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PABOYASA NPOTrPAMMA JONOJHUTEJBHOT'O OBPA3OBAHUS
«A3bI XUMHU N>
IosicHuTENLHAA 3aNHCKA

Cozepkanne yueOHOTO mpexmera « XUMHUS» B OCHOBHOM IIKOJIE HEMOCPEACTBEHHO CBA3AHO
C HAyKOW XHMHEH, OTpax)aeT ee OOBEKTHl W JIOTHKY XUMHYECKOTO MO3HaHHs. JTO OOYCIOBJIEHO
pOJIBI0 XUMHH B NO3HAHUM 3aKOHOB NPUPOJBI M MATCPHAIHHOW >KM3HM OOIIECTBA, B PEIICHUH
rno0aneHbIX MpoGJIeM dYenoBedecTBA. B pacKphITHH COAEpKaHUS KYPCOB XUMHH ONTHMAIBHO
COEIMHCHE! 3HAHUEBBIA U IPAKTUKO-OPUCHTUPOBAHHBIH ITOIXOIBL.

Kypc Xxumu¥ OCHOBHOM IIKOINIBI Tpe/laraeTcs M3ydarh B [Ba 3Tafa: B CTaTHKE - COCTaB,
CTpOEHHE M (PU3UYECKME CBOMCTBA BEIIECTB, U B [UHAMHKE - XHMHUYECCKHE CBOWCTBa BEIIECTB,
0OYCIIOBIEHHBIE MX COCTABOM W CTPOCHHEM. PacCMOTpEeHHE TEOpPETHUECKHX BONPOCOB B Hayase
Kypca JaeT yYallUMCH BO3MOXHOCTh O0Jie€ OCO3HAHHO H3y4aTh XHMHIO OJJIEMEHTOB U HX
COC/IMHEHMH, T103BONsET pEeal30BaTh NPUHLMIIE DPA3BHBAIOLIETO OOYYCHHS ¥ OpPraHHU30BaTh
CaMOCTOATENbHYIO JEATENBHOCTh UIKOJIBHUKOB I10 YCTAHOBJICHUIO B3aMMOCBS3EH 3JEMEHTOB
3HAHUM. 3HAYMTEIBHOE HUCIO XMMHYECKHX (aKTOB IO3BOJISET IMOABECTH Y4YaIlUXCs K HX
0DTallHON CHCTEMAaTH3aLKU 1 00OO0IIECHHIO N3YYEHHBIX BOIPOCOB.

OcoOeHHOCTH MPOrpaMMbl COCTOSAT B HETPAIUIMOHHOM TTOXO/IE K H3JIOKEHUIO MaTepuala
(OT MPOCTOro K CJIOKHOMY, OT OOIIEro K YacTHOMY), B OPUTWHAIBHOM CTPYKTYPHPOBAHUY Kypca,
9TO IIO3BOJIATIO COKPATUTh 00BEM TEKCTa Y4eOHUKOB M HCKIIOYUTH HCOAHO3HAYHOCTH TPAKTOBKH
HEKOTOPBIX ~XMMHYECKUX HOHATUH. B cozepkanme BKIIOYEH MpOOJIEMHBIA — MaTepHal,
CTUMYJIMPYIOIIMNA  TBOPYECKYIO  JEATENBHOCTh  YyYallldXCsl, B TOM  YHCIE  3aJaHUS
MICCIIEI0BATENIECKOTO XapaKkTepa, TpeOyIoIue Opraiu3aiii HHAUBHATYIBHOH B IpynIoBON paboOTHI
IIKOJIBHHKOB.

OcHOBHOE cofep:KaHHE Kypca XVIMHHM 8 Kjlacca COCTaBIISIOT CBEEHUS O CTPOSHHU aTOMOB
XVMMHUYECKHX DJIEeMEHTOB; CTPYKType llepmonmyeckod cucreMbl XMMHYECKHMX djieMentos JI. W.
Mengeneesa; O XHMMYECKOH CBSI3M W CTPOCHHH BENIECTBA; O KiacCH(PUKALMKA XHMHYECKHX
peaKkuui; o KIacCU(pUKaUUM, OOIIMX XUMHUYECKHX CBOUCTBaX M Crocofax MONydYeHHs MPOCTHIX U
CIIOXKHBIX BEHIECTB; O 4YMCTBIX BEILIECTBAX M CMECSX; O pacTBOpPAX M ONEKTPOIUTUYECKON
JIMCCOLMALHM.

B cootBercTBUM € TpeOOBAHUAMHN FOCYJAPCTBEHHOTO 00pa30BaTEILHOrO CTAHAApTa B Kypce
NOJMEPKUBACTCS, YTO XHMHsS — HayKa OJKcuepuMmeHTanbHas. [losToMy ang moBblieHHS
00pa3oBaTeNbHOrO YPOBHS W MOJIYyYEHMS HABBIKOB [0 MNPAKTHYECKOMY  WUCIOJIB30BAHUIO
MIOTYYEHHBIX 3HAHUHM B 8 Kilacce MporpaMMoN MpeaycMaTpUBAIOTCA JEMOHCTPALMN A BBIIOTHCHUE
psza abopaToOpHBIX M IPaKTHUECKUX padoT, IJe paccMaTPUBAIOTCS TaKHE METONOJOTMUYCCKUE

IMOHATHA y‘{€6HOI‘O [Ipc/IMCTa, KakK SKCIHEPUMEHT, Ha6J'IIOZ[BHI/Ie, U3MEPCHUE, OIIMCAHUC,
MOJICIIMPOBaHue, TUIIOTC3a, BLIBOA.

OcHogeHble Ueau U 3a0auu Kypea:

L4 (bOpMI/IpOBaHI/Ie OEIOCTHOIO MNpCACTAaBJICHUA O MHPE, OCHOBAHHOTO Ha HpI/IO6pCT€HHI>IX
3HaHHUAX, YMCHHAX, HABBIKAX M cnocobax ACATCIIBHOCTH,

e npuoOpeTeHue olblTa pazHOOOpa3HOM JCATENBHOCTH (MHAMBUAYAIBHON M KOJIEKTHBHOM);




® [IOATOTOBKAa K OCYLIECTBJICHHUIO OCO3HAHHOI'O BBIOOpa WHAMBHIYaIbHOH 00pa3oBaTeNbHOM
Wik npodeccuoHaNbHON AeSITeTbHOCTH;

® OCBOCHHE BAKHEHIIMX 3HAHUH 00 OCHOBHBIX TOHSATHUSAX W 3aKOHAX XHMHU, XUMUYECKOU
CHUMBOJIUKE;

e OBJAJCHHE YMEHMSIMH  HAOMIOJaTh XUMHUYECKHE SBJICHUS, IPOBOJUTH XHUMHUYECKUI
AKCIIEPUMEHT, IMPOBOAUTH PAacyeThl HA OCHOBE XUMHYECKHX ()OpPMYJ] BEIIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIUM;

® pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB M HHTEIUIEKTYyaJbHBIX CIOCOOHOCTEH B mpoliecce
MPOBEJCHUSI XMMHUYECKOTO JKCIEPUMEHTa, CaMOCTOSTENLHOTO NPUOOpETeHHs] 3HAaHUN B
COOTBETCTBUHM C BO3HUKAIOUIMMHU >KU3HEHHBIMH TOTPEOHOCTSIMH,

® BOCIHMTAaHHWE OTHOIICHHS K XUMUU KaKk K OJHOMY M3 (yHIaMEHTAJbHbIX KOMIIOHEHTOB
€CTECTBO3HAHUSA U D3JIEMEHTY OO0IIEYeIOBEYECKOU KYIbTYpHI;

® [PUMEHEHUE I[IOJYYEHHbIX 3HAHUW M yMEHHUH a1 O€30M1acCHOr0 MCIIOJIb30BAHME BEUIECTB U
MaTepUajoB B OBbITY, CEJIbCKOM XO3AHCTBE M Ha IPOU3BOJCTBE, PEIICHUS IPAKTHUECKUX
3alad B TOBCEJIHEBHOM >KU3HHU, MPEAYNPEKACHUS SBICHUH, HAHOCSIIMX BpPEI 3J0POBBIO
4esloBeKa M OKpYXarouleil cpene.

Memoowt u ocnogHble hopmbl KOHmpona:

Meroabl KOHTPOJIA:

Ilo mecmy xoumpons Ha smanax o00yyeHus: TpPeNBAPUTENbHBIN (BXOAHOMN), TEKYIIUN
(omepaTuBHBIN), UTOTOBBIN (BHIXOIHOM ).

Ilo cnocoby oyenugaHus: «OTMETOYHAS» TEXHONOTUS (TPAAUIMOHHAS), «KAYECTBEHHAS
TEXHOJIOTHUS (COUeTaHUEe METOJIa HAOIIOACHHS C SKCIIEPTHOW OLEHKOH, T.€. YCBOWJI — HE YCBOMII,
OBJIIAJIeIl — HE OBJIAJIEN).

Ilo cnocoby opeanuzayuu KOHmMpOJA: B3AUMOKOHTPOIIb, KOHTPOJIb YYUTENS, CAMOKOHTPOJIb.

Ilo edywum ¢hynxyusam: TMarHOCTUIECKUI, CTUMYTUPYIOLINI, KOHCTATUPYIOIIHA.

Ilo cnocoby nonyuenus ungopmayuu 6 xooe KOHMpPOAs: YCTHBIA METOJI (BKIJIIOUAET OMPOCHI,
cobeceloBaHUs, 3ayeTbl), MHCbMEHHBIH MeTOJ (MCHOJb3yeT KOHTPOJIbHBIE, pa3IU4yHbIE
MPOBEPOYHBIE PaOOTHI), MPAKTUUECKUII METOJ (COCTOMT B HAOJIOJIEHHE 3a XOJIOM BBITIOJHEHUS
MPAaKTUYECKUX U Ja00paTOPHBIX PaboT, a TaKKe MPOEKTOB).

DOopMBI KOHTPOJIS:

- cobecedosanue (UCTIONB3YyeTCs Ha BCEX dTanax 00y4eHus, IOMOraeT BhIACHUTh TIOHUMaHHUe
OCHOBHBIX IIPUHLIMIIOB, 3aKOHOB, TEOPHUH);

- ycmHulii onpoc (MCHONB3YIOTCS [UIS OINEpaTMBHOM NPOBEPKHU YPOBHS TOTOBHOCTH K
BOCITPUSITHIO HOBOT'O MaTepuaa);

- camocmosmenvHas paboma (ABISETCS TUMUYHOW (OPMOIM KOHTPOJS, MOApa3yMeBaeT
BBITIOJTHEHUE CaMOCTOSITENbHBIX 3a/1aHui 0€3 BMEIIaTeIbCTBA YUUTEN);

- NUCbMeHHAs KOHmpOavbHas paboma (MEpevYeHb 3aJaHuld WM 3a7ad, KOTOpbIe
BBITNIOJHSIOTCS B TUCBbMEHHOM BHU/IE);

- Ouckyccusi (MOKeT OBITh OpraHM30BaHa Kak B NMHCbMEHHOW, Tak U B YCTHOH (opme,
HCIIONB3YET COYETaHNEe METOJ/IOB OMPOca U COOECEeI0BaHMs ),

- Habnwoenue (MPUMEHSETCA Ha ypPOKax-MPAaKTUKyMax M TMOJpPa3yMeBAET OTCIEKUBAHUE
(dbopMHpOBaHUS YMEHH, HABBIKOM U IIPUEMOB MPUMEHEHUS MPAKTUUECKUX 3HAHUN).

