MyununnansHoe GioasKkeTHOE o0umeoGpazoBaTebHOE YupeKIeHHe
«Jlenunckas cpexusisi 061e06PA30BATENLHAS KO

«CornacoBano»
3amecTurens upexTopa no VBP

7~ M.H. Mexonoumua
«H » 2f 2023 r.

«YTBEPX/JIAIO»

it tres L TIL PriGhsiosa
Tlpuka3Ne ot «_ » centsibps 2023 r

PaGouasi nporpamma |
110 XuMuH (8 KJ1acc) b

Octanuna Hatanss Bnaanmupossa

2023 r




HOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma yueOHOTO Kypca 10 XUMHH Ui § Kiacca pazpaborana Ha ocHoBe PI'OC
BTOPOTO TOKOJICHUS, MPUMEPHOI MPOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHusi Mo XuMuu (6a30BbIii
ypoBeHsb) u aBropckoit mporpammbl O.C. INabpuensna (I'abpuensa O.C. nporpamMma Kypca XUMUU IS
8-11 kmaccoB o0meobpa3oBaTeNbHBIX yupexacauit M: [Ipoda,2018r).

[Iporpamma paccuntana Ha 68 dacoB (2 yaca B Heaento). JlaHHas mporpaMMa KOHKPETU3UPYET
colepKaHWe CTaHAapTa, JAaéT pachpelelieHHe y4eOHBIX YacoB IO  pas3zenaM  Kypca,
MOCJICIOBATEIILHOCTh M3YYCHUS TEM M Pa3JIelioB ¢ YIETOM MEXIPEIMETHBIX M MPEIMETHBIX CBSI3CH,
JIOTUKHU y4eOHOTO Ipoliecca, BO3PACTHBIX 0COOCHHOCTEN yUaIIuXcs.

Xumust, Kak OJHAa W3 OCHOBONOJAralomMX o00JacTeld eCTeCTBO3HAHMWSA, SBIIACTCS
HEOTHEMJIEMOW YacThI0O OOpa30BaHUS IIKOJHLHUKOB. KaXIbIii YEIOBEK XKUBET B MHPE BEIIECTB,
MMO3TOMY OH JIOJDKEH MMETh OCHOBBI (DYHJIAMEHTAIBHBIX 3HAHUW 110 XUMUH (XUMHYECKasi CHMBOJIUKA,
XUMHYECKUE TOHATHSA, (AKThl, OCHOBHBIC 3aKOHBI M TEOPHH), ITO3BOJISIONINE BHIPAOOTATH
MIPEJICTABJICHHS O COCTAaBE BEIIECTB, UX CTPOCHUH, MPEBPALICHUAX, TIPAKTHYECKOM HCIOJIb30BAHUH, a
Takke 00 OMacCHOCTH, KOTOPYIO OHHM MOTYT NIpEACTaBiATh. V3ydas XWMHUIO, ydammecs Y3HAIOT O
MaTepHAIbHOM €MHCTBE BCEX BEIIECTB OKPYKAIOIIET0 MHUPa, 00YCIOBIEHHOCTH CBOMCTB BEIIECTB UX
COCTaBOM MW CTPOCHHEM, ITO3HABAEMOCTH H TPEJCKA3yeMOCTH XUMHUYECKHX sBIICHUH. M3ydeHwue
CBOWCTB BEIIECTB W WX TPEBpAIICHUN CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBINUICHHS, a
MmpakThyeckas paboTa c BemecTBaMHu (71a00pPaTOpPHBIE OMBITHI) — TPYIOJIOOHMIO, aKKypaTHOCTH H
coOpanHocTH. Ha mpuMmepe XuMHM ydamipecs TOJIYYaroT TPEACTaBICHUS O METOJaxX TO3HaHUS,
XapaKTEePHBIX JUTSl €CTECTBEHHBIX HAYK (IKCIIEPUMEHTATHFHOM U TEOPETHUCCKOM).

Pabowas mporpamma ydeOHOTO Kypca XMMHHU s 8 Kjacca  COCTaBlieHA Ha OCHOBE
[IpuMepHO#l mporpaMMbl OCHOBHOTO 00mIero oOpa3oBaHus MO XuMUU (0a30BBIA YpPOBEHB) U
MPOrpaMMbl Kypca XUMHUH JUIsl ydaniuxcs 8 KiiaccoB 0011eo0pazoBaTenbHbIX yupexaeHuit apropa O.
C. l'abpuensnua (2010 roma).

[Iporpamma paccuntana Ha 68 4dacoB (2 yaca B HENENIO), B TOM YHCIEe Ha KOHTPOJIbHBIC
paboThI- 4 yaca, MpakTHYECKUE PabOTHI —7 YacoB.

CopepxaHue mporpaMMbl HaIIPAaBJIEHO HA OCBOCHHUE YYallIUMUCS 3HaHUN, YMEHUN 1 HABBIKOB Ha
0a30BOM ypOBHE.

e u3ydeHus: XMMUM B 8 Kitacce:

* OCBOEHHE BaKHEHIINX 3HAHWM OO0 OCHOBHBIX IIOHATHSIX M 3aKOHAX XHUMHU, XUMHUYECKOH
CHUMBOJIUKC,

* OBJAJICHUE YMEHUSMH HAONIOAATh XMMHUYECKUE SBJICHHS, MIPOBOJUTh XUMHYECKHI SKCIICPUMEHT,
MPOU3BOJIUTh pacueThl HA OCHOBE XUMHMYECKUX (OPMYN BEIIECTB M YPAaBHEHHUNH XUMHUYECKHX
peaxkuui;

* pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB U MHTEIUIEKTYyaJbHBIX CIOCOOHOCTEH B Tpoliecce
MPOBEACHUS XUMHUYECKOTO OJKCIEPUMEHTa, CaMOCTOATEIBHOTO TPHOOPETCHHS 3HAHWH B
COOTBETCTBUH C BO3HUKAIOUTUMH KU3HCHHBIMU ITOTPEOHOCTSMH;

* BOCIHUTAHHWE OTHOIIEHUS K XUMHUM Kak K OJHOMY M3 (PyHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U 2JIEMEHTY 00IeYeTIOBEUECKON KyIbTYPBI;

* NPUMCHEHHUE TIONYUYCHHBIX 3HAHMW M YMEHUH s 0€30MacHOr0 HWCIOJIb30BAaHHUS BEUIECTB H
MaTepUaJIOB B OBITY, CEIIbCKOM XO3SHCTBE M Ha MPOU3BOJCTBE, PEIICHHS MPAKTHUECKUX 3a7ad B
MOBCETHCBHON JKWU3HHU, MPEAYNPESKICHUS SBJICHUN, HAHOCAIIMX BPEI 3J0POBHI0 4YEJIOBEKa U
OKpYKaloIIeH cpene.

3amaun:
1.ChopmMupoBaTh 3HaHHE OCHOBHBIX TOHATHH U 3aKOHOB XUMUU;
2. BocriuTeiBaTh 00111€4€TIOBEYECKYIO KYIBTYPY;



3. Yuuth HabMOAATh, IPUMEHSTH OJTY4YEHHbIC 3HAHHS HA TPAKTHKE.
JINYHOCTHBIMM pe3yJbTaTaMH H3Y4YE€HUs IpeaMmera «XuMus» B &8 Kiacce SBIAIOTCA
CIIEAYIOIIHAE YMEHHUS:
® 0CO3HABATh €MHCTBO U LEIOCTHOCTh OKPYKAIOLIEr0 MUPA, BO3MOKHOCTHU €0 M03HaBAEMOCTH
1 0OBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAYKH;
®[IOCTENIEHHO  BBICTPAMBATH COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHUE: OCO3HaBaTh

HOTp€6HOCTI) 1 I'OTOBHOCTD K caM006pa3013aHm0, B TOM YHUCJIC U B paMKax CaMOCTOSATCIbHOM
JACATCIBbHOCTH BHC IIKOJIBI,

® OIICHUBATH KU3HECHHEIC CUTyalluu C TOYKH 3pCHUA 6C3OHaCHOFO 06pa3a JKM3HU U COXPAaHCHUIA
3JI0POBBS;
® OIICHUBATH SKOJIOTHYECKUN PHUCK B3aMOOTHOIIICHUI YEJIOBEKA U IMpUpOAkI.

.(bOPMI/IpOBaTB OKOJIOTUYCCKOC MBIIIJICHHUEC: YMCHHUC OICHUBATH CBOIO JACATCIIBHOCTL U
IIOCTYNIKK JPYTUX JIFOJE€H C TOYKHM 3PEHHUS COXPAHEHUs OKPYKAOLIEH Cpenpl - rapaHra
YKU3HU U Ojaromnosy4us Jiroaeil Ha 3emuie.

MeranpeagMeTHBIMHM pe3ylIbTaTaMU M3y4eHHUsSI Kypca «XUMHUS» SBIseTcd (OpMUPOBaHUE
YHHUBEpCaJIbHBIX yueOHbIX AericTBuil (YV]).

Pecynasmuenvie YYII.

® CaMOCTOSITEIFHO OOHapyXWBaTh W (HOPMYIUPOBATH YYEOHYIO MPOOJIEMy, OMPEAEATh IEb
y4eOHOU JIeATeTLHOCTH;

® BLIJIBUI'aTh BEPCHUM DPCIICHUSA HpO6J’IeMBI, 0CO3HaBaTh KOHEYHBIN PpE3YIbTAT, BLI6HpaTB nus3
MIPCATOXKCHHBIX U HCKAaTh CAMOCTOATCIBHO CPCACTBA JOCTHXKCHUA LCIIN;

® COCTaBJIAThH (MHAMBUIYATHHO WIIM B TPYIIIE) TIJIaH PEIICHUS TIPOOJIEMBI;

®paboTas Mo IUIaHy, CBEPATh CBOW JCHCTBHS C IEIBIO M, IPH HEOOXOJUMOCTH, HCIIPABIIATH
OIINOKH CaMOCTOSTEILHO;

®B HAJIOTE C YYHUTEJIIEM COBEPIICHCTBOBATH CAMOCTOSTEIBHO BBIPAOOTAHHBIC KPUTCPUH
OLIEHKH.

Tloznasamenvuvie YV/I:

® aHAJIN3MpPOBATh, CpaBHUBATD, KJ'IaCCI/I(l)I/ILII/IpOBaTB n O606I_HaTb (baKTBI U SBJICHUS. BBIIBIATH
IIPUYUHBI U CIICACTBUSA ITPOCTBIX SIBIICHUI.

® OCYLICCTBIIITh CPABHCHMUEC, KJ'IaCCI/I(l)I/IKaHI/II-O, CaMOCTOATCIBHO BBI6I/Ipaﬂ OCHOBaHHusA H
KpUTCpUHU IJIs1 YKA3aHHBIX JIOTHYCCKUX onepaunﬁ;

® CTPOUTH JIOTUYECKOE PACCYKACHHE, BKIIOYAIOLIEE YCTAHOBJICHUE MPUUYMHHO-CIIEICTBEHHBIX
CBS3EN.

® C03/1aBaTh CXEMATUYECKHE MOJIEIH C BBIACICHUEM CYIIECTBEHHBIX XapaKTEPHCTHK OOBEKTA.
® COCTaBJIATh TE3UCHI, PA3IIMYHBIC BUIBI IUTAHOB (TIPOCTHIX, CIIOKHBIX U T.IL.).
® 1peoOpa3oBbIBaTh HHPOPMALIMIO M3 OJHOTO BHJIA B IPYroil (Tabnuily B TEKCT U Ip.).

® YMETh OIPCACIIATE BO3MOXXHBIC HCTOYHHUKH HeO6XOI[I/IMLIX CBCHCHHﬁ, MPONU3BOANTL ITIOHCK
I/IH(I)OpMaI_II/II/I, AHAJIU3UPOBATH U OLICHUBATDH e€ AOCTOBEPHOCTD.

Kommynuxamuenvie YVJI:

CaMOCTOSTEIIBHO OpTraHHU30BLIBATH yqe6Hoe B3aUMOJCHCTBUE B rpymre (OHpCI[CJ'I}ITB O6H.II/IG Ociu,
pacnpeaciiATh poJin, JOrOBaApUBATHCA APYT C APYI'OM U T.,Z[.).

Hpe)lMeTHbIMI/l pe3yJdbTaTaMi U3YYCHUA MTPEAMETA ABJIAIOTCA CICAYIOIMNE YMEHU !
® O0CO3HAHHEC POJIM BEIICCTB:



- OIIPEAEIIATH POJIb PA3JIMUHBIX BEIIECTB B IPUPOJIEC U TEXHUKE;
- OOBSICHATH POJIb BEIIECTB B MX KPYTOBOPOTE.

® PacCMOTPEHUE XUMHUYECKUX ITPOLIECCOB:
- IIPUBOJIUTH IIPUMEPBI XUMUYECKUX IPOLIECCOB B IIPUPOJIE;
- HaXOJUTb YEPThl, CBUJETEIILCTBYIOIIME 00 OOLIMX MpPU3HAKAX XUMHUYECKUX MPOIECCOB U MX
pa3Inyusx.

® JICTIOJIb30BAHNE XMMHUYECKIX 3HAHHUM B OBITY:
— OOBSICHATH 3HAUEHUE BEIIECTB B KU3HU U XO341MCTBE YEJIOBEKA.

® 00BACHATH MUP C TOYKU 3PpCHUA XUMHUH!
— HNEePCHUCIIATD OTIIMYUTCIIbHBIC CBOMCTBA XUMHYECKUX BCIICCTB,
— pa3indaTb OCHOBHBIC XUMHWYCCKHUEC ITPOLICCCHI;
- ONpCACTIATE OCHOBHBIC KJIACChI HCOPTraHUYCCKUX BCIICCTB,
- HIOHUMATb CMBIC]T XUMHWYCCKHUX TCPMHUHOB.

® OBJIAJICHUE OCHOBAMU METO/I0B ITO3HAHMS, XapAKTEPHBIX I €CTECTBEHHBIX HAYK:
- XapakTepus3oBaTb METOJbl XMMHUYECKOM Hayku (HaONIO/eHUE, CpaBHEHHE, SKCIIEPUMEHT,
M3MEpEHUE) U UX POJib B IO3HAHUU TPUPOJIBI;
- MPOBOJIUTH XUMUYECKHUE OMBITHI U SKCIIEPUMEHTHI U OOBSCHSITH UX PE3YJIbTAThI.

® YMCHHE OIICHUBATH TIOBEJICHUE YEJIOBEKA C TOYKM 3pPEHUS XUMUYCCKOW OE30TacHOCTH TI0

OTHOIICHHIO K YEJIOBEKY U TIPUPOJIEL:

- WCIOJIb30BaTh 3HAHHWS XUMHUU TP COONIOJCHWW TPABUI WCIOJIB30BAHUS OBITOBBIX

XHUMHYECKUX MPENaparosB;

— pa3nuuaTh OTacHbIe U 0€30TIaCHBIC BEIIECTBA.

Pabovas mporpamma moCTpoeHa Ha OCHOBE KOHIIEHTPHUYECKOTO TOAXO0Ma. DTO JIOCTUTAETCS
MyTeM BBIWICHEHHS JUAAKTUYCCKON CIUHHIBI — XHMHYECKOTO JJIEMEHTa - W JIaJbHEHIIeM
YCIIO)KHEHWH M PACIIMPEHUU €€: 3]IeCh TAKOBBIMH BBICTYMAIOT ()OPMBI CYIIECTBOBaHHUS (CBOOOIHBIE
aTOMBI, TIPOCTBIC U CIIOJKHBIC BEIIECTBA). B mporpaMMe yYUTHIBAETCS peaTu3aIiisl MeXIPEAMETHBIX
cBs3elt ¢ Kypcom (pusuku (7 kinacc) u Ouosioruu (6-7 Kiaccel), TA€ NAaeTCs 3HAKOMCTBO CO CTPOCHHEM
aToMa, XMMHYECKOW OpraHu3aluell KIeTKU U MpolieccaMyu 0OMEHa BEIIECTB.

OcHoBHO# popMoil opranu3anuu ydeOHOTO Tpoliecca SBISIETCS KIACCHO-YpO4YHasi cucreMa. B
Ka4yeCTBE JIOTIOJHUTEIBHBIX (DOPM OpraHu3aIuyi 00pa3oBaTeIHLHOTO MPOIECCa MCIOIb3YEeTCsl CUCTEMA
KOHCYJIbTAIIHOHHOW TOJICPKKH, WHIUBUAYAIbHBIX 3aHSATHH, CAMOCTOSITEIbHAS paboTa yJanmxcs ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX HHPOPMAIMOHHBIX TEXHOJIOTHIA.

[IpeoOnanaromeit GopMOli KOHTPOJIS BBICTYNAIOT MHCHMEHHBIH  (CaMOCTOSITEIBHBIC U
KOHTPOJIbHBIC PaOOThI) U YCTHBIN omnpoc (cobecenoBaHue).

