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Pa3znes 1. Komniieke 0CHOBHBIX XapaKTEePUCTHK 00Pa30BaHUA
1.1. IlosicHuTE IbHAS 3alIUCKA

JlononHutenbHas o0meoOpa3oBaTelibHasi MporpamMma «3aHuMaTelbHas XUMHS» COCTaBICHA Ha
OCHOBE HOPMATUBHBIX JTIOKYMEHTOB:

o ®denepanbbiii 3akoH PD ot 29.12.2012 1. Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit
denepanuny;

e [Ipukaz MunucrtepcTBa obpazoBanusi u Hayku Poccuiickoit @eneparuu ot 09.11.2018 r. Neo
196 «O06 yrBepxknenun [lopsiaka opraHu3alMl W OCYIIECTBICHHUSI 00Pa30BaTEIBHOW NEATEILHOCTH TIO
JIOTIOJIHUTEIBHBIM 00I11e00pa30BaTeIbHBIM IIPOrpaMMam»;

e [locraHoBnenue ['1aBHOrO roCcy1apCTBEHHOIO CAaHUTApHOTO Bpaya Poccuiickon @enepanuu ot
04.07.2014r. Ne 41 «O6 yrBepxnaenun CanlluH 2.4.4.3172-14 «CaHUTapHO-3MHAEMHOIOTUUECKHE
TpeOOBaHUS K YCTPOHCTBY, COJACPKAHUIO M OPTaHU3AIUH PEKUMA pabOThl 00pa30BaTEIbHBIX OpPraHU3aIni
JIOTIOJIHUTEIBHOTO 00pa30BaHus JI€TeN»;

e Pacnopsikenue IlpaBurensctBa Poccuiickoit @enepanuu ot 04.09.2014 Ne 1726-p «O06
yTBepxaeHnn KoHenuu pa3BuTus JOMOIHUTEIHHOTO 00pa30BaHus IeTEi»

e Pacnopsoxkenue IlpaButensctBa Poccuiickoin denepanmu ot 24 ampens 2015 r. N 729-p,
«Pa3paboTka npeasiokeHui 0 CpoKax peanu3alru JOMOTHUTEIBHBIX 00IIEpa3BUBAIOLINX TPOTPaAMM)»

e VYcraom MBOYVY «Enaromckas COLLL»

[Iporpamma «3aHumaresibHasi XUMHSI» SBIIIETCS MOAU(UIMPOBAHHOM.

HanpagJjieHHOCTH NPOrpaMMBbl — €CTECTBEHHOHAYYHAS.
YpoBeHb 0cBOeHMS TPOrpaMMbl — 0a30BbII
AKTYaJIbHOCTh MPOTrPaMMBbl.

XuMHsT — HaydHas JUCUUIUIMHA, pa3BUBAIOLIasi YMEHUE JIOTUYECKHM MBICIHTh, BUJIETh
KOJIMUECTBEHHYIO CTOPOHY IMpeaMeTa (BEIeCTBAa) U SIBICHUH, JIeNaTh BBIBOJALI U 00001eHuss. OcOOEHHOCTHIO
JAHHOW MPOTrpaMMBbl SIBJISIETCSI TO, YTO B HEW OCYILECTBISETCS MPOIeaeBTUYECKas MOArOTOBKA JUIsl M3Y4YEHUS
XUMUU B TIEPCIIEKTHBE HA TOBBIIICHHOM WM YIIyOJEHHOM YpPOBHSAX, BO3MOXKHOCTh IO3HAKOMHUTHCSA C
BBOJHBIMHU pa3zjeNiaMu; 00ydarouiuecs, KOTOpble MPOSIBUIIM MOBBIIIEHHBI HHTEPEC K TEM WIM WHBIM TEMaw,
MOTYT MPHU MOMOIIM HHIWBUIYaTbHOW Y4eOHO-HCCIEN0BATENbCKOM PAaOOThl O3HAKOMUTHCS C MaTEpUaJIOM,
KOTOpPBIN BOOOIIE HE N3Y4aeTcs B MIKOJIBHOM MporpaMMme.

[IporpaMMy oOT/IMYaeT M JCTETUYECKUH AacleKT, Ype3BbIYailHO BaXHBIH A7 (OPMUPOBAHUS
MHTEJJIEKTYaTbHOTO TOTEHIIMANa O0YJaroIIMXCs, Pa3BUTHS WX TO3HABATENBHBIX HHTEPECOB M TBOPYECKOMH
AKTUBHOCTH, MOCKOJIbKY TPaMOTHO IOCTABJICHHBIE XUMHUYECKUE DKCIEPUMEHTHI MOTYT OBITh OIICHEHBI U C
3CTeTHYeCKOl Touku 3peHus. OO 3TOM TroBOpSAT, HaNpuUMeEp, HWCTOPUYECKHE Ha3BaHUS HKCIEPUMEHTOB:
«aepeBo lOnurepay, «3010TON AOXKAbY, «I'p0o3a B MPOOUPKE», «3UMHUN Caa», «BYJIKaH Ha cToie» U T. 1. B

COACPIKAaHUU TIPOTpaMMBbI OTpa’KECHA UCTOPUA XUMUHN U 61/10rpa(b1/11/1 BCIIMKUX y‘-IéHBIX, C ACATCIIBHOCTBIO KOTOPBIX



CBSI3aHbl T€ WM UHBIE OTKPHITHA. Ha 3aHATHAX IIMPOKO MCIIONIB3YETCs HAIVIAIHBIA MaTepHall, BO3MOKHOCTH
HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTUI U TEXHUYECKUX CPEICTB OOy4YEeHHs B IMOKa3e (hparMEeHTOB HCTOPHU
CTaHOBJIEHUS] U DPa3BUTHsI XMMUHM Kak Hayku. CojepikaHMe 3aHITUN HANpaBI€HO Ha OCBOCHUE XMUMUYECKOU
TEPMUHOJIOTUH, KOTOpasi UCIOJIb3YETCs Il PEILEHUs 3aHMMATENIbHBIX 3a/1a4, KOTOPBIE BIIOCIEACTBUU ITOMOIYT
pedsitaM MpUHUMATh y4dyacTUE B Wrpax, KOHKypcaX, ONuMIManax. JIaHHbBIA Kypc OCYIIECTBISIET y4eOHO-
MIPAKTUYECKOE 3HAKOMCTBO CO MHOIMMH pAa3JelaMU XHUMHUH, YIOBJIETBOPSET IIO3HABATEIBHBIM HHTEpPEC K
npobyemMaM JaHHOM TOYHOW HayKH, pa3BUBACT KPYro3op, yriryoJisieT 3HaHus B IaHHOW HAYYHOM JUCLUILIMHE.
HoBu3Ha 3akio4aercsi B TOM, YTO MHOTHE BOIIPOCHI XUMUH HEPA3PHIBHO CBSI3aHBI C (DU3HUKOH,
OuoJorueil 1 HKOIOruel, 1 00pa30BaHHOMY YENIOBEKY, YeM Obl OH He 3aHUMAJICS B OyAylIeMm, MOJIe3HO UX
3HaTh. [loaTOMy B 1aHHOI 00pa30BaTeIbLHON MPOrpaMMe pPeaTu3yeTcsi CHHTeTHYeCKU MOaAX0] K
€CTeCTBEHHOHAYYHOMY 00pa30BaHUIO, KOTOPHIH MO3BOJISET, C OJJHON CTOPOHBI, CHOPMUPOBATH LIEIOCTHOE
IPECTaBICHNE O MHUpE, a, C IPYTrOi CTOPOHBI, OOJIETYUTH TOHUMAHUE CIOKHBIX XUMHUYECKUX MPOOIIEM.
Martepuaya nporpaMMsbl pacCYnuTaH HA o0yuyeHue 1mo nporpamMmmaM « To4YkH pocTa) ecTecTBEeHHOHAYYHOM
HaNpaBJIeHHOCTH. Peanu3anus yka3aHHBIX LieJei BO3MOXHA MPU OCHAIICHUH Yy4eOHOr0 KaOMHETa XUMUU
COBpPEMEHHBIMU IpUOOpaMu 1 0b6opynoBanueM. B pamkax HarpoHansHOTO IpoekTa «O0pa3oBaHe) 3TO
CTaJI0 BO3MOXKHO OJ1aroiapst OTKphITHIO IIeHTpoB Touka pocta. BHeapenue sToro 000pya0BaHus TTO3BOIUT
KauyeCTBEHHO U3MEHUTH MPOIECC 00YUSHHSI XUMUH B TBOPUYECKUX 00bearHeHUsIX. KonnyecTBeHHbIE
9KCIIEPUMEHTHI TIO3BOJISIT MOTYYaTh JOCTOBEPHYIO HH(OPMALIHUIO O MPOTEKAHUH TE€X WU MHBIX XUMHUYECKHX
npoleccax, o cBoMcTBax BeulecTB. Ha ocHOBe 3KCIIepUMEHTaIbHBIX JaHHBIX 00y4aeMble CMOTYT
CaMOCTOSITENILHO JI€1aTh BBIBO/IbI, 0000IIaTh PEe3yIbTaThl, BBISIBIATH 3aKOHOMEPHOCTH, YTO OJTHO3HAYHO

6y):[eT CIIOCOOCTBOBATH MTOBBIIICHHIO MOTHBAIIUHU O6y‘leHI/I5{ IIKOJIbHHUKOB.

IMeparoruyeckas uesaecoo0pa3zHocTb. Kak W3BECTHO, XUMUS CYUTAETCS B IIKOJIE OJHUM U3 CaMbIX
CJIOXKHBIX HpeI[MeTOB U BBI3BIBACT y MHOTHUX IIKOJIBHUKOB HECAOIIOHNUMAHUC U HGHpI/IflTI/IC C nepBoro roga
o0OyueHusl.

Cpenu IpUYHH TAaKOTO BOCTIPUSATHS MPEMETa MOKHO Ha3BaTh HEOMPABIAHHO OOJIBINON 00BbEM 1
SKJIICKTUYHOCTDb yqe6Hor0 MaTepHana B IIKOJIBHBIX nporpaMMax, a TaAKXeE HCI[OCT&TOLIHYI-O
MOTI/IBI/IpOBaHHOCTI) z[eTeﬁ K I/I3y‘l€HI/II-O XUMHUHA.

Kpome Toro, B mocieanue roabl HaOMIOAAETCS COKpAIEHHE YacOB, OTBOJUMBIX Ha XUMUIO. Jlaneko
HE JUISl BCeX JIeTel XUMUs cTaHeT Oyayiied mpodeccueil, modTOMYy UHTepeC K MPEeAMETY MajaeT, Kak TOJIbKO
BO3HHKAKOT CJIIOXHOCTH B IIOHHMaHWHN TEX MM HHBIX TEM, pr}IHOCTI/I B pel_HeHI/II/I 3aaad, HpO6J’IeMLI HpI/I
MIPOBEICHUH JIA0OPAaTOPHBIX PabOT. [IIKOTBPHUKH YaCcTO CUNTAIOT, YTO XUMHUYECKAsl TEOPHUS CyXa U 3alyTaHa.

CoBepiieHHO WHasg TO3UIMSA QopMuUpyeTcss y peOEHKa TpH BO3HUKHOBEHHH COOCTBEHHOM
3aMHTEPECOBAHHOCTU B U3YUEHUHU MPEIMETA.

JlanHast oOpa3zoBarenbHasi MporpaMMa OpPUEHTHPOBAHA HA TO, YTOOBI MHTEPEC K XMMHHM BO3HHK U

3aKpCInJICA 6.]'[31"0213135{ HCIIOJIB30BAHHUIO B O6y‘IeHI/II/I HCCICO0BATCIIBCKOr0 MmoJaxoaa, Impu KOTOPOM JAC€THU
4



MOCTUTAIOT TMpeIMEeT XUMHH 4Yepe3 COOCTBEHHOe yueOHoe wuccienoBaHue. Takoil MOAX07 MO3BOJISET
oOy4aromuMcsi He TOJIBKO OCBOMTH MOHSITHMHBIN anmapaTr U 3allOMHUTh HEKOTOpbIE Ba)KHblE (DAKThl, HO U
MOJIyYUTh HABBIKH IPOBEJCHUS CAMOCTOSATEIBHOTO HWCCIICIOBAHMS, KOTOPHIE MOTYT OBITH TOJIC3HBI JIJIst
MOCIIEAYIONIEH camopean3anuu B JII000H Apyroit oOiactu yuyeOHOW W B OyaymeM MpodeccHoHaIbHON
JESTEIbHOCTH.

Hcxons W3 Takoro moaxoja, B LEHTP OOydeHHUs IO JaHHOW MpOrpaMMe CTaBATCS pPa3BUTHE
€CTECTBEHHOHAyYHOI0O MMPOBO33pPEHHSI M OBJIAJCHUE HCCIIEIOBAaHUEM KaK METOJIOM HAay4yHOrO IO3HAaHMS.
[MoaToMy Ha 3aHATHSX OOJBIIOE BHUMAHUE OTBOJMUTCSA MPAKTUYECKHUM padoTaM pa3HBIX BUAOB, NPUUYEM
3HAYUTENIbHOE BpeMsl yJIeseTcs MPOBEACHUIO CaMOCTOSITENBHBIX MCCIEIOBAHUN IO BHIOPAHHBIM TEMaM.
HacpileHHOCT, HauyajabHOrO MEpUOAA HM3YYEHHUS XHUMHHM JEMOHCTPALIMOHHBIMH ONBITAMH CTUMYJIHUPYET
MHTEPEC K XMMUU U JKEJIaHUE U3y4yaTh Ty HAYKY.

[Iporpamma BBICTpOEHA Tak, YTO B JajbHEHIIIEM BHUMAaHHUE JETEH Ha 3aHATUAX HAIPABJICHO Ha
BBITMIOJTHEHHE OIbITa, U3y4YeHHEe, HAOII0eHHe U (PUKCAIIUIO €r0 pe3ylbTaTOB BO BCeX MOAPOOHOCTIX. B aTom
ciiydyae mpUEMBI U JEWCTBUS BOCHPUHUMAIOTCS OOYYaIONIMMUCS HE KaK BOJIICOHBbIE MAHUITYJIALMH, a KaK
3aHMMaTeNIbHass He00X0AUMOCTh, 0€3 KOTOPOil HEBO3MOXHO OCYIIECTBUTH CTOJIb IPUBJICKATEIbHBIC U HUX
XUMUYECKUE MPEBPAIICHUSI.

