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INPOI'PAMMA

BHEYPOYHOM AeATEJIbHOCTH
(ecTeCTBEHHO-HAYYHOE HANIPABJICHHUE)

«XHUMHS BOKPYT HAC»

8-11kuacc

(c ucnonb3oBanuem ooopynosanusi «Touka Pocray)
[Iporpamma BHEYpPOUHOH JEATEIBHOCTH «XHMHS BOKPYT Hac» MpelHa3HadyeHa sl ydammxcs 8-11 kiaccoB, MPOSIBISIOIIUX
MOBBIIICHHBIA MUHTEPEC K XUMUU U COOMPAIOIINXCS MPOJOHKUTh 00pa3oBaHMe B YUEOHBIX 3aBEACHHUSIX €CTECTBEHHO MPOQuIIs
(XMMHKO-TEXHOJIOTHYECKUE, MEAUIIMHCKHE, CEIbCKOXO034CTBEHHbIE BY3bl). Kypc paccuuTaH B mepByr0 ouepeab Ha y4aIllUXCH,
o0JagaronMX XOpPOIIMMH 3HAaHUSIMU OCHOBHBIX XMMHUYECKHX 3aKOHOB, 0a30BbIX 3HAHMI MO OOIIE XMMHUU U CIOCOOHBIX K
TBOPYECKOMY M OCMBICJIEHHOMY BOCIPUATHIO MaTepHasia, YTO IO3BOJIUT BBINOJIHATH IPAKTHYECKYHO 4YacTh Kypca. Kypce
paccuutaH Ha 34 yaca B roji, 1pa3 B Hezemo.
Ilnanupyemsie pe3yabTaThI
IIpoxokaeHne Kypca MO3BOIUT YYaIllUMCs JOCTUYb CIEIYIOIINUX PE3YIbTAaTOB:
JTuunocmmuoie
- PacIIMPUTh 3HAHUA O XMMUYECKON COCTABIAIOIIECH €CTECTBEHHOHAYYHON KapTUHBI MUPA, BAKHEUIINX XUMUYECKUX MMOHATHSAX,
3aKOHaX U TEOPHUSIX;
- COBEpILEHCTBOBATh YMEHUS MPUMEHSTH IMOJYYEHHBbIE 3HAHUS ISl OOBACHEHMS] Pa3HOOOPa3HbIX XUMHUYECKUX SBICHUA M
CBOWCTB BELIECTB, OLIEHKN POJIA XUMHUH B PA3BUTUU COBPEMEHHBIX TEXHOJIOTMM U MOJIyYEHUN HOBBIX MAaTE€pPUAJIOB;
- chopMHpOBaTh U Pa3BUTh Y YYAIIUXCS YMEHHS CaMOCTOSITENIbHOW pabOThl CO CHPABOYHBIMU MaTepuallaMd U Y4eOHOMU
JUTEPATYPOid, COOCTBEHHBIMH KOHCIIEKTaMHU, UHBIMU UCTOYHUKAMH HH(POpPMaLIUU;
- pa3BUTh IO3HABATEJIbHBIE WHTEPECHl U HMHTEIUIEKTyalbHbIE CIIOCOOHOCTH B MPOLECCE CaMOCTOATEIBLHOTO MNPUOOPETEHHUS
XUMHUYECKUX 3HAHUU C UCIIOJIb30BAHUEM PA3IUYHBIX HCTOYHUKOB HHPOpPMALIMU, B TOM YUCIIE KOMIBIOTEPHBIX;
- BOCIHUTaTh YOEXJEHHOCTh B IMO3UTUBHOM pOJIM XUMHUU B KU3HU COBPEMEHHOI'O OOIECTBA, HEOOXOAMMOCTH XHUMHUYECKU
IPaMOTHOT'O OTHOILIEHMS K CBOEMY 30POBBIO U OKPYKAIOIIEH Cpele;
- Pa3BUTh MIO3HABATEIbHBIE HHTEPECHI;
- yMeHHUsI paboTaTh B IPpyIIe, BECTH TUCKYCCHIO, OTCTAaUBATh CBOIO TOUKY 3PEHUS;



Memanpeomemmnuwie

- IOKa3aTh CBSA3b XUMHH C OKPYKAIOIICH KU3HBIO, C BAXKHEUIITUMU ChepaMu KU3HEIEATETLHOCTH YETIOBEKa;

- TIPUMEHATh MOJYYEHHbIE 3HAHUS M yMEHUs 1Jisi 0€30MacHOro MCIHOJIb30BAaHUS BEIIECTB M MAaTE€pHalOB B OBITY, CEIbCKOM
XO035IUCTBE M HA MPOU3BOJICTBE, PEUICHUS MPAKTUUECKUX 33]]a4 B TTOBCEIHEBHOM KU3HU, MPEAYNPEKACHUS SIBJICHUM, HAHOCIIIIUX
BpEJ 37I0POBBIO YEIOBEKA U OKPYXKAIOIIEH Cpele;

