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|. KOMIIIEKC OCHOBHBIX XAPAKTEPUCTHUK JTOOJIHUTEJbHOM
OBILIEPA3BUBAIOIIEHU ITPOI'PAMMBbI

1.1 HOACHUTEJIBHAA 3AIIUCKA

B cucreme ecrecTBeHHOHaAy4HOTr0 00pa30BaHUS XUMHS KaK y4e€OHBIN IIpeaMeT 3aHUMAET
BaXHOE MECTO, ONPEAEIAEMOE POJIbI0 COOTBETCTBYIOIIEH HAYKU B ITIO3HAHUU 3aKOHOB IPUPOBDI,
B MaTepHaJbHOM JKU3HU OOILECTBA, B PpEHICHUU TIJI00ANbHBIX IPOOJEM 4YeloBEeYecTBa, B
(bopMHpPOBaHNN HAYYHOU KapTUHBI MUPA.

B HOBBIX cOLMaNbHO-3KOHOMUYECKHUX YCIOBUSAX HMEHHO CHCTEMa JOINOJHUTEIHHOIO
o0Opa3oBaHusl CIMOCOOHAa HE TOJBKO aJaNTHPOBATHCS K PBIHOYHBIM OTHOIICHUSM, HO U
IPEUIOKUTh MHOr00oOpa3ue 0O0pa3oBaTeIbHbIX YCIYT, CO3JAOIIUX YCIOBUS Ul JIUYHOCTHOTO,
po¢eCCHOHATBLHOT0, TBOPYECKOTO PAa3BUTHUS ACTEH.

JlaHHas mporpaMma CIOCOOCTBYET pa3BUTHIO MHTEpeca K HayKe XMMHUH, [1OMOIaeT
dopMupOBaTh HAy4HOE MHPOBO33PEHHE, PACIIUPATH KPYro3op Yydaluxcs, a Tak Ke
CHOCOOCTBOBaTh CO3HATEIILHOMY BBIOOPY XMMHKO-Onosormueckoro mnpoduis. Kpome toro,
JAaHHBIN KypC HalpaBjeH Ha YJOBJIETBOPEHUE I03HABATEIIbHBIX UHTEPECOB yyalluxcs B 00iactu
9KOJIOTUH, BaJI€OJIOTUH; IIOATOMY OH OY/IET MOJI€3€H MUPOKOMY KPYTY ydaluxcs.

[IpuBneuenne MOMONHUTENBHOW HMHGOPMAIIMM  MEXIPEAMETHOTO  XapakTepa o
3HAYMMOCTU XMMHUHU B PA3JIMYHBIX 00JIACTSIX HAPOJAHOIO XO35HCTBa, B OBITY, @ TAaK K€ B PELICHUU
po0JIeMbl COXPAHEHUS M YKPEIUIEHHs 37J0pOBbSl IO3BOJIIET 3aMHTEPECOBATH ILIKOJIBHUKOB
IPAaKTUYECKONM XMMHEH; MOBBICUTH MX IO3HABATENIBbHYIO AKTUBHOCTb, PACIIUPUTH 3HAHUSA O
ri100anbHBIX Mpo0iaeMax, pa3BUBaTh aHATUTHYECKUE CITOCOOHOCTH.

HanpaBieHHOCTh IPOrpaMMBbl: €CTECTBEHHOHAYYHas!.

YpoBeHb nporpamMmbl: 0a30BbIH.

Tun nporpamMmsl: J10NOJHUTENbHAs 001Ie00pa3zoBaTenbHas 00IIepa3BUBAIOIIAS.

Hacrosimas mporpamMa pas3paboTaHa B COOTBETCTBHMM C HOPMAaTHBHO-TIPaBOBBIMU
JIOKyMEHTaMHU:

— @enepanbHblil 3akoH oT 29 nekabpsa 2012 roma Ne 273-03 «OO6 obpazoBaHMM B
Poccuiickoit @enepanum»;

— Pacnopsbxenue [IpaButensctBa Poccuiickont @enepanuu ot 31 mapra 2022 roma Ne
678-p «KoHnenmus pa3BUTHs JOMOTHUTEILHOTO 0Opa3zoBanus aereit g0 2030 rogay;

— Ilpuxa3z MunuctepctBa mnpocsemnieHuss P® ot 9 wHos6ps 2018 r. N 196 «O6
yrBepxaeHun [lopsiaka opraHumszanuu M OCYLIECTBIIEHHS OOpa30BaTEIbHOW AESATEIBLHOCTU IO
JIOTIOJTHUTEIBHBIM 00111€00pa30BaTeIbHBIM IPOTrpaMMam»;

— Ilucemo MunuctepctBa oOpazoBanuss u Hayku Poccuiickoit ®exnepanuu ot
18.11.2015 Ne09-3242 «O HanpaBineHuM HHPopMauuM» BMecTe ¢ «MeToIuYecKuMu
PEKOMEHJALMSAMU TI0 TPOEKTUPOBAHHUIO JOMOJIHUTENBHBIX OOIIepa3BUBAIOIIMX POTrpaMM
(BKJTIOYAst pa3HOYPOBHEBBIE IIPOTPAMMBI)»;

— «MeToauuecKue pEeKOMEHJALUU 10 pa3paboTKe pa3HOYPOBHEBBIX MPOTPaMM
nononHUTenbHOro oopaszoBanus 'AOY BO «MI'TIY» AHO IO «OTkpsiTOe 00pa3oBaHue»;

— IlocraHoBneHne [7aBHOrO TOCYIAapCTBEHHOIO CaHUTApHOro Bpada Poccuiickoit
Oeneparn ot 28.09.2020 Ne28 « OO0 yrBepxkaeHun caHuTapHbix mpaBwin CIT 2.4.3648-20
«CaHUTapHO-3IINIEMUOJIOTMYECKIEe TPEeOOBAaHUS K OPraHU3aIlMsIM BOCIMTAHUS U OOy4YeHHMS,
OTJIbIXa U 03/I0POBJICHHUS IeTe U MOJIOAEKNY;

— IlocraHoBieHne [71aBHOrO TOCYIAapCTBEHHOIO CaHUTApHOro Bpada Poccuiickoit
Oeneparu ot 28.01.2021 Ne2 «O06 yrBepkneHWH caHuUTapHbIX npaBuil U HopMm CanlluH
1.2.3685-21 «I'urnennyeckue HOPMATUBBI U TPEOOBAHUS K 0OeCIIeUeHUI0 O€30MaCHOCTH U (WJIN)
0e3BpeTHOCTH /IS YesIoBeKa (haKTOPOB CPeIbl OOUTAHUS;

— IlocranoBnenue I'maBHOro rocy1apcTBEHHOro caHuTapHoro Bpada P® or 22 mas 2020
r. Ne 15 «O6 yrBepxaeHMHM caHuTapHO-3muAeMuonorndeckux mnpasun CII 3.1.3597-20
«IIpodunakTrka HOBOM KopoHaBupycHOH nHpekuu (COVID-19)y;



— Ilonoxxenue o CTpyKType, Mopsake pa3paOOTKH U YTBEPXKACHUS JOMOIHUTEIbHBIX
obmepazpuBatomux odpazoBarenbHbIX mporpaMM MAOJIO « AT «Xubunbe» r. Kuposcka.

AKTYaJbHOCTb IIPOTPaMMBI 00YCIIOBJIEHA IPOTUBOPEYHEM MEX/Y COLMATBHBIM 3aKa30M
rpagoo0pasytomiero  npeanpustus  AO  «AnmatuT» Ha  OpraHM3aLUI0 U NPOBEJCHHE
npoOpPHUEHTAIIMOHHON Pa0OTHI Cpelu ydyaluxcs o01eo0pa3oBaTeIbHbIX YUPESKICHUNH TOpoaa,
U OTCYTCTBHEM PEKOMEHJOBAHHBIX MPOrpaMM I10 JaHHOMY HAaIpaBJIEHUIO 00pa3oBaTeIbHbIX
yernyr.  IlpoBogmmast wHHOBammonHass mnonutuka AT «XuOunbl», HampaBieHHas Ha
npeanpodunbHyto  moarotoBky ydammuxcs Il m Il crymenm o6meoGpa3oBaTeabHBIX
YUPEKACHUH, HAJIMYME COOTBETCTBYIOLIEH MaTepHaIbHO-TEXHHUECKOW O0a3bl M KaJpOBOTO
NOTEHIMajga I[O3BOJSET pEeaJu30BaTh JaHHYIHO IporpaMMmy Ha 0aze 00pa3oBaTesbHOM
OpraHu3aliK JOMOJHUTEIHHOTO 00pa30BaHUs B TIOJTHOM O0OBbEMe.

OcHoBaHMeM AJ1s1 pa3pabOTKH IPOrpaMMBbI ITOCITYKUIIN CIIEAYIOIINE (GaKTOpPbI:

- l'opox KupoBck — MpOMBINUIEHHBIN TOPO/I, UMEIOLIUI B CTPYKTYpEe TOPHOA00BIBAIOIINE
U ropHomepepaldaThIBAOLINE IPEANPUATHS, @ 3HAYUT U OTPEOHOCTh B KaJpax JUIsl HUX.

- Hanuune B ropose CMEXHBIX CHEIUATIBbHOCTEW, I'/Ie€ XUMHS SIBISETCS 00s3aTelbHBIM
OpeIMEeTOM sl TJyOOKOro u3ydeHus (MEOUIMHA, arpolpOMBILIUICHHBIE HPEANpHUATHS,
7ab0paTopuy JPYrux OpraHu3alvil U OpearpHUsITU, B TOM YMCIE HIKOJIbHbIE J1adopaTopuu, U
T.J.).

OTtian4uTebHbIE 0CO0CHHOCTH NPOrPAMMBI:

JlanHas  mporpamma  SIBISI€TCSL  NPOrpaMMON  JIOIOJHMUTENBHOTO  00pa3oBaHUs
€CTECTBEHHOHAyYHOW HAampaBJICHHOCTM W I[IpelHa3HayeHa s ydamuxcs 8-9 KiaccoB
oOmieo0pazoBarenbHbIX oOpranuzanuii, 3anumatomuxca B LAT «Xubunb» Ha 06aze kiyba
«¥OnsI1ii TexHuk» ropoga Kuposcka.

HoBu3Ha naHHOW nporpaMmsbl 3aKiIH0YaeTcss B TOM, YTO COCTaBUTEIb MOAUDUIIUPOBAI
y4eOHO-TEeMaTHYECKHI TUIaH ¢ Yy4eTOM paboTHI C ETHbMH Pa3HOTO YpPOBHS 0a30BBIX 3HAHHM, C
y4eToM oIbITa negarora ¢ 40-1eTHUM cTakeM paboThl B 0011€00pa30BaTENbHBIX YUPEKACHUAX
ropoja, ¢ y4éToM perMoHaJlbHOr0 KOMIOHEHTa. Pa3paboTaHbl NMpakTHYECKUE 3a/aHUS M TECThI
HCXOJIHOH, MPOMEXYTOYHOM U UTOTOBOU TNAarHOCTHK.

Ilenarornyeckasi nesiecoo0pa3HOCTh: 3aKiO4eHAa B  (OPMHPOBAHMU HAYYHBIX
NpEJICTaBICHUH O XHMMHMM, €€ UCIOJb30BaHUM B TIIOBCEAHEBHOW KHU3HHU; pa3BUTUU
npodecCHOHATBHBIX CKIOHHOCTEH K mpeamery xumus. Kypc BKIIOYaeT TeopeTHdecKue u
MPAKTUYECKHUE 3aHATHUS MO0 HEOPraHWYECKOH M OPraHWYEeCKOM XHMMHUH, PELIEHHE PAcueTHBIX U
AKCIEPUMEHTAIbHBIX 3a7ad. [IporpaMMa 3HaYMTENBHO YCHUIIMBAET BOCIUTATENIBHBIN MOTEHIMAI
OCHOBHOTO 00pa30oBaHUs, CO3/Ia€T YCIIOBUS JJISl MCIIOJIb30BAHMS JTMYHOCTHO-AEATEIbHOCTHBIX
TEXHOJIOTUI Ha 3aHATHAX U OJHOBPEMEHHO CIIOCOOCTBYET IOBBIIICHUIO I103HABATEIbHBIX,
0011e00pa30BaTEIbHBIX BO3MOKHOCTEN 3aHITUI IO UHTEPECAM.

AnpecaT nNporpaMMbl: IIporpaMMa paccuuTaHa Ha IOAPOCTKOB B Bozpacte 14-16 ner.

Cpox ocBoenusi: 1 rox.

O0bem nporpammel: 144 yaca.

Pexum 3ansTHii: 3aHATHA NPOBOJATCA 2 pa3a B HENENIO M0 2 aKaJIeMHYECKUX daca
(akapemuueckuii 4vac juutcss 45 MuHYT) ¢ nepepsiBoM B 10 MuHyT. Pexxum 3aHATHI
cootBercTByeT TpeboBanusM CaunlluH. CoOGmromaercss pexum NpOBETPUBAHMS TOMEIIECHUH,
CaHUTApHOE COZEP KAHUE TOMEILIEHUH U IJIOMA0K TPOBEIECHUS 3aHATUH.

HanoausiemocTh rpynmsi — 12-15 genoBex.

®opMbI OpraHu3anuu 00pa3oBaTeJbLHOIO0 Mpomecca:

3aHsaTUsl TpOBOAATCS B (dopMe:  JIEKUWH, MPAKTUYECKOTO 3aHATHA, J1abopaTOpHOU
paboThbl, KOHCYJbTALUH, JUCKYCCUHU, KOJUIOKBHYMa, JKCKYpPCHI, OCMOTpPOB, pedepaTuBHOI,
HCCJIEIOBATENIbCKOM paboThl, paboThl ¢ WHGOPMAIMOHHBIMU pecypcaMu (KHUTA, KypHal,
¢dororpadus, IHTEpHET), KOMIIEKCHBIX 3aHATHI, TBOPUECKUX pabOT 00yUaIOIUXCS.

