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1. IosicHUTEIbHAA 3aANUCKA

JlononHuTenpHast  OOIIEpa3BUBAIOIIAsl MPOrpaMMa €CTECTBEHHOHAYYHOW HAMPaBICHHOCTH «XUMHUSI BOKPYT
Hac» (manee mporpaMma) COCTaBlIEHA B COOTBETCTBHMU C JIEMCTBYIOIIMM 3aKOHOAATENIbCTBOM Poccuiickoi
@enepanu B 001acTi 00pa3oBaHUsA HAa OCHOBAaHUM HOPMATHMBHO-TIPABOBBIX JOKYMEHTOB :

®enepanbHoro 3akoHa PD ot 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit deaepanumny;
denepanbubiii 3aKk0H 0T 24.07.1998 No 124-03 «OO6 OCHOBHBIX TapaHTHSAX MpaB peOEHKa B PDy;
Pacnopsixenune [IpaBurensctBa Poccuiickon @enepanuu ot 29 mast 2015 r. Ne 996-p «Crparterus pa3Butus
BocnuTanus B Poccuiickor @enepanuu Ha nepuon 10 2025 rogay;

[Ipukaz MwunucrtepctBa Tpyaa u counanbHou 3amutbl Poccuiickon Depepannum ot 05.05.2018 roma Ne
298u «O0 yTtBepxkaeHuu npodeccuoHanbHOro cranaapra «llemaror JOMOJTHUTENBLHOIO 0Opa30BaHUS AETEU U
B3POCIBIX);

[Tpukaza MunnctepctBa npocenieHust Poccuiickoit @enepanuu ot 09.11.2018 Ne 196 «O0 yTBepxaeHuu
[lopsiaka opraHM3ald U OCYIIECTBJICHHUS O0pPa30BaTEIbHOM AECSATEIHLHOCTH MO JOMOJIHUTEIbHBIM
00111e00pa30BaTEIbHBIM ITPOrpaMMamM;

[ToctranoBnenus ['maBHOro rocynapctBeHHOro canutapHoro Bpaua P® 04.07.2014 Ne 41 «O0 yTBepkaeHUU
CanlluH 2.4.4.3172-14 «CaHuTapHO-3MUIE€MHOJIOTHUYECKUX TPEOOBAHUMN K YCTPOUCTBY, COAEPKAHUIO U
OpraHu3alnuu pexuma padoTbl 00pa30BaTENbHBIX OPraHU3alUN TONOJIHUTEIIBHOTO O0pa30BaAHUS AETEH»;
[Ipuponooxpannoro HopmatuBHoro mokymenrta [IHJ[ @ 12.13.1-03 Meroguueckne peKOMEHIAIWH.
Texnuka Oe3omacHOCTH MpU paboOTe B aHAIUTUYECKUX JabopaTopusix (0OIIUe MOIOKEHNUS);

AKTYaJIbHOCTH IPOTPAMMBI

AKTyaJIbHOCTh NPOrPaMMbl OOYCIIOBJIEHA TEM, UTO COBPEMEHHASI XUMHUYECKasd HAyKa BbIIIJIA HAa Kau€CTBEHHO
HOBBIA YpPOBEHb. B CBSI3M C BO3paCTAIOIIMM HHTEPECOM K BBICOKUM TEXHOJIOTHSIM Ba)KHO MOBBIIIAThH
KOMIIETEHI[MY IIKOJIBHUKOB B 00JIACTH €CTECTBEHHBIX HAYK.

B cucreme ecTeCTBEHHOHAy4HOro OOpa3OBaHUS XMMHS 3aHMMAET BAXKHOE MECTO, OMPENEIIEMOE POJIbIO
XUMUYECKOW HayKH B TTIO3HAHUH 3aKOHOB MPUPOJIbI, B MATEPUAILHON JKU3HU 00IECTBA, B PEIICHUH TJI00aTHHBIX
po0JIeM YeaoBe4YecTBa, B POPMUPOBAHUM HAYUHON KapTUHBI MUPA.



JlaHHBII KypCc OXBaThIBACT TEOPETUUECKUE OCHOBBI XUMHH M MIPAKTUYECKOE Ha3HAUCHNE XUMUUECKUX BEIICCTB B
MOBCETHEBHOM JKU3HU MO3BOJIAET PACIIUPUTH 3HAHUS 00YUYaAIOIINXCS 0 XUMHUECKUX OIbITaX, CIOCOOCTBYET
OBJIQJICHUIO METOJMKAMH TIPOBEACHUS SKCTICPUMEHTOB.

[IpakTudeckas HampaBJICHHOCTh HM3y4aeMOro MaTepHuana JejlaeT JaHHBIM KypC OYE€Hb aKTyaJbHBIM.

