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1. HIOACHUTEJIBHAS 3AITNCKA.

[Iporpamma  «3aHHMMarenbHass XUMHUS»  OpPUEHTHpPOBaHAa Ha  JIETEH,
IPOSIBIISIOIINX HHTEPEC U CKIIOHHOCTh K M3yUEHUIO ECTECTBEHHBIX HAYK, OCOOCHHO
XUMUH.

Jannass  oOpa3zoBaTelbHas IporpaMMa HMMEET ECTECTBEHHOHAYUYHYIO
HaIIPaBJICHHOCTb, TaK KaK 3HAKOMHUT ¢ UICTOPUUYECKUMHU aCIIEKTaMU CTAHOBJICHUS U
pa3BUTHS XHMMHH, a TaKXE pPa3BUBAET MOCPEACTBOM IpEeAMETa XHUMHH
ACTETUYECKOE BOCIPHUATHE OKPYKAIOUIETO0 MHPA, YTO WMIPAET BAXKHYIO pPOJb B
NOBBIIICHWA BHYTPEHHEH MOTHMBAalMM K OCBOGHHMIO JTOr0 MpeaMera |
dbopMupoBaHur 00IIEH KyIbTYPhl 00YJaIOIIUXCS.

Leab 1 3a7a4u NPpOrpamMmsbI:

[lear mnporpaMmbl: pa3BUTHE ECTECTBEHHOHAYYHOTO MHUPOBO33PEHUS U
JMYHOCTHOM MOTHBALMHU K NO3HAHUIO YEPE3 UCCIEN0BATEIBCKYIO EATEIBHOCTD B
IIPOLIECCE N3YUYEHUS XUMUMU.

3amavyu nporpamMmbi:

Oobyuaromue:

® aTh NPEJCTaBICHUE OO0 OCHOBHBIX IMOHSATHUSX HEOPIaHUYECKOM XUMHU —
aToMax, MOHAaX U MOJIEKYJiaxX;

® 0 KJIacCU(PUKAIMM HEOPTraHUYECKUX COEAMHEHUIN Ha KUCIOThI, OCHOBAHUS U
COJIN;

¢ 00y4HTh OCHOBaM IPAKTHUUECKON XUMUU: aHAJIU3Y U CUHTE3Y;

® HAy4YUTh MPUHIUIIAM U METOAUKE MPOBEACHUS UCCIIEI0BATENLCKON pabOThI;

e 00yuuTh paboTe C XMMUYECKUMHU PEAKTHUBAMHU U MPUOOpamMu, NPOBEIECHUIO
NPOCTEUIINX JIAOOPATOPHBIX ~ OMNEpaluii: HarpeB, TMEpPEroHKa, HSKCTPaKLUs,
(buabTpOBaHNE, B3BEIIMBAHKUE U T.1.;

®03HAKOMHUTh C TIPOMCXOKJEHUEM U Pa3BUTHEM XHUMHH, HCTOPHUEH
IIPOUCXO0XKJICHNUS XUMUYECKUX CUMBOJIOB, TEPMUHOB, TIOHSTHIA;

® [I03HAaKOMWTh CO CTAPUHHBIMU 3KCIIEPUMEHTAMH;

® HAY4YUTh CAMOCTOATEIBLHO HaMeyaTh 3a/layy, CTaBUTh SKCIEPUMEHT H
OOBSCHATH €T0 pe3yJbTaT;

® [IOJATOTOBUTh K HW3YYEHUI0 XUMHUHU Ha IOBBILIEHHOM WM YIiIyOnEHHOM
YPOBHE.

PasBuBarompue:

® Pa3BUThH HAOIIOJATENLHOCTh U UCCIIEN0BATENIbCKUIA HHTEPEC K MPUPOIHBIM
SIBJICHUSIM;

® pa3BUTh Yy OOy4YaIOIIMXCS MHTEpPEC K TMO3HAHHWIO, K TPOBEJICHHUIO
CaMOCTOSITEJIBHBIX UCCIICOBAHUM;

® Pa3BUTh AKKYpaTHOCTb, BHUMATEIIbHOCTb, CTPOrOCTb B COOJIIOJIEHUU
TpeOOBaHUM TEXHUKH O€30ITaCHOCTH;

e BpIpabOTaTh INEPBOHAYAJIBHBIE HABBIKM PpabdOThl CO  CIEUUATbHON
JIUTEPATYpPOU;

e chopMUpPOBATH U PaA3BUTh MMOJIOKUTEIbHYIO MOTHBALMIO K JajbHEUIIEMY
M3Y4YEHUIO €CTECTBEHHBIX HAYK;



® Pa3BUTH MO3HABATEIHHYIO U TBOPUYECKYIO AKTUBHOCTB;

® Pa3BUTh OSCTETUYECKOE BOCHPHUITHE CTPYKTYpPHI, (POPMY]I XUMHUYCCKUX
AJIEMEHTOB, PE3yJIbTaTa COOCTBEHHOM IESITEIIEHOCTH.

BocnurareabHbIe:

® BOCIHUTATh KOJUIEKTUBU3M;

® BOCITUTATh MPABUIIBHBIN IMOXO0]] K OPTaHU3AIMH CBOETO JI0CYTA;

® BOCITUTaTh YOCKJICHHOCTh B IT03HABACMOCTH OKPYXKAIOMIETO MHpa M|
HEOOXOINMOCTHU

® HKOJIOTUYECKU TPAMOTHOTO OTHOIICHUS K Cpeie OOMTaHMUS.

2. OBOCHOBAHUE AKTYAJIBHOCTHU KYPCA N BOBMOXHOCTHU
EE PEAJIM3AIINU

B conepxaHuu mnporpaMMmbl OTpa)K€HA HCTOpUS XUMHUM U Ouorpaduu
BEJIMKUX YUEHBIX, C JEATEIbHOCTBIO KOTOPBIX CBSI3aHBI T€ WJIM UHBIE OTKpBITHS. Ha
3aHATUAX LIMPOKO MCIOJIB3YETCA HATJSAIHBIA MaTepuall, BO3MOKHOCTH HOBBIX
UH(OOPMAITMOHHBIX TEXHOJOTUM M TEXHHUYECKUX CPEJICTB OOYy4YEeHHsS B IIOKa3e
(GbparMeHTOB UCTOPUH CTAHOBIICHUS U Pa3BUTHS XUMHUU KaK HAYKHU.

Emé oaHOl 0OCOOEHHOCTBHIO AAHHOW MPOrpamMMbl SABISETCS TO, YTO B HEWU
OCYILIECTBIIIETCA

MPOIE/ICBTUYECKAs] MOATOTOBKA JJIsi WM3YyYE€HUS XHUMHUU B MEPCHEKTUBE Ha
MOBBIIIIEHHOM WIH YriayOJ€HHOM YypOBHSX. BO3MOXXHOCTH MO3HAKOMUTHCS C
BBOJIHBIMH pazfiesiaMu, 00y4aromuecsi, KOTOpbIe MPOsSIBUIIM MOBBIIICHHBIN HHTEpPEC
K TeM WM HWHBIM TeMaM, MOTYT MpPH MOMOIIM HUHIAUBUIAYAIbHOW y4eOHO -
UCCIIEIOBATENbCKON padOThl 03HAKOMUTBCS C MaTEpUajoM, KOTOPHIH BOOOIE HE
M3Yy4aeTcs B MIKOJIBHON porpaMme.

