YTBepKIalo
ANpPeKTOP MIKOJIbI
>.I'.CyJieiiMmaHOB

IIporpamma
BHEYPOYHOH JeATEeJIbHOCTH « JKCIePUMEHTATbHAS XUMUSD)
JJIS1 8 KJIACCOB ¢ HCNOIB30BaHNeM 000py10BaHus LeHTpa «Touka pocTay»
MKOY «ypanrunckass COLL» na 2023-2024 y4eonblii roa

Ha 6aze nentpa «Touka pocra» oOecrieuuBaeTcst peanu3anis 00pa30BaTENbHBIX IIPOrPaMM €CTECTBEHHO-
HayYHOW M TEXHOJIIOTHYECKOH HAIpaBJIIEHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBHMM C TpeOOBaHMUSMHU
3aKOHOJATENbCTBA B chepe 00pa3oBaHus U ¢ yu€ToM pekomenaanuii depepanbHoOro onepaTopa yueOHOro npeMera
«XuMus».

Pabouast mporpamMmma Kypca BHEYPOUHOW JAESTENBHOCTH «DKCHEpHMEHTANbHAsi XUMHUSD) COCTaBJeHA Ha OCHOBAHHH
®enepanbHblii 3ak0oH 0T 29.12.2012 Ne273-03 «O06 obpazoBanuu B Poccuiickoii denepanum», B COOTBETCTBUE C
TpeboBaHusME DenepaabHOro ToCyIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOT'O 00111ero o0pa3oBaHusl.
JlaHHBI Kypc HampaBJieH Ha YIOBJIETBOPEHME TO3HABATENBHBIX MHTEPECOB ydammxcs. Kypc mo3BomuT ydammmcs
pacIIupUTh CBOM 3HAHUS B XMMUHM Ha ypOBHE, HE TPeOyIOIIeM CIEIHaIbHON MOATOTOBKU MO MpPEAMETY. YUYEeHUKH
NPUOOPETYT MPAKTUUECKHE YMEHHUS 1 HABBIKH, HEOOXO/IMMBIE B KHU3HU HE TOJBKO  XHMHUKY,
HO U KaX/IOMy YeNOBEKY.

[Ipemnaraemplii Kypc BKJIIOYAaeT MaTepHan 00 HMCIONb30BAaHWM XMMHUYECKHUX BEIIECTB B OBITY, B MOBCEIHEBHOW
YKU3HH YeJIOBEKa.

CogneprkaHue Kypca 3HAKOMHT YYaIUXCsi ¢ MUPOM OBITOBOW XHUMMHH, C XapaKTEPUCTHKOM BEIECTB, OKPYKAIOUINX
Hac B ObITY, NpaBWiiaMH 0€30mMacHOro oOpallleHHs ¢ BelllecTBaMH ObITOBOM Xxumuu. Kpome TOro naHHbI Kypc
BHEYPOUHOH JEATENbHOCTH IPEeNlyCMaTPUBAeT HKOJOTMYECKYI0 HaNpaBIEHHOCTh XHMHYECKOTrOo 00pa30oBaHM,
IIpeAycMaTpUBAET O3HAKOMIICHNE YYAIIUXCS C XUMHYECKUMHU aclEeKTaMU COBPEMEHHOM 3KOJIOTHH U 3KOJIOTMYECKUX
pooJIeM.

XUMHUYeCKHe 3HaHUSA HEOOXOMMMBI KQKIOMY YEIOBEKY, OHH ONpPEACIIAIOT PAIllMOHAIbHOE ITOBEICHUE YEIOBEKa B
OKpY’)Xarolleil cpezne, NMOBCEIHEBHOW J>KHM3HM, TAE C KaXKIbIM TOJOM BO3pAcTaeT Poib OEpeKHOro OTHOILECHUS
YeJ0BeKa K CBOEMY 37I0pPOBBIO, 3I0POBBIO OKPYXAIOLIMX, MpHpoae. JlaHHBINH Kypc pa3BUBaeT MHTEPEC K XUMUH,
aHAINTUYECKUE CIIOCOOHOCTH YUYalUXCsl, PACIUPAET UX KPYro3op, GopMHUpYeT HaydHOe MUPOBO33PEHHUE.

[NpakTHyeckast HAIPABJIEHHOCT TE€M JEJIaeT JaHHBIH KypC O4Y€Hb aKTyalbHbBIM, O3BOJISET PAaCIIUPUTE U YIIIyOUTh
MIPAaKTHYECKOE IIPUMEHEHNE TOMYUEHHBIX yJallUMUCA TEOPETHYECKUX 3HaHWHM 1Mo xuMuu. Kypc opueHTHpoBaH Ha
pa3BuTHE JIO003HATEIBHOCTH M MHTEpeca K XMMHH, Ha COBEpPIICHCTBOBAHHE YMEHHH ydalimxcs oOpamathbes C
BEILECTBAMH, BCTPEYAIOLIUMHUCS B OBITY.

PaGouas mporpamma Kypca BHEYpOUHOH IEeATEIBHOCTH «XHMHS BOKPYr HAc» INpefHa3HaudeHa Uil ydammxcs 8
KJIACCOB OCHOBHOM IIKOJIBI M paccuuTaHa Ha 724aca B rof (2 4aca B Hexemto). [IpomomkurenbHocTh 3anstust — 40
MUHYT.

JanHass mporpaMma COCTaBJIeHa IO Y4E€OHBIM IOCOOHMSM C TOXPOOHBIMH WHCTPYKIUSMH W HEOOXOTUMBIM
TEOPETHIECKUM MaTEPHAIIOM.
[Ipu peanmzanmu gaHHOI MporpaMMBI OyIeT 3a1eHiCTBOBaHO 000pymoBaHue IeHTpa « Touka pocTay.

1. COAEP)KAHUE ITPOI'PAMMBI

BHEYPOUHOIi IeATEILHOCTH «IKCIMEePUMEHTATbHASI XUMUsD» 1151 8 KitaccoB (72 yaca)

¢ UCHOJIL30BaHNEeM 00opyaoBaHusi nugposoii 1adopatopun «Touka pocTay

Pa3nen 1. OcHOBBI IKCTIEPUMEHTAJIBLHOH XuMuu (33 u)

XuMus — HayKa dKcliepruMeHTaabHas. BBonHbIN nHCTpyKTax 1o Th

Hemoncmpayuonnotit 3xkcnepumenm Ne 1. O3HaKOMIICHHE C Ta00PATOPHBIM 000PYIOBAHUEM; IPHEMBI
6e30macHO paboTHI ¢ HAM.

Ilpakmuueckasn paboma Ne 1. TlpaBuna TexHUKH 0€30MaCHOCTH MPH padboTe ¢ 1a00PaTOPHBIM 000PYIOBaHHUEM.
W3zydyenue cTpoeHHs TIIaMeHI»

Merto/p!I MO3HAHHS B XUMHHU. DKCIIEPHIMEHTAIEHBIE OCHOBBI XUMHUH

Jla6opamopnwtit onetm Nel.PaccMOTpeHHE BEIIECTB C PA3IMYHBIMA (PH3MIECKUMH CBOHCTBaMH (MEZb, JKENe30,
LINHK, CE€pa, BOAA, XJIOPH] HATPHS

Jabopamopnwiit onvim Ne 2. «J]o kakoii TeMIepaTypbl MOXXHO HarpeTh BEIIECTBO?)



Jaoopamopnutii onvtm Ne3.VI3ydeHue CBOWCTB BEIIECTB: HATPEBAaHUE BOJIBI, HAarpeBaHue okcuaa kpemuus (IV).
Jabopamopnutii onvim Ne 4. «13mepenne TeMIiepaTypbl KUIIEHUS BOJBI C IOMOILBIO AaTYMKA TEMIEPaTyphl U
TEPMOMETPA»

Jabopamopnutii onvim Ne 5.«Onpenenenue TeMnepaTypsl MJIaBIEHUS U KPUCTALIN3ALMN METAJIa
[lepBoHauanpHBIE XUMUUECKUE TTOHATHS. YHCTHIE BEIIECTBA M CMECH

Jabopamopustit onstm Ne 6. ViccnenoBanue GU3NUECKUX U XUMHIECKHX CBOMCTB ITPUPOIHBIX BEIIECTB
(M3BECTHSIKOB).

UYucreie BemecTBa 1 cMecH. CrIocoOb! pas/iesieHus cMecei: IeWCTBHE MarHUTOM, OTCTaBaHUe, (PHILTPOBAHUE,
BbINApUBaHKE, KPUCTAJUIN3AIINS, TUCTHIIISIINS.

Jabopamopnutii onvtm Ne 7. PazneneHne cMecH jKEIe3HBIX OIMUIOK M CEPhI ¢ TTOMOIIBI0 MarHUTa.
Jabopamopnutit onstm Ne§. IlpurotoBneHue u pasjeieHre CMECH Xeje3a U cepbl, pa3zeneHne cMecH HehTH 1
BOJIBI (PAcCTUTEILHOTO Maciia U BOJIBI).