OTan4uTeIbHONE 0CO0EHHOCTHIO NPOrpamMMbl SIBISIETCA TO, YTO JaHHas o0OpazoBaTelbHas
nporpaMMa HMMEET E€CTECTBEHHOHAYYHYIO HaIlPaBJICHHOCTh C JJIEMEHTAMH XYJ0)KECTBEHHO-3CTETUYECKOU
HaIPaBJIECHHOCTEH, TaK KaK 3HAKOMHUT C UCTOPUYECKUMU aCTIEKTaMU CTAHOBJICHHS U Pa3BUTHS XUMUU, A TAKIKE
pa3BUBaET TMOCPEACTBOM IMpEaMETa XUMUM ICTETHUYECKOE BOCHPHUSITHE OKPYKAIOMIETO MHpPA, YTO WIpacT
BaXHYIO POJIb B TIOBBIIIICHHUH BHYTPEHHEW MOTHBAIIMU K OCBOSHHUIO ATOTO MpeAMeTa U POpMUPOBAHUU 00IIIEei
KYJIBTYpPbI 00 y4JaroIuXCsl.

Anpecatr nporpammbl. [IporpamMma opueHTHpoBaHa Ha Bo3pacT oOydaromuxcs 14-15 mer. Jlns
oOydeHHsT MPUHUMAIOTCSI BCE JKENAIoIIMe, YTO JIaeT BO3MOXKHOCTb 3aHUMAThCsl C Pa3HOOOpa3HBIMU
KAaTeropusiMu JETeil: OJNapeHHBIMM, E€TbMH M3 TPYII COLMAIBHOIO PHUCKA, JE€TbMH M3 CEMEH C HU3KUM
COLIMAaTTbHO-9)KOHOMHUYECKUM cTatycoM, a Takxke netu ¢ OB3. Ilpu pa3paboTke naHHOW MPOrpaMMbl
YUUTBHIBAJIUCh BO3PACTHBIE TICHXOJOTMYECKUE OCOOEHHOCTH JAETel JaHHOTO BO3pacTa, ICUXO(pU3UYECKHe
0COOEHHOCTH Pa3BUTHUS U 00pa3oBaTesbHbIEC TOTpeOHOCTH AeTeit ¢ OB3.

®opma o0ydeHHS] — OYHAs, ayJUTOPHBbIC, BHEAYAUTOPHBIE (PKCKYpPCHH, MpaKTUYECKHEe PaboThI),
TEOPETHUUECKUE U MPAKTUUECKUE 3aHITHSL.

dopma opraHusanuu 3aHsaTui. B mporpamme 3¢ heKTHBHO coueTaroTCsl HHANBUAYATbHBIC,
IPYNIOBbBIE U KOJUIEKTUBHBIE (DOPMBI pabOTHI.

O0beM U CPOK OCBOEHHUSI MPOrPaMMBbl, pexkuM 3aHaTHil. [IpogomkurenbHOCTs yueOHOTO roja —
36 yueOHBIX HelleNb, Harpy3Kka 2 vaca B Heslenro (Bcero 78 vaca B rof). 3aHATHs MIPOBOIATCS C MOCTOSTHHOMN
CMEHOH JeATECIIEHOCTH.

HpOI/ICXOHI/IT yFJ'IY6J'IeHI/Ie MOJIYYCHHBIX 3HAHUHA I10 XUMHH C AKIICHTOM Ha IIOJIYYCHHNEC HABBIKOB
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CaMOCTOSITEIbHOW ~ HCCIEAOBAaTEeNbCKOW  paboTel. DopMa 3aHATHH  NOpeaycMaTpHBAeT  COUYETAaHUE

TEOPETUYECKON YacTH C MOCIEAYIOWEH MPAKTUYECKOW MPOBEPKON M 3aKPEIUICHUEM MOJYYEHHBIX 3HAHUH

nyTEM MPOBEICHUS PA3TUYHBIX OIBITOB HAa 0a3¢ XMMUYECKOH Tab0paTOpHH.
Cpok peanuszanuu nporpammsl-1 rof.
1.2. lean 1 32124 NPOrpaMmbl
Heap mnporpamMmmbl- 00ydeHHE MPAKTUYECKON XHMHH, pPa3BUTHE €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS U JTUYHOCTHOW MOTHBAIMU K MO3HAHHUIO Y€pe3 MCCIENOBATEIbCKYIO JEATEIBHOCT B
nmponecce N3y4CHusd XuMHuu.
3agaun:

Ooyuaromue:

L4 AaTb NpCACTABJICHUC 00 OCHOBHBIX IOHSATHSIX HeOpFaHquCKOﬁ XUMHUHU — aTOMax, HOHax "

MOJICKYJIax; O KHaCCI/ICpI/IKaHI/H/I HCOPTaHNYCCKUX COGI{I/IHCHI/Iﬁ Ha KHCJIOTBhI, OCHOBAHHUA U COJIH,

o 00y4YUTh OCHOBaM MPAKTHUYECKON XUMUU: aHAIIU3Y U CUHTE3Y;
o HAy4YUTh MPUHIUIIAM U METOJMKE MPOBEICHUS UCCIIEI0BATEIHCKOM pabOTHI;
o 00yuuTh paboTe ¢ XMMHUUYECKUMHU PEAaKTUBAMHU U MPUOOpPAMH, MPOBEICHUIO MPOCTEUIITNX

J'Ia60paTOpHBIX onepaunﬁ: HarpeB, IICPCrouka, SKCTpaKmus:i, (bHJ'IprOBaHI/Ie, B3BCIIMBAHHUEC U T.A.,
L4 O3HAKOMUTBb C TMPOUCXOKIACHUCM HU Pa3BUTUCM XHUMUH, Hcropneﬁ MMPOUCXOKACHUA

XMMHYECKUX CUMBOJIOB, TEPMUHOB, ITIOHSITHH;

° MMO3HAKOMHTh CO CTAPUHHBIMU SKCIIEPUMEHTAMH;

° HAyYUTh CaMOCTOSTEIbHO HaMeuaTh 3a/lady, CTaBUThb JIKCIHEPUMEHT U OOBSICHATH €ro
pe3yibTar.

° MOATOTOBUTH K U3YYEHUIO XUMHUH HA TOBHIIIICHHOM WJIK YTIyOJEHHOM YPOBHE.

Pa3BuBaroiue:

° pa3BUTh HAOIIOIATENBHOCTD M UCCIEI0OBATENIbCKHIIM HHTEPEC K IPUPOIHBIM SIBICHUSIM;

° Pa3BUThH Y 00YYAIOMIMXCS HHTEPEC K MO3HAHUIO, K TPOBEACHHUIO CAMOCTOATEIbHBIX
HCCIICIOBAHUN;

° Pa3BUTh aKKypaTHOCTh, BHUMATEILHOCTbD, CTPOTOCTh B COOJIIO/IEHUU TPEOOBaHUN TEXHUKH
0C30IMacHOCTH;

° BBIPa0OTaTh NEPBOHAYANILHBIE HABBIKH PAOOTHI CO CIIEIUANIBHOMN INTEPATYPOil;

° c(hopMHUPOBATH U PA3BUTH MOJIOKUTEIBHYIO MOTHBAITUIO K TaTbHEUIIIEMY H3YICHHUIO

€CTECTBEHHBIX HAYK;

o Pa3BUTh IO3HABATEIBHYIO U TBOPUYECKYIO aKTHUBHOCTb;

o Pa3BUTh ICTETUUECKOE BOCIPUATHE CTPYKTYPHI, POPMYJT XUMUYECKUX JIEMEHTOB,
pe3ynibTaTta COOCTBEHHOMU €ATEIbHOCTH.

BocnurareabHbie:



J BOCITUTATh KOJJICKTHBU3M;
J BOCITUTATh NMPABUIBHBIN MOIXO/ K OPTaHU3AIMH CBOETO JIOCYTA |
J BOCITUTATh YOSKJICHHOCTh B TO3HABAEMOCTH OKPY’KAIOIIEr0 MUPa U HEOOXOAUMOCTH
9KOJIOTMYECKU TPAMOTHOTO OTHOIICHHUS K cpeie OOUTaHUs.
1.3. Coaeprxanue nporpaMmbl

VYueOnbrii maH (78 yaca)

Ne i/ Ha3Banue pa3aeoB u TeM KoauuecTBO 4acoB
Teopus |[IpakTuka Bcero
DopMbl
aTTeCTALINH
1 Beenenue B nporpamMmmy 1 0 1 'Y CTHBII ONpoC
1.1 CobecenoBanue ¢ 1eTbMU. BBOIHOE 1 0 1 'Y CTHBIN onpoc
3aHSTHE.
2 IIpeamer xumun 4 3 7
2.1 [TonsiTust: aToM, MOJIEKYJa, SJIEMEHT 1 0 1 XuMH4ecKui
JTUKTaHT
2.2 du3nuecKue 1 XUMUUECKHUE SIBJICHUS 1 1 2 Pemienue
TPEHUPOBOYHBI
X yIpaKHEHUM
2.3 UucThie BelecTBa U CMECH. 1 1 2 Pemienue
Paznenenue cmeceit TPEHUPOBOYHBI
X yIpaKHEHUH
2.4 3aKOH COXpaHEHHS MAaCChl 1 1 2 Y CTHBIN onpoc
3 XHMHYeCKHEe peaKunu 4 3 7
3.1 [ToHsiTHE O XUMUYECKOM 2 2 4 Brinonxnenue
B3aMMO/ICHCTBUH MPAKTUYECKUX
BEILIECTB 3agaHuM
3.2 [Tpuniuns! rpaguyeckoro 1 1 2 Pemenue
O0TOOpaXeHUs TPEHUPOBOYHBI
peakuuin X YIpaXHEHUH
4 CoBpeMeHHOE J1a00paTOPHOE 1 0 1 TecTtupoBanue
o0opynoBaHnme
5 Pabora ¢ razammn 5 3 8
5.1 PazButne xumun. OnbiTen k. 1 - 1 'Y CTHBIN onpoc
[Tpuctnu,
K.-B. Illeene
5.2 Bopmopon, xucnopon u aMmmuax 3 3 6 Pemrenue
MPAKTUICCKIX
3aJaHui
6 Hcropust xumum. 1 - 1 TectupoBanue
JTanbl B U3y4YeHUH ra3oB U
pacTBOPOB
7 Pa6ora ¢ pacrBopamu. Bona 7 5 11
7.1 IToHsITHS: pacTBOP M pacTBOPEHNE 1 1 2 Y CTHBIN onpoc
7.2 Kpucranms 1 0 1 Y CTHBIN ompoc
7.3 [I€noun 1 KUCITOTHI 2 2 4 Pemenue
TPEHUPOBOYHBI
X YIpaXHEHUI
7.4 Comm 2 1 3 Pewienue
TPEHUPOBOYHBI
X YIpaXHEHUN




8 Xumus Bokpyr Hac. IIpazauuunas 1 1 'Y CTHBII OIIpOC
XUMHS
9 Metannbl M X COeIMHEHUS 3 6
9.1 Mertajutbl U UX COEIMHEHUS — CTOMKUE 1 1 'Y CTHBIN onpoc
u
aKTUBHBIE, TBEPABIC U MATKHE,
JparoleHHbIe
9.2 MeTtasuibl OCHOBHBIX TPYIII 1 2 Pemenue
MPAKTUICCKIX
3agaHuNi
9.3 MeTtauibl TOOOYHBIX TPYIIIT 1 3 Pemenue
MPAKTUICCKIX
3agaHuN
10 DJIEKTPOXUMHS 3 3
10.1 ["anibBaHUYECKHE DIIEMEHTBI 1 1 'Y CTHBIN onpoc
10.2 YcrpoiicTBo Oatapeiiku 1 1 Y CTHBIN onpoc
10.3 Koppo3sus metaios. 1 1 BrimonHeHue
3aimuTa OT KOppo3uu MPAKTHYECKUX
3aTaHUN
11 Keneso. CpoiicTBa Kese3a 2 5
11.1 OCc00eHHOCTH Keae3a U COeTUHEHNI 1 3 BriosiHeHUE
xKenesa. TPEHUPOBOYHBI
Marnetusm X YIOpaKHEHUI
11.2 Peakiuu coenuaeHunii xenesa. 1 2 BriosiHeHUE
XuMudeckas MPAKTUICCKIX
panyra 3aJaHui
12 Hemertasibl 5 11
12.1 Cepa u dhochop — TUTTHYHBIC 2 4 BrirnonHeHue
MPEICTAaBUTEIIN MPAKTUICCKIX
HEeMeTaJlJIOB 3aJaHIH
12.2 I"anmorensl. Cx0ACTBO U pa3anyuus 1 2 Tectupon
aHne
12.3 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC 2 6 Brimonne
peakuuu B HUe
ObITYy U B 1aboparopuu [paKTH4e
CKUX
3agaHuid
13 I'eneTnueckas cBA3b 3 6
HEOPraHUYeCKUX
cOoeIUHEeHUM
13.1 MHoroo0pa3ue HeoOpraHu4eCcKux 1 2 Pemenue
XUMHYECKHX TPCHUPOB
BEIIECTB U peaKuit OYHBIX
YIIpaXKHE
HUU
13.2 OKcuIpl METaJNIOB U HEMETAJLIOB 2 4 Brimoae
HUe
MpPaKTHYC
CKHX
3aJaHui
14 MHoroo0pa3ue opraHu4ecKux 5) 6
cOoeIMHEeHU I
141 MHoroo6pa3ue coeMHEeHUH yriiepoaa 2 3 Y cTHBIN
oIpoc
14.2 Moto1ue BemiecTra 1 1 Brinonne




HHC

MpaKTHie
CKUX
3alaHUI
14.3 Kpaxman u riaroko3a 1 - 1 Brimoae
HUe
MpPaKTHYC
CKUX
3agaHui
14.4 Opranudeckue BEIEeCTBA B IPUPOJIE 1 - 1 Pemenue
TPEHUPOB
OYHBIX
YIIpaKHe
HUW
15 AHaJIH3 U 0YMCTKA BellecTB 2 1 3
151 WNunukaropsl. [lonyyenue u nuzydeHue 1 - 1 Belonne
CBOMCTB HUE
MPaKTHYC
CKUX
3agaHun
15.2 Crioco0bl 00HApYKEHUST KATHOHOB U 1 1 2 Brimonne
aQHMOHOB. HUe
L[BeTHBIC peakuu. AHATU3 CMECH MpaKTH4ie
coJient CKUX
3alaHUI
16 IToaroroBka Hcciieq0BaTeIbCKOM 3 1 4
padoThl 1
y4acTue B KOH(epeHIuu
16.1 Bb160p TeMBI ¥ TOATOTOBKA 1 - 1 Y CTHBII
UCCIIEIOBATENLCKON o1poc
paboThl
16.2 [TocTanoBKka sKcnieprMeHTa - 1 1 Brimonne
HUe
MpaKTH4ie
CKUX
3agaHuN
16.3 VYdacTre B KOHpepeHIIUN 1 - 1 Cobeceno
BaHUC
17 HUTorosoe 3ansiTue 1 - 1 Tectupos
aHue
Hroro 46 32 78

Conep:xkanue kypca (784.)

