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IlosicHuTEILHAA 3aIMCKA

Pabouast mporpamma 3JI€KTUBHOTO Kypca «AHAIATAYECKAS] XUMHUS - ITyTh K MO3HAHUIO METAJIOB» COCTaBJI€HA HA OCHOBE
aBTopckoil (O.I.AptemoBa. AHaTUTHYECKAsh XUMHUS - MyTh K MO3HAHUIO METAJUIOB; OMyOJMKOBaHa: XuMus. 9 kmacc: cOOpHHUK
AJIEKTUBHBIX KypcoB/aBT.-cocT. B.I'. Jleaucosa. — Bonrorpan: Yuurens, 2007.)

Kypc npennasnauen nis yyamumxcs 9 kiacca 00111e00pa3oBaTeIbHOM MIKOJBI.

B 1mKOIBbHOM Kypce HEOpraHM4eCKONM XMMHHM 3HAaKOMCTBO C OCHOBAMM aHAJMTUYECKONW XMMHUHU CBOAMTCA K padboTaMm II0
ONPEIECICHUI0 HAJIWYUSA OTHCJIBHBIX HOHOB B pacTBOpax BEUIECTB INPU HM3y4YCHHH TeMbl ‘“‘TeopHs 3IIEKTPOIUTHYECKOU
JUCCOLMAIMKN . DTU 3HAHMS SBISAIOTCS. MUHUMAJIbHBIMM, SMHU30INYECKHUMH, HEIOCTATOYHO CUCTEMATU3UpOBaHHBIMHU. OJHaKo,
HEJb3s HEAOOLEHUBATh 3HAYCHNE AaHAIUTHYECKOW XUMHUH. AHAIUTUYECKUE 3a1a4l TIOCTOSIHHO PELIAlOTCSA U Ha MPOMBIIIJIEHHBIX
IPEANPUATHAX. ITO, IPEKE BCETO, IOCTOSIHHBIM KOHTPOJIb CBHIPBS 110 YHCTOTE, KOHTPOJIb COCTABA IPOMEXYTOYHBIX U KOHEUHBIX
IIPOJYKTOB.

[Iporpamma Kypca TECHO CBsi3aHa C KypCOM HEOPraHWYeCKOM XUMHUHU M 10 COJEP)KAHHUIO MPEeACTaBIsIeT co00M
pacUIMpEeHHbI BapHaHT TeMbl «MeTamiby (IOCTPOEH HAa TEOPETUYECKOM OCHOBE MO JaHHOM TeMe) M OpPHEHTHPOBAaH Ha
PAKTUYECKYIO AESITENIbHOCTh MPU MPOBEIEHUN XUMHUYECKOTO KcrepuMenTa. Kypc packpblBaeT OCHOBBI AHAIUTUYECKONW XUMUU
KaK HayKH O METOJaX MCCJEIOBAaHMS BEUIECTB; 3HAKOMHUT C PA3IMYHBIMU METOJAMHM KauE€CTBEHHOI'O aHajn3a, MOMOTAIOIIMMHU
YCTaHOBUTh, KAKME XUMUYECKHE SJIEMEHTHI COAEPKATCSA B U3y4aeMOM OOBEKTE.

Heas kypca: co3maHue YCIOBUW JUIsl Pa3BUTUSL Yy YYalIUXCA MPAKTUUYECKUX YMEHMH B 00JaCTH XHUMHUYECKOTO
HKCIIEPUMEHTA, HHTEPECA K U3YYEHHUIO XUMUH.

Jlia peanuzanuu 3TOM 1eJId He00X0MMO JOOUTHCS pELIeHUsI CIASAYIONINX 3a4a4:

o JOTIOJTHUTH OCHOBHBIE CUCTEMATU3UPOBAHHBIE MPEICTABICHUS yJaluXCsl O MeTajiax

o BOOPY>KUTh MPAKTUUECKUMU YMEHUSIMH U HAaBbIKAMH BBITIOJIHEHUSI aHAIUTUYECKUX paboT
o CIIOCOOCTBOBATh Pa3BUTHIO YMEHHM padOTaTh B rPyIIIe

o CO3/1aTh YCJIOBHS /ISl TBOPUYECKONW caMOpean3aliii.

Kypc paccuutan Ha 17 4, 1 4 B HEgemtO.



