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1. HACIIOPT PABOYEM ITPOT'PAMMBI JUCIHUIIJINHBI
«XUMHUA»

1.1. O6aacTh NpUMEHEHHs POTPAMMBI.

PaGouass mnporpamma JUCHUIUIMHBI «XHMHS» SBISIETCS  OO0SI3aTEIIBHONW  YacThIO
OporpaMMbl  TMOATOTOBKM  CHEIHANUCTOB  CPEJHEro  3B€HA IO  CIEUHUaIbHOCTH
09.02.09 Beb6-pa3paboTka u peanuzyercs Ha 1 Kypce.

1.2. MecTo IMCHUILIMHBI B CTPYKType OCHOBHOW mNpogeccHOHAJILHOI 00pa3oBaTeIbHOM
NMpPoOrpaMmabi.

Xumusi sBisiercs 00s3aTeIbHOM JAMCHUIUIMHON 00111e00pa3oBaTeIbHON MOATOTOBKH
CHELHMATNCTOB CPEIHEr0 3BEHAa M0 CIEHUAIBHOCTSAM TEXHOJOTHUECKoro mpodpwmis Ha Oase
OCHOBHOT0 00111eT0 00pazoBanus U HanpasieHa Ha popmupoanue OK-1, OK-2, OK-4, OK-7.

1.3. llesn 1 3a1a4M JMCUMILUIMHBI — TPEOOBAHMSI K Pe3yJbTaTaM O0CBOEHHS U CHUIIIHHBI.

Heab: dopmupoBaHHE Yy CTYAEHTOB MPEACTABICHUS O XUMHYECKOH COCTaBISIOLICH
CCTGCTBGHHO-H&y‘-IHOfI KapTUHbBl MHpPA KaK OCHOBBI IIPUHATHUA peHICHI/Iﬁ B JXU3HCHHBIX H
MMPOU3BOACTBCHHBIX CUTyallUAX, OTBETCTBCHHOT'O ITOBCICHUS B HpHpOI[HOﬁ cpeac.

3agauu:

1) chopmupoBaTh NOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX TPOLIECCOB U
SBJICHUI B OKpY’KAalOIEH cpene, IEJIOCTHOM HAaydyHOHW KapTUHBI MHpA, B3aUMOCBS3H |
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS COCTaBIIITH (POPMYJIbI HEOPraHHMYECKUX U OPTaHUYECKHX BELICCTB,
YpaBHEHUS] XMMHUYECKHX pPEaKUUil, OOBSCHATH HMX CMBICI, HHTEPIPETUPOBATH PE3YJIbTAaThI
XMMHUYECKUX IKCIIEPUMEHTOB;

3) chopmupoBaTh HABBIKK MPOBEACHHUS MPOCTEHINNX XUMHUECKUX 3KCICPUMEHTAIbHBIX
UCCIICIOBAaHUI C COOJIOZACHHWEM TMpaBWJl 0Oe30macHOro oOpamieHust ¢ BEIIeCTBAMH U
1a00paTOPHBIM 000PYI0OBaHHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh HHPOPMAIIMIO XUMHUECKOTO XapakTepa U3 Pa3IndHbIX
UCTOYHUKOB,;

5) chopmupoBaTh yMEHHs IPOTHO3HMPOBATh IOCICACTBUS CBOCH [ESITENBHOCTH H
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOCTBEHHBIX MTPOLIECCOB,;

6) cdopMupoBaTh MOHMMAaHWE 3HAYUMOCTH JOCTHIXKCHHH XUMHUYECKOH HAyKd U
TEXHOJIOTHH JIJIsl pa3BUTHSI COIMATLHON M MPOU3BOJICTBEHHOU cep.



1.4. Pe3y.]'leaT]:.I OCBOCHMA TUCHHUIIIIMHDBI

Kon n ILnanupyeMsble pe3yibTaThl 0CBOCHHS U CIUILIHHbI

HAUMEHOBaHHUE

¢hopmupyembIx Oo0mmue JlucuunmHapHbIe

KOMIIEeTeHI M i

OK 01. B yacTu TPpyA0BOr0 BOCIIUTAHMSA: - BIAQJECTh CHCTEMOM XHMMMYECKUX 3HAHMM, KOTOpas  BKJIKOYACT:

Bribupats - TOTOBHOCTb K TpYyIy, OCO3HaHHE LIEHHOCTH | OCHOBONOJIAraloue MOHATHS (XMMUYECKMH 3JIEMEHT, aTOM, 3JIEKTPOHHas

CIIOCOOBI MacTepcTBa, TPYI0JI00HE; o0oJiouka aToma, s-, p-, 0-2JIeKTpOHHBIE OPOMTAIN aTOMOB, HOH, MOJIEKYJIa,

pelleHns 3a1a4 | - TOTOBHOCTb K  aKTUBHOM  JEATEIbHOCTH | BaJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTb, CTEIEHb OKUCICHHS, XMMHUYECKas

npoeCCHOHANb | TEXHOJIIOTUYECKOI u COIIMAJILHOM | CBSI3b, MOJb, MOJISIPHAsh Macca, MOJIAPHBIA O0BEM, YIJIEpOJIHBIA CKEIET,

HOM HaNpaBICHHOCTH, CHOCOOHOCTh MHUIMMPOBATH, | GYHKLUMOHAIbHAS TPYINA, PaJUKal, U30MEpUs, U30MEPbI, TOMOJIOIMYECKHI

NEeSATEIbHOCTH IJIJAHUPOBaTh M CAMOCTOSITEIIBHO  BBINOJHSATE | PsAJl, TOMOJIOTH, YTIIEBOAOPOABI, KUCIOPOA- U a30TCOAEPKAIUE COCAUHEHNUS,

IIPUMEHUTEIIBHO | TaKYyI0 JAEATEIbHOCTB; OMOJIOTMYECKU aKTHBHbBIC BellecTBa (YIJIEBOABI, XKHUPBI, OCJIKH), MOHOMED,

K pa3JINYHbIM - HHTEpeC K pa3InYHbIM chepaM | moauMep, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIMHEHUS,

KOHTEKCTaM npoecCUOHATLHON 1EATENIbHOCTH, KpUCTAJUINYECKasl pelleTKa, TUIbl XUMHYECKHX PeaKIHUi (OKUCIUTENBHO-
OBiajgeHne  YHMBEPCAJBHBIMH  Y4YeOHBIMM | BOCCTAHOBUTEINIbHBIE, SK30-U 3HJIOTEPMUYECKHUE, PEAKIIUM HOHHOTO 0OMEHa),

NMO3HABATEJIbHBIMY JIeHiCTBUSIMH:

a) 0a3oBble JIOTHYECKHE NeHCTBHA:

- CaMOCTOSTEIIbHO dbopMynupoBaTh u
aKTyaJIM3MpOBaTh MPOOJIEMy, pacCMaTpUBaTh e
BCECTOPOHHE;

- YCTaHaBJIMBATb CymeCTBeHHBIﬁ IIPpU3HAK WA
OCHOBaHUS [UIsl CPaBHEHHUS, KiIacCU(DUKAIMU H
0000MIeHHS;

- OmpeneNnsTh I[eNu JAeITeIbHOCTH,
mapaMETPhl U KPUTEPHUU UX JOCTUIKCHUA,
- BBISBJISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B
paccMaTpruBACMBIX ABJICHUAX,

3aJaBaTb

pPacTBOP, DIEKTPOJIMUTHI, HEIIEKTPOIIUTHI, IEKTPOIUTHYECKAS TUCCOLUALN,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEAKLINH, XUMHYECKOE
paBHOBecHE), TEOPHMM M 3aKOHbl (TEOpUS XMMHUYECKOIO CTPOEHHUS
oprannueckux BemectB A.M. BytnepoBa, TeopHus 3I€KTPOIUTHUECKON
aucconyanuu, nepuogudeckuil 3akon [[.1. Menneneesa, 3aKk0H COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XUMUH, (HAKTOIOTHUECKUE
CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUU M O€301aCHOM HCIOJIb30BaHUH
BOKHEHIINX HEOPraHMYECKUX U OpPraHMYecKUX BEUIECTB B OBITY U
MIPAKTUYECKON IEATEIbHOCTH YEIIOBEKA,