B xone BbIMOIHEHUS Ta00OpaTOPHBIX W MPAKTUUECKUX paboT y oOydaromuxcs

dopMHpyeTCcs YMEHHE TPaBWIBHO, aKKypaTHO W OCEpeXHO paboTaTh ¢ XMMHYECCKUMH PEaKTUBAMH H
71a00paTOPHON MOCYJ0H. DTO Ba)KHOE MPAKTUUYECKOE YMEHHE HEOO0XOAMMO JII0OOMY 4YeloBeKy. BrimosiHeHUe
7a00paTOpPHBIX PAOOT pa3BUBAET yMEHUS HAOIIOATh U OOBSICHATH XUMHYECKHE SBJICHUS, aHATU3UPOBATDH U
JenaTh BBIBO/ABI O MPOBEICHHBIX OMBITAX U SKCIIEPUMEHTAX.

OTiinunTe/IbHbIE 0COOCHHOCTH MPOrPaMMbI

OTnanuutenbHas 0cOOeHHOCTh [IporpamMmbl OT yKe CYIIECTBYIOIIMX B TOM, YTO B HEH ynemnseTcs 00bIIoe
BHUMAaHUE MPAKTUYECKOMN AEATEIHHOCTH 00Yy4arOLIUXCS.

Kypc maeT BO3MOXHOCTH B JOCTYIHOM (OpMe IO3HAKOMHUTHCS C XUMHUYSCKHUMU BEIIeCTBAMU
OKPY>KaIOIIUMHU yYaIIUXCsl, MPUOOPECTH OIBIT PaOOTHl B XUMUYECKOU JTa00paTOPHH, OKYHYTHCSI B MUP XUMHH
BEILIECTB U MAaTEPHAJIOB, XUMUUECKUX OIBITOB, HAYYUTHCS BBIACISITH IPOOIEMY

Y HaXOJIUTh ITYyTH PEIICHUS Yepe3 IKCIICPHUMEHT.

HoBuszna

HoBusna ganuoil IIporpamMbl COCTOMT B JIMUHOCTHO-OPHUEHTHUPOBAHHOM OOy4YeHHUH. JIJIsl Ka)aoro
O00y4JaromIerocsi CO3/ar0TCsl YCIOBHSI HEOOXOIUMBIE [JISi PACKPBITHS W peaju3allid €ro CIOCOOHOCTEH ¢
WCIIOIb30BaHUEM PA3JUYHBIX METOAOB OOYYECHHS W COBPEMEHHBIX IEIaroru4ecKuX TEXHOJOTUH: METO
MIPOEKTOB, UCCIIEIOBATEIBLCKIE METOIbI, MH(POPMAIIMOHHBIE TEXHOJOTUHM 00yudeHwus. Vcrons3oBanue
o0opynoBanus 1ieHTpa « Touka poctay. ITo co3naer 0azy AJIsl CaMOCTOATENIBHOIO YCIEIIHOTO YCBOCHUS
HOBBIX 3HAHWM, MPH KOTOPBHIX KaXIAbI OOYyYalONIMICS IpuiiaraeT COOCTBEHHBIC TBOPUYCCKUE YCUITUS U
WHTEJJICKTyalIbHbIE CTIOCOOHOCTH.

Ilenaroruyeckas 1ejiecoo0pPa3HOCTh

[lenarorudeckast 1e1eco00pa3HOCTh MPOTPAMMBI 3aKIIOYAETCSI B TOM, OHa OTBEUYAET MOTPEOHOCTSIM
oOlllecTBa U 00pa3oBaTEIbHBIM CTaHAApTaM O0OIIero oOpa3zoBaHus B (POPMUPOBAHUU KOMIIETCHTHOU
TBOPUYECKOU JIMYHOCTH.

[IporpaMma BKJIIOYAET TEOPETHUYCCKYIO M TPAKTHYECKYIO TOJTOTOBKY K H3YUYEHHIO BEUIECTB, C KOTOPBIMH
CTaJIKUBAEMCS KaX bl JIEHb, COCTOSIIYIO B OCBOSHUH MPABHJI TEXHUKH 0€30MaCHOCTH M TIEPBOM IMTOMOIITH,



npaBuI pabOTHI C BellleCTBaMU. 3HAUUTENbHAs PoJib B [IporpamMme OTBOJIUTCS XMMUUYECKOMY SKCTIEPUMEHTY.
brnaromapst aToMy oOy4aroniygecs NpuoOpeTaroT MOTHBALMIO M MHTEPEC MATbHEUIEro W3y4eHUs MpeaMera.
[IporpamMa HOCHUT cOaJTaHCUPOBAHHBIM XapaKTep W HaIpaBlieHA Ha pPa3BUTHE

MH(POPMAITUOHHOU KYJIBTYPbl 00 y4arOIINXCSI.

ConepxaHre mporpaMMbl OINPENETSETCS C YYETOM BO3PACTHBIX OCOOEHHOCTEN

O00YyYaIOIIUXCs, IUPOKUMHU BO3MOKHOCTSIMH COIUAIM3AIINH B TIPOIECCE OOIICHHUS.

