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[Mporpamma kypca «Xumus» 1 9 kinaccoB (pU3MKO-MaTeMaTHICCKUNA TIPOPHITH U
MaTeMaTHKO — HH()OPMAIIMOHHBIN MPO(UIIH)

COCTaBJICHAa B COOTBETCTBHHM C TpPeOOBaHUSAMHU (PEeACPATBHOTO M HALMOHAIBHO-
PETHOHAIIBHOTO KOMIIOHEHTOB TOCYAAapCTBEHHOIO O00pa30BaTENBbHOIO CTaHJapTa
obmiero oOpa3oBaHMs U BKIIOYaeT B ce0s KOMIIOHEHT 00pa30BaTEIbHOTO
YUPEXKICHUSI.

Obwas mpyooemxocms Kypca 68 uaca
8 MOM uucie,

nexyuu 49

cemunapcrux sauamuti 4
npakmuveckux pabom 1
oemoncmpayuu 23

KOHMPObHbIX pabom 8
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JLI'. Ky3emuna, yuumens kageopwt xumuu u buonoeuu CYHI].

IIporpamma yrBepxkaeHa Yuenoim Coserom CYHIL] Yp®@YV,
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BBEJIEHHUE
Hean 1 3aqaum n3y4eHHus Kypca

[MIporpamma 1o xumuu i1 9 kimacca (PpU3MKO-MaTeMaTHYCCKUH
npoduiab 1 MaTeMaTUKO-UHGOPMAIIMOHHBIN MPO(HIIb COCTaBICHAa HA OCHOBE
(denepalibHOrO  KOMITIOHEHTa TOCYAApCTBEHHOTO  CTaHAApTa  CPEIHETO
(mostHOTO) O0IIIETO 0OPa30BAHMS

H3yuenue XUMUU HANPAGJIEHO HA Jocmujicenue cnedylomux ueﬂeﬁ:

. OCBOCHHME 3HAHUN O XMMHYECKOM COCTABIISIIOIIEH €CTECTBEHHOHAYYHOMU
KapTUHBI MUPA, BAXKHEUIIINX XUMUUECKUAX MTOHATHUAX, 3AaKOHAX U TEOPUSIX;

M OBJIAACHUE YMCHUAMU ITPUMCHATDH IIOJTYYCHHBIC 3HAHUA JIJISA 0O0BSICHECHUS
pa3HOO6p33HBIX XUMHUUYECKHX SBJICHMU M CBOMCTB BC€IICCTB, OLICHKH POJIN
XUMHUM B pPa3BUTHUHU COBPCMCHHBIX TEXHOJIOTUM U MMOJIYUYCHHA HOBBIX
MaTCpUaJIOB,

° Pa3sBUTHE IIO3HAaBaTCJIbHBIX HHTCPCCOB, HHTCIUICKTYAJIbHBIX
CIIOCOOHOCTEN B IIpoHeccc CaMOCTOATCIIBHOI'O HpI/IO6p€TCHI/IH XUMHNYCCKHUX
3HAHUW C HMCHOJb30BAaHUEM Pa3’In4YHbIX HCTOYHHKOB I/IH(l)OpMaI_II/II/I, B TOM
YHUCJIC KOMIIBIOTCPHBIX ;

*  BOCNUTaHHWEe YOEKIEHHOCTH B TO3UTHBHOW pOJM XUMHHU B >KU3HH
COBPEMEHHOr0 O0O0INecTBa, HEOOXOAMMOCTH  XHMHYECKH  IPaMOTHOTO
OTHOIICHHS K CBOEMY 370POBBIO U OKPYXKAOIIEH Cpee;

* MNpPUMEHEHHe TNOJYYeHHbIX 3HAHMWA W yMeHM#d ;. O€30MacHOTo
HCIIOJIBb30BaHMS BEIIECTB W MaTepHUAJIOB B OBITY, CEJILCKOM XO35MCTBE U Ha
MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3aJad B IIOBCEIHEBHOM JKHU3HU;
NpEayNpEeXKIACHNS SBJICHUM, HAHOCSIIMX Bpe 3/I0POBBIO 4YEJIOBEKa U
OKPY’KAIOILIEH CPELE;

TpedoBaHUA K YPOBHIO NOATOTOBKH YYaIIMXCSI
B pe3ynomame uzyuenun Xxumuu y4eHUK 00NHCEH
3HATDH / MOHUMATD:

- XUMUYECKYIO CUMG60JIUKY. 3HAKU XHUMHUUYCCKHUX OJICMCHTOB, (bOpMy.]'IBI
XUMHUUYCCKUX BCHICCTB U YPABHCHUA XUMHUUYCCKHUX peaKuHﬁ;

- BWIICHellwue Xumuuyeckue HNOHAMUA. XUMUUECKUL oiemMernm, amom,
MOJeKyla, OmHOcunelbHvle AaAMmMOMHAA U MOJEKVIAPHAA MACCHL, UOH,

xumuyecka CB413b, eeuecmeo, BCIIIECTBA MOJICKYJIAAPHOTO n
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HEMOJIEKYJIIPDHOTO CTPOCHUS, KIacCUuKayusi ewecms, MOab, MOJAPHASL
macca, MOJAPHbLIL 00beM, XUMUYecKas peaxkyus, Klaccugurayus peaxkyul,
INEKMPONUM U HEINeKMPOIUM,  DJIeKMPOIUMUYecKas  OUCCOYUayUs,
OKUCIUMEIb U 60CCMAHOBUMENb, OKUCTEHUE U 60CCMAHOBIEHUE,

- OCHOGHbIE 3AKOHbL XUMUU: COXPAHCHUS MACCHI BEIIECTB, ITOCTOSHCTBA
COCTaBa,

- OCHOGHblEe Meopuu XUMuU: XUMAYECKON CBSI3U, TEOPUHU
ANEKTPOJIUTAYECKON  JUCCOLMALMA, TEOPUM CTPOEHUS  OPraHUYECKHX
COCIMHCHUM

yMeTb:

- HA3bI8AMb: XUMUYECKUE JTIeMEHMbL, COCOUHEHUS U3YUEHHBIX KNACCO8;
00BACHAMb:  U3UYECKULL CMBICT  AMOMHO20  (NOPAOK0B020) HOMepa
XUMUYECKO20 JIeMeHma, HOMEPO8 ePYNNbl U Nepuood, K KOMopviM 1eMeHm
NPUHAONeHCUM 8  NepPUOOUYEeCcKOll cucmeme JI.U.  Menoeneesa;
3AKOHOMEPHOCMU UBMEHEHUsI CBOUCME JJIeMEeHmMOo8 6 Nnpeoeldax  MAiblx
nepuo0os u 2asHuIX NOOSPYNN, CYWHOCHb PeaKyull UOHHO20 0OMeHa,

- Xapakmepu3oeamv.  XUMUYECKUEe  CB0UCMBAd  OCHOBHbIX  KIACCO8
Heop2aHu4ecKux 6ewecms,

- ompeodensamsy. COCmas eeuwjecms no ux QGopmynam, NPUHAONEHCHOCHb
seujecms K onpedeneHHom) Kiaccy cOeOUHeHUll, Mmunvl XUMu4eckux peaxkyutl,
BANCHMHOCMb U CMENneHb OKUCACHUS DJJeMeHmd 6 COCOUHEHUSX, MUn
XUMUYECKOU CBA3U 8 COCOUHEHUSX, BO3MOINCHOCHb NPOMEKAHUS PeaxKyull
UOHHO20 0OMeHa; XapakTep Cpelbl B BOJHBIX PacTBOpaX HEOPTraHUYECKHX
COCIUHCHUM,

- 00bACHAMb: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS,
MIPUPOTY XUMUYECKOHN CBSI3U (MOHHOM, KOBAJICHTHOM, METAJITUYECKOM );

- cocmaenamy: Yopmyibl HEOP2AHUYECKUX COCOUHEHULL U3YYEHHBIX KIAACCO8;
cxemMvl CmpoeHust amomos nepgvix 20 21emeHmos nepuooutecKol cucmemvl
JI.U. Menoeneesa, ypasHneHuss XUMUYECKUX PeAKYULL,

- o0pawmamuca ¢ xumuueckoul nocyoou u 1abopamopHsim 060py0osanuem,
- GbINOJHAMb XUMUYECKUIl IKCHEPUMEHM TIO: PACTIO3HABAHUIO BAYKHEHIIINX
Y HEOPTaHMYECKUX BEIIECCTB

- PACnoO3HAAmMb ONBIMHLIM NYMeEM. KUCI0POO, 8000pP00; pPACMBOPbI
KUCII0M U wjenoyell, Xa10puo- UOHbL.

