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Pasznea Nel. OCHOBHBIE XAPAKTEPUCTUKU ITPOI'PAMMDbI
1.1 MosicHUTENABbHASA 3ANMHCKA

AKTYyaJabHOCTH POrPaMMBbl.

XuMmHs — HaydyHass AMCLUIUIMHA, Pa3BUBAIOLIAas YMEHHE JIOTMYECKU MBICIUTh, BHJIETbH
KOJINYECTBEHHYIO CTOPOHY IpeaMeTra (BEIIeCTBa) W SBJICHUH, JIeNaTh BBIBOJABI U 000OLICHHUS.
OcoOeHHOCTBIO ~ JaHHOW IpOrpaMMbl  SBISETCS TO, 4YTO B HEHW  OCYIIECTBISAETCS
IPONEeeBTHYECKasl MOArOTOBKA I M3Y4YEHUsS XUMHUM B INEPCIEKTHBE HA IOBBILIEHHOM WU
yIIIyOJE€HHOM YPOBHSIX, BO3MOKHOCTb ITO3HAKOMUTBCS ¢ BBOJHBIMU pa3/ielaMu; o0ydaroluecs,
KOTOpBIE€ TPOSIBUWIM IOBBIIIEHHBIM MHTEPEC K TE€M WM MHBIM TE€MaM, MOTYT IMpU ITOMOIIU
WH/IMBUYaJIbHOW y4eOHO-HCCIeI0BATEIbCKONH PabOThl 03HAKOMHTHCS C MAaTEPUAIOM, KOTOPBIN
BOOOIIE HE U3y4aeTCs B IIKOJILHOW mporpamme. [IporpamMmmy oTiM4aeT U 3CTETUYECKUM acleKT,
Ype3BbIUAiHO BaKHBIA 11 (OPMHUPOBAHUS HHTEUIEKTYaJIbHOIO MOTEHLHANa O0y4aroIluXcs,
pPa3BUTHUSI HMX IO3HABATEJIbHBIX MHTEPECOB M TBOPYECKOM aKTMBHOCTH, MOCKOJBKY IPaMOTHO
[IOCTaBJICHHbIE XUMHUYECKUE SKCIEPUMEHThl MOTYT OBITh OLIEHEHBl M C ICTETHMUYECKON TOYKHU
3peHus. OO0 3TOM TOBOpAT, HaIpUMEpP, UCTOPUYECKME Ha3BaHUS SKCIIEPUMEHTOB: «JIEPEBO
IOnuTepay, «30510TOH 10XKIbY, «IPO3a B IPOOUPKE», «3UMHUH cajly, «BYJIKaH Ha CTOJE» U T. JI.
B comepxaHum mporpamMMbl OTpakeHa HCTOPUS XUMUU M Ouorpadmu BEUKHX YYEHBIX, C
JEATENIbHOCTBIO KOTOPBIX CBSI3aHbI T€ WM UHbIE OTKPbITUS. Ha 3aHATHSAX MIMPOKO MCIIOIb3YeTCs
HarJISIIHBIA  MaTepuas, BO3MOXKHOCTH HOBBIX HMH(OPMALMOHHBIX TEXHOJOIMH M TEXHUYECKUX
cpelcTB oOy4deHHusl B MOKa3e (h)parMEeHTOB MCTOPUU CTAHOBJICHHS W PA3BUTUS XMMHM KaK HayKH.
ConepxaHue 3aHSITUI HANpaBI€HO HA OCBOGHHE XUMHUYECKOM TEPMUHOJIOTUH, KOTOpas
UCTIONIB3YETCS Ul pellieHHs 3aHMMATEesbHBIX 3a]ady, KOTOpbIE BIOCIIEACTBUM MOMOTYT pedsTam
NpUHUMaTh ydyacTHE€ B WIpax, KOHKypcax, onuMnuagax. JlaHHbIl Kypc OCYIIECTBISIET y4eOHO-
IPAKTUYECKOE 3HAKOMCTBO CO MHOTUMM pa3/ielaMU XUMHHM, YIOBJIETBOPSET IO3HABATEIbHBIN
UHTEpec K MpolsieMaM JaHHOW TOYHOM HayKH, pa3BUBAET KPYros3op, YriyOsseT 3HaHWs B JaHHOM
Hay4yHO! nucuuiuiiHe. HoBU3HA 3akitoyaeTcst B TOM, YTO MHOTHE BOINPOCHI XUMUHU HEPa3phIBHO
CBs3aHbl C (PU3MKOM, OMOJOrHEell M SKONOrvei, U oOpa3oBaHHOMY YEJIOBEKY, ueM Obl OH HE
3aHUMaJICs B OyaylleM, Mojie3HO MX 3HaTh. [lo3ToMy B naHHON 0Opa3oBaTenbHOI mporpamme
peanu3yercsi CHHTETMYECKMH TOJIX0J K ECTeCTBEHHOHAYyYHOMY OOpa30BaHMIO, KOTOPBIH
MO3BOJISIET, C OJHOM CTOPOHBI, CPOPMUPOBATH LIETOCTHOE MPEJCTABICHUE O MUpE, a, C APYroi
CTOPOHBI, 00JIETYNUTh TOHUMAaHHUE CII0KHBIX XUMUYECKUX MPOOIIeM.

[Tenarornyeckasi 11€1€cO00pa3HOCTh. KaK H3BECTHO, XUMHSI CUMTAETCS B IIKOJE OJHUM U3
CaMbIX CJIOKHBIX IIPEIMETOB U BBI3BIBAET Y MHOTMX IIKOJIBHUKOB HEJAONOHUMAHUE U HETIPUATHE

¢ mepBoro roga oOyudenus. Cpeau NPUYMH TAaKOrO BOCHPHATHS TMpeaMeTa MOXKHO Ha3BaTh



HEONpPAaBAAaHHO OOJBIION O00BEM W DKJIEKTUYHOCTH YYEOHOrOo Marepuaga B IIKOJIBHBIX
IIporpaMMax, a Take HEJIOCTaTOYHYI0 MOTMBHPOBAHHOCTH AETEW K M3ydeHMIO XUMHU. Kpome
TOTO, B TOCJIEAHHUE TO/bI HAOIIOIAETCSl COKPAIICHHE YacOB, OTBOAMMBIX HAa XUMHIO. Jlaneko He
JUIs BCeX JeTel XuMMsl cTaHeT Oyayiied npodeccueid, mo3ToMy MHTEpec K MpeAMETy Majaer,
KaK TOJIbKO BO3HHUKAIOT CIOXKHOCTH B IIOHMMAaHMU T€X WM UHBIX TEM, TPYAHOCTU B PELICHUU
3a1a4, MpoOJIeMbl MpH MPOBEACHUU JabopaTopHbIX padoT. LIKOMBHUKM YacTO CUMTAIOT, YTO
XUMHYecKast TeOpHs cyxa U 3amyTana. COBEpIIEeHHO WHAs MO3ULUS GOpPMHUPYETCs Y peOEHKa MpH
BO3HUKHOBEHUH COOCTBEHHOM 3aMHTEPECOBAHHOCTHM B M3y4YeHUM Ipeamera. JlaHHas
oOpa3oBaTesibHasl MporpaMma OpPUEHTHpPOBaHA Ha TO, YTOOBl MHTEpPEC K XMMUHU BO3HUK U
3aKpenwics Onaronaps HCHOJB30BAHMIO B OOYYEHHMM WCCIIEAOBATENBCKOTO IOJAX0a, MHpU
KOTOPOM JIETH MOCTUTAIOT MPEIMET XUMHUHU Yepe3 coOCTBEHHOEe ydeOHoe nccienoBanue. Takoi
HOJXO0/ MO3BOJSET OOy4YaroIIMMCS HE TOJBKO OCBOWUTH IOHATHMHBIM anmmapaT U 3allOMHUTh
HEKOTOpble BaXHble (aKThl, HO U TOJYYUTh HABBIKM IPOBEICHUS CAMOCTOSITEIBHOIO
UCCIIEIOBAaHMS, KOTOPhIE MOTYT OBITh IOJIE3HBI JJIS MOCIEAYIOIEH caMopeanu3aiy B 000
npyroii o6iactu yueOHOU M B OymymieM npogecCHOHAIbHON IesATeNbHOCTH. McXoas U3 Takoro
[0JX0/1a, B LIEHTp 00y4eHHus MO JAHHOM MporpamMme CTaBsTCS pa3BUTHE €CTECTBEHHOHAYYHOI'O
MHUPOBO33PEHHUS U OBJIa/ICHUE MCCIIEJOBAHUEM KaK METOJOM Hay4yHOro mnosHanus. Ilostomy Ha
3aHATUSAX OOJBIIOEC BHUMAHHE OTBOJUTCS MPAKTUYECKHM paboTaM pa3HBIX BHIOB, HMPUYEM
SHAYUTCIIBbHOC BpCMs YACIIACTCS IMPOBCACHUIO CaMOCTOATCIIbHBIX I/ICCJ'ICIIOBaHI/Iﬁ 110 BI)I6paHHI>IM
TeMaM. HachllieHHOCTh HaYaIbHOTO NMEPHOAA U3YUEHUSI XUMHH IEMOHCTPALMOHHBIMU ONBITAMU
CTUMYJIUPYET UHTEpEeC K XMMHUU U JKeJIaHue U3ydaTh 3Ty HayKy. [Iporpamma BBICTpOEHA Tak, U4TO
B )IaJ'II)HGI\/'IHIGM BHUMAaHHUEC I[GTGfI Ha 3aHATHUAX HAIIPABJICHO Ha BBIIIOJHCHHE OIIbITA, U3YUCHUC,
HaOroIeHne 1 (QUKCAIMIO €ro Pe3ysbTaToB BO BCeX MOJAPOOHOCTAX. B aTOM ciydae mpuémsr u
NeMCTBUSL BOCHPUHUMAIOTCA OOYYalOIMMUCS HE KaK BOJIIIEOHblE MAaHUNYJSAIMM, a Kak
3aHUMaTeNnbHas  HEO0OXOAMMOCTb, ©€3  KOTOpOW  HEBO3MOXKHO  OCYIIECTBUTh  CTOJIb
MPUBJICKATCIIBHBIC JJII HUX XUMHWYCCKUEC ITPEBPALLICHHA.

