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IHosicuuTebLHAA 3aNMUCKA

JlononmHUTENbHAS 001Ie00pa3oBaTebHas 00Iepa3BUBAONIAst IPOrpaMMa « Y AMBUTEIbHAS XUMHSD> €CTeCTBEeHHOHAYYHOIi HANPaBJIeHHOCTH
pa3paboTaHa Ha OCHOBE HOPMATHBHO-NPABOBBIX JOKYMEHTOB:

o @enepanpHoro 3akoHa PO ot 29.12.2012 r. Ne273 «O6 o6pazoBanuu B POy;
e VYcraa MBOY «COIL Nel7»

HanpaBieHHOCTh MPOrpaMMBbl — €CTECTBEHHOHAYYHAS.

YpoBeHb 0CBOEHHS IPOrPAMMbI — CTAPTOBBIH.

AKTYaJIbHOCTb IIPOrPAMMBI.

Xumusa — HaydYHasaA JUCHUINIMHA, pa3BUBArOmiass yMEHHUC JIOTMYCCKHU MBICIUTH, BHJACTH KOJMYECCTBCHHYIO CTOPOHY HNpPEIMETaA (BeIIIeCTBa) u
SIBJICHUH, JenaTh BBIBOABI W 0000meHus. OCOOEHHOCTHIO JTaHHOW MPOTPAMMBI SBJISIETCS TO, YTO B HEW OCYIIECTBISETCS MPOTEACBTHUCCKAS
IMOATOTOBKAa A H3YUYCHHSA XUMHH B IICPCICKTHBE HaA IMOBBIIICHHOM HJIN yFJ'IY6J'IéHHOM YPOBHAX, BO3MOXHOCTHb IMO3HAKOMHUTLCA C BBOJHBIMU
paznenamu; oOydarommecsi, KOTOpble NMPOSIBUIN TOBBIIICHHBI WHTEPEC K TEM HJIM WHBIM TE€MaM, MOTYT INPH IMOMOIIM WHIUBHUIyaJbHOH y4eOHO-
MCCIIEJOBATENBCKON pabOThI 03HAKOMUTHCS C MAaTEPHAIOM, KOTOPBII BOOOIIE HE H3YJaeTCs B IIKOJIBHOM IMporpamMMe.

[TporpamMmy OTIMYaeT M SCTETUUECKUH ACIEKT, YPE3BBIYAHO BaKHBIN JIs1 GOPMHUPOBAHUS MHTEIUICKTYaJIbHOTO MOTEHIMAIa 00yJatonnXcs,
Pa3BUTHUS UX MO3HABATEIBbHBIX MHTEPECOB M TBOPUYECKON aKTHBHOCTH, MOCKOJIBKY 'PAMOTHO IOCTABJICHHBIC XUMUYECKHE KCIIEPUMEHTHI MOTYT OBIThH
OLIEHEHBI U C 3CTETUYECKOW TOYKH 3peHus. OO0 3TOM roBOPST, HANPHUMEpP, UCTOPHUUCCKHE HA3BaHMS HKCIIEPUMEHTOB: «aepeBo HOmuTepay, «30710TOi
JIOXKIb», «rpo3a B TPOOHMPKe», <BHMHHUH cag», «BYJIKaH Ha CToJe» M T. JA. B comepkaHuM TPOrpaMMbl OTpakeHa HCTOPHS
XUMUH U OHOTpaduu BENUKNUX YIEHBIX, C JEATEIFHOCTHIO KOTOPBIX CBSI3aHBI T€ WUIM WHBIE OTKPHITHS. Ha 3aHATHAX IIMPOKO HMCHOJIB3YETCs HATIISTHBIHI
marepua, BO3MOYXHOCTH HOBBIX MH()OPMALMOHHBIX TEXHOJIOTHH M TEXHUYECKUX CPEJICTB OOYUECHHS B TIOKa3e (dparmMeHToB
HCTOPHUHU CTAHOBJICHUS U PA3BUTHS XUMUH Kak Hayku. ColiepykaHue 3aHATUI HAaIpaBJIeHO HA OCBOCHUE XUMUYECKONW TEPMUHOJIOTHH, KOTOPast UCIIOJIb3YeTCs
IUISL peIICHNs] 3aHUMATEIIbHBIX 3a/]1a4, KOTOPbIE BIIOCJIECTBUY IIOMOTYT pedaTaM MPUHUMATh Yy4acTUe B UIpaX, KOHKypcax, oduMIuagax. JlanHsli Kypc
OCYILIECTBIIACT y4eOHO-ITPAKTUUECKOE 3HAKOMCTBO CO MHOTHMH Pa3/iellaMH XMMUH, YIOBJICTBOPSICT O3HABATEbHBII HHTEPEC K MpoOIeMaM JTaHHOH TOUHOM
HAaYKH, pa3BUBAET KPYro3op, yriryoJiseT 3HaHHs B JaHHOW Hay4YHOU TUCLUIUIMHE.

HoBu3Hna 3akimodaercst B TOM, YTO MHOTHE BOIPOCHl XMMHUU HEPA3pBIBHO CBSI3aHBI ¢ (PU3MKOH, OMOJIOTHEH M 3KOJO0THEel, 1 00pa30oBaHHOMY
YeJI0BeKY, 4eM Obl OH He 3aHUMaJICs B Oy/yIlieM, Mojie3Ho uX 3HatTh. [loaTOMy B JaHHON 00pa3zoBaTenbHOI MporpaMMe peaanu3yeTcs CHHTeTHYeCKHi
MOJAX0Jl K €CTECTBEHHOHAyYHOMY 00pa30BaHHIO, KOTOPBIA MO3BOJISET, C OJHOW CTOPOHBI, c(POPMUPOBATH IEJIOCTHOE MPEACTABICHUE O MHpE, a, C
JPYroil CTOPOHBI, OOJIErYUTh MOHUMAHHE CI0KHBIX XUMHYECKHX TPOOIIeM.

Ileparornyeckasi uejgecoodpa3sHocTb. Kak M3BECTHO, XMMHUS CUMTAETCS B IIKOJE OJHUM M3 CaMbIX CJOXHBIX MPEIMETOB U BBI3BIBACT Y
MHOTHUX IIKOJIbHUKOB HEJOTIOHUMAHUE U HETIPUATHE C IIEPBOT0 ro/1a 00y4eHusl.

Cpeny MpUYMH TaKOrO BOCIPHATHS NpPEIMETa MOXKHO Ha3BaTh HEONPABAAHHO OOJBIION 00BEM M AKIEKTUYHOCTH YUEOHOTO MarepHasia B



LIKOJIBHBIX MTPOrpamMMax, a TakKe HEJIOCTATOUHYI0 MOTUBUPOBAHHOCTD JETEH K M3YUCHHUIO XUMUHU.

Kpowme toro, B mocneanue roibl HabMI01a€TCsI COKPAIEHUE YaCOB, OTBOJAMMBIX Ha XUMUIO. J{ajmeko He JUIs BCeX JeTel XUMUs CTaHeT Oymymiei
npodeccueii, o3TOMYy WHTEpEC K IPEIMETy IMaaeT, Kak TOJhKO BO3HUKAIOT CIOKHOCTH B MOHMMAHWU TEX WJIA HHBIX TEM, TPYAHOCTH B PEIICHUU
3a/1a4, MPOoOJIEMBI PU TPOBEIACHUH JTa00PATOPHBIX PadOoT. LIIKOJFHUKM 4acTO CYUTAIOT, YTO XUMHYSCKAst TEOPHUS CyXa M 3aIyTaHa.

CoBepiiieHHO WHAS TO3UIUS POpMUpPYETCs Y peOEHKA TPU BOSHUKHOBEHUH COOCTBEHHOM 3aMHTEPECOBAHHOCTH B H3yUCHHUH IPEMETA.

