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Paszgea 1. Komniieke 0CHOBHBIX XapaKTePUCTHK 00Pa30BaHUs

1.1. IlosicHuTEe IbHAS 3alIUCKA

JlononHurtenbHas o0mieoOpa3oBarenbHas IporpaMMma COCTaBJICHa Ha OCHOBE HOPMAaTHBHBIX
JOKYMEHTOB:

o @enepanbubiii 3akoH PD ot 29.12.2012 r. Ne 273-®3 «O06 oOpaszoBanmu B Poccuiickoit
denepauuny;

e [Ipuka3 MunuctepcTBa o0pazoBanus u Hayku Poccuiickoit @enepannu ot 09.11.2018 r. Ne 196
«O06 yrBepxkaenun Ilopsaka opraHuzalM M OCYIIECTBICHHS 00pa3oBaTeNbHON JAEATeIbHOCTH IO
JOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IPOrpaMMam»;

e [locranoBieHue I'TaBHOTrO rocyaapCTBEHHOr0 caHuTapHoro Bpada Poccuiickoit @enepauun OT
04.07.2014r. Ne 41 «O6 yrBepxkaenun CanlluH 2.4.4.3172-14 «CaHUTapHO-3MUIEMHUOIOTHYCCKUE
TpeOOBaHUS K YCTPOUCTBY, COJICPKAHUIO U OPTraHU3alUU PeKUMa paboThl 00pa30BaTEIbHBIX OPraHU3aINi
JIOTIOJIHUTEIBHOTO 00pa30BaHUs JIeTei»;

e Pacrnopspkenune IlpaBurensctBa Poccuiickoit ®eneparuun ot 04.09.2014 Ne 1726-p «O6
yrBepxAeHn KoHuenuuu pa3BuTHs TOMOJIHUTEILHOTO 00pa30BaHus AeTer»

e Pacnopskenue IlpaButenbctBa Poccuiickoit @enepanuu ot 24 ampens 2015 r. N 729-p,
«Pa3paboTka npeyIoKeHU 0 CPOKaxX pean3aliy JOTOTHUTEIBHBIX 00IEPa3BUBAIOIINX MTPOTPAMM))

e Pacnopsokenne Munncrepersa Ilpocsemennst Poccuiickoit @epepannu ot 12.01.2021 N P-6 «
O0 yTBEepXKIEHHWHM METOJIMYECKUX PEeKOMEHJAlMi MO CO3JaHHI0 U (PYHKIMOHUPOBAHUIO B
o011e00pa3oBaTeIbHbIX OpPraHU3alMsIX, PACIIONOKEHHBIX B CEIbCKOM MECTHOCTM M MallbIX Tropojax,
LIEHTPOB 00pa30BaHMs €CTECTBEHHOHAYYHON M TEXHOJIOTUYECKOW HAIIPABIEHHOCTHY.

[Iporpamma Hayka B onbiTax u 3kcnepuMenTax MoayJb « XUMHA» ABISIETCA
MOAU(PHUIHMPOBAHHOI.

HanpagBJieHHOCTHh NPOrpaMMBbI — €CTECTBEHHOHAYYHAs.

YpoBeHb 0CBOEHUSI MTPOrPaAMMBI — CTAPTOBBIH.

AKTYaJIbHOCTb NPOTPaMMBI.

Xumusi — HaydHas JUCHUIUIMHA, pa3BUBAIONIAs YMEHHE JIOTMYECKHM MBICIHUTh, BHUJIETh
KOJIMUYECTBEHHYIO CTOPOHY TMpeaMmeTa (BEllecTBAa) M SBJICHWM, JelaTh BBIBOABI U 00OOIIEHUS.
OCOOEHHOCTBIO JaHHOW MPOTpaMMBbl SBJSIETCS TO, YTO B HEW OCYIIECTBISAETCS MPOTEACBTUUCCKAS
MOATOTOBKA JUIS W3YYeHHs] XUMUU B TEpPCHEKTHBE HA TOBBIIICHHOM WJIH YIIyONIEHHOM YPOBHSIX,
BO3MO>KHOCTH MO3HAKOMHUTBHCS C BBOJHBIMU pa3zieliaMi; 00y4aromuecs, KOTOPbIE MPOSIBUIN MTOBBIIICHHBIN
WHTEpEC K TeM WM HHBIM T€MaM, MOTYT MPU MOMOIIM HHIWBUIYaTbHOW y4eOHO-HCCIIEeN0BATENbCKON
paboThl 03HAKOMUTHCS C MAaTEPUATIOM, KOTOPBIM BOOOIIIE HE U3y4aeTCs B MIKOJIBLHON IPOrpaMme.

[IporpaMMy OTIMYaeT M OCTETHUYECKUN AacCMeKT, Ype3BbIUAHO BaXXHBIM it (hopMHUpOBaHUS
MHTEJUICKTYaJIbHOTO TTOTEHITHAIa 00YJaroNIuXCsl, Pa3BUTHSI UX TTO3HABATEILHBIX HHTEPECOB U TBOPUECKOM
AKTUBHOCTH, MTOCKOJIBKY TPAMOTHO MOCTABJICHHbIE XUMHYECKHE YKCIIEPUMEHTHI MOT'YT OBITh OIEHEHBI U C
ACTETUYECKON TOYKHU 3peHus. OO0 TOM TOBOPST, HalpUMEp, UCTOPUUYECKHE HA3BaHUSI IKCIEPUMEHTOB:
«aepeBo FOmuTepay, «30710TOM AOKABY, «TPO3a B MPOOUPKEY, «3UMHUHN ca», «ByJIKaH Ha CTOJe» U T. 1.B
COJZIEpKAHUU TIPOTPAMMBI OTPAXKEHA HMCTOPUS XMUMHUUA W OHOrpaguu BETUKUX YYEHBIX, C JESITEIBHOCTHIO
KOTOPBIX CBSI3aHbl T€ WJIM HMHbIE OTKPBHITHS. Ha 3aHATUSAX MIMPOKO HCHOJB3YETCs HArJISIIHBIA MaTepual,
BO3MOKHOCTH HOBBIX HWH(GOPMAIIMOHHBIX  TEXHOJIOTHH M TEXHUYECKHX CpPEIACTB OOYYeHHS B TIOKa3e
(parMeHTOB MCTOPHH CTAHOBIICHUS M Pa3BUTHA XUMUHU Kak Hayku. CojaepskaHue 3aHSTUN HAlpaBlIeHO Ha
OCBOCHHME XUMHUYECKOM TEPMHHOJIOTHH, KOTOPAsi UCIIOIB3YETCs ISl PEIISHHsI 3aHUMATEIbHBIX 33/1a4, KOTOPhIE
BIIOCJIEJICTBUM TIOMOTYT pe0siTaM NMpPHHUMATh y4acTHE B WIpax, KOHKypcax, onmumiuanax. JlaHHbI Kypc
OCYIIIECTBIIIET Y4EOHO-TIPAKTHUECKOE 3HAKOMCTBO CO MHOTUMH pa3lielaMd XUMHH, YIOBJIETBOPSET
TIO03HABATEJbHBINM HHTEpEC K MpoOieMaM JaHHOW TOYHOM HAayKH, pa3BUBACT KPYro3op, YriyOsseT 3HaHUS B
JTAHHOW HAYYHOU TUCIUTUIMHE.

HoBu3Ha 3akitouaeTcss B TOM, YTO MHOTHE BOMPOCHl XMMHH HEPa3pHIBHO CBsI3aHBI C (U3UKOH,
OMOJIOTHEH U PKOJIOTHEH, M 00pa30BaHHOMY YEJIOBEKY, UeM OBl OH HE 3aHUMAJICS B OyIyIIEeM, MTOJIE3HO UX
3HaTh. [losToMy B JaHHOW 0Opa3oBaTeNbHOW MpOrpaMMe pealu3yeTcs CHHTeTHYEeCKHMH MOaxXoa K
€CTECTBEHHOHAYYHOMY 00Pa30BaHUIO0, KOTOPBINA MO3BOJISIET, C OAHOW CTOPOHBI, CHOPMUPOBATH IIETOCTHOE
MIPEJICTAaBICHUE O MHpE, a, C IPYTOi CTOPOHBI, OOJIETYUTh MOHUMAHHE CIOXKHBIX XUMUYECKUX MPOOIIEM.

IMeparoruyeckas uesaecoo0pa3HocTb. Kak W3BECTHO, XUMUSI CYUTAETCS B IKOJIE OJHUM U3 CaMbIX
CJIOXHBIX MPEAMETOB U BBI3BIBAET Y MHOTHX IIKOJIHLHUKOB HEIOOHMMAaHUE U HEMPUSITHE C IIEPBOTO rojia



oOy4JeHwUs.

Cpenu Npu4rH TaKOTO BOCIIPUATHUS MPEAMETa MOXKHO Ha3BaTh HEONPABAAHHO OOJBIION 00BEM U
HKJIEKTUYHOCTh YU€OHOT0 MaTepuaa B IIKOJIbHBIX IPOrpaMMax, a TakKe HeJJOCTATOUHYIO
MOTHBHUPOBAHHOCTb JETEU K U3YUEHUIO XUMHUHU.

Kpome Toro, B nocienHue rojpl HaOI0aeTCs COKpAIlEHUE YacoB, OTBOJUMBIX Ha XuMuto. /laneko
HE JJIs BCeX JeTe XUMHs cTaHeT Oynymieidl mpodeccueil, mo3ToMy MHTEpec K MpeaMeTy HaiaeT, Kak
TOJIBKO BO3HMKAIOT CJIO)KHOCTU B IOHUMAaHMHU TEX WJIM UHBIX TEM, TPYZAHOCTHU B PELICHUH 33/a4, IPO0JIeMbl
IpU MPOBEACHUH JIA0OPaTOPHBIX paboT. LIIKONBHUKK YacTO CUYMTAIOT, YTO XUMHUECKAas TEOpUs CyXxa U
3aIryTaHa.

CoBepiieHHO WHasg TO3UIMUS  (GopMUpyeTcsl Yy peOEHKa TpH BO3HUKHOBCHHH COOCTBEHHOM
3aMHTEPECOBAHHOCTH B U3Y4YEHHH IIPEIMETA.

Jlannasi oOpazoBaTenbHasi MporpaMma OPUEHTHPOBAaHA HA TO, YTOOBI MHTEPEC K XUMHH BO3HUK H
3aKkpenuiics Onarojapsi MCIOJIb30BaHUIO B OOYYEHUU HCCIIEAOBATENIBLCKOrO0 MOAX0/a, IPH KOTOPOM AETH
MOCTUTAIOT TPEAMET XUMHHM 4Yepe3 COOCTBEHHOE ydeOHOe HccieoBaHue. Takoi MOJAXOJA TO3BOJISET
00y4aroIuMCsl He TOJIBKO OCBOUTH MOHATUHHBINA annapar v 3allOMHUTh HEKOTOPbIE BaXKHbIE (DAKThI, HO U
MOJIyYUTh HABBIKM IPOBEICHHS CAMOCTOSTEIBHOTO HCCIICAOBAHHS, KOTOPHIE MOTYT OBITh HOJE3HBI IS
nocjenyomeil camopeanu3anuu B J1t000i Apyroi obmactu yuyeOHOM M B Oyayiem HpodeccuoHalIbHON
NESITEIbHOCTH.

Hcxons M3 Takoro mnoaxoAa, B LEHTp OOydeHHs MO JaHHOM NporpamMme CTaBATCS pa3BUTHE
€CTECTBEHHOHAyYHOTO MHPOBO33PEHUS U OBJIAJICHUE MCCIENO0BAaHUEM KaK METOJIOM HAayyHOTO MO3HaHUS.
[TosToMy Ha 3aHATUAX OONBIIOE BHUMAaHUE OTBOAMTCS MPAKTHUECKUM padoTaM pa3HbIX BHUIOB, MPUUYEM
3HAYUTEIILHOE BpeMs YJIENsIeTCs NPOBEACHUIO CAMOCTOATEIbHBIX MCCIEIOBAHUN IO BHIOPAaHHBIM TEMaM.
HacplleHHOCTh HAa4aapHOrO IEpUOJA M3YYEHHS XUMUU JEMOHCTPALMOHHBIMHU OIBITAMH CTUMYJIUPYET
MHTEPEC K XMMHHU U XKEJIaHUE U3y4aTh 3Ty HAYKY.

IIporpaMMa BBICTpOEHA TakK, YTO B JaJbHEHIIEM BHHMAaHUE JETEH HAa 3aHATHUAX HANPABICHO Ha
BBITIOJIHEHHUE OIbITa, U3yuyeHUE, HAOMIoeHue U (UKCAIUIO €ro pe3ylabTaTOB BO BCEX MOAPOOHOCTIX. B
3TOM clly4yae MpUEMBI U ACHCTBUS BOCIIPUHUMAIOTCA 00yUYarOIIMMUCS HE Kak BOJIIEOHbIE MAHUITYJISALUH, &
KaK 3aHMMAaTelbHasi He0OXOAMMOCTh, 0€3 KOTOPOH HEBO3MOXKHO OCYIIECTBUTH CTOJb NPHUBICKATEIHHBIC
JUISL HUX XUMUYECKHE ITPEBPALLCHUS.

