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Pa3nen 1. KoMiuieke 0CHOBHBIX XapaKTepUCTHK 00pa3oBaHus
1.1. ITosicHuTeAbHAS 3alIMCKA
Pabouast mporpamma BHEYPOUHOH JEATEIBHOCTH «XUMHS B OIBITaX» COCTaBJIEHA Ha
OCHOBE HOPMATUBHBIX JOKYMEHTOB:

o OenepanpHbii 3akoH P® ot 29.12.2012 1. Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanuny;

o [Ipuka3 MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit denepanuu
or 09.11.2018 1. No 196 «OO6 yrBepxkaeHun Ilopsiaka opraHuzanuu u
OCYLIECTBIEHUsI  00pa30BATENbHON  NEATEIbHOCTH MO  JONOJHUTEIbHBIM
00111€00pa30BaTENbHBIM IPOrPAMMaM;

e JlocraHoBneHue [JTaBHOrO TOCYAApCTBEHHOIO CAHUTAPHOIO Bpaya
Poccuiickoit ®@enepanu ot 04.07.2014r. Ne 41 «O6 yrBepxkaenun CaunlluH
2.4.4.3172-14 «CaHUTapHO-3MUEMHOJIOTHYECKHE TpPeOOBaHUA K YCTPOICTBY,
COJICP)KaHUIO M OpraHM3allud pexuma padoTbl 00pa30BaTENIbHBIX OpraHU3aLui
JOTIOJTHUTENBHOTO 00pa30BaHus JeTEN»;

e Meroauyeckue  pEKOMEHJALUU MUHUCTEPCTBA IIPOCBEILECHHUS
Poccuiickoii  @enepanuu  mno  «Peanmmzanuu  00pa3oBaTENBHBIX — MPOTPAMM
€CTECTBEHHOHAYYHOM UM TEXHOJOTMYECKOM HAIMPABICHHOCTEM IO XUMHH C
UCIIOJIb30BaHUEM  oOopyaoBaHus LeHTpa «Touka pocta»  (yTBEPKIECHbI
pacniopsbkenrneM MuHuctepeTBa npocBenieHus Poccuiickoit @enepanuu ot 12
saBaps 2021 r.Ne P-6;

e VYcras 'BOY OO c.ITokpoBka.

IIporpamma «XuMus B OBITax» SIBJISAETCS MOAU(PUIIMPOBAHHOIA.

HanpaBieHHOCTHh IPOrpaMMbl — €CTECTBEHHOHAYYHASI.

AKTYaJIbHOCTH NPOrPaMMBbI.
Xumus — Hay4yHas JUCLUIUIMHA, Pa3BUBAIOIAs YMEHUE JIOTUYECKU MBICIUTD, BUIETh

KOJIMYECTBEHHYIO CTOPOHY TMpeameTa (BEUIeCTBA) W SIBJICHUWH, JelaTh BBIBOJABI U
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0000meHuss. OCOOEHHOCTbIO JTaHHOM MPOrpaMMbl ABJISETCA TO, YTO B HEH
OCYILECTBIISIETCA  NPONEACBTUYECKAs IOATOTOBKA JUIA M3Y4YEHHs XHMHUHM B
HEPCIIEKTUBE HAa MOBBILICHHOM WM YIIyOJIEHHOM YPOBHSX, BO3MOXHOCTh
MMO3HAKOMHUTBCSI C BBOJHBIMU pasliejaMu; OO0ydarolluecs, KOTOpbIE MPOSBHIN
IOBBIIEHHBIM MHTEPEC K TEM WIM HHBIM TEMaM, MOILYT IIPpA IOMOIIH
MH/IMBUIyaJIbHOM y4eOHO-HCCIeA0BaTENbCKON pabOThl 03HAKOMUTHCS C MATEPHAIIOM,
KOTOPBII BOOOIIE HE U3y4aeTCs B IIKOJIBHOM MPOrpaMMme.

IIporpamMmy oOTIM4aeT UM OCTETUYECKUN ACIEKT, YPE3BBIYAWHO BAXXHBIM U1
(OpMHUpPOBaHUS HMHTEIUIEKTYaJIbHOIO IMOTEHIMaNna OOy4aroUIMXcs, pa3BUTUSA HX
II03HABATEIIbHBIX HMHTEPECOB WU TBOPYECKOM AKTHUBHOCTH, IIOCKOJIBKY I'PaMOTHO
MIOCTaBJICHHBIE XUMUYECKUE IKCIIEPUMEHTBI MOT'YT OBITh OLIEHEHBI U C 3CTETUYECKOM
Toukd 3peHuda. OO 3TOM TOBOPAT, HaNpuUMep, HUCTOPUUYECKUE HA3BAHUA
HKCIIEPUMEHTOB: «jaepeBo lOmutepa», «3010TOM MOXKIb», «Ipo3a B MPOOUPKEN,
«BUMHHUH cal», «BYJIKAH Ha CTOJIe» U T. I. B couep:kaHum HporpaMmsl OTpake€Ha
WCTOPHSI XUMHUH U OMOrpaduu BETMKUX YUEHBIX, C ACSITEIBHOCTBIO KOTOPBIX CBS3aHbI TE
WIM WHBIE OTKpBbITHA. Ha 3aHATHAX IIMPOKO HMCHOJIB3YETCs HAIIAIHBIA MaTepual,
BO3MOKHOCTH HOBBIX HWH(OPMALIMOHHBIX TEXHOJOTUA M TEXHUYECKUX CPENICTB
oOy4yeHHsl B TIoKa3e (hparMEHTOB UCTOPUM CTAHOBJICHUS M Pa3BUTHS XMMHU KaK HAYyKH.
CopneprkaHue 3aHITHAN HAIPABJIEHO HA OCBOCHUE XMMHUYECKON TEPMHUHOJIOTUH, KOTOpast
WCITOJIb3YETCS JUIsSl PELICHUS 3aHUMATEJbHBIX 3a/1a4, KOTOPBIE BIOCIEACTBUHA MOMOTYT
pelsiTaM TpUHMMATh y4yacTUE B UIpax, KOHKypcax, onuMmnuanax. JlaHHbli Kypc
OCYILECTBIIACT Y4€OHO-TIPAKTUYECKOE 3HAKOMCTBO CO MHOTMMHM pa3/ielaMU XHUMUH,
VIIOBJIETBOPSET TIO3HABATENIbHBIM HMHTEpEeC K MpodjiemMaM JIaHHOW TOYHOM HayKH,
pa3BUBAET KPYro30p, yIriayOosseT 3HaHHs B TaHHON HAyYHOM JUCLUIUIMHE.

HoBu3Ha 3aKir04aeTcss B TOM, YTO MHOTHE BONPOCHI XMMHUU HEPA3PBIBHO CBA3AHBI C
¢uzukoi, Ouonorue M SKOJOrHei, U O0pa30BaHHOMY YENIOBEKY, 4YeM Obl OH HeE
3aHUMaJICs B OyayleMm, MOoJe3HO MX 3HaTh. [lo3ToMy B maHHO# oOpas3oBarenbHOU
MIPOTPAMME  pEANU3YETCSl CHHTETHYECKHMH MOAX0X K ECTECTBEHHOHAYYHOMY
00pa30BaHUI0, KOTOPBINA IO3BOJISIET, C OJHOW CTOPOHBI, C(HOPMUPOBATH LEIOCTHOE

MMpeACTaBJICHUC O MHpPEC, a, C ,I[perﬁ CTOPOHBI, 00JIerYUTh IMOHMMAHUE CJIOXKHBIX



XUMHUYECKUX MPOOIIEM.

Ienaroruveckas mesiecoo0pa3nocTb. Kak U3BECTHO, XUMUSI CYUTAETCA B IIKOJIE
OJIHUM U3 CaMbIX CJIOXHBIX IPEJIMETOB U BBI3BIBAECT Y MHOTUX IIKOJHLHUKOB
HEJIOTIOHUMAaHKE U HETIPUSATHE C TIEPBOTO roj1a 00yUCHUSI.

Cpenu mpuyuH TaKOTO BOCIIPHUATHUS IIPEAMETa MOXKHO Ha3BaTh HEOMPAaBIaHHO
00JIBII0M 00BbEM U SKIIEKTHYHOCTh Y4€OHOT0 MaTepHalia B IIKOJIbHBIX IPOrpaMmax, a
TaK)Xe HeIOCTAaTOUYHYI0 MOTHBUPOBAHHOCTD JETEH K U3YUCHUIO XUMUH.

Kpome toro, B mocneanue roanl HabMt01aeTCsd COKpallleHHe 4acoB, OTBOJAMMBIX Ha
xuMuio. Jlaneko He Jyis BceX JeTed XUMHs CTaHeT Oyayile mpodeccueit, mosromy
WHTEpEC K MPEAMETY MaJacT, Kak TOJIbKO BO3HHUKAIOT CIOKHOCTH B TMTOHUMAHUHU TEX
WIM HHBIX TEM, TPYAHOCTH B pEHICHUH 3a7ad, MNpoOJIeMbl TPH MPOBEIACHHUU
nabopaTopHbIX padoT. LIIKOMPHUKK 9acTO CUUTAIOT, YTO XMMHYECKAsT TCOPHUS CyXa H
3aIryTaHa.

CoBeprieHHO WHasg mo3ulus  ¢GopMupyercss y peOEHKa Npu BO3HUKHOBEHUU
COOCTBEHHOM 3aMHTEPECOBAHHOCTH B U3YUCHUU TIPEIMETA.

JlanHast oOpazoBaTenbHasi MporpaMMa OPHUEHTHUPOBAHA HA TO, YTOOBI MHTEpEC K
XUMUU BO3HMK U 3aKpemwics Ojarojgaps HCIOJB30BAaHUIO B OOyYCHHH
MCCJIEI0BATEIBCKOTO TIOIX0/1a, TPH KOTOPOM JACTH MOCTUTAIOT MPEAMET XUMHH Yepes
coOCTBeHHOE yueOHOe uccienoBanue. Takoil Moaxos MO3BOJSET 00ydYaromuUMCs He
TOJIBKO OCBOUTH TIOHSATHHHBINA ammapar U 3allOMHUTh HEKOTOPBIC BaKHBIE (PaKThI, HO
Y TOJYYUTh HABBIKW MPOBEJCHUSI CAMOCTOSTEILHOTO UCCIEAOBAHMS, KOTOPHIE MOTYT
OBITh TIOJIE3HBI JJISI TOCJEIYIONIeH camopeann3aluu B 000N Jpyrodt obmactu
y4eOHOM U B OymymieM mpodeCCUOHATBHON eATeIbHOCTH.

Hcxons u3 Takoro mojaxojaa, B IEHTP OOYyYEHHS MO JAaHHOW MPOrpaMMe CTaBSATCA
pa3BHUTHE €CTECTBEHHOHAYYHOTO MHPOBO33PECHHS M OBJIAJCHHUE HCCIEAOBAaHUEM Kak
METOIOM Hay4YHOTO 1mo3HaHus. [lo3ToMy Ha 3aHATUAX OOJIBIIIOE BHUMAHUE OTBOJIUTCS
MPaKTUYECKUM padoTaM pas3HBIX BUAOB, MPUYEM 3HAYUTEIHLHOE BpPEMS YACISICTCS
MPOBEICHUIO  CAMOCTOSTCNIBHBIX ~ HMCCICOBAaHUH  TI0  BBIOpAaHHBIM  TEMaM.
HachimernHocTh HA4anbHOTO MEpUoAa HW3YYCHUS XUMUU JIEeMOHCTPAIMOHHBIMU

OMbITAMU CTUMYJIUPYET UHTEPEC K XUMUU U KEJIAHUE U3y4yaTh Ty HAYKY.



IIporpamma BBICTPOE€HA TaK, YTO B JajJbHEWIIEM BHUMAHHUE [I€TEW Ha 3aHATUAX
HAIPaBJICHO Ha BBHINOJHEHHE OINbITA, M3yYeHUE, HAOMIOJCHHE U (UKCALUIO €ro
pe3yNbTaTOB BO BCEX MOAPOOHOCTSIX. B a3TOM ciyuyae npuémbl U JeHCTBUS
BOCIIPUHUMAIOTCS OOYyYalOIMMHUCA HE  Kak BOJIMICOHbIE MAaHUMYJSIMM, a Kak
3aHUMaTelbHass HEOOXOIMMOCTb, 0€3 KOTOPOW HEBO3MOXKHO OCYIIECTBUTH CTOJIb
PUBJICKATEIbHBIE 111 HUX XUMUUYECKHUE MTPEBPAILICHHUS.

OTIUYUTEJbHOH 0CO0EHHOCTBIO MPOrpaMMbl «XUMHUS B OMNBITax» SIBIAETCS TO,
YTO  JaHHas  oOpa3oBareiibHasg  MporpaMMa HMEET  EeCTECTBEHHOHAYUYHYIO
HaIPaBJIECHHOCTh C 3JEMEHTAMU XYJI0KECTBEHHO-ICTETHUYECKOW HAIMpPAaBIECHHOCTEM,
TaK KaK 3HAKOMUT C UCTOPUUECKUMH ACTICKTaMH CTAHOBJICHUS W Pa3BUTHUS XUMUHU, a
TaKK€ Pa3BUBAECT MOCPEICTBOM TNPEAMETA XUMHUU OSCTETHUYECKOE BOCIPUITHE
OKPY)KAIOIIEr0 MHpa, YTO WIPaeT BAXKHYIO pOJb B TOBBIIICHUUM BHYTpPEHHEU
MOTHBAllMd K OCBOCHUIO A3TOr0 TMpeAMeTa W (POPMUPOBAHUU OOIEH KYJIbTYphI
00yJarommxcs.