Copnep:xkanue 00y4yeHust

Beenenne (2u)

AHauTHYeCKas XUMUS KaK HayKa 0 METOJIaX ONPENEIICHHs COCTaBa BelmecTB. [IpeaMeT u 3a1aun KaueCTBEHHOTO aHAJIN3a.
[IpaBuna TexHUKHM O€30MACHOCTU. YCJOBHUSI MPOTEKaHUs peakiuii moHHoro oOMeHa . Monnble ypaBHeHusa. KadecTBeHHbIE
peakiMy Ha KAaTHOHbI M aHUOHBI. KauecTBeHHbIE peakllMM Ha OCHOBHBbIC AHHMOHBI (XJIOpUI-, CyJbdaT-, KapOOHAT- HOHBI).
[IpaBuna odopmieHus 1a0OpaTOPHOTO KypHAIA.

Tema 1. O0mas xapakrepucTtuka MetaioB. Kinaccugukanus u coiicra (14)

Crpoenne aromoB MetamioB, nojoxenue ux B IICXDO JI.M. MenneneeBa, pacrnpeneneHue METAJUIOB IO TPYIIIaM M
BAXHEHUINIME CBOMCTBA 3TUX rpynm. CBOWCTBA METAINIOB M WX COCIUHEHUN, KAYECTBEHHBIC PEAKIHMH, MO KOTOPBIM MOXHO
YCTAaHOBHUTH HAJIUYUE ONPEIEICHHOTO KaTHOHA.

Tema 2. D1eKTPOXUMHUYECKHUIi Psii HANIPsKeHUH MeTa/L10B (14)

XWMUYECKUE CBOWCTBA METAJUIOB KAaK BOCCTAHOBUTENEH. OJIEKTPOXMMHYECKHW PsIi HAINPSHKEHUM METalIOB U €T0
VICIIOJIb30BaHUE JUISl XAPAKTEPUCTUKU XUMUYECKUX CBOMCTB KOHKPETHBIX METAJIIOB.

IpakTnueckas padora Nel «OneKTpOXUMUYECKHUN PsJl HANPSHKEHUN METAILIIOBY.

Omneitl. B3aumonelicTBue HUTpaTa CBUHIIA ¢ IUHKOM U XJIOPUJIA IUHKA CO CBHHIIOM.
OmnepIT 2. B3anmoaeiicTBre XJI0pUia MEIH € JKEJIE30M U XJIOPH/IA JKeJle3a C MEIBIO.

Tema 3. lllesiounbIe MeTANIBI U KadbImii (34)

[lenouynbie MeTaubl (TJIABHOM MOATPYNIbl [ Tpymmbl) - MPOCThIe BEIISCTBA, UX (PU3MUCCKHE M XUMHUYCCKHE CBOMCTBA.
Baxwuenme coequHeHNs MIEIIOYHBIX METAJUIOB HATPUS U KaJIHs: OKCUbI, THIPOKCUIBI U COJIN.

OO01as xapakTepucTHKa 3JeMEeHTOB r1aBHOM noarpynisl I rpynmnel. [{enoyno3emenbHble METAMUIBI - IPOCTHIE BEIIECTBA,
ux (uU3MUECKHe M XUMHUYECKHE CBOICTBA. BaxkHelllne COeIMHEHMs IIETOYHO3EMENIbHBIX METAJIOB: OKCHJIbI, TUIPOKCUABI U
conu. KauectBennble peakuuu Ha kathnonsl K', Na', Ca2+.FH)1p0Kap60HaT—H0H. JKecTkocTh BOIBI, BpEMEHHAS W IOCTOSIHHAS
KECTKOCTb, CIOCOOBI YCTPAHEHUS TOCTOSIHHOM KeCTKOCTH. CrIOCOOBI MOTYyUYEHUsT COSAMHEHUI HATpUs, KaJIUs U KaJIbLIMSL.

IpakTnueckasi padora Ne2. «DkcnepuMeHTaIbHbIE 33/1auu 110 TeMe «lllenounbie MeTamibl U KaabIlui»( 0 BapuaHTaM).

3agauM Ha KaY€CTBEHHOE NOATBEPKICHUE TEX WIM UHBIX NOHOB B BEIIECTBE:

3anaya 1./okakxuTe ONMBITHBIM MMYTEM, YTO BbIJaHHASI BaM COJIb- KapOOHAT HATpHUs.