- yYMETh BBIABIATH XAPAKTEPHbIE NPHU3HAKM W B3aUMOCBS3b H3YyYECHHBIX
MOHATUMN, IPUMEHATH COOTBETCTBYIOIIUE TIOHATHUSA IIPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKMX W OPraHMYECKHX BEIIECTB W WX IPEBPAILCHHN;

- BHOCHTh KOPPEKTUBBI B  JIEATENBHOCTH, | BBISIBIATh  B3aUMOCBS3b  XUMHYECKMX 3HAaHHMM C  TOHATHSIMH U
OIICHUBAaTh COOTBETCTBHE PE3YJHTATOB IEJSM, | MPEJACTABICHUSIMHU IPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

OLICHUBATh PUCKHU MOCJIEICTBUI N€ATEIbHOCTH; - yMETh HCIIOJNb30BaTh HAMMEHOBAHMUS  XUMHUYECKHX COCIUHECHHU
- pa3BUBaTh KPEaTUBHOE MBIIUICHUE MIPU PELICHUH | MEKIYHAPOJHOTO COK03a TEOPETUYECKOW U TMPUKIATHOW XUMHHU U




KU3HEHHBIX TIPOOIIeM

0) 0a3oBbIe HCCJIeA0BaTEeIbCKUE IeCTBUS:

- BJIAJIETh HABBIKAMHU y4eOHO-UCCIICIOBATEIBCKOMN
u MIPOCKTHOM JEeITEJIbHOCTH, HaBBIKAMH
paspereHus mpooieM;

- BBIIBJISITH TPHYMHHO-CIICJICTBEHHBIC CBS3U U
aKTyaJIM3UPOBATh 3a/1a4y, BBIJABUTATh THIIOTE3Y €€
perieHus, HaXOJIHUTh apryMEHTBI IS
JIOKa3aTeIbCTBA CBOMX YTBEPXKICHHH, 3aTaBaTh
rapameTpbl 1 KpUTEPUH PEILICHUS,

- aHAIM3HWPOBATHh TOJYUYCHHBIC B XOJE PCIICHHUS
3a/1a4d  Pe3yNbTaThl, KPUTUYECKH OIECHHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHCHHE B
HOBBIX YCJIOBHSIX;

- YMETh TIEPEHOCHTH 3HAHHSI B MTO3HABATEIHHYIO H
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIbHOCTH;

- yMeTh WHTCTPUPOBATH 3HAHHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

- BBIABHraTh  HOBBIC  HJIEH,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATENBHON M COIMAILHOM MPAKTHKE

npeJarath

TPUBUAJILHBIC HA3BaHUS BAKHEUIIUX BEIIECTB (3THJICH, alleTUJIEH, TJIMLEPUH,
¢denon, dopmanpaerun, yKCycHas KUCIOTa, TJIMLWH, YyrapHbIA ras,
YIJICKUCIIBIN ra3, aMMHaK, raiieHas u3BeCTh, HEralleHas U3BeCTh, MUThEBas
colla U JAPYTuX), COCTaBIATH (HOPMYJIbl HEOPraHUYECKHX M OPraHMYECKUX
BEIIECTB, YPABHCHHSI XUMHUYECKHUX PEAKIUH, OOBIACHATH WX CMBICI;
MOATBEPK/1aTh XapakTepHbIe XUMHYECKHE CBOIiCTBa BELIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU U 3aMHUCSIMU YPAaBHECHUN XUMHYECKUX
peaKInii;

- YMETh YCTaHaBJIMBATh MPUHAIJIC)KHOCTh W3YUYEHHBIX HEOPTaHMUYECKUX U
OpPraHMYECKUX BEIECTB K OMPEENIEHHBIM KJIaccaM M TpyIaM COSAMHEHUI,
XapaKTEepPU30BaTh UX COCTaB U BAXXHEHIIHME CBOWMCTBA; OIPEACIATH BHIIbI
XUMHYECKHUX CBsi3el (KOBaJIGHTHAs, MOHHAs, METAJUIMYecKas, BOJIOPOAHAs),
TUIBI KPUCTAUTMICCKUX PEIICTOK BEIIECTB; KIACCU(PUITUPOBATH XHMHICCKUC
peakuuu;

- chopmupoBaTh TNpEACTaBICHUS: O XUMHUYECKOH  COCTaBISIOIICH
€CTECTBEHHOHAY4YHOW KapTHHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU
NpUposibl, B (OPMHUPOBAHWU MBIIUICHUS M KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOMMOMN TSl pEIICHUs TPAKTHUYECKUX
3a/1a4 ¥ DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M
MIPUPOIHOM CPEJIE;

- YMETh MPOBOJUTH pacdeThl MO XUMHYECKUM (opmyliaM U ypaBHEHHUSIM
XUMHYECKUX pEeaKIuil ¢ UCHONb30BaHHWEM  (DU3MYECKUX  BETUYHH,
XapaKTEPU3YIOMIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMallbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BaTh
CHUCTEMHBIE XUMHUYECKWE 3HAHUS ISl TPUHSATHS PEUICHWH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHUEM

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIC
cpelcTBa
IOMCKa,
aHaIu3a u

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OPMHPOBAHHOCTh MHPOBO33PEHH,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKd M OOILECTBEHHOM MpPaKTUKH,
OCHOBAHHOTO Ha Jaore KYJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B

- yMeTh IUIAaHUPOBaTb U  BBINOJHATH XUMHYECKUH  HIKCHEPUMEHT
(mpeBpalieHusi OpPraHWYECKMX BEIIECTB IPH HAarpeBaHUH, IOJTy4YEHUE
STUJIEHA M U3YyYEHHME €r0 CBOMCTB, KAYECTBEHHBIE PEAKIMH HA aJbJCTH]IBI,
KpaxMall, YKCYCHYIO KHCJOTY; JAeHaTypauus O€JIKOB IpH HarpeBaHUH,
LBETHbIE pEaKIHH OENKOB; NPOBOAUTh pEaKIHMM HOHHOTO OOMeHa,
OIIPENIeNIATh CPEY BOAHBIX PACTBOPOB, KAUYECTBEHHBIE PEAKIIMU Ha CyJbdart-,
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HUHTEPIPETAINH
nHpopManuu u
MH(POPMAIIMOHH
bI€ TEXHOJIOTUHU
TUISL
BBITIOJTHEHU S
3amad
npogeccuoHalb
HOU
JesITeIbHOCTH

IIOJIMKYJIbTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M UYUTATEIbCKON
KYJbTYpbl KaK CpPEICTBAa B3aUMOJECHCTBUS MEXIY
JIIOZIbMHU U IIO3HAHUS MUPA;

- OCO3HAHME LEHHOCTH HAY4YHOM JAESITEIBHOCTH,

TOTOBHOCTh  OCYHIECTBJIATb  IMPOEKTHYIO U
HCCIIEIOBATENBCKYIO JIeATETLHOCTh
WHIUBUAYAIbHO U B TPYIIIIE;

OBjianeHue  yHUBEPCAIbHBIMH  y4eOHBIMH

NMO3HABATEJILHBIMU JefiCTBUAMM:

a) pa6ora c undopmanueii:

- BJaJIeTh HAaBBIKAMU MOJY4YeHHs] WHPOPMALUU U3
HWCTOYHUKOB pPAa3HbIX THUIIOB, CaMOCTOSITEIIBHO
OCYIIECTBISTH MOUCK, aHAJIU3, CUCTEMATHU3AINIO U
HWHTEpIpeTaIio UHOOPMAIIUU Pa3IMUHBIX BHJIOB
1 (hOpM TIPEICTABICHNUS;

- CO3/1aBaTh TEKCTHI B Pa3jIUYHBIX (dopmarax c
y4eTOM Ha3HaYeHus WHGOpPMAlUU | IENeBOH
ayIUTOpPUH, BBIOMpass ONTHUMAIbHYIO  (opMy
MPEACTABICHUS U BU3YyaAIIU3ALINH;

- OIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh
uH(pOpMallUK, €€ COOTBETCTBHE TPABOBBIM U
MOPAIbHO-ITHYECKUM HOPMaM;

- HCIIONIb30BaTh CpPEACTBA HMH(DOPMAIMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJOTHMA B PEIICHUU

KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3aIlMOHHBIX  337ad C  COOJIOJCHUEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH OE30MaCHOCTH,
TUTHCHBI, pPECypcocOepekeHHsl, TMPaBOBBIX U
TUYECKHX  HOPM, HOpM  HWH(MOPMAIMOHHON
0€30ITacCHOCTH;

- BJIAZICTb HABbIKAMHU pACIIO3HABAHUS U 3aIHUTHL

KapOoOHaT- W  XJIOPUA-aHMOHBI, HA KAaTUOH AaMMOHMS;  pelaTh
JKCIICpUMEHTAIbHBIC 3afaun 1o TeMaM "Meramiel" u "Hemertamnsel") B
COOTBETCTBUHM C TPAaBHJIAMU TEXHHUKH O€30MAaCHOCTH MpHU OOpamieHuu ¢
BELIECTBAMH U J1a0OpaTOPHBIM 00OPYJOBAaHHEM; IMPEICTABIATh PE3YJIbTAThI
XUMHYECKOT0 IKCIIEPUMEHTa B (hOopMe 3amucy YpaBHEHHI COOTBETCTBYIONINX
peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh AaHAJIMU3UPOBATh XHUMHUYECKYI0 HWH(GOPMAIMIO, TOJIy4aeMyl0 U3
pa3HBIX UCTOYHHUKOB (CpencTB MaccoBod uHopManuu, cetb MHTepHeT u
ApyrHe);

- BIAJACTb OCHOBHBIMH METOJaMHU HAyYHOTO I[IO3HAHUS BEIIECTB U

XUMUYECKUX  fABJICHMM  (HAOJIO/eHHe,  U3MEPEHHE,  DKCIEPUMEHT,
MOJICIIMPOBAHUE);

- YMETh MPOBOJUTH pacyeThl MO XUMHYECKUM (opmyliaM U YpaBHEHHUSIM
XUMUYECKUX  pEaKIui ¢  HUCHOJIb30BaHWEM  (U3MYECKHUX  BEIHUYMH,

XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HopManbHbIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMMYECKUE 3HAHUS JUISl MPUHATUS PEIIEHUH B KOHKPETHBIX
KHU3HEHHBIX CUTYyallUsX, CB3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




uHpopmanuu, THGOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH,

OK 04.

S dexTuBHO
B3aUMOJEHCTBO
BaTh U paboTath
B KOJUICKTHUBE U
KOMaH/Ie

- T'OTOBHOCTb K CaMOpPAa3BUTHIO,
CaMOCTOATCIIBHOCTU U CaMOOITPCACIICHUIO,
- OBJIaACHUEC HaBbIKaMH y‘IC6HO'

HCCIIEIOBATENBCKOM, MPOEKTHOM M COLMAIBHOMN
NEeSATEIbHOCTH;

OBJagenue YHUBEPCAJIbHbIMHU
KOMMYHUKATHUBHBIMHU /IeHiCTBUSIMH

a) COBMeCTHasl 1eATeJIbHOCTD.

- TMOHMMAaThb M HCIOJb30BATH IPEUMYLIECTBA
KOMAaHTHOW ¥ MHIMBHyaTbHOH paboThI;

- NPUHUMATh LEJIM COBMECTHOH JESITEeIbHOCTH,
OpPraHu30BbIBaTh U KOOPAUHUPOBATH NEHUCTBUS 11O
€e JOCTHKECHHUIO: COCTaBJIATh IUIAH JICWCTBU,
pacnpenensaTh pojd C y4eTOM MHEHH YYaCTHUKOB
00CyXJaTh pe3yiabTaThl COBMECTHOM paboThI;

-  KOOpPJIWHUPOBATh W BBHINOJHATH pPabOTy B
YCHOBUAX peanbHOoro, BUPTYaJILHOI'O u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLIECTBJSITh TO3UTHUBHOE CTPATErHYECKOE
MOBEICHUE B PA3JIMYHBIX CHUTYALMUSAX, MPOSBISITH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM
OBJ1aieHHe YHHBEPCAJIbHBIMU PeryJaTHBHbIMU
A CTBUAMMU:

0) npuHsTHE ce0s1 U APYTUX JIIO/Aei:

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX JTHOAEH
MIPY aHAJIU3E PE3YJIbTATOB ESTEILHOCTH;

- IPU3HABATh CBOE MPABO U IMPABO JAPYTUX JIOJIEH
Ha OIITNOKH;

- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C

- yMeTb IUIAHUPOBaThb U  BBINOJHATH XUMHUYECKUHW  HIKCHEPUMEHT
(mpeBpallleHdsT OpraHUYeCKHX BELIECTB NPU HArpeBaHUU, MOJyYCHHUE
STWJIEHA U M3yYEHHUE ero CBOMCTB, KAUECTBEHHBIC PEAKLUU Ha allbJETU[IbI,
Kpaxmall, YKCYCHYI0 KHCIIOTY; JCHaTyparusi OEJIKOB IpPU HArpeBaHHH,
LBETHbIE pEaKIMH OENKOB, MPOBOAUTH pEaKIHMH HOHHOTO OOMeHa,
OTIPECIISATH CPETy BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIIMH HA CYJb(ar-,
KapOoOHaT- ¥  XJOPUA-aHUOHBI, HAa KAaTHOH AaMMOHHUA;,  pellaTh
SKCIEpUMEHTANIbHBIE 3afaun 1o TeMaM "Meramisl" u "Hemertamnel") B
COOTBETCTBUM C MPaBHJIAMU TEXHUKH O€30MacHOCTH MpH OOpalleHuu C
BEILIECTBAMH M JITAOOPATOPHBIM 000OPYOBAaHUEM; IMPEACTABIATh PE3YyJIbTAThI
XMMHYECKOT0 SKCIIEpUMEHTa B (hopMe 3amucy ypaBHEHHH COOTBETCTBYIOLINX
peaknuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YyJIhTaTOB




MIO3ULMH IPYTOro YEI0BEKa;

OK 07.
ConeiicTBOBaTH
COXPaHEHUIO
OKpY>Karolen
Cpelbl,
pecypcocoepex
SHHUIO,
MIPUMCHSITh
3HaHUA 00
W3MCHCHHUU
KJIUMaTa,
TIPUHIIHAITBI
OepexKIMBOTO
MIPOU3BOJICTBA,
3G PEKTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUSIX

B o0/1acTH 3K0710rH4€CKOTr0 BOCIIUTAHMS

- ¢(hOpMUPOBAHHOCTH SKOJIOTUYECKOH KYJIBTYPBI,
IIOHMMAaHHUE BIIMSHUSA COLMAIBHO-2KOHOMHUYECKHUX
IIPOLIECCOB  HA  COCTOSIHME  IPUPOJHOM U
COLMAJILHOW  Cpefbl, OCO3HaHUE IJI00ATbHOTO
XapakTepa dKOJOTHUYECKUX Ipo0diieM;

- IUIAHMPOBAHME U OCYLIECTBIICHUE IEHCTBUI B
OKPY’KaloIlleW Cpele Ha OCHOBE 3HAHUA LEIeH
YCTOHYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHUCTBUW, IPUHOCSIIHUX
BpEJl OKPYJKaIOLIEH cpene;
- YMEHUE MPOrHO3MpOBaTh HEOJIArONpPUSTHBIE

JKOJIOTUYECKHUE IOCIEACTBU INPEAIPUHUMAEMBIX
JNENUCTBUMN, TPEAOTBPALATh UX;

- pacipeHue OIbITA
JKOJIOTMYECKON HAIIPaBIECHHOCTH;
- OBJIaJICHHE HaBbIKaMH y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COMAIIBHOU
JEeATEIbHOCTH;

JACATCIIBHOCTH

- chopMupoBaTh MpEACTABICHUS: O XHUMHUYECKOH  COCTaBISIOLIEH
eCTeCTBeHHOHaquOﬁ KapTUHbI MHUpaA, POJIM XUMHHU B IMO3HAHUU SIBJICHUU
OpUpoAbl, B (OPMHUPOBAHHM MBIIICHUS M KYyJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /ISl PEIICHHUS IPAKTUIECKUX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY 3JI0pPOBBIO U
MIPUPOIHOM CPEJIE;

