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IlosicHuTeNbLHAA 3alIHCKA

[IporpamMMa BHEYpOYHOW JesSTeNbHOCTH «TpyAHBIE BOMPOCHl HEOPTaHMUYECKOW XHUMHI»
MpeTHa3HaYeHa JIyIs yJamuxcs 9 kiiaccoB U paccuuTana Ha 34 vaca (1 gyac BHeIeIo).

Kypc BHeypouHO# HesSTENbHOCTH SIBISETCS JIOTUYHBIM U aKTyaldbHBIM JIOMOJHEHUEM K
OCHOBHOMY Kypcy XuMuHu. [Iporpamma Kypca CTaBHT CBOCH 3ajadell ¢ OJHOH CTOPOHBI,
yrayOieHne U pacllupeHre 3HAHWN y4alluXcs M0 HauboJee CIOXKHBIM BOMpPOCcaM Kypca XUMHUU
OCHOBHOH IIKOJIBI, C I[pyl"Oﬁ CTOPOHBbI OKa3aHUC IIOMOINM B TIIOATOTOBKE YUalIUXCA K
rOCy/AapCTBEHHOW UTOTOBOW aTTECTALIUU IO XUMUH.

Heap Kypca - TOATOTOBKA YYallUXCS K TOCYAApCTBEHHOW WTOrOBOM AaTTECTallMM I10
XUMHUH.

3apaum:

e JluxkBumanus npoOesoB B 3HAHUSIX CTAPIICKIACCHUKOB

o KoHkperusanus, ynpoueHHEe W YyriIyOJICHWE 3HAHUH 10 HamOoJiee CIOKHBIM BOIIPOCAM
IIKOJILHOI'O Kypca XUMHUHU

e Pa3zBurme yMeHHMA JIOTMYECKH  paccyXnaTb, IUIaHUpOBaTh, aAuddepeHunpoBats,
yCTaHaBIMBATh NPUYUHHO-CJIE/ICTBEHHBIE CBA3U

e Pa3BuTHE HABBIKOB CAMOCTOSTEIBHON pabOThI

e Pa3BuTHe MNpaKTUYECKUX YMEHHH W HABBIKOB IIPH BBINOJHEHUH SKCIIEPUMEHTAIBHBIX
3aJaHui

Peanusanus naHHOro Kypca npeanoaraetT coueTaHie pa3Hbix (popM 1 MeTO10B 00yueHus,
TaKUX KaK JEKIMH, CeMUHApbI, padoTa B Mapax ¥ MajbIX IpyIIax, caMOCTOsTeNIbHas paboTa,
TECTUPOBAHUE, MOJEIIMPOBAaHKE, paboTa CO cXeMaMH U TabJIuIaMu.

B yuebHo-TeMaTHueCKuil IJ1aH Kypca BKIIOUEHBI 2 MPAKTUYECKHe PadOThI:

1) Tenernueckas CBsI3b MEXK/Y KTaCCAMU HEOPTaHMYECKHUX BEIICCTB

2) KauecTBeHHBIE pEaKIIMU B HEOPraHUIECKOW XUMHH
BoinonHenue peanbHOro XMMHYECKOTO SKCIIEPUMEHTa TMO3BOJIHUT YUaLTUMCS 3aKpENUTh U
CHCTEMaTH3HPOBATh MOJTYYECHHBIE 3HAHUS.

Hcnoab3yemMble TEXHOJOTHH:

HccnenoBarenbekas esTeIbHOCTD

[IpobnemHoe 0OyueHue
HNHdopMaimoHHO-KOMMYHUKATHBHAS TEXHOJIOTHS
TexHOMOTHS Pa3BUTHUSI KDUTUYECKOTO MBIIIJICHUS

ILnanupyemMsble pe3y/ibTaThbl:
eV yyammxcsi cOpMHUPOBaH HABBIK BBIITOJHEHHS TECTOBBIX 3a/laHUM
e Co3znaHbl NPEINOCHUIKY JJIi YyBCTBAa YBEPEHHOCTH B ce0€ M CBOMX 3HAHMAX
e (CBeleHBl K MUHUMYMY YyBCTBa TPEBOXKHOCTHU U CTpaxa Mepejl IK3aMEHOM
e Pa3BUTHI OKCIIEPUMEHTAIBHBIC YMEHUS YYAIIUXCS
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Conep:xanue nporpaMmmsbl

Kunaccndpukanus 1 HOMEHKIATYPa HEOPraHNYECKHUX BelleCTB

Knaccudukanusi HeopraHMYECKHX BEIIECTB MO COCTaBy W MO CBoWcTBaM. [IpocTeie
BEIIECTBA:. MCTAJIJIblI 1 HEMETAJIJIbI. AHHOTpOHHH. CioHbIE HCOPTaHN4YCCKUC BCIICCTBA. BI/IHapHI:Ie
coenuHeHUs. BomopoaHble cOeMHEHUs! AJIEMEHTOB TJIaBHBIX MmoArpymi. [loHsTthe ruapokcuaos.
OcHOBHBIE, KUCIIOTHBIE U aM(OTEepHBIE TUAPOKCH/IBL.