HcxoaHbIMH JOKYMEHTAMH [UIS COCTABJICHHSI NpuMepa padodeili mnporpamMmbl
ABUJINCH.

1. Tpuxas Muno6puayku ot 17.12. 2010r. Ne 1897 «O6 yTBEpKISHNH ¥ BBEICHNHN B ICHCTBHE
dI'oC OOO»

1. TIpuxas Muno6prayxu or 17.05.2012 Ne 413 «O6 yTBepKIeHUE 1 BBEIeHHH B eiictBie OI'OC
cpenHero( MOTHOT0) 00IIero oopa3oBaHUs»

[Tucemo Munucrepcta o6pazoBanus 1 Hayku PO ot 19 anpens 201 1r. Ne03-255 «O BBeneHnu
(enepanabHBIX TOCYIAPCTBEHHBIX 00pPa30BaTENbHBIX CTAHAAPTOB 00IIEro oOpa3oBaHMsD)

w N

[Ipuka3 MunoOprayku Poccun ot 7 ntons 2012 1. Ne 24480 «OO6 yrBepxaeHuu QenepaabHOro
rOCYAapCTBEHHOI0 00pa30BaTENBHOrO CTaHapTa CPEeAHEro (IIOIHOr0) o0mero 00pa3oBaHms»
4. @enepadbHOro rocyJapCTBEHHOI0 00pa30BaTEIBbHOIO CTAHAApTa OCHOBHOTO 00LIEro 00pa3oBaHus

(npuxa3 MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit @eneparnyu ot 17 aexadps 2010 r. Ne
1897)
5. IlpumepHbIe nporpaMMbl IO Y4eOHBIM IpeaMeTaM (enepaibHoro 6a3sucHOro yueOHoro miaHa.



3a ocHOBY paboyell porpaMMBbl B3siTa Imporpamma Kypca Xumuu uist 8-11 kimaccoB 001ieo0pa3oBaTenbHBIX
yapexxaenuii (aBtop O.C. aOpuensH), pekoMeHIoBaHHast JlenapraMeHTOM 00pa30BaTENbHBIX MPOrpaMM U
craHzaptoB oOmero oOpa3oBanusi MunucrepcTBa oOpasoBanus P®, onyOnnkoBaHHAash W3AATEIBCTBOM
«dpoda» B 2018roay.
[Ipeanaraemple Marepuansl  pa3paboTaHbl Ha ocHoBe aBTopckoii  mporpammbl  O.C.I'abpuensina,
cooTBeTcTByIOIIEH DenepanbHOMYy KOMIIOHEHTY ['ocyaapcTBEHHOro cTaHIapTa oOmiero oOpa3oBaHUs H
JonyiieHHoH MuHucTepcTBoM oOpa3oBaHusi U Hayku Poccuiickori @enepanun (O.C.I'abpuensia [Iporpamma
Kypca xumuu i 8-11 kmaccoB 00Ie0o0pa3oBaTeNbHBIX YUPSXKACHUNH — 2-¢ U3JaHue, NepepaboTaHHOE U
nononHerHoe — M.: [Ipoda, 2018.).
ABTOpPCKOI1 TporpaMMe COOTBETCTBYET y4eOHHK: «XUMHUs 8 Kitaccy

COAEPKAHUE U3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBegenue B xuMuio (6 1)

XWMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX M MPEBPAIICHUSIX.

[lonsiTHE O XMMHYECKOM 3JeMEHTe U (opMax €ro CylIeCTBOBAaHHUS: CBOOOJHBIX aTOMax,
MIPOCTHIX U CJIOKHBIX BELIECTBA

[IpeBpamenus BemectB. OTIMYMEe XUMHYECKUX peakuuil oT (pu3nueckux siBieHuid. Poib
XUMUH B KU3HU YEJIOBEKA.

Kpatkue cBeneHuss M3 UCTOpUM BO3HUKHOBEHMS W pa3BuTUs xuMmud. llepuon amxummum.
[Tonsarue o ¢punocodpckom kamue. Xumus B XVI B. Pazsutue xumuun Ha Pycu. Ponb oTeuecTBeHHBIX
YYECHBIX B CTAHOBJICHMM XMMHUYECKOW Hayku - pabotsl M. B. JlomonocoBa, A. M. byrneposa, JI. U.
Meunneneena.

XUMHYECKasi CUMBOJIMKA. 3HAKHM XUMUYECKHUX 3JIEMEHTOB U MPOUCXOXKIACHUE UX HA3BAHMIL.
Xumuyeckue QGopmynbl. Munekcsl u koshdunueHTsl. OTHOCUTENBHBIE aTOMHAs U MOJIEKYJISpHAst
Macchl. Pacyer MaccoBoi JOJIM XUMUYECKOTO 3J€MEHTa Mo (popMyIie BEelecTBa.

[lepuonnyeckas cucrtema xumudeckux aneMeHToB [1. M. Menneneesa, ee CTpyKTypa: MaJibie
u OoJIbIIME MEPHOMbI, TPYIIBI M MOArpynbl (r1aBHas u nobouHas). [lepuoandeckas cucrema Kak
CIPAaBOYHOE OCOOUE JUIS MTOJTYYCHHUST CBEICHUI O XUMHUYECKUX IIEMEHTAX.

Pacuérnbie 3amaun. 1. HaxoxaeHne OTHOCHTEIBHON MOJICKYJISIPHOM MacChl BEHIECTBA IO
ero xumuueckoi opmyse. 2. BoruncieHne MaccoBOM JI0JIM XUMUYECKOTO 3JIEMEHTa B BEUIECTBE TI0
ero ¢opmyie.

IIpeMeTHBIE Pe3VJbTAThl 00VYeHHUS

Yyamuiics I0JKEH ymemy:

® JCIIOJIb30BaTh IIPU XapPaKTCPUCTUKE BCIICCTB IMOHATHS. «aTOM», «MOJICKYIa, «XUMHYECKUMN
QJICMCHT», «XUMHYECKUUN 3HAaK, WJIN CUMBOJD», «BCHICCTBO», «IIPOCTOC BCUICCTBO», «CJIOKHOC
BCIICCTBO», «CBOICTBA BCIICCTB, XUMHUYCCKUC  ABJICHU, (((I)I/IBI/ILIGCKI/IG SBJICHUS,
«KOB(I)(I)I/II_[I/ICHTH», MHAOCKCBD», «OTHOCHUTCJIbHAs aTOMHasA Maccay, «OTHOCHUTCIIbHAA
MOJICKYJIIpHAs MacCa», «MaccoBad JOJISL DJIEMCHTa»,

® 3HaThb. IPEAMCTBHI M3Y4YCHUsI CCTCCTBCHHOHAYYHBIX JMCHMIINIMH, B TOM 4YHCJIEC XHMHH,
XUMHUYCCKHUEC CUMBOJIbI, UX Ha3BAHUA U IPOU3HOIICHUC,

° KHaCCI/I(pI/ILII/IpOBaTB BCIICCTBA IO COCTaBy HAa MPOCTLIC U CIIOKHBIC,
® pasjauyaTh: TCJIa U BCIICCTBA, XHMHUYECKUN AJIEMEHT U pOCTOC BCIICCTBO,
® OIHCBHIBATh: (I)OpMBI CYHICCTBOBAHUSA XHUMHNYCCKHUX 3JICMCHTOB (CB06OIIHBIC ATOMBI, IMPOCTHIC



BEIIIECTBA, CIIOKHBIE BEIIecTBa); Tabmuuayio Gopmy [leproaudeckoil CHCTEMBI XUMHUYECKUX
JJIEMEHTOB; TMOJOXeHue snemMeHta B Tabmuue J[. . MenzgeneeBa, MCHOJB3YyS HOHITHS
«IIepPHO», «TPyIIay, «rJIaBHAS MOATPYIIa», «000YHAs MOJATPYIIa; CBONCTBA BEIIECTB
(TBEpABIX, JKUJIKHX, Ta3000pa3HbIX);

® OOBSACHATH CYIIHOCTh XHMHYECKHX SBJICHUH (C TOYKH 3pEHHS aTOMHO-MOJIEKYISPHOTO

YUYCHHS) ¥ X MPUHIUITHAIBHOE OTINYNE OT (PU3MYECKUX SIBICHUH;

® XapaKTCpPHU30BaATh: OCHOBHBLIC MCTOIbl M3YUYCHHs C€CTCCTBCHHBIX IUCHHUILIMH (Ha6J'IIOII€HI/I€,

9KCIIEPUMEHT, MOJICIIUPOBAHNE); BEIIECTBO 10 €r0 XUMHUYECKOH (hOopMyie COIIAaCHO IUIAHY:
KaueCTBEHHBIH COCTaB, THUIl BewlecTBa (IPOCTOE WM CJIO0XHOE), KOJMYECTBEHHBIH COCTaB,
OTHOCHTEJIbHAS. MOJIEKYJISIPHAsI Macca, COOTHOLIEHHE MacC 3JIEMEHTOB B BEIIECTBE, MAaCCOBBIE
JIOJIM 3JIEMEHTOB B BEILECTBE (U CIOKHBIX BEIIECTB); POJIb XUMHUU (IIOJIOKUTEIbHYIO H
OTpULATENIbHYIO) B )KU3HU YEJIOBEKA, apryMEHTUPOBATH CBOE OTHOIIEHHUE K ATON Mpobieme;

® BBIYHCIATH OTHOCUTCIBHYIO MOJICKYISIPHYXO MacCy BeEIIeCTBA M MACCOBYHO  JIOJIHO

XUMHWYCCKOI'O 3JIECMEHTA B COCAUHCHUAX,

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl 06yqemm

Yyamuiicst JOJDKEH ymems.

ompenensaTh MpoOJeMbI, T. €. YCTAaHABIMBATh HECOOTBETCTBHE MEXKIy KEITAEeMBbIM |
IeHCTBUTEIILHBIM

COCTAaBJIATE CJIOKHBIH IJIaH TEKCTA;
BJIAJETh TAKMM BUJIOM HM3JIOXKEHHUS TEKCTA, KaK IIOBECTBOBAHUE;
MIOJT PYKOBOJICTBOM YUYHUTEJISI IPOBOJUTH HEMOCPEICTBEHHOE HAOIIOCHHE;

M0/ PYKOBOJCTBOM YUYHUTENS O(QOPMIIATH OTYET, BKIIOYAIOIIUN OMHMCAHWE HAOIIOJNCHHS, €ro
pe3yNIbTaToB, BHIBOJIOB;

WCIOJIb30BaTh TaKOW BHJA MBICICHHOTO (MACATbHOTO) MOJCIMPOBAHUS, KaK 3HAaKOBOE
MOJIeNTMpOBaHuE (Ha MpUMepe 3HAKOB XUMHUUYECKUX 3JIEMEHTOB, XUMHUUECKUX POpMY);

HCI0JIb30BAaTh TaKOM BUJI MaTepUAIBHOTO (IIPEIMETHOT0) MOJAEIUPOBAHUA, KaK (U3HUECKOE
MOJeNTMpoBaHue (Ha MpUMepe MOJICTUPOBAHHUS aTOMOB U MOJIEKYI);

I10JIy4aTb XUMHUYCCKYIO HH(i)OpMaHI/II-O M3 pa3IMYHbIX HCTOYHHUKOB,

OIIPCACIIATD O0OBEKT M acIEeKT aHaIM3a U CHHTEC3Aa,

OIIPCACIIATh KOMIIOHCHTDBI 00BEKTa B COOTBETCTBHUU C aCIIEKTOM aHAJIN3a U CHHTC34a,
OCYIICCTBJIATh KaUCCTBCHHOC U KOJIMUCCTBCHHOC OITMCAHNEC KOMIIOHCHTOB 06’beKTa;
OIIPCACIIATH OTHOILICHHA 00BeKTa C Apyrumu O6’b€KTaMI/I;

ONpCACIIAITh CYHIECCTBCHHBIC ITPU3HAKU 00BEKTA.

Tema 2. ATOMBI XUMHYECKHX 3J1eMeHTOB (10 u)
AToMBI Kak ¢opMma CYIIECTBOBAHUS XHUMHUYECKHX d1eMEeHTOB. OCHOBHBIE CBEACHUS O

CTPOCHHUHU aTOMOB. I[OKa?»aTeJ'IBCTBa CJIO’)KHOCTHU CTPOCHHUA aTOMOB. OneIThI Pe3ep(1)0pz[a. HnaHeTapHaﬂ
MOJECJIb CTPOCHHUA aTOMaA.

CocTaB aTOMHBIX AACp: TPOTOHBI H HeﬁTpOHBI. OtHocuTenpHas aTOMHas Macca.

BzanMocBs3b MOHATUH «IIPOTOHY, <(HeﬁTpOH)>, «OTHOCHUTCJIbHasA aTOMHass Macca.

HM3Mmenenue yucia IMPOTOHOB B AJpC aTOMaA - O6p330BaHI/IC HOBBIX XUMHWYCCKHX 5JICMCHTOB.
H3Mmenenue uywncia HCI>'ITp0HOB B dAOp€ aroMa - 06pa30BaHHe HN30TOIIOB. COBpCMCHHOC

OMpCACIICHUC TIOHATHUA «XUMHYECKHH 3jeMeHT». M30Tombl Kak Pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHWYCCKOI'O 3JICMCHTA.



OnekTpoHbl. CTpOCHHE 3JCKTPOHHBIX O0O0JOYEK aTOMOB XUMHYECKUX 37eMeHTOB Nel-20
nepuoanueckoir cucrembl JI. M. MengaeneeBa. IloHsaTHe O 3aBEpIICHHOM W HE3aBEPILICHHOM
AJIIEKTPOHHOM CJI0€ (SHEPTETUUECKOM YPOBHE).

Ilepnognueckas cucrema xumudeckux anemeHToB J[. 1. MenneneeBa U CTpO€HHE aTOMOB:
($u3nUecKnil CMBICI TOPSAKOBOTO HOMEpA JIEMEHTa, HOMepa TpyIIibl, HOMepa Ieproa.

N3meHeHne uucna 3JI€KTPOHOB HA BHEUIHEM JJIEKTPOHHOM YPOBHE aTOMa XUMHYECKOIO
3IIEMEHTa - 00pa30BaHKUE TOJOKUTEIBHBIX U OTPHUIIATEIBHBIX HOHOB. MIOHBI, 00pa30BaHHBIE aTOMaMHU
METaJIOB UM HeMeTaJuioB. [IpHUunHbI M3MEHEHUS METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B
MepHoJax U Ipymmnax.

OOpazoBanue OuHapHBIX coenuHeHUi. [loHsTHE 00 WMOHHOU cBsi3u. CxeMbl 00pa3oBaHUs
WOHHOM CBSI3H.

B3aumoneiicTBue aTOMOB XMMHYECKUX AJIEMEHTOB-HEMETAIIJIOB MEXLy cO00M - 00pa3oBaHue
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBaieHTHas! HEMOJSIpHAs XUMUYECKas! CBS3b.

DNEeKTPOHHBIE U CTPYKTYpHBIE (DOPMYIIBI.

B3aumoneiicTBue aTOMOB XMMHYECKHUX AJIEMEHTOB-HEMETAIIJIOB MEXLy cO00M - 00pa3oBaHue
OMHApHBIX COEAMHEHNUN HEMETaUIOB. DJNEKTPOOTPUIATENbHOCTD. [IOHATHE O KOBAJIEHTHOW MOJSPHOIN
CBSI3H.

B3aumojieiicTBue aToMOB XMMHUYECKHX 3JI€MEHTOB-METAUIOB MEXAY coO0i - oOpa3oBaHue
MeTaJNINYEeCKUX KpUCTAIUIOB. [IoHsATHE O METaUTMYECKOM CBSI3H.

JdemoncTpauuu. Mojenn aToMOB XUMHYECKHX dJieMeHTOB. [lepuonnueckass cucrema
xuMmudecknx aneMenToB . . Menneneena.

IlpeaMeTHBIE PE3VabTATHI 06V‘I6HI/IH

VYyamuiicst JOJDKEH ymems.

