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IosicHUTENLHAA 3ANNCKA

HpoepaMJua umeem eCmeCmeeHHoO — Hay4Hyi HanpaeleHHoCHlb.

Peaﬂuzauu;l npozpammesl ocyuiecmeniemcsa ¢ UCnojlb3oeanuem cpe()cme oﬁyqemm u
eocnumaHnun lIeHmpa «Touka pocma).

AKTYaJIbHOCTD NIPOIPAMMBI.

XuMus — HayyHas JUCLUIUIMHA, PAa3BUBAIOIAs YMEHHE JIOTMYECKH MBICIUTh, BUIETh
KOJIMYECTBEHHYIO CTOPOHY Ipeamera (BEIIECTBA) U SIBJICHMUU, JeNaTh BBIBOABI U 000OILICHHUS.
OCOOEHHOCTBIO JaHHOH MPOrpaMMBbl SIBISETCA TO, YTO B HEHM OCYHIECTBISETCSA MPOINEIEeBTUYECKas
MOJrOTOBKA JJISi U3YYEHUS XUMHM B MEPCIEKTUBE HA MOBBIIICHHOM WIH YIIyOJEHHOM YPOBHSX,
BO3MOYKHOCTh ITI03HAaKOMMTbCS C BBOJHBIMU pa3zienaMu; oOy4aroliuecsi, KOTOpble IpPOSBUIN
MOBBIIIEHHBI MHTEPEC K TEM MM WHBIM T€MaM, MOTYT IpH MOMOIIY MHAMBHUIYyalbHOH yueOHO-
HCCIIEIOBATENILCKOW pabOThl O3HAKOMHUTBCS C MaTepUalioM, KOTOPBIH BOOOIE HE H3y4yaeTcs B
IIKOJIBHOW MporpaMMe.

[Iporpammy OT/IIMYAET M SCTETUYECKHUM aCMEKT, YPE3BbIUANHO BasKHBIA A1 (POPMHUPOBAHUS
MHTEJUIEKTYaJIbHOTO TOTEHIMAjda OOYYaIOIIMXCs, Pa3BUTHS MX IO3HABATEIbHBIX WHTEPECOB U
TBOPYECKON AKTUBHOCTH, MOCKOJIBKY I'PAMOTHO IIOCTABICHHBIE XUMHYECKUE DKCIIEPUMEHTBHI MOTYT
OBITh OLIEHEHBI M C ACTETUYECKOH TOYKH 3peHHs. OO0 3TOM TOBOpSAT, HANpPUMEp, UCTOPUUYECKHE
Ha3BaHUs HKCIEPUMEHTOB: «epeBo HOnmuTepay, «3010TOH H0XKIbY, «I'po3a B IPOOUPKE», «3UMHUN
can», «BYJIKaH Ha CTOJIe» M T. JA. DBcoaepxkanum mporpaMMel OTpakeHa HCTOPHSA
XUMHHU 1 Ororpaduul BEMUKHX YYEHBIX, C ACSITEIBHOCTBIO KOTOPBIX CBSI3aHbI T€ WIN
UHbIE OTKpBITHs. Ha 3aHATHX m1poko UCIIOJIb3YETCsl HaIJIAHbIN Mmarepuall,
BO3MOYXHOCTH HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHHA U TEXHUUYECKUX CPEACTB 00YUEHHMs B ITOKA3e
(parMeHTOB ~ MCTOPHM CTAHOBJICHUS M Pa3BUTHA  XUMUM  Kak  Hayku. CozjepaHue  3aHATHA
HalpaBJICHO HA OCBOCHUE XHMHYECKOM TEPMHMHOJIOTMH, KOTOpas HCIIONIB3YeTCsl Il  PEIICHUs
3aHMMAaTeNIbHBIX 33/1a4, KOTOpbIE BIOCIEICTBUU TOMOTYT peOsTaM NPHUHMMATh y4acTUE B HIpax,
KOHKypcax, OJMMIMazaax. JlaHHBII Kypc OCYLIECTBISET Yy4eOHO-IPAKTHUYECKOE 3HAKOMCTBO CO
MHOTMMH Pa3JeJIaMi XUMHH, YIOBJIETBOPSET MO3HABATENbHBII HHTEpEC K Mpo0ieMaM JaHHOM TOUHOU
HaYKH, pa3BUBACT KPYro3op, Yri1yOiseT 3HaHus B TaHHOW HAayYHOU TUCLUILIMHE.

HoBu3Ha 3aKitoyaeTcss B TOM, YTO MHOTME BOIPOCHl XMMHHM HEPA3phIBHO CBA3aHBI C
¢u3uKoil, OnoMorueil M SKOJIOTUEH, U 00pa30BaHHOMY YEJIOBEKY, 4eM Obl OH HE 3aHHMAJCS B
Oyaymem, T1oyie3HO WX 3HaTth. lloaTomMy B jgaHHOW  0Opa3oBaTeNbHOW  IpoTrpamMme
peanu3yercsi CHHTeTHUECKUH MOJXO01 K €CTECTBEHHOHay4YHOMY 00pa30BaHUI0, KOTOPBIM O3BOJISET,
C OAHOI CTOpPOHBI, CHOPMHUPOBATH LEIOCTHOE IMPEACTABICHHE O MHUpPE, a, C APYrod CTOPOHHI,
00JIErYuTh MOHUMAHUE CIOKHBIX XMMUYECKUX MPOOIIEM.

IMegarornyeckas nejecoodpasHocTb. Kak M3BECTHO, XMMUS CYUTAETCA B ILKOJIE OJHUM U3
CaMbIX CJIOKHBIX IIPEIMETOB U BBI3BIBAET Y MHOTMX IIKOJbHUKOB HEJONOHUMAHUE U HENPUITHE C
MEPBOTO TOJ1a OOYICHHUS.

Cpenu mpUYMH TAaKOTO BOCIPHSATHS IMPEIMETa MOXKHO Ha3BaTh HEONPABIAHHO OOJBLION
00BEM U IKIIEKTHYHOCTh y4eOHOT0 MaTepraa B IIKOJbHBIX IPOrpaMMax, a TaKKe HeJJOCTAaTOUHYIO
MOTHBHUPOBAaHHOCTb JETEH K U3yYCHUIO XUMHH.

Kpowme Toro, B nmocieanue ropl HabIIOAAETCS COKPALICHUE YaCOB, OTBOJUMBIX HA XUMHIO.
Jlaneko He I BCeX ACTeH XUMUS CTaHeT Oyaymier mpodeccueil, mo3ToOMy MHTEpeC K MpeaMeTy



MaJaeT, KaK TOJIBKO BO3HHMKAIOT CIIOXKHOCTH B IOHMMAaHHMHM TE€X WJIA HHBIX TE€M, TPYIHOCTH B
pelIeHny 3a/1a4, MpoOIeMbl MpU MPOBEAECHUH J1abopaTOpHbIX padoT. IIIKONBHUKY YacTO CUUTAIOT,
4YTO XMMHUUYECKasl TEOPUS CyXa U 3aIllyTaHa.

CoBepiieHHO WHasi To3ulus popMuUpyeTcsl y peOEHKa MpU BOSHUKHOBEHHH COOCTBEHHOM
3aMHTEPECOBAHHOCTH B U3YYEHHUH IIPEIMETA.

Jannas oOpaszoBaTenbHasl MporpaMma OpUMEHTHpPOBaHA HA TO, YTOOBI MHTEpPEC K XUMHHU
BO3HUK U 3aKpenuiicsi 0jaroaapsi UCMOJIb30BAaHUIO B O0YUYEHUU HCCIIEI0BATENIbCKOTO OIX0aa, TPH
KOTOPOM JIeTH TOCTUTAIOT MpEeAMET XMMHUU 4epe3 coOCTBEHHOE yueOHoe HccienoBaHue. Takoi
MOJAXOJl TO3BOJSET OOYyYalOIMMCS HE TOJBKO OCBOWTH MOHSTUHHBIN ammapar U 3alloOMHHUTH
HEKOTOpbhle BaXHbIE (AKThl, HO W TOJXYYUTh HABBIKM IPOBEIEHUS CAMOCTOSATEIHHOIO
MCCIICIOBAHMsI, KOTOPBIE MOTYT OBITh MOJIE3HBI Ui MOCIEIYIOUIEH caMopealn3aluu B JII00OH
Ipyroi obactu yueOHOW 1 B OymymieM npodecCHOHaTbHOM IS TEIIBHOCTH.

Hcxons u3 Takoro moaxoja, B IeHTp 0OyueHHs 10 JaHHOH MporpamMMme CTaBsITCS pa3BUTHE
€CTECTBEHHOHAyYHOTO MHPOBO33PDEHMSI M OBJAJECHUE HCCIEIOBAHUEM KAaK METOJOM Hay4dyHOIo
no3HaHus. [loaToMy Ha 3aHATUSAX OOJBIIOE BHUMAHHE OTBOJUTCS MPAKTUYECKUM paboTaM pazHbIX
BUJIOB, IPUYEM 3HAYUTEILHOE BPEMsI YIENSIETCS MPOBEACHUIO CaMOCTOSITENIbHBIX UCCIIEN0BAaHUM 110
BbIOpaHHBIM TeMaM. HachIleHHOCTh HaYallbHOTO NEPUOAa U3YUYEHUS XUMUU IEMOHCTPAIIMOHHBIMU
ONBITAMH CTUMYJIMPYET UHTEPEC K XUMUU U JKEJIAHUE U3y4daTh Ty HAYKY.