- @BIMUCTAAMDb. MACCOBYIO 000 XUMUYECKO20 JJeMeHma no @opmyie
COEOUHEHUS, MACCOBYI0 Q00 8eecmeda 8 pacmeope, KOIu4ecmeo eeujecmad,
00veM Ul MAccy no KOAU4ecme)y 8eujecmsd, 00vemy Uil Macce peazenmos
UU NPOOYKMO8 peaxkyuu,

- HNpP0o60OUMb CAMOCTOSITEIIBHBI TMOUCK XHUMHYECKOHW WHGOpMALUU C
WCIOJIb30BAaHUEM PA3JIMYHBIX UCTOYHHUKOB (CITPABOYHBIX, HAYYHBIX U HAYYHO-
MOMYJISIPHBIX M3aHH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
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UCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTMHM Jisi OO0pabOTKM W Tepenadyu
uH(bOpMaIUKU, U €€ MPEICTABICHUS B Pa3IMUHbIX (popmax;

Hcnoan3oBarhb HpHOﬁpeTeHHLIe 3HAaHUA U YMCHHUSA B HpaKTI/I‘leCKOﬁ
ACATCJIBbHOCTH U HOBCCI[HeBHOﬁ AKM3HU 1JId:

*  O0OBSACHEHUS XMMHUYECKUX SIBJICHUH, IPOUCXOASIINX B IPUPOJIE, OBITY U Ha
MIPOU3BOJICTBE;

ONpENENEHUSI BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX IPEBPALICHUN B
Pa3INYHBIX YCIOBUSAX M OLEHKU UX MOCIEACTBUM SKOJOTMYECKA T'PAMOTHOIO
MOBEJICHUS B OKPYKAIOILEH CpelIE;

*  JKOJI02UYECKU SPAMOMHO20 NOGeOeHUs 8 OKpYIcalouell cpeoe;

° OOCHKH BJIMAHHA XHUMHYCCKOI'O 3aIpA3HCHUA OKPY)KaI-OHIGf;I CpCAbI
Ha OpraHu3M 4YCJIOBCKAa W HOPYIHUC KHUBBIC OPIaHU3MbI, OUEHKU 6JIUAHUA
XUMUYECKO20 3A2PA3HEHUA OprDfCCllOLL;QMV cpedbl HA opearu3m venoeeka,

*  0e30nacHoco obpaweHus ¢ 20pYUMU U MOKCUYHBIMU BeUjeCmEami,
N1ab6opamopHuiM 060pY008aAHUEM;

npu2oOmMosieHue pacmeopos ¢ 3a0aHHOU KOHYeHmpayuel 8 Ovimy u Ha
npouzeoocmee;

M Kpl/lmMLlGCKOZZ OYEHKU docmoeepuocmu Xumu4eckou qubopmauuu,

nocmynaiou;eii U3 pasHsvlX UCMOYHUKOS.

MeToanueckasi HOBU3HA Kypca

C uenpto GOpMHUPOBAHUS M PA3BUTHUS UHTEIUICKTYaJbHBIX, TBOPUYECKUX
CIIOCOOHOCTEH  ydamuxcss B JIaHHOM Kypce IIMPOKO  HUCIOJIb3YyeTcs
NPOOJIEMHBI M HCCIEOBATEIbCKUM METOAbl OOYyYEeHHMsI, IMpEAroaramiime
aKTUBHYIO pabory yuwammxcsa. Hcmonb3yroTcss pasHooOpasHbie (Hopmbl
NIPOBEJICHUST 3aHATUN: JICKIIMU, CEMHHAPHI, SBPUCTHYECKHE Oecesbl, JIeTOBbIC
UTPBI, Ta0OpaTOpPHBIE paOOTHI-UCCIICIOBAHMUS U JIP.

bonpimoe  BHUMaHWE — yACISACTCS  XUMHUYECKOMY  DKCIICPUMEHTY:
JEMOHCTPAITMOHHOMY W CaMOCTOSATEIBHBIM  JIAOOpAaTOPHBIM  paboTam
yqamuxcs. [IpruaeM UCmonb3yroTcsl Kak TPaaWIHOHHBIE (OPMBI TIPOBEICHUS
paboT, Tak U1 TPOOJIEMHBIN SKCTIEPUMEHT.

Ha d¢opmupoBanue nesTeIbHOCTHO-KOMMYKATUBHOW KOMIIETEHTHOCTH
HaIPaBJICHO WCIOJIb30BAaHUE KOJUICKTUBHBIX (QopM pabOThl B TpyIImax
MEPEMEHHOI0 U MTOCTOSIHHOTO cocTaBa. OCHOBHOM yMHOp ENAeTcsl Ha U3yUYCHHE
oOIMX 3aKOHOMEPHOCTEH MPOIECCOB W TMPAKTUYECKOE WX HCIOJIh30BaHUE.
bosblioe BHMMaHuE ynenseTcss NPUMEHECHHWIO TOJYYEHHBIX 3HAHHWM, B TOM
YUCJIe€ B HECTAHAAPTHBIX YCJIOBUSX, PEIICHUIO KAYECTBEHHBIX M PAaCUETHBIX
3a7ad4.



COIEPKXAHHUE KYPCA

(Dedepanbhblil KOMNOHEHM 20CYOAPCMBEHH020 CIMAanoapma 06a308020 Ypoe6Hs.
8blOe/IeH KYPCUBOM)
Oo0mass xumus
Tema 1 OCHOBBI T€OPUH JIEKTPOJIUTHYECKONH Auccounanmu (12 yacon)

Onekmpoaumel. Heanexmponumsl. Teopus Appenuyca. MexaHusm
JUCCOIMAIINM JIJISI COSAMHEHUN ¢ MOHHBIM M KOBAJICHTHBIM TOJISIPHBIM TUIIOM
cBs3u. Cunvhsie, ciabdwvie snexkmpoaumsl. Kuciomol, ocHosanus, coau ¢ mouxu
3penus TI/J].

Obmennvie  peakyuu.  Ilpusnaku  HeobOpamumocmu  peakyui.
Monexynspuvle noamvle, coxpaweHHvle uoHnvle ypasHeHus. Kauecmeenmuwvie
peaxyuu.

Pemienue 3ama4y nmo ypaBHEHUSIM XUMHUYECKUX PEAKIM: HAXOXKJICHUE MAacChl
BelllecTBa, 00bEMa Ta3a, Macchl pacTBOpa MO M3BECTHOM Macce BEIIECTBA,
00bEMYy Ta3a, BEILIECTBY COJIEpIKAIllEMy TIPUMECH, BBIXOJ] BEIIECTBA B
MPOIEHTAX OT TEOPETUUYECKH BO3ZMOKHOTO.

JlemoHcTpanuu. McnipiTanue pacTBOPOB BEIIECTB HA JIEKTPUUECKYIO
MPOBOAUMOCTbG. JIBUKEHHE MOHOB B AJIEKTPUUYECKOM MOJIE.

Jlabopamopuwvie pabomwi: 1. OOMeHHble peakiuu 2. KayecTBeHHBIN aHAIN3
(ompenenenne MUQPPOBAHHBIX PACTBOPOB BellecTB). KauecTBeHHbIE peakiuu
Ha KaTUOHBI U AaHUOHBI.

KonTtpoasHas padota: OcHoBbl TOJI. OOMEHHBIE PEAKIIHUH.

Tema 2 OKHCJIHTEILHO-BOCCTAHOBHTEIbHBIE peakuun (OBP).
daexTpoans3 (12 yacoB)

Cmenenw okucnenus. Onpeoenenue cmenenu OKUCieHus diemenmos 1-4
nepuooos no IIC. Ilpoyeccvi oxucnenus u eoccmamosienus. Baoicuetiwue
oxucaumenu u occmarosumenu. OBP. Memoo snekmponnozo oanamca.
DIIEKTPOJIN3 PaCIUIABOB U PACTBOPOB COJICH HAa MHEPTHBIX IJICKTPOIaX.
Cemunapckue  3amamus.  PaccraHoBka — KO3(PQUIIMEHTOB  METOJIOM
AJICKTPOHHOTO OanaHca. DJIEKTPOJI3 pacTBOPOB cojiei. Pemenne 3amay.
Jlabopamopnas paboma.: «OBP»
KonTpoasnas padora: 1. OBP. 2. DiaekTpon3 pacTBOPOB COJICH.

Tema 3 OCHOBHBIE KJIACCHI HEOPraHUYeCKUX coeanHenuii (8 yacos)
Ilpocmvie u  cnoocuvlie sewecmsa. Okxkcuovl. Knaccugurxayus:
coneoopazyrowue u  Hecoreoopazyiowue.  OCHOBHble,  KUCIOMHbIE,
aM(pOTEpHBIC OKCUObL, UX XUMUHECKUEe CBOUCMEA, NOJIYYEHUE.
T'uopokcuovi. Kucnomei. OcHnosanusi. AmMdoTepHbIE THUIAPOKCHUIIBI.
Pacmeopumvle u nepacmeopumvie. Xumuueckue ceoucmea, nouydeHue.
Conu. Knaccudukanusi: cpeaHue, KHUCIble, OCHOBHbIE. Xumuueckue
CBOUCMBA U NOJYYEHUE CPEOHUX COJIell.
Cemunapckue  3awamus.  «l'eHeTHYecKass CBA3b  MEXKAY  Kjaccamu
HEOPTaHUYECKUX COCTUHEHUI.

Pemenue 3amau: Onpesenenne yncia 9acTuil, a0COIIOTHOW MacChl MOJICKYJIbI,
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quciia Mojed mo macce U o0beMy razoB. IlnotHocTh razoB. OmnpeneneHue
(GopMyIbl COEAMHEHUS TTO0 MAacCOBBIM JoJisiM. OrmpeniesieHrne MacCOBOM 10U
PacTBOPEHHOTO BEIIECTBA 10 MAaCCE pacTBOpA.

Jlabopamopuvie padomei: 1. «llomyyenne am(OTEpHBIX THIPOKCHIOB H
U3y4YE€HHE MX CBOWCTB». 2. «l'eHeTmyeckas CBsI3b MEXIy KlaccaMu
HEOPTraHUYECKUX COCTUHECHUIN.