OTaM4uTeIbHON 0CO0EHHOCTBIO NPOrpamMMbl SIBISIETCA TO, YTO JaHHas o0Opa3oBaTelIbHAS
IIpOrpaMMa MMEET €CTECTBEHHOHAYYHYIO HAIpPaBJIE€HHOCTb C JIEMEHTAaMHU XYJ0’KECTBEHHO-3CTETUYECKON
HaIPaBJIEHHOCTEN, TaK KaK 3HAKOMUT C UCTOPUYECKMMM aCIEeKTaMH CTAHOBJICHUS U Pa3BUTUS XUMUH, a
TaK)K€ Pa3BUBAET IMOCPEICTBOM INPEAMETA XMMHUHU ICTETHUECKOE BOCIPHUATHE OKPYXKAIOIIEr0 MHpA, 4TO
UrpaeT BAXHYI pOJIb B TMOBBIUICHMM BHYTPEHHEH MOTHBAallMM K OCBOCHHMIO 3TOTO MpeAMeTa U
(dbopmMHupoBaHHUHU OOIIEH KYIbTYpbl 00yJarOLIUXCS.

Anpecat mporpammsl. IlporpamMma opueHTHpoBaHa Ha Bo3pacT oOydwaromuxcs 13-17 mer. Jlns
o0y4eHMs TNPUHMMAIOTCS BCE JKEJalollye, YTO JaeT BO3MOXKHOCTh 3aHUMAThCid C Pa3HOOOpa3HBIMU
KAaTEeropusIMU JIeTel: OJapEeHHBIMH, JETbMH W3 TPYII COLUAIBHOIO PUCKA, AETbMU U3 CEMEH ¢ HU3KUM
COLIMAJIbHO-9)KOHOMHUYECKUM cTaTtycoM, a Takke naetd ¢ OB3. Ilpu pa3paboTke NaHHOM MpOrpamMMbl
YUUTBHIBAINCH BO3PACTHBIE MCUXOJOTHYECKHE OCOOEHHOCTH JIeTeH TaHHOro Bo3pacra, INCUXO(pU3NUYECKHe
0CcOOEHHOCTH pa3BUTH U 00pazoBaTeNbHbIe MOTpedHOCTH AeTeit ¢ OB3.

®opma o0ydeHUs] — OYHAs, ayJUTOpPHBbIE, BHEAYAUTOPHbIE (SKCKYpCHH, MpaKTU4YeCKHe padoThl),
TEOPETUYECKHUE U TPAKTUUECKHUE 3aHSITHS.

®opma opranuszanuu 3aHATuil. B nporpamme s3ppexTuBHO coueraroTcs HHANBUAYAIIBHBIE,
IPYIIOBBIE U KOJJIEKTUBHBIE (POPMBI pabOTHI.

O0beM U CPOK OCBOEHHUSI MPOrPaMMBbl, pexkuM 3aHATHil. [IpogomkurenbHOCTE yueOHOrO rojia —
36 y4eOHBIX HeNeNnb, Harpy3ka 2 dYaca B HeAemto (Bcero 68 yacoB B Troj). 3aHITHS TPOBOAITCS C
MOCTOSIHHOM CMEHOH NeSITEIILHOCTH.

[Ipoucxonut yriyOieHHe MOJYYEHHBIX 3HAHMHM MO XMMHUHM C aKIEHTOM Ha IO0JIyu€HHE HaBBIKOB
CaMOCTOSITENILHOM ~ UccliejoBaTenbckoil  paboTel. @PopMma 3aHATHM NpeaycMaTpUBAaeT COYETaHHE
TEOPETUYECKON YaCTH C MOCIEAYIOIEN MTPAKTUYECKON MPOBEPKON M 3aKPEIUIEHUEM IOJIyYEHHBIX 3HAHUMN
yTEM MPOBEJCHUS PA3JIMYHBIX OIBITOB HA 0a3e XMMHUYECKOH JIaOOpaTOpUH.

Cpoxk peanu3aiuu nporpaMmsi- 1 ro.



1.2. Ileau ¥ 3a1a44 NPOrpaMMblI

eas mnporpammbl - o0OyYeHHE TMPAKTHYECKOM XWUMHUH, pPa3BUTHE ECTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS W JIMYHOCTHOM MOTHMBAIIMM K IMO3HAHUIO YEpe3 HCCIICIOBATEILCKYIO JEATEIHHOCTh B
MPOIIeCcCe U3YUYCHUSI XUMHUH.

3agaun:

Ooyuaromue:

® JaTh NPEJICTaBICHHE OO0 OCHOBHBIX TMOHSTHSIX HEOPraHWYECKOW XWUMHUHM — aToMax, HMOHaX |
MOJIEKYJax; O KJIaCCU(UKAIIMHA HEOPTAHMUECKUX COSTMHCHUN HA KUCJIOThI, OCHOBAHUSI W COJIU;

e 00y4YUTh OCHOBaM MPAKTHYECKON XUMHUU: aHAIU3Y U CUHTE3Y;

® HAYYUTHh MPUHIIUTIAM H METOJIUKE MMPOBEICHUS UCCIIEIOBATEILCKON paOOTHI;

e 00yuuTh paboTe C XUMUYECKUMH pEaKTUBaMU M MPUOOpaMH, TPOBEACHHUIO IMPOCTEUIITNX
1abopaTOPHBIX ONEpallii: HArpeB, MEPErOHKa, IKCTPAKIHs, (UIBTPOBAHUE, B3BEIIMBAHHUE UT.].;

® O03HAKOMHTH C MPOHMCXOKICHUEM W Pa3BUTHEM XHMHUU, HCTOPHUEH MPOUCXOXKICHUS XUMHUYECKUX
CHUMBOJIOB, TEPMUHOB, TTOHSATHI;

® [I03HAKOMHUTH CO CTAPUHHBIMU HKCIIEPUMEHTAMH;

® HAYYUTHh CAMOCTOATEIHHO HAMEYaTh 33/1a4y, CTABUTH SKCIIEPUMEHT U OOBSACHATH €r0 pe3yybTar.

® TIOJIFOTOBUTH K M3yYEHUIO XMMHUH Ha TIOBBIIICHHOM HIIU YIIIYOJIEHHOM YPOBHE.

PazpuBaromme:

® pPa3BUTH HAOIIOJATEILHOCTD U UCCIICIOBATEILCKAN HHTEPEC K IPUPOIHBIM SIBICHUSIM;

® DPa3BUTH y 0O0YYAIONINXCS HHTEPEC K MIO3HAHUIO, K TPOBEICHUIO CAMOCTOSITEIILHBIX UCCIICIOBAHMIA,

® DPa3BUTh aKKYpaTHOCTb, BHUMATEIbHOCTh, CTPOTOCTh B COOJIOICHIH TPEOOBAaHUI TEXHUKU
0€30I1acHOCTH;

e BBEIPA0OTAThH NIEPBOHAYATHHBIC HABBIKK PA0OTHI CO CIECIIHAILHOM JINTEPATYPO;

e chOopMHUPOBATH U PA3BUTH MOJIOKUTEIHHYIO MOTHBAILIHIO K TaTbHEHIIEMY H3yICHHIO
€CTECTBEHHBIX HayK;

® DPa3BUTH MO3HABATEIBHYIO U TBOPUECKYIO AKTUBHOCTH;

® DPa3BUTh 3CTETUYECKOE BOCIPUATHE CTPYKTYPHI, (POPMYII XUMHUYECKUX JIEMEHTOB, PE3yJibTaTa
COOCTBEHHOM EATENLHOCTH.

BocnuTarteabHble:

® BOCIIHTATH KOJIJIEKTHBHU3M;

® BOCIHTATH MPABWIBHBIN ITOAX0J K OpraHU3aIliu CBOETO JIOCYTa;

® BOCIHTATH YOCKICHHOCTH B ITO3HABAEMOCTH OKPYIKAIOIIETO MUPa U HEOOXOIUMOCTH
HKOJIOTHYECKH TPaMOTHOTO OTHOIICHHUS K cpejie OOUTaHusI.

1.3. Coaeprxanue nmporpaMmbl

B ocHOBy mporpaMMbl MOJOXEH pa3BUBAOIIMN NpuHIUN o0ydeHus. CopaepkaHHe HPOrpaMMBbI
COOTBETCTBYET LIEJIAM U 3aJja4aM, U3JI0’)KEHHBIM B MTOSICHUTEIILHOM 3alMCKe.

JlanHas mporpamma CIIy>)KUT OCHOBOHM Ul JAQJIBHEMIEr0 BCECTOPOHHETO PA3BUTHSA, B KOTOPOU
o0y4JaroIuicsl CaMOCTOSATENIBHO NpUOOpeTaeT 3HAHMs, a Nelaror OCYLIECTBISET MOTHBHUPOBAHHOE
yIpaBiieHHE ero 00y4eHreM (OpraHu30BbIBAET, KOOPAUHUPYET, KOHCYJIBTUPYET)

ConeprkaHue mporpaMMbl OTPaXKEHO B yUeOHO-TEMaTHUYECKOM IIaHE.

Y4eOHO-TeEMaTHYECKHH II1aH
Ne i/ Ha3Banue pa3aesnoB U TemM KoangecTBo 4acoB @®opMbI ATTECTALMHU
Teopus |[IpakTukal Beero

BBeneHue B mporpammy
[IpenMer xumuun
XMMHYECKUE peaKun
CoBpeMeHHOe J1abopaTopHOe

'Y cTHBIN onpoc
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TectupoBanue




000pyI0BaHNe

5 Pabora c razamu 2 3 5

6 VcTopust XUMHH. 1 3 4 TecTtupoBanue
JTarbl B U3y4CHUH ra30B U PACTBOPOB

7 Pabora ¢ pactBopamu. Bona 4 5 9

8 Xumus  Bokpyr Hac. [lpazgauunas|l - 1 'Y CcTHBII onpoc
XUMHUS

9 MeTaJiel ¥ UX COSTMHEHUS 3 2 5

10 DJIEKTPOXUMUS 3 1 4

11 Kenezo. CBoiicTBa xene3a 1 3 4

12 Hemerasibl 2 5 7

13 ['eHeTHUECKas CBA3b HEOPIraHUYECKUX |2 1 3
COCTMHEHUN

14 Mmuoroob6pasue oprannyeckuxi 2 6
COCIMHEHUI

15 AHaJIN3 ¥ OYNCTKA BEIIECTB 2 2 4

16 [TonroroBka rccaeaoBaTesbekoit|l 2 3
paboTHI 1
ydacTHe B KOH(pEepeHIINH

17 lTorosoe 3ansTue 1 - 1 TecTtupoBanue
HToro 34 68

1.4 Conep:xanue TeM Nporpambl
Pa3nen 1. Beenenue.
Tema 1.1. CobecenoBanue ¢ 1eTbMH. BBoIHOE 3aHATHE.
BI)I?ICHGHI/IG HNCXOIHBIX HpeI[CTaBJIeHI/Iﬁ (0] HpeZ[MeTe XUMHUHU U O6J13.CTI/I eé HpI/IMeHeHI/IfL
Texnuka 6e3omacHoCTH. 3HAKOMCTBO ¢ Tpymmnoil. Pacckas o comepikaHuu mporpammsl IEPBOTo rojaa



Tema 3.1. [loHsiTHE 0 XUMMYECKOM B3aMMO/IelicCTBMH BemlecTB. [[pu3Hakun XUMHUYECKHUX
peakuumii. Habmrogenne npu3HakoB XMMUYECKON PEaKIiH.

Tema 3.2. [Ipunnunsl rpagpuyeckoro 0To0paskeHus peakuuii. XuMU4eCKUe YpaBHEHUS.

Ilpakmuueckaa wacmp. IIpoBeneHre NPOCTEHIINX OMBITOB, BBISBICHHE U OMHCAHUE OCOOCHHOCTEH
MIPOTEKAHUS Pa3IUYHbIX PEAKIUH.

Pasnen 4. CoBpemenHoe j1abopaTopHoe 000py/10BaHKeE.

[IpuHnunel paboThl 00OpPYIOBaHHUS XUMHUYECKOH J1abopaTOpUHM: MAarHUTHbIE MEIIANKU;, BECHI
MEXaHHYECKUE JTa00paTOpHbIC, TOPCUOHHEIEC, aHATUTHYECKUE; BBITSDKHOM 1mkad; MydenpHas meys.

Ilpakmuueckasa uwacmep. Vicnonb3oBanue oOOpyHOBaHUS IJiA MPOBEICHUS JIaOOpAaTOPHBIX pPadOT.
Pabota ¢ nenTpudyroii, MUKpOCKOIIOM, MAarHUTHOWMEIIIATKOM.

Pa3nen 5. Padora ¢ razamu.

Tema 5.1. PazButue xumun. Onbitel k. [puctan, K.-B. HleeJte.

«JlecHoli ra3» U cocoObl «yJIydIlIEHUs» BO3IyXa.

Ilpakmuueckasn wacmsp. OnbiTel ¢ CO2 1 O2. TexHuka 6€30MacHOCTH MPU padOTe C ra3aMu.

Tema 5.2. Bonopoa, KHCJI0pOJ, AMMHAK.