[IporpamMmy OT/IMYAET U 3CTETUUYECKUM ACHEKT, YPE3BBIYANHO BAXKHBIM IS
bopMHUpOBaHUS HMHTEIVICKTYAIbHOTO TOTEHIIMAda OOYYarOIIMXCS, Pa3BUTHS UX
MO3HABATENIbHBIX MHTEPECOB M TBOPYECKOW AKTUBHOCTHU, MOCKOJBKY T'PAMOTHO
MOCTABJICHHBIE XUMHYECKHE OKCIIEPUMEHTBHI MOTYT OBITh OILIGHEHBI U C
ACTETUYECKON TOUKH 3peHus. OO0 H5TOM TOBOPAT, HANpPUMEpP, HCTOPUUYECKUE
Ha3BaHUs HKCIEPUMEHTOB: «AepeBo HOmurepa», «305I0TOM HOXKIb», «Tpo3a B
npoOHpKe», «3UMHUM Ccall», «BYJIKAH HA CTOJIE» U T. .

3. IPUHIUIIBI PEAJIM3AIIUU ITPOT'PAMMBbI:

AxkTyanbHOCTh. Co37aHWE YCIOBUH JJI1 TIOBBIMICHWS MOTHBAIUA K
OOy4YEeHHIO XUMHHU, CTPEMJICHHE pa3BUBATh HWHTEIJIEKTYaJIbHbIE BO3MOXKHOCTHU
YYaIInuXxCs.

HayuyHocTh. XuMus — Hay4Has AWCIHUIUIMHA, pa3BUBAIONIAs YMEHHE
JIOTUYECKUA MBICIUTh, BUICTh KOJMYECTBEHHYIO CTOPOHY TpeaMeTa (BEIecTBa) u
SIBJICHUH, JI€J1aTh BEIBOALI U 0000IIICHHS.

CucremHocTb. Kypc cTpoOHWTCSI OT YacTHBIX MPUMEPOB (PEIICHHE MPOCTHIX
3a/1a4) K oO1uM (pelieHre CI0KHBIX XUMUYECKUX 3a71a4).



IIpakTH4yeckass HanmpaBJdeHHOCTb. ColepXaHUE 3aHATUN HANpaBiI€HO Ha
OCBOEHUE XUMHUYECKOW TEPMHUHOJOTHM, KOTOpas MCIOJb3YETCA IJIs PEIICHUS
3aHMMATENIbHBIX 3a/lay, KOTOpbI€ BIIOCIEICTBUM TOMOTYT peOsTaM NpPUHUMATh
y4acTHE B UTPax, KOHKypCax, OJIMMINAAaX.

Oobecneyenne MoTuBannu. Bo-niepBbIX, pa3BUTHE UHTEpPECA K XUMUU KakK K
HAayKe €CTECTBEHHOHAyYHOI'O HAIlPaBJICHUS, BO-BTOPBIX, YCIEIIHOE YCBOEHUE
y4eOHOro MaTepHuaia Ha ypoKax.

Kypc opuentanmonsbiii. OH oOCymIeCTBISE€T  y4e€OHO-NPAKTHUYECKOE
3HAKOMCTBO CO MHOTMMH paszJejaMd XUMHUH, YAOBIETBOPSET IO3HABATEIbHBIN
UHTEpeC K MpoOJieMaM JTaHHOM TOYHOW HAayKH, pa3BUBAET KPYro3op, yriyosser
3HAHUS B IAHHOM HAYYHOU JTUCIUILIAHE.

[TporpamMma obecrieunBaeT AOCTHKEHUE CIEAYIOIIUX PE3YIbTaTOB OCBOCHHUS
IPOrpamMMbl TOMOJHUTEIBHOTO 0O0OpPa30BaHUsA:

JINYHOCTHBIE:

1) chopMHpOBAaHHOCTH OTBETCTBEHHOI'O OTHOIICHUS K YUYE€HHUIO, TOTOBHOCTb U
CHOCOOHOCTH, OOYyYaroImMXcssi K CaMOpPa3BUTHIO M CaMOOOpPa30BAaHUIO HA OCHOBE
MOTHUBALlUM K OOYYEHHUIO M IO 3HAHUIO, BHIOOpPY AalbHEHIIEro oOpa3oBaHUs Ha
0a3e OpUEHTUPOBKH B MHUpe Npodeccuil u npodhecCHOHANBHBIX TMPEANOYTEHUH,
OCO3HAaHHOMY IOCTPOCHUIO HHAMBHUIYaJIbHOM 0Opa30BaTEeNbHOW TPACKTOPUU C
Y4ETOM yCTOMUYUBBIX [TI03HABATENBHBIX HHTEPECOB;

2) c(hOopMHUPOBAHHOCTH IIEJOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLECTBEHHON NIPAKTUKH;

3) chopMUpPOBAHHOCTH KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECHUU U
COTPYIHHYECTBE CO CBEPCTHUKAMM, CTAPIIUMU U MJIAAIIMMHU, B 00pa30BaTeIbHOM,
OOILIECTBEHHO MOJIE3HOM, y4eOHO - HCCIEAOBATENbCKOM, TBOPUYECKON M IPYTrUX
BUJIAX JI€ATEIbHOCTH;

4) yMeHHEe SCHO, TOYHO, I'PAMOTHO M3JlaraTb CBOM MBICIIH B YCTHOW U
MUCbMEHHON peuYd, MOHUMATh CMBICI T[IOCTABJIEHHOM 3aJay, BBICTPAUBATh
apryMEeHTAal1I0, IPUBOIUTh NPUMEPHI U KOHTPIPUMEPHI;

5) mpencraBlieHHEe O XUMHUYECKOM Hayke Kak cdepe UemoBeYecKon
NeSTeNIbHOCTH, 00 »Tamax e€ pa3BUTH, O €€ 3HAUMMOCTU JUId pa3BUTHUSA
IMBWIN3ALINH;

6) KPUTHYHOCTH  MBIIUIEHUS, YMEHHE  PAclO3HaBaTb  JIOTMYECKHU
HEKOPPEKTHBIE BbICKA3bIBAHUSA, OTJINYATh TUIOTE3Y OT (PaKTa;

7) KpeaTUBHOCTh MBIIUICHHS, NHULIUATHBA, HAXOJYMBOCTh, aKTUBHOCTb IMPHU
pELIEHUH KCIIEPUMEHTANIBHBIX U PACUETHBIX 3a]1ay;

8) yMmMeHue  KOHTpOJMpOBaTh  NpoLeccC U  pe3yiabTaT  ydyeOHOM
UCCJIEI0BATENbCKON NeATEIbHOCTH;

9) cnocoOHOCTh K 3MOIMOHAIBHOMY BOCHPUSTHIO XMMHUYECKHMX OOBEKTOB,
3a7a4, pEeIICHUN, PACCYKICHUN.

MeTanpeIMeTHbIe:

1) yMeHHe CaMOCTOSITEIbHO IUIAHUPOBATh  aJbTEPHATHUBHBIE  MYTH
JOCTIDKEHMSI T1eJIel, OCO3HAaHHO BHIOMpATh HamOoJiee 3(PPEeKTUBHBIE CIOCOOBI
perieHus y4eOHBIX U TIO3HABATEIbHBIX 33/1a4;



2) yMeHHe OCYIIECTBIATh KOHTPOJIb MO PE3ybTaTy U MO CHOCO0Yy MEeUCTBUS
Ha YpOBHE MPOU3BOJIbHOTO BHUMAHUSI U BHOCUTh HEOOXOIUMbIE KOPPEKTHUBHI,

3) yMmeHHE aJIeKBaTHO OIICHMBAaTh NPABWIBHOCTh WM OIIMOOYHOCTH
BBINIOJIHEHUS Yy4eOHOM 3amaun, €€ OOBEKTHBHYIO TPYAHOCTb U COOCTBEHHBIE
BO3MOYKHOCTH €€ peleHus;

4) 0co3HaHHOE BIAJICHUE JIOTUYECKUMU JEHCTBUAMHU OIPEACIICHUs MOHIATUM,
00001IeHNS,

YCTaHOBJICHHSI AHAJOTHH, KiIacCHU(PUKAIIMK HAa OCHOBE CaMOCTOSITEIHHOTO
BBIOOpPA OCHOBAHUU U KPUTEPUEB, YCTAHOBJICHUSI POJIOBUIOBBIX CBSI3EH;