IIporpamMa BBICTpOE€HA TaK, YTO B JAJBHEWIIEM BHUMAHUE JETEH HA 3aHATHUAX HAIIPABJICHO
Ha BBIMIOJIHEHUE ONBITAa, M3y4YeHHE, HaOMoJIeHue U (UKCALUI0 €ro pe3ylbTaToB BO BCEX
noJpoOHOCTAX. B 3TOM ciydyae mpuéMbl M ACHCTBUS BOCIPUHUMAIOTCS OOYUYAIONIMMUCS HE Kak
BOJIIIICOHBIE MAHUMYJSIUU, a KaK 3aHUMaTelbHAas HEOOXOAMMOCTh, 0€3 KOTOpPOW HEBO3MOIKHO
OCYUIIECTBUTH CTOJIb IPUBJIEKATEIbHBIC JUIsI HUIX XUMUYECKHE ITPEBPALICHUSI.

OTan4uTeIbHON 0CO0CHHOCTHIO MPOrPaMMBbI «XUMHUUYECKUE NTPEBPALLEHUSN» ABIISETCS TO,
YTO JIaHHAas IporpaMma HMEET €CTECTBEHHOHAyYHYI0 HAMNpaBJICHHOCTb C  3JIEMEHTaMHU
XyJI0’)KECTBEHHO-3CTETUYECKON HANPABICHHOCTEN, TAK KaK 3HAKOMUT C UCTOPUYECKUMH aCIIEKTaMHU
CTAHOBJICHUS U Pa3BUTHUS XMMHHU, a TAK)KE pa3BUBAET IIOCPEICTBOM IIPEIMETAa XUMHUH 3CTETUUYECKOE
BOCIIPUATHE OKPYKAIOIIEr0 MHUpPA, YTO HWIPaeT BaXXHYIO pOJIb B IOBBILIEHUNM BHYTPEHHEHN
MOTHBAIIUH K OCBOGHUIO 3TOT0 MpeaMeTa U (OpMUPOBAHUH OOIIECH KyIbTyphl 00yUYarOIIUXCsl.

Anpecat nporpammbl. [Iporpamma opueHTHpOBaHa Ha Bo3pacT oOyudarouuxcs 11-15 nert.
Jnsg oOyuyeHuss TNPUHUMAIOTCS BCE JKENalolue, YTO JIaéT BO3MOXHOCTh 3aHUMAaThCs C
pa3sHOOOpa3HBIMU KATETOPHSIMHU JETEeH: OJApEeHHBIMH, NE€TbMH W3 TPYII COLMAIBHOTO pHCKa,
J€TbMHU W3 CEMEW C HU3KHUM COIMaIbHO-DKOHOMHYECKHUM CTaTycoM, a Takxke naetu ¢ OB3. Ilpu
pa3paboTKe TaHHOM MPOrpaMMBbl YUUTHIBAIMCH BO3PACTHBIE MCUXOJIOTHYECKHE OCOOCHHOCTH JeTei
JaHHOTO BO3pacTa, NMCUXO(pU3NUYECKUe OCOOCHHOCTH Pa3BUTH U 0OpazoBaTelbHBIC MOTPEOHOCTH
netreri ¢ OB3.

®opma o0y4eHHsi — OuHas, ayJUTOpPHBbIE, BHEAYAUTOPHBIE (IKCKYpCHUH, MPAKTHUYECKHE
paboThI), TEOPETUUECKUE U TPAKTUYECKHIE 3aHSATHSL.

dopma OpraHu3anuu 3aHsATHi. B nporpamme 3 pexTuBHO COYETAIOTCS
WH/IMBUyalIbHbIE, TPYIIIIOBHIE U KOJIJICKTHBHBIE (POPMBI pabOTHI.

O0beM M CPOK OCBOEHHSI POTrPaMMBbl, PesKUM 3aHATHI. [IpogomKUTETPHOCTh YI€OHOTO
rona — 34 yueOHBIX HeJleNb, Harpy3ka 1 yac B Henento B 5-6 kiaccax, 1 gac B Henenmo B 7 kiacce, 1
yac B Hezaeno B 8-9 kinaccax (Bcero 102 gaca B ron). I'pynnst 1o 10 yenoBek. 3aHATHS IPOBOASTCA
C IIOCTOSSHHOW CMEHOU JIEATEIILHOCTH.

[Tpoucxonut yrinyOneHue TOJIYYEHHBIX 3HAHUM MO XMMHUHU C aKIEHTOM Ha MOJy4YeHHE
HABBIKOB CaMOCTOSITEILHON HCCIIeN0OBaTeNbCKO paboTel. DopMa 3aHATHIA MpeaycMaTpHUBACT



COYETaHUE TEOPETUYECKOM YacTHU C MOCIEIYIOUIEH MPAaKTUYECKOM MPOBEPKOM U 3aKpeIiCHUEM
MOJIYYEHHBIX 3HaHUN MyTEM IIPOBEJCHUS Pa3IMYHBIX ONBITOB Ha 0a3e XMMHUECKOH J1abopaTOpHUH.
Cpok peanu3zanuu nporpammsl-3 roja.

enu u 3a7a44 NPpOrpaMmabl

Leas mporpamMmmbl — sBisieTcs (POPMUPOBAHME Yy ydalllUXcsl INTyOOKOro M YCTOHYMBOIrO
MHTEpeca K MHUpPY BEIIECTB M XHUMHUYECKHX NPEBpalCHUN, NpUOOpeTeHHEe HEOoOXOAUMBIX
MPAKTUYECKUX YMEHHH M HaBBIKOB IO J1A0OPaTOPHOM TEXHUKE; CO3/1aHUE YCIOBHUH Ui PACKPBITUS
pOJIM XMMHHU KaK MHTEIPUPYIOLIEH HAyKH €CTECTBEHHOI'O IIUKJIA, HMEIOLEH OrpOMHOE IPUKIATHOE
U BaJIEOJIOTMYECKOE 3HAUCHHUE.

3agaun:

Ooyuarowue:

] AaTh IMPEACTABJICHUC 06 OCHOBHBbIX ITOHATHUAX HGOpFaHquCKOﬁ XUMHUHU — aToMax,
HOHaX W MOJICKYJax; O KHaCCI/Iq)I/IKaI_II/II/I HCOPTaHNYCCKUX COC,Z[I/IHGHI/Iﬁ Ha KHCIIOTHI,
OCHOBAHUS U COJIH;
00y4YUTh OCHOBAM MPAKTHYECKOW XMMUU: aHAIHU3Y U CHHTE3Y;
HAYYUTh MPUHIIUTIAM H METOIUKE MPOBEACHUS UCCIIEIOBATEILCKON paOOTHI;
0 00yunTh paboTe ¢ XUMHYECKUMU pEaKTHBaMU | TpHOOpamMu, MPOBEACHHUIO
npocTedmmx — 7a0OpaTOpPHBIX  OMNEpaluii:  HarpeB, IEPEroOHKa,  AKCTPAKIUS,
¢mIbTpOBaHKE, B3BEUIMBAHNE U T.1.;

O O

O O03HAaKOMHTh C TPOHUCXOXKJICHHEM M Pa3BUTHEM XUMHUM, UCTOPUEH MPOUCXOKICHUS
XUMUYECKUX CUMBOJIOB, TEPMUHOB, MTOHSATHUH;

O MO3HAKOMHTH CO CTAPUHHBIMH SKCIIEPUMEHTAMU;

O HAyYUTh CAMOCTOSATEIHHO HaMeuaTh 3a7ady, CTaBUTh SKCIIEPUMEHT U OOBSICHITH €ro
pe3yJibTar.

O MOJATOTOBUTH K M3YUEHUIO XMMHH Ha TTOBBIIIICHHOM WJIH YTI1yOJIEHHOM YpOBHE.

Pazeuearwuue:

O pa3BUTH HaOJII0AaTCIbHOCTD u HCCICA0BATCILCKUM UHTEpEC K
MIPUPOAHBIM SIBJICHUSM;

O pa3BUTh y 00YyYalOMIMXCS WHTEPEC K MO3HAHHIO, K MPOBEACHUIO CaMOCTOSITEIBHBIX
HCCIICIOBAHUIA;

O pPa3BUTh aKKypaTHOCTh, BHHUMATEIbHOCTh, CTPOTOCTh B COOJIIOJCHHH TPEOOBaHUI

TEXHHMKH 0€30MacHOCTH,

0 BbIpa0O0TaTh NEpBOHAYAIbHBIE HABBIKU PAaOOTHI CO CIIELUAIBHOM JIUTEPaTypOH;

O chopMHpOBATh U PA3BUThH MOJOKHUTEIbHYI0 MOTHBAIMIO K JalbHEHIIEMY U3Yy4EeHUIO
€CTECTBEHHBIX HAYK;

O Pa3BUTh IIO3HABATEIIBHYIO U TBOPYECKYIO AKTUBHOCTb;

O pa3BUTh 3CTETUYECKOE BOCIPHUSATHE CTPYKTYPbI, (HOPMYT XUMHUECKHX HJIEMEHTOB,
pe3yabTaTta COOCTBEHHOM IEATEIIEHOCTH.