- YMeTh cOOIO[aTh MpaBUjia KOJIOTUYECKH II€JIeCO00pa3HOro MOBEACHUS B
OBITY W TPYIOBOM NESITEIBHOCTH B LIENSAX COXPAHEHHUS CBOETO 3J0POBbS U
OKpY Karoliel MPUPOAHON Ccpebl; YYUThIBaTh OMACHOCTh BO3ACHCTBHS Ha
JKUBBIC OpraHW3Mbl ONPCACIICHHLIX BCUICCTB, ITOHHWMAA CMBICII IMOKA3aTCIIA
MpeieIbHON JOMyCTUMON KOHIIEHTPAIHH




1.5. Kotu4ecTBO 4acoB Ha 0CBOeHHE MPOrPAMMBbI 1M CUMILIMHbBI:

MakcumanbHasi yaeOHast Harpy3Kka 00y4aromerocs 68 yacoB, B TOM 4ucIe:
O0s13aTenbHas ayIuTOpHas yueOHast Harpy3ka oOydJarorierocst 68 yacos, U3 HUX:
MPaKTUYECKUE paboThI 28 gacos,

nabopaTopHbIe pabOThI 10 gacos.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

2.1. O6beM TUCHMIIMHBI U BUAbI Y4eO0HOii padoThI

Buj yueOHoi1 padoThl O6bem

4acoB
MakcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 68
Oo6s13aTesIbHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 68

B TOM YHCIIE!

71a00paTOPHBIE 3aHATHS 10
MIPAKTUYECKHE 3aHATHUS 28
B T.4. IPO(eCCHOHAIbHO-OPUEHTUPOBAHHOE COICPIKaHUE 6
2

KOHTPOJIbHBIE paOOTHI

Hmozosas ammecmayusn ¢ ghopme oughghepenyupoeannozo 3auema
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2.2. TemaTu4ecKHii MJIAH U COlePKAHME TUCUUIUINHBI « XMMMS

Coaep:xanue yueOHOTo MaTepuasa, JjabopaTopHble M NPaKTHYECKHe Pad0Thl, CAMOCTOSITEILHAS padoTa ®opmupye
HaumenoBanue o0yuarommxcsi OBneM 4acon Mble
pa3fiesioB M TeM KOMIIeTeH
MU
Paszgen 1. «O0mass Xumusa» 44
Tema 1.1 CoBpeMeHHast MOJIeNIb CTPOEHHsI aTOMA, COCTOSIHUE 3JIEKTpOoHA B aToMe. OCHOBBI KBAaHTOBOI MeXaHUKU. XUMUUECKUI OK 01
«CTDOCHME 2'1T.0MOB 9JIEMEHT. DIIeKTpOHHast KoH(purypanus atoma. Kinaccupuxanus XAMHYECKHX IEMEHTOB (s-, P-, d-, f- anmementsr). [opsiaok OK 02
x[:»[ MHUECKIX 3aI0JIHEHUS 3JICKTPOHAMHU YPOBHEH U MOAypoBHEH. BaneHTHBIE 31eKTpoHBl. BaleHTHOCTE. DNEeKTpOHHAs IpUpoaa 2 OK04
XUMHYECKOH CBSA3H. DJIEKTPOOTPHLIATEIEHOCTE. BUABI XUMUYECKOH CBsA3M (KOBaJeHTHAsI, HOHHAS, METaJUIN4YecKas,
HIEMEHTOR H BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHusl.
ngu!l:epcl:clz)(:‘iH:Bﬂm» [paktryeckoe 3ausitue Nel «DneKkTpoHHbIE KOHQUTYpaLUK aTOMOB H HOHOBY 2
IIpaktuaeckoe 3aaaTHE No2 «CriocoObI 00pa30BaHMs KOBAJCHTHON CBSI3M — OOMEHHBIN M JIOHOPHO-aKIIETITOPHBII 2
[lepnoauueckas cucrema xumudeckux 3iaemMeHToB .. MenneneeBa. ®uznueckuit cmbica [lepuonnyeckoro 3akona .M.
MemnneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOHCTB XUMHUYECKIX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX
BELLECTB B COOTBETCTBHUHU C MOJIO)KEHUEM XUMUYECKOT0 311eMeHTa B [leproauueckoit cucteme. MupoBo33peHUeCcKOe U 2
Tema 1.2. . HayuHoe 3HaueHue llepuonanueckoro 3akoHa J[.11. Menneneesa. IIpornosst [I.11. MenaeneeBa. OTKpBITHE HOBBIX XUMHYECKUX
«Iepnoauueckuii
" JJIEMEHTOB.
Nis:z(l):ﬂilém;» [Ipaktudeckoe 3ansaTue Ne3 «PereHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUIECKUX 3a/IaHU Ha XapaKTePU3aIIUIO
XMUMHUUYECKHX JJIEMEHTOB « MeTauinueckue / HeMeTaJUIMueCKHe CBOICTBA, IIEKTPOOTPUIIATEILHOCTh XUMUYECKUX 3JIEMEHTOB 2
B COOTBETCTBHH C MX JIEKTPOHHBIM CTPOCHHEM U TOJI0KEHHEM B IEPHOJMUECKON CHCTEMe XUMHYECKHX 31eMeHToB J[. 1.
MenpeneeBay.
Knaccuukanus u THITBI XUMHYECKIX PEaKIiid ¢ y9acTHEM HEOPTaHMYECKUX BemecTB. COCTaBICHUE YpaBHEHUH peaKIuid
COCITUHEHUS, Pa3JIOKEHUs, 3aMeIIeHNUs, 0OOMEHA, B T.4. PeaKIHi TOPCHUS, OKACICHUSI-BOCCTAHOBJICHUS.
VYpaBHeHUs OKUCIEHUSI-BOCCTaHOBIIEHUS. CTeneHb OKUcaeHUsl. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBlIeHNE U YpaBHUBAHUE 2
OKHUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUil METOJIOM 3IIEKTPOHHOTO Oananca. OKHCINTEIhHO-BOCCTAHOBUTEIHHEIC PEAKIIHU
Tema 1.3. B [IPUPO/IE, NPOU3BOACTBEHHBIX MPOLIECCAX U KUIHEAEIATEIbHOCTH OPIaHU3MOB.
«Tuner XHMIIECKHX [Ipaktudeckoe 3ansaTue Ne4 «KonmdecTBeHHbIE OTHOIICHHS B XUMUH. OCHOBHBIC KOJTHMUYECTBEHHBIE 3aKOHBI B XUMHUU H
peaxumm pacueTsl 10 YpaBHEHISIM XHMHUYECKUX peakuid. Mok Kak eIMHHUIA KOJIMYecTBa BemlecTBa. MoisipHas Macca. 3aKOHBI
COXpaHEHMs MacChl M YHePruu. 3akoH ABoraapo. MossipHbI 00beM ra30B. OTHOCUTETbHAS IUIOTHOCTB Ta30B. PacdeTs mo 2
YpaBHCHHSM XAMHUYECKUX PEAKIUI ¢ UCIIOIB30BAaHIUEM MacChl, 00beMa (HOpMaTbHBIC YCIOBHS ) Ta30B, KOJUYECTBA BEIISCTBAY
JlabopaTopras pabota Nel «THIBI XUMHYECKUX PEAKITHID 2
Tema 1.4. CKOpOCTb peaknny, ee 3aBUCUMOCTb OT Pa3JIMYHBIX (DaKTOPOB: MPUPOJIbI PEArHPyIOIINX BEIIECTB, KOHLCHTPALH §
«CKopocTh pearnpyIoLyX BEIIECTB, TEMIEPATYPEI U MIOMAAH PEAKUHOHHOH OBEPXHOCTH. TemnoBbie 3¢ (eKTH XUMUYECKUX PEAKIIHN.
HMHYECKIX DHTABINU, SHTPOITUS, N300apHO-U30TEPMUIECKUH MOTSHIIUAI, KPUTEPUH OCYIIECTBUMOCTH TpolieccoB. 3aroH ['ecca. Dk30-
peakmi, U OHIOTEPMHUECKHE PEAKIIMH. } 2
XHMHYECKOe OOpatuMocTh peakiuil. XMMHYECKOE pABHOBECHE H €T0 CMEIICHHUE MOJT ICHCTBHEM Pa3IIMIHBIX @aKjOpOB (KoHIIEHTpanHs
PABHOBECHE» pEareHToB WK NPOAYKTOB PEaKIUH, JaBlICHUE, TeMIIepaTypa) AJsl CO3IaHuUsl ONTUMAIBHBIX YCIOBUN MPOTEKAHUS

xummuueckux npoueccon. [Tpunuun Jle [larense.

