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BeuecTBo 1 xumMuueckas peaxuus

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux anemenTos 1. . Menneneesa.
CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOOB, KA, KAJIBLHA U UX COCIUHEHUN B COOTBETCTBHUH C IIOJIO)KEHUEM DJIEMEHTOB B
Ilepnonnueckol cucreMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUJIbl XUMUYECKON CBA3HM. TUIIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT TUIIA KPUCTAJUINYECKOMN PEIIETKY U BUJJA XUMHUYECKOU CBS3H.
Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BEILECTB (MEX/yHApOAHAs M TPUBUAJIbHASA).
XVMMHYECKHE CBOMCTBA BEILECTB, OTHOCSIIUXCS K PA3JINYHBIM KJIaCCaM HEOPraHMYECKHUX CO-
€MHEHUI, TeHETUYECKas CBSI3b HEOPraHMUECKUX BEILIECTB.

Knaccugukarms XuMHYECKUX Peakuii 0 Pa3TMIHbIM IPU3HAKaM (10 YUCITYy U COCTaBY
Y4YacTBYIOUIMX B PEaKIUH BELIECTB, 110 TEIIOBOMY 3((eKTy, 0 N3MEHEHHIO CTENeHEN OKUCICHUS
XUMHUYECKHX 3JIEMEHTOB, [0 00OPaTUMOCTH, 110 YYaCTHUIO KaTaau3aTopa). DK30- U SHIOTEPMHUECKUE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[TonsiTHE O CKOpOCTH XMMUYECKOH peakiuu. [TonsaTue 06 00paTUMBIX U HEOOPATUMbIX XUMUYECKUX
peakuusax. [IoHsATHE 0 TOMOIE€HHBIX U FE€TEPOreHHBIX peakuusx. IlonaTue o xummuueckom
paBHOBecHH. PaKTOPBbI, BIUAIOLIME HA CKOPOCTh XUMUYECKOM peakliu U MOJI0KEHHE XUMUYECKOT0
paBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH, SJIEKTPOHHBIN OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTENIBbHOMN peakinu. CocTaBleHNE yPaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopus 3IE€KTPOIUTHYECKON TUCCOLMALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI. KaTMOHBI, aHHOHBI.
MexaHnu3M IUCCOLMalUU BEMIECTB € PA3JIMYHBIMUA BUJJAMU XUMUYECKOU CBsA3U. CTETIEHb
nuccouranuu. CUiibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu nonHoro ooMeHa. Y ciioBus MpOTEKaHUs peakluii HOHHOTO 0OMeHa, MOJIHbIE U
COKpAaIEHHBIE HOHHBIE YpaBHEHMsI peakunii. CBOICTBA KUCIIOT, OCHOBAHUI U COJIEH B CBETE
MIPEICTABICHHUH 00 AJIEKTPOIUTHYECKON aucconnanun. KauectBeHHbIe peakiyu Ha UOHBI. [loHsTHE
0 TUAPOJIN3E COJIEH.

XVWMHUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE C MOAEIISIMU KPUCTAIIIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJIJIOB U HEMETAJUIOB (rpaduTa U anMasa), CI0KHbBIX BEIIeCTB
(x710pHuaa HAaTpHUA); UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKklIMK OT BO3/IEHCTBUS
pa3InYHbBIX (PAaKTOPOB; UCCIETOBAHHUE MIEKTPOIIPOBOTHOCTH PACTBOPOB BEILIECTB, Mpoliecca
JUCCOLIMAIIMU KUCIIOT, IIeI04Yel U coliel (BO3MOXHO HCIOJIb30BaHNE BUIEOMATEPUAJIOB); MPO-
BE/ICHUE OMBITOB, WILTIOCTPUPYIOIUX MTPU3HAKH MTPOTEKaHUs PeaKIMii HOHHOTO OOMeHa
(oOpa3zoBaHue ocajKa, BbIJIEICHHE ra3a, 00pa30BaHKe BOJIbI); ONBITOB, HIUTFOCTPUPYIOLIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMii (TOpeHHe, peakiiuy pa3ioKeHus, COeTUHEHNS );
pacro3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C TIOMOIIbIO KAU€CTBEHHBIX PEAKIINil Ha HOHBI; pELICHHE
AKCIEPUMEHTAIbHBIX 3a/1a4.

Hewmetamie! 1 ux COCOANHCHUA

O61mas xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENIEHU
okucnenus. CtpoeHue U GU3NIECKUE CBOMCTBA MTPOCTHIX BEIIECTB — TaJIOTCHOB. XMMHUYECKHE
CBOICTBa Ha MpUMeEpE XJI0pa (B3aUMOJICHCTBUE C METANIaMU, HEMETAJUIAMHU, IIEJI0UaMHu ).
XnopoBogopoa. ComnsiHast KHCJIOTa, XMMUYECKHUE CBOMCTBA, MOJydYeHue, IpuMeHeHue. Jlelicteue
XJI0pa ¥ XJIOPOBOJOPOAA Ha OPraHU3M 4elloBeKa. BaxkHeWne XI0puasl U UX HAXO0XKACHUE B
pUpoJIe.

OO6mmas xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETIEHH OKUCJICHHUS.

Crtpoenue u pu3nIecKue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJIa U CEPhl. AJUIOTPOITHBIE
Mo (UKAIIH KUCIIOPOAa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CEpOBOIOPO/I, CTPOCHUE,



¢du3nueckre 1 XuMHYecKre cBoicTBa. OKCUIBI CEphl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, pusndeckre U XMMHYecKHUe CBOIcTBa (001I1e KaK IpeaCcTaBUTeNs Kilacca KUCIOT
u crienuduueckue). XMMHYECKHE PEaKIINH, JISKAIIHe B OCHOBE MMPOMBIIIIECHHOTO CIIoco0a
noJryueHus cepHoil kucnotsl. [Ipumenenue. Conu cepHOM KUCIOTHI, KAYECTBEHHAs Peakius Ha
cynbdar-uoH. Haxoxnenue cepbl 1 €€ coeMHeHU B IpUpoae. XUMUYECKOE 3arpsi3HeHHE
OKpYKaroIlel Cpelibl COEAMHEHUSAMHU Cepbl (KUCIOTHBIE JOXKIU, 3arpsi3HEHHE BO3/lyXa U BOJJOEMOB),
CIIOCOOBI €0 MPEJOTBPAIICHHUS.

OO0mmas xapakTepucTuka 31eMeHToB VA-Tpymibl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIE
CTETIEHU OKUCIICHUSI.

