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TOTIONHUTENBHOH 001e00pasoBaTenbHol (00mepasBHBaOIE) IPOrpaMMbl

«OT. XuMud ¢ NPpARTHYCCKOH YacThHO»

®opma 00yIeHHA: OUHAS
O0masa TpyroeMKocTh: 64 waca

Ilesib: DOArOTORKA yIaMmXcs 9 KnaccoB K yriuy6néaromy usydenwto OI'D mo xumun
3agadu:

- 3aKpeIieHne, CUCTEMATH3aIMA ¥ PACITHpeHye 3Hanki yIauXCs 110 BCEM
OCHOBHBIM pa3zjiellaM Kypca XUMWH OCHOBHOM 1IIKOJEBL;
- popMMpPOBAHUE HABLIKOB AaHATUTHYECKOR NEeATENbHOCTH, IPOTHO3MPOBAHNE
PE3YILTATOB [UISI PasIHIHbIX BAPHATHBHEIX CHTYaIHH;
- pa3sBHTHE TI0O3HABATCINBHOIO HHTCpecd, HHTSIICKTYalbHbIX crrocobOHOCTEH B
IIpollecce TTOACKA PelTeHTH;
- 0TpabOTKa HABEIKOB BHIIONHEHAS TECTOBEIX 3a/IaHWH,
- oTpaboTKa perucHu OCHOBHBIX BUIOB 3a1aHuH,
- hopMIpOBaHKe HaBBIKOR CAMOKOHTPOJIS,
- cIIOCOBCTBOBAHME TICHXOIOTHIECKOM ToToBHOCTH K OI'D.
Kparkoe cogepxanpe OPOrpaMmebl:

Copjepxanre Xypca COOTBETCTBYET —IPOIPaMMe cpejHed IIKOIBI H
HopMaruBHEIM jokyMeHTaM OI'D. B COOTBETCTBHH C xomu(hHUKaTOpOM 3IEMEHTOB
colepaHds ¥ TpeOOBaHHI K YPOBHIO TOArOTOBKH BHIIYCKHHKOB 10 XHMHH

COLlepIKaHTe Kypca TIOENeHO Ha 7 CORepKaTelbHBIX pasaenos. Cofpcpianue OTHX

11



pa3eNioB HAIPABISHO Ha AKTHBW3AIMMIO, CHCTEMATH3alWI0 3HAHWE 00 OCHOBHBIX
XUMUYECKUX 38K0HAX, CIPOCHUH W CBOMCTBAX BEIMECTB.

Conmepikanue Kypca COOTBETCTBYET IIporpamMMe CpefqHed IIKOJLI M
HOpMATHBHEIM AokymerntaM OI'D. B cOOTBETCTBHE C.KOAU(HUKATOPOM DIEMEHTOB
comepxkaHus U TpeOOBaHMH K YPOBHIO IIOAIOTOBKH BBULYCKHHMKOB II0 XHMHH
cofepXKaHue Kypca IMOAelIeHo Ha 7 COLepKaleNbHBIX pazfenoB. ComepiaHue 3THX
paseioB HampaBlIeHO HA AKTHBH3AIHI0, CHCTEMaTH3alKI0 3HaHHH 00 OCHOBHBIX
XUMHIECKUX 3aKOHaX, CTPOSHUH K CBOMCTBAX BEIECTB.

IepBriii pasgen «Mcropus MemurmHEI M aHaToMmuu. llpodeccronamsHoe
obpazosanmey. [lepseie MeToABl B IpuOOPE! (u3iaeckoro obcienopanud. Passutue
MeIMITHHEL 1 MeAUIHHCcKoro oopazosanna B Poccun B XIX B, CTaHOBIEHNE COBETCKON
MeauTueel, [IpuHmIsl coBeTcKoi MequIEHbL. OCHOBHBIC NOCTHXEHHI MEIUIHHB] B
XX cromerws. TeHNSHIWH  pa3sBHTHA  MEMIHMHEL H  3APaBOOXPAHCHHSL.
MexnyHapoJHOe COTPYIHMYCCTRO B 00JaCTH MEIHLIHHEL. BceMupHas opraHa3anns
3/IPABOOXPAHEHHS.  3HAKOMCTBO  oOydaromuxcs ¢ H30paHHOH 1mpodeccued.
Ocobernoctdt paboThl Bpadeil (TepameBTa, HeAMaTpa, CTOMATONOTA) H HAYYHBIX
paboTHEKOB. JIMIHas THTHeHa MeIHLIMHCKOI0 IIEpCOHaa.