Bocnumamenvsnuvie:

O BOCIIUTATh KOJUICKTUBU3M;

O BOCITUTATh ITPABUJILHBIN MIOJXO0 K OPraHU3alUU CBOETrO JOCYra;



O BOCIHTATh YO€XKIEHHOCTh B TIO3HABAEMOCTH OKPY’KAIOILIEro MUpa U HEOOXOUMOCTH

OKOJIOTHYCCKH I'PaMOTHOI'0O OTHOLICHUSA K CPEIC oOuTaHus.

Conep:xxanue nporpamMMbl
VYuebOnsrii man (102 gaca)

Hazsanune pa3genos U TeM

KoaunuecTBo yacon

|'~I)0pM]>I

o/n Teopus IMpakTuka Bceero prrecTanuu
5-6 kaacchbl 1 1 2 Y cTHBII ompoc
Brenenne B nporpaMmmy
CobecenoBanue ¢ JAeTbMH. BBogHoe 1 1 2 Y cTHBII ompoc

1.1 3aHSATHE.

Ipeamer xumun 4 9
TlonsTus: atom, MoJieKyJa, 3JIEMEHT 1 XuMudyeckui

2.1 JIUKTaHT
duznyecKkue U XUMUIECKHUE SIBJICHUS 1 1 2 Perenue

2.2 TPECHUPOBOYHBIX

TpaKHEHU I
Uucteie BEILIECTBA u CMecCH. 1 1 2 Perenue
2.3 | Paznenenue cmeceit TPEHUPOBOYHBIX
TpaXKHEHU I
3aKOH COXpaHEHUsS MACCHI 1 1 2 Y cTHBII onpoc

2.4
XuMnyeckne peakuun 2 1
ITonsitue 0 XUMHUYECKOM 1 BrinonHenue

3.1 | B3aumopeicTBUH [IPaKTUYECKUX
BELLECTB BanaHui
TTpuHIITIB rpaduueckoro 1 - 1 Pemenmne

3.2 | oroOpakeHus TPEHUPOBOYHBIX
peakiuit TIpaXHEHU U
CoBpeMeHHO€ JadopaTopHoe 1 1 2 [TecTupoBanue
00opynoBaHue
Padora c razamu 2 2 4
PasButne  xumuu.  Ombitel  JIxk. 1 - 1 Y cTHBII ompoc

5.1 | [Ipuctnn,

K.-B. lleene
Bomopona, kucinopon u aMMHaK 1 2 3 Pemenne
5.2 [TPAKTUIECKIX
BanaHui
Hcropusa xumun. 1 3 4 [TectupoBaHue
Oranbl B H3YYEHHMH Ta30B W
pacTBopoB
Pabora c pactBopamu. Boaa 4 5 9
TToHsATHS: pacTBOpP U PACTBOPECHUE 1 1 2 Y cTHBII ompoc

7.1
Kpucranmsr 1 2 3 Y cTHBII ompoc

7.2
[IEmo4yn ¥ KUCIOTHI 1 1 2 Perrenre

7.3 TPEHUPOBOYHBIX

TpaKHEHU I
Comm 1 1 2 Permenne




7.4 TPEHUPOBOYHBIX
yIIpaskHEHU I
Xumus Bokpyr Hac. IlpazgHuuHas - 1 Y cTHBII ompoc
XUMHS
7 kJj1acc 4 7
MeTaJuIbl M UX COEAMHEHUS
MeTaimiel M1 UX COeAUHEHUS — CTOMKHE - 1 Y cTHBII ompoc
9.1 |u
aKTUBHBIC, TBEpPHBIE U  MSTKHE,
JIparoreHHbIe
MeTtanibl OCHOBHBIX TPYII 4 5 Penienne
9.2 [IPaKTUYECKUX
ananuii
MeTamiel TOOOYHBIX TPYIIIT - 1 Perenue
93 [IPaKTUYECKUX
ananuii
DJIEKTPOXUMHUSA 3 6
10
lanpBaHUYeCKUE DIEMEHTBI - 1 Y cTHBII ompoc
10.1
YcrpoiicTBo Oarapeiiku - 1 Y cTHBII onpoc
10.2
Koppo3ust MeTaios. 3 4 BrimosHeHne
10.3 Pammra OT KOPPO3UHU [MPaKTUYECKUX
BanaHui
Kenezo. CpoiicTBa :KeJie3a 6 7
11
OCOOEHHOCTH JKejle3a W COEOMHEHUH 2 3 BeimosiHeHNE
11.1 xKeesa. TPCHUPOBOYHBIX
MarseTtusm TpaKHEHU I
Peakuun COEeIMHEHHI )KeJiesa. 4 4 [BeImoiHeHHe
11.2 | Xumnueckas [IPaKTUYECKUX
panyra BaaHmni
Hemetanabl 12 14
12
Cepa wu dochop —  TUNHYHBIC 4 5 BrinonHenue
12.1 MIPEICTaBUTEITH [TPAKTUIECKIX
HEMETAJIJIOB Bamannit
T"asorensr. CXOACTBO M pa3IudHst 3 TecTupoBan
12.2 e
OKHCIUTENTFHO-BOCCTAHOBUTEIIEHBIE 5 BrImoHeHA
12.3 | peakuuu B c
ObITY U B TabopaTopuun [IPaKTHUUYECK
11X 3aJaHUH
8-9 kuaccwpl 3
13 T'enernyeckas CBSI3b
HeOpraHu4ecKHuX
coeNHeHMit
Mmuoroo0pasue HEOpraHUYECKUX - Perenue
13.1 XUMHUYECKHUX TPEHUPOBOY
BEILIECTB U peaKIuit HBIX
yIIPAXKHCHU
i
OKcHIbI METAJUIOB U HEMETAJUIOB 3 BrinoaHenu
13.2 c

[IPAKTUYCCK




X 3a7aHUN
MHoroo6pa3zue OpPraHM4YecKuX 7 6 13
14 coeIMHEeHM I
MHoroo0pasue COeJMHECHUI yriepoaa 2 - 2 Y cTHBII
14.1 OIIpOC
Motomiue BelecTBa 2 3 5 BrinoaHeHu
14.2 g
MPaKTHIECK
11X 3aJaHAN
Kpaxmair u rmoko3a 1 3 4 BrImonHeHn
14.3 c
MPaKTHYECK
11X 3aJaHAN
OpraHudecKue BelecTBa B MPUPOJIe 2 - 2 Permenne
14.4 TPEHUPOBOY
HBIX
yIIPAXKHCHU
s
AHAJIN3 M 0YMCTKA BellleCcTB 2 6 8
15
WNupukaropel. [lomyuenue u usyueHue 1 3 4 BrirmonHeH!
15.1 CBOWCTB e
PAKTHYCCK
11X 3aJaHUH
CriocoObl  OOHapyXeHMsI KaTHOHOB | 1 3 4 BrImonHeHH
15.2 | aHWOHOB. c
IIBeTHbIc peakiuu. AHAIU3 CMECU PAKTHYCCK
coJei X 3a0aHUN
MoaroroBka HCCJIeI0BATENbCKOI 2 4 6
16 padoThl U
y4yacTHe B KOH(epeHIIun
Bri6op TEMBI 71 MHOArOTOBKA 1 - 1 Y cTHBIN
16.1 HCCIIeI0BATENIbCKON 0IIPOC
paboTsl
[TocTaHoBKa SKCTIEPUMEHTA - 4 4 BrImonHeHH
16.2 c
MPaKTHIECK
11X 3aJaHAN
VYyactre B KOHpEpPEHIIHH 1 - 1 CobOecenoBa
16.3 HIC
Hrorosoe 3ansitue 1 - 1 TecTupoBan
17 Ve
Htoro 40 62 102

Coaepixanue xkypca (1024.)

Pa3nen 1. Beenenue.

Tema 1.1. CodecenoBanue ¢ 1eTbMi. BBogHOe 3aHsiTHE.

BrlisicHeHUE HCXOIHBIX MIPEICTABICHUI O MPEAMETe XUMHUH U 001acTH €€ TPUMEHEHUS.

Texnuka 0e30mMacHOCTH. 3HAKOMCTBO ¢ Tpymmoi. Pacckaz o coaepkaHWM MpPOrpaMMBbl
nepBoro roja ooyuenus. [Ipasuna noseneHus B 1ab0paTopuH.

