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8 ki1acc (2 yaca B Hegeqro, Beero 68 yacos) YMK O.C.I'adpuessin PI'OC

HOACHUTEJIBHAA 3AIINCKA

Paboyas mporpamma yueOHOTO Kypca MO XHMHH Ui § Kilacca pa3paboTaHa Ha OCHOBE
®I'OC BTOpOro MHOKOJEHMS, NPUMEPHOW MpOrpaMMbl OCHOBHOTO 00I1Iero oOpa3oBaHUs IO
xumuu (0a30BbIi ypoBeHb) u aBTOpckod mporpammbl O.C. T'abpuensina (IMabpuensn O.C.
nporpamMma Kypca xumud st 8-11 kimaccoB 00meoOpa3zoBaTenbHBIX —YUpexaeHud M:

Hpoda,2010r).

[Iporpamma paccuntana Ha 68 wuacoB (2 waca B Hexmento). JlanHHas mporpamma
KOHKPETU3HPYET COAEp)KaHUE CTaHAapTa, Ma€T pacrpelelieHHe y4eOHBIX YacoB IO pasJieinaM
Kypca, TOCIEAOBATeIbHOCTh HW3YYEHUS TEM M Pa3lielioB ¢ YyIETOM MEXKIPEIMETHBIX U
MPEIMETHBIX CBSI3€H, JJOTHKH y4eOHOTO MpoIecca, BO3PACTHBIX 0COOEHHOCTEH yJamuxcsl.

XuMus, Kak OJIHA W3 OCHOBOIIOJIATAlOMIMX OO0JacTell eCTECTBO3HAHUS, SIBISICTCS
HEOTHEMJICMOW YacThi0 0Opa30BaHUS IIKOJHLHUKOB. KaXIbIi YeIOBeK KUBET B MUPE BEIICCTB,
MMO3TOMY OH JIOJDKCH HMMETh OCHOBBI (DYHJIAMEHTAIBHBIX 3HAHUN 10 XUMHUHU (XUMHYECKas
CUMBOJIMKA, XWMHYECKUE TIOHATHS, (DAKTBI, OCHOBHBIC 3aKOHBI M TEOPHH), IO3BOJISIONIUE
BBIPA0OTATh MPEJICTABICHUS O COCTaBE BEIIECTB, UX CTPOCHUH, MPEBPAICHHIX, TPAKTHUESCKOM
WCTIOJIb30BAHNH, @ TaKXKe 00 OMAaCHOCTH, KOTOPYIO OHHM MOTYT MPENCTaBIATh. M3ydass xummuto,
yyalmuecss Y3HAlOT O MaTepHajJbHOM EIMHCTBE BCEX BEHIECTB OKPYXKAMOMIETO MHpa,
0OyCIIOBICHHOCTH CBOWCTB BEIIECTB WX COCTABOM U CTPOCHHEM, II03HABAEMOCTH U
MPECKa3yeEMOCTH XUMHUYECKUX sABJIEHUU. M3ydeHue CBOMCTB BEIIECTB M WX MPEBPALICHUI
CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBINUICHHS, a MpaKTH4Yeckas padoTa ¢ BeleCTBaMU
(JtabopaTtopHBIC OMBITH) — TPYAOIIOOMIO, aKKYpaTHOCTH U coOpaHHOCTH. Ha mpumepe xumuun
yyaluecs: MOJyYarT MPEACTABICHHUS O METOJaX MO3HAHWs, XapaKTEePHBIX Ui €CTECTBEHHBIX
HayK (3KCIIEPUMEHTAILHOM U TEOPETHUECKOM).

PaGovass mporpamma y4eOHOro Kypca XUMHH Ui 8 Kiacca COCTaBJICHa Ha OCHOBE
[IpuMepHO# mporpaMMbl OCHOBHOTO 0O0IIEero oOpa3oBaHUsi MO XUMHUHU (0a30BBIA ypOBEHb) U
IporpaMMbl Kypca XUMUHM JUIS y4alluxcs 8 KIaccoB 0O0IIeo0pa3oBaTeIbHBIX YUPESIKICHUN
aBTopa O. C. I'abpuensna (2010 roxa).

[Iporpamma paccuutana Ha 68 yacoB (2 yaca B HEIENIO), B TOM YUCJIE€ HA KOHTPOJbHBIE
paboTel- 4 yaca, MpakTH4YecKHe paboThl —7 YacoB.

CopnepxaHre TPOrpaMMbl HANpaBJICHO HA OCBOCHUE YYAalIUMUCA 3HAHUWA, YMEHUU H
HaBBIKOB Ha 0230BOM YpOBHE.

He.]m HU3YyUCHUA XUMUU B 8 Kiacce:

* OCBOCHHE BAXHEWINIMX 3HAHUH 00 OCHOBHBIX IOHSTHSAX M 3aKOHAX XHUMUU, XHUMHUYECKOH
CHUMBOIJIUKCE,

¢ OBJIaACHHUC YMCHUAMU Ha6J'IIOI[aTB XUMHUYCCKUEC ABJICHUA, TIPOBOAWUTH XHMHUYECKUM
OKCIICPUMCHT, NPOU3BOJUTL pPaCdYCThl HA OCHOBC XUMHUUYCCKUX (bOpMy.l'I BCIICCTB U ypaBHeHI/Iﬁ
XUMHWYCCKUX peaKuHﬁ;



* pa3BUTHE MO3HABATEIbHBIX HHTEPECOB M HMHTEIUIEKTYAJIbHBIX CIIOCOOHOCTEH B mpolecce

MMPOBCACHUA XHUMHYCCKOI'O OSKCICPpUMCHTA, CaMOCTOATCIBHOIO HpHOGpeTeHI/IH 3HAaHUM B

COOTBCTCTBHUH C BOSHHKAOIIUMMH KN3HCHHBIMU HOTpe6HOCTSIMI/I;

¢ BOCIIMTAHUC OTHOLICHUA K XHMHHU KAaK K OJHOMY U3 (byHI[aMCHTaJIbHBIX KOMIIOHCHTOB

€CTECTBO3HAHUS U 2JIEMEHTY O0IEeYeIOBEUECKON KyIbTYPBI;

* TNPUMEHEHHWE TMOJYYCHHBIX 3HAHUW M yMEHHWH Ui 0€301acHOr0 MCIOJIb30BAHUS BEIIECTB U

MaTCpurajioB B 6I>ITy, CEIIbCKOM XO3SIHCTBE U Ha MMPON3BOACTBEC, PCHICHUA MPAKTUUCCKUX 3ada4

B HOBCGZIHGBHOﬁ KU3HHU, NPCAYIIPCIKACHUA ﬂBJ’IeHI/II\/JI, HaHOCAIIUX BpPCO 3J0POBbBIO YCIIOBCKA U
OKpYXKarollen cpene.

3amauu:

1.ChopmupoBaTh 3HaHUE OCHOBHBIX TOHSATUH U 3aKOHOB XUMUU;

2.

BocnuTeiBaTh 0011€49€TI0BEUECKYIO KYIBTYPY;

3. Yuute HaOM01aTh, MPUMEHSATH MOJTYYEHHbIE 3HAHUS HA TPAKTUKE.

JINYHOCTHBIMH Pe3yJbTATAMHM H3y4EHUs NpeaMera «XHMHUsS» B 8 Kiacce SBISIOTCS
CIIEYIOINE YMEHUS:

OCO3HAaBAaTh E€IUHCTBO U LEJIOCTHOCTh OKPY)KAIOIIETO MHpa, BO3MOKHOCTH €rO
MMO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JTOCTIKCHHUI HAYKH;

MOCTETIEHHO BBICTPaUBaTh COOCTBEHHOE IEJIOCTHOE MHUPOBO33PEHHE:  OCO3HABaTh
MOTpeOHOCTh M TOTOBHOCTh K CaM0OOpa3oBaHHIO, B TOM YHCIE M B paMKax
CaMOCTOSITEJIbHOM I€ATEIbHOCTH BHE IIKOJIbBL;

OIICHUBATh >KM3HEHHbIE CUTYyallUd C TOYKU 3peHus Oe3omacHOro oOpasza KHU3HU U
COXPaHEHUS 3/I0POBBS;

OIICHUBATh FKOJIOTMYECKUN PUCK B3aUMOOTHOILIEHUI YeloBeKa U MPUPO/IbI.
(hopMHpOBaTh 3KOJOTHYECKOE MBIIUICHHE: YMEHHE OLIEHUBATh CBOIO JIESATEIBHOCTh U

MOCTYIIKH JIPYTUX JIFOJICH C TOYKH 3PEHHS COXPAHCHUS OKPYXKAIOIIEH Cpe/ibl - TapaHTa
YKU3HU M 0J1aronoTyqus JIFoAed Ha 3eMIie.

MeranpeaMeTHBIMU DpE3yJIbTaTaMH HM3YYEHHS Kypca «XUMHs» sBIseTcs (HopMUpOBaHHE
YHUBEpCaIbHBIX yueOHbIX neiicTBuii (Y'Y ).

Peeyiamusnvie YVII.

CaMOCTOSITENIbHO OOHApYKUBaTh U (HOPMyIUpOBaTh Y4eOHYIO MPOOIEMY, OMPENeNsiTh
1enb y4eOHOU e TeNbHOCTH;

BBIJIBUTaTh BEPCUU PELICHUS MPOOJIEMbI, 0CO3HABATh KOHEUYHBIN pe3yabTaT, BHIOUPAThH
13 MPEATIOKEHHBIX U HCKaTh CAMOCTOSATEIBHO CPEACTBA JOCTHXKEHUS 1IEeIH;

COCTaBIIATh (MHIUBUIYAIBHO WM B TPYIIINE) TUIaH PEIIeHUs TPOOIIeMBI;

paboTas TO TIUIaHy, CBEpPATh CBOM JEHCTBUS C IENbl0 W, NpU HEOOXOIMMOCTH,
WCIIPABIIATH OMIUOKU CaMOCTOSITENIBHO;

B JIMAJIOTe C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSTEIBHO BHIPAOOTAHHBIE KPUTEPUH
OLICHKH.

Tloznasamenvuvie YYJ/I:

aHaJM3UpOBaTh, CPaBHMBAThH, KiIacCU(UIMPOBATH W 0000ImaTh (HAaKThl M SBICHHS.
BBISBIATH IPUYMHBL U CIIEACTBUS MPOCTHIX SBJICHUM.

OCYIIECTBIISATh CPAaBHEHHE, KIACCHU(PHUKAIINIO, CAMOCTOATEIBHO BBHIOMpas OCHOBAaHUS U
KPUTEPHH VIS YKa3aHHBIX JIOTHYECKUX OTEeparuii;



® CTPOUTH JIOTUYECKOE pACCYKIEHHE, BKIIOYAIONIEC YCTAHOBJICHHE IPUYUHHO-
CJIIEJCTBEHHBIX CBS3EH.

® CO3/aBaTh CXEMAaTHYECKHE MOJICH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BeKTa.

® COCTaBIISITh TE3UCHI, PA3IIMIHBIC BUIBI TUTAHOB (IMPOCTHIX, CIIOKHBIX U T.I1.).

e TIpeoOpazoBLIBATh HHPOPMAIIMIO W3 OJHOTO BHJA B IPYroi (TaOIHUILy B TEKCT | IIp.).

® YMETh OIpPEACIATh BO3MOXHBIC HCTOYHUKH HEOOXOJUMBIX CBEICHUMW, MPOW3BOIHUTH
MMOUCK MH(POPMAIUH, aHATH3UPOBATEH M OIEHUBATH €€ TOCTOBEPHOCTD.

Kommynuxamuenwvie YV/I:

CaMOCTOSATENBHO OPraHU30BbIBaTh yueOHOE B3aMMOJEHCTBHE B rpymnme (onpenensiTs ooume
LeJIU, PaCIPEAEIATh POJIH, 10rOBapUBATHCS APYT C IPYTOM U T.[I.).

Hpe}IMeTHbIMI/I pe3yJbTaTaMi U3YYCHUA ITPEAMETA ABJIAIOTCA CICAYIOMIUC YMCHUA!

® OCO3HAaHMUC POJIM BEUICCTB!
- OpCACIATE POJIb PA3JIMYHBIX BEHICCTB B IIPHUPOJAC N TCXHUKE,

- OOBSICHSTD POJIb BEIIECTB B UX KPYTOBOPOTE.

® PacCMOTPEHUE XMMHUYECKHUX ITPOLIECCOB:
- IPUBOJIUTH ITPUMEPBI XUMUYECKUX MPOLIECCOB B IPUPOJIE;

- HaXOJUTb YCPThI, CBUACTCIILCTBYIOIINUE 00 O6H_[I/IX IIprU3HaKaxX XUMHUYCCKHUX MPOUCCCOB U
HX pas3siinuuiax.

® JICITOJIb30BaHNE XMMHYCCKUX 3HAHUH B 6I)ITyZ
— 00BICHATHL 3HAYCHUE BC€HICCTB B XXU3HU U XO3SICTBE UeIOBEKa.

® 00BACHATH MUP C TOYKHU 3PpCHUA XUMHUH:
— HNEePCUHUCIIATD OTIIMYUTCIIbHBIC CBOMCTBA XUMUUECKHX BCIICCTB,

— pas3jindaTb OCHOBHbLIC XUMHNYCCKHC ITPOUCCCHI;
- OIMPCACIIATL OCHOBHBIC KJIACChI HCOPIraHUYCCKUX BCIICCTB,
- IOHUMAThb CMBICII XUMHUYCCKUX TCPMUHOB.

® OBJIa/ICHHE OCHOBAMU METOJIOB [TO3HAHUS, XapaKTEPHBIX JIJIsl €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METOJIbl XUMUYECKOW HayKu (HAOIIOJIEHUE, CPAaBHEHHUE, SKCIIEPUMEHT,
M3MEpEHUe) U UX POJIb B IO3HAHUU MTPUPOJIBI;
- MPOBOJIUTH XUMUYECKHUE OMBITHI i SKCIIEPUMEHTHI U OOBSICHSITH UX PE3YNIbTATHI.

® YMCHUC OLCHHBATH IMOBCACHUC YCIIOBCKA C TOYKU 3PCHUS XUMHYECKOH 0€30IMacHOCTH I10
OTHOIICHHUIO K YCJIIOBCKY U IIPUPOAC:
- UCIIOJIB30BaTb 3HAHUA XUMHU IIpU CO6J'IIO,Z[€HI/II/I IpaBHJI HCIIOJIb30BaHUS OBITOBBIX

XUMHUYCCKHUX IIPCIIApaTOB;
— pa3jinvdaThb OIMACHBbIC U 0e30I1acHbIC BCIICCTBA.

Pabouyas nporpamma nocTpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOIX0/1a. DTO JOCTUTaeTCs
IyTEM BBIYWJICHEHUS IUIAKTHUYECKOM EIMHUIBI — XMMHUYECKOTO 3JIeMEHTa - U JajbHeHiiem
YCIOXKHEHMH M PACHIMPEHHM €e: 3JIeChb TaKOBBIMU BBICTYMAIOT (OPMBI CYIIECTBOBAHUSA
(cBOOOIHBIE aTOMBI, IPOCTBHIE U CIIOXHBIE BellecTBa). B mporpaMme yduThIBaeTCS peanu3aius
MEXIIpeIMETHBIX CBs3eil ¢ KypcoMm ¢u3uku (7 kiacc) u Ouonoruu (6-7 Kiaccel), TA€ AaeTcs



3HaKOMCTBO C CTPOCHHEM aTOMa, XMMHYECKOH OpraHM3aleld KJIeTKH M MpolieccaMd OOMeHa
BEIIECTB.

OcHOBHOI (opMOI Opranuzanuu y4eOHOTO Tpolecca SBISIETCS KIACCHO-YypOUYHAS
cucremMa. B KkadecTBe [OMOJHUTENBHBIX (OPM OpraHM3alUMu 00pa30BaATENBHOTO Ipoliecca
UCIIOJIb3YeTCS ~ CUCTEMa  KOHCYJIbTAlIMOHHOM  TOJJICPKKH, WHAWBUAYAIbHBIX  3aHSITHH,
CaMOCTOsTENIbHAsT paboTa yJamuxcsi C WCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTHUH.

[Ipeobianaromieid GopmMoii KOHTPOJISI BBICTYIAIOT MUCHEMEHHBIN (CaMOCTOSTEIIBHBIC U
KOHTPOJIbHBIE pabOTHI) U YCTHBIH onpoc (cobeceroBaHue).
HcxoqHbIMU TOKYMEHTAMH UISI COCTaBJIEHUsI NMpuMepa padodeil mMporpamMmbl

SIBUJIUCH.

