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(moamuchk 1 pactmrppPOBKa MOITHCH )



1. HossicHUTEAbHAA 3AMMCKA

PaGouass mporpamma KpyXKa €CTECTBEHHOHAYYHOW HANpaBICHHOCTH «XHUMHS BOKPYT
Hac» (nanee mporpaMma) B pamkax TOYKH pOCTa COCTaBJICHA B COOTBETCTBHH C JACHCTBYIOLIUM
3akoHoAaTrenbcTBOM Poccuiickoit @enepaunu B 0o0nacTd  00pa3oBaHUs Ha OCHOBAaHUU
HOPMATUBHO-TIPABOBBIX IOKYMEHTOB:
®enepanpHoro 3akona P® ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;
®denepanpHblil 3akoH 0T 24.07.1998 Ne 124-03 «O06 OCHOBHBIX TapaHTUAX IpaB peOEHKa B PDy;
Pacnopsikenue IlpaButensctBa Poccuiickoit ®enepanuu ot 29 mas 2015 r. Ne 996-p
«Ctparerus pa3Butus Bocriutanus B Poccuiickoit @eaepanun Ha nepuo A0 2025 rogay;
[Ipukaz MuHuctepcTBa Tpyaa U couualbHOM 3ammuThl Poccuiickoit ®enepauuu  OT
05.05.2018 roma Ne 298u «OO0 ytBepkaenuu npodeccruoHanbHoro crannapra «llemxaror
JIOTIOJTHUTEIBHOTO 00pa30BaHUsl IETEH 1 B3POCIIBIX);
[Tpukaza MunuctepctBa npocsenieans Poccuiickoir @eneparmu ot 09.11.2018 Ne 196 «O6
yrBepxaeHun [lopsaka opraHuszalii U OCYIIECTBJICHHS 0Opa30BaTENbHON NEATEIbHOCTH IO
JIOTIOJTHATEIHHBIM 00IIe00pa30BaTeIbHBIM IIPOrpaMMam»y;
[TocranoBnenust ['maBHOrO rocymapctBeHHoro canutapHoro Bpaua P® 04.07.2014 Ne 41 «O6
yreepxxkaennn CanlluH 2.4.4.3172-14 «CaHuTapHO-3MHUIEMHOIOTUYECKUX TpeOOBaHUN K
YCTPOMCTBY, COJAEP’KAaHUIO U OpraHU3alMu pekuMa padoThl 00pa3oBaTENbHBIX OpraHU3alui
JIOTIOJTHUTEITHFHOTO 00pa30BaHUs JIETEi;
[Ipuponooxpannoro HopmaTuBHOro mokymenta I[IHJ @& 12.13.1-03 Mertoauueckue
pekoMeHanuu. TexHuka 0e30MacHOCTH MpU padoTe B aHATUTUYECKHUX Jiaboparopusx (oOiiue
TTOJIOXKEHUS );

AKTYaJIbHOCTD MPOTrPaMMbI

AKTYyaJIbHOCTh TIPOrpaMMBI OOYCIIOBJICHA TEM, YTO COBPEMEHHAas XWMHUYECKas Hayka
BBHIIIIJIa HA KAYECTBEHHO HOBBIN ypOBEHb. B CBsI3M ¢ BO3pacTarOmIUM HHTEPECOM K BBICOKUM
TEXHOJIOTUSIM BaKHO TIOBBIIIATH KOMIIETCHIIMH ITKOJILHUKOB B 00J1aCTH €CTECTBCHHBIX HAYK.
B cucreme ectecTBeHHOHAYYHOTO 00pa30BaHUS XUMUSI 3aHUMAET Ba)XKHOE MECTO, OMPEENIIeMOe
POJIBI0 XUMUYECKOW HAYKH B MIO3HAHWU 3aKOHOB MPUPOBI, B MATEPUATHLHOW KU3HH O0IIECTBA, B
pelieHny rnobaabHBIX MPoOJIeM YeloBeYecTBa, B (GOpMHUPOBAHUH HAYYHOH KapTHHBI MUDA.

I[aHHafl nporpamMmma OXBATBIBA€CT TCOPCTUUYCCKHUE OCHOBbBI XHWMHU H IIPAKTUYCCKOC
Ha3HAUYE€HUE XMMHUYECKMX BEILIECTB B IOBCEJHEBHOW JKHU3HU IO3BOJIAET PACHIMPUTH 3HAHUS
O6yan-OHII/IXC$[ 0 XMMHYCCKHUX OIIbITaX, CHOCO6CTByeT OBJIAICHUIO MCTOJUKaMMU IMPOBCACHUA
9KCHEPUMEHTOB.

HpaKTI/ILIeCKaSI HAIpaBJICHHOCTh HM3y4YacMOro marcpuajga AcaacT HaHHBII\/'I KypC OUYCHb
aKTyalbHBIM.

