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1. IlosicHUTEIBLHAA 3aIMCKA

Pabouas mporpaMma BHEYpPOUHOM EATENTFHOCTH IO XMMHHU C UCTIOJIb30BaHUEM U (POBOIL 1abopaTopuu
«XUMHS BOKpYr Hac» (Jajee MporpaMma) CoOCTaBjieHa B COOTBETCTBUU C JICHCTBYIOLIUM
3aKOHOJATeNbCTBOM Poccuiickoii @enepauun B o0nacté 0Opa3oBaHHs Ha OCHOBAHWM HOPMATHBHO-
MIPABOBBIX IOKYMEHTOB :

®denepanbHoro 3akoHa PO ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny;
®denepanbHblil 3ak0H OT 24.07.1998 No 124-03 «O06 0OCHOBHBIX TapaHTHUAX IpaB peOEHKa B PDy;
Pacniopsxenue IlpaButenscrBa Poccuiickoit @enepamuu ot 29 mas 2015 r. Ne 996-p «Crparerus
pa3Butus Bocniutanus B Poccuiickoit @enepannu Ha iepuop a0 2025 rogay;

ITpuka3 MunucrepcTBa Tpyaa U conpanbHoil 3amuTel Poccuiickoit @enepanun ot 05.05.2018 roga Ne
298 «O06 yTtBepxkacHUHU TpodeccuoHanbHOro cranmapra «llemaror MOMOTHUTENBHOTO 00pa3OBaHM
JETEN U B3POCIIBIX»;

[Ipukaza MunuctepctBa mnpocBemeHus Poccuiickoit ®emeparuu ot 09.11.2018 Ne 196 «O6
yrBepkaeHun [lopsaka opraHum3ald M OCYIIECTBJICHHS 00pa30BaTENbHOM NEATENBbHOCTH IO
JIOTIOTHUTEIBHBIM 00111e00pa30BaTeIbHBIM TPOrpaMMaMy;

[TocranoBnenus ['naBHOro rocynapcTBeHHOro caHutapHoro Bpaua PO 04.07.2014 Ne 41 «O6
yrBepxkaeann CanlluH 2.4.4.3172-14 «CaHUTapHO-3MMHIEMHOJIOTHYECKUX TPEOOBAHUN K YCTPOWCTBY,
COZICP)KAaHUIO M OpraHM3alud pekuMa paboThl 00pa30BaTENbHBIX OpPraHU3ALUN JIOTOJIHUTEIHEHOTO
o0pa3oBaHUs JACTEH»;

IIpuponooxpannoro HopmatuBHoro aokymenta ITHJ[ @ 12.13.1-03 Meroanueckue pekoOMEHAALNH.
TexHuka 6€30MacHOCTH MPH PadOTE B AHATUTUYECKUX JTabopaTopusx (OOIIHeE TOTOKECHHUS);
AKTYaJIbHOCTb IPOrPAMMBI

AKTyallbHOCTh TpOTpaMMbl OOYCJIOBJIEHAa TEM, YTO COBpPEMEHHas XUMHYecKas HayKa BbIILJIa Ha
KaueCTBEHHO HOBBIM ypOBEHb. B CBS3M ¢ BO3pacTaloIMM MHTEPECOM K BBICOKMM TEXHOJOIHMSIM Ba)KHO
MOBBIIIATH KOMIIETEHLIUH IIKOJLHUKOB B 00J1aCTH €CTECTBEHHBIX HayK.

B cucrteme ectecTBeHHOHayYHOTO 00pa30BaHUS XUMHSI 3aHUMAET BaXKHOE MECTO, ONPEACIIEMOE POIbIO
XMMHUYECKON HayKH B MO3HAHMM 3aKOHOB MPHUPOJBI, B MaTepUANbHON KM3HU OOIIECTBA, B PEIICHUU
r7100aIbHBIX MPOOJIEM YeI0BEYeCTBa, B (DOPMUPOBAHUH HAYYHON KapTUHBI MHpA.

JlaHHBI KypC OXBaTbIBa€T TEOPETUYECKUE OCHOBBI HEOPraHWYECKOM M OPraHMYEeCKOM XUMHUU U
MPAKTUYECKOE Ha3HAUYEHUE BEIIECTB B IMOBCEJIHEBHOM JKM3HU, TO3BOJSIET pPACIIUPUTH 3HAHUS
o0yJaromuxcss O XUMHUYECKHUX OIBITAaX, CIOCOOCTBYET OBJIAJCHUIO METOAMKAMU TPOBEICHUS
AKCIIEPUMEHTOB.

[TpakTHyeckast HaNPaBICHHOCTh U3y4aeMOI'0 MaTepHasa JejaeT JaHHbI Kypc OYeHb aKTyaJbHBIM.

B xoze BeImoHEHNS 1a00paTOPHBIX U MPAKTHYECKUX PA00T Y 00 yJarOIIHXCs

dbopMupyeTcsi yMEHHE TPaBUIBHO, aKKypaTHO W OEpekHO padoTaTh ¢ XUMHUYECKUMHU PEAKTHBAMHU U
a00paTOpPHOM TOCYZOM. DTO BaXHOE MPAKTHUYECKOE YMEHHWE HEOOXOJUMO JFOOOMY YEIOBEKY.
Brimonnenue mabopatopHeIx paboT pa3BUBAaeT yMEHUS HAOMIOAATh U OOBACHATh XUMUYECKHE SIBIICHUS,
aHAJIM3UPOBATH U JIENNaTh BBIBOJIBI O MPOBEACHHBIX OMBITAX U HKCIIEPUMEHTAX.

