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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamMma ydeGHOro Kypca mo xumuu aias 8 kiacca paszpaborana Ha ocHoBe PI'OC,
NpPUMEPHON TpPOrpaMMbl OCHOBHOTO 001Iero o0pa3oBaHus MO XUMHH (0a30BbI YPOBEHb) M aBTOPCKOM
nporpammbel O.C. Tabpuensna (I'abpuensa O.C. mporpamma kypca xumuu s 8-11  kmaccoB
001eobpazoBaTeNnbHBIX yupexkaenuii M: JIpoda,2016r).

[Iporpamma paccuumtana Ha 68 uacoB (2 yaca B Hezaemoo). J[aHHas mporpamMma KOHKPETH3UPYET
coJlep)kaHue CTaHIapTa, Ja€T pacmpeiesieHue Y4eOHBIX 4acoB IO pasjielaM Kypca, MOCleoBaTeIbHOCTh
U3yUYCHHS TEM U Pa3/IeloB ¢ YYETOM MEXIIPEIMETHBIX U MPEJIMETHBIX CBSI3€H, JIOTUKHA Y4eOHOTO mporecca,
BO3PACTHBIX OCOOCHHOCTEHN yUaliuxcsl.

X¥MHs, KaKk OJIHa U3 OCHOBOINOJAraroluX 00JIacTell e€CTECTBO3HAHMS, SIBISIETCS HEOThEMIIEMOMU
4acThi0 00pa30BaHUs MIKOIHHUKOB. KaXKIblii UeIOBEK KUBET B MUPE BEIIECTB, IOSTOMY OH JIOJIKEH UMETh
OCHOBBI ()YHJIAMEHTAIILHBIX 3HAHUU MO0 XMMHU (XMMHUYECKas CHUMBOJIMKA, XUMUYCCKUEC TOHATHUSA, (DAKTEHI,
OCHOBHBIE 3aKOHBI Y TEOPUH), TIO3BOJISIONINE BHIPAOOTATh MPEICTABICHHSI O COCTaBE BEIIECTB, UX CTPOCHUH,
NPEBPAIICHUSX, TPAKTHUYECKOM HCIIOJIB30BAaHUM, a TaKke 00 OMacHOCTH, KOTOPYI0 OHHM MOTYT
npeacTaBisITh. M3yyas XuMuto, ydamiecsl y3HaloT O MaTepUalbHOM €MHCTBE BCEX BEIIECTB OKPY>KAIOIIETO
MUpa, 00YCIOBIEHHOCTH CBOMCTB BEUIECTB UX COCTABOM M CTPOCHUEM, [TI03HABAEMOCTH M MPEACKa3yeMOCTH
XUMHUYECKHUX sIBIeHUH. HM3yueHHe CBOICTB BELIECTB W HMX TMPEBpalleHUN CIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBINUICHHS, a MPAaKTHIecKasi paboTa ¢ BEIIeCTBaMU (JJAOOPATOPHBIE OIBITHI) — TPYIOIIOOHIO,
aKKypaTHOCTH U coOpaHHocTH. Ha mpumepe XuMuM ydamiudecs MONYy4arOT MPEJICTaBICHUS O MeEToAax
MIO3HAHUS, XapaKTEPHBIX JIJIsl €CTECTBEHHBIX HAayK (IKCIIEPUMEHTAIBHOM U TEOPETUIECKOM).

Pabouas mporpamma y4eOHOro Kypca XMMHUHU JUisi 8 Kiacca cocTaBieHa Ha ocHOBe [IpumepHoii
IpOrpaMMbl OCHOBHOTO OOIIIEro 00pa30BaHMs MO XUMHH (0a30BbI YPOBEHb) U MPOrPaMMBbI Kypca XUMUU
JUTS ydaruxcst 8 kiaccoB 001meo0pa3oBaTeNbHbIX yupexaenuit apTopa O. C. ["'abpuensaa (2016 rona).

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B HE/EJ0), B TOM YKCIIE HAa KOHTPOJIbHBIE paboThHI- 4
yaca, IpaKTHUYecKue paboThl —7 YacoB.

CopneprxaHue mporpamMMbl HallpaBiIeHO Ha OCBOEHHUE YYaIIMMUCS 3HAHWW, YMEHHH W HAaBBHIKOB Ha
0a30BOM ypOBHE.

Henn n3ydyeHus Xxumuu B 8 Kiacce:

e OCBOCHHE BKHEHIINX 3HAHUI 00 OCHOBHBIX MOHATHSAX U 3aKOHAX XUMUHU, XUMUYECKOU CUMBOJIHKE;

e OBJIQJICHWE YMEHHAMH HAONIOATh XHMUYECKHE SIBJICHHUS, IMPOBOJUTh XUMHYECKHH HKCIEPUMEHT,
MIPOU3BOJUTH PAacUeThl HA OCHOBE XUMHUYECKUX (OPMYJT BEHIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUi;

e pa3BUTHE MO3HABATEILHBIX MHTEPECOB M HMHTEIUIEKTYAJbHBIX CIIOCOOHOCTEH B MpoIecce MPOBEACHUS
XUMHUYECKOTO JKCHEPUMEHTa, CaMOCTOSTENBHOTO TNPUOOpETeHHs] 3HAHMM B COOTBETCTBHUH C
BO3HHUKAIOIIUMH KU3HEHHBIMH MTOTPEOHOCTIMU;

e BOCIIMTaHHE OTHOILICHHS K XMMHHU KaK K OTHOMY U3 (yHIaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U
JJIEMEHTY O0IIEYETOBEYECKOI KYIbTYpHI;

e TPUMEHEHHE MOJYyUYEHHBIX 3HAHUM U YMEHUI /Ui 6€30MMacHOTO MCIIOJIb30BaHUS BEIIECTB U MaTepHalIOB
B OBITY, CEJIbCKOM XO3SIIICTBE M Ha TPOM3BOJCTBE, PEIICHHS MPAKTUYECKUX 3a]ad B MOBCEIHEBHOM
YKU3HU, PEAYNPEKICHUS SIBICHUI, HAHOCAILINX Bpe 3I0POBBIO UeIOBEKa U OKpYXkKalolleH cpere.

3anaun:

1.ChopmupoBaTh 3HaHHE OCHOBHBIX TIOHATUH U 3aKOHOB XUMUM;

2. BocnutbIBaTh O0IIEUEIOBEYECKYIO KYIBTYPY;

3. Yuute HaOMI01aTh, MPUMEHSTH MOTYYCHHBIC 3HAHUS Ha MPaKTUKE.

JIMYHOCTHBIMHU Pe3yJIbTATAMH U3YYCHHUS TMpeaMera «XUMHsS» B 8 Kilacce SBISIOTCS CIeIyIoIne
YMEHHUS:

e OCO3HaBaTh €JIMHCTBO M IIEJIOCTHOCTb OKPY)KAIOIIEr0 MHpA, BO3MOKHOCTHU €r0 MO3HABAEMOCTH M

00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUHN HAYKH;

e TIOCTETICHHO BBICTPAaWBaTh COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHHE: OCO3HaBaTh MOTPEOHOCTh U

TOTOBHOCTh K CaMOOOPa30BaHMIO, B TOM UYHCJIE U B pPaMKaxX CaMOCTOSTEIbHON AESITeTbHOCTH BHE

IIKOJIBI;

e OIICHUBATh >KU3HEHHBIE CUTYallMd C TOYKH 3pEHHs 0e30MmacHOro obpasa >KM3HU M COXpPaHEHUS

3/10pOBbBS;

e OIICHUBAThH FKOJIOTHUECKUN PUCK B3aUMOOTHOIIICHUH YeTTOBEKa U MPUPOIBIL.



e (hOpMHUPOBATH HKOJIIOTUYECKOE MBINIJICHHE: YMEHHE OILIEHHWBATh CBOIO JIESATEIBHOCTh U TOCTYNKH
OPYTHX JIIOJIEH C TOYKM 3PCHHUS COXPAHCHUS OKPYXKAIOMICH Cpeapl - TapaHTa JKU3HU U
Onarornoinyuus Jrofei Ha 3emIe.

MeranpeaMeTHbIMHU pe3yJIbTaTaAMU  U3YYCeHUS  Kypca  «XuMmus»  sBIseTcsS  (OPMUPOBAHUE
YHUBEpCAIbHBIX yueOHbIX nercTBuid (Y'Y ).
Pecynamuenvie VVII:

e CAMOCTOSITENIbHO OOHAPYKUBATh U (POPMYITUPOBATH YUEOHYIO TPOOIIEMy, ONpeesaTh 1elb Y4eOHOH
NeSATSILHOCTH;

e BEIIBUTATh BEPCUU pELICHHs] MPOOJIEeMbI, OCO3HABaThb KOHEYHBIN pe3ylbTaT, BBIOMpPATh U3
NIPEUTOKCHHBIX U UCKATh CAMOCTOSTEIILHO CPE/ICTBA JOCTHIKCHHUS 1IETIH;

e COCTaBIIAAThH (MHIMBUIYAJIbHO WIH B TPYIIE) IJIaH PEHICHUs TPOOIIEMBI;

e paboTasi 1Mo TUIaHy, CBEPATh CBOU JCHCTBHS C IENIBIO U, TIPU HEOOXOIUMOCTH, HCIIPABIISATh ONIHOKH
CaMOCTOSITENILHO;

e B JIMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTEIILHO BRIPAOOTAHHBIE KPUTEPUU OLICHKH.

lloznasamenvuvie YVJI:

e AHAIM3WPOBATh, CPAaBHUBAThH, KiIacCU(PUIMPOBATH U 0000mAaTh (GaKTBl W SBICHHUS. BBISIBIATH
IPUYUHBI U CIIEJICTBUS MPOCTHIX SIBICHUH.

e OCYIICCTBIISATH CPAaBHEHUE, KIACCH(PHUKAIIUIO, CAMOCTOSTEIIFHO BHIOMpAsi OCHOBAHUS U KPUTEPUU IS
yKa3aHHBIX JJOTHYECKHUX OTepaliuii;

e CTPOUTH JIOTUIECKOE PACCYXkICHUE, BKIIOUYAIOIICEe YCTAHOBICHHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH.

e CO3/1aBaTh CXEMAaTHUECKHUE MOJIEIH C BBIIETICHUEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa.

e COCTaBIISITh TE3UCHI, PA3IMYHBIC BUIBI TUTAHOB (TIPOCTHIX, CIIOKHBIX H T.I1.).

e MpeoOpazoBhIBaTh HHPOPMAIIMIO W3 OJHOTO BHAA B IPYToH (TabIUIly B TEKCT U TIp.).

e YMETh OTNPEICNATh BO3MOXKHBIE HMCTOYHUKH HEOOXOIUMBIX CBEJCHUN, TPOU3BOJUTH MOHCK
uHbOpMaIuK, aHAJTM3UPOBATh U OLIEHUBATH €€ TOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:
CaMoCTOATEIbHO OpPraHM30BBIBATH yueOHOE B3aMMOCHCTBHE B Tpymme (ONmpeneniarTbh oOIue Ienu,
pactipeneNsaTh o, TOTOBAPUBATHCS IPYT C APYTOM | T.1.).
IIpenmMeTHBIMHU pe3yJibTATAMHU U3YUYCHUS MPEAMETA SBISIOTCS CIEAYIONINE YMEHHUS:
e OCO3HAHWE POJIU BEIICCTB:
- OIPEIENATh POJIb PA3IUYHBIX BEIIECTB B IPUPOJIE U TEXHHKE;
- OOBSICHATH POJIH BEIIECTB B UX KPYTOBOPOTE.
e PAacCCMOTPEHHE XMMHUYECKHX MPOIECCOB:

- IPUBOJIUTH IPUMEPHI XUMHUYECKUX TPOIIECCOB B TIPUPOJIC;

- HaXOJIUTh YepThl, CBUICTEIHCTBYIONIME OO0 OOMIMX MpH3HAKAX XUMHUYECKUX MPOIECCOB U HUX

pa3InuusX.

e  HCIIOJIb30BAHHE XUMHUYECKUX 3HAHUI B OBITY:
— OOBSICHATH 3HAUYCHUE BEIICCTB B JKU3HU U XO3SMCTBE YEIIOBEKA.
e OOBSCHATH MUP C TOUKH 3PEHUS XUMHHU:

— MIEPEYHCIIATh OTIUIUTEITHHBIC CBOMCTBA XUMHUYECKHUX BEIICCTB;

— pa3nu4aTh OCHOBHBIE XUMUYECKUE TPOIIECCHI;

- OIIPEICNIATh OCHOBHBIE KJTACCHI HEOPTaHUYECKIX BEIICCTB;

- IOHUMATh CMBIC]I XUMHUUYECKUX TEPMUHOB.

e OBJIQJICHWE OCHOBAaMH METOIOB IMO3HAHUS, XaPAKTEPHBIX JJII €CTCCTBCHHBIX HAYK:

- XapaKTepru30BaTh METO/Ibl XMMUYECKON HayKH (HaOI0/IeHne, CpaBHEHHE, SKCIIEPUMEHT, U3MEPEHHE)

¥ UX POJIb B IIO3HAHWUU TIPUPO/IBI,

- IPOBOJUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTHI U OOBSICHATD UX PE3YJbTATHI.

e yMEHHE OIICHWBAaTh TMIOBEJCHUE YEIIOBEKA C TOYKH 3pPCHUS XUMHUYECKOH O€30MMacHOCTH 110
OTHOIIICHHUIO K YEJIOBEKY U MPUPO/IE:
- WCIIOJIB30BATh 3HAHWSI XUMHUU TIPHU COOJIOJICHUM TPABUJ HMCIIOIH30BAHMS OBITOBBIX XUMHYECKHX

MIpenapaToB;

— pa3nu4aTh onacHbIe U 0e30macHbIC BEIIeCTBA.
Pabouas mporpamMMa mocTpoeHa Ha OCHOBE KOHIEHTPUYECKOTO MOAXO0Ja. JTO JOCTUTaeTcsl MyTeM
BBIYUJICHCHHS JUIAKTUYCCKOW EIMHUIBI — XHMHYECKOTO JJEMEHTAa - W JallbHEHIIeM YCIOKHEHUH U
paclIMpeHnH ee: 3[1eCh TAKOBBIMH BBICTYHArOT (DOpPMBI CylIecTBOBAaHUS (CBOOOJHBIE aTOMBI, MPOCTHIE U




CIIOKHBIE BellecTBa). B mporpamme yuduThIBaeTCs peanu3aliis MEXIPEAMETHBIX CBA3EH ¢ KypcoM (HU3UKU
(7 wmacc) m Owmomorum (6-7 Kiaccel), TJI€ JA€TCS 3HAKOMCTBO C CTPOCHHEM aToMa, XHWMHUYECKOU
OpraHm3alfei KJIeTKU U MpoleccaMi 0OMeHa BEIECTB.

OcHoBHOM (opMOI opraHU3aIUM y4eOHOTO TMpollecca SBISICTCS KIACCHO-ypOdYHas cuctema. B
KayecTBE JOMOJHUTENBHBIX (OPM OpraHuszanuu o0pa3oBaTENBLHOTO IMPOLEcca HCIONB3YeTCs cHucTeMa
KOHCYJIbTAIIHOHHOW TOJJICPXKKH, WHIUBUAYATbHBIX 3aHATHH, CaMOCTOSITCIbHAs padoTa ydaliuxcs ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTHH.