MeToabl Opranu3anun 00pa3oBaTeJILHOIO Npoiecca

— CIOBECHBbIC: OOBSICHEHHE, pPacCKa3, YTEHHE, OIpPOC, HWHCTPYKTaX, HIBPUCTHUECKAs
Oecena, IUCKycCHs, KOHCYJbTAlLMsl, AUAJIOT;

— HarIsAIHO-AEMOHCTPAllMOHHbIC: TI0Ka3, JEMOHCTpalus o0pa3loB, WIUIIOCTPAIUii,



PHUCYHKOB, ¢oTorpaduii, TabiuI, cxem, 4epTexeid, MoJieneil, MpeIMeTOoB;

— TPaKTUYECKUE: MpaKTUUYeCKas paboTa, caMOCTOsITeNIbHAs paboTa, TBOpUeckas paboTa
(TBOpUYECKHE 3a]JaHus ), OIIBITHI,

— METO/I UTPBI: POJICBBIC, PA3BUBAIOIIHE,

— METO/I OLIEHKH: aHaJIM3, CAMOOIIEHKA, B3aUMOOIICHKA, B3aUMOKOHTPOJIb;

— MeToJ MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIA TOJIEPKKU: padoTa CO CIeUATbHON
JUTEPATypOid, THTEPHET PECypPCaMHU.

1.2 HEJIb U 3AJJAYU TPOT'PAMMBbI

Hear mnporpammbl: (OPMUPOBAaHHE HAyYHBIX MPEJICTABICHUA O XUMHUHU, €€
UCIIOJIb30BAaHUU B IIOBCEJHEBHOM JKM3HM, DPAa3BUTHH MPO(ECCHOHANBHBIX CKIOHHOCTEH K
MpEeAMETY XUMUs

3agaun:

Oo0pa3oBarte/ibHbIE:

— JlocTukeHHE BBICOKOIO YPOBHS 3HAHWM, YMEHHUM M HaBBIKOB I10 IIPOrpamMme
JOTIOJTHUTENIFHOTO 00pa3oBaHUsl Ui JANbHEHIIEro W3y4eHHs XHMUU KakK TIpeaMera B
0011e00pa3oBaTeIbHOM HIKOJIE U MOCIEIYIOIIET0 CaMOOIIpeieTIeHUs B BEIOOpe podeccu.

PassuBarouue:

— Pa3Butue wuccienoBaTenbCKUX YMEHUHW U HaBBIKOB (HAOIMI0OgaTh, CpaBHUBATH,
0000mIaTe, enaTh JIOTHYECKWE BBIBOABI W yMO3AKJIIOYEHHUS, YCTaHABIMBATH MPUYMHHO-
CJIE/ICTBEHHBIE CBS3H, TUCKYTHUPOBATh, OTCTAUBATH CBOIO TOUKY 3PEHHS);

— JlanpHelimee pa3Butue oOmeyueOHbx 3YHOB (BecTH NMpaBWIBHO 3allMCU B TETPAJH,
COCTaBIISITh KOHCHEKTHI, paboTaTh CO cxeMaMH M TabIuIlamMH, aKKypaTHO padoTaTh C MajbIM
KOJIMYECTBOM PEAKTHUBOB, CTPOro COONIOAATH MpaBUJia OXPAHbI TPYJa U TEXHUKH 0€30IacHOCTH
npu paboTe ¢ XUMHUYECKUMHU PeareHTaMH).

BocnurareabHbIe:

— Bocnuranue OepexHOro OTHOLIEHMsI K IpuUpoje, Jo0BU K Manoil Ponuue, crpane
Poccust, nnanere 3emis.

1.3  COJEPXAHUE ITPOI'PAMMBI
1.3.1 YYEBHBIN IIJIAH

Ne Tema, pa3aes nporpaMmmasl Bcero N3 Hux: ®opMa KOHTPOJIS
qgacoB TeoOpUus NMpaKTUuKa
1 | BBenenue B mpenMer. 2 1 1 Bxopnsmast arrecranus
(TecTupoBaHue)
2 | KayecTBeHHBII aHAIN3. 58 28 30 Becena,
3 | TunoBble = METOABl  OpPraHU3ALUU 6 2 4 IIPaKTUKYM,
TEXHOJIOTHIECKUX MPOIECCOB. 71a00paTOpHEIE OTIBITHI,
4 | [Ipou3BOACTBO  CepHOM  KucioTel | 12 6 6 pelIeHue pacueTHbBIX
(peTMOHANBHBIT ~ KOMIIOHEHT  T. 3ajad,
MOoHYeropck). CaMOCTOsITeNIbHAs
5 | [IpousBoncTBO amMMuaKa. 12 8 4 pabora,
6 | IIpou3BOACTBO a30THOM KHCIOTHI. 10 6 4 TECTUPOBAHUE
7 | lIpousBoacTtBO  KajbUMHUpPOBaHHOH | 20 12 8
COJIBI, €IKOTO HATPA, XJIOPa, COJSTHOU
KHCJIOTHI.
8 | [IpousBoacTBO MHUHEpAIBHBIX | 24 12 12
y100peHui.
Hroro | 144 75 69




1.3.2 COAEP KAHUE YYEBHOI'O IIJIAHA

Tema 1. BBegenne B npeamer. — 2 yaca.

Teopus. [IpaBuia oxpanbl TpyJa U TEXHUKH O€30MaCHOCTH. AHATUTHUYECKHE PEAKIIHH.
CriocoOsbI poBeieHus. 3aKOH ACUCTBHS MACcC B aHATUTUICCKOM XMMHUH.

[IpakTuka. Pemenne pacuetHsix 3aaad. [IpakTukym.

Tema 2. KauecTBeHHbIH aHAIM3. — 58 yacos.

Teopus. XapakTepucTuka aHAIUTHYECKUX PEAKIUNA. Y CIIOBUS U CIIOCOOBI MX POBEICHUS
(moBTOpeHue). 3akoH AeMCTBHUS Macc B aHalWTH4eckoi xumuu. lIpaBuna oxpanbl Tpyna B
XUM.Ja00paTOpuu (JIEKIHUS C HIIEMEHTAMU IUAJIOTa).

Teopust D1, Jlucconumanusi KUCIoT, OCHOBaHMM, coyiei. Jluccomumanusi Bojbl. CTeneHb
mucconuanuu. Knaccudukaius 31eKTpOIMTOB M0 CTEIeHU Jucconnanvi. KoHcTaHTa u CTeneHb
JUCCOLMAIIMU CITA0BIX AJIEKTPOIUTOB (JIEKIMSI, 3JIEMEHTBI KOHTPOJIS, CAaMOCTOATEIbHas padoTa,
NPaKTUKYM, J1a00paTOpHbIe PabOTHI).

CuiibHBIE D3JEKTPOJUTBI M HUX AaKTUBHOCTh. XHMM.pEaKIMU B BOJHBIX pPAaCTBOpax.
Hampasnenus xum.peakuuii B BOAHBIX pacTBopax (JIEKLMsI, TUAJIOT, IPakTUKyM, TH).

XuM.mMeTonpl  aHanmu3a. YyBCTBUTENBHOCTb, CHEUIU(PUUHOCTH peakiuil. Pemenue
pacyeTHBIX 3a7ady Ha CMEIICHHWE PAcTBOPOB U Iepexojia KOHIICHTpauui (KOHCYJIbTallUs,
KOHTPOJIbHAs paboTa).

Arnmaparypa u TeXHHUKA aHAJUT. paboT: mocyaa, 000pyI0BaHKE IS IIOTYMUKPOAHAIIN3A,
MPOOUPKH, KAMUIUISIPHBIE IMUIETKU, PEaKTUBHBIC CKIISIHKH, KOJNOBI M CTaKaHbl, IMPOMBIBAIIKHU,
daphopoBble UalIKKM, TUTIH, BOAsHAs OaHs, HEHTpUQYTH, TOpPEIKH U 1p. (1abopaTopHbIE
3aHATHS, paboTa ¢ TabIUIIaMU, C TETPAJIBIO).

[IpaBmwia paboTel B nmabopartopuu. TeXHUKAa AHATUTHYECKHX OIEpallMi: HAarpeBaHHE,
OocaXeHue, IeHTpUu(yrupoBanue, npoda Ha TMOTHOTY OCAXKICHHS, OTIEICHHE pPacTBOpa OT
ocajJika, MPOMBIBaHHE, PACTBOPEHUE OCaAKa, OTKPHITUE HMOHOB. [lopsmok BBIMTONHEHUS padoOT
(pabota ¢ TabnuIeii, KOHCTIEKTOM).

AHanuTuyeckas KIIacCu(pUKaIus KaTHOHOB. Kucnorno-menouynoit METOH
kinaccuukanuu — KaTuoHOB. Krnaccudukanus aHMOHOB, OCHOBaHHas Ha  Pa3jIMYHON
pacTBOPUMOCTH coieil 6apusi u cepebpa. J[poOHbI MeTo aHanu3a WOHOB. CHUCTEMAaTHUYECKUN
xoy ananu3a. [lepsast ananutuueckas rpymmna (Ag”, Pb,"), BTopas ananuTiueckas rpymma (Cay”
Ba2+), TPEThs — (A|3+, Crs", Zn2+). (JIexuus, XMUMUYECKUH IKCTIEPUMEHT).

UeTrBepTasi aHanuTH4YECKas rpymnma (F62+, Fes", Mn 5", I\/Igg+). IIgTas amanuTHdeckas
rpyrmnrmna (Cuz’, Niy*, Coy").

Illecras amanutiyeckas rpynma (Na“, K*, NH,"). BeimonHenue peakimii okpammiBaHus
TIaMeHd. MackupoBaHre HOHOB B pacTBOPax (MPaKTUKYM, JIEKIHS, XUMHUECKUN SKCTIEPUMEHT).

AHanmM3 pacTBOPOB COJIEPKAIMUX CMECH KaTHOHOB OJHOW TPYIIBI, Pa3IMUHBIX TPYIII
(Jexnus, 1a00paTOPHBIE OMBITHI, TPAKTHYECKOE 3aHATHUE).

N3ydyeHne aHaIUTUYECKUX peakinil aHMOHOB. llepBas aHanmuTHMyeckas Tpymma (SO42‘,
8032', S,03, SO, PO43', CrO42), BTOpas ananutuyeckas rpymma (Cl 7, Br 7, I, Sy7 ), Tpetbs —
(NO3; °, CH3COO", MnQy).

Jlexums, 1abopaTOpHBIC OMBITHI, MPAKTHYECKOE 3aHATHE.

AHanmu3 pacTBOPOB COJAEPXKAIIMX CMECH AHWOHOB OMHOW TPYIIBI, PA3IUYHBIX TPYIIL. XOJ
aHaJIn3a pacTBOpa WM TBEPAOIO BCHICCTBA HCU3BCCTHOI'O COCTaBa (J'ICKI_[I/IH, J'Ia60paT0pHBI€ OIIBITHI,
NPaKTUIECKOe 3aHsATHE, paboTa ¢ TabauLe).

H[ZHKTI/IKa. I/ICCHeJIOBaTeHBCKI/Ie OKCHECPUMECHTAJIBHBIC 3a/la4M Ha OIPCACIICHUE KaTUOHOB, CMECU
KaTUOHOB, BKJIFOYas T'MAPOIN3 (KOHJ’IOKBI/IYM, ,Z[I/IaJ'IOF).

HCCHGHOB&TCHBCKHC OKCIICPUMCHTAJIBHBIC 3a/1a41 HAa aHaJIn3 aHUOHOB, CMCCHU aHMOHOB, BKJIFOYasA
THAPOJIU3 COJIcH (KOJJIOKBUYM, TUAJIOT, J1a00pATOPHBIE OIBITHI).

BrinonHenne aHaANUTHYECKUX PEAKLMHA, M3y4yaeMbIX KAaTHOHOB M AHUOHOB. Y IaJICHUE COJIEH
aMMOHUSA U3 paCTBOPOB. Brmmonnenue ananmusa cMeceil KATHOHOB U aHHOHOB.

BrInosiHeHHe aHaM3a pacTBOpa U TBEPAOro BEIIECTBAa HEU3BECTHOIO COCTaBa (JIEKIHs, paboTa ¢
Ta0IuIeH, TaO0PaTOPHBIN OIIBIT).



Tema 3. TunoBble MeTO/IbI OPTAHU3ANMH TEXHOJIOTUYECKUX MPOIECCOB. — 6 YACOB.

Teopus. TexHomoru4ecKkre CXeMbl: MOATOTOBKA CHIPbsI, XMM. MPEBPAILlEHUs], BbICICHNE
[EJIEBBIX MPOAYKTOB, PeKTHUKAIUs, abcopOIrs, aacopOuus, KpUCTAIUTN3AINs, BEITIapUBAHHUE.
CxeMBpl C OTKpPBITOW 1LIENbIO, IUPKYISIHOHHBIE CXEMbl. ABTOTEPMHYECKHE IPOIECCHI.
DHeproTexHoJIoTHYecKas cxema. [lepuoanueckre U HEMPEPHIBHEIC MPOIIECCHI.

[Ipaktuka. JlaboparopHsie onbIThL. [IpakTHKyM.

Tema 4. IIpou3BoACTBO CepHOM KHCIAOTHI (PerHOHAJIBLHbIA KOMIIOHEHT T.
Monueropck). — 12 yacos.

Teopus. CBoiicTBa ¥ NMPUMEHEHHE CEPHOM KUCIOTHI. ChIphe JI1 MPOU3BOJICTBA CEPHOU
KHCJIOTHl U cepHUCTOro rasa. IlepepaboTka cepHHCTOro raza B CEpHYIO KUCIOTY. KOHTaKTHBIN
cnoco6. Cxema npousBozacTBa. Cxema MPOU3BOACTBA CEPHOM KUCIOTHI HUTPO3HBIM CIOCOOOM.
KoHLeHTpupoBaHuEe CEpHOM KHUCIOTHL. Marepuansl Ui  W3TOTOBJIICHMS —ammaparypsl B
CEPHOKHUCJIOTHOM IPOU3BOACTBE. XpaHEHHE W  TPAHCHOPTUPOBKA CEPHOM  KHUCIOTHI.
[TepcniekTuBsbl pa3BuTusa. OXpaHa OKpYyXKarouie cpebl.

