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Paznen 1. Kommniekec 0CHOBHBIX XapaKTEePUCTHK 00pa3oBaHusA
1.1. HosicuuTeIbLHAsA 3aIIUCKA

JlononuuTenpHas 00meoOpazoBaresibHas MporpaMma «Xumus B
OTIBITAX» COCTaBJIEHA Ha OCHOBE HOPMATUBHBIX JOKYMCHTOB.

e ®ecpaepansupiii 3akoH PO ot 29.12.2012 1. Ne 273-®3 «O06
ob6pazoBanuu B Poccuiickoi deepanumy;

e Ilpuka3 MunucTepcTBa OOpa3soBaHUA W HAYKH Poccutickoi
®epepammn ot 09.11.2018 1. Ne 196 «06 yrBepxaenun Ilopsiika
OpraHu3allii ¥ OCYIICCTBIICHHSA 00pa3oBaTeNbHON  JIESITCABHOCTH  I10
JOTIOTHUTEIbHBIM 00111€00pa3oBaTeIIbHBIM IIPOrpaMMam»;

e IlocraHoBiieHue IJ1IaBHOrO TOCYJapCTBEHHOIO CaHHTAPHOTO
Bpaua Poccuiickoit ®enepaunu ot 04.07.2014r. Ne 41 «O0 yTBEpXKIECHHH
CanlTuH 2.4.4.3172-14 «CaHNTapHO-3MMAEMUOIOINYECKHE TPEOOBaHHUS K
YyCTPOMCTBY,  COHEPXKAaHMIO M OpraHM3aluk  peXnMa paboTHI
06pa30BaTeNbHBIX OPTaHU3AIUMN IOOIHUTEIBHOIO 00pa30BaHMs ACTEH;

e  Pacnopsxenune IlpaButenbctBa Poccuiickor dexepanuu OT
04.09.2014 Ne 1726-p «OO6 yrBepxaeHuu KoHuenuuu pa3BUTHA
JOTIOJTHUTEIBLHOTO 00pa30BaHMs IETEN»

e Pacnopsxenue IlpasurenbcrBa Poccuiickoit ®enepauuun ot 24
ampenst 2015 r. N 729-p, «Pa3paboTka NpeuIoKEeHHH 0 CPOKaxX peaau3aliuy
JOTIOJTHUTEIBHBIX 00I1epa3BUBAIOILIMX [IPOrPaMM)»

e VYcraBoMm MyHHIHMIIAIBLHOTO 00pa3oBaTEILHOTO ABTOHOMHOIO

yUPEX/IEHHs JOIOJIHUTENBHOro obpa3oBaHus [leHTpa IOMONIHUTEIBHOIO
oOpazoBanus c. Bo3:xaeBku
[TporpamMma «XUMHUS B OIBITAX» SIBJIAETCS MOXMPHUIHPOBAHHOM.
HanpagJ/ieHHOCTH MPOrpamMMbl — €CTCCTBCHHOHAYYHa.

YpoBeHb 0CBOEHUSI MPOrPaMMbl — CTAPTOBBIM.



AKTYaJbHOCTb POrpaMMbl.

Xumusi — HaydHas AMCLIHMIUIMHA, PasBHBaiollas YMCHHC JIOTHICCKH
MBICJIUTh, BUJETh KOJMYECTBEHHYIO CTOPOHY MTPEAMETa (BelecTBa) U SBJICHUH,
JleNaTh BBIBOMBI 1 0600menns. OCOOEHHOCTBIO JaHHOH MPOrpaMMbl ABIIACTCA
TO, 4TO B Heil OCYIIECTBISAETCS NPONEAEBTUYECKAs OArOTOBKA IS H3yICHHUA
XMMHH B TEPCIEKTUBE Ha TOBBILICHHOM HJIH yriayOnéHHOM  YPOBHIIX,
BO3MOYKHOCTS TO3HAKOMHMTHCS C BBOJAHBIMA pa3jenamu; 0Oydaromuecs,
KOTOpBIE TPOSBHIM [OBBINICHHBIA MHTEPEC K TEM WM HHBIM TEMaM, MOTYT
IpM  TIOMOLIM  WMHIMBHIYaJIbHOH y4eOHO-MCCIIeI0BATENBCKOH — PabOThI
03HAKOMHTECS. C MaTepHaloM, KOTOPHIH BOOOIIE HE M3Y4aeTcs B IIKOJIEHOM

nporpamme.

[TporpaMMy OTJIM4aeT ¥ 3CTETHYECKHH ACIEKT, Ype3BBIYAHHO BayKHbIN
ans  (GOpMHUPOBAHMS ~ MHTEJUIEKTYaJIbHOTO  IMOTCHIMAIA oOy4Jaromuxcs,
pa3BUTHsS MX [I03HABATE/IbHBIX HMHTCPECOB M TBOPYECKOW aKTUBHOCTH,
MIOCKOJIbKY 'PAMOTHO MOCTaBJICHHBIE XUMHYECKUE KCIICPUMEHTBI MOTYT OBITH
OLIEHEHBI W C ICTETHUECKOM ToukH 3peHHs. OO 3TOM TroBOpST, HalpHMEp,
MCTOPHYECKHE HA3BaHMs SKCIIEPUMEHTOB: «aepeBo IOmurepay, «30510TOMH
HOKbY, «Ipo3a B MPOOMpPKeE», «3MUMHMIA cal», «BYJNKaH Ha CToje» W T. 1. B
COlepKAaHMU TPOrPaMMBI OTPaKEHa WCTOPHS XUMHMH M OHOrpadMu BEIHKUX
VUSHBIX, C JESATEIbHOCTHIO KOTOPBIX CBSI3aHBI T€ MM MHble OTKpbITHs. Ha
3aHATHSAX IIHPOKO HCIIONB3YETCSl HAVISAIHBIM MaTepuai, BO3MOXKHOCTH HOBBIX
MH(POPMAIMOHHBIX TEXHOJOTHI W TEXHHYECKHMX CPEICTB OOY4YeHHs! B IOKa3e
(GparMeHTOB MCTOPUM CTAHOBJICHHS M Pa3BUTHs XMMMH Kak Hayku. CosepxaHue
3aHATHH HAIpaBlIeHO Ha OCBOGHHME XHMHYECKOM TEPMHHOIOTHM, KOTOpas
HCIIOJIB3YECTC JIsI PCIICHUSI 3aHUMAaTEJIBHBIX 3a7a4, KOTOPbIE BIIOCJICACTBHUH
nOMOryT pe0staM NPUHHMAaTh Y4YacTHE B HUIPaxX, KOHKypCax, OJMMIIMA/AaX.
JIaHHBIA KypC OCYIIECTBIISICT y4eOHO-MPAaKTUYECKOE 3HAKOMCTBO CO MHOTMMH

pa3aciaMu XUMHUH, YHOOBJIETBOPSICT ITO03HaBaTEJIbHBIN HHTCPECC K HpO6J'I€MaM



JAHHOW TOYHOW HAYKHM, DPa3BUBAET KPYyrosop, YrIyOlseT 3HaHWS B JTAHHOW

HAyYHOW AUCLHUIUIAHE.

HoBu3Ha 3aKjioyaeTcs B TOM, 4YTO MHOTHE BOIPOCHI XHUMHH
HEpa3PBIBHO CBA3AHBI C (U3UKOMH, GHOTOTHEN 1 IKONOTHEH, 1 00pa3oBaHHOMY
YeJ0BEKy, 4eM Obl OH HE 3aHMMaJIcs B Oy/yIeM, IOJIE3HO MX 3HATD. [ToaTomy
B AHHOI 0OPa30BATENBHOM MPOrpamMMe PeaTn3yeTcs CHHTeTHYeCKHi 1101X0/
K eCTeCTBEHHOHAyYHOMY OOpa3oBaHHMIO, KOTOPBIH MO3BOJET, C ONHOH
CTOpOHBI, C(HOPMHUPOBATH LEIOCTHOE IPEICTABICHUE O MHPE, a, C Apyroun

CTOPOHBI, 00JIErYuTh TOHUMAHHUE CJIOXKHBIX XUMUYCCKHUX l'IpO6.HCM.

Ileparornveckast HCHGCOOGP%I?.HOCTL. Kak u3BecTHO, XUMHSI
CYMUTAETCS B IIKOJIE OOHUM M3 CaMbIX CJIOXKHBIX ITPEAMETOB U BBI3bIBACT Yy
MHOTHX IIKOJIbHUKOB HEJOIIOHMMAHWE U HETIPUATHUE C IIEPBOro roaa

oOy4eHHus.

Cpeay NPUYKH TAKOTO BOCIIPUATHS MPEAMETA MOXKHO Ha3BaTh
HEOTIPABIaHHO GOJIBIION 00BEM 1 SKIEKTHIHOCTh YUeOHOro MaTepuaa B
IIKOJIBHBIX IPOTPaMMaXx, a TaK)Ke HEJOCTaTOYHYI0 MOTUBHPOBAHHOCTB JIETeH K

HM3Y4YCHUIO XMMHH.

Kpome Toro, B mocjenHHe oAbl HaOMIOJAETCs COKpalleHHE YacoB,
OTBOIAMMBIX Ha XHUMHIO. JlaieKo HE Ul BCEX ACTEH XMMHs CTaHeT Oynyuiei
npodeccueid, Mo3TOMy MHTEPEC K NPEAMETY IagaeT, KaK TOJIBKO BO3HMKAIOT
CJIOKHOCTH B IOHMMAaHMH T€X WJIM MHBIX TE€M, TPYAHOCTH B PEIICHUM 3ajaad,
npo6aeMbl NpU  NPOBEACHWH JTabopaTopHbIX paboT. IlIkonbHHKKM YacTo

CYHTAIOT, YTO XUMHYECCKasA TCOPH CyXa U 3allyTaHa.