[IpeoGmanaromeit ¢GopmMoil KOHTPOJIS BBICTYNAIOT THUCHMEHHBIH (CaMOCTOSITETIBHBIC U
KOHTPOJIbHBIE pabOThI) M YCTHBIN ompoc (cobecemoBanue).
HcxoaHbIMH JOKYMEHTAMH /I COCTABJIEHHMS IPUMepa padoueil nporpaMMbl IBUINCH:
1. Ilpuka3 MunoOpHayku ot 17.12. 2010r. Ne 1897 «O0 yTBep>KI€HUHU U BBEICHUU B JICHCTBHE
dI'oC OOO»
2. Ilpuka3z MunoOpHayku oT 17.05.2012 Ne 413 «OG0 yTBepkaeHun u BBeAcHUH B aeiictBue @I'OC
cpenHero( MOTHOTO) 00IIero 00pa3oBaHUS
3. Ilucemo MunucrepcTBa obpazoBanus U Hayku PD ot 19 anpens 201 1r. Ne03-255 «O BBeacHUM
(denepanbHBIX TOCYIaPCTBEHHBIX 00Pa30BaTEIHHBIX CTAHIAPTOB OOIIET0 0Opa30BaAHUS)
4. Ilpuka3z Munoopuayku Poccun ot 7 uronst 2012 r. Ne 24480 «O06 yTBepkaeHun dheaepaTbHOTO
TOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPEAHEro (TIOJHOTO) 00IIero 00pa3oBaHUsD»
5. ®enepaiabHOro rocyAapcTBEHHOTO 00pa30BaTEILHOTO CTaHapTa OCHOBHOTO OOIIEro
oOpazoBanus (npuka3 MunuctepcTBa oopasoBanus u Hayku Poccutickoit @enepanuu ot 17
nexabpst 2010 r. Ne 1897)
6. IIpumepHbIie MporpamMmel 1o y4eOHBIM IpeaMeTaM (eaepanbHOro 6a3ucHOTO y4eOHOTo TUIaHa.
3a ocHOBy paboueld TmporpamMMbl B3ATa IporpamMma Kypca xumum i1 8-11  kiaccoB
obmeobpaszoBarenbHbix  yupexaenuit (aBtop O.C. TaOpuensH), pekoMmeHaoBaHHas JlemapraMeHTOM
o0pa3oBaTeNpHBIX MpPOTPaMM M CTaHIAPTOB oO0miero ooOpazoBaHusi MuHuctepcTBa oOpa3oBaHus PO,
OIyOJIMKOBaHHAs U3aTeNbeTBOM «/Ipoda» B 2010 roxmy.
[Ipennaraempie MaTepuanbl pa3paboTaHbl Ha oOcHOBe aBTopckoit mporpammbl  O.C.I'abpuensna,
cooTBeTcTByIOIEeH DeneparbHOMYy KOMIIOHEHTY ['OCyaapCTBEHHOro craHmapra oOOIIero oOpa3oBaHUS H
JIomyIeHHOH MwuHHUCTEpcTBOM o00pa3oBanuss W Hayku Poccuiickoit @Depepanuu  (O.C.I'abpuensH
[Iporpamma kypca xumuu st 8-11 kiaccoB 0011€00pa30BaTENbHBIX YUPEXKIECHUN — 2-€ W3AaHue,
nepepaboTanHoe U onosHeHHOe — M.: [Ipoda, 2010.).
ABTOpPCKOH ITpOrpaMMe COOTBETCTBYET YUEOHHK: «XHUMHUS § Ki1accy
B aBTOpCKyI0 mporpaMmy BHECEHBI CIEIYIONINE U3MEHEHHUS:
1.YBeau4eHo 4uciio 4acoB Ha U3y4YEHUE TEM:
- «BBenenue» 5 yacoB BMeCTO 4 4acoOB 3a CUET BKIIOUYEHUS MpakTUdecKuX padboT Nel u No2.
- Tema 3 «CoenuHEHHUS] XUMHUYECKUX SJIEMEHTOB» 10 15 udacoB BMecTo 12 4acoB 3a CYET BKIIOYCHUS
npakThdeckux padbot Ne3 m No5.
- Tema Ned «M3menenusi, mpoucxosiiue ¢ BemecTBaMmm» 12 gyacoB BMecTo 10 4acoB 3a cueT BKIIIOUCHUS
MpaKTH4YECKOr paboThl No4.
- Tema Ne6 «PactBopenue. PactBopsl. CBOICTBa pacTBOPOB 3JIEKTPOJIUTOBY 22 yaca BMecTo 18 yacoB 3a
CYeT BKIIFOUEHUS MpakTuueckux padbot Ne§, 9. [Ipaktuyeckas padbora Ne6,7 UCKIIIOUEHBI, T.K. OMBITHI U3 3TUX
paboT MOBTOPSIOTCA B MpakTHUecKkoit pabote No§.
Takum o0pa3om, MpakTHUYECKHe pabOThl, COCTABISIONINE TEMY 5 U TEMY 7, paCIpe/esIeHbl 0 APYTUM TeMaM
Kypca B COOTBETCTBUM C M3y4aeMbIM MaTepHaioM (Hymepamus MpakTH4eckux pador mo yuebnuky O.C.
["abpuensna 2013r. uznanus)
2.YBeJn4eHo 4Kciio 4YacoB Ha u3ydyeHue BBeneHus /uisd uzydenus MHCTpykTaxka no Th mpaBuin noBeneHus
U paboThl B KaOWMHETE XHMMHHU. YMEHbIIEHO YHCIO YacOB Ha H3y4YeHHE TeMbl | «ATOMBI XHMHUYECKHX
aneMeHToB» ¢ 10 yacoB a0 7 yacoB, T.K. MOHATHE 00 M30TOINAX paccMaTpuBaeTcs Ha ypoke «OCHOBHbIE
CBEIICHHSI O CTPOCHHH aTOMOB». YBeJHYeHO unucio dYacoB Ha wusydeHue Tembl Ne3«CoennHeHus
XUMHUYECKHUX 3JIEMEHTOB» B CBSI3M C TPYAHOCTSMM B PEIICHUHU 3a7ad Ha HAXOXKJICHHE MacCOBOM J0JU
BElIeCTBA. Y BeJMYEHO YHCII0 YacoB Ha n3ydeHue TeMbl Nod «M3MeHeHUs, MPOUCXOIAIINE C BEIECTBAMI,
T.K. BKJIIOYEHA T€Ma O MOHATUU CKOPOCTH XMMHMUECKON peaklMy U BO3HMKAIOT 3aTPyAHEHHUS IIPHU pacueTax
[0 YPaBHEHUSAM XUMHUYECKHX PEaKI[Hil. YBeJu4eHo Yiclio YacoB Ha u3yueHue tembl NoS« PactBopenue u
pactBopbl. OBP», T. K.mpoBOAMTCS TO0BAs K.p. 32 Kypc 8 Ki1acca ¥ BOZHUKAET HEOOXOAMMOCTh CUCTEMHOTO
0000111eHHS BCEro y4eOHOTo MaTepuaia n3y4eHHOTo 3a TOJI.



3.3 aBTOpCKOil mporpamMmbl HUCKJIIOYEHA 4YacThb Y4YeOHOTo MaTepuana, KOTOPBI OTCYTCTBYET B
00s3aTeTbHOM MUHUMYME COJIEpP’KaHUSl OCHOBHBIX OOpa30BaTENbHBIX MPOrPaMM JJIi OCHOBHOM IIKOJIBI,
TaK)K€ HCKIIOYEHBI HEKOTOpbIE JEMOHCTPALIMOHHBIE OMBITHI W JabopaTopHble pabOThl M3-3a HEAOCTaTKa
BpPEMEHH Ha WX BBIMOJIHEHHE NPU 2 Yacax B HEJNENI0, TaK KaKk aBTOpCKas MporpaMMa IrpenycMmarpuBaet 2/3
yaca B HEJEIIO.

Konkpernsie TpeOGoBaHHS K YPOBHIO TOATOTOBKM BBITYCKHUKOB OIPENENEHBI Ui Ka)XIOTO ypoKa H
BKJIFOYEHBI B IOYPOYHOE IJIAHUPOBAHUE.

B noypounom mnanupoBanuu B rpage «l3yuaemble BOIPOCH» KypCHBOM BBIJIEIEH MaTepHall, KOTOPHIN
MOJIIEKUT U3YyUEHHUI0, HO He BKItouaeTcsl B TpeboBaHus K ypOBHIO MOJATOTOBKU BBIITYCKHUKOB.

Temamuueckoe naianupoganue no xumuu, 8 Kuacc,
(2 uaca 6 neoenio, 6cezo 68 uacoe)
YMK O.C. I'abpuensana.

Ne | HammenoBauu | Beer N3 aux

n/m | e TeMbl 0 | IIpakTHyeckue padoThI
4aco

B

1. | Tema 6 | Nol,Ne2. [Tpuémsbl oOpateHus ¢ 1abopaTOpHBIM 000PYI0BaHUEM U
1.BBenenue HAOJIIOJICHUE 33 TOPSIIEH CBEYOii.

2. | Tema 2. 7
ATOMBI
XAMHYECKHUX
2JIEMECHTOB

3. | Tema 3. 5
IIpocteie
BEILECTBA

4. | Tema 4. 16 | Ne3. Aganus OYBEI U BOJEI.

CoenuHenus Ne4. ITpurotoBneHue pacTBopa caxapa ¢ 3aJJaHHOIH MacCOBOM A0JeH
XUMHUYECKHUX pPacTBOPEHHOI'O BELIECTBA.

JIEMEHTOB

5. | Tema 5. 12 | No5. [Ipu3Haku XMMHUYECKUX PEaKIIHil.
HN3meHeHus,

MIPOUCXOJISIINE
C BEIIECTBAMHU.

6. | Tema 6. 22 | Ne6.CBoiicTBa KHUCIOT, OCHOBAaHUM, OKCHIOB M COJICH.
PactBopenue. Ne7. Pemenne skcriepiMeHTaIbHBIX 3a/1a4.
PacTtBopBI.
CaoiicTBa
pacTBOpOB
AJICKTPOJIUTOB.

HTroro: 68 6

COJAEPKAHUE U3YYHAEMOI'O KYPCA
8 KVIACC
Tema 1. BBenenne B xummnio (6 1)

XUMHUsI — HayKa O BEIIECTBAX, UX CBOMCTBAX U NPEBPALLCHUSAX.

[TonATHE O XMMHUYECKOM 3JIeMEHTE U (hopMax ero CyIecTBOBAHHUS: CBOOOIHBIX aTOMax, MPOCTHIX U
CJIOKHBIX BEILIECTBA

[IpeBpamenus BeniectB. OTaMUNe XMMUYECKHX PEaKUidi OT pU3NUeCKUX sABIeHUNA. Ponb xuMuu B
JKU3HU YEII0BEKa.

Kpatkue cBeneHus U3 NCTOpUU BOSHUKHOBEHUS M pa3BuTHA xumui. Ilepuon anxumuu. Ilonsarue o
bunocopckom kamue. Xumust B XVI B. PazButne xumuum Ha Pycu. Poib OT€UeCTBEHHBIX YYCHBIX B
CTaHOBJICHUHM XUMHYECKON Hayku - pabotel M. B. JlIomonocoBa, A. M. bytneposa, JI. 1. Menneneena.




XuMuYeckass CHUMBOJIMKA. 3HAKM XHUMHUYECKHUX OJEMEHTOB U TPOUCXOXKIEHHUE HMX Ha3BaHM.
Xumnueckue hopmynsl. Uaaekcsl n kodpunuentsl. OTHOCUTENbHBIE aTOMHAS U MOJICKYJISIPHAs MacChl.
Pacuet MaccoBoii 10U XUMHUYECKOTO 3JIEMEHTA 10 PopMyJie BEIIEeCTBA.

[Tepuonnueckas cucrema xumuueckux 3nemeHToB /I, 1. MenaeneeBa, ee CTpykTypa: Majble U
OoJbIIME TEpPUOJbI, TPYMIBI W MOATPYMIbl (THaBHas M moOouHas). llepuoanueckas cucTeMa Kak
CIPaBOYHOE NOCOOME ISl TOJIYYEHUS CBEJICHUI O XUMUYECKUX JIEMEHTAX.

Pacuétnble 3agauun. 1. HaxoxaeHne OTHOCUTENbHON MOJEKYJISPHOW Macchl BEIIECTBAa IO €Tro
XUMHUYeCKor (opmyre. 2. BpluucieHne MaccoBOMl JOAM XMMHMUYECKOTO 3JEMEHTa B BEIECTBE IO €ro
bopmyie.

IIpakTHyeckas padora Ne 1
[TpaBuna TexHuku Ge3o0macHOCTH IpU padoTe B XUMUYeckoMm kabOuHete. JlabopaTtopHoe oOopyaoBaHHE U
oOpareHue ¢ HuM.

IIpakTnyeckass padora Ne 2
Habmonenue 3a ropsiieit cBevoil.

IlpenmerHbie pe3yabTaThl 00YYeHHs
VYyamuiicst JOJKEH ymems.

e HCMOJNB30BaTh MpPH XapaKTEPUCTUKE BELIECTB MOHATHS: «aTOM», «MOJIEKYJa», «XUMHUECKUN
DIIEMEHT», «XWMHUYECKUH 3HAK, WM CHMBOJ», «BEIIECTBO», «IPOCTOE BEIIECTBO», «CIOXKHOE
BEIIECTBO», «CBOWCTBAa  BEIIECTB», «XHMHUYECKHE  SBICHUSN», «(PHU3UUECKHE  SBICHUS,
«KO3(UIHEHTB», «UHACKCHI», OTHOCUTEIbHAS aTOMHAsl Macca», «OTHOCUTENbHAsI MOJICKYJIsIpHas
Maccay, «MaccoBasi JI0JIsI SJIEMEHTay;

e 3HATh: MPEJAMETHl M3YUYCHUs €CTECTBEHHOHAYYHBIX TUCIMIUIMH, B TOM YHCIIE XUMHH; XUMHUYECKUE
CUMBOJIbI, UX Ha3BaHUS U MPOU3HOLICHHE;

e KJIACCH(HMIIMPOBATH BEIIECTBA MO COCTABY Ha MPOCTHIE U CIOXKHEIC,

e Ppa3nUyYaTh: TEJa U BEUIECTBA; XUMUYECKHI 3JIEMEHT U MPOCTOE BELIECTBO;

e ONHCHIBaTh: (OPMBI CYIIECTBOBAHUS XHMHYECKHUX JJIEMEHTOB (CBOOOJHBIE AaTOMBI, IPOCTHIE
BEIIECTBa, CJOXKHBIC BeIECTBa); TabnuuHyro ¢opmy Ilepuomudeckoil CHUCTEMBI XHUMHUYECKUX
AIIEMEHTOB; IOJIOKEHUE 31eMeHTa B Tabuuue Jl. Y. MenaeneeBa, UCronb3ys HMOHATUS «IIEPHOI,
«TpYIINay, «rJIaBHas MOATPYIINAY, «II000YHAs MOATPYIINAY; CBONCTBA BEIIECTB (TBEPIBIX, KUAKHUX,
razo00pa3HbIX);

e OOBICHATH CYHUIHOCTh XUMHUECKUX SBICHHUH (C TOUKH 3pEHHSI aTOMHO-MOJIEKYJISIPHOTO YUEHUs1) U UX
NPUHIHUITHAATBHOE OTIUYNE OT PU3NUECKUX SBICHUH;

e XapaKTepHU30BaThb: OCHOBHBIE METOAbl HW3YYEHHS EeCTECTBEHHBIX JUCIUIUIMH (HaOII0feHHe,
OKCIIEPUMEHT, MOJEIHPOBAHKE); BEIIECTBO IO €ro XUMHYECKOW (hopMyse COTJIacHO IUIaHy:
KayeCTBEHHBI COCTaB, THUI BellecTBa (MIPOCTOE WU CIO0XHOE), KOJIUYECTBEHHBIM COCTaB,
OTHOCHTEJIbHASI MOJIEKYJIIpHasi Macca, COOTHOLIEHHE Macc 3JIEMEHTOB B BELIECTBE, MAaCCOBBIE JIOJIU
JJIEMEHTOB B BeWIECTBE (ST CJIOXKHBIX BEIIECTB); pOJIb XUMHUHU (MIOJIOKHUTEIBHYIO U
OTPHILIATENIFHYIO) B )KU3HU Y€JI0BEKa, apIryMEHTHPOBATh CBOE OTHOIICHHUE K 3TOW podieme;

e BBIUUCISATH OTHOCUTEIBHYIO MOJEKYJSPHYIO MacCcy BEIIeCTBAa M MAacCOBYIO IOJI0 XHUMHUYECKOTO
3IIEMEHTA B COSAMHEHUSIX;

e TIPOBOJAUTH HAOIIOJECHUS CBOWCTB BEUIECTB U SBJICHUI, MPOUCXOISIINX C BEIIECTBAMU;

e cOOMIONATh TpaBWJIA TEXHUKH OE30MAaCHOCTH TPU TPOBEACHHM HAOMIONEHUH M J1a00paTOPHBIX
OTIBITOB.

