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1. MosicHUTEIbHAS 3aMHCKA

Pa6ouas mporpaMma KpyXKKa eCTECTBEHHOHAYYHOH HAIpaBIeHHOCTH «XuMHuSL BOKPYT
Hacy (manee mporpamma) B pamkax TodKy pocTa COCTaBJICHA B COOTBETCTBHH C JEeVCTBYIOLIHM
3aKOHOIATENbCTBOM Poccmiickoit  @exmeparmuu B 00nmacTu 00pa3oBaHHs Ha OCHOBaHHM
HOpPMATHBHO-TIPaBOBBIX TOKYMEHTOB!
®epepanpHoro 3akoma P® or 29.12.2012 Ne 273-®3 «O6 obpasosaumu B Poccuiickoit
Oepeparuny,
®enepanpreli 3axkon 0T 24.07.1998 Ne 124-®3 «O6 OCHOBHEIX TapaHTHIX HpaB peOEHKa B
PDy;
Pacriopsoxerme 1lpaBuTenscTBa Poccuifckol ®enepamu ot 29 mas 2015 1. Ne 996-p
«CTpaterus pa3sBUTHS BOCIHTAHIS B Poccuiickoit @enepannu Ha meprox 10 2025 roxa»; '
IMpukaz MunucrepcTBa Tpyna H companpHod 3amuThl  Poccmifckoit  Demepanud - OT
05.05.2018 roma Ne 298u «O6 yTBEPKIEHHH IPO(GECCHOHATBHOTO CTaHAAPTa «Ilemaror
JOTIOJTHHTENEHOTO 00pa30BaHMs IETeH H B3POCIBIX?;
IIpukaza MuHHCTEPCTBA IPOCBELICHI Poccniickoit Pemeparuu ot 09.11.2018 Ne 196 «006
yTBepkaeHuH IlopsKa OpraHM3alii W OCYIIeCTBIICHIL 00pa3oBaTeNbHON JESITENBHOCTH 10
JIOTIOTHATEIEHEIM 001e00pa3oBaTeIbHBIM IPOTrpaMMan;
TocTamopienns [ABHOTO TOCYNApCTBEHHOrO CaHHTApHOTO Bpada PO 04.07.2014 Ne 41 «O6
yreepxnennn Canllut 2.4.43172-14 «CaHnuTapHO-3THIEMHUOIOTHIECKUX TpeOoBaHMil K
yCTpOHCTBY, CONEPIKAHHIO M OpraHM3alin pexuMa paGoTEl 0GpPa3OBATENBHEIX OpraHH3aluH
JIOTIOJTHUTEILHOTO 00pa30BaHUs IETEH;
[IpupOMOOXPaHHOTO ~ HOPMATHBHOIO  OKYMEHTA MHO @ 12.13.1-03 Meronudeckne
pexomenzanud. TexHnuka GE30IMaCHOCTH IIPH paboTe B aHATHTHIECKUX JIADOPATOPHAX (obmmme
TI0JI0YKEHHS);

AKTYaJIbHOCTb NPOrPaMMBbI

AKTyambHOCTB TIPOrpaMMbl OOyCIIOBNEHA TEM, YTO COBPEMCHHA’ XUMHuYeckas Hayka
BEIIIIA HA KAYECTBEHHO HOBEII YpOBEHb. B CBS3M ¢ BO3PACTAIONIMM HHTEPECOM K BHICOKHM
TeXHONOTHSIM Ba)KHO TIOBBIIIATE KOMIIETEHIIHH IIKONbHUKOB B 0071aCTH €CTECTBCHHBIX HAYK.
B cHCTeMe eCTeCTBEHHOHAYIHOTO 06Pa3OBAHMS XHMHUS 3aHAMAET BAKHOE MECTO, OTIPENLIIEMOC
POTIBIO XMMIYECKOH HAYKA B [IO3HAHHHU 3aKOHOB IIPHPOJIEI, B MaTepUaILHOM KU3HH 00IIecTBa, B
penteHuy rI00aTbHBIX MPOOIEM Yel0BEUECTRA, B GopMHUpPOBaHUH HAyIHOH KapTHHEI MUPA.

JlaHHas TPOTpaMMa OXBAaTHIBAET TEOPETHIECKHE OCHOBBI XHMHH U TPaKTHUECKOe
HAasHAUEHHe XUMIUeCKUX BEIIeCTB B TIOBCEIHEBHON JKU3HII MO3BOJIACT DPACIIMPUTH SHAHII
0OyJarOIIUXCsl 0 XHMUYCCKHX OIBITaX, CIIOCOGCTBYET OBJIAIEHHIO METONUKAMHI ITPOBEICHUS
SKCIIEPUMEHTOB.

[IpaxTHdeckas HANPaBIEHHOCTh H3Y4aeMOro Marepraia Aeiact IAHHEBII Kypc OYCHB
aKTyaJIbHBIM.