Pa3zgen 1. Beenenue.

Tema 1.1. CoGecenoBanue ¢ 1erbMu. BBoaHOe 3aHgTHE.

BrisicHeHME HCXOIHBIX TTPEICTABICHUI O TIPEAMETE XUMUU U 00J1acTH € TPUMEHEHUSI.




Texnuka Oe3omacHOCTH. 3HAKOMCTBO C Tpymnmoil. Paccka3 o coaepkaHuM MpOTpaMMBI TEPBOTO Tojia
o0yuenwus. [IpaBuna moBeneHus B 1a00OpaTopuu.

Ilpakmuueckasn uacmso. TexHuka 0€30MACHOCTH B padOTe C XMMHUYECKUMH PEaKTHBAMH, dJIEKTPOIPUOOpaAMH
Y HarpeBaTeJIbHbIMU IPUOOpaMH.

Pasznea 2. [Ipenmer xumuu.

Tema 2.1. IlousiTUsA: aTOM, MOJIEKYJIA, DJIEMEHT.

[[TapocTepkHeBass MoJeab MOJIEKyJbl. BemectBa BOkpyr Hac. BO3HMKHOBEHHE M Pa3BUTHE TEOPETUUYECKHX
npejactaBieHuii o BemiectBe. CTuxuu ApuUCTOTENsT U aTOMHUCTHKA JleMokpuTa. Pa3BuTHE aTOMUCTHYECKUX
npencraBieHuil B Tpyaax P. boitng u Jlx. JlanbToHa. 3aKOH IOCTOSIHCTBA COCTaBa BEILIECTB.

Ilpakmuueckaa wacms. 3HAKOMCTBO C KOJUIEKIIMEN XMMUYECKUX BeulecTB. [locTtpoenne Mozenei MoeKymn
pa3HbIX BELIECTB.

Tema 2.2. ®usznyeckue H XUMHYECKHUE SIBJCHHS.

SBnenus Gusnueckue u xuMuieckue. [ operne cBeun. M3yueHne peakuu ropeHusl.

Ilpakmuueckasa uwacmo. [lnaBnenue napaduua. M3rotoeneHue cBeud M3 mnapapuHa WM MblIa. AJXUMHUS
(«30710TOM JTOK/Ib» Ml TTUPHTHI).

Tema 2.3. Uucrtble BemiecTBa U CMeCH.

[Tpupoansle cMecH — BO3yX, HeTh, MUHEpaiibl. M3yueHue KOIIeKuii.

Ilpakmuueckas wacme. IlpaBuna paboTel ¢ BecamMu. B3BemmBanue, MpUroToBICHHE CMECEH MeTaia U
HeMeTasia.

Pa3znenenue cmeceil.

OuncTKa BEECTB, IEPEKPUCTAIIIN3ALMS.

Ilpakmuueckasa wacmp. ONBITHI 110 pa3/IeICHUIO CMECEH.

Tema 2.4. 3aK0H cOXpaHeHHUS] MACCHI.

XuMuyeckasi peakims Kak OTpakKeHHEe 3aKOHA COXPAaHEHUS MacChl.

Ilpaxkmuueckan yacmy. [IpuroroBnenue cmecu Jlemepu.

Pa3nen 3. XuMnueckue peakumnu.

Tema 3.1. IlonsiTHe 0 XUMHUYECKOM B3aMMOAeHCTBHHU BewecTB. [[pu3Haky XUMUYECKUX PEAKIIUN.
HabmroneHne npu3HakoB XUMHUYECKON peaklny.

Tema 3.2. [IpuHumnsl rpagpuyeckoro orodpakeHus: peakumuii. XMMHUYECKUE YPAaBHEHHUS.

Ilpakmuueckaa uacmp. IIpoBeneHHE TNPOCTEHUITUX OIBITOB, BBISBICHHE H OINKCAaHUE OCOOCHHOCTEH
IIPOTEKAHUS PA3IMYHBIX PEAKIIUH.

Pa3nen 4. CoBpemenHoe 1abopaTopHoe 000py10BaHue.

[Tpunumner paboTel 000pPYIOBaHUS XUMHUYECKON JTaOOpaTOpUM: MarHUTHBIE MEIIAJIKU; BEChl MEXaHUYECKUE
nabopaTopHble, TOPCUOHHbBIE, AHATTUTUYECKHE; BHITSHKHON MIKad; MydenpHas neus.

Ilpakmuueckasa uacme. Vcnionb3oBanue o0opynoBaHUs IJIs MpoBeJeHHs JabopaTopHbIX padoT. Pabora c

LHEHTPUPYToil, MUKPOCKOIIOM, MArHUTHOW MELIAKOM.
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Pasznen 5. Pabora ¢ razamu.

Tema 5.1. Pazputue xumuu. Onsithl k. [Ipuctiau, K.-B. leeJte.

«JlecHol ra3» u crocoObl «yTyUlICHUsD BO3TyXa.

Ilpakmuueckasn yacmsp. Onbitel ¢ CO2 1 O2. TexHuka 6€30MaCHOCTH TPU paboTe C Ta3aMH.

Tema 5.2. Bogopoa, KHCJI0POJ, AMMHAK.

[TonsiTe yncToThl raza. ['pemyunii ras. [lnoTHOCTH rasa.

Ilpakmuueckana wacmep. Ilonyuenue Bo1oposaa, KUCI0OpOa U aMMHaka. M3mepeHue IoTHOCTH Tasa.

Paszgea 6. Uctopusi Xumuu. ITanbl B M3y4YeHUH Fa30B U PACTBOPOB.

Hctopusi tpanchopManuu MpeAcTaBIeHUN YUYEHBIX O CTPYKType TIa3000pa3HbIX BELIECTB MU TEOPUU
pacTBopoB. M3ydeHue coctaBa Bo3ayxa. Otkpeitus . Pesepdopaa, A. JlaByasbe u I'. Kapenaumia. Pazputue
teopun ropeHus. OmpoepkeHue Teopun ¢(iorucrona. Teopum pactBopoB C. Appenmyca u [ W.
Meneneesa.

Pa3nen 7. PaGora ¢ pactBopamu. Boaa.

Tema 7.1. IlousiTUS PacTBOP U pacTBOpPEHME.

TBEpnsie, xkuakue, raaoo0pasHbie pacTBOpbl. HacklmeHHblil pacTBop. HeHackImeHHbIH pacTBoOp.
[lepecehImieHHbIi pacTBOp. PacTBOPpUMOCTS.

Ilpakmuueckasn yacms. IlpurotoBineHue  pacTBOPOB U3  KHUJAKOIO CTEKJa
«Heoprannueckuii jiec — 3araJOuHblid U IPEKPACHBIN.

Tema 7.2. Kpucraaibl.

KpI/ICTaJ'IJII/I3aLII/I$I U3 NEPCCBINICHHBIX PACTBOPOB.

Ilpakmuueckaa wacmp. BelpamyBaHue MOHOKPUCTAJIOB U3 HACBILIEHHOTO pacTBOpa.

[Tonyuyaem u pricyeM KpHUCTaILIbI pa3HON (DOPMBL.

Tema 7.3. LI{€,1094 ¥ KHCJIOTBI.

PacTBops! menoueit u kuciot. Boga B puzuke, xumun u 6nonoruu. [IpupoaHsie 0OCMOTHYECKHE SIBIECHUS.
Ilpakmuueckasn wacmp. Y CTpaHEHUE )KECTKOCTH BOJBL. JINEKTPONIUTHL. [{ucconmanus.

Tema 7.4. Couin.

MHoroo0Opasue coneil. Conu BOKpyr Hac, MX peakiuu. KpacoTa XMMHYeCKUX peakIuii.

Ilpakmuueckan yacmp. Kpucrannmzamus coiei U3 )KeJIaTHHOBBIX MIIEHOK.

Paznen 8. Xumus Bokpyr Hac. [IpazpnuyHas xumusi.

[Tpunuuns! geficTBus eliepBepKoB, XUMUYECKHX 3MEH, APAKOHOB, XJIOMYIIIEK.

Ilpakmuueckaa wacmb. XUMHUYECKHE 3ME€M U JpakoHbl. (DOKyChl, OCHOBaHHbIE Ha H3MEHEHUU IIBETa
pacTBopa npu XuMU4YecKor peakunu. PeriepBepkn. MpUIbHBIE Ty3BIpH, O YEM OHU MOTYT paccKa3arb?
Pa3nen 9. MeTanjibl M HX COCIMHEHUS.

Tema 9.1. MeTa/lIbl U HX COCAUHEHHUS — CTOMKHE M aKTHBHbIE, TBEPAbIC N MATKHE, IPArOLeHHbIE.

Mertamisl B Ta6J'II/II_Ie MeHaeneena. CTpOCHI/IC aTOMa Ha MpuMepe atoMa MeTalljia.
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Ilpakmuueckan yacmp. PU3NUECKUE U XUMUUECKHE CBOMCTBA METAJJIOB.

Tema 9.2. MeTa/lsIbl OCHOBHBIX IPYyIII.

CBolicTBa, CTpOEHHE aTOMA.

Ilpakmuueckasa uacmsp. OnbiThl ¢ Sn u Al.

Tema 9.3. MeTa/liibl N000YHBIX IPYIIL.

Menp, cepedpo, 30510T0, TMHK. CBOHCTBA, CTPOCHUE aTOMa.

Ilpakmuueckaa uacms. Kakue metauisl ecth B jamie HakanuBanus (W, Mo, N). [IparoneHHbsie MeTalIbI.
Boinenenne Au u Ag. «KaccueB nypmyp». BoipamuBanue monokpuctaiioB Cu. «/lepeBpsa» Ilapanensca u
Onurepa.

Paszgea 10. Dnekrpoxumus.

Tema 10.1. N'asibBaHUYECKHE 31€MEHTHI.

Uctopus otkpeitus. [lonstue o ranpBanuke. CocTaB v MPUHLHUIIBI paOOTHI FAIbBAHUYECKUX SJIEMEHTOB.
Ilpakmuueckan wacme. V3ydeHnve coctaBa u IpUHIINIA PA0OTHI Pa3IMYHBIX SJIEMEHTOB MMUTAHUSI.
Tema 10.2. YcrpoiicTBo 0aTapeiiku.

Paznoxxenue Boabl Ha BOJOPOJI U KUCIOPO/I.

Ilpakmuueckas uacmsp. ONBITH C OaTapeKaMH.

Tema 10.3. Koppo3usi MmeTa/10B. 3alMTa 0T KOPPO3HH.

[IpuymHb! 1 IOCIEACTBUS KOPPO3UH METAIIJIOB. 3allUTa OT KOPPO3HUH.

Ilpakmuueckan yacmp. ONBITHI 10 U3YUYEHUIO KOPPO3UU METAJUIOB U 3AIIUTHI OT HEE.

Paznes 11. Kene3o. CpoiicTBa :KeJie3a.

Tema 11.1. OcoGeHHOCTH 3KeJie3a U coeIMHeHUT Kkesie3a. MarneTusm.

Kenesnsiii Bek. JKene3o Bokpyr Hac. CTeneHu oKuciaeHus xene3a. [lonsTre Maruetusma.
Ilpakmuueckan uacms. KadecTBeHHbIE peakIuu Ha HWOHBI jkeie3a. [lomydeHune mnupodopHOro Kenesa.
OnBIThL, JEMOHCTPUPYIOLIUE MATHETU3M.

Tema 11.2. Peaknuu coequHeHui xene3a. Xumuueckasi paayra.

OcoOeHHOCTH COeAMHEHUH kKee3a U UX peaKIvi.

Ilpakmuueckaa ywacmp. ONBITHI 110 TOJIYYEHHUIO PA3HOIBETHBIX COEAMHEHUH XKele3a.

Xumudeckasi paayra ¥ XdMUUECKHil CBETO(Op.

Pa3nen 12. Hemeranbl.

Tema 12.1. Cepa u ¢pocop — THIHYHBIE IPEICTABUTE]IH HEMETAJLIOB.

Coenunennus S u P. Xumnueckue cBoiicTBa coennHeHuit S u P. Amtotponus.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEAMHEHUH cephl U Pocdopa.

Ilpaxkmuueckas uacme. DeliepBepKH Kak MpUMeED TUIUYHON OKUCIUTEIIBHO-
BOCCTAaHOBUTEIBHOM PEAKIUH.

Tema 12.2. I'asiorennl. CxoacTBa U pa3auyvus.
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Hctopus OTKPBITHS HEKOTOPBIX raJIOreHOB. ['aJioreHbl — onacHble U nosie3Hbie. Yem naxHet Mope? 3auem
Oopranusmy nona?

Ilpakmuueckana wacmp. ONBITHI 110 TOJYYEHUIO TaJOTEHOB.

