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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30BATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHOHANIBbHOI 00pa3oBaTeIbHOM
nporpammbis 21.02.15 08.02.01 21 .02. 18
TpynoeMKOCTh JUCHUIUTMHBI «XUMUS» Ha 0a30BOM ypoBHE cocTaBise34 Jaca, u3 KoTopbix 18 uaca
— 0a30BBIN MOIYINb (6 pa3nenoB) u 164acoB — mabopaTtopHbie pabOTHI, BKIIOYAIOMINNA TPAKTUKO-
OpPUEHTHPOBAHHOE CO/IEP)KaHNE KOHKPETHOM MPOoeCcCun WIn CIelUuaIbHOCTH.

1.2. Heau 1 miiaHupyemMblie pe3yabTaThbl 0CBOCHUS TN CIUIIIUHbBI

1.2.1. lleau 1 3aga4u AU CHUILIMHBI

DopMHUpPOBAaHHUE Yy CTYIEHTOB IPEACTABICHUSA O XMMHMYECKOW COCTaBIAIOIIEH €CTECTBEHHO-
HAyYyHOW KapTUHBl MHUpa KaK OCHOBBI IPHUHSTHS PEIIEHUN B XU3HEHHBIX U IPOU3BOACTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O IIOBE/ICHUS B IIPUPOIHOM Cpese.

3agauu AMCHMILINHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XWMHUYECKHX TMPOIECCOB U
SABJICHUM B OKpYXKawIIel cpene, ULEJIOCTHOM HAyYHOM KapTUHBI MHUpPA, B3aUMOCBSI3U H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHsI COCTaBJISATH (POPMYIbl HEOPraHMYECKHMX U OPraHMYECKHUX BEIIECTB,
YpaBHEHUS XMMHMUYECKHUX peakUui, OOBSICHATh UX CMBICI, WHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX IKCIEPUMEHTOB,

3) cdopmMHupoBaTh HABBIKM MPOBEACHUS MPOCTEHINTNX XUMHUYECKUX OSKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHM C COOJIOACHNEM MpaBUil 0€30MacHOTO OOpAaIICHUs C BEUIECTBAMHU U Ja0OpaTOPHBIM
o0opynoBaHuEeM;

4) pa3BUTh YMEHHUS HCHOJIb30BaTh HMH(DOPMAIMIO XUMHYECKOIO XapakTepa U3 pPa3IMYHBIX
HMCTOYHHKOB;

5) copmupoBaTh yMEHHUsI IPOrHO3UPOBATH MOCIEACTBHUS CBOCH AESITETbHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOLIECCOB,;

6) chopMupoBaTh NMOHUMAHHE 3HAYMMOCTH JOCTH)KEHUN XMMHUYECKON HayKW U TEXHOJOTUH
JUISL pa3BUTHS COLIMATILHOM U MTPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnannpyemble pe3yJbTaThbl 0OCBOeHHUsI 001eo0pa3oBaTebHON AUCHUILINHBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe ®I'OC

(6{0]0;
Koa n IInanupyemsle pe3yJibTAThl 0CBOCHHS AU CHUILIHHBI

HANMEHOBaHHU

e
(popmupyemsi O6mme’ JIMCHMIIMHAPHBIE

X
KOMITeTEeHIIUI
OK 01. B yacTu Tpy10BOT0 BOCIIMTAHUSI: - BIAQJETh CHUCTEMOM XHWMHYECKHUX 3HAHUH, KOTOpas  BKJIIOYACT:
Bribupats - TOTOBHOCTb K TpYyIy, OCO3HAaHHE IICHHOCTH | OCHOBOIIOJIATAIONINE TMOHATHA (XMUMUYECKUN DIIEMEHT, aToM, 3JCKTPOHHAs
Croco0bl MacTepcTBa, TPYJA0Ir00ue; o0oJiouKa aToma, s-, p-, d-2JIEKTPOHHBIC OPOUTANIN aTOMOB, HOH, MOJICKYJIa,
pelieHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOW  JEATEIBHOCTH | BAJIGHTHOCTH, AJIEKTPOOTPHUIIATEIBHOCTh, CTEICHb OKHCICHHS, XUMHUYECKas
npodeccuoHan | TEXHOJIOIMYECKOH U COLIMAJIHOM | CBSA3b, MOJIb, MOJISIPHAs Macca, MOJISpHBIA O0bEM, YIJICpOJIHBIA CKeJET,
BHOU HANpaBJICHHOCTH, CIOCOOHOCTh WHUIIMHUPOBATH, | QYHKIIMOHAIBHAS TPYIINa, paauKall, U30MEepHs, N30MEphl, TOMOJIOTUIECCKHIA
NESITEeIbHOCTH | IUIAHUPOBaTb U CaMOCTOSATEJIBHO — BBINOJIHATH | PsAf, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA- U a30TCOJEepKAIIe COeAUHEHUS,
NPUMEHHUTEIBH | TaKYIO JIEATEIbHOCTD; OMOJIOTUYECKN aKTHBHBIE BelIecTBa (YTJIEBOMBI, KHUPHI, OCIKH), MOHOMED,
0 K pa3JInYHbIM | - UHTEpeC K Pa3INYHbIM chepam | HoaMMeEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEAMHEHUS,
KOHTEKCTaM poeCCHOHATBLHOMN IeATETLHOCTH, KpUCTANTNYECKasi PEIIeTKA, THIBI XMUMHUYECKHX PEAKIUH (OKUCIUTEIBHO-

OBjaleHNe  YHUBEPCAJbHBIMH  Y4eOHBIMH | BOCCTAaHOBHUTEJbHBIE, IK30-U IHIOTEPMHUUYECKHE, PEaKLIMd HOHHOTO 0OMEHa),

NMO3HABATEJbHBIMHU J1eliCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOSITEIIBHO (dhopMynupoBathb 51
aKTyalu3upoBaTh MPoOJIeMy, paccMaTpuBaTh e
BCECTOPOHHE;

- YCTaHABJIMBAaTh CYIIECTBEHHBI MpPU3HAK WIHN
OCHOBAaHHA MJid CpaBHCHUA, Knaccmbnxaunn nu
00001IeHHS;

- ONpeneNsTh IEeMH JCSITEIbHOCTH,
napameTpbl U KpUTEPUHU UX JTOCTHIKECHHUS;
- BBIABJATH 3aKOHOMEPHOCTU W IIPOTUBOPCUUA B
paccMaTpUBAEMBbIX SIBJICHUSX;

3a/7aBaTh

pacTBOp, IEKTPOIUTHI, HEAIEKTPOIUTHI, AIEKTPOIUTHYECKAs AUCCOLHALIMS,
OKHCJIUTEIb, BOCCTAHOBUTEID, CKOPOCTh XMMHUYECKON PEAKLMU, XUMUUECKOE
paBHOBECHE), TEOPUHM M 3aKOHBI (TEOpPHS XUMHYECKOIO CTPOCHHUS
oprannueckux BeniectB  A.M.byriepoBa, TeOpHs DIIEKTPOJIUTHYECKON
aucconuanuu, nepuoaudeckuid 3akon /.M. Menneneesa, 3aKk0H COXpaHEHMS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMHUH, (PAKTOJIOTHUECKUE
CBEJICHUS O CBOWCTBAaX, COCTABE, NOJYYEHUU U O€30MaCHOM HCIOJIb30BAHUU
BOKHEUIINX HEOPraHWMYeCKMX W OpPraHMYeCKUX BEIIECTB B OBITY U
MPAKTUYECKOH JESITETbHOCTH YEJIOBEKa;

- YMEThb BBISBIIATH XapaKTEpPHbIE INPU3HAKM U B3aUMOCBS3b M3YyYEHHBIX
HOHSITI/II\/’I, IMPUMCHATHE COOTBETCTBYIOIIUEC IMOHATHUA IIPHU ONTMCAHUU CTPOCHUSA U
CBOICTB HEOPraHMYECKMX M OPraHWYECKMX BELIECTB M WX INPEBpalllCHUN;

1
YKa3eEBAaKTCA JIMUHOCTHEIE UM MeTalpeiMeTHble pesynabTaTel m3 ®I'0OC COO
bopMupyeMmele oOmeobpasoBaTeIbHOY OUCUUIIIIMHON

dopwme,

(B nocyemHelM pemakuuy oT 12.08.2022) B oTIVIAT'OJILHOM

2 <
IVicuMnIMHapHEEe (HpeJIMe'I‘HbIe) Pe3yJIbTATE YKAS3EBEIBAKTCHA B COOTBETCTBUM C METOIMKOM IpeliomaBaHMAad OUMCUUIIJIVMHEL




- BHOCUTb KOPPEKTUBBI B  JIEATEIbHOCTD,
OLICHUBATh COOTBETCTBHE pE3YyJIbTATOB LIETISM,
OIICHUBATh PUCKHU IMOCJIEICTBUI IESITEILHOCTH;

- pa3BUBaTh KpPEaTUBHOE MBIIICHUE MIPU PEUICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe UCCJIeI0BaTEeIbCKUE TeHCTBUS:

- BJIAJIETh HaBbIKaMHM Y4€OHO-UCCIIEI0BATEIbCKOM
u MIPOEKTHOMN JeSITEIbHOCTH, HaBbIKaMU
paspeteHus npooiuem;