Hacrosimass mporpamMma coctaBieHa Jjsi ydammxcsi 8 kiaccoB. Pabouas mporpamma
cocraBjeHa Ha ocHoBe lIpuMepHON OCHOBHOH 0Opa3oBaTeNbHON MporpamMmbl 00pa30BATEIBHOIO
yupexaenusi. OcHoBHas mkona. Ctannaptel Broporo nokosienus / [coct. E. C. CaBunoB]. — M.:
IIpocsemenune, 2011 wu aBropckoit mnporpammel HosommuHckoro WM.M., Hosommuckon H.C.
«Xumus» s 8 kiacca o011eo0pazoBaTebHbIX yupexkaeHui. - M.: «Pycckoe cloBO - y4eOHUKY,
2012. Pabouas nporpamma paccuntana Ha 64 yaca (2 4yaca B HEJIETIO).

JlanHas nporpamma peanusyercs yepe3 Y MK:

1. Pymsutuc I'.E., ®enpaman @.I'. COopHUK camocTOsATEIBHBIX padboT 8 ki1.:— M.: Pycckoe cioBo,

2012.




2. Pynzutuc I'.E., ®enpaman @.I". Tumbl XumMudeckux 3aaad u cnocoObl ux pemeHus. 8-11 kmacc.
000 «H3marenscTBo OHUKCY, 2012.

OcHOBHOe coJep:kaHue TeM Y4e0OHOro Kypca

IIporpamma kypca xumnu 8 kiaacca. Asropsl Pymsuruc I'.E., ®eabaman @.I'.
(1 yac B Hemexn10, Beero 33 yaca). MaTtepuall, KOTOPBIM MOJICKUT U3YUYCHUIO, HO HE BKIIIOYACTCS
B TpeOOBaHUS K YPOBHIO IMOATOTOBKH BBIMYCKHHKOB, U3YYAIOIIUX XHUMHUIO 06a uaca B HEJEIIO,
BBIJIETICH KyPCUBOM.

BBenenne (3 yaca).

[Tpenmer xumuu. BemecTBa u ux ¢usnueckue cBoiicTBa. Yactuiibl, 00pa3yroiue BelecTsa.
AtoMbl u MoJekydel. Macca aroma. OTHOcUTENbHAs aTOMHas Macca. AmomHas eouHuya
Maccol. XuMudeckue 3eMeHThl. CHMBOJIBI XUMUYECKUX 371eMeHTOB. [lonaTue o koaddunrenTax.
JdemoHcTpaumu:

1. Ilepuoanueckas cuctema xumuieckux snemenToB J[.1.Menneneena.

2. PaznoxxeHue nepokcua BoJ1opoaa 0e3 KarainusaTopa U B €ro IpUCyTCTBUH.

3. Oxpacka jJjaKkMyca B pa3iIMIHBIX Cpelax.

4. Konnekuuu u3aenui U3 sxxesnesa, aTloOMUHUS U CTEKJIa.

S. @axTbl, NMOATBEPXKIAIOIINE PEATbHOE CYIIECTBOBAHME MOJEKYJ: HCIApPEHUE BOJBI, TYyXOB,
MepeMEeNINBaHUE JIBYX Pa3HBIX BEIIECTB (BOAa M MEpMaHTaHaT Kajus) B pe3yibTaTe XaoTHYHOTO
JBIKEHUS MX YaCTHII.

IIpakTuueckas padora 1. Ilpuembl oOpamieHus ¢ nabopaTOpHBIM 000OpyAOBaHHEM (TOCyna,
na00OpaTOpHBI IITATHUB, HAarpeBaTelbHbIE MPHUOOPHI) M OCHOBBI OE30MACHOCTH IpH paboTe B
XUMHYECKOM KaOMHeTe.

IIpakTuyeckass padora 2. BemectBa n ux (usmyeckue cBONCTBA (ONMHMCAHUE CBOMCTB BEIIECTB,
Hanpumep rpadura, BoAbl, TOBAPEHHOW COJM WM caxapa, MeIu, Mella, MeJHOTO Kylopoca, jKee3a
UT. 1.).

Tema 1. Ctpoenue atoma. Ctpykrypa [lepuoanueckoii cucTeMbl XMMHYECKHX 3J1IeMEHTOB
J. I. MenpaeneeBa (3 uaca).

CocraBHble yacTH aroma: SiApO (MPOTOHBI U HEUTPOHBI), AJIEKTPOHBI, UX 3aps] M Macca.
@du3nuecKuil CMbICI aTOMHOTO (IOPSAKOBOTO) HOMEpa XHMMHYECKOro sjaemMeHTa. CoBpeMeHHOoe
oTpesieNieHue XUMHUYECKOTo 3JieMeHTa. M30Tonbl — pa3HOBUAHOCTH aTOMOB OJHOTO M TOrO K€
XUMHYECKOTO DJIEMEHTA.

CtpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX JBAJLATH XUMHUYECKUX 3JIEMEHTOB.
[TonATHEe 00 3MEKTPOHHOM CJlo€ (PHEPTeTHUYECKOM YPOBHE), O 3aBEPLICHHOM M HE3aBEPILIEHHOM
ANEKTPOHHBIX  CHOSIX. MaKCUMaJIbHOE UHCJIO JJIGKTPOHOB HA HHEPreTHYECKOM YPOBHE.
Knaccugukanus 31eMeHTOB Ha OCHOBE CTPOEHUS MX aTOMOB (METaJUIbl U HEMETAJLIbI).

Crpykrypa Ileprnonnueckoid CUCTEMBI XMMHYECKUX AJIEMEHTOB M JJIEKTPOHHOE CTPOEHHE
aroma. Manble 1 OoJbIIve nepuo/isl. ['pynnbl U MOATPYIITBl XUMHUYECKUX JIeMEHTOB. Du3nueckuii
CMBICI HOMEpPOB Nepuoaa U rpymimbl. M3MeHeHne HEeKOTOPBIX XapaKTepUCTUK U CBOMCTB aTOMOB
XUMHUUYECKHUX DJJIEMEHTOB (3apsl sAlpa, paguyc aToMa, YMCIIO JIEKTPOHOB, JBMIKYILIHUXCS BOKPYT
s]ipa, METAJUIMYECKUE U HEMETAJUTMUECKHe CBOWCTBA aTOMOB 3JIEMEHTOB U JIp.) B MaJIbIX MEpHOJaX
U TIABHBIX NOATpymNnax. XapakTepUCTHKa XMMHUYECKOIO JIEMEHTa Ha OCHOBE €ro IOJIOXKEHHS B
[Iepnonnueckoil cucTeMe U CTPOCHMS aTOMA.

JdeMoHcTpanum:

1. [Tepuonnueckas cuctema xumMu4eckux 3meMenToB Jl. V1. Menneneena.

2. Tabmuna «M30TOmbI KUCIOPOIaY.

3. Ilnakat ¢ snexkrpoHHbiMH cxeMamu atoMoB H, He, Li, Ne, Na, Ar, K, Ca.

Tema 2. Xumnueckas cBsizb. CTpoeHue BemecTBa (8 yacon).



Xumuyeckue ¢Gopmynsl. HMumekc. OTHOcHTenbHAs MOJEKYIspHAs Macca BelecTBa.
Boruncnenus no xumuueckuM opmynam. [IpocTeie u ciioxHbIE BElIecTBa.

[loHsiTUA O BAJIGHTHOCTH W XUMHUYECKOM cBsi3u. KoBasieHTHast CBsi3b, ee 0Opa3oBaHHE Ha
pUMepax MOJIEKYN XJIOpa, a30Ta M XJIOPOBOAOPOAA. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.
[lonsipHast U HemoJisipHAsT KOBAJICHTHBIC CBS3U. DJIEKTPOOTPULIATEIBHOCTh aTOMa XHMHYECKOIO
3JIEMEHTA.

BemectBa MonexymsipHoro crpoenus. Monexkyaapuas kpucmaniiuyeckas peuiemkda. 3aKoH
ITOCTOSIHCTBA COCTABA.

Honnast cBsi3b, ee oOpa3oBaHME HAa MNpPUMEpe XJIOpHAa HaTpus. BermiectBa HWOHHOTO
(HEMOJIEKYISIPHOTO) CTPOCHUSL. HOHHAL KpUCMANIUYeCcKas peuemxKd.

[Tonsitue creneHu okwucieHus. OrnpenesieHUe CTENEHU OKHUCICHHS aToMa B COEAMHEHUHU.
CocraBiieHne XUMHYECKUX POpMYJT OMHAPHBIX COSAMHEHUI MO CTENEHSIM OKHCIIEHUS aTOMOB.

KonuuectBo BemectBa. Mosib — eauHMIla KoJudecTBa BemiecTBa. Yucio ABoraipo.
MousipHas macca.

JdemoHcTpauuu:

1. [Tepuonnueckas cuctema XuMu4eckux 3meMenToB /1. I.Menneneena.

2. OOpa31bl MPOCTHIX U CIOKHBIX BEIIECTB.

3. [InakaTel co cxemamu 00pa30BaHUs KOBAJICHTHON M HOHHOM XMMHUYECKOH CBSI3U.

4. Monenn MOJNEKYISpHBIX (caxap, YIVIGKUCHIBIM ra3, HWOA) W HMOHHBIX (TOBapeHHAsl COJIb)
KPUCTAJUTMYECKUX PELIETOK.

5. Bosronka iozga, HadTanuHa.

6. O0Opa31bl HOHHBIX COCTMHCHH.

7. PaznuyHbie coeAMHEHUST KOJTUYECTBOM BEIIECTBA | MOJIb.

8. OmbIThI, pacKphIBAIOIIUE B3aUMOCBS3b CTPOCHHS BEIIECTBA C €ro CBOMCTBaMU (BO3TOHKA KO,
HarpeBaHue MOBaApPEHHOU COJIN).

JladopaTopublii onbIT 1. OnpeneneHne NprUHAIEKHOCTA BEMIECTB K MPOCTHIM WM CIIOKHBIM IO
ux Gopmymnam.

Pacuernsble 3agaun:

1. Beruncienre OTHOCUTENHHOM MOJIEKYJISIPHON MacChl BEIIECTBA.

2. Boruncnenue MaccoBOil 1011 aTOMOB XMMHUYECKOTO 2JIEMEHTa B COEIMHEHUU.

3. Boiuucnenue Maccogblx OMHOUEHUL MeHCOY XUMUYECKUMU DNeMEHMAMU 8 OAHHOM Geujecmae.

4. Pacuetsl ¢ uCMONB30BaHHEM (PHU3NYECKUX BEIMYMH «KOIWYECTBO BEILIECTBA» U «MOJISIpHAsS
Maccay.

5. Yemanosnenue npocmeitiweti hopmynvl gewgecmaa no Macco8bim 00M 1EMEHMO8.

Tema 3. Knnaccudukanus ¢10KHbIX HEOPraHHYECKUX BemecTs (6 49).