1. Ilpuxa3z Muno6pnayku ot 17.12. 2010r. Ne 1897 «O0 yrBep»AeHUU U BBEJIEHUU B
nerictsue ®I'OC OO0y

2. Tlpuxa3z Munoopuayku ot 17.05.2012 Ne 413 «OO0 yTBEp>I€HUU W BBEJCHUU B
neiicteue ®I'OC cpeanero( moaHOTO) 00IIEr0 0OpPa30BaAHUSN

3. Tucemo MunncrepcTBa 06pasoBanus 1 Hayku PO ot 19 anpenst 201 1r. Ne03-255 «O
BBEJICHUHU (heiepalibHBIX TOCYJApCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OOIIETO
00pazoBaHU

4. Tlpuxa3z MunoOpuayku Poccun ot 7 utonst 2012 1. Ne 24480 «O0 yTBepK/IeHUU
(enepanbHOro rocy1lapcTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa CPETHETO
(mostHOTO) 00IIIEro 00pa3oBaHUS»

5. denepanbHOro rocy1apcTBEHHOT0 00pa30BaTEIBHOIO CTAHIAPTa OCHOBHOTO OOIIIETO

oOpazoBanus (mpruka3 MuHHuCcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepanun
ot 17 nmexabpst 2010 r. Ne 1897)

6. IlpumepHBbIC MPpOTpaMMBI IO YU€OHBIM TIpeaMeTaM (enepanbHOTO Oa3UCHOTO
y4eOHOTO IJIaHa.

3a ocHOBy paboueil mporpamMmbpl B3siTa MporpamMma Kypca xumuu s 8-11 kiaccoB
0011e00pa3oBaTeIbHBIX  YUPEKACHUH  (aBTOp O.C. T'abpumensiH), peKOMEHIOBaHHAas
JlemaprameHTOM  00pa3oBaTeibHBIX IPOrpaMM M CTaHJApTOB  oOmero o6pazoBaHus
MunucrtepcTBa oopazoanus P®, omyonukoBanHas uzaarenbctBoM «JIpoda» B 2011 romay.
[Ipemyaraembie Matepuainsl pa3paboTaHbl Ha OCHOBE aBTOpCKou mporpammbl O.C.I"abpuensHa,
cooTBeTcTByOIIEeH DenepanbHOMy KOMIOHEHTY [ocymapcTBeHHOro cTaHaapra o0OIero
oOpa3oBaHus U AOMYIIEHHOW MuHHCTEpCTBOM oOpa3oBaHus U Hayku Poccuiickoit denepannu
(O.C.I'abpuensn Ilporpamma kypca xumuu i 8-11 kimaccoB  o001mreoOpa3oBaTeNbHBIX
YUpEeKICHHUH — 2-€ u3ianue, nepepaboranHoe u gononHeHHoe — M.: [Ipoda, 2010.).
ABTOPCKOI TpOrpaMMe COOTBETCTBYET YUEOHUK: « XUMUS § KIIacc»
B aBTOpCKYIO TpOrpaMmy BHECEHBI CIEIYIOIINE U3MEHEHUS:
1.YBe/JIM4€eHO YKCIIO YaCOB HA U3yYCHHE TEM:
- «BBenenue» 5 yacoB BMeCTO 4 4yacoB 3a CUET BKIIFOYEHHUS IpakTHYecKux padot Nel u Ne2.
- Tema 3 «CoenuHeHuss XMMUYECKUX 3JIEMEHTOB» 10 15 udacoB Bmecto 12 4yacoB 3a cuer
BKJIFOYEHUS PakTH4YecKuX padoT Ne3 u Ne5.
- Tema Ne4 «M3meHeHus, npoucxosaue ¢ BemectsaMmu» 12 yacoB Bmecto 10 yacoB 3a cuer
BKJIFOUEHUS TTPAKTHUECKON paboThl No4.
- Tema Ne6 «PactBopenue. PactBopbl. CBOICTBa pacTBOPOB AIIEKTPOJUTOB» 22 yaca BMecTo 18
YacoB 3a CuUeT BKIIOYEHHs MpakTHueckux pabor Ne§, 9. Ilpakrtuueckas pabora Ne6,7
HCKIJTIOUEHBI, T.K. OTBITHI U3 3THX pabOT MOBTOPSIIOTCS B MpaKTHUYeCKOi padoTe Ne§.
Takum oOpa3om, mpakTuyeckue paboThl, COCTABIAIONIME TEMY 5 U TeMy 7, paclpeneseHbl 1Mo
JIPYTUM TeMaM Kypca B COOTBETCTBHU C M3y4aeMbIM MaTEpUATIOM (HyMepalusi MpaKTUYECKUX
pabot no yuebnuky O.C. 'abpuensHa 2013r. uznanus)



2.YBeIM4eHo 4uciio 4YacoB Ha M3ydyeHue BBeneHus 1 usydeHust nHCTpykraxa rno Th mpasui
MOBEJICHUST U pabOThl B KaOMHETE XUMHUH. YMEHbIIEHO YHCIO YacOB HAa HM3y4eHUE TeMbl |
«ATOMBI XMMHYECKUX 3JeMEHTOB» ¢ 10 wacoB 1m0 7 4acoB, T.K. MOHATHE 00 H30TOMAX
paccmarpuBaercsi Ha ypoke «OCHOBHBIE CBEIEHUS O CTPOECHHUHM aTOMOBY». YBEJMYEHO YKCIIO
yacoB Ha uzyuyeHue TeMbl Ne3«CoequHEHUs] XUMUUECKUX 3JIEMEHTOB)» B CBSI3U C TPYIHOCTSMHU B
pelIeHUH 3ajad Ha HaXO0XJIEHWE MAacCOBOM JOJM BELIECTBA. YBeJIHYEHO 4YMCIO YacoB Ha
nzyueHue teMbl Ned «M3MeHEeHMs, MPOUCXOMAIIUE C BEIIECTBAMMU», T.K. BKJIIOYEHA TEMa O
MOHATUM CKOPOCTHM XHMMHUYECKOM peakluuu M BO3HUKAIOT 3aTPyJHEHUS IIPU pacyerax IIo
YPABHEHUSAM XUMHUYECKMX pPEaKUHUW. YBEJIMYEHO 4YHCIO YacoB Ha H3ydeHue TeMbl NeS«
PactBopenue u pactBopsl. OBPy», T. K.poBOAUTCS roJ0Bas K.p. 3a Kypc 8 Kjiacca U BOSHUKAET
HEO0OXO0IMMOCTh CHCTEMHOTO 0000IIEHUS BCETO YIeOHOTO MaTepraia H3y4eHHOTO 32 TOJI.

3.3 aBTOpCKO# MpOrpaMMBbl NCKITFOUEHA YacTh y4eOHOTO MaTepuana, KOTOPBIM OTCYTCTBYET B
0053aTeTbHOM MHUHHMYME COJIEp’KaHHs OCHOBHBIX 00pa3oBaTeNbHBIX MPOTrpamMM AJIsi OCHOBHOM
LIKOJIbI, TAKXKE€ MCKIIIOUEHbl HEKOTOPBIE JEMOHCTPAllMOHHBIE ONBITHI U JabopaTopHble PabOTHI
M3-3a HEJOCTaTKa BPEMEHH Ha WX BBINOJHEHHE NMpPHU 2 Yacax B HENENI0, TaK KaKk aBTOPCKas
IporpaMma mpeycMaTpuBaeT 2/3 yaca B HEJIEIO.

KoHnkpeTHbie TpeOOBaHHS K YpPOBHIO TOJTOTOBKH BBITYCKHHUKOB OINpEAENEHBl JJIs Ka)KJI0ro
ypOKa 1 BKJIFOUEHBI B IOYPOYHOE MIJIAaHUPOBAHHUE.

B noypounom mianupoBanuu B rpade «3ydaemble BOpockDy KypCHBOM BBIJENIEH MarepHal,
KOTOPBIM TOJUIEKUT M3Y4YEHHIO, HO HE BKIoyaeTcss B TpeboBaHMS K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.



Temamuueckoe njaanuposaHue no xumuu, 8 Kjiacc,

(2 uaca 6 neoenro, 6cezo 68 uacoes)

YMK O.C. I'abpuenana.

Ne | HammeHoBaHMe TeMbI Bcero N3 Hux
n/m 4acoB
IIpakTuyeckne padoThl KonTposbHbie YPOKH
padoThI
1. | Tema 1.BBenenue 6 Nel ITpuémsl oOpariieHus ¢ 1ab0paTOPHBIM 000PYI0OBAaHUEM 4
No2 Habmroienue 3a ropsiei CBE4Ou.
2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHYECKHUX 3JIEMEHTOB
3. | Tema 3. 5 5
[IpocThie BemecTBa
4. | Tema 4. 16 Ne3. AHaan3 TOYBBI U BOJEBI. K.p. Ne2 13

CoeI[I/IHeHI/ISI XUMHNYCCKHX
9JICMCHTOB

Ne4. ITpuroToBiieHue pacTBopa caxapa ¢ 3aJaHHOU
MacCOBOM J0JIEH PAaCTBOPEHHOTO BEIIECTBA.




Tema 5. 12 | NoS5. Ilpu3Haku XUMUYECKUX PEAKIUH. K.p. Ne3 10

N3meHenns, Ipoucxosaime ¢

BEILIECTBaMHU.

Tema 6. 22 Ne6.CBoiicTBa KHUCIOT, OCHOBAaHHUIH, OKCUIOB U COJIEH. HUrorosas K.p. 19
Neq

PacTBopenue. PacTBopsl. No7. Pelnienne skciepuMeHTAIbHBIX 3a4a4.

CBoiicTBa pacTBOpOB

AJIEKTPOJIUTOB.

Hroro: 68 6 4 58




COJAEPKAHUE U3YYAEMOI'O KYPCA

8 KJIACC

Tema 1. BBenenne B xummnio (6 )

XHUMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX M MPEBPAIICHUSIX.

[TonaTre 0 XUMHYECKOM 3JIeMEHTE U (hopMax ero CylecTBOBaHUS: CBOOOHBIX aTOMAaX, IPOCTHIX U CIOXKHBIX BEIIECTBA

[IpeBparnienus BemecTs. OTIUYHE XUMUUECKUX PEAKIIAN OT (U3HUECKHUX SBJICHUN. POJIb XUMUHU B )KU3HH YETIOBEKA.

KpaTkue cBenenust U3 UCTOPUM BO3HUKHOBEHUs U pa3zButus xumuu. [lepuon anxumuu. [lonstue o ¢punocodpekom kamue. Xumusa B X VI B.
PazButne xumun Ha Pycu. Posib 0oTedeCTBEHHBIX YUCHBIX B CTAHOBJICHHH XMMUYECKON Haykw - padotel M. B. Jlomonocora, A. M. byrneposa, /1. U.
Menneneesa.

XUMHUYecKasi CHMBOJIMKA. 3HAKM XHUMHUYECKHUX OJJIEMEHTOB U TIPOMCXOXKICHWE WX Ha3BaHW. Xumuueckue Gopmynsl. HHAEKCH H
ko3¢ dunmenTel. OTHOCUTENBHBIE aTOMHAS U MOJIEKYJIsIpHas Macchl. PacueT MaccoBoil 10JIM XUMUYECKOTO 3JIeMeHTa 1o (hopMyJsie BEelecTBa.

[lepuoauueckast cucrema xumuueckux sneMmenToB JI. M. MenneneeBa, ee cTpykTypa: Majble M OOJIbIINE MEPUOAbI, TPYIIbI U MOATPYIIIIHI
(rmaBHas u moboyHas). [lepuoauueckas cuctema Kak ClpaBOYHOE OCOOUE IS MOJTy4YEHUS! CBEACHUNM 0 XUMUYECKUX AJIEMEHTAaX.

Pacuérnble 3amaun. 1. HaxoxaeHue OTHOCHTEIBHOM MOJICKYJISPHON Macchl BEIIECTBA IO €ro XMMHYEeCKoW ¢opmyre. 2. Beruucienue
MacCcOBOM JJOJIM XUMUYECKOTO 3JIEMEHTA B BELIECTBE 10 €ro popmye.

IIpakTuyeckas padora Ne 1
[IpaBuna TexHuku 0€30MaCHOCTH IpU paboTe B XUMHUECKOM kabuHeTe. JlaboparopHoe 06opynoBaHue U 0OpalleHue C HUM.
IIpakTHyeckass padora Ne 2

Habmronenue 3a ropsiieii cCBE4OH.

IIpeaMeTHBIE Pe3VJIbLTATHI 00VUEHHS




Yyamuiicst TOMKEH ymemy:

HCIIOJIb30BATh IIPU XapaKTEPUCTUKE BEIIECTB IMOHATHA: «aTOM», «MOJEKYJIa», «XUMUYECKHU DIEMEHT», «XUMUYECKAW 3HAK, WU CHUMBOJ,
«BEIIECTBO», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «CBOWCTBA BEUIECTBY, «XUMHUYECKUE SIBICHHUS», «(DUBHYECKUE SBICHHS,
«KOX(PPHUIUEHTHI», «AHIIEKCBI», «OTHOCUTENIbHASI aTOMHASI Maccay, «OTHOCUTEIIbHASI MOJICKYJISIpHAS Maccay, «MaccoBasi JIOJIsI SIIEMEHTay;

3HATh: MPEIMETHI U3YYEHUSI €CTECTBEHHOHAYUYHBIX JUCUUIUINH, B TOM YUCJIE XUMUW; XUMHUYECKAE CUMBOJIbI, UX HA3BAHUS U MPOU3HOILICHUE;
KJIaCCU(UIIMPOBATH BEIIECTBA 10 COCTaBY Ha MPOCTHIE U CJIOKHBIE;

pasinyaTh: Teaa U BEIIEeCTBA; XUMHYECKHUH 3JIEMEHT U ITPOCTOE BEIIECTBO;

OMMCHIBATh: (POPMBI CYHIECTBOBAHUS XMMHMUYECKUX DJIEMEHTOB (CBOOOJHBIE aTOMBI, MPOCThIE BEIIECTBA, CIOXKHBIE BEIIECTBA); TAOJIUYHYIO
dbopmy Ilepuomuyeckoit CHUCTEMBl XUMHUYECKHX JJIEMEHTOB; IMOJOKEeHHE dnemeHTa B Tadmuime J[. M. MenpeneeBa, MCHONB3Ysl IO HATHS
«IIEPHOJ, «TPYIIaY, «rIaBHAs HOATPYIa», «1000YHas MOATPYIIA»; CBONCTBA BEIIECTB (TBEP/IBIX, )KUIKHUX, Fa3000pa3HbIX);

OOBSCHATh CYINIHOCTh XUMHUYECKUX SIBIIGHUHM (C TOYKM 3PEHHUsS] aTOMHO-MOJIEKYISAPHOTO YYEHHS) W WX NPUHIMIHAIBHOE OTIMYHAE OT
(bu3NYecKuX SIBJICHUN;

XapaKTepU30BaTh: OCHOBHBIE METO/Ibl N3YUEHUS! €CTECTBEHHBIX NUCHUIUIMH (HAOII0eHHe, SKCIIEPUMEHT, MOJIEIMPOBaHNE); BEIIECTBO IO €ro
XUMHUYECKON (opMyse COIJIacHO IUIaHy: KaueCTBEHHBIM COCTaB, THUI BelIeCTBa (IIPOCTOE WM CIIOKHOE), KOJMYECTBEHHBIH COCTaB,
OTHOCHUTEJIbHAsl MOJIEKYJISpHAs Macca, COOTHOIIEHHE MAacC 3JIEMEHTOB B BEIIECTBE, MAaCCOBBIE JIOJIM 3JIEMEHTOB B BEUIECTBE (M1 CIOXKHBIX
BEIECTB); POJIb XUMUHU (TIOJIOKUTENBHYIO H OTPHULIATEIbHYIO) B )KU3HU YEJIOBEKa, apryMEHTHPOBATh CBOE OTHOLIEHHE K 3TOM mpolieme;
BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAcCy BEIIECTBA U MACCOBYIO JOJIFO XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUSAX;

MIPOBOJUTH HAOJIIO/IEHUSI CBOMCTB BEILIECTB U SIBJICHUMN, MPOUCXOISIINX C BEIECTBAMU;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTHU IPU MPOBEACHUH HAOMIOIEHUHN U 1TaO0OPATOPHBIX OIBITOB.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI

Yyamuiics JOJDKEH ymemsy.

OMpCACIIATH HpO6JIeMBI, T. €. YCTaHABJINBATh HCCOOTBCTCTBUC MCIK Y KCIIACMBIM U ﬂeﬁCTBHTeHLHBIM;

COCTaBJIATH CIIOKHBIN IIJIaH TCKCTA,

BJIaJCTh TAKUM BHAOM H3JI0KCHUA TEKCTA, KaK IIOBCCTBOBAHUC,

oJa pyYKOBOACTBOM YUHUTCIIA MPOBOANUTD HCIOCPECACTBCHHOC Ha6J'II-0I[eHI/Ie;

noa pyKOBOACTBOM YUHUTCIIA O(I)OpM.HSITB OTHYCT, BKJIIOYAIOIIHM OIMCaHHE Ha6J'IIOI[eHI/I}I, €T0 pC3yjIbTaTOB, BLIBOIOB;



® CIIOJIb30BaTh TaKOM BMJI MBICIEHHOIO (MICAJIbHOI0) MOJEIMPOBAaHMS, KaK 3HAKOBOE MOJEJIMpPOBaHME (Ha MpPUMEpPE 3HAKOB XUMUYECKUX
3JIEMEHTOB, XUMUYECKUX (HOPMYIT);

® UCMOJB30BATh TAKOHW BUJ MaTepPHAIBHOTO (IIPEIMETHOTO) MOACIMPOBAHMS, KaK (PU3MUECKOE MOICIMpPOBAaHUE (HAa MPHUMEPE MOIEITHPOBAHUS

aTOMOB M MOJIEKYI);

[10JIy4aTh XUMUYECKYIO HHPOPMALIUIO U3 Pa3IMUHbIX HICTOYHUKOB;

OnpeensaTh OOBEKT U ACTEKT aHaIM3a U CUHTE3a;

OTPEENATh KOMIOHEHTHl 00bEKTa B COOTBETCTBUH C aCIIEKTOM aHaJIN3a U CUHTE3a;

OCYILIECTBIISATh KAYECTBEHHOE M KOJMYECTBEHHOE ONTMCAaHNE KOMIIOHEHTOB 00BEKTa;

OTPEENATh OTHOIIEHUSI 00BEKTa C IPYTUMH 00bEKTAMH;

OTIPEIENATh CYIIECTBEHHbIE IPU3HAKU 0OBEKTA.

Tema 2. ATOMBI XUMHY€CKHX 3JIEMEHTOB (7 u)

AToMBbl Kak (hopMa CyIIECTBOBAaHUS XMMHUYECKUX 3JeMeHTOB. OCHOBHBIE CBEAEHHS O CTPOEHHHM aToMOB. JloKa3aTeiabCTBa CIOKHOCTH
ctpoenus atoMoB. OnbiTel Pe3epdopaa. [lnanerapras Moaenb CTpoeHuUs aToma.

CocTraB aTOMHBIX AACP: IPOTOHBI H HCﬁTpOHBI. OTtHocuTenbHAasT aTOMHasg Macca. B3anMoCBs3b IMOHATHH (IIPOTOH», ((HeﬁTpOH>>,
«OTHOCHUTCIIbHAA aTOMHAas Maccay».

Hsmenenue yuncia IIPOTOHOB B AJpP€ aToMa - 06pa303aHHe HOBBIX XUMHWYCCKHUX DJICMCHTOB.

M3mMmeHenue uwucia HeﬁTPOHOB B AAp€ aromMma - 06pa30BaHHe H30TOIIOB. COBpCMeHHOC OIIPCACIICHUC IIOHATHUSA «XUMHUYECKUU DIIEMEHT.
M3oTtonbl kak PaSHOBUAHOCTH ATOMOB OJJHOI'O XMMHWYCCKOI'0O 3JICMCHTA.

OnextpoHbl. CTpoeHHEe 3JEKTPOHHBIX 000JOYeK aTOMOB XUMHUYecKuX 31eMeHTOB Nel-20 mepuoamueckoit cuctemsl JI. WM. Menzeneesa.
[TonsaTHE 0 3aBEpHIEHHOM M HE3aBEPIIEHHOM 3JIEKTPOHHOM CJIO€ (3HEPIeTUYECKOM YPOBHE).

HepI/IOI[I/ILICCKaH CUCTEMAa XHUMHUYCCKUX JJICMCHTOB I[ . MeHaeneeBa u CTPOCHUC ATOMOB! (I)I/I3HIIGCKHI>'I CMBICJI TTOPAAKOBOI'O HOMEpa
QJICMCHTA, HOMEpa I'pylIibl, HOMEpa nepuoaa.



N3menenue uucna 5JIEKTPOHOB HA BHEIIHEM JJICKTPOHHOM YPOBHE aToMa XUMHUYECKOTO 3JIEMEHTa - 00pa30BaHUE MOJIOKUTEIBHBIX U
OTPULIATENBLHBIX HOHOB. OHBI, 00pa3oBaHHbBIC aTOMaMH METAILIOB U HeMeTasUIOB. [I[pUuYMHbBI U3MEHEHUS METANTUYECKUX U HEMETaUIMUYEeCKUX CBOMCTB
B IIEPUOJAX U TpyImax.

Oo6pazoBanue OMHAPHBIX coequHeHU. [lIoHATHE 00 HOHHOM cBsI3u. CXeMbl 00pa30BaHMs NOHHOH CBSI3U.

B3aumoneiicTBue aTOMOB XMMHMUYECKHX 3JIEMEHTOB-HEMETAJUIOB MEXAy co00i - 00pa3oBaHME ABYXaTOMHBIX MOJIEKYJ MPOCTBIX BEIIECTB.
KoBanentHas HenoJssipHasi XUMUYECKas CBA3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.

B3anMoselicTBie aTroMOB XHUMHUYECKHX JJIEMEHTOB-HEMETAUIOB MEXay co0oi - oOpa3oBaHuEe OWHAPHBIX COCIWHEHHH HEMETAJUIOB.
DIIEKTPOOTPUIIATEIBHOCTD. [[IOHSITHE O KOBAJICHTHOW MOJIAPHON CBSI3H.

