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PABOYAA ITPOI PAMMA 110 YUEBHOMY ITPEJIMETY
XUMUs

YpoBenb 00pa3oBaHusi: OCHOBHOE 00111ee 00pa3oBaHUE

IIpenmerHasi 001acTh: ECTeCTBEHHO-HAYUYHbIE TPEIMETHI



IHosicHuTe IbHAA 3aNIMCKA

[Iporpamma 1o XMMHUU JaeT MPEJCTaBICHUE O LENAX, OOIIe cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJIepKaHue,
MpEeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3zenaM M TeMaM IpPOrpamMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHS] XHMHU C YYE€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydJalomuXCsi, OMNpeaAeaseT BO3MOXHOCTH TMpeaMeTa It
peanu3anuy TpeOOBaHUI K pe3ybTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yibTaTamM 00y4YeHUs XUMUU HAa YPOBHE 1eJIeH U3YUYeHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHUSI.

eau n3dyyenus npeamera

[Ipy wu3yyeHUM XHWMHUU Ha YPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUs
IpecieayIoTCs TaKue eNH, KaK:

dopMupOBaHHWE HWHTEUIEKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

HANpaBIIEHHOCTh ~ OOy4YeHUss  HAa  CHUCTEeMAaTU4YeCKOe  MpPHUOOIIeHue
O0yJarommxcs K CaMOCTOSITENbHON MO3HABATEIBHON ACSITENFHOCTHA, HAyYHBIM
MeToJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

obecrieueHre yclIoBUM, CIIOCOOCTBYIONIUX MPUOOPETEHUI0 00YYaIOIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEpPCaJIbHOE 3HAUYEHHUE MIJIs
pa3IMYHBIX BUIOB JESATEIBHOCTH;

dbopmupoBanue o0meH  (YHKIMOHATBLHOM W €CTECTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SIBICHUS
OKpY’KaOIlIer0o MHUpa, WCIOJb3Yysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHSATH UX TIPU PEIICHUH MPOOIeM B TOBCETHEBHOM KU3HU U TPYIOBOU
NeSITEIbHOCTH;

dopMupoBaHre y 00y4arONMXCsl TYMAaHUCTUYECKUX OTHOIICHUMN, TOHUMaHHSI
[IEHHOCTH XUMHUYECKHX 3HAHUH IS BHIPAOOTKH IKOJOTHYECKH 11eJIecOo00pa3HOTOo
NOBEIEHUsI B OBITY M TPYIOBOW [JEATEIBHOCTH B II€NIAX COXPAaHEHUS CBOETO
3I0POBbS U OKPY’KAIOIIEN TPUPOTHOMN CPEBI;

pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIHOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIsl U HANPABICHHOCTH JANbHEWUIIETO
oOy4eHus.



KoJsn4yecTBo 4acoB
Yacrtb, popmupyemasi
Kunace
Oobs13aTesibHAS YaCTh YYaCTHUKAMM
00pa3oBaTeJbHBIX OTHOLIEHUH
8 Kjacc 68 yacoB (2 Jaca B HEJICJIO) 34 4gaca (1 gac B HeJIeI0)
9 kiacc 68 yacoB (2 Jaca B HEJICJIO) —

Bcero uacos: 170.

MaTepunajbHO-TeXHHYECKOE OCHAILICHUE

Kabuner ectecTBeHHOHAay4YHBIX mpeaMeToB (yueOHbI kaOunHer No206),
OCHAIICHHbI KOMIUIEKTAMHU HArJIAJHBIX [OCOOMH, KapT, Y4YeOHBIX MAaKETOB,
CHELMATIBLHOTO 000PYI0BaHMS.

[lepeyensb ocHOBHOTO 000pyaoBaHust: KommiiekT yueonon mebenu, HoytOyk
npenojasarenss Samsung 305V5A-S06, MatepaktuBHas qocka SmartBoard SB660
(nnaronanp 64"), wmynapTUMenuiHbBIL npoektop Acer HS5382BD, cucrema
BusieokoHpepenucsasu POLYCOM HDX 7000, ayaunokononku MICROLAB



Conep:xkanue o0yueHus

8 kiace

Pa3znea

TeMmbl

HCpBOHaanBHBIe XUMHUYCCKHEC

IIOHATHUA

[Ipenmer xumuun. Ponp XUMUM B JKU3HU YEIOBEKA. XMMHUS B CUCTEME HAayK. lena u
BemecTBa. Ousnueckue CBOMCTBA BEUIECTB. ATperartHoe cocTosinue Bemects. [lonsaTue o
METOJIax No3HaHMs B XuMuU. YncTeie BemiecTBa U cmecu. CiocoObl pa3iefieHus cMece.
ATOMBI M MOJIEKYJIbl. XUMHYECKUE 3JIEMEHTbl. CHUMBOJIBI XHUMHUYECKUX 3JIEMEHTOB.
[IpocTeie u cnoXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass (opmyna. BaneHTHOCTP aTOMOB XUMHYECKMX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHocuTenbHass aroMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast JoJIsi XUMHUYECKOTO JIEMEHTA B COCIMHEHUH.
KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMOCBs3b KOJIMYECTBA, MACChl U
Yyucjia CTPYKTYPHBIX €IUHUI[ BellecTBa. PacdyeTsl 1o QopMysiaM XHUMHYECKUX
COCIMHEHU.

@u3nuecKue U XUMUYECKUE SIBIICHUS. XUMHUYECKas PEakiusi U €€ MPHU3HAKU. 3aKOH
COXpaHEHHUSI MacChl BEIIECTB. XUMHUYECKUE ypaBHeHUs. Kiaccudukanus XUMHYECKUX
peakiuii (CoeAMHEHHUs, Pa3JIOKEHUsI, 3aMEILICHUs, OOMEHA).

XUMHUYECKHUI IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM MOCY10#, MpaBUIaMH paOOThI B
1abopaTopuu M mpueMaMu oOpauieHus: ¢ 1abopaTOpHBIM 00OpPYyAOBaHUEM, U3YUYEHHUE U
onucaHue (PU3NUYECKUX CBOWCTB OOpPa3LOB HEOPTaHWYECKUX BEUIECTB, HAOJIOJCHHE
dbu3nyeckux (TUIaBjIeHUE BOCKA, TasHUE JIbJa, paCTUpPAaHUE caxapa B CTyNKe, KUTICHUE U
KOH/JICHCAIIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUH, TPOKATUBAHUE METHOU MPOBOJIOKH,
B3aMMOJICUCTBHE MeEJIa C KHUCJIOTOM) SIBJICHHM, HAOMIOEHWE W OMHCAaHUE NPU3HAKOB
NPOTEKAaHWs] XUMHYECKUX peakuuil (pasiioKeHUe caxapa, B3anMOJICHCTBUE CEpPHOM
KHUCIIOTBI C XJIOpHAOM Oapusi, pasznokenue rumapokcuaa meau (II) mpm marpeBanuw,
B3aMMOJICUCTBHE Kene3a ¢ pacTBopoM coiu Menu (II), uzydenue cnoco6oB pazaeneHus
cMecedd (C  TOMOINIBIO MarHuTa, (QWIbTpOBaHWE, BBIMAPUBAHUE, JTUCTUIUISIINS,




xpoMarorpadusi), MpoBEJECHUE OUYUCTKU MOBAPEHHOUW COJIM, HAOJIIOJEHHE W ONHUCAHUE
pe3ybTaTOB TMPOBEACHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAacChl,
CO3J]aHue MoJIeJIel MOJIEKYJI (IIapOCTEPKHEBBIX).

Baxxnenmmue nmpeacTaBuTeNnu
HEOPTaHUYECKHUX BEIIECTB.