Jannasi oOpa3oBarenbHas MporpaMma OpUEHTHPOBAaHA Ha TO, YTOOBI MHTEPEC K XMMHHM BO3HHUK M 3aKpenuiics Ojiaronapsi UCTOJIb30BaHUIO B
00y4YEeHHH HCCIEA0BATEIHCKOTO MOIX0a, TPH KOTOPOM JIETH MOCTUTAIOT MPEIMET XUMHUU Yepe3 COOCTBEHHOE yueOHOe HcclieJoBaHue. Takol moaxoq
MO3BOJIAET 00YYAIOITUMCS HE TOJILKO OCBOWTH TOHSITHUIHBIN ammapaTr ¥ 3allOMHUTh HEKOTOPhIE BaXXHbIE (DAKThI, HO U MOJYYUTh HABBIKHM MPOBEICHUS
CaMOCTOSITEJIBHOTO HCCJIEIOBAHUS, KOTOPhIE MOTYT OBITH TOJIE3HBI JJIsl MOCJEAYIOUIEH caMmopeanu3aluu B Jt000i Ipyroil oOnactu yuyeOHOW U B
OymyiieM mpodhecCHOHaTBLHOM ACSITEIIBHOCTH.

Hcxons u3 Takoro moaxo/a, B eHTp oOydeHusl TI0 TaHHOW MTporpamMMe CTaBsITCS pa3BUTHE €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U OBJIA/ICHHE
WCCIe0BaHUEM KaK METOJIOM HAay4dHOTo TMo3HaHus. [1o3ToMy Ha 3aHATHSX OOJIBIIIOE BHUMAHUE OTBOJUTCS MPAKTHUUYECKHM paboTaM pa3HBIX BHJIOB,
MpUYEM 3HAYUTEIILHOE BpeMsl yIEseTCsl IPOBEICHUIO CAaMOCTOSITENIbHBIX UCCIIEIOBAHMI 110 BEIOpaHHBIM TeMaM. HachlleHHOCTh HaualbHOTO Nepuoaa
W3Y4YEHUS] XMMUU JEMOHCTPALIMOHHBIMU ONBITAMH CTUMYJIMPYET HHTEPEC K XUMUHU U KEJTaHUE U3y4aTh 3Ty HAyKy.

[IporpamMma BeICTpO€HA TaK, 4TO B JaJbHEWIIIEM BHUMAaHUE JIeTeil Ha 3aHATHUAX HAIPABIIEHO HA BBHINIOJHEHHE OIbITA, U3yUeHHEe, HaOII0AeHnEe U
(bukcauio ero pe3yibTaToB BO BCEX MOJIPOOHOCTSIX. B 3ToM ciiyuae mpuémbl U AEWCTBHUS BOCHPUHUMAIOTCS OOy4YalOLIMMUCS HE KaK BOJIIEOHBIE
MaHUIYJISIUN, a KaK 3aHUMaTelbHash HEOOXOAUMOCTh, 0e3 KOTOpOW HEBO3MOKHO OCYIIECTBUTH CTOJIb MPUBJIEKATEIbHBIC IS HUX XUMHYECKHE
MIPEBPALLECHUSI.

OTanYNTEeIbHON 0CO0CHHOCTHIO MPOrpaMMbl «Y TUBUTEIIbHASI XUMUS» SIBISETCA TO, YTO JIaHHAsS MPOrpaMMa MMEET €CTECTBEHHOHAYUHYIO
HaIlPaBJIEHHOCTh C 3JEMEHTAMH XYI0KECTBEHHO-ICTETUYECKON HAINPABICHHOCTEH, TaK KaK 3HAKOMHUT C MUCTOPHUYECKHMMH aCIIEKTAMHU CTAHOBJICHUS U
pPa3BUTHUS XMMHHU, a TAKKE Pa3BUBAET MOCPEACTBOM IPEIMETa XUMHUH ICTETUUYECKOE BOCHPHUATHE OKPYKAIOIIET0O MHUPA, YTO MIPAET BAXKHYIO pOJib B
MOBBIIIEHUH BHYTPEHHEH MOTHBAIMH K OCBOEHHIO 3TOTO MpeaMeTa U (POpMUPOBAHUU OOIIEH KYIbTYPhl 00YyJaOLIUXCS.

IIporpamma opueHTHpPOBaHA Ha Bo3pacT oOyuawommxcs 14-17 ger. s oOyueHus: IpUHUMAIOTCS BCE JKETAIOIINE, YTO JaeT BO3MOXKHOCTh
3aHMMAThCSA C PAa3HOOOPA3HBIMU KAaTETOPUSIMH JIETei: OJlapeHHBIMH, AETHbMU U3 TPYII COIUAIBHOTO PUCKA, NTETHbMHU M3 CEMEH C HHU3KUM COLMAIbHO-
HSKOHOMHUYECKHUM cTaTycoM, a Takxke aetu ¢ OB3. [Ipu pa3paboTke AaHHOI MpOrpaMMbl YUUTHIBAIHCH BO3PACTHBIE MCUXOJIOTUYECKHE 0COOCHHOCTHU
JeTell JaHHOTO BO3pacTa, MCcuxo(pu3niecKkue 0COOCHHOCTH pa3BUTH U 00pa3oBaTeNbHbIe MoTpedHocTH Aeteit ¢ OB3.

®opma o0y4eHUs1 — OUHasl, AyAUTOPHBIE, BHEAYIUTOPHBIE (IKCKYPCUH, TIPAKTUUECKUE PaOOThI), TECOPETHUECKHUE U IPAKTHUUECKUE 3aHATHS.

®opma opranu3auuu 3aHsaTuil. B mporpamme s3¢ppekTBHO codeTaroTCss HHAWBUyalbHBIC, TPYIIOBLIE U KOJIJIEKTUBHBIE (DOPMBI paOOTHI.

O0beM M CPOK OCBOEHHUS] MPOrpaMMbl, pe:kuM 3ausaTuil. [IpogomkurensHOCTh yuebHOTO Tona — 34 y4yeOHBIX HeNeNb, Harpy3ka 1 daca B
Hegento (Bcero 34 yaca B roj1). 3aHSITHS MPOBOJSATCS C IOCTOSSHHOM CMEHOU JESITeIbHOCTH.

[TpoucxoauT yrnyoaeHne MOTyYeHHBIX 3HAHUM 110 XUMUU C aKIIEHTOM Ha MOJYYeHHE HaBBIKOB CAMOCTOSTEIHHON UCCIIE0BATEIHCKOM paOOTHI.
dopMa 3aHATUN NPELyCMATPUBACT COUYETAHUE TEOPETUYECKOM YaCTH € IOCIEAYIOIIEW MPAaKTUYECKOM MPOBEPKOM M 3aKPEIICHUEM IIOJIyYEHHBIX



3HaHUH MyTEM MPOBEICHUS PA3TMYHBIX OTBITOB Ha 0a3e XMMUYECKOU 1ab0paTopuu.

Cpok peanusaiuu nporpammsl-1 rog.

Llesn u 3a7a4n NPOrpamMmbI

Heap mporpamMmmbl — siBisieTcss (GOPMHUPOBAHKE y YYAINIUXCSI TITyOOKOTO M YCTOWYMBOTO MHTEPECa K MHPY BEIISCTB U XUMHUYECKUX
MpeBpaIleHui, MpruoOpeTeHne He0OXOIMMBIX TPAKTUIECKUX YMEHUH U HABBIKOB I10 JJAOOPATOPHON TEXHUKE; CO3JJAHNE YCIOBUMN IS PACKPBITHS
POJM XMMHH KaK HHTETPUPYIOIIEH HAYKH €CTECTBEHHOTO IIMKJIA, UMEIOIIeH OTPOMHOE MPHUKIIATHOE U BAICOJOTHIECKOE 3HAYCHHE.

3apaum:
Ooyuaromue:
O AaTb HPCACTAaBJICHUC 00 OCHOBHBIX HOHATHIX HeOpFaHquCKOﬁ XUMHHU — aTOMax, MOHaxX WM MOJICKYyJax; O KJ'IaCCI/I(l)I/IKaHI/II/I

HCOPraHN4CCKUuXx COC}II/IHeHI/Iﬁ Ha KHCJIOThI, OCHOBAHHA U COJIH,

C 00y4UTh OCHOBaM MPAKTUYECKON XMMUU: aHATIU3Y U CHUHTE3Y;

C Hay4YUTh MPUHIUIIAM U METOMKE MPOBEICHUS UCCIIEA0BATEIbCKOM padoTHI;

C 00yuuTh paboTe ¢ XUMUYECKHMMH pEaKTUBaMU U MPUOOpaMH, MPOBEICHHUIO MPOCTEUIINX J1a0OpaTOPHBIX OIEpalHii: Harpes,
MepPEeroHKa, SKCTpakUus, (GUIbTPOBAaHUE, B3BEIIMBAHUE U T.1I.;

C 03HAKOMUTb C MPOUCXOKIECHUEM U PA3BUTHEM XHUMUU, UCTOPUEH MPOUCXOKIACHUS XUMUUYECKUX CUMBOJIOB, TEPMUHOB, TOHSTUH;

C MO3HAKOMUTH CO CTAPUHHBIMU 3KCIIEPUMEHTAMU;

C Hay4YUTh CAMOCTOSITENILHO HaMe4aTh 3a[auy, CTAaBUTh KCIIEPUMEHT U OOBSICHSITH €ro pe3ylbTar.