Oxkcuppl. Onpenenenue, COCTaB, HOMEHKJIaTypa U KJIacCU(pUKaLUS.
OcHoBanus. OmnpeneneHne, cocTaB, HOMEHKIaTypa W kinaccudukanus. Kucnorel. Onpenenenue,
COCTaB, HOMEHKJaTypa u kinaccudukanus. Cmpyxkmyphwvie hopmynvt kuciom. Comu. OnpeneneHue,
COCTaB, HOMEHKJIATypa M KJIacCU(UKAIIHSL.

JdemoHcTpaumnu:

1. [lepuonnueckas cuctema xumuieckux 3neMenToB /1. l.Menaeneena.

2. Tabnuma «PacTBOpUMOCTb KUCJIOT, OCHOBAHHM, COJIEH B BOJIEY.

3. O6pas1bl OKCUAOB, OCHOBAHUH, KUCIIOT U COJIEH.

JlabopaTopHbiii onbIT 2. OmnpeneneHne NPHUHAIEKHOCTH COCIUHEHHW K COOTBETCTBYIOLIEMY
KJaccy (OKCHIbI, OCHOBAHHMSI, KUCIIOTHI, COJIM) TI0 UX (popmyram.

PacyeTHble 3a1aum:

Pemrenue 3a1au no marepuany TeMBbl.

Tema 4. Xumnueckue peakuuu (S 4acoB).
®dusznueckue W XUMHYECKHE SBJICHHS. XWMHUYECKHE peakuuu. [Ipu3HakKu XUMUYECKUX
peaKuHﬁ. BaKOH COXpaHeHI/ISI MAacCChI BCIICCTB HpI/I XUMHNYCCKUX peaKLIHHX. YPaBHeHI/ISI XHUMHWYCCKUX



peaknumii. CocTaBlieHHE YpaBHEHHH XUMUUECKUX peakuuii. Kimaccupukaus XuMU4eCKUX peakiuid:
1) mo nmpu3HaKy BBIICJICHUS WK TTOTJIOMICHHS TETUIOTHI (3K30- U SHAOTEPMUUYECKHUE PEaKINu), 2) 10
YHCIy U COCTaBY MCXOJHBIX BELIECTB U MPOAYKTOB peakluu (peaklMy COEIMHEHUs, Pa3JIoKEeHNUs,
3amenieHuss U oOmeHa). Tepmoxumuyeckue ypaBHEHHUs. BbIUMClIeHHS 1O XUMHUYECKUM U
MepMOXUMULECKUM YPABHEHUSM.

ATOMHO-MOJIEKYJIsIpHOE yueHHe. 3HaueHue padbot M.B.JlomoHOCOBa B pa3BUTHH XUMHUH.
JdemoHcTpaumnu:
1. ITpumeps! (pu3HUecKUX SBICHUINA: IIJIaBICHUE U OTBEpieBaHue napaduHa.
2. [Tpumep XMMHUYECKOTO SIBICHUS: TOpeHHe napaduHa.
3. [Ipu3Haku XMMHUYECKUX PEaKIMii: ”3MEHEHHUE [[BeTa (B3aUMOACHCTBIE HOUAa Kalusl ¢ XJIOPHON
BO/IOI); oOpa3oBaHue ocanka (moiiydeHue cynbdara Oapuisi); BbIICICHHE raza (B3aUMOJICHCTBUE
CEpHOIl MIM XJOPOBOJAOPOJHOM KHUCIOTHI C METAJJIOM); BBbIJIEJICHHE CBeTa (FOpeHHe IyYUHBI,
Mar"usi); IOsIBJIE€HUE 3amaxa (IOJIyueHUE YKCYCHOM KHCJIOThI); BBIJCJIICHUE WM IOIVIOIIEHUE
TEIUIOTHl (HEWTpalu3alus CHIBHOM KHUCIOTHI CHJIBHBIM OCHOBAaHHUEM, pa3jOoKEHHE THIPOKCHIA
meau(1l)).
4. OnbIT, MOATBEPKIAIOIIUIN 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
S. Peakuuu coeMHEHUsT — TFOPEHUE MAarHus WM yriisl (3K30TEPMHUYECKHE PEaKLUU), pa3IoKeHUs
ruapokcuaa meau(Il) (3rmoTepMuyeckas peakiys), 3aMeIeHs] — B3aUMOJICHCTBHE LIMHKA, Kele3a
C pacTBOpOM KHCIOTHI win cyiabdparta meau(ll), oomena — B3ammojeiicTBue cynbhara HATPHUS U
xJyiopua 6apus, COISTHON KUCIOTHI U HUTpaTta cepedpa u T. 1.
JlabopaTopublii onbIT 3. dusnueckue sBieHUs (HaKaJIMBaHUE CTEKJISIHHOM TpPYOKH B IJIaMEHU
CHUPTOBKU WJIM TOPENIKH).
JlabopaTopublii onbIT 4. XuMUYeCKHE SBJICHUS (HAKAJIMBAHWE MEIHOW TPOBOJIOKH WIIU
TIJIACTUHKH).
JlabopaTopHblii onbIT 5. TUIIBI XUMUYECKUX PEAKITUH.
IIpakTnuyeckass padora 3. [Ipu3HakM XUMHUYECKMX peakuuii: 1) B3aUMOAEWCTBUE COJISTHOU
KHUCJIOTHI ¢ KapOOHATOM KaJbIus (MEJIOM HJIM MpamopoMm); 2) nonyuenue runpokcuaa meau(Il); 3)
U3MEHEHHE OKpacku (eHondTanrenHa B pacTBOPE MbUIA MM CTUPAJIBHOIO MOpOLIKa; 4)
B3aMMO/JICHCTBIE OKCH/IA KAJIbIIHS C BOAOH.
PacuerHble 3agaun:
1. Beluucienusi mo ypaBHEHHUIO XMMHUYECKOM peakIMM KOJMYECTBa BELIeCTBa MM Macchl IO
M3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOMIMX WJIM OOpa3yloluxcs B
peaxKuu BEeIIecTB.
2. Pacuemvl no mepMOXUMU4eCKUM YPAGHEHUSIM.

Tema 5. PacTBopbl. Ji1eKTpoauTHYecKas Auccounanus (7 yacon).

Uuctble BemectBa M cMecu BemiecTB. CrocoObl pa3feNneHus CMecel: OTCTauBaHue,
¢bubTpOBaHKe, BBIIAPUBAHUE.

Ilonamue o pacmeopax. Ilpoyecc pacmeopenus. [uopamvl u Kpucmanio2uopamol.
MaccoBasi 011 pacTBOPEHHOIO BEIIECTBA B pPAacTBOpe. 3HAYEHHE pPacTBOPOB B MPHUPOJE,
MIPOMBIIIJIEHHOCTH, CEJTbCKOM XO035HCTBE, OBITY.

[TonsstTue 00 SIEKTPOIUTUYECKOM JUCCOIMALMHU. OJEKTPOJIUTBI M HEDJIEKTPOJUTHI.
MexaHu3M 3JEeKTPOIMTHYECKOW TUCCOLUALMN AJIEKTPOJIUTOB C MOHHOM M KOBAJEHTHOM MOJSPHOU
cBA3b10. I'maparanus noHOB. OCHOBHBIE IOJIOKEHUS TEOPUU AIEKTPOJIUTUYECKONW TUCCOLUALINU.
CpoiictBa moHOB. Crenenp naucconmanuu. CuibHble U cinadble 37eKkTpoiuThl. CocraBiieHue
ypaBHeHMI auccouuanyu. KHCIOTB, OCHOBaHHUS M COJM B CBETe IMpeJCTaBIeHUH 00
AIEKTPOIUTHYECKOHN Aucconuaniu. OO1re CBOHCTBAa PaCTBOPOB AJIEKTPOJIUTOB.

Cpena BOAHBIX pacTBOPOB 3JEKTPoauTOB. OKpacka HHAMKATOPOB (JIakMyc, ¢eHondrazenH,
METHJIOPAHK) B BOJIE, pacTBOpax KUCIOT U mienoueil. [louarue o BogopoaHom nokasarene pH.

Peakuuu noHHoro oOMeHa M yciOBUs MX NpoTeKaHHs. MIOHHO-MONEKyIsipHbIE ypaBHEHUS
peakuui M IpaBWia UX cocTaBiieHUsA. OTIMYMEe KPaTKOro MOHHO-MOJIEKYJISIPHOTO YPaBHEHUS OT
MOJICKYJISIPHOTO YpaBHEHHs peakiuu. Peakiuu oOMeHa, IpoTeKaoue NpakTHIeCKu HeoOpaTuMo.



JdemoHcTpanum:
1.Pa3nenenne cMeceit BEMIECTB C ITOMOIIIBIO JIETUTEIIFHOM BOPOHKH.
2.McnpiTaHue BEMIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOIHOCTD.

3. [lmakat «CXeMbl JUCCOITHAIIMHU BEIIECTB C MOHHOW M KOBAJICHTHOM TOJIIPHOMN CBS3SIMUY.

4.BiusiHrie KOHLIEHTPALMK YKCYCHOM KUCIOTHI Ha 3JIEKTPOIPOBOIHOCTh €€ pacTBOpa.

S.Peakiiuu HOHHOTO 0OMEHA MKy paCTBOPaMH AJIEKTPOJIUTOB.
6. Tabnuna «PacTBOpUMOCTb KMCIIOT, OCHOBAHHUM U COJIEH B BOJIEY.
JlaGopaTopHblii onbIT 6. 'unparamnus cynsdara meau(Il).
JomamHuii 3kcnepuMenT. BeipamuBanye Kpucrasuia.
JlaGoparopubiii onbIT 7. OKpacka HHIUKATOPOB B Pa3JIUYHBIX CpEax.
JlaGopaTtopHslii onbIT 8. Peakiinu HOHHOTO OOMEHa.

JlaGopaTopHblii onbIT 9. YCII0BUS MPOTEKAHMSI peaKIMii HOHHOTO 0OMEHa B PacTBOpax.

IIpakTnyeckas padora 4. OuucTka NOBapeHHOU COJIN.
IIpakTuueckas padora 5. [Ipurorosienue pacTBopa U U3MEPEHHUE €ro IIOTHOCTH.
IIpakTuyeckas padora 6. Onpenenenue pH cpensi.
Pacuernsble 3agaun
Pemenne 3amad ¢ uCHoONb30BaHWEM (PU3MUECKOW BEIMYMHBI «MaccoBasi JOJII PACTBOPEHHOTO

BCIICCTBa».

1.0mnpeneneHne MacCoBOM /IO PACTBOPSHHOTO BELIECTBA B PACTBOPE.
2.0mpeneneHre Macc BEHIECTBA W BOJbI, HEOOXOMUMBIX Ul NPUTOTOBJICHUS 3aJaHHOH MacChl

pacTBopa.

3.PacueTsl 0 ypaBHEHUSM PEaKIUii, MPOTEKAIOIINX B PACTBOPAX.

INOYPOYHOE KAJTIEHIAPHO-TEMATUYECKOE IINTAHUPOBAHUE
Kypca «A3bl xumun» 8 kiaccesl (1 yac B Hexedto, 33 yaca 3a ronu).