® JICIOJIb30BATh MNPHU XAPAKTCPHUCTHUKE AaTOMOB IOHATHA. «IIPOTOH, «HeI\/'ITpOH», «OJICKTPOH»,
«XUMUYECKUH DJIEMECHTY, «MaccoBoO€ YHUCJIIO, «HU30TOII», ((SJICKTpOHHblf/'I CJIOI>'I>>,
<<3HepreTquCKHﬁ YPOBCHbBY, OQJIEMECHTBI-MCTAJJIbI», QJIEMCHTBI-HEMCTAJIIIBI», npu
XapaKTCPUCTUKE BCIICCTB IIOHATHA «HWOHHAA CBA3b), «HMOHBD», «KOBAJICHTHAA HCIOJIApHAas
CBsA3b», «KOBAJICHTHasd IIOJSIpHAA CBA3b», <«BIJICKTPOOTPHUATCIBHOCTE», «BaJICHTHOCTBY,
«METAJINIINYECKas CBA3b»,

® ONKCHIBaTh COCTaB M CTPOCHHE aTOMOB JJIEMEHTOB C TOPSJIKOBBIMH HOMepamu 1—20 B
[Tepuonnueckoit cucreme xumuueckux snemeHToB . . Menneneena;

® COCTaBJIATH CXEMBI PaACIHpEACNICHUs DJICKTPOHOB IO 3JEKTPOHHBIM CIOSIM B 3JIEKTPOHHOM
000JI0YKE aTOMOB; CXEMbl O0pa30BaHMs pa3HBIX THIIOB XUMHYECKOW CBsI3M (MOHHOM,
KOBAJICHTHOM, METaJUTHYECKOM );

® OOBSCHIATH 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XMMHUYECKHX DJIEMEHTOB (3apsaoB saep
aTOMOB, 4HCIa DJEKTPOHOB Ha BHEIIHEM OJJIGKTPOHHOM CJIO€, YHCJIO 3arloJHIEMbIX
ANIEKTPOHHBIX  CJOEB, paguyC aTroMa, DSJIEKTPOOTPULIATEIBHOCTh, METAIMYECKHE U
HEMETANTHYEeCKHe CBOICTBA) B Meproiax U rpynnax (riaBHbIX noarpynmax) [lepuoanueckoit
cucteMbl xumuueckux snemeHToB J[. M. MenneneeBa ¢ TOYKM 3pEHUS TEOPHUH CTPOCHHUS
aToMma;

® CpaBHMBATh CBOMCTBA aTOMOB XMMMYECKHUX 3JIEMEHTOB, HAXO/SIIUXCS B OJHOM IEPHUOJIE WUIIU
rinaBHou moarpymnme llepuomuyeckoit cucremsl xumuueckux anemeHtoB JI. M. Menneneesa
(3apsiioB  Aep aTOMOB, 4HCIA DIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM CJO€, YHCIIO
3aII0JIHAEMBIX JIEKTPOHHBIX CJIOEB, PAINYC aTOMa, dJIEKTPOOTPULIATENBHOCTD, METAIUNINYECKUE
1 HEMETAJTHYECKHUE CBOMCTBA);

® aBaThb XapaKTEPUCTUKY XMMHYECKUX DJIEMEHTOB IO HMX NOJIOKEHUIO B llepmoauueckoi
cucreme xuMudeckux siaemMeHToB JI. . MeneneeBa (XMMUYECKHiA 3HAK, MOPSIKOBBII HOMED,
MIEpUOI, TPYIIIA, TOArPYIIIA, OTHOCUTEIbHA aTOMHAsl Macca, CTPOEHHE aToMa — 3apsj sapa,
YHCIIO TPOTOHOB U HEUTPOHOB B sipe, 0OIIee YHUCII0 IJEKTPOHOB, paCIpe/IeieHHe AIEKTPOHOB
IO DJIEKTPOHHBIM CIIOSIM);



® OmpeneNsITh TUIl XUMHUYECKOH CBSI3U 1O (popMyIie BENIECTBA;
® [IPUBOJUTH MPUMEPHI BEIIECTB C PA3HBIMU TUIIAMH XUMUYECKON CBSI3U;

® XapaKTepU30BaTh MEXaHW3Mbl OOPA30BaHUS KOBAJICHTHOW CBs3M (OOMEHHBIN), HOHHOH CBS3H,
METaINYECKOH CBS3H;

® YCTaHABIMBATH MPUYUHHO-CIICJACTBCHHBIE CBSI3U: COCTAB BEIIECTBA — TUIT XUMHUYECKOH CBSI3U;
® COCTaBIITH (POPMYIIBI OMHAPHBIX COSAMHECHUI 10 BAJICHTHOCTH;
® HaxOJUTh BAJICHTHOCTH JICMCHTOB 10 (hopMyIie OMHAPHOTO COCTUHCHHSL.

MeTal’lpe}]MeTl—[l)Ie Pe3yJdbTaThbl Oﬁy‘{eHI/Iﬂ

Yyamuiicst JOJKEH ymems.
® GopMynHpPOBaTh TUIIOTE3Y MO PEIICHUIO MPOOIIEM;

® COCTaBJIATh IUIAaH BBINIOJIHEHUS Y4e€OHOM 3ajaud, pelieHus MpoOJieM TBOPYECKOTO H
ITIOMCKOBOI'O XapakTepa, BHITOJIHEHUS TPOEKTAa COBMECTHO C YUHUTEIIEM;

® COCTaBJIITH TE3UCHI TCKCTA,
® BJIAZCTh TAKUM BHUJOM H3JIOKEHUS TEKCTA, KAK OIIMCAHUC;

® JICIOJIb30BaTh TaKOW BHJ MBICIEHHOTO (MI€aJhbHOTO) MOJECIMPOBAHUS, KaK 3HAKOBOE
MO/IETUPOBaHNE (HA TPUMEPE COCTABIICHUS CXeM 00pa30BaHMS XUMHUECKOU CBSI3H);

® JICIOJIb30BaTh TAaKOW BHJ MAaTEPUATBLHOTO (MIPEAMETHOTO) MOJCIMPOBAHMS, KaK aHAJIOTOBOE
MOJIENTMPOBAHUE;

® UCNOJB30BaTh TAaKOH BHJ MaTepUANBHOTO (TPEAMETHOTO) MOJEIMPOBAHUs, KaK (hruzmueckoe
MO/IETMpOBaHUe (Ha TPUMEPE MOJIEIICH CTPOCHHS aTOMOB);

OTIpeeNATh OOBEKTHI CPAaBHEHUS U ACTIEKT CPABHEHUS 0OBEKTOB;
BBITIOJIHATH HETOJHOE OJTHOJIMHEITHOE CpaBHEHHUE;
BBITIOJIHATH HEMOJIHOE KOMIUIEKCHOE CPAaBHEHUE;

BBITIOJIHATDH IIOJTHOC OHHOHHHCﬁHoe CpaBHCHHE.

Tema 3. Ilpocrbie BemecTBa (8u)

[TonoxeHne METaAIIOB U HEMETAJUIOB B IEPUOINYECKON CUCTEME XUMUYECKUX IEeMEHTOB /1.
N. MenneneeBa. Baxueiimre npocTeie BEUIECTBA - METAJLIBL: JKEJI€30, aTFOMUHHM, KAJIbIIUN, MarHuu,
HaTpui, kKanui. O0mue Gpuznyeckre CBOMCTBA METAIIJIOB.

Baxkneiiire mnpocTele BelIecTBA - HEMETaUIbl, OO0pa30BaHHBIE aTOMaMHU KHUCJIOPO/Ja,
BOJIOpOJia, a3o0Ta, cepbl, (Gocdopa, yraepoga. CHocoOHOCTH aTOMOB XMMHMUYECKUX D3JIEMEHTOB K
00pa3oBaHUIO HECKOJBKUX TMPOCTBIX BEIIECTB - aUIOTpONHs. AJUIOTPONHBIE MOIU(PUKAIIUU
kucnopoaa, ¢ocdopa u onoBa. Meramnyeckue ¥ HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBHOCTD JI€JIEHUS IPOCTHIX BEIIECTB HA METAJLJIBI M HEMETAJLIIbI.

[Tocrosinnas ABoranapo. KommuectBo BemectBa. Moiib. MosisspHas Mmacca. MoJIIpHBIN 00beM
ra3oo0pa3HbIx BemiecTB. KpaTHble €IMHHUIIBI KOJUYECTBA BEIECTBA — MUJUIUMOJNIb U KHUIIOMOJb,
MUJUTUMOJISIPHAS. U KUJIOMOJISIPHAsi MAacChl BEIIECTBA, MUJUTUMOJIAPHBIA M KUJIOMOJISIPHBIN OOBEMBI
ra3o00pa3HbIX BEIIECTB.

Pacuersl C¢ wuCHONB30BaHMEM TOHSATHH «KOJWYECTBO BEUIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30B», KIOCTOSIHHAST ABOTaIpO».

Pacyernbie 3amaum. 1. Bpluncinenwe MOJSPHOM Macchl BEHIECTB IO XUMHUYECKUM
dopmynam. 2. PacdeTsl ¢ MCMONB30BAaHHEM MOHITUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM Ta30By, «IIOCTOSIHHAS ABOTAIPO».

JdemoncTpanuun. Hekotopble MeTamibl U HEMETAJUIbl KOJMYECTBOM BeHIeCTBA | MOJb.
Mojens MoJsipHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpenMeTHBbIE PE3VJAbTAThI 00YUEHHUS




VYyamuiicst JOJDKEH ymems.

® UCIIOJIb30BATh MPH XapPaKTEPUCTUKE BEIIECTB TMOHATHUS: «METAJJIbL», «IJIACTUYHOCTHY,
«TETUIOTPOBOJHOCTBY, «3IEKTPOIPOBOIHOCTDY, KHEMETAIIBDY, «AJLUIOTPONUD, «AILUIOTPOIIHBIE
BHJIOM3MEHEHUS, TN MOU(PUKAITUNY,;

® ONKCHIBATh IOJOXKEHUE AIEMEHTOB-METAUIOB M 3JIEMEHTOB-HEMeTauioB B [lepuoanueckoii
cucteMe XuMuieckux asemenToB JI. M. Meneneena;

® iaccu(UIUPOBATh MTPOCTHIC BEIICCTBA HA METAJIBI 1 HEMETAJIIIBI, DJIEMEHTHI;

L4 ONpCACIIATh NPUHAIICIKHOCTh HCOPTraHNYCCKUX BCIICCTB K OAHOMY M3 U3YYCHHBIX KJIIACCOB —
METAJJIbl U HEMETAJIJIBI,

® JOKa3bIBATh OTHOCHUTECIBHOCTE JICIICHUS IMPOCTBIX BCHICCTB HA METAJIJIbI U HEMCTAJJIBI;
® XapaKTepu3oBaTh 00IIMe (PU3NIECKUE CBONCTBA METAJIOB;

® YCTAaHABJIMBATh NPUYUHHO-CJIICJACTBCHHBLIC CBA3M MEXIY CTPOCHHMEM aroMa Hu XUMHUYCCKON
CBA3bI0 B IIPOCTHIX BCIICCTBAX — MCTAJJIaX U HEMETAJLJIAX,

® O00BSICHATH MHOTOOOpPAa3ue MPOCTHIX BEUIECTB TAKUM (PaKTOPOM, KaK aJUIOTPOIUS;
® OIUCHIBATh CBOMCTBA BEIIECTB (Ha MPUMEPax MPOCThIX BEUIECTB — METAJIJIOB U HEMETAIIJIOB);

® coOmoaTh MpaBuiIa TEXHUKU OE30MacCHOCTH MPHU MPOBEICHUH HAOMIOIEHUI U 1ab0paTOPHBIX
OTIBITOB;

® JICIOJIb30BaTh MPH PEIICHUHM PACUCTHBIX 3a7a4 MOHATHSA: «KOJIHMYECTBO BEIIECTBA», «MOJIbY,
«TIOCTOSIHHAsE ABOTapo», «MOJSIpHAs Macca», «MOJIPHBIA 00bEM Tra3oB», «HOPMAaJbHbIE
YCIIOBUS;

® T[IPOBOJUTH pacueThl C HCIOJIb30BAHMEM TOHATUH: «KOJUYECTBO BEIIECTBA», «MOJIIpHAs
Maccay, «MOJISIPHBIN 00BEM ra3oB», «IIOCTOSTHHAsE ABOTaIpo».

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI

VYyamuiicst JOJDKEH ymems.
® COCTaBJISITh KOHCIIEKT TEKCTA;
®  CaMOCTOSITENIbHO MCIOJIb30BaTh HEMOCPEICTBEHHOE HAOJIOICHHE;

® CAaMOCTOSATEIIBHO O(bOpMJ'IHTI) OTYCT, BKJ'II-O‘laI-OH_II/Iﬁ OITMCAHUC Ha6J'IIOI[eHI/I5I, €Iro pE3yibTaToB,
BBIBO/JIOB,

®  BBINOJIHATH ITOJTHOC KOMIIJIEKCHOE CPABHCHUE,

BBIIIOJIHATH CPABHCHHC 110 aHAJIOTUH

Tema 4. CoeamHeHHs XHMHYeCKHX 3j1eMeHTOB (13 u)

Crenenp okucieHus. OmnpeneicHUE CTCIECHU OKHCICHHS 3JEMEHTOB II0 XUMHUYECKOU
dopmyne coenunenus. CoctaBienue Gopmysn OMHAPHBIX COSTUHEHHM, 001U crI0c00 X Ha3bIBAHUS.
bunapueie coeaMHEHHSA: OKCHIBI, XJIOpuabl, cynbpuael u Ap. CocraBieHue ux Qopmy.
[IpencraBuTenu OKCHAOB: BOJA, YIIIEKHCIBIM Ta3 M HEraimieHas W3BeCTh. [IpeAcTaBUTENH JETy4dHux
BOJIOPOJIHBIX COEAMHEHUI: XJIOPOBOJAOPO U aMMHAK.

OcHoBaHMs, MX COCTaB W Ha3BaHWA. PacTBOpUMOCTh OCHOBaHM B Boje. Tabnwuia
PacTBOPUMOCTH THAPOKCHAOB U coliel B Boje. [IpencraBuTtenu menodei: rupoKCUIbl HATPUs, KaTus
u xanbius. [loHaTHE 0 KauecTBeHHBIX peakuusx. MHaukaTopsl. Mi3MeHeHue OKpacku MHIUKATOPOB B
LIEJI0YHOM Ccpelie.

Kucnotsl, ux cocraB u Ha3zBaHus. Knaccudukanusa kuciot. [IpeacraBurenu KUciaoT: cepHas,
CoJlisiHas U a30THasA. VI3MeHeHne OKpaCcKy WHINKATOPOB B KUCIOTHOM Cpe/ie.

Conu kax IpOU3BOIHBIE KUCIOT U OCHOBaHMi. VX cocTaB u Ha3BaHuUs. PacTBopuMOCTh coleit
B Boje. [IpencraBurenu coneii: Xmopua HaTpus, kKapOoHatT U docdart KambIusl.

AmopdHBIE ¥ KpUCTAITNYECKUE BEIIECTBA.



MexMoneKkysipHble B3auMOIeHCTBUSL. THIBI KPUCTANIMYECKUX PEIIETOK: MOHHAs, aTOMHas,
MOJIEKYJISIpHAss U METAJUIMYecKas. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THUIIOB KPUCTANIMYECKUX
PELIETOK.

BemecTBa MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IOCTOSHCTBA COCTaBa JUIsl
BELLECTB MOJIEKYJISIPHOTO CTPOEHUSI.

UYucteie BemecTBa U cMecH. [IpuMepsl )KUIKUX, TBEPABIX U Ta3000pa3HbIx cmeceid. CBoiicTBa
YUCTHIX BEIIECTB M cMeceil. X coctaB. MaccoBast 1 00beMHasl IO KOMIIOHEHTa cMecH. PacueTsl,
CBSI3aHHBIE C UCII0JIb30BAHUEM MOHSTHUS JI0JIS.

Pacuérnbie 3agauun. 1. Pacuer MaccoBoit 1 00BEMHO J10JIeld KOMIIOHEHTOB CMECH BEIIECTB.
2. Beruncienre MaccoBO# J0JM BEIIECTBA B PACTBOPE MO M3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA
U Macce pacTBopuTens. 3. BpluucieHune wmacchl pacTBOPSEMOrO BELIECTBA U PACTBOPHUTEINS,
HEOOXOIMMBIX JJIsi IPUTOTOBJICHUS ONPENEIEHHON Macchl pacTBOpa ¢ M3BECTHON MaccoBOM JoJieit
PacTBOPEHHOTO BEIIECTBA.

JdemoncTpauuu. OOpa3ipl  OKCHUJIOB, KHCJIOT, OCHOBaHMM u  cojeil. Moaenu
KPUCTATIMYECKUX PELIETOK XJOopuaa HaTpus, anMmasa, okcuaa yraepona (IV). CnocoOwl paznenenus
cMeced, TUCTHIUISIINAS BOJIEL.

JlabopaTopHble onbIThbl. 1. 3HaKOMCTBO € OOpa3llaMM BELIECTB pa3HbIX KJIACcCOB. 2.
Pasnenenne cmeceil.

IlpeaMeTHBIE PE3VIbTATHI 06V‘I6HI/IH

VYyamuiicst JOJDKEH ymems.