B xome BBIIONHEHHs J1a0OPAaTOPHBIX M MPAKTHYCCKHX paboT y 0OyJarouIuXCs
GopMHupyeTCs yMEHHE PABHIIBHO, aKKYPaTHO 1 GepesxHo paboTaTh ¢ XUMAYCCKHME PEAKTHBAMU
1 naGopaTopHoi mocynoif. OTO Ba)KHOE IPAKTAIECKOS yMEHUE HEe0OXO0IHUMO JIFO00MY YETTOBEKY.
BrimosHeHHe J1a00paTOpPHEIX paboT pasBHBACT yMCHHA HaOMIoNaTh U OOBSICHATE XUMHUCCKUE
SIBIICHMS, AHATH3HPOBATH U JIENaTh BEIBOABI O IPOBEICHHBIX OMBITAX H IKCIEPHUMEHTAX.

OTangyuTe IbHbIE 0c06eHHOCTH NMPOrPaMMBbI

OTIHIrTeIbHAs 0COGEHHOCTh [IporpaMMEL OT YK€ CYLIECTBYIOIIHUX B TOM, UTO B Hell ynensaeTcs
GOIbIIIOE BHUMAHHE IPAKTHUECKOH IesITeNBHOCTH 00y IarOIIHXCSL.
Kypc maeT BO3MOXKHOCTH B JOCTYIHOM dopMe MO3HAKOMUTBCS € XUMHYECKHMH BEIIECTBAMH
OKPYKAIOIIMMH YUAIIHXCSI, TPHOOPECTH OTIBIT paGoTEl B XHMHYECKOH 1a00paTOpHH, OKYHYTECA
B MHp XHMHH BEILIECTB H MATEPHANIOB, XUMHYECKHX OIBITOB, HAYIHTHC BBIIEJIATH TIPOOIIEMY H
HAXOIMTH ITyTH PEIIeHHs Yepe3 SKCIEPHMEHT.



HoBu3na

Hosu3Ha gaHHOM [IporpaMMBl COCTOMT B JITYHOCTHO-OPHEHTHPOBAHHOM o0yuerwuu. st
KasKIOr0 00YYaIOIIerocs CO3NA0TCsl YCIOBHSA HEOOXOMMMBIE ISl PACKPEITHS M PEATH3AINN Cro
CHOCOGHOCTEH C MCIONB30BAaHHEM pAasiIMYHBIX METONOB OOy4YeHHS M  COBPCMEHHBIX
TIearOTMUeCKAX TEXHOIOTHH: METO/, IPOEKTOB, UCCIIEN0BATEIECKIC METOAEL, nHQOpPMAaLHOHHBIE
texmonorun 0b6yueHus. Vcrmons3oBaHue 000pyIOBAHUS LIEHTPA «Touxa poctay. ITO CO371aeT
fa3y VI CaMOCTOATENBHOIO YCIICIIHOTO YCBOEHHUS HOBBIX 3HAHUM, IPH KOTOPBIX KaXKIbIX
oGydaronuiicst puIaraeT CoOCTBEHHBIE TBOPUECKUE YCHIIHS I HHTCIUIEKTYAIBHDIC CITOCOOHOCTH.

Ienarornueckas mejsecoo0pasHOCTh

[Tenarormyeckasl Ienecoo0pasHOCTb IPOrPaMMbl 3aKJIFOYAETCA B TOM, OHA OTBETACT
noTpebHOCTAM —o0mecTBa M 00pasOBaTeNbHBIM  CTaHIApTaM obmero o6Opa3oBaHHS B
dbopMHpOBaHUH KOMIIETEHTHON TBOPYECKON JIMIHOCTH.

[IporpaMMa BKJFOYAET TEOPETHUECKY0 M IPAKTHUCCKYIO IOATOTOBKY K H3yHCHITIO
BEIECTB, C KOTOPBIMU CTATKHBACMCS KaXKIBIH MEHb, COCTOSIMIYIO B OCBOCHHH IPABHI TCXHIKA
6e30NmacHOCTH M TIEpBO MOMOIIH, IPaBHI PabOTEl C BEIIECTBAMH. 3HaunTeNbHAS DPOJIEL B
IporpaMMe OTBOIJHTCS XHUMHYECKOMY SKCIEPUMCHTY. Braromapss 3TOMYy  00ydYaromriecs
NpHOGPETAIOT MOTHBAIMIO ¥ MHTEPEC NANbHEHIIEro H3yIeHHs IpeIMETa.

[IporpaMma HOCHT cOanaHCHPOBAHHBIN XapakTep W HANpaBieHa Ha DasBUTHE
HHQOPMAIHOHHO KYJIBTYPBI 00yJaIOMHXC L.

CozepikaHue MPOrPaMMbl ONpPENENseTcss ¢ yUETOM BO3PAaCTHBIX ocobeHHOCTEH
00 yJaIoIUXCs, IMHPOKUMH BO3MOYKHOCTSMH CONMATHU3AIHH B ITPOLIECCE oO1IeHHs.

