MyHununaabHoe 0I0/zKeTHOe 00111e00pa3oBaTeIbHOE YUpekIeHHe
suuei Nel r. Ilponerapeka PocToBekoii 06j1acTu

«YTBEPKAAO»
p MBOY nureit Nel
31.08.2022 Ne 269

pauM nDo

wﬂ#pﬁ@

[IImenesa H.C.
Pabouas nporpamma

Mo XMMHH

Yposens o6mero odpazosanus 8 Kiace

(sauajbHOE 00mee, OCHOBHOE 00Iee, cpeHee o0Iee 00pa3oBaHHe C YKA3AHMEM KJIacca)
KoJsinuecTBO 4acoB: 8 «A,b» - 70 uacos

Yuaurens Kannakuna Huna BanenTuHoBHA

IlporpamMma paspa6oTana B coOTBercTBHH C TpeGoanmsiMu DeepanbHoro I'ocynapcTeHHOro 06pasoBaTe/bHOTO cranjapra obmero obpasosanus (PI'OC
000, M.: «IIpocsemenuey», 2011 rox); [IpuMepHO¥ mporpaMMbl cpeHero (MOTHOTo) o6mero 06pa3oBaHUs MO XMMHH 00IICOOPa30BATENBHBIX YUPEKICHHIL,
asropckoii mporpammbl O.C. T'abpuensn Xumus 8 ki (Coopruk: ITporpammer Kypea xumun uist 8-11 kiaccos o6mmeobpasoBatenbHbx yupeskaennii -M.: Jlpoga,
2017 r)

2022 rox



HOSACHUTEJ/IBHASA 3AITNCKA

PabGouas mporpamma cocTaBieHa Ha OCHOBE:
o ®D3PD Ne273 0r29.12.2012 r. «O6 obpazoBaruu B POy,
e [lpukaza Muno6pHayku PONe1897 ot 17.12.2010 1. «O6 yrBepxkaeHnn ®I'OC ocHOBHOTO 00111€r0 00pa3oBaHus»,
[Mocranosnenust I'maBHoro canutaproro Bpaya P® Ne 189 or 29.12.2010 r. «O6 yrBepxaennu Canllun 2.4.2821 — 10 «CaHUTapHO — 3MHUAEMHUOJIOTHYECKHE TPEOOBAHUS K YCIOBUSIM H
opranuzaiuu ooyueHus B OOY»,
OCHOBHO# 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO o01iero oopazosanust MBOVY muneit Ne 1 r. [Iponerapcka PO,
YcraBa MBOY nuneit Ne 1 r. IIponerapcka PO,
VYuebnoro mrana MBOY mmneit Ne 1 r. [Iponerapcka PO ma 2021 — 2022 yae6HsIi roz,
[onoxenns MBOY mumeit Ne 1 1. IIponerapcka PO «O pabodeii mporpaMmMe y4eOHBIX KypCOB, IPEAMETOB, AUCIUILTHH (MOIYJIeH) B JIHIIEe),
MIPUMEPHON MPOrpaMMBl OCHOBHOTO 001Iero 0Opa3oBaHus 10 XUMUH (0a30BEIi ypoBeHB) U aBTopckoil mporpamMmer O.C. [Nabpuensaa (I"abpuensa O.C. nmporpamma Kypca XUMHAH U 8-
11 xiraccoB obmeobOpa3oBaTenbHBIX yapexaeanit M: Ipoda,2017r).
IIporpamma paccuntana Ha 70 vacoB (2 vaca B Hememo). JlaHHas mporpaMma KOHKPETH3HPYET COAEpKaHWE CTaHAapTa, HaéT paclpeieleHHe y4eOHBIX 4acoB IO pas3fenaMm Kypcea,
MOCJIEI0BATENILHOCTD U3Y4YEHHS TEM M Pa3JIesioB ¢ y4ETOM MEXIIPEIMETHBIX M IPEIMETHBIX CBSI3€H, JIOTHKU Y4eOHOI0 Tpolecca, BO3PACTHBIX 0COOCHHOCTEN yJaIuxcsl.
XuMusi, Kak OIHA U3 OCHOBOIIOJIAralOMINX 00JacTell eCTeCTBO3HAHUS, SBJISAETCS HEOThEMIIEMO YacThio 00pa30BaHUs IIKOJIBHUKOB. KaXk/Iplil 4enoBeK KHUBET B MUPE BEIIECTB, IOATOMY
OH JOJDKEH HMETh OCHOBBI (pyHIaMEHTaNbHBIX 3HAHMH MO XUMHUHM (XMMHYECKas CHMBOJIMKA, XMMHUYECKHE MOHSTHS, (AaKThl, OCHOBHBIE 3aKOHBI WM TEOPHH), MO3BOJIIIONINE BBIPAOOTATH
MIPEJCTaBICHUS O COCTaBe BELIECTB, UX CTPOCHUH, IPEBPALLICHUSIX, IPAKTUIECKOM HCIIOIB30BaHNH, a TAK)Ke 00 OMAaCHOCTH, KOTOPYIO OHM MOTYT IPEACTaBIATh. M3ydas XUMUIO, yJaliiecs y3HaIT
0 MaTepHaJbHOM EIMHCTBE BCEX BEIIECTB OKPYXKAIOUIET0 MHUpa, 00yCIOBICHHOCTH CBOMCTB BEUIECTB MX COCTAaBOM M CTPOEHHEM, ITO3HABAEMOCTH U IMPEJCKa3yeMOCTH XMMHUYECKHUX SBICHHUI.
V3y4yeHne CBOMCTB BELIECTB W HMX MNPEBpAICHUH CIIOCOOCTBYET DPa3BHTHIO JIOTMYECKOTO MBILUICHUS, a IpakTHYeckas pabdoTa ¢ BellecTBaMH (1a0OpaToOpHBIE ONBITHI) — TPYAOJIIOOUIO,
aKKypaTHOCTH M coOpaHHOCTH. Ha mprMepe XUMuH ydalecs ImoydaroT IPEeICTaBICHHs O METO[axX MO3HAHMS, XapaKTEPHBIX Ul €CTECTBEHHBIX HAYK (9KCIIEPUMEHTAIBHOM U TEOPETHIECKOM).
[Tporpamma paccunrana Ha 70 4acoB (2 yaca B HEZIENIO), B TOM YHCIIE HA KOHTPOJIbHBIE pabOTHI- 4 4aca, IMpakTHYEeCKUE paboOThl —6 4acoB.
ConeprkaHue porpaMMBbl HAIPaBJICHO HA OCBOCHNE YYAIIMMHUCS 3HAHUH, YMEHUH 1 HABBIKOB Ha 0a30BOM YPOBHE.
Henn u3ydeHns: XumMuy B 8 Kiacce:
* OCBOEHHE BaXXHEHIINX 3HaHUI 00 OCHOBHBIX HOHATHIX M 3aKOHAX XUMHH, XUMHUYECKOH CHMBOJIHKE;

*  OBJIAJICHUC YMCHUSAMH HAOJIOJATh XUMUYECKUE SIBJICHHS, TPOBOAUTH XUMUYCCKHUN SKCIICPUMEHT, MPOU3BOINUTH PACUETHI HA OCHOBE XUMHUYCCKHX (DOPMYJI BEIIECTB U YPABHEHHUI XUMHUECKUX
peakuuii;
* pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB U MHTEJUICKTYaIbHBIX CIIOCOOHOCTEH B MPOIIECCe MPOBEACHHUS XUMHUYSCKOTO IKCIICPUMEHTa, CAMOCTOSATEIBHOTO IPHOOPETCHHS 3HAHUN B COOTBETCTBUU
C BO3HUKAIOIIMMHU YKHU3HEHHBIMHU MTOTPEOHOCTAMU;
* BOCHHMTaHHE OTHOIICHUS K XUMHH KaK K OJIHOMY U3 (DyHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS M DJIEMEHTY O0IIeYeTI0OBEUSCKOM KyIbTYPHI;
* NpPUMEHECHHE MOJYYEHHBIX 3HAHUI U YMEHUiA Juisi 6€30MaCHOr0 MCIOJIb30BaHMs BEIIECTB M MATEPHANIOB B OBITY, CEIbCKOM XO3SIMCTBE W HA MPOU3BOJICTBE, PEIICHHS MPAKTHYECKUX 3a/1a4 B
MOBCETHEBHOU JKU3HH, MPEIYIPEKICHUS SBICHHH, HAHOCSIIMX BPE/] 3/I0POBBIO YSIOBEKA M OKPYKAIOIIEH cpejie.
3anauu:
1.ChopMupoBaTh 3HaHHE OCHOBHBIX TIOHSATHUH M 3aKOHOB XUMUH;
2. BocnuThIBaTh 0OIICUCIIOBEUCCKYIO KYIBTYPY;
3. YuuTh HaOIIOAaTh, IPUMEHSTH [TOJyYCHHbBIC 3HAHUS Ha IPAKTHKE.

JIMYHOCTHBIMH pesyJbTaTaMu U3y4YCHU NIpeamMeTa «XHuMUS» B 8 Kiacce SBIISIOTCS CJICAYIOINE YMCHUS:
® OCO3HABaThb €AMHCTBO U IEJIOCTHOCTb OKPYKAOIIEr0 MUpPaA, BO3MOKHOCTHU €TI0 NIO3HABAEMOCTH U 00BSICHUMOCTH Ha OCHOBE HOCTI/I)KGHI/Iﬁ HAaYKH;

® [JOCTCIICHHO BBLICTPpAUBATDH COOCTBEHHOE HCJIOCTHOC MHPOBO33PCHUE: OCO3HABATH HOTp€6HOCTL U TOTOBHOCTH K CaMOO6pa3OBaHI/I}O, B TOM YHUCJIC U B paMKax CaMOCTOSTEIIbHOM
JACATCIBbHOCTHU BHE IIKOJIBI;

® OLCHMUBATD )KU3HCHHBIC CUTyalluU C TOUKH 3PCHUSA 0e30I1aCHOr0 06pa3a JKU3HU U COXPAHCHUS 3J0POBbS;



® OIIEHUBATH PKOJIOTHICCKHUMN PpHUCK B3aHMOOTHOIIICHUH YeJIOBEKa 1 TPUPOOBI.

e hopMHUpOBaTh HIKOJOTMYCCKOE MBIILJICHHE: YMCHHE OLICHHBATH CBOKO JACATEIBHOCTD M IOCTYIKH APYTHX JIIOACH C TOYKH 3PEHHsS COXPAHCHHS OKPY)KAIOIICH CPEIbl - rapaHTa JKU3HA U
OJrarormosrydns Jiojieit Ha 3emure.

MeTtanpeaMeTHBIMH pe3yIbTaTaMH U3YUEHUS Kypca «XUMUS» SBIsIeTCS (popMUpoBaHUE YHUBEPCANBHBIX YaeOHbIX AeiicTeuil (VY ).

Peeynamuenvie YYII.
® CaMOCTOSTENILHO OOHAPYKUBATh U (POPMYITHPOBATH YUCOHYIO IPOOJIEMY, ONPEIENATh IIe]b YICOHOMH NeATeIbHOCTH,
® BBIJIBUTaTh BEPCUU PEIICHUSI TPOOICMBI, 0CO3HABATh KOHCUHBIN PE3yNbTaT, BRIOMPATh U3 MPEJIOKCHHBIX U UCKATh CAMOCTOSITEIIBHO CPEJICTBA TOCTHIKCHUS 1ICTIH;
® COCTaBJIATh (MHIUBHUIYAIBHO WM B TPYIIIE) IUTAH PEHICHUS POOICMEI;
e paboTas 10 IIaHy, CBEPITh CBOM ACUCTBHUS C ICIBIO U, IPU HEOOXOIMMOCTH, HCIIPABIATH OIMUOKH CAMOCTOSATEIIBHO;
® B JIMAJIOTe C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSTEIIFHO BBIPAOOTAHHBIC KPUTCPUH OIICHKH.

Hosnasamenvuvie YYJI:

® aHAITM3HUPOBATh, CPABHUBATH, KIACCU(PHUIIPOBATH 1 0000IIaTh (DaKTHI U SABICHUS. BRIABIAT MPUIHHEI U CIICACTBUS IPOCTHIX SIBICHHUM.

® OCYIICCTBITH CPAaBHCHHUE, KIIACCH(HUKAIINIO, CAMOCTOSITEIIFHO BRIONPAs OCHOBAHUS U KPUTCPHUH IS YKa3aHHBIX JIOTHIECKUX OTIePaInii;

® CTPOUTH JIOTHIECKOE PacCyKICHHE, BKIIIOYAIOINIEe YCTAHOBIICHIE IPHYNHHO-CIICICTBCHHBIX CBSI3CH.

® C03/1aBaTh CXEMAaTHIECKUE MOJICTH C BBIICICHIEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTaBJIATh TE€3UCHI, PA3JIMUHbIE BU/IBI MJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

® [IpeoOpa30BBIBATh HHPOPMALIUIO K3 OJHOTO BUAA B APYTroi (TaOJIHIly B TSKCT M IIp.).

® YMETh OIPEICIIATh BO3MOXKHBIC HCTOUHUKH HEOOXOAMMBIX CBEICHHMA, IPOU3BOANTE TIOUCK HH(DOPMAIIMH, aHATIH3HUPOBATh U OIICHUBATH €€ JTOCTOBEPHOCTD.

Kommynuxamuenvie YYJI:

CaMOCTOSITEIPHO OPraHU30BBIBATH YUCOHOE B3aUMOJICHCTBHUE B IpyIIIie (OMPEASIATh OOIIUE IEIH, PACIPEACIITh POJIH, JOTOBAPUBATHCS APYT C IPYTOM U T.1.).

Ilnanupyemsle IlpenmerHbie pe3ybTaThl:
® OCO3HaHHE POJIH BEIIECTB:
- ONIPEZIEISITh POJIb PA3ITMYHBIX BEIIECTB B IIPUPO/JIC U TEXHUKE;
- OOBSCHSTH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PaccMOTpEHHE XUMHYECKUX ITPOLIECCOB:
- IPUBOJNTH ITPUMEPBI XUMUYECKHUX TIPOIIECCOB B IPUPOJIE;
- HaXOJAUTb Y€PThI, CBUACTCIILCTBYIOIUE 00 06H_[I/IX MpU3HAKaX XUMHUYECKHUX MPOIECCCOB U UX PA3TUIUAX.
® JCIIOJb30BAaHUE XUMUYECKUX 3HAHUI B 6I)ITyZ
— OOBSACHSTH 3HAYECHHUE BCHICCTB B )KM3HU U XO03SMCTBE YeJIOBEKa.
® OOBSICHITH MHUDP C TOUKH 3pCHUA XUMUU:
— NEPECUUCIIATH OTIIUIYUTECIIbHBIC CBOMCTBA XUMHYECKHUX BCHICCTB,
— pa3nuyaTh OCHOBHBIE XMMHUYECKHE MPOLIECCHI;
- ONpPENENITh OCHOBHBIE KJIACCHI HEOPIaHUYECKUX BEIIECTB;
- IOHMMATh CMBICT XMMHUYECKHX TEPMHUHOB.
® OBJIQJICHUE OCHOBAMH METOJI0OB NIO3HAHUS, XapaKTEPHBIX [UI €CTECTBEHHBIX HAYK:
- XapaKTepU30BaTh METO/Ibl XUMHYECKOW HayKH (HAOJI0IeHNe, CPaBHEHHUE, SKCIIEPUMEHT, M3MEPEHHE) U UX POJIb B TO3HAHUHU IIPUPOJIBI;
- IPOBOJINTH XUMHYECKUE OTIBITHI U 9KCIIEPUMEHTBI 1 OOBSCHSTH X PE3YJIbTATHI.
e yMEHHE OIICHHWBATh MTOBE/ICHNUE YeJIOBEKA C TOUKH 3PEHHS XUMHUIECKOH 0€30IMacHOCTH 110 OTHOIIECHHIO K YeJIOBEKY M MIPHUPOJE:
- UCIIOJIB30BAaTh 3HAHUA XUMHUU ITPU CO6J'[}O)IGHI/II/I IpaBUJI UCTIOJIB30BAHUA OBITOBBIX XUMUYECKUX mpenaparosB;



— pas3in4aThb OIMaCHBIC U 0c30IacHbIC BEIICCTBA.

Pabovas mporpamma NoCTpoeHa Ha OCHOBE KOHLEHTPHYECKOTO MOAXOIA. DTO JOCTHUIAETCS ITyTeM BBIWICHCHHS AUAAKTHYECKOH SIMHHIBI — XHMHYECKOTO 3JIEMEHTa - ¥ JaJbHeineM
YCIO)KHEHHH W PACIIMPEHHH €e: 3[eCh TaKOBBIMU BBICTYNAIOT (OPMBI CYIIECTBOBaHHUS (CBOOOXHBIE aTOMBI, IPOCTBIC W CIIOXKHBIC BellecTBa). B mporpamme
MEKIIPEIMETHBIX CBs3eH ¢ KypcoM ¢u3mku (7 kimacc) u 6moxoruu (6-7 Kaccel), TIe TaeTcs 3HAKOMCTBO ¢ CTPOGHHEM aTOMa, XUMHYECKOH OpraHu3anueil KIIeTKH | mporeccaMi 0OMeHa BEIIeCTB.

OcHOBHOI1 (hopMOli OpraHu3aly y4eOHOTo mporecca sBIIeTCs KIacCHO-YpOYHas cucTeMa. B kauecTBe TONMONHUTENBHBIX (JOPM OpraHU3aliy 00pa3oBaTeIbHOTO MPOLecca HCIOIb3YeTCs

CHUCTEMa KOHcyHbTaHHOHHOﬁ MOAACPIKKU, MHANBUAYAJIbHBIX 3aHﬂTHﬁ, CaMOCTOATCIIbHAA pa60Ta ydamuxcs ¢ UCTI0JIb30BAaHUEM COBPEMEHHBIX I/IH(l)OpMaHI/IOHHLIX TEXHOJIOTUH.

