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1. IIACIIOPT PABOYEM ITPOI'PAMMBI YUYEBHOM JUCITUTTAHBI
oY a. 14 XuMus

1.1. O6.1acTh IPUMEHEeHHUs1 MPOrPaMMbI
Pabouass mporpamMma  yueOHOW  JWCLMIUIMHBI ~ SIBJISIETCS  YaCThIO OCHOBHOU

obpa3oBarte/ibHOM TporpaMMbl B cootBeTcTBUHM ¢ PI'OC  cpexmHero obiero ob6pa3oBaHUsS
(yrBepkaenHoro Ilpuka3zom MuHucTepcTBa 0Opa3oBaHus v Hayku Poccuiickoit depepanum ot 22
anpenst 2014 1. Ne 384) w mpegHa3HaueHa [jisl TIOJyueHHs] cpefiHero oOIero obpa3oBaHUs
CTyzieHTaMH, oOyuaroiuxcs Ha 6a3e OCHOBHOrO o0iero obpasoBaHusi mo npogeccuu 19.02.10
TexHono2usi npodyKyuu 06ujecmeeHHO020 NUMAHUS.

Pabouast mporpamma yueOHOM JUCLMTUTMHBI pa3paboTaHa B cootBeTcTBUM ¢ ©3-273 «O6
obpa3zoeannu B Poccuiickoit @ezepaiiyuui», Ipruka3oM MUHHUCTEpPCTBA 00pa3oBaHus U HayKu PO
ot 17 mast 2012 roga Ne 413 «O6 ytBepxkaenuu PI'OC cpegHero (T0HOT0) 00IIIEro
obpa3oBaHMsi», TMCbMa MuHHCTEPCTBO 00pa3oBaHus U HaykKu Poccuiickoit ®emeparyu ot 17
mapta 2015 r. Ne 06-259 «O HarpaBsieHHU AO0pab0OTaHHBIX peKOMeH/ jal[1ii TI0 OpraHu3aluu
roJiyueHus cpefiHero obirero o6pa3oBaHus B Ipe/jesiax OCBOeHHUs: 00pa3oBaTe/IbHBIX TIPOrPaMM
cpeznHero TipodeccroHambHOrO 00pa3oBaHus Ha 6a3e OCHOBHOTO 0011iero 06pa3oBaHusI C yUueToM
TpeboBaHuii PesiepasbHBIX TOCYJAPCTBEHHBIX CTAHJAPTOB U TIOTy4aeMoi TIpodeccu Uiu
CMeLMaIbHOCTH CPeZIHEero MpodeCCHOHATBLHOTO 00pa3oBaHusi», pa3paboTaHa B COOTBETCTBUU C
MIPUMEPHOM MPOrpaMMOl yueOHOM AUCHUTUTMHLI «bronorus», pekoMeHoBaHHOH OTAY
«®UPO», nporokos Ne3 ot 21 urons 2015 roza

1.2. et yueOHOM JUCIUILIMHBI:

1) cdopmupoBath mMpefcTaB/ieHHe O MecTe XWMHWM B COBpeMEHHOW HayyHOW KapTHHe MHpa;
MOHWMaHKe PO XMMUU B (POPMUPOBAaHMH KPYro3opa U (PyHKLIMOHA/TIbHOM IPaMOTHOCTH YesioBeKa
JUISL pelleHrs NPaKTAYeCKUX 3a/iay;

2) oBfaZieHWe OCHOBOMO/IATarwlUMU XMMUYECKUMM TIOHSTUSIMM, TeOpUSIMH, 3aKOHaMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHUe XUMUUeCKOW TePMHUHOJIOTHEeN U CUMBOJIUKOM;
3)oBnajieHue OCHOBHBIMM MeTOJlaMH HAy4HOTO T[103HaHUS, WCI0/Ib3yeMbIMU B XHWMHUHU:
HabJTro/IeHre, OMUCaHKe, U3MepeHHe, SKCIIePUMEHT; YMeTb 00pabaThiBaTh, OOBSICHATL Pe3y/IbTaThl
TIPOBE/IEHHBIX OIBITOB W [le/laTh BBIBOZABI; TOTOBHOCTb W CIIOCOOHOCTH TIPUMEHSITb MeTO/bl
M03HaHWs MPU peLLeHUH TTPaKTUUeCKUX 3a7ay;

4) QopmupoBaHMe YMeHHsl [jaBaTb KOJMUECTBEHHble OLIeHKM U TIPOBOJWUTH pacyeThl MO
XUMHUUECKUM (OopMy/iaM U YPaBHEHUSIM;

5) oB/IaJieHye TIpaBUIaMK TEXHUKH 0€3011aCHOCTH TPY UCTIOIb30BaHUM XUMHUUECKHX BellleCTB;

6) dopmupoBaHHe COOCTBEHHOW TIO3WI[UM [0 OTHOIIEHWID K XUMHUYECKOW WH(MOpMaIWy,
0J/ly4aeMOU U3 pa3HbIX UCTOUHUKOB.

1.3. O0masa xapakTepuCTUKA Y4eOHOH JUCIUIUIUHBI

Copaeprkanue 0011ie06pa3oBaTe/IbHOM yUeOHOUM TUCIIUTIIMHBI « XMMUsD» HallpaB/eHo Ha yCBOEHHe
00YYaroIIMMUCS OCHOBHBIX MOHSITUMN, 3aKOHOB U TEOPUN XUMUH; OB/IaZIeHUe YMEHUSIMHU
HabJTF0IaTh XUMHUUECKHE SIBJIEHUS, TTPOBOJUTh XUMHUUECKUH SKCIIEPUMEHT, TIPOU3BOJUTH pac-
YyeThl HA OCHOBE XUMUUECKUX (hOPMYJI BEL|ECTB ¥ YPABHEHUM XUMHUUECKUX PEaKLIUH.

B mniporiecce u3yueHust XUMHHM Y 00YUarOIUXCsl PA3BUBAIOTCS TI03HABATE/IbHbIE UHTEPECHI U
VHTeJUIeKTya/IbHble CIIOCOOHOCTH, TIOTPeOHOCTU B CAaMOCTOSITE/TbHOM TIPHOOpeTeHUH

3HAHWM 110 XUMWU B COOTBETCTBUU C BO3HUKAIOL[UMH KU3HEHHBIMU TTPO0O/IeMaMH,
BOCITUTBLIBAETCsI Oepe)KHOe OTHOIIIEHUS K PUPOJEe, OHMMaHKe 3/10pOBOro 00pasa >KU3HH,
HE0OXOIUMOCTH MpeAyTPEXIeHNs SAB/IeHUI, HAHOCAIIUX BPe/] 37I0POBbI0 U OKPY>KaIOLI[eH cpefe.
OHM 0CBaMBaIOT NMPUEMbBI TPAMOTHOT'0, H€30MaCHOT0 MCIO/Ib30BaHUs XUMHUECKUX BEIIeCTB

Y MaTepuasioB, MPUMEHSIEMbBIX B OBITY, CE/IbCKOM XO3sIMCTBE M Ha MPOU3BO/ICTBE.



B nporjecce usyyeHusi XuMuM TeopeTUUeCKre CBeJleHHs JOMO/IHSAOTCS JeMOHCTpaLUsIMU,
71abopaTOPHBIMU OTBITAMH U MPAKTUYECKUMU 3aHATUSIMU. 3HAUUTEIbHOEe MeCTO OTBOJUTCS
XUMUUYECKOMY 3KcriepuMeHTy. OH OTKpbIBaeT BO3MO>KHOCTb (DOPMHPOBATh y OOYYArOIIUXCS
crieLidasibHbIe TIpeZiIMeTHbIe YMeHUsi: paboTaTh C BelljeCTBaMU, BHITIONHSATh TIPOCThIe

XUMUYECKHe OTIbITHI, YUUTh 6€30TIaCHOMY U SKOJIOTHUeCKH TPAMOTHOMY 00paliieHHto ¢
BellleCTBaMM, MaTepHajiaMU 1 TIpoLieccaMy B OBITY U Ha TIPOU3BO/ICTBE.

B miporjecce nu3yuenuss xumun popmMupyeTcst iHGOpMaIioHHAsE KOMITETEHTHOCTh 00YUarOIIUXCSI.
[TosToMy TmpW oOpraHu3alldd CaMOCTOSITe/IbHOW  pabOThl  aKLIEHTHUPyeTCsi BHUMaHUe
oOyuaroIuxcss Ha TIOMCKe WH(OPMAlMM B CpeJCTBaX MaccMmenua, VHTepHeTe, yueOHOW U
CreliaJbHON IMTepaType C COOTBETCTBYIOLMM 0()OpPMJIEHUEM U TNpe/iCTaB/IeHWeM pe3y/bTaToB.
N3yuenue o61ieobpa3oBaTe/ibHOM yueOHOM AUCIUTUIUHBI « XUMHUSI» 3aBepIIiaeTcs Mo/iBeJieHreM
WUTOTOB B (hOopMe 5K3aMeHa B paMKaxX NMpoMexXyTouHol aTtectaiiuu ctygeHToB OI'BITIOY KTT B
nipouiecce ocBoenusi OITOTIT CITO c mosmyueHneM cpefHero obiero o6pa3oBaHusI.

