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Ilpeoducaosue

MeTtoguueckoe mocobue mIpegHa3HAUYEHO MJIsA YUHUTEJeH XWMHUU, pa-
Goraromiunx B 7 KJjacce mo aBTopckoii mporpamme O. C. T'abpuensHa,
. T. Ocrpoymona, C. A. CiragkoBa 1 HCIOJb3YIOIINX B pabore yueOHO-
MEeTOMMNYECKUUA KOMILJIEKC STUX aBTOPOB.

Ilpensmaraemsbrii mpomeneBTUYECKUN KYPC XWMHHN HOCUT PEKOMEHIa-
TeJbHBIN XapaKkTep U SBJIAETCA aBTOHOMHBIM II0 OTHOIIEHWIO K 00s3a-
TEeJIbHOMY KYPCY OCHOBHOM IITKOJIBI.

OcHoBHEBIE TIeJU Kypca:

¢ T[OJATOTOBUTH YyYANIMXCSA K M3YUYEHUIO HOBOTO yUYeOHOTO IIpeaMera
«XUuMU»;

e CoO3JaTh MO3HABATEJbHYIO MOTUBAINIO K M3YUYEHUIO YU4eOHOTO Ipes-
MeTa « XUMUS»;

e chopMUPOBaATh y IIIKOJbHUKOB HA IPOIEJAEeBTUYECKOM YPOBHE JINU-
HOCTHBIE, MeTallpeJMeTHbIe U IIpeAMeTHbIe IJIaHupPyeMble pe3yJib-
TaTHI;

e Dpa3BUTH PACUETHBIE U JKCIEPHMEHTAJbHBIE YMEHUS yUaIlUXC.

Y4ueOHBIA KypC COCTOUT M3 CEMM B3aWMMOCBsA3aHHBIX MoxyJaeii: «IIpen-
MeT XMMHUU U METOABbI €€ uayueHus», «CTpoeHme BeIllecTB U UX arperar-
HBIE COCTOSAHUS», «CMecu BeIecTB, UX COCTaB», «PuanuecKkue SABJICHUS
B xuMumn», «CocraB BellleCTB. XUMUUECKNe 3HAKU U (PpopMyiabl», «IIpo-
cTble BemjecTBa», «CJIOJKHBIE BeIlllecTBa».

IIponemeBTHUECKUIT KYPC XUMHUH XOTA U HOCHUT OOINEKYJIbTYPHBIH
xXapakTep U He CTAaBUT 3amadyy HIpodeCCHOHAJIBHON MMOATOTOBKU O0ydUaro-
IUXCsI, TeM He MeHee IM03BOJIsIeT UM OIPEAEJUThCSA ¢ BHIOOPOM Hpoduiis
o0yueHUsI B CTapIeil IMKoJe.

Hnass moctmikeHUs: 00pa3oBaTeIbHBIX PE3yJbTATOB Ha OCHOBE CHCTEM-
HO-IeSITeJIbHOCTHOT'O IOAXO0Ma, KOTOPBIN SIBJISETCA OSHUM K3 OCHOBHBIX
mexaHusMoB peanusanuu ®PI'OC 000, MOKHO HCIOJIH30BATH TEXHOJIO-
ruio aesareasbHocTHOro meroxma (T/AM) — memarormuecKuii MHCTPYMEH-
TapUil YUYUTEJNsI, CIIOCOOCTBYIOIIUM BKJIOUEHHWIO YUAIIUXCA B YUEOHYIO
IesiTeIbHOCTh Ha OCHOBe MeToAa pPedIeKCHBHONM CaMOOPTraHUW3aIluU IJIS
yCBOEHUS TJIYOOKMX M MPOYHBIX 3HAHUI IO TIpeIMeTy.

B mocobuu nas peanmsalniuiy CUCTEMHO-AEATEJIbHOCTHOTO ITOAXO0aa II0
110001 TeXHOJIOTUN IIpeJJIoKeHbl memoduiecKkue peKkomeHdayuu no
gopmuposanuro cucmemol 6600UMBLX XUMULECKUX NOHAMUL NO-
cpedcmeom yuwebHbLx Oelicmeull.

CucTeMHO-AeATEIbHOCTHBIN IIOAXO0J B OOyUEeHUU XUMUU peaudyeT-
cAd B HEMAaJoOH CTeleHW U C IOMOIINbI0 XMMUYECKOTO SKCIIepUMEHTa, He




TOJBKO MEeMOHCTPAIlMOHHOTO, HO WM YUYEHWYECKOTO — IIPU BBLINOJHEHUU
CeMUKJIACCHUKAMU JIa0OPATOPHBIX W MPAKTUUYECKHX paboT, B TOM UHCIIe
u B (popMaTe MOMAIITHEro SKCIePUMEHTA.

B MmeToamueckoe mocobue BKJIOUEHO COAEep:KaHNe pPa3HOOOpasHBIX Ja-
00pPaTOPHBIX, MOMAIITHUX OIBITOB UM IMPAKTHUYECKUX PaboT, BBIOOP KOTO-
pPBIX OBLT OIpPEeneéH HA OCHOBE COAEP:KAaHUA aBTOPCKOM IPOrpaMMBI U
KpuUTepuaJbHOM 6a3bl MPUMEPHOM OCHOBHOII 06pa3oBaTeIbHOII Iporpam-
MBI OCHOBHOT'O OOII[ero o0pasoBaHUA II0 XUMHUU, T'/le OTPAKEHBI IIJIaHU!-
pyeMble pe3yJbTaTbl OCBOEHUS OCHOBHOM 00pasoBaTebHOI IIPOrpaMMBI,
COCTABJIAIONINE COJAepKanme OJIOKOB «BBIIYCKHUK HAydyuTcs» U «BbI-
MYCKHUK IIOJYYUT BO3MOYKHOCTH HAYUUTHCS».

B xa'KooM yYeHMUYECKOM OIIbITe OIIPeAesIeHbI IeJu PaboThl, a TaKiKe
IOCTYIIHbIE B HMCIIOJB30BAaHUM OOOPYIOBAHUME M XUMUUYECKUNE PEeaKTUBHI.

WHCTPpYKIIUM [/ TPOBEAEHUsS AOMAIITHETrO 9KCIIEPUMEHTA COHepsKaT
nonpo0HOe ommcaHWe aJITOPUTMa [IeWCTBUU yUYeHHWKa, cmocoba odopm-
JeHUS MOCTUTHYTHIX Pe3yJbTaTOB. HacTO B MHCTPYKIIUHU IMKOJbHUKAM
mpenjiaraeTcs OTBETUTH Ha IIOCTABJEHHBIE BOIIPOCHI C IIEJIBI0 OCMBICIIE-
HUS U YCBOEHUS yUeOHBIX MOHSATHUI, COBEPIIEHCTBOBAHUS MPAKTUUYECKUX
U PacuEéTHBIX YMEHUH M HaBBIKOB. B HEKOTOpbIe MHCTPYKIIUU IJsS IIPO-
BeleHUsI MOMAIITHEro SKCIIePUMEHTA BKJIIOUEHBI 3aJaHUs TBOPUECKOTO U
pasBuBaroIero xapaxrtepa. TakuMmM o0pasoM, OpeayCcMATPUBAETCS OIO-
cpeOBaHHOE YIIPaBJIEHUE YUWTeJeM MeHCTBUAMHU yUeHHKA.

WsyueHue mpeajlaraeMoro Kypca mpeaycMaTpUBaeT IIUPOKOe KUCIIOJb-
30BaHMe aKTUBHBIX ()OPM U METOIOB OOyUeHUsd, B TOM UYHCJE IIOATOTOB-
Ky COOOIIeHUIi, 3aIUTy IIPOEKTOB, O0CY:KAeHINEe Pe3yJbTaTOB AOMalllHe-
ro XMMUYECKOro 9KCIIepUMEHTA.

Ha msyueHme mporieieBTUYECKOT0 Kypca XMMUU OTBOAUTCS 1 U B Heme-
J10, Becero 34 4. B miKosax W KJiaccax C €CTECTBEHHO-HAYYHBIM ITPO(QUIeM
WIN C YIJIYOJEHHBIM HU3yUYeHUEM XWUMUU, OUEBUAHO, MMEIOTCSI BO3MOKHO-
CTH BBIAEJUTH HA 9TOT Kypc 2 U B Hemenio u 6osiee. KommuecTBO yacos,
BBIIeJIEHHOE HaA M3ydeHUe Kypca XUMHUU B 7 KJjacce, 3aBUCUT OT BO3MOIK-
HOCTell o0pas3oBaTeJbHON OpPraHW3anuyM M clenuuKy yuyeOHOTro ILIaHa.

B mammom mocoO0uu TpUBEIEHBI aBTOPCKasA IporpaMMa, IIpUMepHOoe
MOypoYHOe IMJIAaHWpOBaHME Kypca Ha 1 U B Hemearo, MeTOAWUYECKUE pe-
KOMEeHJAINN K IPOBEIEHUI0 KasKAOTO YPOKa.

IIpeniaraemoe IIaHMpOBaHUE U METOAMUYECKME PEKOMEHIAIIMU K IIPO-
BEIEHUIO0 YPOKOB SABJAIOTCA MPUMEPHBIMU. KaKIbIf yunTelb MOXKeT pas-
paboTraThb COOCTBEHHBIM BapUAHT ILJIAHUPOBAHUSA U CBOU CIIEHAPUU YPOKOB.

ABTOpBI HaIETCA, UTO MaHHOe Hocobme moMo:KeT memarory addex-
TUBHO OPraHM30BaTh YUEOHBIH IPOIleCC 10 U3YUEHUIO IIPOIeJeBTUYECKO-
ro Kypca XUMUU.







I'mapa I. IIpemgmer XuMuu M MeTOABI €€ UIYUCHUS

IIpeamer xumuu. 3HaueHNe XUMUU B JKHU3HH COBPEMEHHOIO UYeJIo-
Bexa. Tesa u BemrecTBa. CBoiicTBa BeriecTB. IIpuMeHeHUe BeIleCcTB Ha
OCHOBE UX CBOIICTB.

ABaenus, mpoucxondaimue ¢ BemecTBamMu. Puswyueckue ABIEHUSA U
XUMUUYECKHe peakIiuu. BelecTa, yJyacTBYIOIUE B PeaKIMU: MCXOJHBIE
BeIeCTBa M MPOAYKTHI peakiuu. IIpr3HAKM XMUMHWUYECKUX PEaKI[Uil: 13-
MeHeHUVe I[BeTa, BhINAJleHNe WJIU PACTBOPEHWE OCaJKa, BhIJEeJIeHVe Tasa,
BBIJIeJIEHEe WJIM TOTJIOIEeHWE TEIJIOTHI WM CBeTa, MOSABJIEHWE 3amaxa.

HaoOamiomeHne M 3KCIePUMEHT B XMMHH. VI3dyueHue mjaaMeHU CBeUU
U cnupToBKU. I'mmore3a m BbIBOA. OdopMieHHe pe3yJIbTAaTOB JKCIIEPU-
MeHTA.

IIpakTuuyeckasa pa6ora. 3HAKOMCTBO C JIaOOPATOPHBIM OOOPYIOBAHU-
eMm. IIpaBuia TexHuUKU 0Oe3oIlacHOCTH IIpu paboTe B KabuHere (s1abopa-
TOPUU) XWUMUU.

Hemoucrpanuu. BugeopparmenTsl u ciaaniabl « Erunmer — poawHa Xu-
Mun». KONNIeKInusa CTeKJAAHHOU XMMUUYecKoi mocynabl. Koekiusa usme-
JUN W3 aJOMHHHUSA W ero CIIaBOB. llosyueHue YIJIeKMCJIOTO rasa U ero
B3aMMOJIEVICTBUE C M3BECTKOBOUW BOAOU. BaammopelicTBue pacTBOpa NH-
IIeBOM COABLI C YKCYCHOI KHCJOTOI. B3amMmogjeiicTBue pacTBOPOB MeEITHO-
ro KyImopoca ¥ HAIIIaThIPHOTO cOoupTa. IlomKuranue IIEePCTAHOM HUTHU.

JlaGopaTopHbIe ONBITHI. VI3yUueHre CTPOEHUS MJaMeHU CBeUU U CIIUP-
TOBKH.

T'nasa II. CTpoeHne BellleCTB U UX arperaTHblieé COCTOAHHUA

Crpoenne BemiecTtB. BpoyHoBckoe aBu:kenme. Huddysus. ATOMBEI.
Monexynpsl. OcCHOBHBIE IIOJIOMKEHUS aTOMHO-MOJIEKYJIAPHOTO YUYeHUd.
Wonrpl. BemecTBa MOJIEKYJIAPHOTO U HEMOJEKYJIAPHOTO CTPOEHUA.

Arperarusie cocrogHus BemectB. I'aspl. JKugkocru. TsBépabie Be-
miecTBa. BzaumMHBIE HepPexXOonbl MEyKIy arperaTHbBIMU COCTOAHUAMU Be-
ImecTBa: BO3TOHKA (cyOsuManus) m gecyOoamManiusa, KOHAeHCAIlud U MC-
mapeHue, KPUCTAJIIU3ANUA U IJIaBJIeHUe.

Hemoncrpanuu. Iuddysus nmepmanranara Kaaud B Boge. Cobupanue
mpubopa AJA MOJYUYeHUA rasa U IIPOBEpPKa ero Ha repMeTHUYHOCTb. Bo3-
TOHKa CyXOTo JbJa, Moja Wiau HadTaIuHa.

JladopaTopubie ombIThI. HalbuaiomeHue 3a OPOYHOBCKUM IBUKEHUEM
(mBuskenme yactull Tymu B Bozae). uddysma KOMIIOHEHTOB Ae30I0paH-
Ta B Bo3ayxe. IHuddysusa caxapa B Bome. ArperaTHble COCTOSHUS BOIbI.




T'nmasa III. Cmecu BeliecTB, HX COCTaB

YucThle BelmecTBa M cMecH. YucThle BellecTBa M cMecu. I'omo-
TeHHBIe ¥ TeTeporeHHbIe cMecHu. ['azoobpasHble, KHUIKNE U TBEPIbLIE
cMecH.

T'azoBbie cvmecu. Bosayx — mpuponaHasa rasoBas cMmechb. CocTaB BO3-
nyxa. O0b€éMHas M0JIT KOMIIOHEHTA I'a30BOII cMecu KaK OTHOIIEeHU’E 00h-
€éMa JaHHOIO rasa K oo0memMy o0BbEéMYy cMmecu. Pacuérnbl ¢ HMCIOJIbB30BAHU-
eM HOHATUA «00BbEMHAA MOJISI KOMIIOHEHTA CMECH».

MaccoBasa TOJIA paCTBOpéHHOI‘O BelrecTna. Ilomarue o KOHIIEHTpa-
oy pacTBoOpa. MaccoBas A0JIA paCTBOpéHHOI‘O BeIljeCTBa KaK OTHOIIIe-
HHUe MacCChbI paCTBOpéHHOI‘O BelljecTBa K MacCe pacTBOpa. Pacuértwr ¢ uc-
IIOJIb30OBaHUEM IIOHATUA «MaccoBad OOJIA paCTBOpéHHOI‘O BeliecTBa».

IIpakTuueckass padora. IIpuroroBjieHuMe pacTBOpa C OIPeEAEJIEHHOU
MAaccoOBOI HoJieli PAcCTBOPEHHOIO BelllecTBa.

MaccoBasa moasa npumecu. [lonaTue o TexHMYeckoM obpasie, 00 oc-
HOBHOM KOMIIOHEHTe U O IIpumecu. MaccoBas noJisi npuMecu. PacuéTsl
C HCIIOJIL30BAHMEM IIOHATHUS «MAacCoBas HOJISA IPKUMECH».

HdemoncTrpamuu. Pasiuunbie o0pasibl Mmpamopa. KoJsiekiiusa MuHe-
PaJioB M TOPHBIX HOpon. BuaeodparMeHT II0 OOHAPYKEHUIO OO0BLEMHOI
IOJW KHUCJIOpoda B Bo3Ayxe. BumeodparMeHThbl U CaaWIbl MPaMOPHBIX
apredarkToB. Ko/eKius OBITOBBIX, KOHIUTEPCKUX U MEIUIMHCKUX
cmeceii. OOpasibl MEeAUIMHCKUX W NHUINEBLIX PACTBOPOB C YKas3aHUEM
MAacCOBOII HOJU KOMIOHEHTa. BujaeodparMeHTHI W cCJIangbl WU3AEJINN 13
BeIlleCTB 0CO0OM YHCTOTEHI.

T'masa IV. ®uzuueckue ABJICHUA B XMMHHU

HexoTopsie cmoco0bI pasnejeHHuA cMmeceil. PasneneHue cMmeceir Ha
OCHOBE pPa3JInYMii B (PU3UUECKUX CBOMCTBAX MX KOMHOOHeHTOB. Orcram-
BaHUe M JekaHTanud. lleHTpudyrupoBaHue.

dunsTpoBaHNE B Ja0opaTOpuUM, B OBITY M Ha IpousBoacTBe. Puib-
TpoBaHue u (PUALTPAT. YCTAHOBKA AJA (PUIBTPOBAHUS M IIpaBUJa pa-
60TbI ¢ Heii. BbITOBBIe (MUIBTPHI AJA BOAbI. AmcopOiiusa. YCTPOMCTBO
mpoTruBorasa.

JAuctunndaumusa, uian meperoHka. [[uctuiannpoBaHHadA BoJa M €€ TOJY-
yeHme. Ileperonka HedTu. HedrenmpoayKTai.

IIpakTuueckas pa6Gora. BripamuBanme KPUCTAJJIOB COJIM (moMari-
HUIl 5KCIePUMEHT).

IIpakTnueckasa pa6ora. OumcTKa MOBapEeHHOU COJIH.
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Jlemoncrpanmuu. Pasnenenue cMecu MOPOITKOB KeJyie3a u cepbl. OTcra-
WBaHUWe W JeKaHTallis W3BECTKOBOTO MOJIOKA, MW B3BECH MeJia B BOJeE.
Pasgenenue BogHOI cMecU PACTUTEIHLHOTO MacJja C IMOMOIIBIO JeJIUTEeNb-
HOM Bopouku. llenTpudyrupoBanue (Ha IMeHTPUPYre HJIU C HTOMOIIBIO
BumeopparmenTta). Kosmekiius cJaiifjoB OBITOBBIX M MIPOMBIIIJIEHHBIX
npubopoB, B KOTOPBIX IIPUMEHAETCA IeHTpu(yrupoBaHue. ¥YCTaHOBKA
s (puiabTpoBaHus um e€ pabora. Kosnekius OBITOBBIX (PUJIBTPOB. Amn-
copOIMaA KYKYPYBHBIMHU ITaJIOYKaMM HAapOB Naxydymx BelecTB. KoJuiek-
IUA MMOBASOK U PECHIUPATOPOB. YCTAHOBKA AJA NEPETOHKMU KUIKOCTEH
u eé pabora (mosydyeHMe AUCTUJIJINPOBAHHOW BOAbI). Bumeodparment
«PexkTudukanonnas KOJIOHHaA He@dTemepepabaThHIBAIOIIETO 3aBOJa U
cxema e€ ycrpoiictBa». Kommeknusa «Hedrs u HepTEIIPOLYKTHI».

JlaGopaTopHble ombIThI. PDyoTamusa cepbl M3 CMECH C PEUYHBIM IIe-
CKOM.

I'maBa V. CocraB BemiecTB. XuUMHUUECKNEe 3HAKH U (HOPMYIBI

XumMuyecKue 3JeMeHThI. BelllecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJIAD-
HOTO CTPOeHUA. XUMUUYECKUU DJIEMEHT KaK OIIpemeJIEHHBIA BUJ aTOMOB.
XuMnuecKue 3JeMEeHTHl B IMPUPOAE. DJIEMEHTHBIH COCTAB IJIAHETHI 3eM-
Js U eé reojoruvueckux obosouex. IIpocThie M CI0KHBIE BelecTBa. AJi-
JOTPONUSA U AJJIOTPOIHBbIE MOAUDUKAIIUN.

XuMunuyeckne 3HAKU U XuMuuyeckue (Popmysasl. XUMUUYECKUE CUM-
BOJIBI, WX IIPOM3HOINIEHWE W Ha3BaHUI. JTUMOJIOTUUYECKHE Hadaja Ha-
3BaHUN XWUMHUUYECKUX OJJIEMEHTOB. Tabauia XUMHUECKUX 9JIEMEHTOB
. . MeHgeneeBa u €€ CTPYKTypa: mepuoAbl (OOJbIlie W MAaJjble) u
rpynnsl (TJiaBHBIE W TOO0OYHBIE MOATPYIIEI). OTHeabHBIE TPYOObI XU-
MHWYECKUX OJJIEMEHTOB: IIMeJIOYHbIEe MEeTaJIJIbl, TaJIOTeHbI, O0JaropogHbIe
razpl. Xumudeckue (GopmMyJibl U (GopMyabHBIE eIUHUIBI. Koaddunmen-
Thl U MHAEKCHI. MHMpopMaIma, KOTOPYI0 HECYT XUMWYECKNE CUMBOJIBI U
dOpMyIBI.

OTHOCHTEJBbHBIE ATOMHAA U MOJIEKYJApPHAA Macchl. OTHOCUTe bHAS
aToOMHadA Macca KaK BeJIMYMHA, IIOKa3blBalolllasg, BO CKOJIBKO pas3 Macca
aToMa DAHHOTO dJjeMeHTa OoJibllle Macchkl aToMa Bomopona. OTHocHUTeb-
Has MOJIEKYJIAPDHAsA Macca W e€ HaxoxkaeHume. MaccoBad oy sjieMeHTa
B CJIO}KHOM BelllecTBe. [lomosHuTenbHasA HHpOpPMAaNus, KOTOPYIO HeCyT
XUMunuuecKknue (popmyJibl.

Jlemoncrpanmuu. BupeodpparmeHTsl u caaiabl «JJIEeMEHTHBIH CO-
CTaB TeoJIOTUUEeCKUX o0osouek Semuu». Ajmorponus Kucigopoma. Mo-
nenu (mapocrepsxkHeBbie u Crioapra—DBpuraeta) MoJieKyJ pasyind-




HBIX IIPOCTBIX U CJIOKHBIX BerlecTB. Tabiuila XMUMHUYECKUX SJIEMEHTOB
. WM. MeunneneeBa (KOPOTKOIIEPUOMHBLIN  BapuaHT). llopTpeTsl
. . Bepuenunyca n I[. 1. Menzgeieena.

I'nasa VI. IIpocTthie BemiecTBa

Meraaasl. MeTa/jibl: XMMHUUYECKHE DJEMEHTHLI 1 IIPOCTHLIE BeI[ecTBa.
Meranael 1 conjaaBbl B HCTOPUHU UYeJIOBeUECTBA: MEIHBIN, OPOH30BBIN U
JKeJIe3HBIN BeKa. 3HaueHMe MeTaJIJIOB U cimaBoB. OOIue (usmueckue
CBOIiCTBa MeTaJLJIOB.

IIpencraButenu merannoB. Henezo. TexHUUECKW UMCTOE WM XUMUYe-
CKU ymcToe Kejes3o. sHese3o0 — OCHOBa COBpPEeMEHHOI HPOMBIIIJIEHHOCTH
U ceJbcKoro xo3dicrBa. CIiaBbl sKeJjie3a: YYryHBI U crajau. llepemenb-
HBIA W JUTENHBIN YYTyHBI, UX 3HAUEeHUe. YTJIepoAUuCTas U JIeTUPOBaH-
Had cTanu, ux 3HaueHue. IloHATHe 0 UEPHON W IIBETHOU MeTaJLIyPTUU.

Amromuanit. VMcTopusa NPOMBINIJIEHHOTO ITPOM3BOJICTBA AJIOMUHUS.
ITpuMmeHeHUe aIfOMHUHUA HA OCHOBE CBOWCTB.

3os0To. Posib 30J10Ta B HMCTOPUH UYeJIOBEUECTBA. S0JOTO — MeTaJLl
I0OBEJIMPOB UM 9STAJIOH MUPOBBIX OeHer. IIpuMeHeHHe 30JI0Ta Ha OCHOBE
CBOIICTB.

OJi0BO, ero CBOICTBa ¥ IpUMeHeHUe. AJIJIOTPOIUA O0JIOBa: Cepoe u
O6esoe os0oBo. «OJOBAHHAA YyMa».

Hemeranasil. Iloso:KeHue  5JIeMEHTOB-HEMETAJJIOB B  TabJuuiie
. . MenneneeBa. Biaropogusie rassl. Aniorponus Kucjaopoga. Cpas-
HEHIe CBOMCTB IIPOCTBHIX BEI[ECTB METAJJIOB M HEMEeTAaJIJIOB.

IIpeacraBuTenu HeMmeraanoB. Pochop ¥ ero aaJOTPONHBIE MOIU-
durkanuu. CpaBHeHUe CBOICTB 0esoro m KpacHoro ¢ocgopa. OodsmacTu
npumeHenusi gochopa. Cepa u obaacTu €€ IpPUMeHEHUsS. YTJEPOHd, ero
aJIJIOTPONHbIe MoauUKanuu (anrMas U rpadur), UX CBOHMCTBA U TIPUMe-
HeHre. A30T, ero CBOICTBA U IIpUMEHEHUe.

Hemoucrpanuu. Kosuteknmua metaniaoB u cimiiaBoB. BugeodparmeHTHI
u craigsl «MeTayibl U CIJIABBI B UCTOPUM 4YesjgoBedecTBa». Kosrekmusa
«UyryHsl u cranu». BugeopparMeHThI U caaiigbl « Xyoo:KeCTBEeHHbIE 13-
Jennda U3 YyryHa W CcTanu». KoJIeKnua u3neiuii M3 aJIOMUHUA U €ro
ciiaBoB. BujgeodparMeHTHI U cIalbl «30JI0TO — MaTepuaj IOBEJIMPOB
W MUDPOBBIE AeHBIM». KoJsmekiusa wusnenuii m3 ojioBa. BupeodparmeHT
«INasgume». Konneknuma HeMeTaJJIOB — IIPOCTHIX BellecTB. Bupeodpar-
MEeHT miau cjaiijg «Kuciaopos — BemecTBO TOpeHUA W ObIXaHusd». Iloiry-
yenue Oesoro ¢gocdopa m mM3yUyeHHE ero CBOMCTB. BumeodpparmMeHTHI u
caaigel «AstoTponua yraeponas. Moaean KPUCTANIINUYECKUX PEIIETOK




12

anmasa u rpadura. Komreknus «AKTUBUPOBAHHBIA yTOJIb U 00JIACTH
ero mpuMeHeHHUsi». ['opeHue cepsl u (ocdopa.

JladopaTopubie ombIThI. O3HAKOMJIEHIE C KOJIJIEKIINell MeTaJIJIOB U
cmaBoB. O3HaAKOMJIEHUE C KOJLJIEKI[Uell HeMeTaJlIoB.

I'nasa VII. CioxHble BemecTBa

BajaentHocTh. BajleHTHOCTH KaK CBOMCTBO aTOMOB OJHOTO XHMHUYEe-
CKOT'0 9JIEMEHTA COeIUMHSTHLCS CO CTPOTO OIPeneEHHBIM YMCJIOM aTOMOB
OPYroro XMMHUUYECKOrO 3JIeMEeHTa. JJIEMEHThI C IIOCTOSHHOM UM IepeMeH-
HOII BaJIEHTHOCTBHIO. BBIBONI (hopMyJibl coeqUMHEHUS IO BaJleHTHOCTH. Ha-
3BaHUE COEIUWHEHWs II0 BAJIEHTHOCTH.

Oxcunpi. OKcuabl U cocob6 oOpasoBaHuA X HasBaHuUil. OKCHUILI MO-
JEKYJAAPHOTO M HEMOJIEKYJIAPHOT0 CTpoeHus. Pojib OKCHUIOB B HPUPOIE.
ITapaukoBbIit 3 derT.

IIpencraBuTenu okcumoB. Boma, yriiekucabii ra3, okcun kpemuusa(I1V),
WX CBOMICTBA W IIPUMEHEHUeE.

Kucmorei. Kuciorel, ux cocraB u Kjaccupurammsa. Kuciaorsr opra-
HUYeCKUe W Heoprammdyeckue. VHAMKAaTOpHl. Tabauila pacTBOPUMOCTH.
CosiaHaa m cepHas KUCJIOTHI, UX CBONCTBA W IpUMEHEHUeE.

OcuHoBanua. OcHoBaHMA, WX COCTaB U Has3BaHUA. [HUAPOKCOTPYII-
na. OcHoBaHUA pacTBOpUMBIe (IIIEJIOYM) ¥ HepacTBOpuMbIe. M3MeHeHUe
OKpacKU MHAWKATOPOB B IeJOuHOI cpene. 'mapokcuabl HaTpud, Kaausd
¥ KaJbI[Us, UX CBOMCTBA U IIPUMEHEHUe.

Comu. Conm, mx cocTaB M HasBaHHUsA. PacTBOPMMOCTL COJIell B BOe.
Xjgopun HaATpusA U KapOOHAT KaJbIlHsd, UX CBOMCTBA U IIPUMEHEHNe.

Kaaccuduxkanmmsa HeopraHMYeCKHX BelecTB. BelecTrBa, MX KJIacCHU-
duramusa u MHOrooOpasue. IIpocThie BeIleCTBA: METAaJJIbl U HEeMEeTAaJIJIbI.
CrosxkHBIE BeIlecTBa: OKCUAbI, OCHOBAHWA, KUCJIOTHI, COJIU.

Jlemoucrpanuu. Koteknus oxcumoB. amienme msBecTu. Bos3roHKa
«cyxoro Jabaa». Komnekmusa ocHoBaumuii. Kosrerius kwuciaor. M3mene-
HUEe OKPAacKW WHAWKATOPOB B IMEJOYHON M KUCJIOTHOU cpemax. IlpaBm-
JI0 pa3baBiieHUA CEePHOM KuCJIOThI. O0yramBaHUE OPraHUYECKUX BEIeCTB
M MaTepuajioB CepPHOM KucJyoroini. Tabamita pacTBOPMMOCTU OCHOBAHUM,
KICJOT M coJjieii B Bome. KoJlleKIus coJiei.

Jla6opaTopHsbie ombIThl. IIpomycKaHme BBIABIXAaeMOTO BO3AyXa uepes
N3BECTKOBYIO Boxy. lcciiemoBaHume PACTBOPOB KHCJIOT HHAWMKATOPAMU.
WccaegoBanme pacTBOPOB Imeiouell MHAMKATOPAMIU.
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IJIABA 1

IIpeaMer XuMMHM M METOIbI €€ HU3yYeHMs
(4 9)

OCHOBHbIE AuAaKTUYEeCKue uenv

CdopmupoBatb npeactaBneHme o npeamere y4eObHOM ANCLMUMNINHBI.

HayunTtb pasnuuatb Tena n BellecTBa.

CoopmumpoBaTb YMEHME OMNMUCHIBATb CBOWCTBA HEKOTOPbIX BELLECTB MO
onpenenéHHoMy MnaHy.

Hayuntb pasnuuatb dusnyeckne M XMMUYECKUE SABNIEHUS, peareHTbl U
MPOAYKTbl peakumn, a Takxke yCTaHaBMBaTb B3aMMOCBSA3U MeXOYy XUMUye-
CKUMU SBJIEHUSIMU N MPU3HAKaMW, KOTOPbIE UX COMPOBOXAAIOT.

CdopmumpoBatb ymeHne faBaTb XapakTEPUCTUKY OCHOBHbIX METOOOB U3-
y4EHUS XMMUU: HabnogeHne, rmnoTesda, 3KCNePUMEHT, MOOENNPOBaHNE, N3-
MepeHue; akTUBHO MCMOJIb30BaTb UX B y4eOHOM mnpouecce.

CdopmunpoBaTtb NOTPEBHOCTb HEYKOCHUTENIbHO coGMaaTh npaBuia Tex-
HUKK Ge3onacHOCTU Npu paboTe ¢ nabopaTtopHbIM 06OPYAOBaHNEM U peak-
TUBaAMM.

Ypok 1. [lpeomem xumuu

ITenru ypoka: (opmMmpoBaHue MPEACTABIEHUH O XUMUU KaK HayKe
U yueOHOH AUCHUILJINHE, IPEeIMeTOM KOTOPOM SBJISIOTCS BeIecTBa, WX
cBO#icTBa U MpeBpallleHUs, O JIOTUYECKON B3aMMOCBSI3U CBOICTB BEIIECTB
¢ UX IpUMeHeHMHeM; (POPMHPOBAHNE YMEHUH pasjindaTh Teja U Belle-
CTBa, OIKCHLIBATL (PU3NUECKHE CBOWCTBA BEIECTB II0 OIPEeIeIEHHOMY
IJIaHy, CPABHUBATh CBOICTBA BEII[ECTB.

®dopmupoBanune YY/:

JMYHOCTHBIX: OIpeJejeHle COOCTBEHHOIO OTHOIIEHUS K HOBOMY
yueOHOMY IIpeAMeTy, apryMeHTalllsi BbIOOpa O0OBEeKTOB MAJIsI CAMOCTOS-
TeJbHON pPaboThI;

IO3HABATEJBHBIX: IleJIeloJaranie; ocMbICIeHIe yueOHOM mpobJe-
MbI ¥ CIIOCO0OB IeATeJbHOCTHU AJIA e€ pellleHus; cpaBHeHHe, 0000IeHune,
aHaJIOTUsd, KJacCU(PUKAaIlNsd; U3BJeUeHrne HeoOXOAUMO# MH(popMaIuy 13
TEeKCTOB; OIIpeJeJ/ieHlle OCHOBHOM M BTOPOCTEHEHHON MH(OpMAaIUU; OCO-
3HaHNEe U IPOMU3BOJILHOE IIOCTPOEHNE PEeUYeBOr'0 BLICKA3LIBAHUA;

PeryJaATUBHBIX: BBLIINOJHEHUE YUYeOHBIX MeHCTBUM, ITO3BOJIAIOITUX
IOOCTUYDL IIOCTABJIEHHON Ilesn; (PUKCHUPOBaAHNE MHINBUAYAJILHOTO 3aTPY/I-



HEHUs B Tpollecce yueOHOTO NelCTBUsSA; BOJieBas CAMOPETYJIANUA B CH-
Tyanuu 3aTPyAHEHUS;

¢ KOMMYHUKATHMBHBIX: MJIAHWUPOBAHMWE y4YeOHOTO COTPYIHUUYECTBA C
yuuTeJIeM M CBEPCTHUKaMM; BbIpa)KeHUe CBOMX MBbICJEN C JOCTAaTOYHON
HOJTHOTOM W TOUYHOCTHIO; apryMeHTaIlls CBOero MHEHUS U IO3UIUU B
KOMMYHUKAI[UN; YUYET Pa3HbIX MHEHUI, MCIIOJb30BaHNE KPUTEPUEB IJId
000CHOBAHUSA CBOETO CYKAEHHUS; paspellieHre KOHMJIMUKTOB B CjJaydae uX
BO3HUKHOBEHUS.

Pecypcsor: BumeodparMeHTsl 1 caaiigbl «Erumer — poauHa XUMUN»;
KOJJIEKIIUSA CTEeKJIAHHOW XWMWUYECKOU MTOCYIbl; KOJJIEKIUNA W3 u3
AJIOMWHUS W €ro CIIJIaBOB; IIPE3EHTAIIMU K YPOKY.

Xonm ypoka

Bo BCcTymumTenbHOM CJI0BEe YUMTEAb OOpallfaeTcsa K YUYeHMKaM: Ipen-
CTaBJIAETCS, pacCcKasbiBaeT o0 KabOuHere (1abopaTopuii), O HOBOM IIpPen-
MeTe, aKIEeHTHPYdA BHHMaHKMEe Ha TOM, UYTO 39TOT IIpeamMerT BKJIIOUEH B
u3yueHue B CJeOyoIIeM, 8 KJjacce. 3aTeM yUYUTeJIb (popMyampyeT mIpood-
JEeMHBIA BOIIPOC, KOTODPBIN IIpeABapseT mnaparpad yueOHUKa, u/Wan
npemaraer snurpad K ypokry.

B kauecTBe mocieqHEro MOMKHO HCIIONB30BaTh HUTATY: «XUMUSL —
oonracmv yyodec, 6 Hell CKPbLMO CHACMbE Yeso8eiecmeqa, Geuuail-
wue 3agoe8arnus pasyma 0ydym coOesranbl. UMEHHO 6 Imoil obsacmu»
(M. Topbkwuii).

1. NMpeoMmeT xXMMUN U €€ 3HAYEHUE B XXU3HU COBPEMEHHOro ooLiecTea

C 1menbio co3maHUSA MOTHBAIIMM K y4ueOHOUW OeATeJbHOCTH W OIIpeje-
JeHUs MPOo0JIeMbl YPOKa YUUTEJh IIPOBOAUT Oeceny, B mpolilecce KOTOPOM
ydariuecss BCIIOMUHAIOT, KaKue ydeOHbIe IIPeJMEThl OTHOCATCA K eCcTe-
CTBEHHO-HAYYHBIM MUCIUILJIMHAM U KaKyIO0 POJIb B JKU3HU YeJIOBEKa OHU
urparmT: 6mosorusa, Guaumka (dTO IpPeaMeT OoIleperKalolnero o0yduyeHUs B
7 KRJacce, m3ydaeTcda M3 pacuéra 2 Y B HeJeJd[0), (pusmyecKas Treorpa-
pusa.

dusuxa — HaykKa o Hambojee OOIIMX 3aKOHAX IIPUPOABI, O CTPYK-
Type MaTepuu U e€ [OBUMKEeHUU. Yualljuecsd caMU Ha3bIBAIOT 3HaueHUe
COBPEMEHHON (hMBUKM U €€ NOCTUKEHUHN B JKM3HUW UeJOoBeKa.

Buosozus — HayKa, u3ydarollad KUBBIE CYIIeCTBA M WX B3aWMOIEM-
CTBIE C OKPYJKaloIlleil cpenoii. Yualumecs Has3bIBAIOT IJIo0aJibHbIE IIPOO6-
JeMBbI UeJIOBEUECTBA, CBA3AHHBIE C OMOJIOTUEH, M IyTU MUX PEIIeHUA: OX-
pamHa 340pOBbsA JIOfel, obecmeyeHre UX MPOMOBOJIBCTBUEM U COXPaHEHUE
pasHooOpas3us OpraHm3MOB Ha HAIllel IJIaHeTe.
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dusuueckasn zeozpagpus — HayKa, UIyUAIOIlas IIPUPOIHO-TEPPUTO-
puaigbHble KOMILJIEKCHI M UX KOMIIOHEHTBI IJIs Iiejeii HaydHOro OO0OCHO-
BaHUS TEPPUTOPUATIHLHOTO pasMellleHUus: OOIIecTBa, ParMOHAJBLHOTO IIPU-
POOIIOIB30BaHUSA U TreorpamUuecKoro IporHos3a.

ITocie oGcy:xaeHUsT ¢ yUaITUMUCS 3HAUEHUS NPYTUX eCTeCTBEeHHO-Ha-
YYHBIX IUCIHUILJINH YUYUTeJNb (OPMYJUPYyeT OCHOBHYIO ITpo0OJeMy ypoKa.
OH MOKeT HCIIOJb30BAaTh (POPMYJIMPOBKY, HaHHYIO B Hauajge § 1 yueb-
HUKAa, WJIU IIPeIJIOKUTh CBOM BapuaHT IIOCTAHOBKU ITPOOJIEMBbI:

— Yro mayuaer xumua? Kakyio posb B :KU3HU COBPEMEHHOTO 00IIe-
crBa oHa urpaer? OTKyZa IIOILJIO Ha3BaHUE <«XUMUI»?

BosmoskHa oprammsamnus urpbl «Kojsieco mcropum», KoTopas IIO-
3BOJIUT yYEHHKAM 3arjAdHyTb B JaJIEKOe IIPOIILJIoe M HAWTU OTBET, KaK
TIPEeIoJOKUTEIbHO POMMUIOCH Ha3BaHUE HAYKU «XUMHUSI», KaK BO3HUK-
JI0 ¥ Pa3BUBaJIOCH APEBHEE XUMUUECKOEe MPOU3BOJCTBO. ¥UAIlUecs IIPU
STOM MOTYT WCIIOJb30BAaTh WHGOPMAIIUIO W3 yUeOHWKA WJIW JOIOJHU-
TEeJIbHYI0 HHMOPMAINI0O M3 KHUTK OJA UYTEeHUA OO0 XuMUu (B 3aBUCH-
MOCTH OT YPOBHS KJlacca) U IIOATOTOBJIEHHBIE YUUTEJIeM K YPOKY IIpe-
3eHTaIluu.

B szasepiiienune paboThI IPU OOCYKIEHUM COBMECTHO C YUUTEJIEeM
JKeJaTesibHA JeMOHCTpalusa Buaeo(parMeHTOB u cJjaaiimoB «Erumer —
POSVHA XVIMUM».

HWTorom sToro srama ypoka SABJIAETCA OIpeleseHNe IIpeaMeTa XUMUU.

XuMus — 9TO HayKa:

1) o BeilecTBax;

2) o cBolicTBax BeIIECTB;

3) o0 mpeBpallleHuAX BEIIeCTB.

Yuuresb aKIeHTUPyeT BHUMAHNE YydYallluXcs Ha IIOHATHUHU «Bellle-
CTBO» U aKTyaJHU3UPyeT ero:

— Yro Taxkoe BeIecTBo?

JJIs1 pelreHns IMOCTABJIEHHON ITPOOJIEMbl YUUTEIb IPeAJiaraeT PaccMo-
TPEeTh KOJJIEKITNIO XMMUUECKON CTEeKJISHHOUN IOCYbl, HAa3bIBAET KaXKIbIH
mpeaMeT W3 dTOM KOJJIEKIMY U aKIeHTUPYyeT BHUMAaHUe Ha dTUMOJIOTUU
Ha3BaHUS CAMOTO YacTO yHOTpebJ/isieMoro B IMIpaKTUKe IpeaMeTa — IIPO-
oupku (oT ciaoBa «Ipobdar).

B xome 3HakoMcTBa ¢ KOJUIEKIHMEHl CTEKJAHHOM IOCYIbl YUUTEJb
IPOCUT Has3BaTh IIPeIMeT, KOTOPBIM BBIMIAJAeT M3 OOIIero psAjga KOJLIeK-
nuu (IJaacTMacCoBBINM MITAaTHUB A TpoOoupok). CiemoBaTesabHO, IIPem-
cTaBJeHHAs KOJLJIEKIIUS BBINOJIHEHA M3 ABYX BEIEeCTB: CTeKJia U IJIACT-
Macchbl.

BosMmoskHa 1 oOpaTHas AeMOHCTpAIlUsA: OUHAKOBBLIE TeJia U3 Pa3HbIX
BelllecTB (MaTepuajioB) — JIOMKKHU (aJIOMUHNEBasd, CcTajJbHasd, MEJbXUO-




poBas mam cepebpaHAas), MOHETHI (aJlOMUHNEBbIe, HUKeJIeBble, MEeIHbIE,
cepeOpsAHbBIE) U T. II.

Ina sakpemnyieHUss yMeHHUs pasjanyaTh Tejla W BeIllleCTBa YUUTEb
MOJKeT IIPEeAJOKUTL CEMUKJIACCHUKAM 3afaHue U3 paboueill TeTpaau Ha
yCTAHOBJIEHNE COOTBETCTBUS.

Coommuecume mena u seuiecmea:

Tema BemectBa
1. Meganp ueMIIMOHA A) Dapdop
2. YaiiHaa JoKedKa B) Bponza
3. Ilapb-KOJIOKOJ B) Cranp
4. YueOHUK XUMUU I') Bymara
5. I''xesnbcKass Basa 1) 3osoTo

2. CBoncTBa BellecTB

Jis mepexoma K 9TOM YacTW yPOKa M 3aKpPeEIJeHUsa MepBOTO dTama
YUYUTEJb CTAaBUT MPOOJEeMHBIN Bompoc: «B0o3MOMKHO JM MCHOJIB30BaHUE
ANTOMUHUSA [IJS UITOTOBJIEHUS NPOOMPKU?» VYualiumecs OTBeEUYAIOT OT-
pullaTeJbHO, yKasbiBasgd B IIEPBYIO odepedb HAa TAKOW OTJIUUYUTETbHBIN
OpU3HaK aJIOMUHUSA, KAaK er0o HeIpOo3PavyHOCTh, & BO3MOIKHO, M Ha €ro
HEYCTOWYMBOCTH 110 OTHOIIEHUIO K JPYT'UM M3y4YyaeMbIM BelljecTBaM (KIC-
JoTram, IejodyaM U Ap.). YUHuTeJb IMOABOAUT yYAIMXCSA K BBIBOAY: pas-
HbIe BeIlleCTBa OTJIMYAIOTCS APYT OT APyra IO Pa3JUUYHBIM IpPU3HAKaAM —
cBoicTBaM. VYdyallluecs Ha3bIBAIOT CBOMCTBA CTeKJa U aJIOMUHUMA,
a yYUTeJb IMOAUYEPKMBAET B3aMMOCBA3b MEJXKJYy CBOMCTBAMU M IPUMEHEe-
HUEeM, 3HAKOMS CEMHKJIACCHMKOB C KOJIJIEKIIMEN aJIOMUHUEBBIX HU3Je-
auii.

3. OuaneKTtuka XxmmMmumn

Ob6palrrjaeM BHUMAaHWE YUYUTEJA Ha TOT (PAKT, UYTO CEMUKJIACCHUKU
IOJI’KHBI OCO3HABATH HE TOJBKO ITOJIOKUTEJBHYIO, HO U OTPHUIlATEJIbHYIO
poJIb XMMUU B KUSHU COBPEMEHHOTOo ofiiectBa. IlosToMy aKIleHTHUPY-
eM BHUMAaHNWe Ha 3aJaHNU, NPUBEAEHHOM B paboueil Terpanu. Eciu HeT
BO3MOJKHOCTH WCIIOJIL3OBATh 9Ty TETPajb Ha YPOKe, TO MOYKHO IIPeJJo-
JKUTh ydallluMCcs cJenyiolliee 3ajaHue:

Xumus uepaem 6 HU3SHU YeN08EKA KAK NOJLOIUMENLbHY0, MaK U
ompuyameJnvHylo posv. Ogopmume cxemy, OONOLHUE €€ npumepamiL.
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(

/ Posib xuMuu B JKU3HU 00IIecTBa \

ITonoxcumenvHas OmpuyamenvHas

durcanusa HOBOro 3HAHUSA

1. Ram;{oe BeIIIeCTBO MHAWBUAYAJBbHO N HEIIOBTOPMMO IIO CBOMM IIPpM3HA-
KaM — CBOMCTBaM: arperaTHoMy COCTOAHWIO, IIJIOTHOCTHU, IIBETY, 6JIeCRy, 3a-
IIaxy, BEKYCY, TBépﬂOCTI/I, IIJIACTUYHOCTU, PaCcTBOPMMOCTU B BOJeE, CIIOCOOHOCTU
IIDOBOOUTH TEIIJIOTY " BJIeKTpI/I‘IeCKI/Iﬁ TOK.

