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Ili1anupyembie pe3yabTaThbl OCBOCHHUS Y4eOHOro npeamMera «XumMush»

N3ydyeHne XuMHM B OCHOBHOM WIKOJE JAET BO3MOYKHOCTb JOCTHYb CJIEAYIOLINX
pE3yJIbTaTOB B HAIPABICHUU IUYHOCIHO20 PAZBUTHSL:
1) BocnuTaHue POCCUNCKON IpakJaHCKOM MJIEHTUYHOCTH: NMaTPUOTU3MA, JTIOOBU U YBaKEHUS K
OteuecTBY, YyBCTBa FrOPJOCTHU 3a CBOIO PO/IMHY, 32 pOCCHHCKYIO XUMUYECKYIO HAYKY;
2) ¢dopmHupoBaHUE IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOMN MPAKTHKH, a TAKXKE COLMAILHOMY, KYJIbTYPHOMY, SI3bIKOBOMY
U JYXOBHOMY MHOT0OOpa3uio0 COBPEMEHHOTO MUPA;
3) ¢dopMupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYCHHWIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOpa3BUTHUIO U CaMOOOpPA30BaHUIO HA OCHOBE MOTHBALMU K O0YYEHMIO U MO3HAHMIO, BHIOOPY
pouILHOr0 00pa30BaHusl HA OCHOBE MH(GOPMAIMHU O CYIIECTBYIOUINX Npodeccusix u JMYHBIX
Mpo(ecCHOHANIBHBIX ~ NPEANOYTEeHHH,  OCO3HAaHHOMY  TIOCTPOEHHI0  WHAMBUAYAJIbHOUN
00pa30BaTeNIbHOM TPACKTOPUU C YUETOM YCTOWUYUBBIX TO3HABATEIIbHBIX HHTEPECOB;
4) ¢opmupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, OOIIECTBEHHO
I0JIE3HOM, yueOHO-HCCIIe10BATENBCKOM, TBOPYECKOM U APYTrUX BUJIAX IESATEIbHOCTH;
5) ¢opmupoBaHue MOHUMAHMS IIEHHOCTH 3/I0pOBOTO M 0€30macHOro o0pasza *KU3HU; YCBOCHHE
MpaBWJl HMHAMBHUAYAJbHOTO M KOJUJIEKTUBHOTO O€30MacHOr0 TMOBEIACHMS B YPE3BbIYAMHBIX
CUTYaIUSX, YTPOXKAIOUIUX KU3HU U 3J0POBbIO JIIOJIEH;
6) ¢dbopMupoBaHHUe MO3HABATENbHON U WMHMOPMAIMOHHONW KYJAbTYpPhl, B TOM YHCIIE DPa3BUTHE
HaBBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM MOCOOUSMHU, KHUTAMH, JOCTYIMHBIMHU
MHCTPYMEHTAMH U TEXHUYECKUMU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;
7) popMupoBaHHE OCHOB 3KOJIOTUYECKOTO CO3HAHMS HAa OCHOBE NMPU3HAHUS LIEHHOCTH >KU3HHU BO
Bcex €€ TMpOSIBICHUAX M HEOOXOJAWMOCTH OTBETCTBEHHOrO, OEpeXHOro OTHOLIEHHS K
OKpYKalollen cpene;
8) pa3BUTHE TOTOBHOCTH K PEIICHHWIO TBOPYECKHX 3a/lady, yYMEHHUS HAaXOJUTh aJeKBaTHBIC
crocoObl MO BEICHUS U B3aUMOJCHCTBHUS C TapTHEpPAMHU BO BpeMs yuyeOHOW W BHEYy4eOHOM
NeSITeNbHOCTH, CIOCOOHOCTH OLIEHWBATh MPOOJIEeMHBbIE CUTYyallUd M ONEpPAaTUBHO MPUHHUMATh
OTBETCTBEHHBbIC DEIICHUS B PA3JIMYHBIX MPOJYKTUBHBIX BHUJAX JAEATEeIbHOCTH (yueOHas
MTOMCKOBO-UCCIIEI0BATENIbCKAsI, KITyOHAs!, MPOEKTHAs, KPY>KKOBas  T. I1.).

MemanpeomemHuvimuy pe3ylnbTaTaMid OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl
OCHOBHOTO 00111er0 00pa30BaHus M0 XUMUHU SIBIISIOTCS:
1) oBiageHre HaBBIKAMU CaMOCTOSITEIBHOTO TNPUOOPETeHHsS HOBBIX 3HAHUH, OpraHU3alUN
y4eOHOM J1eATEeNbHOCTH, MOUCKA CPEACTB €€ OCYIIECTBICHUS;
2) yMeHUE IUIaHUPOBaTh MYyTH JOCTI)KEHHUs Ielied Ha OCHOBE CaMOCTOSITENILHOTO aHaiu3a
YCIOBUHM U CPENICTB UX JOCTUKECHHUS, BBIACTATH allbTEPHATUBHBIE CIIOCOOBI JOCTHKEHHS LIETH U
BbIOMpaTh HambOonee 3(G(GEKTUBHBINA CIOCOO, OCYIIECTBIATh IMO3HABATENbHYIO pe(dICKCHIO B
OTHOIICHUHU JCHCTBHI MO PEIICHUIO YUeOHBIX U MO3HABATEIbHBIX 33/1a4;
3) yMeHue MOHUMAaTh MpoOIeMy, CTABUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3Y, IABATh OIPEIEICHUS
MOHATHAM, KIAacCU(PUIUPOBATh, CTPYKTYpUPOBATh MaTepHall, MPOBOJUTH SKCIIEPUMEHTHI,
apryMeHTHPOBATh COOCTBEHHYIO MO3HIIMIO, (POPMYIUPOBATEH BBIBOBI U 3aKIIIOUYEHUS;
4) yMeHHE COOTHOCHUTh CBOM JEHCTBHMS C IUIAHUPYEMBIMH pE3yJbTaTaMM, OCYILIECTBISATh
KOHTPOJIb CBOEH JAEATENbHOCTH B MpOLECCE JOCTHXKEHHs pe3yibTara, OINpeNessiTh CIOCOObI
JeUCTBUI B paMKax MpeAoKEHHbIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JIEHCTBHS B
COOTBETCTBUU C U3MEHSIIOIIENCS CUTyaluen;
5) dopmupoBaHue M pa3BUTHE KOMIETEHTHOCTH B OOJIACTH HCHOJIb30BAHUS MHCTPYMEHTOB U
TEXHUYECKUX CPEACTB HH(POPMALMOHHBIX TEXHOJIOTUH (KOMIIBIOTEPOB U IMPOrPaMMHOIO
oOecrieyeHHns) Kak  HMHCTPYMEHTAJbHOM  OCHOBBI  pPa3BUTHUS ~ KOMMYHUKAaTHBHBIX U
MO3HABATEIHHBIX YHUBEPCATHHBIX YI€OHBIX JICHCTBHIA;
6) yMeHue co31aBaTh, IPUMEHATh U IMPeoOpa30BbIBATh 3HAKK U CHUMBOJIBI, MOJIETH M CXEMBI JUIS
peleHus yueOHbIX M M03HABATEIbHBIX 33/1ay;