1.4. Pe3yabTaThl 0CBOEHHUS Y4eOHOU JUCHUIUINHBI:

* IUMHOCMHDIX:

— YyBCTBO FOPJOCTH Y YBa)KE€HUSI K UCTOPUM U JOCTVIKEHUSIM OTeYeCTBEHHOW XUMUYeCKOU
HayKW; XUMUYeCKHA TPaMOTHOE TIOBeZieHHe B MPpo(deCcCHOoHaTbHOU JiesITe/TIbHOCTH U B OBITY TTpU
oOpaliieHnU C XMMAUYeCKUMH BellleCTBaMU, MaTepraiaMu U

rpoLieccamy;

— FOTOBHOCTH K MPO/I0/DKeHHI0 00pa30BaHUs 1 TIOBbILLIEHUS KBa/MpUKalMKU B M30paHHOMN
nipodheCCUOHATBHOM /1eITeTbHOCTH U 00BEKTUBHOE OCO3HAHWE PO XMMUYEeCKUX KOMITeTeHIIUH
B 3TOM;

— yMeHUe UCI0JIb30BaTh AOCTHKEHHSI COBPEMEHHOM XUMUYEeCKOU HayKU U XUMUUeCKUX
TeXHOJIOTW /1151 TIOBbILLIEHUsSI COOCTBEHHOTO UHTEJIJIEKTYaIbHOTO Pa3BUTUS

B BbIOpaHHOM TIPOdeCCHOHATBHOM /1esTe/TbHOCTH;

* MemanpeoMemHbIX:

— WCTOJIb30BaHKe Pa3/MYHbIX BU/OB MO3HABATE/TbHOM /1eITe/IbHOCTHU U OCHOBHBIX
VIHTeJIJIEKTYaIbHBIX Orepalyii (oCTaHOBKY 3a/jau, ()OpMy/IMpPOBaHUS FMIIOTe3, aHaau3a U
CHHTe3a, CpaBHeHHs1, 000011[eHNs], CUCTeMaTU3alliH, BbISIBJIEHHUS

TIPUUMHHO-C/Ie/ICTBEHHBIX CBsI3eid, TOMCKA aHa/I0roB, (POPMY/IMPOBaHUS BbIBO/OB)

JI1S1 pellieHus OCTaB/IeHHOM 3a/jaul, MPYMeHeHe OCHOBHBIX MeTOZI0B MO3HAHUS

(HabsroieHMs, HAYYHOTO SKCIIepUMeHTa) J1/Is1 U3yUYeHHs Pa3/IMUHbIX CTOPOH XUMHUYeCKUX
00BEKTOB | TPOL[ECCOB, C KOTOPLIMU BO3HUKAeT HeOOXOIMMOCTh CTaJIKUBAThCS B
rpoeccroHanbHOU cepe;

— UCTO/b30BaHUe Pa3/IMYHbIX UCTOUHUKOB /15 TI0/yueHusi XUMUUYeCKoi nH(opmaliuu, ymeHue
OLIEHMTb €€ JOCTOBEPHOCTb /151 IOCTMXKEHHUsI XOPOLLMX Pe3y/IbTaTOB B MPO(QeCCUOHATbHON
cdepe;

* npeOMemHbIX:

— chOpMHPOBAHHOCTH Tpe/ICTaB/IeHUI 0 MecTe XMMUU B COBPEMEeHHON Hay4yHOU

KapTUHe MUpa; IOHMMaHue poJiid XUMUU B (HOPMUPOBAHUU KPyro3opa 1 (yHKIMOHaIbHOW
rPaMOTHOCTH YeJIOBeKa [i/Is1 pellieHrsl MPaKTUUeCKUX 3a/1auy;

— BJIa/leHVe OCHOBOIIO/IAraroMMU XMMUYEeCKUMHU MTOHSATUSIMH, TEOPHUSIMH, 3aKOHAMU

Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE M0/Ib30BaHUe XHUMUUeCKOW TePMUHOJIOTHEN U

CHMBOJIUKOM;

— BJIaZleHue OCHOBHBIMU MeTOZIaMH HayUHOTI'O NT03HaHWs, UCI0/Ib3YeMbIMU B XUMUU:
Hab/roieHreM, ornvcaHueM, U3MepeHreM, SKCIIepUMeHTOM; yMeHue 06pabaThiBaTh,

0OBSICHATE pe3yJIbTaThl MPOBE/IEHHBIX OILITOB U /IeJIaTh BHIBO/IbI; TOTOBHOCTDL U

CTIOCOOHOCTH MPUMEHSITh MeTO/IbI TTI03HAHKS TIPY PellleHHH MpaKTUUeCcKuX 3ajau;

— chOpMHPOBAHHOCTb YMEHUSI 1aBaTh KOJIMUeCTBEeHHbIe OLIeHKU U MPOU3BOIUTh

pacueTbl 10 XUMUYEeCKUM (OopMyJ/iaM U ypaBHEHUSIM;

— BJ/IaJieHye TIpaBUJIaMU TEXHUKK 0e30T1aCHOCTH TIPY UCTIO/Ib30BAHUN XUMHUUECKUX

BeLL|eCTB;



— ¢(hOpMHUPOBAaHHOCTH COOCTBEHHOM MO3MLIMH 110 OTHOIIEHUIO K XUMUYeCKoW HH(OopMaLyH,
110Jly4aeMOU U3 pa3HbIX NCTOUHUKOB.
dopmupyemble 0011Vie KOMIIeTEHL[H:

OK 1 [ToHMMaTh CYIIHOCTb M COLMATbHYH 3HAUMMOCTb CBoed Oynyieit mpodeccuu,
TNIPOSIBJISATh K HEW YCTOWUMBBIM UHTEpeC.
OK 2 OpraHu30BbIBaTh COOCTBEHHYIO JIeSITelIbHOCTb, BBIOMpPAaTh THUIIOBbIE METOAbLI U CTIOCOObI
BBINOJIHEHUS NPO(eCcCUOHABHBIX 3a/jay, OLleHUBATh UX 3((eKTUBHOCTb U Ka4eCTBO.
OK 3 IIpuHMMaTh pellleHHs] B CTaHJAPTHBIX M HECTaHZAPTHBIX CUTyalMsiX W HECTU 3a HHUX
OTBETCTBEHHOCTb.
OK 4 Ocy1iecTBasTb TIOMCK U UCII0J/Ib30BaHUe UH(OpMaLuu, Heobxoqumoit st 3pdeKTHBHOTO
BBINOJIHEHUS NPO(eCcCUOHAIBHBIX 3a/a4, MPO(peCcCHOHaIbHOT0 U IMUHOCTHOTO Pa3BUTHSI.
OK 5 Hcnonb3osamb nH(OPMALIMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTUX B MPO(eCcCHOHaTbHOU
JesITe/TIbHOCTH.
OK 6 PaboraTh B KO/IeKTHBe U KOMaH/e, 3¢ (heKTUBHO 001aThbCsl C KOJIeraMu, pyKOBOZCTBOM,
MOTPeOUTe SIMU.
OK 7 BpaTb Ha cebst OTBeTCTBEHHOCTb 3a paboTy usieHOB KOMaH/[bl (TTOJUMHEHHBIX), pe3y/bTaT
BBITIOJIHEHUS 3a/laHUM.
OK 8 CamocTodTenbHO omnpefensaTh 3aJauyd Mpo(ecCHOHATbHOTO U JIMYHOCTHOTO Pa3BUTHS,
3aHMMaTbhCsl CaMO0Opa30BaHreM, 0CO3HAHHO TI/IAHWPOBATh TIOBBIIIeHHe KBaTU(UKaIK.
OK 9 OpueHTHpOBAaTbCS B YC/IOBUSIX YaCTOW CMEHbl TEXHOJIOTWWA B TMpodecCroHaTbHOU
JlesITe/TIbHOCTH.
OK 10 MWcronb3oBaTh BOMHCKYHO O0SI3aHHOCTb, B TOM YMCJ/ie C TMPUMeHeHHeM T0JyYeHHbIX
ripoecCroHaNTbHBIX 3HAHUHN

1.5. MecTo yue0HO# JUCHUILUIMHBI B y4eOHOM IUIaHe: 001ie00pa3oBaTe/TbHbIH LK.
YuebOHast AUCLMITIMHA OTHOCUTCS K TIpeIMETHOM 06siacTy EcTecTBeHHbIE HAYKH
U SIBJISIETCST npocpuibHOU yueOHOM AUCLUIIMHON 0011je00pa30BaTe/TbHOTO LIUKIIA.

1.6. KostnuecTBo 4acoB Ha 0CBOEHHE MPOrpaMMbl y4eOHO! JUCIMIUINHBI:

MaKCUMasibHOM yueOHOM Harpy3ku obyuatorrerocsi 175 yacoB, B TOM Uucie:
00s13aTe/TbHOM ayJUTOPHOU yueOHOM Harpy3ku obydatoierocst 117 wac;
CaMOCTOsITe/TbHOM paboTh! obyyatolierocst 58 yacos.