Bo3nyx - cmech razos. CocraB Bo3ayxa. Kuciaopona - aleMeHT W MpPOCTOE BELIECTBO.
Haxoxaenue kuciaopoga B npupoje, PuU3NUYeCKUue U XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcuapl. [lpumenenue kuciopoga. CnocoObl MOMy4YEHUs KHCIOpoAa B
nabopatopuu U HOpoMbIIUIeHHOCTH. KpyroBopor kucimopoma B mpuponae. O30H -
aJUIOTpOIHAsg MOAU(pUKALIUS KACIOPOAa.

TernoBoil >PQPeKT XUMHUYECKON peakluud, TEPMOXUMHUYECKHE YPaBHEHHUSA, 3K30- H
SHIOTEPMHUYECKUE PEAKIMU. TOIUIMBO: yrOJdb U METaH. 3arpsI3HEHUE BO3AYyXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonmopon - asmemeHT M mpocroe BewecTBo. HaxoxkaeHuwe Bojopoza B IIpUPOJIE,
(puznyeckue U XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE, CIocoObl nomyueHus. Kuciorel u
COJIH.

Mossipablii 00beM Ta30B. PacdeTsl 0 XUMUUYECKUM YPaBHEHUSIM.

®dusnueckne cBoMcCTBA BOAbL. Bona kak pactBoputenb. PactBopel. HaceiieHHble u
HEHACBILEHHBIE PACTBOPBI. PacCTBOPMMOCTB BEIIECTB B BOJe. MaccoBas 10JIsl BEIIECTBA
B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Posib pacTBOPOB B IpUpPOJE U B
KW3HU yenoBeka. KpyroBopot Boasl B pupoae. 3arpsa3HeHne TPUPOIHbIX BoA. OxpaHa
Y OYMCTKA MMPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcunapl. Knaccudukamus OKCHUIIOB:
cosieoOpasyronie (OCHOBHBIC, KHUCJIOTHBIC, aM(pOTEpHBbIE) U HecojeoOpa3yrolue.
Homenkiatypa oxkcumoB. @PU3nuecKue U XUMHYECKUE CBOWCTBA OKCUIOB. [lomydenue
OKCHJIOB.

OcHoBanus. Knaccudukanus OCHOBaHMM: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. Pu3nyeckMe M XUMHUYECKME CBOWCTBA OCHOBAHUMU.
[TosryueHne oCHOBaHUM.




Kucnotel. Knaccuduxanus kucinot. Homenkinarypa Kucjior. @u3ndeckue U XUMHYECKHe
cBoMcTBa KUCIOT. P aktuBHOCTH MeTaiioB H.H. bekerosa. [lonydyenne kucior.
Commm. Homenknartypa cosnen.

DOU3NYECKNE U XUMUYECKHUE CBOMCTBA coliei. [loyuenue conent.

I'eneTnueckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

XUMUYECKHUI SKCIIEPUMEHT: KaYECTBEHHOE OIPEJCICHUE COJACPKaHUS KHUCIOpOoJia B
BO3/lyXe, IMOJy4YeHHE, COOMpaHue, paclo3HaBaHUE U U3YYEHHUE CBOWCTB KHUCIOPOA,
HaOJI0JICHUE B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJOM U YCJIOBHUS BO3HUKHOBEHHS U
MpeKpallieHus: ropeHust (moxapa), 03HaKOMJIEHHE C 00pa3laMi OKCHUJIOB U OMKMCAHUE UX
CBOWCTB, TMOJy4YeHHE, COOMpaHUe, paclo3HABAaHWE W U3YYEHHUE CBOMCTB BOAOpOA
(ropenue), B3auMo/ielicTBUE BoIopoia ¢ okcuioM Meau (I1) (Bo3aM0kHO MCIIOIB30BaHUE
BUJICOMATEpUAJIOB), HaOJOJICHHE OO0pa3IoB BEIIECTB KOJWYECTBOM 1  MOJb,
HCCIIeIOBAHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIECTB C PA3IMYHOM PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEICIICHHON MacCOBOM JI0JI€l paCTBOPEHHOTO BEIIECTBA,
B3aMMO/ICHCTBHUE BOBI C METANIaMH (HATPHEM U KaJIbIIEM ) (BO3MOYKHO HCITOJIb30BaHUE
BHUJICOMATEPUAIIOB), HCCIICIOBAaHUE OOpAa3I[0B HEOPraHWYCSCKHX BEIIECTB Pa3TUIHBIX
KJIaCCOB, HAOJIOJICHHUE WM3MCHCHHUS OKpPAaCKHM HMHAMKATOPOB B pPAcTBOpax KHCIOT U
niesnoven, nzydenue Bzaumojencteus okcunaa meau (II) ¢ pactBopom cepHOil KUCHOTHI,
KHUCJIOT C METAJIJIAMU, PEaKIIUM HeUTpaau3aluu, MoJy4eHue HepacTBOPUMBIX OCHOBaHUH,
BBITECHEHHUE OJIHOTO MeTajula APYrUM U3 pacTBOpPaA COJIU, PEIICHHUE SKCIIEPUMEHTATbHBIX
3a7a4 1o TeMe "BaxkHeume Ki1acChl HEOPraHMYEeCKUX COeAMHEHUI"

Ilepronnueckuil 3aK0H U
IIepuonnueckas cucrema
XUMHYECKHUX demeHToB .M.
MenneneeBa. CtpoeHue
aTOMOB. XMMHYECKasl CBS3b.
OKHCIUTENBHO-
BOCCTAHOBUTEIbHbBIC PEAKIINHI

[lepBbie MOMBITKM KiIacCU(PUKAIMK XUMHYECKUX dJeMEHTOB. [loHATHE O Tpymmax
CXOJIHBIX AJIEMEHTOB (ILEJTOYHBIC U IIEJIOYHO3EMEJIbHBIC METAJUIbI, TaJIOTeHbI, HHEPTHHIE
rasbl). DJIIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHUIBI.
Ilepuognueckut 3akoH. Ilepuomnueckas cucrema XuMuueckux dieMeHToB JI.M.
MenneneeBa. Koporkonepuomnass u anmuHHonepuogHas Gopmer [lepuogmaeckoit
cucteMbl xumudeckux aneMeHToB .M. Menneneesa. [lepuoasl u rpyniel. @u3znueckuit
CMBICJI TIOPSAJIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIBI SJIEMEHTA.




Ctpoenne aromMoB. CoctaB artomHbix saep. HW3oromnbl. InekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB TepBbIX 20 XUMHUYECKUX dieMeHToB [lepuoanueckoit
cucrembl J[.MI. MenneneeBa. XapakKTE€pUCTUKA XHUMHUYECKOTO JJIEMEHTA IO €ro
noJioxkeHuto B [leprnonnueckou cucreme JI.M. Meneneena.

3aKOHOMEPHOCTH M3MEHEHHUS PaJiyca aTOMOB XUMUYECKHUX JIEMEHTOB, METAJUTMYECKUX
M HEMETANIMYECKUX CBOMCTB MO TpylmaMm MU nepuojam. 3HadeHue llepumoamueckoro
3akoHa U [leproanYecKoil CHCTEMBI XMMUYECKHX 3JIEMEHTOB JJIsi Pa3BUTHS HAYKU U
npakTuku. /.M. MeHnneneeB - ydeHbIN U TPaKIaHHH.

XuMu4deckast CBSI3b. KoBanenTnas (mosisipHast u HETIOJISIpHAas ) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX AEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusa. OKHCIUTEILHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipormecchr
OKHCJICHHS ¥ BOCCTaHOBJICHHUA. OKHCINUTEIN ¥ BOCCTAHOBUTEIH.

