeHue npuHnuna Jle-Ilatense 11 HaxoXIeHUs
HaIpaBJICHUs CMEILEHUs] PaBHOBECHUS XMMUYECKON peakluu U aHajau3 (akTOpOB, BIMSIOIIUX HAa CMEIECHHE
XUMUYECKOT'O PABHOBECHSI.
UlaGopaTopHble 3aHATHSA 2
JIaGopatopHas pabota «/3ydeHne BIUsAHUSA PA3INYHbIX (PAKTOPOB HAa CMELEHHE XUMUYECKOTO PABHOBECHUS. 2
HccnenoBanue BIUSHUS N3MEHEHHS KOHIIEHTPALMK BEILECTB, PEAKIIUH CPeJlbl U TEMIIEPATyphl Ha CMEIleHHe
XUMUYECKOro paBHOBecHs. CpaBHEHUE MOJYYEHHBIX Pe3yJIbTaTOB C TEOPETUUECKU POTHO3UPYEMBIMU Ha
ocHoBe npuHuuna Jle Ilarense.
KonTpoabHnas CKOpOCTh XMMUYECKON peakui U XUMUYECKOE paBHOBECHE. 1
abora 3
Paznen 6 CTpoeHne u cBoiicTBa opranndeckux Bemects II kypc 61
Tema 6.1. OcHoBHOe conep:xaHue 4 OK 01




Krnaccudukarus
, CTPOCHHE U
HOMEHKJIaTypa
OPraHUYECKUX
BCIIIECTB

TeopeTuquRoe oﬁyqelme

OK 02

[Ipenmer oprannueckoit XuMuu. B3anMocBs3b HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB.

XUMHYECKOE CTPOCHUE KAaK MOPSAJOK COESIUHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJeHTHOCTH. OCHOBHBIE
MIOJIOKEHUSI TEOPUU XHMHUYECKOTO CTPOEHHUS OpraHuueckux coeauHeHuilt A.M. BbytiepoBa. YriepoaHslii
CKEJEeT OpraHUYecKod MoJIeKynbl. MOJEeKylsapHble U CTPYKTypHble (pa3BEpHYTblE, COKpAaIllEHHBIE)
XUMHUYecKre (popmysbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHMUYECKOTO CTpoeHHUs MoJjekyid. M3omepus u
M30Mephl (CTPYKTYpHas, reoMeTpuueckas (Iuc-TpaHc-uzomepus). KpaTHOCTb XUMUYECKON CBSA3H.

[lonstTie o QyHKuMOHaNbHOM rpynne. [lpuHIUOBI KIacCUPUKAIMM OPraHUYECKHX COEIUHEHM.
Mesx1yHapoAHass HOMEHKJIaTypa U IPUHIIUIIBI HOMEHKJIATYPbl OPraHWYeCKUX COeIMHEHU.

IIpakTHyeckue 3aHATHS

HOMCHKJ'IaTypa OpraHNYCCKUX COC}II/IHGHI/Iﬁ OTACJIIBHBIX KJIACCOB (HaCI)IHIeHHI)IC, HCHACBIIIICHHBIC U
apoMaTU4ecKhe YrieBOAOPOJIbl, CIHUPTHI, (EHOJbI, ajJbJAETUAbl, KETOHbI, KapOOHOBBIE KHUCIOTHI H Jp.)
CocraBiieHHe TOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYeCKUX BEIIECTB OTEIbHBIX KIacCOB,
WCTIONB3Ysl WX Ha3BaHUS II0 CHUCTEMaTHYECKOW HOMeHKkiarype. Pacuetsl mpocreiimein  Gopmyss
OpraHUYECKON MOJIEKYJIbl, UCXOS U3 IIEMEHTHOTO cocTana (B %).

Tema 6.2
CBolicTBa
OpraHUYECKUX
COEIUHEHUH -

yroJ0pOJIOB

OcHOBHOE coep:KaHue

19

OK 01

Teopernueckoe o0yueHue

14

OK 02

OU3NKO-XUMHUYECKUE CBOMCTBA MPeIeIbHBIX YTIEBOAOPOIOB (0COOCHHOCTH Kilaccuukanuu

Y HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHYECKHH psa 1 o01as hopMyna; uzomepusi; puandeckue
CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MoydeHus. ['opeHre MertaHa Kak OJIMH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBIIIJICHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YIIIEBOIOPOAOB, HAX0XKICHHUE B
MIPUPO/Ie U TPUMEHEHHUE alIKaHOB.

Huknoankansl. OOmias popmyna, HoMeHKIaTypa u uzomepus. OcCOOEHHOCTH CTPOCHHS U XUMHUECKUX
cBoicTB. CiocoObl MOTY4YeHUS U TPUMEHEHHE ITUKII0AKAHOB.

AnkeHbl. ['omosormueckuil psn u obmas ¢opmyina, HOMEHKIATypa, u3omepus. DHU3MKO-XUMUYECKUE
CBOJMCTBA AJKEHOB, IOJIyueHUE U NpHUMeHeHue. [lonmmepusanus 3TUIeHAa KaK OCHOBHOE HAIIPaBJIEHUE €T0
ICII0JIb30BAHUS.




JlabopaTopHble 3aHATUSA

JlaboparopHuas padota «IlomydeHue 3TUIICHA U U3yUYECHUE €TO CBOMCTBY.

[Tonydyenue sTuiieHa W3 3TaHONA B JIAOOPATOPUHM M HU3YYEHUE €r0 (PU3MYECKUX U XUMUUYECKUX CBOMCTB.
CocraBienue peaKum"I MNPUCOCANHCHUA W OKHUCJICHUA Ha IMPUMCPE STUJICHA. Pemenue PACUCTHBLIX 3aja4d C
HCI0JIb30BAHNEM IJIOTHOCTH T'a30B 10 BOJOPOJY U BO3IYXY.

Ankaauensl. ['omonorudeckuii psa u oduas popMyia, HOMEHKIATypa, u3oMepus. OU3NKO-XUMUYECKHE
CBOMCTBA AJIKA/INECHOB, IOJYYECHHE PE3UHBI U3 KaydyKa. «BylkaHu3anus pe3suHb.

Anxunsl. ['oMosiornueckuit psn u odmas Gopmyna, HOMEHKIIAaTypa, usomepus. DU3NKO-XUMHUYECKUE
CBOMCTBA AJIKMHOB. ['OpeHne aneTniaeHa Kak ICTOYHUK BBICOKOTEMITEPATYPHOTO IIJIAMEHU I CBapKU U
pe3ku MetasuioB. [lonydeHne u npuMeHEHNE aIKUHOB.

Apensbl. 'omonorudeckuii psij, obmas popMysna, HOMEHKIATypa U n3oMepus. OU3NKO-XUMUYECKHE CBONCTBA
apeHoB. [lonydyeHne n npUMeHeEHUeE.

[Ipuponnsiii ra3. [lomytabsie HeTSIHBIC Ta3HI.
Hedts u e€ mpoucxoxaenue, cocraB. KameHHBIH yroiib U IPOIYKTHI €0 TIEPEPadOTKH.

ToxcuyHOCTB (I)CHOJ'Ia. HpaKTI/I‘{eCKOe MNPHUMCHCHUC (I)CHOJ'Ia.

[IpakTHYecKHe 3aHATHS 2

Pewrenne nenouek nmpeBpaiieHuil Ha TeHETUYECKYIO CBSI3b MEK/Ty KJIaCCAMHM OPraHUYECKUX COCTMHEHUN

YIJI€BOJOPOJOB C COCTABIIEHUEM HA3BAaHUW OPraHWYECKUX COEIUHEHMI 110 TPUBUAIBHOM WK

MEXIYHAPOJHON CUCTEMATUYECKOM

HOMEHKJIaType. Pelienne pacyeTHbIX 3a/1a4 10 yPaBHEHUSIM PEAKLUN C yHaCTUEM OPraHMYECKUX BEILECTB.

KonTpoJsbHas padora Nel no Teme: «YriaeBoaopoabDy 1
Tema 6.3 OcHoBHOeE coep:xaHue 18 OK 01
CsolicTBa TeopeTnyeckoe ofydenne 16 OK 02
OPraHH4CCKUX CoupTtsl. [Ipenenbubie ogHoaToMHBIe cnupThl. CTpoeHHE MOJeKyn (Ha MpuUMepe MeTaHoja W ATaHOJA). 3
KHCIIOPOAOCOACPKHU[["oMOTOTHUECKUI psig, obmas Gopmyna, HOMEHKIATypa, u3oMepus U kiaccupukanus. duszndyeckue u
QX 1 XUMHUYECKHE CBOMCTBA NpeaCIbHBIX OJHOATOMHBIX CITUPTOB.
A30TOCOMCPKAIIMX [/TeficTBME METAHOJIA M 3TAHOJIA HA OPraHU3M YEJIOBEKa.
COCAMHCHUI MHOTrOaTOMHBIE CIIUPTHI, UX CTPOCHUE, PU3HMUECKUE CBOICTBA, MPAKTUYECKOE MPUMEHEHHUE STHIICHIIIUKOJIS,

rIMIEepyHa U AecTBre Ha opranus3M. [IpocTbie 3¢upsl.

®enoJ. Ctpoenue Monekyibl. Pusndeckue cBoicTBa heHona. OCOOEHHOCTH XUMHUUECKUX CBOMCTB (eHoa. 2




AJbaeruabl 1 KeToHbl. CTpoeHue Mosekys. ['omonorudeckuii psa, oOmiast popmyiia, HOMCHKIATYPA,
n3omepust. Du3ndecKkue ¢ XMMUYECKHUE CBOWCTBA anbaeruaoB. [Ipumenenue popmanbaerua.

Kap6onoBble KucjaoTbl. OJHOOCHOBHBIE TpeAEIbHbIE KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
Mpe/ielbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. M30oMepuss u HOMEHKJaTypa KapOOHOBBIX Kucior. C
MpelelbHbBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. (COOEHHOCTH CBOMCTB MYypaBBbUHOM  KHCIIOT.
MHuoroo0Opa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOICTB HEMpPENIENbHBIX U apOMaTHUYECKUX KapOOHOBBIX

kucnotT. llpencraButenu BbICHIMX KapOOHOBBIX KHUCIOT: CTE€apUHOBAs, NAJIbMUTUHOBAs, OJICMHOBAs.
[IpuMeHeHne yKCyCHOM KHACIIOTBI.