2. CpolicTBa BeIlECTB — 9TO IPUBHAKH, II0 KOTOPBIM OJHO BEII[ECTBO OT-
JuYaeTcs OT APYyroro.

3. CBoiicTBa BeIIECTB OIIPEAEJISIOT 00JaCTH MX HPUMEHEHIMS. )

A

-

1. N3yunte § 1.

2. BbinonHute 3agaHna 3 n 4 un3 pybpukm «lpoBepbTe CBOM 3HAHUS»
MACbMEHHO 1N 3aJaHune S YCTHO.

3. BbinonHuTte pomaluHio nabopartopHyio paboTy.

V3 nepey4Hsi BeLLecTB, HaXOASILUMXCS Ha KyXHe: NoBapeHHasl CoJib, caxap, Jij-
MOHHas KucsoTa, Kpaxmas, Boaa, pacTutTesibHoe Macso, Bblbepute 2—3 Be-
LecTBa v OnuLLNTE WX CBOKMCTBA C MOMOLLbIO Cleaylolen Tabanbl:

BemecTBO ArperatHoe IIBeT 3amax PacrBOopumocTs
COCTOSTHHE B BOJe
(TBépHOE, KHMOKOE,
razooopasHoe)

ApryMeHTUPY#TEe CBOM BBIOOP: KOJUUECTBO M KaueCTBO OOHEKTOB.




Ypok 2. fenenusi, npoucxoosaujue ¢ eeuecmaamu

IMenu ypokra: dopmMmpoBaHME YMEHUH pas3jnyaTh (usnyeckue u
XUMUYECKUE SABJEHUSA, pPeareHThl (MCXOJHBIE BEIeCTBA) U IIPOAYKTHI
peakKuun; yCTaHaBJIMBATh B3aMMOCBA3HU MEXAY XMMHWYECKUNMM ABJIEHUA-
MM 1 IIPpU3HAKaMM, KOTOPbI€ MX COIIPOBOMKAAIOT, O6’bﬁCHHTB IIPU3HAKHU
XMMHNUYEeCKUxX peaKunﬁ pasiimuynudMn B CBOfICTBaX peareHToB MU IIPOAYK-
TOB.

®dopmupoBanue YY/I:

¢ JIUYHOCTHBIX: IMOTPEOHOCTh B HAOJIOAEHUM 3a M3MEHEeHUAMHU, IIPO-
UCXONANIMMU C BeIeCTBAMU, U CTPeMJIeHHEe K CaMOCTOSTEJIbHOMY IIPO-
BeIeHUI0 9KCIIePUMEHTa;

¢ mo3HaBATeJBHBIX: IleJielloJiaTaHNe; BbIJeJeHNe TJIaBHOTO Pa3JIMUUa
MeXKIAYy PUBUUYECKUMU M XUMUUYECKUMU SIBJICHUAMU — IIPeBpaIlleHUsd Be-
IIIeCTB; YCTAHOBJIEHHE B3aIMOCBA3M MEKIY HOBBIMH CBOMCTBaMu obpa-
3YIOIUXCS B Pe3yJibTaTe PeaKIUM BeIecTB M HPU3HAKaMM, YKAa3bIBaio-
IIMMH Ha IIPOTEeKaHMe XMMHUUYECKOIl peaKIMM; cpaBHeHMe, 0000IeHue,
aHaJoOrus, KjaccupuKanusa; uaBjJeUeHe HeoOXOIMMON MHMOpMaIlUn M3
TEKCTOB; OIIpeAejieHlleé OCHOBHOM M BTOPOCTEIIEHHON MH(MOPMAIINN;

¢ peryJaATHBHBIX: KOHIEHTpAIMsd BHUMAHUSA HA ABJIEHUAX, COIPO-
BOXKIAIOINMUX XMMHUUYECKUII SKCIEPUMEHT; (puKcamusa HaOJIIOJeHUN 1 3a-
TPYAHEHU!, BO3HUKAIOIINX IIPU BBINOJHEHUU 3aJaHWII; BOJIeBas CaMO-
pPeryadaiusa B CUTyaluu 3aTPYAHEHU;

¢ KOMMYHUKATHMBHBIX: IJIAHWUPOBAHMWE Yy4eOHOTO COTPYAHUUYECTBA C
yUNUTeJIeM U CBEePCTHUKaAMM; BBIPpaKeHNe CBOUX MBbICJIEHl C JOCTaTOUHOI
IOJHOTOM M TOYHOCTBLIO; apryMeHTaIlus CBOEro MHEHWUsS U HO3UIUUN B
KOMMYHUKAIIUN; VYT PA3HBIX MHEHUM, MCIIOJIb30BaHIE KPUTEPUEB IJIs
000OCHOBAHUS CBOETO CYKIEHHs; paspelleHne KOHMINKTOB.

Pecypcsor: nemoHcTpaiuu (mosiyueHre yrJeKHCJIOTO rasda W ero B3au-
MOIeMCTBME C M3BECTKOBOM BOMOI; B3aMMOJENCTBUE pacTBOpa MHHUIIEBOM
CONBbI C YKCYCHOM KHCJOTOM; B3aWMMOJIENCTBUE PACTBOPOB MEIHOTO KY-
mopoca M HAIaTBIPHOTO CIIMPTAa; IIOAMKHUraHue IIepPCTAHON HUTH); Ipe-
3eHTaluu, Bugeo@parMeHThl U CJalAbl IO TeMe YpOKa.

Xonm ypoka

B mpomecce mpoBepKu AOMAITHETO 3aJaHUSA YUUTEIb MOMKET WCIIOJIb-
30BaTh (PPOHTAJBLHYIO PAOOTy IJiaA OIpenesieHUs BEPHLBIX OTBETOB K 3a-
maumAM maparpada miam paboueil TeTpaau, MPOBEPKU BBITIOJHEHUS [0-
MalrtHel jgabopaTopHoil paboTwl. s aKTUBU3aIlMU MO3HABATEJbHON me-
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ATEJBHOCTH YUYHTEJb MOMKET IIPeIJIOKUTh TaKiKe 3aJaHine Ha cjaigax
UJIU KapTOuKaxX THUIla «Yragail BeIiecTBO»:

1) BeiecTBO KEJITOTO I[BETa, JIETKO H3MeJbUaeTcs B IOpPoIlnok. He
pactBopsierca B Boze. VMcmoabsyerca B MEIUIIMHCKUX W KOCMETHYECKUX
cpencTBax, OJIsI M3TOTOBJIEHHUS CINYEK, OCHIaJbCKUX OrHel, YEPHOIo IOo-
poxa. (Cepa.)

2) BeriecTBo 6es0ro IjBeTa, KOTOPOE €CTh B KaKJIOM JOMe, HCIIOJb-
3yeTcs [OJd MPUTrOTOBJIEHMSA MHOruX OJiron. I'oBopaT, 4YTOOBI y3HATH
XOPOIIIO YeJIOBEKA, HYXHO CHeCTh BMECTe C HHM IIyJ STOr0 BeIllecTBAa.
(IToBapeHHas1 COJIb.)

1. dusmnyeckme U XxmMMu4eckme siBJieHUs

Yuuresb pacckasbIBaeT 0 TOM, UTO C BeIeCTBAMHU IIPOUCXOIUT OTPOM-
HOe KOJIMUeCTBO M3MeHeHU# (saBJieHuil), (GopMyaupyeT mpoOJIEeMHBIN BO-
mpoc, KOTOPBIN IIpeaBapseT maparpad ydeOHUKA, U/UAU TMpenjaraer
suurpad K ypory: «O, CKOLbKO HAM OMKPLLMUIL YYOHbLX 20MOBUM NPO-
ceeuwenvsa 0Yyx, U onvlm, CoblH OUWLUOOK MPYOHBLX, U 2eHUll, napadoKcos
opyez, u cayuail, 6oz-uzoopemamenvy (A. C. Ilymxun).

3aTeM JeMOHCTPUPYET IOJIyuyeHUe YIJIEKUCJOT0 rasa M ero o0Hapy-
JKeHMe C IIOMOIIbIO IIOMYTHEHUSA M3BECTKOBOM BOJIHI.

Yuureab AeMOHCTPUPYeT BumeodparmMeHT «JlegsgHble CKYJIbITYDHI»
U TIpenJaraeT ydJamimMcs HasBaTh (DUBUUYECKUE SBJIEHUSA, COIPOBOMKIA-
oIye TOABJEHWE U Pa3pyIIeHWe STUX BUMHHUX YKPAIIeHUl TOPOJOB:
3aMep3aHUe BOABI B PEKax ” 03€pax, BhIpe3aHue TJIbIO JbJa W3 TOJIIIH,
M3TOTOBJIEHUE JIEAAHBIX CKYJBITYP, MOCTEIIEHHOE TasgHNEe WX CO BpeMe-
HeM IIPU TOBBINIEHUN TEeMIIepaTypbl BO3oyXa.

B xome oOcy:xkaeHuUs dSKCIepMMEHTa U BHUAeo(pparMeHTa yualliuecs
BBIJEJSAIOT TJIaBHOE OTJANYNE (PUIUUECKUX SBICHUN OT XUMHUECKUX U
(uKCcuUpyIOT HOBOEe 3HaHME B paboueil TeTpagm.

(" IIpu mepexofe M3 OAHOTO arperaTHOTO COCTOAHUSA B APYroe WJIW IPU U3-
MeHeHUM (OPMBI COCTAB BeI[eCTBA HE WH3MEHSEeTCHA, IPOUCXOAUT (DU3UUECKOe
sIBJIEHUE.

XuMHUUYecKre SBJICHUSA WJAN XUMHUUYECKUe pearKnmuu — IIPpeBpallleHrMsdaA OOAHUX

BeIlleCTB B Apyrue. /

A

2. Mpu3Haku U yCNOBUA NPOTEKaAHUA XMMUYECKUX peakuui

ITOT 3Tam ypoKa TaKKe IIPOBOAUTCA HA OCHOBE JEeMOHCTPAIIMOHHBIX
OMBITOB, MJIIOCTPUPYIONINX NPUBHAKU XUMUUYECKUX PeaKIUuil. YUuTeiab
obpalifaeT BHMUMAHWE ydaIlllXCsd Ha TOT (aKkT, UYTO oOpasoBaHMe HOBBIX




BelllecTB (IIPOAYKTOB PEaKI[NI) N3 MCXOMHBIX BEIeCTB MOJKET COIIPOBO-
JKIAaThbCs OIMpeneaéHHBIMU s(pderTamMu. PUKCUPOBaHUE Pe3yJIbTAaTOB [e-
MOHCTPAITMOHHOTO SKCHepuMeHTa ohopMIaseTca B BUAe TaOJUIIHI.

HpI/ISHaI-CI/I 1 yCJIOBUA IIPOTEKaHUA XMMHNUYECKUX peafcunﬁ

XuMunuecKue pearnmun

YcaoBust pearnun

IIpusHaku peaxkuuun

1. PactBop coabl + denoadpTa-
JeuH

2. PacTBOp comml + yKcycHasd
KucJjoTa

3. PacTBOp MemHOro Kymopoca -+
pacTBOp HAIIATLIPHOTO CIHPTA
(HEmOCTATOK)

4. CuHUI ocagoKk -+ Uu30BITOK
pacTBopa HAIIATHLIPHOrO CIHPTA

5. JlyunHKa + KHCJIOPOJI

6. T'opeHue mepcTu

ITo saBepmieHru paboOTHI YUUTENb IMOABOAUT YYAIIUXCA K BBIBOJAM O
OpU3HaAKax U YCJIOBUAX IIPOBEJeHUS XUMUYECKUX PeaKIU.
Yuamuecsa (pMKCUPYIOT HOBbI€ 3HAHUSA.

(

IIpusHaKyM XUMHUUYECKUX PeaKIIUii:

N3MEHEHHNe IIBeTa,

BbIEJICHNE Iras3a,

cBeueHue.

BBIIIaJIEHNE UJIM PaCTBOPEHHE OCaAgKa,

BbIIeJIEHNEe HNJIN IIOTJIOIIleHIEe TEeIlJIOTHBI M CBEeTa,;

YcnoBusa mpoBeneHUSA XUMHUUECKON PEaKIUM: COIIPUKOCHOBEHWE pPearmupyro-
X BEIeCTB, PACTBOPeHWEe WJIM HarpeBaHume. B 3akjoueHUe TOTO dTama
YPOKa MOMKHO HCIOJb30BATh MIJId 3aKPeIJieHWs BO BHEITHEN YCTHOW peduu

cJenyoIe 3aJaHusd.

J

1. Vkaxncume, 20e udém peuv o uauueckKux sA6JAEHUIX, a 20e — O
xumudeckux aeaenusx. Ceoil 6vl60p noscHume.
a) IlopoIlok cepbl He cMauMBaeTCs BOMAOIM, MOSTOMY ILJIaBaeT Ha eé

TIOBEPXHOCTU.

6) Cepa ropuTr cuHeBaTbIM IIJIaMEHEM.
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A

B) PacmiasieHHas cepa coegUHSAETCS C BOAOPOAOM C 0O0pasoBaHMUEM
AJOBUTOTO rasda — CEPOBOLOPOIA.

r) YriaeKucsablli ra3 coOupaeTrcd Ha JHe CTaKaHa W TOCTEHeHHO BBI-
TeCHseT HaXONUBIINICA B HEM BO3AYX.

n) Caxap XOpOIIIO pacTBOpPsAeTCS B BOJE, a YIVIEKHUCIBIN Tas IMJIOXO.

2. Buibepume u3 npedcmasieHHbLX 8APUAHMOE NPUSHAKU XUMUYe-
CKOUl peaKuuu:

a) COIPUKOCHOBEHUE BEIIECTB;

0) oOpasoBaHue HEPACTBOPUMOIO OCALKa;

B) o0JIyueHUEe CBETOM;

I') HarpeBaHUe;

I) BBIZeJIEHUWE Ta3a;

€) m3MeHeHUe IIBeTa BeIIEeCTB.

AJdomawiHee 3apaHue

1. N3yunte § 2.

2. BbinonHuTe nnUcbMeHHO 3agaHve 4 n3 pybpuku «MpoBepbTe CBOM 3Ha
HUS» U 3aJaHne U3 pyopuku «prYMeHNTE CBOM 3HAHUS».

3. BbInonHMTE AOMALLUHUA 3KCMEPUMEHT.

OBHAPY>XEHUE KPAXMAJIA B MNMPOAYKTAX NMUTAHUA

Lenb: n3y4ntb Ka4ECTBEHHYIO PEAKLMIO HA Kpaxmall.

OGopyaoBaHMe U peakTUBbI: XUMUYECKUIM CTakaH, nmurnetka, BoAa, WUOA-
Has HacTokka, KapTodenb, xned, MakapoHHbIE U3OEeNUs, MalioHe3, NorypT,
BapEHOE MSCO, pucoBas Kpyna.

3agaHue: C NOMOLLBIO MOAHOM HACTOMKM M3 AOMALLHEW anTeyky npoBe-
CTU OoOHapy)XeHne Kpaxmana B nNpoaykTax NUTaHus.

UHCcTpYyKUUS

1. CnupToBOW pacTBOpP Moga AJjis OMNbITOB pacTBOpuTE B BOAE OO0 LBeTa
KPEenkoro 4asi. 9TOT pacTBOp moAa SABNSETCA peareHToOM Ha Kpaxman. Ha-
anymne TEMHO-CUHEN OKpacKu Mnocne mx B3auMOLEWCTBUS FOBOPUT O MNpwu-
CYTCTBMU Kpaxmana B NpOoAyKTax MUTaHUS.

2. C nomowplo MOOHOM HACTOWKM npoBeguTe obHapyXeHue Kpaxmana B
KapTtodene, xnebe, MakapoHHbIX U3OENNSAX.

3. Onpepenute, NpUCYTCTBYET NN Kpaxman B ManoHese, horypte, BapEHOM
MSICEe, PUCOBOWN Kpyre.

4. CBou HabnoaeHVs 1 pesynbTaTbl ONbITOB 0dopMnUTE B BUAE Tabnmubl.




HaszBanusa nmpoayKToB IMUTAHUA Hannune KayecTBEHHOH pearkmuu
Ha KpaxmaJl
(TéMHO-CcUHEe OKpalInBaHUeE)

5. OTBeTbTE Ha BOMPOCHI:

e Kakol npusHak XMMMUYECKOW peakuun Bbl Habnoganm?

e Y70 sBUNIOCb OnpenensieMbiM BeLLeCcTBOM?

e Kakoi peakTuB Bbl UCMNOMbL30BaNW AOJsi OOHApyXeHUs onpeanensieMoro
BeliecTsa?

Ypok 3. Habawdenue u sxcnepumenm 6 Xumuu

ITeau ypoka: pacCMOTpeHHE OCHOBHBIX HAyYHBIX METOJOB €CTECTBO-
3HaHUA (HAOJIOAEHUs, TUIIOTE3bI, YKCIEePUMEHTa) WM BO3MOYKHOCTEN HX
npuMeHeHUs: AJs xumuu; (HOpMHUPOBaHUE yMeHUil HaOJIZaTh 3a rope-
HUEM CBeYd U CHOUPTOBKU U (PUKCUPOBATH DPE3yJbTaTbl HAOJIIOMEHUIT;
dopmupoBanme MOTPeOHOCTEH B HEYKOCHUTEJIHHOM COOJIIOAEHUU ITPABUJI
TeXHUKU O0e30IIaCHOCTH HpPU paboTe ¢ J1abopaTOPHBIM 000OpPYyZOBaHUEM U
peaxkTuBaMmH.

®dopmupoBanue YY/:

¢ JIMYHOCTHBIX: OCO3HAHVE HEOOXOJMMOCTH HEYKOCHUTEJIBHOIO CO-
OJII0JIeHUA TPABUJ TeXHUKU 0e30IacHOTO HarpeBaHuWs IpHU padoTe ¢ Ha-
rpeBaTeJbHBIMY IIPUOOPAMU; YMEHUE BBIABUTATH T'MIIOTE3bI U IIPEAIIOJIO-
JKeHUd;

¢ mo3HaABATeJBbHBIX: IeJIelloJaraHre; XapaKTepUCTHKa OCHOBHBIX Me-
TOMOB W3yUYEeHUs MPUPOAHBIX ABJEHUIN — HAOJIIOJeHUs, TUIIOTE3bI, 9KC-
mepuMeHTa — U UX IPUMEHEeHUS /A MO3HAHUA XUMUUYECKUX 00BEeKTOB
U sBJIeHU#; HaONIOJeHWe W (PUKcAUA CTPOEHWA IIJIaMEeHU U IIPaBUJI
HarpeBaHUsA HpPU pPadoTe CO CIIUPTOBKOI; cpaBHEHWe, 0000IIeHWe, aHa-
JIOTUS; W3BJIeUeHNe HeoOXoamMoii mH(GOopMAIlUU W3 TEKCTa WHCTPYKIIUU
0 TeXHWKe paboThl ¢ HArpeBATEJNbHBIMH IIpUOOpaMM; OIpeeseHre OC-
HOBHOU ¥ BTOPOCTEIIEHHON WH(MOpMAaIuu; OCO3HAHWE U IIPOU3BOJIBHOE
IOCTPOEHNE PEUEBOTO BLICKA3BIBAHUA;

¢ peryJaATUBHBIX: BHITIOJITHEHWE NMPOOHBIX yUEOHBIX HAEeHCTBUII B COOT-
BETCTBUU C TPeOOBAHUAMM IPABUJ TEXHUKMN 0€30TMaCHOCTU IIPU pabore
Cc HarpeBaTeJbHBIMHU TpuOOpamMu; (GUKCUPOBAHUE WHAWBUAYAJIHHOTO 3a-
TPYAHEHUS B MPOOHOM OAefCTBUM; BOJIEBAs CAMOPETYJIAINUA B CUTYAI[UU
3aTpyoHEHU;
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¢ KOMMYHUKATUBHBIX: MJIAHWUPOBAHWE Yy4YeOHOTO COTPYAHWUECTBA C
yYHUTeJIeM W CBEPCTHUKaMMU; BBIPDAKEHUE CBOMX MBICJIEH C JOCTAaTOUHOM
TOJTHOTOM M TOUYHOCTHIO; apryMeHTaIs CBOEr0 MHEHUSA U MO3UIUU B
KOMMYHUKAI[UN; YUYET Pa3HbIX MHEHWI, MCIIOJb30BaHUE KPUTEPUEB IJId
000CHOBAHUSA CBOErO CY’KAEHWA; paspellleHre BO3HUKAIOMUX KOHMJIUK-
TOB.

Pecypcor: o0opymoBaHme [Jis BBINOJHEHUS Ja0OpaTOPHOrO ONbITA
«/ldyyenme cTpoeHUs INJIAMEHUW CBEUM UM CIOUPTOBKU»; IIPEe3eHTAIUH,
BHUJeOopPAarMeHTHI U CJAUABI 110 TEME yPOKa.

Xox ypoka

B mporiecce mpoBepKH AOMAIITHETO 3aJaHUA YUYUTEJIb MOMKET MCIIOJIb-
30BaTh (PPOHTAJIBHYIO PaboOTy [OJA OIpeAeseHUsA BEPHBIX OTBETOB K 3a-
ImaumAM mnaparpada miam pabodeil TeTpaau, KOHTPOJSA BBITIOJHEHUS [0-
MaltTHe# jgabopaTopHoii paboTel. s aKTUBU3aIlMU TO3HABATEJbHON me-
ATEJBHOCTH YUYUTEIh MOMKET MPEIJIOKUTh TaKsKe 3aJaHue Ha caaigax
WX KapTOuKaXxX CJEeYIOIero Comep:KaHus:

Buvibepume sa8JeHUS — XUMUUECKUE PeaKUUU:

1) Boma kunut npu temieparype 100 °C, zamepsaer npu 0 °C;

2) mop melicTBHEM dJIEKTPHUUYECKOI'O TOKA BOJA pasjaraeTcs Ha KIUC-
JIOPOJ ¥ BOJOPOL;

3) KHUCIIOPOJ COHKMMKAETCs IIPKM OUeHb HU3KHX TeMIepaTypax;

4) KUCJIOPOJ YyYaCTBYeT B IpoOIlecce MBIXaHUs, B pes3yJbTaTe KOTOPO-
ro obpasyeTcs YIrJIeKUCJBIN Tras;

5) KHCJI0OpPOJ IIJIOXO PaCTBOPSIETCSA B BOJE;

6) ameTruyeH TOpuUT B KucJopone (ropeHue ameTujJeHa IPUMEHSIETCS
IJIS CBapKU W PE3KU MeTaJLIOB).

1. MeToabl M3Yy4YEHUs] €CTECTBO3HAHUS U UX UCMNOJIb3OBaHUE MpU
U3Yy4eHNUn XuMun4eckunx 006bEKTOB

IJisi co3maHWA YCJIOBUI BO3BHHUKHOBEHUA Yy YUYEHWKOB BHYTPEHHEN
OOTPEOHOCTH BKJIIOUEHUS B YUYEOHYIO JeSATEeJbHOCTh YUUTEJIb MOJKET MC-
I0JIb30BaTh O0CY:KAeHUe IIPOO0JeMHBIX BOIPOCOB B Hauajie § 3 mam mpem-
JIOXKUTh UX MOIU(PUKAIIUIO:

— MH3yueHune ecTeCcTBeHHO-HAYUYHBIX AUCIIUILIMH: OMOJIOTHHU, Ieorpa-
¢dun, pu3UKUM — OCHOBBIBAETCS Ha WCIIOJb30BAHUU OAMHAKOBBIX METO-
noB. BermomHuUTE, Kakme 3To0 MeTOAbl. MOMKHO JIM MX HCIIOJIb30BAaTh IIPU
usyuennu xumun? Kak MBI cMOrJIn IIOJyYUTH WHMOPMAIIUIO O (pusmue-
CKUX U XUMHUYECKHX CBOMCTBAX BeIleCTB?

B xome Oecembl 0 MeTomax, KOTOPble MPUMEHAJNCH Ha YPOKaxX MpPU-
pormoBeneHus (OKPYsKaIOIIero Mmpa), 0moiorum, (PU3ndecKoii reorpapuu




U QUBUKU, yUuallluecs IPUXOAAT K BBIBOAY, UTO €CTEeCTBEHHO-HAYUYHBIE
OpeaMeThl KCIOJB3YVIOT OAWHAKOBBIE (yHUBEpPCANbHBIE) MIPaKTHUUECKIe
MeTOIbI MO3HAHUSA: HAOJIOMeHNe U SKCIepUMeHT. [Jig yCIeIHOro IIpo-
BeeHUs OKCIEePHMEHTa HeOoOXOOMMBLI TaKyKe TeopeTUUecKrue MeTObI
mo3HaHUsA: (POPMYJIUPOBKA NPOOJEMBbI, BBIIBUYKEHHE TUIOTE3bI, IIOM-
BeJleHWEe WTOTOB B XOJle 3YKCIEePUMEHTAJNbHON IIPOBEPKU BBIABUHYTOHU
rumnoressl B (popMe BBIBOJOB 00 MCTHUHHOCTU WJIU JIOKHOCTH 3TOH THIO-
TE3HI.

Yuuresb TPOCUT yYaIUXCA IPUBECTH IPUMEDPHI TEOPETUUECKUX BBI-
BOZOB B (hopMe 3aKOHOB WJIU TEOPUI, KOTOPBbIE POAUJIUCH B IIPOIlECCE
BBIABU)KEHUSA TUIOTE3 U IIPOBENEHUS HKCIEPUMEHTOB U3 obJsiacTu (QU3u-
KU, (pusuuecKoil reorpaduu 1 OMOJIOTHUH.

Tak, HabOJIOOeHNA 34 CIEAYIOIIUMU ABICHUIMU:

— okpyriaasa (opMa Kpas 3eMHON TeHu Ha nucke JIyHBI Bo Bpems
JYHHBIX 3aTMEHWIT;

— IIOCTeINleHHOe MOSABJIEHWEe M MCUEe3HOBEHWE MOPCKUX CYAOB IIPU WX
OpuOJIMKeHn K Oepery m ymaJieHUM OT Hero;

— u3MeHeHUe BBLICOThI I[lOJAPHON 3Be3abI IPU II€pPeMeHe IITHUPOThI
MecTa HaOJJIIOMeHU’s;

— yoajieHWe TOPH30HTA II0 Mepe IOoAbEéMa BBEPX — IIPUBEJIH HCCJIe-
IoBaTeJsiefl K BBIBOAY O ITapooOpasHoil opme 3eMJIu.

OO6cy:xkeHrue poJiu HaOJIOAEeHUA IIPU HIYUEHUM eCTECTBEHHO-HAYY-
HBIX IIPEIMETOB II03BOJIAET IOATBEPAUTH HAPOJHYIO MYAPOCTB: «dmobuL
noAYyLumsb 3HAHUE — HYNICHO YLUMbCs, 4Wmodbl. noiyiums myopocms —
HYMHO Habawodamb» (suurpad K 9TOH YacTH ypOKa).

Yuurtenb akIEeHTUPYeT BHUMAHNE yUYalllUXCdA HA TOM, UTO HaOJIIOme-
HUE MOYKHO OTHECTHM K CAMBIM HONYJSAPHBIM W CAMBIM JOCTYIIHBIM Me-
TomaM wucciaenoBaHus. OHO YCIIEITHO NIPUMEHsAeTCsS B OOJIBIIIMHCTBE HAa-
VK ¥ TIOCTOAHHO HCIIOJIb3yeTCA YeJIOBEKOM B TOBCEeTHEBHOU Kua3HU. OHO
CIAYKUT IEeHHEHITUM ¥ He3aMeHUMBIM WHCTOUHWKOM IIOJYyYeHUsS PasHo-
o0pas3HbIX cBemeHuil o mupe. HabuiogeHue TeCHO CBA3AHO C TAKOM uep-
TOW JUYHOCTHU, KAaK HaOJIOJaTe/IbHOCTh, €€ eIlé Ha3LIBAIOT CEeCTPOM BHU-

maTeabHOCTH. HabaomaTe IbHOCTh — CILIaB BHHMATEJIbHOCTH W MBIIILIE-
HUA.
Vuatuecss ¢GopMyJIUPYIOT IMOHATHE «HAOJIIOJeHNe» — HOBOE 3HAHUE.

Hab6narw0enue — 370 KOHIIEHTpaIud BHUMAaHUA Ha IIO3HaABAa€MBIX o0beKTax
C IIeJIBI0 X UNU3YYEHUdAd.
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2. BKcnepuMeHT 1 rmnortesa

VYuurenb mOgUEPKUBAET, UTO DSKCHEPUMEHT — BaKHEUINHWN M3 METO-
OB MCCJEeNOBAHUS, KOTOPBIA WMCIOJB3yeTCsA HPaKTHUUeCKW BO BCeX Ha-
YKaX W OT MCCJIEeLOBATEJIHCKOIO IOUCKA HEOTAEJINM.

YuuTeab MPOCUT CEMUKJIACCHUKOB Ha3BaTh SKCIEPUMEHTHI, KOTOPLIE
ObLIM TIPOBEAEHBI MMM NOPU UIYUEHUHN APYTUX €CTECTBeHHO-HAYUHBIX
nucuumane. Haopumep, yualuecsi BCIIOMUHAIOT Jab0opaTOPHYIO pabory,
KOTOPYIO OHM BBITIOJHSAJNN IPU U3ydeHUU (OTOCHUHTE3a B Kypce OoTaHU-
KH.

3eJIéHOe pacTeHUe, HaOpuMep NOPUMYJAY, IOMeINaJrl B TEMHBIN
mKad. Yepes 2—3 OHA Y 9TOro pacTeHus UYEPHOU Oymaroil miam (PoJib-
roii 3aTeMHSAJU YacTh OJHOTO JINCTAa U CTAaBUJIM pacTeHue Ha cBeT. Uepes
8—10 uacoB cpesaju 9TOT JUCT U CHUMAJU C HEro 3aTEeMHSIOIIYIO IIja-
cruuaky. OTMeuann, 4TO BHEIIHE JIMCT HUKAK He m3MeHuJcA. Ho mocie
ero obeciBeunBaHuA (KUOAUYEHHWEM B CIHMPTE, IPU KOTOPOM XJIOPOQIMIII
paspyliiaetrcs) W MOCJeAyIonieii 00pabOTKM pPacTBOPOM HMOJa MOYKHO
ObLJIO YBUIETH, UTO HE3aTEeMHEHHAs UYacTh JIHCTA, COAEPsKaBIIas KpaxX-
MaJI, IIOCHHEJa, a OBIBIIAas 3aTeMHEHHON YacTb JHCTA Ipuodpesa KEj-
TBII IIBET Mofa. BBEIBOAOM K 3TOMY SKCIEPUMEHTY CIAYKHJIO YMO3aKJIIO-
YyeHMWe O TOM, UTO KpaxmaJy o0pasyeTcs Ha CBETy C yYaCTHUEM XJIOPO-
puiaa.

IKCIIepUMEHT IIpeJAlojiaraeT BO3AeMCcTBUE UYeJiOBeKa Ha OOBEeKT u
mpeaMeT HCCIAeNOBaHUA. OTO BO3[eliCTBUE MOKeT IIPOXOAUTHL KaK B HC-
KYCCTBEHHBIX, JIAOOPATOPHBIX, TAK M B E€CTECTBEHHBLIX YCJIOBUSAX. JIio-
001 PKCIIEPUMEHT IIpeIiojiaraeT IIpoBeleHrne KaKuX-Janb0 IIpakKTUYeCKuX
OEeMCTBUN C IIeJIbI0O IIPOBEPKU U CPaBHEHUS.

HabiioneHre, KOTOpPOe IIPOBOAUTCA B CTPOTO KOHTPOJUPYEMBIX YCJIOBUAX,
Ha3bIBAIOT IKCNEepUuMeHmom.

Yunurenb akIleHTUPYET BHUMAaHUE yUYaIlIXCsA Ha TOM, UTO THIIOTE3a —
5TO IpeABUAeHNE COOBITUI, BEPOATHOCTHOE 3HaHUIE, eIlé He NOKa3aHHOoe
JOTUYECKU U He IMOATBePKIAEHHOe OIbITOM. deM 0oJibIllee YMCJIO0 COOBITUMN
MOJKeT IPeJBUIeTh TUIIOTe3a, TeM OOJIbIIIel IIeHHOCThIO OHA 00J1azaerT.

T'unomesa — npenIoOKeHNEe O 3aKOHOMEPHOM CBA3M SABJIEHWUI, TPeOyio-
Iee 9KCIEPUMEHTAJIbLHON IIPOBEPKMW M yKasbIBalolllee HAIMPABJIEHIE B MCCJe-
IOBAHUU.




3. MN3yyeHMe CTPOEeHMs MnjiaMeHn CNUPTOBKU, CBEYM WU ra3oBoOW

ropenkuv

ITa YacThb YPOKA BBHIMNOJHAETCS YUAIUMUCS II0 MHCTPYKIIUUA YUeOHN-
Ka Ha c. 17—18:

— YUYWUTEJb CBA3LIBAET MAaTepHaJl HpeAbIayInero maparpada (ycioBus
TeUeHUsI XMMUUYECKHX PeakIuii — HarpeBaHHE PeareHTOB) C MaTepua-
JIOM HOBOTO maparpada (cTpoeHue mjJaMeH! U IIpaBmja 0e30IIacHOrO Ha-
TpeBaHUsA);

— yualnuecsa BBIABUTAIOT T'UIIOTE3Y O CXOACTBE WM PA3JUUYUSIX 30H
IJaMeHU U IIPOBOLAT SKCIEPUMEHTAJbHYIO IIPOBEPKY;

— Pe3yJabTaThl SKCIepUMeHTa O(POPMJIAIOTCA C IIOMOIIBIO TAOJUIIBI U
GOopMyIMPOBKU BBIBOJA O HEOOXOAMMOCTU HArPeBaHMNs B BePXHEH dacTu
IJIaMeHU.

JdomaliHee 3apaHue

1. Uayuute § 3.
2. BbinonHuTe nnucbMeHHO 3apaHve 1 u3 pybpukm «[poBepbTe CBOU 3HA-
HUS».

Ypok 4. [lpakmuueckas paboma No 1.
Jabopamoproe obopydoeanue u npuémovt pabomel
¢ Hum. [Ipasusra mexnuxku b6e3onacHocmu

npu pabome 6 Kabuneme Xumuu

Ilenu ypoka: o3HakoMJIeHUE C Ja0OpaTOPHBIM 00OPYAOBaHWEM U IIpa-
BUJIAMHU TeXHHUKU 0e30IacHOCTU IpU paboTe B KaOMHeTe XMMUU.

OGopymoBaHue: TPOOUPKU, ILJIOCKOZOHHBIE WJIN KOHUYECKUE KOJObI,
nep:KaTean OJIs IPOOUPOK, XMMHUUYECKNEe CTaKaHbl, JIJAOOPATOPHBIN IIITa-
THUB C METAJIMUECKHMM JIAIIKOM, KOJBIIOM 1 3a)KuMamMu, KoJjba Biop-
Ma, CTEKJSHHBIA XOJIOAWJIbHUK, KOHYCHBbIEe U [deJUTeJIbHble BOPOHKH,
KPUCTAJLIN3aTOP, MEPHBIA MUJIUHAP, CTyIKa C IIECTUKOM, (papdopoBasd
yamika OJs BbIIapUBaHUA.

3agaHue: U3YUYUTh Ha3BaHUA U HasHAUeHHE IPeaMeTOB JIabopaTOpPHO-
ro o0OpyIoOBaHMUsA, IIPaBUja TeXHUKMU 0e30IacHOCTU HPU padoTe ¢ Belle-
cTBAaMU M O0OPYIOBaHUEM.

HNuCcTpyKRITUA

1. IIpounTaiiTe B yueOHHUKE TEKCT O XMMHYECKOM O0OPYIOBaHUU.

y
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2. CooTHecuTe Ha3zBaHUA TPEIMETOB JaOOPATOPHOTO OOOPYAOBAHUA C
YKasaHHLIMU B YUEOHUKE PUCYHKaAMMU.

3. HapucyiiTe st npeamMeTsl (MOYKHO C IOMOINBIO TpadapeTa) u MOA-
OUINMUTe UX HasBaHUSI.

4. PaccmoTpuTre JabopaTopHoe 00OpyHdOoBaHMe. SAIIOJHUTE TAOJIUILY.

Haspanue Pucynok Marepuan Haznauenue

5. IIpouuraiiTe B yueOHHKE TEKCT O IpPaBUJIAX TeXHUKH 0e30I1acHO-
cTH Ipu padoTe B XUMHUYECKOM KaOuHeTe.

6. IlepepucyiiTe B TeTpajb CIelUaJbHbIE YCJIOBHBIE 3HAKU, KOTOPHIE
WCIIOJIB3YIOTCA B XMMUYECKOH J1abopaTopuu, MOAMUIIUTE UX.

7. PaccMoTpuTe PUCYHOK INITATWBA B yuyeOHUKe. 3apucyiTe HIITATHUB,
YKayKNUTe BCe ero YacTH.

8. PaccmoTrpure ycrtpoiicTBo mraruBa. CHUMHTE C YCTAaHOBJIEHHOTO
mITaTuBa JAamKy U KoJjbllo. OcBOOOAWTE JANKy U KOJBII0O OT MY(QTHI.

9. HagenbTe My(dpTy Ha CTEep’KeHBb IITATUBA U 3aKpenuTe e€. 3axkpe-
nuTe JanKy B MydTe IITaTHBa. ¥ KPEeIUTe B JalKe B BePTHUKAJIBLHOM IIO-
JIO}KEHUU TIPOOUDPKY.

10. 3akpenutre B My(dTe KOJbII0. YcTaHoBuTe B HEM (apdhopoByIO
YaIIKYy.

11. PaccmoTpuTe COIUPTOBKY W OIPENEINTE €€ COCTaBHBIE YACTU: pe-
3epByap, TpyOKa ¢ JUCKOM, KOJIIIAYOK, (PUTUJIL.

BHUMAHWE! IIpoBepbTe: a) IPaBUJIbHOCTh 3AIIOJIHEHUS CIIMPTOBKU
(Ha 2/3 eé o0BEéMa) cuupToM; 0) cocTodHUE (PDUTHUIA: OH HOJKEH ObITh
POBHO TOApE3aH, AJMWHA €ro HajJ AUCKOM OKoJio 1 cM; B) IMOJIOMKeHUe
duTuaa B TpyOKe — HEILJIOTHO IpUJIeraer K TpyoOxe.

12. HapwucyiiTe COIUPTOBKY B TeTpaau U MTOAIUIINTE €€ COCTaBHBIE
YacTH.

13. BrimuinuTe mpaBmiia 0o0OpalleHUs CO COUPTOBKON U 3allOMHUTE
ux.

JlomosTHUTEIBHBIE 3aMaHUS

1. O0bpsAcHUTE, MOUEMYy KUIKOCTL He HAarpeBaloT B TOJICTOCTEHHOM
mocy/e.

2. Hus Toro 4yroOBI HArpeTh BEIECTBO B NPOOUMPKe, BHaUaJie MIPO-
rpeBaloT BCIO MPOOWPKY U 3aTeM — Ty YacCTh, I'le HAXOMAUTCS BeIIeCTBO.
ITouemy?




IJIABA 11

Crpoenue BemecTB
M MX arperatHbie COCTOSHHUS (2 9)

OCHOBHbIEe OUOAKTUHECKUE Lenu

B Hayatb dOpMMpPOBaAHME MOHATUIN «aTOM», «MOJIEKYNA», «UOH».

m CdopmumpoBatb YMEHME apryMeHTMpOBaTb PeasibHOCTb CYLLECTBOBaHUS
MOJEKYN ABNEHUAMU ANdDDY3Mn 1 6GPOYHOBCKOIO ABUMXKEHUS.

m CdopmupoBaTb 3HAHME OCHOBHbLIX MOJIOXEHUA ATOMHO-MONEKYNSAPHOro
yyeHus.

m CdhopmumpoBatb yMeEHME pasnuyarb BeELEeCTBA MOJIEKYNSIPHOIO U HEMO-
NIEKYIIPHOrO CTPOEHUS, a Takxe Onpeaensdtb TpW arperarHbiXx COCTOSHUS
BELLeCTBa C Y4ETOM B3aMMOCBA3M UX NEPEXOoB.

Ypok 5. Cmpoenue eeujecme

IMenu ypoka: ¢opMupoBaHUE IMOHATUN «aTOM», «MOJIEKYJa», «VOH»;
dopMUpoOBaHUE YMEHUU KJIacCU@PUIIMPOBATH BeIleCTBa MOJIEKYJIIAPHOTO U
HEMOJIEKYJAPHOTO CTPOEHUA U IPUBOLUTH IPUMEDPHI BEIECTB KayKIO0T0
THUIIa; OOKAa3bIBATh pPEAJbHOCTH CYIECTBOBAHUA MOJIEKYJ SABJIEHUAMU
muddysun 1 OPOYHOBCKOTO ABUKEHUA, (HOPMYJUPOBATH OCHOBHBIE TIO-
JIOKEeHUA aTOMHO-MOJIEKYJIAPDHOIO YUeHUs.

dopmupoBanue Y¥/:

¢ JUYHOCTHBIX: OCO3HAHUE PeaJbHOCTU CYIIEeCTBOBAHUS OOBEKTOB
MHKDPOMHPA — aTOMOB, MOJIEKYJI, MOHOB — KaK OCHOBAa IIPEJCTaBJIECHUA
O CTPOEHUU BEILEeCTBA;

¢ mo3HaBaTeJBHBIX: YMEHUA OO0BACHATH, UTO TaKOe aTOMbI, MOJEKY-
JbI, MOHBI, (DOPMYJIMPOBATH OCHOBHBIE TOJOYKEHUSA ATOMHO-MOJEKYJIAP-
HOTO YYEeHUs, PAa3/INUaTh BEIeCTBA MOJIEKYJIAPHOTO U HEMOJEKYJIAPHOTO
CTPOEHUS;

¢ peryJATHMBHBIX: BBHIIIOJIHEHUE YUEHWYECKOTO SKCIIepUMeHTa m (PUK-
CcUpOBaHNe WHIWBUIYAJIBHOTO 3aTPyAHEHHUA B cliyuyae ero BO3HUKHOBE-
HUA; BOJIEBasdA CAMOPETYJANUA B CUTyalluU 3aTPyAHEHUS;

¢ KOMMYHUKATHMBHBIX: IIJIAHUPOBaHUWE YyYeOHOTO COTPYAHUYECTBA C
YYUTEJEM ¥ CBEPCTHUKAMMU; YMEHUS BBIPA’KATh CBOU MBICJU C JOCTATOY-
HOM ITOJTHOTON M TOUHOCTBHIO, YUMTHIBATH pasHble MHEHUA, HUCIIOJb30BaTh
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KPUTEPUU I 000CHOBAHUS CBOETO CYKAEHUs, paspernarb KOH(PJIUKTHI,
IOKa3bIBaTh PEaJIbHOCTh CYIIEeCTBOBAHUA MOJEKYJ ABJIeHUAMHU auddy-
31 M OPOYHOBCKOTO ABUKEHUS.

Pecypesr: nemoncTpanua «duddysua nepmaHranata Kajausda B BOJIE»;
JabopaTopHbIe ONBITHI: HabJIOAeHNEe 3a OPOYHOBCKUM IBUKeHUEM (IBU-
JKeHUe YacTUIl TYIIU B Boze), nuddysusa aspo3ojid B Bo3ayxe, auddy-
3UdA IepMaHraHaTa Kajausa B BoAe. IIpeseHTanua K YPOKY.

Xoa ypoka

1. 3KCﬂepMM9HTaJ1beIe AoKa3aTeNnbCTBa peasibHOCTU CyuleCTBOBaHUA
MonieKkyn

IATOT BvTAll ypoKa OPraHWYHO IIPOAOJIJKAET IIPAaKTHUUYECKYI0 padoTy
Ne 1, mo3BosiAA Ha MpaKTUKe OoTpaboTaTh YMEHUS W HABBIKM OOpaIlleHusd
c JlabopaTOpPHBIM O0OPYAOBAHMEM W IIPOCTEHINUMU pPeaKTUBaMU.

Yuureapb 3HaKOMUT yUaIIUXCS C OTPBIBKOM 13 m0oaMbI «IIpupoma Be-
mieli» IpeBHepUMCKoOro yuénoro m mosta Tura Jlykpemnus Kapa:

...Ha mopckom Gepery, pas0duBaioiieM BOJIHBI,

IlnraThe coipeeT Bcerja, a Ha COJIHIIE BHCS, OHO COXHET,

Bupgers, ogHako, Helb3sd, KaK Bjara Ha HEM ocelaer,

Ila ¥ He BUAHO TOr0, KaK OHa Mcue3aeT OT 3HOJ.

3HauuT, OPoOUTCA BOJA HA TaKue MeJbuaiiliine 4acTu,

YTo HemOCTYHHBI OHU COBEPIIEHHO JJA HAIleTo rjasa.

Yuurens GopmMysmpyeT BOIIPOC:

— O KaKmx BeIlecTBaX HUAET pPedb B BTOM OTPHIBKe (Boga, COJM) M
M3 KaKWX YaCTUI[ COCTOAT STU BelrecTBa (13 MOJIEKYJ W MOHOB)?

Y1oObI OTBETUTH HA 9TOT BOIPOC, YUHUTEJb MIpeJjaraeT BBLIIOJHUTH
JabopaToOpHbIE OMBITHI.

JlaGopaTopHbIiA oNbIT

HABJIIOOEHWE BEPOYHOBCKOIO ABWVPKEHUA
YACTUYEK YEPHOM TYLUM NOA, MUKPOCKOMOM

Llenb: obOHapyxeHue OpPOYHOBCKOIro [ABMXEHUS YacTUYeK YEPHOM TyLuu
nog, MMKPOCKOMOM.

OGopynoBaHne U peakTUBbI: KNCTOYKA [OJ19 PUCOBAHWUS, MNPEeAMETHOE
CTEKJ10, MOKPOBHOE CTEK/I0, MUKPOCKOM, BOAA, YEPHASA TyLlb.

3apaHue: 06bACHUTb NPUYNHY OPOYHOBCKOIO ABMXEHUS YaCTUYEK YEPHOM
Tyl B Karie YNCTO BOAbI.




UHcTpykuna
1. HaHecuTe Ha npeoMeTHOE CTEKNO Kamak YUCTOM BOAbl M C MOMOLLBIO
KMCTOYKN MoaKpacbTe €€ o4YeHb HebOJbLUMM KONMYECTBOM YEPHOM TyLuu,
npegBapuTenibHO pa3BefEHHOM BOOOWM OO0 CBETIO-CEeporo ugeTa.
2. OCTOpPOXHO HakpoWTe Kannio MOKPOBHbLIM CTEKIOM Tak, 4TOObl He Oblo
ny3bIpbKOB BO34yXa.
3. MNMomecTnTe NPUroTOBMEHHbI 0OLEKT HA NMPEOAMETHbIN CTOIMK MUKPOCKONMA.
4. Mepemelwaa Tydyc Mukpockona, mobenTecb YETKOro mnaobpaxeHus. YTo
Bbl yBUOENN?
5. OTBeTbTE Ha BOMPOCHI:
o Kakoe aBneHune Bbl Habnogannu? LanTe onpegeneHne 3Toro siIBleHUs.
e [Moyemy 4YacTulbl YEPHOW TYLUX COBEpLUAT XaoTudeckoe ABuXeHue? YTo
3TOT OMbIT AoKa3biBaeT?