Ilpeomemmnuwie
- MPU MOMOUIM MPAKTHYECKUX PabOT 3aKpenuTh, CUCTEMATU3UPOBATh U YIAyOUTh 3HAHUSA YYAIIUXCA O (PyHIaMEHTaJbHBIX
3aKOHAX OPTaHWYECKON U OOIIEH XUMUH;
- HAYYUTHCA OOBSICHAITH HAa COBPEMEHHOM YPOBHE CBOMCTBA COCAMHCHHM M XHMHUYECKHE TIPOIECCHI, MPOTEKAIOIINE B
OKPYXKAIOIIEM MHUPE U MCTIOJIb3yEeMbIE YEIOBEKOM:;
- TIPEIOCTaBUTh YYAIIUMCS BO3MOXKHOCTh TMPUMEHSATH XMUMHYECKHE 3HAHWS Ha TPaKTUKE, (HOPMHUPOBATH OOIICHAYYHBIC U
XUMUYCCKHNE YMCHUS U HABBIKH, HEOOXOIUMBIE B ACATEIHPHOCTH AKCIIEPUMEHTATOPA U TTOJIC3HBIC B TIOBCETHEBHON KU3HH,
BbInyCKHHK HAYYUTCH:
e Pa3bICHATH Ha MpPUMEpaxX MPUYUHBI MHOTOOOpA3Hsl OPraHMUYECKUX BEIIECTB, OOBSICHSATH CBOMCTBA BEIIECTB HA OCHOBE UX
XUMUYECKOTO CTPOCHUS;
e TMPUMCHATh OCHOBHBIC IIOJOKEHUS TEOPHUH XUMHUYECKOTO CTPOCHHS OpPraHWYECKWX BEIIECTB, BaKHEHUIIHE
(GYHKIIMOHATBHBIE TPYIIIBI OPTAHUYECKUX COSAMHEHUH 111 00bSICHEHHS O0YCIOBIEHHBIX MU CBOMCTB;
e KJAcCU(pUIMPOBATH MPUPOJHBIC KUPHl U Macla, UX CTPOCHUE, THUAPOJIHU3 JKUPOB B TEXHUKE, MPOIYKTHI IMepepaboTKu
KUPOB;
e JlaBaTh XapaKTEPUCTUKY OCHOBHBIX THIOB HW3YYCHHBIX XUMHUYECKHUX pEaKIUi, BO3MOXHOCTU W HANpaBICHUA HX
IPOTEKaHMs, 0COOCHHOCTU PEaKIUii ¢ y4acTUEM OPTaHUYECKUX BEIIECTB.
e HCIIOJH30BAaTh HEKOTOPBIC MPHUEMBI IIPOBEICHUS OPTaHMYECKOTO CHMHTE3a, BBIACICHUS TIOJYUYCHHOTO MPOAYKTA, U3yUCHUS
€ro CBOMCTB, TPAKTUYECKU MMO3HAKOMHUTHCS CO B3AaUMHBIM MIPEBPAIICHUEM COSAMHEHUHN Pa3IMuHbIX KJIACCOB;
e TMPAKTHUYECKH OMPENEeNIITh HaJIUYMe YIJIepoaa, BOJOPOJA, XJIOpa, CEphl, a30Ta, IO XapaKTePHBIM pEakIHusIM —
(GYHKIIMOHATBHBIC TPYIIIBI OPTAHNYECKUX COSTMHCHUM;
BbInyCKHMK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:
e COCTaBIISITb CTPYKTYpHBIC (OPMYJBI OPraHWYECKHX BEIIECTB M3YYEHHBIX KJIACCOB, YPaBHCHHUS XMUMHYECKUX PpEaKITHi,
MOJITBEPIKIAIONTUX CBOMCTBA H3YYCHHBIX OPTAHUUECKHUX BEIIECTB, UX TEHETUYECKYIO CBSI3b, CITOCOOBI IMMOTYUCHUS;
e TIOHUMATH U OOBSICHATH MOHATUS CKOPOCTh XMMHUYECKOW peaKkluu, YHEPTHUSl aKTUBAIIUU, TEOPHUSI AKTUBHBIX CTOJIKHOBEHH,
KaTajii3 U KaTaJIn3aTOPhl, MEXaHNW3M PEaKITUH;
e XapaKTepU30BaTh OCOOCHHOCTHU CTPOEHUS, CBONCTBA U MPUMEHEHUE BAKHEHIIINX MTPEICTABUTENCH OMOTIOTUMEPOB;



o OOBACHATH BIMSHHUE PaA3IMYUs B CTPOCHHHM MOJIEKYJ MOHOMEPOB LIEJUIIOJIO3bI M KpaxMaja Ha CTPYKTYpy M CBOWCTBa
IIOJIMMEPOB.
e PpAacmo3HaBaTh NOJMMEPHBIE MATEPUAIIBI II0 COOTBETCTBYIOIIUM ITPU3HAKAM;

e HCIOJH30BAaTh TEXHUKY BBHITIOJIHCHUS BXKHBIX XMMHUYECKUX OIEpariuii, HCOOXOIUMBIX U MPU U3YYCHUH JPYTUX PA3ICIOB
XUMUU,