11




HpaKTI/I‘{eCKOG 3ausaTue NeS «Pemienue paC‘IéTHLIX 3aa4 Ha CKOPOCTb XUMHYECCKOM peaKkur U CMCIICHUE XUMUYCCKOT'O

paBHOBECHS» 2
IIpaxkTryeckoe 3aHaTue N6 «Pemenne pacu€THBIX 3aJau 10 XUMUUECKOH TEPMOJUHAMUKE) 2
JlabopartopHras pabota Ne2 «CKOpOCTh XUMHYECKHX PEAKIUID 2
PactBopenne kak (pu3HKo-XuMH4ecKuii npouecc. PactBopel. CriocoOb IPUTOTOBIEHHS PacTBOPOB. PacTBOpUMOCTB.
MaccoBasi 107151 pacCTBOpPEHHOTO BemecTBa. CMBICT NTOKa3aTeNs NPeIeNbHO JOITyCTUMOM KOHLIEHTPAIUU U €T0 HCII0JIb30BaHNe
Tema 1.5. B OLICHKE DKOJIOTHYECKOH 6€3011acHOCTH. 2
«IlonsiTHe 0 [TpaBua HKOJIOTUYECKH LeNIECO00Pa3HOTO MOBEACHHS B OBITY M TPYIOBOMH AEATEIBHOCTH B IIEJIAX COXPAHEHHS CBOETO
pacTBopax» 3/I0POBbsI U OKPYXKAIOLIEH MPUPOTHOHN cpejibl; OIaCHOCTh BO3ACHCTBUS HA )KMBbIE OPTraHU3MbI ONPEIETICHHBIX BEIIECTB.
[paktraeckoe 3ararue Ne7 «PenieHne pacu€THBIX 3a7ad Ha CIIOCOOBI BRIPAKEHHS COCTaBa PacTBOPay 2
JlabopaTopnas padota Ne3 «[IpuroroBieHre pacTBOPOB OTPEIEIEHHON KOHIICHTPAIHID)
Tema 1.6. o
«eKTPOMETINECKA TeopmvaneKTponqueCKon nquccoryanui. VIoHsl. DJIEKTPOIUTEI, HEAJIEKTPOIUTHI. Peakiuu HOHHOTO obmena. CoctaBieHue
e —— PEaKIuii HOHHOTO OOMEHA ITyTeM COCTABICHHS UX TIONHBIX 1 COKPAIIECHHBIX HOHHBIX YPABHEHHH. KuncnorHo-0cHOBHBIE 2
. peaknuu. 3aaHus Ha COCTABICHUE HOHHBIX PEAKIHH.
HOHHBIH 00MeHn»
T 1.7 ITpenmer Heopranmueckoit xumun. Kiaccuduxarust HeopraHuueckux BemmecTs. [IpocTeie u cioxHble BemecTBa. OCHOBHBIC
K ema 2. 7. KJIaCCHI CJI0XKHBIX BEIIECTB (OKCHIDI, THAPOKCHIBI, KUCIOTHI, COIN). B3aMOCBA3b HEOPraHMYECKNX BEIIECTB. ATpETaTHbIC
((Hoﬁgsig::aunﬂ’ cocTosiHAS BeniecTBa. Kpucrammmiaeckne n amopdHsle BemiecTBa. THIBI KPUCTAUINIECKUX PEIICTOK (aTOMHas, 2
ypau MOJIEKYJISIpHAsI, HOHHAS, METAIMYECKas). 3aBHCUMOCTh (PM3MYECKUX CBOIMCTB BELIECTBA OT THUIA KPUCTATUTMYECKOM PEIICTKH.
crpoenme 3aBHCHMOCTh XUMHUYECKON aKTHBHOCTH BEIIECTB OT BHIa XUMHYECKOH CBSI3U U THIIA KpUCTAIITMYECKOHN pereTku. [Ipruaunbt
HEOPraHM4YecKuXx
BeNIeCTEY MHOT000pa3usi BEIIECTB. _
[Tpaxtugeckoe 3anarue Ne8 «HoMmeHKIaTypa HEOPraHUIECKHX COSANHEHHUI 2
Merauibl. O61ue hu3nueckue 1 XMMHYECKHE CBOMCTBA MeTallIoB. CrlocoObI moy4yeHus. 3HaueHne METaJlJIOB 1 HEMETaJlJIOB
Tema 1.8. B IIPUPOJIE U KU3HEAEATEIIFHOCTH YeJIOBeKa U opraHu3MoB. Koppo3us MeTanioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI
«Du3uko- METaJJIOB OT KOPPO3UHU.
XUMHUYeCKHue Hewmeramnsl. O0mue ¢pu3nueckne 1 XUMHYECKHEe CBOHCTBA HeMeTalIoB. TunudHele cBoiicTBa HemetauioB [V— VII rpymm. 3
cBoiicTBa Krnaccudukanms 1 HOMEHKIaTypa COeAMHEHUI HeMeTaoB. KpyroBopoThl OMOr€HHBIX JIEMEHTOB B IIPUPOJIE.
HEOPraHHYEeCKUX XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB (OKCHUIOB, THAPOKCHIOB, KUCIIOT, COJICH U Jp.).
BeIecTB» 3aKOHOMEPHOCTH B I3MEHEHNH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIAHBIX COSANHEHUH, BHICIINX OKCHIOB M THIPOKCHIOB.
[paxtrueckoe 3aaaTue Ne9 «CocTaBiieHre ypaBHCHUH XUMHUECKUX PEaKIUiD) 2
Tema 1.9. JlaGoparopnas pabota Ned4 «nenrudukarus HEOPTaHMIECKHX BEIIECTB
«HpenTnouKanus Pemmenne OKCIIEPHMEHTABHBIX 3a](24 10 XUMUMECKUM CBOHCTBAM METAIIOB M HEMETAIIOB, 10 PACTIOSHABAHMIO H MOy IEHHIO
COCTMHEHUI METAJUIOB M HEMETAJUIOB. 2
HEOPraHM4ecKuX .
BeleCTE Wnentnduxanms HEOPTaHMMECKHX BEWIECTB C HCIOMB30BAHMEM HX (PU3MKO-XUMHYECKNX CBOMCTB, XapaKTEPHBIX
Ka4yecTBEHHbIX peaknnii. KauecTBeHHbIE peakiMu Ha cynb(ar-, KapOoHaT- U XJIOpH/I-aHUOHBI, HA KATHOH aMMOHHSI.
Konrponbshas padoraNel «O0mias XuMust ¥ TEOPETHIECKHUE OCHOBBI HEOPTaHMUECKOH XHUMUM» 1
OK 01
Paznen 2. Oprannyeckasi XuMus 16 OK 02
OK04
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Tema 2.1.

[losiBeHue 1 pa3BUTHE OPraHUYECKOW XUMUHM Kak Hayku. [IpenMer opranndyeckoil xumun. MecTo 1 3Ha4eHHE OpraHuYeCcKon

«Knaccupuxanmsi, | XUMHH B CHCTEME €CTECTBCHHBIX HAYK.

CTpOCHHE H XUMHUUECKOE CTPOCHUE KaK MOPSNOK COEIUHEHUS aTOMOB B MOJICKYJIE COTJIACHO MX BaJIeHTHOCTH. OCHOBHBIE IOJIOKEHUS
HOMEHKJIATYpa TEOPUM XHMHUYECKOTO0 CTPOEHHUS OpraHmdeckux coeauHeHuid A.M. byTnepoBa. YriepomHblil CkeleT OpraHUYecKOu
OPraHMYecKHuX MOJIEKYJIBI. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOI0 CTPOCHHUS MOJIEKyI1. MI30Mepus U TUIIBI H30MEPHH.