A30T, pactpocTpaHeHHe B IpUpoe, PU3NIECKUEe U XUMHUYECKHe cBoiicTBa. KpyroBopoT a3ora B
npupoje. AMMHaK, ero pu3ndeckue U XMMHUUECKHe CBOICTBa, MojiydeHre u npuMenenue. Conu
aMMO- HUsl, UX (PU3NYECKUE U XMMUYECKHE CBOWCTBA, TpuMeHeHne. KauecTBeHHAs peakuus Ha
MOHBI aMMOHUA. A30THasI KUCIIOTa, €€ Moay4yeHue, puandeckue U XuMruIecKkue cBoiicTa (o0muue
KaK MpeACTaBUTENS Kiacca KUCIIOT U cnenuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPAIbHBIX YA0OpeHU. XMMHYECKOe 3arps3HeHHE OKPYKAIOIIeH cpeibl
COCMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IH, 3aTPSA3HEHUE BO3/1yXa, TIOYBBI M BOZOEMOB).

dochop, ammorpornHble MOgUbUKaHK hocdopa, PU3nIecKre U XUMHUIECKHE CBOCTBA. OKCHIT
docdopa(V) u pochopras kuciora, GU3MIESCKUE U XUMUIECKUE CBOWCTBA, TIOJTyYCHHE.
Hcnons3oBanue ¢pocdaToB B Ka4eCTBE MUHEPAIBbHBIX YI0OpEHUI.

O6mmas xapaktepuctuka 31eMeHToB [VA-rpynmnbel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
CTETICHU OKUCIICHUSI.

VYraepoJ, asIoTpoIIHbIe MOAU(PHUKALIMY, PACIIPOCTPAHEHHUE B IPU- POjie, PU3NUECKUE U XUMUYECKHE
cBoiicTBa. Ancop6uus. KpyroBopot yriepoaa B npupojie. OKcusl yriepoja, ux Gpu3ndeckue u Xu-
MUYECKHE CBONCTBA, IEHCTBUE Ha KUBbIE OPraHU3MBbI, IOTYYEHHE U TPUMEHEHUE. DKOIOrHYecKue
npo0eMbl, CBsA3aHHbIE ¢ OKcuaoM yraeponaa(IV); runoresa riao6anbHOro NOTEIIEHHS KIMMATa;
nap- HUKOBBIHN 3(deKT. YronbHast KUCIIOTa U €€ CONM, UX PU3NYECKHe U XMMUUYECKHE CBOMCTBA,
nojy4yeHue u npuMeHenue. KauectBeHHas peakuus Ha kapOoHaT-nOHbI. Vcnoabp3oBaHne
KapOOHATOB B OBbITY, MEIUIIMHE, IPOMBIIINIEHHOCTH U CEJILCKOM XO0341CTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUX yriepoaa (MeTaH,
3TaH, 3TUJIEH, alleTHJIEH, STaHOJI, TJIMLEPHH, YKCYCHas KUCI0Ta). FIX cOCTaB U XUMHUYECKOe
ctpoenue. [loHsaTHE 0 OMONIOrMUeCKH BaKHBIX BEIIECTBAX: )KUpax, OeNKax, yrieBoAax — U UX POJIH
B )KM3HU 4€JI0BeKa. MaTepraabHOE €AUHCTBO OPraHMYECKUX U HEOPraHMYECKUX COCTUHEHU.
KpemHuii, ero ¢pusndeckue 1 XUMHUECKUE CBOICTBA, MOTydYeHue U mpuMeHeHne. CoeIMHEHUs
KpeMmHus B nipupoae. O0mue npeacrasienus oo okecuae kpemaua(IV) u kpemHueBoii kuciore.
Cunukatel, UX UCIIOJIb30BAHUE B OBITY, MEAUIIMHE, TPOMBINIIIEHHOCTH. BaskHele cTrponTenbHbIe
MaTepHalbl: KepaMuKa, CTEeKII0, IIEMEHT, OeTOH, ene300eToH. [IpobieMsr Ge30macHOro
MCIIOJIb30BaHUs CTPOUTENbHBIX MAaTEpUAJIOB B TOBCETHEBHOM JKU3HH.

».
MerTauibl U UX COeTMHEHUS

OO0mras XxapakTepuCcTUKa XUMHYECKUX 2JIEMEHTOB — METaJUIOB HA OCHOBAHUHU UX TIOJIOKCHUS B
Ileproauueckoit cucreme XUMU4YeCKUX 351eMeHToB [1. 1. MeneneeBa u CTpoeHuUs: aTOMOB.
Crtpoenune MeTauioB. MeTtamnyeckast CBsI3b M METATHYECKAsT KPUCTAJUTMYECKAs PEeIIETKa.
ONEKTPOXUMHUUECKUH s HAIPSHDKEHUH MeTallioB. PU3NUECKHE U XUMUYECKUE CBOMCTBA METAIIOB.
OO6mue cnocoOw! momydeHus MeTauioB. [IoHATHE 0 KOPPO3HH METAIIJIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT Koppo3uu. CIuIaBbl (CTalb, YyryH, JIOPATIOMUHIA, OpOH3a) M UX IPUMEHEHHE B
OBITY ¥ TIPOMBIIINICHHOCTH.

[Ilenounbie MeTaibl: TosoxkeHue B [lepronuueckoit cucreme XuMuuecKkux 3mnemeHToB /1. .
MeHnaeneeBa; CTpPOEHHUE UX aTOMOB; HaX0XA€HUE B Mpupojie. PU3NYECKUE U XUMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATpUs U Kanus. [[puMeHeHue menouHbIX
METAJUIOB U X COCOUHEHUN.

[IlenoyHoO3eMeNbHBIE METAIUTBI MArHUM M KaJbLM: TTos0keHue B [lepuoauueckoil cucreme



XUMH4YeCKHX 31eMeHTOB /. 1. Menaeneesa; CTpoeHUE X aTOMOB; HAXOKJIECHHUE B IPUPOJIE.
dusnvecKkue U XUMUYECKHE CBOMCTBA MarHus U Kajlblys. BaxkHelmme coeInHESHNS KaIbIIHs
(oxcua, TUAPOKCHUL, conHn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

AmoMuHui: nonoxxenue B [lepuonnyeckoii cucteme xumudeckux anemenToB . 1. Menneneesa;
CTPOCHHE aTOMa; HaXOX/JeHUE B Mpupojie. PU3nUecKue U XUMUYECKUE CBOMCTBA aTFOMUHUSL.
AmdoTepHbIe CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUS.

Keneszo: nonoxenue B [lepronuueckoit cucreme xumuueckux 3yemeHToB . . Menneneena;
CTPOCHHE aTOMa; HaXxOXJEeHUE B Mpupojie. Pu3nueckre U XuMHUYECKHE CBOMCTBA kele3a. OKCUbl,
ruapokcuabl U conu xene3a(ll) u sxeneza(Ill), ux cocras, CBOWMCTBA M MOJTyYCHHE.