C MOATOTOBUTH K U3YYEHUIO XUMHUH Ha MOBBIIICHHOM WM YIIIYyOJIEHHOM YPOBHE.

Pa3BuBarwmue:

C pa3BUTh HAOIIOJATENLHOCTD U UCCIIEA0BATEIbCKUN UHTEPEC K IPUPOIHBIM SBJICHUSAM;

C pa3BUTH y 00y4aIOIINXCS HHTEPEC K TO3HAHUIO, K TPOBEICHUIO CAMOCTOSITENIbHBIX UCCIIeI0OBAHUA;

C Pa3BUTh aKKYPAaTHOCTh, BHUMATEIBHOCTh, CTPOTOCTh B COOIIOICHUHN TPEOOBaHUI TEXHUKU OE€30MaCHOCTH;

C BBIPa0OTATh MEPBOHAYAIIbHBIE HABBIKH PAOOTHI CO CHEIMAIBHOM JINTEPaTypOii;

C chopMUPOBATH U PA3BUTh MOJIOKUTEITHHYIO MOTHBAIIMIO K TATbHEUIIIEMY U3YUSHHIO €CTECTBEHHBIX HAYK;

C Pa3BUTH MMO3HABATENBHYIO U TBOPUYECKYIO aKTUBHOCTH;

C Pa3BUTh ICTETUYECKOE BOCTIPUATHE CTPYKTYPHI, OPMYT XUMUUECKHX JIEMEHTOB, Pe3yIbTaTa COOCTBEHHOM JESTEIILHOCTH.

BocnuraresabHble:

C BOCITUTATh KOJJIEKTUBU3M;

C BOCITUTATh MTPABUIIbHBIN MOX0]] K OPraHU3allii CBOETO JOCYTa;

C BOCITUTATh YOEKJICHHOCTh B TIO3HABAEMOCTH OKPYKAIOIIEro MUPa U HEOOXOAMMOCTH IKOJIOTUIECKH TPAMOTHOTO OTHOILIEHUS K

cpene oOuTaHusl.



VYuebOHnblii mian (34 yaca)

CoaepikaHue pPorpaMmsl

HazBanue pa3aejioB U TEM

KoaunyecTBo yacos

(DOpMI)I aTrecranum

n/n Teopus IIpakTnka Bcero
BBenenue B nporpammy 0.5 0.5 1 Y cTHBII omIpoc
CobecenoBanue ¢ 1eTbMU. BBoHOE 3aHsTHE. 0.5 0.5 1 'Y cTHBII orpoc
1
IIpeamer xumuu 2 2 4
[TonsiTusA: atom, MOJIEKya, SIEMEHT 1 1 XUMHUYSCKUM TUKTAHT
1
OU3NYECKUE U XUMUYECKUE SIBJICHUS 1 1 Pemienne
2 TPEHUPOBOYHBIX
YIIpaKHEHU I
YucTrle BemtecTsa U cMecu. Pa3znenenne cmecen 0.5 0.5 1 Permenue
3 TPEHUPOBOYHBIX
yIpaKHEHU I
3aK0oH COXpaHEHUsT MacChl 0.5 0.5 1 Y cTHBIH orpoc
4
XuMHYEeCKHE peaKInuu 1 1 2
[ToHATHE O XUMHUYECKOM B3aNMOIEHCTBUN 0.5 0.5 1 Brimosaenue
1 BEIIIECTB [PAKTUYECKUX 3a/1aHUM
[TpuHnuIb rpadguaeckoro 0ToOpakeHUs 0.5 0.5 1 Pemenue
2 peaximii TPEHUPOBOYHBIX
YIIpaKHEHU I
CoBpemenHoe 1a0opaTopHoe o6opynoBanue (0.5 0.5 1 TectupoBanue
PaGora ¢ razamu 1 2
Pa3Butne xumun. Oneitel k. [Tpuctin, 1 - 1 Y CTHBIH OIIpoc
1 K.-B. llleene
Bonopon, kucinopon u ammmuax 2 2 PerieHre MpakTHYECKUX
2 3aMaHuil




Hcropus xumuu. 1 1 2 TectupoBanue
JTanbl B U3yYeHUH ra30B U PacTBOPOB
Pa6ora ¢ pactBopamu. Boaa 2 2
[ToHsTHS: pacTBOP U pacTBOpPEHKE 0.5 0.5 1 'Y cTHBII ornpoc
1
Kpucramis 0.5 0.5 1 'Y cTHBII onpoc
2
[[€moun 1 KMCIOTHI 0.5 0.5 1 Permrenne
3 TPEHHUPOBOYHBIX
YIpaKHEHU I
Commn 0.5 0.5 1 PerieHne
4 TPEHUPOBOYHBIX
YIIpaKHEHU I
Xumus BOKpyr Hac. [Ipasganynas xumus 1 - 1 Y cTHBIH o1poc
MeTtanjbl 1 X COeTMHEHUSI 1.5 1 2.5
Merajuisl 1 UX COEIUHEHUS — CTOUKHUE U 0.5 - 0.5 Y cTHBIH orpoc
1 aKTUBHBIE, TBEP/BIE U MATKHUE, IPArolleHHbIE
MeTaibl OCHOBHBIX TPYIIIT 0.5 0.5 1 PerieHne MpakTUYECKUX
2 3a1aHui
Mertasnibl TOOOYHBIX TPYIIT 0.5 0.5 1 PemeHne MpakTUYECKUX
3 3a1aHUi
DJIEKTPOXUMHUS 1.5 0.5 2
0
lanpBaHMYECKUE DIIEMEHTHI 1 - 1 Y CTHBIN OITPOC
0.1
YcrpoiicTBo Gatapeiiku 0.5 0.5 Y CTHBII OITpoc
0.2
Koppo3us meTamios. 0.5 - 0.5 BolinosiHeHue
0.3 [3ammuTa OT KOppPO3UU MPAKTUYECKUX 3a/IaHUH
Keneso. CBoiicTBa Keje3a 1 3 4




OcoOeHHOCTH KeTie3a U COSAMHCHHMI JKeTe3a. 1 - 1 Brinosinenue
11 | Maruerusm TPEHUPOBOYHBIX
YIpaKHEHU I
Peakuu coenunenuii xenesza. Xummaeckas - 3 3 Brimosinenue
1.2 | pamyra MPAKTUICCKHUX 32 IaHUI
Hemertanbl 1 2 3
2
Cepa u dhochop — THITUYHBIE TIPEICTABUTEIN 0.5 0.5 1 BrimosiHeHue
2.1 | HemeTaIOB MPAKTUICCKHUX 32 IaHUH
I"anorensl. CX0JICTBO U pa3inyus 0.5 0.5 1 TectupoBanue
2.2
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIMU B |- 1 1 Brimoinenue
2.3 | ObITy U B 1aboparopuu [PAKTUYECKUX
3agaHui
I'eHeTnuyeckas CBsI3b HEOPraHUYECKHX 2 0.5 2.5
3 coeHeHn
MHuoroo0pa3ue HeOPraHUYECKUX XUMUIECKUX 1 - 1 Perienue
3.1 | BemiecTB U peakui TPEHUPOBOYHBIX
YIIpaKHEHU I
Oxcupl METaIOB U HEMETAJIOB 1 1 BrimonHenue
3.2 [TPaKTUYCCKIX
3a1aHni
Hrorosoe 3ansarue 1 - 1 TectupoBanue
4
Hroro 18 16 34




Coaepixkanue kypca (344.)

Paznen 1. Beenenue.

Tema 1.1. CobecenoBanue ¢ netTbMu. BBoaHoe 3aHsATHE.