MeTanpeaMeTHbIe pe3yJbTaThl 00y4YeHHs
VYvyamuiicst JOJKEH ymems.

e ompenensaTb MpoOJIeMbl, T. €. YCTaHABIMBATh HECOOTBETCTBHE MEXKIy JKEIaeMbIM U
NEHCTBUTENBHBIM;

e  COCTaBJIATH CIIOKHBIN TUIAH TEKCTA;

e BIIQJICTh TAKUM BHJIOM H3JI0KEHHS TEKCTa, KaK TOBECTBOBAHHE;

e TIOJl PyKOBOJACTBOM YUHUTEISI POBOJUTH HETIOCPEACTBEHHOE HAOIIOIEHHE;

e TMOJ PYKOBOJACTBOM Yy4HTEels OQGOPMISTH OTYET, BKIIOYAIONIMKA ONUCAaHUE HAONIO/IEHUs, €ro
pe3yIbTaTOB, BEIBOJIOB;

e HCIOJIb30BaThb TaKOW BHJA MBICICHHOTO (MA€aJbHOT0) MOJEIUPOBAHUA, KaK 3HAKOBOE
MOJIeNTMpoBaHKe (Ha MpUMeEpe 3HAKOB XUMHUECKUX AJIEMEHTOB, XUMHUYECKUX (HOPMYI);




e HCIIOJIb30BAaTh TaKOM BHJ MaTepHAIbHOTO (MIPEIMETHOT0) MOJEIHPOBaHMs, Kak (u3ndeckoe
MoJIeJIMpOBaHue (Ha MpUMepe MOACIUPOBAHUS aTOMOB U MOJIEKYJ);

e TOJyYaTh XMMHUYECKYIO HH(OPMALIMIO U3 PA3TMYHBIX UCTOYHUKOB;

e  ONpEIENSITh OOBEKT U ACTIEKT aHAJIN3a U CUHTE3a;

e  ONpENeNsITh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUHU C ACTIEKTOM aHajH3a U CUHTE3a;

e OCYUIECTBISTH KAUECTBEHHOE U KOJUYECTBEHHOE OMKMCAHUE KOMIIOHEHTOB OObEKTa;

e  ONpENENITh OTHOUICHHS 00bEKTa ¢ APYTUMHU 00BEKTAMU;

e  ONPEENSTH CYIIECTBEHHBIC MPU3HAKN 00BEKTA.

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

ATOMBI Kak (opMa CYIICCTBOBAHUS XUMHYECKHX 3JIeMEHTOB. OCHOBHBIC CBEJCHHSI O CTPOCHHH
aToMoB. J[lokazaTenbcTBa CIOXHOCTH cTpoeHus artomoB. OmnbiTel Pesepdopna. Ilmanerapnas monenb
CTPOEHUS aTOMA.

CocraB aTOMHBIX fAl€p: NPOTOHBI U HEWTpPOHbI. OTHOCHUTENbHAs aTOMHas Macca. B3auMocBs3b
MOHATUHN «IPOTOHY, KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.

M3MeHeHue dncia MpOTOHOB B siIpe aToma - 00pa3oBaHHe HOBBIX XMMUYECKUX SJIEMEHTOB.

N3menenune uncna HEUTPOHOB B si/ipe aroma - 0Opa3oBaHue M30TONMOB. COBpEMEHHOE OIpe/iesieHHe
MOHATHUS «XUMHUYECKHUH 3J1IeMEeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJJHOTO XUMHUYECKOI'O 3JIEMEHTA.

OnekTpoHbl. CTpOEHHE DIEKTPOHHBIX O00O0JOYEK aTOMOB XHMHYECKUX 23yeMeHTOB Nel-20
nepuoanyeckor cucremsl J[. Y. Menneneesa. [loHsTre 0 3aBeplIEHHOM U HE3aBEPUIEHHOM 3JIEKTPOHHOM
ci0€ (PHEPreTUYECKOM YPOBHE).

[lepmonnueckas cucrema xumudeckux saeMeHToB [[. M. MeHneneeBa M CTpOEHHE aTOMOB:
(U3MYIECKUI CMBICH MOPSIIKOBOTO HOMEpa 3JIeMEHTa, HOMepa TPYIIIEI, HOMepa MepHoa.

W3meHeHue yuciia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JI€MEHTA -
00pa3zoBaHKe TMOJIOKHUTEIBHBIX W OTPHUIATEIIbHBIX HOHOB. MOHBI, 00Opa3oBaHHbIE aTOMaMH METAJJIOB U
HeMeTasuioB. [IpnYnHbl U3MEHEHUsT METAJUTMYECKUX U HEMETAJDIMYECKUX CBOMCTB B MEPUOIaX U Tpymmax.

OOpa3oBanue OuHapHBIX coenauHeHui. [loHsITHE 00 MOHHOU CBs3u. CxeMbl 00pa3oBaHUsI MOHHOM
CBSI3U.

B3anmMopeiicTBue aTOMOB XHMHMUYECKHX 3JIEMEHTOB-HEMETAUIOB MEXAYy co0oil - oOpa3oBaHHe
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBajleHTHas HeNoasipHash XMMUYECKasi CBS3b.

DNEKTPOHHBIC U CTPYKTYPHBIC (POPMYIIBL.

B3aumopeiicTBiie aTOMOB XMMHMYECKUX 3JIEMEHTOB-HEMETAIJIOB MEXIy co00il - oOpa3zoBaHUE
OMHAPHBIX COEMHEHUH HEMETAIJIOB. DJIEKTPOOTPULIATENbHOCTD. [IOHATHE O KOBaJIEHTHOM MOJISPHOH CBS3M.

BzaumopeiicTBe aTOMOB XUMHYECKHX OJEMEHTOB-METAUIOB MEXKIy co0oif - oOpa3oBaHue
METaUIMYeCKUX KpUCTaIoB. [loHATHE O METaNIMUeCKON CBSI3U.

JdemoncTpanuu. Mozenu aTOMOB XUMHUYECKUX AJIEeMEHTOB. [leprnonnueckas cucreMa XUMHYECKUX
anemeHToB /1. . Menjeneena.

IlpeamerHble pe3yabTaThl 00YYeHHs
VYyamuiics JOJKEH ymems.

e HCHOJIb30BaThb MPU XAPAKTEPUCTUKE ATOMOB TIOHSATHS: «IPOTOH», «HEUTPOH», «IJIEKTPOHY,
«XUMUYECKUHN BJIEMEHT», «MAaCCOBOE YHCIIO», «U30TOI», «JIEKTPOHHBIM CIOI», «IHEPreTUUECKUI
YPOBEHBY, «3JIE€MEHTBI-METAUIBI», «3JIEMEHThI-HEMETAILIIbIY; IPU XapaKTEPUCTUKE BELIECTB MOHATHS
«MOHHAsI CBA3bY, «HUOHBD», «KOBAJEHTHAs HETOJSPHAs CBS3b», «KOBAJICHTHAsl TOJIAPHAs CBS3bY,
«AIIEKTPOOTPULIATEIBHOCTBY, «BAJCHTHOCTH), «METAIIINYECKAs CBSI3b);

e ONHUCBIBATh COCTaB M CTPOCHHE AaTOMOB JJIEMEHTOB C TOPSAKOBBIMH Homepamu 1—20 B
[Tepuoanueckoit cucteMe xumudeckux snemeHToB 1. 1. Menneneena;

e COCTaBJIATh CXEMbI pacHpeieJICHUsI SJICKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHON 000JI0UKE
aTOMOB; CXEMbl O0pa30BaHMSA pa3HBIX THUIOB XHUMHUYECKON CBSI3U (MOHHOH, KOBaJECHTHOM,
METAJIIMYECKON);

e OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKUX SJIEMEHTOB (3apslOB siep aTOMOB,
YUCIa BJEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM CJIO€, YUCJIO 3aMOJHAEMBIX 3JIEKTPOHHBIX CIIOEB,
pajguyc aroma, JJIEKTPOOTPHUIATEILHOCTh, METAJUIMUECKHe U HEeMEeTaNIMYecKue CBOWCTBA) B
nepuojiax u rpynmnax (rjaBHbIX noAarpynnax) [lepuonuyueckoit CUCTEMBbI XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa ¢ TOUKU 3p€HUS TEOPUU CTPOEHUS aTOMa;

e CpaBHUBATh CBOWCTBA aTOMOB XHUMHYECKHUX OJJIEMEHTOB, HAXOISIIMXCA B OJIHOM TEPHOJE WU
riaBHoM noarpymnmne [leprnoaudeckoit cuctembl xumudeckux snemeHToB /1. M. Menzaeneesa (3apsiioB




Aep AaTOMOB, YHCJA JJIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM CIIO€, YHUCJIO 3alOJIHSIEMBbIX
3JIEKTPOHHBIX CJIOEB, PAUYC aTOMa, JEKTPOOTPUIIATEIHLHOCTh, METANTMYECKUE U HEMETAITNYECKUE
CBOMCTBA);

e JIaBaTh XapaKTEPUCTHKY XMUMHUYECKUX JJIEMEHTOB MO HUX MOJIokeHuto B [lepumonnueckoi cucreme
xumuueckux siemeHToB J[. U. MenneneeBa (XUMHUYECKH 3HaK, MOPSAKOBBIA HOMEp, MEPUOI,
rpyIa, MOATPYMMa, OTHOCUTENIbHAs aTOMHAs Macca, CTpPOEHHWE aroMa — 3aps]l fjpa, YUCIIO
IPOTOHOB M HEHTPOHOB B sjipe, OOIIee YHUCIO DJIEKTPOHOB, paclpeiesieHUue 3JIEKTPOHOB IO
3JIEKTPOHHBIM CIIOSIM);

e  ONpENeNsITh TUIl XMMHUYECKOH CBSI3U 1O (hOpMyJie BEIIeCTBa;

e TIPUBOJUTH MPUMEPHI BEIIECTB C PA3HBIMU TUIIAMU XUMUYECKON CBSI3U;

e  XapaKTepU30BaTh MEXaHWU3Mbl O0Opa30BaHUSA KOBAJCHTHON CBS3U (OOMEHHBIN), WOHHOW CBS3H,
METaJNIMISCKOM CBS3U;

e YCTaHaBJIMBAaTh IPUUYHUHHO-CJIEICTBEHHBIE CBSI3U: COCTAB BEIIECTBA — THUI XUMHUUYECKOW CBSI3U;

e  COCTaBJIATH (DOPMYIIBI OMHAPHBIX COSAMHECHUN IO BAJICHTHOCTH;

e HaxOJUTh BAJICHTHOCTb IEMEHTOB MO (hopMysie OMHAPHOTO COEAMHEHUS.

MeTanpeameTHblie pe3yabTaTbl 00y4eHHUsI

VYvyamuiics JOJKEH ymems.

e (opmynupoBaThH TUIIOTE3Y IO PEIICHUIO MPOOIIEM;

e COCTaBJIATH IUJIAaH BBITIOJIHEHUS Yy4eOHOW 3a7auu, pemieHus mpoOieM TBOPYECKOTO0 U MOMCKOBOTO
XapakTepa, BHIMOIHEHUS TPOEKTa COBMECTHO C YUUTEIIEM;

e  COCTaBJIATh TE3UCHI TEKCTA;

e BJAJICTh TAKUM BHJIOM U3JIOKEHUS TEKCTA, KaK OMKCAHUE;

e HCIOJIb30BaThb TaKOW BHJA MBICICHHOTO (MA€aJbHOT0) MOJEIUPOBAHUA, KaK 3HAKOBOE
MOJICTTpOBaHUE (HA IPUMEPE COCTABJIICHUS CXEM 00pa30BaHUs XUMHUECKOHN CBSI3H);

e HCIIOJI30BAaTh TaKOW BHUJ MaTepHAIbHOTO (MPEAMETHOT0) MOIEIUPOBAHUSA, KaK aHaJoroBOe
MOJICJIUPOBAHUE;

e HCIIOJIb30BAaTh TaKOW BHJ MaTepHaAIbHOTO (MIPEIMETHOT0) MOJEIMPOBaHMs, Kak (u3ndeckoe
MoO/IeJIMpOBaHue (Ha MpUMepe MOJENIeH CTPOCHHS aTOMOB);

e ONpEeneNsTh 0ObEKTHl CPABHEHUS U aCIEeKT CPaBHEHUS OOBHEKTOB;

e  BBINOJHATH HETOJTHOE OJHOJMHEUHOE CPABHEHUE;

e  BBINOJIHATH HETIOJIHOE KOMIUIEKCHOE CPAaBHEHHUE;

e BBINOJHATH MMOJHOE OJAHOJUHEHHOE CpaBHEHUE.

Tema 3. Ilpoctsie BemecTBa (S4)

[TonoxxeHne METaIOB M HEMETAJJIOB B MEPUOAMYECKON CHCTEME XMMHUYECKUX 3jeMeHToB JI. U.
MenaeneeBa. Baxxnenmue mpocThie BEUIECTBA - METAIUIBI: JKEJI€30, ATFOMUHUMI, KaJdblH, MarHuii, HATPHil,
kanuid. O0mmue pu3ndecKkre CBOMCTBA METAIIOB.

Baxneiie mpocThie BEIIECTBA - HEMETaUTbl, 00pa30BaHHBIE aTOMaMH KHCJIOPOJa, BOJOPOIA,
azora, cepol, (ochopa, yraepoma. CrnocoOHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB K OOpa30BaHUIO
HECKOJIBKHX MPOCTHIX BEIIECTB - AJUIOTPOIHS. AJUIOTPOITHBIC MOAU(PUKAIIUN KUCIopoa, hocdopa U oJIoBa.
Mertamrueckue U HEMETAUTMYECKHUE CBOMCTBA MPOCTHIX BeHIeCTB. OTHOCUTEIBHOCTD JEJEHUS MPOCTHIX
BEIICCTB HAa METAJIJIBI X HEMETAJLIEL.

[TocTostnHass ABoraapo. KommuectBo BemiectBa. Momb. MounsspHas Macca. MoJsIpHBIH 00BeM
razoo0pa3HbIx BemecTB. KpaTHble €IUHUIBI KOJIMYECTBA BEHIECTBA — MHILIMMOJIb M KHUJIOMOJIb,
MUJUTAMOJISIPHAsT W KHJIOMOJIApHAs MacChl BEIIECTBA, MUJUTUMOJISPHBIA M KUJIOMOJSPHBIA 0OBEMBI
ra3000pa3HbIX BEHIECTB.