ITonsTre yncTotsl rasa. I'pemyunii ra3. IlnoTHocTs rasa.

Ilpakmuueckaa wacme. [lonyyenue Boaopoia, KUCIOpOJa U aMmMuaka. M3sMepeHue mioTHOCTH Tasa.

Pa3nea 6. UcTopust xXumum. ITanbl B H3y4YeHHHU ra30B U PAaCTBOPOB.

Hctopust Tpancopmaiy npeacTaBiIeHUd YYEHBIX O CTPYKTYpe ra3000pa3HbIX BEUIECTB U TEOPUU
pactBopoB. M3yuenue cocraBa Bo3ayxa. Otkpsitus . Pesepdopma, A. JlaByaszee u I'. Kapenawumia.
Pa3Butne teopuu ropenus. Onposepxenue teopun (iaoructona. Teopuu pactBopoB C. Appenuyca u /.
N. Menneneesa.

Paznen 7. Pabora ¢ pactBopamu. Boja.

Tema 7.1. [lonsiTust pacTBOP MpacTBOPEeHHUeE.

TBépable, xkuaKue, ra3000pa3Hbie pacTBopbl. HackleHHbIi pacTBop. HeHachIeHHbIH pacTBop.
IIepecrpiieHHbli pacTBOp. PacTBOPpUMOCTS.

Ilpakmuueckasn yacmp. llpuroroBieHue pacTBOPOB M3  KHUIKOIO CTEKIIA

«Heoprannueckuii jiec — 3araJouHblid U MPEKPACHBIN.

Tema 7.2. Kpucranibl.

Kpucrannu3zamus u3 nepechleHHbIX PaCTBOPOB.

Ilpakmuueckasa ywacmep. BripamBanue MOHOKPHUCTAJIJIOB U3 HACHIIIIEHHOTO pacTBOpa.

[Tonyyaem u prcyeM KpHUCTAILIIbI pa3HOU (DOPMBI.

Tema 7.3. IIl€1094n M KHCJIOTHI.

PactBopb! menoueit u kucnor. Bona B ¢usmuke, xumuu u Ouonoruu. [Ipupoansie ocMoTHYECKHE
SIBJICHUSL.

Ilpakmuueckas wacmep. Y cTpaHeHHE )KECTKOCTHU BOABI. DNEKTPOIUTHI. Jlucconuarus.

Tema 7.4. Coun.

MHuoroo6pasue coseit. Conut BOKpYT Hac, ux peakuun. Kpacota XMMHYECKUX peaKifuil.

Ilpakmuueckaa wacmep. Kpucrannuzanus coyiei U3 )KeJIaTUHOBBIX IIEHOK.

Paspnen 8. Xumust Bokpyr Hac. [Ipa3aauynast Xumusi.

[TpunnMnb! AelicTBUs (helepBepKOB, XUMHUECKUX 3MEH, IPAaKOHOB, XJIOMYIIIEK.

Ilpakmuueckasa ywacmo. Xumuueckue 3Meu U JpakoHbl. DoKychl, OCHOBaHHbIE HA U3MEHEHUU 1[BETA
pacTBOpa Mpu XUuMUYeCcKou peakiuu. OeiiepBepku. MbpUTbHbBIE TY3BIPU, O YEM OHU MOTYT pacCcKa3aTh?

Paszpnen 9. Merayuibl M UX COeIMHEHUS.

Tema 9.1. Mera/iibl M HX COeIMHEHHMs — CTOHKHE W AKTHUBHbIC, TBEpAbIE W MSATKHE,
AparoueHHbIe.

Mertannsl B Tabnuiie MenneneeBa. CTpoeHre aToMa Ha MpUMEpe aToMa MeTaJia.

Ilpakmuueckas yacmp. PU3NHeCKUe 1 XUMUYECKHE CBOMCTBA METAJIIOB.

Tema 9.2. MeTa/lJIbl 0CHOBHBIX IPYIII.

CBoiicTBa, CTpOEHUE aTOMA.

Ilpakmuueckas wacmp. OnbiTH ¢ Sn 1 Al.

Tema 9.3. MeTa/liibl NO00OYHBIX IPYIII.

Mens, cepedpo, 3071010, ITMHK. CBONCTBA, CTPOCHUE aTOMa.
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http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C

Ilpakmuueckaa wacms. Kakue metauiel ecth B Jamre HakanmmBaHus (W, Mo, N). [paromneHHbie
Metaiabl. Beinenenne Au u Ag. «KaccueB nypnyp». Beipamusanue moHokpuctamios Cu. «llepeBbs»
[Tapanensca n FOnurepa.

Paznea 10. DaekTpoxumusi.

Tema 10.1. N'aibBaHN4YECKHE 3JI€MEHTHI.

Uctopuss otkpeituda. Ilondarue o rampBaHuke. CocTaB M NPUHIUIBI padOTHl TajdbBaHUYECKHX
AJIEMEHTOB.

Ilpakmuueckas wacme. VI3yyeHue coctaBa v NPUHIUIA PAOOTHI Pa3IMYHBIX JIEMEHTOB IMUTAHHS.

Tema 10.2. YcTpoiicTBO 0aTapeiiku.

PasnoxxeHne Boibl Ha BOAOPO ¥ KUCIIOPOA.

Ilpakmuueckasn ywacmep. ONIBITHI ¢ OaTapeUKaMHU.

Tema 10.3. Koppo3usi MmeTa10B. 3a11uTa 0T KOPPO3HMH.

[IpuurHBI ¥ TOCIEACTBUS KOPPO3UH METAIIOB. 3aIllUTa OT KOPPO3HUHU.

Ilpakmuueckasn wacmp. ONBITHI 110 U3YYEHUIO KOPPO3UU METAJUIOB U 3AIIUTHI OT HEE.

Paznen 11. /Keie3zo. CBoiicTBa KeJie3a.

Tema 11.1. OcoGeHHOCTH kKeJie3a U cOeIMHEeHUI Kesie3a. MarneTusm.

XKenesusrii Bek. XKene3o Bokpyr Hac. CreneHu okucieHus xenesa. [lonstue maruerusma.

Ilpakmuueckaa uacmp. KadecTBEHHBIE peakIMM Ha HMOHBI jkene3a. [lomyuenwe mupodopHOTro
xene3a. OnbIThI, JEMOHCTPUPYIOIINE MarHETU3M.

Tema 11.2. Peaknuu coequHenui xkene3a. Xumuueckasi paayra.

Oco0eHHOCTH COeTMHEHUH JKere3a U UX PEeaKIIHid.

Ilpakmuueckasn wacmp. ONBITHI 110 NOJIYYEHHUIO PA3HOLBETHBIX COCUHEHUMN XKele3a.

XuMmudeckas pajyra 1 XUMUYECKHil cBeTodop.

Pa3nea 12. Hemerasuibl.

Tema 12.1. Cepa u ¢ocdop — THUIIHYHBIEC NPEICTABUTETH HEMETAJIOB.

Coenunenus S u P. Xumnueckue cBoiictBa coennnenuit S u P.Amnorponus.

OxuCINTENbHO-BOCCTAHOBUTEIBHBIE CBOICTBA COEAMHEHUN cepbl U (pocdopa.

Ilpakmuueckaa uacme. deiepBepKH KaK ~ IPUMEP TUIMYHON OKHUCIUTEIbHO-
BOCCTaHOBUTEIbHOWPEAKITIH.

Tema 12.2. I'asiorensl. CxocTBa U pa3jiuyusl.

HcTopust OTKpBITHS HEKOTOPBIX IaJIOT€HOB. ['aJloreHs! — onacHele U nosie3nsle. Yem naxsHer Mmope?
3adem opranusmy iona?

Ilpakmuueckasn wacmp. ONBITHI 110 TIOTYYEHUIO TaJOTEHOB.

Tema 12.3. OxkucaANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuM B ObITY U B 1adopaTopuu. OBP.

Ilpakmuueckasn wacmp. BeiBeieHNE NIATEH U NTOJIyYE€HUE KPACOK. XUMUYECKUE BYJIKAHBI.

Pa3nea 13. 'eneTnueckasi cBSI3b HEOPraHMYECKHUX COeJUHEHHIA.

Tema 13.1. MHoroo0pasue HeOpraHm4eCKMX XUMH4YECKHX BEIIECTB U PeAKIMi.

Konpna JInzeranra.

Ilpakmuueckasn uwacme. 1IpoBeneHNEe CI0KHON LENN XUMAYECKUX PEAKLIUIN JJIS OJy4EHHUS KOJIEL]
JInseranra.

Tema 13.2. Okcuabl METAJIOB H HEMETAJLJIOB.

Heoprannueckuii cunTes. I'eHeTHUECKas CBSA3b HEOPraHUYECKUX COECITMHEHUMN.

Ilpakmuueckaa wacms. I1oydeHue u CBOMCTBA OKCUIOB.

Paznen 14. MHoroo0pa3ue opraHm4ecKux coeIMHeHui.

Tema 14.1. MHoroo0pa3ue coeqlMHeHHUIl yriepoaa.

Hedts, HepTsanbie mnénku. Paspymenue miénok. [loBepxHocTHOe HaTskeHHE. Bompocsl
3arpsI3HEHUS OKPYKAIOLEH CPEIbl.

Ilpakmuueckasa wacmep. OnpeneneHye rajJoreHoNnpoU3BOIHBIX.

I'openne caxapa.llpoaykTbl nuraHus.

Tema 14.2. Mowmue Bemecrsa.

Mpeuia. CHHTETHUYECKHE MOIOIINE BEIIECTBA.

Ilpakmuueckasa paboma. V13roTOBIEHUE MbLIA.

Tema 14.3. Kpaxmau u riirokosa.



Crtpoenue, cocTas, ucrnonb3oBanue. L{petapie peaknun. Onpeaenenne riroko3sl. Cepedpenue.

Ilpakmuueckaa yacmp. KaueCTBEHHbIE PEAKIIMM HAa KpaXMaJl U IJIFOKO3Y.

Tema 14.4. Oprannyeckue BenecTsa B Mpupoe.

benku, KHUPBI, YTJIEBOABI, (EPMEHTbI, TOPMOHBI, BHTAMUHBI M TPOAYKTHl HX
MPEBPAILICHUH.

Ilpakmuueckaa wacme. IIpocTbie ONBITHI C OPraHUYECKUMU BEIIECTBAMH.

Paznen 15. AHAJIM3 ¥ 0OYHMCTKA.

Wuaukatopsl U3 NpUpOAHBIX MaTepraioB. CriocoObl pa3IMyeHHs COJEH.

Ilpakmuueckasn yacms. [lpuroToBrneHue MHIUKATOPOB U3 IPUPOTHOTO CHIPHS.

Xpomatorpadus 1 SKCTpaKLus. AHAIN3 CMECH COJIEH.

Pa3zneua 16. IloaroroBka mcciienoBarebCKoil padoThl M y4acTue B KOH(epeHInH.

Tema 16.1. Bb10op TeMbI 1 IOATOTOBKA HCCJIEA0BATENbCKON PadoThI.

O0600menue mpoitieHHoro Marepuana. Beioop temsl. Llenu u 3agaun paboThI, 3Tarbl pabOThI HAJT
Heil. OcoOeHHOCTH UCTIONB30BaHus MIHTepHET.

Ilpakmuueckan uacme. llouck u paboTa ¢ IUTEpaTYpOU MO TEME.

Tema 16.2. IlocTaHoBKa IKCIIEPUMEHTA.

MecTo u poJsib SKCIIEpUMEHTA B UCCIIEI0BaTeNbCKON padoTe. BbiBo bl 0 padore.

Ilpakmuueckasa uwacme. IIpoBenieHNe SKCIIEPUMEHTA U @aHAJIU3 €TO PE3YJIbTATOB.

Tema 16.3. Yuactue B KOH(pepeHIIUN.

[loaroroBka nokiaaa ¥ Npe3eHTaLUH.

Ilpakmuueckan uacmsp. Yuactue B koHpepenuu «[IONUCK», oOcyxaeHue pe3yiabTaToB
KOH(EPEHIINH U BHICTYIUICHUI 00yJarommxCsl.

Pa3pen 17. UTtorosoe 3ansiTue.

Urorosast nuarnoctuka. [logsenenne uroroB paboTsl 3a y4eOHBIN rona. BeiOop MHIMBUAYaTBHBIX
TEM JJIs1 U3YYEHUS JIETOM.