Ne | NeB Tema ypoka OcHoBHOE XuMunuyeckui Jomamne
n/ | Tem coiepKaHue YPOKAa IKCIIEPUMEHT e 3a/1aHue
n e
Hdar
a
BBenenue (3 uaca).
1 1 [Ipenmer xumumu. Bemectsa u tena. . Konnekiuu
BemecTBa 1 ux XuMus - HayKa o H3JICIUN U3 KeJie3a,
¢uznveckrue CBONCTBA. BEILIECTBAX, UX QIIOMUHUS U CTEKIIA.
CTPOEHUH, CBOMCTBAX
U MIpEBpAIICHUSIX.
XuMUA KaK 4acTh
€CTECTBO3HAHMS U
o0racTb
NeATETbHOCTH
YEJI0BEKa.
2 |2 Yacruipl, oopazyrone | Monekynsl u atomsl. | [l [ICXD
BEIIECTBA. Pa3mep u macca JI.M1.Mennenecena.
OTtHocuTeNnbHAS aroma. ctunHas u 1. DakTel,
aTOMHas mMacca. OTHOCHTEJIbHAs MTOATBEPKIAOIINE




aTOMHAas Macchl.
ATOMHas eTMHHUIIA
MAcCHI.
IIepBonavaibHOE
O03HAaKOMJICHHE C
IICXD.

peanbHOe
CYILIECTBOBaHUE
MOJIEKYJI: HCIIapeHHE
BOJIbL, T Py3us
HepMaHTraHaTa Kajius
B BOJIE.

XUMUYeCKre 3JIEMEHTHI.

X0O. S3bIK XUMUH.
CumBoJbsl X0O.
IlonsTue o
Kod(purmenTe.
TIICXD - uctounux
uHpopmarmu o XJ.

I TICXD
A.N.Menneneesa.

Tema 1. Ctpoenne atoma. Ctpykrypa IICXD JI.U.MenneneeBa (3 uaca).

CocraB atoma 1
aTOMHOTO sijIpa.

CocraB aroma: spo
(TIpOTOHBI,
HEUTPOHBI),
ANEKTPOHBI, UX 3aps
u macca. @u3. cMbICI
MOPSAIKOBOTO HOMEpa
X93. CoBpemMeHHBIE

MOHSITHS «aTOM,
«XD».

. TICXD
JI. . MeHnpeneeBa.

CTtpoeHue 3JIEeKTPOHHBIX
000J10Y€EK aTOMOB
XAMHYECKHUX DJIEMEHTOB
IIEPBOI0 ¥ BTOPOT'0
MIEPHOIOB.

[TousiTue 06
3JIEKTPOHHOU
000J104YKe aToMa,
JHEPTEeTHICCKHUX
YPOBHSIX (CI05IX), O
3aBEPIICHHOM U
HE3aBEPIICHHOM
IHEPTEeTHICCKOM
YpOBHE.
MakcumanbHOE
YHCIIO 3JIEKTPOHOB
Ha YHEPTCTUYECKOM
ypoBHe. CTpoeHue
ANEKTPOHHBIX

obosoyek nepBbix 10
X0D.

. IICXD
HA.N.Menneneena.
M. ITnakar c
AIEKTPOHHBIMU

cxeMaMH aToMoB H,
He, Li, Ne.

Crpykrypa
[Tepuonuueckoi
CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB

JI.1. MenpeneeBa u
3JIEKTPOHHOE CTPOCHUE
aToma.

Crpykrypa [ICX3
.. Menneneena:
MepPHOIBI (Malble U
00JIbI1IKE), TPYIIIBI
(rnaBHBIC U
MMOOOYHBIE).
dusnueckue
CMBICJIBI HOMEpa
TIepHoJia U TPYIIIHL.

. TICXD
JI.M1.Menneneena.

Tema 2. Xumnueckas cBsizb. CTpoeHne BemecTBa (8 yacos).




7 Xumuyeckue Gopmyibl. | XuMuueckas
OTtHocuTeNnbHAs bopmymna,

MOJICKYJISIpHAs Macca. ko3 urueHt,

WHJIEKC, 3aITUCh U
yTeHue Gopmy.
KauectBeHHBIN U
KOJIMYECTBEHHBII
cocTas BeniecTBa. M
U €€ pacyer 1o
XUMHYECKON
(dhopmyIie BelecTna.

8 Beruucnenus no Pemenne pacueTHbix
XUMHUYECKUM 3a/1a4 Ha
dbopmyam. BbIYMCIIEHHE M 1 ®

XD B COCIUHEHHH.

9 [IpocTble u cioXkHBIE [Tonstue o mpocteix | JA.O6pasiisl mpoCThIX
BEILIECTBA. Y CJIO’KHBIX Y CJIOKHBIX BEIIECTB.
BanentHOCTD. BellleCTBaXx. JI. Ilmakat co

Paznuuue noustuit CcXeMaMH

«XD» U «aIpocToe o0Opa3oBaHus
BelIeCTBOY. [[oOHATHE | KOBAJICHTHBIX CBS3EH.
0 BJIEHTHOCTH U O JIO Nel.
XUMUYECKOH cBsi3u. | Onpenenenue
BanentHocts MIPUHAIEKHOCTH
MOCTOSIHHAS U BEILIECTB K MPOCTHIM
TepeMEeHHas. WJIU CIIOKHBIM 10 UX
CnapenHsle u dbopMmynam.
HECIapEHHbIE

SJIEKTPOHBI.

ONEeKTpPOHHBIE U

CTPYKTYpHBIE

(hOpMyIIbI MOJEKYII.

10 Cocranenue hopmyn AJIT" cocraBnenus
OMHApHBIX COeAMHEHUH | (hopMy OMHAPHBIX
0 BaJICHTHOCTSIM COEIMHEHHU 110
XUMHUYECKUX HJIEMEHTOB. | BAJIEGHTHOCTSIM
Onpenenenue aToMoB XO.

IIEPEMEHHON AJIl" onpenenenus
BAJICHTHOCTHU MIEPEMEHHOMN
XUMHUYECKUX HJIEMEHTOB | BaJEHTHOCTH aTOMOB
o ¢popmysam. XD Mo MOCTOSTHHOM
BAJICHTHOCTH
apyroro X0O.

11 OnektpoorpuniatensHoc | [Toustue 30 aroma | Jl. Tabnuna
Th aTOMOB XuMHuueckux | XO. M3menenune 0 | «3Hauenus 20
371€MEHTOB. THIIbI atomoB X3O B aToMOB XO».
XUMHUYECKOHN CBS3H. MepUOIax U TJIABHBIX

MOATpYMIaXx.

12 CreneHb OKUCIIECHHUS. [Tonstue o CO, . TICXD
Cocranenue hopmyi MAaKCUMAaJIbHOM, J.N.Menneneena.
OMHAPHBIX COCAMHEHUH | MIPOMEKYTOUHOM, J. Tabnuma
10 CTENIEHU OKUCJIEHUS] | MUHUMAJIBHOM «3Hayenus 20




XHUMHUYCCKHUX DJICMCHTOB.

3naueHusx CO.
O6o3nauenue CO B
(dhopmynax BEIIECTB.
Omnpenenenne CO
aromMa B
COCAMHEHHH.
CocraBnenune
(bopmyn GMHAPHBIX
coenuaenui mo CO.

aTOMOB XO».

13 KommnuectBo Bemecra. | [lonstue o . Paznuunbie
Mouns. MonsipHas KOJINYECTBE COEIMHEHUS
Mmacca. BemecTBa. MoJb - KOJINYECTBOM

€IMHULA U3MEPEHUs | BelecTBa 1 MOJb.
KOJINYECTBA

BemiecTBa. Yncio

ABorazpo (Na).

MousipHas macca.

14 Pemenne pacuerHbix AJII" pemienus
3a/1a4 ¢ pacyeTHBIX 33134 C
WCIIO0IH30BaHUEM WCIIOJIb30BAHUEM V
MOHSTUH «KOJIMYECTBO M N.

BEILIECTBAY, «MOJISIpHAs
Maccay, «4Ucio
ABorazipoy.
Tema 3. Kinnaccupukanusi cJ10:KHbIX HEOPraHMYeCKNX BelecTs (5 4acoB).

15 Oxkcuapl: onpenenenue, | OKCHIBL . TICXD
COCTaB, HOMEHKIarypa, | Onpenenenue, JI. . MeHpeneeBa.
KJIacCU(pUKAIIHS. COCTaB, . O6pasibl OKCHIOB.

KkinaccuduKkanus mo
arperaTHOMy
cocrosauio u CO
X9. IlpaBumia
HOMEHKJIATYPBI.
Buner XC u Taiet
KP oxcunos.

16 OcHoBaHus: OcHoBaHwusl. . TICXD
ONpECIICHUE, COCTAB, Omnpenenenue, A N.Menneneesa.
HOMEHKJIaTypa, COCTaB, . O6pa3isr
KIacCUpUKaIs. KIaccuuKanus mo OCHOBaHUH.

pacTBOPUMOCTH U . Tabnuma

guciy -OH. IIpaBuna | «PactBopuMocTh
HOMEHKJIATYPHI. KHCJIOT, OCHOBAaHHH,
Tabnuma COJIEH B BOJIEN.
«PacTBOpHMOCTH

KHUCJIOT, OCHOBAHHH,

CoJIEH B BOEY.

Buaer XC u TUIBI

KP ocHoBanmil.

17 Kucnorsr: onpenenennie, | Kuciorsi. . TICXD
COCTaB, HOMEHKJIaTypa, | OnpeneneHue, JA.N.Menneneena.




KJIacCU(pUKAIIHS.

COCTaB,
Kiaccuukanus no
coaepxxanuto O u 1o
yucny H. IIpaBuna
HOMEHKJIATYPHI.
Tabnuna
«PacTBOpHMOCTH
KHCJIOT, OCHOBAHHIA,
COJIEH B BOZEY.
ITonsarue o
KHCJIOTOOOpa3yroe
M DJICMCHTE.
DopmyJibl U
Ha3BaHUS
BaKHEMIITUX KUCIIOT.
Buner XC u Taist
KP xucnor.

. O6pasIsl KUCIIOT.
JI. Tabnuna
«PacTBOpUMOCTH
KHCJIOT, OCHOBAHHIA,
COJIEH B BOIEY.