5) yMmeHue yCTaHaBIMBaTh NPUYUHHO-CJICJACTBEHHBIC CBSA3U; CTPOUTH
JIOTUYECKOE PACCYKIEHUE, YMO3AKIIOUEHUE (MHIYKTUBHOE, AEAYKTHBHOE M IIO
aQHaJIOTHUH) U BBIBOIBI;

6) yMeHHe co3JaBaTh, NPUMEHATH M NPeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKHE CPEACTBA, MOJEIM M CXEMbl [JIsi peHieHus Y4eOHbIX U
MO3HABATEIbHBIX 33]1aY;

7) yMEHUE OpraHU30BBIBATH YYEOHOE COTPYJHUYECTBO M COBMECTHYIO
JEATEIIbHOCTh C YYUTEJIEM U CBEPCTHUKAMU: ONPENENATh LENIU, paclpe/ielICHUe
byHKUMA ¥ poJied Y4aCTHHKOB, B3aWMOJICHCTBHE M oOIIue CcrnocoObl paboThI;
yMeHue padoTaTh B IPYIINE: HAXOAUTh 00Iee PEIICHHE U pa3peliaTb KOH(IUKTHI
Ha OCHOBE COIVIACOBaHUSA MO3UIMN M Y4€Ta HMHTEPECOB; CIYIIATh MMapTHEPA;
dbopMyIUpoBaTh, APTYMEHTUPOBATHh U OTCTAUBATh CBOE MHEHUE;

8) chopMUpOBaHHOCTH YUe€OHOU U OOIIENOIB30BaTEILCKON KOMIIETEHTHOCTH
B 00JIaCTU HCIOJIb30BaHUS HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUMN
(MKT-KOMIIETEHTHOCTH);

9) mepBOHauaNbHBIC MPEJACTABICHUS 00 HIEAX U O METOJIaX XUMHUHU Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH M TEXHUKU, O CPEJICTBE MOJCIUPOBAHUS SIBICHUN U
IIPOLIECCOB;

10) ymMeHue BT XUMUYECKYIO 3a7[auy B KOHTEKCTE MPOOIEMHOM CUTYAITUH
B JIPYTUX JUCLUUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

11) yMeHue HaXOauTh B PaA3IWYHBIX HMCTOYHUKAX HHGPOPMAIIHIO,
HEOOXOAMMYIO IS PEIIeHUS XUMHYECKHUX Tpo0JieM, W TpPEICTaBlIATh €€ B
MOHATHOW (opMe; MPUHUMATh PEIICHHE B YCJIOBHUSX HEMOJHON W HU30BITOYHOM,
TOYHOW U BEPOSITHOCTHON MHGOPMAIIHH;

12) yMeHHe MOHMMATh U HUCIOJIb30BaTh XMMUYECKUE CPEJCTBA HATJISIIHOCTH
(Mozmenu, 4YEpTEeXHU, CXEMbl U Jp.) [Js WUIIOCTpallud, WHTEPHpETaIny,
apryMeHTaIluu;

13) ymeHue BBIIBUTATh TUIOTE3bI MIPU PEIICHUU YUEOHBIX 3a/1a4 U MIOHUMAaTh
HEO0OXOJAMMOCTb UX TIPOBEPKH;

14) yMmeHue NPUMEHATh WHAYKTUBHBIE U  JICIYKTHUBHBIC CIIOCOOBI
paccyXJAeHUMN, BUJIETh PA3JIMYHbIE CTPATETUU PEUICHUS 33/1a4;

15) moHuMaHHWE CYIIHOCTH aJTOPUTMHUYECKUX MPEANUCAHUI U YMEHHUE
JIECTBOBATh B COOTBETCTBUH C MPEJJIOKEHHBIM aITOPUTMOM;

16) yMeHHe CaMOCTOSITENIPHO CTaBUTh I1I€7M, BBIOMpPATh W CO3/JaBaTh
QITOPUTMBI JJISI PEIICHUS YUeOHBIX XUMHUYECKUX MPOOIIeM;



17) ymeHue mIaHupoBaTh U OCYIIECTBIIATH EATEIbHOCTD, HAIIPABJICHHYIO Ha
pelieHune 3a71a4 UCCIIeI0BATENbCKOTO XapaKTepa.

npeaMeTHbIe:

1) ymenue paboTaTh C XHUMHYECKHUM TEKCTOM (CTPYKTYypUpPOBAHUE,
U3BJICUCHUE HEOO0XOAUMOHN HH(OpMaIuu), TOYHO W TPaMOTHO BBIpaXaThb CBOHU
MBICJIM B YCTHOM M MUCHbMEHHOMW pedH, MPUMEHSSI XUMUUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY,  WCIOJb30BAaThb  pa3JIMYHbIE  SI3bIKK  XUMUU  (CJIOBECHBIH,
CUMBOJIMYECKUI,  rpaduueckuii), 0OOCHOBBIBaTH  CYXXIEHHUS, IPOBOAUTH
KJIACCU(UKAINIO, TOKAa3bIBATh XUMHUUECKHUE YTBEPKICHUS;

2) BnajeHue 0a30BBIM MOHSITUMHBIM ammapaToM: MMETh MPEJICTaBICHHUE O
XUMHUYECKOM DJJIEMEHTE, BIIAJICHHE CHUMBOJIBHBIM SI3bIKOM XUMHH, 3HAHHE
XUMUYECKUX (HOPMYIT;

3) yMeHH€e BBINOJHATH pacueTHble nmpeolOpa3oBaHus (HOpMYIl, PUMEHITh HX
JUISL pellieHus] Y4eOHbIX XMMHUYECKHMX 337ad M 3a/1ay, BOSHHMKAIOIMIMX B CMEKHBIX
y4€OHBIX MPEAMETAX;

4) yMeHue IMoJIb30BaTbCd XHMHUYECKUMHU (OPMYIaMH M CaMOCTOSITEIbHO
COCTaBJIATh (POPMYJIbI 3aBUCUMOCTENW MEXAY BEJIMUYMHAMU Ha OCHOBE 00O0OIICHUS
YACTHBIX CIIy4aeB U SKCIIEPUMEHTA;

5) yMmeHue pemarbh 3aJauyd IO ypaBHEHUSM U (opmyiaMm , HPUMEHATH
NOJlyYEHHBbIE YMEHHUS I pEHICHUs 33Jad U3 XUMHUHU, CMEXHBIX IPEIAMETOB,
PAKTHKY;

6) OBIaJeHHE CHCTEMOW (PYHKIIMOHAIBHBIX MOHATHH, (PYHKIMOHAIBHBIM
S3BIKOM M CHMBOJHUKOH, yMEHHE CTPOUTHh TpapuKyd 3aBUCUMOCTH BEJIMYUH,
ONMHKCHIBATh WX  CBOWCTBA, HCIOJB30BaTh  (YHKIMOHATBHO-Tpapuueckue
NpEJCTaBICHUS NJis OMHCAHUS W aHalM3a XWMHUYECKUX 3aJad W peallbHbIX
3aBUCUMOCTEH;

7) oOBNaJeHWEe OCHOBHBIMHU CIOCOOAMH TIPEJACTABJICHHS U  aHaIu3a
CTAaTUCTUYECKUX JaHHBIX, YMEHHE MPOTHO3UPOBATH OTKPHITHE HOBBIX BEILIECTB;

8) yMmMeHHME NPUMEHSATh WU3Y4YCHHBIE TOHSATHS, PE3YyJIbTaTbl U METOIbl NpPHU
pellieHny 3a/ad U3 pa3IMyHbIX pa3/lejoB Kypca, B TOM UHWCJIE 3ajad, He
CBOJALIMXCA K HETTOCPEACTBEHHOMY NPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

CtpykTypa U colepkaHUE TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTeIbLHONM MpOrpaMMbl OCHOBHOIO 0OIIEro oOpa3oBaHUsi aJeKBAaTHO
oTpaxkatoT TpeboBaHus Cranjaprta, nepeaaroT crnenuduky o0pa30BaTEILHOIO
IpoIecca, COOTBETCTBYIOT BO3PACTHBIM BO3MOXXHOCTSIM 00YJarOIINXCSl.
Hcnosb3yembie TEXHOJIOTHH:

UTPOBBIC TEXHOJIOTHH;

MPOCKTHAsI TEXHOJIOTHS;

TEXHOJIOTHsI MPOOJIEMHOr0 00YUEHHUS;
310pOBbecOeperarome TeXHOJIOTHUH;
HUKT-texHonoruu;

TEXHOJIOTUS PA3BUTHUSI KPUTUIECKOTO MBIIIJICHUS;
TEXHOJIOTHsI pa3BUBAIOIIETO 00YUECHMUS;



® TPYNMNOBBIE TEXHOJIOTUU;
® TEXHOJIOTUU YPOBHEBOU nudPpepeHmraimm.