Anpecar nporpammbl. [Iporpamma opreHTUpOBaHA Ha BO3pacT oOydaromuxcs 14-
15 ner. Ins oOydeHuss NPUHUMAIOTCS BCE KEJNAIOIIME, YTO JAeT BO3MOXXHOCTH
3aHUMATHCS C PA3HOOOPA3HBIMU KATETOPUSIMU JIETEH: OJIapEHHBIMU, IE€THbMU U3 TPYIIII
COLIMAJIIBHOTO PHUCKA, JE€TbMU K3 CEMEH C HHU3KUM COLHUATbHO-3KOHOMUYECKUM
cratycoM, a Takxke jaetu ¢ OB3. [Ipu pazpaboTke TaHHON MPOTPaMMBbl YYUTHIBAINCH
BO3pAaCTHbIE  TICUXOJOTUYECKHE  OCOOEHHOCTH  JIeTed  JaHHOro  BO3pacTa,
MCcUXoPpu3nYeCcKre 0COOCHHOCTH Pa3BUTHS M 00pa30BaTeIbHbIE MOTPEOHOCTH JETEH C
OBS3.

dopma o00ydyeHHsi — O4YHas, ayJAUTOpPHBIE, BHEAYAUTOPHBIC (IPKCKYpPCHH,
MpaKTUYECKUE PabOThI), TEOPETUUECKHE U MMPAKTUUECKHUE 3aHSATH.

dopma opranuzanum 3aHATHil. B nporpamme 3¢ pexTuBHO coueTaroTcs
WHUBUTyaJIbHBIE, TPYTIIIOBBIC U KOJUIEKTUBHBIE ()OPMBI paOOTHI.

O0beM U CpPOK OCBOEHHSI MPOrpaMMbl, pexuM 3aHATHH. [IpOTOTKUTENBHOCTD
y4ueOHoro roja — 36 y4eOHBIX Hellelb, Harpy3Kka 2 yaca B Henelo (Bcero 72 yaca B
rojt). 3aHATHS MPOBOJASTCS C MIOCTOSIHHOM CMEHOMU JAESATENbHOCTH.

HpOI/ICXOI[I/IT yrHY6HCHI/IC IMOJIYUYCHHBIX 3HAHUW 10 XHWMHMHU C aKIEHTOM Ha



[OJyYEHUE HABBIKOB CAMOCTOSITEIbHOM HCCIIEeN0BaTeNbCKOM paboTel. Popma
3aHATUI TPESyCMATPUBAET COYETAHHE TEOPETUYECKOM YacTh C MOCIEAYIOLIEH
IPAKTUYECKOM ITPOBEPKON U 3aKPEIUICHUEM ITOJYyYEHHBIX 3HAaHUM ITyTEM MPOBEICHUS
pa3JIMYHBIX OIMBITOB HA 6a3¢ XUMUYECKOU J1a00paTOpuu.
Cpok peanuzanuu NporpaMmmsi-1 roj.

1.2. lleau w1 3aa4M POrpaMMBblI
Henr»  nporpammbl-  0o0y4eHHME  NPAKTUYECKOM  XUMHUHU,  Pa3BUTHE
€CTECTBEHHOHAYYHOI'0 MUPOBO33PECHMS U JTUYHOCTHOM MOTUBALIMM K MO3HAHUIO
4yepe3 UCCIIEI0BATENbCKYIO AEATEIbHOCTh B MPOLECCE U3YUECHUS] XUMHUH.
3anauu:

Oobyuaromue:

JaTh MPEICTAaBIECHUE OO0 OCHOBHBIX NOHATHSX HEOPraHWYECKOM XUMHHU —

aToMax, HWOHax M MOJEeKylaX; O KIacCU(PUKAUUA HEOPraHUYECKHX

COEJIMHEHHUI Ha KHMCIJIOThI, OCHOBAHUS W COJIH;

OOy4YHTh OCHOBaM MPAKTUYECKON XUMHUH: aHAJIU3Y U CUHTE3Y;

HAyYUTh NPUHIUIIAM U METOAUKE NMPOBEICHHUS UCCIIE0BATENLCKON paboTHI;

oOy4HuTh pabOTe C XMMUYECKMMHU pPEAKTHBAMU U NMPUOOpaMHU, MPOBEACHUIO

IpOCTEHIINX J1abOpaTOPHBIX OIEpalUii: HarpeB, MEPEroHkKa, 3KCTPAKIIMS,

¢unbTpOBaHME, B3BEIIMBAHUE U T.JI.;

O3HAKOMUTb C TPOUCXOKIECHUEM U Pa3BUTUEM XUMHH, HCTOPHUEN

MPOUCXO0XKJICHUS XUMUYECKUX CUMBOJIOB, TEPMUHOB, TIOHSTHIA;

MO3HAKOMHTbH CO CTAPHUHHBIMU 3KCIIEPUMEHTAMH;

HAy4YUTh CaMOCTOSITEJIbHO HaMmeuaTb 3aJadyy, CTaBUTh DSKCIHEPUMEHT U

OOBSICHATH €T0 PE3YJIbTAaT.

MOATOTOBUTH K U3YYEHHUIO XMMHUU Ha MOBBIIIEHHOM WX YTIyOJEHHOM YPOBHE.
PassuBaroimue:

Pa3BUTh HAOJIIOIATENLHOCTh M UCCIIEIOBATENbCKUNA HHTEPEC K IPUPOTHBIM

SIBJICHUSIM;

Pa3BUTh y 00YYarOIIMXCsl UHTEPEC K NO3HAHUIO, K TIPOBEACHUIO

CaMOCTOATCIIbHBIX HCCHGHOB&HHﬁ;



Pa3BUTh aKKYPATHOCTb, BHUMATCIbHOCTL, CTPOI'OCTH B CO6JII-O,ZI€HI/II/I

TpeOOBaHMI TEXHUKH 0€301TaCHOCTH;

BbIpa0OTaTh NEPBOHAYANIbHBIE HABBIKK PAOOTHI CO CHEIHATBHOM TUTEPaTypOii;

C(bOpMI/IpOBaTB H PA3BUTDH ITOJIOKHUTCIIBHYIO MOTHBATUIO K ﬂaHLHeﬁmeMy

HN3Y4YCHUIO CCTCCTBCHHBIX HAYK;

Pa3BUTB ITO3HABATCIIbHYIO U TBOPUYCCKYIO AKTUBHOCTD,

Pa3BUTh 3CTETUUECKOE BOCIIPUSATHE CTPYKTYPbI, HOPMYIT XUMHUUECKUX

9JICMCHTOB, PC3yJibTaTa COOCTBEHHOM JACATCIIBHOCTH.

BocnuTartebHbIe:

BOCIIUTATh KOJIJICKTUBHU3M,

BOCIIMTAaTh HpaBHHBHBIﬁ IIoAXO0/J K OpraHu3sanuy CBOCro J0Cyra ,

BOCIIMTAaTh Y6€)KIIGHHOCTB B IIO3HABACMOCTH OKPYIKAIOLICTO MHUpPA U

H€O6XOIIHMOCTI/I 9KOJIOTHYCCKH I'PaMOTHOI'O OTHOILICHUS K CPCIC obuTanus.

1.3. Coaepxanue nporpaMmsl

Y4eOnbiit utan (34 yaca)

Ne Ha3zBaHue pa3aesioB 4 TeM KoJsinyecTBo 4acoB
/1 Teopuss [Ipaktuka | Bcero
DopMbI
aTTecTAluH
1 BBenenue B nporpammy 0,5 0,5 1 Y CTHBIM
0mIpoc
1.1 CoOecenoBaHue C IETbMHU. 0,5 0,5 1 'V CTHBIN
BBogHO€ 3aHsTHE. OIIPOC
2 IIpeaMer xumMuun 2 2 4
2.1 [TonsiTHs: aToM, MOJIEKYJIa, 0,5 0,5 1 XUMHUYECKUU
DJIEMEHT TUKTAHT
2.2 duznyeckre U XUMHYCCKHUE 0,5 0,5 1 Pemenue
SIBIIEHUS TPEHUPOBOYH
BIX
YIpaKHECHUH
2.3 YucTble BEIECTBA U CMECH. 0,5 0,5 1 Permienne
Paznenenune cmecen TPEHUPOBOYH
bIX
YOPpaKHCHUM
2.4 3aKOH COXpaHEHUS MaCChl 0,5 0,5 1 Y cTHBIN
0IpocC
3 XuMHUYeCKHe peakiumn 1 1 2
3.1 [ToHsiTHEe O XUMHUYECKOM 0,5 0,5 1 Brinosnnenue
B3aHMMOJICHCTBUHI MPAKTUICCKU
BEILIECTB X 3aJJaHuN




3.2 [puHIUIB TPadHUECKOTO 0,5 0,9 1 Penrenue
OTOOpaKeHUS TPEHUPOBOYH
peakuuii bIX
YOPpaKHCHUM
4 CoBpemMenHoe 1abopaTopHoOe 0,5 0,5 1 TectupoBanu
o0opyaoBaHue e
5 Pab6oTa ¢ razamu 15 0,5 2
5.1 Pazputue xumuu. OnbiThl JIXK. 1 - 1 Y cTHBIN
[Ipuctin, OIpocC
K.-B. Illeene
5.2 Bomopon, kuciopon u ammuak 0,5 0,5 1 Pemenue
MPaAKTUICCKU
X 3aJIaHHAH
6 Hcropusi xumuu. 0,5 0,9 1 TectupoBanu
JTanbl B H3y4YeHUH Ta30B U e
pacTBOpPOB
7 Pabora ¢ pactrBopamu. Bona 2 2 4
7.1 |IloHsTUSA: pACTBOP U PAaCTBOPEHUE 0,5 0,5 1 Y CTHBIM
ompoc
1.2 Kpucransr 0,5 0,5 1 Y CTHBIN
ompoc
7.3 [Il€noun 1 KUCIOTHI 0,5 0,5 1 Pemenue
TPEHUPOBOYH
bIX
YIIpaKHCHUH
1.4 Comu 0,5 0,5 1 Pemenue
TPEHUPOBOYH
bIX
YIIPAKHEHUN
8 XuMHUSA BOKPYT HAC. 1 - 1 Y cTHBIN
IlpazauuyHas XumMus 0pocC
9 MeTajiibl 4 MX COeAMHEHMSI 15 0,5 2
9.1 MeTayuibl 1 UX COSTUHEHUS — 0,5 - 0,5 |VYcrusiit
CTOMKHUE U OITpOC
aKTUBHBIC, TBEPBIC U MATKHE,
JIparolcHHbIC
9.2 MeTanibl OCHOBHBIX T'PYIII 0,5 0,5 1 Pemenue
MIPaKTUICCKH
X 3aJIaHUM
9.3 Mertasabl HOOOYHBIX TPYII 0,5 - 0,5 |Pemenue
MPaKTUICCKH
X 3aJIaHAM
10 JJIeKTPOXUMHUSA 15 0,5 2
10.1 ["'anpBaHNYECKHE DJIEMEHTHI 0,5 - 0,5 Y cTHBIN
ompoc
10.2 YcerpoiicTBo OaTtaperku 0,5 - 0,5 |YcrHbeid
ompoc
10.3 Koppozus meramuios| 0,5 0,5 1 BrimonHeHne
3amura OT KOppo3uy MPaKTUYCCKH
X 3aJJaHuN
11 Kenezo. CBoiicTBa Keje3a 0,5 1 1,5
11.1 Oco0eHHOCTH Kelie3a U 0,5 - 0,5 Brirmonnenue
COEIMHEHUN Kele3a. TPEHUPOBOYH

Marsetusm

bIX

YIIPAKHEHUN




11.2 Peakimn coenqnHeHUN Kenes3a. - 1 1 Brinonnenne
XumMuueckast MPAKTUICCKU
paayra X 3aJaHui
12 HemeTaJibl 1 2 3
12.1 Cepa u dpocdop — TUIIHYHBIE 0,5 0,5 1 BrimonHenue
MPEJCTAaBUTEIH MPaKTUICCKU
HEMETAJIJIOB X 3aJaHUI
12.2 |l'anorensl. CXOACTBO U pa3IAIMs 0,5 0,5 1 Tectupo
BaHUE
12.3 OKHUCINTEIILHO- - 1 1 Brimoiaa
BOCCTAHOBHUTEIIbHBIC PEAKIIUU B cHUE
OBITY U B TJaOOpaTOpun [TPAaKTUY
ECKUX
3aJaHui
13 I'enernueckas cBS3hL 15 1 2,5
HEOPraHW4YeCKHUX
cCOoeITMHEeHUH
13.1 | MHorooOpa3ue HeOpraHUYECKUX 0,5 - 0,5 Pemienu
XUMHUYECKUX e
BCILIECTB U PEAKIIHIA TPEHUPO
BOYHBIX
YIpakH
CHUN
13.2 | Oxcuapl METAILIIOB U HEMETAILIIOB 1 1 2 Brimmonn
CHUE
MPaKTH4
ECKUX
3aJlaHuM
14 MHoroo0pa3ue oprann4ecKux 2 15 3,5
CoeITMHEeHU U
14.1 MHoroo0pasue coeTMHCHUH 0,5 - 0,5 Y CTHBIN
yriaepoja 0mIpoc
14.2 Moro1e BelecTsa 0,5 0,5 1 Brimmonn
CHUE
MpaKTU4
ECKUX
3aJaHui
14.3 Kpaxmain u riatoko3a 0,5 1 15 Brimmonn
CHUE
MpPaKTH4
ECKUX
3aJlaHuM
14.4 Opranuyeckue BelecTBa B 0,5 - 0,5 Penrenu
IPUPOJIC e
TPEHHUPO
BOYHBIX
YIPaKH
eHUI
15 AHAJIN3 ¥ OYUCTKA BelecTB 1 1 2
15.1 Nupukartopst. [lonyuenne u 0,5 0,5 1 Brinoax
U3YYCHUE CBOWCTB CHUE
MPaKTH4
ECKUX
3aTaHUN
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15.2 |CnocoOn 0OHapyKeHUsT KATHOHOB 0,5 0,5 1 Brimonx
Y aHUOHOB. cHUE
[[BeTHBIE peakiuu. AHAIH3 CMECU MPaKTU4
coyeun ECKHUX
3aJaHul
16 IToaroroBka 15 1 2,5
HCCJIeI0BATENbCKOM padoThI U
yuyacTue B KOH(epeHInu
16.1 Bri0op TeMbI 1 TOATOTOBKA 0,5 - 0,5 'V CTHEIN
HCCJICIOBATEILCKON orpoc
pabOTEI
16.2 [locTaHOBKA AKCTIEPUMEHTA - 1 1 Brinonx
cHUE
MPaKTHY
ECKHX
3aJaHul
16.3 YyacTtue B KOHpEpEHITUN 1 - 1 Cobece
TOBaHUE
17 HTorosoe 3ansiTue 1 - 1 Tectupo
BaHNE
Hroro 19,5 145 34

Conep:xanue Kypca (344.)

