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1. O0mas xapakTepucTUKa padodeil NPOrpaMmbl
001eo0pa3oBaTeJIbHOM JUCHUIIJINHbBI

Oo6mieoOpa3oBaTenbHas AUCHUIUIMHA «XUMHS», SBISETCA 00s3aTeIbHOM
4acThl0  0011e00pa30BaTeIbHOTO IMKJIAa 00pa3oBaTeNbHONM MpPOrpaMMbl B
cootBercTBHM ¢ PI'OC CIIO mo cnenuansHocty 11.02.04 PagmorexHudveckue
KOMITJIEKCHI ¥ CUCTEMBI YIIPABJICHHUS KOCMUYCCKUX JICTATEIbHBIX allllapaToB.

B coorBerctBun ¢ OI'OC COO Xumwus sBiasiercs 00s13aTeIbHOM
JTUCITUTIIMHOM Ha YPOBHE CpeaHETo 001ero oopa3oBaHmsl.

1.2. Ilesiu ¥ uIaHMpYeMble pe3yJabTaThl 0CBOCHHUS JUCHMILIHHbBI

1.2.1. llean u 3agauyn JUCHUILJINHBI

dopMUpOBaHUE y CTYAEHTOB NPEACTABICHUS O XUMUYECKON COCTABJISIOLIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, KaK OCHOBBI TMPHUHATHS pEUICHUNU B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOTO MOBEACHUS B
MIPUPOJHOM CpeJie.

3amauyu TUCUMILTHHBI:

1) chopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEH Cpelie, NEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYIIbI HEOPraHUYECKUX U OPTaHUUYECKUX
BCILIECTB, YPaBHEHUS XUMHUYECKUX  pEaKlUHui, OOBICHATbH HUX  CMBICI,
HUHTEPIIPETUPOBATH PE3YIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,;

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIINX  XUMHUYECKUX
HKCIIEPUMEHTATIbHBIX HCCIEIOBAaHUN C COONIOACHHEM TMpaBUiI 0OE30MacHOTO
oOpaleHus ¢ BEIeCTBaMH 1 JIa0OpaTOPHBIM 000PYTI0BAHUEM;

4) pa3BUTh YMEHHUS UCITIOIH30BATh MH(POPMAIIMIO XUMUYECKOTO XapaKTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) cdopmupoBaTh  yMEHUSI ~ NPOTHO3UPOBATh  MOCIEACTBUS  CBOEHU
JEATCIBHOCTH M XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
IIPOLIECCOB;

6) chopMupoOBaTh MOHUMAHUE 3HAYUMOCTH JOCTHXKEHUNA XUMUYECKON HAyKH
Y TEXHOJIOTUH JJI PAa3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yJbTaThl OCBOCHHS 0011€00pa3oBaTeIbHOH TUCHHUILIMHBI B cooTBeTcTBHH ¢ PI'OC CI1O

u Ha ocHoBe PI'OC COO

Koa u IIlnanupyemMsblie pe3yJbTaThbl 0CBOCHHS JMCIHUILIHHBI

HAHMEHOBaHHe

q)OPMpreM]’jX Oo0mmue JlucuunImHapHbIe

KOMIIeTeH U

OK 2. B yacTH TPpY10BOr0 BOCIIUTAHMA: - BJAIETh CUCTEMOM XHMMUYECKUX 3HAHUM, KOTOpas  BKIIOYACT:
OpraHu3oBbIBaTh | - TOTOBHOCTb K TpPYyJy, OCO3HAaHHE LEHHOCTH | OCHOBOIIOJArarolUe IMOHATHS (XMMHUYECKMH 3JIEMEHT, aTOM, 3JEeKTPOHHAs
COOCTBEHHYIO MacTepCcTBa, TPYAOIO0HE; o0boJouka aToma, s-, p-, d-3JIeKTPOHHBIE OpOMTaIM aTOMOB, MOH, MOJIEKYJIa,
JEATEIbHOCTD, - TOTOBHOCTb K aKTUBHOW JEATEIIBHOCTHU | BaJICHTHOCTb, 3JEKTPOOTPULATENBHOCTb, CTEIEHb OKUCIICHUS, XMMHYECKas
BBIOMPATH TEXHOJIOTUYECKOM U COLIMAJBbHOM | CBSA3b, MOJIb, MOJISIDHAs Macca, MOJIIPHBIA OObEM, YIJIEPOIHBINA CKEJeT,
THUIIOBBIC METOABI | HAIIPABJIEHHOCTH, CHOCOOHOCTh HHUIIMMPOBATh, | GYHKIMOHATIbHAS TPYIIA, PaJUKall, U30MEpHUs, N30MEPbI, TOMOJIOTUYECKUH
U CIIOCOOBI IUIAHUPOBATh M CAMOCTOATEIBHO BBIIIOJIHATE | Psll, TOMOJIOTH, YIJIEBOLOPOIBI, KUCIOPOI- U a30TCOACPIKAILINE COCTUHCHHUS,
BBITIOJTHCHUS TaKylo JACSATEIbHOCTD; OMOJIOTMYECKH aKTUBHBIE BeLIECTBA (YIJIE€BOIBI, JKUPBI, OEIKU), MOHOMED,
npodeccuoHaNbH | - HHTEpPEC K pa3IU4HBIM cepam | moauMep, CTPYKTypHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE  COEIMHEHUS,
BIX 3a]a4, Ipo(heCCUOHATILHOMN 1EATEIbHOCTH. KPUCTAJUINYECKasl PEIIeTKa, TUIbl XUMHYECKUX PEaKUUN (OKUCIUTEIbHO-

OILICHUBATh UX
3¢ heKTUBHOCT U
Ka4ecTBO.

OBjianeHue yHHBepPCAJIbHBIMH
MO3HABATEJIbHBIMM IEHCTBUSIMH:
a) 0a30Bble JIOTUYECKHUE 1eliCTBUS:
dbopMynupoBaTh u

y4eOHBIMU

- CaMOCTOSITEIEHO
aKTyaJIM3UpOBaTh MPOOJIEMY, pacCMaTpPUBATh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CYHICCTBCHHBII\/’I HpI/ISHaK NI
OCHOBAHUA IJIs1 CpaBHeHI/Iﬂ, KJ'IaCCI/ICbI/IKaIII/II/I 158
00001IEeHHS;

- ONpENeNATh LEMH JeATCILHOCTH, 3aJaBaTh
napaMeTpbl U KPUTEPUHU UX JIOCTUKCHUS,

- BBIABJIAITH 3dKOHOMCPHOCTU U IIPOTUBOPCHHUA B

BOCCTAHOBUTEIIbHBIE, 3K30-U 3HJIOTEPMUYECKHE, PEAKLIUH HOHHOIO OOMeHa),
pacTBOp, MIEKTPOJIUTHI, HE MIEKTPOJIUTHI, JIEKTPOIUTHYECKAs TUCCOLMALINS,
OKHCJIUTENb, BOCCTAHOBUTEIND, CKOPOCTh XUMUYECKON PEAKIIMH, XUMUUYECKOE
paBHOBeCHE), TEOPHMM M 3aKOHBl (TEOpUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. bytnepoBa, Teopus 3IEKTPOIUTHUECKOM
aucconuanuu, nepuogudeckuii 3akod .M. MenneneeBa, 3aKOH COXpaHEHMs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XUMHH, (PAKTOJIOTUYECKUE
CBEJICHHUS O CBOMCTBAaX, COCTaBE, MOJYUYCHUH U OE30IIaCHOM HCIIOJIb30BaHUU
BAOXHEUIIIMX HEOPraHMYECKUX M OPraHMYecKHUX BeUIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YETIOBEKA;

- yYMETb BBIABJIATH XapaKTEpHbIE NPU3HAKU M B3aMMOCBA3b M3YyYEHHBIX
MOHATUM, TPUMEHSTh COOTBETCTBYIOIIME TOHATHUS IIPU OMMCAHUN CTPOEHUS U




paccMaTpruBaACMBbIX SABJICHUAX

- BHOCHUTb KOPPCKTHBBI B  JCATCIBHOCTD,
OLCHUBATb COOTBETCTBUC PE3YJILTATOB ILCJIAM,
OLICHUBAThL PUCKU HOCJIGI[CTBI/II;'I ACATCIIBHOCTH,

- Ppa3BUBATb KpPCATHBHOC MBIINUJICHUC IIPpU
PEIICHUHU XXU3HCHHBIX HpO6J'I€M.