[IpakTuka. JlabopaTopHbie onbIThL. [IpakTHKyM.

Tema 5. IlpousBoacTBo ammuaka. — 12 yacos.

Teopus. CoenuHeHusi a3oTa M UX 3HAYEHUE JUIsl Xo3siiicTBa crpasbl. [loHsATHEe O
CBOOOAHOM U cBsi3aHHOM azote. [IpumeneHue cBsizaHHOTO a3zoTa (cxema). CriocoObl ukcanuu
atMocdepHoro azora. IIpupoaHble MCTOUHUKM CBA3aHHOTO a3oTa. MeTonabl ¢uUKcanmuu as3oTa.
[Tomyuenue azora u3 Bo3ayxa. Ilomyuenue Bogopona (viexTponu3 Boasl). KonBepcus okcuaa
yraepona (II), kouBepcust Mmerana. Ounctka razoB. CuHTe3 amMmmuaka. OnTUMaIbHBIE YCIOBHUS.
[TpoMmbinieHHbIe CIOCOOBI MOMy4YeHUs: ammuaka. Cxembl, KOJoHKa cuHTe3a. CopTa ammHaka,
TPaHCIIOPTUPOBKA U XPAHEHUE.

[Ipaktuka. PacueTHbie 3aaun (BBIXOJ MPOAYKTa Ha mpumepe mpousBojcTBa H2SO04 u
aMMHaKa).

Tema 6. IIpon3BoacTBO a30THOI KUCJA0THI. — 10 yacos.

Teopus. CpoiictBa u copra a30THOW KuchoThl. [lomydyeHue cina®oil a30THON KHUCIIOTHI
[TepepaboTka HUTPO3HBIX ra30B B a30THYIO KUCIOTY. XpaHEHHWE U TPAHCIIOPTUPOBKA a30THOU
KHCJIIOTHI.

IIpaktuka. [lonmydyeHne KOHLEHTPUPOBAHHOM a30THOM KucioTel. KoHLEHTpupoBaHME
pa3z0aBieHHON a30THOM KUCIOTHL. [IpsiMOii CHHTE3 a30THOM KUCIIOTHI.

Tema 7. IIpon3BoACTBO KAJLIUHUPOBAHHON COABI, €IKOr0 HATPA, XJIOPA, COJISIHOMI
KHCJI0THL. — 20 yacoB.

Teopus. ITpon3BoACTBO KaJdbLIMHUPOBAHHOM COJBl. 3HAYEHUE COJBI JJISI XO3SMCTBA
CTpaHbl. AMMHAYHBIA CTIOCO0 MONYYEeHUS KaIbIIMHUPOBAaHHOU cojbl. [lomydyenne OukapOoHaTa
HaTpusi. OCHOBHBIC HANpPABJICHHS COJOBOTO IPOM3BOJCTBA (JIEKIHsS, padoTa CO CXeMaMw,
COCTaBIICHUE KOHCIIEKTA, XMM. SKCIIEPHUMEHT, PEIICHHE 3a/1a4)

[Ipou3BoacTBO enkoro HaTpa. XUMHYECKHE CIOCOOBI TOJMYyYEHUS] €AKOTO Harpa.
DNEKTPOXUMHUYECKHI CIIOCO0 MOydeHus eaKkoro Hatpa. CBOMCTBA M MPUMEHEHHUE €KOT0 HaTpa
(;exrust, paboTa co cxeMaMH, COCTaBJIE€HHE KOHCIIEKTa, XUM. SKCIIEPUMEHT, pelieHue 3a/1a4d Ha
BBIXO])

[IpousBoncTBO xjI0pa. DIEKTPOXMMHUECKUN CHOCOO MOJNydeHHs XJIopa. DJIEKTPOJIU3
pacTBopa xjopuaa HaTpus. CBONCTBA U MPUMEHEHHUE XJIOpa.

[Tonydyenue constHOM kuciaoThl. [lomydenue xmopoBogopona. Cxembl MPOU3BOACTBA U
MIPUMEHEHHUE XJIOPOBOIOPOIHON KUCTOTHI.

[IpakTuka. Pemenne pacuetHsix 3aaad. [IpakTukym.



Tema 8. IIpon3BoaACTBO MUHEPAJBHBIX Y100peHnii. — 24 yaca.

Teopus. AO «Anatuty» - dhaarmMas 1Mo MPOU3BOJCTBY CHIPhS JIJIsl TIOTYYCHHs YIOOPECHHIA.
Job6brya pynel u  mepepabotka. Pynuuku. Tpancmopr. AHO®-2, AHO®-3. Oxpana
okpy:xaroiieit cpepl. Jlydmmue moau AO «AnaTut», NEpCHEKTUBBI pa3BUTU nipeanpuarus. AO
«AmaTuT» Kak rpagoobpasyromee mnpeanpustae (pabota C MEPUOJUKON, JHUTEPaTypOH,
9KCKYpCHSI B MY3€ii, BCTpEUU C paOOTHUKAMU MIPEIITPHUITHS)

Knaccudukanus ynoOpeHuid: MHHEpajbHBIE W OpPraHUYECKHE, OpraHOMHHEpaJbHBIC,
OaxkTepuaibHble, TpsiMble W KocBeHHble. [lo cocraBy: a3zoTHble, (ochopHbIEe, KalUHHBIE,
MarHueBble, MUKpoynoOpenus. [lo KonM4yecTBY NHUTATENbHBIX 3JEMEHTOB: MPOCTHIE WU
OJIHOCTOPOHHHUE, KOMILIEKCHBIE UM MHOIOCTOPOHHHUE.

[TpousBonctBo dochopubix ymodpenuit. Coipbe. IIponsBoactBo pochopHO KUCITOTHI:
9KCTPaKIMOHHBIH, dJeKTpoTepMuyeckuii. [Ipon3BoacTBO mpocToro u ABoiHOrO cynepdocdara,
nperunuTaTa. AaTUTOBBIM KOHIIEHTPAT (IKCKYPCHSs).

[Ipou3BoCTBO a30THBIX YHOOpEHUI: aMMHUAa4YHOU CENUTpbI, Kapbamuaa (MOUYEBUHBI),
cynbdara aMMOHHUS, HUTpaTa HATPUs (YMIIMHCKON CETUTPBI) — PEeLICHHE 3a1a4.

[IpousBoacTBO KanmuiiHbIX ymoOpeHuil. I[IpomM3BOACTBO KOMIUIEKCHBIX —YIOOPEHMIA.
[Tpon3BOJACTBO CIIOXKHBIX W CMELIEHHBIX yH0OpeHud. MUKpoyaoOpeHHs U [JOXUMHUKAThl —
paboTa co cxeMaMu, COCTaBJICHHE KOHCIIEKTOB, pEIICHUE 3a/1au.

[IpakTuka. PemieHue 3agay NpPOU3BOACTBEHHOI'O M SKOJIOTMYECKOIO COJEP)KAaHUS C
UCIIOJIb30BaHUEM PErHOHATBHOIO KOMIIOHEHTA.

1.4 INTAHUPYEMBIE PE3YJIBTATDI

JInynoctHble YV /I:

VY obyuatonuxcst OynyT copMHUpPOBAHBI

- TOTOBHOCTb U CIIOCOOHOCTh 0OYUAIOIIMXCS K CAMOPA3BUTHIO U CaMO0OOPa30BaHUIO;

- YMEHHME SICHO, TOYHO, I'PaMOTHO H3JIaraTb CBOM MBICIM B YCTHOM peuHd, IOHUMAaTh
CMBICTI IOCTaBJICHHOM 3aj]aui, BBICTpauBaTh apryMEHTAIHIO;

- opMHpOBaHUE CIOCOOHOCTH K SMOLIMOHAIBHOMY BOCIPHUATHIO (PU3NUECKUX OOBEKTOB,
3a/1a4, PEIICHNUM, PacCCyKICHNN;

- aJICKBaTHOE pearnpoBaHUE HA TPYAHOCTH;

- YBaXHUTEJIbHOE OTHOLIEHHE K UCTOPUM €CTECTBEHHO-HAYUHBIX AUCLUMILINH U K JIIOJSM,
IIPUYACTHBIM K CO3JaHMIO HAYKU;

- CIIOCOOHOCTD MPOJIOJIKATh U3yUEHHE XUMUU, OCYLIECTBIISISI COZHATEIbHBINA BHIOOP CBOEH
WHIVBUAYAJIbHON TPAEKTOPHUHU YUEHUS;

- (hopMHpOBaHHE HKOJIOTMUECKON KYJIbTYphl: IIEHHOCTHOE OTHOIIEHHE K HPUPOTHOMY
MHUpPY, TOTOBHOCTh CJEIOBaTb HOpPMaM IPUPOJOOXPAHHOIO, 3/I0pOBbE CcOeperaromero
MOBE/ICHUS;

VY ydanuxcsi MOryT ObITh CPOPMHUPOBAHBI:

- TIIepBOHAYAJIbHBIE MPECTABIECHUS O €CTECTBEHHO-HAyYHBIX TUCIHUILUIMHAX Kak cdepe
YeJIOBEYECKOM JIeATeNbHOCTH, 00 3Tamax e€ pas3BUTUs, O €€ 3HAUYUMOCTH Ui Pa3BUTHUSA
LMBUJIN3ALUY;

- KOMMYHUKaTHUBHAasi KOMIIETEHTHOCTh B OOIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMHU B
o0pa3oBaTeNbHOI, yueOHO-HCCIIeI0BAaTeNIbCKOM, TBOPUECKON U IPYTUX BHUJIAX JIEATEIbHOCTH;

- KPUTUYHOCTb MBIIUJIEHUS, YMEHUE PpAaclO3HaBaTh JIOTUYECKHM HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

- KPEaTUBHOCTH MBIIIIJICHUS.

Meranpeamerssie YV /|

PerynsatusHsle:

oOydJarormecs: HayJarcs

— opmynupoBaTh y4eOHYIO LIENb;

— BBIOMpaATh CIOCOOBI JEATEIBLHOCTH B COOTBETCTBHM C IIOCTaBICHHOW 3anadedl u
YCHOBUAMHU €€ peanu3aluu;




— COCTABJIATH IUIAH U MOCJIEI0BATEIBbHOCTD ACHCTBUM;

— OpPTraHU30BBIBaTh paboyee MecTa;

— aJIeKBaTHO OLICHUBATH MPABMWIIBHOCTD WM OIIMOOYHOCTD BBIMOJIHEHHUS YUeOHOH 3a1a4u,
e€ 00bEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOBMOKHOCTH €€ PEIlICHUS;

— (hopMHUpPOBAHUE CTIOCOOHOCTH K IPOSKTUPOBAHUIO.

oOyuaroluecs mojay4aT BO3MOXHOCTh HAyUUTHCSI:

— OMpENeNATh MOCIEI0BATENIFHOCTh MPOMEXKYTOUHBIX ILIE€JeH M COOTBETCTBYIOUIMX UM
NEeNCTBUI ¢ yuéTOM KOHEYHOTO Pe3yJbTaTa;

— OCYUIIECTBJISTh KOHCTATUPYIOIIUK M MPOTHO3UPYIOMIMKA KOHTPOJb M0 Pe3yabTaTy U IO
croco0y IeUCTBUS;

— BBIICJATH U (POPMYTUpPOBATH TO, YTO YCBOCHO W YTO HYXKHO YCBOUTH, OIPENENATH
KayeCTBO U YPOBEHb YCBOCHHUS;

— KOHIIEHTPUPOBATh BOJIO [UIA TPEOAOJCHUS HWHTEIUICKTYyaJbHBIX 3aTPyJHCHUN U
buznyeCcKuX NPensTCTBUI.

KommyHuKaTUBHBIE!

oOyuaroluecs: HayJarcs

— OpPraHM30BBIBATh YUEOHOE COTPYIHHUYECTBO M COBMECTHYIO JIEATENFHOCTD C MEIaroroM
U CBEPCTHUKAMU: OMPEACIATH LENU, PacIpeiesTh PYHKIUN U POJIU YYACTHUKOB;

— B3aUMOJICHCTBOBAaTh W HAXOAWTH OOIIME CIOCOOBI paboThI; paboTaTh B TpYIIIE:
HAXOJIUTh 00IIee pelIeHUe U pa3peniarb KOH(DIUKTH HA OCHOBE COTNIACOBAHMS MO3UIMH U yuéTa
MHTEPECOB; CIIyIIATh MapTHEPA; POPMYIHPOBATH, APTYMEHTHPOBATh U OTCTAMBATh CBOE MHEHHUE,

OO6yuaromuecs moydyaT BO3MOKHOCTh HAYUUTHCS:

— pa3pemars KOHQIMKTHI HA OCHOBE y4ETa MHTEPECOB U MO3UINI BCEX YUACTHHUKOB,;

— KOOPJAMHHUPOBATh U IPUHUMATh Pa3INYHbIC MO3UIIUN BO B3aUMOJICHCTBHH;

— apryMEHTHPOBATh CBOIO MO3WIMIO U KOOPAWHUPOBATH €€ C MO3UIMSIMU MapTHEPOB B
COTPYAHUYECTBE MIPU BbIpAOOTKE OOIIIETO pEIeHUs] B COBMECTHOM JeSITEIbHOCTH;

— MCIIOJIb30BaTh peueBble CPEACTBA, B TOM yKcie ¢ onopoit Ha UKT.

