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INOSACHUTEJBHAS 3ANIUCKA.
MPEJIMETHOI'O KYPCA «YJIUBUTEJbHBIA MUP OKUCJIUTEJIbBHO-BOCCTAHOBUTEJIBHBIX PEAKIHIN»

Pabouast mporpaMmma IpeAMeTHOTO ®A€KTUBHOIO Kypca «YAUBUTEABHBINI MUP OKUCAUTEABHO — BOCCTAaHOBUTEABHBIX PeaKIUIi»
COCTaBAe€Ha Ha OCHOBe aBTOpcKoil mporpammel T.B.baGaeBoii, xoTopas pasmellleHa B COOpPHUKe IIpeAMETHO — OPUEHTUPOBAHHBIX
DAEKTUBHBIX KypcoB I10 Xxumun Aas yqamuxcs 10 — 11 kaacco. COOpHUK BBHIITyIIeH 134aTeAbCTBOM «YUuTeAb», IT. Boarorpaa, 2007 roa.

B nacrosee BpeMs 1ieablit psij pa3AeAoB IIKOALHON IIPOrpaMMBbI XMMIM pacCMaTpUBaeTCsl B paMKaX OCHOBHOI IIIKOABI IIOBEPXHOCTHO.
Tax, B Kypce xuMuu, u3sydaeMoM B IIIKOAe, IPeAyCMOTPEHO ANIIb KpaTKoe 3HaKOMCTBO C OAHOM M3 BaKHEMIINX TeM - OCOOeHHOCTSIMU
OKIICAUTeAbHO-BOCCTAaHOBUTEABHBIX OOBEKTOB I IIpoIleccoB. IlosToMy yuariuecs He HOHMMAIOT, KaK MOXKHO IPUMEHUTDH II0Ay4eHHLIe B
Kypce XMMII 3HaHUsSI B 001aCTU OKMCANTEABHO-BOCCTAHOBUTEABHBIX PEeaKIINIA.

Me>xay TeM 3HaHMS ydalllMXCs IIO0 DTOMY pasdeAy XUMNU HeOOXOAMMBI AAs YCIEIIHOM CAauy BCTYHUTEAbHBIX DK3aMeHOB B
Begymiue By3bl. KpoMme TOro, okmcamreabHO-BOoccTaHOBUTeAbHble peaknun (OBP) upessbruaitHo pacrapocrpaHeHbl. C HUMM CBSI3aHBI
npmupoaHble IMpoOneCcchl oOMeHa BemecTB, OposKeHHUs, KPyTOBOPOTa BEIIESCTB B npupodae. DTN peaxkonmn MO>XKHO Ha6AIOﬂ,aTb IIpm CropaHmnm TOI1A1vnBa, B
Ipolieccax kopposuu MeTaAAOB, IIPU snektponuse M BbIIlAaBKe MeTaAA0B. C MX IOMOIIBIO ITOAYYalOT I1eA04l, KUCAOTH M MHOIUE ApyTue
LleHHble XMuJdecKue Bemtectsa. OKMCANUTeAbHO-BOCCTAaHOBIUTEAbHBIE peaKlNi AeXKaT B OCHOBe IIpeoOpa3oBaHMs XMMIIECKO! SHepTUN B
raJlbBaHIYECKHX M TOILIMBHBIX onementax. /A5 TOTO YTOOBI 3aMfHTepecoBaTh yJallyXcs AaHHOM TeMOi, IPUOAU3UTD ee K JKI3HHU, a TaK’Ke CBsA3aTh
M3ydaeMblil MaTepual C OMOAOIMYeCKUMN U (PU3MIECKUMI 3HaHUAMM, HeOOXOAUMO IIOKa3blBaTh, TAe 9TO yMecTHO, 3HaueHue OBP B
KMBOM mpupode. Hampumep, aBa BaskHeMIINMX IIPUCYIIUX >KMBOMY BeIleCTBY IIpollecca, KOTOpble IIpOTeKaloT B Omocdepe u
oDecriednBalOT ee CTradmMAbHOe AVTHAMWYECKOe COCTOSIHUE - ¢omocunmes u Ovixauue, - npeACTaBASIOT coboIn B3aIMOAO0ITIOAHAIOIIVIEe
OKMCANTeABHO-BOCCTAHOBUTE/AbHBIE IIPOLIECCHI.

B mkoApHOM Kypce XMMUM IIOHATHE «OKUCAUTEABHO-BOCCTAHOBUTE/AbHbIE peaklnu» (GpOpMHUPYeTCsl Ha HEeCKOABKUX YPOBHIX.
Ileppoe 3HAKOMCTBO C HOHATHEM «OKMCAEHMe» Hpoucxoaut B 8 Kaacce, B TeMe «Kucaopoa. Oxcuapl. I'openme», a ¢ monsaTtuem
«BOCCTaHOBAeHMe» - B Teme «Bogopoa. Kucaorer. Coam». B »TOoM ke Kaacce mocae umsydeHus TeM «llepmoamueckmit 3akoH» 1
«XuMmyeckas CBs3b» GPOPMUPOBaHNE TTOHATUA OKMCANTEABHO-BOCCTAHOBUTEABHBIX peaKIINil OCYIIeCTBAseTCs Ha 40CTaTOYHO BBICOKOM
yPOBHE C IIOMOIIBIO DAEKTPOHHOI Teopum. B 9 kaacce 9To HOHATHMe 3aKpellaseTcss B TeuyeHUe Bcero Kypca, a B 10-m ¢popmupyiorcs
IpeAcTaBAeHIs 00 OKMCANUTEABHO-BOCCTaHOBUTEABHBIX IIPOIieccax ¢ yyacTeM opraHmdeckux semtects. B 11 kaacce 060011a1oTes 3HaHMS
y4arxcs 1o 4aHHOM TeMe.

Ognako OBP mayuyaiorT B 00s3aTeAbHOM Kypce XMMUM HeAO0CTaTOYHO ITOAHO: MaJlO0 BHUMAaHMSA yAeAseTcs BAUSHUIO CpeAbl Ha
XapakTep MPOTeKaHN: DTHUX peaKlnii, OKUCANTEeAbHO-BOCCTAaHOBUTEABHBIM CBOVICTBAM COEAVIHEHMII Cepbl, MapraHila, XpoMa, IIepoKcuAa



Bogopoga. Tema «OKmcanTeabHO-BOCCTaHOBUTEABHBIE PeaKlNI» TPaAUIIMOHHO BaykHa, HO 3a4acTylO ee M3ydeHle BhI3bIBaeT y yJalyXcsl
onpeaeaeHHble TpyaHocTu. VI, KOHEYHO, OCODEHHO HeAO0CTaTOYHO JaeTcs MaTepuaa AAs y4dalluXcs, IPOsBASIONIVX ITOBBIIIEHHBIN
MHTepeC K M3y4eHUIO AaHHOM HayK! U IIpealloJaralomiyx CBs3aTh CBOIO OyAyllyio Ipodeccuio ¢ XUMMel, 01oaormuen, MeAUIMHOI,
CTPOUTEABCTBOM, C€ABCKUIM XO3SMCTBOM.