Yuurenb aKIeHTHUPYET BHUMAaHME ydaluxcsa Ha ToM (daKTe, YTO OpPO-
YHOBCKOE [BUKEHWE YACTHUUEK TYINUW ABJISAETCA Pe3yJabTaTOM coyJape-
HUN C XaOTWUYECKW ABMKYIIMMUCA MoJeKyJamm Boabl. CiiemoBaTesbHO,
MOYKHO CIeJjlaTh BBIBOJ O TOM, UTO MOJIEKYJIBI BEIECTB PeaJbHO CYIIe-
CTBYIOT UM HAXOOATCA B HEIIPEPHIBHOM XAOTUUYECKOM [IBUKEHUU.

KauecTBeHHass cTOpOHA DKCIEPUMMEHTAJIBHOTO TOKA3aTelIbCTBA PEAJIb-
HOT'O CYIIIECTBOBAHUWA MOJIEKYJ MOKET OBITH JONOJHEHA U KOJUUECTBEH-
HBIM BKCIIEPUMEHTOM.

JlaGopaTopHbIi OnbIT
WM3YYEHME CKOPOCTU ANDDY3INN ABPO30JIH

Llenb: n3ydyeHne sBneHus gupdy3nm rasoobpasHbix BELLECTB B BO3OyXe
N onpenenieHne CKOPOCTU €€ pacnpOCTPaHEHUS.

OGopypoBaHue U peakTUBbI: CekyHOOMep, Gas/IoH4YNK C OCBEXUTENIEM
BO34yxa WM Oe3000paHT-adp030Jib.

3apaHue: paccumMTarb CKOPOCTb PACMpPOCTPAHEHUs 3anaxa aspo30Jis.

UHcTpyKuns

1. MNMpoBOAUTbL 3KCMEPUMEHT HeobxoaumMo B nape. BcTaHbTe C MOMOLLHMKOM
Ha paccTosHMM 3 M gpyr OT gpyra.

2. OOVH "3 y4aCTHMKOB 3KCMNEPUMEHTA LOJDKEH pacrblisTb BBEPX Han CO-
6011 B TeyeHne 2 C aspo30Jib — OCBEXUTENb BO34AyXa UM 0e3000paHT.

3. BTOpOIi y4aCTHUK 3KCNepuMeHTa OoTMedaeT BpeMsl, KOrga OH MO4YyBCTBYET
3anax fes3ogopaHTa WM OCBEeXUTens BO3ayxa.

4. PaccuuTaiTe CKOPOCTb PpacrnpocTpaHeHus rasoobpas3Horo BellecTsa B
BO34yXe.
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MNOACKA3KA

CKOpPOCTb MOXHO paccyuTaTb, €Cnu NyTb pPasfennTb Ha NPOMEXYTOK Bpe-
MeHN:

V=§S:(t—-t)=85:1t
Ha kakom pacCTofiHMM OT BacC CTOSST MOMOLUHUK? 3TO NyThb.
Kakoe 6bls10 HavyanbHOe BpeMmsl, Koraa Ball MOMOLLHVK pacrnblfisi as3po30Jb
13 B6annoH4yrka?
Kakoe BpemMs 6bI10 KOHEYHOE?
Yepe3 kakoe Bpemsi Bbl NMOYYyBCTBOBaNW 3anax?
Onpepennte pasHoOCTb (M3 BOMbLLIErO 3HAYEHNS BPEMEHMW BbINTUTE MEHbLLEE).
5. OTBETbLTE HA BOMPOCHLI 1 BbIMNOJHUTE 3a4aHue:
o Kakoe aBneHune Bbl Habnwopann? JanTte onpegeneHne 3Toro sBAeHus.
e Kak m3meHuTCs CKOpoCTb ANdPYy3nun, ecnm OTKPbITb OKHO B KOMHare,
B KOTOPOW MPOBOAAT 9KCMEPUMEHT?
6. 3anuwuTte pesynbTatbl OnbiTa B BUAe Tabnauupbl.

Bpemsa ¢, ¢ IIyts S, m Cropocts V, m/c

t,, HauaJabHOE 3 M V=S:(t,—-t)=8S:1t
t,, KOHEeYHOe V=27

t, Pa3HOCTH

O6pa111aeM BHUMaHMWEe y4duTeJId Ha TO, UYTO IIPpeAJIOMKEeHHBbIE€ BBIIIIEe Jia-
6opaToOpHbIE OIBITHI IIPOBOLATCA C BeIeCTBAMH MOJIEKYJISAPHOTO CTpPOe-
HudA. Iasa Toro uTobObl IIOKa3aTh MHOTOOOpas3ue BeIecTB, KOTOPbIe HMMe-
I0T U HEMOJEKYJIAPHOe CTPOeHHe, YUUTEJNb IIPOCUT YUEeHUKOB IIPOBECTU
CJIeAYIOIIYIO JIa0opaTOPHYIO padboTy.

JlaGopaTopHbIiA ONbIT

ONDDY3INA NOHOB MEPMAHTAHATA KAJINA B BOAE

Lenb: nayvyeHve asnenHns agnddysnm TBEPAOro BeELLeCTBa B XUOKOCTU.
OGopyAoBaHUE U PeaKTUBbI: XVMUYECKNA CTakaH, CTEK/ISIHHAs Mnasioyka,
MUHLET, NepMaHraHaTr Kaamsa (MapraHuoBka), BoAa.

3apaHue: npoBecTu HabnwaeHne anddy3nr MOHOB NepMaHraHaTa Kanus
B XUOKOCTU (BOAE).

UHcTpyxkuna

1. HanenTte BOAYy KOMHATHOM TemMnepaTypbl B HEOOJbLUYIO CTEKSHHYIO EM-
KOCTb.

2. C nomMoLpi0 NUHLUETa akkypaTtHO OMyCTUTE Ha OHO KPUCTaNIMK NepMaH-
raHara Kaaus.




3. BHumatenbHo Habnogante 3a npoucxogdiiym. OctaBbTe cocynd Ha HEKOTO-
poe BpeMs Npu KOMHaTHoM TemMmnepartype. OTMeTbTe M3MEHEHME LBETa BOAbI.
4. N3mepsnTe B 3aBUCUMMOCTU OT BPEMEHU BbLICOTY OKpalUeHHOro crtosiba
BOAbl. Pe3ynbtatbl M3MepeHuin 3anuwimte B 1abnuuy.

Bpemsa, mun Beicora oxkpamieHHOro cTOJ0a BOIBI, CM
5
10
15

Omnpenenute, uepes KaKoe BpeMs OKPACUTCSA BEPXHHUI CJION BOMBI.
3adukcupyiiTe MOJYyUYEeHHBIN Pe3yJabTAT B TETPaIH.

2. OCHOBHbIE MOJIOXEHUS MOnEKyﬂﬂpHO-KMHETM‘lECKOVI Teopum

B kauecTBe MTOrOB SKCIEPMMEHTAJBHOTO 3Talla ypPoKa HTPOBOAUTCS
aHAJM3 Pe3yJbTATOB BBITIOJHEHHBIX YUEHUKAMU JIaOOPATOPHBIX OIIBITOB.
Yunuteab MHUIIUUPYET OCMBICJIE€HNE IMOJYUYEHHBIX Pe3yJbTaToOB U (ukrca-
IMI0 HOBOTO 3HAHUA — (DOPMYJHUPOBKY OCHOBHBIX IIOJIOKEHUI MOJEKY-
JAPHO-KUHETUUECKON TeopuU, KOTOpasd fABJIAETCA OLHUM U3 KPaeyrojb-
HBIX KaMHeHN AJA KypcoB (MUBUKU W XUMUMH.

K

Cymec'rBon'r BelecrTsa C MOJICKYJAPHBIM U HEMOJIERYJIAPHBIM CTPOEHHUEM. Be-
IIMecTBa MOJIEKYJIAPHOI'O CTPOEHUA COCTOAT U3 OTHAEJIBHBIX 4YaCTUI[ — MOJIEKYJI,
KOTOpBbI€ HaAXOAATCA B HEIIPEPHBIBHOM 6ec1‘[op5mqu0M ABUMKEHUN. BeH_IeCTBa HEe-
MOJIEKYJAPHOT'O CTPOEHUA COCTOAT M3 aTOMOB MJIM HMOHOB.

Moaekyna — 310 MenbualIIasg YacTUIlA BEIECTBA, OIIPEAEAIOINas ero CBOM-
CTBa U COCTOAIIAsA U3 aTOMOB.

ATOM — 3TO MeJpuUamIIasg XMMUUYECKM HeAeInMas YacTHIla.

HoH — 5TO IOJIOKUTEJHLHO MU OTPUIATENIHbHO 3apsiKeHHas YacTHUIla, KOTopas
obpasyeTrcsa 13 aTOMOB.

Becmopsamounoe ABUIKEHNE MEJbUYANIINX YACTHUI[ B JKUIKON HJIN rasoo0pasHoOi
cpefie HasbIBAIOT OPOYHOBCKHMM IBUKEHHUEM.

Muddysus — 5TO caMOIIPOU3BOJHLHOE PACIPOCTPAHEHNE MOJIEKYJI OJHOI'0 Bellle-
CTBA MEXKAY MOJIEKYJaMU IPYyroro.

ITpy XmMHWYeCKMX peaKIUaX MOJIEKYJIBhI HMCXONHBIX BeIleCTB pa3pylIaloTcsa 10
aTOMOB ¥ M3 3THUX aTOMOB OOpPas3yIOTCA MOJEKYJIbl HOBBIX BEIIECTB — IIPOAYK-

TOB pearxKIuu. j
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JJ1st TOTO YTOOBI 3aKPEIIUTHL OCHOBHBIE TTIOHATUA YPOKAa, YUNUTEJIb IIPOBO-
IUT (ppoHTANBHYIO paboTy, UCIOJIb3Yd 3aJaHU CIAeLYIOMNX THUIIOB.

1. CoomHnecume HA36GAHUSL YACMUY, C UX OnpedeeHUAMU.

Mouaekyna Meapuaiiniasgd XUMHUUYECKN HeIeJnMas YacTHUIla

Atom IIoI0KUTEIBHO UKW OTPUIIATEIBHO 3apssKeHHAas YacTHUIla, Ko-
Topas obpasyeTcs M3 aTOMOB

Hon Mesnpuaiitiiad yacTUIla BeIeCTBa, ONPeAeAloInad ero CBOM-
CTBa U COCTOAINAs U3 aTOMOB

2. Ilo06epume CUHOHUMUYECKUE BblPANCCHUS K NOHAMUI «MOJe-
KYAbLY

a) XMMHUYECKHU HeAeJNMble UaCTHUIILI, M3 KOTOPBIX COCTOSAT BeIlleCTBA;

0) HaMMEHBLIIINE YACTHUIIBI BEIeCTBA, OIPEIeAIINe ero XHMHuUe-
CKMe CBOIICTBA;

B) YACTUYKM, IO KOTOPBIX Pa3pyIIAIOTCA BeIecTBa IIPU TaKUX sSBJe-
HUAX, KaK I[JIaBJIeHNe U HCIapeHIue;

I') YaCTUYKM, OO0 KOTOPBIX Pas3pyIIalOTCsA BEIeCTBa MPU XUMUUECKUX
SABJICHUAX.

CaMompoBepKa IIPOBOAUTCA IO o00pasily, IIpeicTaBIeHHOMY Ha
caaringe.

)

1. N3yunte § 4.

2. 3anonHute Tabnuuy «BelwecTBa pas3fiMYHOrO CTPOEHUS U UX MNPUMEHE-
HMe» (UcnonbldynTe y4ebHUK U NHTEPHET).

YacTtuubl, U3 KOTOPbIX Mpumepsbl MpumeHeHue
COCTOSIT BeliecTBa
ATOMbI
Monekynbl
VoHbI

3. MpoBeanTe goMallHWIA ONbIT.




JlabopaTopHbI ONbIT

INDDY3NA CAXAPA B BOJE

Lenb: HabnogeHne andoy3nm npu pacTtBOPEeHUM caxapa B BOAE.
OGopynoBaHMe U peakTUBbI: CTakaH (4allka), CTEK/ITHHasA nasoyka (4Yam-
Haga foxka), BOAA, CaxapHbli MeCcOK.

3apaHue: npuaymatb M OCYLLECTBUTb OMbIT, LOKA3bIBALWMNA SIBIEHME
anddys3m nNpmn pacTBOPEHUM caxapa B BOAE.

Unctpykuna

1. MpuroToBbTe Ons onbiTa 060PYOOBaHME U COOTBETCTBYIOLLME BELLECTBA.
Mposegute onbIT.

2. CocTtaBbTe WHCTPYKUMIO MO BbINOJHEHWUIO OnbiTa «CpaBHEHME CKOPOCTMU
onddysmn caxapa B ropsyer nm xON04HOM BOAE» U NPOBeOUTE €ero.

[nsa coctaBneHns MHCTPYKUUM BaM HEOoOXOOVMO:

— cdopmynmpoBatb U 3anmcarb rMnoTe3dy OTHOCUTENIbHO YCTaHOBNEHUS 3a-
BUCUMOCTU;

— onpenennTb, Kakne ycnoBusa HeobOXxoAuMMO CO34aTb AJiS MPOBEPKM TUMO-
Tesbl;

— onucatb OMbIT, KOTOPbIA Bbl ByAeTe BbINONHATD;

— TMPOBECTU OMbIT, ero peaynsrarbl 3aduKCUpoBaTb B TeTpanu;

— cpAenartb BbIBOA, O MOATBEPXOEHUU TMMNOTESbI;

— cdopmynmpoBaTb BbIBOA, O BbIIBIEHHOM 3aKOHOMEPHOCTN.

Ypok 6. Aepecamuvie cocmosiHus eeuiecme

Ilenu ypoka: ¢jopMupoBaHUE YMEHUI pPasjauyaTh TPU arperaTHbIX CO-
CTOAHMA BeIlecTBa W yCTaHABJIMBATh B3aMMOCBS3U MeKIAy HUMH Ha OC-
HOBe B3aMMHBIX II€PeX0/I0B, UJLJIIIOCTPUPOBATH BTU IIepeXobl IpUMepaMu.

®dopmupoBanue YY/I:

¢ JIMYHOCTHBIX: IIOHMMAHMIE B3aNMOCBS3U AarperaTHoOro COCTOSHMS
BeIlleCTBa U YCJIOBMUH, B KOTOPBIX DTO BEIIIECTBO HAXOLUTCS;

¢ mo3HaBaTeJbHBIX: YMEHUs O0bJACHATh B3aMMHBIE IIEPEXOAbl arperar-
HBIX COCTOSIHUI BeIlleCTBA M3MEHEHHEeM HX CTPOEHHSA B 3aBHCHUMOCTH OT
YCJIOBUII; IPOBOAUTEL aHAJIMN3, CUHTE3, CpaBHeHMte, 0000IeHne, aHaJIOIHIO;

¢ peryiIaTUBHBIX: yMeHHE BHOCHUTh HEOOXOAMMbIe IOIIOJHEHUS U
KOPPEKTUBBLI B CXeMY B3AWMMHBIX IIEPEXO00B MeEXKAY arperaTHbIMHU CO-
CTOAHUAMHN OJHOT'O M TOTO ’K€ BeIllecTBa IIPH PACCMOTPEHHU BO3TOHKU
u JecybamMaIium;
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¢ KOMMYHUKATUBHBIX: MJIAHWUPOBAHWE Yy4YeOHOTO COTPYAHWUECTBA C
yYHUTeJIeM W CBEPCTHUKaMMU; BBIPDAKEHUE CBOMX MBICJIEH C JOCTAaTOUHOM
TOJTHOTOM M TOUYHOCTHIO; apryMeHTaIs CBOEr0 MHEHUSA U MO3UIUU B
KOMMYHUKAI[UN; YUYET Pa3HBbIX MHEHWI; MCIIOJb30BaHUE KPUTEPUEB IJIA
000CHOBAHUSA CBOErO CYKJIEHUs; pasperreHre KOH(MIUKTOB.

Pecypcrr: memoHcTpanmuu (cobupanme mpubopa s IIOJyYeHUA rasa
U TPOBEePKa ero Ha repMETUYHOCTh; BO3TOHKA «CYXOTO0 JibJa», MOJda WU
HadranmHa); Ja00PATOPHBIA OIBIT (arperaTHble COCTOAHHA BOABI); IIpe-
3eHTaIuA K YPOKY.

Xonm ypoka

1. Tpu arperatHbiX COCTOSIHUSI BelLLeCcTBa

Yuurenab JeMOHCTPUPYET CEPUIO CJIANAOB C M300PaAKEHUAMU Pa3JIUU-
HBIX SABJEHHUI: TasHMWe COCYJeK, o0pasoBaHMe CHEXHHOK, BBIIAJeHIe
POCHI U €€ mcIlapeHue, APyrue IpuMepbl (PpU3MUECKUX SABJIEHUI, CBI3aH-
HBIX C M3MEHEHHEeM arperaTHOr0 COCTOSHMNS BOJBI, M HPOCUT yUaI[UXCs
OTBETHUTHL HA BOIIPOC:

— Kakwue saBienus Bbl Habaomaere? CBOM OTBET MHOSCHITE.

PesyabpraToM 5TOro srama ypokKa SBJSETCS BBIBOJ, UTO pedyb HUAET 00
OJHOM M TOM JK€ BeIlleCTBE — BOJE€ B Pa3JMUHBLIX arperaTHbIX COCTOS-
HUAX. ITOT BBIBOJ IIOATBEPKIAETCA BBLIIOJHEHNEM SKCIepHIMEeHTa.

JlaGopaTopHbIi OonbIT

HABJIIOAEHUE TPEX ATPEFATHbIX COCTOAHMIA BOAbI

Lens: HabnwoaeHne 1 0ObACHEHME CYLLECTBOBAHUSA TPEX arperarHbiX CO-
CTOSIHUWM BOAbI.

OGopynoBaHMe u peakTuBbl: J1TaOOPATOPHbLIV LUTATUB C KOMbLLOM, dapdo-
poBas Yallka AfS BbiMapuBaHUS, CMUPTOBKA, CMAWYKM, KYCOYEK Jibaa.
3apaHue: NPOBECTU OMbIThbl C BOAOW U MCCNenoBaTb TPU €€ arperarHbixX
COCTOsIHUA (TBEPOOE, Xuakoe, ra3oobpasHoe).

UHcTpyKuns

1. Monoxunte kycoyek nbaa B GapdOopoByO HaLlKy, MOMELLEHHYIO Ha KONbLO
nabopaTtopHOro wiTatuea.

2. HarpeBaiTe yaliky CO NbOoOM 00 MOSIBNEHUS XUOKONO COCTOsIHMA. Kakoe
aBneHne (pusnyeckoe MM XMMuyeckoe) Bbl Habnogaete? [arte nosicHe-
HUS.

3. MpoponxanTe HarpeBaTb Yallky C BOOOW OO €€ uncnapeHus. Kakoe saBne-
HMEe B 3TOM chnyyae (pusnyeckoe unm xmmmyeckoe) Bbl Habnopaete? Jainte
MOSACHEHMS.




4. OTBETLTE HA BOMPOCHI:

e Kakumun arperaTHbIMU COCTOSIHUSIMU XapakTepuadyeTcs Boga?

e Kakme nepexodpl U3 OAHOI0 COCTOSIHMS B OPYroe Bbl HaGnoganm y BoObl?
5. Cpenarite BbIBOO, O MPUYMHAxX CyLLECTBOBAHUS TPEX arperarHbiX COCTOSI-
HUIN BOAObI.

6. OdpopmuTe OTHET B BMAE Tabnuupbl.

Yro meaai Yro mabiaromajt BoiBogbI

3aTeM yUYUTeNb IIEPeXOAUT K XapaKTePUCTUKe TasoB, JKUIKOCTEN u
TBEPJBIX BEIECTB HA OCHOBE PAl3JUUUil B UX CTPYKTYpPax W CBOMCTBAX,
oIpeeiseMbIX 9TUMU CTPYKTypaMu, ¢ OIOPOM HA TEKCT yueOHUKAa, OpHU-
eHTUPYA ydallluxcdA Ha IIJaH NelCTBUI.

1. Ysnamo, nouemy eeuiecmaea Mmozym HAX00UMbCA 8 MPEx azpe-
2AMHBLX COCMOAHUAX: MBEPOOM, HUOKOM, 2A3000DA3HOM.

2. BwiacHumb, ¥mo npoucxooum ¢ 4acmuuamu, COCMAasAsioUUMU
amu seujecmaa.

3. Ymounumo, Kak HA3bLEAIOMCA NPOUECCHLL 83AUMHBLX Nepexodos
u3 00H020 cocmosHus 6 Opyzoe.

4. Haiimu npumepv. 63aAUMHbLX nepexodos8 geujecme u3 o0HO020 azpe-
2aMH020 COCMOAHUSL 8 OpYzoe, KOMopbLe NPOUcxodsam 8 npupode, 8 6bLmy.

Brinosnenue 3-ro u 4-70 MyHKTOB IIJIaHa ITO3BOJISIET MEPEUTHU K CJe-
OyIOIeMy STamy ypoKa.

2. B3auMHble nepexoabl mexay arperatTHbiMyU COCTOSSHUAMU OOHOIo mn
TOro XXe BeljecTBa

9TOT 9TaAll MOYKET BBIIOJHATHCA B PEXKHME CAMOCTOATEIbHON PabOoThI
¢ y4eOHUKOM IIO 3aJaHUIM.

1. JJonuwume npedioxceHus.

Bem;ec'rBa B 3€MHBIX YCJIOBHAX MOI'yT HaXOAUTHBCA B TpéX arperaTHbiX COCTO-
AHUAX:

Kougencanmua —

Wcnapenne —

Kpucrannusamnua —

IInaBienune —

Bosrouka, uau cybammamumsa —

Hecybmumanmsa —
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2. latime xapaxmepucmuky maeépdozo cOCMOSHUS.

ITosno:xkeHMe MOJIEKYJ YIOPAMOUYEHHO/HEYIOPALOUeHHO.
BsaumogeiicTBre Mexay MOJIEKYJIaMU CHUJIBHOe/ciiaboe.
Paccrossiuue mMexay MoJeKyJamMu 00JbIlloe/MajieHbKoe (II0 cpaBHe-
HUIO C pasMepaMH’ CAMUX MOJIEKY.JI).

O6samatoT/He 00JIaJal0T TEKYYeCThIO.

CixuMaeMbl/He CyKUMaeMbl.

CoxpaHAIOT/HE COXPAaHAOT (opMmy.

CoxpaHAIOT/He COXPAHSIIOT 00BEM.

3. Haiime xapaxmepucmukry H#udK0oz0 COCMOAHUA.

o TTomosxeHrne MOJEKYJ YIOPSAZOUEHHO/HEYIOPAJOUEHHO.
BsaumogeiicTBre MeXKIYy MOJIEKYJIaMU CHUJIbHOE/cyaboe.
Paccrossinue mMexay MoJeKyJamMu 00JbIlloe/MajieHbKoe (II0 cpaBHe-
HUIO C pa3MepaMi CaMHUX MOJIEKYJI).

O6samaioT/He 00JIaJaI0T TEKYYeCThIO.

CixuMaeMbl/He CyKUMaeMbl.

CoxpaHAIOT/HEe COXPAaHAT (popMmy.

CoxpaHAIT/He COXPAHSIIOT 00BEM.

4. [laiime xapaxmepucmury 2a3000pa3H020 COCMOAHUSA.

o TToso:xeHre MOJEKYJI YIOPAIOUEHHO/HEYIOPAI0OUEHHO.
BzaumogeiicTBue MeyKAy MOJEKYJaMU CUJIbHOe/ciiaboe.
Paccrosuue mexay MoJiekyJiaMu 0OJbIIOe/MajieHbKoe (II0 cpaBHEe-
HUIO C pasMepaMy CaMHUX MOJIEKYJI).

o CoxMaeMbl/He CyKUMaeMbl.

o COoXpaHAIOT/HE COXPaHAT (popMmy.

e COXpaHAIOT/HE COXPAHAIT 00BEM.

e OGsamaroT/He 00JIAJAIOT TEKYYECTHIO.

IIpu cocTaBeHUM 9TOUW XapPaKTEPUCTUKU Ta30B yUUTEIb MTEMOHCTPU-
pyeT cobupaHue mpubopa IJis MOJYyUYeHUs ra3oB U IPOBEPKY ero Ha rep-
METUYHOCTh, OPUEHTUPYSACh Ha puc. 13 yueOHUKA.

5. Ilpusedume npumepvbl. 83AUMHbBLX Nepexodo8 seuw,ecms u3 00H0z20
azpezamHozo COCMOAHUSL 6 Opyzoe, Komopwvle npoucxodam 6 npupoode,
8 Ovimy.

PesysnbTaToM 9TOW caMOCTOATENIbHON pPabOThI ABASETCA (PUKCAIUSI
HOBOT'O 3HAHUI.




BemrecTBa B 3eMHBIX YCJIOBUAX MOTYT HAaXOOUTHCSA B TPEX arperaTHbIX CO-
CTOSHUAX: ra3000pPa3HOM, KUJIKOM U TBEPIOM.

KonmeHcanusa — mpoliecc Iepexojia BeIlecTBa U3 ra3000pa3HOI0 COCTOAHUS
B JKUIKOE.

Hcnapenune — mpoliecc Iepexoja BeIllecTBa U3 JKUAKOTO COCTOAHUS B Ta-
3000pasHoe.

Kpucranmuzammsa — IIpoIlecC IIepexoja BeIecTBa M3 JKUIKOTO COCTOSHUS
B TBEpIoe.

IInaBaeHne — IIPOIlECC IEPEXOja BeIlecTBa M3 TBEPAOTO arperaTHOro Co-

CTOAHUA B KHUIKOE.

Bosronka, wim cyGaumManus — IIPOIECC IIepexoja BelecTBa W3 TBEPOro
arperaTHOro COCTOSAHHUS Cpasdy B rasoobpasHoe, MUHYS KHUIKOE.

Jecyomumanusa — IIpeBpallleHre ra3000pa3HOro BeIecTBa B TBEPIOE.

J
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1. N3yunte § 5.

2. BbINONHMUTE YCTHO 3aaaHuvs.

1) MNpocToe BeLwecTBO Moa, — KpucTassibl cepo-dunonetosoro upseta. Npu
BO3roHke mopa obpasyloTcs duoneTtoBble Napbl 9TOro Bewectsa. «Mopy»
B MepeBOoAe C rPeyeckoro o3Ha4vaeT «duoneToBbir». OObACHUTE, Kak U3-
MeHsIeTCsl arperaTtHoe COCTOsiHME moda Mnpu HarpeBaHWuu.

2) OObACHUTE MPOUCXOXAEHNE POCHhI B NMPUPOAE.

3. 3anonHute Tabnuuy.

BewecTBO ArperatHoe dusnueckoe HazBaHue

cocTosiHue aBfieHue npouecca
BeluecTBa

Kncnopog, CxwnxeHne kmcnopoaa

Xeneso MnaBnexHne xenesa

Bona O6pazoBaHne CHEXMHOK

Non BosroHka mnoga

kanechnbn?l ras O6pas3oBaHue «Cyxoro fibaas» 1)




Y,
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IJIABA 111

CMmecu BelmiecTB, MX COCTAaB

G 9

OCHOBHbIe AnpaKTUYEeCKne uenv

PasnuyaTtb 4ncTble BewlecTBa U CMECU, FOMOFEHHbIE N FETEPOreHHbIE CMEe-
cun, razoobpasHble, Xuakme u TBEpaAble cMecu. MinniocTpupoBatb pasfinyHble
TUMNbl CMECEN NpuMepamMu.

Y3HaTb, 4TO BO34yX — MpupoaHas raszoBasi CMeECh.

XapaktepnaoBaTb 0O6LEMHYIO O0/0 KOMMOHEHTA ra30BOM CMECU N Ha 9TOW
OCHOBe — coOcCTaB BO3ayxa. [1poBOANTbL PaCYETbl C UCMOJNIb30BAHNEM MOHS-
TNA «0ObEMHAsA [0JS1 KOMMOHEHTA CMECU».

XapakTepunsoBaTb pacTBOpeHMEe Kak dusmnyeckoe ssneHme. Pasnuyatb
pacTBOPUTENIb U PACTBOPEHHOE BELLECTBO.

XapakTtepnsoBartb MacCOBYIO O0JII0 PACTBOPEHHOro BeulecTsa. [poBoanTb
pacyé€Tbl C UCMONb30BAHMEM MOHATUS «MacCoOBas O0NI9 PAaCTBOPEHHOrO Be-
LecTea».

YctaHaBnMBaTb aHanorMm Mexay MNOHATUSMU «MaccoBasa [0S pPacTBO-
PEHHOro BeLlecTBa» M «MaccoBas OoNs npumMmecen». NpoBoanTb pacyéTbl C
MCNOJNIb30BAHNEM 3TUX MOHATUMN.

MnnocTpupoBatb NpuMepamMn CTeNeHb YMCTOTbl BELLECTB.

Ypok 7. Hucmwvie sewecmeéa u cmecu

Ilemn ypoka: pa3BuTHe 3HAHUU O BeIeCTBAX U UX HAXOKIECHUU B
OpUpoJe HPU YCBOEHUM IOHATUUN <«UYUCTOE BEIECTBO» U «CMECh», op-
MyJUpPOBaHMNE TPEICTABIEHUSA O KJIACCUPUKAIIUU CMeceld M0 TPUIHAKY
arperaTHOTO COCTOSAHUA (TBEpABIE, :KUAKIME, Ta3000pas3Hbie), a TaKKe IO
BU3YaJBbHBIM CBOMCTBAM (IOMO- U T€TEePOTeHHBIE).

®dopmupoBanue YY/:

JUYHOCTHBIX: IIOHMMAHMWE, UYTO abCOJIOTHO UYHNCTHIX BEIeCTB B
OKPYJKaIoIlleM MUuPe UYPe3BbIUaiiHO MaJo;

MO3HABATEJbHBIX: AHAJIN3, CUHTE3, CPaBHeHHe, 0000IeHue, aHa-
JIOTHs, KJacCU(pUKAIMA CMeCeill II0 PasjJnYHBIM IIPHU3HAKAM; H3BJIeUYe-
HHe HeoOXoamMoii MHMOPMAIIUN M3 TEKCTOB; OIpelejieHMe OCHOBHOU u
BTOPOCTEIIeHHON MH(MOPMAIINNU; OCO3HAHME 1 IIPOMU3BOJILHOE IIOCTPOEHIE
pPeUYeBOro BLICKA3LIBAHIS;



¢ peryasiTUBHBIX: OCO3HAHNE HEOOXOIVMMOCTH XapaKTepu30BaTh He
TOJBKO Ka4Ye€CTBEHHYIO, HO M KOJIMNYECTBEHHYIO CTOPOHY IIPDMPOAHBIX U
NCKYCCTBEHHBIX CMecefI;

¢ KOMMYHUKATHMBHBIX: MJIAHWUPOBAHMWE Yy4YeOHOTO COTPYIHHUYECTBA C
yUMTEeJEeM UM CBEPCTHHUKAMM; BbIPasKeHHEe CBOUX MBICJEH C JOCTATOUHON
IIOJIHOTOU U TOYHOCTBIO; aprymMeHTanmsda CBOEro MHEHMNA N IIO3UIIMN B
KOMMYHUKAIINY; YUYET PA3HBIX MHEHUH, MCIIOJIb30BaHNUE KPUTEPUEB IJIA
000CHOBAHUSA CBOETO CYKIEHHUS; paspellieHre KOHMJIMUKTOB B CjJaydae uX
BO3HUKHOBEHUA.

Pecypchl: KOJLIEKIIUM MWHEPAJIOB M TOPHBIX IIOPOJ[, BUIEOCIOMKETHI,
Ope3eHTanA K YPOKY.

Xonm ypoka

1. NMoHATME O YMCTOM BelleCTBe U CMecu

ITpoBoauTcs 0000IleHMe TOJYUYEHHBIX paHee CBEeIeHHil O BellecTBax
KaK BBeJleHHe B TeMy ypoKa. I9TO 0000IleHNe YUNTeJIb HPOBOIUT B (OP-
Me Oecenbl.

— Yro BBI 3Haere o temax? (Tema cocTroAT M3 BeIlecTs.)

— UYro BBI 3Haere o BelrmecTBax? (BelecTBa MOI'yT COCTOATH M3 MO-
JeKyJ (MOJIEKYJISAPHOE CTPOeHMe), aTOMOB MW MOHOB (HEMOJIEKYJISAPHOEe
cTpoeHue). BelecTBa MOTYT HaXOAUTHCS B PA3HBIX arperaTHBIX COCTOS-
Huax ((KUIKoe, TBEpHoe, rasoobpasHoe). Kaxmoe BelecTBO MMeEEeT CBOU
UHIWBUAYAJbHbIE CBOIICTBA.

ITonBenenre mTOroB Geceabl MOYKHO OTPA3UTh C IIOMOIIBIO JIOTHUE-
CKOU IIEHOYKM: Tejia —> BelecTBa (MOJIEKYJIAPHOE HJIN HEMOJEKYJIAp-
HOE CTpPOeHue) —> OIpeeIéHHOEe AarperaTHoe COCTOAHHWE MPHU OOBIYHBIX
ycaoBuax (SKMaKoe, TBEpaoe, ra3oo0pasHoe).

3aTeM y4YuUTeJb NEeMOHCTPUPYET CTaKaH C AUCTUJJINPOBAHHOW BOMOM
U IIPOCUT y4YaIIMXCs yKasaTh, KaKoe BeIeCTBO HAXOIUTCS B CTaKaHe.
CeMUKJIACCHUKY YTBEPIKIAIOT, YTO B CTaKaHe YHWCTas BOJA. 3aTeM y4u-
TeJb 0epéT BTOPOM CTaKaH C AUCTUJIJINPOBAHHOW BOMOM U A00aBJsSET B
Hero II0BapeHHYIO COJIb.

— A ceifuac BO BTOPOM CTaKaHe IIO-IIPEeKHEeMY HaXOAUTCS ULCTOE Be-
miectBo? (Her, TamM HaxomsaTCs ABa BellleCTBA: BOAA U IIOBApPEHHAS COJIb.)
Yro mber caenanu? (Cmemranu.) Kak M0OKHO HasBaTh BeIECTBO, KOTOPOE
noayumnan Bo BropoMm craxkame? (Cmech.) Uem oTimuaercsa cMeCh OT UM-
CcTOro BelecTBa?

B pesyabraTre opMUpPYyeTCS MOHATHUE «CMECH».

Ianee yumrens obpamiaercad K TPOOJIEMHOMY BOIIPOCY, BBIHECEHHOMY
B Hauajo maparpada: BepHO JIM CJIOBOCOUETAHUE «MOJIEKYJa BO3AyXa»?

y
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B xome obOcy:xmenus mpobjeMbl ydalluecs NPUXOAAT K BBIBOAY, UTO
BO3IYX IIPEACTaBJISIET cO00I ra3000pas3Hyio cMeCh. ¥ UHUTEJb IIPOCUT IPU-
BeCTH HpPUMEpPHI APYTrHUX rasoo0pasHbIX cMecell (HampuMmep, TPUPOTHBIH
ras). 3aTeM OH IpeaJjaraeT IIOAYMATh O APYTrUX THUIIaX CMeCceHd o IIpu-
3HAKy arperaTHOTO COCTOAHUA: JKUAKUE W TBEpAble. Ilo aHamoruu c pe-
IIeHreM IIPo0JeMbl O BEPHOCTH CJIOBOCOUETAHUS <«MOJEKYyJa BO3IyXa»
0o0CyKIaeTcsl CJIOBOCOUETAHMNE «MOJEKYJIa MOPCKOI BOMIBI».

O000II[eHEeM 5TOT'0 dTalla YPOKa SBJISIETCS CXeMa:

Cmecu 1o arperaTHomMy COCTOAHUIO

IIpumepsr

3aTeM yuuTeslb 3amaéT eIlé OAUMH HPOOJIEeMHBINI BOIPOC:
— TosnbKO JM arperaTHoe COCTOSHUE MOMKET CJIYKUTH IPU3HAKOM
IJis KJaccu(puramuu cmeceii?

2. Knaccudukauua cmecein no BudyasibHbiM CBOWCTBaM

B mauajie sToro srama ypoxa peKOMeHAyeM IIPOBECTH JabopaTOPHYIO
padoTy II0 M3y4YeHHIO0 O0pas3IlOB I'PAHHTA C IIOMOIILI0 YBEIMUYNTEIHLHOI'O
cTekJia. B pesyJjbrare ydalmecs € IOMOINBIO YUUTENSd MPUXOLAT K BbI-
BOAYy O TOM, UTO I'PAHHUT — O5TO HPUPOLHASA HEOLHOPOLHAS CMeCh pas-
JWYHBIX BEI[eCTB: KBapila, CJIOAbI, IIOJEBLIX IIIIaTOB.

Ob6cy:xaeHue mIpPoOOJEeMBI UMCTOTO U IIBLIBHOTO BO3AyXa IIO3BOJIUT
OPUHATU K BBIBOAY O BO3MOJKHOCTHU €IIé ONHOI KJaccupUKaIUU CMeceli:
roMo- W reTeporeHHbIE.

Yuurespb HPOCUT HPUBECTU NPUMEPHLI CMecCeld STHUX THUIIOB, M3BECT-
HbIe y4YaIl[MMCSA N3 KYPCOB APYIUX €CTECTBEHHO-HAYYHBIX AUCIUILINH U
U3 IOBCeIHEeBHOTO oImbiTa. O0O0OIIEHMeM 3TOTO STalla yPoKa MOXKET CJIy-
JKUTHL O(POpMJIEHNE TabJIUIIBI.




T'omo- u reTeporeHHble IIPUPOJHBIE CMeCHu

Tun cmecu CocraB cmecu IIpumepst

T'omorennas

T'ereporennasa

B xoume yporka mpomcxonut (uKcanusag HOBOTO 3HAHUI.

( Cmecu — 3TO coueTaHUe ABYX WJIN 6oJiee BeIlecTB.

CMmech, B KOTOPOI YAaCTUUYKU COCTABIAIONIUX €€ BeIeCTB BUIHLI HEBOODY-
JKEHHBIM TJIa30M HWJM II0J MHUKPOCKOIIOM, HA3LIBAIOT HEOAHOPOIHOM MU TreTe-
POTeHHOIi.

CMecb, B KOTOPOM [Oake C MOMOINBI0O YBEINUYUTEJIbHBIX IIPUOOPOB HEJIb3S
YBUAETh YACTUIIBI COCTABJISAIONINX €€ BEIeCTB, HA3HIBAIOT OJHOPOIHON WU TO-
MOTE€HHOM.

ITo arperaTHOMY COCTOSIHHIO CMeCH OBIBAIOT ras3o0o0pasHble, KUIKHE, TBEP-
nInle.

\

1. N3yunte § 6.
2. 3anonHute Tabnuuy, UCNoNb3ysa NpUMepPbl cMecel n3 naparpada y4eb-
HUKa, 3HAHNA MO CMeXHbIM guncuunjinHam " BO3MOXHOCTU MHTepHeTa.

MpupoaHble U UCKYCCTBEHHbIE CMECK

ArperatHoe cOCTOSiIHUe Mpumepsbl cmecu Bup cmecu
KOMMOHEHTOB CMecu (ooHopopHas,
HeoaHopopaHaNa)

TBEpooe — TBEpPOOE

Xunokoe — TBEpPOOE

XKunpokoe — >xnpkoe

lazoobpazHoe — Xuakoe

la3oobpa3Hoe — TBEpOOE

[a3oob6pasHoe — razoobpasHoe

3. BbinonHnTe AOMALUHUA 3KCMEPUIMEHT.

N\
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JlabopaTopHbI ONbIT

M3YHEHME COCTABA BEbITOBbIX KYJINHAPHbIX
N XO3ANCTBEHHbBIX CMECEW

Llenb: o3HaKOM/IEHME C Pa3IYyHbIMU BUOAMU FE€TEPOreHHbIX W FOMOreH-
HbIX CMECel, KOTOpble YeIOBEeK UCMOSb3yeT B ObITy.

OGopynoBaHUE U peakTUBbl: KyJMHAPHbIE U XO3ANCTBEHHbIE CMecu
(CTUpanbHLIN MOPOLLOK, CMECb OJ19 BbiNeykn GJMHOB UM TOPTOB, 3yOHas
nacra, LamMryHn, HarnuTKW, OKOHHAsA 3amaska, CTPOUTESibHas CMECH).
3apaHune: 3y4ynTb COCTaB ObITOBbLIX KY/IMHAPHbLIX N XO3AMCTBEHHbLIX CMe-
cel Nno aTUKeTKam W OMNpeaesivTb BUO, CMECU.

UHCcTpYKUMS

1. Cobepute uMelowmMecs B BalleM AOME YNakoBKM OT KYJIMHAPHbIX U XO-
39CTBEHHbIX CMECel: CTUpasbHOro rnopoLlka, CMecu Afnsa Bbinedyky 611MHOB
WAN TOPTOB, 3yOHOI MNacTbl, WAMMYHEW; 3TUKETKM OT BYTbIIOK C HanmMTKamm
T M

2. N3yunTte cocTtaB pasfinyHbIX BUOOB CMECEN MO CBEAEHUSIM Ha yrakoBKax.
3. Pesynbtatbl npoaenaHHon paboTbl 3adukcupyinTe B Tabnuue.

HaszBanue Bupg cmecu ArperatHoe KoMmoHeHTEI
cMecHu (romoreHHasa COCTOAHME cMecHu
MM TeTepPOreHHas)

Ypok 8. lazosvie cmecu. Obsémuas dons
KOMNOHEHMAa ea3080il cmecu

IMenu ypokra: dopMmpoBaHWE aJaropuTMa AEUCTBUII B BBIUYUCJIEHUU
00BEMHON MOJIM KOMIIOHEHTOB I'a30BOII CMECH.

®dopmupoBanue YY/:

¢ JIUYHOCTHBIX: OCO3HAHME HEOOXOAMMOCTU HE TOJbKO KauyecTBeH-
HOM, HO U KOJUYECTBEHHOM XapaKTePUCTUKU Ia30BBIX CMeCeli;

¢ mo3HABaTeNBHBIX: YMEHUs XapaKTepu30oBaThb OOBEMHYIO [OJIIO
KOMIIOHEHTOB I'a30BOM CMeECU M Ha DTOI OCHOBE — COCTaB BO3JyXa; IIPO-
BOAUTH aHAJNN3, CUHTE3, CpaBHEHUe, 0000IMeHre, aHAJOTHUIO; TPOBOIUTH
PacuéThl C WCIOJIb30BAHWEM IIOHATUS «00BEMHAsS JOJA KOMIIOHEHTa Ta-

L 30BOM CMECU»;




¢ peryjasiTUBHBIX: OIIpeJeJieHNe IIOCJIeNOBATEIHLHOCTH IIPOMEXKYTOU-
HBIX Iejieil u oopMJIeHNe KOHEUHOTO Pe3yjabTaTa IPU IPOBeLeHUU pac-
4ETOB; CaMOOIIEHKA;

¢ KOMMYHMKATHUBHBIX: IIJIJAHWPOBaHUE YUYEOHOTO COTPYAHUUECTBA C
yuuTeJIeM U CBEPCTHUKAMMU; BBIPAKEHWE CBOUX MbICJell € AOCTaTOYHOI
IMOJTHOTOM ¥ TOYHOCTHIO; apryMeHTAallusl CBOEr0 MHEHUS U IMO3UIUU B
KOMMYHUKAIIUN; YYET PA3HBIX MHEHWM, MCIIOJb30BAaHUE KPUTEPUEB MIJIA
000CHOBAHUSA CBOET0 CYKIEHU.

PecypcshI: mipeseHTanua K ypoKy.

Xox ypoka

1. NMoHaTne «00BEMHAA AO0NI9 KOMMOHEHTa ra3osoil cmMmecu»

B mauasie ypoKa y4uTesb NJEeMOHCTPUPYET BUAeOGPArMEHT UJIU OIIBIT
Mo M3y4YeHHIO cocTaBa Boadayxa. C 9TOM IeJbI0 MOYKHO MCIOJH30BATh
BbIHECEHHOe B HavaJjo maparpada ommcaHume omnbiTa JlaByasbe (puc. 23
yueOHMKa) U HIPOoOJIeMHBINI BOIPOC.

3areM yuuTeJ b HOAUEpPKUBaeT, uto 1/5 o0bémMa BoO3myxa, MIPUXOM-
miasicsa Ha JOJI0 KHCJIOPOZA B €ro COCTaBe, — 9TO JHINb HPUOIMKEHHAT
KOJIMYecTBEHHAs XapaKTepucTukKa. bBojee TOYHO COCTAB BO3AyXa OTpa-
JKaeT cxeMa, IpuBeféHHAs Ha puc. 24 yuyeOHHKA.

Hamee mpoucxoauTt (puKcCAIMA HOBOTO 3HAHUI.

00BéMHOII [oJIeli KOMIIOHEHTA Ta30BOM CMECH HAa3bIBAIOT OTHOIIIEHUEe
o0bEMa MTaHHOTO rasa K o0IIeMy O0BbEMY CMECH.

o(rasa) = M,
V (cmecu)
rae ¢(rasa) — oO0BEMHaA JOJIA rada B CMeCHU BOBAYXAa;
V(rasa) — o0Bwém rasa (J);
V(cmecu) — 00BEM cmecu Bosxpyxa (JI).

J

2. PacuyéTbl ¢ UCMOJIb30OBaHUEM MOHATUA «O0ObEMHAA A0JI9 KOMMOHEHTA
rasoBom cmecwu»

OrpaboTKa pacuEéTHBLIX YMEHNH XM HABBIKOB C MCIIOJb30BAHMEM IIOH-
TUA «00BEMHAS MOJISI KOMIIOHEHTAa Ia3oBOil CMeCH» IPOBOLUTCS C IIOMO-
IIBIO PeIlleHus psAga 3ajad: IepBble 2—3 3a4aul PeIlaTcsd YUeHHKaMU
Ha JOCKe IIPU IIOAJEPIKKEe YUUTEJSA, OCTAJbHBIE — CaAMOCTOSATEJJbLHO.

1. BrluncauTb, Kakoil o0bEéM Kucjaopoza comep:xkutrcsa B 500 a1 Boas-

nyxa.
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2. Amamus armocgepbl Bemepbl mokasas, uro B 200 mMa BeHepuaH-
CKOTr0 «Bo3ayxa» comep:xutcsa 194 ma yriexkuciaoro rasa m 6 mJj asora.
PaccunraiiTe 00b€MHBIE OJM ra3doB B aTMocgepe MIJIaHEThI.

3. Obbémuas mous aproua B Bodayxe 0,9% . Kakoit 00bEéM Bosmyxa
HeoOXoAUM 1A mosxydeHuss 125 m® aproma?

4. O0bpéMHas mOJII MeTaHa B MIPUPOSHOM rasze cocrasiasger 92%.
B xakom 00Bm€me aTOH rasoBoii cmecu Oyzer cozep:karbesa 300 mua me-
TaHa?

