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TlosicuuTenpHas 3anUCcKa

Jlannast o6pazoBaTenbHast IPOrpaMMa UMEET €CTECTBEHHOHAYYHYIO HAIlPaBJIEHHOCTb, OHA
pa3BHUBAET NOCPEACTBOM IIPEIMETa XUMUHU IIPABUIILHOE BOCIIPUSTHE OKPYKAIOIIEr0 MUpa,
€IMHCTBO >KUBOW M HEXXUBOU MPUPOJIBL. DTOT KypC HaIlpaBiieH Ha pOPMUPOBAHUE HAYUHOTO
MHUPOBO33PEHUS, PACHIMPSAET KPYro30p y4yalluxcs Npy JajbHEHIIEM U3YYEHUH IIPEAMETOB
€CTECTBEHHOI'O LIMKJIa

PaGouas nporpamma Kypca «Moe OTKpPbITHE XUMHH» COCTABJIEHA HA OCHOBE
HOPMATHBHBIX IOKYMEHTOB:

1. O6 o6pazoBanuu B Poccuiickoit denepanuu: denepanbHbiii 3aKk0H oT 29 aexadbpst 2012 r. Ne
273-D3,;

2. KoHuermust pa3BuTHs JOMOJHUTEIBHOTO 00pa30oBaHUs JeTel. Y TBEPKICHA PACTIOPSKCHHEM
[IpaBurenscrBa Poccuiickoit denepanun

ot 4 centsa6ps 2014 r. N 1726-p;

3. Tlopsmox opraHM3anMd ¥ OCYIIECTBJICHHS OOpa30BaTENbHOW  NESATETBHOCTH  I10
JIONIOJTHUTEIBHBIM 00111€00pa3oBaTebHbIM IporpaMmam. YTepxaéH Ilpukazom MunucrepcrBa
obpasoBanus 1 Hayku Poccuiickoit @enepanun (Munobpuayku Poccun) ot 29 aprycra 2013 r.

Ne 1008 r.;

4. IIpumepHble TpeOOBaHUSA K IpOrpaMMaM JOMOJIHUTEILHOI0 00pa30BaHus AETEH: NPUIIOKEHUE
K uchbMy JlenapramMeHTa MOJIOAEKHON OJIUTHUKH, BOCHIUTAHUS U COLIMATIBHOM MOAJIEPHKKHU JeTei
Muno6pnayku Poccum ot 11.12.2006 Ne 06-1844,

5. Meronnyeckue peKOMEHJAMKU MO NPOEKTUPOBAHUIO JOMOJIHUTENIBHBIX 00LIepa3BUBAIOLINX
nporpamMMm (BKJIIOYAsi pa3HOYPOBHEBBIE MPOTPAMMBI): MPUIOKEHHE K NMUChMY MMHHUCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit ®enepannu ot 18.11.15 No 09-3242;

6. CaHUTapHO-AMHIEMHOIOTHIECKHE TPEOOBAHUS K YCTPOHCTBY, COJCPKAHUIO M OpraHU3aIlUH
pexkuma paboThl 00pa30BaTENbHBIX OpraHU3alMi JIONOJHUTENBHOTO O00pa30BaHUS JIeTei:
CanunrapHo-3nuemuonorndeckue npasuia u Hopmatussl CanlluH 2.4.4.3172-14. Y1BepxaeHbl
nocTaHoBJIeHHe | TaBHOro rocynapcTBeHHOro canutapHoro Bpaua P@ or 04.07.2014 Ne 41.



esab u 3a1a4u MPOrpaMMbIl

Leas mporpamMmbl: 00y4YeHHE MPAKTHYECKOW XMMHUH, Pa3BUTHE €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS ¥ JIMYHOCTHOH MOTHBAIMM K TIO3HAHHWIO 4Yepe3 HCCIEI0BATEIhCKYIO
JeSITeTbHOCTD B TIPOIIECCe H3YyUCHUST XUMUU.

3agauu nporpamMmslI
Oo0yuawmme:

L naTh HpGI[CTaBJIeHI/Ie 06 OCHOBHBIX IIOHATHUAX HeOpFaHI/IlICCKOfl XUMHUHU — aToMax,
MOHAX W MOJICKYJaX; O KIaCCU(UKAIMA HEOPTraHMYECKUX COCIMHEHUN HA KUCIOTHI, OCHOBAHUS
H COJIH;

e 00y4YHTh OCHOBaM IMPAKTUYECKON XUMHU: aHATIU3Y U CHHTE3Y;

® HAay4YUTh MPUHIIMIIAM B METOJIUKE IMPOBECHHUS UCCIIEI0BATEILCKONU PaOOTHI;

e 00yunth paboTe C XUMHYECKUMH pPEAaKTUBaMH U NpuOOpaMu, MPOBEACHUIO
MPOCTEHIINX JTA0OPATOPHBIX OMEpaluii: HarpeB, NEPEeroHKa, AKCTpakius, (QuiIbTpoBaHuE,
B3BEIIMBAHHUE U T.1.;

® O03HAKOMHUTHb C MPOUCXOXKICHUEM M PA3BUTUEM XUMHU, HUCTOPUEH MPOUCXOXKICHUS
XMMHYECKHUX CUMBOJIOB, TEPMUHOB, IIOHATHIH;

® [I03HAKOMHUTH CO CTAPUHHBIMH SKCIIEPUMEHTAMU;

® Hay4yuTh CaMOCTOSITEILHO HaMe4YaTh 3a/1ady, CTaBUTh SKCIEPUMEHT U OOBACHATH €ro
pe3yJibTar.

® JIOATI'OTOBUTH K 1/13yqu1/Ho XUMHUH HA ITOBBIINICHHOM UJIN yFJIy6JIéHHOM ypOBHC.

Pa3zBuBawimue:

® DPa3BUTH HAOIIOAATEIHLHOCTD M MCCIICIOBATEIILCKHIA HHTEPEC K MPUPOIHBIM SIBICHUSIM;

® pPa3BUTH y 00YYAIOIIMXCS MHTEPEC K TTO3HAHUIO, K IPOBEICHUIO0 CAMOCTOSI TEIbHBIX
HCCIICIOBAHNH;

® pa3BUTh AKKYpPAaTHOCTb, BHUMATEIbHOCTh, CTPOrOCTh B COOJIIOJIEHUU TpeOOBaHUI
TEXHUKH 0€30I1aCHOCTH;

e BEIPa0OTaTh MEPBOHAYATLHBIE HABBIKK PAOOTHI CO CIIEIMATBLHOM JTUTEPATYPOK;

e cpopMUPOBATH U PA3BUTH MOJOKUTEIbHYIO MOTHUBAILIMIO K JATbHEHIIIEMY U3yUEHHUIO
C€CTCCTBCHHBIX HaYK;

® pPa3BUTH ITIO3HABATEIbHYIO U TBOPUYECKYIO AKTUBHOCTD;

® DPa3BUThH ICTETUYECKOE BOCIPHUATHE CTPYKTYPHI, GOPMYT XUMUYECKUX DIIEMEHTOB,
pe3ynbTaTa COOCTBEHHOMU JNESTENbHOCTH.

BocnuTaTteabHble:

® BOCIIMTAaThb KOJIJICKTUBHU3M,

® BOCIIUTATH HpaBI/IJ'II)HHﬁ IIoaxona K OpFaHI/IBaHI/II/I CBOCIo ztocyra ;

e TIPUYYUTHh COOJIIO/IATh MPaBUIIa TOBEICHHUS B OOIIIECTBEHHBIX MecTax (B IpoIecce
MOCEIICHUS] MY3€€B U BBICTABOK);

® BOCIHTATh yOEKICHHOCTh B MTO3HABAEMOCTU OKPYKAIOIIETO MUpa U HEOOXOJIUMOCTH
HKOJIOTHYECKU TPaMOTHOTO OTHOIICHHUS K cpejie OOUTaHUsI.

OBOCHOBAHUE AKTYAJIBHOCTHU KYPCA U BOBMOZKHOCTHU EE
PEAJIU3AIINA

. B conmepxanuu mporpamMmsbl OTpaskeHa HCTOPUSI XUMUH U OHOTpaduu BETUKUX YUEHBIX, C
IOCATCIIBHOCTBIO KOTOpBIX CBA3aHbI TC UJIN NHBIC OTKpBITI/ISI. Ha 3AHATUIX H_II/IpOKO I/ICHOJ'IB?,yeTCSI
HarJISIHBIA MaTepuai, BO3MOXHOCTH HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTHMA U TEXHUYECKUX
CpeACTB 00y4YeHHS B TTOKa3e (hparMeHTOB UCTOPUU CTAHOBJICHHSI M PA3BUTHS XUMUHU KaK HAyKH.

Emé ogHolt 0COOEHHOCTBIO JaHHOW MPOTPaMMBI SBJISIETCS TO, YTO B HEM OCYIIECTBISETCS
HpOHeHeBTI/I'-IeCKaH IIOATrOTOBKA IJIsA I/ISY'-IGHI/IH XUMHUHU B HepCHeKTI/IBe Ha ITOBBIIICHHOM WJIN
yriayOIEHHOM YPOBHSX. BO3MOXKHOCTh MTO3HAKOMHTHCSI C BBOJAHBIMU pasjielaMu, 00ydaroluecs,
KOTOpLIe HpOS[BI/IJ'II/I HOBBIHIGHHBIfI HHT epec K TEM HJIHW HHBIM TEMaM, MOFYT HpI/I IIOMOIIIAN
WHIUBUAYAIBHON yu4eOHO-UCCIIe0BATENhCKON PabOThl 03HAKOMUTHCS C MaTepUaIoM, KOTOPHIMA
BOOOIIIEC HE U3YYaETCsl B IITKOJILHOM MPOTpaMMe.