- BBIABJISTH TNPUYUHHO-CIICJCTBEHHBIC CBSI3U H
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh TUIIOTE3Y €€
pelieHus, HAXOJUTh apryMeHThI TUIS
JI0Ka3aTeNNbCTBA CBOMX YTBEP)KICHHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS;

- AQHAJIM3UPOBAThH TOJIYYEHHBIE B XOJE PEIICHHS
3aJaud pe3yJbTaThl, KPUTHUECKU OIICHUBATh HX
JIOCTOBEPHOCTb, IPOrHO3MPOBATh H3MEHEHUE B
HOBBIX YCIIOBHUSIX;

- YMETbh MEPEHOCUTH 3HaHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEACATENIbHOCTH;

- yMEeTh MHTErpUpOBaTh 3HAHUS U3 Pa3HbBIX
MPEAMETHBIX 00J1acTel;

- BBIABUraTh  HOBBIE  HJIEH,
OpUTHMHAJILHBIE TIOJIXOJIbI U PEIICHUS;
- CIIOCOOHOCTH UX HCIOJIb30BAHUS B
ITO3HABATEJIBHON U COIMAIIBHOW MPAKTHKE

npeajararb

BBIABJIATH B3aMMOCB3b XHUMHUYCCKUX 3HAaHUH C IIOHATHUAMU n
MMpEACTABICHUAMU APYTIUX €CCTCCTBCHHOHAYYHBIX ITPEAMETOB,

- YMCTb HCIIOJb30BaTh HanMCHOBaHUA XHMHUYCCKUX COGIII/IHCHI/Iﬁ
MCXKAYHapOOAHOro COr3a TeOpeTH‘ICCKOﬁ nu HpI/IKHa,Z[HOﬁ XUMHUHU H

TPUBUAIbHBIE HA3BAHUS BaKHEUILINX BEIIECTB (3TUJICH, alleTUIIEH, IVINLEPHH,
denon, Qopmanbrerus, yKCycHas KHCIOTa, TJIMIMH, YrapHbld —ras,
YIJIEKUCHIBIN a3, aMMHaK, ralleHasi U3BECTb, HEralleHasi U3BECTb, IUThEBAs
cojla U JpPYyrux), COCTaBJIATh (OPMYJIbI HEOPraHUYECKUX M OPraHUYECKUX
BEUIECTB, YPAaBHEHUS XUMHUYECKHX pPEAKIHUH, OOBACHATh UX CMBICI;
IIOATBEPK1aTh XapaKTepHbIE XUMHYECKHE CBOIICTBa BELICCTB
COOTBETCTBYIOILMMHU IKCHEPUMEHTAMU U 3aIUCSIMH YPAaBHEHUNH XUMHUYECKUX
peaKIui;

- YMETh YCTaHaBJIMBaTh MPUHAJIEKHOCTh W3YYEHHBIX HEOPraHUYECKHX U
OpPraHMYECKUX BEILECTB K ONPEIECIICHHBIM KJlaccaM M IpylaM COECAVHEHUH,
XapaKTepu30BaTh HUX COCTaB M Ba)KHEHINME CBOWCTBA; OINpPENEIATh BUIBI
XMMUYECKHUX CBsI3€il (KOBaJleHTHas, MOHHAs, METaNIn4ecKas, BOJOPOIHAs),
THUIIbI KPUCTAJUINYECKUX PEIIETOK BELIECTB; KJIACCU(PUIUPOBATH XUMUUECKHE
peaxkuuu;

- chopMupoBaTh MpPEACTABIECHUS: O XUMHYECKOH  COCTaBIISAIOLICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpA, POJIM XMMHMHM B TO3HAHUU SIBICHUI
Opupofbl, B (OPMHPOBAHUU MBIIUIEHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM JUIsl PEIIEHUs] IPAKTUYECKUX
3a7ja4 M HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOULIEHUS K CBOEMY 3/0POBBIO U
MIPUPOAHON CpeJie;

- YMEThb NPOBOJUTH pacyeTbl MO0 XUMHUYECKUM (popMyliaM M ypaBHEHHSIM
XUMHYECKMX  peakuuid ¢  HUCHOJb30BaHHWEM  (PU3MYECKHX  BEJIWYMH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONH CTOPOHBI: Macchl, 00beMa
(HOpMasnibHBIE yCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XMMHYECKHE 3HAHMs NIl NPUHATHSA PELICHWH B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMU U UX MPHUMEHEHHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
cpenacTBa
TOKCKa,

B 001acTHIIEHHOCTH HAYYHOI'O IO3HAHMS:

- c(OpMHPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd M OOIECTBEHHOM NPaKTUKH,
OCHOBAHHOTO Ha Janore KYJIBTYP,

- yMeTh IUUITAHUPOBATh ¥  BBIMOJHATh XUMHYECKUHA  OAKCIICPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BEUIECTB NPH HarpeBaHUU, MOJyUYECHHE
ATUJICHA W M3YYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMUA Ha ajbICTH/IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaiusi OelIKOB MpU HarpeBaHHH,
IIBETHBIC PpEAKIMU OCJIKOB; TMPOBOJAWTH PEaKIMU HMOHHOTO0 OOMEHa,




aHanmm3a u
UHTEpIIpeTanu
U uH(OopMaIH
"
UH(POPMALINOH
HBIC
TEXHOJIOTHH
TSt
BBITTOJTHEHHS
3a1a4
npodeccuonan
BHOMU
JeSITeTbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecCTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE SI3bIKOBOM M YHUTATEIBCKOU
KyJbTYpPhl KaK CpPEICTBAa B3aMMOACHCTBUS MEXIY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HAaHHME IIEHHOCTH HAyYHOW JESITEIbHOCTH,

FOTOBHOCTb  OCYHIECTBJIATH  IPOEKTHYD U
UCCIIEI0BATEIbCKYIO JeSITeIbHOCTD
MHAUBUAYAJIbHO U B TPYIIIE;

OniaieHHe  YHHMBEPCAJBHBIMH  Y4YeOHBIMH

NMO3HABATEJIbHbIMH A€l CTBUSIMMU:

B) padora ¢ ungopmanmeii:

- BJIQJICTh HAaBBIKAMH TIOJYYEHUS WHPOpPMALUU U3
UCTOYHUKOB pa3HbIX THUIOB, CaMOCTOSATEIBHO
OCYILIECTBIISATh IIOUCK, aHAJIU3, CUCTEMATU3ALUI0 U
UHTEpHpeTanno UHGOpPMaUK Pa3JInYHbIX BHJIOB
1 GopM IpeJICTaBICHHUS;

- CcO3/1aBaThb TEKCThl B pa3iMyHbIX (hopmaTax c
y4eTOM Ha3HaueHus uHGPOpMaAllMM U LEJIEeBOMH
ayIUTOpUHU, BbIOMpas ONTUMaIbHYIO (opMy
IIPEJICTaBICHNS U BU3yaIU3aluy;

- OLIGHMBAaTh JIOCTOBEPHOCTb, JIETMTUMHOCTb
UHpOpMalLlUK, €€ COOTBETCTBHE IPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- UCIOJIb30BaTh CPEJICTBA HH(POPMALMOHHBIX H
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pElIeHUU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHM3AIlMOHHBIX  337ad C  COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKU OE30MaCHOCTH,
TUTHEHBI, pPECypcocOepekeHusl, TMPAaBOBBIX W
THYECKUX  HOpPM, HOPM  WH(POPMAIMOHHON
0€30ITaCHOCTH;

- BIIQJIETh HAaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
nHpopmaruu, nHGOPMAITMOHHON 0€30MaCHOCTH
JIMYHOCTH,

OTIPE/ICIIATh CPEey BOJHBIX PACTBOPOB, KAYCCTBCHHBIE PEAKIIMH HA CYJIb(aT-,
KapOoHaT- M XJOPHI-aHUOHBI, Ha KAaTHMOH AaMMOHHUS;  pellaTrh
JKCIIEpUMEHTANIbHBIE 3afaud 1o TemaM "Meramisl" u "Hemeransl") B
COOTBETCTBUU C IMPaBHJIAMU TEXHHUKH O€30MacCHOCTH MpU OOpalleHuu ¢
BEIIECTBAMH U JIA0OPATOPHBIM 000pPYIOBaHUEM; TPEICTABIATH PE3yIbTAThI
XUMHUYECKOI0 SKCIIEPUMEHTa B (popMe 3amicu ypaBHEHUI COOTBETCTBYIOLIUX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

- yMETh aHaJU3UPOBATh XHUMHUYECKYI0 HHGOpPMAIUIO, MOIy4aeMyl U3
Pa3HBIX HCTOYHUKOB (CpPEACTB MaccoBol mHpopManuu, cetb WHTepHET u

Apyrue);

- BJIaACTb OCHOBHBLIMHM MCTOAAMHU HAYYHOI'O II0O3HAHHA BCIICCTB U
XUMHUYECKUX  sIBIeHMN  (HaOnroJeHwe,  U3MEpeHHe,  HIKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YyMETh MPOBOJUTH PACUETHl MO XUMHUYECKHUM (QopMyJIaM U YpaBHEHHIM
XUMHWYCCKUX peaKHI/Iﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘-ICCKI/IX BCJIMYHUH,

XapaKTepU3YIOLUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHbBIE XMMHWYECKHE 3HAHMs Il NPHUHATHSA PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM




OK 04. - TOTOBHOCTb K CaMOpPa3BUTHIO, | - YMETh IUIAHUPOBAaTh U  BBINOJHATh XUMHUYECKUM  IKCHEPUMEHT
DddekTuBHO CaMOCTOATEJIbHOCTH U CAMOOIIPEIEIICHHUIO; (mpeBpalieHnss OpPraHWYECKUX BEIIECTB TNPH HarpeBaHUHU, TIOJYyYCHHE
B3aMMOJICHCTBO | -OBJIaJICHUC HaBEIKAMHU y4eOHO- | ATUJIEHAa M M3YyUYEHHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIMU HAa aJlbJACTHIIBI,
BaTh U HCCJIEI0OBATENIbCKOM, TMPOCKTHOM W COLMAIBHOM | KpaXMall, YKCYCHYIO KHCJIOTY; JEHaTypanus OCIKOB TpH HarpeBaHUU,
paborartsb B JIeSTCIIEHOCTH; [[BETHBIC pEaKIWH OCKOB, TPOBOJAUTH pPEaKIHWH HWOHHOTO OOMEHa,
KOJIJIEKTUBE U OsJaanenue YHHBEPCAJBHBIMH | ONPEJEISTh CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIEC PEAKIIUU Ha CyIb(art-,
KOMAaHJIe KOMMYHUKATHBHBIMU J1eHCTBUAMM: KapOoHaT- ®  XJOPUJI-aHUOHBI, HAa KATHOH AaMMOHHS;,  pellaTh

0) coBMecTHasI 1eATeJIbHOCTD. AKCIIEpUMEHTANIbHBIE 3ajaun 1o TemaMm "Mertamibel" u "Hemeramnsl") B

- TIOHMMATh U WCIIOJNB30BaTh IPEHMYIIECTBA | COOTBETCTBHH C TPaBUJIAMH TEXHUKH O€30MacHOCTH TPH OOpAlICHUH C

KOMaHJAHOW ¥ MHJIMBUYaJIbHOU paboThI; BEIIECTBAMH U JIA0OpAaTOPHBIM 000pYAOBaHUEM; MPEICTABISATh PE3yIbTaThI

- NPUHUMATH LETU COBMECTHOM JIE€ATENBHOCTH, | XUMUYECKOTO SKCIIEPUMEHTA B ()OpME 3aIMCH YPABHEHUN COOTBETCTBYIOIIUX

OpPraHU30BBIBATh M KOOPAWHUPOBATH JIEHCTBUS IO | peakiuil u GopMyIupoBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTaTOB

€€ JOCTIDKCHHIO: COCTaBJIATh IUIAH JICHCTBHIA,

pacupenensaTh poJikd C y4eTOM MHEHUN YYaCTHUKOB

00CyX/1aTh pe3yJabTaTbl COBMECTHOM PaOOTHI;

- KOOPIMHUPOBATH U BBINOJHATH paboOTy B

YCIIOBHSIX peanbHOTO, BUPTYaJILHOTO i

KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYLIECTBISITb TO3UTUBHOE CTPATErMYECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYallUSX, MPOSBISATH

TBOPUYECTBO U BOOOPaKEHUE, OBITh NMHUITUATUBHBIM

OBiaieHUe YHUBEPCATbHBIMHU PeryasiTUBHbIMH

JeliCTBHSIMU:

') NPUHATHE ce0s1 M APYTUX JIOAeii:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JTHOAEH

MIPU aHAJIH3E PE3YJIbTATOB JAEATEILHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOAEH

Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH MUD C

TTO3UIIMH JIPYTOT0 YETIOBEKa,
OK 07. B 00/1acTHIKO0JIOrH4€CKOr0 BOCIIUTAHUSA - chopmupoBaTh TPEACTABICHHUS: O XHUMHYECKOWM  COCTaBJISIONICH
CopeiicTBoBaTh | - CHOPMUPOBAHHOCTH IKOJIOTUYECKOW KYIbTYPHI, | €CTECTBEHHOHAYUYHON KapTHHBI MHUpPA, POJIM XUMHUU B TO3HAHUH SIBICHUU
COXpaHEHHIO MOHUMAHWE BJIMSIHUS COIMATBHO-YKOHOMUYECKHX | MPUPOMBI, B (OPMHUPOBAHUM MBIIUICHHS ¥ KYJbTYpPbl JIMYHOCTH, €€
OKpY’KaroIieu MPOILECCOB  HA  COCTOSHHE  MPUPOAHONH ¥ | (PYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHHS MTPAKTHISCKIX
cpenpl, COIMMAIBHOM ~ CpeIbl, OCO3HAHHWE TJ00ATBHOTO | 3a7a4 W DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U




pecypcochepex
CHHIO,
MPUMCHSITh
3HaHUS 00
W3MCHCHUU
KJIMMaTa,
TPUHITUITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,
3 pexTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CUTYaITUIX

XapakTepa 3KOJOTHYECKUX MPo0IIeM;

- IUJJAHUPOBAaHUE M OCYIIECTBIEHUE JIEUCTBUH B
OKpY’KaloIllel cpefe Ha OCHOBE 3HAHHWs Lieled
YCTOMUYMBOIO pPa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JICWCTBUM, MNPHUHOCAIIUX
BpEJ OKpYXKarollen cperne;

- yYMEHHE NPOTHO3MPOBATH HEOIATONPHUITHBIC
SKOJIOTUYECKHUE MOCIEACTBUS MPEIITPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPALLATD UX;

- pacumpeHnue OIbITa
DKOJIOTUYECKON HAIIPaBICHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4€OHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U COLIMATIbHOM
JIeSATEIbHOCTH;

JACATCIIbHOCTH

MIPUPOJHON CpelIE;

- YMeTh cOOJIOAaTh MpaBuja SKOJOTUYECKH 11€JIeCO00pa3HOro MOBEACHUS B
OBITY M TPYAOBOW JIEATENLHOCTH B LIETSAX COXPAHEHUsS CBOErO 370POBbS U
OKpYXarolled MPUPOAHON cpeibl; yYUTHIBATh OMACHOCTh BO3ACUCTBHS Ha
JKHUBBIC OpPraHU3Mbl ONPCACICHHBIX BCHICCTB, MOHHUMAs CMBICII IMOKA3aTCIIA
MpeleIbHON JOMYCTUMOM KOHIIEHTPAIUU

[1IK3.1YuacTBO
BaTh B
TUIAHUPOBAHUU
paboThI
nepcoHana
IPOU3BO/ICTBEH
HOTO
HOApa3/IeIeHUs

FOTOBHOCTh K TpYyly, OCO3HAHUE LEHHOCTH
MacTepcTBa, TPy 10ito0ue;

-  TOTOBHOCTP K aKTHBHOH
TEXHOJIOTUYECKOM u
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH,
IUIAHUPOBATh U CAMOCTOSITEJIBHO  BBINOJHATH
TAKYIO J€ATEIIbHOCTb;

- MHTEpEC K Pa3IM4YHBIM

poeCCHOHAIEHON JeSTEIBHOCTH,

NEeITEILHOCTHU
COIMMAITLHON

cepam

YMETb IJIAaHUPOBATH U BBIIOJIHATH XUMUYECKUI IKCIEPUMEHT (IIPEBPAILCHUS
OpPraHMYECKUX BEILIECTB MPU HAarpeBaHHUM, MOJIYYE€HUE ITHICHA U HU3y4eHUE
€ro CBOMCTB, KQUECTBEHHbIE PEAKIMH Ha albJETHJbl, KpaxMaj, YKCYCHYIO
KUCJIOTY; JIeHaTypalusi OelKOB MPU HarpeBaHUU, [[BETHBIC PEAKIIMU OEJIKOB;
IPOBOAMTh pEAaKIMW MOHHOTO OOMEHa, OIpenesaTh Cpely BOJIHBIX
pacTBOpOB, KadeCTBEHHBbIE pEakIUM Ha cyabdaT-, KapOOHAT- U XJIOPUI-
AQHUOHBI, Ha KAaTHMOH aMMOHHS; pellaTh AKCIEePUMEHTaJIbHbIE 3aJaud I10
temaM "Metaiisl" u "Hemeramisl") B COOTBETCTBUU C MPAaBUIAMHU TEXHUKHU
Oe3omacHOCTM IpU OOpalleHWH C BeleCTBaMU M JJTAOOPaTOPHBIM
000pyI0BaHUEM; MPEACTABIATh PE3YyIbTaThl XUMHUYECKOTO IKCIEPUMEHTA B
dopMe 3amMcHu ypaBHEHHMH COOTBETCTBYIOLIMX peakuuid U (GpopmMynupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

- yMeTh aHaJU3UPOBATh XHUMHUYECKYI0 HHGOpPMAIUIO, MOJy4yaeMyl H3
pasHBIX MCTOYHHUKOB (CpPEICTB MaccoBOM mHGopmauuu, cetb VHTepHET u

IpyrHe);
- BJIAACTb OCHOBHBIMH MCTOAAMHU HAYYHOI'O IIO3HAHUA BCHICCTB H

XUMUYECKMX  SBJCHUM  (HaOmiojeHue,  HU3MEpeHHe,  SKCIIEPUMEHT,
MOJICIUPOBAHHE);

- YMETh MNPOBOJUTH PAacyeThl MO XUMHUYECKHUM (GopMyjaM U YpaBHEHUSIM
XMMUYECKHX pEaKUuil C HCHOJb30BaHWEM  (U3MYECKUX  BEJIMYHMH,

XapaKTepU3YIONIMX BEIIECTBA ¢ KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa




(HOpMasIbHBIE yCIIOBHMSI) TIa30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh
CUCTEMHbIE XMMUYECKHE 3HaHUS ISl NPUHATHUA PELICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYalUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUCM




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLIIMHBI

«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BUAbI YU4eOHOI padoThl

Bua yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl JUCHHUILINHBI 34
B T.4.