2. CTPYKTYPA U COAEPXAHUE YUYEBHOM JUCHUITINHBI
2.1. O6bem yue0HOM AMCHMIUINHBI U BUABI Y4e0HOH padoThI

Bup yueOHO# padoThI O06vem uacos
MakcuMasibHasi yueOHasi Harpy3kKa (Bcero) 175

O0s3aTeibHasi ayAUTOPHasi yueOHass Harpy3Ka (Bcero) 117

B TOM UHCJIE:
nabopaTopHble pabOThI 15
MIPAKTUYeCKUe 3aHSITHS
KOHTPOJIbHbIE paboThI

CamMocTosTe/IbHasA padoTa od0yuaromierocs (Bcero) 58
B TOM UHCJIE:

- TIOATOTOBKA pedepaTUBHBIX COOOIIEHUM 10
- pellieHre pacyéTHBIX 3a7a4y 28
- paboTa ¢ yueOHMKOM U yueOHO-MeTOAUUeCKUMH TIOCOOUSIMU 20

HWmoeosas ammecmayus e popme| 2 (OughgpepenyupoganHbiii 3auém;
9K3aMeH)







2.2. TemaTHYeCKHH IUIaH M co/iep>kKaHue yuedHo quciummuasl OY /1. 14 Xumus

HaumenoBanue O0Bem yacoB DopmupyemMsbl
pas3/jiesioB U TeM Copep)xaHue yueOHOro Mmarepuasa, JabopaTopHbie padoThl, e
caMoCTosATe/IbHbIe PadoThI Bcero Aypur. Cam. KOMIIeTeHI|U U
175 117 58 yacos
4acoB 4acoB
BBegeHnue YMeThb: MPUMEHATh 3HAHUSA /11 OObCHEHUS Pa3HOOOpAa3HbIX XMUMHUECKHX 2 2 OK 01, OK 02,
SIBJICHUM U CBOMCTB BeLeCTB B DPa3sBUTHMM COBPEMEHHBIX TEXHOJIIOTUHA M
TOJIyYeHUH HOBBIX MaTepuasioB.
3HaTh: XUMUYECKYI0 COCTaBJISIFOLYK0 eCTeCTBeHHOHAayUHOM KapTHUHBbI MUPa,
BaKHEMILIMe XWMHUYEeCKUe TOHSTHS, 3aKOHbl U TeOpHUHU.
Copepxanue 2 2
HayuHbie MeTo/bI T103HaHUs BelllecTB. HayuHble MeTO/bl TO3HAHUS SIBJIEHUN 2 2
Pa3pen 81 52 29
Opranuveckas
XUMUS.

1.1 YMerb: oT/IMYaTh OpraHuyecKue BelecTBa OT HeOpraHWUYecKux, OK 01, OK 02,
IIpegmet COCTaBJ/ISITh (POPMYJIbI M30MEPOB U TOMOJIOTOB. OK 04
opraHuyeckomn 3HaTh: MpeANnOCbUIKH, MOJI0KeHH TeOPUU CTPOEHUSI OPraHUYeCKUX
XUMHH. Teopus | coequHenuii A.M byTnepoBa, OCHOBHbIe TIOHSTUSI: ©30MepHsi, TOMOJIOT 1S,

CTpOeHUs paIvKasbl.
OpPraHuYecKux CopepxaHue 9 6 3
CoeiMHeHUN [Tpeamet opranuueckasi xumusi. OcOO€HHOCTH OpraHUYeCKUX BEIeCTB. 3 2 1
Teopust cTpoeHUs1 OpraHUYecKrux coefrHeHut A.M ByTiepoBa 4 2 2
3HaueHWe U pa3BUTUE TEOPUM CTPOEHHsI OPraHUueCcKUx coefuHeHut A.M
Byrtneposa. Knaccudukaiiys peakijyii B opraHu4eCckou XUMUU
M3omMepusi, rOMOJIOTHSI.
JIabopaTopHasi pa6ora Ne 1: 2 2
Onpegenenve yriepoza, BOLOPOAA, XJIopa B OPraHUYeCKHX BellleCcTBaXx.




CamocTosATe/IbHass pabora. 3

M3rotoBUTE MOZI€/IM OPraHUYeCKUX BelecTB U3 IJIaCTU/IMHA
Tema YMeTb: UCIIO/Ib30BaTh CBOMCTBA YI/IEBOJOPOZOB M UX IPUPOJHBIX OK 01,0K 04,
YraeBogopojsbl, VICTOYHHKOB, OMKUCHIBATh yPaBHEHUSIMM XUMHUYECKMX pPeakLUWW IIpPOLeCCHI, OK 03, OK 06
NPUPOJHbIE JieXKallye B OCHOBe MPOU3BO/ICTBA MPOAYKTOB. [IpoBOAUTE pacueTsl 1O
HCTOYHUKU pesyJsibTaTaM MW3MepeHWUM, IPOBOAUTH KaueCTBeHHbIe PeakLjuy Ha
yI/1€B0/I0PO/0B. opraHnyeckue BelecTBa. Vicrmosnb30Bath Jj1abopaTopHoe 000pyZoOBaHuUe.

Cobsmopate MpaBuia TeXHUKW Oe3omacHOCTH Tipu  pabore.

3HaTh: XapaKTepUCTUKY YIJIeBOAOPOJOB U UX MPUPOJHBIX UCTOUHHKOB.

HasHaueHne ¥ TpaBW/Ia WCIO/Ib30BaHUs 1abopaTopHOro 060pyZoBaHus,

npueMbl  Ge30racHO  paboThI

Copepxanue
1.2 IIpepennsHbIe 6 4 2
yI/1€BO/J0PO/bI ['omonornueckuii psiz ankaHoB. XMMHUUeCKHe CBOMCTBA alKaHOB. 3 2

[TpumeHeHMe ¥ CTIOCOOBI MO/TyYeHUsT a/TKaHOB.

[IMK/I0a/IKaHBI. 3 2
1.3. 3TueHoBbIE U 6 4 2
JIM€eHOBbIe AnkeHbl. AjKaJueHbI. 3
YHICBOROPOALT JIabopaTtopHas pab6ora Ne2 3

[TosiydyeHuve 3TU/IEHA U ONBITHI C HUM.
1.4. AnjeTH/IeHOBBI€ 3 2 1
YI/IeBOAOPOABI I'omonoruueckuii psifi aIKWHOB. XMMHUUeCKHe CBOMCTBa, IPUMeHeHre 1 3

T10JlyYyeHue aJIKMHOB.
1.5 ApomaTuueckue 7 4 3
yI/1€B0/I0PO/bI ["oMoJioTHYeCKU psijJ apeHOB. 4

XVMHUUeCKHe CBOUCTBA, NPUMEHEHHUE U MOJyUeHHe apeHOoB. 3
1.6 IIpupopHbIe 3 2 1
HCTOYHHUKH Hedts. [IprposHbIii ¥ NOMYTHBIN HeTAHOM rasel. KaMeHHBbIH yrossb. 3
yI/1€BO/I0P0/I0B

CamocrosTesibHasi pabdora 12 12




[ToaroroBka pedepaToB C UCI0/Ib30BAHWEM KpaeBeJueCKOro MaTepurara 1o
Teme «IIpyUpo/IHbIe UCTOYHUKHU YT/IEBOZIOPO/IOB B Y IbTHOBCKOM 00/1aCTH»

Tema
Kucnopopocoaepxa
1Me opraHu4yecKue
BelecTsa

YMeth: 1UCr0/Ib30BaTh CBOMCTBA KHCIOPOZOCO/eP)KalliiX OpraHNueCcKHuX
BEL[eCTB , ONUCHIBATh YPaBHEHUSMH XHMHUECKUX DPeakIUi TPOLIeCChI,
Jie)Kallie B OCHOBEe TPOM3BOZCTBA TPOAYKTOB. [IpOBOJUTL pacueTbl  TI0
pe3ysbTaTaM W3MepEeHHH, MPOBOJUTh KaueCTBEHHbIE Peakivu Ha
opraHuueckde BelrjecTBa . Vlcnons3oBaTh jabopaTopHoe 000pyj0BaHue.
CobmoiaTh TpaBWIa TEeXHWKH 0e30macHOCTA TpH  paboTte

3HaTh: XapaKTePUCTUKY KHUCIOPOA0CO/eP)KAIINX OPraHUUeCKUX BeIIeCTB.
Ha3HaueHWe M TIpaBW/Ia WCIIO/b30BaHUs J1abopaTOpHOTO 000pyAOBaHMS,
nipvemMbl  Oe3omacHoi paboThbl

1.7 I'mppokcu/ibHbBIE
coe/JUHeHHUsA

Crpoenue u Kaccupukauys cruptoB. OTAebHbIE TIPe/ICTaBUTE/TH alKaHOJIOB.

XuMHUeCKHe CBOMCTBA U CIIOCOOBI MOTyUeHHsl CITUPTOB.

MHoroaTomMHbIe CrTUpPThl. PeHOJIbL.