B xoze BbInonHeHus 1a60paTOPHBIX U MPAKTHYECKUX paboT y 00ydaronnxcs
dbopMupyeTcss yMEHHE TMPaBWIBHO, aKKypaTHO W OepekHO paboTarh C XUMHYECKHUMH
peakTuBaMu U 1ab0paTOPHON MOCY0H. DTO BaXKHOE MPAKTHUYECKOE YMEHUE HEOOXO0IMMO
mo0oMy denoBeKy. BeimoHeHue 1a00paTOpHBIX pabOT pa3BUBAECT YMEHUs HAOII01aTh U
OOBSICHATH XMMUYECKHE SIBICHUS, aHAJTM3UPOBATh U JI€TaTh BHIBOJIBI O MPOBEJCHHBIX ONbBITAX U
IKCIIEPUMEHTaX.

OTtim4uTenbHbIE 0CO0CHHOCTH IPOrPaAMMBbI

OTtnuuuTenbHas 0cO0EHHOCTh [IporpaMMBI OT yKe CYIIECTBYIOIUX B TOM, YTO B HEH yzensercs
00J1b1110€ BHUMAHHUE MTPAKTUYECKON AESITETbHOCTH O0yUYaOLIUXCS.
Kypc maer BO3MOXHOCTH B JIOCTYMMHOM (pOpMe MO3HAKOMUTHCS ¢ XHMHYECKUMH BEIIECTBAMHU
OKPYKAIOIIUMHU YYallIuXCsl, MIPUOOPECTH OMBIT pabOThl B XUMUYECKON JTaOOpaTOpUH, OKYHYTHCS
B MHMp XMMHH BEIIECTB U MaTepHaIOB, XMMUYECKUX ONBITOB, HAYYUTHCS BBLICIATH MPoOIeMy U
HaXOJUTh IYTH PELICHUs Yepe3 IKCIIEPUMEHT.



HoBusna

Hoswusna gannoii IlporpaMMbl COCTOUT B JIMYHOCTHO-OPUEHTHPOBAHHOM 00ydeHuu. Jlis
KaX/10r0 00y4arouierocs Co3/1at0Tcs YCIOBUS HEOOXOAUMBbIE Uil PACKPhITHS M peau3aliy ero
CMOCOOHOCTEH €  HCIOJIb30BAaHUEM PA3JIMYHbIX METOJOB OOY4YeHHS UM  COBPEMEHHBIX
[Ie1arOrMYECKUX TEXHOJIOIMU: METO/ IPOEKTOB, UCCIIEI0BATENbCKHE METOAbI, UH()OPMAIIIOHHBIE
TexHosorun oOyuyenus. VMcnonb3oBanue obopynoBanusi nentpa «Touka pocta». 310 co3maer
0a3y Uil CaMOCTOSITENIbHOTO YCIIEIIHOTO YCBOEHHS HOBBIX 3HAHUH, PH KOTOPBIX KayKIbIN
00y4JaroImuiics mpuiaraeT CoOOCTBEHHbIE TBOPUECKUE YCHIIUS U MHTEIUICKTyaIbHbIE CIOCOOHOCTH.

Ileparoruyeckas uneaecooOpa3HOCTb

Ilenarornueckast 1eneco00pa3HOCTh MPOrpaMMbl 3aKJIOYAETCs B TOM, OHA OTBEYaeT
notpeOHOCTSAIM  oOmiectBa ©  00pa3oBaTeNbHBIM CTaHAapTaM o0mero oOpa3oBaHus B
(bopMHPOBAaHUN KOMIIETEHTHOW TBOPYECKOM JIMYHOCTH.

[IporpaMMa BKJIIOYAET TEOPETHYECKYI0 M IPAKTUYECKYIO IOATOTOBKY K H3YYEHMIO
BELIECTB, C KOTOPBIMHU CTAJIKMBAEMCs Ka)KIbIi JI€Hb, COCTOSILYI0 B OCBOECHUU IPAaBHII TEXHUKU
0€30MacHOCTH W TICPBOM IOMOINM, MPAaBUI PabOTHI C BEIIECTBAMHU. 3HAYHWTENbHAs pPOJIb B
IporpaMMe OTBOAMTCS XUMHMUYECKOMY 3KCIepUMEHTy. brnaronmaps stoMmy oOydvaromuecs
IpHOOPETAOT MOTUBAIIMIO M WHTEPEC NANbHEHIIEro U3y4yeHHs MpeIMeTa.

[Iporpamma HOCUT cOajdaHCUPOBAHHBIM XapakTep M HalpaBleHAa Ha pa3BUTHUE
MH(GOPMALIMOHHOM KYJIbTYyphl 00yJarOLIHXCS.