Bropoit pasmen «BemecTBo» BKIOYaeT B ce0Ad OCHOBHEBIC IIOHATAA XUMIH,
pasnugne MeXKIy THCTHIM BEINecTBOM H CMEChiO, OOBACHAET CTPOSHUE BEINECTB,
XUMMUECKHe CBA3H Ha ocHOBe [lepmonmueckoro 3akoHa 1 IleproIudeckoil CACTEMBI
xuMugeckux snaeMerTos J.M. Merneneena.

Tperwii pasgen «Xumudeckas (hopMa JBHMKCHUS BELISCTBA» TIPEACTABICH
3HAHWSMHE, TPOBEPSIONIMME 3HAHKS: WNENOYHBIE M IIEIOYHO3EMENbHEIC MeTallb,
obImHe cBOHCTBA, WACHTHOUKAINS KATHOHOR, IIPUMEHEHNe B HX (QH3HONOrHIecKas
jelahia

Yerrepreii pazmen «KonwdecTBeHHas XHUMMA» MPEACTABICH 3aJaHUAMM,
TIPOREPAIOIIUMH 3HAHMS: TOHATHE IO B XHMHUH, MaccoBad 07, oGBEMHas 0TI

¥ MOJLHAS JOJS XEMIYIECKOro 3JIEMeHTa B COSIHMHCHHEN ¥ BEMECTBA B PACTBOPC.
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TIarerit pazmen « OCHOBHBIE KJIACChHI HEOPraHWIeCKHX COSAWHEHHHA» COIEPKUAT
3afanrs, KOHTPOIWPYIOIIHE 3HaHWA: O KIACCH(QUKAUMH  HEOPraHHYeCKHX
COSUHEHUH, UX CBOUCTBAX U B3aUMOCBSI3M.

IleccTol pasaen «DneMenTapHas XUMHL» TIPeICTABICH 3aaHIIME Ha 001Iee 1
OTIHYHOE B CBOMCTBAX 3IIEMEHTOR; XMMHUECKHEe CBOHCTRA HIEMEHTOR; KadecTBeHHAL
uneHTAdUKAIN; IpHMeHeHHe COeIMHEeHNH XMMHUYeCKHX 2IIEMEHTOB.

«DieMenTapHas XUMUD»

CempMolt pasgen «OGoOmenwe 3HaHEH mo kypcy» OcHOBEI 00me# u

HBOpI‘&HHHGCKOfI XuMHH. BEIIogHeHHE HHTETPAIbHBIX ITO3HABATC/ILHBIX Ba,I{aHHI‘/JI o

Pyxosomurens LIJI1

; / . O.B. 3otuHa
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PI'BOY BO Kuposckuit 'MY Munsapasa Poccun
ncTuTyT HeNpepsIBHOIO HOIOIHMTEIEHOTO 00pa3oBaHus

IlerTp 1OBY30BCKOM IOATOTOBKA

AuHoTanus

paboueti mporpaMMs! JucIUIIAHEL «lIpaKTHYecKas 9acrh XAMAA

JIOTIONTHATE ILHOH 061meo6pazoBaTenniol (00mepa3BUBarOIIEH ) IPOrPaMME

«OI'D. XuMus ¢ OPpAKTHYECKOH 9aCThLIO»

®opma o0ydenus: ouHasl

O6mas TpynoémkocTh: 24 9aca

Mean: TOATOTOBKA yYaIuxcs K yITyOnEHHOMY M3yUEHIIO XUMUH.

3agaumn:

— pa3BEBAThL HA30BEIE IPAKTHYCCKIE YMEHNA U HABBIKK 00pAIlleHus C BeIleCTBaMY,

4 IPOBEACHHS DIEMCHTAPHOTO XMMMYECKOI'O SKCIHEPUMEHTa II0 TONYYeHHIO |
HIeHTH(HKAIMA BEMECTB; COBEPIIEHCTBOBATh yucOnkle NEHCTBIA MO BHITTONHEHHIO
yacOHBIX 3aAaHAMN 0 XEMUH IPaKTHIECKOH HATIPARICHHOCTH.