B pesynbraTte ycBOeHHss TpOrpaMMbl Kypca (OPMHUPYIOTCS CIEAYIOLINE
yHHUBEpCcajJbHbIe yueOHbIE NeUCTBUSA, COOTBETCTBYIONIME TpeboBanusim PI'OC:
PeryasituBubie YY/I:

® OMpeAesaTh U GOPMHUPOBATH IEJb ACSITEIBHOCTU C TIOMOIIBIO YUUTEIIS;

® YUYHUTHCS BBICKAa3bIBaTh CBOE MPEAIIOI0KEHNE HA OCHOBE PabOThI

cMaTepUaloM;

® YYUTHCS pabOTaTh MO MPENTIOKEHHOMY YUUTENIEM IUIAHY;
ITo3naBaTeabHble YY/I:

® HaxOJHUTh OTBETHI HA BOIPOCHI B TEKCTE, IPAPUKAX, CXEMAX;

e JieNaTh BBIBOJBI B PE3YJIbTATE COBMECTHON PabOTHI;

e 1peoOpazoBbIBaTh MH(POPMALIHIO U3 OJHONU (HOPMBI B IPYTYIO;
KommynukaTusubie YY /I

e 0(pOpMJIATH CBOU MBICIIH B YCTHOM M MUCBbMEHHOU opMe;

® yMETh ClIlylIaTh U MOHUMATh pe€4b, PUKCUPOBATH KIIFOUEBBIE CIIOBA;

® JIOrOBAapUBATHCS O MpaBUIIaX MoOBeAeHUs, coOmoaeHuu Th;

® YYUThCS paboTaTh B ape, rpymnie (BbIIOIHITH POJIb JIUEPA, UCIIOJTHUTEIS).

4. Cpoku peajiu3alnuu NporpamMmmbl

OcBoeHne NporpaMMbl PaCCUYUTAHO HA OJUH TOJ

B teuenue oOydeHMs ydwaliuecs, 3aHUMasCh OAMH pa3a B HENEIIO IO JIBa
yaca (1o 40 MUH.) U3y4ar0T OPUTHUHAIIBHYIO ITPOTpamMMy 110 XUMUH.

[TpoucxoauT yriyOsieHHe MONMYYEHHBIX 3HAHWM MO XMMHH C aKIEHTOM Ha
MOJIYYCHHE HAaBBIKOB CaMOCTOSITEIBHOM UCCIeN0BaTeNbCcKol paboTel. dopma
3aHATHN TPEAYCMATPUBAECT COYETAHUE TEOPETUUYECKOM YacTU C MOCIEAYHOLIEH
IPAKTUYECKOM TIPOBEPKOM U 3aKPEIUICHUEM IIOJYYEHHBIX 3HAHUM IMYyTEM
MIPOBEICHUSI PA3JIMYHBIX OTBITOB HA 6a3€ XMMUYECKOU TaOOpaTOPHUH.

5. Oxupgaemble pe3ybTaThl:

® TIONy4YaT TPEACTaBICHHWE O CTPOCHHWUM aTOMa, MOHAX W MOJEKyJax, O
KJaccu(puKay HEOPraHWYECKUX COCAMHEHWH Ha KHUCIOTHI, OCHOBaHHUS U
COJIM, 00 aHAJIN3€ U CHHTE3E;

® TPUOOPETYT OCHOBHBIC HABBIKM MPAKTUYECKON pabOTHI B JlabOpaTopuu,
OyyT BBITIOHSTH MPOCTEHIIINE TA0OPATOPHBIE OTIEPAIINH;

® TMPOSIBAT HWHTEPEC K COBPEMEHHBIM TMpobOjieMaM XUMHU H K
HCCIIeIOBATENbCKOM paboTe B 3TOM Hay4HOU 00J1acTu;

e c(hHOpMHUPYIOT MPEACTABICHUE O KPACOTE XUMHUYECKOTO IKCIICPUMCHTA,

® Da30BBIOT YYBCTBO OTBETCTBEHHOCTH TMPU BBIMOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA CHCTEMATU3UPYIOT CBOW 3HAHUS B 00JIACTU XUMHH, CO3TaTYT
HeoOxoauMyto 0aszy I mepexoa K yriayOonéHHOMY M3YyUEHHUIO OTIEITHHBIX
pa3zieloB XUMUU;



OyoyT yMEThb CaMOCTOATEIbHO NPOBOAUTH OKCIIEPUMEHTBI M BECTH
HCCJIEIOBATENBCKYIO0 paboTy B 1abopaTopuu;

OCO3HAIOT €IMHCTBO MAaTE€pPUAJIbHOIO MHpPAa HAa OCHOBE XHWMHYECKOIO
IIOAX0/1a K CTPOEHHUIO BEIECTBA;

OCBOSIT DKOJIOTHYECKHUE ACTIEKThI BIUSHHSI XUMHUHU HA ITOBCETHEBHYIO KU3Hb;
IpUOOPETYT MOTUBALIMIO HA JTaJbHENIIIEE H3yUYEHHE €CTECTBEHHBIX HAYK;
Hay4daTcsd CaMOCTOSITeIbHO paboTaThb CO CIEUUATBbHON XUMHUYECKON
JIATEPATYPOHU;

OpUOOPETYT HABBIKM IOATOTOBKH  JIOKJIAJAOB M BBICTYIUIEHMH Ha
KOH(EpEeHIIHSIX.

TpeOoBanus Kk pe3yJbTaTam 00y4eHUs!

Oo0yuaromuiicsi HAyYUTCS OO0yuaromuiicst MOJyYHT
BO3MOKHOCTh
HAYYUThCH
[Tonws3oBaTecsa [ICXD Pacuetsl o hopmynam
PaboTaTh ¢ HAyYHBIM MaTE€pUAIOM [lepeBoANTH €IMHULIBI U3MEPEHUS
BoeiBoguTh (hopMyIibl AHanM3upoBaTh rpaduku
IToHMMAaTh TEXHOJIOTHIO ONIBITOB PemaTte HecTaHAApTHBIE 3aa4H
CobupaTb npudbOpsI PemaTe cxemsl IIpeBpaIeHuil ¢ «X»

6. YAEBHO-TEMATUYECKHAM IIJIAH

No | HazBanue pa3nenoB u TeMm KonnuectBo yacos
TeopetnueckuX | [IpaktnueckuX | Beero

1. BBenenue B nporpammy. 1 1 2

1.1 | BBogHoe 3aHsATHE. 1 1 2

2. ITpenmeT xumMuu. 6 2 8

2.1 | [lonsaTus: aToM, MOJIeKyJa, 1 - 1
DJICMEHT.

2.2 | OusnuecKre U XUMHIECKHE 1 1 2
SIBJICHHSL.