KonTponbHas pabora: Kiaccel HeopraHM4eCKUX COETUHEHUM.

Tema 4 Ctpoenne aroma. Ilepuoandeckas cucrema JI.M.Menaeneena
(4 yaca)

Xapaxkmepucmuxa s1emenma no nepuooudeckou cucmeme. Ilepuoo,
epynna, nooepynna. Cmpoenue amoma: 3apso s0pa, YUCIO 3J1eKMPOHOS,
NpOMoOHO08, HellmpoHo8. Pacnpedenenue 31eKmMpoHO8 N0 KEAHMOBbIM SUEUKAM.
Inexkmponno-epaguueckas gopmyna. Jlemyuee 8000pooHOe coeduHeHue.
Dopmynbl vicuLe20 OKCUO U COOMBEMCMBYIOUiec0 eMy  SUOPOKCUOd, ux
Mmunbl.

Cemunapckue sanamus. XapakTepucTuka »dJeMeHTa 1o Ilepuoanueckoit
CUCTEME  DJIEMEHTOB.
KonTtpoasHas padota: [lepuogudeckas cucrema /[.M.Menneneena.

Tema 5 Tunbl XUuMHUYECKOR CBA3H. BUABI KPHCTALIMYECKHX PEIICTOK

(1 gyaca)

Xumuueckas cea3b. Buovl K08aneHmMHOU C853U. NOJAPHAS U HENOIAPHAS.
Mexanu3Mbl 00pa3oBaHUsl: OOMEHHBIM W JIOHOPHO-aKIenTOpHbIA. MonHas,
METAJUINYECKAs] CBA3b. Tunvl KpUCMAaiIudyecKux peuiemox: MOAeKVIAPHAs,
amoMHas, UOHHAS, MeMAalIuyeckas. 3a6UcCumocms QU3UYECKUx ceoucms om
Muna KpUCmMaiiudeckou CesA3u.

Cemunapckue sanamusa: OnpeneraeHue TUNA CBSI3U U TUIIA KPUCTAJLIL.
Pemerku

Hemoncmpayuu: Kpucramiuueckue pelieTkd anmasza, rpadura, xjaopuaa
HaTpUS.

Tema 6 _I'mapoJiu3 coJieii (5 yacoB)
Kucnas, menounas, nerpanbHaa cpena. Muaukaropel, pH. Tun rugponmnsa:
0 KaTHOHY, 110 aHUOHY; 10 KAaTHOHY U 10 aHUOHY; COJIM HE MOJIBEpraroiuecs
TUAPOJIH3Y, HEOOPATUMBIN THIPOJIN3.
Jlabopamopnasa paboma: «OnpeneneHue cpeapl pacTBOpa CONHM C MOMOIIBHIO
WUHIUKATOPOBY.
KontposnbHas padora: ['uaponns cosei
Heoprannueckasi xumus
Tema 7 Tanorensl (4 yaca)

Hcropus OTKPBITHSL. H3menenue paouyca amoma,
INEKMPOOMPUYAMENbHOCU, XaApaKmepa 2an02eH08000POOHbIX KUCIOM 8
epynne. @opmyna vicuux OKCUO08 u 2uopoxcuoos. OuU3NUecKrue CBONCTBA
IPOCTBIX BEUIECTB. Xumuyeckue c60ucmea, noiyueHue, npumeHeHue xiopa u
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dropa.

["anorenoBoopobl. Mx dusnueckue croiictBa. BojgopoaHas cBs3b Ha
npumepe (GTOpOBOAOPOaA. Xumuueckue Cc80OUCMBA, NOJYYEHUE COJISHOL
kuciomol. Kauwecmeennas peaxkyus na xaopuo, - 6pomuo, uoouo — UoHbL.
Hemoncmpayus: Tlonydenue xjiopa u CostHOM KUCoThl. KauecTBeHHBIE
peaKIuy Ha rajJoreHU - UOHBI.

Pemenue 3ayiau: Onpeaenenrue Macchl MPOAYKTa, €CIIU OJTHO U3 UCXOJIHBIX
BEIIECTB, B3STO B U30BITKE.
Tema 8 Xaabkoressl (5 4acoB)

HUcmopus OMKPLIMUSL. Hsmenenue paouyca amoma,
INEKMPOOMPUYAMENbHOCIU, XAPAKmMepa XAalbKO2eHO8000POOHbIX KUCIOT B
rpynmne. @opMyna BBICIIETO OKCHIA U TUIPOKCU/IA.

®duznyueckre CBOWCTBA TMPOCTBIX BEHIECTB. ALIomponus Kuciopooa W
cepbl. Xumuueckue ce80ucmea, noyyuenue KUciopooda u cepol.

CepoBogopon. CrtpoeHue, (Qu3MUeCKUe, XUMUYECKHE  CBOICTBA,
noyiyuenue, npumenenue. CynbQusbl.

Oxcumbt ceper (IV)  u (VI). CpaBHeHnue cTpoeHHs, (QHUINIECKUX,
XUMHUYECKUX CBOMCTB, MeTOI0B TIosryuenus. [Ipumenenue. Cyabdursol.

Cepnas xucnoma. Cmpoenue, ¢huzuueckue ceoiicmsa. OcobenHocmu
KOHYEHMPUPOBAHHOU KUCTOMbL. XUMUYeCcKue c8otucmaa, noayyeHue,
npumenernue. Cynvpameol.

Hemonctpanuu «Ilonyuenne o3oHay. «[loaydeHne miacTHYECKOn cepb».
«3HaKOMCTBO C 00pa3aMu IPUPOAHBIX CYIb(UIOB, CYTb(ATOBY.
Pewienue 3agau: OnpeneneHre BbIXoAa NpOyKTa PEeaKIUu.

Tema 9 DjeMeHTBI 5 Tpynnbl IJIaBHOW NOArpynnbl (4 4acoB)

HUcmopus OMKPLIMUSL. Hsmenenue paouyca amoma,
NEKMPOOMPUYANETLHOCIU, DPOPMYIA Nemyye20 8000POOH020 COeOUHEHUS,
8blCULE20 OKCUOA, 2UOPOKCUOA.
duznyueckre CBOMCTBA MPOCTHIX BEHIECTB a3oTra u Qocdopa. ALIOTponus
dochopa. Xumuueckue ceoticmea, nonyyenue, npuMeHeHue daA3OmMa U
gocghopa.

Ammuak. Cmpoenue. Qusuyeckue, xumuueckue ceoticmea. llonyuenue.
Conu ammonus. Kauecmeennas peakyus Ha KAmMuoH aMMOHUSL.

Oxcupsr azota (1), (1), (1), (1V), (V). CpolicTBa, moay4YcHHE.

Azomnas xucioma. Cmpoenue. Duzuyeckue ceoucmea. Xumuueckue
ceovicmea. Ocobennocmu pazdaeieHHoOU U KOHYEHMPUPOBAHHOU KUCTIOM.
Humpamei. Ocobennocmu pasnodicenus..

Oxcuo gocghopa (V) .Dochopnas kucroma. Munepanvhvie y0obpenusi.
Pewenue 3aoau. MaccoBast 1071 BEIIECTBA B CMECHU
Hemonctpanuu. I[losyyeHne amMmaka ¥ €ro pacTBOPEHHE B  BOJE.
O3zHakomiieHHE ¢ 00pa3IiaMu IPUPOJTHBIX HUTPATOB, (GochaToB.
JlabopaTopHble OnbIThL. B3auMoaeiicTBue cosieid aMMOHUS CO TIETIOYaAMHU.

Tema 10 DJieMeHTBI 4 TPYNIbI IJIABHOM MoArpynmnbl (5 4acoB)

Hcmopus omxkpeimus. Obwas xapaxmepucmuka s1emenmos |V epynnoi.

9



Usmenenue paouyca amoma, 31eKmMpoOmMpuyamesbHOCmu. Dopmyna
8bICULE20 OKCUOA U SUOPOKCUOA.

@duznyueckre CBONCTBAa MPOCTHIX BEIIECTB: YIiepoja U KPEMHHUS.
Annomponunvie  moouguxayuu yenepooa: aimas, epagum, KapOuH,
@yanepensl. YTiaepoaHble Marepuainbl. Adcopbyusa. Xumuueckue ceoticmea,
noJyueHue, npumMeHenue yenepooa U KpemHus.

Oxcuowr yenepoo (1)  u (1V). Cpasnenue cmpoenus, ¢usuueckux,
XUMUYECKUX CBOUCME U Memo0oo8 noayyeHus. Yeonvnas  Kucioma.
Kapbonamwt u cuopoxapbonamot.

Oxkcuo xkpemnus. Kpemnesas xkucioma. Cunuxamol. Cmexno. Llemenm.
bemon.

Hemonctpanuu: Kpucramindeckue pemeTku aamasa u rpadura. 3HaKOMCTBO
c oOpa3namMu MPUPOJHBIX KapOOHATOB M CHJIMKATOB. (O3HaKOMJICHHE C
Pa3IUYHBIMU BUIAMH TOTUIMBA. O3HaKOMIIEHHE C BUJIAMU CTEKJIA.
KauectBeHHble peakiiuu Ha KapOOHAT- U CUITUKAT-UOHBI.
Pewenue 3a0au. Vicnonb3oBaHue CUCTEMbI IPU PEHICHUU 33124
Jlabopamopnas paboma: «Ilonmyuenune okcuma yriaepona (IV) m uzydenue
CBOMCTB KapOOHATOB U THAPOKapOOHaTOB. Pacno3HaBanne kapOOHATOBY
KontponrHas paboTa: HemeTamibl.