® JICII0JIb30BaTh npu XapaKTCPUCTUKE BCIIECTB IIOHATHUSA: «CTCIICHb OKHCIICHUS,
«BaJICHTHOCTB), «OKCHAOBI», «OCHOBAHHUD, «IIejI04mn», «KA4YCCTBCHHAas PpEaKnus»,
CKMHAUKATOP», «KHUCJIOTBID», KKUCIOPOACOACPKAIIUEC KHUCIOTEBI, «6CCKI/ICJ'IOpOI[HI>I€ KHUCJIOTBD»,
«KHCJIOTHasd cCpeaa», «ICJI0YHas Cpcaar, ((HefITpaJIBHaH Cpcaa», «IIKaja pH», «COJIN»,
«aMOp(bHBIe BCIICCTBA», «KPUCTANIMYCCKHUE BCIICCTBA», «KPHUCTAJIMYCCKAsA PCIICTKa»,
«MOHHasA KpHUCTAJINIMYUCCKaA peuicTKa», «aToOMHas KpUCTAJINIMICCKasA peUICTKA),
KMOJICKYJIApHasA KPUCTANIMYCCKAA PCIICTKA», «KMCTAJUIMYCCKasd KpUCTAIJINYECKasd pEHICTKa»,
«CMECHU»,

L4 KJ'IaCCI/I(bI/II_[I/IpOBaTI) CJIOKHBIC HCOPTaHNYCCKHE BEIICCTBA 110 COCTAaBY Ha OKCHJbI, OCHOBaHMU:,
KHCJIIOTBI M COJIM; OCHOBAHHUA, KHCJIOTBI W COJIM IIO PACTBOPHUMOCTH B BOJC; KHCJIOTEHI IIO
OCHOBHOCTH U COACPIKAHHUIO KHCJIOPOJa,

® OIpeAciATh NPHUHAMJIC)KHOCTh HECOPraHMYECKHMX BEHICCTB K OJHOMY M3 HM3YYCHHBIX KJIACCOB
(OKCI/II[LI, JICTY4YHUC BOAOPOAHBIC COCAUHCHUA, OCHOBAHUS, KUCJIOTHI, COJ'II/I) 10 Q)OpMYJ'Ie;

® ONKCHIBATH CBOWCTBA OTIICJIbHBIX MPEICTABUTEICH OKCHIIOB (Ha MPUMEPE BOJIBI, YTIICKUCIOTO
ra3a, HETalIeHOW M3BECTH), JICTYYHX BOJOPOJHBIX COCIUHCHHI (Ha IPUMEpPE XJIOPOBOAOPOIa
¥ aMMHaKa), OCHOBaHWil (Ha MpUMepe TUAPOKCHIOB HATPHsI, KAJUs U KaJbIHs), KACIOT (Ha
MpUMEpe CEpHOW KHUCIIOTHI) M CoJIel (Ha mpuMepe XJIOpHUla HaTpus, KapOOHAaTa KaJbIlHs,
(docdara kanpus);

® OnpeAcHsaTh BAJICHTHOCTh M CTCIICHb OKHUCIICHUSA 3JICMCHTOB B BCILICCTBAX,

® COCTaBJATH (OPMYIBl OKCHAOB, OCHOBaHM, KUCIOT U COJIEH MO BAJICHTHOCTSIM U CTEHICHIM
OKHUCJICHHUS DJIEMEHTOB, a TaKkKe 3apsaM HOHOB, YKa3aHHBIM B TaOJHIIE PacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U COJICH;

® COCTaBJAITb Ha3BaHHS OKCHIOB, OCHOBaHHﬁ, KHUCJIOT U COJ'IGIZ; CpaBHHUBATb BAJICHTHOCTH U
CTCIICHb OKUCJICHUSA; OKCU/IbI, OCHOBAHUs, KUCJIOTBI U COJIK 11O COCTABY;

® HCIIOJIb30BATh Ta6J'II/II_Iy pPacTBOPUMOCTH AJId ONIPCACIICHUA PACTBOPUMOCTH BCIICCTB,

® YCTAaHABJIMBATh TI'CHCTHYCCKYI CBsA3b MECKAY OKCHAOM H THAPO-KCUIOM H HaO60pOT;

NPUYNUHHO-CJICIACTBCHHBIC CBA3U MCKAY CTPOCHUCM aTOMaA, XHUMHUYECKOM CBS3bI0O U THUIOM
KpHCT&HJ’IH‘ICCKOﬁ PEIICTKU XUMHUYCCKUX COC,[[I/IHCHPlﬁ;



® XapaKTepU30BaTh AaTOMHBIC, MOJIEKYJSPHbIE, HOHHBIE METALTUYECKHE KPUCTANINYECKUE
peLIeTKH; Cpeay pacTBOpa ¢ MOMOIIbIO mKaibl pH;

® [IPUBOJUTH IIPUMEPBI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAIUIMYECKON PELIETKH;

® [POBOJUTH HAOMIOACHHUS 3a CBOWCTBAMHM BEIIECTB U SIBICHUSMH, MPOUCXOISIIAMU C
BEIIECTBAMU,

® coOmonaTh MpaBuiia TEXHUKKA O€30MAaCHOCTH MTPH POBEICHUH HAOIIOACHUIN 1 OTIBITOB;

® HCCIemoBaTh CpeAy pacTBOpa € MNOMOMIBH HMHIMKATOPOB; JKCIICPUMCHTAJIBHO pa3jinyaThb
KHCJIOTBI M IICJIOYH, IMOJIB3YACH NHAUKATOPAMMU,

® JICIIOJIB30BaTh HpI/I peHICHI/II/I pvaeTHBIX 3a4a4 IIOHATHUA <«MACCOBas O0J1 DJJIEMCHTA B
BEIIECTBE», «MaccoBas JOJsl PaCTBOPEHHOIO BEIIECTBA», «0OBEMHAs JOJsI ra3000pa3HOro
BEILECTBAY;

® TIPOBOAUTH PACUYCThI C HMCHOJIb30BAHHUEM MMOHATHI «MacCOBas JOJSI JJIEMEHTa B BC€IICCTBEY,
«MaccoBad J0JIA paCTBOPCHHOI'O BCUICCTBAY, «00BeMHas J0JI4A ra3006pa3H0r0 BCIICCTBa».

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl 06yqemm

VYyamuiicst JOJDKEH ymems.
® COCTaBJISITh Ha OCHOBE TEKCTa TaOIHIIbI, B TOM uncie ¢ npuMenenueM cpencts UKT;
® [10]] pyKOBOJICTBOM YUHUTEJISI IPOBOJIUTH ONIOCPEIOBAHHOE HAOIIOICHHE

® [10]1 pPyKOBOJACTBOM YYHUTENSI OPOPMIIATH OTYET, BKIIOYAIONINNA OMHUCAHUE DKCIIEPUMEHTA, €ro
pe3yJbTaTOB, BHIBOJIOB;

® OCYHIICCTBJISITH HWHIYKTHBHOE 0000meHHe (0T eIWHUYHOTO JOCTOBEPHOTO K OOIIeMy
BEPOSATHOCTHOMY), T. €. OIIPECIATh OOIIHE CYIIIECTBEHHBIC MPU3HAKU IBYX U 00Jiee 00BEKTOB
1 GUKCHPOBATH UX B ()OPME MOHSTHUS WU CYXKIACHUS;

® OCYIICCTBIIATH JEAYKTHBHOE 00001IeHNEe (TI0IBEIEHNE €IMHUYHOTO JIOCTOBEPHOTO 10T 001IIee
JOCTOBEPHOE), T. €. aKTyaJU3UPOBaATh TOHATHE WM CYXKICHHE, M OTOXJICCTBIATH C HHUM
COOTBETCTBYIOIINE CYIICCTBCHHBIC TPU3HAKU OJTHOTO MK 00Jiee 00BEKTOB;

® OIpeacATh aCHEKT KJ'IaCCI/I(bI/IKaI_II/II/I;
® OCYyLIECTBIJIATH KJ'IaCCI/I(bI/IKaI_II/IIO;
® 3HAaTh U UCIOJIb30BATh Pa3JINYHbIC (bOpMBI MMpEaACTaBICHUA KJ'IaCCI/I(l)I/IKaHI/II/I.

Tema 5. H3MeHeHus, npoucxoasimume ¢ Bemecrsamu (17y)

[TonsiTue sBIEHUN KaK U3MEHEHMM, MPOUCXOAIIUX C BEIeCTBAMU. SIBJIEHUS, CBA3aHHbBIC C
W3MEHEHHUEM KPHCTAIMYECKOTO CTPOCHHUS BEIIECTBA NMPU IMOCTOSHHOM €ro cocTaBe, (pu3nyeckue
siBieHusi. DU3nyeckue SBJICHUS B XUMHUU: JUCTUIUISAINS, KPUCTAJUIM3AIMs, BhIIapMBaHUE U BO3TOHKA
BEIECTB, LIECHTPU(PYTUPOBAHKUE.

SIBrieHus, CBsI3aHHBIE C U3MEHEHHEM COCTaBa BEIECTBA, - XMMUUYeCcKue peakiuu. [Ipu3Haku u
yCIOBUSL MPOTEKAHUS XUMUYECKuX peakuuid. [loHatue 00 3K30- W SHAOTEPMHUECKUX PEAKIIHUSIX.
Peaknuu ropeHuss Kak 4acTHBIM CiIydail 3K30TEPMUYECKUX PEAKIUH, MPOTEKAIOMINX C BbIACIECHUEM
CBeTa.

3aKOH COXpaHEHUsI MacChl BEIIECTB. XMUMHUYECKHME YpPAaBHEHMS. 3HAUEHHE HWHJIEKCOB U
koa¢puimentoB. CocTaBieHHE YPaBHEHUH XUMUYECKUX PEAKITHI.

PacueTrsl mo xuMuueckuM YypaBHEHHsSM. PelnieHue 3agad Ha HAaXO0XKJACHHE KOJIMYECTBA
BEI[ECTBA, MAcChl MM oObeMa MPOAYKTa pEaklHH MO KOJIUYECTBY BEIIECTBAa, Macce HIM 00beMy
HCXOJHOTO BellleCcTBa. PacyeThl ¢ MCIIOIB30BAaHUEM IMOHATUS «HOJIS», KOTIa HCXOJHOES BEIIECTBO JTaHO
B BHJIE pacTBOpa C 3aJlaHHOM MAaccoBOMl [I0JIeW PACTBOPEHHOTO BEIIECTBA WM COJEPKUT
OTIPE/ICTICHHYIO JI0JII0 IPUMECEH.

Peaknun pasznoxenus. Ilonatne o ckopocTh XuMuueckux peakinuil. KaranuzaTtopsl.
DepMeHTHI.



Peakiun coenunenusi. KatamuTuueckue W HeKatanuThdeckue peaknun. OOpaTUMble U
HEOOpaTUMBIE PEaKITHH.

Peakuuu 3amenieHns. DIeKTPOXUMUYECKUN psAJl HAPSYKEHUH METaJJIOB, €0 MCIOJIb30BaHUE
JUIs TIPOTHO3UPOBAHUS BO3MOXKHOCTH IPOTEKaHMsI peaKLUi MEeXAy METaJlJIaMi U pacTBOPaMU KUCJIOT.
Peakunu BBITECHEHUS OJHUX METAJUIOB U3 PACTBOPOB UX COJIEHW IPYTMMHU METajlsIaMu.

Peakiun oOmena. Peaknym HelTpanuzanuu. YCIOBHsS TNPOTEKaHUS peakiuii oOMeHa B
pacTBopax J10 KOHIA.

Tunel XUMHUYECKUX peEaKIuil (10 MPU3HAKY «YHUCIO U COCTAaB HMCXOJHBIX BELIECTB U
IIPOJIyKTOB pEaKUuu») Ha MpUMEpPEe CBOWCTB BOAbI. Peakius pas3iioKeHus - BJIEKTPOJIU3 BOJIBL.
Peakuuu coenuHeHust - B3aMMOJEWCTBHE BOJBI C OKCHJAMU METauIOB W HeMerawioB. llonsrtue
«ryapokcuab».  Peakuum — 3aMenieHuss - B3aUMOJEWCTBHE  BOJbI € INEJIOYHBIMH U
LIeJIOYHO3EMEIbHBIMU MeTaiiaMu. Peakiinn oOMeHa (Ha mpuMepe Taposu3a cyabduia aTloOMUHUS U
KapOuIa KanbIus).

Pacuérnbie 3axaun. 1. Beiuncienyue mo XMMUYECKUM YPaBHEHUSM MAacChl MM KOJIMYECTBA
BEIIECTBA M0 HM3BECTHOM Macce WM KOJIMYECTBY BELIECTBA OJHOTO W3 BCTYMAIOIIKUX B PEAKIIMIO
BEILIECTB WM MPOAYKTOB peakiuu. 2. Berancnenne Macchl (KOJIMYECTBA BEIIECTBA, 00bEMa) MPOTyKTa
peaxiuu, eciii U3BECTHAa Macca UCXO/HOTO BEIIECTBA, COJIEPKAIIEro ONPEIEICHHYIO JOJI0 MPUMECEH.
3. Beruncnenue macchl (KOJIMYECTBa BEIIECTBA, 00beMa) MPOJIYKTA PEAKIMU, €CIM M3BECTHA Macca
pacTBopa ¥ MaccoBas J0JIsl paCTBOPEHHOTO BEIIECTBA.

IlpeaMeTHBIE PE3VIbTATHI 06V‘IeHI/Iﬂ .

Yyamuiicst JOJDKEH ymemy:

e iaccuuIUpoOBaTh XUMHUYECKHWE PEaKIUU IO YHCIYy U COCTaBy HCXOTHBIX BEIIECTB U
MPOJIYKTOB PEaKIMH; TEIIoBOMY 3((eKTy; HalpaBICHUIO NMPOTEKAHUS PEAKIUU; YYaCTHIO
KaTajan3aTopa;

®  JICIO0JIb30BaTh TAOJHUIlY pACTBOPUMOCTH JJIs OTIPEICICHUS BO3MOYKHOCTH MTPOTEKAHUS PEAKITUNA
0o0MeHa; SJEKTPOXUMHYCCKUIN Pl HAMPSHKCHUH (aKTUBHOCTH) METAIJIOB JUISL ONpEIeTICHUs
BO3MOJKHOCTH TIPOTEKAHUS PEAKIIMH MEXIy MeTaUlaMHd W BOJHBIMH PAcTBOPAMH KHCIOT U
COJIEH;

® [IPOBOJUTH pacueThl MO0 XUMHUYECKUM YPaBHEHUSM Ha HAaXOXICHUE KOJIMYECTBA, MAaCChl WU
o0beMa MPOAYKTAa PEaKIUU IO KOJUYECTBY, Macce WJIM O0O0bEMYy HCXOJHOIO BEIIECTBA; C
WCIIOJIb30BAHMEM TIOHSTHUS «JIOJIsD», KOTZla HMCXOJHOE BEIIECTBO JaHO B BHUJE pPAcTBOpa C
3aJJaHHOM MaccoBOl J10Jiell PacTBOPEHHOTO BEUIECTBA WJIM COJEPKUT OMPEICIICHHYIO OO0
MpUMeECEH.
MeTtanpeaMeTHbie pe3yabTaThl 00y4eHHs

Yyamuiics JOJDKEH ymemsn.
® COCTaBJISTH Ha OCHOBE TEKCTA CXEMbl, B TOM uuciie ¢ npuMmeHenueM cpeacts UKT;

® CaMOCTOATENIFHO OQOPMIIATH OTYET, BKIIOYAIOUIMHA OMUCAHHE OJKCIIEPUMEHTa, €ro
PE3y/IbTaToOB, BEIBOIOB;

® UCMOJb30BaTh TaKOM BHJ MBICICHHOTO (MIEaIbHOTO) MOJIEIUPOBAHUS, KaK 3HAKOBOE
MO/IeIMPOBaHUE (Ha MPUMEpe YpaBHEHUH XUMHUYECKUX peaKIHif);

® pa3nuyath 00bEM U COJEp)KaHUE MOHATUH;

® DPa3IMYaTh POJOBOE U BUJOBOE MOHSTHUS;

® OCYILIECTBIIATh POJOBHUIOBOE OIpE/IeIEHNE TOHATHI.

Jemoncrpanuu. [Ipumepsl ¢usnyeckux sBICHUH; a) miuaBieHue mapaduna; 0) quddysus
JOYIIACTBIX BEIIECTB C TOpsIled JTaMIIOYKM HakaluBaHUS. [Ipumepsl XMMHMYECKHX SIBJICHHH: a)
TrOpeHHue MarHus; 0) B3aHMMOJEHCTBHE COJITHOM KHCIOTHI C MpaMOpOM HJIM MEJIOM; B) IMOJIydeHHE
runpokcuaa Meau (Il); r) pacTBopeHHe MOTYYEHHOTO THAPOKCHIA B KUCIOTaxX; J) B3auMoOJieiicTBHE



okcuaa Mmeau (II) ¢ cepHoOil KuCIOTOW NpU HArpeBaHUM; €) pasjOKEHUE NEpPMaHraHaTa Kallus; )
B3aUMO/IEHCTBUE pa30aBIEHHBIX KUCIOT C METAJIJIAMH.