2.3 | dusnuecKkre CBOKMCTBA. 1 - 1

2.4 | YucThle BEIISCTBA U CMECH. 1 - 1

2.5 | Paznenenue cmecei. 1 1 2

2.6 | 3aKOH COXpaHEHUsI MaCCHI. 1 - 1

3. | XUMHYECKHE PEeaKIUH. 2 1 3

3.1 | IloHsATHE O XMMHYCCKOM 1 1 2
B3aMMOJICHCTBUU BEIIECCTB.

3.2 | [Ipunnumns rpaduueckoro 1 - 1
O0TOOpaXeHUS peaKIui

4, CoBpemenHoe nabopaTtopHoe | 1 1 2




o0opyT0BaHUE.

5. Pabora ¢ razamu. 2 1 3
5.1 | PazButue xumun. Onbitel k. | 1 - 1
[Tpuctiu,
K.-B. llleerne.
5.2 | Bomopon, kuciopona u 1 3 4
aMMUaK.
6. HcTopust XuMHUH. 1 3 4
DTanbl B M3YYEHUH Ta30B U
pacTBOPOB.
7. Pabora ¢ pactBopamu. Bona. | 4 4 8
7.1 | IlonsTUS: pacTBOp U 1 1 2
pPacTBOPCHHE.
7.2 | Kpucramisl. 1 1 2
7.3 | l1Im0ouyn ¥ KUCIIOTEI. 1 2 3
7.4 | Conm. 1 1 2
8. Xumusi BOKpYT Hac. 1 - 1
[TpazaHUYHAS XUMUS.
9. MeTaibl ¥ UX COEIUHEHUS. 3 2 5
9.1 | Merannbl 1 ux coequHeHus — |1 - 1
CTOMKHE U
aKTUBHBIC, TBEPABIC U MATKHUE,
JIparoIeHHBIC.
9.2 | MeTtayuibl OCHOBHBIX TPYIIIL. 1 2 3
9.3 | Merasuibl TOOOYHBIX TPYIIIL. 1 - 1
10. | DnexTpoxumus. 3 1 4
10.1 | l'axpBaHWYECKUE DJICMEHTHI. 1 - 1
10.2 | YerpoiicTBo OaTapenki. 1 - 1
10.3 | Koppo3swusi MeTaIIoB. 1 1 2
3anmra OT KOPPO3HH.
11. | XKene3o. CBoiicTBa xene3a. 1 3 4
11.1 | OcobeHHOCTH XKee3a u 1 - 1
COEMHEHUH KeJe3a.
Marnetusm.
11.2 | Peakmuu coequHeHUH xenes3a. | - 3 3
XUMHYECKas paayra.
12 | HemeTamisl 2 4 6
12.1 | Cepa u dpocdop — TUIIYHBIE 1 2 3
MIPEICTAaBUTEII HEMETAJLIOB.
12.2 | 'anoreusr. CXoacTBo U 1 1 2
pasIInuus.
13. | 'enernueckas CBs3b 2 1 3
HEOPTaHUYECKHUX

COEJIMHEHUH.




13.1 | Muoroobpasue 1 - 1
HEOPTaHUYECKUX
XUMHUYECKHUX BEIIECTB U
pEaKIui.
13.2 | Oxkcuabl METAIIOB U 1 1 2
HEMETAJIOB.
14. | MHorooOpa3ue opranndeckux |4 2 6
COCIUHCHUM.
14.1 | MuorooOpasue coeqnHEHUI 1 - 1
yriepoa.
14.2 | Moromue BeecTna. 1 1 2
14.3 | Kpaxmain u ritoko3a. 1 1 2
14.4 | Opranuueckue BeIIecTBa B 1 - 1
IPUPOJIC.
15. | AHagM3 ¥ OYNCTKA BEIICCTB. 2 5 7
15.1 | Ungukaropsl. [Tonydyenue u 1 1 2
U3ydCHUE
CBOMCTB.
15.2 | CiocoOb1 0OHapy>KeHUs 1 4 5
KaTHOHOB
N anuoHoB. LIBeTHBIE
peakiuu. AHalIM3 cMecu
COJICH.
16. | IlogroroBka 4 4 8
HCCIIEIOBATENbCKOM paboOThI U
y4acThe B KOHPEPEHIIHH,
16.1 | Be1i6op TeMbI 1 TOATOTOBKA 3 2 5
HCCIICIOBATEIILCKOM pabOTHI.
16.2 | [locTaHOBKa YKCIIEPUMEHTA. - 2 2
16.3 | Yuactue B KOH(GEPEHIIHH. 1 - 1
17. | UtoroBoe 3aHATHE. 1 - 1
Hroro. 40 28 68

7. COJEP KAHUE NTPOI'PAMMBI

Pa3nean 1. Bgeoenue.

Tema 1.1. Co0ecenoBanue ¢ 1eTHLMHU.
BrIsicHeHHE NCXOIHBIX MPEJCTABICHUN O MPEAMETE XUMUU U 00J1acTH e€

MIPUMEHEHMSL.
Tema 1.2. BBoaHoe 3aHATHE.

Texnnka 6e3omacHOCTH. 3HAKOMCTBO C Tpymnmoi. Pacckas o comepkanuu

porpamMMsl epBoro roja ooyuyenus. [lpasuia noseneHus B 1abopaTopuu.
IIpakTHyeckas yacth. Texnuxa Oezonacnocmu 6 pabome ¢ XUMU4ECKUMU

Dpeakmusamu, 31eKmponpuobopamu U HazpeeamenbHblMu npubopamu.

Paznean 2. [lpeomem xumuu.




Tema 2.1. Ilouamus: amom, monexyaa, s1emeHmn.

[[TapocTepskHeBast MoJeIb MOJIeKYJIbl. BemecTBa Bokpyr Hac. Bo3HukHOBEHUE U
Pa3BUTHETEOPETUUYECKUX TpeICTaBlIeHNH 0 BerecTBe. CTUXUM ApUCTOTENS U
atomucTHka Jlemokpurta. PazButre arToMUCTHYECKUX TPE/ICTABIEHUH B Tpyaax P.
boitns u [Ix. JlanpToHa. 3aKOH IMTOCTOSHCTBA COCTaBa BEILIECTB.
IIpakTH4yeckas 4acTb. 3HAKOMCMBO C KOMNEKYUEU XUMUYECKUX 8eLyeC8.
[TocTpoenue Mozesneit MOJIEKYJ pa3HbIX BEIIECTB.

Tema 2.2. Quzuueckue u xumuveckue s61eHUsL.

SBnenus pusmueckue u xumuueckue. ['openne ceeun. 3yuenne peakiuu
TOPEHUSL.

IIpakTuyeckas yacthb. [Lnasnenue napaguna.

Hzrorosnenue cBeuu u3 napaduna win Meuia. [lnasnenue onosa. Od6paboTtka
TOPSIYETO 0JIOBA COJISIMU MO AIXUMUYECKUM peLeNTaM (30JI04EHUE U cepeOpeHue
0JI0Ba). AXuMus («30JI0TOM JTOK]Ib» U MUPUTBHI).

Tema 2.3. Quzuueckue ceoticmaa.

[loHATHE MIOTHOCTH.

IIpakTuyeckas yactb. Onpeoenerue nIOMHOCMU MEMAlld No 3aKOHy Apxumeoa.
Tema 2.4. Yucmuie ewecmsa u cmecu.

[Ipupoausie cMecu — BO3yX, He(Th, MUHEpabl. M3ydeHue KOJUIEKIIHiA.
IIpakTuyeckas yactsb. [Ipasuia pabomol c éecamu.

B3BemuBanue, NpuroToBJICHUE CMECE MeTasuia U HeMeTasia.

Tema 2.5. Pazoenenue cmeceii.

OuucTka BeIECTB, MEPEKPUCTATITU3ALIMS.

IIpakTnueckas yactb. Onvimsi N0 pazoeneHuro cmecell.