Tema 11 MetaJuibl (3 yaca)

Ilonooicenue memannog ¢ I11C. @uzuueckue, xumuyeckue ceoticmsa. Psan
HaANPsDKEHUH MeTalioB. OCHO8HblE CNOCOObI NOLYYeHUs MEMATLIO08.
Dnexktponus. [I[puMeHeHrne meTanios.

Kopposus. @axmopeul, erusaowue na ckopocms KOppo3uu. 3auuma om
KOppO3uu.

Tema 12 MeTa/uibl LJaBHBIX noarpyimn (3 yaca)

Ll]enounvie memannwvi. Ilonodsxcenue wearounbix U wesl0uHO3eMeNbHbIX
Memaios 8 NepuoOUHecKoll cucmeme u cmpoenue amomos. Haxoowcoenue 6
npupooe. Qusuueckue u xumuuecxue ceoticmaa. lIIpumenenue werounsvix u
UeNIOYHO3EMENbHBIX MEMAN08 U UX COeOUHEHUIL.

Hampuui, kanuii. Ceoticmea, nonyyenue.

Kanvyuit, maenuti. Ceoticmsa. Oxcuo, euopokcuo kanvyus. Ceoticmaa.

Kecmrxocmv 600b1. Cnocobvl ee ycmpanenus.

Amomunuii. Ilonoscenue anromunus 6 nepuooudeckol cucmeme u
cmpoenue eco amoma. Haxooicoenue 6 npupoode. Quszuueckue u xumudecxue
ceolicmea antoMunus. Amghomeprnocms oxcuoa u 2uOpoKCUOa AIOMUHUSL.

Tema 13 MeTajuibl NO00YHBIX NOATPyNn (2 yaca)

Kenezo — npedocmasumenv noboyrnot nooepynnel. Ilonoscenue sxneenesa
8 nepuoouyecKoll cucmeme u cmpoerue e2o amoma. Haxooicoenue 6 npupooe.
Duszuueckue u xumudeckue ceoticmea xncenezd. OKkcuovl, 2UOPOKCUObL U CONU
acenesza(ll) u xceneza(lll).

THousmue o memannypeuu. Cnocoowl nonyuenusi memannos. Cniagl
(cmanw, uyeyH, oopanomunuil, Oponsa). [Ipobrema 6e30mxooHvIX
npou3800CmMe 8 MEMALLYPSUU U OXPAHA OKPYAHCAIOUlell cpeobl.

JeMoHcTpanuy. 3HaKOMCTBO ¢ 00pa3liaMy BaKHEUIIIUX COJICH HATpus,
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KaJIusl, MPUPOAHBIX COSTMHEHHUM KaJblIUs, pyJAaMU kKejie3a, COSTUHCHUSIMU
amroMuHUsA. B3anMmoieicTBrE MIEI0YHBIX, IEJI0YHO3EMEIbHBIX METAIIJIOB U
aTIOMUHMS ¢ BoJIoW. CKUTaHME KeJie3a B KUCIOPOJIE U XJIOPE.
JlaGoparopHsble paboThl. [Toydenre rugpokcuaa aTtOMUHUS U
B3aUMOJICHCTBHE €r0 ¢ KUCIOTaMH U 1enodaMu. [lomydeHune ruipokcuioB
xkenesa(ll) u (II1) u B3auMoelicTBUE UX C KUCIOTaMU U IIEJI0YaMH.

KourposisHas padora: Merauisl

YYEBHO - TEMATHYECKHWH ILJIAH

No/Ne | HammeHnoBanue Bcero , uac B toMm uucne
TeM/MoyNeH Jlekuyu | Ipaktuueckue 3ausatus | KoHTposbHBIE paboThI
(ceMuHapsl,
JabopaTopHbIe PabOThI)
1 Moayis 1. O6ras 42 28 9 (4/5) 6
XUMHS
Tema 1 12 10 1(-/1) 1
Tema 2 12 8 2 (1/1) 2
Tema 3 8 4 3(1/2) 1
Tema 4 4 2 1(1/-) 1
Tema 5 1 0 1(-/1) -
Tema 6 5 3 1(1/-) 1
2 Monyib 2. 26 22 2 (-12) 2
Heopranuueckas
XUMHUSI
Hemeramisr 18
Tema 7 4 4
Tema 8 5 5
Tema 9 4 4
Tema 10 5 3 1(-/1) 1
Mertans 8
Tema 11 3 3
Tema 12 3 3
Tema 13 2 - 1(-/1) 1
Hroro 68 50 11 (417) 8
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE KYPCA

Y4eOHuKH:
1. Pymumuc I'. E. Xumust: veoprad. xumust @ yded. w9 w1 oOmeoOpasosar.

YUIPSKIICHHI /
I'. E. Pymsumuc, @.I'. @enpaman- M.: Tpocserienue, 2008

YueOHbIe NOCOOHS U JIONOJHUTEIbHAS JUTEPATYPA JJIS YUAIUXCSH

1 Xomuenko I'. I1., Xomuenko U. I'. Xumusa - M.: Hosas Bomna, 2001

2. OOrmast xumust B popMyJiax, OMperIeNieHHsIX, CXxeMax: Yded. rmocooue
[ITrvanoBud W. E. | ITarnoBuda ML , Tukaseiii B.®. , Manamko I1. M. - Ma.:
VYHiBepeimikae, 1996

3. OnmneitnukoB H. H., Mypasbesa I'. I1. Xumuss. OCHOBHBIC aJITOPUTMBI
pewrenus 3agad. - M.: U3a. otnen YHIIIO, ®USMATIINUT, 2003.

4. Xomuenko I'. I1., Xomuenko U. I'. COopHUK 33724 110 XUMHUH. —
Hosas Bonna, 2001.

5. Cabiruna M. B. Xvmust — CT16.: OOO « I Tormrpad yemyrmy, 2005

MeTOI[I/I‘IeCRI/Ie nmocoousi JOIMOJIHUTCJIbHAA JUTEPATYPA JJIA VUUTECJIA

1. OI'D- 20016: Dx3amen B HOBOM popme: Xumus; 9 k1. TpeHUPOBOUHBIE
BapHUAHTHI 9K3aMEHAIIMOHHBIX Pa0OT ISl TPOBEIEHUSI UTOTOBOM aTTeCTaIluu B
HoBo# (popme/ aBT. cocT. [.FO. Jlo6potun, A.A. Kapepuna- M.: ACT;
Actpens , 2016

2. I'abpuensn O.C., Octpoymos U.T"., Octpoymosa E.E. O6miast xumus B
TeCTax, 3a/1auax M ynpaxHeHusx 9 kiacc: YueOH. mocodue s
obmeoOpazoBar. yupexaeauii - M.: JIpoda, 2015

3. Ily3zakos C. A., ITonkos B. A. [Tocobue o xumuu. - M.: Beicimas mikosna,
1999.

4. Epemuna E. A. EI'D Xumus. Turnosie TecTOBbIC 3aaHus - M.:  Xumus,
2005.

5.Ky3smenko H. E., Epemun B.B. 2500 3aiau no xumuu ¢ pemeHusiMu. M.:
000 "Uzn. nom "OHUKC 21 Bex", "Mup u O6pazopanue", 2012.

6. KoBanpuykosa O. B., Conmaroa C. A. 780 TecToB 1o Xxumuu - M.:

YHUKVYM LEHTP, 2014

12



MULTIMEDIA - noanep:kka npeamera:

1. Otkpeitas xumus 2.0 OOO ®dusukon, 2001. ABTop Kypca - mpod. MOTU,
akanemMuk PAEH B.B.3eneHmos.

2. Equnslii rocygapcTBeHHbIN sk3aMeH Xumus. ['oroBumces k EI'D. Bepcus
2.0 «nTepaktuBHag nunus», 2005 . I1pocsemenne - MEJIA.

3. Buptyansnas mkona Kupumna u Medonus. Ypoku xumuu. 11-11 xmaccsl. -
M.: OO0 «Kupumn u Medoawuii », 2004.

4. Xumus. MynbpTuMenuiiHoe yaeOHoe mocodue HoBoro obpasia. - M.: 3A0
[Tpoceemenne-Menua, 2005.

PECYPCHOE OBECIIEYEHMHME

IHeuyaTHble MOCOOUS

1 Ilepuonnueckas cucTeMa XUMHYECKHUX JIEMEHTOB.

2. Tabnuiia pacCTBOPUMOCTH.

3. Psin akTMBHOCTH METaJIOB.

4. PaznaTouHble TaOIUIBI 2TIEMEHTOB U PACTBOPUMOCTH.

NudopmManuoHHO-KOMMYHUKATHBHbIEC CPEACTBA

1 Ha6opsr CD nuckoB mo Xxumuu,

2. Komnekuuu MuHepasioB, BOJIOKOH, TIACTMACC, METAJIOB U CILIABOB,
Kay4yKOB M pPE€3UH, IPOAYKTOB IepepabOTKU HEPTH, raza, yris u ap.
JKPaHHO-3BYKOBbIE MIOCOOMSI

1. BuyeopuiibMbl 110 XUMUH

TexHuveckue cpeacTsa 00y4eHust

1. Komnerotep npenoaasarens (P-11-800/286 M6/20 I'P./CD).
2. MynbTUMEIUAIIPOCKTOP.
3. TeneBu3zop, BUAEOMaruuTooH.

Y4eOHO-IpaKTHYECKOE U YUeOHO-1a0opaTopHOe 000pyI0BaHHE

1 OOGopynoBaHue 111 MOKa3a XMMUYECKOTO YKCIIEPUMEHTA
2. O6opynoBaHue 1)1l MPOBEICHUS JTJA0OPATOPHBIX PadoT.
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MMHUCTEPCTBO OEPA3BOBAHMS 1 HAYKM POCCHUIMCKOU ®EJEPAITN

denepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUs

Ypaiabckuii genepajbHbIi YHUBEPCUTET
umenu nepsporo Ilpesugenra Poccuu b. H. Eaxbuuna

CHEIUAJIM3UPOBAHHBIN YUEFHO-HAYUHBIN IIEHTP

YTBEPXIAIO
IIpopektop
o yueOHoii padboTe

C.T. Kusaszes

«_» 2017 r.