B cBsasu ¢ 9TMM pasdpaboTaH gaHHBIN DAEKTUBHBIN (IIO BRIOOPY ydyalImMXcs) KypC XMMUM, IpeAHa3Ha4eHHbIN Aas ydamuxcs 11
KAAaCCOB, M3YYMBIINX CUCTEMaTUYECKNII KypC OpraHMYecKO XMMUN ¥ BAAACIOIINX A4OCTaTOYHBIMM 3HAHMAMU O CTPOEHUMU M CBOVICTBAX
OPraHMYeCKIX BeIeCTB.

DTOT KypC HalpabBJeH Ha AMKBMAAIIMIO YKa3aHHBIX BBIIIe ITPOOeAOB B IIOATOTOBKE BBIITYCKHMKOB, BBIPAOOTKY y IIKOALHMKOB HaBbIKa
cocraaenus OBP u roncka oTBeTOB Ha CA0KHBIE BOIIPOCH 00111eli, HeOpPTaHMYeCKOI I OPraHMIecKO XMMUMN.

IIporpamMma paccumrana Ha 34 9aca. 14ac B Heaealo.

Cpok aevicTBusi IporpaMmel — 1roga (2016-2017 yu. roga.)

eaun kypca:

1) sakpenmuts, cuCTeMaTU3UpPOBaTh U YIAYOUTH 3HAHMS YYaIMXCSI O CYLIHOCTU OKMCANTEABHO-BOCCTAHOBUTEABHBIX IIPOILIECCOB, VX
poAu B IIpUpOJie ¥ MPaKTMYECKOM 3HaYeHMM; O Ba’KHeMIINMX OKMCAUTEeASX M BOCCTAHOBUTEAAX, O BAMAHUM CpeAbl Ha Xapakrep
nporekanusa OBP;

2) s3Hatb Kaaccudukanmio OBP, koandecTseHHbIe XapaKTePUCTUKY 4aHHBIX IIPOIIeCCOB, CTPYKTYPY IaAbBaHIMYEeCKOIO 51eMeHTa;

3) HayuuTb cocTaBAsATh ypaBHeHMs1 OBP ¢ mcrioab3oBaHneM MeToga 91€KTPOHHO-MIOHHOIO OaJaHca (MeTo/ IOAypeakiinil), pa3BUTh
HaBBIKM JCIIOAB30BaHUS MeTOJa DAEKTPOHHOTO OajdaHCa AAsl pelleHMs] Ppa3sAMYHBIX TUIIOB 3ajad IIOBBIIIEHHOTO YPOBHI
CAO>HOCTH, B KOTOPBIX AeT peub 00 OBP;

4) C034aTb yCAOBV A (bOpMI/IpOBaHI/I}I " pasBuUTILL Y 06yqarommxc;1 VHTeAAEKTyaAbHBIX U1 ITPaKTNYECKNX YMeHI/Iﬁ, TBOPYECKNX
CHOCO6HOCT€I7I, YMEHMsI CaMOCTOATEABHO HpI/IO6peTaTI) U IIpUMEHSITDb 3HaHVL.

,Zl,/lﬂ YCHeLHHOﬁI peaamsanum AaHHOTO DAE€KTMBHOIO Kypca HeO6XOAI/IMO, YTOOBI y4daimuecs BAaAeAn Ba’KHEMIIVMM BBIUMCAUTEALHBIMU
HaBbIKaMl, aATOpUTMaMMU peImeHn:T TUIIOBBIX paCI€THBIX, paCI€THO-DKCIIEPVIMEHTAABHBIX 11 DKCIIEPUMEHTAAbHbIX XMMIYECKUX 3adaY.

®opMBbI U METOABI 00y4eHHS

DAEKTUBHBIN Kypc «MMp OKMCAUTEABHO-BOCCTAHOBUTEABHBIX peaKIMii» - BTO IleAeBol (PYHKIIMOHAABHBIN y3eA 3HaHUI, B
KOTOPOM TeOpeTUYecKUil U MpaKTMYecK!il MaTepual pPa3ANYHBIX TeM II0 HeOpTaHMYecKOll I OpTaHM4YecKOM XUMUM OObeAVHEH B



eAVHYIO 11eA0CTHYIO cucTteMy. Kakaoe 3aHsATIIe 4aHHOM CUCTEMBI MMeeT 11eAeBOIl I11aH AelCTBUIL, OaHK MHPOpMaLY, MeToAudecKoe
PYKOBOACTBO I10 AOCTVIKEHNIO AVAAKTUYECKIX 1IeAeIA.

JaHHBIT KypC MOXHO paccMaTpuBaTh KakK IIporpaMMy OOy4YeHUs, MHAUBUAYAAM3VPOBAHHYIO IIO COAep>KaHMIO, MeTOoJaM
0Oy4eHIs1, YPOBHIO CAaMOCTOSITEAbHOCTIL.

Cogep:xanne yyeOHOro MaTepuasda IIOA00pPaHO B COOTBETCTBUMM C TeMOM U AMAAKTUYecKoll Ieapio. Ha Kakxgom 3aHATUMI
BBIAEASAIOTCSI BasKHeIIIMe Hay4dHble ITOHATUs, TeOpeTnuecKye MOA0XKeH!s, 3aKkoHoMepHOocTu. O0peM y4eOHOro marepmada mogo0paH
OITMMAaABHO, yJalllyiecsl He IIeperpy>kKeHbl.

Ha mepsoMm 3aHsATUM IIpeAyCMOTpeH aKTyaAu3UPYIOIMNIA KOHTPOAb, BXOAHOE€ TeCTHMPOBaHMe, AMATHOCTUPYIOINI aHaAWU3 WU
IpeJBapuTeAbHas OlleHKa CIIOCOOHOCTell yuaIuxcsa. TecToBble 3adaHns IIpeAloAaraloT akTyaAn3aluio TeX OIIOPHBIX 3HaHUI, KOTOpbIe
HeOOXOAVIMBI A5 YCBOEHUSI COAep>KaHNsl AaHHOTO 3aHS TV

Oanoit n3 popm 0OydeHMs sABAAETCSA AKLMs, IOCTPOEHHas C y4eTOM BO3PacTHBIX OCODeHHOCTel ydammxcs. I'aaBHas 3asada

