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CpeIHero oo0IIero

00pa3oBaHusl, IPUMEPHON paboueit mporpaMMbl 001Ie00pa30BaATENbHON TUCITUTITMHBI « XUMHUS»,
pacemotpennoit ®I'bOY IO UPIIO (IIpotokon Nel3 ot 29.09.2022 r.), yrBep»KAeHHON Ha
3acenanun CoBeTa 1O OIIGHKE COJACPKaHUS M KayecTBa NMPUMEPHBIX pPAa0OYHMX MpOrpamm
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obpazoBanust (IIporoxon Ne 14 ot «30» Hos0ps 2022 T.) U COrNIaCHO Y4YeOHBIM IUIaHAM
HNHctutyTa cpenHero mnpodeccHoHanbHOro 00pa3oBaHus (elepaabHOro ToCYAapCTBEHHOTO
ABTOHOMHOT'0 00pa30BaTENIbHOTO YyUpekJeHusl Bbicuiero oopazoBanusi «CaHkT-IlerepOyprekuii

MOJIUTEXHUYECKHIM YHUBCPCUTET HeTpa Bemukoroy.

Pazpabotunk: MensbiukoB U. I'., npenogasarens UCIIO.
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1. HACIIOPT PABOYEM ITPOT'PAMMBI JUCHUITJIUHBI
«XUMHUA»

1.1. O6aacTh NpUMEHEHHs IPOTPAMMBI.

PabGouass mnporpamMmma JUCHUIUIMHBI «XHMHS» SBISIETCS  OO0SI3aTEIIBHONW  YaCThIO
OporpaMMbl  MOATOTOBKM  CHEIHATUCTOB  CPEJHEro  3B€HA IO  CIEUUAIbHOCTH
09.02.09 Beb-pa3paboTka u peanusyercs Ha 1 Kypce.

1.2. MecTo IUCHUILIMHBI B CTPYKTYpe OCHOBHOH mnpodeccnoHaibHOIi o0pa3oBaTebHOM
NMpPoOrpaMmabi.

Xumus sBisiercs 0a30BOM JIHUCHUIUIMHON 0011e00pa3oBaTeNbHON IMOATOTOBKH 1O
CHEeNHaTbHOCTH Ha 6a3e OCHOBHOTO 00mIero oOpa3oBaHus 1 HampasieHa Ha popmupoBanue OK-
1, OK-2, OK-4, OK-7.

1.3. lesn 1 3a1a4M JMCUMILIMHBI — TPEOOBAHMS K pPe3yJbTaTaM O0CBOEHMS IUCHUIIIHHBI.

Heab: dopmupoBaHHE y CTYIEHTOB NPEACTABICHUS O XHUMHYECKOH COCTaBISIOLIECH
CCTGCTBGHHO-H&Y‘IHOI;'I KapTUHbBl MHpPA KaK OCHOBBI IIPUHATHUA peHICHI/Iﬁ B JXU3HCHHBIX H
MMPONU3BOACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOT'O ITOBCACHUS B HpI/IpOI[HOﬁ cpeac.

3agauu:

1) chopmupoBaTh NOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX TPOLIECCOB U
SBJICHUI B OKpYKAalOWIEH cpene, IEIOCTHOM HAaydyHOH KapTUHBI MHpA, B3aUMOCBS3H U
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHUS COCTaBIISITH (POPMYIIbI HEOPraHHMYECCKUX W OPraHUYECKUX BEIIECTB,
YpaBHEHUS] XMMHYECKHX pEaKIUil, OOBACHATH HMX CMBICI, WHTEPIPETUPOBATH PE3YJIbTaThI
XHUMHYECKUX IKCIIEPUMEHTOB;

3) chopmMupoBaTh HABBIKH MPOBEACHHUS MPOCTEHINNX XUMHUYECKUX 3KCIIEPUMEHTAIbHBIX
UCCIICIOBAaHUI C COOJIOZCHHWEM TMpaBWJl 0Oe30macHOro oOpamieHust ¢ BEIIeCTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMCHHS HCIOJIb30BaTh HHPOPMAIIMIO XUMHUSCKOTO XapakTepa U3 Pa3IndHbIX
UCTOYHUKOB,;

5) chopmupoBaTh yMEHHs IPOTHO3HPOBATh TOCICACTBUS CBOCH [ESITENBHOCTH H
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) cdopMupoBaTh MOHHMAaHWE 3HAYUMOCTH JOCTHIKCHHH XHMHUYECKOH HAyKd U
TEXHOJIOTHH JIJIsl Pa3BUTHSI COIMATLHOM M MPOU3BOJICTBEHHOU cep.



1.4. Pe3y.]'l]>TaT]>I OCBOCHHUSA NUCIUITIMHBI

Koa u IInanupyemsble pe3yJbTaThl OCBOCHHS THCIUILIHHBI

HANMEHOBaHHe

(popmupyembix OO6ume JAucuuniMHaApHbIE

KOMIIEeTCHIHI

OK 01. B yacT Tpy10BOro BoCIUTAHMSA: - BIAJETh CHUCTEMOM XUMHYECKMX 3HAHMH, KOTOpas  BKJIIOYAET:

BeiOupats - TOTOBHOCTb K TPYyHdy, OCO3HaHME LEHHOCTH | OCHOBOINOJAraloMe MOHATHS (XMMUYECKMH 3JIEMEHT, aTOM, 3JIEKTPOHHas

CTIOCOOBI MacTepCTBa, TPYAOTOOHE; 000JI04Ka aToma, s-, p-, 0-3J1eKTPOHHBIC OPOUTAII ATOMOB, MOH, MOJICKYIA,

pelieHus 3aa4 | - TOTOBHOCTb K  aKTUBHOW  JIESITEIbHOCTH | BaJICHTHOCTh, 3JIEKTPOOTPHULATENBHOCTh, CTEHNEHb OKUCIICHHS, XUMHUYeCKas

npoeCCHOHATb | TEXHOJIOTUIECKOI u COIIMANILHOM | CBSI3b, MOJb, MOJISIPHAsE Macca, MOJIAPHBIA O0bEM, YIJIEpOIHBIA CKEIET,

HOM HaNpaBICHHOCTH, CHOCOOHOCTh MHUIMMPOBATH, | GYHKLUMOHAJbHASA TPYINa, PaguKall, U30MEpHUs, U30MEPbl, TOMOJIOIMYECKHM

NEeSITEIbHOCTH IUIAHUPOBaTh U CaMOCTOSITENIbHO  BBIIOJIHATH | Psijl, TOMOJIOTH, YIJIE€BOJIOPOAbI, KUCIOPO/A- U a30TCOAEPKAIINE COSAUHEHMUS,

IPUMEHUTEIBHO | TAKYyIO €S TebHOCTD; OMOJIOTMYECKHU aKTHBHbIE BellecTBa (YIJIEBOABI, KUPBI, OCJKH), MOHOMEp,

K pa3iIM4HbIM - UHTEpEC K pa3IMYHbIM chepam | monuMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHHUS,

KOHTEKCTaM poecCUOHALHOMN 1EATENIbHOCTH, KpUCTAJUINYECKasl peIleTKa, TUIbl XMMHYECKMX PEeaKIHUi (OKUCIUTENIBHO-
OBiajeHne  YHMBEPCAJIBLHBIMH  YYeOHBIMH | BOCCTAHOBUTEIIbHBIE, SK30-U 3HJIOTEPMUYECKHUE, PEAKIIUM HOHHOTO 0OMEHa),
MO3HABATEJILHBIMH AeliCTBUSIMU: pPacTBOp, JIEKTPOIUTHI, HEAIEKTPOJIUTHI, IJIEKTPOJIUTUYECKAS JUCCOLUALNS,
a) 0azoBble JIOTHYECKHUe AelicTBHS: OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKOHN peakuu, XUMHUUECKOe
- CaMOCTOSITEIILHO dbopmynupoBaTh U | paBHOBECHE), TEOPUUM U 3aKOHBI (TEOpHUS XUMHUECKOTO CTPOCHHS
aKTyaJu3upoBaTh IpoOJIeMy, paccMaTpuBaTh €€ | opraHnyeckux BemecTB A.M. bByriaepoBa, Teopus 53I€KTPOIUTHUECKON
BCECTOPOHHE; aucconuanuy, nepuoaudeckuil 3akon .M. MenneneeBa, 3aKk0OH COXpaHEHHUs

- YCTaHaBJ'II/IBaTB CyHICCTBCHHI:Iﬁ HpI/I3HaK NN
OCHOBaHUSl [UIsl CPaBHEHHUS, KiIacCU(UKAIMU H
0000IIICHHS;