BeIleCTB» Cnoco0bl pa3pbiBa KOBAJIEHTHOW CBS3M B OPTaHWYECKUX COCIMHEHMSAX. THIBI PEaKIIMOHHOCIIOOHBIX YacTHUI] B OpPraHMYEeCKOH
XUMUH. THUIBI peaknuid ¢ y4acTHEM OpraHMYeCKHX BellecTB. [IpMHIMINBI KiIacCUPUKAUKM OPraHMYECKHX COCIUHEHHH.
MesxayHapoiHasi HOMEHKJIATypa U NPUHIUIBI HOMEHKJIATYPbl OPTaHMUECKUX COSAMHCHUH.
IIpaxtryeckoe 3anaTue Nel0 «HoMeHKnaTypa opraHi4ecKuX COSAUHEHUI
®ur3nKo-XUMHYECKHE CBOWCTBA OPraHUMYECKUX COETMHEHUH OTAENBHBIX KJIAcCOB (0COOCHHOCTH KilacCH(UKAUHU U
HOMEHKJIATYpBl BHYTPH KJIacca; TOMOJIOTHYECKHUiT psa 1 o0mias popMyiia; n3oMepus; Gu3nueckue CBOMCTBa; XMMHYECKHE
CBOMCTBA; CIIOCOOBI MOTyYCHHS):
— MpeJeTbHBIE YTIEBOIOPOAbI (AJIKaHbI M IUKIIOATIKaHbl). [ opeHne MeTaHa Kak OJJMH M3 OCHOBHBIX HCTOYHHMKOB TETIIA B
MIPOMBIIINICHHOCTH U ObITY. CBOWCTBA IPUPOJHBIX YTIEBOIOPOAOB, HAXOXK/CHHE B IPHPOIC ¥ IPUMECHEHHE aJIKaHOB;

T 22 — HeTpeeNbHbIC (AJTKESHBI, AIKHMHBI ¥ AIKaIUEHBI) U apOMaTHIECKHE YIIeBOIOPOAbL. 'opeHne aneTHiIeHa Kak HCTOYHUK

CeME}, - BBICOKOTEMIEPATYPHOTO IIIAMEHH JUIA CBAPKH U PE3KH METAJIIOB.

«moucrsa — KHCJIOPOJICOIEPIKAIINE COCTMHEHNS (CITUPTHI ¥ (DEHOIBI, KapOOHOBBIE KUCIIOTHI M 3(UPHI, IbACTUABI U KETOHBI, JKUPHI,

OPTamHECKuX yriaeBosl). IIpakTrdeckoe MpuMeHEHNE STIIICHITINKOIIS, TIHLepuHa, peHona. [Ipumenenne popManbaernaa, aneTanpaeruia,

COCTMHCHMI YKCYCHOW KUCJIOTBI. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. MoolIKe CBOMCTBA MblLIa.
— a30Tcojep KalIIe COSUHEHNUS (AaMUHBl 1 aMUHOKHCIIOTHI, O€TKH). BBICOKOMOIEKYIIpHbIE COSMHEHHS (CHHTETHYSCKUE U
OMOJIOrM4YecKU-aKTHBHbIE). MOHOMED, TIOJIUMEP, CTPYKTYpHOE 3BeHO. [lonumepu3alius 3TuieHa Kak OCHOBHOE HaIlpaBJICHUE
€T0 UCIOIb30BaHUS.
I'eHeTHuecKast CBSI3b MEXK/y KJIACCAMU OPraHMYECKHX COSTHHEHHH.
[Ipaktuueckoe 3anarue Nell «CBoHcTBa OpraHMYECKUX BEIIECTBY»

Tema 2.3.
«Apentuduxanus
OPraHH4YeCcKHuX Jlaboparopras pabdorta NeS «neHTrdrKays OpraHndIecKiX COSTMHECHUN OTIEBHBIX KJIAaCCOB»

BelIeCTB, X
3HAYEHHE U
npuMeHeHHe B
OBLITOBOH M
MPOU3BOICTBEHHOM
IeATeJNbLHOCTH
YyeJIOBeKa)

I/IZ[GHTI/I(l)I/IKaI_II/IH OpPraHnv4eCKux COGZ[I/IHCHI/Iﬁ OTACJIBHEBIX KJIaCCOB (Ha npuMepe ajapAeruaoB, Kpaxmala, yKCYCHOﬁ KHCJIOTHI,
OCIIKOB U T.H.) C UCIIOJIb30BAHUEM HX (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IX CBOICTB B XapaKTCPHBIX KaUCCTBCHHBIX peaxunﬁ. I[eHaTypauH;I
Oenka I[Ipyu Harp€BaHuu. HBeTHHC peakun OenkoB. BO3HHKHOBEHME aHAIMTHYECKOrO CUTHAJIA ¢ TOUKHU 3PpCHUA XUMHUYCCKUX
IpOUECCOB MPU NPOTCKAHUN Ka4yeCTBCHHOU peakuuu, HO3BOJ'I$IIOHI€I>1 I/I,HGHTI/I(l)I/IIII/IpOBaTI) MPEAJIOKCHHBIC OPraHNYICCKUEC
BCIICCTBA

Kontponbnas padoraNe2 «TeopeTruueckue OCHOBBI OPraHUIECKOH XHMUM

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

OK 01
OK 02
OK04
OKO07
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Hosgeiinne 7oCTHXEHUS XUMUYECKOM HayKW U XAMHUYECKOM TeXHOJIOruH. Pollb XMMuK B 00ecrieueHHHI BKOHOFHHCCKOﬁ,

Tema 3.1. SHEPreTUYECKON U MUIICBON GE30NACHOCTH, PA3BUTUH MEAUIMHLL [IpaBuia MoncKa U aHaIu3a XUMUIECKOH HH(OPMALUHU U3 2
«XuMus B OBITY H | Pa3IMYHBIX HCTOYHUKOB (HAayyHas U y4eOHO-HAYYHAs JIMTEPATYPA, CPEACTBA MACCOBOM HHpOpMaImH, ceTh MHTepHET).
MPOM3BO/ICTBEHHON | [paxriueckoe 3ansTie Nol2 «TOMCK 1 aHATH3 KEHCOB O IPUMEHCHIH XMMHUUCCKUX BEIIECTB M TEXHOJIOTHIL C y4eTOM
ACATETLHOCTH Oyaymieii mpodecCHOHANBHOM JIEATENFHOCTH [0 TEMaM: BaXKHEHILIME CTPOUTENBHBIC MaTEPHAIIbl, KOHCTPYKIIMOHHbIE 6
“eJI0BeKa» Marepuabl, KPACKH, CTEKJIO, KEPAMHUKA, MaTEPUAJIbI VIS JJIEKTPOHNKH, HAHOMATEPHUAIIBI, TEKCTHIILHBIE BOJIOKHA, HCTOUHHMKH
SHEPIUH, OPraHMYECKHEe U MUHEPAIbHbIE yI00pPEHHS], JIEKAPCTBEHHbIE BEIIECTBA, OBITOBAS XHMHUSD
Bcero: 68
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3. YCJIOBUA PEAJIM3ALIINU ITPOT'PAMMBI U CHUITJIMHBI

3.1. TpeGoBaHusi K MUHUMAJbLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecedeHHIo
Peanu3anuss mnporpaMMbl JUCHMIUIMHBI OCYIIECTBISCTCS B Y4eOHOM KaOMHETE XUMHH,
OCHAIIIEHHOM CJIEAYIOLUIMM 000pYyI0OBAHUEM!

[Tocagounbie MecTa: cTosbl — 15, cTynbs — 27; CTeHABl TeMaTu4eckue — 3; WHPOPMALMOHHBIH
CTEHZ; JOCKAa MEJOBas TPEXCTBOpYaTas; MEPEHOCHON MYJIbTHUMEIUAKOMIUIEKT C IPOEKTOPOM
EIKI LC-XB 100; snextponHo-cripaBo4yHass uHpopMmarnuonHas tabnuua /[.M. MenneneeBa c
IPOrpaMMHBIM 00€CHECUEHUEM «BUPTYaJIbHBIM yuuTedb» - | IIT.; Tabauna pacTBOPUMOCTH;
CTOJIBI yYEHHYECKHE JiabopaTropHble ¢ BbIBWXKHBIM Onokom JIC CM — 18 mT.; cron
JIEMOHCTPALlMOHHBIN XUMHUUYECKUH; mKad s 1adopaTopHON Mocynbl; WKad [Uid peakTHBOB;
mKad BBITSDKHOW JaeMoHcTpanuoHHbld Oe3 ciuBa JIC CM; mkad BBITSDKHOW paboumii co
ciuBOoM; TyMOa ¢ wMoikoi — 2; pedpakromerp HMPD-454b; pH-merp—umoHOMep; BeCh
a5eKTpoHHbIe; BUucko3uMeTp BIDK-2; MaruuTHas Memanka; 3J1eKTpOIuInTa.