Ilpakmuueckan paboma Ne 2. OBnajieHue HaBbIKAaMH pa3jiesieHUs] OAHOPOJHBIX U HEOAHOPOIHBIX CMECEH:
oTcTanBaHue, (PUILTPOBAHKE, BBINTAPHBAHNE, KPUCTAJUIN3AINS, TUCTHILISINS (IEPErOHKa).

®duznveckre 1 XUMUYECKHE SIBIICHUSL.

Hemoncmpayuonnutit 3xkcnepumenm Ne 2. «BpineneHue U MOrIoMeHNe TeIUIa — NPU3HAK XUMHYECKOI peakium
Jlaoopamopnutii onotm Ne9. [IprmMepbl GU3HMUSCKHX SIBIICHH: CTHOaHUE CTEKITHHON TPYOKH, KATITUCHUE BOJIBI,
TuIaBJIeHue napaduHa.

Jabopamopnutit onstm Nel (. TIpuMepsl XUMUUECKUX SIBJICHUI: TOpEeHUE IPEBECUHbBI, B3aUMOJICHCTBHE MpaMopa C
COJISTHOM KHCIOTOH.

ATOMBI U MOJIEKYIIBI, HOHBI. BelrecTBa MOMEKyISPHOTO U HEMOJIEKYIISIpHOTO cTpoeHus. Kpucraminyeckue
pelIeTKy.

Jemoncmpayuonnsiii onvim Ne 3. «Temnepatypa IUIaBI€HHUS BEIIECTB C Pa3HBIMHU TUIIAMH KPUCTAJLITHY ECKUX
PELIETOK

IIpocTsl€ U CIIOKHBIE BEIIECTBA. XUMUYECKUAN 2JIEMEHT. XMMHUUYECKUH 3HaK. [IpocTeie BelecTBa: METaIbI U
HEMeTaJlTbl.

Jlabopamopnutii onvtm Ne 11, 3HakOMCTBO ¢ 00pa3IiaMu MTPOCTHIX BEIIECTB: METAJIOB U HeMeTa/lioB. Onucanue
CBOWCTB.

Jlabopamopuotit onstm Nel2. V3yuenne oOpa3iioB METaJIOB M HEMETAJLIOB (Cepbl, JKele3a, allOMHUHUsL, TpaduTa,
MEIH U JIp.).

Cr10xHBIE BEIIECTBA UX COCTAB U CBOWCTBA.

Jlabopamopnwtit onvtm Ne 13. 3HaKOMCTBO ¢ 00pa3LiaMy CJIOMKHBIX BELIECTB, MHHEPAJIOB U FOPHBIX MOPO/I.
Onucanue CBOMCTB.

Hemoncmpayuonnoiii saxcnepumenm Ne 4. «PaznoxxeHne BoAbl JIEKTPUUECKUM TOKOM»

Jlabopamopnutii onvtm Nel4. VcripiTaHNe TBEPIOCTH BEIIECTB € MOMOIIBI0 Koytekunu «1llkana TBeprocTu.
@DopMyIbl CI0XKHBIX BellecTB. KadecTBeHHbIH 1 KOMTMUECTBEHHBIN COCTaB BELIECTBA.

Jemoncmpayuonnsiii 3kcnepumenm N 5. «Paznoxenne ocHoBHoro kapbonata menu (I1I) (mamaxura)»
@DopMyIbl CIIOXKHBIX BelecTB. KadecTBeHHbIH 1 KOMMYECTBEHHBIN cocTaB BellecTBa. Ha3BaHNS CIIOXKHBIX BEIIECTB.
PeakTuBBI. DTHKETKU.

I'pynmel XpaHeHUs! peakTUBOB. Y CJIOBHS XPaHEHUS U UCIIONb30BaHMU.

3aKOH COXPAaHEHHUSI MACCHI BEIIIECTB.

Hemoncmpayuonnoiii s3xcnepumenm Ne 6. «3aK0H COXpaHEHUS] MAacChl BEILIECTB

XYUMHUYECKUE NPEBPAILICHUS. XUMUUECKUE PEAKIIUH.

Jlabopamopnutii onstm Nel 5. 1lpu3Haky IPOTEKaHUA XUMUYECKUAX PEAKIUN: HATPEBAHNE METHOM ITPOBOJIOKH;
B3aMMOJIEHCTBHE PACTBOPOB €IKOr0 HATPa U XJIOPHIAa MEIN; B3aUMO/IEHCTBIE PACTBOPOB YKCYCHOM KHCIIOTBI
THIpOKapOOHaTa HATPUSI.

XUMHUYECKUE YpaBHEHUSI. BBINOIIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUH 110 COCTABJICHUIO YPABHEHUN XUMHUYECKUX
peakuuii

TuIbl XUMUYECKUX PEAKIUIA

Jlabopamopnutii onvtm Nel 6. Tl XUMHYECKAX pEaKUi: pa3nokeHne ruapokcuaa menu (11); B3anmopeiicteue
xerne3a ¢ pactBopoM xisopuaa memu (11), B3ammoneiicteue okcnma mean (II) ¢ pacTBOpoM CONSTHOM KUCTOTHI.
Iloaroroska x I'IA, BIIP.

Tecmoeoiit Konmpons: «OCHOBBI YKCIIEPUMEHTATEHON XUMUID.

Pa3znen 2. [IpakTHKyM 110 M3yYEHUIO Ta30B: KUCJI0pPoaa u Bojopoaa (8 4)

Kucnopona. Peakiin, ucnone3yemsie Ui TOMyHIESHUS] KHCIOPOAa B 1TabopaTopun

Hemoncmpayuonnstit 3xkcnepumenm Ne 7. «llormydenne u cobnpanne KUCIOpoaa B 1a00paTOPHH U 3aIIOTHEHNE UM
ra3oMeTpa»

XuMudeckue cBoiictBa kuciopoaa. OKCHIBL

Jabopamopuwtit onetm Nel7.«"openne cepsl 1 hocdopa Ha BO3TyXe U B KHCIIOPOIE»

Jlaéopamopnwtit oneim Nel8.«I'openne xene3a, MeIu, MarHusl Ha BO3JyX€ M B KUCIIOPOJE»

Jla6opamopuwtit onstm Nel9. Paccmotpenue o0pasioB okcunos (yriepoaa (IV), Bomopona, dpochopa, menu,
KaJbLUsl, XKeJIe3a, KpeMHUS).



Iloaroroska x 'MA, BIIP

Bosnyx u ero cocras.

Hemoncmpavyuonnotit 3xkcnepumenm Ne 8. «OnpeneneHue coctaBa BO3Ayxa»

Bonopon. ITonyuenue Bogopona. Mepsl 6e3omacHocTr ipu padote ¢ BoroponoMm. [IpoBepka Ha uncrory. ['pemyunit
ras.

Jemoncmpayuonnstit 3kcnepumenm Ne 9. «Ilonyaenue u cobnpanue Bojopona B sabopatopun. OnbIT
Kaenauma

XuUMHUYECKUE CBOMCTBA BoAopoaa. [Ipumenenue.

Hemoncmpayuonnotit 3xcnepumenm Ne 10. «IlomydeHre BOIopoa peakiyeli alFoOMUHKS CO CMECHIO Cyib(ara
MEJIU U XJIOpU/a HaTpHUs»

Jlemoncmpayuonnstit 3kcnepumenm Ne 11.«3aHuMaTenbHbIE ONBITH C BOXOPOAOM: JieTaromas 0aHka,
B3PBIBAIOIIUECS MTY3BIPH, JIETAIOIIIE MBUIEHBIE IIAPHUKH.

Tecmoebtit konmpons: «I1pakTHKyM 110 U3YYEHHUIO ra30B: KUCIOPOJia U BOAOPOIay.

Paznen 3. [IpakTHKYM 10 H3y4eHHIO CBOHCTB BObI H PacTBOPOB (8 u)

Bona. Metozip! onpeniesieHns: coctaBa BOJIbI - aHAJIM3 U CUHTES.

Jabopamopnstit onvim Ne 20.«OnpeneneHre BoJONPOBOTHON U AUCTUINIUPOBAHHON BOJBD»

Du3HYECKUE U XUMUYECKUE CBOMCTBA BOJIBL.

Jabopamopnutit onstm No21. Oxpacka MHIUKaTOPOB B HENUTpaJIbHOM cperie

Jlabopamopnutii onotm Ne22,CpaBHeHHE IPOO BOJBI: BOJAOMPOBOIHOM, U3 TOPOICKOTO OTKPHITOTO BOJAOCMA.
Bona — pacteBopurens. PactBopsl.

Jlabopamopnutii onvim Ne 23. «I3ydeHne 3aBUCUMOCTH PaCTBOPHUMOCTH BEIIECTBA OT TeMIIEpaTyphbl»
HaCbILL[CHHbIC 1 HCHACBIIIECHHBIC paCTBOPLI.