JlabopaTopHble onbIThl. 3. CpaBHEHHME CKOPOCTM HCHApEHHs BOJbl U CIHUPTA IO
MCYE3HOBEHHIO MX Kareib Ha (GuiabTpoBanbHON Oymare. 4. OkucIeHHe MEIU B TUIAMEHH CITUPTOBKHU
wiu ropesiku. 5. [TomyTHeHHE N3BECTKOBOM BOJBI OT BBIIBIXaEMOT0 yIJIeKHcIoro rasa. 6. [lomyuenue
YIJIEKHCIIOTO ra3a B3auMOJEUCTBUEM COJIblI M KHUCIOTHL 7. 3aMelleHHe MEIU B PAacTBOpE XJIOpHIa
meau (II) xenesom.

IIpakTnueckas padota Ne 5.IIpu3Haky XUMHUUECKUX pEeaKLUi.

IlpeaMeTHBIE PE3VJbTATHI OﬁV‘IeHI/Iﬂ .

Yyamuiicst JOJDKEH ymems.

® oOpamarecsi ¢ JabopaTOpHbIM OOOpYJOBaHMEM U HarpeBaTeIbHBIMH TpHOOpamMu B
COOTBCTCTBUM C IIpaBHJIaMH TCXHUKHU 6630HaCHOCTI/I;

®  BBLINOJIHATH NPOCTEiIINe IpueMbl paboThl ¢ Ja0OPATOPHBIM 00OPYI0OBAaHUEM: J1TaOOPATOPHBIM
ITaTUBOM; CIIMPTOBKOM;

L4 Ha6J'IIO)IaTB 3a CBOMCTBaMHU BCIICCTB U ABJICHUAMMH, IPOUCXOAAINMMHU C BEIICCTBAMM,

® OMHCHIBAaTh XUMHYECKHH SKCIIEPUMEHT C TTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WA POJHOTO)
SI3BIKA W 131K XHMHH,

® JeJaTh BBIBOAKI ITO pe3yabTaTaM NMpPOBCACHHOI'O SKCIICPUMEHTA,
® TOTOBHUTbH PACTBOPHI C ONPEACITICHHON MAacCCOBOM JI0JIEN paCTBOPEHHOTO BEIECTBA;
® [IPUTOTOBUTH PACTBOP M PACCUUTATh MAaCCOBYIO JOJI0 PACTBOPEHHOIO B HEM BEIIECTBA.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI

VYyamuiicst JOJDKEH ymems.
CaMOCTOSITEJIPHO HCITOJIB30BATh OTIOCPEI0OBAaHHOE HAOIIOICHUE.

Tema 6. XuMu4ecKuili NPAKTUKYM

IIpakTuyeckasi padora Ne 1 IIpaBwia TeXHHKH 0€30MaCHOCTH MPHU PabOTE B XUMUUYECKOM
kabunere. JlabopaTopHoe 06opyaoBaHUE U OOpAIICHUE C HUM.

IIpakTHyeckasi padora Ne 2 HaGmroneHue 3a ropsieii CBeUOi.

IpakTuyeckass padora Ne 3 [IpuzHaku XUMHUYECKHX peaKUuid

IIpakTuyeckass padora Ne 4 [lpuroroBineHue pacTBopa caxapa C 3aJaHHOM MaccOBOM
J0JIel paCTBOPEHHOTO BEIIECTBA.

® IIpOBOJUTH Ha6J'IIOI[CHI/IH CBOICTB BEILIECTB U HBHGHHﬁ, IIPOUCXO AAIIUX C BEHICCTBAMMU;

L4 CO6J'IIO,Z[aTI> IIpaBujia TCXHUKHU 0e30macHOCTH IIpH IIPpOBCACHUN Ha6J'IIDI[eHHI>i u J'Ia60paTOpHBIX
OIIBITOB.

° Ha6J'IIO,Z[aTL U OIUCBIBATh IIPU3HAKU W YCIOBUA TCUCHHUA XHUMHYCCKUX peaKuHﬁ, JACIaTh
BBIBOJBI HA OCHOBAHHWH aHAJIN3a Ha6JIIOI[eHHI>'I 3a 3KCIICPUMECHTOM;

Tema 7. Teopusi 3JIEKTPOJUTHYECCKON AUCCOLUANUN U CBOMCTBA KJIACCOB HEOPraHUYECKUX
coenmHeHuii (13 u)

[TonsTHe 00 ONEKTPONUTUYECKOW JTUCCOLMAIUU. ODIEKTPOIUTBI U HEIIEKTPOIUTHI.
MexaHus3M AUCCOLMALIMM  BJIEKTPOJIUTOB C PAa3IUYHBIM THUIOM XUMHYECKOW CBs3U. (TeneHb
ANEKTPOIUTUYECKON mucconuanuu. CuiabHbIe U cadble SJIeKTPOIHUTHIL.



OcCHOBHBIE TOJIO)KEHUS TEOPUU IIIEKTPOJUTUYECKON Juccouuanuu. MoHHbIE ypaBHEHUs
peaknuid. YcIoBUS NPOTEKAHUS PEAKIUU 0OMEHA MEXIY AJIEKTPOJIUTAMHU 10 KOHIA B CBETE MOHHBIX
IIPEACTABIICHUM.

Knaccudukarus HOHOB U UX CBOUCTBA.

Kucnorel, ux xnaccudpukanus. [lucconmmanuss KUCIOT W MX CBOWCTBA B CBETE TEOPUU
EKTPOJUTUYECKOW AMCCOLMANMKA. MOJIEKYIsIpHbIE W WOHHBIE YPABHEHUs PEaKUUA KHCIIOT.
B3aumopeiictBue KHCIOT C MeTaUlaMH. OJEKTPOXMMUYECKUI psjJ  HaNpsHKeHUM MeTasuloB.
B3anMoeiicTBre KUCIOT C OKCHAaMU METAJUIOB. B3auMOIECTBHE KUCIOT C OCHOBAHUSMU - PEAKLUSA
HelTpanu3auuu. B3aumoneiicTBue KUCioT ¢ cossiMu. Mcnosb3oBaHue TaOIUIbl paCTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCJIOT.

OcHoBanusl, ux kinaccudukanus. /{uccounanus OCHOBaHUNM M MX CBONCTBA B CBETE TEOPUU
AIEKTPOJIUTUYECKON AUCCOUMANMKU. B3auMoJencTBUE€ OCHOBAHMM C KHCIOTaMH, KHCIOTHBIMU
OKCHJAaMU U cojisiMu. Mcnonb3oBaHue TaOMUIBI PACTBOPUMOCTH JJISl XapaKTEPUCTHUKU XUMHUYECKUX
CBONCTB OCHOBaHUM. Pa3noxxeHne  HEpaCTBOPUMBIX  OCHOBAaHMM  IIpM  HarpeBaHUM.
Conu, ux Knaccuukanus ¥ AUCCOLMAIUS Pa3IMUHBIX TUIOB cosieil. CBOMCTBA coslel B CBETE TEOPUH
EKTPOJUTHYECKON aucconannu. B3anMoeicTBre COel ¢ MeTAJIIaMU, YCIOBHS IIPOTEKAHUS dTUX
peakuuii. BzaumoaeiicTBue coljield ¢ KUCIOTaMH, OCHOBAaHUSAMH M COJIsIMU. VICTIonb30BaHue TaOIUIIBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB COJIEH.

O06o01menne cBeieHnit 00 OKCHIax, UX KIacCU(PUKAIUA U XUMUYECKUX CBOMCTBAX.

['eneTndeckue psapl METAIOB M HEMETAUIOB. ['eHeTHdecKas CBs3b MEXKIy KIAacCaMHU
HEOPraHWYECKHUX BEIECTB

OKHCIINTENBEHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHUE.

Peakiun MOHHOro OoOMEHa M OKHCIIUTEIIBHO-BOCCTAHOBHTENbHbIE peakuuu. CocTaBieHHE
YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUNA METOAOM 3JIEKTPOHHOTO OanaHca.

CBO#CTBa IPOCTHIX BEUIECTB - METAJIOB M HEMETAJIJIOB, KUCJIOT M COJIEH B CBETE MpPEICTaBICHU 00
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCAX.

IIpeaMeTHbIE Pe3YabTaThl 00VUEHMNS:

VYyamuiicst 10JDKEH ymems.

® JICHOJIb30BAaTh IIpU  XAPaKTCPHUCTHUKE npeBpameHHﬁ BCIICCTB IIOHATHA: «PaCTBOP»,
(OIICKTPOIUTUYCCKAA JUucconuanusa, «QJICKTPOJIUTELL, CHEIICKTPOJIUTEI), «CTCIICHb
Aucconuanumny, «CUJIbHBIC 3JICKTPOJIMTEI, «crna0ble QJICKTPOJIUTED), «KATUOHBID», «aHUOHbD»,
«KHUCJIOTBI», «OCHOBAaHHA», «COJIN», «UMOHHBIC PCAKIHNN, ((HCCOJIGO6p33}’IOHII/IC OKCHUABI»,
«coneo6pa3y10ume OKCHUABI», «KOCHOBHBIC OKCHABLD», «KUCJIOTHBIC OKCHUIbD», KCPCAHUC COJIN»,
«KHCJIBIC COJIn», «OCHOBHBIC COJIN», «TE€HETUYECKUM P, «OKHCIIUTECIBHO-
BOCCTAHOBUTCIIbHBIC PCAKIHUU», «OKUCIHUTCIIb», «BOCCTAHOBHTCIIb)», «OKHUCJICHUC), «BOCCTA-
HOBJICHHUCY,

® OIIMCBHIBATH PACTBOPCHUEC KaK (1)I/ISI/IKO'XI/IMI/I‘ICCKI/II71 IIpouecc;

® MIIIOCTPUPOBATH npuMepamMu OCHOBHBIC IIOJIOKCHUA TCOpHUU SHGKTPOHHTquCKOﬁ
Aucconuanmn; rcHCTUUCCKYIO B3aMMOCBA3b MCKAY BCIICCTBAMU (HpOCTOG BCIICCTBO — OKCH
— T'HAPOKCUT — COJ'H::);

® XapaKTCpHu30BaTh 06H_II/IC XHMHUYECKHE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCHOOB, KHCJIOT,
OCHOBAaHMH M COJEH C MO3ULMH TCOpUn BHCKTpOHHTquCKOﬁ aucconuanuu; CyIHOCTb
SHeKTpOHHTquCKOﬁ JHUCCOITMAIIMM BEIIECTB C KOBAaJICHTHOM HOHﬂpHOﬁ 1 MOHHOM XMMHYECKOM
CBA3bIO; CYITHOCTb OKHUCIIMTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

® [IPUBOJMUTH IIPUMEPHI peaKuHﬁ, MOATBCPKAAOIINUX XUMHYCCKUC CBOMCTBA KHCJIOTHBIX H
OCHOBHBIX OKCHIAOB, KHCIOT, OCHOBaHHUI H COJ'IGfI; CYIICCTBOBAHHUC B3aUMOCBA3U MCKIAY
OCHOBHBIMH KJIACCAMH HECOPraHNUYCCKUX BCIICCTB,

° KHaCCI/I(pI/IL[I/IpOBaTB XUMHUYCCKHUE PCAKIUU MO «U3MCHCHHUIO CTEIIeHEH OKHCICHUS 9JICMCHTOB,



00pa3yIoKX pearupyronue BemecTBay;

COCTaBJISITh YPaBHEHUS DJJIEKTPOJMTHUYECKOW AUCCOLMALMM KHUCJIOT, OCHOBAHUN U COJIEH;
MOJIEKYJISIPHBIE, TIOJHBIE M COKpAILCHHBIE HMOHHBIE YPAaBHEHHS PEAKUUN C y4acTUEM
3JIEKTPOJIMTOB; YPABHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN, HCMOJb3Ysl METOJ
JNIEKTPOHHOTO OajlaHCa; YpaBHEHHSI PEAaKIUH, COOTBETCTBYIOIIHMX ITOCJICI0BATEIHLHOCTH
(«uermoykey») MpeBpallleHUi HEOPTaHUYECKUX BEIECTB PA3JINYHBIX KJIACCOB;

ONpCACIIATE OKUCIIUTCIIb 1 BOCCTAHOBUTCIIb, OKHUCIICHUEC U BOCCTAHOBJICHUC B OKUCIIUTCIILHO-
BOCCTAHOBHUTCJIbHBIX PCAKIUAX,

YCTaHaBJII/IBaTI) HpI/I‘II/IHHO'CHCI[CTBCHHLIe CBsA3U. KJIACC BEIICCTBA — XHMMHYCCKHC CBOfICTBa
BEIIECTBA;

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl 06yqemm

Yyamuiicst JOJDKEH ymems.

JIeJIaTh IOMETKH, BBIITUCKH, IUTUPOBAHUE TEKCTA;

COCTaBIIATh NOKIIAJ;

COCTaBJISATh HA OCHOBE TE€KCTa IpauKu, B TOM yucie ¢ npumeHeHueM cpeacts UKT;
BJIAJIETh TAKMUM BUJOM HU3JI0KEHUS TEKCTA, KaK PacCyXICHUE;

WCIOJIb30BAaTh TaKOW BHJ MBICICHHOTO (MAEATbHOTO) MOJEIMPOBAaHUS, KaK 3HAaKOBOE
MOJIETUPOBaHNE (HA TIpUMEpe YpaBHEHUM PEAKIUH TUCCOIMAIlMY, WOHHBIX YpaBHEHUU
peaxuui, NoJypeakiiii OKHCIEHU-BOCCTAHOBIICHHUS);

pa3nuyaTh KOMIIOHEHTHI J0Ka3aTelbCTBa (TE3UC, apryMEHTHI U (OopMy JOKa3aTeIbCTRA);
OCYIIECTBIIATH MPSAMOE MHIYKTUBHOE JI0KA3aTEIbCTBO.

JemMoncTpanumu. VcnbiTanue BeHmIeCTB MW MX PACTBOPOB HA  BJIEKTPOIPOBOTHOCTE.

3aBUCUMOCTb AJIEKTPOIPOBOAHOCTH YKCYCHOM KHUCIIOTHI OT KOHILIEHTpaluu. B3anmoaeicTBue HMHKa C
CEepoi, coNsTHOM KucoTo|, xmopuaom meau (II). F'openne marawms.

JladopaTopHble onbIThl. 8. Peakiuu, XxapakTepHbIe JJIsi pacTBOPOB KHUCIOT (COJSHON WIH

cepHoit). 9. Peakiuu, xapakTepHble Ui pacTBOPOB Iejaouei (THAPOKCUIOB HATpus win Kamus). 10.
[TonydyeHue u CBOMCTBAa HEPACTBOPUMOTO OCHOBaHUs, HanpuMep ruapokcuaa meau (I11). 11. Peakmun,
XapaKTepHbIC JJI PACTBOPOB coJiel (Hampumep, mis xiopunaa meau (I1)). 12. Peakuu, xapakTepHbie
JUIS OCHOBHBIX OKCHUIOB (Hampumep, Ais okcujaa Kaibius). 13. Peakuuu, xapakrepHble s
KHCJIOTHBIX OKCUJIOB (HampuMmep, JUIsl YIIeKUCIIOTo ras3a).

IIpeameTHBIE pe3yibTATHI 00y4eHUSs

Yyamuiics JOJDKEH ymemsy.

oOpamatecss ¢ JabopaTOpHbIM O0OOpyIOBaHHMEM U HarpeBaTelbHBIMU MpPUOOpaMH B
COOTBETCTBUU C MPABUIAMH TEXHUKH 0€30MaCHOCTH;

BBIMOJIHATh ~ MpocTediine mpueMbl oOpaimieHus ¢ Ja0opaTOpHBIM — 000pYyIOBaHUEM:
71a00paTOPHBIM IITATUBOM, CITMPTOBKOM;

Ha6J'IIO,Z[aTL 3a CBOMCTBAMH BEIIIECTB U ABJICHUAMU, TPOUCXOAAIUMU C BEICCTBAMU;,

OIMCHIBATh XMMHYECKUH SKCIICPUMCHT C MMOMOIIBIO €CTCCTBCHHOT'O (py'CCKOFO nin pOI[HOFO)
SA3bIKA U A3bIKA XMMHU,

ACJIaTh BbIBOABI 110 PE3YyJibTaTaM IMPOBCACHHOTO 3KCIICPUMCHTA.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs
VYyamuiics 1OJDKEH ymems:

OonpeCACiIsAiTb, HCXOAd U3 y‘IC6H0ﬁ 3aaa4u, HeO6XO,Z[I/IMOCTB HEMMOCPCACTBCHHOTO HWJIA
OnoCpPCaAOBAHHOT'O HaGJIIO,[[eHI/I}I;



®  CaMOCTOATENBHO (POPMUPOBATH MPOTPAMMY IKCIIEPHUMEHTA.