CopnepxaHue NpOrpaMMbl OIpeNeNnseTcss ¢ y4€TOM BO3PAacTHBIX OCOOEHHOCTEH
o0yyaromuxcs, MUPOKUMHU BO3MOXKHOCTSMH COLMAIM3AMH B IIPOLiecce OOLICHHUS.

Leap mporpaMmbl. yAOBIETBOPEHHE IO3HABATENbHBIX 3allpOCOB J€Teil, pa3BUTHE
CITOCOOHOCTEHKAXKIOTO y4YEHUKa u BBISIBJIEHHE Han0oJiee CIIOCOOHBIX K
XUMHUYECKON JEATeTbHOCTH yYaIUXCsl; Pa3BUTHE HCCIEA0BATEIbCKOTO MOAX0Aa K M3yYSHHUIO
OKPY’KaIOIlIero MUpa U YMEHUE MPUMEHSTh CBOU 3HAHUS Ha TMPAKTHUKE.
3agaun:
IIpeomemnvie:
* CchopmupoBaTh HaBBIKU DJIEMEHTAPHOMN UCCIIEI0BATEIHCKON PabOTHI;
* Pacimputhb 3HaHUS y4alIuXcs MO0 XUMHUH, SKOJIOTUH,
* HayuuTh npyUMeHATh KOMMYHUKATHUBHBIE U IPE3ECHTALlMOHHBIE HABBIKY;
* Hayuuts 0opMIIATh pe3ybTaThl CBOEH pabOTHI.
Memanpeomemmnuvie:
* Pa3BUTh yMeHUE IPOCKTUPOBAHUS CBOEH I€ATENbHOCTH;
[Iponomxute (opMHpOBaHHE HABBIKOB  CaMOCTOSITENFHOM  pabOTBl €  pa3sTUYHBIMH
HUCTOYHUKAMU WH(OPMAIIUK;
* [IpogomxuTh pa3BUBaTh TBOPUYECKHE CTOCOOHOCTH.
Jluunocmmuuie:
* [IpogomKuTh BOCHHUTAHHE HABBIKOB IKOJIOTMYECKON KYJIbTYpPbI, OTBETCTBEHHOTO
OTHOILLIEHUS K JIFOJISIM U K IPUPOJE;
» COBEpIIICHCTBOBATH HABBIKU KOJUIEKTUBHOM PabOTHI;
* CnocoOCTBOBaTh MOHMMAHHUIO COBPEMEHHBIX TIPOOJIEM JKOIOTHUM M CO3HAHUI0 UX
aKTyaJbHOCTH.

Azpecat nporpamMmmsl

[Iporpamma opueHTHpOBaHA Ha JOMOJHHUTEIBHOE OOpa3oBaHHME OOYUYAIOIIHXCS
14-15 ner.

dopma o0yuyeHust
®opmbl 00yUeHUs: O4HAsA, C IPUMEHEHHEM JIEKTPOHHOTO 00y4eHUsI.

[Tpu npoBeeHNH 3aHATHI UCTIONB3YIOTCS TPH (YOPMBI PAOOTHI:



-JIEMOHCTpAIlMOHHAsA, KOrja oOydJaromiuecss CilymaloT OOBSICHEHHUs Teaarora W HaOII0IaroT
3a IGMOHCTPALlMOHHBIM 3KPAaHOM WJIM YKPaHAMU KOMIIBIOTEPOB HA YUYEHUYECKMXPAOOUHX MECTax;
-(ppoHTanbHasA, Korga o0ydarommecs CHHXPOHHO paldoTaoT IO yrpaBlieHHEM
Me/1arora;
-CaMOCTOSITeIbHAsA, KOrJa OOydarommecss BBIIOJIHSIIOT J1a00opaTopHylo padoTy B T€UCHUE
YaCTU 3aHSTHS.

O0bem nporpamMmel.

I'omoBoii kypc mporpaMmMmbl paccuuTaH Ha 34 yaca.

Pesxkum 3angTHil.

Jlyig Bcex BUIOB ayJUTOPHBIX y4EOHBIX 3aHATHI akaJeMUYECKUH 4yac yCTaHaBIIMBAETCS
MPOJIOKUTEIIBHOCTIO 45 MUHYT.

[TepuonuuHoOCTb 3aHATHH - 1 paza B HEACIIO.