CBolicTBa M NOJIy4YeHHE OCHOBHBIX KJIACCOB HEOPTraHUYeCKUX BelleCTB

CBoiiCTBa OCHOBHBIX, KUCJIIOTHBIX U aM(DOTEPHBIX OKCUAOB U TUIPOKCHUIOB.
Comu: xnmaccuduKaius, CIocoObl TIOMYYEHHUS CPEIHUX COJIeH, CBOWCTBA CPEIHHUX COJICH.
I'enetnyeckas CBsA3b MEXKAY KJlacCaMH HEOPTraHMYECKHUX BEIIECTB.

DJIEKTPOJIUTHYECKAS JUCCOLUAMS

OJIEKTPOAUTHl W HEINCKTPOJIUTHL. MeXaHHU3M 3JIEKTPOIUTHUYECKON JHUCCOLMALUUA ¢
pasnIuyHbIM BHAOM CBs3U. CTEneHb JIIEKTPOIUTHYECKON mauccorumanuu. CuiabHble W CiiaObie
31eKTpoJUThl. (OCHOBHBIE TMOJOXKEHHUS TEOPUHM BJIEKTPOJUTUYECKOW auccounanuu. HoHHbIE
ypaBHeHUs peakiuii. CBOMCTBA KUCIIOT, COJICH M OCHOBAaHUI ¢ TOUKH 3peHus TI/I.

OKHCIMTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIIHHY B HEOPraHMYECKO XMMHHU

OmnpeneneHre CTENEHU OKHUCIEHUS JJIEMEHTOB B HEOPraHMYECKMX U OpPraHMYecKHX
BEIIECTBAX.

TunuyHble  OKUCIUTENM U BoccTaHoBUTenu.  Kiaccupukanus — OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIX peakuui. BimsHue cpenpbl, KOHUEHTpauuu U TEMIIEpaTypbl Ha MPOTEKAHME
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIUM.

IIpakTnyeckas padora Nel «I'eHeTmueckasi CBSI3b MEKIAY KJIACCAMH HEOPraHUYeCKHUX
BelIeCTB»
3anaHue yyarmumcst:
Ilooecomosbme nabopamoproe 060pydosanue HeobXooumoe 0 NPOedeHUsl IKCNepUMeHmA.
IIposedume peakyuu 6 coomeemcmeuu ¢ COCMABIEHHOU CXeMOU NPeepPaueHull.
Onuwume uzmenenusl, NPOUCX00AUUE C BEUECMBAMU 8 X00€ NPOBEOCHHbIX PeaKyUll.
Coenatime  6b1600 0  XUMUYECKUX  ceolcmeax  eewecme  (KUCIOMHO-OCHOBHDIX,
OKUCTUMENLHO-60CCMAHOBUMENbHBIX), VUACMBYIOWUX 6 peakyuu U KIACCUDUKAYUOHHBIX
NPU3HAKAX peaxkyuil.

[lenoyku npeBpalicHuii:

1) Lunx — x10puo yuHka — 2UOPOKCUO YUHKA — CYIbpam yuHka

2) Amomunuil — XI0pUO ANIOMUHUSL — SUOPOKCUO QIIOMUHUSL — MempacuopoKCcOarOMUHAM
Hampusi

3) Oxcuo meou (11) — cynvgham meou (11) — xnopuo meou (1) — numpam meou (11)

4) Xnopuo machus — 2UOPOKCUO MASHUSL — CYAbGAM MASHUSL — XTOPUO MASHUS

IIpakTuyeckas padora Ne2 «KauecTBeHHbIE peaKIIMM B HEOPraHMYECKON XMMUM»
Lenb pa®oOTHI: MOBTOPUTH KAaUECTBEHHBIE PEAKIMM HAa Ba)KHEUIIME KATUOHBI MU aHUOHBI, TaKue
xax NH4*, Ba?*, Ag*, H*, Fe%*, Cu?*, OH", COs*, SO4*

EcrecTBeHHO, IIpU MPOBEIEHUN TAKOT'O MPAKTUKyMa YUHUTEIb JOJDKEH YUUTHIBATH HAJIU4YUE
000pyI0BaHUS M PEAKTHBOB, MHIUBUAYaJIbHbIE OCOOCHHOCTH YYaIUXCSl W TEMII BBIIOJIHEHMS
JKCIIEPUMEHTA. B CBSA3M € 3TUM KaKue-TO ONBITBI MOTYT HE IIPOBOJUTHCSA, 4 KAKUE-TO OIBITHI
MOTYT OBITh IOKa3aHbl JI€MOHCTPAL[MIOHHO, KAaKUE-TO OINbITHl YYHUTEIb MOXKET JO0aBHTb,
YUUTBIBas PaBUjIa OXPaHbl TPYIa.
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Y4eOHO-MeTOAUYECKOE OOecTiedeHHe:

1. Ho6potun J.}O., Monuanosa ['.H. S cnam OI'D! Tunossle 3aganus. TeXHOIOTUS peLICHUS:
y4ae0. mocobue st o0eoopa3oBarenbHbIX opranusamu — M.: [TpocBenienne,2018

2. Epemun B.B., Ky3smenko H.E., [IpoznoB A.A., Jlynun B.B. Xumus. 9 knacc: yue6. mis
001eobpazoBaTenbHBIX yupexkaenuid - M.: JIpoda, 2013

3. Jléskun A.H., Hom6posckas C.E. OI'D Xumus. CipaBOYHUK ¢ KOMMEHTapUsSIMHU BeTyIIUX
AKCTEPTOB: y4. mocodue /st o0meodpaszon. opranuzaiuii — M.: CII6.:I1pocsemenne , 2019

4. CoOopuuk tectoB «Xumus. [MA. J/IluarHocTHKa TOTOBHOCTI

MaTepuajabHO-TEXHHYECKOe o0ecrevyeHne
TCO (KommbroTep, MpoeKTOp, HHTEpAKTUBHOE 000pyaoBanue « Mimioy)
Hudposas madoparopust « Apxumen
[TpuGop uist IEeMOHCTPAIMH AIIEKTPOIPOBOTUMOCTH
XUMHUECKUE PEaKTHBBI JJISl IPOBEACHHUS JEMOHCTPAIIMOHHBIX, JJAOOPATOPHBIX OMBITOB,
MIPaKTUYECKUX paboT
Monenu KpUCTaNTNYECKUX PEIIETOK
Mognesnu atomoB «Cornelsony
Kosnekiust MuHepasioB
Menuapecypcbl
v

N S

N o

v

AN

Enunas xomnekums nudpoBbiX o0pasoBarenbHbIX pecypcoB http://school-
collection.edu.ru

®decTHUBaAIb MeIaroru4ecKux uneu «OTKpBITHIN YPOK»
http://festival. 1september.ru/

®UIIU https://fipi.ru/oge

AJIXMUMUK. DOnekTpoHHBI >XypHai Uil IpernojaBaTesied, IIKOJIbHUKOB U
CTYJEHTOB, M3yYaroluX XUMHI0. Biiroyaer B cebsi crnpaBoYHHKH, Ouorpaduu
BEIIMKUX XHUMHKOB, pazfeinbl "Becemas xumus", "Xumus Ha KaxIblid JeHb'".
http://www.alhimik.ru/

Menauanopran. [lopran oOpa3oBaTeNbHBIX U METOAMYECKHUX MEIUamMaTepUaioB.
https://videoportal.rcokoit.ru/
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TemaTuyeckoe nIaHMPOBaHUE

34 yaca (1 gac B HezeIIO)