Tema 12.3. OkucJANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIlu B ObITY M B 1abopaTopuu. OBP.
Ilpakmuueckasa uacmyp. BriBeieHUE MTATEH U MOTYYEHUE KPACOK. XUMUYECKHUE BYJIKAHBI.

Pa3nen 13. 'eHeTnyeckasi CBSI3b HEOPraHUYECKUX COETUHEHMIA.

Tema 13.1. MHoroo0pa3ue HeOpraHu4eCKMX XUMHYECKHX BEeILECTB U peaKIuid.

Kousbua JInzeranra.

Ilpakmuueckaa wacmep. [IpoBeieHNE CII0KHON LIEM XUMHUYECKUX PEAKLIMM JIJIs TOJIYYEHHSI KOJIEL]
JIuzeranra.

Tema 13.2. OKcHABI METAJJIOB H HEMETAJJIOB.

Heoprannueckuii cuntes. ['eHeTnueckas CBA3b HEOPraHUYECKUX COCTUHEHUM.

Ilpakmuueckaa wacmyp. [lonyyeHue u cBOMCTBa OKCUIOB.

Paznen 14. Muorooo6pa3ue opraHm4yecKux coeJMHeHM .

Tema 14.1. MHoroo0pa3ue coeqMHeHuil yriaepoaa.

Hedtb, HEedTsHBIC TIEHKH. Paspymenue iéHok. [loBepxHOCTHOE HATsKEHHE. BOIPOCH 3arps3HeHus
OKPY’KaroIlle cpesbl.

Ilpakmuueckaa uwacmyp. OnipefielieHHe TaJOreHONPOU3BOIHBIX.

l'openne caxapa. [IpoxykTbl nuTaHus.

Tema 14.2. Morouiue BeniecTna.

Mpeuta. CUHTETHYECKHE MOIOLIUE BEUIECTBA.

Ilpakmuueckasa padoma. VI3roToBineHre Mpuia.

Tema 14.3. Kpaxmaa u riokosa.

Crtpoenue, coctaB,  ucnoiab3oBanue. [{BeTHbie peakuuu. OnpeneneHue riaoko3sl. Cepedpenue.
Ilpakmuueckaa uwacmp. KauecTBeHHbIE PEAKIIMKM HA KPaXMaJl U TIIOKO3Y.

Tema 14.4. Oprannyeckue BellecTBa B pUpoje.

benku, KUPBI, YIIEBOAbI, (EepMEHTBhI, TOPMOHBI, BHTAMUHBI M MPOAYKTHl UX
[IPEBPALLICHUN.

Ilpakmuueckan wacmp. ITpocTbie ONBITHI C OPrAaHUYECKUMHU BEIIECTBAMU.

Pa3znen 15. AHaIN3 ¥ OYHCTKA.

WNunukatopsl U3 npupoAHbIX MaTepranoB. CrocoObI pa3muYeHHs COJICH.

Ilpakmuueckan yacms. [lpuroToBiieHne MHIUKATOPOB M3 IPUPOJHOTO CHIPHS.
Xpomarorpadus 1 3KCTpakLusa. AHAIU3 CMECH COJIEH.

Pa3pnen 16. IloaroroBka ucciiea0BaTe/bCKO padoThl M y4acTHe B KOH(pepeHIun.

Tema 16.1. Bo10op TeMbI 1 IOATOTOBKA HCCJIECA0BATEIBCKOM PadOTHI.

O6o0061enne npoitneHHoro marepuana. Beioop Temsl. Llenu u 3agaun paboThl, 3Tamnsl paboThl HaJl HEH.
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OcobeHHOCTH UCTIONB30BaHus IHTEpHET.

Ilpakmuueckasa uacme. [louck u paboTta ¢ TUTEPATypOH MO TEME.

Tema 16.2. IlocTaHOBKa IKCIIEPHMEHTA.

MecTo 1 poIb SKCIEPUMEHTA B HCCIIEI0BATENbCKOM paboTe. BeiBobI O padoTe.

Ilpakmuueckan wacme. IIpoBefieHre SKCIIEPUMEHTA U AaHAJIU3 €0 PE3YJIbTATOB.

Tema 16.3. Yuactue B KoOH(pepeHIIHH.

[ToaroroBka oknazna U Npe3eHTALMH.

Ilpakmuueckas uacms. Yuactue B KoHpepenuuu «[ IOMCKy», o0cyxnenue pe3yabTaToB KOH(pepeHInu 1

BBICTYIUICHUN 00y4aromuxcsl.

Pa3gen 17. UTorosoe 3ansiTue.

Wrorosast nuarnoctuka. IloaBeneHre UToroB paboTsl 3a yueOHBINH Troa. BeiOOp MHAMBUIYAIBHBIX TEM JUIA

U3Y4YEHUS JIETOM.

1.4. Ilnanupyemble pe3yJbTaThbl
[Iporpamma  obecrieunBaeT  AOCTHXKEHHE  CIEIYIOIIUX  pe3yJbTaTOB OCBOCHMS
IIPOrpaMMbl JOTIOJIHUTEIBLHOI'O 00pa30BaHMsL:
JInyHocTHBIE:

. C()OPMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIEHUS K YYEHMIO, TOTOBHOCTh U CIIOCOOHOCTHU
o0yJaromuxcs K CaMOpa3BUTHIO U €amMOOOPa30BaHUI0 HAa OCHOBE MOTHBALlMM K OOYYEHHMIO U
NIO3HAHUIO, BHIOOpPY JanbHelIIero obpa3oBaHMs Ha 0a3e OPUEHTUPOBKU B MHpe npodeccuil u
npodeccrnoHalIbHbIX MIPEATIOYTEHNH, OCO3HAaHHOMY ITOCTPOEHUIO WHJBH1yaIbHOU
00pa30BaTeNbHON TPAGKTOPUU C YUETOM YCTOWUYUBBIX [TO3HABATEIIbHBIX HHTEPECOB;

. c(OPMUPOBAHHOCTH LIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOW MPaKTHKU;

. c(OPMHPOBAHHOCTh KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYJHHUYECTBE CO
CBEpCTHMKAMM, CTapUIMMU U MJIQJUIMMHU, B 0O0pa3oBaTeIbHOM, OOIIECTBEHHO MOJE3HOH, y4yeOHO-
HCCIIEA0BATENBCKOM, TBOPUYECKOM U IPYTUX BUJAX IEATEIBHOCTH;

. YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTb CBOM MBICIM B YCTHOW M MHUCbMEHHOW pPeYH, IOHUMATh
CMBICI IIOCTAaBJIEHHOW 3aJayd, BBICTPAWBAaTh AapryMEHTAlMIO, IPUBOJUTH IPUMEPHl U
KOHTPIIPUMEDHI;

- NPEJCTAaBICHUE O XMMHUYECKOH Hayke Kak cdepe 4elOBeUeCKOW NIesATeNIbHOCTH, 00 3Tamax eé
pa3BUTHSA, O €€ 3HAUMMOCTH AJIS Pa3BUTHUS LIMBWIN3ALINN;

. KPUTHYHOCTh MBIIUICHHS, YMEHHME pPaclO3HAaBAaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTJIMYaTh TMIIOTE3Y OT (haKTa;

. KpEaTHBHOCTh  MBIIUICHUS, WHULMAATABA, HAXOAYUBOCTb, AKTUBHOCTb IIPU  PELICHHUH

OKCIICPUMCHTAJIBHBIX U PACUCTHBIX 3aJa4,
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yMEHHE KOHTPOJIMPOBATH MPOIECC M PE3YJIbTAT YIeOHOH NCCIIeI0BAaTENBCKOM eI TEIIbHOCTH;

CIIOCOOHOCTh K SMOLMOHAILHOMY BOCHPUATHIO XHMHUYECKHX OOBEKTOB, 3ajad, PpEIICHHH,
pacCyXIeHHI.
MeTanpeamMeTrHbie:

YMEHHE CaMOCTOSITEIBHO IUIAHUPOBATh aJbTEPHATHBHBIC IMYTH JOCTHIKCHUS Iiejlel, OCO3HAHHO
BbIOMpaTh Hanbosee F3PPEKTUBHBIE CITOCOOBI peIIeHHs YIeOHbBIX U TTO3HABATENbHBIX 3a/1a4;

YMEHHUE OCYHIECTBIATh KOHTPOJIb MO pe3yidbTaTy W MO crocolOy JeHCTBHS Ha ypOBHE

IIPpOU3BOJIbHOI'O BHUMAHUA U BHOCHUTD H606XO,Z[I/IMBIG KOPPEKTHUBBI;

YMEHHUE a/IeKBaTHO OLICHHWBATh MPaBUWJIBHOCTh WM OLIMOOYHOCTh BBIIIOJHEHUs yuyeOHOH 3amauu,
e€ 00BEKTUBHYIO TPYIHOCTb U COOCTBEHHbBIE BOZMOKHOCTH €€ PEIICHUS;

OCO3HAaHHOE BIIQJICHUE JIOTUYECKUMHU JACUCTBUSIMH ONpEACTCHHUS MOHATUH, 0000meH s,
YCTQHOBJICHHS aHAJOTHH, KiIacCH(UKAMU Ha OCHOBE CaMOCTOSATENBHOTO BBIOOpa OCHOBAaHUU M
KpUTEPUEB, YCTAHOBJIEHUS POJIOBUIOBBIX CBSI3€i;

YMEHHE YCTaHaBIUBaTh MPUYUHHO-CIEACTBEHHBIE CBS3HM; CTPOUTH JIOTUYECKOE PACCYKICHHE,
YMO3aK/Ir04eHne (MHAYKTUBHOE, 1€AYKTUBHOE U 110 AaHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3[aBaTh, IPUMEHATh U IPE0OpPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, MOJIEIH
U CXEMBI JIJIs1 pellieH!s] y4eOHbIX U 03HABATeNIbHbIX 3a/1a4;

YMEHHUE OPraHU30BbIBaTh yUeOHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATEILHOCTh C YUUTENIEM U
CBEPCTHUKAMM: ONPEIEIATh 1IeJIU, pacnpeesieHne pyHKIUA U poJieil yuaCTHUKOB, B3aUMOJICHCTBUE
1 olmme crmocoOsl paboThl; yMEHUE paboTaTh B TPYyMIE: HAXOIUTH OOIEe pelieHue W paspeniaTh
KOHQUIMKTBI Ha OCHOBE COIVIACOBaHMSA TMO3MIMH M y4é€ra MHTEpecoB; CIyllaTh MapTHEPA;
(bopMynHMpOBaTh, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHHUE;

chOpMUPOBAHHOCTh y4€OHOM ¥  OOIIETNOJB30BATENLCKOM KOMIETEHTHOCTH B  00JacTH
MCIOJIb30BaHUs MH(OPMAIMOHHO-KOMMYHUKAIMOHHBIX TexHosoruil (MKT-komneTeHTHOCTH);

NepBOHAYAJIbHBIE MPEJICTABICHHUS 00 HJIeAX M O METOAaX XUMHUHU Kak 00 YHMBEPCAJIbHOM SI3bIKE
HayKH U TEXHUKH, O CPEICTBE MOJEINPOBAHUS SABJICHUI U NIPOLIECCOB;

YMEHHE BHJETh XUMHUYECKYIO 3aJady B KOHTEKCT€ NpPOOJIEMHOM CHUTyalluM B JApYTUX
JTUCHUIUIMHAX, B OKPYXKAIOIIeH KU3HU;

YMEHHE HaXOAWTh B PA3JIMYHBIX HCTOYHUKAX HHGPOPMAIUIO, HEOOXOOUMYIO MJIs pElIeHUS
XUMHUYECKUX MpPOoOJIeM, U MPeACTaBIATh €€ B MOHATHON (opme; MpUHUMATh PELICHHE B  YCIOBUSX
HEMOJIHOM U N30BITOYHOM, TOYHON M BEPOSITHOCTHOM MH(OPMAaLINU;

YMEHHE INOHMMATh M HUCIOJIb30BaTh XUMUYECKHE CPEACTBA HAIVIAJHOCTU (MOJENH, YEPTEXKH,
CXEMBI U JIp.) AJIs WIIOCTPALUN, HHTEPIPETALUH, apTyMEHTALINH;

YMEHHE BBLIBUTaTh TMIIOTE3bl MPH PEIICHWH Y4eOHBbIX 3aJa4 U MOHUMaTh HEOOXOAMMOCTbh HX
MIPOBEPKH;

YMCHUEC NPUMCHATb UHAYKTUBHBIC U JCAYKTUBHBIC CIOCOOBI paCCY)K)IeHI/Iﬁ, BUJCTH PA3JIMYHBIC
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CTpaTeTHH PEIICHHs 3a1a4;

MMOHWMaHKE CYIITHOCTH AJITOPUTMUYCCKHUX MPEINICAHUI U yMEHHE IEHCTBOBATh B COOTBETCTBUU
C MPEJIOKEHHBIM alITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBUThH II€NIM, BBIOMPATh M CO3[aBaTh AaNTOPUTMBI JUISl PEIICHUS
y4eOHBIX XUMHYECKHUX MPoOIIeM;

YMEHHE IUIAHUPOBaTh M OCYIICCTBIISTH JIEATEILHOCTh, HAINPABICHHYIO Ha pEUICHHE 3ajad
HCCIIeIOBATEIILCKOTO XapaKTepa.
IIpenmerHble:

yMeHue paboTarth ¢ XMMHYECKHUM TEKCTOM (CTPYKTYypHpPOBAaHUE, M3BJICYCHUE HEOOXOIMMOM

nHpOpMAIIMK), TOYHO U TPAMOTHO BBIPAXKATh CBOM MBICIM B YCTHOM W THUCBMEHHOW  peuw,
MPUMEHSISI XHUMHYECKYI0 TEPMHHOJOTHUIO M  CHUMBOJIUKY, HCIIOJIB30BATh  PA3IMYHBIC  SI3BIKH
XUMHAH (cTIoBEeCHBIH, CUMBOJIMYCCKUH, TpadUvecKuii), 000CHOBBIBATH CYKICHUS, TIPOBOJIUTH
KJIaCCU(DUKALINIO, IOKA3bIBATh XUMUYECKUE YTBEPIKICHUS;