Oco0enHocTH Opranu3anuu 00pa3oBaTe/IbLHOIO polecca.
3aHATHA (B 3aBUCUMOCTH OT LN 3aHATHS U €ro TEMbl), BKIIOYass y4yeOHbIe
3aHATUS, HAIIPABJICHHBIE HA IPOBE/ICHUE TEKYILEr0 KOHTPOJISI OCBOCHUSI ITPOrPaMMBbI:
- TPYIIIIOBBIE;
- WHJIUBUAYaJIbHBIE;
- KOHKYpPCHBIE WIpOBbI€ 3aHATHS (CTPOATCS B BHJIE COPEBHOBAHUS /Il IIOBBIILICHUS
AKTUBHOCTH OOYYAIOMIMXCS M UX KOMMYHUKAITUH MEXITy COO0M);
- KOMOWHUPOBaHHBIE (7151 peLIEHHsI HECKOJIBKUX YYEOHBIX 3a]1a4);
- KpyIJblii cToa - HepopManbHOe 00CyX/1eHUE BHIOPAaHHOH TEMaTHUKH;
- MO3roBas aTakKa;
- poIieBas Urpa;
- KOHTpOJIbHBIE MEPONPUSITHS (CaMOCTOSTENIbHAs paboTa, TECTUPOBAHUE, BUKTOPHHA, 3a4eT,
[Ipe3eHTAalMs]; IEMOHCTpALUsl KOHTPOJIBLHOTO Kelica).

O:xupaemble pe3yibTaThl.
Jluunocmmuuvie:
* OCO3HaBaTh ce0s LEHHOW YacThl0 OOJBIIOrO pa3HOOOpa3HOro Mupa (IPUPOJBI
noOIIIecTBa);
* HCIIBITBIBATh YYBCTBO F'OPJOCTHU 3a KPAacOTy POAHOM MPUPOBI, CBOIO Mainyro Poauny,cTpany;
* (hopMyIMpoOBaTh CaMOMY IPOCThIE IPaBUIA OBECHUS B IPUPOJIE;
* 0CO3HaBaTh ceds rpaxxaaHnHoM Poceun;
* OOBSCHATB, UTO CBSI3bIBaET T€OS C MCTOpPHUEH, KylbTypol, Cynp0OOH TBOEro Hapojaa U Bce
Poccuu;
* ICKaTh CBOIO MO3MIIMIO B MHOTOOOpPa3Uu OOLIECTBEHHBIX U MHPOBO33PEHUECKUXITOZUIIHH,
ICTETUUYECKUX U KYJIbTYPHBIX NPEATIOYTEHHI;
* YBa)kaTb MHOE MHEHUE;
* BEIpAa0aTHIBATh B IPOTUBOPEUMBBIX KOH(MIMKTHBIX CUTYallUsX IPAaBUiIa OBEJCHHUS.
Memanpeomemmuvie:
B obGnactu koMMyHHKaTUBHBIX Y'Y /1
* OpraHM30BbBIBATH B3aUMO/JICHCTBUE B IpyMme(pacipeesaTh posid, T0TOBapUBAThCs APYT C
JIPyroM | T.1.);
* IpeABUIETH (IIPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PELICHUIH;
* 0(hOpMIISTH CBOM MBICIH B YCTHOM M NMUCbMEHHOM peuyd ¢ y4ETOM CBOMX Y4YEOHBIX U
YKU3HEHHBIX PEUYEBBIX CUTyallul, B TOM 4ncie ¢ npuMeHennem cpeacts UKT;
* Ipu HEOOXOIUMOCTH OTCTAaMBaTh CBOK TOYKY 3PEHUS, apryMEHTHpys ee. YUHUTbCA
MOJITBEPXK/IAaTh apIYMEHTHI (haKTaMu;
* CIyIIaTh JIPYTUX, TIBITATbCSA MIPUHUMATH APYT'YIO TOUKY 3pEHHUs, OBITh TOTOBBIM U3MEHUTH
CBOIO TOUKY 3PEHMSL.
B obracmu pezynsamusnoix YV/I:



* ONpEeneNaTh 1efib Y4eOHOI AeSITENbHOCTH C TIOMOIIBIO YYUTENd U CaMOCTOSATEIbHO, UCKATh
CpeJlICTBa €€ OCYIIECTBICHUS;
* yunuThCcsi OOHApYKuBaTh U (popMynupoBaTh y4eOHYIO MpoOiIeMy, BBIOMpATh TEMY IIPOCKTa;
* COCTaBJIATH ILJIaH BBIMOJIHEHHS 3314, peUIeHHs TPOOJIeM TBOPUECKOTO U MOMCKOBOTO
XapakTepa, BHIMOJIHEHUS IPOEKTa COBMECTHO C YUUTEIIEM;
* paboTasi 1O IJIaHy, CBEpSATh CBOM [JEHCTBUS C 1€NIbI0 M, NpU HEOOXOAUMOCTH, U
CIPABIISATH OLITUOKHY;
* paboTas 10 COCTABJIEHHOMY IUIaHY, UCII0JIb30BaTh, HAPSIY C OCHOBHBIMU, U
JOTIOJTHUTEJIBHBIE CPE/ICTBA (CIpaBOYHAs TUTEPATypa, CI0XKHbIE Tpudopsl, cpenctea MKT);
* IpeAnoaraTh, kKakas HHQoOpMaIs HyKHa;
* 0TOMpaTh HEOOXOIMMBIE CIIOBAPH, SHIIUKIIONEIUH, CIPABOYHUKH, SJICKTPOHHBIE JUCKHU;
* COTOCTABIATH U OTOMPATh HH(OPMAIIHIO, TOTYYSCHHYIO U3 PAa3IMYHBIX HCTOYHHKOB
(coBapu, SHIMKIIONEINH, CIPABOYHUKH, 3JIEKTPOHHBIE AUCKH, ceTh IHTEpHET);
* BBIOMPATh OCHOBAHMUS JUISI CPaBHEHMUSI, KJIacCU(UKALIUUA O0OBEKTOB;
* YCTaHABJIMBATh AaHAJIOTUU U IPUYMHHO-CIICCTBEHHBIE CBS3H;
* BBICTPAUBATh JIOTUYECKYIO LIETIb PACCYKICHNN;
* MpeAcTaBIATh HHGOPMAIUIO B BUJE TAOJHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenuem cpeactB UKT.
* OpraHW30BBIBATH B3aMMOJICHCTBUE B rpymnne (pacrpenensTh PO, JOTOBAPUBATHCSA JIPYT C
JIPYroM | T. 11.);
* IPEABUETH (MPOTHO3UPOBATH)IOCIIEICTBUS KOJIIEKTUBHBIX PELICHHIH;
* 0(OpMJISITH CBOM MBICIHM B YCTHOM M NMUCbMEHHOM peuyd ¢ y4ETOM CBOUX Y4YEOHBIX U
JKU3HEHHBIX PEUYEBBIX CUTYalLlUl, B TOM 4Kcie ¢ npuMeHeHueM cpencts UKT;
* Ipu HEOOXOIUMOCTH OTCTAaWBaTh CBOK TOYKY 3PEHHS, apryMEHTHpysS ee. YUHTbCA
MOATBEPKIaTh aPTyMEHTHI (haKTaMu;
* B XOJI€ PEJICTABICHUS IIPOEKTA YUUTHCS JaBaTh OLEHKY €r0 pe3yJbTaToB;
* IOHUMAaTh IPUYMHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BBIXOJA U3 3TOM CUTYallUU.
Ilpeomemnvie:
* IpeArnoiaraTh Kakas HHpopMaIus HyKHa;
* 0TOMpaTh HEOOXOIUMBIE CIIOBAPH, SHIIUKIIONENH, CIPABOYHUKH, SJIEKTPOHHBIE JUCKHU;
* COMNOCTAaBJIATh U OTOMPATh MH(OPMALIMIO, TIOJYYEHHYIO U3 PA3IMYHbIX UCTOYHHUKOB (CIOBapH,
SHIMKJIONENH, CTIPABOYHUKH, JJIEKTPOHHbIE TUCKH, ceTh IHTEepHeT);
* BBIOMPATh OCHOBAHMS [yl CPABHEHHUSI, KJIAaCCU(PUKALUU OOBEKTOB;
* YCTaHaBJIMBATh aHAJIOTUH U IPUYNHHO-CIIEICTBEHHBIE CBS3H;
* BBICTPANBATh JIOTUUECKYIO LIETb PACCYXKICHUN;
* MpeACTaBIATh HHPOPMALUIO B BUJE TaOIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE C
npumenenneM cpeacts UKT.
®opMbI U METObI KOHTPOJIS.
Bxoasgmuii KOHTpOJIb—OIIpeieieHue YpOBHS 3HAHM, yMEHHH, HaBBIKOB B BHJE Oecer,
MPAKTUYECKUX pabOT, BUKTOPUH, UTP.
[TpoMexyTOUHBII KOHTPOJIb: KOJIJICKTUBHBIM aHAIN3 Ka)KIOW BBIMTOJHEHHOW pabOThI U
caMOaHaJN3 ;IIpOBepKa 3HAHUH, YMEHH, HaBBIKOB B X0J1¢ Oece/ibl.
WTOroBbIif KOHTPOJIb: MPE3EHTALUU TBOPUYECKUX M HMCCIENOBATEIbCKUX paldoT,ydacTue
B BBICTABKaX U MEpONPUATHUAX, YdacTHE B KOHKYpCax HCCIIEIOBATEIbCKUX pabOT B IIKOJIHLHOM
Hay4HOM OOIIecTBe, HKOJOrHuecKoM obmecTBe. DopMbl MOABENEHHS HUTOTOB pealu3aliu
MIPOrPaMMBI.
* MIToroBble BBICTaBKU TBOPUECKUX PadOT;
* [TopTdonmo u mpe3eHTalMnuu ¢ UCIIeIOBATEIHCKON AEATENHHOCTH,
* YyacTHe B KOHKYpCax MCCIe0BAaTEIbCKUX padoT;