1.5 lIlnanupyemble pe3yJibTAThI

[Iporpamma  obecmeunBaeT IOCTHKEHIE o1 (14%{0)1117. pe3yJIbTaTOB OCBOEHHUA
MIPOrpaMMBbl JIOMOJTHUTEIILHOTO 00pa30BaHUs:
JInyHOCTHBIE:

* c(hOopMUPOBAHHOCTH OTBETCTBEHHOI'O OTHOLIEHHS K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTH
o0yyarolumxcsi K CaMOpa3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE MOTHBALlMU K OOYyYEHUIO U MO3HAHHUIO,
BbIOOpY JanbHeiero oopazoBaHust Ha 06a3e OpPUEHTHPOBKH B MHUpe IMpodeccuil u mpodeccuoHanbHbIX
MPENNOYTEHUH, OCO3HAHHOMY IOCTPOCHMIO WHJIUBUIYyadbHOW 00pa30oBaTEeNbHON TPAeKTOPUU C Yy4ETOM
YCTOWYUBBIX MIO3HABATEIbHBIX UHTEPECOB;

* CcpOpMUPOBAHHOCTH LIEJTOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIECTBEHHONNPAKTHKHY;

* cpOopMUPOBAHHOCTh KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOILIEHUM M COTPYIHUYECTBE CO
CBEpCTHMKAMHM, CTapIIUMM W MJIQAIIMMHU, B 00pa3oBaTeNbHOH, OOIIECTBEHHO TI0JIE3HOM, y4eOHO-
HCCIIEA0BATENBCKOM, TBOPUYECKON U IPYTUX BHUJIAX JE€ATEIBHOCTH;

® YMEHHE SCHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIIA B YCTHOU U MMCbMEHHOHN pe4H, IIOHUMATh
CMBICJI ITOCTaBJIEHHOM 3a7ja4M, BBICTPAaUBaTh apryMEHTALNIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEDSI;

" [IpelCTaBlIEHME O XMMHYECKOM Hayke Kak cepe deroBEeUeCKOW NesATeNbHOCTH, 00 dTamax eé
pa3BUTHSA, O €€ 3HAUUMOCTH JUIsl pa3BUTUS IMBUIIM3ALUN;

" KPUTUYHOCTb MBILIUICHUS, YMEHHE pPACIO3HaBaTh JIOTUYECKH HEKOPPEKTHBIC BBICKA3bIBAHMUS,
OTJINYATh TUMOTE3Y OT aKTa;

" KpEaTUBHOCTb  MBIIUICHUS, WHUIMATUBA, HAXOAYMBOCTb, AaKTUBHOCTb IIPU  PEUICHUHU
SKCIIEPUMEHTAIIBHBIX U PACUETHBIX 33]1a4;

" yMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YIbTaT YUeOHON HCCIe10BaTENbCKON AeITEIbHOCTH;

® CrnocoOHOCTh K HMOLMOHAIBHOMY BOCIPUSATHUIO XUMHYECKMX OOBEKTOB, 3a/ay, peIHICHUH,
pacCyKJICHHM.

MeranpeamMerHble:

" YMEHHME CaMOCTOSITENIBHO IJIAaHUPOBATh AJIbTEPHATHBHBIE IYTH IJOCTHKEHMS LEJEH, OCO3HAHHO
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BBIOMpPATh Hanbosee 3G HEeKTUBHBIE CIIOCOOBI PEIICHHS YIYCOHBIX U TTO3HABATEILHBIX 33/1a4;

" YMEHHE OCYILECTBJIATh KOHTPOJb IO pE3ylbTaTy M IO CIOCO0Yy MACWCTBUS Ha YpOBHE
MIPOM3BOJILHOTO BHUMAHHUS U BHOCUTH HEOOXOIUMbIE KOPPEKTUBBI;

" yMEHHE aJeKBATHO OLICHUBATH MPABHIBHOCTH WJIM OIIMOOYHOCTH BBIMOJHEHHS Y4eOHOH 3ajauu,
€€ 00BbEKTUBHYIO TPYJHOCTb U COOCTBEHHBIE BOZMOXKHOCTH €€ PEIlICHUS;

" OCO3HAaHHO€ BIAJICHUE JIOTUYECKUMHU JCUCTBUSAMH OIpEIeNCHUs TMOHATHH, 00001IeHus,
YCTaHOBJICHUS aHAJIOTUH, KJIacCU(PHUKAIIMK Ha OCHOBE CAMOCTOSITEIILHOTO BEIOOPA OCHOBAHUN U KPUTEPHUEB,
YCTaHOBJIEHUS POJIOBUIOBBIX CBSI3EH;

" yMEHHE YCTaHaBJIMBATh MPUUYMHHO-CIECJACTBEHHBIC CBSI3U; CTPOUTH JIOTHUECKOE PACCYXIACHHE,
YMO3aK/Ir04YeHHEe (MHAYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTUHN) U BBIBOBL;

" yYMEHHE CO3/1aBaTh, IPUMEHATH U IPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPENICTBA, MOJIEIH U
CXEMBI JJISl pelIeHUs] Y4eOHBIX U IO3HABATEIIbHBIX 33/1a4;

" yYMEHHE OpPraHHU30BBIBATH YUE€OHOE COTPYIHUYECTBO U COBMECTHYIO NESATEIBHOCTh C YUUTEIEM U
CBEpCTHMKAMMU: OIpPEIENsTh e, pachpenaeneHue GyHKIMA U poJjiel y4acTHUKOB, B3aUMOJCHCTBUE U
oOmue crmocoObl paboOThl, YMEHHE padoTaTh B TPYyNIE: HAXOJUTh OOIIEe pelieHue W pa3peniarh
KOH(JINKTHI HA OCHOBE COTJIACOBAHUS MO3UIMHA U yu€Ta MHTEPECOB; CAylIaTh MapTHEPA; HOPMYIHPOBAT,
apryMEeHTHUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

* cPOpMUPOBAHHOCTh YUEOHOW U  OOIICMONB30BATEIHLCKONM KOMIIETEHTHOCTH B  00JIACTH
UCIOJIb30BaHUs HH(POPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHoNorui(MKT-komMneTrenTHOCTH);

" [epBOHAYAIbHBIC MPEACTABICHUS 00 MIESIX M O METOAAX XMMHUHU KaK 00 YHUBEPCAIBHOM SI3BIKE
HAyKH U TEXHUKH, O CPEJCTBE MOJCIMPOBAHUS SABJICHUN U TPOIIECCOB;

" yMEHUE BUJETh XMMMUYECKYIO0 3aJady B KOHTEKCT€ MpOOJEMHOM CUTyallUM B JAPYTUX
JTUCIUILTAHAX, B OKPY)KAIOIIEH KU3HU;

" yYMEHHE HAaXOIUTh B PA3JIMYHBIX HCTOYHUKAX HWHPOPMALNIO, HEOOXOTUMYIO MJsl PpEIIeHUs
XUMHUYECKUX MPOOJeM, W MPEICTaBIsATh €€ B MOHATHOM (opme; MPUHUMATh pEIICHHEe B  YCIOBUAX
HEMNOJIHOM U N30BITOYHOM, TOYHON M BEPOSITHOCTHOMMH(pOpMAaLINY;

" yMEHHE I[OHUMaThb W HCIIOJIb30BaTh XMMHYECKHE CPEACTBA HATJSAHOCTH (MOJEIH, YEePTEKH,
CXEMBI U JIp.) JJIsl WILTIOCTPALUY, HHTEPIIPETALlUU, apIyMEHTalUH;

" yMEHHUE BBIIBUTaTh TUIOTE3bl MPH PELICHUH y4eOHBIX 3a7ad U MOHUMATh HEOOXOIUMOCTh HX
MIPOBEPKH;

" yMEHHE NPUMEHATh MHIYKTUBHbIE U JEAYKTHUBHBIE CIIOCOOBI pacCyXICHHH, BUAETh pa3iuyHbIe
CTpaTeruy pelieHus3anay;

" [IOHMMaHHUE CYUIHOCTH aJITOPUTMUYECKHUX MPEANNCAHUN U YMEHHUE JEMCTBOBATh B COOTBETCTBUH C
MIPEIJIOKEHHBIM aITOPUTMOM,;

" yMEHHE CaMOCTOSTEJIIbHO CTaBUTh ILI€NIM, BBIOMpaThb M CO3/4aBaTh AJITOPUTMBI JUISl pEIICHUS
y4eOHBIX XUMUUYECKUX MPOOIeM;

" yYMEHME IUIAHUPOBATh M OCYLIECTBIIATH JESATEIBHOCTb, HAIIPABICHHYI0 Ha pELICHHE 3anady
HCCIIEIOBATENIbCKOTO XapaKkTepa.

IIpeamerHsbie:

* yMeHuEe paboTaTh C XUMHYECKMM TEKCTOM (CTPYKTypUpOBAaHME, H3BJI€UEHHUE HEOOXOAMMOMN
uHpOpMalKN), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOM M MHCbMEHHOM pe4YH, MpHUMEHSA
XUMHUYECKYI0  TEPMHUHOJIOTUIO U CHUMBOJIMKY, UCIOJb30BaTh pa3Iu4HbIe A3BIKU XUMHUH
(cmoBecHBI,  CHMMBOJMYECKHH, rpaguueckuii), 000CHOBBIBATH CYXJIEHUS, MPOBOAUTH KJIACCH(PUKALIUIO,
JIOKa3bIBaTh XUMUYECKHE YTBEPKICHMUS,

* BrajeHue 0a30BbIM MOHATUHHBIM anmaparoM: UMETh INPEICTaBIEHUE O XMMHYECKOM 3JIEMEHTE
,BJIaJICHI€ CHMBOJIbHBIM SI3bIKOM XMMUH, 3HAHUE XUMHUYECKUX (HOpMYIT;

" yMEHHE BBIIOJHATH pacueTHbIE peodpa3zoBaHus GOpMyIl, IPUMEHATh UX AJIS PelIeHUs y4eOHBIX
XUMHUYECKHX 3a7a4 U 3a7a4, BOSHUKAIOIIUX B CMEXHBIX YUeOHBIX MpEeIMETax;

" yMEHHE IOJb30BATHCS XHMHYECKUMHU (POPMYJIaMH M CaMOCTOSITEIBHO COCTaBIATH (HOPMYIIbI
3aBHCHUMOCTEH MEXy BeTMYMHAMU Ha OCHOBE 0000IIEHNS YaCTHBIX CIy4YaeB U SKCIIEPUMEHTA;

" yMEHHE pelaTh 3a/aud [0 YPaBHEHUSM U (OpMyJaM , IPUMEHSTH MOJyYEHHbIE YMEHHS JUIs
pelIeHNns 3a/1a4 U3 XUMUH, CMEXHBIX IIPEMETOB, IPAKTHKU;

" OBJIAQJICHHE CHUCTEMOH (DYHKIIMOHANBbHBIX MOHSTUN, (YHKIMOHAIBHBIM S3BIKOM M CHMBOJIMKOM,
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yMEHHE CTpOUTh TpaduKu 3aBUCUMOCTH BEJIMYHMH, ONKCHIBATH WX CBOWCTBA, HCIIOJIB30BAThH
(GyHKIMOHATBHO-TpapUUeCKre MPEICTaBICHHS Uil OMMCAHUS U aHAJIM3a XUMHUYECKUX 3a/1a4 U PEabHBIX
3aBHCHUMOCTCH;

" OBJIAJCHHE OCHOBHBIMH CIIOCOOAMH TIPEJICTABICHUS W aHAIN3a CTATUCTUYCCKHUX JIAaHHBIX; YMEHUE
MIPOTHO3UPOBATH OTKPBITHE HOBBIX BEIIECTB;

u YMCHHUC MNPUMCHATbL H3YUYCHHBIC IIOHATUA, PC3YyJIbTaTbl WM MCETOAbI NpU PCIICHHUU 3aJa4d U3
pas3IMYHBIX pa3liejioB Kypca, B TOM YHCIIE 3a/iad, HE CBOJSIIMXCA K HEMOCPEICTBEHHOMY IPUMEHEHHUIO
HU3BCCTHLIX aJITOPUTMOB.

CtpykTypa W colepkaHHE TUIAHHUPYEMBIX PE3yJbTaTOB OCBOCHHMS OCHOBHOH 0OOpa30oBaTeIbHOM
MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs aJeKBAaTHO OTpakaloT TpeOoBanust CTaHmapTa, mepeaaroT
cnenuduKy 00pa3zoBaTEILHOTO POIIECCa, COOTBETCTBYIOT BO3PACTHBIM BO3MOKHOCTSIM O0yUYarOIIMXCA.

