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1. IIACIIOPT PABOYEM [TIPOT'PAMMBbI YYEBHOMN JAUCLHUITIVINHBI
OY]I. 06 XMMUS

1.1. O6/1acTh NPpUMEHEeHHUs MPOrpaMMbI

Pabouass nmnporpamMmma yueOHOW  [JUCLMIUIMHBI ~ SIBJISIETCS.  YaCThIO OCHOBHOM
obpa3oBaTenibHOM mMporpamMmbl B cooTBeTcTBUM ¢ ®I'OC  cpesHero obiero obpa3oBaHUs
(yrBepxkgenHoro Ilprka3zoM MuHucTepcTBa 0Opa3oBaHUsl U Hayku Poccuiickoii ®ezmeparul OT
02.08.2013r Ne701) wu mpeAHa3HaueHa /s TIONMyuYeHUsi CpegHero ooOiiero obOpa3oBaHUs
CTyJeHTaMu, oOydaromuxcss Ha 6a3e OCHOBHOrO oOiero obpasoBaHus mo npogeccuu 19.01.10
ABMOMEXaHUK.

Pabouast mporpaMMa yueOHOM JUCIUIUIMHBI pa3paboTaHa B cooTBeTCcTBUH ¢ P3-273 «O06
obpa3oBannu B Poccuiickoii @efepariyin», pruKa3oM MuHucTepcTBa 00pa3oBaHusi ¥ Hayku P® ot
02 aBrycta Ne 788 «O06 ytBepkgennmn PI'OC cpegHero (monHOro) obirero o6pa3oBaHMs»,
nmucbMa MUHHMCTEPCTBO 00Opa3oBaHus U Hayku Poccuiickoit ®eneparun ot 17 mapta 2015 r. Ne
06-259 «O HampaB/ieHUH [J0pabOTaHHBIX PEeKOMEHJALUM TI0 OpraHU3alM TI0/yUYeHHs] CpeHero
obujero obpa3oBaHusi B Tipefiesiax OCBOeHUsi 00pa30BaTe/IbHBIX TPOTPAMM  CpeJHero
npodeccHoHaILHOTO 00pa3oBaHusi Ha 06a3e OCHOBHOroO o00ijero o6Opa3oBaHMS C yueTOM
TpeboBaHuii desepanbHBIX TOCYJAPCTBEHHBIX CTAaHAAPTOB W Tojy4daeMod mipodeccun wimm
CreLMaJibHOCTH  CpefiHero TipodecCHOHanbHOTO 00pa3oBaHUsi», B COOTBETCTBUM C TPUMePHOMN
MIPOrpaMMOM yueOHON AMCIUTUIUHBI «XUMUsSI», pekoMeHg0BaHHOU PI'AY «DPUPO», TIpOTOKO/
Ne3 ot 21 nronst 2015 roga.

1.2. et yueOHOM JUCHUILTHHBI:

1) cdopmupoBaTh TpefcTaBlieHHe O MeCTe XWMHUU B COBpPeMEHHOM HayyHOW KapTHUHe MMUpa;
MOHWMaHKe POJIM XMMUU B (POPMUPOBAHMH KPYro3opa U (PyHKLIMOHA/IbHOM TPaMOTHOCTH YesioBeKa
JJ1s pellleHys TPaKTUUeCKUX 3azay;

2) oB/aZileHWe OCHOBOMO/IArarmlUMU XMMUYECKUMH TIOHSTUSIMM, TEeOpUsIMH, 3aKOHaMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHNe XUMUUEeCKOW TePMHUHOJIOTHEN Y CUMBOJIMKOM;
3)oBnajieHue OCHOBHBIMM MeTOJaMH HAay4yHOTO [I03HaHUS, WCIO/b3YeMbIMU B XHWMHHU:
HaOoieHre, onrcaHye, U3MepeHue, SKCIIepUMeHT; yMeTb 00pabaThiBaTh, OOBSICHITH Pe3y/IbTaThl
TIPOBE/IEHHBIX OIBITOB W [le/laTh BBIBOABI; TOTOBHOCTb W CIOCOOHOCTH TIPUMEHSITb MeTO[bl
T03HAHWS MPY PeLleHUH MPaKTUYeCcKuX 3azay;

4) QopmupoBaHMe YMeHHsl [jaBaTb KOJMUECTBEHHble OLIeHKM U TIPOBOJMUTH pacyeThl MO
XUMUYECKUM (hopMyJiaM U ypaBHEHUSIM;

5) oB/IaJieHye TIpaBUIaMy TEXHUKH 0e3011aCHOCTH TPU UCTIOIb30BAaHUM XUMHUUECKUX BellleCTB;

6) dopmupoBaHue  COOCTBEHHOW TMO3UIMM I10 OTHOIIEHWIO K XWMHYECKOW uH(MOpMaIvy,
T10J/ly4aeMOU U3 pa3HbIX NCTOUHUKOB.

1.3. OO01asa XxapaKTepUCTHKA YUeOHO# JUCIHILTHHBI

Copaeprkanue 0611ieob6pa3oBaTelbHOM yUeOHOM AUCIUITIMHBI « XUMHsI» HalpPaB/IeHO Ha YCBOEHHE
00yyYaroIUMUCA OCHOBHBIX TIOHSTHM, 3aKOHOB W TEOPHWM XWMHUM; OBJIQIEHHE yMEHUSIMHU
HaO/IFOIaTh  XMMUYECKUe SsIBJIEHWs], TIPOBO/IUTh XUMHUUECKUH HSKCIEePUMEHT, TPOU3BOIUTH
pacyeThl Ha OCHOBE XMMUYECKUX (DOPMYJI BEII|ECTB ¥ YPABHEHHMI XUMHUUECKUX PeaKLUH.

B mporiecce w3yueHusi XMMUHM y OOy4YarolMXCsl pa3BUBAIOTCS TMO3HaBaTe/bHbIE WHTEPEChl U
WHTeJIJIEKTya/IbHbIe CITIOCOOHOCTH, MOTPEOHOCTU B CAaMOCTOSITE/TbHOM TPUOOpPeTeHHsT 3HAHUH T10
XUMUA B COOTBETCTBUM C BO3HUKAIOUUMU >KU3HEHHBIMHM TMpoO/ieMaMH, BOCIIUTHIBAETCS
Oepe>kHOe OTHOIIIEHWS] K TIpUpojie, TOHWUMaHWe 370poBoro obpas3a >KHW3HU, HeOOXOAUMOCTU
TIpeyTIPEXKIeHUS IBJIEHUH, HAaHOCSIIUX BPe/l 3J0POBbIO 1 OKpY’Karollel cpejie.

OHUY 0CBaMBaIOT NMPUEMbBI TPAMOTHOT'0, O€30MaCHOT0 MCIO/Ib30BaHUs XUMHUECKUX BEIIeCTB

Y MaTepuasioB, MPUMEHSIEMbBIX B OBITY, CE/IbCKOM XO3SIMCTBE M Ha MIPOU3BO/ICTBE.



Crieruika M3ydeHus1 XMMUM TIPU OB/aZileHnH IPOo(eCcCrsiMU U CIieliuaabHOCTIMU TeXHUUECKOTo
npodusisi oTpakeHa B Kax/0u TeMme paszena «Cojep)xaHue yuyeOHON AUCHUIIMHBIY B pyOpuKe
«[TpodunbHble ¥ MpoecCMOHaNIBHO 3HAYMMBbIe 37IeMEHTbI COZlepyKaHUsI».

