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1. Komniiekc 0CHOBHBIX XapaKTepPUCTHK MPOrpaMMbl

1.1 lMosicHuTEILHAA 3aANUCKA
HononuurensHas o001eoOpa3oBarenapHas oOlIepa3BUBaiomas mnporpamma «5l
HCCJIEIOBATEIIbY COCTABIIEHA B COOTBETCTBUU C HOPMATUBHBIMU JOKYMEHTAMU:
1. ®enepanpHoro 3akona Ne273- ®3 or 29.12.2012 «OO6 oOpa3oBanuu B
Poccuiickon @enepanum».
2. KoHnenuuu pa3BUTHSL JTOMOJHUTEIRHOTO oOpaszoBanus aeteil (Pacmopsbxenue
[IpaButenscTBa Poccuiickoit @enepanun ot 04.09.2014 Nel726-p).
3. Ilpuxas MuHucrepcTBa IIpoceemenus Poccuiickoit denepauuun
(Munnpocserienus Poccun) ot 09.11.2018 Nel96 «O6 yrBepxnenuun I[lopsiaka
OpraHu3alid ¥  OCYIIECTBICHUS  0Opa30oBaTEIbHOM  JICSITEIBHOCTH IO
JIOTIOJIHUTENIBHBIM 00111e00pa30BaTEILHBIM IPOTPAMMaM.
4. TTucpmo Munucrepcta oopazoBanusi 1 Hayku PD ot 18 Hos6ps 2015r. Ne09-
3242. «Metoauueckue PEKOMEHJAIMU 10 TMPOCKTUPOBAHUIO JOTIOJHUTEIBHBIX
00111e00pa30BaTebHBIX TPOrpaMM (BKJIIOUAs] PA3HOYPOBHEBBIC IPOTPAMMBI)».
5. «CaHUTapHO-3MUIEMHUOJIOTHYECKIE TPeOOBaHUS K YCTPOMCTBY, COJCp)KaHHUE H
opraHu3aius pexxuma paboTbl 00pa3oBaTEIbHBIX OpraHU3AIUi JTOTIOTHUTEIILHOTO
obOpazoBanus nereit», [Toct Ned41 06 yrB. CanllunH 2.4.4.3172-14 ot 04.07.2014
[Ipennaraemass mporpaMMa cocTaBiieHa Ha ocHoBe [Iporpamm 3JI€KTHBHBIX
KypcoB: «Xumus 1is1 mrobo3HaTenbHeIX» P.I'. IBanosa, M.B. 3yesa, B.H. JlaBpoga,
E.Il. Pommnua, «3anumarensHas xumus» Jlatemmmosor A.B., «Xumnueckue
BEILIECTBA B IOBCEIHEBHOW XMU3HU 4enoBeka» cocT. H.B. Illupmmuna, «Xumusa u
*u3Hb» HoBukosoun H.D.
HanpaBiieHHOCTH NPOrPaMMBbl — €ECTECTBEHHOHAYYHAs
AKTYaJIbHOCTh MPOrpaMMbl. 3aHITHUS IO MPOTPaMME B XUMHUYECKOM KPYyxKKe «S1
UCCJIEIOBATEbY» IIOMOXKET OMPENeIUThCsl ¢ BBIOOpOM Tpodeccuu B 00IaCTH:
MEIUIMHBI, 00pa30BaHMs, DKOJOTUM, KPUMHHAIUCTUKH, TMHIIEBBIX TEXHOJIOTHI.
[TomoxeT B hOPMUPOBAHHUH €CTECTBEHHOHAYYHON KapTHHBI MHUPA.
Ilenaroruveckasi meaecoo0pa3HoCcTb: oOOydJaromuecs, KOTOPhIE BBIOMPAIOT
JTAHHBIA TIPEAMET ISl CAa4M 9K3aMEHa 3a Kypc cpenHel o0ireodpa3oBaTenbHOMN
IIKOJbI, @ TakKe y4YalluXxcsl C BBICOKOM MOTHUBanuend OOy4YeHHs, YYaCTHUKHU
Pa3IMYHBIX 3TAnoB BcepoCCUNUCKON OJMMITAAABI IIKOJBHUKOB MO XUMHHU CMOTYT
chopMHUpOBaTh TMPOYHBIE 3HAHUS B OOJACTH TaKOro TpeaMeTa Kak XHUMHUS.
[Iporpamma paccurtaHa Ha OKa3aHHE MOMOIIK O0y4JarouMMCs BO3pacT B HanboJee
TPYJIHBIX BOIIPOCAX XUMUUYECKOTO 00pa30BaHUS.
YpoBeHb 0CBOeHHUSI MPOrPaMMbl . 0a30BbIi
Anpecatr mnporpammbl. oOydaromuecs 15-18 ner. HaGop B rpynmer 6e3
npeaBaputeasHoro otoopa. KomnuectBo oOyuarommuxcs B rpymme 12-15 genoBexk.
O0bem ycBoeHus porpamMmbl: 1 rog oOyuenus — 4.5 daca B Hejiento, 166.5 yacos
B IOJ.
Cpoxk peanusauuu nporpammsl: | ro.


https://nsportal.ru/novikova-natalya

IleproaMYHOCTH U MPOAOIKUTENIBLHOCTD 3aHATHI: 3 pa3a B Heaemo 1o 1,5 Jaca
Ha rpynmy. Opranu3oBana | rpynmna.

®opma 00y4eHHs OYHANA: OYHAs.

Oco0ceHHOCTH OpraHM3anuM 00pPa3oBATEJNbHON AeATEIBHOCTH: TPYIIIbI
GopMupyrOTCS M3 00y4aroU[UMXCs, MPOSBISIONIMX TMOBBIIIEHHBI HWHTEpPEC K
U3YYEHUIO MPEeAMETa XUMUS, COCTAB TPYMITbI TOCTOSHHBIH.

VY4eOnblll roJ HaUMHAETCs ¢ 1 CeHTAOpSL.

[Iporpammy peanusyer neaaror J0NoJHUTEILHOr0 00pa3oBaHus. JlonoaHuTeabHas
oO1reoOpa3oBarenbHasl  oOIepa3BuBaroias mporpamMmma «5  ucciaegoBaTeIb
peanusyeTcsl B TEUEHHUE BCETO0 YU4EOHOI0 ro/ia, BKIKYask KAHUKYJISIPHOE BpPEMS.