[lo3HaBaTenbHbIE:

OOyuaromuecs: Hay4aTcs

— paboTaTh ¢ HHGOpPMAITKEH: TTOUCK, 3aMHUCh, BOCIIPUATHE B TOM unciie cpeacrBamu UKT;

— BBIJACNSTH U (DOPMYIHPOBATH MO3HABATENBHYIO 11EITh;

— TPUMEHATh TMpaBWia ¥ TOJB30BaTbCSd  HMHCTPYKIHSIMH ¥ OCBOCHHBIMH
3aKOHOMEPHOCTSAMH;

— TIOHMMAaTh CYIOTHOCTh AQJITOPHUTMHYECKHX TMPEIIMUCAHUN M yMETh JCHCTBOBaTh B
COOTBETCTBHUHU C MPEATIOKESHHBIM AIITOPUTMOM;

— HCIIOJTb30BaTh (PU3MYECKHE MOJIENN, 3HAKH, CHMBOJIBI, CXEMBI;

— (hopmynupoBaTh NPOOIEMBL: CAMOCTOSATENIHOE CO3/IaHHE CIIOCOOOB pelIeHHs IpodieM
TBOPYECKOTO M IMTOMCKOBOTO XapaKkTepa.

OOyuaronyecs MoJIy4aT BO3SMOXKHOCTh HAYUUThCSA:

— yCTaHaBIIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3M; CTPOUTH JIOTHUECKHUE, PACCYKICHHS,
YMO3aKJIIOUeHUS (MHIyKTUBHbBIE, IEAYKTUBHBIE U 110 aHAJIOTUN) U BHIBOJIBI,

— (opmupoBats y4eOHyI0O H OOIIE MOJIB30BATEIBbCKYI0O KOMIIETEHTHOCTH B 0OJacTH
UCIIONB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TexHonoruil (MKT-koMneTeHTHOCTH);

— BUJICTh €CTCCTBCHHO-HAYYHBIX JUCIUTUIMHBI B OKPY)KAIOIIEH JKU3HH,

— BBIJIBUTaTh TUTIOTE3bI MPU PEIICHUH 3a7a4 M0 XMMHUHU U TTIOHUMaTh HEOOXOAUMOCThH UX
MIPOBEPKH;

— TUJIAHUPOBaTh M OCYIIECTBIATH JACSITENLHOCTh, HAMpPABICHHYIO Ha pEIICHUE 3a/aad
HCCIIEIOBATEIIHCKOTO XapaKTepa;

— BBIOMpaTh HanboJee palvoHaIbHbIE U A3PPEKTUBHBIE CIOCOOBI peIIeHH 3a/1ay4;

— UHTEPIPETUPOBaTh MHPOpMALUU (CTPYKTYpHUPOBaTh, MEPEBOAUTH CIUIOIIHONW TEKCT B
TaOIUITy, TPE3EHTOBATh MOIYICHHYIO HH(pOpMAIHIO, B TOM yucie ¢ momomisio UKT).

JIndHOCTb, UMeEIOUIasl JOCTATOYHBIM YpOBEHb MPEJCTABICHUS O MPOMBIIIJICHHOM
MOTEHIIMaJe rOpoja, COCOOHAs cllenaTh CBOM BHIOOD - MPOdecCHOHAIBHO CaMOOTIPEIEIUTHCA.



NHAMBUyalbHOCTh,  WCHOJNB3YIOIIas  COOCTBEHHBIE  YMCTBEHHBIE  CHOCOOHOCTH ISt
JaTbHENIIETrO JIMYHOIO CAMOCOBEPILIEHCTBOBAHUSI.
ITo okoHuyaHuM 00y4eHUs1 00yUarOIMecs J0IAKHBI OyayT
3HaTh:

— IpeaMeT 00IIeH XMMUYECKON TEeXHOJIOTHHY;

— IPEeIMET aHAJTIMTUYECKON XUMUMU;

— paBujIa OOpaLIEHNs C pEaKTUBAaMHU, [IpaBUila UX XPaHEHMUS,;

— TEXHUKY BeIeHUA Ja00paTOpHBIX paboT, Ha3HAUECHUE PA3ITUYHBIX IPHOOPOB;

— TEXHUKO-3KOHOMUYECKHE [10Ka3aTEIN XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB;

— CBIPbE€ U SHEPTeTUKY XUMUYECKON MTPOMBIILIIIEHHOCTH;

— OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUKO-TEXHOJIOTUYECKUX IIPOLIECCOB;

—IPOU3BOJCTBO MUHEPAIBHBIX YIOOPEHUI U SJOXUMHUKATOB;

— CBOMCTBA PEAaKTUBOB U NIPOAYKTOB UX B3aUMOJECUCTBUS;

— cpexcTtBa i1 TYWIEHUs pPa3M4yHbIX O4YaroB I0Kapa, a Takke IpaBHiia
MIPOTUBOIIOXKAPHOM 0€3011aCHOCTH;

— METOJUKY pEeLICHUS pacyeTHbIX 3adady (BBIXOJA MPOIYKTa, MPUMECH, CMEIICHHE
pacTBOPOB), CIIOCOOBI OUHUCTKH BEIIECTB;

— mpaBwia otOopa mpoO CHIMyYUX BELIECTB, IpaBHJIa B3BELIMBAHUS, KaueCTBEHHBIC
peaklyy Ha KaTUOHBI U aHUOHBI U OCHOBY MX KJIACCU(UKALIUU;

— OCHOBHBIE aCIIEKThl XUMUHU OKPYKAIOIIEH CPebl.
Ymers:

— paboTaTh ¢ 1uarpaMMaMu, CXeMaMu, Ta0IHIIaMH;

— COCTaBJISITh KOHCIIEKTbI, CPAaBHUTEJIbHbIE TaOJINLIbI;

— oOpaiaThces ¢ 1ab0paTopHBIM 000PYI0BAaHUEM, pEareHTaMu;

— FOTOBHUTH paboUyue pacTBOPHI;

— JIeJIaTh aHAJM3bl KUIKUX U TBEPJBIX BEIIECTB;

— MBITb ¥ CYIINTh XUMHUYECKYIO IIOCYAY;

— peuiarth 3a/1a4 Ha BBIXOJ MPOJIYKTa C IPUMECSIMH, Ha N30BITOK, HA CMECH PaCTBOPOB;

— OKa3bIBaTh NEPBYIO MEIANLUHCKYIO IOMOIIIb.

Il. KOMILUIEKC OPTAHU3AIIMOHHO NEJATOTMYECKHUX YCJIOBUM
PEAJIM3ALUU ITPOTI'PAMMBbI

2.1 KAJIEHJAPHBI YYEBHBIN TPAD®UK

3aHATHS IO IPOrpaMMe MPOBOJATCS CO BTOPOM Heneiau CeHTsAOps mo 31 mas Kaxaoro
y4eOHOT0 rojia, BKJIoYask KaHUKYJISIPHOE BpeMsi, KpoMe JIETHEro Meproja U Mpa3JHUYHBIX THEH
VY4eOublii rpaduk paccuntan Ha 36 yueOHbIX Helenb — 144 akageMUyecKux Jaca.

3aH$ITI/I$I IMPOBOAATCA B COOTBETCTBUU C KaJ'ICH,Z[apHO-y‘-IC6HLIM I‘pa(bI/IKOM (HpI/IJ'IO)KCHI/Ie
1).



2.2 YCJIOBUA PEAJIN3ALINA ITPOT'PAMMBI

CanutapHo-TMrHeHHYeCcKHe:

[Tomemienue, 0OTBOAUMOE 1715 3aHATUHN JAETCKOT0 00BEAMHEHNS, JOKHO COOTBETCTBOBAThH
CII 2.4.3648-20 «CaHuTapHO-3IUIEMUOJIOTHUECKUE TPEOOBAHMS K OPraHU3aIMsAM BOCIUTAHUS
U o0ydeHus, OTJbIXa U O3J0POBIECHUS ACTEH U MOJIOAEKU», JOIHKHO OBITH CYXUM, CBETJIBIM, C
€CTECTBEHHBIM JIOCTYIIOM BO34YXa JUIsl IPOBETPUBAHUS.

OObmee ocpenieHre KaOMHETa Jiydlle 00eCleYUTh JOMUHECIICHTHBIMHU JIaMIaMHu. OJTU
JaMIIbl CO3/1al0T OCBEIEHUE, OJIM3K0E K €CTECTBEHHOMY CBETY, UTO OYEHb BaXKHO MpH paboTe ¢
obopymnoBanueM. OdopmicHne kaOWHETa JODKHO CIIOCOOCTBOBATH BOCIUTAHHUIO XOPOIIETO
BKyCa y ydaluxcs, B IEJIOM B MOMEUICHHH JOJDKHO OBITh YHOOHO M HpuUATHO paboTarh. B
opopMIICHUH CTEHJOB JKENaTeNbHO HCIOJIb30BaTh CIPABOYHYI0 HH(POPMALMIO W HATJISATHBINA
MaTrepuail.

Kabuner o0opyaoBaH CTOJaMH U CTYJIBSIMH B COOTBETCTBHU C TOCYIapCTBEHHBIMHU
crannapTamu. B kabunere 12 mocamounbix MecT. KaOMHET yKOMILIEKTOBAaH MEIULIMHCKOMN
anTeYKOM Il OKa3aHus JoBpaueOHOM momoniu. [Ipu opraHuzamuu 3aHATHH COOJIIOAAOTCS
TUTUEHUYECKUE KPUTEPUHM JOMYCTUMBIX YCIOBHM W BHAOB paboT [l  BelIeHUs
00pa30BaTeNbHOTO MpoIiecca.

MartepuajbHO — TEXHUYECKHE:

BerrsokHol mkad — 1 mr.;

JleMOoHCTpallMoHHBIHN cTOJ — 1 1IT.;

Hocka mara-mapkep. — 1 mr.;

MarnuTHas Mewanka — 1 mr.;

OrserymuTenb yriaeKUuCIoTHbIHN -1 wT.;

Crenn «llepnoguyeckas cucrema XuM. 351eMeHTOB MenneneeBa — | wr.;

Crenp «PacTBOpUMOCTH KHCIIOT, OCHOBAHUH U COJIeH B Boe» - 1 mIT.;

Crenpg-nenTa « 9NEKTPOXUMHUUYECKUAN psii HanpspK. Meramuiosy - 1w,

Cron-moiika oguHapHas — 1 mrT.;

HIka¢ ans peaktuBoB- 1 mT.;

IITatus I1TIA-8- 1 mr.;

HoytOyx — 1 mt.;

WNudopmanvonnsiit ctedn - 1 mr.;

VYBnaxxHurenab Bo3ayxa - 1 mr.;

CBETHILHUK — KOCOCBET - 11IT.;

Anteuka — 1mT.;

CnuproBka — 1.

Xumuyeckas J1adopaTopHasi NocyJaa, annaparsl 1 NpudopsI:

1) mpuOopsI 17151 paboOTHI € Ta3ami;

2) anmapatbl 1 IpUOOPHI IS OMBITOB C TBEPABIMHU, )KUIKUMH BELIECTBAMHU;

3) u3MepuTenbHble MIPUOOPHI U MPUCTIOCOOIEHUS JIJIs1 BBIOJIHEHHUS OIIBITOB;

4) cTexJIIHHAs U TUIaCTMACCOBas MOCY/1a ¥ MPUCTIOCOOIECHHS I TPOBEICHUS OIBITOB.

XHMHYeCKHEe PeaKTUBbI 1 MATEPHAJIbI:

1) IIpocTseie BemecTBa: Melb, HATPUH, KAIBIWA, MATHUMN, )KENe30, IUHK;

2) OKCUBI: MEH, KallbLUs, JKeJIe3a, MarHus;

3) KUCIIOTBI: CepHasi, COJIIHAs, a30THas;

4) ocHOBaHUS - TUAPOKCUIBI: HATPUsL, Kalblus, 25%-HbIi BOIHBIN pacTBOp aMMHAaKa;

5) conu: XJOpHUIBl HATPHS, MEIU, ATFOMUHUS, JKelle3a; HUTPAThl KaJus, HaTpus, cepedpa;
cynb(haT MeIn; HOAN]T Kalusl; allFOMOKaJIMEBbIE KBACIIbl; AMXPOMAT KaJus;

6) OpraHMuYecKue COCIMHEHMs: OSTaHOJ], YKCYCHas KHCJIOTa, €axapo3a, METHUJIOBBIH
OpaHXeBbI, (heHONPTATCHH, TAKMYC.



NudpopmannoHHo-MeTOAUYECKOE O0ecTieYeHne
[IpumensieMoe Ha 3aHATUAX JUAAKTHIECKOE U YIeOHO-METOIMIeCKOe O0ecIiedeHre BKIII0YaeT B ceOs:

—  OJJICKTPOHHBIC y‘Ie6HI/IKI/I M II0COOHS © O6pa3OBaTeJ'II)HI)IX CaﬁTOB, TMEPCUNCIICHHBIX B CIIUCKC HCHOJ’ILSyeMOﬁ JIUTEPATYPHI,
— CHOpPaBOYHBIC, KOHTPOJIbHbIC U JUATHOCTUYCCKUEC MAaTCpHAJIbI,
— CIIPpaBOYHBIC Ta6J'II/ILILI 1 CXEMBI II0 XUMUH,
—  WHCTPYKUHOHHBIE KapThl 110 BHITOJIHEHHIO IPAKTUIECKUX/Ta00paToOpHBIX padoT;

— Tpe3eHTalHH.

Ne Ha3Banue DopMmbl TexHosorust MeToabl ¥ IpUEMbI Bo3moxHbIH TexHuveckoe DopMa OTCJIEKUBAHUA U

n/m | pasaesa, TeMbl OpraHu3anuu OpraHu3auuu PadoThI ¢ yHaluMucs AUAAKTHYECKHUI OCHAIlleHUe (puxcanun pe3ynbTaTon
Y4eOHBIX 3aHATHI 3aHATHH MaTepHall 3aHATHH

1 | Beenenue B Bxopsmas arrecranus | Tpaguunonusle | — CIoBeCHbIE METOBI CrnoBecHble Hoyt0yK, HHCcTpyKTaX IO TEXHHUKE

MpeIMeT. (TectupoBaHue). TEXHOJIOTHH (ycTHOE M3I0XKEHHE). MeToTbI (YCTHO® MIPOEKTOP, 0e301MacHOCTH, KOHCIIEKT
— Harnsanasie metonst U3JI0)KEHUE), naboparopHoe
(MeTon eMOHCTpanui, Mpe3eHTalus o0opynoBaHue
METO/T MITFOCTPAITHIA).