3.2. UudopmanmnoHHoe odecriedeHHe 00yUeHust
IlepeyeHb pekoMeHyeMBbIX Y4eOHBIX H3IAHUH, JONOJIHUTEIbHON JUTEPATYPbI

OcHoOBHbBIC IeYaTHbIC U3JAHUS
1. Ily3akoB, Cepreii  ApxaapeBuu  Xumusa. 10 kjmacc:  y4yeOHMK 7S

o011eo0pa3oBaTeNbHBIX Opranu3anuii: yriyoaénnsiil yposens / C. A. Ily3akos, H. B. Mamnuna,
B. A. IlonkoB Mockaa : [Ipocsemienue, 2022

2. Ily3akoB, Cepreit ApkanseBud Xumus. 11 kiace : yriayOiE€HHBINA ypOBEHD : y4eOHUK /
C. A. Ily3akos, H. B. Mamnuna, B. A. ITonkoB Mockga : [Ipocsemienue, 2022

3. Pymsutuc I'E., ®enpaman ®.I'. Xumms. 10 kiacc. YueOuuk. ba3oBwili ypoBeHB
Mockasa: [Ipocsemenne, 2022

4. O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos, A. H. JIéskun Xumus. 11 kmacc.
Y4yeOuuk. Yriyonéunsiii ypoBerb. Mocksa : [Ipocsemmenue, 2022

IlOHOJIHI/ITe.TIBHLIe HCTOYHUKHU:

1. T'ycena, E. B. Xumus ans CIIO: yueGHO-MeToanueckoe nocodue / E. B. I'yceBa, M. P.
3uranmmaa, [{. Y. Kymukoa. — Kazaas: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-
4. — Texkcr: anexkTpoHHbld // JlaHb : 3nekTpoHHO-OMOmmoreuHas cucrema. — URL:
https://e.lanbook.com/book/196096 — Pesxum gocTyna: st aBTOPH3. ITOJIb30BATEICH.

2. T'abpuensua O.C. Xumust: yue6. st ctyn. npod. yueo. 3aBeaenuii / O.C. ['abpuensH,
N.I". OctpoymoB. — M., 2016.- 256 c.

3. Tabpuensn O.C. Xumus ans npodeccuil U CennantbHOCTEH TEXHUUYECKOTo MpoduIs:

YUeOHHUK JUIs CTyA. yupexaeHui cpea. npod. oopazosanus / O.C. I'abpuensn, N.I'. Octpoymos.
— 4-e u3x., crep. — M. : 3narenbckuit eHTp «Akanemusi», 2017. — 272 c.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbBI

OK/IK Pa3nea/Tema THIBI OLlEHOYHBIX MEPONPUATHI
Pa3nen 1. «O6mas xumus» |KoHTponasHas paboTa mo o01en XuMun
OK 01 Ctpoenne atomoB xuMuueckux  [1. Tect «CTpoeHrE aTOMOB XUMHYECKHUX

OJIEMEHTOB U IIpUpoOaa
XHUMHYECKOU CBI3U

3JIEMEHTOB U MIPUPOJIa XUMUYECKOU CBSZUY.

2. 3a/a4yn Ha COCTaBJICHUE XUMHYCCKHX
(hopMyJT IBYXaTOMHBIX COSUHEHUN (OKCHIIOB,
Cynb(hUI0B, THAPUIOB U T.IL.).

3. 3ajaHus Ha UCIIOJIb30BAaHHE XMMHYECKOM
CUMBOJIMKH 1 Ha3BaHWI COCIAMHEHHUHU 110
HOMEHKJIAType MEKIyHapOJHOTO COr03a
TEOPETUYECKOU U NPUKIIATHON XUMHUH U
TPUBHUAIBHBIX HA3BAaHUMU JIJIs1 COCTABIICHUS
XUMHYECKHUX (OPMYII JIBYXaTOMHBIX
coequHeHU (OKCUIOB, CYyIb()UI0B, THAPUIOB
U T.I1.) ¥ JPYTHX HEOPTaHUYECKUX COCITMHEHUN
OTJICIBHBIX KJIACCOB

OK 01
OK 02

Ilepuonnueckuii 3akon /1. 1.
Menneneena

1. Tect «MeTananueckue / HEMETAINIMYECKHE
CBOMCTBA, MIEKTPOOTPUIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMUYECKUX IJIEMEHTOB
B COOTBETCTBHUE C X AJICKTPOHHBIM CTPOCHUEM
Y TIOJIOXKEHUEM B TIEPUOIMUECKON CUCTEME
XUMHYECKHX d1eMeHToB JI.J. MeHnaeneeBay.
2. IlpakTueckue 3a/1laHus Ha YCTaHOBJICHUE
CBSA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOJUYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX DJICMEHTOB M UX
COCIMHEHHI B COOTBETCTBHHU C ITOJIOKEHUEM
[Iepnonnueckoii cucreme.

3. I[IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHUsI HA XapaKTepU3aLUI0
XUMHYECKHX 3JIEMEHTOB: «MeTamindyeckue /
HEMETAININYECKUE CBOICTRA,
3JEKTPOOTPULATENBHOCTh U CPOJICTBO K
AJIEKTPOHY XUMUYECKUX IJIEMEHTOB B
COOTBETCTBHE C MX AJICKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B MEPUOINUECKON CHUCTEME
xumudeckux ayemenToB .. MeneneeBay
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OK/IIK

Paznen/Tema

Tl OLeHOYHBIX MEPONPUATHIH

OK 01
OK 04

TuIbl XUMUYECKUX pPeaKINil

1. 3ajaun Ha cocTaBieHUE YpaBHEHUH
peaKuuii:

— COCMHEHMUS], 3aMEILEHUS, Pa3JI0KEHUs,
oOMeHa;

— OKUCJIUTENIBHO-

BOCCTAHOBUTEIBHBIX PEAKIIH C
HCII0JIb30BAHUEM METO/1a 3JIEKTPOHHOTO
Oananca.

2. 3aiayu Ha pacyeT Macchl BEIIECTBA WU
00BbEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WK 00BbEMY OJTHOTO U3
Y4acCTBYIOIIMX B PEAKIMH BEIIECTB; PACUETHI
Macchl (00bEMa, KOIMUYECTBA BEIIECTBA)
MPOJTyKTOB PEAKIIUU, €CIU OJTHO U3 BEIECTB
UMEET MPUMECH

3. JlaboparopHas pabota « THIbl XUMHYECKUX
peakiuii»

OK 01
OK 02

CKOpOCTh XMMHUYECKUX PEAKIUH.

XHUMHYECKOE PaBHOBECCHEC

[IpakTHKO-OPUECHTHPOBAHHBIC TCOPETHUCCKUE
3a/laHus Ha aHaIu3 (aKTOPOB, BIUSIOMIUX HA
U3MEHEHHE CKOPOCTH XMMHUECKON peaKIInHu.
[IpakTUKO-OpHUEHTUPOBAHHbIE 3aJaHHS HA
npuMmenenue npunnuna Jle-Ilarense mis
HAXO0KJICHUS HAIIPABIICHUS] CMEIIICHUS
PaBHOBECHS] XUMUYCCKOW PEAKITUH U aHATH3
(hakTOpOB, BIMSIONINX HA CMEIICHHE
XUMHYECKOTO PABHOBECHS

JlabopaTopHas pabota «CKOpOCTh XUMHUYECKUX
peakuuiny

OK 01
OK 02

[TonsiTue o pacTBopax

1. 3ajaun Ha MPUTOTOBJIEHUE PACTBOPOB.