He.]'lb NnmporpamMmasl : YIOBJIICTBOPUTL ITO3HABATCIBHBIC 3aIIPOChI IleTeﬁ, pa3BUBATh I/ICCHCI[OBaTCJ'IBCKI/II\/'I noaxona K
HN3Y4YCHHUIO OKpPYKAromiecro Mupa U yYyMCHHC INPUMCHATbL CBOM 3HAHUA HA IMPAKTHUKC,pACIIUPUTH 3HAHUA YYAIIUXCA O
IMPUMCHCHUU BCHICCTB B HOBCGI{HCBHOﬁ JKU3HH, PCaIN30BATH O6HICKYHI>TypHLII\/'I KOMIIOHCHT.

3agayu:
IIpeomemmupvie:
* ChopmMupoBaTh HaABBIKH 3JIEMEHTAPHOM UCCIIEI0BATENBCKON PadOTHI;
* PaciumpuTh 3HaHMS yyalmxcs 110 XUMHH, dKOJIOTUH;
* Hayunts npuMeHsITh KOMMYHUKATUBHbBIE U IPE3EHTAIMOHHBIE HABBIKH;
* Hayunts opopmiasiTe pe3yabTaThl CBOCH pabOTHI.
Memanpeomemmnuvie:
* Pa3BuTh yMEHHE POEKTUPOBAHUS CBOEU NEATENBHOCTH;
* [Iponomxuth (popMHpOBaHHE HABBIKOB CaMOCTOSITEIBHOM padOThl € pa3IMYHBIMU UCTOYHHKAMH HUH(pOpMaLNY;
* [IponomxuTh pa3BUBAaTh TBOPUYECKUE CIOCOOHOCTH. JINUHOCTHBIE:
* [IponomKUTh BOCIIMUTAHWE HABBIKOB JKOJIOIMYECKON KYJIbTYpPbl, OTBETCTBEHHOI'O
OTHOILIECHUS K JIIOJSM U K IPUPOLE;
* COBEpIIEHCTBOBATh HABBIKU KOJUIEKTUBHOM paOOTHI;
* CnocoOCTBOBaTh MOHUMAHHUIO COBPEMEHHBIX MPOOJIEM HKOJOTMU M CO3HAHUIO MX aKTyaJbHOCTH.

Anpecatr nmporpamMmMbl

[IporpaMma OpUEHTHpPOBaHA Ha JOIMOJHUTEIBHOE OOpa3oBaHUE OOYyHarOLIUXCS
13-14 ner.

dopma 00yueHust

®opMbl 00yUYEHHUS: OYHAA, C IPUMEHEHUEM AIIEKTPOHHOTO O0YUEHUS .

[Ipu nmpoBeAeHNY 3aHATUN UCTIONB3YIOTCS TPU (POPMBI PAOOTHI:



- JIEMOHCTpAIlMOHHAs, KOrja oOydarollMecs CIyHmaloT OOBbSICHEHHUs Iejarora W HaOIH0JaroT 3a
JEMOHCTPAIMOHHBIM KPAaHOM JIM KpaHaMU KOMIBIOTEPOB Ha YYCHUYECKUX pab0OuYnX MECTaXx;

- (ppoHTANIBHASA, KOTJa OOydYarOIIMECs CUHXPOHHO PabOTarOT MO yIpaBJIeHUEM

neiarora;

- CaMOCTOsITeNIbHAsI, KOrJa OOyYarolIyMecsl BBIMOJHAIOT JIA0OpATOPHYIO paboOTy B T€UEHHE YACTU 3aHSTHUA.
O0BbeM nporpamMmmel.

['otoBOM KypC IpOrpaMmbl pacCUYMTaH Ha 35 4acoB

Peskum 3aHATHIA.

J171st Bcex BUJIOB ayIUTOPHBIX YUEOHBIX 3aHATUN aKaJeMHUYECKUM Yac yCTaHABIMBAETCS MIPOJOJIKUTEIBHOCTHIO
45 MuHYT.

[TeproguyuHOCTh 3aHATUN - 1 pa3a B HENEIO.

Oco0eHHOCTH OpraHu3anum 00pa3oBaTeJILHOIO Mpouecca.
3aHaTvs (B 3aBUCUMOCTHU OT IIEJIeM 3aHSATUS U €ro TeMbl), BKJIIOYas ydeOHbIC 3aHSATHS, HAPABJICHHbBIC HA
MPOBEJICHUE TEKYIIIETO KOHTPOJISI OCBOCHUS MPOTPaMMBbl:

- TPYIIIIOBEIE;
- WHJVBU/IyaJbHbIC;

- KOHKYPCHBIE WIPOBbI€ 3aHATHS (CTPOSTCS B BHJE COPEBHOBAHUSI Ui TOBBIIICHUS aKTUBHOCTH
O00YyYaIOIIUXCA U UX KOMMYHUKALMU MEXKY COO0M);

KOMOMHHUPOBAHHBIC (7151 PEIICHUS HECKOJIBKUX YUECOHBIX 3a7a4);

KPYIJIBIA CTOJI - HE(opMaIbHOE 00CYX/I€HUE BRIOPAHHON TEMATHKH;

MO3roBasd araka,

poJieBasi urpa;

KOHTPOJIbHBIE MEpPONpUsATHUs (CaMoCTOsITEeIbHAsT paboTa, TECTUPOBAHME, BUKTOPWHA, 3a4eT, MpPE3CHTAIS;
JEMOHCTPAIMSI KOHTPOJIBHOTO Keica).