Caoxuble 3¢upsbl. JKupbl. Ctpoenue, puznyeckue cBoiictBa 1 npumeHeHue. Kupsl B mpupoje. Mbiia kak
COJIM BBICIIMX KapOOHOBBIX KHCIOT. Mormue CBOWCTBa MbUIA. [loHsamue 0 CUHMemuyeckux Mowux
cpeocmeax (CMC).(VI3roToBIIEHHE CPEACTB TI0 YXOIy 32 KOXKEH, CPEJICTB TUTHECHBI ).

Oo0mas xapakrepucTuka yrieBoaoB. OOmas XxapakTepucTuka yrieBoaoB. Kiaccudukamnus yrieBoaoB
(MOHO-, M- U TTOTMCaXapHUIbl).

["moko3a. Crtpoenue. Dusnueckue, XUMUYECKHME M TNPUMEHEHHE TJIIOKO3bl, €€ 3HAYE€HHE B
PKU3HEICSTEIbHOCTH OpraHu3Ma.

Ulucaxapuabl: caxapo3a, MaibTo3a U JlakTo3a. Haxoxkenue B mpupojie ¥ IpuMeHeHHe.

[losimcaxapuabl: Kpaxmall, TIIMKOTEH U 1eJutonosa. Mx crpoenue, puszndyeckue, XMMHUYECKHE CBONCTBA

IIpakTHYeckue 3aHATHS
Pemenue nenovek npeBpaiieHnii Ha FeHETHUECKYIO CBSI3b MEXIY KJIacCaMU KHCIIOPOI0COIePKaIINX
OpPraHUYECKUX COSAMHEHUI C COCTABICHHEM Ha3BaHUM OPraHUYEeCKUX COSAUHEHUN N0 TPUBHAIBLHOM WU

MeH(,HYHapOHHOﬁ cHUCTEMaTHYEeCKOM HOMCHKIJIATYpC. Pemenue PAaCUYCTHBIX 3a1a4 M0 YpAaBHCHUAM peaKHI/Iﬁ C
Y49aCTUEM OpPraHNYCCKUX BCUICCTB.

A3oTcoaep:kamme coequHEeHHs (aMUHBI M aMUHOKHUCIOTHL, Oenku). WX cTpoeHue, Qunueckue,
XMUMHYECKHE CBOMCTBRA.

Tema 6.4

OcHoBHOE conepkaHue

11

OK 01

Teopernueckoe o0yuenune

OK 02




Oprannueckue
BEILIECTBA B
KU3ZHEACSITEIIBHOC
T U 4eJIOBEKa.
[Tpon3BoaCcTBO M

buooprannueckue coequnenus. Ilpumenenue u 6uonoruyeckas posb yriaeBoaoB. OKUCIEHUE YIIeBOJ0B —
HCTOYHUK SHEPIUH KUBBIX Opranu3mMoB. O0nacTu NpUMEHEHNUs: aMUHOKUCIOT. [IpeBparienus 0enkoB nuiu
B opranusme. buonornueckue (yHKIMM O0enkoB. buonormueckune QyHKIUU KUPOB. Poib opraHMYecKoi
XMMMHU B pEIIEHUH NTPO0IIeM NUIEBON OE30MIaCHOCTH.

IIPUMEHEHHUE HyxnenHoBble KUCIOTHI: cocTaB U cTpoeHue. Ctpoenne HykieoTua0B. CoctaB HykinenHoBbIX kuciot (JHK,
OPraHu4eCKUX PHK). Posib HyKJIEMHOBBIX KUCIIOT B )KU3HEAESITEILHOCTH OPraHU3MOB.
BEILIECTB B
IIPOMBILIICHHOCTH, [Ipou3BOICTBO OpraHMYECKUX BELIECTB: MPOU3BOJACTBO MeTaHOja, nepepaboTka Hedru. [lonmmuaTmieHn kak
IaPUKMAXEPCKOM KPYIHOTOHHAXXHBIA TMPOAYKT XHMHYECKOrOo Mpou3BoJcTBA. I[IpuMenenune »stmnena. lIpomsBoactBo u
nene IIPUMEHEHNE KaydyKa U PE3NHBI.
CuHTETHMYECKME W HUCKYCCTBEHHBIE BOJIOKHA, WX CTpOE€HHME, CBOWCTBA. [IpakTHdeckoe HCHOJIb30BaHUE
BOJIOKOH. CHHTETHYECKHE TUIEHKU: W30JIALUS s IPOBOJOB, MEMOPaHBbI AJIsl ONPECHEHHS BOJbI, 3allUTHbIE
IUIGHKH JJI aBTOMOOWJICH, IUIACThIpH, XHUpyprUyeckue NOBs3KM. HoBbIE TEXHOJOrMM JalbHEHIIero
COBEPUICHCTBOBAHHUS MTOJIMMEPHBIX MaTEPHAIIOB.
Pounb opranndeckoil XMMHUHN B peIIEHUH TPOOIIEM 3HEPreTUYECKON 0€30IaCHOCTH, B pa3BUTHH MEAULIUHBI,
CO3/IaHMM HOBBIX MAaTEpUAIIOB, HOBBIX HCTOYHMKOB SHEPruM (aJbTEpHATUBHbIE HCTOYHUKHU SHEPIUN),
nap(roMepHO-KOCMETHUECKUX CPEACTB.
IIpakTnyeckune 3aHATHSA
Pemenue npakTuKo-OpUEHTUPOBAHHBIX 3aJaHUM 110 COCTABICHUIO XUMHUUYECKUX PEAKLUHI, OTPAKAIOIINX
XUMUYECKYI0 aKTUBHOCTh OPraHMYECKUX COCAMHEHHH B PA3JIMUHBIX cpesiaX (IPUPOAHBIX, OMOJIOTHUECKHX,
TEXHOTCHHBIX ).
KonTpoabHasi N
CrpykTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB.
pabora 4
Pazgen 7. KadecTBeHHbIC peakiuu 00HAPYKEHHS HEOPTAHNYECKHX H OPIaHMYECKHUX BeleCTB
Tema 7.1. OcHoBHOeE coep:xaHue OK 01
Oo6HnapyxeHue OK 02

IIpakTHYecKkne 3aHATHA




HCOPraHNM4CCKUX
KaTHUOHOB U

KauecTBeHHBIE XUMHUECKUE PEAKIIMH, XapaKTEpHbIE AJIs1 OOHAPYKEHUsI HEOPraHMUECKUX BEIIECTB (KaTUOHOB,
aHnoHoB). CocraBiieHHE YpaBHEHUN peakiuii oOHapyxeHusl KaTHOHOB |-V rpymnn 1 aHHOHOB, B T.4. B

AHUOHOB MOJIEKYJIIPHON U HOHHOU (popMax.
Peakinu 0OHapy)eHUST HEOPTAHNICCKUX BEIIECTB B PEATbHBIX 00BEKTaX OKPYKAIOIICH CPE/IbI.
JlabopaTopHble 3aHATUSA
OO6HapyxeHue HEOPraHUYECKUX BelecTB (kaTHoHOB |-VI rpynn mim aHMOHOB) € HCTIOIB30BAaHUEM
KaueCTBECHHBIX AaHATUTHYCCKUX PEaKIIUU.
JlabopaTopHast pabota Ha BEIOOD:
1. JJaGoparoprast paboTa « AHATUTHYECKUE Peakuu KaTHOHOB |-V rpymmy.
[TpoBeneHne Ka4eCTBEHHBIX PEAKIIHH, HCITOJIb3YEMBIX JIJIsi OOHAPY)KCHHS KAaTHOHOB | Tpymmiel (Kamusi, HaTpws,
Maraus, aMMoHus), |l rpynnst Ha npumepe Oapus, |1l rpynmns! — cBunua, 1V rpynmnsl — antoMuHUSA,
V rpymmst — xene3a (1 u 1), VI rpynmsr — vukens. Onucanue HaOM0AaeMbIX SBICHHI U COCTaBIICHAE
XUMHYECKUX PEAKIIUH.
2. JJaboparopHas paboTa « AHATUTUUECKUE PEAKIIMH AaHUOHOBY.
[IpoBenenne kKaueCTBEHHBIX PEaKIINii, UCIIOIb3YEMBIX NIl 0OHApYKCHHsI aHUOHOB: KapOoHara, ¢ocdara,
cynbdarta, cynbduua, HUTpaTa, Xiaopuaa u ap. Onucanvue HabIIOJaeMbIX SIBJICHUN U COCTaBJICHHE
XUMHYECKUX PEaKLUi.
Tema 7.2. OcHoBHOe conep:xaHue OK 01
OO6HapyxeHue IpakTHYecKHe 3aHATHS OK 02
OpraHM4CCKux KauecTBeHHBIE XMUMHUUECKUE PEAKIIMH, XapaKTEePHbIE Il OOHAPYKEHUSI OTAETBHBIX KIaCCOB OPraHMYECKUX
BCIICCTB COCIIMHEHU: EHOJIOB, aJIbJICTUIIOB, KpaxMaia, YKCYCHON KUCIOThI, aMUHOKHUCIIOT | JIp.
OTACIBHBIX Jlenarypanus 6eJIKOB IIPU HArPEBaHUHM, [IBETHBIE PEAKIIUU OEJIKOB.
KJIaCCOB C CocraBieHne KaueCTBEHHBIX peakiuii 0OHAPYKEHHsI OPraHUIeCKUX COSTUHEHHUI OTACNBHBIX KIacCOB.
MCHOJIb3OBAHNCM | TTagopaTopuble 3aHATHS
EZI;E;L?HHHX OO6HapyeHue OPraHMYeCKUX COSAMHEHUN OTIENbHBIX KJIACCOB.