XHUMHA U OKpYXKarolas cpena

HoBble maTepuaibl 1 TexHONOruu. BeniecTBa 1 MaTepualibl B TOBCEHEBHON KU3HH YEIOBEKA.
XuMmus 1 310poBhe. be3omacHoe HCIoIb30BaHKUE BEIIECTB M XUMUYECKUX peakiuii B Obity. [TepBas
MIOMOILIb ITPY XUMUYECKUX OKOTaX U OTpaBieHUAX. OCHOBBI 3KOJOTUUECKONW IPAMOTHOCTH.
XUMHYECKOE 3arps3HEHUE OKPY KaroIen cpepl (IpeaenbHast T0MycTUMasi KOHIIEHTPAIUs BEIIECTB
— ITJIK). Posb XuMuH B pEIICHHH 3KOJIOTHYECKUX IMPOOIIEM.

[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIN Ta3, HE(PTH), MPOAYKTHI UX
nepepaboTKu, UX POJIb B OBITY M MPOMBIIIIEHHOCTH.

MexnpenMeTHbIe CBSI3U

Peanuzanus MeXnpeIMETHBIX CBsI3€d NMPU U3YYEHUM XUMHUHU B 9 Kilacce OCYIIECTBISETCS Yepe3
HCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX OHATUHN, TaK U MOHSATHIA, SBISIOLIIUXCS CUCTEM-
HBIMH JUJIS1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIN3, CHHTE3,
KJaccu(pUKalus, IepuoANYHOCTh, HAOIIOCHIE, SKCIIEPUMEHT, MOJISTTUPOBaHHE, U3MEPEHUE,
MO/IeJIb, SIBJICHUE, TAPHUKOBBIN 2 (DEKT, TexHomorus, matepraibl. dusuka: matepus, aTom,
AJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIMJI, U30TOIBI, PaINOAKTUBHOCTb, MOJIEKYJIA, dJIEKTPUUECKU I
3apsiji, TPOBOIHUKH, TIOTYTIPOBOHUKHU, JUIIICKTPUKH, (POTOITIEMEHT, BEIIECTBO, TEJI0, 00BEM,
arperaTHoe COCTOSIHME BEILIECTBA, a3, pac- TBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs PEIIETKA,
CIUJIaBbl, PU3NYECKHE BEJIMUMHBI, €IMHUIIBI U3MEPEHUSI, KOCMHUYECKOE MPOCTPAHCTBO, TIJIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, Ouocdepa, sKocucTeMa, MUHEpaIbHbIE YI00pEHUs,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIBHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOTIAEMBIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

I[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YYEBHOI'O IIPE/IMETA «X1UMUS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIA

N3yuenne XMMuM B OCHOBHOM IITKOJIE HAITPABJICHO Ha JOCTH)KEHHUE 00YYaIOMIUMHUCS JTINYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOCHHUS yUeOHOTO MpeIMeTa.

JluyHOCTHBIE PE3YNIBTATHI

JlngHOCTHBIE PE3yIbTATHl OCBOCHHS IPOTrPAMMBI OCHOBHOTO 001I1ero 00pa3oBaHus JOCTUTAIOTCS B
X0J1e O0y4eHUsI XUMUHU B €IMHCTBE YUeOHOW U BOCIUTATEIBHON AesiTensHOCTH OpraHusaiuy B
COOTBETCTBUU C TPAJAULIUOHHBIMU POCCUIICKUMU COLUOKYJIBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TIPUHATHIMH B OOIIIECTBE MPaBUIAMU M HOPMAaMHU MOBEACHUS U CIIOCOOCTBYIOT
IpoleccaM caMONO3HaHMsl, CAMOPA3BUTHSI U COLIMANTU3ALUN 00YyYaOIUXCSL.

JInuHOCTHBIE pe3ybTaThl OTPAKaIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

[TaTproTHYECKOrO BOCIIUTAHUS

1)  ICHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYCCKOMY M HAYYHOMY
HACJIEUIO, TOHMMaHUs 3HAYeHUSI XUMUYECKON HAyKH B KU3HU COBPEMEHHOTO 00ILIEeCTBa,
CHOCOOHOCTH BIIAJIETh IOCTOBEPHON MH(pOpMAaLKEl O ePEIOBBIX TOCTHKEHUAX U OTKPBITHSIX



MHUPOBOH M OTE€UYECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOHCTBE MUpA
1 00IIEeCTBa;

I'pa’knaHCKOr0 BOCIIUTAHUS

2)  TpeACTaBJICHUS O COIMAIBHBIX HOPMaX U MPaBUIIaX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOM, y4eOHO-
UCCIIEIOBATEIbCKON, TBOPUECKON U IPYTUX BHUJIAX ACATEIBHOCTH; TOTOBHOCTH K pa3HO- 00pa3HOM
COBMECTHOMH JIeATEIbHOCTHU IPU BHINOJHEHUH YUE€OHBIX, I03HABATEIbHBIX 3a/1a4, BHITOJTHEHUU
XUMHUYECKHX IKCIIEPUMEHTOB, CO3JJaHUM YI€OHBIX TPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHHIO H
B3aMMOIIOMOIIH B MpoIiecce ITON yueOHON AeSITeTbHOCTH; TOTOBHOCTHU OLIEHHUBATH CBOE MOBECHHE
Y TIOCTYIIKU CBOMX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MIOCJIEJICTBUM MOCTYIIKOB;

L{eHHOCTH HAay4YHOTO [TO3HAHUS

3)  MHPOBO33PEHYECKUX MPEICTABICHHI O BEIICCTBE U XUMHUCCKOMW PEAKIINH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIFOLIUX OCHOBY JJIs
MMOHUMAaHUS CYIIIHOCTH HAy4YHOW KapTHUHBI MUPA; MPEJICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHUS TIPUPObL, B3aUMOCBS3IX UEJIOBEKA C IPUPOJHOM Cpeoil, O pOJIU XUMHUH B IO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

4)  TNO3HaBaTEJbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMOJy4CHHE HOBBIX 3HAHUH 110 XUMHH,
HEOOXOIUMBIX ISl O0BSICHEHUS HAOII0JAEMBIX MTPOIIECCOB U SBJICHHIA;

5)  mo3HaBaTeNbHOU, HH)OPMAIIHOHHON M YUTATEIBCKON KYJIbTYPhI, B TOM YHCJIC HABHIKOB
CaMOCTOSITENIbHOM paboThI ¢ YUeOHBIMU TEKCTaMH, CIIPABOYHON TUTEPATYPOM, TOCTYITHBIMU
TEXHUYECKUMH CPEJCTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6)  uHTepeca K 00YYCHHUIO M MMO3HAHHIO, JIFOO03HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHuI0, TPOSKTHOMN M UCCIICIOBATEIILCKON ACSITEILHOCTH, K OCO3HAHHOMY BEIOODPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B IajbHEHIIEM;