COBepIIEHHO WHas NO3uIus  (QopMHupyeTcs y peOEHKa IpH

BO3HMKHOBEHHHU COOCTBEHHOM 3aMHTEPECOBAHHOCTH B U3YYCHUH NIPCAMETA.

J_IaHHaSI 06p830BaTeHBHa$I ImporpaMma OpPHUEHTHUpPOBAaHA Ha TO, YTOOBI

HHTEPEC K XHUMHHU BO3HUK H 3aKPCIIHJICA 6)'[81“0)131351 HUCIIOJIb30BAHHUIKO B



0GyYCHMH HCCIIEOBATENBCKOTO MO/X0/a, TPU KOTOPOM JCTH IOCTHIaioT
IpeMeT XUMHUH 4Yepe3 COOCTBEHHOE y4eOHOE MCCIE/IOBAHMUCE. Takoit moaxon
[O3BOJAET OOYYAIOMIMMCA HE TOJNBKO OCBOMTb TNOHSTHITHBIM ammapar H
3aMIOMHHUTb HEKOTOpHIE BKHBIC (DAaKThbl, HO ¥ IOJTYYUTh HABBIKM MPOBECACHHSA
CaMOCTOSITETLHOIO HCCIIEAOBAHMA, KOTOPbIE MOTYT OBITH TIONE3HBI UL
MOCJIEAYIONIeH CcaMopealn3alui B JIF000H JApyro# o0macTd y4eOHOM U B

6y aymieM npoheccHoHaabHON AeATeTbHOCTH.

McXoms M3 TAKOTO TI0JX0/1a, B IIEHTp 00y4eHHs IO JaHHOH MpOrpamMme
CTAaBSITCS PA3BUTHE ECTECTBCHHOHAYYHOTO MHPOBO33PEHHMSA M OBJIAICHHC
HCClIeIOBAaHMEM KAaK METOJOM Hay4yHOro mnosHanus. [losToMy Ha 3aHATHAX
GOJbIIOE BHMMAHME OTBOAMTCS IPAKTHYECKUM paboTaM pasHBIX BHJIOB,
MpUYEM 3HAUMTEIBHOS BPEMs YJENAETCS TMPOBEICHUIO CaMOCTOATE/IBHBIX
HCCIIeOBaHMI 0 BHIOpaHHBIM TeMaM. HachllleHHOCTh Ha4YadbHOrO NEpUOJa
M3ydeHHs XMMUH [IE€MOHCTPALMOHHBIMH OIbITAMU CTHMYJIHPYET HHTEPEC K

XHUMUH U KEJIaHUEC U3YYaThb 3TY HAYKY.

[IporpamMMa BBICTPOEHA TaK, 4TO B JaJbHEHIIEM BHMUMaHHE [ICTCH Ha
3aHSATUSAX HANPAaBJIEHO HA BBHINIOJHEHHUE OIBITA, H3ydeHHE, HaOIIo/CHHE U
(PHKCAlMIO €ro pe3yabTaTOB BO BCEX MOAPOOHOCTAX. B aTOM Ciiydae MpuEMbl 1
JCWCTBHMSA  BOCIPUHMMAIOTCA  OOydalomMMHCS HE  Kak  BOJIIEOHBIE
MaHWNYJIALMK, a Kak 3aHMMaTelibHas HeoOXOIMMOCTb, 0e3  KOTOpOH
HEBO3MOXXHO OCYILIECTBUTH CTOJIb IPUBJIEKATEIBHBIC IJISI HUX XHUMHYCCKHE

IPEBPALICHHS.

OTJIMYNTENLHON 0CO0EHHOCTHIO NMPOrpaMMbl «XHUMHUSL B OIBITaX»
ABISETCS  TO, UTO JaHHas  oOpasoBaTelbHas  TporpamMma  MMCCT
€CTECTBEHHOHAYYHYIO HAIlPaBJIEHHOCTh C OJIEMCHTAMHM XYAOXKECTBEHHO-
JCTETHYCCKON HAIpPaBJICHHOCTEH, TaK KaK 3HAKOMHT C HCTOPHYECKHMH
aCIIEKTaMM CTAHOBJICHHUS U Pa3BUTHs XMMHH, a TAK)KEe Pa3BUBACT MOCPEIACTBOM

npeaMera XuMHUHU 3CTETHYECCKOEC BOCIIPUATHE OKpY’Karuero Mupa, 4To Mrpact



BAXHYK pOJIb B IMOBBIIICHUH BHYTpeHHCﬁ MOTHBAIlMM K OCBOCHHIO IOTOI'O

npeaMeTa 1 GOPMUPOBAHKH OOIIEH KyIBTYpPBI 00y4aromuXxcsl.

Anpecat mporpaMmbl. IlporpamMma OpHCHTHpOBAHa Ha BO3pPACT
oGyuaromuxcst 15-17 met. [l 00ydeHus IPUHUMAIOTCS BCC KeJlaroIue, 9To
aeT BO3MOXXHOCTh 3aHMMATBCS C PasHOOOpasHbIMH KaTCrOpHAMA aeTen:
OJapeHHBIMH, JETBMH M3 TPYNN COLHMATBHOTO pHCKa, NETHMA U3 cemen ¢

HU3KUM COLIMAIBHO-DKOHOMUYECKUM CTATyCOM.

®opma 06y4yeHHsl — OUHAasl, ay IMTOPHBIC, BHEAYIUTOPHBIC (9KCKypCHH,

NPAKTHICCKHUC pa60Tm), TCOPECTHUYCCKHUEC U MMPaKTUICCKHUC 3aHsATUA.

®opma opraHu3anum 3auaTHi. B nporpaMme 3 PEeKTUBHO

COYETAKTCA UHAUBUOYAJIBHBIC, rpynmnoBbIC U KOJIJICKTUBHBIC (bOpMI)I pa6OTI)I.

O6beM M CPOK OCBOECHHSI MPOrpaMMbl, PERUM 3aHATHH.
IIpOIOIKUTENBHOCTD y4eOHOro roia — 35 y4eOHBIX HEIe/b, HarpysKka 3 yaca B

Henemto (Bcero 105 yaca B rof). 3aHsATHs MPOBOAATCA C [OCTOSIHHON CMEHOM

OCATCIBbHOCTH.

[Tpoucxoaut yriay6aeHne NOITydeHHBIX 3HAHUH [0 XMMUH C aKICHTOM
Ha [IONyYeHHE HABBIKOB CAMOCTOSTEIBHOH MCCIEN0BATEIBCKOM paboTHl.
dopma 3aHATHM NpPEAYyCMAaTPUBAET COYETAHME TEOPETHYECKOH YacTH ¢
MOCJIEAYIONIeH TMPAaKTUUYECKOW TPOBEPKOM M 3aKPEMICHHUEM TIOIy4CHHBIX

3HaHUM NyTEM IIPOBEIEHMS pA3IMYHBIX OIBITOB Ha 0a3e XUMUYECKOH

1a00paToOpUH.
Cpox pealti3anuy MporpaMmsl-1 roj.

1.2. Heaun 1 3aa44 NporpamMmbI
Ileap mporpamMmbl- 00ydeHHE IMPAKTHYECKOW XWUMHUH, Pa3BUTHE

€CTECTBEHHOHAaYYHOTO MHPOBO33PCHUA H JJMYHOCTHOM MOTHUBALMHA K



MMO3HAHUI YEpPE3 UCCIIEOBATCIBCKYIO IEATEIBHOCTE B IpoIecce

N3y4YCHUS XUMHH.

3apaum:

Oo6yuaromue:
e 1aTh MNpEICTaBjIeHUE 00 OCHOBHBIX TOHATHAX HEOpraHW4IecKon
XUMHM — AaToMax, HOHax M MOJeKynax; O KiaaccuuKaum
HEOPraHMYECKHX COCIMHEHMH Ha KHCIIOThI, OCHOBAHHMA 1 COJIH,

O6y‘{HTB OCHOBaM HpaKTquCKOﬁ XVMMU. aHAJIU3Y U CUHTE3Y,

HaYy4YHUTb NpUHIHKIIAM H METOJUKE IPOBEACHUA HCCHC}IOB&TCHBCKOﬁ

paboThl;

e 00yuuTh paboTe C XMMHYECKUMH PEAKTHBAMH U npubopamy,
IPOBEJICHAIO  MPOCTEHIIMX  J1ab0paTOPHBIX OIepaiyii:  Harpes,
IepPEroHKa, IKCTPAKIHs, GUIbTPOBAHNE, B3BELIMBAHUC U T.11.;
e  O03HAKOMHTH C IPOUCXOXIEHUEM W Da3BUTHEM XHMHH, HCTOPHEH
MPOMCXOXKICHUS XUMUYECKIX CHUMBOJIOB, TEPMHUHOB, OHATHH;

[MIO3HAKOMHUTH CO CTAPUHHBIMU 3KCIIEPUMCHTAMH,

HAay4YUTh CaMOCTOATCIIBHO HaMe4daTh 3aJa4y, CTaBUTh IKCIICPUMCHT )51

OOBSICHATH €T0 pE3yIbTAT.

IOArOTOBUThL K HM3YYCHHIO XUMHUH Ha IMMOBBIILICHHOM HJIN er'IY6J'IéHHOM

YpPOBHE.