JlaGopatopHas paboTa Ha BbIOOD:
1. JIaGopatopHas pabota «KauecTBeHHbIE peaklMy Ha OTAEIbHbIE KJIACCHl OPraHMUECKUX BEIIECTB.

HpOBe,Z[CHI/IC Ka4CCTBCHHBIX peaKuHﬁ, HCIOJIb3YCMbIX I OGHE[p}OKCHI/If{ OpTraHNYCCKUX BCHICCTB PA3JINYHBIX
KJIaCCOB!: q)eHOJ'IOB, AJIbACTUI0B, KpaxmMalia, YKCYCHOﬁ KHUCJIOTbI, aMUHOKHCIIOT, OCIIKOB U Aap. Omnucanue




Ha6n}0naeM1)1x SIBJICHUH M COCTaBJIICHNE XUMHUYCSCKHX peaKHI/Iﬁ H/MIH CXEM.
2. JlabopatopHas paboTta «KauecTBeHHBIN aHAIN3 OPraHUIECKUX COCTUHEHNUH 110 (DYHKIIHOHATBHBIM

rpynmnamy. [IpoBeieHre KaueCTBEHHBIX PEAKIMA, HCIIOIb3YEMbIX JJISl PACIIO3HABAHUS OPraHHYECKUX 2

BEIIECTB OTACIBHBIX KJIACCOB MO (DYHKIIMOHATIHHBIM TPYIIIaM: Ha IPUMEPE AMUHOKHCIIOT U KapOOHOBBIX

KHCJIOT, CHUPTOB U (PEHOJIOB,

QIIBJICTUIOB M KeTOHOB. OrnrcaHue HaOII01aeMBbIX SIBIICHUH U COCTABIIEHHE XUMUYECKUX PEAKIHIA W/WIN

CXEM.
IIpodeccuonaTbHO-OpHEHTHPOBAHHOE co/lep:KaHue (coiep:KaHue MPHUKJIATHOT0 MOTYJIA) 10
Paspean 8. XuMmust B ObITY. IPOU3BOJACTBEHHOM AeATEIbHOCTH Y€J10BeKa, XMMHSA HHAYCTPHH KPaCOThI 4 OK 01
Tema 8.1. OCHOBHOE COIep:KaHUe 4 OK 02
Xumusi B ObITYy B ([IpaKkTHUeCKHe 3aHATHS OK 04
HPOU3BOJCTBCHHO | jko0rueckas 6€30MaCHOCTD TOCIEACTBIM OBITOBOM, TPOU3BOACTBEHHOM NEATEILHOCTH YeI0BEKa, OK 07
# ICATENBHOCTH | om0 /130 BAHMH XMMHYECKUX BELIECTB 1 MATEPUATOB B HHICTPHH KPACOTbI, CB3aHHOM ¢ epepaboTKoil TIK
CIOBCKa BEILECTB; MOUCK U aHAIM3 XUMHYECKON HH(POPMALMK U3 Pa3IMYHLIX HCTOUHMKOB (HaydHas U yueOHO-

HayyHas JIUTeparypa, CpecTBa MaccoBoi nHbopMmaiuu, cetb IHTEepHET U Ipyrue).

Keiice (¢ yueTom Oyaymie mpodecCHoHaNbHOM eATEILHOCTH) Ha aHAJIN3 HH(POPMAIIUH O

MIPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKa, CBA3aHHOM ¢ epepaboTKOM U MOTy4eHHEM BEIEeCTB, a TAKKE C

9KOJIOTMYECKOM 0€30MacHOCTHIO.

3ammTa Keiica: [IpencraBienue pe3yabTaToB pelICHNs KeHCOB (BBICTYIUICHUE C IPE3EHTAIIUCH )
*Pazgen 9.1. UcciienoBanue 1 XMMU4eCKHI aHATU3 00beKTOB OMocdepbl (A1l YKPYIIHEHHBIX IPYII ClIeNHAIbHOCTeH/ 5
npodgeccuii:
19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.1. OcHoBHOE coep:xaHue 6 OK
OcHOBBI JlaGopaTopHble 3aHATHS 01
nabopaTopHOii JIabopatopHas padota «OcHOBBI 1TaOOPATOPHOI MPAKTHKI. TIK...
HIPaKTHKH B JIaGopaTopHas nocya U XuMudeckue peakTuBbl. OCHOBHBIE JJabopaTopHbIe onepaiuu. JlaboparopHoe
npohecCHOHANBH | oGopynoBanue. TexHuKa GE30MaCHOCTH W MPAaBHIA PaGOThI (IIOBECHNS) B TAGOPATOPHH.
BI X 1a60PaTOPUAX |Tiparcriyeckne 3anaTHs 2

BrinosHeHue THIOBBIX PacUYeTOB M0 TEMATHKE SKCIIEPUMEHTA (BBIXO] MPOAYKTa pEaKkIMM, Macca HaBeCKH, 2

00BEM pacTBOPUTEIS).




O06paboTka JaHHBIX, aHAIU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYUCICHUE CPETHETO 3HAYCHUS

OKCIICPUMCHTAJIbHBIX JaHHBIX, HOFpGIIIHOCTI/I).
IIpencraBnenne pe3ynbTaTOB IKCIIEPUMEHTA B Pa3IHuHOl Gopme (Tabnuna, rpaduk, OTYeT, JOKIas,
IIpe3eHTaLMs).

Tema 9.1.2.
XUMHUYECKUN
aHaJIu3 MpoO BObI

OcHoBHOE CoA€cpiKaHue

Teopernueckoe o0yueHue

Knaccudukanus npo6 Bobl 10 BUAY U Ha3HAUEHUIO, HCXO/IA U3 €€ XUMHUYECKOTO COCTaBa.
OpraHosienTHYECKHE CBOMCTBA (3arax, Mpo3pavyHOCThb, IBETHOCTh, MYTHOCTb) BOAbI. KHCIOTHOCTD 1
IeJIOYHOCTH BOJIBL. pH cpenbl 1 MeTo bl ee onpenenenus. 2KecTkocTh BOABI M METObI €€ ONPEICIICHUSI.
CymHoCTh METO1a TATPOBAHMSL.

Bunel sxecTkocTH BOJIBI (BpeMEHHas U IOCcTOsIHHAS ). JKeCTKOCTh BObI KaK MPUYKHA BBIMAICHUS 0CAIKOB
1M 00pa30BaHUs COJICOTIOKEHNN, UMEIOLIMX MECTO B OBITY U Ha IPOU3BOCTBE.

Cocrasn CO.]'IGI\/’I, BbI3bIBAIOIINX )XECTKOCTH BO/JHI. XuMU4IecKue IMpOLECChI, YCTPAHAIOMIHUE KECTKOCTH BOJIEI.

YpaBHEHHS] XUMUYECKHUX PEAKIINHA, WIUTIOCTPUPYIOIINX MPOIECCH, MPOUCXOAAIINE TPU YCTPAHEHUN
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMU U XUMHUYECKUMU criocobamu. CriocoObl
yCTpaHEeHHsI MOCTOSIHHOM KECTKOCTH.

OK 01
OK 02
OK 07
IIK...

IIpakTHYeckue 3aHATHS

CriocoObI BRIpaXKEHHSI KOHIICHTPAIIUN PACTBOPOB: MAacCOBas JI0JISl PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U
MOJISITTbHASI KOHIIEHTpauu. TUTp pactBopa. Pemenne npakTHKo-0pHEHTHPOBAHHBIX TEOPETHUECKIX
3aJJaHUI Ha PacueT KOHIEHTPAIMK 3arPsA3HSIONIMX BEIIECTB U X CPABHEHHE C MPEICIBHO JIOMYCTUMBIMU
kouneHTpamusamu (ITJIK).

JlaGopaTopHble 3aHATHS




HccnenoBanne XMMHYECKOTO COCTaBa Mpood BOIBI.

JlaboparopHas paboTa Ha BEIOOD:

1. JJaboparophas padota «OUKCTKa BOJBI OT 3arpsI3HCHUI.

Hcnonb3oBanue MeTo10B GUIBTPOBAHUS U aACOPOLIMU U1l OTJCJICHUS 3arpsi3HEHUN B MccieayeMon mpooe
BOJIbI. BBIOOP METO1a OUMCTKH B 3aBUCUMOCTHU OT BUa 3arpsiHeHus. CpaBHeHUE YPPEKTUBHOCTH
Pa3IMYHBIX METOJIOB OUYMCTKH BOJBI B Pa3HBIX YCIOBHUSX (B 1a00paTOpUH, B JIOMAITHUX H MOJIEBBIX
YCIIOBUSIX).

2. JTabopatopHas padora «Onpenenenue pH Bo/IbI U €€ KUCIOTHOCTHY.

Omnpenenenne pH cpeapl ¢ MOMOIIBIO YHUBEPCATHHOTO HHIMKATOPA. VCIonb30BaHe THTPOBAHUS JIJISI
oTpesieNnieHust KucioTHoctu. OmnpenenieHue 001ei KUCIOTHOCTH BOIBI, pacueT CBOOOHOM KHCIOTHOCTH.
Onpenenenune obueit u cBo60HOM menouyHocTd. CocTaBieHNne ypaBHEHUH peakluii, IPOTEKAIOUINX MPH
OTIpE/IeICHNH KHCIOTHOCTH/ EIOYHOCTH TPOO BOABI. Y CTAHOBJICHHE CITIOCOOOB UCTIOH30BaAHMSI
HCCIIEIOBAaHHBIX MPOO BOJBI B )KU3HEIEATEIHHOCTH Y€I0BEKa, Ha OCHOBE MOJYYEHHBIX JaHHBIX O
COCTaBe.

3. JIaboparopnas pabora «OmnpeneneHne KeCTKOCTH BOBI U CIIOCOOBI €€ YCTPAHCHHS.

CriocoObl ycTpaHeHHsI BCEX BUOB JKECTKOCTH B 3aBUCMMOCTH OT COCTaBa coJiel kecTkocTu. Pemenue
AKCIIEPUMEHTAJILHOM 3a/1a4M HA BHISIBJICHHE BPEMEHHON U MOCTOSIHHOM JKeCTKOCTH BoIbl. OlieHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB )KECTKOCTH B JIOMAIIHUX YCIOBHSIX.