- OmpeneNnsTh I[eNu JAeITeIbHOCTH,
HapaMeTpBI nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBISBJISTH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B
paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaTb

Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH, (HAKTOIOIHUECKUE
CBEJIEHUS] O CBOMCTBAX, COCTaBE, MOJIYYEHUH M O€30M1aCHOM HCIOJIb30BaHUH
BAOKHEHIINX HEOPraHMYECKUX U OpPraHMYecKUX BELIECTB B OBITY U
MIPAKTUYECKON IEATEIbHOCTH YETI0BEKA;

- YMETh BBIABIATH XAPAaKTEPHbIE NPHU3HAKM W B3aMMOCBS3b H3yYEHHBIX
MIOHATUMN, IPUMEHATH COOTBETCTBYIOIIUE MIOHATHUS IIPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKMX W OPraHWYECKHX BEIIECTB W WX IPEBPALLCHUN;

- BHOCHUTH KOPPCKTUBLI B ACATCIIBHOCTD, | BBIABJIIATH B3alMOCBA3b XUMHUYCCKUX 3HAHUM C IIOHATUAMU u
OIICHUBATH COOTBETCTBUEC PE3YJbTATOB MLCIIAM, | MPECACTABICHUAMU APYTHUX €CTCCTBCHHOHAYYHBIX MMPEAMETOB;

OIICHUBATL PUCKU HOCJ'ICIICTBHIZ ACATCIIBHOCTH - YMCThb HUCIIOJIB30BaTh HauMMCHOBAaHUWA XUMHUYCCKUX COC,Z[I/IHeHI/II\/'I
- pa3sBUBATh KPCATHUBHOC MBINUJICHUC ITPU PECIICHUN | MCKAYHAPOAHOI0O  COMO3a TeOpeTI/IquKOfI n HpHKJIaJIHOfI XM H




KU3HEHHBIX TIPOOIIeM

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

- BJIAJIETh HABBIKAMHU y4eOHO-UCCIICIOBATEIBCKOMN
u MIPOEKTHOM JeITEJIbHOCTH, HaBBIKAMH
paspereHus mpooieM;

- BBIIBJISITH TPHYMHHO-CIICJICTBEHHBIC CBS3U U
aKTyallu3UpOBATh 3a/7a4y, BBIABUTATH THUIIOTE3Y €€
pernieHus, HaXOJHUTh apryMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHHH, 3a7aBaTh
rapameTpbl U KpUTEPUH PEILICHNUS,

- aHAIM3HWPOBATHh TOJYYCHHBIC B XOJC PCHICHHS
3a/laydl Pe3yNbTaThl, KPUTHYECKH OICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHCHHE B
HOBBIX YCJIOBHUSX;

- YMETh NIEPEHOCHUTH 3HAHMSI B MIO3HABATEIHHYIO H
MIPAKTUYECKYIO0 00JIaCTH KU3HEEATEIILHOCTH;

- yMeTh WHTCTPUPOBATH 3HAHHUS U3 Pa3HBIX
MpeIMETHBIX 00acTei;

- BBIABHTaTh  HOBBIC  HJIEH,
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATENBHON U COIUAIBHOMN MPAKTHKE

npeJarath

TPUBUAJILHBIC HA3BaHUS BAKHEUIIUX BEIIECTB (3THIICH, alleTUJICH, TJIMLEPHUH,
¢denon, dopmanpaerun, yKCycHas KUCIOTa, TJMLWH, YyrapHbld ras,
YIJIEKHUCIIBIN ra3, aMMHaK, raiieHasl u3BeCTh, HEralleHas U3BeCTh, NMUThEBast
colla U JAPYTuX), COCTaBIATH (HDOPMYIJIBI HEOPraHMYECKHX M OPraHHMYECKUX
BEIIECTB, YPABHCHHSI XUMHUYECKHX PEAKIUH, OOBACHATH WX CMBICI;
MOATBEPK/IaTh XapakTepHbIe XUMHYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3aMHUCSIMU YPABHEHUN XUMHUYECKUX
peaKInii;

- YMETh YCTaHABJIMBATh MPUHAIJICKHOCTh W3YYEHHBIX HEOPTAaHMYECKUX U
OpPraHMYECKUX BEIIECTB K OMpEENIEHHBIM KJIaccaM M TpyIaM COSAMHEHUN,
XapaKTEepU30BaTh MX COCTaB W BAXKHEUIIUE CBOWMCTBA; OIPEACIATH BUIIbI
XUMHUYECKHUX CBsI3eH (KOBaJIGHTHAs, HOHHAs, METAJUIMYeCcKas, BOJIOPOIHAS),
TUIBI KPUCTAUTMICCKUX PEIICTOK BEIIECTB; KIACCU(PUITUPOBATH XHMHICCKUC
peakuuu;

- chopmupoBaTh MpEACTaBICHUS: O XUMHUYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMHH B TO3HAHHUH SIBICHUN
Npuposbl, B (OPMHUPOBAHWU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATTBHOW TPAMOTHOCTH, HEOOXOAMMOMN /7Sl PEIICHUS MPAKTHUECKUX
3a/1a4 ¥ DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO
MIPUPOIHOM CPEJIE;

- YMETh MPOBOJUTH PacCUeThl MO XHUMHYECKUM (opmyliaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIuil C UCHONb30BaHHMEM  (DHU3MUECKUX  BEITUYHH,
XapaKTEePU3YIONIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOIB30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS MJIs MPUHATHS PEIICHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX C BEIIECTBAMU M UX IPUMEHEHUEM

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIC
cpelcTBa
IOMCKa,
aHaau3a u

B 00/1acTH HIEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKd M OOILECTBEHHOM MpPaKTHKH,
OCHOBAHHOTO Ha Jaore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B

- yMeTh IUIAHUPOBaTh M  BBINOJHATH XUMHYECKHM  HIKCHEPUMEHT
(mpeBpallieHuss OpPTaHUYECKUX BEIIECTB MPH HArPEeBAaHUU, MOJyuYEHUE
STUJIEHA W M3YYEHHUE €r0 CBOWMCTB, KQUECTBEHHBIC PEAKIMH Ha aJIbIETHUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypalus OelIKOB IpH HarpeBaHUU,
[IBETHBIC PEAKIMA OCJIKOB; TIPOBOJUTH PEAKIIMA HWOHHOTO OOMEHa,
OTIPEJICIISATh CPely BOJHBIX PACTBOPOB, KAUECTBEHHBIE peaKINK Ha cylbdar-,

6




HWHTEPIIPETAINH
nHpopManuu u
MH(POPMAIIMOHH
bl€ TEXHOJIOTUU
TUISL
BBITIOJTHEHU S
3aga4
npogeccuoHalb
HOU
JeSITeIbHOCTH

MIOJIMKYJIbTYPHOM MUPE;

- COBEpPIICHCTBOBAHUE SI3bIKOBOM M UYUTATEIbCKON
KYJIbTYpPbl KaK CpEICTBAa B3aUMOJIECHCTBUS MEXKIY
JIIOZIbMHU U IIO3HAHUS MUPA;

- OCO3HAHME ILCHHOCTH HAY4YHOW JEATEIIBHOCTH,

TOTOBHOCTb ~ OCYLIECTBIATH  IPOEKTHYO |
UCCIIEI0BATEILCKYIO JIESITEIIBHOCTD
UHAWBUYAJIbHO U B TPYIIIIE;

OBiajgeHne  YHMBEPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

a) pa6ora c uHpopManueii:

- BJIaJIeTh HAaBBIKAMU MOJYy4YeHHs MHPOpMALUU U3
HWCTOYHUKOB pPAa3HbIX THUIIOB, CaMOCTOSITEIIBHO
OCYILIECTBIAThH MOUCK, aHAJIU3, CUCTEMATHU3AINIO U
HWHTEpPIPETANI0 UHOOPMAIIMKA DPA3IUYHBIX BHJIOB
1 (hopM IpeICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3jIUYHBIX (dopmarax cC
y4eTOM Ha3Ha4YeHHs WHGOpMAallMd U IIeJIeBOMN
ayIuTOpPUH, BBIOMpass ONTHUMAIbHYIO  (opMy
MPEACTABICHUS U BU3YyaIU3alNH;

- OIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh
uH(pOpMallUK, €€ COOTBETCTBHE TMPABOBBIM U
MOPAJIbHO-dTHYECKUM HOpMaM;