BJIaJicHUE 0a30BBIM MOHSITHWHBIM almapaTroM: UMETh MPEACTABICHUE O XMMHUYECKOM DJIEMEHTE
,BIIAJICHIEC CHMBOJIBHBIM SI3BIKOM XUMUH, 3HAHUE XUMHUYECCKIX POPMYIT;

YMEHHUE BBINOJHATh pacyeTHble NpeoOpa3oBaHusi (OpPMYJ, MPUMEHSATh WX [JIS  PEHICHUS
y4eOHBIX XUMUYECKUX 33/1a4 U 3a/1a4, BO3HUKAIOIINX B CMEKHBIX YUCOHBIX MPEIMETAX;

YMEHHE TOJIh30BAThCS XHUMHUYECKUMHU (DOPMYITaMH M CAaMOCTOSATEIBHO COCTABIATH (DOPMYIIBI
3aBUCHMOCTEH MEXKy BETUIMHAMU Ha OCHOBE O0OOIICHUS YaCTHBIX CITydacB M SKCTICPUMEHTA;

yYMEHHE pelIaTh 3a/a4dl M0 YpPaBHEHUSIM U GopMmyiaM , IPUMEHATb MONy4YeHHbIE YMEHUsS s

peuICHusd 3a1a4 U3 XUMUH, CMCIKHBIX IIPEAMCTOB, ITPAKTHUKH

OBJIAJICHUEC CHUCTEMOH (bYHKIII/IOHaJ'IBHI)IX HOH?ITI/IfI, (1)YHKIII/IOH3J'H)HI>IM SA3BIKOM U CI/IMBOJ'H/IKOI\/II,
YMCHHUEC CTPOUTH r*pa(bm(n 3aBUCHUMOCTH BCJIMYHH, OIIMCBIBATh HX CBOP’ICTBa, HCIIOJIBb30BATh
(GyHKIIMOHAIbHO-TpauuecKnue MpeACTaBICHUS s ONUCAHUS M aHaIM3a XUMHYECKHMX 3a7ad U
peanbHBIX 3aBUCUMOCTEH;

OBJIaJICHHE OCHOBHBIMU CIOCOOAMM TPEACTABIEHUS W aHalIM3a CTATUCTUYECKUX JIaHHBIX;
YMCHUCEC IMPOTHO3UPOBATH OTKPBITHEC HOBBIX BCHICCTB,

yYMEHUE TPUMEHSTh H3yueHHbIE IOHATHS, Pe3yiabTaThl MU METOAbl NpPU pPELICHUH 3aJad u3
pa3NUYHBIX pa3JeNioB Kypca, B TOM 4HCIE 3ajad, HE CBOJAALIMXCS K HEMOCPEACTBEHHOMY
MPUMEHEHHIO N3BECTHBIX aJITOPUTMOB.

CtpykTypa M cojaep)KaHHME IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHS OCHOBHOH 00pa3oBaTesIbHOM
MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs aJeKBaTHO oOTpakaioT TpeOoBaHusi CraHaapra,
nepeaaT crenuduKy oopa3zoBaTeIbHOTO MPOILECca, COOTBETCTBYIOT BO3PACTHBIM BO3MOXKHOCTSIM
00y4aroIuXCs.

Paspnen 2. KoMnuieke opraHn3aliuOHHO-NIEAATOTMYECKUX YCIAOBUH

2.1. ®opmbl aTTECTALIUMA
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- (popMbI OTCJIEKUBAHUS U (PUKCALMHU Pe3yJIbTATOB:

B mpomecce o0yueHUss OCYIIECTBISETCS KOHTPOJIb 332 YPOBHEM 3HAHUM W YMEHHUM OOYJaronIuxcs.
3HaHUS U YMEHHS TPOBEPAIOTCS TOCPEACTBOM BBIMOJIHEHUS OOYYAIOUIMMHCA TNPAKTUYECKUX padoT B
XUMHUYECKOH JIa0OopaTOpUH, MOATOTOBKH CAMOCTOSTEIBHBIX HMCCICIOBATEIBCKIX PabOT. YPOBEHb yCBOCHUS
MPOrpaMMHOT0 MaTepuaia OIpelessieTcsl MO pe3ysibTaTaM BBINOJHEHHS MpakTHUYecKuxXx pador. C KaxabIM
pebeHKOM 0TpabaThIBAIOTCS HauOOJIee CI0XKHBIE HIKCIIEPUMEHTBI, 3/16Ch HE0O0OX0IMMO BHUMATEIBHOE, YYTKOE U
no0poe OTHONICHHE K KaxkaoMy. Beioupaercss nuddepeHInpOBaHHbIN MOAX0 K 00yJaroImeMycs, BCe yaauu
MMooOHIpAOTCA, BCC HCAOUCTHI TAKTUYHO U MATKO HCIPABIAIOTCA. KOHTpOJII/IpyeTCH Ka4ue€CTBO BBIITIOJIHCHUSA
MPAKTHYECKUX pabOT IO BCEM pasjiesam.

B Teuenue yuebHoro roga obydaronyecs y4acTByIOT B XMMUYECKUX OJTMMITHAZAaX U KOH(DEepeHUUsX .

dopMaMu TOJBEACHUS UTOTOB pabOTBI MOTYT OBITh: OTKpBITBIE 3aHSATHs, TBOpYECKas 3alluTa,
CaMOOIIEHKA, KOJIJIEKTUBHOE 00CYKJIEHUE U JIp.

HroroBas oneHka ocymecTBisieTcs B GopMe JEMOHCTpAIMK JIy4IIUX paboT Ha 3aHATHSIX KpYKKa
nepe; OJHOKIACCHUKAMHU U poAuTensiMu. Jlydmire paboTel OTMEUAIOTCS TPaMOTaMU, AUILIOMAMHU, TTOJIapKaMHU.

- ¢opMBbI NIpeABSBIEHUS H JEMOHCTPAIIUM Pe3yIbTATOB:

" BXOIHOW KOHTPOJb — IPOBOIUTCS B Hayajle OOy4yeHMs, ONpeAesseT YPOBEHb 3HAHMM peOeHKa

(cobecenoBanue ¢ 00y4JarOLUUMUCS B HaYalle TO/a);

"  TEKYIIM KOHTPOJIb — IPOBOAMTCS Ha KaXKJIOM 3aHATUU: aKIICHTUPOBAaHWE BHUMAHUS, IIPOCMOTP padoT;
"  IPOMEKYTOUYHBII KOHTPOJIb — IMPOBOIUTCS 10 OKOHYAHUHU M3YUEHUS OTIENBHBIX TeM: JUIAKTHUECKUE

UTPBI, TECTOBBIE 3a/JaHHsI, BUKTOPHHBI.

" UTOrOBBIH KOHTPOJb — TPOBOIUTCS B KOHIIE y4eOHOro rojia, OINpeneNnseT YPOBEHb OCBOEHUS

IpOrpaMMBI (3alUTa UCCeI0BaTeNbCKo paboThl, cobeceoBaHie B KOHIIE I0/1a).

B nporpamme wucnonb3yercss TruOKas peMTHHroBass CHUCTEMa OLIEHKH JOCTH)KEHUMN
00y4arouuXCs 10 ONPeAEICHHBIM KPUTEPUSIM:
—  BBINIOJHEHUE ONpPeIeEHHOrO KOJMYECTBa MPAaKTHUYECKUX PadoT, Korja Kak/Jas mpakTuieckas padora

OLIEHUBAETCS OTPe/IeIEHHBIM KOJIMYECTBOM OallIoB;

—  TIO/IBEJICHWE MTOTOB B KOHIIE KAKIOTO MOYTOAus (STHBaph, Maii);
—  CUCTEMa HarpaxJIeHuss U TMOoLIpeHHusl oOydJaromuxcs, Jydimue oOyyaronivecs, HaOpaBiine

HanOoJIbIIIee KOJIMYECTBO 0AIIOB, HArPAX/IAIOTCS TPAMOTaMU U IIPU3aMH;

—  Oprasu3aiysi KOHTPOJIS 3HAHUHM MPOUCXOAUT Ha OCHOBE caMopedIeKCUH 00yJaroIerocs.

Pednekcus momoraer oOmpenenuTh CTETNEeHb JOCTIDKEHHUS TIOCTABICHHOW IENM, TPUYUHBI HX
JOCTIDKEHUSI WIM HAao0OpOT, NEHCTBEHHOCTh TE€X WJIM HMHBIX CIIOCOOOB M METO/OB, a TakKXe IMPOBECTH
CaMOOIICHKY.

2.2. OneHo4YHbIe MaTEePHAJIbI
[Ipn oneHuBaHMM y4eOHBIX JOCTMKEHMHM yYalllUXCSl IO JOMOJHUTEIbHOW 00I11e00pa3oBaTenbHON

oOuiepa3BuBatouieil nporpaMme «XUMHs B OMBITaX»» UCIOIb3YIOTCS:
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e JluarHocTHKa YyCBOGHHS MaTepHana, B IIpolecce O0O0ydeHHus 1o 001eo0pa3oBaTeIbHOM
oOmepa3BuBaroIel mporpamMmme « XUMUS B OIBITaX.

e luauBuayaibHas KapTa yueTa pe3yJbTaTOB UHTEUIEKTYyalIbHBIX CIOCOOHOCTEH.

e Hudopmanmonnas kapra ydyera pe3yJbTaTOB OOYUYaIOIIUXCS y4acTHs B MEpPONPUATHUAX Pa3HOTO
YPOBHAL.

OneHouyHble MaTepuanbl IPOrpaMMbl pa3paboTaHbl C y4eTOM TpeOOBaHUU K CTapTOBOMY YPOBHIO
OCBOEHUS y4eOHOr0o MaTepuarna.

O:xuaemMble pe3yJbTaThl:
o MOJTy4YaT MPEICTABICHUE O CTPOCHUU aTOMa, HOHAX M MOJIEKYJaX, O KIacCU(UKAIIMA HEOPTaHUIECKIX
COEIMHEHUI Ha KUCIIOThI, OCHOBAHMS U COJIU, 00 aHaJIM3€ U CUHTE3E;
o MpUOOPETYT OCHOBHbIE HAaBBIKM MPAKTHUYECKOM paboThl B JabopaTopuu, OYyIyT BBIMOJIHATH

npocteiinme 1abopaTopHbIe ONepalny;

o MIPOSABSIT UHTEPEC K COBPEMEHHBIM MPOOJIeMaM XUMHUHU U K UCCIIEIOBATEIbCKOM paboTe B 3TON HAy4YHOU
obnacry;

o c(OpMHPYIOT IIPEJCTABICHUE O KPACOTE XMMHUYECKOIO IKCIIEPUMEHTA;

o Pa30BbIOT YYBCTBO OTBETCTBEHHOCTH IIPU BBIOJHEHUN XUMUYECKOTO SKCIIEPUMEHTA

o CUCTEMATU3UPYIOT CBOU 3HAHMSI B OOJIACTM XMMHH, CO3AaayT HeoOXoauMmyro 0a3y uid mepexoaa K

er'Iy'6J'IéHHOMy HU3YYCHUIO OTACIIbHBIX PAa31CJIOB XUMHUH,
©) 6y,Z[YT YMETh CaMOCTOSTCIIBHO MMpOBOAUTH OKCIICPUMCHTBI U BCCTHU HCCICA0BATCIIbCKYIO

paboty B 1aboparopuu;

o OCO3HAIOT €JMHCTBO MaTEPUAIbHOIO MUPA Ha OCHOBE XMMHUYECKOTO IOJX0/1a K CTPOCHUIO BELIECTBA,
o OCBOSIT DKOJIOTMYECKUE aCIIEKTHI BIUSHUA XUMUU HA ITIOBCEIHEBHYIO KU3HbD;

o pUOOPETYT MOTHBAIIUIO HA JalibHeHIee n3yueHHe eCTECTBEHHBIX HayK;

o Hay4yaTCsl CAMOCTOSITENIbHO paboTaTh CO CIENMAIBLHON XMMUUECKOH JINTEPaTypoi;

@) HpI/IO6p€TYT HAaBBIKU ITIOAT'OTOBKH AOKJIAJ10B U BI)ICTYHJ'IGHI/II\/'I Ha KOH(l)epeHIII/IHX.

Kpurepun ypoBHsi 0ocBOeHHS y4eOHOr0 MaTepHaJa:

e - BBICOKMI YpoBeHb — OOyyarOmMi OCBOWJI MpPaKTHYeCKH Bech 00bEM 3HaHuit 100-79%,
IIPEAYCMOTPEHHBIX IPOTrPAMMOMN 32 KOHKPETHBIN MEPUOL;

e - CpeIHHIi YpoBeHb — Yy 00yJaroniux 00bEM yCBOSHHBIX 3HaHUH cocTaBsieT 80-50%;

e - HM3KMIi ypoBeHb — oOyuaromuiics oBiagen MeHee yeM 50% o0béma 3HAHMM, MPeayCMOTPEHHBIX

IPOrpaMMoi.

2.3. Yci10BHA peaiu3aluu NPorpaMmmbl
MarepuajibHO-TeXHMYecKUe ycaoBusA. [ sddexTuBHON peanuzanuu NporpaMMbl HEoOXoaAuMa

MaTCpHUAIIbHO-TCXHUYICCKAs Oaza:
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1. YueGnplii kabuner, coorBeTcTByrommil TpeboBanusam: -CanlluH 2.4.4.3172-14 «CanuTapHo-
SMUAEMHOJIOTHYECKUE TpeOOBaHUA K YCTPOMCTBY, COAEpPKAHUIO W OpraHu3alud pexuma padoThl
0o0pa30BaTeNbHBIX OpraHU3allii JTOTOJHUTENBLHOTO oOpa3oBaHus JeTei» (Temmeparypa 18-21 rtpagyc
Henbcus; BnaxHocTh Bo3ayxa B npenenax 40-60 %, mebenb, COOTBETCTBYIOIIAS BO3PACTHBEIM OCOOEHHOCTSIM

neteit 14-15 ner); Jlns peanusanuu mporpaMmsl

. O0opynoBaHHe U MaTEPUAIIBI:

. KOMIIBIOTED;

. MEIUATPOEKTOP.