Tema 8 Xumnuecknii npaktukym (3 4.)
IIpakTnueckas padora Ne 5. YciaoBus NpoTeKaHUs XMMHUECKUX PEaKLUN MEXIy
PacTBOPaMH JIEKTPOJIUTOB 10 KOHIA
IIpakTnueckas padora Ne 6. ColicTBa KUCJIOT, OCHOBaHM, OKCHI0B U COJIEH.
IIpakTnueckas padora Ne 7. Penienue 3kcriepuMeHTAIbHBIX 3a/1a4.

Yyamuiicst JOJKEH ymems.

® oOpamarbcsi ¢ 7a0OpaTOPHBEIM OOOPYJIOBAaHWEM W HarpeBaTeNbHBIMA TpuOOpaMu B
COOTBCTCTBUM C ITIpaBHJIaMH TCXHUKHU 6€3OHaCHOCTI/I;

® BLINOJHATH MPOCTEHIIME TIPHUEMbl OOpaileHus C JIabopaTOpHBIM  OOOPYAOBAHUEM:
J1a00paTOPHBIM IITATUBOM, CTUPTOBKOA;
Ha6J'IIO)IaTB 3a CBOicTBaAMU BCHICCTB U ABJICHUAMMH, IPOUCXOAAINMMU C BEIICCTBAMHA

L] Ha6J'IIOI[aTB U OIINChIBATH HpI/ISHaKI/I %1 yCJ'IOBI/ISI TCUCHUA XHUMHUUYCCKHUX peaKuHﬁ, JcJaaThb
BBIBO/II HA OCHOBAHWHU aHAIN3a HAOIIOACHHH 32 SIKCIIEPUMEHTOM;

® HaOmoIaTh M OMUCHIBATH PEAKIUU MEXKAY DJIEKTPOJHTAMH C TIOMOIIBIO €CTeCTBEHHOTO
(pyccKOTO MIIM POJTHOTO) SI3bIKA U S3BIKA XUMHH;

® TPOBOAUTH OMNBITHI, MOATBEPXKIAOMIWEC XHMMHYCCKUEC CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHNM4CCKUX BEIICCTB.

TPEBOBAHUA K YPOBHIO IIOAI'OTOBKHA BbIITYCKHHUKOB

BbINYCKHUK HAYYUTCH:
* OINMUCHIBATh CBOWCTBA TBEPABIX, JKHUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIJCISIS UX CYIIECTBCHHBIC

MIPU3HAKY;

* XapaKTEepPU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO W CBOMCTBaM, YCTAaHABIWBATh MPUUYHUHHO-
CJICJICTBCHHBIC CBSI3M MEXK/Ty TAaHHBIMHU XapaKTePHUCTHKAMHU BEIIECTBA;

* PacCKpbIBaThb CMBIC] OCHOBHBIX XHMHYECKHUX TOHATHH «aTOM», «MOJICKYJa», «XHMHUYCCKUN
AJIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJECHTHOCTHY», HCIIOJIB3ysd 3HAKOBYIO
CUCTEMY XUMHH;

* U300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKHUX (HOPMYT M CYIIHOCTh
XUMHYECKUX PEaKLIUN ¢ TOMOIIbI0 XUMUYECKIX YPAaBHEHUI;

* BBIYUCIIATh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEII[ECTB, a TAKXKE MaCCOBYIO
JIOJTFO XUMHYECKOTO 3JIEMEHTA B COSAMHEHUSAX JIJISl OLICHKU X MPAKTUYECKON 3HAYUMOCTH;

* CPaBHUBATH 10 COCTAaBY OKCH/IbI, OCHOBAHMSI, KHCJIOTHI, COJIH;

* KJaccu(UIUPOBATh OKCUIBI U OCHOBAHMSI 10 CBOWCTBAM, KUCJIOTHI U COJIM IO COCTaBY;

* NI0JIH30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMHUYECKON TOCYIOMH;

* IPOBOJIUTH HECIIOKHBIE XUMUYECKUE OTIBITHI U HAOMIOICHUS 32 U3MEHEHUSIMU CBOMCTB BEIIECTB
B TIpollecCe WX TMpeBpalleHui; coOM0AaTh MpaBUia TEXHUKH OE30MacHOCTU MPHU MPOBEICHUU
HaOJII0ICHUH U OTIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIbHO KHUCIOTHI U INENOYH, MONB3YSACh WHINKATOPAMHU; OCO3HABATH
HE0OX0IUMOCTh COOMIOICHHSI Mep 0€30MacCHOCTH TP 0OPAIIEHUH C KUCIOTaMH U IIe0YaMHu.

* pacKpbIBaTh cMbIc nepuoaudeckoro 3akona J[. . Menneneena;

* OMUCBIBATh M XapakTepuU30BaTh TAOMMUHYIO (HOPMY MEPHOIUUYECKONH CHUCTEMBI XUMUYECKHX
DJIEMEHTOB;



* XapaKTEepU30BaTh COCTaB aTOMHBIX SIJIEP U PACIPEACIICHUE YHUCIIa SJIEKTPOHOB MO AJIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKUX AJIEMEHTOB MaJIbIX NMEPUOJA0B NEPUOTUUECKON CUCTEMBI, 4 TAKXKE Kalus U
KaJIbIINs,

* pa3MyaTh BHUJbl XMUMHUYECKOW CBSI3U: HOHHYIO, KOBAJECHTHYIO TMOJSIPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METALNTUYECKYIO;

* M300paXKaTh 3JICKTPOHHO-UOHHBIC (POPMYIBI BEIICCTB, OOPAa30BAaHHBIX XUMHUYCCKHUMH CBSI3SMHU
pa3HoOro BUA;

* BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHHUS WX KPUCTALIMYECKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAJUNTNYECKUX;

* XapaKTEepU30BaTh XUMHUUECKHE DJIEMEHTHI U UX COCIUHEHHUS Ha OCHOBE TOJIOKEHUS DJIEMEHTOB B
MIEPUOIUNICCKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE W MHPOBO33PEHUECKOE 3HAUYCHHE TMEPHOJUYECKOr0 3aKoHa U
MEPUOANYECKON CHCTeMBbl XuMuueckux aneMeHToB J[. M. Menneneena; * 0ObSICHATh CyTh XUMHUYECKUX
MPOIIECCOB M X MPUHIIUITUATBLHOE OTINYHE OT (PU3HUECKUX;

* Ha3bIBATh MIPU3HAKHU U YCJIOBHS MPOTEKAHUS XUMHUYECKUX PEAKIIHA;

* YCTAaHABIIMBATh MPUHAJICKHOCTh XUMUUYECKON PEAKIMK K OMPeeIEHHOMY TUITY 110 OJTHOMY U3
KJIaCCU(DUKAITMOHHBIX TTPU3HAKOB: 1) MO YMCIY M COCTaBY MCXOIHBIX BEUIECTB U MPOIYKTOB PEAKITUN
(peakuu coeqMHEHUs, PA3JIOKECHHs, 3aMEIIeHUsT U 00MeHa); 2) MO BBIJACIICHUIO WJIN TIOTJIOMIEHUIO
TEIUTOTHI (PEAKIMK IK30TEPMUUYECKHE U SHIOTEPMHUUECKHE); 3) IO U3MEHEHHUIO CTETICHEH OKHCICHUS
XUMUYECKUX DJIEMEHTOB (PEaKkiud OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE); 4) M0 00paTUMOCTH
nporiecca (peakiuu oOpaTUMbIE B HEOOpaTUMBIE);

* COCTaBJIITh YPAaBHEHUSI AIEKTPOJUTUUECKON TUCCOIUAINN KUCTIOT, MET0YEH, COJIeH; MOTHbIE 1
COKpami¢HHbIe HOHHBIC YPABHEHHS PEaKIMii 0OMEHa; ypaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii;

* MPOTHO3UPOBATh TPOAYKTHl XHMHUYECKHX peakiuid 1o QopMynam/Ha3BaHUSAM HCXOIHBIX
BEIIIECTB; ONPECIIATh UCXOAHBIC BEIIeCTBa 10 (hopMyamM/Ha3BaHUSIM MPOIYKTOB PEAKIUH;

* COCTaBJIAITh ypPaBHEHHsI PEaKIUA, COOTBETCTBYIOIIUX IOCIIEIOBATEILHOCTH («IICTIOYKE))
MpEBpAICHU HEOPraHUYECKUX BEIIECTB PA3IUUYHBIX KJIACCOB;

* BBISIBJISITh B TPOIECCE DKCIEPUMEHTAa NPU3HAKU, CBHJETEIbCTBYIOIIUE O MPOTEKAaHUU
XUMHUYECKOHN PEaKIlnu;

* IPUTOTOBJISITH PACTBOPHI C ONPEICTEHHON MAaCCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA;

* ONPEACIIATh XapakTep Cpelbl BOJHBIX PACTBOPOB KHUCJIOT W IEJIOYEH MO M3MEHEHUIO OKPACKHU
HWHJIUKAaTOPOB;

* IPOBOJIUTH KAYECTBEHHBIE PEAKIIMH, TOATBEPIKIAIOIINE HATMYHUE B BOJHBIX PACTBOPAX BEIIECTB
OTJICJIbHBIX HOHOB

* ONPENENATh MPUHAIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY U3 H3YyYEHHBIX
KJIACCOB/TPYIIIT: METAJIbI U HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCJIOTHI, COJIU;

* COCTaBJISITH (POPMYIIBI BEIIECTB IO MX HA3BAHUSAM;

* ONPEACIIATh BAJIGHTHOCTh M CTENEHb OKUCIICHHS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTAaHUUECKUX COCIMHEHUH MO0 BAJIEHTHOCTSAM M CTEHCHSIM OKUCICHUS
AJIEMEHTOB, a TAaKXK€ 3apsijiaM MOHOB, YKa3aHHBIM B TaOIUIE PACTBOPUMOCTH KHUCIIOT, OCHOBAHUU U
COJIeH;

* OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS (PU3NYECKHMX M XHUMHYECKUX CBOWCTB MPOCTHIX
BEIIECTB (METAJJIOB U HEMETAJNIOB) M MX BBICHIMX OKCHAOB, 00pa30BaHHBIX AJIEMEHTAMHU BTOPOTO U
TPETHErO MEPUOJIOB;

* Ha3pIBaTh OOIME XUMHYECKHWE CBOMCTBA, XapaKTepHBIC ISl TPYIIN OKCHIOB: KHCIOTHBIX,
OCHOBHEIX;

* Ha3pIBaTh OOIIME XHMHYECKHE CBOWMCTBA, XapakTepHble [UIsI KaXIOTO U3  KIACCOB
HEOPraHMYECKHUX BEIECTB: KUCIOT, OCHOBaHUH, CONEH;

* IPUBOJIUTHh TPHUMEPHI PEAKIMI, MOATBEPKIAIOLUIUX XUMHUYECKHE CBOICTBA HEOPraHUYECKUX
BEILIECTB: OKCUJIOB, KUCIIOT, OCHOBAaHHUM M COJICHi;



* OIIPENENATh  BELIECTBO-OKHUCIMTEIb M  BEUIECTBO-BOCCTAHOBUTEIb B  OKUCIIHMTEIBHO-
BOCCTAaHOBUTEIILHBIX PEAKLUAX;

* COCTaBJISTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIA OanaHc (Ui HW3YYEHHBIX pEakUuil) 110
IIPEAJIOKEHHBIM CXEMaM PEaKIuil;

* IPOBOJIUTH J1a0OpPATOPHBIE OMBITHI, MOATBEPXKIAIOIINE XHUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEIIECTB;

BhINYCKHUK MOJYYUT BO3MOKHOCTh HAYUHThCS:

* IPaMOTHO 00paIaThCs C BEIIECTBAMHU B MTOBCEIHEBHOM JKU3HH;

* 0CO3HaBaTh HEOOXOIUMOCTH COOIIOJACHUS MPABHIJI IKOJOTHYECKH OE30MAaCHOTO TOBEACHHUS B
OKpY’Karollel NpUpOIHON CpelIe;

* IOHUMAaTh CMBICJI W HEOOXOJUMOCTh COOJIONCHHS MPEANHUCAHUN, MpeiaraeMbIX B
WHCTPYKITUSX 10 UCTIOJE30BAHUIO JICKAPCTB, CPEJCTB OBITOBON XUMHUH U JIp.;

* HCIIOJIB30BATh ~ MPHOOPETEHHBIC  KIIIOYCBBIE  KOMIETCHTHOCTH  TNPH  BBITIOJHCHHUH
HCCIIEIOBATENIbCKUX MPOEKTOB IO H3YYEHHIO CBOMCTB, CIOCOOOB IMOJIyYEHUS M PpPaclo3HaBaHUS
BEIIIECTB;

* pa3BHBaTh KOMMYHHUKATHBHYIO KOMIIETCHTHOCTh, MCIIOJIB3YS CPEJACTBA YCTHOW M MHUCHMEHHOM
KOMMYHHKAITMH TP paboTe ¢ TeKCTaMH Y4eOHHMKA W JOTOJHUTEIBHON JIUTePaTypoH, CIIpaBOYHBIMU
Ta0JINIIaMH, TIPOSIBIISITH TOTOBHOCTh K YBOKCHHIO WHOM TOYKH 3PEHUS MPU 00CYKJICHUU PE3YJIbTATOB
BBITIOJIHEHHOW paboThI;

* 0OBEKTHBHO OIICHUBATh MH(POPMAITUIO O BEIIECTBAX M XUMHUYECKUX IPOIECCaX, KPUTHUSCKU
OTHOCUTBCSI K IICEBJIOHAY4YHOM HWH(MOpMaluu, HEA0OpOCOBECTHON pekjame, Kacaromencs
WCIIOJIb30BAHUS PA3IMYHBIX BEIIECCTB.

* 0CO3HABaTh 3HAUYEHHE TEOPETUUECKUX 3HAHUH JUIsl MPAKTUYECKOM IS TEIIbHOCTH YEI0BEKa,

* OIMCBIBATh U3YUYE€HHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSSI JIOTUKY CHCTEMHOTO aHAN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOJANYECKON CUCTEMbl XUMUYECKHUX JIEMEHTOB IS
00BSICHEHUS U MPEIBUICHUS CBOIICTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MH(OOPMALMOHHYIO KOMIETEHTHOCTh TOCPEACTBOM YIIIyOneHHs 3HaHHUH 00 ucTopun
CTaHOBJIEHUS] XUMUYECKOM HayKH, €€ OCHOBHBIX MOHSATHI, MEPUOJUUYECKOTO 3aKOHA KaK OJIHOTO W3
BAYKHEHIIINX 3aKOHOB MPUPOJIbI, @ TAK)KE O COBPEMEHHBIX JOCTUKEHUIX HAYKU U TEXHUKH.

* COCTaBJISITh MOJICKYJIIDHbIE U TIIOJIHBIE HOHHBIE YPAaBHEHHS IO COKpPaUIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOJIUTH TMPUMEPHl pEaKlui, MOATBEPKAAIONINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXIY
OCHOBHBIMH KJIACCAMU HEOPTraHUYECKUX BEIECTB;

* IPOTHO3UPOBATh PE3YJbTaThl BO3JCHCTBHUS Pa3NMUYHBIX (PAKTOPOB HAa HM3MEHEHHE CKOPOCTH
XUMHYECKON pPEeaKIvH;

* IPOTHO3UPOBATH PE3YJAbTATHl BO3JCUCTBUS PA3IMYHBIX (PAKTOPOB HA CMEIICHHE XUMHUYECKOTO
paBHOBECHS.

* IPOTHO3UPOBATH XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTEIBHBIE UM BOCCTAHOBUTEIILHBIC
CBOMCTBA C yU€TOM CTeIeHel OKUCICHUS JIEMEHTOB, BXOISIINX B €r0 COCTaB;

* BBISIBIIATH CYIIECTBOBAHHME T'€HETUYECKOW B3aMMOCBS3M MEXKAY BEIIECTBAMH B PSIIy: MPOCTOE
BEII[ECTBO — OKCHUJ — TUAPOKCU — COJIb;

* OPraHu30BbIBaTh, MPOBOJUTH YYEHUYECKHE TMPOEKThI MO HCCIEAOBAHUIO CBOWMCTB BEIIECTB,
HMMEIOIIUX BAKHOE MPAKTUIECKOE 3HAYCHHE.