18 Comnu: onpeneneHue, Comu. Onpenenenue, | A. [ICXD
COCTaB, HOMEHKJIaTypa, | COCTas, JI. . MeHnpeneeBa.
KJIaCCU(UKAIIUS. KJIacCU(PUKALIHS. . O6pa3isl coneil.
[IpaBuna JI. Tabnuna
HOMEHKJIATypPbl «PacTBOpUMOCTD
(cpenHue U KUCIbIe KHCJIOT, OCHOBAHUI,
conu). Tabnuna COJICH B BOJIEY.
«PacTBOpHMOCTD
KHCJIOT, OCHOBAHHIA,
cozel B Boje». AJIT
COCTaBJICHHS
(bopMmyIIBl CONMH
KHCJIOPOJICOACPIKAII]
el kucnotel. Buasl
XC u tuner KP
COJIEH.
19 O06001exHue, O06001enue, JO Ne2,
cHCTeMaTHu3aIus 110 cHUCTeMaTH3aIus 1 Omnpenenenue
teme «Knaccudukamus | koppekuus 3YH MIPUHAIEKHOCTH
CIIOKHBIX yYaImxcs 1Mo TeMe. COSTUHEHUH K
HEOPraHUYeCKUX 3akperuieHue COOTBETCTBYIOLIEMY
BEIIIECTBY. YMEHUS 1aBaTh KJIaccy
Ha3BaHU CIOXKHBIM | HEOPraHUYECKUX
HEOPTaHUYECKUM BEIISCTB 110 UX
BEIIECTBAM, dbopmynam.
KJIacCU(UIIUPOBAThH

UX, COCTaBIIATh
(hopMyITBI OKCHJIOB,
KHUCJIOT, OCHOBAHH,
COJIEH, OTIPENIETATh
Bug XC u tun KP B
CJIOKHBIX
BeIlleCTBAX.




Tema 4. Xumnueckue peakuuu (7 yacon).

20 duznueckue u duznueckue u . Ipumepsl
XUMUYECKUE SABJICHHUS. XUMHUYECKUE (bU3HYECKUX H
XHWMHUYECKUE PEAKIUU. | SBJICHHUS. XUMHUYECKUX SIBJICHUM:

XUMUYECKUE IUIABJICHUE U
peakiuu. OTBEpP/ICBaHUE
XuUMUYeCKue napaduna.
CBOICTBA BEILIECTB. . Ipumepsl
[Ipu3Haky U ycioBus | XMMHUYECKUX SIBJICHUN:
MIPOTEKAHUS ropeHue napaduHa.
XAMHUYECKHUX . IpusHaku
peaKkuuid. XUMHUYECKUX PEAKIUM:
1. u3meHeHue
LIBETA;
2. obpazoBaHue
0cajka;
3. BBIJCJICHHE
rasa;
4. BbLOEIECHUE
CBETA;
5. TOsBJICHHE
3anaxa;
6. BBIJIEICHUE
W
MOTJIOIICHHE
TEIJIOTHI.
JIO Ne3. ®usuueckue
SIBIICHMUSL.
JIO Ned4, Xumnuaeckue
SIBJICHMUSL.

21 3aK0oH COXpaHEHUs MarepuanbHblii . Onpit,

MacChl BEUIECTB. OaaHC XUMUYECKOW | MOATBEPKAAFOIIUN
VYpaBHEeHUsS] XUMUUYECKHUX | peakiuu. OTbBITHI 3aKOH COXPAaHCHUS
peaKuui. M.B.JIomoHOCOBa IO | MaccChl BELIECTB.

00XKUTY METAaJIJIOB.

CocraBnenue YXP.,

peareHTsl U

MPOIYKTHI peaKIuH.

[IpaBuia nonbopa

KOA((HUIIMEHTOB.

22 OCHOBHEIE THIIEI Knaccudukamms J. Peakuus
XUMHUYECKUX PEaKIUH. XUMHUYECKUX COCIMHEHUS

peakuuii Mo Yucity (3K30TEpMUYECKast) -
HCXO/IHBIX BEIIECTB | TOPEHUE YIJIsl.

U IIPOLYKTOB M. Peakuus

peakiuu paznoKeHus
(coenunenue u (3HIOTEpMHUUECKAS) -
pazoKeHHE). paznoxXeHue
Knaccudukamms rugpokcuaa meau Il.
XUMHUYECKUX

peaKkuuii mo




TerIoBoMy D PeKTy
(?K30- 1
SHJOTEPMHUYCCKHE
peakiun). TXVYP.
OTpaboTka HaBBIKOB
cocraBienust Y XP.

23

OcCHOBHBbIE THIIBI
XMMHYECKUX PEAKIUI
(3akperuieHue).

Knaccudukanms
XUMHYECKHX
peaKkuuii Mo yucimy
WCXOJTHBIX BEIICCTB
U IPOAYKTOB
peakuuu
(3amemeHue u
oOMmeH). OtpaboTka
HAaBBIKOB
cocraBiyicHust Y XP.

J. Peakums
3aMEIICHHS -
B3aUMOJICHICTBHE
IUHKA U COJITHOU
KHCJIOTBHI.

M. Peakust oOMeHa -
B3aUMOJICHICTBHE
cyns(dara HaTpUs U
xjopuaa oapusi.

JIO NeS. Twurmer
XUMUYECKUX PEAKITUH.

24

IIpakTnyeckas padora
Nel «Ilpusnaku u
TUNIBI XUMHYECKHX
peakuuiin.

[ToBTOpeHue npasun
Tb nipu pabote B
XUMHYECKON
J1a00paToOpHH.
OTtpaboTka HaBBIKOB
oOpareHus ¢
1a00paTOPHBIM
o0opynoBaHuEM U
peaKTHBaMHU.
3akperyieHre 3HaHUH
BHEITHUX MTPU3HAKOB
XUMHYECKHX
peakuuii. OTpaboTKa
HaBBIKOB
MIPOBE/ICHUS OIBITOB,
OTHCaHUS
pe3yabTaTOB U
¢dbopmyaMpoBaHus
BBIBOIOB. OTpaboTka
HAaBBIKOB
cocraBieHus Y XP.

25

Pemenue PaCUYCTHBIX
3a1a4 110 YpaBHCHUAM
XUMHUYCCKUX peaKuHﬁ.

WNudopmanus o
peaKkIusx,
cienymruas u3 ux
VXP. Pemienne
pacyeTHBIX 3a/1a4 1o
YV XP Ha HaxOxkJeHUE
MaccChl WIN
KOJINYECTBA
BEIIECTBA UCXOIHOIO
BEIIECTBA WIIH
MPOYKTa PEaKIIUH.
AJIT" pemienus
pacyeTHBIX 3a/1a4 10
YXP.




26

O0o001eHue,
CHCTEMAaTH3aINsI 3HaHUH
o TeMe «XHUMHYECKHE
peaKuumn».

OTtpaboTka u
3aKperieHue YMEHUS
Y HAaBBIKOB
yUalluxcs pa3auyaTh
bu3.m XuMm.
MPOIIECCHI,
YKa3bIBaTh IPU3HAKU
XHM. peaKuuid,
pacro3HaBaTh TUIIbI
XUM. peaKuuid,
cocTaBiATh Y XP,
peuiaTh pacueTHbIe
3agaun mo Y XP.

Tema 5. PacTtBopbl. DilekTposuTHYecKasi fuccouuanus (7 4acos).

27

[TonsiTue o pacTBOpax.
[Ipouecc pacTBopeHwUs.
Kpucrannoruaparsi.

Ilonstue o
pacTBopax.
PactBopenue -
(U3HKO-XUMHYCCKUN
nporecc. IK30- U
SHIOTEPMUUECKHUE
s dexTh mporecca
pacTBOpEeHHUSI.
I'mnpartsl u
KPUCTAJIJIOTUIPATHI.
3HaueHue
pacTBOpPOB.

JIO Ne6. ['maparanus
cynedara meau I1.

28

Beipaxenue
KOJIMYECTBEHHOT O
cocTaBa pacTBopa.

ITonsaTne o MaccoBou
JIOJT PaCTBOPEHHOTO
BEIIECTBA B paCTBOPE
. Pemrenue
pacYeTHBIX 3aj1a4 C
HCITOJIb30BaHUEM
¢buznueckoi
BEJIMYUHBI ©® (B
JIOJIIX OT €IMHHUIIBI 1
B %): onpezneneHue
® P.B. B p.-pe;
oTpeiesieHUue Mace
BEILIECTBA U BOJIBI,
HEOOXOIUMBIX I
MIPUTOTOBIICHUS
pacTBopa; pacyeThbl
mo YXP,
MIPOTEKAOIIHE B
pacTBopax.

Jdomammui
JIKCIIEPUMEHT.
BripamuBanue
KpHCTaJIa COJIH.

29

IIpakTHyeckas padora
Ne2 «IIpuroroBJieHue
pacTBOpa M U3MepeHne
€ro IJIOTHOCTH.

[ToBTOpEeHue npasun
Tb npu pabote B
XUMHYECKON
n1abopaTopuu.
OTpaboTKa HABBIKOB




oOparieHus ¢
1a00paTOpHBIM
000pyI0BaHUEM.
OTtpaboTka HaBBHIKOB
MIPUTOTOBIICHUS
pacTBOPOB C
yKa3aHHOW MaccOBOM
J0JIer
PacTBOPEHHOTO
BEILIECTBA,
W3MepeHus uxX
IJIOTHOCTH,
T10JIb30BAHUS
Tabnuiein
«lImoTHOCTH
pacTBOpOB
HEKOTOPBIX BEIIECTB
C pa3IM4HOM
MACCOBOM JOJICH».

30 DNEeKTpOoIUTHYECKAs DIEKTPOIUTHI U . UcneiTanue
U CCOLTAIMS. HE3JIEKTPOJIUTHI. BEILECTB U UX
Mexanusm D] pacTBOpPOB HA
BEILIECTB 3IEKTPONPOBOAHOCTb.
MOJIEKYJIIPHOTO U . CxeMmbl
HEMOJIEKYJISIPHOTO Jcconuanuu
CTPOCHMUS. BEILIECTB C MIOHHOW U
I'mpoparanyst HOHOB. KOBaJICHTHOM
TIOJISIPHOM CBSI3SIMU.
31 OcHoBHbI€ TIOJIO)KEHHUST | OCHOBHBIE J. Bnustaue

TEOPHUH
AIEKTPOJIUTUYECKON
mucconuanuu. CreneHn
JIMCCOILAIINM.
CuIIbHBIE U cIa0bIe
3IEKTPOJIUTHI.

nonoxxkerus TO/I.
Hownsl, cTpoeHue 1
CBOMCTBA.
Knaccudukanus
HOHOB I10 COCTaBy
(mpocThie 1
CIIOKHBIE), 1O
3apsiy (KaTHOHBI U
aHuoHsl). [lonstue o
CTETIEHH
JUCCOLUAIUH.
®dakTopsl,
BIIUSIIOLIME HA
CTETIEHb
JUCCOLMAINU:
KOHIICHTpaLus U
TeMIeparypa
pacTBopa, npupoia
pacTBOpUTENA U
ANEKTPOJINTA.
CubHble U cradble
AJIEKTPOJIUTHI.

KOHICHTpAaIun
YKCYCHOM KHCJIOTBI Ha
AJIEKTPOIPOBOAHOCTD
ee pacTBopa.
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Kucnotsl U ocHOBaHUA B

AJIT" coctaBneHus




CBETE TCOPUU ypaBHeHUH D/I.
3JIEKTPOJIUTUYECKON Kucnotsl u

U CCOIUALUY. OCHOBaHMS, UX
JUCCOIMAIUS U
ONpEEICHUS B CBETE
TO/. Obmue
CBOMCTBa PacCTBOPOB
KHUCJIOT U OCHOBAHU.
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7 Conu B cBete Comnu (cpennue u
MPEACTABICHUN TEOPUU | KHUCIIBIE), UX
ANEKTPOIIUTUYECKON JUCCcOLUanus U
JUCCOLUAIIH. OIIpE/ICIICHUE B CBETE

TOJI. CpaBHEHUME
CBOMCTB KHCJIOT,
OCHOBAaHHUH, COJIEH.