OcHoOBHOe cojiep:KaHue 30
BT. U.:

TEOpETHUECKOe 00yUueHue 14
nabopaTOPHBIE 3aHATHS 16
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE COJIEP:KaHME (COTEepPKAHME )
MPUKJIAJTHOI0 MOIYJIfAA)

BT. U.:

TEeOpeTUIecKoe o0yueHue 2
[IpomexyTouHas aTTecTauusA (3a4eT) 2




2.2. TemaTn4yecKuil IJIaH U COJepPKaHUE TUCIHIJIMHBI

06 dopmu
HaumenoBanne | Coaep:kanue y4eGHOro MaTepuaia (OCHOBHOE H MPO(eCcCHOHATBLHO-OPHEHTHPOBAHHOE), e pyembie
Pa3iesioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3aHSATHS, IPUKJIATHONH MOTY.Ib qal\c/los KOMIIeT
eHIIN T
1 2 3 4
OcHoOBHOE co/lep:KaHue 34
Pa3nes 1. OcHOBBI CTPOEHUS BellecTBa 4
Tema 1.1. OcHoBHOE co/iep:KaHue 2 OK 01
CTpoeHne aTOMOB 2
XAMHICCKAX CoBpemeHHast MOJIeTb CTPOeHUsT aToMa. CHMBOJIUYECKHIA A3bIK XUMUU. XUMHUCCKHN SJIEMEHT.
SJICMCHTOB 1 OnexTpoHHas KoH(puUrypamus aroma. Kimaccudukanms XUMHYECKHUX 3JIE€MEHTOB (s-, p-, d-
npupoma SJIeMEHTHI). BasieHTHBIE 31eKTPOHBI. BalleHTHOCTh. DIIEKTPOHHAS IPUPOa XMMHUYECKOU CBS3H.| 2
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTD. BHIBI XUMUYIECKON CBS3U (KOBAJCHTHAS, HOHHAS, METAIINICCKAs,
CBA3N BOJIOPOJIHAsS) ¥ CIIOCOOBI ee 0Opa30BaHusI
Tema 1.2. OcHoBHoOe coepxxaHue 2 OK 01
Ilepuonnueckuii | 1.JlaGopaTopuasi padora 2 OK 02
3aKOH ¥ TaOnuia IMepuomnueckas cucreMa XuMU4eckux dneMeHToB J[. 1. Menneneesa. ®u3nueckuii CMBICIT
A.1. Menneneesa IMepuomnueckoro 3akona J[.M1. Menzeneesa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XMMHYECKUX JIEMEHTOB, 00pa3yeMbIX HMH IPOCTHIX U CJIOKHBIX BEMIECTB B COOTBETCTBHH C
MOJI0KEHUEM XUMHUYECKOro 3yieMeHTa B [lepronnueckoit cucreme. MupoBO33peHYECKOE U
Hay4dHoe 3HaueHue [lepuoanueckoro 3akona /[.1. Menneneesa. [Iporuossr [{.1. Menneneesa.
OTKpPBITHE HOBBIX XUMHYECKHUX DJIEMEHTOB. 2
PelieHne nNpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aIaHUI HA XapaKTEPHU3aIHIO
XUMHYECKUX JIEMEHTOB «MeTalTnuecKue / HEMETAUTHYECKHE CBOMCTRA,
SIIEKTPOOTPHUIIATETBHOCTh XUMUYECKHMX DJIEMEHTOB B COOTBETCTBUHM C UX 3JIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHHUEM B MIEPUOJUYECKON CUCTEME XUMUYECKHX deMeHTOoB J[. M.
Menpaeneesa»
Pa3nen 2. XumMnyeckue peakuun 6
Tema 2.1. Tunisr | OcHOBHOe coiep:KaHue 2 OK 01

XUMHNYCCKHUX




peakuuit Knaccudukanus 1 THIIBI XUMHUYECKUX PEAKIMNA C y9acTHEM HEOPTaHMYECKUX BEIECTB.

CocraBneHue ypaBHEHUH peakii COeTUHEHNs, pa3I0KEeHNUs, 3aMEIICHHs, OOMEHa, B T.4.

peaKuii TOpEeHusi, OKUCIEHUS-BOCCTAHOBIICHHSL.

YpaBHEHUS OKUCIIEHUSA-BOCCTaHOBIEHUS. CTeneHb okucieHusi. OKHCIUTEIb U BOCCTAHOBUTEIID.

CocraBieHue 1 ypaBHUBAaHUE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEeaKLUii METO0M

3NIEKTPOHHOTO Oananca. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPOJE,

IIPOM3BOJICTBEHHBIX NIPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB
Tema 2.2. OcHoBHoOE cojiepKaHue OK 01
A HHCC?HHaHH’I 1 Teopus snekTpoauTHYECKON Auccounanuu. VMoHbl. DIEKTpOIUThI, HEIIEKTPOIUTH. Peakiuu
MOHHBIN 0OMCH HoHHOro oOMeHa. CocTaBiieHHE PEaKIMii HOHHOTO OOMEHa IyTeM COCTABJICHHUS MX MOJHBIX U

COKpAIIIEHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIC peakiyH. 3aJaHusi Ha COCTABIICHHE

MOHHBIX peaKkIuii

2JlabopaTopHbIe 3aHATHS

JlaboparopHas padoTa “TuUNbl XUMHUYECKUX PEaKLIUNA™ .

HccnenoBanue TUNOB (IO COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCs BEIIECTB) U

NPU3HAKOB XUMUYECKUX peakuuid. [I[poBeneHne peakuuiit HOHHOro 0OMeHa, ONpeeIeHIe

Cpezibl BOJHBIX PACTBOPOB. 3aJlaHMsI HA COCTABJIEHNE HOHHBIX PeaKklui
Paznea 3. CTpoeHne 1 cBOIICTBA HEOPTAaHMYECKHUX BellleCTB
Tema 3.1. OcHoBHoOE coiepxaHue OK 01
HOMCHKJIATYPA M |TTpenmer meopranmueckoi xumun. Kiraccu(ukaus HeopraHudeckux Bemects. [IpocTsie 1
CTpocHNE CJI0’KHBIE BeliecTBa. OCHOBHBIE KIIACChI CIOXHBIX BEIIECTB (OKCU/bI, THIPOKCUIbBI, KUCIOTHI,
HCOPTaHUHICCKUX | comir). B3anMOCBS3h HEOPTaHUYECKHUX BEIIECTB. ATpEeTraTHBIE COCTOSHHS BEIIECTBA.
BCIICCTB Kpucrammmyeckue n amop¢Hble BemecTBa. THIIBI KpUCTAIUIMYECKUX PEIIETOK (ATOMHas,

MOJICKYJISIpHAs, HOHHAS, METAJUTHYecKas ). 3aBHCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT

TUIA KPUCTAJUINYECKOHN peleTKH. 3aBUCUMOCTh XUMUYECKOI aKTUBHOCTH BEILIECTB OT BUJA

XUMHYECKON CBSI3U M TUIA KPUCTAUTNIECKOM pemeTku. [IprauHbpl MHOT00Opasns BEIIeCTB
Tema 3.2. ®uszuko-| OcHOBHOE coep:KaHHe OK 01
wnrcoe SRR 7| ok 02
CBOMCTBA Meramisl. O0mue (uU3MYecKue W XUMHUYECKUE CBOWCTBAa MeTamioB. CHocoObl MONyYeHHS.
HCOPTraHMICCKUX  |3payeHre METAUIOB M HEMETAIUIOB B IPHPOJIE M KU3HEICATENLHOCTH YEIOBEKA U OPTaHH3MOB.
BCIICCTB Koppo3sust MeTamioB: BUABI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJIJIOB OT KOPPO3UHU




Hemeramner. O0mue ¢uznyeckue U XMMHUYECKHE CBOWCTBA HEMETAJIOB. THIMMYHBIE CBOMCTBA
HemeraiioB [V— VII rpynn. Krnaccudukanuss m HOMEHKIATypa COEAMHEHHH HEMETaJlIOB.
KpyroBopoTbsl OMOT€HHBIX JIEMEHTOB B PUPOJIE

XHMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHI0B, THIPOKCHUIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX BEILIECTB, BOAOPOIHBIX
COEIMHEHUH, BBICIINX OKCUIOB U THJIPOKCUIOB