5. Cvmemraau 16 1 xucaopoma u 12 j1 yriexkucyoro rasa. Hailigure
00BbEMHYIO MOJI0 KasKJIOT0 rasa B MOJYUEHHOII CMeCH.

B xome camocToATenbHOII PabOThI OTAEJbHBIM yUYEeHHUKaM OKAa3bIBaeT-
cAd WHAWBUAYAJbHAS IIOMOIIL CO CTOPOHBI YUUTEJNS WUJIU OJHOKJIACCHU-
kKoB. IIpoBepka caMoCTOATENBHON PaOOTHI ITPOBOAUTCA II0 TOAPOOHOMY
0o0pasity, mpeicTaBIeHHOMY YUYHTEeJeM B IIPEe3eHTAI[UU.

AJdomawiHee 3apaHue

1. N3yunte § 7.
2. BbinonHuTe nNMUCbMEHHO 3adaHusa 4—7 ns pybpukn «[poBepbTe CBOU
3HaHUA».

Ypok 9. Maccosas doas pacmeopénnozo eeujecmaa

Ilean ypoka: (opMupoBaHUE aJIrOPUTMa MEHUCTBUHA B BBIUUCIIEHUU
MAacCOBOI IOJIM PACTBOPEHHOTO BeIeCcTBA.

dopmupoBanue YY/:

¢ JIMYHOCTHBIX: OCO3HAHME HEOOXOAMMOCTM HE TOJIbKO KAaueCTBEH-
HOI, HO M KOJIMYECTBEHHOI XapaKTepPMCTHUKU BONHBIX MJIU APYTIUX K-
KHX PacTBOPOB;

¢ mo3HaBaTeJbHBIX: YMEHHE XapaKTepHu30BaTh pacTBOpPeHUe Kak (Pu-
3UYECKUN IIPOIleCC, IIPUMEHSATh MACCOBYIO MTOJIIO PACTBOPEHHOT'O BeIlle-
CTBa KaK KOJHUYECTBEHHYIO XapPaKTEePUCTHUKY KOHIEHTPAIlMU PacTBOPAa;
IPOBOAUTH aHaJ W3, CUHTE3, cpaBHEeHUe, 0000IIeHre, aHaJOTHIO; ITPOBO-
OUTH PACUYETHI C MCIOJb30BAHUEM IIOHATHUA «00bEMHASA MOJA KOMIIOHEH-
Ta Ta30BOM CMeECHU»;

¢ peryasaTHMBHBIX: OIpeJesieHIle I[IOCJIeI0BaTeIbHOCTU IIPOMEKYyTOU-
HBIX IIeJiell 1 o(popMJIEHNEe KOHEUYHOI'O pes3yJbTaTa IPU IIPOBEIeHUHN pac-
4ETOB; CAMOOIEHKA;




¢ KOMMYHUKATHUBHBIX: IJIAHWUPOBAHWE y4YeOHOTO COTPYAHUUYECTBA C
yUYHUTEJeM U CBEPCTHUKaMMU; BBIPAKEHWE CBOMX MBICJIEH C JOCTATOYHOM
TOJTHOTOM M TOYHOCTHIO; apryMeHTaIls CBOEr0 MHEHUSA U MO3UIUU B
KOMMYHUKAI[UN; YUYET Pa3HbIX MHEHWI, MCIIOJIL30OBaHUE KPUTEPUEB IJIA
000CHOBAHUSA CBOETO CY:KJIEHUS.

Pecypcshr: 00pas3ibl MEIUITMHCKUX W HHUINEBBIX PACTBOPOB C YKa3aHU-
eM MacCOBOI JOJIM KOMIIOHEHTAa; IIPe3eHTaIud K YPOKY.

Xoa ypoka

1. NMoHATME O KOHUEHTpauuu pacTBOpPOB

B mauasie ypoxa yumTes b HAllOMHWHaeT, KAK OH T'OTOBUJ PacTBOP IIO-
BapeHHOI COoJIM, KOTJa 3HAKOMMJ CEMUKJIACCHUKOB CO CMECAMM, U IIpej-
JaraeT ONpelenTh, B KAKOM M3 PACTBOPOB OyAeT comep:KaThbCsi OOJIbIIle
PacTBOPEHHOTO BeIeCTBa, €CJAW B CTAaKaHe C BOIOM pPaCTBOPSAIOT OIHY,
IBe WJIU TPU JIOMKEUKH coJu. Pasymeercs, B IOCJIEIHEM CJIydyae — BSTOT
pacTBOp, KaK IIPUHATO TOBOPUTH, OyAeT HamboJee KOHIIEHTPUPOBAHHBIM.

KoHueHTpanmusa — 5TO OTHOCHUTEJIbLHOE COJlep:KaHue KOMIIOHEeHTa B
cMecHu HJIM pPacTBOPE.

Ianee yuuTeab AejaeT aKIleHT HAa TOM, UTO HEOOXOAUMO pas3jindaThb
HOHATUA «PACTBOPUTENb» U «PACTBOPEHHOE BEII[EeCTBO».

3aTeM OH MPOBOAUT AEeMOHCTPAIIMIO 00Pa3I[0B MEIUIMHCKUX U IIU-
IIeBbIX PACTBOPOB C YKasaHMEM MAacCOBOII J0JM KOMIIOHEHTA U 3amaéT
yJaiumMcess IIpoO0JeMHBIN BOIIPOC, B3ATBHINA M3 maparpada ydyeOHMUKA:

— C momMoIIbI0 KaKO¥ BEJIMUWHBI U3MEPAIOT COAePyKaHMe KOMIIOHEH-
TOB B CMeCAX APYTOTo TUIA, HApuMep B pacTBopax? Kakoil BelnumHOMN
XapaKTepusyeTcs COCTAB PacTBOPOB?

ITo amanmormm c¢ moHATHEM <«O0BEMHAS MOJII KOMIIOHEHTA Tra30BOi
cMecu» yudallumecs JIeTKO OINpPenessioT, KaK PAacCUUTLIBAeTCS MaccoBas
IOJIS pacTBOPEHHOrO BelecTBa. IlporucxoauT (pUKcCAIMSA HOBOTO 3HAHUI.

MaccoBoii mgoseii pacTBOPEHHOTO BelIeCTBa Ha3BIBAIOT OTHOIIEHNE MacChl pac-
TBOPEHHOI'O BeIleCTBA K Macce pacTBopa.

B-B
o (8-Ba) = m(B-Ba) ,
m(p-pa)
roe o (B-Ba) — MaccoBas J0JII PACTBOPEHHOTO BEIIECTBA;
m(B-Ba) — Macca PacTBOPEHHOI'O BEIIeCTBA;

m(p-pa) — Macca pacTBopa.
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2. Pac4éTtbl ¢ MCNOJIb30OBaAHUEM MOHATUA «MacCOBas A0 PaCTBOPEH-

HOro BellecTBa»

OrpaboTKa pacyEéTHBIX YMEHWI M HABBIKOB C MCIOJIL30BAHWEM IIOHA-
THUS «MaccoBas AOJIA PACTBOPEHHOTO BEIIECTBA» HMPOBOAUTCSA C HMOMOIIBIO
pelieHuA psaga 3agayv: mepBble 2—3 3aJadyM peIlalTcd yYeHUKaMu Ha
IOCKe TIPU HOAep:KKe YUUTeJd, OCTAJIbHBIE — CaMOCTOATEJHHO.

1. B Bome maccoit 50 r pactBopusu 10 r moBapeHHOoii comu. Ompene-
JUTE MaCCOBYIO JOJII0O PACTBOPEHHOTO BEIIlECTBA B PacTBOpPeE.

2. B 100 r pactBopa comep:KuTcsa 2 T IUTbeBOU coabl. OmpenmeanTte
MacCOBYIO MOJII0 PACTBOPEHHOTO BeIlleCTBa B PacTBOpE.

3. Bemapuau 150 r pacTBopa coam ¢ MaccoBoii moieii 2% . Kakas
Macca COJIM OCTajlach B UAaIllKe II0CJe BBIITapUBAHUSI?

4. B 300 r cTOJIOBOTO YKCyCa COHEPKUTCI 9 I' YKCYCHON KMCJIOTHI.
OmnpenennTe MacCoOBYIO AOJIIO KUCJIOTHI B CTOJOBOM YKCYycCe.

5. HaiiguTe Macchl BOAbI M JIMMOHHON KMCJIOTHI, HEOOXOAWMbIE IJIs
npurorosgenusa 150 r 5% -"Horo pacrtsopa.

B xome camocToATenbHON PaGOTHI OTJAENBHBIM YUYeHUKaAM OKa3bIBaeT-
cAd WHAVWBUAYAJIbHAA IIOMOIINb CO CTOPOHBI YUUTEJNS WUJIU OJHOKJIACCHU-
KoB. IIpoBepka camMoCTOATENIbHON pPabGOTHI IIPOBOAUTCA IIO IIOAPOOHOMY
00pasily, ImpeiCcTaBJIEHHOMY YUYHTEJIeM B IIPE3eHTAI[UU.

BmecTo camocToATeNbHOM pPabOTHI yUWUTEIh MOYKET NPEIJIOKUTH Ba-
puaHT ¢ mpPodecCUOHANBHBIMU TPYIIIaMU, KOTOPBHIM IIPEAJIOKEHBI COOT-
BETCTBYIOIIME 3aJaumu.

1-a epynna — @apmaronoeu. B pomariHell anTeuke HeOOXOZUMO
uMeTh 3% -HBIM CIUPTOBOII PACTBOP KpacUTeNsd OPUIINAHTOBBIN 3eJé-
HBIN (3enéHKa). CKOJIBKO KPacuTelisd HAJA0 PACTBOPUTH B CIIUPTE, UTOOBI
nonyunuTh 10,25 r 3enéHKU?

2-a ezpynna — Kocmemosozu. Kakme Macchl ameToHa W BOJLBI HAJO
B34ATb, 4T00BI moayuuTh 500 r 30% -HOro pacrBopa ameToHa OJIs CHATHUS
Jaka?

3-a epynna — azporHombr. CpesaiiTe HEOOXOAUMBIA PACUET IJIs IIPU-
roroBienusi 2% -Horo pactBopa yaobpenuii maccoit 500 r gas KoMHAT-
HBIX pPacTeHUIi.

4-a epynna — kyaunapsvi. Onpemenmre Maccy pacTBOpa AJA IIPU-
TOTOBJIEHUSI MapuHAala, €CAU MaccoBasd NOJA YKCYCHON KHUCJIOTHI 9% u
Macca 3Toro BelriectBa B pactBope 10 r.

5-a epynna — wmeduxku. B MeguliuHe NHIMPOKO MPUMEHAIOT TaK Ha-
3bIBAaeMbIHI (PUBUOJIOTHUUECKUUA PACTBOP — PACTBOP HOBAPEHHOM COJHU C
MaccoBoii moJieii pactBopémuoro BerrectBa 0,9 %. PaccuuraiiTe macchl
coJ W BOObI, HeoOxoamMmble s npuroroBienuss 200 r Takoro pac-
TBODA.




ITo pesyabTaTam oTuéTa TPYHN 3aIOJHSAETCA TAOJIMIla HA MOCKE C II10-
CJIeIYIOIIEe IIPOBEPKOIA.

Homep Macca Macca Macca MaccoBas pons
rpynnbl | pPaCTBOPEHHOIO BOAbI, pacTBopa, PacCTBOPEHHOrO
BellecTBa, m(H,0) m(p-pa) BelwecTBa, o(B-Ba)
m(B-Ba)
1
2
3
4
5

\

1. Nayunte § 8.

2. BbinonHuTe nmMcbMeHHO 3apaHua 2—5 mn3 pybpukn «poBepbTe CBOMU
3HaHUS».

3. Bbinonnute 3agaHna 1—4 u3 pybpukun «[puMeHnTe CBOU 3HAHUS».

4. PewwunTte 3apayn.

1) Cnunn gBa pactBopa cepHon kucnoTbl: 120 r 40%-Horo n 180 r 10%-
HOro. Hangmte mMaccoBylO OO0 KUCAOTbl B MOJIyYHEHHOM pPacTBOpPE.

2) K 400 mn pactBopa C MaccoBon ponen rmagpokcmpoa Hatpua 40%
(nnotHoctbio 1,44 r/mn) npununu 150 mn Boapl. Onpenenute MaccoBYHO
[ON0 LWENOYM B MOSYy4EeHHOM pacTBOpe.

\_ 5. BbinonHnte gomMallHUN 3KCMEPUMEHT (MO XENaHUIo ydyallmxcs). Y,

JlabopaTopHbIVi ONbIT

MPUTOTOBJIEHNE PACTBOPA COJIN,
PACHET MACCOBOW LOJIM PACTBOPEHHOIO BELLECTBA
M OnbITbl C NMOJIYYEHHBIM PACTBOPOM

Llenb: NnpurotoBfieHME PacTBOPOB COJIEN, NPOBEAEHNE HEODOXOANMbIX pac-
YETOB MO OMNpenesieHMio MacCoOBOW OONM BellecTBa B pacTtBope, dopmMu-
poBaHMEe HaBbLIKOB PaboTbl C BELLECTBAMU U 0O0PYOOBaHUEM.
OGopynoBaHMe U peakTUBbI: [Ba CTakaHa U [OBE MiacTUKOBbIE OYTbIIKMU,
MOpPO3WibHas kamepa XOoJoAusbHUKa, MepHas nocyaa, Lnaresb, CTEKNAH-
Has nasoyka (4amHas noXka), MoBapeHHas CoJib, BOAOMPOBOAHAS BoAa.
3apgaHue: NpuUrotoBUTb PACcTBOP MOBAPEHHOWM COJM, OMNPEdEennTb €€ KOH-
LLEHTPauMIo N YCTAaHOBUTb pasnnyve B 3aMep3aHnM BOOOMNPOBOAHOW BOAbI
N pacTtBopa MOBAPEHHOW COJIU.
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Unctpykunsa

1. Tpwu YanHble NOXKM NOBAPEHHON conu (MOJiHble, C FOPKOI) pacTBOpUTE B
200 r (450 mn) BoAapl.
2. PaccuuTtante maccoBylo OO COAM B pacTBOpe, y4mTbiBasl, 4TO Macca
CONM B Kaxaomn noxke npumepHo 10 r.
3. MNepenenTe pacTtBOp C MOMOLLBIO BOPOHKM B MJIACTUKOBYID OYTbUIKY
obbeémom 0,5 n n ponerite Boabl A0 yKa3aHHOro obbEMa.
4. Bo BTOpYylO OYTbUIKYy HaslleinTe BOAOMPOBOAHYID BOAY TEM Xe OObLEMOM
0,5 n.
5. NomecTtute OyTbIIKM B MOPO3USIbHYIO KaMepy XOnoauibHuKa. 3arnsHute
B XONOAMIbHUK MPUMEPHO 4Yepes3 yac. Kakme npomsownn namMeHeHusn?
6. OTBETLTE Ha BOMPOCHI:

e Kakasi XnaKoCTb HA4YHET 3amMep3aTtb paHbLle?

e B kakoii ByTbiike COOepXMMOE paHblle NpeBpaTuTcs B néR?
7. Cpenaiite COOTBETCTBYIOLLMI BbIBOA,
8. PacuyéTtbl 1 onncaHme xoAa BbINOIHEHUS paboThl 3adUKCUPYTE B TeTpa-
O (MOXHO C MOMOLLBIO PUCYHKOB W MOSICHSIOLLMX HaOMmUcen).

Ypok 10. /lpakmuueckas paboma No 2.
Ilpuecomoeénenue pacmeopa ¢ 3a0AHHOIU MACCOBOILL
doseil pacmeopéHHO20 Geu,ecmaea

Iyiss poBedeHUsI 9TOUM IIPaKTHUUYECKOW pabdoThl MOKHO HCHIOJIB30BaTh
TekcT yueOHmKa Ha c. 131. TakiKe MOKHO MOAM(MPUIIMPOBATH HPaAKTUUE-
CKyI0 paboTy ¢ y4éTOM IPEAIIOYTEHUU yUuTesasd, HAIIPUMED IO CJIEAYIO-
mieMy IJIaHy.

IMenu ypoka: mpuroTroBJieHWE PACTBOPOB BEIECTB C 3aJaHHON Mac-
COBOUl m0Jiell, COBEPIIIEHCTBOBaHME yMeHHUsA paboTaTh ¢ BecaMu, MePHOMH
TOCyZIoli, XUMUYECKNMU BEIeCTBaAMU.

OOopymoBaHue M PpeaKTHUBBI: IIIIaTeJ b, BEChl C pasHOBecaMHU, Mep-
HBIN IMUJIWHADP, XUMUYECKUN CTaKaH, K0Jba, CTeKJAHHad IaJIoOuKa, IO0-
BapeHHas COJIb, caxXap, JUMOHHAsA KHCJIOTa, HUTPAT HaTpud (HaTpueBas
ceJunTpa), BozA.

3amaHue: IIPUTOTOBUTH OJMH M3 PACTBOPOB BeIlleCcTBA: IIOBApeHHAasA
CcoJib, caxXap, JIUMOHHAaA KMCJIOTAa, HAaTpUeBasd CeJUTPAa — B COOTBETCTBUU
C OIIpedeJIEHHOM MAacCOBOM J0JIel PacTBOPEHHOIO BEIlleCTBA B pacTBOpe
IO BapuaHTaM.

Bapuanr 1. 10% -HbIil pacTBOp HOBApEeHHOI COJIM, MAacca PACTBOPEH-
Horo BelrectBa 80 r.

Bapuanr 2. 5% -HbBIII pacTBOp caxapa, Macca PacTBOPEHHOTO BeIlle-

| cTBa 150 r.




Bapuant 3. 2% -HBIII pacTBOp MUTHLEBOM COAbI, Macca PACTBOPEHHOTO
BemiectBa 50 T.

Bapuaur 4. 10%-ubIii pacTBOp HUTpaTa HATPUs (HATPUEBOUN CeIu-
TPBI), Macca pacTBOpEHHOro BemiectBa 70 T.

HHCeTpyKIIUA

1. PaccunraiiTe Maccy pacTBOPEHHOTO BeIlecTBa U OOBEM BOABI IJIA
OPUTOTOBJEHUsA pacTBopa. s sToro BcmoMHUTE (POPMYJIYy, IO KOTOPOU
MOYKHO PacCUMUTATh MacCy PacTBOPEHHOTO BeIlecTBa.

Paccunraiite maccy Boabl. UTOOBI BBIUMCJIUTH OO0BEM BOABI, HYIKHO
3HaTh, UTO MJIOTHOCTH BOABLI paBHA 1 r/M.I.

2. IlogroroBbTe TeXHUYECKUE Bechl K pabore. VM3yumTe mpaBujia pa-
6oTel ¢ HuMu. IIpoBenuTe B3BeIIMBAHWE BEIECTBA C IIOMOIIBLIO Pa3HO-
BECOB.

3. OrmepbTe HEOOXOAUMBINT O0BEM pacTBOPUTESA (BOABI) C IIOMOIILIO
MEepHOTO MUJIWHAPA, IPEABAPUTENbHO IPABUIBLHO PACCUUTAB IIEeHY Jeje-
Husa. BHauaje HYy)KHO paccumTaTh IeHY [eJieHUus, YKasaHHYI Ha Mep-
HOM muiauHApe. [asd sToro M3 KOHEUHOI IU@PHI Ha IIKajie MePHOTO
OUINHAPA HYKHO BBIUECTH IIOCJEAYIOINIYI0O HANMWCAHHYIO Iudpy u“ pas-
IeJIUTHh Pe3yJabTaT Ha YMCJIO NeJIEHUN MeXKAy HUMU.

4. IlpuroroBbTe 3amaHHBIII pacTBOP BelecTtBa. C 3TOW IeJbIO IIPU-
JeliTe K B3BEIIIEHHOMY BEIIeCTBY OTMEPeHHBIH 00BEM Boabl. Ilepeme-
mrafiTe COAEPIKMMOE XMMHUYECKOTO CTaKaHa CTEeKJAHHOW IaJIOYKOM, HO-
OeiliTech MOJIHOTO PAacTBOPEHUSA BeIlecCTBa B BOJE.

5. CocraBbTe OTUET O MpoAesaHHOII pabore.

Ypok 11. Maccosas doas npumeceil

Ilean ypoka: (opMupoBaHUEe aJTOPUTMAa MOEHUCTBUA B BBIUMCIIEHUN
MAacCOBOI OOJU IIPUMEcei.

®dopmupoBanue YY/:

¢ JIMYHOCTHBIX: OCO3HAHME HEOOXOAMMOCTU HE TOJHKO KauyeCcTBEH-
HOUM, HO U KOJMYECTBEHHOUW XapaKTePHMCTUKU BEIECTB C YYETOM COIep-
JKaHUS B HUX IIpUMeceii;

¢ mo3HABaTeJbHBIX: YMEHUA ONPENeJATH MACCOBYIO JOJIO IPUMeECEH
KaK KOJUUYECTBEHHYIO XapaKTEPUCTUKY UUCTOTHI BEIEeCTB; MIPOBOIUTH
aHaJIM3, CUHTEe3, cpaBHeHUe, 0000IeHre, aHAJOTUI0; IMPOBOAUTL PacUé-
THI C MCIIOJIL30BaHUEM TMOHATHUA «MaccoBas JOJIS IIpUMeceii»;
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¢ peryasaTHMBHBIX: OIpeJeieHIe II0CJIeJ0BaTeJIbHOCTU IIPOMEXKYyTOod-
HBIX IeJel 1 oopMJjeHNe KOHEUHOI'O pesdyJbTaTa IPU IPOBEJEHUU pac-
YETOB; CaMOOIIEHKA;

¢ KOMMYHUKAaTHMBHBIX: IIJIAHUPOBaHUE y4eOHOTO COTPYAHUYECTBA C
yUuuTeJieM M CBEPCTHUKaMU; BBIpa)KeHUe CBOUX MbICJIeUd ¢ JOCTaTOYHOM
TOJTHOTOM UM TOUYHOCTHIO; apryMeHTaIls CBOEro MHEHUs U IO3UIIUU B
KOMMYHUMKAIIUNW; yYET Pa3HBbIX MHEHUI, UCIIOJIb30BaHUE KPUTEPUEB IJId
000CHOBAHUS CBOET'0 CYKIEHUd.

Pecypcsor: BupzeodparmeHTsl n pororpadum MPaMOPHBIX apTedaKTOB;
KOJIJIEKIIUS OBITOBBIX, KOHAUTEPCKUX M MEIUITMHCKUX CMecei; o0pasIibl
MEeQUITMHCKUX W IIUIEBBIX PACTBOPOB C YKa3aHWEM MAaCCOBOM JOJIW KOM-
TOHEeHTa; BUAeOo(PpParMeHThI ¢ M300pa'KeHueM W3JeJIUA U3 BEeIeCcTB OCO-
00if YuCTOTHI U UX (hoTorpadmu; KOJNIEKI[US MHUHEPAaJOB; Hpe3eHTaInsI
K YPOKY.

Xoa ypoka

1. NMNoHaTne «maccoBasa AoNa nNpumMmecen»

B Hauase ypoka yduTeJdb OEMOHCTPUPYET KOJUJIEKIIUIO PA3IUUHBIX
06pasioB Mpamopa uau apredaKTOB M3 9TOr0 Marepuasia (a TaksKe BU-
meodparMeHThI) ¥ MOABOAUT YUAIIMXCA K BBIBOAY O TOM, UTO Pas3jaudyHAT
OKpacKa aTuX 0o0pasioB O0YyCJIOBJIEHA PA3JIUYUIMHU B KaueCcTBe U KOJIU-
YecTBe COJePIKaIlUXCs B HUX IIPUMecel.

3areM YyuYHWTeJNb AEMOHCTPUPYET KOJJIEKIIMM MUHEPAJOB W TOPHBIX
TOPOJZ, KOJIIEKIIUU OBITOBBIX, KOHAWTEPCKUX U MEAUIIMHCKUX CMece,
00pasIioB MEAUITMHCKUX U IUINEBBIX PACTBOPOB C YKasaHWEM MaCCOBOM
IOJIW KOMITOHEHTA.

Yuurear ODOAUEPKMBAET, UTO aOCOJIOTHO UYHCTBHIX BEIIIECTB UYPE3BbI-
yaiifHO MAaJjJo W IOoJyUYeHUWe WX SABJSEeTCS BaKHeHIell TeXHOJOTWUeCKOu
3amaueii COBPEMEHHOTO IIpou3BojAcTBa. CTeleHb YUCTOTHI XUMHUECKUX
PEaKTHUBOB MMeeT BajKHOe 3HAaUeHWe [IJIs AHAJIUTUYECKON XUMUU. ITOT
BBIBOJI YUUTEJb MOIMOJHAET caaigoM «YMCToTa XUMUUYECKUX PEaKTUBOB»:

e TeXHMYECKoe (comep:KaHme OCHOBHOI'O BermlecTBa Huxe 98 % );

e unicToe (Comep KaHNMe OCHOBHOTO BerlecTBa 98 % wu BbIIe);

e ypcToe IJid aHaamsa (comepsKaHWe OCHOBHOI'O BeIlleCTBA HE MeHee
99 %);

e XMMHWYECKU UINCTOE BeIecTBO (coAep:KaHue OCHOBHOTO BeIllecTBa
6osee 99 %);

e ocobo umcroe BelrecTBO (comep:kaHme mnpumeceir ot 0,00001 mo
0,0000000001 %).

Yuairuecsi, 3HAKOMBbIe C IOHSATHEM <«MAaccOoBasi AOJIA PACTBOPEHHOTO
BeIllecTBa», JIETKO IMPUXOASAT K BBIBOAY O TOM, UTO M MACCOBas MOJS




IpuMeceil pPacCUUTHIBAETCs MOAOOHBIM oOpaszom. IIpoucxomuT purcammusa
HOBOTO 3HAHUI.

MaccoBoii gojeil mpuMeceil HA3bIBAIOT OTHOIIIEHWE MAacChl IIpUMeceil K Macce
obpasria.

m(mpumecei)

o (mpumeceit) = - 100 %,
m(o6pa3siia)
rae o (mpuMeceit) — MaccoBas HOJisI IpuUMeceidl B oOpasiie;
m(mpuMeceil) — Macca IIpUMeCcei;
m(o6pasita) — macca oGpasiia.
m(ocH. B-Ba) o
ow(ocH. B-Ba) = ——— % - 100 %,
m(ob6pasia)
rae o (ocH. B-Ba) — MAaccoBas [I0JsI OCHOBHOIO BeIlleCTBA B 00pasIie;
m(ocH. B-Ba) — Macca OCHOBHOI'O BeII[eCTBa;
m(ob6pasiia) — macca oOpasiia. )

2. Pac4éTtbl C ncnosb30oBaHUEM MOHATUA «MacCOBas [O0JI9 NpuMecemn»

OTrpaboTKka pPacCUYETHBIX YMEHWHII M HaBBIKOB C ICIIOJIb30BAHUEM IIO-
HATUA «MaccoBas MOJIsI IPHUMeceli» MPOBOAUTCS C IIOMOIILIO PeIIeHUs
pAma samau: mepBble 2—3 3aaumM pelrnalTcAd YUeHWKaMHU Ha OOCKe IIPU
moaep:KKe YUUTes, OCTAJIbHBIE — CaMOCTOSATEJNBHO.

1. Ilpupoxguass camopomHasi cepa cozaep:kut 4% mnpumeceii. Kakas
Macca YHCTON cephbl COMEP:KUTCA B 2 T CAMOPOMHOM cephI?

2. B nuinesoii HPOMBINIJIEHHOCTH MOYKHO HCIOJIB30BATh JIMMOHHYIO
KHCJIOTY, coepJxalinyoo He Ooiee 1% mocTopoHHUX mpumeceii. B ana-
JUTUYECKOI JIabopaTopumy yCTAaHOBJIEHO, 4TO B 2,345 r mpoayKTa comep-
xured 2,312 r KucaoTkl. MOMKHO JIM HCIIOJIL30BATH IPOAYKT B IIHIIE-
BBIX Ieaax?

3. MaccoBasi moJs1 IpuMeceil B M3BeCTHAKe cocrasisier 6,25% . Pac-
cumTaiiTe Maccy OCHOBHOIO BelljecTBa (KapOoHATa KaJIbI[Us), COAepKa-
mieroca B 1,5 T IPUPOAHOTO M3BECTHIKA.

4. TIpu oumcTKe MeZHOrO Kymopoca moJyuuyaoch 150 mr mpumeceii,
uyTo cocTaBuyo 2% oT macchl oOpasia. OmnpenennTe MacCy TEXHUUECKOI'O
MeJHOTO KYIIOpoca, KOTOPBIA TOABEPTJIN OUYUCTKE.

5. B IIPOMBIILJIEHHOCTH MCIIOJL3YVIOTCS BeIlleCTBA C MapKHPOBKOI
«4.», UTO O3HAUAET <«4MUCTOe BermlecTBo». ComepsKaHue mpruMeceil B HHUX
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MOJKeT COCTaBJATh, Hampumep, 0,01 % . Haligure maccy mnpumeceili B
50 r oOpasma cakKu ¢ MaAapKUPOBKOM «U.».

B xone CaMOCTOSATEJIbHOM paﬁOTBI OCyILIEeCTBJIAETCA MHAMBUAYyaJIbHaA

IOMOII[b OTAEJNbHLIM YUEHHKAM CO CTOPOHBI YUMTEJISI WUJIN OSHOKJIACCHU-
KoB. IIpoBepkKa caMoOCTOATENbHOI PaGOTHI IIPOBOAUTCS II0 IIOAPOOHOMY
o0pasily, MpeiCcTAaBJIEHHOMY YUYHTEJeM B IIPEe3eHTAI[UU.

)

1. N3yunte § 9.
2. BbInonHMTE NMCbMEHHO 3agaHue 2 n3 pyobpukn «[poBepbTe CBOU 3Ha-
HUS».
3. BbinonHute 3agaHusa 1—3 u3 pybpukn «[puMeHnTe CBOU 3HaHUNA».
4. PewunTe 3apayn.
1) Ans M3rotoBneHms NosynpoBOAHUKOBbLIX GaTaper UCNosb3yeTcsl CBEPX-
YNCTBIN KpeMHun. MaccoBas [ons npuMecen B HEM He [OJKHA MNpPEeBbl-
watb 0,0000000001 %. lognTca nu ons DaHHbIX uenen kpemHuin, B 30 Kr
koToporo cogepxutca 0,03 mr npumecen?
2) XemMmuyr — 3TO OKpyrJble, C NepsaMmyTpPoBbLIM OT/IMBOM 0O6pa3oBaHUs 13
MUHepana aparoHmta — kapboHarta kanbumsa. 9T obpasoBaHUs cogepkar
10—14 % opraHun4deckoro BewectTea 1 oT 2 0o 4 % Boabl. Camas kpynHas
XeMuyxunHa maccon 6,4 kr, HanomMuHawLwass GopMON HeNoBEYECKYIO roJ0-
BY, — «<KeMyyXuHa Annaxa» Oblia MU3BNEeYEeHaA U3 PaKOBWHbI MMraHTCKOro
TPEXTOHHOIrO MOJUTIOCKAa BO3pacToM okoJio 450 neT, KoTopbli obuTan B MO-
pe y ®ununnmnHckux ocTpoBoB. PaccunTainTe, kakasi MakCumanbHasi Macca
BOObl B Ka4eCcTBe MPUMECU MOXET COAEep>XaTbCsl B 3TON XEeMUYyXMHE.

J




[JIABA 1V

dusnueckue siBjeHuss B xumuu (3 49)

OCHOBHbIE AMAaKTUYECKME Lenu

Cdopmuposartb 3HaHME O cnocobax pasgefieHMs cMecei Ha OCHOBe pas-
nmunin B GU3NYECKUX CBOMCTBAX MX KOMMOHEHTOB. HayuuTb pasnuyarb OT-
CTavBaHue, OekaHTauuio, aacopbunio, GunsTpoBaHne, LEHTPU@YrnpoBaHue,
a Takxe MNpMBOAUTbL MPUMEPbLI MCMOSIb30BAHUS 3TUX CMOCOOOB pasgeneHus
cmecen B OblITy U Ha NPOW3BOACTBE.

PasBuBaTb ymeHUs HabnogaTb XMMUYECKUM 9KCNEPUMEHT, NPOBOANTbL €ro,
onucbiBaTb Habnogaemoe, aenatb BbiBOAbl U 0006OLLIEHWMS HA OCHOBE Ha-
OnioaeHNn 1N pes3ynbTaToB 3KCnepumeHTa; pabotatb ¢ nabopaTopHbiM 000-
pyooBaHMEM U HarpeBaTesibHbiIMU Npubopamm B COOTBETCTBUM C MpaBuiamMm
TEXHUKN 6Ee30MacHOCTN.

CohopmumpoBaTb YMEHME KOHCTPYMPOBATb YCTAHOBKY [ON19 BblpallyBaHUA
KpUCTaNIoB.

Ypok 12. Hexomopwie cnocobwvl pazodenenusi cmecell

Ileau ypoka: chopmMupoBaTh 3HAHWE O CIIOCO0AX pasfesieHUs HeOX-
HOPOJHBIX CMeceil Ha OCHOBE pPa3JUUYUi B (PU3MUECKUX CBOMCTBAX WX
KOMIIOHEHTOB; HAYYHTL XapaKTepus3oBaTh OTCTAWMBAHNE, OeKaHTaIUIo,
meHTpuyrupoBanue, (QUIbTPOBaHUE, a TaKyKe IIPUBOAUTH NIPUMEPHI
WCIIOJIb30OBAaHUSA STUX CIIOCOOOB pasfejieHus cMeceil B OBITY W Ha IIPO-
U3BOJICTBE.

®dopmupoBanune YY/:

JUYHOCTHBIX: TIOHMMAHWE BAKHOCTH pasjeseHus cMmeceil pasimy-
HBIMU CIIOCOOaMM’, POJU STUX MPOIECCOB B KUBHU UeJOBEKa; coOJiome-
HIEe TeXHUKHU 0e30IIaCHOCTH;

MO3HABATEJIBHBIX: YCTAHOBJIEHHE CBSI3U MEXIYy (QU3NUYeCKUMU
cBOiicTBAaMM KOMIIOHEHTOB CMecel M cIocobaMu MX pasiesieH’s; YMeHIe
KJaccu(UIIMPOBATL CIIOCOOBI pasfesleHMsI HEONHOPOTHBLIX CcMecell; ucC-
HOJIb30BaHNe J1a0opPaTOPHOrO O0OPYAOBAHMSA M MATEPHUAJIOB C DTOH Ile-
JIBIO;

PeryJaAaTUBHBIX: OIIpelesieHre IT0CIeNOBATEeNIbHOCTH MeNCTBUMN s
JOCTUIKEHIs IIOCTABJEHHBIX I[eJIeit;

KOMMYHHMKATHBHBIX: ILJIAHNPOBAHNE Yy4eOHOrO COTPYIHHUYECTBA C
YUYUTEJEM UM CBEPCTHUKAMU; BbIpAa)Ke€HHe CBOUX MbICJEH € JOCTAaTOUYHOM
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TOJIHOTOM ¥ TOUYHOCTBHIO; apTyMeHTAIlus CBOEr0 MHEHUS U IO3UIUU B
KOMMYHUKAaIINW; YYET Pas3HbIX MHEHUH, HCIOJb30BaHUE KPUTEPUEB AJISA
000CHOBAHUA CBOETO CYIKIEHUS.

Pecypcsr: nemoucTpanuu (pasgeaeHne CMECH IOPOIIKOB JKeJje3a U ce-
pBI; OTCTaWBaHMe U JeKaHTaIUus M3BECTKOBOTO MOJIOKA MJIU B3BECU MeJjia
B BOJe; pas[ejieHNe BOJHOI CMeCH PAaCTHUTEJbHOTO Macja C IIOMOIILIO
IeJUTEeJbHOM BOPOHKU; IEeHTPU(YTrupoBaHUE, M300paKeHUs OBITOBBIX
U IMPOMBINLJIEHHBIX IPUOOPOB, B KOTOPBIX MpPUMEHsETCS MeHTpudyru-
poBaHue; (uoTanusa cepbl M3 CMECH C PEYHBIM ITIECKOM; YCTAHOBKA MIJISA
duabTpoBaHUA U €€ paboTa; KOJJIEKIHA OBITOBBIX (UILTPOB; ancopo-
Musl KYKYPY3HBIMHU MaJOUYKAMM IIapPOB IIaXy4YWX BeIeCTB; KOJLIEKIIHS
MMOBA30K ¥ PECIIMPATOPOB); IIPE3EHTAIUA K YPOKY.

Xox ypoka

1. PaspeneHue cmecu nopoLUKOB Cepbl U Xesne3a

Yuuresab OpPraHM3yeT CAMOCTOATEJNbHYIO JIabopaTOpHYI0 paboTy uau
(B ciayuae HexXBaTKM OOOPYAOBaHUA U PEAKTUBOB) AEMOHCTDPAIIHIO TIO
paszeseHnIo CMeCU TOPOIITKOB Kejie3da U cepbl U (hOopMyJIUPYeT IpodIeM-
HBII BOIIPOC:

— Kaxue ¢usuueckue cBoMCTBa pasjinyaioT KeJje30 U cepy U JexKar
B OCHOBE CIOCOOOB WX pa3neeHusa?

ITouckm oTBETOB HA 3TOT BOMPOC IIO3BOJAIOT YUYEHUKAM NPUUTU K
BBIBOJIY, UTO B OCHOBE pa3JleJIeHUS CMeCU Ha WHAWBUAYaJbHBIE KOMIIO-
HEHTBI JIEKUT pasjnure B (PpUBUUYECKUX CBONCTBAX BTUX KOMIIOHEHTOB.
ITpu paspeneHum cmeceii Ha KOMIIOHEHTHI HOBBIX BeEIIlECTB He obOpasyeT-
cd, a cJyefoBaTeJbHO, BCe CIIOCOOBI pas3lesieHUs cMecell NIpefCTaBIIAIOT
co00#1 (huBuUUecKUe SBJIEHUA.

Yuuresb NOOUEPKUBAET, UTO, €CJIU TpPebyeTcsad OTHeIUTh HYKHOE Be-
IIeCTBO OT IIpUMeceil, IIPOIlecc uallle Ha3bIBAIOT OUYMCTKOI BeIecTBa.

2. HekoTopble gpyrue cnocoObl paspeneHns HeoOHOPOAHbIX cMecel

ITOT 3Tal YPOKa TaKXe HaAUMHAEeTCA C XMMHUYECKOI'O J9KCIIEpHMMEH-
Ta — BBIIIOJIHEHUA J1a6opaTopHoro OIIbITa WMJIMW AEeMOHCTPAIIWUN.




JlabopaTopHbIV ONbIT

PASLOEJIEHME CMECW PACTUTEJIbHOIO MACJIA N BOJbI

Llenb: pasgefieHne Xuakon HeoOHOPOOHOM CMeCcu Ha OCHOBE coxpaHe-
HWUS CBOWCTB BELLECTB B CMECMU.

OGopyaoBaHue M peakTUBbl: MPOOUPKN, XMMWYECKUI CTakaH, MI0CKO-
OOHHaa konba, genuTesibHas BOPOHKA, pacTUTeNlbHOe Maciio, BoAa.
SapaHmne: pasgennTb XUOKYIO HEOOHOPOAHYD CMECb, COCTOSLLYIO W3
pacTUTENbHOrO Macna U BOoAbl.

UHcTpykuna

1. B NNOCKOAOHHYO KOnby Hanente 10 Mn BOAbl U CTOJNIbKO € pacTUTeSb-
HOro macna.

2. 3akpounTe kofnby nNpobKON M HECKONbKO pa3 WHTEHCUBHO BCTPSAXHUTE eé.
Yt1o Habnopaete?

3. MNpeaononoxurte, Kak OTAENUTb APYr OT gpyra ABE XWUAOKOCTU, KOTOPbIE HE
CMeLLnBaloTCs Mexay Coboi.

4. B penutenbHyl0 BOPOHKY, 3akpernsEéHHylo B 1labopaTtopHOM LITaTuBE, Mne-
penenTe o06pa3oBaBLUYOCA CMecCb. [aiTe XUAOKOW CMecu OTCTOATbCHA. YTOo
HabnopaeTe? Kakoe BELLECTBO HAXOAMTCS BHU3Y CMECU, a Kakoe — BBepXxy?
5. Cneiite n3 penntenbHOM BOPOHKM BOAY B XMMWYECKMA CTakaH, 3aKpbliB
npenBapuTeNlbHO KpPaHMK Ha rpaHuue CMecu, 3aTteM nepenente macno B
OPYronl XMMMUYEeCKUn cTakaH.

6. CpoenaiTe BbIBOA, Kakoe CBOMCTBO Macna MOMOIIo pas3fennTb 3T OBe
HECMELLNBAKOLLNECH XUOKOCTU.

7. OdopmnTe pesynbTatbl OnbiTa B BUAe Tabnmubl.

Yro meaai Yro HabIIOZATX BriBoasl

Mocne BbINONHEHUS nabopaTtopHOM PabdoThl y4MUTEsNb OEMOHCTPUPYET OTCTa-
vMBaHVe (OeKaHTaumio) U3BECTKOBOrO MOJIOKa, WM B3BECU Mena B Bofde, a
3aTeM C MOMOLLbI0 BUACODUIbMA 3HAKOMUT C LEHTPUPYrMpoBaHMEM Kak
ele ogHMM crnocobom pasaeneHus HeoJHOPOAHOW CMECU.

B sakaroueHmne IIPOUCXOOAUT (l)mccaunﬂ HOBOIo 3HAHMUA.

Eciu u3 cmeceii BelllecTB HEOOXOAMMO BBIAEIATH OTAEJbHbIe KOMIIOHEHTHI B
YHUCTOM BHIE, TO TAKYIO OIlePAI[MI0 HA3bIBAIOT pasaejieHMeM cMecu. Eciu Tpe-
OyeTcsi OTHEJNHUTh HYKHOE BEI[eCTBO OT IIPHMeceil, IIPOIlecC duallle Ha3bIBAIOT
OUMCTKOI BellecTBa.
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OrcrauBanue (JIeEaHTaIII/[ﬂ) — BBbIJEeJIEHNEe HepaCTBOPUMBIX TBépJII)IX BeIlecTB
n3 XKHUIKOCTH.

IMeurpudyrupoBanue — pasaejieHre HEOTHOPOTHON CMECH C IOMOIILIO BpAaIllle-

HUSA C OOJIBIIIOM CKOPOCTBIO.

CMecu MOKHO Pas3fesiuTh HAa KOMIIOHEHTBI. UMCThIE BEI[eCTBA B CMECH COXPAH-

IOT CBOM (pMBUUECKME CBOMCTBA, IIOSTOMY BBLIOOP CIIOCOOOB pa3eIeHHsl cMecei

OCHOBBIBAE€TCA Ha PaA3JINYUAX B CBOMCTBAX WX KOMIIOHEHTOB. j

3aTteM B xojie Oecelbl paccMaTpUBAETCA IIPAKTUUYECKOe 3HAUeHUE W3-
YUYEeHHBIX CIIOCOOOB pasiesieHus HEeOTHOPOAHBIX CMECe.

3. dunsTpoBaHue

Yuureap cos3gaér mpPOOJEeMHYIO CUTyaIHi0 Ha OCHOBE AeMOHCTPAI[UU
OTCTAaMBAHUSA B3BECU IIOPOIIKA MeJja (M3BEeCTKOBOT'O MOJIOKA):

— 9rtoT cmocob TpebyeT OGOJBINON 3aTpaThl BpeMeHH. Kak MOMKHO
YCKOPUTH pasiejieHre TaHHOW cMecu?

Ob6cy:xgeHue mpPoOJeMbI IIO3BOJIAET YUHUTEJJI0 IIePerTH K pPaccMoOTpe-
HUIO TaKOro ciocoba pasiejeHus HeOTHOPOAHBIX cMeceil, Kak (hUIbTPO-
BaHUe.

Yuurenb pasbsaCHSET, KaK co0paTh YCTAHOBKY AJsA (DUIbTPOBAHUS,
U gemMoHcTpUpyeT eé B pabore. Ilo OKOHUAHUM AEeMOHCTPAIIUU YUUTEIb
aKIeHTUPYeT BHUMAHNE yYallluXCA Ha Pas3IMuUU IMOHATUH «(UIBTPOBaA-
HUE» U «(pUuIbTpar».

Ianee mpoBoguTcs Oecela O MPaKTHUYECKOM 3HAUEHHHU STOTO CIIocoba
pasmesieHus cMeceil B OBITY, Ha IIPOW3BOJCTBE, B MEIUIIMHCKUX U BO-
€HHBIX IIeJAX. IJId pacKpBITUSA HOCcJeIHell o06JiacTy IpuMeHeHUS (PUujb-
TPOBAHUS PEeKOMEHAYeM pPacCMOTPeTh IIPOTHMBOTa3: paccKasaThb O ero
YCTPOMCTBE M O TaKOM SBJEHHU, Kak aacopOius. Puxcupyercsa HOBOE
3HaHHUE.

®duabTpoBaHUE — IIPOIECC Pa3fesIeHUsS T'eTePOTeHHBIX (HEOAHOPOAHBIX) CMecei
C IIOMOIIbIO (hUJIbTPA.

duapTpaT — BOJA C PACTBOPEHHBLIMU B HEHM BeIECTBAMU, IIPOIIEANINMU UYepes
nopsl (puabTpa.

AJICOpﬁIII/[JI — IIOOoIVIOIIeHME 3arpAaSHAIOIINX YaCTUI[ IIOBEPXHOCTBI aKTUBHOI'O
BelllecTBa. j
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1. N3yunte § 10 n 11.
2. 3anonHute Tabnuuy «PasgeneHne HEKOTOPbIX CMeCemn».

Mpumep cmecu Bup cmecu Cnoco6
paspeneHus cmecu

[peBecHble onuiku + Xeneso HeopHopoaHas

HedTtb + BOAOA

[MnHa + Bopa

3. 3anonHute Tabnuuy «PunsTpoBaHne U 06nacTM ero NPUMeHeHus».

Cnoco0 O6nactu Mpumepbl | ArperatHoe
pa3aneneHus NnPUMMEHeHns COCTOsiHue
HEeOo4HOPOAHbIX BELUECTB
cmecemn B CMecu
dunsTpoBaHme B 6bITy
B meauuunHe
B npupone
B opraHusme 4yenoseka
B aBTtomob6une
B BoeHHOM pene

4. BbinonHUTE OOMaLUHVE 3KCMEPUMEHTHI.

JlabopaTopHbIVi ONbIT

MPOCENBAHMNE CMECK MYKU N CAXAPHOTIO TNECKA

Llenb: 13yyeHVe CNOCOOOB pasfeneHnss HEOOHOPOAHbIX (FeTEPOreHHbIX)
CMecen.

OGopyAaoBaHue U peakTuBbI: NNCT OymMaru, cTekisiHHas nasioyka (CToso-
Bas J1IOXKa), CUTO, MyKa, CaxapHbI MeCOK.

3apaHue: COCTaBUTb U Pa3fennTb FEeTEPOreHHYI0 CMECb MyKU U caxap-
HOro necka.




78

Unctpykunsa

1. na npoBeneHns akcnepumeHTa Ha oauH NUCT Gymarn HacbinbTe OTaesNb-
HO CTOJIOBYIO JIOXKY MYKM M CaxapHOro necka.