1.2 Iesn, 3a1a4M NPOrpaMMbl

Ieab: moaroToBka OOYYAIONUXCS K OCO3HAHHOMY BBIOOPY TPOQWIIS BBICIIETO
y4eOHOTr0 3aBEJICHUS JIJIS JaJIbHEHIIIEr0 00yUYCHUSI.

3apaum:

Oobyuarwmue:

o 0000mIeHue u yriayoieHue coqiepxkanus 0a30BOro yueOHOro npeaMera;

e COBCPIICHCTBOBATh Yy Y4YalllMXCS BaKHCHUINNE BBIYUCIMTCIIbHBIC HABBIKH |
HABBIKW PEIICHUS TUITOBBIX XUMHUCCKHX 33124

e Ha OCHOBE IMOJYYEHHBIX 3HAHUN MO XUMUM Ha 0a30BOM ypOBHE c(HOPMUPOBATH
YCTOWYMBBIE YMEHUS M HABBIKU PEIICHUS PACYETHBIX U AKCIIEPUMEHTATBHBIX 33/1a4;
BocnurarenbHbie:

e TMIOKa3aTh €AMHCTBO MUKPO- U MAaKpPOMHUPA Yepe3 KOJIUYECTBEHHbIE OTHOILIICHUS B
XUMHH, €JUHCTBO HEOPTraHWYECKON W OpPraHMYeCKOW XMMUU Yepe3 TeHETHUYECKHe
PSIIBI BEILIECTB, a, CJIEN0BATEIbHO, U €IMHCTBO HEKUBOW U KUBOW TIPUPOJIBL;

¢ V/OBIETBOPEHHE ITO3HABATEIBHBIX HWHTEPECOB, OOYYAIOIMIUXCS B Pa3IUUYHBIX
cepax 4enoBeUeCKOn e TENbHOCTH;

Pa3BuBarwinue:

o MPUBUTH YYAIIUMCS HMHTEPEC CaMOCTOATEIbHO NPUOOPETaTh U TMPUMEHSTH
3HAHMSI TIOCPEJACTBOM TBOPYECKHUX 3aaHUM;

e Pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH YyYAIIMXCS TOCPEACTBOM PEIICHHUS
HECTaHJAPTHBIX 3a71a4 W MCTOJIb30BaHUS PA3TMYHBIX METOJIOB OCBOCHUS 3HAHUU H
dbopMupoBaHUS KOMIIETEHTHOCTEH.



1.3 Coaep:xxanue nporpaMmmbl
Y4eOHbId IUIAH
1 roxg o0y4eHus.

Ne Ha3zBanue Tembl Bcero | Teopern | mpakTHue dopma
YacoB | YeCKHX CKHX KOHTPOJIsI
1 | Beenenue. 2 2 0 Oecena
2 | KomnuectBoO 6 6 0 00BSICHEHHE
BEII[ECTBA. HaOIr0IeHNE
3 | PactBOpHI. 16 12 4 pednexcus
4 | KayecTBEHHEIE 7 5 2
pEaKIIny.
5 | CtpoeHue BellecTBa. 13 11 6
Cwmecu.
6 | Xumuueckas 19 11 8
KHHETHKA.
DJIEKTPOXUMHUSL.
7 | Xumuueckoe 5 5
ITPOU3BOJICTBO
8 | Teopus 11 5 6
AIEKTPOJIUTHIECKON
JIACCOIUAINH.
9 | Bugpl oOJUMIIMATHBIX 9 4 5
3a1ad4.
10 | Dkckypcun. 64.5
Bcero: 166.5 61 31

Conepxanune yueOHOro nmjiaHa
1 rog o0y4enust

Tema 1. BBegenue.

Teopemuueckoe 3anamue: 3HAKOMCTBO C LEJNSIMH W 3aJadaMH  Kypca,
uHCTpyKTax 1o Th. BxomHas nuarnoctuka. IloHsATHE O METOAE Kak CpEeACTBE
HAay4yHOTO  IIO3HAHWUS  JEUCTBUTEIBHOCTH.  MeTonbl,  CBA3aHHBIE  C
HETMOCPEICTBEHHBIM HM3yYEHUEM BEIIECTB: HAOJIOJCHUE, U3MEPEHUE, OMMCaHNE,
CPaBHEHHE, XUMHYECKHM OKCIEPUMEHT. AHAJIN3 W CUHTE3 BEIIECTB —
3KCIIEpPUMEHTAJIbHBIE METOIbI XUMUH. KaueCTBEHHBIN U KOJIMYECTBEHHBIN aHAJIN3.
[Torsitne 06 wMHAMKATOpax. XUMUYECKUN SI3bIK (TEPMHUHBI M HA3BaHUS, 3HAKH,
dbopMynbl, ypaBHEHHWs), €r0 BaKHEWIIHWE (PYHKIIMM B XUMHYECKOW HayKe.
CrmocoObl  BBIp@XEHUST  3aKOHOMEPHOCTEH B  XUMHH  (Ka4eCTBEHHBIMH,
KOJIMYECTBEHHBIN, MaTeMaTH4eCKud, rpaduueckuii). XUMHUUECKUE ONBITHI U
W3MEPEHUS], X TOUHOCTb.

Tema 2. KosmnmuectBo BemectBa. Teopemuueckoe 3zausmue. 1. Beruucienue
MOJISIPHOM MacChl BEHIECTB 110 XUMUYECKUM (popMynam.




2. PacyeThl ¢ MCHOJB30BAaHUEM MOHSTHUH «KOJMYECTBO BEIIECTBA», «MOJISIpHAS
Macca, «MOJISIPHBIA 00BEM Ta30B», «IIOCTOsIHHAS ABOTaJIpoO.

3. Pemenue 3a/1a4 Ha U30BITOK (TUIIBI pa3uyHbIe). BiusHue konuecTBa BEIIECTB
Ha MPOTEKaHNE XUMUYECKUX PEaKIIHil.

Tema 3. PactBopbl. Teopemuueckoe sansamue. 1loHATHE O pacTBOpax Kak
TOMOT€HHBIX  (PU3UKO-XMMHUYECKUX CUCTeMax. PacTBOPUMOCTh  BEILECTB.
@akTOphl, BIMAIOIIME HA pPaCTBOPUMOCTb TBEPABIX BELIECTB M TIa30B.
Kosdpdumuent pactBopu - MocTH. CrnocoObl BbIpaXKEHHSI KOHILIEHTpALUU
PacTBOPOB: MaccoBas JA0JIs paCTBOPEHHOIO BEILIECTBA, MOJIIPHAs KOHLUEHTPALUS.
[lonyyeHne BewIeCTB C 3aJaHHBIMM CBOMCTBAMHM. XHWMHYECKAs TEXHOJIOTHS.
TexHocdepa.