Ilpakmuueckasa yacmsp. TexHuka 0e30IaCHOCTH B paboOTe ¢ XUMHUYECKUMH DPEaKTHBaMH,
AIIEKTPONPUOOPAMH U HarpeBaTEIbHBIMH MPUOOPAMH.

Pasznen 2. [Ipenmer xumuu.

Tema 2.1. [lonusiTUsA: aTOM, MOJIEKYJIA, DJIEMEHT.



[ITapocTepkHEeBas MozENIb MOJIEKYIIbI. BemecTBa BOKpyr Hac. BO3SHUKHOBEHHUE M Pa3BUTHE
TEOPETUYECKUX MpeacTaBieHuid o BemecTBe. CTUXUM ApHUCTOTENS M aroMHCTUKa JleMokpura.
Pa3Butne atoMucTMueckux npeAacTaBieHuid B Tpyaax P. boinia m k. [lanproHa. 3akoH
ITOCTOSIHCTBA COCTAaBa BEILECTB.

Ilpakmuueckan uyacmp. 3HAKOMCTBO C KOJIJIEKIMEH XMMMUecKux BemecTB. IloctpoeHue
MOJIENIEN MOJIEKYJI pa3HBIX BEILECTB.

Tema 2.2. @uznueckue 1 XMMHYECKUE SIBJICHHS.

SABnenus pusndeckue u xumudeckue. ['openne ceeun. 3ydeHne peakiiuu TOpeHus.

Ilpakmuueckan uacms. I1naBnenve mapaduna. M3rotosneHue cBeun u3 mapaduHa Wiu
MbUIa. ATXUMUS («30JI0TOM 10K Ab» U TUPUTHI).

Tema 2.3. Uncrhble BenecTBa U CMECH.

[Ipupoausie cMecH — BO31yX, He(hTh, MUHEpaJbl. M3yueHne KoUIeKInH.

Ilpakmuueckas uacmo. [1paBuna paboTsl ¢ Becamu. B3BemmBanue, puroToBieHUE cMecei
MeTaJula U HeMeTaJlja.

Pa3znenenue cMecei.

OuncTKa BELECTB, IEPEKPUCTAIIIN3ALHUS.

Ilpakmuueckan yacmp. ONBITHI 110 PA3/ICIICHUIO CMECEH.

Tema 2.4. 3aK0H cOXpaHEeHHUsI MACCHI.

XUMHUECKask peaklys Kak OTPaKEHHUE 3aKOHA COXPAHEHUS MACCHI.

Ilpakmuueckan yacme. [IpuroroBnenue cmecu Jlemepu.

Pa3znen 3. XumMuueckue peakium.

Tema 3.1. IlonsiTHEe 0 XMMHYECKOM B3aMMOJAECTBMHN BemecTB. [Ipu3Haku XUMUYECKUX
peaknuii. Habmonenne npu3HaKoB XMMUYECKON peaKIuu.

Tema 3.2. [IppHIunBI rpaduyeckoro 0TodopakeHus peakumii. XMMUUECKUE YPaBHEHUS.

Ilpakmuueckaa uacmsp. IlpoBeneHre MNPOCTEHIINX OIBITOB, BBISIBICHUE W ONUCAHUE
0COOEHHOCTEH MPOTEKAHUS PA3TUIHBIX PEaKITHH.

Pa3nen 4. CoBpemenHoe 1abopaTopHoe 000py10BaHKe.

[Tpunuumns! paboThl 060PYAOBAHUS XUMUUYECKOH 1a00paTOpUU: MarHUTHBIE MEIIAIKH; BECHI
MeXaHU4eCcKue JIabopaTopHbIe, TOPCUOHHBIC, AHATUTUYECKHE; BBITSHKHOH 1IKad; MydenbHas 1eys.

Ilpakmuueckasa uacme. Vicions3oBaHue 00OpYJOBaHUS UIsL MPOBEACHUS J1aOOPAaTOPHBIX
pabot. PaboTta ¢ neHTpudyroit, MUKpOCKOTIOM, MarHUTHON MEIIAIKOM.

Pa3pen 5. Padora c razamu.

Tema 5.1. Pazutue xumuu. Onbithl k. [Ipuctiau, K.-B. HleeJe.

«JlecHoil ra3» u CrOCOOBI «yTy4IIEHUs» BO3AYXA.

Ilpakmuueckasa uacmp. OnbiTel ¢ CO2 1 Os. TexHuka 6€30macHOCTH MpU padboTe ¢ Ta3aMu.

Tema 5.2. Bonopoa, kucjioposa, aMMHaK.

ITonarue ynucrorsl rasa. I'pemyunii ras. IlnoTHocTs rasa.

Ilpakmuueckasa uacme. [lonydenue BOJOpOJa, KUCIOpoJa W aMMmuaka. HM3mepenue
IJIOTHOCTH rasa.

Pasznea 6. Uctopusi xumuu. ITanbl B M3y4YeHUH ra30B U PACTBOPOB.

Hctopus tpanchopmanuu npeactaBieHUil YI4EHBIX O CTPYKType ra3000pa3HbIX BEIIECTB U
TeopuH pacTBopoB. M3ydenue cocraBa Bo3ayxa. Otkpwitus Jl. Pesepdopna, A. JlaByasee u I.
Kasenguma. Pazputue Teopuu ropenus. OnpoBepkeHue Teopuu (iiorucrona. Teopun pacTBOPOB
C. Appennyca u /1. I. Menneneesa.

Pasznen 7. Pabora ¢ pactBopamu. Boaa.



Tema 7.1. IlonsiTHsI pacCTBOP M pacTBOpPEHHE.

Teépable, xuukue, razoodpazHble pacTBOphl. HachimeHHblit pacTBop. HeHachlimeHHbIH
pactBop. [lepechilienHbIi pacTBOp. PacTBOPpUMOCTS.

Ilpakmuueckasn yacmyp. lIpurorosieHue pacTBOPOB U3  KUJKOIO CTEKJIA

«Heopranmyeckuii jec — 3araJouHblid U IPEKPACHBIN.

Tema 7.2. Kpucrasibl.

Kpucrannuzanus u3 nepechleHHbIX pacTBOPOB.

Ilpakmuueckaa uacmp. BolpanyBaHue MOHOKPUCTAJUIOB U3 HACBIIIIEHHOTO pacTBOpA.

[Tomyyaem u pucyeM KpHCTaIIbl pa3HOil (POPMBI.

Tema 7.3. I1l€109U M KUCJIOTHI.

PactBoper mienoveit u kucinor. Boma B dusuke, xumum u Owmonoruu. Ilpupomnsbie
OCMOTHUYECKHE SIBJICHUSI.

Ilpakmuueckan yacmep. Y CTpaHEeHUE KECTKOCTU BOJBI. DIEKTPOIUTHI. Jlucconuanmsi.

Tema 7.4. Coun.

Mmuoroo6pasue comneii. Conu BOKpYT Hac, ux peakuun. Kpacota XMMHUYECKUX peaKITuii.

Ilpakmuueckaa uacmp. Kpucranimnzauus coiaeil U3 xKeIaTUHOBBIX TIEHOK.

Pasznen 8. Xumus Bokpyr Hac. [Ipasauuynasi Xummusi.

[TpuHIUTIBEI EHCTBUS (eliepBEPKOB, XUMUUYECKHUX 3MEH, TPAKOHOB, XJIOMYIIEK.

Ilpakmuueckaa uacmp. XUMHYECKHE 3MeM U JApakoHbl. DOKyChl, OCHOBaHHbBIC Ha
W3MEHEHUU IIBETa pacTBOpa MpU XUMHUUYECKOH peakuunu. DeiiepBepkr. MbUIbHBIE MY3bIPH, O YEM
OHM MOTYT paccKa3arb?

Pa3nen 9. Mera/uibl 1 X cOeIMHEHMUS.

Tema 9.1. Meta/uibl U MX COeMHEHHMS]I — CTOMKHE M AKTHUBHbIE, TBEPIAbIE U MSATKHUE,
AparoueHHbIe.

Mertamibl B Tabnuiie MenneneeBa. CTpoeHue aToMa Ha MpUMeEpe aToMa MeTallja.

Ilpakmuueckan yacmp. PU3nyuecKrue U XUMHUYECKHUE CBOMCTBA METAJIOB.

Tema 9.2. MeTa/lsIbl OCHOBHBIX IPYyIII.

CBolicTBa, CTPOCHHUE aTOMA.

Ilpakmuueckasa uacmsp. OnbiTel ¢ Sn u Al.

Tema 9.3. MeTa/uiIbl NOOOYHBIX TPYIIL.

Mens, cepedpo, 3071010, ITMHK. CBOMCTBA, CTPOCHHE aToMa.

Ilpakmuueckaa uacms. Kakue wmetamwisl ecth B jamne HakanuBanus (W, Mo, N).
Hparoniennbie Mertamuibl. Beimenenne Au u  Ag.  «KaccueB nypnyp». BeipamuBanue
MoHokpuctamuioB Cu. «/lepeBrsa» [Tapanensca u FOnurepa.