ITenb NporpaMmbl AOMOJHHTEILHOr0 00Pa30BANIISI 10 XHMUIIL
- pa3BHBATh IMYHOCTE pebeHka, GOpMUpYst U MOANEPIKUBAs MHTEPEC K XMMUM;
-yIOBNETBOPSATH MO3HABATENBHBIE 3aNPOCE] IeTeH, PA3BUBATH MCCNE0BATENLCKUI MOAXO0/ K H3YYEeHHUIO
OKpY’KaloLIEro MHpa U yMEHHME MPUMEHSITE CBOM 3HAHMS Ha MPaKTHKE;
- PaCILMPUTH 3HAHMS YUALIMXCs O TIPHMEHEHHH BEIICCTB B NoBceHEBHOM KU3HU, pean3oBaTh
OBLIEKYIBTYPHEIH KOMIIOHEHT;
- IPOJOJDKHTE POPMHPOBAHUE 3HAHNH, YMEHHUH 1 HAaBBIKOB CAMOCTOSTEIbHOM OKCIMEPUMEHTANEHON U
MCCIIE10BATENBCKOI AESTEEHOCTH M PA3BHTHE MHAMBMAYANIBHOCTH TBOPUECKOrO MOTEHLHANA yUCHHKA.
T'1aBHbIE 3a8a4H:
- ch)OpMHPOBATH HABBIKH MCCIIENOBATENBCKOH PAaGOTI;
- PACIIMPUTH 3HAHUS YUaLIMXCS 110 XUMHH, SKOJIOTHH;
- HAYYHMTb NPUMEHSATh KOMMYHHKATHBHBIC M NPE3CHTALIMOHHBIC HABBIKH;
- HayuHTb O(YOPMIIATH PE3yNbTaThl CBOEH PabOTEL;
- Pa3BUThL YMEHHE NIPOEKTHPOBAHMS CBOCH ASATENLHOCTH;
- CII0COGCTBOBATH PA3BUTHIO JIOTMUECKOTO MBILLIICHHS, BHUMAHHSL;
- 3apa4yu:
IIpeomemmnuie:
+ CopMHEpPOBATH HABBIKH 3IEMEHTAPHO HCCIe[0BaTeIbCKOH paboTEI;
+ PacmmpuTh 3HAHUS YUAIUXCs 10 XUMHIH, SKOTIOTHH;
+ Hay4nTh IpHUMEHSTh KOMMYHHKATUBHBIE H TPE3EHTAIMOHHBIC HABBIKI;
+ Hay4uTb 0(OpMIISITH Pe3ybTaThl CBOEi padOTHL.
Memanpeomemmuuie:
+ Pa3BuTh yMeHHe IPOSKTHPOBAHHUS CBOCH JESITETIEHOCTH,
TIpomomKkuTs  (GOPMHPOBAHHE  HABBIKOB  CAMOCTOSTENBHOM paGoTBl €  Pa3INYHBIMA
HCTOUYHHKAaMHU HH()OpMaLUN;
+ [TpOIOMKUTE PA3BHBATh TBOPUECKHE CIIOCOOHOCTH.
Jluunocmmue:
+ [TpOJIOMKUTE BOCIIUTAHHE HABEIKOB JKOJOTHYECKOH KYyJIBTYPBL, OTBETCTBEHHOTO
OTHOIIEHUS K JIFOJIIM U K IIPUPOJE;
» COBEpIICHCTBOBATH HABEIKM KOIIEKTHBHOMN paboTE;
+ Crioco6CTROBATH — TMTOHMMAHHIO COBPEMEHHBIX IIPOOJNEM  OKOJOTMH W CO3HAaHMIO KX
AKTyaJIbHOCTH.



®opma o00yueHHs
@opMBI 00ydeHHUsT: 0UHAS, ¢ IPUMEHEHHEM SIIEKTPOHHOTO 00yueHus.
TIpu IIpoBeISHNHN 3aHATAUN HCIONB3YIOTCS TPH (opmMBI pabOTHL:

-JIEMOHCTPAIMOHHAsl, Korjga o0ydJaroluecs CiIylaroT 0OBsCHEe N Iefarora U HaOIIOAroT
33 IEMOHCTPAIIMOHHEIM SKPaHOM HJIH SKpaHaMH KOMIIPIOTEPOB Ha yueHHIECKHX pabouruX MECTax;
-ponTanbHas, Koraa o0yJalomuecs CHHXPOHHO paboTaroT MoJ yIPaBICHAEM
TIe/1arora;
-CAMOCTOSITENbHAS, KOTNA OOydUaromuecss —BEHITOJNHSIOT 1ab0paTOpHYIo paboTy B TEUCHHE
YaCTH 3aHATHUL.

O0BeM MPOrpaMMBel.

TomoBoO# KypC MpOrpaMMBbl pacCUUTaH Ha 34 gaca.

Pesxum 3aHATHIL.

Jliist BeeX BUIOB ayTUTOPHBIX y4EOHBIX SaHSITHI aKaJeMUIUeCKI Jac yCTaHaBIMBACTCS
IPOJIOJDKHTEIEHOCTEIO 40 MEHYT.