HanpaBjieHHOCTh POrpaMMBbl— €CTECTBEHHOHAYYHAS.

YpoBeHb 0cBOeHMS TPOrPaMMBbl— 0a30BbIi.

OTaHYNTEIbHOI 0CO0EHHOCTHIO MPOrpamMMbl «XWMHS B OIBITAX» SBISETCS TO, YTO
NMaHHas oOpaszoBaTelbHAass NpPOTpaMMa WMEET eCTECTBEHHOHAyYHYI0 HalpaBICHHOCTh C
HIIEMEHTAMHU  XYJI0’)KECTBEHHO-ICTETUYECKOM HANpaBI€HHOCThIO, TaK KaK 3HAKOMHUT C
UCTOPUYECKHMHU AaclleKTaMH CTaHOBJICHUS M PAa3BUTUS XMMHHU, A TAK)KE pa3BUBAET MOCPEICTBOM
npeaMeTa XUuMHUHN 3CTCTUUCCKOC BOCIIPUATHE OKPYKAKOIICTO MUpaA, YTO UTPACT BAXKHYIO POJIb B
MOBBIIICHHN BHYTPEHHEW MOTHBAIIMM K OCBOCHHIO ATOTO IpeaMera u (popmupoBaHuU oOmIeH

KYJIBTYPBl 00yJaroImuxcs.



Anpecatr mporpammbl. [Iporpamma opueHTHpOBaHa Ha Bo3pacT oOydaromuxcs 14-15
ner. Jns oOydeHHs TPUHUMAIOTCS BCE JKENAIOIINe, YTO JaeT BO3MOXKHOCTh 3aHHUMATHCS C
pa3HOOOpa3HBIMU KATETOPUSMHU JIETEH: OMAPEHHBIMU, NETBMHU W3 TPYII COLUATBHOTO PHUCKA,
JIETbMHU U3 CEMEW C HU3KHM COIMalIbHO-3KOHOMHUYECKUM CTaTtycoM, a Takxke netu ¢ OB3. Ilpu
pa3paboTKe MaHHOW MPOTrpamMMbl YUYHUTHIBAIMCH BO3PACTHBIC MCUXOJIOTHMYECKHE OCOOEHHOCTU
JeTell JTaHHOTO BO3pacTa, IMCUXO(U3NYECKHEe OCOOCHHOCTH pPa3BUTHA M 00pa30BaTelIbHBIC
norpedbHoctu aereit ¢ OB3.

@opma obyuenus — oyHas, ayAUTOPHBIC, BHEAYIUTOPHBbIE (IKCKYPCHUU, MPAKTHUYECKHE
paboThl), TEOPETUYECKUE U MPAKTUUCCKUE 3aHATHSL.

@opma  opzanuzauuu  3auamuii. B mporpamve  3¢ddekTHBHO  coderaroTcs
WHMBUIyalIbHBIC, TPYITIOBBIE ¥ KOJUICKTUBHBIC (DOPMBI paOOTHI.

Obvem u cpoxk oceoenus npozpammol, pedxcum 3auamuii. IIpoNOIKUTENBHOCTH
yuebHoro roga — 34 ydeOHON Henenu, Harpy3ka 2 yaca B Heaento (Bcero 68 4yacoB B roj).
3aHATHS TPOBOJATCS C TIOCTOSIHHOW CMEHOW JeATeNBHOCTH. [Ipowcxomut yriayOiieHue
MOJIYYEHHBIX 3HAHUM [0 XWMHU C aKICHTOM Ha TIOJydeHUE HABBIKOB CaMOCTOSTEIBHON
UCCJIEIOBATENbCKON paboTel. Dopma 3aHATHHI IpeaycMaTpuBaeT COYETAHHE TEOPETHUECKOMN
YacTU C MOCIEAYIOUIEH MPaKTUUYEeCKON MPOBEPKON U 3aKPEIUICHUEM MOTYYSHHBIX 3HAaHUN MyTEM
IIPOBEJCHUS PA3JIMYHBIX OIBITOB Ha 0a3ze xumuueckod saboparopuu. Cpok peanuzanuu
nporpaMmsl — 1 rof.

1.2 Ilean u 3a1a4M NPOrpaMMbl

Heanb NMPOrpamMmbl oOydeHue MPAKTHYECKON XUMHH, pa3BUTHE
€CTECTBCHHOHAYYHOTO MHPOBO33PCHHSI M JIMYHOCTHOH MOTHBAIMM K TIO3HAHHIO Yepe3
HCCIICIOBATEILCKYIO ACSITEILHOCTD B IMPOIIECCE N3yUCHUS XHUMHUH.

3apaun:
Bocnumamenvnuie:
1. BOCIUTATH KOJUICKTUBU3M;
2. BOCIIHUTAThH MPABHILHBIN MOJIX0]T K OPTaHU3AIMH CBOETO JIOCYTa;
3. BOCHHTATh YOEKJACHHOCTh B TIO3HABAEMOCTH OKPY’KAIOIIEro MUPa U HEOOXOIMMOCTH
HKOJIOTHUECKH TPaMOTHOTO OTHOIICHHUS K cpe/ie 0OUTaHus.

Pazeuearouwiue:

1. pa3BuTh HaOIIOIATEIBHOCT U UCCIIEI0BATENILCKUIM HHTEPEC K MPUPOAHBIM SBICHUSM;

2. pa3BUTHh y OOYYAIONIMXCS MHTEPEC K TMO3HAHHIO, K MPOBEJACHUIO CAMOCTOSTEILHBIX
HCCIICJIOBAHUIM;

3. Ppa3BUTh aKKypaTHOCTh, BHUMATEIbHOCTh, CTPOTOCTh B COOJIIOJICHUU TpeOOoBaHUI

TCXHUKHU 6630HaCHOCTI/I;



BbIpa0OTaTh NEPBOHAYANIbHBIE HABBIKK PA0OTHI CO CHEIHAILHOM JINTEPATYpOil;
chopMUpOBaTh M PA3BUTh TMOJOKHUTEIBHYIO MOTHBALMIO K JalbHEHIIEMY
U3YYEHHIO ECTECTBEHHBIX HaYK;

pa3BUTH MTO3HABATEIIbHYIO U TBOPUYECKYIO aKTUBHOCTH;

Pa3BUTh 3CTETUYECKOE BOCIPHUATHE CTPYKTYPHI, GOPMYS XUMUUYECKHX HJIEMEHTOB,

pe3yJsibTaTa COOCTBEHHOM /1€ATEIbHOCTH.

Ooyuarowue:

JaTh MPEACTaBICHNE 00 OCHOBHBIX IMOHSATHSIX HEOPraHUYECKOM XUMHUHU — aTOMax,
MOHAX U MOJIEKyJaX; O Ki1accu(uKay HEOPraHUYECKUX COSIMHEHUM Ha KUCIIOTHI,
OCHOBAHMS U COJIU;

00y4YUTh OCHOBAM MPAKTUUECKON XUMUU: aHAIU3Y U CUHTE3Y;

HAy4YUTh IPUHLUIIAM U METOAMKE MPOBEACHUS UCCIIEI0BATENbCKON PadOThI;
o0yuuTh paboTe C XUMHUYECKUMHU pEaKTHBAaMH U TpubopamMu, MPOBEACHUIO
MPOCTEHIINX  J1Ta0OpaTOPHBIX ~ ONEpaluii: HarpeB, IEpPeroHKa, SKCTPaKIIUA,
buIbTpOBaHME, B3BEIIMBAHKE U T.JI.;

03HAKOMHTH C MPOUCXOKICHUEM U PA3BUTHEM XUMHUHU, UCTOPUEH MPOUCXOXKICHUS
XUMHUYECKUX CUMBOJIOB, TEPMUHOB, TOHSATHUH;

[MO3HAKOMUTH CO CTAPUHHBIMH HKCIIEPUMEHTAMU;

Hay4UTh CaAMOCTOSITEJIbHO HaMeydaTh 3a/ayy, CTaBUThb SKCIEPUMEHT U OOBSACHATH
€ro pe3ynbTar.