IIpakmuyeckoe 3ansimue: IPUrOTOBJICHUE PACTBOPOB.

Tema 4. KauyecTBeHHble peakuMu. Teopemuueckue 3aHAMU. POJIb
KaueCTBEHHOTO aHaJli3a B Pa3IMYHBIX 00JACTAX )KU3HH YeJIOBEKa.
IIpakmuueckoe 3anamue. IIpoBeieHNE KAUECTBEHHOTO aHAJIN3a HA MTPAKTHKE.

Tema 5. Ctpoenue BemecrBa. Cmecu. BeliecTBa B OKpysKarouied Hac Npupo/ie
U TeXHUKe. BellecTBa B mpupoe: OCHOBHBIE CBEJCHUS O BEILIECTBEHHOM COCTaBE
reocep u kocmoca. [lonstue o Texnochepe. Uucteie BemiecTBa u cmecu. Ilo-
HSITHE O TOMOTEHHBIX M TE€TePOreHHBbIX cMmecsx. CrocoObl pas3IesieHUus CMECei.
Ouncrka BemiecTB — (UIBTPOBAHUE, MEPErOHKA (IUCTUIUIALMS), BbITAPUBAHUE
(KpUCTayIM3anus), AKCTparupoBaHue, xpomaTtorpadus, BO3TOHKA.
NnenTudukaius BemEeCTB ¢ MOMOIIBIO OMpPEIeICHUs TeMIepaTyp IJIaBIeHUs U
kuneHus. [IpupoiHble CMECH — MCTOYHUK MOJYYEHUS] YUCTHIX BEIIECTB

Tema 6. Xumuveckasi KHHETHKA. JJIEKTPOXUMHSA. DHEPIeTHKA XUMUYECKUX
peakiuii. DHeprus akTuBaluu. [IoHATHE O MPOMEKYTOUYHBIX aKTUBHUPOBAHHBIX
koMIuiekcax. TeruoBoi 3¢ dext. TepmoxuMuueckoe ypaBHEHHE. XHUMHUYECKas
KHUHETHKA. CKOPOCTh XMMUYECKOW peakiuuu. PakTophl, BIUSIOIINE HA CKOPOCTh
XUMUYECKON peaklnu. 3aKOH IeMCTBUS Macc. 3aBUCUMOCTbh CKOPOCTH OT YCIIOBUIA
npoTtekanus peakuuu. Katanus u katanuzaropsl. OO1ue cBe1eHnsi 0 TOMOT€HHOM
U TETEPOreHHOM Karajin3e. XHUMHYECKOE pPABHOBECHE, BIMSHUE Pa3INYHBIX
¢dakTOpoB Ha CMEIIEHHE paBHOBecHsA. MeToa OmpeneneHus CKOPOCTH
XUMHYECKUX peakiuil. JHepretuka W numa. KamopuitHocTe OE€NKOB, >KHPOB,
YTIE€BOJIOB.

Tema 7. XumMuueckoe npou3BOACTBO. Teopemuueckoe 3anamue: 3HAKOMCTBO C
OCHOBAMU Y MPUHIUIIAMU. XUMHYECKOTO ITPOU3BOACTBA.

Tema 8. Teopusi 3JIEKTPOIUTHYECKOH IMCCOLHALMH. Teopemuueckue
3auamus: llonatne 00 SIEKTPOIUTUYECKON HUCCOIUAIUU. DIICKTPOIHUTHl H
HEAJICKTPOJIUTBL. MeXxaHnu3M JHCCOUMALMU 3JIEKTPOJIUTOB C Pa3IMYHBIM THIIOM
XUMUYECKo cBsi3U. CTeneHb ANEKTPOJUTHYECKON auccouuannu. CUIbHBIE U
ca0bIe AIIEKTPOIIUTHI.

OCHOBHBIE NTOJIOKEHUS TEOPUH IIEKTPOJIUTUYECKOMN nrcconuanuu. loHHbIe
ypaBHEHHUSI peakiuid. YCIOBUA TMNPOTEKAHUS peakuuu OOMeHa MExXay
3JIEKTPOJUTAMU JI0 KOHIIA B CBETE€ HOHHBIX MPEICTABICHUM.

Kunaccudukanys MOHOB U UX CBOWCTBA.




Kucnotsl, ux knaccudukanus. Jlucconuanus KUCIOT U UX CBOMCTBA B CBETE
TEOPUU  DJIEKTPOJIUTUYECKON auccouuanuu. MOIeKyJsIpHbBlE U HOHHBIE
YpPaBHEHUS pPEaKUUW KUCIOT. DB3auMmoaencTBue KHUCIOT C  METajulaMH.
DIIEKTPOXUMUYECKHUIN PSAJl HANPSXKEHUM METAIUIOB. B3anmoaencTBUe KHUCIOT C
OKCUJAMU METAJUIOB. B3aMMOIENCTBUE KHUCJIOT C OCHOBAHUSMHM - PEAKLUSA
HelTpanu3anuu. BzaumoelcTBue KUCIOT ¢ coisiMu. Mcronb30BaHue TaOIUIIbI
PAaCTBOPUMOCTH JJISl XapPAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIOT.

OcHoBanus, ux kiaccudukanus. Jlucconuanus OCHOBaHUN U UX CBOMCTBA B
CBETE TEOPUH BIICKTPOJIUTHYECKOU AUCCOLMAMU. B3anMoaencTBue OCHOBAHUM C
KUCIIOTaMU, KHUCJIOTHBIMM OKCHAaMU U coyisiMd. lcmosib3oBaHue TaOIUIIbI
pPacTBOPUMOCTH JUISI XAPAKTEPUCTUKU XMUMHUYECKUX CBOMCTB OCHOBAHHUM.
Paznoxenne HEPACTBOPUMBIX OCHOBaHUU pu HArpeBaHUU.
Conu, ux kinaccudukanys U JUCCOLUAIMS Pa3IMUHbIX TUIIOB coseil. CBoiicTBa
COJIE B CBETE€ TEOPUU DIIEKTPOJMTHUUECKOM auccouuanvu. B3anmomencrsue
COJIEU C METaJUIaMH, YCIIOBUS ITPOTEKAHUA 3TUX peakui. Bzanmoaencrsue comnei
C KUCJIOTaMH, OCHOBaHUSIMHU U coJiAMH. Vconb30BaHue TaOJIMIIBI PACTBOPUMOCTH
JUIS XapaKTePUCTUKU XUMUUYECKUX CBOUCTB cosieil. OO6o0ImieHrne cBeneHuil o0
OKCHJIaX, UX KJIacCU(UKAIUM U XUMHYECKUX CBOMCTBaX. ['eHeTHUeCKHe PpsiIbl
METAJUIOB MU HEMETAJUIOB. | €eHeTHYeCKas CBsI3b MEXK/Y KJIaCCaMHU HEOPTAaHUYECKUX
BemecTB Peakiiuun WMOHHOTO OOMEHAa W OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE
peakiuu. CocTaBleHUE YPaBHEHNUN OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI
METOJIOM 3JIEKTpOHHOro Oaynanca. CBOMCTBAa MPOCTHIX BEIIECTB - METALIOB U
HEMETAJUIOB, KHUCJIOT M COJedl B CBETe MPEACTABICHUNA 00 OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX IPOLIECCAX.