B3anMoneiicTBue aTOMOB XHMHYECKHX SJIEMEHTOB-METAIJIOB MEXIy co00il - oOpa3oBaHME METaUIMYECKHX KpucTauioB. [loHsTue o
METAITINYECKOM CBA3H.

JdemoncTpauuu. Mojenn aTOMOB XUMUYECKHUX 3J1eMEeHTOB. [leproauyeckas cucrema xumuueckux 3semeHToB . . Menneneena.

IIpeaMeTHLIE Pe3YIbLTATHI 00YUCHUS

Yyamuiics JOJDKEH ymemsy.

® HCIIOJIb30BAaTh MPHU XapPAKTEPUCTUKE ATOMOB MOHATUS: «IPOTOHY», «HEHUTPOH», «IJICKTPOH», «XUMHYECKUM DJIEMEHT», «MACCOBOE YHUCJIOY,
«HU30TOI», «BJIEKTPOHHBIM CIION», «IHEPreTUYECKUU YPOBEHBY», «IJIEMEHTHI-METAIIbD), <«AJIEMEHThI-HEMETAUIb»; IPU XapaKTEPUCTHKE
BEIIECTB MOHITUS «MOHHAS CBA3bY, «MOHBD), «KKOBAJICHTHAs! HETIOJISIPHAS CBS3bY, «KOBAJICHTHAS MOJISIPHAS CBS3BY, «AJIEKTPOOTPUIIATETLHOCTDY,
«BaJICHTHOCTB», «METaJIJIMUECKasl CBI3bY;

® ONUCHIBATh COCTaB U CTPOEHUE aTOMOB 3JIEMEHTOB C MOPSAKOBbIMU HOMepaMu 1—20 B [lepuoanueckoi cucteMe XUMHYECKUX A1eMEHTOB /1.
H. Menneneena;

® COCTaBJIAITh CXEMBI PACHpPECNICHUs 3JICKTPOHOB MO SIEKTPOHHBIM CIIOSIM B DJEKTPOHHOM 00OJOYKE aTOMOB; CXEMbl O0Opa30BaHMS Pa3HBIX
THUITIOB XUMHUYECKON CBSI3W (MOHHOMW, KOBAJICHTHOM, METAINIMYECKOM );

® OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHsI CBONCTB XUMHUYECKHX DIEMEHTOB (3apsAlOB sIep aTOMOB, 4YHCIA DJIEKTPOHOB HAa BHEIIHEM



JJIEKTPOHHOM CJIO€, YUCJIO 3aIIOIHAEMBIX 3JIEKTPOHHBIX CIIOEB, PaUyC aTOMa, IEKTPOOTPULATEIBHOCTh, METAUNINYECKAE U HEMETAIIINYE CKUE
CBOMCTBA) B Mepuojaax W rpymmax (riaBHbIX noarpynnax) [lepuonudeckoit cuctembl xumuueckux aneMmeHToB [[. 1. MenpeneeBa ¢ TOUku
3pEHUS TEOPUU CTPOECHUS ATOMA;

® CpaBHUBATHb CBOMCTBA aTOMOB XMMUUYECKHX AJIEMEHTOB, HAXOSAIIUXCS B OJHOM IEPUOJE WM TJIaBHOW moarpymne [lepuoanyueckoit cucteMbl
xuMHueckux anemeHToB J[. V1. MenaeneeBa (3apsiioB siiep aTOMOB, YKCia JIEKTPOHOB HA BHEIIHEM AJIEKTPOHHOM CJIO€, YHUCIIO 3aIOJHAEMBIX
AJIEKTPOHHBIX CJIOEB, PaJINYC aTOMa, 3JEKTPOOTPULIATEIbHOCTh, METAJNINYECKIE U HEMETAIIINYECKHE CBONCTBA);

® J[aBaTh XapaKTEPUCTUKY XUMHUYECKUX JIEMEHTOB IO UX MOJIOkKEHUIO B [leprnoanueckoi cucreme xumuyeckux sneMeHToB . 1. MenneneeBa

(XMMHYECKHH 3HAK, MOPSIKOBBIN HOMEp, IEPHUO/I, TPYIIIa, MOATrPYINa, OTHOCUTEIbHAs aTOMHAsi Macca, CTPOCHHE aToMa — 3apsl sApa, YUCio

MIPOTOHOB U HEUTPOHOB B A1pe, OOIIEe YNCIIO IEKTPOHOB, PACIPEIETICHUE AIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM);

OTIPENIETISATh TUTT XUMHYECKOH CBSI3H 1O (popMyJsie BEIIeCTBa;

MPUBOUTH IPUMEPHI BEIIECTB C PAa3HBIMU THIIAMU XUMHYECKOU CBSI3H,

XapaKTepU30BaTh MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBsI3M (OOMEHHBIN ), HOHHOU CBS3HU, METANTHYECKOMN CBSI3U;

yCTaHaBIWBATh MPUYNHHO-CJIC/ICTBEHHBIC CBSI3U: COCTAB BEIIECTBA — TUIT XUMUYECKOMN CBS3H;

COCTaBJIATH (POPMYITBI OMHAPHBIX COCTMHEHHH 10 BAJICHTHOCTH;

HAXOJUTh BAJIEGHTHOCTb JIEMEHTOB 10 opMysie OMHAPHOTO COEAUHEHUS.

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4eHH st

VYyamuiics 10JDKEH ymems.

e (opMyIHPOBATh THIIOTE3Y [0 PEHICHUIO MPOOIIEeM;

®  COCTaBJIATH IUIAH BBINOJHEHUS YIeOHOW 33a]auu, pelieH sl MPOOJIeM TBOPUYECKOTO U TIOMCKOBOTO XapaKTepa, BBITIOJIHEHUS MPOEKTa COBMECTHO C
YUUTEIIEM;

®  COCTaBJISTH TE3UCHI TEKCTA,;

® BIIAJICTh TAKUM BHJIOM H3JI0KEHHS TEKCTa, KaK OMHCAHUE;

® ICIMOJIB30BAaTh TaKOW BHUJ MBICICHHOTO (MIEaTbHOT0) MOJIEIMPOBAHUS, KaK 3HAKOBOE MOJEIHpPOBaHUE (Ha TpPHUMEpPE COCTaBIICHUS CXEM
00pa3oBaHUsI XUMUYECKOU CBSI3N);

® ICIOJIB30BaTh TAaKOHM BU MaTepHAIBLHOTO (MIPEIMETHOTO0) MOICTUPOBAHUS, KaK aHATIOTOBOE MOJICIUPOBAHHE;

® ICIOJIb30BaTh TAKOW BUJ MaTepuaIbHOTO (MPEAMETHOT0) MOJICTUPOBaHUs, KaK (pu3nueckoe MOoJAenupoBaHre (Ha MpuMepe MOJeNel CTPOCHUS
aTOMOB);



OIIpCACIIATD 00BEKThI CpaBHCHUA U aCIICKT CPAaBHCHUA O6’BCKTOB;
BBIIIOJIHATH HCIIOJIHOC OI{HOHHHGﬁHO@ CpaBHCHHEC;

BBIIIOJIHATH HEIIOJIHOC KOMIIVICKCHOC CPABHCHHE,

BBIIIOJIHATH ITIOJIHOC OIIHOJIPIHGP'IHOG CpaBHCHHE.

Tema 3. Ilpoctbie BemecTBa (Su)

[TosoxkeHrne METaNIOB M HEMETAJNIOB B TNEPUOJAMYECKON cucTteme xuMuueckux sieMeHTtoB JI. M. MenpaeneeBa. BakHeilmue npoctbie
BEIIIECTBA - METAJUIBL: KEJe30, ATFOMUHUHN, KaIbIIUi, MarHU, HaTpui, Kanui. O0mue pu3nyeckre cCBOMCTBA METAIIJIOB.

Baxneiimue mnpocTele BemiecTBa - HEMeETalUlbl, 0Opa3oBaHHbIE aTOMaMM KHCJIOpOJia, BOJOpOJa, a3oTa, cepwl, ¢ocdopa, yrieposia.
CriocoOHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB K OOpa30BaHHIO HECKOJILKUX MPOCTBIX BEIIECTB - aUIOTPONHs. AJUIOTPONHBIE MOAUDUKAINU
kuciaopoaa, pocdopa u oyoBa. MetauiMyeckue U HEMETANIMYECKHE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTh JAEJICHHS MPOCTHIX BEUIECTB Ha
METaJJIbl U HEMETaIJIbI.

[Tocrossnnas ABoraapo. KomnuecTBo BemectBa. Monb. MossipHas macca. MossipHbI 00beM Ta3000pa3HbIX BellecTB. KpaTHbIC €IMHHUIIBI
KOJIMYECTBA BEIIECTBA — MHUIMMOJb U KUJIOMOJIb, MIJUTUMOJISIPHAS. M KUJIOMOJISIPHASI MacChl BEIIECTBA, MUJUIUMOJIAPHBIA U KUIOMOJIIPHBIA 00bEMBI
ra3o00pa3HbIX BEILIECTB.

PacueTsl ¢ ncnoap30BaHUEM ITOHATHH «KOJIUYECTBO BCIICCTBA», «KMOJISIPHAA Maccay, ((MOJ'ISIpHBIﬁ 00BeM Ia30B», «KIIOCTOsIHHAsA ABoraz[po».

PacyerHble 3agaum. 1. Brruucnenne MOJISIpHOﬁ MacCChl BCIICCTB IIO0 XMMHUYCCKHUM (bopMynaM. 2. PacueTsl ¢ Mcnoan30BaHHEM HOHSITHM
«KOJIMYCCTBO BCIICCTBA», «MOJIAPHAA MACCa», ((MOHHpHLIﬁ 00BeEM ra30oB», KIIOCTOsIHHAasA AsBor aJipor.

IIEMOHCTpaIII/II/I. HeKOTOpLIe METAJJIbl U HCMCTAJJIBI KOJIMYCCTBOM BEIIICCTBA 1 Mob. Mogenb MOJIAPHOTO o0beMa F83006p33H]':>IX BCIICCTB.

IIpegMeTHBIE PE3YILTATHI 00YVUEHHS

VYyamuiics 1OJDKEH ymems:



WCTOJB30BAaTh TPU XapaKTEPUCTUKE BEIIECTB IOHATHA: «METAJLIBD», «IUIACTUYHOCTBY, «TEIUIONPOBOJHOCTEY, <«JIEKTPOIPOBOIHOCTHY,
«HEMETAJUTBD», «aJUIOTPOTIHS, «AJUIOTPOITHBIE BUIOM3MEHEHUS, WIIH MOTU(DHKAIIN,

ONMCHIBATh IIOJIOKEHUE DJIEMEHTOB-METAUIOB M 3JeMEHTOB-HeMeTalioB B llepuoanueckoil cucreme xumuueckux anemenrto . U.
MenneneeBa;

KJIaccu(UIIMPOBATH MIPOCTHIE BENIECTBA HA METAIIJIBI M HEMETAJLIBI, SJIEMEHTHI;

OTPEENATh IPUHAJIEKHOCTh HEOPraHUUECKUX BEIIECTB K OJHOMY U3 U3YyYEHHBIX KJIACCOB — METaJIJIbl U HEMETAILIBL;

JI0Ka3bIBaTh OTHOCUTEIBHOCTD JAEJICHUS MPOCTHIX BEUIECTB HA METAJIbl U HEMETAILIIBL;

XapaKTepu30BaTh 001IKe (PU3NUECKHUE CBOWCTBA METAIIJIIOB;

YCTaHABJIMBATh MPHYUHHO-CIIEJICTBEHHBIE CBS3M MEXIy CTPOCHHEM aToMa M XMMHUYECKOH CBS3bI0 B TPOCTHIX BEIIECTBAX — MeTajllaX H
HEMeTaax;

00BSACHATH MHOI000Opa3ne MPOCTHIX BEIIECTB TAKUM (DAaKTOPOM, KaK ajNIOTPOIIHS;

OTHCHIBAaTh CBOMCTBA BEUIECTB (HA MPUMEpaxX MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB);

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTU IIPU MPOBEJICHUH HAOIIOIEHUHN U 1TaOOPaTOPHBIX OIBITOB;

WCIO0JIb30BATh MPU PEIIEHUH PACUETHBIX 33Jay MOHATHUS: «KOJUYECTBO BEIIECTBA», «MOJIb», «IIOCTOSIHHAsA ABOTAIpo», «MOJSIpHAs Maccay,
«MOJISIPHBIN 00bEM Tra30By, «HOPMAJIbHBIE YCIOBUSY;

MIPOBOJUTH PACUEThl C MCIOJIb30BAHUEM MOHSITUN: «KOJMYECTBO BEIIECTBA», «MOJIIpPHAS Macca», «MOJIAPHBIA 0OBEM ra3oBy», «IOCTOSHHAS
ABoraapo».

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI

Yyamuiics JOJDKEH ymems.

COCTaBJIATh KOHCIICKT TCKCTA,

CaMOCTOSATCIIbHO HUCIIOJIB30BAaTh HECTIOCPCACTBCHHOC Ha6J'IIO,Z[€HI/Ie;

CaMOCTOATCIBHO O(bOpMHHTB OTHYCET, BKJIIOYAIOIIHM OIIKCaHUE Ha6J'IIOILeHI/I$I, €ro pe3yjibTaTOB, BLIBOAOB;
BBIIIOJIHATD MTOJIHOC KOMIIJICKCHOC CPABHCHHC,

BBIIIOJIHATH CPABHCHHUC 110 aHAJIOTUH

Tema 4. CoennHeHHsI XHMHYECKHX 3J1eMeHTOB (16 u)



Crenenp oxucneHus. OnpeeneHne CTENeHN OKUCICHUS JIEMEHTOB TI0 XUMUYecKo# Gopmyne coequnenus. CocraBienue Gpopmyn OMHAPHBIX
COeIMHEHUH, 00muii coco0 UX Ha3bIBaHWs. bUHApHBIE COENMHEHMS: OKCUIBI, XJIOpUAbL, cynbhuabl u ap. CocraBienue ux ¢opmyi. IIpencraBurenn
OKCHJIOB: BOJIa, YIJIEKHMCIIBIM I'a3 U HeralleHas u3Bectb. [IpeacraBurenu eTydnx BOJOPOAHBIX COCIMHEHNUN: XJIOPOBOJIOPO U AMMHUAK.

OcHoBaHMs, UX COCTaB M Ha3BaHMs. PacTBopuUMOCTh OCHOBaHMI B Boje. Tabimuua pacTBOPUMOCTH TUAPOKCUIOB MU COJIEH B BOJE.
HpeI[CTaBI/ITCJ'II/I mCHOqCﬁI TUAPOKCHUBI HATpHUA, KalIuAd W KaJbLUA. IlonsiTHe O KadyeCTBEHHBIX pCaKknusx. I/IHJII/IKaTOpBI. N3menenne OKpacCKu
VMHJIMKATOPOB B LIEJIOYHOU cpefe.

Kucnotel, ux cocrtaB u HazBanus. Knaccuduxanus kucinot. [IpencraBurenu KUCIOT: cepHas, cojisiHas W a3oTHas. M3MeHeHWe OKpacku
WHJIMKATOPOB B KUCIIOTHOM Cpejie.

Conu kak mpon3BOAHBIE KMCIOT M OCHOBaHUU. X cocTaB n Ha3BaHus. PactBopuMocTs coseit B Boze. [IpeacraBurenu cosieid: Xinopua HaTpus,
KapOoHaT u gocdar KaabIus.

Amop(dHbIE ¥ KpUCTAINTNYECKHE BEIIECTBA.

MC)KMOJ'IGKYJ'IHPHBIG BSaHMOHCﬁCTBHﬂ. Twumer KPpUCTANIMYCCKUX PEIICTOK: MOHHAsA, aTOMHas, MOJICKYJIIpHAsA W MCTAJLNIMYCCKAsA. 3aBHCUMOCTD
CBOMCTB BCIICCTB OT TUIIOB KPUCTAJUIMYCCKUX PCIICTOK.

BemectBa MOJICKYJIAPHOT'O U HEMOJIEKYJIAPHOTI'O CTPOCHHUA. 3aK0OH OCTOSHCTBA COCTaBa AJI1 BEHIECTB MOJICKYJIIAPHOTO CTPOCHUA.

Uucteie BemecTBa U cMecH. [Ipumepsl KUAKUX, TBEPABIX U ra3000pa3HbIX cMmeced. CBOMCTBAa YMCTHIX BEIIECTB M cMeceil. X cocras.
MaccoBas 1 00beMHas 1O KOMIIOHEHTa CMeCH. PacueTsl, CBsI3aHHbBIE C UCIIOJb30BaHUEM ITOHITHS JTOJIS.

Pacuérnble 3agaun. 1. Pacuer MaccoBoil 1 00bEMHON AOJEH KOMIIOHEHTOB CMECH BellecTB. 2. BrnIumciienne mMaccoBOil OJIM BEIIECTBA B
pacTBOpE MO U3BECTHOM Macce PaCTBOPEHHOTO BEIECTBA M MAacce pacTBOpHUTENA. 3. BrlunciaeHHe MacCchl pacTBOPSIEMOTO BEIIECTBA M PACTBOPHUTEII,
HEOOXOUMBIX JUIsl IPUTOTOBJICHUS OIPEICICHHON MAcChl pacTBOpa C U3BECTHOM MAacCOBOM JI0JIel PaCTBOPEHHOTO BEIIECTBA.

JemoncTpanuu. OOpa3ubl OKCHJIOB, KUCIOT, OCHOBaHUN U cosiell. Moaenu KpUCTAIIMUYECKUX PEIIeTOK XJIOpHAa HaTpus, alMasa, OKCHIa
yriepoja (IV). CnocoOsl pa3zaeneHus cMecei, JUCTUILISAIUS BOIbI.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 00pa3liaMM BEIIECTB Pa3HbIX KiaccoB. 2. PazneneHue cmecei.



IIpakTnueckas padota Ne 3.AHanu3 MOYBHI U BOJBIL.
IIpakTHyeckass padora Ne 4.[IpuroroBieHue pacTBopa caxapa ¢ 3aJlaHHOM MacCOBOM J0JIeH paCTBOPEHHOTO BEIIECTBA.

IIpeaMeTHBIE PE3VALTATHI 00VUEHHS

Yyamuiicst JOJDKEH ymems.