Coaep:kaHue Kypca BHEYPOUHOIl AeATeJbHOCTH(34 yaca)
Tema 1. Texanka 6e30macHOCTH PaOOTHI B XUMHYECKOM JTabopaTopuu. (2 Jaca)
HNHCTpyKTaX MO TEXHUKE O€30MaCHOCTH.
[IpakTiueckast padota: TumoBbie mpaBuiia TEXHUKU JTabOpaTopHbIX pabot. [IpaBuia TexHuku 0€30MaCHOCTU MPHU MPOBEICHUU
HCCIIETOBaHMM, MEAUIIMHCKHIE allTeYKH TIEPBOI MOMOIIM B KAOMHETE XUMHH.
Tema 2. [Ipuemsbl oOpaiieHus ¢ 1a00paTOpHBIM 000pyA0BaHKHEM. (24aca)
[Tpuemsl oOpartieHus ¢ 1a60paTOPHBIM 00OPYIOBAHUEM.
[IpakTnueckass pabora. 3HAKOMCTBO C J1labOpaTOpHBIM 00OpyAOBaHMEM U Tnocyaod. Pabora co chnupTOBKOW, Becamu,
apeoMeTpaMu. MepHas nocyaa.
Knaccudukanus peakTUBOB IO JEHCTBUIO HAa OPraHU3M, XpaHEHUE PEAKTHUBOB, 00O3HaueHHWE Ha ITHKeTKax. OdopmieHue
BBIIIOJIHEHHSI XUMAYECKOTO SKCIIEPUMEHTA U €r0 PE3YJIbTATOB.
[IpakTnueckas pabora .Padota ¢ xumuueckumu peaktuBamMu. OpopmiieHnE BBIOIHEHNS SKCIIEPUMEHTA U €T0 Pe3yJbTaToB.
Tema 3.KauecTBeHHBI aHanM3 OpraHMyeckux coeAuHeHuil. OOHapykeHHe (QYHKIMOHAIbHBIX TPYNI OPraHWYeCKUX U
HEOpraHnyeckux coenuHeHui. (10 gacon)
KauecTBennblii aHanu3: wuaeHTU(UKAUMA W OOHapyxeHue. (OCOOEHHOCTM KAayeCTBEHHOTO aHall3a OpPraHWYEeCKUX U
HEOpraHMYecKux coenrHenui. O0mas cxema npoiecca UIeHTU(PUKAMN BEIECTB.
[IpakTuueckass padora. KauecTBEeHHbI aHAIM3 OPraHMYECKUX M HEOPraHMYECKUX BEIIECTB. AHAIMTHYECKHE 3aJadd MpuU
uccienoBanuu BemiecTB. [IpeaBapuTenbHble UCCIEAOBAHMS: YCTAaHOBJIEHUE arperaTHOro COCTOSIHUS, 1IBETa, 3armaxa, npobda Ha
rOprYecTb, U3MEpPEHHE (PU3NUECKUX KOHCTAHT, MOJIEKYJISIPHOM MacChl.
[TpakTnueckass paborta .M3Mepenue ¢u3nueckux CBOMCTB: arperaTHOro COCTOSIHMS, I[BETa, 3amaxa, npoda Ha TOpIOYECTb,
u3MepeHne (U3NYECKuX KOHCTAHT, MOJIEKYJISIpHOM Macchl. OmnpezeneHue pacTBOPUMOCTH B BOJIE, pa30aBIEHHBIX pacTBOpax B
OpPraHUYECKUX PaCTBOPUTENSIX, XJIOPOBOAOPOAA, TUAPOKCH]IA HATPHS.
[Ipaktuueckas pabora. Usmepenue pH B pactBopax. KauecTBeHHBIN 2JIEMEHTHBIN aHATN3 COCTUHECHHM.
[IpakTtuueckas pabora. OOHapykeHUE yTIepoia, BOAOPO/Ia, B coeNUHEeHHsIX. KauecTBeHHBIN AIIEMEHTHBIN aHATIN3 COCTMHCHHM.
[Ipaktuueckas paborta. OOHapyXKeHHE Cepbl, TajoreHoB, a30Ta B coeluHeHusX. OOHapykeHHe (YHKUHMOHAIBHBIX TPYIIIL:
CIUPTOB, aJIbAETUIOB, PEHOJIOB, KUCIOT, aMUHOB, KUCJIIOT OCHOBAHHH.
[Ipaktuueckas pabdora. OOHapykeHue (QyHKIHOHaNbHBIX Ipyni. llomydeHre mpou3BOIHBIX MPEANOIaraéMoro OpraHuyeckoro
COCIMHEHHUS U NTPOBEACHUE TONIOJHATEIBHBIX PEAKLIUN.



[TpakTiueckast pabora. M3yueHue B3auMOAEHCTBUSA OPraHUYECKUX COCAMHEHHMH Pa3IMYHBIX KJIACCOB C COCTUHEHHUSIMH cepedpa.
[Tomy4yeHne npOU3BOAHBIX MPEANOIATAEMOIO OPraHUYECKOTO COEAUHEHUS U IPOBEACHHUE JONOJHUTEIBbHBIX PEAKIIUH.
[Ipaktuueckas paborta. U3yuenune B3aMMOJIEHCTBHSI OPraHUYECKUX COCIMHEHUM Pa3iIMYHbIX KJIACCOB C COCJIMHEHUSIMH >KeJie3a
(H1).

Hrorosoe 3ansTue no reme: Pacno3HaBanue HEM3BECTHOTO OPraHUYECKOTO BEILIECTBA.

Tema 4. Xumus xu3nu. CUHTE3 U HCCIIeI0BaHUE CBOMCTB coeHeHUH. (16 yacoB).

Xumus u nuranre. CeMuHap.

BuTtaMuHBI B IPOAYKTaX MUTAHUS.

[IpaxTtuueckas pabdora. OnpeaeneHne BUTAMHUHOB: A B mojconHedHoM macie, C B s0;109HOM coke u D B peiObeM xupe wim
KYPHHOM EJITKE.

[IpupoaHbie CTUMYIISATOPHI.

[Ipaktuueckas pabora. [Ipaktrnueckas padota Beinenenue u3 yas kopenna. KauectBenHast peakuus Ha KO(euH.

Oprannueckue KUca0Thl. CBOMCTBA, CTPOCHUE, ITOTYYEHHUE.

[Ipaktruueckas padora. [lonyyeHue u n3ydeHue CBOMCTB YKCYCHOM KHUCIIOTBHI.

Opranunyeckne KUCIOThl. KUCIOTh KOHCEPBAHTHI.