PaszBuBarime:

Pa3BHUThH HA0TI01ATEILHOCTD U PICCHCJIOB&TCJ’II)CKPIf;I UHTEpEC K NPUPOIHBIM

ABJICHHUAM,

e DPa3BUThb Y o6yt1a10umxc;1 HUHTEpEC K ITO3HAHUIO, K IIPOBCACHHNIO

CaMOCTOATECIBbHBIX HCCHGHOB&HHﬁ;



e Pa3BUThH AKKYPAaTHOCTb, BHUMATEIbHOCTb, CTPOTOCTH B
cOOII0IcHNAH TpebOBaHUH TEXHUKK OE30M1aCHOCTH,
«  BbIPaGOTATH MEPBOHAYATBHBIC HABBIKU PAOOTHI CO CIIelMaIbHON

JIUTEPaTypon;

o chOpMHUPOBATb H PA3BUTH TIOJIOXKHUTEJILHYIO MOTHBALHMIO K

JaJIbHENIIEMY H3YUEHHIO €CTCCTBCHHBIX HAYK;
e Pa3BHThH I03HABATENILHYIO U TBOPHUECKYIO AKTUBHOCTD;

e  PasBHTH SCTETHYECKOE BOCIIPHUATHE CTPYKTYPBI, OPMYIT
XUMUUECKHX DJIEMEHTOB, PE3yJIbTaTa COOCTBEHHOM JIEATEIbHOCTH.

BocnurartejabHbIE:
e BOCIHUTAThH KOJJIEKTUBU3M,;
e  BOCIIHMTATh MPABWIBHBIA MOAXO0/ K OPraHU3allMi CBOETo 10CyTa |

e BOCIHTATh YOEXKIEHHOCTh B IIO3HABAEMOCTH OKPYIKAIOIIEro MUpa U
HEO0OXOAMMOCTH IKOJIOTHUECKH TPaMOTHOTO OTHOIICHHS K Cpelie

oOUTaHUs.



1.3. Coxep:kaHue MPOrpamMmabl

Yue6ubrit maan (105 yacos)

Ne HazBaHnmue pa3jieJioB 1 KosiuuecTBo
n TeM yacoB
/m

@opMbl aTTECTALHH
Teopus IIpakTuka Bcero
BBenenue B 1 1 2 Y CcTHBINA OIIPOC
NporpamMmy
1.1 CobGecenoBanue ¢ 1 1 2 Y cTHBIN OIIPOC
netbMU. BBOgHOE
3aHSTHE.
2 IIpeamer XUuMHHU 4 - 8
2.1 TlonsiTus: aTom, 1 1 2 XUMHUYECKUN TUKTAHT
MOJIEKYyJa, DJIEMEHT
2.2 OdusnyecKue u 1 1 2 Pemenre TpeHUPOBOYH
XUMHUYECKUE SIBJICHUS
2.3 Ywuctele BemecTBa U | 1 2 PenieHrne TpeHUPOBOYH
cMmecu. Paznenenue
cMmecen
2.4 3aKOH COXpaHEHHS 1 1 2 Y CTHBIN 0IIpOC
MacChbl
3 XumMunuyeckue 2 1 3
peakuum
3.1 Tlousitme o 1 2 3 BrImosTHeHHUE TIPaKTHY
XUMUYECKOM
B3aUMOJECHCTBUH
BEIIECTB
3.2 TIpuHIUIIBI 1 - 1 Pemenue TpeHUPOBOUI
rpau4ecKoro
0TOOpaKEHUA
peakuuii
4 CoBpeMeHHOE 1 2 3 TecTupoBaHue
JlabopaTopHoe



o0opynoBaHue

5 PaOoTa ¢ razamu

5.1 Pas3ButHe XUMHH.
OmpIThl [IX.
[Tpuctiu,
K.-B. Illeene

5.2 Bomopona, KMCIOpOI U

aMMUaK

6 Hcropuss XUMHH.

OTanbl B U3YYEeHUH

razoB U pacTBOpPOB

7 Padora ¢
pacTtBopamu. Bona

7.1 TlousaTus: pacTBOp U
pacTBOPEHHE

7.2 Kpucramisl

7.3 111€noun U KUCIOTEI

7.4 Comn

8 XuMHUsl BOKPYT Hac.

IIpaspunyHasi

XHUMHUA

9 MeTaJUIbI M UX
coeTMHEHHUs

9.1 Mertajuibl M UX
COEIUHCHHUS —
CTOMKHE U

aKTHUBHBIC, TBEPABIE U

MSTKHE,
JparoleHHBIE

9.2 Mertajuibl OCHOBHBIX
IpyIII

9.3 Meramibl TOOOYHBIX
TpyII

10 DuexkTpoxumMus

10.1 'anpBaHUYECKHE
BJIEMEHTBI

10.2 YcTponcTBo
OaTtapeHKH

10.2Koppo3usi METAILIOB.

3ammra OT KOppPO3HH
11 7Keneso. CBoiicTBa
JKesre3a

11.1 OcoOeHHOCTH XKene3a

(%)

[

10

NS I A NS

14

— ) N W

YcTHBIN 0IIPOC

PemnreHue MpaKkTUYCCKUX

TecTtupoBaHue

VYcTHBIN OITPOC
Y CTHBIN 0IIPOC
Perrenue TpEHUPOBOYHI

Pemenue TpeHUPOBOYH]
YcTHBIN 0ITPOC

Y cTHBIN OIIPOC

Pemenue IIPaKTUYCCKHU.

Pemenue IIPaKTHYICCKHU

Y CTHBIN OIPOC
Y CcTHBIN OIIPOC

BrINoJTHEHUE TTPAKTHYC

BrimosiHeHHE TPEHUPO!



M COEUHEHUH
Kenesa.
MarueTtusm

11.2 Peakuuu COGAUHEHUHN -
Keneza. XUMu4yeckas
panyra

12 HemeTaJiibl 2

12.1 Cepa u dochop —
THUITHYHbBIE
IPEACTaBUTEIN
HEMETAJJIOB

12.2 Tanorensl. CxonctBo |
U pa3inyus

- 12.2 OKHUCIUTENBHO- -
BOCCTAHOBHUTEJIbHBIC
peakiuu B
OBITY U B
nabopaTopuun

13 TI'enermyeckasi CBsi3b 2
HEOpraHM4YecKUux
coelMHEHUH

- 13.1 MHoroobpazue 1
HEOpraHU4eCKHX
XUMHYECKHUX
BEIIECTB U PEaKIIHIA

13.2 Oxcuapl MeTauIioB 1 1
HEMETAaJIJIOB

14 MHuoroo6pa3ue 4
OpPraHu4ecKuXx
COeAMHEeHUH

14.1 Muoroo6pa3zue 1
COCJIMHEHU N
yriepoja

14.2 Moroliue BemecTBa

14.2 Kpaxmain u riaokosa
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Conepsxanue Kypea (1054.)

Pasnen 1. Beenenue.

Tema 1.1. CobeceoBanue ¢ 1eTbMHu. BBoIHOE 3aHATHE.

BhIsiCHEHNE MCXOHBIX MPEACTABIECHUH O IpeiMeTe XUMHH 1 001acTH ed

IPUMEHEHHS.

Texuuka Oe30MaCHOCTH. 3HAKOMCTBO ¢ Tpynmoi. Pacckas o COACpKaHHH

IPOrpaMMBI IIepBoro rofaa obyueHus. Ilpasuia MoBeACHUA B 1abopaTopuHu.

Hpaxmuuecxa;l yacmse. TexHUKaA 0€e30MacHOCTH B pa60Te ¢ XMMHYCCKHUMU

peaKkTHBaMH, JJIEKTPONPHOOpaMH ¥ HarpeBaTeIbHEIMH IpUOOPaMH.
Paznen 2. Ilpeamer XUMHH.
Tema 2.1. IToHsATHSI: ATOM, MOJIEKYJIA, DJIEMEHT.

[[TapocTepskHeBas MOJENb MOJIEKYIIbI. BeniecTsa BOKpYT HAC. BO3HUKHOBEHHE
¥ Pa3BUTHE TEOPETHUCCKHX TPEICTABICHNH O BEIICCTBE. Ctuxun ApUCTOTENS
u aromucTuka Jemokpurta. Pa3zsBuTHe aTOMHUCTHHYCCKUX IPEICTABIECHHH B

tpynax P. boins u JDk. JlanpToHa. 3aKO0H ITIOCTOSIHCTBA COCTaBa BEIIECTB.

Hpaxmuuecxaﬂ yacme. 3HAKOMCTBO C KOHHCKHHEﬁ XHUMHUUYECKUX BECIICCTB.

[TocTpoeHne MOJEIIEH MOJICKYI Pa3HBIX BCILECTB.
Tema 2.2. Pu3nuecKue 1 XUMHYECKHE SIBJICHUSI.

sIBneHust usnyeckue ¥ xumuueckue. ['opeHHC CBEHH. H3yuyenne peaxkuuu

rOpEeHUsL.

Ipakmuueckas uacmob. lliaBieHue napaduna. M3rorosneHne CBEYH U3

mapaduHa WK MbUIa. ATXUMUS («30JI0TOH J0KIB» U MTUPUTBHL).



Tema 2.3. Uncrble BelecTBa U CMECH.
[TpupoaHbIE CMECH — BO3YX, HedTh, MUHEpaNbl. 3ydeHne KOJUTEKIIH.