[Mpeobnanaromieii GopmMoil KOHTPOIIS BBICTYNAIOT NUCHMEHHBIN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE Pa00THI) U YCTHBIH onpoc (cobecenoBanue). KoHkpeTHbIe TpeOOBaHMS K YPOBHIO

TNOATOTOBKHU BBIITYCKHUKOB OIMPEACICHBI JJIS KAXKA0T0 YPOKa U BKIIFOYCHBI B TIOYPOYHOC IUIAHUPOBAHUC.

B NMOYpOYHOM IIJIaHUPOBAHUU B rpa(be «I/I3yqaeMLIe BOIIPOCHD» KYPCHBOM BBIJACIICH MaTe€pual, KOTOpLIfI MOJJIC)KUT HU3YUYCHUIO, HO HE€ BKJIIIOYACTCA B TpeGOBaHI/IH K YPOBHIO NOATOTOBKH

BBIITYCKHHUKOB.
Temamuueckoe nnanuposanue no xumuu, 8 Knacc,
(2 uaca ¢ neoenio, écezo 68 uacoe)
YMK O.C. I'abpuenana.
Ne HaumeHoBaHMe TeMbl Bcero |
n/n yacoB | [Ipakrunuyeckue padoThl KonTpoabusie nore
padoTsl
1. Tema 1.BBeznenue 7 Nel TIpuémsr obparieHus ¢ 1a00paTOPHBIM https://www.yaklass.ru/p/himija
000opynoBaHEM

2. Tema 2. 7 K.p. Nel https://www.yaklass.ru/p/himija
ATOMBI XUMHYECKUX DJIEMEHTOB

3. | Tema 3. 5 https://www.yaklass.ru/p/himija
IIpocTeie BelecTBa

4. Tema 4. 16 Ne2. AHasnu3 OYBHI U BOJIBI. K.p. Ne2 https://www.yaklass.ru/p/himija
CoennHEeHNsI XUMUYECKUX IEMEHTOB Ne3. IIpuroroBneHue pacTBopa XJIOpHIa HATPHUS C

3aJ]JaHHOI MaccoBOM J10J1€i1 paCTBOPEHHOTO BELIECTBA.

5. Tema 5. 12 Ne4. HaburoieHue 3a ropsiiieit CBevoii. K.p. Ne3 https://www.yaklass.ru/p/himija
W3meHeHnus, npoucxosiue ¢ Ne5. IIpu3HaKU XUMHYIECKUX PEAKITHH.
BEIIECTBAMH.

6. Tema 6. 22 No6.CBo¥iCcTBa KMCIIOT, OCHOBAHUM, OKCHJIOB M COJIEH. Hrorosas K.p. https://www.yaklass.ru/p/himija
PactBopenne. PactBopsl. ColicTBa Ne4
PacTBOPOB IEKTPOIUTOB.
Hroro: 68 6 4

YYUTBIBACTCA pCaTIn3anusa
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COJEPXAHUE N3YYAEMOI'O KYPCA
8 KIIACC

Tema 1. Beenenue B xummuio (6 4)

XuMusi — HayKa O BEIIeCTBaX, HX CBOMCTBAX W NMPEBPALICHUSAX.

[TorATHE 0 XUMIYECKOM 3JIeMeHTe B (hopMax ero CyIECTBOBAHIS: CBOOOIHBIX aTOMaX, IPOCTHIX U CIOKHBIX BEIIECTBA

[Ipespamenus BemecTB. OTAMYNE XUMAYECKUX PEAKIIUN OT (GU3NUECKUX SBICHUH. POITb XUMIH B )KM3HH Y€IOBEKa.

KpaTkue cBemeHUs W3 MCTOPUM BO3HUKHOBEHWS W pa3BuTus xumuu. [lepmon amxummum. Ilomstee o ¢umocopckom kamae. Xumus B XVI B. PazButne xumnum Ha Pycu. Pomp
OTEYECTBEHHBIX YUCHBIX B CTAHOBIICHIH XUMUYECKOH Hayku - paboTsl M. B. Jlomonocosa, A. M. Bytieposa, /I. 1. Menneneesa.

XuMHYecKas CUMBOJIMKA. 3HAKW XUMHUYECKUX OJIEMEHTOB M HPOUCXOXKIEHHWE HMX Ha3zBaHMH. Xumuueckue (opmynsl. MHaekcsl U koddduuueHTbl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKYJISIpHast Macchl. PacueT MaccoBoil 1011 XMMUYECKOT0 JIEMEHTa N0 (JopMyJie BEelecTBa.

[eprommdaeckas cucreMa XuMmmudeckux dnmeMeHToB J1. M. MennmeneeBa, ee CTpyKTypa: Maible M OONBIIHE MEPHOMBI, TPYIIBI U MOATPYIIEI (TaBHas u mobodHas). [leproamdaeckas
cUCTeMa KaK CIIPaBOYHOE ITOCOOHE /IS IMOTydeHHSI CBEACHUH 0 XUMIYSCKUX dJIEMEHTaX.

Pacuérnbie 3agaun. 1. HaxoxneHne OTHOCHTENBHOW MOJEKYJISPHOW Macchl BEMIECTBA IO €T0 XUMHYECKOW (opMmyre. 2. BrrdamcieHrne MaccoBOH MONMM XMMHUYECKOTO 3JEMEHTa B
BEIIIECTBE 10 ero GhopmyIie.

IIpakTnyeckas padora Ne 1
[TpaBuna TexHUKH 0€30MAaCHOCTH NpU paboTe B XUMHYECKoM KabuHete. JlabopaTopHoe 000pynoBaHUE U OOpallleHUe C HUM.

IIpenMeTHbBIE Pe3YbTAThI oﬁvqeﬂml

VYuamuiics 10KEH ymems.:
® CIOJIb30BATh TPH XapPaKTEPUCTHKE BEIIECTB MOHATHS: «aTOM», «MOJICKYIa», «XUMHUYECKUH 3IEMEHT», «XUMHUYECKUH 3HAK, WIN CUMBOI, «BEIIECTBO», «IIPOCTOE BEIIECTBOY», «CIOKHOE
BEILIECTBOY, «CBOMCTBA BELIECTBY, «XUMHUECKHE SIBIICHIUSD», «(PU3NUECKUE SBIICHHSD, «KOA(POUIIMEHTB», «MHACKCH», «KOTHOCUTENIbHASI aTOMHAsl Maccay, «OTHOCUTEIIbHAs MOJICKYJISIpHAs Maccay,
«MaccoBast JI0JIs JJIEMEHTay;

3HATh: IPEIMETHI U3YUEHHsI €CTECTBEHHOHAYYHbIX JTUCIHUILINH, B TOM YHCJIe XUMHH; XUMAYECKHE CUMBOJIbI, NX Ha3BaHHS M PON3HOLIECHHE;

KJIaccH(UIMPOBATh BEIIECTBA 10 COCTABY Ha MPOCTHIC U CII0XKHBIE;

pas3yiMyaTh: Teja U BEIIECTBa; XUMHIECKUH JIEMEHT U NPOCTOE BEILECTBO;

OTMCHIBATh: (POPMBI CYIIECTBOBAHUS XMMUUECKHX 3JIEMEHTOB (CBOOOHBIE aTOMBI, IPOCTHIE BEIIECTBA, CIOXKHBIE BEIIECTBA); TabumuHyio hopmy Ilepronnueckoii CHCTEMBl XUMHUYECKUX
9JIEMEHTOB; TOJIOKeHHe 31eMeHTa B Tabmune JI. V. MenneneeBa, MCHONB3Ys TOHSITHUS «IEPHOA», «TPYIIa», «TJaBHAs IOATPYIIA», «0OOYHAs MOATPYIIA»; CBOWCTBA BEIECTB
(TBEpABIX, )KUAKHX, Ta3000pa3HbIX);

® OOBSCHATH CYIIHOCTh XUMHYECKHUX SIBIICHUH (C TOYKH 3PEHUS] aTOMHO-MOJIEKYJISIPHOTO YUYEHUsI) U UX MPUHIMITHATIBHOE OTIINYME OT (PU3MYECKUX SBICHHN;
®  XapaKTepH30BaTh: OCHOBHBIE METOMABI M3YUYCHUS €CTECTBEHHBIX NUCHUIUINH (HAOMIOJEHHE, SKCIIEPUMEHT, MOJICIMPOBAHIE); BEIIECTBO M0 €ro XUMHUYECKOH (popMyIe corylacHO IUIaHy:
Ka4eCTBEHHBIN COCTaB, THII BEIIECTBA (IIPOCTOE MM CIIOXKHOE), KOJMYECTBEHHBIN COCTaB, OTHOCHUTENIFHAS MOJIEKYJISIpHAsI Macca, COOTHOIIEHHE MAaccC 3JIEMEHTOB B BEIECTBE, MACCOBEIC
JTOJIH SJIEMEHTOB B BEIIECTBE (ST CIOKHBIX BEIIECTB); POJIb XUMHUH (TIOJIOKUTEIBHYIO M OTPUIIATENIBHYIO) B )KU3HU YEJIOBEKa, apryMEHTHPOBATh CBOE OTHOIIEHHE K 3TOH Ipoliieme;
®  BBIUUCIATH OTHOCUTEIbHYIO MOJEKYISIPHYIO MacCy BELIECTBA U MACCOBYIO JIOJII0 XUMHUECKOTO JIEMEHTA B COEIUHEHHUSAX;
® TIPOBOJIUTH HAOJIIOEHHS CBOMCTB BELIECTB U SIBICHUH, IPOUCXOISIINX C BEIIECTBAMH;
e co0mroaTh NpaBHiIa TEXHUKN O€3011aCHOCTH NPH MTPOBEICHNH HaOIIOIeHNI 1 1a00paTOPHBIX OIBITOB.
MetanpeaMeTHbIe pe3yJbTAThI 00y4eHUs
VYyamuiicst HOJIKEH ymemby.:
®  OIpENEeNATh NPOOJIEMBI, T. €. YCTaHABIMBATH HECOOTBETCTBHE MEXK Ty JKEIAeMbIM U IEHCTBUTEIILHBIM;



COCTABJISAT CJIOXKHBIN IUIaH TEKCTA,
BJIaZIETh TAKUM BHJIOM HU3JI0)KEHUS TEKCTA, KaK IOBECTBOBAHMUE;
TI0JT PYKOBOJICTBOM YUYHUTEJISl TPOBOINTH HEMOCPEICTBEHHOE HaOJIIOICHHE;
TIOJT PYKOBOJICTBOM YUHUTEIS 0(OPMIIATH OTUET, BKIIOUAOIIN ONMCaHNe HAOIIOIEHIS, €T0 Pe3yIbTaTOB, BEIBOJIOB;
HCTIOJIb30BaTh TAKOH BHJ MBICIICHHOTO (MICaTBHOT0) MOJICITUPOBAHHSI, KaK 3HAKOBOE MOJICITUPOBaHUE (HA MPUMEPE 3HAKOB XUMHUCCKUX HIEMEHTOB, XUMHICCKUX POPMYII);
HCTIOJIb30BaTh TAKOH BHJ] MaTEPUATBEHOTO (TIPEIMETHOT0) MOICIMPOBAHUS, KaK (pH3HYecKoe MOJICITHPOBAaHUE (HA MPUMEPE MOICIMPOBAHUS aTOMOB M MOJICKYJI);
MOJy4aTh XUMHUYECKYIO HH()OPMAIIUIO U3 PA3TUYHBIX HCTOYHHKOB;
OTpeNeiaTh OOBEKT U aCTICKT aHAIM3a U CHHTE3a,;
OTpEeNeNATh KOMIIOHCHTHI 00BEKTa B COOTBETCTBHU C aCIICKTOM aHAJIM3a U CHHTE3a,;
OCYIIECTBIIATH KAUCCTBCHHOE U KOJMUYCCTBEHHOE OMUCAHUE KOMIIOHCHTOB O0BCKTA;
OTIPENIEIATh OTHOUICHUS 00BEKTa C IPYTUMHU 00BEKTaMH;
OTIPENIENIATh CYIIECTBCHHBIC TPU3HAKH O0BEKTA.
Tema 2. ATOMBI XHMHYECKHUX 3J1eMeHTOB (7 u)
AToMBI Kak (hopMa CyIIECTBOBaHUS XUMHYECKHX 3JeMEeHTOB. OCHOBHBIC CBEICHHS O CTPOCHHH aTOMOB. JlOKa3aTembCTBAa CIIOKHOCTH CTpoeHHs aTomoB. OmbITEl Pesepdopma.
[InanerapHas MOJENb CTPOEHUS aTOMA.
CocTaB aTOMHBIX SIep: TPOTOHBI ¥ HEUTPOoHBL. OTHOCUTEIbHASI aTOMHAs Macca. B3aMOCBs3b MOHATHI «ITPOTOHY, KHEHTPOH», «OTHOCUTENbHAST ATOMHAS Macca.
M3MeHeHue yyciia IPOTOHOB B SIIpe aToMa - 00pa3oBaHHE HOBBIX XUMHYECKUX 3JIEMEHTOB.
V3meHeHue uncna HEWTPOHOB B sApe aToMma - o0pa3oBaHHe M30TONOB. COBpEMEHHOE OINpe/eeHUe MOHIATUS «XUMHUYECKUH AieMeHT». M30Tonbl Kak Pa3sHOBHUAHOCTH aTOMOB OJHOTO
XMMHYECKOTO 3JIEMEHTA.
DnekTponbl. CTPOCHHE JIEKTPOHHBIX 000JI0UEK aTOMOB XMMHYECKHX 37ieMeHTOB Nel-20 mepuonmueckoit cuctemsl /. . Menzaeneepa. [IoHATHE O 3aBEpPIICHHOM M HE3aBEPIICHHOM
3NEKTPOHHOM CJI0€ (IHEPreTHIECKOM YPOBHE).
[lepuonndeckas crucreMa XUMHIECKHX 1eMeHToB J[. 1. MenneneeBa u CTpoeHHE aTOMOB: (PU3UIECKUN CMBICI IIOPSIKOBOTO HOMEpa 3JIeMEHTa, HOMepa TPYIIIBI, HoMepa IIepHoIa.
W3MeHeHre 9mcia 3JEKTPOHOB Ha BHEITHEM 3JICKTPOHHOM YPOBHE aTOMa XMMHYECKOTO JJIEMEHTa - 00pa30BaHUE IOJOKUTEIBHBIX M OTPUIATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHEIC
aTOMaMH METaJJIOB U HEMETAJIOB. [IpUYrHbBI U3MEHEHUS METAJUIMYECKUX U HEMETAINIMYECKUX CBOICTB B IEPUOJAX U IpyMHIax.
O6pa3oBanue OnHapHBIX coequHeHui. [loHsTHe 00 HOHHOM CBsi3u. CXeMBbl 00pa30BaHUsI HOHHOU CBSI3U.
B3anmMopelicTBre aTOMOB XHMUYECKHX JIEMEHTOB-HEMETAIIIOB MEKAY CO00I - 00pa3oBaHHe ABYXaTOMHBIX MOJICKYJ IPOCTHIX BemecTB. KoBalleHTHAs HETOJIIpHAS XUMHUYECKas! CBSI3b.
DEKTPOHHBIC U CTPYKTYPHBIC (POPMYJIBL.
B3anMmonelicTBHE aTOMOB XMMHUECKHX JJIEMEHTOB-HEMETAIIOB MEXIy co00# - 00pa3oBaHre OMHAPHBIX COEIUMHEHNH HEMETAIUIOB. DIEKTPOOTPULIATENBHOCTD. [IOHATHE O KOBaJIEHTHOM
HOJIIPHOM CBA3H.
B3anmMopeiicTBre aTOMOB XUMHUYECKHX JIEMEHTOB-METAIJIOB MEX Ty CO00I - 00pa3oBaHHe METAJUINYECKUX KPUCTAIUIOB. [IoHATHE 0 MEeTAIITMYECKON CBSI3H.
JemoHcTpanuu. Mozenn aTOMOB XUMHYECKHX 3JIeMeHTOB. Ilepuoauueckas cucteMa XuMudeckux aneMeHToB Jl. 1. Menneneena.
IIpeaMeTHbIE Pe3YabTATHI 00Y4YeHUsI
VYyammuiicst JOIKEH ymems.