2. OTMeTbTe arperaTtHOe COCTOsIHWE, LBET, 3anax, pasmMep KPYnUHOK MyKU U
CaxapHOro necka.

3. MNMpuUroToBLTE rETEPOrEHHYI0 CMECh MYKM U CaxapHOro necka.

4. PaccmoTpuTe xapaktep KPyrnMHOK B CMECMU.

5. Kakoe HyXHO BblbpaTb CUTO OJj1s1 TOro, 4ToObl pas3aennTb MPUroTOBJIEHHYIO
BaMW CMecCb?

6. MpocerTe C NOMOLLBID CUTA CMECb MYKM U CaxapHOro necka.

7. Y10 Habnwopgaete? OOLACHMUTE MOJSIYHEHHbIN pe3ynbTar.

8. CoenainTte B TeTpagn PUCYHKU C MOSICHEHWSIMM, OTpaxkalolme aTanbl Ba-
wen paboThbl.

JlabopaTopHbIV ONbIT

OTCTAMBAHME B3BECU TMNOPOLUKA AN1A YNCTKM 3YBEOB B BOJE
N EE OEKAHTALMA

Lenb: n3yyeHne cnocoboB pasfeneHnss HeoAHOPOAHbIX (reTepPOoreHHbIX)
cMecen.

Oﬁopyp,osauue N peakTuBbl: CTakaH WM Yallka, CTekK/dHHaa najiodyka
(cTonoBas no)ka), MOPOLLOK Ans 4YnCcTkM 3y6oB, BoAa.

3apaHue: COCTaBUTb U Pa3fesnnTb reTEPOreHHYl0 CMECb, COCTOSILLYIO U3
nopowka aasd YNCTKU 3y60|3 N BOAObI.

UHCcTpYKUMS

1. Ana npoBeneHus aKCcrnepumMeHTa NpPUroToBbTE CTOJIOBYIO JIOXKY MOPOLLKa
ONs YMCTKM 3yOOoB, MoJicTakaHa BOAbl, YNCTbIN CTakaH.

2. ObpatnTe BHMMaHME Ha pa3mep 4HacTuy, (KPynmHOK) MopoLLKa.

3. B cTeknsHHbIN CTakaH HachbINbTe HEMHOMO MOpoLUKa AJS YMCTKM MNocydpl
M Hanente noncrakaHa Boabl. O6pal3yeTcs MyTHas cMecb. XnaKoCcTb CTaHeT
NpOo3payvyHoOr TONbKO Ha cnenylwmin geHb. E€ HYyXXHO OCTOPOXHO CAUTb C
ocafka; aTa onepauys MMeeT CBOE Ha3BaHMe: AeKaHTauus.

4. OTBeTbTE Ha BOMPOCHI:

MoyemMy cmecb OTCTamBaeTcs Tak O0nro?

Kak 3aBMCUT CKOPOCTb OCefaHusi 4acTul, OT ux pasmepa?

Y10 Takoe oTCTamBaHwe, ANS KakKUxX BWUAOB CMECEeN OHO NMpuMeHseTca?
Y10 Takoe pekaHTaumna?

5. Bapucyiite aTanbl NpoBengHHoOM paboThl, caenanTe nosicHaALWMe Han-
nmcu.




JlabopaTopHbIV ONbIT

AOCOPBLUNA KYKYPY3HBIMU MAJIOHKAMW TAPOB MAXYYMX BELLEECTB

Llenb: n3yyeHve siBneHust aacopobumny rasoobpasHbiX BELLECTB.
OGopynoBaHue UM peakTuBbI: OBe KOoNbbl ¢ npobkamu (Uam OaHkM C
KpbILLKaMW), KyKypy3Hble Masiouku, naxyyme BellectBa (OAEKOJIOH, AyXu
WA OCBEXUTENb BO3ayXa).

SapaHue: aacopbupoBaTb KyKYPY3HbIMW MasovykaMy Mapbl Naxyydnx Be-
LLLECTB.

Unctpykuna

1. B nBe konbbl C NMOMOLLBID NUMETKM HakanamTe 3—5 kanenb 0AeKoJSIoHa.
BcTpaxHuTe vx, NOHIOXanTe conep>XMMOe.

2. B ogHy konby nonoxmte 4—5 Kykypy3Hbix nanoyek. 3akporite e€ npob-
KOW, BCTPSIXHUTE.

3. Yepe3 1—2 MUHYTbI OTKpOWTE NMPoOKy U onpenenute 3arnax coaepXMmMo-
ro kKonodbl. CpaBHUTE MHTEHCMBHOCTb 3anaxa B konbax.

4. OTBETLTE HA BOMPOCHI:

o Kak mameHumnacb MHTEHCUBHOCTb 3anaxa OLEKOJSIOHA B MEPBOM M BO BTO-
pomM cnyvasax?

e Y10 Npomsowno B cocyne?

o KakoBa poJsib KyKypy3HbIX nasoyek?

e Y10 Takoe agcopbuma?

5. Cpenaiite 3apucoBku (unm ¢OTO) 3TanoB MNPoBeA&HHOW paboTbl C MNO-
ACHSIOWMMN HAAMNUCSMW U 3anminTe OTBETbl HA BOMPOCHI.

Ypok 13. Jlucmuansyus, uasu nepecoHka

ITenru ypoka: xapakTepusoBaTh MEPETOHKY, WU AUCTUJLIAINIO, KaK
crroco0® pasmesieHus OJHOPOIHBIX CMecell M e€ IMPaKTHUUYeCKOe 3HaueHUe.

®dopmupoBanue YY/I:

2 JUYHOCTHBIX: IIOHMMAaHMNE BaXHOCTHU II€EPETrOHKMW, WJIW OWUCTUJLIIA-
ou1, Kak crocoba pasfesieHHs cMeceii; coOJIofeHre TeXHUKU 0Oe3olac-
HOCTH B XUMHUYECKOM KabuHere (yabopatopun);

2 IIO3HABATEJBHBIX: YCTAHOBJIEHMNE CBA3U MEXOY (I)I/IBI/I‘-IeCKI/IMI/I
CBOMICTBAMM KOMIIOHEHTOB OJHOPOJHBIX CMeceid U cIIocobaMu HuX pas-
JleJIeHUs; HCIIOJIb30BaHMEe J1a00paTOPHOTO OGOPYAOBAHUA W MATEPUAJIOB
UL IIePEerOHKU PAaCTBOPOB;
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¢ peryJsaTHBHBIX: OUpe/eJeHNe II0CJIeIOBATEIbHOCTU AEUCTBUMN IJIis
IDOCTH)KEHUSA TIOCTAaBJIEHHOUN IIeJIN;

¢ KOMMYHUKATMBHBIX: IJIAHWUPOBAHMWE Yy4YeOHOTO COTPYAHHUUYECTBA C
yumuTeJseM U CBEPCTHUKAMMU; BBbIPAKeHUE CBOUX MBICJIEH C JIOCTaTOYHON
IOJIHOTOM U TOYHOCTBHIO; apryMEHTAIIMsA CBOEro MHEHUA U IO3UIUU B
KOMMYHUKAaIINM; YYET Pa3HBIX MHEHWH, MCIOJb30BaHUE KPUTEPUEB IJIA
000CHOBAHUSA CBOET0 CYKIEHUA.

Pecypcsor: gemoHcTpanuu (yCTAHOBKA JIsI IIEPErOHKU KUIKOCTEH u
eé pabora; moJaydyeHuHe IHUCTULIMPOBAHHON BOABI); BumeodparMeHT «Pek-
TUPUKAIIMOHHAA KOJOHHA HedTemepepabaThIBAIOIIETO 3aBOJa W cXeMa
eé ycTporcTBa»; KosueKnua «HedTs un HepTeIpOaAyKTHI»; Tpe3eHTAUA
K YDOKY.

Xox ypoka

1. NMoHaTne o ANCTUNNALUN, UWIN NEepPeroHkKe

ATOT ITAll YPOKa YUUTEJh MOJYKET HadvaTh C IIPOOJIEMHOIrO BOIIpOcCa,
BBbIHECEHHOrO0 B Hauajo maparpada: «Boma wms-moxg Kpama uwmcra, IIpo-
3payHa, He MMeeT 3amaxa.. Ho YmcToe JIU STO BEIeCTBO C TOYKU 3pe-
HUA XUMUKa?»

B xome Oecenbl BBIACHAETCSA, UTO BOAOIPOBOLHAS BOJA — 9TO pac-
TBOP PAa3JIMUHBLIX COJIell, KOTOpble B XOJe XUMHUYECKUX peaKIuii mpe-
BpalaloTcsa B HEPACTBOPUMbBIE COJMM W 0O0pasyloT HaKWUIbL Ha CTeHKaX
yaiHUKa WJIN APYTUX HarpeBaTeJbHBIX HIPUOOPOB.

Yuuresb paccKasbiBaeT yUYEHUKAM, UTO AJIS IMOJYUYEHUS OUUIIEHHOUN
OoT ImpuMeceii BOABI MCIIOJB3YIOT TAKOM CI0OCO0 OUYUCTKM cMecei, Kak
OUCTUJLIANUAS, WJAN Ieperonka. Bopma, moJaydyeHHass TaKUM CIOCOOGOM,
TaK W HasbIBaeTCsd — AUCTUJIJINPOBaHHAadA. [lJIsd MJIJIIOCTPAIlUU CBOMCTB
TaKOU BOABI YUUTEJb 3aUMTBhIBaeT cTuxoTBopeHue JI. MapreiHoBa «Iluc-
TUJIJIMPOBAaHHAsA Boma» (c. 57 yueOHMKA) W IIePeXOAUT K JIeMOHCTpa-
nuu: cobupaet JabopaTOPHYIO YCTAHOBKY A OUCTUIIAINNN 3KUIKOCTEN
U TOKasbIBaeT eé B paboTe, MCIOJIL3YA HHCTPYKIIUMIO Ha c. 54—55 m
puc. 37 yueOHUKA.

Hamee yuariuecsa (pUKCHUPYIOT HOBOe 3HAHHeE.

(

Jductuansauuss — pasjesieHre BellleCTB, OCHOBAHHOE HA Pa3JIMYUU WX TeMIepa-
TYp KUIEHUS.

JII/ICTI/IJIJII/II)OBaHHaﬂ BOoJda — OUMNIIIeHHad BOJAa, INMPaKTHUYEeCKMN He coJepixalgad

HpI/IMecefI " IIOCTOPOHHHUX BKJIIOUEHUI.




2. NeperoHka HedTN N HedTENnpPoOAYKTbI

Ha sTom sTame ypoka yduTesb 3HAKOMUT CEMHUKJACCHUKOB C (ppak-
IUOHHOM TEePEeroHKOW HedTu — BaKHBIM IIPUMEPOM ITPOMBIIIJIEHHOTO
WICIIOJIB3OBAHUSA IEPETOHKM (JUCTWLIAIUU) C IeJbI0 IIOJIydeHUs HedTe-
OPOAYKTOB, OCHOBAHHBIM Ha pal3JIMUUU TeMIepaTyp KHUIEeHUS KOMIIO-
HEHTOB NIPUPOAHOI cmecu. [lemoHcTpupyeTcs BupeodparmMeHT «PerTn-
durkanmonHada KOJIOHHA HedTelepepabaTHIBAIOIIETO 3aBOfa M cxeMa eé
ycTpo#icTBa», IPOBOAUTCA 3HAKOMCTBO ¢ KoJsutekmuein «Hedrs u Hedre-
TPOAYKTHI» .

Hanee mpoucxonut (puxcamusa HOBOTO 3HAHUMI.

Ileperonka HedTu — pasfesieHre He(PTH HA OTAEIbHBLIE IOPIUU BEINECTB —
dpakuuu, passuyarIIuecs TeMIepPaTypol KUIeHUS.

By,ue'r IIOJIE3HO, €CJIM B TeTpaadX ydalnmecd 3allUIITyT Ha3BaHUA He-
(I)TeIIpO,ZLYRTOB, C KOTOPBIMHM OHHM IIOSHAKOMMJIVMCH IIPU HN3YUYEHHUU KOJI-
JEeKIInu, AJA TOI'Oo YTOOBI AoMa yKa3aThb obJjiacTu IIPUMEHEHUA KaxXKIa0ro
n3 HUX.

3. PpakumoHHaa neperoHka Xugkoro Bo3ayxa

dToMy 9Tally ypoKa TaKiKe IIPeAIllecTBYyeT IIOCTAHOBKAa IIPOOJIeMBbI:

— H3BecTHO, YTO YMCTBIA BO3AYyX — 9TO CMECh PABIUYHBIX T'a30B.
Kaxoe Gpusuueckoe sBJIeHUE JOJIPKHO IIPEAIIECTBOBATH Pas3feeHUI0 dTOM
OPUPOTHOM cMecu Ha (PPAKIMU IMyTEM TEePETOHKMU?

YCcBOUB OCHOBHOE COJIep:KaHMe MOHATUS «TIePerouka», YUeHUKU, CKO-
pee Bcero, IpeosKaT HepPeBEeCTH BO3AYX M3 Tra3000pasHOro COCTOSHUS
B JKUAKOe. YUHUTeJIb MOSCHSET, YTO STOTO MOKHO MOOUTHCA C ITOMOIIBIO
THOBBITIIEHUSA AABJEHUS W MOHUMKEHUS TeMIepaTypbl. OTU BBIBOIBI IIOM-
TBEPIKAAIOTCA JAeMOHCTpalueil BuzeodparMeHTa ¥ JOMOJHUTEIbLHBIMU
CBeJeHUAMMU.

B OpoMBINIIeHHOCTH YMCTBIM KHCJIOPOM, aproH U a30T IIOJydyaloT U3
JKUIKOTO BO3AyXa (PPaKIMOHHON IIeperoHkKoi. Bosayx oxiakmaioT 10
JKUJKOTO COCTOSHHSI, a 3aTeM IIePeroHsIOT, IMOCTEIEeHHO yBeJIUYnBas
TeMIepaTypy, ¥ COOMPAIOT Ka’KJoe BEIeCTBO II0 Mepe ero 3aKUIIaHudA:
asor (remmeparypa Kumneunus —196 °C), apron (Temmeparypa KHUIIEHUSA
—186 °C), kucyopon (temmneparypa kumeHusa —183 °C).
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)

1. N3yuute § 12.

2. Jonnwute KoHcnekT «HedTtenpoayktel 1 06Aactm nx MNPUMEHEHUS»,
HayaTblli B Kjacce, UCMOJb3ys TEKCT Ha C. 57 y4ebHuka.

3. PewwuTte 3apauy.

Kakyio mMaccy Conm MOXHO Mosly4nTb npu BbinapumBaHum 345 r 12 %-Horo
pacTteBopa xaopuaa HaTtpus?

4. CoctaBbTe cxemy «[lpyMeHeHne OUCTUANNPOBAHHOW BOAbI».

JdvctunnnpoBaHHasa Boga

P N

JlaGopaTopHbIA ONbIT

BbIPALLLMBAHNE KPUNCTAJIJ10B COJIN
(MPAKTNYECKAA PABOTA N2 3)

3Ty NMpakTUYecKyio paboTy MOXHO BbIMOSHWUTbL MO MHCTPYKUMKU HaA c. 132—
133 yyebHMKa UM KUCMoNb30BaTb CNEAYIOLLYID WHCTPYKLMIO.

LUenb: BbipawmBaHne KpUCTaIIOB COJIN.

OGopynoBaHne U peakTMBbI: YMicTasd GaHka WK CTakaH, HUTKaA, KapaH-
Jall, WepcTdHas HUTKa, MyrosBuua, JIoXXKa, BOPOHKA, KacTploJsd, NOBapeH-
Has cosib (KPYyMHblE KPUCTabl), MEOHbIN MW XEeNe3HbI Kyrnopoc.
3apaHue: NpUroToBUTb HACHILLEHHbIM PACcTBOP COMU U BbIPACTUTb KPU-
CTaJuibl.

UHCcTpYyKUMS

1. BHMMaTENbHO NpoYnTanTe COOTBETCTBYIOLLMIA TEKCT B y4ebHUKE.

2. MpuroToBbTE HAaCbIWEHHbIN PacTBOpP conu. [ns aToro Hanente B OGaHKy
ropsi4eri Boabl 40 MNOJIOBUHLI €€ 00bEMa, 3aTeM nopuusmMmu nodaBnsinTe co-
OTBETCTBYIOLLYIO COJib, MOCTOSIHHO NepemelwinBas. [Jobaenarte conu, noka
OHa He rnepecTtaHeT PacTBOPHATLCH.




3. OTduUNbTpyTE NONYYEHHbLIM PACcTBOP Yepe3 BOPOHKY C PUILTPOM B 4u-
cTyto 6aHky 1 3akpoinTte eé. OcTaBbTe pPacTBOp OCTbiBaTb Ha 2—3 vaca.

4. TlpuBsxuTe K cepeavHe KapaHpgawa HUTb. Ha cBOOGOAHOM KOHUE HUTWU
3akpenute Kpuctann conu. BHecute 3atpaBKy — KpPUCTaIMK CONWU, MNOA-
BELUEHHbIN Ha HUTU. 3akponTe BaHky. OcTaBbTe €€ Ha 2—3 OHS.

5. Cpenante 3—4 ¢dotorpadum pasHbix CTaguii akcrnepumeHTa. OnuvwuTte
cBou HabnopeHus. CpaiTe BblpaLLEHHbIA KpUCTal ydyutento gas opopMm-
JNIeHUs1 KONNeKUmn.

Ypok 14. [lpakmuueckas paboma No 4.
Ouucmka noeapeHHoll coau

ATy OPaAKTUUYECKYIO PaboTy MOKHO BBINOJHHUTH II0 WHCTPYKIMK Ha
c. 134 yuyeOHUKA MJIM KCIIOJb30BATh CJEAYIOIIYIO MHCTPYKIIHIO.

ITenp: msyueHme crocoOOB pasfiesieHUusT HEOTHOPOAHBIX U OJHOPOI-
HBIX cMeceii.

OOopymoBaHue M PEaKTUBHI: [Ba XHUMHUUYECKUX CTaKaHa, BOPOHKA,
CTeKJITHHAsS ITaJlouKa C PE3WHOBBIM HAKOHEUHUKOM, (QHUJIbTPOBAIbHAA
Oymara, JiabOpaTOPHBINA INTATHB C 3aKUMOM U1 KOJBIIOM, (apdoposas
yamika [OJsd BbIIapUBaHWSA, IIOBapeHHAA COJIb, II€COK, AWCTUJIJIMPOBAH-
HasdA Boja.

3agaHue: OUUCTUTDL 3aTrPA3HEHHYIO MOBAPEHHYIO COJIb.

HuCcTpyKRITU A

1. IIpounTraiiTe MHCTPYKIMIO K IIPOBEIEHUIO DKCIIEPUMEHTA B TEKCTe
yueOHUKA.

2. PaccmorpuTe 3arps3HEHHYIO coJib. KaKue IIpuMecu OHa COAep-
KUT?

3. PactBopuTe cosnb B 50 MJa AMCTHUIIMPOBAHHON BoAbl. Ilepeme-
mrafiTe CONEPIKUMOE CTEKJAHHON MaJOUYKON A0 IIOJTHOTO PaCTBOPEHUSA
coju.

4. OrgenuTe TOJYyUYEHHBIA PACTBOP COJHK OT IIecKa (9TO HEOTHOPOI-
Hasi CMeCch) C IOMOIINBI0 (PUIBLTPOBAHUA.

NOACKA3KA

C oTo#i 1enbio cobepruTe COOTBETCTBYIOIIYIO YCTAHOBKY, KOTOpAas CO-
CTOUT 13 BOPOHKU, PUIBTPA, XUMHUUECKOTO CTaKaHa, CTeKJISTHHON maioy-
Ku. OCTOPOIKHO IepeJieiiTe COMepKUMOe CTaKaHa HMOpIUAMHU Ha (QUIBTD,
WCIIOJIB3YSA CTEeKJAHHYIO HaJouKy (UTOObI (DUJIBTP HE IIPOPBAJICH).
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5. Ilepeneiite puabTpaT (BOOHBLIII PACTBOP HOBAPEHHOM COJIM — 3TO
OMHOpPOIHASA cMech) B (papopoByI0 UaIKy, KOTOpas HAXOAUTCA B KOJb-
e mrratuBa (puc. 110). BcmomHUTE TTpaBUMIa 00paIieHnsi CO CIIUPTOBKOM.
OcTopo:kHO HaArpeBaiiTe B ILJIaMeHU CIIMPTOBKU 3Ty cMechb (Bojga + COJIb),
TMIOCTOSIHHO IIepeMeIlnBasi €€ CTeKJIAHHON IMaJIoOuKoil 10 00pasoBaHUS KPU-
CTaJLJIOB.

6. CpaBHUTE KPUCTAJJIBI COJIA IIOCJI€ BBIITAPMBAHUSA C HUCXOIHOI 3a-
T'PABHEHHOM COJIBIO.

7. OgopmMuTe OTUET O MPOBEAEHHON paboTe B BUAe TaOJUIIBI.

9Stan pab6oTbl PucyHok HaGniopeHue BbiBOp,

PacTtBopeHue

dunsTpoBaHMe

BbinapvneaHue




[JIABA V

CocTaB BemiecTs. XUMHUYECKHE 3HAKH
u dopmyansr (5 49)

OCHOBHbIe AnpaKTUYEeCKue uenv

PasnuyaTtb BelwecTBa MONIEKYAAPHOIO M HEMOEKYISIPHONO CTPOEHUS.

OO6BbACHATb, YTO TAKOE XUMMUYECKUIA 3JIEMEHT.

OnucbiBaTb XMMUYECKN COCTaAB NNTOCHEPHDI.

XapakTepn3oBaTb MPOCTbIE U C/IOXHbIE BELLECTBA, a/UIOTPONUIO U anso-
TPOMHblIe MoaudUKaLUN.

OTobpaxaTb XMMUYECKME SJIEMEHTbI C MOMOLLBID XMMUYECKUX 3HAKOB
(cnmBOIOB).

OOBbACHATL 3TUMOJIOTMYECKME Havyana Ha3BaHWA XUMUYECKUX 3JIEMEHTOB
M NX OTAOENbHbIX Tpymnmn.

XapakTepn3oBaTb CTPYKTYpY Tabnuubl XuMuiecknx anemeHtoB . L. MeH-
neneesa.

OTobpaxaTb COCTaB BELLECTB C MOMOLLBbO GOopMyI.

Pasnnyatb KOOPPUUMEHTBI N NHOEKCHI.

XapakTepn3oBaTtb OTHOCUTEJNIbHbIE ATOMHYIO W MOJIEKYJIIPHYIO MaccChbl U
HaxoauTb WX.

Onpepenatb MHpOPMaLMIO, KOTOPYIO HECYT XMMUYECKNE CUMBOJbI U POp-
MyJibl.

Ypok 15. Xumuueckue anemenmot. [Ipocmuie
U CAOJICHBbIE Beulecmaea

ITenru ypoka: chopMHpoOBATH IIPEACTABJIEHUE O TOM, UTO TAKOE XWU-
MHYECKUII 5JIEMEeHT, OaBaTh KOJUUYECTBEHHYIO XapPaKTePUCTUKY XUMU-
YeCcKOro cocrtaBa JUTOC(hephbl, O0BACHATL aAJJIOTPONNI0O W €€ IIPUUYNHBI,
XapaKTepu30BaTh IIPOCThIE U CJIO0KHBIE BeIecTBa.

dopmupoBanue YY/I:

JUYHOCTHBIX: IIOHMMAaHMWEe XWMUUYECKOIl (3JIeMeHTHOII) opraHusa-
VU KUBOW W HEXWBON IPUPOIHI;

MO3HABATEJIBHBIX: YMEHUS PasjNUaTh IIPOCTHIE W CJIOKHBIE Bellle-
CTBa HA OCHOBE IOHATHUSA «XUMUYECKUH dJIEMEHT»; O0'bSICHSITH MHOI000-
pasue TPOCTHIX BEIIECTB SBJEHWEM aJlJIOTPOIINU;
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¢ peryJsaTHUBHBIX: OUpe/eJeHNe II0CJIeIOBATEIbHOCTU AEeUCTBUN IJis
IDOCTH)KEHUSA TIOCTAaBJIEHHOUN IIeJIN;

¢ KOMMYHUKATMBHBIX: IJIAHWUPOBAHMWE Yy4YeOHOTO COTPYAHHUUYECTBA C
yUYmuTeJSeM U CBEPCTHUKAMU; BBIPAKeHUE CBOUX MBICJIEH C JTOCTaTOYHON
TOJHOTOM U TOYHOCTBIO.

Pecypcol: BumeodpparMeHThI M CJAUAbl «JJEeMEHTHBINI cOCTaB IeoJio-
TUYecKUX O0O0JOUeK 3eMJIM»; aJJIOTPOIHBIE MOAUMUKAINU KUCJIOPOIA;
mogeau (mmapoctreps:kHeBble 1 CrioapTa—Bpurieta) MoJeKyJa pasiUnyHBbIX
TPOCTBHIX W CJIOKHBIX BEIIECTB; MpEe3eHTANuA K YPOKY.

Xox ypoka
1. NMoHATME XMMUNYECKOro 3JieMeHTa

YuuTesib IPOBOAUT IIOBTOPEHME paHee M3YUEHHOTO MaTepuaJa.

— Yro Takoe Tejo, BeIeCTBO, MOJEKYyJa, aToM, HUOH?

— Yem xapakTepU3YIOTCS BeIleCcTBa MOJIEKYJSIPHOTO U HEMOJIEKY-
JApHOTO cTpoeHusaA? M3 KaKMX YaCTHUIL IOCTPOEHBLI TaKue BellecTBa?

— IlpuBeguTe mIpuUMEpPHI BEIECTB C MOJIEKYJIAPHBIM U HEMOJIEKY-
JSPHBIM CTPOEHUEM.

3areM yuuTes b TIpeijaraerT (POHTAJIHLHO BBITTOJHUTL YCTHOE 3aJaHue
(c TOMOIIIBIO ITPE3eHTAINN).

HasoBuTe mnpomnyIlieHHbIe IOHATHUSA: TeEJNO, BeIecTBO, MOJIeKYyJa,
aToM, MOH.

A) Cocyinbka (...) = Boza (...) = ... BOOBI —> ... KICJOPOJA M IBA ... .

B) Kenesnas nnacruaka (..) — xKeaeszo (...) — ... JKeJjesa.

B) Kycoxk moBapennoi#t comu (..) — moBapeHHas coJib (..) — ... Ha-
TPUSA U ... XJIOpA.

Hamee yuuTesnb opranmsyeT o00OOIeHNe aKTyaJIn3UPOBAHHBIX 3HAHUM
1 cIoco0OB JeliCTBUIA.

— W3 KaKUX YaCTUI[ COCTOSAT MOJIEKYJIbI?

— Kax ob6pasoBajnch HOHBI?

— Yem oTaMUAIOTCA aTOMBI APYT OT Apyra?

B urore opmMupyercsa moHATHE XUMHUYECKOT'O 3JIEMEHTA.

OmnpeneIéHHBIN BUJ OAMHAKOBBIX IO pasMepaM M MAcCCe aTOMOB HA3bIBAETCSI XMU-
MHMYECKHM 3JIEMEHTOM.

Yuuresb coolIfaeT ydamiuMcs O TOM, UYTO pasamdaror 118 xmmunue-
CKHX 3JieMeHTOB. IIpu 9TOM B OKDPYJKalollleM MUPEe BCTPEUYAEeTCS TOJHKO
91 XUMUUYECKUU DJIeMEeHT, OocTajJbHbIe 27 3JIEMEHTOB IIOJYyYeHbI HMCKYC-

CTBEHHO.
\




ITpuponubie s1eMeHTHI pacIpenesieHBI B O00BEKTaX OKPYIKAIOIIEro
MHupa HepaBHOMEDHO, MX COJep:KaHWe KOJMYEeCTBEHHO XapaKTepusyeTcs
MaccoBO¥ (AJA TBEPABIX U KUAKUX IIPUPOIHBIX O0BEKTOB) MUJIU O0BEM-
HOU (myisi rasdo00pas3HbIX OO'BEKTOB) HOJIEH.

2. OnemMeHTHbI COCTaB reosiormdyeckux odonouyek 3emnu

Vualiimecsi BCIOMHHAIOT CBeleHUsS U3 reorpa@uu O BHYTPEHHEM
cTpoeHUUu 3eMJM ¥ Ha3bIBAIOT €€ TreoJioTUYecKue OO0O0JIOUKM: JiuToche-
pa, ruapocdepa, armocdepa, 6uochepa; xapakTepusyoOT OOBEMHBIN CO-
craB armocdepsni: 78% asora, 21% xKucmopoxa, 0,9% aproua u 0,03%
YIJIEKMCJIOr0 Trasa, a TaKiKe HEeKOTOPOe KOJUUYECTBO BOAAHBIX MapOB.
Yunuresb MOKA3BIBAET IMAPOCTEPIKHEBbIE MOJEJIU MOJIEKYJI KOMIIOHEHTOB
BO3[yXa ¥ IPOCUT YUYEHUKOB Pa3feJUTh WX Ha JBa THUIA BeIllecTB (Ipo-
CThie U CJIOYKHBIE).

Vuarmecs: JIerKO MPUXOAAT K BBIBOAY, UTO MOJIEKYJIBI IIPOCTBIX Be-
II[eCTB IIOCTPOEHBI M3 aTOMOB OJHOTO XMMHUUYECKOrO 3JIEMEHTa, a CJIOMK-
HBIX — U3 ABYX u Oojsee (K HHM OHH OTHECYT YIJIEKUCJIBIA Tras u
BOZY).

KoauuecTBeHHBIN (C TOMOIHI0O MAacCOBOI AOJM) M KaUueCTBEHHBIN CO-
craB suTocdhephbl U ruapochephbl YUEHUKU M3YYAIOT C IMOMOIILI0 YUeOHU-
Ka (puc. 41, 42).

Vuatuecss (GpUKCUPYIOT HOBOE 3HAHME.

XUMUUYECKHIT 3JI€eMEeHT — OIIPEeIeJEHHBIN BUI aTOMOB.

BemrecTBa, o6pasoBaHHBIE aTOMaMU OZHOTO XWMUYECKOTO 3JI€MEHTAa, Ha3bIBAIOT
IIPOCTBHIMHU.

BemeCTBa, O6paSOBaHHbIe aToOMaMM Pa3HbIX XMMHWYECKUX 3JIEMEHTOB, Ha3bIBAIOT
CJIOKHBIMM.

J

3. Annotponus U €€ NPUYnHbI

Yuuteab cooOIaeT, UTO B BEPXHUX CJIOAX aTMOC(Hephbl COAEPIKIUT-
csA eIfé OMHO IIPOCTOE BeIeCTBO, ITOCTPOEHHOe aToMaMHu KHCJI0poma, —
030H; paccKasbIBaeT O CBOICTBaX STOTO BeIleCTBA U €ro OMOJIOTUYECKOMH
poau, o0BbACHSET MPOUCXOKIAEeHNE Ha3BaHUSL.

Iisa meMOHCTpAIIMM 3allaXa 030Ha YUUTENb MOYKET BOCIIOJIb30BATHCS
5JIeKTPOMOPHOH MAaIIMHON M3 KabuHeTa (PUBWKHU; TyAa HPUTIAIIAIOTCS
IBa yUYEHHKAa-dKCIIepTa, KOTOPBIE COOOIIAI0T KJacCy O 3amaxe 030Ha, KO-
TOPBIN OIIyIaeTCsA HPU paspsije.
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Yuurenb MOAYEPKUBAET, UTO XUMUUYECKUHN dJIeMEHT KHCJI0pon obpa-
3yeT OBa IIPOCTBIX BeINECTBAa: KHUCJIOPOJ, MOJEKYJLI KOTOPOTO COCTOST
W3 OBYX aTOMOB, U O30H, MOJIEKYJbI KOTOPOTO COCTOAT YiKe U3 TPEX
aToMoB. Yualuecs (PMKCHPYIOT HOBOE 3HAHUE.

SIBieHMe, mpU KOTOPOM OAWH XUMUYECKUU 3JIE€MEHT o0pa3yeT HECKOJBKO IIPO-
CTBIX BEI[eCTB, HA3BIBAIOT AJIJIOTPONMEN, a 9TU BeN[eCcTBA — aJIIOTPONMHBIMU
MOOU(PUKAITUAMU.

)

1. UNayunte § 13.

2. BbinonHuTe nucbMeHHO 3apaHuna 1 u 5 ns pybpuku «MpoBepbTe CBOU
3HaHUS».

3. VI3 nepeyHs BeLIecTB BbINMLLWTE B ABa CTOAOMKA NPOCTbIE WU CHOXHbIE
BeLleCcTBa: BOOOPOA, KMCAOPOA, YIEeKUCnbli ras, a3oT, Boaa, CepoBOO-
poa.

MpocTbie CnoXHble

o /)

Ypok 16. Xumuueckue 3naxku. Tabauua
xumuueckux snemernmos /. U. Menoeneesa

ITeau ypoka: yMeTb OTOOpPa’KaTh XUMUYECKUNE 3JIEMEHTHI C ITOMOIIHIO
XUMHUYECKUX 3HAKOB (CHMBOJIOB), O0OBACHATH 3TUMOJOTHUI0 HA3BaAHUN XU-
MHUUYECKHUX 3JIEMEHTOB N MX OTAEJBbHBIX TI'DYIIII; XapaKTepn30BaThb CTPYK-
Typy TabauIbl XuMuueckux sjgemeHToB II. V. Menmeneena.

®dopmupoBanue YY/:

¢ JINYHOCTHBIX: IIOHMMAHMNE HEOOXOAMMOCTH 3HAKOBBIX MOJeJel
IJisi 0003HAUEHUS XMMHUUYECKHX DJIEMEHTOB M MHMOPMAIINM, 3aKJIIOUEH-
HOW B XMMUUYECKHX CHMBOJIaX; IIOHHUMaHNe 3HaUeHUA KJaaccupuKaium
XUMHUYECKUX 39JIEMEHTOB B (opMe TabJUIIBI XUMUUYECKUX BJIEMEHTOB
II. 1. MeupgeisieeBa; YyBCTBO TOPAOCTH 3a BBIOAIOIMUNCA BKJIAL OTedYe-

|  CTBEHHOTO YUEHOTO B MHPOBYIO XMMUUYECKYIO HAYKY;




¢ mo3HaBaTeJbHBIX: 3HAHWE CUMBOJUKM, NPUHATOH B Mepuogude-
CKOIl Tabiuile, ¥ yMeHNe BOCIPOU3BOIUTH €€ B YCTHOM peuun; yMeHUe
OPOBOAUTH JAEeHCTBUS CO 3HAKOBO-CUMBOJMUYECKUMHU CPENCTBAMU HA IIPU-
Mepe XUMHUYEeCKUX dJIEMEHTOB; ITOHMMaHWe MHMOpMAaIuu, 3aKJIIOUEHHOHN
B XMMUYECKHX CHMBOJIAX W TaOJHUIle XUMHUYECKUX 95JIEeMEeHTOB (IIpeos-
pasoBaHVe peaJbHOTO XMMHYECKOTO 00BheKTa B XUMUYECKUUA CUMBOJ U
Hao00poT);

¢ peryJadaTUBHBIX: OIIpeJleJIeHNe TIOC/JIeJOBATEeIbHOCTH MOEeNCTBUN B
CUMBOJBHOM MOJEJIUPOBAHUUN OOBEKTOB IMIPUPOABI (XMMHUUECKUX dJIEMEH-
TOB);

¢ KOMMYHHKATHBHBIX: IJIAHUDPOBaHUWE y4YeOHOTO COTPYAHUYECTBA C
yumuTeJgeM W CBePCTHUKAMHU; BBIPasKeHUEe CBOUX MbBICJIEH C JOCTaTOUHOMN
TOJHOTOM UM TOYHOCTHIO.

Pecypcor: Tabnuna xumuyeckux anemeHToB . M. MenpesneeBa (KO-
POTKOIIepUOAHBIH BapuanT); moprpetsl . . Bepuenuyca u 1. 1. Men-
JlejieeBa; IIPE3EHTAIUA K YPOKY.

Xoa ypoka
1. Xummnyeckue 3Hakm (CUMBOIbI)

JJisi pacCMOTpPEHHUA 3TOr0 OCHOBOIIOJIATAOIIETr0 MOHATUA XUMUU YUU-
TeJIb MCIIOJIB3yeT IIPOOJIEMHBINI BOIIPOC, IPHUBENEHHBINI B Hauajle Iapa-
rpada, ¥ aHaAJOTUIO C PYCCKUM A3BIKOM M CJIABAHCKO! NUCbMEHHOCTBHIO.
OnopHBIA KOHCHEKT METOIOJOTHUU STOT0 METOAUUYECKOTO IIPUEMAa MOYKET
OBITH NIPEACTABJIEH B BUIE CJAENYIOINell CXeMbI:

/ ITncemenroCTs \

CnaBaHCcKada Xumuueckas
! ol
Kupunn u Medoauii . §d1. Bepuenuyc
\’ \’
ByxsbI 3HaKu (CHMBOJIBI)
\’ \’
CioBa Xumuueckre (hopMyJIbl
\’ \’
Ilpennosxenua XumMuJuecKre ypaBHEHUA

VYuurenb MOMKET He BKJIOUATH IIOCJEIHIOI CTPOUKY CXE€MbI B IIPE3€H-
TAIUI0 K 9TOMY YPOKY, 4 MOYKET OCTaBUTH €€ KaK CPEICTBO OIIePerKaro-

y
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nero obyuenmsa. KoMMeHTHUPYSA cXeMy, YUUTEJb OOBACHSET ITPOMCXOMK-
neHme «OyKB» — B3HAKOB (CMMBOJIOB) OT JIATMHCKWX Ha3BAaHUM dJIeMEH-
TOB C IIOMOIIbIO OAHOIN MJIM ABYX OYKB 9TOTO HasBaHUs. [[Jis OCBOEHUS
9TUX CHUMBOJILHBIX MOJeJell yuuTesb pasdbupaeT € CEeMUKJIACCHUKAMU
Tabauiy 1 Ha c. 64 yueOHHMKA. 3aTeM YUYUTEJIb IEPEXOOUT K PacCcMOTpe-
HUIO STUMOJIOTUUYECKHX HavaJ B 0O0pasOBaHUM HA3BAHUM XUMUUYECKUX
5JI€MEHTOB. OTOT (parMeHT ypoKa TaKiKe MOXKHO IIPEeICTAaBUTh B BUIE
Ipe3eHTaAlM — OIIOPHOT'O KOHCIEKTAa.

ATUMOJIOTHUA
. CBoiicTBa mpocteix BemiectB (H, O, P)
. Actrpouomusa (U, Te, Se)
. Mudosorua (Pm, Ta, V)
. T'eorpadpusa (Ge, Fr, Ru, Db)
. Yuéurie (Md, Es, Nb)
. C, mv0 Cl, Cu, Ca

SO W DN

2. Tabnuua xumunveckux anemeHtToB [.U. MeHpeneeBa u eé CTpyk-
Typa
OmopHBIA KOHCIIEKT 9TOr0 3Tala ypPoKa TaKiKe MOYKeT OBITh HIpen-

CTaBJIEH B BHUJe IIpe3eHTaIluy — CJeAYyIolell CXeMBbl:
Crtpyktypa Tabnuubl [,. U. MeHpeneeBa

Mo ropusoHTanm Mo BepTnkanu

Mepuonpl Moynmnbl

— manble (I—III) — rnasHble (A)

— 6onblne (IV—VII) — noboyHble (B)

*JlaHTaHOMAObI

** AKTUHOMAObI

MeTOJII/I‘IeCKI/I OIIpaBAaHHO YK€ Ha 9TOM JTalle M3y4YeHHUudA [OgeJieHUue
JJIEMEHTOB XHMMHMWMN HA METAJIJIbI M HeMeTaJlJibl, 3HaKN (CI/IMBOJII)I) KOTO-
PBIX yU4uTeJIb IIpenjaraeT B ABYX OTAEJIBHBIX Ta6ﬂHHaX.




CvmBONBbI MeTasJioB

HasBaHue anemeHTa | XumMmumyeckuim 3Hak anemeHTta | NMpou3HoweHue

ANIOMUHUI Al AniOMUHUIN

XXeneso Fe deppym

3onoTo Au Aypym

Kanun K Kanun

Kanbuuin Ca Kanbumi

Marnmnin Mg MarxHuin

Menpb Cu Kynpym

Hatpwuin Na Hartpuin

PTyTb Hg Mppaprupym

CsuHel, Pb Mniomoym

Cepebpo Ag ApreHTtym

Xpom Cr Xpom

LnHk Zn LnHK
CvmMBOJbI HEMETaINIOB

HassaHue anemeHTa | Xumumuyeckumini 3Hak anemeHta |[lpousHoweHue

AzoTt N OH

Bopopog, H ALl

Kncnopopg, (0] 0]

KpemHunii Si Cunnunym

Cepa S 3¢

Yrnepogn, k)

docoop P Mo

Xnop Cl Xnop

Bpom Br Bpom

Nopg, | Nop,

AproH Ar AproH
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TaxsKke MeTOAWUYECKU OIPABIAHHO BKJIOUEHNE B YPOK OOOOIIEHHBIX
Ha3BaHUU TPYNN XUMHUYECKUX DJIEMEHTOB:

1) Illenounble MeTaJJIBI — 3JIEMEHTHI TJIaBHOW moArpymnibl I rpym-
Obl: JUTUNA, HATPUN, KaJauii, pyouauii, mesuii, (ppaHIimii.

2) TanmoreHbl — »sJyieMeHTHI TJiaBHOUW moarpymnmnbl VII rpynnoei: ¢grop,
XJIOp, OpOM, WO, acTar.

3) BaaropomHble, MM MHEPTHBIE, Ta3bl — 3JIEMEHTHI TJIABHOW IIOX-
rpyanbl VIII rpynmnbi: reanii, HeOH, aproH, KPUITOH, KCEHOH, PAaJOH.

OTO TO3BOJIUT HEe TOJBKO aKIeHTHPOBAaTh BHUMAHNE ydYalllUXCA Ha
O0IIMX CBOMCTBAxX TIPYII XUMHUYECKUX OJIEMEHTOB, HO U 3aKPEeluTh
mpeacTaBeHne O CTPYKType Tadauibl 1. V1. Meungeaeesa.

B Komie sToro srama ypoka ydariuecsa (pMKCHPYIOT HOBOE 3HAHHUE.

XuMHUYeCKMe 3HAKH IJIM CHMBOJIBI — 35TO 3HAaKOBasd MOAEJIb XMMHNYECKUX 3JIe-
MEHTOB.

XyUMHUUYECKU#l CUMBOJ WJIN 3HAK 0003HAYAET:
— KOHKPETHBIA XUMHYECKUU IJIEMEHT;
— OIMH aTOM JTOr0 XMMHUYECKOTO dJIeMEHTA. )

(x

3. Xumnuyeckue cdpopmyiJibl

IIpomoskass MCIONB30BAHNE AHAJIOTUU C PYCCKUM S3BIKOM U CJIABAH-
CKOl THCBMEHHOCTBIO, YUNTEJIh 3HAKOMHUT CEeMUKJIACCHUKOB C XUMUUE-
cKuMu (opMyJsaMU KaK XUMHUUECKUMU aHaJIOTaMU CJIOB.

Ha sToM sTame oueHb BasKHO IIOKA3aTh PasjInuUUA MeKIYy UHIEKCOM
(ToKa3bIBAeT YMCJIO aTOMOB B COCTaBe MOJIEKYJBI BellecTBa) U Kodhhu-
IueHTOM (IIOKa3bIBAeT UMCJIO MOJIEKYJI Mau (OPMYJIbHBIX €IUHUI] Belle-
cTBa).

B sakgaioueHme yuamiuecs (PUKCHPYIOT HOBOE 3HAHUE.

uMuYecKas gopmysa — 9TO MOJAEJNbHOE 0TOOpasKeHre COCTaBa BeIllecTBa C II0-
MOII[bI0 XUMUYECKUX 3HAKOB W WHAEKCOB.

Xumnueckass popMyJia HeCET OUeHb BaskHyr mH(popMmalmio. OHa MOKa3bIBaeT:
— KOHKPETHOe BEeI[eCTBO W ero TUIl — IIPOCTOe WU CJIOYKHOE;

— OJHY YaCTHUI[y STOTO BeIllleCTBa, HaNpUMep OAHY MOJIEKYJy ero miau ¢op-
MYJIbHYIO €IUHUIY AJS BEeI[eCcTB HeMOJEeKYJISAPHOTO CTPOEHU;

— ero KauyeCTBEHHBIH COCTaB, T. €. aTOMbI KaKWX DJIEMEHTOB BXOAST B COCTAB
IaHHOTO BeIeCTBa;

— ero KOJIMYeCTBEeHHBIII COCTaB, T. €. UYMCJO ATOMOB KayKJOr0 dJIeMeHTa B CO-
cTaBe OJHOM YaCTUILI BEIeCcTBa. J




:

1. N3yunte § 14.

2. BbinonHute nmcbMeHHO 3apaHusa 1—5 mn3 pybpukn «lpoBepbTe CBOMU
3HaHUSA».

3. BbinonHute 3agaHus.

1) CooTHecuTe MPOM3HOLUEHME XMMWYECKOro CUMBOJSIa C Ha3BaHUEM XU-
MUYECKOro afieMeHTa.

MNMpounsHoweHne XMU4YECKUIN 3JIeMEHT
1. ApreHTtym A. Xeneso
2. ®eppym Bb. KpemHui
3. Kynpym B. Cepebpo
4. Cunmunym I PtyTb
5. Tmppaprrupym O. Menob

2) CooTHEecuUTe XMMUYECKUIN 3HAK C Ha3BaHMEM XMMWUYECKOro 31eMeHTa.

XvMmunyeckuin 3Hak XuMnyeckuin anemMeHT
1. K A. Asot
2. Ca B. Kanui
3. Mn B. Kanbuunn
4. Mg I Hatpui
5. Na . Marnnn
6. N E. Mapranew,

3) CooTHecuTe Ha3BaHUSA rpynn anemMeHToB C uX 0603Ha4YeHneM.

Mpynna anemeHTOB 0O6Go3Ha4YyeHue
1. WenoyHble meTannbi A. VIIA
2. bnaropogHblie rassbl B. 1A
3. Manorexsl B. VIIIA
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Ypok 17. OmuHocumenvHvle amomHas
U MOACKYAAPHAS MACCHL

IMeau ypokra: mpomoi:KuTh (hOpPMUPOBaAHUE yMEHHUN OTOOpakaThb CO-
CTaB BEIECTB C TOMOIIBIO (POPMYJ, XapaKTepu30BATh OTHOCUTEJIbHBIE
ATOMHYIO ¥ MOJIEKYJIAPDHYIO MACChl ¥ PACCUUTHIBATHL WX, OIPEAeIATh
nH@OPMAIINI0, KOTOPYI0O HECYT XWMHWUYECKHEe CUMBOJIBI U (POPMYJIHI.