Ipakmuueckas uacmy. IIpaBuia paboTHI ¢ BECAMH. B3BerrBaHue,

TIPUTOTOBIIEHHE CMECEH MeTaJlla U HEMETallla.

Pa3gesieHue cMecem.

OuyHCTKa BEIIECTB, MEPEKPUCTAIIIU3ALIHS.

IIpakmuueckas wacmp. OTBITHI IO Pa3/ICICHUIO cMecen.

Tema 2.4. 3aK0H COXpaHEHHsI MACCHI.

XuMu4uecKas peaknus Kak OTpakeHHe 3aKOHa COXPaHCHUS MACChL.
IIpakmuueckaa wacms. IIpurotopnenue cMecu Jlemepu.

Pa3nen 3. XumMHuyecKue peakiuu.

Tema 3.1. TlonsiTHe 0 XUMHYECKOM B3aumoeicTBHM BeulecTB. [TpusHaku

XUMHUYCCKUX peaKunﬁ. H&6JHO}1€HI/I€ ITPU3HAKOB XUMHUYECKOH PCaKIIU.

Tema 3.2. lIpyunuunsl rpaguueckoro 0ToopakeHus peakuuin. XuMHIecKue

ypaBHEHHUS.

IIpakmuueckasa wacmp. IIpoBeieHHE MNPOCTEUIIMX ONBITOB, BBIABICHHUE H

OITMCAHNE 0COOEHHOCTEN MPOTEKAHMS PA3IHYHBIX PEAKIIUH.
Paznen 4. CoBpeMeHHoOe j1a0opaTopHOe 000py10BaHUE.

[Ipunnunel paGoThl 0GOPYHAOBAHMS XMMHYECKOH 1a00paTOpHH: MarHUTHBIC
MeIIaJIKK; BEChl MEXaHHYECKHe JabopaTOpHBIE, TOPCHOHHBIC, AHATMTUIECKHE,

BBITSDKHOM 1IKad; My(deIbHas 11eYb.



Ipakmuueckaa uacmyp. VICnONb30BaHHUC 060py/I0BaHUS MJIs TMPOBEICHHUS
naGopaTopublx paboT. Pabora ¢ neHTpUQyroi, MHUKPOCKOIIOM, MarHUTHOM

MEIIIAJIKOH.

Paspnen 5. PaGora ¢ razamu.

Tema 5.1. Paspurue xumuu. Onbitel k. Ipuctan, K.-B. IleeJe.
«JIecHO ra3» U CIOCOOBI «YJIYUILICHHA» BO3yXa.

ITpakmuueckas 4acmbe. OmnbiTel ¢ CO, u O,. TexHuka 0€30MaCHOCTH PU

paboTe ¢ ra3aMu.
Tema 5.2. Bogopoa, kucjopoa, aMMHaK.
[ToHsATHE YHCTOTHI raza. I pemyunit ras. IL1oTHOCTB rasa.

Hpakmuttecxaﬂ yacmo. HOHY‘-IGHI/IG BO0OpOaa, KMCIOpoaa 1 aMMHaKa.

M3MepeHue TNIOTHOCTH rasa.
Paznen 6. Mcropust XuMHH. ITanbl B U3yYeHHH ra3oB U paCTBOPOB.

Wcropus TpanchOpMAIMH TPEICTABICHUA YICHBIX O CTPYKTYPEC ra3000pa3HbIX
BENIECTB M TEOPHH pacTBOpoB. Msyuenme cocraBa Bosayxa. Otkpwitvst /1.
Pesepdopna, A. JlaByasse u I'. Kapempumia. Pa3ButHe TEOpHUH TOPCHHMSL.
Omnposepskenne Teopur uorkcrona. Teopun pactsopos C. AppeHuyca u Al

WM. Meuneneena.

Pa3gea 7. PaGora ¢ pactBopamu. Boaa.
Tema 7.1. [TousiTusi pacTBOpP U pacTBOPEHHE.
TBEpasie, )KUIKHUE, Ta3000pa3HbIC paCTBOPBHI. HaceIIeHHBIN pacTBOP.

HeHachImeHHBIH pacTBOp. [lepechieHHbIi pacTBOP. PacTBOPUMOCTb.

Ilpakmuueckasn yacms. IIpUTOTOBIIEHHE PACTBOPOB U3  XKUAKOTO

CTEKJIa



«Heopranuueckuii 1ec — 3araJl04HbIN 1 MPEKPACHBINY.
Tema 7.2. Kpucranjbl.
Kpucrauiisanus U3 nepechlieHHbIX PaCTBOPOB.

Hpaxmuqecxaﬂ yacmo. BblpaIlII/IBaHI/Ie MOHOKPHUCTAJIJIOB M3 HaCBIILECHHOT'O

pacTBopa.
[TonydaeM U PUCyeM KPHCTaJLIbl Pa3HOH (bOpMBI.
Tema 7.3. lIl€104uM M KHCJIOTBI.

PacrBopsl Iiejiodedl W KHCIOT. Bonma B du3MKE, XMMHH H OMOJIOTHH.

HpPIpOJIHI:IC OCMOTHYECCKHE SABJICHU.

IIpakmuueckas uwacmb. YCTPaHEHHE IKECTKOCTH BOMBL DIIEKTPOIUTHI.

Jluccoumarys.
Tema 7.4. Couin.

Muoroo6pasue coneil. Costi BOKpYT Hac, ux peakuud. KpacoTa XMMHYECKUX

peaKku.

IIpakmuueckas wacmo. Kpucraamsanus cojei U3 )XeIaTHHOBBIX IIIEHOK.
Paspgen 8. Xumus Bokpyr Hac. [IpasaunyHasi XuMHs.

[IpuHLHMIIE AeHCTBHS (efiepBepKOB, XUMUYECKUX 3MCH, IPaKOHOB, XIIOMYIICK.

IIpakmuyeckan wacmo. XUMUIECKHE 3MEH M APaKOHbI. DOKYCHI, OCHOBAHHBIC
Ha W3MEGHEHMHM LBETa pacTBOpa IIPU XHMHYECKOM peakuuu. PDenepBepKu.

MBEBUIBHBIE MTy3BbIPH, O YEM OHU MOTYT PaccKa3aTh?

Pa3nen 9. MeTaJlsibl M X CO€IUHEHUSA.



Tema 9.1. MeTa/UIbl M MX COeJMHEHHUsI — CTOHKHE M AKTHBHBIE, TBEpPAbIE H

MsITKHe, AparoueHHbIC.

Merannsl B Tabmuie Menneneesa. CTpoeHMe aToMa Ha MPUMEPE aTtoMa

MeTajia.

ITpakmuueckan wacnmp. QU3MICCKUC 1 XUMUICCKIE CBO¥CTBa METAJLJIOB.
Tema 9.2. MeTa/liIbl OCHOBHBIX I'PYIIL.

CBOICTBa, CTPOCHHE aTOMA.

Ipakmuueckas wacmy. ONBITHI C Sn u Al

Tema 9.3. Mera/uibl I000YHBIX IPYIIIL.

Mep, cepebpo, 30510T0, IMHK. CBOKWCTBA, CTPOCHHE aTOMa.

IIpakmuueckas wacmo. Kaxye MeTalibl €CTh B JIAMIIC nakanusanus (W, Mo,
N). JlparoueHHble METaIbl. Bblienenue Au n Ag. «KaccueB Immypryp».

Beipamusaane MoHokprcramios Cu. «Jlepesbs»» Iapanensca 1 FOnurepa.
Pa3zaen 10. DiaekTpoxumusi.
Tema 10.1. N'anbBaHUYECKHE IJIEMEHTBI.

Hcropus oTkpbiThs. [IoHsATHE O TanbBaHuke. CocTaB ¥ TPUHIMAIIBI paboTsI

raJlbBAaHUYECCKUX DJICMCHTOB.

Ilpakmuueckas wacmop. V3yuenne cocTaBa M NPUHIAIIA paboThl PasIMIHBIX

3JIEMEHTOB MUTAHHUS.
Tema 10.2. YcrpoiicTBo OaTapeiku.

PaznoskeHue BOJAbI Ha BOJOPOJ U KHCIOPOI.



Ipakmuueckasn wacmso. OnbITH C OaTapelKaMu.
Tema 10.3. Koppo3ust MeTa1/10B. 3a1IMTa OT KOPPO3UH.
[TpHUYHHBI U TOCIEACTBHS KOPPO3UU METAIUIOB. 3allKTa OT KOPPO3UH.

ITpakmuueckasa wacmp. ONBITHI 110 U3YYECHUIO KOPPO3UU METAJUIOB U 3AIIUTEI
OT HEE.

Paznen 11. XKene3o. CBolicTBa XxeJie3a.
Tema 11.1. Oco0eHHOCTH KeJie3a U CoOeAMHEeHMI kene3a. MarHeTusm.

XKenesnsiit Bek. XKenezo Bokpyr Hac. CTerneHM okucneHus xenesa. [loHsrue

MardHe€Tus3ma.

Hpaxmuuecxaﬂ yacms. KauecTBEHHBIE pC€akmru Ha UOHBI JKEJIC3a. HOHY‘ICHHG

nupodopHOro xene3a. OnbIThl, IEMOHCTPUPYIOLIHE MAarHETU3M,
Tema 11.2. Peakunu coeinHeHU# xesie3a. XUMHYecKas paayra.
Oco0eHHOCTH COeIMHEHUH Kee3a U UX peakiui.

Hpaxmuuecxaﬂ yacmyp. OTBITHI 10 IMOJTYYCHHUIO Pa3HOLBCTHBIX COEIMHEHHUH

xKenesa.