Ilpaxmuueckue 3anamusa: ['eHeTUYECKUE PAOBl METALUIOB U HEMETAJUIOB.
I'enernueckass  cBsA3p  MEXAy  KJIACCaMU  HEOPraHUYECKUX  BEILIECTB.
[IpurorosiieHne pacTBopoB. Penienue 3a1a4 Ha IMPaBUIIO «KPECTAY.

Tema 9. Buabl oJuMNMaaHBIX 3aaad. [eopemuueckoe 3auamue. AJITOPUTM
peuieHns 3a1a4 Ha YaCTUYHOE B3aUMOJICHICTBUE CMECE OPraHUYeCKUX BEILECTB C
ONpENENEHHBIMA pEareHTaMu. AJITOPUTM pEUICHUs 3aJa4 Ha XUMHUYECKHE
OpEeBpalleHuss C YYacTUEM CMeCeil HW30MEpHBIX OpPraHMYECKUX BEILECTB,
NPUHAJICKAIUX K PA3IUYHBIM TOMOJIOTHYECKUM psigamM. KoMOMHUpOBaHHEIE
3a/1a4M 1O KypCy OpraHu4eCcKOil XUMUHU.

Ipaxmuueckue 3auamus: 3a7a4u IO XUMUH, JIJIS1 PEIICHUS KOTOPHIX HEOOX0IUMO
UCIIOJIb30BaTh Ta30Bble 3aKOHBI (B YAacTHOCTH, ypaBHeHHEe MeHaeneea-
Knaneitipona). 3agaun Ha HaXOXAEHUE CTPYKTYPHBIX (OpPMYJ MENTUIIOB IO
JAHHBIM O TIOTJIONIEHWH MPOJAYKTOB HMX CrOpaHusA. 3ajJadyd Ha HaXOXKJCHHE
CTPYKTYPHBIX (POpPMYJ KUPOB PACTUTEIBHOTO M KUBOTHOI'O IMPOUCXOKJICHHUS.
3ajaun Ha HAXO0XKJIEHHE MACCOBBIX J0JIEH CIOKHBIX 3()UPOB B CMECH MO JaHHBIM
0 mpoaykrax ruapoiusza 3¢upoB. KauecTBeHHbIE 3aJayu IO OPraHUYECKOU
xumuu. Pe3epB (1IKoJibHAs XUMUYECKAsl OTUMNNaAa). 3aJauyi Ha pacTBOPEHUE B
BOJIC IIEJIOYHBIX METAJUIOB, KPUCTAJUIOTUAPATOB. 3a/1aud MOBBIIIEHHOTO YPOBHS
CJIIOKHOCTH 10 Teme: «TepMoxumusi» (Ha UCIOIb30BaHUE CIEIACTBUS U3 3aKOHA
I'ecca). 3amaun Ha XMMHUYECKHE TMPEBPAIICHUS C Y4YaCTUEM CMeceH




HEOPraHUYECKUX BEUIECTB. 3aJaud Ha B3aMMHO YCWIMBAIOIIMICSA THIPOJIN3
coseii. KauecTBeHHBIE M pacUETHBIC 3a1a4U 110 TeMe: «DJIEKTPOIU3 pacCTBOPOB U
pacIulaBOB  UIEKTPOJIUTOBY. 3aJaud U yIOpaXHEHWs Ha oOpa3oBaHHE WU
pa3pylleHHe KOMIUIEKCHBIX COCOUHEHUH. 3aladd C MCIOIb30BAHUEM psAla
CTaHJAPTHBIX AJIEKTPOAHBIX MOTEHINAIOB METAIJIOB. 3a1a4yl HAa OKUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIE CBOWCTBA COCAMHEHMM MapraHna u xpoma. CocraBieHue
YPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C HCIOIb30BAHUEM
METOJla 3JIEKTPOHHO-MOHHOrO OanaHca. YNpaKHEeHUs. 3ajJjaud Ha XUMHUYECKUE
IPEBPAIIEHUS Fa30BbIX

3KCKprI/II/I. O3HakoMJIEHHE C MPOMBIIIIJICHHBIMHA crocooamMu IMpOU3BOJCTBA,
yCTpOﬁCTBOM XUMHYCCKHNX na60paTopH17I, MPAaKTUICCKAs COCTABJIAOIIAA XUMUA U
310POBEC, ObITOBas XUMUA, XUMHUSA B HI/II.L[@BOﬁ IMPOMBIIIIJICHHOCTH.

1.4 TlnannpyemMble pe3yabTaThl.

Oobyuarowguecsn 00131CHBL 3HAMD '

-npaBuiia 6e30nacHOM paboThl B XMMHYECKOM JTabopaTopuH,

-crocOObI TIOJYYEHUS U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKHUX
BEIIIECTB,

-METOIbl KAUECTBEHHOT'O aHAJIN3A.

ymemy.

-pemiaTh pacy€THBIC 3a/1a4d Pa3IMYHbBIX TUIIOB;

-IPOBOJIUTh XUMUYECKUN IKCTIEPUMEHT I10 TOJIYYSHHUIO PA3IMUHbIX BEIIECTB,
-IPOBOJIUTh XUMMYECKHH DKCIIEPUMEHT 1O KAa4eCTBEHHOMY OIPEIeNICHUIO
OpraHMYeCKUX BEIIECTB,

-OKa3bIBaTh TIEPBYIO MEIUIMHCKYIO TIOMOIIb TPU XUMHYECKHMX OXOrax u
OTpaBJICHUSX,

-0(hOpMIISATH pe3yJbTaThl PAOOTHI.



2.