[IporpaMMy OTIMYaeT M ICTETHMUYECKUN AacCMEKT, Ype3BbIUaHO BaxKHBIA A7 (OpMHpPOBAHUS
WHTEJUICKTYJIbHOTO TIOTCHIIMAJIa 00YJaronIuXcs, Pa3BUTHS UX MO3HABATEIbHBIX MHTEPECOB U



TBOPYECKON AaKTUBHOCTH, IMOCKOJBbKY TPAMOTHO TOCTaBJICHHBIE XHUMHUYECKHUE HKCIIEPUMEHTHI
MOTYT OBITH OIICHEHBI M C 3CTETHYECKOHM TOUkM 3peHus. OO0 3TOM TOBOpAT, HamIpumep,
HMCTOPUYECKUE Ha3BaHUS HKCIIEPUMEHTOB: «aepeBo lOmwurepay», «3010TONH OOXKIB», «Ipo3a B
MPOOUPKEY, «K3UMHUH Ca/l», «BYJIKaH HA CTOJE» U T. 1.

[MPUHUUIIBI PEAJIM3ALIMN [TPOT' PAMMBI:
Axmyanvnocmse. Co3aHue YCIOBUN JUIsl TMOBBILICHUS MOTHBAIMM K OOYYEHHIO XUMHH,
CTpeMJICHHE Pa3BUBATh MHTEIUICKTYaJbHbIE BO3MOXKHOCTH YYaIIUXCS.
Hayunocms. XuMus — Hay4yHasl JUCIUIUIMHA, Pa3BUBAIOIIAs YMEHHUE JIOTUYECKU MBICIIUTD,
BUJIETh KOJIMYECTBEHHYIO CTOPOHY INpeAMeTa (BELIECTBA) M SIBJICHMM, J€laTh BBIBOABI U
00001IeHMS.
Cucmemnocms. Kypc cTpouTCsi OT YaCTHBIX MPUMEPOB (pELIeHHEe MPOCTHIX 337a4) K 00UIM
(peleHne CIOKHBIX XUMUYECKUX 3a]1a4).
Ilpakmuueckaa nanpaenennocms. Cooepoicanue 3aHAMUL HANPAIeHO Ha OCBOCHUE
XUMHUYECKON TePMUHOJIOTUU, KOTOpasi UCIOIb3YeTCs Ul PElICHUs 3aHUMAaTeIbHBIX 3a7ad,
KOTOpBIE BIOCJIEACTBUM IOMOTYT pebsiTaM NpPUHMMATh ydacTHE B UIpax, KOHKypcax,
OJTUMITUA/IAX.
Obecneuenue momuegayuu. Bo-niepBbIX, pPa3BUTUE HHTEpeca K XHUMHM Kak K Hayke
€CTECTBEHHOHAYYHOT'0 HallpaBJIEHUs, BO-BTOPBIX, YCIEIIHOE YCBOEHUE Y4eOHOT0 MaTepuaa Ha
ypOKax.
Kypc opuenmayuonnwtii. OH oCylecTBISIET y4€OHO-TIPAKTUYECKOE 3HAKOMCTBO CO MHOTHMU
pazzenaMy XMMHHU, YIOBIIETBOPSET MO3HABATENbHBIN HHTEpEC K MpobiieMaM TaHHOW TOYHOM
HayKH, pa3BUBAET KPYro3op, yriayossieT 3HaHUs B JaHHOW HayYHOU JUCLMILIUHE.

[Iporpamma  oOecneunBaeT  JOCTH)KEHHE  CIEAYIOIIUX  Pe3yJbTaTOB OCBOCHUS
MIPOTrpaMMBbI JOTIOTHUTEIILHOTO 00pa30BaHUS:
JIUYHOCTHBIE:

1) chopMHPOBAHHOCTH OTBETCTBEHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yJaroImuxcs K CaMOpa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHBAIMU K OOYYEHHUIO U 1O
3HAHHIO, BBIOOPY JajbHeiiero oOpa3oBaHMs Ha 0a3e OPUEHTHPOBKHM B MHUpe mpodeccuil u
npoeCCUOHANIBHBIX ~ MPEANOYTEeHUI,  OCO3HAHHOMY  IIOCTPOCHUIO  HMHJIMBUAYaJTbHOU
0o0pa30BaTeNbHON TPAEKTOPUH C YUETOM YCTOMUYMBBIX [TO3HABATEIIbHBIX HHTEPECOB;

2) chopMHPOBAHHOCTH IEIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPaKTUKU;

3) chopMUpPOBaHHOCTH KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOLICHUH U COTPYIHUYECTBE CO
CBEPCTHHUKAMM, CTApIIMMU U MJIAJAIIUMU, B 00pa30BaTeNbHO, OOIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIJIEI0BATENBCKOM, TBOPUECKON U IPYTUX BUJIAX JEATENBHOCTH;

4) ymMeHHE SICHO, TOYHO, IPAaMOTHO H3JIaraTh CBOM MBICIM B YCTHOH M MUCBMEHHOH peuH,
MMOHUMAaTh CMBICI TIOCTABJICHHON 3aJjaul, BbICTpauBaTh apryMEHTAIUIO0, IPUBOAUTH MIPUMEPHI U
KOHTPIIPUMEDHI;

5) mperncraBieHue 0 XUMHYECKOW HayKe KaK cepe YeITOBEUECKON JeaTeIbHOCTH, 00 JTanax eé
pa3BUTHSA, O €€ 3HAUMMOCTH AJIs1 Pa3BUTHUS LIUBUIIN3ALINH;

6) KpPUTHYHOCTH MBIIUICHUS, YMEHHE PACIO3HABATh JIOTMYECKH HEKOPPEKTHBIC BHICKA3bIBAHMS,
OTJINYATh TUIIOTE3Y OT (aKTa,

7) KpeaTHBHOCTh MBIIUICHUS, WHUIMATHBA, HAXOMAYMBOCTh, AKTUBHOCTh TMPH pEIICHUU
AKCIIEPUMEHTAIBHBIX M PACUETHBIX 3a]1aY;

8) ymeHue KOHTPOJIMPOBATH MTPOIIECC U PE3YNIBTAT YYCOHOM UCCIIeI0BATEIbCKOM eI TEIbHOCTH;
9) crmocoOHOCTh K AMOIMOHATBHOMY BOCIPHITHIO XHMHYECKUX OOBEKTOB, 3ajady, PELICHU,
paccyXIeHHIl.

MeTanpeaMeTHbIe:

1) yMeHHEe CaMOCTOSATEIILHO IUTAHUPOBATh abTCPHATHBHBIC TYTH JOCTIDKEHHUS — IICNEH,
OCO3HAaHHO BBIOMpATH Hanbonee 3(pPeKTUBHBIE CIIOCOOBI pElICeHHs YUeOHBIX U TTO3HABATEIbHBIX
3a71ad4;

2) yMEHHE OCYIIECTBJIATh KOHTPOJIb IO PE3yabTaTy M MO CHocoOy ACHCTBUS Ha YpPOBHE



MMPONU3BOJIbHOI'O BHUMAHHA U BHOCUTDH HGO6XOZ[I/IMBIC KOPPCKTHUBBI;

3) yMeHHME aJeKBaTHO OICHMBATh IMPABUILHOCTh HWJIM OIIMOOYHOCTH BBITOJHEHUS Yy4eOHOMN
3a1aun, €€ OObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ peIeHus;

4) 0CO3HAHHOE BJIAJICHUE JIOTMYCCKUMH JICUCTBHSIMHU ONPEACICHHUsS IMOHATHHA, 0000IICHuS,
YCTAQHOBJICHHSI aHAJIOTUH, KJIACCH(HUKAIIMA HA OCHOBE CaMOCTOSTEIILHOTO BHIOOpAa OCHOBAaHUH U
KPUTEPHUEB, YCTAHOBIICHHS POJAOBUIOBBIX CBSI3CH;

5) yMeHHe yCTaHABJIMBATh PUYNHHO-CIICJCTBEHHBIC CBSA3U; CTPOUTH JIOTHUECKOE PACCYK/ICHHUE,
yMO3aKJII0ueHue (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJOTMH) U BBIBOBI;

6) ymeHue co3gaBaTh, NMPUMEHSATh W MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIIMYECKHE CPEICTBA,
MOJIEJIA ¥ CXEMBbI JIJIsl peIICHHsI YUeOHbBIX U MO3HABATEIbHBIX 33/a4;

7) yMeHHE OpraHU30BBIBATH YYEOHOEC COTPYJHHYECTBO M COBMECTHYIO JICSTEIBHOCTh C
YUUTENIEM M CBEPCTHUKAMU: ONPEICIATh LEIH, pacupeseieHrne QYHKIMA U poJiel y4aCTHHKOB,
B3aMMOJICHCTBUE W O0IMe CcrocoObl paboOThl; yMEHHE pa0doTaTh B TPYIIE: HAXOAUTH O0IIee
peleHre M paspeniatb KOH(IUKTHI Ha OCHOBE COTJIACOBAHUS TO3UIUH W Yy4éTa MHTEPECOB;
ciymaTh napTaépa; GopMyIrpoBaTh, apryMEHTHPOBATh U OTCTAaUBATh CBOE MHEHHE;