®  UCHOJb30BaTh INPU XAPAKTEPUCTUKE AaTOMOB MOHSTHUS: «IIPOTOH», «HEUTPOH», «IIIEKTPOH», «XUMHUYECKHHA JIIEMEHT», «MAacCOBO€ YHCJIO», «HU30TOI», <«AJEKTPOHHBIM CIOW»,
«IHEPreTUYECKUH YPOBEHBY», «IJEMEHTBI-METAILIIbI», «3JE€MEHThI-HEMETAJUIbDY; PU XapaKTEPUCTUKE BELIECTB MOHITHUSI «MOHHAsI CBSI3bY», «MOHBD», «KOBAJECHTHAs HEIOJIAPHAsl CBS3bY,
«KOBAJICHTHAs MOJISIPHAS CBSI3bY», «IJEKTPOOTPHULIATEIBHOCTEY, «BAJIEHTHOCTDY, «METAIIINUYECKAsI CBSI3bY;

®  ONUCHIBaTh COCTaB U CTPOCHHUE ATOMOB AJIEMEHTOB C MOPAIKOBbIMU HOMepamu 1—20 B [lepuoanueckoit cucreme xumMmuyeckux snemenToB J1. . Menneneesa;

®  COCTaBIATH CXCMBI PACHpPEACICHHS AJICKTPOHOB IO JJICKTPOHHBIM CIIOSM B 3JICKTPOHHOW 00O0JIOUYKE aTOMOB; CXEMBI OOpa30BaHUS pPa3HBIX THUIIOB XMMHYECKOH CBSI3U (MOHHOW,
KOBQJICHTHO, METAJUTNIECKOH);

e  OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHX JIEMEHTOB (3apsA/0B SAep aTOMOB, YHCIIA 3JIEKTPOHOB HAa BHEITHEM JJIEKTPOHHOM CJI0€, YUCIIO 3aMOTHIEMbIX 3JIEKTPOHHBIX
CJI0€B, paJnyc aToMa, MEKTPOOTPUIIATEIEHOCTh, METAJIUTMUECKIE M HEMETAITMUECKIE CBOMCTBA) B TIepHoIax M rpymnmnax (TIaBHBIX noarpynmnax) [lepuoandeckoil CHCTEMbBl XUMUYECKUX
anemeHToB JI. V1. MeHieneeBa ¢ TOUKU 3pEHUS TEOPUH CTPOEHHUS aToMa;

e  CpaBHHMBATh CBOICTBA aTOMOB XMMHMUYECKHX 3JIEMEHTOB, HAXOAIIMXCA B OJHOM MEPHOJIE€ WIH TJIaBHOM noarpynme [lepuonnyeckoi cucteMsl xumuueckux snemeHToB [. . Menneneesa

(3apsLIoOB siIep aTOMOB, YHCIIA SJEKTPOHOB HAa BHEIIHEM AJIEKTPOHHOM CJIOE, YHCIO 3aIONHSEMBIX JJIEKTPOHHBIX CIIOEB, PAJANYC aToMa, JICKTPOOTPUIATEIBHOCTh, METAIUTMICCKIE U




HEMETAJTNIECKIE CBOKCTBA);
e  JaBaTh XapaKTEPUCTUKY XUMUYECKUX IJIEMEHTOB IO MX TOJOXKeHUI0 B [leproaudeckoil cucteme xumMudeckux ayeMeHToB J[. V1. MeHneneeBa (XUMUYECKHA 3HAK, TMTOPSIIKOBBIA HOMED,
Meprol, TPYIIa, MOATPYIa, OTHOCHTENbHAS aTOMHAs Macca, CTPOCHHE aToMa — 3apsi sSapa, 9rCiIo TMPOTOHOB M HEUTPOHOB B sApe, OOIIee YMCIIO 3JIEKTPOHOB, pacIpeiesieHHe
AJIEKTPOHOB TIO JIEKTPOHHEIM CJIOSIM);
OTIPENIEIATh THIT XUMHUYECKOH CBS3H MO (hOpMYIIe BEIIECTRa,;
MIPUBOJIUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH XUMUYECKOH CBA3H;
XapaKTepU30BaTh MEXaHU3MBI 00pa30BaHUs KOBAJIICHTHOH CBs3H (OOMEHHBIN ), HOHHOM CBS3U, METAILTMYCCKON CBSI3H;
YCTaHABJIMBATh MPUYUHHO-CJIEICTBEHHBIE CBS3HU: COCTAB BEIIECTBA — TUI XUMUYECKOU CBSI3M;
COCTaBJIATH (POPMYIIBI OMHAPHBIX COCTUHEHUI IO BaJICHTHOCTH;
®  HaxXOJWTh BAICHTHOCTB DJIEMCHTOB MO (popMyIie OMHAPHOTO COCTUHEHUS.
MeranpeamMeTHble pe3yabTaThl 00y4eHust
VYyamuiicss JOIKEH ymems.
e  (QopMyTHPOBATH THIIOTE3Y IO PEIICHHIO MPOOIIEM;
®  COCTaBJATH IUIAaH BBHIMIOJTHEHUS YIeOHOMU 3a1a9H, PEIICHUS POOJIEM TBOPUECKOTO U IIOUCKOBOTO XapaKTepa, BRIIOJTHESHNUS MPOEKTAa COBMECTHO C YUHUTEIEM;
COCTaBJIAThH TE3UCHI TEKCTA,
BJIaACTh TAKUM BHJIOM U3JIOKCHHUA TCKCTA, KaK OIIMCAHHUC,
UCIIOJIb30BaTh TAKOM BHJ MBICJIEHHOTO (MA€AIbHOT0) MOAEIMPOBAHHMs, KK 3HAKOBOE MOJCINPOBaHUE (Ha IPHMEPE COCTABJICHHSI CXeM 00pa30BaHMsl XUMHYECKOH CBSI3H);
HCTOJIb30BaTh TAKOH Bl MAaTEpHUAIHLHOTO (IIPEIMETHOT0) MOICTUPOBAHUS, KaK aHAJIOTOBOE MOJISTUPOBAHUE;
HCTIOJIb30BaTh TAKOH BHJ MaTEPUATLHOTO (MIPEIMETHOT0) MOICIMPOBAHUS, KaKk (hU3MIeCKOe MOCIUPOBaHUE (Ha IPUMEPE MOJICNICH CTPOCHHS aTOMOB);
OIIpEACIATh O6'I)eKTI)I CpaBHCHUA U ACTICKT CpaBHCHUSA O6'I)€KTOB;
BEITIOJTHATH HEMIOJTHOE OAHOIMHEHHOE CPaBHEHHE;
®  BBINOJHATH HETIOJIHOE KOMIICKCHOE CPaBHEHHUE;
®  BBINIOJHATH MOJHOE OJHOJIMHEHHOE CPaBHCHHE

Tema 3. IIpocTsie BemecTBa (54)

[TomoxeHre METAaUIOB M HEMETAJUIOB B MEPHUOJUUYECKONW cHUCTeMe XuMHudeckux sieMeHToB J[. M. MenpeneeBa. BakHeifmme mpocThie BEIIECTBAa - METAJUIBL: JKENE30, aTFOMHHHH,
KaJbIIU{, MarHUN, HaTpUH, Kamuit. O0mue pu3ndeckrue CBOHCTBa METAJUIOB.

Bakueiiiire mpocThie BEHIECTBA - HEMETA/UIbI, 00pa30BaHHBIC aTOMaMU KHCJIOPOJa, BOJAOPOa, a30Ta, cephl, Gocdopa, yriepoaa. CrocoOHOCTh aTOMOB XHMHYCCKHX 3JIEMEHTOB K
00pa30BaHUI0 HECKOJBKUX MPOCTHIX BEIISCTB - aJUIOTPONHUSA. AJLIOTPOIHBIC MOoauduKanuu kucioponaa, hochopa u onoBa. MeTauimdeckre U HEMETAIUIMYECKUE CBOMCTBA MPOCTHIX BEIISCTB.
OTHOCI/ITeHI)HOCTI) JCJICHUA MPOCTBIX BEIIECTB HA METAJIJIbI 1 HEMETAJJIbI.

Iocrostaaas Aoraapo. KomuuectBo BemiectBa. Mosb. MosisipHast macca. MoJSIpHBIH 00beM ra3000pa3HbiX BemiecTB. KpaTHbie eIUHHIBI KOJMYECTBA BEIIECTBA — MUJUIUMOJb U
KHUJIOMOJIb, MUWUUIMMOJISIpDHAA U KUJIOMOJIApHAasA MacChl BEIICCTBA, MHHHHMOHS{pHLIﬁ u KI/IJ'IOMOJ'ISIpHI:Jﬁ 06’I)eMI)I ra3006pa3H1>1x BCIIICCTB.

PacdeTsl ¢ BCIob30BaHAEM MMOHITHH «KOJIMYECTBO BEIIECTBAY, «MOJISPHAS Maccay, «KMOJISPHBIA 00bEM Ta30B», IIOCTOSTHHAS ABOTAIPOY.

Pacuernsle 3agaun. 1. Beraucnenne MOISIPHON MacChl BEMIECTB 10 XUMHYECKHM (opMyiaaM. 2. PacdeThl ¢ HCIONB30BaHUEM MOHITHH «KOJMYECTBO BEIISCTBA», «MOJIIPHAS Maccay,
«MOJIAPHBIN 00BEM Ta30By, IIOCTOSHHAS ABOTAIPO».

Jdemoncrpanuu. HekoTopsle MeTaIDIBI 1 HEMETAJUTB KOTMIECTBOM BemlecTBa | Mok, Moielrs MOJSIpPHOTO 00beMa ra3000pa3HBIX BEIIEeCTB.

IIpeaMeTHbIe pPe3yabTaThl 00YUeHUs
VYyamuiicst OJIKEH ymems.:
®  UCTOJB30BaTh MPH XAPAKTEPUCTHKE BEIIECTB MOHSITHS: «METaJUIbD», «IUIACTUYHOCTHY, «TEIIOMPOBOIHOCTEY, «IJIEKTPONPOBOTHOCTDY, «HEMETAIUIBI», «AJUIOTPOTHS, «aJUIOTPOITHBIC
BUAONU3MCHCHUSA, HIIN MO}II/I(I)HK&HI/II/I»;
OIHUCHIBATH IMOJIOKEHUE 3JIEMEHTOB-METAJIOB U 3JIEMEHTOB-HEMETAJJIOB B [lepunoanueckoit cucreme xumuueckux anementoB [l. 1. Menneneesa;
KHaCCH(I)PIHPIpOBaTB IIPOCTHIC BEUICCTBA HA METAJIJIBI 1 HEMETAJLJIBI, DJICMCHTBI,
OIIPEACIIATE MPUHAAIICKHOCTh HCOPTaHNICCKUX BEIIECTB K OTHOMY U3 U3YUYCHHBIX KJIACCOB — METAJJIBI U HEMECTAJIJIbI,
JIOKa3bIBATh OTHOCUTEIIBHOCTD JACJICHUS MPOCTHIX BEHMICCTB HA METAJIJIBI U HEMETAJIIBI,




XapaKTepU30BaTh 00MIHe (HU3MUECKHE CBOMCTBA METAJIIOB;
YCTaHABJIMBATh IPUYNHHO-CIIEACTBEHHBIE CBA3H MEKIY CTPOCHUEM aTOMa M XMMHUYECKOH CBS3bIO B IIPOCTBIX BEIIECTBAX — METaIaX U HEMETAJLIAX;
00BSACHATH MHOTOOOpAa3ue MPOCTHIX BEMIECTB TAKUM (PAKTOPOM, KaK aJUIOTPOIIHS;
OTIMCHIBATH CBOMCTBA BEIIECTB (HA MPUMEPax MPOCTHIX BEIIECTB — METAJUIOB U HEMETAIUIOB);
co0JII0/1aTh paBUJIa TEXHUKH 0€3011aCHOCTH NPYU MPOBEICHUN HAOII0ICHNH 1 1Ta00paTOPHbIX OTIBITOB;
UCIIONIb30BaTh MPH PELICHUH PacyeTHBIX 3a/1a4 TMOHSATHS: «KOJMYECTBO BEILECTBA», «MOJbY», «IIOCTOSHHAs ABOTaJpo», «MOJIIPHAs Macca», «MOJSIPHBIH O0BEM ra3oB», «HOpPMAaJbHbIC
YCIIOBUS»;

®  [POBOJUTH PACUETHI C HCIOJIB30BAHUEM TTOHSTHI: «KOJIMYECTBO BEIECTBAY, «KMOJISIPHAS Maccay, «MOJISIPHBIA 00BEM T'a30B», «IIOCTOSIHHAS ABOTaIpo».
MetanpeaMeTHbIe pe3yJbTAThI 00y4eHUs
Yyanmiics JOJIKEH ymenmby:

®  COCTaBIATH KOHCIIEKT TEKCTa;

®  CaMOCTOSATEIHHO HCIIOJIB30BATh HEIOCPEICTBEHHOE HAOIIOACHHE;

®  CaMOCTOSATENHHO O(GOPMIIATH OTUET, BKIFOUAIONINH ONICAaHNE HAOIIOACHHS, €T0 PE3YNIbTaTOB, BHIBOJOB;

e  BBINOIHATH MOJHOE KOMIUIEKCHOE CPaBHEHHE;

e BHINOJHATH CPABHEHUE 110 aHAIOTUU

Tema 4. CoeguHeHUs] XUMHYECKHUX 3j1eMeHTOB (16 u)

Crenenp okuciieHus. OnpenelieHHEe CTENEHH OKUCICHHUS JIEMEHTOB 0 XUMHYeckod Qopmyne coeaunenus. CocraBineHue (opmysl OMHApHBIX COEIMHEHMH, OOLIMH crocol ux
Ha3bIBaHUs. BUHApHBIE COSIMHEHUs: OKCHUIBI, XJIOpuabl, cyiabduabl u np. CocraBnenune ux ¢opmyi. [IpencraBurenn oKCHIOB: BOJa, YIVIEKUCIBIH ra3 W HerauieHas u3BecTb. [IpencraBurenu
JIETY4HX BOJOPOIHBIX COEUHEHUI: XJIOPOBOIOPO] U aMMHUAK.

OcHOBaHWMsI, UX COCTaB U Ha3BaHMs. PacTBOpUMOCTh OCHOBaHMH B Bojie. Tadinuna pacTBOPUMOCTH THIPOKCHUIIOB U cojiel B Boje. [IpencTaBuTeny menouei: rupoKCHIbl HATPHs, KaJHs
u kanpius. [ToHaTHe 0 KauecTBeHHBIX peakiusix. MHaukaTtopel. 3MeHeHne 0Kkpacku HHIMKATOPOB B IEIOYHON Cpese.

Kucnotsl, ux coctas u Ha3zBauus. Knaccudukarus kucnor. [IpeacTaBuTenyt KUCIIOT: cepHasi, COIHas U a30THasl. MI3MeHeHne OKpacKy HHIMKATOPOB B KMCIOTHOU Cpeze.

Conu Kak IpON3BOJHBIE KUCIOT M OCHOBaHUil. MIX coctaB 1 Ha3BaHus. PacTBopumocTs coseif B Boze. [IpencraBureny coneid: Xiopua HaTpust, KapOoHAT 1 Gocdat Kaabus.

AMop(HBIE 1 KPUCTAIITMIECKUE BEIECTBA.

Me:xxMoneKyIsipHble B3aUMOJCHCTBUSA. THIBI KPHUCTAIUIMYECKMX PpEIIETOK: HOHHAs, aTOMHAas, MOJEKYIspHas M MeTaulndeckas. 3aBUCHMOCTb CBOWCTB BEHIECTB OT THIIOB
KPHUCTaJNINYECKUX PELIETOK.

BemecTBa MOJIEKYIISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSTHCTBA COCTaBa ISl BEIIECTB MOJIEKYIIPHOTO CTPOCHHUSI.

YucTsle BemecTBa U cMecH. [Ipumeps! KUIKHUX, TBEPIBIX U Ta3000pa3HEIX cMeceil. CBOMCTBA YHCTHIX BeIIECTB B cMecei. VX coctaB. MaccoBasi 1 00beMHas JOJIH KOMIIOHEHTa CMECH.
Pacuetsl, CBsI3aHHBIE C HCIIOIB30BAHUEM MOHITHS OIS

Pacuérnbie 3amaun. 1. Pacuer maccoBoil M OOBEMHOH J0Jiel KOMIIOHCHTOB CMECH BemlecTB. 2. BbIUMCIIEHHE MacCOBOW [0JIM BEIIECTBA B PAaCTBOPE MO H3BECTHOW Macce
PacTBOPEHHOTO BEIIECTBA M Macce pacTBOpuTens. 3. BrluncieHne Macchl pacTBOPSIEMOTO BELIECTBA M PACTBOPHUTENS, HEOOXOMMUMBIX Ul IPUTOTOBJICHUS ONpEIECHHON Macchl pacTBOpa C
HU3BECTHOM MacCOBOM J0JEH paCTBOPEHHOI'O BEIIECTBA.

JemoncTpamun. O6pasibl OKCHAOB, KUCIIOT, OCHOBAaHHUH M coell. Moenn KpUCTaNIMYECKNX PEIIeTOK XJI0Opu1a HaTpus, anmasa, okcuaa yraepozaa (IV). CrocoOsr pazaenenus cmecei,
JUCTHIUIALUS BOABIL.

JlaGopaTopHbie onbITHI. 1. 3HAKOMCTBO ¢ 00pa3laMu BEIIECTB Pa3HBIX KIaccoB. 2. Pa3nencHue cMeceii.

IIpakTuuyeckasi padora Ne 2. AHanu3 NOYBBI U BOJBI.

IIpakTuyeckasi padora Ne 3.IIpurorosieHue pacTBOpa COJU C 3aJaHHON MaccOBOIl o€l PaCTBOPEHHOIO BEILECTBA.