XuMudeckas paayra i XUMHYECKUi cBeTodop.

Pa3zpnes 12. Hemerasuiel.

Tema 12.1. Cepa u ¢pocdop — THIINYHBIE NIPEACTABUTEIN HEMETAJJIOB.
Coenunenus S u P. Xumuueckue cBoictBa coequHeHuit S u P. Ajmorpornus.

OKHCIUTEILHO-BOCCTAHOBUTEILHBIE CBOWCTBA COSIMHEHHH ceprl U (ocdopa.



Ilpakmuueckana ywacmo. OeviepBepku Kak  IPUMEP TUITUYHON

OKHCIIUTEIbHO- BOCCTAHOBUTEIILHON PEAKIIUH.
Tema 12.2. I'asiorensl. CxoacTBa U pasjinyns.

I/ICTOpI/IH OTKPBITHSA HEKOTOPBIX I'aJIOTCHOB. ["anoreHsl — onmacHBIE U IOJIE3HBIE.

Yem maxHeT Mope? 3a4emM opraHuzmy moa?
ITpakmuueckan yacmsp. ONBITHI 110 TOTYUYEHHUIO TaJIOTE€HOB.

Tema 12.3. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE PeaKUHH B ObITY M B
Jaboparopun. OBP.

Hpakmuuecmm yacmps. BeIBeICHUE TS TEH U IMOJIY4YCHUC KPACOK. XHUMHUYECKHE

BYJIKAHBI.

Pa3nen 13. 'eneTH4eckasi CBSI3b HEOPraHMYECKUX COCAUHEHMHM.

Tema 13.1. MHoroo6pa3sue HeOpraHM4YeCKMX XMMHYECKHMX BeELIECTB H

peaxkuui.
Kounbua JIuzeranra.

Ipaxmuueckas wacme. TIpoBecHNE CITOXKHON LIEIM XUMHYECKUX PEAKIIH

IUTS TToJTy4deHus Kojen Jluseranra.

Tema 13.2. OkcHIBI METAJIOB U HEMETAJLIOB.

Heopranuueckuit cunte3. ['eHeTHYECKast CBSI3b HEOPTaHUUECKUX COEMHEHHM.
ITpakmuueckas uacms. [lonydeHue 1 CBOMCTBA OKCH/IOB.

Pa3znen 14. MHorooo6pa3ue OpraHu4eCKMX COeAMHEHHH.

Tema 14.1. MHoroo6pa3ue coeIMHEHHH yrjepoa.



Hedts, HedTsHbIe €HKH. Paszpymienue miéHok. [IoBepXHOCTHOE HATSDKCHUE.

Bonpock! 3arps3HeHus OKPY’KaloIEen CpeIbl.

ITpakmuueckas yacmsp. Onpe/ielICHUE TajJ0reHONMPOU3BOJAHBIX.
[openue caxapa. [IpoayKTsl mUTaHUS.

Tema 14.2. Moromue Beunecrsa.

Mputa. CHHTETHUECKHE MOIOLLME BEIECTBA.

ITpakmuueckas paboma. VI3roToBI€HHE MBLIA.

Tema 14.3. KpaxmaJ u riioko3sa.

CTpOGHI/Ie, COCTaB, UCITOJIb30BaHHUC. HBCTHBIC pCaKkuuun. OnpeneneHHe

rroKo3bl. Cepebpenue.
IMTpakmuueckas wacmsp. KauecTBEHHBIE PEAKIUH HA Kpaxmall v TTIFOKO3Y.
Tema 14.4. Opranuveckue BelecTBa B Ipuposie.

BGHKI/I, XXHUPBI, YTIICBOIBI, (bepMeHTbI, rOPpMOHBI, BUTAMHHBI U

MPOJIYKTHI X ITPEBPALLICHUN.

ITpakmuueckan uacms. IIpocThie ONBITHI C OPraHUYECKUMH BEIICCTBAMHU.
Pa3nen 15. AHa/IU3 ¥ 0YHMCTKA.

VHAMKATOPBI U3 IPUPOIHBIX MaTepranoB. CrocoObl pa3THIEHHs COJIEH.

Ilpaxkmuueckan yqcms. [IpUroToBjIeHHEe MHIHUKATOPOB U3

MIPUPOIHOTO CHIPBSI.

XpomaTorpadus 1 IKCTpaKIUs. AHAIU3 CMECHU COJIEH.



Paznen 16. [loaroroBKka MccienoBaTeIbCKoil padoThl U y4yacTHe B
KOHGepeHUHuH.

Tema 16.1. BbiG0op TeMbI M MOArOTOBKA HCCIEI0BATENbCKO PadoThI.

O6001eHIe TPOiIeHHOro MaTepuala. Beibop Temsl. Llenu u 3aga4u paboTel,

3Tansl paboTsl Haj Heil. OCOOCHHOCTH HCTIONB30BaHMs IHTepHET.
IIpakmuueckas wacms. ITouck u paboTa ¢ IMTEPAaTyPOil IO TEME.
Tema 16.2. [TocTaHOBKA IKCIIEPUMEHTA.

MecTo ¥ poiib SKCIIEPUMEHTA B HCCIEI0BATENbCKON padoTe. BeiBOAKI 110

pabore.

Hpaxmuuecxaﬂ yacmb. HpOBClIeHI/Ie DKCIIEPUMEHTA U aHAJIM3 €TI0

pe3yJIbTaTOB.
Tema 16.3. YuacTue B KOH(pEpEHIUH.
[ToAroToBKa JOKJIaAa U IPE3CHTAIUH.

Ipaxmuueckasn uacms. Yuactue B Kondepenuuu «[IOMCK», 00CYyXIEHHE

pe3yIbpTaTOB KOHPEPEHLIUH U BBICTYIJICHUH 00y4arOLIMXCsl.
Paznen 17. UTroroBoe 3ansitue.

VTorosas muarHocThka. [1oBeeHre NToros paboTsl 3a yuebHsIi roj. Beibop

MHIMBUIYAIbHBIX TEM [UI U3yYEHHUs JIETOM.
1.4. Ilnannpyemble pe3yabTaThl

IIporpamma obecriedrBaeT AOCTHDKCHHE CIIEIYIOINX PEe3ysIbTaTOB

OCBOCHMSI ITPOTrpaMMBbI JOIIOJTHUTCILHOTO O6pa3OBaHI/I$II

JIMYHOCTHBIE:



» c(OPMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOLICHHS K  YYCHHIO,
FOTOBHOCTH M CIIOCOOHOCTH OOydYaromMXcs K CaMOpPa3BUTHIO U
caM00Opa30BaHMI0 HA OCHOBE MOTHBALMU K OOYYEHHIO M IO3HAHHIO,
BBIOOpY JajbHemero obpa3oBaHMss Ha 0a3e OPHUCHTHPOBKM B MHPE
npodeccuii ¥ mpOGhECCHOHANBHBIX NPEANOYTEHUH, OCO3HAHHOMY
TIOCTPOESHMI0 MHIMBHIyaIbHON 00pa30BaTeIbHOM TPAEKTOPHH C YUETOM

yCTOﬁqHBBIX MMO3HABATCIIBHBIX UHTCPECOB,

. c(hOpMUPOBAHHOCTH I1€JIOCTHOTO MHPOBO33PEHUA,
COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3sBUTHS HAyKH WU
00I1IeCTBEHHON NTPaKTHUKH;

= c(OPMUPOBAHHOCTH KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIICHHH
M COTPYJHMYECTBE CO CBEPCTHHKAMH, CTAPIIMMH W MIAJIIMMH, B
00pa3zoBaTeNbHOM, OOIIECTBEHHO TIOJIC3HOH, y4eOHO-

HCCHCIIOB&TBIIBCKOﬁ, TBOp‘IeCKOﬁ U OpyTHUX BUOAX ACATCIbHOCTH,

* YMEHHE SICHO, TOYHO, 'PaMOTHO H3JlaraTb CBOH MBICJIM B YCTHOﬁ u
IIMCbMEHHOM pe4u, ITIOHUMATb CMBICJI [IOCTaBJICHHON 3a1a4H,

BBICTPAMBATh API'YMEHTAIUIO, IPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPBI;

* [PEICTABICHHE O XMMHYECKOW HayKe Kak C(epe denoBeqecKon
JESATEIIBHOCTH, 00 Tanax €€ pa3BUTHs, O €€ 3HAYUMOCTH VISl pa3BUTHS
IUBUJIA3ALINH;
* KPUTHYHOCTb MBIIUICHHsS, YMEHHE pPaclo3HaBaTh JIOTMYCCKH
HEKOPPEKTHBIE BHICKA3bIBAHMUS, OTJIMYATh THIIOTE3Y OT (DaKTa;
» KPEATHMBHOCTb MBIIUICHHS, HHULUATHBA, HAXOJYUBOCTh, AKTUBHOCTD
NPU PELICHUH dKCIIEPUMEHTAJIBHEIX M PACUCTHBIX 3a/ad;

= YMEHHE KOHTPOIUPOBATH MPOLECC U Pe3yIbTaT yueOHON HCCIIe10BATEIBCKOU

ACATCIBHOCTH,

»  CIIOCOOHOCTH K SMOLMOHAIBHOMY BOCIHPHATHIO XHMHYCCKHX

00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIECHUN.