1.8 Anberuanl u
KeTOHbI

['omonoruueckuii psif aibIeruA0B U KETOHOB. XMMUUeCKHe CBOMCTBA,
TIpUMeHeHre U Moy4yeHe aibJeruioB U KeTOHOB.

JIaGopaTopHas pa6ota Ne3:
DKCIepuMeHTaIbHOe pellleHne 3aziay 1o teme: « CriupThl. DeHOJbI.
Asberuzbi»

1.9 Kap6oHoBHbIe
KHC/I0TBI M MX
MPOU3BO/HBIE.

Kap6oHoBbie kuc/oTel. CrioykKHbIe 3GUpPbI. JKUPHI.

JIabopaTopHasi paboTa Ned
[TonyueHre CI0KHBIX 3(DUPOB

1.10 YraeBoabl

[MonsiTue 06 yryieBogax. MoHOCaxapHu/bL.

Hucaxapupbl. ITonucaxapuzbl.

JIaGopaTopHas pa6ota Ne5

OK 02,0K 03,
OK 04




OKcIepuMeHTa/IbHOe pellieHre 3a/iau 1o TeMe: «KapOOHOBBIe KUCIOTHI,
YTJIeBOJBI»

CamocrosiTesibHasA padora. 10 10
CoctaBuTh Tabuily: «CpaBHUTeIbHAsT XapaKTePUCTUKA TBEP/IOTO, )KUIKOTO
Mbl/Ia M CHHTETUYECKUX MOIOLIMX BeIleCTB»
Tema YMernb: UCONMb30BaTh CBOMCTBA a30TCOJEpIKalljuX OPraHUUeCKUX BeleCTB OK 04, OK 03
A3oTcopaepxaiiue M BbICOKOMOJIEKY/ISIDHBIX COeQUHEHU, ONMUChIBaTh YPaBHEHUSMU
opraHnuyeckKue XMMHWUYECKUX peakLMd IIPOLIeCChl, Je)Kaljie B OCHOBe NPOU3BO/CTBA
BelllecTBa npoAyKToB. I[IpoBoAUTh pacueTbl IO pe3y/abTaTaM W3MepeHUM, TPOBOAUTh
ITommepsI KaueCTBEHHbIe peakllMd Ha OpraHvuyecKde BelllecTsa . Vcronb3oBaTh
nabopaTtopHoe ob6opyzoBaHue. Cob0AaTh MpaBUia TeXHUKH
Ge3omacHocTH TIpu  paboTe
3HaTh: XapaKTepUCTUKY  a30TCOZep)KallliX OPraHNYecKuX BeIlecTB |
BBICOKOMOJIEKYJ/ISIDHBIX CcoefjuHeHWl . HasHaueHne u mipaBWia
WCTI0/b30BaHus 1abopaTOpHOTO 000pyAOBaHUs, TIpHeMbl  Oe30macHoM
paboThI
1.11.AMuUHBI, 7 3
aMHMHOKHUCJIOTHI, AMWHBI, aHUTUH 4
0esKm. AMUHOKUCTOTHI. Besiku.
JTaGopaTopHas pa6ota Ne6 2
OKCIepyuMeHTaIbHOe pellieHue 3a/iau 1o TeMe « AMHHBI». JKCIlepUMeHTaIbHOe
peleHue 3aa4 1o teme «besku»
1.12 7 3
A3oTcopaepxaiiue HyknenHOBbIE KUCJIOTHI. 3
reTepoLUK/IMYeckue | BrocuHTe3 Oeska B )KUBOU KieTKe. TpaHcreHHbIe ()OPMBI PAaCTEHUH 1 4
CoeJHUHEHUS. JKUBOTHBIX.
HykneunHoBble
KHC/IO0THI.
1.13 bBuosornuecku 8 4
aKTHUBHbIE ®epMeHThl. BuTaMuHbl. ['0OpDMOHEL. 4
coe/JUHeHHUsI.
JlekapcTBa. 4




CamocrosTenbHasA pabora 7
CoctaButh pedepar «Ilnactmaccsl B Moeit mpodeccum»
[ToaroToBUTHL coobirieHe «VICmob30BaHNe BOJIOKOH , CAHUTApHO-
IUrieHnyecKre TpeOOBaHUsSI K CAHUTAPHOU OfiexKie»
Pazgen 92 63 29
Oo0mas u
HeopraHuyeckas
XUMHUSA
2.1 YMetb: cocTaBnisATh (OpPMYyJibl, YpaBHEHUs, pellaTh 3a/auu. OK 03, OK 04
XuMus — HayKa 0 3HaTb: OCHOBHbIE TIOHSTUS: MOJIb, MacCa BellleCTBA, XUMHUUYECKU 3JIEMEHT,
BellecTBax. ra3oBble 3aKOHBI
Cocras BelllecTBa. MI3MepeHus Bell[eCTB. ArperatHbie COCTOSIHUS BellleCTB. 3 2 1
Cmecu BellecTs.
2.2 CTpoeHue aToma
ATOM — CJ/I0KHas yacTULia. 3 2 1
CocTaB aTOMHOTO s7pa. DJIeKTPOHHAasi 000/I0UKa aTOMOB. 4 2 2
CamocrosTenbHas pabora.
CocTaBUTb MO/ TPOCTHIX U CJIOXKHBIX BeLeCTB.
2.3 YMeTh: [aBaTh XapaKTePUCTUKY 3JIeMEHTaM, COCTaBJSATb (OPMYJIbI, 9 6 3 OK 04, OK 03
ITepuoguueckuii COCTaB/ISITh 3/eKTPOHHbIE , Tpaduueckue (GopMysbl aTOMOB
3aKO0H U 3HaTb: I/IaHETapHYX0 MOJe/lb aroMma, paclipefie/ieHre 3/1eKTPOHOB 110
nepuoauvecKas YPOBHSIM U TIOyPOBHSIM, (JOPMYJIMPOBKY MEPUOJUYECKOr0 3aKOHa
cucremMa 3/1eMeHTOB | ssiemeHTOB [I.V1.MeHzeneeBa
A.N.MenpeneeBa OTKpBITHE TEPUOJAUECKOTr0 3aKOHa. [leproanueckas cucremMa v CTpOEHHe 3 2 1
aToma.
CoBpeMeHHOe MOHATHE XUMHUUeCKOro 3/ieMeHTa. [lepuoinueckuii 3aK0H. 3 2 1
3Hauenue [leproanueckoro 3akoHa v [Tepruoanueckol CUCTeMbl XUMUUECKUX 3 2 1
semeHTOB /I.V1.MeHziesieeBa /11 pa3BUTHS HAYKU.
CamocrosTenibHas1 pabora.
CocTaBUTb 371eKTPOHHbIe U rpaduueckue popmysbl aToMoB 1-3 1epuo/oB
2.4 CtpoeHue YMeTh: onpefenATb TUITbI XUMUUECKOU CBSI3U , arperaTHOe COCTOsIHHE OKO02, OK 03,
BellecTBa BellleCTB, AUCIIEPCHbIE CUCTEMBI. OK 04




3HaTh: XapaKTepPUCTUKY TUIIOB XUMMWYECKOU CBSI3M, arperaTHbIX COCTOSIHUM
Bell[eCTB, JUCIIEPCHBIX CUCTEM.

INonsTHEe 0 XUMUUECKOM CBS3U. KoBajleHTHass XMMUUecKasi CBSI3b.

HMonHasg xumMnuyeckas CBS3b.

W

N

—

MeTtamueckasi XUuMHUecKasi CBSI3b. BO,Z[OPO,I[HEIH XUMHNYeCKas CBsA3b

CamocrosTenibHasA pabora
TIOJITOTOBUTH COODIIeHHs: « ATperaTHOe COCTOsTHHE BeIlleCTB»

2.5 Ilomumepsl

HeopraHuueckyre 1 opraHdyeckue nojavuMephbl.

CamocTroaTenbHas pa60Ta

2.6. lucniepcHble
CUCTeMBI.

[ToHsiTHe O AWCIIEPCHBIX CUCTeMaX. 3HaueHUe [UCIIePCHBIX CUCTEM B )KMBOM U
HE)XMBOM MIPUPOJie U MPAaKTUUECKOU >KU3HU YesioBeKa.

N I

CamocrosTeibHas pabora
[ToArOTOBUTH COODIIIEHHE T10 TeMe: «/IUCTriepCHbIe CUCTEMbI»

2.7 XuMHuueckue
peakuuu

Knaccudukaiys XuMruueckrx peakliyii B OpraHiueckou U HeopraHuuecKom
XUMUHW. BepoSITHOCTb NpOTeKaHUs1 XUMUUECKUX peaKLi.

CKOpOCTb XUMUUECKHX peakiyii. O6paTUMOCTb XUMUUECKUX peaKLvi.
XUMHYeCcKoe paBHOBeCHe.