Tema 3.3. OcHoBHoOe€ coepxxaHue 2 OK 01
Wnentuduxanus | JlaGopaTopHble 3aHsTHS OK 02
HCOPraHUICCKUX (3 JlagopaTopHas padora «aeHTr(UKAIUS HEOPraHMICSCKUX BEIICCTBY. OK 04
BCLICCTB Penienune sxcnepuMeHTaNbHbIX 3a/1a4 10 XUMMUYECKHM CBOWCTBAM METAJUIOB U HEMETAJIOB, IO I1K3.1
pacrio3HaBaHMIO U MOIYYEHHUIO COSAMHEHUH METAJUIOB U HEMETAIIJIOB. 5
Wnentndukanuss HEOPraHMYECKMX BELIECTB C HCIOJIB30BAaHHEM HX (U3UKO-XUMHUYECKUX
CBOWCTB, XapaKTEpHBIX KayeCTBEHHbIX peakuuid. KauecTBeHHBbIE peakiuu Ha Cyibdar-,
KapOOHAT- U XJIOPU/I-aHHOHBI, HA KATHOH aMMOHHS
Pasznen 4. CTpoeHue U CBOIICTBA OPraHMYeCKUX BelIeCTB 12
Tema 4.1. OcHoBHOE conep:kanue 2 | OKO0l
Knaccupuxanus, | 4.JlabopaTopuas pabora 2
CTpOCHHE 1 IlosiBieHUE U pa3BUTHE OPTAaHUYECKOW XUMUU KaK HayKu. [IpenMer oprannyeckon XuMuu.
HOMCHKIJIaTypa MecTo u 3HaueHNE OPraHNYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
OpPraHUYECKUX XVWMHYECKOE CTPOCHHE KaK IMOPAJOK COCIMHEHUS aTOMOB B MOJEKYJIE COIJIacHO HX
BELIECTB BaJeHTHOCTH. (OCHOBHBIE TMOJIOKEHHUSI TEOPUM XUMHYECKOTO CTPOEHHUS OpraHMYECKUX
coenquHeHuil A.M. bytiepoBa. YrinepoaHslil CKEJIET OPraHU4EeCKOH MOJIEKYJNbl. 3aBUCUMOCTb
CBOICTB BEIIECTB OT XUMHUECKOI'O CTPOEHUS MOJIeKyJl. MI3oMepusi u n30Mephl. 2
[lonarue o ¢ynkunmoHanbHOM rpynmne. Panukan. [IpuHIMIIBI KIacCU(pHUKAIMU OpPraHMYECKUX
coenquHeHU. MexyHapo/iHas HOMEHKJIATypa W NPUHIUIB HOMEHKJIATYpbl OpPraHUYecKuX
coequHenuil. [lonsatue 00 a3oTcoaep)KallUX COEIMHEHMSX, OHOJOIMYECKHM AaKTHBHBIX
BellecTBax (yrieBojax, )kKupax, 0enkax u Ap.), BRICOKOMOJIEKYJISIPHBIX COETMHEHUAX (MOHOMED,
HOJIMMEP, CTPYKTYPHOE 3BEHO)
Tema 4.2. OcHoBHoOE coiepraHue 4 OK 01
OPraHnuvCCKuXx DUBNKO-XUMHYECKHE CBOWCTBA OPTaHUYECKUX COCTUHEHUN OTIEIBHBIX KJIacCOB (0COOEHHOCTH OK 04
COCTMHCHHUI KJaccu(UKalM U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMYECKHH paa U obmas ¢opmyna;

n30Mepust; PU3NUECKHe CBOMCTBA; XMMHUYECKHE CBOMCTBA; CITIOCOOBI TIOTYICHHMS ):




— TpENENIbHBIE YIJIEBOAOPOAB! (AJKaHbl M LUKJIOAJIKaHbl). ['OpeHMe MeTaHa Kak OAMH U3
OCHOBHBIX HMCTOYHHKOB TE€IUIA B TPOMBIIUICHHOCTH U ObITy. CBOHCTBa NPHUPOIHBIX
YIJI€BOAOPOAOB, HAXOXK/IEHUE B IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HENpeJesbHbIE (aJIKEHBI, aJIKUHBl U AJIKaJUEHbI) U apOMaTHYECKHUE YIiIeBOAOpoabl. I'opeHue
alleTUIeHa KaK MICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHHU JJIsl CBAPKU M PE3KU METAJJIOB

— KHCJIOPOACOEpKaIllue COeAUHEHUs (CUpThl U (PEHOJIbI, KapOOHOBBIE KUCIOTHI U 3(UpBI,
albJErubl U KETOHbI, JKUPbI, YyriaeBonbl). IIpakTuueckoe NpUMEHEHUE STUIIEHIIIMKOIISA,
rimuepuHa, penona. [Ipumenenue Gpopmanbaeruia, aneraabAeruia, yKCycHol KMciaoTsl. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MorolHe CBOWCTBA MbLIa

— a30TCOZEpIKaIlNe COeMHEHHs (aMUHBI U aMMHOKHUCIOTHI, Oenku). BblcOkoMOeKyssipHbIe
COCIMHEHUs (CHHTETHYECKHE M OMOJIOTHYECKU-aKTUBHBIC). MOHOMEp, TOJIMMEp, CTPYKTYpHOE
3BeHO. [lonuMepu3anus dTUIIeHa KaK OCHOBHOE HAIIPaBJICHUE €TI0 UCIIOJIb30BaHUA.
I'eneTnyeckas CBsI3b MEXKy KJIaCCaMU OPraHUYECKUX COCTMHEHHUN

Jlaboparopnasi padora

5.Jlaboparopnas padota “IIpeBpaiieHuss opraHMYECKUX BEIIECTB IIPHU HarpeBaHuu".
[lonyuyenue sTuneHa W HU3y4YEHHE €ro CBOWCTB. MOIENUPOBAHHE MOJEKYJI M XUMHUYECKHUX
IIPEBpallCHUI Ha NPUMEpE 3TaHa, STUJICHA, alleTWICHA U JIp.

Tema 4.3.
WNnentuduxarus
OpPTaHUYECKUX
BEIIECTB, UX
3HAYEHHUE U
MIPUMEHEHNE B
OLITOBOH U
MIPOU3BOJICTBEHHOU
IEeITENLHOCTH
YyeJI0BEKA

OcHoBHOE conep:kanue

buooprannueckue coequnenus. [Ipumenenue u 6uonoruyeckas pospb yriaeBojaoB. OKucieHue
YIJIEBOAOB — MCTOYHHUK SHEPTHM KMBBIX OpraHu3zmMoB. OOnacTH MpUMEHEHHs] aMHUHOKHUCIIOT.
[IpeBpaienus 6enkoB numy B opranusme. buonornueckue pynkuuu 6enkoB. buonornueckue
(byHKIMY XUpOB. Pojib opranndyeckoil XuMHUM B pellieHnH Npo0JieM MUIeBoi 6€30MacHOCTH

Ponw oprannueckoii XMMUHM B PEIICHUH TTPOOJIEM SHEPTETUUECKONW 0€30MaCHOCTH, B Pa3BUTHHU
MEIWIIMHBI, CO3JaHHH HOBBIX MAaTEpPHAliOB, HOBBIX HMCTOYHHUKOB DHEPrHH (abTePHATUBHBIE
HMCTOYHHMKH dHEpTrur ). OMacHOCTh BO3/JICUCTBUS HA KUBBIE OPTaHU3MbI OPTrAHMYECKUX BEIIECTB
OTJIETBHBIX KJIACCOB (YTIEBOJIOPOABI, CIUPTHI, (PEHOJBI, XJIOPOPTaHMUYECKUE TPOU3BOIHBIE,
aJBJACTUJIBI M JIP.), CMBICIT IIOKAa3aTessl MPEIEIbHO JTOMYCTUMON KOHIICHTPAIIHI

JlabopaTopHble 3aHATHS

6.JIaboparopHas pabota: “HaeHTUHUKAIMS OPraHUYECKUX COSAMHEHUH OTAEIBbHBIX KJIacCOB”

Unentuduxanuss opraHMYeCKUX COEAMHEHMH OTAENIbHBIX KJIAcCOB (Ha MpHUMEpE allbJIerHJioB,
KpaxMmaiyia, YKCYCHOH KHCIIOTBI, O€JKOB M T.II.) C HCIOJb30BAaHUEM HX (PU3HKO-XUMHUYECKHX
CBOMCTB M XapaKTepHBIX KaueCTBEHHBIX peakiuil. JleHaTypamus Oenka NpU HarpeBaHUU.
I[BeTHble peakuuu OenKoB.BO3HMKHOBEHHE AHAIWTUYECKOTO CHTHajJa C TOYKH 3pEHHUs

OK 01
OK 02
OK 04




XUMHUYECKMX IIPOLIECCOB IPHM INPOTEKAHWUM KAueCTBEHHOM  peakiuM, MO3BOJAIOLIEN
UICHTUPHUIMPOBATH NPEATI0KESHHBIE OPIraHNYECKHE BEIIECTBA