MeTanpeamerHbie:

» YMEHHE CaMOCTOSATENbHO IUIAHMPOBATh AaIbTEPHATUBHBIC IyTH
JIOCTHYKEHHS 1eJIell, OCO3HAHHO BhIOMpaTh Hambonee >(PGEKTUBHEIC

CIT0CcO0BI peuIeHuA y‘-Ie6HI>IX M ITO3HAaBATCJIBHBIX 3aJa4;

» yMEHHE OCYIIECTBIATH KOHTPOJb IO pEe3yJbTaTy H IO crioco0y
ICHCTBMS HA ypPOBHE IIPOM3BOJIBHOTO  BHUMAHHs W BHOCHTH

HEOOXO0IMMBIE KOPPEKTHUBEI,

= yMCHHE aJeKBATHO OLEHWBATh MPABHIBHOCTH HIM OLIKOOYHOCTH
BBIMIOJIHEHMsI y4eOHOW 3amaud, €€ OOBEKTUBHYIO TPYAHOCTH H

coOCTBEHHBIE BO3BMOKHOCTH €€ PELICHUS,

» OCO3HAHHOE BJAJEHUE JIOTHYECKUMHU IEHCTBHSIMH ONpPEACIICHUS
MOHATUH, O0GOOILIEHUS, YCTAHOBJIEHWS AaHAJIOTHH, KIacCM(HMKAIMHK Ha
OCHOBE CAaMOCTOSATEJILHOTO BBIOOpa OCHOBAHMH W KPUTEPHCB,

YCTaHOBJICHHUS] POJOBUIOBBIX CBA3EH,

* YMEHHE YCTAHABIUBATh MPUYMHHO-CIICACTBECHHbIC CBA3H; CTPOHUTH
JIOTHYECKOE paccyXIeHue, YMO3aKJI4YeHHE (MHIYKTUBHOE,

ACOAYKTUBHOC U I10 aHaJIOFI/II/I) H BBIBOJBI,

= YMCHHC CO31aBaTb, IIPUMCHATL U Hp606pa3OBI>IBaTL 3HaKOBO-
CHUMBOJIMYECKHE CpeACTBA, MOACIU U CXEMBI IJIs1 PCIICHHUA yqe6me )51

IMO3HaBaTCIBbHBIX 3a/1a4,

» YMCHHE OpPraHM30BBIBaTh y4eOHOE COTPYJAHHYECTBO M COBMECTHYIO
NeATEeNbHOCTh C YYUTEJIIEM W CBEPCTHUKAMHU: ONPENEATh IeNH,
pacnpenenenve (GYHKUHA W poiied yYacTHHKOB, B3aMMOACHCTBHE H
o6mme crocobsl paboTEI; yMEHHE paboTaTh B IPYIIE: HAXOIUTh obIee

pELIeHNEe U paspeluars KOH(IMKTE Ha OCHOBE COTrTIACOBaHMs MO3HULIUHA U



y4éra UHTEPECOB, CIylIaTh napTHEPA, dbopMyIMpOBaThH,

apryMeHTHPOBATL U OTCTauBaTh CBOE MHEHHUE,

»  chOpMHUPOBAHHOCTD yueOHOH " 001IEI0Ib30BATETLCKOM
KOMIIETEHTHOCTH B  OOJAaCTH  MCIIOJNB30BaHUA — MH(POPMAIMOHHO-

KOMMYHHKALMOHHBIX TEXHOJIOTHH (MKT-KOMIICTEHTHOCTH);

»[I€PBOHAYAJIBHBIE NIPEACTABICHUS 00 uIesX U 0 METOJaX XMMHH Kak 00
YHMBEPCAJILHOM S3BIKE HAYKH M TEXHHKM, O CPE/ICTBC MOJIECJIUPOBAHUS

SIBJICHUU U IIPOLIECCOB;

» yMEHME BHICTh XMMHYECKYIO 3a7ady B KOHTCKCTC po0IeMHOM

CUTyalluu B ApPYI'HUX JUCLHUIIINHAX, B oxpyxafomeﬁ JKU3HH,

= yMeHHE HaxOAUThb B PA3JIUYHBIX MCTOYHHMKAX WH(OPMAIHIO,
HEOOXOMMMYIO JISl PENIEHHS] XUMHYECKUX MPOOJIeM, U MPE/ICTABIATH
eé B MOHATHOM (QopMe; MPHHUMATE PELICHHE B YCIOBUAX HEIOIHOH U

H30BITOYHOM, TOYHOM ¥ BEPOSITHOCTHON HH(MOPMALIKH;

»yMEHHEe MMOHUMATh M UCII0Nb30BaTh XMMUYECKUC CPEACTBA HAITISTHOCTH
(MOJEIIN, YEPTEXH, CXeMbl M Jp.) Ul WIUTIOCTPAlWH, WHTEPIPETALHNH,

ApPryMeHTalllu,

* YMCHHMC BbBIABUI'aTh T'HIIOTC3bI IIPH pEeIICHUN yqe6me 3agady H

NOHUMATh HEOOXOAUMOCTh UX IIPOBEPKH,

= yYMEHWE TPUMEHATh WHIYKTUBHBIC M JCAYKTUBHBIE CIIOCOOBI

paccym:[eHI/Iﬁ, BUJIETh PA3JIMYHBIC CTPATETUHN PCIICHUA 3aaay,

= [IOHMMAaHHE CYIHOCTH aJIT'OPUTMHYCCKHUX HpGI[HI/ICElHI/Iﬁ U YMCHHEC

JIEUCTBOBATH B COOTBETCTBUH C MPEIJIOKECHHBIM AJITOPUTMOM;

= YMCHHUEC CaMOCTOATCIIBHO CTaBUTbH e, BBI6I/IpaTI> U CO34aBaThb

AJITOPUTMBI T PCIICHUS Y‘-IC6HI>IX XUMHYECCKHUX HpO6JIeM;



= YMCHHC IUIAaHUPOBATh U OCYILIECTBIIATD JEeATECIIbHOCTh, HAIIPpaBJICHHYIO

Ha pEIlCHUE 3a/1a4 UCCIIEI0BATEIBCKOr0 XapakTepa.
IIpeamerHbIE:

« yMeHHe paboTaTh C XHMHYCCKHM TEKCTOM (CTpYKTYpUpPOBAHHE,
M3BJICYCHIE He0OX0IUMON HH(pOPMAIUU), TOYHO ¥ TPAMOTHO BBIPAXKATH
CBOM MBICIIH B YCTHOW M MIUCbMEHHON peuH, NPUMEHAA XUMHICCKYIO
TEPMHHOJOTHIO M  CHMBOJIMKY, UCIIOJIB30BaTh  PasiM9HBIC  A3bIKH
XHMUU (CITOBECHBIH, CUMBOJIMYECKHUH, rpadpuuecKui),
060CHOBBIBATh CYKJIEHHUs, TPOBOIUTH KIACCU(HKAIMIO, JIOKA3bIBATh

XUMHUYCCKHUEC YTBCPXKIACHUA,

sBJIAJICHUC 0a30BbIM MMOHATUHHBIM arnrmapaTtom: UMCETh npeacTaBJICHHUC O
XHUMHYECKOM DJJIEMEHTE ,BJIaJICHUEC CHMBOJIBHBIM S3bIKOM XHUMMHH,

3HAaHKE XUMHUYECKUX POPMYIL;

= YMEHHE BBINOJNHATL PACYETHBIC MpeoOpaszoBaHus (Gopmysl, IPUMEHATDH
MX Ul pelIeHust y9eOHbIX XMMUYECKHX 3aJa4y U 3a/1a4, BO3HUKAIOLIKUX B

CME)KHBIX Y4€OHBIX ITpeIMETax;

= YMCHUE T0JIB30BATHC XHMHWYCCKHUMU (1)OpMy.TIaMI/I U CaMOCTOATCIBHO
COCTaBJIATB Q)OpMYJII:I 3aBUCHUMOCTEH MEXAYy BCIWYMHAMHU Ha OCHOBC

O606IIICHI/I$I YaCTHBIX CIIYYacB U OKCIIEPUMCHTA,

» yMEHHE pEIlaTh 33/1aud 0 yYpaBHEHUAM M (GopMmynam , MPUMEHATH
NOJyYeHHBIE yMEHHs JUId pEIIeHHMs 3aJa4 M3 XHMHH, CMCEKHBIX

IIPEIMETOB, IPAKTUKH;

= OBJIQZICHUE CHCTEMOM ()YHKIIMOHAIBHBIX IMOHATUH, QYHKIHOHATBHBIM
S3BIKOM U CHMBOJIMKOM, yMEHHE CTpPOUTh TI'padUKH 3aBHCHMOCTH

BEJINYMH, OIIMCBIBATH HX CBOﬁCTBa, HUCIIOJIB30BATh Q)YHKIII/IOHSUIBHO-



rpa(bnqecxne MpEeACTABICHUA U OINUCAHUS M aHaJIM3a XUMHYCCKHUX
3aJa4 ¥ p€aJIbHBIX 3aBHCHMOCTeﬁ;

= OBJIaZIECHUE OCHOBHBIMH criocobamMu IIpE€ACTaBICHUA U aHalii3a
CTAaTUCTUYECKUX JAaHHBIX, YMCHHC [IPpOTHO3UPOBATH OTKPBITHE HOBBLIX

BEIICCTB;

» YMCHUE TNPUMCHATH U3Yy4YCHHBIC [IOHATHUSI, PE3YyJIbTAaThl U METOAbI IIPHU
peuIeHuH 3a1a4 U3 pa3jJIM4YHbBIX Pa3aCIOB Kypca, B TOM 4HCJIC 3aJ1a4, HC
CBOOAIINXCA K HEMOCPCIACTBCHHOMY IIPUMEHCHHUIO HN3BECTHBIX

AJITOPUTMOB.