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE HeHCTBUS:

- BJIAAETh HaBBIKAMH y4eOHO-
HCCIIe0BaTEIbCKOMN n MPOEKTHOM
JIEeITEIbHOCTH, HaBBIKAMH paspenieHus
pooem;

- BBISIBJIATH HpI/I‘II/IHHO-CJICIICTBeHHBIe CBA3U U
aKTyaJII/I3I/IpOBaTI> 3az[at1y, BbIIBUT'ATb FI/IHOTe3y
cec peIHeHI/ISI, HaXOIuUThb apFYMeHTBI JJIA
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3aaBaTh
rapaMeTpbl U KPUTEPUH PEIICHHS,

- aHAM3WPOBATh MOJNyUYEHHBIE B XOJ€ PEIICHUs
3a/lau pe3yabTaThl, KPUTHUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTH, NMPOTHO3UPOBATH W3MEHCHUE B
HOBBIX YCJ'IOBI/ISIX;

- YMCTB HCpCHOCI/ITB 3HAHUSA B HOSH&B&TCHBH}/}O
U IPAKTHUUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;
- yMeThb HWHTETPUPOBATH 3HAHUS M3 Pa3HBIX
MpeIMETHBIX 00IacTei;

- BBIABUTATh HOBBIE WJAEU, Mpeljarath
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;

- CHOCOOHOCTh

nux HCII0JIB30BaHUA B

ITO3HABATEJIBHON U COL[MAIbHOM MTPAKTHKE.

CBOICTB HCOPTaHUYCCKUX M OpPraHNMYCCKHUX BEIICCTB M HX HpGBpaH.ICHHfI;

BBISIBJIATD B3alMOCBA3b XUMHUYCCKUX 3HAaHUH C IIOHATHUAMU u
NpCACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX TPCIAMETOB,
UCIIOJIB30BaTh HanMCHOBAHUA COGI[I/IHeHI/Iﬁ

- YMCTb XUMHNYCCKHUX

MEXKIYHAPOAHOTO COK3a TEOPETUYECKOM UM MPUKIAJHOM XHUMHU U
TpUBHAJIbHBIE HA3BAaHUS BaXHEHIIINX BEIIECTB (ITUIICH, alleTHIICH, TJIUIEPHH,
¢denon, Qopmanbaerus, YyKCyCHas KHCIOTa, TJMIHMH, YyrapHblii ras,
YIJIEKHUCIIBIN ra3, aMMHUaK, raleHas U3BeCTb, HEralleHas U3BECThb, TUThEBAs
colla U APYTUX), COCTaBIATh (POPMYJIbl HEOPTAaHMYECKUX U OPraHMYECKUX
BELIECTB, YPAaBHEHHS] XHUMHUYECKUX pEaKUUd, OOBICHATH HX CMBICT;

IIOATBCPIKIAATh XapaKTCPHBIC XUMHUYCCKUEC CBOMCTBA BCIICCTB
COOTBCTCTBYIOIIMMHU SKCIICPUMCHTAMHU W 3allMCAMU ypaBHeHI/Iﬁ XUMHNYCCKUX
pEeaKLHnii;

- YMCTHb YCTAHABJIMBATL HNPUHAMIC)KHOCTb H3YUCHHBIX HCOPraHHMYCCKUX M
OpPraHUYECKUX BEILIECTB K ONpE/AEICHHBIM KlaccaM U IpyMIaM COEAMHEHUH,
XapaKTepu30BaTh MX COCTAaB U BaKHEHIIME CBOWCTBA; ONPEAENSATbh BHUJIbI
XUMHUYECKHX CBs3ell (KOBaJeHTHas, MOHHAs, METaJJIMUecKasi, BOAOPOAHAs),
THUIBI KPUCTAUTHYECKUX PEIIETOK BEIECTB; KIacCU(UIMPOBATh XUMUUYECKUE
peaxium;

- chopMupoBaTh
GCTGCTBGHHOHaquOﬁ KapTUHBI MHpa, POJU XUMHUHU B ITO3HAHWUUN SIBIICHUH
IIPUPOJIEL,
(YHKIIMOHATIBHON IPaMOTHOCTH, HEOOXOAMMOM ISl peIIeHUs! MPaKTHUYECKUX

MPEACTABICHUS: O XUMHYECKOM  COCTaBIIAIOLIECH

B (OpPMHUPOBAHMM MBIIIJIEHUSI M KYJIbTYPbl JIMYHOCTH, €€

3aa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/10pOBBIO U
MIPUPOIHOM CPEJE;

- yMeTb MpPOBOJUTH pacueTsl MO XMUMHUYECKHMM (opMylaM M YpaBHEHUSIM
XUMHUYECKUX  peakUuid ¢  HCIONb30BaHMEM  (U3NYECKUX  BEJIMYHH,
XapaKTEepU3YIOIIUX BEIIECTBAa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMallbHbIE YCIIOBHUSI) Ta30B,

KOJIM4YECTBa BCIICCTBA, MCIIOJIb30BATH




CUCTEMHBIC XHMMHWYCCKUEC 3HAHUA JIA IPUHATUA peH_ICHI/Iﬁ B KOHKPETHBIX
’KM3HCHHBIX CUTyallMAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUCM,

OK 5.
Hcnonb3oBars
UH(POPMALMOHHO-
KOMMYHHKAITHOHH
bI€ TEXHOJIOTHH B
npo¢eCCHOHAIIbH
O IeSATEIIbHOCTH.

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:
- c(OpPMHPOBAHHOCTH MHPOBO33PEHHU,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAYKH U OOILECTBEHHOW NPAKTUKH,
KyJIbTYp,

CHOCO6CTBYIOH_ICFO OCO3HAaHHUIO CBOCIro MECTa B

OCHOBAHHOI'O Ha JHUajiore
MOJIMKYJIIBTYPHOM MHPC;
- COBCPHICHCTBOBAHUC SI3BIKOBOM u

YUTATEIBCKOM  KYJIBTYpbl ~ Kak  CpeICTBa
B3aUMOJCUCTBUS MEXAY JIIOAbBMU M IO3HAHUSA
MHpA;

- OCO3HaHUEC IICHHOCTHU HayLIHOﬁ JACATCIIBHOCTH,

TOTOBHOCTb ~ OCYHIECTBISATh  HPOCKTHYD U
HCCIIEIOBATEIBCKYIO JESTENBHOCTD
WHIVBUAYAJIBHO U B TPYIIIIE.

OBnajgeHne yYHHBEPCAJIBHBIMHM  y4eOHBIMH

NMO03HABATEJIbHBIMU 1eHCTBUAMM:

B) pa6ora ¢ undopmanmeii:

- BJI3JIETh HAaBBIKAMH IOJY4YE€HUs] HMH(OpMaLUu
N3 UCTOYHUKOB PA3HbIX THIIOB, CAMOCTOATCILHO
OCYILIECTBIIATh MOUCK, aHAJIU3, CUCTEMAaTU3AIUI0
U HMHTEPHpETaruio HMHPOPMAIUU  Pa3IHUHBIX
BUJIOB ¥ (POPM MpeACTaBICHUS;

- co3/laBaTh TEKCTHl B pa3iHuYHbIX (popmarax c
y4eTOM Ha3HaueHus WHGOpMAallUd U IEIeBOU

ayTUTOpPUH, BbIOMpas ONTHUMAJIbHYIO (GopMy

- YMCTb IJIaHUPOBATH u BBIIIOJIHATD XUMHYECKHI OKCIICPUMCHT

(mpeBpallleHUsT OPraHUYECKUX BELIECTB IPU HArpEeBaHUHU, IOJIYYEHHE
STWIEHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIUU HA aJbAETUbI,
KpaxMas, YKCYCHYIO KHCIIOTYy; JAeHaTypauus O€JIKOB IIpH HarpeBaHuUH,
LBETHbIE peaKIuu OEJNKOB, MPOBOJUTH PEAKIUUd MOHHOrO OOMeEHa,
OTIpE/ICTISATh CPeNy BOAHBIX PACTBOPOB, KAUYECTBEHHBIEC PEAKIIUU Ha Cynabdar-,
kapOoHaT- U pewath