Paszgea 2. Komnieke opraHu3anuOHHO-TeAArOri4eCKuX yCJI0BH M

2.1. KanenaapHslii ydyeOHbIi rpadguk

No JaTta pas3n Tema Coneprxanue Koi- Tun OcHOBHEBIE 3VH, YMK
1/ ell 3aHATHS BO 3aHSTHS METOABI U OYVH
1| 4acoB dhopmbl
paboThl,
TEXHOIOTHHU
1 1 Cobecen | Beracuenne 1 OsnakoM | becena, 3HaThb Merton
OBaHHUE C | HCXOIHBIX UTEJIBHO | MPE3CHTAIU | MPAaBHJI | HYECKH
JIETbMU. | IPEACTABICHHI e P aTh eun
BBonHoe | o mpeamere npu IAIAKT
3aHATHE. | XUMHU U HAaXOXJ | HUSCKU
obnactu eé €EHHU B |e€
MIPUMEHEHUS. kaOuHe | MaTepu
TexHuka TE, aJIbI.
0€301MacHOCTH. pabore | YueOHO
3HAKOMCTBO C c -
TPYIIION. peaKkTH | MpaKTu
Pacckas o BaMHU M | YECKOE
COJIEpKAHUU HarpeB | obopyn
MIPOrPaMMBbI aTeJIbH | OBaHUE.
MepBOTO TOjIa BIMH
o0yueHHs. npudop
IIpaBuna aMu,pa
IOBEJICHUS B CIIMCaH
nabopaTopuH. ue
TexHuka o0Beau
0e30IacHOCTH B HEHUS.
paborte ¢
XAMHYECKUMU
pEaKTUBaMH,
AIEKTPOTIPUOOp
aMH U
HarpeBaTeNIbHbBI
MU pudopaMu
2- 2 ITousTus | 3HAKOMCTBO C 2 KomOun | Ilpaktuyeck | 3HaTh Merton
3 : aToM, KOJUICKIUEH UpOBaHH | as pabora OnpeJlie | HYECKHU




MOJIEKYJI | XUMHUYECKHX oe JCHUE | €U
a, BEILICCTB. BaXXHEH | JUIAKT
anemeHT. | Iloctpoenune HIMX UYECKH
Mozeen IIOHATU | €
MOJIEKYJT u: Marepu
pa3HbIX IPOCTHI | AJbl.
BEIIIECTB. eu YyeOHo
CIOXH | -
13(S IIPAKTH
BELIECT | YECKOE
Ba, obopyn
XUMHUYE | OBAaHUE
CKHI
3JIEMEH
T, aTOM,
MOJIEKY
na.
Paznuu
aTh
HOHSTU
s
«Bellec
TBO» U
«TEJI0N,
«IIpocCT
o€
BELIECT
BO» U
«XUMUY
€CKui
2JIEMEH
™.YMe
Tb
U3rOTaB
JUBaTh
MOJIENH
MOJIEKY
1.
4- ®uznuec | O3HAKOMIIEHHE Nzyuenn | Ilpaktuueck | Habmo | Metoa
5) KHE U ¢ pu3NYECKUMU € HOBOro | asg paboTa. | Jath, NYECKU
XUMHUYEC | U XUMUYECKUMU MaTepua aHAIN3 | €W
KHe SBJICHUSIMU. nau UpOBaT | AMJAKT
aBieHus. | M3yuenue NIEPBUYH b UYECKU
peakiumn oe busnue | e
rOpeHusl. 3aKperJe CKHE U | MaTepu
Uzrorosnenue HUe XUMHUYE | ajbl.
CBEYM U3 HOBBIX CKHe VYuebHO
napaduHa Ui 3HAHUH. SBJICHU | -
MbLIa. AJIXUMUS s.YMET | mpakTu
(«3omortou b 4ecKoe
JOXKIbY» U ornnya | obopyn
MIUPUTBHI). Th OBaHUE
XUMHYE

10




CKHE
peakuu
U OT
duznue
CKHX
SIBJICHU
.
3HaTh
YCIIOBH
oI
BO3HHK
HOBCHU
au
pekpa
HICHUS
TOpPCHH
s,

Yuctoie
BCIIICCTB
au
CMEcCH.
Paznene
HUE
CMeceH.

[Tpuponnsie
CMECH — BO31YyX,
He(Th,
MUHEpaJIbL.
N3yuenue
KOJIICKIIMIA,
[IpaBuna
paboThI C
BECaMH.
B3BemmBanue,
MPUTOTOBJICHUE
cMmecel MeTaia
1 HEMeTalIa.
Pa3nenenne
cMeceit.
Ouncrka
BEILIECTB,
MEPEKPUCTAIIIN3
anus.

N3yuenn
€ HOBOI'O
MaTepua
Iau
IIEPBUYH
oe
3aKperie
HUE
HOBBIX
3HaHUM.

IIpakTrueck
as pabora.

3HaThb
ompese
JICHHE
MTOHSATH
51
«UHCTO
e
BEILIECT
BO» U
«CMECh
»,
YMeTh
pabota
Th C
BECaMHU.
3HaTh
METOIbI
pasnene
HHS
cMmeceit:
OTCTau
BaHUE,
bunbTp
OBaHMe,
BhITIApU
BaHHE.
YMeTh
BBIIEIIS
Tb
YUCTOE
BEILIECT
BO U3
CMECH,
odopm
JIATh

Meton
HYECKU
eu
IUIAKT
HYECKU
e
Marepu
aJlbl.
YuebHo
MPaKkTH
YeCKOoe

obopyn
OBaHHE

11




pe3ynbT
aThl
paboTsl
8- 3aKkoH Xumuueckas 2 N3ydenn | [Ipaktuueck | YMenn | Meton
9 COXpaHe | peakius Kak € HOBOTO | asg paboTa. |e UYECKH
HUS OTpa)XeHHE MaTepua XapakT |ewu
Macchbl 3aKOHa Iau €pU30B | AMJAKT
COXpaHEHHUS MEePBUYH aTh UYECKH
MAaccBhl. oe 3aKOH e
[TpuroroBneHue 3aKperuie COXpaH | MaTepu
cMmecu Jlemepu. HHUE CHUS aJbl.
HOBBIX Macchl | YueOHO
3HaHUM. BEILECT | -
B, IPaKTH
IIOHMMA | YECKOE
Th €r0 obopyn
CYILIHOC | OBaHME
Thb U
3HaYeH
ue s
Hamnuca
HUS
ypaBHE
HUH
peakuu
.
10 [lonstue | M3yuenue u 2 N3yuenu | Teopernuec | 3natp | Meton
- 0 HaOII0IeHUE € HOBOTO | KO€ npu3Ha | UYECKH
11 XAMHUYEC | MPU3HAKOB Marepua | 3aHsTHE, K1 eu
KOM XUMHYECKHUX Iau Npe3eHTalld | XUMUYE | TUJAKT
B3aMMOJ] | peakuui. MEPBUYH | o, CKUX UYCCKH
efcTBUN oe JEMOHCTpALl | peaklu | €
BEILIECTB. 3aKpeIuie | HOHHbIE . Marepu
HUE OTIBITHI. aJbl.
HOBBIX VY4eOHo
3HAHUU. -
PAKTH
4ECKOE
obopyn
OBaHHE
12 [Ipuanm | Xumnueckue 1 Komb6un | becena, YMmers | Meron
B YpaBHEHHS. HUPOBaHH | OMpOC, nUCaTh, | NIECKH
rpadpuue | IlpoBenenue oe TEOpeTHYEeC | YUTaTh | €U
CKOTO IIPOCTENIINX Koe ypaBHE | TUAAKT
O0TOOpax< | OMBITOB, 3aHSTHE, HUS WYECKH
eHUS BBHISIBJICHHE U Mpe3eHTAIN | peaklu | €
peakuuii | onucaHue A, nu Marepu
ocobeHHoCTeH JIEMOHCTpAIl | XapakT | albl.
MIPOTEKAHUS HMOHHbIE epu3oB | YueOGHO
pa3IMYHBIX OTIBITHI. aTh UX. | -
peaKkuui. TPaKTH
4eCKoe

12




obopyn

OBaHHE
13 CoBpemMe | 3HaKOMCTBO C Nzyuenn | Teopermuec | 3nate | Meron
- HHOE COBPEMEHHBIM € HOBOTO | KOE COBpEM | UYECKH
14 nabopaTt | J1abopaTOpPHBIM Marepua | 3aHATHE, €HHOE |cH
OpHOE obopynoBaHueM nau Mpe3eHTaly | Jrabopa | AUIAKT
obopyno MEpPBUYH | 1. TOPHOE | UYECKHU
BaHUE. oe obopyn | e
3aKperuie OBaHHE | MaTepu
HUE u Qb
HOBBIX OpuHLK | Y4eOHO
3HAHUU. Bl €710 | -
paboTHl | MPaKTH
YECKOe
obopyn
OBaHHE
15 PazButne | OnbiTel ¢ CO2 1 N3yuenn | Teoperuuec | 3Hathb Meton
XAMUHU. 02. Texnuka € HOBOI'O | KO€ Thb npu | nuecku
OnpiTel | 6€30MaCHOCTH MaTepua | 3aHSTHE, pabote |ew
JIxk. pu pabote ¢ nau Ipe3eHTAH | C TTUTAKT
[Tpuctnu | razamu. MEepBUYH | I, ra3aMu. | H4eCKu
, oe JIEMOHCTpall | YMETh | €
K.-B. 3aKperie | HOHHBIE IpOBOJ | MaTepu
[eemne. HUE OTIBITHI. UTh Qb
HOBBIX OTBITHl | Y4eOHO
3HAHU. cCO2 |-
u O02. IIPaKTH
YECKOe
obopyn
OBaHHE
16 Bonopoa | Ilonsarue Kom6un | IIpaktuueck | 3Hath MeTton
- : YUCTOTHI T'a3a. UPOBaHH | as paboTa oTmpesic | UIEeCKH
19 kuciaopo | I'pemyunii ras. oe JEHUE |€eHu
hig7 [TnoTHOCTH ra3a. MOHSITH | JWJIAKT
ammuak. | [lomydyenue S UYECKH
BOJIOPO/IA, «IJIOTH | €
KHCTIOpOJia U OCTh MaTepu
aMMuaKa. rasza», | ajbl
W3mepenue yMmeTs | YueGHO
TUIOTHOCTH Ta3a. u3Meps | -
Th MPaKTH
IUIOTHO | YE€CKOe
CTh obopyn
rasa. OBaHHE
Ymerp
roJiyda
Th
BOJIOPO
H,
KHCITOp
oxn,
aMMHaK
U

13




pacro3

HaBaTh
ux.yme
HUE
XapaKkT
€pU30B
aTh
CBOMCT
BA,
IPUMEH
eHue
KHCJIOP
oza,
00BsICH
ATb
CYILHOC
Tb
KpyroB
opota
ero B
IPUPOJL
e.
20 Ucrtopusa | Ucropus N3yuenn | Teoperuuec | 3Hathb Meron
- XUMHUH. | TpaHchopMauuu € HOBOTO | KO€ OCHOBH | HYECKHU
23 Otanel B | IpeACTaBICHUN MaTepua | 3aHATHE, 3(S eu
U3Y4YEHU | YUEHBIX O Iau IPE3CHTAUN | OTKPBIT | TUJAKT
M Ta30B U | CTPYKTYpE IIEPBUYH | 1. us A. | u4ecku
pacTBopo | ra3000pa3HBIX oe JlaBya3 | e
B. BEUIECTB U 3aKperie peul. | matepu
TEOPUU HHE Kagenn | anbl.
pacTBOpOB. HOBBIX uia, /1. | Yuebno
Nzyuenune 3HAHU. Pezepd | -
cocTaBa opza, IIPAKTH
BO3/1yXa. TEOpUHU | YECKOE
Otkpsitus . pacTBo | 060opynd
Pesepdopna, A. poB C. | oBaHue
JlaByasee u I'. AppeHn
Kasenauia. ycau
PazButue J. W.
TEOpUH Menne
TOPEHMUS. JeeBa.
OnposepxkeHne
TEeopun
¢daorucroHa.
Teopun
pactBopos C.
Appennyca u Jl.
H. Meuneneena.
24 [lonstus | Teépasle, Kombun | Ilpaktuueck | Ymers | Metoa
- : pacTBOp | )KHUJKHE, UpOBaHH | ast paboTa onpese | MYECKH
25 u razoo0pasHble oe. JATh eun
pacTBOpe | pacTBOPHI. pacTBO | IUJAKT
HUE Hacplennsiit pBL, UX | HYECKHU

14




pacTBop. BUJIbI e
HenacpiiienHnsiit (HaceIr | MmaTepu
pacTBop. €HHbBIC | aJIbl.
[TepechieHHbIN U YuebHo
pacTBop. HEHaChl | -
PacTBOpHMOCTS. IICHHBI | MIPAKTH
[TpuroroBnenue e), yecKkoe
pacTBOpOB. pactBo | 0b6opya
PUMOCT | OBaHHE
b
BEILECT
B, a TaK
KEHCIIO
JTH30BAT
b
obopyn
OBaHUE
U
peakTu
BB,
pacuér
HBIC
3a1auu
IS
nojy4ye
HUS
pacTBo
pa conu
c
3aJlaHH
oi
KOHIICH
Tpauue
.
26 Kpucran | Kpucrammsanu 2 KomOun | Ilpaktuueck | Ymetrs | Metoa
- JIBL. U3 UpOBaHH | asg pabora BBIpAIll | WYECKH
27 NIEPECHIIIEHHBIX oe UBaTh eu
pPacTBOPOB. MOHOKD | JHJIAKT
BeipamuBanue UCTaJUl | NYECKU
MOHOKPHCTAIIJIO BI U3 e
B U3 HAChIILl | MaTepu
HaCHIIIIEHHOTO €HHBIX | aJbl.
pactBopa. pactBo | YueOHO
[Tonyuenue un pOB. -
3apHCOBKa paKTH
KPHUCTaJJIOB 4ecKoe
pa3Hoit GOPMBI. obopyn
OBaHHUE
28 [lénoun | PactBOpBI 3 Kombun | Ilpaktuueck | Ymers | Metoa
- u meaouen u UpOBaHH | as paboTa XapakT | UYECKHU
30 KHCJIOTHI. | Kuciot. Bona B oe. €pu30B | € U
bu3nKe, XUMHUH aTh T JTAKT
U OMOJIOTHH. CBOWCT | MYECKHU

15




[Tpuponueie
OCMOTHYECKHUE
SIBJIICHMUSL.
Ycrpanenue
JKECTKOCTH
BOJIBI.
DJIEKTPOJIUTHI.
Jluccomuarnus.