8) chopMuUpOBaHHOCTh y4e€OHOW H OOIIENOIB30BATEIBCKOW KOMIIETEHTHOCTH B 00JacTH
UCIIOJIb30BaHUsT MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHOoJorHi (MK T-komreTeHTHOCTH);

9) nmepBOHaYaNbHBIE TPEACTABICHUS 00 HACSIX U O METOJaX XMMHUH Kak 00 YHHUBEPCAIbHOM
S3bIKE HAYKU U TEXHHUKH, O CPEJICTBE MOJICIIMPOBAHUS SIBJICHUH U TIPOIIECCOB;

10) ymeHue BHIETh XUMHYECKYIO 33/1ady B KOHTEKCTE NPOOJIEMHOH CHTyalliM B JAPYIHX
TMCLUUIUIMHAX, B OKPYXKAIOIIEH )KU3HH;

11) ymeHHe HAXOIUTh B PA3IMYHBIX HMCTOYHHKAX HHPOPMAIMIO, HEOOXOAUMYIO IS PEUICHHUS
XUMHAYECKHX TpOOJIeM, M MPEICTaBIATh €€ B IMOHATHOW (hopMe; TMPUHUMATH pEIICHUE B
YCIIOBHSIX HETIOJTHOW M U30BITOYHON, TOYHOM ¥ BEPOATHOCTHOW MH(POPMALINY;

12) ymMeHue NOHUMATh U UCIIOJIB30BATh XUMHUUECKHE CPEJCTBA HATIISTHOCTH (MOJICIH, YSPTEHKH,
CXEMBI U JIp.) JJIsl WIUTFOCTPAIIUY, HHTEPIIPETAIH, apTYMECHTAIUH,

13) yMeHue BBIIBUTATh THIIOTE3bI MIPU PEIICHUN YICOHBIX 3a/1a4 ¥ TOHUMATh HEOOXOIUMOCTDb MX
MIPOBEPKH;

14) ymeHue TNPUMEHATh HWHAYKTHBHBIE M JICAYKTHBHBIC CIOCOOBI PacCyKICHHH, BHICTDH
pa3IMYHbBIE CTPATETUHN PEIICHUS 3a/1a4;

15) moHMMaHWe CYIIHOCTH AJITOPUTMHYECKUX TMPEANUCAHUHA ¢ yMEHHe JeHCTBOBAaTh B
COOTBETCTBHUHM C MPEAJIOKEHHBIM aITOPUTMOM;

16) yMeHHe caMOCTOSTENIbHO CTaBHMTh IEJIH, BBIOMPATh W CO3/1aBaTh ajJrOPUTMBI IS PELICHUS
Y4eOHBIX XUMHUYECKUX MPOOIIEM;

17) yMeHHe MIaHUPOBATh M OCYHIECTBIISATH JCSITEIbHOCTD, HAMPABICHHYIO Ha PEIIeHHE 3a1ad
HCCIIEIOBATENLCKOTO XapaKTepa.

npeaMeTHbIe:

1) yMeHHEe paboTaTh C XHUMHUYECKUM TEKCTOM (CTPYKTYpHUpOBaHUE, H3BJICUEHUE
HeoO0XoauMoi HH(OpMaIMK), TOYHO M TPAMOTHO BBIPAXAaTh CBOM MBICIM B YCTHOH U
MUCbMEHHOW  peud, TMpPUMEHSs  XUMHUYECKYI0  TEPMHUHOJIOTHIO u CUMBOJIUKY,
HCII0JIb30BATh pa3InyHbIe SI3BIKU XUMHH (coBecHBIH, CUMBOJINYECKUH,

rpadguyeckuii), OOOCHOBBIBaTh CYXXJEHHUS, TMPOBOJAWTH KJIacCH(PUKAIUIO,  JOKA3hIBATh
XUMHUYECKUE YTBEPKIACHUS;

2) BiajeHue 0a30BbIM TOHATHIHBIM amlapaToM: HWMETh MPEJICTABICHUE O XHUMHUYECKOM
AJIEMEHTE ,BJIAJICHUE CUMBOJIBHBIM SI3BIKOM XUMUH, 3HAHUE XUMUUYECKHX (HOPMYIT;

3) yMeHHE BBIMONHATH pacyeTHbIe MpeoOpa3oBaHus GOPMYN, MPUMEHSATh MX IS PEIICHUS
y4eOHBIX XUMHUECKHUX 3a/1a4 U 33724, BOSHUKAIOIINX B CMEKHBIX YICOHBIX TIPEIMETAX;

4) yMeHHE T0JIb30BAThCA XUMHUSCKUMH (POPMYIIAMU U CAMOCTOSITEIIBHO COCTABIIATh (POPMYJIBI
3aBUCHMOCTEHN MEXIy BETHYMHAMH Ha OCHOBE OOOOIICHHS YaCTHBIX CITy4aeB M IKCIIEPUMEHTA;

5) yMmeHwue pemarh 3aa4d 10 ypaBHEHUSIM U POPMYJIaM , MPUMEHSTh MOJyYEeHHBIC YMEHHUS IS
pelieHus 3a/1a4 U3 XUMUU, CMEXHBIX TPEIMETOB, TPAKTUKH;

6) oBmameHue cuUCTeMOW (YHKIMOHAIBHBIX MNOHSATHH, (QYHKIMOHATBHBIM SI3BIKOM |
CUMBOJIMKOH, yMEHHE CTPOUTh TpaduKU 3aBUCUMOCTH BEJIUYMH, ONKCHIBATh UX CBOMWCTBA,
UCIOJIb30BaTh (DYHKIIMOHATBHO-TpadUUecKue MPEACTABICHUS IS ONMUCAHUS U aHAJIN3a



XMMHMUYECKHX 33/1a4 U peaJIbHbIX 3aBUCUMOCTEH;
7) oOBJIaJEHUEC OCHOBHBIMH CIOCOOAMH MPEACTABICHHS M aHAIN3a CTATUCTUYCCKUX IaHHBIX;
YMEHHE MPOTHO3UPOBATH OTKPHITHE HOBBIX BEILIECTB;
8) yMeHHE NPUMEHSATh M3y4YCHHbBIC MMOHSITHS, PE3yJIbTaThl U METOIbl MPU PEIICHUH 3a1ad W3
pa3IMyYHBIX pa3fesioB Kypca, B TOM 4MCIE 3a7ady, HE CBOJSIIMXCA K HENOCPEACTBEHHOMY
MIPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.
CrtpykTypa U coliepKaHue IUIAaHUPYEMBIX PE3yJbTaTOB OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOU
MPOrpaMMbl OCHOBHOTO 00Iero o0pa3oBaHMs aJ€KBATHO OTpakaloT TpeOoBanus CraHnmapra,
nepefalT  crnenuduKy — o0pa3oBaTeNbHOTO  MIpPOIEcCa,  COOTBETCTBYIOT — BO3PACTHBIM
BO3MOXKHOCTSIM 00yYarOIUXCs.
Hcnonb3yemble TEXHOJIOTHM:
e  WUIPOBbIC TEXHOJOTHUH;
e TPOEKTHAs TEXHOJOTHS;
e TEXHOJIOTHS MPOOJIEMHOTO 00yUCHNS,
e 370pOBbEcOEpErarofe TEXHOIOTHH;
o HKT-texnomorum;
e TEXHOJIOTHUS Pa3BUTHSI KPUTUUECKOI'O MBILIICHHUS,;
e  TEXHOJIOTHUS pa3BUBAIOIIEr0 OOyUEHUS;
e  TPYIIIOBBIC TEXHOJIOTHH;
e TEXHOJIOTUHU YPOBHEBOH nuddepeHIHalnu.
B pe3yabrare ycBOeHHsI mporpamMMbl  Kypca  GopMHPYIOTCS  CJIeayloume
YHHUBepcaJbHbIe y4eOHbIe 1eHCTBUA, COOTBeTCTBYIOIHE TpedoBanusam PI'OC:
Pezynamuenvie YY/I:
e onpenensaTh U GOpMUPOBATH LIEJb ACSITEILHOCTH C IOMOIIbIO YUUTES;
®  YUUTHCA BBICKA3hIBATh CBOE MPEANOJIOKEHHE Ha OCHOBE PabOThI C
MaTepuasoM;
® yuuTbhCA pabOTaTh MO MPEIOKEHHOMY YUUTENIEM IIJIaHYy;
Ho3nasamenvnuvie YY/I:
® HaxoOJUTh OTBETHI HA BOIIPOCHI B TEKCTE, rpaduKax, CXeMax;
e JenaTh BBIBOJBI B PE3YJIbTaTE COBMECTHON PabOTHI;
npeoOpa3oBbIBaTh HH(POPMALIHIO U3 OAHOH (POPMBI B IPYTYIO;
Kommynuxamuenwie YY/I:
0(hopMIIATH CBOM MBICIIM B YCTHOIM U MUCbMEHHOU (opme;
yYMETb CIIYIIaTh U TOHUMATh peub, (UKCHUPOBATH KITFOUEBHIE CIIOBA;
JIOTOBapUBAThCS O MpaBuiIax noseaeHus, coomoaennu Th;
yuutbcsd paboTarb B mape, Trpymnne (BBIIOJHATH pPOJdb  JHUAEPa,
WICTIOTHUTEIS )

MecTto Kypca B yueOHOM ILJIaHe

Jlannast o6pa3oBareabHasi IporpaMMa UMEET eCTeCTBEHHOHAYYHYI0 HANIPABJIEHHOCTD C
3JIEMEHTAMH  XY/A0/KeCTBEHHO-ICTETHYECKO HANPABJECHHOCTEH, TaKk KaK 3HAKOMUT C
HCTOPUYECKUMH aCTIEKTaMU CTAaHOBJIEHUS M Pa3BUTHUS XMMHHU, a TAK)KE Pa3BUBAET MOCPEICTBOM
IIpeIMeTa XMMHH 3CTETUUECKOE BOCIPUATUE OKPYKAIOIIErO0 MUpA, YTO UIPAeT BAKHYIO POJIb B
MOBBIIIEHNN BHYTPEHHEM MOTHBAIMM K OCBOEHHUIO 3TOr0 mnpeamera U (GopMupoBaHUM 0OIIEl
KYJIBTYpbl 00yUarOMIUXCsl.