Leab mporpaMmsbl: yJOBICTBOPUTh MO3HABATEIBHBIE 3alPOCHI JETEW, pa3BUBATh HCCIEAOBATEIbCKUI
MOJAXO0A K HM3YYEHHUIO OKPYKAIOIIEro MHUpPAa M YMEHHE MPUMEHAThH CBOM 3HAHUS Ha MPAKTUKE,pACHIUPHUTH
3HAHUS y4YallluXCid O NMPUMEHEHUU BEIECTB B MOBCEIHEBHOM >KU3HH, PEaTU30BaTh OONICKYIbTYpPHBIN
KOMITOHEHT.

3apaun:
IIpeomemnvie:
* CchopMupoBaTh HaBBIKH JIEMEHTAPHON UCCIIEI0BATEIBLCKOM pabOTHI;
 Pacuiuputh 3HaHUS y4alIuxcs o XMMHUU, YKOJIOTUH;
* HayuuTh npuMeHsITh KOMMYHUKATUBHBIC U MPE3CHTAIMOHHBIC HABBIKH;
* Hayunth 0OpMIISATh pe3ybTaThl CBOCH paOOTHI.
Memanpeomemmubwie:
 Pa3BuTh yMEHUE MPOECKTUPOBAHUS CBOEH NESATEIBHOCTH;
* [Ipogonxutek (HOpMHUpPOBAHHE HABBIKOB CAMOCTOSITEIBHOM pabOThl C Pa3IWYHBIMU UCTOYHUKAMMU
uHpopmanuy;
* [Ipo101>XUTh pa3BUBATh TBOPUECKUE CIOCOOHOCTH. JINUHOCTHBIE:
* [Ipo10>kUTh BOCHUTAHUE HABBIKOB JKOJOTMYECKOW KYJIBTYPBI, OTBETCTBEHHOT'O
OTHOIIICHUS K JIIOJIIM U K IPUPOJIE;
* COBEpIIIEHCTBOBATh HABBIKU KOJIJIEKTUBHOM pabOTHI;
* CriocoOCTBOBaTh MOHMMAHUIO COBPEMEHHBIX MPOOJIEM JKOJOTMH M CO3HAHUIO HMX aKTyaJIbHOCTH.
Jluunocmuuie:
- (popMupOBaHUE NUCHUILUIMHUPOBAHHOCTU, OTBETCTBEHHOCTH, CAMOOpPTaHU3AIUU,
1EJCYCTPEMIICHHOCTH, IPUBUTHS aKKYPATHOCTU U OMPSATHOCTH;
- (hopMUpOBaHUE YBAKECHUS K Uy>)KOMY MHEHHUIO;
- pa3BUTHE TPYJOBOIO BOCIUTAHUS IMOCPEICTBOM CaMOCTOSITEIIBHOM paldOThHI C
METOJIUKAMH, IPOBEAEHUS IKCIEPUMEHTOB U 00paOOTKOM X pe3yJIbTaTOB;
- (hopMUpOBaHUE €CTECTBEHHOHAYYHOI'O MUPOBO33PEHHUS IIIKOJIbHUKOB, PA3BUTHE
JUYHOCTHU peOCHKA.
O:xugaemMble pe3yJibTAThI.
Jluunocmuuie:



* 0OCO3HaBaTh Cce0sl IIEHHOM 4YacThiO OOMBIIOr0 pa3zHOOOpa3HOro Mupa (IPUPOALI HOOIIECTBA);

* HCIIBITHIBATh YYBCTBO TOPJOCTH 32 KPACOTY POJHOM MPHUPO/IbI, CBOKO Mallyto Ponnny,ctpany;

* popMyIHUpPOBATH CAMOMY MPOCTHIC MPABUJIA TTIOBEACHUS B IPUPO/IE;

* 0OCO3HaBaTh ce0s rpaxaaHuHoM Poccuu;

* O0BSCHSTH, YTO CBSI3BIBAET TEOSI C UCTOPUEH, KYJIBTYpOU, CYb00I TBOEro Hapoja u Bcer Poccuu;

* ICKaTh CBOIO TMO3HUIIMI0O B MHOTO0Opa3vu OOIIECTBEHHBIX U MUPOBO33PEHUECKUXITOZUIINM, ICTETUUECKUX U
KYJbTYPHBIX IPEANOUYTCHU;

* YBa)XKaThb NHOE MHEHUE;

* BbIpa0aThIBAaTh B MPOTUBOPEUYUBBIX KOH(MIUKTHBIX CUTYaIUsIX MTpaBUiia MMOBEICHUS.

