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) OBIIWH IUVIAH TPAKTUYECKOM YACTH OI'D

IIpoBepsiemble mpeaMeTHbIe TpedoBanus k | Kox m

comep:KaHue

pe3yJbTaTaM oOCBOeHHsI oOpa3oBaTejibHOIi | I/IEMEHTOB

NMPOrpaMMbl

Haan4umne INPAKTHYC€CKHUX HABBIKOB
INIAHUPOBAHUA U OCYINECTBJICHUSA

CJeAy OIMNX XUMNYCCKUX IKCIICPUMEHTOB
IMPOTHO3UPOBATHh U XAPAKTCPHU30BATb
CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT HUX
COCTaBa U CTPOCHU, IPUMCHCHUC BCILICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MO>KHOCTbD
IMPOTCKAHUA XUMHYCCKHUX npeBpameHHﬁ B
Pa3JINYHbIX YCIOBUAX, UCCICIOBAHNUC U
OIMCAHHE CBOMCTB HCOPraHN4CCKHUX BCUICCTB
Pa3JINYHBIX KJIACCOB; U3YYCHUC
B3aHMOHCﬁCTBHH KHCJIOT C MCTaJlllaMHU,
OKCHaMH MCTAJIJIOB, paCTBOPUMBIMHU U
HCPACTBOPUMBIMU OCHOBAHUSAMU, COJIIMU; ...

1.6. ®uznyeckue U XMMHYECKHUE SIBICHUS.
XUMUYECKas PEaKus U €€ MPU3HaAKHU.
3aKOH COXPaHECHHUS MAaCChl BEIIECTB.
XUMHUYECKUE YPABHEHUS.

4.2. dusnyeckrue U XUMHUUECKHUE CBOMCTBA
MPOCTHIX BEIIECTB-HEMETAJIIIOB:
BOZIOPO/A, XJI0Pa, KUCIOPOAA, CEPHI,
azota, hocdopa, yriepoaa, KpeMHHUS.

4.3. dusnyeckue U XUMHUECKHUE CBOMCTBA
MPOCTHIX BEIIECTB-METAJUIOB: JIUTHS,
HATpUs, KaJaus, MarHus 1 KaJblus,
aJFOMUHUS, JKee3a. DICKTPOXUMUAYECKUI

PSAJ HAMPSIKEHU METAJLIOB.
4.4.-4.10...

nposepsieMbix | B
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[EQPEPUYECKUIA MATEPUAJI JIJISI IOATOTOBKH BBINIOJTHEHUSA 3AJAHMAIE
O MPAKTUUYECKOI YACTHU O3 11O XUMUU