- HCIIONIb30BaTh CpPEACTBAa HMH()OPMAIMOHHBIX H
KOMMYHUKAITMOHHBIX TEXHOJOTUA B PEIICHUHU

KOTHUTUBHBIX, KOMMYHUKATHUBHBIX u
OpPraHM3allMOHHBIX  337ad C  COOJIOJCHUEM
TpeOOBaHUI IPTOHOMUKH, TEXHUKH OE30MAaCHOCTH,
TUTHUEHBI, pecypcocOepekeHus, TMpaBOBBIX U
TUYECKHX  HOPM, HOpM  HWH(OPMAIMOHHON
0E30ITacHOCTH;

- BJIAZICTb HABBIKAMHU pACIIO3HABAHUS U 3aIIUTHL

KapOoOHaT- W  XJIOPUA-aHMOHBI, HA KAaTUOH AaMMOHMS;  pelaTh
JKCIICpUMEHTAIbHBIC 3afaun 1o TeMaM "Mertamiel" u "Hemertamnsl") B
COOTBETCTBUHM C TPAaBHJIAMU TEXHHUKH O€30MAaCHOCTH MpHU OOpamieHuu ¢
BELIECTBAMH U J1a0OpaTOPHBIM 00OPYAOBAHUEM; MPEICTABIATh PE3YJIbTAThI
XUMHYECKOTO IKCIIEPUMEHTa B (hOopMe 3aliCH YPaBHEHHI COOTBETCTBYIONTUX
peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YyJIbTATOB;

- yYMETh AaHaTU3UPOBATh XHUMHUYECKYI0 HWH(POPMAIUIO, TOIy4aeMylr H3
pa3HBIX UCTOYHHUKOB (CpencTB MaccoBod uHopMmaiuu, cetb MHTepHeT u
Apyrue);

- BIAJACTb OCHOBHBIMH METOJAaMHU HAy4yHOTO T[IO3HAHHS BEIIECTB U

XUMHUYECKUX  sIBJEHMM  (HaOmroJeHue,  U3MEpEeHHe,  AKCIEPUMEHT,
MO/JIEJINPOBAHUE);

- YMETh HPOBOJUTH PACUETHl 10 XUMHYECKUM (QOpMYyJiaM M YpaBHEHHIM
XUMHUYECKMX  pEaKkUuil C HCHOJb30BaHMEM  (U3MYECKUX  BEJIMYHUH,

XapaKTePU3YIOIINX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbHbIE YCJIOBUS) Ta30B, KOJIMYECTBAa BEILECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMMUYECKHUE 3HAHUS JUISl MPUHATUS PEIIEHUH B KOHKPETHBIX
KHU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C BEIIECTBAMM U UX PUMEHEHUEM




uHpopmanuu, THGOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH,

OK 04.

OS¢ dexTuBHO
B3aHUMOJEHCTBO
BaTh 1 paboTaTh
B KOJUICKTHUBE U
KOMaH/Ie

- T'OTOBHOCTb K CaMOpPAa3BUTHIO,
CaMOCTOATCIIBHOCTU U CaMOOITPCACIICHUIO,
- OBJIaACHUEC HaBbIKaMH yqe6Ho-

HCCIIEIOBATENBCKOM, MMPOEKTHOM M COLHMAIBHON
NEeSATEIbHOCTH;

OBinanenue YHHBepCaAJbHBIMHU
KOMMYHUKATHUBHBIMHU /IeHiCTBUAMM:

a) COBMeCTHAasl JIeTeJIbHOCTD.

- TMOHMMAaTb M HCIOJb30BATH IPEUMYIIECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOH paboThI;

- NPUHUMATh LEJIM COBMECTHOH JESITEeNIbHOCTH,
OpPraHMU30BbIBATh U KOOPJIMHUPOBATH IEHCTBUS IO
€€ JOCTH)KEHHMIO: COCTaBJIATh IUIaH JCHCTBUH,
pacIpeneaTb poiv C y4eTOM MHEHH YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

- KOOPJIMHHUPOBAaTH U BBHINOJHATH paboOTy B
YCIIOBUAX pEeaJIbHOTO, BHUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

- OCYILECTBIATh IO3UTUBHOE CTPATETHUYECKOE
MOBE/ICHUE B PA3IUYHBIX CUTYALUSX, HPOSBIATH
TBOPYECTBO U BOOOpakeHUe, ObITh MHULIUATUBHBIM
OBiajeHne yHUBEpPCAIbHBIMM PeryasiTHUBHbIMH
ACHCTBUAMMU:

0) npuHsTHE ce0s U APYTHUX JIIO/eii:

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX JTIOAEH
IIPU aHAJIM3€ PE3YJIbTAaTOB AEATEIbHOCTH;

- MPU3HABATh CBOE IIPABO U MPaBO IPYIHX JIOAEH
Ha OIITNOKH;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C

- yMeTb IUIAHUPOBaTb U  BBINOJHATD XUMHUYECKMH  SKCIIEPUMEHT
(npeBpallleHUsT OpPraHWYECKUX BEUIECTB IPU HArpeBaHUM, IOJIyUYEHUE
TWJICHA U U3y4YEHHUE €ro CBOMCTB, KaUECTBEHHbIE PEAKIIMM Ha ajbJErH[bl,
Kpaxmall, YKCYCHYIO KMCIIOTY; JeHaTypauusi O€JIKOB Ipu HarpeBaHHH,
LBETHbIE pPEaKLUU OEIKOB; IPOBOJUTh pPEAKLUUU HOHHOIO OOMEHa,
OTIPENIeNIATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha Cybdar-,
KapOoOHAaT- M  XJOPUA-aHMOHBI, Ha KaTMOH aMMOHHS;  pellaTh
JKCIIEpUMEHTaJbHBIE 3a7auu 1o Temam "Meramibl" u "Hemeramibsl") B
COOTBETCTBUM C IpaBWJIaMHM TEXHUKH O€30MaCHOCTH NpU OOpaIlEHUU C
BELIECTBAMHU U J1a0OpaTOPHBIM 00OPYAOBAHUEM; IPEICTABIATH PE3YJIbTAThI
XMMHUYECKOI0 SKCIIEPUMEHTa B (JOpME 3alIUCH YPAaBHEHUI COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIMPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3YIbTATOB




HO3UIIMH IPYTOTO YeNIOBEKa,;

OK 07.
ConeiicTBOBaTH
COXPaHEHHUIO
OKpYy>Karolen
Cpelbl,
pecypcocoepex
SHHUIO,
MIPUMCHSITH
3HaHUs 00
W3MCHCHHUU
KJIUMaTa,
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,
3pHEeKTUBHO
JIEWCTBOBATH B
Ype3BBIYANHBIX
CUTYaITUSX

B 00/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- ¢(hOpMUPOBAHHOCTH JKOJIOTUYECKOH KYJIBTYPBI,
IIOHMMAaHHUE BIIMAHUSA COLMAIBHO-2KOHOMHUYECKUX
[IPOLIECCOB  HA  COCTOSIHUE  IIPUPOJHOM U
COLMAIIBHOW  CpeZbl, OCO3HaHUE IJI00ATbHOTO
XapakTepa 3KOJOTHYECKUX ITPodIIeM;

- IUIAHMPOBAHME U OCYLIECTBIICHUE [EHCTBUHI B
OKpYJKarollled Cpele Ha OCHOBE 3HAHUA LEeH
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENpUATHE JEUCTBUW, IPUHOCSIIHUX
BpEZ OKpYXKaIoUIel cpene;
- yYMEHUE IPOrHO3MpOBaTh HEOJIAroNpUsTHBIE

9KOJIOTUYECKHE IMOCJIEICTBUS MPEIIPUHUMAEMBbIX
JNENCTBUMN, TPEAOTBPAIATh UX;

- pacipeHue OIbITA
JKOJIOTMYECKON HAIIPaBIECHHOCTH;
- OBJIaJICHHE HaBbIKaMH y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U COLMAIIBHOM
JEeATEIbHOCTH;

JACATCIIBHOCTH

- cdhopMmMupoBaTh MpEACTABICHUS: O XHUMHUYECKOH CcoOCTaBIsIOLIEH
eCTeCTBeHHOHaY‘-IHOﬁ KapTUHbI MHUpa, POJM XUMHHU B IMO3HAHUU SIBJICHUU
npUpoAbl, B (OPMHPOBAHUM MBIIIICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOM /ISl PELICHUS MPAKTUIECKUX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEJE;

- YMeTh cOOJI0[aTh MpaBUjia KOJIOTUYECKH IIeJIeCO00pa3HOro MOBEACHUS B
OBITY M TPYIOBOM JIEATECIILHOCTU B IIEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarollled MPHUPOJHON cpeibl; YYUTHIBATH OMACHOCTh BO3ACHCTBHS Ha
JKMBBIC OpraHW3Mbl ONPCACIICHHLIX BCHICCTB, ITOHHWMAA CMBICII IMOKA3aTCIIA
MpeeabHON JOMYCTUMON KOHIIEHTPAIHH




1.5. Ko/iu4ecTBO 4acOB HA OCBOEHHE MPOrpaMMbl THCHUTIHHBI:
MakcuMasbHas yueOHas Harpy3ka odydaromierocs 68 4acoB, B TOM YHCIIE:
o0s3aTenpHas ayIuTOpHas yueOHast Harpy3ka oOyyaromierocsi 68 yacos, B TOM 4ucie:
MpaKkTHIeCKue paboThl - 28 yacoB, JabopaTopHbie padboTel — 10 gacos.

2. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHbI

2.1. O6beM TUCHUILUINHBI U BUIbI Y4eOHOH paGoThl

Buna yueOHoii padoThl Oo0bem

4acoB
MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 68
O0s3aTes1bHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 68

B TOM YHUCIJIE:

71a00paTOPHBIE 3aHATHS 10
IPAKTUYECKHUE 3aHSTUS 28
B T.4. Ip0o(eCCHOHATLHO-OpPUEHTUPOBAHHOE COJIEP)KaHNe 6
KOHTPOJIbHBIE paOOTHI 2

Hmozoean ammecmayusn 6 hopme ougghepenyuposannozo 3auema




2.2. TemaTH4eCcKHUil IJIAH U CoAepPKaHMe TUCHTUIINHBI « XUMHUS

Coaep:xkanue yueOHOro MaTepuasa, JjabopaTopHble U NPAKTHYECKUE PA0OThI, CAMOCTOSITeJIbHAsI padoTa ®opmupye
HaumeHnoBanue o0yuarommxcst OBneM 4acon Mble
pa3iesioB U TeM KOMIIETeH
137001
Paszgen 1. «O0mast Xumusi» 44
Tema 1.1 CoBpeMeHHast MOJIeNTb CTPOSHHSI aTOMa, COCTOSIHUE 3JIEKTpOHA B aToMe. OCHOBBI KBAHTOBON MEXaHUKU. XUMHUUECKHIA OK 01
«CTDOCHHE 2.1T.0MOB 3JIEMEHT. DIIeKTpOHHast KoH(purypanus atoma. Kiaccupuranus XAMHYECKHX IEMEHTOB (S-, P-, d-, f- anementsr). [Tops ok OK 02
XI:/IanecKux 3aM0JHEHUS JIEKTPOHAMH YPOBHEH U MOAYpOBHEH. BaneHTHbIE 251eKTpoHbl. BaeHTHOCTh. DleKTpoHHas pupoa 2 OKO04
XUMHYECKOH CBSI3H. DJICKTPOOTPHUIIATEIILHOCTE. BHIBI XUMUUECKO# CBsA3M (KOBaJCHTHAsI, HOHHAS, METAJUINICCKAs,
JIEMEHTOB M BOJIOPOJIHAS) U CIIOCOOBI e 00pa3oBaHusI.
npupoaa
XHMHUECKOIl CBSI3I [paktryeckoe 3ansitue Nel «DnekTpoHHBIE KOHQUTYpaunu aTOMciB U MOHOB» § § 2
[paktraeckoe 3aaaTre Ne2 «CriocoOs 00pa3oBaHus KOBAICHTHOH CBS3M — OOMEHHBIH M JOHOPHO-aKIIEITOPHBII 2
[lepnoauueckas cucrema xuMmudeckux 3neMeHToB .. MenneneeBa. ®uznueckuil cmbica [lepuonnyeckoro 3akona .M.
MemnneneeBa. 3aKOHOMEPHOCTH U3MEHECHHUS CBOUCTB XUMHUYECKIX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX H CIIOKHBIX
BEIIIECTB B COOTBETCTBHU C MTOJIOKCHIEM XUMHUECKOTO AeMeHTa B [leproamdaeckoii cucteme. MUpOBO33peHUECKOE U 2
Tema 1.2. . HayuHoe 3HaueHue Ilepuoanueckoro 3akona /.M. Menneneena. [Iporuossl JI.U. MenneneeBa. O TKpHITHE HOBBIX XUMUYECKUX
«Iepnoauueckuii
" 3JICMEHTOB.
Niamm AN [Ipaktudeckoe 3ansatue Ne3 «PelieHne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHU Ha XapaKTePU3aLIUIO
enaeqeesay XUMHUYCCKHX 3JIEMEHTOB «MeTauTn4ecKue / HEeMETaJUTMIECKHUE CBONCTBA, 3IICKTPOOTPHUIIATSIBHOCTh XMMUYECKHUX JIEMECHTOB 2
B COOTBETCTBUU C MX DJIEKTPOHHBIM CTPOCHHUEM U TOJIOKEHUEM B MIEPUOIUIECKON CUCTEME XUMUIECKHX dieMeHToB J[. 1.
MenpaeneeBay.
Krnaccudukanus v THITBI XUMHYECKIX PEaKIii ¢ y9acTHEM HEeOpTaHMUeCKuX BemecTB. COCTaBlIeHHE YpaBHEHUH PeaKITiid
COCITUHEHUS, Pa3JIOKEHU, 3aMeIIeHNUs, 0OOMEHa, B T.4. PeaKIHi TOPSHUS, OKACICHHUS -BOCCTAHOBJICHUS.
YpaBHEHUS OKUCIICHHUS-BOCCTaHOBICHU. CTereHb OKUCIeHUsI. OKHUCIUTENs U BOCCTaHOBHTENb. COCTaBIICHHE U YPABHUBAHUE 2
OKHUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOJIOM 3IIEKTPOHHOTO OanaHca. OKUCIUTENFHO-BOCCTAHOBUTEIHHEIC PEAKIIHN
Tema 1.3. B MIPUPOJE, TPOU3BOACTBEHHBIX MPOIECCAX U JKU3HEACATEIIEHOCTH OPTaHH3MOB.
«Tamst XI/IMI/I:ICCKPIX [Ipaktudeckoe 3ansaTue Ne4 «KonmdecTBeHHbIE OTHOIICHHSI B XUMUH. OCHOBHBIC KOJTHMUYECTBEHHBIC 3aKOHBI B XUMUU H
peaKim pacyeThl o ypaBHEHUSAM XUMUYECKUX peakiuid. Mosb Kak eMHNIIA KOJIMYECTBa BemecTBa. MomspHas Macca. 3aKOHbI
COXpaHEeHMs Macchl U 3HepPruu. 3akoH ABoraapo. MossipHsIi 00beM ra3oB. OTHOCUTEIbHAS IUIOTHOCTH T'a30B. PacueTs! mo 2
YpaBHEHHSIM XHMUYECKHX PEaKIN C HCIOJIh30BAaHUEM MacChl, 00beMa (HOpMaJbHBIE YCIOBHUS) Ta30B, KOJMYECTBA BEIICCTBAY
JlabopaTopras pabota Nel «THIBI XUMHUECKUX pPEaKIIUil» 2
Tewa 1.4. CKOpOCTh peakIum, ee 3aBUCUMOCTh OT Pa3IMIHbIX (DaKTOPOB: HPI/IpOJIBI pearupymoInx BelecTB, KOHICHTPAIUN }
CKODOCTE pearupyroIux BENIeCTB, TEMIICPATyPhl U TUIOMAAN PEAKIIUOHHON TOBEPXHOCTH. TeroBbie 3 GEKTH XUMHYSCKUX PEaKIUH.
« P DHTABINU, SHTPOITUS, N300aPHO-H30TEPMUIECKUH MOTSHIIUAI, KPUTSPUH OCYIIECTBUMOCTH IporieccoB. 3aroH ['ecca. Dk30-
X"aneufnx 1 SHJIOTEPMUYECKUE PEaKIIUU. 2
Xpealcmm. OOpatuMocTh peakiuil. XMMHYECKOE paBHOBECHE H €T0 CMEIICHUE IOJT ICHCTBHEM Pa3IMYHBIX (DaKTOPOB (KOHIICHTPAITHS
p:BD::):Z?l:: pEeareHToB WK NPOAYKTOB PEaKUH, JaBlIeHUEe, TeMIIepaTypa) AJsl CO3IaHUs ONTUMANIbHBIX YCIOBUN IMPOTEKAHUS

xumuueckux npoueccon. [Tpunuun Jle [larensbe.
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HpaKTI/I‘{eCKOC 3ansaTue Ne5 «PemreHue paC‘{éTHLIX 3aJa4 Ha CKOPOCTb XUMHYECKOMN pCakum 1 CMEIICHUEC XUMHUYICCKOI'O