DopMHUPOBaHUS KYJIbTYPbI 310POBbs

7)  OCO3HAaHHWS IICHHOCTH KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 37I0pOBBIN 00pa3 )KM3HHU, OCO3HAHUS MTOCIIEACTBUI U HEMPHUITHSI BPEIHBIX MPUBBIUEK
(ynmoTpeOneHus aaKorosi, HApPKOTUKOB, KYpeHHSs ), HEOOXOIMMOCTHU COOIO/ICHHUS MPABUIT
0e30MacHOCTH MPHU 00PAIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U peanbHON KU3HHU;

TpynoBoro BocnuTanus

8)  wumHTepeca K MPAKTUYECKOMY U3yUYCHHUIO Mpodeccuil U Tpy/aa pa3aInyHOro poja, yBaKEHHUE K
TPYAY U pe3yibTaTaM TPYAOBOMH AESITEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUSI IPEAMETHBIX
3HAaHUH 110 XUMHH, OCO3HAHHOTO BHIOOPA MHIMBUAYATbHON TPAEKTOPUH MTPOAOIKEHHS
00pa3oBaHus C yUETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH; YCIeNHON MPOo(PEeCcCHOHANBHOMN NesTeIbHOCTH U PA3BUTHS
HEOOXOUMBIX YMEHUI; TOTOBHOCTh a/IallTUPOBATHCS B MPO(ECCHOHATILHOM Cpelie;

JKOJIOTHYECKOTO BOCITUTAHHUS

9)  SKOJIOTMYECKH I1eJIeCO00Pa3HOT0 OTHOIICHHS K MPUPOJIE KaK HCTOUHUKY KU3HH Ha 3eMIie,
OCHOBE €€ CYIIeCTBOBAHMUS, TOHUMAHHUS IIEHHOCTH 3JIOPOBOTO U OE30ITaCHOTO 00pa3a KU3HH,
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPU3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO,
OCO3HAHUS IIEHHOCTH COOJIIOICHHUS TTPaBUJl 0€30MaCHOTO TIOBEICHHS TP paboTe C BEIIECTBAMH, a
Tak)Ke B CUTYAIUSIX, YTPOKAIOUINX 3I0POBBIO U )KU3HH JIOJIEH;

10) cnocoOHOCTH IPUMEHSTH 3HAHUS, OTy4aeMble IPU U3YYCHHH XUMUH, IS PEICHUs 3a/1ad,
CBSI3aHHBIX C OKPYKAOIIEH IPUPOJAHON CPENOH, IOBBILICHUS YPOBHS YKOJIOIMYECKON KYJIBTYPBI,
0CO3HaHMsI INI00ABHOI0 XapaKTepa 3KOJ0rMYECKUX IPo0IeM U IMyTeH UX peleHHs OCPEICTBOM
METO/I0B XUMHUH;

11) 5KOJOrWYECKOTro MBIIUICHUS, YMEHHSI PyKOBOJCTBOBATHCS MM B TO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLIMAJIBHOM IIPAKTHUKE.

MetanpeameTHble pe3ynbTaThl



B cocTaBe metanpeIMeTHBIX Pe3yabTaTOB BBIACISIOT 3HAYUMBIC I (DOPMHUPOBAHUS
MHPOBO33pEHHUS OOIICHAYYHBIC TOHATHS (3aKOH, TEOPUS, TPUHITUII, TUTIOTE3a, (DaKT, CHCTEMA,
MPOILIECC, IKCIIEPUMEHT U JIp.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4eOHBIX
MIpeAMETaxX U MO3BOJISIOT Ha OCHOBE 3HAHHMI U3 3THX MPEAMETOB (JOPMUPOBATH MIPEACTABICHHE O
[EJIOCTHOW HAyYHOU KapTUHE MHPA, ¥ YHUBEpCaIbHbIC yueOHbIe NelicTBUS (TT03HABATEIILHEIC,
KOMMYHUKATHUBHBIE, PETYJISATUBHBIC), KOTOpPBIE 00ecrednBaroT GopMUpOBaHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHHPOBAHHIO M OCYIIIECTBICHUIO YI€OHOM e TSIEHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl OCBOSHHUSI 00Pa30BaTEIBLHOM MPOTPAMMEI 10 XUMUU OTPAKAIOT
OBJIQJICHUE YHUBEPCAIbHBIMU [103HABATEIbHBIMHU JCHCTBUAMH, B TOM YUCJIE:

ba30BBIMH JTOTHYECKUMHU JCHUCTBUSIMH

1) YMEHHEM UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILUICHHUS TPU OCBOCHUH 3HAHMIA:
PacCKpbIBaTh CMBICII XUMUYECKUX MOHATUH (BBIIEATh UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATh
B3aUMOCBSI3b C IPYTUMH ITOHATHUSIMH ), UCTIOJIB30BATh MOHATHUS JIJIs1 OOBSCHEHUS OTACIBHBIX (PaKTOB
U SIBJICHHIA;, BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(DUKAIIMYA XUMHUSCKUX BEIIECTB U
XUMHUYECKHUX PEaKIIHii; yCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXy 00bEKTaMu
W3Y4YEHUS; CTPOUTH JIOTHUECKHUE PACCYXKACHUS (MHAYKTUBHBIC, IEyKTUBHBIE, 10 aHAJIOTUHN); JIEIaTh
BBIBOJIBI M 3aKJIIOUCHUS,