Paznea 10. Duekrpoxumusi.

Tema 10.1. N'asibBaHU4YECKHE 3JIEMEHTHI.

Uctopus otkpsiTus. [lonstue o ranpBanuke. CoctaB M MPUHLUIIBI PA0OTHI TaJIbBAHUYECKUX
3JIEMEHTOB.

Ilpakmuueckaa uacmes. VI3yuenue cocrtaBa U NpPUHLUINA PabOTHl Pa3IMYHBIX 3IEMEHTOB
MUTAHUS.

Tema 10.2. YcTpoiicTBO 0aTapeiiku.

Pa3nosxenue BoJbI HA BOJOPO ¥ KUCIOPOI.

Ilpakmuueckaa uacmp. ONBITHI ¢ OaTapEUKaAMU.

Tema 10.3. Koppo3us meTa/li1oB. 3aI1MTa 0T KOPPO3HH.

[Ipyu4uHBI ¥ TOCIENCTBUS KOPPO3UHA METAJUIOB. 3alIUTa OT KOPPO3HH.


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

Ilpakmuueckan yacmp. ONBITHI 10 U3YUYEHUIO KOPPO3UU METAIIIOB U 3aLIUTHI OT HEE.

Pa3pen 11. /Keiae3zo. CBolicTBa Keje3a.

Tema 11.1. OcoGeHHOCTH KeJie3a U coeITMHEeHU Kkesie3a. MarneTusm.

Kenesubiii Bek. XKene3o Bokpyr Hac. CTeneHu OKUCIeHud xesesa. [lonarue marnetusma.

Ilpakmuueckan uacmsp. KauecTBeHHbIE peakUMM Ha HOHBI kene3a. [lomyueHue
nupoopHOro xene3a. OnbITH, TEMOHCTPUPYIOIINE MAarHETU3M.

Tema 11.2. Peakuuu coequHeHHil xene3a. XuMu4yecKas pagyra.

Oco0EHHOCTH COEMHEHUH Kee3a U UX PEaKIIHii.

Ilpakmuueckasa yacmp. ONBITHI 110 TOJIYYSHUIO PA3HOIBETHBIX COSAMHEHUH XKele3a.

XuMHUECcKas paayra ¥ XuMHUUECKUi cBeTO(op.

Pa3gen 12. Hemerasiibl.

Tema 12.1. Cepa n ¢pocdop — THIHYHBIE IPEICTABUTE]N HEMETAJLIOB.

Coenunenus S u P. Xumuyeckue cBoricTBa coequHeHuit S u P. Anmotponus.

OKuCIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA COSAMHEHHH cepbl U (ocdopa.

Ilpakmuueckasn uacmep. OeliepBepKU  Kak MIpUMeED TUIUYHON OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHON PEAKIUU.

Tema 12.2. I'asorennl. CxoacTBa U pa3anyvus.

Hcropust OTKPBITHSL HEKOTOPBIX TJIOr€HOB. ['ajloreHsl — onacHsle U noJie3Hble. YeM maxHer
Mope? 3aueM opranusmy mona?

Ilpakmuueckana yacmp. ONBITHI 110 TOJYYEHUIO TAJIOTEHOB.

Tema 12.3. OKHCIUTEIBHO-BOCCTAHOBHUTEIbHBIC PeaKIUM B ObITY H B J1a00paTOpPHH.
OBP.

Ilpakmuueckaa wacmp. BoIBeICHHE IIATECH U NTOIY4EHUE KPACOK. XUMUUYECKUE BYJIKAHBI.

Pa3nen 13. 'eHeTnuyeckasi CBA3b HEOPraHUYECKUX COETUHEHMIA.

Tema 13.1. MHoroo0pasne HeOpraHM4eCKNX XUMHYECKUX BelleCTB U PeaKIui.

Konbia JInzeranra.

Ilpakmuueckaa wacmes. IIpoBeeHne CII0KHONW LENU XUMHUYECKUX PEAKLUHN U1 MTOIy4CHUS
KoJiel JInzeranra.

Tema 13.2. OKcHuABLI METAJI0B H HEMETAJJIOB.

Heoprannueckuit cuntes. I eHeTdecKas CBA3b HEOPraHUYECKUX COCAUHEHUM.

IlIpakmuueckaa wacmep. I1onydeHue u CBOMCTBA OKCUIOB.

Pa3znean 14. MHorooopa3ue opraHm4ecKux coeMHeHNMH.

Tema 14.1. Muoroo0pa3ue coelMHeHUI yriaepojaa.

Hedtp, HedTanble ménku. Paspymenue nnénok. I[loBepxHOCTHOE HaTshKeHHE. Bormpocsl
3arpsI3HEHUS OKPYKAIOIIEH Cpebl.

Ilpakmuueckan yacmp. OnpeneneHue rajJoreHonpou3BOIHBIX.

I'openne caxapa. [IpoaykTsl nUTaHUA.

Tema 14.2. Mowmue BemecTsa.

Mpbuia. CUHTETHYECKHE MOIOIIIME BELIECTBA.

Ilpakmuueckan padoma. VI3roTOBICHHE MbLIA.

Tema 14.3. Kpaxmaa u riirokosa.

Ctpoenme, cocrtaB, wucnoib3oBaHue. [IBerHble peaknuu. OnpeneneHrue TIIOKO3bI.
Cepebpenue.

Ilpakmuueckan wacmp. KaueCcTBEHHbIE PEAKIIMM HA KpaXMaJl U IJIFOKO3Y.

Tema 14.4. Oprannyeckue BelecTBa B MpUpoje.



benku, XKUPBL,  YIJIEBOJBI, bepMeHTbl,  TOPMOHBI,  BUTAMHHBI U
MPOAYKTHI UX MPEBPAICHUMN.

Ilpakmuueckan yacmp. IIpocThIE ONBITHI C OPrAaHUYECKUMHU BELIECTBAMMU.

Pa3znen 15. AHaJIM3 ¥ OYHCTKA.

NHaukaTopsl U3 TPUPOAHBIX MaTeprasioB. CIocoObI pa3TudeHUs COJICH.

Ilpakmuueckasn yacmy. [IpuroroBiaeHne MHAUKATOPOB U3 MPUPOJHOTO CHIPHS.

Xpomarorpadust 1 SIKCTpaKIus. AHAINU3 CMECH COJIEH.

Pasznea 16. [loaroroBka ucciaenoBarebCcKkoil padoThl U yyacTue B KOH(pepeHuu.

Tema 16.1. Bb10op TeMbI ¥ IOATOTOBKA MCCJIEI0BATEILCKOH PadoThI.

O6o00menue mpoieHHoro Marepuana. Bweibop temsl. llenm m 3amaum paboOTHI, 3Tarmbl
pabotsl Hag Hell. OcoOeHHOCTH UCTIONb30BaHus VIHTEepHEeT.

Ilpakmuueckasa uacme. [louck u padoTta ¢ TUTEPATYPOH IO TEME.

Tema 16.2. IlocTaHoBKa IKCIIEpPUMEHTA.

MecTo 1 pob SKCIIEPUMEHTa B HCCIeI0BaTeNbcKor padoTe. BbiBoab! o padore.

Ilpakmuueckaa wacmep. [IpoBeicHNE SKCIEPUMEHTA U AHAJIU3 €r0 PE3YJIbTATOB.

Tema 16.3. YuacTue B KOHpepeHUHH.

[ToaroToBka noKIaaa v Mpe3eHTALUH.

Ilpakmuueckan yacmop. Y4actve B KOH(pepeHIIUH, 00CYkIEHHUE PE3yJIbTaTOB KOHPEPEHIIUN
Y BBICTYIUICHUN 00yUYarOIIUXCsl.

Pa3nen 17. UTorosoe 3ansitue.
HroroBass nmuarHoctuka. IlomBeneHwe WTOrOB paboThl 3a  yueOHBIM TOA. BrIOOD
WHIUBUYAITBHBIX TEM ISl U3yYCHHS JICTOM.

