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Pabouas nporpamma o xumuu ajs 8 - 9 kinaccoB pazpaboraHa B cooTBeTcTBUU ¢ DeaepanbHbIM
roCy/IapCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM OCHOBHOT'O 00IIIeTr0 00pa3oBaHus (C U3SMECHEHHUSIMH ), HA
OCHOBe aBTOpcKoi yuebHnoi nporpammer O.C.I'abpuensa «IporpamMmma 0CHOBHOTO 00IIET0 0Opa3oBaHUsI.
Xumus. 8-9 kimaccei». M.: Ilpoda,2015;

JlaHHas porpaMMa OPUEHTHPOBaHA Ha MCIOJIb30BAaHHE YUYCOHUKOB MO XUMHH U YU4eOHO-METOJAUYCCKHX
nocobuit YMK, co3qaHHBIX KOJUIEKTHBOM aBTOPOB 1o pykoBocTBoM O.C.I"abpuernsaa.

Kirace KomandecTBO 94acoB B HEACIIO Bcero yaco
O0s3aTenbHas 4acThb YacTs,
hopmupyemas
YYaCTHUKAMH
00pazoBaTebHBIX
OTHOIIICHUH
8 Kimacc 2 68
9 knacc 2 68
HTroro 3a Bech Kypc 00yueHunst 136 u.

[IpomMexxyTOUHBI KOHTPOJIb: CaMOCTOSITEJIbHBIC, TPOBEPOYHBIC, TPAKTUYECKUE pPabOThI, MPOBEpKa
WHIUBUAYAIbHBIX 3a/IaHUH, TECTUPOBAHUE, KOHTPOJIbHBIE PaOOTHI
TemaTudeckuii KOHTPOJIb: TECTHI IO OTACIBHBIM TEMaM; Pa3HOYPOBHEBBIE KOHTPOJIbHBIE PAOOTHI.
Texyiuit KOHTPOJIb: paboTa B TETPaau, YCTHBIM OTBET, MMCbMEHHBIE JOMAITHUE PAOOTHI.
WToroBeIif KOHTPOJIB: KOHTPOJBHBIC PaboThl, [ A B 9 kiaccax (1o BEIOOPY ydarmxcs).

1. Ilnanupyembie pe3yJibTaThl 0CBOEHHs Y4eOHOT0 nmpeaMeTa « XUMHsI»

JInyHOCTHBIE pe3yJ/IbTaThl OCBOCHHS Y4eOHOr0 npeamMera «XuMHsD):

1. Bociutanue pOCCHHCKOW TIpa)<IaHCKOW HMJIEHTHUYHOCTH: MAaTPUOTHU3MA, JIOOBM M YBAXEHHUIO K
OteuecTBy, 4yBCTBA TOPIOCTH 3a CBOIO PosiMHYy, 32 POCCUICKYIO XUMUYECKYIO HAYKY;

2. ®opMupoBaHHE LIEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOM NPAKTUKH, a TAKKE COLHUAIBHOMY, KYJIbTYpHOMY, S$I3BIKOBOMY M JTyXOBHOMY
MHOTr000pa3Hi0 COBPEMEHHOTO MUPA;

3. ®opMupOBaHHE OTBETCTBEHHOI'O OTHOIIEHHMS K YYCHUIO, TOTOBHOCTM U CIOCOOHOCTH K
CaMOpa3BUTHUIO M CaMOOOPa30BaHMIO HA OCHOBE MOTHBAIMU K OOYYEHMIO M TMO3HAHUIO, BEIOOPY MPOGUILHOTO
oOpa3oBaHMi Ha OCHOBE HH(OpMALUMM O CYLIECTBYIOIIMX MNPO(EccCHiIX M JHYHBIX IPOPECCHOHATBHBIX
HPEANOYTEHUH, OCO3HAHHOMY TIOCTPOCHUIO WHAMBUAYaJIbHOW 00pa30BaTEIbHOM TPAGKTOPHM C YUETOM
YCTOMYMBBIX I103HABATEIBHBIX HHTEPECOB;