2) YMEHHUEM MIPUMEHSITh B MPOLIeCcCe MO3HAHUS MOHATHUS (MIPEAMETHBIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOIb3YEMbIE B XUMHH, IPE0OPa30BBIBATH IIUPOKO
MIPUMEHSEMbIE B XUMUH MOJICIIbHBIE TIPEJICTABIICHUS — XMMHYECKUH 3HAK (CUMBOJI DJIEMEHTA),
XuMHu4Ieckast popmysa u ypaBHEHUE XHMHUYECKON peakliui — MPH PEIICHUN y4eOHO-
MTO3HABATEJIbHBIX 33/]a4; C Y4ETOM 3TUX MOJIEIbHBIX IPEJCTABICHUHN BBISBIATh U XapaKTEPU30BaTh
CYIIIECTBEHHBIC IPU3HAKU U3YUaEMbIX 00BEKTOB — XHMMHUYECKUX BEIIECTB U XUMUYCCKUX PEAKITUH;
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, TPUYMHHO-CJICICTBEHHBIC CBSI3U U POTHBOPCYUS B
M3y4aeMbIX MPOLECCaxX U SBICHUSX; MPeAJIaraTb KPUTEPUU ISl BBISBIICHHUS ITUX
3aKOHOMEPHOCTEHN 1 MPOTUBOPEUHIl; CAMOCTOSTEIHHO BHIOMPATH CIOCO0 pelieHust yueOHol 3a1auun
(cpaBHHBATh HECKOJBKO BAPUAHTOB PEIICHUSI, BRIOUpATh HanOoJee MOAXOISIINN ¢ YIETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB);

ba30BbIMM HCCIIEIOBATENBCKUMU ACUCTBUSIMHA

3)  yMeHHeM HCIOJIb30BaTh MOCTABICHHBIC BOIIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHMS, &
TaK)Ke B Ka4eCTBE OCHOBBI JJIs1 (POPMUPOBAHMSI TUTIOTE3bI IO TPOBEPKE MPABUIIBHOCTH
BBICKA3bIBAEMBIX CYKICHMUI;

4)  npuOOpeTeHHUE OMbITA 10 IAHUPOBAHUIO, OPTraHU3aLUH M POBEACHHUIO YICHUICCKIX
HKCIIEPUMEHTOB: YMEHHE HAOI01aTh 32 X00M IPOIECCa, CAMOCTOSTENILHO MPOTHO3UPOBATh €0
pe3yibTat, GopMyIupoBaTh 0O0OIIEHHS U BBIBOBI 10 pe3yIbTaTaM MPOBEIEHHOIO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOeaHHON padoTe;

PaGoroii ¢ undopmanmeit

5)  yMeHHeM BBIOMpPATH, aHATM3UPOBATh U HHTEPIPETHPOBATH MH(POPMAIIHIO PA3TMYHBIX BHIOB U
dbopM npencTaBIeHMs, MOIYyYaeMy0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIApHAs JUTEpaTypa
XUMHYECKOTO COZIep KaHusI, CIIPABOYHBIE ITOCOOUs, pecypchl IHTepHeTa); KpUTHYECKH OIICHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

6)  yMeHHeM NMPUMEHSTH Pa3IMYHbIC METO/BI U 3aMPOCHI MIPH MO- KCKe ¥ 0TOOpe HH(OopMauy 1
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHHS y4eOHBIX M MMO3HABATEIBHBIX 337134
OTIpeNIeIEHHOTO TUIA; MPUOOPETEHUE OMbITa B 00JIaCTH MCIIOJIb30BaHHS HH(POPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA, OBJIQJICHUE KYJIBTYpOil aKTUBHOTO UCIIOIB30BaHUS Pa3THIHBIX
MIOUCKOBBIX CUCTEM; CAMOCTOSATEIBHO BHIOUPATh ONTUMANIBHYIO (hOPMY MPEICTaBICHHUS
UH(POPMAIINU ¥ WILTIOCTPUPOBATH PEIIaeMbIC 3a/1a4H HECIOKHBIMU CXEMaMH, TnarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOMHALIUSAMUY;

7)  yMEHHEM HCIOJb30BaTh U aHAIM3UPOBATH B MpoOIecce YueOHON M UCCIIeI0BATEIbCKOM
JEeSITeIbHOCTH NH(POPMALIHMIO O BIUSHUU IPOMBIIIJICHHOCTH, CETLCKOTO X0341CTBA U TPAHCIIOPTa Ha
COCTOSTHHE OKPY>KaIOUIEH MPUPOTHON CPEbI;



YHUBepcalbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSAMHU

8)  yMeHmeM 3a/aBaTh BOIPOCHI (B XOJI€ JUAJIOTa H/WIH AUCKYCCHH) 110 CYLIECTBY 00CYXIaeMon
TEMBI, POPMYJINPOBATH CBOM MPEITI0KEHUS OTHOCUTEIBHO BBITIOIHEHUS MPEII0KESHHON 3a/1auu;

9)  npuoOpeTeHHUe OIbITa MPE3CHTAIIMU PE3YIHTATOB BBITIOJIHEHHS XUMHUECKOT0 SKCIICPUMEHTA
(71a00paTOpPHOTO OMBITA, TA0OPATOPHOI PAOOTHI IO HCCIIEIOBAHUIO CBOMCTB BELIECTB, y4eOHOTO
IIPOEKTA);

10) 3amHTEpEeCOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMH MIO3HABATEILHOW
UCCIIEIOBATEIbCKON AEATEIBHOCTH IPU PEIICHNH BO3HUKAIOUINX Mpo0IeM Ha OCHOBE y4éTa 00IuX
MHTEPECOB M COTJIACOBAHMS MO3UIHH (00CYXIeHHs, 0OMEH MHEHHSMH, «MO3TOBBIE IITYPMBI»,
KOOPJAMHAIIMS COBMECTHBIX IEHCTBUH, ONpeesICHHe KPUTEPHUEB MO OIIEHKE Ka4eCTBA BHIITOJTHEHHON
paboTHI U JIp.);

YHUBEpCaIbHBIMU PETYJIATUBHBIMU JIEHCTBUSIMU

11) yMeHHEM CaMOCTOSITEIILHO OMPEACIIATh IE/H JACATSIbHOCTH, IIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh U MIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanbomee
a¢dheKkTHBHBIE CIIOCOOBI PEIICHUS YIeOHBIX U IO3HABATEIBHBIX 3a- JIa4, CAMOCTOSTEIIEHO
COCTaBIISITh WJIK KOPPEKTUPOBATD MPEATIOKEHHBIN alNTOPUTM JACUCTBUN MTPU BBHIIOTHEHUH 33IaHUI C
y4ETOM IMOTYICHHSI HOBBIX 3HAaHUN 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX; OICHUBATH
COOTBETCTBUE MOJIYYCHHOT'O Pe3yabTaTa 3a- SBICHHOM LIeJH;