AeKUMI: BBI3BaTh MHTepec K Marepuaaly, BO3OyAUTb TBOPUECKYIO MBICAb, a He CBeCTM BCe K COOOIIeHMIO IOTOBBIX Hay4UHBIX MCTUH,
KOTOpble CAeAyeT IIOHATh M 3allOMHNUTh. /aHHBI DAEKTUBHBIM KypC IIpedycMaTpyBaeT TakXKe AeKIMOHHO-CEeMMHAPCKYIO W
HpakTIecKylo GopMBl pabOTHl IO TeMaM, IlepedliCAeHHBIM B IIporpamMme. He MeHee Ba’kHOI sIBAseTCS U IIPpOBEpPKa YCBOEHUS
TeopeTmdeckux mnouatuii. Ilepexos k caeaymomiemy, O0oaee CAOKHOMY, 9DTally YCBOEHMs 3HaHUI Y4YeHUK OIIpedeAseT C IIOMOIIBIO
yunrteas yxxe nnocae ycsoeHns 70 % (1o oobemy) 3HaHMIA, TTOHATUI, YMEHN, TaK KaK ®TOT DTall IOAHOCTBIO IIOCBIIEeH CaMOCTOSITeAbHO
y4eOHOI AesITeAbHOCTH.
OrgeapHble 3aHATUS BKAIOYAIOT KOHTPOADb YCBOEHNsI I BBIIIOAHEHNs 3adaHuil. B 4aHHOI ITporpaMMe MCIIOAB3YIOTCS cAeAyIoliyie (POPMBI
KOHTPOASL: CAMOKOHTPOJIb, B3aUMHBIH KOHTPOJIb, KOHTPOJIb yunTenss. CaMOKOHTPOAb OCYIIeCTBASeTCS Y4eHMKOM: OH CpaBHIBaeT I10Ay4eHHbIe
pe3yAbTaThl C TaA0HOM (KapTOYKOI-OTBETOM) I CaM OlleHMBaeT ypOBeHb CBOMX 3HaHUI. B3aMHBIN KOHTPOAb BO3MOKEH, KOI4a Y4eHIK
y>Ke IIPOBepMA U UCIpaBUA CBOU OIIMOKH, ITI0CAe DTOTO OH MOXKeT IIpOBepuTh 3ajaHne rnapTHepa. KoHTpoab yunTeass ocyIiecTBAsIeTCs
nocrosiHHO. IIpeaycMoTpeHO mpoBejgeHme BXOAHOTO M BBIXOAHOIO (MTOrOBOrO) KOHTPOAsl. /As OIepaTUBHOTO KOHTPOAS
yCBOeHI:s yueOHOIro MaTepuada IpeaycMaTpUBaeTCsl OIIPOC Y AOCKM M TeKYIINII IIMCbMEHHBINI KOHTPOAD - TaK Ha3blBaeMble «AeTY4KI»,
AV CUTHaAbHBIE IIPOBEpOYHbIe PaOOTHL.

B nposeseHnmu 3aHATHII HIpesycMaTpuBaeTCsl MCIIOAb30BaTh KaK ydeOHBble ITIOCOOMs AAsl IIKOABI, TaK UM AONOAHUTEAbHBIE
UCTOYHMKHU. Bee yuammecs: oOecriedBaiOTCsl CIIPaBOUYHBIMU AQHHBIMY, HEOOXOAMMBIMU AAsl pellleHNs 3ajad M OTBETOB Ha BOIIPOCHI:
pacrieqaTkamMy TabAUL] TEPMOAMHAMIYECKNX BeANYNH, 3HaUeHNII CTaHAAQPTHBIX IOTEHINaA0B OKMCANTeAbHO-BOCCTAHOBUTEABHBIX IIap,
pacTBOPUMOCTY HEOPTaHMYECKMX BEIleCTB, KOHCTaHT KMCAOTHOCTY M ITPOU3BEAEHIII PaCTBOPUMOCTY, B3ATBIMU U3 CIIPaBOYHNKOB.



IIporpamma kypca

BBoanoe 3aHATHE. 3HAKOMCTBO C IIeAsIMI U 3agadaMu Kypca, ero crpykrypoii. Teopusa OBP (mosropenne u o0o01ieHne paHee M3y4eHHOIO
B 00s13aTeAbHOM Kypce xuMnu Matepuasa) (1 9).

Baxueiimme BoccranoButenu u okuciurenn (1 ).
Autroputm coctaBienus ypasaenuit OBP .meTo10M anekrpornoro 6ananca (1).
Knaccugukanus oKuCIUTENbHO-BOCCTAHOBUTENBHBIX peakuuii (1 u).
Hcnonp3oBaHue MeTo/1a 3JEKTPOHHOIO Oananca AAs1 peaKLyIi:

- Me>XXMOAEKYASPHOIO OKMCAeHUI-BOCCTaHOBAEHIS;

- BHYTPUMOAEKYASPHOTO OKMCACHU-BOCCTAHOBACHMS;

- COIIPONOPLIVIOHVPOBAHAS;

- AVICIIPOIIOPLIVIOHMPOBaHMS (24).

OBP ¢ HeCKOIBKUMH OKHCIUTENSIMU I BoccTaHOBUTEAMU (1 1).

OxucanTeapHO-BOCCTaHOBUTEAbHBIE CBOJICTBA COeAVHEHUI BOABL U IlepoKcuga Bodopoda (1 u).
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TANIOTEHOB U X coenuHenuil (1 ).
OKUCINTENFHO-BOCCTAHOBUTENIbHBIE CBOWCTBA CEPHOM KUCIIOTHI U coenHeHm cepsbl (1 1).

OxucnuTenpHble CBOMCTBA COETUHEHNH a30Ta M a30THOM kucaoThl (1 9).
BoccranosurenbHble cBoiicTBa Metawios (1 ).

DNEKTPOXUMHYECKHH PsiJl HANIPSKEHUH MeTamio. XMMIYeCKIe peaKliy B TaAbBaHNYECKNX DAeMeHTax. ' aabBaHJecKyie 1eMeHThI,
npuMeHseMble B >kXus3HH (1 ).

Koppo3us MerawioB Kak OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN Mporiecce (2 ).

[TosnydyeHne MeTamIoB Kak OKHCINTEIBHO-BOCCTAHOBUTENBHBIH npouece (1 9).

DJeKTpoHa pacIIaBOB U PACTBOPOB AIEKTPOIUTOB KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN Mpolecc. YpaxkHenus. [Ipumenenue snexrponusa (2 4).
OnexTponu3. 3a1a4n pa3InYHbIX THIIOB U YPOBHEH ciiokHOCTH. (1 ).

OKUCINTENEHO-BOCCTAHOBUTENIbHBIE CBOMCTBA COEIMHEHUI XpoMa B pa3iMyHbIX cpenax (1 ).

OKUCINTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA COEIMHEHUI MapraHiia B pa3IuuHbIX cpenax (1 ).

Pemienue skcriepuMeHTaIbHBIX 33]a4 ¢ ucnoib3oBanueM OBP Heoprannueckux Beriects (1 4).



3aiaun pa3IUYHbIX TUIIOB U YPOBHEH CIIOKHOCTH Ha npoTekanue OBP ¢ yuacTrem HeopraHnueckux BemecTs (2 4).

OBP c yyacTuem opraHu4ecKux BellecTB (pelleHHe 3a1a4 U BBITIOJIHEHUE YIIPaXKHEHUH ):

- aJIKEHOB,

- JIKUHOB,

- apeHoB,

- CIIUPTOB,

- aubJETUIOB U KETOHOB,

- KapOOHOBBIX KUCIIOT,

- YIJIEBOJOB (4 u).
Hcnonp3oBanue MeToa Nodypeakuil 1 cocraBieHus ypasHenuid OBP ¢ yuactuem oprannueckux Bemects (2 u).
Pemenue skcriepuMeHTaIbHBIX 3a7a4 ¢ ucnonb3oBanueM OBP oprannueckux Bemects (1 ).
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC MTPOILIECCHI B )KUBOMU TIpUpoe (2 u).
Hrorooe 3ansaTue (1 9).