PacueTsl ¢ MCTOIB30BaHUEM TOHSATHN «KOJMYECTBO BEIIECTBA», «MOJISPHAS Macca», «MOJSIPHBIN
00bEM razoBy, «IOCTOSTHHAS ABOTAIPO».

Pacuernble 3amaun. 1. Beruucienne MOJISpHOM Macchl BEIIECTB MO XUMUYECKUM (opmynam. 2.
PacueTsl ¢ UCTIONB30BAaHUEM TOHATUN «KOJIMYCCTBO BEIIECTBA», «MOJISIPHAS Maccay», «MOISIPHBIA 00beM
ra3oB», «IIOCTOSTHHAsT ABOTaPO».

JdemoncTpanun. HekoTtopbie MeTauibl 1 HEMETAJUIBI KOJUYECTBOM BemiecTtBa 1 monb. Mopenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpenmeTHbIE pe3yabTaThl 00yYeHUs
Vvyaimuiicst JOJKEH ymems.




e HCHOJB30BaThb IMpPU  XapaKTEPUCTHUKE BEUIECTB  MOHATHUA:  «METAUIbD),  «IJIACTUYHOCTHY,
«TETUIOMPOBOTHOCTEY, «IJIEKTPONPOBOJAHOCTE», «HEMETALIBD), «AUIOTPOIUS», «AJJIOTPOIHBIC
BUJIOU3MEHEHHUS, WIH MOAU(DUKAIIID;

e OMNMKCHIBATH TMOJIOKEHUE FIIEMEHTOB-METAIIOB M 3JIEMEHTOB-HEMeTaIIOB B [lepuoanueckoii cucrteme
xuMHuueckux aneMeHToB /. . Menzeneesa;

e KIACCH(UIIMPOBATH MPOCTHIC BEIISCTBA HA METAJUTBI U HEMETAJUTBI, DJIEMEHTHI;

e ONpEACNATh MPUHAMJIECKHOCTh HEOPTaHMUECKUX BEHIECTB K OJHOMY W3 HU3YYEHHBIX KJIACCOB —
METaJIbl ¥ HEMETAJLIbI;

e  JIOKa3bIBaTh OTHOCHUTEIBHOCTH JEJICHUS MPOCTHIX BELIECTB HA METAJJIBI U HEMETAILIbI;

e  XapaKTepU30BaTh 0OIIHe (PU3NIECKHE CBONCTBA METAIUIOB;

e YCTaHaBJIMBAaTh NPUYMHHO-CIIEICTBEHHBIEC CBSI3U MEXIY CTPOCHHUEM aroMa M XMMHUUYECKOW CBS3bIO B
MPOCTHIX BEIIECTBAX — METAJlJIaX U HEMeTaJllax;

e O00BSCHATH MHOTOOOpPA3Me MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJlJIOTPOIIHS;

e OIKCHIBATH CBOMCTBA BEIIECTB (HAa MPUMEpaX MPOCTHIX BEIIECTB — METAJIJIOB M HEMETAILIIOB);

e cOOMONIATh TpaBHUiia TEXHUKU OE30MACHOCTH TpPU MPOBEACHUH HAOMIOACHUNA U J1a00paTOPHBIX
OTIBITOB;

e HCHOJIb30BaTh IPH PEIICHUH PACUETHBIX 3aJau IOHATHA: «KOJIMYECTBO BEIIECTBA», «MOJIbY,
«TOCTOSIHHAsA ABOTAIPO», KMOJISIPHASI MAcCay, «MOJISIPHBIN 00BEM Ta30B», KHOPMAJIbHBIE YCIIOBUSD;

e TPOBOJUTH PACYEThl C HCIOIB30BAHUEM IOHSATUH: «KOJWYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM ra30B», «IIOCTOSIHHAsA ABOTaipoy.

MeTtanpeameTHble pe3yJabTaThl 00y4eHHs
VYyamuiicst JOJKEH ymems.

e COCTaBJIATh KOHCIEKT TEKCTA;

e  CaMOCTOSATENHLHO MCIOJIb30BaTh HEMOCPEICTBEHHOE HAOIIOCHHE;

e CaMOCTOSATENBHO O(OPMIIATH OTYET, BKIIOYAIONIMI OMHCaHWe HAOIIOJEHHs, €ro pe3yjibTaToB,
BBIBOJIOB;

e  BBINOJHATH MNOJIHOE KOMIUIEKCHOE CPAaBHEHHUE;

e  BBINOJHATH CPAaBHEHHUE 110 aHATIOTHHU

Tema 4. CoeauHeHUs] XUMHYECKUX 3J1eMeHTOB (16 u)

Crenenp oxucineHusa. OmnpesnereHue CTENEHM OKHUCICHHs 3JIEMEHTOB IO XHMHUYECKOH (opmyie
coenuueHus. CoctaBieHue ¢Gopmysl OWHAPHBIX COCTUHEHHM, OOMMA croco0 WX Ha3bIBaHWs. bUHApHBIE
COEIMHEHUS: OKCHJbI, XJOpuibl, cyiabpuasl u ap. CocraBieHue ux ¢opmyn. [IpencraBurenn OoKCHIOB:
BOJA, YIJIEKUCIIBI ra3 M HerameHas u3BecTb. lIpeactaBuTenu neTyuux BOJOPOAHBIX COEIMHEHUM:
XJIOPOBOAOPOJ U aMMHUAK.

OcHoBaHMsl, UX COCTaB U Ha3BaHUs. PacTBOpuMOCTh OCHOBaHUH B Boje. Tabiuia pacTBOPUMOCTH
TUIPOKCUZIOB U cojieil B Boze. [IpencraBureny menodeii: rTuAPOKCUABI HATPUS, Kanus U Kanbuus. [lonarue
0 KaueCTBEHHBIX peakuusx. Maaukaropsl. MI3MeHeHre OKpacKu MHAMKATOPOB B LIEJIOYHOM CpeIe.

Kucnotsl, ux cocraB u Ha3Banusa. Knaccudukanums kucnor. IlpeacraButenu KHMCIOT: cepHas,
coJIsiHas M a30THAas. l3MeHeHne okpackyu HHAMKATOPOB B KUCIOTHOM CpeJe.

Conu xak IpOM3BOJHBIE KUCJIOT U OCHOBaHWM. MX cocraB M Ha3BaHus. PacTBopuMOCTH coieil B
Bojie. [IpencraBurenu comneit: xJiopua HATpusi, KapOoHAT U GochaT KaTbIHsL.

AMopdHbBIe 1 KpUCTANINYECKHE BEILECTBA.

MexmoneKkyisapHble B3aUMOJCHCTBUS. THIBI KPUCTAJUIMYECKUX PELIETOK: HMOHHAs, aToMHas,
MOJIEKYJISIPHAS. ¥ METAJUIMYECKAs. 3aBUCUMOCTbh CBOWCTB BEIIECTB OT TUIIOB KPUCTAJIIMYECKHUX PEIIETOK.

BemiectBa MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOEHHSA. 3aKOH IOCTOSIHCTBA cOCTaBa s
BELIECTB MOJIEKYJIIPHOTO CTPOEHHUS.

Uuctele BemecTBa M cMecu. [Ipumepsl >KMIKHX, TBEPABIX U Ta3000pa3HbIX cMmeceil. CBolicTBa
YHUCTBIX BemecTB U cMmeced. Mx coctaB. MaccoBas M 0ObeMHas J10JM KOMIIOHEHTa cMmecH. Pacyersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM TOHSTHS JI0JIS.

Pacuérubie 3amaun. 1. Pacyer MaccoBoii U 00OBEMHON IOJIEH KOMIIOHEHTOB CMECH BEIIECTB. 2.
Boruncnenne MmaccoBoi [0 BEIIECTBA B pacTBOPE 110 U3BECTHOM Macce pacCTBOPEHHOIO BEIIECTBA U Macce
pactBopuTens. 3. BbrumcieHue macchl pacTBOPSIEMOIO BEIIECTBA M PACTBOPHUTENS, HEOOXOIUMBIX IS
IIPUTOTOBJIEHUS ONPEIEICHHOW MACChl PACTBOPA ¢ U3BECTHOM MacCOBOM JI0JIEW paCTBOPEHHOIO BEIIECTBA.



I[EMOHCTpaIlI/II/l. O6pa3u51 OKCHIOB, KHCIJIOT, OCHOBAaHHWHN U COJICH. Mopenu KPpUCTAJUINYCCKUX

pelIeToK XJIopuaa HaTpus, anmasa, okcuaa yriaepoaa (IV). CrocoOwl pa3feneHus cMecei, TUCTHIUISIIHS

BOJBL.

JlabopaTropHbie onbIThI. 1. 3HAaKOMCTBO ¢ oOpa3llaMH BEIIECTB pa3HbIX KiaccoB. 2. Pa3nenenue

cMecen.

IIpakTHyeckas padora Ne 3.AHanu3 NOYBBI U BOABI.
IIpakTnueckass padora Ne 4.IlpuroroBiieHre pacTBOpa caxapa C 3aJlaHHOM MacCOBOM JoJieit

PacTBOPEHHOTO BEIIECTBA.
IIpenMeTHBIE PE3VJIbTATHI 00VIEHHUSA

VYyamuiicst JOJKEH ymems.

UCIIOJIb30BaTh IPHU XapaKTEPUCTUKE BEUIECTB IMOHATHUSA: «CTENEHb OKHUCIEHHS», «BaJIEHTHOCTbHY,
«OKCHJIBI», «OCHOBAHUS», «ILENOYM», «KAYECTBEHHAs peakuus», «HUHIUKATOP», «KUCIOTHD»,
«KHCTIOPOCOAEPIKAIIME KUCIOTBD), «OECKUCIOPOIHBIE KUCIIOThD, «KUCIOTHAS Cpellay, «IIeJouHast
cpena», «HelTpanbHas cpenay, «mkana pH», «comm», «aMmop(HbIe BEIIECTBa», «KPUCTAIIINYECKHUE
BEIIECTBA», «KPUCTAJUIMYECKas pELIeTKa», «HWOHHAs KPUCTAJUIMYECKas peIIeTKay, «aTOMHas
KPUCTAJUIMUECKAs pElIeTKa», «MOJEKYJSpHas KpHUCTaUIMYecKas pelleTKa», «MeTasinyecKas
KPHUCTAJJIMUECKas PEIIETKa», «CMECH»;

KJIacCU(UIIMPOBATh CIIOKHBIE HEOPraHMYECKHE BEUIECTBA IO COCTaBY Ha OKCHIIBI, OCHOBAHUS,
KUCJIOTBI U COJIM; OCHOBAHMS, KUCJIOTBI U COJIM IO PAaCTBOPUMOCTH B BOJI€; KUCIOTHI [0 OCHOBHOCTH
U COJIEPYKaHUIO KUCIOPO/a;

OTpeNeNIATh MPUHAMISKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY U3 H3yUEHHBIX KIJIACCOB
(okcuapl, IeTy4ne BOJOPOJHBIE COeIMHEHHS, OCHOBAHUS, KUCIIOTHI, COJIH) IO (hopMyJIe;

OIUCHIBATh CBOMCTBA OT/AENbHBIX NpeACTaBUTENEeH OKCUAOB (Ha MpUMEpe BOABI, YIJIEKHUCIIOro rasa,
HETaleHo! U3BECTH), JIETYYUX BOJOPOIHBIX COCMHEHUN (HAa MPUMEPE XJIOPOBOJIOPOIa U aMMHUAKa),
OCHOBaHMH (Ha MpUMepe T'MIPOKCUIOB HATpHs, Kadus M KajblMs), KUCIOT (Ha MpHUMEpe CepHOM
KUCIJIOTHI) U COJIel (Ha mpuMepe XJIopHaa HaTpus, kapOoHaTa KanbIus, Gocdara Kanbuus);
OTIpeJIeNIATh BAJIGHTHOCTD U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBIJIATH (OPMYJIBI OKCHJIOB, OCHOBAHHiA, KHUCJIOT M COJISH 1O BaJCHTHOCTSM M CTENECHSIM
OKHCJICHHSI 3JIEMEHTOB, a TAaK)Ke 3apsilaM MOHOB, YKa3aHHBIM B TaOJlMIle pacTBOPHUMOCTH KHCIOT,
OCHOBaHHUI1 U COJICH;

COCTaBJIATh Ha3BaHUSI OKCHJIOB, OCHOBAHUM, KUCIOT U COJIeH; CpaBHUBATh BAJIEHTHOCTb M CTENECHb
OKHCJICHUS; OKCUbI, OCHOBAHMS, KUCJIOTHI ¥ COJIM 110 COCTaBY;

UCII0JIb30BaTh TaOJIUIy PACTBOPUMOCTH IS ONIPE/IEIEHUs] PACTBOPHUMOCTH BEIIECTB;

YCTaHABIMBAaTh I€HETHUYECKYIO CBSI3b MEXKIY OKCHJIOM M THMJPO-KCHIOM M HAo0OpOT; MPUYMHHO-
CJICZICTBEHHBIE CBSI3U MEXAY CTPOECHHEM aTOMa, XMMMUYECKOW CBSI3bI0O M TUIIOM KPHCTANTMYECKOM
pELIETKH XUMUYECKUX COETUHEHMI;

XapaKTepu30BaTh aTOMHBIE, MOJIEKYJIIPHbIC, HOHHbIE METAJUINYECKHE KPUCTAIIMUECKUE PEILETKH;
Cpely pacTBOpa C MOMOIIBIO IKaibl pH;

IPUBOJIUTH MPUMEPHI BEIIECTB C Pa3HbIMU TUIIAMH KPUCTAJUINYECKOM peleTKy;

NPOBOJIUTH HAOIIOACHHUS 32 CBOMCTBAMHU BEIIECTB U SABJICHUSMH, IPOUCXOIAIINMH C BEIIECTBAMU;
co0uro1aTh MpaBUiIa TEXHUKH O€30MaCHOCTH MIPU NPOBEIEHUH HAOIIOACHUHN U ONIBITOB;

UCCIIEZIOBATh CPEy PACTBOPA C IMOMOIIBIO0 MHIMKATOPOB; SKCIEPUMEHTAIBHO Pa3iNyaTh KUCIOTHI U
I1€J104H, TO0JIb3YACh UHIUKATOPaMH;

UCIIOJIb30BaTh MPHU PEIICHUH PAacUYETHBIX 3aJad MOHATHUS «MAaccoBas JI0JI DJIEMEHTa B BELIECTBEY,
«MaccoBas J0JIsl pACTBOPEHHOI'0 BEILIECTBa», «00BEMHAs 10JI ra3000pa3HOTO BEIIECTBAY;
IPOBOAMUTH pacyeThl C HCIOJIB30BAHMEM IIOHATHM «MaccoBasi JOJs 3JIEMEHTa B BEIIECTBEY,
«MaccoBas J0JIsl pACTBOPEHHOI'0 BEILECTBa», «00bEMHAs J10JIs1 Ta3000pa3HOro BELECTBAY.

MeTanpeameTHblie pe3yabTaTbl 00y4eHUsI
Vvyaimuiicst JOJKEH ymems.