BBIHCHGHHC NCXOIHBIX HpeILCTaBJIeHI/Iﬁ 0 HpeI[MCTC XUMHUHU U O6HaCTI/I eé HpI/IMeHeHI/Iﬁ.

Texnuka Ge3omacHocTH. 3HAKOMCTBO ¢ rpynmnoil. Paccka3 o coxepskaHum mporpaMMsbl nepBoro roaa oOyuenus. IIpaBuiia moBeneHus B
nabopaTopHm.

Ilpakmuueckasn uacms. Texauka 6€30MaCHOCTH B pad0Te C XUMHYSCKUMH PEAKTUBAMHU, DIICKTPOIIPHOOpAMHU M HarpeBaTeIbHBIMU TIPHOOPAMH.

Paznean 2. Ilpeamer xummum.
Tema 2.1. IToHsiTHS: aTOM, MOJIEKYJIA, 3JIEMEHT.

[[TapocTepkHeBass MOJAETb MOJICKYJbI. BerecTBa BOKpyr Hac. BO3HMKHOBEHHWE W Pa3BUTHE TEOPETHYECKUX MPEACTABICHUN O BEIIECTBE.
Cruxumn Apucrorens n aromuctuka Jlemokpura. PasButne aromuctuyeckux npeacraBieHuil B Tpyaax P. boins n [[x. JlanpToHa. 3aKOH OCTO SIHCTBA
COCTaBa BEIIECTB.

Ilpakmuueckaa ywacmp. 3HAKOMCTBO C KOJUIEKIIMEN XUMUYECKUX BellecTB. [locTpoeHne Moaeneil MoJIeKys pa3HbIX BELIECTB.

Tema 2.2. ®u3nueckue U XMMHYeCKHE SIBJICHHS.

SABnenus pusmveckue u xumuueckue. ['openue ceeun. Mzyuenne peakiuu ropeHusl.

Ilpakmuueckas wacme. I1naBnenue napaduna. VMzrotopneHue cedn U3 napaduHa uin Mbliaa. ATXuMus («30JI0TOH JOXKAb» U IIUPUTHI).

Tema 2.3. UncTble BewecTBa H CMeCH.

[TpupoHble cMecH — BO3yX, He(pTh, MUHEpalbl. MI3ydeHue KOJUIeKIMHI.

Ilpakmuueckaa uacme. I1paBuna paboTsl ¢ Becamy. B3BemmBanue, NpuroToBieHne cMeceil MeTajlia i HeMeTaia.

Pa3nenenne cmecei.

OuncTKa BELIECTB, IEPEKPUCTAIIIU3ALINS.

Ilpakmuueckas yacmp. ONBITHI IO PA3JCICHUIO CMECEN.

Tema 2.4. 3akoH coOXpaHeHHsI MaCChI.

XuMHYecKas peaklius KaK OTPaKEHUE 3aKOHA COXPAaHEHUS MacChl.

Ilpakmuueckaa wacms. lIpurotosnenue cMecu Jlemepu.

Pa3nen 3. Xumnueckue peakumm.

Tema 3.1. IlonsiTHe 0 XUMHYeCKOM B3auMojeiicTBuu BemecTB. Ipu3Haku xumuueckux peakuuii. HabmroneHnne npu3HakoB XMMHUYECKON
pEaKIyH.

Tema 3.2. [IpuHuMnBI rpaduyecKoro 0To0pakeHus peakuuii. XuMHUYeCKre YpaBHEHUS.

Ilpakmuueckas uacme. IIpoBesieHre TPOCTENIINX OTBITOB, BBISIBJICHUE U OMMCAHNUE OCOOCHHOCTEHN MPOTEKAHMS PA3IMYHBIX PEAKIIUiL.

Paznen 4. CoBpemeHnHoOe 1a00paTOpHOE 000pPyI0BaHUE.



[MpuHIMTIBL paboThl 000PYAOBAHHUS XUMHYECKON JIA0OpATOPUU: MATHUTHBIC MEIIATKH; BEChl MEXaHUYECKUE JIaOOpaTOpHBIC, TOPCHOHHBIC,
AQHATMTUYICCKUE; BBITSHKHOM mIKad; MydenbHas 1edb.

Ilpakmuueckas uacme. Vicnons3oBanue 000pyAOBaHHS JUIS MIPOBEICHUS JIA0OpaTOpPHBIX paboT. Pabora ¢ meHTpudyroid, MUKPOCKOIIOM,
MAarduTHON MEIIaJIKOM.

Pa3nen 5. PaGora ¢ razamm.

Tema 5.1. PazButue xumun. Onbitel k. [Ipuctian, K.-B. Hleene.
«JlecHoli ra3» 1 cnocoObl «yITy4IIEHHs» BO3/ayXa.

Ilpakmuueckasa uacmep. OnbiTel ¢ CO2 1 O2. Texnuka 0e30MacHOCTH TP padboTe C Tra3aMu.

Tema 5.2. Bogopoa, KHCJIOPOJ, aMMHAK.

[Tonarue uuctotel raza. ['pemyunii ra3. ILtoTHOCTS raza.

Ilpakmuueckasa wacme. IlonyyeHue Boopo/ia, KUCIOpoJa U aMmmHuaka. M3mepeHue mioTHOCTH rasa.

Paznen 6. UcTopusi XuMuu. ITanbl B U3y4YeHHH ra30B H PaCTBOPOB.

Uctopus tpanchopManuu npeacTaBiIeHU yIEHBIX O CTPYKType raz000pa3HbIX BEIIECTB M TEOPUHM pacTBOpoB. M3yueHue coctaBa BO3lyXa.
Otkpertus [[. Pesepdopna, A. JlaByasse u I'. KaBennuma. Pa3sButue teopuu ropenus. OnpoBepxeHue teopun ¢ioructona. Teopuu pactsopos C.
Appenunyca u [. 1. Menneneena.

Pa3znen 7. Pabora ¢ pacrBopamu. Boaa.

Tema 7.1. [IoHSITHSI pACTBOP U PACTBOPEHHE.

TBépaple, )xunkue, ra3000pazHbie pacTBopbl. Hackimennsiit pactBop. Henacwiennsiit pactsop. [lepeckimennsiii pacTBop. PacTBopuMOCTb.

Ilpakmuueckas yacms. llpuroroBiieHue pacTBOPOB U3  KHUJKOIO CTEKIIa

«Heopranuyeckuii jiec — 3aralouHblid U IPEKPACHBII.

Tema 7.2. Kpucrauibl.

Kpucrannu3zaius u3 nepechiieHHbIX paCTBOPOB.

Ilpakmuueckasa wacms. BripalinBaHnne MOHOKPHUCTANIOB U3 HACBIILIEHHOIO PacTBOpa.

[TomyqaeM u pucyem KpUCTaJLIbl pa3HOH (HOPMBL

Tema 7.3. I11é/1044 U KUCIOTHI.

PacTBops! menoueit u kucnoT. Boaa B pusuke, xumuu u 6uonoruu. [IpupoiHbie 0CMOTHYECKUE SIBICHUSL.
Ilpakmuueckas uwacms. Y cTpaHeHHe KECTKOCTU BOJIBL. DIEKTPOIMTHL. Jlucconnanus.

Tema 7.4. Coun.

Muoroo6pasue cozeir. Cost BOKpYT Hac, ux peakuuu. KpacoTa XuMH4ecKUX peakiuil.

Ilpakmuueckasn wacms. Kpuctramumsanus cojied U3 )KEJaTHHOBBIX IEHOK.

Paznen 8. Xumus Bokpyr Hac. [IpazaHuyHasi Xummus.

[Tpuniune! neicTBus GeiiepBepKoB, XUMUYECKHX 3MEH, APAKOHOB, XJIOITYIIEK.


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

XUMHUYECKUE 3MEHU U IpakoHbl. DOKYyChl, OCHOBAHHBIC HA U3MECHEHUM LIBETA PAacTBOPA IPU XUMUYECKOM peakuuu. DeliepBepku. MpuIbHbIE
Iy3bIpH, O YEM OHU MOT'YT paccka3arb?

Pa3zgen 9. Meraiibl 4 X COeIMHEH M.
Tema 9.1. MeTasJibl M UX COeTUHEHHUS — CTOHKUE U AKTUBHBIE, TBEP/bIE U MATKHE, IPAroleHHbIE.