2 | KagecTBeHnsit Jlexrus, Tpamumonssie | — CIOBECHBIE METOIBI CrnoBecHbIe Hoytbyk, [Ipasuma O/T u T/b.

aHaJIN3. CaMOCTOSITeNbHAs TEXHOJIOTUU (ycTHOE U3I0XKEHHE). MeTOJIbI (YCTHOE MIPOEKTOp, Obpamenue ¢
paborta B rpymmnax, — MeTtozp! mpobIeMHOTO U3JI0KEHUE), nabopatopHoe BEIICCTBAMH.
nmaboparopHas pabora o0OyueHus (YaCTHIHO- Mpe3eHTanus, o0opynoBaHue [IpakTukym.
TIOUCKOBBIH, METOAUYECKHUE Pemenue pacueTHbIX
HCCIIeI0BATEIbCKHI, yKa3aHus K 3ajad.
[MO3HABATEILHOE nabopaTopHO JlabopaTopHbIe OIIBITHI.
poOJIeMHOE U3JI0KEHHE). pabote CaMmocrosTenpHas
pabora.

3 | Tumosble Jlexuws, Tpagumuonusle | — CoBeCHbIE METO/IBI CrnoBecHble Hoyt0yK, IIpakTukym.
METO/IBI caMOCTOSTeNTbHAs TEXHOJIOTHH (ycTHOE U3I0KEHHE). MeTOIbI (YCTHO® MIPOEKTOP, Pa6ora co cxemamu.
OpraHu3aINA paboTa B rpymnmnax, — MeTtob1 mpo6IeMHOTO M3II0KCHHUE), 71a0b0paTopHOE Pemenue pacueTHbIX
TEXHOJIOTHUECK | JiabopaTopHas padoTta o0yueHus (YaCTHYHO- MIpE3CHTAIINA, obopymoBaHue 3amad.

WX MIPOIECCOB. ITOMCKOBBIH, METOTUIECKHe JlaGopaTopHbIe OIIBITHI.
HCCIIeIOBATEIILCKHUH, yKa3aHus K CamocTosiTenbHas
MO3HABATEIILHOE naboparopHoi pabora.
poOJIeMHOE U3JI0KEHHE). pabote

4 | Ilpou3BonacTBO Jlexuus, Tpanuunonusie | — CoBeCHbIE METOABI CroBecHbIe Hoyt0yk, IIpakTuxym.
cepHOU CaMOCTOSsITeTbHAS TEXHOJIOTHH (YCTHOE M3JI0XKEHUE). MeTOIbI (YCTHOE POEKTOP, Penrenue pacyeTHbIX
KHCJIOTBI paboTa B rpymmnax, — MeTobl mpobIeMHOTO M3II0KCHHUE), nmabopaTopHOE 3a/1ad.
(peruoHaNbHEIN | JmaboparopHas pabora o0yueHus (coolInaroriee MpEe3eHTaLH, o0opynoBaHue JlaGopaTopHbIe OIBITHI.
KOMIIOHEHT T. U3JI0KEHHUE C DIIEMEHTaMH METOANYECKHE CamocTosiTenbHas
MoHueropck). MPOOJIEMHOCTH, yKa3zaHus K pabora.

JMaJIOTMYECKOE U3JI0KEHHE). nabopatopHoi

pabote




IIponsBoacTso Jlexnus, Tpagunuonssle | — C0BECHBIE METOIBI CrnoBecHble Hoyt0yk, [IpakTukym.
aMMHaKa. CaMOCTOSITeITbHAS TEXHOJIOTHH (ycTHOE M3I0XKEHHE). MeToTbI (YCTHOE TIPOCKTOP, Pabota co cxemamu.
pabota B rpynmax, — MeTob mpobIeMHOTO M3II0KCHHE), nmabopaTopHOE Pemenne pacueTHBIX
naboparopHas paborta o0y4eHus (4aCTUIHO- npe3eHTanusl, o0opynoBaHue 3ajau.
TOKCKOBBIH, METOJINYECKHUe JlaGopaTopHBIE OITBITHL.
HCCIIeIOBATEIHCKUH, yKa3zaHUs K CamocrosiTenpHas
MO3HABATEIILHOE 1abopaTopHOA pabota
MPOOJIEMHOE M3JIOKEHUE). pabore
IIpouzBoacTeo Jlexuws, Tpamumonusie | — C10OBECHBIE METOIBI CrnoBecHbIe Hoytbyk, IIpakTuxkym.
a30THOM CaMOCTOSITeITbHAS TEXHOJIOTHH (ycTHOE M3T0XKEHHE). MeToTbI (YCTHOE TIPOCKTOP, Pabota co cxemamu.
KHCIJIOTBHI. paborta B rpymmnax, — MeTtozp! mpobIeMHOT0 U3JI0KEHHE), nabopatopHoe Pemienue pacyeTHbIX
nmaboparopHas pabora o0OyueHus (YaCTHIHO- Mpe3eHTanus, o0opynoBaHue 3amad.
MIOMCKOBBIH, METOANYECKUE JlabopaTopHbIe OTIBITHI.
HCCIIEI0OBATEIIbCKUM, yKa3aHus K CamocrosTenbpHas
[MO3HABATEIILHOEC J1a00PaTOPHOM pabota
MPOOJIEMHOE U3IIOKEHHE). pabore
IIpouzBoacTBo Jlexuws, Tpamuunonueie | — CIoBECHbBIE METOABI CroBecHbIe Hoytbyk, IIpakTuxkym.
KaJbIIMHUPOBAH CaMOoCTOsITeIbHAS TEXHOJIOTHH (YycTHOE M3JI0KEHHE). MeTobI (YCTHOE POEKTOP, Pabora co cxemamu.
HOW COJIBI, pabota B rpynmax, — Metoab!l mpoOIeMHOTO W3TIOKEHUE), nabopatopHoe Pemenwne pacueTHBIX
€JIKOTO HaTpa, nmaboparopHas pabora o0OyueHus (YaCTHYHO- Mpe3eHTaIus, o0opynoBaHue 3amad.
XJ10pa, COISIHOU IIOMCKOBBIH, METOIUYECKUE JlaGopaTopHbI€ ONBITHI.
KHCJIOTEHI. HCCIIeI0BATEIbCKH, yKa3aHus K CamocTrosiTenbHas
[MO3HABATEILHOE nmabopaTopHOM pabota
MPOOJIEMHOE H3JIOKEHUE). pabore
IIpousBoacTBO Jlexius, Tpamummonusie | — CTIOBECHBIE METOIBI CiioBecHEBIE Hoyt0yk, IIpakTukym.
MUHEPaTbHBIX caMOCTOSITeNTbHAs TEXHOJIOTHH (ycTHOE U3I0XKEHHE). MeTOTbI (YCTHO® MIPOEKTOP, Pabora co cxemamu.
yIoOpeHuii. pabota B rpynmnax, — Mertoap!l mpoOIeMHOTO W3II0KEHUE), naboparopHoe Pemenwne pacueTHBIX
nabopaTtopHas paboTa o0yueHus (coobInaroriee MIpE3CHTAIINA, obopymoBaHue 3a/1a4.
W3JI0KEHHUE C DIIEMEHTaMH METOAMYECKHE JlaGopaTopHbI€ OBITHI.
POOJIEMHOCTH, yKa3aHus K CamocTosTenbHas
JTUATIOTHIECKOE U3JIOKECHHE). J1a00pPaTOPHOIA pabora

pabote




2.3 ®OPMbI ATTECTALHUU/KOHTPOJIA

@opMBbI  ATTECTAUMHU/KOHTPOJS — pa3padaTblBalOTCI ©  OOOCHOBBIBAIOTCS IS
oTpezieNieHus] pe3yJIbTaTUBHOCTH YCBOEHUS MIPOTPAaMMBbI, OTPAXKAIOT 1EJIM U 3a]a4d IPOTrPaMMBl,
NEPEUUCIISIIOTCS COTJIaCHO yueOHo-Temarndyeckomy ruiany (TectupoBanue, Oecena)

Haub6onee noaxoasias ¢opMa OLIEHKH — SBISETCS TECTUPOBAHUE.

B Tedenue Bcero mepuoja oOydeHHSs IMeIaror BEACT WHIMBUAYAIbHOE HAONIOJACHHE 32
TBOPYECKUM PAa3BUTUEM KaXkJI0TO 00y4aeMoro.

MexaHu3M OLIEHKH pe3yJIbTaTOB OCBOCHUS TPOTPAMMBI.

KoHTposb 3HaHUH, yMEHHI ¥ HABBIKOB yUaIMXCs POBOAUTCS 3 paza B yUeOHBIN TO/I.

Bxopsmuii KoHTpousb: ¢ 15 1o 25 centsaodps.

[Ipomexxyrounas arrectamus ¢ 20 mo 26 nexadps.

Urorosas arrectauus ¢ 12 o 19 mas.

Kontpons 3YH yuamuxcs nmpoBoauTcst B ciaeayromux (GopMax: KOHTPOJIbHOE 3aHSTHE,
WUTOTOBOE 3aHSTHE.

MeToasl KOHTpOIISA: OIpOC, HaOmoaeHue, OoOCYXKIeHHe, aHallu3, CaMOKOHTPOIIb,
B3aMMOKOHTPOJIb, OIICHUBAHKE, WHANBUIYIbHBII KOHTPOIIL, COOCCEIOBAaHUE, TECTUPOBAHUE

JlnarHocTupoBaHHe C TMOMOIIBI0 TECTOBBIX 33JaHUN TO3BOJSIET MOJIYYUTh Hambosee
MOJIHYIO KapTUHY YCBOCHUSI IPOTPaMMHOTO MaTepuayia. TecToBbIe 3aaHus, TJIe PEACTABICHbI
pa3inyHble BApUAHTHI OTBETOB, JyUIlle CIIOCOOCTBYIOT BO3MOXHOCTH peOeHKa MPUMEHUTh CBOU
YMEHUS M 3HAaHUS, TaK KaK COACPXKAT BJIEMEHT WIPbl W BBI3BIBAIOT MEHBIIE CTPECCOBBIX

CUTYaLUM.
TecTtupoBaHue NTPOBOAUTCA B YCIOBUSX 3aHATUA. Bce oOywaromuecs BBIMOJTHSIOT
3a7aHusi OogHOBpeMeHHO. Popma BBINOJIHEHWS — uWHAUBUAyalbHas. [lepen mnpoBeneHueM

TECTUPOBAHUS TPOBOAMWTCS WHCTPYKTaX IO BBITIOJHEHUIO 3aJaHuil. MaKcHMalbHOE BpeMs
BBITIOJIHEHHUS 3aJaHUM — 45 MUHYT.

OmnpeneneHbl KpUTEpUH W pa3paboTaHbl MOKA3aTEeNH, KOTOPHIE IMO3BOJSIOT MO BCEM
napameTpam OIICHUTh YPOBEHb YCBOCHUS 00pa30BaTEeIbHON MPOTPAMMBI.

Omnpenenenue pe3yabTaTUBHOCTA OOYYaIONIUXCSI MPOXOAUT 4Yepe3 AHUArHOCTUPOBAHUE,
YCTHBIN M TUCBMEHHBIN OIPOC, 3aNOJHEHUE CXEM U TpaUKOB, BBITOJIHEHUE TBOPUYECKUX PadOT
U TPOEKTOB, y4acTHE B OJMMIIMAAAX MO XUMHH, OHOJOTHH, KpaeBeleHuro. Omnpeaensercs
KOJIMYECTBO  BBIMYCKHUKOB, BBIOpaBIIMX MNpOoQeccCHOHaNIbHOE Y4eOHOE 3aBEJIeHUE 10
M3YYEHHOMY WJIH CMEXKHOMY C HUM MPOQHUITIO.

@®opMaMu TOJABeIEHUST HTOIOB pEaJH3alMK JIOTIOJHUTENLHOW 00pa3oBaTeIbHOM
MPOTPaMMBI SIBIISFOTCSI:

- 3a4€T, KOTOPBII CIAIOT BCE 00yJaroIuecs;

- ydacTue B yueOHO-UCCIIeIOBATeIbCKUX KOH(PEepeHIUAX (10 BEIOOPY);

- ydYacThe B KYJBTYPHO-JIOCYTOBBIX ITI03HABATEIBHBIX KOHKYypcax, (ecTHBAIIX (10
BBIOODY).

2.4 OUEHOYHBIE MATEPHAJIbBI

IIpumepnule 3a0anus 015 npoedeHUsi KOHMPOIbHLIX MEPONPUATNULL

1. Ompenenute BO3MOXKHBIE XHMHUYECKHE PEAKIUH U CIEAYIOUIMX Tap BEHIECTB:
A)cynbdar amromuHus U Xjgopun Oapusi; B) asorHas kuciora u xnopua Oapus; C) xiopun
xenesa (1) u ruapokcu HaTpusl.

2. Ilo CcOKpalmleHHOMY HWOHHOMY YpPaBHEHHUIO COCTaBbTE IIOJHOE COKpPAIICHHOE
ypaBHEHHE:

Fe +30H = Fe(OH)3¢

3. /[laTe ompeneneHue KUCIOT, OCHOBAaHWM, cojiel ¢ Touku 3peHust TOJl, moka3are 1o
OJTHOMY MIPUMEPY AUCCOLUAINH STHX BEILECTB.

3amanue: Yramai BEMIECTBO.