Tema 9.1.3.
XUMUYEeCKUH
KOHTPOJIb Ka4eCTBa
MIPOJIYKTOB
MMUTaHHUA

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

KadecTBeHHBIM XUMUUECKHI COCTaB IMPOAYKTOB IMATAHUA. BCH_ICCTBB., Q)anbcyl(bnunpy}omne IMPOAYKTBI
IIUTaHUsA, 1 BCHICCTBA, 3arpA3HATONINC ITPOAYKTBI ITUTAHU. Onpe,ueneHHe 3arpA3HAIOIINX XUMHWYCCKHUX
BCIICCTB B

IIPOAYKTAX NHUTAHHUSA, OIIPEACIICHUC BCIICCTB, HC 3a5BJICHHBIX B COCTABC IMTPOAYKTOB ITUTAHUSL.

OK 01
OK 02
OK 07
IIK...

IIpakTHYecKkne 3aHATHA

Opl"aHI/ILIeCKI/Ie H HCOPraHUYCCKUC BCIICCTBA, BXOAAIIUEC B COCTAB ITPOAYKTOB IMUTAHUA. OnpeneneHI/Ie
coCTaBa 6.]'[}0,[[ Ha COACPIKAHUC MAKPO U MUKPOIJICMCHTOB. I/ISY‘IGHI/IG MPEATIOKCHHBIX IIPCIIOAABATCIIEM
6J'IIO,Z[ Ha IMpeaAMCT XUMHUYCCKOI'0 COCTaBa, ONIPCACIICHUC JIOJIEH OT CYTOqHOﬁ HOPMBI MaKpoO U
MHUKPOIJICMCHTOB B YKa3aHHOM 6J'IIOI[C.

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX 3a/ia4 I10 KYHHHapHOﬁ TCMATUKEC Pa3JINIHBIX THIIOB.




JlabopaTopHble 3aHATUSA

HccnenoBanie XMMUYECKOTO COCTaBa MPOIYKTOB MUTAHUSL.

JlaboparopHas paboTa Ha BEIOOD:

1. JlaboparopHasi pabota «OOHapy)KEHUE HUTPATOB B MPOIYKTAaX MUTAHUS.

HccnenoBanue MaTepualioB  IMOJYKOJUYECTBEHHBIM  METOJOM  OINPEICICHUS  HHUTPATOB ¢
HCIIOJIb30BAHUEM HH(beHHJ'IaMHHa (KOpHeHJ’IOI[I)I OBOHIGI\/JI, JIUCTbs W KOYCPBIXKKA KalyCThbl, IIJIOJbI
(GpyKTOB). AHaNM3 ypOBHS 3arpsi3HEHUS HUTPAaTaMU 0 MHTEHCHBHOCTH OKpAIIMBAaHUS MPOIYKTOB
peaKiuu.

2. JlabopatopHas padora «lccienoBanue MPoyKTOB MUTAHHUS HA HATMYUE YTIICBOIOBY.

HccnenoBanue MOJIOYHBIX TMPOJYKTOB Ha HalWuuMe Kpaxmana. McciemoBaHue MPOJIYKTOB Ha HAIWYHE

TJTFOKO3BI.

Tema 9.1.4. OcHOBHOE coiep:KaHue 1 OK 01
XUMUYECKH Teopernyeckoe 00yuenue 1 OK 02
i aHanmm3 Kiaccugukariys ods 1o BUy ¥ Ha3HAYEHHIO, HCXOS U3 XMMHUYECKOTO cocTaBa. MaenTudukarust mpoost OK 07
npoo MouBbI MIOYBHI 110 €€ XUMHYECKOMY COCTaBY, OIMCAHHUE BO3MOXHOCTEH €€ IPUMEHEHUS. 1IK...

Tpe6OBaHI/I5[ K Ka4Y€CTBY ITOYBEI pa3JIMYHOI0 Ha3HAYCHMHS. Omnucanne 0coOEHHOCTEH HCIOJIH30BaHMS ITIOYB B
3aBUCHMMOCTH OT THIIOB, CIIOCOOBI YIYUIICHUA Ka4€CTBA II0YB B 3aBUCUMOCTH OT Ha3HAYCHH .

OO0J1acTH KCIOJIL30BaHUSA OpraHn4eCKux y,I[O6pCHHI>i B 3aBUCHMOCTH OT Ka4eCTBEHHOIro cocrana. Omnrcanue
OPraHu4YCCKux y,Z[O6peHI/II71 N UX IPUMCHCHUE B 3aBUCUMOCTH OT COCTaBa IOYBEI U €€ PA3HOBUAHOCTH.

IlpakTHyeckue 3aHATHSA

OO6actu HazHayeHUs (IPUMEHEHUS ) TIOUBBI, UICXO U3 KaYeCTBEHHOTO M KOJIMUYECTBEHHOT'O COCTaBA.
AHanu3 HOpMaTUBHOU JOKYMEHTALIUU.

Ponp HeopraHmueckux BEIIECTB B KAUECTBE MUHEPAIBbHBIX YAOOPEHUH, yTydIIUTE e MOYBBL.
CocTaB MUHEpaIbHBIX YIOOpEHUN U UX MPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIHOCTH. B3anuMocCBs3b cocTaBa ynoOpeHUil 1 UX BIMSHUS Ha BEr€TaTUBHBIE CBOMCTBA U
TIJI0IOHOIIIEHHE PACTEHUM.

JlabopaTopHbIe 3aHATHS




HccnenoBanue XMMUYECKOTO COCTaBa MPOO MOYBHI.

JlaboparopHas paboTa Ha BEIOOD:

. JlabopartopHas pabora «OOHapYyKCHHE HEOPTraHUICCKUX MPUMECEH B IpoOax».

[TpuroToBiieHue MPoOkI MOYBHI IS UCCIICTIOBAHUS KHCIOTHOCTH/IIEIOYHOCTH, HEOPTaHUICCKUX
3arpsisHeHui. OOHapyKEeHHE XJIOPpU/I- U CylIb(}aT-uoHOB B TTpoOe nmouBkl. COCTaBlIeHHE YPAaBHEHUH peakIuii
obOHapyxeHus. CpaBHEHHE TTOJTydeHHBIX ITOKa3aTelleld ¢ HOPMATHBHBIMU (CIIPABOYHBIMHE ) 3HAYCHUSMH.

2. JlabopatopHnast pabota «Omnpenenenne pH BoIHON BBITS)KKH IMOYBbI, €€ KHUCIOTHOCTH M IICIOYHOCTHY.
HccnemoBanue BOIHBIX BRITSDKEK 00pa3IlOB TOTOBBIX MOYBEHHBIX CMecel (JIJIs pa3HBIX THUIIOB PACTCHHUIA).
Onpenenenne pH MoYBHI ¢ UCTIOIB30BAaHHEM HHIUKATOPOB. OIIEHKA THUIIOB IMOYB B TPECTABIICHHBIX
oOpasnax (CuIbHOKHUCTIAs, KUcasi, ciraboKucias, HeHTpalbHasl, MeI0YHas).

Tema 9.1.5.
Hccnenosanmne
00BEKTOB
orocdepnl

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

VY4eOHO-Huccne0BaTENbCKUN MTPOEKT B 00JACTH UCCIIeI0OBaHMS 00BEKTOB Onocdepsl. O630p TeM ydueOHO-
HCCIIEIOBATENILCKUX MTPOEKTOB. AJITOPUTM BBITIOJHEHHS MpoekTa. OnpeneneHne mpooieMbl HCCIeIOBAHNS.
MeTtompl MOMCKa, aHaIu3a U 00paboTKK HH(POPMAITUHN O MPOEKTE B PA3IMYHBIX UCTOYHHUKAX.

OK 01
OK 02
OK 04
OK 07
IIK...

IIpakTUYeckue 3aHATHS

O6ocHOBaHUE AKTYaIIbHOCTU BBIOpaHHOM TeMbl. BrisBiieHne MpobiaeMsbl nccienoBaHus. Beioop 00beKTOB U
MeTo10B uccienoBanus. [locranoBka neneit u 3agau uccienopanus. OnpeeneHue NpoayKTa UCCIeA0BaHHUS.
Omnpenenenre 3TarnoB U COCTABIICHHE IJIaHa UCCIIeI0BAHUSI.

3amura npoekra: IlpeacraBneHue pe3ynbTaTOB BBITIOJHEHUS Y4YEOHO-UCCIENOBATENBCKUX TMPOEKTOB
(BBICTYILICHUE C TIPE3EHTAIUEH).

JlaGopaTopHble 3aHATHS

HccnenoBanue MMpCIJIOKCHHOI'O 00BbeKTa Ha KHCJIIOTHOCTB, IICIOYHOCTB, XUMHYECKHM COCTaB (SanHSHI/ITeHI/I,
MakKpo- u MI/IKpOSHeMeHTH). O6p360TI<a PE3YJIbTAaTOB UCCIICAOBAHUA. OI_ICHKa KaueCTBa UCCIICAYEMOI'O
O6T:>6KTa, HUCXO0Jd U3 PE3YyJIbTATOB XUMHUYCCKOI'0 aHAJIN34a.

DK3aMeH

NTOI'O
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3. YcaoBus peaim3alnuu nmporpaMmmasl 06me06pa3OBaTean0ﬁ AUCIUIIINHBI

3. 1 . TpeﬁoBaHl/lﬂ K MUHUMAJBbHOMY MaTepUAJbHO-TEXHUICCKOMY o0ecnevYeHuIo

Jlnist peanu3anuy MporpaMMbl JAUCHHUIUIMHBI JIOJDKHBI OBITH MPEIyCMOTPEHBI CIEIYIOLINe
CIeUUaNbHbIE TOMENICHUS: Y4eOHBI KaOMHET XWMHUU WHIM y4eOHOM XHUMHYECKOU
naboparopum.