7) ymMeHHe u3BIIeKaTh MH()OPMAIIUIO U3 Pa3IMYHBIX HCTOYHHKOB (BKIIIOYAs CPEJCTBA MAacCOBOM
uHbOpMaIMY, KOMIIAKT-AUCKA y4eOHOro Has3HaueHus, pecypcel MHrepnera), cBOOOIHO
MOJIb30BAThCA CIPABOYHOM JIUTEPATypoil, B TOM 4YHCIE M Ha JJIEKTPOHHBIX HOCHTE- JIX,
co0roaTh HOPMBI HHPOPMAIIMOHHOW N30UPATENTLHOCTH, ITHKH;
8) yMmMeHHMe Ha MpPAKTUKE MOJb30BATHCS OCHOBHBIMU JIOTUYECKUMHU TNPUEMAMHU, METOJaMH
HaOJIOIEHUS, MOICTTMPOBAHNUS, OOBSICHEHHSI, PELICHUs IPOOIeM, IPOTHO3UPOBAHUS U JIP.;
9) yMeHHe OpraHu30BaTh CBOIO )KM3Hb B COOTBETCTBUU C MPEICTABICHUSIMH O 3JI0pOBOM 00pasze
KHU3HH, TpaBax U OOSM3aHHOCTIX TPaXKIAHMHA, HEHHOCTSAX OBITHS, KYyJAbTYPHl M COIHAIHLHOTO
B3aUMOJICHCTBHS,
10) yMeHHe BBIMOJHATH MO3HABATENBHBIC W MPAKTHUYECKUE 3aJaHUs, B TOM YHCIE MPOCKTHBIC;
11) yMeHue camMOCTOSTENIbHO M apryMEHTHUPOBAHHO OLIEHUMBAaTh CBOM JEWUCTBUS U JEHCTBUS
OJTHOKJIACCHUKOB, COAEPKAaTEIbHO 000CHOBBIBAsI MPABMIIBHOCTH WIJIM OITHOOYHOCTh Pe3yJbTaTa u
criocoba JIeHCTBUS, aJ€KBAaTHO OIIEHMBAaTh OOBEKTUBHYIO TPYJHOCTb Kak Mepy (aKTHUeCKOIo
WIM TPENoJIaraeMoro pacxo/ia pecypcoB Ha pellleHue 3a/lauM, a TaKKe CBOM BO3MOKHOCTH B
TOCTHKEHUH LEJIN OTIPEeIeIEHHON CIIOKHOCTH;
12) ymenue pabotath B rpynmne — 3(h(HEeKTUBHO COTPYIHUYATh U B3aUMO/IEHCTBOBATh HA OCHOBE
KOOpDAMHAIIMKM PA3JMYHBIX TO3UIMHA TIPU BBIPAOOTKE OOMEro pemeHuss B COBMECTHOM
NeATeNbHOCTH, CIIyIlaTh NapTHEpPa, (QOpMyIHpOBaTP M apryMEHTHpPOBATh CBOE MHEHHE,
KOPPEKTHO OTCTaWBaTh CBOIO TMO3WIMIO W KOOPIMHHPOBATH €€ C MO3HWIMEH MapTHEPOB, B TOM
YHCcJIe B CUTYallMd CTOJKHOBEHHWS MHTEPECOB; MPOIYKTUBHO pa3peniarh KOH(MIMKTHI Ha OCHOBE
yu€Ta WHTEpPEeCOB W TO3HMIMH BCEX €ro y4YacTHUKOB, TIOMCKAa W OIEHKH AIbTEPHATUBHBIX
croco0o0B pa3penieHus: KOHPIUKTOB.

Ilpeomemnvimu pezynomamamu OCBOEHUS OCHOBHOM 00Opa30BaTeNbHOW MPOrpPaMMBbl
OCHOBHOT0 00111ero 00pa3oBaHUs 110 XUMUU SIBJISIOTCS:
1) ¢popmupoBaHue NMepBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX IPEACTABICHUN O BELIECTBAX, MX
IPEBPAILEHUSAX M TMPAKTUYECKOM IPUMEHEHHMM; OBJIaJICHUE MOHATHUIHBIM amnmapaTtoMm H
CHUMBOJIMYECKUM SI3IKOM XHUMHH;
2) oco3HaHWE 0OBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKON HAyKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX IMPEBPALICHUH HEOPraHUYECKUX U OPraHMYECKHX BELIECTB Kak
OCHOBBl MHOI'MX SIBJICHUI JKMBOM M HEXHUBOH NPUPOAbI;, YIJIyOJeHHE MpeICTaBIeHUH o
MaTepUaIbHOM €IMHCTBE MUPA;
3) oBnazeHHEe OCHOBAMM XHMHYECKOH TIPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBATh MU
O0OBEKTUBHO OLIEHUBATh KU3HEHHbIC CUTYallUH, CBS3aHHbIE C XMMMEH, HaBbIKAMU 0€30I1aCHOTO
oOpalieHus ¢ BEeIeCTBAMHU, UCII0Ib3yEMbIMU B MIOBCEIHEBHON JKU3HU; YMEHUEM aHAJIU3UPOBATh
U IUIAHUPOBAaTh 3KOJOIMYECKH Oe30IacHOE IOBEIEHHE B LENAX COepeXeHUs 310pOBbsI U
OKpYXKarollel cpejibl;
4) <¢dopmupoBaHME YMEHMH yCTaHaBJIMBaThb CBS3M MEXKJIy pealbHO HaOII01aeMbIMU
XUMUYECKUMU SBJICHUSAMHU U IPOIIECCaMU, POUCXOAALIMMU B MUKPOMHUPE, OOBSICHSITH IPUUUHBI
MHOroo0pa3usi BELIECTB, 3aBUCUMOCTb HX CBOICTB OT cocTaBa M CTPOCHHUS, a TaKxKe
3aBHCUMOCTb IIPUMEHEHUS BEILECTB OT UX CBOICTB;
5) npuoOpeTeHue OIbITa UCHOIB30BAHUS PA3IMUHBIX METOJIOB MU3YUYEHUS BEUIECTB; HAOMIOICHUS
32 MX TMPEeBPALICHUSMU IPU NPOBEJICHUM HECIOXKHBIX XUMHUYECKUX HKCIEPUMEHTOB C
HCIOJIb30BAHUEM JTAOOPATOPHOTO 000PYIOBAHUS U IPUOOPOB;
6) yMeHHEe OKa3bIBaThb MEPBYIO IIOMOIb MPH OTPABJIECHHUIX, OXKOTax M JAPYrMX TpaBMax,
CBSI3aHHBIX C BEILECTBAMH U JJAOOPAaTOPHBIM 000PYI0BaHUEM;
7) oBnaneHue npuémMaMu paboThl ¢ MH(OpPMAIel XUMHUUECKOTO COJep KaHuUs, MTPEICTaBICHHON
B pa3Hoii opme (B BUjE TeKCTa, HopMyi, rpadukoB, TaOIMYHBIX JaHHBIX, cXeM, (hoTorpaduii u
ap.);
8) co3nmanue OCHOBBI sl (POPMUPOBAHMS MHTEpECa K PACIIMPEHUIO U YIITYOJICHUIO XUMUUECKUX
3HaHUM M BBIOOpA XMMHMM KaK MpOQUIBHOTO MpeAMeTa MpU IMEepexoje Ha CTYNEeHb CPEeIHEro
(momHoro) oOmiero oOpa3oBaHMsA, a B JalbHeHmeM U B KadecTBe cdepbl CBOEH
npoheccuOHaTbHON 1A TEIbHOCTH;



9) dopMupoBaHHE MPEICTABICHUA O 3HAYCHUM XUMHUYECKON HAYKH B PEIICHUU COBPEMEHHBIX
3KOJIOTUYCCKUX HpO6JIeM, B TOM YHCJIC B HNPCAOTBPAIICHUN TCXHOICHHBLIX MW 3KOJOTUYCCKUX
Karactpod.