NMOATOTOBUTH K U3YYCHHUIO XUMHU HA MOBBIICHHOM HJIN er'IY6J'IéHHOM YpPOBHE.

1.3 Copnep:xanue nporpaMmbl

Yueonotit nnan (68 uacos)

Ne HasBanue pasnena, Tembl KommuecTBo wacos dopmel arTectarum/
n/n Bceero [Teopuss | IIpaktmka KOHTPOJIA
1 Beenenue B nporpamMmmy 2 1 1
1.1 | CoGecenoBanue c netbMu. BBogHoe 2 1 1 YcTHBIN ompoc
3aHsTHE.
2 Ipexmer xumumn 8 4 4
2.1 | IloHATHSA: aTOM, MOJIEKYJIa, DJIEMEHT 2 1 1 XUMHYCCKUN TUKTAHT
2.2 | Ousnyeckue U XUMAYECCKHE SBICHUS 2 1 1 Pemmenne TpeHUPOBOYHBIX
YIPAKHEHU N
2.3 | Yuctble BeliecTBa U CMECH. 2 1 1 Pemenne TpeHMPOBOUHBIX
Pasnenenne cmecen YIPOKHEHUN
2.4 | 3akOH COXpaHEHHUsl MacChl 2 1 1 YcTHBIN onpoc
3 XHuMHYeCKHe peaknu 3 2 1




3.1 |IloHATHe 0 XUMHUYECKOM 2 1 1 BrinonHeHne npakTH4ecKux
B3aUMOJICUCTBUH 3aJaHui
BEIIECTB

3.2 | IIpunnuUIe! rpadguaeckoro 1 1 - Perienue TpeHUPOBOYHBIX
O0TOOpaXKeHUs yIpaXHeHU
peakuuii

4 CoBpeMeHHOe J1adopaToOpHOE 2 1 1 TectupoBanue
o0opynoBaHue
5 PaGoTa ¢ razammu S 2 3

5.1 | PazButne xumun. OnbITol JX. 1 1 - YcTHBIN onpoc
[Tpucrtnu,

K.-B. Hleene

5.2 | Bomopoa, KHCIIOPOJI U aMMHAK 4 1 3 Pemienue npakTuueckux

3alaHUuN
6 HcrTopus xumuu. 4 1 3 TectupoBanue
JTanbl B U3y4YeHUH ra3oB U
PacTBOpPOB
7 PaGora ¢ pactBopamu. Boga 9 4 5)

7.1 | IlonaTus: pacTBOp U paCTBOPEHHE 2 1 1 Y cTHBIN onpoc

7.2 | Kpucramisr 2 1 1 YcTHBIN onpoc

7.3 | LLlénoun u KUCTIOTHI 3 1 2 Pemenne TpeHUPOBOYHBIX

YIOPaXHEHUI
7.4 | Comun 2 1 1 Pemenne TpeHUPOBOYHBIX
YIOPaXHEHUI
8 Xumus Bokpyr Hac. [Ipasnauunasn 2 2 - YcTHbIl onpoc
XUMHUS
9 MeTa/ibl 41 UX COeIMHEHUS 6 4 2

9.1 | Merauibl ¥ UX COSAMHCHUS — CTOHKHE 2 2 - VYcTHbI# onpoc
Y aKTUBHBIE, TBEP/IbIE U MATKUE,

JparoIieHHbIe

9.2 | Metaibl OCHOBHBIX I'PYIII 3 1 2 Pemenne npaktuyeckux

3aJaHuN

9.3 | Merauibl MOOOYHBIX TPYIIIT 1 1 - Pemenue npaktuueckux

3aJlaHUN
10 DJIEKTPOXUMMUSA 4 3 1

10.1 | l'anpBaHMYECKHE DIEMEHTHI 1 1 - Y cTHBIN onpoc

10.2 | YerpoiicTBo 6atapeiiku 1 1 - YcTHBIN onpoc

10.3 | Koppo3zust meTaios. 2 1 1 BrinonHeHne npakTH4ecKux
3ammTa OT KOppO3Uu 3aIaHU I

11 Kenae3o. CpoiicTBa KeJie3a 4 1 3

11.1 | OcobeHHOCTH Kene3a U COeTMHEHU I 1 1 - Brimonnenue

xene3a. Maruetusm TPEHUPOBOYHBIX
YIpaXHEHUI

11.2 | Peakuuu coeqrHEeHUH xemesa. 3 - 3 BrimonnHeHME TPAKTHIECKUX

XUMHUecKas pagyra 3aJaHuN
12 HemeTasibl 7 2 5

12.1 | Cepa u pocdop — TuNUYHbIE 3 1 2 BrinonHeHne npakTH4ecKux
MIPEJICTABUTENIN HEMETAIIJIOB 3aJaHAN

12.2 | T'anorensr. CXOJCTBO M pa3IndHsI 2 1 1 TectupoBanue




12.3 | OxucnuTeabHO-BOCCTAHOBUTEIbHBIE 2 - 2 Brinonnenue
peakuuu B ObITY U B 1abopaTopun MPAKTUYECKUX 3aJaHUil
13 I'eneTuueckasi cBsi3b 3 2 1
HEOPraHUYeCKUX
coeHuHEeHU
13.1 | MHoroo6pasue HeOpraHu4eCKHX 1 1 - Pemenue
XUMHUYECKUX BEIIECTB U PEeaKIHii TPEHUPOBOYHBIX
YOPaKHECHUN
13.2 | Okcuasl METAIUIOB ¥ HEMETAJLIOB 2 1 1 Bremmonaenue
[TPAKTUYECKUX 3aJaHUI
14 MHoroo0pa3ne opraHn4ecKux 6 4 2
coeIuHeHu
14.1 | Muoroob6pa3ue coelMHeHHI yriiepoaa 1 1 - Y CTHBIN onpoc
14.2 | Moromiue BemecTra 2 1 1 Brinonnenue
[MPAKTUYECKUX 3aJJaHHi
14.3 | Kpaxman u riaroko3a 2 1 1 Brimonaenue
[MPAKTUYECKUX 3aJaHHI
14.4 | Oprannyeckue BeIIeCTBa B IPUPOJIE 1 1 - Pemenue
TPCHUPOBOYHBIX
yOpaKHEeHU I
15 AHaJIU3 U 0YHMCTKA BelleCTB 3 2 1
15.1 | Unnukaropsl. [lonyuenue u uzyueHue 1 1 - Brimonnenue
CBOICTB [MPAKTUYECKUX 3aJaHUI
15.2 | CnocoOb1 0OHapyKeHUsT KATHOHOB U 2 1 1 Brinonnenue
aHMOHOB. [IPAKTUYECKUX 3aaHH
[[BeTHBIE peakuu. AHAIIU3 CMECU
coJie
HTtoro 68 35 33

Conep:xanue yueoHoro mjiana (68 u.)

Pasnen 1. BBenenue.

Tema 1.1 CobecenoBanue ¢ 1eTbMi. BBogHOe 3aHATHE.

Brisicuenne HNCXOOHBIX HpeI[CTaBJ'IeHI/Iﬁ O NpeaAMETC XUMHH U obnactu eé MIPUMCHCHUS.

TexHuka 0e3onmacHOCTH. 3HAKOMCTBO ¢ rpymmoil. Pacckas o cogep:kaHuu mporpaMMsl epBoro

roaa oOyuenus. [IpaBuia noseneHus B 1aboparopuu.

Ilpakmuueckan uacms. TexHuka Oe30macHOCTH B pabdoOTe€ C XUMHUYECKMMM pEakTHBaMH,

AIIEKTpONpUOOpaMH U HarpeBaTeIbHBIMU IPUOOpaMHU.

Paznea 2. [Ipeamer xumum.

Tema 2.1 IlonsaiTHs: aTOM, MOJIEKYJIA, 3JIEMEHT.

[[TapocTepkHeBass MOAENb MOJIEKYJbl. BemiectBa BOKpYr Hac. BO3HHMKHOBEHHE M Pa3BUTHE
TEOPETUUYECKUX MpeAcTaBiIeHu o BemecTBe. CTUXUM APHUCTOTENSI U aTOMUCTHKA JleMokpuTa.
Pa3Butne aromuctuueckux mnpexacrasieHuii B Tpyaax P. boitna m k. [lanerona. 3akoH

IOCTOAHCTBA COCTaBa BEUICCTB.



Ilpakmuueckaa uacms. 3HAKOMCTBO C KOJUIEKLIHMEW XHMMHYecKuxX BemecTB. lloctpoeHue
Mo/ieJield MOJIEKYJI Pa3HbIX BEIIECTB.

Tema 2.2 ®usznyeckue U XUMHYECKHUE sIBJIEHUSI.

SBnenus pusnueckue u xumuueckue. ['openne ceun. MzyueHue peakiiuy ropeHusl.
Ilpakmuueckan yacms. [1naBnenve napaduna. M3rorosneHue cseun u3 napapuHa Uiy MbLia.
Anxumust («30JI0TOM JT0K/1b» U TUPUTHI).

Tema 2.3 Yucrble BeliecTBa H CMeCH.

[Tpuponnbie cMecu — BO31lyX, HEQTh, MUHEpaJIbl. I3ydeHne KOJUIeKIIHiA.