Urpa npoBoautcs Mexny rpynmnamu ydammxcs. OnHa rpynmna 3araiblBacT BEIIECTBO,
Jpyras 3ajaBasi BOIIPOCHI, IIBITAETCs €ro yrajgars. Bonpockl HyHO 3aJaBaTh TaK, 4TOOBI HA HUX
MOYKHO OTBETHUTb JIHOO J]a WM HET.

[Tpumep: (ruapoKCUa HATPHUSA).

1. DTo TBepOE BEIMIECTBO MPU OOBIYHBIX yCI0BUsAX? Omeem: J1a, 3TO BEIIECTBO TBEPIIOE.

2. BemectBo xopoio pactBopuMo B Bojae? Omeem: Jla, BEIIECTBO XOPOIIO paCTBOPUMO
B BOJIE.

3. BemecTBO 00nagaeT KUCIOTHBIMU cBoMcTBaMu? Omeem: Hert, BemiecTBo He 00amaeT
KHACJIOTHBIMHA CBOMCTBaMHU.

4. BemectBo B3auMoAeCTBYeT ¢ ocHoBaHusiMu? Omeem: Her, BemecTBo He
B3aUMO/ICHCTBYET C OCHOBaHUSIMH.

5. DTO BelecTBO M3MEHSET OKpacKy JakMmyca B cuHUU 1Ber? Omeem: Jla, BEIECTBO
MU3MEHSET OKPACKY JIAKMyCa B CHHHI IIBET.

6. DTO BEIIECTBO YYacCTBYET OJIHUM M3 PEareHTOB B peakIuu HeuTpanmuzanuu’? Omeem:
Jla, BemecTBO y4acTBYeT OJHUM M3 PEareHTOB B PEaKIMH HEUTpalnu3aluu.

7. DTO BElIECTBO pacTBOPUMOE B BoJie ocHOBaHue? Omegem: Jla, BEIeCTBO pacTBOPHUMOE
B BOJIE€ OCHOBaHUE.

8. AHaIM3 XMMHUYECKOTO COCTaBa HEKOTOPHIX MHIIEBBIX J0OABOK
9. B mpoAyKTax MUTAHUS.

10. K OCHOBHBIM OKCHAaM OTHOCHTCS:
1. oxcun 6poma(VIID);

2. 2) OKCHUJ HATpHS;

3. 3) okcua cepri(IV);

4. 4) okcuj aFOMUHUS

11. Cymma k03(QPUIIMEHTOB B ypaBHEHUU PEAKIIMH MEXAY OKCHIIOM aTlOMUHUS U
CEpHOM KMCJIOTOW paBHa:

1) 6;

2) 8;

3) 10;

4) 12.

12. DnexkTpuueckuil TOK IPOBOAUT:
1) BOIHBII pacTBOP IIIOKO3BL;

2) BOAHBII pacTBOP XJIOpHIA HATPHS;
3) pacmuiaB ceps;

4) pacmiaB OKCH/Ia KPEMHHUSL.

13. Bepubl nu cruenyomme CyXISHHS O TpaBWiax Oe3omacHOW paboThl B XUMHUYECKOI
naGoparopun?

A. TBepayto 111e109b HEJb3s OpaTh pyKaMHu.

Bb. UtoObl ompenenuTh ra3 Mo 3amaxy, HeoOXOJWMO HAKJIOHHWTHCS HaJ] COCYJIOM H TIIyOOKO
BJIOXHYTb.

1) BepHo TONBKO A;

2) BEpHO TOJBKO b;



3) BepHBI 00a CYXICHHUS;
4) oba cyKeHUs] HEBEPHBI.

14. MaccoBast 1011 KHCIIOpO/ia B KapOOHATe KaJbIIHs paBHa:
15 %j;
27 %;
48 %:
54 %.

15. BelOepure ypaBHCHHS peakiMid, B KOTOPbIX DJIEMEHT a30T  SBISACTCS
BOCCTAHOBHUTCIIEM.

1) N, + O, = 2NO; 2) 2NO + O, = 2NOy;

3) N, + 3H, = 2NH;; 4) N, + 3Mg = Mg3N2;

5) N, + 6Li = 2Li3N.

(01: 151 SO .

16. YcTaHOBUTE COOTBETCTBHE MCIKAY UCXOAHBIMH BCIICCTBAMU U ITPOAYKTAMH PCAKIIUH.

Hcxonnpie BemecTna [IponykTel peakuuu
A) SO+ H,0 —> . 1) H,S0..
B) SO; + NaOH —> . 2) H,S0s.
B) H,SO4 + Na,O —> . 3) SO;3 + H,.
4) Na;S04 + H,0.
5) Na;SO4 + Ha.

17. Pemuts nenouky C----CH4----C2H6----C2H4----- CIIUPT ------ alpaerug----- KHCJIOTa--
--XJIOPYKCYCHAs KUCJIOTa-----TJINIINH

18. HamwmmuTe ypaBHEHHS pEaKIHid, C TOMOIIbI0 KOTOPBIX MOXHO OCYIIECTBUTH
CJEeYIOIINE MTPEBPAICHUS:

Al----AICl3—> X —> Al,03; —> NaAlO..

VYpaBHenue 1 paccTaBUTh K03()PHUIIMEHTH METOIOM IIEKTPOHHOTO OanaHca

VYpasuenue 2 Hanucats [INY u CUY

19. Haiitn 00beM ra3a, KOTOPBIi BBLACTHIICS P CxUraHuu 10 TOHH yTis

20. DHIoTepMUYECKas peaklus B3aMMOICHCTBHS a30Ta U KUCIOpoJa. B Kakyto CTOpOHY
CMECTUTBHCSI PABHOBECHE, €CITU CUCTEMY HArpeTh.

2.5 METOJANYECKOE OBECIIEYEHUE

CoBpemeHnHble  00pa3oBaTellbHbIE TEXHOJIOTHH, TMPUMEHSEMbIe TMIPH peaTu3aluu
NpOrpaMMBI:

TexHosorus pa3BuBaKIIEro o0yueHHus - 5T0 Takoe oOydeHue, Ipu KOTOPOM TIIaBHON
OCJIbIO SBJISIETCA HE HDI/IO6DeTeHI/Ie 3HaHHI>'I, YMeHI/Iﬁ W HABBIKOB, a CO3JaHHEC VCJ'IOBI/Iﬁ pIn bk
pPa3BUTHUS TICHXOJIOTUYECKUX OCOOCHHOCTEH: CITIOCOOHOCTEH, HMHTEPECOB, TUIHOCTHBIX KAYeCTB U
OTHOIIIEHUU MCXKAY JIOAbMU, IIPHU KOTOPOM YYHUTBIBAKOTCA W HCIIOJB3YHOTCA 3aKOHOMCPHOCTHU
pa3BUTHS, YPOBEHb U OCOOCHHOCTH HHIUBUyyMa.

Pa3BUBAIOIIMM OOYYCHHEM TTOHUMAETCSI HOBBIHN, aKTHBHO-/IEITEIIbHBIN CITIOCO0 00yUYeHUs,
UAYIIAA Ha CMEHY 00BSICHUTENHHO-UILTIOCTPATUBHOMY CIIOCO0Y.

TexHoJsiorusi mMpo6;1eMHOr0 00y4YeHHUsl - OpraHu3aIus 00pa3oBaTEIBLHOTO IpoIlecca,
KOTOpas mnpeamnojiaract Co3JaHuc 1ol pykoBOACTBOM II€aarora HpOGHeMHBIX MMPOTHBOPCUYNBBIX
CUTYallui U aKTUBHYIO CAMOCTOSTEIbHYIO JESTEIbHOCTh O0YYarOMIMUXCS IO UX Pa3pelIeHuIO.




Hrposbie mnemarornyeckue TEXHOJOTMHM -— 3TO TEXHOJIOTMHM, B OCHOBY KOTOPBIX
II0JIO’KEHA IIEaroru4ecKas Urpa Kak BUJ, JEATEIBHOCTH B YCIIOBUSAX CHTyallMi, HAIPAaBICHHBIX
Ha BOCCO3J]aHUE U YCBOCHHUE OOILLIECTBEHHOTO OIIBITA.

NudopmManuoHHO-KOMMYHHKATHBHbIE TEXHOJIOTHH — 3TO IIPOLECCHI MOATOTOBKU U
nepenayn  MHQOpManuM 00y4aeMOMY, CpPEACTBOM OCYIIECTBICHHS KOTOPBIX SIBISETCS
KOMIIBIOTED.

TexHo10rMsA KONJIEKTUBHOIO B3aHMO00YYCHHS

ITapHyio padoTy MOKHO HCIIOJIL30BATH B TPeX BUAAX:

— CTaTW4ecKas Iapa, KoTopas OObeAMHSAET IO JKEJIAHUIO JABYX YYEHHUKOB, MECHSIOIIUXCS
POJISIMH («yUUTEIb» — «YYEHHK»); TaK MOTYT 3aHMMAThCs JIBa CJIA0bIX yY€HHKaA, [BA CUJIbHBIX,
CHJIBHBIN M c1a0bIii IPY YCIIOBUHU B3aUMHOT'O PACIIONIOKEHUS;

— JUHAMHUYECKas I1apa: Y€TBEPO YYaIlUXCsl TOTOBAT OJHO 3aJaHKE, HO UMEIOLEE YEThIPE
YaCTH; TOCJIE MOJATOTOBKH CBOCH YacTH 3alaHMsl U CAMOKOHTPOJISI YUEHHK OOCYXJIaeT 3aJaHue
TPUXKABI (C KaXIbIM HAapTHEPOM), NPUYEM KaXKIbli pa3 €My HEOOXOJIMMO MEHATh JIOTHKY
U3JIOKEHUS, aKLEHTHI, TEMI U T.I., T.€. BKIKOYATh MEXAaHMU3M aJanTali K WHIUBUAYAIbHBIM
0COOEHHOCTSIM TOBapUINaA;

— BapHMALlMOHHAS I1apa, B KOTOPOM KaXIbld WIECH TPYyNIbl IOJy4aeT CBOE 3aJaHUeE,
BBINOJIHSACT €r0, aHAIN3UPYET BMECTE€ C YYMUTEJIEM, MPOBOAUT B3aUMOOOYYEHHME IO CXeMe C
OCTaJIbHBIMU TPEMsI TOBAPUILAMHU, B PE3YJIbTATE Ka)/blil yCBaUBAET YEThIpE MOPLUU y4EOHOTO
COJZIEpKaHUs.

MeToa mNpoOEeKTOB — TieJaroruyeckas TEXHOJOTHS, WHTETpHpyomas B cebe
HCCJIeIOBATENbCKUE, TOUCKOBBIE, TPOOIEMHBIE METObI, TBOPUECKHE 10 CBOCH CYTH.
3nopoBbecOeperaomasi  o0pa3oBarejbHAsi TEXHOJIOTHMSl - CHCTEMa, CO3JAroIias

MaKCHUMaJIbHO BO3MOKHBIE YCIIOBHSI JJISi COXPAaHEHMs, YKPEIJIeHUS M Pa3BUTUS JyXOBHOTIO,
AMOLIMOHAIBHOT0, UHTEIUIEKTYaIbHOT0, TIMYHOCTHOIO U (PU3NYECKOTO 3/J0POBbS BCEX CYOBEKTOB
oOpa3oBaHus (yyaluxcs, IearoroB u ap.). B sty cucremy Bxoaur:

1. Hcnonb3oBaHuE JaHHBIX MOHUTOPUHIA COCTOSIHHSI 3[J0OPOBbS JI€TE€H, MPOBOAMMOIO
MEAMIMHCKUMH pa0OTHUKaMM, W COOCTBEHHBIX HAOJIOJIEHUI B IIpOLEcCe peanu3aluu
00pa3oBaTeNbHON TEXHOJIOTHH, €€ KOPPEKIHS B COOTBETCTBUU C UMEIOIIUMUCS TaHHBIMH.

2. Yder O0COOCHHOCTEHW BO3PAaCTHOTO pa3BHTHUS W pPa3paboTka 00pa3oBaTEIHHOMN
CTpaTeTuH, COOTBETCTBYIOLIEH OCOOEHHOCTSM MaMATH, MBIIUIEHUS, PabOTOCIIOCOOHOCTH,
AKTHUBHOCTH M T.[. I€T€W JaHHON BO3PACTHOU IPYIIIHI.

3. Cozpanve OIaronpusTHOIO  SMOLMOHAJIBHO-TICUXOJOIMYECKOro  KJIMMara B
MPOLIECCE pean3alii TEXHOJIOTHH.
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Kanenpapubiii yueOHblii rpaguk Ha yuyeOHbIN 1o

[Tpunoxenue 1

Ne Mara dopma Kou- Tema 3ansaATHA MecTo npoBeaeHus ®DopMa KOHTPOJIA
n/m | MpoBedeHUsl | MPOBeAEHNUs BO
4acoB

1 CeHTs10pb rpyIIoBast 2 IIpaBuna oxpaHsl TpyAa U TEXHUKA ya1. I3epxunckoro, 1.9a Bxopsmias arrecranus
0€30MacHOCTH. AHATUTHYECKUE PEAKIIHH. AT ;‘gg?ﬂm"”’ (TectupoBaHue).
CrniocoOnI TpoBeicHUS. 3aKOH JICHCTBHS Macc [IpakTuxkym (3amaun).

B AHAJIMTUYECKON XUMUU. Pemenne DJIEMEHTBI KOHTPOJISL.
pacueTHbIX 3a7a4. [IpakTHKyM.

2 rpynmnoBast 2 Teopust 31eKTPOAUTUUECKOHN TUCCOLMALIUN ya1. izepxunckoro, 1.9a CamocrosTenbHas padoTa 1o
(TOMO). Muccommarus coJieid, KMCIIOT, AT ‘I?%g“m’l”’ TEME.
niesoyeid, BoJibl. CTETIeHb AMCCOIMAIIH.

3 rpynmnoBas 2 Knaccudukanus snekrponutos. PO ya. Jlzepxunckoro, 1.9a CamocTosTenbHas padboTa.
(peaxuu HIOHHOTO OOMEHA). AT ;‘gg?ﬂﬁ"‘”’ BapuanT 4
CamocrosrenbHas paborta. Hanpasienue
TEYEHUS PEAKLIAMN.