AKCIICpUMEHTAIbHBIC 3a7aur 1Mo TemaMm "Metamwiel" u "Hemeramnsl") B

XJIOPUA-aHUOHBI, Ha  KaTHOH  aMMOHHUS,
COOTBETCTBUM C IIpaBWJIaMHU TEXHUKU OE€30IaCHOCTH IpPU OOpaALIECHUH C
BeIIeCTBAaMH M J1aOOPaTOPHBEIM O0OPYJIOBAHHEM; MPEACTABIATh PE3yIbTAThI
XUMHYECKOTO IKCIIEPUMEHTA B ()OpME 3aIHCH YPABHCHUI COOTBETCTBYIOIIMX
peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

- YMETh aHATU3UPOBATh XUMHUECKYIO HH(OPMAIIHIO, TOY4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBOi uHpopmanmu, ceth IHTepHET U Apyrue);

- BIAJCTh OCHOBHBIMH METOJAaMH HAY4YHOTO TIO3HAHHUS BEIIECTB U
XUMUYECKUX  SBJICHWH  (HaOIO/ICHHE,

MOI[eJ'II/IpOBaHI/Ie);

HU3MCPCHUC, OKCIICPUMCHT,

- YMEeThb IPOBOAMTH pacueThl MO XUMHUYECKUM (opMmynaM M YypaBHEHHSIM

XUMHNYECKUX pCaKHI/Iﬁ C HCIIOJB30BaHUEM (i)I/ISI/I‘-ICCKI/IX BCJIMYHUH,

XapaKTEPU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CHUCTEMHBIE XMMMUECKHE 3HAHMS IS NPHUHIATHUS PELIEHHH B KOHKPETHBIX

JKM3HCHHBIX CUTYyallMsX, CBSI3aHHBIX C BEIICCTBAMM U UX IIPUMCHCHUECM,




MPEACTABICHUS U BU3YyaIU3aLNH;
- OLIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uHpOpMalUU, €€ COOTBETCTBHE IPABOBHIM U
MOpPaJIbHO-ITUUYECKUM HOpPMaM;

- HCIIOJIb30BaTh CpeACTBAa MH(POPMALMOHHBIX U

KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B pPEIICHUN

KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX u
OpraHM3allMOHHBIX 337a4 €  COOJII0JIeHHEM
TpeboBaHUM PTrOHOMUKH, TEXHUKH

663OHaCHOCTI/I, TMI'MCHBI, pecypcoc6epe>I<eHI/Iﬂ,

IIpaBOBLIX n STHYCCKUX HOPpM, HOpM
MH()OPMAIMOHHON OE30MMaCHOCTH;

- BJIAACTb HAaBbIKaMHM PACIIO3HABAHUA W 3alIUTHL
uHpopmanuy, HHOOPMAIIMOHHOKH 0e30IacHOCTH

JIMYHOCTH.

OK 6. PaGotats B
KOJIJICKTHBE U
KOMaH/Ie,

3¢ PeKTUBHO
o0miarhest ¢
KOJUICTaMH,
PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEIEIICHUIO;

-OBJIaJICHHE yueOHo-
HCCIIEI0OBATENBCKOW, TPOCKTHOW M COLHMAIBHOMU

ACATCIIBHOCTHU

HaBbIKaMH

Osiaanenue
KOMMYHUKATHBHBIMU JIEHCTBUAMMH:
0) coBMeCTHas 1eITeJIbHOCTD.

YHUBEPCAJIbHBIMHA

- IIOHUMAaThb U HUCIIOJIB30BAThH HpeI/IMYHIeCTBa
KOMaHJIHOW ¥ WHIUBUIYaTbHOU pabOTHI;

- NPUHUMATh LEIU COBMECTHOM JEATEIBbHOCTH,
OpraHu30BbIBaTh U KOOPAWHUPOBATH JEHCTBUSA
M0 €€ JOCTMKEHHUIO: COCTABIIATH IIJIaH JESHCTBHH,

BBIITIOJIHATH XUMHYECKHI

- yMeTb
(mpeBpaleHuss OpraHUYECKMX BELIECTB INPU HarpeBaHMH,

IUIAaHUPOBaTh U 9KCIIEPUMEHT

MOJIyYEHUE
STWIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKLMU Ha albJETHU[BI,
KpaxMal, YKCYCHYIO KHCIIOTYy; JeHaTypauus O€JIKOB IIpH HarpeBaHuUH,
LBETHBbIE pEaKUUu OEJIKOB; MPOBOAUTH pEaKIMM HOHHOrO OOMeHa,
OTIpEEIIATh CPely BOAHBIX PaCTBOPOB, KAUECTBEHHBIE PEaKIUU Ha Cyabdar-,
KapOOHaT- MW  XJOpUA-aHUOHBI, HA  KaTUOH AaMMOHUS;  pellaTrh
SKCIIEpUMEHTaJIbHbIe 3afaun 1o TemaMm "Mertamisl" u "Hemeramisl") B
COOTBETCTBUHM C IMpaBWJIaMHU TEXHUKH OE€30MacHOCTH MpHU OOpaIlEHUH C
BEIIECTBAMH U J1aOOpPaTOPHBIM OOOPYJIOBAaHUEM; IPEJCTABIATh PE3YIbTAThI
XUMHUYECKOT0 SKCIIEpUMEHTa B (hopMe 3alHCH YPAaBHEHUI COOTBETCTBYIOIIMX

peaKLII/Iﬁ )51 (bOpMYJ'II/IPOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB.




pacmpeseniaTh poiIM  C  YY4ETOM ~ MHEHHH
y4aCTHHKOB 00CyX/1aTh pe3yabTaThI
COBMECTHOI paboThI;

- KOOpAMHUPOBaTb M BHINOJHATH paboTy B
YCIOBUSAX  pPEAIBHOTO,  BUPTYaJbHOTO U
KOMOMHHMPOBAaHHOTO B3aUMO/ICHCTBUS;

- OCYLIECTBJIATh IO3UTHBHOE CTPATETHYECKOE
MIOBE/ICHUE B PA3JIMYHBIX CHUTYALUSX, IPOSBIIATH

TBOPYECTBO u BOOOpakeHue, OBITh
WHUIIMATUBHBIM.
Osaanenne YHHUBeEpPCAJbHBIMHU

peryJsiTUBHBIMHU JeHCTBUSIMMU:

r) NpUHATHE ce0sl M APYTrUX JI0dei:

- NPUHUMATh MOTHUBBI U aAPTYMEHTHI JIPYyTUX
JOJIEH pu aHallu3e Pe3ybTaTOB JIEATEIbHOCTH;
- TpU3HABaThb CBOE IMpPaBO M MPaBO JPYrHX
JIIOZICH Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH TMOHUMAaTh MHpP C
TTO3UIINH IPYTOTO YeJIOBEKa.




2. CTpyKTypa M coaepkaHue 0011eo0pa3zoBaTeJJbHOH TUCHUILIMHBI « XUMUD)

2.1. O0beM TMCHHUILVIMHBI U BUABI Y4eOHO# padoThl

Buj yueOHoi1 padoThl O0bem B yacax
O0bem o0pa3oBaTe/IbHOM NPOrpaMMBbl JHCHUTIIHHBI 44
1. OcHoBHOe cojep:kaHue 40
BT. U..
TeopeTudecKoe oOydeHue 28
MPAKTUYECKHUE 3aHATUS 12
2. HpodeccuoHaIbHO-OPMEHTHPOBAHHOE  CO/lep:KaHuUe )
(copep:kaHue MPUKJIATHOTO MOXYJIA)
BT. 4.:
TEOpeTUIeCKoe 00yueHue 2
3. IIpoMe:kyTouHasi aTTeCTAIUS: 5
auddepeHUUPOBAHHBIN 324ET
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE TUCHUTIHHBI