I[Inanupyemble pe3yJbTaThl
IIporpamma olecreunBaeT J0CTHKEHHE cJIeyI0IIUX Pe3y/JbTaTOB 0CBOCHUU
NMPOrpaMMbl JONMOJTHHUTEIBHOT0 00pa30BaHMA:

Juunocmmuuie:
"l chOpMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOILIEHUS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH,
o0yJaromuxcsi K CaMOpa3BUTUIO U CaMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMU K OOYYEHUIO U
MMO3HAHWIO, BBHIOOPY JaNbHEHIEro oOpa3oBaHWs Ha 0a3e OPHUEHTHPOBKH B MHpe mpodeccuii u
npodeccnoHaTbHBIX MPEANOYTEHUH, OCO3HAaHHOMY MMOCTPOEHHUIO WHJUBUTyaJIbHOU
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MTO3HABATENIBHBIX HHTEPECOB;
"] chOpMHUPOBAHHOCTh LEJIOCTHOIO MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

"] chOpMHUPOBAHHOCTh KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIICHUH W COTPYIHHYECTBE
CO CBEPCTHUKAMHU, CTapIIMMU W MIQAIIUMHU, B 00pa30BaTENbHOH, OOIIECTBEHHO IMOJIE3HOMH,
yueOHO- UCCIIEZIOBATEIHCKOM, TBOPUECKOM U IPYTUX BUJAX NEATEIbHOCTH;

'] yMeHHue SICHO, TOYHO, TPAMOTHO H3JlaraTh CBOM MBICIM B YCTHOM M NMHCHBMEHHOH peuw,
MOHUMATh CMBIC]I MOCTaBJIEHHOW 3a/layM, BBICTPAWBATh apryMEHTAlLMIO, NMPUBOJUTH MPUMEPHI U
KOHTPIIPUMEDHI;

] mpencTraBieHHE O XUMHUYECKOW HayKe Kak cdepe 4eloBeUecKoi AedaTeIbHOCTH, 00 3Tanax

€€ pa3BUTHUSI, O €€ 3HAYUMOCTH JJI Pa3BUTHUS [IUBUIN3ALINN;

[l KpUTHMYHOCTH  MBIIUICHUS, YMEHHME  paclo3HaBaTh  JIOTUYECKU  HEKOPPEKTHbBIC

BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;



[] KpeaTMBHOCTb MBIIUICHUSI, WHULUATHBA, HAXOIYMBOCTb, AKTHMBHOCTb IIPH PELICHUH
JKCIIEPUMEHTAIIBHBIX M PACUETHBIX 3a7ad;
[l ymeHue KOHTPOJIMPOBAaTh IIPOLECC u pe3yJsbTar yueOHO
HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,
'] cOCOOHOCTH K SMOLMOHAIBHOMY BOCHPUATUIO XUMHUUECKUX OOBEKTOB, 33/1a4, PELICHUH,
paccyxIeHu.

Memanpeomemnuie:

] yMEHHE CaMOCTOSITENIPHO IUIAHHPOBATh AJbTEPHATHBHBIC ITyTH JOCTIDKCHHS LeNeH,
OCO3HaHHO BBIOMpaTh Haubojee HPPEKTHUBHBIE CIMOCOOBI pElIeHHs YYEOHBIX M IO3HABATEIbHBIX
3ajay;

] yMEHHE OCYLIECTBIISATH KOHTPOJb MO PE3ylIbTaTy M MO crocoOy AEHCTBHS HAa YPOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTh HEO0XOAUMbIE KOPPEKTUBBI,

] yMeHHE aJleKBaTHO OILICHHWBATh MPABHIHLHOCTH WM OIMIMOOYHOCTH BBIMOJHEHUS y4eOHOU
3a1auu, €€ 0OBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ peleHHS;

] OCO3HAHHOE BJIAJICHUE JIOTMYECKUMHU ACUCTBUAMU OINpEIENICHUs] MOHATUH, 0000IIeHus,
YCTAHOBJICHUS] aHAJIOTUM, KJIACCU(pUKALMU HAa OCHOBE CaMOCTOSITEIbHOTO BHIOOpA OCHOBAHHMM H
KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBS3EH;

'] yMEeHHE YCTaHABIMUBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U; CTPOUTH  JIOTUYECKOE

paccyxaeHue, yMO3aK/IIoueHne (MHIYKTUBHOE, JeTyKTUBHOE U 110 aHAJIOTUH) U BBIBO/IBI;

(] yMeHHe CO3/1aBaTh, MPUMEHSITh U MPEOOPa30BHIBATH 3HAKOBO-CHMBOJIUYECKHE CPEICTBA,
MOJIETIM M CXEMBI JJIs pelleHus] y4eOHbIX U MO3HABATeNbHbIX 33/1a4;

(] yMEHHE OpraHU30BLIBAaTh y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JIESTEIbHOCTH C
VUUTEIEM W CBEPCTHHUKAMH: ONPENCNATh IENH, pacrpeneicHre (QYHKIUNA M poJie YJaCTHHUKOB,
B3aUMOJICHCTBHE M OOIHEe CrocoObl paboThl; yMeHHWE paboTaTh B TPYINE: HAaXOAUTh oOIIee
pelieHre 1 pa3pemaTrh KOHGIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIIMN U yu€Ta MHTEPECOB; CIYIIATh
napTHépa; GopMyIupoBaTh, ApPryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHUE,

'] chopMHPOBAaHHOCTh Y4YEOHOW ¥ OOIIEMOIb30BATENHCKON KOMIIETCHTHOCTH B 00JIaCcTH
UCIOJIb30BaHUs WH(OPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHonoruil (MKT-koMneTeHTHOCTH);

|| mepBoHauaJIbHBIE MPEACTABICHUS 00 UIESIX U O METOJaX XMMHUHU KaK 00 yHHBEpPCAIbHOM
SI3BIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTTUPOBAHUS SIBJICHHUI U MPOIIECCOB;

(] yMeHHE BHJIETh XMMHYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHON CUTyallud B JPYTHX
JTUCIUIUIMHAX, B OKPYXKAIOIIeH KU3HU;

] yMeHHE HaXOJUTh B PA3IMYHBIX HCTOYHHKAX MHPOPMAIUIO, HEOOXOAUMYIO ISl PEeIICHUs
XUMHUYECKHUX MPOOJIEM, U MPEACTABIATh €€ B MOHATHOW (opMe; MPUHUMATh PEIICHUE B YCIOBUSIX
HEIOJTHOW 1 M30BITOYHOM, TOUHOUM M BEPOATHOCTHON MH(POPMAIINH;

(] yMEeHHE TOHUMATh U WCIOJB30BaTh XUMHUYECKHE CpPEICTBA HAIVISIIHOCTH (MOJIEINH,

YepTEXKH, CXEMBI U JIP.) Ui WLUTIOCTPAIH, UHTEPIPETAINH, ApTyMEHTAIUH;

] yMeHue BBIABUTATh TUIIOTE3bI MPU PEIICHNH Y4eOHBIX 33/1a4 U MOHUMAaTh HEOOXOJMMOCTh
WX MPOBEPKH;

] yMeHUE NPUMEHATh HMHAYKTUBHbIE U JEIYKTUBHBIE CIOCOOBI pacCyKIeHUI, BHUIETh
pa3iMyYHbIe CTPATETUH PELIeHUs 3a/1a4;

] MOHUMaHUE CYIIHOCTH aJTOPUTMUYECKUX TMPENNUCAHUNH H yMEHHE JCWCTBOBaTh B
COOTBETCTBHH C MPEITI0KEHHBIM aITOPUTMOM;

] yMeHHE caMOCTOSITEIbHO CTAaBUTH IIENIM, BRIOMPATh U CO3/1aBaTh allTOPUTMBI JIsl PEIICHUS
Y4eOHBIX XMMUYECKHX MPO0OIIeM;



] yMeHue MIIaHUPOBATh U OCYLIECTBIIATH JEATEIbHOCTh, HAIIPABJICHHYIO Ha pellleHue 3a7ad
HCCIIEIOBATENbCKOTO XapaKkTepa.

Ilpeomemnmnuie:

[] ymeHne paboTatb C XUMHYECKHM TEKCTOM  (CTPYKTYPHpPOBAaHWE, W3BIICUCHHUE
Heo0xoIuMoi MHGOPMAIUH), TOYHO ¥ TPAMOTHO BBIPAXKATh CBOU MBICIIH B YCTHOW M MUCHMEHHOM
pedd, MPUMEHSSI XUMUYECKYI0 TEPMHHOJOTHIO ¥  CHMBOJIMKY, HUCIOJIB30BAaTh  Pa3IUIHbBIC
SI3bIKK ~ XUMHUU (CIIOBECHBIH,  CHUMBOJHMYECKUH, Trpaduyeckuii), OOOCHOBBIBATH CYXKICHHUS,
MIPOBOANTH KJIACCU(DUKAIINIO, TOKA3bIBATh XUMUYECKHUE YTBEPIKICHHUS;

] BmageHne 0a30BBIM TIOHSATHHHBIM anmapaToM: HMETh NPEACTaBICHHE O XHMHUYECKOM

JJIEMEHTE, BJIaJICHHE CHMBOJIBHBIM SI3HIKOM XUMHH, 3HAHHE XUMUIECKHUX (HOPMYT,

] yMeHHE BBINIOJHATH pacueTHbIC MpeoOpazoBaHus (GOPMYI, MPUMEHSATh UX IS PEIICHUs
y4eOHBIX XMMHUYECKUX 33/1a4 ¥ 33/1a4, BOSHUKAIOUINX B CMEXHBIX YICOHBIX MPEIMETaX;

[} yMEHHE TIOJNB30BATHCS XUMHUYECKUMH (OpMyJaMH U CaMOCTOSITEIBHO COCTaBIISThH
(GopMyIbl  3aBHCHUMOCTEH MEXIy BEIMYMHAMH Ha OCHOBE OOOOIICHHSI YAaCTHBIX CIy4aeB
1 OKCIIEPHMEHTA,