Tema 2.6. 3axon coxpanenus macchwi.

Xumudeckasi peakiys Kak OTPaKeHHUE 3aKOHA COXPAHEHUSI MACCHI.
IpakTnueckas 4yactb. [Ipucomosnenue cmecu Jlemepu.

Pasznea 3. Xumuueckue peaxkyuu.

Tema 3.1. Ilonsamue o xumuueckom 83aumoOeticmeu 8euecms.

[IpU3HAaKH XUMUYECKUX PEAKLIUN.

Tema 3.2. IIpunyunsi epaguueckoeo omoobpasicenus peaxyuii.

XUMHUUYECKHUE YPABHECHMUS.

IMpakTuyeckas yactb. HaGmogeHne npu3HakoB XMMUYECKOM peaKIuu.
[IpoBeneHne MpOCTENUIINX OMBITOB, BHISIBIICHUE U OMUCAHUE OCOOCHHOCTEH
MPOTEKAHUS PA3TUYHBIX PEAKIUH.

Paznea 4. Cospemennoe nabopamopnoe obopyoosarue.

[TpuHIMTIBEI paGOTHI 00OPYAOBAHUS XUMHUECKOM TaO0OPAaTOPUU: MarHUTHBIE
MEIIAJIKU; BEChl MEXaHUUECKHe Ja0opaTopHbIe, TOPCUOHHBIE, aHATUTUYECKUE;
BBITSKHOM 1IKad; MyenbHas nedb.

IMpakTuyeckas yacthb. Mcnoavsosarue 000py0osanus OJisi NPOBEOeHUs.
J1abopamopuwix pabom.

PaGota ¢ nentpudyroi, MUKpOCKOIIOM, MATHUTHOMN MEIIAIKOH.

Pasnen 5. Paboma c eazamu.

Tema 5.1. Pazsumue xumuu.



Omnsiter [Ix. [Ipuctiu, K.-B. Hleene. «JlecHoii ra3» u crocoObl «yTy4IISHUSD)

BO3/yXa.

IIpakTnueckas yactb. Onvimost ¢ CO2 u O2.

TexHrka 6€30MaCHOCTH MPHU padOTE C Ta3amu.

Tema 5.2. Booopoo, kucnopoo, ammuax.

[TonsTue ynctorsl raza. ' pemyuuii ras. IInotHocTs rasa.

IIpakTuyeckas yactsb. [lonyuerue 6000poda, Kuciopooa u ammuaxa. Mzmepenue
NIOMHOCMU 2a34.

Paznen 6. Micmopus xumuu.

DTarbl B U3y4eHUH Ta30B U pacTBOPOB. VicTopus TpanchopManuu mpeacTaBICHUMN
YUEHBIX O CTPYKTYpE Tra3000pa3HbIX BEIIECTB U TEOPHH pacTBOPOB. M3yueHue
cocrasa Bo3ayxa. Otkpseitus . Pesepdopaa, A. JlaByasee u I'. KaBenauma.
PasButne Teopuu ropenus. OnpoBepkeHue Teopun Quorucrona. Teopuu
pactBopoB C. Appennyca u [[. U.Menaeneena.

Pasnen 7. Paboma c pacmeopamu. Booa.

Tema 7.1. Ilonamus pacmeop u pacmeopenue.

TBEpable, KuaKUE, ra3000pa3Hbie pacTBOPHI. HackileHHbI pacTBop.
Henaceiennsliit pactsop. [lepeceiiieHHbIl pacTBOp. PacTBOpUMOCTS.
IIpakTuyeckas yactb. /Ipucomosierue pacmeopos u3 HuoKko2o cmexid.
«Heoprannueckuii Jiec — 3araJlo4Hbli U IPEKPACHBIN.

Tema 7.2. Kpucmanneo.

Kpucrannusanus u3 nepechieHHbIX PAaCTBOPOB.

IpakTHuyeckas 4yactb. Buipawusearue MOHOKPUCMALLO8 U3 HACHIUWEHHO20
pacmeopa.

[Tonyuaem u pucyeM KpUCTaJUIbl pa3HOU (POPMBI.

Tema 7.3. [[[énouu u kuciomoi.

PactBops! ménoueit u kucior. Boga B ¢pusmuke, xumuu u 6uosnoruu. [pupoanasie

OCMOTHYECKHUE SIBJICHUS.

IIpakTu4yeckas yacTb. Ycmparnenue scécmkocmu 600bl. NeKMPOIUNMbL.
Jluccoyuayus.

Tema 7.4. Conu.

Mmuoroo6pasue coneit. Conu BOKpyT Hac, ux peakiun. Kpacota xumudeckux
pEaKIUu.

IHpakTueckas yactb. Kpucmaniuszayus coneu u3 H#eiamuHosslx NiEHOK.
Pa3znen 8. Xumusa eoxpye nac.

[Tpazagunynas xumus. [Ipunuuns! geiicTBus deiiepBepKoB, XUMUYECKUX 3MEH,
JIPAKOHOB, XJIOMYIIIEK.

IpakTnyeckas yacrb. XUMHAYECKUE 3MEU U IPAKOHBI. DOKYChI, OCHOBAHHBIE HA
VM3MEHEHUH LIBETA PACTBOpA IPpU XUMHUYECKON peakiuu. DenepBepku. MbLIbHbBIE
My3bIpHU, O YEM OHU MOTYT paccKas3aTh?

Pa3nen 9. Memannwt u ux coeounenus.

Tema 9.1. Memannet u ux coedunenus — cmouxue u akmuenvie, meépovie u
MseKue, Opa2oyeHHble.

Mertamne B Tabnuiie MenaeneeBa. CTpoeHue aroma Ha MpUMepe aToMa MeTallja.
IIpakTHyeckas yacrb. Qusuueckue u XumuiecKue ce0UCmMea Memaios.



Tema 9.2. Memannwt ocnoémwix epynn.

CBoiiCTBa, CTPOEHUE aTOMA.

IpakTuyeckas yactb. Onvimot ¢ Sn u Al.

Tema 9.3. Memanner nobounwvix epynn.

Mens, cepedpo, 3051010, IUHK. CBOWCTBA, CTPOCHHE aTOMa.

IIpakTuyeckas yactb. Kakue metamisl ecth B lamie HakanuBanus (W, Mo, N).
Hparouennsie metamibl. Bernenenue Au u Ag. «KaccueB mypnyp». BeipamuBanue
MoHokpucTtaimioB Cu. «JlepeBrs» Ilapanensca n FOnurepa.

Paznea 10. Drexmpoxumusi.

Tema 10.1. 'anveanuueckue s1emenmoi.

Uctopus otkpeitus. [lonarue o ransBanuke. CocTaB U MPUHIUIBI PAOOTHI
rajJbBaHUYECKUX IJIEMEHTOB.

IIpakTH4yeckas 4acrtb. /3yuenue cocmasa u npunyuna pabomsl pasiuyHvlx
971eMEeHmMO8 NUMAHUSL.

Tema 10.2. Ycmpoticmeo 6amapetixu.

Paznoxenue Boabl HAa BOAOPO U Kuciopod. CocTaB ¥ MPUHIIMI PaOOTHI
Pa3JIMYHbBIX JIIEMEHTOB MTUTAHMUSL.

IIpakTuyeckas yactb. Onvimsi ¢ bamapeukamu.

Tema 10.3. Kopposus memannos.

3ammTa oT KOppo3uu. [IpuurHbI U MOCIEACTBHUS KOPPO3UU METAIJIOB. 3aIlUTa OT
KOPPO3UHU.

IIpakTuyeckas yactb. Onvimvl no U3YUEHUIO KOPPOIUU MEMALL08 U 3AUUMbL OM
Hee.

Paznen 11. /Kenezo. Ceoucmesa scenesa.

Tema 11.1. Ocobennocmu dncenesa u coeoureHut KHceesd.