Memanpeomemmnuwie:

B ob6nactu koMMyHHKAaTUBHBIX Y'Y /1:

* OPraHM30BBIBATH B3aUMO/JICHCTBUE B IPYyIIIE(pacIpeAEsTh POJIH, I0rOBAPUBATHCS APYIC APYTOM U T.1.);

* IPEABUICTH (MPOTrHO3UPOBATH) MOCIEACTBUS KOJJIEKTUBHBIX PEIICHUN;

* 0(pOpMIISITH CBOU MBICJIM B YCTHOM Y MUCHMEHHOM PEYU € y4 ETOM CBOMX YUYEOHBIX U )KM3HEHHBIX PEUEBBIX
CUTYyallui, B TOM 4yuciie ¢ npuMmeHenuem cpeacts UKT;

* pU HEOOXOAUMOCTH OTCTaMBATh CBOIO TOYKY 3PEHHUS, apryMEHTHPYS €€. YUHUThCA MOJATBEPXKAAaTh
apryMeHThI (paKTaMu;

* CIIyIIATh JIPYTUX, TBITAThCA MPUHUMATH JIPYTYI0 TOYKY 3pEHHUS, OBITh TOTOBBIM M3MEHHUTH CBOIO TOUKY
3pEeHUs.

B obnacmu peeynsamusnvix YVJ/I:

* OIIPEACIISTH 1IEIb YUeOHOM NESATEIbHOCTH C TIOMOIIBIO YUYUTENS U CAaMOCTOSITENIbHO, UCKAaTh CPEJICTBA €€
OCYILECTBJICHHS;

* YYUTHCS OOHApY>KUBaTh U (POPMYJIHUPOBATHL yU4eOHYIO TpoOJieMy, BHIOMpATh TEMY IMPOEKTA;

* COCTABJIATH IUIAH BHITIOJIHEHHUS 33/1a4,pEIICHUs TPOOJIEM TBOPUYECKOTO U TOMCKOBOI'O XapaKTepa, BHITOTHEHHUS
MIPOEKTA COBMECTHO C YUUTEIIEM;

e paboTas MO IJIaHy, CBEPSITh CBOU JECUCTBUS C IEIbI0 M, MPU HEOOXOAUMOCTHU, U CHPABISATH OIINOKHU;
e paboTas MO COCTaBJIECHHOMY IUIaHy, MCIOJIb30BaTh, HApsAy C OCHOBHBIMH, U

JOTIOJTHUTENIbHBIE CPEICTBA (CIIpaBOYHAS JIUTEPATYpPa, CIOkKHBIE TPUOOpPHI, cpeacta MKT);

* MpeAnoJarath, Kakas UHGOpMaIKs HYKHA;

* OTOMpaTh HEOOXOAUMBIE CIIOBAPU, SHITUKIIONEANH, CIPABOYHUKH, FJIEKTPOHHbBIEC TUCKH;

* COMOCTABIATh U OTOMPATh MH(POPMAIUIO, TOJYYECHHYIO W3 Pa3JIMYHBIX HCTOYHHUKOB



(cioBapu, YHIMKIONEANH, CIIPABOYHUKH, FJIEKTPOHHbBIC TUCKH, CETh HTEpHET);

* BBIOUpATh OCHOBAHMUSI 11 CPAaBHEHUS, KiaccuPpukanu o0bEeKTOB;

* YCTaHABJIMBATh AHAJIOTMU U MPUYUHHO-CJIEJCTBEHHBIC CBSI3HU;

* BEICTPAUBATh JOTUYECKYIO LIEIb PACCYKICHUM;

* IPEJICTABIIATh HHGOPMAIMIO B BUIE TAOJIHII, CXEM, OITIOPHOT'O KOHCIIEKTa, B TOM YHCJIE C TPUMEHEHHEM CPEJICTB
HKT.

* OPraHU30BbIBATH B3AUMOJICUCTBUE B IPyIIe (pacupeaeisaTh POiIu, J0r0OBapuBaThCs APYT C IPYTrOM U T. 11.);

* IPEeABUIETH (MPOTrHO3UPOBATH)TOCIEACTBHS KOJJIEKTUBHBIX PEIICHUI;

* 0(bOpMIISITH CBOM MBICTH B YCTHOM ¥ MUCbMEHHOM peuu ¢ y4€TOM CBOUX YUE€OHBIX U )KM3HEHHBIX PEUEBBIX
CUTYyallul, B TOM yuclie ¢ npuMmeHenueM cpeacts UKT;

* IpU HEOOXOAUMOCTH OTCTaMBATh CBOIO TOYKY 3PEHUS, aApTyYMEHTHUPYS €€. YUHUThCA MOJTBEPXKAATh
apryMeHThl (hakTaMu;

* B XOJI€ MPEJICTABICHUS IPOEKTA YUYUTHCS AABATh OLIEHKY €0 PE3YyJIbTAaTOB;

* IOHUMATh NPUYUHBI CBOETO HEYCIIEXa U HAXOJUTh CIIOCOOBI BHIXO/A U3 3TOU CUTYyAIlUHU.