7.JladopaTopuble 3aHsiTUsi CTPYKTypa U CBOWCTBA OPTAaHMYECKUX BEIIECTB

KuHernueckue u TCPMOAUMHAMUYECCKHUE 3aKOHOMEPHOCTH IPOTCKAHUA XUMHUYECCKUX

Paspnean S. . 2
peakumi
CxopocTb OcHoBHoOeE coepxxaHue OK 01
XUMHUYECKUX OK 02
peaKkuui. 5
XuMHUYECKOe
paBHOBeECHE
| 8Teoperueckoeobyuenne | 2
CKOpOCTh peakiuy, €€ 3aBHCHUMOCTh OT Pa3IHYHBIX (AaKTOPOB: TPHUPOJBI pPearupyromnmx
BEIECTB, KOHIIGHTPAIlMA PEarupyrolux BEIIeCTB, TEMIEPAaTypbl M IUIOIMIATN PEaKIIMOHHOM
noBepxHOCTH. TeroBble APQPEKTHl XUMHUYECKUX peaknuid. DK30- U IHAOTESPMHUECKUE,
pEeaKIIvH. 2
OO0paTuMOoCTh peakiuii. XMMHYECKOe PABHOBECHE U €r0 CMEIECHHE TOJT JEHCTBUEM Pa3IMIHBIX
(bakTOpoB (KOHIIEHTpAIIMsl PEareHTOB WM MPOIYKTOB PEaKINH, JaBlIEHUE, TeMIepaTypa) Jis
CO3J]aHUs] ONTUMAJIBHBIX YCIOBUH NPOTEKaHUs XuMudecKux npoueccos. [Ipunnun JlelllaTense
Paznex 6. PacTBOpBI 2
Tema 6.1. OCHOBHOE cojiepKaHue 2 | OKOl
HCCFGHOBaHHe 8.J1aGopaTopHble 3aHATHUS OK 02
CBOMCTE pacTeopoB JlaboparopHas pabota «IIpuroroBieHune pacTBOPOBY. OK 04
[IpuroroBnenue pacTBOpOB 3aaHHON (MaccoBoil, %) KOHIEHTparuu (C MPaKTUKO- 5 K
OpPUEHTUPOBAHHBIMU BOIIPOCAMH ) U OTIPEACTIEHUE CPEIBI BOIHBIX PACTBOPOB. 3.1
Pemenue 3a1ay Ha MIPUTOTOBIIEHUE PACTBOPOB
9.IlpoMexyToOUYHASI aTTeCTANMS MO TUCIHUILINHE (3a4eT) 2
Bcero 34




3. YCJIOBUS PEAJIM3AILINU ITPOTPAMMBI OBIIIEOBPA3OBATEJbHOM JUCITATLIAHBI

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecre4eHH 0
Jlnist peanu3anuy MporpaMMbl AUCHUIUIMHBL JOJDKHBI OBITH MPETYCMOTPEHBI CIEIYIONIUE CIICIaTbHbIe TIOMEIIEHHUS: YIeOHbIH KaOUHET XUMHUU
W/WH y9eOHOW XUMHUYECKON J1abopaTopuu.

OO6opynoBanne y4eOHOro xkaduHera (HarJsigHble MOCOOMS): HAOOpBHI IIAPOCTEPHKHEBBIX MOJEIEH MOJIEKYJ, MOJAEIU KPUCTAIUIMUECKUX
PEIIETOK, KOJUIEKIIUU MPOCTHIX U CIOXKHBIX BEIIECTB /WM KOJUICKIIMH TOJIMMEPOB; KOJUIEKIHS TOPHBIX MOPOJ M MUHEpasioB, Tabnuna MeHzaeneesa,
yueOHbIe GuIbMbL, IIUGPOBLIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuueckue cpeacTBa 00y4eHHsI: KOMIIBIOTED C YCTPOMCTBaMHU BOCHPOM3BEACHUS 3BYKa, IPUHTEP, MYJIbTUMEANUA-IIPOCKTOP C 3KPAHOM,
MYJIbTUMEMIHAS 10CKA, YKa3Ka-IIPe3eHTep AJIs Mpe3eHTaLnH.

O0opynoBanue J1a00paTopud W Pado4Yux MecT JIA0OPATOPMHU: MEH3YpPKH, NUIETKHU-KAIlEeIbHUIBI, TEPMOMETpPbI, MHMKPOCKOI, JIYIHI,
MIPEIMETHBIC U TIOKPOBHBIC CTEKIIA, IJIAHIIETHI JJISl KaleNbHbBIX peakiui, (MIbTpoBaibHAas OyMara, MIPOMBIBAJIKH, CTEKIITHHBIE TPOOUPKH, PE3UHOBHIC
npoOKku, (oHapuUKH, HAOOpP pPEaKTUBOB, CTEKJISHHBIE MAJIOYKH, IITAaTUBBI Ji MPOOMPOK;MEpHbIE LMIUHAPBI, BOPOHKH CTEKJISIHHBIE, BOPOHKH
nenurtenbHble nuaMHApuueckue (50-100 mun), ctynku ¢ mectukoM, (aphopoBble YalIKy, MUHLETHL, QUIBTPHl OyMa’kHbIE, BaTa, Mapisl, 4acOBbIE
CTEKJIa, EKTPOIUIUTKH, Ja0OPAaTOPHbIE IITATUBBI, CIUPTOBBIE TOPEIKU, CHUYKH, IpUOOp Ul MONYy4EeHUs ra3oB (WM MPOOUpKa C Ta300TBOJHON
TpyOKoOIt), nepKaTenu i NpoOUpPOK, CKISIHKU JJIi XpaHEHUs! peaKTHUBOB, pa3aTOYHbIe JOTKU; XUMUdeckue crakansl (50, 100 u 200 mu);mmareny;
MUHIIETHI; TUTEJIbHBIE IUIMIBI; CEKYHIOMEpHI (TaiiMepsl), MepHble Tpooupku (Ha 10—-20 mir) u MepHbIe koi0sI (25, 50, 100 u 200 M), BoasHas OaHs
(v TepMocCTaT), CTEKJISHHbIE MAJIOYKU; KOHUYECKHe KoJIObl /i TuTpoBaHus (50 m 100 Mmui1); MHAMKATOpHBIE MOJIOCKM Ui ompeneneHus pH u
CTaHJapTHas WHAMKATOpHas IIKajla; YHUBEpCaJbHBIH MHIuKaTop; nmunerku Ha 1, 10, 50 mn (umm nos3atopel Ha 1, 5 m 10 mu), GropeTtku ans
TUTPOBaHMA, MeUIIMHCKHE mmpuilbl Ha 100—150 mi, mabGopaTopHble H/UIM aHATUTHYECKHE Bechl, pH-MeTpsl, CymuiIbHbIN mKad, 1 1p. 1adopaTopHoe
obopynoBaHue.

3.2. UndopmanuoHHOe o0ecniedeHre peaau3aly NporpaMmabl

1. Ins peanuzanuu mporpaMMbl OMOIMOTEUHBIH (OHA 00pa3oBaTENbHOM OpraHM3aIlMU JOKEH HMETh TEeYaTHBIE W/WIM DJIEKTPOHHBIC
oOpa3oBaTenbHble 1 MTHGOPMAIIMOHHBIE PECYPChI, PEKOMEHIOBAHHBIE JJI HCIOIb30BaHMs B 00pa30BaTeIbHOM Ipoliecce, He cTapliie 5 JIeT ¢ MOMEHTa
U3/1aHus.

2. PexomeHniyeMble neyaTHbIE U3AaHUS [0 peain3alui 00111e00pa30BaTeIbHON AUCIUILIMHBI TPECTABICHbl B METOJMUECKUX PEKOMEHIAIMNAX
10 OpraHu3aluN 00ydeHUS.

Jlureparypa.



1HO.M.Epoxun Xumus cpegHee npodeccuoHaabHoe oOpazoBaHue. MOCKBa U3aTENbCKUN MEHTP «AKagemMusi»2020

2.0.C I'abpuensa Xumus 11 kmace apoda 2020

3. O.C.I'abpuensn nzydaem xumuto 2020
I'munka, M. A. O6mas xumus/ M. A. I'muaka — M: Xumus, 2021 — 502 ¢

.I[OHOJIHI/ITBJILHLIG HCTOYHHUKHU

Epoxun FO.M. COopHuk 3a/1a4 U yIpaXHEHUI 110 XUMUU (C JUAAKTHUECKUM MaTepuanoMm) (7-e u3f., cTep.) s CTyA. CperHero mpoa.
obpazoBanus [Tekcr]| / FO.M. Epoxun. — M.: «Akanemusi», 2020. — 304 c.

I'aBpyceiiko H.II. IIpoBepounbie pabOTHI O OpraHUYecKoi XuMuu: Aunakrudeckuit matepuan [ Texct]/ / H.IL. I'aBpyceiiko — M.:
[Ipoceemenue, 2020. - 50 c.

Panenkuit A.M. Jlunakrruaeckuit matepuain mo xumuu ais 10-11 k[ Teker]/, 2020-40 c.

Pymutuc I'.E., ®enpaman @.I'. Xumus [Tekcr]: Opr.xumus. OCHOBBI 00mel xumMun. Yueo. 11 11 kit o01ieo0pa3oBaTebHbIX
yupexaenui. 8-e n3a.-M.:IIpocs., 2020.-160 c.

Pymsutuc I'.E., ®enpaman ©.I'. Xumus [Tekct]: Opr.xumusi. OCHOBBI 0011eH xumun. Yueb. s 11 ki1. o01eodpa3oBaTebHbIX
yupexaenuil. 8-e n3a.-M.:IIpocs., 2020.-147c.

Ps6oB M.A.Tectsl o xumuu: 10-i ki1.: k yueonuky O.C.I'abpuensina u np. «Xumus.10 knace» [Texer]/ M.A.Ps6os, P.B.JIunbko,
E.}O.Hesckas.— M.:«3Qk3amen», 2020.— 158 c.