TemMaTHyeCKUN MOYPOUHBbIN IJIAH

NMPEAMETHOI0 KypcCa Mo TEME « ynHBl/ITeJILHblﬁ MHUP OKUCJINTECIBHO — BOCCTAHOBHUTEC/IbHBIX peaKum“d»

(1 yac B Hees110; 35 yueOHbIC HeeJIH.)

Ne |Tema, Bua yueonoro |Ilnmanupyemsie MeTtoabl Xapakrep, ¢popmbl IKCIepUMEHT, DopMbI U BUABI
/N |3aHATHSA pe3yJbTaThl (UTO o0y4eHus MO3HaBaTeJbHOM NMpaKTHYecKas KOHTPOJISA
J0JIZKeH 3HATh M YMeTh AesITeJIbHOCTH YYALIUXCS AesAITeIbHOCTD YYaLIMXCs
Y4Y€HHUK)

1 |[Teopus OBP 3HaTh: Ypok- nuanor PenponykTuBHBIN, JeMoHCTpanus onsiTa: BBonHs1it
(moBTOpEHUE paHee CamocTtosiTenbHast |(ppoHTaIbHAS Oecena, 5 KOHTPOJIb.
MOJTy4YEHHBIX 3HAHUN). OCHOBHLIC MOJIOMCHIA pabora c YIpaKHEHHUS 110 OIIPEAETICHUIO «B3aumozelicTBae MeTaia OTBeTHI Ha

Teopun OBP; nonsTia nocienyoumen CTETIeHeH OKHUCIIEHUS 110 CpEXHEH aKTHBHOCTH BOIIPOCHI.
COKHCTHUTCIBY, MPOBEPKO MOJIOKEHUIO B IEPUOJIUYECKOUN (umHKa, sxKenesa) Cv
«BOCCTaHOBHUTEIDY, pacTBopaMHu cojel MeHee

OKHCJICHHUEC U
BOCCTAaHOBJICHUEC KaK
MpoUCCChl, CBA3aHHBIC C
MEPEXOA0OM IJICKTPOHOB,
«CTCIICHb OKHCJICHUA,
«OKHCIIUTCIBHO-
BOCCTAaHOBUTCIIBHBIC
pCakuum». Vmerts:

ONpEACATh CTEIEHb
oxucnenus (CO) B
CIIOXHBIX
HEOPraHUYECKUX U
OpPraHMYECKUX

cucteme (11C) J1. U.
MeunneneeBa

AKTHBHBIX METAJUIOBY» WU
JIp. OTIBITA U3 Kypca
3aHMMAaTeIbHON XUMUH




B€OICCTBAX IIO
MOJICKYJISIPDHBIM U

CTPYKTYpPHBIM
thopmynam

Baxwneimue 3HaTh: Jlexuums ¢ PenponykTuBHbIN; JleMOHCTpanys OnbITOB:

OKUCJIUTENIN U AJIEMEHTaMH (dpoHTankHas Oecena

BOCCTAHOBHTEIIIA BayKHEMIINE 6ecesl 1. BoccTanoBUTENNBHBIE

BOCCTaHOBUTEININ U
OKHCJINTENH; UX POIb B
OBP B pa3nuuHbIx
YCJIOBHSIX; IIOHATHUSA O
HU3IIEH,
IIPOMEKYTOUHOU U
BBICHIEH CTENEHAX
OKHCJICHUS.

YMeTn:

coctapmATh mkaiay CO,
OTIpeNIeNIATh 110 Hel
POJIb COCZIMHEHMS B
OBP; opuenTupoBaThCs
10 TIOJIOKEHHUIO
snemenTa B I1C,
OTIpPEJIEIIsisl €TO POJIb;

COCTaBIISITh YPAaBHEHUS
OBP, paccraBusits

k03 puIMeHTHI
METO/IOM BJIEKTPOHHOTO
Oananca

Ypoxk npoBepkH
3HAaHUU, YMEHUH,
HAaBBIKOB U
IMPUMCHCHUA UX Ha
MIPAKTHKE

CBOMCTBA aKTUBHLIX
METAIIJIOB - HATPHSL, JIUTHS,
KaJIBIUs], MAaTHAA - B PEaK-

LUSIX B3aUMOJIEUCTBHS C
BOJIOM, KUCJIOTaMHU,
KHCIIOPOJOM BO3IyXa.

2. OKUCIIUTEIbHBIE
CBOWCTBA KHCJIOpOJIa
(ropeHue MPOCTHIX BEIIECTB
B atMoc(epe Bo3ayxa u
YHCTOrO KUCIIOPO/Ia)




CocraBnenne OBP  |3Hats: TpeHunr. IIpuMeHeHue 3HaHUl B aHANO- CamocrosTenpHa
METOJOM IToaranHOE TUYHOM CHTyalli! U BBIIOI- sl CHTHAJIbHAsI
3IEKTPOHHOT O anropuT™ COCTABICHNA | 4,5\ ipoBanme HEHHE YIpaXHEeHUH 10 pabora c
Oananca ypaerenuii OBP YMEHUM AJITOPUTMY C IOCIIEAYIOIIECH MIPOBEPKON Y

METOJOM JIEKTPOHHOTO HpOBEpKOii HOCKH H II0
OanaHca. YMeETb: KapTOUKaM
paboTaTh 10 aHAJIOIUH, | YPOK MPOBEPKH
C UCIIOJIb30BAHUEM 3HAHUW, YMEHUH,
KapTOYeK-3alaHnH, HaBBIKOB U IIPHMeE-
KapTOYEeK-OTBETOB HEHUS UX Ha
MIpaKTHKE B
HECTaHIaPTHBIX
YCIIOBUSIX
Knaccudukarms 3HaTh: Jlexuus c HacTU4HO NOUCKOBBIN; MapHasi, |leMoHCTpauus ONbITOB: CamocrosTenbHa
OKHUCIIUTENBHO- 3JIeMEHTaMH WHAUBHTyaJIbHAS s pabora
BOCCTAHOBHTENLHEIX | TEPMAHOIOTHIO GeceL. Pasnosxxenne nepmanranata | ..o JTyroneit
peakImii. pa3nuuHbIX THITOB OBP. KaJIns. NPOBEpKOii
VYMeTn: B3anMmoaeiicTBie IMHKA C
Ypok u3ydeHus u COJISTHOM KHUCIJIOTOM.
ONPEAENATE NPUSHAKH, | onpraporo
TIONOKCHHDBIE B OCHOBY | yepoepig snammii
kinaccudukaiu OBP, u
pa3nnyaTh peakuu
MEXMOJIEKYIISIPHBIE,
BHYTPUMOJIEKYJISIPHBIE,
JUCMYTaLIH.
Hcnonn3oBanne 3HaTh: Cemunap- YacTUuHO NOMCKOBBIN; MapHas, CaMocTrosTebHa
METOJ1a IIEKTPOHHOT O MPAKTUKYM. WHAMBHIyaJIbHAs, TPYIIIOBas s pabora ¢
6amanca mist OBP Knaccuurauuio OBP Tpenunr MTOCJIE Y IOTIICH

10 peareHTaMm u




PAa3HBIX TUIIOB

MPOAYKTaM peaKLnid:
MEXMOJIEKYIISIPHEIE,
BHYTPHUMOJIEKYJISIPHBIE,
JUCTIPOTIOPLIMOHUPOBAH
us,
COIPONOPLHOHUPOBAHU
s

VYMeTn:

OTIpENIEIATh
BOCCTAHOBUTEIIb U
okuciurens B OBP
Pa3TUYIHBIX TUIIOB.