OTtin4uTebHBbIC 0COOCHHOCTH NMPOTrPaMMbI

OtnuuutenbHas O0COOEHHOCTh MPOrpaMMBI OT YK€ CYHIECTBYIOIIMX B TOM, YTO B HEH ynemnsercs
00Jb1II0€ BHUMAHUE MPAKTHUECKOU JeSITETbHOCTH 00yYarOIUXCA.

Kypc naer BO3MOXXHOCTP B JOCTYHHOM (OpMe TMO3HAKOMHUTBCS C BEIIECTBAMHU, OKPY>KaIOIIUMU
yUaIIuxcsi, IpuoOPECTH OMBIT PadOTHl B XUMHUYECKOW JTAOOPAaTOPUH, OKYHYTHCSI B MUP XUMHH BEILECTB
Y MaTepUajoB, XUMUYECKUX OMBITOB, HAYYUTHCS BBIACIATH MPOOIEMY U HAXOAUTh IyTH PELICHHS Yepe3
9KCIIEPUMEHT.

Hosusna

HoBu3Ha maHHOW NHpPOTrpaMMbl COCTOUT B JIMYHOCTHO-OPHEHTHUPOBAHHOM OOyueHHH. J[Is Kaxmoro
00y4JaroIerocs Co3al0Tcs YCIOBUSI HEOOXOIUMBIE ISl PACKPBITHS U peaTn3allii €ro CIIOCOOHOCTEH ¢
MCIOJIb30BAHUEM PA3ITUYHBIX METOJI0B O0YUYEHUS U COBPEMEHHBIX MEAArOTHUYECKUX TEXHOIOTUU: METO
MIPOEKTOB, HCCIIENOBATENIbCKUE METOAbl, MH(GOPMAIMOHHBIE TEXHOJOTMH OOYy4YeHHSs, UCIOJIb30BaHUE
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obopynoBanus 1enTpa «Touka pocray. ITo co3aaer 6a3y A CAMOCTOSTENILHOTO YCIICIIHOTO YCBOCHUS
HOBBIX 3HAHUH, MPH KOTOPBIX KaXJbli 00ydaromuiicss npuiaaraerT coOOCTBEHHbIE TBOPUECKUE YCUIIUS U
MHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH.

ITegaroruyeckas uesjaecoo0pa3sHoOCTh

[lenarornyeckasi 11€1€cO00pPa3HOCTh MPOTPAMMBI 3aKIIOYAETCS B TOM, OHa OTBEYaeT MOTPEOHOCTSIM
oOmiecTBa M 00pa30BaTEIBHBIM CTaHJAApTaM o00mero obpazoBaHus B (OPMUPOBAHUU KOMIIETEHTHOM
TBOPYECKOM JINYHOCTH.

[Iporpamma BKIIIOYAaeT TEOPETUUECKYI0 M MPAKTUYECKYIO MOJATOTOBKY K M3YyYEHHMIO BELIECTB, C
KOTOPBIMH CTaJIKUBA€MCsl Ka)Jblii JIeHb, COCTOAIIYI0O B OCBOCHHH IpPaBHJI TEXHUKU O€30MacHOCTU U
NEepBOIl MOMOIIM, NpaBUI pabOTBl C BELIECTBAMHU. 3HAUUTENbHAs POJb B IPOrpaMMe OTBOAUTCS
XUMHAYECKOMY 3KcIiepuMeHTy. biaromaps stomy oOyuaromuecss mpruoOpeTaloT MOTHUBALIMIO U UHTEpEC
JabHENIIEro U3y4eHus npeaMera.

[Iporpamma HOCHT cOallaHCHPOBAHHBIM XapakTep M HalpaBlieHa Ha pa3BUTHE WH(POPMAIMOHHOMN
KYJIBTYpbl O0yYaroIuXCs.

CopnepxaHue MporpaMMbl OINpenaesieTcss ¢ y4ETOM BO3PACTHBIX OCOOCHHOCTEW 0Oydarommxcs,
HIMPOKUMHU BO3MOXHOCTSIMU COLIMAJIM3ALIUY B ITpoLiecce OOIIEHUS.

Leap mporpamMmbl: yJIOBJIETBOPUTH MMO3HABATEIbHBIEC 3aPOCHl JETEeH, pa3BUBAaTh MCCIEAOBATEILCKUN
MOAXO0J K M3YUCHHIO OKPY’KAIOIIEro MUpPa U YMEHHE IPUMEHSTh CBOU 3HAHUS Ha MPaKTUKE, PACIIUPUTH
3HAHUA y4YalluXcs O NMPUMEHEHHH BELIECTB B IMOBCEJHEBHOM KU3HU, Pealn30BaTh OOIIEKYIbTYPHBIN
KOMITOHEHT.