4. ®opMupoBaHHEe KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B 00pa30BaTEIbHON, OOIIECTBEHHO IOJIE3HOH,
y4eOHO-HCCIIeI0BATENLCKOW, TBOPUECKON M PYTUX BUAAX NESATEIBHOCTH;

5. @opmupoBaHHE MOHUMAHMA [IEHHOCTH 37J0POBOro M Oe3omacHOro o0pasa KH3HH; YCBOCHHE MPaBUII
MHIMBUAYAIbHOTO M KOJUIEKTHBHOTO O€30I1IaCHOTO TOBEACHHUS B YPE3BBIUAMHBIX CUTYalUsAX, YTrPOKAIOIINX
JKA3HU U 3I0POBBIO JIFOJEH;

6. PopMupoBaHHe MMO3HABATEIbHOW M MH(OPMALMOHHON KYNbTYpbl, B TOM YHCJE Pa3BUTUE HABHIKOB
CaMOCTOSITENIbHON pabOThl ¢ yUeOHBIMU MOCOOMSIMU, KHUTAMH, TOCTYITHBIMU MHCTPYMEHTAMH M TEXHUYECKUMHU
cpeacTBaMu HH(GOPMALIMOHHBIX TEXHOJIOT U],

7. dopMupoBaHUE OCHOB SKOJIOTUYECKOr0 CO3HAHUS HA OCHOBE IPU3HAHMS LEHHOCTH KU3HU BO BCEX €€
HPOSIBJIICHUSIX U HEOOXOAUMOCTH OTBETCTBEHHOI'0, OEPEKHOTO OTHOLIEHHUS K OKpYXKAtOILEeH cpelie;

8. Pa3BuTHE TOTOBHOCTHM K PEIICHHIO TBOPYECKHX 3a/1a4, YMEHHS HAXOAWUTh aJeKBaTHBIE CIIOCOOBI
MOBEJICHUS U B3aWMOJICHCTBUS C MapTHEpaMH BO BpeMs yuyeOHOM M BHEYyUEOHOU NEeSATETBbHOCTH, CHOCOOHOCTH
OLIEHMBATh MPOOJEMHBIE CUTyallud W OINEPAaTUBHO NPUHMMATh OTBETCTBEHHBIE PEHICHUS B Pa3IHMYHBIX
HPOIYKTUBHBIX BUJAX JESTEIbHOCTH (yueOHasi HOMCKOBO-UCCIIEJOBATEIbCKAs, IPOEKTHAS, KPYXKKOBas U T. I1. )

MertanpeaMeTHble pe3y/IbTaThl 0CBOCHHS Y4e0HOI0 npeaMera « XuMHUs»:

1. OBnageHue HaBBIKAMH CaMOCTOATENIBHOTO NPUOOPETEeHMs HOBBIX 3HAHHMM, OpraHu3aluu y4deOHOU
JESATEIILHOCTH, TIOUCKA CPEICTB €€ OCYIIECTBICHUS;

2. YMeHHe IUIaHUPOBaTh IyTH JOCTHKEHHS IIeJell Ha OCHOBE CaMOCTOSTEIBHOTO aHAlW3a YCIOBHUH U
CPEACTB UX JIOCTUXKEHUS, BBIACIATH ANbTEPHATUBHBIE CIOCOOBI JOCTIKEHMs L€NM U BbIOMpaTh HauOoiee



3¢ (deKTHBHBIN CITOCO0, OCYIIECTBIATH MO3HABATEIFHYIO PE(IICKCHIO B OTHONICHWW NEHUCTBUH TIO PEIICHHIO
y4eOHBIX M ITO3HABATEIbHBIX 3a/1a4.