IIPOBEPKOU

Ypok npoBepku
3HaHUM.
JlaboparopHbie
OIIBITHI.

JlaGopaTopHble ONBITHI:

[Toyyenune Booposa u
BOCCTAaHOBJICHHE M OKCHJIa
meau(+2).

BzaumopelicTBre METaNI0B
pa3IM4YHON aKTUBHOCTH C
pacTBOpPaMH KUCIOT

OBP ¢ HECKOIBKUMU
OKHUCIIUTEISIMUA U
BOCCTAHOBUTESIMU.

3HaTh:

QITOPUTM COCTaBJICHUS
ypaBHeHue OBP ¢
HECKOJIBKUMH
OKHCITUTENS MU U
BOCCTaHOBHUTEJISIMH.
YMers:

TpeHunr

Ypok nzydeHus u
MEPBUYHOTO
YCBOCHUS 3HAHUU,
IIPOBEPKU 3HAHUH,
YMEHUH,

YacTUYHO TOMCKOBBIN; MapHas,
WHJIUBUTyalIbHAS

Pemienue pacueTHbIX 3aaa4
10 YPaBHEHHUIO
OKHUCJIUTEIIFHO-
BOCCTAHOBUTEIIBHBIX
peakuil pa3TuYHbIX TUIIOB
Y YPOBHEH CI0KHOCTHU

CamocrosTenbHa
s pabora ¢
nocneayroen
MIPOBEPKOM




OnpeesITh
BOCCTaHOBUTENb U
okuciurens B OBP
Pa3IUYHBIX TUIIOB,
OTIpEETISITE CYMMapHOe
KOJIMYECTBO AJIEKTPOHOB

MMPUMCHCHUA UX Ha
IIPAKTHUKE B HECTAH-
JapTHBIX YCJIOBUAX

OKuCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC
CBOICTBA BOJIBI U
MIEPOKCHIA BOAOPOAa

3HATB:

OKHUCIIATEIBHO-
BOCCTaHOBHUTEIHHBIE
BO3MOKHOCTH BOJIOPO/Ia
Y KUCJIOPO/Ia B
M3y4aeMBbIX BEIIECTBaX;
Hampasieaue OBP
yuactuem H20 u

H20:2.
VYMerTn:

OTIPEIETATh
BOCCTAaHOBUTEIN U
okucnutenu B OBP
Pa3IUYIHBIX TUIIOB,
OTIPEETISATH CYMMapHOe
KOJIMYECTBO AJIEKTPOHOB

VYPpOK-IPaKTUKYM C
DJIEMEHTaMHN
Oecenpl

Ypok usydeHus u
IIEPBUYHOTO
YCBOEGHUS 3HAHUU

PenponykTuBHbIN,
(dpoHTabHAs Oecena

JleMoHCTpanus oneiTa:

«PaznoxxeHue pacTBopa
H202 npu HarpeBanuu u
JIEVCTBUHU KaTalIu3aToOpOB

(MnO,, dpepmeHTa KaTama3bl

- KpOBB, ChIPO€ MSCO)»

OKHUCIUTEIHLHO-
BOCCTAHOBHUTEJILHBIE

CBOMCTBA rajIOT€HOB U

UX COCTMHECHUH.

3HaTh:

MOJIy4Y€HHUE U CBOMCTBA
CI, Brz,lz, HCI,
XJIOPUAOB C TOUYKHU
3penust OBP; kpaTkue

YpOK-TIpaKTHKYM C
3J€MEHTAMU
Oecenpl

YHacTU4HO NOUCKOBBIN; MapHas,
WHIUBUYyallbHAS, TPYIIIOBas

I[eMOHCTpa]_[I/ISI OIIBITOB:

1. Kak oOeciBeTHTE
panyry?»

2.Brrrecuenue iiona




CBEJICHUS O KHCIIO-
pOICOIEpIKAIITIX
COCIMHEHMSIX XJopa (0T
+1 no +7); HanpaBieHuE
OBP yuacTtuem 3Tx
BEILECTB.

VYMeTn:

ONPENETATH POIb
TraJIOTC€HOB KakK
BOCCTAaHOBHUTEJICH U KaK
okuciureneit B OBP
pa?:JII/I‘lHI)IX THUIIOB

YPok u3ydeHus u
HEPBUYHOTO
YCBOEHUS U
MIPOBEPKU 3HAHUI B
HECTaHAAPTHBIX
YCIIOBUSIX

XJIOPOM.

3. N'openue B xmmope
CYpPBMBI.

4. Kataautnueckoe
B3anUMOJCHCTBHE oA C
AKTUBHBIMH METAJNIAMH.

5. Paznoxenue xjaopara
KaJIHsL.

6. N3yueHue cBOMCTB
XJIOPHOM BOJIBI

10

OXuCINTEIIHHO-
BOCCTAaHOBUTEILHEIE
MIpeBpaIIeHUs
COEIIMHEHU CepBHI.

3HATB:

OKHCITUTEBHO-
BOCCTaHOBUTEJIbHBIC
BO3MOXKHOCTHU CEPHI,
CEpOBOIOPOJIA, CEPHOM
KHCJIOTBI;, HAaIlpaBJICHUE
OBP ¢ yuactuem 3Tux
BEIIIECTR.

VYMeTn:

MPOTHO3UPOBATH U
ONIPEAENATH POJIb CEPBI
1 €€ COCIUHCHHUI KaK
BOCCTAaHOBHUTEJICH U KaK
okuciureneit B OBP
Pa3IMYHBIX THUIIOB

YPpOK- NpakTUKyM
C 3JIeMEHTaMH
Oecenbl

Ypok nzydeHus u
MEPBUYHOTO
YCBOCHHMS 3HAHUHU U
MIPOBEPKH 3HAHUM

B HECTAHJIAPTHBIX
YCIIOBUSIX.

HacTU4HO NOUCKOBBIM; MapHas,
HHIUBHUAYyAIbHAS, TPYIIIOBasd

JlaGopaTopHblii

onbIT: «OKUCIUTENBHBIE
CBOiicTBa pa3daBIeHHON
CEpHOM KUCIIOTBI».

JleMOoHCTpalus ONbITOB:

1. T'opeHue cepsl B
KUCIIOpOJIE.

2. OKucATeNbHbIE CBOMCTBA
KOHLIEHTPUPOBAHHOM
CEpPHOU KUCIIOTHI
(B3ammMoeiicTBIE C
METaJUIAMU Pa3InIHON
aKTHBHOCTH).

[IpoGemuast:
nemoHcTparus. 1
CCJIeIOBaTEIbCKA
s paboTa.
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OKHCIUTEIBHO-
BOCCTaHOBHUTEILHBIC
MIpEeBpAILICHHUS
COETMHCHMH a30Ta.