®dopmupoBanue YY/:

¢ JIMYHOCTHBIX: BOCHPUATHE MHPA XUMUUYECKUX BeIeCTB KaK eIuH-
CTBA €ro pasHoOOpasHBIX IIPEICTaBUTEJEH;

¢ mo3HaBaTeJbHBIX: M3BJeUeHNEe HeOOXOLMMOI KAaueCTBEHHON M KO-
JUYECTBEHHON MH(MOPMAaIIUM O TUIIOJIOTHU BeIecTBa, ero COCTaBe W Mac-
COBBIX OTHOIIIEHUAX MEXKIY 00pasyOIIUMHN 5TO BEIeCTBO dJIeMEeHTaMU;

¢ peryJasaTHBHBIX: YCBOEHUE aJIlOPUTMAa AJIs PacyéTa OTHOCHUTEJIbHON
MOJIEKYJIAPHOII MAacchl BeIlleCTBA UM IOCJIeAOBATEJbBHOCTH TPAHCIAIIUN
nH(@oOpMAaIM Ha OCHOBE aHAJM3a XUMHUUYECKOUN (hOopPMYJIbI;

¢ KOMMYHMKATHMBHBIX: MHUIIMATHUBHOE COTPYIHUYECTBO C YyUYHUTEJIEeM
U CBEPCTHUKAMU IIpu padboTe ¢ XUMHUUYECKUMU (POPMYJIAMMU.

Pecypcsor: mmpeseHTanusa K YPOKY.

Xoxg ypoka

1. NMoHATHe «OoTHOCUTEeNbHafA aToOMHasa Macca»

s akTyanmsanuy ydyeOHBIX JeMCTBUII 10 YCBOEHHUIO MaTepuaja
YPOKa YUYHTEeJb MCIOJB3yeT HPOOJEeMHBIN BOIIPOC, CHOPMYIMPOBAHHBIN
B HavaJie maparpada:

— B Kakux egmHUIIAX M3MePSETCS Macca aTOMOB XHUMHUYECKUX 3Jie-
MEHTOB, Beb OHU UPE3BBIYANHO MaJibl?

B kauecTBe «HaAHOTWPBHKU» — 3ITAJOHA AJIA M3MEPEHUSA MaCChl aTo-
MOB — YUYUTEJb IIPeJJaraeT MCI0oJb30BaTh MAacCy aToMa CaMoOToO JIETKOTO
snemenTa tabauibl . VI. MennmeneeBa — Bomopoja.

YuuTesib BBOIUT IOHATHE <«OTHOCUTEJbHAA aTOMHadA Macca 3JIEMeH-
Ta». OUKcUpyeTcs HOBOe 3HAHWUE.

OTHOCHUTEIbHAS aTOMHAs Macca — BeJINYNHA, IIOKa3blBalIllad, BO CKOJIBKO pa3
Macca JaHHOT'O XMMHNYECKOI'o 3JIEMEHTa 60JIbIIIE Macchl aToMa BOOgoponma.

Pekomenayem He meperpyskath yueOHYI0 WH(pOPMAIUIO IO TeMe ypOo-
Ka BBeJeHHEM IIOHSATHS «aTOMHAs eIMHUIIA MACChI».




2. MoHATHe «OTHOCUTEeJIbHash MOJIeKY/IspHas macca»

Yunuresb aKIeHTHUPYET BHUMAHNE YYAIUXCSA HA TOM, YTO MACCa MO-
JIEKYJIbI ABJISIETCS CYMMOM Macc O0OpasymIUX 3Ty MOJIEKYJY 2JIEMEHTOB,
Y BBOAUT MOHSTHE «OTHOCHUTEJILHAS MOJEKYJIAPHAS Macca», IIpeajaras
dopMysy s pacuéTa 5TOM BEeJIMUMHBLI HA IIPUMEPE MOJIEKYJBLI BOIBI.
durcupyerca HOBOe 3HAHHE.

BennuunHa, IOKAas3bIBAIOIIAsa, BO CKOJBKO pa3 Macca MOJIEKYJILI JAaHHOTO Belle-
cTBa 0OJBIIIE MacChl aToMa BOJOPOJa, HA3HIBAETCS OTHOCUTEJIHBHON MOJEKYJISIP-
HOM MAaCCOM.

M,(H,0) = 2 - A(H) + A(0) = 2 -1 + 16 = 18

Ilna 3akpemnjieHus MaTepuaja ydaliuecsa PACcCUUTHBIBAIOT OTHOCUTEJb-
HBbIe MOJIEKYJSAPHBIE MAacCChl CJIEAYIOIMIUX BeIeCcTB: YIJIEKUCJIOrO Tasa,
asoTra, 030Ha, CEPHON KWCJIOTHI, TJIIOKO3bI, XJOPUAA AJTIOMUHUA.

CUJBHBIM yUYeHUKAM YYUTEJIb MOMKET IIPEIJIOKUTH PACUET OTHOCHU-
TEeJbHBIX MOJEKYJIAPHBIX MAacC BEIIeCTB, WMEIOIuX 00Jiee CJIOKHBIE
popMyabl: THAPOKCHUA KaJdbllud, cyJabdara aMmMOHHUA, (pochaTa maraus.

3. MaccoBaa pona afieMeHTa B COCTaBe CJIOXXHOro BellecTBa

Hnsa akryanusanuy 3HAHUH YUUTEIbh IPOCUT CEMUKJIACCHUKOB BCIIOM-
HUTH (GOPMYJIBI IJId pacuyéTa MacCOBOM JOJM PACTBOPEHHOTO BEIECTBA U
IPenJoKUTh (OPMYJIY JIs pacuéTa MacCOBOI IO 3JIeMEHTa B COCTaBe
CJIOKHOTO BelrlecTBa. DUKCHPYeTCs HOBOEe 3HAHUE.

MaccoBoii moJieil 3J1eMeHTa Ha3bIBAIOT OTHOIIIEHHE MAacCChl, KOTOPAsS IMPUXOMUTCS
Ha 3TOT 39JIEMEHT, K OTHOCUTEJIbHON MOJIEKYJIAPHON Macce BeIeCTBa, BbIPAYKEeH-
HO€ B MOJAX eIUHUILI UJIW IIPOIeHTaX:

o (d) = Ar(3) - n(d) | 100 %,
Mr(B-Ba)
rae o (DY) — MaccoBas JOJI 9JIeMEHTa B CJOYKHOM BeIlECTBE;
A, (9) — oTHOcHUTeJBHAS ATOMHAs MacCa dTOTO dJIEMEHTA;
n(9) — umciIo aTOMOB dJIeMEHTa B MOJeKyJie ((PpopMyJIbHOI eTUHUIE);
M, (B-Ba) — OTHOCHTeJIbHAA MOJIEKYJAPHAsA Macca BeIllecTBa.

J

Il 3aKpelieHHMs MaTepuaja ydallluecs PaCCUMTHIBAIOT MAacCOBBIE
JOJI 2JIEMEHTOB B BemecTBax ¢ (opmynamu CO, u H,O.
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1. N3yunte § 15.

2. BbInonHMTE NMUCbMEHHO 3agaHue 3 n3 pybpukn «[lpoBepbTe CBOWU 3Ha-
HMS» 1 3agaHnsa 1, 2 n3 pybpukn «MpMMeHnTe CBOU 3HAHUS».

3. BbINONHMTE TECTOBbIE 3a4AHUS.

a) MaccoBasa ponsa kucnopoga B cynbdare Hatpua Na,SO, pasHa:

1) 25,8%; 2) 38,1%; 3) 41,0%; 4) 45,1 %.

6) Maccosas gons ymepoga B kapboHarte kanusa K,CO, pasHa:

1) 8,7%; 2) 12,0%; 3) 12,1%; 4) 14,3 %.

Ypok 18. [loesmopernue u obobuerHue memol.
Ilooeomoeka Kk KoOHmMpoabHOU pabome

Tun ypoka: moBTOpeHme W 0000IeHme TeMbl «YwucThbie BellecTBa U
cMecu. XUMHUUECKass CUMBOJIUKA» .

IMenu ypoka: sakpenuTh U 0000IIUTHL 3HAHUA yUYaIlIUXCA IO TeMe, I10-
BTOPUTHh MaTepUaj TeMbl, IIOATOTOBUTH YUAIIUXCS K BBLIMOJHEHUIO KOH-
TPOJILHOII PaboThl, OTPA0OTAB OCHOBHBIE IOHATUA: XUMUSL KAK HAYKA.
3HaYeHue XUMUU 8 HCUSHU CO8peMeHH0z0 yeqoseka. Tena u seuwecmaa.
Ceoiicmea seusecma. AzpezamHule COCMOAHUS 8eulecms. Amomv. U Mo-
aexynv. Juppysusa. Bpoynosckoe dsuixcenue. OCHOBHbLe NOJONCEHUS
aAMmoOMHO-MONEKYAAPHO20 Yuenus. Honvi. Beuwecmeéa MoNeKYLAPHOZO U
HeMmoseKYyaapHozo cmpoenus. ucmuie eewecmaea u cmecu. OcHoBHbLe
cnocobvl paszdeneHuss HeOOHOPOOHBLLX U O00HOPOOHbLX cmeceil. Xumuye-
CKUE CUMB0JbL, UX NPOUIHOULeHUE U HA38AHUS daemenmos. IIpocmuie
u caoxcHvle sewecmaea. Xumuveckas gopmyra. OmuocumenvHas amom-
Hasa macca. OmrocumenvHas monreKyrapras macca. Oosémnasn 0ons 2a-
308 8 cmecu. Maccosas doas npumeceii. Maccosas 0oas aremenma 8
caodcHOM 8eusecmee. Maccogas 00as pacmeopéHHOz0 éeulecmea 8 pac-
meope. Pacuémuvl ¢ ucnonv3ogsanuem dmMux NOHAMUILL.

Pecypchr: mpeseHTauss K YPOKY.

Xox ypoka

1. [aiime onpedenenus caedyrnuux nOHAMUI: TeJo, BeIIeCcTBO,
YHCTOE BEIeCTBO, CMECh, MOJIEKYyJa, aTOM, WOH, IIPOCTHIE U CJIOKHBIE
BeIlleCTBa, MOJEKYJAPHOe U HEeMOJeKYJIAPHOe CTPoeHUWe, XUMHuuecKas
gopmysaa, MHAEKC, KO3(QPUITUEHT.




2. Cobepume J02uvecKyio Uenoiky u3 PA3PO3HEHHbLX KAPMOUYEK C
coomeemcmaeyWUMU HAONUCAMU.

HEeMOJIEKYJAPHOEe CTPOeHue — aToOM HJIU HUOH

TeJia — BelleCTBa — MOJIEKYJIAPHOE CTPOeHHe — MOJIEKyJa — aTOM

3. Onpedeaume cnocodv. pasdeseHus NpedioNeHHbLX cmecell, YKa-
3a6 ux 6ud: PeyHOU IIeCOK + caxap; BoJa + PEYHOU IIeCOK; IO COJHEeY-
HOe MacJo + BOZa; HOBapeHHAasda COJb + BOAA.

4. Ob6sacHume Xxumuueckue uLU @uU3udecKue SA8JCHUS, HA308UmMe
NPU3HAKU XUMUYECKUX peakyuil 0158 npouyeccos: TOPeHUe IPOB, IMOAB-
JeHVe TyMaHa HaJ PeKOoili, THUeHUue JepeBa, p:KaBJieHUe Kejesa, CKuca-
HUe MOJIOKa, o0pasoBaHme POCHI Ha TpaBe.

5. Jlaime kauecmBeHHYW U KOJULECMBEHHYI XaAPAKMeEePUCmuKy
seuecma, umMenuwux Qopmyasvt (¢ amoil yeavd 8CNOMHUME, KAKYK UH-
gopmayuio Hecém Qopmyna euLecmea):

1-i1 BapuaaT — oxcuz docdopa P,0;;
2-1t BapuanT — okcuj cepbl SO,;
3-i1 BapuaHT — cepoBogopon H,S.

6. Pewwume 3adayu.

e B Bome maccoit 80 r pactBopusiz 20 r moBapeHHOU cosu. Ompene-
JUTEe MAacCOBYIO JOJII0 PACTBOPEHHOTO BeI[eCTBa B pPacTBOPE.

e B 150 r pactBopa comep:kuTca 1 I JUMOHHOI KucjoTbl. Ompene-
JUTE MaCCOBYIO JOJII0O PACTBOPEHHOTO BEIIlECTBA B PacTBODE.

e Brrmapuiim 200 r pacTBOpa IIOBApeHHOM COJM C MACCOBOH moJiei
10% . Kakaa macca coju ocTajach B YaIllKe IIOCJI€ BbIIAPUBAHUA?
e B 100 r cTOJIOBOTO YKCyCa COHEPIKUTCSI D T YKCYCHOM KMCJIOTHI.
OmpenennTe MacCcoOBYIO JOJIIO KUCJIOTHI B CTOJOBOM YKCYycCe.

e HalimuTe Maccy BOALI U NHUTLEBOM COOBI, HEOOXOOUMYIO IJIs IIPHU-
rorosaenusa 300 r 3% -Horo pacrsopa.

7. Omeemvbme HA 80NPOCYHL.

o Kakwue sABJeHUS IOATBEPKIAIOT pPeajbHOE CYIIeCTBOBAHWE MOJIe-
RyJa?

e Mo:XHO JI1 IOKas3aTh CYIIleCTBOBAHUE MOHOB?

e KakuMmy ombpITaMM MOXMKHO [OKas3aTh CYIIeCTBOBAHME aTOMOB?

e YTo HNPOUCXOAUT HPU XUMUUYECKUX PEaAKIUAX?

e Kakue BbI 3HaeTe MPOCThbie U CJIOYKHBIE T'a3000pasHbIe BeIlecTBa
6es samaxa?

e Kak sammcaTh C MOMOINBIO XHMUUYECKUX (POPMYJI: HATH aTOMOB
XJiopa, TPU MOJEKYJIbI KUCJIO0POAa, MBE MOJEKYJBbI BOIbI, ISATh aTO-
MOB CepbI, OJHA MOJIEKyJia YIJIEeKUCJIOTo rasa?
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e JJamsl xummueckue dopmyasi: MnO, 2Cl,, Fe, 4H, 3S0;, AgNO,,
2H,0, MgCl,, 2H,.
A) BribepuTe o0o3HaueHMe ABYX MOJEKYJ XJopa.
B) Kakasa samuch umTaeTca «MarHUM XJIOD ABa»?
B) Bribepure mpocThie BelecTsa.
T') Bribepure GopmyJibl 6e3 MHIEKCOB.
1) Bribepure (OpMyJIbI CIOKHBIX BeIecTB 0e3 K0oa(ph(UIIUEeHTOB.
E) Hatigure (QopMyJabl ¢ XMUMUUYECKUMU 3JIEMEHTAMH ITOOOYHBIX
moAarpynn mepuomgmueckou tabaunbl II. MI. MenpgeseeBa.
WK) Hatinure GopMyabl ¢ XUMUUYECKUMHU 3JIEMEHTAMU 3-TO IIEPUO-
za.

AomalwHee 3apaHue

MoarotoBka K KOHTPOJIbHOW paboTe.

Ypok 19. Koumpoavnas paboma No 1
no meme «Yucmuie eewecmea u cmecu.
Xumuueckas cumeoruka»

BapuanTt I

1. ITociemoBaTeIbHOCTDL ITPOBEAEHUS OMEPAIUH I pasfgeieHus cMe-
CH PEYHOro IIeCKa, MOPOIIKa CepPbl W COJIMU:

1) BLITapuBaHUE;

2) pacTBOpeHUe;

3) puapTpoBaHuUeE;

4) orcramBaHuUe;

5) ¢@aroTrupoBanue.

2. K 120 r 3%-"oro pacrBopa JUMOHHOM KKCJIOTHI HOoOGaBuaum 2 T
JUMOHHOM KWCJIOTBI; IIOJYYMJICA PACTBOP C MAaCCOBOU IOJIell KMCJIOTHI:

1) 0,5%;

2) 5%;

3) 4,6%;

4) 0,46 %.

3. YcTaHOBUTE COOTBETCTBUE ME:KAY (POPMYJIOl COeIMHEeHUWS W Mac-
Y COBOII noJieli HATPUsS B HEM.




dopmyna BelwecTBa MaccoBas pons (o)
1) NaOH — epnkuin Hatp A) 43,4%
2) NaNO; — HaTpuesas cenutpa B) 27,4%
3) Na,CO; — TexHuuyeckasa copa B) 57,5%
4) NaHCO; — nuwesas copa N 27,1%
Bapuant II
1. CooTHecuTe TUII CMeCU HUJIU CMeECh CO CIIOCOOOM pasaeseHusd.
Tun cmecu unmu cMmechb Cnocob paspeneHus
1) lomoreHHas A) BbinapuaHue
2) leteporeHHas B) Auctnnnaums
3) Hedptb B) OtcramBaHune
4) Boga consiHbIx 03&p

2. Caunu nBa pactBopa coisaHoii Kuciaorel: 30 r 5%-moro u 30 r
15% -moro. MaccoBas M0/ KHMCJOTHI B MOJYYEHHOM PAaCTBODE:

1) 17%;

2) 20%;

3) 7,5%;

4) 10%.

3. YcTraHOBUTE COOTBETCTBUE MeEKAY (DOPMYJIOM COeqWHEHHA M Mac-
COBOM MTOJIell KaJIbIIUSA B HEM.

dopmyna BewecTBa MaccoBasa ponsa (o)
1) CaO — Herawi€Has MU3BECTb A) 40%
2) Ca(OH), — rawéHasa n3BecTb B) 711%
3) CaCO; — mpamop B) 54%
4) Ca(NOz), — kanbumesasa cenutpa |IN) 24%
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IJIABA VI

IIpocTeie BemecTrBa (4 49)

OCHOBHbIE AMAaKTUYECKME Lenv

Pasnuyate mMetanibl — XUMWYECKUE 3JIEMEHTbI U METaUlbl — MNPOCTbIE
BELLLECTBA.

Xapaktepu3oBatb GpU3NYECKME CBOWMCTBA METAIJIOB U CMaBOB.

YctaHaBnuBaTb MPUYMHHO-CNEACTBEHHbLIE CBA3M MeXAy CBONCTBAMU Me-
TasnoB.

HaxoouTb WUCTOYHUKM MHOPMaLMM O BbIODpaHHOM MeTanfie M ero cnna-
BaxX, aHanM3upoBaTb €€, roToBUTb WMHOOPMALMOHHBIA NPOAYKT, MPeacTaB-
NSaTb €ro, BeCTU ANCKYCCUIO U KOPPEKTUPOBATb CBOKD MO3ULMIO MO €€ pe-
3yfbTatam.

XapakTepn3oBaTb [OJIOXEHME SNEeMEHTOB-HEMeTa/loB B Tabnuue
O. . Mengeneesa.

OnucbiBatb 6GaaropofHbie rasbl.

CpaBHuBaTtb annoTpornHbie Mmogudukaumn Kkucnopona, MeTaiibl U HeMe-
Tannbl.

HaxoonTb UCTOYHUKM MHDOPpMaLUMM O BbIBPAHHOM HeEMeTansle U ero co-
€NHEHVSX, aHanM3npoBaTb €€, roToBUTb MHOOPMALIMOHHBIA NPOAYKT, Npes-
CTaBNSATb €ro, BECTU AUCKYCCUID U KOPPEKTUPOBATb CBOK MO3ULMIO MO €€
pesynbraram.

Ypok 20. Memannwi

IMeau ypoka: chopMHpPOBAThH HPEACTABJIEHUE O MeTaIaX KaK XUMU-
YeCKUX BJIEMEHTaX M KaK O IMPOCTHIX BEIeCTBaX, YMeHHNE NaBaTh Xapak-
TEPUCTUKY (PUBUUYECKUX CBONCTB METAJLIOB.

®dopmupoBanune YY/:

JUYHOCTHBIX: IIOHMMAHWE Ba’KHOCTU CBeIeHUII M3 XUMUU MeTaJI-
JIOB B CHCTEME 3HAHUN 0 XMMHUYECKOW KapTuHe MHpa;

MO3HABATEJNbHBIX: YMEHUA Pas3inuaTh MOHATUSA «MeTaJJbl — XU-
MHYECKHEe DJIEMEeHTBhI» U «MeTaJIJIbI — IIPOCThbIe BEIecTBa»; XapaKTepu-
30BaTh (pusmUecKUe CBOWCTBA METAJLJIOB W CILJIABOB;

PEryJIsiTUBHBIX: CIIOCOOHOCTH yCTaHABJIMBATHL MPUUYNHHO-CJIEICTBEH-
HbIe CBsA3UW (HA IMpUMepe CBA3eNl MeyKIy CBOMCTBAMM METaJIJIOB W CILIa-
BOB U 00JIaCTAMU WX HPUMEHEHU);



¢ KOMMYHUKATHUBHBIX: IJIAHWUPOBAHWE y4YeOHOTO COTPYAHUUYECTBA C
yuuTeJeM U CBEePCTHUKAMU IIPU U3YUYEHUU XUMUU MeTaJLIOB.

Pecypcsor: BumeodhparMeHTsl U caawabl « MeTasabl U CILJIABBI B HCTO-
puUU UeJOBeUecTBa»; JabOpPaTOPHBIN ONMBIT «O3HAKOMJIEHUE C KOJJIEKI[HU-
el MeTaJIJIOB U CILJIABOB»; IPE3eHTaIusl K YPOKY.

Xoa ypoka

1. MeTtannbl — NpocTbie BeLiecTBa

VYpox HaumHaercsa c¢ JgabopaTopHoii padorsl «O3HAKOMJIEHME C KOJI-
JeKIMell MeTajlJIoOB W CIIJIaBOB» U 3aJaHUsA YUYUTENS BBIAEJIUTH OOIIfue
OpUBHAKU, O0BEeINHAIOIINE STOT KJACC IPOCTHIX BEIecTB.

JlaGopaTopHassi paboTa IPOBOAUTCA IO ILJIAHY, MIPEAJOKEHHOMY Ha
c. 74 yuebHUKA.

B pesyabraTe BLIMOJHEHUS 9TOI PabOThI ydalliuecs MPUXOIAT K BbI-
BOIY, UTO BCe METAJLJIbI 00JIafaloT CAeAYIONIUMU OOIUMU (PU3UUECKUMU
cBoOlicTBaAMU:

— BcCe MeTaJlJIbl B OOBIUHBIX YCJIOBUAX TBEDPAbIe BelecTBa (Kpome
PTYTHU, YTOUHSET YUYUTEJh U PasbACHAET IIpaBUja TeXHUKU 0e30IIacHO-
CTH IIpW OOpAaIllleHUUW C ITUM MeTajlJIOM; AeMOHCTPaIlus PTYTH IIPOBO-
OUTCSA C TMOMOIIbI0 MEIUIIMHCKOrO TPAgyCHUKA);

— BCe MeTaJlJIbl UMeIOT cepedpucTo-0esibli 11BeT (Meab KPacHOro IBe-
Ta, a 30JI0TO KEJTOT0, YTOUHSET YUUTEJAh U AeMOHCTPUPYeT O0pasIlbl
MeTaJIJIOB UMW UBJEeJNUA U3 HUX);

— BCe MeTaJLJIbI ABJAIOTCS XOPOIIMUMM ITPOBOJHUKAMHU TEIJIa W dJIeK-
TpuuecTBa (JyUIlline MPOBOAHUKU — Cepedpo W MeIb, XYAIHUe — BOJb-
¢dpam, PTYTH U CBUHEI);

— BCe MeTaJIJIbl MJIACTUYHBI (YUUTENb AeMOHCTPUPYET aJTlOMUHUEBYIO
WU OJOBSAHHYO (DOJBrY WM (PparMeHTHI 30JI0YEHBIX IIPEeAMETOB Ha (POTO);

— BCe MeTaJlJIbl KOBKU U IOAJAIOTCS OTJUBKe (YUUTEIb JeMOHCTPU-
pyeTr BuaeodparMeHTbl C MeTaJJINYeCKUMU apTedaKTamMu, U3TOTOBJIEH-
HBIMU STHUMU METOJAMU).

ITocie BeImONIHeHUs: JiabopaTOpHOII paboThl yualnmuecss (PUKCHPYIOT
HOBOE 3HAHMHE.

Merannasl — 5TO KOBKHE, ILIACTUYHBIE IIPOCTBLIE BEIeCTBA, KOTOpPhIe 00JIafaroT
MeTaJJIuUYecKUM OJIECKOM U CIIOCOOHBI IIPOBOAUTH TEILJIOTY U BJIeKTPUUYECKUIT
TOK.

B zakirouenume sToro srama YPOKa yuuTeJIb aKIeHTHUPpyeT BHUMAaHNUEe
ydamuxcda Ha HeO6XO,III/IMOCTI/I pasmnyuaThb IIOHATUA <«MeETaJlJIbl — XHWMMU-
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YyecKue JJIeMEHTBHI» U «MeTaJJibl — IIPOCThIe BeIllecTBa» U IIpeajaraer
BBITIOJTHUTH 3ajaHue Tula: B kakux npednoxcenHusx udém peuv 0 Me-
maanax — XUMUYECKUX 3JJeMeHMmax U 8 KAKUX — 0 Memannrax —
npocmuvlx 8euiecmeax?

1) 'emor06UH KPOBU COJEDPIKUT KEJE30.

2) B paiione r. Hebaprysnb YeasaOuHCKOII 00JlacTU yIaJ KeJe3HbIN
METEOPHUT.

3) [I1a mpom3BOJCTBA CTAJU KCIIOJB3YIOT KEJe3HYIO PYOY.

4) II;a TPOM3BOMACTBA CKPEMOK MCIOJb3YIOT CILIAB JKeJjesa.

2. Cnnasbl

Ha »srom »sTame ypoka ydYuTelIb PAaCIIUPSAET MIPEICTABJICHUS CEMMU-
KJIACCHHUKOB O CMeCHX, IIO3HAKOMMNB MX CO CIJIABAMIU METAJIJIOB: OPOH-
3011, JIATYHBIO, CTAJLIO, TIOPATIOMHUHNEM, MEJIbLXHNOPOM, U JeMOHCTPHUPY-
eT mM3Ieausa W3 HUX.

OrpabaThiBaeTcss IOHATHE «TOMO- U TETEePOTeHHBIE CILIaBbI» (K IIO-
CJIeTHNM OTHOCUTCS CEPBIA UYTYH).

KauecTBeHHas XapaKTePUCTUKA CIJIABOB IIPOBOAUTCSA IIYTEM PacCMO-
TpeHUsS KOMIIOHEHTOB, BXOJAIIMNX B COCTAB HEKOTOPBIX M3 HUX, a KOJU-
yecTBeHHAs — HA OCHOBE MAacCCOBOII OJIM 9THUX KOMIIOHEHTOB: OpOH3a —
citaB menu (80%) u omoBa (20%); maryup — cmiaaB menu (70%) u
nuaka (30%).

3akpeljieHre MaTepuajia dTOTO dTAlla MOYKHO IPOBECTU C ITOMOIIHIO
pacuéTHbIX 3amau tumna: Onpedeaume maccvl medu U 07084, HeoOxo0u-
Mole O u3zzomosJenus 2,5 m OpoH3bL.

)

1. N3yunte § 16.

2. Bbibepute oonH M3 MeTasNoB O NOAroTOBKM COOOLLIEHUs Ha cneny-
IOLLEM YPOKe MO MnaHy:

— XUMWYECKUIN 3HaK a/ieMeHTa U ero nonoxexHwe B Tadbnuue . N. MeH-
neneesa;

— ncTopuyeckasi cnpaBka 006 OTKPbITUM MeTanna;

— dun3nyeckne CBOMCTBA NPOCTOr0 BELLECTBA;

— MpUMEHeHne MeTasnsia Ha OCHOBE CBOWCTB;

— 3aHumMaresibHble GaKkThl.

Coob6uleHre noaroToBbTE, UCMOJb3yst BO3MOXHOCTM MHTEepHeTa U Hay4yHO-
MonNynsipHOM NUTEPaTypbl; COMPOBOAUTE COODOLLEHME Mpe3eHTaumen. )




Ypok 21. [lpeocmasumenu memannos
(YPOK — YueHuueckasi KOHgepeHuuUs)

IMeau ypoka: pa3BUBaATh YMEeHUA PabOTATh C HAYUHO-TIOMYJIAPHOMN JIN-
TEepPaTypoi M HaXOAUTh MCTOUYHUKU MHMOPMAIIMU O BHIOPAHHOM MeTaJliie
M ero cILlaBaX, CUCTeMAaTHU3WPOBATh YUeOHBIM MaTepuaJ U TOTOBUTH WH-
dopManMOHHBIA MPOAYKT, BHICTYIIATh IIepes ayaquTOpueil, BECTU TUCKYC-
CUI0 M KOPPEKTUPOBATH CBOIO MO3UIUIO IO €€ Pe3yabTaTaM.

PekomeHayemoe cogepxaHue cooOLEeHnii N0 HEKOTOPbIM MeTassiam B
COOTBETCTBMU C coaepXXaHuem ydeGHoro naparpada

Kenezo. Texnmueckm uymcToe M XUMHYECKU UUCTOE JKejges3o. sHee-
30 — OCHOBa COBPEMEHHOU NPOMBIIIJIEHHOCTH M CEJbCKOTO XO3SHCTBA.
CmaBhlI JKejiesa: UyryHbl U cTaau. llepemesbHBIN U JIMTEHHBINA UYTyHEBI,
uX 3HaueHue. YTJepoAucTas W JermpoBaHHadA CcTajJW, mX 3HaueHwue. Ilo-
HATHE O YEPHOM M IIBETHOU MeTaJIJIypPruu.

AnromuHui. Mcropus IPOMBIIIJIEHHOTO IIPOM3BOJACTBA AJIOMHHUA.
IlpumeHeHMe aIOMMHUA Ha OCHOBE €r0 CBOMCTB.

3osi0T0. Posib 30/10Ta B MCTOPHHU UeJOBeUecTBa. S0JIOTO — MeTaJlj
IOBEJINPDOB U 3TAJIOH MUPOBBIX MAeHer. IIpmMeHeHMe 30J10Ta Ha OCHOBE
€ro CBOWCTB.

OsoBO, ero cBoiicTBa WM TpPUMeHeHUe. AJJIOTPONUS OJIOBA: Cepoe u
6es0e om0BO. «OJIOBAHHAS YyMa».

Pecypcsor: Kosuterniusa « UyryHbsl m ctanm»; Bugeo@parMeHTh U (oTo-
rpaduu « XymosKeCTBEHHBbIE W3MEJIUS U3 YyryHa U CTaJW»; KOJJIEKIUA
usgequii U3 aJIOMUHUA U ero CILJIaBOB; BuaeodparMeHTHI u oTorpadun
«30JI0TO — MaTepuaJ OBEJIUPOB ¥ MUPOBBIE AEHBIU»; KOJJIEKITUS 13-
Ieauit w3 ojioBa; BuUmeodparmeHT «lIlasgHue»; TpeseHTAMU yUaAIUXCH
K JOKJaJlaM.

MpumepHble TeMbl A0KNaA0B/MPOEKTOB

1. SanumaTeabHO O ’KeJjese.

2. JKeneso — ocHOBa COBpPEMEHHO! IIPOMBIIIJIEHHOCT U CEJILCKOTO
X03AHCTBA.

3. CmnaBhwl JKeJjeda: Uyr'yHBI U CTaJIU.

4. TlousaTe 0 YEPHOU M I[BETHOU METAJITypPTUH.

5. Jlrogu ormeHHOU mpodeccun.

6. Merajbl IIOMOTAIOT MCTOPUKAM.

7. Hy:XHBI U MeTaJLIbI?

8. Jlro6omnbiTHBIE PAKTHI O MeTaJIax.

9. «KpbL1aTeiii» aJllOMUHUAN.
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10. HcTopus mpOMBINIJIEHHOTO HTPOM3BOACTBA AJIOMUHUA.

11. Posb 30Ji0Ta B UCTOPUU YeJIOBeUECTBA.

12. 3os0T0 — MeTaJIJI IOBEJWPOB U STAJOH MUPOBBLIX JEHEr.

13. Oyi0oBO, ero cBOIICTBA U IIPUMEHEHUE.

14. Annorpomnus oJjioBa: cepoe m Oejyioe 010BO. «OJOBAHHAA UyMa».

15. «YépHoe KPYKeEeBO».

Yuureap akIeHTUPYyeT BHUMaHUE CEMUKJIACCHUKOB Ha TOM, UTO IJId
BBICTYILIEHUSA U IIpe3eHTalnuum UM OyaeT mano 4—5 muHyT (He GoJiee).
Pexomenpgyercsa mpurJiaiieHue rocreii: 4—»5 cTapIilleKJIaCCHUKOB B Kaue-
CTBe UJIEHOB KIOpu. B KoHIle KoHpepeHIuu B Teuenue 10—15 muHyT
HPOBOAUTCS OOMEH MHEHUAMH 00 YPOKe, U JKIOPU IIOABOAUT UTOTU KOH-
Kypca cOooOIleHnil M IIpe3eHTaI[UIA.

JKiopu MOMKHO TIPEAIOKUTL KPUTEPUU AJA TMOABENEHUSA UTOTOB KOH-
deperuu B popMe TaOJIUIIHI.

Kputepun copep>xxaHus PeinTtunHrosas
N nNpeacTaBsieHUs Aoknaga/npoekrta oLeHKa

CopepxxaHue poknapa/npoekra

CtpykTypa pabGoThl B COOTBETCTBMM C TpeBGoBaHMAMM

O6bEM 1 nosiHoTa paboTbl B COOTBETCTBUM C TEMOM

YpoBeHb TBOPYECTBA, OPUTMHANIBHOE PaCKpbITME TEMbI, NOA-
XOAO0B, PELUeHnn

ApryMeHTUPOBaHHOCTb MNpeaJjiaraeMbiX pPeLleHuil, BbIBOOOB;
Hanuyne umTaT, CCbIIOK

OdopmneHre B COOTBETCTBMW CO CTaHOapTaMu, KayecTBO
CXEM, PUCYHKOB U OPYyrvx uUnacTpauuin

MpepcTaBneHne poknapa/npoekrta

KayecTBo poknaga: KOMMNo3vuuvs, MNosHoTa npeacTtaBfieHus
paboThbl, apryMeHTUPOBaAHHOCTb, YOeauTebHOCTb

O6bEM 1 rnybuHa 3HaHWIA NO Teme, IPYaANLUS

KynbTypa peun, mMaHepa W3NOXEeHUs, WUCMOJib30BaHME Ha-
rMAOHbIX MaTepuasnoB, yaep>XaHue BHUMaHUS ayauTopum

OTBeTbl Ha BOMPOCHLI: MOJIHOTa, Apyxeniobue, ybeauTesnb-
HOCTb

[JenoBble 1 BONEBbIE KadyecTBa [O0OKaf4vvka: OTBETCTBEH-

HOCTb, NTOTOBHOCTb K OUNUCKYCCUWN, KOHTAKTHOCTb




Ypok 22. Hememannwt

ITemu ypoka: chopMuUpoBaTh IpeacTaBJeHNEe O HeMeTasJlaxX KaK XU-
MHUYECKHX dJIeMeHTaX M KaK O IIPOCTBHIX BeIleCTBaX; XapaKTepu3oBaTh
TOJIOYKEeHUe 3JIeMeHTOB-HeMeTassioB B Tabuaurne [[. VI. MengeneeBa, onu-
ChIBATL 0JIarOPOAHBIE Tas3bl, CPABHUBATL AaJIJIOTPOIIHBIE MOAU(PUKAIIUNA
KHCJIOPOLA, METAJLJILI Y HeMeTaJLJbI.

®dopmupoBanue YY/:

¢ JIMYHOCTHBIX: NMOHMMAHWE BA’KHOCTU CBEJEeHUIN W3 XUMHUU HeMe-
TaJIJIOB B CHCTeMe 3HAHUU O XMMWNYECKOH KapTUHE MUpPAa;

¢ mo3HaBATEJBHBIX: CIIOCOOHOCTH pas3NYaTh IMOHATUSA «HeMeTaJ-
Jbl — XUMUYECKUEe DJIEeMEHTBhI» M «HeMeTaJlJibl — IIPOCThIe BEIIecTBAa»;
XapaKTepu3oBaTh (pUsMyecKue CBOWCTBA HEMETAJJIOB U/MJIN aJIJIOTPOI-
HBIX MOAUMDUKAIHI;

¢ peryiaATUBHBIX: YMeHUE yCTAaHABJIMWBATH IPUYNHHO-CJIEICTBEHHBIE
CBA3Y MKy CBOMCTBAMMU HEMETAJJIOB M CILJIABOB M 00JACTAMU MX IIPU-
MeHEeHUs;

¢ KOMMYHHUKATHMBHBIX: IIJIAHWUDPOBaHUWE YyYEOHOTO COTPYAHUYECTBA C
YUYUTEJEeM U CBEePCTHUKAMU.

Pecypcsor: nmemoucTpanuu (KOJUJIEKITUS HEMETAJJIOB — IIPOCTBHIX Be-
miecTB); BumeodparMeHT WMJAM cJaaug «Kuciopom — BemecTBO TOpPeHUs
U OBIXaHUsA»; JabopaTopHbI ombIT «O3HAKOMJIEHUE C KOJUIEKIIUeN He-
MEeTaJIJIOB»; IIPe3eHTallusi K YPOKY.

Xoa ypoka
1. HemeTtannsl — npocTbie BeLwiecTBa

Vpok HaummaeTcs ¢ JabopaTopHoil paborTbl «O3HaKOMJIEHHE C KOJ-
JeKIell HeMeTaJIOB» W 3aJaHusl YUUTEJS BBIAEJUTDH O0Iue MpPU3HaAKH,
00 beIMHAIOIINE STOT KJACC IIPOCTBHIX BEIECTB.

JlabopaTtopHasa paboTa IIPOBOAUTCA B KOHTEKCTE IIPOTHBOIIOCTABJIE-
HUA HeMeTaJIJIOB WM MeTaJlJIOB (HeMeTaJIJIBI — XHMHN4YeCKIne aHTOHMMBbI
MEeTaJIJIOB).

B pesyabraTe BBITOJHEHUS STOM PabOTHI ydalluecsa MPUXOAAT K BbI-
BOJy, UTO BCEe HEMETAJIJIbI — IIPOCTBIE BeIllecTBa 00JIaZaioT CJIeyIOIIU-
Mz o0ImMU (PUBUUECKUMIU CBOMCTBaAMN:

— HeMeTaJlJIbl ABJIAIOTCSA TBép,III:IMI/I BeIlmecTBaMu IIpu O6I:I‘:IH]:IX yc-
goBuax (dochop m ero mommpuKaum, cepa U €€ MomupUKAIIUM, yIJe-
ponm u ero Moou(HUKAIINU, KPUCTAJJIMUECKUA KPEeMHUU WM OpP.) UJIKU rasa-
MU (€IUMHCTBEHHBIM JKUIKUM HEMEeTAJIJIOM SIBJIIeTCA OpoM);
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— TrajJioreHbI, KHUCJIOPOM, BOAOPOX, a30T MMEIOT ABYXaTOMHBIE MOJie-
KYJIbI;

— HeMeTaJJIbl He MPOBOIAT BJIEKTPUUECKUN TOK WJIU ABJISIOTCS ILJIO-
XUMU €ero OpoBogHUKaMu (rpadUT XOPOIIO IIPOBOAUT dDIEKTPUUECKUH
TOK, YTOUHSET YUUTEJD);

— HeMeTaJlJIbl IIJIOXO MPOBOAAT TEIJIOTY;

— HeMeTaJlJIbI B TBEPAOM COCTOSHUU XPYIIKUE;

— HeMeTaJIJIbI He MMEIOT MeTaJlIMuecKoro OJjiecka (Ho He rpadur u
WOJl, YTOUHSIET YUUTEJIb).

ITocsie BbImOJIHEHUs JabopaTOPHOII PabOTHI yualuecs (PUKCHPYIOT
HOBOE 3HaHUe.

Hemerannabpl — 5TO IIPOCThIE BeIECTBA, KOTOPbIe He 00JamarT (pU3UUYeCKUMU
CBOIICTBAMU METAaJIJIOB.

Oco0yio rpynny HeMeTAJJIOB COCTABJSIOT WHEPTHBIE Taldbl. Y UYUTEJH
yTOUHSET, 4TO 0ojiee MpaBUIbHOE Ha3BaHUWE dTUX HEMETAJJIOB — 0Jaro-
pOAHBIE Ta3bI.

B saxigioueHme 5TOTO sTala ypoKa yUWUTedb aKIeHTUPYeT BHUMAHUE
yuammxcs Ha TOM (axKTe, UTO HYIKHO pas3andyaTh IMOHATHUS <«HeMeTas-
Jbl — XUMHUUYECKUe DJIeMEeHTBHI» W «HeMeTaJlJibl — IIPOCThIe BeIecTBa»,
U TIpejJiaraeT BBINOJHUTH 3aaHue Tumna: B karkux npednoixcenusx udém
peuvb 0 HemMemasanladx — XUMUYECKUX JdJeMeHmax U 6 KAKUX O HeMme-
maanax — npocmuvlx geujecmeax?

1) Bomopos — 5TO 5KOJOTHYECKU UYHCTOE TOILIUBO.

2) Bomopon BXOOUT B COCTAB BOXBI.

3) Bomopo 1mioxo pacTBOpseTcsa B BOJE.

4) MoJiekyJjia MeTaHa COCTOMT M3 OJHOTO aToMa yIJiepola M UeThIPEX
aTOMOB BOJOPOJA.

2. Annotponus U €€ NPU4YnHbI

PaccmoTpeHMe KOJJIEKIIMM HEMETAJJOB (B IIEPBYIO Ouepenb aJijio-
TPONHBIX MOAUMPUKAIUKN yriiepoaa) IMMO3BOJIAET PAa3BUTH IMOHATHE AaJIJIO-
TPOOUU W YKAa3aThb MPUUYUHBLI 9TOTO SIBJIEHUS:

1) pasHoe YmMCJIO ATOMOB B MoOJIieKyJie (KHCJIOPOJ W O30H);

2) pasiauyHOE KPHUCTAJIINYECKOEe CTPOEHUE aJIIOTPOIHBIX Mogudura-
nuii (aamas u rpadur).

3. 3akpensieHMe martepuana ypoka

y‘{aH_II/IeCH BBIIIOJTHAIOT TECTOBBIEC 3aJaHUA M 3agavl.
1. Toavko npocmeole seuwecmea — HememaJllvbl 8KJllOUAemMm CNnucCok.




A) aszor, mar"Huii, Menb;

B) pryTe, Bomopon, kKaJmii;

B) :xeneso, aprou, HaTpwuii;

T') cepa, 6pom, dochop.

2. Tonvko 2a3000pa3Hvle NPU O0LIYHBLLX YCJOBULX HEMEeMAaAJNlbl 8K ILIO-
uaem CRucok:

A) Bomopon, OpoM, PTYTh;

B) xaop, asor, resumii;

B) xesneso, aprou, HaTpwuii;

T') amromuHMii, KMCIOPOI, cepa.

3. Buvitlenume HA38GAHUSL NPOCMbLX 8eU,eCmM8 — HeMemadJailos, Komo-
povle npu 00bLUHBbLX YCLOBUSAX ABALIOMCA MEEPOLLMU:

A) maTpuii;

B) osomn;

B) cepa;

I') docdop;

) Gpowm;

E) won.

4. [lna npous3eodcmea cepHoOil KUCAOMbL uMeemcs cepa, colepiica-
wasn 5% npumeceit. Ckoabko wucmoil cepvl codepicumcs 8 62 m amozo
coipva? Croavko moHH 98%-HOU cepHOll KUCLOMbL MONCHO NOJLYULUMb
u3 amoit cepwi?

5. Kakoil 06sém azoma moxHO noayiumdv u3 250 m° eo3dyxa?

CamompoBepKa IIPOBOAUTCS 110 00pasIly, IMIPeACTABIEHHOMY B IIPE3€H-
TAIAU.

)

1. N3yunte § 17.

2. Bbibepute oOMH U3 HEMETassIoB AS1 NoAroTOBKM COOOLLEHUs Ha cre-
OyloLEeM ypoke MNo nnaaHy:

— XUMWYECKUIN 3HaK 3/IeMeHTa M ero nosioxeHue B Tadbnuue . N. MeH-
[eneesa;

— ucTopuyeckas crnpaBka 06 OTKpPbITUM HeMeTanna;

— du3nyeckme CBONCTBaA MPOCTOr0 BELLECTBA;

— MPUMEHEHME HEMETassla Ha OCHOBE CBOWCTB;

— 3aHumaTenbHble (pakTbl.

Coob6LieHe NOArOTOBLTE, UCMOJIb3Yst BO3MOXHOCTM VIHTEpHETA U Hay4HO-
nonynsipHOW NMUTepaTypbl; CONPOBOAMUTE COOOLLEHME NPEe3eHTaLVEeN.

3
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Ypok 23. [Ipeocmasumenu nHememannos
(YPOK — YyueHuueckas KOoHepeHyusl)

Ileaun ypoka: pas3BuUBaThL yMeHUs paboTaTh C HAYUYHO-IIOMYJIAPHON
JUTEPaTypoll M HaXOAUTHh HMCTOUHUKHN WHMOPMAIIUM O BBLIOPAHHOM He-
MeTaJljle M ero aJIJIOTPOIHBIX MOAU(MUKAIINAX, CUCTEMAaTU3UPOBATh yueo-
HBI MaTepuaJl M TOTOBUTHh MHMOPMAIIMOHHBIN IMPOAYKT, BHICTYIIATh IIe-
pen ayauTopuell, BEeCTHM AUCKYCCUI0O W KOPPEKTUPOBATH CBOIO MO3UIIUIO
o eé pe3yJibTaTaM.

Pexomenmgyemoe comepskaHue COOOIIEHUN IO HEKOTOPHIM HeMeTaJi-
JaM B COOTBETCTBHUHU C COAEpPsKaHMEeM yueOHOTro maparpada

dochop u ero amnorponubie Mmoaudukaruu. CpaBHeHUEe CBOUCTB Oe-
Joro m KpacHoro ¢gocdopos. ObsacT UX TPUMEHEHU.

Cepa u obsacTu eé MpuUMeHeHUd.

Yraepon, ero amiorpomHble MoaumduKamum (ajiMas u rpaduT), UX
CBOIICTBa U TPUMEHEHUE.

AsoT, ero csoiicTBa U IIPUMEHEHUE.

Pecypcesor: memonctpanus «Iloayuenue OGesioro gocdopa u m3ydeHUHe
ero CBOICTB»; BuUAeOo(@parMeHThI W CcJaaiabl «AJJIOTPOIUA YIJIepojar;
MOJeJN KPUCTAJLJINYECKUX PeIIETOK ajiMasa U rpaura; KOJIIeKIUd
«AKTUBUPOBAHHBIN yrojb W 00JACTH €ro IPUMEHEHUSI»; JeMOHCTPAaIusd
ropeHuda cepbl U Qocdopa; IpPe3eHTAIUU YyUJallUXCA K JOKJIagaM.

MpuMmepHbie TeMbl A0KNaA0B/NPOEKTOB

1. ®ochop u ero amnorpomHble Moxudpukanuu. Ob6sacT UX IpUMe-
HEeHUA.

2. Cepa u objacTu €€ MpUMeEHeHUs.

3. ¥Yriepon, ero ajjoTpoinubie Mmoaudukranuu (aamas u rpadur), UX
CBOIICTBa U IIPUMEHEHUE.