Oo6opynoBanue y4eOHOro kaduHera (HarJsiiHble MOCo0Ms): HAOOPHI MIAPOCTEP>KHEBBIX
MOJIeNIed MOJIEKYN, MOJIENIM KPHUCTALIMYECKUX PEIIETOK, KOJUICKIMH IMPOCTBIX M CIIOXHBIX
BEIIECTB W/WIM KOJUICKIIMH TMOJUMEPOB; KOJUIEKIUS TOPHBIX TOPOJ W MHUHEpAIOB, TabIUIa
MenneneeBa, yueOHnble puiabMbl, HPPOBBIE 00pa30BaTEIBHBIE PECYPCHI.

Texnnyeckue cpeacrBa 00y4YeHMsI: KOMITBIOTEp C YCTPOWCTBAMHU BOCIPOU3BENCHHUS
3ByKa, NPUHTEp, MYJIbTUMEIUA-TIPOCKTOP C OKpaHOM, MYJIbTHMEIAHWWHAs JOCKa, YKa3Ka-
IIPE3EHTEP VIS PE3EHTALUH.

OoGopynoBanue JjadopaTopuu M padounx MecT JadOpaTOPMU: MEH3YpPKU, MHIETKU-
KaIeJIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, MPEIMETHbIE ¥ MOKPOBHBIE CTEKJIA, TUIAHIICTHI
IUIS. KamlelnbHBIX peaknui, QuIbTpoBaibHas Oymara, MPOMBIBAJKH, CTEKJISIHHBIE TPOOWPKH,
pe3uHOBBIE TPOOKH, (POoHApUKH, HAOOP PEAKTUBOB, CTEKJISHHBIC NAJIOYKU, MITATUBBI IS
MPOOHPOK; MEPHBIE MIMHAPHI, BOPOHKHU CTCKIITHHBIC, BOPOHKH JIIUTEbHBIC IIAIHHIPUICCKHIE
(50-100 wmut), cTynku ¢ nectukoM, GaphopoBbie YAIKU, THHIETHI, GUIBTPHI OyMaXKHbBIC, BaTa,
Mapisi, YacoOBbI€ CTEKJA, ODJIEKTPOIUTUTKH, JTa0OpaTOpHBIC WITATHBBI, CIIMPTOBBIC TOPEIKH,
CIUYKH, TpUOOp Ul MOJTY4eHHs Ta30B (MM MPOOHpKa C Ta300TBOAHOMN TpyOKOMi), nepxaTenu
TS IPOOUPOK, CKIISTHKH JUIS XpaHEHUsI PEaKTUBOB, Pa3JaTOYHbIC JIOTKH; XUMHUECKUE CTaKaHBI
(50, 100 1 200 mu1); mImaTenu; MUHUETHI; TUTeNIbHBIE UMb, CEKYHAOMEPHI (TaliMepbl), MEPHbBIE
npooupku (Ha 10-20 mu) m mepHbeie konOb1 (25, 50, 100 u 200 mu), BoasHas OaHst (WM
TEPMOCTAT), CTEKJISHHBIC MaJIOYKH; KOHWYECKHe KoyObl it tutpoBanus (50 m 100 wmo);
WHIUKATOpHBIE TOJOCKM sl ompeneneHus pH u  craHmapTHas HMHAMKATOpHAsl IIKaa;
YHUBEpCaIbHBIN HHANKATOP; uneTku Ha 1, 10, 50 mur (uaum go3atopel Ha 1, 5 u 10 mur), OropeTku
JUTsl TATPOBAHUS, MeAUIMHCKUE mpuilbl Ha 100—150 My, mabopaTopHble W/ aHATUTHYECKUE
Bechl, pH-MeTphl, CyImmIbpHBIN mKad, u Ip. JadopaTopHOE 000PYyIO0BaHNE.

3.2. UndopmanuonHoe ofecrnedeHne peasn3auy NporpaMmbl

1. Jlnsa peanusanuu mporpamMmbl GuGIHOTEUHbIH (OHI 06pa30BaTENLHON OpraHU3aluu
JOJIKEH UMETh TIeYaTHbIC W/UIIN 3JIeKTPOHHbIE 00pa3oBaTeIbHble U UHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHBIE JJISl MCIIOJIB30BaHMS B 00pa30BaTEIbHOM IpOLiecce, HE CTapllie MSITH JIET C
MOMEHTA HU3/IaHusl.

2. PeKOMeHI[yeMLIe INCYaTHbIC HU3JaHHA 110 pcalu3alluu O6Hl€06paSOBaTCHLHOﬁ
JAUCHUIIIIMHBI IMIPEACTABJICHBI B MCTOJUYCCKUX PCKOMCHAAIUAX 10 OpTraHUu3allun 06yquI/151.
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4. KOHTPOHL H OI€CHKA PE3YyJIbTATOB 0CBOCHUS 06m606pa3OBaTe.ﬂbH0ﬁ AUCIHUIIINHBI

KoHTpoIb 1 OLIEHKa pe3ynbTaTOB 00Y4EHUs OCYLIECTBISAETCA MIPENOAAaBaTENIEM B IIPOLIECCE
MPOBEACHUS MPAKTHUYECKHX 3aHATUH M J1a0OpaTOpHBIX pPabOT, TECTUPOBAHMS, a TaKXKe
BBITMIOJIHEHUSI  OOyYAalOIMMUCS  WHAWBUIYAJIBHBIX  3aJaHUN, MPOEKTOB, HCCIECJOBAHUM.
Pesynbrarel 0OydeHHMs OINpEAENsAoT, uTO OOydaroliuecs JOJDKHBI 3HATh, I[OHUMAaThb H
JEMOHCTPUPOBATh 110 3aBEPIICHUN U3YUEHUS AUCLUIIINHBL

st popmMupoBaHUs, KOHTPOJISI M OLIEHKU PE3yIbTaTOB OCBOCHHS y4€OHOW TUCIIMILIIHBI
HCIO0JIb3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUATUH, IPEJICTABIISIIONIAs COOON KOMILUIEKC Y4eOHBIX
MEpPONPUATHH, COTJIACOBAHHBIX C pe3ylbTaTaMu OOy4deHHs W CPOPMYTUPOBAHHBIX C Y4ETOM
OI'OC COO (npeametHsie pe3yabTaThl 1o aucuumuinae) 1 I'OC CIIO.

Mopnyas / Pasnen

Ne / Tema PesynbTaT 00yuenus Ouenounsnie Meponpusitust | OK

| |OcHoBHO# Moay/Ib

1 |Pazpen 1. @D opMyJIHPOBaTH Ha30BbIE
OcHOBBI MOHSITUS U 32AKOHBI XUMHHU
CTpOeHMs
BelllecTBa

1.1 {Crpoenue atromoB |CocraBisate xumudeckue |1. Tect «Ctpoenue atomoB OK 01

XUMHYECKHAX (hOpMYITBI COSTMHECHU B XHUMHYECKUX 3JIEMEHTOB H
AIIEMEHTOB U COOTBETCTBUH CO CTETICHBIO |[IPUPOA XUMHICCKON
pupoaa OKHUCJICHUS] XUMHYECKUX CBS3HY.
XUMHUYECKOH 9JIEMEHTOB, UCXOIS U3 2. 3agaun Ha
CBSI3U BaJICHTHOCTH U COCTaBJIEHUE XUMUYECKHUX

AEKTPOOTPHUIIATSIILHOCTH | (POPMYJI IBYXaTOMHBIX
coeHEHUH (OKCHIOB,
CyIb(GUIOB, THAPUIOB U

T.IL.).

1.2 |Ilepuomnueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoanusie (OK 01
3aKOH U TaOJIMIIa |XHMHUYECKHE DJIEMEHTEI B TEOpPETUYECKHUE 3aJ]aHus Ha OK 02
JI.. MenpeneeBa |COOTBETCTBHH C UX XapaKTEPU3ANI0 XUMHYECKIX

IIOJIO)KEHUEM B 3JIEMEHTOB: «MeTamindeckue /

MePUOINYECKON cucTemMe HEMETAJNIMYSCKHUE CBOMCTBA,
XHUMHYECKHUX 3JIEMEHTOB 3JIEKTPOOTPULIATEIIBHOCTD U
.. MenpaeneeBa CPOJCTBO K JIEKTPOHY
XHUMHYECKHUX 3JICMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MI0JIOKEHUEM B IIEPUOAUYECKOU
CUCTEME XMMHUUYECKUX

anemenToB .. MenaeneeBa.
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Monyas / Pasnen

Ne / Tema Pe3yabTaTr 00yueHus OueHovHbIe MePONIPUATHS OK
2 |Pa3znen 2. CocraBasats ypaBHeHus1 u | KonTposabHas padora
XuMHYEeCKHE CXEMBbI XUMHYECKUX «CTpOCHI/Ie BellecTBa U
peakuun peakumii XHMHYECKHE peaKuumn»
2.1 |Tunst CocraBiaTh peakuuu 1. 3amaun Ha cocTaBiieHUE OK 01
XUMHUYECKUX COCIMHCHUS, PA3JIOKEHUS, |yPAaBHEHHUM peaKIIuii:
peakiuit oOmeHa, 3aMelIeHus, — COCMHEHUS, 3aMEIICHUS,

OKHUCITUTEIHHO-
BOCCTAHOBUTEIIbHBIC
pEaKIuy U peakuu
KOMILJIEKCOOOpa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITJIEKCOB
AIIOMHUHUS U IMHKA) C
y4acTHEeM HEOPraHUYeCKUX
BEIIECTB

pasnoxkeHus, oOMeHa U peaxkiuil
C y4acTHUeM KOMIUIEKCHBIX
coelMHEeHuH (Ha mpuMepe
TUPOKCOKOMIUIEKCOB
ATIOMUHMUS ¥ IIMHKA);

— OKHUCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN C
MCIIOJIh30BaHNEM METOa
AJIEKTPOHHOTO OajnaHca;

— C y4acTHeM KOMIUIEKCHBIX
coelMHeHuN (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB ITUHKA U
AITIOMUHHUS).