JIabopaTopHasi pabora Ne7
3aBUCUMOCTh CKOPOCTH PEaKIIMU OT pa3/IMuHbIX (haKTOpOB

CamocTrosTebHas pabora

2.8 PacTBOpHI.

YMeTh: peliath 3a7laud B 00/71acTH TNPOGECCUOHATBHON /1eSITe/TbHOCTH.
[TpoBoAWTH pacyeTbl 1O pe3yjabTaTaM H3MepeHHi. Vcronb30BaTh
nabopaTtopHoe o6opyaoBanue. CoO/IOAATE TIPaBUIa TeXHUKU
Oe3omacHocTi Tipu  paboTe

3HaTh: OCHOBHBIE TIOJIOKEHUSI U TEOPUU 3JIEKTPOJTUTHUECKOM MCCOIUALH,
TpaBW/la MCIO/b30BaHUsl J1abOpaTOpHOTO 000PY/[0BaHUS], TIPUEMBI
0e3011acHOM  PabOTHI.

CopepxaHue

11

Bopa




PactBopel. Pelienue 3azau

OCHOBHBIE MOJIOKEHUS] U TEOPUM  3JIEKTPOJIMTUUECKOW [IMCCOLMALIUH. 2 2 1
CTernieHb Y KOHCTAHTa JAMCCOLUALIMU. 2 1
JIabopaTopHasi pabora Ne8 1 1 -
[TpuroToBneHust pacTBopa C orpe/ie/leHHOM MacCOBOM ZioJieli paCTBOPEHHOT'0 1 1 -
Bell[eCTBa
[TpuroToBeHusi pacTBOpa C orpe/eeHHON 3alaHHONM KOHIIeHTpalen -
CamocTosATeIbHas paboTa 3 3
BbImo/THeHHE JOMalllHel KOHTPOJIbHOW paboThl 10 TeMe «PacTBOpBI» -
2.9 OKuc/IuTe/1bHO-
BOCCTAaHOBHMTe/IbHbIE | OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKL1u. 3 2 1
peaKkIiuu. Krnaccudukaiysi OKUC/IUTeIbHO- BOCCTAHOBUTE/IbHBIX PeaKLUid.
JJ/IEKTPOXUMHUYECKH | X1MUUeCKHe MCTOYHUKH TOKA. 3 2 1
€ Nponeccel. ["anbBaHUYECKHEe JIeMeHTbI U TIPUHIMITBI KX pabOTBhI.
DJIEKTPOJ/IM3 PACIJIaBOB Y BOAHBIX PACTBOPOB 3/IEKTPOJIUTOB. 4 2 1
2.10 YMeTb: 1aBaTh XapaKTepUCTUKY 371eMeHTaM, COCTaB/sATh (HOpMYJIbl,
Knaccudukanus COCTaB/ISAITh 3/€KTPOHHbIE, Tpaduueckre (opMy/bl aTOMOB MeTaJlJioOB U
BemiecTB. [IpocTbie | HEMeTa/sIOB, COCTAB/IATh yPAaBHEHUSl peakLui
BellecTBa. 3HaTh: OOIIyI0 XapaKTEPHUCTHKY MeTa/uVIOB M HEeMeTaJl/IoB.
Krnaccudukaiiysi HeopraHuuecKrx BellecTB. 3 2 1
Mertasibl. Koppo3usi MeTaioB. 3 2 1
OO61ue criocoObl MOJTyYeHHs] METAJIIOB.
Hewmetanbl. 3 2 1
2.11 OcHoBHbIE YMerhb: UCIIONMb30BaTh CBOMCTBA HEOpPraHWYeCKHX BelleCTB, OMMUChIBaTh 9 6 3

KJ/1aCChl
HeOpraHuveckKux 1
OpraH1yecKHux
CcoeJHHEeHUH

YPaBHEHUSIMA XUMUYECKMX PpeakL|i TMpOLecChl, JeXalyie B OCHOBe
TIPOU3BO/ICTBA TMPOAYKTOB. [IPOBOAUTE pacueTbl  T0  pe3yJibTaTam
W3MepeHUH, MPOBOJUTH KaUeCTBeHHbIE PeAKLIMM Ha HeopraHUu4yecKue
BelllecTBa U MOHBL Vcronb3oBaTh J1abopaTopHOoe o00OopyzoBaHMe.
CobmroiaTh MpaBW/la TeXHWUKW 0e30MacHOCTA TpH  paboTte

3HaTh: XapaKTePUCTUKY Pa3/IMYHBIX KJIaCCOB HEOPraHWYeCKUX BEILeCTB,
OKHCJIUTE/TbHO-BOCCTAaHOBUTE/TbHBIE PEAKL[UM U peaklid HOHHOTO OOMeHa,
THZIDOJIU3 COJeH, AUCCOLMALIMIO 3/IeKTPOIUTOB B BOAHBIX pPacTBOpax.
Ha3HaueHHe M TIpaBW/Ia WCIIO/b30BaHMs JlabopaTopHOTrO 000py10BaHus,




npueMbl Oe30macHOi  paboThl

Copepxanue

Okcuapl. Kucnotsl. 3 2 1
OcHoBanus1. Cosiu. 3 2 1
I'eHeTnyeckasi CBSI3b MeX/y BaXXKHEUILIMMU K/lacCaMyd HeOPraHUUeCKHUX 3 2 1
CcoeZIMHEeHUMN
CamocrosTesibHasi pabora. 4 4
CocTaBUTh CXeMy reHeTUUeCKOW CBsi3v 10 Teme «Kacchbl HeopraHuyeckKnx 4 - 4
BelecTB»
2.12 Xumusn YMerb /1aBaTh XapaKTepUCTUKY XUMHUUYECKUM 3J/IeMeHTaM 10 UX MOJI0)KeHHUIO B 9 6 3
3/IeMEeHTOB NepUOANUYeCKON CUCTeMe XUMHUUeCKUX 3/eMeHTOB [1.11.MeHzeneeBa, ymeThb
rpeIBUZIeTh CBOMCTBA MTPOCTBIX BEILeCTB U COeMHEHUH.
3HaTh CTPOEHHE aTOMa, XapaKTEePUCTUKY 3/IEeMEHTOB Ha OCHOBAaHUM UX
rosiokeHusi B [leproanueckoi cucTeMe XUMAUYECKUX 37IeEMEHTOB
A.N.Menzeneesa
CopepxaHue
Bogopoa. OnemeHtsl 1A rpynmnbl. 1emMeHTbl 2A IPyIbL. 3 2 1
p-OnemMeHTbl. AJTFOMUHUM. YTepoJ, U KpeMHUH. 3 2 1
["asioreHbl. XajbKOreHsbl. 3 2 1
OnemeHThI 4A U 5A rpymi. d- 371eMeHThI.
2.13 XuMus B )KM3HU | YMeThb UNTaTb MapKUPOBKH YTaKOBOK THILEBbIX U TUTUEHUUeCKUX MPOAYKTOB, 4 4
o01ecTBa T0J1b30BaThCS CPeACTBaMH JIMYHOM TMTHeHbl, MOKLUMU U YAUCTALUMUA
CcpeiCTBaMM.
3HaTh XMMUUYeCKHUe CPeJCTBA 3allIUThI PaCTeHUH, y100peHusT U UX
K/IaCCU(PUKaLMIO, Hay4YHble MPUHLUITBI XUMUUeCKOT0 TIPOM3BO/ICTBA, OCHOBHBIE
CTaiM¥ XMMUUECKOr0 MPOM3BO/ICTBA.
CopepxaHue
XUMUS U TIPOU3BO/CTBO.
X¥MHUsi B CEJIbCKOM XO031CTBe. XMMUS M 9KOJIOTHSI. 2 2
XUMUs U TIOBCeJHEBHAS )KHU3Hb Yesl0BeKa. 2 2
175 117 58




2.3. OcHOBHBIE BH/IbI Y4e0HOM AeATe/THbHOCTH 00yYaromuxcsi

Paznen yuebHOM
JUCLIATITUHEI

OcHOBHBIe BH/IbI [1eITeTbHOCTA 00yUaroImxcst

Baxkuetiiie xumMuueckKue
IOHATUS

OCHOBHLIE 3aKOHBI
XUMHUU

OcHoBHBIE TeOpHUHu XUMHUU

YMeHue fjaBaTh orpeziesieHre U ONeprupoBaTh CaeyHLUMU
XUMHUUECKUMU TIOHSITUSIMU: BEILleCTBO, XUMUUeCKUA
3/IeMEHT, aTOM, MOJIeKyJla, OTHOCHUTE/IbHbIEe aTOMHasi U
MOJIeKY/IsIpHasi MacChl, MOH, a/I/IOTPOIIHSI, U30TOIIbI,
XUMUUeCKast CBSI3b, 3JIEKTPOOTPULATE/IbHOCTb, BaJIEHTHOCT,
CTereHb OKUC/IeHUsI, MOJIb, MOJISIPHasi Macca, MOJISIPHbIT
00beM ra3000pa3HbIX BeIIeCTB, BEI[eCTBA MOJIEKY/ISIPHO-
r0 ¥ HEMOJIEKYJIIPHOT'O CTPOEHUSsI, PAaCTBOPHI, 3/IEKTPOJIUT U
He3/1IeKTPOJIUT, 3/IEKTPOIUTUUEeCKast JUCCOLaLus,
OKHUCJ/IUTEe/Tb U BOCCTaHOBUTE]Tb, OKHC/IEHNE U
BOCCTaHOBJ/IeHHe, TerioBol 3¢ deKT peaki[iy, CKOPOCThb
XUMHUUeCKOHN peakiUu, KaTaan3, XMMHUUeckoe paBHOBeCHe,
yIJIepOo/HbIN CKeneT, GyHKLMOHAaIbHAasK TPyIINa, U30Mepus,
TOMOJIOTUS.