Ps6oB M.A.Tectsl o xumuu: 11-i ki1.: k yueonuky O.C.I'abpuensina u np. «Xumus.11 kmace» [Texer]/ M.A.Ps6os, P.B.JIunbko,
E.}O.Hesckas.— M.: «OQk3amen», 2020.—178 c.

Xomuenko W.I". O6mas xumusi— (2-oe u3aanue, UCIp U JI0ML.) YUeOHHK JUTs CTYA. cpeaHero nmpod. oopaszoanus [Tekcr]/ — XomueHKo
W.I' M.: PUA «Hosas BomHa», 2020. - 326 c.

[IBetkoB JI.A. Opranuueckas XuMus: yueOHUK a5 yyamuxcs 10-11 k. obmeoOpaszosar. yueb.3aBeaenuii [ Texct]/ / JI.A. I|BeTkoB —
M.: I'ymanurap. n3a. Lentp BJIAIOC, 2021.- 271 c.

HNHTepHeT - HCTOYHUKHU:

oL E

Wudopmarmonnsiii moprai. — Pexxum moctyna: http://www.xumuk.ru;
Wudopomarmonnslii noprain. — Pexxum gocryma: http://www.alhimikov.net;
Wudopmannonnslii moprai. — Peskum mocryma: http://www.chemport.ru;
Poccwuiickas rocynapcTBenHast Oubimoreka. — Pesxxum noctyma: Www.rsl.ru;
HudopmannoHHO-CIIpaBOYHbIH mopTail. — Pesxkum moctyma: Www. librari.ru;




6. DenepanbHBIN HEHTP HHPOPMALMOHHO-00PA30BATEIBHBIX PECYPCOB. [ DIEKTPOHHBIN pecypc]: Y4eOHO-MeTOAMYECKIEe MaTepUaIIbl. —
Pexum goctyma: www.fcior.edu.ru

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMUS OBIIIEOBPA3OBATEJIbHON JUCIAILIMHBI

Kontponb u olleHKa pe3yibTaToB OOy4YEHUsI OCYIISCTBIISIETCS IPEMNoJiaBaTelieM B IIPOLIECCE MPOBEACHUS MPAKTHUYECKUX 3aHATUA WU
1abopaTopHBIX PabOT, TECTUPOBAHHUSA, a TAKXKE BBHIMOJIHEHHS] OOYUYAIONUMUCS WHIUBUIAYATbHBIX 3aJaHUN, MPOEKTOB, HccienoBaHUi. Pe3ynbTarhl
o0OyueHus OMpeAeNsAOT, 4YTO 00yYaronrecs JOKHbI 3HaTh, TOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUN U3YYCHUS TUCIUILINHBI.

s dopMupoBaHUs, KOHTPOJS U OLUEHKU Pe3yJIbTaTOB OCBOCHMS y4EOHON MUCIUILUIMHBI UCHOJIB3YETCS CHCTEMa OIICHOYHBIX MEPOIPHUSIITHIA,
MpeICTaBIAIoNIas COO0N KOMIUIEKC Y4EOHBIX MEPOINIPUSATHI, COTTIACOBAHHBIX C pe3ylbTaTaMu 00y4deHHs U chopMyaupoBaHHbIx ¢ yuetom @I'OC COO
(mpeametHble pe3ynbrathl o aucuuruinae) u GI'OC CIIO.

Tunsl oleHOYHBIX

Ne | OK/IIK | Monyas/Pazgen/Tema | PesyabraTt 00yueHus .
MeponpusTHI
| | OcHoBHOe conep:kaHue
1 ®opMyIHpPOBATH
Pa3nea 1. OcHoBBI PMyJHP
0a3oBble NOHATHS U
CTPOCHHS BellecTBa
3aKOHbI XUMHH
1.1 |OK 01 CrpoeHune aToMOB Cocrasmars xumnueckue |1. Tect «CtpoeHune atomoB

XUMHUYCCKUX 3JICMCHTOB (I)OpMYJ]LI COE€IUHEHUI B

COOTBCTCTBHHU CO

XUMHUYECKHX 3JIEMEHTOB U
U TIPUPO/Ia XUMHUYECKOI
CBSI3U

npupona XUMHYECKOM CBSI3H.

CTENEHBI0 OKHUCIJIEHUSA 2. 3aga4u Ha cOCTaBJIEHHE

XUMUYECKHUX AJIIEMEHTOB,
WCXOJIS U3 BAJICHTHOCTH U
AIIEKTPOOTPHUIATETLHOCTH

XUMUYECKHUX (HOopMyIT
JIBYXaTOMHBIX COCIMHECHUH
(okcu0B, Cynb(PHUI0B, TUIPUIOB
U T.OL).

3. 3agaHus Ha UCMIOJIB30BAHUE




OK/IIK

Moayas/Pa3nen/Tema

PesyabraTt 00yuenus

THIBI OEHOYHBIX
MeponpuATHI

XUMHUYECKOW CUMBOJIMKH U
Ha3BaHUU COCIMHEHUN IO
HOMEHKJIATYPE MEXKIYHAPOJIHOTO
COI03a TEOPETUUYECKOU U
MPUKIATHON XUMUU U
TPUBHUAIBHBIX HA3BaHUMU IS
COCTaBJICHUSI XUMHYECKUX
(dhopMyI AByXaTOMHBIX
COeAMHEHHH (OKCHIOB,
Cynb(puI0B, THAPUIOB U T.1.) U
JIPYTUX HEOPTraHUYECKUX
COEAMHEHHI OT/IEJIbHBIX KJIACCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuma J[. 1.
MenneneeBa

XapakTepu3oBaTh
XUMHNYCCKUEC DJICMECHTHI B
COOTBETCTBUU C UX
MIOJIO)KEHHUEM B
NEPUOANYECKON CHCTEME
XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa

1. Tect «MeTamanueckue /
HeMeTaJlJIMYecKe CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHUX DJIECMECHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TTOJI0KEHHUEM B
MEPUOINYECKON CUCTEME
XUMHUYECKHX dyiemenToB J[. 1.
Menneneenay.

2. IlpakTnyeckue 3a1lanus Ha
YCTaHOBJICHUE CBSI3U MEX]Y
CTPOECHHUEM ATOMOB XMMUYECKUX
3JI€MEHTOB U EPUOJUUECKUM




OK/IIK

Moayas/Pa3nen/Tema

PesyabraTt 00yuenus

THIBI OEHOYHBIX
MeponpuATHI

M3MEHEHHEM CBOMCTB
XAMUYCCKHX DJIECMCHTOB U UX
COCIUHCHHI B COOTBETCTBUHU C
nosnoxxenueM Ilepuonnueckon
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHbIEC
TEOPETUUYECKUE 3alaHus Ha
XapakTepHU3alUI0 XUMHUYECKUX
9JIEMEHTOB: «MeTamndyeckue /
HeMeTaJlJIMYeCcKe CBOMCTBA,
AIEKTPOOTPHUIIATEIHHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMHYECKHUX DJICMCHTOB B
COOTBETCTBHUE C UX 3JIEKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
IIEPUOAUYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB

.. MenneneeBa»

Paznea 2. XuMuueckue
peakuun

XapaKTepmon;aTL THIIBI
XUMHYECCKHUX peammﬁ

KonTpoabHas padora
«CTpoeHue BelecTBa u
XHMHYECKHE PeaKnm

2.1

OK 01
OK 04

TUel XUMHYECKUX
peakuuii

CocTaBiATh peakuu
COEIMHEHUS, Pa3JIOKEHus,
oOMeHa, 3aMeIeHHS,
OKHUCJIUTCIIBHO-
BOCCTAaHOBUTCJIIBHBIC

1. 3amauu Ha cocTaBieHHE
YpPaBHEHUU pEaKInid:

— COEIMHEHHS, 3aMENICHHS,
pasnoxkeHus, 0OMeHa,

— OKHCIIUTEILHO-




OK/IIK

Moayas/Pa3nen/Tema

PesyabraTt 00yuenus

THIBI OEHOYHBIX
MeponpuATHI

peakiuu

BOCCTAHOBUTEIJIbHBIX PEaKIUil ¢
WCTIOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OaJiaHca.

2. 3agauyn Ha pacyeT MacChl
BEIIeCTBA UM 00bEMaA

ra30B [0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
OJTHOT'O U3 YYaCTBYIOILUX B
pEaKLUH BELIECTB; PaCUEThI
Macchl (00bEMa, KOTHYeCcTBa
BELIECTBA) IPOJYKTOB PEaKIuy,
€CIT OIHO M3 BEIIECTB UMEET
IpUMeECH

2.2

DNEeKTPOIUTHYECKAs
JUCCOIUAIUS 1 MOHHBIN
oOMeH

CocraBnsTh ypaBHEHUS
XMUMHYECKUX PeaKInu
HMOHHOTO OOMEHa ¢
y4acTueMm
HEOPraHUYECKUX BEIIECTB

1. 3agaHus Ha COCTABIICHUE
MOJIEKYJISIPHBIX 1 MOHHBIX
peakluil ¢ yyacTHEM KHUCIIOT,
OCHOBaHUM U COJIEH,
YCTaHOBJICHHE U3MEHEHHUS
KHCJIOTHOCTH CPEIBI

2. JJaboparopnas padota "Turbl
XUMHYECKHUX peakiui”

Paznen 3. Ctpoenue u
CBOliCTBa
HEOpPraHu4ecKux
BelleCTB

HccaenoBarhb cTpoeHue u
CBOMCTBa
HEOPraHU4YeCcKHX
BellleCTB

KonTpoabHas padora
«CBoiicTBa HEOPTrAaHMYECKUX
BelIeCTBY




OK/IIK

Moayas/Pa3nen/Tema

PesyabraTt 00yuenus

THIBI OEHOYHBIX
MeponpuATHI

3.1

OK 01
[K..3

Knaccudukanus,
HOMEHKJIaTypa
CTpOEHHE
HCOPTraHNYCCKUX
BEILIECTB

Knaccugunuposartsb
HEOPraHUYeCKUe
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «HomeHkiatypa u
Ha3BaHHUE HEOPTraHUYECKHUX
BEILIECTB UCXO/SI U3 UX
XUMHYECKOH (OPMYIIBI HITH
COCTaBJICHHE XUMUYECKOU
(hopMyIIbI HCXO/1 U3 HA3BAHUS
BEIIECTBA 110 MEXKTYHAPOIHOM
WJIN TPUBUATBLHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
7071 (MacChl) XUMHUYECKOTO
3JIeMEeHTa (COeAMHEHNUS) B
MOJIEKYJe (CMECH).