3HaTh:

OKHCJIUTEJIbHO-
BOCCTAHOBHUTEILHEIC
BO3MO’KHOCTH a30Ta,
aMMHMaKa a30THOM

KHCIIOTBI, HUTPATOB;

YPOK-IIPAKTUKYM C
3JIEMEHTaMH
Gecenbl.

YPok u3ydeHus u

YacTUYHO TOMCKOBBIN; MapHas,
WHIUBUYyaJIbHAS, TPYIIIOBAs

I[eMOHCTpaIII/Iﬂ OIIBITOB:

1.I'openue ammuaka B
KHCIIOpO/IE.

2.OKHUCIUTENLHBIE CBOMCTBA
KOHIICHTPUPOBAHHON U

[Ipobaemuas
JIeMOHCTpANus

CamocrosTenbHa
sl CHTHAITbHAS
pabota ¢
MIPOBEPKOH y

narpasserne OBP ¢ MEPBUYHOTO pasz0aBIICHHOM a30THOU HOCKH
V9acTHEM THX YCBOECHUS 3HAaHUU U KHCJIOTHI (B3aUMOIEHCTBUE
BeIeCTs. YMeTh: MIPOBEPKU 3HAHUU B C METaJlIaM{ pa3aIudyHON
HECTaHJAPTHBIX aKTHUBHOCTH).
MIPOTHO3UPOBATH U YCIIOBHSIX
OTIPENENATH POITH A30TA 3.Paznoxxenne HUTPATOB
U €r0 COCIMHEHMM KaK
BOCCTaHOBUTEIICH 1 KaK
okuciureneiit B OBP
Pa3ITUYIHBIX TUIIOB.
12 |BoccraHoBuTeabHEIE |3HATH: Cemunap- [IpumeHeHue 3HaHUI B JlaGopaTopHble onbIThI:  |MccnenoBaTensck
CBOMCTBA MCTAJLJIOB. MPAKTUKYM. AHAJIOTUYHOU CUTYallUU U as pabota.
001II1e XUMUYECKHE Tpesunr T — 1.B3aumopeiicTBrE IIMHKA,

CBOMCTBA METAJIOB;
BOCCTAHOBUTCIILHBIC
CBOMCTBa METAJIJIOB B
pa3IMYHBIX Cpeaax, ¢
Pa3IUYHBIMU
OKHCIIUTCIIAIMHU, B
Ppa3INYHbIX YCIIOBUAX.
YMeTh:

M0JIB30BaThCA PAIOM
aKTUBHOCTH METAJIJIOB B
ONPEEIICHUU UX

Ypok u3ydeHus u
MIEPBUYHOTO
YCBOECHUS 3HAHUU U
IIPOBEPKU 3HAHUI B
HECTaHJIapTHBIX
YCIIOBUAX

YIPAKHEHUH 110 AJITOPUTMY C
nocienyoueil npoBepKoit

)Kelie3a, alFOMHHUS,
Maraus, Me€au C
pacTBOpaMu KHCJIOT U
IIECI0YCH.

2.B3aumojeicTBHE Kene3a
Y IIMHKA C PacTBOPaMu
coJieif: cyiabpdaTtoM UM XJ10-
punom menu(+2)




BOCCTAHOBUTEIILHON
aKTHBHOCTH,
COCTaBJISTh YPaBHEHUS
peaKuui, OTpakarolue
o01IKe CBOMCTBA METal-
JIOB

13

DIIEKTPOXUMHYEC

KUH psi HAanpsDKEHUN
METaJIIOB.

3HATB:

KOJIMYECTBEHHBIE
xapakrepuctuku OBP:
CTaHJapTHbIE
OKHCJIUTENBHO-
BOCCTaHOBUTEJbHBIE
MOTEHIUAIIBI, CKaYOK
MOTEHINAIA;
rajbBaHUYECKUN
JIEMEHT; XUMHUYECKHE
peaxium B
rajJbBaHUYEeCKHUX
JIEMEHTaX,

MPAKTUYECKOE MTPH-
MEHEHHE psna
HaIPSOKEHUI METAILIIOB.
YmeTs:

Hcnons3oBatk psia
HanpsyKEHU METaJIoB
MIPH MTPOTHO3UPOBAHUN
pE3yIBTAaTOB PEAKIIUH
MEXy METalllIaMU U
Pa3IMYHBIMA

Jlekmus ¢
DIIEMEHTAMU

Oecennl

YPpoK u3ydeHus u
MEPBUYHOTO
YCBOEHHUS 3HAHU U

PenponykTuBHbIN; apHas,
WHAUBUTyaJIbHAS

JleMOHCTpalys ONbITOB:

BzaumoneiicTBueMeTaIioB
C pacTBOpaMU CoOJIeH MeH,

CBUHIIA, cepeOpa, HaTpusl ’

KaJIBLIMA.

JlemoHcTpanus npudopa
JUTSL ©BMEPEHUS

QJICKTPOJHBIX ITOTCHIIUAIOB.

[IpoGiemuas
nemoHcTpanusalc
ClIeJ0BaTeIbCKas
pabora.




OKHCIHUTCIIAMUA

14

15

Koppo3zus meranioB
KaK OKHCITUTEIBHO-
BOCCTaHOBHUTEIIbHBIN
mpoiiecc.

3HaTh:

CYIITHOCTH TIPOIIECCOB,
MIPOTEKAIOITNX TTPH
KOPPO3UH B PA3IUYHBIX
cpenax; BUIBI
KOPPO3HH;
KOPpPO3HIHbBIE CBOIICTBA
METaJUIOB Ha OCHOBAaHHH
ux nojoxkenus B 11C;
CITOCOOBI 3aIHTHI OT
KOpPpO3HUH. Y METh:

none3oBaThes [1C B
oTpeeNeHIH
KOPPO3UOHHBIX CBOWMCTB
METaJJIOB; COCTABIIATh
CXEMBI U YpaBHEHUS
KOPPO3HMHBIX
MIPOIIECCOB

Jlekmus ¢
DIIEMEHTAMU

Oecennl

YPpoK u3ydeHus u
MEPBUYHOTO
YCBOECHUS 3HAaHUU

YacTUyHO TOMCKOBBIN; MapHast

JleMOHCTpalus ONbITOB:

BzaumMoneicTBue IIMHKA C
COJISTHOM KHCIIOTOM 0e3 U B
MPUCYTCTBUU MEIHOHN
MTPOBOJIOKH.

B3anMmoelicTBue IMHKA C
COJITHOM KHCJIOTOH B
MIPUCYTCTBUH PacCTBOPa
MEJIHOr0 Kynopoca

CamocrosiTenbHa
sl CUTHAJIbHAs
pabora c
MIPOBEPKON Y
JTIOCKHU

16

ITonyuyenue

METaJIOB KakK
OKHCJINTEIIFHO-BOCCTA-
HOBHUTEIBbHBIN
mporiecc.

3HATh:

o01111E CIIOCOOBI
MOJTyYEHHUS] METaJIJIOB;
OKHUCINUTCIBbHBIC
CBOICTBa KATHOHOB
METAJIJIOB C
pa3JII/IT-IHBIMI/I
BOCCTAHOBUTEIISIMH.