COCTaBJISITh HA OCHOBE TE€KCTa TaOJIUIIBI, B TOM 4Hciie ¢ npumeHeHueM cpeacts KT,

0] pyKOBO/ICTBOM YUHUTEJSl IPOBOAMUTE ONOCPEI0BAaHHOE HAOIIOICHHUE

0]l PYKOBOJICTBOM YUHUTENIss O(QOPMIIATH OTYET, BKJIIOYAIOIIMNA OINHUCAHUE SKCIIEPUMEHTAa, €ro
pE3yJIbTAaTOB, BEIBOJIOB;



e OCYIIECTBIIAITh HMHAYKTUBHOE 0000mIeHHEe (OT EIMHUYHOTO JOCTOBEPHOTO K  oOIeMy
BEPOSTHOCTHOMY), T. €. ONpPEACIsATh OOIIME CYIISCTBEHHBIC MPHU3HAKU ABYX M 0Ooyiee OOBEKTOB W
(GUKCHpPOBaTh UX B (JOPME MOHATHUS WU CYKICHHUS;

e OCYIIECTBISATH JEAYKTHBHOE 0000mIeHNe (MOABEACHUE EIMHHYHOTO JIOCTOBEPHOTO IOj ofIiee
JOCTOBEPHOE), T. €. AaKTyaJM3HpOBaTh TOHSATHE WIH CYXICHHE, W OTOXICCTBIATH C HHUM
COOTBETCTBYIOIIME CYIIECTBEHHBIC TPU3HAKH OJTHOTO WK O0Jiee 00HEKTOB;

e  OMNpENeNsTh aCTeKT KiacCu(UKaIuy;

e  OCYIIECTBIISATH KITACCUPHUKAIIHIO;

e 3HATh M UCIOJIH30BAThH PA3ITHUUHBIC (POPMBI TIPEACTABICHUS KIACCUDUKAIIHH.

Tema 5. U3MeHeHus , npoucxoasimue ¢ Bemecrsamu (12y)

[lonsATHEe sBIEHMM KaK W3MEHEHWH, NPOUCXOMAIIMX C BeElIeCTBAMH. SIBIICHHs, CBS3aHHBIC C
U3MEHEHHEM KPUCTAJUIMYECKOTO CTPOEHUs BEILIECTBA IPHU MOCTOSSHHOM €ro COCTaBe, (U3NYECKUe SIBICHUS.
®usnueckue SBICHUS B XUMHMM: JUCTWUIALMS, KPUCTAJUIM3ALlMsl, BBIIAPUBAHHE W BO3TOHKA BELIECTB,
LEHTpU(yTrupoBaHue.

SIBneHus, CBA3aHHBIE C M3MEHEHHEM COCTaBa BEUIECTBA, - XUMUYECKHME peakuuu. [IpusHaku u
yCIIOBHS MPOTEKAaHUS XUMHYecKuX peakiuid. [ToHsTne 00 3K30- M 3HIOTEPMUYECKUX peakuusax. Peakuun
TOpPEHHUs KaK YaCTHBIN CIIy4al 9K30TEPMUYECKUX PEAKIUM, IPOTEKAIOIIMX C BBIJCICHUEM CBETA.

3aKOH COXpaHEHMs MacChl BEIIECTB. XHUMHYECKHE YPABHEHMsA. 3HAUYEHHE WHICKCOB U
k03 Punmenton. CocraBiieHNe ypaBHEHHH XUMUYECKUX PEaKIHi.

PacdeTsl Mo XMMHUYECKMM ypaBHEHUsAM. PelleHne 3ajad Ha HaXO)KJIEHUE KOJIMYECTBA BEILECTBA,
Macchl WM 00beMa MPOJIyKTa PEaKIMy MO KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY UCXOTHOTO BEIIECTBA.
PacueTsl ¢ ucnonb30BaHUEM MOHATHS «IOJI», KOT1a HCXOAHOE BEIIECTBO JAHO B BUE PacTBOpa C 3alaHHOU
MacCOBOH J0JIEN pACTBOPEHHOT'0 BEILIECTBA UIIU COAEPIKUT OINPEICIICHHYIO IO IIPUMECEH.

Peakunn pasnoxenus. [lonsatre o ckopocTn XumMuuecknux peakunid. Karanusatopsl. @epMeHTHI.

Peakuun coenunenus. Kartanutuueckue W HekartaauTuueckue peakuuud. OOpatuMmbeie U
HeoOpaTHMBbIe PEaKIUH.

Peakuuu 3amernienns. DIEKTPOXUMHUUECKUM psJl HAPSDKEHUH METalIoB, €r0 MCHOJIb30BaHUE IS
IIPOrHO3UPOBAHMS BO3MOKHOCTH ITPOTEKAHUS PEAKIMKA MEXKIy METaZIaMH U pacTBOpaMu KHUCIIOT. Peakuun
BBITECHEHUS OJHUX METAJUIOB U3 PACTBOPOB UX COJIEN APYTMMH METAIJIAMHU.

Peakiuu o6meHa. Peakuun HelfTpanuzanuu. YcCiloBusl NPOTEKaHUS peakuuii oOMEHa B pacTBOpax
J10 KOHIIA.

Tunbel XuMHUYECKUX peakuuil (M0 MPU3HAKY «YHUCIO M COCTaB MCXOJHBIX BEIECTB M MPOAYKTOB
peakuuu») Ha IpUMepe CBOMCTB BOJbI. Peakuus pasinokeHus - 3JI€KTpoiu3 Boabl. Peaknuu coequHeHus -
B3aMMOJCHCTBHE BOABI C OKCHUAAMH METAIIOB M HemeTauioB. lloHsatme «ruzapokcunae». Peaknun
3aMEIIEHUs - B3aUMOJIEHCTBHE BOJIbI C IIEIOYHBIMU M IIEJIOUYHO3EMENbHBIMU MeTauiaMu. Peakiuu oOMeHa
(Ha mpuMepe TUAPOIH3a CYJIb(puaa ATFOMUHUS U KapOuaa KaabIus).

Pacuérnble 3agaum. 1. BblunciieHue no XUMHYECKMM YpaBHEHHUSIM MacChl WIM KOJIMYECTBA
BELIECTBA 10 M3BECTHOM Macce WIM KOJMNYECTBY BEILECTBA OJHOIO M3 BCTYyNAIOIIMX B PEAKIMIO BELECTB
WIN TIPOJIYKTOB peakluu. 2. Beiuncienne Maccol (KOIMYECTBa BELIECTBA, 00beMa) IPOAYKTa peaKkuu, eclinu
M3BECTHA Macca MCXOJHOTO BEILECTBA, COACPIKALLETO OIPEIEICHHYIO NONI0 Npumeced. 3. Brruucienue
Macchl (KOJMYECTBa BEUIECTBA, 00beMa) MPOAYKTa PEaKIMM, €ClIM U3BECTHA Macca pacTBOpa M MaccoBas
JI0JIs1 PACTBOPEHHOTO BEIIECTBA.

IlpeamerHble pe3yabTaThl 00y4eHNUs :
VYvyamuiicst JOJKEH ymems.

e KJaccH(UIMPOBATh XMMUYECKHUE PEAKIUH MO YHCIY M COCTaBY MCXOJHBIX BEUIECTB U NMPOIYKTOB
peakuuu; TenaoBoMy 3PQeKTy; HapaBICHUIO MPOTEKAHHs PEaKIMK; yYaCTHIO KaTaln3aTopa;

e HCIIOJIb30BAaTh TAOJUIly PacTBOPUMOCTH JJIsi OIpPENEICHHMsS] BO3MOXHOCTH MPOTEKaHWsS peakuuit
OoOMEHa; 3JEKTPOXUMMUYECKUH psAJl HANpsDKEHUM (aKTUBHOCTH) METAUIOB JUISL  OIpEJesIeHHs
BO3MOYKHOCTH IPOTEKAHMS] PEAKIUI MEXAYy METAaUIAMH U BOJIHBIMU PACTBOPAMHU KHUCIIOT U COJIEH;

e HaOIIOAATh M ONMCHIBATh MPU3HAKU U YCIOBUS TEUEHUS XMMUYECKUX peakIUil, JenaTh BHIBOJbI Ha
OCHOBAHWU aHaJHM3a HAOIOJCHNH 32 SKCTIEPUMEHTOM;

e IIPOBOJUTH PACUEThl 0 XMMUYECKUM YPABHEHUSM Ha HaXOKJCHUE KOJIMYECTBA, MAacChl WM 0ObeMa
NPOAYKTa PEaKIUHU MO KOJIUYECTBY, MAacCe WM 00bEMY MCXOJHOTO BEIIECTBA; C MCIOJIb30BAaHHEM




MOHATHUS «JOJIsD», KOTJa UCXOJHOE BEIEeCTBO JAaHO B BUJE PACTBOpA C 3aJaHHOW MacCOBOM Aojeit
PacTBOPEHHOIO BELIECTBA WJIM COJAEPKUT ONPEAEICHHYIO JTOJII0 TPUMECEH.
MertanpeameTHble pe3yJibTaThl 00yUeHH s
VYyamuiicst JOJKEH ymems.
e COCTaBJIATH HAa OCHOBE TEKCTa CXEMbI, B TOM 4Hclie ¢ mpuMeHeHnem cpeacts UKT;
e  CaMOCTOATENEHO O(GOPMIISATH OTYET, BKIIOYAIOMIMK OMNHCAaHUE HSKCIEPUMEHTa, €ro pe3yJbTaToB,
BBIBO/JIOB;
e HCIOJIb30BATh TAaKOW BHJA  MBICICHHOTO (MA€aJbHOT0) MOJEIUPOBAHUSA, KaK 3HAKOBOE
MoJIeJIMpOBaHue (Ha IpUMepe YpaBHEHUM XUMUUECKUX PEaKIIHii);
e pasnuyath 00BEM M COACpKAHHUE ITOHATHH;
e pasnMyaTh POJOBOE U BUIOBOE MOHSATHS;
e  OCYLIECTBIISITh POJIOBUAOBOE OIPEIEICHUE TOHATHH.

JdemoncTpauuu. [Ipumepsr Qusnyeckux sBIICHWHA;, a) IUIaBleHue mnapadpuna; 0) auddys3us
JTYUIMCTBIX BEIIECTB C TOPSIICH JAMIIOYKH HaKaduBaHHs. [IpuMeppl XMMHUECKUX SBICHHUH: a) TOpeHHE
Maraus; 0) B3aUMOJIEHCTBHE COJISTHON KUCIIOTHI C MPaMOpPOM MJIM MEJIOM; B) TIOJyYeHUE TUAPOKCUAA MEIN
(IT); T) pacTBOpEeHKE NMOTYUYEHHOTO THAPOKCUAA B KUCIOTaX; 1) B3auMoaenctsue okcuaa meau (II) ¢ cepnoit
KHUCJIOTOM TpU HarpeBaHUU; €) DPa3lIoKeHHWE IepMaHraHaTa Kajus; >K) B3aUMOJICHCTBHE pa30aBIECHHBIX
KHCJIOT C METAJUIAMH.

JlaGopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTU WCMAPEHUS BOJBI U CHUPTA MO HCYE3HOBEHMIO
UX Kanenb Ha (QuiabTpoBaimbHON Oymare. 4. OKHCIEHHWE MEOW B IJIAMEHU CIUPTOBKU WM TOPENIKH. S.
[TomyTHEHHE W3BECTKOBOI BOJABI OT BBIIBIXa€MOTO YTJEKUCIOro rasza. 6. IlomyuyeHue yriekucioro rasa
B3aUMOJICUCTBUEM COJIBI M KUCJIOTHI. 7. 3amMelieHne Meau B pactBope xiopua meau (11) sxemnesom.

IpakTnueckas padora Ne 5.]1puzHaku XUMHUYECKUX PEAKIIUMN.

IlpeamerHble pe3yabTaThl 00y4eHNUs :
Vvyaimuiicst JOJKEH ymems.
e oOpamarbcs ¢ J1abopaTOpHBIM 00OPYJOBAaHUEM M HATrpeBATEIbHBIMH NMPHOOpPAMH B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU O€30MacCHOCTH;
e BBHINOJHATH TPOCTEHIINE MpPHUEMBl PabOTBI C JabOpaTOpPHBIM O00OpYyIOBaHHMEM: J1AOOPATOPHBIM
HITaTUBOM; CIIUPTOBKOI;
e HaOIIOAATH 32 CBOMCTBAMHU BEIIECTB U SBJICHUSMH, IIPOUCXOAAIINMHU C BEIIECTBAMU;
e ONHUCHIBATh XMMHUYECKUN IKCHEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIJIM POJHOTO) SI3bIKa
U SI3bIKA XUMHUU;
e JIeNaTh BBIBOJBI MO pe3yjIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA;
e TOTOBUTH PACTBOPHI C ONPEICICHHON MAacCCOBOM J0JIEH PACTBOPEHHOTO BEILIECTBA;
e TPUTOTOBUTH PACTBOP M PACCUUTATh MAaCCOBYIO JOJIO PACTBOPEHHOTO B HEM BEILIECTBA.
MertanpeamMeTHble pe3yJabTaThbl 00y4eHust
Vvyaimuiicst JOJKEH ymems.
CaMOCTOSITENILHO MCII0JIb30BaTh ONIOCPEI0BAaHHOE HAOIIOICHNUE.

Tema 6. Teopusi JIEKTPOJIUTHYECKOH AUCCOUMALMU M CBOMCTBA KJIACCOB HEOPraHUYeCKHUX
coequHeHui (22 y)

[lonsiTe 00 AJIEKTPOIUTHUECKON IUCCOLMALUU. DJIEKTPOIMTHI U HEIIEKTPOJIUTHL. MexaHu3m
JUCCOIMAMU 3JIEKTPOJIUTOB C PAa3IMYHBIM THUIIOM XUMHUYECKOM CBs3U. CTENEeHb SJIEKTPOJIUTUYECKOU
nucconanui. CUIIbHBIE U CIIA0bIE SJIEKTPOJIHUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH SJIEKTPOJIMTHUECKON nucconuannu. VIOHHbIE ypaBHEHHS peakLUu.
VYcnoBus NpoTeKkaHus peakuy 0OMeHa MEX Ay JIEKTPOJIUTaAMU 10 KOHIIA B CBETE MOHHBIX IPEICTABICHUH.

Knaccudukaius HOHOB U X CBOMCTBA.

Kucnorsl, ux xnaccuduxanus. [luccoumanuss KUCIOT M HX CBOWCTBA B CBETE TEOpUHU
3JIEKTPOJIUTUYECKON  Juccouuanud. MoJeKyasipHble W HOHHBIE YpPaBHEHHS pPEaKkUUid  KUCTOT.
BzaumopeiictBue  KHMCIOT ¢ MeTaulaMH.  DJIEKTPOXUMHUYECKUH  psii  HANpsDKEHWM — METasuioB.
B3anMopeiicTBue KHUCIOT € OKCHJIAMHU METAJUIOB. B3aummonelcTBHE KHUCIOT C OCHOBAHMSIMHU - PEAKLUS
HeliTpanu3anuu. B3aumonelictBue kuciaor ¢ consmu. Mcmonb3oBaHue TaOMUIBl  PacTBOPUMOCTH
JUTSL XapaKTePUCTUKN XUMHUECKUX CBOWCTB KUCIOT.

OcHoBanms, ux kimaccudukanus. Jluccormanus OCHOBaHMH M HMX CBOHCTBA B CBETE TEOPUHU
3JIEKTPOJIUTUYECKON Iucconanuu. BzanMoaeiicTBue OCHOBaHUN C KUCIOTAMH, KHCIOTHBIMH OKCUAAMHU U



coisiMu. Mcnonb3oBaHue TaOIUIBI PACTBOPUMOCTH U1l XapaKTEPUCTHKH XUMUYECKHUX CBOWCTB OCHOBaHMM.
Paznoxxenne HEPACTBOPUMBIX OCHOBaHUI npu HarpeBaHuu.
Conn, ux xiaccuukanus M JUCCOLMALMA Pa3IMYHBIX THIOB coieil. CBoiicTBa coneil B cBeTe Teopuu
JJIEKTPOJIUTUYECKON AHMcCOUManuy. B3auMozaeicTBue coiiell ¢ MeTallaMH, YCJIOBHUS IPOTEKAHMS 3THX
peakuuii. B3aumopeiicTBue coieil ¢ KUCIOTaMH, OCHOBAaHUSIMM M cojsiMH. Vcnosib3oBaHue TaOIUIbI
PacTBOPUMOCTH I XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O06o0011eHne cBeleHu 00 oKcHIax, UX KIacCu(pUKAMU U XUMUYECKUX CBOIMCTBaX.