XUMHUYECKHN IKCIIEPUMEHT: HM3y4eHHE OOpasIOB BEIECTB METAJIOB U HEMETAJIOB,
B3aMMOJICICTBUE THUJPOKCHJIA IIMHKA C PaCTBOPAMHU KHUCJIOT W IIEJIOYEH, IMPOBEIACHHUE
OIBITOB, WJUTIOCTPUPYIOIINX MNPUMEPHI OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKINN
(ropeHue, peakiiu Pa3I0KCeHUS, COCTMHEHUS).

MexnpenMeTHbIe CBSI3H

Peanm3zanust MexXnpeaMETHBIX CBA3EH IPU U3YYEHUN XUMHH B 8 KJIACCE OCYLIECTBIISIETCS
Yyepe3 HMCIHOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHATHHA, TaK U TOHSATHUH,
SABJSOIINXCSI CACTEMHBIMH JUJISL OTAEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.
OOmre ecTecCTBEHHO-HAy4YHbIE MOHATHUS: HAay4HbId (DaKkT, THUIOTE3a, TEOPHs, 3aKOH,
aHaJIu3, CHUHTE3, KIacCU(PUKALMS, T[EPUOAUYHOCTh, HAOIIOACHUE, HSKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIb, SIBJICHNUE.

®usuka: marepusi, aToM, OJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJ, W30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, OJJIGKTPUYECKUH 3apsil, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, Ta3, (PpU3MUEeCKUe BEIUYUHBI, €AMHUIIBI U3MEPEHMUS,
KOCMOC, IJIaHETHI, 3B€3/1bl, COJHIIE.

buonorus: porocunres, apixanue, onocdepa.




I'eorpadusa: armocdepa, rugpocdepa, MHUHEpalbl, TOPHBIE MOPOJbI, IOJE3HBIC
HCKOIIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

9 kiace
Ne Pasnen Tembl
1 BemectBo u  xumnueckas | [leppoamueckuit 3akoH. Ilepmoamdeckass cucrema XuMu4ecKux 3yemMeHToB J[.H.
peaxuus MenneneeBa. CtpoeHrne aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XHUMHYECKHUX

AJIEMEHTOB IIEPBBIX TPEX IIEPUOA0B, KN, KLU U UX COEUHEHUN B COOTBETCTBUHU C
II0JIOKEHUEM 3JIEMEHTOB B [leproanueckoil cucTeMe U CTPOCHUEM UX aTOMOB.
CrpoeHue BellecTBa: BHJBI XUMUYECKOM CBS3H. THUIBI KPUCTALIMYECKHUX PELIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THIIA KPUCTAUIMYECKONM pEIIETKH W BUAA
XUMUYECKOM CBSA3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XMMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCALIMXCS K Pa3IM4YHbIM KJACCaM HEOPraHWYECKUX COEAUHEHUH,
T€HETHUYECKasl CBA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanys XuMuyeckuX peakiuii Mo pa3auyHbIM MPU3HAKaM (IO YUCITY U COCTaBY
YYaCTBYIOIIUX B PEAKI[MU BEILECTB, MO TEIIOBOMY (D PEKTy, IO U3MEHEHUIO CTeNeHEen
OKHCJICHUSI XUMUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, MO Y4YacTHIO KaTajlu3aTopa).
DK30- ¥ 3HIOTEPMUUYECKHE PEAKIINHI, TEPMOXUMHYECKUE YPABHEHHUS.

[TonsiTue 0 ckopocTu XuMU4eckoil peakiuu. [lonstre 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. IIoHsITHE 0 TOMOTreHHBIX U reTepOreHHbIX peakuusx. [lonsatue o
karanuse. [loHsaTHe 0 XMMHUYECKOM paBHOBeCHHM. DAKTOPBI, BIMSIOUIME HA CKOPOCTH
XUMUYECKON pEaKUHU U MOJ0KEHHE XUMUYECKOTO PAaBHOBECHSI.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, 3JCKTPOHHBIM OanaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHON pEeaKLHH. CocraBnenue ypaBHEHUI OKHUCJIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIIUH C HCIIOJIb30BAHUEM METO]1a JIEKTPOHHOTO OajaHca.




Teopust ANEKTPONUTHIECKON TUCCOLMAIMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI. KaTHOHBI,
AHUOHBI. MexXaHn3M JUCCOLUALNY BEIIECTB C PA3IMYHBIMU BUJIAMU XUMUYECKOU CBA3U.
Crenenb nuccoruanuu. CUIbHBIE U CITA0bIE AIEKTPOIUTHIL.

Peakiuu noHHOTO OOMEHa. Y CIoBUS MPOTEKAHUS PEaKIMi HIOHHOTO OOMEHa, MOJIHbIE U
COKpalllcHHbIC MOHHbIC YpaBHEHUs peakiuii. CBOICTBAa KUCIOT, OCHOBAHUI U COJieH B
CBETE MPECTABICHUIN 00 AIEKTPOIUTUYECKON Auccolmanun. KauecTBeHHbIE peakiiuy Ha
noHsbl. [IoHsATHE O THIPOIN3E CONEH.

XUMHAYECKHN IKCHEPUMEHT: O3HAKOMIJICHME C MOJCISIMA KPUCTAILNIMYECKHX PEIIETOK
HEOPraHMYECKUX BEIIECTB - METAUIOB M HEMETaUIoB (rpadura M anamasa), CIOKHBIX
BEILIECTB (XJIOpUAA HATpHsi), MCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
peakuu OT BO3JIECUCTBUSA Pa3IMUHBIX (DAKTOPOB, MCCIECAOBAHUE AJIEKTPOIPOBOJIHOCTU
pPacTBOPOB BEIIECTB, MpOIEcca TUCCOIMAIIMN KHUCIOT, IIeNIo4Yell U cojiel (BO3MOXKHO
UCIOJIb30BAHUE BUJIEOMATEPHUAITIOB), IPOBE/IEHNE OMBITOB, WILTIOCTPUPYIOIIUX TPU3HAKH
NPOTEKaHUsl peakiuid HMOHHOro oOMeHa (oOpa3oBaHME OcCajika, BBIJCICHUE Ta3a,
oOpa3oBaHM€ BObI), OMNBITOB, WUIIOCTPUPYIOIIMX TPUMEPHl  OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX peaKiuii (rOpeHue, peakiuu pas3lIoKEeHHs, COCAUHEHUS),
pacrno3HaBaHUE HEOPTaHUYECKUX BELIECTB C TOMOLIBIO KAY€CTBEHHBIX PEAKIIMIA HA UOHBI,
pEIICHUE IKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemertamnsl u ux COCIUHCHUA

OO6mass xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpPHbIC
crernenu okucieHus. CTpoeHue u Gu3nyeckue CBOMCTBA MIPOCTHIX BEIIECTB - TAJOTCHOB.
XUMUYECKHE CBOMCTBA Ha TMpuUMepe XJopa (B3aUMOJCHCTBHE C MeETaJlJIaMu,
HEMeTaJJIaMH, I1esiodamu). XsopoBogopoa. CosiHas KUCI0Ta, XUMUYECKUE CBOMCTRA,
nojiydyeHue, npuMeHenue. JlelicTBue xjaopa ¥ XJOpPOBOJOPOJa Ha OpPTraHU3M YeJIOBEKa.
Baxnenmme Xa0puIbl 1 UX HAXOXKJICHUE B IPUPOJIE.

Ob6mrast xapakrtepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIICHUS.

Ctpoenne u (U3MYECKHE CBOWMCTBA MPOCTHIX BEIIECTB - KHUCIOpOAa U  CEPBHI.
AnoTponHble  MOIM(MUKAIMK KUCIOPOJa M Cephl. XUMHUYECKHE CBOWCTBA CEpHI.