4 rpynmnoBas 2 KoHncTranTa u cTenels JUCCOHAINU CIIa0bIX yn. JIsepxunckoro, 1.9a JlaGopaTopHbIE OTIBITHI.
ANEKTPOIUTOB. JIJabopaToOpHBIE OIBITHI. AT ;‘ég?ﬂm"”’ [Tpaswna O/T u T/b.

ObpartieHue ¢ BEIIECTBAMH.
(DneMeHThl KOHTPOJIS).

5 rpynmnoBas 2 CuIIbHBIE AJIEKTPOJIUTHI U UX aKTUBHOCTb. yi1. [zepxunckoro, 1.9a PUO, upnymue 1o koHua.
XUM. peakiiy B BOJHBIX PaCTBOPax. AT ‘gg?ﬂm"»’ (Monexynsipabie oHHBIE
HanpagieHnue TedeHnss XUMUYECKUX PeaKIUii. ypaBHeHwUs1, koppekiust 3YH)
[IpakTukym.

6 IpyNIoBast 2 Kontponsnas padora (PHO) — ya1. J3epkuHcKoro, 1.9a KonTtponbHas pabora
MOJIEKYJISIPHBIE, TIOJHBIE U COKpAIleHHbIE AT ‘gg?ﬂm"»’ (MHOTOBapUaTHBHAS).
ypaBHEHUs U OOpaTHBIE. Bapuanr 6.

7 rpymIoBast 2 Pemienue 3a1a4 (CTepeOXMMUYECKHE CXEMBI). ya. Izepxnnckoro, 1.9a | [IpakTukym. CamMocTosTEeIbHAS
YyBCTBUTEIBHOCT PEAKIIMN U UX LT ‘I‘gg?“m"”’ pabora. Pemenue 3amau.
cnetu(UIHOCTh. 3a7a4u (PacTBOPHI).

8 rpynmnoBast 2 Pemenue pacueTHbIX 3a7a4 (CMeIIMBaHNE ya1. JI3epauHCKoro, 1.9a [IpakTukym.
pacTBOpoOB, pa3daBieHuUE, LT ‘;3%?“‘“’1”’ D1eMeHTBl KOHTPOJISL.

KOHIOCHTPHUPOBAHUEC, OMMPEACTICHUEC MACCHI
PACTBOPUTCIIA U paCTBOPCHHOT'O BEIICCTBA.




9 OxkTs0pb rpynmoBas Pemenne pacueTHbix 3a1a4 (MOHWKEHUE U ya1. JI3epaKuHCKOro, 1.9a [TpakTHKyM.(KOHTpPOJIb)
yBEJIUYCHUE KOHIIEHTPAIIUU PACTBOPOB, LAT «Xubuts, (3amaun).
CMEIIMBAaHHE PACTBOPOB). KIOT

10 rpynIoBas Amnmnaparypa u TEXHUKA aHATUTUYECKUX ya1. J3epaKuHCKoro, 1.9a Koncnexr.
pabort. [Tocyna: MUNETKH, peaKTUBHBIC LAT «Xubums,
CKJISSHKH, XMM. CTaKaHbl, MEPHBIC KOJIOBI. KIOT

11 rpynmoBas [locyna: Turnu, hapdopoBbie YaIIKu, ya1. JI3epKuHCKOrO, 1.9a [IpakTuky™m (MCIONIB30BaHKE
MEH3YpKH, IPOMBIBAJIKU, BOSHBIC OaHH OAT «Xubumry, na0. 060pyoBaHMsI, KOHTPOJIb)
neHTpudyra. KIoT

12 rpynIoBas TexHuKa aHaTUTUYECKUX OIIePaALIAN: ya1. J3epkuHcKoro, 1.9a [IpakTukyMm.
HarpeBaHue, OCaXKICHUE, ICKaHTaLINs, LT «Xubuubn»,
¢buIbpTpOBaHUE. Kot

13 rpyHIoBast TexHrKa aHATUTHYECKUX OTIEPALUIL: ya1. JI3epKkuHCKOro, 1.9a [TpakTHKyM™.
MIPOMBIBaHUE, PACTBOPEHUE OCAJIKOB, LT «Xu6un,
OTKPBITHE HOHOB, MOPSIIOK JCHCTBH. KIOT

14 TpyIIOBast KucnaoTHo — mienoyHoit MeTos ya1. J3epakuHcKoro, 1.9a JlaGopaTOopHbIE OTBITHI.
knaccudukanuu katuoHoB. [lepBas, Bropas, DAT «Xubumzo, [IpaBuna O/T u T/b.
TPEThs AaHAJTUTUYECKUE TPYIIIBI KATHOHOB, KIoT OOparieHne ¢ BemecTBaMu.
IPYIIIOBBIC PEAKTHBBL

15 IpyNIoBast 4,5,6 — aHaTMTUYECKHE TPYIIIIHL. ya1. JI3epkuncKoro, 1.9a Koncnexr.
OxpammBaHue TUIAMEHH KaTHOHAMHU LAT «Xubunen,
Pa3IMYHBIX TPYIII. KIOT

16 rpynmnoBast Knaccudukanus anuonos. Ileppas ya1. JI3epauHCKoro, 1.9a [IpaBuna O/T u T/b.
aHaJIMTUYECKasl TPYyIIa aHUOHOB. LAT «Xubunen, OOparieHue ¢ BeleCTBAMU.
JlaGopaTopHbIe ONBITHI. KIOT

17 Hos6pb IpyNIoBast Bropas 1 TpeTbs aHaIUTUYECKNE TPYTIIIBI ya1. J3epkuHcKoro, 1.9a [Ipasuna O/T u T/b.
aHrOHOB. KauecTBeHHbIC peakIny Ha OAT «Xuburs, OoOpaitiieHre ¢ BEIECTBAMH.
aHMOHBI. JJabopaTOpHBIE OTBITHI. KIOT DJeMEeHTBI KOHTPOJISI.

18 TpyIITOBast XoJ aHaHM3a pacTBOpa MM TBEPAOTO ya1. I3epxuuckoro, 1.9a Koncrmexkr.
BEIECTBA HEU3BECTHOI'O COCTABA. LT «Xubunb»,
Xumundeckuit skcnepument (CuCly, CaCQOy). KIOT

19 IpyHIoBast HccnenoBarenbekas SKCIIEpUMEHTANIBHAS ya1. JI3epkuncKoro, 1.9a [IpaBuna O/T u T/b.
pa6ora. Onpeneneane H*, OH", SO, Z CL, LT «Xubunub», Oo0pairiieHre ¢ BEIECTBAMHU.
PO, ¥ u ap. ITpakTukym. KIOT (KOHTpOJIB)

20 rpymnmoBas UccnenoBatenbckas pabora (onpeneneHue ya1. I3epxuuckoro, 1.9a

KaTUOHOB Pa3JIMYHbIX aHAJIUTHYCCKUX rpynn).

AT «XubuHbD»,
KIOT




21 rpynmnoBast AHanu3 aHHOHOB, CMECH aHHOHOB U ya1. JI3epaKuHCKOro, 1.9a [TpakTuKyMm.
katuoHoB. [IpakTukym. Penenne pacueTHbIX OAT «Xu6umy,
3ajad. KIOT

22 rpyHIoBast HccnenoBaTenbCKue SKCIIepUMEHTAIbHBIE ya1. isepxnnckoro, 1.9a [TpakTHKyM™.
3a/1a4d HA aHAJIWU3 aHMOHOB U KATHUOHOB. LT «Xubnubn»,

[IpakTukym. KIOT

23 rpyIIoBast KavecTBeHHBIC peaKIIuy Ha KATHOHBI U ya1. JI3epKuHCKOrO, 1.9a [TpakTuKyM™.
AQHMOHBI. XUMUYECKUN IKCTIEPHUMEHT. OAT «Xubumry,

Penrenue pacueTHbIX 3aja4. KIOT

24 rpynIoBas AHanu3 KaTUOHOB U aHMOHOB. BblnosHEHNE ya1. J3epkuHcKoro, 1.9a [IpakTukyMm.
aHaJIM3a CMECH KaTHOHOB U aHWOHOB. DAT «Xubumzo,

KIOT

25 Jexabpb IpyInIoBas KonTponbHas padorta. DkcriepuMeHTaIbHbIE ya1. J3epakuHcKoro, 1.9a TectupoBanue.
3ama4n. TecTUpOBaHHUE 110 TEME LT «Xubuubn»,
«Ka4eCTBCHHBIN aHAJIN3 HEOPTaHMUECKUX KIoT
BEIIIECTBY.

26 rpyIIoBast TexHOJIOrHYEeCKHEe CXEMBI: MTOJITOTOBKA ya1. isepxunckoro, 1.9a Pabota co cxemamu mp-Ba
CBIPBS, XUMHUYCCKHUE MPEBpaIleHus (mpumep LT «Xuburs, Pa3IMYHBIX IPOJTYKTOB.
pou3BoicTBO HySOy). KioT

27 rpynmnoBas Boigenenue 1eneBbix TpoayKTOB: ya1. [I3epxkunCKoro, 1.9a Koncnekr (Jiexius).
pekTHduKanus, abcopOius, agcoponus, OAT «Xuburs,

KPHCTaJUTH3AITHSL. KIOT

28 rpynIoBas CxeMbI ¢ OTKPBITOH MBI, IUPKYIAINOHHbBIE | Y. [I3epikunckoro, 1.9a Pabora co cxemamu.
CXEMBI, aBTOMATHYECKHUE LAT «Xuburbo,

YHEPrOTEXHOJOTUICCKUE CXEMBI. KIoT

29 TpyIIoBast CBolicTBa U IPUMEHEHUE CEPHON KUCIIOTHI. yi. Isepxunckoro, 1.9a | [IpakThkyM. Pemenue 3aqau.
Ceipbe [u1st Ip-Ba CEpHOU KUCIOTHI. Pemenne DAT «XmOumzo, (KOHTpOJIB).
3a7a4 (BBIXO/ MPOJYKTa, IPUMECH, KIoT
CTEXMOMETPUYECKUE CXEMBI).

30 IpyHIoBast Ilepepabotka SO7 B cepHYIO KUCIIOTY, ya1. JI3epkuncKoro, 1.9a IIpomexyTouHas aTTecTalus
KOHTaKTHBIH crioco6. Cxema mpou3BoCTBa DAT «Xubumz, (30 mun).
HUTPO3HBIN CIIOCOO MOTyYESHUS CEPHOM KIoT
KHCJIOTBI.

31 TpyIITOBast Marepuainsl B CEpHOKHCIOTHOM ya1. I3epxuuckoro, 1.9a Jlexmwust. 3amMch KOHCTIEKTA.

MIPOU3BOJICTBE. XpaHEHUE U
TPAaHCIIOPTUPOBKA CEPHOM KUCIIOTHI.
[lepcnekTrBbI pa3BUTHS TPOU3BOJICTBA.

AT «Xubuns,
KIOT




32 rpynmoBas Oxpana okpyxarouieit cpenpl. Pemenne ya1. JI3epaKuHCKOro, 1.9a [TpakTuxym (3amaun)
pacueTHbIX 3aja4 (BBIXOJ MIPOAYKTA). AT ‘I‘é{ggﬂm’”” KonTtpois.

33 SuBapp rpynmnoBas CoequHeHus a30Ta U UX 3HAYEHUE I y. JI3epxxunCKOro, 1.92 Jlexnus. 3annuch KOHCIIEKTA.
xo3siicTBa cTpaHbl. CBOOOIHBIN U CBS3aHHBIM LAT %%?“HH»’
a30T.

34 rpyIIoBast Crnioco0sb1 pukcanuu atMoc(hepHOTo a30Ta. ya1. isepxunckoro, 1.9a Jlexnust. 3amuch KOHCTIEKTA.
[IpupoaHbIC HCTOYHHKH CBSI3aHHOTO a30Ta. AT ‘I‘ég?m"”’

Mertozb! PpuKcanuu a3oTa.

35 rpynmoBas [Tonyuyenue azora u3 Bo3nyxa. [lonyuenue ya1. JI3epakuHcKoro, 1.9a Jlexmus (KOHCTIEKT).
BOJIOpO/1a M3 BOJIBI (31eKTposu3). KoHBepcus AT %g?“m’l”’ Baut-onpoc.
okcuza yraepona (I1) u merana.

36 TpyIIOBast Pacuérnble 3a1aun (BBIXO/ MPOIYKTa HA ya1. Izepxuuckoro, 1.9a [Ipaktukym (3amaun).
MpUMepe IPOU3BOJICTBA CEPHON KUCIOTHI U LAT }?}(g?m»’ KonTponbHas padora.
aMMHaKa, CTEXHOMETPHUIECKHE CXEMBI).

37 rpynmnoBas Cunre3 ammuaka. OnTUMalIbHbIE YCIOBHUS, ya. Jlzepxkunckoro, 1.9a Jlexmus (KOHCTIEKT).
MIPOMBIIJICHHOE IPOU3BOACTBO. XpaHEHHE AT ‘gg?ﬂﬁ“»’ VYnpaxHaeHnus (cMemeHne
NH3, copra, TpanCcIOpTHPOBKA. paBHOBECHSI, BIUSTHUE

pa3u4YHBIX (PaKTOPOB).
KonTpouib.

38 TpyIIoBast [Tpon3BoicTBO a30THO# KUCIOTHL. CBOMCTBA ya1. JIsepakuHcKoro, 1.9a CamocTosiTenpHas padboTa.
KHCIIOTHI, MOTY4YeHUE CI1a00il KUCIOTHI. LAT ‘I?%?HH”’ (HNO3 u OBP)
Pemenue pacueTHbIx 3a1a4.