IIpeomemmnuvie:

* MpeanoJiarath Kakas HHGOpMaIis HyKHa;

* OTOMpPATh HEOOXOAUMBIE CIIOBAPHU, SHIUKIIONEINH, CIIPABOYHUKH, JJIEKTPOHHBIE TUCKHU;

* COIMOCTABIIATh U OTOMPATh HH(DOPMALINIO, TOTYICHHYIO U3 PA3JIMYHBIX UCTOUHUKOB (CIIOBapH, SHIIMKIIONEINH,
CIIPABOYHUKH, DJICKTPOHHBIC TUCKH, CeTh IHTEpHET);

* BEIOMpATh OCHOBAHUS JIJIsl CPABHEHUSI, KJ1acCU(PUKAIIUU OOBEKTOB,;

* YCTAHABJIUBATh AHAJIOTUH U IPUYUHHO-CJIEACTBEHHBIE CBSI3H;

* BRICTPAMBAaTh JOTHUUYECKYIO LIENb PACCYXKICHHUI;

* IPEJICTABIIATh HH(POPMALMIO B BUJIE TAOJIHI], CXEM, OTOPHOIO KOHCIIEKTA, B TOM YKCJIE C TPUMEHEHHEM CPEJICTB
HKT.

DopMbI M METOAbI KOHTPOJIS.

Bxoasiuii KOHTpOJIb—ONpeAeiCHNE YpOBHS 3HAHWM, YMEHUMN, HABBIKOB B BHUJE Oecell, MPaKTUYECKUX padoT,
BUKTOPHUH, UTP.

[IpomMeKyTOUHBIN KOHTPOJIb: KOJJIEKTUBHBIN aHAIIN3 KaXKI0M BBIMIOJHEHHONW PabOThl M caMOaHaIM3 ;[IPOBEPKa
3HAHUM, YMEHUH, HABBIKOB B X0JI¢ OeCceIbl.



NTOroBbIii KOHTPOJb: MPE3CHTAIMA TBOPYECKUX M HMCCIEAOBATEIILCKUX pPa0OT, y4yacTHE B BBICTaBKaXxX U
MEpONPUATHUAX, YHACTHE B KOHKYPCAX MCCIIEI0BATEIbCKUX PAOOT B IIKOJILHOM HAYYHOM OOIIECTBE,
AKOJIOTMYECKOM 00111ecTBe. @OpPMBI TOABEICHHS UTOTOB pealnu3aliuy MporpaMMBl.

 IToroBbie BEICTABKH TBOPUECKUX PA0OT;

* [TopTdonmo u npe3eHTaluuu ¢ UCIC0BATEIBCKON EITEIIbHOCTH;

* Yyactue B KOHKYpcax UCCJIeI0BaTeIbCKUX paboT;

Y4eOHBIN MJIAH

Ne | HazBanue tem KonmuecTBo yacos dopma

n/n BCETO TeOpus IIPaKTHKA | KOHTPOJIS

1 XuMHS HAyKa O 3) 4 1 TectupoBanue

BEIIIECTBAX

2 BemiecTBa BOKpyr Hac 25 18 7 BukTtopuna
IIpakTrueckas
pabota

3 YTO MBI Y3HATIU O XUMUU | D 2 3 3amura
IIPOCKTOB

Y4eOHO-TEeMATHYCCKHUH MJIAH

Ne Ha3zBanue pasnenos O0ObeM yacoB
/11 Bcero B ToMm uncne
4acoB teopusi | IIpakrTuka
1 «XHUMHUSI—HayKa O BEIIECTBAX U UX MPEBPAILICHUIX )
1.1 | Xumus — Hayka o BeniectBax. Mcropust 1 1 -
Ppa3BUTHUA XUMHH. 3HAKOMCTBO ¢ KAOMHETOM




XUMHUU.