\ Conep:xkanue 3aganus OI'D Marepuay y4eOHUKOB

23 dusnuecKue M XUMUYECKUE SBICHUSA. XUMHUYECKass peakius U €€ INPU3HAKU. 3aKOH COXPAHEHMsI MacChbl § 9,10 (8 ximacc)
BEIIECTB. XUMUYECCKHE YPABHEHUS.
@u3znyecKkue M XMMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAJUIOB: BOAOPONA, XJIOPA, KHUCIOPOAA, CEPBI, § 13,14 (8 xmacc)
asora, pocdopa, yriuepona, KpeMHHSL. §11,13,16,19,20,24,41 (9 knacc)
®u3nyecKrue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAIIOB: JIMTHS, HATPUsI, KaJIUsI, MarHUsl U KaJbLus, §30,31,33,24,41 (9 xnacc)
AIIFOMMHMS, JKeJe3a. DIEKTPOXUMUUYECKUHN Psil HATIPSKEHUH METaJIJIOB.
Ou3znyecKkrue U XMMUYECKHE CBOMCTBA BOJOPOAHBIX COCIMHEHUM HEMETAIOB: XJIOPOBOJOPOIA, CEPOBOIOPOAA, §12.14,17 (9 xmacc)
aMMHaKa.
duznvecKkrue U XUMHUYECKHe CBOMCTBa okcuoB HemeTaoB: cepsl (IV, VI), azora (11, IV, V), docdopa (111, V), § 14,23 (8 xmacc)
yrinepoaa (II, IV), kpemuusa(IV). IlonydeHne okCHAOB HEMETAIUIOB. § 15,18,19,21,24,27 (9 knacc)
Xumnueckue cBoiicTBa okcuaoB: MetaioB [A—IIIA rpynm, nmuka, meau(Il) u xenesa (II, III). [omyuenue § 14,23,28 (8 kmacc)
OKCHJIOB METAJIJIOB. § 30,31,33,34 (9 xacc)
XUMHUYECKHE CBOWCTBA OCHOBAaHUN M aM(OTEPHBIX THAPOKCUAOB (HAa HpUMEpEe THIPOKCHIIOB ATIOMHUHMSA, §28 (8 kitacc)
Kenesa, MuHKa). [lomydenue ocHoBaHMIA U aM(BOTEPHBIX TUIPOKCUIOB. § 7,30,31,33,34 (9 kmacc)
OO0mme XMMHUYECKHUE CBOMCTBA KHCJIOT: XJIOPOBOAOPOIHOH, CEPOBOMOPOIHOM, CEPHUCTOM, CEPHOM, a30THOM, § 25 (8 xmacc)
docdopHoii, kpeMHHEBOH, yronbHON. Oco0ble XUMUYECKHE CBOMCTBA KOHLIEHTPHUPOBAHHON CEPHOW M a30THOMH §6,12,15,18,19.21,24 (9 kiacc)
KUCIOT. [lonydenue Kucior.
OO0mue XuMHYECKHe CBOMCTBA cpeaHux coneil. [lomydyenue comeil. § 26 (8 xmacc)

§ 8 (9 kmacc)
24 BemectBa u Marepuanbl B IIOBCEIHEBHOM JKM3HM 4YeJIOBEKa. be3omacHOe€ WCIOIb30BaHHUE BEIIECTB U c.20-21 (8 kiacc)

XHUMHUYCCKHUX peaKHI/Iﬁ B J'Ia60paT0pI/II/I n 6]':>ITy. HepBa;I noMouib MMpu XuMHYICCKUX OXKOI'aX U OTPABJIICHUAX.

§ 38 (9 xmacc)
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OBE AHAJIM3A BCEX [TPAKTUYECKHUX PAGOT B 9 KIIACCE ObYYHAIOIINUECH C

JIHAOT TABJIUILY «KAHECTBEHHDLIE PEAKIINM HA MOHDI»:

OnpenensieMblil HOH uoHoM | [Ipumepnl BellecTs, | [Ipu3sHak peakuuun
onpeaesaercs COIEP KAIIUX ITOT HOH

Ba2* SO, BaClz, Ba(NO3):2 Brinagenue 0e1oro ocamka

... B T..




Ha mepBoM rpymnmnoBoM (aKyJIbTaTUBE IO ITOATOTOBKE ITPAKTHYECKON YaCTH IK3aMEHA 3HAKOMIIIO
0Oy49aroIuXxcs ¢ CoAepKaHUEM JIBYX 3aJlaHUM ATON 4acTH, MaKCUMAaJIbHBIM OallJIoM, TPUMEPHOM
BPEMEHU U MPOILICAYPOH BBITIOJIHCHUS.

Jlanee npucTymnar K AeTaIbHOMY pa300py ATUX 3aJlaHUM Ha IpUMEPE OJHOIO M3 BApUAHTOB
KHWMog niponuibix jeT B (hpopMe MOMIaroBoM Oeceibl B BUJIC HAIIPABIISIIOIIUX BOIIPOCOB. OTBeUas
Ha HUX, 00y4Jaronuecs NOBTOPSIOT, CHCTEMaTU3UPYIOT U 0000111al0T HEOOXOAUMBIH
TEOPETUYECKUU MaTEpHal O BELISCTBAX U UX CBOMCTBAX, O MPU3HAKAX XUMUYECKUX PEAKIUU, O
Ka4€CTBCHHBIX PEAKIUAX HA HOHBL. TaKuM 00pa3oM s CO3/1al0 aJITOPUTM JJIs1 BBIITOJIHEHUS 23
3aganus. [Ipuydaro oOydaronuxcs Bce npejjaracéMble OTBETHI 1aBaTh ¢ HOAPOOHBIM
PACCYXKICHUEM.