paBHOBECHS» 2
[MpakTryeckoe 3ansitue No6 «Penienue pacu€THBIX 3a7a4 110 XUMHYECKOH TEPMOANHAMUKE) 2
Jlabopartopras pabota Ne2 «CKOpOCTh XUMUYECKUX PEAKIUID 2
PactBopenne kak pu3nKo-XxuMHuueckuii npouecc. PactBopel. CriocoObl IPUTOTOBIEHHS PacTBOPOB. PacTBOpHMOCTD.
MaccoBasi 107151 pacTBOpPEHHOT0 BemecTBa. CMBICT TOKa3aTeNs NPeIeNbHO JOITyCTUMOM KOHLIEHTPAIUU U €T0 HCII0JIb30BaHHe
Tema 1.5. B OLICHKE 3KOJIOTHYECKOH 6e301acHOCTH. 2
«TlonsiTHe 0 [TpaBua HKOJIOTUYECKH LeJIECO00Pa3HOTO MOBEACHHS B OBITY M TPYJOBOH AEATEIBHOCTH B IIEJISIX COXPAHEHUSI CBOETO
pacTBopax» 3/I0POBbsI U OKPYXKAIOLIEH MPUPOJTHOHN Cpejibl; OaCHOCTh BO3ACHCTBUS HA XKUBbIE OPraHU3MbI ONPEAETICHHBIX BEIECTB.
[Ipaktraeckoe 3aaarue Ne7 «Pemenne pacqéTHBIX 3aa9 Ha CIOCOOBI BRIPa)KEHHSI COCTAaBA PACTBOPA» 2
JlabopaTopnas pabota Ne3 «IIpuroroBneHre pacTBOPOB ONPEAEIEHHON KOHIICHTPAIHI 2
Tema 1.6. o
«OmeKTpoHTHYECKA TeOpI/IHUSHeKTpOHI/ITI/I’-IeCKOI/I quccoranuy. VIoHsl. DJIeKTPOIUTEI, HeANEKTPOJINTHI. Peakunu HOHHOTO obmeHna. CocraBieHue
peaxImii HOHHOTO OOMEHa ITyTeM COCTABJICHHUS X IOJIHBIX H COKpAIleHHBIX HOHHBIX ypaBHEeHHN. KICIO0THO-OCHOBHBIE 2
1 ZAHCCOTHANHS 1 peaxmuy. 3aaHUSI Ha COCTABIICHIE HOHHBIX PEaKIIHH.
HOHHBIH 00MeHn»
1 [Ipenmer Heopranmyeckoi xumun. Kitaccudukanus HeopraHHYecKuX BemecTB. [IpocTeie u cnoxHble BemecTBa. OCHOBHEIC
K Tema 1.7. KJIACCHI CII0KHBIX BEIIECTB (OKCHIBI, THAPOKCHIBI, KHCIOTHI, COJH). B3anMOCBS3b HEOPraHUIECKUX BEIIECTB. ATperaTHbie
«H saccuuranus, cocTosIHUS BemlecTBa. Kpucrammiaeckue n amopdHbIe BemecTBa. THITEI KPUCTAJUIMIECKUAX PEIISTOK (aTOMHAS, 2
OMEHKIATYpa M MOJIEKYJISIpHAS, HOHHAS, METAIDTHYECKast). 3aBUCHMOCTD (PU3NIECKHUX CBOVCTB BEIIECTBA OT THIIA KPHCTAILIMYECKON PEIIeTKH.
cTpocHue 3aBUCUMOCTb XUMHYECKON aKTHBHOCTH BCIIECTB OT BHU A XUMHYECKOM CBSI3HM U THUIIA KpI/ICTaHHH‘IeCKOﬁ PCUICTKU. HpI/I‘II/IHLI
HEOPTaHMHCCKIX MHOT000pa3usl BEIIECTB.
BelIeCTB)» =
IIpaktuueckoe 3anarue Ne§ «HoMeHkIaTypa HEOpraHUUYECKUX COSTUHEHUIN 2
Merautbl. O61ue Gu3nuecKkne 1 XMMUYECKUe CBOWCTBa MeTaJuIoB. CriocoO0bl MosTy4eHust. 3HaueHne METaJJIOB M HEMETaJJIOB
Tema 1.8. B IIPUPOJIE U )KU3HEAEATEIHLHOCTH YeJIOBEKa M OpraHu3MoB. Koppo3us MeTamioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI
«Du3uko- METaJJIOB OT KOPPO3UHU.
XUMHYECKHE Hemeramner. O6mue ¢puznyeckne 1 XMMUYECKHe CBOMCTBA HeMeTa/uIoB. TunnyHbie cBoiicTBa HemeTauioB [V— VII rpymm. 3
CBOMCTBA Knaccugukaius 1 HOMEHKIIaTypa COSIUHEHNUH HeMeTauIoB. KpyroBopoThl OMOTCHHBIX 3JIEMEHTOB B IIPUPOIE.
HEOPraHuYeCKHX XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BENIECTB (OKCHUIOB, THAPOKCHIOB, KUCIIOT, COJISH U Jp.).
BellecTB» 3aKOHOMEPHOCTH B H3MECHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOTHBIX COCAMHEHUI, BEICIINX OKCHIOB W THIPOKCHJIOB.
[Tpaxtruueckoe 3aaaTue Ne9 «CocTaBiieHHe ypaBHEHHH XUMHUECKUX PEaKLIUiiy 2
Tema 1.9. JlaGoparopnas pabota Ned4 «neHTrduKanus HeOpraHMIeCKUX BEIECTBY»
Pemrenne skcreprMeHTaIbHBIX 33434 110 XUMUYECKHM CBOMCTBAM METAJIOB M HEMETAJIOB, [0 PACIIO3HABAHUIO U MOJYYCHHIO
«AnenTudpuxanus N 2
HEOPI-AHHYECKHX ;;)EILI/IHGHI/IPI METaJJIOB ¥ HEMETAJJIOB. §
JEeHTH(UKAIMS HEOPTaHUIECKUX BEIIECTB C MCIIOJIb30BaHUEM NX (M3MKO-XUMHUYECKUX CBOMCTB, XapaKTepHBIX
pemecrs» KayecTBEHHbIX peaknyii. KauecTBeHHbIE peakMu Ha cylb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUSI.
Konrponbsnas padoraNel «O0mias XuMust ¥ TEOPETHIECKHE OCHOBBI HEOPIaHUUECKOH XUMUI» 1
OK 01
Paznen 2. Oprannyeckasi XuMus 16 OK 02
OK04
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Tema 2.1.

IlosBrienne u pa3BUTHE OPraHUYECKOM XUMUHU Kak HayKu. [IpeameT opranndeckoit Xumun. MecTo v 3HaU€HHE OPTaHUYECKOMN

«Kmaccupukanusi, | XUMUM B CUCTEME €CTECTBEHHBIX HAYK.

CTpPOCHHE U XUMHUUECKOe CTPOCHHE KaK MOPSN0K COEIUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJeHTHOCTH. OCHOBHBIE HOJOXEHUS
HOMEHKJIATYpa TEOPUM XHMHUUYECKOTO0 CTPOEHHUS OpraHmdeckux coeauHeHui A.M. bytnepoBa. YriepomHblil CkeleT OpraHHYecKOu
OpPraHM4ecKux MOJIEKYJIBI. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOI0 CTPOCHUS MOJIEKYI. M30Mepus U TUIIBI H30MEPHH.

BelleCTB» Cnoco0bl pa3pbiBa KOBaJICHTHOH CBS3M B OPTaHWYECKUX COCIMHEHMSX. THITBI PEaKIMOHHOCIIOOHBIX YacTHUIl B OPraHMYeCKOH
XUMUH. THIBI peaknuil ¢ y4acTHEM OPraHMYeCKHX BellecTB. [IpHMHIUMBI KiIacCU(PUKALUKM OPraHMYECKHX COCIMHEHHH.
MesxayHapoiHasi HOMEHKJIATypa U NPUHLIUIBI HOMEHKJIATYPbl OPraHUYECKUX COeIUHEHUI.
ITpaxkTryeckoe 3anaTue Nel0 «HoMeHknaTypa opraHi4ecKuX cOelMHEHUI
®u3nKO-XMMHYECKHE CBOWCTBA OPTaHUYECKUX COCTUHEHUH OTAENIBHBIX KJIAcCOB (0COOCHHOCTH KiTacCU(UKAINU U
HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKUH psin v o01ast hopmyia; n3oMepusi; GU3nvecKue CBOHCTBA; XUMUUECKHE
CBOCTBA; CIIOCOOBI MOJTyYCHHS):
— MpeJeTbHBIE YTIIEBOIOPOAbI (AJIKaHbI M IUKIOATIKaHbl). ['opeHne MeTaHa Kak OJJMH M3 OCHOBHBIX HCTOYHHMKOB TETIIA B
MIPOMBIITICHHOCTH U OBITY. CBOWMCTBAa NPUPOJHBIX YIIEBOIOPOJOB, HAXOXKICHNE B IPUPOJIC U TPUMEHEHHE alTKaHOB,;
— HeTpeeNbHbIC (ATKSHBI, AJIKHHBI ¥ AIKaIUEHBI) U apOMAaTHIECKHE YTI€BOIOPOALL. ['opeHne aneTHieHa Kak HCTOYHUK
Tem}, 2.2. BBICOKOTEMIEPATYPHOT'O IIIAMEHH JUIA CBAPKH U PE3KH METAJIIOB.