3agaun:

Ilpeomemnvie:

* chopMHpOBaTH HABBIKH JIEMEHTAPHOU HCCIIEIOBATENLCKON pabOTHI;

* pacIIMPUTh 3HAHUS YYaIUXCs 110 XUMHUHU, IKOJIOTUH;

* HAy4UTh PUMEHSITh KOMMYHHUKATUBHBIC U TPE3CHTAIIMOHHBIC HABBIKY;

* HAYYUTh OOPMIISATH PE3YIbTaThl CBOCH PaOOTHI.

Memanpeomemnvie:

* pa3BUTh YMEHHE IPOCKTHUPOBAHUS CBOEH JESITEIbHOCTH;

* MPONOJDKUTH (OPMHUPOBAHHWE HABBIKOB CAMOCTOSITENLHOW pabOThI C Pa3IMYHBIMH HCTOYHUKAMH
nH(popManuu;

* IPOJIOJDKUTH Pa3BUBATh TBOPUECKHE CITIOCOOHOCTH. JINYHOCTHBIE:

* IPOJOJKUTh BOCIIMUTAHNE HABBIKOB DKOJOTUYECKOM KYJIbTYpbl, OTBETCTBEHHOI'O OTHOILIEHUS K JIOISIM
U K TIPHPOJIE;

* COBEPILIEHCTBOBATh HABBIKH KOJUIEKTUBHON PaOOTHI;

* CIIOCOOCTBOBATH MOHUMAHHUIO COBPEMEHHBIX MPOOJIEM SKOJIOTUU M CO3HAHUIO UX aKTYAIbHOCTH.

Azpecat nporpamMmmsl

[Iporpamma opueHTHpOBaHA Ha JOMOJHUTEIHLHOE 00pa3oBanue oOyJaronuxcs 8 kimacca (13-14 mner).
®opma o0yueHust

®opmbl 00yUeHHUs: O4HasA, C IPUMEHEHUEM JIEKTPOHHOTO 00yUYEeHHUS.

[Tpu mpoBeieHUY 3aHATUI HCIIONB3YIOTCS TPU (POPMBI PAOOTHI:

- JIEMOHCTpAIlMOHHAs, Korja OOydJaroIuecs CymalrT OOBSCHEHUsS Teaarora W HaOMI0MaoT 3a
JEMOHCTPAIIMOHHBIM SKPaHOM WJIH SKpaHAMU KOMITHIOTEPOB HA YICHHUECKUX pabOYnX MECTax;

- ¢ppoHTaTBHAA, KOT/Aa 00yYaIomuecss CHHXPOHHO pab0Tal0T MO/ yIpaBieHUEeM

mearora;

- CaMOCTOsITeNIbHAs, KOTrJa OOYyYalomuecs BBITIONHIIOT JIA0OPAaTOPHYIO paboTy B TEUEHHWE YACTH
3aHSTHS.

O0bem nporpamMmmsl.

I'onoBoit Kypc mporpaMMebl paccunTal Ha 34 yaca



Pesxkum 3aHATHIL.

JInist  BceX BHJIOB AyJUTOPHBIX Yy4YEOHBIX 3aHATHH aKaJEeMUYECKUA dYac YCTaHABIHMBACTCS
MIPOJOJKUTENBLHOCTHIO 40 MUHYT.

[TepuoauyuHOCTb 3aHATHH - 1 pa3a B HEAEMTIO.

OcobeHHOCTH OpraHu3anuy 00pa3oBaTeIbHOIO NpoLecca.
3aHATHA (B 3aBUCHMOCTH OT II€JIel 3aHATHUS U €T0 TEMBI), BKJIIOYasl ydeOHbIC 3aHATH, HAIIPaBICHHBIC
Ha NPOBCACHUC TCKYIICTO KOHTPOJIA OCBOCHUS ITPOrPpaMMBI:

- TPYIIIIOBBIE;
- UHAVBH1yaJIbHbIC;

- KOHKYPCHBIC WTPOBBIC 3aHATHS (CTPOSATCS B BHJE COPEBHOBAHWS JUIS HOBBIIICHUS AKTUBHOCTH
00yJaromuxcs U UX KOMMYHHUKALUU MEXIY cO00i);

- KOMOMHUPOBAHHBIE (AJIs PEIICHUSI HECKOJIBKHUX YUEOHBIX 3a/1a4);
- KpYTJIBIiA CTOM - He(hopMalibHOE 00CYKIeHE BEIOPAaHHON TEMATHKHU;
- posieBas urpa,

- KOHTpOJIbHBIE MEpOIpHUATUS (CaMOCTOATENbHAs paboTa, TECTUPOBAaHHE, BHUKTOPHHA, 3ayerT,
IIpe3EHTALNS).

Leap mporpamMmbl: yJIOBJIETBOPUTH MMO3HABATEIbHBIE 3aPOCHl JETEeH, pa3BUBAaTh MCCIEAOBATEILCKUN
MOJIXO0JT K U3YYEHUIO OKPYXKAIOLIETO MUPA U YMEHUE MIPUMEHITh CBOU 3HAHUS Ha NMPAKTHKE, PAaCHIMPUTh
3HAHUS y4YalluXcs O NMPUMEHEHHH BELIECTB B IMOBCEIHEBHOM KU3HU, Pealn30BaTh OOIIEKYIbTYPHBIN
KOMITOHEHT.