Jabopamopnwtit onvim Ne 24. «Habnrwoenue 3a pocmom Kpucmanioe»

Jlabopamopnutit onvsim Ne 25. «Ilepecvluyennnlit pacmeop»

Ilpakmuueckan paboma Ne 3 «Onpedenenue KOHUEHMPAUUU BeU{ECE KOTOPUMEMPUULECKUM MEMOOOM NO
KanuobpoeouHomy zpaguxy»

Kpucrammorunpatsl.

Jlabopamopnutii onvim Ne 26.«Onpedenenue memnepamypvl pazioxdceHus KpUCmaniozuopama
IToaroroska xk ' MA, BITP

Tecmogoiii KoHmpons: «IIpakTUKyM 110 U3y4EHUIO CBOWCTB BOZBI U PACTBOPOBY.

Pazaen 4. OcHoBbI pacueTHoOli xumuu (8 4)

Monb — eauHHMIA KOIMYecTBa BenecTBa. MomsipHas Macca. Berancinenust o XMMHYECKHM YPaBHCHUSM.
3akon ABorajpo. MomsipHblii 00beM ra3zoB. OTHOCUTENIbHAS IIOTHOCTH T'a30B.

OO6paboTKa SKCIePUMEHTANBHBIX JaHHBIX C HCIIOIb30BaHHEM LudpoBoii nabopatopun «Touka pocray. Urenue
rpaduKoB, qUarpaMm

Pazpnen 5. IIpakTUKYM 110 M3YyYeHHUIO CBOICTB BellleCTB OCHOBHBIX KJIACCOB HEOPraHMYecKHX coequHeHmii (15
)

Oxcuppl: KnaccupuKaLys, HOMEHKIIATypa, CBOIHCTBA, Oy4eHHe, TPIMEHEHHE.

Jlabopamopnutii onvtm Ne27. HaGroneHre paCTBOPUMOCTH OKCHIOB JIFOMHUHUS, HATPUS, KAJBIW U MEIH B BOJIE.
Jlabopamopnutii onvtm Ne28. OmpeneneHre KHCIOTHOCTH-OCHOBHOCTH CPEIbI MOMYIEeHHBIX PACTBOPOB C
TIOMOIIBIO0 HHIAUKATOPA.

Jlabopamopnutii onstm Ne29. IlonmydeHne yrIeKUCIOro ra3a i B3aNMOJICHCTBHE €T0 C H3BECTKOBOU BOJIOM.
I'mppokcunsl. OcHOBaHUS: KiIacCU(pUKaNUs, HOMEHKIIATYpa, HOMyYeHHE.

Jabopamopnotit onvsrm Ne3(. B3aumoneiicTBre OKCHIOB Kanblus U Gochopa ¢ BOOM, onpeneeHne Xapakrepa
00pazoBaBIIerocs THAPOKCHIA ¢ TIOMOIIBI0 HHANKATOPA.

Jlabopamopnutii onvtm Ne 31.«Otnpenenenne pH pa3nuaHbx cpem»

Ilpakmuueckan paboma Ne 4 «Onpenenenne pH pacTBOPOB KHCIIOT U IIEIOUEiD

XUMHUUYECKUE CBOIcTBA ocHOBaHUN. Peakrms Hefitpanm3anmu. OKpacka HHAWKATOPOB B MIETIOYHON M HEHTpaIbHON
cpenax. IlpuMeHeHre OCHOBaHUH.

Jabopamopnutii onvim Ne 32. «Peakuns HEUTpaIH3aIAm).

Hemoncmpauuonnotit 3xkcnepumenm Ne 12. «OcHoBauMs. TernioBoit 3G GEKT peakny THAPOKCHIA HATPHS C
YTJIEKHCITBIM Ta30M»

Jlabopamopnutii onvim Ne33. B3auMonelcTBHE pacTBOPOB KHCIOT CO HICTOYAMH.

Jla6opamopnwtit onetm Ne34.IlomydeHue HepaCTBOPUMBIX OCHOBAaHHMH M MCCIIEJOBAHNE HX CBOMCTB (HA TIpHMepe
ruapokcuna meau (II)).

AM(oTepHbIe OKCU/IBI U THIPOKCUIBIL.

Jabopamopuwtit onstm Ne35.Ilonydenne aMm(poTepHBIX OCHOBAaHUH M MCCIIEIOBAHIE MX CBOWCTB (Ha MpUMepe
ruapokcuna nuaka (I1)).

Kucnotsr. CocraB. Knaccudukamms. Homenknarypa. [lomyaenne kucror.



XUMHUUECKUE CBOMCTBA KUCIOT

Jabopamopnstit onstm Ne36.B3zanmoneiicTBie MeTaJUIOB (MarHus, IMHKA, JKeJIe3a, MEIIN) C PaCTBOPaMH KUCIIOT.
Jabopamopustit onstm Ne37.Bzaumoneiicteue okcuna meau (1) 1 okcuma nMHKA ¢ pacTBOPOM CEPHOM KHCIIOTHI.
Jabopamopnuiii onvim Ne38. B3aumonelcTBre pacTBOPOB KHUCIOT ¢ HEPACTBOPUMBIMU OCHOBAHHSIMH.

Comu. Kinaccngpukanus. Homernkinarypa. CriocoObl momydeHus coneit

Ilpakmuueckan padoma Ne 5. «IlonydeHrue MEIHOTO KyIIopoca

CaoticTBa coneil. ['eHeTHYECKas CBSI3b MEK1Y OCHOBHBIMH KJIacCaMH HEOPTaHWYECKUX COCIMHEHHH
IIpakTnyeckas padora Ne6. Pemenne sxciepiMeHTaNIBHBIX 3a/a4 10 TeMe «IIpakTHKyM MO U3y4EeHUIO CBONCTB
BEIIIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCANHEHUID

Iloaroroska x 'MA, BIIP

Tecmoswtit konmpons: «[IpakTHKyM 110 M3y4EHHIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHHMYECKUX
COEIMHEHUID.

Pa3nen 5. OCHOBBI ONBITHO-)KCIIEPUMEHTATBHOW H MPOeKTHOM AesiteibHOCTH (109)
TexHuka 0€30MaCHOCTH MPH BHITOJTHEHHUH CAMOCTOSTEIBHBIX ONBITOB U 3KCIIEPHMEHTOB B JOMAIIHUX YCIOBUSIX H C
HCIIONIb30BaHHEM 000pYI0BaHHSI XUMHYECKOH J1abopaTopHu.
IIpakTnyeckas padora Ne7. OOpaineHre co CTEKIOM (crubaHue CTEKITHHON TPYOKH, M3TOTOBIICHHUE: MTUIICTKH;
KaIMJUIIPOB; MPOCTEHIINX Y3JI0B; MPOCTEHIINX NPUOOPOB)
XUMHUYECKUH aHAIIN3: KAUECTBEHHBIA U KOJTMUECTBEHHBII
Teoperndeckre OCHOBBI OITBITHO-IKCIIEPUMEHTAILHOM U MIPOEKTHOM JIESTENEHOCTH.
Bri6op Tembl nipoekra. [I1aHupoBaHue IesITENbHOCTH.
[MToaroroBka npoekra. COop MHpOpMAIMK 110 JaHHOH Teme. MoaeInpoBaHue MPOSKTHOM JIESITEIbHOCTH.
BrinonHeHne yueOHbIX POEKTOB, ONBITHO-3KCIIEPUMEHTaIbHBIX padorT.
INpakTnyeckue padorsr Ne§-12 o remaM NPOEKTOB ydaIHXCst
[ToaroToBka yu4eOHBIX MPOEKTOB K 3aIIUTE
ITIpome:kyTouHas aTTecTanusi. 3alMTa MPOEKTOB
IToaroroska k 'MA, BIIP: penieHne npakTHKO OPHEHTHPOBAHHBIX 3aJaHUIl
[oaroroska k ['MA, BIIP: penierre npakTHKO OPUCHTUPOBAHHBIX 3aJaHUIN
O06o01meHne, CUCTeMaTH3aLMs 1 KOPPEKIMS 3HAHUH ydanxcst 3a Kype «OKCIepUMEHTaNbHas XUMUs», § Kiacc.
TecToBbIi KOHTPOJIb.
Temamuka onvsimHoO-IKCREPUMEHMATIbHBIX U RPOEKNIHBIX PAOON C UCNOIb306AHUEM 000PYO0CAHUA YEHMPA
«Touka pocman:
. DKCrepTH3a MpoyKTOB MUTaHHUS 110 YIIAKOBKE.
. OnpeneneHue KauecTBa BOJOIPOBOIHOMN BOJIBL.
. Omnpenenenre CBONCTB BOAOIPOBOIHON U AUCTIIUITMPOBAHHON BOJIBL.
. Kucnornocts aTMocdepHBIX 0CaKOB.
. [lomyueHnue kpucTauIoruApaTa MeIHOTO Kyrnopoca.
. Habnronenue 3a pocToM KpUCTaJLIOB.
. [lomyueHue nepechIeHHBIX PACTBOPOB.
. OnpenencHue TeMrepaTypsl pa3IokKeHHsT KpUCTAJIIIOTHApAaTa.
. OnpeneneHue KUCIOTHOCTH IIOUBHL.
10. U3ydeHue 1men0uyHOCTH pa3IMIHbIX COPTOB MbLJIa U MOOIINX CPE/CTB.
11. IHaukaTopHBIE CBOMCTBA Pa3IMYHBIX PACTCHHUI U IIBETOB (C ompeneneHneM pH pacTBopos).
12. Ompenenenne kauecTBa XJeOOmMEeKapHO MYKH 1 XJeba.
13. Ompenenenne kauecTBa KUCIOMOIOYHBIX TIPOAYKTOB.
14. Ompenenenne 3aBUCHMOCTH U3MeHEHUs pH 1IeTbHOT0 M MacTEPU30BaHHOTO MOJIOKA OT CPOKOB XPaHEHHS.
15. OumcTka BOIBI IEPETOHKOM.
16. OwuwmcTka BOIBI OT 3arpsA3HEHUIA.
17. TlpuroToBieHHEe OYBEHHOW BEITSKKHU U onpeseneHue ee pH.
18. Ormpenenenne CTeNeHU 3aCOICHHOCTU TTOYBBIL.
19. KonmvecTBeHHOE OIpe/ieNieHUE 3arPSI3HCHHOCTH BEIeCTBA.
20. Ompenenenue maccol okcuaa meau (1), oonapyxenue okcuna yriepona (IV) u Bojbl, MONydaeMbIX MpH
Pa3IOKEHUN OCHOBHOTO KapOoHaTa MeaH (MallaXuTa).
21. Tlomy4enue, cobupaHue U WACHTH(UKAIMS ra30oB (BOAOPOMAA, KHCIOPOJAA, YIIIEKHCIOro rasa, aMMHaka),
MOHTaX COOTBETCTBYIOIINX MPHUOOPOB.