TEMATHUYECKOE IINTAHUPOBAHUE YPOKOB XUMHNU

B 8 KIIACCE

u3 pacuera 2 yaca B HeaeJ 10 (68 yacoB)

No HaumenoBanue pa3aenoB u TeM CaMocTrosaTenb-

Ypo- Hasi

Ka pabora

6 4 BBE/I[EHUE

1. [Ipenmer xumun. BemectBa. XumMus — 4acthb §1,2 Ne3,4,8

€CTECTBO3HAHUS ()

2. IIpeBparnienus BemecTB. Posib xumuu B x&u3HU yenoBeka | §3, No2,3(y)

3. I1C xum. sanemenTtoB J[.1. Menneneena §4, 5 BBIyUHTH
3HaKH, C. 35

4. 3HAKU XUM. DJIEMEHTOB. XUMHUYECKUE (OPMYIIBI. §6, IM

d. OTHOCUTENbHAS ATOMHASI U MOJIEKYJISIPHASI MACChI §6, IM

6. Pacuetbl MaccoBOM J10JIM 3JIEMEHTa MO XUM. popmyJie M

10u | ATOMbBI XUM. JJIEMEHTOB

1. OCHOBHBIE CBEJICHUS O CTPOCHUM aTOMOB. §7, Ne2.4




2. H3oTonbl §8,Nel 4,
1503 01 ) [
3. DnekTpoHbl. CTpOECHUE 3J1. YPOBHEN aTOMOB 3JIEMEHTOB §9 Ne3
MaJIbIX MEPUOOB.
4, N3MeHenune unciia 3JIeKTPOHOB Ha BHEIIIHEM §10, Nel (m),
HSHEPreTUYECKOM YPOBHE aTOMOB XUMUYECKUX 2J1eMEeHTOB | Ne3 (y)
5. Noubl. MoHHas CBA3b §10, No2(m)
6. KoBaneHntnas HenosisipHasi CBs3b. §11,Ne2
7. KoBanenTHas nonsipHas cBs3b. 0. § 12 Ne2,4
8. Mertanaudeckast CBS3b. §13 No4,
3aKOHYUTH Ta0J
9. O0o0011IeHME U cUcTEMATH3AalUA 3HAaHUI 00 dJIeMeHTax 1 [Toaroroska K
XHMM. CBSI3H, TIPOCTHIX BEIIECTBAX METANIaX U HEMETaJlIaX | KOHT.paboTe
(KapTOYKH)
10. | KontponwHas pabora Nel mo Temam
«1C» n «XuMnd. CBA3b»
8u | IIPOCTHIE BEIIIECTBA
1. [IpocThlie BemiecTBa-MeTaAIUIbI. AJITOTPOTHS. §14 Nel-4(y)
2. IIpocThie BemiecTBa - HEMETaJUIb §15 Neo3
3. KonmuecTBo BemectBa. Moib. §16 Ne 1(a), No2
(a,0)
3HaTh GOPMYIIBI
4. MornspHas Macca BelecTBa § 16 Kapr.-
TpeHaX. (BbIO)
5. MonspHbIii 00BEM ra3oB § 17 Pemenue
3a/1a4 1o Kapr.
6. Peuiennie 3a1a4 Mo KOIMYECTBEHHBIM OTHOLIEHUSIM Pewrenne 3anau
(2 moBBIOODY)
7. Pemienrie 3a1a4 Mo KOJIMYECTBEHHBIM OTHOIIEHUSIM
8. O6006mmenue u cucremaTu3zanus o reme «lIpocteie
BEILIECTBAY
13y | COE/JUHEHHUA XUMHYECKHUX 23JIEMEHTOB
1. CrerneHb OKHUCIICHUS § 18 Ne2, Iloar.
cooo1. 0
OMHAPHBIX COEJT
2. Baxneiimue kiaccsl OuHapubix coenunennit. Okcuast u - | §19 Nel, Tlonr.
JIETy4r€ BOJIOPOIHBIE COCTUHEHHUS coo011.0
meaovax (MHM)
3. OcHoBanus §20 Ne3




IMoar. coo0ur.o
K-Tax

4, Kucnotsr §21 Nel
Coo0111. 0 moB.
cosi 1 CaCO3

5-6. | Comu §22 Nel-3

7. Yok — ynpakHeHHUE 8§19-22, IM

8. Kpucrainmmueckue pemeTku §23 Nel-4(y)

Q. HucTele BeniecTBa U CMECH §24 No 1-4 (y)

10. MaccoBasi u 00beMHast 10Jisi KOMITOHEHTOB CMECH §25 Ne 23

11. | PacyeTsl, CBsI3aHHBIC C TIOHITUEM «IOJISI» Peienue 3amau
o kapt. (JIM)
§25 No4.)5

12. O00011IEHNE U cUCTEMATHU3AlIMs 3HAHUI 110 TEME [ToaroroBuTthcA
K KOHTp. paboTe
1o ypoBHH0 (M

13. | KouTtponsHnas pabora Ne 3 o reme Coo011. ¢ iem.

«CoOeJIMHEHUSI XUM. DJIIEMEHTOB) CI. OYUCTKHU

11y | UBMEHEHUA TIPOUCXOAALIHUE C

BEH[ECTBAMH
1. DU3NYECKUE SIBIICHUS §26 Ne3-6
2. XHUMHUYECKUE peaKUU. 3aKOH COXPAHEHUS MaCChI §27 Nel-3
BEIIECTB.

3. XUMHUYECKHE YPaBHEHUS. §28 Ne2

4 Peakuum paznoxeHus §30  Nel

5. Peakumu coeqnHeHns §31; Nel,2

6. Peakiuu 3amenienus §32 Ne2

1. Peakiinu oOMeHna §33 Ne4

8. PacueTsl o xum. ypaBHEHUSIM §29; M

Q. TUIBI XUMHYECKUX PEAKIIMN HAa IPUMEPE CBOMCTB BOJBI §34  Nel.j3

10 O06o001meHue 1 cucTeMaTH3aIus 3HAaHUH TI0 TEME « [loaroroBUTHCS

KonnuectBeHHbIe OTHOMIECHHS. XUM. PEAKIIAN K KOHTp.pao.

11 Kontponbnas pa6ota Ne 4 o teme «3meHeHus,

MIPOUCXOJIAIINE C BEIIECTBAMMY
4u XUMHYECKHH ITIPAKTUKYM




1. [IpaBuia no TexHuke 6€30MaCHOCTHU MPU PAbOTE B XUM. Odopmrnenue
nabopatopuu paboThI
2. HaGmtonenue 3a u3MEeHEHUSIMU, TTPOUCXOISAIIUMHU 32 Odopmrnenue
ropsIlen cBe4ou paboThI
3. [Ipu3HaKu XUMHYECKUX PEAKLIHIMA OdopmiieHue
paboThI
4, [IpuroroBneHue pacTBopa caxapa u pacyeT €ro M.J. B Odopminenue
pacTBope paboThI
134 | PACTBOPEHHE. PACTBOPBI. CBOHCTBA
PACTBOPOB
JIEKTPOJINTOB
1. PactBopenue kak gusnko-xuM. npouecc. PactBopumocts. | §35 No5
Tunsl pacTBOpoB Wun. moar. newm.
OTIBIT
2. DIIEKTPONIUTHYECKAS TUCCOLAALIUS §36 BBIYYUTH
oTnpeIeNIeHUs
3. OcHoBHbIC TTOJI0KeHUST TO]] §37 BBIyYUTH
OTIpeJIeIICHHS],
Ne4
4. HNonnblie ypaBHEHUS §38 Ne3
o. Kucnots! B cBete TO/l, ux knaccudukamms 1 CBOWCTBA §39 N4
6. OcHoBanus B cBeTe TOJl, ux knaccudukaims, CBOMCTBA §40 Ne 3
1. Oxcunpl §41 Nel,3
8. Counu B cBete TOJI, ux cBOMCTBA §42 Ne 2
Q. ['enernueckas CBsI3b MEXKY KJIIACCAMU HEOPTaHUYECKUX §43 Ne2
BEILIECTB
10. O000111eHNEe U CUCTEMATU3ALNS 3HAHUN 10 TEME JAM Ne3.,4 ¢.261
11. OKHUCIUTENBHO-BOCCTAHOBUTEbHBIE PEAKIIUU §44 Nel JIM
12. | YopaxxHEeHUs B COCTaBICHUU O/B PEAKITUi §44 No7 IM
13. | KonTtponwsHas pabora Ne 4 (Mtorosas)
3u XUMHYECKHH ITPAKTUKYM




1 VYcnoBus MPOTEKAHUS XUMAYECKUX PEAKLIUN MEXKTY OdopmuTsb

pacTBOpaMH 3JIEKTPOJUTOB O KOHIIA paboty
2 CBoliCTBa KUCIOT, OCHOBAHWM, OKCUJIOB U COJEN OdopmuTsb
paboty
3 [Ipaktuueckas pabora «PerieHue 3KkCepUMEHTaIbHbIX
3a1awy
68
yaco
6

Onucanmue yqe6H0-MeTonnqec1c0r0, MAaTEePUAJTBHO-TEXHUICCKOIO U

HH(OPMALIMOHHOTO o0ecreueHns 00pa30BaTeJIbHOT0 MpoLecca.
Harypaabnble 00bekThl. Harypanbable 00bEKThI, UCTIOIb3yeMble B O0YYEHUH XMMHH, BKIIIOYAIOT B
ce0s KOJUIEKIIMM MHUHEPaJOB U TOPHBIX IMOPOJ, METAIUIOB U CIUIABOB, MHUHEpAIbHBIX YI0OpEHHIA,
IlacTMace, KayuyyKkoB, BOJIOKOH U T. 1. O3HaKOMIIEHUE yYalluXcsl ¢ 00pa3liaMHu MCXOHBIX BEUIECTB,
MOJIYIIPOAYKTOB ¥ TOTOBBIX H3JIENHI IMO3BOJSIET IMOJYYUTh HATJSIHOE MpEICTaBieHHEe 00 ATHX
MaTepuanax, UX BHEIIHEM BHJIE, a TAKKE O HEKOTOPHIX (PU3NYECKHX CBONCTBAX. 3HAUUTEIbHbBIE
y4eOHO-TI03HABATEIbHbBIE ~ BO3MOXKHOCTH ~ MMEIOT  KOJUIGKLIMM,  W3TOTOBICHHBIE  CAMUMU
oOyuaromumucs. Ilpeamersl g TakuX KOJUIEKIME cOOMparoTcs BO BpeMsl 3KCKYpPCHHl M JIPYrHX
BHEYPOUHBIX 3aHITHIA.

Komnekuuu ucmnonb3yroTes: TONBKO 711 03HAKOMIICHHUS YYaAIIMXCSl C BHEITHUM BUJIOM U (PU3NYECKUMHU
CBOMCTBaMM M3y4aeMbIX BEIIECTB U MaTepUaNoB. J[Js MpOBEICHHS XUMUYECKUX OTBITOB KOJUICKITHH
WCIOJIb30BaTh HENb3SI.

XuMHyecKue peakTuBbl U MaTepuaiabl. OOpalieHue co MHOTUMH BEIIECTBAMH TPeOyeT CTpOroro
COONIIOJICHUST TPaBUJ TEXHUKU O€30MaCHOCTH, OCOOEHHO NpU BBIIOJHEHUH OIBITOB CaMUMHM
yyamumucs. Bce HeoOXoaumble Mepbl IMPEIOCTOPOKHOCTH YyKa3aHbl B COOTBETCTBYIOIUX JO-
KYMEHTaX U MHCTPYKIIHSX, & TAKXKE B MOCOOUSX JUTsl YUUTEIeH XUMUU.

Hawubouiee yacTo MCnosib3yeMble peakKTUBBI U MaTepHAaIIbI:

1) mpocTele BelmecTBa - Me/lb, HATPHIA, KANBIMIA, AMFOMHHUMN, MaTHUi, %KeJIe30, IMHK, Cepa;
2) oxcunasl —memu (1), kanbius, sxenesa (1), maraus;
3) KHCIIOTHI - COJIsiHAS, CepHasi, a30THA;



4) ocHOBaHMS - TMIPOKCH HATPHS, THAPOKCH]] Kb, THAPOKCH Oapus, 25%-Hbli BOIHBIH
pacTBOp aMMHaKa;
5) conu - xnopunst matpus, meau (11), sxenesa(ll); HuTparsl Kanus, HaTpus, cepedpa; CyIb(arhl
meau(ll), xemnesa(ll), xenesa(lll), amoMuHus, aMMOHUS, KaJIksi, OpPOMH]T HATPHS,
6) oprammueckme coemMHEHMS - KpaxMail, TIUMIUPHH,  yKCyCHas KHCJIOTA, METHJIOBBIA
OpaHXeBbIH, (eHoN(TaNIeHH, TAKMYC.
Xumuyeckasi Ja0opaTopHasi mocyaa, annmapatel M HOpHOOpbl. XuUMHUYECKas mocyna
MOJIpa3/IeNsieTCsl Ha JIBE TPYNIBL: JUIS BBINOJHEHHUS OIBITOB YYAIlUMHUCS W JIEMOHCTPAIIMOHHBIX
OTIBITOB.
[TpuGopsl, anmapaTsl ¥ YCTAaHOBKH, WCHOJBb3yeMbIe Ha YpPOKAaX XHMHUH, IMOJPA3JEIAIOT Ha OCHOBE
MPOTEKAIOIINX B HUX (PU3MYECKUX M XUMHUYECKUX IMPOIECCOB C YYaCTHEM BEIIECTB, HAXOJSIINXCS B
Pa3HBIX arperaTHbIX COCTOSHHSIX:
1) npubopsl ans paGoTel ¢ rasamMm - HOJNydeHHe, cOOMpAHME, OYMCTKA, CYIIKA, TOTJIOMIEHHE
ra30B; PEaKIUU MEXy TTOTOKaMH T'a30B;

2) anmapatel U TPUOOpHI JUIS OMBITOB C KUAKUMH U TBEpIABIMH BEIIECTBAMH - IEPETOHKA,
(bunpTpOBaHUE, KPUCTALIM3AIUS; MPOBEACHHE PEAKIMH MEXTy TBEPABIM BEIIECTBOM H
KHUJKOCTBIO, )KUJKOCTHIO M KUIKOCTHIO, TBEPIBIMU BEIIIECTBAMH.

BHe 31011 KitaccuduKkanuy HaxoASTCs JBE TPYINIbl yueOHOM amnmaparypsl:
1). st U3y4eHUs TEOPETUIECKUX BOTIPOCOB XMMHUH - HILTIOCTPAIUS 3aKOHA COXpaHEHUST MaCChl
BEIIIECTB, JEMOHCTPAIIUS YJIEKTPOTIPOBOTHOCTH PACTBOPOB, IEMOHCTPAIIHS ABHKEHUSI HOHOB B
ANEKTPUYECKOM TIOJIC;, Il W3YYEHHUS CKOPOCTH XHMHYECKOW PEaKIMhd U XUMHUYECKOTO
paBHOBECHS;
2). Ui WUTIOCTPAllMM XHMHUYECKUX OCHOB 3aBOJACKHX CIOCOOOB TMOJYYEHHS HEKOTOPBIX
BEIECTB (CEpHOI KUCIOTHI, aMMHaKa | T. 11.).
BcenoMoratenbHylo posib  MTpalOT U3MEPHUTENbHBIE W HarpeBaTelibHble NPHOOPBI, pPa3IUYHbIC
MPUCTIOCOOICHUS [Tl BHITTOJIHEHUS OTIBITOB.
Mopenau. O0beKTaMu MOJICTUPOBAHUS B XUMHH SIBIISIIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIbI, 3aBOJACKHE
anmapathl, a TaKKe IMPOUCXOJSIIME Mpolecchl. B mpenogaBaHMM XUMUHM HCHOJIb3YIOTCS MOJIEIH
KPUCTAJUTMYECKUX pEIIeTOK anmasa, rpadura, cepsl, pocdopa, okcuma yraepona(lV), nona, xemnesa,
Meau, maruua. HaGopel Moeneit aToMOB /151 COCTaBIICHUS IIAPOCTEPKHEBBIX MOJIEICH MOJIEKY MPU
W3YYECHUU OPraHN4eCcKON XUMUU.
Y4eOHble MOCOOHUSI HA TeYaTHOM 0CHOBe. B mporiecce 00ydeHuss XUMHH HUCIIOIB3YIOTCS CIICTYIOIINE
TabJIMLBI MOCTOSIHHOTO SKcroHupoBaHus: «llepuoanueckas cucrema xumudeckux snementoB J[. U.
MenneneeBay, «Tabnuua pacTBOPUMOCTH KHUCIOT, OCHOBAHUHN U COJICH», «DIEKTPOXUMUUYECKUHN PsIIT
HaMpPsLDKEHUH METaJIIOBY.
Jljis opraHu3aiy caMOCTOSITENIbHON paboThl 00yUaloUXCs Ha YPOKaxX UCIOIb3YIOT Pa3HOOOpa3HbIe
JIUIAKTUYECKUE MaTepHasbl: TETPaau Ha MeYaTHOW OCHOBE, KAPTOUKU C 33JaHUSIMU Pa3HON CTENEeHU
TPYAHOCTH I U3YYEHHUsI HOBOTO MaTepHasa, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUHN yJalTuXCA.
JKPaHHO-3BYKOBbIE Cpe/IcTBa 00yueHHsl. DKPAaHHO-3BYKOBBIE MOCOOMS NENATCS HAa TPU OOJNbIINE
TPYNIBI: CTaTHYHbIC, KBa3UIWHAMHYHbIE M JOuUHAMU4HbE. CTaTUYHBIMH SKPAaHHO-3BYKOBBIMU
CpeacTBaMu OOy4eHHs SBISIOTCS TUapUIbMbI, TUATO3UTHUBBI (CIAiAbl), eAMHUYHBIE TPAaHCIAPAHTHI
s rpadonpoektopa. Cepuu TpaHCHApPaHTOB MO3BOJSIIOT UMHUTHPOBATh JABIDKEHHE MyTEM
MOCJIEI0BATENILHOTO HAJOXKEHUsI OJHOTO TpaHCMapaHTa Ha Jpyroil. Takue cepuu OTHOCAT K
KBa3UJMHAMHYHBIM SKPAaHHBIM ITOCOOUSIM.
JIMHAMUYHBIME ~ SKPaHHO-3BYKOBBIMU  MOCOOMSMHU  SIBJISIFOTCS  TMPOM3BENEHUS KuHemaTorpada:
JOKYMEHTAIBHOT0, XpPOHUKAJIBHOTO, MYJIbTUILIMKAIIMOHHOTO. K 3TOM ke rpyIine OTHOCITCS SKpaHHO-
3BYKOBBIE CpeAcTBa OOy4YeHHs, JUid TpeabsBleHUs HHPOpMAIMH KOTOPBIX HeoOxoauma
KOMIIbIOTEpHAsI TEXHUKA.
TexHuyeckue cpeacrBa o0ydenusi. [Ipy KOMIIJIEKCHOM UCHOJB30BAHUU CPEACTB OOy4YEHHS
Hen30eKeH BOMPOC O BO3MOXKHOCTH  3aMEHBl  OJIHOTO  TOCOOMS  JAPYTMM,  HampuMep
JEMOHCTPAIIMOHHOTO WU JTa0OpaTOPHOTO OTBITa €ro u300paxeHueM Ha 3kpane. Hubopmarius,
coJiepiKaliasicss B 9KpaHHOM TMOCOOWH, MPEJCTAaBIsIeT cOOOW TUIIb OTPaKEHHWE PEaTbHOTO MHUpa, U