3agaun:

Ilpeomemnvie:

* chopMHpOBaATH HABBIKH JIEMEHTAPHOU HCCIIEIOBATENLCKON pabOTHI;

* pacIIMPUTh 3HAHUS YYaIUXCs 10 XUMUHU, IKOJIOTUH;

* Hay4UTh PUMEHSITh KOMMYHHUKATUBHBIC U TPE3CHTAIIMOHHBIC HABBIKY;

* HAYYUTh OOPMIISATH PE3YyIbTaThl CBOCH PaOOTHI.

Memanpeomemmnuie:

* pa3BUTh YMEHHE IPOCKTUPOBAHUS CBOEH JESTENbHOCTH;

* MPONOJDKUTH (OPMUPOBAHHWE HABBIKOB CAMOCTOSITENLHOW pabOThI C Pa3IMYHBIMH HCTOYHUKAMH
nH(popManuu;

* IPOJIOJDKUTH Pa3BUBATh TBOPUECKHE CITIOCOOHOCTH. JINYHOCTHBIE:

* IPOJIOJIKUTH BOCIIUTAaHUE HABBIKOB HKOJIOTMUYECKOM KYJIbTYphl, OTBETCTBEHHOTO
OTHOIICHHUS K JIIOJISIM U K TIPUPO/IE;

* COBEpILIEHCTBOBATh HABBIKH KOJUIEKTUBHON PaOOTHI;

* CITIOCOOCTBOBATH MOHUMAHHUIO COBPEMEHHBIX MPOOJIEM SKOJIOTUU M CO3HAHUIO UX aKTYAITbHOCTH.
Jluunocmuuwie:

- opmupoBaHUE NUCHUTUTMHUPOBAHHOCTH, OTBETCTBEHHOCTH, CAMOOPTaHH3AIUH,
L[EJIeYCTPEMIICHHOCTH, IPUBUTHUS aKKYPATHOCTH U OMPATHOCTH;

- (opmupoBaHUE YBaXEHUS K UY)KOMY MHCHHIO;

- pa3BUTHE TPYAOBOTO BOCIHUTAHUS TOCPEICTBOM CaMOCTOSTENIbHOM paboThI €
METOJIMKAMHU, TTPOBECHUS SKCTIEPUMEHTOB U 00pabOTKOM UX pe3yIbTaTOB;

- (hopmHpoBaHUE €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS IKOJILHUKOB, Pa3BUTHE



JTUYHOCTH peOeHKa.

Oxuaemblie pe3yJabTaThbl.

Jluunocmmuuwie:

* 0CO3HAaBaTh CeOsI IICHHOM YacThIO0 OOJIBIIIOTO Pa3HOOOpa3HOTO MHpa (TPUPOBI HOOIIIECTBA);

* HCTIBITHIBATh YYBCTBO F'OPAOCTH 3a KPACOTY POIHOM MPHUPOIbI, CBOIO Maityto Poauny,crpany;

* (hopmynHpoBaTH CAMOMY NPOCTHIE MPaBUIIa MOBEACHUS B IPUPO/IE;

* OCO3HaBaTh ce0st rpaxanuHoM Poccun;

* OOBSICHATD, YTO CBSI3BIBACT TEOS C HICTOPHUEH, KYJIBTYPOM, Cyap00M TBOEro Hapoaa u Bcei Poccun;

* HCKAaTh CBOIO TO3UIHUI0O B MHOrooOpasuM OOIIECTBEHHBIX W MHPOBO33PEHUYECKUX TO3UIHH,
ACTETUUYECKUX U KYJIbTYPHBIX MPEIAIOYTCHHI;

* yBaXXaTh NHOE MHCHUE;

* BbIpa0aThIBaTh B MPOTUBOPEUUBBIX KOH(MIMKTHBIX CUTYAIUSIX MTPaBUIIa TOBEICHUS.
Memanpeomemnuie:

B o6mactu kommynukatuBHbIX Y'Y :

* OpPraHM30BBIBATH B3aUMOJACWUCTBUE B TpyIIe(pacipenessTh POy, TOrOBapUBaThCA APYIC IPYroM U
T.1.);

* IPEeIBUACTH (MPOTHO3UPOBATH) MOCIEICTBHUS KOJUIEKTUBHBIX PEIICHUH;

* 0OpMIISITH CBOM MBICJIM B YCTHOM M MHCHbMEHHON pe4H € Y4 €TOM CBOMX YUEOHBIX U KM3HEHHBIX
pEUEBBIX CUTYALUH, B TOM 4HclIe ¢ NpuMeHeHueM cpeacts UKT;

* IpU HEOOXOIMMOCTH OTCTaMBaTh CBOIO TOYKY 3pPEHHS, apTyMEHTUPYs €e. YUHUThCS MOATBEPKIATh
apryMeHThl (pakTamu;

* CIIyIIATh JPYTUX, IBITaThCS MPUHUMATD JIPYTYI0 TOUYKY 3pEHHS], ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY
3pEHHSL.