KoMmiekc opraHn3aniuoOHHO-NEeAArOrM4eCKUX yCJI0BHUil

2.1 KasnenpapHblii yueOHsblil rpaguk 1 rox o0yyenus

Ne | mecsn TEMA Teop \MpakT ¢gopma dpopma
3aHATHUSI| KOHTPOJIS
1.BBenenne

1 |centaOps|TectupoBanue u 1 becena [rect
aAHKETUpOBaHUE. 3HA4YEHUE
XHUMHUYECKUX BCIIECTB B
YKM3HEIEATCIBbHOCTH
4CJIOBEKA. TexHuka
0€e30MacHOCTH.

2 |ceHTs0ps [buosoruyeckast posp| 1 neknusa [Co3gath
HEKOTOPBIX XUMHUYECKHX MIPE3CHTAITUIO
SJIEMEHTOB U COSITMHEHUM. 110 TEME
2. KonnuecTBO BelecTna.

3 |ceHTS0pb [BnusiHue konuuecTBa| 1 aexnud. | CocTaBUTh
BEIIECTB Ha MPOTEKaHUE KOHCIEKT
XUMUYECKUX PEAKITUM.

4 |ceHTs10pb [M30BITOK, IMOJIHOCTRIO| 1 pacckas [TecT
U3paCcX0J0BaHHBIC
BEIIECTBA. VYcnoBus
pPacTBOPEHUS ocajka.

B3auMmonelictBue cosien co
menouaMu. (AlCls, ZnSOa,
FeCls).

5,6 |ceHTs10pH |Pemmenne 3a1a4 Ha U30BITOK| 2 ceMu- |CaMOCTOSTEND
(TUIBI pa3JIMYHBIE). Hapckue [Has paboTa

3aHATUS

7 |cenTa0ps |[{03b1, TOpIIN 1 nekmus |OO6cyxaeHne

YCTHBIN OIIPOC
8 |cents0ps [Konnenrtparuu, [TJIK 1 Oecena |moOKJIaabl
ceHTs0psb 3. PacTBOpEL.
9,10|ceHTSI0pb [ IKBUBAJICHT. Pemenune| 2 cemu- |OOCyxIeHUE
3a1a4 HapCKUe |[yCTHBIA ONPOC
3aHATUS
11 |cenTs0Ops [PacTBOPBL. 1 nekuus |O0cyxaeHue
YCTHBIW OIPOC




12 |cents0ps |CiocoOb BBIPaKEHUS cemu- |O0Cyx)aeHue
KOHIICHTPAIIH PACTBOPOB. HApCKHUeE [YCTHBIN OMpoc
3aHSITHS
13 |cents0ps [Pemienue 3anay. cemu- |O0Cyx)aeHue
HapCKHe
3aHITHS
14 |centa0ps |Kpucramioruaparsi. oecena |[IpoBepounas
Pemienue 3amau. paboTta o
Temam 9-13
15, [cenTs10pb [PacTBOPUMOCTL ~ BEIIECTB. cemu- |O0Cyx)aeHue
16 Permrenne 3amay. HapCKHe
3aHSITHS
17 |centsa0ps |[CiennanbHble Ha3BaHUS nexuusa (O6cyxaeHue
BEIIECTB, HCIIOIb3YEMbIX B YCTHBIN OTIPOC
MEIUIIIHE. CnoBapnas
paborTa.

18, |cents0ps [[lemouku MpeBpAICHUS [Tpakta |O6Cy)1eHNE
19 BEILIECTB (Teopus " €CKOE€ |yCTHBII ompoc
TIPAKTHKA) 3aHSTHE
20 |okts0pe |[IpuroroBieHue pacTBOPOB. [TpakTuy |CamocTosTEND

[IpaBuio «KpecTay eckoe [Has paboTa
(InaroHanbHas cxema) 3aHSITHE
Pemmenue 3agau.
21 |okTsa0ps |HeoObuHOE BEIIECTBO BOAA. nekmus |O6cyxaeHne
YCTHBIN OIPOC
22, loxTsa0ppb ([IpakTtuueckass padora Nel [TpakTuu [oTUET
23 «PacTBOpBI» eckas
paboTta
24 |okTsa0ph |Pemenue 3a1a4 [TpakTrd |Y CTHBIN OTBET
KOMOWHUPOBAHHOTO THTIA €CcKoe
3aHITHE
okTs0ph [4. KauecTBeHHBIE peaKIIni.
25 |okTsa0pp |[loHsiITHE O KayeCTBEHHBIX becena |O0cyxaeHue,
peaknusaX. AHaIUTHYECKAS YCTHBIN OTIPOC
XUMUSI.
26 |okTs0pp |[‘pynmbel  0OHApYKUBaEMBIX nekuus |OOcyxaeHue,
MOHOB YCTHBIN OINPOC
27 |oktsa0ps |[IpakTtrueckast pabora No2 [IpakTuu |oTUeT
«KadecTBeHHBIE peaKIny HA eckas
HEOPTraHUYECKHUE BEIIECCTBAY pabora

(pacmo3HaBaHUE UOHOB)




28

OKTSI0pb

3araaku HCTOPHH.
KauecTBEeHHBIE peakIMM Ha
CIIy»0e TpaBoIopsiaKa

Cemunap

OO6cyxnenue,
YCTHBIN OIIPOC

29 |okTa0pp |KonuuecTBEHHBIN aHATU3. nekuusa (OOcyxaeHue
30 |okTsa0ps [Onpenenenue bopmyn [Ipaktuu |O6Cyx)1eHUE,
BEILIECTB. €CKOE |YCTHBIM OIpPOC

3aHSITHE

31 |okTs10pp | Pemenue 3a1a4 1o [IpakTra [CamocTOSTEND
Teme(29,30) eckoe |Has pabota

3aHSITHE
okTs0ps |[5. CTpoeHHE BeIIECTBa.
Cwmecu.

32 |okTs6pb (Teopus CTPOCHUS nexuus |OOcyxneHue,
XUMHYCCKUX BEIICCTB. YCTHBIN OTIPOC
BepTomuab! ¥ qanbTOHU/IBL.

33 |okTs10pb |[CTPYKTYpHBIE bopmyIbl nexuusa (O6cyxaeHue
BEILIECTB.

34 |okTs6pp |[Cmecu BEIIECTB neknus |O6CcyxaeHue
(KMIKOCTH).