. CTaHIApPTHBIA HAOOP XMMHUYECKUX PEAKTUBOB (KHCIOTHI, MEI0YH, OKCUIBI, COJIH);
. U3MEPUTEILHBIC TIPUOOPHI;

. CTEKJITHHAs U (papdopoBas mocyna;

. METAJUTNICCKUE I TATHBBL;

. HarpeBareIbHbIC TPUOOPHI;

. BECBI;

. MHUKPOCKOII.

. Hab6opsr o6opynoBanus 1o «Touke pocTa

B kauecTBe [MIAKTHYECKHMX MAaTEPHAJIOB HCHOJB3YIOTCS HAISIAHBIE MMOCOOMS:  TabiuIa
pacTBopuMOCTH M nepuoauueckas tabmuna JI. M. MenneneeBa; KOUIEKLIUHU IOJIE€3HBIX MCKONAEMBbIX, IOYB,
He(TH, IIKaja TBEPIOCTU U T.II.

B kadecTBe METOAMYECKUX MaTEpHAIIOB MPUMEHSIIOTCS pa3iIMyHbIe MyOTUKAIMH 10 XUMHUHU (CM.
Criucok uTeparypsl), METOJMYECKUX pa3padOTOK M IJTAHOB KOHCIIEKTOB 3aHITHI; METONNYECKUX YKa3aHUN U
pPEKOMEHIALNN K MPAKTHUECKUM 3aHATHSIM.

HNudpopmanuonHoe odecnevyeHne: METOANYECKHE Pa3pabOTKHU IO BCEM TeMaM, CLIEHapUU IPOBEICHUS
MEpOTIPUATHIA, HHTEPHET-UCTOYHUKH, CXEMBI, OTIPOCHBIE M TEXHOJIIOTHIECKNE KAPTHI.

Kanposoe obecnieuenue. J[onoaHUTENbHYIO 00111€00pa30BaTENbHYIO 00IIEpa3BUBAIOILYIO IPOTPaAMMY
«XUMHUS B OINBITAX» peau3yeT yUUuTelb XUMHH , UMEIOLIUI JONOIHUTEIbHOE 00pa3oBaHKe 10 IporpaMMam
MOBBIIIEHUS KBAIM(UKAIMY B 00JIaCTH MHKITIO3UBHOTO 00pa30BaHusl.

2.4. MeTonnueckne MaTepHaJibl

Meroauka oOy4eHHs TpexanojaraeT JOCTYIHOCTh W3jaraeMod WHGOpPMAIu sl  Bo3pacTa
00y4aroImuxcsl, 4T0 JOCTUraeTcs 3a CUET HATJSIIHOCTU M HEPa3phIBHOM CBS3U C MPAKTUYECKUMHU 3aHATHSIMU.
@opMbl 3aHATUI ONpENeNAloTCs HAIMpPaBICHHOCTAMU IporpamMmbl U e€ ocoOeHHocTsMH. [Iporpamma
BKITIOYAeT KaK TEOPETUYECKHE W TPAKTUYECKHE 3aHATHS B YYEOHBIX KaOWHETaX, TaK W IKCKYPCHOHHBIC
BBIXO/IbI HA TEPPUTOPHIO YUPEIKACHUS 1 CBOCH MECTHOCTH.

®opmbl opranu3anuu yyeOHoro 3aHaTus. [logaya TeopeTnyeckoro MaTepuaia OCyILECTBIISETCS B
dopme TpoBeneHUs TPATUIMOHHBIX M KOMOWHHPOBAHHBIX 3aHATUH, JEKIMH C OJHOBPEMEHHBIM I1OKa30M

WUTIOCTPAIMi, BUJCOMATEPHATIOB, TPE3EHTAIMN, JIEMOHCTPAIIMOHHBIX OMBITOB. [lomaua mpakTHYECKOTO
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MaTepHuaia OCYIIECTBIISIETCS B (JOpMe MHAMBUAYATLHO-TPYIIIOBBIX CAMOCTOSTENBHBIX PabOT, MPAKTUUECKHUX
3aHSITHH.
I[HSI JOCTHMIXKCHHUA LCIIN U 3aJa4 HpOFpaMMBI HpCI[yCManI/IBaIOTCSI COBpeMeHHBIG IIeaJarortdyeCKuec u

UH(POPMALIMOHHBIE TEXHOJIOTUH:

. UTPOBBIE TEXHOJIOTHH;

. MPOCKTHAsI TEXHOJIOTHS,

. TEXHOJIOTHS TPOOIEMHOT0 00YICHHUS,

. 37I0pOBhECOEPETAOIINE TEXHOJIOTHH;

. HUKT-texnomorum;

. TEXHOJIOTHS Pa3BUTHS KPUTHYECKOTO MBIIIJICHUS;
. TEXHOJIOTHUS Pa3BUBAIOICTO O0YUCHHUS;

. TPYIIIOBBIE TEXHOJIOTHUH;

. TEXHOJIOTHH YpOBHEBOH nuddepeHuaim.

B nepuon oOyueHus [uis mpoBeieHUs 00pa3oBaTeNbHON AEATENbHOCTU HMCIOJIB3YIOTCS Clelyrolne
MeTO/bI:

O OOBSCHUTEIIBHO-WILTIOCTPATUBHEIN  (0Os3aTenbHAs — TEOpeTHYecKas 4YacTh, pabora ¢
WUTIOCTPATHBHBIMH MaTepHaIaMH, COCTABJICHUE IIPAKTUYCCKHUX 3a/1aHHi);

O npoOaeMHbI (IpoOjJeMHOe M3JI0KEHHE Marepuaja Mpu H3yYeHHM BOIIPOCOB 3KOJIOTHH,
HAy4YHOW 3THKH, IPU aHAJIM3€ MEPCIEKTUBHBIX HANIPABICHUN Pa3BUTHUS HAYKH);

O pakTHYeCKHuil (00s3aTenbHbIe TPAaKTHUECKHE PA0OThl HA KaXK/10M 3aHSATHH);

O JESATEIILHOCTHBIN (BBeneHMEe  MHAMBHMIYyalbHBIX  3aJjaHUN "

CaMOCTOSITENIbHON pabOThI C TUTEPATYpPOil, yuacTre o0ydaromuxcs B KOHPEpEeHIHUIX U IKCKYPCHSIX).

MeTtoauyeckue H TUAAKTHYECKHE MaTepPUAJIbI:

- METO/IMYECKHUE Pa3pabOTKH 110 TEMaM;

- HaJIM4K€ HaTIsAHOTO MaTepuana;

- HaJIM4KE€ JEMOHCTPALIMOHHOTO MaTepHaa;

- BUICO(DUIIBMBI;

- pa31aToO4YHBIA MaTepua;

- nH(OPMAIIMOHHBIE KAPTOUKH.

- AUJAKTUYCCKUC KAPTOUKU;
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KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

K padoyeii mporpaMme J0NOJHUTEILHOMH 001Ie00pa30BaTeIbHON 001Iepa3BUBAOIIIEH TPOrpaMme
(rpynmna 14-16 Jer)

[Tenaror: OBunHHKKOBa OJibra AJIeKCaHIpOBHA

KomnnyectBo 4acoB: Bcero — 784 B o

[T1aHMpoBaHME COCTABIEHO HA OCHOBE JOMOJIHUTENBHON 00pa30BaTeIbHOM 00Iepa3BUBaOIIE TPOrpaMMbl €CTECTBEHHOHAYYHON HAaIPaBIEHHOCTU

«3aHuMaTEeIIbHAS XHUMHSD)

Ne maTa pasn Tema 3ansTHS ConeprxaHue Kommgect Tun 3aHaTHs OcCHOBHEIE 3VH, YMK
n/m en BO YacoB METOJIBI U POPMBI OYVYH
paboTsl,
TEXHOJIOI'nn
1-2 1 CobecenoBanne ¢ BrisicHeHre NCXOMHBIX 2 O3HaKOMUTENEHOE becena, 3Hath paBmia | MeTtoaude
neteMu. BBogHOE NPEACTABICHUNA O IpeaMETE Mpe3eHTalus Tb npu CKUE U
3aHSTHE. XAMHUHU # 00J1acTH eé HAXO0XICHUMU B | JUIAKTHUYEC
MIPUMEHEHUS. KabuHeTe, CKue
Texnnka 6e30MmacHOCTH. pabote ¢ MaTtepuan
3HAKOMCTBO C TPYIIION. peakTuBaMHU U | BI.
Pacckas o conepxanun HarpeBarelibH | YueOHO-
MpOTrpaMMBbl IEPBOTO roAa BIMH HpaKTUIec
oOy4enus. [IpaBuna npubopamu, KOe
TIOBEJICHUS B TaOOpaTOPHH. pacrnucaHue 06opymoB
Texnuka 6e30macHOCTH B 00beTMHEHUS. | aHue.
paboTte ¢ XUMUYECKUMHU
peakTuBamy,
3JIeKTponpudopamu u
HarpeBaTeIbHBIMU IPHOOPaMU
3-4 2 IonsTus: atoMm, 3HAKOMCTBO C KOJUIEKIIHEH 2 Komb6unupoBannoe [IpakTHueckas 3Hath Mertoauue
MOJIEKYJIa, SIEMEHT. XAUMHUYECKUX BEIIECTB. pabora ompeJieNieHNe | CKHE U
[TocTpoenue moneneit Ba)KHEHIITX JUJIaKTUYe
MOJIEKYJI pa3HbIX BEIIECTB. TOHSATHIH: CKHue
MPOCTHIC U MarepHa
CJIO>KHBIE BI.
BEIIIECTBA, YuebHO-
XUMUYECKUN IIpaKTU4eC




3JIEMEHT, Ko€
aTom, 000py 0B
MOJIEKYJIa. aHue
Paznnuats

HOHATHSA

«BEILECTBO» U
«TEJIOM,

«IIpocTOe

BEIIECTBO» U
«XUMUYECKUU
3JIEMEHT.

YMeTb

W3TOTaBIUBaTh
MOJIENH

MOJICKYIL.

5-6 duznveckue u O3zHakoOMIIEHHE C Nzydenne HOBOTO [IpaxTrueckas Ha6monats, MeTtoaude

XUMUAYECKHE SBJICHUS. | QU3MYECKHMMHU M XUMUYECKUMH MaTepuaia u mepBuyHoe | padora. aHaAJIM3UPOBAT | CKHUE U

siBIIeHUsAMU. V3yueHue 3aKpeIIeHne HOBBIX b GU3NUECKUE | AUAAKTHYC
peaxnuy ropeHusl. 3HAHHH. U XUMHYECKHE | CKHUE
UsroroBnenue ceeun u3 SIBIICHUS. MaTepual
napaduHa WM MBLIA. YmMmeTs BI.
Axumus («30J10TOH TOXKIBY U OTJINYaTh VYy4ebHO-
MUPUTHL). XMMUYECKUE HpaKTHIeC

peaxkiuu ot Koe

(m3nyecKux o0opynoB

SIBJICHUM. aHue

3HaTh YCIOBUS

BO3HUKHOBEHH

U

MIpEeKPALEHHS

TOPEHMSL.

7-8 YucTele BemiecTBa u [IpuponHsie cmecH — BO31yX, N3ydenne HoBOTO [IpakTrueckas 3Hathb Metoauue
cmecu. Paznenenne He(Th, MUHEpaIBL. M3yuenne MaTepuraia U IepBuYHoe | paborta. oTpezieNieHHe | CKHe U
cMecei. KOJUIEKIIUH. 3aKpeIIEHHE HOBBIX TMOHATHH JTUIaKTHYe

[IpaBuna paboTsl C BecamH. 3HaHUM. «4UCTOE CKHE
B3BemmBanue, BEIIECTBO» U MaTepual
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MIPUTOTOBJICHHE CMECEN «CMECHY. BI.
MeTaJljla ¥ HeMeTaJlIa. YMers YyebHo-
Pasnenenue cmecen. pabotarts ¢ IIPaKTU4eC
Ouncrka BellecTs, BecaMu. 3HaTh | Koe
MEPEKPUCTAIITN3ALMSL. METOJIBI 00opynoB
pasneneHus aHue
cMecei:
OTCTaWBaHUE,
(dbunsTpOBaHKEC
'
BBITIAPUBAHUE.
YMeTb
BBIIETISATh
YHCTOE
BEIECTBO U3
cMecH,
ohopMITSITH
pe3yNIbTaThl
paboTHL
9- 3aKOH COXpaHEHUs XHUMHYECKas peakIysl Kak N3yuyeHnue HOBOTO IIpakTHueckas YMeHue Meroauue
10 Macchl OTpa)keHHE 3aKOHa MaTepuaia u mepBuyHoe | padora. XapaKTepu30Ba | CKHUE U
COXPAaHEHUS MacChI. 3aKpEIICHAE HOBBIX Tb 3aKOH JUIAKTHYE
[IpuroroBnenue cmecu 3HaHUM. COXpaHEHUs CKHE
Jlemepu. MacChl Marepual
BEIIECTB, BIL.
MOHUMATh €ro | YuyeOHo-
CYIIIHOCTb U MIpaKTHYeC
3Ha4YeHHe Uid | Koe
HaIUCaHUA 00opyaoB
YpaBHEHUH aHue
peaKIUi.
11- [Tonsitue o Wzyuenne u HabmroneHue N3ydeHnne HOBOTO TeopeTtnueckoe 3Hathb Metoauue
12 XUMHUYECKOM MPU3HAKOB XUMHUUECKHUX MaTepuana u IEpBUYHOE | 3aHATHE, MIpU3HAKU CKHE U
B3aMMOJIECHCTBUN peakuuii. 3aKperIeHre HOBBIX Mpe3eHTanus, XUMHYECKAX TUTAKTHYIE
BEIIECTB. 3HAHUH. JIEMOHCTPAIIMOHH | pEaKIui. CKHUe
bIE€ OIBITHI. MaTepuan

bI.