CepoBogopos, cTpoeHue, (u3udyeckue M XumMudeckue cBorcTBa. OKCHUIBI Cephbl Kak
IPEICTaBUTENId KUCIOTHBIX OKCUAOB. CepHasi KHUCIIOTa, (PU3MUYECKUE U XUMUYECKHE
cBOMCTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U crienuduueckue). XuMUYeCKHe
peakimu, JIeXKalliue B OCHOBE MPOMBIIIJIEHHOTO CIOco0a MOJyYeHUs] CEPHOM KHUCIIOTHI.
[Ipumenenne. Conu CEepHOMl KHUCIOTHI, KauyeCTBEHHAs peaKuus Ha CyJab(}aT-HOH.
Haxoxnenue ceppl M €€ COEAMHEHUHM B MNOpUpoAe. XHMHUYECKOE 3arps3HCHUE
OKPYKaIOILEH Cpelbl COETMHEHUSIMU Cephl (KUCIOTHBIE JTOK/IH, 3arpS3HEHUE BO3AyXa U
BOJIOEMOB), CITIOCOOBI €r0 MPEOTBPAICHUS.

OO6mass xapakrepuctuka 351eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A30T, pacpocTpaHeHHUe B IpUpo/ie, puznueckue u Xumudeckue cpoiictra. Kpyrosopor
azoTa B mpupoje. AMMHaK, ero pU3NYECKue M XMMHUYECKHUE CBOICTBA, MOIY4YCHHE U
npuMmenenue. Conu aMMOHUS, UX (QU3NYECKUE U XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE.
KauecTBeHHass peakuuss Ha HMOHBI aMMOHMSA. A30THas KHUCJIOTa, €€ IIOJIy4CHHE,
¢uznyeckue U XMMHUYECKHE CBOMCTBA (0OILIME Kak IMPEACTaBUTENS Kilacca KHUCIOT U
cnenuduueckue). Micrnosib30BaHne HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAJIbHBIX
ynoopeHuii. XuMUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpeabl COeAMHEHUSIMU a30Ta
(KUCJIOTHBIE TOXAM, 3arpA3HEHUE BO3/yXa, ITOUBBI U BOJIOEMOB).

®docdop, amnorponsbie Moaupukanuu dpochopa, GuznUecKre 1 XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopnas kucnora, puznueckue U XUMHUYECKUE CBOMCTBA,
nosiyuenue. Mcnonas3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YAOOPEHUH.

Ob6mas xapakrepucTuka 371eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIICHUS.

VYriepoa, amioTponHble MOAU(PUKALNU, PACIPOCTPAHEHUE B MPUPOJE, PU3HUECKHE U
XUMHUecKue cBoicTBa. Axacopbuusa. KpyroBopor yriepona B mnpupone. Okcuib
yriaepoja, ux (pu3nueckue M XUMUYECKUE CBOMCTBA, ACHCTBHE HA >KUBBIE OpTaHU3MBI,
NOJTy4YeHHUE U MPUMEHEeHHE. DKOJIOTHUecKre MPoOIeMbl, CBSI3aHHBIE C OKCUIOM yTiepoaa
(IV), runore3a 17106aMbHOTO MOTEIJICHUSI KJIWMAaTa, MApHUKOBBIA 3¢ deKT. YrompHas




KHUCJIOTa U €€ COJU, UX (U3NUYECKUE U XUMUYECKUE CBOMCTRA, MOJYyYECHUE U MPUMEHEHHE.
KauectBennass peakuusi Ha kapOoHaT-wOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO035UCTBE.

[lepBoHavasibHbIE MOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCMHEHHUSIX YIiepojaa
(MeTaH, 3TaH, ATWIEH, allETUJICH, 3TaHOJ, INIMLEPUH, YKCYCHas KucioTa). [IpupoaHsie
MCTOYHUKH YTJIEBOJOPOIOB (yroJib, IPUPOIHBIN ra3, He(Th), MPOITYKTHI UX MEPepadbOTKU
(O€H3MH), UX pOJib B OBITY U MPOMBILIIEHHOCTH.

[ToHsiTHE O OMOJIOTUYECKH BAKHBIX BEILIECTBAX: )KUPAX, OEIKaX, YIIIEBOJAX - U UX POJIH B
KU3HM 4YeloBeka. MarepuaibHO€ €IUHCTBO OPraHMYECKMX W HEOPraHUYEeCKUX
COEINMHCHUMH.

Kpemuuii, ero ¢Qusmyeckue M XMMHYECKUE CBOWCTBA, MOJYyYEHHWE M MIPUMEHEHHE.
CoenuHenus kpeMHusi B npupoae. O6mue npexacraBiaeHus o6 okcuae kpemuus (IV) u
KpeMHHeBOW kuciore. CuiuKaThl, HMX HCIOJb30BAaHUE B OBITY, MEAMIIMHE,
IPOMBILUIEHHOCTH. BaxkHel1e cTpouTenbHble MaTepralbl: KepaMHUKa, CTEKII0, IEMEHT,
O0eToH, xene300eToH. I[IpoGnembl 0€30MacCHOTO  HMCIOJIB30BAHUSA  CTPOUTEIIBHBIX
MaTepuasoB B MOBCEAHEBHOMN KU3HMU.

XYUMHUUECKHUI SKCIEPUMEHT: M3y4eHUE 00pa3I0B HEOPTaHMUYECKHX BEIIECTB, CBOWCTB
COJIIHOM KUCJOThI, IPOBEICHNE KAYECTBEHHBIX PEAKIIUI HA XJIOPUJI-MOHBI U HAOTIOICHHE
IPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpakaroume (U3nIecKue 1 XMMUYECKHUEe CBOMCTBA
TaJIOT€HOB W WX COEAMHEHHH (BO3MOXHO MKCIOJb30BAHUE BUIECOMATEPUATIOB),
03HaKOMJIEHHUE ¢ 00pa3IiaMu XJIOPHUI0B (TAIOT€HUIO0B), 03HAKOMJICHUE ¢ 00pa3iiaMu Cephl
U ee COeAUMHEHUSMU (BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHUE
npolecca oOyrJIMBaHUs caxapa Moj IeCTBUEM KOHIIEHTPUPOBAHHOM CEPHOUM KHUCIOTHI,
U3yYeHUE XHUMHMUYECKMX CBOMCTB pa30aBIEHHOM CEpHOW KHCIIOThI, IPOBEACHHE
KayeCTBEHHOM peakuuu Ha Cyiab(paT-MOH W HaOJIOEHUE MpHU3HAKa €€ IMPOTEKAHHUS,
O3HAaKOMJIEHHE C (PU3MYECKHMMH CBOMCTBaMH a30Ta, ¢dochopa M HMX COCITUHEHUU
(BO3MOXXHO HCIIOJIB30BAaHUE BHUACOMATEPUAJIOB), OOpa3liaMu a30THBIX U (PocOopHBIX
yoOpeHuil, mojiyueHue, cooupaHue, paclo3HaBaHHWE M H3YYEHHE CBOMCTB aMMHAKa,




IPOBEJICHUE KAYECTBEHHBIX PEAKIMM Ha MOH aMMOHMS U (Goc(aT-UOH U H3YyUYECHHE
IIPU3HAKOB UX NPOTEKAHMS, B3aUMOICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIJIOTHI C
Menbl0  (BO3MOXKHO  MCIIOJIb30BaHME  BUJCOMATEPHANIOB), HM3yYE€HUE  MOJENEH
KPUCTAJUIMUECKUX PEIIETOK aMasa, rpaduta, QyJiepeHa, 03HaKOMIIEHUE C IIPOLIECCOM
ajcopOlMu  PACTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YIJIEM U yCTPOMCTBOM
MIPOTHUBOra3a, MOJy4eHHe, COOMpaHue, paCO3HaBAHUE U N3yUYEHHUE CBOMCTB YIJIEKUCIIOTO
ra3a, MpOBEJEHUE KAUECTBEHHBIX PEAKIMN Ha KapOOHAT M CHIMKAT-UOHBI U WU3YYEHUE
MPU3HAKOB WX  MPOTEKaHWs, O3HAKOMIICHME C  NOPOAYKIHMEH  CHIMKATHOU
IIPOMBIIUICHHOCTH, PEIIEHUE OKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe '"Baxuenmue
HEMETAJUIBl U UX COCTMHEHUS .