35 |okTs0pp (Pemienue 3a/a4y HA [TpakTuy |CamocTosTEND
omnpeneneHre GopMyn U eckoe [Has paboTa
cocTaBa cMeceil. 3aHITHE

36 |okTsa0pp [CMecu  BemiecTB  (Taswhl, oecena |O0cyxeHue,
TBEPIBIC) YCTHBIN

orpoc,

37 |okTs6pp [Pemienue 3amau (cuctema [TpakTuy |O6CcyxaeHue,
YpPaBHECHUH, KBaJIpATHBIC €CKOE |YCTHBIM OIpPOC
YpaBHEHUA ) 3aHATHE

38, |okTsa0ps |3amaun c HENOJHBIM [Tpaktra |O0Cy)IeHNHE,

39 ycioBueM. Pelienus 3aaay. €CKO€ |YCTHBIN OIpocC

3aHITHE

40 [HostO6pp  [[IpakTHueckass pabora No3 [IpakTud joTUeT
«ITouck HOBBIX €CKOE
UHINKATOPOBY. 3aHSITHE

41 |Hosiopy ([IpakTHdeckass pabora Ned [IpakTuy [oTUET
«BpiBeieHNE UYEPHUIBHOTO ecKoe
TISITHAY. 3aHSITHE

42 |Hosi6ps  |[Tocnenusis Karis, nekiusa |O0CyXaeHue
TUTPOBAHHE.

43 [Hos0pp  |[lemouku MpEeBpaAILCHUS cemuHap [O0cyxaeHue
BEILIECTB.
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44 Hos10pp  [ANTOPUTMBI U TAOJULBI IS JIEKIMS [yCTHBIN ONpPOC
pacro3HaBaHUsI BEIIECTB.

45 |Hosi0ps (BemiectBa B moJie 3peHUS nekuus |O0cyxaeHue
MUKpockona. Kpucrasmisl.

46 |[Hos10ph  (3a7aYM-KPOCCBOP/IBI. CEMUHAp [KPOCCBOPIbI
3araiku UCTOPHH.

47 |Hos1O0pp  [McTopuueckue (bakTsl, oecena |O0cyxaeHue,
UCIIOJIb3YEMBbIE TUISt YCTHBIN OMpoc
pelieHus 3a1ay.

48 |Hosi0ps  [[IpoGnemMHbIE CUTYAIUU. nuckyccu|O0CyxIeHne

s
HOSIOPH  |6. XuUMHYECKass KWHETHKA.
DIIEKTPOXUMHUS.

49, [Hos0ph | XUMHUECKas KWHETHKA. nekmus |O6cyxaeHue,

50 CxopocTh XUMHUYECKHUX YCTHBIN OMpoC
peaKIuu, 3aBUCUMOCTb
CKOPOCTM  peakuui  OT
YCJIOBUM.

51 [Hos0pr [Pemenue 3amay. Koncranra [MpakTuy |O6cyxaeHue,
ckopoctu. IIpaBuno Bant- €CKOE |YCTHBIM OIpPOC
["ododa. 3aHATHE

52, |Hos10ps  [["a30BBIC 3aKOHBI cemuHap |O0cyxaeHue,

53, (oTHOCHUTENbHAS TJIOTHOCTH YCTHBIN OMPOC

o4 ra3oB) MIOCTOSTHHAS
ABOTa/IpO, MPUBEJICHUE Ta3a
K HOPMAaJIbHBIM yCIIOBUSIM).

55 [HOAOpE  [DneKTponu3. 3aKOHBI nexuus |O6cyxneHue,
DIIEKTPOJIM3a  PaCIUIaBOB. YCTHBIN OTPOC
Pemenune 3amau: «Macca
METaIINYSCKON IIaCTUHKU,

MOTPY’)KEHHOM B  pacTBOP
COJIN

56 [HOsOps  [3aKOHBI AIEKTPOJIN3a Oecena |OOcyxneHue
paCIlJIaBOB PACTBOPOB.

57 [HosiOpp [["anmpBaHOIIIACTHKA, nekuus |OOcyxaeHue,
MMOKPBITHE 15631 (105071 — YCTHBIN OINPOC
KOJIMYECTBEHHbIE
XapaKTEPUCTUKHU.

58, |HossOpp |PemieHne 3amad 1mo TeMme: [TpakTuy [CamocTosiTeNb

59 «BbIxong MPOAYKTA, eckoe |Has pabota
«IIpumecu BeiecTB» 3aHSITHE

60 |[mexaOpb |DHTATBINS, SHTPOIHI. nekuus |O0cyxaeHue
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61 |nexaOpp |PemieHue 3aga4 ¢ MOMOIIBIO [TpakTuy |CamocTosTeNb
CTEXHOMETPUIECKUX CXEM eckoe [Has paboTa
3aHSITHE
62 |nexaOpp |SnepHble peakiuu nekuus |O0cyxaeHue
63 |nexabpp |Pemenue 3anmau «SlnepHbie [TpakTud |ycTHBIN OnpoC
pEaKIumy. ecKoe
3aHSITHE
64 [nexaOpp |[CTexeoMeTpHuuecKue nekus |O6cyxaeHue
CXEMBI.
65 |nexabpp |PemieHue 3aga4 ¢ MOMOIIBIO [TpakTud |ycTHBIN onpocC
CTEXEOMETPHUUCCKUX CXEM. ecKoe
3aHSITHE
66 |nexadpr |(OdopmiieHue 3a1au. [Tpaktuu |O6Cyx)1eHNE
ecKoe
3aHSTHE
67 |nexadbpp |Mcmonb3oBaHue U CEMUHAP |yCTHBIN OMPOC
COCTAaBJICHHUEC CXEM.
nekadbpp |7. XuMuueckoe
IPOU3BOJICTBO.
68 |nexabpp |Bakneiimue mpon3BOICTBA nekmus |O6cyxaeHue
XUMHYECKUX BEIIECTB
69 |nexadpp |[Ipon3BoACTBO cepHas nekmus |O6cyxaeHne
KHCIIOTa
70 |nexabpp |[Ipon3BoACTBO a3oTHas nekmus |OO6cyxaeHne
KHCIIOTa
71 |nexabpp |([Ipon3BOACTBO aMMHAKa nekmus |O6cyxaeHne
72 |nexabpp ([Ipon3BOACTBO CTaNb, YyT'YH nekmus |[IpoekTHas
pabora
nexadps |8. Teopus
BIICKTPOITUTHYECKON
TTUCCOIIMAIIHH.
73 |mexabpb |DIEKTPOIUTHI u nexuusa (O6CcyxaeHue
HEDJICKTPOJIUTHI
74 \nexabpn | Pacuer CTETIEHU XUMHYEC|yCTHBIA OMPOC
MCCOLMALIAN cinaboro KU
AJIEKTPOJIUTA B PACTBOPE. DKCIIEpU
JlabopatopHas pabota MEHT
«OnbITHI c
DIIEKTPOITPOBOTHOCTHIO
BEIIICCTBY.
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75 |nexadpp [[IpakTuyeckas padbora NeS [IpakTud |oTUeT
«JlBmxeHne HOHOB B eCcKoe
pacTBOpE» 3aHATHE