2. 3ajauu Ha pacyet
KOJIMYECTBEHHBIX
XapaKTEePUCTHUK MPOAYKTa
peaKIuy COeTMHEHHSI; MacCOBOM
WM 00bEMHOM JI0JIM BbIXO/1a
MPOJYKTA PEaKIMi COCTUHEHUS
OT TEOPETUUYECKH BO3MOKHOTIO;
00BEMHBIX OTHOILIEHUH Ira30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BELIECTB U MPOJYKTOB PEaKIUU;
Macchl (00beM, KOJTMYECTBO
BEIIECTBA) MIPOYKTa PEaKIH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BU/JIE PACTBOPA C OIPEICTICHHON
MAacCOBOU J0JIei paCTBOPEHHOTO
BEIIECTBA.
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MEPONIPUSTHS

OK

2.2

DNEKTPOIUTHYECK
ast JUcconuans u
HOHHBIN 00MEH

CocraBisTh ypaBHEHUS
XUMUYECKUX PEaKIHH
MOHHOTO OOMEHa C
y4acTHEM HEOPraHUYeCKuX
BEIIIECTB

1. 3ajanus Ha cocTaBlieHHE
MOJIEKYJISIPHBIX U MOHHBIX
pEaKuuii C y4acTUEM OKCHJIOB,
KHCIIOT, OCHOBAHUM U COJICH,
WOHHBIX PEaKLUUN TUAPOIIN3a
COJIEH, YCTAHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IBI.
2. JTabopartopHas pabota

«Peakuuu rusiponmnszay.

OK 01

Paznen 3.
Crpoenne u
CBOMCTBA
HEOPraHUYeCKHUX
BellleCcTB

HccaenoBarb cTpoeHue u
CBONCTBA
HEOpraHu4ecKUX BellecTB

KonTposbHnas paGora

«CBoOlCTBa HEOPrAaHMYECKHUX
BellecTB)

3.1

Knaccudukanmus,
HOMEHKJIaTypa u
CTpOEHUE
Heopl"aHI/I'-IeCKI/IX
BEIIECTB

Knaccudummposats
HEOpraHNYECKUe BEIIeCTBa
B COOTBETCTBHUH C UX
CTPOEHHEM

1. Tect «Homenknarypa u
HA3BaHHWE HEOPTaHHMUCCKUX
BEIIECTB UCXOJIS U3 UX
XHUMHYECKOH (OPMYJIIBI HITH
COCTaBJICHUE XUMHYECKOMN
(bopMyIbl UCXOIS U3 HAa3BaHUS
BEIIIECTBA MO MEXKIYHAPOIHON
WJIM TPUBHATBHOMN
HOMEHKJIAType».

2. 3ajaun Ha pacyeT MacCOBOM
J10JTH (MacChl) XHMHYECKOTO
aeMeHTa (COCTMHECHHUSI) B
MoJIeKyJie (CMecH).

3. [IpakTryeckue 3aaHus 1o
KJIacCU(pHUKAIUU, HOMEHKIIAType
U XUMUYecKuM dopMmyaam
HEOPraHMYECKUX BEILECTB
pa3IMYHbIX KJIACCOB.

4. IlpakTHyeckue 3a1aHus Ha
ompe/esieHne XUMUYECKOI
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BUIa XMMHUECKOI
CBSI3M U TUIA KPUCTAJUTMYECKOM
PEIIeTKH.

OK 01

3.2

dusnko-
XUMHUYECKHE
CBOIiCcTBa
HEOPraHUYECKUX

YcraHaBauBaTh
3aBUCHUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHUYECKUX BELIECTB

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB OKCH/IOB,
KHCJIOT, OCHOBaHMIA,
aM(pOTEPHBIX TUIPOKCHUJIOB U

OK 01
OK 02
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OueHo4YHBIC MEPONIPUSTHS OK
BEILIECTB OT CTPOCHUSI aTOMOB U CoJICi».

MOJICKYII, a TAKKE TUIIA 2. 3aaHus Ha COCTABJICHUE

KpHCTaHHI/I‘{CCKOﬁ PEHICTKH ypaBHeHI/II;'I XUMUUYECCKUX
peaKuuii C y4acTUEM IPOCTHIX U
CJIOKHBIX HEOPTaHHUYECKUX
BEIIIECTB: OKCUIOB METAJIJIOB,
HEMETAJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHUH 1
aM(OTEepHBIX THAPOKCHUJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOINX UX CBOWCTBA
U CHIOCOOBI TIOJTyYEHHUS.
3. IIpakTHKO-OpUCHTHPOBAHHBIE
TEOPETHUYECKHUE 3a/IaHUS Ha
CBOMWCTBA M MOJTYYCHHUE
HEOPraHUYECKHUX BEIECTB.
4. JlTaboparopnas padota
«CBoiicTBa METAJJIOB U
HEMETAJIJIOBY.

3.3 |[Ipou3BoacTBO O6ocHoBwIBaTh 3HaueHue u |[Ipaktuko-opueHtupoBannpie |OK 01
HEOPraHUYECKUX |[IPUMEHEHHE 3aJjaHus TI0 COCTABIICHUIO OK 02
BEIIECTB. HEOPraHMYECKUX BEIIECTB B |XMMHUECKUX PEaKLIUii ¢
3HayeHue u OBITOBOM U y4acCTHEM HEOPTraHUYECKHUX
MIPUMEHEHHE B IIPOU3BOJICTBEHHON BELIECTB, UCIIOJIb3YEMBIX ISl UX
OBITY ¥ Ha JEeSITeIbHOCTH YeJIOBEKa UX |HAEHTU(DUKALNUU U
MIPOU3BOJICTBE (U3UKO-XUMHYECKUMHU MIPOMBIIIJICHHBIX CIIOCOOOB

CBOMCTBaMU MOJIy4EHUSI.

4 |Pa3nen 4. HUccaenoBatrs crpoenune u | KonrpoJsbHas padora
Crtpoenue n CBOICTBA OPraHUYeCKUX |«CTpoeHHne U CBOiicTBA
CBOiicTBA BellecTB OpPraHUYeCKUX BellecTB)
OPraHMYecKux
BeIIeCTB

4.1 (Knmaccudukanus, |Knaccudunmposars 1. 3aganusa Ha cOCTaBIEHUE OK 01
CTpOEHUE U OpraHHYEeCcKHe BEUIECTBA B |HA3BAaHUI OPraHUYEeCKHX
HOMEHKJIaTypa COOTBETCTBUU C UX COEAMHEHUH N0 TPUBUAIILHOM
OpraHUYEeCKUX CTPOECHHEM WU MEXIYHapOIHOM
BEILIECTB CHUCTEMAaTUYECKOU

HOMEHKJIaType.

2. 38.I[8.HI/I$I Ha COCTAaBJICHUC
IMMOJIHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (popmyIt
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MEPONIPUSTHS

OK

OpraHUYECKUX BEILECTB
OT/IEJIbHBIX KJIACCOB.

3. 3ajauu Ha onpezeneHue
npocTenmien GopmMyIbl
OPraHNYeCKON MOJIEKYJIBI,
UCXOJIS U3 DIIEMEHTHOIO COCTaBa

(B %).

4.2

CBolicTBa
OpPraHUYECKUX
COEIMHEHUI

YcranaBiauBaTh
3aBUCUMOCTb (PU3UKO-
XUMHYECKUX CBOMCTB
OPraHNYEeCKHX BEIIECTB OT
CTPOEHUS MOJIEKYJT

1. 3ajanus Ha cocTaBlICHHE
ypaBHEHUN XUMUYECKUX
peakuuil ¢ yqacTuem
OpraHUYeCKHUX BEIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOCHHSL.

2. 3a1a"us Ha COCTaBIIEHUE
YpaBHEHUN XUMUYECKUX
peaknnii, WITIOCTPUPYIOLIUX
XUMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHMS
JTAHHBIX PeaKHil U
T€HETHYECKOMW CBSI3U
OPraHNYeCKHUX BELIECTB Pa3HbIX
KJIACCOB.

3. PacuerHsie 3agaun 110
YpaBHEHUSIM PEAKIIUN C
Y4aCTHEM OpPraHUYECKUX
BEILIECTB.

4. JlTaboparopnas padota

«HonyquI/Ie OTUJICHA U
HN3YUCHHUEC €TO0 CBOMCTBY.

OK 01
OK 02

4.3

Opranuueckue
BEIIIECTBA B
JKU3HEACATEIBHOC
TH YeJIOBEKA.
IIpousBoacTBO U
MPUMEHEHHUE
OPraHu4eCKUX
BEILIECTB B
MIPOMBILIJIEHHOCTH

OO00CHOBBIBATh 3HAYEHHE U
MPUMEHEHHUE OPTaHUYECKUX
BEIIECTB B OBITOBOM U
MIPOU3BOCTBEHHOMN
IeITEIbHOCTH YeJIoBeKa UX
(U3UKO-XUMUICCKUMHU
CBOMCTBaMH

[TpakTHKO-OPUEHTUPOBAHHBIE
3a/1aHus 110 COCTABIIEHHUIO
XUMHYECKHUX PEaKIHUi ¢
y4aCTHEM OPTaHUYECKHUX
BEIIECTB, UCIIOJIE3YEMBIX JIJISI HX
uaeHTU(GUKaAIK B OBITY U
IIPOMBIIIJICHHOCTH.

OK 01
OK 02
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OueHo4YHBIC MEPONIPUSTHS OK
5 |Pa3zpen S. HccnenoBats paBHoBecue |KonrpoabHasi pabora
KuHeTnueckue u (1 CKROPOCTH XUMHYECKHUX «CKOpOCTL XUMHUYECKON
TepMOIMHAMHUYEC | peaK il peaKkuuu U XuMU4ecKoe
Kue paBHOBecHE)
3aKOHOMEPHOCTH
NPOTEeKAHUA
XUMHYECKHX
peakuuii

5.1 |Kunernueckue UccnenoBats BusiHUE 1. JJaboparopnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHIIEHTpAIUU BBIOOD: OK 02
MPOTEKAHUS pearupymomux BemecTB 1 (— «Onpezernenne 3aBUCHMOCTH
XUMHYECKHAX TEMIIEpaTyphl HA CKOPOCTh |CKOPOCTH PEAKIINH OT
peakiuit XUMUYECKUX PEaAKIUi KOHIICHTPAIIMU Pearupyrommx

BELIECTBY;

— «Onpenenenne 3aBUCUMOCTH
CKOPOCTH PEaKIH OT
TEeMITEPaTYPhI».

2. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3a/IaHUS Ha
aHaiau3 (paxTopoB, BIUSIOIINX
Ha U3MEHEHHUE CKOPOCTHU
XUMHUYECKON PEaKLIHH.

5.2 |Tepmonunamuuec |MccnenoBarh BIusTHIE 1. 3amaum Ha pacuersl TemoBbx |OK 01
KHe U3MEHEHHUS KOHIEHTpaluu |3(h(HEeKTOB XUMUYECKUX peakluii |OK (02
3aKOHOMEPHOCTH |BEILECTB, PEAKLUU CPEIbl U | ONPEIEICHUE TUIA peaKluu
MPOTEKAHUS TEMIIEpaTyphl Ha cMelleHHe (10 TeroBoMY 3G (eKTy: IK30-
XUMHYECKUX XMUMHUYECKOTO PAaBHOBECHUS |H SHIOTEPMHUECKHUE).
peaxuii. 2. [IpakTHUKO-OpHUEHTUPOBAHHBIE
PaBHoBecue 3aJaHus Ha IPUMEHEHHE
XUMHYECKUX npunuumna Jle llarense mis
peakuuit HAXO0/ICHUs HaINlPaBJICHUS

CMEIIICHHS PAaBHOBECHS
XUMHYECKON PEaKIMK U aHAJIN3
(bakTOpOB, BIMUSIOMIMNX HA
CMEIIEHUE XUMHYECKOTO
paBHOBECHSI.
3. JJaboparopnas pabota
«M3yueHne BIUSIHUS Pa3TUYHbIX
(bakTOpOB Ha CMEIIeHUE
XUMHUYECKOTO PABHOBECHSI.

6 |Pa3gen 6. HccnenoBars nucnepcunie | Konrponbnas padora mo teme

AucnepcHble CHCTEMBI «JlucnepcHbie CHCTEMbI»
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Monyas / Pasnen

Ne / Tema Pe3yabTaTr 00yueHus OueHovHbIe MePONIPUATHS OK
CHUCTEMBI
6.1 |IucniepcHbie Paznuuarh uCTUHHBIE 1. 3ajaum HA TPUTOTOBJICHUE OK 01
CUCTEMBI U PacTBOPHI, KOJUIOUTHBIE pacTBOpPOB. OK 02
(bakTophI UX pacTBOpPHI U 2. [IpakTHKO-OpPHEHTUPOBAHHBIC
YCTOWYMBOCTH rpyOOMCIIEPCHBIC CUCTEMBI |pacYeTHEIC 3aJaHUS Ha
Ha OCHOBE XUMHUYECKOTO JIUCTICPCHBIC CUCTEMBI,
IKCTIIEPUMEHTA UCIIOJIb3YeMbIe B OBITOBOM U
MPOU3BOJACTBEHHOMN
NeSITeTbHOCTH YEJIOBEKA.
6.2 |HUccnemoBanue HccnenoBath Gpusmko- JlabopatopHnast pabota (Ha OK 01
CBOICTB XUMHYECKHE CBOMCTBA BBIOOD):
JUCTICPCHBIX Pa3TUYHBIX BHJIOB — IIpuroToBieHHe pacTBOPOB;
CUCTEM JAUCIICPCHBIX CUCTCM — HccnenoBanue nucnepcHbIX
CHCTEM.
7 |Pa3pen 7. HccaenoBarhb cBolicTBa
KavecTBeHHbIEe |OpraHu4ecKuX M
peakuuu HeOpraHu4ecKUX BellecTB
o0Hapy:KeHus! € UCNOJIb30BaHHEM
OPraHU4YecKNX U |KayeCTBEHHBIX peaKIuii
HEOpPraHu4ecKux
BelleCTB
7.1 |OGHapyxeHue HccnenoBarh 1. JJaboparopnas pabora (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHbIC PEaKII1 BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAIUTHYECKHUE PEaKI[UU
AHUOHOB katnoHoB |1-VI rpymm;
— AHanmuTHYecKre peakiuuu
AQHUOHOB.
2. [IpakTuyeckue 3a1aHus Ha
COCTaBIICHUE YPaBHEHUI
peaxiuii OOHapYKEHUS
katuoHoB |-V rpynmn u
AQHUOHOB, B T.4. B MOJICKYJSIPHOU
Y MOHHOM (opMax.
7.2 |O6HapyxeHue Hccnenosate 1. JTaboparopHas paboTa (Ha OK 01
OpPraHUYECKUX Ka4yeCTBEHHbBIE PEAKIINU BBIOOD):
BEIIECTB OpraHUYeCcKUX coeruHeHni |— KadecTBeHHbIE peakiuu Ha
OTJICTBHBIX OT/IETHHBIX KJIACCOB OT/IeTIbHBIE KIacChl
KJIACCOB C OpraHNYeCKUX BEIIECTB;
HCIOJIb30BaHUEM — KavectBennslii aHams3
KaueCTBEHHBIX OpPTaHUYECKUX COSAMHEHUN TIO
peaxiuit (YHKIIMOHATBHBIM TPYIIIIaM.
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OuneHo4yHbIe MepONIPUATHS OK
2. IlpakTyeckue 3ailaHus Ha
COCTaBJICHUE KaYECTBEHHBIX
peakuuii oOHapyKEeHUs
OPraHUYECKUX COCTUHECHU .
Il |IIpuxaaaHoii Moayab
8 |[Pa3gen 8. OuenuBath nocjeacTBusi |(3amura Keiica (¢ yueTom
Xumusi B ObITY U |OBITOBOI U Oyayuieil npogeccuoHaIbHON
NMPOM3BOJACTBEHH |NPOU3BOJACTBEHHOM JAesiITeJIbHOCTH)
0ii 1eITeJILHOCTH |1eSITeJIbHOCTH YeJIOBEKA C
YyeJIOBEKAa MO3UIUI IKOJIOTHYeCKOM
Oe3omacHocTH
Xumus B ObiTy 1 |OnienuBath nocneAactBus | Ketic (¢ yuetom Oymymiei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npoeCcCUOHATBHOU OK 02
U IeATeIbHOCTH  |[POU3BOJICTBEHHON JIESTETHHOCTH) OK 04
YeJIoBeKa JeSITeTLHOCTH YelioBeKa ¢ | Bo3MokHBIE TEMBI KEHCOB: OK 07
MO3UIIMH DKOJOTHYECKOM 1. Iloreruienue KIuMara u
0€30macHOCTH BBICBOOOJK/IEHUE Ta30BBIX
THUIPATOB CO JHA OKEaHa.
2. bynymue Matepuansl Juis
aBHMa-, MaIIMHO- U
MPUOOPOCTPOCHUSI.
3. HoBble Matepuanbl 1ist
COJTHEUHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
PacCTUTENbHBIX IPENapaToOB.
9.1 (Pa3nmen 9.1. HuTepnperupoBaTh 3amuTa y4yeoHo-
HccaenoBanue 1 | XMMHYECKHE NIPOLECCHI M |MCCJIEI0BATEIBCKOI0 MPOEKTA
XUMHYECKHU I siBJIeHUus B Ouocdepe (¢ yueTroM Oyayuueit
aHaJu3 00bEeKTOB npodeccuoHAIbLHOM
ouocdepbl JAesITeJIbHOCTH)
9.1.1{OcHoBBI Boinmonnsate nonueiii nukn |1, JlabopatopHas pabora OK 01
HaﬁopaTopHoﬁ OKCIICPUMCHTAJIBHOT'O «OCHOBBI Ha60paT0pH0ﬁ
IIPpaKTUKU B HCCJIICOOBAHUA C [IPaAKTUKNY.
HpO(l)eCCI/IOHaHBH CO6HIO)I€HI/ICM IIpaBUJI 2. Tumnosbie pacyersl 1o

BIX JJAOOPATOPUSX

6e3011acHOr0 OOpaIIeHus C
BEIIECTBAMU U
1a00paTOPHBIM
o0opy0BaHuEM

TEMaTHUKE IKCTICPUMEHTA.
3. 3aauun Ha BBIYMCIICHUE
CpeIHer0 3HAYCHUS
OKCIIEPUMEHTAIBHBIX JTaHHBIX,
TIOTPEITHOCTH.

4. TlpeacraBieHue pe3ybTaTOB
OKCIIEPUMEHTA B Pa3IMYHON
dopme (Tabnuia, rpaduk,
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OueHo4YHBIC MEPONIPUSTHS OK
OTYET, OKJIa/l, IPE3CHTALINS ).

9.1.2| Xumuueckuit Uccnenosats xumuueckuii |1. Tect «CBoOMCTBA U cOCTaB OK 01

aHaJ3 mMPo0O BOJIBI [COCTAB MPOO BOJIBI BOJBI. OK 02

2. 3amanne «XUMHUYECKUN OK 07

COCTaB BOJIbI, TUT BOJBI U
CIOCOOBI €€ MPUMEHEHU (C
WCIIO0JIb30BAHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKUE 3aJIaHUS Ha
COCTaB BOJBI U CIIOCOOBI
BBIPKEHUS KOHIICHTPAIMA 1
nepecyeT KOHIEHTpalui (¢
WCIIO0JIb30BAHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JlTaboparopHas paboTa Ha
BBIOOD:

— OuncTka BOIBI OT
3arps3HEHU;

— Onpenenenne pH BoabI 1

€€ KUCJIOTHOCTH;

— OmnpeneneHne KeCTKOCTH
BOJIbI U CITOCOOBI €€
yCTpaHEeHHsI.
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OuneHo4yHbIe MepONIPUATHS OK
9.1.3| Xumuueckuii Uccnenosats xumuueckuit |1. Tect «Opranuueckue u OK 01

KOHTPOJIb COCTaB IIPOJIYKTOB IMUTAaHUS |HEOPraHUYECKHUE BEIECTBA, OK 02
KayecTBa BXOJUIIKE B COCTAB MPOAYKTOB |OK ()7
MIPOIYKTOB UTAHUSD).
MTATAHUS 2. IIpakTHKO-OpUEHTHPOBAHHbBIE

3a/1aHMs TI0 KYJIMHAPHOU

TEMAaTHKe.