Marnetusm. XKenesnslii Bek. JKene3o BOkpyr Hac. CTENEHU OKUCIICHUS Kele3a.
[TonsiTue maruerrusma.

IIpakTnueckas yactb. KauecmeenHnvie peakyuu Ha UOHbBL Jcene3d.

[Tonyyenue nupodopHoro xenesa. ONbIThI, JEMOHCTPUPYIOIINE MAarHETU3M.
Tema 11.2. Peakyuu coeounenuii dxcenesa.

Xumuueckas paayra. OcoOEHHOCTH COSAMHEHUH )Kelle3a U UX PEaKIUu.
IMpakTuyeckas yactb. Onvimsl O NOJIYUEHUIO PAZHOYBEMHBIX COeOUHEHUT
Jrcenesa.

Xumudeckas paayra u XuMudeckuit ceetodop.

Paznen 12. Hememannwi.

Tema 12.1. Cepa u pocgpop — munuunvie npedcmagumenu HeMemaios.
Coenunenus S u P. Xumuueckue cBoiicTBa coequHenuid S u P. Amorponus.
OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA COEIMHEHMM cepbl U (pocdopa.
IIpakTnueckas yactb. Detiepsepku Kax npumep MunUYHOU OKUCTUMENbHO -
80CCMAHOBUMENLHOU PEaKyUl.

Tema 12.2. ['anocensi.

CxoactBa u paznuuusd. VIcTopust OTKPBITUSI HEKOTOPBIX TaJIOr€HOB. ["aioreHb —
onacHble U noJsie3nble. YeM maxuet mope? 3aueM opranusmy mox?
IpakTnueckas yactb. Onvimsl NO NOJYUEHUIO 2ATIO2EHO8.



Tema 12.3. Oxucirumenvro-6occmanogumenvbHuvle peakyuu 6 ObImy u 8
Jnabopamopuu.

IIpakTH4yeckas 4yacTb. BoigeoeHnue namen u noiyyeHue Kpacok. Xumuyeckue
8YJIKAHUL.

Pasnen 13. ['enemuueckas c6:3b HeopeaHuueckux coeOUHeHuUl.

Tema 13.1. Muozoobpazue neopeanuueckux Xumudeckux euiecmas u peakyuil.
Konvya Jluzezanea.

IIpakTH4yeckas yacrThb. [Ipogedenue cr0dHCHOU Yenu XUMUYECKUX Peakyuli OJisl
noayuenus koney Jluzezanea.

Tema 13.2. Oxcuovl memannos u nememannios.

Heoprannueckuii cuntes. [ eneTnueckas cBsi3b HEOPTaHUYECKUX COCTMHEHUN.
IIpakTnueckas yactb. [lonyuenue u ceoicmea oKCuoos.

Pa3nen 14. Muozoobpasue opeanuyeckux coeouHeHul.

Tema 14.1. Muozoobpazue coedunenuti yenepooa.

Hedt1b, Hedrsaabie mnéuku. Paspymenue miéHok. [loBepxHOCTHOE HATSHKEHHE.
Bomnpocsl 3arps3HeHust

OKPY’KAIOIIEH CPEBI.

IIpakTuyeckas yactb. Onpeoenerue 2an02eHoONPOU3800HbBIX.

['openue caxapa. [IpotyKTel nUTaHUS.

Tema 14.2. Morwowue sewyecmsa.

Mpeuta. CudaTeTHYeCKHE MOIOIIHE BEIIECTBA.

IIpakTnueckas padora. /zecomoenenue mvina.

Tema 14.3. Kpaxman u enrokosa.

Crpoenue, coctas, ucnosib3oBanue. L{Betusie peakuuu. OnpenesneHue ritoKo3bl.
CepeOpenue.

IIpakTuyeckas yacrb. Kauecmeaennvie peakyuu Ha Kpaxman u 2noKo3)y.
Tema 14.4. Opeanuueckue sewyecmea 6 npupooe.

benku, >xupbl, yriaeBoabl, hepMEHThI, TOPMOHBI, BATAMHUHBI U TTPOTYKTHI UX
IIPEBPALICHUM.

IpakTHueckas 4actb. [Ipocmobie onvlmoel ¢ OpeaHu4ecKuUMU euiecmeamu.
Pasznea 15. Ananuz u ouucmxa.

Nuaukatopsl U3 NpUPOIHBIX MaTepuaioB. CIIOCOOBI pa3uyeHUs COJICH.
IMpakTuyeckas yactsb. [Ipucomosnerue UHOUKAMOPOB U3 NPUPOOHOSO CbIPbSI.
XpomaTorpadus U IKCTpakuusa. AHaIU3 CMECH COJIEH.

Pasznen 16. /loocomoska ucciedosamenvckou pabomsl u yuacmue 8 KOH@epeHyuu.
Tema 16.1. Boibop memwvl u nod2comoska ucciedo8amenbCKol pabomei.
O06001enne npoiieHHoro matepuaina. Beioop temsl. [lenu u 3agaun padoThI,
aTanbl padboTel Hag Hel. OcoOeHHOCTH UCToIb30BaHusl HTEpHET.
IIpakTuyeckas yacrtsb. [louck u paboma c rumepamypoii no meme.

Tema 16.2. [locmanosxka sxcnepumenma.

MecTo 1 poJib SIKCTIEpUMEHTA B UCCIIE0BATENbCKOM paboTe. BriBoIbI 110 padoTe.
IIpakTuyeckas yactb. /Iposedenue sxcnepumenma u GHAIU3 e2o pe3yibmamos.
Tema 16.3. Yuacmue 6 konepenyuu.

[ToaroToBka q0KIa/Ia U IPE3CHTAIINN.



IIpakTuueckas yactb. Yuacmue 6 xonghepenyuu « [ IOUCK», obcyscoenue
pe3yibmamos KOHpepenyuu u 8blCynIeHUil 00yYaouuxcs.

Pasznen 17. Umocosoe 3anamue.

Bb160p MHAMBUIYABHBIX TEM JIJIsl U3y4YeHHs jieToM. [loBeieHre UToroB paboThl
3a y4eOHBIH TO/I.

8. METOANYECKOE OBECIIEYEHHUE

Oco0eHHOCTH METOAMYECKOT0 00eCeYeHUs MPOrPaMMBI:

[Iporpamma peanmm3yercss Ha Oa3ze xuMuueckond Jadopatopun. Dopmer
3aHATANA ONPENENSIOTCS TeM, 4YTO MporpaMMa HMEET MPEHUMYIIECTBEHHO
€CTECTBCHHOHAYYHYIO  HAMpaBJICHHOCTh C  JJIEMEHTAMHU  XYIO>KECTBEHHO-
ACTETUYECKON HAINPABIECHHOCTH.

3aHATUS TOPOXONAT B BHJAE JIEKUMH, Oecen, 1a0OpaTOpPHBIX 3aHATHM,
IPAKTUKYMOB, a Takke€ B (JOpME BUKTOPUH, KOHKYPCOB, Mpa3IHUKOB. Bo Bpems
3aHATUN JETH TOIY4aroT TEOPETUYECKUE 3HAHUS, KOTOpBIE 3aT€M IMOAKPEILISIOT
npakTHUeckol padotoil. Ilemaror ocyuiecTBiseTr HEOOXOAMMYIO MOJIECPKKY U
KOHTPOJIb BO BPEMsl BCETO 3aHATHs. 3aBEpIICHUE KaKJOW TEMbI COIPOBOXKAAETCS
YTEHUEM COOOILIEHUI, MOJATOTOBIECHHBIX OOYYalOUIMMUCS, JEMOHCTpaluen
OTIBITOB.

OmnbITel, SABJIAIOIIMECS OOLIEU3BECTHBIMU WM TPUBHUAJIBHBIMU, TOJIBKO
YIIOMUHAIOTCSA B Yy4€OHO - TEMaTHYECKOM IJIaHE U JIETKO MOTYT OBITH 3aMEHEHBI
IpYyTMMH B 3aBHCHUMOCTH OT OO€cleyeHHus] Ja0opaTOpUU pEeakTHBAMHU WU
VHBEHTApEM.