AKTYaJIbHOCTD H Nearoruyeckas 1ejiecoodpasHocThb NPorpaMmbl

Kak wu3BecTHO, XMMHsI CUMTAETCS B ILKOJE OJHUM M3 CaMBIX CJOXHBIX IMPEIMETOB U

BBI3bIBACT Yy MHOTMX HIKOJbHUKOB HEJONMOHMMAaHWE U HENpUATHE C MEepPBOro rojaa oOydeHus.



Cpenu npuUYKH TaKOro BOCHPUATHS MTPEAMETa MOKHO Ha3BaTh HEONPABAAHHO OOJbIION 00BEM U
SKJIEKTHYHOCTh Y4EOHOTO MaTepuajia B HIKOJBHBIX IMPOrpaMMax, a TakKe HEIOCTaTOYHYIO
MOTHBHUPOBAHHOCTb JETEW K U3YUEHHUIO XUMHUHU.

Janexo He 1jsl BCeX JETe XUMHs CTaHeT Oyayiied mpodeccueid, mo3ToMy HHTEpec K
MpeAMETY NaJaeT, KaK TOJbKO BO3HHMKAIOT CJIOKHOCTUM B IIOHMMAHHMM TE€X WM HMHBIX TEM,
TPYAHOCTH B PELICHUH 3a]ad, IpoOIeMbl IpU MPOBEICHUH J1a0opaTopHbIX padoT. LlIkonpHUKH
4acTO CYUTAIOT, YTO XMMHUUECKasi TEOPHUsI CyXa U 3allyTaHa.

CosepiieHHO MHas TO3UIHS (hopMUpyeTcst Yy peOEHKA TPYU BOSHUKHOBEHHH COOCTBCHHOMN
3aMHTEPECOBAHHOCTH B U3YYEHHUHU NIPEAMETA.

Jlannas oOpa3oBaresbHasi MporpaMmMa OPHEHTHUPOBAHA HA TO, YTOOBI MHTEPEC K XUMHHU
BO3HUK W 3aKpenuiics Onaroaapsi MCIOJb30BAaHHIO B OOYUEHUHU HMCCIIEI0BATENIbCKOTO MOJIX0/1a,
IpU KOTOPOM JETH IOCTUTAIOT MPEIMET XUMHH 4Yepe3 COOCTBEHHOE y4eOHOE MCCIeOBaHUE.
Takoit moaxox mMo3BoJseT OOYyYAIOUIUMCS HE TOJBKO OCBOUTH MOHATHHHBINA ammapat u
3alIOMHUTH HEKOTOPHIE BaXKHBIE (DAKThI, HO M MOJIYYUTh HABBIKH MPOBEICHHUS CAMOCTOSITEIHLHOTO
UCCIIEIOBaHMsI, KOTOPbIe MOTYT OBITh MOJIE3HBI ISl MOCJIEAYIONIEH caMopeanu3alud B Jto00i
Apyroii o0nactTy yueOHOU U B OyaymieM mpodecCHOHAIBHON eI TeTbHOCTH.

Hcxons m3 Takoro moaxojaa, B IEHTp OOydyeHUs MO JaHHOW MIporpamMme CTaBATCSA
pa3BUTHE €CTECTBEHHOHAYYHOI'O MHPOBO33PEHMSI U OBJIAJICHHUE MCCIEIO0BAaHUEM KaK METOJOM
HayyHOro mo3HaHus. [losTomMy Ha 3aHATHAX OOJBIIOE BHUMAaHHWE OTBOJIUTCS MPAKTHUYECKUM
paboraM  pa3HBIX BHIOB, TMNPUYEM 3HAYUTEILHOE BpEMsS  YICNSETCS  MPOBEICHHIO
CaMOCTOSITENTbHBIX MCCIICOBAHHI 1O BBIOpaHHBIM TeMaM. HachleHHOCTh Ha4albHOTO Mepruoa
M3y4YEHUs XMUMHUHU JIEMOHCTPAIMOHHBIMU ONBITAMU CTUMYJIUPYET MHTEPEC K XUMHH U KEJIaHUE
U3y4aThb 3Ty HayKy.

[Iporpamma BBICTpOEHA TakK, YTO B JaJIbHEWUIIEM BHUMAHUE JIETEN HA 3aHATUSIX HAIIPABIECHO HA
BBINOJIHEHHUE OTIBITA, U3YUEHHE, HA0III0IeHNE U (PUKCALIMIO €T0 PE3YJIHTATOB BO BCEX MOJIPOOHOCTSIX. B
3TOM ciy4yae NpUEMBI U JCHCTBHS BOCIPUHUMAIOTCS OOYYalOUIMMKCS HE KakK BOJIICOHbBIE
MaHMITYJISIIHMY, a KaK 3aHUMaTeIbHas HEOOXO0IMMOCTb, 0€3 KOTOPOH HEBO3MOXKHO OCYIIIECTBUTH CTOJIb
MIPUBJIEKATEIIbHBIE ISl HUX XUMUYECKHUE IPEBPALLICHHUS.

MHorue Bonpocsl XMMHHM HEPa3pbhIBHO CBSA3aHBI C (PU3MKON, OMOJIOTHEN U SKOJOTHEH, u
00pa30BaHHOMY YeJIOBEKY, 4YeM Obl OH HE 3aHUMaJICS B Oy/yIieM, oJe3Ho ux 3Hatb. [loaTomy B
TaHHOW  o0pa3oBaTelbHOM  MpOrpaMMe  pealu3yercs  CHHTeTHYeCKHil  MOAX0A K
€CTECTBEHHOHAYYHOMY O0Opa30BaHMIO, KOTOPBIH MO3BOJISET, C OAHOM CTOPOHBI, chOpMUPOBATH
LIEJIOCTHOE TPEJCTABJIEHUE O MHpE, a, C JPYrol CTOPOHBI, OOJErduTh MOHMMAHUE CIIOKHBIX
XUMUYECKHX MPOOIIEM.

Cpoxku peanu3anyu NporpaMmsl

OcBoeHMeE IporpaMMBbl pacCYUTAHO Ha TPH roga

Bospact nereit, oOydarommuxcs mo nporpamme, — 13-15 net

B Teuenune oOyueHus ydaiiuecs, 3aHUMAasCh OJIUH pa3 B HEJENIO N3Yy4alOT OPUTHHAIBHYIO
IIPOrpaMMy 10 XUMHH.

[Tpoucxonut yriayOieHHe MOJYyYEHHBIX 3HAHMHA MO XMMHUHU C aKLEHTOM Ha MOJy4YeHUe
HaBbIKOB CaMOCTOSITEJIbHON HCCIeoBaTeNbCcKol paboThl. Dopma 3aHATUN NpeaycMaTpUBaET
COUYETaHHE TEOPETHUECKON YacTHU C MOCIEAYIOUIEH NMPAKTHUECKON MPOBEPKON U 3aKpEIIEHUEM
MOJIYUEHHBIX 3HAHUN MyTEM NPOBEJAEHUS paA3IUYHbIX OINBITOB Ha 0a3e XUMHUYECKOU
nabopaToOpHH.