® WCNOJB30BAaTh MPH XAPAKTEPUCTHKE BEIIECTB MOHATHUS: «CTENCHb OKHCICHUS», «BAICHTHOCTH», «OKCHIBI», «OCHOBAHUS», «IIEIOUNY,
«KaueCTBEHHAs PEAKIIHS», KHHIUKATOPY, KKUCIOTH), «KUCIOPOJICOIEPIKAITUE KHCIOTHI», «OECKHCIOPOIHBIE KUCIOThI», KKUCIOTHAS Cpeay,
«IIeTIOYHAs Cpefia», «HeUTpalbHas cpeiay, «imkaia pHy», «comm», «aMmopdHBIe BEMIECTBAY, «KPUCTAJUIMIECKHE BEIIECTBA», «KPHCTAIITHYECKAs
peleTKay, «HOHHas KPHCTALUTMYECKas PEIIeTKa», «aTOMHas KPHCTAUIMYECKas PEmIeTKa», «MOJICKYJSpHAas KPUCTAIUTMYECKas pEIIeTKay,
«METAJUTMYECKasi KpUCTAJUTMYECKAsT PEIIETKAY, KCMECH»;

e KJaccu(UIMPOBATH CIOKHBIC HEOPTaHWMYECKHE BEIIECTBA 10 COCTaBY HA OKCHJIbI, OCHOBAHHUSI, KUCIOTHI M COJIM; OCHOBAHUS, KUCIOTHI U COJIH
10 PACTBOPUMOCTH B BOJIC; KUCJIOTHI TI0 OCHOBHOCTH U COACPIKAHUIO KUCIOPO/Ia;

e ONpeAeNsITh NMPUHAUICKHOCTh HEOPTaHWYECKUX BEIIECTB K OJHOMY W3 HM3YYCHHBIX KJIacCOB (OKCHJBI, JIETyYHE BOJOPOHBIC COCIAMHEHUS,
OCHOBAHUSI, KUCIIOTHI, COJIK) TIO (hOpMYJIe;

® ONHCHIBATh CBOMCTBA OTHENBHBIX IPEACTABUTEICH OKCHIOB (Ha IpHMEpE BOJBI, YIIEKUCIOTO Tra3a, HEramieHOW W3BECTH), JIETY4HUX
BOJIOPOJIHBIX COCIAMHEHUWH (Ha MpUMepe XJIOPOBOAOPOJa M aMMHaKa), OCHOBaHWH (HAa MpUMEpe THAPOKCUIOB HATPUS, KU W KalbIWs),
KHCJIOT (Ha MpUMepe CepHOM KUCIIOTHI) U COJIeH (Ha mpuUMepe XJI0pu1a HaTpHsl, KapOoHaTta Kanbiusl, hocdara Kanbius);

®  OIpEAeNITh BAJICHTHOCTh M CTEIICHb OKHCIICHHS DJICMCHTOB B BEIIIECTBAX;

e cocTaBJATh (OPMYJIBI OKCHIOB, OCHOBAHH, KUCIIOT U COJICH IO BAaJCHTHOCTSAM M CTEIICHSM OKHCIICHHS JJIEMEHTOB, a TAKXKE 3apsijiaM HOHOB,
yKa3aHHBIM B Ta0JIUIIE PACTBOPUMOCTH KHCIIOT, OCHOBAHHI U COJICH;

®  COCTaBJISITh HA3BaHUS OKCHJIOB, OCHOBAHHMI, KUCJIOT U COJICH; CPaBHUBATh BaJICHTHOCTh M CTEIICHb OKUCIICHUS; OKCUIbI, OCHO BAaHHSI, KUCIIOTHI U
COJIM TI0 COCTaBY;

® ICIIOJIb30BaTh TAOIUILy PACTBOPUMOCTH ISl OTIPEJETICHUS] PACTBOPUMOCTH BEIIIECTB;

® YCTaHaBIMBATh T€HETUYECKYIO CBS3b MEXKIY OKCHJIOM U THUAPO-KCUIOM U HA000POT; MPUUMHHO-CIEACTBEHHBIE CBSI3U MEXIY CTPOCHHEM
aToMa, XUMHUYECKOH CBSI3bI0 U TUTIOM KPUCTAIUTMUECKOMN PEIIeTKA XUMUYECKUX COSTUHEHUH;

® XapaKTepU30BaTh aTOMHBIEC, MOJICKYIIIPHbIC, MOHHBIE METAJUTMYECKHE KPUCTAITUIECKHIE PEIIETKH; CPEely pacTBOpa ¢ OMOIIbIO MKaibl pH;



IIPUBOJUTH IPUMEPHI BELIECTB C PA3HBIMU THUIIAMU KPUCTAIUINYECKOMN PELIETKH;

HpOBO[[I/ITI) Ha6JHOIICHI/I$[ 3a CBOfICTBaMH BCIICCTB U SABJICHUAMU, HpOI/ICXOIIﬂHII/IMI/I C B€IICCTBaAMHU,

coOr01aTh MpaBUIa TEXHUKH 0€30MaCHOCTHU TIPH MIPOBEICHUH HAOIIOICHUH U OIBITOB;

HCCIIEIOBATh CPEy pacTBOPA C MOMOIIBIO HHAUKATOPOB; SKCIIEPUMEHTATBHO Pa3INdaTh KUCIOTHI U IIEJI0YH, ITOJIb3YSICh HHINKATOPAMU;
WCII0JIL30BATh NP PEIICHUM PACUCTHBIX 3a/a4 MOHITHS «MacCcoBas JIOJIS JIEMEHTA B BEIIECTBE», «MAaCcCOBas JIOJISl PACTBOPCHHOTO BEIIIECTBAY,
«00BeMHas1 JI0JIsI Ta3000pa3HOTO BEIIECTBAY,

® IIPOBOJUTH PACUEThl C HCIIOJIB30BAHMEM TIOHSATHH «MaccoBasi JOJIs 3JIEMEHTA B BEIIECTBE», «MAaccoOBas JIOJISI PACTBOPCHHOTO BEIECTBAY,
«00BeMHas JI0JIs Ta3000pa3HOTO BEIIECTBAY.

MetanpeaMeTHsblie pe3yabTaTbl 00y4eHH s

VYyamuiics JOJDKEH ymems.

® COCTaBJISITH HA OCHOBE TEKCTa TaOJIUIIBI, B TOM YHciie ¢ mpuMeHeHueM cpeacts UKT;

® T10J1 PyKOBOJICTBOM YYUTEJISI POBOJIUTH OMOCPEIOBAHHOE HAOIIOCHUE

® 110J1 PyKOBOJICTBOM YUUTEJIsI O(DOPMIISITH OTUYET, BKIIOYAIOITUI OTTMCAHNE YKCIIEPUMEHTA, €r0 PE3yJbTaTOB, BHIBOJIOB;

® OCYIIECTBJIATH HMHAYKTHBHOE 0000mIeHHe (OT EIWHUYHOTO JOCTOBEPHOTO K OOIIeMy BEpPOSTHOCTHOMY), T. €. OINPEAeNATh OOIIne
CYIIIECTBEHHBIC MMPU3HAKHU JBYX U 00Jiee 00bEKTOB M (PUKCUPOBATH UX B (DOpPME MOHATHSI I CYXKICHUS,

® OCYIIECTBIIATH JCTYKTUBHOE 00001IeHHE (TI0IBEICHUE SAMHUYHOTO TIOCTOBEPHOIO 101 00IIee JOCTOBEPHOE), T. €. aKTYaTM3UPOBATh OHATHE
WJIU CYXJCHUE, U OTOXICCTBIIATH C HUIM COOTBETCTBYIOIINE CYIIECTBEHHBIC MPU3HAKU OJHOTO WK 00Jiee 0OBEKTOB;

® OMNpeeNniaTh aCNEKT KIacCU(PUKAILIUH;

®  OCYUIIECTBJIATH KJIaCCU(PUKAIIHUIO;

® 3HATh U HUCIIOJIH30BATh Pa3IMyHbIC (POPMBI MpEICTABICHUS KJIaCCU(PUKAIIH.

Tema 5. H3meHeHnus, npoucxoasiiue ¢ Bemecrsamu (12y)

IlonsaTe sABIEHUN KaK M3MEHEHUH, NMPOUCXOAIIMX C BEIECTBaAMH. SIBJIIEHHs, CBSI3aHHBIE C M3MEHEHHEM KpPHUCTAJUIMYECKOIO CTPOEHUS
BEIIeCTBA MPHU MOCTOSSHHOM €ro cocTaBe, gu3nueckue spieHus. Ouznueckue sBIEHUS B XUMUU: TUCTUIUIALMSA, KPUCTAUIM3AIMs, BhITApUBAHUE U
BO3TOHKA BEILECTB, IEHTPU(PYTUPOBAHHUE.



SIBnenus, CBsA3aHHBIE C U3MEHEHUEM COCTaBa BEIECTBA, - XUMHUYECKUE peakuud. [Ipu3Haku U yCIOBHUS IPOTEKaHUS XMMUYECKUX PEAKLUU.
[TonsiTHe 00 9K30- U PHIOTEPMUUECKUX peaklusax. Peakuy ropeHus Kak 4YaCTHBIN Ciydail 39K30TEPMUYECKUX PEaKLUN, MPOTEKAIOIUX C BbICIIEHUEM
CBETa.

3aKOH COXpaHEHHUsI MacChl BEIIECTB. XMMHUECKUE YpaBHEHHs. 3HAYCHHE UHIEKCOB B KodpduuneHToB. CocTaBiIeHNE YpaBHEHUI XUMHUECKIX
peaKuui.

PacueTrsl mo xuMHuueckum ypaBHEHHSM. PelieHne 3a7au Ha HaXO0XKJIEHHUE KOJIMYECTBA BEIIECTBA, MACCHl MM 00bEeMa MPOAYKTa PEaKIMH 10
KOJIMYECTBY BEILlECTBA, Macce WM 00bEeMY MCXOJHOTO BellecTBa. PacdyeTsl ¢ MCMONb30BaHUEM MOHATHS «IOJIs», KOTAa UCXOJHOE BEIIECTBO JIaHO B
BHUJIE pacTBOPA C 33JIaHHOM MacCOBOM JI0JI€H PACTBOPEHHOIO BEIIECTBA TN COACPKHUT OMPEICTECHHYIO I0JI0 TPUMECEH.

Peaknun paznoxenus. [IoHaTHE O CKOPOCTH XMMHUYECKUX peakuuil. Katanuzaropsl. @epMeEHTSHI.
Peakuuu coennnenus. Katanutudyeckue u HekatanuTuueckue peakuuu. O6patumble 1 HEOOpATUMBbIE PEaKIUU.

Peakuun 3amemnieHus. OJIEKTPOXMMUYECKUH PsI HANpPsOKEHUH METauIOB, €ro HUCIHOJb30BaHHE ISl MPOTHO3UPOBAHUS BO3MOXKHOCTHU
MPOTEKAHUS PeaKIil MEK Iy METaJJIaMH M pacTBOpPaMH KUCIOT. Peakiiny BHITECHEHHS OJJTHUX METAJIOB U3 PACTBOPOB MX COJICH IPYrMMH MeTajljlaMu.

Peakun oomena. Peakiium HelTpanu3anuu. Y CIOBHS TPOTEKAHKS peakIuii 0OMEeHa B pacTBOpax /0 KOHIIA.

Tunel XUMUYECKHX peakiuil (M0 MPU3HAKY «YHUCIO M COCTaB MCXOIHBIX BEIICCTB M MPOJYKTOB PEAKIMK») HA MPHMEPE CBOWCTB BOJIBI.
Peakumst pasinokeHUs - 3JCKTPOJU3 BOJABL. Peakiuu COCAMHEHWS - B3aMMOJCHCTBHE BOJIBI C OKCHJIAMH METAIOB W HeMmeTauioB. [loHsTHe
«CUAPOKCUIBD. Peakiuu 3aMeIleHus - B3aMMOJCHCTBHE BOJBI C ICIOYHBIMU W MIEJIOYHO3EMEIbHBIMUA MeTa/uIaMu. Peakiiuu oOMeHa (Ha mpumepe
TUApoIIn3a Cyabhuaa amOMUHNS U KapOuaa Kalblus).

Pacuérnbie 3aJgavu. 1. Berauciienne no XMMHUYECKUM YPaBHCHUAM MACCBI UJIKM KOJIMYECTBA BECUICCTBA 110 W3BECTHOM Macce W KOJIMYCCTBY
BCIICCTBA OAHOI'O M3 BCTYIIAIOMIUX B PCAKIUIO BCIICCTB HUJINM MMPOAYKTOB PCAKINU. 2. Brruuciienne Maccel (KOJII/I‘ICCTBB. BCIICCTBA, O6T>€Ma) IMPOAYKTa
pCaKnuu, €CJIn U3BECTHA MAaCCa UCXOAHOTO BCIICCTBA, COACPIKAIICTO OMPEACICHHYIO JOJJIO anMeceﬁ. 3. Beruncienue Macchbl (KOJ’II/I‘ICCTBa BCIICCTBA,
O6’LeMa) MMpOAYKTa pCaKnuun, €CJIIN U3BCCTHA MACCa PACTBOPA U MaCCOBaA JOJIsI paCTBOPEHHOT'O BCIICCTBA.

IIpexMeTHBIE PE3YILTATHI 00VUEHMS .




Yyamuiicst JOJKEH ymems.

e KJaccH(UIMPOBATh XUMHUYECKUE DPEAKLIUU 10 YHCIYy W COCTaBy HMCXOJHBIX BEIIECTB M IPOIYKTOB PEAKLIUH; TEIIoBOMYy 3¢ QeKTy; Ha-
MIPaBJICHUIO NPOTEKAHUSI PEAKL[MH; YYACTUIO KaTaau3aTropa;

® CII0JIb30BaTh TAOJIUILy pACTBOPUMOCTH JUIsl OIIPENEIICHNS BO3MOKHOCTH ITPOTEKAHUS peakuii 0OMeHa; 3JeKTPOXUMUYECKUN sl HANIPSKEHUM
(aKTUBHOCTH) METAJIJIOB Ul ONPEENIEHUSI BOZMOKHOCTH NMPOTEKaHMsI peakLuii MeX/1y METallJlaMU ¥ BOJHBIMU PacTBOpPaMU KUCIJIOT U COJIEH;

e HaOmo0aTh U ONUCHIBaTh MPU3HAKM U YCJIOBHS TEUEHUS XUMHUYECKUX pEaKLUi, JeNaTh BBIBOABI HA OCHOBAHMM aHajIW3a HaOJIOJEHUH 3a
AKCIEPUMEHTOM;

® [IPOBOJUTH PACUETHI [0 XUMUYECKUM YPAaBHEHUSM Ha HAX0XJACHUE KOJIMYECTBA, MacChl WJIM 00beMa MPOIyKTa PEaKlUU 10 KOJIUYECTBY, Macce
Wi 00bEMY HCXOJIHOTO BEIIECTBA; C MCIOJB30BAaHUEM MOHATHUS «I0JIs», KOTJa MCXOJHOE BEIECTBO JIaHO B BMJIE pacTBOpa C 3aJlaHHOM
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEMIECTBA WIIM COAEPKUT OMPEAECICHHYIO JTOJTI0 MPUMECEN.

MetanpeaMeTHsblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJDKEH ymems.

® COCTaBJISITh HA OCHOBE TEKCTA CXEMBbI, B TOM YHUCIIe ¢ NpuMeHeHueM cpencts MKT;

®  CaMOCTOATEIBHO OOPMIISATH OTYET, BKIIFOYAIOIINH OMTMCAHNE KCIIEPIMEHTA, €r0 Pe3yabTaToOB, BHIBOJIOB;

® UCMOJB30BaTh TAKOW BUJ MBICICHHOTO (MICabHOTO) MOJCIUPOBAaHUS, KaK 3HAKOBOE MOJICIIMPOBaHKUE (HAa MPUMEPE YPaBHEHUH XUMUYCCKUX
peakuii);

® pa3nu4ath 00BEM U COJICP)KaHUE OHATHH;

®  DPa3IMYaTh POJIOBOE U BUJOBOEC IMOHSTHUS;

®  OCYIIECTBIISATH POJOBHIOBOE OIIPEICIICHUE TOHSATHIA.

Hdemouncrpanun. [Ipumeps! ¢usnueckux sBieHUN; a) muaBleHue mapaduHa; 0) Auddy3us AYIIMCTHIX BEHIECTB C TOPSIICH TaMIOYKU
HakaimBaHus. [IpuMepbl XUMUYECKUX SIBJICHUMN: a) TOPEHUE MarHus; 0) B3aMMOJICHCTBHE COJITHON KHCIOTHI C MPAaMOPOM HJTM MEJIOM; B) MOJYy4YCHUE
runpokcuaa meau (Il); T) pacTBopeHHe MOJydEHHOTO THUIAPOKCHIA B KUCIOTax; J) B3auMmojeictBue okcuaa meau (II) ¢ cepHoit kucioToit mpu
HarpeBaHUU; €) pa3joKeHUe MepMaHraHaTa Kaiusl; 5K) B3auMO/IeCTBHE pa30aBICHHBIX KUCIOT C MeTallIaMu.



JlabopaTopHblie onbIThl. 3. CpaBHEHHE CKOPOCTH UCHAPEHUs BOJIBI U CIIMPTA IO MCUYE3HOBEHHUIO UX Kallellb Ha (UIbTPOBaJIbHOU Oymare. 4.
Oxucnenve Meaud B IUIAMEHU CIMPTOBKU WM ropenku. 5. IloMyTHeHHe M3BECTKOBOM BOJbI OT BBIABIXAaEMOIO yrjekucioro rasza. 6. Ilomyuenue
YTJIEKUCIIOTrO ra3a B3auMOACHCTBUEM COJIbI M KUCIIOTHI. 7. 3aMelienre Meau B pactBope xiopuaa Meau (1) xxenezom.

IIpakTnueckas padora Ne 5.IIpu3Haky XMMHUUECKUX peaKLUi.

IIpeaMeTHBIE PE3YILTATHI 00VUEHMS .

VYyamuiicst JOJDKEH ymems.

oOparmiaThcs ¢ 1abopaTOPHBIM 000PYIOBAaHUEM U HArpeBaTeIbHBIMU TPUOOPAMU B COOTBETCTBUHU C TIPaBUJIAMU TEXHUKH OE30TIaCHOCTH;
BBITIOJTHATH TTPOCTEUIITHE TIPUEMBI PAOOTHI ¢ TA0OPATOPHBIM 000 PYI0BAaHHEM: JTAOOPATOPHBIM IITATUBOM; CITUPTOBKOM;

HaOJIFI0/1aTh 32 CBOMCTBAMHM BEIIECCTB U SBICHUSIMH, IPOUCXOASIINMHE C BEIIECTBAMH;

OTIMCBHIBATH XUMHUYECKUH IKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HMJIM POJJHOTO) SI3BIKA H SI3bIKa XUMUH;

JeTaTh BBIBOJIBI TIO PE3YJIbTaTaM MPOBEICHHOTO SKCIICPUMEHTA;

TOTOBHTB PACTBOPBI C OTIPE/ICIICHHOM MaCCOBOM JIOJIel pPaCTBOPEHHOT'O BEIIECTBA,

® TIPUTOTOBHUTH PACTBOP M PACCUYMTATH MACCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BEIIECTBA.

MertanpeaMeTHbIe pe3yJabTaThl 00y4eHust

Yyamuiics JOJDKEH ymems.

CaMOCTOATCIIbHO UCIIOJIB30BATh OIIOCPEAOBAHHOC Ha6HIOJICHI/IC.



Tema 6. Teopusi 3JeKTPOIUTHYECKOI TUCCOIMAIMHN M CBOHCTBA KJIACCOB HEOPraHMYeCKUX coenHeHuii (22 u)

[TonsiTie 00 ANIEKTPOJUTHYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. MeXaHHU3M JTUCCOLMALUU DJIEKTPOJIUTOB € Pa3IuYHbIM
TUIIOM XUMUYECKON cBA3H. CTENEHb AIEKTPOJIUTUUECKON Auccorani. CUIIbHBIE U Cl1a0ble AJIEKTPOJIUTHI.

OcCHOBHBIE TIOJIOKEHHSI TEOPUH DIEKTPOJIUTHUECKON aucconanvu. MoHHbIe ypaBHEHHS peakiuii. YCIOBUS MPOTEKAHUs pPEakiuu oOMeHa
MEXIY MIEKTPOIUTAMHU J0 KOHIIA B CBETE HOHHBIX MPE/ICTABICHUN.

Knaccudukarys HOHOB U UX CBOMCTBA.