[Ipaktuueckas padota. U3yueHnue cBOMCTB MypaBbUHOM KHUCTIOTHI.

Oprannyeckne KUCIOThl B TUIIE.

LIaBEJIEBOW, MOJIOYHOU U KUCIIOTHI. MI3ydueHne ux CBOMCTB.

YraeBoapl. CocTaB, CTpoeHUE, CBoMCTBa. I JII0K03a, caxaposa.

[Ipaktuueckas pabora.O0Hapy>keHue ITI0K03bI B riuiie. [lomyuenue caxapa u3 cBekiibl. CBONCTBA caxapo3bl.

YraeBoasl B uuie. MOJO4YHBIN caxap.

[IpakTruueckas pabota. ONbITH C MOJIOYHBIM CaXapoM.

Yraesoasl. CTpoeHue, CBOMCTBA, onyuyeHue. Kpaxmar.

[Ipaktuueckas padota. [lonyueHue naToku u TOK03bl U3 Kpaxmana. KauecTBeHHas peakiust Ha Kpaxmail. CBoiicTBa Kpaxmana.
Yraesoasl B uie. Kpaxman

ITpakTudeckas pabora. OnpeneneHrue Kpaxmania B JIUCThSIX KUBBIX pACTCHUN U MaprapuHe.

OnHOoaTOMHBIE CIUPTHI. XapaKTepuCcTrKa kinacca. duzndeckne cBOMCTBA. KauecTBEHHbIE peakIny.

[Ipaktruueckast pabora. Onpesenenne yAeIbHOTO Beca CIUpPTa U U3MEHEHHE 00bheMa NP CMENIMBaHUK ¢ BOJoi. OOHapyKeHue
CIIUPTA U BBICIIMX COIUPTOB B pacTBopax. KauecTBeHHas peakius Ha OJJHOATOMHBIE CITUPTHI.

benku. Xapakrepucrtrka kinacca. KauecTBeHHbIE peakiuu.

[Ipaktuueckas pabora. Onpesenenne 0€IKOB B MPoIyKTax nuTaHus. [[BeTHwie peakiu 6enkoB. CBOCTBA OEIKOB.
Heopranuyeckue coennHenus Ha kyxHne. Colib, coja.



[IpakTiueckast pabota. KauecTBeHHbIE peakliMd Ha MOHBI HATPUS, XJOPHUA-UOHBI, KapOOHAT-UOHBI. [ MIPOIN3 coel yroabHOU
kucyoThl. CBOMCTBA KapOOHATa U THAPOKapOOHAaTa.

Heoprannueckue coenuHeHus Ha KyxHe. Boga. ®Pusnueckne M XHMHYECKME CBOMCTBA. JKeCTKOCTp M INpPUYMHBI €€
BO3HUKHOBEHUS. CIIOCOOBI yCTpaHEHHUS.

[TpakTnueckas padora. OnpezaeneHue )KeCTKOCTH BOJbI U €€ YCTPaHEHUE.

KoHTpois kauecTBa Bojbl. OLICHKA 3arpsi3HEHHOCTH BOBI.

[IpakTnueckas padora. OnpeneneHue KOHLIEHTPALUK KUCI0pOo/ia, paCTBOPEHHOTO B BoJie. Onpenenenue pH Boabl.

Kosnonaaele pacTBOpHI ¥ IUIIA.

[IpakTiueckas pabota. M3yueHue Mojaoka Kak IMYIbCHH.

[IpakTrueckast paboTa Mo Teme. AHaJIN3 KadyecTBa MPOXJIaIUTEIbHBIX HAITUTKOB.

Tema 5. Xumus B 0biTy. CUHTE3 U HCCIIEIOBAHUE CBOMCTB COeIMHEHMI. (4 yaca)

Motomue cpeacTBa U YUCTSIIUE CPEACTBA. 3HAKOMCTBO C pazHOOOpa3ueM, CBOMCTBAMHU, KiIacCUPUKAIIMEH MOIOIINX U YUCTAIUX
cpenctB. CemuHap.

[IpaBuna 6€30MacHOCTH CO CPECTBAMU OBITOBOM XHUMUHU.

[IpakTtuueckas pabota. 3HAKOMCTBO € OOpa3llaMM XUMHUYECKUX CPEJICTB CAHUTAPUU M TUTHEHBI. V3yueHue WHCTPYKIU Mo
MIPUMEHEHUIO0 TOKCUYHBIX BEIIECTB OBITOBOM XUMHUH B OBITY.

Msina. CocTtaB, CTpO€HUE, MTOTYYEHHUE.

[Ipaktruueckas pabota. OMbIICHUE )XUPOB; MOTydeHue Mblia. CpaBHEHHE CBOWCTB MbLjla CO CBOMCTBAMH CTUPATIBHBIX MTOPOIIIKOB.
JlymucTeie BemiecTBa B mapproMeprn, KOCMETUKH, MOIOIIUX cpencTBax. DdupHbie macia. Cocrtas.

[Ipaktuueckas pabora. U3Biedenne 3pupHBIX Macel U3 pacTUTENIBHOT0 MaTtepuana. [lepeunas Msara, eJ10BOe Macio

KaﬂeH)IapHO-TeMaTquCKOe IJIaHUPOBAHUC.