3. YMeHue TOHMMATh MPOOJEMY, CTaBUTh BONPOCHI, BBIABUraTh TUIIOTE3y, NaBaTh OIpPEICIICHHE
MOHATUAM, KJIacCU(UIUPOBATh, CTPYKTYPHUPOBATh MaTepuai, MPOBOJUTH IKCHEPUMEHTHI, apryMEHTHPOBATH
COOCTBEHHYIO MO3UIIHIO, POPMYIHPOBATH BHIBOABI M 3aKIHOUCHUS;

4. YMeHHne COOTHOCUTH CBOM JICHCTBHSI C IJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYILECTBIISATH KOHTPOJIb CBOCH
NeSTeNIbHOCTU B MPOLIECCe TOCTHKEHHS pe3yIbTaTa, ONpelesTh CIOCOObI IEHCTBUI B paMKaX MpesIOKEeHHBIX
yCIIOBUH 1 TpeOOBaHM, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUHU C H3MCHSIFOIICHCS CUTYAITHCH;

5. ®opmHupoBaHHWE M pPa3BUTHE KOMIETEHTHOCTH B OOJACTH UCIIOJIB30BaHUA HWHCTPYMEHTOB U
TEXHUYECKHUX CPEICTB HMH(OPMAIMOHHBIX TEXHOJOTWH (KOMIBIOTEPOB M HPOTPAMMHOTO OOECTIeYeHHs) Kak
MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHA KOMMYHUKAaTHUBHBIX M TO3HABATEIBHBIX YHUBEPCAIBHBIX YYeOHBIX
JICHCTBHIA;

6. YmeHue co3naBath, IPUMEHATH U Pe0OpPa30BbIBATH 3HAKU U CUMBOJIbI, MOJIEH M CXEMBI IS pEIICHUs
yueOHBIX U TO3HABATEJbHBIX 33/1a4;

7. YMmenue wu3BieKaTb HMHOOPMALMIO W3 paA3IMYHBIX HMCTOYHHMKOB (BKJIIOYAasi CpPEICTBA MAacCOBOM
nHbOpMalMK, KOMIAKT-AMCKH Y4eOHOro Ha3HA4eHus, pecypchl HHTepHeTa), CBOOOJHO IOJIb30BATHCS
CIPAaBOYHOM JTUTEPATypOii, B TOM YHCJIE U HA DJEKTPOHHBIX HOCUTENSAX, COOIIOAATh HOPMBI WH(OPMAITMOHHOM
n30MpaTENTbHOCTH, ITUKH;

8. YMeHue Ha MpakTHKE MOJIH30BATHCS OCHOBHBIMHU JIOTHUECKUMH MIPUEMaMH, METOIaMH HAOJIOACHUS,
MOJICIIMPOBaHUsA, O0BSICHEHHUS, PEIICHHsS TPOOIIEM, MPOTHO3UPOBAHUS U JIP.;

9. YMeHHe OpraHM30BBIBaTh CBOIO KHM3Hb B COOTBETCTBHUHU C TPEACTABICHHSIMU O 3J0pOBOM oOpase
KHU3HH, TIpaBaxX U 00S3aHHOCTSX IPaXKIaHUHA, IEHHOCTSX OBITHS, KYJIBTYpPBl U COLMAIEHOTO B3aUMOICHCTBYS,

10. YMeHue BBINONHATH TO3HABATENIbHBIC U MPAKTUYECKUE 3a/1aHNUs, B TOM YHCJIE IPOCKTHEIE;

11. VYwmeHue camMOCTOSTETPHO M AapPryMEHTHPOBAHO OIICHMBATh CBOM JCHCTBUA M JIEHCTBUS
OJIHOKJIACCHUKOB, COJIEP>KAaTEIbHO OOOCHOBBIBAS MPABUIBHOCTh WM OMIMOOYHOCTH pe3yibTara U Ccrocoda
JNEHCTBUSI, aIeKBAaTHO OLEHUBATh OOBEKTHUBHYIO TPYJHOCTh KaK Mepy (PaKTHUYECKOrO WM TMPEANOIaraeMoro
pacxo/ia pecypcoB Ha peIllIeHHE 3a/ayd, a TAakKe€ CBOM BO3MOXKHOCTH B JIOCTHIKEHHHU LIEIH OINpEAeNICHHON
CJIO’KHOCTH;