IIpeaMeTHbIE PE3yALTATHI 00YUCHUS
VYyammiicst JoJKeH ymemy:
®  HCIOJB30BATh TNPH XAPAKTEPUCTHKE BEIIECTB MOHATHS: «CTENEHb OKHCICHHA», «BAJCHTHOCTBY, «OKCHIBI», «OCHOBAHUS), «IIETOUYM», «KAUYECTBEHHAs pEaKLUI», «HHIUKATOPY,
KHCTIOTBI», «KUCIOPOJCOIACPIKAIINE KHCIOTBI», «OECKHUCIOPOAHBIE KUCIOTHI», «KHCIOTHAs Cpelay, «IIEeNOoYHas Cpela», «HEeWTpajbHas cpena», «mkama pH», «comm», «amopdHbie
BEIIECTBAY», «KPUCTAJUIMYECKHE BEIIECTBA», «KPUCTAJUIMYECKAs pEIIeTKa», «HOHHAS KPHCTAIUIMYECKas peIIeTKa», «aTOMHAas KpPUCTAJUIMYECKas pemeTKa», «MOJEKYIspHas
KPHUCTAJUTUYECKas PEIIeTKay, «METAJUIMIEeCKas KPUCTAIMYECKas PEIIETKay, KCMECH»;
e  Kiaccu(UIMPOBATh CIOXHBIE HEOPraHMUYECKNE BEIIECTBA 10 COCTaBY Ha OKCHbI, OCHOBAHMS, KHCIIOTHI U COJIM; OCHOBAHUS, KUCIOTHI M COJM IO PACTBOPUMOCTH B BOJIE; KHUCIJIOTHI II0




OCHOBHOCTH ¥ COJEP KaHHUIO KUCIIOPO/a;
OTIPEIETISTh IPUHALIECKHOCTh HEOPTAHNIECKHIX BEIIECTB K OMHOMY M3 N3yYEHHBIX KIacCOB (OKCHABI, JIETYYNE BOJOPOAHBIE COCAUHEHHS, OCHOBAHUS, KUCIIOTHI, COJH) 1O (hOpMYyIIE;
ONMCHIBATH CBOMCTBA OTAENBHBIX IIPEACTABUTENCH OKCHIOB (HAa NpHMEpe BOJIBI, YIJIEKHCIOTO Ta3a, HETalleHOW H3BECTH), JIETYYMX BOJOPOAHBIX COCIMHEHWH (Ha mpumepe
XJIOPOBOIOPO/Ia M aMMHaKa), OCHOBaHUH (Ha MpUMepe TUAPOKCHIOB HATPHWSA, KaIWsA M KaIbLWsA), KHCIOT (HA IpHUMEpe CEpPHOI KHUCIOTHI) M coiel (Ha mpuMepe XJIOpUAa HaTpus,
kapOoHaTa KanbIus, hocdara KaIbIus);

OIIPEIETISATh BAJICHTHOCTD M CTENICHb OKUCIICHHUS 9JIEMEHTOB B BEIL[ECTBAX;

COCTaBIATh (POPMYJIBI OKCHAOB, OCHOBAHHUH, KUCIOT U COJICH 1O BAaJEHTHOCTSIM M CTEICHSIM OKHCJICHHS JJIEMEHTOB, a TAKKe 3apsjaM HOHOB, YKa3aHHBIM B TaOJUIE PacTBOPUMOCTH
KHCJIOT, OCHOBAHUH U COJIEH;

COCTaBJISITh Ha3BaHUS OKCHJ/IOB, OCHOBAHUH, KUCIIOT U COJICH; CPaBHUBATh BAJICHTHOCTh U CTEIIEHb OKHUCIICHHS; OKCU/IbI, OCHOBaHHS, KHCJIOTHI U COJIH [0 COCTaBY;

HCIIOJIb30BaTh TaOJINIy PAaCTBOPHUMOCTH /ISl OTIPEEIICHUS] pACTBOPHUMOCTH BEILIECTB;

YCTaHABIMBATh T'CHETHUIECKYIO CBA3b MEKAY OKCHIOM M THIPOKCHIOM M HA000pOT; NPHUYMHHO-CICACTBEHHBIE CBA3M MEXIYy CTPOCHHEM aTOMa, XUMHYECKOW CBS3bI0 M THIIOM
KPUCTAITINYECKON PEIIETKY XUMUYECKUX COEANHEHUH;

XapaKTEepU30BaTh ATOMHBIE, MOJIEKYJIIPHBIC, NOHHBIE METAIIMYECKHAE KPUCTANIMIECKUE PEIICTKH; CPELy PacTBOPa C MOMOIIBIO IIKais! pH;

MIPUBOIMTH IPUMEPHI BELIECTB € PA3HBIMH THIIAMU KPUCTAIITMYECKOH PEIICTKHY;

MIPOBOANTD HAOIOAEHUS 33 CBOMCTBAMH BELICCTB U SIBICHUSMH, IIPOUCXOASIINMH C BEIICCTBAMH;

co0JTI0/1aTh paBUJIa TEXHUKH 0€30MaCHOCTH NPH MPOBEICHUH HAOIIOICHUH U OIIBITOB;

HCCIIeI0BATh CPe/ly PacTBOPa C OMOIIBIO HHANKATOPOB; SKCIIEPUMEHTAIBHO Pa3iIMyaTh KUCIOTHI U IEJIOYH, MOJIb3YsICh HHINKATOPaMH;

UCIIONIb30BaTh TP pEIICHHH pacyeTHBIX 3ajay MOHATUS «MaccoBas JOJIs JJIEMEHTa B BEIIECTBE», «MAaccOoBas JOJII PacTBOPEHHOTO BEIIECTBa», «OOBEMHas OISl ra3000pa3HOro
BEILIECTBAY;

MIPOBOJIUTH PACUETHI C UCIOJIB30BAaHUEM TIOHSITHIT «MaccoBast AOJIS DJIEMEHTA B BEIIECTBEY, «MaccoBasi JI0JIs PACTBOPEHHOT'O BEIIECTBAY, «OOBEMHAasl OIS T'a3000pa3HOro BEIECTBAY.

MeranpeamMeTHble pe3yabTaThbl 00y4eHust
VYyamuiicst AOIKEH ymems.

COCTaBIIATH HA OCHOBE TEKCTa TaOJIHIIBI, B TOM YHCIIE ¢ TpuMeHeHneM cpeacts UKT;

O] PYKOBOJICTBOM YUHUTEIIS IPOBOANTH OIIOCPEOBaHHOE HAOIIOICHUE

O] PYKOBOJICTBOM YUHUTEIS 0(OPMIIATH OTYET, BKITFOYAFOIIUI OHCAHIE YKCIICPUMEHTA, €r0 Pe3yJIbTaToOB, BEIBOJIOB;

OCYIIECTBIITh HHIYKTHBHOE 0000IIeHNEe (0T €AMHUIHOTO JIOCTOBEPHOTO K OOIIEMY BEPOSTHOCTHOMY), T. €. OMpPEICIsATh OOIIUe CYIIECTBCHHBIC MPU3HAKHM JBYX U 0oiee 0OBEKTOB U
(buKCcHpOBaTh UX B (JOPME MOHSATHS UK CYIKIACHHS;

OCYILIECTBJIATH JIEAYKTUBHOE 00001IeHHE (IT0IBEACHNE SIUHUIHOTO JOCTOBEPHOTO IO 001ee JOCTOBEPHOE), T. €. aKTYaJIM3UPOBATh MOHATHE WM CYXAEHHE, U OTOXICCTBIATh C HUM
COOTBETCTBYIOIIME CYIIECTBEHHBIC MPU3HAKH OHOTO MK O0iee 0OBEKTOB;

OTIPENEeNATh acTeKT KIaCCUPUKAIIHN;

OCYIIECTBJISATH KIACCH(PHUKAIINIO;

3HATh M UCIIOJIB30BaTh pa3IMIHbIe (POPMEI IPECTaBICHUS KIacCH(DUKAIIIH.

Tema 5. H3meHeHus, npoucxoasiuue ¢ pemecrsamu (124)

IlonsaTre sABIEHUN Kak HSMCHGHHﬁ, MMpoUucCXoAsamux € BEIIECCTBAMU. HBJ’ICHI/IH, CBA3aHHBIC C M3MEHCHUEM KPHUCTAIMYECKOI0 CTPOCHHSA BCLUICCTBA IPU IMOCTOAHHOM €ro COCTaBE,

(1)H31/I"ICCKI/I€ siBIIcHUS. DHU3UYeCKUe SIBICHUS B XUMHH: JAUCTUIIIALNA, KPUCTAJIIM3alus, BbllIIapBaHUE U BO3IOHKA BCIICCTB, HeHTpI/I(l)yFI/IPOBaHI/IC.

HBJ’ICHI/IH, CBSI3aHHBIC ¢ U3BMCHCHHNEM COCTaBa BCIICCTBA, - XUMHUYCCKUC PCAKIINU. HpI/IBHaKI/I 1 YyCJIIOBUA NPOTCKAHUA XUMUYCCKUX peaKunﬁ. Ilonsitiie 00 3K30- U SHAOTEPMHUICCKUX

peakiusix. Peakuuu ropeHus Kak 4acTHBIN Ciy4yail SK30TEPMHUECKUX PEaKIMi, MPOTEKAOIINX C BBIJICIICHUEM CBETA.

3aK0H COXpPaHEHHs MacCCHI BEIIECTB. XMMHYECKUE YpaBHEHHS. 3HaUeHNE HHACKCOB U Kod(duureHToB. CocTaBIeHNE ypaBHEHUH XUMHUYECKUX PEaKIIN.
PacdeTsr o XUMHYECKHM ypaBHEHUSAM. Pemrenne 3a1ad Ha HaX0KJCHUE KOJIMYECTBA BEIIECTBA, MACCHI MM 00BbeMa MPOJIYKTa PEakIiy 0 KOJMYECTBY BEIIECTBA, Macce Wil 00beMy

HCXOJIHOTO BemiecTBa. PacdyeTsl ¢ MCIONB30BaHUEM TOHATHS «JI0JIS», KOTAa MCXOJHOE BEIIECTBO JAHO B BHJE PacTBOpa C 3aJaHHON MacCOBOI 0JIeH pacTBOPEHHOTO BEUIECTBA MIIM COAEPIKUT
OIPEICJICHHYO JIOJII0 IPUMECEH.

Peaxuuu paznoxenus. [Ionsatue o ckopocTn xumuueckux peakuuid. Karanusatopsl. @epMeHTSI.



Peakmu coenunenns. Katanutudeckue 1 HeKatanuTHdeckue peakiun. O6paTnmble 1 HEOOPATUMBIE PEAKIUH.

Peakimn 3amemeHns. DIEKTPOXUMHUIECKUI DS HANpsDKEHWH METAUIOB, €r0 MCIOJIb30BAHUE ISl MIPOTHO3MPOBAHUS BO3MOXKHOCTH MPOTEKAHUS PEaKIMH MEXIy METaUlaMH |
pacTBOpaMH KHCJIOT. Peakiuy BBITECHEHHS OJHUX METAJIOB U3 PACTBOPOB X COJIEW APYTUMH METAJUIaMU.

Peakumm oOMena. Peakiun Helitpanu3anun. Y cIOBUS IPOTEKaHUS peakIiii 0OOMEeHa B pacTBOPAx 10 KOHIIA.

Turmsl XUMHUYECKUX peakiui (MO MPU3HAKY «YUCIO M COCTaB MCXOIHBIX BEIIECTB M MPOLYKTOB PEAKLHUI») HA NPHUMEPE CBOMCTB BOABL. Peakims pas3iiokKEHUs - JIEKTPOIHU3 BOIBI.
Peakiun coeguHeHus - B3aHMMOJAEHCTBHE BOJBI C OKCHJAaMM METaNIOB M HemeTamioB. IloHsATHe «ruApoKcHibl». Peakiuu 3amemieHus - B3aUMOAEHCTBHE BOJBl C MICTOYHBIMH U
I1eI0YHO3EeMEIbHBIMU MeTaulaMH. Peakiun oOMeHa (Ha mpuMepe ruapoiin3a cyinb(uaa aTioOMUHAS U KapOu/ia KaibLus).

Pacuérnble 3apaun. 1. Beluucnenue no XMMHUYECKMM YPAaBHEHUSIM MacChl WM KOJIMYECTBA BEILECTBA 110 M3BECTHON Macce WM KOJIMYECTBY BEINECTBA OJHOTO M3 BCTYMAIOLIUX B
peaKkLuIo BELIECTB WM NPOJYKTOB peakiuu. 2. BerumcieHne Macchl (KoJM4YecTBa BelecTBa, 00beMa) MPOIYKTa pPEaKIMH, €CIM W3BECTHa Macca HMCXOJIHOTO BEIECTBa, COJEPIKaIIero
OIIpeJIeTICHHYIO JI0JII0 IipuMeceii. 3. Brrancnenne maccel (KOIMYeCTBa BeeCTBa, 00beMa) MPOIyKTa peaKklny, eciii U3BECTHA Macca pacTBOpa U MaccoBast J0JIs pACTBOPEHHOT'O BEIIECTBA.
IIpeaMeTHBIE Pe3yAbTATHI O0YYCHHS
VYyamuiicss JOIKEH ymems.

e  KiaccU(PUIMPOBATh XMMUYECKHE PEAKIUH IO YHCIYy M COCTaBYy HMCXOIHBIX BEIIECTB M NMPOAYKTOB PEAKIHH; TETIOBOMY 3((EeKTy; HAIPaBICHHIO NPOTEKAHHUS PEaKIUH; yJaCTHIO
KaTaJn3aTopa;
®  HCIIONB30BaTh TAOJIMITY PACTBOPHMOCTH AJIs OTIPEEIICHNS] BO3MOKHOCTH NTPOTEKAHMS PeaKIii 0OMEHa; 3JIEKTPOXUMHIECKUH PsiJl HANPSDKEHUH (AKTHBHOCTH) METAJUIOB IS OTIPECIICHUS
BO3MOYKHOCTH ITPOTEKAHUS PEAKIUI MEX Iy METAIUIAMU M BOJAHBIMU PACTBOPAMH KHCJIOT U CONEH;
e  HaOIIOJATh U ONKCHIBATh NPU3HAKU M YCIOBHS TEUCHHS XUMUYECKUX PEaKLil, JeaTh BEIBOBI HA OCHOBAHUH aHAIN3a HaOII0ACHUI 32 SKCIIEPUMEHTOM;
®  [POBOJUTH pPacyeThl MO XMMHUYECKHM ypPaBHEHMSM Ha HaXOXKIEHHE KOJMYECTBA, MACChl WM 00beMa MPOJYKTa PEaKkIMU MO KOJMYECTBY, Macce MJIM 00bEeMY MCXOIHOTO BEIIECTBA; C
HCTIONB30BaHUEM MOHATHS «JO0JIS», KOTJla HCXOAHOE BEIEeCTBO JAaHO B BHJE PAcTBOpa C 3aJaHHON MaccOBOM JoJyiell pacTBOPEHHOTO BEIIECTBA WM COACPIKUT ONPEAETICHHYIO OO
IIPUMECEH.
MertanpeaMeTHbIe pe3yJbTAThl 00y4eHUs
Yyanmiicss JOJIKEH ymemby:
®  COCTaBIATH HA OCHOBE TEKCTAa CXEMBI, B TOM YHCIIE C mpuMeHeHneM cpeacts UKT;
®  CaMOCTOATEIHHO O(OPMIIATH OTUET, BKIFOUAIONINH OMICAHIE 3KCIIEPUMEHTA, €T0 Pe3yIbTaTOB, BEIBOJIOB;
UCTIONIb30BATh TAKOH BH MBICIICHHOTO (MAEAILHOT0) MOAEINPOBAHHMS, KAK 3HAKOBOE MOJEINPOBaHNE (Ha IPHIMEpEe YPaBHEHUH XUMHUUECKUX PEaKIUi);
pas3nnuath 00beM U coJiep)KaHHe TIOHATHIH;
pa3nu4aTh poA0BOE U BUJOBOE MOHATHUS;
OCYILECTBJISATH POJIOBHIOBOE ONpEAETICHNE TTOHITHH.

HemoncTpauun. [Ipumeps! Gpu3ndeckux siBICHNH; a) Mi1aBjieHue napaduna; 0) auddy3us AyIIKCTHIX BEIIECTB C FOpsIIeH JIAMITOYKH HakaluBaHus. [IpuMepsl XMMHUUECKHX SIBJICHUIL: a)
ropeHue MarHus; 0) B3aWMOJICHCTBHE COJSHOW KHCIOTBI C MpPamMOpOM HIM MeEJNoM; B) monydeHue ruapokcuaa meau (Il); T) pacTBopeHHE MOMYyYEHHOTO TUAPOKCHIA B KHCIOTax; 1)
B3auMozeiicTeue okcruna Meau (1) ¢ cepHOt KHMCTIOTON NMpU HATPEBAaHUM; €) pa3o)kKeHHe ITepMaHTaHaTa Kajlus; ) B3auMoJIeiicTBIE pa30aBICHHBIX KUCIIOT C METaJUIaMU.

JlabopatopHble onbITh. 3. CpaBHEHHE CKOPOCTH MCHAPEHUS BOJBI U CIIUPTA 10 MCUE3HOBEHUIO MX Kareib Ha QpUiIbTpoBajbHOM Oymare. 4. OKHCIEHUE MEIM B TUIAMEHU CIIMPTOBKH
nnu ropenku. 5. [lToMyTHeHHe U3BECTKOBOM BOABI OT BBIABIXAEMOrO YrieKHcIoro rasa. 6. IlomydeHue yriekucnoro raza B3auMOJEHCTBUEM COJbl U KHUCIOTHL. 7. 3aMEIEHHE MEAN B PAcTBOPE
xmopuna menu (1) sxenezom.

IIpakruueckas padora Ned. HaGmoneHus 3a TopsIIel CBEIOH.

IIpakTuuyeckasi padora Ne 5.IIpu3sHaKy XUMUYECKUX PEAKIUH.

IIpeaMeTHbIe Ppe3yabTATHI 00YYCHHS
VYyamuiicst OJIKEH ymems.:
e  oOpamaTtscs ¢ 1abopaTOPHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMH IPUOOPaMU B COOTBETCTBHH C IIPABUIIAMU TEXHHUKH O€30MIaCHOCTH;
BBITTOJTHATH MPOCTEHIIIE TPUEMBI PaOOTHI ¢ TaOOpaTOPHEIM 000PyIOBaHHEM: JTAOOPATOPHBIM ITATHBOM; CIIHPTOBKOIA;
HaOJI01aTh 32 CBOMICTBAMU BEIIECTB U SIBICHUSMH, IPOUCXOISIIINMH C BEIIECTBAMH;
OTHCHIBATH XUMHUUECKUI SKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PyCCKOTO MM POAHOTO) SI3bIKA M A3bIKA XMMHU;
JIeJIaTh BBIBOJIBI IO PE3yNbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA;
TOTOBUTH PACTBOPBI C ONPENIENIEHHON MacCOBOH J10J€H pacTBOPEHHOIO BEILIECTBA;




®  [PUTOTOBHUTH PACTBOP U PACCUMUTATH MACCOBYIO IOJI0 PACTBOPEHHOI'O B HEM BEIIECTBA.
MeTanpeameTHbIe pe3yJabTaThbl 00y4YeHust
VYualuiics: 10JDKeH yMenms: CaMOCTOATEbHO UCIIONIb30BATh OMIOCPEI0BAHHOE HAOIIOACHHE.