O 01O\ N K~ W

IIpumeyaHue: KEITHIM MAPKEPOM BBIAENIEHO conepkanue [IpumepHoOl mporpaMMbl, MPENTIOKEHHON B
Meroandeckux peKkoMeHIalni MUHUCTEpCTBa pocBenenns Poccuiickoit ®enepamyu no «Peanuzannm
00pa3oBaTeNBHBIX MMPOrPAMM €CTECTBEHHOHAYYHOM 1 TEXHOJIOTMIECKON HAIPaBIEHHOCTEH IO XUMHH C
HCTIONB30BAaHUEM 000pyA0BaHMs HEeHTpa « Todka poctay (YTBEpXKIEHBI pacnopshkeHHeM MUHHCTEpCTBa
npocsemierns Poccuiickoit @enepauu ot 12 saBapst 2021 r.Ne P-6).



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
BHEYPOYHOIl 1eTeJbHOCTH « JKCHEePUMEHTAJBHAT XUMUSD)

JJIS1 8 KJIACCOB ¢ MCNOJIB30BaHNeM 000py10oBaHus LeHTpa «Touka pocTa»

€ ONMMCAHHMEM YHUBEPCAJIBHBIX y4eOHBIX JCHCTBHIA, JOCTHIA¢MbIX 00y4aI0LIIMHCS

Juunocmuoie pezynomamol

Obyuarowuiics ROIYYUM 03MOACHOCb OIs1 POPMUPOBAHUSL CLedyrowUX TudHOCmHbIX YV

- onpeeeHre MOTHBAIY U3yIeH s yIeOHOTr0 MaTepraa;

- OILICHMBAHUE YCBAUBACMOr0 YUCOHOr0 MaTepraia, HCXOAs U3 COMMAIBHBIX M JTMYHOCTHBIX IICHHOCTEH;
- MTOBEIIIICHUE CBOECT'O0 00Pa30BaTEILHOIO YPOBHS M YPOBHS TOTOBHOCTH K U3yYCHUIO OCHOBHBIX
HUCTOPUICCKHUX COOBITHI, CBSI3aHHBIX C pa3BUTHEM XHMHUH H O0IIECTBA;

- 3HAHHUE MPABWI TIOBEICHUS B YPE3BBIYANHBIX CUTYAIIUX;

- OLICHMBAHUE COITMAIHLHON 3HAYMMOCTH NMPOQECCHIA, CBSI3aHHBIX ¢ XUMUCH;

- BJIaJICHHE TIPABMIIAMU 0€30ITaCHOTO OOPAIICHUS ¢ XMMUYCCKHMH BEIIECTBAMH U 000PYIOBAHUEM,
MIPOSIBJICHUE SKOJIOTUICCKOM KYJIBTYPBI.

Memanpeomemmule pe3yibmamul

Pezynamusnuvie
Obyuarowuiicst nOIYYUM 803MONCHOCIL 0151 POPMUPOBAHUsL Cledyrowux pecyasimusHulx YVII:

—  [eJernojiaraHue, BKIIOYas IOCTAHOBKY HOBBIX IieNiel, MpeoOpa3oBaHue MPAaKTUYESCKOH 3a1a4u B
MO3HABATENIbHYIO, CAMOCTOSITEITbHBIN aHATIM3 YCIOBHI TOCTH)KCHUS IENTH HAa OCHOBE YuéTa BhIJICTICHHBIX
YIUTEIIEM OPUCHTHPOB lleﬁCTBHﬂ B HOBOM y'-IC6HOM MaTtepuaie; NiIaHupOBaHUEC ITYTU JOCTHIKCHUA ueneﬁ;

- YCTaHaBJICHUEC LIEJIEBBIX IPUOPHUTETOB, BBIACICHNE AJIbTEPHATUBHBIX CHOCO6OB JOCTHUKCHMUA 1ICJIN U B])I60p
Hanbosnee 3PPEKTUBHOrO Crocooa;

—  yMEHHE CaMOCTOSTENLHO KOHTPOIUPOBATh CBOE BPEMsI M YIIPABIIATH HM;

—  yMEHHe NPUHUMATH PEIleHUs B TPOOJIEMHON CUTYaIUH;

— IIOCTaHOBKA y4eOHBIX 3a/1a4, COCTABJICHUE IUIaHa M ITOCIIEA0BATEILHOCTH ACHCTBHI;

- opraHusanus pa6oqero MECTa MPH BBITTOJHECHUN XUMHUYCCKOT'O OKCIICPUMEHTA,

—  NPOTHO3HPOBAHUE PE3YILTATOB O0YUCHMS, OLCHUBAHIE YCBOCHHOIO MaTepHasa, OLCHKA KauecTBa U
YPOBH;I OJYYCHHBIX 3HAHMH, KOPPEKLIMSI [UIaHa U Cr10c0o0a AeHCTBHS MPH HEOOXOJMMOCTH.

Tosnasamenvnule

Obyuarlowuiicss nOIyYum 603MOMCHOCTG 015 YOPMUPOBAHUA CedYIOWUX No3HAsamenbHbIX YV /.

- HIOKCK U BBLIETICHHE HH(OpMaLH;

- aHaJIU3 YCIOBUH U TpeOOBaHMI 3a1a4u, BBIOOD, COIIOCTaBICHHE U 00OCHOBaHHUE CIIoco0a PeIeHus 3a1a4H;
- BbIOOp HaunboIee (P PEKTUBHBIX CIIOCOOOB PEIICHHUS 331241 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBUH;

- BBIJIBIDKEHHE U 00OCHOBaHHUE TUTIOTE3bI, BEIOOP criocoda e€ MpoBepKH;

- CaMOCTOSATEIBHOE CO3JJaHKE AJITOPUTMA JIEATEIbHOCTH IIPH PEIICHUH IPOOIeM TBOPYECKOT0 M TOMCKOBOTO
XapakTepa;

- YMEHHS XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOSHHIO U CBOMCTBAM;

- ONMCHIBAHUE CBOWCTB: TBEPBIX, )KUIKHIX, TA3000Pa3HBIX BELIECTB, BHIJEIECHNE UX CYIIECTBEHHBIX
MIPU3HAKOB,;

- n300paKeHHe COCTaBa MPOCTEHIINX BEIECTB C IIOMOMLIBI0 XUMUYECKHX (POPMYIT U CYIIIHOCTH XUMHUYECKHX
peakuuii ¢ IOMOILBIO XUMUYECKUX YpaBHEHUIL,

- NpOBeNIeHNe HAOIOICHHH, OMMMCAaHNe IPU3HAKOB M YCIIOBHH TEUCHUS XUMIUYECKUX PEAKIHiA, BBIIOTHEHHE
XMMHYECKOr0 SKCIIEPUMEHTA, BHIBOBI HA OCHOBE aHaIIN3a HaOIIOJCHHH 32 SKCIIEPUMEHTOM, pelIeHHe 3a1aY,
NoJTy4eHHe XMMU4YecKoH HH(OpMAaIy U3 pa3InuHbIX HCTOYHHUKOB;

- YMEHHE OPTaHM30BBIBAThH UCCIIEIOBAHUE C LIENbIO IPOBEPKH TUIIOTES;

- YMEHHE JeNaTh YMO3aKIIOUeHHs (WHIYKTHBHOE U 110 aHAJIOTUH) U BHIBOJIBL;

- yYMeHHe 00BEKTHBHO OLICHUBATh HH()OPMAIIHIO O BEIIECTBAX H XUMHUYECKUX MPOLIeccax, KpHTHIECCKH
OTHOCHUTBCS K TICeBIOHAYYHOW HH(OPMAaLIUH.