1.2 | [IpaBuia TexHUKH O€30MACHOCTH. 2 1 1
3HAKOMCTBO C JIa0OpaTOPHBIM
000pYyI0BaHHEM.
1.3 | 3nakoMcTBO ¢ IUdpOBOIt TabopaTopueii mo 2 1 1
xumud Releon.
2 BeriecTBa BOKpyT Hac
2.1 | duznueckue cBOKWCTBA BeNeCTB. UNUCTHI 2 1 1
BemecTBa u cMecH. CrocoObI paszeicH
cMecei.
2.2 | Bona u ee cBoiicTBa 2 1 1
2.3 | PacBopbl.OK30 U SHIOTEPMUYECKUE PEAKIIUU 3 2 1
TIPY PACTBOPEHUU BEIIECTB
2.4 | CBeun UX COCTaB U BUJBI. 2?2 1 1
2.5 | Meranbl, KOTOpbIE HAC OKPYKAIOT. 2 1 1
2.6 | YKCycHas KucioTa , €€ CBOMCTBa 2 1 1
2.7 | IInmeBast cona 1 0,5 0,5
2.8 | Yaii. McTopus , Buabl, 3HaUCHUE 2 1 1
2.9 | Momoko: 2 1 1
2.10 | Meuto u CMC 3 2 1
2.11 | BemectBa Hamie anteku 5 3 2
3 YT0 MBI y3HATU O XUMUU
3.1 | [loaroroBka MHUHU IPOEKTOB. 5 2 3

Conepxanne mporpaMMsl
Pa3zoen 1. «Xumus—Hayka o BellleCTBaxX U UX MPEBPALIECHUAX» - 5 4acOB

Xumus unu marus? Hemuoro u3 NCTOPUH XNMHUU. Anxumus. Xumus BUYCpa, CCTOAHA, 3aBTpa. TexHnka 0€30I1aCHOCTH B KAOWHETE
XUMHHU.



JlabopaTtopHoe o6opynoBaHue. 3HAKOMCTBO C Pa3JaTOYHBIM OOOpPYAOBAHHEM [JIsl MPAKTUYECKUX U JJAOOPATOPHBIX padoT.
ITocyna, e€ Buabl M Ha3HaUYeHUE. PEakTUBBI U X KJIACCHI.
OOpaiiieHue ¢ KUCJIOTaMH, IIeT0YaMH, SIOBUTHIMH BellecTBaMH. Mepbl MEpBOM MOMOIINM MPH XUMHUYECKUX 0XKOTrax U
oTpaBieHUsAX. BbipaOoTka HaBBIKOB 0€30MaCHOM padOoTHI.
JeMoHcTpanus. Y IMBUTEIbHBIE OIIBITHI.
Jlabopamophas paboma 1. 3HaKOMCTBO ¢ 000PYIOBAaHUEM JIJIs1 IPAKTUYECKUX U JTAOOPATOPHBIX padoT.
Jlabopamopnas paboma 2. 3HakoMCTBO ¢ MppoBoi TabopaTopueii mo xumuu Releon.
[IpakTtuueckas padoral. M3ydeHue Temneparypsl IUIaMEHH TPY TOPEHUU PA3TUYHBIX BEIIECTB.
Pazoen 2. «BemectBa BOKpyT T€0sI, OTJISTHUCH ! » — 25 yacoB

BemectBo, ¢pusznueckue cBoiicTBa BeniecTB. OTiIMune YUCTHIX BEUIECTB 0T cMeceil. CriocoObl pasaenenus cmeceit. Boga. Muoroe
71 MBI 0 Hell 3HaeM? Boja u e € cBoiictBa. Uto HeoObruHOro B Boje? Boga npecHast, TMCTUIUIMPOBaHHAS, MUHEPAJIbHAS U
MOpPCKasl.

CniocoObl OYMCTKH BOJIBI: OTCTaMBaHKE, (PUILTpOBaHUE, 00€33apaKUBAHUE.

[IpuroroBieHue BOJHBIX PaCTBOPOB. Buabl paCTBOPOB, paCTBOPUMOCTD. TEIUIOBBIE SIBIEHUS IPU PACTBOPECHUMU.

BemectBa roproune u Heroprourne. CTpOCHHE MIIAMEHHU.

Cgeun, ux cocraB. duznueckue cBoricTBa napaduHa U BOCKA.

Mertabl, KOTOpbIE HAC OKpYKatoT. M3yueHne GU3n4ecKkux CBOMCTB METAJLIOB.

CTOJ0BBIN YKCYC M YKCyCHas 3cceHIus. CBOMCTBA YKCYCHOM KHUCIOTHI U €€ (PU3HOJIOTMYEeCKOro Bo3aeicTaue. [Ipumenenue
YKCYCHOM KUCJIOTHI.

[TutbeBas coga. CBOWCTBA U IPUMEHEHHE.

Yaii, coctaB, cCBOMCTBa, (U3UOIOTMYECKOE JEHCTBUE HA OPraHU3M YeJIOBEKa.

Monoko: coctaB, IPUMEHEHUE, 3HAYEHNUE, BUIBI.

Mpbuio mnu mbputa? OTiM4YHMe XO34MCTBEHHOrO MbUIa OT TyajeTHoro. lllenoynHoit xapakTep XO03sICTBEHHOTO MbLIA.
CrupanbHble TOPOIIKYU U ApYrue Moroiue cpeacrna. Kakue nopoiiku caMmpeie onacHbeie. Hamo 1 onacatbest sKUAKUX MOIOIIUX
CPEACTB.