PABOYAA ITPOTI'PAMMA 110 ITPEJIMETY
«XHUMU S
10-11 KJITACCBHI

I ®U3UKO-MATEMATUYECKOI'O, MATEMATHUKO-
UH®OPMAIIMOHHOI'O U MATEMATUKO-3KOHOMHYECKOI'O TPO®UJIEN

BA3OBBI YPOBEHb

Hupexrop CYHL] Yp®Y A. A. MapTbesiHOB

Exarepunoypr 2017 .
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Caenenust 0 pazpaboTynKax

YyeHas cTeneHsb,
YyeHOE 3BaHUE
oU Y ’ omkHOCTh |Kadenpa IToamuck
O KBaJIM(DUKAHOH- A benp A
Hasi KaTeropus
Ky3pMuna Bricmas Yuurens XUMUHU U
Jlapuca KaTeropus OMoJIOruH
I'ennanreBHa
IIporpamma omoOpeHa Ha 3acegaHun Kadeapsl
HanmenoBanue [laTta 1 HoM ®UO 3aB r
€HO e Jl oMep O3 vez[yfome 0 TMormucs
Kadeapsl MIPOTOKOJIA Kadeapoi
XUMMHU U
00.00.2017 Ne 00  |M.H./lanunoBa
Ouonorun
COI''TACOBAHO

o y4eOHoii pabote

3amectutenb qupekropa CYHI] Yp®@Y
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[Tporpamma kypca «Xumusi» s 11 kinaccoB (pu3nko-MaTeMaTHYECKUH,
MaTeMaTHKO — MH()OPMAIIMOHHBIN, MATEMATHKO - SKOHOMHUYECKHU)
COCTaBJICHA B COOTBETCTBUU C TPEOOBaHUAMH (PeAepabHOTO U HAIMOHAJILHO-
PErMOHAILHOTO KOMITIOHEHTOB I'OCY1IapCTBEHHOTO 00pa30BaTEIHLHOTO
cTaHjapTa 0011ero 0opa3oBaHus U BKIIOYAET B €051 KOMIIOHEHT
00pa30BaTENBHOTO YUPEKICHHUS.
Obwas mpyooemxkocms Kypca 68 waca
8 MmoM uucie;
nexyuu 50
CeMUHAPCKUX 3aHAmuu 7
npakmuyeckux pabom 4
KOHMPOIbHBIX pabom T

CoCTaBUT € 1 b;

JLI'. Ky3omuna, yuumens kagheopwt xumuu u ouonocuu CYHI].

© I'OY BIIO Ypansckniit ®enepanbubiii Y HuBEpcuteT, 2017
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BBEJIEHUE
Heab u 3a1auu U3y4eHHs1 Kypca

[Tporpamma mo xumuu juist 11 kimacca (pu3uko-MaTreMaTHIECKUM,
MaTeMaTHKO-WH(OPMAIMOHHBIN, MATEMAaTHKO — YKOHOMUYECKUH TIPOGHUITH)
cocTaBlieHa Ha OCHOBE (heJIepaibHOTO KOMITOHEHTA TOCYIapCTBEHHOTO
CTaHAapTa CpeaHETO (ITOTHOT0) 001Iero 00pa3oBaHus

H3yuenue XUMuu HaAnpaeieHo Ha JocmuoiceHue medymmux ueﬂeﬁ:

*  OCBOCHME 3HAHMH O XMMHUYECKOM COCTABJIAIOIIEN €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, BAXKHEHIITNX XUMUYECKUX MTOHATUSIX, 3aKOHAX U TEOPUSIX;

*  OBJAJieHHe YMEHUSIMHU IIPUMECHSITH TTOJTyYEHHbBIC 3HAHUS JIJIs1 0ObSICHEHUS
Pa3HOOOPa3HBIX XUMHUYECKHUX SIBJICHUH U CBOMCTB BEIIECTB, OIICHKH POJIM XUMHUH B
Pa3BUTUH COBPEMEHHBIX TEXHOJIOTUIA U MOJIYYEHHSI HOBBIX MaTEPHAJIOB;

*  pa3BUTHE I03HABATEIBHBIX HHTEPECOB, HHTEIUICKTYyaIbHBIX CIIOCOOHOCTEH B
MIPOIIECCe CAMOCTOSATEIILHOTO MPHOOPETEHUSI XUMHUYECKUX 3HAHUH €
HCIIOJIb30BaHUEM PA3JIMYHBIX UCTOYHUKOB HH(GOPMAIIUU, B TOM YHCIIS
KOMITbIOTEPHBIX;

. BOCIIUTAHUE YOEKICHHOCTH B MO3UTHUBHOW POJIM XUMHH B )KU3HU
COBPEMEHHOI'0 O0IIECTBa, HEOOXOAUMOCTH XUMHUYECKU IPaMOTHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U OKPYKAIOIIEH CPEAE;

* IpPUMEHeHHeE MOJyYeHHBIX 3HAHUN U YMeHHi /1J1s1: 0€301acHOro
WCIIOJI30BaHUs BEIIECTB U MAaTEPUATIOB B OBITY, CEILCKOM XO3SIMICTBE U Ha
MIPOU3BO/JICTBE, PEIICHUS IPAKTUUECKUX 3a]1a4y B IOBCETHEBHOM KU3HMU;
MPEYyNPEKICHUS SBICHUM, HAHOCSIIMX BPEJl 3/I0POBBIO UYEJIOBEKA M OKPYKaIOIIeh

cpene;

TpeOoBaHUs K YPOBHIO NOATOTOBKHU YYaIIMXCSI
B pe3ynvmame uzyuenun Xxumuu y4eHUK 00JHCEH
3HATDH / MOHUMATD:

- XUMUUECKYIO CUMBO/IUKY. SBHAKN XUMHWYCCKHUX 3JICMCHTOB, CI)OpMy.TIBI
XUMHUUYCCKUX BCHICCTB U YPABHCHUA XUMHUUYCCKHUX peaKuHﬁ;

- 8avicHellue XUMUYECKUE NOHAMUA . XUMUUECKULL DJIeMeHm, amoM,
MONEeKYa, OMHOCUMEIbHblE AMOMHAS U MOJIeKYISAPHASL MACCHL, UOH,
XUMUYECKasl C8A3b, Geluecnao, BEMIECTBA MOJIEKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS, KIACCUPUKAYUS BelyeCms, MOJlb, MOJAPHAS
macca, MOJIAPHLIL 00beM, XUMUYEeCKas peakyus, K1accupuxkayus peaxyu,
INEKMPOSUM U HEILeKMPOIUM, INEKMPOIUMULECKAsT OUCCOYUAYUS,
OKUCTUMENb U BOCCMAHOBUMENb, OKUCTEHUE U 80CCMAHOBIEHUE,
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- OCHOBHBblE 3aKOHbl XUMUU: COXPAHEHUS MACChl BEIIECTB, MOCTOSIHCTBA
COCTaBa,

- OCHOGHblE MeopUU XUMUU: XUMUYECKON CBS3U, TEOPUHU
AIEKTPOJUTHYECKON AUCCOLMAIIMU, TEOPUHM CTPOCHHUS OPraHUYECKUX
COE€IMHEHUN

yMeTh:

- HA3bl6AMb: XUMUYECKUE dTIeMEeHmbl, COOUHEHUS U3YYEeHHbIX KNACCO8;
00BACHAMD. PU3UUECKUL CMBICTL AMOMHO20 (NOPAOK0B020) HOMePA
XUMUYECKO20 2NeMeHmA, HOMEPO8 cPYNNblL U NeEpUood, K KOMOPbIM leMeHm
npunaonedcum 6 nepuoouveckou cucmeme J[.1U. Menoeneesa;
3AKOHOMEPHOCMU USMEHEHUsL CBOUCME JJIeMEHMO8 8 NPEOenax MAlblX
nepuo0os U 2asHbIX NOOSPYNN,; CYWHOCHb PeaKyull UOHHO20 0OMeHA,

- XapaKmepu3o6ams. XuMuueckue c80UCMEa OCHOBHbIX KIACCO8
HeOpeaHUu4ecKux 6euecms;

- Onpeoessmb. CoOCmas seulecmes no ux Gopmynam, NPUHAOEHCHOCb
seuecme K OnpeoeieHHOMY KIACCy cOeOUHEeHU, Munbl XUMUYECKUX peakyull,
BAJIEHMHOCIb U CHEeNeHb OKUCIEHUS INeMEeHMA 8 COeOUHEHUSX, MUn
XUMUHECKOU C853U 8 COCOUHEHUSIX, BO3ZMONCHOCHb NPOMEKAHUSL PeaKyull
UOHHO20 0OMeHa; XapaKTep CPelbl B BOAHBIX pacTBOpPaX HEOPTaHUYECKHUX
COCIUHCHMH,