Mertainnsl B Tabnuue Mengeneesa. CTpoeHue aToMa Ha IpUMeEpPE aToMa MeTala.

Ilpaxkmuueckas yacmo. PU3NYECKUE U XUMUYECKHE CBOMCTBA METAJLIOB.

Tema 9.2. MeTa/11bl 0CHOBHBIX I'PYHIL.

CBoiicTBa, CTpOCHHE aTOMa.

Ipakmuueckas wacme. OnbiTel ¢ SN u Al

Tema 9.3. MeTasibl NOGOYHBIX IPYIIL

Mens, cepebpo, 301010, IHK. CBOWCTBA, CTPOCHUE aTOMA.

Ipakmuueckan wacms. Kakue metaiibl ecTh B amne Hakaauanus (W, Mo, N). [Iparounenusie metaiibl. Beinenenune Au u Ag. «Kaccues
nypnyp». BeipamuBanue moHokpuctamioB Cu. «llepesbsi» [Tapanensca u FOnurepa.

Pa3nen 10. Dnexrpoxumusi.

Tema 10.1. F'anbBaHMYecKHe 3J1eMEHTHI.

Ucropust otkpeitus. [lonstue o rampBanuke. CocTaB M NMPUHIUIBI pabOThl TalbBAaHWYECKUX dJIeMEHTOB. [IpakTuueckas dactb. PaboThr ¢
OarapelikamMu

Tema 10.2. YcrpoiicTBo 6aTapeiiku.

Paznoxxenue Boibl Ha BOJAOPOJ U KUCIOPO.

Tema 10.3. Koppo3usi MeTa/L10B. 3a1iuTa 0T KOPPO3UH.

[IpuurHbI ¥ TOCIEACTBUS KOPPO3UU METAILIOB. 3aIllUTa OT KOPPO3UHU.

Ilpakmuueckan yacmp. ONBITHI 110 U3YYCHUIO KOPPO3UU METAIIIOB U 3aIIUTHI OT HEE.

Pazgen 11. Keaeso. CBoiicTBa KeJjie3a.

Tema 11.1. OcodeHHOCTH 3Kej1e3a U CoOeJUHEHHH Ke1e3a. Maruerusm.

XKenesnsrii Bek. XKene3o Bokpyr Hac. CTeneHu okuciaeHus kenes3a. [loHsaTre MarueTu3ma.

Ilpakmuueckan uacmsp. KauecTBeHHbIE peakiuu Ha HMOHBI kene3a. [lomydenwe mnupodopHoro sxkeneza. OMbBITHL, JAEMOHCTPUPYIOIIHE
MarHeTusM.

Tema 11.2. Peakuum coennHeHuii xene3a. XuMuueckas pajayra.

OcoOeHHOCTH COEMHEHUM Kene3a U UX peakiii.

Ilpakmuueckasn uacmsp. ONBITH TIO TIOTYYSHHUIO PA3HOIBETHBIX COSIMHEHUH Keme3a.

XuMuueckasi pajayra 1 XaMU4ecKkuii csetodop.

Pa3nen 12. Hemeranibl.



Tema 12.1. Cepa u pocop — THIMYHBIE NPEACTABUTEIH HEMETAJLIIOB.

Coenunenns S u P. Xumudaeckue cBoiicTBa coeaunennii S u P. Ayuorponusi.

OKHCIUTETEHO-BOCCTAHOBUTEILHBIC CBOMCTBA COCTMHECHHM cepbl U (hocdopa.

Ilpakmuueckan yacmp. OeiiepBepku Kak  MpUMep TUMUYHON OKUCIUTEIFHO- BOCCTAHOBUTEILHOM PEaKIIUU.
Tema 12.2. T'anorensl. CxoacTBa U pa3inyusi.

Hcropust OTKpBITHS HEKOTOPBIX TAJIOTEHOB. ["aiorensl — onacHeie U noje3nbie. Yem maxaer mope? 3aueM opranuzmy ioa?
Ilpakmuueckasa wacmso. ONBITHI IO OTYYEHHUIO TATOT'€HOB.

Tema 12.3. OKHCIANTEILHO-BOCCTAHOBUTEIbLHBIE PeaKIMU B ObITY U B JiagopaTopun. OBP.

Ilpakmuueckasa ywacmp. BriBeieHre NISATEH U TIOJIY9eHHE KPAacOK. XMMHUYECKUE BYJIKAHBI.

Paspnen 13. I'eHeTnueckasi CBSI3b HEOPraHMYECKUX COCAUHEHUIA.

Tema 13.1. MHoroo6pa3ue HeOPraHU4eCKMX XUMHYECKHX BeleCTB U PeaKIHii.

Kosnbua JInzeranra.

Ilpakmuueckas wacme. [IpoBeieHNE CIOKHON LETH XUMUYECKUX PEAKIUHI ISl TOJTydeHusl koJien Jlnzeranra.
Tema 13.2. Oxcuabl MeTAJIOB U HEMETAJLJIOB.

Heopranunueckuii cuntes. ['eHeTHUecKas CBSI3b HEOPTaHUUYECKUX COEIMHEHUM.

Ilpakmuueckas wacms. [lonydeHue u CBOMCTBA OKCUIOB.

IIporpamma oGecneunBaeT JOCTHKEHHE CJIeIYIOIMX Pe3yJbTATOB 0CBOEHHS MPOrpaMMbl IONOJHUTEIHLHOT0 00Pa30BaAHMA:
JIMYHOCTHBIE:

T copMHUpPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHUS K Y4YEHHIO, TOTOBHOCTh WM CIIOCOOHOCTH, OOYYalOUIUXCSl K CAaMOPa3BUTHIO H
caM000pa30BaHHI0 Ha OCHOBE MOTHBAllMU K OOYYEHHUIO W IMO3HAHUIO, BHIOOPY JAajbHEilIero oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUPE
npodeccuil U MpodeCCHOHANBHBIX MPEANOYTEHUH, OCO3HAHHOMY IMOCTPOSHUIO WHAMBHUIYaTbHON 00pa3oBaTeIbHONW TPAEGKTOPUU C YIETOM
YCTOMYMBBIX MO3HABATEIHLHBIX HHTEPECOB;

[ chopMHUpPOBAaHHOCTh  IEIOCTHOTO  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YypPOBHIO  pa3BUTHUS HAyKu U

0OIIECTBEHHOM MPAKTUKH;

[ chopMHUPOBAaHHOCTH KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPIIUMU U MIIAIIINMH,

B 00pa30BaTENbHOM, OOIIECTBEHHO IMOJIE3HON, Y4eOHO- HCCIeI0BATEIbCKOM, TBOPYECKON U APYTrUX BUIAX JAESITEIbHOCTH;

T yMeHHE SICHO, TOYHO, TPAaMOTHO H3JlaraTh CBOM MBICIM B YCTHOW WU MUCbMEHHOW peYM, MOHMMATh CMBICI MOCTaBJIEHHOM 3ajayu,

BBICTPaUBATh aPIYMEHTALUIO, IPUBOIUTH PUMEPHI U KOHTPIIPUMEPHI;



[ mpeacTaBlIeHHE O XMMHUYECKOM HayKke Kak cepe 4enoBeuecKOol NeATeNbHOCTH, 00 3Tamax e€ pa3BUTHS, O €€ 3HAYMMOCTH IS
pa3BUTHS LUBUIN3ALIUY;

C KPUTHUYHOCTb MBILJIEHHS], yMEHUE PACIIO3HABATh JOTMUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

T KpeaTWBHOCTb MBIIUIECHUS, THUIIMATUBA, HAXOAYUBOCTb, aKTUBHOCTH IPHU PEIICHNHU 3KCIIEPUMEHTAIbHBIX U pACUETHBIX 3ajady;

T yMeHHE KOHTPOJIMPOBATh MIPOLECC U Pe3yIbTaT yueOHOM NCCIIEA0BATENIBCKOM NEATEIbHOCTH;

C CHOCOOHOCTH K SMOLIMOHAIIBHOMY BOCIIPUSTHIO XUMUYECKUX OOBEKTOB, 3a/1a4, PEIICHNUH, pacCyKICHUH.