Ilpakmuueckan wacme. [1paBuna paboTsl ¢ Becamu. B3BemmBanue, npuroToBieHue cMeceit
MeTaJljia U HeMeTallja.

Pa3nenenue cMeceil.

OuucTKa BEIIECTB, EPEKPUCTATUIN3ALINS.

Ilpakmuueckaa uacmp. ONBITHI 110 PA3ACICHUIO CMECEH.

Tema 2.4 3aKoH coOXpaHeHHUS] MACCHI.

XuMHuUecKasi peakiys Kak OTpaKeHHE 3aKOHA COXPaHEHUsI MaCChI.

Ipakmuueckasa uacms. I Ipurorosienue cmecu Jlemepu.

Pazgen 3. Xumnueckue peaxkuum.

Tema 3.1 IlonsiTve 0 XUMHYECKOM B3aUMO/IelicTBUM BelecTB. [[pu3Haku XUMUYECKUX
peakuuii. HabmoqeHre npu3HakoB XUMHYECKON peakInu.

Tema 3.2 IlpuHumnsl rpadguyeckoro orodpakeHus: peakuuii. XMMUYECKUE YPAaBHEHMUS.
Ilpakmuueckaa wuacmp. IlpoBegeHUE TPOCTEUIINX OMNBITOB, BBISIBJIEHUE W OMNHCAHUE
0COOEHHOCTEHN POTEKAHUS PA3TUYHBIX PEAKITHH.

Pa3nen 4. CoBpemenHoe J1abopaTopHoe 000py10BaHKe.

[Tpuntmner paboTel 000pYIOBAaHUS XUMHYECKON 1a00paTOpWU: MarHUTHBIE MEIIAIKH; BECHI
MeXaHU4YecKrue TabopaTopHbIE, TOPCHOHHBIC, aHATUTHUYECKHE; BBITSHKHOW Imikad; mydenpHas
neyb.

Ilpakmuueckasa wacmo. Vicrionb3oBaHue 000pyAOBaHUS 1711 IPOBEAEHUS 1a00paTOPHBIX padoT.
Pabora ¢ nentpudyroit, MUKpOCKOIIOM, MATHUTHOW MEIIATKOM.

Pa3pnen 5. PaGora ¢ razamu.

Tema 5.1 Pazputue xumuu. Onsitel k. [Ipuctin, K.-B. Hleese.

«JlecHoii ra3z» U crocoObl «yJIydIlIEHUs» BO31yXa.

Ilpakmuueckas uacmp. OnbiTel ¢ CO2 1 O2. TexHrka 6€30MacHOCTH MPU PabOTE C ra3aMu.
Tema 5.2 Bonopoa, KHCJI0pPOJ, AMMHAK.

[TonsiTe uncToThl Tasza. ['pemyunii ra3. IlnotHocTs rasa.



Ilpakmuueckaa uacmep. [lonyyenue Boaopoa, KUCIOPOJa U aMmMuaka. MsmMepeHnue mioTHOCTH
rasa.

Pa3nes 6. UcTopus Xumuu. ITanbl B M3y4YeHUHU ra30B U PacTBOPOB.

Hctopust Tpanchopmanuu MpeACTaBICHUM YUEHBIX O CTPYKTYpE TIa3000pa3HbIX BEIIECTB U
TeopuH pacTBOpoB. M3ydenue cocraBa Boznyxa. Otkpeitus [l. Pesepdopaa, A. JlaByasee u I'.
KaBenmauma. PasButue teopum ropenus. OrpoBepkeHne Teopuu ¢uoructona. Teopuu
pactBopoB C. Appenuyca u J[. U. Menneneena.

Pa3zgea 7. Pabora ¢ pactBopamu. Boaa.

Tema 7.1 IloHsiTUs pacTBOP U pacTBOpPEHME.

TBEpaple, xKuIKHUE, ra3000pazHbie pacTBOphl. HackimeHHslit pacTBop. HeHachimeHHbI pacTBOp.
IIepechiennsiii pacTBop. PacTtBOpUMOCTS.

Ilpakmuueckasa uacmp. [IpuroToBieHue pacTBOPOB U3 JKUJKOIO CTEKIIA

«Heoprannyeckuii Jec — 3araJlouHblid U MPEKPACHBII.

Tema 7.2 Kpucrauisbl.

Kpucrannu3zanus 13 nepechlilieHHbIX pacTBOPOB.

Ilpakmuueckaa uacmp. BolpanyiBaHue MOHOKPUCTAJIOB U3 HACBILIEHHOT'O pacTBOpa.
[Tomryuaem U pucyeM KpUCTaJLIbl pa3HO POpPMBL.

Tema 7.3 1Il€,1094 ¥ KHCJIOTBI.

PacTBops! mienoueit u kucnot. Boga B pusuke, xumun u 6uonoruu. [lpupoansie ocMoTHYECKHE
SIBJIICHMUSL.

Ilpakmuueckasn wacmp. Y CTpaHEHUE )KECTKOCTH BOJBI. DIEKTPONUTHI. [Jucconnanus.

Tema 7.4 Coun.

Mmuoroo6pasue coineid. Conu BOKpPYT Hac, MX peakiuu. Kpacota XUMHUYECKUX peaKIui.
Ilpakmuueckasa wacmp. Kpuctannzanus cojaeil U3 )KeIaTHHOBBIX IUIEHOK.

Pa3nes 8. Xumus Bokpyr Hac. [Ipazpnuynas xumus.

[Tpunuumne! nelictBus (elepBepKoB, XUMHUUECKUX 3MEH, IPaKOHOB, XJIOMYIIIEK.

Ilpakmuueckaa uacms. XuMu4ecKkre 3Meu U JIpakoHbl. DOKYChl, OCHOBaHHbIE Ha U3MEHEHUU
[[BETa pacTBOpa IpH XUMHUYECKON peakunu. DeliepBepku. MbUIbHBIE ITY3bIPH, O YEM OHU MOTYT
pacckazatb?

Pa3znen 9. Merayibl 1 UX COEIMHEHMUS.

Tema 9.1 Mera/uibl U MX COCJIMHEHUS — CTOWKHE U AKTHUBHbIE, TBEPAbIe M MITKHE,
JAparoueHHbIe.

Mertasisl B Tabaune MenaeneeBa. CTpoeHre aToMa Ha IpUMEpe aToMa MeTaJla.
Ilpakmuueckan wacmp. PU3nyeckue 1 XMUMUYECKHE CBOICTBA METAJIIOB.

Tema 9.2 MeTtasiibl 0CHOBHBIX I'PYIIIL.


http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C

CBolicTBa, CTpPOCHHUE aTOMA.

Ilpakmuueckasn wacmsp. OnwiThl ¢ Sn u Al.

Tema 9.3 MeTa/uibl NOOOYHBIX TPYIIL.

Mens, cepedpo, 301010, ITMHK. CBOMCTBA, CTPOSHHE aToMa.

Ilpakmuueckaa uacms. Kakve Mmetayiel ecth B tamne HakanuBanus (W, Mo, N). [IparoreHHbie
Metaibl. Beigenenue Au u Ag. «KaccueB nypnyp». BrlpammBanue moHokpuctamioB Cu.
«/depeBbs» [lapanensca u HOnurepa.

Pazgea 10. Daekrpoxumus.

Tema 10.1 I'anbBaHU4YeCKHE I1EMEHTHI.

Uctopus otkpeitus. [lonstue o rampBanuke. COCTaB M HPUHIMIBI PaOOTHI TalbBAHUYECKUX
AJIEMEHTOB.

Ilpakmuueckaa uwacme. VI3ydenue cocraBa M NPUHIMIA PAOOTHl Pa3IUUYHBIX HJIEMEHTOB
IIUTaHUS.

Tema 10.2 YcrpoiicTBo 0aTapeiiku.

Paznoxxenue Boabl Ha BOJOPOJ U KUCIOPO/.

Ilpakmuueckas uwacmp. OnbITH C OaTapeKamu.

Tema 10.3 Koppo3usi MeTa/n10B. 3alIMTa OT KOPPO3HH.

[TpyunHBI ¥ OCIEACTBUSI KOPPO3UU METAIJIOB. 3alllUTa OT KOPPO3UHU.

Ilpakmuueckan wacmp. ONBITHI 10 U3YUYEHUIO KOPPO3UU METAJUIOB U 3ALUTHI OT HEE.

Pazpgen 11. /Kemae3zo. CBolicTBa Keje3a.

Tema 11.1 OcoOeHHOCTH kKese3a U COeJUHEHHUI Kese3a. Maruerusm.

Kenesnsiii Bek. JKene3o Bokpyr Hac. CTeneHu okuciaeHus xenesa. [lonsTre Maruerusma.
Ilpakmuueckan uacms. KauecTBeHHBbIE peakllMM Ha HOHBI kene3a. [lomydyenue nupodopHOro
xeine3a. ONbIThI, TEMOHCTPUPYIOLINE MarHETU3M.

Tema 11.2 Peakuum coegnHeHui xeyae3a. XUMHYECKas paayra.

OcoOeHHOCTH COEeTMHEHUH JKee3a U UX pPeaKIni.