76 |nexaOpp |Pemienue 3aja4 v [Ipaktuu |O0Cyx)1€eHME,
IPOU3BOICTBEHHBIM €CKO€ [yCTHBIHI ompoc
COJICp>)KaHHEM 3aHATHE

77, |dexabps/ ([IpakTrueckass padora Ne6 [TpakTuy |oTUeT

78, |auBapp  |[«3yueHue CBOWCTB €CKOe

79, BEILIECTB,  MPOU3BOJUMBIX 3aHATHE

80 POMBIIIIEHHOCTBIO
(cruaBbl, KHUCIOTHI, COJIH,

IETI0YH )»

81 |suBapp |[Xumuzarus CEIIbCKOTO cemuHap |O0cyxaeHue,
XO3SIMCTBA, JKOJOTMYECKUMN YCTHBIN OIPOC
aCIIeKT (ynoOpenus,

IPOU3BOICTBO u
WCITOJIb30BaHMUE)

82, |auBapp  |dusnueckas ¥ KOJUIOUIHAS cemuHap |O0cyxaeHue,

83 XUMUS. KommiekcHbie YCTHBIN OMpocC
COEIMHEHHUS

auBapb |9. Buabsl onuMmuagHbIX
3amay.

84, |aaBapp  |OKHUCIHTENIBHO- nekmus |O6cyxaeHue,

85 BOCCTaHOBHUTEJIbHbBIE YCTHBINA OTIPOC
pEaKIUu. Meton
MOJIypeaKuuu

86 |suBapr [PemieHue yrpakHEHHH TIO [MpakTuy |O6Ccy)kaeHue
teme 84,85 eCcKoe

3aHSITHE

87 |suBaps [Kmaccudukamms JIEKIUS |YCTHBIN Onpoc
OJIMMIIUAJHBIX 3a7a4.

88 |sHBapp (3amauM BBICOKHI YPOBEHB JIEKIUS |YyCTHBIN Onpoc
CJI0KHOCTH.

89 |suBapr (Pemenue OJIMMIIUATHBIX [IpakTnd [yCTHBIN OIIPOC
3ajad. ecKoe

3aHSITHE

90 |[suBapp |Pemenme 3a7ay4 [TpakTuu [O6CyxaeHuE,
MOBBIILIEHHOT O YPOBHS €CKO€ |yCTHBII ompoc
CJI0’KHOCTH. 3aHSITHE

01 |auBapp [3agauM C SKOJOTHYCCKHUM [TpakTuu [O6CyxaeHUE,
COJIEPKAHUEM. €CKOE€ |YCTHBIN

3aHSTHE |[OTPOC,
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92 |suBapp ([IpakTmyeckoe PaGora Ne7: 1 |[IpakTtu4 |oTUéT
«3aHUMAaTEIbHbIE  OIBITHI ecKoe
0€e3 B3pbIBOB» 3aHATHE

Jrekypeuu 74,54aca

93-101 8 benosipckas aToMHasi CTaHIUS beBpaib
102- 5 Ypanbckuii MEIMUIUHCKU I dbeBpaib
106 YHUBEPCHUTET
107- 7 3aBO]1 o W3TOTOBJICHUIO dbeBpaib
113 ra3upOBaHHBIX HAITUTKOB
114- 5 Ypanbckuit benepanbHbI MapT
118 YHUBEPCUTET
119- 7 3aBOJ MO U3TOTOBJIEHUIO MOPOKEHOTO MapT
125
126- 8 benosipckast aroMHasi cTaHIMs (HOBBIN MapT
134 0JI0K)

135- 5 Ypanbckuii MEIUIIMHCKAH arpenb
139 YHUBEPCUTET
140- 10 HuxHeTarunbCcKuia arnpenb
149 BarOHOCTPOUTEIIBHBIN 3aBOJT
150- 5 3aBOJ I10 U3TOTOBJICHUIO Mait
154 JIEKapCTBEHHBIX MIPENapaToB
155- 5 Ypanbckuit benepaabHbIH] Mai
159 YHUBEPCUTET (MHCTUTYT]
+0.5 €CTECTBEHHBIX HAYK, MHCTUTYT XUMHUH )
160- 6 Ypanbckuit AKOHOMMYECKUI Maii
166 YHUBEPCHUTET (Kadeapa XUuMun)
BCEro [TeopeTH4YecKHX MNPaKTHYECKHX NPaKTHKO-
TeOpeTHYEeCKUX
IKCKYPCUH
166.5 61 31 74.5

2.2 YcioBus peaju3auuy NporpamMmmal.
MarepuajibHO — TeXHHYECKOe obecreveHme.

B cucremy cpencts oOyueHUs XMMHHM BXOAUT KaOWHET, KOTOPBIM HMEET
cieayromue (GyHKIMOHAIbHBIE HAa3HAUYECHUS: 00ydaeT, BOCHUTHIBAET, (hOPMUPYET
YCTOMYKMBYIO MOTHBALIMIO K HM3YUYECHHUIO MPEAMETA, Pa3BUBAET TBOPYECTBO U .
[TosToMy mmeeT OOJbIIIOE 3HAYCHHUE: IITOPHI, IIBETHI, YUCTOTA, TAOIUIIBI, MEOECIIb,
nocka. B kabunere cobpana Oouibliiasi OMOIMOTEKa CIIPaBOYHO-UH(OPMALIMOHHOM,
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HAYYHO-TIOMYJISIPHON JUTEpaTyphbl, KOTOPOH TMONB3YIOTCA YUYEHUKA U YUHUTEIS.
dopmupyeTcs MEANOTEKa, KOTOpast BKIIOYAET B ce0s BUIECO(PUIBMBI Ha PA3INIHBIX
HOCUTENSAX, IHpe3eHTauun K ypokam. CoOpaH B J0CTaTOYHOM O00BEME
IUIaKTUYECKU MaTepuas, TeCThl, CIPAaBOYHUKH, COOPHUKH 3a7a4d U YIPaKHEHUH,
KOMIUIEKTBl KOHTPOJBHBIX M MPOBEPOUYHBIX pabOT M Y4eOHUKH Pa3HBIX aBTOPOB.
3aKyruieHbl TaOJIHUIBl 0 HEOPTaHMYECKOW M OPraHMYeCKOW XUMHH, 1O TEXHUKE
0e30MacHOCTH, NpUOOpETEHA HOBas TMEPUOAMYECKas CHUCTEMa XHUMHUYECKUX
AIIEMEHTOB, TaOIHUIla PACTBOPUMOCTH, PsiJ aKTHBHOCTH MeTaioB. [IprmoOpeTeHsl
BCE HEOOXOAUMBbIE PEaKTUBBI (CMOTPU NPUIIOKEHHE), XHUMHUYECKas MOCyJa.
Texnudeckoe obOecrieuyeHre TPEJACTaBICHO B BHJE KOMIIBIOTEpA, MPOEKTOpA,
TEJIEBU30Pa, BHUIEOMArHUTO(OHA, KOMMBIOTEP MOJKIIOUEH K BCEMUPHOW CETH
UHTEPHET.