Kommynuxamusnvie
Obyuarowuiics noayyum 03MONCHOCHb 015 QOPMUPOBAHUSL CLEOYIOUUX KOMMYHUKamuenvix YV
—  TIONIHOE ¥ TOYHOE BBIPQKEHUE CBOMX MBICIIEH B COOTBETCTBHU C 3ala4aMH U YCIOBUSIMU KOMMYHHKALIUH;
—  aJIeKBAaTHOE HCITOJIb30BAHUE PEUEBBIX CPEICTB JUIS YYacTHs B JUCKYCCUH M apTYMEHTALlK CBOESH MO3UIINH,
YMEHHE NPEICTABISITh KOHKPETHOE COZIEpKaHNe ¢ COOOIIEHNEM eT0 B MMCbMEHHON M YCTHOH (hopme,
OTpesIeNIeHNe CTI0CO00B B3aNMO/ICHCTBHS, COTPYAHNYECTBO B MOMCKE U cOOpe HHOpMAIHH;
—  ompejerieHne CIocOO0B B3aMMOEHCTBHS, COTPYJHHIECTBO B TIONCKE U cOOpe MH(OpMAanuy, ydacTue B
Jajiore, INIaHUPOBaHUE OOIINX CIIOCOOOB PabOTHI, IPOSBIEHHE YBAXKUTEIHHOT'O OTHOILECHHUS K IPYTHM
y4aIuMcs; ONMCaHUE COMEP KaHMUS BBIITOITHAEMbIX IEHCTBUH C LIENBI0 OPUEHTHPOBKHU B IIPEIMETHO-




MIPAKTUYECKOH EATETbHOCTH; YMEHUS YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCSA K KOOpIUHALIMU
Pa3IUYHBIX O3ULUI B COTPYIHUYECTBE;

—  (opmynupoBaTs COOCTBEHHOE MHEHHE H ITO3HINIO, apTYMEHTHPOBATH M KOOPAMHUPOBATH €€ C TIO3ULIUSIMH
MapTHEPOB B COTPYJHUYECTBE IIPH BBIPAOOTKE OOIIEro penieHusi B COBMECTHOM JesTeIbHOCTH;

—  OCYIIECTBIISITH B3aMMHBIF KOHTPOJIb U OKa3bIBAaTh B COTPYIHUYECTBE HEOOXOUMYIO B3aUMOIIOMOIITb;

—  IUTAaHUPOBATH OOIIHE CIIOCOOB! PAOOTHI; OCYIIECTBISTH KOHTPOIb, KOPPEKIHIO, OLICHKY IeHCTBUI
napTHEpa, yMeTh YOeKIaTh;

—  HCIIONIB30BAaTh aJICKBATHBIE S3BIKOBBIE CPEICTBA ISl OTOOPaKEHHSI CBOMX YYBCTB, MBICIIEH, MOTHBOB U
MoTpeOHOCTEH; 0TOOpakaTh B peud (onucaHue, 00bSICHEHUE) Collep)KaHIe COBEPIIAEMBIX JICHCTBHMN, KaK B
(hopMe TPOMKOI COIMATM3UPOBAHHON peUuH, TaK U B popMe BHYTPEHHEN peuun;

—  pa3BHUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHIIMIO, HCIIONB3YsI CPEJICTBA YCTHOW U MUCHMEHHOU
KOMMYHHUKAIIMH MPH paboTe ¢ TeKCTaMK Y4eOHUKA U JIOTOTHHUTEIBHOM JINTEPAaTypOi, CIIPaBOYHBIMHU
TabNIUIaMH, MPOSIBIISITH TOTOBHOCTH K YBaXKCHHIO MHOM TOYKH 3PEHUS ITPU 00CYXKICHUU PE3YIIbTATOB
BBITIOJIHEHHOW paboTHI.

IIpeomemnmnute pezynomanol

Obyuarowutics HaAyuyumcs.

NPUMEHSTH OCHOBHBIE METO/IbI TIO3HAHUSI: HAOJIIOJICHUE, U3MEPEHHE, IKCIIEPUMEHT;

—  ONHUCHIBATh CBOKMCTBA TBEP/BIX, JKUIKUX, ra3000pa3HBIX BEIIECTB, BHIJEIS X CYIIECTBEHHBIC TIPH3HAKY;

—  pacKpbIBaTh CMBICH 3aKOHA COXPAaHEHMS MacChl BEIIECTB, aTOMHO-MOJIEKYIISIPHON TEOpHUH;

- pas3iimyaTb XUMHUYCCKUE U (bI/ISI/I'—ICCKI/IC SABJICHUS,

- Ha3bIBaTb NPU3HAKU U YCJIOBHUSA IIPOTEKAHUA XUMHNYCCKUX peaKum‘/'I;

—  cobmronaTh npaBuiia 6e30MacHoi paboTHI IPH POBEACHHUH OIBITOB;

—  TOIb30BaThCs 1aOOPAaTOPHBIM 000PYIOBAaHHUEM M HOCYOM;

—  IOJy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATh UX; XapaKTepHU30BaTh PU3NUECKHE U
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HECOPIraHMYECKUX COCAMHCHUM, ITIPOBOAUTDL OIIBITHI,
MOATBEPKAAOIINEC XUMHUYCCKUEC CBOMCTBA U3YUYCHHBIX KJIaCCOB HEOPIaHNYCCKUX BEIICCTB;

—  pacKpbIBaTb CMBICI MOHSATHUSI «PACTBOP», BHIYUCIISITE MACCOBYIO JIONIO PACTBOPEHHOI'O BEILIECTBA B
pacTBOpe, TOTOBUTh PACTBOPBI C OIPEIEIEHHON MacCOBOM 10J1€l paCTBOPEHHOIO BELIECTBA;

—  XapaKTepHu30BaTh 3aBUCHUMOCTh (DU3UUECKHX CBOWCTB BEIIECTB OT THUIA KPUCTAITUYECKOW PEIIETKH,
OMpEAENATh BUI XMMUUYECKOH CBSI3U B HEOPraHMUECKUX COEAMHEHUSIX;

—  pacKpbIBaTb OCHOBHBIC IOJIOKEHUS TEOPUH JIEKTPOIUTHUECKOI JUCCOLUALIUN, COCTaBIATh YPAaBHEHUS
3JIEKTPOIUTHUECKON JUCCOLMAIIMH KUCIIOT, IeTI0Uel, Coel M peakiuii HOHHOr0o 0OMEHa;

—  pacKpbIBaTh CYLIHOCTb OKHUCIHMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUM, ONPEACTSITh OKUCIUTEND U
BOCCTaHOBUTENb, COCTABIIATh YPABHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI;

—  Ha3bIBaTh (HaKTOPHI, BIMSIONIME HAa CKOPOCTh XUMHUYECKON peaKiiy;

—  XapaKTepHU30BaTh B3aMMOCBSI3b MEX/Y COCTABOM, CTPOCHUEM U CBOWCTBAMHU HEMETAIIOB U METAJUIOB;

—  TIPOBOAUTH OMBITHI TIO MOTYYEHHUIO U U3YUEHUIO XUMHYECKUX CBOMCTB pa3IN4HBIX BEILECTB;

—  I'paMOTHO 00palaThCs ¢ BEUIECTBAMU B ITOBCEIHEBHOM JKU3HM.