24




Y4eOHo-

MpaKTHYEC
Koe
00opyoB
aHue

13 TIpuniunet XHUMHUYECKUE YPABHEHUSI. KomOunupoBanHoe becena, onpoc, YMmeTs nucath, | MeToauue
rpau4ecKkoro [IpoBenenue mpocredmmx TEOpPETUYECKOe YUTaTh CKHUE U
O0TOOpaKeHHS OTIBITOB, BHISIBIICHUE H 3aHATHE, ypaBHEHUS TUTaKTHYIE
peakuui omFicaHre 0COOCHHOCTEH Mpe3eHTalus, peaxkuui u cKue

MPOTEKAHUS PA3TUIHBIX JEMOHCTPALMOHH | XapaKTepu30Ba | Marepual

peaximi. bIC OTIBITHIL. Tb UX. BI.
Y4eOHo-
paKTUIec
Koe
o0opynoB
aHue

14- CoBpemeHHOE 3HaKOMCTBO C COBPEMEHHBIM N3yuyeHue HOBOTO Teopernueckoe 3Hath Meroauue

15 71a00paTopHOE J1a00PaTOPHBIM MaTepuaia u IepBUYHOE | 3aHATHE, COBPEMEHHOE | CKHE U
obopynoBaHue. 00opyIOBaHUEM. 3aKperIeHre HOBBIX Mpe3eHTaIHI. mabopaTopHOE | TUAAKTHYE

3HAHWH. 00opynoBaHUE | CKHUE

Y TIPUHITUTIBI Marepuai

€ro paboTHL. BL.
Y4eOHo-
paKkTUIec
Koe
o0opynoB
aHue

16 PazButne xumuu. Omertet ¢ CO2 u O2. Texnuka N3yuenune HOBOTO TeopeTuueckoe 3uate Th pu | MeTtonuue
Omnpiter k. [Ipuctnm, | 6e3onmacHoCTH Ipu paboTe ¢ MaTepuana u IepBUYHOE | 3aHATHE, pabote ¢ CKHE U
K.-B. llleene. ra3amu. 3aKperUIeHre HOBBIX Mpe3eHTaIus, razamMu. YMeTh | TUAAKTHUE

3HAHWH. JEMOHCTPAIIMOHH | TMPOBOJIUTH CKHe
bIE OTIBITHI. onwiTel ¢ CO2 | maTepuan
u O2. BL.
Y4eOHo-
NpaKkTUIec
Koe

000py10B




aHue
17- Bonopon, kucnopon u | [loHsTHE 9UCTOTHI ra3a. 4 KomOunupoBanHoe [TpaxTraeckas 3HaTh Metoanue
20 aMMHUaK. I'pemyunii ra3. IlnoTHOCTB pabota OTpejieNieHue | CKHUE U
rasa. TOHSATHS IUIAKTHYe
[lonmy4enue Bogopona, «IUIOTHOCTh CKue
KHCJIOPOJa U aMMHUAKA. rasa», yMeThb MaTepHuan
N3mepenue mi0THOCTH rasa. U3MEPATh BL.
IUIOTHOCTh Yy4ebHo-
raza. YMeTb MpaKTUyeC
MOJy4aTh Koe
BOJIOPOL, 00opy10B
KHCJIOPOL, aHue
aMMHaK U
pacro3HaBaTh
nux. YMeHue
XapakTepu30Ba
Tbh CBOMCTBA,
MpUMEHEHUE
KHCJIOPOJa,
OOBICHATH
CYILIIHOCTh
KpYyroBopoTa
€ro B IPUpPOJE.
21- Hctopust xumun. HUcropus Tpanchopmarmn 4 Nzydenune HOBOTO TeopeTtnueckoe 3Hath Mertoauue
24 Oranbl B U3y4eHUH MpecTaBiIeHui yUEHBIX O MaTepuraia U IepBUYHOE | 3aHsITHE, OCHOBHBIE CKHE U
ra3oB U pacTBOPOB. CTPYKType razo00pa3HbIX 3aKpeTICHHE HOBBIX npe3eHTanusl. OTKpBITUSL A. | AWAAKTHYE
BEILIECTB U TEOPUU PACTBOPOB. 3HaHUM. JlaByaze n I'. | ckue
Nzyuenune cocraBa Bo3ayxa. Kapenguma, | marepuan
Ortkpeitus /. Pezepdopaa, A. . bI.
JlaByasbe u I'. KaBenguiua. Pesepdopna, Yu4ebHo-
PasBuTHE TeOpHU TOpEHHSI. TEOPHH NpaKTUIec
OmnpoBeprkeHne TEOpUu pactBopoB C. | Koe
¢orucrona. Teopun Appennycau | o0opyaoB
pactBopoB C. Appernuyca u J[. . . aHue
N. Menneneesa. Menpeneesa.
25- IlonsTus: pactBop u TBépaple, KUIKHE, 2 KomOunupoBanHoe. [IpakTrueckas YmeTs Meroauue
26 pacTBOpEHME ra3o00pa3Hble PacTBOPBHI. pabota ONPEIENATh CKHUE U
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HacwieHnslii pactBop. pacTBOpHI, UX | AUJAKTHYE
HenaceliieHHbIM pacTBOp. BUJIbI cKue
[lepecwienHslit pacTBOp. (HachIlIEHHBIE | MaTepual
PacTBOpHMOCTS. u BL.
IIpuroToBieHre pacTBOPOB. HEHACHIIIICHHB! | Y4eOHO-
e), MpaKTH4YeC
pPacTBOPUMOCT | KO€
b BEIIECTB, a o0opynoB
TaK e aHue
WCTIONB30BaTh
obopynoBanue
U PEaKTHBBI,
pacyETHble
3a/1auu JIsd
MOy 4EHUs
pacTBopa conu
€ 33JIaHHOMN
KOHIIEHTpaLue
.
27- Kpucramisl. Kpucranmusanus u3 KomOunmnpoBanHoe [IpaxTnueckas YmMmeTs Mertoauue
28 MEPECHIIIEHHBIX PACTBOPOB. pabota BBIpAIIVBATh CKHC U
BripamuBanue MOHOKPUCTAT | AUAAKTHYE
MOHOKPHCTAJUIOB U3 Bl U3 CKHe
HaCBIIIIEHHOTO pacTBOpa. HACBHIIEHHBIX | MaTepual
[lony4yenue u 3apucoBKa PacTBOpOB. BI.
KPHUCTAJJIOB Pa3HOH (hOPMBI. Yu4ebHo-
paKkTUIec
Koe
o0opynoB
aHue
29- II{€10uM 1 KUCIIOTHL. PactBOpEI mienoyeit u KUCoT. Komb6unupoBanHnoe. IIpakTHueckas YMeTb Meroauue
31 Boga B pusuke, xumun u pabota XapaKTepHu30Ba | CKHUE U
ouonoruu. IlpuponHsie Th CBOMCTBa JUIaKTHYe
OCMOTHYECKHE SIBICHUS. menoden u CKHe
YcrpaneHue KECTKOCTH BOJIBI. KHUCIIOT, MaTepuan
Onekrponutsl. Jucconnanms. BBIpaXXaTh UX B | Bl
rpapudeckor | YueOHO-
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dbopme. 3HaTh | TpaKTHIEC
c1oco0sb! Ko€
yCTpaHeHHS 00opyaoB
XKECTKOCTU aHue
BOJIBI.
32- Comm. MHuoroobpaszue coneir. Comu KomOunupoBanHoe [IpaxTraeckas YMeThb Mertoawde
33 BOKPYT HAcC, UX PEaKIIHH. pabota Ha3bIBaTh CKHC U
Kpacora xumngeckux COITH, BIX TUTaKTHYIE
peaKIIHiA. KJTaccu(puImpo | ckue
Kpucrannuszauus coneit u3 BaTh 110 Marepuai
KEJTAaTHHOBBIX IIEHOK. pasHbIM BL.
TIpU3HAaKaM, YuebHO-
3HATh CIIOCOOBI | MMPaKTUIEC
WX TIOJYYCHUsS. | Koe
YmeTs o0opynoB
WCTIONB30BaTh | aHUE
J1a00paToOpHOE
obopynoBaHue
1 PEaKTHUBHI
Ui
KpHUCTaJTH3AIl
WU COJNeH 13
KEJIATHHOBBIX
MJIEHOK.
34 XuMus BOKPYT Hac. [IpuHnKIE AEiCTBHS KomOunnpoBanHoe TeopeTtnueckoe 3Hathb Metoauue
[Mpazgauunas xumusi. | deliepBepKOB, XUMHYCCKHX 3aHsTHE, TIPUHIIHIIBI CKHUE H
3MeH, TPaKOHOB, XJIOMYIIEK. npe3eHTalus, JefcTBUs JUJIAKTHYe
®DoKyChI, OCHOBaHHBIE Ha JIEMOHCTPAIIMOHH | (peliepBepKoOB, | CKHe
M3MEHEHWH IBETa PacTBOpa bI€ OTIBITHI XUMHYECKUAX MaTepual
[IpY XUMHUYECKON PEAKIUY. 3Mel, BI.
JIPAaKOHOB, Yy4eOHo-
XJIOITyIIIEK. NpaKTHIec
Koe
060py 0B
aHue
35 MeTtajuisl 1 UX Mertasisl B Tabnuie N3ydeHne HOBOTO TeopeTtnueckoe YmMmeTh Metoauue
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coequHeHus — cToiikue | MenneneeBa. CTpoeHue aroma MaTepHaja U IEpBUYHOE | 3aHATHE, XapaKTepHu30Ba | CKUE U
u Ha [IpUMepe aToMa MeTajuia. 3aKpeIICHUEe HOBBIX Ipe3eHTanus, Tb CTPOEHHE JUIAKTI4Ye
aKTUBHBIE, TBEpAbIE U | DPU3NUECKUE U XUMHUYECKHE 3HAHWM. JEMOHCTPALMOHH | aroMa CKHue
MSITKHE, IparoleHHbIe. | CBOMCTBA METAILIOB. BI€ OTIBITHI. MeTaa, Marepuai
(bH3uIecKue U | BI.
XHMUYECKHe VYuebHo-
CBOWCTBa paKkTHIec
METaJIIOB. KOe
o0opynoB
aHue
36- 9 MeTanibsl OCHOBHBIX CBoiicTBa, CTPOCHUE aTOMA. KomOunmnpoBanHoe [IpakTuueckas 3HaTh MeTtoauye
38 TpyIIIL. Omnbitel ¢ Sn u Al paboTa CBOICTBA U CKHE U
CTpOeHHE JTUIAKTHYE
aTOMOB CKHe
METAaJIOB MaTepHuan
OCHOBHBIX BI.
rpymm. Ymetrs | YueOHo-
WCTIONB30BaTh | MPaKTHUeC
nmabopaTtopHOe | Koe
obopynoBanue | 000pyaOB
U pPeaKTHBBI aHue
IS
MPOBEICHUS
OTIBITOB € Sn U
Al.
39 9 MeTtamsl TOOOYHBIX Mens, cepebpo, 30J10TO, LIMHK. KomOunnpoBanHoe TeopeTtnueckoe 3Hathb Koncnekr
rpymnn CBoiicTBa, CTpOEHHE aTOMA. 3aHATHE, CBONCTBa U 3aHATHSL.
Kakwne metaiiel ecTh B JamIe Mpe3eHTalusl. CTpOeHHE
HakanuBaausg (W, Mo, N). aTOMOB MEJIH,
JlparoueHHble METaJLIbI. cepebpa,
Brigenenue Au u Ag. 30J10Ta, IUHKA.
«Kaccues mypmyp».
BripamuBanue
MOHOKpHucTayioB Cu.
«JlepeBbsa» lapauensca u
IOnurepa.
40 10 | I'anpBaHMYECKHE WcTopus otkpsitus. Ilonstue N3ydeHne HOBOTO TeopeTtnueckoe 3Hath Metoauue
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JJIEMEHTHI o raneBanuke. CoctaB U Marepuala U epBUYHOE | 3aHATHE, TPUHIUIIB] CKHE U
MPUHIHUIBI pabOTHI 3aKpEeIUICHNE HOBBIX HpEe3CHTANNS paboTHI IMJAKTHIe
rajJbBaHUYECKHUX JJIEMEHTOB. 3HAHWM. Pa3NUYHBIX CKHue
Uzyuenne cocraBa u SIIEMEHTOB Marepuai
NPUHIUIA paOOTHI PA3THIHBIX MHUTaHUS. BI.
3JIEMEHTOB MTUTAHUSI. VYuebHo-
paKkTHIec
Koe
o0opynoB
aHue
41 10 | YerpoiictBo OmnebITHI ¢ OaTapeiKamH. 1 KomOunmnpoBanHoe TeopeTtuueckoe 3HaTh Metoauue
OaTapeiku 3aHATHE, YCTPOHCTBO CKue u
Mpe3eHTalUA, Oarapeiiku u TUIAKTHYE
JEMOHCTPALMOHH | MPUHIUM €€ CKHe
BI€ OTIBITHI paboTHI. Marepuan
BI.
VYueOHo-
paKTUIec
Koe
00opyIoB
aHue
42- 10 | Kopposus meTamios. [IprauHB! 1 TOCTEACTBUSL 2 KomOuaMpOBanHOE [IpaxTuueckas 3Hath MeTtoaude
43 3ammra OT KOPpO3UH | KOPPO3UU METAIJIOB. 3aluTa pabora HPUYUHEL, CKHE U
OT KOPPO3UH. MOCJE/CTBUS M | IUAAKTHYC
OnBITH 10 U3YYEHUIO CIOCOObI CKHe
KOPPO3HH METAJIOB M 3aIUTHI 3aIIUTHI OT Marepuan
OT HEE. KOppO3UH. BI.
Yu4ebHo-
HpaKTH4ec
Koe
0bopymoB
aHue
44 10 | Ocobennoctu xxene3a | XKenezo Bokpyr Hac. Ctenenu 1 KomOunmnpoBanHoe TeopeTtnueckoe YmeTs Meroauue
W COeIMHECHUH Kele3a. | OKUCIeHHs jkene3a. [lonsTue 3aHsTHE, oTIpeNieNsTh CKHUE H
MarueTtnsm MarHeTH3Ma. npe3eHTalus, TIOHSITHE U JIAKTHYIE
. KagecTBennsle peakunu Ha JEMOHCTPALIMOHH | «MarHeTU3M», | CKUe
HOHBI xese3a. OmbITHI, bI€ OIIBITHI. 3HATh MaTepHuan
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NE€MOHCTPUPYIOIIHE KayeCTBEHHbIE | Bl.
MarHeTHU3M. peaxinuu Ha YyebHo-
WOHBI KeJie3a. | MpaKTH4ecC
KOe
o0opynoB
aHue
45- 10 | Peakumu coenunHennit | OcOOEHHOCTH COCIMHEHHH 3 KomOunmnpoBanHoe [IpakTuueckas 3HaTh MeTtoauye
47 JKee3a. XuMudeckas | JKeje3a M UX PEeaKIui. pabora 0COOCHHOCTH | CKHE U
panyra OmBITHI 110 [TOTYYECHUIO COEIMHEHUH JUAKTUIe
Pa3HOLBETHBIX COCTUHEHUI xKeJne3a, yMeTh | CKHUe
xKenesa. MOJIb30BATECSl | MaTepual
Xumuueckas pagyra u 71a00paToOpHB! | BI.
XUMHUYeCKUH cBeTodop. M Yu4ebHo-
000pyIOBaHUE | MPaKTUIEC
M H KO€e
peakTuBaMu o0opynoB
JUTSL aHue
TOJIYYEHHUSI
Pa3HOLBETHBIX
COEMHEHUM
Keresa.
48- 11 | Cepa u docdop — Coenunenus S u P. 3 Nzydenne HOBOTO [IpaxTrueckas 3Hath MeTtoaude
50 TUIINYHbIE XUMHYECKHE CBOWCTBA MaTepHala u nepBuyHoe | pabora onpeneNieHue | CKHE U
MPEICTABUTEIN coequuenuii S u P. 3aKPEIJIEHUE HOBBIX MOHSITHUS OUIaKTH4E
HEMETAIJIOB ANnoTponus. 3HAHWH. «AIJIOTPOTHS» | CKHE
OxucnuTensHo- , YMETh Marepua
BOCCTaHOBUTEIILHBIE CBOMCTBA XapakTepu3oBa | bl.
coeuHeHHMI cephl U dhochopa. Th Y4eOHo-
DeiiepBepkd Kak npuMep XMMUYECKUe HpaKTUIeC
TUIMYHON OKUCIIUTENBHO- CBOWCTBa Koe
BOCCTAaHOBUTEILHOHN pEaKIny. COCJTMHEHUH 00opya0B
cephl U aHue
¢docdopa.
51- 11 | T'amorensl. CxoactBo | McTopHst OTKPBITHS 2 Komb6unanpoBannoe IIpaxTHueckas 3Hath Meroauue
52 Y pa3TuIHs HEKOTOPBIX TAJIOTEHOB. pabota HCTOPHIO CKHE U
["anorens! — onacHble 1 OTKPBITHUS IUIAKTHYe
nosie3Hble. Yem maxuHeT Mope? TaJIOTeHOB, CKHe
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3adyem opranu3my wox? YMETh MaTepHual
OmBITHI 110 [TOJIYYEHUIO IIPOBOJUTH BI.
raJoreHoB. OTIBITHI 110 YuebHo-
MOJTYYEHHUIO paKkTHIec
raJoreHoB. KOe
00opyoB
aHue
53- 11 | OxucnurenasHO- OBP. KomOunupoBanHoe [IpaxTraeckas YMeThb Mertoawue
54 BOCCTAaHOBHUTEIIHHBIE BriBenenue maTeH u pabora MIPUMEHSATH CKHE H
peaknuu B MOJTyYEeHUE KPACOK. OKHUCIUTENBHO | AUAAKTHYC
OBITY 1 B J1abopaTopun | XUMHUYECKHE BYJIKAHBI. - CKHue
BOCCTAaHOBUTE | MaTepual
JIbHBIE BI.
peakiuu B Y4eOHo-
OBITY. MIPaKTHIeC
KO€e
00opyIoB
aHue
55 12 | MHuoroobOpasue Konpma Jluzeranra. KombOunaHMpOBaHHOE. Teopetmueckoe YmeTs MeTtoaude
HEOPTraHMYECKUX [IpoBenenue cioKHOH Henu 3aHsTHE, OCYILIECTBIISITh | CKHE U
XUMHAYECKHX XUMUYECKUX Peakuui s Mpe3eHTalus 1enb JTUIAKTHYE
BEILIECTB U PEAKLUil noJy4eHus kojuen Jlnzeranra. XUMUYECKUX CKue
peaxuit st Marepuali
MOJyYEHUS BI.
KOJIell
JInzeranra.
56- 12 | Oxcuasl METANIIOB U Heoprannueckuii cuaTEs. KomOunnpoBanHoe IIpakTrueckas YmMmeTs Metoauue
S7 HEMETAJIIOB I'enernyeckas cBs3b pabora MIPUMEHATH CKHE U
HEOPraHMYECKUX COeIMHEHHI. TIOHSATHS JUIAKTHYe
[Tonyyenue u cBoiicTBa «Oxcuaply, CKHue
OKCHJIOB. «Knaccugpuka | marepuan
S, BI.
«Homenknary | YueGHo-
pa» B NpaKTUIec
peleHnn KOe
yhnpakHeHHi 1 | 000pyI0B
XapaxkTepu30Ba | aHue
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Tb
CBOKCTBA
OCHOBHBIX U
KHCIIOTHBIX
OKCHJIOB.
YmeTh
HCIIOJIb30BaTh
nmabopaTopHOe
obopynoBaHue
Y PEaKTHUBBI
JUTST
MOJTydeHUS 1