Oxxuaemble pe3yJbTaThbl U CIOCOOBI KX MPOBEPKH

® [IOJIyYaT MPEJCTaBICHHE O CTPOCHUU aTOMa, HOHAX M MOJIEKyJax, O Kilaccu(puKan
HEOPTaHMYECKUX COSAMHECHUN HAa KUCIIOTHI, OCHOBAHHMSI M COJIM, 00 aHAJIN3e U CUHTE3E;

® [IPUOOPETYT OCHOBHBIE HABBIKM MPAKTUYECKOH paboThl B jmaboparopuu, OynyT
BBITNIOJIHSATH MPOCTeHINe T1abopaTOpHbIE ONEPALIUH;

® TIPOABAT UHTECPEC K COBPEMCHHBIM HpO6JI€MaM XHUMHHU U K HCCHCEOB&TGHBCKOﬁ pa60Te

B 9TOM Hay4yHOH 00nacTH;

¢ chOpMHPYIOT MPEACTABICHUE O KPACOTE XUMHUYECKOT'O KCIIEPHMEHTA,
® Da30BBIOT UYBCTBO OTBETCTBEHHOCTH IIPU BBINOJIHEHUH XUMUYECKOTO IKCIIEPUMEHTA

® CHCTEMAaTH3UPYIOT CBOM 3HAHMs B 00JaCTU XMMUH, CO3AayT HEOOX0oAUMYIO 0azy s
nepexo/ia K yriyonéHHOMY U3YYCHUIO OTACTBHBIX Pa3/Ie]iOB XUMUHY;

e OyayT  yMeTh

CaMOCTOSITENILHO
HCCIIEIOBATENbCKYIO paboTy B J1abopaTopui;

IMpOBOANUTH SKCIICPUMCHTHI u BCCTHU

¢ OCO3HAKT CAUHCTBO MATCPUAJIBHOIO MHUpPA Ha OCHOBC XMMHYCCKOI'O IMOAXOJa K

CTPOCHUIO BCUICCTBA,

® OCBOST KOJIOTMUECKUE aCIIEKThI BIUSHUSI XMMUHU HA TOBCETHEBHYIO )KU3Hb;

e npuoOpPETyT MOTHBALIMIO Ha JAajbHENIIee U3yUeHNE €CTECTBEHHBIX HaYK;

® Hay4darcsi CaMOCTOATEIbHO paboTaTh CO ClIELMATIbHON XUMHUECKON JINTepaTypoii;
¢ TpuoOpETyT HABBIKM MOATOTOBKH JIOKJIAJIOB M BBICTYIUICHUH HAa KOH(pEPeHIIUSX.
O:xuaemMble pe3yJbTaThl 00YUEHHUS 110 IPOrPaMME OTCIIEKUBAIOTCS B Pa3IMUHBIX

dhopmax:
®opMbI UTOTOBOM
@opMBbI TUATHOCTHKHU
AHATHOCTUKH
. Dopmbl o0yuaruuxcs mo
®opMbI HAYATBHOI . pe3yJabTaToB
MPOMEKYTOYHOM . UTOraM peaju3anuu
AAATHOCTHKH o0pa3oBaTeIbHOI .
AAATHOCTHKH o0pa3oBaTeIbHOI
AeATETbHOCTH 110
MpPOrpaMMbl
rogam o0y4yeHus
JleMoHcTpanus panee
BrimonHnenue TIPOJICITAHHOTO 3ammra
CobecenoBanue ¢ HEOOMBIIMX SKCIIEpUMEHTA HMCCIIE/I0BATENBCKOM
00y4aromuMucs MPAKTUYECKHUX JUTSE O0YJarOIIHXCS, paboTHl,
B HavaJie rojia CaMOCTOSITEIbHBIX MPONYCTHBIINX cobece[0BaHNE B KOHIIE
pabor 3aHSTHE, roja
TECTUPOBAHUE
3HaHUST W YMEHUS TPOBEPSIOTCS TOCPEACTBOM  BBIMOJTHEHHS  OOYYarOIIUMUCS
MPAKTUYCCKUX pa60T B XUMHUYECKOU J'Ia60paTOpI/II/I, IIOATOTOBKHN CAMOCTOSATCIIBHBIX

HUCCICI0OBATCIIbCKHUX pa60T. B teueHue yqe6Hor0 roaa 06yqa}01unec;1 Y4aCTBYIOT B XUMHNYCCKUX

OJIUMIINAAAX U KOHPEPEHLIUSAX .

TpeOoBanus K pe3yabTaTaM 00y4eHH st

OOyyaromuiicss Hay4YuTCs

OO0yuaromuiicst MOJyIUT BO3MOKHOCTh
HAYYUTHCS

TTone3oBatscs [ICXD

Pacuets! mo dhopmynam

PaboraTh ¢ Hay4YHBIM MaTepHaIOM

HepeB OAWUTH CAMHUIBI UBMCPCHUA

BoiBonuTh popmyiibl

AHanu3upoBathb rpaduku

IToHMMATE TEXHOIOTHIO OBITOB

PemraTs HCCTAaHAApPTHBIC 3a1a4n

Cobupats npudopsI

Pemate cxembl mpeBpamnieHuii ¢ «X»




YYEBHO-TEMATUYECKHWHA IJTAH

Ne Ha3Banue pa3jiesioB u Tem KosmnyecTBO yacoB
n/n Teopernu. IIpakTHy. Bcero
1 Beenenue B nporpammy 1 1 2
1.1 BBoanoe 3ausrue 1 1 2
2 IIpeamer xumun 8 2 10
2.1 [TonsiTUA: aTOM, MOJIEKYJIA, DJIEMEHT 2 2
2.2 dusnuecKkre 1 XUMUIECKUE SABIICHUS 2 1 3
2.3 dusndeckue CBOMCTBA 1 - 1
2.4 YucTeie BEIIeCTBA M CMECH 1 - 1
2.5 Pasnenenune cmeceit 1 1 2
2.6 3aK0oH COXpaHEHUsT MacChl 1 - 1
3 XuMHYeCKHe peakiuu 3 1 4
3.1 [ToHsiTHE O XMMHUYECKOM B3aMMOACHCTBUHI 2 1 2
BEILIECTB
3.2 [TpunIMTIBI TpahUIECKOT0 0TOOpAKEHUS 1 - 1
peakmuit
4 CoBpemMeHHOe J1a0opaTopHOE 000PyI0BaHHE 2 3 5
5 Pa6ora ¢ razamn 2 3 5
5.1 Pa3Butne xumun. Onsitel k. [Ipuctiu, 1 - 1
K.-B. llleene
5.2 Bomopoa, kuciopo 1 aMmmMuax 1 3 4
6 Hcropusi xumuu. 1 3 4
JTanbl B H3yYeHHH I'a30B U PACTBOPOB
7 Pa6ora ¢ pactBopamu. Boaa 4 6 10
7.1 ITonsATHA: PACTBOP M PAaCTBOPEHUE 1 1 2
7.2 Kpucramms 1 2 3
7.3 [I&noun u KUCITOTHI 1 2 3
7.4 Comn 1 2 3
8 Xumus Bokpyr Hac. [Ipaznauunas xumus 1 2 3
9 MeTaJJIBI M X COeTHHEHHUS 3 2 5
9.1 Meramisl 1 UX COEIUHEHUS — CTOUKHUE U 1 - 1
aKTUBHBIE, TBEP/IbIE U MSTKHUE, IParolieHHbIe
9.2 MeTtanbsl OCHOBHBIX TPy 1 2 3
9.3 Mertasibl TOOOYHBIX TPYTII 1 - 1
10 DJIEKTPOXUMHUS 3 2 5
10.1 ["anpbBaHMYECKHE PTIEMEHTHI 1 - 1
10.2 YcrpoiicTBo 6aTapeiiku 1 - 1
10.3 Koppo3us mMeTaios. 1 2 3
3ammra OT KOppo3uun
11 Kene3o. CBoiicTBa Kejie3a 1 3 4
11.1 OCco0EeHHOCTH XKelle3a U COeUHEHNI Kele3a. 1 - 1
Maruetusm
11.2 Peaknuu coequHeHu xeeza. XUMAYECKast - 3 3
paayra
12 HemeTtasibl 2 6 8
12.1 Cepa u dhochop — TUITHYHBIE PEICTABUTEITH 1 2 3
HEMETAJIJIOB




12.2 l"anorensl. CX0ACTBO U pa3 AU 1 1 2
12.3 | OkuCIUTENhHO-BOCCTAHOBUTEIILHEIC PEAKIIUH B - 3 3
OBITY U B TaOOpaTOpUn
13 I'eHeTHuYecKkas CBSI3b HEOPTAaHMYECKHUX 2 3 5
coeIuHEeHH
13.1 | MHoroo6pa3ue HeOPraHUIECKUX XUMUIECKUX 1 2 3
BEIIIECTB U PEaKIUi
13.2 OKcuibl METAJIOB U HEMETAIIJIOB 1 1 2
14 MHoroo0pa3ue opraHu4ecKux coeMHeHn 4 6 10
14.1 MHoroo06pasue coeAMHEHUH yriiepoaa 1 - 1
14.2 Mortomiue BeriecTBa 1 3 4
14.3 Kpaxman u riroko3a 1 3 4
14.4 Oprannueckue BeIecTBa B MPUPOJIC 1 - 1
15 AHAJIM3 U 0YHCTKA BellleCTB 2 7 9
15.1 | Unnukaropsl. [lonyueHue u n3ydeHue CBONCTB 1 3 4
15.2 | CnocoObl 0OHapyKeHUSI KATHOHOB M aHUOHOB. 1 4 5
L{BeTHBIE peakii. AHAIU3 CMECH COJIEH
16 IloaroroBka MccieA0BaATEIbCKOM PadoThI U 6 4 10
ydyacTtue B KOH(pepeHIHn
16.1 | BeiOop TeMbI B TOATOTOBKA UCCIICIOBATEIIHLCKOM 2 1 3
paboThl
16.2 [TocTaHOBKA SKCTIEpUMEHTA - 3 3
16.3 OdopmiieHre mpoeKTHOH paboThI 3 - 3
16.4 VYyacTre B KoH(epeHInn 1 - 1
17 Hrorosoe 3ansTue 1 - 1
Hroro 46 56 102

COJEPKAHUE ITPOI'PAMMBI

Pasnen 1. BBenenue.