3anava 2. JIokaXuTe ONBITHBIM IyTEM, YTO BaM JIJaH PACTBOP COJIM- CyJb(aT HATpus.

3anaua 3. JlokakuTe OMBITHBIM MTyTE€M, YTO B BBIIAaHHOM 00pasiie XJIOpUa Kaausl, UMEeTCsl IPUMECh XJIOpUa HaTpHsL.



3amaua 4. Jloka)XUTe OMBITHBIM ITyTEM, YTO BBIJIAHHBIA BaM OKCHJ WJIW TUAPOKCH] KaJbIUs MMEET IMPHMeCh KapOoHaTa
KaJIBLIUSI.

Hecnoxubie npeBpanieHus :

3anaua 5. [IpoBenuTe peakiiuio, pyu KOTOPOM KapOOHAT HATPUs TPEBPALIAETCA B KapOOHAT KaJIbIIH .

3amaua 6. [IpoBeauTe peakiuio MpeBpaIIeHNs THAPOKCH 1A KATBIHS B TUAPOKApOOHAT KaJIbITH.

[Toy4yeHue BenieCcTB HECKOIBKUMHU CIIOCOOAMM

3anaya 7. [lonyuure nByMsi-TpeMs crioco0aMu U3 TUApoKapOOHaTa KajabIusi KapOOHAT KaJIbIIHS.

3anaya 8. [lomyynTe HECKONIBKUMHU CITIOCOOAMU KapOOHAT KaJIbITHsl.

OrnpeneneHue KeCTKOCTH BOAbI U €€ YMATYEHHUE!

3amaya 9. YcraHOBUTE , UMEIOTCS JIM B BBIJIAHHOW BaM YKECTKOW BOJE TUIPOKApOOHATHI.

3anaya 10. Onpenenute , UMEIOTCS JIM B BBIJIAHHOW BaM KECTKOU BOJE CylIb(aThl.

3anauda 11. Bam Bei1aHa Boia C MOCTOSIHHOM sKE€CTKOCTHEO. OMBITHBIM ITyTEM CMATYUTE TAKYIO BOLY.

Bapwuanr 1. 3amaun 1,5,9.

Bapwuanr 2. 3agauu 2,6,10.

Bapwuant 3. 3agaum 3,8,11.

3agauu 4,7 ocTaroTCs B pE3€PBE, X MOKHO MCIOJIB30BATh KaK JOMOJHUTEIBHBIE JUIsl XOPOUIO YCIIEBAIOIINX YUaIIUXCS.

Tema 4. AnnroMuHu# 1 ero coeanHenus (24)

Amomunuii (rnaBuas noarpynmna Il rpynmer) - npocroe BemiecTBo, u3nyeckue U XUMUUeckrue cBoiicTBa. CoequHEeHUs
ATIOMUHUSA: OKCHJl U TUAPOKCH], UX aM(pOTepHbIN xapakTep. Baxneitmme comu anmomunus. CrocoObl MOMyUYeHUs] COSTMHEHUN
AITFOMHUHUSL.

IIpakTuueckas padora Ne3. « JkcriepUMEHTAIBHBIE 3a1a4H 110 TEME « AJIIOMUHUM M €r0 COCAMHECHUS».

OmneiT 1. B3anmoaeicTBre alfOMUHHUS C KUCTOTaMHU.

OmnpIT 2. B3anmoaeiicTBHE aIFOMUHHUS CO IIETOYaMHU.

OmnpiT 3. TlonydyeHue ruapoKcuaa aTFOMUHMS, B3aUMOACHCTBHE €T0 C KUCIOTaMH U IIeJI0YaMHu.

Omnwit 4. VcnibiTanne pacTBOPOB COJIEH aTFOMUHUS MHANKATOPOM(XJIOPUT aTFOMUHUS, CYJIb(aT aIFOMUHUSA).

JIOTIOJTHUTENBHO : DKCIIEPUMEHTAIBHBIC 3aJaUH:

3agauva 1. Pacnio3HaiiTe ¢ MOMOIIBIO OJTHOTO PEAKTHBA CJICAYIOIINE PACTBOPHI :

- cynb(daT anoMUHUsA, Cylbdar Kanus, cyiabhar MarHus ;

- XJIOpU]I HATPUsl, XJOPUJT KaIbL¥sl, XJIOPU ATFOMUHUSL.