4. AsoT, ero cBoiicTBa U IPUMEHEHIUE.

5. dynnepeHsbI.
. 3aHUMAaTeJbHO O HeMeTaJlJaxX.
. Ucropuueckue ouepKu 0 HeMeTajjaX.
. O30HOBBIN «d9KpaH» — 3alIUTHUK KU3HU Ha 3eMJe.

9. AKTUBUPOBAHHBIN yrojib U 00JACTH €T0 NPUMEHEHUS.

10. Tas XusHU (KHCJIOPOH).

11. Kenub Gora Bysakama (cepa).

12. Bpar uau gapyr (xJmop)?

MeroanuecKkre peKOMEHIAIIMM K STOM KOH(MEepeHINN aHaJIOTHUHBI
PeKOMeHJaIUAM II0 IPOBEJEHUIO0 YPOKa-KOH(MEPEeHIUU [Jis METaJLJIOB.

(Ol )]




IJIABA VII

Caoxnblie BemecTrBa (11 9)

OCHOBHbIe AnpaKTU4YecKue uenv

XapakTtepnsoBaTb Ba/IEHTHOCTb M HaxoauUTb €€ no dopmyne CoeauiHEHUS.

BbiBOaUTE pOpMyNibl COEAUNHEHUS MO BAaJIEHTHOCTM M AaBaTb UM Ha3Ba-
HUSL.

O6bACHATb, YTO Takoe OKCWUAbl, KUCAOTbl, OCHOBaHWS, CONn. BbiBOOUTL
dOopMyibl COEOVHEHUI 3TUX KIIACCOB M AaBaTb MM Ha3BaHUS. XapakTepu-
30BaTb POJib OTAEJNbHbIX NPeACTaBUTENIEN 3TUX KNacCOB B NPUPOAE.

Knaccnowvumposatb OKCUAbl, KNCNOTbl, OCHOBAHUA 1 CONU MO PassiNYHbIM
OCHOBaHUAM.

PacnosHaBatb KMCNOTbl M1 OCHOBAHWSA C MOMOLLLIO NHAVNKATOPOB.

OnucbiBaTb CTPYKTYpY Tabnuvubl pacTBOPUMOCTU.

MpoBoauTbL pacyétbl NO popmMynam OKCUOOB, KUCOT, OCHOBAHUA U CO-
nen.

HaxoouTb UCTOYHUKM MHPOPMaLMM O BblIOpPaAHHOM MNpeacTaBUTENe Kiac-
COB HEOpPraHM4eCKux BELLECTB, aHaNM3nMpoBaTb €€, rOTOBUTb MHPOPMALMOH-
HbIli NPOAYKT, NPEeACTaBAsATb €ro, BECTU OUCKYCCUIO 1 KOPPEKTUPOBATb CBOIO
no3nUMo N0 €€ pes3ynbTaTam.

Ypok 24. Basenmmnocmo

ITenp ypoka: copMUpOBATH IIPEACTABJIEHUWE O BAJEHTHOCTH, YMETHb
HaXOIUTL BaJEHTHOCTL II0 (PpOpPMYyJie COeQUHEHUSA, BBIBOAUTH (HhOPMYJIBI
COeIMHEHHUS II0 BAJEHTHOCTU U JaBaTh MM Ha3BaHUA.

®dopmupoBanue YY/:

JUYHOCTHBIX: OCO3HAHNE HEOOXOAMMOCTH MCIIOJIb30BAHUS IIOHATUS
BaJIGHTHOCTU KaK CcpelcTBa AJId OTPAKeHUsS MCTUHHOIO COCTaBa BeIIeCTB;

MO3HABATEJBHBIX: YMEHNUS XapaKTepru30BaTh BAaJEHTHOCTh UM HAXO-
IUTh €€ 1o (opMyJe COeIMHEeHUSA; BLIBOOAUTL (DOPMYJIBI COEIUHEHUI II0
BaJIEHTHOCTH UM JaBaTh Ha3BaHUA OMHAPHBIM COEOUHEHUIM;

PeryiaTUBHBIX: YCBOEHUE AJITOPUTMOB BBIBeJeHUSA (POPMYJBI CO-
eIMHEeHUN M0 BaJEHTHOCTU M HAXOMKIEHUS BAJIEHTHOCTH IO (opMy.Je;

KOMMYHMKATHBHBIX: IIJIaHWPOBaHUE Yy4YeOHOrO COTPYAHUYECTBa C
yumTeJieM U CBEPCTHHUKaMM; BbIpa)keHMe CBOMX MbICJEH ¢ JO0CTAaTOYHON
IIOJIHOTOM M TOYHOCTBIO.

PecypcsoI: mmpeseHTaniusa K YPOKY.
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Xoa ypoka

1. NMoHATHEe O BaNeHTHOCTU

B mauajse ypoka yumTesb (POPMYyJHPYET IIPOOJIEMHBIA BOIIPOC, MIPH-
BEeIEHHLIA IIepel TEeKCTOM maparpada:

— ITlouemy Bozma mmeer Gopmyny H,O0, a me H;O muum HO,?

B xome mpormegeBTHUECKOTO OOCY:KIEHUSA 3aKOHA IOCTOSHCTBA COCTAa-
Ba BeINECTB, B POJIX KOTOPOTO BBICTYIIAeT YTBEP:KAEHUE O TOM, UTO Kark-
IOMY XUMHUYECKOMY COEJUHEHHUI0O COOTBETCTBYET CBOSI WHAWBUAYaJIbHAS
dopmysa, yuuTesb HOABOIUT CEMUKJIACCHUKOB K HEOOXOAUMOCTU BBe-
IeHus1 0co00ii XapaKTePHUCTHUKU aTOMOB XUMHUYECKOIro dJeMeHTa — Ba-
JIEHTHOCTH.

durcupyercsa HOBOE 3HAHUE.

BajeHTHOCTP — 3TO CIIOCOGHOCTH ATOMOB XMMMYECKOTO 3JIEMEHTA COENUHATHCA
C OIIpefleJIEHHBIM YMCJIOM aTOMOB JIPYTOr0 3JIEMeHTa.
3a eIMHUIlY BaJIEHTHOCTH IPUHATA BAJEHTHOCTH aTOMOB BOJODOJA.

3aTeM yuYuUTeJabh MOIEJUPYET BAJEHTHOCTbL C IIOMOIIBIO CTPYKTYPHBIX
dbopmyn gna H,O, NH;, CH,, CO,.

Iasee yuuTeab mnpeajaraeT KJacCUPUKAIINI0O XUMUYECKUX DJIeMEH-
TOB C IOCTOAHHON U IEePeMeHHOI BaJIEHTHOCTHIO.

XuMHnuecKyie d3JeMEeHThI C IMOCTOSHHON BaJIECHTHOCTBIO:
e onumoBasienTHRI: H, F, Li, Na, K;
o nByxBaseHTHBI: O, Mg, Ca, Ba;
e TpéxBasieHTHBI: B, Al.

XuMuyecKue 5JeMEHThI C MePeMeHHOH BaJeHTHOCTHIO:
e Cu —1Imull;
e Fe — II u III;
e S — II, IV u VI;
e Cl — I, III, V u VII.

J
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2. CoctaBneHne $dopmyn CoOeaUHEHUN MO BaJIEHTHOCTU

Ha stom sTame ypoka yumTesb IpenjaraeT 3aJaHUe CJIEeAYIOIIEr0 TH-
na:

Sanuwume @Gopmysvl XJL0pud06 — OUHAPHLLX COCOUHEHUIL JJeMeH-
mo8 ¢ 00HOB8AJEeHMHBLM XJAopom: yzaepoda(lV ), kaaus, azoma(lll),
medu(I), medu(Il), menesa(Il), ncenesa(IIll), ceunua(Il).

Yuurenp npeasaraeT BBIIOJHUTH 39TO 3aJaHUE C WCIIOJIB30BAHUEM
cJIenyIoIIero aJropuTMa:




( AnaroputMm coctaBiaeHus (opMyJa IO BAJIEHTHOCTH

1. 3anucaTh CUMBOJIBI 3JIEMEHTOB PSIOM.

2. Hag cuMBoJIaMU 3JIEMEHTOB PUMCKUMHU IUMPaMU yKasaTh BAJEHTHOCTHU 3Jie-
MEHTOB.

3. HaiiTu HauMeHbIllee 00Illee KPATHOE ABYX UMCJIOBBLIX 3HAUEHUU BaJEHTHOCTH.
4. OnpenenuTh MHAEKCHI (T. €. UYMCJI0 aTOMOB KaiyKAOro sJjieMeHTa B GopmyJie
IaHHOTO BEIIECTBA), Pa3JeJINB HauMeHbIlee 00Ilfee KpaTHOE Ha YHNCJIOBBIE 3HAa-

3. OnpepneneHne BasieHTHOCTU 3ieMeHTa no ¢bopmyne ero 6MHapHOro

coeguHeHusa

JToT sTAl YpOKa HAUMHAETCH C 3aJaHUs, KOTOPOe IIPEACTaBJIAET CO-
0011 oOpaTHBIEe AEHCTBUA [IJIA IPENbIAYINEro 3aJaHUus, HAIPUMED:

A) Onpedearume sanenmmunocms anemeHma 6 coe0uHeHUu ¢ 8000po-
dom Onsa eeujecme c gopmynamu: H,0, SiH,, HCI, H,S, NH;, CH,.

B) Onpedenume sanrenmuocms anemeHma 8 coeOUHEHUU C KUCJLOPO-
OJom Oasa eewecms c gopmyramu: MgO, BaO, P,0;, MnO,, Al,O5

9Ty 3ajaHUA YUYUTEJIh IIpeljiaraeT BBIMOJHUTH C WCIOJH30BAHUEM
CJIEIYIOIIer0 aJropuUTMa:

YeHUsA BAJIEHTHOCTU KaXXJOI'0 3JIEMEHTA. j

(AJII‘OI)I/ITM omnpenaeJieHusA BAJEHTHOCTH JJIEMEeHTa IO (l)OpMyJIe €ero CoeaguHeHUusd

1. Hag cumMBoJIOM sJjieMeHTa yKasaTh 3HAUeHWe BAaJIEHTHOCTH.

2. OmpepmenuTthb 00Illee YMCJIO0 BaJEHTHOCTEI M3BECTHOrO 3jieMeHTa. llepemMHO-
JKUTH 3HAUEHMEe BAJEHTHOCTH W WHAEKC 3JIeMEHTA.

3. OOIree 4MCI0 BAJEHTHOCTEN pasfgeinTh Ha MHIAEKC BTOPOro sjgemenTa. Ilomay-
YeHHOEe UYWCJIO0 — BAJEHTHOCTH BTOPOTO 3JIEMEHTA.

4. OOpasoBaHue Ha3BaHUW OMHaAPHbLIX COeAUHEHUM

Yuurtenb mpeagaraeT OCHOBY mOeHMcTBUM s (GOPpMUPOBAHUS HasBa-
HUN OMHAPHBIX COENUHEHWI, MCIIOJb3ysS TEeKCT yueOHMKa Ha c. 96.

)

1. N3yunte § 20.

2. BbINonNHUTE MMCbMEHHO 3agaHus 1—6 n3 pybpukm «poBepbTE CBOU
3HaHUSA» N 3agaHus M3 pyopuku «MprUMeHnTe CBOU 3HAHUS>».

3. BbinonHute 3agaHus.

1) CoctaBbre GOpPMYNbl COEANHEHWUIA C KNCNOPOAOM CNEeayioLmnX 3/1EMEH-
TOB: HaTpwui, kKanbuuii, umHK, cepa(Vl), cepa(lV), xeneso(lll).

2) Ykaxute pUMMCKUMU UMdpamMm BaNE€HTHOCTb 3JIEMEHTOB B COEOUHEHUN

4. 3anucaTh 3HaUYEeHWE BAJIEHTHOCTHU HAJ CHUMBOJIOM 3JieMeHTa B (hOpMYyJIe. )

= C cepown, rge cepa ggpyxeaneHTHa: ZnS, Na,S, Cu,S, PbS, Ag.S. -
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Ypok 25. Okcudvwi

IMenu ypoka: ompenenaTh MOHATHE OKCHUIAOB HAa OCHOBAHUU MX KJac-
COBBIX IIPM3HAKOB, COBEPIIEHCTBOBATH yMEHUE BBLIBOAUTH (POPMYJBI OK-
CHUJOB W JTaBaTh WM Ha3BaHWA, XapaKTepU30BaTh POJb OKCHUIOB B IIPU-
pojze, TPOBOAUTH PACUETHI MO (POPMYJiaM OKCHIOB.

®dopmupoBanue YY/:

¢ JIMYHOCTHBIX: IIOHMMAaHNEe 3HaUYeHUs KJacca OKCUIOB B XHMUIUe-
CKOU OpraHmM3aluy SKUBOW U HEXKUBOUW IIPUPOIBI;

¢ mo3HaBaTeJNbHBIX: YMeHUs (hopMyJIMpPOBaTH OCHOBHBIE TPU3HAKU,
OPUCYIIVEe TOJIBKO OKCHUAAaM; BBIBOAUTH (DOPMYJIBI OKCUAOB W JAaBATh UM
Ha3BaHWU; XapaKTepu30BaTh POJb OKCUIOB B IIPHPOJE; IIPOBOAUTL pac-
4yéThl 110 (pOpMyJaM OKCHUOB;

¢ peryasaTUBHBIX: CIIOCOOHOCTH IIPUMEHATH aJrOPUTM BBIBOJa (op-
MyJI OKCHUJOB II0 BAJEHTHOCTH dJIeMEHTOB ¥ 00pa3oBaHUSA Ha3BAHUMN
OKCHIOB II0 uX (opmyJiaM;

¢ KOMMYHUKATUBHBIX: IJIAHWUPOBAHWE y4YeOHOTO COTPYAHUUYECTBA C
YUYUTEJIeM U CBEPCTHUKaMMU; BBIPDAKEHWE CBOMX MBICJIENH C JOCTAaTOYHOM
TOJTHOTOU U TOYHOCTHIO.

Pecypcsni: gemoncTpanmum «KosuteKnusa oxcumoB», «[areHnme wusse-
cTu», «BO3ToOHKa «CyXxoro Jbaa», JiabopaTOpHBIN ombIT «IIpomyckamue
BBIJILIXA€MOT'0 BO3/IyXa Yepe3 M3BECTKOBYIO BOAY»; IPE3eHTaIlusd K YPOKY.

Xoa ypoka
1. NMoHAaTue «okcuAabl»

9TO IOHATHE YUYUTEJb BBOIUT C HCIOJb30BAaHUEM I[eJIEI0JIaraioInero
3ajaHusdA, IIPUBEJEHHOTO B Hauajie maparpada:

— IIpoBeguTe aHanms3 HasBaHuA naparpada. IlombiTaiiTecs chopmy-
JUPOBATH OIIpEeeJeHNEe <«OKCUIBI».

Yuamiuecsa yKasbIBAlOT Ha KJACCOBBIE IIPU3HAKU 3TUX COEIUWHEHUM:

— 5TOo OmMHapHbIe COeAWHEHUA, TAK KaK B HasBaHUMU KJacca IPUCYT-
CTByeT CyQPPUKC «-UI»;

— 9TO coemMHEHUE dJIeMEHTOB C KMCJIOPOIOM, TaK KaK B 00IleM Ha-
3BAaHUU KOPEHB «-OKC-».

ITpoucxoguT (purcamuss HOBOTO 3HAHUS.

OKcHuabl — BTO CJIOKHBIE BEII[eCTBa, COCTOAINNE M3 ABYX XHUMHUUYECKUX BJIEMEH-
TOB, OAWH 13 KOTOPBHIX — KUCJOPOJ.




st 3akpelieHus TMOHSATUS YYUTEJh IpeAjaraeT 3aJaHue CJenylo-
IIero THIIA.

Buvibepume u3 cnucka CJLOMCHBLX BeuLecms MoJbKO (OPMYJLbL OKCU-
dos: HNO,, CaCO,;, CO,, H,0, HCl, MgO, NaCl, CuO, K,S, SiO,. O6%-
sAcHume c8oil 8vLo0p. Haszosume okcudbl.

TlocienHsiA JacThb 3aJaHUSA IO3BOJISET IIEPEUTH K CJIeAYIOIeMy 9Ta-

oy ypoKa.
2. OGpazoBaHMe Ha3BaHUIN OKCUAOB

ITo amasmornm ¢ maMOpM™Manueir 06 o6pasoBaHUM Ha3BAHUUN OMHAPHBIX
COeIVHEHNM, ¢ KOTOPBIMM YUYEHUKV 3HAKOMUJINCH Ha IIPOIILJIOM YpPOKe,
u ¢durcupyercsa HOBoe 3HaHHE — O cIiocobe 00pa3oBaHUS Ha3BaHUI OK-
CUIOB:

HasBanusa oxcumoB oOpasylTCs IIO IPaBUIY:
OKCUl + HASBAHUE 3JIEMEHTA + (pumMcKo# mudpoii BaJeHTHOCTb, €CJIN
OHA IIepeMeHHad).

3. Knaccudpukauna okcupos

OKCcHUABI MOKHO KJIACCU(PUIIMPOBATH TOJBKO II0 OJHOMY IIPU3HAKY —
JIeJieHUe 9JIEMEHTOB Ha MeTaJIbl M HeMeTaJlIbl. IIpoBommTcsa (ukcamus
HOBOTO 3HAHUI.

OKcugpbl OBIBAIOT MOJIEKYJISIDHOTO CTPOeHHus (BOJa, YIJIEKUCJIBIN UM CEePHUCTBINA
rasbl) 1 HEMOJIEKYJIAPHOTO cTpoeHusd (oxcupa kpemuuA(IV), okcuasl MHOTUX Me-
TaJIJIOB).

ITOT STAll YPOKa COIIPOBOXKIAeTCA JabopaTOpHOM pPaboToii.

JlaGopaTopHbIiA OoNbIT

3HAKOMCTBO C OKCUMOAMW METAJIJ10B 1 HEMETAJ1J10B

Llenb: o3HakOMNIEHVE C OKCMOAMU METAJIOB U HEMETAJJIOB.
OGopypnoBaHue U peakTUBbI: KOJIIEKLUS OKCUOOB METasIoB U HemeTasl-
JIOB: OKCUA, Kanbuuda, OKCuA, anoMuHus, okcug, xenesa(lll), sBoga, peyHon
MEeCcOK, YIMEKNCHbIA ras.

3apaHue: No3HAKOMUTLCS C HEeKOTOPbIMU OKCUAAMW METasIJIOB U Heme-
TannoB..

UncTpykuna
1. PaccmoTpuTe KONNekuuto OKCMAOOB METanioB U HEMETasSIOB.
2. Ha ocHoBaHuM ¢popmMyn nNpeanoxmTe CBOE onpeneneHne okKCcuaoB, cpaB-
HUTE ero C onpeaesieHMemM B y4eOHUKe.

y
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3. ConocraBbTe Ha3BaHUS OKCMAOB. Ha3oBuTe BbiSiBIEHHbIE 3aKOHOMEPHO-
CTWN, NpoBepbTe cedbs no y4ebHuky.

4. OnuwnTe X HekKoTopble obuine puandeckme CBOMCTBA (arperaTHoe Co-
CTOSIHME, UBEeT, 3anax).

5. OTBeTbTE Ha BOMPOCHI:

e Paznumyaiotcsa nm no HeKoTopbiM GU3NYECKUM CBOMCTBAM OKCMAbI MeTas-
JNIOB U OKCUAObl HEMETANIOB?

e Kak Bbl cyMTaeTe, Kakme OKCuAbl UMEIOT MOJIEKYNIAPHOE CTPOEHUE N He-
MOJNIEKYNIIPHOE CTpoeHne?

6. OdopmnTe OTHET B BMOe Tabnuubl.

HaseaHue | Xumunueckasa ®dusunueckue cBoiicTBa MonekynapHoro
okcuaa dbopmyna wnn
okcupa |ArperatHoe | LigeT | 3anax | oyvonekynspHoro
COCTOsIHue cTpoenuns

A sakpenieHuMA IIpeACTaBJIeHUA 00 OKCHIAX HEMETAaJJIOB, WMEIO-

X MOJIEKYJIAPHOe CTPOeHUe, IPOBOAUTCA JabopaTopHas pabora o
O0HAPY/KEeHUI0 YIJIEKMCJIOT0 ra3da B BBIABIXaeMOM BO3AYXe C IIOMOII[bIO
H3BECTKOBOII BOJLI.

JlaGopaTopHbIiA ONbIT

MPOMYCKAHNE BblIOBIXAEMOIO BO3YXA HEPE3 MN3BECTKOBYIO BOAY

Uenb: npoBegeHne Ka4yeCTBEHHOW peakuum Ha Yriekucrnblii ras.
OGopynoBaHMe M peakTuBbl: NPobupka, CTeKsHHas Tpyboyka (coso-
MUHKa 01 HanuWTKOB), M3BECTKOBas BOAA.

3apgaHue: 00HapPYXUTb YIIEKUCNbIA ra3 B BblOblXaeMOM BO34yXe C Mo-
MOLLIbIO M3BECTKOBOW BOApbI.

UHcTpyKuns

1. HanenTte B npobupky Ha 1/3 e€é oO6bEMa M3BECTKOBYIO BOAY.

2. OnycTuTe CTeKNsHHYIO TPyOOoUuKy (COMOMUHKY AN HAanWUTKOB) M akKypaTHO
npoaysarite (OCTOPOXHO!) Yepe3d HeE BblabIXaeMblil BO3OyX. HYepe3 HeKoTo-
poe BpeMs pacTBOpP MOMYTHEET.

3. Kakol ras cogepXuTcs B BblObIXaeMOM BO3Ayxe?

4. CpenaiTe BblBOL, O BO3MOXHOCTU OOHApYXeHUs1 YyrnekmMcrioro rasa B Bbl-
ObIXaeMOM BO3OyXe C MOMOLLbIO OMNPenenEHHOro peakTnBa — W3BECTKOBOWM
BOAbI.

5. OdopmuTe pesynbTaTtbl 3KCNEPUMEHTa, 3anosiHUB Tabnuuy.




Aencrteue HaonopeHue BbiBOA,

ITocne mogBemeHMA MTOTOB JIaGOPATOPHOTO OIBITA OOCYIKAAIOTCS TIPU-

YMHBI IOBBIIIIEHUA COLEPIKAHUA YIJIEKMCJIOro rasa B arMmocdepe, IapHU!-
KOBBIT (P PeKT.

AJdomawiHee 3agaHue )

N\

1. N3yunte § 21.

2. BbinonHuTEe nmncbMeHHO 3agaHusa 3, 4 u3 pybpuku «lpoBepbTe CBOU
3HaHUS» U 3aJaHnsa 13 pyopukn «[MpuMeHnTe CBOU 3HAHUS».

3. Bbibepute oOMH M3 OKCMAOOB O/ MOAFOTOBKM COOOLLEHMS Ha crenyto-
LeM ypoke no riaHy:

— xuMunyeckaa GopmMyna U Ha3BaHUE;

— Tun okcmaa, OCOBEHHOCTU €ro CTPOEeHUs;

— OTHOCUTEeNbHAa MOJIeKy/gpHas Macca OKCcuaa M MacCOoBble OONN ane-
MEHTOB B HEM;

— HaxoxaeHwe B npupoae;

— 3Ha4YeHne B Npupoae M XMU3HW YesoBEeKa;

— ®un3nyeckne CBOWNCTBA;

— 3aHumaTtenbHble akTbl.

Coob6LieHe NOArOTOBLTE, UCMOJIb3Yst BO3MOXHOCTM VIHTEpHETa U Hay4yHO-
nonynspHoO nNnTepaTtypbl, CONMPOBOAMTE COOOLLEHME Npe3eHTaLMen.

Ypok 26. [Ipeocmasumenu oxcudos
(YPOK — YyueHuueckas KoHepeHUUs)

OCHOBHbIe NMOHATUSA: BOAA, YITIEKUCHbIA ra3, okcug KpeMHua(lV), nx ceom-
CTBa U NPUMEHEHNE.
Pecypchbl: npe3eHTauum ydalmxcs K goknagam.

MpumepHble TemMbl AO0KNAaAO0B/NMPOEKTOB

1. Camoe yaumBUTEJILHOE BeIecTBO (BOjma).
2. «Boma — »T0 camoe gparoiienHoe mckomaemoe» (A. II. Kapnwun-

CKmUIi).

3. Tak s mpocTta BOma?
4. 3aragKu TPUPOSHOI BOMBI.
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. OuncrKa BOABI B IIPOMBIIIJIEHHOCTHA U OBITY.
. ITocmoBuIlbl, CTUXM, IIOTOBOPKK O BOJE.
. 3aHMMaTeJIbHbIE OIBLITHI C YIVIEKKCJIBLIM I'a30M.
. «Cyxoit Jém».
9. OTKpbITHE YIJIEKUCJIOTO rasa.
10. ITpupoaHble coefMHEHUS OKCUOAA KPEeMHUA.
11. Okcung KpeMHHS B JKMBOM UM HEXUBOI IPHUPOIE.
12. Hy:XKHBI JIU OKCUIBI?
13. «3oBéT ropa MarHuTHasa».
MeTtognueckue peKoOMeHAATIUU K 3TOM KOH(EPEeHIUUW aHAJOTUUYHBI
PEeKOMEHIAIIUAM II0 MPOBEAEHUIO YPOKa-KOH(MEPeHIINU II0 MeTajjaaM.

0 3 O Ot

Ypok 27. Kucaromuwi

IMenu ypokra: chopmMmpoBaTh IMOHATHE O KUCJIOTAX W WHIWKATOPAX,
3HaHNe O IMpaBmJjax obpameHusa ¢ HUMU, chOPMUPOBATH YMEHUSA COCTAB-
JATH (POPMYJIBI KHUCJOT, JaBaTh MM Ha3BaHUS U OIPEIEJATh UX PaCTBO-
PBI C IIOMOINBI0O WHINKATOPOB.

®dopmupoBanue YY/:

¢ JIUYHOCTHBIX: IMOHMMAaHNE 3HAUEHUS KJIacCa KHCJIOT B XUMHUUYECKOM
OpraHu3anUy KMBOM M HEXHWBOUN IPUPOILI; 3HAHNE U COOJIIONeHHEe TeX-
HUKU 0e30IIacHOCTU HPU padoTe ¢ KUCJIOTAMU;

¢ mo3HABATENBbHBIX: YMEHUsS (POPMYJIUMPOBATh OCHOBHBIE IIPU3HAKH,
OpHUCYIINe TOJbKO KHCJIOTaM; pas3janudyaTh OCHOBHOCTH KHUCJOTHI ¥ Ba-
J€HTHOCTb KMCJOTHOTO OCTATKA, JaBAaTh UM HAa3BaHUA; XapaKTepU30BaTh
POJb KHUCJOT; TPOBOAUTH PACUETHI IO (hpopMyIaM KIUCJIOT;

¢ peryasaTMBHBIX: YMEHHUs ILJIAHUPOBATHL U COOJIOJATH IIpaBUJIA KC-
MOJIL30BAHUSA HMHAMKATOPOB IJIS PACIO3HABAHUS KIUCJOT;

¢ KOMMYHUKATHMBHBIX: IIJIaHUDPOBaHME YUYeOHOTO COTPYIHUUECTBA

C yUUTeJIleM U CBEPCTHUKaMU; BBIpasKeHWe CBOMX MBICJIEH C JocTaTou-
HOM IOJIHOTONM ¥ TOYHOCTBIO IJIA XapaKTePUCTUKU KHUCJIOT M pPaboThI
C HUMU.

Pecypcsor: memouctpanuu («Kosmmekiius kuciaoT», «3MeHeHre okpac-
KM MHIUKATOPOB B KHUCJOTHOM cpefe»), TabOJUIla PACTBOPUMOCTU OCHO-
BaHWUI, KUCJIOT U COJIei B Boze; JabopaTopHBIX omnbIiT «McciemoBamHue
pPacTBOPOB KUCJIOT MHAWUKATOPAMMU»; IIPE3EHTAIIUS K YPOKY.




Xoa ypoka

1. NMoHAaTHE «KUCNOTbI»

Ypox HaumHaeTcs ¢ mpeseHTanuu (Gororpaduil ¢ Pa3IWIHBIMU HPU-
poaHBIMU OOBEeKTaMu: s0JI0KO, JUMOH, IIlaBejlb, MypaBbU, KHCJIHIIA,
KpamuBa. YUHUTeJab 3aJaéT BOIIPOC:

— Kagxkoe o0111ee CBOMCTBO IPUPOLHBIX O0BEKTOB O0OBEOUHSAET MX?

Eciu yyeHuKu 3aTPyAHSAIOTCS C OTBETOM, TO OH IIOACKA3bIBAET €ro:
KHMCJBIM BKYC COKOB UJIM BBIJEJEHUI. 3aTeM IIPOHOJIKaeT:

— A Kakwme mnuineBble IPOAYKTHI TaKyKe MMEIT KUCJIBIA BKyC?

OTBeThl yualluxcs IOATBEP:KIaeT HOBasg KOJIEKIUs doTorpadmuii:
OyTBLIKA C JIMMOHAJOM, CKJISHKU C YKCYCOM, PACTBOPOM JIMMOHHOI KUC-
JIOTBI, KHUCJIOMOJIOUHBbIE MPOAYKTHI U IP.

Hasmee yuuTesnb aKIeHTUPYET BHUMAaHNWE HA TOM, UYTO OIIPEAEJATH Ha-
Ju4dre KUCJOTHI B 00beKTaX C HOMOIINBI0 BKyCa KaTerOpUUECKU 3alpe-
IIal0T HpaBUJia TEeXHUKHN 0e30IacHOCTH, W Ipeajaraer OoJiee Oesolac-
HBIN cI0oco0 — BBINOJHEHMNEe J1a0opaTOPHOM pPaboTHI.

JlaGopaTopHbIi OnbIT

OTHOLUEHUE KMCJIOT K PACTBOPAM MHAONKATOPOB

Llenb: pacrno3HaBaHMWe KUCOT C MOMOLLbIO MHANKATOPOB.
OGopynoBaHMe U peakTUBbI: LLUECTb MNPOOUPOK, LUTATMB Ojs NMPOOUpPOK,
pacTBOpPbl COJISHOW, CEPHOW M a30THOWM KUC/OT, PacTBOpP JiakMyca, pac-
TBOP MeTuiopaHxa.

3apgaHue: 00HapYXUTb KUCNIOTHYIO CPpeay PacTBOPOB KUCIOT C MOMOLLbIO
VHAONKATOPOB.

UHcTpyKuns

1. B Tpn Npobupkn, NOMELLEHHbIE B LUTATMB, Npunente no 1—2 mn pacTtBo-
pPOB COJ/ISIHOW, CEPHOW U a30THOW KWUCOT, BblAaHHbIX BaM yyutenem. (OcTo-
poxHo! Kucnotel! BcnomHuTe npaBuna obpalleHns ¢ KMcnotamu.)

2. 3ateM B Kkaxayl 13 npobupok [obaBbTE HECKOSbKO Karnefb pacTeopa
nakmyca. Yto Habnwopaete?

3. 3atem B gpyrue Tpu nMpodbupku, NOMELLEHHbIe B LITATUB, NpuienTte no
1—2 mn pacTBOPOB COMSIHOWM, CEPHOW M a30THOW KMCNOT. [loBTOpmuTE 9KC-
NEPMMEHT C pPacTBOPOM MeTuiiopaHxa. Yto Habnwopaete?

4. OTBeTbTE HA BOMPOCHI:

e [loyemy pacTBOp JlakMyca M3MEHWJT CBOM LIBET Ha KPACHbLIA B pacTBOpax
KNCNOT?

e [loyemy pacTBOp METUIOPaHXa M3MEHW CBOW LBET Ha KpacHbI B pac-
TBOpAax KMCAOT?
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5. CpoenaiiTe BbIBOAO, O TOM, KakK pacrno3HaTb KMCJIOTbl C MOMOLLBIO WUHAMKA-
TOPOB Cpeau pacTBOPOB OPYrMX BELLECTB.
6. OdopmnTe OTYHET B BMAEe Tabnuupbl.

HaseaHue XumMmuyeckas LiBeT pacTBOpPOB UHANKATOPOB
KMCJOTbI dbopmyna B KMcCJioTax
KUCJOTbI
Jlakmyc MeTunopaHx

(&

Ilanee yuurtesab mpeajaraer COucOoK ()OpMYJ M Ha3sBaHUU KWMCJIOT, KO-
TOpbIE HEOOXOAMMO BBHIYUHTD:

HCl — coasanasi, uaum XJOPOBOAOPOAHAS, KHCJIOTA;
H,S — cepoBojopojgHas KHCJIOTA;

H,SO; — cepHHCTas KHCIOTA;

H,SO, — cepHasa KuciorTa;

HNO, — asoTucras KHCJIOTa;

HNO; — asorHasa KHCIOTA;

H,CO; — yronpHasa KucJioTa;

H,SiO; — KpeMHUeBas KHCJIOTa;

H;PO, — dochopraa ruciora,

U TIpejJjiaraeT CeMUKJIACCHUKAM IIPOaHaJM3UPOBATHL COCTAB KUCJIOT: BbI-
IeauTh B UX (opmyJsaax obiree, ocoOeHHOe M eOUHUUYHOEe. ITOT AHAJJIU3
m03BOJIgeT 3a()UMKCHMPOBATh HOBOE 3HAHHE O COCTaBe, KJACCUPUKAIIUU U
CBOMICTBaxX KWUCJIOT.

MCJIOTBI — 3TO CJIOMKHBIE BeEIlleCTBa, COCTOAIIIME M3 aTOMOB BOAOpPOIa W KMHC-
JIOTHOT'O OCTaTKa.

Rnaccmbmcaunu KHCJIOT: 6eCKI/ICJIOpO/'.IHBIe 1 KHucJopogocoaepxaliue; OOHOOC-
HOBHEBEI€, NIBYXOCHOBHBIE€ 1 MHOI'OOCHOBHBIC; OPraHNMYeCKHNEe 1M HeOpraHudveCKHue.

Kucaorsl M3MeHSIOT OKPACKM MHAWKATOPOB: JlaKMyca W3 (PMOJEeTOBOrO B Kpac-
HBIN, METHUJIOBOT'O OPAHYKEBOTO M3 OPAHKEBOTO B KPACHBIM.

WanukaTopsl — BeIllecTBa, M3MEHSAIOIIWE CBOM IIBET B PAaCTBOPAxX KUCJOT. )

A

2. 3HaKOMCTBO C Tabnuueil pPacTBOPMMOCTU KUCJIOT, OCHOBaHMWIA

n conen

IATOT STAll YPOKa YUUTEJh HAUMHAET C IIOCTAHOBKHU IIPOOJEMBI:

— IloueMy KpeMHUHEBYIO KHUCJOTY HeJIIb3dA PacHo3HATh C IIOMOIIBIO
NHINKATOPOB?




OTBeT Ha OSTOT BOIPOC M HAaET TAOJUIIA PACTBOPUMOCTH. Y UUTEJb
3HAKOMUT CEeMHKJACCHHUKOB C 9TOIl TaOJJUIEl M €€ CHMBOJIMKOI 1 IIpei-
JaraeT emé OAWH KJACCU(PUKAIMOHHBIM IPU3HAK OIS KHCJIOT — pac-
TBOPHUMOCTb.

3. OTpaboTka NMOHATUA «KUCNOTbI»

Yuamumcesa mpeasaraloTCA 3aJaHUS TUIA:

1) Boinuinure 1u3 MPeAOKeHHOTO IIePedHs CJIIOMKHBIX BEIeCTB TOJIb-
ko ¢opmyasl okcuzpos: HCl, MgO, HNO,;, BaO, CO,, H,S, H,SO,, SiO,,
H,CO;, H,Si0;. O6bsaAcHUTE cBOII BBIOOD.

2) B aByx crakaHYmKax 0e3 5THKETOK HaXOIATCA BOJA M COJISTHAS
Kucsora. Kak pacmosHaTh 9Ttu BemniectBa? (Kareropuuecku samperiaercs
OpaBUJIaMU TeXHUKHU 0e30IIacHOCTM HPOOOBATH BeIllecTBa Ha BKYC.)

3) HaiiTe xapakTepucTuKy (ochopHOM KHCJIOTHI IO ILJIaHy: a) (op-
MyJa; 0) HaJIuume KHCJIO0POZa; B) PACTBOPUMOCTH B BOjie; T') BAJIEHTHOCTH
KHCJIOTHOTO OCTaTKa.

4) CpaBHHUTE COCTaB a30THOM W a30THCTON KMCJIOT. B KakKoil M3 3TUxX
KHMCJIOT MaccoBas noJsA asoTa BbIiie? OTBeT MOATBEPANTE PaCUETaAMMU.

5) B 300 ma Boasr pactBopusan 40 r cepHOUt KuciaoTwel. Halizure mac-
COBYIO JIOJIIO CEPHOM KHWCJIOTHI B IOJIyYeHHOM DPAaCTBODE.

6) Pebara pemmam yKOMILIEKTOBATH CBOIO yueOHYIO JabopaTopuio
OKCHAAMHU W KHUCJOTaMH. 3aKas3 MM IIPUCJANN 10 IOoUTe B BUAE ABYX
TIOCBHLIOK.

1-a moceinka: NaOH, CaO, H;PO,, HNO;, Ca(OH),, Cr,0s;

2-a nocweuira: FeO, H,SO,, KOH, Fe(OH),, P,O,, HCI.

Ho naszBaHusa BerecTB moamucarth 3a0binu. [lomorure pebaram. Ot-
IeJIbHO BBITTUININUTE (hOPMYJIBI OKCUOB M KUCJIOT, JalTe UM COOTBETCTBY-
IoIlIe Ha3BaHUA.

7) Haiigmre ¢dopmysabl KumcijoT. PasmecTuTe mX B TaKOM IIOPAIKE,
yTOoOBI M3 OyKB mon (opMyaaMM TOJYUYMJIOCH Ha3BaHNWE WHAWKATOPA.

KCl, H,S0,, O4, HCl, BaO, NaOH, H,PO,, H,CO,;, CO,, HNO,, H,,

0 Ja o a B T K M u y e

H,SO,, CuF,.

Y A

JomaluHee 3apaHue

1. Nayunte § 283.

2. BbINofHUTE NMUCbMEHHO 3apaHue 3 n3 pyopukm «[poBepbTe CBOU 3Ha-
HUS» 1N 3agaHne 3 13 pyopukn «[puMeHnTe CBOU 3HAHUS».

3. BbinonHMTE AOMALUHUA 3KCMEPUMEHT.
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JlabopaTopHbI ONbIT
OMPELENEHVE KMCJIOTHOCTM CBEXWX PA3PE30B ABJIOKA U FPYLLW

Llenb: oGHapyXeHue KMUCION cpenbl CBEXMX pas3pe3orB si6sioka U rpyLim C
MOMOLLbIO MHOWKATOPHOW Gymaru.

OGopyAoBaHUE M peaKTUBbI: MJaCTMaCCOBbI HOX, MHOWKATOpHas Oy-
mara, s6,10K0, rpyLua.

3apaHue: vccnenoBaTb CBeXue paspesbl 9650ka M rpyliv ¢ NOMOLLbIO
MH,D,MKaTOpHOVI 6ymar|/| Ha npegmeT coaepXaHud opraHn4eckmnx KMCJIOT.

UHcTpyxkuna

1. PaspexbTe nononam s670K0 U rpyLy.

2. MpunoxunTe No o4yepenn K CBEXUM paspe3am Maog0B MHONKATOPHYLO Oy-
mMary, KOTOpylO Bblgas BaM yyuTesnb A9 OnbiTa.

3. Kakylo cpeny vMeT S10104HbIA U rpyLleBbli cokn? oyemy?

4. Cpenarite COOTBETCTBYIOLLME BbIBOAbI.

5. MNonyyeHHble pe3ynbTaThl OMnbiTa 3anuwuTe B Tadauuy.

Ha3zeaHusa nnopos | JeicTBus u HaGnoOeHUsa BbiBOAbI

6. Bbibepnte ogHy M3 KUCNOT ANS MOArOTOBKM COOOLLEHWUS HA CNenyloLEeM
YPOKe MO niaHy:

— Xumunyeckasa opmyna;

— OOHO WM HECKOJIbKO Ha3BaHWN;

— knaccmdurkauMoHHas XapakTepucTnka rno passvyHbiM MPU3HaKaMm;

— OTHOCUTENbHAas MOJEKyNspHas mMacca KMCAOTbl MU MaccoBasd [Ons ane-
MEHTOB B COCTaBE MOJEKYSIbI;

— du3nyeckmne CBOMNCTBA;

— OTHOLLEeHMEe K BOAE;

— npakTuyeckoe NpUMeEHeHUe;

— npaBuna 6e3onacHoOCTM nNpu paboTe C KUCOTOMN.

Ypok 28. [Ipeocmasumenu Kuciom
(YPOK — YyueHuueckas KoH@epeHuuUst)

| OcHOBHBIE TOHATHUA: CcepHad, CoJIdHad, a30THad " (l)OC(l)OpHaH Kuc-
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JIOTBI, a TaKiyKe OpraHUYecKUe KUCJIOTHI.
PecypcshI: mIpeseHTAIlUMd ydallUXcsAd K TOKJIAZaM.
MpumepHble TeMbl A0Ka[0B/MPOEKTOB

1. CepHaa KucJyjora — «XJjed XUMHUUYECKON ITPOMBIIIIJIEHHOCTH » .

2. CoasgHas KHCJOTAa KaK MIPOAYKT XHWMHYECKOM IIPOMBIIILICH-
HOCTH.

3. ConaHasA Kucjora B OMOJIOTHUU.

4. AsoTHasd KHUCJOTA U €€ IoJydyeHHe B IIPOMBIINLJIEHHOCTH WM B IPU-
poze.

5. DochopHasa KucjoTa KaK OCHOBA IIPOMBIIIJIEHHOTO IPOM3BOACTBA
dochopHBIX YIOOPEHUIA.

6. OpraHuuecKue KHCJOTHI M UX POJb B KUBOI HPUPOIE.

Mertognueckme peKOMeHIAIIMM K OTOH KOH(MEpPeHINU aHaJOTW4d-
HBbI PEKOMEHIAIlNAM IO IIPOBEIeHUI0 YPOKA-KOH(MEPEeHIINN IO MeTaJiaM.

Ypok 29. Ocnosarnusi. Ilpedcmaeumenu ocHoO8aHULL

Ilens ypoka: nats moHATHEe 00 OCHOBAaHUAX U OCHOBHBIE ITpaBuJja 00-
paleHusi ¢ HUMHU, cHOpMHPOBATH YMEHUSA COCTABIAATH (POPMYJBI OCHO-
BaHUI, MTaBaTh UM Ha3BaHUA U ONPEAEJATH WX PACTBOPHI C ITOMOIIBIO
UHIUKATOPOB.

®dopmupoBanue YY/I:

¢ JIMYHOCTHBIX: ITOHMMAaHWE Ba’KHOCTHM KJacca OCHOBAHWI MIJIs XU-
MHUYECKOII opranms3anii JKUBOM U HE)XMBOM HPUPOALI; 3HAHWE U COOJIIO-
IeHre TeXHUKM 0e30IacCHOCTH IIpu paboTe CO Ie/I0UaMI;

¢ mo3HABATeJBHBIX: YMEHUSA (POPMYJIMPOBATL OCHOBHLIE MNPHU3HAKMU,
OPUCYIIE€ TOJBKO OCHOBAHMAM; pas3jNYaTh OCHOBAHUA IO IIPU3HAKY
PacTBOPUMOCTH, OaBaTh MM HasBaHUSA; XapaKTepu30BaTh POJb OCHOBA-
HUM; IIPOBOAUTH PACUETHI IO (popMyJiaM OCHOBAHWIA;

¢ peryJadaTUBHBIX: IIPUMEHEHUE MOPaBUJI HCIIOJb30BAHUSA HHIWKATO-
POB 1A pacIo3HaBAHUWA IIEJIOUEIH;

¢ KOMMYHUKATHMBHBIX: MJIAHUPOBAHWE Yy4YeOHOTO COTPYAHUUYECTBA C
yuuTeJeM U CBEePCTHUKaAMU; BbIpa)KeHHNe CBOUX MBICJIEH C JOCTATOUHONI
HOJHOTON M TOYHOCTBIO.

Pecypcrr: nmemonctpanuu («Kosnexkius ocHoBauuii», «lameHeHUe
OKPacK! MHIWKATOPOB B IIEJOUYHOM cpene»), TabJaHIla PacTBOPUMOCTH
OCHOBAHMUI, KUCJIOT W COJIell B BoJe, JiabopaTOpHBIN omnbIT «lcciemoBa-
HIe PAcTBOPOB IeJoUell MHANKATOPAMHN», IPEe3eHTAlllsd K YPOKY.
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Xoa ypoka

1. NoHAaTHe «OCHOBaHUA»

Yuurenb obpalaeTcd K yUYeHMKAM C 3aJaHueM ITPOAHAJIW3UPOBATH
"HasBaHue Tabaunbl «OKpacka WHAWKATOPOB B PAa3JMWYHBIX Ccpefax» u
aKIeHTUPYeT BHUMaHWE HA TOM, UTO WHAUKATOPBI KCHOJb3VIOTCS IJIS
pacrosHaBaHUsA He TOJbKO KHCJIOT, HO U Iesioueii. 3ateM (QOPMYyIUpPyeT
OpoOJIeMHBIN BOIIPOC:

— A uTo mpenacTaBJISIOT cOOOI IEaoun?

OueBUAHO, BOBHUKHET HEOOXOANMOCTL OOPATUTHLCS €Ié K OTHOM Tabd-
auie — Tabauile pacCTBOPUMOCTY OCHOBaHWUIl, KUCJIOT U coJieil B Boge. C
IIOMOII[bI0 ATOI TAOJHUIBl YUEHUKHN 3alIUCHIBAIOT (DOPMYJIbI PACTBOPUMBIX
Y HepacTBOPUMBIX OCHOBaHUII. AHa/M3 COCTaBa OCHOBAHUSA II03BOJIAET
BBIIEJUTh €ro XapaKTepPHYI0 4YacTh — OJHOBAJEHTHYIO TI'MAPOKCOrDYII-
my. 9TO, B CBOIO OUYepenb, MaéT BO3MOIKHOCTDL MIPEIJIOKUTH YUAITUMCS
o6muii crmoco6 oOpasoBaHMs Ha3BAaHUI OCHOBAHWUIA.

B sakaroueHue 9TOI YacTH ypPOKa CEMUKJACCHUKY (DUKCUPYIOT HOBOE
3HaHUE.

CHOBAHUSA — OTO CJOKHBIE BEI[eCTBA, COCTOAINE M3 aTOMOB MeTajlia U TH-
IPOKCOTPYIIIIL.
O6masa ¢opmyna ocHoBanuii: M(OH),, rme n — BaJeHTHOCTb MeTasJa.

HasBanus ocHOBaHHiIT 00pas3ylTCs II0 HMPABUIY:
TNOPOKCHU + HASBBAHUE METAJIJIA + (pumckoil rudpoil BaJeHTHOCTD,
ecJii OHa IIlepeMeHHasd).