Jleximd ¢
SJIEMEHTAMU

Oecenpl

Ypok nzydeHus u
IIEPBUYHOTO

YCBOEHMUS 3HAHUH U

PenponykTuBHBIN,
¢dpoHTaNIbHAs Oece/a; mapHas,
WHIMBUIYyaJIbHAS

CamocTosiTenbHa
s pabora ¢
nocienyrouei
MIPOBEPKOI




VYMeTn:

MOJIB30BAThCS PAIOM
AaKTHBHOCTH METAJIJIOB B
OINIpeAcICHUN
OKUCIIUTEIBHON
AKTHBHOCTH KaTHOHOB
METAIIJIOB; COCTABIIATh
YPAaBHEHUS peaKLuil,
OTpa)karoIue ooIIre
CIOCOOBI TTOTYYEHHS
METaJIJIOB

MIPOBEPKU 3HAHUH B
HECTaHIaPTHBIX
YCJIOBHSIX

17

18

DneKkTpou3
paciuiaBoB 1
PacTBOpPOB
3JIEKTPOJUTOB KaK
OKHUCJIUTEIIBHO-
BOCCTaHOBHUTEILHBIM
MpoIIECC.

3HaTh:

CYLIHOCTb 3JICKTPOJIN3a
KaK OKHCIIUTEIbHO-
BOCCTaHOBHUTEIHHOT'O
npoliecca; npaBuia
paspsAKH Ha
3NIEKTPO/AX BOJIBL,
KaTHOHOB Y aHUOHOB.

YMeTn:

COCTaBJIATH CXEMEI ¥
YpaBHEHUS 3IEKTPOIIH3a
PacTBOPOB U PACILIaBOB
COJICH U IIeIo4ucH

Jlexus ¢
3JICMCHTaAMHU

Bbecennr

Y cTaHOBOYHEIN

YpPOK

PenponykTuBHBIN,
(dpoHTaNbHAs Oece/a; mapHas,
WHIUBUTyaTbHAS

JleMoHCcTpalus onsiTa

«INEKTPOIU3 PaCTBOPOB
XJIOpUa MarHus u
cynehara menu (+2) B
3IIEKTPOJIN3EPE

CamocrosTenbHa
s pabora ¢
nocuenyrouein

MIPOBEPKOI

19

3amaun pa3HbIX THUIIOB
Y YPOBHEH CII0)KHOCTH
10 TEME

3HaTh:

OCHOBHBIC TPHUEMBI
peuI€HuA paCUCTHBIX

TpeHunr

IIpumeHeHue 3HaHU B aHANO-
TUYHOM CUTyalllu U BBIIOJ-
HEHUE YNPaXXHEHUH 10 airo-

[IpumeHneHue
3HAHUH B
aHAJIOTUYHOU




«BHGKTp OJIHU3».

3a7a4 pa3’InYHbIX THUIIOB
C UCIIOJIb30BAaHUEM
YpaBHEHUH
3JIEKTPOJIN3A. Y METh:

PUTMY C HOCIENYIOLIEN TIPO-
BEpKOH

CUTyaluu U
BBITIOJTHEHHE YTI-
paXXHEeHU! 1o
aNrOpUTMY C

nocuenyrouiein

HCIIOJIb30BaTh HpOBEPKOit

OCHOBHBIC (hH3UIECKHUE

BEJIMYUHBL, CAUHULIBI UX

WU3MEPEHUS, 3aKOHBI

®dapanes

20 |OxkucaUTEIBHO- 3HaTh: Jlekuus ¢ YacTUYHO OMCKOBBIN; MapHas |JleMOHCTpalus ONbITOB: CamocrosTenpHa

BOCCTAHOBUTEJIbHBIE 3IeMEHTaMU s paboTta ¢
cBoiicTBa coenuHenuii |SABHCUMOCTE Oecebl Iomysenue xpomara. MocHeayouen
Xpoma B pasnuunprx | OKACIUTCILHO OKHCIITCIIEHBLC MPOBEPKOIi
cpeax. BOCCTAHOBUTEJIbHBIX

BOSMOMHOCTCH XpoMa % CBONCTBA JUXpoMara.

OT cTeneHy okucyieH us | > POK M3YHICHIA H

(HU3MIasA, TIPOMEKY TICPBUIHOTO . [TepeBoa xpoMaToB B

TOYHAsI, BBICIIIAS) B ycBoCHHA 3HaHHIf " JIUXPOMAThI

Pa3IUYHBIX COEIUHE TIPOBCPKH SHAHMH B

HUSIX. VMETh: HECTaHJapTHBIX

TIPOrHO3MpOBaTh pop | Y HTOBIAX

AJIEMEHTa KaK OKUCIIU

TEJIsl UM BOCCTaHO

BUTEJIS, a TAKXKE

MIPOTYKTHI OKUCIIH

TEIHHO-BOCCTAHO

BUTEIBLHOTO Ipolecca

21 |OKHCIUTETBHO- 3HaTh: Jlexuus ¢ YacTUyHO MOMCKOBBIN; MapHasi |JleMoHCTpalus onbiTa CamocrosTenpHa

BOCCTaHOBUTEIIbHBIE 3leMEeHTaMH1 s paboTa ¢

3aBHUCHMOCTD «Okucnenne cynppura

CBOMCTBA COE€IUHEHNN

nocneayrouen




MapraHia B OKHUCIIUTEIIFHO-BOC- Oecenpl. HATpHUs paCTBOPOM MPOBEPKOH
Pa3JIMYHbBIX Cpeaax CTaHOBHUTEIHHBIX MepMaHraHaTa Kajaus B
BO3MOKHOCTEN pa3HBIX cpenax»
MapraHia oT CTENEeHU
OKHCIICHUS (HHU3IIasl,
MPOMEKYTOYHAS, Ypok usydenus u
BBICIIAsA) B PA3JIMYHBIX  |IIEPBUYHOTO
COEIMHEHNSAX. YMETh:  |yCBOEHHMS 3HAHUM U
MIPOBEPKU 3HAHUU B
MIPOTHO3UPOBATH POJIb
HECTaHJAPTHBIX
3JIEMEHTAa KaK
YCIIOBHUSX
OKUCIIUTEIIS WU
BOCCTaHOBHUTEIIA, a
TaK)Ke MPOTYKTHI
OKHUCJIUTEIIHHO-
BOCCTAHOBHUTEJILHOTO
npoiecca
22 |Pemenue skcme- 3HaTh: IpakTnyeckas IIpumenenune teopernueckux |Ilo miany nmpakTu4ecKoi Uccnenosare
PHUMCHTAJIBHBIX pabora 3HAHWM HA npakruxe. Jacruro PabOThL. Vpox npaxmuseckoti JILCKAasl pa6ora
3aja4 € OCHOBHBIC IIPHEMBI [IOMCKOBBII; ITapHad, NpoGepKU sHanuti, yyeHul, HagbIkoe
UCIOIIb3osammen OBP | pyionenns u permenus WHINBUY A TbHA
HEOpPraHUu4YeCKHUX BeIIeCTB
AKCTIEPUMEHTAIBHBIX
3anau o OBP
23 [3amaun PAa3HBIX TUIIOB 1 Ymems: Tpenunr IIpuMeHeHnre 3HAHNIA B AaHAJIOTHYHON IIpumenenne sHaHIHI

YPOBHEH CJIIOKHOCTHU IO

teme « OBP ¢ yuactuem

HEOpPraHUYEeCKHUX BeEIIeCTB».