H3Y4EHHUS
CBOWCTB
OKCHJIOB.
58 114 | Muoroobpaszue Hedts, HETAHBIE EHKY. KomOuaMpOoBanHOE Teopetmueckoe 3Hath paBmia | MeTtoaude
coeMHeHuil yriepoja | Pa3pyiuienue ni€Hok. 3aHATHE, MPUPOJOIIONBL3 | CKUE U
HOBCpXHOCTHOC HaTsOKCHUC. IMpe3CHTalu, OBaHUA, YMETH ANJaKTU4e
Bompock! 3arpszHeHus JIEMOHCTPAIMOHH | MPUMEHSTH CKHe
OKPY’KaIOILEH CPeIbl. BI€ OIIBITHI IIOJIy4YECHHBIE Marepual
Omnpenenenue 3HAHUS Ha BI.
raJIOTeHOTPOU3BO/THBIX. MPaKTHKE. YuebHo-
Topenue caxapa. [TpoxyKThI NPaKTHIeC
IIUTaHUs. KO€
o0opynoB
aHue
59- 14 Moro1iie BeecTsa Mpeuta. CHHTETHYECKHE KomOunupoBanHoe [IpaxTuueckas 3HaTh Meronuue
60 MOIOIIIHE BEIIECTRA. pabota TEXHOJIOTHIO CKHE U
H3srotoBnenue Mpuia W3TOTOBJICHUS | IUJAKTHYC
IShER CKHe
Marepua
BI.
VYuebHo-
IIpaKTU4eC
KOe
o00opynoB
aHue
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61- 14 | Kpaxmai u TJIF0K03a Crtpoennue, cocTas, KomOunupoBanHoe [TpaxTraeckast 3HaTh Meroanue
62 ucrojib3oBanue. L[BeTHbIC paboTa CTpOCHHE, CKHE U
peaknuu. OmnpenencHue COCTaB H IUIAKTHYe
rimoko3el. Cepebpenue. WCTIONB30BaHU | CKHUE
KauecTBeHHble peakuuy Ha € YIJIE€BOAOB. MaTepHuan
KpaxMail 1 TJIIOKO3Yy. VY meTh BL.
MPOBOJUTH U YuebHo-
3aIlUChIBATh MIPaKTUIEC
Ka4yeCTBEHHbIE | KOE
peakiuu Ha 00opyoB
Kpaxmai 1 aHue
TJIIOKO3Y.
63 14 | Opranuveckue benku, xupsl, yrieBoisl, KomOunmnpoBanHoe TeopeTtuueckoe YmMmeTs Mertoauue
BEIIECTBA B IPUPOJIE (dhepMeHTHI, TOPMOHEI, 3aHsTHE, HabIrI0aTh, CKHUE H
BUTaMHHBI U TIPOIYKTHI npe3eHTanus, aHAJM3UPOBAT | AUAAKTHYE
ux npespauenuil. [Ipocteie JEMOHCTPALMOHH | b XMMUYECKUE | CKUE
OTIBITHI C OPTaHUYECKUMHU bI€ OIIBITHI peaximu. Marepuai
BEILIECTBAMM. 3Hath BI.
MIPOIYKTHI Y4eOHo-
[IPEBPAILCHUNA | IIPAKTUYEC
0eIKOB, KOE€
KHUPOB, o0opynoB
YIJIEBOAOB, aHue
yMETh
3aIlUChIBATh
COOTBETCTBYIO
mme
YpaBHEHHS
peaKLuid.
64- 15 | MeaukaTopsl WNHaukaTopsl U3 NPUPOIHBIX N3yuyeHue HOBOTO IIpaxTHueckas 3Hath Meroauue
65 [Tomygenue u MatepuaioB. CriocoOs! MaTepuaia u epBudHoe | pabora OTIpeieNieHus] | CKHe U
M3y4YeHHE CBOICTB pa3nuYEHus CoJIeH. 3aKpETICHHE HOBBIX TIOHSATHSI JUJIaKTHYE
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[IpuroToBieHNEe WHAUKATOPOB 3HAHWH. «UHJIUKATOP», | CKHE
U3 TIPUPOJTHOTO CHIPHSI. yMETh MarepHa
MPUTOTOBUTH | Bl
WHAUKATOp U3 | YueOHo-
MPUPOIHOTO MpaKTHIec
CBIPBS. KOe
00opyoB
aHue
66- 15 | Croco6sr Xpomatorpadus u KomOunupoBanHoe [IpaxTraeckast 3HaTh Mertoawue
67 OoOHapyKCeHHS SKCTpaKIus. AHAIIU3 CMECH pabota CYIIHOCTh CKHE U
KaTHOHOB U aHUOHOB. | COJEH. xpoMmoTtorpadu | TuAaKTHUC
[[BeTHBIE peakiuy. uu CKHue
AHanu3 cMecH colieit SKCTPaKIHH. Marepuai
YmeTh BI.
aHaM3upoBar | YdeOHO-
b CMECH MpaKTHIec
CoJIeH, KOE
WCIOJIb30BaTh | 000PYA0B
nmabopaTtopHoe | aHHE
obopymoBaHue
Y PEaKTHUBBI
JUTS
MPOBEICHUSI
IIBETHBIX
peaKLuid.
68- 16 Br16op TeMsr O06001IeHNe TPONUICHHOTO KomOuaMpOoBanHOE Becena, onpoc, 3HaTH Metonuue
69 MOJIrOTOBKA MaTepuaina. Beioop Tembl. Mpe3eHTalusl. CTPYKTYpY CKHUE H
UCCIIEIOBATENbCKOM Henu u 3agauum paboThL, 3TAmbI WCCIIeIOBATENb | AUAAKTAYC
paboThI paboThI Ha/T HEH. CKOH palOTBL. | CKHE
OCOOEHHOCTH UCTIOJIb30BAHUS YmMethb Marepua

Hurepuer.
. [louck u pabora ¢
JIUTEPATYPOH IO TEME.

CTaBUTh LIEITb
Y OTIPEeNIEIISATh
3aJ1aun
paboTEHL.
YmeTh
OCYIIECTBIIATh
MTOKMCK

bI.
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HEOOXOIMMO

nHDOpMaImu.
70- 16- | IlocraHoBKa MecTo 1 poJib SKCIIEPUMEHTA B KomOunmnpoBanHoe [IpakTuueckas Ymeth MeTtoauye
71 17 | skcepuMeHTa HCCIIeI0BaTeNbCKOM padoTe. pabora MIPOBONUTH CKHE U
BeiBogs! o padore. 9KCIEPUMEHT, | AWAAKTHYE
IIpoBenenue sxciepuMeHTa 1 aHAJM3UPOBAT | CKHE
aHaJIN3 ero pe3yJbTaToB. b €T0 Marepuai
pe3yibTaThl U | Bl
JienaTh Yy4ebHo-
BBIBOZBI. paKkTHIec
KOe
o0opynoB
aHue
72- 18- | Yuacrue B Yyactue B KOHPEepeHIIH KonnextusHo- Kongepennus CosepieHcTBe | Metoauye
73 19 | xoH(epernHIN «ITOUCK», obcyxnenne TPYIIOBOE 3aHATHE OBaTh HaBBIKA | CKHE U
pe3yabpTaTOB KOH(PEPEHLIUH U My OJINYHOTO JUIAKTHIe
BBICTYIIJICHUH 00y4YaromInxcs. BBICTYIUICHHUS. | CKHUE
Marepuai
BI.
Yu4ebHo-
paKTUIec
KO€e
o0opynoB
aHue
14- 20- | IToaroroBska K . BeiOop nHIMBU Ty aTbHBIX Ompoc, Osnagenue Koncmekr
75 21 | UTOroBOM arTecTal | TEM Ul U3yUYCHUS JIETOM. TECTHPOBaHHUE. HaBBIKAMHU ypoka
KOHTPOJIS U
OLICHKH CBOEH
JIESIT.
76 22 | KonrtponbHas pabota | UTorosast muarHoctuka.
[TogBenenme UTOroB paboOTHI
3a yueOHbIH roj
77 23 | AHanu3 KOHTPOJILHON
paloThI
78 24 | UroroBoe 3aHsTHe
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JIner koppekTHpOBKM padoueil mporpaMmbl

[ata
repeHoca
3aHSTHUS

[Ipuunna
IepeHoca

Jlara, Ha KOTOpYIO
OCYILIECTBJIEH
MIEPEHOC 3aHITUSA

dopma
peanuszanuu
MIPOrPaMMHOTO
MaTepualia
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