Ne ni/m Tema ypoka . — nemMoHcTpauus (Mau
AEMOHCTPAIIHOHHBIHU
IKCNEPUMEHT);
JIO — 1aGopaTopHbIii ONbIT
IIp. — npakTHYecKkas padoTa
1 KommnexroBanue rpynmsl. Lens u 3agaun kpyxka . [IpaBuna
TEXHUKHU O€30IaCHOCTH B J'Ia60paTOpI/II/I
2 Knaccudukanus HeopraHmyecKux BeIecTB Mo cocTaBy | [l KOJUIEKIHs IPOCTBIX BEIIECTB
v 110 cBoricTBaM. [IpocTeie BelecTBa: METAUIbI U METaJIOB M HEMETalIoB. M3ydenune
HEMeTaJUTbl. AJUTOTPOIIHS (usuueckux cBoHcTB
3 Ci10’kHbIE HEOPTaHUYECKHE BEIIECTBA J1: KOJIJIEKIIHs CIIOXKHBIX BELIECTB.
CpaBHeHHE (HDU3UYECKUX CBOCTB.
CpaBHeHHE XMMHYECKOT0 COCTaBa
4 bunapusie coenunenus. Bogopoanbie coeIMHEHUS J: KoJIeKIMs OUHAPHBIX
COEeIMHEHN
S Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX
BeuiecTB. O6o0uIeHNEe
6 CBoliCcTBa OCHOBHBIX, KUCIIOTHBIX ¥ aM(OTEPHBIX JO: KouIeKIrs OKCHUJIOB.
OKCHIOB JIO:B3aumoeiicTeue okcuga
KanbLus U okcuza yraepoza (1V)
C BOJOM
7 [TonsiTne ruapokcuaos. CBOKCTBA THIPOKCHIOB! JO: Konnexkus rujpoKCcuioB.
OCHOBaHUH JIO: Onpenenenue cpebl
pactBOpoB, 3HaueHus pH
PacTBOPOB LIETIOYEH C TOMOILIBIO
YHUBEPCAJIbHON UHAUKATOPHON
Oymaru. XMMHYECKHE CBOMCTBA
8 CBoiicTBa THIPOKCUIOB: KUCIIOT JO: KoIeKIrs OKCHUJIOB.
JIO:B3aumomeiicTBie okcuga
Kanplus U okcuna yraepoza (1V)
C BOJIOU
9 CBoiicTBa aM(pOTEPHBIX THAPOKCH]IOB JIO: Ilonyuenue am@orepHOro
TUAPOKCH]IA, B3aUMOJIEUCTBHE C
KHUCJIOTOM M IIEJIIOYBIO
10 Comu. Knaccudukarnus coJied 1o cocTaBy J1O: Kostekiust cosieit
11 CgoiictBa cpennux coineid. [lomyuenue cpennux conerr | JIO: BzaumonerictBue cynbgara
MEJIU C 5KeJIe30M, TUAPOKCHIOM
HaATpUs, XJIOPUIOM Oapusl.
B3aumoneiictBue kapOoHnara
HAaTpHs C paCTBOPOM COJITHOU
KHCJIOTBI
12 I'maponus coneit JIO: uccnenoBanue cpeabl
pacTBOPOB coJieH
13 ['eHeTHYeCKast CBSI3b MEXKIY KIacCaMH HEOPTaHUIECKUX
BEILIECTB
14-15 | [pakruueckas padota Nel «'eHetnueckas cBsi3b Mexay | [p

KjlacCaMM HCOPTIaHMYCCKHUX BCIICCTB»
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16 DNEKTPOIUTHI U HEINEKTPOIUTHI. [luccounanus J10O: DnekTponpoBOIUMOCTb
TBEPBIX BELECTB U PACTBOPOB
17 CunbHble U cradbie 371eKTpoauThl. OCHOBHBIE
MOJIO’KEHHUSI TEOPUH IEKTPOIUTHUECKON TUCCOIMALNU
18-19 | MoHHble ypaBHCHUS peaKiuil
20 KauecTBeHHBIE peakiiii HA HOHBI JIO: KauecTBeHHbIEC peaKIIMU HA
OCHOBHBIE aHHOHBI
21-22 | IlpakTrueckas padota Ne2 «KauecTBeHHsle peakiuu B | [Ip.p.
HEOPraHUYECKON XUMUW» .
23 CBoiicTBa KHUCIIOT ¢ TOYKH 3peHust T/ J1O: O6pasiibl KUCIIOT.
JIO: Xumnueckue cBOMCTBA
KHCJIOT
24 CBolicTBa OCHOBaHUH € TOUKH 3peHus TOJ] JIO: Xumnueckue cBoicTBa
LIEJI0YEN U HEPACTBOPUMBIX
OCHOBAHMI
25 CaoiicTBa coseld ¢ Touku 3peHust TO/] JIO: Xumuueckue cBOMCTBA
CoJIeH
26 Omnpenenenue CTeNeHN OKUCICHHS 3JIEMEHTOB B
HEOPraHMYECKUX BEIIECTBAX
27 TunuuHbple OKUCIUTEIN U BOCCTAHOBUTEIIH
28 Knaccugukaiius OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii
29-30 | Pa3oop OBP c moMomuisio 3JeKTpoHHOro OanaHca
31 Brnusiaue cpepl Ha MpOTeKaHUE OKUCIUTEIHHO- JIO: Peakuuu pacTBOpOB
BOCCTAaHOBUTEJBHBIX PEAKIUi NepMaHraHaTa HaTpHsl C
CyIb(HUTOM HATPUs B KUCIIOM,
HEUTPAJIbHOM U 1IEJIOYHOM Cpejie.
Peakuuu pacTBopoB quxpomara
HATpUs C HUTPUTOM HATpPHS B
KHCJION, HEUTPAJIBHOU U
HIEJIOYHOM cpejie
32 BrnusiHre KOHIIEHTpaluy Ha MPOTEKaHUEe J1O: BzaumoneiicTBue cepHOU
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUit KHUCIIOTHI C IMHKOM U MEJIbIO.
B3anMoznencTerue KOHI.a30THON
KHCIIOTBI C MEJIbIO
33 BimstHue temmeparypsl Ha IPOTEKaHUE OKUCITUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUi
34 TToxBoaum urorn