- 00bACHAMb: 3aBUCUMOCTb CBOMCTB BEIIECTB OT X COCTaBa M CTPOCHUS,
MPUPOTY XUMMUUYECKOU CBS3U (MOHHOM, KOBAJIEHTHOM, METAJITHYECKOM );

- cocmaenams: ()oOpMyJibl HEOPLAHULECKUX COCOUHEHUN U3YUEHHbIX KIACCO8,
cXeMbl CmpOoeHUst amomos nepgvix 20 s1emenmos nepuoouleckou CUcmemol
JI.U. Menoeneesa, ypasHeHuss XUMUYECKUX PeaKYULL,

- o0pawmamuca ¢ xumuueckoul nocyoou u 1abopamopHvim 060py0osanuem,
- GbINOJIHAMb XUMUYECKUI IKCHEPUMEHM TIO: PACTIO3HABAHUIO
BXHEHIITNX U HEOPTaHUYECKUX BEIIECTB

- PACRO3HABAM b ONLIMHBLIM NYMEM. KUCIOPOO, B000POO, PACEODbL
KUCI0m U weiodell, Xaiopuo- UOHbL.

- GBIUUCTIAMb. MACCOBYIO OO0 XUMUUECKO20 dNIeMeHma no Gopmyne
COCOUHEHUS, MACCOBYIO OO0 BeUecmed 8 pacmeope; KoJIUu4ecmeo seulecmaed,
00BeM UL MACCY NO KOJUYECMBY 8elecmsd, 00vbemy iU Macce peazeHmos
UU NPOOYKMO8 pearkyuu,

- HPO6OOUMb CAMOCTOSTEIIBHBIN MMOUCK XUMUICCKON MH(POPMAIIHH C
WCIIOJIb30BAHUEM Pa3JIMIHBIX HCTOYHUKOB (CIPABOYHBIX, HAYYHBIX M HAYIHO-
MOMYJISIPHBIX W3JIaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB UHTepHeTa);
WCIIOJIH30BaTh KOMITBIOTEPHBIEC TEXHOJOTUH ISl 00paOOTKU U TIepeaadn
uH(pOpMaIKU, | €€ MPEACTABICHHS B Pa3IMUHbIX (popmax;

Hcnonb3oBaTh NpUOOpeTeHHbIE 3HAHUS U YMEHHS B PAKTHYECKOI
NAesITeJIbHOCTU M TOBCEIHEBHOM KU3HHU JIJIsI:

OOBSCHEHUS XUMUYECKUX SIBIICHUN, TPOUCXOAIIUX B IPUPO/IE, OBITY U Ha
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IPOM3BOJICTBE;
oTpeieNieHUs] BO3MOYKHOCTH MTPOTEKAHUSI XUMHUYECKUX TPEBPAIICHUH B pa3-
JMYHBIX YCIOBUSX U OIICHKH MX TIOCTIEICTBUN YKOJIOTHYECKHA TPaAaMOTHOTO
MIOBEJICHUS B OKPYKAIOIICH CpeJie;
*  9KOJO2UHECKU 2PAMOMHO20 NOBEOCHUsL 8 OKPYCarouell cpeoe;
*  OIICHKH BJIMSHUS XUMHYECKOTO 3arpsS3HEHUS OKPYKAIOIICH CPEeIb
Ha OpTraHW3M YeJIOBEKa U APYTHE )KUBBIC OPTAHU3MBI; OYEHKU GAUAHUS
XUMUYECKO20 3a2PA3HEeHUs. OKpYi#caroujeli cpeovl Ha OP2aHu3M 4el08exd;
*  6e30nacHo2o obpawieHus ¢ 20proYUUMU U MOKCUYHBIMU 8eujecmeami,
1a6opamopHvimM 0060py008aHUEM,
npu2oOmMosieHue pacmeopos ¢ 3a0aHHOU KOHYenmpayuel 6 Oblmy u Ha
npouzeoocmee;
*  Kpumuweckou oyeHKU 00CMOBEePHOCMU XUMUYECKOU UHpopmayuu,
nocmynaroujell U3 pazHvlX UCOYHUKOSB.
MeToanveckasi HOBU3HA Kypca

C uenpto GopMUPOBAHUS U PA3BUTUS UHTEIVICKTYIbHBIX, TBOPYECKUX
CIIOCOOHOCTEH yJaluxcs B JAHHOM Kypce IIUPOKO MCIOIb3YETCs
pOOIEMHBIN U UCCIIEN0BATENLCKUI METOIBI 00yUEHUS, TIPEANOIaratoIme
aKTUBHYIO paboTy yuamuxcs. FMcnone3yroTcest pa3sHooOpa3Hbie (POPMBI
MIPOBEICHMS 3aHATHN: JICKIINHA, CEMUHAPBI, SBPUCTUICCKHEC OCCE/IbI, ICTOBBIC
UTPBI, JTA0OPATOPHBIC PAOOTHI-HCCICTOBAHUS U JIP.

Bonbimoe BHIMaHUE yASTSISTCS XUMHUIECKOMY SKCIIEPUMEHTY:
JEMOHCTPAIIMOHHOMY U CAMOCTOSITEIIBHBIM J1a00paTOPHBIM paboTam
yaamuxcs. [Ippdem uemoas3yoTes Kak TpaauiMoHHbIE (hOPMBI TTPOBEICHHUS
paboT, Tak U TPOOJIIEMHBIN IKCIIEPUMEHT.

Ha dbopmupoBanue n1earenbHOCTHO-KOMMYKATUBHON KOMITETEHTHOCTH
HaIPaBJICHO UCIIOJIb30BAHUE KOJUIEKTUBHBIX (DOPM pabOTHI B TpyIIIax
MEPEMEHHOTO M MOCTOSTHHOTO cocTaBa. OCHOBHOM yIOp JeNaeTcs Ha
U3y4YeHHUE OOIIMX 3aKOHOMEPHOCTEHN MPOIECCOB U MPAKTUIECKOE HX
UCIOJIb30BaHUE. bolbilioe BHUMaHUe yienseTcs MPUMEHEHHUIO MOTYyYEHHBIX
3HaHWI, B TOM YUCJI€ B HECTAH/IAPTHBIX YCIOBUAX, PEIICHUIO KAYECTBEHHBIX U
pacyeTHBIX 3ajad.
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COIEPKXAHUE KYPCA

(Dedepanvhblii KOMHOHEHM 20CYOAPCMBEHHO20 CIMAHOAPMAa 6A308020 YPOBHS
8bl0€eJIeH KYPCUBOM)
O0mas xumus

Tema 1 Ilepuoanueckuii 3axoH u Ilepuoanueckasi CHCTeMa XHMHYECKHX
jeMeHToB JI.M.MeHaeieeBa HA OCHOBE YUEHHSI 0 CTPOEHHUH aTOMAa

(8 yacon).
Mooenu cmpoenusi amoma. Aopo u nyknionwvl. Hyknuowvl u uzomonuwl. Pacuer
OTHOCHUTEIIbHOM aTOMHOM MacChl 3JIEMEHTA C YYETOM €r0 U30TOMTHOIO COCTAaBA.
DnexkTpoH. [yanusm snektpona. KBantoBele uncna. OnpeaeneHue
XUMHUYECKOTO AJIEMEHTA 110 Ha0Opy KBAaHTOBBIX YHCEN BaJICHTHOTO JJIECKTPOHA.
Amomuas opbumans. Pactipenenenue 3JeKTPOHOB 110 OPOUTAIISIM B
COOTBETCTBMM C IipuHIMIIOM [laynu, npaBuiom XyH/a, TPpaBUiIOM
KneukoBckoro. Onexkmponnas kongueypayus amoma. Barenmuvle
anexkmponvl. OCHOB8HOE U 8030VIHCOECHHBIE COCMOSHUS AMOMOS.

DNeKmpoHHas KiacCuuKkayusi XuMudeckux jnemenmos (S-, p-, d- anemenmst).
DJIEKTPOHHBIE KOH(PUTYPALITU ATOMOB TIEPEXOIHBIX JIIEMEHTOB.
CoBpemenHas popMyIUpOBKa MEPUOIUUECKOTO 3aKOHA U COBPEMEHHOE
COCTOSIHUE TTEPUOANYECKON CUCTEMbI XUMHUYECKUX JIEMEHTOB
J.1.Menpeneena.

Kontpoinbnas padora: Ctpoenue atoma. [lepnoanueckuii 3aKoH.

Ilepnonuueckas cucrema.

Tema 2 OKHCINTEIbHO-BOCCTAHOBHUTENbHBIE peakuun (OBP).
DuiekTpo.u3 (10 yacoB)

Cmenenv oxkucnenus. Onpeoenenue cmenenu OKUCIeHUs d1eMeHmos -4
nepuooos no I1C. I[Ipoyeccol oxucienus u 6occmanogienus. Basxcunetiwue
oxucaumenu u eoccmanogumenu. OBP. Memoo snexmponnoeo banranca.
Merton 31eKTpoHHO — HOHHOTO Oananca. Cocrapienue ypasHenuit OBP u
paccTaHOBKA B HUX KOA((DHUIIMEHTOB. DIIEKTPOIN3 PACTUIABOB M PACTBOPOB
COJIe Ha MHEPTHBIX AJIeKTpoaax. [IpoMbllieHHBIE U Ta0OpaTOPHBIE CIIOCOOBI
MOJTYYCHUS KUCIIOT, IIEI0YEH, BOIOPOIa, KUCIOPO/Ia MPH IIICKTPOITH3E
PacTBOPOB M PACILIABOB COJICH.