MeranpeamMerHble:

T yMEHHE CaMOCTOATEIbHO IUIAHMPOBATH AJIbTEPHATUBHBIE MYTU JOCTHXKEHHUS 1IeJiell, 0CO3HAHHO BBIOMpATh Hambosee 3PPeKTUBHBIE
CHoCcoObI penieHus y4eOHbIX U MO3HaBaTeIbHBIX 33/1a4;

T YyMEHHE OCYILECTBJIATH KOHTPOJIb IO pE3ylbTaTy U IO CIOCOOy NEHCTBHS Ha YpPOBHE IPOU3BOJIBHOTO BHUMAHUS M BHOCHUTH
HE00X0AUMble KOPPEKTHBBI;

T yMeHHE aJileKBaTHO OLEHUBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBIMOJHEHMs y4eOHOW 3amaud, €€ OObEKTUBHYIO TPYAHOCTH U

coOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUs;

_| 0CO3HAHHOE BJIa/ICHUE JOITMUYECKUMHU JEUCTBUSIMU ONIPEICICHUS OHITHI, 0000IEHNS, YCTaHOBICHHSI aHAJIOTUH, KiaccuuKaluy Ha
OCHOBE CaMOCTOSITEJILHOTO BBIOOpA OCHOBAHUI U KPUTEPUEB, YCTAHOBJICHHS POJIOBUIOBBIX CBSI3Ei;

_ yMEeHHE YCTaHaBIMBaTh IPUYMHHO-CIEJICTBEHHBIC CBSI3HM;, CTPOUTH JIOTHUECKOE PpacCyXACHHE, yMO3akKitoueHue (MHAYKTUBHOE,

JIeIyKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

~| yMEHHE Cc03/1aBaTh, IPUMEHATH U NMPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA, MOAETH U CXEMBbI JUIsl pElIeHUs YUeOHBIX U
M03HABATENbHBIX 33/1aY;

Tl yMEHHUE OpPraHH30BBIBATH YU€OHOE COTPYAHHYECTBO U COBMECTHYIO ACSTEIBbHOCTh C YUUTEJIEM U CBEPCTHHUKAMH: OINPEACIATH LENH,
pacnpenenenue GpyHKIUNA U poyield y4aCTHUKOB, B3aUMOJICHCTBUE U 00IIME CrOCOOBl pabOThl, yMeHUE paboTaTh B TPYIIeE: HAXOAUTH oOliee
pelieHre M paspemarb KOH(MIMKTHI HAa OCHOBE COTJIACOBAaHUS TMO3WIUN W y4€Ta HMHTEPECOB; CIylIaTh MNapTHEpa; (HOPMyIHUpOBATh,
apryMEHTUPOBaTh U OTCTAUBAaTh CBOE MHEHHUE;

T copMUPOBAHHOCTh y4EOHOW U  OOIIENOJIb30BATEILCKOM KOMIIETEHTHOCTH B OO0JNAacTH HCMOJb30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHojoruil (MKT-koMIeTeHTHOCTH);

_| mepBOHAYaJbHBIC MPEACTABICHUS 00 HACSIX M O METOJaX XMMHUH Kak 00 YHUBEpPCAIbHOM SI3bIKE HAYKH W TEXHHUKH, O CPEICTBE
MO/JIETMPOBAHUS SIBJICHUI U MPOIIECCOB;

_ yMeHHE BUICTh XUMHUYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHOMN CUTYyally B JPYTUX TUCIHUILIMHAX, B OKPYXKAIOIIEH KU3HU;



] yMeHHUE HaXOAUTh B PA3IMYHBIX HCTOYHUKAX WH(POPMALINIO, HEOOXOTUMYIO JUISl PEIICHUS] XUMHUYECKUX MPo0IeM, 1 IPEICTABIIAThH €€ B
MOHATHOM (hopMe; TPHUHUMATH PEIICHHE B YCIOBUSAX HEMOJIHON M N30BITOYHOM, TOUHOW M BEPOATHOCTHON MH(OPMAIIH;

_| yMEHHE MOHHMMAaTh M HCIOJIb30BAaTh XMMHUYECKUE CPEACTBA HAIJIAIHOCTH (MOJENH, YEPTEKU, CXEMbl U Jp.) Ul WIUIIOCTPALUH,
MHTEpIpETAINH, apryMEHTaIUH;

_| yMEHHE BBIJIBUTaTh TMIOTE3bI PU PELIEHUH YIEOHBIX 3a/1a4 U TOHUMATh HEOOXOAMMOCTh X MPOBEPKU;

_ yMEHHUE NPUMEHATh UHAYKTUBHBIE U JI€AYKTUBHBIE CIIOCOOBI pacCyX ACHUN, BUJETh pa3IMUYHbIE CTPATETUHN PELICHUS 3a/1a4;

_ IOHMMAaHUe CYLIHOCTH aITOPUTMUYECKUX PEINUCAHUN U yMEHUE IeHCTBOBATh B COOTBETCTBUH C MIPEIOAKEHHBIM aITOPUTMOM;

_ YMEHHE CaMOCTOSITeJIbHO CTaBUTh 1€JIM, BEIOUPATh U CO3JaBaTh aJTOPUTMBI JIUIsl PelIeHUs] Y4eOHbIX XMMHUUECKHUX MPooIeM;

_ yMEHHeE IJIaHUPOBATh U OCYILIECTBIIATH J1€ATEIbHOCTh, HATIPABJICHHYIO HA PEIIeHNE 3a/1a4 NCCIIeI0BATENIbCKOTO XapaKkTepa.

IIpeamerHbie:

_ ymeHue paboTaThb C XUMHUYECKHM TEKCTOM (CTPYKTYpUpOBaHHUE, U3BJIEUEHHE HEOO0X0AWMON HH(GOpMAalKM), TOYHO M TPaMOTHO
BBIDA)KaTh CBOM MBICIM B  YCTHOM M  IMCBMEHHOW  peYd, IPUMEHAA  XMMHMYECKYI0  TEPMHHOJIOTHIO W CHMBOJIHKY,
UCIOJb30BaTh  pa3jM4yHble A3BIKM XUMHMH (CJIOBECHBIM, CHMBOJMYECKHH, Trpaduueckuii), O0OOCHOBBIBATH CYXAEHHUS, IPOBOAUTH
KJIacCU(PUKAIHIO, TOKa3bIBATh XUMUYECKUE YTBEPKACHUS;

] BnaszieHue 0a30BbIM MOHATHMHBIM amlapaToM: UMETh MPEACTaBICHUE O XUMHUYECKOM 3JIEMEHTE, BIAaJIEHHUE CHUMBOJIBHBIM S3bIKOM

XMMUH, 3HAHUE XUMUYECKUX (HOpMYIT;

_ yMEHHE BBINOJHATh pacdyeTHble IpeoOpa3oBaHus (GOpMys, MPUMEHATh UX JJI pEIIeHUs Y4eOHbIX XMMHYECKUX 3aJad M 3ajad,
BO3HUKAIOIINX B CMEXKHBIX Y4€OHBIX ITPEIMETaX;

_ yMEHHE MOJIb30BATHCA XUMHUUECKUMH (POpPMyIaMH U CAMOCTOSITENIEHO COCTaBIIATh (POPMYJIbl 3aBUCUMOCTEN MEX Iy BETMUYMHAMM Ha
OCHOBE 0000IICHNS YACTHBIX CIIy4aeB U SKCIIEPUMEHTA;

_ yMEHHE peulaTh 3a/laud MO0 YpaBHEHHSIM M (opMyliaM, IPUMEHSTH MOJIydeHHblEe YMEHMS Ul pEeLIeHMs 3a/1a4 U3 XUMHH, CMEXKHBIX
IIPEMETOB, IPAKTUKH;

] oBazieHue CHUCTEMON (YHKIMOHANBHBIX TOHATHH, (QYHKIHMOHAIBHBIM $3BIKOM W CHMBOJIMKOM, yMEHHE CTpOUTb Tpaduku
3aBHCHUMOCTH BEJIMYMH, ONMCHIBATh UX CBOMCTBA, MCIOJIb30BaTh (PYHKIIMOHAIBHO-IpauyecKue MpEeACTaBICHUS JUIsl ONMMCAHUS M aHalIu3a
XMMUYECKUX 3a/1a4 U PeabHbIX 3aBUCUMOCTEH;

_ OBJIaZICHWE OCHOBHBIMH CHOCOOAMH TMPEJICTAaBICHHs M aHalW3a CTATUCTMUYECKHX JAHHBIX; YMEHHME MPOTHO3UPOBATh OTKPBITHE
HOBBIX BEIIECTB;

_| yMEHME NPUMEHATh U3yUEHHBIE MOHATHS, PE3YIbTAThl U METOBI IIPU PEIICHUNU 3aJad U3 pa3iIMyYHBIX pa3/ieioB Kypca, B TOM 4YHUCIIE

3a]1a4, HE CBOAAIIMXCS K HEIIOCPEACTBEHHOMY IPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.