TpeOoBaHusA K YPOBHIO NOATOTOBKHU 00y4a0LIUXCH.
M3yyenne XMMuu HapaBJI€HO HA JOCTHKEHHE CIEAYIOIIMX LEIIeH:

1. IMYHOCTHBIX:

>(opMHUpPOBaHUE UYBCTBA TOPJIOCTH 32 POCCUNCKYIO XMMHUECKYIO HAYKY;

>(opMHUpOBaHUE 1EIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAaKTUKH;

>(opMHUpOBaHUE OTBETCTBEHHOI'O OTHOIICHHUS K YUYEHHUIO, TOTOBHOCTb M CIOCOOHOCTh
00ydJaronmxcst K CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO;

>BOCIMTAHUE OTBETCTBEHHOI'O OTHOIIEHHUS K MPUPOJIE, OCO3HAHUS HEOOXOIUMOCTH 3allUThI
OKpY’Karollel cpesibl, CTPEMIICHHUS K 3J0POBOMY 00pazy >KU3HU;

>TOHUMaHNe 0COOEHHOCTH )KM3HU U TPyZa B YCIOBUAX MH(POPMATH3aLUU O0IIECTBA;

>(opMHupoBaHUE TBOPUECKOTO OTHOLIEHMS K Mpodemam;

>MOATOTOBKA K  OCO3HAHHOMY BBIOOpY HHIUBUAYyalbHOW  00Opa3oBaTeNbHOM WU
npodeccuoHanbHON TPaeKTOpHUY;

>YMEHHUE YIPABIIATH CBOEH O3HABATEIBLHON JEATENBHOCTBIO;

>yMEHHE OLIEHUBATh CUTYALMIO U ONEPATHUBHO MPUHUMATH PEIECHUsI, HAXOAUTh aJIeKBaTHbHIE
CIocoObl MOBEACHMSI U B3aHUMOJCIHCTBHUS ¢ MapTHEpaAMU BO BpeMsi y4eOHOM M HIpOBOM
JESTEIBHOCTH;

>(opMupoBaHUEe MO3HABATENbHON M MH(GOPMAIMOHHON KYJIbTYpbl, B TOM YHCJE pa3BUTHE
HABBIKOB CaMOCTOSITENIbHON pabOThl ¢ y4eOHBIMH MOCOOMSMHU, KHUTaMH, JOCTYIHBIMHU
COBPEMEHHBIMU UH(POPMALMOHHBIMU TEXHOJIOTHSIMU;

>pa3BUTHE TOTOBHOCTH K PEIIEHHWI0O TBOPYECKMX 3aJay; CIIOCOOHOCTH OLEHUBATh
po0OJIEMHbIE CUTYaI[MH U ONIEPAaTUBHO MPUHUMATh OTBETCTBEHHBIE PELICHUS B PA3IUUYHbBIX
NPOAYKTHBHBIX BUIAX NEATEIBHOCTH (ydueOHas, MOMCKOBO-UCCIIEAOBATeNbCKasl, KIIyOHas,
MIPOEKTHasA, KPYXKKOBas U JIp.);

>(opMupoBaHNEe XHWMHUKO-IKOJIOTHYECKON KYJIbTYpPbI, SBISIOMIEHCS COCTABHOM YacThIO
HKOJIOTHYECKOM 1 00IIel KYIbTyphl, 1 HAyYHOTO MUPOBO33PEHUSI.

2. MeranpeaMeTHbIX:

>HaBbIK CaMOCTOSITEILHOTO TPUOOPETEHHsT HOBBIX 3HAHUM, OpraHu3aluu y4eOHOU
JeATEIbHOCTH, IIOUCKA CPEICTB €€ OCYIIECTBIICHUS;




>IJaHUPOBAaHUE, KOHTPOJIb M OICHMBAHUE YYEOHBIX JEHCTBUH B COOTBETCTBUU C
IIOCTaBJIEHHOM 3ajjaueil U yCIOBUsAMU €€ peanu3aluu;

>MOHUMaHue TpoOJIeMbl, YMEHHE CTaBUTh BOINPOCHI, BBIABHIaTh THUIIOTE3Y, JaBaTh
OTIpeNieNIeHUs] MOHATUSAM, KJacCu(UIUpPOBaTh, CTPYKTYpUPOBATh MarepHall, IpPOBOIUTH
9KCHEPUMEHTHI, apryMEHTUPOBaTh COOCTBEHHYIO MO3HUILMIO, (OPMYJINPOBATH BBIBOIBI U
3aKJII0UYEHUS;

>yMEHHUE U3BJIEKaTh MHMOPMALIMIO U3 Pa3IMYHbIX KICTOUHUKOB, BKJIIOYasl CPEJICTBA MACCOBOM
UHpOpMaLlMK, KOMIIAKT-IUCKHM Yy4yeOHOro Ha3HadeHus, pecypcbl BcemupHoil cetu
WuTepHeT; ymMmeHHe CBOOOJHO IOJIb30BATHCS CIOBApSMHU PAa3IMYHBIX THIIOB, CIPABOYHON
JUTEpPATypoi, B TOM UHUCIE U Ha DJICKTPOHHBIX HOCHUTENAX; COOJI0JaTh HOPMBI
UH(POPMALIMOHHOM N30MPaTEIbHOCTH, STHKH;

>yYMEHUE Ha IPAKTUKE I0JIb30BATHCS OCHOBHBIMU JIOTMYECKMMM NpPUEMAaMHU, METOAaMHU
HaOJI0A€HUS, MO/IETIMPOBAHUS, OOBACHEHMUS], PELIEHUs IPo0sIeM, IPOTHO3UPOBAHUS U IP.;

>YMEHHE BOCIPHHHMATh, CHUCTEMAaTU3UPOBATh M MPEIBSIBIATH WH(GOPMAIMIO B CIOBECHOM,
00pa3HOM, CUMBOJIMYECKON (opmax; aHAIU3UPOBaTh M IepepadaTbiBaTh IOJYYEHHYIO
UH(OPMALIMIO B COOTBETCTBUH C IIOCTABJICHHBIMU 3a/1a4aMU;

>yMEHHUE MEePEBOUTh MHPOPMAIMIO U3 OJHOW 3HAKOBOM CHCTEMBI B JPYryl (M3 TEKCTa B
TaONMUIly, W3 ayJUBU3YaJbHOTO psa B TEKCT W Jp.), BHIOMpPATh 3HAKOBBIC CHCTEMBI
a/IeKBAaTHO [103HABAaTEIbHON U KOMMYHUKAaTUBHOM CUTYallUH;

>YMEHHE CBOOOIHO M TMPAaBWJIBHO M3JIaraTh CBOM MBICIH B YCTHOW M NMHUCBMEHHOH (hopme;
aJIeKBaTHO  BbIpaXaTb CBOE MHEHME K (akTaM U  SBJICHUSAM  OKpYXKarolen
NeMCTBUTENILHOCTH; K IPOYUTAHHOMY, YBHJICHHOMY, YCIIBIIIAHHOMY;

>yMEHUE OOBSCHATH IMPOLECChl COLMATbHOW JEHCTBUTENBHOCTH C HAyYHBIX, COLMAJIBHO-
¢wiocopckux MO3MLUH, paccMaTpuBaTh UX KOMIUIEKCHO B KOHTEKCTE CJIOKUBLIMXCS
peanuii 1 BO3MOXHBIX MEPCIEKTHB;

>CIOCOOHOCTh OPraHU30BHIBaTh CBOIO KM3Hb B COOTBETCTBHM C OOLIECTBEHHO 3HAYMMBIMU
NpPEICTaBICHUAMU O 370pPOBOM 00pa3e KM3HH, MpaBax M OOA3aHHOCTAX TIpa)kJIaHUHA,
[EHHOCTSIX OBITHS ¥ KYJIBTYPBI, IPUHIUIIAX COIIMATHHOTO B3aUMOICHCTBUS;

>MPUMEHEHNE WHAYKTUBHBIX U JEIYKTUBHBIX CIIOCOOOB PACCYXKACHUH, BUJICHHE PA3IMYHbBIX
CIoco0O0B pelIeHus 3a1ay;

>BBINIOJIHEHUE TTO3HABATENbHBIX U MPAKTUYECKUX 3a/laHui, B TOM YHCJIE C UCIOJIb30BaHUEM
IIPOEKTHOM JIEATEIIBHOCTH HA YPOKAaX U B JOCTYITHOM COLMAIBHOM IPAKTUKE;

>CIOCOOHOCTh OLIEHUBATh C MO3UILIMH COLMAIBHBIX HOPM COOCTBEHHBIE IIOCTYIKU U MOCTYIIKH
JpYTUX JIIOJEH; yMEHHe ClylaTh coOeceHUKa, IOHUMATh €r0 TOUKY 3peHHMs, IPU3HABATh
IIPaBO APYroro 4ejaoBeKa Ha NHOE MHEHHUE;

>yYMEHHE B3aMMOJEHCTBOBATh C JIIOJbMH, paboTaTb B KOJJIEKTUBaX C BBIOJHEHHEM
Pa3IMYHBIX COLUAIBHBIX POJIEH;

>yYMEHHE OIlIEHHBATh CBOIO II03HABATEIbHO-TPYJIOBYIO JIEATEIbHOCTh CTOYKH 3pPEHHS
HPaBCTBEHHBIX, MPABOBBIX HOPM, 3CTETMUYECKHX LEHHOCTEH MO MPUHATHIM B OOLIECTBE U
KOJIJICKTHBE TPEOOBAHUSM M TTPUHITUIIAM;

>OBJIaJICHUE CBEJCHUSMHU O CYIIHOCTH M CIIOCOOHOCTSX OOBEKTOB, MPOLECCOB U SIBICHUN
NeMCTBUTENBHOCTU(TIPUPOSIHBIX, COLMAIBHBIX, KYJIbTYPHBIX, TEXHHYECKMX U Jp.) B
COOTBETCTBHUHU C COJIEP)KAHNEM KOHKPETHOTO y4eOHOTO MPeIMETa;

>MOHMMaHUe 3HAYMMOCTU pA3jIMYHBIX BHUJOB MNpo(eccHOHANbHOM U  00lIecTBEeHHOU
JESATEIIBHOCTH.