Ilpakmuueckan yacmp. ONBITHI 110 TOTYYECHUIO Pa3HOLBETHBIX COETMHEHUH JKee3a.
Xumuueckas paayra i XuMU4ecKuil cBeTogop.

Pa3nes 12. Hemerasbl.

Tema 12.1 Cepa u ¢pochop — THIHYHBIE NPEICTABUTETH HEMETAJLIIOB.

Coenunenns S u P. Xumnueckue cBoiicTBa coennHeHuit S u P. Amtotponus.
OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBA COeIMHEHMH cephl U docdopa.

Ilpakmuueckaa uacmop. DeniepBepKU  Kak IIpUMED TUIMYHON  OKMCIIUTEIIBLHO-
BOCCTAHOBUTEIBHOMN PEAKIUH.

Tema 12.2 I'asorennl. CxoacTBa U pa3auyvus.



Hcropust OTKpBITHS HEKOTOPBIX TaJoOreHoB. ['aloreHsl — OmacHble W MoJIe3Hble. YeM maxHer
Mope? 3auem opranusmy moa?
Ilpakmuueckasa uacmp. OTBITHI 110 TOJIYYSHHUIO TAJIOT€HOB.
Tema 12.3 OKHCIUTEIBHO-BOCCTAHOBUTEJIbHbIE PeaKIMU B ObITY U B JiabopaTopuu. OBP.
Ilpakmuueckaa uwacmp. BolBeIeHNE MIATEH U MOIYYEHUE KPACOK. XUMUYECKHUE BYJIKAHBI.
Pa3nen 13. 'eHeTnyeckasi CBSI3b HEOPraHUYECKUX COETUHEHMIA.
Tema 13.1 MHoroo0pa3ue HeOpraHu4ecKMX XUMHYECKUX BelIeCTB U peaKkuuid.
Konbia JIuzeranra.
Ilpakmuueckasa wacmep. [IpoBeicHNE CII0KHON eI XUMUUYECKUX PEAKLIMN JIJIS1 TOJTYyYEHUS
KoJienl JInzeranra.
Tema 13.2 Oxcuabl MeTALJIOB U HEMETAJJIOB.
Heoprannueckuii cuntes. I'eHeTnueckas CBsi3b HEOPraHUUECKUX COCTUHEHUMN.
Ilpakmuueckasa wacmyp. [lonydeHue u cBOCTBa OKCU/IOB.
Pa3nen 14. Muoroo0pa3ue opraHuyecKux coeIHHeHUI.
Tema 14.1 Muoroo0pa3ue coeqMHeHUil yriaepoaa.
Hedtp, HedTsnbie mnéuku. Paspymienue méHok. IloBepxHOocTHOEe HaTshKeHHE. Bompocsr
3arpsi3HEHUS] OKPYXKAIOLEH Cpebl.
Ilpakmuueckana wacmp. OnpeeneHyue raloreHonpon3BOIHbIX.
I'openue caxapa. IIpoykThl nuTaHus.
Tema 14.2 Moloniue BelecTsa.
Mpbuia. CHHTETHYECKHE MOIOLIUE BEUIECTBA.
Ilpaxkmuueckas padoma. VI3roTOBIICHHE MbLIA.
Tema 14.3 Kpaxmaua u rirokosa.
CtpoeHnue, cocTtas, ucnoiab3oBanue. L{BeTHrie peakuuu. Onpeaenenue riaoko3bl. CepedpeHue.
Ilpakmuueckaa uacmp. KauecTBeHHbIE pEAKIIMKM HA KPAXMaJl U TIIIOKO3Y.
Tema 14.4 Opranuyeckue BellecTBa B MpUpoje.
benku, xupsl, yriaeBojsl, pepMeHTHI, TOPMOHBI, BATAMUHBI U TTPOTYKTHI X ITPEBPAILICHUM.
Ilpakmuueckasa uacmp. I1pocTbie ONBITHI C OPrAHUYECKUMHU BEILIECTBAMM.
Pa3znen 15. AHau3 u o4HCTKA.
WnaukaTopsl U3 NPpUPOAHBIX MaTepranoB. CriocoObl pa3TuyeHust COJIEH.
Ilpakmuueckasa uacmep. [IpuroToBIeHNE WHANKATOPOB U3 MPUPOJTHOTO CHIPHSI.
Xpomarorpadus U SKCTpaKius. AHAIU3 CMECH COJIEH.
1.4 Tlnanupyemble pe3y/abTaThl
[Iporpamma obecnieunBaeT JOCTIDKCHHE CIIENYIONUX PE3YJIbTaTOB OCBOCHUS

MIPOTpamMMBbI IOTIOJIHUTEIILHOTO 00pa30BaHUsI:



Jduunocmnuie:

Ooyuarowuiica oyoem:

v

YMETh SICHO, TOYHO, TPaMOTHO H3JIaraTh CBOM MBICIU B YCTHOH W NUCHBMEHHOW peuH,
MOHUMATh CMBICIT TIOCTAaBJICHHOHM 3aJau, BBICTPAaWBaTh apryMEHTAIUIO, IMPHBOIUTH
PUMEPBI U KOHTPIIPUMEDHI,;

UMETh MPEJICTaBIEHNEe O XUMUYECKON HayKe Kak cepe 4eTOBEUECKON NesITeIbHOCTH, 00
sTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JIJISl PA3BUTHS [IUBIIIN3AIINN;

YMETh paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS, OTIMYATh THIIOTE3Y OT
bakra,

UMETh KPEaTUBHOCTh MBIIUICHUS, WHHUIIMATUBY, HAXOMYUBOCTh, AKTUBHOCTH IIPU
pEIIeHUH YKCIIEPUMEHTAIBHBIX U PACUETHBIX 3a/1ad;

YMETh KOHTPOJHMPOBAThH TPOIECC M  pe3yiabTaT yd4eOHOW  HCCIIeIOBATEILCKOM
NeSITeIIbHOCTH,

UMETh CIIOCOOHOCTHh K AMOIMOHAILHOMY BOCIPHUSTHIO XUMHUYECKUX OOBEKTOB, 3ajad,

pELICHHH, paCCyKICHUI

Y ooyuarowezoca 6yoem cghopmuposano:

v

OTBETCTBEHHOE OTHOILEHUS K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTH OOy4aroIIMXcs K
CaMOpAa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHBAIMU K OOYYCHHIO U IO3HAHHIO,
BBIOOpY AaibHelmero oOpa3oBaHusi Ha 0a3e OPUEHTHPOBKH B MHUpe mpodeccuii u
npopeCCUOHATBHBIX —IPEINOYTEHUH, OCO3HAHHOMY IOCTPOCHHIO HWHIMBUAYaJIbHON
00pa3oBaTeNbHON TPAEKTOPUH C YIETOM YCTOMUMBBIX MO3HABATENbHBIX HHTEPECOB;
[IEJIOCTHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIECTBEHHOW MPAKTUKU;

KOMMYHHKATHBHbIE KOMIIETEHTHOCTH B OOIIEHWH U COTPYIHHUYECTBE CO CBEPCTHUKAMH,
CTapIIMMU W MJAJIIMMH, B 00pa3oBaTelbHOH, OOIIECTBEHHO IOJE3HOW, Yy4eOHO-

M CCJIEIOBATEIbCKOM, TBOPUECKOM U IPYTHX BUJAX JESITEIbHOCTH.

Memanpeomemmnuie:

Ooyuarowuiica 6yoem 3namop Kak:

v

CaMOCTOSTENIbHO TUIAHUPOBATh AJIbTEPHATUBHBIE MYTHU JOCTUKEHUS II€JIe, OCO3HAHHO
BBIOMpaTh HamOosiee >(PGEeKTHUBHBIE CIOCOOBI PEMICHHS YYeOHBIX W TO3HABaTEIbHBIX
3ajady;

OCYIIECTBIISITh KOHTPOJIb TIO pe3yiabTaTy H IO CIoco0y MACHCTBHS Ha ypPOBHE
MPOU3BOJIHLHOTO BHUMAHHUS U BHOCHTH HEOOX0IUMbIE KOPPEKTUBHI;

aJICKBaTHO OIEHUBATh MPABMWJIHBHOCTh WJIM ONIMOOYHOCTH BBITIOJHEHUS YYeOHOU 3aaauu,

€€ 00BEKTHUBHYIO TPYJTHOCTh M COOCTBEHHBIC BOBMOYKHOCTH €€ PEIICHUS;



OCO3HAaHHO  BIAAETh  JIOTMYECKUMHU  JCUCTBUAMM, YCTaHAaBIMBAThb  aHAJIOTHUH,
KJaccu(UKalMl HAa OCHOBE CaMOCTOSITENIbHOTO BHIOOpPa OCHOBAaHMM M KpPUTEPHUEB,
YCTaHOBJICHUS POJOBUIOBBIX CBA3EH;

YMETb  YCTaHaBIMBaTb IPUYUHHO-CICICTBEHHBIE  CBSI3U; CTPOUTH  JIOTMYECKOE
paccykaeHue, yMO3aKiItoueHHe (MHIYKTUBHOE, 1€ JyKTUBHOE U 110 aHAJIOI'MH) U BBIBOJIBI,
YMETb CO3/1aBaTh, IIPUMEHATh U MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUYECKUE CPENICTBA,
MOJIENI ¥ CXEMBbI JUISL peIIeHHUs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

yYMETb OpPraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUUTEIEeM M CBEPCTHHUKAMU: OINpPENENATh LENH, pacupeneseHue (QpyHKUUH U poiieit
YYaCTHHUKOB, B3aUMOJIEHiCTBHE U 00IIMe crocoObl paboThl; yMeHue paboTaTh B TpYIIIE:
HaXOJAUTh o0lIee pelieHue U pazpeniarb KOH(GIUKTH HA OCHOBE COTJIACOBAHUS MO3UIIMNA
U yuéra MHTEpecoB; CiIyllaTh MapTHEpa; (opMyIUpoBaTh, AapryMeHTHPOBaTh M
OTCTauBaTh CBOE MHEHHUE;

chopmupoBaTh y4eOHYIO H OOIIETIONB30BATEIBCKYI0 KOMIIETEHTHOCTH B OOJIACTH
UCIIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTUH (UKT-
KOMIIETEHTHOCTH).