YyeOHbIii MJIaH

| No | HasBanue tem | KonmaecTso wacos | ®opma




n/m BCETO Teopus MpPaKTUKa | KOHTPOJIS
1 XrMus HayKa O BELIECTBAaX U | D 4 1 TectupoBanue
UX IPEBPALICHUIX

2 BemiectBa Bokpyr Hac 25 18 7 Bukropuna
[IpakTyeckas
paborta

3 UTo MBI Y3HAIA O XUMHH 4 2 2 [TpakTrueckas
paborta

KasiennapHo-reMmaTu4yecKkuii njiax

Ne HasBanue paznenos O0BeM yacoB
n/m Bcero | B Tom uncne
yaco | teopus | Ilpaktuka

1 «XUMHS—HayKa O BEIIECTBAaX U UX MPEBPALLCHUIX)

1.1 | Xumus — Hayka o BemectBax. Mcropus 1 1 -
Pa3BUTHUS XUMHH. 3HAKOMCTBO C KAOMHETOM
XUMHUH.

1.2 | IIpaBuna TEeXHUKHU OE30MACHOCTH. 2 1 1
3HAKOMCTBO C JJaOOpaTOpPHBIM
o0opyIoBaHUEM.

1.3 | 3rakomMcTBO C 1U(POBOH JTabopaTopueii mo 2 1 1
xumuu o TP.

2 BemectBa Bokpyr Hac

2.1 dusnueckue cBoiicTea BemecTs. Yucrele Bemecrsa | 2 1 1
nu cmecu. CrocoObl pa3ieleHnusT  CMECei.
Hcnonb3oBanue obopynoBanuii no Touke pocta

2.2 | Bona u ee cBoiicTBa 2 1 1

2.3 | PactBophl. DK30 M SHAOTEpPMHYECKHE  peakuuu | 3 2 1
TP PACTBOPEHHH BEIIECTB

24 | Ceeun wux cocraB u BuUAbl. Mcroins3oBanue | 2 1 1
obopynoBanuii mo Touke pocta

2.5 | Meramsl, KOTOpBIE Hac OKpYyXaroT. | 2 1 1
Hcnonb3oBanue ob6opynoBanuii no Touke pocta

2.6 | YkcycHas kuciora, ee coiictBa. Mcmnons3oBanue | 2 1 1
obopynoBanuii mo Touke pocta

2.7 | [umesas coma. Mcnons3oBanue obopymoBaHuii mo | 1 0,5 0,5
Touke pocta

2.8 | Yait. MHcropms, Buapl, 3HaueHue. lcmonb30B| 2 1 1
obopynoBanuii mo Touke pocra

2.9 | Mounoko. McnonszoBanue obopynoBanuii mo Touke | 2 1 1
pocta

2.10 | Meuto u CMC. Hcnoms3oBanue o0opyaoBaHUi 10 | 3 2 1
Touke pocta

2.11 | BerectBa Hallleil alreku 1 1
-ANTEeYHBINA HOJ 1 1
-3esieHKa WM pacTBOP OpMILTHAHTOBOM 3€JI€HU 1 1
-ITepekucey Boopoaa 1 1
-ACTIMpUH WK CaIMIUIOBAas KUCIOTa 1 1

3 YTo MBI y3HAJIM O XUMUHU

3.1 | IloaroroBKa MUHU MPOEKTOB. | 4 |2 | 2




Copeprxanue nporpaMmbl
Pa3zoen 1. «XuMusi—HayKa 0 BelleCTBax M X NMPeBpPalieHUusix» - 5 4acoB

Xumus win Marusa? HemHOro m3 ucropun Xumud. Anxumusi. XMUMUS BYepa, CETOIHS, 3aBTpa.
TexHuka 6€30MacHOCTH B KAOWHETE XUMUHU.

JIaboparopHoe 000py0BaHue. 3HAKOMCTBO C pa3JaTOYHbIM 000PYIOBAHUEM JUJISI IPAKTUYCCKUX
u 1aboparopHbix padot. [Tocyna, e¢ Buabl 1 Ha3HAYeHUE. PeakTUBBI U WX KIJIACCHI.

OOpareHre ¢ KUCIOTaMH, IIEI0YaMH, SIOBUTHIMH BelleCTBaMU. Mephl MepBOM MOMOIIH MIPH
XUMHAYECKHUX 0KOTax U OTpaBiIeHUAX. BripaboTka HaBBIKOB O0e30macHoOi paboThI.

JleMoHcTpanus. Y IMBUTEIBHBIC OIIBITHI.

Jlabopamopnas paboma 1. 3HaKOMCTBO ¢ 000PYAOBaHUEM JIJISl IPAKTUYECKUX U JTa00OpaTOPHBIX
pabor.