B obnacmu pezynamusnvix YVJ/I:

* ONpENeNATh 1eNIb YUeOHO! JeATEIIbHOCTH C MOMOILBIO YUUTENS U CaMOCTOSITENIbHO, HCKAaTh CPEACTBa
€€ OCYIIIECTBIICHHUS;

* YUUTHCSI OOHAPYKUBATh M (POPMYTUPOBATh YUeOHYIO poOIeMy, BEIOUPATh TEMY IIPOEKTa;

* COCTaBJISITH IUIaH BBIMOJHEHMS 3ajad,pelieHuss mpoOiieM TBOPUYECKOTO M IMOMCKOBOIO XapakTepa,
BBITTOJIHEHUS IPOEKTA COBMECTHO C YUUTEIEM;

* paboTas 1o IUIaHy, CBepsATh CBOM JIEHCTBUS C LIETBIO U, IPU HEOOXOAUMOCTH, U CIIPABJIATH OIINOKH;

* paboTas 0 COCTaBIEHHOMY IUIaHY, UCTIOJIb30BATh, HAPSILY C OCHOBHBIMH, U

JOTIOJTHUTEIBHBIC CPECTBA (CIIpaBOYHAs JTUTEpaTypa, CIokKHbIe MpruOopsl, cpenctsa UKT);

* IPEAToIaraTh, Kakas nHhopMaIus Hy»KHa;

* 0TOMpaTh HEOOXOAUMBIE CIIOBAPU, SHIIUKIONEANH, CIPABOYHUKH, JIEKTPOHHBIE TUCKU;

* COTIOCTABIIATh U OTOMPATh HH(POPMAIIHIO, TOTYUCHHYIO U3 PA3IMYHBIX UCTOYHUKOB

(crmoBapu, SHIMKJIONEANH, CIPABOYHHUKH, SJIEKTPOHHBIE TUCKHU, ceTh IHTepHeT);

* BEIOMPATh OCHOBAHUS JJIS1 CPABHEHUS, KIIACCUPUKAIIMH O0BEKTOB;

* YCTaHABIIMBATh AHAJIOTMH U IPUUYUHHO-CIIEICTBEHHBIE CBA3H;

* BBICTPAMBATh JIOTHYECKYIO II€TIb PACCYXKACHUM;

* NOpeNCTaBisATh HHGOpPMAIMIO B BUIE TaONUI, CXEM, OIMNOPHOTO KOHCIEKTa, B TOM YHCIE C
npumenenneM cpencts UKT.

* OPraHU30BbIBaTh B3aUMOJICHCTBUE B IpyMIe (pacupeensaTh Poau, 10roBapuBaThCs IPYyr ¢ APYroM U T.
1),

* IpeABUETH (POTHO3UPOBATH)OCIEACTBUSI KOJUIEKTUBHBIX PEIICHHIA;

* 0OpPMIIAITH CBOM MBICJIM B YCTHOW M NMHCBMEHHON pe4d C YYETOM CBOMX Y4YEOHBIX M YKU3HEHHBIX
pEYEBBIX CUTYallU, B TOM 4ucie ¢ npumenenueM cpeacts MKT;

* IpU HEOOXOTUMOCTH OTCTaMBaTh CBOIO TOUKY 3pPEHHS, apTyMEHTHPYs €e. YUUThCS MOATBEPKIAaThb
apryMeHTHI (paKkTaMu;

* B XOJI€ IPECTABICHHS TPOCKTA YUUTHCS JaBaTh OILICHKY €Tr0 Pe3yibTaToB;

* IOHUMATh IPUYUHBI CBOETO HEYCIeXa U HAXOJIUTh CIIOCOOBI BBIX0/1a U3 ATON CUTYaIUH.
Ilpeomemnvie:

* IpeArnoiaraTh Kakas nHopMalus HyKHa;



* 0TOMpaATh HEOOXOAUMBIE CIIOBAPU, YHIIUKIONEANH, CIPABOYHUKH, SJIEKTPOHHBIEC TUCKU;

* COINOCTAaBISATH W OTOMpaTh HHGOPMALMIO, TOJIYYEHHYIO U3 Pa3IWYHBIX HCTOYHUKOB (CJIOBapH,
SHUUKJIONEIUH, CIPABOYHUKH, JIEKTPOHHBIE TUCKH, ceTb IHTepHET);

* BRIOMpaTh OCHOBAHUS JJI1 CPAaBHEHHMSI, KIIacCU(PUKAIIMU O0BEKTOB;

* YCTAHABJIMBATh AHAJIOTMH U MPUYUHHO-CJICJICTBEHHbBIE CBA3H;

* BBICTPAMBATh JIOTHUECKYIO LIENb PACCYKICHUII;

* TPENCTaBIATh WHPOPMAIUIO B BUIE TaONUI[, CXEM, OIMOPHOTO KOHCIEKTa, B TOM 4YHUCIE C
npumeHenuem cpeacts UKT.

®opMbI U METOAbI KOHTPOJIS.

Bxopsmuit KOHTpOb—ONpeiesieHne ypOBHS 3HAHWM, YMEHUH, HaBBIKOB B BHJIE Oecell, MPAKTHYECKUX
paboT, BUKTOPHH, UT.