Ooyuarowguiica npuoopemem:

NepBOHAYAIILHBIC TPEICTABICHUS 00 HIESX M 0 METO/IaX XMMHUHU KaK 00 YHHUBEpCAIbHOM
A3bIKE HAYKU U TEXHUKHU, O CPEACTBE MOJICINPOBAHNS SBJICHUI U IIPOLIECCOB;

yYMEHHUE BHJIETh XMMMUYECKYIO 3ajJjauy B KOHTEKCTE MPOOJIEMHOW CHUTyallUd B JPYTux
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

YMEHHE HaXxOJIUTh B PA3IMYHBIX UICTOYHUKAX WH(OPMALIKIO, HEOOXOIUMYIO ISl PELICHUS
XUMHUUYECKHUX MPOOJIEM, U MPEACTaBIATh €€ B MOHIATHOU (popme; MpUHUMATh PELICHUE B
YCIIOBUSAX HEMOJHON Y N30BITOYHON, TOYHOM 1 BEPOSITHOCTHOW MH(pOpMAaLINY;

yMEHHE IOHMMaTh M MCIOJIb30BaTh XMMHUYECKHE CpEeACTBAa HArVIAIHOCTH (MOem,
YEepTEekKH, CXEMBI U JIp.) JUI WIUTIOCTPALIUH, UHTEPIIpETallii, apryMEeHTalllu;

YMEHHME BBIABUTaTb TUIIOTE3bl TMPU PEUIEHHWH Y4YeOHbIX 3a7ad M TOHHUMAaTh
HE00XO0/IMMOCTh MX MPOBEPKHU;

yYMEHUE TNPUMEHATh HWHJIYKTUBHbIE U JEAYKTUBHBIE CIOCOOBI DPACCYKACHUH, BHUICTbH
pa3IMyHbIe CTPATETNH PELICHUS 3a/1a4;

IIOHUMAHNE CYIIHOCTH QITOPUTMUYECKHX NPEANHCAHUN M YMEHHE [IeHCTBOBAaTh B
COOTBETCTBUU C IIPEIIIOKEHHBIM aJITOPUTMOM,;

YMEHHUE CaMOCTOSITeNIbHO CTaBUTh 1€, BBHIOMpAaTh W CO3/1aBaTh AJTOPUTMBI IS

pelieHus: yueOHbIX XUMUYECKUX MTPOo0IeM;



v yMeHHE IUIaHUPOBATH M OCYIIECTBIIATH JICITCIBHOCTD, HAMTPABICHHYIO Ha PEIICHUE 3a/1a9

UCCIIEIOBATEIILCKOTO XapaKTepa.
Ilpeomemmnuie:
Ooyuarowuiica Oyoem 3Hamo, Kak:

v’ T0JIB30BAaThCA XUMHUYECKUMH (OPMYJIAMU M CaMOCTOSTENILHO COCTABJIATH (DOPMYJIbI
3aBUCUMOCTEH MEXAy BEIMYMHAMU Ha OCHOBE OOOOIIEHUS YaCTHBIX CIy4aeB H
IKCHEPUMEHTA;

v/ pemiarh 3a7aud 1O ypaBHEHHsSM M (OpMyJiaM, MPUMEHSATH MOJYYEHHbIE YMEHUS IS
pelIeHus 3a/1a4 U3 XUMUU, CMEXKHBIX MPEIMETOB, TPAKTHKH;

Ooyuarowguiica 6yoem ymems:

v’ paboTath C XUMHYCCKUM TEKCTOM (CTPYKTYPHPOBAHHE, H3BICUCHUE HEOOXOIUMOMN
uH(pOpMaIKK), TOYHO ¥ TPAMOTHO BBIPA)KaTh CBOM MBICIIM B YCTHON U MUCHbMEHHOMN peuH,
MPUMEHSISI XUMHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BAaTh PA3INYHbIC SI3BIKU
XUMHU  (CTIOBECHBIH, CHMBOJIMYECKHH, Tpaduyecknii), OOOCHOBBIBATH CYXKIEHUS,
IPOBOJUTH KJIACCH(PUKALINIO, IOKA3bIBATH XUMUYECKUE YTBEPKICHUS;

v/ BBINOJIHATH PacyeTHBIE MPeoOpa3oBanus GOPMYII, IPUMEHSThH UX JUIS PEIIeHHs y4eOHbIX
XUMHUYECKHX 3aJ1a4 U 3aJ1a4, BOSHUKAIOIIUX B CMEXKHBIX Y4eOHBIX MpeIMeTax;

v IpUMEHSTh HM3YYEHHbIE TMOHATHS, PE3YJbTaThl M METOJbl MPU PEUICHHH 3a1a4 U3
pa3IMYHBIX Pa3JesioB Kypca, B TOM YMCIIE 3a/1a4, HE CBOISIIUXCSA K HEMOCPEICTBEHHOMY
MPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB;

Ooyuarowguiica 6yoem enademp:

v/ 0a30BBIM MOHSATHWHBIM AIapaToOM: UMETh MPEICTaBIEHHE O XUMUYECKOM DJIEMEHTE,
CHMBOJIBHOM SI3bIKE€ XMMUH, 3HAHUEM XUMHUECKUX POPMYIT;

v cucTeMOl (YHKIMOHAIBHBIX MOHATHH, ()YHKIMOHAIBHBIM S3bIKOM W CHMBOJIMKOM,
YMEHHEM CTPOUTh TpapuKH 3aBUCUMOCTH BEJIMYUH, OMNHCHIBATh WX CBOMCTBA,
WCTIOJB30BaTh  (PYHKIMOHATBHO-TpaUUECKAE TPEACTABICHHUS IS ONHCAHUS |
aHaJM3a XUMHYECKUX 3a71a4d M PeabHBIX 3aBHCUMOCTEH;

v/ OCHOBHBIMH CIIOCOGAMHE TPE/ICTABICHUS U aHAIN3a CTATUCTHYECKUX JTAHHBIX; YMEHUEM
MIPOTHO3UPOBATh OTKPHITHE HOBBIX BEIECTB;

CtpykTypa ¥  coAepKaHWE IUTAHUPYEMBIX  pe3yJIbTaTOB  OCBOCHHS  OCHOBHOM

00pa3oBaTeNbHONM TPOTrpaMMbl OCHOBHOTO OOIMEro oOpa30BaHMsI aJIEKBATHO OTPaKarOT
TpeboBanust CraHaapTa, mepefaroT crnenupuKy oOpa3zoBaTelIbHOTO MPOIECCa, COOTBETCTBYIOT

BO3PAaCTHBIM BO3MOXHOCTAM o6y11a}01111/1xcs[.

Paznen 2. OPTAHU3ALUMOHHO-IIEJATOTUYECKUE YCJIOBUSA

2.1 YcaoBus peaJu3aluy NpPorpaMmbl



MarepuajibHO-TEXHUYECKOE o0ecneyeHue:

Jns 3¢ ¢dexkTuBHON peanu3aluy IporpaMMbl HEOOXoIuMa MaTepHaIbHO-TEXHUYECKas
Oasza:
VYueOnblli kabuHeT, cooTBeTCTBYyROIMN TpeboBanusm: -CanlluH 2.4.4.3172-14 «CanurtapHo-
SMUAEMHOJIOTHYECKHE TPeOOBaHUS K YCTPOICTBY, COIEPKAHUIO U OPraHU3alUU PeKUMa paboThl
00pa3oBaTeNbHBIX OpPTraHU3alMid JOMOJHUTEIHLHOrO 00pa3oBaHUs aeTeil» (temmnepartypa 18-21
rpagyc llenbcus; BmaxkHOCTH Bo3ayxa B mpenenax 40-60%, mebenb, COOTBETCTBYHOIMIAS
BO3PACTHBIM 0COOEHHOCTSIM jaeteit 14-15 ner).

O6opynoBaHue U MaTepUaIbI:

v\ KOMIIBIOTED;

v\ MeIuanpoexKTop.