IleproAMYHOCTH 3aHATHH - | pa3a B HEIICIIO.

OcoGenHOCTH Opranm3annum o0pa3oBaTeILHOro Mpolecea.
SamsaTis (B 3aBECHMOCTH OT IelNeH 3aHATHS M Cro TeMEI), BKIOUas yueOHbIe
3aHATHS, HAIPABJICHHbIE Ha IIPOBEIEHHE TeKYLIEro KOHTPOJL OCBOCHHA [IPOTPaMMEL:
- TPYIIIOBBIE;
- HHIUBUIYaJIbHBIE,
- KOHKYpCHBIE WIpPOBBIC 3aHATHsS (CTPOATCA B BHIC COpEBHOBAHMS UL  [OBBILICHH
AKTHBHOCTH 00yYAIOIIUXCS H UX KOMMYHHKAIMH MEXKIY coboit);
- KOMOHMHMpPOBaHHEIE (IS PEIICHHS HECKOIBKUX yueOHBIX 3a1a4);
- KpYTJIBIH CTOJ - He(OpMaIbHOEe obcy KIeHre BEIOPaHHOIT TeMaTHKIL,
- MO3roBasl aTaxa,
- poJjeBasi HIPa;
- KOHTPOJBHEIE MEPONPHATHs (CaMOCTOATENbHAs paGoTa, TeCTHpOBaHWE, BUKTOPHUHA, 3a4eT,
TIpe3eHTAIlHs; JeMOHCTPALIHST KOHTPOJIBHOTO Kefica).

O:xnpaemMsle pe3yabTaThbl.
Jluunocmuuie:
+ oco3HaBaThb CeOs IEHHOH YacTBIO  OOJBIIOrO pa3Ho06pasHoro  Mupa  (IPHPOJIBL
HOO1IIeCTBA);
+ HCIIBITBIBATD TYBCTBO TOPHOCTH 33 KPACOTY POJHOM IIPHPOBL, CBOKO Malyio Ponuny,cTpany,
+ (pOpPMYITHPOBATH CAMOMY MPOCTHIE HPABIIA IOBEACHU B IPHPOIC;
+ 0CO3HABATH ce0s rpakIaHrHOM PoccHi;
v OOBICHATH, UTO CBA3BIBAeT TeOs ¢ MCTOpHEH, KyJIBTYpOH, CyAp0O¥ TBOETO Hapona H BCEH
Poccuu;
v HCKaTh CBOIO IO3UIIMIO B MHOT00Opasdy OOIIECTBEHHBIX U MHPOBO33DEHICCKUXITO3HIIIH,
5CTETHUECKUX H KyTbTyPHBIX IPEAIOYTEHNH;
* yBA)KaTh HHOE MHEHHE;
» BEIpa0AaTHIBATh B IPOTHBOPEUMBBIX KOH(IMKTHBIX CHTYaLsX [IPaBHIa OBCACHHA.
Memanpeomemmuvie:
B o6acT KOMMYHHKATHBHEIX Y Y ]I:
* OpraHM30BBLIBATH B3aHMOJICHCTBHE B rpymme(pacipeiensTh POJH, JOroBapuBaThes Ipyr ©
IpYTOM H T.IL.);
» IpenBH/IETH (IIPOTHO3HPOBATE) ITOCHIEACTBHS KOJICKTHBHBIX pEIIeHHH;
+ 0hOpMIIATE CBOH MBICIH B YCTHOH H [IACHMEHHOIl peur ¢ y4ETOM CBOMX YYCOHBIX H
JKM3HEHHBIX PEUEBBIX CHTYaIlHH, B TOM YHCIIE C TPUMCHEHHEM CPEICTE UKT;
 Opi  HeoOXOMUMOCTH OTCTanBaTh CBOIO TOHUKY 3PEHIL apryMEHTHPYsl €€. YUIUThCA
TIOITBEPIKIaTh apryMEHTHI (hakTaMHu;
* CIIyIIaTh JPYTUX, NBITATHCS IPHHEMATEL JIPYTYIo TOHKY 3PCHILA, OBITH TOTORBLIM M3MEHHTH
CBOIO TOUKY 3PEHHSI.