Eciu B 23 3a1aHnu 1aHbl BEIECTBA B BUJIE PACTBOPOB, TO JIS 3alIMCH JIBYX YPABHEHUI

L4 (X} (V) ‘J
pEAKIMH, MPEAJIarar UCIOJIb30BaTh HUXKE MTPUBEAEHHBIN CIIOCOO.
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'--wcaﬂ) cynbdar xenesa (II) B Buae noHoB (cocTouT u3 KatroHa Fe?* u annona SO,2);
2)» 3amucarh UX U Bce (POpMYNbl PEAaKTUBOB U3 3aJIlaHUs B BUJE TaOIUIIbI;

—

3) moap3ysach TaOIMIIEH PACTBOPUMOCTH COJIeM, KMCIOT U OCHOBAaHMM, HAWTHM HEPACTBOPUMBIEC BEIIECCTBA U

OTMETHUTH ATO B TAOIHIIE:

HNonbl Peaxtusbl
UCXOIHOTO
CuO HCI Ba(Cl, KOH H,SO,
BEIIECTBa
Fe2t - - - Fe(OH), .
SO,* - - BaSO, : g <




4)3anucaTh ypaBHEHHUS JBYX PEaKIIHIii: &

FeSO, + 2KOH — Fe(OH),| + K,SO,
FeSO, + BaCl, — FeCl, + BaSO,|

5) Onucars Ka4eCTBEHHBIE MPU3HAKHA PEAKITUH.
Eciu Ka4eCTBEHHBIN TIPU3HAK - OCAJ0K, HY)KHO yKa3arh €ro [BET.

L{BeT 0cagKOB MOXKHO 3aIIOMHUTH C UCIIOJIb30BAHUEM PsiJia aKTUBHOCTU METAJUIOB: OCAJIKU
METaJJIOB, HAXOAIIUXCS 10 XpOMa, UMEIOT OesIbii HBET, Kak U AgCl, a BOT 0caJikiu METaIoB
IIOCJIE XpOMa BKIIFOUUTEIBHO - [IBETHEHIE.



: MO)KHO BbIYYHUTDb IIBCTA HACTO HUCIIOJIb3YCMbIX OCA/JKOB:

o
A%

beablie AKearbie T'oayoou Yepublie bypsbin 3es1énble
0Ca/IKH 0CaJIKHU 0Ca/I0K 0CaJIKHU 0CaI0K 0CaJIKHU
BaSO,,
CaCO,, AgCl,
/nS, AgBr, Agl, CuS, PbS, Fe(OH),,
Cu(OH), Fe(OH),
Mg(OH),, Pbl,, Ag;PO, Ag,S FeCO,
Al(OH); u T

.




N i
I/IHCT/f)yK bl KapThl JUIsl IPOBE/ICHHS ONBITOB C IIOMIATOBON TEXHUKOH 0€30MacHOCTH.

JlelicTBHE YUEHUKA

TexHuka BbINTOJHECHUS

XMMHUYECKOU peakuuu

TexHuka 0€30MaCHOCTH

Omnsit 1.

Hamutes mpobupky 1 M pactBopa cynbghama
arcenesa (11).

[Tpunuth kK HEMY 1 MIT pacTBOpa 2udpokcuoa

JAUMUAL.

IIuneTka B CKIITHKE OTCYTCTBYVET. B 3TOM

Clly4ae MepeauBaHue pacTBopa
OCYLIECTBIISIETCS YEPE3 Kpail CKIITHKH,
KOTOPYIO pacrojiaratoT Tak, YToObI IpH €€
HAKJIOHE 3TUKETKA 0Ka3alach CBEPXY
(«3TUKETKY B JIaJIOHb!»). CKISIHKY MEJICHHO
HAKJIOHSIOT HaJl IPOOUPKOH, TTOKa HYKHBIN
00BEM pacTBOpa HE TepenbETcs B He€. O0BEM
MEPETUTOr0 pacTBOPa JOJKEH COCTABIIATh 1 —

2 ma (1 -2 cM o BeICOTE MPOOUPKH).