CTpyKTypa ¥ COACPKAaHHME IUIAHMPYEMBIX pPE3yJIbTAaTOB OCBOCHHA
OCHOBHOM  00pa30BaTe€IbHOM  MPOrpaMMbl  OCHOBHOTO o01ero
0Gpa3oBaHUs aJeKBaTHO OTpaxkaroT TpeGosanus CTaHjaapTa, MEpeiaroT
crermduKy o6pa3oBaTEIBHOrO IMpOLEcca, COOTBETCTBYIOT BO3PACTHBIM

BO3MOKHOCTSIM 00Yy4arOLIHXCI.
Pa3nen 2. KoMIuIeKe OpraHM3aiuoOHHO-TIeAarorn4ecKuX yca10B i
2.1. ®opmbl aTTECTALMHU
- ¢opMBbI OTC/IEKNBAHUS U (PUKCALMK Pe3y/TbTaTOB:

B mporiecce 0GyUeHusl OCYIIECTBISICTCS. KOHTPOJIb 38 YPOBHEM 3HAHUH U
yMeHUM oOydarommxcs. 3HaHMA M YMCHHs TIPOBEPAIOTCS IMOCPEICTBOM
BBITIOJIHEHMsT  OOYYalOIMMUCSH — TIPAKTHYECKHX  paboT B XHMHYCCKOH
nabopaTopuu, IMOATOTOBKH CAMOCTOSITENIBHBIX HCCIIENOBATE/ILCKHUX paborT.
YpOoBEHb YCBOCHHUS IPOrPAMMHOTO Marepuaia ONnpelenseTcs Mo pesyibraraM
BBIMOJHEHUsT MPAKTHUeCKUX paboT. C KakIbIM PEOEHKOM OTpabaThIBAOTCA
Hanbojiee CIOXHBIE OKCIIEPUMEHTHI, 31eCh HEOOXOIMMO BHHMATEIILHOE,
YyTKOE U nobpoe OTHOIIICHHE K KaKIOMY. Bribupaercs

audpepeHIMPOBaHHBIIl MOAX0/ K 00ydaromemMycs, BCE yladd IOOIIPSIOTCA,



BCE HEIOYETHhI TAKTUYHO U MSITKO UCIIPABJIAIOTCA. KOHTpOHI/IpyeTCH Ka4y€CTBO

BBIITOJIHEHUS IMTPAKTHICCKUX pa60T 10 BCEM pasJciIaM.

B TeueHne ydeGHOro rojga OOydYalONMecs YYacTBYIOT B XMMHUIECKHMX

OJTMMIIAAaX U KOHPEPEHLHUX .

dopMaM¥ TOBEIEHAS UTOrOB PAGOTBI MOTYT OBITh: OTKPBITBIC 3AHATHA,

TBOpYECKasl 3alMTa, CAMOOLICHKA, KOJJICKTUBHOEC oOcyxaeHue U Jp.

Mrtorosas OLEHKAa OCYLIECTBISiETCS B (popme NEMOHCTpALUH JIYdIIHX
paboT Ha 3aHATHAX KPY)KKa TEPEe/ OIHOKIACCHUKAMH 1 POJUTCIIAMHU. Jlyumme

paboTHl OTMEYAKOTCS TPAMOTAaMH, AUILIOMAMH, ITOJapKaMH.
- popMBI NpeAbSBICHUS U IeMOHCTPALMH PE3yIbTATOB:

= BXOIHOW KOHTPOIb — MPOBOAKMTCS B Hawajge OOYYCHHSA, ONPENCIACT
ypoBeHb 3HaHMH pebenka (cobecenoBanue ¢ 00yYarOIMMUCA B Hayane

roja);

E TeKYIHI/Iﬁ KOHTPOJIb — IIPOBOAMTCSA  HA KQOXIOM  3aHATHH!

aKIICHTUPOBAHHUEC BHUMaHMUsA, IIPOCMOTP pa60T;

= HpOMe)KYTO‘IHBIﬁ KOHTPOJIb — MPOBOAUTCA MO OKOHYaHHMH U3YyUYCHUS

OTJEJbHBIX TEM. TUAAKTHUYECCKUE UT'PBI, TCCTOBBIC 3a/1aHUs1, BAKTOPUHBI.

" HTOrOBBIi KOHTPONb — TIPOBOAMTCS B KOHIIE Yy4eOHOro roja,
onpeaenseT YPOBEHb OCBOCHUS MPOTrPaMMBI (3amuTa

HCCIIe0BATEIbCKOU pa60T1)1, cobeceoBaHUE B KOHIIE rona).

B mporpamMme HCHOIB3yeTCs THOKas pPEUTHHrOBas CHUCTEMa

OLICHKH JOCTHIKEHUH 00y4JaroluXcs 110 ONPEACIICHHBIM KPUTEPHAM:



_ BBHINONHEHHE ONPEICIEHHOTO KOJIMYECTBA MPAKTUYECKHX padoT,
KOrma Kaxaas IpakTHueckas paboTa OLCHUBACTCA ONPCICICHHBIM

KOJIMYECTBOM 0aJIjIoB;
_  [IOIBeJICHHE WTOrOB B KOHIIE KAKIOTO TIONYTOIUs (SHBAPb, Mail);

_  cHcTeMa HArpaXIeHWs W MOOMIPeHMs OOydarommxcs, Iydlne
obyuaromuecsi, HaOpaBmme  HamOONBLICE — KOJIMYECTBO 0asoB,

HarpaxIarTcs rpaMOTaMH U [IPHU3aMHU;

= opranu3anust  KOHTPOJIA 3HAHUMN [IpOUCXOAUT HaA OCHOBE

camopedIeKCHN 00y4aroIIerocs.

Pe(bJIGKCI’ISI noMoraeT onpeaAciIvuTb CTCICHb JOCTH)KCHHUS [I0CTaBJICHHOM
eJIU, NIPAYUHBI UX NOCTHKCHHS HUIIN HaO60pOT, I(CﬁCTBeHHOCTB TE€X WJIHM HHBIX

CIIOCOO0B M METOJIOB, a TAK)KE MPOBECTH CAMOOLICHKY.
2.2. OneHOYHbIE MaTEePHAJIbI

[Ipy  oueHuWBaHMM  y4eOHBIX  JOCTIDKEHMH  ydalluxcs 10
JIOTIOHUTENBHOM  00IIe00pa3oBaTebHON  00IIepa3BUBAIOIIEH TPOrpamMme

«X¥MHUS B OIIBITAX»» HCIIOJIB3YIOTCA:

® HI/I&FHOCTI/IKa YCBOCHHUA MaTe€puaia, B npouecce O6y‘-I€HI/I$I 1o

061eo6pa3oBaTeabHON 00IIEPa3BUBAIOLIEH TPOrpaMMe «XHMHUS B OIIBITAX)).

° I/IHszwlyaanas{ KapTra y4yera pe3yJIbTaTOB HUHTEJJICKTYaJIbHBIX

CIIOCOOHOCTEH.

e IH(pOPMAIMOHHAs KapTa yueTa pe3yJIbTaTOB OOyJarolMXcsl yqacTHA

B MEPONPHUATUAX Pa3HOT'O YPOBHA.

OueHOYHBIE MaTepuanbl [POrpaMMbl  pa3pabOTaHel € YUETOM

TpeGOBaHHI K CTAPTOBOMY yPOBHIO OCBOEHHs y4eOHOr0 MaTepHaa.



O:xunaembie pe3y/ibTaThbl:

) Imojy4daT MOpeACTaBJICHHUE O CTPOCHHUM aTOMa, HOHAaX M MOJICKYJax, O
KJ’IaCCI/I(bI/IKaHI/IPI HEOPTraHUYCCKHUX COECIUHEHHUM Ha KHUCJIOThI, OCHOBaHUSA U

COJIH, 00 aHaJIM3€e U CUHTE3E,

O  mpuOOpPETYT OCHOBHBIC HABBIKM MPAKTHYECKOH pabOThI B 1aOOpaTOpHH,

Oy1yT BBIIIOJHATD MPOCTEHIINE 1aO0OPATOPHBIE ONEPALINH,

@ IIpOABAT HHTEPEC K COBPEMEHHBIM HpO6H€MaM XMMHH H K

HCCIIeI0BATENIbCKOM paboTe B 3TOI Hay4HOU 001aCTH;
O chOpPMHPYIOT IIPEACTABICHUE O KPACOTE XUMUYECKOTO IKCIIEPUMEHTA;

©) Pa30BBIOT YYBCTBO OTBETCTBCHHOCTHU IIPH BBLINOJTHCHHUH XUMHUYECKOT'O

OKCIICPHUMCHTA

@ CHCTEMaTH3UPYIOT CBOM 3HAHUS B 00JACTH XUMHH, CO3HATYT
HeoOxoauMyro 6a3y i mepexoja K YrIyOJIEHHOMY HM3Y4YEHHIO OTHCIIBHBIX

pasaesioB XUMHH;

o OyayT YMETh CaMOCTOSITEIBHO TPOBOAUTH 3KCIIEPUMEHTHI

BECTH HMCCIIEIOBATENLCKYIO paboTy B 1a00OpaTOpHH;

o OCO3HAKT €AMHCTBO MAaTEepHAJIBHOIO MHpa Ha OCHOBE XHMHYCCKOI'O

moaxoJa K CTPOCHHIO BEUIECTBA,

O OCBOSIT DKOJIOTHYECKHUE AacCIEKThl BJIMSAHHMSI XWMHH Ha IIOBCEIHEBHYIO

YKH3HB,
O mpHOOPETYT MOTHUBAIIMIO HA JaJIbHEIIee U3yUeHHUE eCTECTBEHHBIX HAYK,

@ Hay4daTcsa CaMOCTOATECIIBHO pa6OTaTI> CO CIeIHaJTbHOM XHUMHYECKOU

JINTEPATYpO;



O npn06peTyT HAaBBIKKM IIOAT'OTOBKH JOKJIAAOB H BI:ICTYHJIGHI/IFI Ha

KOH(pEpEeHIIUSIX.
KpuTepun ypoBHsI 0CBOeHHMs Y4eOHOro MarepuaJa:

« - BBLICOKMIi YPOBeHb — 00y4alOMIMil OCBOMJI NMPAKTUYECKH BECH 00BEM
sganuit  100-79%, mpeIyCMOTPEHHBIX MPOTPAaMMOW 3a KOHKPETHBIN
HEPHOI;

e - CpeAHHil ypOBeHb — Yy O0OydJaromux OOBEM YCBOCHHBIX 3HAHHMH
coctasiseT 80-50%;

« - HU3KMIl ypoBeHb — oOyuaromuiics onaaen MeHee yeM 50% oObéma

3HAHU#H, IPEAYCMOTPEHHBIX IPOTPAMMOX.