Mertajisl 1 ux COCIMHCHMU:.

OO0miass xapakTepUCTHKA XHUMHYECKHX DJJIEMEHTOB - METaUIOB Ha OCHOBAaHUHU HUX
nojioxkeHusa B Ilepuoanueckon cucreme xumuueckux sineMeHToB /.M. Menneneea u
ctpoeHusi atomoB. CTpoeHue MeTaioB. MeTaminmueckas CBs3b M MeETaJUlnyecKas
KPUCTAJUIMYECKass pelIeTKa. JJIEKTPOXUMHUYECKUU psl  HANpsOKEHUHM  METasUIoB.
duznyueckre 1 XUMUYECKHe CBONCTBA MeTaIIOB. OOIIIME CITOCOOBI MOTYYEHU S METAILIOB.
[TonsiTHe 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI X OT KOppo3uu. CIiiaBbl
(cTanp, 4yryH, JOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.
[[lenounsie MeTAIIIBIL: TTOJ0kKEHUE B [leproandecKkoil cCucTeMe XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa, CTpOEHHME HMX aTOMOB, HaXOXIEHHE B mpuponae. Pusnyeckue u
XUMUYECKUE CBOMCTBA (Ha mpuMmepe HATpus U Kaiusi). OKCUIbI U TUAPOKCUABI HATPUS U
kanus. [[puymeHeHne menoYHbIX METAJIIOB U UX COCIMHEHHUI.

[IlenoyHo3eMeNnbHbIE METAUIbl MarHuii M KajabLuil: 1ojoxeHue B Ilepumoamyeckon
cucreme xumuueckux anemMeHToB .M. MenneneeBa, CTpoeHHE UX AaTOMOB, HAXOXKICHUE
B npupojge. Pusnueckue U XMMHYECKHUE CBOMCTBA MarHusi W Kaiblus. Baxuenmme
COCNMHEHUS KaJblusi (OKCHM, THUAPOKCHI, cOju). JKecTKocTh BOABI M CIOCOOBI ee
YCTpPaHEHUS.




AltoMuHUNA: ToJIo)KeHUEe B llepuonnueckoid cucreMe XUMHYECKUX 3jaeMeHToB /JI.I.
MeHnzeneeBa, CTPOCHUE aTOMa, HaXOXkAeHUE B mpupoje. OU3NYECKUE U XUMHUYECKHUE
CBOMCTBa aTtOMUHUS. AMQPOTEpHBIE CBOMCTBA OKCUAA U TUAPOKCH 1A aTFOMUHHUS.
Kenezo: mnonoxenne B Ilepuogumyeckord cUCTEME XUMHUYECKUX »dnemMeHToB /[I.1.
MenpaeneeBa, CTpOCHHE aToMa, HaxXOXAeHHE B npupoac. OU3NUECKHE U XUMUYECKHUE
cBoricTBa xene3a. Okcuabl, rTuapokcuabl U conu conu xenesza (II) m xenesa (1), ux
COCTaB, CBOVCTBA U ITOJyYECHHE.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHWE C 00pa3llaMM METAJJIOB M CIUIABOB, MX
(bU3UYECKUMU CBOMCTBAMM, U3YYEHUE PE3YJIHTATOB KOPPO3UH METAIIIOB (BO3MOXKHO
HCTIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJCHCTBHS OKCUIA KaJIbIUs U
HaTpus ¢ BOJOU (BO3MOKHO MCIIOJIb30BAHKUE BUIEOMATEPUAIIOB), UCCIEIOBAHUE CBOICTB
KECTKOM BOJIbI, MPOIIECCa TOPEHMsI XKeje3a B KUCTOopojae (BO3MOXKHO HMCHOJIb30BaHUE
BUJIEOMATEPUAITIOB), TPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAaKIMi Ha MOHBI (MarHus,
Kanblius, antoMuHud, 1uHKa, xene3a (II) u xenmesza (III), menu (II), HaGnroneHue u
ONMCAaHHUE TMPOILIECCOB OKpAIIMBAaHUS IUIAMEHHM HOHAMHM HATpHs, Kaausl W Kajlblus
(BO3MOXXHO HCTIOJB30BAHUE BUIEOMATEPHUATIOB), UCCIEAOBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCUIA ATFOMUHUS U THUIPOKCHIA IMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 0
teme ""BaxHelle MeTallyibl U UX COCIMHEHUS .

XUMUS U OKpYXKaroIas cpeaa

BemectBa 1 matepualibl B TOBCEAHEBHOM KU3HU YEJIOBEKA. be30macHOe UCIIOIb30BaHUE
BEILIECTB U XUMHUUYECKUX peakiuid B ObITY. [lepBasi moMoOIIs Ipy XUMUUECKUX OXKOTaX U
OTPAaBJICHUSIX.

XUMHUYECKOE  3arps3HEHHE  OKpyXarwlieil  cpenbl  (TpeaesnbHass  JOMyCTUMas
KoHIeHTparusi BemectB (nmanee - I[JIK). Ponp xuMum B pemieHUH SKOJIOTMYECKUX
pooeM.

XVWMHUECKUI DKCIIEPUMEHT: H3ydyeHHEe OOpas3IoB MaTepHalioB (CTEKJIO, CIIJIaBBI
METaJJIOB, MOJIMMEPHbIC MaTEpPHUaJbl).




MC)KHpCI[MGTHLIC CBA3HU

Peanm3arus MEXIPEIMETHBIX CBA3CH MPU U3YYCHUH XUMUH B 9 Ki1acce OCYIIECTBISCTCS
gyepe3 HCIOJIb30BaHWE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX TMOHITHHA, TaK W TOHSATHH,
SBIISFOIIAXCSI CHCTEMHBIMH TSI OTICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.
OO0mre ecTeCTBEHHO-HAyUHbIE TMOHATHUS: Hay4HbIA (DaKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJIM3, CHUHTE3, KIacCCU(PUKAMS, TEPUOANIHOCTh, HAOIIOACHUE, DSKCIECPUMEHT,
MOJICIIUPOBAHUE, M3MEPEHUE, MOJCNb, SIBJIICHWE, TMApPHUKOBBIA A(P(EKT, TEXHOJIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aToM, DOJCKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWI, W3O0TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYJIA, AJIEKTPUYCCKUI 3apsl, MPOBOIHUKH, MOTYIPOBOTHHUKH,
TUDJICKTPUKH, (DOTOSTIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHUE BEIICCTRA,
ra3, pacTBOp, PAacCTBOPUMOCTH, KPHUCTANIMYECKAs pEIIeTKa, CIUIAaBbI, (U3HUCCKHEC
BEJUYMHBI, EIUHUIBI H3MEPEHUs, KOCMUYECKOE TMPOCTPAHCTBO, ILJIAHETHI, 3BE3[IBI,
Connne.

buonorus: ¢gorocuntes, apixanue, Ouocdepa, sKocUcTEMa, MUHEPAIbHBIE YI00pEHHUS,
MUKPOAJIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTRA.

I'eorpadusi: atmocdepa, ruapocdepa, MuHEpasbl, TOPHBIC TMOPOJIbI, IOJIE3HBIC
MCKOIIa€MbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.