Jlabopamopnas paboma 2. 3HakoMcTBO ¢ UPpoBoit maboparopueii mo xumuu TP.
[paktuyeckas padoral. Mi3yueHue Temreparypsl IUIAMEHH TIPU TOPSHUU Pa3IHYHBIX BEIICCTB.

Pa3zoen 2. «BemecTBa BOKpPYT Teds1, OIJIsIHUCH!» — 25 yacoB

BemecTBo, ¢u3nueckue cBoiicTBa BemecTB. OTIMYME YUCTBIX BeIIECTB OT cMeced. CriocoObl
pasnenenus cMeceid. Boga. Muoroe i Mbl 0 Heli 3Haem? Boja u e ¢ cBolicTBa. UTO HEOOBIUHOTO
B Bojie? Boja npecHasi, IuCTUIIMPOBaHHAs, MUHEpaibHasi U MOPCKasl.

CriocoObI OYMCTKH BOJIBI: OTCTanBaHue, (pUabTpoBaHue, o0e33apakuBaHue.

[IpuroTtoBneHue BOJHBIX pacTBOPOB. Bubl pacTBOPOB, paCTBOPUMOCTH. TEIIOBbIE SIBICHUS IIPU
PacTBOpPEHUH.

BemecTBa roproune u Heroprouue. CTpoeHHE MJIaMEHH.

Cseun, ux coctaB. du3nueckue cBocTBa napapuHa U BOCKa.

Mertaibl, KOTOpbIE Hac OKpykatoT. 3yueHne Gpusnueckux cBOMCTB METAIIOB.

CrooBbIi yKCyC U yKcycHas acceHIus. CBOMCTBAa YKCYCHOM KHUCIIOTHI U €€ (PU3NOTOTHYECKOTO
Bo3aelicTBue. [IpuMeHeHne YKCYCHON KUCIIOTHI.

[IutbeBas coga. CBOMCTBA U TPUMEHEHUE.

Yaii, cocraB, cBOMCTBA, (PU3NOTOTHIUECKOE ICUCTBUE HA OPTraHU3M YEJIOBEKa.

Mouoko: cocTaB, IPUMEHEHHE, 3HAYEHHE, BUIBI.

Mpsuto unu mpuia? OTinune X03sSHCTBEHHOTO MbUTa OT TyajeTHoro. [llenounoit xapakrep
X03iCTBEHHOTO MbLIA.

CrupanbpHble MOPOIIKH U Ipyrue Moroume cpencrsa. Kakue nopouku cambie onacHeie. Hano nmu
ornacarbCsl )KMJIKUX MOIOIIHUX CPEJICTB.

MHuoroo6pasue JeKkapcTBEHHBIX BemlecTB. Kakue nmexkapcTBa Mbl OOBIYHO MOKEM BCTPETUTH B
CBOE€il moMaIIHed anTeuke?

AnrteuHslil Hoa u ero cBoiicTBa. [louemy o Ha0 AepKaTh B IMJIOTHO 3aKYIOPEHHOM CKIISIHKE.
«3eneHKa» WIM pacTBOp OpUIUIMAHTOBOro 3eleHoro. [lepekuch Bomopona M TMIPOMHUPUT.
CaolicTBa IEPEKUCH BOJOPO/IA.

AcnupHH WK aleTHICAIUIIIOBAas KUCI0Ta U ero cBoiicTBa. OMacHOCTh MpU MPUMEHEHUN
acupHHa.
Jlabopamopnaspaboma 1.M3yuenue crpoeHue IjaameHu. V3yueHue  CBOICTBa IJIaMEHH
Pa3IMYHbIX BEIIECTB.

ITpakTuyeckas padora 1. Pa3nenenue cmeceil.
Jlabopamopnas pabomama2.CBOWCTBA pa3IMYHBIX BUJIOB BOJIBI.

[IpakTudeckas pa6ora2.O4nucTKa BOJBIL.
Jlabopamopnasa pabomama3. OnpeneneHne TeMIepaTypbl IUIaBICHUS M KPUCTAJUIM3ALUU
BELIECTB.




Jlabopamopuas pabomamal VI3ydenne pu3nyecKkux CBOMCTB METANIOB

Jlabopamopnas pabomama6.3K30 U SHAOTEPMHUUYECKUE PEAKIINH IIPU PACTBOPEHUH BEIIECTB.
[pakTuueckas pabora3. [IpuroroBieHre NePeChIIEHHOTO pacTBOPA.

Jlabopamopnas paboma7.CBOMCTBA YKCYCHOUM KUCIIOTHI.

IIpakTuueckas pabora4. CpaBHEHUE CBOICTB YKCYCHOM KHUCIOTHI pa3INYHON KOHLEHTPALUU CO
CBOMCTBAMH HEOPTAHHYECKUX KUCIIOT.