Tema 6. Teopus 31eKTPOJTUTHUECKOIH JUCCONMMALUU U CBOMCTBA KJIACCOB HEOPTraHUYECKUX coeuHeHuil (22 u)

[MonsaTHe 00 ANIEKTPONUTHYCCKONW JUCCOUHUAIMU. DIICKTPOJUTHI M HEIICKTPOIUTHL. MEXaHHU3M JHUCCOLMUAIMU DJICKTPOIUTOB C PA3IMYHBIM THUIIOM XUMHYCCKOW CBs3u. CTEneHb
ANEKTPOIUTUYCCKOM fucconuanyu. CHIbHBIC U CIa0bIe JICKTPOIUTHIL.

OCHOBHBIC TOJIOKCHUS TCOPHH IJICKTPOIUTHUCCKON TUCCOIManui. VOHHBIC YpaBHEHUs PCaKIMil. Y CIOBHS MPOTCKAHHS PEaKIIMU OOMEHa MEXKIY 3JCKTPOJIMTAMH JIO KOHIIA B CBETE
HMOHHBIX MPEACTABICHUH.

Krnaccudukarus HOHOB M UX CBOMCTBA.

Kucnotsl, ux kmaccudukanus. [ucconnanusi KHCIOT W MX CBOHCTBA B CBETE€ TEOPUH SJICKTPOIUTHYECKOH muccommanuil. MoJeKynspHble W HOHHBIC YpaBHEHHS PEAKIU KHCIOT.
B3anMopeiicTBre KUCTIOT ¢ METAITIAMA. DJIEKTPOXUMHUYESCKHIN sl HANPSDKCHUH MeTauioB. B3anMoeiicTBHe KHUCIIOT C OKCHAAMH METAJIOB. B3anmMomeiCTBHE KICIOT ¢ OCHOBAHMSMH - PEaKIUsI
HelTpanu3anun. B3anmoeicTBre KHCIOT ¢ consmMu. Vcmonp3oBaHue TaOIUIIBI pACTBOPUMOCTH JUISI XapaKTEPUCTHKH XUMUIECKUX CBOMCTB KHCIIOT.

OcHoBaHms, UX Kiaccupukanus. [ucconnaiiss OCHOBaHUH U MX CBOWCTBA B CBETE TEOPUH ICKTPOIUTHICCKOHN TUCCOranni. B3anMoaeicTBIie OCHOBAaHUH C KHCIOTAMH, KACIOTHBIMA
OKCHIIAMH ¥ coisiMd. lcmonb3oBaHWE TaONUIBI PAcTBOPUMOCTH ISl XapaKTEPHCTHUKH XHMUYECKHX CBOHCTB OCHOBaHWH. Pas3nmokeHWe HEpacTBOPHUMBIX OCHOBAaHHMH IIPH HarpeBaHHU.
Conu, ux KiacCU(pUKAIM W JUCCOLHMAIMS Pa3IMYHBIX TUIOB cojicii. CBOMCTBA CoOJicii B CBETE TEOPUHU IJICKTPOIUTHUYCCKON AMCCOLHMAIMM. B3auMOJCUCTBHE COJIeH ¢ MeTaJUlaMH, YCIOBHUS
MPOTEKaHMs STUX peakuuii. BzaumoneiicTBre coneil ¢ KUCI0TaMU, OCHOBAaHUSIMH U COJSIMHU. VIcrionp30BaHKe TaOIUIIbI PACTBOPUMOCTH JUISl XapaKTEPUCTHKA XUMHYECKUX CBOMCTB COJICH.

O0o001eHre cBeaeHH 00 OKCHAaX, UX KIAaCCU(PHUKALMH 1 XUMUYECKHX CBOWCTBAX.

FeHeTI/I‘IeCKI/Ie pH[[bI MECTAJIJIOB U HEMCTAJIJIOB. reHeTI/I‘IeCKaH CBs3b Mem;[y KJlaccaMu HeOpFaHI/I‘-IeCKI/IX BCILICCTB

OKHCIUTENbHO-BOCCTAHOBUTENbHBIC peakiui. OKUCIUTENb U BOCCTAHOBUTEINb, OKUCIIEHHE U BOCCTAHOBIICHUE.

Peakiuu noHHOTO 0OMEHA M OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiiui. CocTaBlIeHHE YPaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOIOM 3JIEKTPOHHOTO OanaHca.
CBOHCTBa POCTHIX BEIIECTB - METAUIOB M HEMETAJUIOB, KHCJIOT U COJICH B CBETE MPEACTABICHUI 00 OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX Mporieccax. [IpeaMeTHbIE Pe3yJIbTATHI 00YUeHHUs:
VYyamuiicst JOIKEH ymems.

®  UCHOJb30BaTh NPU XapaKTEPUCTHKE NMPEBPALICHUN BEILECTB MOHATHS: «PacTBOP», «IJIEKTPOIUTHUECKAS IUCCOLMALU», «QIEKTPOIUTB), «HEIJIEKTPOIUTHI», «CTENEHb NUCCOLHUALUNY,
«CHJIBHBIC 3JICKTPOIUTED, «CIa0bIe AIIEKTPOIUTED», «KATHOHBI», «AHUOHBD, «KHCIOTHI», OCHOBAHU, «COJN», KHOHHBIC PEAKIIHN», KHECOICO0pa3yIOIIne OKCHIBI», «CoIeo0pas3yromme
OKCHUJBI», «OCHOBHBIE OKCHUJBD», KUCJOTHBIE OKCHBL), «CPEIAHUE COIM», «KUCIBIE COJM)», «OCHOBHBIE COJIU», «T€HETHYECKUU PAI», «OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIUM,
«OKHUCJIUTEIbY, «BOCCTAHOBUTEbY, KOKUCICHUE), «BOCCTAHOBIICHHEY,
®  ONKCHIBATH PACTBOPCHHE KaK (HU3UKO-XUMHUYCCKHIA POIIECC;
®  WUIIOCTPUPOBATh NMPUMEPAMU OCHOBHBIC TOJIOKEHUSI TEOPHH DJICKTPOIUTUYECKON TUCCOLMAINHU; TEHETHUECKYI0 B3aMMOCBS3b MEXAY BellecTBaMH (IIPOCTOE BEIIECTBO — OKCHUJ —
THUIPOKCHUJ — COJIb);
L] xapaKTepmoBaTL 06].[11/16 XUMHUYECCKHUEC CBOﬁCTBa KHUCJIOTHBIX M OCHOBHBIX OKCHJ0OB, KHCJIOT, OCHOBaHI/Iﬁ nu coneﬁ C HO3I/IHI/II71 TeOpI/II/I 3HeKTpOHHTH‘IeCKOf/'I JAUCCOI AU, CyIJ_[HOCTI)
3JIEKTPOJINTUYECKON TMCCOLMALU BEIIECTB C KOBAJIEHTHOM MOJIAPHON M HOHHOW XUMUYECKON CBSI3bI0; CYIIIHOCTh OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU;
®  [PUBOJUTH MPUMEPHI pPEaKUui, MOATBEPKIAOIIUX XUMHUYECKHE CBOMCTBA KHMCIOTHBIX M OCHOBHBIX OKCHJOB, KHCJOT, OCHOBaHHHM W COJIEH; CyIIECTBOBaHHE B3aUMOCBS3U MEXIY
OCHOBHBIMH KJ1aCCaMH HEOPIaHUYECKUX BELLECTB;
e  KIACCH(PHUINPOBATh XMMUYCCKHE PEAKIUH [T0 «H3MECHEHUIO CTEIICHEH OKHCICHHS JICMCHTOB, 00Pa3yIOMIUX PEarupyrOIIUe BEIIECTBAY;,
®  COCTaBJSITh YPaBHEHUS DJEKTPOJUTHUECKOM AMCCOIMALMM KHCJIOT, OCHOBAHMHM W COJIei; MOJEKyJspHblEe, TOJHbIE M COKpalleHHble HOHHBIE YpaBHEHMsI peakUuid C ydacTHeM
AJIEKTPOJIUTOB; yYPaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIFHBIX PEAKIUH, UCIONB3Ys METOJ[ JIEKTPOHHOTO OajaHca; YpaBHEHHs PEaKIUH, COOTBETCTBYIOUIMX ITOCIEOBATEIEHOCTH
(«emoukey) mpeBpalIeHnii HEOPTaHNIECKUX BEHIECTB PA3IUIHBIX KIACCOB;
OTIPEIENATh OKUCITUTEIh U BOCCTAHOBUTEIh, OKUCIICHHE U BOCCTAHOBIIEHHE B OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX;
yCTaHaBHI/IBaTL HpI/I‘II/IHHO-CHe}ICTBCHHLIe CBA3U. KJ1aCC BEIECCTBA — XUMHUYCCKHUC CBOI\/'ICTBa BCHICCTBA,
HaGHIO}laTI) U OIINChIBATH peaKum/I Me)K)Iy BHGKTPOJ'II/ITaMI/I C IIOMOIIIBKO €CTCCTBCHHOT'O (pyCCKOFO HIIn pO}IHOFO) SA3BbIKA U SA3bIKa XUMHH,
L] HpOBOJlI/ITI) OIIBITHI, nonTBepmz{anume XUMHUYCCKHUC CBOﬁCTBa OCHOBHBIX KJIACCOB HeOpFaHI/I‘IeCKI/IX BCILICCTB.
MeTanpeamMeTHbIe pe3yJabTAThl 00y4eHUsl




VYwuammiics JoJKeH ymemy:

e  JIenaTh MOMETKH, BBITHCKH, IUTHPOBAHUE TEKCTA;
COCTaBIIATH JIOKJIA[;
COCTaBIIATH HA OCHOBE TEKCTa rpamKku, B TOM 4HcIiIe ¢ nmpuMeHeHueM cpeacts UKT;
BJIAJIETh TAKUM BUJIOM H3JIOKEHUS TEKCTa, KaK PAacCyKACHUE;
UCIIONIb30BaTh TaKOW BHUJI MBICICHHOTO (MAEAIBFHOr0) MOJEIMPOBAaHMS, KaK 3HAKOBOE MOJEIMPOBaHUE (Ha NMpHUMepe YPaBHEHUH PEakLUi JUCCOIMALMH, HOHHBIX YPAaBHEHUI peakLuid,
MOJypeaKIui OKUCIICHUS-BOCCTAHOBIICHUS);
pas3yinuaTh KOMIOHEHTHI JI0Ka3aTeNbCcTBA (TE3HC, apIYMEHTHI H (JOPMY J0Ka3aTelbCTBA);

®  OCYLIECTBIISITH NPSIMOE HHAYKTHBHOE JIOKa3aTeIbCTRO.

JemoncTpamuu. VcnbiTanue BEIIECTB U UX PACTBOPOB HA AJIEKTPONPOBOTHOCTE. 3aBUCUMOCTb JJIEKTPOIIPOBOAHOCTH YKCYCHOM KHUCIIOTHI OT KOHIIEHTpaluH. B3aumoneiicTBre HKa ¢
cepoii, consHoit kucnoTol, xmopugom meau (I11). ['openne maraus.
JlaGopaTopHble onbIThI. 8. Peaknum, XxapakTepHBIe JJIS PacTBOPOB KHUCIOT (CONSTHOM witi cepHOi). 9. Peakunu, XxapakTepHBIE IUIS pacTBOPOB Ienodel (TMAPOKCHIOB HATPUS WIIH
kamust). 10. ITomydenne u CBOWCTBA HEPACTBOPUMOTO OCHOBaHUS, HanpuMmep ruapokcuna meau (II). 11. Peakmum, xapakTepHble IS pacTBOPOB coiel (Hampumep, ans xmopuaa mean (11)). 12.
Peaxnnu, xapakTepHbIE 111 OCHOBHBIX OKCHIOB (HampuMmep, Ui okcuaa Kanpiwst). 13. Peaknuu, XxapakTepHble Uil KUCIOTHBIX OKCHAOB (HaIpUMeED, IS YTIICKUCIIOTO ra3a).
IpakTuuyeckas padora Ne 6. CBoiicTBa KUCIIOT, OCHOBAHUM, OKCHJIOB U COJIEH.

IIpenmeTrHbIe pe3yabTaThl 00yUeHUsT
Yyanmiicss JOJIKEH ymenmy:

e oOparmarbcs ¢ 1abopaTopHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU IPUOOPAMH B COOTBETCTBUH C IIPABUIIaAMH TEXHUKU 0€30M1aCHOCTH;

®  BBINOJHATH IPOCTEHIINE IIPHUEMBI 00pALCHUsI ¢ Ta00PaTOPHBIM 000PYI0BaHHEM: TaOOPATOPHBIM IITATHBOM, CIIUPTOBKOM;

° HaGJ’IIOI[aTI) 3a CBOMCTBAMHU BCIICCTB U ABJICHUAMU, IPOUCXOAAIUMHU C BEIICCTBAMU;

®  ONHCHIBATh XMMUYECKUI 3KCIIEPUMEHT C IIOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MIIH POJHOTO) A3bIKA U A3bIKa XUMUH;

e  JenaTh BBIBOABI IO Pe3yIbTaTaM IIPOBEACHHOTO 3KCIICPUMEHTA.
MeranpeamMeTHble pe3yabTaThl 00y4eHuUst
VYyamuiicst JOIKEH ymems.

®  OIpENEeNATh, NCXOS N3 YUeOHOH 3a1aun, HEOOXOAMMOCTh HETIOCPEICTBEHHOTO WIIH OTIOCPEI0BAHHOTO HAOIIOACHMS;

®  CaMOCTOATENHHO (HOPMHUPOBATH IPOrPaMMy SKCIIEPUMEHTA.

TPEBOBAHMS K YPOBHIO ITIOAI'OTOBKH BbIITYCKHUKOB.

BbINYCKHUK HAYYUTCH:

* OMHCHIBATh CBOMCTBA TBEPIBIX, )KAIKUX, Ta3000pa3HBIX BEMICCTB, BRIICIISA X CYIICCTBCHHBIC TIPU3HAKHY;

¢ XapakTE€prU30BaTh BEIIECTBA 1O COCTaBY, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATbh NPUINHHO-CJICACTBECHHBIC CBA3YU MEXKIY NTaHHBIMHU XapaKTCPUCTUKaMHU BEIICCTBA,

* PACKpBIBaTh CMBICT OCHOBHBIX XUMUYECKUX TOHITHHA «aTOM», «MOJIEKYJa», «XUMHUUYECKUH STIEMEHT), «IPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBO», «BAJICHTHOCTHY, HCIOJb3Yys 3HAKOBYIO
CUCTEMY XUMUHU,

* 1300pakaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUUECKUX (OPMYIT B CYITHOCTh XMMHUYIECKUX PEAKIHH C IOMOIIbI0 XUMUYECKIX YPaBHEHU;

¢ BBIYUCIATH OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BEIIECTB, a TAKKE MACCOBYIO OO XUMUYCCKOT'O DJIEMCHTA B COCIMHCHUAX I O ICHKU UX HpaKTH‘IeCKOﬁ 3HAYHUMOCTH,

¢ CpaBHHMBATH 110 COCTaBy OKCHUbI, OCHOBAHUA, KUCJIOTBI, COJIH,

* KJTaCCH(DUIIUPOBATH OKCH/IBI M1 OCHOBAHHUS IO CBOMCTBAM, KHCJIOTHI M COJIH IO COCTaBY;

* [TOJTL30BATHCS JIAOOPATOPHBIM 00OPYIOBAaHHEM M XMMHIESCKOH IMOCYIOMH;

* POBOJIUTHh HECIIOKHBIC XUMHUUYCCKUE ONBITHI M HAOJIOJCHUS 32 M3MEHCHHSMH CBOWCTB BEIIECTB B MPOIECCE HMX IMPEBpAINCHUI;, COONIONATh IMPaBWIa TEXHUKH OE30MacHOCTH IpH
MIPOBEICHUN HAOIOACHUI U OIIBITOB;

* Pa3INYaTh IKCIIEPUMEHTAIHLHO KUCIIOTHI U IMEN0YH, ITOJIE3YSICh HHANKATOPAMHE; OCO3HABATh HEOOXOIUMOCTh COOIIIOICHUS Mep 0€30IMaCHOCTH MPH OOpAIICHUH C KUCIOTAMH H MICT0YaMU.