Tema 5. 7KeJie30 u ero coequHeHus (24)



XKenezo - mpoctoe BemEecTBoO, (PU3NYECKUE U XUMHUUYECKHUE CBOMCTBA. ['€HETHUECKUE PSbI Fe?* u Fe*". KauecrBeHHbIe
peakimn Ha Fe®* u Fe®*. Coemunenns xenesza Fe®* u Fe®*: okcnmsl u ruapokcumsl, aMpoTepHbIi xapakrep coenuHenuii Fe’.
Baxcueiinme comu xernesa. Crioco6bl MOMydeH s THAPOKCHIOB Kenesa Fe** i Fe*,

IIpakTuyeckas padora Ned. «Kene3o u ero coequHEeHUD.

OmneiT 1. B3aumoelicTBre xemne3a ¢ KUCIOTaMu.

OmnpiT 2. Oxucnenue coeaunenuit sxemneza(ll).

Omnbit 3. [Tonyuenune ruapokcua sxkenesa (I1) u runpoxcuna xenesa (111).

OmnebIT 4. BzauMopaeiicTBre THIPOKCHUIIOB JKeJ€3a C COJITHOW U CEPHOM KUCIOTAMM.

OmnebiT 5. KauecTBeHHBIE peaKIUK HA 2-X U 3-X 3aps/IHbIC NOHBI JKEJe3a.

Tema 6. Meab u ee coequHenust (24)

Menp (moGounas moarpymmna | rpymmel) - MpocToe BemecTBO, (PU3NYCCKHE U XMMHUYECKUE cBOMCTBA. COCAMHEHUS MEIH
() u (11): oxcuabl u THAPOKCUABI. BaskHewue com Meu.

IIpakTuyeckas padora Ned. «Meab U ee COeAMHEHUS».

OmnbiT 1. BoccTaHOBNIEHHE HOHOB MEM U3 PACTBOPOB €€ CoJjieii 00Jiee aKTUBHBIM METAJJIOM.

OmnelT 2. B3anMmoaeiicTBie MeIU C KUCJIOTaMHU.

Omnpit 3. [Toydenue u cBorictBa ruapokcuaa meau (I1).

Tema 7. Xumunueckuii npaktukym (34)

[Tonstus "cpema", "ruaponus". T'maponu3 pacTBOpoB cojiel. XapakTepHble W KAaYeCTBEHHBIE PEaKIMH, CIOCOOBI
MOJYYEHHUS] COECIMHEHUN METAIIJIOB B JIBe-TpU cTaauu. ['enetnueckue psaasl. Llenouku npeBpamieHus.

IIpakTuyeckas padora 6. « DKCrIepUMEHTANBHBIC 3a/1a4u TI0 pasneny «MeTtamis (110 BapuaHTam).

3agaun, CBSI3aHHBIE C THIPOJIU30M:

3anaua 1. [Tonp3ysch HHAMKATOpPAMH, PACIIO3HANWTE PACTBOPHI CyJIb(haTa aJlOMUHMS, KapOOHATa HATPUS, XJIOPUIA HATPHS.

3anaua 2.IToab3ysch HHANKATOPAMH , PACIIO3HANTE pACTBOPHI Cyibdara Kanus, cyabdara xkenesa(lll), cynbduma Harpus.

3agaun Ha peBpalICHUE BEIIECTB:

3anaua 3. Mcxoas u3 xxenesa monyuute ruapokcu xemesa(lll).

3anaya 4. Mcxoas U3 aqtOMUHUS TOJTYYUTE TUIPOKCU ATFOMUHUS.

3aauM Ha pacro3HABaHUE BEIIECTB!

3amaua 5. Onpenenure, B KaKOW U3 MPOOMPOK C pacTBOpaMU HaXOAMUTCSA Kaxkaas u3 coseit : xmopun sxenesa(lll), xmopun
AIFIOMHUHUS U XJIOPUJ KAJIBLIUS.



3amava 6. Onpenenure, B KaKOW U3 IPOOMPOK ¢ pacTBOpAMHU HAXOAMTCS Kaxaas u3 coiield : cyiabdart xkemeza(lll), cymsdar
HaTpHs U Cylb(paT aTtOMUHHUS.