12) yMeHHEM HCIOIb30BaTh U aHATU3UPOBATH KOHTEKCTHI, TPE/JIaracMble B YCIIOBHH 3aIaHHIA.
I[MPEJMETHBIE PE3VYJIbTATHI

1)  packpbIBaTh CMbICI OCHOBHBIX XUMUYECKHX MOHITHUI: XUMUYICCKHIA 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, IIPOCTOE BEIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
IIEKTPOOTPHUILIATEIBHOCTD, CTETIEHb OKUCIICHNS, XUMUUYECKAs PEAKIIMsl, XUMUUECKasl CBA3b,
TEII0BOM 3P PEKT peakiuu, MoJib, MOJISIPHBII 00BbEM, PACTBOD; FIEKTPOIHUTHI, HEIIEKTPOIIUTHI,
AIIEKTPOIUTUYECKAs IUCCOLUALIMS, PEAKIIMU HOHHOTO 0OMEHa, KaTalu3aTop, XMMUYECKOe
PAaBHOBECHUC, 06paTI/IMI>Ie n HeO6paTI/IMI>IC pC€aKknu, OKUCIUTEIIb- HO-BOCCTAHOBUTCIILHBIC PCAKIIUU,
OKHCITUTEIb, BOCCTAHOBUTEIb, OKMCIICHUE U BOCCTAHOBIICHHE, AJUIOTPONHSL, aM(POTEepHOCTh, XUMH-
4yecKast CBsI3b (KOBAJICHTHAs, HOHHASI, METAJUTMYECKast ), KPUCTAIINUECKas penI€TKa, KOPPOo3us
METAJIJIOB, CIUIABBI; CKOPOCTh XUMHUUYECKOM peaKLnu, MPEAEIIbHO TOMYCTUMAas KOHIICHTpaLHs
(ILJK) Bemectna;

2)  WUIIOCTPUPOBATH B3aHMOCBS3b OCHOBHBIX XUMHUYECKHUX MOHSITHI U TPUMEHS T 3TH MOHSITHUSI
IIPY ONMCaHMHU BEIECTB U UX MpEeBpalleHuil;

3)  HCHONB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISl COCTAaBJICHUS (pOpMYIT BEIIECTB U YpaBHEHU I
XUMUYECKHUX PEAKINN;

4)  ompenensaTh BAJCHTHOCTh M CTENIEHb OKHCICHUS XUMUYECKUX 3JICMEHTOB B COCMHEHHSX
Pa3IMYHOTO COCTaBa; MPUHAIUIEKHOCTh BEUIECTB K OINpPeIeIEHHOMY KJIacCy COEAMHEHHH 10
dbopmynaM; BUI XUMHUYECKON CBSI3U (KOBAJICHTHAs!, MOHHAs, METAJIMUECKAs) B HEOPraHMUECKUX
COEIMHEHUSX; 3aps]] MOHA IO XUMHYECKOH (opMyIie; XapakTep cpebl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEAVNHEHUMN, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

5)  packpsiBatbk cMbich [lepuoamueckoro 3akoHa Jl. 1. MenneneeBa u 1eMOHCTPHPOBATH €r0
MOHMMAaHUE: ONMCHIBAaTh M XapaKTepru3oBaTh Tabauunyto popmy Ilepuonnyeckoit cuctemMsl
XUMHUYECKHX 3JIEMEHTOB: pa3InyaTh MOHATHUS «TJIaBHAasl MOArpyMa (A-Tpymmna)y» U «1o004YHas
noarpymnma (b-rpymma)y, Mansie u 60IbIITHE IEPHOIBI; COOTHOCHTH 0003HAYCHUS, KOTOPHIE
UMEIOTCS B IEPUOIUYECKOM TabIuIle, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsiz sAApa, 00lIee YUCII0 JIEKTPOHOB U paclpeeeHue ux 1o
AIIEKTPOHHBIM CIIOSIM); OOBACHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U MX
COEIMHEHUH B IIpejiesiaX MaJIbIX IEPUOJOB U TJIaBHBIX MO/~ FPYIII C Y4ETOM CTPOCHHUS UX aTOMOB;
6)  KIaccUpUIMPOBATH XUMUYECKHE HIEMEHTHI, HCOPraHNIECKHE BEIIECTBA; XUMUYECKHE
peakuuy (1o YUCIly U COCTaBy yYacTBYIOIIMX B pEaKIMH BELIECTB, 110 TEII0BOMY 3 deKTy, 1o
WU3MEHEHUIO CTENIEHEN OKHCIEHMSI XUMUYECKUX AJIEMEHTOB);

7)  XxapakTepH3oBaTh (OMHCHIBATH) OOIIKE U ceNU(PUISCKIEe XUMHUUECKHE CBOMCTBA MPOCTHIX U



CJIOKHBIX BEIIECTB, MOATBEPK/1ast OMMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

8)  coCTaBIATH ypaBHEHHsI HJICKTPOIUTUICCKON AUCCOIMAIIMH KUCIIOT, MIeJI04Yel 1 COoJeH;
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKluii HOHHOTO 0OMEHA; YpaBHEHHS peaKlInid,
MOATBEPKIAIOIINUX CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEXY BEIIECTBAMU PA3TMUYHBIX KJIACCOB;
9)  packpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TTOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

10) nporHO3uMpoBaTh CBOIMCTBA BEIIECTB B 3aBUCMOCTH OT UX CTPOCHHS; BO3MOKHOCTH
MPOTEKAHUsA XUMUYECKUX NIPEBPAILECHHUN B Pa3JIMUHBIX YCIOBUSIX;

11) BBIYHCIATH OTHOCHTEIILHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB; MACCOBYIO JOJIO
XMMHUYECKOI'0 3JIEMEHTa 10 (GopMyJie COEJUHEHNUS; MAaCCOBYIO JOJIO BELIECTBA B PACTBOPE;
IIPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOU pEaKIvH;

12) crenoBath npaBUiIaM IOJIb30BaHUS XUMHYECKOHM MOCYI0H 1 JIAOOPATOPHBIM 000PYI0BaHHEM,
a TAaKXKXC IIpaBHJIaM 06paHI€HI/I$I C BEIICCTBAMU B COOTBCTCTBUU C MHCTPYKIUAMU 10 BLIITOJIHCHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYECHUIO U COOMPaAHUIO ra3000pa3HbIX BELIECTB
(aMMHaKa U yriaeKucioro rasa);

13) npOBOAMTH PEaKLUH, OATBEPIKAAIOIINE KAYSCTBEHHBIH COCTAB Pa3IMYHbBIX BELICCTB!
pacrio3HaBaTh ONBITHBIM ITyTEM XJIOPUI- OPOMUI-, HOIUA-, KapOoHaT-, pocdaT-, CUIIUKAT-,
Cy.]'II)(i)aT-, THAPOKCUA-NOHBI, KATUOHBI aMMOHHWA U MOHBI U3YYCHHBIX MCTAJIJIOB, IIPHUCYTCTBYIOIINEC
B BOJIHBIX pacCTBOPax HEOPraHUYECKUX BELIECTB;

14) npUMEHSATH OCHOBHBIC OIEPAIMH MBICIUTEIBHON EITEIbHOCTH — aHAIIM3 U CUHTES,
cpaBHeHHe, 0000I1IeHUE, CUCTEMATH3ALIMIO, BBISIBICHHE IPUUYNHHO-CIIEICTBEHHBIX CBA3EH — JUIs
HN3YUCHUA CBOMCTB BCIICCTB U XUMHNYCCKUX peaKquI; €CTCCTBCHHO-HAYUYHBIC MCTOAbBI TIO3HAHUS —
HaOJr0IeHNe, H3MEPEHNE, MOJIETTUPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH ).