I[lnanupyembie pe3yJbTaThl 0CBOEHHS MPOrPaMMbl 110 XUMHUH
HA YPOBHE OCHOBHOI'0 0011{er0 00pa3oBaHus

B pe3ynbrare u3yueHuss XMMUHM Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHMUs
y oOyuaromierocst OyayT chopMupoBaHbI CIEAYIONIME JJHYHOCTHBIE Pe3yabTaThI:

1) maTpuoTUYECKOr0 BOCIIUTAHUS:

LEHHOCTHOT'O OTHOUIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACJIEIUI0, TOHMMAaHUS 3HAYCHUS XUMHUYECKON HAayKh B IKU3HU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHOI MH(pOpMaluei o
MEPEOBbIX JOCTUXKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaXJaHCKOTO BOCITUTAHMUSL:

MPEJCTABICHUS] O COIMAJIbHBIX HOPMax M TMpaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM U JIPYTUX  BHJAX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH TMpHU
BBITIOJIHEHUHU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHUIO
¥ B3aMMOIIOMOIIY B IIPOLIeCCe TON yueOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ MOBEACHUE M TOCTYNKH CBOMX TOBAPHUILEH C IMO3UIUU HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHMUSI TIOCIIEICTBUMN MTOCTYIKOB;

3) LICHHOCTH HAyYHOT'O MO3HAHUSI:

MUPOBO33PEHYECKUX TMPEJCTABICHUI O BEIIECTBE U XUMHUUYECKON peaKIuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTABJISIONIUX
OCHOBY JIJIsl TOHUMAHUS CYIIHOCTH HAy4YHOM KapTHUHBI MHpa, MPEACTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aWMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEZIO, O POJIM XUMHUHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIX MOTUBOB, HAITPABJICHHBIX HA MMOJYYEHUE HOBBIX 3HAHUU I10
XUMHUH, HEOOXOTUMBIX ISl O0BSICHEHUSI HAOII0aEMBIX TTPOIIECCOB U SIBJICHUN;

M03HABATENLHOMN, MH(OOPMAITMOHHON M YUTATEIIbCKOUN KyJIbTYPhI, B TOM YUCJIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHUH;

MHTEepeca K OOYYEHHUIO U TMO3HAHUIO, JIOO003HATEIHHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  camMo00pa3oBaHWIO, MPOEKTHOM UM  HMCCIIEI0BATEIbCKON
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HAMNpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaJbHEHUIIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBS:

OCO3HaHMsI IIEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 370POBBIM 00pa3 KWU3HMU, OCO3HAHUS TOCIEICTBUN U
HEMPUSATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJs, HAPKOTUKOB, KYpEHUs),
HEOOXOMMMOCTH COOJIONIEHUS TIPaBUJI OE30MacHOCTH TPU  OOpaAIlIeHUd C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEATbHOU KU3HH;

5) Tpy1OBOTO BOCIIUTAHHSL:



WHTEpeca K MPAKTUYECKOMY HM3YYEeHHIO Tpodeccuil u Tpyna pa3audHOro
poja, yBaX€HHUE K TPYAY U pe3yjbTaTaM TPYJIOBOU JESITEILHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHWM 10 XHMHH, OCO3HAHHOIO BBIOOpA
WHJMBUAYAJIbHOW TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUsI ¢ yU€TOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHOl IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 9KOJIOTUYECKOT0 BOCITMTAHUS:

AKOJIOTHYECKU IeJIeCOO0Pa3HOTO OTHOIICHUS K TPHUPOAEC KAaK HWCTOYHHKY
JKU3HHM Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHUS IICHHOCTH 3I0POBOTO U
O0e3omacHOro oOpa3a KHW3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K COOCTBEHHOMY
GU3MYECKOMY M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHS IIEHHOCTH COOJIIOICHHUS
npaBuiI 0€30IMaCHOTO MTOBEICHHUS ITPU PabOTE C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOMINX 3I0POBBIO U )KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIyYaeMble TPU U3YYCHUH XUMHH, JJIs
pelieHust 3ajJa4, CBS3aHHBIX C OKPYXKAIOIIEH MPUPOAHONW Cpenoil, MOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJBTYphl, OCO3HAHHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEIIeHUs] TOCPEACTBOM METOJI0OB XUMHUH;

AKOJOTUYECKOTO  MBIIUICHUS, YMEHUS  PYKOBOJACTBOBAaThCS UM B
MO03HABATENIbHON, KOMMYHUKATUBHON U COIIMAIBHON MTPAKTUKE.

B cocraBe MerampeaMETHBIX pPE3YJIBTATOB BBIICISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PEHHUS OOIIICHAYIHBIC TIOHITHS (3aKOH, TSOPHS, TPUHITHII,
runore3a, (aKT, CHUCTEMa, TIPOIeCcC, OKCIHEPUMEHT U JPYyroe), KOTOpBIe
UCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAyYHOW KapTHUHE MHpA, M YHUBEpCaJIbHbIC yUeOHbIC NEeWCTBHS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOpPBhIE O0O0ECIEeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
nesTeabHOCTH.  MeTtanpeaMeTHble  pe3yjbTaThl OCBOCHHS 00pa30BaTEIbHOU
MIPOTPAMMBI 110 XUMHH OTPAKAIOT OBJIAJICHUE YHUBEPCATIbHBIMU TT03HABATEIbHBIMU
NEUCTBUSIMH, B TOM YHCJIE:

1) 6a30BBIC JIOTHYCCKHUE ICHCTBUS:

YMEHHUE HCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBINUJICHUS TPU OCBOCHHUH
3HAHHWH: PACKPBIBaTh CMBICI XHMHUYECKUX TOHATHHA (BBIACIATH WX XapaKTEPHBIC
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJI1 OOBSICHEHHUS OTJICIBHBIX ()aKTOB W SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAIMA XUMHYECKHUX BEIIECTB W XHMHUYECKHX PEaKIUH,
yCTaHABJIMBATh TMPUIUHHO-CIICACTBEHHBIC CBS3U MEXAY OOBCKTAMHU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYX ACHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHH),
MIPOBOJIUTH BBIBOJBI U 3aKITFOUCHHUS;

YyMEHUE TPUMEHSATh B TMPOIECCe TMO3HAHUS TOHATHS (TPEIMETHBIE W
MeTaIpeMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, UCIIOJIb3yeMbIe B XUMUH,
peo0pa3oBbIBATh MUPOKO MPUMEHSIEMbIE B XUMHUH MOJICTBHBIC TPEICTABICHUS -
XUMUYECKUNA 3HAK (CMMBOJ DdJEMEHTa), XuMuueckas ¢GopMmyna W ypaBHEHHUE
XUMUYECKON PEakiuy - MpU PerieHNH yueOHO-TI03HABATEIBHBIX 33/1a4, C YIETOM



ATUX MOJIEIBHBIX TPEJICTABIICHUN BBISBISITh U XapaKTEPU30BATh CYIECTBEHHBIE
MPU3HAKU U3y4aeMbIX OOBEKTOB - XUMUYECKHUX BEIIECTB U XUMHUECKUX PEaKIUid,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YHAEMBIX MPOLIECCAX U SIBICHUSIX;

2) 6a30BbI€ UCCIIEI0BATENBCKHUE ICHCTBHUS:

YMEHHUE HCIOJIb30BaTh MOCTAaBJICHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA
MO3HAHUS, & TAKKE B Ka4€CTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3HI IO TPOBEPKE
MIPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKJICHHUIA

NpUOOpPETEHUE OIbITa MO IJIAHUPOBAHUIO, OPTaHU3ALMU U TPOBEIACHUIO
YUEHHYECKUX DKCIEPUMEHTOB: yMEHHE HaOMIoAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpOBaTh OOOOIICHUS U
BBIBO/IbI 10 PE3YyJIbTaTaM IIPOBEJICHHOIO OMbITA, UCCIIEJOBAHUS, COCTABIATh OTUET
O MpojieIaHHOMN padoTe;

3) pabora ¢ unpopmarimeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M MHTEPIPETHUPOBATH HH(MOpMAIUIO
pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, OJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIApHAs JUTEepaTypa XUMHUYECKOTO COJEpXaHUs, CIPAaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIEHUBATH IMPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHHUE MPUMEHSATHh Pa3jIN4HbIe METOJbI U 3aMPOCHI MPHU MOUCKE U 0TOOpE
uH(OpPMAITMU W COOTBETCTBYIONIUX JAaHHBIX, HEOOXOIUMBIX JJIs BBITOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEICHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMANIbHYIO (DOpMY IpeAcTaBIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu opmMamu rpaduKu ¥ ©X KOMOWHAIIUSAMY;

YMEHUE WCIONb30BaTh M AaHAJIM3UPOBATH B Tpolecce Y4YeOHOW W
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUU MPOMBIIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOLHOU
Cpelbl;

Y oOyuaromerocs OyayT chOpPMHUPOBAHBI CICAYIONINEC YHUBEPCAJIbHBIC
KOMMYHUKATUBHBIC JICHCTBHUS:

YMEHUE 33/1aBaTh BOMPOCHI (B X0/1€ 1Majora u (Uju) AUCKYCCUH) MO CYIIECTBY
oOcyxmaeMoii TeMbl, (OPMyIUpPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

IpUOOPETEHHE OIbITa MPE3EHTAI[UU PE3YJIbTATOB BHIIIOJHEHUSI XUMUYECKOTO
sKCTiepuMeHTa (71ab0paTOPHOTO OMbITA, JAOOPATOPHOUM pabOTHI MO HUCCIIECIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO TIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHHUKAMU ITO3HABATEIBHOWU H
WCCJIEIOBATENLCKON JIEATETbHOCTH TIPH PEIICHWH BO3HUKAIOMIMX MpoOjieM Ha
OCHOBE y4eTa OOIIMX WHTEPECOB M COTJIACOBAHMS MO3UIUN (00CYyX)IaeHUs, 0OMEH
MHEHUSIMH, "'MO3TOBBIE€ IUTYpMbI", KOOpPJIHUHAIIUSI COBMECTHBIX JICMCTBUH,
OTIpEJICIICHNE KPUTEPUEB IO OIIEHKE KaueCTBa BHITIOJIHEHHON PabOThI U JPYTHE);



Y oOyuatomerocss OynyT copMUpPOBaHBI CIENYIONME YHUBEPCATbHBIC
peryJsiTUBHbIC ACUCTBUS:

YMEHHUE CaMOCTOSITENIbHO OMNpENeNsTh LETu ACATEIbHOCTH, IJIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATH M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpATh Hanbosee F3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTUPOBATH
NPEJIOKEHHBIA  IrOPUTM JIEHCTBUM TPU BBIMOJHEHUU 33JaHUN C  Y4ETOM
MOJIYYCHUSI HOBBIX 3HAHMK 00 M3y4aeMbIX OOBEKTaX - BEIIECTBAX W PEAKIIHIX,
OLICHMBATh COOTBETCTBHE MOJYYEHHOIO PE3yJIbTaTa 3asiBJICHHON LIEIH;

YMEHHE UCIOIb30BaTh W AHAIM3UPOBATH KOHTEKCTHI, MpeJjiaracMbie B
YCJIOBUHM 33/IaHUMU..

B pesynbrare nzydeHus XMMUHA Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHuUs
y oOyuaromierocst OyayT chopMUpOBaHbI CIEAYIOLIME MPeAMeTHbIE Pe3yabTaThl:

8 kiace

PacCKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TOHSTHUH: aToOM, MOJIEKyJa,
XMUMHYECKUH 3JIEMEHT, POCTOE BELIECTBO, CII0KHOE BEIIECTBO, CMECH (OHOPOIHAS
Y HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAsI U MOJIEKYJISIpHAsl Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JO0JISI XUMHYECKOTO
DJIEMEHTa B COEJIMHEHUU, MOJISIPHBIA 00BEM, OKCHJ], KHUCJIOTAa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPULIATENBHOCTh,  CTENEHb  OKUCJIEHUS, XUMHUYECKass  peakuus,
KJ1accu(pUKanus peakiuil: peaklMi COECIMHEHHUS, PEaKI[UU Pa3I0KEHUS, PEAKIUU
3aMEILECHUSI, PEaKUMU OOMEHa, 3K30- U JHAOTEPMHUYECKHE PEaKIMH, TEMIOBOU
addext peakiuu, SAPO aToMa, AICKTPOHHBIA CJIOM aroMa, aTOMHash OpOWTalb,
paauyc atoMa, XMMUYecKasi CBS3b, MOJISIpHAS M HEMOJIApHAasl KOBAJEHTHAs CBS3b,
WOHHAsi CBSI3b, HWOH, KAaTHOH, AaHUOH, pAacTBOpP, MaccoBas JOJs BEUIECTBa
(IpolieHTHAsl KOHIICHTpAIUs1) B pacTBOPE;

WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX ~XHMHUYECKHX TMOHSATUA U
MPUMEHSThH ATH MIOHATHSI IPY OMTMCAHUU BEIIECTB U MX MPEBPAIICHHI;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUST (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

OTIpENeNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCIMHECHMSIX,
CTENICHb OKHUCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICKHOCTD
BEII[ECTB K OINPEACICHHOMY KJIacCy COeAMHEHUN 1o (GopmyiaM, BUJI XUMUYECKON
CBsI3U (KOBaJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCTUHCHUSIX;

packpeiBath  cmbicn  Ilepuoamveckoro 3akona .M. Menneneena:
JIEMOHCTPHUPOBATH TOHUMAHHE MEPUOINUECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX
AJIEMEHTOB OT MX ToJiokeHUsl B lleproanyeckoi cucteme, 3aKOHOB COXPaHEHHS
MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHA
ABorajipo, ONUCHIBaTh U XapaKTepu3oBaTh TaONMMuHylO (Gopmy Ilepmogmyeckoit
CUCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS '"TinaBHas noArpymnma (A-
rpynmna)" u "mobounas moarpynma (b-rpymnma)’, manbsie u OonbIIME TEPUOJIBI,
COOTHOCHUTH 0003HAYECHMS, KOTOPBIe UMetoTcs B Tabsmiie "lleproaudeckas cucrtema
xuMuueckux sneMeHTtoB .M. MenneneeBa" ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTpPOEHHUsI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsj siapa, oOIee Yucio
AIIEKTPOHOB U PACHPEACIICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);



KJIacCU(UIUPOBATh XUMHYECKHE D3JIEMEHThl, HEOPTraHWYECKHE BEIleCTBa,
XMUMHUYECKUE PEAKIUU (110 YUCITY U COCTABY YYaCTBYIOIIMX B PEaKLMU BEUIECTB, 110
TerioBoMy b PexTy);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA BEILIECTB
pa3IMyYHBIX KJACCOB, MOJATBEp)KJas OINHCAHUWE MPUMEpPaMH  MOJIEKYJISIPHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIL;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXKHOCTU MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUA B Pa3IUYHBIX
YCIOBUSIX;

BBIYUCTISTH OTHOCUTENBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAaccChl BEILIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COCAMHEHHUS, MAaCCOBYIO
JIOJII0 BEIIECTBa B PacTBOpPE, MPOBOJAUTH PACUETHI MO YPABHEHHIO XUMHUYECKOU
peaxImmy,