Cemunapckue sanamus: 1. PaccranoBka K03(QGUIMEHTOB METOI0M
ANIEKTPOHHOTO OaliaHca. 2. DJIEKTPOJIU3 pacTBOPOB coJiei. Pemenue 3amay.
Jlabopamopnas paboma: 1. «<OBP»

KonTtpoasHas padoTa: 1. OBP. 2. DiekTpoin3 pacTBOPOB COJISH.

Tema 3 OCHOBBI TEOPHM IJEKTPOJUTHYECKOI Juccounamun. I'mapoan3
coJieii (10 yacoB)

Inexkmponumol. Heanexmponumoi. Teopus Appenuyca. Mexanusm
JUCCOIMALINY 111 COSTMHEHUI C MOHHBIM ¥ KOBJICHTHBIM MOJIIPHBIM THUIIOM

CBJA3HU. CM]leble, crabvie dJleKmpoJiumal. KI/[C]ZOWlbl, OCHOB6AHUA, coau ¢ modKu
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spenusi TI/].

Obmennvie peaxyuu. Ilpusnaxu neoopamumocmu peaxyuii. MonexynapHvie

noJHble, COKpaweHHble UOHHble ypasHenus. Kauecmeennvle peakyuu.
HemoncTpanuu. VcribiTaHue pacTBOPOB BEIIECTB Ha DJIEKTPUUYECKYIO
IPOBOJUMOCTb. JIBH)KEHHE HOHOB B AJIEKTPUUECKOM II0JI€.
Kucnas, wenounas, neimpanvnas cpeoa. Mnoukamopwt, pH. Tun cudponu3za:
1o Kamuouy, o AHUOHY, NO KAMUOHY U NO AHUOHY; COJIU He N008ep2arujuecs
2uUoponusy, Heoopamumolii 2uopoaus. I uopoaus neopeanuyeckux coeOuHeHuu.
CoBMeCTHBIN THAPOJIA3 COJIEN, B3AUMOIEHCTBHUE BEIIECTB C MPOTYKTaMH
TUAPOJIH3A.

Cemunapckue sanamus: BzanMoaeiicTBue BEIECTB ¢ MPOIYKTaMU THAPOIINA3A.

Jlabopamophwvie pabomuwi:

1. KauectBeHHbI aHanu3 (onpeieneHue mu@poBaHHBIX PaCTBOPOB BEIIECTB).

KauecTBeHHbBIE peaKIuy Ha KATUOHBI U AHUOHBL.

2. COBMECTHBIN THAPOIIU3 COJICH.

Konmponvuwie pabomul:

1. Teopus AEKTPOIUTUYECKOMN Arccoranuy. Peakiium noHHOro oOMeHa.
I'maponus conen.

Tema 4. Xumnuyeckass KHHEeTHKA. XMMHUYECKOe PaBHOBecHe (8 yacoB).
Ckopocmb peakyuu, ee 3a8UCUMOCHb OM PA3TUYHBIX (haKmopos. 3aKOH
JNEUCTBYIOUIUX MacC. DJHEPrus aKTUBALUMU. JHEPTeTHUECKUI NpOopUiIh
peakiuu, BIUSHUE TemiiepaTypbl. KaTtanuzanuzaTopsl U KaTanus
(rOoMOTeHHBIH, TeTepOTreHHbIN, (epMeHTaTUBHBIN ). UHrnouTopsl. Biusaue
KaTaqu3aTopOB U UHTUOMTOPOB HA PHEPTETUUECKUIN IPODUIIb PEaKInu.
OOpartumocTs peakiuii. XuMuueckoe paBHoBecue. CMeleHne paBHOBECHS
o] ICHCTBUEM pa3Nu4HbIX (GakTopoB. [lpunyun Jle [llamenve.
Konmponvnasa paboma: Xumuueckasi KWHeTHKa. XUMHUYECKOE PABHOBECHE U
CIIOCOOBI €T0 CMEIIIECHHUS.

Heoprannuyeckasi xumusi. XuMusi 3JIEMEHTOB.

Tema 5 Merauanl (3 yaca)

Tonoorcenue memannos 6 IIC. Quzuueckue, xumuyeckue ceovicmed. Pso
Hanpsoicenuil memanos. OCHOBHbIE CNOCOOBL NOJIYUEeHUS MeMALI08.
Onexmponus. [lpumenenue memannos.

Cemunapcroe 3auamue. Kopposus. @axmopul, énusoujue Ha CKOpoOCmy
Koppo3uu. 3auuma memanios om Koppo3uu.

Tema 6 MeTraibl IVIABHBIX HOArpynn (6 yacos)
Llenounvie memannvl. Ilonoxcenue weniounvix u ujel0YHO3eMeNbHbIX
Memaios 8 NepuoOUHecKoll cucmeme u cmpoernue amomos. Haxoowcoenue 6
npupoode. Qusuyeckue u xumuyeckue ceotcmesa. Ilpumenenue weiourvix u

WenNo0UYHO3EeMENbHBIX MemAjlilos U Ux coeouHeHUl.
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Hampuu, kanuu. Ceoticmea, nonyueHue.

Kanvyuit, maenuti. Ceoticmea. Oxcuo, eudpokcuo kanvyus. Ceoticmaa.

XKecmkocmwv 600b1. Cnocobul ee ycmpaHeHusl.

Anromunuii. [lonoscenue anomunus 8 nepuooudeckol cucmeme u
cmpoerue e2o amoma. Haxoowcoenue 6 npupoode. @uzuueckue u xumuieckue
CBOUCMBA ANOMUHUS. AMPOomepHOCcmb OKCUOa U 2UOPOKCUOA ATNIOMUHUSL.

Tema 7 MeTajibl IO00YHBIX MOArpyNnm (8 yacos)

Keneso — npeocmasumens nobounoti nooepynnul. Ilonodcenue sncenesa
8 nepuoouyeckou cucmeme u cmpoenue e2o amoma. Haxoorcoenue 6 npupooe.
Qusuueckue u xumudeckue ceoticmaa xeneszd. Oxkcuovl, 2UOPOKCUObL U CONU
arcenesza(ll) u oceneza(lll).

Xpom u mapeaney — npedcmasumenu no60yYHvIX nooepynn. Barenmmuvie
B03MONCHOCIU AMOMO8 INeMeHmMOo8 nobounbix nooepynn llepuoouueckoti
cucmemsl xumudeckux snemenmos. Ceoticmea coeOuHeHuti 00pa3o08aHHbIX
NeMEeHMaAMU NOOOUHBIX NOOSPYNN.

Cemunapckoe sanamue’. [lonamue o memannypeuu. Cnocobsl nonyyerus
memannos. Cniagvl (cmanv, wyeyH, OpartoMurul, opousa). Ilpobrnema
0e30mxX00HbIX NPOU3BOOCNE 8 MEMATTYPUU U OXPAHA OKPYHCAIOUell CPeobl.
JleMoHcTpaiuy. 3HaKOMCTBO ¢ 00pa3liaMy BaXKHEHIITUX COJICH HATpUsl, Kaus,
MIPUPOTHBIX COCTUHCHUH KabIIHS, pyAaMH JKeJle3a, COSTUNHECHUSIMU
anmroMuHUs. B3anMoaeicTBrE MICIOYHBIX, MET0YHO3EMEIbHBIX METAIIIIOB U
ATIOMUHHUS ¢ BOIOW. CKUTaHME KeJe3a B KUCIOPOIE U XJIOPE.
Jlabopamophwvie pabomei. [lonydeHne THAPOKCHIA ATFOMUHUS U
B3aMMOJICHCTBHE €T0 C KUCIOTaMU U Tiesniouamu. [lomyuenre ruipokcu1oB
xene3a(ll) u (I1I) u B3auMoaeiicTBUE UX C KHCIOTAMU U IIETIOYaMH.
Konmponvnasa paboma: Metasnibl T1aBHBIX M TOOOYHBIX MOATPYIIII.

Tema 8 Hemerasuibl (10 yacoB).

["anorensl. @u3zuueckue ce0lcmM8a, HAXOHCOeHUe 8 NPUPOOe, XUMUYECKUEe
CBOUICMBA 2A/I02€H08 NPOCMbIX 8eUeCms, 1aO0pamopHbvle U NPOMbIUTIEHHbIE
cnocobvl nonyuenus. Kuciomsi: 6ecKuciopoonvle u KUCiopoocooepicaujue.
Conu.

Cemunapckoe 3auamue: I'aoreHsl B OpraHn3Me 4elloBeKa: MoJib3a U BPE.