3. IIpakTrueckue 3aJaHus 1o
knaccuuKaluy, HOMEHKIAType U
XUMHUYECKUM (hopmynam
HEOPraHUYECKHUX BEIIECTB
Pa3INYHbIX KJIACCOB.

4. ITpakTyeckue 3alaHus Ha
OnpeAeIeHuE XUMUYECKON
AKTHUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOI
CBSI3U U THIA KPUCTAININYECKON
peueTKu

3.2

OK 01
OK 02

Dduznko-xuMHuYeCcKue
CBOMCTBA

YcranaBauBaTh
3aBUCHUMOCTH (PU3UKO-

1. Tect «OcobeHHOCTH
XUMHUYECKHX CBOMCTB OKCHUIOB,




Tunbl OlleHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | PesyabraTt 00ydeHus .
MeponpusTHil
HEOpPraHUYECKUX XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBaHHA, aM(OTEPHBIX
BELIECTB HEOPraHUYECKUX BEIIECTB |TUIPOKCHUIOB U COJIEH».
OT CTPOEHUSI aTOMOB U 2. 3agaHus Ha COCTaBJICHUE
MOJIEKYJI, a TAKXKE TUIIA YPaBHEHUN XUMUYECKUX PEAKIUI
KPHUCTAJTINYECKON C Y4aCTHEM IIPOCTBIX U CIOKHBIX
pELIEeTKH HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBAaHUHU M aM()OTEPHBIX
THIPOKCHU/I0B, HEOPTAaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOTYYECHHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/JaHuUs Ha
CBOIMCTBA U NOJIy4YEHUE
HEOpPraHMYECKUX BEIECTB
3.3 |OK 01 Wnentudukanus Hccnenosath 1. IIpakTHKO-OpHEHTUPOBAHHbIE
OK 02 HEOPTaHUYIECKHX KAaYECTBEHHBIE PEAKIIAHN 3aJIaHUS 110 COCTABJICHHUIO
OK 04 BEILIECTB HEOPraHWYECKHUX BEIIECTB |XUMHUYECKHUX PEAKINN C y4aCTHEM

HEOPTaHWYECKHUX BEIICCTB,
HCIIOJIB3YEMBIX JIJIS UX
UICHTH(PUKAIUH.
2.JIaGopatopHas pabora:
“Unentuduxamms
HEOPraHUYECKHX BEIIeCTB”




Tunbl OlleHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | PesyabraTt 00ydeHus .
MeponpusTHil
4 Pa3nea 4. Crpoenue u |HccaegoBath ctpoenue u | KonTposbHasi pabora
CBOlicTBa cBoiicTBa oprannyeckux |«CTpoeHue u cBoiicTBa
OpPraHn4ecKux BelleCTB OpPraHn4ecKHX BelecTB)
BellecTB
4.1 |OK 01 Knaccudukanus, Krnaccudumnuposatsb 1. 3agaHus Ha COCTaBJICHUE
[1K...3.1 |cTpoeHue u OpraHMYecKHe BEIeCTBa B [Ha3BaHUH OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUM C UX COEZMHEHUI 110 TPUBHAIBLHON WU
OpPraHUYECKUX BELIECTB |CTPOECHUEM MEXTyHapOAHON
cUCcTeMaTHYeCcKOi HOMEHKIIaType.
2. 3ajaHus Ha COCTaBJICHUE
MIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMyIT
OpPraHMYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.
3. 3aauM Ha onpeaeneHue
npocTteiiiei GopMyIbl
OpPraHUYECKON MOJIEKYJIbI, UCXOIS
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 |OK 01 CBolicTBa OpraHNYECKUX | Y CTAHABIUBATh 1. 3ajanus Ha cocTaBlieHUE
OK 02 COEIMHEHUN 3aBHCUMOCTH (PU3UKO- YPaBHEHUI XUMHUUYECKUX peaKLUi
OK 04 XUMHYECKHX CBOMCTB C y4aCTHEM OPTaHUYECKUX
[IK...3.2 OpPTaHMYECKUX BEIICCTB OT |BEIIECTB HA OCHOBAHUH MX

CTPOCHUA MOJICKYJI

COCTaBa U CTPOEHHS.
2. 3amaHnsa Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WJUTIOCTPUPYIOLINX XUMHUECKNE




Tunbl OlleHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | PesyabraTt 00ydeHus .
MeponpusTHil
CBOICTBA C YYETOM MEXAHU3MOB
IIPOTEKAHNS JaHHBIX peakLUui u
TEHETUYECKOM CBSA3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyerHble 3a1auu 110
YPaBHEHUSIM PEAKLUI C y4aCTUEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBpaleHuss OpraHM4ecKux
BELIECTB IPU HarpeBaHUU"
4.3 |[OK 01 Nnentuduxanus Hccnenosars 1.IIpakTUKO-OpUEHTHPOBAHHbBIE
OK 02 OpPraHWYECKUX BEUIECTB, |KAYECTBEHHBIC PEAKIIMA  |3a/IaHMS 10 COCTaBJICHUIO
OK 04 UX 3HAYEHUE U OpraHUYECKUX XUMHUYECKHUX PEAKLUN C y4aCTHEM
[1K..3.1 |mpuMeHeHHE B OBITOBOW |COEAMHEHU OT/ENbHBIX |OpraHUYEeCKHX BEILECTB, B T.U.
3.2. Y IPOM3BOJICTBEHHON KJIACCOB HCIIOJIb3YEMBIX IS UX
JEATEIBHOCTH YEJIOBEKA UACHTU(DUKAIMU B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanuisi opraHn4eckux
COETMHEHUN OTAEILHBIX KJIaCCOB”
5 Pa3znea S. Xapakrepu3zoBarhb
Kunernyeckue u BJIUSIHUE PA3JIMYHBIX
TepMOAMHAMHYeCKHe |(paKTOpOB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh

NPOTeKAHUS

XHMHYECKHX peaKuu




Tunbl OlleHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | PesyabraTt 00ydeHus .
MeponpusTHI
XHUMHYECKHX peaKui
5 |OK 01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEeHTUPOBAHHbIE
OK 02 peakuuii. XuMHUYECKOe |BIMSHHUE KOHIICHTpAIlMM |T€OpPETUYECKHUE 3aaHus Ha
[1K...3.1 |paBHOBecue pearupyromux BemecTB U |aHaIU3 (PaKTOPOB, BIUSAIOIINX HA
TEMIIepaTypbl Ha CKOPOCTh |U3MEHEHHUE CKOPOCTH XUMUYECKOU
XAMHYECKHUX PEaKUi peakuuu. [Ipaktrko-
XapakTepus3oBaTh OPUEHTUPOBAHHBIC 3aJJaHUs Ha
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHiumna Jle-
KOHIIeHTpanuu Bemects, |lllatenbe mis HaxoxXaeHUS
peaKIu Cpeibl 1 HarpaBJIEHUs CMEIIEHUS
TEeMIIepaTyphl Ha PaBHOBECHSI XUMHUYECKOU peakinu
CMEIlleHEe XUMHUYECKOTO |M aHanmu3 (DaKTOPOB, BIHSIOIINX
paBHOBeECHUS Ha CMEUIEHUE XUMUYECKOTO
paBHOBeECHs
6 HccnenoBarb
Paszen 6. Pactsophr HCTHHHBIEPACTBOPHI €
3aJaHHBIMH
XapaKTepUuCTUKAMH
6.1 |OK 01 [TonsiTue o pactBopax  |Paznnyars UCTUHHBIE 1. 3aaun Ha NPUTOTOBJICHHE
OK 02 pacTBOpHI pacTBOPOB.
[IK 2.2 2. IIpakTHKO-OpUEHTHPOBAHHBIE

PACUCTHBIC 3aJaHN HAa
AUCTICPCHBIC CUCTCMEI,




Tunbl OlleHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | PesyabraTt 00ydeHus .
MeponpusiTHii
HCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHON JEATENILHOCTH
YeJioBeKa
6.2 |OK 01 Uccnenoanue coiictB |MccienoBars pusuko- JlaboparopHast pabota
OK 04 pacTBOpOB XUMUYECKHE CBOKCTBA “IIpuroroBieHue pacTBOPoB”

HCTHUHHBIX paCTBOPOB




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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