Oobyuarowuiica noayuyum 603IMOMCHOCHIb HAYUUMBCA:

- BEBIIBUTATH U IPOBEPSITH HKCIIEPUMEHTAIFHO THITOTE3bI O XUMUUECKIX CBOHCTBAX BEIIECTB HA OCHOBE MX
cocTaBa M CTPOEHUS, X CIIOCOOHOCTH BCTYIIATh B XUMHUUECKHIE PEAKIINH, O XapaKTepe U MPOAYKTaX Pa3IHIHBIX
XUMUYECKUX PEaKLU;

- XapaKTeprU30BaTh BEIIECTBA IO COCTaBy, CTPOSHHUIO M CBOWCTBAM, YCTaHABIMBATH MPUYUHHO-
CIIEZICTBEHHBIE CBI3U MEXKAY JAaHHBIMH XapaKTEPUCTUKAMU BEIIECTBA;

- COCTABIIATH MOJIEKYJISIPHBIE U TIONHBIE HOHHBIE YPABHEHNUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSM;

- MIPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBISATH OKICIUTEIHHBIE HIIM BOCCTAHOBUTENBFHBIE CBONCTBA C
YIETOM CTeTIeHel OKUCIICHHS DIIEMEHTOB, BXOJSIINX B €r0 COCTaB;

- BEBIJIBUTATH U TIPOBEPSITH AKCIIEPHUMEHTAIFHO THITOTE3HI O pe3yIbTaTaX BO3ACHCTBUS Pa3INIHBIX (PaKTOPOB
Ha U3MEHEHHE CKOPOCTH XUMHYECKON PEaKITU;

- HCTIONB30BaTh MPHUOOPETEHHBIC 3HAHUS TS YKOJIOT MIECKH TPAaMOTHOT'O TIOBEICHHUS B OKPYKAIOIIEH Cpeae;
- HCTIONB30BaTh MPHUOOPETEHHBIC KITFOUEBBIE KOMIIETEHIINN TIPU BHIITOTHEHUH MPOEKTOB U PEIICHUN YIeOHO-
HCCIIEOBATENBCKIX 3aJ1a4 TI0 M3y9E€HHUIO CBOICTB, CIOCOOOB MOTYICHHUS M PACIIO3HABAHMUS BEIIIECTB;

- 00BEKTHBHO OIICHUBATh HH(OPMAIIHIO O BEMIECTBAX W XUMHUYECKHX TPOIIECCaX;

- OCO3HABATh 3HAUEHUE TEOPETUUECKUX 3HAHUN MO0 XUMUHM ISl IPAKTUYECKOW NESITENIbHOCTH YEJIOBEKA;
C03/1aBaTh MOJEIH U CXEMBI JJIs pelIeHnsT yIeOHBIX W MO3HABATENBHBIX 33/1a4; IIOHUMAaTh HEOOXOIUMOCTh
COOJFO/ICHUS TIPEITICAHIH, MTPeyIaraéMbIX B MHCTPYKIMSX MO UCTIONB30BAHUIO JICKAPCTB, CPENICTB OBITOBOM XUMUH
u Jip.

®opMbI KOHTPOISA



Dopmuposanue UKT-komnemenmuocmu odyuarouuxca

VYueHuk HaydurTcs:

- ACTIONIb30BATh Pa3HbIe IPHEMBI TIOMCKa MH(POPMAIMY HA TIEpPCOHATIHLHOM KOMIBIOTEpE B 00pa30BaTeIbHOM
MIPOCTPAHCTBE C HCIOIB30BaHNEM 000py10BaHMs IU(POBOI JlabopaTtopuy;

- ICTIONb30BATh PA3JIMUHbBIE CIIOCOOB! XPAHEHNUS M BU3yaJIM3alii HHPOpMAIUK, B TOM 4HCIe, B rpadudeckoi popme

(Dopmupoeauue KOMnemeHmHocmu 6 oonacmu onbtmuo-akcnepumeumaﬂbnoﬁ u npoekmuoﬁ oesamesibHOCMU
Vuenuk HAYIUTCA IIJIAaHUPOBATDH W BBITIOJIHATH y‘ICGHOC HUCCIICA0BAHNEC U y‘IeGHHﬁ MPOCKT, UCITOJIB3Ys
o6opyz[03aHI/Ie, MoJeIu, METOAbI, IPHUEMbI, AACKBATHBIC HCCHeHyeMOﬁ Hp06neMe.

VYuenuk MOJYYUT BO3MOXKHOCTb HAYUUTHCA CAMOCTOATEIIbHO 3aIyMbIBATh, INTAHUPOBATH U BBITIOJIHATH yqe6Hoe
HCCIICO0OBAaHUC, y‘Ie6HLII>i W COITUATBHBIN IIPOCKT 110 eCTeCTBeHHOHay‘IHOfI HaIlpaBJICHHOCTH.

Yuem pezynomamos eneypounoit deamenvnocmu

Dopmbl U NEPUOOUUHOCTIL KOHMPOJISL

Bxoonou konmpons poBOAMTCS B Havyasle yueOHOro roja Jyis MPOBEPKU HAYaIbHBIX 3HAHUN ¥ YMEHUI
o0yJaromumxcs.

Texywuti koHmpob TPOBOJUTCS HA KAXKIOM 3aHITUU B (JOpPME MEIarOrHUSCKOro HAOMIOACHUS.

Tecmosblii KOHMpPOIL OCYIIECTBIISIETCS IO OKOHYaHHH U3y4YEHUsI KaXJI0ro pas3zena.

Tpomesicymounas ammecmayus IPOBOJUTCS B KOHIlE yueOHOro roaa B (popMe 3aluThl IPOEKTa, ITO3BOJISET
MIPOBECTU aHAJU3 PE3YJIbTATUBHOCTH OCBOCHHS OOYYAOIIMMUCS OCHOB OIBITHO-IKCIICPUMEHTATIBHOMN U MPOCKTHOM
ACATCIIBHOCTHU JAHHOI'O Kypca BHCypO‘{HOﬁ ACATCIIBHOCTHU ((3KCHCpHMCHTaJ’[bHaﬂ XUMUD).

Kpumepuu oyenku pesynomamos 0c60enus npozpammol Kypca

PaboTa 00y4aromumxcsi OlleHUBaETCs 110 TPEXYPOBHEBOH IIKaJIe, MPEATONAaralonieil HaIu4ne CIeAyINX YPOBHEH
OCBOCHHS IIPOIPaMMHOI0 MaTEpUaa: BbICOKUM, CPEIHUN, HU3KUM.

BrIcokuii ypoBeHb: 00y4aroUIUHACs JEMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTh M 3aUHTEPECOBAHHOCTh B
00pa3oBaTeNbHOM JAEATELHOCTH, MPOSBIISIET MHUIIMATHBY, HE TIPOITYCKAET 3aHATHS 0€3 yBaXKUTEIbHOU NPHUYHHBL,
JIEMOHCTPHUPYET BBICOKUI YPOBEHb 3HAHUN M KOMIIETECHIINH, BIIaJIeeT Ha BBICOKOM TBOPUYECKOM YPOBHE
NPHOOPETEHHBIMH B XOZ€ U3Y4EHHS IPOrpaMMbl YMEHHUSIMH M HaBBIKAMH;

Cpennuii ypoBeHb: 00ydaronuiics JeMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B 00pa3oBaTEIbHON
JeATENbHOCTH, IPOSBIIAET XOPOIINK YPOBEHb 3HAHUN U KOMIIETCHIUIT; HHULUATHBEI HE IIPOSIBIISIET, HO CIIOCOOEH
MOAJICP>KUBATh MHUIIMATOPA B IPEUIaracMoM MOJIe JAESITEIbHOCTH, B IOCTATOUHOM CTENIEHU BI1aJiceT MOIy4aeMbIMU
B XOJI€ U3y4UEHUS IPOrPaMMbl YMEHUSIMU U HaBBIKAMH;

Huskuii ypoBeHb: 00y4aromuiics AEMOHCTPUPYET HENOCTATOUHYIO OTBETCTBEHHOCTD M 3aUHTEPECOBAHHOCTD B
00pa30BaTeNbHON AEATEIbHOCTH, MOCEIIAET 3aHATHS OT ClIyqas K CIIy4alo, IOKa3bIBaeT yAOBICTBOPUTEIbHBIH
YPOBEHb 3HAHUH ¥ KOMIIETCHINUH, B IIEJIOM c1a00 BiaJeeT MOoJIy4aeMbIMHU B XO€ H3y4EeHHS IPOrpaMMbl YMEHHUAMH
1 HaBbIKAMHU.

®opMblI pe3yIbTATOB OCBOCHHS NPOrPaMMbl BHEYPOUHOIi JesITeJIbHOCTH:

1. OT™MeTKa YpOBHS JOCTIKEHUI 00YYArOIIErocsl B JIUCTE Mearornueckoro HabJroIeHuS;

2. 3amucH B XypHaJle ydéra 0 pe3yJIbTaTUBHOCTH Y4acTHs 0OyJarolXcs B MEPONPHATHIX Pa3HOTrO BUAA U YPOBHS
(murioM, rpaMora, 0JIaroJapHOCTh, APYroe);

3. 3amucu B xxypHaje yuéra o0 yyacTHU B BBIE3AHBIX MEPOIPHUSATHSX.



3. KAIEHJAPHO-TEMATUYECKOE INTAHUPOBAHUE

BHEYPOUYHOIi 1eATeJILHOCTH «JKCIePUMEHTAIbHAsT XuMus» - 8 kiiace (72 yaca)

¢ YKa3aHUEeM HCIIO0Ib30BaHus o0opynoBanus nudposoii 1adopaTopuu

«Touxka pocta»

Ne n/m

Tema 3ansaTns

Koma-Bo
JacoB

JlaTta

Hcnoabs3oBanne 000pyroBaHusA
«Touxa pocTa»

Beoonwiit uncmpykmanic
no Th

Xumus — Hayka
SKCIICPUMCHTAIbHAS.