OTOT KOMITIOHEHT peanu3yeTcs MpU UHAUBU/YaTbHON CaMOCTOsITe/TbHON paboTe oOydaroiuxcs
(Harmucanuu pedeparoB, TMOATOTOBKe COOOILEHWM, 3alljuTe TPOEKTOB), B TPOIjecce yueOHOM
JlesiTeNTbHOCTU T10/] PYKOBOZCTBOM TIperofiaBaTesisi (BBITIOJHEHHH XUMHUECKOro JKCIiepuMeHTa
— 7n1ab0paTOPHBIX OMBITOB M TPAaKTUYeCKWX paboT, pelleHHH MPaKTUKO-OPHeHTHPOBAHHBIX
pacueTHbIX 3a7iau U T. [.).

B mnpouecce u3yueHuss XMMHUM TeOpeTUYECKHe CBe/leHUs] [OMOJIHSKTCS JeMOHCTPaLUsiMHU,
71abopaTOPHBIMU OTBITAMH U MPAKTUYECKUMU 3aHATUSMU. 3HAUUTEIbHOEe MeCTO OTBOUTCS
XUMHUYeCKOMY 3KcriepruMeHTy. OH OTKpbIBaeT BO3MOKHOCTb (DOPMHPOBATh y O00OyUarOLMXCS
crieLidasibHbIe TIpeJMeTHbIe YMeHus: paboTaTh C BelljeCTBaMH, BBITOJIHSATh MPOCThIe XUMHUYeCKHe
OTBITB, YYWTH 0€30MacHOMy M 3KOJIOTWYeCKM TPAMOTHOMY OOpaIleHHI0 C BeIecTBaMH,
MaTepHaslaMU 1 TIpoLieccamMy B ObITY U Ha TIPOU3BO/ICTBE.

[171s1 opraHu3anyy BHeayJUTOPHOM CaMOCTOSITeIbHOW PaboThI CTYZEHTOB, OB/IaZieBarOIINX
npodeccusimu CITO TexHuueckoro rpocuss mpodeccrioHanbHOTO 00pa3oBaHusl, Mpe/CTaB/ieH
TIpYMepHBIN NepevyeHb peepaToB (JOK/Ia0B), UHAVBUYaTIbHBIX [IPOEKTOB.

B miporiecce u3yueHust XUMHUHU Ba)KHO (hOPMUPOBaTh HHPOPMALIMOHHYIO KOMITETEHTHOCTh
obyuvatomuxcsi.  IlosToMy T1ipy  oOpraHM3aluMl  CaMOCTOSITeIbHOW — paboTel  Heo6Xogumo
aKI[eHTHPOBaTh BHUMaHHe 00yuaroIuxcs Ha TIorMcKe MH(opMaljuu B CpeJicCTBax MaccMe/ina,
VHTepHeTe, yueOHOM U CrielManbHOMN JIUTepPaType ¢ COOTBETCTBYIOIIMM O(OpPM/IEHHEM U
Tipe/iCTaB/ieHleM pe3yJ/ibTaToB.

W3yuenue obieobpazoBarebHON y4eOHOU AUCLMITIIMHBI « XUMUSD» 3aBepIIaeTCs Mo/ -
BeZileHHeM WTOroB B (Qopme auddepeHI[UPOBAaHHOTO 3aueTa B paMKaX IPOMEeXYTOYHOM
arrecratuu cryzentoB OI'BITOY KTT B npouecce ocsoenus OITOIT CIIO c nmonyueHvem
cpegHero o6iiero obpa3oBaHusl.

1.4. Pe3ynbTaThl OCBOEHHUS Y4eOHOM JUCIHUILUIMHBI:

* IUYHOCIMHDIX:

— YYBCTBO TOPZOCTHM U YB&)KEHUs K WCTOPUM U [OCTW)KEHUSIM OTeUeCTBEHHOW XHMMHUeCKOU
HayKH; XMMHUECKU IPaMOTHOe TOBe/leHre B MPOQeCCHOHATBHOM /1eSITe/TbHOCTH U B OBbITY MpH
oOparlleHny C XMMHUUeCKVMH BelljeCTBaMU, MaTepraaaMH U MpoLieccaMuy;

— TOTOBHOCTb K TIPO/IOJDKEHWIO 00pa30BaHUsSI W TIOBBILIEHUS KBaM(dUKaluyd B W30paHHOMN
nipoeCcCOHABHON /1eSITeTbHOCTH M 00BbeKTUBHOE OCO3HaHHe POJI XUMHUUECKUX KOMITeTeHINH
B 3TOM;

— YMeHHMe WCIO/b30BaTh JOCTWKEHUs COBPEMEHHOM XUMMUECKOW HayKd U XHMHUeCKHX
TeXHOJIOTUMA /Il TIOBBILIIEHUs] COOCTBEHHOTO WHTE/IIEKTYalbHOTO Ppa3BUTHUs B BbIOpaHHOM
npodecCrOHaIbHOM /1eTe/IbHOCTH;

* MemanpeoMemHbIX:

— HUCI10/Ib30BaHNe Pa3/IMYHbIX BU/IOB [I03HaBaTe/IbHOM /1eATeIbHOCTU U OCHOBHBIX
VHTe/UIeKTyaIbHbIX oOrepaluii (TIOCTaHOBKU 3a/jaud, (OpMyJ/IMpOBaHUs TUIIOTe3, aHalau3a |
CUHTe3a, CpaBHeHHWsi, O00O0OIeHHsi, CHUCTeMaTU3aliH, BbISB/IEHUS TPUYUHHO-C/Ie[JCTBEHHbBIX
CBsi3el, MOMCKa aHar0roB, (GOpMY/IMPOBAHUSI BBIBOZOB) /JIsi PelleHHusl MOCTaBJIeHHOW 3ajauu,
NpUMeHeHWe OCHOBHBIX MeTOZOB T03HaHWs (Hab/IO/leHNs], HAy4YHOTO JKCIIePUMEHTa) [iIs
M3yueHUs] Pa3/IMUHbIX CTOPOH XUMHUECKHMX OOBEKTOB W TPOLeCCOB, C KOTOPHIMH BO3HHKAaeT
He0OXOIMMOCTh CTAJIKMBATbCS B TIPOQeCCHOHANMBHOM cdepe;

— WCI0/Ib30BaHKe Pa3/IMUHbIX UCTOUHUKOB [i/Isl TIOJyUeHHs XUMUUecKoi nHdopMaliuy, yMeHue
OLIEHUTb ee [OCTOBEPHOCTb /sl AOCTWKEHHs XOpOLIMX pe3y/bTaToB B IPo¢ecCHOHaIbHON
cdepe;

* npeOMemHbIX:



— c(hopMHPOBaHHOCTH TMpeZCTaB/IeHUI 0 MeCcTe XUMUU B COBPEMEHHOM HayuHOU KapTUHe MUDa;
MOHMMaHWe pOJU XUMHUU B (POpPMHPOBAaHWM Kpyrosopa U (YHKIMOHAJbHONW TI'PaMOTHOCTH
yesi0BeKa JIJIs PelleHus TIPaKTHUeCKUX 3a/au;

— BJ/IaJIeHHe OCHOBOIIOJ/IATAIOIIUMUA XUMHUUECKUMH TIOHATHSIMH, TEOPUsSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE T10/Tb30BaH1e XUMUYEeCKON TePMUHOJIOTHENH ¥ CUMBOJIUKOM;