Kucnotel, nx knaccudurarus. [ucconumanus KUCIOT U UX CBOMCTBA B CBETE€ TEOPHH DJIEKTPOJMTHUECKON aUCCONMAii. MOJEKyIsIpHbIe U
MOHHBIC YPAaBHEHHUS peaKUWil KUCIOT. B3anmoneicTBUe KUCIOT ¢ METallaMU. DJIEKTPOXUMHUYECKUHN psii HaNpsHKEHUH MeTalsioB. B3aumopeinicteue
KUCJIOT C OKCHJAMHU METauioB. B3amMojeicTBHE KHUCIOT C OCHOBAHMSIMH - PEAKIUs HEUTpanu3anuu. B3auMoaencTBHe KHCIOT C COJISAMH.
Hcnonb3oBanue TabIUIbl pACTBOPUMOCTH JIJISl XapaKTEPUCTUKA XUMHUECKUX CBOMCTB KHCIIOT.

OcHoBanus, ux kinaccudukamus. Jlucconmanuss OCHOBaHMM M WX CBOWCTBA B CBETE€ TEOPUU IJICKTPOJUTHUYECKOW JAUCCOIMAIIHH.
B3anmopelicTBue OCHOBaHUM C KHCIOTaMH, KHUCIOTHBIMH OKCHIAMHU M COJIsIMU. Vcmosib30BaHWE TaOMWIIBI PacTBOPUMOCTH ISl XapaKTEPUCTUKH
XUMHYECKUX CBOJCTB OCHOBAHMI. Paznoxenue HEPaCTBOPUMBIX OCHOBAaHHI pu HarpeBaHuM.
Comu, wx kinaccUUKAIUs M JUCCOLMAIMS Pa3IUYHBIX TUIMOB cojeil. CBOWCTBa coJjied B CBETE TEOPUH DJIECKTPOJIMTHYCCKOW JAMCCOIMAIIHH.
B3aumMopeiictBue coseld ¢ MeTalylaMH, YCJIOBHS TMPOTEKAaHUS ATHX pPeakiuid. B3ammoaeilcTBue cojiel ¢ KHUCIOTaMH, OCHOBAaHUSIMH M COJISIMHU.
Hcnonp3oBanre TaOIHUITBI pACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMHUUYECKUX CBOKUCTB COJICH.

O06o01eHre cBeleHi 00 OKCHIaxX, MX KJIacCU(PUKAIIMK ¥ XUMUYECKUX CBOHCTBAX.
I'eneTnyeckue psaabpl METANIOB M HEMETAJIOB. | eHeTHuecKkas CBA3b MEXKY KIIaCCaMH HEOPTaHUYECKHUX BEIIECTB
OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIEC peakini. OKUCIUTENb U BOCCTAHOBUTEb, OKHCIIEHHE U BOCCTAHOBJICHUE.

Peakuuu HMOHHOTO 0oOMEHa U OKHCIHTEIIBHO-BOCCTAHOBHTEIIbHBIC pCaKkuuu. CocraBiecHue ypaBHeHI/Iﬁ OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX
peaKHI/Iﬁ MCTOAOM JJICKTPOHHOT'O Oananca.



CsoiicTBa MMPOCTBIX BCHICCTB - MECTAJIJIOB U HEMCTAJIJIOB, KUCJIOT U COJICii B CBETE HpeI[CTaBJIeHI/Iﬁ 00 OKHCIMTEIHLHO-BOCCTAHOBUTEIHHBIX mnmpouneccax.

IIpeaMeTHBIE PE3VILTATHI 00VUEHMS:

Yyamuiicst JOJDKEH ymems.

HUCIIOJIB30BAaTh HpI/I XapaKTepI/ICTI/IKe npeBpameHI/Iﬁ BCIICCTB IIOHATHUA: «paCTBOp», <<3J'IGKTpOJ'II/ITI/I‘-I€CKa$I Jucconuanusy, «BJ'IGKTPOIII/ITLI»,
HEIJIEKTPOJIUTHD», «CTETMEHb JUCCOIMAIUNY», «CHIJIBHBIE OJIICKTPOIUTBD», «CIA0bI€ JIIEKTPOJUTHDY, «KATUOHBI), «AHUOHBIY», «KUCIOTHDY,
«OCHOBAHHUS», «COJN», KHOHHBIE PEAKIINNY», «HECOJIC00Pa3yIOIINEe OKCHIBI», «COIe00pa3yIonne OKCUIb», «KOCHOBHBIE OKCHUJIBI», «KUCIIOTHBIC
OKCHUJIBI», «CPEAHHE COJN», «KUCIBIE COJIM», «OCHOBHBIE COJIM», «TEHETUYECKUU PSII», «OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUN,
«OKHCIIUTEIIb, «BOCCTAHOBHUTEIIEY, KOKHCICHHEY, «BOCCTAHOBJICHHE,

OTHCHIBAaTh PACTBOPEHUE KaK (PU3NKO-XUMUYECKHI MpoIiecc;

I/IJ'IJ'IIOCTpI/IpOBaTI) HpI/IMepaMI/I OCHOBHBIC IIOJIOXKCHUS TeOpI/II/I BHeKTpOHHTquCKOﬁ AucCcoIalm, FCHCTI/I'-IeCKyIO B3aMOCBS3b MG)K)]y
BeIleCTBaMU (MPOCTOE BEIIECTBO — OKCHJI — TUIAPOKCHI — COJIb);

XapaKTepHU30BaTh OOIIHE XWMHUYECKHE CBOWCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJOB, KHCJIOT, OCHOBAaHHUH M COJIeH C TIO3WUIMHA TEO PUH
AIEKTPOJIUTUYECKON AUCCOIHUALINU; CYIIHOCTh JIEKTPOJIUTUYECKON TUCCOLMAIMYA BEIIECTB C KOBAJICHTHOM MOJSPHON M MOHHON XUMHUYECKOM
CBSI3bI0; CYIITHOCTh OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUN;

MPUBOJIUTH MPUMEPHI PEaKINi, MOATBEP)KIAOIINX XUMHUYECKHE CBOMCTBA KHCIOTHBIX M OCHOBHBIX OKCHJIOB, KHUCJIOT, OCHOBaHUN M COJICH;
CYIIIECTBOBaHUE B3aMMOCBSI3H MEXK/Iy OCHOBHBIMH KJIaCCaMU HEOPraHMYECKHUX BEIECTB;

KJIacCU(PHUITMPOBATh XUMHUECKHE PEAKIIUHU 110 «A3MEHEHHUIO CTEIICHEH OKUCIICHHS 3JIEMEHTOB, 00pa3yIONIUX pearupyoIlne BEIIeCTBAY,
COCTaBJISITh YPABHEHUS IJICKTPOJUTUUECKON AMCCOIMAIMKM KHCJIOT, OCHOBAHMM M COJICH; MOJICKYJSPHBIC, MMOJTHBIC U COKpAIEHHbIE HOHHBIE
YpaBHEHUs PEaKIUi C y4aCTHEM DJICKTPOJIUTOB; YPAaBHEHHSI OKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUN, MUCIOJIBb3YsS METOJ JECKTPOHHOTO
OanmaHca; ypaBHEHHS PEaKIIMii, COOTBETCTBYIOIIUX MOCIEIOBATEILHOCTH («IEMOUYKe») MPEeBpAIlCHUN HEOPraHMYeCKUX BEIIECTB PazIMYHBIX
KJIACCOB;

OTIPENICATh OKUCIUTENh M BOCCTAHOBUTEIb, OKUCIICHUE M BOCCTAHOBJICHUE B OKHCIIMTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUAX;

yCTaHABIUBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3U: KJIACC BEUIECTBA — XUMHUYECKHE CBOWCTBA BEIIECTBA;

HaOII0IaTh M OMUCHIBATh PEAKIIUU MEXKTY IIEKTPOIUTAMU C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA U S3bIKA XUMUU;
MIPOBOJIUTH ONBITHI, OATBEPKIAIOLINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHUs



Yyamuiicst JOJKEH ymems.

JIeJIaTh [IOMETKH, BBIIIMCKH, IUTUPOBAHUE TEKCTA;

COCTaBIIATh NOKIIAT;

COCTaBJISATh HA OCHOBE TE€KCTa IpauKu, B TOM yucie ¢ npumeHeHueM cpeacts MKT;

BJIAJIETh TAKUM BUJOM H3JI0KEHHUS TEKCTA, KaK PaCCyXICHUE;

WCIO0JIb30BAaTh TAKOW BUJ MBICIEHHOTO (ME€albHOT0) MOJIEIUPOBAaHUS, KaK 3HAKOBOE MOJEIMpPOBAaHUE (HA NMpUMEpPE ypaBHEHHH peakuuit
JMICCOLIMAIINHU, HIOHHBIX YPaBHEHUN peakiuil, MOIypeakIiil OKHUCIEHUS-BOCCTAHOBIICHNUS);

pa3nnyaTh KOMIOHEHTHI JOKa3aTelbCTBa (TE3UC, apryMEHTHI U GopMy JOKa3aTeIbCTBA);

® OCYIIECTBIITh NIPSIMOE HHIYKTUBHOE JI0KA3aTENbCTBO.

JemoncTpanum. VcnpiTaHue BEIIECTB U UX PaCTBOPOB HA AJIEKTPOIPOBOJHOCTh. 3aBUCUMOCTD 3JIEKTPOIPOBOTHOCTH YKCYCHON KHCIIOTHI OT
KOHIICHTpanuu. B3anMoeiicTBre uHKa ¢ cepoit, cosstHoi kucinotol, xiaopunom meau (II). 'openne maruusi.

JlabopaTopHble onbIThI. 8. Peakiinn, XxapakTepHbIe 711 PpACTBOPOB KUCIIOT (COJITHON UM cepHOM). 9. Peakunm, xapakTepHbIe ISl PaCTBOPOB
mienouet (ruapokcu1oB HaTpust WK kainus). 10. [Tonmydenne u cBolicTBa HEPACTBOPUMOTO OCHOBaHMS, Hanpumep ruapokcuaa meau (I11). 11. Peakmum,
XapaKTepHbIe JUIsl PaCTBOPOB cosie (Hampumep, 1 xiopuaa meau (11)). 12. Peakuuu, xapakrepHbie 17151 OCHOBHBIX OKCHUJIOB (HAaIpuUMep, Uil OKCHIa
Kanpius). 13. Peakuuu, xapakTepHble sl KUCIOTHBIX OKCHJIOB (HallpuMep, AJIsl YTJIEKUCIOTo rasa).

IIpakTnyeckas padora Ne 6. CBoiicTBa KUCIOT, OCHOBAHUM, OKCUJIOB U COJICH.
IpakTuyeckas: padora Ne 7. PenieHne skcriepuMeHTaIbHbIX 3a/1a4.



Hpe}lMeTHble PE3yJdbTaThbl Oﬁy‘le}[lflﬂ

Yyamuiicst JOJKEH ymems.

oOpaiarscs ¢ 1abopaTOpHBIM 000PYI0OBAaHUEM U HAarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBUH C MPaBUIIAMH TEXHUKH 0€3011aCHOCTH;
BBITNIOJIHATH MPOCTEHIIINE prueMbl 00palleHus ¢ J1adopaTOpHBIM 000pyI0BaHKEM: 1a0OPATOPHBIM IITATUBOM, CITUPTOBKOIA;

HaOJI01aTh 32 CBOMCTBAMH BELLIECTB U SIBJICHUSMHU, IPOUCXOASIINMHU C BEIIECTBAMU;

OTMCHIBATh XUMUYECKHUI SKCIIEPUMEHT C MMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) S3bIKA U SI3bIKA XUMUHU;

JIENIaTh BBIBOJIBI IO PE3YJITATAM MPOBEICHHOIO SKCIIEPUMEHTA.

MetanpeaMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiics JOJDKEH ymems.

® OIpeneNsTh, UCXOd U3 yueOHOH 3a7aun, HE0OX0AUMOCTh HETIOCPEICTBEHHOTO HII OMOCPEIOBAHHOTO HAOIIOICHHS;
® CaMOCTOATEIbHO (GOPMUPOBATH MPOTrPAMMY SKCIIEPUMEHTA.

TPEBOBAHUS K YPOBHIO ITIOJAI'OTOBKU BBIITY CKHUKOB.
BbIIYyCKHUK HAYYUTCH:

* OIMCHIBATh CBOMCTBA TBép,I[BIX, KUIKUX, r33006p213HI>IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC IIPU3HAKH,

¢ XapaKTepu3oBaTb BCHICCTBA II0 COCTaBYy, CTPOCHHUIO U CBOI’ICTB&M, YCTAaHABJIMBATb TIPUYUHHO-CICACTBCHHBIC CBA3U MCKAY JAaHHBIMH
XapaKTCPUCTUKAMU BCUICCTBA,

¢ paCKpbIBATb CMBICII OCHOBHBIX XHUMHUUYCCKUX TOHSITUMN «aTomM», «MOJICKYJIa», «XUMHUYECKUMN QJIEMCHT», «IIPOCTOC BCHICCTBO», «CJIOKHOC
BCIICCTBO», «BAJICHTHOCTB)», UCIIOJIb3Yd 3HAKOBYIO CUCTEMY XUMUH,



* 1300pakaTh COCTAaB MPOCTEUIIMX BEUIECTB C MOMOMIBI0 XHMHUYECKHX (OPMYNI M CYITHOCTh XMMHUYECKUX PEAKIUH C MOMOIIBI0 XUMHUYECKUX
YPaBHEHUN;

¢ BBIYUCIIAATh OTHOCUTCIIBHYIO MOJICKYIIAPHYIO U MOJIAPHYIO MACChl BEIICCTB, 4 TAKXKEC MACCOBYIO JOJII0O XUMHUYCCKOI'0 3JICMCHTA B COCAMHCHUAX
JJIA OLICHKH UX HpaKTH‘IGCKOfI 3HAYUMOCTH,

* CPaBHHUBATH IO COCTABY OKCHU/IbI, OCHOBAHUS, KUCIOTHI, COJIU;
* KJITaCCU(UIIMPOBATH OKCUIBI K OCHOBAHUS 110 CBOMCTBAM, KUCIOTHI U COJIU 110 COCTaBY;
* MMOJIL30BATHCS JIAOOPATOPHBIM 00OPYIOBAHHEM U XUMHUECKOU MOCYION;

¢ MIPOBOAWTE HECJIOXXHBIC XMMHYCCKHUE OIIBIThI U Ha6J'IIO)IeHI/ISI 3a U3MEHCHUSIMH CBOMCTB BCIICCTB B IPOLECCE HUX HpeBpaHleHHfI; CO6J'II-O,ZIaTI)
ImpaBHJIa TCXHHUKU 0e30macHOCTH IIpU IMMPOBEACHHU N Ha6J'IIO)IeHI/II\/’I " OIIBITOB,

* pa3MyaTh IKCHEPUMEHTATBHO KHUCJIOTHI W MIENOYH, TOJB3YSICh MHANKATOPAMH; OCO3HABaTh HEOOXOAMMOCTH COOJIIOJCHHS Mep 0€30MacHOCTH
pu 0OpaIeHUH C KUCIOTAMH | IIEJI0YaMHU.

* pacKphIBaTh CMbICH neproandeckoro 3akona J[. . Menaeneena;
* OIMCBIBATh U XapaKTepU30BaTh TAOIUYHYIO (OPMY NEPUOIUUECKON CHCTEMbl XUMUYECKUX IIEMEHTOB;

¢ XapaKTepu30BaThb COCTAaB aTOMHBIX AJACP U paCHpEACICHUC YHCila DJICKTPOHOB II0 3JICKTPOHHBIM CJIOAM aTOMOB XUMHUYCCKHUX 3JIEMCHTOB MallbIX
IICprUoa0B HepHOHquCKOﬁ CHUCTCMBbI, a TAK)KC KaJIMid U KaJdbL U,

¢ pa3jindaTb BU/AbI XUMHWYECKOH CBSI3H: HOHHYI0, KOBAJICHTHYIO ITOJIAPHYIO, KOBAJICHTHYIO HCIIOJAPHYIO U MCTAJNIMYCCKYIO,
® I/I306pa)KaTb QJICKTPOHHO-UOHHLIC (bOpMyJ'IH BCIICCTB, 06pa30BaHHBIX XUMHUYCCKUMHU CBA3AMH PA3HOI'O B4,
* BBISIBJIATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT CTPOCHUS UX KPUCTAINIMICCKUX peH_IéTOKZ HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJIJINYCCKUX

¢ XapaKTepu3oBaTb XUMHYCCKUC JJICMCHTBI U UX COCAMHCHUSA HA OCHOBC IIOJIOKCHHSA JJICMCHTOB B HepHOﬂHqCCKOﬁ CHUCTEME M OCOOCHHOCTECH
CTPOCHHUA UX aTOMOB;,



* XapaKTepU30BaTh HAYYHOE U MHPOBO33PEHUYECKOE 3HAUEHUE MEPUOJUYECKOrO 3aKOHA M NEPUOJUYECKONW CHUCTEMbl XMMHYECKHUX 3JIEMEHTOB
. . Menneneesa; * 00bACHATH CyTh XHMUYECKUX MPOLIECCOB M MX MPUHIUITHAIBEHOE OTINYHE OT (PU3NIECKUX;

® Ha3bIBAThb MMPU3HAKU W YCJIOBUA NPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;

* YCTaHaBJIMBATh MPUHAIIEKHOCTh XUMUYECKON peakIuy K ONPeeIEHHOMY TUITY IO OJTHOMY M3 KJIacCU(UKAIMOHHBIX IPU3HAKOB: 1) 1O YuCly U
COCTaBY MCXOJHBIX BEIIECTB U MPOJYKTOB PEAKIMU (PEaKUu COETUHEHUS, PA3JIOKEHHUS, 3aMellIeH!s] 1 0OMeHa); 2) MO BbIAEICHUIO WIH MOTJIOIIEHUIO
TEIUVIOTHl (peakUuu SK30TePMUYECKHE M JHJIOTEPMUYECKHE); 3) M0 HM3MEHEHUIO CTENeHEel OKHUCIEHHS XUMHUYECKHX JJIEMEHTOB (peakiuu
OKHUCJIUTEIBbHO-BOCCTAHOBUTEINBHBIE); 4) 110 00paTUMOCTH Ipoliecca (peakuu oOpaTuMble 1 HeoOpaTUMBbIE);

* COCTaBJIATh YPaBHEHUA SJIEKTPOJUTHUYECKON AUCCOIMALMKM KUCIIOT, IIEJI0YEH, COJIEH; MOJHBIE U COKpAIIEHHbIE MOHHBIE YPABHEHUS pEaKIui
oOMeHa; ypaBHEHHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUN;

* IPOTHO3UPOBATh MPOJYKTHl XMMHUYECKHX peakuui 1o (popmyrnaM/Ha3BaHUSM HCXOJHBIX BEIIECTB; OINpPEAENSATh HCXOJHBIE BEIIeCTBa IO
(dhopmynam/Ha3BaHUSIM TIPOIYKTOB PEAKITUH;

* COCTaBJISITh YpaBHEHUs PEaKIUii, COOTBETCTBYIOIIUX MOCIEAOBATEILHOCTH («IIETIOYKE») MPEBpAIllEeHU HEOPraHMYECKHUX BEUIECTB Pa3IMYHBIX
KJIaCCOB;

* BBISIBJIATH B IIPOIIECCE IKCIIEPUMEHTA MIPU3HAKU, CBUAETEILCTBYIOLIME O MPOTEKAHUHU XUMHUUYECKOH peakinu;

* IPUTOTOBJIATH PACTBOPHI C OIPeIeIEHHON MacCOBOH /10JIel pacTBOPEHHOTO BELIECTBA;