Paznen 1. BBenenue.

Tema 1.1. CobecenoBanmue ¢ nerbmu. BBogHOE 3aHsITHE.

BrisicHeHHe UCXOIHBIX MPECTABICHUHN O MPEeIMETe XUMHUU U 00J1acTh €€
MIPUMEHCHMUSL.

Texnuka 6e30macHOCTH. 3HAKOMCTBO ¢ Tpynmoii. Pacckas o copep»kaHuu mporpamMmbl
nepBoro roga o0ydenus. [IpaBuia noseaeHus B J1aOOpaTOPUH.

Ilpakmuueckan uacms. TexHuka O0e30mMacHOCTH B paboTe € XUMHUYECKUMU
peaKTUBaMH, JICKTPOIpUOOpaMHU U HarpeBaTeIbHBIMH MPUOOpaMHU.

Paznean 2. Ilpeamer xummum.

Tema 2.1. IloHATHA: aTOM, MOJIEKYJIa, JJIEMEHT.

[TapocTepxkHeBas Mojeidb MOJEKyJbl. BemiecTBa Bokpyr Hac. Bo3HUKHOBeHUE U
pa3BUTHUE TEOPETUUYECKUX TMpeACTaBlieHH o BemectBe. Ctuxum ApuUCTOTENS U
aroMucTuka JlemMokpura. Pa3BuTHe aTOMHUCTHYECKUX NPEACTaBICHUNW B Tpynax P.
boitns u JIx. lanpToHa. 3aK0OH MOCTOSTHCTBA COCTaBa BEILIECTB.

3HAKOMCTBO C KOJUICKIMEH XUMHUYECKUX BEILECTB.

Hpakmuuecmm yacmo.

[TocTpoenue Mozenelt MOJIEKYJT pa3HbIX BEIECTB.
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Tema 2.2. Pu3znuecKne 1 XUMHUUYECKHE SABJICHHUSA.

SBnenus pusnveckue u xumudeckue. ['openne ceeun. MzydeHue peakiuu ropeHusl.

Ilpakmuueckan uacmes. 1lnaBnenne napadpuna. M3rotosnenune cBeun u3 mapaduna
WU MbUTa. AJIXUMHUS («30JI0TOM T0K/b» U TUPUTHI).

Tema 2.3. Uncrble BeliecTBa U CMECH.

[Ipuponnsie cMecu — BO3yX, HeTh, MUHEpabl. M3yueHne KOJUIeKITHA.
Ilpakmuueckasn yacmes. I1paBuna paboThl ¢ BecaMu. B3BenmBanue, IpUroToBJICHHUE
CMeCeW MeTaula U HeMeTasuIa.

Pa3znesienune cMmecei.

OuucTka BELECTB, IEPEKPUCTATUIU3ALINSL.

Ilpaxkmuueckaa yacms. ONBITHI IO PA3/ICIICHUIO CMECEH.

Tema 2.4. 3aK0H COXpaHEHUS MACCHI.

XHUMUYECKAs peaKlnsl KaK OTPaKEHHE 3aKOHA COXPAHEHHUSI MACChI.

Ilpakmuueckaa uacms. IIlpuroroBnenue cmecu Jlemepu.

Paszpnes 3. XumMnyeckue peakumu.

Tema 3.1. IlonsiTHE 0 XMMHU4YECKOM B3anMoeiicTBuH BemlecTB. [[pu3Haku
XUMUYECKUX peakiuil. Habmoaenue npru3HakoB XUMHUYECKON PEaKUu.

Tema 3.2. [IpyHUMIIBI TPadU4ecKOro 0TO0Opa)keHus peakuuidi. XUMUYECKUE
YpaBHEHHUS.

Ilpakmuueckasa wacmes. [IpoBefeHre NPOCTEHIINX ONbBITOB, BBHIABICHUE U ONKUCAHUE
O0COOEHHOCTEH MPOTEKAHUS PA3TUYHBIX PEAKIUH.

Pasznen 4. CoBpeMeHHOe J1adopaTOopHOE 000pYA0OBaAHUE.

[Ipuniuner  paboThl  O0OPYMOBAHMS XMUMHYECKOW JIa0OpaTOpPHH: MarHUTHBIC
MEIIAJIK{; BEChl MEXaHWYEeCKHEe JIabOpaTOpHbIC, TOPCHOHHBIC, AHAIMTUYECKHCE,
BBITSDKHOM 1IKad; MyQenbHas nedb.

Ilpakmuueckan uacmo. Vicnonmb3oBanue O0O0OpyAOBaHHS JJIi  TPOBEICHUSA
nabopaTopHbix paboT. Pabora ¢ ueHTpudyrod, MHUKPOCKOIOM, MArHUTHOM
MEIIAJIKOM.

Pa3gen 5. Padora ¢ razamm.

Tema 5.1. PazButue xumuu. Onbitel k. [Ipuctiau, K.-B. Hleee.
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«JIecHol Ta3» u crnocoObl «yITy4IIeHUS» BO3AYyXa.

Ilpakmuueckasn ywacmso. Onbitel ¢ CO;, u O,. Texanka 6€30nacHOCTH MPU padOTE C
razamu.

Tema 5.2. Bogopoa, Kucjopoa, aMMHAaK.

ITonarue uncrotsl ra3a. [’ pemyunii ras. IlnotHocts rasa.

Ilpakmuueckasa wacms. Iloryuenue BoJopo1a, KUCIOPOAa U ammuaka. Mzmepenue
IJIOTHOCTH Ta3a.

Pa3zges 6. UcTopusi Xumuu. ITanbl B U3y4YeHUHU I'a30B U PAaCTBOPOB.

Hctopust TpaHchopManuu MpeACTaBICHUN YYEHBIX O CTPYKType TIa3000pa3HbIX
BEIIECTB M TEOpUM pacTBOpoB. HM3yduenme cocraBa Bosnyxa. Otkpertus [l
Pesepdopna, A. JlaByasbe u I. Kaenmuma. Pa3Butne Teopum TropeHus.
Omnposepkenue Teopuun (aorucrona. Teopun pactBopoB C. Appenuyca u . W.
Menpneneesa.

Paznen 7. Pabora ¢ pactBopamu. Boaa.

Tema 7.1. IllonsiTus pacTBOP U paCTBOPEHUE.

TBEpable, )KUIKUE, ra3000pa3Hble pacTBOPbI. HackllleHHbBIN pacTBOp.
Henaceimennsiit pactsop. Ilepeceiiennsiii pactBop. PacTBOpuMOCTS.
Ilpakmuueckas yacmp. IlpuroroBieHne pacTBOpPOB W3 KUIAKOTO CTEKJIA
«Heoprannueckunii nec — 3aralouHbIA U IPEKPACHBIN.

Tema 7.2. Kpucrasisbl.

Kpucrannuzanus u3 nepechleHHbIX PaCTBOPOB.

Ilpakmuueckaa wacmsb. BplpallMBaHME MOHOKPHUCTAJUIOB U3  HACHIILIEHHOTO
pactBopa.

[Tomyyaem u prucyemM KpuCTaUIbl pa3HOU (POPMBI.

Tema 7.3. l11é1044 1 KUCTOTHI.

PactBopsl mienoveit u kucior. Boga B ¢usuke, xumuu u O6mosioruu. [IpupogHsie
OCMOTHYECKHE SIBJIICHUS.

Ilpakmuueckaa  uacmp. YCTpaHEHHE  KECTKOCTH  BOABI.  DJIEKTPOJIUTHI.
Junccomumanus.

Tema 7.4. Coun.

13


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%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

Mmuoroo6pasue coneil. Conu BOKpyr Hac, ux peakuuu. Kpacora XuUMHYECKHX
peaKuuil.

Ilpakmuueckaa wacms. Kpucranamzanus coJie U3 XKeIaTUHOBBIX IIEHOK.

Pazgea 8. Xumus Boxkpyr Hac. IIpasaunynas xumus.

[Tpunuummne! neficTBus GerepBepKoOB, XUMUUYECKUX 3MEH, TPAKOHOB, XJIOMYIIICK.
Ilpakmuueckaa uacmob. XYMUYECKHAE 3MEU U JIpaKoHbl. DOKYChl, OCHOBAHHBIC Ha
M3MEHEHHM IBETa PACTBOpA NP XUMHUYECKOM peakuuu. PeriepBepku. MpuibHBIE
y3bIPH, O YEM OHU MOTYT paccKas3aTh?

Paszpnen 9. MeraJ/uibl M X COCAUHEHHS.

Tema 9.1. Mera/uibl M MX COEJUHEHHMS — CTOMKHE W AKTHUBHBbIC, TBEpPAbIE U
MATKHE, IPAroueHHbIe.

Mertannsl B Tabnuiie Menaeneera. CTpoeHHe aToMa Ha IpUMepe aToMa MeTaslia.
Ilpaxkmuueckaa uacmp. DU3NUECKUE U XUMUYECKUE CBOMCTBA METAJLIIOB.

Tema 9.2. MeTaljibl OCHOBHBIX T'PYIIIL.

CBoMHCTBa, CTPOEHUE aTOMA.

Ilpakmuueckasa wacmp. OnbiTol ¢ Sn u Al.

Tema 9.3. MeTaiibl MO00YHBIX TPYIIIL.

Mens, cepebpo, 3051010, IUHK. CBOICTBA, CTPOEHUE aTOMA.

Ilpakmuueckan wacms. Kaxve metamisl ecth B jamne HakanmuBanusi (W, Mo, N).
Hparouennsie Metaiuibl. Beinenenne Au u Ag. «KaccueB mypryp». BeipaniuBanue
MoHOKpuctaiuioB Cu. «/lepeBbsi» [lapanensca u FOnurepa.

Paznesa 10. DnexkTpoxummusi.

Tema 10.1. 'aibBaHN4YeCKHE IJIEMEHTDI.

Ucropust otkpeitusa. Ilonsatue o rampBanuke. CocTaB W MPUHIUIBI  PaOOTHI
raJIbBAaHUYECKUX 3JIEMEHTOB.

Ilpakmuueckana wacms. VI3ydyeHue cocTaBa M NPUHIMOA pabOTHl PA3TUUYHBIX
AJIEMEHTOB IMUTAHMUSL.

Tema 10.2. YcrpoiicTBo 0aTapeiiku.

Pa3noxenue Boabl Ha BOAOPOJ U KUCIOPOJ.

Ilpakmuueckasa yacmsp. OnbITH C OaTaperdKamu.

14



Tema 10.3. Koppo3usi meTa/u10B. 3a11MTa OT KOPPO3HM.

[IpruuHbI U TOCEACTBUS KOPPO3UU METAILIOB. 3al[UTa OT KOPPO3HHU.
Ilpakmuueckaa uacmso. ONBITHI 110 W3YYECHHUIO KOPPO3HH METAJUIOB U 3alIUTHI OT
HEE.

Paznea 11. Keae3o. CBoiicTBa Kese3a.

Tema 11.1. Oco0eHHOCTH KeJjie3a U coeAMHEeHH Keae3a. MarueTusm.

Kenesnblii Bek. Kenezo Bokpyr Hac. CreneHu oOkucieHus xene3a. lloHsTue
MarHeTusMma.

Ilpakmuueckaa uacms. KaduecTBEHHbIE peakUMU HAa HMOHBI kene3a. [lomyueHue
nupodopHOro xene3a. OnbIThl, JEMOHCTPUPYIOIINE MATHETHU3M.

Tema 11.2. Peakuuu coeTuHeHUH Kejie3a. XUMHUYECKas pajayra.

Oco0EeHHOCTH COeTMHEHUM JKeJle3a U UX PEaKIIHil.

Ilpakmuueckaa ywacmsp. ONBITHI 110 TOJTYYEHUIO PA3HOLBETHBIX COCIMHEHUI JKele3a.
XuMHUUYecKas pajyra U XUuMUYeCKuid cBeTodop.

Pazgen 12. HemeraJuibl.

Tema 12.1. Cepa u ¢pocdop — THIHYHBIE NIPEICTABUTEH HEMETAJLIOB.

Coenunenus S u P. Xumuueckue cBolictBa coenrHeHui S u P. Amnorponus.
OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA COeIMHEHMM cepbl U (hocdopa.
Ilpakmuueckaa wacmob. OeiepBepKr Kak  IPUMEP TUTUYHOU
OKHCIIUTEJIbHO- BOCCTAHOBUTEIBHON PEAKIIH.

Tema 12.2. I'asiorennl. CxoacTBa U pasjinyus.

HcTopust OTKpBITHS HEKOTOPBIX TaJIOT€HOB. ['aloreHsl — OMmacHbIe U noje3Hbie. Yem
naxHet Mope? 3auem opraHuzmy oa?

Ilpakmuueckasa yacmso. ONBITHI IO MOTYUYEHUIO FAJIOT€HOB.

Tema 12.3. OKHCIHUTEJIbHO-BOCCTAHOBHMTE/JIbHbIE PpeakuuM B ObITY M B
aaboparopumn. OBP.

Ilpakmuueckana uacmp. BbiBeneHue MSITEH M TOJYYEHHE KPacokK. XUMHUYECKUE
BYJIKAHBI.

Paznen 13. I'eHeTHYeCcKasi CBSI3b HEOPTAaHUYECKUX COeTMHEHM.

Tema 13.1. MHOroo0pasue HeOpraHM4eCKUX XMMHUYECKHUX BeLIeCTB U peaKkuuil.
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Koapna JIuzeranra.