'enernueckue psaapl MeETaNIOB M HeMeTalsioB. ['eHeTnyeckas CBsA3b MEXKAY Kilaccamu
HEOPraHUYECKUX BEILECTB

OKHCINTENBHO-BOCCTAHOBUTEbHBIE pEaKkIMHU. OKHCIUTENb U BOCCTAHOBHUTENb, OKHCIEHUE WU
BOCCTaHOBJICHHE.

Peakuyn wnoHHOro oOMEHa M OKHCIMTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CocraBieHue
YPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI METOIOM 3JIEKTPOHHOIO OanaHca.
CBolicTBa NPOCTHIX BEILIECTB - METAJVIOB M HEMETAJUIOB, KUCJIOT M COJIEH B CBETE€ IPEACTaBICHUI 00
OKHCJINTENBHO-BOCCTAHOBUTEINIBHBIX ITponeccax. IlpeamMernbie pe3yJbTaTbl 00YYCHHA:
VYyamuiicst JOJKEH ymems.

e HCIOJIB30BATh  MPU  XAPAKTEPUCTHKE  ITPEBpAICHUH  BEIIECTB  IOHATHA:  «PacTBOPY,
«AIEKTPOIUTUYECKAS JUCCOLHUALUNY, «IJIEKTPOIUTB», «HEAIEKTPOIUTHI», «CTEIEHb AUCCOLMALINNY,
«CUJIbHBIE  3JIEKTPOJMTBD», «CJa0ble 3JEKTPOJUTHD), «KATHOHBI», «AHHOHBD, «KHCIOTBD»,
«OCHOBaHMS», «COJN», «UOHHBIE PEAKIMMN», «HECOJIEO0pas3yIolIue OKCUABD», «COJIE00pa3yrolie
OKCHJIBI», «OCHOBHBIE OKCHIBD», «KHCIOTHBIE OKCHIBD), «CPEIHHUE COJN», «KHUCIBIE COJIW»,
«OCHOBHBIE  COJIM», «TE€HETUYECKHH psi», «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMNY,
«OKHCIIUTEIbY, «BOCCTAHOBUTEIIbY, OKUCIICHUEY», «BOCCTAHOBIICHUEY;

e OIHMCHIBATH PACTBOPEHHE KaK (PU3UKO-XUMHUECKHUH MPOIIeCc;

e WUIIOCTPUPOBATh NPHUMEPAMH OCHOBHBIE IIOJIOKECHHSI TEOPUHU DJIEKTPOJIUTHUECKON IHUCCOLMALINU;
TEeHETUYECKYI0 B3aUMOCBSI3b MEX]y BelIeCTBAMM (MPOCTOE BELIECTBO — OKCHUJ — THJIPOKCH] —
COJIb);

e XapakTepu30BaTh OOIIME XUMHUYECKHE CBOWCTBA KHCIOTHBIX M OCHOBHBIX OKCHJOB, KHCJOT,
OCHOBAaHMM W COJIEH C TO3ULUUH TEOPUH DIIEKTPOJUTHYECKONW TUCCOLMALMH; CYIIHOCTb
3JIEKTPOJIUTUYECKON JMCCOLMALMM BEIIECTB C KOBAJIECHTHOM IOJISPHOM M MOHHOM XMMHYECKOU
CBAA3bI0; CYIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLU;

e TPUBOJUTH NPUMEPHI peakLuii, NOATBEPKAAIOIINX XUMHUUECKHE CBOMCTBA KHUCIOTHBIX U OCHOBHBIX
OKCHJIOB, KMCJIOT, OCHOBAaHHUI U COJIEH; CYIIECTBOBAHUE B3aHMOCBSI3H MEXy OCHOBHBIMH KJIaCCaAMH
HEOPraHUYECKUX BEILIECTB;

e KJaccH(UIUPOBATh XMMUYECKHE PEAKIUH 10 «U3MEHEHUIO CTENEeHEeW OKHCIEHHS HIIEMEHTOB,
00pa3yoIyX pearupyromye BelecTBay;

e COCTAaBJIATH YPABHEHHS DJICKTPOJIMTUYECKOM JIHUCCOLMALMM KHCIOT, OCHOBAaHMH W  COJIEH;
MOJIEKYJISIPHBIE, MOJIHBIE U COKpAIllEHHbIE NOHHBIE YPABHEHUS PEAKIMH C y4aCTUEM 3JIEKTPOJIUTOB;
YPaBHEHMSI OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKLINH, UCTIONIB3YSI METO 3JIEKTPOHHOTO OanaHca;
YpaBHEHHUs peaklui, COOTBETCTBYIOLIUX IIOCJIEOBATEIbHOCTH («IIETIOYKE») NpEeBpaIleHUN
HEOPraHUYECKUX BEILECTB PA3JIMYHBIX KIIACCOB;

e ONpPENENsITh OKHCIUTEIb M BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIEHHME B OKHCIMTEIbHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUAX;

e YCTaHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBA3M: KJIacC BEIIECTBA — XHMMHUYECKHME CBOWCTBA
BELICCTBA;

e HaAOJIONATh U OMHUCHIBATH PEAKIUU MEXIY DJIEKTPOIUTAMU C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO
WIN POJIHOTO) SI3bIKA U S3bIKa XUMUH;

e TPOBOJUTH OIBITHI, MOATBEPKIAAIOIINE XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
BEULIECTB.

MertanpeamMeTHble pe3yJabTaThbl 00y4eHust
VYvyamuiics JOJKEH ymems.

e  JIeNaTh NIOMETKH, BBIITUCKU, IUTUPOBAHUE TEKCTA;

e  COCTaBJIATH JOKJIAJ;

e COCTaBIJIATH HA OCHOBE TE€KCTa rpaduku, B TOM uucie ¢ npumenennem cpeacts UKT;

e BJIAJCTh TAKMM BHMJIOM M3JI0)KECHHS TEKCTA, KAK PacCy Xk ICHUE;




e HCIOJIb30BaThb TaKOW BHUJA MBICICHHOTO (MA€aJbHOT0) MOJEIUPOBAHUA, KaK 3HAKOBOE
MOJICJIUpOBaHUE (HAa NPUMEpPE YPaBHEHHM peaklMil JUCCOLMAIIMN, WOHHBIX YPAaBHEHHMM pEaKIuid,
MOJTypeakluii OKUCIICHUS-BOCCTAHOBIICHHUS);

e pa3nMYaTh KOMIIOHEHTHI JOKA3aTEIbCTBA (TE3UC, apryMEHTHI M (pOpMY JT0Ka3aTeIbCcTBa);

e  OCYUIECTBJATH MPSAMOE UHAYKTHUBHOE J10KA3aTEIbCTBO.

JeMoHcTpanum. VcnbiTanue BEUIECTB U UX PACTBOPOB Ha 3JIEKTPOINPOBOAHOCTh. 3aBUCUMOCTH
3JIEKTPONPOBOAHOCTH YKCYCHOM KHCIOTBHI OT KOHLEHTpaluu. B3aumoneicTBue UMHKA C CEpOM, COJITHOM
kucaoroit, xnopuaom meau (II). l'openne maruust.

JlaGopaTopHble onbIThl. 8. Peakiyu, xapakTepHbie Ui paCTBOPOB KUCIIOT (COJISTHOM UITU CEpHO).
9. Peakuuu, XxapakTepHbIE JUIsl PaCTBOPOB Iienouel (TuapokcuaoB HaTpus win kanusi). 10. Tlomyuenue u
CBOICTBa HEpaCTBOPUMOrO OCHOBaHus, Hanpumep ruapokcuna meau (II). 11. Peakmuu, xapakTepHbie ams
pactBopoB coseit (Hanpumep, A xiuopuna meau (II)). 12. Peakiuu, xapaktepHbie /Uisi OCHOBHBIX OKCHJIOB
(mampumep, ans okcuaa kambius). 13. Peakuuu, xapakTepHble AJisi KUCIOTHBIX OKCUAOB (HAampumep, IS
YTJIIEKUCIIOTO Ira3a).

IMpakTnueckas padora Ne 6. CBoiicTBa KUCIIOT, OCHOBaHU, OKCUIOB U COJICH.

IIpakTnyeckas padora Ne 7. Pemienue s3kciepuMeHTaIbHBIX 3a/1a4.
IIpeameTHble pe3yabTaThl 00y4eHHUS
VYyamuiics JOJKEH ymems.

e oOpamiarbes ¢ 1a0OpPaTOPHBIM 00OPYIOBAaHUEM M HArpeBATEIbHBIMU NMPUOOPAMU B COOTBETCTBUU C
npaBUIaMU TEXHUKU O€30MaCHOCTH;

e BBINOJHATH MPOCTEHIINE MPUEMBl OOpalleHHus C JIabopaTOPHBIM 00OPYIOBaHHEM: J1Ia0OPATOPHBIM
ITaTUBOM, CHIUPTOBKOM;

e HaOIIOATh 32 CBOMCTBAMH BEIIECTB U SIBJICHUSIMH, IPOUCXOSIIMMHU C BEIIECTBAMU;

e ONKUCBIBATh XMMHUYECKUN IKCHEPUMEHT C IMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOIO MIJIM POJHOIO) SI3bIKA
U s13bIKa XUMHH;

e  JIeNaTh BBIBOJBI M0 PE3YyJIbTaTaM IIPOBEIEHHOTO SKCIIEPUMEHTA.

MeTtanpeameTHble pe3yJabTaThl 00y4eHHs
VYyamuiicst JOJKEH ymems.

e ONpenensiTh, WCXOAS U3 y4yeOHOM 3ahayd, HEOOXOAMMOCTh HEMOCPEACTBEHHOTO WU
OTIOCPEIOBAaHHOTO HAOJIIOACHMUS;

e  CaMOCTOSTEIHHO (POPMUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHMUSA K YPOBHIO ITOATI'OTOBKHA BbIITY CKHUKOB.

BLIHXCKHI/IK HAYYUTCH:
* OIIACKHIBATHL CBOMCTBA TBépI[BIX, KHNIOKUX, F33006p33HBIX BCHICCTB, BLIACIIAA HUX CYIICCTBCHHBIC

[IPU3HAKY;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHUIO M CBOMCTBAaM, YCTaHABIUBATh IMPHYNHHO-
CJICACTBCHHBIC CBA3U MCKAY JAHHBIMU XapPAKTCPUCTUKAMU BCIICCTBA,

* PaCKpBIBaTh CMBICT OCHOBHBIX XUMHUECKUX TIOHATHH «aTOM», «MOJICKYJa», «XUMHUYECKHIA DIIEMEHTY,
«IPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY, «BAJICHTHOCTHY, UCTIONB3YS 3HAKOBYIO CUCTEMY XHMHUU;

* U300pakaTh COCTaB MPOCTEHIIMX BEHIECTB C IOMOIIBID XUMHYECKHX (OPMYJT U CYIIHOCTh
XUMHUYECCKUX peaKm/Iﬁ C IOMOIIIBKO XUMHUYCCKUX ypaBHCHI/If/'I;

* BBIYUCIIATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAcChl BEIIECTB, a TAK)KE MaCCOBYIO JTOJTIO
XUMHUYECKOT'O DJIEMEHTA B COCAMHCHUAX IJI OUCHKU UX HpaKTHHeCKOﬁ 3HA4YUMOCTH,

* CPaBHUBAThH 110 COCTABY OKCHUJIbI, OCHOBAHHUSI, KUCIIOTBI, COJIU;

* KJIaCCI/I(l)I/IIII/IpOBaTI) OKCHUABI U OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTBI U COJIA 11O COCTaBY,

* [TOJTL30BATHCS JTA0OPATOPHBIM 00OPYIOBAHUEM M XUMUYECKOH MTOCYI0H;

¢ MIPOBOAWUTH HECIOXHBIC XUMHUYCCKUC OIIBITBI U Ha6JHOI[eHI/I$I 3a U3MCHEHHUSAMHU CBOICTB BCIIICCTB B
npoliecce WX NMpPEeBpalleHHid; COOM0aTh MpaBuiia TEXHUKH 0€30IIaCHOCTH MPH MPOBEJICHUH HAOIIOACHUHN 1
OIIBITOB;

* pa3in4aTh OJKCIEPUMEHTAIBLHO KHCJIOTHI M MIEJIOYH, TOJb3YysSICh HWHIUKATOPAMHU; OCO3HABATh
HEOOXOMMOCTh COOTIOACHUS Mep 0€30MaCHOCTH TIPH OOPAIICHNH C KUCIOTAaMH H MIEIIOYaMHU.

* pPacKphIBaTh CMBICII TIepruouueckoro 3akona J[. M. Menneneena;

* OMMMCHIBATh W XapaKTepPH30BaTh TaOMMUHYI0 (OpMYy TEPHOAMYECKOW CHUCTEMBI XHUMHUYECKHX
JJIEMEHTOB;



* XapaKTepU30BaTh COCTAB ATOMHBIX SJEp M paCHpeleieHHe YHUCIIa 3JEKTPOHOB MO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMMYECKHX 3JE€MEHTOB MAaJIbIX IMEPHOAOB NEPHOAMYECKONW CHCTEMBI, a TaKXKe Kalus U
KaJIbIuS;

* pa3IM4aTh BHJBI XUMHUECKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETOJISPHYIO
U METAJUTMYECKYIO;

* U300pakaTh DJEKTPOHHO-WOHHBIE (POPMYIIBI BemiecTB, OOPa30BAaHHBIX XHUMHYECKHUMH CBS3SIMU
pa3HOTO BHUJA;

* BBISIBJIATH 3aBUCHMOCTH CBOWCTB BEIECTB OT CTPOSHHSI MX KPHUCTALTMYECKUX PEIIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJIIPHBIX, METAJNINYECKUX;

* XapaKTepu30BaTb XUMHUYECKHE 3JEMEHTHl M MX COCIMHEHHMS Ha OCHOBE IOJOXKEHHUS 3JIEMEHTOB B
NEPUOANYECKOI crcTeMe U 0COOCHHOCTEN CTPOSHUS X aTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHYECKOE 3HAYEHHE NEPUOAMYECKOTO 3aKOHa U
NEpPUOANYECKON cHucTeMbl XuMudeckux siemeHToB JI. M. MeHnneneeBa; * OOBSCHITH CyTh XHMHUYECKUX
IPOIIECCOB U UX MPUHIUITAAIBHOE OTINYNE OT (PU3UIECKHUX;

* Ha3bIBaTh MPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMHUECKUX PEaKLnit;

* YCTAHABJIMBATh MPUHAIICIKHOCTh XUMHUYECKOH PEAKIHUU K ONpPENeNEHHOMY THITy 1O OJHOMY U3
KJIACCU(PMKAIIMOHHBIX TMPU3HAKOB: 1) MO YHMCIYy M COCTaBy HCXOJHBIX BEIIECTB M MPOAYKTOB PEaKIUU
(peakiuu coeuHEeHUs1, pa3IoKEeHUs, 3aMEIICHHS] 1 0OMEeHa); 2) MO BBIACIICHUIO WJIU MOTJIOMICHUIO TETUIOTHI
(peakuuu 3K30TEpPMHUYECKHE U IHAOTEPMUYECKHE); 3) M0 U3MEHEHHUIO CTENeHeil OKHCIIEHUS XUMHUYECKHX
3JIEMEHTOB (PEaKIMH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE); 4) 10 00paTUMOCTH Ipolecca (peakiuu
oOpaTuMBbIe 1 HEOOpPATHMBIC);