@®opMyIMpoBaHKe 3aKOHOB COXPaHeHMsI MacChl BellleCTB U
MOCTOSIHCTBA COCTaBa BeILeCTB.

YcTaHOBKa MPUYUHHO-C/Ie[ICTBEHHOM CBSI3U MEXAY
Cojlep’KaHreM 3TUX 3aKOHOB U HalMcaHUeM XUMUUYeCKUX
(dhopMyn 1 ypaBHEHUA.

YcTaHOBKA 3BOTIOIIMOHHOM CYIITHOCTU MeH/[e/ieeBCKOU 1
COBpeMeHHOM (hOpMy/TMPOBOK IeprHoiueckoro 3akoHa [i.
N. MeHieneera.

O6mbsicHeHHe (PU3NUECKOTO CMBICIA CUMBOJTUKH
MepUOIUYECKOU Tab/UIbl XUMUUECKUX 31eMeHTOB /1. 1.
MeHjeneeBa (HOMepOB 3/1eMeHTa, Iepro/ia, TPYIIIbI) U
YCTaHOBKA MPUUUHHO-CJIeZICTBEHHOMN CBSI3U MEXAY
CTPOEHHEM aToMa U 3aKOHOMEPHOCTSIMU U3MeHeHUsI
CBOWCTB 3/IEMEHTOB U 00pa30BaHHBIX MU BEII|ECTB B
repuojax v rpyrmnax.

XapakKTeprCTHKa 3/IEMEHTOB MaJlbIX ¥ OOJIBIINX MEePHUO/IOB
TI0 UX I0o0KeHut0 B [Tepuoguueckoii cucteme /1. U.
MenpgeneeBa

YcTaHOBKa 3aBUCUMOCTH CBOWMCTB XMMHUUECKUX BeIleCTB OT
CTPOEHHUsI aTOMOB 00pa3yIOIIMX UX XUMUUYECKHX /IEMEHTOB.
XapakTeprcTUKa BayKHEMIIINX TUTIOB XUMHUUECKUX CBsi3el 1
OTHOCHUTEbHOCTH 3TOM THUITOJIOTHH.

OOBbsiCHEeHHEe 3aBUCUMOCTH CBOMCTB BEIL[eCTB OT MX COCTaBa
Y CTPOEHHS KPUCTAJIMUeCKUX pelleToK.

@dopMyIMpOBKa OCHOBHBIX T0JIOXKEHUN Teoprn
3/IEKTPO/IUTHUECKOM JUCCOLMAIN U XapaKTepUCTHKA B
CBeTe 3TOM TeOpHUH CBOMCTB OCHOBHBIX K/1aCCOB
HEOpraHNYecKuX Coe/IMHeHHH.

@dopMyIMpOBKa OCHOBHBIX T0JIOXKEHUN Teoprn
XMMHUECKOT0 CTPOEHHs] OPraHW4eCcKuX CoeIMHeHu 1
XapaKTepUCTHKa B CBETE 3TOW TeOpHUH CBOMCTB OCHOBHBIX
K/IaCCOB OpraHUYeCcKHX COeHEeHUHN




BarkHelillive BelllecTBa
Y MaTepuasbl

XUMUUeCKUN A3BIK
U CUMBOJIMKA

XrMHuecKue peakKunn

XUMHUYECKUM SKCIIepUMEHT

XapakTepyuCTHKa COCTaBa, CTPOEeHHUs], CBOMCTB, ITOJTyYeHUsI U
ripuMeHeHus1 BakHeliux MmeTaaioB (IA u II A rpynm,
aJIFOMUHUS, )KeJle3a, a B eCTeCTBeHHO-HayuHOM Tpodusie U
HEKOTOPbIX d-371IeMeHTOB) U UX COeIMHEeHUM.
XapakTepuCTHKa COCTaBa, CTPOeHHUs], CBOMCTB, ITOJTyYeHUs] U
ripuMeHeHus1 BakHeliMx HemeTasuioB (VIII A, VIIA, VIA
TPy, a Takxke a3oTta u ¢ocdopa, yrieposa U KpeMHuUs,
BOZIOPO/Ia) U UX COeJMHEeHUHN.

XapakTepuCTHKa COCTaBa, CTPOEeHHUs], CBOMCTB, ITOJTyYeHUsI U
MIPUMEHEeHHs1 BOKHEMILMX K1acCOB YI1eBOJ0PO0B
(asKaHOB, IMKJI0A/IKAHOB, a/lIKEHOB, a/IKUHOB, apEHOB) U UX
HaunboJiee 3HAUMMBIX B HAPO/[HOXO3SIMICTBEHHOM TI/IaHe
Trpe/iCTaBUTeIeN.

AHanoruuHasi XxapakTepuCTHKa BaXKHEHIINX
Trpe/icTaBUTesIeld JPYTUX K/aCCOB OpraHUYeCKUx
COeJJMHEHMI: MeTaHoJIa Y 3TaHOJIa, CJIOXKHBIX 3()HPOB,
JKUPOB, MbUJI, a/b/lern/ioB (hopManbJeruioB U
arietasb/ieTy/ia), KeTOHOB (alleToHa), KapOOHOBBIX KUC/IOT
(YKCYCHOM KUCTOTBI, [/Is1 €CTEeCTBEHHO-HAy4YHOTO MPOpu/Is
Tipe/iCTaBUTeNel APYryux KaacCoB KUCIOT), MOHOCaXxapH/oB
(TIFOKO3BI), AUCaXapyoB (Ccaxapo3sl), MOIUCAXapui0B
(Kpaxmarsia u 1]e/TH0J103b1),

aHW/IMHA, aMUHOKUCIOT, O€/TKOB, NCKYCCTBEHHBIX U
CUHTETUYECKHX BOJIOKOH, KayuyKOB, M/1aCTMacC

Vcrosib30BaHye B yueOHOM U MpodeccroHaIbHOM
JlesiTe/IbHOCTU XUMUUYeCKUX TePMUHOB U CUMBOJTUKHU.
Ha3sBaHue HM3yueHHBIX BeleCTB M0 TPUBUATbHOU WU
Me>XyHapO/IHOW HOMEHK/IaType U OTpaKeHHe COCTaBa 3TUX
COeZIMHEeHUH C TIOMOILbI0 XUMUYeCKUX (PopMyJI.

OTpa’keHHe XMMUYeCKHUX MPOLIeCCOB C TTOMOLbI0 YPaBHEHUU
XUMHUUYECKUX peakLui

OObsiCHEHHE CYLHOCTH XMMHUECKHX MTPOLIeCCOB.
Knaccudukaims XumMruueckux peakLyii 1o pa3IMuHbIM
NpY3HaKaM: YHUC/Iy U COCTaBy MPOAYKTOB U PeareHTOB,
TeryioBoMy 3¢ ¢eKTy, HarpaB/ieHuto, (pas3e, HATUUKIO
KaTa/u3aTopa, U3MeHeHHUIO CTelleHel OKWC/IeHUs 3/1eMeHTOB,
00pa3yroIumx BelecTsa.

YcraHoBKa NpU3HaKOB 00111ero ¥ pa3/IMYHOro B TUIIOJIOTUN
peakLyi Jj1s1 HeOPraHMUeCKOU U OpraHnuueCcKor XUMHUHU.
Knaccugukaiys BeljecTB ¥ MpoOLIeCCOB C TOUYKU 3peHMUs
OKMCJIeHUsI-BoCCcTaHOB/IeHUs1. CocTaB/ieHre YypaBHeHU
peak1i1ii ¢ IOMOIL{bI0 MeTO/la 3/IeKTPOHHOro OanaHca.
OOBbsiCHeHHe 3aBUCUMOCTH CKOPOCTH XUMUYEeCKOU peakLiu
Y TI0JIO’KEeHUS] XUMUUEeCKOr0 PABHOBECHS OT Pas/IMYHbIX
(akTopoB

BebInosHeHNe XMMHUYeCKOro KCIepyuMeHTa B [T0JIHOM
COOTBETCTBHH C MPaBUIaMH 0€30T1acHOCTH.

Hab6mtofenue, ¢ukcalys v ornvcaHue pe3ysbTaToB
MIPOBE/IEHHOT0 SKCMIepUMeHTa.




Xumuueckasi tHhopMarys

PacyeTbl M0 XUMUUECKUM
dbopmysam
Y ypaBHEHUSIM

[TpodunsHoe 1
npodeccroHaIbHO 3HaUMMOe
cofiep>kaHue

[IpoBeseHre CaMOCTOATETBHOTO TTIOUCKA XUMUYECKOMN
vH(MOpMalMH C UCT0/Ib30BaHHWEM Pa3/TMYHbIX UCTOUHHUKOB
(HayuYHO-TIOTY/IIPHBIX W3/IaHUH, KOMITBIOTEPHBIX 0a3
JlaHHBIX, pecypcoB VIHTepHeTa).