1.Cocyn ¢ UCXOTHBIM pEaKTUBOM (KHUIKOCTHIO
WJIU TIOPOIIIKOM ) 00s13aTENIbHO 3aKPBhIBACTCS
KPBIIIKOM (IMTPOOKOI) OT ITOM ke EMKOCTH.

2.ITpu 0T00OpE UCXOMHOTO PEAKTUBA B3AT €r0

W3JIMIICK.
Bo3Bpar nznunika peakTuBa B HICXOIHYIO
EMKOCTb KaTerOpu4Y€eCKH 3anpeét. Ero
MMOMEIIAIOT B OTAECIBHYIO PE3EPBHYIO
POOHUPKY.

3.Eciu peakTusB 1momnaia Ha pabouuii CTOJI, KOXKY

NI OACKIY, H€O6XOI[I/IMO HEC3aMCAJIMTCIIBHO

00paTUTHCS 32 IOMOIIBIO K CIICIIMAIHUCTY 110 ’)
o0eCreYeHnIo J1a00paTOpPHBIX padboT B

ayIUTOPHHU.
— 2 YN B i



N i
I/IHCT/f)yK bl KapThl JUIsl IPOBE/ICHHS ONBITOB C IIOMIATOBON TEXHUKOH 0€30MacHOCTH.

JlelicTBHE YUEHUKA

TexHuka BbINTOJHECHUS

XMMHUYECKOU peakuuu

TexHuka 0€30MaCHOCTH

OmbIT 2.

Hanute B mpobupky 1 M pactBopa

cynvghama dncenesa (I1).

[Ipuiute Kk HeMy 1 M1 pactBOpa Xaopuda

bapusi.

IIuneTka B CKIITHKE OTCYTCTBYVET. B 3TOM

Clly4ae MepeauBaHue pacTBopa
OCYLIECTBIISIETCS YEPE3 Kpail CKIITHKH,
KOTOPYIO pacrojiaratoT Tak, YToObI IpH €€
HAKJIOHE 3TUKETKA 0Ka3alach CBEPXY
(«3TUKETKY B JIaJIOHb!»). CKISIHKY MEJICHHO
HAKJIOHSIOT HaJl IPOOUPKOH, TTOKa HYKHBIN
00BEM pacTBOpa HE TepenbETcs B He€. O0BEM
MEPETUTOr0 pacTBOPa JOJKEH COCTABIIATh 1 —

2 ma (1 -2 cM o BeICOTE MPOOUPKH).

1.Cocyn ¢ UCXOTHBIM pEaKTUBOM (KHUIKOCTHIO
WJIU TIOPOIIIKOM ) 00s13aTENIbHO 3aKPBhIBACTCS
KPBIIIKOM (IMTPOOKOI) OT ITOM ke EMKOCTH.

2.ITpu 0T00OpE UCXOMHOTO PEAKTUBA B3AT €r0

HU3JIMIIICK.

Bo3Bpar nznunika peakTuBa B HICXOIHYIO
EMKOCTb KaTerOpu4Y€eCKH 3anpeét. Ero
MMOMEIIAIOT B OTAECIBHYIO PE3EPBHYIO
POOHUPKY.

3.Eciu peakTusB 1momnaia Ha pabouuii CTOJI, KOXKY

NI OACKIY, H€O6XOI[I/IMO HEC3aMCAJIMTCIIBHO

00paTUTHCS 32 IOMOIIBIO K CIICIIMAIHUCTY 110 ’)
o0eCreYeHnIo J1a00paTOpPHBIX padboT B

ayIUTOPHHU.
— 2 YN B i
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Pe3yu

IHoka3arean

KoanuecTBo CcAaBaBIIINX 5K3aMCH

KomanyecTBO BEINOIHABIINX IIPAKTHYCCKYTO

qaCTb

KoanuecTBo IMOJIYHHUBIIINX MaKCHMaJIbHBIN

0ay1 3a BeInoNHEeHHUE 23 3amanus (4 Oanma)

KonnyecTBO MoaydrBIINX MUHUMAJIBHBIA Ol

3a BbINOJIHEHUE 23 3amanus (3 Oaja)

KomaunuectBo IMOJIYHHUBIIIHUX MaKCHUMaJIbHBIN

Oam 3a BeInoHeHUE 24 3aganus (2 6ama)

2023 roa

10

10
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