Ne Ne | Paznmen Tema ypoxka KonnuecTBo| D11eMeHTBI cotepxKaHus [Iepuon
n/n | n/n 4acoB

Temal | Beenenue 1
1 1 OpranuzalvoHHOE 3aHSATHE. NHcTpyKkTax no TeXHHKe 6€301acHOCTH. | Henens

TunoBsle npaBuiIa TEXHUKH JJabopaTOopHBIX padoT. [IpaBuia
TEXHHUKHU 0€30M1aCHOCTU NPHU MPOBEIECHUH HCCIIET0BAaHUH,

MCIUIMHCKHEC aIlITCYKHU HepBOﬁ IIOMOIIIM B KaOMHETe XUMHHU




Tewma 2. | IIpuemsbr oOpaieHus ¢ 1 gac
712a00paTOPHBIM 000pPYIOBAaHHEM
[Tpuemsbr oOparienus ¢ [TpakTrueckas paboTa.3HAKOMCTBO € JaOOPATOPHBIM 3 Henens
1abopaTOpPHBIM 000PYIOBAHUEM. obopymoBanueM U mocyaoii. Pabora co ciupToBKOM, Becamu,
PaGora ¢ xumuueckumu apeoMmerpamu. Mepnas nocyza. [Ipaktuueckas
peakTuBaMu pabota.Knaccudukaius peakTHBOB 1O ACHCTBUIO HA OPTaHU3M,
XpaHEHHUe peakTUBOB, 0003HAUCHUE Ha 3TUKeTKaX. OdopmieHue
BBIIIOJTHEHUS] XUMUYECKOTO SKCIIEPUMEHTA U €r0 Pe3yJIbTaTOB.
Pa6ora ¢ xumnueckumu peaktuBamu. OdopMieHHE BHITOTHEHUS
SKCIIEPUMEHTA U €0 PE3yJIbTaTOB.
Tewma 3. | KauecTBeHHbIN aHANN3 5 yacoB
OPraHUYEeCKUX COCTUHEHUM.
Obnapy>xenue
(YHKITMOHATBHBIX TPYIIIT
OpraHUYECKUX COCTUHEHHUU U
HEOPraHUYECKUX
KauecTBennslii aHanus [Mpaktuueckas padora.KauecTBeHHBIN aHANN3: UACHTUUKALWS U | © HEAENs
OpraHUYEeCKUX U obOHapyxeHre. OcoOEHHOCTH KaueCTBEHHOTO aHaIn3a
HEOPraHUYECKHUX BEILIECTB. OpPraHMYECKUX M HEOpraHMYeCcKHUx coequHeHuit. O0mas cxema
AHanutuuyeckue 3ajauu npu nporecca HISHTH(PHUKAINN BEIIECTB.
UCCJIEJOBAaHUH BEILIECTB. KauecTBeHHBIN aHAJIN3 OPraHUYECKUX U HEOPTAaHUYECKUX
BEILIECTB. AHAJIUTUUECKUE 33]Ja4l [IPU UCCIIEI0BAaHUU BEIIECTB.
[IpenBapuTenbHbBIE HCCIEN0BAHUS: YCTAHOBICHUE arpEraTHOTO
COCTOSIHUS, 1IBETa, 3araxa, poba Ha roproYecTb, U3MEPEHUE
(bU3MUECKUX KOHCTAHT, MOJIEKYISIPHONU MacCCHI.
W3mepenne pu3nyeckux KOHCTAHT.
Ormpenenenne pacTBOPUMOCTH B [Ipaktrueckas padorta.OnpeneneHrue pacTBOPUMOCTH B BOJIE, 7 Henens
BOJIC pa30aBIEHHBIX PACTBOpPAX XJIOPOBOAOPOAA, THAPOKCH A HATPHUS, B
OpPraHUYECKUX PACTBOPUTEIISIX.
N3mepenne pH B pacTBopax.
KauecTBeHHBIN 271€EMEHTHBII [IpakTuueckas pabora.KadecTBeHHbIN 3JIEMEHTHBIN aHAIIN3 9 Henens
aHaJln3 COEAUHEHUI COEMHEHHU.
Ob6Hnapy>xeHue yriepoja, BOJI0po/ia, B COETUHEHHIX
KayecTBeHHBIH 371eMEHTHBIN aHaIu3 coenuHeHnid. OOHapyKeHHe
Cepbl, FAJIOTEHOB, a30Ta B COEIMHEHUSX
OOHnapyxeHue [IpakTruyeckas pabora.O0HapyxeHue (PyHKIIMOHAIBHBIX TPYIII. 11 nenens

(GYHKIMOHATIBHBIX IPYIII.
Peakiiy BOCCTaHABJIMBAIOILNX

O6napyxenne QyHKIIMOHATBHBIX TPYIII: CIIUPTOB, AJIbJICTHIOB,
(heHOIIOB, KUCJIOT, AMUHOB, KUCJIOT OCHOBAHHIA.




caxapoB

CpeICTBaMU OBITOBON XHMUHU.