* COCTABJIATh YPABHEHUS DJIEKTPOJIUTHUECKON JHUCCOLMALMU KHUCIOT, IIEN0Yel, coJied; MOJHbIE U
COKpalIéHHbIE HOHHBbIE YpaBHEHHS peakuuii OOMEHa; ypaBHEHHsI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKLuii;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKHX pEaKiuil mo Qopmyiaam/Ha3BaHUSM HCXOAHBIX BEIECTB;
OTIpEIeNIATH UCXOTHBIE BEIIECTBA MO (hopMyiaM/Ha3BaHUAM MPOJIYKTOB PEAKIINH;

* COCTAaBIIATh  ypaBHEHUS  peakUui, COOTBETCTBYIONIMX  TOCJIEIOBATEIILHOCTH  («IIETIOYKE))
NpEeBpaICHUI HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;

* BBISIBIISITH B MPOLIECCE DKCIEPUMEHTA MPHU3HAKH, CBUICTEILCTBYIOIIME O MPOTEKAHUU XHUMHUYECKOM
peaxmmu;

* IPUTOTOBIISATH PACTBOPHI C OMPEEIEHHON MaccOBOil T0Jiel paCTBOPEHHOTO BEIIECTBA;

* OIPENENATh XapaKTep Cpelabl BOJHBIX PACTBOPOB KHUCIOT M IIEIOYEH 0 M3MEHEHHMIO OKpPaCKH
UHIUKATOPOB;

* IPOBOJIUTh KAa4YECTBEHHBIC PEAKIMU, IMOJITBEPXKAAIONINE HATUYME B BOJHBIX PACTBOpAX BEIECTB
OTJICIbHBIX HOHOB

* OTIPE/ICIATh MPUHAAICKHOCTh HEOPTAaHWUYECKHX BEIIECTB K OAHOMY M3 M3YYCHHBIX KJIACCOB/TPYIIIL:
METaJIJIbl U HEMETAaJUIbI, OKCHU/bI, OCHOBAHUS, KUCJIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* OIpPEENATh BaICHTHOCTh U CTETIEHb OKUCIIEHHUS JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (OPMYJIBI HEOPTaHWYECKHX COEAMHEHHH IO BaJCHTHOCTSIM M CTENEHSM OKHCICHUS
9JIEMEHTOB, a TaK)Ke 3apsiiaM HOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPHUMOCTH KUCIIOT, OCHOBAHUN U COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHMS (PU3MYECKMX M XHMHYECKHUX CBOMCTB IPOCTHIX BEIIECTB
(MeTamioB M HEMETAJIOB) M WX BBICIIMX OKCHAOB, OOPa30BAHHBIX 3JIEMEHTAMH BTOPOTO U TPETHETO
NEPUO/IOB;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBONCTBA, XapaKTepHBIE /IS TPYI OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOLIME XMMHUYECKHE CBOWCTBA, XapaKTEPHbIE JJIS KaXKIOr0 U3 KJIACCOB HEOPTaHWYECKUX
BEIIECTB: KUCIIOT, OCHOBAHUH, COJICH;

* IPUBOANTH MPUMEPHI PEAKIINH, MMOITBEPKAAIONINX XUMUYECKHE CBOMCTBA HEOPTaHUYECKHX BEIIECTB:
OKCHJIOB, KUCJIOT, OCHOBaHHI U COJEH;

* OIPENEIATh BEIIECTBO-OKUCIIUTEIND U BEUIECTBO-BOCCTAHOBUTEID B OKHCIIUTENBHO-
BOCCTAHOBUTEIIbHBIX PEAKIUIX;

* COCTaBJIATh  OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIA  OamaHC  (UIsi  M3YYEHHBIX  peakmuid) 1o
MPEIOKEHHBIM CXeMaM PeaKIIuii;

* IPOBOJIUTH J1TAOOPATOPHBIE OIBITHI, MOATBEPXKAAIONINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB
HEOPraHUYECKUX BEIIECTB;



BbInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCH:

* IPaMOTHO 00paIaThCs ¢ BEIIECTBAMHU B [TIOBCETHEBHOM KHU3HY;

* OCO3HaBaThb HEOOXOJUMOCTh COONIOJICHUS TPABUI HKOJOTMYECKH O€30MacHOr0 TOBEACHUS B
OKpYKarolle NPUPOTHON CpEE;

* IOHUMATh CMBICI U HEOOXOJAMMOCTh COONIOACHUS MPEANUCAHUN, MPeIaraéMblX B MHCTPYKIMSX IO
UCIIOJIb30BAHUIO JIEKApCTB, CPEJCTB OBITOBOM XUMHUHU U JIP.;

* UCIIOJIb30BaTh MPUOOPETEHHBIE KIIOUYEBBbIE KOMIETEHTHOCTH TPU BBITIOJHEHUH HCCIIEIOBATEIbCKUX
IPOEKTOB T10 U3YUYEHUIO CBOMCTB, CIIOCOOOB MOJYUYEHHS U paCIIO3HABAHMSI BEIIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, MCIIOJIB3YsS CpPEICTBAa YCTHOM M TNHCHMEHHOI
KOMMYHMKAIlUM Tpu paboTe ¢ TeKcTaMu y4deOHMKAa W JOIOJIHUTEJIBHON JHUTEpaTypoH, CIpaBOYHBIMU
TaOMUIAMU, TPOSBISATH TOTOBHOCTh K YBKEHHIO WHOW TOYKH 3pEHUS MPH OOCYXXKICHHH pPE3YyJIbTaToB
BBITIOJIHEHHOH paboThI;

* 0O0ObEKTUBHO OLIEHWBAaTh HMH(OpPMAIMIO O BEIIECTBAX M XWMHUYECKMX IpoIeccax, KPUTUYECKU
OTHOCHUTBCSI K TICEBJIOHAYYHOW HMH(pOpMAIMK, HeToOpOCOBECTHON peKiiaMe, Kacarolleics HMCIOJIb30BaHUS
pa3IMYHBIX BEIIECTB.

Iloypounoe naianuposanue no xumuu, 8 Kuacc,
(2uaca 6 neoento, ecezo 68 uacoe), YMK O. C. I'abpuenana

No No Conepsxanne nporpammuoro | Komm- Hat | IloBTopeHue Jlomarine

ypoka | ypok | marepuana YecTBO4YA | a € 3aJa-Hue

1o a 1o -COB

npen- TEME pETYIATUBHBIE
METY

Tema 1. BBenenune B xumuio (6 4acon)

1 1 BBoauslii unctpykrax no Th | 1 dusnueckue §1, ynp. 4 | ®opmu-
pu paboTe B KaOMHETe CBOMCTBA, poBaHue
xumun. [Ipeamer xumun. dusngeckoe TIOHSATHS O
Bemectna. TEJIO XUMUH U €€
2 2 [IpeBparieHus BeLIECTB. 1 Dusnyeckue §2,3 pOJIN B JKU3HU
Ponp xuMuu B JKU3HU CBOICTBA YCIIOBCKA
YyeJIoBeKa.
3 3 Hcropus pasBuTHS XUMHUH. 1 Xroma.
4 4 [Tepronuueckas cuctema 1 AToM. 84
XUMUYECKUX 3jiemeHToB J[. 1.
MenneneeBa. 3Haku
XUMHYECKUX JJIEMCHTOB.
5 5 Xumuueckue GOpMyIIbI. 1 Haumensiiee | §5 ymp.
OTHOCHUTENIBLHAS aTOMHAas 1 ob1ee 1,4
MOJIEKYJISIpHAs Macca. KpaTHOE, aTOM,
MOJIEKYJIa
6 6 IIpakTHyeckue 1 C.180

pabotbr: Nel,2. «<Habmonen
Y€ 3a TOPSIIEH CBEYOIN»

Tema 2. ATOMBI XUMH4YECKHX 3J1eMeHTOB (7 4acoB)

7 1 OCHOBHEIE CBEJIEHUS O 1 AToM. 86,7 dopmu-
CTpoeHnH aToMOB. M30TOIbI Crtpoenue poBaHme
siIpa aToMa HOHATHH O
8 2 CrtpoeHue 3JIeKTPOHHBIX 1 DIIEeKTPOH §8, CTpOc-HUU
000JI09€K aTOMOB. [lepuon. 9c.52ymp. | aToMma,

I'pynma 2 XUMHUYECKOH




9 3 WNonsl. Monnas xumnueckas | 1 §10 ymp. 5
CBSI3b. c.62
10 4 KoBanenTtHas cBA3b. 1 811,
ynp.2c.66
11 5 Mertannnueckas xumuueckas | 1 §12
CBSI3b.
12 6 O000meHne 1 1 §4-12
CUCTEMaTHU3aLMsl 3HAaHUN 110 [ToBTOpPUT
TeMe: K ATOMBI XUMHUYECKHUX b CBSI3U U €€ BUJaX.
3JIEMEHTOBY OCHOBHBIE
TTOHSITHS
TEMBbI
13 7 KonTtpoubnas 1
pabora Nel o Teme:
«Amombl xumuueckux
91EMEHINOBY
Tema 3. IIpocTbie BemecTBa (5 4acoB)
14 1 [Ipocteie BemecTBa- 1 duznyeckue §13 dopmu-
METaJUIBL. CBONCTBA poBaHue
15 2 [Ipocteie BewecTBa- 1 dusnyeckue §14, ynp.3 | IOHATHSA O
HEMETaJUIbl. AJUIOTPOIIHSL. CBOICTBA MCTaI-lax,
16 3 KonudecTso BelecTsa. 1 OrnocutensHa | §15, HeMeTajliax,
Mos. MossipHas Macca. s aTOMHas 1 ynp.1-3 KOIMHCCTBE
MOJIEKyIApHas BCIICCT-BA.
MacChl
17 4 MonsipHbIii 00BEM Ta30B. 1 KonuuecTBo §16,
BEILIECTBA yop.1, 2
18 5 Pemienne 3aga4 1mo remam: 1 KonuuectBo §15, 16
«Monsapnwiii 06vem 2a308, BEILECTBA, yop. 4-5,
KOJIU4ecmaeo 8eujecmea. MOJISIpHas c.85
Mmacca,
MOJISIPHBIN
00BeEM,
MTOCTOSTHHAS
ABoraapo
Tema 4. CoequHeHNs1 XUMHYECKUX 3J1eMeHTOB (16 yacoB)
19 1 CreneHb OKHUCIEHUS. 1 §17, dopMupoBaHue
yrp.1,2 TOHSTHS O
20 2 Baxkneimnue kimaccel 1 §18, ynp.1 | cTCICHH
OMHAPHBIX COCTUHCHHIA. 4 OKHCJIe-HUA,
OKCHUIEL. KJIacCOB
21 3 OcHOBaHUSL. 1 §19, COCZIMHCHNH,
yrp.4-5 YHCTHIX
22 4 Kucnots! 1 §20, peuect=sax 1
yIIp.3.5 CMECsIX.
23 5 Comm 1 §21
24 6 Cocrasiienne hopmy coneid. | 1 §21,
ynp.2,3
25 7 O00011eHnEe 1 1 [ToBTOpHT
cHUCTeMaTU3alus 3HaHUI 110 b
Teme «BakHel1re Ki1accel OCHOBHBIE
OMHApPHBIX COCTUHEHUI» TTOHSITHS




TEMBI

26 8 AmopdHbIe 1 1 Atom. §22
KPUCTAIMYECKHE BEIIECTBA. Monekyna
THUIbl KPUCTAIIINYECKUX dusnueckoe
pelIeToK TEJo.
dusnyeckue
CBOICTBA
27 9 YucTele BemecTBa U CMECH. 1 CwMmecu. §23
Hucroie
BEIIECTBA
28 10 IIpakTHyeckasn 1 C.181
padora Ne3. «AHanu3 MOYBHI
n Boae» UHceTrpykTak Th
29 11 Maccosas nons 1 Cwmecu. §24, ynp
KOMIIOHEHTOB B CMECH. Yuctoie 2,4,7
BEIIIECTBA
30,31 12,13 | Pemenue 3ama4 Ha 2
HaXO0XKIECHUE MacCOBOM TOJIH
KOMIIOHEHTOB CMECH.
32 14 IIpakTueckas padora 1 C. 185
Ne4. «IIpuroroBneHue
pacTBopa caxapa ¢ 3aJaHHOM
MAacCOBOM J0JIeH
pacTBOPEHHOTO
semectsay Mucrpykraxk Th
33 15 O06o00611IEHE U
cUCTEMaTH3aIns 3HaHUH 110
teme: «CoenuHeHus
XUMUYECKUX DJIEMEHTOB).
34 16 KonTtpoubnas pabora Ne 1 §13-24
2 o teMe «CoenuHeHns [ToBTOpHUT
XUMHYECKUX DJIEMEHTOBY b
OCHOBHBIC
TTOHATHS
TEMBI
Tema 5. U3meneHusi, npoucxoasinue ¢ Bemecrsamu (12 yacon)
35 1 dusnyeckue sBICHUS B 1 Crioco6b1 §25, ynp. | Popmu-
XUMUHU. pasneneHus 3 poBaHue
cMecei TOHSTHN O
36 2 XUMUYECKUE SABICHUS. 1 §26 XUMHYC-
XUMHUYECKUE PEAKIIUU. CKHUXpEaKIn-AX,
37 3 3aKOH COXPaHEHUs MACCHI 1 §27, ynp. | VX THIIAX;
BEIIeCTBa. XUMHUUCCKUE 2-3 YMCHUA TTHCATD
yPaBHEHHUSL. peakium 1
38,39,4 | 4,5,6 | Pacu€Thl 10 XUMHYCCKUM 3 KonunuectBo §28, ymp. pacctas-
0 YpPaBHEHUSIM. BEIIIECTBA. 2,3 JUATbYpaBHe-
MousipHas HHes
Macea. XUMHYECKUX
MonsipHsiii peaKkumu-sx.
00beM
41,42 7,8 TuIbl XUMHYECKUX peakiui. | 2 §29-30
yop. 1-2;
43 9 CKOpOCTh XMMUYECKUX 1 §31-32




peakuuii. Katanuzatopsl. ymp. 2,6
44 8 IpakTuyeckasi padora NeS. | 1 C.183
« [Ipu3Haku XMMHUECKUX
peakuuin» Uacrpykrax Th
45 9 O060061meHue u 1 Peakmyn §25-32
cucTeMaTu3alus 3HaHUi 1o Pa3JIOKEHHUS, [ToBTOpUT
TeMe «HM3menenus, COCIMHEHMUS, b
npoucxoosauue ¢ obmeHa, OCHOBHBIC
seujecmeamu. 3aMeIIeHUs MOHSTHUS
TEMBI
46 10 Koutpoabnasi padora 1
Ne3. o Teme «zmenenus,
npoucxoosuue ¢
seujecmeamu.
Tema 6. Teopusi 3J1eKTPOJTUTHYECKOH TMCCONUANUM U CBOWCTBA KJIACCOB HEOPraHM4YeCKNX coequHenunii (19 yac
47 1 PactBOopeHne kak pu3nko — 1 Wonnasg cBs3b. | §34
XUMHYECKHii rporiecc. Turbt KoBanenrnas
pactBopoB. [1oBTOpHBII HETIOJISIPHAS U
HHCTpYKTax 1o T.b. MOJISIpHAs
CBs13b. MOHBI
48.49 2,3 DNeKTpOIUTUYECKast 2 Kucnora §35-36,
nuccormarus (3/]) u teopust yop. 1, 4,
)i\ 5
50 4 Honnsie ypaBHenus peakiuit | 1 OcHoBaHue §37,
ymp.2, 5
C.237
51 5 YcnoBus npoTexkaHus 1 §32,37
XUMHUYECKUX PEAKIIUN MEXKIY C.240
pacTBOpamu 3JIEKTPOIUTOB
710 KOHIIa
52-53 6-7 Kucnotsl B cBete TO/] 2 §38, ymp.
3,4
54-55 8-9 OcHoBanus B cBete TOJ] 2 §39, ynp.
3,5
56 10 Oxcuppl, ux knaccupukanus | 1 §40 ymp. 3
Y CBOMCTBA.
57 11 Conm, ux cBOICTBA. 1 §41 ynp.
2,5
58 12 I'enernueckas CBA3b MEXKIY 1 §42, ymp.
KJIacCaMy HEOPraHUYECKUX 2-4
COEMHEHHIA.
59 13 I[IpakTuyeckas padora 1 C.241
Ne6. «CpoilicTBa KUCIIOT,
OCHOBaHUI, OKCHJIOB U
coneit». Mucrpykraxk Th
60 14 O0600menue u 1 [ToBTOpUT
CHUCTEMaTHU3alMsl 3HAaHUN 110 b [IOHSITUE
teme: «PacTBopenue u 00
pacTBOPBD. MOHHBIX
peaKIusxX
61,62 15,16 | OkucauTeapHO- 2 §43 ynp.
BOCCTAHOBUTEJIbHBIE PEAKIINHI 1,7

dopmu-
poBaHue
MOHATHH O
pacTBo-pax,
3JIEKTPO-
JIMTHYECKOM
JIACCOIHAIIH,
HOHHBIX
ypaBHE-HUSIX,
KHCJIO-Tax,
OCHOBa-HUM,
COJISIX, OKCHJIOB,
OKHCJIU-TEIIbHO-
BOCCTAaHOBHUTEIb
-HBIXPEaKIU-5X.