3. llpeamMeTHBIX:

>MOHMMAaTh 3HAYEHUWE HAyYHbIX 3HAHUM [JIs aJanTaluyd 4YelioBeKa B JUHAMUYHO
U3MCHAKOIICMCS U pa3BI/IBaIOH_ICMCH ane, BO3MOXHOCTbH paSYMHOFO HCIIOJIB30BaHUA
JOCTMKEHUH HAyKd W COBPEMEHHBIX TEXHOJIOTMM ISl JTallbHEMIIEero pa3BUTHUSA
YEJI0BEYECKOro OOIIECTBa;



>naBaThb OIIPCACICHUA H3YYCHHBIX MOHATUM: XUMHYSCKUI OJICMCHT, aTOM, WOH, MOJICKYIJIA,
KpuctalliIn4€CKasd peHi€TKa, BCIICCTBO, IIPOCTBIC M CJIOXKHBIC BEIICCTBA, XHMHUUYCCKas
(bopMyJIa, OTHOCHUTCIIbHAA aTOMHasA, OTHOCUTCIIbHAA MOJICKYJIApHAsA MacCa, BaAJICHTHOCTD,
OKCHJbl, OCHOBAaHUA, KUCJIOThI, COJIH, aM(i)OTepHOCTB, HHIUKaTop, HepHOZ[H‘l€CKI/Iﬁ 3aKOH,
nepuoanvCCKas Ta6111/1ua, HU30TOIIbI, XHWMHYCCKasd CBA3b, OJJICKTPOOTPULATCIILHOCTD,
CTCIICHb OKHUCJICHUS, XUMHNYECCKad pC€aKlusaA, XUMUUYCCKOC YpPaBHCHUE, TCHETUUCCKAA CBA3b,
OKHCJICHHUEC, BOCCTAHOBJICHHUEC, JJICKTPOJIUTHUYCCKAA AUCCOLMAlsA, CKOPOCTbH XUMHUYCSCKOH

peakuuy;
>ONUCBHIBATh  JEMOHCTPALIMOHHBIE W CAMOCTOATEIbHO  IIPOBEJCHHBIE  XHMHUYECKUE
AKCIIEPUMEHTBI;

>IMPOBOJIUTh XUMUYECKUH IKCIEPUMEHT, OOpamiaThCsi C BEHIECTBAMH, HCIIOJNB3YEMBbIMU B
AKCIEPUMEHTAJIHPHOM TIO3HAHUM XUMHH W B IOBCEJHEBHOH J>KU3HU, B COOTBETCTBUH C
MpaBUJIaMU TEXHUKH 0€30TIaCHOCTH;

>OMKCHIBATh W Pa3iNyaTh HM3YYCHHBIC KJIACChl HEOPTaHUYECKUX COCIUHCHUMU, MPOCTHIC U
CJIO’KHBIC BEIIECTBA, XUMHUYCCKUE PEAKIINH;

>KJIacCU(DUIIUPOBATH U3YYCHHBIC OOBCKTHI U SIBJICHHUS,

>OBJIaJICBaTh  MPEIMETHBIMH M MEXKIPEJAMETHBIMH  TOHATHSAMH,  OTPaKaIOUIMMHU
CYIIECTBEHHBIE CBSI3U M OTHOILICHHS MEXKy O0BEKTaMH U TPOLIECCAMU;

>IeNaTh BBIBOJBI M YMO3AKJIIOUCHHSI W3 HAONIOJCHHNM HM3YYCHHBIX XHUMHYECKHX
3aKOHOMEPHOCTEH, MPOTHO3MPOBATh CBOIMCTBA HEM3YYECHHBIX BEIIECTB MO AHAJIOTHH CO
CBOWCTBAMH U3YYCHHBIX;

>CTPYKTYPHPOBATh U3YYCHHBIA MaTepHall U XUMUYECKYI0 HH(POPMAIIHIO, TTOTYYSCHHYIO U3 .
HCTOYHUKOB,;

>MOJICITUPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB 1 -3 IEpHO/I0B, CTPOCHUE MPOCTHIX MOJICKYIT;

>aHAJIM3UPOBATh M OLCHUBATh TMOCJICICTBHS JUIA OKpYXKAroIIed cpeabl OBITOBOH U
IIPOM3BOJICTBEHHOM JI€ATETLHOCTH YelIOBEKa, CBA3aHHON C epepaboTKON BEILECTB;

>O0Ka3bIBaTh TEPBYIO TOMOIIb MPH OTPABICHHSX, 0KOTaX M APYTHX TPaBMax, CBS3aHHBIX C
BElIeCTBaMH U J1a00paTOPHBIM 000PYJOBAHUEM.

Ilnanupyemble pe3yabTaThl H3YyUEHHUsI Kypca

I. OcHoBHbIE TOHATHA XUMUH (YPOBEHb ATOMHO-MOJIEKYJISPHBIX NPe/ICTABJICHUI).
Buinycknuk nayuumcs:
* ONMMCHIBAThL CBOICTBA TBép)II)IX, KUAKUX, Fa3006paBHI>IX BEUICCTB, BbIACIAA HX
CYILLIECTBEHHBIC ITPU3HAKY;
* XapaKTepu30BaThb BEUIECTBA II0 COCTaBY, CTPOCHHID M CBOMCTBaM, YyCTaHaBJIMBAaTh
IIPUYMHHO-CIIEACTBEHHBIE CBA3U MEXKY JAHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;
® paCKpbIBaTb CMBICI OCHOBHBIX XUMHUYCCKUX MMOHATHH «aToM», «MOJICKYJay, «XAMHYECKHI
JJIEMEHT», «IIPOCTOE BEILECTBO», «CJIIOXKHOE BELIECTBO», «BAJICHTHOCTH», HCIONb3Ys
3HAaKOBYIO CUCTEMY XUMUH,
* 1300pakaTh COCTAaB MPOCTEHIINX BEUIECTB C MOMOIIBI0 XUMUYECKUX (POPMYI U CYLITHOCTb
XUMHUYECKHUX PEAKINN ¢ TOMOIIBI XUMUYECKUX YPABHEHNN;
* BBIUUCJIATE OTHOCHUTEIIBHYI0 MOJIEKYJISIDHYO M MOJISIPHYIO MacChl BELIECTB, a TaKkKe
MacCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTA B COCIMHEHMSX ISl OLICHKHM HX MNPAKTUYECKON
3Ha4UMOCTH;
¢ CpaBHHUBATH 110 COCTABY OKCHJIbI, OCHOBAaHUS, KUCJIOTBI, COJIU,
* KJITacCU(pUIMPOBATH OKCHJIBI U OCHOBAHUS 10 CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTaBY;
* [10JIb30BaThCA J1a0OPATOPHBIM 000PYJOBAaHUEM U XMMUYECKOH MOCYIOH;



¢ IPOBOAUTL HCCJIIOKHBIC XHMUUYCCKHC OIIBIThI U Ha6HIOI[CHI/I$I 3a U3MEHEHUSIMH CBOICTB
BEIIIECTB B MPOIECCe MX MPEBpAIlCHHU; COOMI0AaTh MpaBHia TEXHUKH OE30MacCHOCTH MpH
MIPOBEJICHUH HAOIIOACHHIA U OTIBITOB;

* pa3nMyaTh 3KCIEPUMEHTAIBLHO KUCIOTHI U MIETI0YH, MOJIb3YsACh HHAMKATOPAMH; OCO3HABATH
HE00XOIMMOCTh COOIIOICHHSI Mep O€30MaCHOCTH MIPH OOPAIICHUH C KUCIOTAMU | MIEIOYaMH.

BblnyCKHllK noJiyuum 603MONCHOCMb HAYUUMbCA?

II.

* IPaMOTHO 00paIIaThCs C BEUIECTBAMHU B MIOBCEIHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOJUMOCTh COOJIOICHUS MTPABUII SKOJOTHUYECKH OE€3011acHOr0 MOBEICHUS B
OKpY>Karolle NPUPOIHON CPEE;

* IOHUMAaThb CMBICI W HEOOXOAMMOCTh COOJIOACHHS MpPEANUCaHUil, NpeuiaraeMblXx B
MHCTPYKIHUAX 110 MCIIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH U JIP.;

* HCIIOJIB30BAaTh ~ NPUOOPETEHHBIE  KIIIOUEBBIE  KOMIIETEHTHOCTH  IpPH  BBIIOJHEHUU
UCCIIEIOBATENIbCKUX ~IPOCKTOB 10 HM3YYCHHUIO CBOWCTB, CIOCOOOB TOJNIyY4eHHUS U
pacrno3HaBaHMsI BEIIECTB;

® pa3BUBAaTb KOMMYHUKATUBHYIO KOMIICTCHTHOCTD, HCIIOJIB3YsA  CPCACTBa yCTHOfI u
MUCbMEHHOW KOMMYHHUKAllUM TpU paboTe C TEeKCTaMH YyueOHHMKa | JOIMOJIHUTEIbHON
JUTEPaTypoOu, CIIPaBOYHBIMU TAOJIUIIAMH, TIPOSIBIISITH TOTOBHOCTh K YBAKEHUIO WHOM TOYKH
3peHus Ipu 00CYKIEHUU PE3yIbTaTOB BHIMOJIHEHHON pabOThI;

® O6’I)€KTI/IBHO OLICHUBATh I/IH(bOpMaIII/IIO 0 BCHICCTBAaX U XUMHUYCCKUX MPpOoUECCax, KPUTHUYCCKU
OTHOCHUTBCSI K TICEBAOHAYyYHOW HH(OpMalmu, HEZOOPOCOBECTHON pekiIaMe, Kacarolleics
HCIIOJIb30BaHM: pa3JIMYHbIX BCIICCTB.

Hepnonnqecm/lifl 3aK0OH u nepuoanvecKas cucremMma XUHMHYCECKHX J3JICMECHTOB

. K. MenneneeBa. CTpoeHue BelecTBa.
Buinycknuk nayuumcesa:

* KJ1acCU(UIMPOBATh XUMUYECKUE HIIEMEHTHI Ha METAIIJIbl, HEMETAJUIBI, SJIEMEHTBI, OKCHUJIBI U
THAPOKCHJIBI KOTOPBIX aM(OTEPHBI, 1 MHEPTHBIE AJIEMEHTHI (Ta3bl) JAJII OCO3HAHUS BaXXHOCTH
YHOPSAIOYEHHOCTH Hay4YHbIX 3HAHUN;

* PacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menzaeneena;

* ONUCHIBATh U XapaKTepU30BaTh TaOIMYHYIO (HOPMY MEPUOAUYECKON CHCTEMbl XUMUYECKUX
3JIEMEHTOB;

* XapaKkTepu30BaThb COCTAaB AaTOMHBIX SIIEp M pacHpelesieHHe 4YHcia 3JIEKTPOHOB IO
BJIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHX 3JIEMEHTOB MaJbIX NEPUOAOB IMEPUOIAYECKOMN
CUCTEMBI, a TAK)KE KaJIUsI U KaJIbIUs;

* pa3uyaTh BHUABl XUMHUYECKOW CBSI3U: MOHHYIO, KOBJICHTHYIO TMOJSPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METAJUTMYECKYIO;

* BBISIBJIATh 3aBUCHMOCTh CBOMCTB BEMIECTB OT CTPOCHUS UX KPUCTALUIMYECKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKHX;

* XapaKTEepU30BaTh XUMHUYECKHUE OHJIEMEHTBl M HX COEJUHEHHUS Ha OCHOBE MOJIOKEHHUS
AJIEMEHTOB B TIEPUOIUYECKON CUCTEME i OCOOEHHOCTEH CTPOCHHS UX aTOMOB;

* ONMUCHIBATh OCHOBHBIE 3Tanbl OTKpbITUA [. . MeHaeneeBbIM NEPUOANYECKOTO 3aKOHA M
MEePUONYECKON CHUCTEMBbl XMMHUYECKUX DJIEMEHTOB, XH3Hb U MHOTO00Opa3HYyI0 HAyYHYIO
JIESITETbHOCTh YYEHOTO;

* XapaKTEepU30BaTh HAyYHOE M MHPOBO33PEHUECKOE 3HAUYCHUE IEPUOJUYECKOTO 3aKOHA M
MEePUOINYECKON CUCTEMBbI XUMHYECKUX 3eMeHTOB J[. M. Menneneena;

* OCO3HAaBaTh HAy4YHbIE OTKPBITUS KaK pe3ylbTaT IUTENbHBIX HAOIIOJCHUH, OIBITOB,
Hay4HOU ITOJIEMHUKH, ITPEOIOJICHHS TPYTHOCTEN U COMHEHU M.