* pacKpbIBaTh CMBICI Nieprouueckoro 3akona [[. . Menpeneesa;

* ONMCHIBAThH M XapaKTepHU30BaTh TAOIMIHYIO (POPMY HEPHOIMUECKON CHCTEMBI XUMHUECKUX DJIEMEHTOB,




* XapaKTepU30BaTh COCTaB aTOMHBIX SIIEp M PACIpeeNICHUE YUCa 3JIEKTPOHOB IO AICKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHX 3JIEMEHTOB MallbIX MEPUOJOB MEPHOANIECKONH CHCTEMEL, a
TaK)Ke Kl U KaJbLs;

* pa3nMYaTh BUIBI XUMUYECKON CBA3H: HOHHYIO, KOBAJIEHTHYIO TOJIIPHYIO, KOBAJICHTHYIO HEMOIAPHYIO U METAJUTMUECKYIO;

* 1300paXkaTh HIEKTPOHHO-NOHHBIE (DOPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMHUIECKUMH CBSI3SIMH PAa3HOTO BHIA;

* BBIBIIATH 3aBHCUMOCTh CBOMCTB BEIIECTB OT CTPOCHUS NX KPUCTAIUTMUECKUX PEHIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUTHUECKHX;

* XapaKTepU30BaTh XMMHUYECKHE SJIEMEHTHI M UX COETUHEHHS Ha OCHOBE ITOJIOXKEHHS DJIEMEHTOB B IEPHOINYECKON CHCTEME U OCOOCHHOCTEH CTPOEHHS UX aTOMOB;

* XapaKTepu30BaTh HAy4yHOE M MHPOBO33PEHYECKOE 3HAYCHHE IIEPUOJMYECKOTO 3aKOHAa M TEPHOJUYECKOl CHCTeMbl XMMHueckux anemeHToB JI. . MenneneeBa; ¢ OOBSCHATH CYTb
XMMHUUYECKHX MPOLECCOB U UX MPUHIMIHAIBHOE OTINYUE OT PU3HUECKUX;

* Ha3bIBaTh MPU3HAKU M YCIOBHS MIPOTEKAHUS XUMUUECKUX PEAKIIUI;

* yCTaHaBJIMBATh NPUHAIE)KHOCTh XUMHYECKOH PEakLK K ONpeeEHHOMY THITY 110 OJHOMY U3 KJIacCH(UKAIMOHHBIX NPU3HAKOB: 1) 10 YMCIy ¥ COCTaBY UCXOIHBIX BEIIECTB U IMPOIYKTOB
peakuuu (peakiHuu COEIUHEHUs, Pas3joKeHHs, 3aMelIeHHs W oOMeHa); 2) M0 BBLACICHHIO WM TOTJIOIICHUIO TEIUIOTHI (PeakiHMu 3K30TEePMHYECKHUE M IHIOTEPMHYECKHE); 3) N0 MU3MEHEHHUIO
CTeTIeHEeH OKUCIICHNUSI XUMUIECKHX 3JIEMEHTOB (peakIiy OKHCINTEIHHO-BOCCTAHOBUTENBHEIC); 4) TI0 00paTIMOCTH Tporiecca (peakunu oOpaTHMbIe U HeOOpaTuMsIe);

* COCTAaBISITh YPABHEHMS SICKTPOIUTHICCKOW UCCOLMALMM KHCIJIOT, INEJIOYEH, COJIeH; MONHbIE M COKpAIIEHHBIE WOHHBIC YPAaBHEHMS pEaknMii OOMEHa; ypaBHEHMS OKHCIHUTEIHHO-
BOCCTaHOBHTEIBHBIX PEAKIIHIL;

* IPOTHO3UPOBATH MPOIYKTHl XUMHUYECKHX PEakIHii Mo GpopMynam/Ha3BaHUSIM HCXOAHBIX BEIIECTB; ONPENEIIATh HCXOAHbIE BEIIECTRA 0 ()OpMyIIaM/Ha3BaHUSIM MPOTYKTOB PEaKIvy;

* COCTABIISITh YPAaBHEHUS PEAKIMH, COOTBETCTBYIOIIHX ITOCIECIOBATEIBHOCTH («IIETOYKE)») IPEBPAIICHNI HEOPTAHNYECKHUX BEIIECTB PA3IMIHBIX KJIACCOB;

¢ BBIABJIATH B IPOLECCEC DKCIICPUMEHTA NIPU3HAKU, CBUACTCIBCTBYIOMINE O IPOTCKAHUN XUMHUYECKOH pcakuuun;

* IPUTOTOBJIATE PACTBOPLI C OIPENEIEHHON MAaCCOBOH J10JIEl PACTBOPEHHOTO BEILIECTBA;

* ONPEEIISITh XapaKTep CPebl BOJHBIX PACTBOPOB KUCIIOT U ILENI0YEH 110 N3MEHEHHIO OKPACKH MHMKATOPOB;

¢ IPOBOAUTH KAYE€CTBCHHBIC PEAKIINU, ITIOATBEPKAAIOINEC HATUINC B BOJAHBIX PACTBOPAaX BEIICCTB OTACJIbHBIX HOHOB

¢ OMPCACIIATL NPUHAAJICIKHOCTh HCOPraHMUCCKUX BEHICCTB K OJTHOMY U3 U3YYCHHBIX KHaCCOB/prHH: MCTaJlJIbl 1 HEMCTaJ1JIbl, OKCHJIbI, OCHOBaHMs, KMCJIOThI, COJIH,

* COCTaBJIATH ()OPMYJIBI BEIICCTB MO UX HA3BAHHSIM;

* ONIPEIEIISITh BaJICHTHOCTh M CTEIICHb OKUCIICHHS JJIEMCHTOB B BEIIECTBAX;

* COCTaBISATh (POPMYIIBI HEOPTAaHMYECKUX COEAMHEHHUH IO BAJEHTHOCTSAM M CTENCHSIM OKHCICHHS JJIEMECHTOB, a TAaKXKeE 3apsAAaM HOHOB, YKa3aHHBIM B TaOJIHIE PACTBOPUMOCTH KHCIOT,
OCHOBAaHUH U COJICH;

* OOBSACHATH 3aKOHOMEPHOCTH N3MEHEHHS (PU3NUECKUX M XUMHUECKHX CBOWCTB IMPOCTHIX BEHIECTB (METAIUIOB M HEMETAJUIOB) M MX BBICIIMX OKCHJIOB, 0Opa30BaHHBIX 3JIEMEHTaMU BTOPOTO U
TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMHIECKNE CBOWCTBA, XapaKTEPHBIE /ISl TPYIIT OKCHUAOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIIME XUMHYECKHE CBOMCTBA, XapaKTEpHBIE AJIS KaKJOr0 M3 KJIACCOB HEOPraHMYECKHUX BEIIECTB: KUCIOT, OCHOBaHMH, COJIEH;

* IPUBOJIMTH IPUMEPHI PEaKInii, HOATBEPKIAONINX XMMHUUECKHE CBOICTBA HEOPraHUYECKHX BEIIECTB: OKCHI0B, KHCIIOT, OCHOBAHHUH U COJIEH;

* OTIPENIEIIITH BEIIECTBO-OKHUCIUTEIb U BEIIECTBO-BOCCTAHOBUTENH B OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINAX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN OasaHC (JUII M3yUEHHBIX PEeakLnii) Mo MPeIOKEHHBIM CXeMaM peaKIfiii;

¢ IPOBOJUTH na60paTopHLIe OIIBITHI, MOATBEPKAAOIINEC XUMUYCCKUEC CBOMCTBA OCHOBHBIX KJIaCCOB HCOPIraHUYCCKUX BCUICCTB,

BhInycKHHK NOJYYHT BO3MOKHOCTh HAYIHTHCS:

* TPaMOTHO O0pamaThsCs ¢ BEIECTBAMH B ITOBCETHEBHOW KU3HH;

* 0CO3HaBaTh HEOOXOIMMOCTh COOIIOICHNUS TPABIJI IKOJIOTHUECKH O€3011aCHOTO MOBEACHHSI B OKPY’KaIOIIeH MPUPOIHOIL cpexe;

* IOHMMATh CMBICI X HEOOXOIUMOCTh COOIOICHUS ITPEAITMCAHIM, TPeJIaraeMbIX B MHCTPYKIHUSAX 0 HCIIOJIB30BaHUIO JIEKAPCTB, CPEACTB OBITOBOH XUMHUH U JIP.;

* UCTIOJIb30BATh NPUOOPETEHHBIE KITIOYEBbIE KOMIETEHTHOCTH IIPH BHITTOJIHEHHH HCCIIEJOBATEIbCKUX IIPOEKTOB 110 H3YYEHUIO CBOMCTB, CIIOCOOO0B MOIYYEHHS M PACIIO3HABAHUS BEILIECTB;

* pa3BHBaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, MCIOJIB3YSl CPEJCTBA YCTHOM M NMHCbMEHHOW KOMMYHHUKAaIWMU NpH paboTe ¢ TEKCTaMHM y4eOHMKa W JIONOJIHUTENBHOH JIUTEpaTypoi,
CIPaBOYHBIMU TaOJIUIIAMH, TIPOSIBIISITH TOTOBHOCTD K YBKCHHIO HHOW TOUKH 3pEHHS IPU OOCYKIEHUH PE3yIbTaTOB BHIIIOJIHEHHOH paboTEI;

* 0OBEKTHBHO OICHWBATH MH(DOPMAIIMIO O BEIIECTBAX M XMUMHUYECKHX IPOIECCax, KPUTHIECKH OTHOCHUTHCS K IICEBJOHAYYHOH WH(pOpMaImy, HEJOOPOCOBECTHONW peKlaMe, Kacaromieics
HCIOJIB30BAHUA PA3JIMYHBIX BEIICCTB.

¢ OCO3HAaBaTh 3HAYCHUE TCOPECTUICCKUX 3HAHUM JUIA HpaKTH‘IeCKOﬁ JACATCIBbHOCTH YCJIOBCKA,

¢ OIMMCBIBATH U3YUYCHHBIC 00BEKTHI KaK CHUCTEMBI, IIPUMEHAA JIOTUKY CUCTEMHOT'O aHAJIN3a,

¢ IPUMEHATH 3HAHUA O 3aKOHOMEPHOCTAX nepnogmqecxoﬁ CHCTEMBbI XUMHYCCKHX 3JICMCHTOB JJIA 00BsCHEHUS U NpCABUACHUA CBOMCTB KOHKPETHBIX BCIIECTB,




* pa3BUBaTh MH(OOPMAIIMOHHYIO KOMIIETEHTHOCTD ITOCPEACTBOM YIIyOJIEHUS 3HAHHKA 00 MCTOPHH CTAHOBJICHUS XMMHUYECKOH HAayKd, €€ OCHOBHBIX MOHSITHH, MEPHOTUIECKOTO 3aKOHA KaK
OJTHOTO U3 BaKHEHIINX 3aKOHOB IPUPOEI, & TAKKE O COBPEMEHHBIX JOCTIKCHHUAX HAYKH U TEXHHUKH.

* COCTaBJIATH MOJICKYJISIPHBIC ¥ MTOJTHBIE HOHHBIE YPAaBHEHUS MO COKPAIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOAUTH TIPUMEPHI PEAKIINi, MOATBEPIKIAIOIINX CYIIECTBOBAaHUE B3aUMOCBS3H MEKy OCHOBHBIMH KJIaCCAMH HEOPTAaHUIECKHX BEIECTB;

* POTHO3UPOBATH PE3YIIbTATH BO3IEHCTBHS Pa3TUUHBIX (PAKTOPOB HA M3MEHEHHE CKOPOCTH XUMHUUECKOHW PeaKIny;

* IPOTHO3UPOBATH PE3YJILTATHI BO3EHCTBHS PA3INYHBIX (PAKTOPOB Ha CMELICHUE XUMHYECKOTO PABHOBECHSI.

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISATh OKHCIUTEIbHBIE I BOCCTAHOBUTEIIbHBIE CBOICTBA C YUETOM CTeneHel OKUCICHHUS SJIEMEHTOB, BXOSIINX B €T0 COCTaB,;

* BBISIBJIATH CYIIECTBOBAHUE ICHETUYECKOM B3aMMOCBSI3U MEX/y BELIECTBAMU B PsY: MPOCTOE BEIIECTBO — OKCUJA — TUAPOKCU] — COJIb;

* OpPraHU30BBIBATh, IPOBOJUTH YUEHHUECKUE NTPOEKTHI 110 UCCIEIOBAHNIO CBOUCTB BELECTB, HIMEIOLINX BaXKHOE MPAKTUYECKOE 3HaYECHUE.



Iloypounoe nnanuposanue no xumuu, 8 Kuacc,
(2uaca ¢ neoemo, écezo 70 uacos), YMK O. C. I'aopuensna

Ne Ne ConeprkaHue IpOrpaMMHOTO Kon | Hara IToBTOopenue Jomarm
ypoKa | ypoka | Marepuaia BO [Tnan/ Hee 3ananus, popmupytomme YY1
o 1o ya- | akr 3a7aHu Hcnons3oB
npen- TeMeE coB | 8A/b e anne KT
METY perys- M03HaBa- KOMMYHH- JMYHOCTHBIE
TUBHBIC TENbHBIC KaTHUBHBIC
Tema 1. BBenenue B xumuio (6 4acoB)
1 1 Bogmsnif nHCTpyKTaX mo Th npu 1 06/02.09 | ®msuueckue §1, Dopmu- dopmu- dopmu- ®dopMupoBaHHUEe
pabote B kabuneTe xumuu. [Ipenmer CBOWCTBa, yop. 4 | poBaHne poBaHHe poBaHHe WHTEepeca K
xumud. Bemectsa. ¢bm3nueckoe HOHATHA O | YMEHUA YMEHUS HOBOMY
TEJ0 XUMUU U HaOmronaTh | paboTath B IIpeIMeTy.
2 2 [IpeBpamenus Bemects. Ponb xumun B | 1 08.09/ dusnueckue §2,3 €€ poJIu B , AenaTh napax, Buptyansa
YKM3HU YeJIoBeKa. 06.09 cBoiicTBa KU3HU BBIBOJIBI OTBeYaTh Ha ast
YeJIoBeKa npu BOIIPOCHI naboparop
NPOBEACHHU | y4YHTes, st
3 3 IMpakTuueckne padorni: Nel. 1 13.09/ ATom c.174 U OIBITOB, | YMCHHUE IMpe3enran
«[Tpuémsr 09.09 YMEHHUS HCIOJI30BAT ust
oOparmeHns ¢ 1a00paTOPHBIM pabotatb Cc | B
000pyIOBaHUEM» KHUTOH ¥ C | XUMUYECKUH
4 4 [epronmdeckas cuctema XumMudeckux | 1 15.09/ §4 NEpUoanYe | A3bIK,
snemenToB .M. MenneneeBa. 3Haku 13.09 CKOM YMEHHE
XHUMHYECKUX JIEMEHTOB. CHCTEMOM. | paboTarhb ¢
5 5 Xumudeckue GOpMYIIBL. 1 20.09/ Hawnmensmiee §5 ymp. XMMHYECKOH
OTtHOcHUTENbHAA aTOMHAsS U 16.09 obmiee kpatHoe, | 1,4 HOCYI0M.
MOJICKYJIIpHast Macca. aTOM, MOJIEKyJIa
6 6 Pemmenune pacueTHBIX 33189 1 22.09/ C.180
«OTHOCHTEJIbHAsI MOJIEKYJISIpHAs Macca 20.09
BeliecTBa. MaccoBasi 10515 DJIeMEHTa B
BEIIIECTBE)
Tema 2. ATOMBI XUMHYECKHX 3J1eMeHTOB (7 4acoB)
7 1 OCHOBHBIE CBEJICHHSI O CTPOCHUH 1 27.09/ Atowm. §6,7 dopmu- dopmu- dopmu- dopMupoBaHue [IpezenTary
aromoB. M3o0Tombl 23.09 Crpoenue siyipa poBaHue poBaHue poBaHue UHTEpeca ust
aToma MOHSTHN O | yMEHUs yMEHHS K KOHKPETHOMY
8 2 CtpoeHue 3JeKTPOHHBIX 000JI04eK 1 29.09/ DJIeKTpOoH §8, CTpoeHHH | paboraTh ¢ | CIyIIaTh XHUMHUYECKOMY IMpe3enrarr
aTOMOB. 27.09 [Mepuon. 9¢.52y | aToma, KHUTOH, YUHTE, JJIEMEHTY, IOUCK | us
I'pynna p.2 XMMHMYECKO | yMEHUS BECTU JIOTIOJTHUTENBHOM
9 3 Wonsl. MoHHAas XUMHUYECKast CBS3b. 1 04.10/ §10 1 CBA3U U HWHTErpupo | auaor ¢ UH(POPMALMH O
30.09 ynop.5 | €€ BuUIax. | BaTb yuuTEeIEM U | HEM.
c.62 3HAHWA U3 | OPYTHMH
10 4 KoBanileHTHAas CBA3b. 1 06.10/ §11, (busvky B y4JamuMucs. [pesenTan
04.10 ymp.2c. XUMHIO. ust
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11 5 MeTauindecKas XdiMUYECKast CBSI3b. 11.10/ §12 IpesenTar
07.10 ust
12 6 O0001IeHNE U CHCTEMATH3ALHS 13.10/ §4-12 [IpesenTan
3HAHUI 10 TeMe: «ATOMBI XUMHYECKIX 11.10 us
JJIEMEHTOBY
13 7 Kontpoabnas padora Nel no Teme: 18.10/
«AmoMmbl XUMUYECKUX D/1eMEHMO8) 14.10
Tema 3. IIpocTthie BemecTBa (5 yacoB)
14 1 [IpocTrie BemecTBa-METaILIHL. 20.10/ dmsnueckue §13 Dopmu- Ymenne Ymenne Ogagenne [IpesenTan
18.10 CBOMCTBa poBaHue paboTaTh ¢ | COTpyAHMYA | HABBIKAMH JJIS ust
15 2 [IpocThie BelecTBa-HEMETAILIBIL. 01.11/ duznyeckue §14, MOHATUS O | YYCOHUKO | Th C MPaKTHUUECKOH
Annorponus. 21.10 CBONCTBa ymp.3 MeTaiax, | M, yUUTENEM B | JEATEIbHOCTH.
16 3 Konmuectso Bemectsa. Mous. 03.11/ OtHocuTenbHas | §15, HeMeTajla | JIONOJHUTE | TOMCKE U
MosspHast Macca. 01.11 aTOMHas 1 ymp.1-3 | X, JLHOM cbope
MOJICKYJIsIpHAs KOJIMYECTB JUTEPATyp I/IH(bOpMaHI/I
MacChl € BeIlecBa. | O, U, CIyIIaTh
17 4 ModsipHbIli 00BbEM Ta30B. 08.11 Komuuectso §16, nepuoaunye | €ro.
BEIIECTBa ymp.1, CKOM
2 CHCTEMOM.
18 5 Pemenue 3amau mo Temam: «Mossiprolii 10.11/ KomnuectBo §15,16
00BeM 2a308, KOIULECIBO BEUYECMBA». 11.11, BEIIECTBA, ymp. 4-
MoJIIpHast 5,c¢.85
Macca,
MOJISIPHBIN
00beM,
MOCTOSIHHAS
ABorazpo
Tema 4. CoenuHeHNs] XHMUYECKHUX J1eMeHTOB (16 yacoB)
19 1 CremneHb OKUCIEHUSI. 15.11 §17, ®opmupoB | YmeHue Ymenue Ywmenue ucnonb- | [Ipesenrary
ynop.1,2 | aHue pabotats ¢ | paboTaTh B 30BaTh 3HAHUS B ust
20 2 Bakneiime kiaaccel OMHAPHBIX 17.11/ §18, MOHATHS O | Y4eOHHKO | mapax, B OBITY.
coequHeHUH. OKCUABIL. 18.11 yop.1 CTENIEHU M, YMEHUE | IpyMIax,
4 OKHCIICHHS | COIOCTaBJI | OTBEYaTh HA
21 3 OcHoBaHwMsI. 22.11 §19, , KI1accoB SATb, BOIIPOCHI
ynp.4-5 | coemuHeHd | paboTaTh C | y4UTeNs.
22 4 Kucnote 2411/ §20, i, uucTeiX | opmynam
25.11 ynp.3,5 | BELIECTBaX | .
23 5 Conu 29.11 §21 U CMECsIX.
24 6 CocraBnenune GopmyI1 coseit. 01.12/ §21,
02.12 ynp.2,3
25 7 O00011eHNE U CUCTEMATH3ALIHAS 06.12 [ToBTOp
3HaHUH 10 TeMe «BakHene Kinacchl €HHue