3HAKOMCTBO C 00pa3aMy XMMHYECKHX CPEACTB CAHUTAPUHU U

7 [Mony4eHre npou3BOAHBIX 13 Hepens
MPEI0IaraeMoro
OpPraHUYECKOT0 COEAMHEHHUS
Tema 4. | Xumus xu3au. CUHTE3 U 6 4acoB
HCCIIEI0BAHUE CBOWCTB
COEIMHEHUI
8 XuMus U nuTanve. ButaMuHEI B Benku, sxupsl, yriaeBosl B numie. OnpenencHue BUTaMuHOB: A B | 15 Hefens
IIPOJYKTaxX IUTAHUS. noJicoaHeyHoM macie, C B si61ouHOM coke U D B peiObeM xupe
WM KYPUHOM JKEJITKE.
9 IIpupoHbIE CTUMYIISATOPBL. [IpakTuyeckas pabora.Beinenenue u3 yas kodenHa. 17 Hepens
Opranuyeckue KUCIOTHI B IUILE. KauectBenHas peakuust Ha koenH. OpraHudeckue KUCIOThl B
MUIIe.
10 Opranuyeckue KUCIOThI CBolicTBa, CTpOEHNUE, MOTYUYECHHE. 21 Hepens
[Tonyyenue u n3ydeHue CBOMCTB YKCYCHOM KUCIOThI. Kucnorsl
KOHCEpBAHTBHI.
W3yueHne CBONCTB MypaBBHUHON KHMCIIOTBI.
11 benku benku. Xapakrepuctuka kinacca. KauecTBeHHbBIC peakIiH. 23 Hepens
[IpakTrueckas padorta.Onpenenenre OEIKOB B MPOIYKTAX
nuTaHus. l{BeTHble peakuuu OenkoB. CBoicTBa OEIKOB.
12 Heoprannueckue coequHEHNS HA Counb, cona. [IpakTuueckas paboTa. 25 Hepens
kyxHe. KoHTposib kauecTBa KauecTBeHHbIE peakIIMy Ha NOHBI HATPUS, XJIOPUA-UOHBI,
BOJIBL. KapOoHaT-MOoHBL. ['uaponau3 coneit yronbHoM kuciaoTsl. CBoicTBa
kapOoHaTa u rujipokapOoHaTta. Heopranudeckue coeiMHEHUS Ha
KyxHe. Boga. ®uznueckue u xuMudeckue cBorcta. JKecTkocTs U
MIPUYMHBI €e BO3HUKHOBeHUs. [IpakTnueckas padota.CrocoObl
YCTpaHEHHMSL.
Onpenenenne xKecTKOCTU BOJIbI U ee ycTpaHeHue. OreHka
3arps3HEHHOCTH BoJbI. [IpakTHueckas padora.OnpeneneHue
KOHLEHTPALMU KUCIOPO/a, paCTBOPEHHOTO B Bojle. OrpeneneHue
pH BOABLI
13 KoutoniHpIe pacTBOPHI 1 TIHIIIA. KoiutoniHpIe pacTBOPHI U TIHIIIA. 27 Hepens
W3ydyeHne MoJIoKa Kak SMYJIbCUU.
Tema 5. | Xumus B ObiTy. CUHTE3 U 4 gaca
HCCIIEI0BAHUE CBOWCTB
COEIMHEHU.
14 [IpaBua 6e30macHOCTH cO [IpaBua 6€30MacHOCTH CO CpeACTBaMH OBITOBOM XUMUH. 29 Hepens




THTHEHB. V3yueHne HHCTPYKIUii M0 MPUMEHEHHIO TOKCHYHBIX
BEIIECTB OBITOBOW XMMHUU B OBITY

15 Motomniue cpeAcTBa U YUCTSIINE Motonue cpeAcTBa U YUCTSIIME CPEACTBA. 3HAKOMCTBO C 31Henens
CpeICTBa. pa3HooOpa3uemM, CBOMCTBaMH, KiIacCu(pUKAIeH MOIOIIUX U
YUCTSIINX CPEACTB.
16 Mpura. Mpuia. CoctaB, CTpOEHHE, [TOJIyYEHHUE. 33Henens
[IpakTuyeckas pabora.OMbLUIEHHE )KUPOB; MOITYYEHUE MbLIA.
CpaBHeHUE CBOWCTB MbLIa CO CBOMCTBAMM CTUPAJIbHBIX
ITOPOILKOB.
17- JlynmucTele BelecTsa B JlymucTsle BelecTBa B nap(promMepun, KOCMETUKH, MOIOIIUX 35 Hepens
19 naphroMepHH, KOCMETHKH, cpenctpax. Ddupusie macna. Cocras.
MOIOIIMX CPEACTBAX [IpakTuueckas pabora.l3BneueHne 3(pUpHBIX Maces u3
pactuTenbHOro Marepuaina. Ilepeunas msara, e10Boe Macio.
Tema 3. | KayecTBeHHBIN aHANN3 5 gacoB
OpPraHUYECKUX COCAVHECHUN.
ObnapyxeHue
(GYHKIMOHATIBHBIX IPYIIIT
OpraHUYECKUX U
HEOPraHUYECKUX COCAVHEHUM.
20 KauecTBenHsli aHanus Ilpakmuueckoe 3anamue KauecTBeHHBII aHATN3 OPraHUYECKUX U | O Hedens
OpPraHUYECKUX H HEOPraHUYECKHUX BEILECTB.
HEOPraHWYECKHUX BEILECTB. [TonsiTre: kauecTBeHHBIN aHanu3. CxeMa mporecca
AHanuTHuyecKue 3aauu npu UACHTUDUKAITN
HCCJIEIOBAHUY BEILIECTB [IpoBOINTH KAYECTBEHHBIN aHAIN3 BEIECTB. AHATUTUYECKUE
3a/1a4y IIpU UCCIIeI0BaHUH BelecTs. [IpeasapurenbHble
HCCIIEA0BAHMSA: YCTAHOBIICHUE arperaTHOrO COCTOSIHUSA, 1[BETA.
3amaxa, mpo0a Ha TOproYeCTb, U3MEpEeHUe (PU3NUECKUX KOHCTAHT,
MOJIEKYJIIPHOWU MacChl.
Ipakmuyeckoe 3anamue N3mepenne Gpu3nuecknx KOHCTAHT:
arperaTHoro COCTOSIHMS, 1[BETa, 3amaxa, Ipoda Ha TOPIOYECTb,
u3MepeHne PU3NIECKUX KOHCTAHT, MOJIEKYJISIPHOM Macchl.
®u3nyeckue KOHCTAHThI, CIOCOOBI UX ONpeeICHUsI.
YMmeTs onpenensTh Gu3nyeckue KOHCTAHTHI.
21 Omnpenenenne pacTBOPUMOCTH OmnpeneneHne pacTBOPUMOCTH B BOJIE, pa30aBIeHHBIX pacTBopax B| 7 HeAens

Pa3JIMYHBIX BCUICCTB

OpPraHMYECKUX PACTBOPUTEIISIX, XJIOPOBOJIOPOIA, TUIPOKCH A




HaTpHs.
[IpakTuyeckas padora. Mi3mepenue pH B pacTBopax.
[ToHsiTHE PACTBOPUMOCTH.