«CaoiicTa — KHCJIOPOJICOIEPIKAIINE COCTMHEHNUS (CIIUPTHI U (PeHOIBI, KAPOOHOBBIE KHCIIOTHI U 3(HPHI, ANBIACTHABI U KETOHBIL, XKUPBI,

OPTaHMHECKHX yrieBosl). IIpakTrdeckoe MpuMeHEeHNE STIIICHITINKOI, TIHLepuHa, GeHona. [Ipumenenne popManbaernaa, aneTanpaeruia,

COCAMHEHMID YKCYCHOW KHCIIOTBI. Mblla KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT. MoolIKe CBOMCTBA MbLIa.
— a30TcoJiepiKallle COeIMHEHNs (AMUHBI 1 aMUHOKHUCIIOTHI, OeJikK). BbICOKOMOJIEKYISIpHbIE COSAMHEHUS (CHHTETUUECKHE U
OMOJIOrN4YeCcKU-aKTHBHBIC). MOHOMED, TIOJIUMEp, CTPYKTYpHOE 3BeHO. [lonumepu3aiius 3TuiIeHa Kak OCHOBHOE HalpaBJIeHUE
€ro UCIOJIb30BaHUS.
I'enernyeckas CBsA3b MEXKAY KJIAaCCAMHU OPraHUYECKUX COCIUHEHUM.
[Ipaktuueckoe 3ansatue Nell «CBOHCTBa OPraHUYECKUX BELLIECTBY»

Tema 2.3.
«ApenTudukanus
OpPraHuYecKuX JlaboparopHras padorta NeS «MneHTH(HKAIS OPraHNIECKUX COSTMHEHUH OTIEIIBHBIX KJIACCOBY

BelIeCTB, HX
3HAYEHHE U
npuMeHeHHe B
OBLITOBOH M
NMPOU3BOJACTBEHHOM
IeATEeIbHOCTH
YyeJIOBeKa)

I/IZ[GHTI/I(l)I/IKaI_II/IH OpPraHnv4eCKux COG,HI/IHCHI/Iﬁ OTACJIBHEBIX KJIaCCOB (Ha npumepe ajapAeruaoB, Kpaxmaia, yKCYCHOﬁ KHCJIOTHI,
OCIIKOB U T.H.) C UCIIOJIb30BAHUEM HX (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IX CBOICTB B XapaKTCPHBIX KaUCCTBCHHBIX peaKuHﬁ. I[eHaTypauHﬂ
Oenka I[Ipyu HarpeBaHuu. HBeTHHC pcakuun 0enkoB. BO3HHKHOBEHME aHAIIMTHYECKOrO CUTHAJIA ¢ TOUKHU 3PpCHUA XUMHUYCCKHUX
IpoHECCOB MPHU NPOTCKAHUUN Ka4eCTBCHHOU peakuuu, HOBBOJ’ISIIOH.[Gﬁ I/IZ[GHTI/I(I)I/ILII/IPOBEITB MNPEAJIOKCHHBIC OPraHUYCCKUC
BCIICCTBA

Kontponbnas padoraNe2 «TeopeTHueckiue OCHOBBI OPraHUYECKOW XHUMU

Pasznen 3. Xumus B 6I)ITy H l'lpOl/l3BOZlCTBeHHOﬁ NEeATECJIBHOCTH Y€JI0BEKa

OK 01
OK 02
OK04
OKO07
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Hosgeiine goCTHXEHUS XUMUYECKOM HayKW U XUMHYECKOH TEXHOJIOTUHU. PONIb XUMHH B 00eCIIeUeHUN SKOHOFquCKOﬁ,

Tema 3.1. 9HEPTEeTHYCCKO U MUIIEBOI 6€30MaCHOCTH, Pa3BUTHH METUIMHEL. [IpaBHia MOKUCKA U aHATK3a XHMHUYECKOH HH(POPMALIUH 13 2
«XuMHS B ObITY H | Pa3IMYHBIX HCTOYHHUKOB (Hay4Has U y4eOHO-Hay4YHAs JIUTEPATypa, CPeICcTBa MaccoBOi nH(opMarwmy, ceTh MHTepHeT).
NPOM3BOICTBEHHO IIpaxtruyeckoe 3anarue Nel2 «Ilouck u aHanu3 keHCOB 0 MPUMEHEHUH XUMUUECKUX BEIECTB U TEXHOJIOTUH C y4eTOM
AESITETLHOCTH Oyayiei npodeccHoHaIbHOM AeATENPHOCTH 0 TeMaM: BayKHEHIIINe CTPOUTEbHBIC MATEPHAIbl, KOHCTPYKIIMOHHbIC 6
"eJI0BCKa» MaTepHasl, KPaCKH, CTEKIIO0, KepaMUKa, MATEPHAIIBI TS SIIEKTPOHNUKH, HAHOMATEPHAIIbI, TEKCTHIIBHBIC BOJIOKHA, HCTOYHHUKH
OHEPrHH, OPraHUYCCKHE U MUHEPAJIbHBIC YA00PEHNs], ICKAPCTBCHHBIC BEIIECTBA, OBITOBAsT XUMUSD»
Bcero: 68 (ayn. 68)
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3. YCJI0OBUA PEAJIM3ALIUU ITPOTI'PAMMBI JUCHUITJIMHBI

3.1. TpeGoBaHusi K MUHUMAJbLHOMY MATEePHAJIBLHO-TEXHHUYECKOMY O0ecreyeHHIo
Peanuzanus mporpaMMbl AUCHUIUIMHBL TpeOyeT HalW4us y4yeOHOro KaOMHETa, OCHAIICHHOTO
CIeyIOIUM 000pYAOBaHUEM:

[Tocagounble MecTa: CTONBI, CTYNbS; CTCHIbl TEMaTHYECKUE; MHPOPMAIIMOHHBIA CTEHM; JOCKa
MeJIoBasi TpeXCTBOpdYaTas; MEPEHOCHOW MyJbTHMenua KoMIUIeKT ¢ npoekrtopoMm EIKI LC-XB
100; snexTpoHHO-cIipaBoyHas wH(OpMarmonHas tabnuma .M. MenaeneeBa ¢ mporpaMMHBIM
o0ecrieueHeM «BUPTYaJIbHBIH Yy4YUTENb»; TaOIUIla PACTBOPUMOCTH; CTOJIbI YYCHHUYECKUE
naboparopubie ¢ BeIABHKHBIM O10koM JIC CM — 18; cron 1eMOHCTPAIMOHHBIN XUMHYECKHUIA;
mkad Juist 1abopaTOpHOU MOCYbL; KA A7 peakTUBOB; MIKa( BBHITSKHON JEMOHCTPALIMOHHBIN
6e3 ciuBa JIC CM; mkad BBITSDKHOM pabouuii co ciamBOM; Tym0a ¢ MOIKOii; pedpakToMeTp
NPD-454b; pH-merp—uoHOMEp; Bechl dJIEKTpOoHHBIE; BHUcKo3uMeTrp BIDK-2; marnutHas
MEIIAJIKa; IEKTPOILINTA.