[TpomexyTOUHBI KOHTPOJIb: KOJUICKTUBHBIM aHAJIW3 Ka)JAOW BBITIOJHEHHOW pabOThI M CaMOaHAIIW3;
MpOBEpKa 3HaHUH, YMEHUH, HABBIKOB B X0/€ OeceIbl.

HTOoroBelii KOHTPOJIb: MPE3EHTALMM TBOPUYECKHUX M MCCIEI0BAaTEIbCKUX PadOT, yuacTUE B BBICTABKaxX U
MEpPOMPHUATHIX, Y4aCTHE B KOHKYpCaX HCCIEIOBATEIbCKUX Pa0OT B IIKOJLHOM HAyYHOM OOIIECTBE,
3KOJIOTMYECKOM OOIIECTBE.

@DopMBI TOJIBE/ICHUSI UTOTOB PeAM3alMK TPOTPAMMBI: HTOTOBEIE BHICTABKH TBOPUYECKUX padoT;
nopthonro U TOPEe3eHTAUUH  HMCCIEAOBATENbCKOM  JESATeNbHOCTH, ydacTHe B  KOHKypcax
HCCIIEIOBATENLCKUX PadOT.

YyeOHnIii jian

Ne HasBanue tem KonnuectBo yacos ®opmMma

n/ BCETO TEOpUsI npa KOHTPOJIS

I KTH

Ka
1 Xumus Hayka 0 5 4 1 TectupoBan
BELIECTBAX ue

2 BemectBa Bokpyr Hac 25 14 11 Bukropuna
IIpakTrueck
ast pabota

3 UYto MBI y3HAIM O XUMUU 4 1 3 3amura
ITPOEKTOB

YyeOHo-TeMaTHYECKHI IJIAH

No HasBanue paznenon O06beM gacoB
n/m Bcero B ToM uncne
4acoB TEOpHUS \ PaKTHKA
«XUMHSI—HayKa O BEIIECTBAX U MX MPEBPAIICHHIX)
1.1 Xumus — Hayka o BeniectBax. Mctopust 1 1 -
pa3BUTHUS XWMHH. 3HAKOMCTBO C KaOWH(
XUMUH.
1.2 [IpaBuna TexHUKH OE30MACHOCTH. 2 1 1
3HAKOMCTBO C JJA0OPATOPHBIM 000PYAOBaHUE
1.3 3HakoMCTBO ¢ 1H}poBoil Jaboparopueit 2 1 1
XUMUH.
2 BemectBa BOKpyr Hac
2.1 ®usnueckue  cBoiicTBa  BemlecTB.  Ywu( 2 1 1
BemiectBa U cMecu. CrnocoObl  pazjen
CMECEH.
2.2 Bona u ee cBoiicTBa 2 1 1




2.3 PacTBOpBl. DK30- U SHIOTEPMUUYECKUE Peay 3 2 1
IIpU pacTBOpe-
HUU BEIIECTB
2.4 CBeuH, UX COCTaB U BUJIBI. 1 0,5 0,5
2.5 Mertaiuibl, KOTOpPbIE HAC OKPYKAIOT. 2 1 1
2.6 YKcycHasi KUCIIOTa, €€ CBOMCTBA 2 1 1
2.7 ITumeBas cona 1 0,5 0,5
2.8 Yaii. Uctopus, BUpl, 3HaYEHHUE. 2 1 1
2.9 Momnoko. 2 1 1
2.10 Mbeuio u CMC 3 2 1
2.11 BemecTBa Hamen anrexku 5 3 2
3 UTO MBI Y3HAIM O XUMHUU
3.1 ITogroroBka MMHU IIPOEKTOB. 4 1 3

Conep:kanue nporpamMmmal
Pazoen 1. «Xumusi—HayKka 0 BEIIECTBAX W UX MPEBPALIEHUAX)» - 5 4aCOB

Xumusda unu marua? Hemuoro u3 ucropun xuMun. Anxumusi. XUMUsI BUepa, CEro/IHs, 3aBTpa. TexHuKa
0€30MacHOCTH B KaOMHETE XUMUHU.

Jlaboparoproe oOopymoBaHue. 3HAKOMCTBO C Pa3/aTOYHBIM OOOpYIOBAaHUEM MJi MPAKTUYECKUX H
nabopaTopHbIX padoT. [Tocyna, e¢ BumbI 1 Ha3HaUeHUE. PeaKTHBHI.

OOparmieHne ¢ KUCJIOTaMH, IIEJI0OYaMH, SJAOBUTHIMH BelIecTBaMU. Mepbl MEpBOM MOMOIIU TPHU
XUMHUYECKHUX 0’KOTaX U OTpaBJICHHSIX. BeipaboTKka HaBBIKOB O€3011acHOM pabOTHI.

JemoHcTpaius. Y AUBUTEIbHBIE OIBITHI.

Jlabopamopuas paboma 1. 3HaKOMCTBO ¢ 000PYIOBaHUEM JIJIs1 TPAKTUUYECKHUX U J1aOOpaTOPHBIX PadoT.
Jlabopamopnas paboma 2. 3HaKOMCTBO ¢ ITU(PPOBOI 1abopaTopuei Mo XUuMHH.