* OIIPENIeNSTh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U IIEJI0UEH M0 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEaKIIMH, MOATBEPKAAIOIINE HATMYUE B BOJIHBIX PACTBOPAX BEIIECTB OT/IEIbHBIX HOHOB

¢ OpeaCIATh HPUHAMICI)KHOCTE HCOPIraHNYCCKUX BCIICCTB K OMTHOMY U3 U3YUCHHBIX KJ'IaCCOB/prr[HZ MCTaJJIbl 1 HEMCTAJLJIBI, OKCHJbl, OCHOBAHNA,
KHUCJIOTHBI, COJIN;

¢ COCTaBJIATH (bOpMy.]'IBI BCIICCTB 110 MX HAa3BAHUAM,

¢ OpCACIATh BAJICHTHOCTD U CTCIICHDb OKUCJICHHUA 9JICMCHTOB B BCIICCTBAX;



¢ COCTaBJATH (1)OpMYJII)I HCOPTraHNYCCKUX COCIII/IHCHI/Iﬁ IO BAJICHTHOCTAM U CTCIICHAM OKHUCJICHHUSA 3JICMCHTOB, d TAKXKC 3apdaaM MOHOB, YKa3aHHBIM
B Ta0OJIHIIe PACTBOPUMOCTH KHCIIOT, OCHOBAHHM U COJICH;

* OOBSICHATH 3aKOHOMCPHOCTU HN3MCHCHUA (1)1/131/1%01(1/1)( U XHUMHYSCKHX CBOMCTB MMPOCTBIX BCUICCTB (MeTaJIJIOB u HeMeTaJIJ'IOB) N HUX BBICHIHNX
OKCHJOB, O6pa3OBaHHI)IX 9JICMCHTAMH1 BTOPOI0 U TPETHEr O IMEPHUOI0B;

* Ha3bIBATh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEpHBIE JUIsl TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBAaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE [Tl KAXKJIOT0 U3 KIAaCCOB HEOPTAHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH IPUMEPHI PEAKIUi, MOATBEPIKAAIOIIUX XUMUYECKHE CBOIICTBA HEOPraHUYECKHUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAaHUI U COJIEH;
* OIPENIENATh BEIIECTBO-OKHUCIUTEND U BEIIECTBO-BOCCTAHOBUTEINb B OKUCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUX;

* COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTEBHBIN OanaHC (U1 U3YYEHHBIX PEakIiii) Mo NpeVI0KEeHHBIM CXeMaM peakLnii;

* IIPOBOAUTH J'Ia60paTOpHI>IC OIIBITHI, MOATBEPKAAOINEC XUMHUYCCKHUC CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHN4YCCKUX BCIICCTB,

BbINYCKHUK IOJYYUT BO3MOKHOCTh HAVUNThCS:

¢ I'paMOTHO O6paI_HaTI)CH C BCIICCTBaAaMH B HOBCCHHCBHOﬁ KHU3HU,
¢* OCO3HAaBaThb HCO6XO,I[I/IMOCTB CO6J'IIO)I€HI/I${ IIpaBUJI S3KOJOTHYCCKHU 0e3011acHOro IIOBCACHU B OKpY)KaIOH_[eﬁ HpHpOHHOﬁ cpeac;

* IOHUMaTh CMBICT M HEOOXOAMMOCTH COONIOACHHS MTPEINUCAHHM, MpeagaraeMblX B HWHCTPYKIHUSAX IO HCIOJB30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOM XMMUH H JIp.;

¢ UCII0JIb30BAaTh HpI/I06peTéHHBIC KITFOUCBLIC KOMIICTCHTHOCTU ITPU BBINIOJIHECHUH HCCICIOBATCIILCKUX ITPOCKTOB MO U3YUCHUIO CBOfICTB, CII0CO00B
TMOJIYYCHH U PACTIO3HABAHUA BCIICCTB,



* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTD, UCTIOJIB3Ys CPEACTBA YCTHOW M MUCbMEHHONH KOMMYHUKAIIUH TPH paboTe ¢ TEKCTaMU y4eOHHKA
U JOTIOJTHUTEIBHOM JIMTEPaTypOii, CIPAaBOYHBIMU TaOIHMIIaMH, TIPOSIBIISATE TOTOBHOCTh K YBOKEHHIO HHOM TOYKH 3PEHHSI IPH 0OCYKJICHUN PE3YIIbTaTOB
BBINIOJIHEHHOW paboThI;

° O6’I)€KTI/IBHO OLICHUBATh I/IH(l)OpMaIII/IIO 0 BCHICCTBAX M XHUMHUYCCKHUX IHpOoLCCCaX, KPUTHUYCCKU OTHOCHUTHCA K HCGBIIOHEIy‘IHOfI I/IH(l)OpMaIII/II/I,
HEJI0OPOCOBECTHOM peKiaMe, KacaroIIeCsl UCTI0JIb30BAaHUS PA3TUYHBIX BEIIECTB.

¢ OCO3HaBaTb 3HAYCHUC TCOPCTUICCKHUX 3HAHHI JJIA HpaKTI/I‘-IGCKOI\/'I JACATCIIPHOCTH YCIOBCKA,
¢ OIIMCBIBATH U3YYCHHBIC 00BEKTHI KaK CUCTEMBI, IPUMCHSA JIOTUKY CUCTEMHOT'O aHAJIN3a,

* IPUMCHATb 3HAHUA O 3aKOHOMCECPHOCTAX HepI/IO)II/I'-IeCKOI\/’I CHUCTEMBI XHUMHUYCCKUX JJIEMCEHTOB JIA OOBSICHEHUSA H NpCaABUACHUA CBOMCTB
KOHKPCTHBIX BCIHICCTB,

* pa3BUBaTh HHGOPMAITMOHHYIO KOMIIETEHTHOCTD ITOCPEICTBOM YIIIYOJIEeHUS! 3HAaHUI 00 UCTOPUM CTAaHOBIIEHUS XUMUYECKOW HAyKH, €€ OCHOBHBIX
MOHATHH, MEPUOJNYECKOr0 3aKOHA KaK OJIHOTO U3 BaXXHEHIIINX 3aKOHOB MPHUPO/IbI, @ TAKKE O COBPEMEHHBIX JOCTH)KCHUAX HAYKU U TEXHUKU.

¢ COCTaBJIATh MOJICKYJIAPHBIC U ITOJIHBIC HOHHBIC YPAaBHCHHA I10 COKpaHIéHHBIM HOHHBIM YPaBHCHUAM;

* IPUBOJUTH IIPUMEPHI peaKuHﬁ, IMOATBEPKAAOIIUX CYIHICCTBOBAHUE B3aUMOCBA3H MCKIY OCHOBHBIMHU KJIaCCaMH HCOPIraHUYCCKUX BCIICCTB;
¢ IIPOrHO3HUPOBATH PE3YJIbTAThI BO3I[CﬁCTBHH Pa3JIMIHbIX (baKTOpOB Ha UBMCHCHUC CKOPOCTHU XUMHYECKOM pEaKIuun;

¢ IIPOTrHO3UPOBATH PE3YJIbTATHL BOBﬂCﬁCTBHH Pa3JIMIHbIX (baKTOpOB Ha CMCIICHUC XUMHWYCCKOI'O PaBHOBCCHUS.

¢ IIPOrHO3HUPOBATH XUMHNYCCKHUC CBOMCTBA BCHICCTB HAa OCHOBC UX COCTaBa U CTPOCHUA,

¢ IIPOrHO3HUPOBATDH CIIOCOOHOCTD BCIICCTBA IIPOABJIATL OKHCIUTCIBbHBIC HJIM BOCCTAHOBUTCIBLHBIC CBOICTBA C y‘IéTOM CTEIIEHEH OKMCIICHUS
QJICMCHTOB, BXOAAIIHNX B €TI0 COCTaB,

¢ BbIABJIATH CYIIECTBOBAHUC T€HEeTUYECKOM B3aMMOCBS3HU MCKAY BCUICCTBAMU B pAAY: IPOCTOC BCIICCTBO — OKCUA — T'MAPOKCHI — COJIb,

¢ OPraHru30BbIBAThH, IPOBOAUTDH YUHCHHYCCKHUC ITPOCKTHI IO UCCIICAOBAHHUIO CBOICTB BCIICCTB, UMCIOMINX BAXKHOC ITPAKTHUYCCKOC 3HAYCHHC.



Kanenoapno — memamuueckoe nnanuposanue no xumuu no npocpamme O.C.Iabpuenana

(2 uaca 6 neoenio, ece2o 68 uacos)

Ne KoJu-Bo JlaTa npoBeneHust
Ha3Banue TeMbl ypoka Mpumeuanue
n/n 4acoB
IJ1aH paxr
Tema 1. BBenenue (64)
1 Broansiii nacTpykTaxk mo Th npu paboTe B kabuHere 1
q
xumun. [Ipeamer xumun. Bemecrtna.
2 [IpeBpanienus Bemects. Ponab XUMHM B )KM3HU YEJIOBEKA. 14
IIpakTuyeckas padora Nel. «IIpuémbl
3 6 1g
oOpailieHus ¢ J1abopaTOPHBIM 000PYIOBAHUEM
Hucrpykrax Th
4 [lepuoauueckas cucrema XuMu4yeckux sneMenToB J[. 1. 1
q
MeneneeBa. 3HaKM XUMUYECKUX 3JIEMEHTOB.
5 Xumuyeckue popmynbl. OTHOCUTETbHAS aTOMHAs U |
q
MOJIEKYJIIpHas Macca.




IIpakTnueckas padora Ne2. «HabGntonenue 3a ropsiuei

6 ceeuoi» MHcTpykTaxk Th b

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB. (74)
7 OcHOBHBIE CBEJICHUS O CTpoeHUHU aTOMOB. COCTaB aTOMOB.

H3oTomsI. lqa
8 CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB. g
9 Houbl. MoHHAst XUMUYecKas CBSI3b. la
10 | KoBaneHTHas CBS3b. la
11 | Merannuyeckass XMMHAYECKas CBS3b. lua
12 O0001IeHre U cucTEMAaTU3aMs 3HAHUN 110 TEME: K ATOMBI 1

XUMHYECKUX DJIEMEHTOB) B
13 KonTpoabHast padora Nel no teme: «Amombl Xumuueckux Ig

9/1eMEHMO08»

Tema 3. I[IpocTbie BemecTBa. (549)
14 | IIpocTblie BemecTBa-METAIIIbI. lua
15 | [IpocTele BemecTBa ~-HEMETAIIIBL. AJUIOTPOIIHS. 1y
16 | Konmuectso Bemecta. Moib. MossipHas macca. 1y
17 | MonspHslii 00bEM razos. 1y




Pemenue 3a1au o Temam: «Moaspublii 00vem 2a3o8,

18 lu
KOUYECE0 Geuecmeaa.
Koa-Bo JlaTa npoBeneHust
4yacos
Ne Ha3sBaHue TemMmbl ypoka IIpumeyanue
IUIAH paxr
n/n
Tema 4. CoenHeHre XMMHYECKHUX 3J1E€MEHTOB. (164)
19 | CreneHb OKUCIIECHHUS. lqa
20 |Baxneilimue kiaccel OMHApHBIX coeuHEeHUN. OKCHIBI. lu
21 | OcHOBaHus. lu
22 | Kucnorsr. 19
23 | Comnu. lu
24 | CocraBnenue GopmyI COIei. 14
o5 O60061eHre u cucTeMaTu3alus 3HaHu| 10 TeMe 1
. . q
«Baxneiimue k1accbl OMHAPHBIX COEIUHEHUIN
% Amop(dHbIe U KpUCTANINYECKUE BEIIECTBRA. .
q
Kpucrannuueckue pemerku.
27 UucTele BellecTBa U CMECH. lu
08 IIpakTnyeckas padora Ne3. «AHa/N3 IOYBBI U BOABI» 1
q

Hucrpykrax Th




29 | MaccoBas J10Jis1 KOMIIOHEHTOB B CMECH. lu
30 Pemrenue 3agau Ha HaXOXKIEHUE MACCOBOM 0N |
q
KOMIIOHEHTOB CMECH.
31 Pemrenue 3agau Ha HaXOXKIEHUE MACCOBOM JI0TH |
q
KOMIIOHEHTOB PacTBOPA.
IpakTuueckas padora Ned. «[Ipurorosnenue pacteopa
32 | caxapa c 3aJlaHHOW MacCOBOH JI0Jiel paCTBOPEHHOTO lqa
BemectBay Uncrpykrax Th
33 O06o01menre 1 cucTeMaTru3alis 3HaHuH 10 TeMe: |
q
«CoeTMHEeHNST XUMHYECKUX PJIEMEHTOBY.
KoutpoabsHas padora Ne2. o teme: «Coedunenus
34 | XUMUUECKUX INeMEHMOBY. lq
Tema 5. U3meHeHuUs, NPOUCXOAsIIAE C BelIeCTBAMMU. (124)
35 | ®usnueckue sIBICHUS B XUMUHU. 14
36 | Xumuueckue SBICHUS. XUMUYECKUE PEaKIIUU.
14
37 3aKOH COXpaHEHUsI MACChl BEUIECTBA. XUMUUYECKHE 1
q
ypaBHEHHUSI.
38 | Pacuérsl M0 XUMHUYECKUM YPaBHEHHUSIM. lu




39

Pemenne PaCUYCTHBIX 3aJa4 10 YPaBHCHHIO PCaKIINH.

lu
40 Pemenue pacueTHbIX 3aJja4 Ha BBIYMCIIEHUE MACChl TPOIYKTa |
q
peaxkuu.
a1 Tunel XUMHYECKUX peaKIuil. lq
42 | Tunbl XuMUYECKUX PEAKIMI Ha IPUMepPEe CBOMCTB BO/IBI. lua
43 | CxopocTs XuMu4eckux peakiuil. Karanuzaropsr. lua
IIpakTuyeckas padora NeS.
44 lu
« ITpuznaku xumuueckux peakuuiny Uacrpykrax Th
O060061eHre u cucTeMaTu3alus 3HaHu| 10 TeMe
45 | HMs3menenus, npoucxooauue ¢ 8euecmeamu. lg
KounrpoabHas padora Ne3. o teme «/3menenus,
npoucxooauue ¢ 8euecmeamu.
46 lu




Ha3Banue TeMbl ypoka KoJu-Bo JlaTa npoBeneHust
4acoB
Ne IJIaH dakr IIpumeyanue
n/n
Tema 6. PacTBopenue. PactBopbl. CBoOiicTBa paCTBOPOB (224)
3JIEKTPOJIUTOB.
OKHCIUTEIBHO — BOCCTAHOBHUTEIbHbIEC PeaKIUH
47 | PactBopenue kak (pU3UKO — XUMUYECKH nporiecc. Turmbl
pactBopoB. [ToBTOpHBINM HHCTpYKTaX 110 T.b. lu
48
DnexTponuTnueckas auccormanus (3/1) lu




49 | OcHosublie nosioxenus Teopuu D1, (TOM) lu
50 | MoHHbIe ypaBHEHUS peaKIHii
lg
51 VYcnoBus MpoTeKaHUsI XUMUYECKUX PEAKITUN MEXK Ty i
q
pacTBOpaMU AIIEKTPOJIUTOB 10 KOHIIA
52 | KucmoTsl, ux Kiaccudukarus. lqa
53 | CBoiicTBa KHCIOT. 1y
54 OcHoBaHusI, UX KJIacCU(pUKAITHSI. 1g
55 CBolicTBa OCHOBaHHH. 1g
56 Oxkcupl, UX KI1acCu(PpUKaIUs ¥ CBOMCTBA. lua
CoJ, UX CBOMCTBA.
57 ’ 1y
58 I'enetnueckas cBsI3b MEXKAY KIaccaMy HEOPTraHUUECKUX 1
. q
COEIUHEHUH.
59 | lIpaktuyeckas padora Ne6. «CBoiicTBa KUCIOT OCHOBaHUH,
oKkcuJ0B U conein». Mucrpykraxk Th l4
50 O000111eHIE U CUCTEMATHU3AIlUS 3HAHUHN 110 TEME: 1
q

«PaCTBOpeHI/IC U paCTBOPLD.




61

OxucnauTenbHO-BOCCTaHOBUTENBHBIE peakiuu (OBP).

la
62
CocraBnenue »exkTpoHHoro 6ananca 8 OBP. lua
63 CBolicTBa MPOCTHIX U CJIOKHBIX BellecTB B cBeTe TOJl u |
q
OBP
64 IIpakTHyeckas padora Ne7. PenreHne skciepuMEeHTAIIBHBIX |
q
3aga4 no teme: «OBP» Uncrpykrax Th
65 | O6oOImEeHne n cucTeMaTH3alys 3HAHUH 110 TeMe
«PactBopenue. PactBopsl. CBOICTBa PacCTBOPOB lua
3JIEKTPOJUTOB, HOHHBIE ypaBHEeHUS1, OBP».
66 HroroBasi kKOHTpPoJbHasA padoTa Ned 3a Kypc Xumuu 8 |
q
KJlacca
AHaIU3 UTOrOBOM KOHTPOJIBHOW PabOTHI.
67 lu
68 | O6oOmaroiee MOBTOPCHHE 1







Hoypouuoe njiaanuposarnue no xumuu, 8 Kaacce,

(2uaca 6 neoento, ecezo 68 uacos), YMK O. C. I'abpuensana

Ne Ne CopaepxaHue MporpaMMHOIO Kon | JlaTa IloBTOpEHME oma
s1ep porp a p A 3amanus, popmupyromue Y'Y /|
ypoka | ypoka | mMaTepuala u- IIIHEE
1o 1o gec 3aja-
peryis- Mo3HaBa- | KOMMYHH- JINYHOCTH
nmpen- | TeMe TBO HHE
THBHEBIE TEJILHBIE KaTHUBHBIE bIe
MeTy qa-
COB
1 1 Broansiii unctpyktaxk no Th npu 1 dusnveckue 81, dopmu- dopmu- dopmu- dopmu-
paboTe B KaOMHETE XUMHH. CBOMCTBA, yrop. 4 | poBaHue poBaHue poBaHue poBaHue
[Ipeamer xumun. BemecTna. busngeckoe MOHATHUA O | YMECHHS yMEHUS WHTEpeca
TEJ0 XUMUU U | HaOmroaatr | paboTaTh B | K HOBOMY
€e poJu B | b, ACNIATh | Mapax, npeame-
2 2 [IpeBpamenus Bemects. Poib 1 dusuueckue 82,3 KI3HM BBIBOIbI OTBEUATH Ha | TY.
XUMHH B KU3HHU YCIOBEKA. CBOMCTBA deroBeKa | mpu BOTIPOCHI
3 3 IIpakTnyeckne padorni: Nel. 1 ATtom c.174 TMPOBCACH | yHHTCIA,
«IIpnémpbl 1 yMeHne
OIIBITOB, HCIIOJIB30-
oOpareHus ¢ 1abopaTOpHBIM YMEHHUS BaTh
o0opynoBaHHuEM) paboTaTth | XMMHUYECKU
C KHHUTOM | M A3BIK,
4 4 [lepuoanueckas cucrtema 1 84
uc yMEHHE
XHMHUYECKUX 3J1eMeHTOB J[. M.
nepuoaud | paboTarth ¢
MenpeneeBa. 3HaKHM XHMUYECKUX N
eCKOM XUMHYEC-
3JICMEHTOB. .
CHCTe- KOt