®opMbI aTTECTALIMI

- (hopMBbI OTC/IKMBAHUS M (PUKCANMH Pe3yJIbTATOB:

B mnpouecce oOyueHHs OCYIIECTBISETCS KOHTPOJb 3a YPOBHEM 3HAaHUM W yMEHMHM oOOyyaroumuxcs. 3HAHUS U YMEHMsI IPOBEPSIOTCS
MMOCPEACTBOM BBITIOJTHCHHA 06y‘~IaI-OHII/IMI/IC$I IMPAKTUICCKUX pa60T B XMMHUYECKOM Ha60paT0pI/m, INOATOTOBKH CaMOCTOATCIIbHBIX HMCCJIICJOBATCIIBCKUX
paboT. YpOBEHb YCBOEHHUS MPOrPAaMMHOTO MaTepuaja OIpeAessaeTcs MO pe3yiabTaTaM BBIMIOJHEHUS MpakTUYecKuXx paboT. C KaxIbIM peOeHKOM
oTpabaTbIBalOTCsS HauboJyiee CI0KHBIE SKCIIEPUMEHTHI, 37€Ch HE0OXOIUMO BHHMATEIbHOE, YYTKOE U J00poe OTHOIIEHHE K KakIoMy. BuiOupaercs
T depeHInpOBaHHbIN MOAX0JI K 00yJaroleMycsi, BCe yAaud MOOLIPSIIOTCS, BCE HENOYEThl TaKTUYHO W MATKO ucnpasisitorca. KonTpomupyercs
KayeCTBO BBIMIOJIHEHUS IPAKTHUUECKUX pabOT IO BCEM pa3JieiaM.

B Teuenue yuebHoro rojga odyuaromyecs y9acTBYIOT B XUMHUUECKUX oaumMiuagax, HOVY.

dopmamu 1oiBeIEHUSI UTOTOB PabOThI MOTYT OBITh: TBOpYECKasl 3alllUTa, CAMOOIIEHKA, KOJIEKTUBHOE 00CYK/ICHHE U JIp.

Hrorosas oueHka ocymiecTBisercss B GopMe AEMOHCTPALlMH JIyYIINX paOdOT Ha 3aHATUSAX KPYXKKa IMepel oJHOKIacCHUKaMHu. Jlydiue paGoThl
OTMEYAIOTCS TPAaMOTaMHU, AUINIOMAMH.

- ¢popMbI NpeAbABJIEHUS U IEMOHCTPALMY Pe3yJIbTATOB:

_ BXOJHOU KOHTpPOJb — IMIPOBOJUTCS B Hauajie 00y4eHUs, ONpeiesisieT ypoBeHb 3HaHUI pebeHka (cobeceioBaHNe ¢ 00yJarOIUMHKCS B

Hayvaje roja);

T TeKylIUH KOHTPOJIb — IPOBOAUTCS HA KAXKJIOM 3aHSTUU: aKLIEHTUPOBAHUE BHUMAHUS, TPOCMOTP padoT;
T IPOMEXYTOUHBII KOHTPOJb — MPOBOJUTCSA MO OKOHYAHUM HM3YYEHHsI OTACIBHBIX TE€M: JUJAKTUYECKUE UIPhl, TECTOBBIC 3aJaHUS,

BHUKTOPUHBIL.

_ UTOrOBBI KOHTPOJb — TMPOBOJAUTCA B KOHIE Yy4eOHOTrO TOJa, OMNpENeNsieT YpPOBEHb OCBOCHHMS MPOTrpaMMbl (3aliuTa

UCCIIeIOBATENIbCKOU paboThl, coOeceJoBaHUE B KOHIIE TO/1a).

B mporpamMme ncnonb3yercs TuOKas peHTHHIOBasi CUCTEMa OLIEHKU JIOCTHKEHUM 00yJarONINXCs IO OMPEeIeIEHHBIM KPUTEPHUSIM:
— BBINOJIHEHUE ONPEAEIEHHOI0 KOJMYECTBAa IpPaKTUYeCKUX paboT, Korja Kaxjaas IpakThdeckas paboTa OLEHUBaeTCs

OTpeIeNIeHHBIM KOJINYECTBOM 0allIoB;

— MI0/IBEJICHHE UTOTOB B KOHIIE KAXJIOTO MOIYroAus (IHBaph, Mai);
— cucTeMa HarpaxJeHHs W MOoUIpeHHst oOydaromuxcs, Jydnre oOydaromuecs, HaOpaBiine HanOosbllee KOJINYEeCTBO 0auioB,

HarpaxaarTcs rpaMoTaMH;

— OpraHu3aius KOHTPOJIS 3HAHUHM MPOUCXOAUT Ha OCHOBE caMopedIeKchy 00y4aroerocs.

Pednexcus momMoraeT onpeenuTb CTeNeHb JOCTHKEHHUS OCTaBICHHON 1eNTU, MPUYUHBI UX TOCTHKEHUS WIIM HA000pOT, JEHCTBEHHOCTD TeX

WJIH UHBIX COCOOOB U METO/OB, a TAaKXKe MPOBECTHU CAMOOLIEHKY.



OueHo4yHbIe MaTepHAJIbI
[Ipn oneHuBaHWU YYEOHBIX IOCTIIKEHUH OOYJaIONIMXCS IO JIOTIOJTHHUTEIHHOW 0O0IIeo0pa3oBaTeIbHONM O0Iepa3BUBAOIICH MPOTpaMMe
«y[[I/IBI/ITCJH)Haﬂ XUMUA» UCTIOJIB3YHOTCA:
T  WunuBuayanbHas KapTa ydera pe3yibTaTOB UHTEIUIEKTYaIbHBIX CIOCOOHOCTEH.
C  HWHudopmanmonHas kapTa ydera pe3yJbTaToB 00y4aroUXCsl y4acTHUs B MEPOIIPUSATHIIX Pa3HOTO YPOBHS.
OneHouHble MaTepUajbl IPOrpaMMBbl pa3paboTaHbl ¢ yUeTOM TpeOOBaHUI K CTAPTOBOMY YPOBHIO OCBOEHHS yUEOHOI'0 MaTepuaa.
O:xuaaemble pe3y/bTaThl:

0 MoJIyyaT TpPEJCTaBI€HHE O CTPOCHHWM aTOMa, MOHAaX W MOJIEKYlaX, O Kilaccu(uKaluy HEOPraHMYECKUX COEAMHEHUH Ha KUCIIOTHI,
OCHOBAaHUS U COJIM, 00 aHAIM3€ U CUHTE3E;

0 MPUOOPETYT OCHOBHBIE HaBBIKU MPAKTUYECKOM pabOThI B J1abopaTOpHH, OYAYT BRIMOJIHATH MPOCTENIINE 1a00paTOpHBIE ONEpaLInY;

0 IIPOSIBAT UHTEPEC K COBPEMEHHBIM Mpo0JieMaM XUMHHU U K UCCIIEI0BATENLCKON paboTe B 3TON HayuyHOU 00nacTy;

0 C(OPMHPYIOT MPEACTABIECHUE O KPACOTE XMMUUYECKOTO KCIIEPUMEHTA;

0 Pa30BbIOT YYBCTBO OTBETCTBEHHOCTH IPH BBINOJHEHUN XUMUYECKOTO IKCIIEPUMEHTA

0 CHCTEMaTU3UPYIOT CBOM 3HAHUS B 00JaCTU XUMHH, CO3/1aAyT He0OX0AUMYI0 0a3y Julsl mepexoa K yriyouEHHOMY U3Y4EHUIO OTJENbHBIX
pa3aenoB XUMUU;