6I/IHapHLIX COGHHHGHHﬁ))




26 8 AmopbHbBIE B KPHCTAITTHYCCKUE 1 08.12/ AToM. §22 IpesenTar
BeriecTBa. THUIIBI KPUCTAUTHICCKUX 09.12 Moutekyia us
pelIeTox duznueckoe

Teo.
duznyeckue
CBOMCTBa

27 9 Yuctele BemecTsa 1 cmecH. CriocoOsl 1 13.12 Cwmecu. Yuctere | §23
pasJieneHus cMece BEIIIECTBA

28 10 IIpakTuyeckas padora Ne2. «Anammz | 1 15.12/ C.181
nouBsl ¥ Boas» MHceTpykTaxk Th 16.12

29 11 O0001ICHNE U CUCTEMAaTH3AIHS 1 20.12 Cwmecu. Yucteie | §24,
3HaHuit Mo Teme: «CoeMHEHUS BEIIIECTBA yp. 2,

XUMHUYECKHUX DJIEMEHTOBY. 4,7

30 12 KonTpoabnas padora Ne 2 o teme 1 22.12/

«CoeuHEeHUs] XUMUYECKUX 23.12
JIIEMEHTOBY

31 13 MaccoBast 1011 KOMIIOHEHTOB B cMecH | 1 27.12 C. 185

32 14 . IpakTuyeckas: pa6ora Ne3. 1 10.01
«[IpuroroBneHmne pacTBopa caxapa ¢
3aJaHHOX MacCOBOI OJIEH
PacCTBOPEHHOTO BEIIECTBAY
HUncrpykrax Th

33,34 15, 16 Pemenne 3amay Ha HaxX0XKIEHNAE 2 12 —

MAacCOBOM J10JIU KOMIIOHEHTOB CMECH. 17.01/
13-
17.01
Tema 5. U3MeHeHusl, npoucxoasinue ¢ Benecrsamu (12 yacos)
35 1 dusnuecKue ABICHNS B XUMHH. 1 19.01/ Crioco0sr §25, Dopmu- Ymenue Ymenue Ymenue IIpesenTan
20.01 paszencHus yrop. 3 | poBaHue paboTath ¢ | BecTH HHTErPUPOBAThH ust
cMmecei MOHATHII 0 | y4eOHHKO | IHAaJIOr, [IOJIyYEHHBIE

36 2 XuMH4YecKue IBJIeHUS. XUMHUYECKHE 1 24.01 §26 XUMHYECK | M, paborats B 3HAHUS B MIPAKTH-
peakuuu. IlpakTuyeckas padora Ne 4 ux rnepuoguye | napax, YECKOM KU3HU.
«Ha0aoaeHue 3a ropsimeii cBe4oin» peaKknusx, CKOH paboTarts ¢

37 3 3aKOH COXpaHEeHUS MaCcChI BEIIECTBA. 1 26.01/ §27, X THUIIAX, CUCTEMOH, | yUUTENIEM. [IpesenTan
XuMuueckue ypaBHEHUS. 27.01 ymp. 2- | YMEHuUs ITOPUTMO ust

3 MUCaTh M paccTaB-

38,39,4 | 4,5,6 Pac4éTel M0 XUMUYECKUM YpaBHEHUSIM. | 3 31.01, KomuuecTro §28, peakuuu U | JCHUs

0 02.02, BEIIICCTBA. yop. paccras- k030 du-

07.02/ MounsipHas 2,3 JIATh LIUEHTOB B
31.01, Macca. YpaBHEHHUE | XMMHUYECK
03.02, MoJisipHBIiT B UX ypaBHe-
07.02 00BeEM XUMHUYECK HUAX;
41,42 7,8 THUIBI XAMHYECKUX PEAKITHIL. 2 09.02, §29-30 | X yMeHHe




14.02/ yop. 1- | peaknuusx | HHTETPUPO
10.02, 2; BaTh
14.02 3HAHHS U3

43 9 CKOpOCTb XUMUYECKHX PEAKIIHH. 1 16.02/ §31-32 ¢bu3uKy B

KaTanmuzatopsl. 17.02 ymp. XHMHUIO.
2,6

44 10 IpakTuyeckas padora Ne5. 1 21.02 C.183
«IIpu3HaKN XUMHUUECKHUX PEaKLMiD
Hucrpykrax Th

45 11 O0o001IcHNE U CUCTEMAaTH3AlHS 1 28.02 Peakuun §25-32
3HaHUH N0 TeMe «H3menenus, pasyioxeHus, [ToBTOp
npoucxoosyue ¢ 8euiecmeamuy. COCIMHEHUS, UTh

oOMeHa, OCHOBH
3aMelICHUs bIe
TIOHSATH
ST TEMBI
46 12 Kontpoabnasi padora Ne3. o teme 1 02.03/
«H3menenus, npoucxooaujue ¢ 03.03
sewecmeamu.

Tema 6. Teopust 21eKTPOJUTHYECKOI IUCCONMALIMM U CBOICTBA KJIACCOB HEOPraHWYeCKHX coeanHenmii (21 yac)

47 1 PacTBOpeHne kKak QU3HKO — 1 07.03 HonHas cBs3b. §34 Dopmu- ®opmupoB | DopmupoBa | DopmupoBaHHE [IpesenTan
XAMHWYIECKHUU Tpotiecc. THIb KoBaenTHas poBaHHe aHue HUC YMCHHS | YMCHHUS us
pactBopoB. [IOBTOpHBIN HHCTPYKTaK HEToNApHAsA U TOHATHI O | YMCHHSA paboTats WHTETPUPOBATh
no T.b. MOJISIpHASL CBS3b. pacTBopax, | paboTaTh C | HHIAWBUAYyal | 3HAHUS O

HoHbl AIIEKTPO- y4eOHHKO | BHO U B paccTBOpax,
48,49 2,3 DJIEKTPOIUTUYECKAS UCCOLIHAIIHS 2 09.03, Kuciora §35-36, | nUTHYECKO | M, napax, KHCJIOTaX, IpesenTarir
(O) u teopus /] 14.03/ yop. 1, | # aIrOpUTMa | COTPYIHHMYA | OCHOBAHMSAX, ust
10.03, 4,5 JIUCCOlMall | MU Th C COJISIX U OKCHJIaX
14.03 u, COCTaBJIEH | YUHTENEM, B TIOBCETHEBHYIO
50 4 VonHbIe ypaBHEHUS PEaKIUil 1 16.03/ OcHoBaHHe §37, HOHHBIX U MIOHHBIX | YMEHHE JKHU3Hb. IIpesenTan
17.03 ynp.2, YpaBHEHHs | YpaBHEHMH | 3a/1aBaTb us
5 X, Hu BOIIPOCHIL.
C.237 KHCJIOTax, paccraHoB

51 5 VY citoBusI MPOTEKAHUS XUMUIECKUAX 1 §32,37 | OCHOBaHWi | KK [IpesenTan
peaxImii MeXIy pacTBOpaMH 21.03 C.240 ,COJLIX, k03bu- us
DJIEKTPOJIUTOB 10 KOHIIA OKCHJIOB, [UCHTOB B

52-53 6-7 Kucnotst B ceere TO/] 2 23.03, §38, OKHUCJIA- OKHCJIN- IIpesenTan

04.04/ yIp. TEJIbHO- TEJIbHO- usi
04.04, 3,4 BOCCTaHOB | BOCCTaHOB
07.04 WTEJIBHBIX | MTEJIbHBIX
54-55 8-9 OcnoBanus B ceete TOJ] 2 06.04, §39, peaKuuax. | peaKnuusix
11.04/ ymp.3,5
11,14.04
56 10 Oxcupl, UX KIaccupUKAIMs U 1 13.04/ §40




CBOMCTBA. 18.04 yp. 3
57 11 Couu, X CBOWCTBA. 18.04/ §41
21.04 yIp.
2,5
58 12 I'eHeTIgecKast CBA3b MEXKITy KllacCaMHu 20.04/ §42, [IpesenTan
HEOPTaHMYECKUX COCTMHEHHMH. 25.04 ymp. 2- us
4
59 13 IMpakTuueckas paGora Ne6. 25.04/ C.241
«CBolicTBa KMCJIOT, OCHOBaHHUH, 28.04
okcuoB U conein». Mucrpykrax Th
60, 61, 14,15, | OKUCIHUTENBHO-BOCCTAHOBUTEIBHEIE 27.04, [ToBTOp
62 16 peaxiuu (OBP). 02.05, UTH CT.
04.05/ OK.
02.05,
05.05,
12.05
63 17 Pemenne pacueTHBIX 3314 U 11.05/
yOpaXHEHUH 16.05
64 18 HroroBasi KOHTpoILHAsi padoTa Ned 16.05/ §43
3a Kypc XUMHH 8 Kilacca 19.05 ymp.1,7
65 19 AHaIM3 UTOTOBOW KOHTPOJIBHOM 18.05/ [MosTOp
paboTEL. 23.05 UTh
66 20 CBoiicTBa IPOCTHIX H CIOKHBIX 23.05/ C.242
BemecTB B cBeTe TOJ] u OBP 26.05
67 21 IMopTperHas ranepest BEIUKUX 25.05/
XHUMHKOB. 30.05
68 HrtoroBsrit ypok 30.05/
Bcero 68 yacos 8A;
67 gacoB 8 b

COI'JTACOBAHO

HpOTOKOJ’[ 3aCcJaHus MGTOZ[I/I"ICCKOFO COBE€Ta

MBOY nuneii Nel
Or Ne

(moamucsk pyk. MC)

COI'TACOBAHO

3amecTurens aupexTopa mo YBP

(DUO)

« » 20  ropa




Onucanne y4eGHO-MeTOAMYECKOT0, MATEPHAILHO-TEXHHYECKOT0 H HH(OPMAIMOHHOT0 o0ecneyeHHs1 00pa30BaTeILHOr0 Mpouecca.
HatypanbHble 00bekThl. HaTypanbHble OOBEKTHI, HCTONB3yeMbIC B OOYYEHHH XHMHH, BKIIOYAIOT B ce0s KOJUICKIIMM MHHEPAIOB M TOPHBIX MOPOJ, METAUIOB M CIUIABOB, MUHEPAIbHBIX
ynoOpeHnH, uiacTMace, KaydykoB, BOJIOKOH M T. 1. O3HaKOMIICHHE ydalmIuxcs C 0Opa3laMM HCXOJHBIX BEIIECTB, MOIYNPOAYKTOB W TOTOBBIX M3ICTHH IO3BOJIET MONYYUTH HATISIIHOE
MPEACTaBICHNE 00 3THX MaTepHajax, MX BHEIIHEM BHAE, a TaKKe O HEKOTOPHIX (DM3MUYECKHX CBOMCTBaxX. 3HAYMTENbHBIE yJIeOHO-IIO3HABATEIBbHBIC BO3MOXKHOCTH HMMEIOT KOJUICKIIWH,
M3TOTOBJICHHBIE CAMUMH 00ydaromuMucs. IIpeMeTs! ATt TAaKUX KOJUIEKIIUH COOMPAIOTCS BO BPeMs 3KCKYPCHI M APYTHX BHEYPOUHBIX 3aHATHH.
Kosutekuy MCnoiab3yoTcs TOJIBKO U1l 03HAKOMIICHHUS YYaIllMXCsl ¢ BHELUIHUM BHJOM M (DM3MYECKHMH CBOWCTBAMH M3y4aeMBIX BEIECTB M MaTrepuanoB. J[11 mpoBeaeHHUss XUMHUUECKHX OIBITOB
KOJIJIEKIIUM UCTIONB30BaTh HENb3sl.
XuMHYecKHe PeakTHBBI U MaTepuaJbl. OOpalieHre co MHOTHMH BEIleCTBaMH TpeOyeT CTPOroro CoOJI0AECHHS NPaBUII TEXHUKH 0€30MacHOCTH, 0COOEHHO NPH BBINOJHEHUH OIBITOB CAMHMU
ydamuMucs. Bce HeoO0xoanMble Mepbl IPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIINX JOKYMEHTaX M MHCTPYKIUSX, @ TAKIKE B TIOCOOUSX IS yUUTENCH XUMUH.
HawnbGomnee gacTo UCnoabp3yeMble PEaKTHBBI U MAaTEPHAIIBL:
1) mpocThle BemecTBa - Mellb, HATPHH, KAJIbIMI, aTFIOMUHUIA, MarHui, jxene30, UHK, cepa;
2) oxcunsl — meau (1), kansums, sxenesa (1), maraus;
3) KHCIOTHI - COJIsIHAsA, CepHasi, a30THas;
4) OCHOBaHHS - THAPOKCH]] HATPHUS, THAPOKCHU]T KaJIbIHs, THAPOKCH Oapusi, 25%-Hblil BOJHBINA PACTBOP aMMHAKa;
5) comu - xiopuael Hatpust, meau (I1), sxenesa(lll); auTpars! kanus, HaTpus, cepebpa; cynbdarst memu( 1), sxenesa(ll), xkemnesa(lll), anomunus, aMMOHHUs, Kalust, GPOMUI HATPUS;
6) opraHuYecKHe COSANHEHHUS - KpaxMal, TIIHIUPHH, YKCYCHAsi KHCIOTa, METHIIOBBII OpaHKeBbI, (heHOIDTaTCHH, TAKMYC.
XumMnyeckasi JJabopaTopHasi ocy/a, annaparsl 1 Npudopbl. XuMIUecKas IocyAa Moapa3 esiseTcs Ha JIB€ TPYIIBI: AT BBHIIOIHEHUS ONBITOB yYalllUMHCS U IEMOHCTPAIIMOHHBIX OIIBITOB.
[Tpubopsl, anmapartsl ¥ YCTAaHOBKH, HCIIOJIB3yEMbIC HA YPOKaX XUMHH, TOJPA3ACIIIOT HA OCHOBE MPOTEKAIOMINX B HAX (PU3NUCCKUX W XUMHUYECKHX ITPOIECCOB C yYaCTHEM BEIIECTB, HAXOISAIIUXCS
B Pa3HBIX arperaTHbIX COCTOSHHSX:
1) npubops! A1 PabOTHI € ra3aMu - MONTy4YeHHE, COOUpaHUEe, OUYMCTKA, CYLIKa, IOTJIOMEHUE Ta30B; PEaKIMU MKy TIOTOKAMH Ta30B;
2) ammapaTbl W NPUOOPHI AJIS ONBITOB C XXUAKMMH M TBEPABIMH BELICCTBAMHU - IIEPErOHKA, (PMIIbTpOBaHHE, KPUCTAJUTM3ALMS; MPOBEJCHUE PEaKLUHHd MEXKIy TBEpABIM BELICCTBOM H
KUAKOCTBIO, JKUAKOCTBIO U JKUJAKOCTBIO, TBEPABIMU BEIICCTBAMMU.
Bae 3101 KmaccuuKauy HaXOAATCS JIBE TPYIIIBI YIeOHOH anmaparypsl:
1) U U3YUYCHUSA TCOPETUYCCKUX BOIPOCOB XUMUHU - WIIJIIOCTpAlUA 3aKOHA COXpaHCHHS MacCChbl BEIIECTB, JEMOHCTpAIUA BJICKTPONPOBOJHOCTH PACTBOPOB, NEMOHCTpAUA ABUXCHUSA
HMOHOB B 3JICKTPUYCCKOM TTOJIC; I U3YUYCHHUS CKOPOCTHU XHUMHUYECKOH pC€aKiI U XUMHUYECKOI'0 paBHOBECHUS,
2). JuIsl WIUTIOCTPALMHA XUMHYECKAX OCHOB 3aBOJACKHX CIIOCOOO0B MOJTYy4YeHHS HEKOTOPBIX BEIIECTB (CEpPHON KHCIOThI, aMMHaKa U T. I1.).
BcnomorarenbHyro posib HIpaloT U3MEPHUTEINILHBIE U HarpeBaTeIbHbIE IIPHOOPHI, Pa3IMYHbIEC IIPUCIOCOOICHNUS ISl BHIIIOIHEHHUS OTIBITOB.
Moaean. O0beKTaMi MOJICIIMPOBAHMS B XMUMHUH SBIISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAIIIbI, 3aBOJICKHE aMIapaThl, a TaKKe MPOUCXOSIINE NpoLecchl. B mpemnosaBaHny XMMHUM HCIIOJIB3YIOTCS
MOJIENIM KPHUCTAJUIMUECKUX PELIeTOK anMasa, rpadmura, cepsl, pocdopa, okcuna yriaepoma(lV), mona, xenesa, meau, Maraus. HaOopbl Mozieneli aToMOB Il COCTaBJICHHS IApOCTEP)KHEBBIX
MoOZeJIeN MOJIEKYJI IIPU U3YYEHUH OpPTraHUYECKON XUMUU.
YuyeGHble MOCOOMS HAa NeYaTHOW OcHOBe. B mpoiecce oOyueHHsi XMMHU HCIIOJIB3YIOTCS CIIEAYIONIME TAaOJUIBI MOCTOSHHOTO 3KCHOHMpoBaHuUs: «llepuoanyeckas cucTeMa XMMHUYECKHX
anemenToB [l. 1. MenneneeBa», «Tabiuia pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJNEH», «IIEKTPOXUMHUCCKUH DSl HAIPSDKEHUH METaIIOBY.
Jlng opranu3anuu caMoCTOATENbHOW paboThl 00yUYaIOMMXCs Ha yPOKax MCIOIB3YIOT pa3HOOOpa3Hble TUIAKTHYECKHE MaTepHallbl: TETPaad Ha MeYaTHON OCHOBE, KapTOUKH C 3aJaHUAMHU pa3sHON
CTENEHU TPYAHOCTH ISl U3YyUEHHs: HOBOTO MaTepuaa, CaMONIPOBEPKH U KOHTPOJIS 3HAHUH yJyaluXcs.
JKPaHHO-3BYKOBbIE CPeICTBA 00y4YeHNsl. DKPaHHO-3BYKOBbIE TIOCOOMS JEISATCs HA TpH OOJbIINE TPYIIIBI: CTAaTHUYHbIE, KBa3UAWNHAMUYHBIE U JTUHAMH4YHbIe. CTATHYHBIMU SKPaHHO-3BYKOBBIMH
cpeacTBaMu OOY4EHUs! SIBIISIIOTCS TUA(WIBMBI, AWAIIO3UTHBEI (CNAibl), eMHUYHBIE TPaHCHAPAHTHI Ui rpadonpoekropa. Cepuu TpaHCHIApaHTOB ITO3BOJISAIOT UMHUTHPOBATH JBIXKCHUE ITyTEM
MIOCJIE/I0BATEIILHOTO HAJIOKEHUSI OJTHOTO TpaHCIapaHTa Ha Apyroi. Takue cepun OTHOCAT K KBa3HJMHAMHYHBIM 3KPaHHBIM IT0COOMSIM.
I_II/IHaMI/I‘IHI)IMI/I OKpPaHHO-3BYKOBBIMH MMOCOOUSIMU SIBJISTFOTCSI IMPONU3BEACHUA KI/IHeMaTOFpa(i)a: JOKYMEHTAJIbHOTO, XPOHUKAJIIBHOT O, MYJIbTUIUINKAITUOHHOTO. K sToi1 ke TpynIe OTHOCATCA dKPaHHO-
3BYKOBBIE CPE/ICTBA 00Y4EHUS, U IPEAbABICHNS HHPOPMAIIUN KOTOPBIX HE00X0IMMa KOMIBIOTEPHAS TEXHUKA.
TexHuuyeckue cpeacTBa o0ydeHus. [Ipm KOMIIEKCHOM HWCHOJB30BAHUU CPEACTB OOyUeHHs HEM30€XEeH BONPOC O BO3MOXKHOCTH 3aMEHBI OJHOTO IIOCOOHMS APYTHM, HampHMep
JIEMOHCTPAIIMOHHOTO WJIN JTa0OpaTOPHOTO OIBITA ero n3o0pakeHneM Ha skpaHe. VHpopmanus, coaepkamasicst B 9KpaHHOM TIOCOOHH, MTPEACTABIseT COO0 NI OTpaXeHNE PealbHOT0 MUPA, U