22 KayecTBeHHBIN 27IEMEHTHBIN [IpakTuyeckas pabora. OOHapyxeHHe yriepoaa, BOAOPOaa, B 9 Hefens
aHaJIN3 COCMHEHU. COCIMHECHUSIX.
[ToHsITHE: 2IEMEHTHBIN aHAIU3.
Ywmets onpeaensats B BenectBax C, H. [Ipaktuueckas
pabota. OGHapyKEeHHE Cepbl, TAJIOTEHOB, a30Ta B COSAMHCHHUSIX.
[lonsiTHE: 371€MEHTHBIN aHAIN3.
YMeTh OlpesiensaTh B BEMIECTBAX CEPY, TAJIOTEHBI, a30T.
23 Onpenenenue GyHKIIMOHATBHBIX O6HapyxeHne QyHKIMOHAIBHBIX TPYIIIT: CIIMPTOB, albaeruaos, | 11 Heaens
Ipymi KJ1acCoB. (eHOJI0B, KUCIIOT, aMUHOB, KUCIOT OCHOBAaHH.
[IpakTuueckas pabora.ObHapykeHue (YHKIIMOHATBHBIX TPYIII.
[Tonstue: pynkunonanbHas rpynna. Peakuuu
BOCCTaHAaBJIMBAIOIIUX CAXapOB
N3ydeHue peakiuii BOCCTaHABIMBAIOIIMX CaXapoB.
[lonsiTHE: BOCCTaHABIMBAIOLIME caxapa, CTPOCHUE, COCTAB.
24 [Tonyyenue npou3BOAHBIX [Tonyyenue npou3BOAHBIX MPEANOIATAEMOI0 OPraHUUYECKOTO 13 Hepens
MPEeANoIaraeMoro COEIMHEHUS U MPOBEJCHUE JOMOIHUTEIBHBIX PEAKIIUN.
OPraHU4YEeCKOr0 COEIUHECHUS N3yuenune B3auMOIEUCTBUS OPraHUYECKUX COCTUHEHUI
Pa3IUYHBIX KJIACCOB C COETUHEHUAMU cepelpa.
CuHTEe3 OpraHM4ecKoro COeIMHEHUs
ITpoBOIUTH CHHTE3 OPraHMYECKOr0 NPOM3BOIHOTO cepedpa.
Tema 4. | Xumus xu3au. CUHTE3 U 10 gacoB
HCCIIE0BAHUE CBOWCTB
COCJIMHECHUH.
25 XHUMHS ¥ TUTaHHE. Xumus v uranre. CeMuHap. 15 Hepens
3HaTh Ka4eCTBEHHbIN cocTaB nuiu. [lonsaTue — 310poBoe
MMUTAHNE
26 Buramunel B npoaykrax IIpakTuyeckas padora. OnpeneneHue BATAMUHOB: A B 17 Hepens
MUTaHUA. nogcoiHedyHoM Maciie, C B s16;109HOM coke U D B ppiObeM xupe
WU KYPUHOM KEJTKE.
CocTaB BUTAaMHHOB, KJIacCU(PHUKAIUs, 1eHCTBUE HA OPTaHU3M.
OrnpenenaTb BATAMUHBI B IPOJYKTaX MUTAHMUS.
27 Oprannueckue KUciaoThl. IIpakTuueckas padora.lloaydeHue u n3ydeHue cBoicTB ykcycHol | 19 Henens

CaoiicTBa, CTpOEHHE,
MOJIyYEHHE.

KHUCJIIOTHI.
OcHOBHBIE CBOWCTBA OPraHMYECKHUX KUCIOT, COCTaB, CTPOCHHUE,
KJIACCU(PUKAIIHIO.




YMeTh monydath YKCYCHYIO KUCIIOTY XUMHUYECKUM TyTEM, 3HATh
CBOMCTBA KakK KJjiacca

28

OpFaHI/I‘IeCKI/Ie KHUCJIIOTBI B ITUIIE.

OpraHuyeckrie KUCIOTHI B MUIIE.

CBolicTBa 111aBENIEBOM, MOJIOYHOM U KUCIIOT. V3ydueHue nx
CBOMCTB.

3HaTh OCHOBHBIE KJIaCChl OPTaHUYECKUX KHCIIOT, HAX0XKIEHNE UX
B IIPOAYKTAX MUTAHUSL.

CuHHTE3 1 BbIIEJIEHUE OPraHN4eCKUX KHUCIIOT.

21 wenensa

29

VYraesoael. CocTaB, CTpOCHHE,
cBoricTBa. ['11r0K03a, caxaposa.

[IpakTuyeckas pabora. OOHapyKeHHE IIFOKO3bI B MHULIIE.
[Tonyuenune caxapa u3 cBekibl. CBOMCTBa caxapo3bl.