Tema 1.1. CoGecenoBanue ¢ 1eTbMH.

BrisicHeHHE HCXOMHBIX MPEJCTABICHUHN O IPEAMETE XUMHUU U 00J1acTH €€ IPUMEHEHUSI.

Tema 1.2. BBoaHoe 3aHsiTHE.

Texnuka Oe3omacHOCTH. 3HAaKOMCTBO C Tpymmoi. Pacckas o comep)kaHuU MPOTPaMMBbI
nepBoro roja ooyuenus. [IpaBuna moseneHus B 1a0OpaTOPUU.

IlIpakmuueckasn wacmep. TexHuka 6€30MacHOCTH B pabOTe ¢ XMUMHUYECKUMU PEAKTHBAMH,
ANEKTPONpPUOOpaMU M HarpeBaTeIbLHBIMU MPHOOpaMHU.

Paznen 2. [Ipenmer Xumuu.

Tema 2.1. [loHATHA: aTOM, MOJIEKYJI1a, JJTEMEHT.

[ITapocTepxkHeBast Mojzenb MOJIEKYJbl. BemiectBa BOkpyr Hac. Bo3HUKHOBEHHE W
pa3BUTHE TEOPETHUUECKUX MpeAcTaBieHH o BemecTtBe. CTUXUU APHUCTOTENS U aTOMHUCTUKA
HemokpuTta. PazButre aTroMucTHdecKux mpeactaBieHnii B Tpyaax P. boins n k. JanproHa.
3aKOH OCTOSIHCTBA COCTaBa BEILIECTB.

Ilpakmuueckasa yacmo. 3HAKOMCTBO C KOJUICKIIMEH XMMHUYECKUX BemiecTB. [locTpoeHue
MOJIEJIC MOJICKYJ Pa3HBIX BEIIECTB.

Tema 2.2. ®uznyeckne 1 XUMUYECKHUE SIBJIEHUSI.

SABnenus puzndeckue u xumudeckue. ['operune ceeun. MzydeHnue peakiinuu ropeHus.




Ilpakmuueckan wacme. [1naBnenue napaduna. Marorosnenue cBeun u3 napaduHa win
Mmbuia. [lnaBnenue onoBa. OOpaboTka ropsyero ojoBa COJSMHU MO ATXUMHUYECKUM perenTam
(305104eHUE U cepeOpeHue 0J10Ba). ATXUMUS («30JIOTOM TOKAbY» U TUPUTHI).

Tema 2.3. ®usuueckue cBOMCTBA.

[ToHsITHE MIOTHOCTH.

Ilpakmuueckaa ywacms. Onpenienenye IIOTHOCTU MeTajlia Mo 3aKOHY ApXuMena.

Tema 2.4. YucTble BeliecTBa U CMeCH.

[Tpupoanbie cMecH — BO3ayX, He()Th, MUHEpaJbl. V3ydeHne KOJIeKIHii.

Ilpakmuueckasn wacme. IIpaBuna paboThl ¢ Becamu. B3BemmBanue, MpUTrOTOBICHUE
cMeced MeTajula U HeMeTallia.

Tema 2.5. Pazaenenue cmeceii.

Ouncrka BelecTs, NEPEKPUCTAIIIN3ALINS.

Ilpakmuueckaa ywacmp. ONBITH IO Pa3JEICHUIO CMECEH.

Tema 2.6. 3akoH coxpaHeHHs] MACCHI.

XUMHYECKas peaklMsl KaK OTPaKEHUE 3aKOHA COXPaHEHUsI MacChl.

Ilpakmuueckan wacmes. lIpurorosnenue cMmecu Jlemepu.

Pazgen 3. XumMnyeckue peakiuu.

Tema 3.1. IloHsiTHE 0 XMMHYECKOM B3aNMOICHiICTBUM BEIIECTB.

[Ipu3Haku XUMHUYECKUX PEAKIIUM.

Tema 3.2. [Ipunnunsl rpaguyeckoro 0To0paskeHusi peaKkuui.

XUMUYEeCKUE YpaBHEHHUSI.

Ilpakmuueckan wacms. HabmioneHne Npu3HAKOB XUMHUYECKOW peakuuu. [IpoBenenue
MIPOCTEHIINX ONBITOB, BBISIBJICHHE U OMMCAaHNE OCOOCHHOCTEH MPOTEKaHUSI PA3IMYHBIX PEaKIIUM.

Pa3nen 4. CoBpeMeHnHOe J1aGopaTopHOEe 000pPy/10BaHUe.

[Tpuniunsel paboTel 000pYJOBAHUS XUMHUYECKOW JTAOOPAaTOPHH: MAarHUTHBIE MEUIANKU;
BEChl MEXaHWYeCKHe J1adopaTOpHBbIC, TOPCHUOHHBIC, AHATUTUYECKHE;, BBITSHKHOW MIKad;
MydenpHas meys.

Ilpakmuueckasn  wacms. Viconb3oBaHwe  OOOpyIOBaHUS  Jis  [POBEICHUS
nabopaTopHbIX paboT. PaboTa ¢ ieHTpudyroit, MUKpOCKOIIOM, MAarHUTHOW MEIITAIKOM.

Pa3nen 5. PaGora c razamm.

Tema 5.1. Pazputne xumun. Onbitsl k. [Ipuctiau, K.-B. IleeJe.

«JlecHolt ra3» u cmoco0bl «yTyUIICHHS» BO3IyXa.

Ilpakmuueckasa wacmep. OnpiTel ¢ CO2 1 O2. TexHuka 6€301acHOCTH P padboTe ¢
razamu.

Tema 5.2. Bogopoa, kucjiopoa, aMMHaK.

[TonsTre uncroTel raza. I'pemyunii ra3. IlnotHocTs rasa.

Ilpaxkmuueckas yacmep. [lonydenue BoI0po1a, KUCIOpOa U aMmmuaka. Mizmepenue
IJIOTHOCTH Ta3a.

Pa3nen 6. UcTopusi Xumuu. ITanbl B U3y4eHUH ra30B U PaCTBOPOB.

Uctopus TpanchopmMalinu npeacTaBlieHuil YIEHBIX O CTPYKTYpe Ta3000pa3HbIX BEUIECTB
U Teopuu pactBopoB. M3yuenue cocraBa Bozayxa. Otkpeitus . Pesepdopaa, A. JlaByasse u I'.
Kapennuma. Pasputue Teopun ropeHus. OmnpoBepkeHue Teopun (hiaoructona. Teopuu
pactBopoB C. Appennyca u Jl. 1. Menaeneesa.

Paznen 7. PaGora c¢ pacrBopamu. Boaa.

Tema 7.1. IlousiTHS pacTBOpP U pacTBOpPeHHe.

Teépable, xuakue, ra3oo0pasHbie pacTBOphl. HackllieHHbIH pacTBop. HeHachlmeHHbIH
pactBop. IlepechlllleHHBIN pacTBOP. PacTBOPUMOCTS.

Ilpakmuueckaa  uwacmp. llpurotoBieHHe  pacTBOPOB M3  JKUJIKOIO  CTEKJIa
«Heoprannyeckuii jiec — 3araJOuHbId U MPEKPACHBIN.

Tema 7.2. Kpucrajuibl.

Kpucrannmzauus u3 nepechliieHHbIX pacCTBOPOB.

Ilpakmuueckaa uacmsp. BplpaliuBaHue MOHOKPHUCTAJUIOB M3 HACBHIIMIEHHOTO PAacTBODPA.
[TonydaeM u pucyeMm KpuCTaIIbI pa3HON (OPMBL.

Tema 7.3. lIIé1049n 1 KHCTOTHI.

PactBops!l miénoueid u kucinor. Boma B ¢Qusmke, xumun u Ouosnoruu. Ilpupoansie



http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C

OCMOTHYECKHE SIBJICHUS.

Ilpakmuueckas uacmso. Y CTpaHEHUE KECTKOCTH BOJbL. DJIEKTPOIUTHI. Jluccormanusi.

Tema 7.4. Coan.

Mmuoroo0Opasue cozeid. Coau BOKpYT Hac, UX peakiuu. Kpacora XuMHUUecKuX peakuui.

Ilpakmuueckas wacmo. Kpuctaymmsanus COJeH U3 KEJTATUHOBBIX TVIEHOK.

Pa3nea 8. Xumus Bokpyr Hac. Ilpazaauynas xumus.

[Tpununs! neiicTBus QeliepBepkoB, XUMUYECKHX 3MEH, TPAKOHOB, XJIOMYIIIEK.

Ilpakmuueckan uwacmo. Xumuueckue 3MeM M ApakoHbl. (DOKyChl, OCHOBAHHBIC Ha
M3MEHEHUU LIBETA PAaCTBOPA IPHU XUMHUYECKON peakunu. DeliepBepku. MbpUIbHbBIE ITY3bIPH, O YEM
OHH MOTYT paccKa3aTrb?

Paszgen 9. Mera/iIbl M X COCIUHEHM .

Tema 9.1. Mera/ibl M MX COeJUHEHUS] — CTOMKHE U AKTHBHbIE, TBEPIAbIEC U MSATKHeE,
JAparoueHHbIe.