D A B mnwrnas ;mannnamusuviy VT



+ OIIpENENATh Lieb yUeOHOH IEeATCNBHOCTH ¢ MOMOIIBIO yuuTeNs] I CaMOCTOSITENIBHO, HCKATh
CpeICTBa €€ OCYIIECTBICHNU,
» yUUTBCA OOHApyXHBaTh U (OpPMyTHPOBATH yuebHyto mpobiemy, BbIOMpaTh TEMY IIPOCKTA;
v COCTABINTH IUIAH BBHINOJHEHMs 3aiad,pelIeHust Ipo0neM TBOPYECKOro H IIOMCKOBOI'O
XapaKTepa, BHIIOTHEHH)S [IPOCKTa COBMECTHO C yHHTEIICM,
+ paGoTas IO IUIaHy, CBEPATH CBOU JeHcTBESL C ILENbio W, IpH  HEOOXONMMOCTH, U
CIIPAaBIISATH OMHUOKH;
+ paboTas 10 COCTABJIECHHOMY IIaHy, HCIONb30BATD, Hapsoy C OCHOBHBIMHU, H
JOTIONHATENbHEIE CPECTBA (CIPABOYHAs JTUTEPATypa, CI0IKHEIC npubopel, cpenctsa UKT);
+ IpeJIToNararh, kakas HHQOpManis HyKHa;
+ OTOHpATH HEOOXOMUMEIE CIIOBAPH, SHIMKIIOTIEHH, CIIPABOTHIKH, 3JIEKTPOHHBIE JHCKH;
+ COTIOCTABNISTh ¥ OTGHPATh MH(OPMALMIO, TOTYICHHYIO H3 PASIHTHBIX HCTOMHIKOB
(CIIOBapH, SHIMKIIONEIHH, CIPABOYHHKH, SJICKTPOHHbIC AHCKIL, ceTh MHTEpHET);
» BEIOMPATH OCHOBAHWUS JUIS CPABHCHIL, KIaccupUKaH 00bLEKTOB;
+ yCTAHABIMBAT AHAIIOTUH U [IPHIIHHO-CIE/(CTBEHHBIC CBASH,
» BEICTPAHBATH JIOTHIECKYIO €MD paccy KIeHHH,
' TPEeNCTaBIITh MH(POPMAINIO B BUMC TabJUII, CXeM, OMOPHOTO KOHCIEKTa, B TOM HHCIE C
npumenerueM cpencts UKT.
* OpPraHM30BBIBATH B3AHMOJECHCTBHE B IPYIIIC (pacmpernensTs POJH, JOTOBAPHBATECS APYT C
IpYroM H T. II.);
+ IpenBHIETH (IIPOrHO3UPOBATE)IOCTENCTBHS KOIEKTHBHBIX pereHnH;
+ 0o(OpMIATE CBOM MBICTH B YCTHOH H IHCHMEHHO! pedd ¢ y4ETOM CBOMX YYCOHEIX H
JKI3HEHHBIX PEUEBIX CHTYallHii, B TOM THCIIE C TPUMCHEHUEM CPEACTE UKT;
+ pH  HeoOXOAMMOCTH OTCTaHBarh CBOIO TOHKY  SPCHIL, apryMEeHTHpYs e€e. YUHTBCA
TIOATBEPIKIATh apTYMEHTBI (haKTaMi;
+ B XOJIE IIPEICTABJICHHUS IPOEKTA YUATECS NaBaTh OUCHKY CTO pe3yIbTaToB;
+ TIOHMMATh IPMYHUHEI CBOETO HEYCIeXa M HaXOIHUTh CIIOCOOBI BBIXO/IA U3 3TOH CHTYyallHH.
IIpeomemnule:
+ TIpejIoNaraTh Kakas HHpopMarud HyXKHa;
+ OTOHpATH HEOOXOMUMEIE CIIOBAP, SHIUKIIONCIHH, CTIPABOTHITKH, 3JIEKTPOHHBIE JIHCKH;
v COMOCTABIAT ¥ OTOUPATH HHPOPMAIIHIO, TIOTYIEHHYIO 13 PAIIHTHBIX HCTOUHIKOB (coBapy,
SHIMKJIOMEMH, CIIPABOYHHUKH, JICKTPOHHBIC IHNCKH, CETH WuTepHET);
» BEIOMpATH OCHOBAHMUS JIISI CPAaBHEHNU, KTaccH(GUKAIIH 00BEKTOB;
+ YCTAHABIHBATE AHAJIOTHH M [IPUYIHHO-CIICICTBEHHbIE CBA3H,
* BBICTpanBaTb JIOTHYECKYIO IIEIIb paCCY)I(ﬂEHHﬁ;
* TIpeNCTaBIATh MH()OPMAIMIO B BHAC TaGMUI, CXEM, OMIOPHOTO KOHCIIEKTa, B TOM <HCIIC C
npumenenuem cpenacts VKT.
®opMbI I METOBI KOHTPOJISI.
BXOZIIIT KOHTPONb—OTIpeIelleHIe yPOBHS 3HAHHH, yMeHHH, HABHIKOB B Bure Oecer,
IPaKTHIECKUX paboT, BHKTOPUH, UID.
ITpoMe)KyTOUHBIH KOHTPOJIE! KOTNEKTHBHBIH AHANN3 KAKIOH BEIIOMHEHHOH pabOTHI H
CaMOAHAIIH3 ;IPOBEPKA 3HAHMH, yMEHHH, HABBIKOB B XO/I€ Gecensl.
ITOTOBDIH KOHTPOJIB: TPE3CHTAIIMH TBOPYECKHX M HCCIICOBATCIIBCKHX paboT, ydacTue
B BEICTABKAX M MEPOIPHATHSX, YIaCTHE B KOHKYpCaX HCCIEIOBATE/IBCKUX paboT B MIKOJIBHOM
Hay4HOM OOIIECTBE, OSKOIOTHIECKOM obmecrBe. PopMBl TOABENEHHsS. HTOrOB peATH3alIA
IIPOTPAMMBL.
+ ITOroBbIe BEICTABKH TBOPUECKHX PaboT;
+ TTopTdoHO U MPE3EHTAITUNH C HCIIeI0BATENBCKOM NEATETbHOCTH,
+ YuacTHe B KOHKYPCAX HCCIEI0BATENBCKAX PaboT.