— B/aZileHWeé OCHOBHBIMM METOZAMHA HAYYHOTO TI03HAHMS, WCMOMb3YeMbIMU B XUMUH:
HabJ/roIeHreM, OIMUCAHKEeM, U3MepeHHeM, SKCIIePUMEHTOM; yMeHue o0pabaThiBaTh, 0OBSICHATH
pe3y/bTaThl MPOBE/JIEHHBIX OMbITOB U [Ie/1aTh BBIBO/bI; TOTOBHOCTb U CITIOCOOHOCTL TPUMEHSITh
METOZIbI TIO3HAHMSI TIPY PellieHnH TIPAaKTUYeCKUX 3a/1ay;

— c(hOpMHPOBAaHHOCTb YMEHHUs /laBaTh KOJTMUECTBEHHBIE OL[EHKM U TMPOU3BOJUTH PACUeThl I10
XUMUYECKUM (hopMy/iamM U ypaBHEHUsIM;

— BJ/IaJieHye TpaBU/IaMU TEXHUKK 0€30TaCHOCTH TPH UCII0Ib30BAHUH XUMUUECKUX BEIIleCTB,;

— ¢(hOpMHPOBAHHOCTb COOCTBEHHOW TO3UWIIMU T10 OTHOIIEHWIO K XUMWYEeCKOW WH(OpMalvy,
T10/Ty4aeMOM U3 pa3HbIX NCTOUHUKOB.

dopmupyemblie 001He KOMIIeTeHI[UH:

OK .1 [ToHMMaTh CYILTHOCTb ¥ COLMA/IBHYIO 3HAYMMOCTh OyyImei npodeccuu, IposiBISTh K Hel
yCTONYMBBIM UHTEpec.

OK 2. OpraHu30BbIBaTh COOCTBEHHYIO ZIeSITeTbBHOCTb, UCXO/Is1 U3 I1e/T U CTIOCO00B ee
JIOCTW)KeHUs], OTIpe/ie/IeHHbIX PYKOBOJUTE/IeM.

OK 3. AHamm3upoBaTh pabovyro CUTYALMIO, OCYIIECTB/ISTh TEKYIIHI 1 UTOTOBBIM KOHTPOJIb,
OLIeHKY Y KOPPEeKLMI0 COOCTBEHHOU J1esiTe/TbHOCTU, HECTH OTBETCTBEHHOCTh 3a Pe3y/IbTaThl
CBOei paboThl.

OK 4. Ocy1iiecTBaSTh MOMCK WHGMOPMALMH, He00X0AUMOM /17151 9P HEKTUBHOTO BBITOTHEHHS
npodecCHOHaNbHBIX 3a/iau.

OK 5. Mcnonb3oBath MH(OPMaLMOHHO-KOMMYHHKALIMOHHbIE TEXHOJIOTUH B MPO(eCcCHOoHaTbHOU
JlesITeIbHOCTH

OK 6. PaboraTh B KOMaH/ie, 3(h(eKTHBHO 00IIATHCS C KOJ/IeraMu, pyKOBO/ICTBOM, K/THeHTaMHU.
OK 7. UcrioyiHATh BOMHCKYIO 00S13aHHOCTh, B TOM YHCJIe C TPUMeHeHHeM TI0/TyUeHHBIX
npoeCCHOHATbHBIX 3HAHUM (/151 FOHOLLIEH).

1.5. MecTo yueOHO# JUCHUILUIMHBI B y4eOHOM IUIaHe: 001e00pa3oBaTe/IbHbIH LUK/
YuebHast [JUCLIMTUTAHA OTHOCHUTCS K TIpeaMeTHOW o6macTu EcTecTBeHHbIe HAyKH W SIBJISIETCS
6a3oBoii yueOHOM AUCLIMIIIMHOMN 0011je00pa3oBaTeIbHOTO I[HUK/IA.

1.6. KosmmuecTBo 4acoB Ha OCBOeHHE MPOrpaMMbl y4eOHOM JUCLHMIIIUHBI:

MaKCHMaJibHOM yueOHO Harpy3ku obyuarorerocst 171 vac, B TOM yncre:
obsi3aTenbHOM ayIUTOPHOM yueOHOM Harpy3ku obyuarorerocst 114 yacos;
CaMOCTOsITe/TbHOM paboThl 0OyyJarorierocst 57 4acos.



. CTPYKTYPA Y COJJEP)KAHUE YUYEBHOW AUCIIUTI/IVHBI
2.1. O6beM yueOHOM JUCIUIUTHHBI U BH/ABI y4eOHOUH padoThI

Buj yue0HoM padoThI

O06vem uacos

MakcuMasibHasi yueOHasi Harpy3kKa (Bcero)

171

OO0si3aTe/IbHAsK Ay JUTOPHAA yue0Hasa Harpy3kKa (Bcero) 114
N3 Hux:
naboparopHele paboThI 10
MIPAaKTHUEeCKHe 3aHSITHS 4
KOHTPOJIbHBIE PabOTHI
CamMocTosiTe/ibHasA padboTa od0yuaromerocsi (Bcero) 57
B TOM YHCJIE:
- TIO/IrOTOBKA pedepaTUBHBIX COOOIeHHH 11
- pellieHHe pacy€THBIX 3a7a4 14
- pabora ¢ yueOHUKOM U yueOHO-MeTOIUuYeCKUMU TIOCOOUSIMU 32
Mmozosast ammecmayusi 8 popme | Jludppeperyupoeannozo 3auéma 2




2.2. TeMaTHYeCKHH IUIaH U cojiep)XKaHue yuedHou aucumamabl OY /1.06 Xumus

HaumenoBanue Makcumanb | O0BémM dopmMmupyemsie
pa3penioB u TeM | CopepxaHue yueQHOr0o MaTepHa’ia, 1adopaTopHbie padoThl, CAMOCTOSITe/IbHBIE | Hasl y4eOHas | YacoB KOMIIeTeHI[UH
padoThI Harpy3ka
171 114
BBegenue YMeTh: IpUMEHSTh  3HAaHUS IS OOBSICHEHWS Pa3HOOOpPAa3HBIX XUMHUECKUX OK 01, OK 02,
SIBJICHUM M CBOMCTB  BellleCTB B  pasBUTUM  COBPEMEHHBIX TeXHOJIOTMA U OK 03, OK 04
TO/TyYeHUM HOBBIX MaTepuasioB.
3HaTh: XMMUYECKYH) COCTaBJ/ISAIOIIYH0 €eCTeCTBEHHOHAay4YHOW KapTHUHbI MUPa,
Ba)KHEMIIIMe XUMHUYECKHe TOHSTHS, 3aKOHbl M TEOPUHU.
Copepxanue 2 2
HayuHble MeTO/ibl TT03HAHKsI BEllleCTB 1 1
HayuHble MeTO/bI TTO3HAHUS SIBJIEHUN 1 1
Pazpgen 1 107 70
Oobmas "
HeopraHuuyeckas
XUMUSA
Tema 1 YMeTb: cOCTaB/sATE (POPMYJIbl, YpaBHEHMS, pellaTh 3ajau. OK 01, OK 02,
OcHoOBHBI€ 3HaTh: OCHOBHbIe T[IOHSTHS: MOJb, Macca Bell[eCTBa, XUMUUECKUU  3JIEMEHT, OK 03, OK 04
MOHATHUA M | Ta30Bble 3aKOHbI
3aKOHbI XMMHH
Copep:xaHue 11 6
OCHOBHBIE MOHSITAS Y 3aKOHbI XUMUU 1 1
KauecTBeHHBIV M KOJMYECTBEHHBIM COCTAB BellleCcTBa 1 1
3aKOH COXpaHeHUs] MaCCOBBIX Bell[eCTB U [TOCTOSIHCTBA COCTaBa 2 2
["a30BbIe 3aKOHBI. PellieHue 3a/1au 2 2
CamocrosTenbHasA pabora. 5
CocTaBUTh MOZIe/IA TIPOCTBIX U CJIOXKHBIX Bell[eCTB. 5 -
Tema 2 Ymerb: faBaThb XapaKTepUCTUKY 3/IeMeHTaM, COCTaBJISITh dbopMyibl, OK 01, OK 02,