IIO3TOMY OHa OOJDKHA HMMETH OIOPY B YYBCTBCHHOM OIIBITC O6yanOH_II/IXCSI. B IIPOTUBHOM CJIy4dac
¢dbopmupyroTcss HenpaBuibHBIE U (opMasibHble 3HaHUS. OcoOeHHO omacHO (OPMHPOBAHHME HCKa-
JKCHHBIX MMPOCTPAHCTBCHHO-BPEMCHHBIX HpeHCTaBHCHHﬁ, IMMOCKOJIBKY 3KPAaHHOC MMPOCTPAHCTBO U BPEMA
3HAUUTEIBHO OTJIMYAIOTCSA OT PEaIbHOIO MPOCTPAHCTBA M BPEMEHU. DKpAaHHOE MOCOOHE HE MOXKET
3aMEHHUTh COOOW peanbHBIi OOBEKT B MPOIECCE €ro TMO3HAHWS BBUIY TOTO, YTO HE MOXKET OBITh
HCTOYHUKOM YYBCTBCHHOI'O OIILITA O CBOﬁCTBaX, CYIICCTBCHHLIX IIPpH H3YUYCHUHW XWUMHH: LBCTC,
3araxe, KpuCTaJuIM4CCKOM CTPOCHUH U T. IO. B 10 X)e BpEMA IIPpU HAJIMYHUHU Y yHAIIUXCA JOCTATOYHBIX
YYBCTBCHHBIX 3HAaHUM Ha HCKOTOPBIX 3TaIrax O6y‘~I€HI/I$I BOCIIPOU3BCACHUC XMMHUYCCKOI'0 OIIbITa B
SKpaHHOM [OCOOMH MOKET OBbITh OoJiee 11eeco00pa3HbIM, UEM €0 MOBTOPHAs JEMOHCTPALIUSL.

Ilnanupyembie pe3yJbTaThl H3y4YeHHS Y4eOHOr 0 mpeaMeTa.

B pesynbpTaTe nzydeHuss XumMuu Ha 6a30BOM YpPOBHE YUCHUK JIOJDKEH
3HATH/MIOHUMATD:

e XHMHYECKYI0 CHMBOJIMKY: 3HAKH XUMHUYECKUX 3JIEMEHTOB, (POPMYJIbl XUMUYECKUX BEIIECTB,
YpaBHEHUSI XUMUYCCKUX PEAKITU;

e BAKHCUIINE XUMHUYCCKHE TOHATHSA: BEIIECTBO, XUMHUYECKUM DJEMEHT, aToOM, MOJICKYIa,
OTHOCHTEJIbHBIE aTOMHAsi M MOJICKYJISIpHAsT MAacChl, HOH, aJUIOTPOIIHUsS, U30TOIbI, XUMUYECKas
CBSI3b, AJICKTPOOTPHUIATEIIHPHOCTh, BAJIGHTHOCTh, CTETICHb OKUCIICHHUS, MOJIb, MOJIApHAs Macca,
MOJISIDHBIM 00BEM, BEIIECTBAa MOJICKYJSIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUS, PacTBODHI,
ANEKTPOJUT M HEIJNCKTPOJUT, OJICKTPOJHUTHYECKAs  AWCCOIMAIUS, OKHCIHUTEIb H
BOCCTAaHOBHTEJIb, OKHCJICHHE M BOCCTAaHOBJICHHME, TEIIOBOM 3(DPEeKT peakiuu, CKOpOCTh
XUMUYECKOW  peaKIMu, KaTajlu3, XUMHYECKOE paBHOBECHE, YIJEPOJHBIA  CKEJeT,
(hyHKIIMOHATIbHAS TPYIINA, U30MEPHsI, TOMOJIOTHS,

e OCHOBHBIE 3aKOHbl XHMHH: COXpPaHEHHsS MacChl BEIECTB, TIOCTOSHCTBA COCTaBa,
MEePUOANICCKUI 3aKOH;

e OCHOBHBIC TCOPUU XMMHUHU: XUMUUYECKOHN CBSI3U, INEKTPOJUTUUECKON TUCCOIMAIIUHN, CTPOCHUS
OPraHUYECKUX COCTUHCHUH;

e BaAKHCWIIME BEIIECTBA M MaTepHabl: OCHOBHBIC META/UIBI W CIUIABBI; CEpHas, COJIAHAs,
a30THas U YKCyCHas KUCJIOTHI; IIEI0OYM, aMMHUaK, MHUHEpalbHbIE YI0OpEHUs, METaH, 3TUJICH,
alneTusIeH, OCH30JI, 3TAaHOJ, JKMPhI, MbLJIA, TJIFOKO3a, caxapo3a, Kpaxmall, KieTdyaTka, OeJKH,
HCKYCCTBEHHbBIC U CHHTETUYECKUE BOJIOKHA, KAy9yKH, IJIACTMACCHI;

YMeTh:

e HAa3bIBaTh: 3HAKM XMUMHUYECKUX DBJIEMEHTOB, W3yYEHHBIE BEIIECTBA 0 «TPUBUAIBHOW» WIH
MEKIyHApOJHOM HOMEHKIIATypE;

e OmpeaeJsiTh: BAJCHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB, TUIl XUMHUYECKOU
CBSI3U B COEJIMHEHHUSX, 3apsj MOHA, XapaKTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX
COCIMHEHUH, OKHUCIHUTENIb W BOCCTAHOBUTEIb, MPUHAIICKHOCTh BEIIECTB K Pa3IuYHBIM
KJIacCaM OpPraHMYeCKUX COEAUHEHUN;

e XAapaKTepHM30BATh: D3JEMEHTHl MaJIbIX IEPHOJOB MO HX TMOJOXKEHUID B IEPUOAUYECKOM
cucreme JI.M.MeHnneneeBa; o0mmue XMMAYECKHE CBOMCTBA METAJJIOB, HEMETAIIJIOB, OCHOBHBIX
KJIaCCOB HEOPTraHMYECKUX U OPraHUYECKUX COEIMHEHUN; CTPOCHHE U XMMUUYECKHE CBOWMCTBA
M3YUYEHHBIX OPraHUYECKUX COCANHEHUI;



OOBSICHATB: 3aBUCUMOCTb CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHMS; IPUPOIY
XUMUYECKOM CBsI3W (MOHHOW, KOBAJICHTHOW, METANIMYECKOM), 3aBUCHUMOCTb CKOPOCTH
XUMUYECKON PEeaKkIuy U MOJOKEHNU XUMUYECKOTO PaBHOBECHUS OT Pa3IHMYHBIX (PAaKTOPOB;

e  BBINOJHATHh XUMUYECKUN HKCIEPUMEHT MO PACIO3HABAHUIO BAKHEUIIIUX HEOPraHMYECKHX
(Kucnopoj, BOJOPOA, YIJIEKUCIBIN ra3, aMMHaK, pacTBOPbl KHUCIOT M IIEI0YEH, XJIOpH-,
cynbdar -, kKapOOHAT-UOHBI, HOHBI AaMMOHHSI) ¥ OPraHUYECKHUX BEIECTB;

e BBIYHCJIAATH: MACCOBYIO JIOJNIO XMMHYECKOTO JJIEMEHTA M0 (POPMYJe COCAMHEHUS, MAaCCOBYIO
JIOJI0 PAcTBOPEHHOTO BEIIECTBA B PAcTBOpPE, KOJMYECTBO BEIIECTBA, OOBEM HIIM Maccy
peareHToB WK IPOAYKTOB PEAKIIHH.

e IMPOBOAUTH CAMOCTOSITENIbHBII IOHUCK XHMMHUYECKOM HMHPOpPMAUU C HCIOJB30BAHUEM
pPa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX W3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UWHTepHeTa); HUCIMOIB30BATh KOMIIBIOTEPHBIE TEXHOJIOTHH [UIsi 00pabOTKH U
neperayd XMMU4ecKol HH(OPMaLlUU U €€ MPEICTaBICHHS B pa3IM4YHbIX (hopMax;

e  MCHOJb30BaTh NPUHOOpeTeHHbIe 3HAHUS W YMEHUS] B NPAKTHYECKOH NeATeJIbHOCTH H
NOBCEeHEBHOI KU3HHU 1JIs:

e OOBICHEHMS XUMHUYECKHX SBJICHUM, MPOUCXOSAIINX B PUPOJIE, OBITY M Ha IIPOU3BOJICTBE;

e OIpeAeseHHUs] BO3MOXKHOCTH MPOTEKAaHUS XUMHUECKUX MPEBPALLIEHUN B PA3IIMYHBIX YCIOBUSIX
1 OLICHKH UX MOCJEICTBUM;

e BKOJIOTMYECKH I'PaMOTHOTO MOBEACHUS B OKpYXKalolieil cpee;

e OLIEHKH BJIMSHHUSI XUMHUYECKOTO 3arpsi3HEHUs] OKpYXKarollel cpelpl Ha OpraHu3M uejoBeKa U
JPYTHE )KUBBIE OPTaHU3MBI;

e Oe3omacHOro oOpamieHuss € TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMH, JIaOOpaTOPHBIM
000pyI0BaHHEM;

e TPUTOTOBJICHUS PACTBOPOB 3a/IaHHOM KOHILIEHTPALMU B OBITY U Ha MPOU3BOJICTBE;

e KPUTHUYECKOW OIICHKH JOCTOBEPHOCTH XMMHYECKOW HH(pOpPMAIMH, TOCTYHAIOMEH U3 Pa3HbIX

HMCTOYHUKOB.

JIOKyMEHTBI:

1. Tpuxas Muno6puayku or 17.12. 2010r. Ne 1897 «O6 yTBEp /ICHUH ¥ BBEICHHH B JICHCTBHE
dI'OC O00»

2. Tlpuka3 MunobpHayku ot 17.05.2012 Ne 413 «O6 yTBep/IeHHH ¥ BBEICHHH B AcHCTBHE
®I'OC cpemnero( MOIHOTO) OOIIEr0 OOPA3OBAHUS

3. Tucsmo Munncrepersa obpasoanus i Hayku PD ot 19 anpenst 2011r. Ne03-255 «O
BBEICHUH (efepalbHbIX TOCYAAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB OOLIEro
00pa3oBaHUsD»

4. Tipukasz MunoGpraykn Poccun ot 7 mons 2012 . Ne 24480 «O6 yTBepKIeHHH (enepantbHOro
rOCyIapCTBEHHOT0 00pa30BaTEIHLHOrO CTAHIIAPTA CPEMHETO (TIOTHOr0) 00IIero o0pa3oBaHUsD»
5. ®enepa’bHOr0 rocyaapcTBEHHOr0 00pa30BaTEIbHOIO CTAaHIAPTa OCHOBHOI'O 00IIEero o0Opa3oBaHUs

(mpuka3 MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @eneparyu ot 17 aexadbps 2010 r. Ne
1897)
6. IIpumepHbIe mporpaMMbl IO Y4eOHBIM IpeaMeTaM (enepajbHOro 0a3ucHOro y4eOHoro miaHa.

PeKOMeHIlyeMaH JUTEpaTypa.
1. Jlureparypa, ucnoab3yemasi yauTeaem:

- OCHOBHaAA TUmepamypa



1. T'abpuensu O.C. [Iporpamma kypca xumuu s 8-11 xkmaccoB 0011e00pa3oBaTeIbHBIX YIPEKICHUN.
— M.: poda;

2. T'abpuensa O.C. Xumus: 8 kiacc : yuyeOHHK sl 00meoOpa3oBaTebHBIX YUpexkaAeHu. — M.:
Hpoda.

- 0ONONHUMENbHAS TUMmepamypa

1. T'abpuensa O.C. Uzyuaem xumuro B 8 kiI.: mumaktudeckue marepuansl / O.C. T'abpuensH, T.B.
CmupHoBa. — M.: biuk mtoc

2. Xumust: 8 Kiacc: KOHTPOJIbHBIE W TIPOBEpOUHbIe paboThl K yueOHuky O.C. ['abpuensna «Xumus. 8
kiacey / O.C. IN'abpuensH, [1.H. bepe3kun, A.A. Ymakosa u ap. — M. : JIpoda;

3. l'abpuensa O.C., Buckoboiinukoa H.II., flmrykoBa A.B. HacrompHas kHura yuurens. Xumus. 8
KI1.: Meroauaeckoe nocodue. — M.: JIpoda;

4. T'abpuensa O.C., Pynos H.H., Tonkynos B.W. Xumuueckuii skcriepuMeHT B 1IKoJie. 8 kiacc. — M.:
Apoda

5. Anxumuk (http://www.alhimik.ru/) - onuH W3 Jy4mIUx CalTOB PYCCKOS3BIYHOTO XHMHYECKOTO
WHTepHeTa OpUEHTHPOBAHHBIN HA YIUTEIS U YICHUKA, TIPENOIaBaTessl U CTy/ICHTA.

2. JluTepaTypa, peKOMeHayeMast 1JIsl y4aInXcsl.
- OCHOBHas 1Uumepamypa
Ia6puensu O.C. Xumust: 8 kiace : yaueOHUK 17151 00111e00pa3oBaTeNbHBIX yupexaeHuid. — M.: Jlpoda.
- OONONHUMENbHAS TUMepamypa
1. Kypnan «Xumus B IKOJIEN;
2. Kontpen - Xumusa nns Bcex (http://kontren.narod.ru). - napopManoHHO-00pa30BaTENbHbIA CAaUT
I TEX, KTO U3Yy4aCT XUMHIO, KTO €€ MMPETIoaAacT, IJId BCEX KTO HHTCPECYCTCA XUMHEN.
3. Anxumuk (http://www.alhimik.ru/) - oguH W3 IydImIUX CaUTOB PYCCKOSI3BIYHOTO XUMHUUYECKOTO
WHTepHeTa OpueHTUPOBAHHBINA HA YUUTENS U YUEHHKA, IPENoJaBaTels U CTy/IeHTa.
4. DHIMKIIONIEINYECKUH CITOBAPh IOHOTO XUMHKA

3. Meauapecypchbl.
— CD «Heopranuueckas XuMHs», U3JIaTEIbCTBO «Y UUTEIb
— CD «llIxona Kupwumia u Medoausy, u3aaTeabCTBO «Y YUTEITb)»
— Xwumus. [IpocBemenne «Heopranndeckas Xumus»,. 8 kiacc. (Ha 2-X JUCKaX)
— Xwumus (8-11 kimacc). Bupryansnas naboparopust (yaeOHOE IEKTPOHHOE U3/IaHHE)
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