Ilpakmuueckaa wacmas. 1IpoBeieHNE CTOKHOW LENU XUMHUYECKUX PEAKIIUN JJIs
noJIyyeHus Kouerl JInzeranra.

Tema 13.2. Okcuabl METALJIOB M HEMETAJLJIOB.

Heoprannueckuit cuntes. [ eHeTnueckas CBsi3b HEOPTaHUYECKUX COCTUHEHUN.
Ilpakmuueckasa uacms. 11oiryueHue u cBOMCTBA OKCHJIOB.

Paznen 14. MHoroo6pasue opranmn4yecKux coeJMHEeHHUIA.

Tema 14.1. MHoroo6pa3ue coeqHeHii yriepojaa.

Hedrtb, HedTsnbie mnéuku. Pa3pymenue miénok. [loBepxHOCTHOE HATSKEHUE.
Bomnpock! 3arpsizsHeHns OKpyXKarolieil Cpebl.

Ilpakmuueckaa ywacmo. OnpeieICHUE TaJIOT€HONPONU3BOIHBIX.

I'openne caxapa. [IpogyKThl mUTaHUSI.

Tema 14.2. Mowiuue Belecrsa.

Mpbina. CHHTETHYECKHE MOIOIIUE BEILIECTBA.

Ilpakmuueckas padoma. VI3roToBII€HUE MBLIA.

Tema 14.3. Kpaxmau u riiroko3sa.

CrpoeHue, coctaB, uctonb3oBaHue. L{BeTHbie peakuuu. OnpeneneHue riitoKo3bl.
CepeOpenue.

Ilpakmuueckaa uacmso. KauecTBEHHbIE PEaKIIMKU HA KpaxMal U TJIF0KO3Y.

Tema 14.4. Oprannyeckue BemecTBa B IPUpoO/IeE.

benku, JKUPBI, YTIEBOJIbI, PEPMEHTHI, TOPMOHBI, BATAMUHBI U TTPOJAYKThI X
IIPEBPAILECHUN.

Ilpakmuueckasa uwacms. IIpocTbie ONBITHI C OPraHUYECKUMU BEUIECTBAMU.
Pa3nen 15. AHAIHU3 ¥ OYHMCTKA.

WNHaukatopsl U3 NpUpOIHbIX MaTepuaioB. CocoObl pa3InyeHus COJIeH.
Ilpakmuueckasn yacms. [IpUroToBiIE€HNE WHIUKATOPOB U3 MPUPOJHOTO
CBIPbSI.

Xpomatorpadus U SKCTpakuusa. AHaIU3 CMECH COJIEH.

Paspnen 16. IloaroroBka ucciaeaoBaTebCKOi padoThl U y4acTHe B

KOH(pepeHuunu.
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Tema 16.1. Bb10op TeMbI 1 IOATOTOBKA HCCJIEI0BATEIbCKO PadoOTHI.
O6061menue npoitnenHoro marepuana. Beidop temsl. Llenu u 3anaun paboThl, FTambl
paboTs! Haa Hell. OCOOEHHOCTH UCTIOIb30BaHus MIHTEpHET.

Ilpakmuueckasn yacms. Ilouck u paboTa ¢ IUTEPATYPOH O TEME.

Tema 16.2. IlocTaHOBKA JKCIIEPUMEHTA.

MecTo u poJib SKCIIEPUMEHTA B UCCIIE0BATENBCKON paboTe. BbiBoIbI 110 padore.
Ilpakmuueckaa yacms. 1IpoBesieHrE SKCIIEPUMEHTA U aHAJIU3 €r0 PE3YJIbTATOB.
Tema 16.3. YuacTue B KOH(pepeHIIHH.

IToaroToBka qoKIana v MPE3eHTALNH.

Ilpakmuueckasa yacms. Yuactue B KoHpepenunn «[IOMCK», o0cyxnenue

PE3yNbTaTOB KOH(PEPEHIIMHU U BBICTYIUICHUN 00y4Yaromuxcs.

Paszpnen 17. UTtorosoe 3ansitue.
WtoroBass nuarHoctuka. llogBeneHue uToroB paboThl 3a y4eOHbIM rox. BeiOop
WHIUBUYAJIbHBIX TEM ISl U3YUYECHHUS JIETOM.
1.4. Ilnanupyembie pe3yJibTaThl
[Iporpamma o0ecnieunBaeT AOCTH)KEHHUE CIEIYIOIIMX pPE3yJIbTaToB
OCBOEHUS MPOTPaMMBbI AOMOIHUTEIBHOTO 00pa30BaHMS:
JIMYHOCTHBIE:

* c(OPMUPOBAHHOCTH OTBETCTBEHHOI'O OTHOIICHHUS K YUE€HHIO, TOTOBHOCTb U
CIIOCOOHOCTH O0YYAIOUTUXCS K CAMOPA3BUTHIO U CaMOOOpa30BaHUIO HA
OCHOBE MOTHBAalLIMU K 0OYYEHHUIO U TO3HAHUIO, BBIOOPY JaJIbHENIIET0
oOpa3oBaHus Ha 6a3e OPUEHTHUPOBKHU B MUpe npodeccuit u
npo(hecCHOHANBHBIX MPEAIOYTEHUH, 0CO3HAHHOMY MTOCTPOCHUIO
WHIUBUyaIbHON 00pa30BaTeIbHON TPACKTOPUH C YIETOM YCTOMUMBBIX
M03HABATEJIbHBIX UHTEPECOB;

* c(OPMUPOBAHHOCTH LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

* c(hOpMUPOBAHHOCTh KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIICHUH U
COTPYIHUYECTBE CO CBEPCTHUKAMMU, CTAPIIUMH U MIIAIIIMMHU, B

o0Opa3oBaTenbHOM, 0OIIECTBEHHO MOJIE3HOM, Y4eOHO- NCCIIeI0BATEIHCKOM,
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TBOPYECKOHN U IPYrUX BUAaX AESITEIbHOCTH;

* YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOU MBICIIU B YCTHOU U
NUCHbMEHHON PeuH, IOHUMATh CMBICII TIOCTABJIEHHOM 3a/1a4M, BHICTPAUBATh
apryMEHTaIUIO, IPUBOJAUTH IPUMEPBI U KOHTPIIPUMEDHI;

* TPEJCTABJICHUE O XUMUUYECKON HayKe Kak cepe 4eIoBEeUeCKOU
JeSITENIbHOCTH, 00 ATamax e€ pa3BUTHA, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHUS
UBUIM3ALIH;

* KPUTHUYHOCTH MBIIIJICHUS, YMEHUE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHbBIE
BBICKA3bIBaHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

* KpPEaTMBHOCTb MBILUICHUS, THUIIMATHBA, HAXOAYUBOCTh, aKTUBHOCTh IIPU
PELICHNUN YKCIIEPUMEHTAIbHBIX U PACUETHBIX 3aj1ay;

* YMEHHUE KOHTPOJIMPOBATH MIPOLIECC U PE3YJIbTAT YUEOHON HCCIIEA0BATEIbCKOM
JIeSITEIbHOCTH;

* CHOCOOHOCTH K OMOIIMOHATFHOMY BOCTIPUSITUIO XUMUYECKUX OOBEKTOB,
3a7a4, peIICHUN, PacCyKICHUM.

MeranpeamerHsbie:

* YMEHHE CaMOCTOSTEIbHO IUIAHUPOBATH aJIbTEPHATUBHBIC ITyTH JTOCTUKEHUS
1esneil, 0CO3HaHHO BbIOMpaTh HanboJsiee 3 (HEKTUBHBIE CIOCOOBI PEIIEHUS
y4eOHBIX ¥ MO3HABATEIHHBIX 33/1a4;

* YMEHHE OCYLIECTBIISITh KOHTPOJIb 110 Pe3yIbTaTy U 10 CIOCO0Y AeHCTBUS Ha

YPOBHC IIPONU3BOJBHOI'O BHUMAHWA H BHOCUTD HGO6XO}II/IMBIG KOPPCKTUBBI;

* YMEHHE aJIeKBATHO OIICHUBATh MPABUILHOCTh UM OITMOOYHOCTh
BBITIOJTHEHUS Y4eOHOM 3a71auu, €€ 00bEKTUBHYIO TPYJIHOCTb U COOCTBEHHBIC
BO3MO>KHOCTH €€ PELICHUS;

* OCO3HAHHOE BJIAJICHUE JIOTUYECKUMHU JAECUCTBUSIMU OIPEIEIIEHUS TTIOHATHM,
000011IeHN S, YCTAHOBJICHUS aHAJIOTUH, KJIacCU(UKAIIMA Ha OCHOBE
CaMOCTOSATEILHOTO BEIOOpPA OCHOBAHUN U KPUTEPHUEB, YCTAHOBIICHUS
POIOBUIOBBIX CBSI3EH;

* YMEHHUE yCTaHABJIMBATh MPUUYUHHO-CIEACTBEHHbIE CBSI3U; CTPOUTD

JIOTHYCCKOC PACCYKIACHNC, YMO3AKIIIOYCHUC (I/IHILYKTI/IBHOG, ACAYKTHUBHOC U
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10 AHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHSITH U MTPEOOPA30BbIBATH 3HAKOBO-CHMBOJIUYECKHE
CpelICTBa, MOJEJIU U CXEMBI VISl peIlIeHUsI y4eOHbIX U MO3HABATEIbHbIX
3aj1ay;

YMEHHE OpTraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO
JEATEIIBHOCTh C YYUTEJIEM U CBEPCTHUKAMU: ONPEIEIIATH LIENH,
pacnpenenenue GYHKIMA U PoJiel y4aCTHUKOB, B3aMMOJICHCTBHE U 001IIHe
croco0bl paboOThI; YMEHHE paboTaTh B IPYIIINE: HAXOAUTH O0IIee pElICHUE U
paspemarh KOHQIUKTHI HA OCHOBE COrJIacCOBaHUS NO3ULUN U yuéTa
MHTEPECOB; CIYIIATh MAPTHEPA; GPOPMYIHPOBATH, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE;

c(hOpMUPOBAHHOCTh YYECOHOU M OOIIENOIB30BATEIHLCKOM KOMIETEHTHOCTH B
00JIaCTH UCTOJIB30BaHUs MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
(MKT-kKOMITETEHTHOCTH);

NEepBOHAYANIbHBIE MPEACTABIEHUS 00 UAEAX U O METO/IaX XUMHH KakK 00
YHUBEPCAIBHOM SI3bIKE HAYKW U TEXHUKH, O CPEJICTBE MOJICIUPOBAHUS
SABJICHUU U MPOLIECCOB;

YMEHHE BUJETh XUMHUUYECKYIO 33/1auy B KOHTEKCTE MPOOJIEMHOMN CUTYyaIluU B
JIPYTUX JUCUUIUIMHAX, B OKPYKAIOIIEH KU3HU;

YMEHHE HaXOJUTh B Pa3IMYHBIX UCTOYHUKAX UH(POPMAIUIO, HEOOXOIUMYIO
JUISL pEIICHUSI XUMUYECKUX TIPOOJIeM, U TIPEACTABIATh €€ B TOHATHOM (hopMme;
MPUHUMATh PEIICHUE B YCIIOBUSX HEMIOJHON U U30BITOYHOM, TOYHOU U
BEPOSITHOCTHOM MH(MOPMALINH;

YMEHHE NOHUMATh U UCTIOJIb30BaTh XUMUUYECKUE CPEACTBA HATJISITHOCTH
(Mozenu, yepTekKu, CXEMBI U JIp.) IJI1 WILTIOCTPALIMY, HHTEPIPETAIUH,
apryMeHTaIluu;

YMEHUE BBIIBUTATh TUTIOTE3bI TIPU PEIICHUH YYSOHBIX 33724 U TIOHUMATh
HEO0OXOIUMOCTb UX MPOBEPKU;

yMEHUE NTPUMEHSTh UHAYKTUBHBIE U JIETyKTUBHbBIE CIIOCOOBI PACCYKICHUM,

BUJCTD PA3JIMYHBIC CTPATCTUH PCUHICHUA 3a/1a4,
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IIOHUMAaHHE CYIIHOCTH AJITOPUTMUYECKUX MPEANUCAHUN U YMEHUE
JEACTBOBATh B COOTBETCTBUH C NPEIIIOKEHHBIM AJITOPUTMOM;

YMEHHE CaMOCTOSTEIbHO CTaBUTh LIE€TIU, BBIOMPATh U CO3/1aBaTh AJITOPUTMBI
JUISL pEIICHUS yUeOHBIX XUMUYECKUX MTPOOIIeM;

YMEHHE IUIAHUPOBATh U OCYILECTBIIATh AEATEIBHOCTD, HAPABICHHYIO HA

PCIICHUC 3a1a9 UCCIICAOBATCIIbCKOT'O XapaKTEpa.