ITepuopnueckuii | COCTaB/IATh 3/EKTPOHHbIE , rpaduueckde (OpMyJibl aTOMOB OK 03, OK 04
3aKOH 4 | 3HaTh: IUIaHETAapHYH MOJe/b  aroMa, pacrpefie/ieHue  37eKTPOHOB MO0
nepuojuyecKass | YpOBHSM U TOAYPOBHSAM, (JOPMYJIMPOBKY MEPUOAMUECKOrO 3aKOHAa 3/1eMEHTOB
cucreMa . .MenpeneeBa
3/IeMEeHTOB CojpepxaHue 14 8
A.A.MeHnpenees
a

CTtpoeHue aToma 4 4

[TeproiuecKuiil 3aKOH U Tlepro/iiuecKasi cuctema 3jemMeHTOB J1.M1.MeH iesieeBa 4 4

CamocrosiTeibHast padora. 6 -

CocTaBUTb 3/1€KTPOHHBIE U rpaduueckue Gopmysbl aToMOB 1-3 repuojoB 6 -
Tema 3 YMeTb: ompefiensiTb THUITbI XUMUUECKOW CBSI3U , arperaTHOe COCTOsIHUE BellleCTB, OK 01, OK 02,
Crtpoenue JIACIIepCHble CUCTeMBI. OK 03, OK 04
BelecTBa 3HaTh: XapaKTepUCTUKy THUIOB XUMWUECKOM CBSI3M, arperaTHbIX  COCTOSTHUM

BellleCTB, JUCIIePCHBIX CUCTEM.

Copepxanue 14 10

Tunbl XUMUUYECKOU CBSI3U: MOHHAs, KOBaJI€HTHAsI 2 2

Tunbl XMMUUYECKOM CBSI3W: MeTa/l/InuecKas, BOAOPOgHast 2 2

ArperaTHoe COCTOsIHHE BellleCTBa 1 1

Turbl KPUCTA/UIMYECKUX PelleToK 1 1

[vcriepcHble CUCTEMBI 1 1

HucnepcHas ¢ha3za, [UCriepcCMoHHasi cpejia 1 1

KoJsisiouiHble pacTBOpbI 1 1

CBolicTBa, MoMy4yeHue, IpUMeHeHre KOJIJIOWJHbIX paCTBOPOB 1 1

CamocrosiTesibHasi padora 4

PedepaT «KosnmouiHble pacTBOPBI U rPyOOAKCIIEPCHBIE CUCTEMbI , KaK MPOJYKTHI 4 -

TITUTAaHUA»
Tema 4 . OK 01, OK 02,
Bopa. YMerb: pemiath 3a7aud B 007acTH  TIpOdeCCHOHANBHON  JIesITeTbHOCTH. OK 03, OK 04
PactBOpBI. [IpoBoguTh  pacueTsl o pe3y/bTaTam v3MepeHuil. Vcrnonb3oBaTh

JJ/IeKTPO/IUTHYE

nabopatopHoe obopyzoBaHue. CoO/oJaTh TMpaBWIa TEXHUKH 0e30I1acHOCTH




cKast npu pabote
AUCcOIHALMA 3HaTh: OCHOBHbIE TIOJIOKEHUSI U TEOpPUM  IEeKTPOJUTHUUEeCKOW [WCCOLMALIWH,
npaBW/a UCIIO/b30BaHUs J1abopaTOpHOro 00OpYAOBaHMS, MpUeMbl  Oe30macHoH
paboTHI.
Copepxanue 12 8
Boga 2 2
PactBopsl. Pelienue 3azau 2 2
OcHOBHBIE NOJI0KEHUSI U TEOPUU 3JIEKTPOJIUTUYECKOM IUCCOLMALIMU. 1 1
CreneHb ¥ KOHCTaHTa [JWCCOLIMALMH. 1 1
JlabopaTopHasi pabora Nel 2 2
[IpuroToBseHuss pacTBopa C ONpefeJIeHHOM MacCOBOM [i0Jlel pacTBOpPeHHOoro | 1 1
Bell[eCTBa
[TpuroroBneHus pacTBopa C ONpeZe/IeHHOW 3a/laHHOU KOHLIeHTpaLyen 1 1
CamocrosiTesibHasi padora 4
Bbino/iHeHHe JiOMalliHel KOHTPOJIbHOM paboThkl 1o TeMe «PacTBOpBI» 4 -
Tema 5 YMeThb: UCIIOJIB30BaTh CBOIiCTBa HEeopraHuvyeCcKrWxX BelleCcTB, OINUChIBATh OK 01, OK 02,
Knaccupukanm | ypaBHeHMSIMA —~ XMMMUYECKMX ~— peakLdd — TPOLIecChl, JieXaljie B  OCHOBe OK 03, OK 04
i MpOM3BO/CTBA TMpPOAYKTOB. [IpoBOAUTHL pacueTbl MO pe3yibTaTaM UW3MepeHHH,
HeOpraHu4ecKy | MPOBOJWTL KaueCTBEHHble peaklMM Ha HeopraHuuyeckde BellecTBa U  MOHBIL.
X coeauHeHuil u | Vicrionb3oBath abopatopHoe ob6opyzaoBaHue. CobmroaTh TMpaBWIa TeXHUKH
HX CBOWCTBA 6e3omacHocTi Tipu  paboTe
3HaTh: XapakTepUCTUKYy  pa3/IMUHbIX  K/IacCOB  HEOPraHWYeCKUX BellecTB,
OKUC/TUTEe/TbHO-BOCCTAHOBUTE/IbHBIE PeakMd W peakUdd  HMOHHOro 0OMeHa,
TU/IPOJIM3  COJIel, [WCCOLMALMI0  3/IeKTPOJIMTOB B BOJAHBIX  pacTBOpax.
Ha3HaueHme ¥  TpaBWIa  WCIIO/B30BaHWsS J/1abOpaTOPHOTO 00OPYZAOBaHUS,
rprieMbl Oe30macHON  paboThI
CopepxaHue 16 12
OKCcHUppI 2 2
OcHoBaHusA, aM(poTepHble THAPOKCHU/IbI 2 2
Kucsorsl 2 2
Ocob6eHHOCTH B3aMMOZIEMCTBHSI CePHOM M a30THOM KMCJIOT C MeTa/lJIaMH 2 2




Comun 1 1

'mpponus  conent 1 1

JIabopaTopHasi paboTa Ne2 2 2

JKCIeprMeHTa/IbHOe pellleHHe 3azau 1o Teme « OKCu/ibl, OCHOBAHMS ». 1 1

OKCIepyMeHTa/IbHOe pellleHHe 3aziau 1o Teme « Kuciorsl, conm» 1 1

CamocrosTenbHas pabora. 4

CocTaBUTh CXeMy reHeTHUUYeCKOH CBsi3U 10 TeMe «Kiylaccbl HeopraHu4YeCcKUx 4 -

BelecTB»
Tema 6 YMeThb: ONUChIBaTh YpPaBHEHUSIMM XWUMUUYECKUX PpeakLUid TMpOLiecchl, exallye OK 01, OK 02,
XuMHnueckue B OCHOBe MpPOM3BOACTBA MNPOAYKTOB. [IpOBOAUTHL pacueTbl IO pe3yJibTaTaM OK 03, OK 04
peaxkiuu V3MepeHUil, MPOBOUTh KaueCTBeHHble peaklMd Ha HeOpraHUYeckue BelllecTBa

u wuoHbl. Vcrosnb3oBate JslabopaTopHoe obopyaoBaHue. CobmofaTe TipaBU/ia

TEeXHUKU Oe30racHOCTH Tpu pabore.