8 Kacc
OcHOBHbIE MOHATHSI XUMUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NMpPeICTABIEeHMIH)
Buinycknux nayuumes:
- ONKCHIBATh CBOMCTBA TBEPABIX, KHUIKUX, Ta3000pa3HbIX BEIIECTB, BBIJCISSA UX CYIIIECTBEHHBIE
MIPU3HAKY;
- XapaKkTepu30BaTh BEIIECTBA MO0 COCTABY, CTPOCHHUIO U CBOMCTBAaM, YCTaHABIUBATH MPUYNHHO -
CJICJICTBEHHBIC CBSI3M MEXK]Iy TAaHHBIMU XapaKTePUCTHUKAMHU BEIIECTBA;
- PacKpbhIBaTh CMBICT OCHOBHBIX XUMUYECKUX TTOHSATHI: aTOM, MOJIEKYJIa, XAMUYECKUAN JIEMEHT,
MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTD, UCIIOJIb3ys 3HAKOBYIO CUCTEMY XHUMUU;
- 1300paXkaTh COCTaB MPOCTEUIITHX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT U CYIITHOCTh
XUMUYECKUX PEAKIIUN C TTOMOIIbI0 XUMHYECKUX YPaBHEHUI;
- BBIUUCISATH OTHOCUTEIIbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEIIIECTB, a TAKKE MACCOBYIO
JIOJIF0 XMMHYECKOTO JIEMEHTA B COCIMHCHUAX;
- CpaBHUBATH IO COCTABY OKCH/IbI, OCHOBAHUS, KHCIOTHI, COJI;
- KJIacCU(UIUPOBATH OKCUIBI K OCHOBAHUS 110 CBOMCTBAM, KUCIOTHI U COJIU — TIO0 COCTaBY;
- OMKMCHIBATh COCTaB, CBOMCTBA 1 3HAUYCHHUE (B MIPUPO/IE U MPAKTUICCKON JEATEITHHOCTH
YeJIOBEKa) MPOCTHIX BEIIECTB — KUCIOPOa M BOJIOPOIA;
- 1aBaTh CPABHUTEIHHYIO XapaKTEPUCTUKY XUMUIECKUX JIEMEHTOB M BAXKHEUIIINX COCTMHECHUM
€CTECTBEHHBIX CEMEHMCTB MIEJOYHBLIX METAJIJIOB U TaJIOT€HOB;
- TIOJIB30BaThCS JTAOOPATOPHBIM 00OPYIOBAHUEM U XUMUUYECKOU TIOCYI0H;
- IPOBOJMTH HECIIOKHBIE XUMUYECKHUE OTBITHI U HAOJIIOICHUS 32 U3MEHEHUSIMU CBOWCTB BEIIECTB
B MPOIIECCE UX MpEeBpaIieHui; coOII0IaTh MTpaBUiia TEXHUKH 0€30TIaCHOCTH MPU TPOBEACHUH
HaOJIIOJICHUI U ONBITOB;
- pa3nMYaTh SKCIIEPUMEHTAIBHO KUCIOTHI U MIEIOYH, MTOJI3YSICh HHINKATOPAMU; 0CO3HABATH
HEO0O0XOIUMOCTh COOJIOICHUST Mep 0€30TTaCHOCTH MPU OOPAIIEHUH C KUCIOTAMH H IIEJI0YaMHU.
Buinyckrux nomyuum 603MONCHOCMb HAYUUMBCA.
- TPaMOTHO 00paIIaThCs ¢ BEIIECTBAMU B TIOBCEIHEBHOM JKHU3HU;
- 0CO3HaBaTh HEOOXOAUMOCTh COOJIFOICHHSI TIPABHIT AKOJIOTHYECKH 0€30MacHOT0 IMOBEICHUS B
OKpY’Karollel IpupoIHON Cpeie;
- IOHUMAaTh CMBICII U HEOOXOIUMOCTh COOJIOICHUS PEITMCAHNUM, TTPEAJIaracMbIX B
WHCTPYKIUSX TI0 MCTIOJIb30BAHUIO JICKAPCTB, CPEICTB OBITOBOM XUMUHU U JP.;
- UCIIOJIB30BaTh MPHOOPETEHHBIC KIIFOUEBBIC KOMIIETCHTHOCTH TIPH BBITIOJIHCHUH
HCCIIEIOBATENIbCKUX MPOEKTOB M0 U3YYEHUIO CBOMCTB, CIIOCOOOB MOTYYEHHUS U PACTIO3HABAHUS
BEIIECTB;
- pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCIIONB3YsI CPEACTBA YCTHOT'O U TUCBMEHHOTO
0OLIEHMS, TPOSBIIATH TOTOBHOCTh K YBXKEHUIO MHOM TOUKH 3PEHUS IIPHU 00CYXACHUU
PE3yNbTAaTOB BBIMOJIHEHHOMN pabOTHI;
- 00BEKTHBHO OIICHHBATh HH(OPMAIIHIO O BEIIECTBAX U XUMHUYECKUX MPOIECCAX, KPUTUUECKU
OTHOCHUTHCS K TMICEBJIOHAYYHOU WH(pOpPMaIINU, HETOOPOCOBECTHON peKiiaMe, Kacaromiecs
WCIIOJIb30BAHUSI PA3JIMYHBIX BEILIECTB.
IMepuoauyeckuii 3aK0H ¥ NEPUOAUYECKAS CUCTEMAa XMMHUYeCKHUX dJjiemeHToB 1. U.
MengeneeBa. CTpoeHue BelecTsa
Buinycknux nayuumes:
- KJ1accu(UIMPOBATh XUMHYECKHE JIEMEHTHI Ha METAIIIbl, HEMETAJUTbI, DJIEMEHTBI, OKCHJIBI U
TUAPOKCUIBI KOTOPBIX aM(DOTEPHBI, U MHEPTHBIE SJIEMEHTHI (Ta3bl) /U OCO3HAHMSI BOKHO CTH
YHOPSAI0YEHHOCTH HayYHbIX 3HAHU;
- pacKpbIBaTh CMbICI Iepuoaudeckoro 3akona /. . Menneneesa;



- ONUCBIBATh M XapaKTepU30BaTh TAOINYHYIO (DOPMY NEPUOANIECKON CHCTEMBI XUMUYECKUX
JJIEMEHTOB;

- XapaKTepU30BaTh COCTAB ATOMHBIX s/IEp U PACIPEICIICHUE YNCIIA JIEKTPOHOB 110 AJIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MAJIBIX IIEPUOJI0B IIEPUOAUUECKON CUCTEMBI, a TAKKE
KaJIAs U KaJbLus;

- pa3nuyaTh BUAbI XUMUYECKOM CBS3U: MOHHYIO, KOBAJICHTHYIO ITOJISIPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METANINYECKYIO;

- 1300pakaTh JIEKTPOHHBIE (POPMYIIBI BEIIECTB, 00OPa30BAHHBIX XUMHUECKUMH CBSI35IMH Pa3HOTO
BUJIA;

- BBISIBJIAITH 3ABUCUMOCTB CBOMCTB BELIECTBA OT CTPOCHUS €r0 KPUCTAJUIMYECKOW pEeIETKN
(MOHHO1, aTOMHOM, MOJIEKYJISIPHON, METAJUIMUECKOH );

- XapaKTepu30BaTh XUMHUYECKHUE DJIEMEHTHI U UX COCANHEHUS HA OCHOBE ITOJIOKEHHUS dJIEMEHTOB
B [IEPUOINYECKON CUCTEME U OCOOCHHOCTEN CTPOEHUS UX aTOMOB;

- ONKMCHIBATH OCHOBHBIE MPEANOCBUIKN OTKphITHSA [[. 1. MenaeneeBsIM NEprOAMIECKOTO 3aKOHA
U IIEPUOANYECKON CUCTEMbI XUMUYECKHX JIEMEHTOB M MHOTOOOPa3HYI0 HayuHYIO €ATEIbHOCTD
Y4EHOT 0}

- XapakTepu30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAYECHHE MTEPUOJNIECKOrO 3aKOHA U
MIEPUOANYECKON CHCTEMBI XUMUYeCKUX 31eMeHToB []. 1. Menneneesa;

- 0CO3HABaTh HaYYHbIE OTKPBITUS KaK pPe3y/bTaT JUIUTEIbHBIX HAOIIOJEHHM, ONIBITOB, HAYYHOI
ITOJIEMUKH, ITPEOIOTIEHHS TPYAHOCTEH U COMHEHHUH.

Buinycknuk noayuum 603MOHCHOCMb HAYYUMbCA:

- OCO3HABAaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JIJI IPAKTUYECKON JESITENbHOCTH YEI0BEKA;

- OIMCBIBATh U3Y4YEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOT'O aHalln3a;

- IPUMEHATH 3HAHUA O 3aKOHOMEPHOCTSX IEPUOANYECKON CHCTEMBI XMMUYECKHUX DJIEMEHTOB IS
OOBSICHEHUS U IPEJBUICHUS CBONCTB KOHKPETHBIX BEILIECTB;

- pa3BuBaTh HH(YOPMAIIMOHHYIO KOMIIETEHTHOCTb IIOCPEICTBOM YIiIyOJIeHUs 3HAaHUH 00 HCTOpUU
CTaHOBJICHUSI XUMHUYECKOU HayKH, €€ OCHOBHBIX MOHATHH, IEPUOAUYECKOTO 3aKOHA KaK OJHOTO
U3 BOKHEHIINX 3aKOHOB IPUPOBI, @ TAKKE O COBPEMEHHBIX JOCTKCHUIX HAYKH U TEXHUKH.