TP
Jemoncmpayuonnolii
IKCnepumenm

M 1.

O3nakomnenue ¢
aabopamopHvim
0bopyoosanuem; npuémol
0e3onacHoil pabomol ¢
HUM.

1

Texuuka 0e30IMacHOCTH B
KaOMHEeTe XUMHH TIeHTpa « Touka
PocTay.

3HaKOMCTBO C

000pyI0BaHUEM.

Ilpakmuueckan paboma
Ne 1

«llIpasuna mexnuxu
be3onacnocmu npu
pabome c nabopamopHbim
obopyoosanuem. Hzyuenu
e cmpoenus niamenu

JaTtuuk Temrepatypsl (TEpMOIapHBIif),
CIHMPTOBKA

Mertoapl no3HaHus B
XUMHHU. DKCTIEPH-
MEHTaJIbHBIE OCHOBBI
XUMUHU

JlaGopaTopHblii ONbIT
PaccMmoTpeHue BelecTB ¢
pa3JIM4YHbIMHU
¢puznyeckumn
CBOMCTBaAMHU

(Menb, JkeJ1e30, HUHK,
cepa, Boa, XJ0pH[
HATpHUS

TP

Jlabopamopnuiit onvtm Ne
2 «/lo kakoit
memnepamypuvl MOI}CHO
Hazpemb eutecmeo?y

JaTtuuk TemmnepaTypsl (TepMOIIapHBIi),
CIIUPTOBKA

Mertoapl no3HaHUs B
XUMHH.
DKcIiepuMeHTaTbHbBIE
OCHOBBI XUMUH

TP

JIaGopaTopHbIil ONBIT
Ned.

H3yuyeHue cBoiicTB
BelleCTB: HATPEeBaHHNE
BOJIbI, HATPEBaHUE
oxcuaa kpemuus (1V).
Jabopamopnwtit onvtm Ne
4. «H3mepenue
memnepamypol KUREHUs

Jatuuk TemMnepaTypbl IUIATUHOBBIMN,
TEPMOMETD, HNEKTPHUECKas! IUTNTKA




800bl C HOMOUBIO
oamuuka memnepamypul
u mepmomempa»

MeTto/bl TO3HAHUS B 2
XUMHH.
DKCIiepUMeHTaTbHbIC
OCHOBBEI XUMUH

TP

Jlabopamopnutit onvtm Ne
5.

«Onpeoenenue
memnepamypol
naaenenusn u
Kpucmannuzauyuu
Memannay

Jatauk Temnepartypsl (TepMOIapHbIii)

HepBOHa‘IaJ'H)HHe xumuuedkiie moms-
Hs. Unctolie BCIIECCTBA U CMECH

Jlabopamopnutit onvim_No
6.

Hccneoosanue
uzuueckux u
XUMUUECKUX CBOUCME
RPUPOOHBIX 8euiecme
(u36ecmHAK08).

PeakTuBEI 1
XUMHUUYECKOE
00opyoBaHuE

YucTeie BenlecTBa u 2
cmecu. CriocoObI pasjene-
HUS CMeceil: AeiicTBue
MarHuTOM, OTCTaWBaHHUE,
¢unbTpOBaHUE,
BbIITaPHBAHUE,
KpHUCTaITH3ALIHS,
JUCTHILTSIITHSL.

TP

Jlabopamopnuwtii onsim Ne
7. Paszoenenue cmecu
JICeNIe3HBIX ONUTLOK U
cepol ¢ NOMOUbI0
MazHuma.
Jlabopamopubwiii onvim
No8.

IlIpuzomoenenue u
paszdenenue cmecu
Jicenesa u cepul,
paszdenenue cmecu Hepmu
U 80006l (pacmumenbHozZo
macna u 600bvl).

PeakTHBBI 1 XUMHYECKOE
o0opyaoBaHue

Ilpakmuueckaa paboma 1
Ne 2. Oenaoenue
Hagvlkamu paszoenenus
00HOPOOHBIX U
HeO0OHOPOOHBIX cMecell:
omcmaueanue,
unomposanue,
gvinapueanue,
Kpucmanausayus,
OUCMUNNAYUA
(nepezonka).

P

PeakTHBEI 1 XUMHYECKOE
o0opynoBaHne




du3ndeckue u
XUMHYECKHE SIBJICHHS.
P
Jlemoncmpayuonnslii
Ixcnepumenm No 2.
«Buotoenenue u
nozinowienue menia —
HPU3HAK XUMUYECKOU
peaxuuuy
Jlabopamopuutii onvim
N9,

Ilpumepul puzuueckux
AeNeHull: ccubanue
CMEKIAHHOU mpyoKu,
Kunsuenue 600bl,
naaenenue napaguna.
Jlabopamopubwtii onvim
10

Ilpumepol xumuueckux
AGNEHUIL: 20peHue
opegecuHbl,
eé3aumooeiicmeue
Mpamopa ¢ coaanou
Kuciomoil.

PeakTuBEI B XMMUYECKOe

obopynoBanue, JlaTauk Temriiepa-

TYpbI IUTATHHOBBIN

10.

ATOMBI U MOJIEKYJIBI,
noHbl. BemecrBa
MOJIEKYJIAPHOTO M HEMOJIe-
KYJISIPHOTO CTPOCHUSI.
Kpucramnmmueckue
peIeTKy.

TP /lemoncmpayuonnwiii
onvtm Ne 3.
«Temnepamypa nnae-
JIeHUA 8eU4ecme ¢
DAasnbiMu munamu
Kpucmaniuyeckux
peutémox»

Jaruuk Temnepa-
TYPHI IUIATHHO-
BBI, TaTYUK TEM-
nepaTyphITepMO-
HapHbIA

11.

IIpocTeie U cnoxHbIE
BeIecTBa. XUMHUYECKUH
3JIeMEHT. X UMHUYECKUI
3HaK. IIpocTteie BemecTBa:
METaJIbl 1 HEMETAJLIEL.

P

Jlabopamopmutii onsim
MNell.

3naxkomcmeo ¢
obpazuyamu npocmaix
seuecme: MEmanios u
nememannos. Onucanue
ceoiicme.

JIaGopaTopHbIil ONBIT
Nel2.

H3yyenue o0pa3nos
MeTAJLJIOB M HEMETAJLJIOB
(cepbl, KeJjie3a,
AIIOMHUHUS, rpaduTa,
MeaM M Jp.).

PeakTUBBI U XUMHUYECKOE
o0opyoBaHue




12.

ClI0KHBIE BEIIECTBA UX
COCTaB U CBOMCTBA.

P

Jlabopamopnutit onvtm Ne
13.

3naxomcmeo ¢
00pazyamu c10IHCHbIX
eeujecme, MUHEPAI06 U
2opuwlx nopood. Onucanue
ceoiicme.
Jlemoncmpayuonnslii
axcnepumenm No 4.
«Paznoxcenue 600wl
INEeKMPUUeCKUM MOKOM»
JIabopaTOpHLIii ONBLIT
HcnbiTaHue TBEPAOCTH
BElECTB ¢ MOMOIILIO
koneknnm «lIkama
TBEPAOCTHY.

PeakTHBBI U XUMHYECKOE
obopynosanue [Ipubop st

OIBITOB C JJICKTPUICCKUM TOKOM

13.

DopMyJIbl CIOKHBIX
BelecTB. KauecTBeHHBIN 1
KOJIMYE€CTBEHHBIM COCTaB
BEIIECTBA.

TP

JHemoncmpavyuonnoiii
IKcnepumenm Ne 5.
«Paznoscenue 0cHO8HO20
kapoonama meou (11)
(manaxuma)»

PeakTuBbI 1 XUMHYECKOE

000pyI0BaHUE, IIEKTPOHHBIE BECHI

14.

DOpMyIIbl CIOKHBIX
BemiecTB. KauecTBeHHBIN U
KOJIMYECTBEHHBIN COCTaB
BEIIIECTBA.

15.

DOopMyIIBl CIOKHBIX
BerecTB. HazBanus
CJIOYKHBIX BEIIECTB.
PeakTuBBL. DTHKETKH.
P

PeakTUBBI U XUMHUYECKOE
o0opyoBaHue

16.

I'pynmsl Xxpanenus
PEaKTUBOB. Y CIOBUS
XpaHeHHs U
HCTIONb30BAHMS.

TP

PeakTHBEI 1 XUMHYECKOE
o0opynoBaHue

17.

3aKoH COXpaHEHHS MaCCHI
BEIIIECTB.

P
Jlemoncmpayuonnoiii
akcnepumenm Ne 6.
«3akon coxpanenus
MaAcchl euiecmey

Becsl anektpon-
HBIE




18.