{0 0OKOHYAHHHE H3YYEHHS JAHHOTO KYpca Y4alluica T0JKeH:
3HATH/HOHUMAThL
- 3aKOH COXpAaHEHWs MaTepud Kak BceoOmui (yHIaMeHTANLHEIH 3aKOH
IIPHPOIE];
— [IpABANA TEXHWKH OE€30IIACHOCTH IPH paboTe ¢ BENIECTBAMU, XHMHIECKOH
nocy o, mpubopamu 1 06opyoBaHKeM B XEMIIECKOH aboparopui;
= OCHOBHYEO XHMHYECKYIO TOCYHy, MPHOOphl M 0GOPYINOBAHHE XUMHIECKOH
nabopaTopu;
— OCHORBHBIE IIpaBHia paboThl B XUMUUECKOH TabopaTopur;
— HA3BAHIS OA30BEIX XUMHYCCKAX COCIUHEHUN: aTIOMUHIH, XelIe30, ITWHK, MeIb,
oxcrx Memu(ll), OKCHI MarHusd, OKCHI allfOMHHNA, OKCHI kpemuusi(IV), comanas

KIUCJOTA, CepHas KHCIOTa, THAPOKCH]] HaTpHs, MAAPOKCHT KaJIvs, FTHAPOKCH) Kalblys,
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XIIOPHJ HaTpHs, XJIOPHI Kallds, XIOPHL IUTHA, XIOPHA Kaubiisd, Xnopug Meau(ll),
xJIopyy amoMunus, Xiopwy xenesa(lll), xmopun aMMounst, XI0pHy 6aprs, cynasdar
HanHH, cymbbar kamus, cyibbar Marans, cynbdar mMeau(ll), cynasdar xemesa(ll),
cyiabdar UHHKa, Cyabhar amoMHHAS, CyAb(GaT aMMOHMH, HHTPAT HATPHSI, HUTPAT
Kaulvs, KapOoHaT Harpus, KapGoHAT Kalpd, KapOOHAaT KanbllHs, KapOOHAT MAarHKi,
ruppoxapboHaT HaTpud, ruapokapborar xamms, docdar HaTpma, Qocdar xamusd,
OpoMuz Kalus, SpOMuU)l HATPUS, HOIFN KA, HOIUA HaTPHA, HITpaT Oapws, HUTpaT
KaIbIIHs, HATpaT cepedpa, THApaT aMMUaKa, TIEPOKCHUl BOLOPOIa,

- GopMymEl Ga30BBIX XUMKYECKHX coermHenmit: Al, Fe, Zn, Cu, CuO, MgO,
AlLOs, Si0,, HCL, H380,, NaOH, KOH, Ca(OH),, NaCl, KCl, LiCl, CaCl, CuCl,,
A1C13, FeC13, N-[‘I401, BaClg, Na2S04, KzSO4, MgSO4, CLISO4, FGSOt,L, ZnSO4,
Alz(SO4)3, (NH4)ZSO4, NaN03, I(NO3, K2C03, Nazco_v,, CaCO3, MgC03, NaHCO3,
KHCOg, N33PO4, K3P04, KBI‘, NaBr, KI, Nal, Ba(N()g)z, Ca(N03)2, AgNO3,
NH; HO, H20:;

— cBOMCTBA BEIECTB M MATEPHAJIOB, [IMPOKO MCIIONB3YeMBIX B IIOBCETXHEBHOH
JKM3HW: BOJA, PEUHOM MTecOK, MeN, W3BEeCTh, IOBApEHHad COJib, caxap, cofa, YKCYC,
PACTUTENHHOE MACTIO, TPHPOTHEIN a3, IOMHITHIIEH, IIOIUIPOIICH, HOTHBHHHAIXIIOPUL,
areroH, Meino, CMC, pacTBop TIepoKCHIa BOJOPOAa, CIEPTOBAd HACTOHKa Ho7a;

- OCHOBHEIE CII0COOBI OYWCTKH BEIIECTB W pa3fielleHnsa cMeceii: (HUIETpOBaHuE,
JeKaHTalrd, TECTH/UISIINS, OTCTAMBAHKE, IEPEKPHCTAITIH3ANINS,

- IpaKTHYECKHe MefiCTBI 10 TIPUTOTOBISHHIO PACTBOPOB C 3aJaHHON MacCoBOK
Jomeli ATy KOHITeHTpaLieH;

= OCHOBHBIE CTIOCOBH! 1a60PaTOPHOTo MOTydeHN s, COOUPAHM K HIeHTHQHKAIHA
BOIOPO/Ia, KACIIOPOa, YTIEKHACIOTO I'a3d, aMMHAKa;

- crioco6b! TaGOPaTOPHOTO LOTyYeH s | 00Iye CBOMCTRA METAIII0B ¥ OCHOBHBIX
OKCHIIOB, KHCIOTHBIX OKCHJIOB, KWCIOT ¥ IIenoded, HepacTBOPHMBIX OCHOBAHHH,
aM(OTEPHBIX THAPOKCUIOB;