Mertasnsl B Tabnune Menaeneea. CTpoeHre aToMa Ha IpUMepe aToMa MeTala.

Ilpakmuueckasn wacmp. PuznyecKkue U XMMHYECKHE CBOMCTBA METAJUIOB.

Tema 9.2. MeTa/u1bl 0OCHOBHBIX I'PYIIIL.

CaoiicTBa, CTpOEHUE aTOMa.

Ilpakmuueckasn wacmp. OnbITEHI ¢ SN 1 Al.

Tema 9.3. MeTan/ibl 1000YHBIX FPYIIIL.

Menp, cepebpo, 30510T0, IMHK. CBOKCTBA, CTPOCHUE aTOMA.

Ipaxmuueckan uyacmp. Kakue mertamnsl ecth B nammne Hakamuanus (W, Mo, N).
Hparouennsie Metaunbsl. Beinenenne Au u  Ag. «KaccueB mnypnyp». BeipamuBanue
MoHokpuctaiioB Cu. «/lepeBpsa» Ilapanensca u FOnurepa.

Paznen 10. DaekTpoxumusi.

Tema 10.1. 'anbBaHMYeCKHUeE 3JIEMEHThI.

Uctopus otkpbitus. [lonstue o ranbBaHuke. CocTaB M NPUHLUIBL  pabOThI
raJIbBAHUYECKUX JIEMEHTOB.

Ilpakmuueckaa yacms. VI3ydenue cocrtaBa U NpUHIMIA paObOThl Pa3IMYHbIX 3JIEMEHTOB
MIATaHUS.

Tema 10.2. YcrpoiicTBo 6aTapeiiku.

Pasznoxxenne Boapl Ha Bojmopoa M Kuciaopold. CocTaB M NMpUHIUN PabOTHI pa3iIMUHBIX
2JIEMEHTOB MMUTAHUS.

Ilpakmuueckasn uacmsp. ONBITHI C OaTapeiikaMu.

Tema 10.3. Koppo3usi MeTa/1/10B. 3a1IUTA OT KOPPO3UH.

[IprunHBI ¥ OCHEACTBUS KOPPO3UU METAJIOB. 3alllUTa OT KOPPO3HH.

Ilpakmuueckasa uacmsp. ONBITH IO U3YYEHUIO KOPPO3UM METAIJIOB U 3AIIUTHI OT HEE.

Pa3nea 11. XKeneso. CBoiicTBa :KeJie3a.

Tema 11.1. OcoGeHHOCTH Kejie3a U coeJUHEHHUIT Kesie3a. MarneTrusm.

XKenesnwii Bek. Kene3o Bokpyr Hac. CreneHu oOkucieHus kenesa. [loHsTue
Mar"eTusma.

Ilpakmuueckaa uacmp. KaudecTBEHHBIE pEAKIMM Ha HOHBI kenesa. IlomydeHwne
nupodopHoro xeneza. OnbIThl, JEMOHCTPUPYIOIINE MATHETH3M.

Tema 11.2. Peakuuu coequHeHUi :kejie3a. XUMUYECKasi pajayra.

OcobeHHOCTH COeTMHEHHH JKesle3a U X PeaKlni.

Ilpakmuueckaa uwacms. OUBITHI TO MOJIYYSHHUIO PA3HOIBETHBIX COETUHEHHM jKese3a.
XuMudeckas paayra U XUMA4YecKuil cBeTodop.

Pa3nea 12. Hemerasibl.

Tema 12.1. Cepa u ¢ocdop — THIHYHBIE MPEICTABUTEIN HEMETAILIOB.

Coemuuaenns S m P. XuMudeckue CBOWCTBa coemuHeHWH S u P. Ammorporws.
OKHCIUTETFHO-BOCCTAHOBUTEIHHBIE CBOMCTBA COCTMHEHHM cephl U ocdopa.

Ilpakmuueckaa uacmo. @DelepBEepKU KaK MPUMEP TUINUYHOW  OKHUCIMUTEIBHO-
BOCCTAHOBUTEJIBHOMN PEAKIIUN.

Tema 12.2. T'anorenbl. CxoacTBa M pa3jHius.

HcTopust OTKpBITHSI HEKOTOPBIX IaJIOTEHOB. [ 'aloreHsl — onacHble U nosie3Hble. Yem
naxHeT Mope? 3auemM opraHusmy noa?



Ilpakmuueckaa wacmp. ONBITHI 110 OJYYEHUIO TAJIOTEHOB.

Tema 12.3. OKHCIUTENTBHO-BOCCTAHOBUTEJIbHbIE PeaKIIMU B ObITY U B JIa0OpaTOpPHH.

Ilpakmuueckaa wacmp. BoIBeIeHNE IIATEH U NIOJIy4€HHE KPACOK. XUMUYECKHUE BYJIKAHBI.

Pa3nen 13. 'eHeTnyeckas CBA3b HEOPraHUYECKHX COeTUHEHH.

Tema 13.1. MHoroo6pa3ue HeOpraHu4eCKMX XUMHYECKHX BEeIIECTB M PeaKkuid.

Komnbpna JIuzeradra.

Ilpakmuueckasa yacms. [IpoBecHNUE CIOKHON LEMHU XUMUYECKUX PEAKIMU JJIs1
nostydenus koJjer Jluzeranra.

Tema 13.2. Oxcuabl METAJIOB M HEMETAJJIOB.

Heoprannueckuii cunres. ' eHeTndeckas CBsA3b HEOPraHUUECKUX COCITUHEHUM.

Ilpakmuueckaa uacmp. I1oydeHre U CBOMCTBA OKCHUJIOB.

Pa3nea 14. MHoroo0pasue opraHu4ecKux coeIHHEeHHUI.

Tema 14.1. MHoroo6pa3ue coeuHeHHIi yriaepoaa.

Hedts, nedTanbie mnénku. Pazpymenne mnénok. [loBepxHocTHoe HaTshHkeHUEe. Borpock!
3arpsAA3HEHUS OKPYXKAIOLIEH CPEebl.

Ilpakmuueckan uacms. OlpeneneHre TaJOreHONPOU3BOAHBIX. ['opeHue caxapa.
[IpoaykThl TUTaHMUSL.

Tema 14.2. Morouie Beniecrsa.

Mpuna. CHUHTETUYEeCKUE MOIOIIHE BEIIECTBA.

Ilpakmuueckasa padoma. VI3rotoBneHue mMblia.

Tema 14.3. KpaxmaJa u rjiroKko3a.

Crtpoenue, cocraB, wucnoib3oBaHue. L[BeTHble peakiuu. OrmnpeneneHUe TIIIOKO3bI.
Cepebpenue.

Ilpakmuueckas uacms. KauecTBeHHBIE peaKIMK Ha KpaxMall U TIII0KO3Y.

Tema 14.4. Oprannyeckue BelecTBa B IpUpoe.

benku, >xupel, yriaeBoabl, (epMEHTHl, TOPMOHBI, BHUTAMUHBI U MPOIYKTHl UX
IIpEBPALLCHUM.

Ilpakmuueckas uacmsp. IIpocTbie ONBITH C OPraHUUYECKUMHU BELIECTBAMH.

Pa3nen 15. Ananu3 u ouncTKa.

WNHuaukaTopsl U3 NpUpPOIHBIX MaTepraioB. CriocoObl pa3IudeHus coieil.

Ilpakmuueckan uwacmp. llpUroTtoBieHHe WHAUKATOPOB U3 MPHUPOIAHOTO  CHIPHS.
Xpomarorpadus U IKCTPaKIHs. AHAJIN3 CMECH COJIEH.

Paznen 16. [ToaroroBka uccie10BaTe/ibCKOi padoThl M yuyacTue B KOH(pepeHiuu.

Tema 16.1. BbiOop TeMbI M IOATOTOBKA HCCJIEI0BATEIBCKONH PadoThI.

O06o00menue mpoiieHHoro marepuana. Beioop tembl. Llenn u 3amaum paboThI, 3Tarbl
pabotsl Haj Hell. OcoOeHHOCTH HCToIb30BaHMsl VIHTepHeT.

Ilpakmuueckasa uacme. Ilovck u paboTa ¢ IUTEpaTypOH IO TEME.

Tema 16.2. IlocTaHOBKA IKCIIEPUMEHTA.

MecTo 1 posib SKCIepUMEHTA B UCCIIEI0BATENBCKOM padoTe. BbiBosbI 0 padore.

Ilpakmuueckasn uacmes. [IpoBeieHne SKCIIEpUMEHTA U aHAJIU3 €TI0 PE3YJIbTATOB.

Tema 16.3. YuacTue B KoH(epeHIHH.

[ToaroroBka gokIaaa U MPe3eHTAIUH.

Ilpakmuueckan wacme. Yuactue B koHpepeHuuu «[IOUCK», obcyxenue pe3yiabTaToB
KOH(EpEeHIIMH 1 BBICTYIUIEHUH 00yJaronuxcs.

Pa3znen 17. UTtorosoe 3ansiTue.
Brei6op mHAMBUAYyaNbHBIX TeM g u3ydeHus netoM. [lonBeneHme uToroB paboOThI 3a
y4eOHBIH ro.