3amava 7. B Tpex mpobupkax moj HoMepaMH HaxXoIATCs pacTBOPBI KapOoHaTa HaTpus, Cyjb(aTa HATPUs, XJIOPUAA HATPHSL.
Onpenenure Kaxxa0€ BEIIECTBO.

3anaua 8. [logTBepAKTE OMBITHBIM ITYTEM KaueCTBEHHBIN cocTaB cyibdara xene3a(lll).

3anaua 9. [logTBepaUTE ONBITHBIM ITyTEM Kaue€CTBEHHBIN COCTaB KapOOHATa HATPHUSI.

3amaua 10. Pacno3naiiTe ¢ MOMOILIBIO OJHOTO PEaKTHBA PACTBOPBI XJOpUAA Kajblus, XJOpHAa HaTpus, cyibdara
QIIFOMUHUS.

3agaya 11. Pacmo3HaiiTe ¢ MOMOIINBIO OJHOTO peakTHBAa pacTBopbl xijopuma xene3a(ll), xmopuma kanws, xmopuaa
QIIFOMUHUS.

3amgaya 12. JlokakuTe OMBITHBIM MYTEM, YTO BBIIAHHBINA BaM pacTBop cyibdara xkene3a(ll) comepxur npumecs cynbdara
xenesa(lll).

3anaua 13. Onpenennre ONBITHBIM MYyTEM, COACPKUT JIM BbIJAHHBIN BaM pacTBOp TMIPOKCUIA HATPUS KapOOHAT HATPHUSL.

3amaua 14. He npuberas k ApyruM peakTHBaM, paclO3HATE, B KaKOH M3 TpeX MPOOUPOK C PACTBOPAMH COIAEPIKUTCS:
XJIOPU/ ATIFOMUHMS, XJIOPUJ KaJdblUs U TUAPOKCU] HATPHS.

3amaya 15. He nmpuleras k ApyruM peakTHBaMm, paclio3HaiTe, B KaKOW M3 Tpex MPOOHPOK C PACTBOPAMU COAECPIKUTCH:
cyibdar amoMuHUs, Cyiab(aT MarHusi U TUIPOKCU KaJIusl.

Bapwasnr 1. 3agaun-1, 10, 12.

Bapwuant 2. 3agauu- 3,5,8.

Bapwmant 3. 3agauu - 2,11,13.

Bapwuant 4. 3agauu-4,6,9.

3amaun 7, 14, 15 - nonmonHutenbHble. MIX MOXHO MPENIOKUTH YYallUMCS, YCIIEUIHO CIPaBUBUIMMCS C 00s3aTeIbHBIM
3a/IaHHEM.

TBopueckas macrepckasi (14)

[TonBenenue UToroB pabOTHI. 3alIUTa MTPOEKTOB.



TemaTHuyeckoe NVIAHUPOBAHUE

KomuuectBo | U3 HUX
Ne HaumenoBanue paznena, TeMbl 4acoB MO MPAKTUYECKUE
nporpamme | paboThI
\it
Beenenue 2
Tema 1. OGmias xapakTepuctuka MetaioB. Kiaccudukanus u cBoiicTBa 1
Tema 2. DIeKTPOXUMHUYECKHUH Psii HAPSHKEHUI METaIIJIOB 1 1
Tema 3. IllemouHbIe METAUIBI U KaJIbLIAH 3 1
Tema 4. ATtOMUHUN B €T0 COSTUHCHUS 2 1
Tema 5. XKeneso u ero coeMHEHUS 2 1
Tema 6. Menp 1 ee coeqMHEHUSA 2
1
Tema 7. Xumudeckuil NpakTUKYM 3 1
TBopueckast mactepckas 1
Hroro: 17 6