<

CTaHJAPTHBIA HA0Op XWMHUYECKHX PEAKTHBOB (KUCIOTHI, MIENIOYH, OKCHJBI,
COJIN);

U3MEPUTENbHbIE PUOOPHL;

cTexisiHHas U papdopoBas mocyna;

METaJJTNYECKHE ITATUBBI;

HarpeBaTelbHble IPUOOPHI;

AN NN

BECHI;
v\ MHKPOCKOIL.

Y4eOHO-MeTOoANYeCKOe U MH(OPpMAaLHOHHOE o0ecTieYeHne:

B xauecTBe TUAAKTHYECKUX MAaTEpPHAIOB HUCIOJIb3YIOTCS HarjsAHbIe TocoOus: Tadauma
pactBopuMOCTH U Tnepuonuueckas Ttabmuna J[. M. MenneneeBa; KOJJIEKIMHM TOJE3HBIX
UCKOIIaeMbIX, TOYB, He(TH, 1IKana TBEPAOCTH U T.II.

B kauecTBe METOIMYECKUX MATEPHAJIOB MPUMEHSIOTCS PAa3IUYHbIe MyOIMKAIMK [0 XUMUHU
(cMm. Cnomcok nuTeparypbl), METOJUYECKMX pa3pabOTOK W IJJAHOB KOHCIIEKTOB 3aHSTHII;
METOJMYECKUX YKa3aHUN U pEeKOMEHAAINH K MPAKTUYECKUM 3aHATHSIM.

HNudopmanuonnoe odecneyeHue: METOIMUECKUE pa3pabOTKU MO0 BCEM TeMaM, CLEHAPHH
IIPOBEJCHUS MEPONPUITHNA, HWHTEPHET-UCTOYHUKU, CXEMBI, OIIPOCHBIE U TEXHOJIOIMUYECKHE
KapThl.

2.2 OueHo4YHbIe MaTepUAJIbI U (POPMBI ATTECTANINH

-ghopmul omcenescueanua u pukcayuu pe3yibmamos:

B mpomecce o0ydeHuss oCylIeCTBIsieTCS KOHTPOJb 3a YPOBHEM 3HAHUH WU yMEHHH
oOyyaromuxcsi. 3HaHUSI U YMEHHUS NPOBEPSAIOTCS MOCPEACTBOM BBINOJIHEHUS O0YUYaIOUIUMUCS

MPAKTUYCCKUX pa60T B XUMHYECKOM I a60paT0p1/H/1, IOATOTOBKHU CaMOCTOSATCIIbHBIX



UCCIIEIOBATEIILCKUX Pa0OT. YPOBEHb YCBOCHHS NPOTPAMMHOTO MaTepHajja ONpeAeisieTCsl 1o
pe3ysibTaTaM BBIIOJHEHUS MpPaKTUYecKuXx padboT. C KaxIbIM pPEeOCHKOM OTpadaThIBAIOTCS
HanOoJiee CIOXKHBIE SKCIEPUMEHTHI, 3/1eCh HEOOXOIMMO BHHUMATEIBbHOE, YyTKOEe U J100poe
OTHOIIIEHHE K KaXaoMmy. BwiOupaercs nudQepeHIMpoBaHHbI MOIX0A K 00ydaroneMycs, Bce
ylla4d TIOOUIPSIOTCS, BCE HEAOYEThl TAKTHUYHO M MATKO HCHpaBisiorcs. KoHTpomupyercs
Ka4eCTBO BBIMOJIHEHUS MPAKTUYECKUX PabOT IO BCEM pa3ieiaM.

B Teuenme yuyeOHOro rozma oOydaromIMecss Y4acTBYIOT B XHMHUYECKHX OJHMMITHAIaX M
KOH()EpECHIIHSIX.

dopmMaMu TOJIBEJICHUS UTOTOB PAOOTHI MOTYT OBITh: OTKDBITHIC 3aHSTHS, TBOpPYECKAs
3aIUTa, CAMOOIEHKA, KOJUIEKTUBHOE O0CYKJICHHE U JIp.

HToroBasi olieHKa OCYIIECTBIISICTCS B (JOPME JEMOHCTPALMH JTYy4IIUX paboT Ha 3aHATHSIX
KpYyXXKa Tepe/l OAHOKJIACCHUKAMHU U poauTesisiMu. Jlydrme paboThl OTMEUAIOTCS TPaMOTaMH,
JUTUIOMaMHU, TTOIapKaMH.

-ghopmbl npedvaenenus u OeMoHCmMpayuu pe3yiomamos:

v/ BXOJHON KOHTPOJIb — NPOBOJAMTCSA B Havaie OOYYCHHS, ONPEIENAET YPOBEHb
3HaHu# pedeHka (cobecenoBanue ¢ 00yJarOIUMUCA B HaYalle Toa);

v\ TeKyIMi KOHTPOJb — IIPOBOJWTCA Ha KaKJIOM 3aHATHH: AKIEHTHPOBAHHE
BHHUMaHUs, IPOCMOTp padoT;

v/ IIPOMEKXYTOYHBIA KOHTPOJIb — MPOBOIMUTCS 110 OKOHYAHMM M3y4E€HHsS OTAEIbHBIX
TEM: TUJIAKTUYECKHE UTPBI, TECTOBBIC 3a/JaHHsI, BAKTOPUHBI.

v/ HTOTOBBIN KOHTPOJIb — MPOBOAUTCS B KOHIIE Y4eGHOTO T0/Ia, OMPEIENseT YPOBEHb
OCBOCHHS MPOTPaMMBbI (3alllUTa HMCCIEI0BATEIBCKON pabOoThl, cOOECeOBaHNE B
KOHIIE T'0/1a).

B nmnporpamme wucnonb3yercss ruOkas peHTHHroBas CHUCTeMa OLCHKH JOCTH)KEHHH
00y4aroIuXxcs Mo ONPeIEICHHBIM KPUTEPHSIM:

—BBITIOJIHEHUE OIPENEIEHHOTO KOJIMYECTBA MPAKTHUYECKUX pPadoOT, KOrma Kakias
npakTU4ecKas padoTa OIEHUBAETCS OMPEeICHHBIM KOJMYECTBOM OalioB;

—T0/JIBE/IEHUE UTOTOB B KOHIIE KaX0T'0 MOIYroius (SHBapb, Mail);

—CHCTeMa HarpaxieHHWs M TMOOIIPEeHUs OO0ydarolmxcs, Jydiie oOyvaromuecs,
HaOpaBiIMe HauOoJIbIIee KOJTUUYECTBO 0aJIOB, HArPaKJAIOTCS TPaMOTaMU U TIPU3aMH;
—OpraHu3ailyisi KOHTPOJsSl 3HAHWA  TPOMCXOAMT HAa  OCHOBE camMopedIieKCHuu
oOyuatorerocs.

Pedrnexcus momoraer ompenenauTh CTENEHb JOCTHKEHUS MOCTABICHHON L€, TPUYHUHBI
UX JIOCTHKCHUSI WIH Ha00OpOT, AEWCTBEHHOCTh TE€X WIJIM WHBIX CIIOCOOOB M METOJIOB, a TaKKe

IMPOBECTU CaAMOOILICHKY.



[Ipu  omeHuBaHWMM  YYEOHBIX  JOCTMDKCHHM  yYallUXCA  TO  JOTOJTHUTEIBHOU

o01eo0pa3oBaTebHOM 001Iepa3BUBAIOIIECH IPOrpaMMe «XUMHUS B OTIBITAX»» HCIIOIb3YIOTCS:

v/ JluarHoCTMKa  YCBOGHHs  MarepuWaiga, B  [Opolecce  OOy4eHHst 110
001eobpa3oBaTeNbHOI 00IIepa3BUBaIOIIEH MporpaMme «XUMHUSI B OITBITaX).

v VHauBuIyaibHast KapTa yuera pe3ysibTaToB HHTEIUIEKTYAIbHBIX CIOCOOHOCTEN.

v' UupopmanyoHHass KapTa ydera pe3ylbTaTOB OOYYalolIMXCs YdYacTHs B

MEPOIPHUATHUAX PA3HOTO YPOBHSL.