dopmup
HaunmenoBan Conep:xanue y4eOHOro Marepuasa (OCHOBHOe H MNPo(ecCHOHAIbHO- 06
. beM eMble
e pa3/iesioB OpPMEHTHPOBAHHOE), J1a00PATOPHbIE M NMPAKTHYECKHE 3aHATHS, NPUKJIAJIHON y
4acoB KoMIere
U TeM MOAYJIb
HIMH
1 2 3 4
OcHoBHOE co/lep:KaHue 40
Pa3zgen 1. OcHOBBI cTPOEHUS BelleCTBA 6 OK 2
Tema 1.1. Teopernueckoe odyuenue 2
CrpoeHue aTromMoB
S — CoBpemeHHas MoJienb CTpoeHHUs: aToMa. CUMBOJIMYECKUH A3BIK XUMHU. XUMUYECKHUN
SIICMCHTOR 4 | 27eMeHT.  OnekTpoHHas KoHuryparms aroma. Krnaccmukamms —XHMHYECKHX
pUpona aNeMeHTOB  (s-, P-, d-oneMeHThl). BajeHTHbIe 9JeKTpOHBI.  BaleHTHOCTb.
XAMIECKOR ONEeKTpOHHAs MpPUpPOJAa XUMHUYECKOM CBS3H. OJIEKTPOOTPHULATENBHOCTh. Bumisl
J— XUMUYECKOH CBs3M (KOBaJIEHTHAsl, IOHHAs, METAJUIMUECKasi, BOJOPOHAS) U CIIOCOObI
ee oOpa3oBaHUs.
IIpakTnyeckne 3ansaTus Nel. «YcraHOB/IeHHE CBSI3H MKy CTPOCHHEM aTOMOB 2
XHMHYECKHX 3JIEMEHTOB.»
[IpakTuueckue 3agaHus Ha YCTAaHOBJEHHE CBSA3M MEXJIYy CTPOEHHEM aTOMOB
XUMHUYECKHX DIIEMEHTOB M TEPUOJNYECKUM H3MEHEHHEM CBOICTB XMMHUYECKUX
JJIEMEHTOB M HMX COEIMHEHUH B COOTBETCTBUM C MosIokeHHeM [lepuoanueckoit
CHUCTEMBI.
Tema 1.2. IIpakTuyeckne 3anaTuss Ne 2. «PemieHne NPaAKTHKO-OPHEHTHPOBAHHBIX, 2 OK 2
Ilepnonnueckuit TEOPeTHYECKHUX 32/IaHUI HA XaPAKTEPUCTUKY XMMHUYECKHX 3JICMEHTOB.» OK 5
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3aKOH U Taliuma
.. MenneneeBa

Pemrenue npakTHKO-OpUEHTHPOBAHHBIX, TEOPETUUECKHUX 3aJaHUN HA XapaKTEPUCTUKY
XHMHYECKUX  JJEMEHTOB «MeTauim4eckue W HEMETAUIMYECKUE  CBOMCTBA,
QJICKTPOOTPUIATCIBHOCTD XUMHUYCCKUX 3JIECMCHTOB B COOTBETCTBUHN C ux
OJICKTPOHHBIM CTPOCHHUEM U IIOJIOKCHUCM B HCpHOIIH‘-IGCKOﬁ CUCTEMC XUMHNYCCKUX
aneMmeHTOB JI.1. Menaeneeray.

Pa3nen 2. XuMunueckue peakuuu

Tema 2.1. Tunm
XUMHYECKHX
peaxkun

Teopernueckoe o0yueHue

Knaccupukanuus M TUOB XUMHUYECKUX PEAKIHUH € y4yacTUEM HEOPraHM4eCKHX
BeniecTB. CoCTaBICHUE YPAaBHEHUN PEAKLUI COENMHEHNUs, PA3JIOKEHHUs, 3aMELICHMUS],
oOMeHa, B T.4. peakLuii TOpeHUs], OKUCIECHHUSI-BOCCTAHOBIICHHS.

ypaBHGHI/Iﬂ oKucIeHMsA-BoccTaHOBIcHHA. CreneHb oOkuciacHHSA. OKHCIUTEIb U
BoccTaHOBHUTEb. CoOCTaBlIECHHE H YpaBHUBAHHUEC OKUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX
peaKI_II/Iﬁ MCTOJOM JJICKTPOHHOI'O b6amanca. OKHCIUTEIHLHO-BOCCTAHOBHUTEILHBIE
peakuuu B HOpUPOAC, IIPOU3BOACTBCHHBIX TIIpOLECCAX W KHU3HCACATCIBHOCTU
OpraHHU3MOB.

IIpakTnyeckne 3ansarus Ne 3. «CocTraBjieHHe YPABHEHHI W PeLICHHUA 3a1a4 HA
KJIAacCH(PUKALNIO M THIIBI XUMHUYECKHX PeaKIui.»

CocraBneHue ypaBHeHI/Iﬁ U PpCIICHHA 3aJla4 Ha KJ'IaCCI/I(l)I/II(aHI/IIO N THIIBI
XUMHUYCCKUX peaKI_II/Iﬁ C y4YyaCcTHUEM HCOPraHMYCCKHUX BCIICCTB, COCTABJICHUC
ypaBHeHI/Iﬁ peaKI_[I/Iﬁ COCAUHCHHUS, PA3JIOKCHUS, 3aMCIICHN, O6MeHa, B T.4. peaKHI/Iﬁ
TrOopCHUs, OKUCIICHUA-BOCCTAHOBJICHUS.

OK 2

Tema 2.2.
DNEKTPOIUTHYECKA

Teopernueckoe o0yuenue

TeopI/I}I 3J'ICKTpOJII/ITI/I‘-IeCKOI71 Jucconuanuu. MoHBL. 3J'ICKTpOJ'II/ITLI, HCAJICKTPOJIUTHI.

OK 2
OK 6
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s OUCcoLManus U
WOHHBIA 00OMEH

PeaKI_II/II/I noHHoro obOmena. CocraBiieHUE peaKHI/Iﬁ HOHHOIO 0oOMeHa IIyTEM
COCTaBJICHUA HUX IMOJHBIX W COKPALICHHBIX MOHHBIX ypaBHeHHﬁ. KuciaoTHO-OCHOBHBIC
pCaKknuu. 3aI[aHI/ISI Ha COCTaBJICHUC MOHHBIX peaKuHﬁ.

Pa3nes 3. CTpoeHue u cBOiicTBAa HEOPraHNYeCKUX BellecTB 10 OK 2
OK'5
Tema 3.1.| Teoperuueckoe o0yueHue 2
Knaccudukanms, y
[Ipenmer Heopranmyeckoi xumuu. Knaccudukanuss HEOPraHMYECKUX BEIIECTB.
HOMEHKJIaTypa U
CTpocHHe [Ipocteie u cnoxkuble BemiecTBA. OCHOBHBIE KJIIACCHI CIIOKHBIX BEIIECTB (OKCH/IBI,
TUJIPOKCH/IBI, KUCIIOThI, COJIM). B3auMOoCBs3b HEOPraHNYeCKUX BEIIECTB. ArperaTHble
HEOPraHUYECKUX
BEIECTD COCTOSIHMSI ~ BemecTBa. Kpucramumyeckue u  amopdHbIe BemecTBa. UMb
KPUCTAUNIMYECKUX PELIETOK (aTOMHas, MOJIEKYJIIpHas, HWOHHAas, METaJUIN4ecKas).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPHUCTAIIMYECKOH pEIIETKH.
3aBHCHUMOCTb XMMHUYECKON aKTUBHOCTH BELIECTB OT BUJA XMMHUYECKON CBSI3U U THIIA
KpUCTaNIn4ecKoil pemeTku. [IpuunHbpl MHOrooOpasus BEIIecTB.
IIpakTnyeckne 3anaTusa Ne 4. «3aKkpenieHue HABbIKOB M PeLICHHE 32124 9
nokJiaccupukanus, HOMEHKJIATYPa H CTPOCHHE HEOPTAaHUYECKUX BelleCTB.»
3aKkperieHuEe HaBBbIKOB U PELICHUE 3a/1a4. Ha Ha3BaHUE BEILECTBA. COCTABICHUE
XUMHYeCKOH Gopmyibl o MexayHapoaHoi cucreme (MFOITAK); pemenue
MPAKTUYECKHX 3a/1aHU 10 KJIacCU(PUKAIUKA U HOMEHKIIATYpe.
Tema 3.2. Pusuxo-| Teopernueckoe odyyeHue 4 OK 2
XUMUYECKHE - OK 5
CBOMCTRA Mertamnsl. O6mue ¢Qusnyeckue M XHMUYECKHe CBoicTBa MeTamuioB. CrocoOsl
MIOJIy4€HUsl. 3HAUEHUE METAJIJIOB U HEMETAUIOB B IIPHU U KU3HEAEITEIbHOCTU
HEOPTAHHUECKHX olry4ye 3Ha4yeHHue Me 0 eme 0 pupoze 3HENEATENBHOC
BEIIECTB 4eJoBeKa W opranu3mMoB. Koppo3us MeTayuioB: BHABI KOPPO3UH, CHOCOOBI 3aIUTHI

MCTAJIJIOB OT KOPPO3HUU. HCMETAJLJIBI.
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OOmue Qusnueckue M XMMHUYECKHE CBOWCTBA HEMETaIOB. THUIMYHBIE CBOMCTBA
HemeraiioB [V— VII rpynn. Knaccudukaums u HOMEHKIaTypa COEAMHEHHH
HemeTaoB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B IIPHPO/IE.