12. Ymenue pabGotath B rpynme - 3(pQeKkTuBHO COTpyIHHUYATh M B3aMMOJEHCTBOBATH HAa OCHOBE
KOOPJIMHAIIMY PA3IMYHBIX MO3HULMUI NP BIPAOOTKE OOIETO PEUIeHUs] B COBMECTHOW JEATENBHOCTH; CIIYILIATh
naptHepa, (OpMyJIUpOBaTh M apryMEHTHPOBATH CBOE MHEHHE, KOPPEKTHO OTCTaWBaTh CBOIO IMO3UIMI0 H
KOOPJIMHHUPOBATH €€ C MO3UIMU MMaPTHEPOB, B TOM YHCIIC B CUTYallMU CTOJIKHOBEHHSI MHTEPECOB; MPOIYKTHBHO
paspemaTh KOH(MIMKTHI HA OCHOBE ydeTa WHTEPECOB M TO3UIMN BCEX €ro YYaCTHHUKOB, MOWCKA M OLEHKU
QJIBTEPHATUBHBIX CIIOCOOOB pa3peneHns KOH(INKTOB.

IIpenmeTHbIe pe3ybTaThl 0CBOEHHUS] YHeOHOT0 MpeaMeTa « XuMHUD»
8 kiace
OcHoOBHbIE MOHATHS XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NpeAcTABIeHMIA)
Obyuarowuiics Hay4umcsi:

. OIUCBIBATh CBOMCTBA TBEPABIX, )KUIAKUX, Fa3000pa3HbIX BELIECTB, BBIAEISS X CYLIECTBEHHbIE IPU3HAKH;

. XapaKTepU30BaTh BELIECTBA [10 COCTaBy, CTPOCHUIO U CBOMCTBAM, YCTAHABIUBATh IIPUYMHHO-
CIIEICTBEHHBIE CBA3U MEXAY JAHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

. PacKpbIBATh CMBIC OCHOBHBIX XMMHYECKUX ITOHATHMN:

. aTOM, MOJIEKYJIa, XUMUYECKUH DJIEMEHT, IIPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, BAJIEHTHOCTD, UCIIOJIb3Ys
3HAKOBYIO CUCTEMY XUMUH;

. n300paXkaTh COCTaB MPOCTEHUIIINX BEIIECTB C IIOMOIIBIO XUMUYECKUX (DOPMYIT M CYITHOCTh XMMUYECKUX
peaKIui ¢ IOMOIIBI0 XUMUYECKUX YPaBHEHW;

. BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO X MOJIIPHYEO MacChl BEIIECTB, a TAKKE MaCCOBYIO JOJIO
XUMUYECKOI'O JIEMEHTA B COEIUHEHUAX;

. CPaBHUBATH 10 COCTaBY OKCH/IbI, OCHOBAHUA, KUCIIOTHI, COJIU;

. KJaccu(UIMPOBATh OKCUABI U OCHOBAHUS 110 CBOMCTBAM, KHCJIOTBI U COJIM — I10 COCTaBY;

. OIUCBIBATh COCTAB, CBOMCTBA U 3HAYCHUE (B IPUPOE U MPAKTHUECKON AEATEIIbHOCTH YEJIOBEKA) IPOCTHIX
BEILIECTB — KUCIOPOAa U BOAOPOIA;

. J1aBaTh CPABHUTEIIbHYIO XaPAKTEPUCTUKY XMMHUECKHX DJIEMEHTOB U Ba)KHEUIIMX COCIUHEHHUN

€CTECTBEHHBIX CEMEMCTB LIEJIOUHBIX METAJUIOB U TaJIOI€HOB;
. MOJIH30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM U XUMHUYECKOH MOCY10M;