[IpakTuueckas pabora 1. M3yueHue TemmepaTyphl IJIaMEHH IPU TOPEHUH DPA3JIUYHBIX BEIIECTB MPU
MTOMOIIH TaTYMKA TEMIIePATYPHI.

Pasoen 2. «BemectBa BOKpYT T€0s1, OTISTHUCH!» — 25 yacoB

BemectBo, ¢usnueckue cBoicTBa BemecTB. OTIMYME YHUCTHIX BEmIECTB OT cMecedl. CrocoObl
pasznenenus cmeceil. Boma. MHuoroe nu mbl 0 Helt 3Haem? Boma u e ¢ cBoiictBa. UTO HEOOBIYHOTO B
Bojie? Bona npecHast, TMCTUIUIMPOBAaHHAS, MUHEpAIbHAs U MOPCKasl.

CnocoObI OYMCTKHY BOJBI: OTCTauBaHUE, (GHIbTpOBaHUE, 00e33apakiBaHHE.

[IpuroroBnenue BOJHBIX PacTBOPOB. Buubl pacTBOpOB, pacTBOPUMOCTb. TeEIUIOBBIE SBJICHHS MPHU
pacTBOPEHUH.

BemectBa roprourie u Heroproune. CTpoeHHE MJIAMEHHU.

Cseun, ux cocraB. ®usnyeckue cBoicTBa MapaduHa U BOCKa.

Mertaibl, KOTOpble HaC OKpYXkaroT. M3yueHne pu3nyeckux CBOWCTB METAILJIOB.

CronoBeIii yKCYC W yKCycHast dcceHIus. CBOMCTBA YKCYCHOM KHCJIOTBHI U €€ (HU3HOJOTHYECKOTO
Bo3aelcTBue. [IpuMeHeHne yKCyCHOM KUCIIOTHI.

[TutheBas coma. CBOWCTBA U IPUMEHEHUE.

Yaii, cocraB, CBOICTBa, (PU3MOTOTUIECKOE ACHCTBHE HA OPTAHU3M YEIOBEKA.

Mounoko: cocTaB, TpUMEHEHNE, 3HAYEHUE, BUIBI.

Mbuto wiu  wMbuia?  OTiauunMe XO3SHCTBEHHOIO MbUIa oOT TyaletHoro. lllermouHoit xapakrtep
X035HiCTBEHHOT'O MbLJIA.

CrupanpHble MOPOIIKKM W Apyrue Mmorouue cpeacrBa. Kakue mopomiku camblie omacHble. Hamo nm
onacarbCsl )KUJAKUX MOIOIINX CPEACTB.



MHuoroo6pa3ue JeKapCTBEHHBIX BemiecTB. Kakue ekapcTBa Mbl OOBIYHO MOXKEM BCTPETHTH B CBOEH
JNIOMaIIHEN anTeuke?

Arnreunslii Wox u ero cpoiictBa. IloueMy iox Hazmo JepaTh B IUIOTHO 3aKyIOPEHHOM CKIISHKE.
«3eneHKay WM pacTBOp OpwuiutmaHToBOro 3eneHoro. Ilepexuch Bomoponma. CBOWCTBA IMEpPEKHCH
BOJOpOJA.

ACNUpVH UM aleTWICATALIMIIOBAs KMCIIOTA U €ro cBoMcTBa. OMacHOCTh IPU NPUMEHEHUH aCIIUPHHA.
Jlabopamopnas paboma [.V3yyenue ctpoeHue miameHu. M3yueHue cBOICTBa MIaMEHU Pa3IUYHBIX
BemlecTB. OnpeneneHue TeMIepaTypbl B Pa3HbIX 30HaX IUIAMEHU CBEYM M CHUPTOBKU NPU MOMOIIU
JaTYMKA TEMIIEPATYPHI.

[Ipaktrueckas padota 1. Paznenenue cmeceid.
Jlabopamopnas paboma 2.CBOWCTBA pa3INYHBIX BUIOB BOIBI.

IIpakTrnueckas padora 2. OuncTKa BOIBI.
Jlabopamopnas paboma 3. OnpeneneHne TeMIepaTypsl IIABICHNS U KPUCTAJUIU3ALUY BEILIECTB.
Jlabopamopnas paboma 4.VI3ydenne pu3nueckux CBOMCTB METAJIIOB.
Jlabopamopnas paboma 5. I3yueHre XUMHUYECKHX CBOMCTB METaJLIIOB.
Jlabopamopnasa paboma 6. DK30- M SHIOTEPMHUYECKHE PEAKIUU TMPU PACTBOPEHUM BEILIECTB.
OmnpeneneHre TeMIEpaTypbl B pacTBOpax Mpu pa30aBICHWH KHUCIOTHI W B peakuusx oOMeHa-
HEUTpaIN3alNy [IPY OMOIIY AAaTYAKA TEMIIEPATYPHI.

[MpakTudeckas pabota 3. [IpUuroToBieHHe MEPECHIIIEHHOTO PacTBOPA.
Jlabopamopuas paboma 7. CBOWCTBA YKCYCHOUM KHCIIOTHI.