Tema 3.3. Teopernueckoe o0yueHue OK 2
WNnentudukanus ~ OK 5
XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIECTB (OKCHUIOB,
HEOPraHUYECKUX b 7 OK 6
BEILIECTB TMJIPOKCUOB, KHCIOT, COJe M J1p.). 3aKOHOMEPHOCTM B M3MEHEHUHU CBOMICTB
IIPOCTBIX BEIIECTB, BOAOPOAHBIX COCAMHEHNN, BBICIIUX OKCUIOB U THIPOKCH/IOB.
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCKHX BelleCTB OK2
Tema 4.1. Teoperuueckoe o0yueHue
Kiaccudukamms, - y
cTpoeHue u [losiBnieHMe M pa3BUTHE OPraHMYECKON XUMHUM Kak Hayku. lIpenmer opranmueckoit
XUMHH. MeCTO U 3HaYeHHE OPraHUYECKON XUMUU B CUCTEME ECTECTBEHHBIX HayK.
HOMEHKJIaTypa
XUMHUYECKOE CTPOEHUE KAK MOPSAJOK COCOUHEHMsI aTOMOB B MOJIEKYJIE COIVIACHO MX
OpPraHMYECKHUX
BELLIECTB BaJICHTHOCTH. OCHOBHBIE MTOJIOKEHUS TEOPUM XMMHUYECKOTO CTPOEHUSI OPraHU4YECKUX
coequHeHnil A.M. byrinepoBa. YTiepoaHBIl CKElIET OPraHU4eCKOW MOJIEKYJIBI.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHYECKOIO CTPOEHHUs MouieKynl. M3omepus u
H30MEDBI.
[lonsitue o ¢yHkuuoHanpHOW Trpymnme. Panukan. IlpuHnuns! knaccupukanuu
OpraHMYEeCKUX CcoeluMHeHUuH. MexayHaponHas HOMEHKIaTypa U  TMPUHIUIBI
HOMEHKJIATYpbl ~OpraHuueckux coeauHeHuil. [loHstue 00 a3zorcopepkanux
COEMHEHUX, OMOJIOTMYEeCKH aKTHBHBIX BelllecTBax (yrieBojax, KHupax, Oeiakax u
1p.), BBICOKOMOJIEKYJISIDHBIX COEAMHEHUSX (MOHOMEp, TMOJHUMEpP, CTPYKTYpHOE
3BEHO).
Tema 4.2.| Teopernueckoe o0y4yeHue OK 2
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CaoiicTBa
OpraHUYECKUX
COCTUHEHUN

@U3NKO-XMMHUYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHUM OTAENIbHBIX KJIacCOB
(ocobenHocTH Kiaccu(UKaMM U HOMEHKJIATYphl BHYTPU Kjlacca; TOMOJIOTUYECKHNA
psaa u obmas Gopmyna; u3oMepus; (pU3MUECKUEe CBOMCTBA; XMMUYECKHUE CBOWCTBA,
CHOCOOBI TTOTyUYEHUS ):

— Npe/eTIbHBIE YIIIEBOAOPOIbl (AJIKaHbI U IIUKJIOAJIKaHbl). ['opeHre MeTaHa Kak OJuH
13 OCHOBHBIX MICTOYHHMKOB TEIlJIa B IPOMBIIUIEHHOCTH U ObITY. CBONCTBA MPUPOIHBIX
YIJIEBOJOPOIOB, HAXO0XKIECHHUE B IPUPOJIE U IPUMEHEHHUE aJIKAHOB;

— HeTpeeNbHbIe (aJIKeHbI, ATKUHBI U aJKaJUeHbl) U apOMaTHUYECKHUE YIIeBOIOPOIbI.
['opeHue aneruneHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH JJIsi CBAPKHU U
PE3KU METaJIOB.

Kucnoponaconepxkamue coeuHeHUs (CUPTHI U (EHOIBI, KapOOHOBBIE KHCIOTHI H
3¢upbl, ampIETUbl U KETOHBI, XHUPbI, yrieBoibl). llpakTuueckoe NnpuMEHEHHE
STWIEHIJIMKOJIS, IuueprHa, gpenona. [lpumenenue popmanbaeruia, aneraibaerusa,
YKCYCHOM KHCJIOTBI. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moromiue
CBOMCTBa MbLIA

—  a3oTcolepKalie  CoequHEeHHs  (aMHHBI W aMHHOKUCIOTBHI,  O€JKu).
BeicokoMoneKynsipHble CO€AMHEHUs! (CUHTETHYEeCKHE U OHOJIOrMYeCKH-aKTHBHBIE).
Monomep, nosnmMep, CTpYKTypHOe 3BeHO. [lonmmepusanus 3TuaeHa KaKk OCHOBHOE
HaIlpaBJICHUE €TI0 UCITOJIb30BAHUSA.

I'enernueckas cBsI3b MEXAY KJacCaMHU OpPraHMYECKUX COCTUHEHUH.

OK 5
OK 6

IIpakTnueckass padora Ne 5. «PemeHue pacyeTHbIX 3a2/1a4 MO YPaBHEHUSIM
peakuuii ¢ yyacTueM OPraHu4ecKUX BellecTB»

PemreHne nenodek MNpeBpallleHUN HA TEHETHYECKYI0 CBI3b MEXAYy KiacCaMu
OPraHUYECKUX COCAVHEHUHN C COCTABICHUEM HAa3BaHUN OPraHUYECKUX COCAUHEHUN
110 TPUBHAJIBHON WJIM MEXKIyHApOJHOM CHCTEMATHYECKOW HOMEHKIarype. Pemenne
pacyeTHBIX 33J1a4 M0 YPABHEHUSAM PEAKIMM C Y9aCTHEM OPraHUYECKUX BEILECTB.

Tema 4.3.