IPaBUJILHO COCTABJIATH ILJIAH
PeIeHuns; OCYIIeCTBIIATh
OA00P XUMUYUECKUAX
PEaKTUBOB U 000PYIOBAHUS;
IaBaTh I0JIHOE O0bACHEHNE U
IIeIaTh BEIBOIBL

3namo:

CUTYaIlu¥ U BBIIIOJIHEHME YIIPAKHEeHUH
0 aJITOPUTMY C IIOCJIeAYIOIIel Ipo-

BEPKOIT

B aHAJIOTUYHOU
CUTyaIliu U
BBIIIOJTHEHUE YITPasK-
HEHUM 110 aJITOPUTMY
¢ IocJIeIyomen
TIPOBEPKOI
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OCHOBHEBIE IIPUEMEI PEIeHUST
pacyYeTHBIX 3a1a4
Pa3IMYIHEBIX TUIIOB C
HCIIOJIb30BAHUEM YPABHEHUHN
aJIeKTpoInu3a. Ymems:
HCIIOJIb30BATH OCHOBHEIE
(pusmyeckne BeJIMUNHEL,
€IMHUITHl UX U3MePEeHUT,
TPaMOTHO 3alMICAHHBIE U
COCTaBJIEHHBIE YPABHEHUS

OBP

25

26

27

28

OBP c yuactuem
OpraHn4ecKux
BEILECTB Pa3InIHBIX
KJIaCCOB.

Pemenne 3amau u
YIOPKHEHHUH.

Pemienue 3anay u
YIOPKHEHHUH.

3HATB:

OKHUCIIATEIBHO-
BOCCTAaHOBUTCIIbHBIC
CBOICTBa
YTIIEBOIOPOIOB
(anKkaHOB, aTKCHOB,
AJIKUHOB, apPCHOB M UX
MIPOU3BOAHBIX ),
pPa3IUYHBIX KJIACCOB
KHCIIOPOJICOJIEPKAIINAX
COEJIMHEHUI. YMETh:

UCIIOJIb30BaTh 1KY
CTCIICHEH OKUCIICHUS
yIJIepoJa, IPOTHO3UPO-
BaTh IPOIIECCHI
OKHCJICHUS 1 BOC-
CTaHOBJICHHS,
HCTIOIb30BATh
CTPYKTYpHBIE (hOPMYJIBI
JUIS OTNIpEIeICHUS
CTCIICHU OKHCJICHUA

Jleknus ¢
3JICMCHTaAMHU
Oecenpl

Ypok uzydeHus u
MIEPBUYHOTO yC-
BOCHUS 3HAHUU U
IIPOBEPKU 3HAHUN B
HECTaHIapPTHBIX
YCIIOBUSIX

PenponykTuBHBIN,
(dpoHTaNIbHAs Oece/a; mapHas,
WHIWBUIyaTbHAS, GPOHTAILHAS

JleMOoHCTpalys ONbITOB:

OKuciaeHne dTUIIe Ha
BOJHBIM PacTBOPOM
HCpMaHFaHTa KaJus.

OKHcIIeHne dTaHoIa
XPOMOBOH CMECEI0.

Oxucnenrie MypaBbUHOM
KHUCJIOTHI (QJIbICTHIOB)
oKkcuaoM cepedpa (+1).

OxucneHnune YTJI€BOAOPOAOB.

BoccraHoBneHue
anpaerunos go Ol 1
CITPTOB.

I'openue stunexa,
arieTuiIeHa, OeH30J1a B
BO3AYyXE.

Oxuciienne 6eH30i1a U

[TpoGnemHuas
JIEMOHCTpAIIH
CamocrosiTensH
asi CUTHaJIbHAsI
pabota ¢
IIPOBEPKOMN y
JIOCKHU




yriiepoaa

TOJIyOJIa paCTBOPOM
nepMaHraHara Kajus B
PasIUYHBIX cpeaax

29 |CocraBneHue 3HaTh: JlekunoHHo- PenpoaykTuBHBIH, Brinonnenue
ypaBHeHuii OBP CEMUHapCKOe ¢ponTanbHas Oecena; mapHasi, yIpaXHEeHUH 1o
METOJIOM IOoJType- CYILHOCTD MVeTOHa 3aHATHE WHIWBUAYyabHAS, PPOHTAIBHAS aNrOpUTMY C
AKIIMM. TOTypeaKIHiL: nocueayrouein

OCHOBHBIE 3TaIlbl HPOBEPKOit
30 cocrapnenuss OBP
MOHHO-3JIEKTPOHHBIM
METOAOM. ¥YMETh: VPOK H3yUeHHS 1
BbIpaXkaTh CyIIHOCTb TICPBITIHOTO .
OKHCITHTCIIBEHO- YCBOEHUS 3HAaHUI
BOCCTaHOBHUTEIBHBIX

31 peaKkuui, MpOTEeKAOIIUX
B PacTBOpax, HOHHO-
JIEKTPOHHBIM METOJIOM

32 |Pemenune skcme- 3HAaTh: IIpakTrueckas IIpumenenue teopetndeckux  |Ilo mmany npakTudeckoin
pUMEHTAIBHBIX 33124 pabota 3HAHWH Ha IPaKTHKE. paboThI
C UCIIOJIb30BAHUEM OCHOBHBIC IIPHCMBL YacTUYHO TOMCKOBBIN; MapHas,

OBP neoprannueckux BBIMOJHCHHS U PCIICHHA WHIUBUYyaJIbHAS
BEITIECTB. SKCIIEPUMEHTATbHBIX y
3agad mo OBP. YMmerts: poK 5
MIPAKTHYECKON

IIPaBUJIBHO COCTaBJIATH
TUTAH PEICHMS:
OCYIIECTBIATH MOA00D
XUMHYCCKUX PEAaKTUBOB
1 000py/TIOBaHHS;
JIaBaTh MOJIHOE

IIPOBEPKU 3HAHUM,
YMEHHMH, HABBIKOB




0O0BsICHCHHE U JIeTIaTh
BBIBOJIBI.

33 |OkuCIUTENHHO- YueOHas YacTHUHO-TIONCKOBBIN; TTapHas, |3amura pedepaTo
BOCCTaHOBUTEJIbHbIC KOH(epeHIus WHIWBUIyalbHAS, TPYIIIIOBas
MPOLIECCHI B XKUBOU
npupoe.

34 |OKHUCIUTETBHO- TCCTI/IpOBaHI/IC
BOCCTaHOBUTCIIbHbBIC .
peaxmumu. Tect Hrorosprit

KOHTPOJIb

35 |OxkucnuTensHo- TectupoBanme
BOCCTaHOBUTCIIbHbBIC .
peaxrn. TecT Hrorospiii

KOHTPOJIb
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