XaTbKOTeHBI (KHCIIOPOI U cepa). Pusuueckue c8OUCMBa, HAX0HCOeHUe 6
npupooe, Xumudeckue C8oLUCmM8d XaibKO2eH08 NPOCMbLX GeUecms,
J1abopamopHtble U NPOMbLULIEHHbIe CHOCOObL NONYYeHUs. Alomponus:
annomponvle Mmoougpuxayuu kuciopooa u cepwl. Oxcuowt cepwui (1V), (VI).
Kucnomui: 6ecxkucnopoonvie u kuciopoocooepaicawue. Conu: Kucivle u
cpeonue. OKUCITUMENbHO-80CCMAHOBUMENbHbLE CEOUCMBA COCOUHEHULL CEPb.
Kauecmesennvie peaxyuu na SO42, SOs2,

Cepnas xucnroma. HayuHble TpuHUUIIBI TPOU3BOICTBA. OneyM.
Cneunduyeckue CBONCTBA KOHLIEHTPUPOBAHHOW CEPHOUN KUCIOTHI.
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DJeMeHThI NOArpyIIIbI a30Ta (a30T U docdop). Pusuueckue ceovicmaa,
HaxooicoeHue 8 npupooe, Xumuieckue ce0UCmea NpoCmbixX euecms,
nabopamopmsle U NPOMbIUIEHHbLE CHOCOObL NONYYeHUs. Annomponusi:
annompontule mooupurayuu gocgopa. Oxcuowt azoma (1), (1), (111), (1V).
Kucnomui: azomuas, memagocgopuas, opmo- u nupogocghopuas. Conu:
KUcvle U cpeonue.

Azomnas kucroma. Haydasie TpUHITUIIBI TPON3BoOACTBA. Criennduieckue
CBOMCTBA KOHIICHTPUPOBAHHON 1 Pa30aBICHHON a30THONW KHUCIIOTHI:
B3aMMOJICUCTBHE C MeTaIaMu. MuHepalbHbIe yaoOpeHus. A3oT u ¢ocdop —
makpodseMeHThl. Kauectsennnle peakuun Ha NO3™, PO,

Cemunapckoe 3anamue: MuHepaabHbIe YAIOOPSHUS: 32 U IPOTHUB.

DJIeMEHTBI MOATPYIIbI yTiieposia (Yriaepoa u KpeMHui). Qusuueckue
CBOUCMBA, HAXOHCOEHUEe 8 NPUPOOe, XUMUYEcKue C80UCMBA NPOCHbIX
gewecms, 1a60pamopHbvle U NPOMbIULLIEHHbIE CNOCOObL NOJYYeHUs.
Annomponusi: arnomponusie moouguxayuu yenepooa. Oxcudwl yenepooa (11),
(IV), oxcuo kpemnus (\V). YVeonvnas u kpemnuesas kuciomol. Conu: Kucuvie u
cpeonue. Kauecmeennvie peaxyuu na COz> , SiOz?",

Konmponvnasa paboma: Hemeranisi.

B3aumocBa3b HECOPraHUIECCKUX U OPraHuI€CKUX BEIIECTB.

Tema 9 I'eHeTHUYeECKAasI B3aHMOCBSI3bh HEOPTraHUYECKHX H OPTraHNYeCKHX
BeniecTB (5 yacos).

reHeTI/I‘-ICCKaH CBA3b MCKAY OCHOBHBIMHU KJIaCCaMU OPIraHMYCCKUX U
HEOPraHN4eCcKuX BemiecTB. COCTaBIeHUE YPAaBHEHUN XUMUUECKUX PEAKIIUMA
AJI1 OCYHICCTBIICHUA HMCIIOYCK XUMHWYCCKHUX npeBpaLueHHﬁ.

YYEBHO —- TEMATUYECKHA ILTAH

No/Ne | HammenoBaaue | Beero , B toM uncie
TeM/MOJlyJen yac Jlekuum | [Ipaktnueckue | KonTposbHbIe
3aHATHUSA paboThI
(cemuHapsl,
nabopaTopHbIe
paboThI)
Monyis 1. 36 25 6 (3/3) 5
OO6murast xumust
Tewma 1 8 7 - 1
Tema 2 10 5 3(2/1) 2
Tema 3 10 6 3(1/2) 1
Tema 4 8 7 - 1
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Monayns 2.
Heoprannyeckas
XUMUSA. XUMUSI
DJIEMEHTOB.
Tema 5

Tema 6

Tema 7

Tema 8

Monayns 3.
B3aumocss3b
HEOPraHUYECKHUX
U OPTaHUYECKUX
BCIIIECTB.

Tema 9

27

Ol = 00O W

20

~Noo N

5 (4/1)

1(1/-)

_2(1/1)
1(-11)

HUroro

68

50

11 (7/4)
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE KYPCA
Y4eOHMKH:

1. Pymsutuc I'. E. Xumus: HeopraH. xumus : y4e0. s 9 ki1
00111e00pa30BaT. yUpeKICHHM /

I'. E. Pyasutuc, ®@.I'. ®enpaman- M.: IIpocsenienue, 2008

YueOHble 10CO0MS M JONOJHUTEIbLHAS JUTEPATYPA LISl YYANIUXCS

1. Xomuenko I'. I1., Xomuenko U. I'. Xumusa - M.: HoBas Bonna, 2001
2. OOmiast xumus B popMmysax, onpeAeseHusX, cxemax: yued. mocooue
[[MumanoBuu U. E. , ITaBnoBudy M.JI. , Tukasseiii B.®. , Manamxko I1. M. -
MH.:

YuiBepcitaukae, 1996

3. OnmneitnukoB H. H., Mypasbesa I'. I1. Xumus. OCHOBHbIE aITOPUTMbI
peuieHus 3aaad. - M.: Uzn. otnen YHIIIO, ®U3MATIINIT, 2003.

4. Xomuenko I'. I1., Xomuenko U. I'. CoopHUK 32124 10 XUMHUH. —

Hosas Bonna, 2001.

5. Canpirnaa M. B. Xumus — CI16.: OOO «Ilomurpad ycmyruy, 2005

MeToanueckue nNocoousi M J0NOJHUTEIbLHAS JIUTEPATYPA I YYUTEas
1. EI'D- 20016: Ox3amen B HOBOM opMme: Xumusi; 11 k1. TpeHupoBouHbIe
BApUAHTHI SK3aMEHAIMOHHBIX pa0OT AJisi MPOBEJICHUSI UTOIOBOM aTTeCTalluU B
HoBo# (popme/ aBT. coct. [.FO. Jlo6potun, A.A. Kasepuna- M.: ACT;
Actpens , 2016
2. IN'abpuensa O.C., Octpoymos WU.I"., Octpoymosa E.E. O6miast xumus B
TecTax, 3aJauax u ynpaxnenusx 11 kmacc: YueOH. mocodue st
obmeoOpazoBar. yupexaeruii - M.: JIpoda, 2015
3. Ily3zakos C. A., ITonkoB B. A. [Tocobue mo xumuu. - M.: Beicimas mikorna,
1999.

4. Epemuna E. A. EI'D Xumus. TunoBsle TecTOBbIC 3a1aHus - M.:  Xumus,
2015.

5.Kysemenko H. E., Epemun B.B. 2500 3anau mo xumuu ¢ pemeHusimMu. M.:
000 "Uzn. mom "OHUKC 21 Bex", "Mup u O6pazopanue”, 2012.

6. Kopasbuykosa O. B., ConmaroBa C. A. 780 TeCTOB 1Mo XuUMHH - M.
YHUKYM ILIEHTP, 2014

MULTIMEDIA - nonnep:xka npeamera:

1. Otkpoitas xumus 2.0 OO0 ®uzukon, 2001. ABTop Kypca - npod. MOTH,
akageMuk PAEH B.B.3enenmnos.

2. Enunslii rocynapctBeHHbIN sk3aMeH Xumusd. ['otoBumces k EI'D. Bepcus
2.0 «MutepakTuBHas nuHus», 2005.11pocsemenue - ME/IUA.

3. Bupryansnas mxona Kupunna u Medoaus. Ypoku xumun. 11-11 xnaccsr.
M.: OO0 «Kupumt u Medoauit », 2004.

4. Xumus. MynbpTuMenuiiHoe yueOHoe mocodue HoBoro oopasia. - M.: 3A0
ITpoceemenne-Meaua, 2005.
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PECYPCHOE OBECIIEYEHHE

IleuaTHbIe TOCOOUA

[Teproanyeckasi CHCTEMA XUMUYECKUX AJIEMEHTOB.

Tabnuia pacTBOPUMOCTH.

Psan akTMBHOCTH METAJIJIOB.

Pazmarounbie TaOIHIIBI PJIEMEHTOB M PACTBOPUMOCTH.
NupopManiuoHHO-KOMMYHMKATUBHBIE CPeICTBA

Ha6opsr CD auckoB mo xumuw,

4. Kosiekuuy MUHEpaioB, BOJIOKOH, IJIACTMACC, METAJIOB U CIUIABOB,

Kay4qyKOB M pE3WH, MPOAYKTOB IepepaboTku HEPTH, Taza, yris u Ap.

o ~No o

w

JKpPaHHO-3BYKOBbIE IMOCO0UA

1. BuaeoguiabMbl 10 XUMUH

Texnuyeckue cpeacTBa 00yueHust

1. Komnerotep npenoaasarens (P-11-800/286 M6/20 I'P./CD).

2. MynpTUMEANanpoeKTOp.

3. TeneBusop, BUIEOMArHuTO(OH.

Y4eOHO-IpaKkTHYECKOE U YUeOHO-1a00paTOPHOE 000pyI0BaAHKE
3. OGopynoBaHue AJs TOKa3a XUMAYECKOTO IKCTIEpUMEHTA
4. OOGopynoBaHue AJisl MPOBEACHUS Ja00PaTOPHBIX PadOT.
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