KonTpoJsbHbie padoThl
KonTponbnas pabota Nel no Teme: «neKTpoauTHUECKas-Kasi TUCCOLUALIU.

Konrtponbnas padora Ne2 o Temam: «Kuciopoa u cepa. A30T u gocdop. Yriaeposn 1 KpeMHHID».
KonTponbnas padota Ne3 o teme: «O0111e CBOCTBa METAIIIOBY.

Kontponbnas padora Ned o reme: «OpraHudeckas XUMHUs.

TemaTu4yeckoe NJIaHMPoOBaHHe y4eOHOro npeaMera « XUMHUS» € MCMOJIb30BaHUEM
oOopynoBanus « Touku pocray»

Tema OKCIIEpUMEHTAIbHAS 4aCTh Hcnons3oBanue
obopynoBanus « Touku
pocTa»

MoBTopenn | [leMOHCTpaIMU

en . Mozaenu KpUCTaAITIMUYECKUX PEIIETOK

yriy6ienne | HCOPraHUYECKHUX BEIIECTB.

SHAHMI KopoTkonepuoanas u JiaruHHOIIEpHUOAHAsE (POPMBI

ocHoBHBEIX | 11EPHOIMYECKON CUCTEMBI XUMHYECKUX
paszeson anemeHToB . 1. Menneneena

Kypca 8

KJjiacea

(5 1)

Ocnosnsie | JdemoncTpanumn

3aKOHOMep | 3aBHCHMMOCTb CKOPOCTH XMMHMYECKOU peaKkuu

HOCTH OT Pa3JIMYHBIX (PaKTOPOB.

XxuMu4eckH | Bo3zgelicTBue karanu3zaropa HACKOPOCTh [Tpubop st HLTOCTpaLLH

X peakumi 3aBHCHMOCTH CKOPOCTH




(4 1)

XAUMHUYECKOU pPEaKIUH.

IIpumepsl HEOOPATUMBIX U OOPATUMBIX
peaKkiuii.

CwMmenieHue paBHOBECHUST XUMHUYECKON
peakuuu.
JleMoHCTpaoHHbIe OMBITHI «3ydeHne BIUSHUS PA3THIHBIX
(bakTOpOBHA CKOPOCTH PEAKIIHI
Botuucnenusn
— KOJIMYECTBA BeIlleCcTBa, 00bEMa U MaCChl
peareHTOB UM NPOYKTOB MO YypPaBHEHUSIM
XUMHUYECKHX PEaKITUH

XUMHWYECKOH Peakluy 0T YCIOBUM

DJIeKTPOJIH
THYeCKAas
JTACCOIMAILT
usl.
XuMHn4ecK
e peakuum
B

/IeMOHCTPALMOHHBIH OTIBIT
«TeroBoit 3 exTpacTBOPEHIS BELIECTB B BOJIE)

JlabopaTopHbIii OIBIT
«3aBHCHMOCTb ~ SJIEKTPONPOBOJAHOCTH  PAacTBOPOB  CHIJIbHBIX
JIEKTPOITUTOB OTKOHIIEHTPALIMH HOHOB)

JlaTuk TemnepaTyphl MIATHHOBBIM

ﬂaT‘{I/IK SJICKTPOIIPOBOJHOCTH

I[aT'-II/IK SJICKTPOIIPOBOAHOCTHU

pactBopax | JlabopaTopHblil ombIT
(8 u) «BnmsHue pacTBOpUTENS HA AUCCOLMALIMION JlaTauK 3MEKTPONPOBOAHOCTA
[Ipaxtuyeckas padora Ne 1
«ONEKTPOIUTBL ¥ HEANEKTPOIUTHDY
JlaT4uk TemnepaTypsl INIATHHOBBIH
JlabopaTopHBblii OIBIT
«M3yuenue peakuuy B3auMOJICHCTBUS CyIb(QUTA HATPUS C
TIEPOKCHIOM BOZOPOIay Harank HanpskeHus
JlabopatopHbIii OmbIT
«CpaBHUTENbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIBHON
CIIOCOOHOCTH METAJIJIOB
Ne 1. Pemenue skcnepuMEHTaIbHBIX 3a/1a4 O
TEME.
Boiuucnenusn
— [0 YPAaBHEHUSM XMMHUYECKHUX pPEaKIUI
O6mas JlabopaTopHble U NMpaKkTHYeCKHe padoThI
XapakTepHu .
CTHKA JIabopamopnbiii onvim: . JlaTduk X710pua-nOHOB
«Onpenenenne coiepKaHus XIOPHUA-HOHOB B TUTHEBOM BOJIEN
XHMHYeCK
nx Ilpakmuueckas paboma:
JTEMEHTOB | No 2. [TomydeHHUE COISTHOM KUCIIOTHI, U3ydYeHUE eé
VIIA- CBOMCTB.
rpynmel. Botuucnenusn
T'anorensl O YPaBHEHUSIM XUMHUUYECKUX pPEAKLIMM, €CIIU
(6 4) OJIMH M3 PEeareHTOB JIaH B U30BITKE;
00bEMOB T'a30B 10 YPAaBHEHUIO PEAKIIMHU Ha
OCHOBE 3aKOHa 0OBbEMHBIX OTHOILIEHUH Ia30B
Obwmasn JdemoHcTpauumn
XapakTepuc Komekuuu (BuaeoMaTepuaibl): cepau eé
THKA COCIMHECHMUSI.
XHUMHYECKH | OGyrimmBaHue caxapa o AeHCTBHEM
X KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
3J1IeMEHTOB
VIA- JlabopaTopHble H NMpaKTHYecKHe PadOThI
rpyNNbL Jlabopamopnvie onvimwsl: OOHApYKESHUE

Cepa u eé

cynbdar-nonos. BzanmoaecTeue pazdoaBiIeHHOMN




COCIMHCHU

CEPHOM KHUCIOTHI C IIMHKOM.