3.2. UudopmaunonHoe odecriedeHue 00yueHust
IlepeyeHb pekoMeHyeMBbIX Y4eOHBIX H3IAHUH, JONOJHUTEIBHON JUTEPATYPHI

OcHoBHbBIC IEYaTHbIC H3JAHUS
1. Ily3akoB, Cepreii  ApxaapeBuu  Xumua. 10  kjmace:  yyeOHMK — AJis

o0mreo0pa3oBaTeIbHbIX Opranu3anuii: yriayonéunsiii ypoenb / C. A. Ilyzakos, H. B. MamnuHa,
B. A. IlonkoB Mockaa : [Ipocseiienue, 2022

2. Ily3akoB, Cepreit ApkagseBud Xumus. 11 kiace : yriayOnéHHbINH ypOBEHb : y4eOHUK /
C. A. Ily3akos, H. B. Mamnuna, B. A. IlonnkoB Mockga : [Ipocsemienue, 2022

3. Pymsutuc I'E., ®enpaman ®.I'. Xummst. 10 kimacc. YueOHuk. ba3oBbili ypoBeHBb
Mockasa: [Ipocsemenne, 2022

4. O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos, A. H. JIé¢skun Xumus. 11 kmacc.
Y4yeOuuk. Yriyonéunslii ypoBerb. Mocksa : [Ipocsemenune, 2022

IlOHOJIHI/ITeJIBHLIe HCTOYHUKHU:

1. I'ycena, E. B. Xumus ans CIIO: yue6HO-MeToanueckoe nocodue / E. B. I'ycea, M. P.
3uranmmaa, [{. Y. Kymukoa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-
4. — Texkcr: anexkTpoHHbld // JlaHb : 3nekTpoHHO-OMOmMoreuHas cucrema. — URL:
https://e.lanbook.com/book/196096 — Pesxum mocTyma: 1uist aBTOPH3. MOJIb30BATEICH.

2. Yepnukona, H. FO. Xumusi B TOCTYITHOM H3JIOXKEHHUHU: yaeOHOe rmocodue st cro / H.
1O. YepuukoBa. — 3-e u3n., crep. — Cankr-IletepOypr: Jlans, 2023. — 316 c. — ISBN 978-5-
8114-9500-9. — Tekcr: anexkrpoHHbl // JlaHb: anekTpoHHO-0MOIMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/323663. — Pesxxum gocTyma: st aBTOPHU3. MOJIb30BaTENEH.

3. llleBnunpina, JI. B. Xumus: yae6Hoe nocobue / JI. B. lllepuunpina, A. M. Anapues.
— Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: 3JIeKTpOHHBIN
// Jlanb: 3nekTpoHHO-OMONMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/118505. —
Pesxxum moctyna: 1uist aBTOpPH3. TOJIB30BATENEH.

4. bnunos, JI. H. Xumus: yaebnux mis CIIO / JI. H. bnunos, U. JI. [lepdunosa, T. B.
CoxonoBa. — 3-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2023. — 260 c. — ISBN 978-5-8114-
7904-7. — Texct: snexkTpoHHbId // JlaHb: 31ekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/333974. — Pexxum moctyma: 11 aBTOPH3. MOJIB30BATEIICH.
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https://e.lanbook.com/book/196096

5. Uepnurona H. 10., Memepskosa E. B. Pemaem 3amaun mo XuMuu caMOCTOSITEIHHO:
yuebHoe nocobue / H. FO. Uepnukona, E. B. MemepsikoBa — Canxt-IletepOypr: Jlans, 2022. —
328 c.

6. PesnukoB B. A. COOpHHK ympa)KHEHHMI M 3a/1a4 O OPraHUYECKOH XMMHUU: yueOHOoe
noco6ue / B.A. PesankoB — Cankr-IlerepOypr: Jlanb, 2021. — 226 c.

7. KanyctuHa A. A., Xampuenko WM. I'., JlubanoB B. B. OOmias u HeopraHuueckas
xumus. [Ipaktukym / A. A. Kanyctuna, U. I'. Xanpuenko, B.B. JIu6ano — Canxkr-IletepOypr:
Jlanp, 2020. — 152 c.

8. TI'abpuensn O.C. Xumus: yued. mis cryn. npod. yuebd. 3aBenenuii / O.C. I'abpuerns,
N.I". OctpoymoB. — M., 2016.- 256 c.

9. Tabpuensn O.C. Xumus ans npodeccuii U CenualbHOCTEH TEXHUIECKOTo MPpoduIIs:
YUeOHUK JUIsl CTYA. YapexacHui cpea. npod. oopazosanus / O.C. I'abpuensa, U.I'. Octpoymos.
— 4-e uzn., crep. — M. : U3narensckuii neHTp «Akanemus», 2017. — 272 c.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbBI

OK/IK Pa3znen/Tema THIBI OlEeHOYHBIX MEPONPUATHI
Pa3nen 1. «Oomas xumus» |KoHTposbHas paboTa 1o obmend XumMuu
OK 01 Ctpoenne atomoB xumMuueckux  |1. Tect «CTpoeHrEe aTOMOB XUMHYECKUX

OJIEMEHTOB U IIpUpoOaa
XHUMHYECKOH CBI3U

3JIEMEHTOB M IIPUPOJIa XUMUYECKON CBSA3U.

2. 3ajaun Ha COCTaBJICHUE XMMHUUIECCKUX
(hopMys IBYXaTOMHBIX COSIUHEHUN (OKCHIOB,
Cynb(UI0B, THAPUIOB U T.I1.).

3. 3agaHus Ha UCIIOJIB30BAHUE XUMUYCCKOM
CHUMBOJIMKH 1 Ha3BaHHUI COSTMHEHUH I10
HOMEHKJIATYPE MEXIYHAPOJIHOTO CO03a
TEOPETUYECKON U NPUKIIATHON XUMHUH U
TPUBHUAIBHBIX HA3BaHUMU JIJIs1 COCTABIICHUS
XUMHYECKHUX (HOPMYIT ABYXaTOMHBIX
coequHeHuH (OKCUIOB, CYyIb(UI0B, THAPUIOB
U T.IL.) ¥ IPYTHX HEOPTaHUYECKUX COCAMHEHUN
OTJICILHBIX KJIACCOB

OK 01
OK 02

Ilepuonnueckuii 3akon /1. 1.
Menneneena

1. Tect «MeTamnuueckue / HEMETAINIMYECKHE
CBOWCTBA, MJIEKTPOOTPUIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY XMMHUYECKUX DJIEMEHTOB
B COOTBETCTBHUE C UX JIEKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B MEPUOJIMYECKON CUCTEME
XUMHYECKHX 21eMeHTOB J[.J1. MeHaeneeBay.
2. IlpakTyeckue 3alaHusi HA YCTaHOBJICHUE
CBSA3U MEXAY CTPOCHHEM aTOMOB XMMUYECKUX
3JIEMEHTOB M MEPUOJUYECKUM U3MEHEHUEM
CBOMCTB XUMHYECKHUX DJICMEHTOB H X
COCIMHEHHI B COOTBETCTBHHU C IT0JI0KEHUEM
[Iepnonnueckoii cucreme.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKUE 3aJaHUsl HA XapaKTepHU3aHUI0
XHMHYECKHX 3JIEMEHTOB: «MeTainaeckue /
HEMETAJUIMYSCKUE CBOMCTBA,
31EKTPOOTPULATENBHOCTD U CPOJICTBO K
AJIEKTPOHY XMMUYECKUX IJIEMEHTOB B
COOTBETCTBHE C MX JICKTPOHHBIM CTPOCHHUEM U
MOJIOKEHHUEM B MEPUOINIECKON CUCTEME
xumudeckux dyemenToB .. MenaeneeBay
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OK/IIK

Pasznen/Tema

THnbI OeHOYHBIX MEPONPUATHI

OK 01
OK 04

TuIbl XUMAYECKUX pPeaKInil

1. 3ajaun Ha cocTaBieHUE YpaBHEHUH
peaKuuii:

— COEIMHEHMUS], 3aMEILEHUS, Pa3JI0KEHUs,
oOMeHa;

— OKUCJIUTEIBHO-

BOCCTAHOBUTEIBHBIX PEAKIIHI C
KCIIOb30BAHUEM METO/IA JIEKTPOHHOIO
Oananca.

2. 3ajayu Ha pacyeT Macchl BElIeCTBa WU
00BEMa razoB 10 U3BECTHOMY KOJMYECTBY
BelIEeCTBa, Macce Wik 00bEMY OJIHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIECTB; PacYEThI
Macchl (00bEMa, KOJIMUECTBa BEIIECTBA)
MPOYKTOB PEAKIIMH, €CIIU OJIHO U3 BEIIECTB
HMMEET MPUMeCcH

3. JlaboparopHas pabota « THITBI XUMUYECKUX
peaxkuuii»

OK 01
OK 02

CKOpOCTh XMMHUYECKUX PEAKITHH.

XHUMHYECKOE PaBHOBECCHEC

[TpakTHKO-OPUEHTHPOBAHHBIC TCOPETHUCCKUE
3a/laHus Ha aHanu3 (aKTOPOB, BIUSIOMIUX HA
M3MEHEHHE CKOPOCTH XUMHUYECKON PEaKIIHH.
[IpakTUKO-OpHUEHTUPOBAHHbIE 3aJaHHs HA
npumenenue npunnumna Jle-lllarense mms
HAaXOXKJICHHS HAIIPABJICHUS CMEIICHUS
PaBHOBECHSI XUMUYICCKOW PEAKITUH U aHAIH3
(hakTOpOB, BIHSIONINX HA CMEIICHHE
XUMHYECKOTO PABHOBECHS

JlabopaTtopHas pa6ota «CKOpPOCTh XMMHUYECKUX
peaKuuii»

OK 01
OK 02

[TonsiTue o pacTBoOpax

1. 3ajaun Ha IPUTOTOBJICHHE PACTBOPOB.