Y4yeOHBIH IIJIaH

[Ne [ Haspamme TeM | KomwuecTBo 9acos | ®opma |
/i BCETO TEOPHs NpaKkThKa | KOHTPOJL
1 XuMmust HayKa O BEIIeCTBAaX U | S -4 1 TectupoBanue
UX IIPEBPAIIEHUIX
p BemecTBa BOKpYT Hac 23 18 7 BukropuHa
[TpaxTHyeckas
pabota
3 YT0 MBI Y3HAJIHA O XUMHUHU 4 2 p. [TpakTrdyecKkas
pabora
KanengapHo-TeMaTIYeCKIIii IIan
Ne Haspanue pa3zieioB O6neM 4acoB
/I Bcero | B Tom umcne
wacos | Teopusi | IIpakthka
1 «XuMHI—HayKa O BEIECTBAX M HX IIPEBPAIICHIIX)
1.1 | Xumus — Hayka o BemecTax. Mcropusd | 1 -
pA3BHTHS XMMHUIL 3HAKOMCTBO C KAOHHETOM
XFIMHUH.
12 | Ipapuna TexHWKE GE30IaCHOCTH. 2 i 1
3HAKOMCTBO C J1a00paTopHBIM
000pyIOBaHUEM.
13 | 3maxomcTro ¢ mudpoBoi tabopaTopuei 1o 2 1 1
xumu# 1o TP.
2 BemecTBa BOKpYyT Hac
71 | ®usmueckre cBoiicTBa BelTecTs. UNCTHIE BemecTsa | 2 1 1
u cmecu. CrocoOst pasmeneHus — CMECeH.
Hcnons3osanne obopyaosanuit mo Totuke pocTa
2.2 | Boma u ee cBOMCTBA 2 1 1
2.3 | PacTBOpEl. DK30 M OHIOTEPMHYECKHE  PEAKIHH 3 2 1
IPH PACTBOPEHUH BEILECTB
74 | Ceam wmx cocran u Bumpl Vcrnosne3opaHue 2 1 1
o6opymoBanuii mo Touke pocra
2.5 | Meramisl, KOTOpBIE Hac OKpYXaroT. | 2 1 1
Ucmonb3oBanie obopynoBanuit mo Touke pocTa
2.6 | YxcycHas xucrnora, ee cpolicTsa. Mcmomnb3oBaHHe p) | 1
o6opymoBanuii mo Touke pocra
27 | Ilmmesas cona. Mcmonp3oBanne 000pyI0OBaHHI IO 1 0,5 0,5
Touke pocTa
2.8 Uajt. Mcropms, BHIBI, 3HAYCHHC. Vcnons30B| 2 1 1
o6opymosanuii mo Touke pocTa
29 | Mouoxo. Vicrons3oBanne o6opynosamuii mo Touke | 2 1 1
pocra
210 | Msuo i CMC. Vicnons3oBanue 06opyaoBanuii 1o | 3 2 1
Touxke pocra
2.11 | BemrecTsa Hamei anTeKu 1 1
-AnTeuHBI HOX 1 1
-3eNleHKa HITH PAcTBOP OPUIIHAHTOBOM 3€JICHN 1 1
-ITepexucs BOOOpOIa 1 1
-ACTIHPUH HITH CAJIHLIJIOBAS KHCII0Ta 1 1 J




Yto MBI y3HAIH O XUMHUK
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Copaep:kaHue NPOrpaMMbl
Pazoen 1. «XuMusi—-HAYKa 0 BemECTBAX H HX MPEBPALICHIIX) - 5 gacoB

Xpvust wid Marus? HeMHOro U3 MCTOPHH XMMHH. AJXIMHUSL. XuMHs BUepa, CEroJHs, 3aBTpa.
Texuuka 6€300aCHOCTH B KaOMHETE XUMHH.

JlaGopaTtopHoe 0GopynoBaHHe. 3HAKOMCTBO C PasfaTOTHbIM 060pynOBaHUEM IJIA PAKTHICCKHX
u abopaTopHbix padoT. Ilocyna, e¢ BUIEI U HA3HAUCHHE. PeakTHBBI U UX KJIACCHL.

OGpamenne ¢ KHCIOTaMH, [IEI0YaMH, STOBUTHIMI BEHICCTBAMIL. Meps! nepBoii IIOMOIIH TIPH
XAMHYECKHIX 0JKOTaX U OTpaBjieHusIX. BepaboTKa HaBBIKOB GesomacHoi pabOTEL.