IIpeamerHsble:

yMeHue paboTaTh C XUMUUYECKUM TEKCTOM (CTPYKTYpUPOBAHUE, U3BIICUECHUE
Heo0X0oauMol H(pOpMalnK), TOYHO U TPAMOTHO BbIpa)kaTh CBOU MBICIIU B
YCTHOM M MMCbMEHHOM peur, MPHUMEHSSI XHUMHUYECKYI0 TEPMHUHOJIOTHIO
U CHUMBOJIMKY, UCIIOJNb30BaTh Pa3JIMYHbIC S3BIKM XHUMUU

(clIOBECHBIN, CUMBOJIMYECKHH, rpaduyecKuii), 00OCHOBBIBATH CYXACHUS,
IPOBOAUTH KJIACCU(PUKALIMIO, JOKA3bIBATh XUMUUECKHUE YTBEPKIACHMUS,
BJIa/IeHHE 0a30BbIM NOHATUWHBIM aNapaToM: UMETh MPEACTABICHUE O
XUMHYECKOM JIEMEHTE ,BIIaJICHHE CUMBOJIBHBIM SI3bIKOM XUMUH, 3HAHUE
XUMHUYECKUX (popmMy;

YMEHHE BBINIOJHATH pacyeTHbIE MpeoOpa3zoBaHusl GopMyJl, MPUMEHATh UX IS
peleHus: yueOHBIX XUMUYECKHX 33]1a4 U 3a]1a4, BOZHUKAIOIINX B CMEKHBIX
y4eOHBIX MPEAMETaX;

YMEHHE I0JIb30BAThCS XUMUUYECKUMHU (POPMYIaMH U CAMOCTOSITEIBHO
COCTABJISITh (POPMYJIBI 3aBUCUMOCTEN MEX]ly BEJIMUMHAMHI Ha OCHOBE
000011IeHNS YACTHBIX CIy4YaeB U SIKCIIEPUMEHTA;

YMEHHE pellaTh 33Ja41 M0 YPaBHEHUSIM U (OpMYyJIaM , TPUMEHSTh
NOJTy4YE€HHBIE YMEHHUS JIsl pEIICHUS 3a/1a4 U3 XUMUU, CMEKHBIX MPEIMETOB,

MIPaKTUKH,

OBJIaZICHHE CUCTEMON (DYHKIIMOHAIBHBIX OHATUN, (YHKIIMOHATILHBIM
S3bIKOM U CUMBOJIMKOM, YMEHHE CTPOUTH TpauKU 3aBUCUMOCTH BEJIUYMH,
OMKCHIBATH UX CBOMCTBA, UCIOJIb30BaTh QYHKIMOHAIBHO-TpaduyecKue
IIPEACTABIICHUS I ONUCAHUSA Y aHAJIM3a XUMUYECKHX 3a1a4 U PEaJIbHbIX

3aBUCHUMOCTEH;
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* OBJIQJICHUE OCHOBHBIMU CIIOCOOAMU TIPEICTABIICHHS M aHATTN3a
CTaTUCTUYECKUX JIAHHBIX; YMEHUE MMPOTHO3UPOBATH OTKPHITHE HOBBIX
BEIICCTB;

* yMEHHUE MPUMEHSATH U3YUCHHBIC TIOHATHS, PE3YIbTATHI U METO/IBI TIPH
pellleHn  3a7a4 U3 Pa3InYHBIX Pa3/ie]oB Kypca, B TOM YUCIE 33]a4, He
CBOJIAIIUXCS K HETTOCPEIACTBEHHOMY MPUMEHEHHUIO N3BECTHBIX aJITOPUTMOB.

CTpykTypa W COJEpKaHHE IUIAHHPYEMBIX PE3yIbTaTOB OCBOCHHS OCHOBHOU

o0pa30BaTeNbHON MPOTPaMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs aJCKBATHO

oTpaxkaroT TpeboBanus Cranjapta, nepeaaroT crnenuduky oOpa3oBaTeIbLHOTO

MpolLIecca, COOTBETCTBYIOT BO3PACTHBIM BO3MOKHOCTSIM 00YYarOIIUXCSl.

Pasznes 2. KoMmiuiekce OpraHn3aluOHHO-TIEIarOrun4ecKMX ycaoBuil

2.1. @opMbI aTTECTALUM
- (¢opmbl oTcaexkuBaHNA U QUKCATMHU Pe3yIbTATOB!
B nporiecce 00yueHus OCyIIECTBISIETCS KOHTPOJb 3a YPOBHEM 3HAHWUW U YMEHUM
oOydaronuxcsi. 3HAaHUA W YMEHUS TPOBEPSAIOTCS MOCPEICTBOM  BBINOJHEHUS
00y4YaroImMUMHUCs TPAKTUYECKUX PpabOT B XMMHUYECKOW JabOpaToOpuu, MOJATOTOBKU
CaMOCTOSITENIbHBIX HCCIIEIOBATENIbCKUX PA0OT. YPOBEHb YCBOECHMS NPOTPAMMHOIO
Marepuana OINpeAeNsieTcsl MO pe3yJbTaTaM BBINOJIHEHUS MpakTuyeckux pador. C
KOKJIBIM pEeOEHKOM OTpabaThIBAOTCSI HAMOOJEE CIIOXKHBIE SKCIEPUMEHTHI, 371eCh
HE00XOAMMO BHUMATEIbHOE, YYTKOE M AJ0OPOE OTHOLIEHUE K KaKa0oMy. BeiOupaercs
muddepeHupoBaHHBIM MOIX0 K oOydaroniemycsi, BCE€ yAaud MOOUIPSIOTCS, BCE
HEJIOYEThl TAaKTUYHO W MSTKO MCHpaBsilOTCA. KOHTponupyercss KadecTBO
BBITIOJIHEHUSI PAKTHUECKUX PAd0T TI0 BCEM pa3jieliaM.
B Teuenue ydyeOHOTO roma oOydaromyecs y4acTByIOT B XMMHYECKUX OJMMITHATAX W
KOH(EPEHITUSX .
dopmamu MOJIBEACHUS UTOTOB pabOThI MOTYT OBITh: OTKPBITHIC 3aHSATHSI, TBOPUECKAs

3aluTa, CaMOOICHKA, KOJIJICKTUBHOC O6CY)KI[€HI/IC " 1p.
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Htorosasi oueHka ocyiiecTBisgercss B ¢GopMe NEMOHCTpALMM Jy4YlIuX padoT Ha

3aHATHUAX KPYXKKa IMepca OAHOKIACCHUKAMU W POAHUTCIISIMU. quume pa6OTBI

OTMCYAIOTCH I'paMOTaMHU, JUILJIOMaMHU, IIOJapKaMHU.

- ¢popMBbI IpeAbSIBICHUS U JeMOHCTPALIMH Pe3YJbTATOB:

BXOJIHOM KOHTPOJIb — MPOBOJUTCS B Hayane OOydeHUs, ONpenessieT YPOBEHb
3HaHUU pedeHKa (cobeceoBaHre ¢ 00yJaIOIUMUCS B HaYaje Toja);

TEKYIIU KOHTPOJIb — MPOBOAWTCS HA KaXXIOM 3aHSATHUU: AKIICHTHPOBAHUE
BHUMaHUs, MPOCMOTP padoT;

MIPOMEKYTOUYHBIA KOHTPOJIb — TPOBOJAUTCS MO OKOHUYAHUU U3YYECHUS OTICIBHBIX
TEM: TUAAKTUICCKHUE UTPHI, TECTOBBIC 3a/IaHUSI, BAKTOPUHBI.

UTOTOBBIA KOHTPOJIb — MPOBOJUTCA B KOHIIE Y4€OHOTO roja, OMpenesseT
YpOBEHb OCBOCHHS TIPOTpaMMBblI (3allUTa HCCIENOBATEIbCKONW pPaboTHI,

coOecenoBaHre B KOHIIE I0J1a).

B ImporpamMme HCIIOJIb3YCTCA ruoKas peﬁTHHFOBaﬂ CHCTCMa OILCHKH I[OCTH)KGHI/Iﬁ

oOy4JaronIuxcs Mo onpeaeIeHHbIM KPUTEPHUSIM:

BBITNIOJIHEHUE OIPEEIEHHOIO KOIUYECTBA MPAKTUUECKUX paboT, Korna Kaxjas
npakThyeckas padoTa OLEHUBAETCS ONPEICIIEHHBIM KOJIMYECTBOM OaJlJIOB;
MOJIBE/ICHNE UTOTOB B KOHIIE KaXI0TO MOIyronus (SHBapb, Mai);

CUCTEMa HarpaKIACHUsI M MOOIIPEHHs] 00ydarolIuxcs, JIydline o0ydaromuecs,
HaOpaBIIKe HauOOJIbLIEE KOJIMYECTBO OasIOB, HArpa)aaroTcs IpaMoTamMu H
npHU3amu;

OpraHm3anysi KOHTPOJs 3HAHUN MPOUCXOAUT HA OCHOBE camopediexkcuu

oOyJaromierocs.

PC(I)J'IGI(CI/ISI nmomMoract oOmnpcacjauTb CTCIICHb JOCTHIKCHUA MOCTaBJICHHOM oeiu,

IIPUYHUHBI UX OOCTHIKCHHA WA HaO60pOT, I[GﬁCTBGHHOCTL T€X WJINA UHBIX CIIOCOO0B U

MCTOJ0B, a TaKKC IIPOBCCTH CaAMOOIICHKY.

[Tpu

2.2. OneHO4YHbIE MATEPHUAJIBI

OLICHUBAHNN y‘le6HBIX )IOCTI/I)KeHI/Iﬁ ydamuxcsa 110 HOHOHHHTGHBHOﬁ

o0mieoOpa3oBaTeabHON  OOIIEpa3BUBAIOLICH TporpaMme «XHUMHUS B  OIBITAX»

UCIIOJB3YIOTCS:
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L I[I/IaFHOCTI/IKa YCBOCHHA MaTCpHajlia, B IIPOLECCE O6y‘ICHI/I}I I10

o011eo0pa3oBaTeabHON 00IIepa3BUBAIOIICH MPOTrpaMMe «XUMHUS B OTIBITAX).

° MuauBuayallbHass KapTa ydeTa pe3yiabTaTOB HHTEIICKTYaIbHBIX
CIIOCOOHOCTEM.
° NudopmarmonHas kapra ydeTa pe3yiabTaTOB OOYYaromuXCs

y4acTUsl B MEPOIIPUATUAX PA3HOTO YPOBHSI.

OueHouHble MaTepuagbl TPOrpaMmbl pa3paboTaHbl C y4eTOM TpeOOBaHUN K

CTapTOBOMY YPOBHIO OCBOEHHS Y4EOHOTO MaTepuaia.

O:xupaemble pe3yabTaThl:

O

HOoJyyaT NPEACTABIEHUE O CTPOEHUM aToMa, MOHaX U MOJEKyJax, O
KJ1acCu(UKAMK HEOPTAaHUYECKUX COCTMHEHUIN Ha KUCIOThI, OCHOBAHUS
U COJIM, 00 aHAIM3€E U CUHTE3E;

IpUOOPETYT OCHOBHBIE HABBIKM MpaKTU4YECKOW paboThl B Jaboparopuu,
OyZyT BBIIOJHATH NPOCTEHIINE JIA0OPATOPHBIE ONEPALIUH;

OpOSIBAT MHTEPEC K COBPEMEHHBIM IpobjieMaM XUMHUU U K
HCCIIeIOBATENbCKOM paboTe B 3TOM Hay4YHOU 00JacTu;

cOpMUPYIOT MIPEICTABICHUE O KPACOTE XUMUUYECKOTO SKCIIEPUMEHTA;
Pa30BbIOT YYBCTBO OTBETCTBEHHOCTH MPHU BBINOJHEHUH XUMHUYECKOTO
HKCIIEPUMEHTA

CUCTEMATU3UPYIOT CBOM 3HaHHA B OOJAaCTHM XUMHUH, CO3JaayT
HeoOXxoauMyro 0a3zy Uil nepexoja K YIIIyOJIEHHOMY HW3Y4YEHUIO
OTJIENBHBIX Pa3eliOB XUMUHU;

OyayT YMETb CaMOCTOSITEJIbHO MPOBOAUTH 3KCIIEPUMEHTHI
u BECTHU UCCIEA0BATENbCKYIO paboTy B JabOpaTOpuUu;

OCO3HAIOT E€AMHCTBO MaTEpUAIbHOIO MHpa Ha OCHOBE XHMHUYECKOTO
MOJIX0/1a K CTPOCHHIO BEIIECTBA;

OCBOSIT JKOJIOTHYECKHE AaCTEKThl BIMSHHUA XUMHUA HAa TIOBCETHEBHYIO
KHU3HB;

IpUOOPETYT MOTUBALIMIO HA JAJIbHENIIIEE N3YyUEHUE €CTECTBEHHBIX HAYK;

HAy4aTcsl CaMOCTOSTEIBHO pabdoTaTh CO CIHENUATBHON XHUMHYECKOU
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JINTEPATYPOU;
O TPHUOOPETYT HAaBBIKM TIOJATOTOBKH JIOKJIAQIOB U BBICTYIUICHUW Ha

KOH(EPEHITUSX.

Kpurtepun ypoBHs 0CBOCHUsI Y4eOHOr0 MaTepuaJia:

- BBICOKHI1 YPOBeHb — 00yUaIOIUil OCBOUJI MPAKTUYECKH BECh 00BEM 3HAHMIA
100-79%, npeaycMOTpEHHBIX TPOTrPAMMOI 38 KOHKPETHBIN MEPUOI;

- cpeaHMii YpOBeHb — y OOyJarommx o0bEM YCBOSCHHBIX 3HAHUW COCTABIISET
80-50%;

- HU3KHUI1 ypoBeHb — oOyyJaromuiics oBiaaen meHee yeM 50% o0bEMa 3HaHU,

IIPEIYCMOTPEHHBIX MPOTPAMMOM.

2.3. YcaoBus peajau3aluy NporpaMMmsl

MarepuanbHo-TexHn4eckue ycaoBus. /s b dexkTuBHON peannzanuu nporpaMMel

HCO6XOI[I/IMa MAaTCPUAIBbHO-TCXHUYICCKAA Oaza:

1. VY4eOHbIli KaOMHET, COOTBETCTBYIOIMIA TpeOoBanusaM: -CanlluH
2.4.4.3172-14 «CaHuTapHO-3MUIEMUOJIOTHYECKHUE TPEOOBaHUSI K YCTPOUCTBY,
COJZIEPKAHUIO U OpPraHU3alUU PeXUMa pabOThl 00pa30BaTEIbHBIX OpraHU3alnul
JOTOJHUTENBHOTO 0Opa3oBaHus aerei» (temneparypa 18-21 rpagyc Llenbcus;
BJIQXXHOCTh Bo3ayxa B mnpeaenax 40-60 %, mebGenb, COOTBETCTBYIOIIAS
BO3PACTHBIM 0COOEHHOCTSM nietert 14-15 net); s peanuzanuu nporpaMmbl
O6opynoBaHue U MaTepUabL:

KOMIIBIOTED;

MEANanpOEKTOP.