2. ITpakTHKO-OpUEHTHPOBAHHBIE PACUETHBIE
3aJJaHMs Ha TUCTIEPCHBIE CUCTEMBI,
UCTOJIb3yeMble B OBITOBOW U
MIPOU3BO/ICTBEHHOH JIEATEILHOCTH YelOBeKa
3. JlaboparopHas pabora «[Ipurorosienue
pPacTBOPOB ONPEACTEHHON KOHIICHTPAIINN

OK 01
OK 02

DIIEKTPOIUTHYECKAS
JUCCOITHAITUS U MOHHBIA 0OMEH

1. 3agaHus Ha COCTABIEHUE MOJIEKYIISIPHBIX U
MOHHBIX PEAKIMI C y4aCTHEM KHUCIIOT,
OCHOBAHHU U COJIEH, YCTAHOBJIIEHNE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI
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OK/IIK

Pa3zgen/Tema

THnbI OeHOYHBIX MEPONPUATHI

OK 01

Krnaccudukanus, HoMeHKIaTypa
U CTPOCHHE HEOPTraHUUECKUX

BEILIECTB

1. Tect «HomeHkatypa 1 Ha3BaHHUE
HEOPraHMYECKUX BEIIECTB UCXO/S U3 UX
XUMHUUYECKON (OpMYJIIbI UK COCTaBJICHUE
XUMHUYECKON (GOpMYJIIbI UCXO/IS U3 HA3BAHUS
BEILECTBA I10 MEXIYHAPOAHOU UIIN
TPUBUAJILHON HOMEHKIIATYPE.

2. 3agaun Ha pacyeT MaccoBOM J10JIHM (MacChl)
XUMHUYECKOT0 3J1€MEHTA (COCTMHEHHUS]) B
MOJICKYJIe (CMecH).

3. [IpakTryeckue 3a1aHus Mo KiaccuUKaluu,
HOMEHKJIAType U XUMHUYECKUM (opMyliaM
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX
KJIACCOB.

4. [IpakTuyeckue 3a/1aHus Ha ONPEIEICHUE
XUMUYECKON aKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM CBSI3M M THUIIA
KPUCTAIITUYECKON PEIIeTKH

OK 01
OK 02

DuznKo-xuMUYECKHE CBOICTBA
HEOPraHWYeCKUX BEIECTB

1. Tect «OCOOEHHOCTH XUMHYECKUX CBOMCTB
OKCHJIOB, KUCJIOT, OCHOBaHHH, aM()OTEPHBIX
THJIPOKCHUJIOB U COJICH».

2. 3ajaHus Ha COCTaBJICHUE YPaBHEHUM
XUMHAYECKHX PEAKIUi C y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHMYECKHUX BEIIECTB: OKCHIIOB
METaJUIOB, HEMETAJUIOB B aM(pOTEPHBIX
JJIECMEHTOB; HEOPTAHUYECKUX KHUCIIOT,
OCHOBaHUWH M aM(OTEPHBIX TUAPOKCHUIOB,
HEOPTaHMUYECKUX COJIeH, XapaKTepU3YIOIIUX HX
CBOMCTBA U CIIOCOOBI TIOTYYEHHUSI.

3. [IpakTHKO-OpPHEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHusl Ha CBOWCTBA U
MOJIy4eHHE HEOPTAaHUYECKUX BEIIECTB

OK 01
OK 02
OK 04

WNnentuduxarus

HCOPTraHNYCCKUX BCIUICCTB

1. ITpakTMKO-OPUEHTUPOBAHHBIE 3a/1aHNUS 110
COCTABJICHUIO XMMUYECKUX PEAKIUH C
y4acTUeM HEOpPraHWYeCKUX BEIECTB,
HCIIOJIB3YEMBIX IJIA UX I/II[eHTI/I(l)I/IKaIII/II/I.
2.JIaboparopnas padota «neHtudukamms
HEOpPraHUYECKUX BEIIECTB)

Paszgea 2. Oprannueckasi

XUMMUA

KontponbHas paboTa mo opraHu4eCcKON XUMUHU
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OK/IIK

Pasznen/Tema

THnbI OeHOYHBIX MEPONPUATHI

OK 01

Krnaccudukanus, ctpoerue u
HOMEHKJIaTypa OPraHuYeCKUxX
BELICCTB

1. 3amaHus Ha cOCTaBICHUE HAa3BaHUU
OpPraHWYECKUX COCIMHECHUM 110 TPUBUATHHOU
WU MEXTYHAPOTHON CUCTEMATHICCKOM
HOMEHKJIATypE.

2. 3a7aHus Ha COCTABJICHHE ITOJIHBIX 1
COKpAIIICHHBIX CTPYKTYPHBIX POPMYIT
OpPraHMYECKUX BEIIECTB OT/ICITHHBIX KIIACCOB.

3. 3aauu Ha onpezesieHue NpocTenen
(hopMyJIBI OPraHMYECKOM MOJICKYJIBI, UCXOIS U3
3JIEMEHTHOTO cocTaBa (B %)

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COETUHEHUN

1. 3aganus HAa COCTaBJICHUE YPaBHEHUM
XUMHMYECKHUX PEAKIHUH C yJaCTHEM
OpPraHMYECKUX BEILECTB HA OCHOBAaHUU MX
COCTaBa U CTPOCHHUS.

2. 3ajaHus Ha COCTaBJIEHUE YPaBHEHUM
XUMHUYECKHUX PEAKLMH, WILTIOCTPUPYIOIINX
XMMHUYECKHE CBOICTBA C yU€TOM MEXaHU3MOB
IIPOTEKAHUs JaHHBIX PEaKIMi U T€HETUYECKON
CBSI3M OPraHUYECKHX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacyeTHble 3a1a4u 110 ypPaBHEHUSM PEAKLUI
C y4acTHEM OPraHMYECKUX BEILECTB.

OK 01
OK 02
OK 04

Wnentudukanus opraHuuecKux
BEILIECTB, UX 3HAYEHUE U
MpUMEHEHUE B OBITOBOU 1
MIPOU3BOJICTBEHHOM JEATEIHHOCTH
YesioBeKa

1.ITpakTHKO-OpUEHTHPOBAHHBIC 3aaHUS 10
COCTaBIICHUIO XUMUYECKUX PEaKIUi C
Y4acTUEM OpraHNYCCKUX BECIICCTB, B T.4.
HCIIOJIB3YEMBIX IJIA UX I/I)IGHTI/I(i)I/IKaHI/H/I B
OBITY U IPOMBIIIJIEHHOCTH.
2.JIaGoparopnas padota «nentudukanms
OpPTaHUYECKUX COSAMHEHUN OTIEIbHBIX
KIJIACCOBY»

Pa3nea 3. Xumus B ObITy M
NPOU3BOACTBECHHOU
AeATeJIbHOCTH YeJI0BeKa

3amura Keiica (c yuetoM Oyayiei
poecCUOHATTLHON 1€ATEIbHOCTH )

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
IIPOU3BO/ICTBEHHOM J1€ATELHOCTH
YeJoBeKa

Keiic (¢ yuerom Oyaymieit npodeccuoHaibHON
JESITEIbHOCTH)

Bo3MOXHbBIE TEMBI KEHCOB:

1. IToreruienne xiauMara U BEICBOOOKIECHUE
ra3oBBIX THJIPATOB CO JHA OKEaHa.

2. byaymue matepuansl 41l aBUa-, MAlIMHO- U
pUOOPOCTPOEHHUS.

3. HoBsle MaTepuabl A COTHEYHBIX OaTapen.
4. JlekapcTBa Ha OCHOBE PACTUTENIbHBIX
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OK/IIK

Pasznen/Tema

THnbI OeHOYHBIX MEPONPUATHI

MpernapaToB

Dopmbl oyenKu pe3yIbmamueHoCmu 00y4eHuA
nAMUOANTbHAS, HA OCHOBE KOMOPOU 8bICMABIAEMC UMO208AsL OMMENKA.

Memoovl ouenku pe3ynbmamos o0yueHun no oucyuniune «Xumua): umo208as OYeHKa no
OKOHYAHUYU U3YYEHUs 8bICIABIAEMCS HA OCHOBAHUU OUPDepeHyupo8anHo2o 3a1ema ¢ yuemom
meKxyweii ycneeaemocmu.
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