Oco0oe BHHMMaHHE BO BpeMs MPOBEICHHUS 3aHATHH YACIAECTCA CTPOrOMY
COOJIIOICHUIO TpaBWil pabOThl M TEXHUKH OE30MAaCHOCTU B XHUMHYECKOU
nabopatopun. Kaxmoe 3aHsTHE, OCOOEHHO B Hayalle Tro0Ja, COACPKUT
pa3BieKaTeIbHBI W HMIPOBOM 3JEMEHTHI (OMBIT, WHTEPECHbIE 3aJaud WU
3aHUMAaTeNIbHbIE PACCKa3bl IPO XUMUKOB U UX OTKPBITHS).

B Teuenue oOydeHHs JOCTATOYHO YacTO NPOBOAATCA KOHKYPCHI H
BUKTOpUHBI. TakuM oOpa3oM oOecneduMBaeTcs YBIEKATEIbHOCTh MOJA4u
MaTepuaia, COJepKaHWe KOTOPOrOo HOCUT OIEPEKalolUMi IO OTHOIIECHUIO K
OCHOBHBIM IIKOJIbHBIM JAMCLUMIIMHAM Xapakrtep. Kpome Toro, Ha HEKOTOpPBIX
3aHATUSAX OOYYaIOUIMECs] BBIMOJIHSIOT 3aHUMATENbHBIE ONBITHI, KOTOpPbIE OHHU
CaMOCTOSITeNIbHO HalUT B kHUrax wiu MuTtepuere. Takas metoanka o0ecrieurnBaeT
JOCTYMMTHOCTH BOCTIPUSTHUS TOCTATOYHO CIOKHBIX TEM U BOTPOCOB.

B mocnennee Bpems B CBSI3U C MAJCHUEM MHTEpeca K €CTECTBEHHOHAYYHBIM
JUCIHUIUIMHAM Ha 3aHATHSIX OOJIbIIIE BPEMEHH YJesieTcsi BompocaMm (U3HKH,
ouonoruu, skosioruu. K KoHIly roga oOydarommumcs mnpejaraercs monpoooBaTh
CBOM CHJIBI B BBIIIOJIHEHWH TPOCKTHO-UCCIEIOBATENBCKONW PAOOTHI M MOATOTOBUTH
noknaa. Bcé sro cmocoOcTByeT (opMupoBaHHIO TBOPYECKOH, 0Opa30BaHHOM,
AKTUBHOU JINYHOCTH.

IIpu peanu3anuu NMporpaMMbl UCMOJIB3YIOTCS CIeAYHOIIAEe METOIbI:



e 00BSACHUTENBHO-WILTIOCTPATUBHBIN (00s3aTebHas TEOPETHUECKAs YaCTh,
paboTa ¢ WIUTIOCTPATUBHBIMU MaTepHUalaMH, COCTABJICHNE IPAKTUUECKUX
3a1aHu);

e 1poOJIEMHBIN (IIPOOJIEMHOE U3JI0KEHUE MaTepraa pu U3yuyeHUuu
BOIIPOCOB 3KOJIOTHH, HAYYHOM 3TUKU, IPU aHAIHU3E MEPCIEKTUBHBIX
HAIpPAaBIICHUH Pa3BUTHS HAYKH);

® [IpaKTUYECKH (00s13aTENbHbIE PAKTHYECKUE paOOThl HA KayKOM 3aHSATUN);

® JIeSATEIbHOCTHBIN (BBEIEHNE UHINBUIYATBHBIX 3aJJaHUM U
CaMOCTOSITENIbHOM pabOTHI € IUTEPATYpOH, ydacThe 00ydaroIuxcs B
KOH(EPEHITUAX U IKCKYPCHUSIX).

Obecneyenue MporpaMMbl METOAMYECKOH MPOXYKIMeEN

B kadecTBe AMIAKTUUECKUX MATEPHUATIOB UCIIOJIb3YIOTCS HATJISIHBIE TOCOOUS:
TabnMIia pacTBOPUMOCTH W Tnepuoaudeckas Ttadbmuua JI. WM. Menaeneesa;
KOJUIEKIIMU TIOJIE3HBIX UCKOMAEMBIX, IOYB, HE(PTH, TKaa TBEPAOCTHU U T.II.

B kauecTBe METOAMYECKUX MATEPUATIOB NPUMEHSIOTCS  PAa3JIUYHbIE
nyOIMKaUH 10 XUMHUU.

XWMHS — HayKa 3KCIEPUMEHTAIBHASL, IOATOMY AEMOHCTPALMS XUMHYECKOTO
HKCIEPUMEHTA U BBINOJHEHUE J1a00OpaTOPHBIX PabOT AOKHBI YKPEIUISTh 3TOT
uHTepec. B nmocnennee BpeMst uies nNpeicTaBUTh XMMHIO B YBJIEKaTeNIbHOHN (opMe,
BBI3BaTh HHTEPEC K OTOM Hayke, MOJaTh €€ HalBIIHO BOJHYET MHOTHX
npenojaBaTesied B pa3aMuHbIX cTpaHax. [loatomy B 0Opa3oBaTelbHBIX
nporpaMmax IO XUMHUU JOJDKHO OBITh KAaK MOXHO Ooubllle MOJO0O0HBIX
yBJIEKaTeIbHBIX (DOPM MOJIaYN MaTepUaa.

B sTux ycnoBusx 3amadeil yupexxaeHHs AONOJHHUTEIbHOro OOpa3oBaHUS
JeTell CTAHOBUTCSA OOecnedYeHre BO3MOXHOCTH JJii CaMOro IIMPOKOTOo Kpyra
OoOy4JaronMXxcss OCBOUTh MPOCTEHIINE HABBIKM XUMHUYECKOTO 3KCIEPUMEHTA, T.K.
MMEHHO 3KCHEPUMEHT («OIBIThDY, KAK TOBOPSAT JETH) BCEr/la BbI3BIBAET UHTEPEC Y
CaMoro pa3Horo Bo3pacra.

MaTtepuaabHoe odecriedeHHe peaaTu3anuu MPOrpaMMbl

3aHATUS MPOXOAT B TPYNIE B XMMHUYECKOHN JabopaTopuu, pacroliararoiei
BCEM HEOOXOJMMBIM 000pPYI0BaHUEM.

OcymiecTBiieHrne yu4eOHOro mporecca TpedyeT HaIUuusl YKOMIUIEKTOBAHHOTO
00OpyIOBaHUSl ABYX THIIOB — JIA0OPATOPHOTO OOOPYIOBAaHHMS M TEXHHUECKUX
CPEACTB 00y4YEeHUS.

K nepBomy Ty oTHOCATCS:

— JabopaTopHOE TOMeEIIeHHe, OO0OPYJOBAaHHOE TATOH, CTOJAMU IS
BBITIOJTHCHUS MMPAKTHUECKUX PaboT, paKOBUHOM;

— CTaHJAPTHBIH HA0OpP XMMHYECKUX PEAKTHBOB (KUCJIOTHI, MIET0UN, OKCHIBI,
COJIN);

— U3MEpUTEIbHBIE PUOOPHI;

— cTekisiHHas U dapdopoBas mocyaa;



— METaJUIMYECKUE ITATUBBI;

— HarpeBaTelbHbIE IPUOOPHI;

— neHTpudyra;

— MarHUTHas MeIajKa;

— BECHI;

— MUKPOCKOII.

Ko BTOpOMY THITY OTHOCSITCSL:

— KOMITBIOTEP C IPUHTEPOM, MapKEPHI, (hrroMacTepbl, OJTOKHOTHI JTSI 3aITUCe
U T.JI.
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