BblnyCKHllK noayuum 603MO0HCHOCHIb HAYUUMDbBCA:

* 0OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM I MPAKTUYECKON AEATEIbHOCTH YEIIOBEKA;

* OIUCBIBATh U3YYCHHBIE OOBEKTHI KaK CHCTEMBI, TPUMEHSISI JIOTUKY CUCTEMHOTO aHAllN3a;

* IPUMEHSTh 3HAHUSA O 3aKOHOMEPHOCTSAX MEPUOJUYECKON CUCTEMbl XUMHUYECKHX JIEMEHTOB
ISt OOBSICHEHUS ¥ TIPEJBUICHUS CBOMCTB KOHKPETHBIX BEIIECCTB;



* pa3BUBaTh HH(GOPMAIMOHHYIO KOMIIETEHTHOCTh IOCPEACTBOM YIIyOJeHHs 3HaHUH 00
HCTOPUH CTAHOBJICHUS! XMMUYECKOW HAayKH, €€ OCHOBHBIX IMOHITHI, IEPHOINIECKOTO 3aKOHA
KaK OJHOTO M3 Ba)KHEHIINX 3aKOHOB MIPHUPOJIBI, @ TAK)KE O COBPEMEHHBIX JOCTH)KEHUSIX HAYKU
Y TEXHUKH.

II1. MHoroo0pasue XuMHYECKHUX peaKIHid.

Buvinycknuk nayuumcs:
* OOBSACHATH CyTh XUMUYECKUX ITPOLIECCOB U UX MPUHLUIHAIBLHOE OTIIMYHME OT (PU3NYECKHUX;
¢ Ha3bIBATh IIPU3HAKU WU YCIIOBUSA IIPOTCKAHHUA XUMHUYCCKUX peaKHHﬁ;
* YCTaHABJIMBAThH NIPUHANJIC)KHOCT XUMHUYECKOM PEAKLIUU K OIPENEIEHHOMY TUITY 10 OZHOMY
U3 KJIacCU(UKAIMOHHBIX MPH3HAKOB: |) MO YHCIy M COCTaBy HCXOJAHBIX BEIIECTB U
IPOAYKTOB peaKkIUM (peakLUu COEAMHEHMs, Pa3jIoKEHUs, 3aMelleHus U oOMeHa); 2) 1o
BBIACJICHUIO UJIN ITOTIVIOICHUIO TCIIJIOTHI (peaKI_II/II/I OK30TCPMUYICCKUEC U BHI[OTepMI/I‘-IeCKI/Ie);
* Ha3bIBaTh (JaKTOPHI, BIUAIOLINE HA CMEIIEHNE XUMHUECKOT0 PABHOBECHS,
* COCTaBISITb YPABHEHUS AJIEKTPOJUTUYECKON JIHCCOLMALMKA KHUCIIOT, IIEJI04YeH, COJIeH;
IIOJIHBIE M COKpAIEHHBIE HOHHBIE YPABHEHUS peakuii oOMeHa;
* IPOrHO3UPOBATh MPOMYKTHl XMUMHUYECKHX PEaKIUi 1Mo (hopMyiIaM/Ha3BaHUSM HCXOIHBIX
BEIIECTB; OIPEJEIIATh HCXOJHbIE BELECTBA IO (hopMysIaM/Ha3BaHUAM IPOILYKTOB PEAKLIUY;
* COCTaBIISITb YPaBHEHUS PEAKIIMi, COOTBETCTBYIOIIUX IOCIEIOBATEIHLHOCTU («IICTIOUKEY)
IIPEBPALICHUI HEOPraHUYECKHUX BELIECTB Pa3IMYHbIX KIIACCOB;
®* BBBJIITH B IMPOLCCCE OBKCICPHUMCHTA IIPHU3HAKH, CBUACTCILCTBYIOMIUMEC O IMPOTCKAHWU
XUMHYECKON pEaKIvH;
* [IPAUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM 0JIEH PACTBOPEHHOIO BEILIECTBA;
* OIIPENENATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KHUCJIOT M IIEJIOYEH IO HM3MEHEHHIO
OKpaCKU MHIAUKATOPOB;

Boinycknuk nonyuum 603M03#CHOCHIb HAYUUMbBCA:
¢ COCTABJIATH MOJICKYJIAPHBIC W IIOJHBIC HWOHHBIC YPABHCHUA 110 COKpaHIéHHBIM HOHHBIM
YPaBHEHUSM;
* IPUBOJUTE IIPUMEPBI PEAKLNN, MOATBEPKAAIOIINX CYIIECTBOBAHNE B3aUMOCBS3H MEXIY
OCHOBHBIMHM KJIACCaMHU HEOPTaHUYECKUX BEILECTB.

IV. MHuoroo0pa3ue Bemnecrs.

Buinycknuk nayuumcesa:
* ONIpEACNATh MPUHALIECKHOCTh HEOPIraHMYECKUX BEIIECTB K OJHOMY U3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIBI U HEMETAJIIbI, OKCUJIbI, OCHOBAHUSI, KUCJIOTHI, COJIH;
* COCTaBIATH (DOPMYIIBI BEIIECTB M0 UX HA3BAHUSIM;
* ONPENENATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS 3JIEMEHTOB B BEIIECTBAX;
* COCTaBIATH (OPMYNIBI HEOPraHWYECKUX COCIUHEHUN 10 BAJICHTHOCTSAM U CTENCHSM
OKHCJICHUSI AJIEMEHTOB, a TaK)XKe 3apsjaM HOHOB, YKa3aHHBIM B TaOJIMIIE PAaCTBOPHUMOCTH
KHCJIOT, OCHOBAaHUI U COJEH;
* OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS (PU3NYECKUX M XHUMHYECKHX CBOMCTB TPOCTHIX
BeIecTB (METa/UIOB M HEMETAIIJIOB);
* Ha3bIBaTh OOINME XWMHUYECKHE CBOMCTBA, XapaKTEPHBIC IS TPYII OKCHUIOB: KUCJIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;
* Ha3bIBaTh OOIME XHMHYECKHE CBOMCTBA, XapaKTEpHBbIC IS KaXXJOrO0 U3 KJIacCOB
HEOPraHMYECKUX BEILECTB: KUCIOT OCHOBAHUM COJIEH;
* IPUBOJUTH MPUMEPHI PEAKIINH, MOATBEPKAAIOMINX XUMAYECKHUE CBOMCTBA HEOPTaHUYECKUX
BEILIECTB: OKCHIOB, KMCIIOT, OCHOBAaHUM U COJICH;
* MPOBOANTH JTAOOPATOPHBIE OIBITHI, MOATBEPXKAAIOIINE XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTAaHUYECKHUX BEIIECTB.

Buinycknuk noayuum 603mMoMCHOCIb HAYUUMBCA:
* IPOTHO3UPOBATh XMMHUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHS;



®* BBIABJIIATH CyH_IGCTBOBaHI/Ie I‘eHeTH‘ICCKOfI B3aUMOCBII3HU Menc,uy BC€IICCTBAMHU B le[y:
MPOCTOE BEIIECTBO — OKCHJ — TUAPOKCHI — COJIb;

b OpFaHI/I3OBBIBaTb, HpOBO,HI/ITB y‘IeHI/I‘IeCKI/Ie HpOCKTBI I1I0 UCCJICOOBAHUIO CBOﬁCTB BCIICCTB,
HMMEIOIIUX BAKHOE MMPAKTUIECKOE 3HAYCHHE.
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000 «M3nmarenncTBo OHUKCY, 2012,

Humepnem-pecypcoi:

1. Anxumuk: cailt mo xumun. CaiT, modeauTesb KOHKypca o0pa3oBaTelbHBIX pecypcoB B Pynere,
npoBeaeHHoro ®onmom Copoca: 0 XMMHYECKHX BEHIECTBAX M SIBICHHUSX HMHTEPECHO,
COJZIEP>KaTENbHO, TOCTYITHO, MOJIE3HO IS IIUPOKOTrO Kpyra 4uTareneil, OT caMbIX MaJIeHbKHX 0
CTYJIEHTOB U yYHTEJIEH.

http://alhimik.ru/index.htm

2. MeTtomudeckue MaTepualibl 0 XUMHAU. MeTOAnYECKHUe MaTepUalbl K YPOKY, OITYOJINKOBAHHEIC B
razete "Xumus" uznarenbckoro qoma "1 ceHTAOpA": moapoOHbBINH pyOpUKATOp MO TEMaM.
http://him.1september.ru/urok/

3. Mup XxuMuu: UHTEpecHble MaTepHuaibl U QakTel My3eit caiita "Mup xuMuun'": XpoHUKa XUMUH,
HOOEGJICBCKME TPEMHUHU IO XHUMHH, MPOUCXOXKICHHE HA3BAHWUU JJIEMEHTOB, HCTOPHH W3 KH3HU
BEJIMKUX YYEHBIX, TFOOOMBITHBIE (PAKTHI U T.1I.

http://www.chemworld.narod.ru/museum/index.html

4. OOyuaromas >HIUKIONEANUS: XUMHs. TeopeTHdecKue OCHOBBI OOIIel, HEOPraHUYECKON u
OpraHUYEeCKOM XUMUH, TECTHI, CIIpaBOYHbBIC MaTepHuabl.
http://www.informika.ru/text/database/chemy/START.html

5. Ilonynspuas OubnMOTEKa XUMHYECKMX dyeMeHTOB. COOpHUK TMOMNYJSPHBIX CTaTeH,
MOCBAILLIEHHBIX ~HMCTOPUU  OTKPBITHS, CBOMCTBAM, MPUMEHEHHUIO XHMHYECKHUX 3JIEMEHTOB.
http://n-t.ru/ri/ps/

6. Xumus. lkonpHas sHIMKIONEANS /CUCTEMAaTU3UPOBAHHBIE U WIUTFOCTPUPOBAHHBIE CIIPABOYHBIE
Marepuaibl K IIKOJbHOMY KypCy XHMHH, CHUCTEMa HABUTAllMU Kak MO audaBUTy, TaKk U TIO
paszzenaM, ClipaBOYHbIE TAOIHIIBI, METObI PEIICHHs 3a/1a4.

http://www.chemistryenc.h11.ru

7. Ounuknonenusa «Kpyrocser»: xumus. [lomynspHble WILTIOCTPUPOBAHHBIE CTaThH, MOCBSIIIEHHbBIE
TUPOKOMY KPYTY XUMHUYECKUX TIOHITHI. DHITUKIOTEANS PETYIIPHO OOHOBIISETCSI.
http://www.krugosvet.ru/taxonomy/term/51
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