TpeGoBanusi K ypOBHIO NOATOTOBKH YYAIMXCSH

3HATH / MOHUMATh. AHAJIMTUYECKAsE XUMUS, METOJIbl aHAJIN3a, KAUECTBEHHBIN aHAIN3, MPAaBUJIa TEXHUKH O€30MaCHOCTH,
YCIIOBUSI TPOTEKAHMSI PEAKIM HOHHOTO OOMEHAa, WOHHBIC YypaBHEHHS, KATHOHBI, AHWOHBI, THUAPOJIA3 COJIEH, KECTKOCTb
BOJIBI,KAYECTBCHHBIC PEAKIIMM HAa aHWOHBI (XJOpUA-, Cynb(aT-, KapOOHAT- MOHBI) WU KAaTHOHBI (HATPUSA, KaJIHS, KaJIbIIHA,
amomunus, sxene3a(ll) u(ll1), meau (1), npaBuna odopmicHus 1a00PATOPHOTO KypHAIa, KIACCH(PHUKAIUIO ¥ HOMEHKIATYPY
HEOPTaHWYECKUX COCIMHECHHM, XUMHUYECKYI0 CUMBOJIMKY: 3HAKH XUMHUYECKHUX DJIEMEHTOB, (POPMYIIBI XMMHUYECKUX BEIIECTB U
ypaBHEHUS XUMHUYECKUX PEAKIIHi; OOIHNE XUMHIECKIE CBOMCTBA METAJUIOB M OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COCAMHEHUI
yMeTh. BBITIOJHATh XUMHUYECKHA SKCIIEPUMEHT T10: PACIIO3HABAHUIO BAKHEHIIINX HEOPTaHWYECKUX BEIIECTB; MOTYyUCHHUIO
KOHKPETHBIX BEIIECTB, OTHOCAIINXCS K M3yYCHHBIM KJIacCaM COCIMHECHUIA; OCYIIECTBISATh CAMOCTOSTEIHHBIA MTONCK XHMHYECKOM
uHOpPMAITMU C MCIHOJB30BAaHUEM PA3IMYHBIX HMCTOYHUKOB (CIPABOYHBIX, HAYYHBIX W HAYYHO-TIOMYJSPHBIX H3IaHUMH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTEepHeTa); MCIOJBb30BaTh KOMIBIOTEPHBIC TEXHOJIOTHH JIsi 00pabOTKH W Tepenadu
uH(OPMAITUH U €€ MPEJCTABICHUS B PA3IUIHBIX (JOpMax; HA3bIBATh: XUMHUCCKHE DJIEMEHTHI, COSMHEHUS N3YICHHBIX KIIACCOB,;

OOBSCHATH CYIIHOCTh PEAaKIMM HOHHOIO OOMEHA; OMNPENENATh: COCTAB BEIIECTB MO UX (QopMmysam, NPUHAMIEKHOCThH
BELIECTB K OINpPEAEICHHOMY KJIacCy COECIUHEHHM, BOBMOKHOCTh MPOTEKAaHUsI peaklMii HOHHOTO 0OMEHA; COCTaBIIATh: (hOPMYJIbI
HEOPTaHUYECKUX COCTUHEHHM M3yUEHHBIX KJIACCOB, YPABHEHHWsS XUMHUYECKUX pEaKlri; oOpamaThCsi ¢ XMMHUYECKON MOCYyAoN U
71a00paTOPHBIM 00OPYIOBAHUEM; PACIO3HABATh OIBITHBIM IyTEM: KATHOHBI HATpUs, Kajaus, Kajblws, amoMunus, xemeza(ll)
u(lll), memu (11); pacTBOpbl KHCIOT W WIENOYEH; XJIOpUA-, CyIb(ar, KapOOHAT-UOHBI, HAOIIOJATh M W3yYaTh XUMHUYECKHE
SIBIICHUS; OIMUCHIBATh PE3yJbTaThl HAONIOJCHUN; BBIIBUTAaTh CBOM BEPCHUU OMNPENEICHHUS HWOHOB; OOCYXIaTh pPE3yJbTaThl
JKCIEPUMEHTA.

HCIIO0JIB30BaThH HpI/IO6p€TCHHBI€ SHAaHUA U YMCHHA B HpaKTquCKOﬁ ACATCIBHOCTH U HOBCCHHCBHOﬁ KHU3HU OJIA:

. 0e30macHOro 0OpaIleHus ¢ BEIECTBAMH U MaTeprajlaMu;

. 9KOJIOTHYECKU TPAMOTHOTO TIOBEJICHUS B OKPY’KAOIIEH Cpe/Ie;

. OIICHKH BIIUSHUS XUMUYECKOTO 3arPsA3HECHUS OKPYKAIOIICH CPeIbl Ha OpraHW3M YeJIOBEKa,;

. KPUTHYECKOM OLIEHKH MH(OPMAIIMK O BEIECTBAX, UCIOJIb3YEMBIX B OBITY;

. IPUTOTOBJICHHS PACTBOPOB 3aJaHHON KOHIICHTPAI[UH;

. COOJTFOICHUSI HOPM U MPABUJI MOBEJCHHUS B XUMHUYECKUX J1a00paTOPHUsX, a TAKXKE MPaBUJI 30POBOT0 00pa3a sKH3HH.
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/. MynbTUMeIuiiHbIE y4e€OHBIE TOCOOHS.