9 kmacc
MHoroo0pa3ue XMuMHYECKHUX PeaKkmuii
Buinycknux nayuumcs:
- OOBSCHATH CYTh XUMHYECKHX MPOIIECCOB;
- Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIIHI;
- YCTaHaABJIUBATh MPUHAICKHOCTh XUMHUYECKON PEAKIIUU K OMPEACIEHHOMY THUITY TIO OJTHOMY M3
KJIaCCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YUCIYy U COCTaBY MCXOJHBIX BELIECTB U MPOJYKTOB
peakuuu (peakiuy COSAMHEHUS, Pa3JI0KEHHUs, 3aMeIIeHUs U OOMeHa); 2) 1O BBIJACICHHUIO WIIH
MTOTJIOIICHUIO TEIUIOThI (PEaKIMM SK30TEPMHUYCCKHE W SHIOTEPMHYECKHE); 3) MO WU3MECHEHHIO
CTENeHEH OKHCIICHHS XMMHYECKUX DJIEMEHTOB (OKHCIIMTEIBLHO-BOCCTAHOBUTEIBHBIC PEAKIIUH);
4) mo obpaTuMocCTH TIpoliecca (peakuu oopaTuMbple U HEOOpaTUMBIE);
- Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CKOPOCTh XMMHUECKUX PEAKIIU;
- Ha3bIBaTh (DAaKTOPBI, BIUSIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS,
- COCTaBJISITh YPAaBHEHHUSI DIIEKTPOIUTHUECKON IUCCOLMALIMM KUCIOT, IIEI0Y€eH, CONIel; MOIHbIE U
COKpalI€HHbIE HOHHBIE ypaBHEHHUS  peakiuii oOMeHa; ypaBHEHUS  OKUCIHTEIbHO-
BOCCTAHOBUTEIbHBIX PEAKLINA;
- TMPOTHO3UPOBATH MPOAYKTHI XHUMHYECKHX peakiuii mo ¢opmyiaamM/Ha3BaHUIM HCXOTHBIX
BEIIECTB; ONPEAETATh UCXO/IHBIE BEllecTBa Mo (hopMylaM/Ha3BaHUSM MPOJTYKTOB PEAKIIHH;
- COCTaBIIITh YPAaBHEHHSI PEAKIMI, COOTBETCTBYIOLIUX TOCIEAOBATEIHLHOCTH («IICTIOYKE))
MpeBpaIIeHU HEOPraHUUYECKUX BEIIECTB PA3IUUHBIX KJIACCOB;
- BBISBISITh B TMPOIECCE DJKCIHEPUMEHTA MPHU3HAKH, CBUACTEIBCTBYIOIIME O MPOTEKAHUU
XUMHUYECKON PEeaKIuu;
- TOTOBUTb PACTBOPHI C ONPEIETEHHON MAaCCOBOM 0JIEN PACTBOPEHHOIO BEILECTBA;



- OMpEeNeNATh XapaKTep CpeAbl BOJHBIX PACTBOPOB KHUCIOT U IIEIOUYEH MO0 M3MEHEHHUIO OKPACKH
WHMKATOPOB;

- TPOBOJUTH KAYECTBCHHBIC PEAKIMH, MOJATBEPKIAIONINEC HAIUYHE B BOJHBIX PacTBOpPAxX
BEIIECTB OTJCIbHBIX KATHOHOB U aHUOHOB.

Buvinycknux nonyuum 603mMo04#CHOCMb HAYYUMBCAL:

- COCTaBJISITh MOJICKYJSIDHBIC W TIOJIHBIC WOHHBIC YPAaBHCHHS 10 COKPAIIEHHBIM HWOHHBIM
YpaBHCHUSIM;

- TPHUBOJIUTH TPHUMEPHI PEaKIUi, MOATBEPIKIAIONINX CYIISCTBOBAHUE B3aMMOCBSI3H MEXKIY
OCHOBHBIMH KJIACCAMU HEOPTaHWYICCKUX BEIICCTB;

- MPOTHO3UPOBATH PE3YIbTATHl BO3JACHCTBUS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTH XUMHUYECCKOM
peaxIuu;

- MPOTHO3UPOBAThH PE3YJIBTATHI BO3JICHCTBUS PA3INIHBIX (DAKTOPOB HA CMEIICHUE XUMUIECKOTO
paBHOBeCHSI.

MHoroo0pa3ue BelecTs

Buinycknux nayuumes:

- ONpeAensaTh MPHHAUICKHOCTh HEOPraHWYECKHX BEIIECTB K OJHOMY U3 H3yYCHHBIX
KJIACCOB/TPYIII: METAJUTBI U HEMETAIUTBI, OKCH/IbI, OCHOBAHHsI, KUCIIOTHI, COJIH;

- COCTaBJIATH (POPMYIIBI BEIIECTB IO MX HA3BAHUSM;

- OIIPEJICIISITh BAJIGHTHOCTD U CTEIICHb OKUCIICHHUS DJIEMEHTORB B BEIIIECTBAX;

- COCTaBJIATH (POPMYIIBI HCOPTAHUYECKUX COSAMHECHU 10 BAJCHTHOCTSM M CTEIICHSIM OKHCIICHHS
AJIEMEHTOB, a TAK)KE 3aps/iaM HOHOB, YKa3aHHBIM B TA0JIMIIE PACTBOPUMOCTH KHCIIOT, OCHOBAHUH
M COJIEH;

- OOBSCHATH 3aKOHOMEPHOCTH H3MCHECHHS (DU3MYECKUX W XHUMHYECKHX CBOWCTB TIPOCTBIX
BELIECTB (METAJUIOB M HEMETaUIOB) M HUX BBICHIMX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOTO U TPETHETO MEPUOJIOB;

- Ha3pIBaTh OOIIME XWMHUYECKUE CBOMCTBA, XapakTepHble i1 TPYHI OKCUAOB: KHUCIOTHBIX,
OCHOBHBIX, aM(DOTEPHBIX;

- HasplBaTh oOOIIME XMMHYECKHE CBOWCTBA, XapaKTEpHbE [UIsI KaXIOro M3 KIJIacCoB
HEOPraHMYECKHX BEIIEeCTB (KUCIIOT, OCHOBAHHM, COJICH);

- MPHUBOJUTH MPUMEPHI PEaKINil, MOATBEPKIAIOUINX XUMUYECKHE CBONCTBA HEOPraHMYECKHX
BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAHUI U COJIEH;

- ONpeAeNsiTh BEIIECTBO-OKUCIHUTENb U  BELIECTBO-BOCCTAHOBHUTEIb B  OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIUIX;

- COCTaBJIATh 3JCKTPOHHBIM OaynaHc (A7 M3YyYEHHBIX pPEaklMii) MO MPEeAsOoKEHHBIM CXeMaM
peaKIuii;

- TMPOBOAWTH J1A0OPATOPHBIE OIMBITHI, MOATBEPXKIAIONINE XHUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKHX BEIIECTB;

- TPOBOJUTH JIAOOPATOPHBIE OMBITHI IO TMOJIYYCHHIO UM COOMPAHUIO Ta3000pa3HBIX BEIECTB:
BOJIOPO/JIa, KUCIOPOJA, YIJIEKUCIIOTO ra3a, aMMHAaKa; COCTABJIATh YPABHEHUS COOTBETCTBYIOIIUX
peaKiuu.

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCAL:

- MPOTHO3WPOBATh XUMHUYECKHE CBOICTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

- IPOTHO3HPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBISITH OKUCIUTEIbHBIE U BOCCTAHOBUTENIbHBIE
CBOMCTBA ¢ yU4€TOM CTeleHel OKUCIECHHS TIEMEHTOB, BXOISIINX B €r0 COCTaB;

- BBISBIISATH CYIIECTBOBaHME T'E€HETHMUECKOW CBSI3M MEXAYy BEIIeCTBAaMU B psAy: MPOCTOe
BEII[ECTBO — OKCHUJ — KHUCIIOTa/ TUAPOKCUI — COJIIb;

- XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM KHCIIOT;

- TPUBOJUTH MPUMEPHl YPAaBHEHUW peaKIui, JeXKAIIMX B OCHOBE IMPOMBIIUICHHBIX CIIOCOOOB
MOJIy4eHUs] aMMHUaKa, CEPHOM KUCIIOTHI, YyT'yHa U CTallH;

- ONHUCHIBaTh (UIUYECKHE M XUMHUYECKHE TIPOIIECCHI, SIBISIONIMECS YacTbI0 KPYroBOpOTa
BEIIECTB B MPUPO/IE;



- OPraHu30BbIBATh U OCYHICCTBJIATH HNPOCKTHI 110 UCCIICAOBAHUIO CBOMCTB BCIICCTB, HMCIOIINX
Ba’KHOC MPAKTUYCCKOC 3HAUYCHUC.