OneHouyHbIe MaTepualbl MPOrpaMMbl pa3paboTaHbl C y4eTOM TpeOOBaHMM K CTapTOBOMY

YPOBHIO OCBOEHHUSI yUeOHOTO MaTepuara.

v

v

<
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Osrcudaemvle pe3yibmamel:

HOJTy4aT NPEJICTAaBICHUE O CTPOGHHM aTOMa, MOHAX M MOJIEKYyJax, O KIacCH(pUKALUH
HEOPraHMYECKUX COEMHEHUI Ha KUCIIOThI, OCHOBaHMS U COJIM, 00 aHAIN3€ U CUHTE3E;
npuoOpeTyT OCHOBHBIE HAaBBIKM MPAKTUYECKOH paboTel B saboparopuu, OyayT
BBIMNOJIHATH NPOCTENIINE JTaOOPATOPHbIE ONIEpALINH;

MPOSIBAT MHTEPEC K COBPEMEHHBIM Mpo0IeMaM XHUMHHU M K MCCIEI0BATENBCKON paboTe B
3TOM Hay4yHOU 00JacTH;

c(OpMHPYIOT IIPEACTABICHUE O KPACOTE XMMUUYECKOI'O IKCIIEPUMEHTA;

Pa30BBIOT YyBCTBO OTBETCTBCHHOCTHU ITPU BBIITOJHCHHUU XUMHUYCCKOT'O SKCIICPUMCHTA
CHCTEeMaTH3HPYIOT CBOM 3HaHMSA B OOJACTH XMMHUH, CO3JaTyT HEOOXOIUMYIO 0a3y s
nepexoja K yriyoJaéHHOMY U3yUEHHIO OT/IEIbHBIX Pa3JieIoB XUMUH;

OyAyT yMeTb CaMOCTOSITENIHO MPOBOJUThH AKCIEPUMEHTHI U BECTH HCCIIEI0BATEIbCKYIO
paboty B maboparopuu;

OCO3HAIOT E€IWHCTBO MAaTEpPUAIBHOIO MHUpPAa HAa OCHOBE XUMHYECKOIO MOJIXO0Ja K
CTPOEHHUIO BEUIECTBA;

OCBOSIT 3KOJIOTUYECKUE ACIIEKThI BIUSHUS XUMUU HA ITOBCEJHEBHYIO KU3HD;

IpUOOPETYT MOTUBALIMIO Ha JalbHENIee H3yUYeHUE €CTECTBEHHBIX HaYK;

HayyaTcsl CAMOCTOATEIbHO paboTaTh CO CIEUAIbHON XUMHUECKOH JINTEPATYPOil;

an06peTyT HaBBIKHM ITOJATOTOBKHU JOKJIaAOB U BLICTYHJ'ICHI/Iﬁ Ha KOH(i)epeHI_[I/I}IX.

Kpumepuu ypoeusa oceoenus yueonozo mamepuana:

BBICOKHI YpPOBeHb— OOYYaIONIMi OCBOWJI TPAKTHYECKH Bech 00BEM 3HaHui 100-79%,

MIPEAYCMOTPEHHBIX TPOrPAMMON 32 KOHKPETHBIN MEPUOL;

cpe/HHUii ypoBeHb— Y 00y4aronx 00bEM yCBOEHHBIX 3HaHUH cocTaBiseT 80-50%;

HHM3KMIl ypoBeHb— oOy4Jaromuiics oBiajen Mmeee yeM 50% o0bEMa 3HaHU, TPETyCMOTPEHHBIX

IPOrpamMMoi.



2.3 MeToanuyeckue MaTepuabl
Metoauka 00y4eHus MpeanoaraeT JOCTYITHOCTh U3JlaraeMoi HH(OpMaIMK JUIsl BO3pacTa
00y4aroluXxcsl, 4YTO JOCTUTAETCA 3a CUET HATJISAHOCTU U HEPA3PBIBHON CBSI3U C IMPAKTUYECKUMU
3aHATUAMH. DOpMBI  3aHATUH  ONPEAENSIOTCS  HANpPaBICHHOCTAMU HIporpaMMbl U €€
ocobeHHocTsMH. [Iporpamma BKIIIOYaeT KakK TEOPETHYECKHME M IPAKTUYECKUE 3aHATUS B
y4eOHbIX KaOWHETax, TaK M IKCKYPCHOHHBIC BBIXOJbl Ha TEPPUTOPHUIO YUPEKACHUS U CBOCH
MECTHOCTH.
®opmbl  opranuzanmuu yyeOHoro 3aHaTusi. I[lomaua TeopeTMueckoro marepuana
OCYILECTBIIsIETCS B (POpME IPOBEIECHUS TPAJAULIMOHHBIX 1 KOMOMHUPOBAHHbBIX 3aHATUH, JEKIUH ¢
OJIHOBPEMEHHBIM II0Ka30M WJUTIOCTpaLUi, BUJIEOMATEPUAJIOB, IIpe3eHTaLHH,
JIEMOHCTPAIIMOHHBIX OMBITOB. [logada MpakTUYecKOro marepuaia OCYIIECTBIAETCS B (opme
UH/IUBUYaJIbHO-TPYIIIIOBBIX CAMOCTOATENbHBIX PA0OT, MPAKTUUECKUX 3aHATHH.
JUis  nocTKeHHs Lead W 3aJad  [OporpaMMbl  [IPEIyCMaTpUBAIOTCS  COBPEMEHHBIE
nearornyeckie u MHPpOpMaMoOHHbIC TEXHOJIOTHH:
* UTPOBBIE TEXHOJIOTUH;
* IPOEKTHAasi TEXHOJIOTU;
* TEXHOJIOTUS POOJIEMHOI0 O0YUYEeHHUS;
* 3JI0pOBbecOEpEeraroIIfe TEXHOJIOTHH;
* UKT-Ttexnomorum;
* TEXHOJIOTUS PA3BUTHUS KPUTUUYECKOTO MBIIUIECHUS;
* TEXHOJIOTUS pa3BUBAIOLIETO 00yUeHMS;
* IPYIIIOBBIE TEXHOJIOTHH;
* TEXHOJIOTUU YpOBHEBOH AudepeHnnamm.
B nepuon oOyueHust i mpoBeAeHUsT 00pa30BaTeNbHON AEATEIbHOCTH HCHOJIb3YIOTCS
CJIEYIOIINE METObI:
v 00BSCHUTEIBHO-UIDTIOCTPATUBHBINA (00s3aTeNIbHAs TEOPETHYECKAst YacTh, pabora
C WUTIOCTPAaTUBHBIMHU MaTepHallaMi, COCTaBICHHUE MTPAKTUUYECKUX 3aJaHUi);
v mpobnemHbIil (MPOOIEMHOE H3JI0KCHHE MaTepuana I[P H3yYEeHHH BOIMPOCOB
9KOJIOTUH, HAYYHOU ITHKH, ITPH aHAIM3€ MEPCIEKTUBHBIX HAlpaBIECHUI pa3BUTHUS
HAYKH);
v/ nmpakTH4YecKuil (00s3aTeNbHbIE MPAKTUYECKUE PAOOTHI Ha KaXKIOM 3aHSTHH);
v’ JesITeNbHOCTHBIN (BBECHHE WHIMBUIYATbHBIX 3aJaHUM W CaMOCTOSITEIbHOM
paboThI ¢ TUTEPATypPOH, ydacTHe 00yJaIOIIMXCs B KOH(EPEHIUAX U SKCKYPCHUSX ).
MeTtoauyeckue U TUAAKTHYECKHE MAaTePUAJIbI:

- METO/IMYECKHUE pa3pabOTKH M0 TEMaM;



- HaJIMYHE HATJISHOTO MaTepuaa,

- HaJIM4ue JeMOHCTPAIIMOHHOTO MaTepHara;
- BUJICO(WIIbMEI;

- pa3gaTOYHBIA MaTepHa;

- HH(OPMAIIMOHHBIC KAPTOUYKH.

- TUJIAKTHYECKUE KapTOUKH;

2.4 KaJieHaapHblii yueOHblii rpaguk

Otanbl 00pa30BaTENILHOTO MpoIecca 1 ron
[TpooKUTETLHOCTD YUeOHOTO rofa, Hepenst | 34
KosmyecTBo yueOHbIX qHEH 68
[Tpo10IKUTEIBHOCTD 1 monyronue 01.09.2023 — 27.12.2023
y4eOHBIX IEpPHUOJIOB 2 nosyroaue 10.01.2024 — 31.05.2024
Bo3spacr nereid, et 14-15
ITpogoIKUTENBHOCTD 3aHATHS, Yac 1
Pexxum 3ansTHs 2 paza/Hen
["omoBas yueOHast Harpy3Ka 68

CIIUCOK JIMTEPATYPbI

CpenctBa oOyueHHsI BKIIOYAIOT Y4eOHO-CIPABOYHYIO JINTEpATypy, yueOHbIE IeYaTHBIC,
ayaMo- U Bueo-Marepuansl, IHTepHeT-pecypcehl.
CchlIKY Ha JIEKTPOHHBIE PECYPChI:

1.http://www.en.edu.ru/ EctecTBeHHOHAY4YHBIN 00pa30BaTEIILHBIN MTOPTAI.

2. http://www.alhimik.ru/ Anxumuk — Ball MOMOIIHHK, JOIMAaH B MOpPE XHMHUYECKHX

BEIIECTB U SIBIICHUI.

3. http://www.chemistry.narod.ru/ Mup xumun. KadecTBeHHbIE peakiMd H MOJTYy4CHHUE

BEIECTB, TpuMephl. CipaBOYHBIC TAOTHUIIHI.

4. http://www.chemistry.r2.ru/ Xumus st IIKOJIBHUKOB.
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Kuura nns urenuss mo Heopranmueckodt xumuu / Coct. B. A. Kpunman. 2-e uw3a. — M.:
ITpocsemenue, 1984. — 301 c.
Konapes b. H. JIro603natensubM 0 xumun. — M.: Xumus, 2000. — 219 c.
Jleencon U. A. 3annmarensHas xumusd. — M.: Pocmen, 2000. — 101 c.
Jletictuep JI., Byiitam I1. Xumus B kpumunamuctuke. — M.: Mup, 1990. — 300 c.
Onbrun O. M. OrmbiThl 6€3 B3pbIBOB. 3-¢ u3a1. — M.: Xumus, 2013. — 138 c.
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