Jlabopamopnaspaboma8.CBONCTBA MUTHEBON COJIBI.

Jlabopamopnas paboma 9.CBolicTBa das.

[IpakTrueckas padotas.M3yueHne CBONCTB pa3InYHBIX COPTOB Yasl.

Jlabopamopnas pabomam [ ().CBolicTBa MOJIOKa .

[IpakTuueckas pabora6. OmnpeneneHue MpuMecel B pa3IMuHbIX BHIaX MOJIOKA.

Jlabopamopnas pabomal 1.CBolicTBa MbLIA.

[IpakTudeckas pabora7.CpaBHEHHE CBOMCTB pa3sNuYHBIX cOpTOB MblIa 1 CMC.
Jlabopamopuaspabomal 2. HeoObIuHBIE CBONCTBA TAKMX OOBIYHBIX 3€JICHKH U HO/1a.
[IpakTuueckas padota8. M3ydyeHne cCBOMCTB MEPOKCHIA BOJOPO/IA.

Jlabopamopnaspabomal 3. CBolicTBa acIMpUHA.

[IpakTudeckas padora 9. MccnenoBanue MpUpOIHBIX H MEIUIMHCKHAX MPENApaTOB HA HAIMYUE
AUETUICATAIMIIOBON KUCIIOTBHI.

Pa3nen 3. «UTo MBI y3HAIH 0 XuMun?» — 4 yaca
[ToaroToBka u 3amuTa MUHHA-TTPOCKTOB

YcaoBuil peanu3anuu NporpamMmmbi.
1. MarepuajabHO-TeXHUYECKHUE YCJIOBHS pPeajiu3alu NporpaMmmsbl
1.Hudposas naboparopus mo xumuu 1o Touke pocta
2. Xumudeckas rnocyua
3. PeaktuBnI
4. TIpoexTop
2.Y4yeOHO-MeToIn4YecKoe ofecrevyenne MporpaMmmsl

B coctaB yue6HO-METOIUYECKOT0 KOMILIEKTa K IPOrpaMMe BXOJISAT:

- yueOHbIE U METOINYECKHE TTOCOOUS;

- XMMHYECKHUE CITPABOYHUKH;

- pa3IaToyHbIe MaTepUANbI (TaOIUIIBI, CXEMBbI)

- BHJICO- U ayJHOMaTepHalIbl;

KOMIIBIOTEPHBIE TPOTPAMMBbI

uudposas nadbopatopus TP

3. CuCOK JIuTepaTypsl 1J1sl eaarora

1. Anexcunckuii, B. H. 3anumaTtenpHbIe ONBITHI 110 XUuMuH: KHura 171s yautens
AnekcuHckuil. — 2-e u3na., ucnp. — M.: IIpocsemenue, 1995. — 96 c.

2. bunoBunkuit, M. 3anumatensHas xumus. Kpucrabl, ra3sl 1 X COeTMHEHHUS.
Bunosunkuii — M.: ACT, 2018. - 121 c.

3. Bockpecenckuit, I1. M. Texuuka mabopatopubsix pador / I1. M. Bockpecenckwuii. — 9-e usm. —
JI.: Xumus, 1970. — 717 c.

4. TabpuensH, O.C. HactonbHast KHUTA yauTeNs. XuMus. 8 kiacc: Metoaudeckoe
nocobwue. / . [abpuemnsin, O.C. Bockoboiinukosa H.I1., Amykosa A.B. — M.: JIpoda, 2008.
5. Kykymkun FO.H. Xumus Bokpyr Hac / FO. H. Kykymkun — M: Beicmas mikosa, 1992,
6. Crenumn, b. /1. 3anumaTensHble 3a1aHus U 3)YEKTHBIE ONBITHI 10 XUMHUH

CrenuH, JI. FO. Anux6epoBa. — M.: [Ipoda, 2002. — 432 c.

4.Cniucok JquTepaTypsl I 00y4al0mMXCst



1. Bockpecenckuii, I1. M. Texuuka maboparopusix pador / I1. Y. Bockpecenckuii. — 9-e w3, —
JI.: Xumus, 1970. — 717 c.

2. I'pocce, D. Xumus ais mr0003HaTenbHBIX. OCHOBBI XUMUU M 3aHUMATEILHBIC OTBITHI .
I'pocce, X. Baiicmanrens. — 2-¢ pyc.u3a. — JI.: Xumus, 1985. — 335 c.

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

4, KpunMas, B. A. DHIMKJIONEIUYECKHH CIIOBAPh IOHOTO XUMHUKA

B. Cranmno.— 2-e u3n., ucnp.— M.: [legaroruka, 1990.— 320 c.

5. Cremmun, b. JI. Kaura mo xumum s pomamHero urenus. b.J[. Crenun, JLIO.
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