— MeXaHM3M peakiuii MOHHOTO 0O0MEHa M KadeCTBEHHBIC PeaKIy Ha KaTHOHbL:
NH,*; Ag*; Ba?*; Ca?t; ABY; Zn®; Fe?'; Fe**; u ammoner: SO COs™; Si0s%; CIT;
Br; 1
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- OCHOBHBIE MIIHKATOPEI: METHIIOBEIH OpPAHXKEBBIH, MCTHIIOBBIH KPacHBIH,
naKMyc, GeHondTaleHH, YHRBEPCANbHbIN; H HX IPHMEHEHHC B 3aBACHMOCTH oT pH-
TIepexona;

- MEXaHH3M PeakIi THApoNu3a coJIed B BOIHBIX PAaCTBOpax.

yMeTh:

— ofpamarbcsd ¢ XUMHYECKOH TOCYI0i: IpoOHpPKY, KOMObI, MAIHUHIPEL, ITHIIETKH,
IIIIATENb, CTCKISHHAS MAJ0UKa, BOPOHKA;

— WCIONbL30BaTh Nabopatoproe 060pyIoBaHHe M NPUOOPHL: MTATHB, ACPKATENE,
CIIUPTOBKA, NPpUOOP 14 IOIyYESHHS Ta308;

— CHCTeMATH3WPOBATh U KIacCH(MAIMPOBATh H3YYCHHES 00BEKTEL 1 ABICHNS;

— [IPOBOMWTH THPaKTHYECKHE MeHCTBMS 110 OYMCTKE pPasAeleHHio CMeceil:
QUIlLTPOBAHAE, JeKAHTAIHS, TACTALIALMS, OTCTAuBaHUE, ICPEKPUCTAILTA3AlIHA;

— OCYLIECTBIIATh MAaTeMaTHHUecKHe pacdéThl IS MPUTOTOBICHHS PacTBOPOR C
3aIaHHOM MacCcoBO# joelt BelllecTBa KK C OIIPeIeNéNHOH MOIIPHOR KOHIEHTpaHeH
BEIIECTBA;

— HCIIOJB30BaTh CIPABOYHBIE MaTePHalIbl M HHOOPMAITHOHHbIE PECYPCHI;

— IOJIY4aTh, COGUPATE ¥ HIeHTHOHITAPOBATE B 1A00PATOPHEIX YCIOBHAX: BOLOPOL,
KHCIOPOT, YITIEKHUCIBIA a3, aMMUAK,

— COCTABIIITE YPABHEHHWA XWMWUISCKAX peakiui IabopaTopHOTO NONydYeHHL
BOJIOPOAd, KHCIOpoa, YIJIEKHCIOTo rasa, aMMHaKa;

— IOPOBOAWTE J1aOOpATOPHEIH XHMHUYECKHH OKCICPUMEHT IO [ONYICHHIO |
W3YIEHMI0 XUMMYECKHX CBOWCTB METaUIOB M OCHOBHBEIX OKCHOB, KHUCIOTHBIX
OKCHIOB, KHCIOT ¥ IieJodel, HEPACTBODHMEBIX OCHOBaHME, aM(pOTEpPHSIX
IHAPOKCHIOB;

— COCTABIMTH YPABAEHHS XUMHUYECKHX peaki(pd rabopaTropHOro IIOJIy4eHHd U
OOIITIX XIMHUSCKIK CBONMCTB METaIOB B OCHOBHBIX OKCHOB, KMCIOTHLIX OKCHIOB,
KUCIIOT ¥ Ieodeii, HepaCTBOPUMEIX OCHOBAHHH, aMOTEPHEIX THIPOKCHIOB, B T.1. B
COKpaI€aHoM HOHHOM BHIE;

— IIPOBOIYTH KAUEeCTBCHHBIH aHAJN3 PACTBOPOB HA IPHACYTCTBHC KATHOHOB! NH";

Ag"; Ba?"; Ca®'; Al¥; Zn®; Fe*'; Fe*'; w anuonoB: SO, CO4%; Si05%; Cl5; Br; I
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. — WCIIONB30BATh KHMCIOTHO-OCHOBHEIC MHIMKATOPEL: YHHBEPCAIBHEIN; METHIOBLIN
OpamXeBBIH, METHIOBLIM KpacHBIH, JrakMyc, (eHondTanenH A1 KaueCTBEHHOIO
onpepeneHnsa pH-cpeasl BOHOTO pacTBOPa;