Vcnionb3oBaHre KOMIBbIOTEPHBIX TEXHOIOTHHN A1
06paboTKy ¥ Mepefiaur XUMUUECKOW UH(opMaLyu U ee
Tripe/iCTaB/eHUs B pa3/uyHbIX (popmax.

YcTaHOBKa 3aBUCMMOCTHY MeX/ly KaueCTBeHHOU U
KO/TMYeCTBEHHOW CTOPOHAMU XUMHUYECKHUX 00BEKTOB U
TIPOLECCOB.

PerrieHrie pacueTHBIX 3aZlau M0 XUMUUeCKUM (popmy/iam u
yPaBHEHHSIM.

OO6BsicHeHHEe XUMUUECKUX SIBJIEHWH, POUCXO/SAIINX B
rpypo/ie, OBITY ¥ Ha TTPOU3BOACTBE.

OnpejeneHrie BOSMOXXHOCTeM MPOTEKAHUS XUMUUeCKUX
TpeBpallleHUH B Pa3/InYHbIX YCIOBHUSX.

Cobmro/ieHue TIpaBU/ SKOJIOTHYEeCKU TPaMOTHOT'O TIOBe/IeHHsT
B OKpYJKaroleu cpefe.

OneHKa BAUSHUS XMMUUECKOT0 3arpSI3HEHUS OKpY>Karollel
cpeZibl HA OPraHK3M YeJIOBeKa U JIpyrue XKUBble OpraHu3Mbl.
CobmosieHue ripaBus 6e3omnacHoro obpaiieHus ¢ TOPIOYUMHA
Y TOKCUYHBIMH BeI[eCTBaMH, JTab0paTOPHBIM
obopyoBaHuEeM.

[ToaroTOBKa PacTBOPOB 3a/]JaHHOM KOHI[EHTPALUU B ObITY U
Ha MPOM3BO/ICTBE.

Kputryeckas o1leHKa JJOCTOBEPHOCTH XUMHUYECKOM
vH(bOpMaL1K, MOCTYMarLel U3 pPa3HbIX UCTOUHHKOB.

3. YCJIOBUS PEAJIN3AIIN YYEBHOUM AU CITATI/INHBI

3.1. TpeGoBauusa K
o0ecrieueHUIO
s peanu3anyy yuebHoi auctmriiiabl B OT'BITIOY KTT umeeTcss yueOHBIH

KabuHeT- 1abopaTopusi XUMHHU.

MHWHHUMA/IBHOMY MaTepPHA/IbHO-TEXHUYECKOMY

ObopyooeaHue yuebHo20 KabuHema:

Ne | MaTepuanbHO-TeXHUUECKOe obecrieueHre KabuHeTa, Nwmeetcs B Hannuuu
nn | 1abopaTopum coryiacHo TpeboBaHusaM OI'OC
1 MamepuanbHoe ocHaujeHue KabuHema

- JOCKa KJ/IaCCHasd
- CTOJI TIperno/iaBaTe/isd,

- CTOJIBI OJ1d CTYyJeHTOB
-CTyJibA OJid CTYAE€HTOB

Mebenb U cTalioHapHOe 000py/I0BaHMUE:

- CTyJI IJid nperogaBaTesid

- mKadbl /151 XpPaHEeHUs] yueOHO-MeTOIUUeCKOU 1

P

—_
O]




JIOKyMeHTaI[|H, yueOHO-Har IHbIX TT0CO0ui

2 YueOHO-TIpaKTHUECKOEe U YueOHO-1abopaTopHOe
obopyioBaHe

[Tpubopsl, HAOOPBI TIOCYBI U TADOPAaTOPHBIX
TIPUHA/ITIEXKHOCTEH 715 XUMHUUEeCKOro KCIIepHIMeHTa.

OO011jero Ha3HAUeHUs

LeMOHCTpaLOHHbIe

Crielianyi3poBaHHbIe HDI/I6ODBI W aririapaThbl

KoM1iiekTsl /i1 1a60paTOPHBIX OMBLITOB U
[PAKTUYECKUX 3aHATUH 10 XUMUK

HartypanbHble 00beKThl KOJIJIeKIUN

PeakTuBbl

KoMiuieKT yue0HOro U yueOHo-HarJ/isiJHOro0 000py/f0BaHUS:

1.ITeuaTHbIe TOCOOUS (KOMIIEKT CTIPABOYHBIX TabOJIUI] 110 XUMUH, TIepUOAUYeCKast
cucTteMa XuMHUueckux sneMeHTOB /[I.VI. MeHpeneeBa, paCTBOPUMOCTh COJied
KUC/IOT U OCHOBAaHUM, 3/IEKTPOXUMUUECKUW Dsif HallpsDKeHUs] MeTasuioB, Psif
3JIEKTPOOTPULIATETbHOCTH, KOMIUIEKT Tab/Wll, MeTOJUUYeCKHe PeKOMeH/aIiuH
JI7IS1 YUUTeJIsSl IO OCHOBHBIM pa3ziesiaM XUMUK).

2.lHpopMallMOHHO - KOMMYHHKAaTHBHbIE Cpe/icTBa (2/IeKTPOHHBIE TOCOOHMSI Ha
KOMIAKT JUCKax I10 OCHOBHBIM  pasfiesam XUMHUU, XUMUYECKOMY
9KCIIEPUMEHTY)

3. TexHuueckue cpeiCcTBa, B TOM UHWCJIe ayJuOBH3Yya/ibHble, KOMIIbIOTEDHbIE U
Te/1leKOMMYHHUKALIMOHHbIE CPe/CTBaA.

4. Mogenu, MakeTbl

3.2. MudopmanuonHoe odecieyeHue 00yueHust

IlepeueHb  peKOMeHJyeMbIX  y4eOHbIX  HM3aHHI, /[OMOJIHUTE/IHLHOMN
JIMTepaTyphbl

J/1 CTy/AeHTOB
IabpuensH O. C., OctpoymoB W. I'. Xumus /15t ipodeccuii U crielia/ibHOCTe
TeXHUYECKOT0 Mpousist: yueOHUK AJis CTY/[l. YUpeXXAeHui cpesl. mpod.
obpasoBanus. — M., «/Ipoda», 2015. - c. 311



I"abpuensa O. C., OctpoymoB U. I'., Octpoymoga E. E. u ap. Xumus ajist
nipodeccuii U CrielanbHOCTeH eCcTeCTBeHHO-HayYHOTO TIPOGu/Is: yueOHUK 1S
CTY[. yupexaeHuit cpef. mpod. obpaszoanusi. — M., «[Ipoda», 2016. - c.311
I"abpuensa O. C., OctpoymoB U. I'. Xumus 7151 mpodeccrii U CTieriiaibHOCTeH
COLMabHO- 5KOHOMHUYECKOT'0 ¥ TYMaHUTApHOTO Mpoduieii: yueOHUK /1S CTY/.
yupexxkaeHuit cpefi. ipod. obpasoanus. — M., «/Ipoda», 2016. -c. 311

Jns npenojgaBareist

I"abpuensH O. C., JIbicoa I'. I'. Xumusi: KHUra Aj1s rperofiapaTesisi: yue0. -MeToI.
nocobue. —M., «/Ipoda», 2015. -c.243
I"abpuensH O. C., JIeicoBa I'. I'. Xumus. TecTsl, 3a/jaum U yIIpaxXKHeHUs: yueO.
rocobuie J1s1 CTy/I. yupexkaeHui cpefi. ipod. obpa3oBanus. — M., «JIpoda»,

2016. - ¢.179

NuTepHeT-pecypcnl

www. pvg. mk. ru (omummuaza «ITokopu BopoObeBbI rophI»).

www. hemi. wallst. ru (O6pa3oBarte/ibHBIN CalT /15 IKOTBHUKOB « XUMUSI»).

www. alhimikov. net (O6pa3oBaTe/bHBIN CalT /1JIs1 IIKOJTbHUKOB).

www. chem. msu. su (3neKTpoHHasi OMOMOTEKA TI0 XUMUH).

www. enauki. ru (MHTepHeT-uU3/aHue AJis1 yuuTesel «EcTecTBeHHbIe HAYKW» ).

www. 1september. ru (MeToauueckas razeta «[lepBoe ceHTSOpsI»).

www. hvsh. ru (OkypHan «XuMHSs B IIIKOIE» ).

www. hij. ru OkypHa/n «XyvMUsI ¥ XKU3HbB» ).
www. chemistry-chemists. com (3/1eKTpOHHBIN KypHa/l «XUMUKUA U XUMUSI

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

MICITATTAHBI

Pe3ysibTarsl 00yueHust

(I)OprI H MeTOAbl KOHTPOJIA U

(ocBoeHHBbIE yMeHus1, | OCHOBHBIe MoKa3aTe/M | OLeHKH! pe3y/ibTaToB

YCBOEHHbIe 3HaHHA) OLIeHKH pe3y/ibTaTa o0yueHuUst

Ymetn: npoBoauTh | [IpaBuibHOE pellieHusi | yCTHBIM OTMpocC

Habmo1eHust 3a/ay, JIeMOHCTpaLus | 3KCIepTHoe HabsozieHre 3a
OMBITOB, BBITIOJTHEHHE | XOJOM SKCIIepPUMEHTa
paboThI, [JIaHUPOBaHUe | KCIlepTHast OLleHKa
5KCIIepUMeHTa BBITIOJIHEHHBIX MPaKTUYeCKUX

3a/laHui, labopaTOpHBIX PpaboT.