TlemoHCTpAIWsl. Y THBHTEIBHBIE OIBITEL.

Jlabopamopnas paboma I. 3HAKOMCTBO C 060pyIOBaHUEM JJisl TPAKTHIECKAX 1 1200paTOPHEIX
pabor.

Jlabopamopnas paboma 2. 3HAKOMCTBO C nudpoBoit maboparopuett o xumun TP.
TIpaxTrdeckas paGoral. M3ydenue TeMIepaTyphl IIAMEHH TPIT FOPEHHI PA3THTHBIX BEINCCTE.

Pazden 2. «BemecTsa BOKpYT Telst, ONISHHCH!» — 25 1acoB

BemecTBo, (pu3HUecKue CBOWCTBA BEIIECTB. OT/IMume UHCTHIX BemrecTs oT cMecelf. Crocobs!
pasnenenus cMecell. Boga. MHOroe Jit ML O Heit 3naem? Boza u e & ceoiicTBa. UTo HEOOBITHOTO
B Bozie? Boza ipecHast, MUCTHIIMPOBAHHASL, MEHEPATBHAS K MOPCKAsl.

CII0coGEI OMHCTKH BOJIBL OTCTAMBAHHUE, PUIBTPOBAHHE, 00e33aPKIBAHHC.

[IpHTOTOBJIEHHE BOIHBIX PACTBOPOB. BH/IBI PACTBOPOB, pacTBOpUMOCTE. TerIoBbIe ABNCHUS IPH
PacTBOPEHHUHU.

BemecTra roproure i Heropioune. CTpOSHHE IIAMCHH.

Cpeun, nx cocras. PuU3MMECKUe CBOMCTBA MapaQrHa 1 BOCKA.

MeTaibl, KOTOPEIE HAC OKPYXKAtoT. Mi3yuenne Qu3HIecKix CBOMCTB METAJIIOB.

CTONOBBIIT YKCYC U yKCycHAs scceHmust. CBOHCTBA YKCYCHOH KHCJIOTEI M €€ (PU3HOTOTHIECKOTO
posneiictre. [IpIMeHEeHHEe YKCYCHO# KHCIOTRL

[TutreBad coma. CBOMCTBA U MPUMEHEHHE.

Yait, cocTas, CBOMCTBA, (PH3HOIOTHUYECKOE ACHCTBIE Ha OPTraHI3M HEI0BeKa.

MoJI0KO: COCTaB, IPUMEHEHNE, 3HAUYCHHE, BHIBL.

Meuto wai Mbpia? OTiIH4YHe XO3SIHCTBEHHOIO MbUla OT TyajeTHOIO. [lenounHo# XapakTep
XO035IMCTBEHHOI'O MBIJA.

CTHpaIbHbIE TTOPOIIKH H APYTHE MOIOIINE CPEACTBA. Kaxue TTOPOIIKHA caMble omacHsie. Hazo u
orracaThbCs JKUIKUX MOIOIINX CPECTB.

MHoroo6pasie JeKkapcTBeHHBIX BemecTs. Kakne JTeKkapcTsa Mbl 0OBIUHO MOYKEM BCTPETHTH B
cBoeil JoMamHel anteuke?

ATTeuHsI o 1 ero coiicrsa. [louemy ifox Hano AEpKATh B IJIOTHO 3aKyITOPEHHON CKILTHKE.
«3ejleHKay WM PacTBOp OpHILTHAHTOBOIO 3€JICHOIO. ITepekuch BOZOPOJA ¥ THIPOIMPHT.
CpolicTBa IMepeKUCH BOJOPOIA.

ACITHpHH WM aleTHICAIMIMIOBAS KUCIOTa U €ro cBoifcTBa. OmacHOCTh IIPH IPAMEHEHHH
ACTIHPHHA.
Jlabopamopnaspaboma 1.Visydenne CTPOCHHC INIAMCHI. V3yuenue CBOIICTBA ILIAMEHH
pa3IMYHBIX BEIIECTB.

ITpaxrnueckas pabora 1. Pasnenenne cMecei.
Jlabopamopnas pabomama2.CBOACTBA Pa3JUIHBIX BUIOB BOMDL

IIpaxTuueckas padoTa2. O4nCTKa BOJEBL
JaGopamopuas pabomama3. ONUpefieNieHNe TEMIEPATYPhl TUIABICHIA H KPHUCTAJUIH3AINAN
BEIIECTB.




JlaGopamopnas pabomamal 3yuenne (U3UUECKHX CBOCTB METAILIOB

Ja6opamopnas pabomama6. K30 1 SHAOTEPMUTECKHC peaxIuy TPy PaCTBOPEHHHU BEIIECTB.
TIpaxTiaeckas pa6ora3. [IpHroToBIeHHE MEPECHILICHHOr0 PACTEOPa.

Jlabopamopnas paboma7.CBOKCTBEA YKCYCHOH KHCIIOTBL.