Conep:kanmne y4eOHOr0 npeamera

8 KJacc
Pazgen 1. OcHOBHBIEC TOHATHA XUMHHU (YPOBEHb ATOMHO-MOJIEKY/ISIPHBIX NPEACTABJICHUI).
[Ipenmer xumuu. XuMHS KaKk 4YacThb €CTECTBO3HaHMs. BemiectBa u ux cBOMCTBA. MeTobl
MO3HAHWS B XUMHUM: HabOmoneHue, dkcnepuMmeHT. [lpuémer Oe3omacHol paboThHl ¢
obopymnoBanueM U BemectBamMu. CTpoeHUE TUIAMEHHU.
Uucteie BemectBa u cmecu. CrnocoObl OYMCTKHA BEIIECTB: OTCTaMBaHHWE, (UIbTpOBaHUE,
BBIIAPUBAHUE, Kpucmaniuzayus, oucmuniayuss. OUNYECKHe U XUMHUYECKHE SIBICHHUS.
Xumuyeckue peakuuu. [[pu3Haku XUMUYECKUX PEAKIMN U YCIOBUS BO3HUKHOBEHUS U TCUEHUS
XUMHUYECKUX PEAKIIUH.
ATOMBI, MOJIEKYJIBI M HOHBI. BellecTtBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUS.
Kpucrannmaeckue u amopdubie BemecTtBa. Kpucrammueckue peméTkd: MOHHAs, aTOMHAas U
MOJIEKYJIIpHasA. 3aBUCUMOCTb CBOWCTB BELIECTB OT TUIA KPUCTAIINYECKOMN peméTku. [IpocTsie n
CJI0’KHBIE BEIIECTBA. XUMHUUYECKUN 3JIEMEHT. MeTaluibl 1 HeMeTaluIbl. ATOMHAsI €JUHULIA MACCHI.
OtHocuTenbHasg aroMHasi Macca. S3bIK XUMUW. 3HAKH XUMHYECKHUX AJIEMEHTOB. 3aKOH MOCTO-
SHCTBA COCTaBa BemMIeCTB. XuMHUeckue ¢opMynbl. OTHOCHTENbHAS MOJICKYJspHAs Macca.
KadecTBeHHBIN 1 KOJTMYECTBEHHBIM COCTAB BEIIECTBA. BRIYUCICHHS IO XUMHUUYECKHM (HopMyram.
MaccoBas 107151 XMMHAYECKOTO JIEMEHTA B CJI0)KHOM BEIIECTBE.
BanenTtHocTh xumuueckux saemMeHTOB. OrmnpeseneHHe BaJIEHTHOCTH SJIEMEHTOB O (opmyre
OuHapHbpIX coeauHeHuid. CocTaBieHHE XUMHUYECKUX (opmya OHMHApHBIX COEIUHEHHUH 10
BAJICHTHOCTH.
ATOMHO-MOJIEKYJIIPHOE YYEHHE. 3aKOH COXPaHEHHSI MacChl BeecTB. JKU3Hb U AeATENbHOCTh M.
B. JlomoHocoBa. XuMnueckre ypaBHEHHS. TUIBI XUMUYECKUX PEAKIIHAM.
Kucnopon. Haxoxaenne B mpupozae. Ilomydenme kuciopoga B Jlabopatopudl U
MPOMBIIIIIEHHOCTH. PU3HUYECKHEe W XMMHUYECKHME CBOMCTBa Kuciaopoaa. ['openme. Okcuppl.
[Ipumenenne kucnopona. KpyroBopor kuciopoga B npupoje. O30H, alIOTPONHUsS KUCIOPOJA.
Bo3snyx u ero cocras. 3amniura aTMocepHOro BO3/1ayXa OT 3arpsi3HEHUI.
Bonopon. Haxoxzaenue B npupose. [lonyuenue Booposaa B 1a00patopuu U MPOMBIIIIEHHOCTH.
®dusznueckue M XHUMHYECKHE CBOMCTBa Bojopoja. Bogopon — BoccraHoBuTelb. Mepsl
0e30macHOCTH MpH pabote ¢ BojgopoaoM. [Ipumenenne Bogopoa.
Bopna. Metoabl onpenenenus cocraBa BoJAbl — aHalu3 U cUHTE3. DU3nUecKue CBOMCTBA BOJIBI.
Bona B mpupone u crmocoObl €€ OYHMCTKH. Adpanus BOJbl. XHMHYECKHE CBONCTBA BOJIBI.
[Ipumenenne Boabl. Boga — pactBoputens. PactBopumocTh BemiecTB B Boge. MaccoBast 10Jis
pPacTBOPEHHOIO BEUIECTBA.
KonnuectBennble oTHOmEHUs B xumuu. KonndectBo BemiectBa. Moiib. MonsipHas macca. 3akoH
ABorazipo. Mossipublii 00bEM razoB. OTHOCUTENbHAS MIOTHOCThH ra30B. OObEMHBIE OTHOIICHHUS
ra3oB P XUMUYECKUX PEAKLUSX.
Baxkneiiirie Kimacchl HEOPraHUYECKUX CcOeAUMHEHHUU. OKCHIBI: COCTaB, KIacCHU(pHUKAIHS.
OcHOBHbIE U KHUCIOTHBIE OKcuabl. HomeHknatypa okcusoB. Pu3nuecKMe U XUMHYECKUE
CBOWCTBA, ITOJYyYEHNE U IPUMEHEHUE OKCUJIOB.
I'unpoxcunpl. Knaccudukanus ruapokcuaoB. OcHoBanus. Cocras. [[€noun u HepacTBOpUMBbIE
ocHoBaHMsA. Homenknarypa. Pu3nyeckue M XUMHYECKHE CBOMCTBA OCHOBAaHMM. Peaknus
HedTpanuzanuu. [lonydeHne u mpuMeHeHne OCHOBaHUH. AMMOTEPHBIE OKCUIBI U TUIPOKCHU/IBL.
Kucnotel. CocraB. Knaccudukarnus. Homenknatypa. dusndeckue W XHUMHYECKHE CBOWMCTBA
KHUCJIOT. BBITECHUTENBHBIN Psii METAJIJIOB.
Comu. Cocras. Knaccudukanus. Homenknarypa. @usndeckue cBoiictBa coineil. PactBopumocts
colieit B Bojie. XMMHUECKUE CBOICTBA coseid. CriocoOwI moryueHus coiel. [Ipumenenue comeil.
['eneTnueckas cBsA3b MEK/1y OCHOBHBIMM KJIACCaMH HEOPTAaHUYECKUX COETUHEHUM.



Pacuémmnvie 3a0auu.

Brrurcnenue 0OTHOCHTETFHON MOJISKYIIIPHOW MacChl BEIECTBA IO (hopMyIIe.

Brluucnenue MaccoBoil 1011 3JIEMEHTa B XUMUYECKOM COCIMHEHUH.

YcTaHoBIIeHHE TPOCTEHIIEH POPMYITBI BEIIECTBA 10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

HaxoxaeHne MaccoBOi JJOJIM pacCTBOPEHHOTO BELLIECTBA B PACTBOPE.

Brruucinenue wmacchl pacTBOPEHHOTO BEIIECTBA U BOJABI JJIsi TPUTOTOBJICHUSI PacTBOpPA
ONpEeNENIEHHON KOHLIEHTPALUH.

Boruucnenuss ¢ UCMoNb30BaHUEM TOHATHH «Macca», «KOJMYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «MOJISIPHBIM 00BEMY.

OOBbEMHBIC OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKITUIX.

IIpakmuyeckue pabomol.

[Ipuémsl 6e30macHoil paboThl ¢ 000pyIOBaHUEM U BellecTBaMu. CTpoeHuUE MiIaMeHH.

Ouncrka 3arps3HEHHON MOBAPEHHOM COJIM.

[Tosrydenue u CBOMCTBA KUCIOPOIA.

[Tosmydyenune BOIOPOIA U UCCIIEIOBAHUE €O CBOMCTB.

[IpuroroBiieHne pacTBOPOB COJIEH C ONIPENETEHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA.
Pemienne »skcnepuMeHTanbHBIX 3amady 1Mo TeMe «BakHeline Kiacchl HEOPraHWYECKUX
COCTMHEHUI.

Jlabopamopuvie onvimai.

PaccmoTtpenue BemiecTB ¢ pa3nuIHbIMEA (PU3UUYECKUMHU CBOMCTBAMMU.

Pasnenenne cMecHu ¢ MOMOIIBIO MarHuTa.

[Ipumepbl pU3NYECKUX U XUMUYECKUX SIBJICHUH.

O3nakomieHue ¢ oOpasmamMu TPOCTHIX (METaUIBl W HEMETaUlbl) W CJIOKHBIX BEIIECTB,
MHHEPAJIOB ¥ TOPHBIX MOPO/I.

Pasnoxenne ocHoBHoro kapoonara meau(Il).

Peaknus 3amenieHnss Meau Kene30M.

O3HakomJieHHEe ¢ 00pa3laMu OKCHJIOB.

B3aumopetictBue Bogopoaa ¢ okcumom meau(1l).

OnbIThI, MOATBEPKAAIONINE XUMUYECKUE CBOMCTBA OKCUOB, KHCIOT, OCHOBAaHUHM, aM(OTEPHBIX
TUAPOKCHUIOB U COJIEH.

Jlemoncmpayuu.

O3zHakomiieHHEe ¢ JabopaTopHbBIM O00OpyrOBaHMEM; HPUEMBI 0O€30MacHOl paboOThl C HUM.
CriocoObl OUMCTKH BEIECTB: KPUCTAJUTM3ALIMS, TUCTUILISLIMS.

HarpeBanue caxapa.