CTaHJApPTHBI HAa0Op XUMHYECKUX PEAaKTUBOB (KHCIOTHI, HIENTOYH, OKCH]BI,
COJIN);

U3MEpUTEIIbHBIE TPUOOPHI;

cTexisiHHas U hapdoposast mocyna;

METaJUIMYECKUE IITATUBBI;

HarpeBaTeNibHbIe TPUOOPHI;

BECHI,

24



* MHKPOCKOIL.
B kadecTBe IUAAKTMYECKHX MAaTE€pHaJIOB HCIONb3YIOTCA HAIVISIHBIE MOCOOUS:
Talyuila pacTBOPUMOCTH U nieprogndeckas tabnuua /. Y. Menzaeneesa; KOIIEKIIMH
MOJIC3HBIX UCKOTIAEMbIX, TOYB, HE(PTH, IIKaIa TBEPIOCTH U T.II.
B kauecTBe METOOMYECKHX MATEPHUAIOB NPHUMEHSIOTCA Pa3uyHble MyONHKAUU 10
xumMuH (cM. CIIUCOK JIUTEepaTyphl), METOAMUECKUX Pa3pabOTOK U TUIAHOB KOHCIIEKTOB
3aHATUN; METOAUYECKUX YKA3aHUM U PEKOMEHIAIMHN K MPAKTUYECKUM 3aHATHUSM.
NundopmanuonHoe oGecnevyeHue: METOIUYECKHE pa3pabOTKH IO BCEM TeMaw,
CLEHAPUN TIPOBEJICHHUS MEPONPUITUN, MHTEPHET-UCTOYHHUKHU, CXEMBI, OMPOCHBIE
TEXHOJOTUYECKUE KAPTBHI.
Kaaposoe odecneyeHue. JIOTIOTHUTEIBHY IO o011e00pazoBaTeIbHYIO
o0LIepa3BUBAOLIYI0 TIPOrpaMMy «XHMHS B ONBITAX» PEAU3YET YyUYUTEIb XUMHUH ,
UMEIOLUI  JONMOJHUTENbHOE  Oo0Opa3oBaHME IO  [POrpaMMaM  IOBBIIICHUS
KBaJIM(UKaLMK B 00J1aCTH MHKJIFO3UBHOTO 00pa30BaHusl.

2.4. MeToauyecKue MaTepuaabl
Metonuka oOyueHUs MpeAnoiaraeT JOCTYMHOCTh M3jaraeMoid HHQOpMauu s
BO3pacTta OOyYaroIIMXCs, YTO JOCTHraeTcs 3a CYET HArJsiJHOCTH U HEepa3phIBHOU
CBS3W C TNPAKTHYECKUMH  3aHITUSMH. @opMBl  3aHATHUH  ONPEAEIISIIOTCA
HAIpPaBJIEHHOCTSAMHU INporpamMmbl U €€ ocoOeHHocTsaMHU. [Iporpamma BKIIOYaeT Kak
TEOPETHUYECKHE W TMPAKTHUYECKUE 3aHATHS B Yy4YyeOHBIX KaOMHETax, TaK H
DKCKYPCHUOHHBIE BbIXO/IbI HA TEPPUTOPHIO YUPEKACHUSA U CBOEU MECTHOCTHU.
®opMbI OpraHu3auuu y4eOHOro 3aHsatus. [logaya TeopeTHyeckoro marepuana
ocyulecTBisiercss B (GopMe TNPOBEIEHUS TPATUIMOHHBIX W KOMOWHHUPOBAHHBIX
3aHATUH, JICKIMH C OJHOBPEMEHHBIM MOKa30M WJUIKOCTpALMKA, BUICOMATEPUAIIOB,
MpEe3eHTaluK, JEMOHCTPAUIMOHHBIX ONBITOB. [lomada mnpakTuyeckoro marepuana
ocyliecTBisieTcss B (opMe HHAMBHUIYaTbHO-TPYIIOBBIX CaMOCTOATEIbHBIX paboT,
MIPAKTUYECKUX 3aHATUM.
JIns MTOCTMXKEHHsI LEeIW W 3aAad IpOorpaMMbl NPEAYCMATPHUBAIOTCS COBPEMEHHBIE
neAarornyeckue U nHOOpPMalMOHHbIC TEXHOJIOTUH

° HNI'POBBLIC TCXHOJIOI'NH,
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° IMPOCKTHAA TCXHOJIOI'UA,

. TEXHOJIOTHsI MPOOJIEMHOr0 00YyUEHHUS;

. 3I0pOBBECOEPEra0IINE TEXHOJIOTUH;

. HNKT-TexHonoruu;

. TEXHOJOTHSI Pa3BUTHUSA KPUTUIECKOTO MBIIIJICHHS;
. TEXHOJIOTHsI pa3BUBAIOIIETO 00YUEHMS;

. TPYIIOBBIE TEXHOJIOTUH;

. TEXHOJIOTMH YPOBHEBOH U PpepeHuaum.

B nepuoxg oOyuenust st TpoBelEHUST  00pa30BaTENbHOW  JIESITEIBHOCTH

HCIIOJIb3YIOTCS CIIEIYIOIINE MeTOMbI:

[ OOBSCHUTETFHO-WITIOCTPATUBHBIN  (00si3aTenbHas TEOPETUYECKas YacTh,

paboTa ¢ WUTIOCTPATUBHBIMUA MaTe€puaiaMH, COCTABIIEHUE IPAKTUYECKUX 3aJaHUN );

[ POOJIEMHBIH (mpobiieMHOE W3JIOKEHUE Marepuaiga Tpu  U3YYCHUU

BOIIPOCOB 3KOJIOTMU, HAYYHOM STHUKH, MPU AHAIN3€ NEPCHEKTUBHBIX HAIMPaBJICHUIN

Pa3BUTHS HAYKH);

O npakTUdeckuii (00s3aTeIbHBIC TPAKTUYECKUE PAOOTHI HA KAXKIOM 3aHITHH);

O NEATCIbHOCTHBIA (BBEJCHWE WHAMBUIYAIbHBIX 3aJJaHUA U
CaMOCTOSITEIbHOM pabOThl C JUTEpaTypoH, ydacTue OOydaronuxcsi B

KOH(DEpEeHIIUIX U IKCKYPCHUSX).

MeToanyeckue ¥ IMIAKTHYECKHE MATEPHAJIbI:

- METOAMYECKHUE pa3pabOTKU M0 TeMaMm;

- HaJIM4YMe HArjasgHOTO MaTepuarna;

- HaJIM4YMe JIEMOHCTPAIIMOHHOTO MaTepuaa;

- BUJICO(UITBMBI,

- pa3aTOYHbBIA MaTepual;

- ”HQOPMAITMOHHBIE KAPTOUKH;

- TUJTAKTHYSCKUE KapPTOYKH.
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KanengapHo-temaTu4eckoe njiaHUPOBaHUe

K pado4eii mporpamMMe J0NOJHUTEIbHOI 0011e00pa3oBaTe/IbHON 00111epa3BUBaOLIeil MporpaMmme

KonuyecTBo yacoB: Bcero - 34 B rof; 1 pa3za B Henento 1o 1 yacy

«XHUMHUA B ONBITAX»

[InaHupoBaHue COCTABIEHO HA OCHOBE paboyeil MmporpaMMbl BHEYPOUHOU JI€ATEIbHOCTH €CTECTBEHHOHAYYHOUN HANPaBIEHHOCTH

«X¥MHS B OIIBITAX)

No | pazng Tema 3aHaTHA Coneprkanue Konnuec Tun 3anarTus OcHOBHEIE 3VH, YMK
n/m | en TBO METOMBI 1 OYVYH
4acoB (dhopmbI paboTHI,
TEXHOJIOTHH
1 1 | CoGecenoBanue ¢ BrIsicHeHHE HCXOIHBIX 1 O3HakoMUTENBHOE becena, 3HaTh Metonuu
nereMU. BBonHOE IIPEACTABJICHUM O IIpEAMETE [Ipe3eHTalus npasuna Tb | eckue n
3aHsTHE. XUMHUU 1 007acTu e€ pu JUAAKTHY
MIPUMEHEHHS. HaXO0XJIEHUU | €CKHe
TexHuka 6e30macHOCTH. B KabMHeTe, | MaTepual
3HAKOMCTBO C TPYIIOH. pabore ¢ Bl.
Paccka3 o copepxanuun peakTuBaMu | Y4eOHO-
MIPOrpaMMBbI IEPBOTO rojia U paKTHye
o0yuenus. [IpaBuna HarpeBaTellb | CKOoe
MOBE/IEHUS B J1a00paToOpuu. HBIMHU o0opy10B
TexHuka 6€30mMacHOCTH B npubopamu, | aHHe.
paboTe ¢ XUMHUYECKUMHU pacrnucanue
peakTuBaMH, 00beTMHEHNS

AIEKTPONPUOOpaMu U
HarpeBaTeJIbHbIMU




npubopamu

[TonaTus: atom, 3HAKOMCTBO C KOJUIEKIIUEN KombunupoBantoe IIpaxTrueckas 3HaTh Meroaunu
MOJIEKYJIa, JJIEMEHT. | XUMUYECKUX BELIECTB. paboTta ONpEJIEIICHUE | ECKUE U
[TocTpoenue monenei BUKHEMIINX | JUJAKTUY
MOJIEKYJI Pa3HbIX BEIIECTB. MOHSATUI: ecKue
POCThHIE U MaTtepual
CJIOKHBIE BI.
BEIIECTBA, VYuebHo-
XUMUYECKUN | IpaKThye
3JIEMEHT, CKOe
aToM, o0opy1oB
MOJIEKYJIa. aHue
Paznuuath
MOHSATUSA
«BEIIECTBO»
U (TEIIO»,
«IPOCTOE
BELLECTBO» U
«XUMHYECKHU
1 BJIEMEHTY.
Ymetp
W3TrOTaBIUBAT
b MOJICTIN
MOJIEKYJL.
dusnueckue u O3HakoMIIEHHE C N3yuenue HOBOTO IIpakTnueckas Hab6monats, | Meroauu
XUMUYECKHE (bU3UYECKUMU U Marepuaia u pabora. AHAIIM3UPOBA | €CKUE U
SIBJICHHSL. XUMUYECKUMH SIBJICHUSIMHU. TIEPBUYHOE Thb JTUTAKTUY
N3yuenune peakuuun 3aKpereHue HOBBIX ¢usznueckue | eckue
ropenus. 3rorosieHue 3HAHUM. u MaTepual
CBEYHM U3 mapaduHa Uiu XUMUYECKUE | Bl.
MbLIa. ATXUMUS («30J10TON SIBJICHHUSL. VY4eOHo-
JIOXKIb» U TTHUPUTHI). YMerb pakTuye
OTJINYATh CKOe
XUMHYECKHE | 000pyI0B
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peakiuu ot
bu3IIeCKuX
SIBJICHUM.
3HaTh
YCIIOBUSI
BO3HUKHOBEH
us 1
MpeKpaIicHu
sl TOPEHHUSL.

aHUuC

YucThle BelecTsa 1
cMecu. Paznenenue
cMecel.

[Ipuponnsie cmecu —
BO31yX, HE(Tb, MUHEPAJIBL.
N3ydeHune KoeKuu.

[IpaBunia paboThI C BECamH.

B3pemmBanue,
MPUTOTOBJICHUE CMece
MeTajlla 1 HeMeTaia.
Pasznenenue cmeceii.
OuncTKa BEIICCTB,
MepeKpucCTaIn3aIus.

N3yuenue HOBOTO
MaTepuana u
IIEPBUYHOE
3aKpeIICHUE HOBBIX
3HaHUM.

[IpakTnueckas
pabora.

3HaThb
onpeeeHue
TTOHSATHH
«YIHCTOE
BEIICCTBO» U
«CMECHY.
YMeTh
paborath ¢
BECaMH.
3HaTb
METOJIbI
pazzeneHus
cMmeceit:
OTCTauBaHUE,
$unbTpOBaHU
<,
BEITIAPUBAHNE
. YMeETh
BBIJICTISATH
YHUCTOC
BEIISCTBO U3
CMECH,
0hOopMITATH
pe3yabTaThl

Metonnu
€CKHe U
IATAKTHY
€CKHe
MaTepuan
B
VYuebHo-
MIpaKTH4e
CKO€e
00opynoB
aHue
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paboTHI.

3aKOH COXpaHEHHUS XuMHu4ecKasl peakLiist Kak N3yuenue HOBOTO IIpaxTrueckas YMeHue Meroaunu
Macchl OTpa)KEHUE 3aKOHA MaTrepuana u paborTa. XapakTepu30 | €CKHE U
COXpaHEHUsI MaCChI. IIEpBUYHOE BaTh 3aKOH TUIAKTHY
[Ipurorosnenue cmecu 3aKpeIIeHue HOBBIX COXpPaHEHHUs | ECKHE
Jlemepu. 3HaHUM. MaccChl Marepuall
BEILECTB, BI.
MIOHUMATh VYuebHo-
€ero IpaKkTuye
CYIIHOCTb U | CKOE
3Ha4YeHue A | 000pynoB
HaIlMCAaHMS aHue
ypaBHEHUH
pEaKINH.
ITonsTHE O Nzyuenue u HabmroaeHne N3yuenue HOBOrO Teopernueckoe | 3HaTh Meroanu
XUMHYECKOM MIPU3HAKOB XUMHUYECKUX MaTrepuaia u 3aHSATHE, IIPU3HAKU €CKHE U
B3aUMOJICHCTBUU peakiuii. NEPBUYHOE MIpE3eHTalNs, XUMUYECKUX | JUAAKTUY
BEILECTB. 3aKpeIIeHUEe HOBBIX JIEMOHCTPALIMOH | PEAKLUM. eCcKHe
3HAHUMU. HBIE OIBITHL. MaTtepual
BI.
VYyeOHo-
paKTHye
CKoe
000py10B
aHue
[IprHIHATBL XHWMHYECKUE YPABHECHHUS. Komb6unupoBanHoe becena, onpoc, | Ymers Meroaunu
rpau4eckoro [IpoBenenue npocrenmux TEOPETUYECKOE | IUCATh, €CKHE U
O0TOOpaXXKeHUs OIBITOB, BBISIBJICHUE U 3aHATHE, YUTaTh JTUIAKTHY
peakuui OIMcaHue 0COOEHHOCTEH [IpE3eHTalNs, ypaBHEHUS €CKHe
MIPOTEKAHUS Pa3IMYHBIX JIEMOHCTPALIMOH | PEaKLIUN U MaTepual
peaxkuui. HBIE OIIBITHI. XapaKkTepu3o | bl
BaTh MX. VY4eOHo-
IIPaKTH4e
CKOe
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o0opymoB
aHue

8 CoBpeMeHHOE 3HaKOMCTBO C N3ydeHue HOBOTO Teopernueckoe | 3HaTh Metonuu
naboparopHoe COBPEMEHHBIM MaTtepuaia u 3aHATHE, COBPEMEHHOE | ECKHE U
o0opyoBaHue. 1abopaTopHBIM HEPBUYHOE MIpe3CHTALIHS. 71a00paTOpHO | TUJAKTUY

000pyJOBaHUEM. 3aKpeIICHUE HOBBIX e ecKue
3HAHUH. o0opy/noBaHu | MaTepuan

eun BI.