2.3. YcaoBus peajm3aliuy MporpaMmabl

MaTrepuajJibHO-TeXHHYeCKHe ycaoBus. [ oQPeKTHBHON peau3ainu

IporpaMMbl HE0OX0JMa MaTepHaIbHO-TEXHUUECKas Oasza:

1. Vuebupiii kaOuHeT, cooTBeTcTBYIOIMH Tpedopanusam: -CanlluH
2.4.4.3172-14 «CaHUTApHO-3IIHIEMHOJIOTHUCCKUE TpeOOBaHUsA K YCTPOUCTBY,
COJIEPKAHMIO ¥ OPraHU3aliy PEKUMa paOOThl 00pa30BaTEIbHBIX OPraHU3aLHH
JIONIOJTHHUTENLHOr0 00pa3oBanus aerei» (temneparypa 18-21 rpaxyc Lenscus,
BIAXHOCTH Bo3ayxa B mpenenax 40-60 %, meOenb, COOTBETCTBYROLIAs

BO3PACTHBIM 0cOOCHHOCTSAM neteit 14-15 ner); JIna peanusanuu nporpaMmsl
» O0opy10BaHUE U MaTEPHUAJIBIL:
» KOMITBIOTED;

= MEIUAIIPOEKTOP.



. CTaHﬂapTHbIﬁ Ha6op XUMHUUYCCKHUX PCAKTHUBOB (KI/ICJIOTBI, I[IéJIO‘JI/I,

OKCHJIBI, COJIN);

HN3MCPHUTCIIBHBIC HpI/I60pI>I;

CTeKJIsIHHAs U papdopoBas rmocyna;

MCTAIVNIMYCCKHEC INTATUBBI,

HarpeBaTeIbHbIE MPUOOPHI;

BECHI;

MHKPOCKOII.

B kadecTBe OUOAKTHYECKMX MAaTEPUAJIOB HCIOJIB3YIOTCS HarJsIHbBIE
nocobusi: TabiMua pacTBOPUMOCTH U Tepuoauyeckas Ttabmmma . M.
MeHnneneeBa; KOJUIEKIIMHM ITOJE3HBIX HMCKOMAeMbIX, I0YB, HedTH, ULIKaa

TBEPAOCTH U T.II.

B kadecTBe METOAMYECKHX MATEPHAIOB INPUMEHSIOTCS pa3IH4YHbIE
myOnaukanuu no XumuM (cM. CIIHCOK JIMTepaTyphl), METOAHYECKUX pa3paboToK
U IUIAHOB KOHCIIEKTOB 3aHATUN; METOJUYECKUX YKa3aHUU U PEKOMEHIAIUH K

MPaKTUYCCKUM 3aHATHUAM.

NudopmaunonHoe obecnevyeHue: METOIUYECKUE pa3pabOTKH MO BCEM
TE€MaM, CLIEHapUM INPOBEAEHUS MEPONPUSITHHA, UHTEPHET-UCTOYHHMKH, CXEMBI,

OITPOCHBIC U TCXHOJIOTUYCCKUEC KapPThI.

KangpoBoe o0ecneuenue. [[OMOTHUTENBHYIO 0011€00pa30BaTEIbHYIO
oO1Iepa3BUBAIOIIYI0 MPOTpaMMy «XHMHS B OIBITax» peaJn3yeT Y4YUTEIb
XUMHUHA , HUMEIOIMKA JIONMOJIHUTENbHOEe OO0pa3oBaHHME II0 IPOrpaMMam

ITOBBIILICHUA KB&HH@HK&HI/II/I B 00J1aCTH UHKJIIO3UBHOT'O o6pa303aHH51.

2.4. MeToauyecKkue MaTepHaIbl



Meroauka oOyueHus mpeamosaraeT  JAOCTYITHOCTh — H3JIaraeMoii
MHQOpMAaLUK U1 Bo3pacTa OOYYAIOIIMXCHA, YTO JOCTHUTAETCS 3a CUET
HarJSIIHOCTH M HEPA3PbIBHOW CBS3M C NPAKTUYECKUMHU 3aHATHAMH. DOpMbI
3aHATHUHN ONPENEAIOTCS HAPABICHHOCTSIMH ITPOTPaMMBI U €€ 0COOEHHOCTSIMHU.
[IporpaMma BKIIOYa€T KaK TEOPETHUECKHE W IIPAKTHYECKHE 3aHATUS B
y4eOHBIX KaOMHETaX, TaK M OSKCKYPCHOHHBIE BBIXOAbl Ha TEPPUTOPHIO

YUpCKACHUA U CBOEM MECTHOCTH.

®opMbI OopraHM3auuM y4yeOHOro 3aHsTHsA. [logaya TeOpETHYECKOTO
MaTepuaga OCYIIECTBISETCS B (opMe NpPOBEACHHUS TPAIAULUMOHHBIX H
KOMOMHMPOBAaHHBIX  3aHATHH, JIEKUHH C  OJHOBPEMEHHBIM  II0KA30M
WIITIOCTPAlMi,  BHIAEOMAaTEpPHANIOB,  MPE3CHTAlMi, JIEMOHCTPAI[HOHHBIX
oneIToB. Ilogaya mpakTHYeCKOro Marepuana OCYLIECTBIIETCS B Gopme
UHAWBUAYAIbHO-TPYIIIIOBBIX ~ CAMOCTOSITENBHBIX  paboOT,  INPaKTHYECKUX

3aHSITUMH.

HJISI AOCTMOKCHHUS LCJIW W 3aJa4 MIPOrpaMMbl MPEayCMaTpHBAIOTCS

COBPCMCHHBIC IICAarOorui4C€CKUC U I/IH(I)OpMaLII/IOHHI:IG TEXHOJOTHH:

. UTPOBBIC TEXHOJIOTHH;

. MIPOEKTHAS TEXHOJIOTHS;

. TEXHOJIOTUS POOJIEMHOT0O O0yUEHHS;

. 3JI0pOBbeCOEpErarIIne TEXHOIOTHH;

. HNKT-TexHonoruu;

. TEXHOJIOTUs Pa3BUTHUS KPUTHUUYECKOTO MBIIICHHUS;
. TEXHOJIOTHS Pa3BUBAIONIIET0 OOYUCHUS;

. IPYNIIOBBIE TEXHOJIOTUH;



. TEXHOJIOTUM YPOBHEBOH IH( PepeHIraIuy.

B meproa 06ydeHus il [NPOBEICHHS 00pa30BaTeNbHOU JEATENBHOCTH

HUCIOJIB3YIOTCA CICAYIOIHNC METOAbI:

— OOBSCHUTEIHFHO-UIIFOCTPATHBHBIA (0043aTeNbHAs TEOPETHYECKas
yacTh, paboTa C  WUIIOCTPAaTMBHBIMH  MaT€pHalaMH,  COCTABJICHHC

NPaKTHYECKUX 3a/laHuH);

— IpOOIEMHBIN (mpobyeMHOE H3JIOKCHHE MaTepuana TIpH
M3y4EeHHH BOMPOCOB DKOJIOTHHU, HAYYHOW ITHKH, IIPH aHAIIM3¢ MEPCIICKTHBHAIX

HAIpaBJICHUH Pa3BUTUS HAYKH);

—  mpakTHYecKuil (06s3aTebHBIC NPAKTHIECKHE PabOThl HA KaX10M

3aHSATHUN);
—1 JeSITEeIbHOCTHBIN  (BBEJ€HWE  WHAWBHIYaJbHBIX 3aJaHUM
" CaMOCTOSITENILHOW PaboThl C JIMTEPATypOH, ydacTue OoOyYaroIluXcs B

KOH(QEPEHIHMIX U IKCKYPCHSIX).
MeToauveckue H JMIAKTHYECKHE MAaTEePHAJIbI:
- METOJUYECKHE pa3pabOTKH IO TeMaM;
- HAJIMYKE HATJISIAHOTO MaTepuaa;
- HATMYHUE IEMOHCTPALIMOHHOI0 MaTepHala,
- BUACO(PUIBMBI,
- pa3zaTOYHBIA MaTepUal,
- "H(GOPMAIIMOHHBIE KAPTOYKHU.

- IHJAKTHYCCKHUC KapTOYKH,