2. [IpakTHKO-OpUEHTHPOBAHHBIE PACUETHBIE
3aJJaHMs Ha TUCTIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
HPOM3BOJICTBEHHO EATEILHOCTH YeloBeKa
3. JlaboparopHas pabota «IIpurorosicuue
PacTBOPOB ONPEACTEHHON KOHIIEHTPAIUW)

OK 01
OK 02

DIIEKTPOIUTHYECKAS
JUCCOITHAITUS U MOHHBIA 0OMEH

1. 3agaHus Ha COCTABIEHUE MOJIEKYJISIPHBIX U
VMOHHBIX PEAKIUN C y4aCTHEM KHUCIOT,
OCHOBAaHHH U COJIEH, YCTAHOBJIEHUE U3MEHEHUS
KHCIIOTHOCTH CpEbl
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OK/IIK

Pa3zpgen/Tema

Tl OLeHOYHBIX MEPONPUATHIH

OK 01

Krnaccudukanus, HoMeHKIaTypa
U CTPOCHHE HEOPraHNYEeCKUX

BEILIECTB

1. Tect «Homenkiarypa u Ha3BaHue
HEOPraHUYECKUX BEIIECTB UCXOMS U3 UX
XUMHUYECKON (hOPMYJIbI U COCTaBJICHHE
XUMHYECKON (GOpMYJIbI UCXO/ISl U3 HA3BaHUS
BEILECTBA 10 MEXIYHAPOIHOU UIIN
TPUBHUAIBHON HOMEHKJIATYpPe».

2. 3agauyu Ha pacyeT MaccoBOM 10J1M (MaccChl)
XUMHUYECKOT0 3JI€MEHTA (COCTMHEHHUS) B
MOJIEKYJIe (CMecH).

3. [IpakTryeckue 3a1anus Mo Kiaccu(UKalnH,
HOMEHKJIaType U XUMUYECKUM PopMyliaM
HEOPraHUYECKUX BEIIECTB PA3IMYHBIX
KJIACCOB.

4. TlpakTHyecKkre 3alanus Ha ONpe/IeIICHNUE
XUMUYECKON aKTUBHOCTH BEIIIECTB B
3aBUCUMOCTH BUJIa XUMHUYECKOM CBSI3M U THUIIA
KPUCTAITMYECKON pelIeTKu

OK 01
OK 02

DuznKo-xuMHUYECKHUE CBOIICTBA
HEOpPraHWYEeCKUX BELIECTB

1. Tect «OcoOEHHOCTH XMMHUYECKUX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHJIOB U COJICH.

2. 3agaHus Ha COCTaBJICHUE YPAaBHEHUI
XUMHYECKHUX PEaKIHii C y4aCTHEM MPOCTHIX U
CJIOKHBIX HEOPTaHUUYECKHUX BEIIECTB: OKCHIOB
METaJIOB, HEMETAJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKHUX KHUCIIOT,
OCHOBaHHU# U aM(pOTEPHBIX TUIPOKCHUIOB,
HEOPTaHWYECKUX COJIEH, XapaKTePU3YIOUIUX UX
CBOICTBA U CITIOCOOBI IOTYUYEHUSI.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a]JaHUsI HA CBOMCTBA U
MOJIyYeHUE HEOPTaHUYECKUX BEIIECTB

OK 01
OK 02
OK 04

WNnentuduxarus

HCOPTraHNYCCKUX BCIICCTB

1. ITpakTMKO-OPUEHTUPOBAHHBIE 3a/1aHNUS 110
COCTABJICHUIO XMMUYECKUX PEAKIUH C
Y4aCTUEM HCOPraHN4YCCKUX BCUICCTB,
HCIIOJIB3YCMBIX IJIA UX I/IJIGHTI/I(i)I/IKaHI/II/I.
2.JIaboparopnas padota «nentudukamms
HEOPraHUYECKUX BEILECTB»

Paznen 2. Oprannyeckasi

XUMMUA

KontponbHas paboTa Mo opraHu4ecKOr XUMUHU
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OK/IIK

Paznen/Tema

Tl OLeHOYHBIX MEPONPUATHIH

OK 01

Krnaccudukanus, ctpoenue u
HOMEHKJIATypa OpPraHUYeCKUX
BELIECTB

1. 3amanust Ha cOCTaBIEHUE HAa3BaHUN
OpPTraHUYECKUX COCTMHEHUH 110 TPUBUATHHOU
WJIM MEXITYHAPOIHON CUCTEMATHICCKOMN
HOMEHKJIaType.

2. 3aaHus Ha COCTABJICHHE ITOJIHBIX U
COKpAIIICHHBIX CTPYKTYPHBIX (PopMyT
OpPTaHHYECKUX BEIIECTB OT/ICIHHBIX KIIACCOB.

3. 3amaum Ha onpezeNeHue NpocTenieit
(hopMyJTbI OPraHMYECKOM MOJIEKYIIBI, UCXOIS U3
3JIEMEHTHOTO cocTaBa (B %)

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COETUHEHUN

1. 3aganus HA COCTaBJICHUE YPABHEHUI
XMMHMYECKHUX PEAKIUN C y4aCTHEM
OpPraHMYECKUX BEILECTB HA OCHOBAaHUM UX
COCTaBa U CTPOCHHUS.

2. 3ajaHus Ha COCTaBJICHUE YPaBHEHUM
XUMHUYECKUX PEaKLMH, WILTIOCTPUPYIOIINX
XMMHYECKHE CBOICTBA C yUETOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX PEAKIUA U FEHETUYECKON
CBSI3M OPraHUYECKHUX BELIECTB Pa3HbIX
KJIACCOB.

3. PacyeTHble 3a1a4y 110 yPaBHEHUSAM PEAKLUI
C Y4acTHEM OPraHMYECKUX BEILECTB.

OK 01
OK 02
OK 04

WnenTudukanus opraHudeckux
BEIIECTB, UX 3HAYCHHUE U
MIPUMEHEHHE B OBITOBOM U
MIPOU3BOJICTBEHHON JESATENbHOCTH
4eJI0BeKa

1.ITpakTHKO-OpUEHTHPOBAHHBIC 3aaHUS 110
COCTABJICHUIO XUMHUECKUX PEAKIIUH C
y4aCcTUEM OpraHNYCCKUX BEIICCTB, B T.4Y.
HCIIOJIB3YCMBIX IJIA UX I/IJIGHTI/I(i)I/IKaHI/II/I B
OBITY U IPOMBIIIJIEHHOCTH.
2.JIaboparopnas padota «nentudukamnms
OpPTaHUYECKUX COSAMHEHUN OTIIEIBHBIX
KJIACCOB»

Pasnen 3. Xumus B ObITy B
NPOU3BOACTBECHHOU
AeATEeJBbHOCTH YeJI0BeKa

3amura Keiica (c yuetoM Oyayien
npodecCuOHATBHOMN J1eTETbHOCTH)

OK 01
OK 02
OK 04
OK 07

Xumus B OBITY U
IIPOU3BO/ICTBEHHOM J1€ATEIbHOCTH
YeJI0BeKa

Keiic (¢ yuerom Oyaymieit npodeccroHaibHON
JESITEIIbHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. IToreruienre xnuMara U BEICBOOOXKIEHHUE
ra3oBbIX THJPATOB CO JHA OKEaHa.

2. Bynyne matepuaisl 11 aBua-, MalluHO- U
IpUOOPOCTPOECHHUS.

3. HoBsle MaTepuaibl A COTHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE PACTUTENIbHBIX
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OK/IIK

Paznen/Tema

Tl OLeHOYHBIX MEPONPUATHIH

IpernapaTroB

Dopmbl oyenKu pe3yIbmamueHoCmu 00y4eHUA '
nAMUOANIbHAS, HA OCHOBE KOMOPOU 8bICIMABIIAECA UMO208dsL OMMEMKA.

Memoowl ouenku pe3ynbmamos o0yuenus no oucyuniune «Xumuay): umo208ds OYeHKa no
OKOHYAHUYU U3YYEHUsl 8bICIABIAEMCS HA OCHOBAHUU OUPDepeHyupo8anHo20 3a4ema ¢ yuemom
meKxyweii ycneeaemocmu.
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