MPUHIIUIIBI VYy4eOHo-
€ro paboTbl. | MpakTUye

CKO€E
00opy10B

aHue

9 PasButne xumun. Omnsitel ¢ CO2 u O2. N3yuenue HOBOTO Teoperuueckoe | 3uarb Th Meroaunu
Omnbiter J]x. Texnuka 6€30MacHOCTH NPU MaTepuana u 3aHATHE, npu paboTe ¢ | eckue u
[Tpuctin, pabote c razamu. HEPBUYHOE IIpe3eHTalus, razamu. JTUJAKTHY
K.-B. lleerne. 3aKperieHue HOBBIX JEMOHCTpAIOH | YMeTh ecKue

3HAHUH. HBIE OIIBITHI. IPOBOJIUTH MaTepuain
OTIBITHI C BI.
CO2 u O2. VY4aebHo-
paKTH4e
CKOe
00opyoB
aHue

10 Bonopon, kucnopon | ITonstue ynucToTsl rasa. KomOunupoBanHoe IIpakTnueckass | 3HaTh Metonuy
Y aMMHaK. I'pemyunit ras. IlnotHOCTH paboTta OIIpPECIICHUE | ECKUE U

rasa. HOHSATHS TUIAKTHY

[Tonyuyenue Bomopoaa, «IJIOTHOCTH | €CKHE

KHMCJIOpO/Ia U aMMHaKa. rasa», yMeTb | MaTepual

N3mepenue mioTHOCTH U3MEPATh Bl.

rasa. IUIOTHOCTB VY4ebHo-
raza. YMeTp | IpakThye
HoJy4aThb CKOe
BOJIOPO/I, 000py10B
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KHCIIOPOJ, aHue
aMMHaK 1
pacro3HaBaTh
ux. YMenue
XapakTepu3o
BaTh
CBOMCTBA,
IIPUMEHEHHE
KHCII0pOJa,
OOBSCHATH
CYILHOCTb
KpyroBopoTa
€ro B
IPUPOJIE.

11 Hcropust Xumuu. Hctopus tpanchopmanun N3yuenue HOBOTO Teoperuueckoe | 3HaTh Meroanu
Otanel B U3y4eHUM | IPEICTaBICHUN YYEHBIX O MaTepuana u 3aHATHE, OCHOBHBIE €CKue u
ra3oB M paCTBOpPOB. | CTPYKTYpe ra3000pa3HbIX IIEPBUYHOE IIpe3EHTALUS. OTKpBITUS A. | IUJAKTUY

BELIECTB U TEOpUN 3aKpeIJICHUE HOBBIX JlaBya3be u ecKue
pactBopoB. M3yueHue 3HaHUM. I. Marepuall
COCTaBa BO3yXa. KaBennuma , | bl
Otkperrus . Pezepdopra, . VY4aebHo-
A. JlaBya3pbe uI. Pezepdopna, | mpaktuue
Kasenauma. Pa3Butue TEOpUH CKO€E
TEOPUU TOPEHHUS. pactBopoB C. | 06opynoB
OnpoBepkeHre TeoOpuu AppeHnyca u | aHue
¢norucrona. Teopuu A. 1.

pactBopoB C. Appenuyca u Menpeneena.

. . Menneneena.

12 ITonsTusa: pactBop u | TBEpABIE, )KUAKKE, Kom6unmnpoBanHoe. IIpaxTnueckas YMerb Meroaunu

pacTBOpEHHE ra3o00pa3Hble pacTBOPHI. pabota ONpEIEIATh | €CKUE U
Hacpimennslii pactBop. pacTBOpSBL, UX | AUAAKTUY
HenacslileHHslii pacTBop. BUJIBI ecKue
[IepeckieHHbII pacTBOp. (HaCBIIIEHHBI | MaTepHal
PacTtBopuMOCTSB. eu Bl.
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IIpurorosnenue pacTBOpPOB. HEHACBIIICHH | Y4eOHO-
BIC), MpaKTU4e
pacTBOPUMOC | CKOE
Th BEILECTB, a | 000PyI0B
TaK JKe aHue
HCIIOJIb30BaT
b
obopynoBaHu
e u
pEaKTUBBI,
pacy€THbIC
3aa44 ISl
HIOJIY4ECHUS
pacTtBopa
COJIH C
3aJITaHHOU
KOHLIEHTpauu
ell.

13 Kpucramist. Kpucrannmzanus u3 Kom6unupoBanHoe IIpaxTnueckas YMerb Meroaunu
IIEPECHIIIEHHBIX PACTBOPOB. pabota BBIpAlIVBaTh | €CKHUE U
BripamuBanue MOHOKPHUCTAJI | IUJAKTUY
MOHOKPHCTAJIJIOB U3 JIBl U3 €CKHe
HACBIIIEHHOT'O pacTBOpA. HACBIIICHHBIX | MaTepHall
ITony4yenue u 3apucoBKa pacTBOpPOB. BI.
KpUCTAJIJIOB pa3HON (POPMBI. VY4eOHo-

IIPAKTHYe
CKO€e
00opynoB
aHue

14 [I{€moun 1 KUCHOTHL. | PacTBOpHI Lienouen u KombunupoBanHoe. IIpaxTrueckas YMeTb Meroaunu
kucnot. Bona B dpusuke, pabota XapaKTepu30 | ecKue u
XUMHUU ¥ OUOJIOTHH. BaTh TUAAKTHY
[IpupoHBIE OCMOTHYECKHE CBOMCTBA eCcKHe
SIBJICHUS. niesouen u MaTepuan
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YcrpaneHue KECTKOCTH

KHUCJIIOT,

bI.

BOJIbI. DJIEKTPOJIUTHI. BBIpQXATh UX | Y4eOHO-
Jucconuanusi. B IIpaKTH4e
rpaguveckoil | ckoe
¢dopme. 3HaTh | 000PYIOB
CHoCcoObI aHue
yCTpaHEHUs
KECTKOCTHU
BOJIBI.

16 Comn. MHoroo6pasue coJei. KomOunupoBanHoe [IpakTnueckas | YmeThb Metoanu
Comnu BOKpyT Hac, UX pabota Ha3bIBATH €CKHE U
peakuuu. Kpacora COJIH, UX TUIAKTHY
XUMHYCCKHUX PEaKIIHH. KJIaccu(uIup | ecKue
Kpucrannuzanus coneit u3 OBarTh 10 MaTepuain
KETATHHOBBIX TUIEHOK. pa3HBIM BI.

npusHakaMm, | YueOHo-
3HATh IPAKTHYE
CIOCOOBI X | CKOE
MOJTYYCHHUSI. 000py10B
Ymerp aHue
UCTIOJIB30BaT
b
1abopaToOpHO
e
o0opynoBaHU
€ ¥ pEaKTUBBI
TUIs
KpUCTAILIN3a
[IUH COJIEU U3
KEIIaTUHOBBI
X IUIEHOK.

17 Xumus BOKpyr Hac. | [IpuHnummne! gevictBus Komb6unupoBanHoe Teopernueckoe | 3HaTh Meroanu

[Ipa3zqauunas (beliepBepKOB, XUMHUECKHUX 3aHATHE, TIPUHIIUATIBI €CKUe U
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XUMHUSL. 3MEM, APaKOHOB, XJIOMYIIEK. pe3eHTAaIHs, NEeHCTBUS TUIAKTHY
®DoKyChl, OCHOBAaHHbBIC HA JIEMOHCTpAIMOH | (heiiepBEpKOB | €CKUE
W3MEHEHUU I[BETA PaCcTBOPA HBIC OTIBITHI , XAMUYECKHX | MaTepuai
MpY XUMHYECKOHN pEeaKiluu. 3MeEH, bI.
JPAKOHOB, Y4eOHo-
XJIOMYIIEK. paKTHie
CKO€E
00opy10B
aHue
18 Merajuisl 1 Ux Mertauiel B TaOIuIe 0,5 N3yuenue HOBOTO Teopernueckoe | YmeThb Meroanyu
COCIMHEHUS — Menpeneea. CTpoeHue MaTtepuana u 3aHATHE, XapaKTepu30 | €CKUE U
CTOUKHE U aToMa Ha MpuMepe aTroma HEPBUYHOE pe3eHTAalus, BaTh TUIAKTHY
aKTHUBHBIC, TBEPABIC | METAJLIA. 3aKpEeIICHUE HOBBIX JIEMOHCTPAIMOH | CTPOCHUE €CKHue
U MSTKHE, Ou3nyecKkue 1 XUMHUIECKHE 3HAHUH. HBIE OTIBITHI. aToMa MaTepuain
JIParoIeHHEIC. CBOWCTBA METAJLIOB. MeTaia, BI.
busznueckue | YaeOHO-
u IPAKTHYE
XUMHYECKHE | CKOE
CBOICTBa 00opy10B
METAJIJIOB. aHue
19 Mertanisl ocHOBHBIX | CBOWCTBa, CTPOCHHE aTOMA. 1 Komb6unupoBanHoe [TpakTnueckast | 3HaTh MeTtoauu
TPYIIL. OmnsiTel ¢ Sn u Al. paboTta CBOMCTBA U €CKHE U
CTpOEHUEe TUIAKTHY
aTOMOB €CKHue
METAIJIOB MaTepuan
OCHOBHBIX BI.
rpymi. VY4eOHo-
YMeTb [IpaKTHye
UCTIONIB30BaT | CKOE
b o00opyoB
1abopaTOpHO | aHUE
e
obopynoBaHu

€ U pCAKTHBBI
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IS
MIPOBEICHUS
OITLITOB C Sn
u Al.

20 9 | Metayuiel mo6ouHbIX | Menb, cepedbpo, 30510TO, 0,5 KomOunupoBanHoe Teopernueckoe | 3HAThH KoHcmekT
rpynn uHK. CBOMCTBA, CTPOCHUE 3aHsATHE, CBOWCTBA U 3aHATUS.
aToMa. MIpe3CHTALIHS. CTpOCHHE
Kakwue metanisl ecTb B aTOMOB MEJIH,
namrie HakauBaHus (W, cepedpa,
Mo, N). lparoricHHbIC 30JI0Ta,
MeTasuibl. Beiienenue Au u [IIHKA.
Ag. «Kaccues mypiyp».
BeIpamuBanue
MoOHOKpucTamioB Cu.
«/lepeBpsa» [Tapanensca u
KOnwurepa.
21 10 | lanpBaHWYECKHE Hcropust OTKpbITHS. 0,5 N3yuenue HOBOTO Teopernueckoe | 3HaTh Meroaunu
AIIEMEHTHI [lonsaTHE O TaNbBaHUKE. MaTepuana u 3aHATHE, TIPHHITATTBI eCKue u
CocTaB ¥ IPUHITUIIBI NEPBUYHOE Mpe3eHTalUs paboThI TUIAKTHY
paboTHI raJIbBAaHUYECKUX 3aKperuieHue HOBBIX pa3IMYHBIX ecKue
AJIEMEHTOB. 3HAHUH. 3JIEMEHTOB MaTepuain
N3ydenue cocraBa u MATAHUSA. bl.
MpUHIINIA PaOOTHI VY4ebHo-
Pa3IMYHBIX DIIEMEHTOB IPaKTHYe
MUTAHUS. CKO€
000py10B
aHue
22 | 10 | YcrpoiicTBO OnsIThI ¢ OaTapeiikaMu. 0,5 Komb6unupoBanHoe Teopernueckoe | 3HaTh Metoauu
Oarapeiiku 3aHsATHE, YCTPOMCTBO | €CKUE U
Mpe3eHTAIHA, Oarapeiiki U | TUIAKTUT
JIEMOHCTPAIlMOH | MPUHIMII €€ | eCKHe
HBIE OIBITHI paboTHI. Marepuain
BI.
Y4eOHo-
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paKkTuye
CKOE

o0opyioB
aHHe
23 10 | Koppo3us meramioB. | [IpuuuHbl 1 MOCIEACTBUS 1 KomOunupoBanHoe [TpakTrueckas 3HaTh Metoanu
3amura OT KOppo3uu | KOPPO3UH METAILIIOB. pabota NPUYHHBI, €CKHE U
3amyra oT KOppO3uH. HOCJEJICTBHS | AUJIAKTHY
OmnBITH IO U3YYCHUIO U CIIOCOOBI €CKHue
KOPPO3HH METAJIOB U 3alIUTHI OT Marepuain
3alIUTHI OT HEE. KOPPO3HH. BI.
VYuebHo-
NpaKkTuie
CKOe
00opynoB
aHue
24 | 10 | OcobenHoctu Xene3o Bokpyr Hac. 0,5 KomOunmMpoBanHOE Teopernueckoe | YMmeTh MeTtoaud
xKenesa u CrerneHu OKHCIICHUS 3aHsTHE, OTPENENIATh | €CKUE U
COCIMHEHUH Kee3a. | xkenesa. [lonsatue Mpe3eHTaLHs, MTOHATHE JIAJTaKTUY
Maruetusm MarHeTh3Ma. JIEMOHCTPAIIMOH | «MarHeTH3M» | €CKHE
. KauecTBennsle peaknuu Ha HBIC OTIBITHI. , 3HATh MaTepuan
MOHBI kele3a. OIbITHI, Ka4eCTBEHHBI | Bl
JIEMOHCTPHPYIOIINE € peaknuu Ha | YueOHO-
MarHeTusM. HOHBI NpaKkTu4e
xKeresa. CKOe
o0opyoB
aHue
25 10 | Peakuuu OCco0EeHHOCTH COETUHEHNI 1 Kom6unupoBanHoe [IpakTnueckas 3HaTHL Metoanu
COCITMHEHUH JKeJe3a. | Xelle3a U UX PeaKIui. pabota OCOOCHHOCTH | €CKHE U
XuMugeckas OnBITHI IO TOTYYEHUIO COCIMHEHUN | TUIAKTUY
pamyra Pa3HOIBETHBIX COCTMHCHUN xKeesa, ecKue
xKernesa. YMETh Matepuai
XuMudeckas paayra u TOJIB30BAThCA | BI.
XUMUYECKHH CBETO(OP. nabopaTopHbl | Y4yeOHO-
M MIPaKTUYC
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0o0opy/moBaHu | CKOE

eM 1 00opy10B
peakTHBaMu | aHUE

TUIs

HOJTyYEHUS

Pa3HOIIBETHBI

X

COCTUHEHUN

Kelesa.