5 XuMudeckue GOpMYIIbI. Haumenpmee | 85 MOH. MOCY/I0M.
OTtHocuTenbHAst aTOMHAs! U oO1ee yIp.
MOJIEKYJISIpHAsI Macca. KpaTHoe, atoM, | 1,4
MOJIEKYJ1a
6 IIpakTnueckune padorbi: Ne2. C.180
«Habmroienue 3a ropsieii cCBe4oin»
7 OCHOBHBIE CBEIEHUS O CTPOCHUU ATOM. 86,7 dopmu- dopmu- dopmu- dopmu-
aToMOB. M30TOTIBI CrpoeHue sapa pOBaHHWE | POBaHWE | pOBaHHUE poBaHHe
aToma TOHSITHIA O | YMEHUS YMEHHS WHTEpeca
cTpoe-HuM | paboTaTh | CIIyIIaTh
8 CTpoeHHe IeKTPOHHBIX 000JI09YeK DNEeKTPOH 88, atoma, ¢ xHmrol, | yamrens, K
aTOMOB. [Tepuon. 9¢.52y | \uvmaeck yMeHUs BeCTH KOHKpET-
I'pymma np.2 O CBSI3W | UHTETPUP | JUAJIOT C HOMY
XUMHYECK
9 Honsl. MoHHast xuMuueckast CBSI3b. 810 uee oBath ydaurenem n oMy
BUJIAX. 3HAHUA U3 | APYTUMU
yop. 5 AJIeMeH-
(GU3MKY B | yJalIUMHU-
c.62 XUMHIO. col. Ty, noucex
JIOTIOJTHUT
10 KoBaneHntHas cBsi3b. 811, (18500} 7
ymp.2c. unpopma
66 LIUH O
HEM.
11 Mertamnueckasi XuMHYeCKas CBS3b. 812
12 O06o001IeHne u cucTeMaTu3anus 84-12
3HaHUM MO TeMe: «ATOMBI IToBTO
XUMHYECKUX DTIEMEHTOBY pUTH
OCHOBH

bIC




IIOHATH

S TEMBI
13 KonTpoabsHnas pa6ora Nel no
TeMe: «Amombl Xumuieckux
9/1eMEHMO8»
14 [IpocThie BelecTBa-METAIIBI. duznueckue 813 dopmu- YmMmenue YmMmenue Ognane-
CBOMCTBA poBaHue | paboTaTh | COTpyAHHMYA | HUE
MOHSTHS O | C Y4eOHU- | Th C HaBbIKa-
15 [IpocThie BemecTBa-HEMETAILIBI. duznyeckue 814, META- KOM, yVauTeNeM B | MU 1T
AJTOTPOHA. CBOHCTBA ynp-3 nax, JIOTIOJTHUT | TTIOUCKE M MIPAKTH-
16 Komnnuectso Bemecrsa. Mouib. OrtnocurensHa | §15, HEMeTalll | eNbHOH cbope H4ECKOH
MognspHas macca. s aTOMHas U yop.1- ax, JH:ITepaTyp HHQOPMALM | JesTeNb-
MorekyspHas | 3 KOJMYECT | Oi.IEpHO | U, CAyIIaTh | HOCTH.
MACCHI BE Iudec-KoH | ero.
BEIIECT- cucTe-
17 MonspHblii 00beM Ta3oB. KomunuectBo 816, Ba. MOH.
BEIIIECTBA yop.1,
2
18 Pemtenue 3amay mo remam: KomunuectBo 815, 16
«Monspubiii 06vem 2azos, BEIIECTBA, ynp. 4-
KOIUuecmao 8euiecmea. MOJISTpHAA 5,c.85
Mmacca,
MOJISIPHBIN
00BeM,
MOCTOSIHHAS

ABoraapo




19 CreleHb OKUCIIEHUS. 817,
ynp.1,
2

20 Baxneiimme kinacchl OMHAPHBIX 818,

coequHeHn. OKCUIEL. ymp.1

A4

21 OcHOBaHwus. 819,
ymp.4-
5

22 Kucnorsr 820,
ymp.3,
5

23 Comu 821

24 CocraBnenue GopmyI colieid. 821,
ynp.2,

dopmupo
BAaHME
MIOHATHUSA O
CTEIEHN
OKHCIIE-
HUS,
KJIaCCOB
COCIMHEH
Hi,
YHUCTBIX
BEIIECT-
BaX U
CMeCsX.

Ymenue
paboTtathb
¢ yueOHH-
KOM,
yMeHHe
COTIOCTaBII
ATb,
paboTtarthb
c
dbopmyna
MHU.

YMenue
paboTtath B
napax, B
rpymnmax,

OTBE€YATh Ha

BOIIPOCHI
YUUTEIS.

YMenue
HCTIOJTb-
30BaTh
3HAHHS B
OBITY.




25 7 O00011IeHNE B CHCTEMAaTH3aLIH ITosTO
3HAHMHU 10 TeMe «Baknenume pUTH
KJIACChl OMHAPHBIX COCTUHEHUIND) OCHOBH
bIC
MIOHSTH
s TEMBI
26 8 AMopGHBIE U KPUCTAIUTHYECKUE AToMm. 822
BeIIeCTBA. THITBI KPUCTALTUICCKIX Moutekya
pemeTox dusnueckoe
TEJIO.
dusnueckue
CBOMCTBA
27 9 YucTeIe BEIIESCTBA U CMECH. CmMmecn. 823
Uucteie
BEIIIECTBA
28 10 IIpakTnyeckasi padora Ne3. C.181
«AHaau3 TOYBEI M BOJBDY
Hucrpykrax Th
29 11 MaccoBas goJsi KOMIIOHEHTOB B Cwmecu. 8§24,
CMECH. Yucrele ymp. 2,
BelleCTBa 4.7
30,31 12,13 Pemenue 3aga4u Ha HaX0XKIEHHUE

MacCOBOH J0JIHU KOMIIOHEHTOB
CMCCH.




32 14 IIpakTnueckas padora Ned. C. 185
«IIpuroroBnenue pacTBopa caxapa
C 33JJaHHOM MacCOBOM J10JIeH
PacTBOPEHHOTO BEIIECTBA»
Hucrpykrax Th
33 15 O0600mIeHre U CUCTeMAaTH3aAIHS
3HaHui mo teMe: «CoequHEHHNS
XHUMHYECKUX JIEMEHTOBY.
34 16 KonTpoabHas padora Ne 2 1o 813-24
Teme «COeMHCHHS] XUMUIECKIX
AIIEMEHTOB Hoso
pHTH
OCHOBH
13(S
TIOHSATH
. TEMBI
35 1 dusnyeckue ABJICHUSA B XUMUU. Cnoco0nl 825, dopmu- YMmeHue VYMmeHue YMmenune
pasjerneHus ymop. 3 | poBaHue | paboTath | BeCTH UHTETPHP
cMmeceit MOHATHUH O | C yueOHHU- | TUaJIor, oBaTh
XAMUYE- | KOM, paboTarh B | MOJIy4CHH
36 2 XUMHUYECKHUE SBIICHUS. 826 CKIX meproany | mapax, B ——
XMMUHCCKHE PEAKIMH. peakiu- eCcKoM paboTarh C | B IPAKTH-
37 3 3aKOH COXPAaHEHHs MACChI 827, X, uX CHCVTG' YAUTEIeM. | HecKou
BeIEeCTBA. XUMHUECKUE YPaBHEHHUSI. ymp. 2- | THIAX, MoH, KUSHH.
3 YMEHHUSI ANTOPUTM
nucaTh oM
38,39,4 | 4,56 Pacu€rbl o XMMH4ECKUM Konnuectso 828, peaKkuu 1 | paccTaB-




0 YPaBHEHUSIM. BELIECTBA. yIp.
Monsipaas 2,3
macca.

Momnspasliit
00beM
4142 |78 TUIBI XUMHYECKUX PEAKITUH. §829-30
ymp. 1-
2;
43 9 CKOpOCTh XUMHUYECKUX PEAKITHH. 831-32
Kartanuzatopsl. yIIp.
2,6
44 8 IIpakTnyeckasi pa6ora NeS, C.183
« [Tp3HaKu XUMUYECKUX PEAKIUI)
Hucrpykrax Th
45 9 O0001IeHNEe U cCUCTEMATU3ALIIS Peakinu §25-32
3HaHUH 10 TeMe «/3meHernus, pazJioKeHus,
NPOUCX00sUUe C BEUIeCMBAMUN. COCIIMHCHUS, Losro
oOMeHa, PHTB
OCHOBH
3aMeIICHUS
bIC
TIOHSATH
S TEMBI
46 10 KonTpoabsnas padora Ne3. o

Teme «3meHenus, npoucxoosaujue ¢
sewecmeamu».

paccras-
JSITh
ypaBHe-
HUC B
XUMHYECK
ux
peakiuu-
SIX.

JeHUS
K03 u-
LIUEHTOB B
XUMHYECK
179
ypaBHe-
HUSX;
yMEHUue
UHTETPUP
OBaTh
3HAHUA U3
¢bu3uKY B
XUMHUIO.




47 1 PactBopenue kak puzuko — WonHnas cBsi3b. | 8§34
XUMHUUYECKU npouecc. Tumsl KoBanenTHas
pactBopoB. [IoBTOpHBII HETOoJISIpHAS 1
UHCTpYyKTax 1o T.b. MoJIsipHas
cBs13b. MoHbI
48,49 2,3 DJIEKTPOJIMTUYECKAS AUCCOIUALIMS Kuciora 835-
(BH) u teopus D1 36,
ymp. 1,
4,5
50 4 HoHHbIe ypaBHEHHUS peakuit OcHoBanue 837,
ynp.2,

dopmu-
poBaHue
IMOHATHH O
pacTBo-
pax,
AJIEKTPO-
JIATHYECK
ou
IHACCOoIIHa
IIUH,
HOHHBIX
ypaBHe-
HUSX,

dopmupo
BaHUE
YMEHUS
paboTtarth
c
YU4eOHHUKO
M,
QITOPUTM
amu
COCTaBJICH
usi
HMOHHBIX
ypaBHEHU

dopmupoBa
HUE YMCHUS
paboTtartp
WH/IBHTya
JHHO U B
napax,
COTpY/IHUYA
Th C
YUUTEIIEM,
yMEHHE
3aaBaTh
BOIIPOCHI.

dopmupo
BaHUE
YMEHHUS
UHTETpUp
OBaTh
3HAHUSA O
paccTBo-
pax,
KHCIIO-
Tax,
OCHOBa-
HUSX,
COJIIX U




C.237
51 5 VYcnoBus MpoTeKaHUsT XUMUYECKUX 832,37
€aKIUil MEeXAY pacTBOpaMU
P P P C.240
AJIEKTPOJIUTOB JI0 KOHIIA
52-53 | 6-7 Kucnotsr B cete TD/] 838,
ymp. 3,
4
54-55 | 8-9 Ocnosanus B cBete TDJ] 839,
ymp. 3,
5
56 10 Oxkcupl, uX KI1accupuKanus u 840
CBOIICTBA. yop. 3
57 11 Couu, uX CBOMCTBA. 841
yrp.
2,5
58 12 I'eHeTn4eckas CBSI3b MEXKITY 842,
KJIacCCaMH HEOPraHUYECKUX ymp. 2-
COCIMHEHUMN. 4
59 13 IIpakTHyeckas padora Ne6. C.241
«CBOMCTBA KHCIOT, OCHOBAHHUH,
OKCHJIOB U coJiei». MHCTpyKTaK
Tb
60 14 O000I11IeHNE U CUCTEMATH3ALIMSI IToBTO
3HaHWii 1o Teme: «PacTBopeHue u pUTH

KHCJIO-
Tax,
OCHOBa-
HUH,
COJISIX,
OKCHJIOB,
OKHCIH-
TEJIBHO-
BOCCTaHOB
HATEIIb-
HBIX
peakiu-
SIX.

nu
paccTaHoB
KA

K03 pu-
L[UEHTOB B
OKHUCIIH-
TEIbHO-
BOCCTaHOB
UTEIb-
HBIX
peaxkuu-
SX.

OKCHJIaX B
IIOBCE/-
HEBHYIO
YKU3Hb.




PacTBOPBI». MTOHSATH
¢ 00
HMOHHBI
X
peaknu
X
61,62 15,16 | OKHCIUTENBLHO-BOCCTAHOBUTEILHEIE 843
peakuuu (OBP). yIp.
1,7
63 17 CBoiicTBa MPOCTHIX U CIOKHBIX [ToBTO
Bemects B ceere TOJ[ mu OBP pUTH
MOHSATH
e 00
MOHHBI
X
peakiu
X
64 18 IIpakTnyeckas pa6ora Ne7. C.242
Pemenne skcnepuMeHTAIBHBIX
3aga4 no teMme: «OBP»
Hucrpykrax Th
65 19 O06o001IeHNEe U CHCTEMATH3aIIHS IToBTO
3HaHMi 1o TeMe «PacTBopeHue. pUTH
PactBopsl. CBoiiCTBa pacTBOPOB OCHOBH
ANIEKTPOJIUTOB, HOHHBIE YPaBHEHUS, bIC
OBP». MMOHATH




s1 TEMBI

66 20 HroroBasi KOHTpoJIbHasi padoTa 1
Ne4 3a kypc xumMuu 8 Kiacca

67 21,22 AHanu3 UTOTOBOM KOHTPOJIBHOU 2
paboTHI.
C.244
68 23 HToroBoe moBTOpeHne

Onucanue y4eOHO-MeTOMYECKOI0, MATEPUAIBbHO-TEXHUYECKOI0 U MH(POPMALMOHHOI0 o0ecniedyeHUus1 00pa30BaTeJILHOIO Mpoiecca.

HaTypaﬂbeIe 00BbEeKThI. HaTypaJ'IBHBIe O6’BCKTI>I, HCIIOJIB3YEMEBIC B O6y‘IeHI/II/I XHMMHH, BKIIKOYAOT B ce0s KOJUICKOWKW MHUHEPAJIOB U I'OPHBIX ITOPOI,
MCTAJUIOB U CILIaBOB, MUHEPAJIbHBIX yz[06peHI/1171, IracTMaccC, KaydykKoB, BOJIOKOH U T. A. O3HaKoMIJICHHE ydamuxcs € O6p&3HaMH HCXOOHBIX BCIIECTB,
IMOJIYIIPOAYKTOB U I'OTOBBIX I/IS,Z[CHI/Iﬁ IIO3BOJIACT MOJYUYUTh HArJIAAHOC MPECACTABICHUC 00 3THX MaT€puaiax, X BHCITHEM BHJC, 4 TAKXKEC O HCKOTOPBIX
(bI/I?)I/I‘{eCKI/IX CBOMCTBaX. 3HAYHUTEIbHBIC yLIe6HO'H03HaBaTeJ'IBHBIe BO3MO>XHOCTH HMCIOT KOJUJICKOHWH, HU3IOTOBJICHHBIC CaMUMMH O6yLIaIOI_HI/IMI/ICH.
Hpe,[[MeTbI JJIA TaKHUX KOJ'IJ'IGKLIPIIZ CO6I/IpaI-OTC$I BO BpCMA SKCKprI/Iﬁ " JPpYIruX BHCYPOUHBIX 3aHATHH.

KOJ'IJ'ICKI_II/II/I HUCIOJIB3YIOTCA TOJIBKO IJII O3HAKOMJICHUS Y4HallUXCA € BHCIIHUM BHIOM H (I)I/ISI/I‘IGCKI/IMI/I CBOMCTBAMH HN3y4JacMbIX BCHICCTB U
MaTCpHajioB. I[J'IH MMPOBCACHUS XUMHUYCCKUX OIILITOB KOJUICKIIMH HCIIOJIb30BAaTh HCJIb34.

XuMHYECKHE P€aKTHBbI U MaTE€pHaJIbI. O6paH_[eHI/Ie CO MHOI'MMH BCHICCTBaAMU Tpe6yeT CTpOroro CO6J'IIO,[[€HI/I$I MMpaBHUJI TCXHUKHU 6C3OH8.CHOCTI/I,
0COOEHHO IIpU BBINIOJIHCHHUHU OIIBITOB CaMUMU YHAallTUMUCH. Bce H€O6XO)II/IMI:>IC MCPBI MPEAOCTOPOIKHOCTU YKa3aHbl B COOTBCTCTBYIOIIUX JOKYMCHTAX U
HHCTPYKIHUAX, a TAKIKC B OCOOUSIX JJIA qu/ITeneﬁ XUMUU.

Hawuboiee gacto HCIOJIb3YyEMbIC PCAKTUBBI U MATCPUAJIBI:




1) mpocThie BelecTBa - Me/Ib, HATPHUiA, KalbIIUH, ATIOMHUHAN, MarHUH, 5KEJI1e30, IIMHK, cepa;
2) oxcuabl — meau (1), kanbuus, xenesa (I11), maraus;
3) KHUCIIOTHI - COJISIHAsSI, CEpHAs, a30THAs;
4) OCHOBaHUS - TUAPOKCHUJI HATPUSI, TUIIPOKCH/] KaJIbLIUs, THApOKCH Oapusi, 25%-Hbll BOJHBIH PaCTBOp aMMHUAKa,
5) conu - xnopunsl Hatpus, meau (1), sxenesa(lll); Hurparsr kanus, Hatpus, cepedpa; cynbdarsr meau(ll), xenesza(ll), xeneza(lll), amromunmus,
aMMOHMSI, KaJiusi, OpOMUJ HATPHS;
6) opraHuyYecKue COCITUHEHHS - KpaxMall, DIUIMUPHH, YKCYCHAs KHCJIOTa, METUJIOBBIN OpaHKeBbIi, (eHOoN(TaIeHH, TaKMYC.
Xumuyeckasi JabopaTopHasi mocy/ia, annaparbl U nNpudopel. XuMudeckas rnocyia MmoApasJensercs Ha JIB€ I'PYNIbl: JJIs BBIIOJHEHHUS! ONBITOB

yYdalmuMuca 1 ICMOHCTPALIMOHHBIX OITBITOB.

HpH60pBI, amnmapartsel 1 YCTAaHOBKH, HUCIIOJIB3YEMBIC Ha YpOKaxX XMMHUHU, MOAPA3ACIIAOT HAa OCHOBE IPOTEKAIOIHUX B HUX (1)I/ISI/I‘-IGCKI/IX U XUMHYECKHUX
IMPOLECCOB C YHACTUEM BEIICCTB, HAXOAANIUXCA B PA3HBIX arpe€raTHbIX COCTOAHUAX!

1) npubops A1 pabOTHI ¢ ra3aMH - TOJydeHHe, COOUpaHKe, OUYUCTKA, CYIIKA, TOTJIOIIEHUE ra30B; PEaKIIMKU MKy ITOTOKAMH T'a30B;
2) ammapaThl ¥ IPUOOPHI IS OTBITOB C KHUIKHMHU U TBEP/IBIMH BEIECTBAMH - TIEPETOHKA, (GUIBTPOBAHUE, KPUCTAJUTU3AIIHS; TPOBECHUE pPeaKinit
MEXAY TBEPBbIM BEIIECTBOM U KHUAKOCTBIO, )KUIKOCTBIO U )KUJIKOCTHIO, TBEP/IBIMH BEILIECTBAMHU.
Bue sToii knmaccudukanuy HaxXoAATCsI IBE TPYIIIBI y4eOHOM anmapaTyphl:

1). st u3y4eHus! TEOPETUUECKUX BOIIPOCOB XMMUU - WJUTIOCTPAIUS 3aKOHA COXPAHEHUS MAcChl BEIIECTB, JEMOHCTPALIHS JIEKTPOIIPOBOTHOCTH
pacTBOpPOB, JEMOHCTpAlMs ABWKEHHUS HOHOB B JJIEKTPUYECKOM IIOJIE; IJISl M3YYEHHS] CKOPOCTH XUMHUYECKOW peaklMH U XUMHYECKOTo

PaBHOBECHA,
2) I WIUTIOCTpalu XUMHYCCKHUX OCHOB 3aBOJCKUX CIIoco0oB IOJIYUYCHH A HCKOTOPHIX BCIICCTB (cepHoﬁ KHCJIOTBI, aMMHaKa U T. 1'[.).