2.3 @opmbl aTTECTALMM.

OrieHKa 3HAHUNW M YMEHHM 00y4YarOIIMXCs MPOBOAUTCS C MOMOIIBI0O TEMAaTUUECKUX
KOHTPOJIBHBIX U MPAKTHYECKUX PabOT, TECTOB U CEMUHAPOB.

OcBoeHue Kypca Mpearnojaraet, MOMUMO TMOCEHIEHUS] KOJUIEKTUBHBIX 3aHSITHI
(YpOoKH, JIEKITUY U MPAKTUYECKUE PAOOTHI), BHITIOTHEHUE BHEYPOUHBIX (JIOMAIIIHUX )
3aJIaHUM:

- [IpoBeieHre MPOCTEUIINX SKCIIEPUMEHTOB B JOMAIIIHUX YCIOBHSX Ha OCHOBE
U3YUYEHHOTO MaTepuala.

- [ToaroroBka noknanoB, MPE3EHTALUH 110 U3y4aE€MBbIM TEMaM Kypca.

- CocTaBiieHHE U pELIEHUE KPOCCBOPIOB, TUJAKTHUECKUX UTP

- Y4acTue B IIKOJIBHBIX NIPEIMETHBIX HEJEIAX, OJUMIIMALAxX U 1.

- YyacTue B MEpONpUATUAX, MPOBOJAUMBIX Ha 0a3e BBICIINX y4e€OHBIX 3aBElICHUN
ropojia: CEeMUHapax, XAMUYECKOM JUKTAHTE, OTKPHITON TaOOpaATOPHUH.

- Y4acTue B IIKOJIBbHBIX MEPONPUATHX: AeHb Hayku, HIIK.

- YyacTue B OJIMMITHAJax U TYPHUPAX Pa3jJIudHOrO0 YPOBHS.

- OTKpBITHIE YPOKHU U BBICTYILJICHUS] HA MEPOTIIPUITHSX.

2.4 OueHoOYHbIEe MAaTEePHAJIbI
OueHHUTh CTENEHb YCBaMBaHHUS MarTepHana BO3MOXKHO 4YEpe3 YydyacTue B
MHTEJUIEKTYaJbHBIX MEPONPUATHUSAX PA3TUYHOTO YPOBHS:
- Pazimmunsie 3tansl Beepoccuiickon oaMMnnaibl IKOJIbHUKOB IO XUMHUM.
- [IpenMeTHbIE OTUMIIUA/IBI, KOTOPBIE MPOBOJAT BeAyne BY3sbi:
- Yp®V — mHOTOnpodmibHas onummnuana «M3ympyn»,
- VI'MY — onumnuazga no XMMHHU,
- MI'Y — JlomoHOCOBCKas OJIMMITHAA,
- onumnuaia umeHu CedeHoBa,
- Bcecubupckas onumnuaza,
-3a04HbIe onuMIuaabl — «OceHHuit Mmapapon», «Ilepemenkar
2.5 MeToauueckoe odecrneyenmne
Hcnonws3yroTcs cneayronme MeTo bl OOy4eHUs:
- Pacckas, o0bsgcHEHHE, Oecena
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[IpakTuueckue u n1abopaTopHbIe pabOTHI

PenponyktuBHBIN

TBOpUeckuu

[IpoGnemHubIit
OOpasoBatenbHasl AESATENBHOCTh OpraHu3oBaHa B (OpPME TEOPETHUECKUX H
MPAKTUYECKUX 3aHATUHM, BKIIOYas IPYIIIOBYIO pabOTy, MOHOJIOT, IUAJIOT, KOHTPOJIb
3HAHUM.
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u//1., Jlernon, 2017.
3. Joponkun B.H. Xwumusa. [loarotoBka k EI'D-2018. 30 TpeHUpOBOYHBIX
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4. loponkun B.H. Heopranuueckas u opranudeckass xumus. — PoctoB n//l.,
Jlernon, 2018.
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M., 9x3amen, 2010.
8. Ky3pmenko H.E. cOopHUK KOHKYpPCHBIX 3aad MO XUMHUHU JJI IIKOJBHUKOB H
abutypueHtoB. — M.,Ok3amen — Onuke XXI| Bek, 2011.
9. Kymnapes A.A. 3agaun o XUMHH JIJIs1 CTAPIIEKIACCHUKOB U aOUTYpUEHTOB. M.,
[xomna — IIpecc, 2005.
10. Hosommuckuii 1.1., HoBommuckasgsH.C. Tubl XUMHUYECKUX 3a7a4 U CIIOCOOBI
ux pemennst M.,Onnkc. Mup u obpaszosanue. 2014.
11. Xomuenko I'.Il. COopHUK 3a/1ad MO XUMHUH ISl TTOCTYIAIOIIUX B BY3bl. — M.,
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12. lMlumoBa M.O. yuumcs pemiath pacdeTHbie 3amayn no xumun M., [llkoma —
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1999, 90 c.; 2000, 108 c.
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H.E. Ky3pmenko. B 6 vactax. — M.: U3gatensctBo MI'Y, 1993.

4. Koposnenko M.B. 3agaum 1mo OpraHUyYecKO XHMHUU C METOJUYECKUMU
pEKOMEHIausAMU U npuMepamu pemeHui. — M.: UMA-IIpunt, 1993. 48 c.
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5. Ky3emenko H.E., YUypanoB C.C. OOmas u HeopraHudeckas Xumus. — M.:
U3narensctBo MI'Y, 2010. 473 c.
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