3HaTh: OKMC/IMTEbHO-BOCCTAHOBUTE/IbHbIE peakluu. HasHaueHne U mpaBwWia

WCTI0/b30BaHus J1TabopaTOPHOTO 000pyAOBaHMs, TIpHeMbl  Oe30rmacHOM paboThbl

Copepxanue 20 14

Turbl XUMUUECKUX peaKLIUi. 2 2

OOpaTUMOCTD PeakI|H, XMMHUUeCKOe PaBHOBeCHE. 4 4

OKUC/IMTeTbHO-BOCCTAHOBUTE/IbHbIE PeaKL[vH. 4 4

CocTaB/ieHre YpaBHEHHUsI 3JIEKTPOHHOTO OasaHca. 2 2

JlabopaTopHasi paboTta Ne3 2 2

WccnenoBaHue 3aBUCUMOCTH CKOPOCTHU PeakI[yii OT pa3/unyHbIX (PAaKTOPOB. 1 1

WccnefoBaHe 3aBUCMMOCTU CKOPOCTH PeakLvii OT pa3/IMuHbIX (DaKTOPOB. 1 1

CamocrosTenbHas padora 6

PerieHye OKMCIMTENIBHO-BOCCTAHOBUTE/TBHBIX PEAaKLUA MeTOJ0M MOJTypeaKuil 6 -
Tema 7 ¥Ymerb: [aBaTh XapaKTepUCTUKY 3/IeMeHTaM, COCTaBJ/IATh hopMybl, OK 01, OK 02,
MeTtanibl M | COCTaB/IATb  3/IeKTPOHHbIe, Tpaduueckue (GopMy/bI aTOMOB MeTa/VIOB U OK 03, OK 04
HeMeTaJl/Ibl HEMeTaJlJIOB, COCTaB/SATb YpaBHEHUs peakLUi




3Harh: 06H_[y1-0 XdPAKTEPUCTHUKY META/IJIOB M HEMETaJ/IJIOB.

CopepxaHue

OO6111ast XapaKTepUCTUKA MeTaJlJIOB

CriiaBbl METa/IJIOB, METAJUTYPrHst

.Psii HanpsbkeHYe MeTasloB.

OO611jast XapaKTepHUCTHKa HeMeTaslJIoB

Okuc/mmMTenbHbIE U BOCCTAHOBUTE/IbHBLIE CBOMCTBA HEMETA/l/IOB.

NININININ

NININININ

KonTposbHasi padora mo pasaeny

CamocrosTenbHast padora.

CocCTaBUTh CXeMbI 3/IeKTPO/IM3a PACTBOPOB U PACIl/IaBOB COIei

CocraButh TabMLy MPOAYKIUN CUTUKATHOM MTPOMBILIEHHOCTH ¥ 0003HAUHTh
o6s1acTy MprMeHeHust UX B Tpodeccun

W U1 | N

Pa3zpenll
OpraHuveckas
XUMHUA.

62

42

Tema 8
OcHoBHBIE
MOHATHUA
Teopus
CTpoeHus
OpraHuYecKux
COeJUHEeHHUH

YMeTb: OT/IMuUaThb OpraHWYeckhe BelllecTBAa OT HEOpraHUuYeckuX, COCTaB/IATh
¢dbopmynbl M30MepOB U rOMOJIOTOB.

3HaTh: TPeANOCHUIKH, IOJIOKEHUSI  Teopuu CTPOEHUs] OpraHUYecKux
coeguHeHui A.M bByTiiepoBa, OCHOBHble  TIOHSITHS: WM30MepUsi, TOMOJIOTHS,
paJiuKasbl.

CopepxaHue

[TpeagMeT opraHuyeckasi XUMHst

OcobeHHOCTH OpraHUYecKHX BellecTB.

OK 01, OK 02,
OK 03, OK 04

Teopusi cTpoeHNs opraHuueckux coeguHenni A.M Bytneposa

3HaueHWe U pasBUTHe TeOpWUM CTPOEHUsI OpraHUuYeCcKUx coefuHeHnd A.M
bytyeposa

= ===
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Kraccrdukaiys peakiiii B OpraHuueCKOW XUMUU

N

N

N3omepusi, roMOJIOTHSI.




CamocrosiTe/IbHasA pa60Ta.
M3rotoBUTH MOZJe/IN OPraHn4YeCKUX BelleCTB U3 IJIaCTU/IMHA

Tema 9
YrneBogopoan:
U UX NPHUPOJHbIE
UCTOYHHMKH

YMetb: HCIIOBH30BaTh CBOMCTBa yII€BOJJOPOAOB U WX TIPUPOJHBIX
WCTOYHUKOB, OMHUCHIBATH YPaBHEHUSMH  XUMHUYECKHUX  peaKLUWid  MpOLecChl,
JeXale B OCHOBe TIPOM3BOACTBA  TPOAYKTOB. IIpOBOAUTHL pacyeThl 1o
pe3ysbTaTaM W3MepPeHHH, IPOBOJWUTh KaueCTBEHHbIe PeakMd Ha OpraHr4yecKue
BeljecTBa . VMcronb3oBath Js1aboparopHoe obopyzoBaHue. CoOsoaTh TpaBUiIa
TeXHUKA Oe3omacHocTH mpu  pabore.

3HaTh: XapaKTePUCTHKY  VIJIEBOAOPOJOB U WX TPUPOJAHBIX  HCTOYHHWKOB.
Ha3HaueHWe U  TpaBWIa  HCIIOJb30BaHUS J1abopaTOpHOTO 00OpYJOBaHUs,
npreMbl  6e30rMacHOi paboThI

Copepxanue

—_
~

—
N

AnkaHbl

AKeHbI

AnKa/iMeHbl, KayuyKu

AKUHBI

ApeHbl

[TpUpo/IHBIN U NOMYTHBIA He(TSHOU .ra3bl.

He(bTB, KOKCOXHMMHUYECKOe IMMPpOr3BOACTBO.

[TepepaboTka He(TH: (KPEKWHT, TePErOHKA)

== === = (NN
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JIaGopaTopHasi padora Ned

OrnpesienieHre yrieposa, BOA0OPO/A, XJIopa B OpraHUueCcKrx BelllecTBax.