3HaTh CTPOEHHE, COCTAB, KJIACCU(UKALIUIO YIIIEBOJIOB.
OOHapyXUTh HAJTMYKE TITIOKO3BI B MUIIEBBIX MpoayKkTax. Ctanuu
IIPOU3BOJICTBA Caxapa U3 caxapHOH CBEKJIbl. 3HATh CBOWCTBA
Caxapo3sl.

23 Henens

30

Yrnesoasl B nuie. MOJIOYHBIN
caxap.Kpaxman.l{emmono3a.

OMBITHI ¢ MOJIOYHBIM CaXapoM.

MHuoroo06pasue caxapoB B IpUPO/IE.

3HAaTh pa3IUyMs CBOMCTB MOJIOYHOTO caxapa M caxapo3bl €
rI0K030i. KauecTBeHHBIE peaKIluH.

25 uenens

31

OI[HOaTOMHI)IG 1 MHOI'OaTOMHBIC
CIINPTEI.

OpaHOaTOMHBIE U MHOTOQTOMHBIE CIIUPTHI. XapaKTepUCTUKA
kiaccoB. dusnveckue cBolicTBa. KauecTBeHHBIC peakIuy.
[Ipaktrueckas padora. OOHapyKeHHE STUIIOBOTO CIUPTA U
BBICIIIUX CIIUPTOB B pacTBopax. KauecTBeHHBIEC peakIny Ha
CIIUPTHL.

3HaTh XapaKTepUCTUKY Kilacca, CBOMCTBA CITUPTOB.
Meroauky onpeaeseHusi, ONpeAeIATh YASIbHbIA BEC CIIUPTA,
KaueCTBEHHBIC PEAKIIMH HA CITUPTHI.

27 uenens

32

benku. Xapakrepucruka Kiacca.
KauecTBeHHBIE peakuy.

[Ipaktrueckas padota. OnpeneneHue OSIKOB B IPOTYKTAX
nuTaHus. L{BeTHble peakuuu OenkoB. CBoicTBa OEIKOB.
XapaxTepucrtuka kiacca. KauectBeHHble peakiuu. 3HaueHue
O€JIKOB JUIs AKU3HEHHBIX IPOLIECCOB.

Onpenensth O€NKU B MPOJTYKTaX MUTAHUS.

29 wenens

33

Heopranuueckue coequHeHs HA
kyxHe. Counb, copa.

IIpaxmuueckoe 3anamue KaueCTBEHHbIE pEaKIIMM HA HOHBI
HaTpUsL, XJIOPUI-UOHBI, KapOoHaT-HOHBI. ['uaponu3s conei
yrojabHOU KucioTsl. CBOMCTBa KapOoHaTa U ruipokapOoHara.
3HaTh HEOPTraHUYECKHUE COETUHEHHS HCTI0Ib3yEeMbIE Ha KyXHE,
OIIPEAEIATD KIIacC BELECTB.

[IpoBoauTH ONpeienenne, 3HaTh KaYeCTBEHHbIE PEAKIIMHU HA MOHBI

31 genensa

34

10

Komnonabie pacTBOpHI 1 NMUIIA.

W3ydyeHne Mosioka Kak SMyJIbCHU.

33 wenmens




AHanu3 NHILEBbIX TPOAYKTOB [ToHsITHE O KOJJIOUIHBIX pacTBOpaxX. YMETh pacCKa3blBaTh O
KOJUUIOUJIHBIX PACTBOPaxX B MOBCEIHEBHON HKU3HH.

OOBACHATDH, TOUYEMY MOJIOKO OTHOCHUTCS K

AMYJIbCUAM. [Ipakmuueckoe umocogoe 3ansimue 1o TeMe. AHaiu3
KauecTBa MPOXJIaAUTEIbHBIX HAUTKOB.

[IpoBoANUTH aHAIIN3 MPOXJIAUTEIHHBIX HAITUTKOB.

Y4eOHO - METOAUYECKUHA KOMILIEKC:

ABTop coctaButens [.A. Illunapesa - [Iporpammbl 351eKTUBHBIX KypcoB. Xumus npoduinbHoe odyuenue 10-11 kmace — M, Ipoda 2016 r.
E.B. Tsarnosa — HMccnenoBarenbekast ASSITENBHOCTD yHamuxcs mo xumun — M., ['modyc, 2017 r.

.M. TurtoBa — Xumus u uckycctso — M., Benrana-I'pad, 2017 r

Aptemenko A.U., Tukynosa U.B. Anydpues E.K. — [Ipaktukym no oprannueckoit xumuu — M., Beicias mikona, 2011 ¢

O. Onbrun — OnbITh 6€3 B3pbIBOB — M, Xumus , 1986 ¢

3. I'poce, X. BaitcmanTtens —Xumus i qr0603HaTenbHbIX — JI., Xumus Jlenunrpaackoe otaenenue, 2007 r.

I1.A.OpxekoBckuii, B.H. JlaBbinoB, H.A. Tutos - TBopuecTBO yyamuxcsi Ha MPAKTUYECKUX 3aHATUSIX 10 XUMHH.- M., ApkTtu, 20091

NogakrwhE

[udpossle 1 3MEeKTPOHHBIE 00Pa30BATEIIbHBIE PECYPCHI:

bubnroTeka eKTPOHHBIX HATISAAHBIX U Y4eOHbBIX TTocoOuit Www.edu. rt.ru
OnexTpoHHble mocoOust oubnuorexu «Kupumn u Medonaunit».
htpp://www.alhimik.ru

htpp//www./schoolchemistry.by.ru

www.1september.ru

htpp//www./school-collection.edu.ru
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