MHuorooOpa3ue JeKkapcTBEHHbIX BemiecTB. Kakue nekapcTBa Mbl OOBIYHO MOKEM BCTPETUTDH B CBOEH JOMAIIIHEW anTeuke?
AnTteuHblid O U ero cBoiicTBa. [loueMy flon HaO AepKaTh B IJIOTHO 3aKYIIOPEHHOM CKISTHKE. «3€J€HKa» WU PacTBOP
OpuuianToBoro 3eneHoro. Ilepekucs Bomopoaa u rugaporeput. CBONCTBA MEPEKUCH BOAOPO/A.

ACIVpYH WIN aleTWICATUIUIIOBAS KUCI0TAa U €ro CBOMCTBAa. ONAaCHOCTh MTPU MPUMEHECHUU aCTIUPUHA.
Jlabopamoprnaapaboma 1.113yuenue cTpoeHue rmiaMmeHu. M3ydeHue cBOWCTBA MJIAMEHU Pa3IUYHbBIX BEIIECTB.
[IpakTuueckas padora 1. Paznenenue cmeceil.
Jlabopamopnas pabomamaZ2.CBORCTBa Pa3IMYHBIX BUIOB BOJIHI.

[IpakTtuyeckas pa6ora2.O4ncTKa BOIBI.
Jlabopamopnasa pabomama3. OnpeneneHue TeEMIEpATyphl IUIaBICHUS U KPUCTAIUIM3ALUU BELIECTB.




Jlabopamopnas pabomamal VI3ydenune GpU3NIECKUX CBOMCTB METAJIJIOB

Jlabopamopnas pabomama6. K30 U YHIOTEPMUYECKUE PEAKIUU TPU PACTBOPEHUU BEIIECTB.

[Ipaktuueckas padora3. IlpuroroBieHne nNepechIEHHOr0 pacTBOpa.

Jlabopamopnas paboma7.CBOUCTBA YKCYCHOM KUCTOTHI.

[Ipaktuueckas paborad4. CpaBHEHHE CBONCTB YKCYCHOM KUCIIOTHI PA3IMYHON KOHIICHTPAIIUHA CO CBOMCTBAMU HEOPTAHUIECKUX
KHCIIOT.

Jlabopamopnasapaboma8.CBoNUCTBA MUTHEBOU COIBI.

Jlabopamopnas paboma 9.CBoiicTBa Yasl.

[IpakTuyeckas padotas.l3yueHue CBOMCTB pa3IMUHbIX COPTOB Yasl.

Jlabopamopnas pabomam1().CBoICTBa MOJIOKA .

[IpakTtuyeckas padorab. OnpeneneHue npuMeceil B pa3IMuHbIX BUIaX MOJIOKA.

Jlabopamopnas pabomal I.CBOICTBA MbLa.

[Ipaktuueckas pabora’7.CpaBHEHHE CBOWCTB pazIn4yHbIX cOpTOB Mbu1a 1 CMC.

Jlabopamopnaspabomal2. HeoObIuHbIE CBOMCTBA TAKMX OOBIYHBIX 3€JICHKHU U Ho/a.

[IpakTuueckas padora8. M3ydeHne CBOMCTB MEpOKCHIa BOAOPOIA.

JlabopamopHnaapabomal3. CBoicTBa aciupuHa.

[IpakTrueckas padora 9. MccnemoBanne NpHUPOMHBIX M MEIUIIMHCKUX TPENapaToB Ha HATUIUE alleTHIICATUIIAIOBOM KUCIOTHI.

Paznen 3. «HTo MBI y3HAIM O XUMUH?» — 54ACOB

HOI[FOTOBK& H 3al1Ta MUHU-IIPOCKTOB

YcioBuil peajin3anum NporpaMmsi.
1. MaTepuajibHO-TEXHHUYECKHE YCJIOBUS pPeaju3alui NPorpaMMbl
1.I{udposast madboparopus o xumuu Releon
2. XuMHU€eCcKasl ocy/ia
3. PeakTuBbl
4. IIpoekTop
5. laTepakThBHAS JOCKA
2. Y4eOHO-MeToan4YecKoe odecnevyeHue nmporpaMmmbl
B cocraB yueOHO-METOIMUECKOT0 KOMILIEKTa K MPOrpaMMe BXOIST:
- y4eOHbIE€ U METOIMYECKHUE TTOCOOUS;
- XAMHWUYECKUE CIIPABOYHUKHU;



- pa3AgaTOYHbIC MaTEpPUAIIbI (TAOIUIIBI, CXEMBI)

- BHUJEO- U ayIUOMATEPHUAIIbI;

- KOMIIBIOTEPHBIC MPOTPaAMMBI.
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