HOJIyquI/Ie 3THJI€EHA U1 OIIBIThI C HUM

CamocrosiTesibHasi padorta
IToaroTroBkKa pedeparToB C UCIIOIb30BaHIEM KpaeBeIUeCKOro MaTepHraia o TemMe
«ITpypo/IHBIE UCTOYHWKY YTI€BOZOPO/IOB B Y TbTHOBCKOW 00/1aCTH»

Ul Ul | =N

OK 01, OK 02,
OK 03, OK 04




Tema 10
Kucnopopocopae
pKaiue
OpraHuyecKue
BellecTBa

YMeTb: UCII0/Ib30BaTh CBOWCTBA  KMCJIOPOJOCO/ePyKalliiX OpraHuYeCKUx
BelleCTB , ONWChbIBaTb  ypPaBHEHUSMU  XMMHUYECKUX  peakluid  MpOLieccChl,
Je)kalljie B OCHOBe TIPOM3BOJCTBA  MPOAYKTOB. [IpOBOJUTL pacueTsbl 1o

pe3ysbTaTaM W3MepPeHHH, IPOBOJWUTh KaueCTBEHHbIe PeakMd Ha OpraHr4YecKue
BeljecTBa . Vcronb3oBath Js1abopartopHoe obopyzoBaHue. CoOsoaTh TpaBUiIa
TEeXHUKW 0e30rMacHOCTH Tpu pabore

3HaTh: XapaKTEePUCTHKY KHCJIOPOZOCOAEPIKAIUX OPraHUYeCKUX  BEILeCTB.
Ha3HaueHWe U  TpaBWIa  HCIIOJb30BaHUS J1abOpaTOpHOTO 00OpYJOBaHUS,
npreMbl  6e30rMacHoOi paboThI

CopepxaHue 15 10
CnupTsl 1 1
DeHOoJIbI 1 1
Asbfieru/ibl 1 1
Kap0OoHOBBIE KUCIOTBI 1 1
JKupsbl

MoHocaxapuzpl [Jrcaxapy/ibl 1 1
ITosicaxapupl 1 1
JIaGopaTopHbie padoThI Ne5,6 4 4
[TonyueHure CI0XKHBIX 3(HUPOB 1 1
OKcrnepUMeHTa/IbHOe pellleHue 3a7a4 1o TeMe «CrupThl , (heHOb, anbAerugb» 1 1
OKcrepuMeHTaIbHOe pellieHue 3a/au 1o TeMe: «KapOOHOBbIe KMC/IOThI, YT/IEBO/IbI»

CamocrosTenbHas pabora. 5

CoctaButh Tabnuily: «CpaBHUTeIbHAsE XapaKTepHUCTHKA TBEP/OT0, )KUAKOTO Mbla U | 5 -

CHMHTETHYeCKHX MOKIKWX BeleCTB»

OK 01, OK 02,
OK 03, OK 04




Tema 11
A3oTcopepxamu
e OpraHuyecKue
BelljecTBa
ITommepsnl

YMeTb: UCIIO/Bb30BaTh CBOMCTBA Aa30TCOJEPIKALMX OPraHUUeCKUX BELIeCTB U
BBICOKOMOJIEKYJIIPHBIX ~ CO€IMHEHHH, OMUCHIBATD  yYPAaBHEHUSMU  XUMHUECKHUX
peakiyii TPOLIeCChI, JieXKall[ie B OCHOBE IPOU3BOJCTBA MPOAYKTOB. [IpOBOAUTH
pacueTbl MO pe3y/ibTaTaM W3MepeHHH, MPOBOAUTL KaueCTBEHHbIE peaKldd Ha
OpraHuueckde  BemjecTBa . Vcrmosib3oBaTh — JlabopatopHoe — 060Opy/joBaHue.
CobnroiaTe TpaBWIa TeXHWKH 0e30macHOCTH MpH paboTte

3HaTh: XapaKTePUCTHUKY a30TCO/IeP)KAIlMX OPraHUUeCKUX  BELeCTB U
BBICOKOMOJIEKY/IIPHBIX ~ COeZiMHeHul . Ha3HaueHWe | TipaBWIa HCIIOJ/Ib30BAHUS
nabopaTopHOro 060pyI0BaHuUs, IPUEMBbI  Oe30TacHON PabOThI

CopepxaHue

—
~

[y
N

AMUHBI, aHUJIUH

AMMHOKHUCJIOTHI

Benku

BbICOKOMOJIEKY/ISIDHBIE COe/IJMHeHUsI

ITnacTtmaccel

BosokHa

JlaGoparopHasi padota Ne7

Pacrio3naBaHue rjiacTMacc

Pacrio3HaBaHHe BOJTOKOH

== (N = = = [ = [ =
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CamocrosTenbHas padora

CoctaButh pecdepar «Ilnactmacchl B Moeit mpodeccum»

[ToproroBuTh coobirieHe «/cnonb30BaHre BOJIOKOH , CAHUTaPHO- TUTeHUYeCcKre
TpeOOBaHUSI K CAaHUTAPHOM OfIeXKe»

W Ul

OK 01, OK 02,
OK 03, OK 04

HNuddepeHIIMpOBaHHBIN 3aUET

HUTOTrO0

171

114




2.3. OcHOBHBIE BH/IbI Y4e0HOM IeATE/TLHOCTH 00yYaromuxcs

Pa3pgen yue6HOMN AUCIMITIMHBI

OCHOBHEBIe BHIBI [IeITeNEHOCTH 00YUarOLIUXCs

Baxkdeiiie xuMmuueckue
TIOHATUS

OCHOBHBIE 3aKOHBI
XMW

OcCHOBHBIE T€eOpHUHU XUMHUHN

YMeHue fiaBaTh OmpejiesieHue U OleprupoBaTh C/ieyHOLUMU
XUMWYeCKUMH  TIOHATHSMH:  BeIeCTBO,  XUMHYeCKHH
5/IeMeHT, aTOM, MOJeKy/ja, OTHOCHUTe/bHble aTOMHasi U
MOJIeKY/ISIpHasi ~ MacChl, HWOH, a/JIOTPONHUs, H30TOIIH,
XUMHYeCKasl CBsi3b, 37IEKTPOOTPHULIATEIBHOCTh, BaJIEHTHOCTD,
CTereHb OKWCJIEHUS, MOJb, MOJISIPHAas Macca, MOJISIPHBIH
00bem Ta3000pa3HbIX BeIeCTB, BEIeCTBA MOJIEKY/ISIPHOTO U
HEeMOJIeKY/ISIDHOTO  CTPO€HMsl, DPacCTBOPBI, 3/eKTPOJIUT U
He3J1eKTPOJINT, 5/IeKTPOJIUTHUECKast JMCCOLTHMALIHS,
OKHUC/IUTEb U BOCCTaHOBUTEIb, OKHCJIeHHe |
BOCCTaHOBJIEHHe, TeIuioBoM 3S(@eKT peakLyd, CKOPOCTb
XUMHWYeCKOW peakLM, KaTalu3, XMMHUecKoe DaBHOBeCHe,
yTJIepOJHBINA CKesleT, (YHKLMOHA/bHAs TPYIa, W30MepHs,
TOMOJIOTHSL.

dopMy/nMpoBaHHe 3aKOHOB COXPaHEHUsl MacChl BelecTB U
TIOCTOSIHCTBA COCTaBa BeLleCTB.

YcTaHOBKa ~ MPUUMHHO-C/ECTBEHHOM  CBSI3U  MEXAY
COoZlep’KaHueM 3THUX 3aKOHOB Y HaluCaHueM XWUMHYeCKUX
(hopmys ¥ ypaBHeHUIA.