Ba
iesoue
Hu
KHUCJIOT,
BBIpaKa
Th UX B
rpadgud
€CKOM
dbopme.
3HaThb
croco0
Bl
yCTpaH
E€HUS
KECTKO
CTH
BOJIBI.

e
Marepu
aJbl.
VYuebOHo
PaKTH
yeckoe

obopyn
OBaHUE

31

32

Comnn.

Mmuoroobpasue
coieii. Conmm
BOKPYT Hac, UX
peaKIuu.
Kpacora
XAMHYECKUX
peaKuum.
Kpucrammmzamu
sI COJICH U3
JKETaTHHOBBIX
ILIEHOK.

KomOuu
HPOBaHH
oe

[IpakTrueck
as pabora

YMeTn
Ha3bIBa
Thb
COJIH,
150,
KJIaCCH
urup
0OBaTh
o
pa3HBIM
npu3Ha
KaM,
3HATh
CII0co0
BI UX
nosyue
HUSL.
YMeTh
HCIIOJIb
30BaTh
nabopa
TOpHOE
obopyn
OBaHHE
51
peaxkTu
BBI JUIA
KpHUCTa
JITTA3AI]
15071
coleit
u3
JKeJIaTh
HOBBIX
MJIEHOK

MeTton
HYEeCKU
eu
JHIAKT
WYECKU
e
MaTepu
aJIbl.
VYuebHo
MpaKTu
YecKoe

obopyn
OBaHHE
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33 Xumus [TpuHIMIIBI Kombun | Teopernuec | 3nate | Metox
BOKpPYTI' | IEHCTBUS UpPOBaHH | KO€ NPUHION | TIECKU
HaC. (eliepBepKoB, oe 3aHSTHE, TIBI eun
[lpa3aHu | XUMHYECKUX Ipe3eHTal | ACUCTB | TUIAKT
qHast 3MeH, IPaKOHOB, A, ust UYECKU
XUMHS. | XJIOIYILEK. neMoHcTparl | deiiep | e

DoKyCBI, HOHHBIE €pKOB, | Marepu
OCHOBaHHBIEC Ha OTIBITHI XMMHYE | ajbl.
U3MEHEHHUU CKHUX VYuebHo
I[BETa pacTBOpa 3Meid, -
npu JPaKkoH | MPaKTH
XUMHYECKON OB, 4ecKoe
peaxIuu. xjony | obopyn
IIICK. OBaHHE

34 Merann | Merauisl B N3yuenn | Teopernuec | Ymers | Merog
Bl M UX Tabnuie € HOBOTO | KO€ XapakT | MYEeCKU
coeauHe | Menpeneesa. MaTtepua | 3aHsTHE, epu30oB | eH
HUS — Crpoenue aToma Tau Ipe3eHTaly | aTh JMJAKT
CTOHKHE | Ha puMepe NEepBUYH | I, CTPOCH | MYECKH
u aToMa MeTaa. oe JEMOHCTpaIl | ue e
aKkTUBHBI | Dusnyeckue u 3aKperie | HOHHbBIE aTomMa | MaTepu
e, XMMHYECKHE HHE OIIBITHI. METayl | ajbl.
TBEPIBIC | CBOMCTBA HOBBIX a, YuebHO
u METaILJIOB. 3HAHUH. duznue | -
MSITKHE, CKHE M | TIPAKTH
Jparore XHMHYE | YECKOe
HHEIE. CKHe obopyn

CBOMCT | OBaHUE
Ba

MeTal

OB.

35- Merann | CBoiicTBa, KomOun | Ilpaktuueck | 3vate | Metoa

38 BI CTpOCHHUE UpOBaHH | asg pabora CBOWCT | MYECKH
OCHOBHBI | aTOMa. oe Ba U eu
x rpyni. | OnsITel ¢ Sn U CTPOEH | AUAAKT

Al ue UYECKH
aTOMOB | €
MeTajul | MaTepu
OB QJIbI.
OCHOBH | YueOHO
BIX -
IpyNIl. | PaKTH
YMerp | yeckoe
ucrnons | obopyn
30BaTh | OBaHHE
nabopa
TOpPHOE
obopyn
OBaHHUE
U

17




peaxTH

BBI JUIS
poBe]
eHUs
OTIBITOB
cSnu
Al.

39 9 | Meramn | Mens, cepebpo, KomOun | Teopernuec | 3nath | KoHcme
Bl 30J10TO, IUHK. UPOBaHH | KOE CBOMCT | KT
nmooouns! | CBONCTBA, oe 3aHATHE, Ba U 3aHATH
X TPYII | CTPOCHUE Ipe3eHTall | CTPOCH | 1.

aToMma. s1. ue
Kakue merasmib aTOMOB
€CTb B JIaMII€ Meu,
HaKaJMBaHUS cepedp
(W, Mo, N). a,
JparoiieHHble 30J10Ta,
MeTaJlIbl. IIUHKA.
Brigenenune Au

n Ag. «Kaccues

nypIyp».

BeIpammuBanue

MOHOKPHCTAILIO

B Cu.

«JlepeBbsa»

[Tapauenbca u

HOnwurepa.

40 10 | l'amsBan | Mcropus N3yuenu | Teopernuec | 3natp | Meton
WYECKUE | OTKPBITUA. € HOBOTO | KO€ OPUHLIUA | HYECKH
anemedT | [lonsarue o Marepua | 3aHATHE, b1 eu
bl raJlbBaHUKeE. jau npe3eHTalu | paboThl | TUJAKT

CocraB u MEepPBUYH | 5 pas3uy | UYECKH
MPUHIUIIBI oe HBIX e
paboThl 3aKperie JJIEMEH | MaTepu
raJlbBaHUYECKUX HUE TOB aJbl.
AJIEMEHTOB. HOBBIX nuTaHu | Y4eOHo
N3yuenue 3HaHUM. o -
cocraBa u MpaKTH
MPUHIINIIA 4ECKOE
paboThl o0opyn
pa3IUYHBIX OBaHUE
AJIEMEHTOB

MATAHUS.

41 10 | Yerpoiic | OmbITH € Kombun | Teoperuyec | 3Hath Meton
TBO Oarapeiikamu. HUPOBaHH | KOE YCTPOH | UYECKH
OaTapeik oe 3aHSTHE, CTBO eu
u npe3eHTay | 6arape | AMIAKT

s, WK 1 HYECKHA
JEMOHCTpAIl | IPUHIH | €
HOHHEIE Il e€ Marepu
OTIBITHI paboThl | ambl.
VYy4eOHo

18




PaKTH

4ecKoe
obopyn
OBaHHE
42- 10 | Kopposu | IIpuunnbl u KomOun | Ilpaktuueck | 3uate | Merog
43 b IIOCJIEACTBHUSI UpOBaHH | ag pabora IPUYUH | HYECKU
METauI0 | KOppO3uH oe bl, eu
B. METAJLJIOB. mociaey | AUAAKT
3amura 3ammura oT CTBUA U | NYECKU
oT KOPPO3HHU. crocob | e
Koppo3u | OmBITHI MO bl MaTepu
u U3YYCHUIO 3QI[UT | ajbl.
KOPPO3UH Bl OT YuebHo
METAJLJIOB U KOppo3 | -
3aIUTEI OT HEE. WM. MIPaKTH
YecKoe
obopyn
OBaHHE
44 10 | Ocobenn | Xene3o BOKpyr KomOun | Teopernuec | Ymerr | Meron
OCTH Hac. CrereHu UPOBaHH | KOE Ompesic | UIEeCKH
JKele3a u | OKMCIEHHUS oe 3aHATHE, JIATh e
coeauHE | JKelesa. NPE3CHTANN | MIOHATH | TUJAKT
HUH IToustHe 1, e HYECKH
’Keie3a. | MarHeTu3Ma. JIEMOHCTpAIl | «Marle | e
Marnetn | . KauecTtBeHHbIE HOHHEIE TH3M», | MaTepu
3M peaxuu Ha OIBITHI. 3HATh aJibl.
HOHBI JKeJle3a. KayecTB | YueOHO
OILBITHI, CHHEBIC | -
JEMOHCTPHUPYIO peakiy | MpakTH
II[1€ MarHETU3M. U Ha YecKoe
HOHBI obopyn
JKeie3a. | OBaHHE
45- 10 | Peaknuu | OcobenHoctu Kom6un | IIpaktuueck | 3Hath MeTton
46 COEINHE | COeOUHEHNH HUpOBaHH | as paboTa 0CO0EH | MYecKHu
1305071 Kele3a U uxX oe HOCTH |CH
JKenesza. | peakiui. COeINH | TUIAAKT
Xumuaec | ONBITE IO €HUM HYECKHU
Kast MOJTyYEHUTO JKelesa, | €
paayra Pa3HOIBETHBIX yMeTh | MaTepu
COeTUHEHNN MOJIb30 | ajbl.
JKelesa. BaTbCAd | YueOHO
Xumudeckas nabopa | -
paayrau TOPHBI | TIPaKTH
XUMHYSCKHI M 4ecKoe
csetodop. obopyn | obopyn
OBaHHE | OBaHHE
M U
peakTu
BaMU
JUISt
nosyue
HUSA
pazHoIY

19




BETHBIX

COEMH
eHUul
xKelesa.
47- 11 | Cepam CoenuHeHus S u Nzyuenn | Ilpaktuyeck | 3uate | Meron
48 dochop | P. Xumuueckue € HOBOTO | as paboTa ompese | UIEeCKH
— CBOIiCTBa MaTepua JeHHe |ewu
TUIIMYHBI | COSAUHEHUH S U nau HOHATH | JUJIAKT
e P. Annotponusi. MepBUYH s WYECKHU
npezncraB | OKHCTUTETHHO- oe «mort | e
UTeNn BOCCTaHOBUTEIb 3aKperuie ponus» | Matepu
HEMeTal | HbIe CBOICTBa HUE , YMETh | QJIbI.
JIOB COETMHEHUIT HOBBIX xapakt | YyeOHO
cephl U 3HaHUM. €pu3oB | -
docdopa. aTh MIPaKTH
DenepBepku XUMHYE | YECKOE
KaK mpuMep CKue obopyn
TUIUYHOMN CBOMCT | OBaHuUE
OKHUCJIUTEIHHO- Ba
BOCCTaHOBHUTEIb COCMH
HOM peaKkIuu. eHUN
Cephl U
docho
pa.
49- 11 |Tanoren | Ucropus Kom6un | Ilpaktuueck | 3Hatp | Meton
50 BI. OTKPBITHS UpOBaHH | ast pabora UCTOPH | UYECKHU
CX0lCTB | HEKOTOPBIX oe 10 eu
ou raJOreHOB. OTKPBIT | JUJIAKT
paznnun | ['anorens! — usi UYECKH
s OTTacHBIC rajore | e
noje3Hsle. Yem HOB, Marepu
naxHer mope? YMETh | Qb
3auem npoBoja | YueOHO
opranusmy noxa? UTh -
OnbITHI IO OTIBITHl | IPAKTH
MOJTYYECHUTO o 4ecKoe
raJlOTeHOB. nonyude | obopyn
HUIO OBaHHUE
rajore
HOB.
51- 11 | Okucaur | OBP. KomOun | Ilpaktuueck | Ymers | Metoa
52 €JIbHO- BriBenienue UpOBaHH | ast pabora IIPUMEH | HYECKU
BOCCTaHO | MATEH U oe ATh eu
BUTENIbH | TTOJTyYeHHE OKHCITH | JTUJIAKT
bIe Kpacok. TEJIbHO- | NYECKH
peakuuu | XMMHYECKHE BOCCTa | €
B BYJIKQHBI. HOBUTE | MaTepu
OBITY U B JBHBIE | ajbl.
nabopart peakiu | YueOHO
opHuH U B -
OBITY. IIPAKTH
4ecKoe
obopyn
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OBaHUC

53

12

Mmuoroo
Opazue
HEOpraH
NYECKUX
XUMHNYECC
KHX
BEILIECTB
u
peakuui

Konsna
JInzeranra.
IIpoBeneHue
CJI0KHOH LIEH
XHUMHYECKHUX
peaxkuuii s
MOJTyYSHUS
KOJIeI]
JIuzeranra.

KombOun
UPOBaHH
oe.

Teopernuec
Koe
3aHATHE,
Ipe3eHTalu
A

YMeTh
ocyImiec
TBJISTH
Lenb
XUMHYE
CKHUX
peakiu
U 1A
noyry4ye
HHUS
KOJIEI]
JInzera
Hra.

MeTton
HYEeCKHU
en
JTHIAKT
WYECKHU
e
Marepu
aJIpl.

54-
55

12

OKcuael
METaJLIo0
B U
HEMeETall
JIOB

Heopranunuecku
M CHUHTE3.
I'eneTnueckas
CBSI3b
HEOPraHUYECKH
X COCIMHCHUM.
[Tonyuenue u
CBOMCTBaA
OKCHJIOB.