METOJINYECKOE OBECIIEYEHHUE

Oco0eHHOCTH METOAMYECKOro o0ecneyeHnsl MPOrpaMMbl
[Iporpamma peanusyercss Ha 0a3ze XumHuueckou Jsradoparopuu. DopMmbl 3aHATHIA
ONpeAeNsoTCs TEeM, UTO MporpaMMa HMMEET MPEUMYIIECTBEHHO €CTeCTBEHHOHAYYHYIO



HAMPABJIEHHOCTD C JJIEMEHTAMU XY 0KECTBEHHO-3CTETUYECKON HAIIPABIEHHOCTH.

3aHATHS MPOXONAT B BUIC JNEKIUU, Oecel, T1aOOpAaTOPHBIX 3aHIATHN, MPAKTHKYMOB, a
Takke B (OpMe BUKTOPHH, KOHKYPCOB, TpPa3JAHUKOB. Bo Bpems 3aHATUH OETH MOIYdYaroT
TEOPETHYECKUE 3HAHUS, KOTOpPBIE 3aTeM TMOJKPEIUIAIOT MpakThuueckor pabdoroit. Ilemaror
OCYIIECTBISIET HEOOXOAUMYIO TOJICPKKY M KOHTPOJIh BO BPEMS BCETO 3aHATHS. 3aBEpIlICHUE
KaKJIOH TEeMBbl COIPOBOXKIAETCS UYTCHHEM COOOIIEHUM, ITOJATOTOBICHHBIX OOYYarOIIMMHUCS,
JIEMOHCTPALIMEN OMBITOB.

OMBITHI, SABIAIOMIMECS OOMIEU3BECTHBIMH WJIM TPUBUAJIBHBIMHU, TOJHKO YIOMHHAIOTCS B
y4e0HO-TEMATHYECKOM IUJIAaHE M JIETKO MOTYT OBITh 3aMCHEHBI JAPYTUMH B 3aBUCHMOCTH OT
obecrieueHus 1adopaTOpPHH peaKTUBAMHU WM MHBEHTAPEM.

Ocob6oe BHMMaHHE BO BpPEMs IPOBEACHHS 3aHATHH YACISIECTCS CTPOTOMY COOJIIOICHHIO
MpaBwI PabOTHl M TEXHUKH OE30MACHOCTH B XHMMHUYECKOW mnaboparopuu. Kaxmoe 3amstue,
0COOEHHO B Hayaje TOJa, COJACPKUT pa3BIICKATEIbHBIA M WIPOBOH DJIEMEHTHI  (OTIBIT,
WHTEPECHBIC 3aa41 UM 3aHUMATENIbHBIE PACCKa3bl PO XUMUKOB M UX OTKPBITHUSA).

B Tedyenne oOydeHHS TOCTATOYHO YACTO MPOBOASTCS KOHKYPCHI M BHUKTOPUHBI. Takum
o0Opa3oMm obecriedrBaeTcsl yBJIEKATeNbHOCTh MMOJaYl MaTepHala, coAepkKaHHe KOTOPOTO HOCUT
ONEPEXKAIOIINI MO OTHOUIEHHWIO K OCHOBHBIM LIKOJIbHBIM JUCUUIUIMHAM XapakTep. Kpome Toro,
Ha HEKOTOPBIX 3aHATHUAX OOY4YarolIMEeCs BHIOIHSIOT 3aHUMATEIbHBIE OMBITHI, KOTOPHIE OHH
CaMOCTOSITENILHO HAILTK B KHUTaX Wik MHaTepHeTe. Takas MeTonnka o0ecieunBaeT JOCTYITHOCTh
BOCHPUSATHUS IOCTATOYHO CJIOKHBIX TEM U BOIIPOCOB.

B nocnienHee Bpems B CBSI3U € MAaJICHUEM MHTEPECA K ECTECTBEHHOHAYYHBIM JIMCUUIUIMHAM Ha
3aHATUSX OOJbIlIe BPEMEHH YaemsieTcsl BornpocaMm (pusuku, 6uonoruu, sxkonoruu. K koHiy ronaa
00y4arommMcs TIPEJYIaracTcsi ompoOOBaTh CBOH CHJIBI B BBITOJTHEHUN TPOSKTHO-HCCIIEIOBATEIIHCKOM
paboThI ¥ MOATOTOBUTH JOKIA. Be€ 310 criocoOcTBYeT (hopMUpOBaHHIO TBOPUECKOI, 00pa30BaHHOM,
AKTUBHOM JTUIHOCTH.

IIpu peasm3anuu NporpaMmbl HCIOJIb3YHOTCS CIeAYOIINE METOAbI:

»  obOvsacHumenvho-uniocmpamusHoli (00s3aTeNibHas TEOPETHYECKash 4acTh, padboTa ¢
WJUTIOCTPATUBHBIMH MaTepHallaMi, COCTaBICHUE MTPAKTHUECKUX 3aJaHU );

» npobnemmuviti  (MpoOJIEMHOE U3TIOKEHHUE MaTepHasa MpH N3y4eHUH BOIIPOCOB
9KOJIOTHH, HAYYHOW ITHKH, IPU aHAJN3E MEePCIIEKTUBHBIX HAMIPABICHUN Pa3BUTHUS HAYKH ),

» npaxmuyeckutl (0053aTEIbHBIC TPAKTHYECKUE PAOOTHI HA KAXKIOM 3aHSATHH);

» OeamenvHocmubili (BBEIACHWE WHIMBUAYAIbHBIX 3aJaHUA ¥ CaMOCTOSITEIbHOU
paboTHI C TUTEPATYPOH, ydacTHe O0YJarOIINXCsl B KOH(DEPEHIIUAX U IKCKYPCHUSIX ).

O0ecneyeHune MpPorpaMMsbl MeTOAUYECKON MPOAYKIH el

B kauecTBe IMAAKTHYECKMX MaTePHAJIOB UCIIOJIb3YIOTCS HAIJIAJHbIE TOCOOuUs: TabauIa
pacTBopuMocTH U Tmiepuoanueckas tabnuma JI. M. MeHneneeBa; KOJUIGKIIMH TOJIE3HBIX
HCKOMAEMBIX, TIOYB, HEPTH, ITKaIa TBEPAOCTH U T.II.

X¥MUS — HayKa SKCTIEPUMEHTAIBHAS, TOATOMY JIEMOHCTPAIHS XUMUYIECKOTO SKCIIEPUMEHTA
BBINOJIHEHHUE JIAOOPATOPHBIX pabOT AOJKHBI YKPEIUIATh 3TOT HHTepec. B nmocnenHee Bpems uaes
MPEICTaBUTh XUMHUIO B YBJIEKATENbHOH (opme, BBI3BaTh MHTEPEC K JTOW HayKe, MOAaTh e
HarjsiIHO  BOJIHYET MHOTUX IpernojaBaTeiedl B pa3iuuyHbIX cTpaHax. [lostomy B
00pa3oBaTeNbHBIX MpOTrpaMMax M0 XHMHUHU JOHKHO OBITh KaK MOXHO OOJbIIe MOJ00HBIX
yBJIEKATENbHBIX (JOPM MOJA4YM MaTepHana.

B otux ycnoBusx 3amaued yupexJAeHUS JOTMOJHUTEIBRHOTO OOpa3oBaHMs JIETEH
CTaHOBHUTCS 0OecreueHrue BO3MOXHOCTH JJISi CaMOT0 IIMPOKOr0 Kpyra OOy4aroIIMXCsi OCBOUTH
MPOCTEUIINE HABBIKM XUMHYECKOTO IKCIEPUMEHTA, T.K. UMEHHO IKCIIEPUMEHT («OTIBITHI», KaK



TOBOPSIT JICTH) BCEIIa BHI3BIBACT HHTEPEC Yy CAaMOT'0 pa3HOTO BO3pacTa
MarepuanabHoe oGecnieueHHe peaaTn3aii MPOrpaMMbl

3aHATUS MPOXOAAT B TPYIIE B XUMHUYECKOH 1abopaTtopuu, pacrojiararoneid BceM
HE0OXOIMMBIM 000PYIOBAHUEM.

OcymecTBinenne y4eOHOro rmporecca TpeOyeT Hadu4yusi  yYKOMIUIEKTOBAHHOTO
000pyIOBaHUS ABYX THUIIOB — J1JA0OPaTOPHOTro 00OPYAOBAHMUS M TEXHUYECKUX CPEICTB O0YICHHSI.

K nepBomy tumy otHocsrcs:

— nmabopaTopHOe IOMeIIeHIEe, 000PYAOBAaHHOE TATOM, CTOJIAMU JIJISl BBIMIOTHCHUS
MPaKTHYECKUX padoT, paKOBUHOM;

— CTaHJAPTHBIA HA0OP XUMUYECKUX PEAKTHBOB (KUCIIOTHI, MIET0YH, OKCUIBI, COJIN);

— U3MEpUTEIbHBIC PHOOPHI;

— cTeKJIsiHHAs U (apdopoBast mocya;

— METAJUTMYECKHE ITATUBBI;

— HarpeBaTeIbHbIC IPHOOPHI;

— neHTpudyra;

— MarHUTHAs MEIIAJKa;

— BECHI;

— MUKPOCKOII.

Ko BTOpOMY THITY OTHOCSTCSL:

— KOMIIBIOTEp C MPUHTEPOM, IU(POBOii (oToanmapar, a Takke MapKepbl, (IOMacTepsbl,
OJIOKHOTBI JIJISl 3aITUCEH U T.1.
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