Teoperuyeckoe o0yueHue

OK 2
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Nnentuduxanuys buooprannueckue coenuHeHus. [IpuMeHeHne u OMoOJIOTHYECKas POJIb YIIIEBOJIOB. OK 5
OpraHUYeCKUX OxucneHue yrieBoJOB — MCTOYHMK D3HEPIUM KUBBIX opraHusmoB. Obmnactu OK 6
BELIECTB, UX NPUMEHEHHs aMHHOKHUCIOT. [IpeBpamieHuss OenKOB THIMM B  OpraHU3MeE.
3HAYEHUE U buonornueckue ¢yHkuun OenkoB. buomormueckue ¢yHkuumu xupoB. Poisb
IIPUMEHEHUE B OpPTraHUYECKOM XMMHHU B PEIICHUH MPOOIIeM MUIIEBON 6€3011acCHOCTH
OBITOBOI 1 Poinp oprannueckoil XuMHUM B pelIeHUH IPoOIeM SHEepreTHuecKkoi 6e301acHOCTH, B
IPOM3BOJICTBEHHOM | Pa3BUTUM MEIULIMHBL, CO3JAHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHHUKOB SHEPIHU
JeSITebHOCTH (anmpTepHATHBHBIE HCTOYHHUKM SHepruu). ONacHOCTb BO3JCHCTBHA Ha JKUBBIE
YeJI0BEKa OpraHU3Mbl OPraHMYECKUX BELIECTB OTJIENbHBIX KIACCOB (YIJIEBOJIOPOJIbI, CIIUPTHI,
(beHoIIbI, XJIOpOpraHuyeckue MPOU3BOJHBIE, allbAETHIbI U JIp.), CMBICI ITOKa3aTels
IIpeieIbHO JOIMYCTUMON KOHIIEHTPAIUH.
Pa3nes 5. Kunernueckne u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMHUYECKUX pPeaKIuii
5.1CkopocTh Teopernueckoe odyuenue OK 2
XUMHUYECKHUX OK'5
peaxiii CkopocTh peaklMM, €€ 3aBUCUMOCTb OT pa3jMYHbIX (aKTOPOB: IMPUPOIbI
XUMIYecKoe pearupyomux BeIIeCTB, KOHLUEHTPALNUN pPearupyrolx BeIIeCTB, TEMIEPAaTyphl U
paBHOBECHE IUIOUIA/IM PEAaKLMOHHON MOBEPXHOCTU. TeruioBble 3QPEeKThl XUMUUECKUX PEeaKIUil.
DK30- U 3HJI0TEPMUYECKHUE, PEAKLIUU.
IMpakTuyeckue 3ausatusi Ne 6. «PemeHue 3anaHmii HA ompeaeeHHEe CKOPOCTH
XHMHYECKHX PeaKluil 1 XMMHYecKoe PAaBHOBeCHe»
Pemenue 3amanuii Ha aHanu3 (HaKTOPOB, BIMSIONIMX HA CKOPOCTH XHMHUYECKOMN OK 2
peakuun u npuHuu Jle-Illatense. OK 5
Pa3nes 6. PacTBopsl
Tema 6.1. Teopernueckoe odyuenune OK 2
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[TonsiTue o PactBopenne kak  ¢usmko-xmMmuueckuii  mpouecc.  PactBopel. CriocoOsl OK5
pacTBopax IIPUTOTOBJIEHUS] pacTBOpoB. PacTBopuMocTb. MaccoBas 10151 pacTBOPEHHOTO
BeniecTBa. CMbICI IOKa3aTeiasl MPEAEIbHO JOIMYCTUMONW KOHLEHTpPAalMd M €ro
UCIIOJIb30BAHUE B OIICHKE HKOJIOTHIECKON O€30MacHOCTH.
Tema 6.2. Teopernueckoe odyuenune 2 OK 2
UccnenoBanue OK 5
CBOJICTB PacTBOpOB [IpaBmia SKOJOTHYECKH IEIECOO0Pa3HOTO0 TIOBEIEHUS B OBITY W TPYAOBOM OK 6
JESTEIbHOCTH B IIEJIIX COXPAHEHHUS CBOETO 3JI0pPOBbS U OKPYXKAloLled MpupogHOn
Cpe/ibl; OIIaCHOCTh BO3ACHCTBUSI HA KUBBIE OPIraHU3MBbl OIIPE/ICIIEHHBIX BEIIECTB.
IIpodeccnonaIbLHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEPKAHUE MPUKJIATHOTO MOAYJIA) 2
Pa3zpnen 7. Xumusi B ObITY M IPOM3BOJACTBEHHOM /1eATEJIbHOCTH YeJIOBEKA 2
OK 2
Tema 7.1 Teoperuueckoe oGy4yenue 2 OK 5
Xumuss B ObITY H OK 6
IIPOU3BO/ICTBEHHOI Hogelilne nocTuxkeHuss XUMHYECKOM HAyKH M XMUMHUYECKON TexHoJioruu. Poib
NEATEITBHOCTH XUMHUH B 00€CTI€YEeHUH KOJOTHYECKON, IHEPreTUYECKON U MUIIEeBOW O€30MacHOCTH,
9elI0BeKa. pazBuTun MeauuuHbl. [lpaBuia moucka M aHamu3a XMMHMUYECKON HHQOpManuu U3
pa3IMYHbIX HCTOYHUKOB (HayuyHas U Yy4yeOHO-Hay4yHas JIUTEpaTypa, CpeACTBa
MaccoBoi uHpopmanuu, cetb UuTepHer).
IIpome:xyToyHasi arrecTanus. 1M PepeHUPOBAHHBINA 324€T 2
Bcero 44
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3. YcaoBus peaju3zannu NporpaMmal 001meo0pa3oBaTeJbHONM JUCHUINIIMHBI

3.1. TpeOoBanusi K MHHMMAJIBLHOMY MAaTEePHAJTbHO-TEXHUYECKOMY
o0ecreYeHu 0

Jlist peanuzary IporpaMMbl TUCIUATLIAHEI TPETYCMOTPEH YIEOHBIN KaOMHET
XUMUH.

O6opynoBanne y4eOHOro kaOuHeTa (HAIJISIIHbIE MOCOOHUsI): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOJECIH KPUCTAIMYECKUX PEIIETOK,
KOJUIEKIIUU TIPOCTHIX U CIOXKHBIX BEIIECTB, Tabnuiia MeHieneena.

Texnnueckue cpeacrBa oOOy4YeHHsl: KOMIIBIOTEp C  YCTPOHMCTBAMH
BOCIIPOU3BEICHUSA 3BYKA, IPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM.

3.2. UupopMmaniuoHHOEe oOecnieYyeHHe peau3alu NPOorpamMmMbl
Oo0s3aTebHAA TUTEpPaTypa

1. I'ycesa, E. B. Xumus aisa CIIO : yueOHO-METOAUYECKOE TOCOOHE : B 2 YACTSX.
Yacts 1 /E. B. I'ycea, M. P. 3uranmmuna, /1. Y. Kynukosa. - Kazans : KHUTY,
2019. - 168 c. https://znanium.com/catalog/product/1899344

2. boromousioBa, U. B. Heopranmmueckas xumwus: ydeOHOoe mocobme / I.B.
boromorona. - Mockaa: MHOPA-M, 2020. - 336 C.
https://znanium.com/catalog/product/1061490

3. Tabpuensn, O.C. Xumusg. 10 kmacc: 6a3oBblii ypoBeHb: yueOHuk / W.I.
OctpoymoB, C.A. Cnaakos; O.C. I'abpuensiu .— 5-e u3n., crep. — Mocksa :
[Tpoceemenwne, 2023 https://lib.rucont.ru/efd/838866

4. T'abpuensu, O.C. Xumua. 11 kmacc: 6a3oBwiif ypoBeHb: yueOHuK / W.I.
OctpoymoB, C.A. Cnaakos; O.C. TI'abpuensiu .— 5-e usn., crep. — Mocksa :
[Mpoceemenwue, https://lib.rucont.ru/efd/838865

JlonmosHuTE ILHAS JIUTEpPATypa
1. IeBnunbina, JI. B. Xumus. COopHUK 3ajad U YINPaXKHCHHH : y4deOHO-
Metoaudeckoe nocodue / JI. B. lllepauneina, M. /1. [TonexaeBa, A. . AnapHes. -
HoBocubupck : N3n-Bo HI'TY, 2019. - 63 C.
https://znanium.com/catalog/product/1870499

4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHS 00111€00pa30BaTeIbHOM
AUCUMILTHHBI

KoHTpons ©  oOLEHKa  pe3yapTaToB  OOY4YEHMs  OCYLIECTBIIAETCS
IIPENOABATENEM B MPOLECCE MPOBEAECHUS MPAKTUUECKUX 3aHATUI, TECTUPOBAHUS,
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https://znanium.com/catalog/product/1061490
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https://znanium.com/catalog/product/1870499

a TaKXKe BBITIOJHEHUS OOYYAIOMUMHUCS WHAWBUAYATbHBIX 3aJaHUM, MPOCKTOB,
HUCCIIeI0OBaHUM.

st hopmMupoBaHus, KOHTPOJISL M OILEHKU Pe3yJbTaTOB OCBOCHUS y4eOHOM
JTUCHUTUIMHBI UCTIONB3YETCS] CUCTEMA OILICHOYHBIX MEPONPUITHIM, TPEACTABIISIONIASN
co00i KOMIUJIEKC Y4YEOHBIX MEPONPHUSATHI, COTJACOBAHHBIX C pe3yJbTaTaMH
oOyuernst u chopmymupoBanHbix ¢ ydetom DI'OC COO (mpemmeTHbIC
pe3ynbrarsl o aucuuiuinae) 1 I'OC CIIO.
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OK Paznen/Tema

Pe3yabTar 00y4yeHus

Tunbl OHEeHOYHBIX MEPONIPUATHIA

OcHoBHOe cogepkaHue

Pa3zgea 1. OcHOBBI cTPOEHUS BelleCTBA
DopMyaMpPOBATH 0A30BbI€e MOHATUA W 3AKOHBI XUMUH