BCHOMOF&TCJ’ILHYIO POJIb UI'patOT UBMECPUTCIIBHBIC U HAI'PECBATCIILHBLIC HpI/I60pr, pa3IndIHbIC HpI/ICHOCO6J'IeHI/I$I JJIs BBIIIOJIHCHH S OIIBITOB.

Mopenau. O0beKkTaMu MOJCTMPOBAHUS B XUMUU SABISIOTCS aTOMBI, MOJIEKYJIbl, KPUCTAJUIbI, 3aBOJICKUE aIlllapaThl, a TAKXKe MPOUCXOIAIINE MPOLECCHI.
B npenogaBanuy XUMHUM UCTIOJIB3YIOTCS MOJETH KPUCTAIIMYECKUX PEIIETOK anMasa, rpaduTta, cepbl, hocdopa, okcuaa yrnepona(lV), nona, xenesa,
Meau, maraus. Habopel Mojieneit aToMOB JI71s1 COCTAaBJICHUS IAPOCTEPKHEBBIX MOJIENIeH MOJIEKYI TPH U3YyUYEHUU OPTaHUYECKON XUMUH.

YueOHble mocoOusi HA Me4YaTHO# ocHoBe. B mponecce O6yLICHI/I$I XUMHUHU HUCIIOJIB3YKOTCA CICAYIOIIUC Ta6J'II/II_[I>I MMOCTOAHHOTO 3KCIIOHHUPOBAHUS:
«HepI/IOI[I/ILICCKaH CUCTEMA XHMMHYCCKHUX OJICMCHTOB I[ n. MeHzLeneeBa», «Ta6n1/1ua PacTBOPUMOCTU KHUCJIOT, OCHOBaHHI H COHCI\/'I)), «DIIeKT-
pOXI/IMI/I‘-IeCKI/Iﬁ paa HaHp}I)KeHI/Iﬁ MCTAJJIOB».



JInst opraHu3alii CaMOCTOSITENBHON PabOThl OOydYaromMXCsl Ha YpPOKax MCHOJB3YIOT Pa3HOOOpasHbIe AMIAKTUYECKHE MaTepHajbl: TETPaad Ha
[IEYaTHOM OCHOBE, KapTOUKH C 3aJaHUSIMU Pa3HOM CTENEHU TPYAHOCTH JUIsl U3Y4YEHHsS HOBOIO MaTepHalla, CaMOIPOBEPKM M KOHTPOJS 3HAHUUN
yUaluXxcs.

JKpPaHHO-3BYKOBbIE CpeACTBa 00y4eHUsl. DKPaHHO-3BYKOBBIE IMOCOOMS IENATCS HAa TpHW OOJBIIKE TPYMIINBI: CTAaTUYHBIC, KBa3WAMHAMHUYHBIC U
nuHaMuuHble. CTaTUYHBIMHU SKPaHHO-3BYKOBBIMH CPEJICTBAMU O0YUYEHHUsI SBISAIOTCA AUA(DUIBMBI, TUATIO3UTUBBI (Caiibl), EAMHUYHBIE TPAHCIIaPAHThI
i rpadomnpoekropa. Cepun TpaHCHapaHTOB MO3BOJISIOT UMUTHPOBATh JBHKEHUE IYTEM IMOCJIEI0BATEIbHOTO HAJIOKEHUS OJIHOTO TpaHCIapaHTa Ha
npyroii. Takue cepuy OTHOCAT K KBa3UAMHAMUYHBIM SKPaHHBIM [TOCOOHSIM.

JIMHAMUYHBIMH SKpPaHHO-3BYKOBBIMU TOCOOMSAMHU SIBIISIFOTCS MPOU3BEAEHUS KHUHeMarorpada: TOKYMEHTAJIbHOTO, XPOHHKAJIBHOTO, MYJbTUILIH-
kanuoHHoro. K 3To#l ke rpymme OTHOCSTCS SKpaHHO-3BYKOBBIE cpeacTBa OOydeHHSs, IS NpeabsBiIeHHs HWHGOPMalKUu KOTOPHIX HEOOXoAMMa
KOMIIBIOTEPHAs TEXHUKA.

Texunyeckue cpencrBa odyueHuss. [Ipm KOMIUIEKCHOM HCIOJB30BAHUU CPEICTB OOYYCHHsT HEU30EKEH BOIMPOC O BO3SMOXKHOCTH 3aMEHBI OJTHOTO
mocoOust JPYruM, HANpUMeEp JAEMOHCTPAIMOHHOTO WJIHM Ja0OpaTOPHOTO OMbITa €ro M300pakeHHMeM Ha 3kpaHe. WHbpopmamms, comepkamascs B
9KpPaHHOM TIOCOOWH, MPEICTABISIET COOOHM JIMIIb OTPaXCHHWE PEabHOTO MHUpPA, W TMOITOMY OHA JOJDKHA HMETh OMOpPY B YYBCTBEHHOM OITBITE
oOyvarormuxcsi. B mpotuBHOM ciydae (opMuUpYIOTCs HenpaBwibHbIE M (popmanbHbie 3HaHUA. OcOoOEHHO omacHO (OPMUPOBAHHE HCKAKEHHBIX
MPOCTPAHCTBEHHO-BPEMEHHBIX MPECTABICHUMN, MOCKOJIbKY 3KpaHHOE MPOCTPAHCTBO U BPEMS 3HAYUTEIBHO OTIMYAIOTCS OT PEaTbHOTO MPOCTPAHCTBA
Y BpeMeHHU. DKpaHHOE OCOOMe HE MOKET 3aMEHUTh COO0 peabHbI 0OBEKT B MPOIIECCE €ro MO3HAHUS BBUIY TOTO, YTO HE MOXKET ObITh HCTOYHHKOM
YYBCTBEHHOT'O OITbITa O CBOMCTBAX, CYIIECTBCHHBIX MPHU M3YUYCHHH XHMHH: IIBETE, 3alaxe, KPUCTAUIMYECKOM CTPOCHUH M T. A. B To ke BpeMs mpu
HAIMYMH Y YYalIUXCs JIOCTaTOYHBIX YYBCTBEHHBIX 3HAHWW HA HEKOTOPBIX ATarax OOydeHHsS BOCHPOU3BEIACHHUE XUMHUYECKOTO OIBITa B AKPAHHOM
OCOOUHU MOXeET OBITh 0OJIee 1eJIeCO00pPa3HBIM, YEM €r0 IOBTOPHAS JIEMOHCTpAITHSI.

IInanupyemsle pe3yabTaThl H3y4eHUs] Y4eOHOI0 NpeiMeTa.

B PE3YyIbTATC U3YUCHUA XUMUHU HA 0a3o0BOM YPOBHC YUCHUK HOJIKCH

3HATL/MMOHUMATD:



® XMMHYECKYIO CUMBOJIMKY: 3HAKM XUMUYECKHX 3JIEMEHTOB, OPMYJIbI XUMUYECKUX BEILIECTB, YPABHEHHS] XUMUYECKUX PEAKIIMIA;

BAYKHEHIIINE XMMHUYECKHE OHATHS: BEIIECTBO, XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsI U MOJIEKYJISIPHAsI MAcChl, HOH,
QJJIOTPOTHSL, U30TOIbI, XUMUUECKAsl CBSI3b, DJIEKTPOOTPULIATEIILHOCTh, BAJIECHTHOCTh, CTEIIEHb OKUCIIEHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00beM, BelecTBa MOJICKYJISIPHOTO M HEMOJIEKYIIIPHOTO CTPOSHHSI, PACTBOPHI, AEKTPOJHUT U HEDJIEKTPOIIUT, FIMEKTPOIUTUIECKAS TUCCOIHAIINS,
OKHUCJIUTEIb M BOCCTAHOBUTENb, OKHMCIEHHUE U BOCCTAHOBJIEHME, TEIJIOBOM A (EeKT peakluu, CKOPOCTh XUMHYECKOM peakluu, KaTaius,
XUMHUYECKOE PaBHOBECHE, YTIIEPOJHBIN CKeNeT, QyHKIMOHAIbHAS TPYIIa, H30MEpPHUs, TOMOJIOTHUS;

® OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHs MacChl BEIIECTB, IOCTOSIHCTBA COCTABa, IEPUOIUUYECKUN 3aKOH;

OCHOBHbBIE TEOPUU XUMUU: XUMHUECKOH CBSI3U, JIEKTPOJIUTHUECKOMN IUCCOIMALINN, CTPOCHHS OPraHUUECKUX COEAUHEHNN;

BA)KHEHIIINE BEIleCTBA U MaTepHajbl: OCHOBHbIE METAJIbl U CILIABbl, CEpHasi, COJITHAs, a30THAsl U YKCYCHAsl KUCIJIOTHI; IIEJIOYH, aMMHaK,
MUHEpaJibHble YAOOpEHHUs, METaH, 3TWJIEH, alleTWIEeH, O€H30JI, 3TaHOJ, XHUPbI, MblIa, TJIIOKO3a, caxapo3a, Kpaxmaj, KJeTdaTka, Oeikw,
UCKYCCTBEHHbIE U CHHTETUYECKUE BOJIOKHA, KAy4yKH, MJIaCTMACCHI;

yMeThb:

L] Ha3bIBATb: 3HAKH XUMHNYCCKUX JJICMCHTOB, HSy’—IeHHBIe BCIIECCTBA I10 ((TpHBPIﬂJ'IBHOfI» NI Me)KJIYHapO)IHOﬁ HOMGHKJ'IaType;

onpeaesiTh: BAJICHTHOCTh M CTEMEHb OKUCICHUS XMMHUYECKHX JJIEMEHTOB, THUIl XUMHYECKOW CBSI3M B COCAMHEHHSX, 3apsJ]l MOHA, XapaKTep

Cpenbl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCIUHEHHM, OKUCITUTENh M BOCCTAHOBUTEIb, MPUHAJICKHOCTh BEIIECTB K PA3IMYHBIM Kjaccam

OPraHN4eCKUX COCTUHECHUN;

® XapaKTepHM30BaTh: DJICMCHTHl MaJIbIX IMEPHOJOB IO HUX MOJIOKEHUIO B mepuomudeckoi cucteme J[.M.MeHneneeBa; oOmme XAMHUYECKHE
CBOWCTBA METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHWYECKUX W OPraHMYECKUX COCIMHECHHM, CTPOCHHE M XMMHYECKHE CBOWCTBA
M3Y4YEHHBIX OPTaHUYECKUX COCAMHCHUI;

e OOBSICHATH. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT HUX COCTaBa M CTPOCHUS; MPUPOTYy XUMHUUYECKOW CBSI3M (MOHHOM, KOBAJICHTHOM,
METAJUTMYECKOH ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOHN PEAKIIUU U TIOJIOKCHHUS XMMHUYECKOTO PABHOBECHS OT PA3JIMYHBIX (DaKTOPOB;

¢  BBINOJHATH XHUMHYECKHI SKCIICPUMEHT IO PACIO3HABAHHMIO BXKHEHIIMX HEOPTaHMYECKUX (KHUCIOPOJI, BOJIOPO, YITICKUCIIBIA Ta3, aMMHaK,
PacTBOPBI KUCIIOT U IIeN0UeH, XI0pHUa-, CylbdaT -, KapOOHAT-HOHBI, HOHBl aMMOHHS) M OPraHUYECKUX BEIIECTB;

¢ BBIYMCJIATH: MACCOBYIO JIOJIIO XHMHYECKOTO 3JIeMEeHTa Mo (opMyse COEIUHEHHs, MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BEIIECTBA B  PacTBOPE,
KOJIMYECTBO BEIIECTBA, 00BEM UITU MacCy pEareHTOB WIIH MPOIYKTOB PEaKIHH.

® MPOBOAUTH CAMOCTOSITENbHBIN MOUCK XUMUYECKOW HH(POPMAIH C UCTIOJIB30BAHUEM PAa3IMYHBIX HCTOUYHUKOB (HAYYHO-TIOMYISPHBIX U3JaHU,

KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHeTa); MCMOIb30BaTh KOMIBIOTEPHBIE TEXHOJOTHH Uil 00paOOTKH U Tepeaadyd XUMHUYECKOMN

nH(MOPMALIUY U €€ MIPEICTABICHUS B pa3InYHbIX (popmax;

HCNO0JIb30BATh NPHOOpPEeTEeHHbIE 3HAHUS M YMEHHS B PAKTHYECKOI 1eATeJIbHOCTH U MOBCEJHEBHOM KM3HU JJIfA:

00BSCHEHUS! XUMUYECKHUX SIBICHUH, MPOUCXOISAIINX B IPUPOJIE, OBITY M Ha MPOU3BOJICTBE;

ONpeieJICHUsI BOBMOXHOCTH MPOTEKAHUS XUMHUECKUX MTPEBPAIICHUI B PA3IMYHBIX YCIOBUAX U OLIEHKH MX MOCJIEACTBUIA;

9KOJIOTUYECKHU TPAMOTHOT'O MOBEJCHUS B OKPYKAIOIIEH Cpelie;



®  OLEHKHU BIUSHUS XUMUYECKOTO 3arpsi3HEHUS OKPY>KAIOILEN Cpe/lbl Ha OpraHU3M YeJIOBEKa U JPYrue )KUBbI€ OpraHU3MBbI;

e (e30macHOro OOpalIeHus C TOPIOYMMHU M TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM 000PYIOBAaHUEM;

® [IPUTOTOBJICHHS PACTBOPOB 33JaHHON KOHIIEHTPAIMU B OBITY M HA TIPOU3BOJICTBE;

® KPUTHYECKOW OLIEHKH JIOCTOBEPHOCTH XMMHUYECKOW MH(POPMALINH, TOCTYMAIOMIEH U3 Pa3HBIX HCTOYHUKOB.
JloKyMeHTBI:

~

[Tpuka3z Muno6pnayku ot 17.12. 2010r. Ne 1897 «O6 yrBepxkaenuu u Beeaenuu B aericrsue @I'OC OOO»

8. Ipuxa3z Munobprayku ot 17.05.2012 Ne 413 «OO0 yrBepx)aenun u BBeneHuu B neiictBue ®I'OC cpemHero( moaHoro) oomero
00pazoBaHUs

9. TMucemo MunncrepcTBa 006pasoBanus 1 Hayku PO ot 19 anpenst 201 1r. Ne03-255 «O BBeneHnn eaeparbHBIX TOCyIapCTBEHHBIX
00pa3zoBaTeNbHBIX CTAHIAPTOB OOIIEro 0Opa3oBaHMs

10. IMpukaz Muno6puayku Poccuu ot 7 ntons 2012 1. Ne 24480 «O0 yrBepxacHun (heaepaibHOTo rocy1apcTBEHHOTO 00pa30BaTEIIBHOTO
CTaHAapTa cpeaHero (MOJHOTO) 00IIero oopa3oBaHUs»

11. denepanbHOTO TOCYIAPCTBEHHOTO 00pPa30BaTEIBLHOTO CTaHAApTa OCHOBHOTO 00I1IeTr0 0Opa3oBanus (puka3 MuHUCTEPCTBA 0Opa30BaHUS U

nayku Poccutickoit @enepariuu ot 17 mexadbps 2010 r. Ne 1897)

12. TIpumepHBIEe TPOTrpaMMBI 10 Y4eOHBIM TIpeaMeTaM (eepaibHOro 6a3uCHOTO y4eOHOTO TUTaHA.

Pexomenayemas sureparypa.
1. Jlurepartypa, ucnojib3yemMasi yauTejiem:
- OCHOBHas 1umepamypa
1. I'abpuensu O.C. IIporpamma kypca xumun 11 8-11 kiaccoB 06meodpazoBaTenbHbIX yupexaenuil. — M.: JIpoda;
2. T'abpuensan O.C. Xumusi: 8 kiacc : yueOHUK i 0011e00pazoBaTenbHbIX yupexkaeHuit. — M.: JIpoda.
- QONONHUMENLHAS TUMepamypa

1. I'abpuensan O.C. Uzyuaem xumuio B § KiI.: auaakruyeckue matepuainsl / O.C. ['abpuensn, T.B. CmupHoBa. — M.: biuk miroc



2. Xumusi: 8 KJ1acc: KOHTPOJIBHBIE U TIpoBepodHbIe paboThl K yueonuky O.C. 'abpuensna «Xumust. 8 kimace» / O.C. T'abpuensn, [1.H. bepeskun, A.A.
VYurakoBa u 1p. — M. : JIpoda;

3. lN'abpuensu O.C., Buckoboitnukosa H.II., SlmmykoBa A.B. Hacronprast kaura yaurens. Xumus. 8 ki1.: Meroandeckoe mocodue. — M.: JIpoda;
4. T'abpuensn O.C., Pynos H.H., Tonkynos B.M. Xumudeckuii skcriepuMeHT B 11kosie. 8 kiaacc. — M.: JIpoda

5. Anxumuk (http://www.alhimik.ru/) - oguH M3 JTy4mIUX CaWTOB PYCCKOSI3bIYHOTO XHMMHUYECKOro VIHTepHETa OpUEHTHUPOBAHHBIM Ha Y4YUTENsS U
YUEHHKa, MTPETIOAaBaTeINs U CTy/ICHTa

6. lludpoas maboparopus mo xumuu 1eHTpa « Touka Pocray

2. Jlutepartypa, peKoMeHayeMasi ISl YYaluxcs.
- OCHOBHas Tumepamypa

IMa6puensu O.C. Xumus: 8 kinace : yaeOHUK 151 001eo0pa3oBaTenbHbIX yupexaenuid. — M.: JIpoda.
- OONONHUMENbHAS TUMepamypa
1. XKypnan «Xumusi B IKOJIEY;

2. Kontpen - Xumus misa Beex (http://kontren.narod.ru). - maHGOpMAIMOHHO-00pa30BaTEIbHBINA CAUT VIS TEX, KTO U3y4aeT XUMHUIO, KTO €€ MPEINo/aacT,
JUISl BCEX KTO MHTEPECYETCSl XUMUEH.

3. Anxumuk (http://www.alhimik.ru/) - oguH W3 Jy4mIUX CalTOB PYCCKOSI3BIYHOTO XUMHUYeckoro MHTepHeTa OpPHEHTUPOBAHHBIN Ha y4YUTENs U
YUYCHHKA, TIPET0IaBaTelIsl U CTYJICHTA.

4, BHHI/IKJ'IOHCI[I/I"IGCKI/Iﬁ CJIOBAphb IOHOT'O XMMHUKaA

3. Meauapecypchbl.
— CD «Heopranuueckast XUMHsD», U31aTEITLCTBO «Y UUTEIb)



— (D «llIxona Kupunna u Medoaus», n31aTebCTBO «YUUTENb
— Xwuwmus. [Ipocsemenne «Heopranuueckast Xumus»,. 8 kiacc. (Ha 2-X IUCKax)
—  Xumus (8-11 kinacc). Bupryansnas naboparopus (yaeOHOE IEKTPOHHOE U3/1aHHE)
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