(OBP).

63 17 CaolicTBa IPOCTHIX U 1 [ToBTOpPUT
CIIOYKHBIX BEILIECTB B CBETE b TIOHATHE
T2/ u OBP 00
MOHHBIX
peaKmusax
64 18 I[IpakTuyeckas padora 1 C.242

Ne7. Pemienne
3KCHepI/IMeHTaJII>HBIX 3a1a4

0 TeMe:
«OBP» Unctpykrax Th

65 19 Ob6o061enne u 1 [ToBTOPUT
cUCTEMaTH3aIns 3HaHUH 110 b
teme «PactBopeHue. OCHOBHBIE
PactBopsi. CBolicTBa MTOHATHS
pacTBOpOB 3JIEKTPOIUTOB, TEMBI
HOHHBIE ypaBHEHHUsA, OBP».

66 20 Hrorosas 1

KOHTPOJIbHasi padoTa Ned 3a
KypC XMMHH 8 Kj1acca

67,68 21,22 | AHanu3 UTOTOBOM 2 C.244
KOHTPOJIbHOI pabOTHI.

Ilnanupyemble pe3yabTaThl H3y4YeHHUs Y4eOHOT0 MpeaMeTa.
B pe3ynbraTe n3yueHuss XuMuu Ha 6a30BOM YPOBHE YUYEHUK JOJIKECH
3HATh/TIOHUMATh:

e XUMHUYECKYI0O CHMBOJIMKY: 3HaKM XHUMHYECKHUX DJIEMEHTOB, (OPMYIIbI XUMHUYECKHX BEIIECTB,
YPABHEHUSI XUMUYECKUX PEAKIUN;

e BAXHEHIIME XMMHYECKHE TOHSTHUS: BEIIECTBO, XHMMHUYECKUH JIIEMEHT, arToM, MOJIEKYyJa,
OTHOCHUTCIIBHBIC aTOMHAasA U MOJICKYJIAPpHAasA MacCChl, HOH, aJlJIOTPOIIHA, U30TOIIbI, XUMHUYCCKasa CBA3b,
3JIEKTPOOTPHULIATEIbHOCTD, BAJIEHTHOCTh, CTENEHb OKHMCIEHHUS, MOJb, MOJIIpHAs Macca, MOJSPHBINA
00beM, BEIIeCTBA MOJICKYJAPHOTO W HEMOJEKYJSIPHOTO CTPOEHHUS, PACTBOPHI, AJICKTPOIUT U
HEAJIEKTPOJIUT, SJIEKTPOJIMTHYECKAsT AUCCOLMALINS, OKHCIUTEIb U BOCCTAHOBUTENb, OKHUCIEHUE U
BOCCTAHOBJICHHE, TEIIOBOMH J(P(EKT peakimud, CKOPOCTh XHMHYECKOM peaKIuu, KaTajaus,
XMMHUYECKOE PaBHOBECHUE, YTIIEPOJHBIN CKeJeT, QYHKIMOHAIBHAS TPYIIa, U30MEpPHs, TOMOJIOTHUS;

° OCHOBHBIC 3aKOHBbI XHUMHHU: COXPAaHCHHA MACChbl BCHICCTB, IMOCTOAHCTBA COCTaBa, nepnonuquKHﬁ
3aKOH;

° OCHOBHBIC TCOpPUHU XHUMHHU: XUMHUYECKOH CBA3U, BJIGKTpOJII/ITquCKOfI aucconyanu, CTPOCHHA
OpPraHUYECKUX COETMHEHUII;

° BaKHEUILINE BCIICCTBAa U MATCpHAJIbI: OCHOBHBIC MCTAJIJIbI M CIUIABbI; CE€pHas, COJIsIHaA, a30oTHAsA U
YKCyCHasl KUCJIOTBI; IIEI0OYH, aMMHUAK, MUHEPAJIbHBIC YAOOPEHHUs, METaH, STUJICH, alleTUIIeH, OSH301,
STaHOJI, JKHPBI, MbLJIa, TJIOKO3a, caxapo3a, KpaxMmaj, KJIeTdyaTKa, OCJIKHM, HMCKYCCTBEHHBIC H
CUHTETUYECKHE BOJIOKHA, KAy4yKH, IJIACTMACCHI;

yMeTh:

e HA3BIBATH: 3HAKM XHMMHYECKUX DJIEMEHTOB, HW3YUYEHHBIE BEIIECTBA IO «TPUBUAIBHOI» WU
MEKIyHapOAHON HOMEHKIIATYpE;

e ONpeAe/siTh: BAJICHTHOCTb U CTENCHb OKUCICHHUSI XMMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOU CBSI3U B
COCOIMHCHUAX, 3apsal MOHA, XapaKTCp CPCIAbl B BOJAHBLIX PACTBOpPaX HCOPraHMYCCKUX COGHHHGHHﬁ,
OKHCJIUTENIb U BOCCTAHOBUTENb, MPUHAIJIEKHOCTh BEIIECTB K PA3IMYHBIM KJIACCaM OPTraHUYECKUX
COCIUHCHHI,

e XApPaKTepPHM30BaTh: 3JEMEHThl MajbIX MEPUOJOB MO HX MOJIOKEHUI0 B MEPUOJUYECKON CHCTEME
JA.N.MenneneeBa; oOmue XMMHYCCKHE CBOMCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIAaCCOB



HEOPraHWYECKUX M OPraHWYECKUX COCIMHEHUH; CTPOCHME M XUMHUYECKHE CBOWCTBA M3Y4YECHHBIX
OPraHUYECKUX COCIMHECHUM;

e OOBSACHATH: 3aBHUCHMOCTb CBOMCTB BELIECTB OT MX COCTaBa U CTPOEHUS; NMPUPOAY XUMHYECKON
CBS3M (MOHHOMW, KOBaJEHTHOH, METAJUIMUECKOI), 3aBUCUMOCTb CKOPOCTH XMMMUYECKON pPEaKIUH U
HOJIOKEHUSI XMMUYECKOTO PaBHOBECHUS OT Pa3IMyYHbIX (DAKTOPOB;

e  BBINOJHATH XUMUYECKHI OSKCIIEPUMEHT IO pacHO3HaBaHUIO BaKHEHIIMX HEOPraHUYECKHX
(xucnopoj, BOJIOPOJ, YIJIEKUCIbIN a3, aMMUaK, pacTBOPbI KUCIIOT U IIEJI0YEH, XJIOpUa-, Cyabdar -,
KapOOHAT-MOHBI, MOHBI aMMOHUS1) U OPraHUYECKHUX BEIIECTB;

e BBIYHCJIATH: MACCOBYIO JIOJI0 XUMHUYECKOIO 3JIEMEHTa N0 (opMyJie COETUHEHUS, MACCOBYIO JOJIIO
pPacTBOPEHHOIO BEIIECTBA B PaCcTBOpPE, KOJIMYECTBO BEILIECTBA, OOBEM WM MacCy pEareHTOB WU
IPOAYKTOB PEAKIIUH.

e MPOBOAUTH CAMOCTOSITENIFHBIA TIOMCK XWMHUYECKOW WH(POpPMAIMU C HMCIOJIB30BAHUEM Pa3IHUHBIX
UCTOYHUKOB (Hay4YHO-TIOMYJISIPHBIX M3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCTIOJIb30BaTh KOMITBIOTEPHBIEC TEXHOJIOTHHU JJIsi 00OpaOOTKH | Mepeadydl XUMHUECKOW HHPOPMALIUU |
ee MpeJICTaBJICHHs B pa3InYHbIX (hopMmax;

e HCHOJB30BATH NPUOOpETEHHbIE 3HAHMA W YMEHHMs B TNPAKTHYECKOH /1esiTeIbHOCTH M
MOBCEIHEBHOM KMU3HHU JJIA:

e OOBSICHEHUS! XUMUUECKUX SBJICHUH, TIPOUCXOASAIINX B IPUPO/IE, OBITY U Ha MIPOU3BO/ICTBE;

e ONpEIENECHHs BO3MOXHOCTU IPOTEKAaHUS XUMHYECKHX IPEBPALICHUM B PA3JINYHBIX YCIOBHAX U
OIICHKH X TOCJICACTBUIM;

e  DKOJIOTMYECKH IPAaMOTHOIO MTOBEICHHUS B OKPYXKaIOLIEH cpene;

e OLEHKHU BIMSIHHUS XMMHUUYECKOTO 3arpsi3HEHUSI OKPY’KaIOIEH cpeibl Ha OPraHM3M YelloBeKa U Jpyrue
YKUBBIE OPraHU3MBI;

e OeczomacHOro oOpameHHss C TOPIOYMMH M TOKCHYHBIMH  BEIIECTBAMH, JIaOOPaTOPHBIM
000py/I0BaHUEM;

e TIPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHLEHTPALIMU B OBITY U Ha MPOU3BOJICTBE;

e KPUTUYECKOM OLIEHKH JIOCTOBEPHOCTH XMMHYECKOH HHPOpMaluy, NOCTyHarolled Hu3 pa3HbIX
UCTOYHHUKOB.

JOKyMeHTHI:

7. Tlpukaz MunoOpHayku ot 17.12. 2010r. Ne 1897 «O06 yTBEep>KICHUHU U BBEICHUU B JICHCTBHE
dI'oC OOO0»

8. Ilpukaz MunoOpHayku ot 17.05.2012 Ne 413 «OG0 yTtBepkaeHnn u BBeaeHUH B aeiictBue @I'OC
cpenHero( MOTHOTO) 00IIero 00pa3oBaHUS

9. Ilucemo MunucrepcTBa obpazoBanus U Hayku PD ot 19 anpens 201 1r. Ne03-255 «O BBeacHUM
(denepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEIHHBIX CTAHIAPTOB OOIIETO0 0Opa30OBaHUS)

10. ITpuka3 MunoOpHayku Poccuu ot 7 utonst 2012 1. Ne 24480 «O06 yTBepx)acHUH GeaepaTbHOTO
TOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPEAHEro (TIOJHOTO) 00IIero 00pa3oBaHUs»

11. denepanbHOro rocyAapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO OOIIIEro
oOpazoBanus (npuka3 MunuctepcTBa oopasoBanus u Hayku Poccutickoit @enepanuu ot 17
nexabpst 2010 r. Ne 1897)

12. TIpumepHbIe porpaMMBbl IO y4eOHBIM IIpeaMeTaM ¢enepaabHoro 6a3ucHOro yuyeOHOro MmiaHa.

Pexomenayemas aureparypa.

1. Jlutepartypa, ucnojb3yemMasi yuuTejiem:
- OCHOBHas Tumepamypa
1. 'abpuensu O.C. [Iporpamma kypca xumuu s 8-11 kimaccoB 001meo0pa3oBaTebHBIX YUPESKICHUH. — M.
HApoda;
2. l'abpuensu O.C. Xumus: 8 kinacc : ydeOHHK 11 00111e00pa3oBaTeIbHbIX yupexacHuil. — M.: JIpoda.
- OONONHUMENbHAS TUMmepamypa
1. Tabpuensa O.C. Mzywaem xumuio B 8 KiI.: aumaktudeckue marepuansl / O.C. I'abpuensu, T.B.
CmupHoBa. — M.: biuk mtoc
2. Xumusi: 8 KJlacc: KOHTPOJIbHBIE U ITpoBepouHbie paboThl k yueOHuKy O.C. ['abpuensna «Xumus. 8 Kiaccy
/ O.C. I'abpuensn, [1.H. bepe3kun, A.A. Ymakosa u ap. — M. : [Ipoda;



3. l'abpuensua O.C., BuckoboitnukoBa H.II., SlmrykoBa A.B. HacrompHas kHura yuutens. XuMmus. 8 KII.:
MeTtoauueckoe mocooue. — M.: Jlpoda;
4. T'abpuenssa O.C., Pyno H.H., TonkynoB B.M. Xumuueckuii 3KCIEpUMEHT B IIKoje. 8 kimacc. — M.:
HApoda
5. Anxumuk (http://www.alhimik.ru/) - oguH U3 Tyqmux caiTOB PYCCKOSI3bIYHOTO XUMHUYeckoro MHTepHEeTa
OpPUEHTHPOBAHHBIN HA YUUTEIIS U YUCHHUKA, TIPEIIOIaBaTENIsl M CTYyICHTA.

2. JlutepaTtypa, peKoMeHayemMas 1JIsl y4aluxcs.
- OCHOBHasA Tumepamypa
IMa6puensu O.C. Xumust: 8 kiace : yaeOHUK 171 00111e00pa3oBaTeNbHBIX yupexaeHui. — M.: JIpoda.
- OONONHUMENbHAS TUmepamypa
1. XKypnan «Xumusi B 1IKOJIE»;
2. Konrpen - Xumus ans Beex (http://kontren.narod.ru). - uHGOpMaMOHHO-00pa30BaTENBHBIN CAUT IS TEX,
KTO M3y4YaeT XUMHUIO, KTO €€ MPENoAaeT, A BCeX KTO HHTEPECYeTCs XUMHEH.
3. Anxumuk (http://www.alhimik.ru/) - onuH U3 Tydmmx caiiToB pycCKOS3bIYHOTO XHMMHUYeckoro MHTepHeTa
OpUEHTHPOBAHHBIN HA YUUTEIS U YUYCHHUKA, MPENOo1aBaTeNsl U CTyIeHTa.
4. DHUMKIIONEANYECKUH CIOBAaph FOHOTO XMMHKA