Ymertn: Bocrnipunumars | IIpaBunbHOe BOCIIpUSATHE | TeCTUpPOBaHUE

VMH(pOpMaL1Io 1poeCcCrOHATBEHO 9KCIIepTHOe Hab/roZieHre 3a

ripoecCcroHaNBEHO 3HAUMMOTI'0 Marepuasna, | X0Z0M 3KCIeprMeHTa

3HaUMMOI'O  COJep’KaHus, | yBepeHHOe BJIaZleHue | SKCIIepTHoe OLleHUBaHue

nonyyaemyto u3 CMMU, | undopmalioHHO- pedepatoB

pecypcoB VHTepHeTa, | KOMMYHUKaTUBHBIMU

CreLMaJbHOM W HAYUYHO- | CpeJlCTBAMM.

MIONYJ/ISIPHOM JIUTepaTyphl;

¥Ymerb: pnaBatb  oueHKy | [IpaBuibHOe pellleHye, | yCTHBIM OMpocC




poH XUMUU B | /lOKa3aTe/bCTBa, 9KCITePTHOE HabmoeHre 3a
pa3BUTUM  COBpPEMeHHBIX | 000CHOBaHUe. X0ZI0M 9KCTIepUMeHTa
TeXHOJIOT U u TeCTUPOBaHHe

TIOSTyYeHHU U HOBBIX

MaTeprasoB.

Ymerb: 1UIAaHUPOBaTHL U
BBITOJIHATH SKCIIePUMEHTBI

YBepeHHass [jeMOHCTpaLus
YyMEHMM U 3HaHUM Ha
paboueM MecTe

YCTHBINA OTPOC

9KCIIePTHOE HabmoieHre  3a

XO0/J10M 3KCIIEpUMEHTA

9KCTIepTHasi  OIljeHKa Ha
MIPAaKTUYEeCKOM  3aHSITHH.

YMeTth: BBIJIBUTATh
TUMOTe3bl W CTPOMTH
MOJIe/TH

Jloruueckoe TMOCTpOeHUe U
(¢hopMynMpoBaHWe TUIIOTE3,
Mo/iesen.

YCTHBIM OIpOC
TeCcTHpOBaHHe

CaMOCTOsATe/IbHAas pa60Ta

YmeTs: TIPUMEHSITh
MOJIyYeHHbIe 3HAHUS  TI0
XUMUK 711 OOBSICHEHUsT
pa3HO00Opa3HBIX

YBepeHHass  eMOHCTpaLUs
yMEHUA U  3HaHUM  Ha
paboueM MecTe, NpaBUILHOE
¢hopMynMpoBaHUe 3aKOHOB,

pelleHre yIpaykKHeHWH U 3a/1au
9KCIIePTHOE HaO/moeHre 3a

XOZIOM 3KCITEPUMEHTA
TeCTUPOBaHUe

XUMHAYEeCKUX  SIBJIEHUM U | JIOTHYecKoe MOCTpPOeHHe
CBOWCTB BellleCTB WCCeJOBaHUM.
YMmern: npuMeHsTh | Jloruueckoe MOCTPOeHUeE | YCTHBIN OIpocC
MoJIlyueHHble 3HaHWS U | UCCJIe/IOBaHUM, 9KCTIepTHOE HabOsroZieHre  3a
yMeHHsI B TIOBCeJHEBHOH | JeMOHCTpaLus HaBBIKOB, | XO/IOM 3KCIleprMeHTa
JKU3HH, 7151 OOBSICHEHHS | BHIMOJIHEHWe paboT OMBITOB, | TeCTUPOBaHUE
MPaKTUYeCKOro 3aziay, yTpa>KHeHUH,
WCTIO/Tb30BaHUS 9KCIepUMEHTOB.
XUMUAYECKUX 3HAHUMN CobsogeHue ajiroputMa
JesITeNTbHOCTH npu
BBITIO/THEHUU
9KCTIepUMEHTa/IbHBIX PaboT.
3HaHue MeTOUKH
MIPOBE/IEHUsT KCIIepPUMEHTa.
YmMmern: WCTo/b30BaTh | [1paBUIbHBIM 1o/100p | YCTHBIM ompoc
naboparopHoe nprubopoB, 000pyJOBaHMs. | SKCIIepTHOe  HabmrofeHWe  3a
obopy/joBaH1e BepHas JIeMOHCTpALUs | BBITIOJTHEHUEM nabopaTopHoOii
yMEHUH W 3HaHWK  Ha | paboThI
pabouem MecTe JKCTepTHast OL[eHKa
BBITTO/THEHHBIX TIPAaKTUYeCKUX
3a/laHUM.
Ymets: BBITIOJIHATH | 3HaHUe TIPUHLMIIA
pacueTbl TIO pe3yJjbTaTaM | AeWCTBUM  W3MepUTeNbHBIX | pellleHue 3a/au
V3MepeHu npuboOpoB U TIPUEMOB | pelleHue 3a/1a4u ¥ YIIPa)KHeHUN
obpariieHus C HHUMHU. | SKCIepTHas OlleHKa pe3y/bTaToB
3HaHMe METOZMK | YCTHOTO U MMUCbMEHHOI0 Orpoca
H3MepeHUH.
3HaTh: mpaBuna TexHWKH | CobmogeHye ajiroputMa | (poHTaIbHBIN OMPOC
Ge3oracHoCcTA TIpU paborTe | JesTeTbHOCTU TP | YCTHBIN OMPOC

B 1aboparopuy;

BBITIOJTHEHUU pabor B
(bu3UUeCcKo 1abopaTopyu.

9KCTIepTHOE
cobro1eHus
0e3011acHOCTH

olleHHBaHUe
TeXHUKU

3HaThb: COBpPEMEHHYO
€CTeCTBeHHOHAYYHYHO

HoctoBepHbie 3HaHUA
eCTeCTBeHHO-HayUHOU

YCTHBIM OTpOC
MMCbMeHHBbIA 0MpOC




KapTHUHY MUpa

KapTHWHBI MHPA.

caMocCTosiTe/TbHast paboTta

3HaTh: xumuueckyto | CobsrozieHre MEeTOZIOB | YCTHbIH OMPOC
COCTaBJISIIOLIYI0 MHpa HayuyHOTO MO3HaHUS, | TMUCbMEHHbBINA OMPOC
JIOTUYecKoe TIOCTPOEHMe | JKCIepTHas OIjeHKa paboT B
WCC/Ie/JOBaHUM,  yBepeHHOe | XUMHUUYeCKOU /1abopaTopuu.
rpoBe/ieHue
3KCIepUMeHTa.
3Harb: Haubosee BaxkHble | [IpaBWibHOE 00OCHOBaHHWE | JKCIEPTHOE OllEHWBAHWE 3HAHWM
uiem u JOCTIDKEHUS | uaen U JIOCTYDKEHUM | MMCbMEHHOe TeCTHPOBaHUe
XUMUH, OKa3aBIllle | XUMUH, OTpeZIe/ISIIOINX | KOHTPO/IbHas paboTa
orpezieisitolljee  B/WSIHUE | pa3BUTHE TeXHUKU u
Ha pa3BUTHE TEXHUKU U | TEXHOJIOTHHU.
TeXHOJIOTUH
3Harb: (dyHAaMeHTanbHbIe | [IpaBUIbHOE 9KCTepTHasi OLjeHKa pe3y/bTaToB
3aKOHBI U  TeopuH, | GOpMy/nIMpOBaHUe 3aKOHOB, | YCTHOTO OMpoca
BO)KHEHIIIMe XUMHUUeCKUe | JOCTOBePHOe MMCbMeHHOe TeCTUPOBaHUe
TTOHSITHSI. TPOEeKTHPOBaHMe, 3HaHUe | AuddepeHIPOBaHHBIN 3aUET
METO/IUK pellleHus 3a/au.
3Harb: MeTozabl HayuHoro | CobsrofeHue METO/IOB | 3KCIIepTHas OLleHKa pe3yJIbTaTOB
TO3HaHUSI. HayuyHOTO MIO3HaHUS, | YCTHOrO Ompoca
JoruuecKoe MOCTpOeHre OKCIIepTHbIN aHasnu3
WCC/Ie/JOBaHUM,  yBepeHHOe | BBITIOJTHEHHBIX MIPAKTUUeCKUX
NpoOBeJieHNe 3aflaHuH, 1ab0pPaTOPHBIX OTIBITOB ,

3KCIIeprMeEeHTa.

5K3dMeH
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