YcTaHOBKAa 3BOJIOLIMOHHOM CYI[HOCTH MEH/e/IeeBCKOM U
coBpeMeHHOU () OpPMYIMPOBOK Mepruouyeckoro 3akoHa /1. 1.
MenpeneeBa.

Ob6mbsicHeHHe (ur3nueckoro CMBbIC/IA CUMBOJIUKA
MepuoUYeCKOr

Tab/MMIbl  XUMUYecKuX 3nemeHToB [I. W. MeHaeneeBa
(HOMepoB »>/eMeHTa, TMepuofa, TPYyNmbl) W yCTaHOBKA
MIPUUMHHO-C/Ie/ICTBEHHOW CBSI3U MEX/y CTPOeHHEeM aToMa U
3aKOHOMEDHOCTSIMA W3MEHEHUsI CBOWCTB 3JIEMEHTOB U
00pa30oBaHHbBIX MU BelleCTB B TIepro/jaX U rpymrax.
XapakTepuCcTHKa 3/IEMEHTOB MasbIX M OOJBIIUX TIEPHOIOB
no ux mnonoxenuto B [lepuopuueckoit cucreme [. W.
MengeneeBa

YcTaHOBKa 3aBUCUMOCTU CBOMCTB XMMHYECKHX BeIeCTB OT
CTPOEHHSI aTOMOB 00pa3yIOIMX X XUMUUYECKHX JIEMEHTOB.
XapakTepycThKa BaXKHEUIIUX TUIOB XUMUYECKUX CBsi3ed U
OTHOCUTEbHOCTH 3TOM TUIIO/IOTHM.

OO6mbsicHeHHe 3aBUCUMOCTU CBOMCTB Bell|eCTB OT MX COCTaBa
Y CTPOEHUSI KPUCTA/VINYEeCKUX PelleTOK.

dopmMyMpoBKa OCHOBHBIX TI0JIOYKEeHUH Teopuu
3/1IeKTPOJIMTUUECKON [JUCCOLMAaLMM U XapaKTepUCTUKa B
CBeTe 3TOM TeOpUM CBOMCTB  OCHOBHBIX  KJ/IaCCOB
HeopraHUuYeckKux COeJJMHeHU.

dopmMyupoBKa OCHOBHBIX TI0JIOYKEeHUH Teopuu
XUMHWUECKOTO CTPOEHMsI OpraHWYyecKuX COefIMHeHUN U




BaxkHetliive BelllecTBa
Y MaTepHaJbl

XUMUYECKUHN A3bIK
U CUMBOJIMKA

XyMuHueckue peaknunmn

XapaKTePUCTUKA B CBeTe 3TOM TEOPUU CBOMCTB OCHOBHBIX
KJIaCCOB OpPraHUYeCKUX COeJMHEeHUM

XapakTepucTHKa COCTaBa, CTPOEHHs], CBOWCTB, TIOIYUEHUS U
NpUMeHeHus1 BaxHeMnmx Meta/vioB (IA u II A rpymmn,
a7IOMUHMUS, JKene3a, a B eCTeCTBEHHO-HayYHOM mpodurie U
HEKOTOPbIX d-3/1eMeHTOB) U UX COe/IUHEHUH.
XapakTepucTHKa COCTaBa, CTPOEHHs], CBOWCTB, TOIYUEHUS U
npumMeHeHus1 BakHennux Hemetaio (VIII A, VIIA, VIA
rpynmn, a Takke aszoTa U ¢ocdopa, yriaeposa U KpeMHUs,
BOZIOPO/Ia) U UX COeVUHEHHH.

XapakTepucTHKa COCTaBa, CTPOEHHs], CBOWCTB, TOIYyUEHUS U
NpUMEeHeHHs1  BaXHEWIIMX  K/JIacCOB  YIJIEBOJOPO/OB
(ay1KaHOB, 1JMK/I0a/KaHOB, alKeHOB, aJIKUHOB, apEHOB) U UX
HanboJsilee 3HAUMMBIX B HApPOAHOXO3SHCTBEHHOM  IIJIaHe
Tipe/iCTaBUTeIeN.

AHanoruyHasi XxapakTepUCTHKa Ba)KHEUIINX Npe/iCTaBUTeen
JPYTUX KJ/IaCCOB OpPraHWYECKUX COeJUHEHWN: MeTaHo/la U
3TaHO/A, CJIOXKHBIX 3(UPOB, >XHUPOB, MbUI, ajbJeruioB
(bopManbaernioB U aljeTanbjeryja), KeTOHOB (aljeToHa),
KapOOHOBBIX KAC/IOT (YKCYCHOW KHMC/IOTHI, /ISl €CTeCTBEHHO-
HayuyHOro Tipo¢uasi TIpeJCcTaBuUTe/Neld [pPyruxX K/acCcoB
KUCJIOT),  MOHOCaxapuioB  (TJIFOKO3bl),  JAKWCaXapuioOB
(caxapo3sbl), roMcaxapuzioB (Kpaxmasa 1 1[e//t0J103bl),
aHWIWHA, AaMUHOKHC/IOT, OeKOB, WCKYCCTBEHHBIX U
CUHTeTHUYeCKUX BOJIOKOH, KayuyKOB, [J1JaCTMacC

Wcrnonb3oBaHe B yueOHOW U TipodecCHOHATBHOM
JesiTe/IbHOCTU

XUMUAYECKUX TEPMUHOB U CHUMBOJIUKHU.

Ha3BaHue W3y4yeHHbIX BeIeCTB TI0 TPUBMAJBLHOM WK
MeXKYHapO/JHOW HOMEeHK/IaType U OTpa’keHHe COCTaBa 3THX
COeJMHEHU C TTIOMOIIbI0 XUMUYECKUX (OpMY/JI.

OTpakeHHe XMMUYeCKUX TPOLIeCCOB C MOMOLLbI0 YPaBHEHUH
XUMHUUYECKUX peaKLH.

Ob6mbsicHeHHe CYLL[HOCTH XUMHUUECKUX TMpOLIeCCOB.
Knaccudukaiss XUMHUeCKUMX peaklyid 0 pas3/iudHbIM
MpU3HAKaM: YHUCAYy W COCTaBy IMPOJAYKTOB W peareHToB,
TerioBomy 3¢ deKTy, HarpaBaeHUto, (ase,

Ha/JIMUMI0 KaTa/lv3aTropa, U3MEHEHUIO CTereHel OKUC/IeHHs
3/IeMeHTOB, 00pa3yroIMX BeljecTBa.

YcTaHOBKa TPU3HAKOB OOIIero W pa3uyHOTO B TUTOJOTUA
peakuLyi Jj1s1 HeOPraHMUeCKOU U OpraHnuueCcKor XUMHUHU.
Knaccudgukaiys BemecTs v poLeccoB C TOUKU 3PeHust
OKMCJIeHUSI-BOCCTaHOB/IeHNs.  CocTaByieHMe  ypaBHeHHU
peakiliii C MOMOILBI0 MeTOZa 1eKTPOHHOT0 HasaHca.
OOBbsicCHeHHe 3aBUCHMOCTH CKOPOCTH XUMHWYECKOW peakIvu
Y TIOJIO’KeHUS XWMUUYECKOTO paBHOBECUS OT pas/MUHBIX
(hakTOpOB.