KomOun
UPOBaHH
oe

[IpakTrueck
ast pabora

YMeThb
npuMeH
ATh
MOHATH
i
«Oxcun
BI»,
«Kmacc
ndukarg
HsI»,
«Howme
HKJIATy
pa» B
penieHu
u
YIpaxKH
eHUHN U
XapakT
€pHU30B
aTh
CBOMCT
Ba
OCHOBH
BIX U
KHCIIOT
HBIX
OKCHJIO
B.
YMeTh
HCIIOIb
30BaTh
nabopa
TOPHOE
obopyn
OBaHUC
"
peakTu
BBI 1A
noJryye

Meton
MYECKH
e
IATAKT
HYECKH
e
MaTepu
aJibl.
YuebHo
MpaKTH
YecKoe

obopyn
oBaHHe
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HUA U

U3Yy4CH
ust
CBOICT
B
OKCHJIO0
B.
56 114 | Muoroo | Hedts, KomOun | Teoperuyec | 3HaTh MeTton
Opazue He(TsSIHBIC HUPOBaHH | KOE MpaBUJ | HIECKU
COCOUHE | IJIEHKH. oe 3aHATHE, a eu
1305071 Pazpymenue MpE3CHTAld | IPUPOA | TUJIAKT
yriepojia | Ti€HOK. s, OMOJIb3 | HYCCKHU
[ToBepxHOCTHOE JIEMOHCTpAIl | OBaHUsA, | €
HaTsDKEHUE. HOHHBIC yMETh | MaTepu
Bormpocsr OIIBITHI MPUMEH | aJbl.
3arpsi3HEHUS STh Y4ebHo
OKpYXKaromieu nonyue | -
Cpepbl. HHBIE PAKTH
Ornpenenenue 3HAHUS | YECKOE
raJIOT€HONPOU3B Ha obopyn
OJHBIX. MpaKkTH | OBaHUE
I'openue Ke€.
caxapa.
IIponykThI
MMUTAHUS.
57- 14 | Moo | Mbuia. KomOun | Ilpaktuyeck | 3Hath Meton
58 e CHUHTETHYECKHUE UpOBaHH | as paboTa TEXHOJ | HYCCKH
BEIIIECTB | MOIOIINE oe OTHIO eu
a BEIIIECTBA. U3TOTO | AUOAKT
H3rorosieHune BJICHUS | HYCCKHU
MEbLIa MbUIA. | €
MaTepu
aJibl.
VuebHo
PAKTH
4ecKoe
obopyn
OBaHUE
59- 14 | Kpaxman | Ctpoenue, KomOun | Ilpaktuyeck | 3Hath Meron
60 u COCTaB, UpOBaHH | as paboTa CTPOEH | UYECKHU
TJIIOKO3a | UCITOJIb30BaHHUE. oe ne, eu
I{BeTHBIC COCTaB | AWJAKT
peaKIuy. u HYECKH
Omnpenenenue UCIIONb | €
TJTFOKO3BI. 30BaHM | MaTepH
Cepebpenue. e bl
KauectBeHnsie yriaeBo | Y4yebHo
peakuuu Ha noB. Y |-
Kpaxmal u METh MIPaKTH
TJIFOKO3Y. MPOBOJT | YECKOE
UTb U obopyn
3aIUChl | OBaHUE
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BaTb

Ka4yecTB
€HHbIE

peaxiu

U Ha

Kpaxma

au

TJIIOKO3

y.

612 14 | Opranunu | benku, xupsl, Kombun | Teopernuec | Ymers | Metoa
ecKue yTJIeBOJ UPOBaHH | KOE HAOJI0 | UYECKH
BEIIECTB | bI, PepMEHTHI, oe 3aHATHE, 1athb, eu
aB TOPMOHBI Ipe3eHTalll | aHaJIu3 | JUJAKT
OpuUpoje |, BATAMHHBI U A, UpOBAT | WYECKH

MPOJIYKTHI UX JEMOHCTpAll | b e
IIPEBPAILCHHIA. MOHHBIC XUMHYE | MaTepu
[TpocTsie OTIBITHI CKue aJbl.
OTIBITHI C peaknu | YueOHO
OpraHNYeCKUMHU u. -
BEILECTBAMH. 3HaTh IIPaKTU

OPOAYK | 4ecKoe

ThI obopyn

peBpa | OBaHHE

LICHUI

0€JIKOB,

KHUPOB,

yIJIEBO

JI0B,

YMETb

3aIUCHI

BaTh

COOTBET

CTBYIO

e

ypaBHE

HUS

peakuu

.

62- 15 | Unpukar | MHaukaTops! U3 N3yuenn | Ilpaktnueck | 3Hate | Meton

63 OpBI. MIPUPOTHBIX € HOBOTO | ast paboTta ompenie | HIECKU
[TonydyeHn | maTepuanos. maTepua JeHUus |eH
he u CrocoOsl jJau [IOHSTH | AUHAKT
U3yYEHH | pa3iIHyeHHs NEPBUYH s UYECKU
e COJIeH. oe «AHIVK | €
coiictB | [IpuroroBnenue 3aKperie aTop», | MaTepu

WH/INKaTOPOB HUE yMETh | ajbl.

u3 HOBBIX npurot | YuebHo

MPUPOTHOTO 3HAHUU. OBHUTH -

CBIPbSL. WHAWKA | IPAKTH
TOp M3 | YECKOe
npupon | obopya
HOTO OBaHHUE
CBIPbSL.
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64- 15 | Cnoco6 | Xpomarorpadus 2 KomOun | Ilpaktuyeck | 3uate | Meron

65 Bl Y DKCTPAKIIMSL. UpOBaHH | ag pabora CYILIHOC | HYECKU
oOHapyX | AHaJIIU3 CMECH oe Th eu
€HUs COJICH. XPOMOT | JUJAKT
KaTHOHO orpagu | H4ECKH
B U 1787 e
AQHUOHOB. JKCTpaK | MaTepu
LiBeTHbIE LHH. aJbl.
peaKkIuu. VYMmeres | YueOHO
Ananuz aHanus | -
cMecHu UpOBaT | IPAKTH
coJien b CMECH | YECKOE

coyieid, | obopyn
UCTIONb | OBAHHE
30BaTh

nabopa

TOpHOE

obopyn

OBaHHE

u

peaxkTu

BBI JUJIS

poBe]

SHUS

[[BETHBI

X

peaxiu

.

66 16 | Beibop O060061eHne 1 KomOun | Becena, 3HaTH Meton
TEMBI U | IPOHJCHHOTO HUPOBaHH | OMpOC, CTPYKT | UYIECKH
MOJArOTO | MaTepuana. oe npe3eHTalu | ypy eu
BKa Br160p TeMbl. o HUCCIIeN | IWAAKT
uccieno | Llemu u 3amaun oBaTeN | UYECKH
BaTEeJIbCK | pabOTHI, dTAITBI BCKOH | e
oM paloThI Haj paboThl | MaTepu
PaGoter | Heil. . YMeTh | amsl.
[Tocrano | OcobeHHOCTH CTaBUTh
BKa HCTIOJIb30BaHUS eNb U
skcriepu | IHTEepHET. ompene
MEHTa . Ilouck n JATH

paboTa ¢ 3a/1a4u

JIUTEPaTypou Mo paboTsl

TEME. . YMeTh
ocyliec
TBIISITh
TTOMCK
HE00XO0
TUMOH
uH pOp
MaIlUH.

67 16 | Yuactue | Yuactue B 1 Komnnekr | Kondepennr | CoBep | Meton
B KOH(epEeHIIHH , WBHO- us IICHCTB | MYECKH
KoH(epe | oOcyxkeHue TPYNIOB OBaTh en
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HITNH pe3ysIbTaToB oe HaBBIKH | JUJIAKT
KOH(MEpeHIINH U 3aHATHE nyonud | M9EeCKH
BBICTYIIJICHUI HOTO e
oOyuaromuxcsl. BBICTYI | MaTepu
JICHUS. | ajbl.
YuebHo
PAKTH
4ecKoe
obopyn
OBaHUE
68 17 | Utoroso | Urtorosas 1 KonTpon | Onpoc, Osnane | Koncne
e JIMarHOCTHUKA. bHasI TECTUPOBaH | HHE KT
3anatue | [logBenenue pabota ue. HaBBIKA | ypoKa
UTOTOB Pa0OTHI MU
3a y4eOHBIN TOI. KOHTPO
Br16op 75 U
WHIWBUTyaJIbHBI OLICHKH
X TEM I cBOEH
U3y4eHUS nesiTen
JICTOM. BHOCTH.

2.2. YciaoBuS peajin3alii MporpaMmbl

3aHATHS TOJDKHBI 00ECHEeYUTh POCT Pe3yJbTaTOB U KA4eCTBO 3HAHUM, yMEHHi, HaBBIKOB, JOJDKEH

MPOSIBIISITECS IMOIMOHAIBHO-IIEHHOCTHBIN U CMBICIIOBOM 3(P(PEKT peann3auy mporpaMMel.
MaTepuaibHO-TeXHHYECKHE YCI0BHUS

st 5pPexTHBHON peanu3aiy mporpaMMbl He0OOXO0JMMa MaTepHaIbHO-TEXHIUYECKas 0aza:

1. VueGuplii kabuner, coorBercTByrommii Tpe6opanusam: -CanlluH 2.4.4.3172-14 «CanurapHo-
ANUAEMUOJIOTHUECKHE TpeOOBaHMUSI K YCTPONCTBY, COJIEP)KaHHWIO U OpraHM3aliu pexuma padoThl
00pa3oBaTeNbHBIX OpPraHU3alMil JOMOJHUTENBHOrO 0OpazoBaHMs aerei» (Temmeparypa 18-21 rpanyc
Henbcust; BnaxHocTh Bo3ayxa B mnpenenax 40-60 %, MeGenb, COOTBETCTBYIOIIAs BO3PACTHBIM
ocoOeHHOCTsM nietert 14-15 ner); s peanuzanuu mporpaMmmbl

= OO0opy/s0BaHUE U MAaTEPUATIBI:

" KOMIIBIOTED;

"  MeIUanpoeKTop.

" CTaHJapTHBIH HA0Op XUMUYECKUX PEAKTUBOB (KUCIIOTHI, MIEI0UU, OKCU/IbI, COIH);

"  U3MepUTEIbHbIE IPUOOPHI;

" cTeKJIsHHasA U GapdopoBas nocyaa;

" METAJUIMYECKHE IITaTHBBbI;

® HarpeBarelbHble IPUOOPHI;

" BECHI;

* MHKPOCKOII.

B kauyecTBe JAMJAKTUYECKMX MAaTepUalOB MHCIOJB3YIOTCS HamsAHbIE TocoOus: Tabiuia
pacTBOpUMOCTHU U nepuonndeckas tabnuna Jl. . MenneneeBa; KOJUIEKIIUU MOJE3HBIX UCKOMAEMBIX, MTOYB,
He(dTH, mKana TBEPJOCTH U T.II.

B kauecTBe METOOMUECKHMX MAaTEpHAIOB NPUMEHSIOTCS pa3iWyHble MYyOIHMKAUM 10 XUMHH (CM.
Crucok JnuTepaTrypbl), METOAWYECKUX pa3pabOTOK M IUJIAHOB KOHCIEKTOB 3aHATHUN; METOIUYECKUX
yKa3aHUN U peKOMEHJAIMH K TPAaKTUYECKUM 3aHATHSIM.

HNudopmanuonHoe odecnevyeHue

Mertoanuyeckre pa3pabOTKH MO BCEM TeMaM, CIEHAPUHM IPOBEACHHUS MEpPONPHUSATHHA, HHTEpHET-

HCTOYHUKHU, CXEMBI, OIIPOCHBIE U TEXHOJIOTUYECKHE KapThI.
Kaagposoe odecnneuenue
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JIonOTHUTENBHYIO 00111e00pa30BaTeIbHy0 00MIepa3BUBAIONIYIO MPOTpaMMy «XUMHS B OIBITaxX»
pCan3yCT YUYUTCIIb XUMHU ,I/IMeIOH_[I/Iﬁ JOIIOJTHUTCIIBHOC 06paSOBaHI/IC o IMmporpamMmam MOBBIIICHUS
KBaTM(UKAIIMK B 00JIACTH MHKJTFO3UBHOTO 00Opa30BaHUSI.

2.3 ®opMbI aTTECTANNH

- ¢opmbl oTCIIEKUBAHUSA U PUKCAIUH Pe3yIbTATOB:

B nmpomecce oOydeHHs OCYIICCTBISAETCA KOHTPOJb 3a YPOBHEM 3HAaHMM W YMCHHM
oOyJaromuxcs. 3HaHUS ¥ YMCHHSI IPOBEPSIOTCS TOCPECTBOM BBIITOJIHEHUS 00YJaIOIIUMUCS TPAKTHUECKUX
paboT B XMMHYECKOH JTaOOpAaTOPUH, MOATOTOBKH CAMOCTOSTEIBHBIX HCCIICOBATEILCKUX PabOT. YPOBEHb
YCBOCHHS MPOTPAMMHOI0 MaTepHalia OMPEeIIeTCs 10 Pe3yIbTaTaM BBITOJIHEHHUS MPaKTUIecKuXx padot. C
KOKIBIM pEOCHKOM OTpadaThIBAalOTCS HAWOOJee CIIOKHBIC OSKCIIEPUMEHTBI, 3JeCh HEOO0XOIMMO
BHHUMATEJIbHOE, YyTKOE M JOOpPOe OTHOIIEHHE K KaxkaoMmy. Beioupaercs nuddepeHnpoBaHHbIN MOIX0 K
oOydaromemMycs, BCE yJIayd IOOMIPSIOTCS, BCE HEAOYEThl TAKTHYHO W MSTKO HMCIPABJISIOTCS.
KoHnTponupyercs KaueCTBO BBITIOJHEHUS IPAKTHYECKUX padOT 110 BCEM pa3jieiam.