] yMeHHE pelmaTh 3a7add Mo YpaBHEHHUSIM U (opMysiaM, MPUMEHSTh MOJYyYCHHbBIC YMEHHS
JUTSL PEIIIeHUs 33]1a4 U3 XUMUU, CMEKHBIX TPEIMETOB, IPAKTHKHY;

] oBiageHHe CcHUCTEMON (DYHKIIMOHANBHBIX MOHATUH, (YHKIHMOHAJIBHBIM SI3BIKOM H
CHMBOHHKOﬁ, YMCHHUC CTPOUTH I‘pa(bI/IKI/I 3aBUCUMOCTH BCIWYHWH, OIIHUCbIBATH HX CBOﬁCTBa,
UCIIONIb30BaTh  (DYHKIMOHANBHO-Tpauueckue TMpencTaBiIeHHs] JJs ONHCaHWA W aHalu3a
XUMHYCCKUX 3ada4 U PCAJIbHBIX BaBHCHMOCTeﬁ;

U OBJIaACHUEC OCHOBHBIMHA CHOCOGaMI/I MPpEACTaBJIICHUA U aHaJIW3a CTATUCTUUYCCKUX JTaHHBIX;
YMEHHE MMPOTHO3UPOBATH OTKPHITHE HOBBIX BEILIECTB;

Ll yMeHHE IIPUMEHATH U3YYECHHBIE ITOHATH, PE3YJIbTaThl U METOABI IIPU PELICHUN 3a4a4 U3
Pa3jIUHbBIX Pa3AaCiioB KypCa, B TOM YHUCIC 3a4ad, HC CBOAANIUXCA K HCIMOCPCICTBCHHOMY
MIPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.

Kommieke opraHn3aumoHHO-NeIArOrHYecKuX yCJA0BHIi.

@DopMbI ATTECTALMH:

- (opMblI OTC/IEKUBAHNS U (PUKCALNM Pe3yIbTATOB:

B mnpomecce oOyueHHs OCYIIECTBIISIETCS KOHTPOJb 3a YPOBHEM 3HAaHUH W yMEHHH
oOyuaromuxcs. 3HaHUsI M yMEHHUS TMPOBEPSIIOTCS IMOCPEACTBOM BBINOJHEHUS 00ydaromuMuUCs
NpaKTUYeCKHX  paboT B  XMMHUYECKOH  Jaboparopuu, TOJATOTOBKH  CaMOCTOSATEIbHBIX
HCCIIEIOBATENILCKUX PAa0OT. YPOBEHb YCBOEHHUS INPOTPaMMHOIO MaTepuana Ompeaensercs o
pe3yibTaTaM BBITOTHEHUS MPAaKTHUYECKUX paboT. C KaKapiM peOCHKOM OTpalaThIBAIOTCS HanboJsee
CJIOKHBIC SKCIICPUMCHTHI, 3J1€Ch HCOGXO,Z[I/IMO BHUMATCIIbHOC, YYTKOC U I[OGpOG OTHOIICHHUEC K
Kaknomy. BeiOupaercs muddepeHIMpoBaHHBIA MOAXO0J K OOydJaromeMmycs, BCE yIaud
MOOUIPSAIOTCS, BCE HENOYEThl TAKTUYHO W MSTKO HcmpasisiorTcs. KoHTponupyercs KadecTBO
BBITIOJTHEHUS MPAKTUYECKUX paObOT 10 BCEM pa3/ieiiaM.

B Teuenue yueGHOro roma oOywarommecs y4acTBYIOT B XHMHYECKHX OJIMMIIMAAAX H
KOH(EpeHIHAX.

dopMaMu TOJBEICHUS UTOTOB PAOOTHI MOTYT OBITh: OTKpBITBIE 3aHATHS, TBOPUYECKAs
3aIuTa, CaMOOLIEHKA, KOJUNIEKTUBHOE OOCYXKICHHE U AP.

HroroBasi oneHka ocymiecTBisiercs B ¢opMe NEeMOHCTpAIMH JYYIINX padOT Ha 3aHATHIX
Kpy)XKKa Tepel OAHOKJIACCHUKaMU U poautensmu. Jlyumme paboThl OTMEUaloTCs TI'paMOTaMH,
TUTUIOMaMH, MOAapKaMHU.



- ¢hoopMBbI IPeIbSABICHUS U J€MOHCTPALMH Pe3y/IbTATOB:

] BXOIHOH KOHTpOJIb — MPOBOJIUTCS B Hadajie OOydeHHUs, OMpEeNsieT YpOBEHb
3HaHu pebeHka (codeceoBaHre C 00YJAIONIMMICS B HaYaJle To/a);

[] TeKymM{ KOHTPOJIb — TPOBOAMTCA HA KaXIOM 3aHITUU: aKLIEHTHPOBAHUE
BHHMaHUsI, IPOCMOTP padoT;

'] IpOMEXYTOUYHBI KOHTPOJb — MPOBOJUTCS 10 OKOHYAHUU M3YyYEHUS OTIEIbHBIX
TeM: TUAAKTHYECKUE UTPBI, TECTOBBIC 3a/1aHUS, BUKTOPUHBI.

'] UTOTOBBIA KOHTPOJIb — TMPOBOAUTCS B KOHIIE Y4eOHOTro rojia, OMpeeserT
YPOBEHb OCBOCHMSI MpPOTpaMMbl (3alllUTa HMCCIEI0BATENbCKOM paboThl, coOeceqoBaHUE B
KOHIIE T0/1a).

B mporpamme ucrnonb3yercs THOKas PEHTHHTOBAas CHCTEMa OLCHKH JIOCTHKCHUM
00y4aroImuxcs Mo ONPEIETICHHBIM KPUTEPHSIM:

— BBITIOJIHEHHUE ONPEACIEHHOTO KOJIMYECTBA MPAKTUYECKUX PadoT, KOTria Kaxjas
MpaKTH4ecKasi paboTa OLIEHUBAETCS ONpeAEICHHBIM KOJIMYECTBOM OallIOB;

— MO/ABEACHUE UTOTOB B KOHILIE KaXKJI0T0 MOIYTrous (SHBapb, Mai);

— cUCTeMa HarpakJeHHs U MOOLIPEHUs 00ydJarouIuxcs, Jyqire oOyJaronmecs,
HaOpaBIIMe HAaMOOJBIIIEE KOJIMYECTBO OAITOB, HATPAXAAIOTCS TPAMOTAMH U MTPU3aMHU;

— OpraHu3aisi KOHTPOJS 3HAHUH MPOUCXOIUT HA OCHOBE camMopedieKcuu
o0yuaroierocs.

Pedrnekcus momoraer onpeneiauTb CTENeHb TOCTHKEHHS MOCTABICHHOM LEIH, TPUYUHBI UX
JTOCTIDKEHHUSI WM HAoOOpOT, NEHCTBEHHOCTh TEeX WM HMHBIX CIOCOOOB W METO/AOB, a TaKXke
MIPOBECTU CaMOOLICHKY.

OsxuaemMblie pe3yJibTaThbl:

'] moxydaT MpeACTaBIIEHUE O CTPOSHHM aTOMa, MOHAX M MOJEKYlax, O KJIacCH(pHUKAIUU

HEOPraHMYECKUX COEUHEHHI Ha KUCIOThI, OCHOBAHUS U COJIH, 00 aHaJIM3€e U CUHTE3E;

'] mpuOOpEeTYT OCHOBHBIC HABBIKM TIPAKTHYECKOH paboThl B Jaboparopuu, OyAyT

BBINOJIHATH MpoCTeiiine 1abopaTopHbIE ONepallii;

'] MOposIBAT MHTEPEC K COBPEMEHHBIM MpoOIeMaM XUMHUH U K HCCIIeI0BaTeIbCKON paboTe B

3TOM Hay4yHOU 001acTH;

"1 chOopMHUPYIOT MPEICTaBICHHE O KPACOTE XUMHUECKOTO HKCIICPUMEHTA;

| pa3oBBIOT YYBCTBO OTBETCTBEHHOCTH MPH BBIOJIHEHUU XUMUYECKOTO 3KCIIEPUMEHTA

'] cuUCTeMaTH3UPYIOT CBOM 3HAHMS B 00JACTH XMMHH, CO3JaAyT HEOOXOAMMYIO 0a3zy ais

nepexo/ia K yriyon€HHOMY N3YYEHHIO OTIENbHBIX Pa3esioB XUMUU;

'l Oymyt YMETb CaMOCTOSITENIbHO ~ MPOBOJUTH DKCHEPUMEHTBl U  BECTH

HCCIIEI0OBATENbCKYI0 paboTy B T1abopaTopuy;

'] OCO3HAIOT E€IWHCTBO MAaTEpUAIBHOIO MHpa Ha OCHOBE XHMHUYECKOTO MOAXO0Ja K

CTPOEHUIO BEILECTBA;

"] OCBOAT 3KOJIOTHUECKUE ACTIEKTHI BIMSIHUSA XUMUHU Ha IOBCEAHEBHYIO JKU3HB;

"] mpuoOpeTyT MOTHUBALIMIO HA JAJIbHENIIee U3ydeHHE eCTECTBEHHBIX HAYK;

'] HayyaTcs CaMOCTOATENBHO paboTaTh CO CIEUUAIbHON XMMUYECKOH JINTepaTypoii;

'] mpuoOpeTyT HaBBIKU MOJATOTOBKH JOKJIAJ0B U BBICTYIUICHUH Ha KOHQEPEHIUIX.