IIpaktuyeckass pabGora 4. CpaBHEHHE CBOWCTB YKCYCHOH KHCIIOTHI Pa3iIMYHON KOHLIEHTPAILMH CO
CBOMCTBaMH HEOPTaHMYECKUX KUCJIOT ¢ IPUMEHEHUEM aaTunka pH.
Jlabopamopnas paboma8. CBoWCTBa MUTHEBOM COMBI.
Jlabopamopnas paboma 9. CBoiicTBa 4asl.

[TpakTudeckas paboras. 3ydeHne CBOMCTB pa3IuIHBIX COPTOB Yasl.
Jlabopamopnas paboma 10 .CBoMCTBa MOJIOKA .

[IpakTudeckas pabora6. OnpenencHue MPUMECei B pa3IMIHbIX BUAX MOJIOKA.
Jlabopamopuas pabomal I .CBoricTBa MbLIA.

IIpaktuyeckas pabora 7.CpaBHeHHE CBOWCTB pa3nuuHbIX copToB Mblia M1 CMC. M3mepenue cpenbl
pacTBOpa MOIOIIMX CPEACTB MPU MOMOIIHM fatunka pH.
Jlabopamopnas paboma 12. HeoObIYHBIE CBOMCTBA TAKMX OOBIYHBIX 3€JICHKU U HO/A.

[IpakTrueckas padota 8. 3yueHnne CBONCTB MEPOKCHIa BOAOPO/IA.
Jlabopamopnas paboma 13. CBoiCTBa actiupuHa.

[IpakTuueckass pabora 9. HccnemoBanue NpUPOAHBIX W MEAMIMHCKHX TIperapatoB Ha HaJlWuue
ALETUJICATULIIIOBON KHUCTIOTHI.

Pa3nea 3. «4Yrto MBI y3HAIN 0 XUMHUHU?» — 4 yaca
[ToaroroBka u 3ammuTa MUHHU-IIPOEKTOB
YcnoBust peaan3aiy MporpaMMal.
1. MaTepuaibHO-TEXHUYECKUE YCIOBUS peai3alliy MPOrpaMMbl
1.Hudposas maboparopuss mo xumuu HP, kpaTkoe pyKOBOACTBO MO H3KCIUTyaTalu LHU(POBOIA
naboparopun/ A.IOLlykux, C.B.Xomuenko, O.A.lloBamses, .M. XKumun, M.M.Cazonosn, II. I
Mupomranuenko.- Mocksa: e JIubpu,2022.
2. XuMHYecKas mocyia
3. PeakTuBbl
4. ITpoekTop, 3KpaH
2. YuebHO-MeToauuecKoe odecreueHne mporpaMmmbl
B coctaB yueOHO-METOANYECKOTO KOMILIEKTa K MPOrpaMMe BXOJIAT:
- y4eOHBIE U METOJUYECKHE TOCOOUS;
- XUMUYECKHUE CTIPAaBOYHUKH;
- pa3gaToYHbIe MaTePUANTBI (TAOIHIIBI, CXEMBI)
- BUJIEO- U ayJUOMAaTepHaIbl.
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1. Anexcunckuii, B. H. 3annmaTenpHble ONBITH 0 XUMHUKU: KHUTa 111 yuuTens
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bunosunkuii — M.: ACT, 2018. — 121 c.
3. Bockpecenckuii, I1. M. Texnunka nmabopatopubix pador / I1. . Bockpecenckuit. — 9-¢ m3a. — JI.:
Xumus, 1970. — 717 c.
4. T'abpuensn, O.C. HacronpHas kHUTA yuuTens. XuMus. 8 kiacc: Mertoandeckoe
nocobwue. / . 'abpuensn, O.C. Bockoboitnukosa H.I1., Surykosa A.B. — M.: Jlpoda, 2008.
5. Kykymkuna FO.H. Xumus Bokpyr Hac / FO. H. Kykymkun — M: Beicimas mkomna, 1992.
6. Crenun, b. /1. 3anumaTensHbie 3a1aHus ¥ 3((HEKTHBIE OIBITHI 10 XUMUU
Crenun, JI. FO. Anuk6epoBa. — M.: JIpoda, 2002. — 432 c.
4.CriMcoK uTepaTyphl JUIsl 00yJaroIuXCst
1. Bockpecenckuii, I1. U. Texnuka nmabopatopubix padort / I1. . Bockpecenckuii. — 9-¢ u3n. — JI.:
Xumus, 1970. — 717 c.
2. I'pocce, O. Xumus ais aro0o3HaTeabHbIX. OCHOBBI XUMHH M 3aHUMAaTeIbHbIC OnbITHI J. ['pocce, X.
BaiicmanTens. — 2-e pyc. uza. — JI.: Xumus, 1985. — 335 c.
3. UBanoB, A. A. Xumust — ripocto. / A. A. IBanos. — M.: ACT, 2018. — 250 c.
4. KpunmMan, B. A. DHIuKII0One1MYecKuil CioBapb IOHOIO XMMHKa
B. Cranno.— 2-e u3n., ucnp.— M.: Ilegaroruka, 1990.— 320 c.
5. Onprun O. JlaBaiiTe moXuMUUYUM ! 3aHUMaTENbHBIE ONBITHI 1O XumMuu — M.: JleTckas
nureparypa,2001
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