B Teuenue yueOHOro roja 00yJaronmecs y4acTBYFOT B XHMUYCCKUX OJMMITHAAAX M KOH(DEPESHIUAX .

dopmamMHl TOABENCHUS UTOTOB PaOOTBI MOTYT OBITh: OTKDBHITHIC 3aHSATHS, TBOpUYECKAs 3aIUTa,
CaMOOIICHKA, KOJUIEKTUBHOE O0CYXKJICHHUE U JIp.

HroroBas oleHka ocymiecTBisieTcss B (GopMe ASMOHCTPAMH JTYYIIAX pa0dOT Ha 3aHATHSAX KpPYKKa
nepesl OJHOKJIACCHUKAMU M poAUTENssMU. Jlydimme paboThl OTMEYArOTCsl TPaMOTaMH, JAUIUIOMAaMH,
MoIapKaMH.

- ¢popMBI IpeAbSBICHHUS U IEMOHCTPALIMH Pe3yJILTATOB:

" BXOJIHOM KOHTPOJb — IMPOBOAMTCS B Hadaye OOydYeHHs, OMpEACIsIeT ypOBCHb 3HAHUN peOeHKa
(cobecenoBanue ¢ 00y4yarOLUUMUCS B HaYalle TOa);

" TEKYIIUH KOHTPOJb — TPOBOJUTCS Ha KaXKJIOM 3aHSATHUU: aKICHTUPOBAHUE BHUMAHUS, MPOCMOTP

pabor;

" IPOMEKYTOYHBI KOHTPOJIb — TIPOBOJUTCS [0 OKOHYAHWM W3YYCHHUS OTACIBHBIX TEM:
JMIAKTUYECKUE UTPbI, TECTOBBIC 3aJaHHsI, BAKTOPHHBI.

" UTOTOBBII KOHTPOJb — IPOBOAUTCS B KOHIIE YYEOHOTO TOa, OINpPENeIseT YPOBEHb OCBOCHUS

IIpOrpaMMsl (3alMTa UCCIe10BaTeNIbCKON paboThl, coOece0BaHNE B KOHILIE T0/1a).

B mporpamme ucnosnp3yercsi THOKasi peHTHHTOBasi CHCTeMa OIEHKH JOCTHKEHUH 00yJaroIuXcs 1o
OIpeJIeIEHHBIM KPUTEPUSM:

— BBITNOJIHEHUE OIPENeIEHHOTO KOJIWYEeCTBa IMPAKTHYECKUX paboT, Korma Kaxnaas MpaKTHYecKas
paboTa oLleHUBAETCs ONPEeIEHHBIM KOJIMYECTBOM OAJLIOB,;

— TIOJBE/IEHUE UTOTOB B KOHIIE Ka)IOTO MOJIYTOIus (SIHBAph, Maii);

— CHCTEMa HarpaxJIeHHs M TMOOLIpeHUs oOydarolmxcs, Jy4yimue oOyvaromuecs, HaOpaBlIue
HauOoJIbIlIee KOJIMYECTBO 0ayuIoB, HArpakJatoTCsl TpaMOTaMU U IIpU3aMH;

— OpraHu3anus KOHTPOJIS 3HAHUN MPOMCXOJUT HAa OCHOBE camopediekcun o0ydaroierocs.

Pednekcus momoraer oOmpenenuTh CTENEHb JOCTIDKEHHS TOCTaBJICHHOW IENH, TNPHYUHBI HX
JOCTHKEHHUsSI WM HaoOOpOT, NEMCTBEHHOCTh TEX WMJIM HHBIX CIIOCOOOB M METO/OB, a TaKXkKe MPOBECTH
CaMOOLICHKY.

2.4. OnleHOYHbIEe MaTePUAJIbI

[Ipn oneHuBaHUM y4eOHBIX JOCTHIKEHHUM ydaliuxcs MO JOMOJHUTEIbHOW 00I1e00pa3oBaTenbHON
o011epa3BUBAlOILEH MPOrpaMMe UCTIOIb3YIOTCS:

e JluarHocTMKa YyCBOEHHMsI MaTepuaia, B Tpolrecce oOydeHus 1o o00ueodpazoBaTeIbHON
oO1epa3BUBAalOIIEH MTPOrpamMMme .

¢ VlniMBHIyanbHAs KapTa y4eTa pe3ylIbTaTOB HHTEIUIEKTYalIbHBIX CIOCOOHOCTEH.

e lnpopmanmoHHass KapTa ydeTa pe3yJbTaToB OOYYaIOUIMXCS YYaCTHS B MEPONPHUSATHIX Pa3zHOTO
YPOBHSI.

OreHOYHBIE MaTEepHAIBI MPOTPaMMBI pa3pabOTaHbl ¢ y4eTOM TpPeOOBaHHMI K CTapTOBOMY YPOBHIO
OCBOEHHUS y4yeOHOro MaTepuaa.

O2xupaemble pe3yabTaThbl:

O TOJy4aT TpEACTaBICHHE O CTPOCHHM aTroMa, HOHAaX M MOJIEKyJaX, O KJaccupukauuu
HEOpPraHMYECKUX COSAMHEHUN Ha KUCIIOThI, OCHOBAHUS U COJIM, 00 aHAJIN3€ U CUHTE3E;
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O TPHUOOPETYT OCHOBHBIC HABBIKM MPAKTHYECKOW pabOThl B JIaOOpaTOpHH, OYAYT BBIMOJHATH
IpOCTeNIINe TadopaTOpHBIE ONEPALINY;

O TPOSIBAT MHTEPEC K COBPEMEHHBIM IMPOOJIeMaM XMMHHU U K HCCIIEIOBATEIILCKON paboTe B ATOM
HAy4YHOU 00J1aCTH;

O  CcHOpPMHPYIOT IPEACTABICHHUE O KPACOTE XMMHUYECKOTO IKCTICPUMEHTA;

O  Pa30OBBIOT YYBCTBO OTBETCTBEHHOCTH IPH BHITIOTHEHUH XUMHUECKOTO IKCIIEPUMEHTA

O CHCTEMAaTH3MPYIOT CBOM 3HaHHS B 00JAaCTH XMMHH, CO3IaAyT HEOOXOAUMYO 0a3y Ui mepexojia
K yIIIyOJIEHHOMY U3YyUEHHIO OT/IEIBHBIX Pa3/IelIOB XUMHH;

o Oyayr YMETh CaMOCTOSITEIIBHO NPOBOJUTh  AKCIIEPUMEHTHI H BECTH
HCCIIEIOBATEILCKYIO PabOTy B 1ab0OpaToOpuu;

O OCO3HAIOT EIWHCTBO MAaTEPUAIILHOTO MHpa Ha OCHOBE XHMHYECKOTO TOAXO0/a K CTPOCHUIO
BEIIIECTBA;

O  OCBOST PKOJIOTUYECKHE aCTICKThI BIUSHHUS XHMHUU HA TTIOBCEHEBHYIO JKU3HB;

O TpuoOpeTyT MOTUBAIMIO HA JajbHEHIIee N3yueHHE eCTECTBEHHBIX HayK;

O  HAy4Yarcs CAMOCTOSITEIHLHO padOTaTh CO CHEIMAIBHON XUMHUECKOW JIUTEPATYPOH;

O TpuoOpeTyT HABBIKK NOJATOTOBKU JOKJIAIOB U BBICTYIJICHUN Ha KOH(EPEHIHIX.

Kpurepun ypoBHsi 0cBOeHHs Y4eOHOI0 MaTepHaJia:

e- BBICOKMI YpPOBeHb — OOY4YalOUIMii OCBOWJI TPAaKTUYeCKH Bech 00BEM 3HaHuit 100-79%,
MPEYCMOTPEHHBIX MPOTPaMMON 32 KOHKPETHBIH MEPUOI;

e - CPe/IHHUI YPOBeHb — Y 00y4aronnx 006EM ycBOeHHBIX 3HaHUH cocTaBisieT 80-50%;

e - HU3KHIi yPOBeHb — O0y4Jaromuiics onanen Mmenee yeM 50% oO0béMa 3HaHUi, PETYCMOTPEHHBIX
IIPOrpaMMON.

2.5. MeTonnyeckue MaTepuasbl

Mertoauka oOyuyeHMs HpednonaraeT JOCTYMHOCTb H3JaraeMod uHQopMmanuu i BoO3pacTa
00yJaroImuxcs, 4TO JOCTUTAeTCS 3a CYET HAISIAHOCTH M HEPa3phIBHOM CBA3M C MPAKTUYECKUMHU
3aHATUSAMH. DOpMbI 3aHATUN ONpENEeNSIOTCA HAIPABICHHOCTSAMU IPOrpaMMbl U €€ OCOOEHHOCTSIMH.
[Iporpamma BKJIIOYAET KaK TEOPETUYECKHE M TPAKTUYECKHE 3aHATUS B y4eOHBIX KaOWHETax, Tak H
HKCKYpPCHOHHBIE BBIXO/Ibl HA TEPPUTOPUIO YUPEKIECHUSI U CBOEH MECTHOCTH.

®opMbl opraHu3anuu yuedHnoro 3anstus. [lomada TeopeTnyeckoro MaTeprana OCyIIecTBISIETCS B
¢dopme npoBeeHHS TPAIUIMOHHBIX U KOMOMHUPOBAHHBIX 3aHATUH, JIEKIUI C OJHOBPEMEHHBIM IOKA30M
WLTIOCTPAIMiA, BHICOMATEPHAIIOB, MPE3CHTAIIH, JIEMOHCTPAIMOHHBIX OMBITOB. [logaua mpakTHUECKOro
MaTepuajia OCYyWIECTBIseTcss B (GopMe HHIMBUAYAJIBHO-TPYNIIOBBIX  CAMOCTOSITENIbHBIX  paboT,
MPAKTUYECKUX 3aHITUH.

JUist ToCTHKEeHUs LEeNu U 3aJa4 IporpaMMbl MIPeyCMaTpUBAIOTCS COBPEMEHHBIE TeJarornyeckue u
MH(POPMAIMOHHBIE T€XHOJIOTHH !

* WUIPOBBIE TEXHOJOTHH;

* TIPOEKTHAasi TEXHOJIOTHUS;

* TEXHOJOIUus NpoOJIEeMHOr0 00y4eHus;

* 3/I0pOBBEcOEperaroime TEXHOJIOTUH;

* HKT-TexHonoruu;

* TEXHOJOTHS PA3BUTUS KPUTUYECKOTO MBIIIJICHHUS;

* TEXHOJOTHUs Pa3BUBAIOIIETO 00YUEHUS;

* TPYNIOBBIC TEXHOJIOTHH,

* TEXHOJOI'MU YpOBHEBOW Au(QepeHIraum.

B mepuox oOydeHus ans mpoBeneHus: 00pa3oBaTeNbHON ACITETHPHOCTH UCTIOIB3YIOTCS CIEIYIOIHE
METO/IbI:

[] 0OBSACHUTENBHO-WUTIOCTPATUBHBIN  (0Osi3aTenbHAass ~ TeopeThyeckas  4acTb, paboTra C
WLTIOCTPATUBHBIMH MaTepuallaMi, COCTABJICHUE MPAKTHUECKUX 3aJaHHM );

[ mpo0GyieMHBbII (mpobnemMHOe H3JI0KEHHE MaTepuaja IpU HM3yYEHUH BOIPOCOB 3KOJIOTHUH,
HAY4YHOH 3THKH, IPH aHAJIN3€ NEPCIEKTUBHBIX HAIpaBJICHUI pa3BUTHs HAYKH);

[ mpakTudeckuit (00sa3aTenbHbIe MPAKTUYECKHE PA0OTHI HAa KAKIOM 3aHSATHH);
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] mesiTenbHOCTHBIN  (BBEJCHWE  WHAMBUAYAIbHBIX  3aJaHUH " CaMOCTOSATEIILHON
paboThI ¢ TUTEPATYpPOH, ydacTHe 00yJaIOIIMXCs B KOH(EPEHIUAX U SKCKYPCHUSIX ).

MeToauuyeckue H AUJIAKTHYECKHE MATEPHAIBI:

- METOJMYECKUE pa3pabOTKH MO TEMaM;

- HAJIMYME HATJBITHOTO MaTepHaa;

- HAIMYKE JeMOHCTPAIMOHHOTO MaTeprana;

- BUICO(DUIIbMBI;

- pa3aToO4YHbIA MaTepua;

- ”HPOPMAIIMOHHBIE KAPTOYKH.

- TUJIAaKTUYECKUE KapTOYKH.
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