Harpesanue napaduna.

I'openue napaduna.

BsaumopneiicTBue pacTBOpoB: KapOoHaTa HATpus U COJISIHOM KUCIOTHI, cynbdara meau(ll) u
TUAPOKCHU/IA HATPUSL.

B3aumoperictBue cBexxeocaxaéHHoro ruapokcugaa wmeau(Il) ¢ pacTBopoMm TIIHOKO3BI  NpHU
OOBIYHBIX YCIOBUSIX U MIPHU HATPEBaHUU.

[IpuMepsl NPOCTHIX U CIOKHBIX BELIECTB B PA3HBIX arPEraTHBIX COCTOSHUSX.

[MapocTepkHEBBIE MOJIEAM MOJEKYJI METaHa, aMMHaka, BOJbI, XJIOPOBOJOPOJA, OKCHAA
yraepoga(IV).

Mogenu KpUCTAIIIMYECKUX PEHIETOK PA3HOTO THUIIA.

OnbIThL, MOATBEPKIAOIINE 3aKOH COXPAHEHHS] MACChl BEIIECTB.

dusnyeckrue 1 XMMUUYECKHE CBOMCTBA KHCIOPOa.

[Tomyuenue u cobupaHue KHCIOPOJa METOJIOM BBITECHEHHS BO3JyXa MU METOJOM BBITECHEHUS
BO/IBI.

VYcnoBus BOSHUKHOBEHHUSI U TIPEKPAIEHUSI TOPEHUSI.

ITony4yenue o30Ha.

Omnpenenenne cocraBa BO3Iyxa.



[Tonyuenue Bomopoja B annapate Kunma, npoBepka BoopoJia Ha YUCTOTY, TOPEHHE BOJOPOJIA
Ha BO3JIyX€ U B KUCJIOPOJie, COOMpaHKe BOJOPOIa METOIOM BBITECHEHHUS BO3/IyXa M BOIBI.
AHayIu3 BOJBL.

Cunres BOJbI.

B3aumopeiictBue BOABI C HaTpUeM, KajblME€M, MarHueM, OKCHJOM KajblUs, OKCHIOM
yraepona(IV), okcunom docdopa(V) u ucnpiTaHue MOTYUEHHBIX PACTBOPOB UHIUKATOPOM.
XUMHUYECKUE COECMHEHMSI KOJIMYECTBOM BelecTBa 1 MOJIb.

OO0pasipl OKCHAOB, KUCIOT, OCHOBAaHUH U COJICH.

Heurpanuzanus ménoun KucaoToi B IPUCYTCTBUM MHIUKATOPA.

Paznen 2. llepuoanyeckuii 3aKoH M epuoguvecKasi CHCTeMa XUMHYecKHX dJjeMeHToB JI. U.
Menpeneesa. CTpoenue aroma.

[lepBoHauanbHBIE TMOMBITKA KIACCU(PUKAIIMKA XUMUYECKUX d3JeMeHTOB. [loHsTHEe O Tpymmax
CXOJHBIX D3JEMEHTOB. EcTecTBEHHBIE CeMelcTBa IIEIOYHBIX METAIJIOB M  TaJlOTE€HOB.
bnaropoansie rasei.

[Tepuonnueckuii 3axkoH . 1. Menneneesa. [lepuonnueckas cucremMa Kak €CTECTBEHHO-HAy4YHAsI
KJIacCU(pUKaUs XUMHUYECKUX 3JeMEHTOB. TabimuuHas (popma mpeacTaBieHus: Kiaccu(puKaluu
XUMUYECKUX dJeMeHTOB. Crpykrypa Ttabmuubl «[lepuomnueckas cucreMa XUMUYECKUX
anemenToB JI. V1. MengaeneeBa» (kopotkast ¢opma): A- u b-rpynmsl, nepuoasl. Ousndeckuii
CMBICTT IOPSAKOBOTO JIEMEHTa, HOMepa Meprojia, HoMepa IPYIIbl (JUIs 3JIEMEHTOB A-TpyIII).
CrpoeHue aroma: sIpo U 3NEeKTpoHHass obOojouka. CocTaB aTOMHBIX SJep: MPOTOHBI U
HEUTpOHBL. M30TONBI. 3apsia aTOMHOTO sJIpa, MAaCCOBOE YUCIIO, OTHOCUTEIbHAs aTOMHAs Macca.
CoBpemeHHast OpMyYIUPOBKA MOHATHS «XUMUYECKUHN IIEMEHT).

DnexTpoHHas 000JI0UKa aToMa: MOHATHE 00 SHEPreTHUECKOM YpPOBHE (JIIEKTPOHHOM CIIOE), €ro
€MKOCTH. 3aroJIHeHHE AJIEKTPOHHBIX CIOEB Y aTOMOB 3JI€MEHTOB MEPBOrO-TPETHETO MEPUOIOB.
CoBpemeHnHast popMyIHpPOBKa NEPUOIUUECKOTO 3aKOHA.

3HaueHue nepuoaudeckoro 3akoHa. Hayuneie noctmkenus [[. Y. MenpaeneeBa: ucnpaBiieHUE
OTHOCHUTENIbHBIX AaTOMHBIX MacC, MpeAcKa3aHhe CYLIECTBOBAHUS HEOTKPBITHIX JJIEMEHTOB,
MepecTaHOBKH XUMHUYECKHX AJIEMEHTOB B mepuoauyeckoil cucreme. XKu3Hp u nestenbHocTh [
1. Menneneena.

Jlemoncmpayuu.

Ou3nyecKue CBOKMCTBA IIETOYHBIX METAIIIOB.

BsaumopneiictBue okcuIoB HaTpusi, MarHusi, ¢ochopa, cepbl ¢ BOAOH, HCCIEIOBAHUE CBOWCTB
MOJIy4YE€HHBIX MPOAYKTOB.

B3anmonelicTBue HaTpus U Kajaus ¢ BOJIOM.

®u3nuecKue CBOMCTBA TAJIOI€HOB.

BiaumoseiicTBue antoMUHUS C XJIOPOM, OPOMOM U HOJIOM.

Paznien 3. Crpoenne BemecTBa.

DNEKTPOOTPULIATEIHHOCTh XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE BHJbI XUMUYECKOW CBS3U:
KOBaJICHTHAsI HEMOJIIpHas, KOBAaJIEHTHAs MOJIApHAs, HOHHAs. BaleHTHOCTh 2IEMEHTOB B CBETE
anekTpoHHOU Teopun. CreneHb okucieHus. llpaBuna ompeneneHus CTENEHH OKHCIICHUS
3JIEMEHTOB.

Jlemoncmpayuu.

ConocraBnenue (U3UKO-XUMHYECKUX CBONCTB COEIUHEHHH C KOBAJCHTHBIMH U HWOHHBIMHU
CBSI3MH.

9 kiacc
Pa3znen 1. MHoroodpasue XuMH4eCKHX peaKIui.
Knaccupukanuss XMMHUYECKMX peakIMid: peakuud COCIUHEHHUs, pPAas3JIOKEHUs, 3aMelleHHs,
oOMeHa.  OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakuud. OKHUCIUTENb, BOCCTaHOBHUTEIb,
IIPOLIECChl OKUCIEHUS M BOCCTaHOBJIEHUS. (COCTaBIIEHHE ypaBHEHUN OKHCIIHUTEIbHO-BOCCTA-
HOBHTEJBHBIX PEAKIUI C MOMOIIIBIO METOIa IEKTPOHHOI0 OaaHca.



Tennosie 3(pexTsl XUMUYECKUX peakIHidi. IK30TEPMHUUYECKHE W DHIOTEPMUUYECKHE PEaAKILIUU.
Tepmoxumuueckue ypaBHeHus. Pacu€Tbl 10 TEPMOXUMUYECKUM YPABHEHUSM.

CkopocTh XMMHMUYECKUX peakiuil. PakTopbl, BIMSIOIIME HA CKOPOCTh XUMUYECKUX PEAKLIUU.
IIepBoHauanbHOE NMPEACTABICHUE O KaTAJIA3E.

Oo6parumeie peakuuu. [ToHsATHE O XUMUYECKOM PaBHOBECHHU.

XUMHUYECKUE PEaKUu B BOJHBIX pAaCTBOpPaX. DJIEKTPOIUTHI U HEANEKTpouuThl. Monbl. KaTnonst
U aHWoHBl. [uopammuas meopusi pacmeopos. DIEKTPOIUTHYECKAS TUCCOLMALUS KHUCIIOT,
ocHOBaHUM M coisield. Crnalble M CHUIIBHBIE AJIEKTpoJiUThl. CreneHb aucconuanuu. Peaxiuun
MOHHOTO OOMEHa. YCIIOBUSI TEUEHHs pEaKuWidi HOHHOTO OOMEHa /0 KOHIA. XUMHYECKHe
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COEAUHEHMH B CBETE IIPEJCTaBICHUN 00
NEKTPOJUTUYECKON TUCCOLUALNN U OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuusx. /lonamue o
2uopoanu3ze coell.