8. TexHnyeckue cpeacTBa OOyUCHHS.

9. VYueOHo-mpakTHieckoe U ydeOHO-maboparopHoe oOopynoBanue. IlpubGopsl, HAOOPH MOCYABI M JAOOPATOPHBIX
MPUHAICKHOCTEH [T XUMHUYECKOTO IKCIIEPUMEHTA!

o011ero Ha3HauYEHUs

J€MOHCTPALIMOHHBIE.

10. Crnennanu3upoBaHHBIE PUOOPHI U ATIITAPATHI.

11. KomruieKTsI J1s 1Ta0OpaTOPHBIX OIMBITOB U MPAKTUYECKUX 3aHATHI MO XUMUHU.

12. Mopenu.

13. PeakTuBBI 110 TpyNIIaM XpaHESHHUS.

14. Harnsimable mocoous:

CIIpaBOYHBIE TAOJIUIIBI

WHCTPYKTHBHBIC TaOTHITBI

y4eOHbIC TaOJHUIIBI.

15. HatypasibHble O0BEKTHI KOJIJIEKITUH.



Ilpunoscenue Kk padoueit npozpamme I1eKMUBHO20 Kypca
«Ananumuueckas Xumusa — nymo K HO3HAHUIO MEMAal106)

KasengapHo-treMaTuyecKuii niiax

ona 9 Kknacca

Ne n/m | Pa3nen, Tema ypoka Koi-BO [Hara [Ipumeuanue
JacoB MPOBEJICHUS
Bgenenue 2
1 AHanmMTAYECKasi XUMHUSI KaK HayKa O METO/IaxX OMpEeEICHUsI COCTaBa BEIIECTB 1
2 KavecTBeHHBIE peaklii HA KATUOHBI U AHUOHBI 1
Tema 1. OOmas xapakTeprcTrka MeTamuioB. Kiraccudukamms u CBOMCTBa 1
3 OO6mmas xapakTepucTrka MetauioB. Kimaccudukarus u cBolicTBa 1
Tema 2. DIEKTPOXUMHUYECKUH PSIJT HAPSHKEHUH METaIOB 1
4 DNEeKTPOXUMHUYECKUH Psijl HAllPsHDKEHUH METallIoB. 1
[IpakTuueckas pabora Nel «91eKTpOXUMUYECKUI psiJ| HAIPSKEHUH METAJIIOBY.
Tema 3. lllenoyHble METAIIBI U KaJIbITUI 3
5 Kanuit, natpuii, kasbiuid. JKecTKOCTh BOJIBI. 1
6-7 [Tpaktiueckast pabora Ne2. «DxcnepumeHTandbHble 3aaun mo teme «lllemounsie | 2
METAJUIBI U KAJbITUN))
Tema 4. ATIOMUHUN U €r0 COEAUHEHNS 2
8 AsroMuHHAI 1
9 [Tpaktuueckas paborta Ne3. «DkcrnepuMeHTaIbHbBIE 3a/1a4 10 TeMe « AroMuHnid 1 | 1
€ro COCIMHEHHS
Tema 5. XKeneso u ero coeguHeHUs 2
10 Keneszo 1

10



11 [Tpaktrueckas padota No4. «0Kene3o u ero coeiMHEHUS» 1
Tema 6. Menp u ee coeTMHEHUS 2
12 Mens 1
13 [TpakTrueckas padota Ne5. «Menp U €e COCTUHEHUS» 1
Tema 7. XuMuyeckuit NpakTUKYM 3
14 I'maponus coneit 1
15-16 | IIpakTuueckas padota 6. «DKCHepUMEHTaIbHbIE 337a4u 10 pa3aeny «MeTamib»y 2

1

TBOp‘leCKaﬂ MacCTCpCKas

Hroro

[EEN
\l
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