IPUMEHATH OCHOBHBIE ONEPALMN MBICIUTEIBHON NEATEIBHOCTH - aHAIMU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AUIO0, KJIACCU(UKALINIO, BbISIBICHHUE
IPUYUHHO-CJIEICTBEHHBIX CBA3EH - /I N3YUYEHHs] CBOWCTB BEILIECTB M XUMUYECKUX
peakuui, ecCTeCTBEHHO-HAayYyHble METOJbl MO3HAHMS - HAOJIOJIEHUE, U3MEpEHHE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIA U MBICJICHHBIN);

CJIEIOBaTh MIpaBWJIaM MOJIb30BaHUS XUMUYECKOW MOCYA0N U TaOOpPaTOPHBIM
00OpylI0BaHUEM, a TAaK)Ke MpaBuiIaM oOpallleHUsl C BEIECTBAMU B COOTBETCTBHH C
UHCTPYKIMSAMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XHWMUYECKUX OIBITOB TI0
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOIA),
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPENEICHHOW MAaCcCOBOM JOJIEM PAaCTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh H MPOBOJAWTH XHUMHUYECKHE OKCICPUMEHTHI IO
pacro3HaBaHMUIO PACTBOPOB MIEIOYEH U KUCIOT C TOMOIIBIO HHINKATOPOB (JaKMyC,
beHondTanenH, METUIOPAHK U IpyTHUE).

9 kace

pPacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKHUX MOHATUN: XUMUYECKHUI 2JIEMEHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHHWOH, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, AJICKTPOOTPHULIATEIBHOCTh, CTEIEHb OKHUCIICHHS, XUMHUYECKas
peaxiusi, XuMUYECKast CBSI3b, TEIJIOBOM d(PPEKT peakinu, MOJIb, MOJISIPHBIA 00bEM,
pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOJUTHI, DSJIEKTPOJUTAYECKAsT JAUCCOIMALNS,
peaKIuu MOHHOI0 OOMEHa, KaTajau3aTop, XUMUUECKOEe paBHOBECHE, OOpaTUMBbIE U
HEeoOpaTUMBbIE peakiuu, OKHCIIUTEbHO-BOCCTAHOBUTEILHBIE peakiuu,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKHUCICHHE UM BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(OTepHOCTh, XHUMHYECKasi CBsI3b (KOBAJEHTHAasl, WOHHAs, MeTaJUInueckKas),
KpUCTAJUTMYECKasl pelieTka, KOppo3us METaIoB, CIJIaBbl, CKOPOCTh XMMHUYECKON
peakiuu, peaenbHo aonyctuMas konuentpamus 11K Bemectsa;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHYECKHUX TMOHSTHUH U
MPUMEHSITh 3TU TOHSATHUS MPU ONMKUCAHUM BEUIECTB U UX MMPEBPAILICHUII;

MCIIOJIh30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsl COCTaBlieHUs ()OpMYIT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

ONPENIEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUSI XMMUYECKUX AJIIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJJIEKHOCTh BEIIECTB K OMNPEIECIICHHOMY



KJIACCy COeMMHEHUN o (hopMyJiaM, BUJ] XUMHUECKOU CBS3U (KOBAJICHTHAS, HIOHHA,
MeTaJJTNYecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3aps]l MOHA MO0 XUMHUYECKOU
dbopmyiie, XxapakTep cpeibl B BOAHBIX paCTBOPAX HEOPraHUUECKUX COSAUHEHUM, THUIT
KPUCTALTNYECKOW pelIeTKH KOHKPETHOTO BEIeCTBa;

packpbiBath cMbica [lepuommueckoro 3akona JI.M. MengeneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAaHWE: OIMHUCHIBATh M XapaKTePHU30BaTh TAOIUYHYIO
dbopmy Ilepuoanueckoil CHUCTEMbl XUMHUYECKUX SJIEMEHTOB: pa3iMyaTh IMOHITHS
"rnaBHas noarpymnmna (A-rpynna)’ u "mobounas noarpynmna (b-rpymnmna)", mansie u
OONbIIIE  TIEPUOJIBI, COOTHOCHUTH OO0O3HAYEHHS, KOTOpPbIE HWMEIOTCS B
MEPUOINYECKON TaONHIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsAll slipa, OOIlee YHUCIO BJIECKTPOHOB U
pacnpeneneHue X Mo AJIEKTPOHHBIM CJIOSIM), OOBSICHATH 00IIHe 3aKOHOMEPHOCTH B
M3MEHEHUM CBOMCTB AJIEMEHTOB U UX COCIMHEHUH B Mpejeiax MajblX NEPUOIOB U
IJIABHBIX MOJATPYHI C YYETOM CTPOCHHS UX aTOMOB;

KJIacCCU(UIIMPOBATh XHMHUUYECKHE JJIEMEHTBHI, HEOPraHWYECKHE BEIIECTBA,
XUMHYECKHE peakiuu (110 YUCITy U COCTaBY yYaCTBYIOIIHUX B PEAKIIUH BEIIECTB, IO
TeIIOBOMY J(dQeKTy, M0 H3MEHEHUIO CTCINEHEH OKHUCICHUS XHUMHUYCCKHX
AJIIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIME M CHEIU(PUYIECKUE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IMOJATBEPKAasi ONKMCAHUE IPUMEpaMu
MOJIEKYJISIPHBIX U MIOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

COCTaBJIATh YPABHEHUS JICKTPOIUTUUECKON JUCCOIUALIMY KUCIIOT, IIeJI0Yei
U COJICH, TOJIHBIE W COKpAIlCHHbIE YPAaBHEHUS pEaKlIMil HOHHOTO OOMEHa,
YpaBHEHUS peaKIui, MOJATBEPKIAIONINX CYIIECTBOBAHUE T€HETUYECKON CBSI3U
MEXK]Ty BELIECTBAMU Pa3JIMUHBIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MTOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3THX PeaKInii;

MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH ITPOTEKAHUS XUMUUYECKUX MPEBPAICHUN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MAaCCOBYIO JIOJIO XHMHYECKOTO 3JeMEHTa 1o (opmylie COSIUHCHHS, MACCOBYIO
JIOJTI0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThl MO YPAaBHEHUIO XUMHUUYECKOU
PEaAKIINM;

co0JIroAaTh MpaBuia MOJIb30BAHUSI XUMHUUECKON MOCYA0M U J1Tab0paTOpHBIM
o0opyioBaHUEM, a TaK)Ke MpaBuUiia OOpalleHus C BEIIECTBAMU B COOTBETCTBUM C
WHCTPYKIMSIMA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIOTO Ta3a);

MIPOBOJIUTH PEAKIUU, MOATBEPKIAIOIINE KAUECTBEHHBI COCTaB Pa3JIMUHbBIX
BEILIECTB: PACIO3HABATh OIBITHBIM TyTeM XJOPUIAOPOMMI-, UOIUI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, TUIAPOKCUI-HOHBI, KaTUOHHI aMMOHHS M HOHBI
M3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PAacTBOPAX HEOPTraHUUYECKHUX
BCIIIECTB;

MIPUMEHSATH OCHOBHBIE OIEpaIliyd MBICIUTEIbHON JESITEIbHOCTU - aHaIu3 U
CHUHTE3, CpaBHECHHE, OOOOIIEHNWEe, CHCTEMATHU3aIldi0, BBIABICHUE IPUUYUHHO-
CJIECTBEHHBIX CBSI3€M - [l U3yUYEHUs CBOMCTB BELIECTB U XUMUUYECKUX PEAKINM,



€CTECTBEHHO-HAyYHbIE  METOJbI  TIO3HAHWUA - HAONIOZICHWE, W3MEpeHue,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PeaibHbI U MBICTICHHBIN).