39 IpyNIoBast IlepepaboTka HUTpO3HBIX ra3oB B HNO3S. ya1. J3epkuHcKoro, 1.9a [IpakTukym (3agaun).

eIIeHNE PACYCTHBIX 3a/1a4 ’ JIEMEHTBI KOHTPOJISL.
P AT <I<<)I(3$HHLI» )
(CTEXMOMETPHYECKHE CXEMBI).
TpyIIoBast OJTydeHHE KOHIIEHTPUPOBAHHOMN a30THON . ) AL aBHUIIa u T/b.

40 VI [Momyu ya1. JI3epauHCKoro, 1.9a IT O/TuT/b

kucioTel. KoHIIeHTprupoBaHue pa30aBiIeHHON ’ allleHNe ¢ KUCIIOTaMH U
K 6 AT ;?%?IHH» 06
HNO3. XpaHnenue u TpaHCTIOPTHPOBKA niesoyamMu (KOHTpoib). TecT.
a30THOM KHCIIOTBHI.

41 deBpaib TpyIITOBast KonTtponsHas paborta o remMam: ya1. JI3epakuHCKOro, 1.9a KonrtpomnsHas pabora.
[Ipon3BoACTBO CEPHOI U a30THON KUCIIOT, LT ‘g}%gﬂmﬂ», (TecT, 3aauu, LIETIOYKU
aMMHaKa. TIpeBpaIieHusi, BAPHAHT 0).

42 rpynIoBas [Ipon3BOACTBO KaJIbLIMHUPOBAHHOM COJIBI. ya1. I3epxuuckoro, 1.9a Jlexuus (KOHCTIEKT). AHAIU3
3HavyeHue Cobl Ul X0351CTBA CTPaHBbI. It ‘I‘ég?m"”’ KOHTPOJILHON paboTHI.

AMMUa4HbIN c10co0 MOTyueHus
KaJIbIUHUPOBAHHOM COMBI.




43 rpynmoBas [Tonyuenue 6uxapOonara HaTpus. OCHOBHbBIE ya1. JI3epaKuHCKOro, 1.9a CamocTosTenbHas paboTa.
HaIpaBJICHHUs COI0BOTO MMPOU3BOICTBA. LAT «Xubuts, (pelieHUE pacyYCTHBIX 3a/1a4).
Pemenue 3amau (BeIxo npoaykTa, %o KIoT oros.
KOHIICHTPALIUS).

44 rpyIIoBast [Tpou3BoaCTBO €AKOTO HaTpa. XMMHUYECKHUE ya1. JI3epaKuHCKOrO, 1.9a CocraBicHUE U PEIICHHE
CHOCOOBI. DIIEKTPOXUMUIECKUH CITOCO0. DAT «Xubuts, pacUeTHBIX 3a7a49 U IETOYKU
Pemenue pacuetnbix 3anay. [{enouku KIoT MPEBPAILICHUH.
MIpEeBpaICHHSL.

45 rpynmoBas CBoiicTBa M IPUMEHEHHUE €IKOTO HATpa ya1. JI3epKuHCKOrO, 1.9a [Tpasuna O/T u T/b.
(;1abopaTopHbBIE OMBITHI). 3a/1a4H. IAT «Xubuts, Oo0paiiieHre CO MICTOYAMH.

KIoT JlabopaTtopHnast pabora.

46 rpynmnoBast [Ipoun3BocTBO Xj10pa. DIEKTPOXUMUUECKHUM ya. [Izepxunckoro, 1.9a | TecTupoBaHHUE (aKTyalTH3amus
Croco0 MOy4eHHUs XJI0pa. DICKTPOIHU3 DAT «Xubumzo, OTIOPHBIX 3HAHUNA).
pacTBopa XJIOpHJIAa HATPHSI. KIOT

47 rpynmnoBas CaoiicTBa 1 npuMeHeHue xJopa. Llenouku ya. Jlzepxunckoro, 1.9a | CamocTosTelbHas padoTa. (25
npeBpaieHus. Pemenne pacueTHpIX 3a1a4 LT «Xu6un, MuH). Llermouku npeBpameHui.
(KOMOMHUPOBAHHBIC U HECTAHJAPTHHIC). KIoT (3amaya, BapuaHT 2)

48 IpynIoBas [Toyuenue constHOM KucnoThl. [lonydenne ya1. J3epakuHcKoro, 1.9a Jlexuus (KOHCIIEKT).
xJ10poBoiopoaa. Cxema mporu3BOICTRA. AT ‘ggg‘m””’

49 Mapt rpynmnoBast CaoiicTBa ¥ IPUMEHEHHUE COJISTHON KUCIOTHI. ya1. JI3epuHCKoro, 1.9a CamocTosTenbHas padboTa.
Pemenue 3anay. llenouku npeBpaiieHui. DAT «Xubums, (Llemouku mpeBparieHuid,

KIOT 3a/1a4un)

50 IpyNIoBast Pemenne pacueTHbIX 3a1a4 ya1. J3epkuHcKoro, 1.9a Koppexkuus 3VH.
MIPOU3BOICTBEHHOTO M SKOJIOTHIECKOTO DAT «XmOumzo, Koncynprammm.
coJiep KaHusl. KIOT

o1 rpynmnoBast KonTponbhas pabota. 3agauun yi. Izepxkunckoro, 1.9a | KoHTponbHast paboTta (BapuaHT
MIPOU3BOJICTBEHHOTO U AKOJIOTUYECKOTO LT «XuGumbn, 4, BOIIPOCOB 5, OJTHA IIETIOYKA).
conepxaHnus (BapuaHT 4, BOIIPOCOB 5, 0/1HA KIoT
ET0YKa MPEBPAICHNUS )

52 rpynIoBas OAO «Amartuty - (harMas 1Mo Mpou3BOACTBY | Y. [Isepxkunckoro, 1.9a Jlexuus.

CBIPbS JUIs OJy4YeHus: ynoopenuii. Jloobrua LAT «Xubunen,
pyasl u nepepabotka. Pynnuku AHO®-II, KIoT
AHO®-I1I. Tpauncnopr.

53 IpyNIoBast IlepcniekTuBel pazButus npeanpusitus «AO ya1. IsepkuncKoro, 1.9a Jlexuus.

Amnatur» Kak rpagoobpasyroriee LT ‘I‘S%?“HH”’

NpCAPUATUC (BCTpC‘{a C pa6OTHI/IKaMI/I




TIPEANPUSITHS ).

54 rpyIIoBast Knaccudukanus ynoOpeHuii: MUHepanbHbIe, ya1. J3epkuHcKoro, 1.9a Jlexuust. (KOHCIIEKT)
OpraHHYEeCKHEe, OPraHOMHUHEPaIbHbIC, LAT «Xubums,

OaKkTepHaIbHbBIE, IPSIMbIE U KOCBEHHBIE. KIOT

55 rpynmoBas Knaccudukanus ynodpeHuii: a) mo cocraBy: ya1. JI3epKHHCKOrO, 1.9a Jlekuusi. (KOHCIIEKT)
a30THbIE, pochopHbIe, KATTUIHBIE, DAT «Xubun,
MarHueBble, MUKpOYy1I00peHus. 0) 1o KIoT
KOJINYECTBY MUTATEIHHBIX BEIIECTB: MPOCTHIC
WM OJTHOCTOPOHHUE, KOMIUICKCHBIC
MHOTOCTOPOHHHE.

56 rpynmnoBas [IpousBoncTBO PochopHbIX yroOpeHuit ya. Jlzepxunckoro, 1.9a CocraBneHue cxem mnp-Ba.
ChIpbe; MP-BO (hocHOPHOI KHCIOTHI: LT «Xu6un,

AKCTPAKIMOHHBIH, JICKTPOTEPMHUCCKUIA. KIOT

S7 Arnpenb IpynIoBas [Ipon3BoaCTBO IPOCTOrO U ABOMHOTO ya1. J3epakuHcKoro, 1.9a Okckypeust Ha AHO® IlI.
cynepdocdara, nperunurara. AmaTuTOBbIH LT «Xuburs,
KOHIICHTpAT. KIOT

58 rpynmnoBas [Tpou3BOICTBO a30THBIX YIOOPEHMIA: ya. Jlzepxunckoro, 1.9a Koncmexr.
aMMHUAYHOM CEUTPBI, KapOoamuaa LT «Xu6un,
(MOYeBHUHBI), Cynb(aTa aMMOHUS, HUTpaTa KIoT
HaTpusl (YMIIMHCKAs CEIUTPA).

59 TpyIIOBast Pemenune pacueTHbIX 3a71a4 ya1. J3epakuHcKoro, 1.9a [IpakTukym.
MIPOU3BOICTBEHHOI'O M 9KOJIOTHYECKOTO It ‘gg?“m"”’ (CamocrosiTenbHas paboTa,
cosiepxkaHusl (CTEXHOMETPUUECKUE CXEMBI). 3a/1a4un)

60 IpyNIoBast ITpon3BOACTBO KATMIHBIX YAOOPEHHIA. ya1. JI3epkuHCKoro, 1.9a [Tpaktukym. (3agaun, OI'9)
[Tpon3BOACTBO KOMIUIEKCHBIX YIOOPEHHIA. DAT «XrOumzo,

Pemenne pacueTHBIX 3a1a4 (BBIXO TPOAYKTA, KIoT
MIPUMECH).

61 TpyIIoBast [Tpou3BOACTBO CIIOKHBIX  CMELIAHHBIX ya1. JI3epkuHcKoro, 1.9a CocraBieHue cxeMm Ip-Ba.
ynoopernii. MUKpoymoOpeHust 1 DAT «Xwubmmz,
SATOXUMHKATHI. Perienune 3aiad. KIOT

62 rpynIoBas Pemrenne 3amad npou3BOACTBEHHOTO U ya1. Izepxunckoro, 1.9a | Koppexuns 3YH. Matepuanst
9KOJIOTHYECKOTO COJIEPIKAHUSI. AT ‘g}%gﬂmﬂ», OI'D. Koncynpramum.

63 TpyIITOBast Pemenue 3a1a4 mpon3BOICTBEHHOTO U yi. Izepxunckoro, 1.9a | Koppekus 3YH. Marepuans
IKOJIOTHYECKOTO COJIEPIKAHUSI. AT ‘I‘ég?m"”’ OI'D. Koncynprammmu.

64 IpyHIoBast Pemenue pacueTHbIX 3a7a4 (MaTepualibl ya. Isepxunckoro, 1.9a | CamocTosiTenbHas padota. (18




OI'D). Llenouka nmpeBpamnieHuii. ['eHeTHYSCKAs UAT «Xubuubi», MuH.). [{ermouku
CBSI3b OCHOBHBIX KJIACCOB HEOPTaHUYECKUX KIOT MPEBpAILCHHI, TeHETHYECKast
BEIIIECTB. CBSI3b OCHOBHBIX KJIACCOB
HEOPTraHMYECKUX BEIIECTB.
65 Mait rpynmoBas 2 Pemenue pacueTHbIX 3a7a4 (MaTepuaibl yi. Izepxunckoro, 1.9a | CamocTosiTesnbHas padota. (20
OI'D). Llenouka mpeBpamieHuii. ['eHeTnyeckas AT ‘gg?ﬂ““”’ MuH.). ['eHeTHYecKas CBs3b.
CBSI3b OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIECTB.
66 TpyIIoBast 2 3aKOHOMEPHOCTH NIPOTEKAHUST XUMUYECKUX ya1. JI3epKuHCKOrO, 1.9a Koncynpranun. KoHcrekT.
peakiuii (CKOpoCTh, CMEIIEHNE PABHOBECHS, AT ‘If}(gg“m’””
PUO, unaymume 10 KOHIA, TEPMOXUMHUYECKUE
ypaBHEHHS.
67 rpynmnoBas 2 [lepuoanueckas cucTeMa XUMHUYECKUX ya. Jlzepxunckoro, 1.9a Koppekuusa 3YH.
anemenToB JIU Menneneesa. Madpopmanus AT ‘gg?ﬂﬁ"‘”’ Koncynpramuu OI'D.
I1C u ee ucnonn3oBanue. Tabmuna
PacTBOPUMOCTH METAJIOB U €€ POb. Psij
HaNPSHKCHUH METAJJIOB U €r0 3HAUCHHE.
68 rpynmnoBast 2 Pemenue 3ana4 u ynpaxxHeHHi 110 ya1. izepxuuckoro, 1.9a Koppekuust 3YH.
npoiinenHoMy kypey, OBP. LT ‘ggg‘m””’ Koncynbranum.
69 TpyIIOBast 2 Koncynbramus (moaroToBka K HTOTOBOM ya1. Izepxuuckoro, 1.9a Koppexmus 3YH.
aTTecTalluu, 3a7a4uu, [eTOYKH, MPAKTUYECKUE AT ‘I?%?HH”’ Koncynpramumu.
OTIBITHI, XMM. DKCTIEPHMEHTHI).
70 rpynmnoBas 2 Hrorosas arrecraius (TeCT, 3a7a4u, EMOYKH | Y. [3epxunckoro, 1.9a Hrorosas arrecramus
MpeBpaleHui, 1ad. 00opyT0BaHuE, MPaBHIIIA AT ;‘ég?ﬂm"”’ (MHOBapMaHTHOCTBD)
T/b u O/T).
71 rpynmnoBast 2 XuMus — yyqiecHasl Hayka. (3aHUMaTeNbHbIe ya1. izepxuuckoro, 1.9a AHanu3 aTTecTalluOHHbBIX
OTIBITHI, AHAJIU3 ATTECTAIMOHHBIX PadOT). LAT «Xubunen, paboT. 3aHUMaTeNbHbIE
KIOT
onbIThl. [IpaBuna O/T u T/b
NP TPOBEICHUH XUMHUYECKHX
HKCTIEPUMEHTOB.
72 IpyNIoBas 2 KoHcynpTanum no xypcy (IIoAroToBka K ya1. JI3epkuncKoro, 1.9a Koncynpramuu OI'D.
0orD) IAT «Xubussy,
KIOT
Bcero yacos no nporpamme | 144
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