3. JlaboparopHas pabora (Ha

BBIOOD):

— OOHapyXeHue HUTPaToB B

NPOAYKTaX MUTAHUS;

— MccnenoBanue npoyKToB

NUTAHUS Ha HATMYHE YTIIEBOIOB

(MyKa, TBOPOT, MOJIOKO, HOTYpPT)

Ha HaJINYUe YIIeBOJ0B

(kpaxmaJl, TJII0OKO3a, caxapo3a).

9.1.4| Xumuueckuit Uccnenosats xumuueckuii |1. Tect mo teme «Xumuueckun [OK 01

aHanu3 1mpoo COCTaB IPOO TOUBHI COCTaB HEOPTAaHUYECKUX U OK 02
TTOYBBI OPraHUYeCKHUX yI00pECHHIN. OK 07

2. 3amanue «B3auMoCBA3b
COCTaBa MOYBbI, TUII IOYBHI U €€
Ha3HAYCHUSI.

3. JJaboparopnas padoTa (Ha
BBIOOD):

— OGHapyxeHue
HEOpPraHWYEeCKUX NpuMecen B
po0ax MoYBHI;

— Onpenenenne pH BogHOM
BBITSKKU TIOYBBI, €€
KHUCJIOTHOCTH U HIEIOYHOCTH.
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MEPONIPUSTHS

OK

9.15

WUccnenosanne
00BEKTOB
o6uocdepsr

HccnenoBath XMMUYECKUI
cocraB 00bEKTOB Onochepbl
Ha [IpUMEPE MPOLYKTOB
IIUTaHUuA, BOAbI U II0OYBHI

Y4eOHOo-1CcClIe[0BATCIbLCKUN
IPOEKT B 00J1acTh
HCCIea0BaHus 00BEKTOB
ouocdepsl.

Bo03MOXHBIE TEMBI TPOCKTOB:

1. UccnemoBanme cocraBa
MHHEPAIBHON BOJBI U
PEKOMEH/IALNH TI0 €€
HCIIOJIL30BAHUIO.

2. UccnenoBanue
pa3pyLIarnIero AeMCTBUS
IIPUPOIHOM BOJBI HA
CTPOUTEINIbHBIE MaTEPHAIIBI.

3. CocraBneHne mpoeKTa
[IBETHUKA/0TOpO/1a/caia B
3aBHCHMOCTH OT COCTaBa
MPOAHATM3UPOBAHHBIX TIOYB.
4. CocraBieHue
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEIEINI0) B 3aBHCUMOCTH
OT COJICPKAHHSI XUMUIECCKHIX
MaKpO ¥ MUKPOAJIEMEHTOB B
MPOJIYKTax MUTAHUS.

5. UccnenoBanue KkauecTBa
IIATHEBOM BOEL.

6. Uccnenoanue mpoO
BOJIONTPOBOJHOM BOJbI HA
MpeaAMET yCTpaHEHUS
JKECTKOCTH.

7. YcTpaHeHHUe )KECTKOCTH BOJIbI
B CEIIbCKOXO3SIMCTBEHHOM
JIeITEILHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pazngen 9.2.
HUccaenoBanue u
XUMHUYECKHI
aHAJN3 00HLEKTOB
TexHoc(pepsbl

HNuTepnpernpoBarb
XHMHUYecKHe Mpouecchl U
siBJICHHSI B TexHOC(pepe

Y4eOHO-uCC/Ie10BATEIbCKU I
MPOEKT (¢ yueTom Oyayuiei
npogeccnoHaNbHOI
JAeSITeIbHOCTH)
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenust OueHo4YHBIC MEPONIPUSTHS OK
9.2.1|OcHoBbl Boimonusate nonusiit uki | 1. Jlaboparopuas padota OK 01
HaGOpaTOpHOﬁ SKCIICPUMCHTAJILHOT'O «OCHOBBI Ha60paT0pH0ﬁ
IIPAaKTUKH B HUCCJICOJOBAHUA C [IPAKTUKHAY.
HpO(beCCI/IOHaHI)H CO6HIOI[CHH€M IIpaBuUJI 2. THUTIOBBIE pacdeTsl 1o
bIX 1a00paTOpusX |6€30MacHOro OOPAIEHNUS C | TeMaTHKE SKCIIEPUMEHTA.
BCIIECTBAMU U 3. 3aaun Ha BBIYMCIIEHUE
11a00PaTOPHBIM CpEIHEro 3HAYCHUS
0bopynoBaHueM AKCIEPUMEHTAIBHBIX JTAHHBIX,
MOTPEITHOCTH.
4. TlpencraBieHue pe3yibTaToB
DKCIIEPUMEHTA B Pa3JINYHOMN
dbopwme (Tabnuia, rpaduk,
OTYET, TOKJIaJl, MPE3CHTALIHS).
9.2.2| XuMuueckuii UccnenoBats xumudeckui |1. 3agaun Ha onpeneneHue OK 01
aHanu3 1mpoo COCTaB MPOO TEXHUYECKOW |METaIOB, HEOPTaHUYECKHUX OK 02
TEXHUYECKOM BO/IBI AHWOHOB M OPraHUYECKUX OK 07
BO/IBI BEIIIECTB B TEXHUYECKOU BOJIE

pa3HOTO Ha3HAYCHUSI.
2. [IpakTHUKO-OpUEHTUPOBAHHBIE
TEOpeTUYeCcKHe 3aJaHus Ha
COCTaB BOJbI U CIIOCOOBI
BBIPAYKEHUS KOHIICHTpAIUi 1
nepecyeT KOHIICHTpaIuii (¢
HCII0JIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. 3aganne «XUMHUYECKUNA
COCTaB TEXHUYECKOI BOJIbI, TUII
BOJIbI U CTIOCOOBI €€
pUMEHEHUs (C
HCI0JIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4, JTaboparopnas paboTa (Ha
BBIOOD):

— Omnpenenenue XJI0pUIOB
METOJIOM TUTPOBAHUS B
TEXHUYECKOU BOJIE;

— Onpenenenue KecTKOCTH
TEXHUYECKOH BOJIBI METOJIOM
TUTPOBAHUSL.
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Monyas / Pasnen

Ne / Tema Pe3yabTaTt 00y4yeHus OueHovHbIe MePONIPUATHS OK
9.2.3| Xumunueckuit Wccnenosats conepxanue |1. Tect no teme «Xumuueckuii |OK 01
KOHTPOJIb YIIICKUCIIOTO Ta3a B BO3AYyXE|cocTaB aTMocepHOro Bo3ayxa |QK (02
KauecTBa BO3AyXa U BO3/yxa pabodeii 30HbBI. OK 07
2. [IpakTHKO-OpPHEHTUPOBAHHBIC
3a7aHus Ha XMMUYECKUI aHaIIn3
COCTaBa BO3JIyXa.
3. Jlaboparopuas paboTa
«OmnpeneneHue coaepKaHus
YIJICKUCIIOTO Ta3a B BO3IyXe
MTOMETIEHUS IKCTIPEecc-
METOIOM.
9.2.4| Xumunueckuit HccnenoBats mpoObI 1. ITpaktuko-opuentupoBanusie |OK 01
aHaJM3 mpoo MaTEepHUaIOB CTPOUTEIBHO- |3a/aHUS 10 XUMUIECCKOMY OK 02
MaTepHaJIoB pecTaBpaMOHHOM aHAJIM3y TPOO MaTepHaIOB OK 07
CTPOUTEITBHO- NESATEILHOCTH U TU3aiiHa | CTPOMTEIHLHO-PECTaBPAIMOHHON
pecTaBpaMOHHOM JIEATEIBHOCTH U JU3aiiHa.
JESITEIILHOCTH | 2. JTaboparopHas pabora (Ha
U3aifiHa BBIOOD):
— M3roToBnenune Kpacok
(mo160p MUTMEHTORB U
CBSI3BIBAIOIIIHNX BEIIECTB);
— UccnenoBanue CBOUCTB
BSDKYIIIMX BEIIECTB HAa MPUMEpe
THIICA.
9.2.5|UccnenoBanue Hccnenosare xumuuyeckuil | YdeOHO-HUCCIEN0BATENECKIUNA OK 01
00BCKTOB cocTaB 0OBEKTOB MIPOEKT B 00J1aCTH OK 02
TEeXHOC(EPbI TeXHOC(EpHI HA IPUMEPE  |KUCCIIe0BaHUs OOBEKTOB OK 04
TEXHHUYECKOMH BOIBI U TEXHOCHEPHI. OK 07

MaTepUajIoB CTPOUTEIHHO-
pecTaBpalluOHHON
JEeSITeIbHOCTH U TU3aiiHa

Bo3MoKHBIE TEMBI IIPOCKTOB!

1. KoHTpoJib KauecTBa
TEXHUYECKOH BOJBI Pa3HbIX
BHUIOB B COOTBETCTBUU C
Mmetoaukamu o I'OCT.

2. Co3gaHue A1eKOpaTUBHOM
HITYKaTypKH.

3. [IMrMeHTHI B U3AEIUIX U3
CTEKJIA.

4. UccnegoBanue
pa3pyLIAOLIETO IEUCTBUS BOIbI
Ha CTPOUTEIIbHBIE MaTEPHUAIIbI.
5. OneHka coCTOSIHUS BO3AyXa
pabodeii 30HbI CTIeIMATICTa
(TexHomora, CTPOUTENS U T.1I., C
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OuneHo4YHbIC MePONIPUSTHS

OK

y4eTOM 00JIacTH
npodeCcCuOHAIBHOU
JESITEJIBHOCTH) B COOTBETCTBHH
C HOpPMAaTUBHBIMHA
JOKYMEHTaMH.
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