— pEeIaTh XHMUUECKHE DKCIIEPUMEHTANBHEIC 3a]a4K Ha Paclo3HaBaHie BEIECTB.
HCOOJb30BAThL METOIbI HAYYHOIO NMO3HAHAS, NPHOOPETEHNBIE 3HAHNA H YMEHHS
B NPaKTHYECKOH JeaTe/JbLHOCTH M HOBCeAHeBHOH JKA3HH 1JI4:

— 00BACHeNHS XAMAUSCKIX SBIEHNH, IPOHCXOAIINX B IPUPOIE, HA IPOM3BOICTBE
1 B IIOBCEIHEBHON JKHM3HK JCI0BCKA,

— DOHMMAHHSA rIo0anbHBIX — 1poOIeM, CTOMMHX IIepel  UeloBeHEeCTBOM:
5KOIOTHYeCKHe MPOOIeMBl, SHEPTETHIECKAE U CHIPBEBLIC NPoOieMsl, obecredeHue
OUTaHueM 1 HﬁTBeBOﬁ BOMOM;

— 3(QGEeXTHBHOTO UCIONL30BaHKS MATEPHANOB B IOBCEIHEBHOMN JKH3HM,

— OPOTHO3WPOBAHWS, AHAIN3a ¥ OICHKY lIOCHEICTBHA IJIA OKpPYXarolleH Cpeibl
MEATeTLHOCTH YelIoBeKa, CBA3AHHON C HCIIONB30BAHHEM H CHHIE30M XHUMHICCKHX
COSTMHEHUH W MaTePHAalloB;

— yMEHHS OKA3KIBATH IIEPBYI0 NIOMOLIL IPH OTPABICHHAX, OXKOrax, TpaBMax,
CBSI3AHHEIX C ACIIOIB30BAHHEM MATEPHATIOB U DISKTPO0OODYAOBAHNS,

— HOHHUMAHHKS PONY XAMHH B COBPEMEHHOM MMUpe.

Kparkoe cojiepaHAe NPOrpaMMbl:
Cojepakanne Kypca IOIHOCTHIO cooTBeTcTByeT Tpebopamuam OI'OC OO0 u
nomeneHo Ha 12 yuebHbIX TeM:

1. TIpasmia GesomacHocTH B XuMHdeckoM kKaOwaere. Ilpmémer olparueHns c
HarpeBaTeIsHBIMH Iprbopame 1 060pyHoBsaHHeM. 3HAKOMCTBO C 00pasHaMH BEICCTR
MOJIeKyISpHOM, aToMHOM, WOHHON M MeTammumuyeckod MakpocTpykTyp. Ommcanue
CBOMCTRB BEIIECTB.

2. ®U3MYUeCKHAE CMECH BEOIECTB, PAcTBOPHL. METOAEl OUMCTKA H pa3feilCHHs
PacTBOPOB HA MHIUBK(yATBHEIE BEIIECTRA. [ [PUTOTOBIEHNE PaCTBOPOB.

3.Tazpl. Tlomyuenme BOJIOpOia, KHCIOPOAa, YIVIEKHCIOTO Tds3d, aMMuaka ¢
noCeLyroIiel uaeHTHhUKanen.

4, TBEp/bIe BEIIeCTBA METAIIEL B OKCH/[HI METaJlIOB. Obmue csoiicTRa.
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5. PacTtBopnl snekTposnToB. Wuagmkartopbl. KadecTBeHHoe ompenmeneHre pil
PACTBOPOB IO U3MEHCHHIO [IBETA HHIWKATOPA.

6. PacTBopsl kucmor. O0IIHe CBOMCTBA.

7. PactBops! menoueit. O0mire cBoiicTa. llomydeHre HepacTBOPHUMEIX OCHOBAHHH
M UX CBOMCTBA.

8. Amdotepusie ruupokcuasl. [lorydaerne u obmue cBoicTBa.

9. PacTBOpPHI 37eKTPOANTOB. Peakuuu uonnoro obmeHa.

10. PacTBOpPBI 3IIEKTPOIHTOB. Peakuun rUApoIHs3a.

11. Kauecrsennsle peaxtuy Ha Katrors:: NHy; Agh; Ba?*; Ca?'; APY; Zn*; Fe?’;
Fe*'; ammomsl: SO CO5*; Si03*; C1; Br; I

12. Konrtponsnoe 3anathe «PellleHre 3KCIePHUMEHTATTBHBIX 38189,

Pykopomurens LIJIII 0.B. 3otuna
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