0 Oynyr yMeThb CaMOCTOSTEJIBHO IPOBOJUTH IKCIIEPUMEHTHI U BECTH MCCIIEI0BATENbCKYIO paboTy B 1aboparopuu;

0 OCO3HAIOT €AMHCTBO MaTEPUAILHOIO MHpa Ha OCHOBE XMMHUYECKOTO MOJIX0/1a K CTPOEHUIO BEIIECTBA;

0 OCBOST 9KOJIOTUYECKUE ACTIEKThI BIUAHUSA XMMHUU HAa TIOBCEAHEBHYIO KU3Hb;

0 IpUOOPETYT MOTUBALIUIO HA JJaJIbHEIIee N3ydyeHHE eCTECTBEHHbBIX HAYK;

0 HAay4aTcsi CAaMOCTOSITENIbHO PabOTaTh CO CHELUAIbHON XUMUUECKOH JIUTepaTypoii;

0 IpUOOPETYT HaBBIKK MOJITOTOBKU JOKJIA/I0B U BHICTYIJICHUH Ha KOH(pEPEHLUX.

Kpurtepun ypoBHsi 0cBoOeHHs Y4eOHOI0 MaTepHraJia:

. - BBICOKHIH YpOBeHb — OOyyaromui OCBOMJ MpakTudyecku Bech 00bEM 3Hanumii 100-80%, mpemaycMOTpeHHBIX HporpamMMoil 3a
KOHKPETHBIN NIEPHUOT;

. - cpeaHHii YPOBEeHb — y 00yJaromux 00bEM YCBOCHHBIX 3HaHUM cocTaBiseT 79-50%;

. - HU3KHIii ypoBeHb — oOyuaromiuiics oBnajaen meHee yeMm 50% oO0béMa 3HaHUH, IPETYCMOTPEHHBIX MTPOTPAMMOA.

Ycii0Bus peajM3anuy NPOrpaMMbl
MarepuajibHO-TeXHHYecKHe yca0Bus. [ 3 dexkTHBHON peanu3anuu nporpaMmbl He00X01MMa MaTepuallbHO-TeXHUYecKas 0a3za:



1. VYwueOusblii KaOMHET,
O6opynoBaHue U MaTEpPUAIIBI:
KOMITBIOTED;
MEIUAIPOEKTOP.
CTaHJIaPTHBIH HA0OP XUMHUYECKUX PEAKTHBOB (KHCIIOTHI, MIEIOYH, OKCUIBI, COJIH);
U3MEPUTENbHBIE TIPUOOPHI;
CTEKJISIHHAS ¥ (happopoBasi mocya;
METaJUTHICCKHE M TAaTHUBBI,
HarpeBareIbHbIC PUOOPHI;
BECHI,

I I B IO B

MHKPOCKOTI.

B kadecTBe NMUIAKTHYECKHUX MaTEpUATIOB WCIOJB3YIOTCS HATJISAIHBIE MOCOOMS: TabiMIla pacTBOPHUMOCTU W Tepuoanyeckas tadmuma J[. U.
MeHnpeneeBa; KOJUICKIIUU MTOJIE3HBIX UCKOIIAEMBIX, ITOYB, HETH, IIKaIa TBEPIOCTH | T.II.

B kadecTBe METONMYECKMX MaTEPHUATIOB TPHUMEHSIOTCS pas3IdyHble MyOauKamuu 1o XuMuu (cM. CHHCOK JMTepaTyphl), METOAMUYECKHUX
pa3paboTOK M IMJIAHOB KOHCIIEKTOB 3aHATHI; METOIMYCCKUX YKa3aHUW U PEKOMEHIAIIUN K MPAKTHYCCKUM 3aHSITHSM.

HNudopmannonHoe odecneyeHne: METOMIECKIE pa3pabOTKH 110 BCEM TeMaM, CLICHApUHU MTPOBEICHUS MEPOIIPUATHH, HHTEPHET-UCTOYHUKH,
CXEMBbI, OIIPOCHBIE ¥ TEXHOJIOTUYECKHE KAPTHI.

MeTtoanueckne MaTepuaJibl

Metonuka oOy4yeHHs MpeanosiaraeT AOCTYIHOCTh H3JaraeMoil WHGOpManuu Uis Bo3pacTa OOydalolIUuXcs, 4YTO JOCTUTaeTcs 3a CYET
HarJISIAHOCTH W HEPa3pBIBHOWM CBS3M C MPAKTUYCCKUMH 3aHATUAMU. DOpMBI 3aHATHH ONPEISISIOTCS HAIMPaBICHHOCTIMH TIPOrpaMMbl M €€
ocobeHHocTsMU. [Iporpamma BKJIIOYAaeT KaK TEOPETHUYECKHE U MPAKTUYECKUE 3aHATUS B YUEOHBIX KAOMHETaX, TaK M SKCKYPCHOHHBIC BBIXOJbI Ha
TEPPUTOPHUIO YUPEKIECHUS U CBOCH MECTHOCTH.

®opmbl opraHu3anuu yyeoHoro 3austus. [lomaua TeopeTudeckoro marepuana OCyIIECTBIseTCs B (hopMe MPOBEACHUS TPATUIMOHHBIX U
KOMOMHUPOBAHHBIX 3aHSATUH, JIGKIIMHA C OJHOBPEMEHHBIM TOKAa30M HILIIOCTpAllMii, BHUICOMATEPHATIOB, MPE3CHTAIUI, TEMOHCTPAIMOHHBIX OMBITOB.
[Togaua mpakTUYECKOTO MaTepuaa OCylecTBIseTcs B opMe HHANBUIyaTbHO-TPYIIIOBBIX CAMOCTOATEIbHBIX pa0dOT, MPAKTUYECKUX 3aHITHA.
Jlis foCcTH KEeHHsI LIEH U 3a7a4d IIPOTpaMMBI IIPEIyCMAaTPUBAIOTCS COBPEMEHHBIE MeAarorndeckue 1 "HGOPMaIlMOHHBIE TeXHOJIOT HH:
. WUTPOBBIE TEXHOJIOTHH;
. MIPOEKTHAsl TEXHOJIOTHS;
. TEXHOJIOTHUS MPOOIEMHOT0 O0yUICHHS,



. 310pOBBhECOEPETaoINe TEXHOIOTHH;

. HUKT-texnonoruu;

. TEXHOJIOTUS Pa3BUTHS KPUTUUECKOTO MBIIIICHMS;
. TEXHOJIOTUS pa3BUBAIOIIETO OOyUECHMS;

. IPYINIIOBbIE TEXHOIOTUH;

. TEXHOJIOTUU YpOBHEBOH auddepeHuunamm.

B nepuos oOy4yeHus 11 npoBeaeHNs 00pa30BaTebHON JESTENIbHOCTH NCIOJIB3YIOTCS CIEAYIOUIUE METOAbI:

- 00BSACHUTENBHO-WUTIOCTPATUBHBIN (00s3aTenbHasi TeOpeTUYecKasi 4acTh, paboTa ¢ WIUTIOCTPATUBHBIMU MaTepUalaMH, COCTaBJICHHE
MPaKTUYECKUX 3aJaHUMN);

- pOOIEMHBIN (mpobnemMHOe U3J0KEeHUEe MaTrepuaja MpU H3YYeHMHM BOIPOCOB SKOJIOIMM, HAYYHOM OSTHUKH, IpPU aHAJIN3E
MEPCIIEKTUBHBIX HANPABICHUNA Pa3BUTHUS HAYKH);

—  TMpaKkTHYeCKHi (00s3aTeNbHbIC MPAKTUIECKUE PAOOTHI HA KaXKIOM 3aHATHH);

—  JIeSTeNbHOCTHBINA (BBEICHHE WHAMBHUAYaJIbHBIX 3aJaHUI U CaMOCTOSITENILHOM paboThl ¢ TUTEPATYpOi, ydacTue 00ydaromuxcs B
KOH(EPEHIIUSIX U IKCKYPCHUAX).

Metoanyeckue U TUAAKTHYECKHE MAaTEPHAJIbI:

- METOMYECKHE Pa3pabOTKH 10 TeEMaM;

- HaJTM4YKe HarJsHOrO MaTepHana;

- HaJIM4Ke IEMOHCTPALIMOHHOTO MaTepuara;

- BUACO(MUIBMBI;

- pa3aTOuHBII MaTepua;

- HTHQOPMAIIMOHHBIE KAPTOUKH.

- TU/IaKTUYECKHUE KapTOUKHU;
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