Pacuémmnule 3aoauu.

Boruncnenus no TepMOXUMHUYECKUM YPaBHEHUSIM pEaKLIUM.

IIpakxmuueckue pabomeoi.

N3yuenune BIUsHNS YCIOBUM IPOBENCHHS XUMHUECKON PEAKIIMK HAa €€ CKOPOCTb.

Pemenune skcnepuMeHTanIbHBIX 3a1ad 1Mo TeMe «CBONCTBa KUCIIOT, OCHOBAHMH M COJIeH Kak
JJIEKTPOJIUTOBY.

Jlabopamopuvie onvimai.

Peakuuu o6MeHa Mex 1y pacTBOpaMHU AJIEKTPOJIUTOB.

Jlemoncmpayuu.

[IpuMepsl 3K30- ¥ S3HIOTEPMHUYECKUX PEAKIIHIA.

B3anmopeiicTBre MHKA C COJISTHOM M YKCYCHOM KUCJIOTaMHU.

B3anmopelictBue rpaHylIMpOBAaHHOTO LHMHKA W IIMHKOBOM TBUIM C COJITHOM KHCIOTOM.
B3anmopeiicteue okcuma menu(Il) ¢ cepHOM KHCIOTOW pa3HON KOHIIEHTpAIlMU TIPH Pa3HBIX
TeMIeparypax.

['openue yrist B KOHIEHTPUPOBAHHOM a30THOW KUCIIOTE.

['openue ceprl B pacIiyiaBI€HHOM CEIUTPE.

HcnbiTaHne pacTBOPOB BEIIECTB HA 3JIEKTPUUYECKYIO TPOBOIUMOCTb.

JIBU)KEHHE HOHOB B AJIEKTPUYECKOM IOJIE.

Paznen 2. Muoroo0pasue BemecTs.

Hemeramnel. 'amorensl. IlonokeHne B NEPUOJUYECKOM CHCTEME XUMHUUYECKHX 3JIEMEHTOB,
cTpoeHne ux aroMoB. Haxoxzaenue B mnpupone. Puznueckue M XUMUYECKHE CBONCTBA
rajoreHoB. CpaBHUTENbHAS XapaKTEPUCTHKA TAJIOreHOB. [lonydyeHre u mpuMeHeHne TajloreHOB.
Xiop. Puznyeckre UM XUMHUYECKUE CcBoicTBa Xjopa. IIpumenenue xmnopa. Xi0opoBOJOPO.
®usnueckue cpoiicTBa. [lomyuenue. ConsiHas kucnora u e€ conu. KauecTBeHHass peakuusi Ha
XJIoOpuI-uoHbl. Pacro3naBanue XJ10pua0B, OpOMHUIOB, HOAUIOB.

Kucnopon u cepa. Ilonoxenue B NeprHoIuYecKOil CUCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOCHUE
ux atomoB. Cepa. Amnotponus cepbel. Pusnueckue U XUMUYecKue cpoiictBa. Haxoxzaenue B
npupone. Ilpumenenue cepsl. CepoBojgopoa. CepoBogopoiHasi KuclIoTa W €€  COJM.
KavectBeHHast peakuus Ha cynbpua-uonsl. Oxcup cepbi(IV). ®Pusmyeckue M XUMHUYECKHE
coiictBa. Ilpumenenune. CepHuctast kuciora u e€ conu. KauecTBeHHas peakius Ha Cynb(uT-
nonbl. Okcun ceprl(VI). CepHast kuciota. XMMHUYECKHE CBOMCTBA pa30aBlieHHON M KOHILIEHTPU-
poOBaHHOMN cepHON KucnoThl. KauecTBeHHas peakiys Ha cyiabpaT-uoOHbl. XHUMHUYECKHE PEaKiuH,
JIeXKallue B OCHOBE IIOJyYEHUs CEPHOM KHUCIOTHI B IPOMBINUIEHHOCTH. IIpuMeHeHune cepHou
KHCJIOTBHI.

A30T1 u docdop. I[lTonoxxenne B nepruoAUYECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOCHUE UX
aTOMOB. A30T, (PM3MYECKUE U XMMUYECKHE CBOMCTBA, MOJy4YeHUE U NpuMeHeHne. KpyroBopoT
azota B mpupone. Ammuak. Puznueckue M XHMHUYECKUE CBOICTBA aMMHaka, IOJy4YEeHHE,
npumeHeHne. Conu amMMoHHMs. A30THas Kucinota M €€ cBoiicTBa. OKHUCIMTENbHBIE CBOMCTBA
a30THOM kucnoThl. IlomydyeHue a30THOM KHCIOTHI B JabopaTopuu. XHUMHUYECKHE PEaKIIUH,



JIe)KAIMEe B OCHOBE MOJIYYEHUSI a30THOW KUCJIOTHI B NMPOMBIIIICHHOCTH. [IpuMeHeHrne a30THOM
kucyoThl. CoJId a30THOM KUCIOTHI U UX MPUMEHEHUE. A30THbBIE yI00pEHUS.

dochop. Amnorporus dochopa. dPusznueckue u xuMmuueckue cpoicTBa (ocdopa. Oxcup
docdopa(V). Dochopras kucnora u e€ conn. PochopHbIe yI0OpeHUsI.

Yraepon u kpemHuid. [lonokeHue B NEPUOAUYECKOM CUCTEME XUMHUYECKHUX 3JIJIEMEHTOB,
CTPOCHHE MX aTOMOB. YTJepo. AsuoTporus yriepona. Ou3znueckre U XMMUYECKHUE CBOMCTBA
yraepona. AncopOmws. YTrapHbBIA ra3, CBONCTBA M (PU3UOJIOTHUYECKOE JICHCTBUE HA OPraHU3M.
VYrnekucnslid ra3. YrosbHas kuciaota u e€ conu. KayecTBeHHasi peakuuss Ha KapOOHAT-HMOHBI.
KpyrosopoT yriepoaa B npupoje. OpraHndeckue COeIMHEHUsI YTIIepoa.

Kpemuuii. Oxcun kpemuusa(IV). Kpemnuesas kuciora u €€ conu. Cmexno. Llemenm.

Mertamibl. [lonokeHne MeTauioB B IEPUOIMYECKON CHUCTEME XUMHUECKHUX 3JIEMEHTOB, CTPOCHUE
HX aTroMoB. MeTamnyeckast cBs3b. Du3nueckrue cCBONCTBA METAJIOB. Psii akTHBHOCTH METAJJIOB
(2TIEKTPOXUMUYECKUN DSl HANIPSHKEHUN METaIoB). XMMHUYECKHE CBOMCTBA MeTayioB. OOmue
crocoObl moydeHus MeTayioB. CrijlaBel METAJLIOB.

[Henounsle Metambl. [losoXKeHNEe MIETOYHBIX METAJIJIOB B MEPUOJUYECKON CHCTEME, CTPOSHHUE
ux aroMoB. Haxoxnenume B mnpupone. PU3MYECKHE M XUMHUYECKHME CBOMCTBA IIEIOYHBIX
MeTauioB. [I[puMeHeHHe MIEeTOYHBIX METAJIJIOB M X COCTMHECHHUIA.

[[lenouyno3emenbHble MeTAIUTBL. [l0JI0KEeHNE MIETOYHO3EMENBHBIX METAJIOB B MEPUOIUYECKOMN
cucTeMe, CTpoeHue Mx atomMoB. Haxoxknenue B npupoae. Maramii M KaJblMil, X Ba)KHEHIINE
coenuHeHus. JKECTKOCTh BOJIbI M CIIOCOOBI €€ YCTpaHEHUSI.

Amomunnil. [lonoxkeHue aaOMUHUS B TEPUOAUYECKOM CHUCTEME, CTPOCHHE €ro aroma.
Haxoxnenue B mnpupone. Pu3nuecKkne W XUMHUYECKHE CBOMCTBa amtoMuHud. [Ipumenenue
ATIOMUHUS. AM(POTEPHOCTh OKCH/IA ¥ TUIPOKCHUIA ATTFOMUHUSI.