Kpurepun ypoBHsI 0cBOeHHsI Y4eOHOr0 MaTepuaJia:

- BBICOKMIi YPOBeHb — 00y4aromuii OCBOMJI NMpaKTHYECKH Bech 00bEéM 3HaHuii 100-79%,

MPEyCMOTPEHHBIX TPOrPAMMOI 38 KOHKPETHBIN MEPUO/T;

- CpeIHUI YpOBeHb — y 00y4aromux 00bEM YCBOCHHBIX 3HaHUH cocTaBisieT 80-50%;



- HU3KHIl ypoBeHb — oOydamomuiics oBiagen MeHee dvem 50% o0béma 3HaHUM,
MIPEyCMOTPEHHBIX TIPOTPAMMON.

Yci0Bus peanu3aluu NporpaMmbl

MartepuaibHO-TeXHHYeCKHEe YyCJa0BHA. [Ii1  dPQPEeKTUBHON pean3alui  MPOrpaMMbl
Heo0Xo/1MMa MaTepuatbHO-TEXHUYecKas 6a3a:

YueOHbli  KaOWHET, cooTBeTcTBytomuii  TpeboBanusam: -CanlluH 2.4.4.3172-14
«CaHUTapHO-3IHIEMHOJIOTMYECKIEe TPeOOBaHUS K YCTPOWCTBY, COJCPXKAHUIO W OpraHU3alHu
pexuMa paboThl 00pa30BaTENbHBIX OpTaHHW3AIMK JIOMOJHHUTEIBHOTO O00pa30oBaHUs JIETEH»
(remmeparypa 18-21 rpanyc Llenbcusi; BnaxHoOcTh Bo3ayxa B mpenenax 40-60 %, mebens,
COOTBETCTBYIOIIAasi BO3PACTHBIM OCOOCHHOCTAM Jneteid 11-15 nmer); [ns peanuzanuu mporpammbl
ucnosb3yeTcs obopynoBanue «Touku pocTay, a TaK xKe:

[J KOMIIBIOTED;

MEIUANPOCKTOD;

CTaHJIapTHBIN HAOOP XMMHYECKUX PEAKTUBOB (KUCIOTHI, MENOUYH, OKCUJIBI, COJIN);
U3MEpUTENbHBIE TPUOOPHI;

CTeKJIsTHHAsI B papdopoBas mocyna;

METAJIJINYECKHE IITaTUBbI;

HarpeBaTteiIbHbIe TPHOOPHI;

BECHI;

MHUKPOCKOTI.

OO0O0o0o0o-dQogno

B xadectBe ANOAKTHYCCKUX MATCPUAJIOB HCIHOJB3YHOTCA HArJIdAHBIC HOCOGI/ISII Ta6nnua
pacTBopuMOCTH M Tiepuoamnueckas Ttabmuna JI. WM. MenneneeBa; KOJUICKIIMKM TOJIE3HBIX
HCKOMAEMBIX, I0YB, He(pTH, IIKaa TBEPIOCTH U T.II.

B kauecTBe METOIMYECKUX MAaTEpPHAIOB MPUMEHSIOTCS pa3nyHble MyONUKAIUN M0 XUMHH
(cm. CnHcok  JHTEpaTyphl), METOJUYECKUX Pa3padOTOK M TIJIAHOB KOHCIIEKTOB  3aHSTHIA,
METOAUYCCKUX y1<a3aHI/1171 )41 peKOMeHI[aI_[I/Iﬁ K IIPAKTUYCCKUM 3aHATHAM.

NudopmanuonHoe obecrnedeHne: METOIUUECKHE Pa3pabOTKUA MO BCEM TeMaM, CIIEHApUHU
IMPOBCACHUA MepOHpHHTHﬁ, HHTCPHCT-UCTOUYHHUKHU, CXCMbI, OTIPOCHBIC U TCXHOJIOTHUCCKHUEC KAPThI.

KanpoBoe obecnieyenue: yuuTeab XUMHUU.

MeToan4yeckne MaTepHuabl

Metoauka o0y4eHuUs: MpeanoaraeT JOCTYIIHOCTh M3JlaraeMoi MH(OpMaIMK JUIs BO3pacTa
00y4aroluxcsi, YTO JOCTUTAeTCs 3a CUET HAIVISIIHOCTH W HEpPa3phIBHOW CBS3M C MPAKTHUYECKUMU
3aHaTUSIMH.  DopMbl  3aHATUH  ONpENeNsIOTCS  HANpaBICHHOCTSAMH IMporpaMmbl M €€
ocobeHHOCTsMU. [Iporpamma BKITIOUAET KaK TEOPETUUYECKUE W MPAKTUYECKHUE 3aHATUS B YUEOHBIX
KaOMHeTaX, TaK ¥ SKCKYPCUOHHBIE BBIXO/IbI HA TEPPUTOPHIO YUPEKACHHS U CBOCH MECTHOCTH.

@opMbl  opraHm3anum  y4deOHoro 3anfaTHs. [lomayua Teopernueckoro martepuala
OCYHICCTBIIACTCA B (bopMe MMPOBCACHUA TPAAUIUOHHBIX U KOM6I/IHI/IpOBaHHBIX SaHHTHﬁ, JICKHI/Iﬁ C
OJTHOBPEMEHHBIM IMOKa30M WLIIOCTPALUN, BHAEOMATEpUANIOB, MPE3CHTALUN, 1EMOHCTPAIIMOHHBIX
onblToB. [lojaya mpakTUYECKOro Marepuana OCYILECTBIsAETCS B (opMe HHIUBUAYaAIbHO-
IPYMIOBBIX CAMOCTOSITENBHBIX PAOOT, MPAKTUYECKUX 3aHITHH.

Jns  pgocTkeHMs LeAM U 3aJad  [OpOrpaMMbl  [IPeIycMaTpUBAIOTCS COBPEMEHHBIE
MeJarornyeckue U MHPOPMAIIMOHHBIC T€XHOJIOTHH:

. UTPOBBIE TEXHOJIOTHH;

® IMPOCKTHAA TCXHOJIOT U,

. TEXHOJIOTHUS POOIeMHOr0 00yUeHHUS;



. 3I0POBBECOEPETAIONIIE TEXHOJIOTHH;

. UKT-TexHonoruu;

. TEXHOJIOTHUS PA3BUTHS KPUTUYECKOTO MBITIICHUS;
. TEXHOJIOTHUS Pa3BHBAIOIIETO O0YUCHUS;

. TPYNIOBBIE TEXHOJIOTHH;

. TEXHOJIOTUHU YPOBHEBOH auddepeHnaum.

B mepuon oOyueHus ans mpoBeldeHHs 00pa30BaTeNbHOW AESTENbHOCTH HCIHOJIB3YIOTCS
CIICAYIOIINE METOABI:

- OOBSCHUTEIIbHO-UJUTFOCTPATUBHBIN (00s3aTeNbHAsT TEOPETHYECKas 4acTh, padora ¢
WUTIOCTPATUBHBIMU MaTepuaiaMH, COCTaBJICHUE MPAKTUYECKUX 3a/1aHUN );

- pOOJIEMHBIIH (mpoGyiieMHOE M3JI0KEHUE MaTepuana Mpu H3YYEHHU BOIIPOCOB
9KOJIOTMH, HAYYHOU STUKH, MPU aHAJIU3€ NMEPCIEKTUBHBIX HANPaBIECHUI pa3BUTHSI HAYKH);

—  TpaKTUYecKHil (00s3aTeNbHbIC MPAKTHUECKUE pabOTHI Ha KaXI0OM 3aHATHUH);

—  JIeATeNbHOCTHBIA (BBEICHHE WHAWBUIYAIbHBIX 3aJaHUA U CaMOCTOSITETTLHON
paboTHI C IUTEPATypOH, ydacTue o0yJaronuxcs B KOH()EpEeHIIUIX U IKCKYPCHSX ).

MeToanyeckue U JTMIAKTHYECKHE MATePHAJIbI:

- METOAMYECKHE Pa3pabOTKH 10 TeMaM;

- HaJIM4Me HarJIsJHOTO MaTepuana;

- HaJIMYHe JEeMOHCTPAIIMOHHOTO MaTepuaa;

- BUACO(DHIIbMBIL;

- pa3maToO4YHBIA MaTepua;

- “H(OPMAITOHHBIE KAPTOUYKH.

- TUJAKTUYECKHEe KapTOUYKH;
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