11 OK 2 Crpoenne  aromoB | CocTaBiATh xumuueckue | 1. Tect «CrpoeHue aroMOB XUMHUYECKHUX JJEMEHTOB H
XUMHUYECKHUX (bopmyIbr COEIMHEHU I B | IpUpPOJA XUMHUYECKOU CBSI3H».
3JIEMEHTOB U | COOTBETCTBMM CO  CTENmeHbIO | 2. 3agauyd Ha  COCTAaBICHHE  XHMHYECKHX  (opMyn
IpUpoaa OKHCJICHUS XMMHUYECKHUX | JABYXAaTOMHBIX CO€IUHEHUH (OKCUIO0B, CYIb(UI0B, THIPUIOB U
XUMHYECKOH CBS3H. JJIEMEHTOB, UCXOMs u3 | T.aL.).
BaJICHTHOCTHU u | 3. 3ajmaHusd Ha MCHOJb30BAHUE XUMHUYECKOW CHUMBOJIUKH U
EKTPOOTPHULATEILHOCTH. Ha3BaHUM COEOUHEHMH 10 HOMEHKJIAType MEXIYHapOIHOIO
COI03a TEOPETUYECKON M NMPUKIATHON XMMHUHU U TPUBHAIBHBIX
Ha3BaHMM  JUII  COCTaBJIEHUS ~ XMMHMUYECKUX  (QopMys
JIBYXaTOMHBIX COE€AMHEHUN (OKCHIO0B, CYIb(UI0B, THAPUIOB U
T.I.) U JAPYTUX HEOPraHWYECKUX COEJUHEHHM OTIeNIbHBIX
KJIaCCOB.
1.2 OK 2 [Tepnonnueckuit XapakTepus3oBaTh xumuueckue| 1. Tect «Metamnueckue / HEMETAIJIMYECKHE CBOMCTBA,
OK 5 3aKkoH U Tabnuna J[.1.|aneMeHTsl B COOTBETCTBUM C HX| AJIEKTPOOTPHULATENIBHOCTH M CPOJACTBO K DIIEKTPOHY
Menneneesa. IIOJIO)KEHHEM B IMEPUOJUYECKON| XMMHMUYECKHX DJIEMEHTOB B COOTBETCTBHE C HX DJIEKTPOHHBIM
CUCTEME XMMHUYECKHUX DJIEMEHTOB| CTPOCHUEM M IIOJIOKEHHEM B IIEPUOAUYECKON CHCTEME
J.1. Menneneena. XAUMHUYeCKnX dnemeHToB .M. MenaeneeBay.
2. IlpakTnueckue 3aJaHUsl HA YCTAHOBIICHHE CBSI3U MEXAY
CTPOCHHEM AaTOMOB XMMHUYECKHUX 3JIEMEHTOB U IEPUOTUYECKUM
U3MEHEHHEM CBONCTB XHMHUYECKHX DJIEMEHTOB M  HX
COEJIMHEHUN B COOTBETCTBUU C moJioxkeHueM l[lepuonnueckoit
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Paznen/Tema

Pe3yabTar 00y4yeHus

Tunbl OHEeHOYHBIX MEPONIPUATHIA

CUCTEME.
3. IlpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKUE 3aJlaHUS Ha
XapaKTepUCTHKY XMMHYECKHX JJIEMEHTOB: «MeTamanueckue /
HEMETaJUTHYECKUe

CBOfICTBa, SJICKTPOOTPULATCIIBHOCTE U

CPOACTBO K DIEKTPOHY XHMMHYECKHX  DIIEMEHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM CTPOCHHEM M TIOJIO)KCHHEM B
MEepUOINYECKOM

J.. MenneneeBay.

CHUCTEMC XUMHNYCCKHUX 3JICMCHTOB

Pa3nen 2. Xumndeckue peakiuu

XapakTepu30BaTh THIIbI XUMUYECKUX PeaKIUii

2.1 OK2 Tunet  xumMuueckux |COCTaBISATh peakuu coeauHeHusd,| 1. 3agauu Ha cOCTaBJICHUE YPABHEHHI peaKIluii:
OK 6 peakiuit pasnokeHusi, 0OMeHa, 3aMeIlIeHUs],| — COCIUHEHHUS, 3aMEIICHUs, Pa3JI0KEeHUsI, 0OMEHa;
OKUCITUTEIHHO- — OKUCTUTEIHHO-
BOCCTAHOBHUTEJIHHBIC PEAKIIHH. BOCCTAHOBUTEJIBHBIX PEAKIIMHA C MCIOJIb30BAHUEM METOJa
AIIEKTPOHHOTO OanaHca.
2. 3ajaym Ha pacueT Macchl BElIeCcTBa WK 00bEMa
ra3oB IO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WU
00BEMY O/THOTO U3 YUACTBYIOIINX B PEAKIIUU BEIIECTB; PACUETHI
Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB UMEET IPUMECH.
2.2 OnektponuTudeckas | CocTaBisATh ypaBHeHus | 1. 3amaHusi Ha COCTaBJIEHUE MOJIEKYISIPHBIX W HOHHBIX
JTUCCOTTHAITUS U | XUMHYECKUX PEAKIMM HMOHHOTO | PEaKIUid C yJaCTHEM KHCJIOT, OCHOBAaHHH H  COJICH,
HWOHHBIN 00OMeH obmeHa c y4acTHEeM | YCTaHOBJICHHE M3MEHEHHS KUCIOTHOCTH CPEJIbI.
HEOPTraHUYECKHUX BEIIECTB.
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Ne

OK

Paznen/Tema

Pe3yabTar 00y4yeHus

Tunbl OHEeHOYHBIX MEPONIPUATHIA

Pa3znean 3. CTpoeHne U CBOIiCTBA HEOPTraHM4YECKMX BelleCTB
HcciienoBatsb cTpOeHUE M CBOMCTBA HEOPraHUYECKHUX BellECTB

3.1 OK 2 Knaccudukanus, Knaccugunuponartsb 1. Tect «HomeHknarypa W Ha3BaHME HEOPraHUYECKUX
HOMEHKJIaTypa HEOPraHMYECKHUE  BEIIECTBA  B| BEIIECTB HCXOAS U3 HMX XUMHUYECKOW (OPMYNbl WM
CTpoeHue COOTBETCTBHUH C UX CTPOCHUEM. COCTaBJICHUE XHUMHYECKOH (OpPMYISIBI HCXOIs W3 Ha3BaHUS
HEOPraHUYECKUX BelleCTBA IO  MEXIYHApOJHOM  WIM  TPUBHUAIBHOU
BEIIECTB HOMEHKJIAType».
2. 3ajauu Ha pacyeT MacCOBOM 10y (MAacchl) XMMHUYECKOTO
pIIeMEeHTAa (COeAMHEHNUs) B MOJIEKYJIie (CMecH).
3. [IpakTrueckue 3a1aHus MO KJIacCU(PUKALIMKI, HOMEHKIIAType
U XUMHYECKUM (opMyJaaM HEOPraHMYECKUX  BEIIECTB
Pa3INYHBIX KIIACCOB.
4. IlpakTuyeckue 3alaHus Ha ONpEIECICHHE XUMHUYECKOU
AKTUBHOCTH BEIIECTB B 3aBUCUMOCTH BU/1a XUMHUECKOW CBSI3U
U TUIA KPUCTAJUTMYECKON PEIIETKH.
3.2 OK 2 ®u3NKo-XUMUYecKrue | YcTaHaBIUBaTh 3aBucuMocth | 1. Tecr «OCOGEHHOCTM XMMHYECKHX CBOWCTB OKCHJOB,
OK 5 CBOHCTBa (U3NKO-XUMHUYECKUX  CBOWCTB | KHUCJIOT, OCHOBaHMMH, aM(POTEPHBIX THIPOKCUIIOB U COJICI.

HEOPTaHNYCCKUX
BCIICCTB

HEOPraHWYECKUX BEUIECTB  OT
CTPOEHHMSI aTOMOB M MOJIEKYJ, a
TAaK)K€ TUNA KPUCTALINYECKON
PELIEeTKH.

2. 3ajaHus Ha COCTaBJIEHUE YPaBHEHUN XMMHUUYECKUX pEaKLui
C y4acTHEM MPOCTHIX U CIIOKHBIX HEOPraHWYECKHUX BEIIECTB:
OKCHJIOB METaJJIOB, HEMETAJUIOB U aM(OTEPHBIX AIIEMEHTOB;
HEOPraHMYEeCKUX  KHUCJIOT, OCHOBAaHUHM U  amMQOTEepHBIX
TUAPOKCHUIOB, HEOPTAHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBa U CIIOCOOBI OTYyYEHUSI.