s (54)
JIeMOHCTpaLMOHHBIH OTIBIT:
«HonyquHe CCpOBOAOPOAA U UBYUCHUC €TI0 CBOICTBY. ArmapaT JUISL TIPOBEACHUS XH-
JlabopatopHelii ombIT: Mudeckux peakimii (AIIXP),
«Cunre3 cepoBoopozia. KauecTBeHHbIE peakiuu HacepOBOAOPO MpHGOp A1 TONYUEHNS Ta30B WK
1 CyIbpUIED anmnapar Kunna
. O0mas JdemoHcTpauumn
xapakTepuc | Koyutekuun: dpocdop u ux coeqfuHeHHUs.
THKA BzaumopaencTBue KOHIEHTPUPOBAHHON a30THOM
xuMHYecKknx | KUCIOTBI C MEJIBIO.
2JIEMEHTOB | JlaGopaTopHble U NMPaKTUYeCKHe PadoThl
\/A-rpynmsi. ﬂa6opamop§bze onvlmul.
Asor, 1. 133anMoz[eHCTBne coJieil aMMOHMSIC
bocdop 1 ux HIETOYBIO.
2. O3HakoMJIeHHE ¢ OOpa3iaMu a30THBIX U JlaTumK 31eKTPOIPOBOAHOCTH
COCAMHEHMU dbochopubix ynodpeunmii. /lpakmuueckas
(74) paboma.
Ne 3. [lonryuyeHue amMmmHaka, U3y4eHHE €ro
CBOMCTB.
JlabopaTopHBbIii OTIBIT Tepmope3HCTOPHEIH JaTuHK
«OCHOBHBIE CBOHCTBA AMMHUAKa» TeMnepatypel, aT9ukpH, raraux
3NEKTPOIPOBOTHOCTH,ANNAPAT IS
JlemoncTpamonnbie onbiThl: «Ilomyderue oxcuna azora (IV) u NIPOBE/CHHS XUMHYECKHX PeaKLIHid
M3Y4YEHHe ero CBOMCTBY; «OKUCIEHNE OKCHA a30Ta (1) mo (AIIXP), MarnuTHAs MEIIAIKA
okcuya asota (IV)»; «Bsaumopeiictaue okcua azora (IV) ¢
BOJIOH M KHCTIOPOJIOM, TIO-TTyYEHUE a30THOM KUCIOTHI»
[Ipaxtuyeckas pabora
«OmpesieneHne HATPAT-HOHOB B MUTATEIBHOM PACTBOPE»
JlaT4nk HUTPAT-NOHOB
Bovituucnenusn
— 110 YPAaBHEHUSIM XHUMUUYECKUX peaK Ui
Oo6mas JdemMoHcTpauumn
xapakrep Moaenu KpUCTAJULIMYECKUX PEHIETOK ajiMasa,
HCTHKA rpacgwuTa, MoneKkybl QyUIepeHa.
XUMH4YecK | AAcopOiysi pacTBOPEHHBIX BEIISCTB
110¢ aKTUBUpPOBaHHBIM yriém. [IporuBoras.
jieMeHTOo | Bupgeomarepuanbl: CUJIMKaTHAS
B IVA- MPOMBIIIJIEHHOCTb.
rpyunmnbl. Mopnenu MOJICKYJI OpraHUYECKUX BEIECTB.
Yrepor u | jJagoparopubie n MpaKTHUECKHE PadOTHI
KpeMHHH Jlabopamopnuwiii onvim:
H uXx KauecTBeHHas peakiimst Ha KapOOHAT-UOH.
COCNUHEHH | [[paxmuuecKue pabomul:
A Ne 4. TTonyyeHue yriieKucJioro rasa.
(8u) KauecTBeHHas peakius Ha KapOOHAT-HOH.

Ne 5. Pemienue s3kcnepuMeHTalbHbIX 3a/1a4 MO
Teme «HemeTamibsny.

Boiuucnenus

— IO YPaBHCHHUSIM XUMHYECKUX PECAKIIUN, €CIIn




OJHWH U3 PCArcHTOB JaH B BUJIC BOAHOTO paCTBOpa
C N3BCCTHOMU MAaCCOBOM JOJICHU

Oomue
CBOliCTBa
METAaJIJIOB

(4 1)

JdeMoHcTpanuu

O3HakoMiIeHHE ¢ 0Opa3aMu METaajlIoB U
CIUIaBOB, UX (PU3UYECKUMHU CBONCTBAMHU.
Mopenu KpUCTaJIMYECKUX PELIETOK METAJLIIOB.
Buneomarepuainsl: KOppo3usi METaJIOB.

JlaGopaTopHble M MPpAKTHYECKHE PAdOTHI
Jlabopamopnuvie onvimor: O3HAKOMIICHUES C
obOpa3iiaMu CIjIaBOB METaJIJIOB.
3aBHCUMOCTh CKOPOCTH PEaKIlMU MeTajlia
C KMCJIOTOM OT MPHUPO/IbI MeTaslja.

Boviuucnenusn

— 110 YPAaBHEHUSAM XUMHYECKHUX PEaKIUN, €CIIN
OJIMH U3 PEarcHTOB

Baxkneim
ne
MeTAaJLJIbI
U UX
coeMHEeH
us

(16 )

JdeMoHcTpanuu

BzaumoaencrBrue HaTpUsi C BOJOM.
OxpaniBaHue mjIaMeHU MOHAMU HaTpUs U
KaJius.

OkpalmBaHue MJiIaMeHU MOHAMU KaJIbITHS.
BraumMmoneiictBue okcuga KajJdbOUsl C BOJOOM.
Buneomarepuasbl: TOpEeHHE Kejie3a BKHUCIOPOIC
U XJIOpeE.

JlabopaTopHble M NPpaKTHYECKHE PA0OTHI
Jlabopamopnvie  onvimwui: O3HAKOMIIEHHE C
oOpa3uaMM aJlOMHHMS U €r0 CILIABOB.
AMddoTepHbIe CBOMCTBA T'MJIPOKCHUIA AJTFOMUHUS.

KaugecTBeHHBIE peaklluM Ha HOHBIXKEJIE3a.
Ilpakmuueckue pabomuoi:

No 6. J)KEcTKOCTH BOJIBI M METO/IBI €€ yCTpaHEHHUS.

Neo 7. Pemienue skcriepuMeHTaAIbHBIX 3a/1a4 110
TeMe «MeTaiabh».

JlabopaTopHblii OMbIT
«Ompeienenue 00IIETo Keme3a B MUTHEBON BOJIE

Bovtuucnenusn

— I10 YPABHEHUSIM XUMHYECKUX PEaKIIMii, eClIu
OJIMH U3 PEareHTOB JaH B U30BITKE WITH
COJICP>KUT ITPUMECH;

MacCOBOM JI0JIM BbIXOJa OPOAYKTA

JlaTuuk 3neKTpOIPOBOAHOCTH,
MAarHUTHas MemaniKa, mpuoop ans
TOJTYYEHHUS Ta30B WK aapar
Kunma

Tect- Habop

Hudposas naboparopust
« KagecTBO BOJBI»

BemecTrBa
U MaTepu
aJIbl B
JKU3HU
yeji0BeKa

(B9