Knaccuduramus ocHOBaHUIl: pacTBOpUMbIe (IIEJ0YM) U HEPACTBOPUMBIE. )

3aTeM HOPOBOAUTCS JiabopaTopHas padoTa HO pPacIlo3HaBaHUIO OCHO-
BaHUM.

JlabopaTopHbI ONbIT

OTHOLLUEHWE LLENOYEN K PACTBOPAM NHAMKATOPOB

Uenb: pacrno3HaBaHue LLENOYEN C MOMOLLBIO MHOUKATOPOB.
OGopynoBaHMe U peakTUBbI: LLUECTb MPOOUPOK, LUITATMB O NMPobUpOoK,
pacTBOpbl MMAPOKCUAA HATPUS U TMAPOKCUAA Kanus, pacTBOp JiakMyca,
pacTBOp MeTusiopaHxa, CNMPTOBOW pacTBOp deHondTanenHa.

3apaHue: 06HapYXUTb LWENOYHYI0 CPpeny PacTBOPOB LLUENIOYEN C MOMO-
b0 MHONKATOPOB.




UHcTpykuna

1. B Tpu npobupku, NOMELLEHHbIE B LWITATUB, npuiente no 1—2 mn pac-
TBOpa rugpokcuaa Hatpus. (OctopoxHo! LLénoyn! BecnomHuTe npaBuna 06-
palleHusa co Lwenoyamu.)

2. 3atem B Kkaxnayw M3 Npobupok noOaBbLTE HECKOJIbKO Kanesib PacTBOPOB
nakmyca, metunopaHxa n dpeHondranemHa. HYto Habnopaete?

3. 3Batem B gpyrne Tpu npodbupku, NMOMELLEHHbIE B LITATUB, NpuaenTte no
1—2 Mn pactBopa rugpokcmaa Kanuvs.

4. TloBTOPUTE 3KCMEPUMEHT N ONATb A0OaBbLTE B pacTBOP rMMApoKCUaa Ka-
JINA HECKOJIbKO Kanesib PacTBOPOB JlakMyca, MeTunopaHxa u deHondrane-
vHa. Yto Habnwopaete?

5. OTBeTbTE Ha BOMPOCHI:

e Kak pacTBOpbl flakMyca, MeTunopaHxa n deHondranermHa n3MeHunm ceom
LBET B pacTBOpe rmapokcuaa Hatpua?

e Kak pacTBOpbl lakMyca, MeTusiopaHxa n deHondranerHa n3MmeHuam ceom
LBET B pacTBoOpe rmapokcuaa kanma?

e CoenainTe BbIBOA, O TOM, Kak OOHApPYXWUTb LLESIOYHYIO CPpeay U pacrno3HaTb
LWENOYM C MOMOLLbIO MHANKATOPOB Cpeau pacTBOPOB APYrMX BELLECTB.

2. TexHuka 6e30MacHOCTU Npu pabGoTe cCO LWesioYyamMu

1) IIlémoum OKa3LIBAIOT Ha OPraHW3M B OCHOBHOM JIOKAJIbHOE [Iei-
CTBIE, BBI3bIBAs OMEPTBJEHME TOJHBKO Te€X yYaCTKOB KOKHOT'O IOKPOBAa,
Ha KoTophble OHU monanu. OJHAKO B JaJbHEHIIeM OpPTaHW3M WCIIBITHI-
BaeT oO0Illee OTpaBJieHWEe B pe3yJibTaTe BCACHIBAHUS B KPOBb IIPOAYKTOB
B3alIMOJIeHICTBUS MBIIIIEUHBIX TKAHEH U IeJoueii.

2) IleticTBue meJsioueit, 0COOEHHO KOHIIEHTPUPOBAHHBIX, XapaKTepu-
3yeTcs 3HAUUTEJbHON TJIyOMHON IPOHMKHOBEHUS, IIOCKOJBKY OHU pac-
TBOPAIOT OesioK. B cBs3W C 9TMM OYEHb OMNAaCHO IIOMAJaHWe IIeJoUen
B IJlasa: NPU 3amo3JaJIOf IIePBOM IIOMOINM BO3MOKHA IMOJIHASA IIOTEps
3peHusi. TBEpAbIE MIEJOUYN OUEHb I'MI'DOCKOIUYHBI (IIOTJIOMIAIOT BOASHBIE
mapbl M3 BO3AyXa). XPAHUTHh TBEPAbIE IIEJOUU CJIEAYeT B €MKOCTAX U3
HOJIMSTUJIEHA WJIN B TOJCTOCTEHHBIX IMTUPOKOTOPJIBIX CTEeKJAHHBIX OaH-
Kax.

3) Bo BpeMs NpPUTOTOBJIEHUS PACTBOPOB IIeJIOUel M3 TBEPABIX IIle-
Joueii mociienHue 0epyT m3 EMKOCTEH TOJIbKO CHeI[MaJIbHOUM JIOMKEeUKOi,
HU B KOeM cJiydyae He HacCbIIIaloT, IIOTOMY YTO MX MbLIb MOXKET IIOIIACTh
B Ijiasa U Ha KOXKy. Ilocjie MCIIOJIBb30BAHUA JIOMKEUKY TIIIATEJIbHO MOIOT,
TaK KakK IEJOYb HPOUYHO IIPUCTAET KO MHOTHM ITOBEPXHOCTAM.

4) Ilpu momamaHWM IMEJOUYM HA KOXKY HEOOXOAWMO HPOMBITH HOpa-
HeHHOe MecTO OOMJIbHOI cTpyéii Boabl. II[€710Yb cMBIBaeTCA ILJIOXO, IIPO-
MbIBaHIE TOJIXKHO OBITH IPOAOKUTENbHBIM (10—15 MuH) ¥ TIHATE b-
HBIM.
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5) ITpu momamaHum ITEJOUM B IJia3a MX HEOOXOAUMO TIIATEJBLHO IIPO-
MbBITH 0,2% -HBIM PacTBOPOM OOPHOII KMCJIOTHI.

3. MpencraBuTenn OCHOBaHUM

Tak Kak ge@UIIUT y4eOHOTO BPEeMEHM He MMO3BOJISEeT YUUTEJI0 IIPOBe-
CTU YUYEHUUYECKYI0 KOH(MEPEeHIINI0 Ha OTAEeJbHOM YpPOKe, TO MH(MOPMAIIUIO
0 IIpPeICTaBUTEJSAX DTOrO KJacca CJIOKHBIX BEIeCTB OH COO00IaeT B CO-
KpalléHHoOM O0BEéMe.

1) T'ugpokcum HaTpus. UYTo 3a BeIeCTBO CKPBIBAeTCs IO Ha3BaHU-
AMU «aJKajdb», <«edKasl IeJIOYHAs COJIb», «KaYCTHUK», «KayCTUUecKas
coma»? Tak HasbIBajiu B pasHble BpeMeHa B Poccuu ruapoxcun HaTpHUA.
Jlo cux TOp COXPAHMJIOCH €T0 cTapoe Ha3BaHWE «eIKHH HATP», HPEaJo-
sKenHoe erré B 1807 r. pycckuM xuMumKoM AJjieKcaniapoMm MBaHoBUYEeM
IlTepepoMm. B ObITYy T'MAPOKCUJ HATPUA HUMEHYIOT KAayCTHUUYECKOIl COMmOI,
XOTsI K COJle OTHOIINEeHUs OH He mmeeT. JIydllie ero mpocTo Ha3bIBaTh
KayCcTUKOM (OT I'PEUeCKOro «KayCTHUKOC» — IKryumii, egxwuit). PacTBop
U KPHUCTAJJIbl OUeHb OIACHBI B O0OpallleHuU: IIPU IIOMALAaHUN B IIUIIEBOJ
gyesoBeka Bcero 0,01—0,02 r HacTynmaer cMepTh B HePBBIE K€ YaChl WM
cytku. Ha Koike TUApPOKCHUI HaTPUA BBIBBIBAET TJIyOOKNE U JOJITO He
3asKuBaroIue okoru. Takske ero MPUMEHSIOT B IIPOM3BOJCTBE MbLIA, B
KOKeBEeHHOU IIPOMBIIIJIIEHHOCTH, (hapMalleBTUKe W B IPOUBBOACTBe Oy-
Maru.

2) T'mapokcun kaausa. Ero HaspIBAlOT «edKOe Kajll» MO AHAJIOTUU C
ruapokcuaoM Hatpus. VMcrmoabp3yeTcss IpU BapKe TYTOIMJIABKOT'O CTeKJa,
IPOM3BOJACTBE OyMaru, *KUIKOTO MbLia.

3) T'uapokcua Kaapusa. B TeXHUUYECKOIi JiUTepaType u B OBITY ua-
CTO BCTpPEUAIOTCA TAaKMe Ha3BaHUS BeIeCTB: BO3AYIITHAS, WJIU Herarié-
HasA, M3BECTb, HN3BECTKOBOE MOJIOKO, HM3BeCTKOBas Boja. Heraméuasa
U3BECTb — OBTO OKCHUJ KaJbIUA, MOJydYaeMbIi HNpU OOKUIe MeJjia; raré-
Hasd M3BECTb — 9TO THAPOKCUI KaJbIlUsd, IIOJydYaeMbIili IIpu o0paboTke
OKCHJa KaJbIA BOMIOII. OTOT MPOIeCC MPOTEKaeT C BbIAeJeHueM 00Jb-
IIOT0 KOJMYECTBa TeIlJIOThI. VI3BeCTKOBOE MOJIOKO — CYCII€H3UA T'MIPOK-
cuja KaJbliisd B Boje, IpUMeHsaeMas s IMOOEJKH IIOTOJKOB, CTEH, a
TaK:Ke CTBOJIOB J€PEBbEB MJIs 3aIlIUTHI OT BPEAHBIX HACEKOMBIX. ['MIAPOK-
CHUJ KaJbIIAs MOKHO KMCIOJB30BATh MJIS IIPOCTEHINel XMMUUYeCKOoil TrpeJ-
KU: OBa IIaKeTa, OOJILIITON M MaJIEHbKWI, 13 BOJOHEIIPOHUIIAEMOI0 U XU-
MHWYECKN CTOMKOro mMarepuajyia. UTobObl rpeska 3apaboraja, 3aIloOJHAIOT
HeTaIéHol M3BeCThbI0 MaJIeHbKUU IMMaKkeT W J00aBJIAIOT B HEro HEMHOTO
BoAbl. IloToM makeT TIMaTe/JbHO 3aKPBLIBAIOT, BCTABJISIOT B OOJILIIION U
eIré pas saKymopuBaioT. I'pesika roroa. 'MAPOKCU KAJIbIUS B CMECH C
MeIHBIM KYIIOPOCOM BXOJUT B COCTAB OOPIOCKOM JKUAKOCTU IJs OOPBHOBI




C BO30YyAUTEJAMHN TIPUOKOBBLIX 3a00J€BAHUI IJIOLOBBLIX, OBOIIHBIX U [e-
KOPaTUBHBIX KYJIbTYp. lIpuMeHseTcsa IJis PAcCIO3HABAHUS YIJIEKUCJIOTO

raaa.

Nudopmarimonuoe cooOIIeHe YUYUTENs COIIPOBOMKIAETCA IIPe3eHTa-

muei, comep:Kalleil cJaeAyIoIIyio 00O00IIaIIyI0 TAOJIUILY.
XapakTepucTUKa Iiejaoueil

-

OCHOBHbIe Muppokcung Mippokcung, Mippokcup,
XapaKTepUCTUKn Kanus HaTpus Kanbuusa
Xnumunueckas KOH NaOH Ca(OH),
dopmyna
dusnyeckune Teépabin, Oenbin, | TBEpObIN, 6enbii | Poixnbin 6enbii
cBOMNCTBA r’MrPOCKOMUYEH MOPOLLOK
XnmMmuyeckmne Pasbepaet koxy, Enkuii, MbInkui. PacTtBOp mMyTHeeT
cBoOlicTBa TkaHu, bymary. OnaceH! npu NponyckaHuun

OnaceH! YrNeKncrnoro rasa
OTHOLllEeHVe PactBopsieTca ¢ PacTtBoOpsieTcsa ¢ CnabopacTtBopum
K BOOE BblOENIEHNEM Te- BbloeneHnem Tte- | (LWénoyb)
nAoThbl (LWENOYb) nAoThbl (LWENOYb)
Btopoe Enkoe kanun Enkun Hatp [awéHaa n3BecTb.
Ha3BaHue [po3payHbii pac-
TBOPp — W3BECT-
KoBas BoOa
MpakTnyeckoe MbinoBapeHue, Mpouna3BoacTeo CTtpouTtenbcTBo,
NnPUMeHeHne KOXXEeBeHHas, XNOKOrO Mbina, Knagka u wTyka-
dapmaueBTnye- TYronjaaBKoro Typka, nobenka
ckasi MPOMbILL- cTekna [epeBbEB
JIEHHOCTb
JdomawiHee 3apaHue )

1. Nayunte § 24.

2. BbinonHuTe nnucbMeHHO 3agaHue 3 u3 pybpukn «[poBepbTe CBOU 3Ha-

HUS» N 3agaHne 2 U3 pyopukn «fpuMeHnTe CBOU 3HaHUSA».

3. OaHbl popMynbl CnoxHbIX BewecTts: SO,, Cu(OH),, Na,O, H,SO,, NaOH,

AlL,Og, HCI, Al(OH);, HNO3. Boinuwinte ¢opmysibl OKCUAO0B, KACIOT U OCHO-

BaHMN B TpW cTonbuka 1 ganTe MM Ha3BaHUS.

4. BbINONHUTE OOMALUHUM 3KCMEPUMEHT.

J
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JlabopaTopHbI ONbIT

OBHAPYXEHWE LLENIOYEN B HEKOTOPbIX MPEMAPATAX

BbITOBON XMW N TUTMEHBI C MOMOLLbIO MHOAWKATOPHOW BYMAIMA

Llenb: oBHapyXeHue LLUENoYM B npenaparax ObITOBON XMMUM U TUTUEHBI C
MOMOLLIbIO UHAMKATOPHOM Gymaru.

OGopynoBaHue U peakTUBbI: Mnpenaparbl ObITOBOA XUMWUW W TUTUEHDI,
MHOMKaTopHas Gymara, CTek/siHHas nocyna, Boja.

3apaHue: uccrnenoBatb npenapatbl 6bLITOBON XUMUU U TUTUEHBI UHAMKA-
TOPHOM BymMaroii Ha NPeaMET COAEPXKAHUS LLENOYM.

UncTpyxkuna

1. Otbepute Ana onbiTa UMELMEcs B OOMe npenapartbl ObITOBON XUMUU
M rMrveHbl (MMTbeBas CcoAa, CTUPAsibHble MOPOLLUKM, MbII0, YUCTALLME CPen-
cTBa U T. M.).

2. BosbMute B HebOOMbLLLIOM KONMYecTBe 00pasupl Kaxaoro Bellectsa ans
onbiTa (1 Mmn xnakoro cpeactea wnm 0,5 yarHOM NOXKM TBEPAOrO BELLECTBA).
3. PactBopute kaxaoe BellecTBO B HEOONbLIOM KOJIMYECTBE BOAbI.

4. OnpepgenuTte LENIOYHYIO cpeay B KaXAOM M3 pacTBOPOB C MOMOLLbIO WH-
OMKaTopHO Bymary, KOTOpPYK Bblgas BaM yduTesSb O onbiTa.

5. CpaBHUTe CcBOM HabnoaeHns ¢ gaHHbIMM Tabnuubl 4 ydyebHuka «Okpacka
MHOMKATOPOB B PasfiMyHbIX cpefax». Bce nu pacTBOpbl BELLECTB, BbiOpaH-
HbiX O/ OMbiTa, UMET LWeno4YHyto cpeny? lMouyemy? CpoenaiiTte COOTBET-
CTBYIOLUME BbIBOAbI.

6. MonyyeHHble pe3ynbTaTbl OMNbiTa 3anuwinTe B Tabnuuy.

HasBaHus npenapa- Odencreus BbiBOAbI
TOB ObITOBO XUMUM n HabnwopeHusa
N FUrueHbl no oOHapyXeHUIo

LEeJsIoYHOn cpepbl
B pacTtBope

Ypok 30. Coau. Ilpedcmaseumenu coaeii

Ileaun ypoka: chopmMupoBaTh MOHATHE «COJU», CHOPMHPOBATL yMe-

HUSA COCTABJIATH (DOPMYJBI COJIENl M NaBaThb UM Ha3BaHUA, XapaKTepPU30-
BaThb POJIb HEKOTOPBHIX KOHKPETHBIX COJIE B IIPUPOJE, IPOBOAUTH pac-
YETHI C HCIIOJIb30BaHUEM (OPMYJ COJIEH.




dopmupoBanue Y¥/:

¢ JIMYHOCTHBIX: MOHMMAaHNE BasKHOCTU KJacca CoJiell OJis XuMude-
CKOI OpraHM3alluM KWBOW W HE)XKMWBOW NPUPOALI; 3HaAHWE U COOJIome-
HUe TeXHUKU 0e30MacHOCTU HpPU padoTe ¢ HEKOTOPBIMU coaMu (PTyTH,
CBUHIIA, Oapud U Ip.);

¢ mo3HaBaTeJbHBIX: YMeHUs (opMyJIHPOBATh OCHOBHBIE NPU3HAKU,
OPUCYIHIE COJIAM, Pas3JUYaTh COJIM II0 IIPHU3HAKY PaCTBOPHMMOCTH, Ia-
BaTh MM HAa3BaHNs, XapaKTepH30BATL POJIb COJieli B HNPUPOLE U KU3HU
YyeJIoBEKAa, IMPOBOAUTH PACUETHI IO (opMyJiaM COJIeH;

¢ peryaAaTUBHBIX: IIPEABUACHNE Pe3yJibTaTa Ha OTAEJbHBLIX dTAllax U
B I[€JIOM HA OCHOBE IIPUMEHEHUSA M3YUYEHHOI'0 AJTOPUTMA;

¢ KOMMYHUKATHMBHBIX: I[JIAHMPOBaHMWE y4eOHOI'O COTPYIHHYECTBA C
yumTejJieM U CBEePCTHHKAMU IIPU M3YUYEHUU COoJieil; BhIpasKeHle CBOUX
MBICJIEI C HJOCTATOUYHOW IIOJTHOTOM M TOUYHOCTBIO.

Pecypcsor: gemoncrpanusa «Koaaekmusa coseii», Tabauiia pacTBOPUMO-
CTH OCHOBAHMUI, KHCJOT W COJIE B BOJE; IPEe3eHTAlusI K YPOKY.

Xonm ypoka
1. NMNoHaTune «conu»

B mauvasie ypoka yuuTesp mpeasaraeT ydJariuMCS 3aMECTUTh aTOMBI
BOJOPOZia B COJIAHOM, cCepHON 1 (POCPOPHOU KMCJIOTaX HA aTOMbI HATPUSI,
KaJbINA U aJIOMUHUSA, 3aJjaBasd TeM CaMbIM OPUEHTUDP AJA BbIBoAA (Op-
MyJI KUCJOT W BBIABJIEHUS ITPUSHAKOB, IPUCYIINX ITOMY KJACCY COeIU-
HeHU#. PesysbraToM 3TON PaboOTHI ABJAAETCSA (PpMKCAIUI HOBOTO 3HAHUA.

Comu — BTO CIOKHBIE BellleCTBa, COCTOAIIIMEe M3 aTOMOB MeTaJljla 1 KHMCJIOTHBIX
OCTaTKOB.

2. HasBaHusa conem

ATOT dTal YpPOKa OPraHMYHO HPOMOJKAeT IPEeAbIAYINMUil M COIPOBO-
sKapaerca oopmiaeHueM Tabauibl «HasBaHusa BasKHEHINUX KUCJIOT UM UX
cojeii» (amasoruuHoii Tabuawuie Ha c. 114 yueOHMKAa), KOoTopas 3aIloJ-
HSETCS YUAIIMIMICS B PEXKMMe XNMHUECKOTO AUKTAHTA II0 CIAEeAYIOIeMY
aJIroOpuUTMy.

AnroputMm cocraBiieHuaA Gopmysa coieit

1) 3aomcaTh PAOOM CHMBOJ MeTajljia M (POPMYJIy KUCJIOTHOTO OCTATKA.
2) Hag cuMBOJIOM MeTAJla M KHUCJOTHBIM OCTATKOM PHMCKMMM Imdpamu 060-
3HAUYUTh WX BAJEHTHOCTH.
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(3

) HaiitTu HaumMmeHbIllee 00Illee KpaTHOE MeEKIy 3HAUEHUSAMU BaJeHTHOCTH.
4) PasgenuTth HauMeHbINlee 00Illee KPaTHOE HAa BAJIEHTHOCTU Ka’KJOW COCTaBHOM
YacTu coau (TaKuM oOpasoM OIMPeessaioT WHIEKCHI).
Ecim B cocTaB coM BXOAUT HECKOJbKO KMCJOTHBIX OCTATKOB KMCJIOPOIOCOIEP-
JKalei KUCJIOTHhI, TO WX 3alMChIBAIOT B CKOOKax. UYmMCI0 KHUCIOTHBIX OCTATKOB
0003HAUYAETCs COOTBETCTBYIOIIUM HHIEKCOM, KOTODPBIN 3alMChIBaeTcsa 3a CKOO-
KaMH.

J

3. PacTtBOopumocCTb conen B Boge

Paccmorpenune sToii XapaKTEePUCTUKHU coJiell mpeAcTaBisgieT coOOM 3a-
KJIIOUNTEJbHBIN 5Tall 3HAKOMCTBA CEMHKJACCHUKOB C TAOJMIEH PacTBO-
PUMOCTH ¥ IIO3BOJISIET IIEPEHTH K BBIIOJHEHUIO JTabopaTOpHON padoThI.

JlaGopaTOpHbIN OnbIT

OlMNPELOEJIEHME CPEAbLI PACTBOPOB I'MAPOKCULOA HATPUA,
CONAHOW KMCNOTbI, MOBAPEHHOW COJIN

LUenb: oOHapyXeHne KUCOTHOW, LLEeNOYHON U HEWNTPabHOW cpend pacTBO-
pOB.

OGopypoBaHue U peakTUBbI: TPU MPOOUPKU, LITATUB ANA MNPOOUPOK,
pacTBOPbI FMAOPOKCUAA HATpPUs, CONAHOW KWUCOTbl U MOBapPEHHOW Conu,
pacTtBOp nakmyca.

3apgaHue: onpenenutb Cpenbl PacTBOPOB rmapokcuaa HaTtpusd, CONSIHOM
KNCOTbl, MOBAPEHHOW COJIN.

Unctpykuna

1. B Tpu npobupkun, NOMELLEHHbIE B LUITATUB, Npunente no 1—2 Mmn pacTeo-
pa rmagpokcuaa HaTtpus, COJNITHOM KUCOTbl U MOBApPEHHOM CONU.

2. B kaxaylo 13 npobmpok nobaBbTe HECKOLKO Karnesb pacTBopa JlakMyca.
Yt1o Habnopaete?

3. OTBETBHTE HA BOMPOCHI:

e Kak mM3meHun uBeT pacTBOp Nlakmyca B Kaxaow npodbupke?

o Kakme cpegpl Bbl 0OHApYyXuan B pacTBOpax rmapokcuaa HaTtpusi, CONSHOMN
KNCMOTbl, NOBapeHHOW conn?

4. Cpenaiite BbIBOO, O TOM, KakK pacno3HaTb pPacTBOPbI LWENOYU, KUCAOTbl U
CONM C MNOMOLLbIO MHONKATOPOB.

5. OdpopmuTe OTHET B BMOE Tabnuupbl.




BewecTtBa PacTtBOp PacTtBOp PacTtBOp
ruppokcupa COJIIHOM noBapeHHOoM
HaTpus KUCJIOTbI conm

LiBeT pacTtBopa
nakmyca

Hannune cpepbl
pacTteopa

-

1. Nayunte § 25.
2. BbINonNHMUTE MMUCbMEHHO 3agaHus 2—4 3 pybpukn «poBepbTe CBOU
3HaAHUA».
3. PewuTte 3agaun.
1) B 160 r 12%-Horo pactBopa xjopuaa HaTpus pactBopuan ewe 5 r
noBapeHHowm conn. Kakow ctana maccoBasi oonsa Cony B MOJSlyd4eHHOM pac-
TBOpPE?
2) N3 72 r 5%-Horo pactBopa cynbdara meau(ll) Beinapunn 32 r BoAbl.
Halipute maccoBylo [ono conn B 06pas3oBaBLUEMCS pacTBOpeE.

\_ 4. BbINONHUTE AOMALWIHUNA SKCMEPUMEHT. )

JlabopaTopHbIV ONbIT
N3YYEHWE HEKOTOPbIX CBOWCTB COJIEM NMOBAPEHHOW COMIM N MENA

LUenb: onpeneneHme HEKOTOPbIX CBOMCTB COJIE MOBAapPEHHOW COAU U Me-
Nla Ha OCHOBE CpaBHEHWS.

OGopynoBaHne U peakTUBbI: CTEk/IsHHas Mocyda, [ABa CTakaHa, CTek-
NSHHaa nanoyka (4arHas noxka), Cruyku, Men, NMoBapeHHasi COoflb, BOAA,
YKCYCHasi KucnoTa.

3apgaHue: 1ccregoBaTtb HEKOTOPbIE CBOMCTBA COJIE NMOBAPEHHOM COMn U
Mefnia Ha OCHOBE WX CpaBHEHWS.

UHctpykuna

1. NomecTnTe B Tapenoyky OTAesibHO HebOosbLIOEe KOJMYECTBO MOBApPEHHON
conm un mena. OnuwuTe MX arperatHoe COCTOsHMe, uUBeT, 3amnax. Hanecu-
Te 1—2 kanam yKCyCHOW KUCAOTbl Ha Kaxayio conb. (OctopoxHo! Kucnora!
BcnomHuTe npaBuna obpalleHus ¢ Kucnotamu.) Yto Habnopaete?

2. Tyna, roe BblOensieTcs ras, nogHecuTe ropsuyto cnuyky. Kakow ras Bbi-
nendertca?
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3. PacTBopuTe B ABYX CTakaHax COOTBETCTBEHHO no 0,5 yalHOW NnoXku no-
BapeHHON conu 1 mena, npuame K HUM no 0,5 ctakaHa Bogbl. MNMepemeluan-
Te CTEKNSHHOW Nasio4kon (YamHOW NOXKon). Kakoe BeL,ecTBO pacTBOPMMO,
a Kkakoe He pacTBopsieTca?

4. Cpenanite BbIBOA, O TOM, KakK pacrno3Hatb 3TU COJU.

5. MonyyeHHble pe3ynbTaTbl OMNbiTa 3anuwnte B Tabnuuy.

OdenctBua Ha6niopeHunsa BbiBOAbI

Ypok 31. Kraccugpurkauus neopeanuueckux
eeuiecma

ITenru ypoka: 3aKpemnuThb, O0OOIIUTHL WM CHUCTEMATHU3UPOBATH SHAHUS
yyaluxcs Mo TeMe, IMOATOTOBUTH YUAIMXCS K BBIMOJHEHUIO KOHTPOJb-
HOII pabOTHI.

OcHOBHBIE MOHATHUA: BEIeCTBa, MX KJaccu(UKAIUA W MHOrooopa-
31e; MPOCThIe BEIeCTBA: METAJJIbI M HEeMEeTAJJIbI; CJIOKHBIE BeIllecTBa:
OKCHIBI, OCHOBAHMS, KIKCJOTBLI, COJM, HUX COCTaB, KJacCU(pPUKAIUA IO
PasINYHBIM IIPU3HAKAM.

Xoa ypoka

1. Knaccudbunkauma BewecTs no kjaccam coegvHeHumn

A) PacmpenenuTe BemiecTBa IO KJaccaM COEQUHEHUWI: OKCUIBI, KUC-
JIOThI, OCHOBAaHUA, COJM — W JaliTe UM HA3BaAHUA:
NaCl, H,S0,, Mg(OH),, CaO, HNO;, KOH, Ca(OH),, Al,(SO,);, H,S,
SO,, P,0;, FeO, Ca(NO;),, MgCl,, H;PO,, HCI, N,0,, FeSO,, Al,S,.
B) B xamkmoii cTpouKe BBIUYEPKHHUTE (DOPMYJIy BelllecTBa, IIPUHAIJIEKA-
Iero He K TOMY KJacCy, K KOTOPOMY OTHOCATCS ABa APYTUX BeIecTBa.
1) BaO, CO,, CaO;
2) HNO,, HCI, H,0;
3) Na,S0,,H,SO,, BaCl,;
4) Ca(OH),, Al(OH);, AI(NO,);.
B) Cpeam xakmoil TPOUMKM BeIeCTB HAWANWTE BEIeCTBO, OTJIMUYAIO-
mieecs OT AByX Apyrux. HazoBure orimuwme.
1) NaOH, KOH, Cu(OH),;
2) LiOH, H,S0O,, Ca(OH),;
3) Fe(OH);, Al(OH);, Ba(OH),;
4) Na,S0O,, Mg(OH),, KNO;.




2. CocrtaBneHue ¢$opmMyn coefUHEHUI MO HAa3BaHUSM BELLECTB U Ha-

3BaHuU no dopmMmynam

A) ITog nuKTOBKY uepes3 3amATyIO (IO HA3BaHUAM BeII[eCTB) HAIIUIIIH-
Te (OPMYJBI CAEAYIOIIUX BEIECTB:

S, H,S, MgCl,, NaOH, Na,S0O,, K,S, SO,, H,SO,, H,SO;, SO;, K,SO;.

B) CocraBbTe GopMysabl OKCUAOB: HaTpudA, Kaiabmusa, wmenu(ll),
yruepozna(IV), docdopa(V). Haiite um HazBaHUA.

B) CocraBbTe (opmMyJibl cojieii: HUTPAT KaJabIiud, CyJab(aT aJToMU-
Huda, xjaopun menu(ll), kapbonar HaTpus.

T') Hauwr popmysbr BelrlecTB. HanmummuTe Ha3BaHUsS JaHHBIX BEIECTB:

Al,(SO,),, Cu(OH),, H,SO,, CaO, HCIl, SO;, KOH, Na,CO,.

3. PaboTta B KOMmaHge

A) Yeadaii memann (KTO HepBBII M3 YyYACTHHKOB KOMAHJ HA30BET
MeTaJLI)

ITOT METaJIJI — CaMbIli PaACIIPOCTPAHEHHBIN B 3eMHOM Kope. B cepe-
nguHe XIX B. OH ObLI caMbIM pegKUM MeTayioMm. Tak, B 1854 r. crom-
MocThb 1 Kr aToro metasia cocraBiasaa 1200 pyoseir (B 270 pas moposke
cepebpa). A B Hallle BpeMsa 5TO OAWH M3 CaAMBIX [IEIIEBBIX MeTaJlJIOB.
Kpome Toro, ero mpupogHble COeAUHEHUS IIPEACTABJISAIOT cO0O# aparo-
IleHHble U IIOJIyJAparolleHHble KaMHH. EcJIM KpHUCTAJNJIbl IPO3pavHbIe,
9TO KOPYH[, OKpaIlleHHble B KPACHBII IIBET — PYOWMHBI, KaMHU CHUHEro
BeTa — can@upsl.

HasoBure merasi. I'me ugér peub 0 XUMUUYECKOM 3JIEMEHTe, a Tle —
o mpocToMm BelrjecTBe? UeM OTJIMUAIOTCS IIPOCTHIE BEI[eCTBA — METAJIJIBI
OT HeMeTaJJoB?

B) Bauy-myprup

3a KOpOoTKoe BpeMs KOMAaHIbI AOJI’KHBI OTBETHUTh HA MaKCUMAaJbHOE
KOJIMYECTBO BOITPOCOB.

1. Yro oOirero y Bcex KUCIOT?

2. B Kakoil IIBeT OKpallliBaeTcA JaKMyC B PAcTBOPE KUCJIOTHI?

3. Kax wmasbiBaeTcs 1udpa, KOTOPYIO CTaBAT Iepel] XUMUYECKOMH
dopmMyIoii B ypaBHEHHU PEaAKIINN?

4. TlpuBenuTe IpUMep OCHOBAHUS.

5. B Kakoii 1iBeT oKparnuBaeTcsa (eHoJa(TaenH B pacTBOpe MIEIoun?

6. Yro oO1ero y BCceX OCHOBAaHMUM?

7. HazoBuTe QopmyJly ITOBApeHHOM COJIU.

8. HaszoBuTe HepacTBOPUMYIO B BOjJe KICJIOTY.

9. ®ocharsel — 9TO CONMU KaKON KHCJIIOTHI?

10. B xakoii BeT okpalnuBaeTcsa (peHoJI(PTaJernH B PAaCTBOPE IIEJI0Un?

y
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11.

HasoBuTe opmyay mea.

B) Jlywwuit kanuman — sKcnepumenmamop

B Tpéx mpobuUpKax HAXOAATCA PaCTBOPHI TUAPOKCHUAA HATPUSA, CO-
JsHAas KUCJI0Ta, IoBapeHHad coyib. OmpemesinTe BellecTBa SKCIEPUMEH-
TaJbHO, COOJIIOfAs IIPaBUJa TEXHUKU 0e30macHOCTH IIpu paboTe C Be-
IIeCTBaMMU.

T") Cobepu uyenoury (rpynmoBas pabora)

Ha xapToukax HaIXCAHBI CJOBA: BEIleCTBa, OKCUIbI, METAJJIbI, IIPO-
CThle BeIecTBa, KUCJOTHI, COJM, HEMETAJJIbl, OCHOBAHUSA, CJIOKHbBIE Be-
miectBa. CocraBbTe OOOOIIIEHHOE MpeEACTaBJIeHNE O KJaccupuKaliuu Be-

IIIeCTB.

4. TecTtoBble 3agaHud

A) Okcumom ABJIAETCS:

b)

B)

)

1) 6uHapHOe coemMHEHUE;

2) KRUCJOpomocoIepsKaIee CoeInHeHNe;

3) BeilrecTBO, O0Opas3yroleecs IIPU TOPEHUU IIPOCTOT'O BEII[eCcTBa;
4) OuHaApHOE coeIWHEHWEe, OJHUM 13 3JIEMEHTOB KOTOPOTO ABJIA-
eTcsl KUCJIOPOJ.

IToBapeHHass coJib MMEET COCTAaB:

1) KCI;

2) Na,S0,;

3) NaCl;

4) NaOH.

Hurparamu HasbIBAXOT COJIM:

1) cepHOI KMUCJIOTHI;

2) COJITHOM KMCJIOTHI;

3) a30THOI KUCJIOTHI;

4) yrosbHOA KWCJOTHI.

@Dopmyabl TPynObl OCHOBAHUIA:

1) NaCl, FeO, CaSOy,;

2) Na,S0,, Fe(OH),;, CaO;

3) NaOH, Fe(OH);, Ca(OH),;

4) HNO,, Al,O,, Cu(OH),.

1) @opmMyJibl KUCJIOT B IIOCJIENOBaATEeIbHOCTU: ABYX-, OJHO-, TPEXOC-
HOBHas — yKas3aHbl B IIyYHKTE:

1) HC1, HNO,, H,PO,;
2) HF, Na,S0,, HCI;

3) Na,S0,, HF, H,PO,;
4) HNO,, HF, H,S0,.




AomalwHee 3apaHue

1. NMoaroToBbTECH K KOHTPOJILHOM paboTe no Teme «OCHOBHbIE K1AacChl He-
OpraHn4yecknx COoeauHEHNN».
2. lNMoBTOpUTE pelleHne 3a4ady Ha HaxOoXAEHWEe MacCOBOW [0NAM pacTBO-

PEHHOro BellecTBa.

Ypok 32. Koumpoavnas paboma No 2 no meme
«OCHOBHbIE KAACCbl HEeOpP2aHUUeCcKux COoeOUHeHUui»

1. YcranoBuTE COOTBETCTBUE MEXKAY (OPMYJION COJMM W €€ Ha3BaHU-

€M.

Bapuasnr 1

dopmyna

HasBaHue

1) Fey(SO,)4

A) xnopwug, xeneaa(lll)

2) FeS B) cynboput xenesza(ll)
3) FeCl, B) cynbdug xenesa(ll)
4) FeSO,4 M) cynbdar xenesa(lll)

2. PacmpegeauTe BellecTBa IO KJAacCaM COeOUHEHNMN: OKCUIBI, KIMC-

JIOTBI, OCHOBaHUsA, COJIM — U HA30BUTE HX:

NaBr, H,PO,, Ba(OH),, MgO, HNO,, NaOH, Al,(SO,);, H,S, CO,,

P,0,, Fe,0;,, Mg(NO,),, CaCl,, HCl, N,0,, CuSO,, ZnS.

3. Ilpu BamBammm 50 mu Bomel K 150 r 15%-HOro pacrsopa coJu

MaccoBasda OOJIA COJIM B IIOJIYUYEHHOM pPacTBOPE COCTaBJIAET:

1) 1,125 %;
2) 11,25 %;
3) 0,1125 %;
4) 2,5 %.
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1. YVcTraHoBuTEe COOTBETCTBUE MEXay Q)OpMYJIOﬁ OKCHuIga a3oTa u ero

Bapuant 2

Ha3BaHUEM.
dopmyna HaseaHue
1) NO, A) okcup azoTta(l)
2) N,O4 B) okcupg azota(ll)
3) N,O B) okcupg asoTta(lll)
4) N,O4 ") okcmg azota(lV)
5) NO ) okcunp asota(V)

2. PacmpenenuTre BelecTBa IO KJiacCaM COEIWHEHUM: OKCUIbI, KIC-
JIOThbI, OCHOBAHUA, COJM — U AaiiTe MM HA3BaAHUI:

K,S, H,CO;, KOH, BaO, HNO,, Cas(PO,),, H,SO;, SO,, Cl,0,, Cu,0,
CaS0O,, AgCl, H;PO,, N,0;, FeSiO;, Al(OH);, HCI.

3. K 120 mn 20% -Horo pactBopa coiu ILIOTHOCTBIO 1,1 r/mMia mo-
6aBuiu 20 r conu. MaccoBasg HOJsS COJM B IOJYUYEHHOM PACTBOPE CO-

CTaBJIAET:
1) 30,52 %;
2) 35,25 %;
3) 25,50 %;
4) 36,00 %.




Ilpuaorxcenus

IIpunoxcernue 1
Ypok oTkpeiTusa HoBoro 3uanua (OHS3).
CHCcTeMHO-TeXHOJOTUUYECKHI YPOBEeHb peaIu3alnu
TEeXHOJIOTUU AesareabHOCTHOro merona (TAM)

Tpebosanusa TIIM

I. MoTuBanus K y4eOHOH OAesTeJbHOCTH

1) OpranmsoBaTh aKkTyaJin3aliiio TpPeOOBaHUIN K yUeOHOU OesaTelIb-
HOCTU y4yeHUKa («Hamo»).

2) OpranmsoBaTh AeATEJbHOCTL YUAIUXCSA II0 YCTAHOBKE TeMaTHU-
YEeCKHX PaMOK («MOTY»).

3) CosmaTs ycaoBusA [OJd BO3SHUKHOBEHUS y YUYeHUKA BHYTPeHHEH
IOTPEOHOCTH BKJIIOUEHUSA B YUEOHYIO AeATeIbHOCTH («X0Uy»)

II. AxTyanusanusa 3HaHUNA ¥ (puKcanud 3aTPyAHEHUS B IIPOOHOM
neficTBUU

1) OpraamsoBaTh AKTyaJH3aIMI0 W3YUYEHHBLIX CIIOCOO0OB HeiicTBUIi,
IOCTATOUHBIX IJIsI TMIOCTPOEHUSA HOBOTO 3HAHUS.

2) 3auKCcUpPOBATh aKTyaJIU3UPOBAHHBIE CIIOCOOBI MefiCTBUII B pedu.

3) 3aduKcupoBaTh aKTyaJIU3UPOBAHHLIE CIIOCOOBI AEeMCTBUII B 3HA-
Kax.

4) OpraHuszoBaTh 0000II[eHNE aKTyaJU3UPOBAHHBLIX CIIOCOOOB Ieii-
CTBUM.

5) OpraHusoBaTh aKTyaJH3al[UI0 MBICAUTEJbHBIX OIleparuii, mno-
CTATOYHBIX JJIS IIOCTPOEHUS HOBOI'O 3HAHUA.

6) MoTuBupoBaTh K MOPOOHOMY yUYeOHOMY mIelcTBUIO («HAZO» —
«MOTY» — «XOUy»).

7) OpranusoBaTh CaMOCTOATEJIbHOE BBLINIOJHEHMNEe IIPOOHOro yueOHOo-
T'o JelCTBUSI.

8) OpranmsoBaTh pUKcCAINNI0 UHAUBUAYAJIbHBIX 3aTPYAHEHUNA B BbBI-
TMOJITHEHUU YUYAIUMUCA TPOOHOTO yUeOHOTO AeiiCTBUS WUJIU B €ro 00-
OCHOBaHUU

III. BeraBiaeHwe MecTa W IIPUUYUHBI 3aTPYTHEHUSI

1) OpranmusoBaTh BOCCTAaHOBJIEHNE BBIIMOJHEHHBIX OIepaInii.
2) OpranmsoBarh (uKcanuio Mecrta (IIara, omepamnuwu), Te BO3-
HUKJIO 3aTPyIHEHUE.
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3) OpraHusoBaTh COOTHECEHME CBOUX MNEeHMCTBUII C MCHOJIb3yeMbIMU
obpasmamu (aaroOpUTMOM, MOHATUEM, (POPMYJIOH W T. X.).

4) Ha »TO#l OCHOBE OpPraHmM30BaTh BBLIABJIEHWE U (PUKCAIUIO BO
BHEITHeH peuyu MPUUYUHBLI 3aTPyAHEHUS — TeX KOHKPEeTHBIX 3HAHW,
YMEHUHA MJIN CHOCOOHOCTEeI, KOTOPhIX HEIOCTAET IJIA PEIleHUs MCXO.I-
HOM 3ajaumM ” 3aJa4u TAKOTO KJiacca WJM THUIIA BOOOIIe

IV. IlocTpoeHue IpoeKTa BBIXOJa M3 3aTPyAHEHUA

Opranmns3oBaTh IIOCTPOEHME IIPOEKTa BBbIXOAA W3 3aTPYAHEHUS:

1) Vuaimuecss cTaBAT IIeJb IIpoeKTa (IeJbi0 Bcerga dABJAETCS
ycTpaHeHWe MPUUYUHBI BOSHUKIIIETO 3aTPYAHEHUS).

2) Vuamuecsa yTOUHSIOT W COTJIACOBBIBAIOT TeMY YPOKA.

3) Vuamuecsa oIpemessiioT cpeAcTBa (aJropuTMbI, MOEJNH, CIIpa-
BOUHUKHN U T. IO.).

4) Yuamuecsa (GpopMyJauUPYIOT IIIaru, KOTOPble HEOOXOAMMO CHeJIaTh
IJIS1 peanusalnuy [MOCTABJIEHHOM IeIun

V. Peanusainus IIOCTPOEHHOI'O IIPOEKTa

1) OpranmsoBaTh peannl3anuio MOCTPOEHHOTO ITPOEKTAa B COOTBET-
CTBUU C TLJIAHOM.

2) OpranusoBaThb (PUKcCAIIMIO HOBOTO CIIOCO0A efiCTBUS B PeUM.

3) OpranmusoBaTh (PUKCAIINIO HOBOTO CIIOCO0a HeMCTBUsA B 3HaKaX.

4) OpranusoBaTh (UKCAIUIO NPEOJOJIEHUA 3aTPyJHEHU.

5) OpraHmszoBaTh YTOUHEHME OOIIero xapakTepa HOBOIO 3HAHUSA
(BOBMOJKHOCTD IIPMMEHEHUS HOBOrO ciiocoba MeHCTBUM sl PeIleHus
BCeX 3aJaHUll JaHHOTO THIIA)

VI. IlepBuuHOe 3aKpenJjieHre BO BHEIHEN peun

OpraHus3oBaTh YyCBOEHNE MIeTbMM HOBOTO cIiocoba MmeHCTBUM IIpU
pellleHny MTaHHOTO KJiacca 3aJau C WX IPOTOBapUBaHWEM BO BHEITHEN
peun:

— (POHTAJIBHO;

— B Iapax WMJHN I'pynmnax

VII. CamocToATeabHaA paboTa C CaAMOIIPOBEPKOM II0 00pasIly
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1) OpranusoBaTh CaAMOCTOATEJIbHOE BBIMMOJHEHNE YUYAITUMUCT TUIIO-
BBIX 3aJaHUIl Ha HOBBIN CIOCO0O HelCTBUA.




2) OpranmsoBaTh COOTHeceHUWe paboThI ¢ 00PA3IOM MAJIA CaMOIIPO-
BEPKH .

3) OprammsoBaTh BepOaJIbHOE COIIOCTABJIeHIE PabOThI C 00pPas3IoM
IJs caMOIpPOBepKU (B cjaydae, KOrga CIocob AefCTBUS COCTOUT U3 He-
CKOJIbKUX IITaroB, — OPTAaHMW3aIlUsA TOIIaroBOi ITPOBEPKHU).

4) Tlo pesayabTaTaM BBINIOJHEHUS CAMOCTOATEJIBHON paboThl opra-
HM30BaTh PeIeKCUI0 NEeATEJbHOCTH II0 INPUMEHEHUI0 HOBOT'O cIiocoba
IelCcTBUA

VIII. BriarooueHwe B cuUCTEMY 3HAHUU M IIOBTOPEHUE

1) OpranusoBaTh BBISIBJIEHWE TUIIOB 3aJaHWUil, TI'Je WCIOJb3yeTcsd
HOBBIH CIIOCOO JelicTBUJI.

2) OpranusoBaTh IIOBTOPEeHUE yUYeOHOTO COAEepP;KaHUA, HEeOOXOqMMO-
ro aJisi obeclieueHUs COLEepP KaTeJbHON HeIPepPbIBHOCTH

IX. Peduexcusa yueOHOU OesATEIbHOCTHU

1) OpranmsoBaTh (UKCAIIMI0O HOBOTO COAEPKaHUA, W3YUEHHOTO Ha
YpOKe.

2) OpraHusoBaTh pe(IeKCUBHBIN aHAIN3 yUeOHOI MeATeIbHOCTHU C
TOUKM 3PEHUS BBLINOJHEHUS TPeOOBAHMI, M3BECTHBIX YUAIIIMMCS.

3) OprammsoBaTh OIeHMBaHNE YUYAIMMMUCS COOCTBEHHOI OesaTelb-
HOCTU Ha YpOKe.

4) OpranumsdoBaTh (PUKcCANUI0O HEPA3PEmIEHHBIX 3aTPYyAHEHUHA Ha
YPOKe KaK HallpaBJIeHUi Oymylneil yueOHOU OeATeIbHOCTHU.

5) OpranusoBaTh 00CY:KIeHNE W 3allCh AOMAIIHEro 3aJaHusd

* B ciayuae, Korja ydJalqmecsa HAUMHAIOT OCBAaWBATL IIPOIEAYyPY IPaMOT-
HOTO CAMOKOHTPOJISI, BO3MOYKHO BepOaJibHOE COIOCTaBJeHUWE PAabOTBI C IIOJ-
POOHBIM 00pPAa3IOM.
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