3. HpaKTI/IKO-OpI/ICHTI/IPOBaHHLIC TCOPCTUYUCCKHUEC 3adaHUs Ha
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Ne OK Paznen/Tema Pe3yabTar 00y4yeHus Tunbl OHEeHOYHBIX MEPONIPUATHIA
CBOMCTBA U ITOJIy4YCHUE HEOPIraHUYECKUX BELIECTB
3.3 OK 2 Wnentudukanus Hccenenosars kauecTBeHHbIe| 1. IIpakTHKO-OpMEHTHPOBAaHHBIE 3alaHUs II0 COCTABJICHUIO
OK5 HEOPraHUYECKUX peaxkuuu HEOPraHUYECKUX | XMMHUUECKUX PEaKUUi C yJaCTUEM HEOPIaHUYECKUX BEIIECTB,
OK 6 BELIECTB BELIECTB. UCTIOJNB3YEMBIX JUIS UX UACHTU(DUKAIIH.

Pa3nen 4. CTpoeHue U CBOiiCTBA OPraHMYeCKHUX BelIeCTB
HccienoBaTth cTpoeHHe U CBOICTBA OPraHUYeCKUX BelleCTB

4.1 OK2 Knaccudukanus, Krnaccudumnuposath . 3amanuss Ha COCTaBJiEHWE Ha3BaHUW OPraHUYECKHUX
CTPOCHUE U OpraHu4ecKue BEILIECTBA B | COCIMHEHUN 110 TPUBMAJIBHOM WJIM  MEXAYHApOJHOU
HOMEHKJIaTypa COOTBETCTBHUH C UX CTPOCHUEM CUCTEMATUYECKON HOMEHKJIAType.
OpPraHUYECKUX 2. 3agaHMs Ha COCTaBJIEHHE IIOJIHBIX M COKpAalllEHHBIX
BEILIECTB CTPYKTYpPHBIX (OPMYN OPraHUYECKUX BEIIECTB OTACIbHBIX
KJIACCOB.
3. 3amaunm  Ha ompenerneHue mpocTeimend  hopMyIbl
OpPraHUYeCcKO MOJIEKYJIbl, HCXO/ U3 JIEMEHTHOro cocTana (B
%).
4.2 OK 2 CBolicTBa YcTaHaBiIuBaTh 3aBUCUMOCTh| |. 3aaHus Ha COCTaBJICHUE YPAaBHEHUM XUMUUYECKUX PEAKIUN
OK 5 OpPraHUYECKUX (U3UKO-XUMHUECKHUX CBOMCTB| € ydyacTHEM OpraHMUYECKHUX BEUIECTB HA OCHOBAHUU UX COCTaBa
OK 6 COECIMHEHU I OpraHUYECKUX BEII[ECTB OT| W CTPOCHHS.
CTPOEHUSI MOJIEKYIL. 2. 3a1aHns Ha COCTABJICHUE YPAaBHEHUN XUMUYECKHUX PEAKIIMA,
WUTIOCTPUPYIOIIMX ~ XMMHYECKHE CBOICTBA C  Y4eTOM
MEXaHU3MOB IPOTEKAHUS JAHHBIX PEAKIUN W TeHEeTHYeCKOH
CBSI3M OPraHUYECKUX BEUIECTB Pa3HbIX KJIACCOB.
3. PacyeTHble 3aauM MO YpPaBHEHUSIM PEAKIMM C ydacTHEM
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Ne OK Paznen/Tema Pe3yabTar 00y4yeHus Tunbl OHEeHOYHBIX MEPONIPUATHIA
OpraHUYECKHUX BEIIECTB.
4.3 OK2 Unentuduxanms Hccnenosars kauecTBeHHbIe| 1.IIpakTUKO-OpHEHTHpPOBAaHHBIE 3aJaHUSl 10 COCTaBJIEHUIO
OK 5 OpraHUYECKUX peakuuun OpraHUYeCKUX | XUMHUYECKUX PEAKUUW C y4acTHEM OPraHWYeCKHX BELIECTB, B
OK 6 BEILECTB, UX COEIMHEHUH OTAENbHBIX KJIACCOB. | T.4. HCHOJB3YEMbIX [UIsI HUX HJIEHTUDUKAUIUU B OBITY U
3HAYEHUE U MIPOMBILIIIEHHOCTH.
MIpUMEHEHHUE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
NeSATeTbHOCTH
YelioBeKa

Pa3nes S. Kunernueckne 1 TepMOAMHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX PeaKIui
XapakTepu30BaTh BJIUsIHHE PAa3JIHYHbIX (aKTOPOB HAa pAaBHOBeCHEe U CKOPOCTh XMMHYECKUX peaKkuuii

5.1 OK 2 Ckopoctb
OK 5 XUMHYECKUX PEaKIUM.
XuMHYECKOe
paBHOBeEcHE

XapakTepru3oBaTh
KOHIOCHTpaluu
BEIIECTB
CKOPOCTb XUMHUYECKUX PEAKIIUI
XapakTepu3oBaTh
HU3MEHEHHUS

U TEMIEpPATypsl

BCIICCTB, PCAKIUHA

TeMIeparypel  Ha

BIIUSITHUEC

pearupyronmx
Ha

BJIMSIHHE
KOHIICHTPAIUH
cpensl U
CMeEIICHHUE

[IpakTUKO-OpHEHTUPOBAHHbIE  TEOPETUYECKUE 3aJaHusl Ha

aHanu3  (axTopos, CKOPOCTH
XUMHUYECKOHN peakuny. [I[pakTHKO-OpHEeHTHPOBAaHHBIE 3aJaHUS HA

Jle-IllaTtense g

BIUAKOIINX Ha H3MCHCHUC

IIPUMCHCHUC IIpuHOUIIa
HaIrpaBJICHHUA CMCHICHUA pPAaBHOBCCUA XUMHYECKOH pcakuuun u
aHaJIn3 (baKTOpOB, BIMAKOINKWX Ha CMCIICHHUC XHWMHYCCKOI'O

HaXO0XJICHUA

PaBHOBCCHUA.

24



OK

Paznen/Tema

Pe3yabTar 00y4yeHus

Tunbl OHEeHOYHBIX MEPONIPUATHIA

XUMHNYCCKOTI'O paBHOBECH .

Pa3znen 6. PacTtBopnl
HccaenoBaTh HCTHHHBIE PACTBOPHI € 33JaHHBIMH XapaKTEePUCTUKAMHU

6.1 OK 2 [TonsTre o0 pactBopax |Pasnuyars HCTHUHHBIE PACTBOPHI. 1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.
OK 5 2. llpakTUKO-OpMEHTHPOBAHHBIC pacUeTHBIC 33JaHUS Ha
JUCIEPCHBIE  CUCTEMBI, HCIOJb3yeMble B  OBITOBOH U
IPOM3BOJICTBEHHO 1€ TEILHOCTH YeJIOBEKa.
6.2 OK 2 HccnenoBanue HccnenoBaTh (U3NKO-XUMHUYECKHUE
OK 6 CBOMCTB PaCTBOPOB  |CBOMCTBA UCTUHHBIX PaCTBOPOB.

IpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHUE (COAep:KaAHNe TIPUKJIATHOTO MO/TYJIs1)

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBECHHOM JeATEJbHOCTH Y€JI0BEKA
OuennBath nocjeacTBUs ObITOBOM M MPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JI0BEKA € MO3HIUH IKOJOTrH4eCKo 0e301acHOCTH

7.1

OK 2
OK 5
OK 6

Xumusgs B ObITY H
IIPOU3BOJCTBEHHON
JESATEIIBHOCTH
4eJI0BeKa

O1eHnBaTh MTOCNICICTBHS
OBITOBOM W TNPOU3BOACTBEHHOU
JIeSITEILHOCTH YeJIoBeKa c
MO3UIIMI 3KOJIOTHYECKOM
0e30IMacHOCTH

Keiic (¢ yuerom Oynytieit mpodeccroHanbHON AeSITEIIBHOCTH)

Bo3MoxHBIE TEMEBI KEHCOB:

1. IloTemnenue KIuMara u BLICBO60)K,Z[CHI/IC ra30BbIX THAPATOB

CO JTHa OKEaHa.
2. bynymue matepuansl Uit aBua-, MallluHO- 1
pUOOPOCTPOESHHUS.

3. HoBsle MaTepuaibl A COTHEYHBIX OaTapen.

4. JlekapcTBa Ha OCHOBE PaCTUTENIBHBIX IIPENAPATOB
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