IIO3TOMY OHA JOJDKHA UMETh OTIOPY B YYBCTBEHHOM ONBITE O0yJaronuxcs. B mpoTHBHOM cirydae GOpPMHPYIOTCS HETpaBWIIbHBIE M (popMaibHbIe 3HaHUA. OCOOEHHO OmacHoO (hopMHUpOBaHHE HCKa-
KCHHBIX MIPOCTPAHCTBEHHO-BPEMEHHBIX MPEACTABICHUH, TOCKOIBKY SKPaHHOE MMPOCTPAHCTBO W BPEMsI 3HAUNUTENFHO OTJIMYAIOTCS OT PEalbHOTO MPOCTPAHCTBA M BPEMEHH. DKpaHHOE mocolue He
MOJKET 3aMEHHUTH CO0OW peanbHBIH 00BEKT B MPOIECCE €0 MO3HAHUS BBHIY TOTO, YTO HE MOXET OBITh HCTOYHHKOM YYBCTBEHHOTO ONBITa O CBOIMCTBAX, CYIIECTBEHHBIX IPH W3yYECHUH XUMUU:
[BeTe, 3amaxe, KPUCTALIMYSCKOM CTPOCHUH H T. A. B TO ke BpeMs IpH HANWYMH Y YYaIIUXCS JOCTaTOYHBIX YYBCTBEHHBIX 3HAHWK Ha HEKOTOPHIX dTalax OOYYEeHHUS BOCIPOM3BEICHHE XHMH-
YECKOT'O OIMBITa B SKPAHHOM MOCOOMH MOXKET OBITH 00JIee 11eJIeCO00pa3HBIM, YeM €0 MOBTOPHAS IEMOHCTPAIIHS.

IInanupyemsie pe3yJbTaThl H3y4YeHHs Y4eOHOI0 NMpeAMeTAa.
B pesynbraTte u3ydyeHust XUMUH Ha 6a30BOM YPOBHE YUCHHK JOJDKEH

3HATBH/TIOHUMATh:

XMMHUYECKYIO CHMBOJIMKY: 3HAKH XUMHYECKHUX JIEMEHTOB, (DOPMYJIBI XUMHUYECKHX BEIECTB, YPAaBHEHHS XUMHUECKHUX PEAKIIHH;

Ba)KHEHIINE XMMHYECKHUE MOHATHA: BELIECTBO, XMMHUYECKHH JIEMEHT, aTOM, MOJEKyNa, OTHOCUTEIbHBIE aTOMHAs M MOJICKYJISIPHAs MacChl, HOH, JUIOTPOIHSA, W30TOINBI, XMMHUUYECKAs
CBSI3b, NEKTPOOTPHLATEIBHOCTD, BAJICHTHOCTD, CTETIEHb OKHCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, BELIECTBA MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHMS, PacTBOPBI,
NIEKTPOIHUT U HEINEKTPOIHT, IEKTPOIUTHUECKAS JUCCOLUALS, OKUCIUTENb U BOCCTAHOBUTEND, OKHCICHHE M BOCCTAHOBIICHUE, TEINIOBOW 3((EKT peaknny, CKOPOCTh XUMHUYECKOH
peaKLuy, KaTannu3, XUMUIECKOe paBHOBECHUE, YIIICPOAHBIN CKeJeT, QyHKIMOHAIbHAS TPYIIa, U30MEPHsL, TOMOJIOTHS;

OCHOBHBIE 3aKOHBI XMMUH: COXPAHEHHUS MacCHI BEIIECTB, IOCTOSHCTBA COCTABa, IEPHOANIECKUN 3aKOH;

OCHOBHBIE TEOPUH XUMHUU: XUMUUECKON CBSI3H, SIEKTPOIUTUIECKOI TUCCONMALIUH, CTPOCHUS OPraHUYECKUX COSANHEHUH;

Ba)KHEHIIMEe BEIIECTBa U MaTEepHalbl: OCHOBHbIE METaJUIbl M CIUIABBI; CEpHAsl, COJISIHAs, a30THAs M YKCYCHAas KHCJIOTHI; IIEJIOYH, aMMHAK, MHHEpaJIbHbIE YAO0OpEHHsl, METaH, dTHIICH,
areTuiieH, OEH30J1, 3TaHOJI, XKHPbI, MbUIA, [IIOK03a, caXxapo3a, KpaxMa, KJeT4aTka, OeIKH, HICKYCCTBEHHbIE U CHHTETHYECKHE BOJIOKHA, KaYYyKH, IJIaCTMACChI;

HA3bIBATh: 3HAKU XUMHYECKHX 2JIEMEHTOB, H3y4EHHBIE BEIIECTBA 10 «TPUBUAIIBHON» MIIH MEXIYHApPOIHOH HOMEHKIIATYPE;

onpeaesTh: BAICHTHOCTh U CTENEHb OKUCIEHHU XUMHYECKUX JJIEMEHTOB, THII XUMHYECKON CBS3U B COEIMHEHHMSAX, 3aps]] MOHA, XapaKTep cpelbl B BOAHBIX PACTBOPAaX HEOPraHUYECKHX
COCIMHEHUH, OKHCIUTEIb U BOCCTAHOBUTENb, IPUHAAJIEKHOCTD BEIECTB K PA3IMYHBIM KJIACCaM OPraHUYECKHX COCIUHEHNN;

XapaKTepU30BaTh: 3JICMEHTHl MaJbIX MEPHOAOB IO MX IMOJOXKEHHIO B mepuoxndeckoil cucreme J[.M.MenzneneeBa; o0mue XUMHIECKHE CBOICTBA METAJUIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX U OPTaHUYECKUX COCIUHEHUI; CTPOEHNE U XMMUYECKHE CBONCTBA H3YYEHHBIX OPTaHUYECKUX COEINHEHNN;

O0BSICHATH: 3aBUCHMOCThH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; MPUPOTY XUMHUYECKON CBSA3U (MOHHOM, KOBAJIEHTHOH, METAIITMYECKON), 3aBUCHMOCTh CKOPOCTH XHMMHUYECKOH
PEaKIMU U MOJIOKEHHUSI XUMUYECKOTO PaBHOBECHS OT PAa3JINYHbIX (PaKTOPOB;

BBINOJIHATh XUMHYECKUI HKCIEPUMEHT 10 PACIO3HABAHMIO BAXKHEHMIITNX HEOPTaHMYECKUX (KHCIOPO, BOJOPO, YITIEKUCIBIA ra3, aMMHaK, PacTBOPHI KHCIOT U IIEJOYeH, XJIOpHA-,
cyibdar -, KapOOHAT-HOHbI, HOHBI AMMOHHSI) ¥ OPTaHUYECKHX BELIECTB;

BBIYHCJIATH: MacCOBYIO JIOTIO XHUMHYECKOTO JIEMEHTa Mo (OpMysie COSJUHEHHs, MACCOBYIO JIOJII0 PACTBOPEHHOIO BEIECTBA B PAcTBOPE, KOJIMYECTBO BEIIECTBA, OOBEM WM Maccy
PEareHTOB WIU IPOAYKTOB PEAKIUU.

MPOBOAUTH CAMOCTOSITEIBHBIN TTOMCK XHUMHYECKOH WH()OPMAINHU C MUCIIOIb30BAHUEM Pa3IMYHBIX NCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX M3IaHWH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WurtepHeTa); NCTIONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH U1l 00pabOTKH U Mepeaay XUMHIECKOH MHQOPMALINY U ee IIPECTaBICHNS B Pa3IMYHbBIX (hopMax;

HCIOJIb30BATH NPHOOPETEHHBIC 3HAHNS M YMEHHUS B NPAKTHYECKOM JesITeIbHOCTH H NOBCeJHEBHOM KM3HHU IS

00BSCHEHHUS] XUMHUUECKHX SBJICHUH, IIPOUCXOAAIINX B IPHPOJE, OBITY M Ha IIPOU3BOJICTBE;

ONpENEIeHUs] BO3MOXKHOCTHU MPOTEKAHMS XUMUYIECKHX MPEBPAIIECHUH B PA3IMYHBIX YCIOBUAX U OLICHKH UX MOCIEICTBUI;

HKOJIOTHYECKH TPAMOTHOTO MOBEJIEHH B OKPYKaIOIIEH Cpeie;

OLICHKH BJIMSIHUS XMMHUYECKOIO 3arpsI3HEHUS OKPYIKaroLEH Cpe/ibl HA OPTaHUu3M YEJIOBEKA U IPYTUE )KUBBIE OPTaHU3MBI;

6e30macHOro 0OpameHns ¢ TOPIOYNMHU M TOKCHYHBIMH BEIIECTBAMH, JJAOOPATOPHBIM 000PYIOBaHHEM;

MIPUTOTOBJICHUS PACTBOPOB 3aJJaHHON KOHIIGHTPAIMH B OBITY ¥ Ha TIPOU3BOICTBE;

KPUTHYECKOH OIEHKH JOCTOBEPHOCTH XUMHUYECKON MH(POPMAILIH, TOCTYMAIOMIEH U3 Pa3HBIX HCTOYHHUKOB.

JIOKyMEeHTBI:



=

[Tpukaz Munob6paayku ot 17.12. 2010r. Ne 1897 «O06 yTBepxnenun u BBenenuu B aericreue @I'OC OOO0»

2. Tlpuka3 Munobprayku ot 17.05.2012 Ne 413 «O6 yrBepxkneHnn u BBeacHuu B neiictue ®I'OC cpearero( morHOro) o01ero oopa3oBaHus»

3. TIucemo Munucrepcra oopazoBanus u Hayku P® ot 19 ampenst 201 1r. Ne03-255 «O BBeaeunu ¢enepaibHbIX TOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB OOIIEro
00pa3oBaHI»

4. Tlpuka3z Munobpraayku Poccun ot 7 mtoHs 2012 1. Ne 24480 «O06 yrBepkaeHUH (enepaabHOTO roCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CpenHero (IIOIHOTO) 00Iero
00pa3oBaHUs»

5. ®dexpeparbHOTO TOCYIapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAAPTAa OCHOBHOTO 00IIero oopasosanus (mpuka3 MuHIcTepcTBa 00pa3oBanms U Hayku Poccmiickoit @enepannu ot 17
nexabpst 2010 . Ne 1897)
6. IlpumepHbIe mporpaMMsl 10 yUeOHBIM IIpeaMeTaM QeepaabHOro 6a3ucHOro y4eOHOro IiaHa.

Pexomennyemas aureparypa.
1. Jlureparypa, Hcnojib3yeMasi yUuTe eM:

- OCHOBHAs Tumepamypa

1. I'abpuensu O.C. IIporpamma kypca xumuu st 8-11 kaccoB 00meo0pazoBaTebHbIX yupexaeHuit. — M.: [lpoda;

2. I'abpuensu O.C. Xumus: 8 kiace : yaeOHHUK st 0011[e00pa3oBaTeNbHbIX yupexacauii. — M.: Jlpoda.

- 0ONOIHUMENbHAS TUmepamypa

1. T'adpuensu O.C. U3yyaem xumuro B 8 k1.: aupaktudeckne marepuansl / O.C. ['abpuensa, T.B. CymupHOBa. — M.: biuk mroc

2. Xumus: 8 Kiacc: KOHTPOJBHEIE U MpoBepodHbie padoThl k yueoruky O.C. 'abpuensHa «Xumus. 8 ximaccey / O.C. 'abpuensH, I1.H. bepeskun, A.A. YmakoBa u ap. — M. : [Ipoda;
3. 'abpuens O.C., Buckoboitankosa H.I1., AmrykoBa A.B. HactonsHas kaura yuntens. Xumus. 8 ki1.: Metoamueckoe nocodue. — M.: JIpocda;

4. I'adbpuensa O.C., Pynos H.H., TonkyHoB B.W. Xumideckuii 3KCIEpUMEHT B mkoie. § kiacc. — M.: Ipoda

5. Amxumuk (http://www.alhimik.ru/) - oguH U3 Ty4mnx caliTOB pyCCKOS3BITHOTO XUMUIECKOTo VIHTepHEeTa OPHEHTHPOBAHHBIA Ha YUUTEIS U YUSHHKA, IPENOJaBaTeNsl U CTyACHTA.

2. Jlutepatypa, peKOMeHIyeMas s YIAIuXCs.
- OCHOBHAs TUMepamypa
Tabpuensn O.C. Xumus: 8 kiacc : yaeOHUK /i 001ieo0pa3oBaTeNnbHbIX yupexaeHuit. — M.: [Ipoda.
- donoaHumMenNbHasa Iumepamypa
1. Kypnan «XuMus B IIKOJIEY;
2. Kontpen - Xumus s Beex (http://kontren.narod.ru). - mHQOpMaIIIOHHO-00pa30BaTENBHBIA CANT AJSA TEX, KTO HU3yJaeT XMUMHIO, KTO €€ MPEIoJIaeT, A BCEX KTO HHTEPECyeTCs] XUMHUCH.
3. Amxumuk (http://www.alhimik.ru/) - ogun u3 nydiinx caiToB pycCKOS3bIYHOTO XUMHUYECKOT0 VIHTepHETa OPUEHTUPOBAHHBIN HA YIUTEIIS U YICHHUKA, TIPETIOIABATEIIS M CTYICHTA.
4. DHUMKJIONEANYECKUH CIIOBAPh IOHOIO XUMHKA

3. Menuapecypchl.
— CD «Heopranuyeckast XUMHA», U3ATEIbCTBO «Y YUTEIIbY
—  CD «lIkona Kupwinta 1 Medonusi», U31aTeabcTBO «YUUTETb»
—  Xwumus. [IpocBemenne «Heoprannyeckas XuMus»,. 8 kimacc. (Ha 2-X IUCKax)

—  Xwumus (8-11 kmacc). Bupryanbsnas taboparopus (yaeOHOE 3JIEKTPOHHOE M3/IaHHE)