[IpaxTiueckas paborad. CpaBHEHHE CBOHCTB yKCyCHOI! KHCTIOTEI Pa3/IYHON KOHICHTPaliH
CO CBOMCTBAMM HEOPTaHHYICCKUX KHCIIOT.

Jla6opamopnaspaboma8.CBOHCTBA UTHEBOH COZIBL

Ja6opamopnas paboma 9.CBoHCTBA Yast.

TIpakxTHueckas paboras.Vi3yuenne CBOHCTB PasIAIHBIX COPTOB qasl.

JaGopamopnas pabomam] 0.CBoiicTBa MOJIOKA .

TpaxTHyeckas paGorab. Onpeenenue IPAMECet B PasIIHBIX BIAX MOJIOKA.
Jlabopamopras pa6omal 1.CBOHCTBA MBLIA.

TIpaxTrueckast pabora7.CpaBHEHNE CBOMCTB PA3IMEHBIX COPTOB meoia u CMC.
Jabopamopuaspabomal 2. HeoObraHbEIE CBOMCTBA TAKIX OOLIYHBIX 3€ISHKH U HOZa.
TIpaxTrdeckast pa6ota8. M3yuenne CBOACTB MEPOKCHA BOTOPOAA.

Jlabopamopraspadomal 3. CBOHCTBA aCIHPUHA.

ITpaxtrdeckas padora 9. Mccnenopanne MpUpOAHBIX 1 MEIUIIHHCKHX IIperapaToB Ha

HAJIMYHEC aHeTI/IHCEUII'II_II/IJIOBOﬁ KHCJIIOTEI.

Pazmen 3. «UdT0 MBI y3HAJH 0 XHMHH?)» — 4 yaca
[ToarOTOBKA U 3AIUTa MHHU-IIPOEKTOB



YeaoBuii peannzanii NporpaMMal.
1. MarepHajbHO-TeXHHYECKHE yCIOBHS PeATH3aLIII NPOrPAMMBI
1.ITudposas mabopaTopus 10 XUMHUH I10
Touxe pocTa 2.XuMu4eckas mocyna
3. PeakTHBEI
4. ITpoekrop
2. YueOHo-MeTOaYecKoe o0ecredeHue IporpaMmmMbl

B cocras yueOHO-METOINIECKOT0 KOMILIEKTA K IIPOrpaMMe BXOJIAT:

yueOHBIE H METOIMYECKHE TI0COOHST;

XHUMHUYECKHE CIIPABOYHHKH;

pa3gaToYHbIe MaTepHaIbl (TabIHIBI, CXEMBI)

BHJICO- M ayTHOMaTEpHAIILI;

KOMIBIOTEPHBIE TPOrpaMMBI

mudposas tabopatopus TP

3. Cnucox quTepaTyphl A Iejarora

1. Anexcunckuit, B. H. 3anuMarenpHble OMBITEL 10 XUuMuu: KHura

171 yauTens AJeKCHHCKAN, — 2-e U3, uenp. — M.: IIpocsernenne,

1995.-96 c.

2. bunosunkuii, M. 3anuMaTenbHas XUMHAS. KprACTaIIEL, rasbl H UX

coenuueHus. bunosunkuii — M.: ACT, 2018. — 121 c.

3. Bockpecenckuii, IT. Y. Texuuka mabopatoprsix pabot / I1. . Bockpecenckuit. —
9-e uzm. — JI.: Xumus, 1970. — 717 c.

4, Ta6puensn, O.C. HacrompHas KHHTa yduTend. XuMUs. 8 Kiacc:
Metonmuueckoe mocobue. / . ['aGpuensn, O.C. Bockoboitnukosa H.IL.,

Smykosa A.B. — M.: JIpoda, 2008.

5. Kyxymxun I0.H. Xuvus sokpyr zac / 10. H. Kykymxun — M: Beicmasd mkona, 1992.
6. Crenun, b. JI. 3anuMarensabie 3a0aHus ¥ 3(Q(OEKTHBIE ONLITEI

o xumul Crenun, JI. I0. Amux6eposa. — M.: [Ipoda, 2002. — 432 c.

4. Cicox JInrepaTypbl JJIst 00yIaro X cst

1. Bockpecenckuit, I1. Y. Texnuka naGopatopaeix pabot / IT. . Bockpecenckuit. —
9-e u3g. — JI.: Xumus, 1970. — 717 c.

2. I'pocce, D. Xumus mist 10003HaTeNbHBIX. OCHOBBI XIMHUH M 3aHUMATEIBHBIC
omertel . I'pocce, X. Baifcmanrens. — 2-e pyc.u3n. — JI.: Xumus, 1985. — 335 c.

3. UBanoB, A. A. Xumus — npocto. / A. A. Usaros. — M.: ACT, 2018. -250c.

4. Kpunmas, B. A. DHIHKIOIEINYECKUII CI0Baph

1oHOro XuMmuka B. Cranio.— 2-e u3n., ucnp.— M.:

Ilemgaroruka, 1990.— 320 c.

5. Crermmu, b. . Kuura mo xummu mis mgomamsero urenws. b.JI. Cremmn, JLIO.