Keneso. [lonoxxenue xeneza B MEPUOJUYECKON CUCTEME, CTpOCHHUE ero aroma. Haxoxxnenue B
npupoae. Pu3nyeckue M XMMUYECKHE CBOMCTBa Xeje3a. BaxHelume coeIMHEHUs JKeles3a:
okcubl, ruapokcuabl u conu sxene3a(ll) u sxeneza(Ill). KauectBennsie peakmuu Ha HOHBI Fe2+ u
Fe3+.

Pacuémmnule 3aoauu.

Boruncnenus mo XuMUYECKUM YpaBHEHMSIM Macchl, 00bEMa M KOJUYECTBA BEIIECTBA OJHOTO M3
MPOJIYKTOB PEAKIMK [0 MAacce HCXOJHOTO BEIIeCTBA, O00bEMY WM KOJHUYECTBY BEIIECTBA,
COJICpPKAIIEro ONPEACIEHHYIO IO IPUMECEH.

IIpakxmuueckue pabomeoi.

[Tosydenune consiHOM KUCIOTHI U U3yYECHHE €€ CBOWCTB.

Pewrenne skcnepuMeHTaNIbHBIX 3a4a4 110 Teme «Kucnopon u cepay.

[Tonyyenne amMuaka U U3y4€HUE €r0 CBOMCTB.

[Tonyuenue oxcuaa yriaepoaa(IV) u uzydenue ero cBoiicts. PacroznaBanue kapOOHATOB.
Peurenne skcnepuMeHTaNIBHBIX 3aa4 110 TeMe «MeTauibl U UX COCTUHEHUS.

Jlabopamopnvie onvimai.

BriTecHeHHe rajgoreHaMu Jpyr Ipyra U3 pacTBOPOB X COEAMHEHHI.

O3zHakomIieHHe ¢ 0Opa3lamMu cepbl U €€ MPUPOTHBIX COSTUHEHHI.

KauectBeHHbIe peakiuu Ha CyabGua-, cynbGuT- u cynb(ar-uoHsl B pacTBOPE.

B3aumopeicTBue cosieii aMMOHHSL CO LIETOYAMMU.

KauecTtBeHHas peakuys Ha yrieKHCIIbIN Tras3.

KauecTBeHHas peakiius Ha KapOOHAT-HOH.

N3ydenne 06pa3iioB METAIJIOB.

B3anmoneicTBue METaIoB ¢ paCTBOPAMHU COJIEH.

O3HakoOMJIEHHE CO CBOWCTBAMH U MPEBpaIlleHUsIMU KapOOHATOB U THAPOKAPOOHATOB.

[Tony4yenue ruapokcuIa aTFOMUHUS U B3aUMOJIEHCTBUE €r0 ¢ KUCIOTaMU U I11eJI0YaMH.
KauectBeHHsle peakiiuu Ha noHbI Fe2+ u Fe3+.

Lemoncmpayuu.

Du3nyeCcKre CBOKWCTBA TAJIOTEHOB.

[TosmyueHnue xJIOpOBOAOPOIa U PACTBOPEHUE €TO B BOJIE.



AnnoTpornHbie MOIU(PUKAIINH CEPHI.

OO6pa31bpl IPUPOAHBIX CYIb(UIOB U CYIb(HATOB.

[Tonyuenne amMmmuaka u €ro pacCTBOPEHUE B BOJIE.

OO0pa31pl IpUPOAHBIX HUTPATOB U (hocdaTos.

Mojenu KpUCTAITMYECKUX PEHIETOK aiMas3a u rpadura.

O0pa3il TpUPOIHBIX KAPOOHATOB U CHUIIMKATOB.

OO0pa3ipl BaXKHEHIINX COSAMHEHUIN HATpPUsl, KaJIUs, IPUPOIHBIX COSAMHEHUN MarHus, KajbIlus,
AIIOMHUHMUS, Py JKeJe3a.

B3anmopaeicTBre MIEN0YHBIX, MIETOYHO3EMEIbHBIX METAVIOB U AJIFOMUHUS C BOJIOM.

Cxuranue xene3a B KUCJIOPO/JIE U XJIOpeE.

Paznen 3. KpaTkuii 0030p BaskHelIIMX OPraHu4ecKMX BellecTB.

[Ipeamer opranmdeckod xumuu. Heopranmdeckue M OpraHM4EeCKUE COECIMHEHMS. YTJIEPOJ —
ocHOBa JkM3HM Ha 3emiie. OCOOEHHOCTM CTPOEHMsSI aTOMa Yrjepoja B OPraHMYECKUX
COEIMHEHUSIX.

VYrneBogoponsl. IlpenenpHble (HACHIIIEHHBIE) YIJIEBOJAOPOABI. MeTaH, JTaH, NpOMaH —
MpOCTEHIINEe TPEACTAaBUTEIN  MPEAENbHBIX  yrieBoaopoAoB. CTpyKTypHble  (HOPMYIIBI
YTI€BOAOPOJIOB. ['oMOJIOrHYecKHil psii MpeeNbHbBIX YIIeBoA0poa0B. 'omonoru. @usndeckue u
XMMHUYECKHE CBOMCTBA MpEeAeNbHbIX YIJIEBOJOPOAOB. Peaknuum TOpeHHs U 3aMElIeHMUS.
Haxoxpaenue B mpupo/ie nmpenenbHbIX YriaeBoaopoaoB. [Ipumenenre meTana.

HenpenenbHble  (HEHACBIIEHHBIE)  YIJIEBOAOPOIbI.  OTWIECHOBBIA  psiI  HENpPEAETbHBIX
yraeBoaopoaoB. OTwieH. Ousnueckue M XUMHYECKHE CBOWCTBAa JTHieHa. Peakuus
npucoenuHenus. KayecTBeHHble peakuuu Ha 3TWieH. Peaxkius nonmuMepusanuu. [lonustunen.
[IpumeHeHue sTuneHa.

ALIETWJICHOBBIA PSJl  HENPENEIbHBIX  YIJIEBOJOPOJ0B. AnerwieH. CBOWCTBa alleTHIICHA.
[IpumeHneHue aneruneHa.

[IpousBoaubie yrieBoaoponoB. Kparkuit 0030p OpraHMYecKHX COCIMHEHHI: OJHOATOMHBIC
CUPTHI (METAHOJ, 3TAHOJ), MHOTOATOMHBIE CITUPTHI (ITHUJICHIIIUKOb, TJIUIEPHH), KapOOHOBBIE
KHCJIOTHI (MypaBbHHAs, YKCYCHasi), CJIOKHbIE 3(HpBI, KUPBI, yriaeBOAbl (TIIOKO3a, caxaposa,
KpaxmaJl, IeJITi0J103a), aMUHOKHUCIIOTHI, Oenku. Pois OETKOB B OpraHu3Me.

[TonsiTHe 0 BBICOKOMOJEKYISPHBIX BemlecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJUMED,
CTPYKTYpHOE 3BEHO, CTETEHb MOJTUMEPU3ALIHIH. [TonuaTHies, TMIOJIUTIPOTIUJICH,
MOJIMBUHUIIXJIOPUL.

Jlemoncmpayuu.

Monenu MOJIeKyl OpraHUYeCKUX COSAUHEHUH.

I'openue yriaeBonopoaoB U 0OHAPYKEHHE MPOTYKTOB X TOPEHUS.

[Tonyuenue >TuseHa.

KauecTBeHHBIE peakIiy HA STHIICH.

PacTBOpeHue 3THIIOBOTO CIMPTA B BOJIE.

PacTBopenue rnuieprHa B BoJeE.

[Tomyuenue u cBOMCTBA YKCYCHOM KUCIIOTHI.

HccnegoBanue CBOMCTB KUPOB: PAaCTBOPHUMOCTh B BOJIE M OPraHUYECKUX PACTBOPUTENISAX.
KauecTBeHHas peakuus Ha IJIIOKO3Y U Kpaxmall.

OO6pa3ibl U3aenuid U3 NOJUATHIICHA, TTIOUIIPOTIUIICHA.

TemaTuyeckoe NJIAaHMPOBAHUE
8 kaacc (68 u)

Cooepotcanue Kypca Konuuecmeo
yacoe

Pa3znen 1. OcHOBHBIE MOHATHUS XUMUU (YPOBEHb aTOMHO -MOJICKYIISIPHBIX
MIPEICTaBICHMUIA) 51




Pa3nen 2. Ilepuoauueckuii 3aK0H U NepUOINYECKasi CHCTEMA XUMHUECKUX
anemenToB Jl. 1. MenneneeBa. CtpoeHue aToma
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Paznen 1. MHoroob6pasue XuMH4YECKUX peaKiuil 15

Pazgen 2. MHorooOpa3zue BeliecTn 43

Paznen 3. KpaTkuii 0630p BaXKHEUIIINX OPraHUIECKUX BEIIECTB 9
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