XUMHUYeCKU SKCIIepUMEHT

Xumuyeckasi UH(popMarusi

PacueTsl 1o XUMUUECKUM
dbopmysiam
Y ypaBHEHUSIM

[TpodunbHOe u
npodeccroHaabHO 3HauMMoe
cofiep>kaHue

BeirosiHeHHe  XUMWYECKOTO  SKCIIepUMEHTa B TOJTHOM
COOTBETCTBHH C NPaBUIaMu O€30TMacHOCTH.

Habmopenve, (¢uxcaiyss W  ONMcaHue  pe3y/bTaToB
NIPOBE/IEHHOT'0 9KCIIepUMEHTa.

[TpoBefieHHe  CaMOCTOSITEILHOTO — TIOMCKA ~ XUMHUYECKOU
WH(GOPMAIMU C WCITI0/Ib30BaHWEM PAa3/IMUHBIX HCTOUYHHKOB
(Hay4yHO-TIOTY/IIPHBIX ~ W3/IaHWM,  KOMITBIOTEPHBIX  0a3
JaHHBIX, pecypcoB VIHTepHeTa).

Vcronb30BaHWe ~ KOMIBIOTEPHBIX ~ TEXHOJOTUH /IS
00paboTKK W mMepefaud XWUMWYECKOH HWH(OpPMAIUU U ee
TIpe/ICTaB/IEHHUS B PA3/TUUHBIX (hOPMax.

YcTaHOBKa  3aBUCMMOCTM  MeXJy  KaueCTBEHHOM U
KOJIMUECTBEHHOM CTOPOHaMM XHMMUECKUX OOBLEeKTOB M
TIPOLIeCCOB.
PemteHne pacyeTHbIX 3ajad MO XUMHUYeCKMM (opmy/aaM U
YPaBHEHUSIM.

OObsicCHeHUE XUMUYECKUX SIBJIEHWH, TPOUCXOJSIIUX B
npupoze, ObITY U Ha TPOU3BO/ICTBE.

OmnpefeneHve BO3MOXXHOCTEM TIPOTEKAHUS XUMHYECKUX
npeBpallieHNi B Pa3/IMYHBIX yCIOBUSIX.

CobJro/ieHre TPaBU/T 9KOJIOTMYECKU TPaMOTHOTO TIOBe/IeHUs]
B OKpYJKarolleii cpefie.

OLieHKa B/MSIHUSL XUMUYECKOTO 3arpsi3HEHUs] OKPYIKaIoIIei
CpeJbl Ha OPTraHM3M ueJioBeKa U pyrvie KUBbIe OpPraHU3MBlL.
Cobsropenne ipaBui 6e30mMacHOTO oOpaleH:st C TOPIUUMU
" TOKCUYHBIMU BeIl[eCTBaMH, nabopaTopHbIM
00opy/j0BaHUEM.

[ToAroToBKa pacTBOPOB 3aJlaHHOM KOHLIEHTPAluu B OBITY U
Ha TIPOU3BOJICTBE.

KpuTtrueckass ~ OLleHKa  [JOCTOBEDHOCTH  XHMHYeCKOH
WH(MOPMAIIUH, TIOCTYTAKIIeH W3 Pa3HbIX HCTOUHHUKOB.

3. YCJIOBUS PEAJIN3AILIMU YYEBHOM JUCITUTI/IVMHBI

3.1. TpeGoBammsa K MHHHMA/JBHOMY  MaTepHATbHO-TEXHHUYECKOMY
o0ecreueHU o
3.1. TpeGoBaHussi K MHHHUMA/JIBHOMY  MaTe€pPHA/IbHO-TEXHHUYECKOMY
o0ecreueHU o
s peanu3anyy yue6How aucumriiiabl B OT'BITIOY KTT umeeTcs yueOHBIM
KabuHeT- mabopaTopust XMMUMU.
O6opydogaHue yuebH020 KabuHema:

Ne | MarepuanbHO-TeXHHUECKOe obecrieueHre KabruHeTa, Nwmeetcs B HamMummn
nn | 1abopaTopuu coryiacHo TpeboBaHusm OI'OC
1 MamepuanbHoe ocHaujeHue KabuHema

- JOCKa KJ/IaCCHasd
- CTOJI TIperodaBaTe/isd,
- CTyJ1 [iJid MpernogaBaTesid

Mebesb 1 cTariMOHapHOE 000PYAOBaHuE:

—




- CTOJIBI /151 CTY[€HTOB 15
-CTYJIbsI /151 CTYIeHTOB 30
- mKadbl 711 XpaHeHHs yueOHO-MeTo[UUeCKOU 1
JIOKyMeHTal[|H, yueOHO-HaTJISIAHbIX TT0CO0Oui

2 Yuye6Ho-TIpaKTHUeCKOe U yuebHO-/1abopaTopHOe
obopyoBaHue

[Tpubopbl, HAbOPHI MOCYAbI U TAO0PAaTOPHBIX
TIPUHA/IJIE)KHOCTEH /TSI XUMUYECKOTO SKCITIEPUMEHTA.

OO011ero Ha3HAUEHUS

JleMOHCTpaLjMOHHbIe

Crielya/In3UupOBaAHHbIe TTPUOOPKEI U arlapaThl

KoMIi1eKThI 171 1ab0paTOPHBIX OMBLITOB U
[IPAKTUYECKUX 3aHATUN 10 XUMUN

HartypanbHble 00beKThI KOJIJIEKIUN

PeakTUBbI

KoMI/1eKT yueOHOro v yueO0HO-Har/isiJHOro 000py/A0BaHHA:

1.ITeuaTHble MOCOOUs (KOMI/IEKT CIIPAaBOYHBIX TabJIUI] 110 XUMUH, TIepUoAUYecKast
cucteMa xuMudeckux syiemeHTOB /.M. MeHgeneeBa, paCTBOPUMOCTb COJier
KUCJIOT U OCHOBaHWUM, 3JIEKTPOXUMUUECKUM Dsif] HaTIPSDKEeHWUS] MeTasuiOB, Psf
3/IeKTPOOTPULIATeTbHOCTH, KOMIUIEKT TabJvil, MeToJuYecKrue peKoMeHaluu
[I/IS1 yUUTeJIS IO OCHOBHBIM pa3zesiaM XUMUK).

2.MlHdopMallioHHO - KOMMYHHKATHBHBIE CpeZiCTBa (2/IeKTPOHHBIE TIOCOOUsA Ha
KOMITIaKT AMCKax MO0  OCHOBHBIM  pa3zejam XVMHUM, XUMHAUYECKOMY
5KCITIePUMEHTY)

3. TexHuueckue cpeacTBa, B TOM UHWCJ/Ie ayJAUOBHU3YyaslbHble, KOMIIbIOTEDHbIE U
Te/IEKOMMYHUKAL[MOHHbIE CPe/ICTBA.

4. Mopenu, MakeTbl

3.2. UadopmanmorHoe obecrieueHne 00yueHust

IlepeueHb  peKOMeHJyeMbIX  YyueOHbIX  W3/JaHHI,  AOMO/IHUTE/JTbHOMN
JIMTepaTyphbl

[is ctygeHTOB
I"abpuensa O. C., OctpoymoB U. IT'. Xumus 151 mpodecchii v CTieriuaibHOCTel
TeXHUUYECKOTO MPOGU/Iss: yUeOHUK /I CTY/l. YUPeXXAeHU cpel. ipod.
obpasoBanus. — M., «/Ipoda», 2016. - 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», 2017. -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»,

2017.-¢.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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