26 11 | Cepa u dochop — Coenunenus S u P. N3yuenue HOBOTO [TpakTrueckas 3HaTh Metoanu
TUIIAYHBIE XUMHUYECKUE CBOMCTBA MaTepualia u pabota OIIpENICJICHUE | ECKUE U
peJICTaBUTENN coequHenuit S u P. HEPBUYHOE MOHSTUSA TUIAKTHY
HEMETaJJIOB Annorponusi. 3aKperuieHue HOBBIX «QTOTPOIHUS | €CKUE

OxucanTensHo- 3HAHUH. », YMETh MaTepuain
BOCCTAaHOBUTEIIbHBIC XapakTepu3o | bl.
CBOMCTBA COETMHEHUN CEpPhI BaTh Yy4eOHo-
u docdopa. XUMHUYECKHE | MPaKTH4e
DeilepBEpKH KaK MpUMeEpP CBOICTBA CKOe
TUIUYHOW OKHCIUTEIHHO- coenHEeHU | 00opyI0B
BOCCTaHOBUTEIHHOU CephI U aHue
peaxiuu. docdopa.

27 11 | I'anoreHst. Hcropus oTkpsITHA Komb6unupoBanHoe IIpaxTnueckas 3HaTh Meroaunu
CxoacTBo HEKOTOPBIX TaJOr€HOB. pabota UCTOPUIO €cKHe U
pasnmuus ["anoreHsl — onacHele U OTKPBITHUS TTUTAKTHY

noJjie3Hsle. UeM maxHeT raJIOreHoB, €CKHue
Mope? 3aueM OpraHuzmy YMETh MaTepuan
fon? IPOBOJIUTH Bl.
OMnBITHI IO TOJTYYEHUIO OTIBITHI 110 VY4ebHo-
raJIOTeHOB. NOJYYCHUIO | IPaKTHYe
raJlOTeHOB. CKO€E
000py10B
aHue

28 | 11 | OkucnurenbHO- OBP. KombOunupoBantoe IIpakTnueckass | YmeTh Metoauu

BOCCTAaHOBUTENIbHBIC | BeIBeneHue msreH u pabota MIPUMEHSTh €CKHe 1
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peakuuu B MOJTyYEHUE KPACOK. OKUCTUTENbH | AUJAKTUY
OBITY U B XUMUYECKUE BYJIKAHBI. o- ecKue
nabopaTopuu BOCCTAHOBUT | MaTepHal
eJIbHbIE BI.
peakuuu B Y4eOHo-
OBITY. MpaKTU4e
CKOe
00opy10B
aHue
29 13 | MHoroo6pa3ue Koisna JIuzeranra. 0,5 KomOunmnpoBaHHoe. Teopernueckoe | YmeThb Meroanyu
HEOPTraHUYECKHUX [IpoBeaenue ciioxkHOM 1HEIU 3aHSTHE, OCYIIECTBJISIT | €CKUE U
XUMHYECKHUX XUMHUYECKUX peaKIui 1Jis pe3eHTalus b LIETb TUIAKTHY
BEIIIECTB U PEAKIM | TOJYYSHUS KOJel] XUMUYECKUX | €CKHE
JInzeranra. peaKLUH I | MaTepuan
MOJTYYCHUS BI.
KOJIell
JIuzeranra.
30 13 | Okcuapl metaiioB U | Heopranuwdeckuii cuHTE3. 2 Komb6unupoBanHoe IIpaxkTrueckas YMerb Meroanu
HEMETAIIJIOB I'enetnueckas cBsI3b pabota MPUMEHSITh eCKue u
HEOPTraHUYeCKUX MOHSTHUSA TUTAKTHY
COEIUHEHU. «Oxcuap, €CKHUe
[Tonydyenue u cBoiicTBa «Knaccudpux | maTepuain
OKCHU/JIOB. arus, BI.
«Homenknar | YueOHo-
ypa» B MpaKTHie
pereHuu CKOe
ylnpaxxHeHU | 06opy10B
U aHue
XapaKTepu30
BaTh
CBOMCTBA
OCHOBHBIX U
KHUCJIOTHBIX
OKCH/IOB.

40




Ymerp
UCIIOJIb30BaT
b
1abopaToOpHO
e
obopynoBaHu
€ ¥ PEaKTUBBI
TUIs
MOJTyYeHUS U

H3Yy4YCHUS
CBOICTB
OKCHJIOB.

31 14 | MHuoroob6pa3ue Hedtb, HEDTSIHBIC TUIEHKH. 0,5 KomOunupoBannoe Teopernueckoe | 3HAThH Metoanu
COeMHEHHU I Pa3pymienue miéHox. 3aHATHE, npaBuia €CKHE U
yriepoja [ToBepxHOCTHOE MIpe3eHTAIIHS, MPHUPOJIOTIONE | TUJAKTUY

HaTspKeHue. Borpochl JIEMOHCTPAIIMOH | 30BaHMS, €CKHe
3arpsi3HEHUS OKPYKaIOIIeH HBIE OIIBITHI YMETh MaTepuan
Cpelbl. MIPUMEHSTH B
Ornpenenenue NoJTydeHHbIe | Y4eOHo-
raJIOT€HOIPOU3BOIHBIX. 3HAaHUA Ha MIpaKTH4e
l'openue caxapa. MpaKTHUKE. CKoOe
[TpoayKThl TUTAHMUS. 00opyoB
aHue

32 14 | Moromue Bemectsa | Mbuia. CHHTETHYECKUE 1 KomOunupoBanHnoe [TpakTnueckas 3HaTh Metoanu

MOIOIIIME BEIIECTBA. pabota TEXHOJIOTHIO | €CKHE U

H3rorosienue Mblia WU3TOTOBJIEHH | JUJAKTHY

sl MbLJIA. €CKHe

MaTepuan
bl
VYuebOHO-
IPaKTHYe
CKOe
000py10B
aHue
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33 | 14 | Kpaxman u rmoko3a | CtpoeHue, cocTas, 1,5 KombunupoBantoe IIpakTnueckast | 3HaTh Metoauu
ucnosib3oBanue. [[BeTHbIe pabota CTpOEHHUE, €CKHe U
peakuu. OnpeneneHue COCTaB U JTUIaKTUY
rioko3bl. CepeOpenue. UCIIOJIb30BaH | €CKUE
KayecTBeHHbIE peakiuy Ha ue MarepHan
KpaxMaJl U IJII0KO3Y. yIeBOAOB. Y | Bl

METb VYuebHo-
IPOBOJUTH U | IIPAKTUYE
3alMChIBaTh | CKOE
Ka4eCTBEHHb! | 000py10B
€ peaKIy Ha | aHUe
KpaxMmai u
TIIIOKO3Y.
34 | 14 | Opranuueckue benkwu, )xupsbl, yriaeBomsl, 0,5 Kom6unupoBanHoe Teopernueckoe | YmeThb Metoanu
BEIIECTBA B MPUPOJIE | (DEPMEHTHI, TOPMOHBI, 3aHsTHE, HaOJII0/1aTh, | €CKHE U
BUTAMHMHBI W IPOAYKTHI Ipe3eHTalHs, aHaJIM3upoBa | AUJAKTUY
ux npespameHui. [Ipocteie JIEMOHCTPALIMOH | Th ecKue
OIIBITHI C OPraHUYECKUMHU HBIE OIBITHI XUMHUYECKHE | MaTepuall
BEIIECTBAMH. PEaKIHH. BI.
3HaTh VYyeOHo-
TIPOTYKTHI paKkTuye
NpPEBpaIlEHH | CKOE
i1 OEJIKOB, 000py10B
KHUPOB, aHue
yTJIEBOJIOB,
yMETh
3aIMCBIBATh
COOTBETCTBY
OIIHe
ypaBHEHHUS
pEaKIHii.
35 | 15 | HauKaTopsl. WNuaukaTopsl u3 1 N3y4yenne HOBOTO IIpakTnueckast | 3HaTh Metoauu
[Tony4yenne u MIPUPOTHBIX MAaTEPHAIIOB. MaTepuala u pabota OTIPENIEJICHUs] | €CKUE U
U3y4eHHEe CBOMCTB CriocoObl pa3nuyeHus MIEPBUYHOE HOHSTHS JIMJIaKTUY
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coneit. 3aKpeTICHNEe HOBBIX «UHIUKATOP» | €CKHE
[IpuroroBnenne 3HAHUM. , YMETh Marepua
WHUKATOPOB W3 MPUTOTOBUTH | BI.
MIPUPOJTHOTO CHIPHSI. UHIUKATOP Yy4eOHo-
u3 MpaKTHYe
IPUPOJIHOTO | CKOE
CBIPBSL. o00opyioB
aHue

36 15 | Cnoco6mr Xpomarorpadus u 1 KomOunupoBanHoe [TpakTrueckas 3HaTh Metoanu
oOHapyXeHHs AKCTpakKIus. AHaIU3 CMECU paboTta CYLIHOCTh eCKue u
KaTHOHOB U coneit. xpomotorpad | TUIaKTUT
AQHUOHOB. 171/ 87 ecKue
L[BeTHBIC peakIuy. IKCTPAKIUU. | MaTepual
AHanus cmecu YmMmeTh BI.
coyei aHanmu3upoBa | Y4eOHO-

Th CMECH paKTH4e
coJeH, CKoe
UCIIONB30BaT | 000PYIOB
b aHue
1abopaToOpHO

e

o0opynoBaHu

€ ¥ pEaKTUBBI

TUIS

IPOBEIICHUS

I[BETHBIX

pEeaKIHii.

37 16 | Beibop Tembl u O600611eHre TPOHAEHHOTO 0,5 Kom6unupoBanHoe becena, onpoc, 3HaTHL Metoanu
MOJITOTOBKA Matepuana. Beroop TeMsl. TIPEe3CHTAIIHS. CTPYKTYpY eCKue u
uccienoarensckoit | Llenu u 3amaun paboThl, UCCIIeIOBATe | IUJAKTUY
paboTsl STanbl padoTHl HAJ HEM. JBCKOMN €CKue

Ocobennoctu paboThI. MaTepuan
KCMOJIb30BaHusl UHTEpHET. Ymets BL

. Ilouck u pabota ¢

CTaBHUTDH LICJIb
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JIUTEPaATypOM 110 TEME.

U OIPEIEIATh
3aJa4n

paboTHL.
Ymern
OCYIIECTBIIAT
b TTIOHUCK
HEO0OX0aUMO
i
uHpOpMaLUU
38 | 16 | ITocranoBka Mecro u poiib KombOunupoBanuoe [Tpaktuyeckas | YMeThb Metoanu
9KCIEPHMEHTA IKCIIEPUMEHTA B pabora HPOBOJNTH €CKHe U
HCCIIeI0BaTEIbCKOI padoTe. SKCHEPUMEHT | TUAAKTUY
BeiBozier o pabore. , ecKHe
[IpoBenenue sxkcriepuMeHTa aHaM3UpOBa | MaTepHall
Y aHAJIU3 €T0 Pe3yJIbTaTOB. Th €r0 BI.
pe3yNbTaThl U | Y4eOHO-
JenaTh HpaKTH4e
BBIBOJIBI. CKOE
00opynoB
aHue
39 | 16 | Yuactue B VYdacTre B KOHpepeHIIHN KomnextusHo- Kondepenmms Cosepmienct | Metoanu
KOH(pepeHIINH «ITOUCK», obcyxnenue IpYIIIOBOE 3aHATHE BOBATh €cKHe U
pe3yIbTaTOB KOH(MEPEHITHH HaBBIKH JIMAKTAY
Y BBICTYIUJICHUH nyOJIMYHOTO | €CKue
o0yyaromxcs. BBICTYIUIEHUS | MaTepHal
BI.
VuebHo-
paKkTuye
CKOe
000py10B
aHue
40 | 17 | UroroBoe 3aHsTHE Hrorosas nuarHoctuka. KonTtponsnas padora | Onpoc, Ognazienne Koncnekr
IlogBenenne nToros TECTHPOBAHUE. HaBbIKAMU YpoKa
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paboThI 32 y4eOHBIH roI.
Br160p nHANBUAYATBHBIX
TEM JUI U3YYEHHS JIETOM.

KOHTPOJIS U
OIICHKU CBOEH
NEATENLHOCTH.
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JIuer koppeKTHpPOBKH padoueil mporpaMMsl

Jara [Iprunna JlaTa, Ha KOTOpYIO dopma
nepeHoca nepeHoca OCYILIECTBIICH peann3anuu
3AHATHUS NEPEHOC 3aAHATHS IPOrPaMMHOT0
MaTepuasna
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