XuMHu4yeCcKue
NIpEBpAILCHHUS.
XUMHUECKUE PEAKIUU.
TP

JlaGopaTopHbIii ONBIT
IIpu3Hakyu nporexaHus
XMMHMYECKUX PeaKIuii:
HAarpeBaHHe MeJHOI
NPOBOJIOKH;
B3aHMO/IeHCTBHE PACTBO-
POB €1KO0ro HATpPA U
XJI0pUAa Meau;
B3auMoJelicTBHE
PACTBOPOB YKCYCHOM
KHCJIOTHI 1
rupoxapooHara
HATpHS.

PeakTuBbI 1 XUMUYECKOE
o0opyoBaHHE

19.

XUMHUYECKUE YPABHEHHS.
Brinonuenue
TPEHUPOBOYHBIX
yIIpa)KHEHUH 110
COCTaBJICHUIO ypaBHEHUI
XUMHMUYECKHUX PEaKIni

20.

Tunel XUMHUYECKUX
peakuui

TP

Jlabopamopuotii onvim
Mel6.

Tunwvr xumuueckux
peaxyuii: paznoscenue
zuopoxcuoa meou (11);
eé3aumooericmeue iicesesa
¢ pacmeopom xnopuoa
meou (1),
eé3aumooeiicmeue oKcuoa
meou (11) ¢ pacmeopom
COIAHOU KUCTIOMBbL.

PeakTuBbl 1 XUMHYECKOE
o0opyaoBaHue

21.

TTonroroska k ' MA, BITP

22.

TecToBbIil
KOHTPOJIb: «OCHOBBI
KCIePHMEHTAIBHON
XHMHHU.

23.

Kucnopon. Peakuuu,
HCTIONB3yEMBIE IS
MIOTY4eHHsI KUCIOPO/ia B
nabopaTopun

TP
Jemoncmpayuonnwiii
axcnepumenm Ne 7.
«llonyuenue u cooupanue
Kucaopooa 6
aadopamopuu

U 3anoiHeHue um
2azomempa»

PeakTHBEI M XUMHYECKOE
o0opynoBaHue

24.

XUMHYECKHE CBOMCTBA
kucinopona. OKCHIIBL.
P

Jlabopamopnwiit onvim

PeakTuBbI U XUMUYECKOE
o0opynoBaHue




Nel7.

«I'openue cepvt u
ocghopa na 603dyxe u ¢
Kucnopooe»
Jlabopamopnuiit onvim
Nel§.

«I'openue ncenesa,
Meou, MazHuA Ha 8030yxe
U 6 KUciopooe»

Jlabopamopnbutit onvim
Nel9.

Paccmompenue oopazyos
okcuoos (yenepooa (1V),
600opooa, ghocghopa,
Medu, Kanvyus, yHeeiesd,
KpemMHus).

25.

Iloaroroska x 'MMA, BIIP

26.

Bosayx u ero cocras.
TP
JHemoncmpayuonnwiii
Ixcnepumenm No 8.
«Onpeoenenue cocmasa
6030yxay

[Mpudop st
OIpeJielIeHNs COCTaBa BO3AyXa

27.

Bonopon. [lonyuyenune
Bozopozaa. Mepsl
0e30MacHOCTH Ipu padore
¢ BonoponoMm. ITposepka
Ha yucTory. I'peMyunii
ras.

TP
JHemoncmpayuonnoiii
Ixcnepumenm Ne 9.
«llonyuenue u cooupanue
6000pooa 6
nabopamopuu. Onvim
Kagenouwan

PeakTuBbI 1 XUMHYECKOE
o0opyaoBaHue

28.

XUMHUYECKUE CBOMCTBA
Bogopoza. IIpumenenue.
Jemoncmpavyuonnoiii
axcnepumenm Ne 10.
«Ilonyuenue 600opooa
peaxkyueil anioMuHus co
cmecwio cyvpama meou
U X10puoa Hampusa»

TP
Jemoncmpayuonnwiii
Ixcnepumenm Ne 11.
3anumamenvHole onvimol
€ 8000p00OM: lemarouian
banka, é3pvieaioujuecs
ny3wipu, nemaroujue
MbLIbHbBIE WAPUKU.

PeakTUBBI U XUMHUYECKOE
o0opyoBaHue

29.

TecToBbIii

KOHTPOJb: «I[IpakTHKYM
10 M3y4YCHUIO ra30B:
KHCJIOPO/ia U BOAOPOAA».

30.

Boma. Meronpr
OTIpEAETIEHUS COCTaBa
BOABI - aHAJW3 U CHHTES.

Jat4uk 35mekTpo-
MIPOBOAHOCTH,
IIUPPOBOH MUKPOCKOIT




TP

Jlabopamopnutit onvstm Ne
20.

«Onpeoenenue
6000NPOBOOHOIL U
OUCHMUNIUPOBAHHOU
800b1)

3L

®dusndeckue u
XUMHYECKHE CBOWCTBA
BOJIBL.

TP

Jlabopamopnbutit onvim
OKpacka uHOUKaAmopoe 6
HelmpanvHoi cpeoe

Jlabopamopnutit onvim
Cpaguenue npoo 600vi:
6000NPOGOOHOIL, U3
20P0OCKO20 OMKPBIMO20
6000ema.

PeakTHBbI 1 XUMUYECKOE
00opyoBaHuE

32.

Bona — pactBopurens.
PacTBOpBI.

TP

Jlabopamopnutii onvim Ne
23. «H3yuenue
3aeucumocmu
pacmeopumocmu
eewjecmea om
memnepamypui»

JlaTuuk TeMIiepaTyphl I1aTHHOBBIH

33.

Haceplmennsie u

HEHACBIILIEHHBIC PACTBOPHI.

P

Jlabopamopnutii onsim Ne
24.«Haobniwooenue 3a
POCHOM KPUCIANL08»

Ludporoit MuKpockon

34.

Jlabopamopnuwtii onsim Ne
25. «Ilepecviujennutii
pacmeop»

Jatunk
TeMIIepaTyphl IUTATHHOBBIN

35.

IIpakTuyeckasi paéora
Ne 3

«Onpenenenue
KOHIIEHTPALMHU BellecTB
KOJIOPMMeTPHYeCKHM 10
KAJTHOPOBOYHOMY
rpaguxy»

P

PeakTHBBI 1 XUMHYECKOE
o0opynoBaHue,

JIaTYUK ONTHYEC-

CKOM IJIOTHOCTH

36.

Kpucrannoruapatsl.
Jlabopamopnuiit onvim Ne
26. «Onpedenenue
memnepamypul
Pasnoxicenus Kpucman-
aozuopamay

Jartuuk Temnepa-
TYpBbI IJIATUHOBBII

37.

Ilogroroka k 'MA, BIIP

38.

TecToBBINH KOHTPOJIb:
«IIpaKkTHKYM 11O




HU3y4Y€HHIO CBOMCTB BOJAbI
U PACTBOPOBY.

39.

Mons — enununia
KOJIMYECTBA BEILIECTBA.
MomnspHas macca.
Brrancnenns no
XUMUYECKUM YPaBHEHHUSIM.

40.

3akoH ABorajpo.
MornsipHBIH 00BEM T'a30B.
OTtHOcUTEIbHAS
IUIOTHOCTE Ia30B.
Breruanucnenus no
XUMHYCCKUM YPaBHECHUSIM.

41.

Oo6pabotka
IKCIIEPUMEHTANTLHBIX
JIAHHBIX C
HCIOJIb30BAaHUEM
UQPOBOI TabopaTopuu
«Touka poctay.

YreHue rpaukoB,
JMarpamm

42.

OO0BbEMHBIE OTHOLLIECHUS
ra3oB MPH XUMHYECKHX
peaKusix

43.

Oxcuppl: KiacCuuKarus,
HOMEHKJIaTypa, CBOWCTBA,
HOTy4eHHUe, IPUMEHEHUE.
P

Jlabopamopnotii onvim
Me27.

Haoénrooenue
pacmeopumocmu OKcuoos
anomMunus, Hampus,
Kanbuus u meou 6 eooe.
Jlabopamopnbwiii onvim
Me28

Onpedenenue
Kuciomuocmu-
OCHOoeHOCHU CPeObl
ROJIYYEeHHbIX PACHBEOPOE C
ROMOUbIO UHOUKAMOPA.

Jlabopamopnbwiii onvim
Me29.

Ilonyuenue yenekucnozo
2a3a u e3aumooeiicmeue
€20 C U386eCMKO0BOIL 80001l.

PeakTHBBI 1 XUMHYECKOE
o0opynoBaHue

44.

T'uapoxcumer. OCHOBaHUS:
KIaccupuKaIms,
HOMEHKJIATYpa,
TTOTyYICHUE.

TP

JlabopamopHnulit onvim_Ne
30.

Bzaumooeiicmeue
OKCUO08 Kanbuus u
docgopa c sodoi,

Hatunk pH




onpedenenue xapakmepa
obpaszoeaswezocs
2UOPOKCUOA C ROMOULBIO
UHOUKamopa.

Jlabopamopnutit onvtm Ne