MPOBOJHUTH HECIIOKHBIE XUMUYECKHE OTIBITHI U HAOIIOJCHNS 32 N3MEHEHUSIMH CBOMCTB BEILIECTB B
MPOLECCE NX MPEBPAILICHUM;

coOroAaTh MpaBuiia TEXHUKU O€30MaCHOCTU PU MPOBEACHUN HAOIOICHHU U OTIBITOB;
pas3iindyaThb SKCIICPUMCHTAJIBHO KHCJIOTBI U I.I.[éJ'IO‘II/I, MMOJIB3YsIChb HHANKATOpaMHU,

OCO3HaBaTh HEOOXOAMMOCTh COOJIIOIEHUSI Mep OE30MaCHOCTH NpU 00paIlleHUH ¢ KUCIO0TaMU U IEI0YaMHU.
Obyyaiowuiicsi NOIYYUM 803MOACHOCHb HAYYUMbCA.!
rPaMOTHO OOpaIaThCs C BEUIECTBAMH B IMOBCEIHEBHOM KU3HU;

OCO3HAaBaTh HEOOXOIMMOCTh COOJIOACHUS TIPAaBWJI HKOJOTHYECKHM O€30MacHOro IMOBEICHHS B
OKpY>Karolle NpUpOgHOI Cpeae;

MOHUMATh CMBICI U HEOOXOAMMOCTb COOJIOACHUS MPEANHCAHUM, MperiaraéMblX B MHCTPYKIUSX II0
WCTIOJIb30BAaHUIO JIEKAPCTB, CPEIACTB OBITOBOI XMMHUU H JP.;

WCTIONIb30BaTh NPUOOPETEHHBIE KIIIOYEBBIE KOMIIETEHTHOCTH TIPH BBIOJHEHWH HCCIIEI0BATEIbCKUX
IMPOCKTOB IO U3YUYCHUIO CBOfICTB, cr1oco0oB IMOJIYYCHHUA U paCllO3HAaBaHW BCUICCTB,

Ppa3BUBAaTb KOMMYHHUKATUBHYIO KOMIICTCHTHOCTD, UCII0JIB3Yys CPEACTBA YCTHOI'O X IMCbMCHHOT'O 06H_ICHI/ISI,
MPOSIBIISITh TOTOBHOCTh K YBA)KCHUIO MHOM TOYKM 3pEHUS MPHU OOCYXKICHUU PE3YIbTATOB BBIMOJIHEHHOM
paboTsI;

00BEKTHUBHO OL€HUBAThH I/IH(i)OpMaIII/IIO 0 BCHICCTBAX U XUMUYCCKHUX IMMPOHECCAX, KPUTUICCKU OTHOCUTHCA K
NICeBIOHayYHOU MH(OpMaIK, HeJOOPOCOBECTHOM peKiaMe, Kacarolleics UCIIONB30BaHUS PA3TUUHBIX
BELIECTB.

Ilepuoguveckuii 3aK0H M MEPUHOAUYECKAST CUCTEMA XUMHUYeCKUX dJjieMeHToB /. U.

MenpneneeBa. Ctpoenue aroma. CTpoeHue BellecTBa.

Obyyarowuiica nayyumcsi.

KJ'IaCCI/I(I)I/IIII/IpOBaTI) XUMHUYECKUEC 3JICMCHTBI HAa METAJLJIbl, HEMCTAJUIbL, 3JIEMEHTBI, OKCUAbI U TUAPOKCUIBI
KOTOPBIX aM(i)OTepHI)I, U HWHEPTHBIC JJICMCHTBI (Fa3I)I) U1 OCO3HAHUSA BAXHOCTU YIOPAJOYCHHOCTHU
HAy4YHBIX 3HAHUII;

packpbiBaTh CMBICT Tepuoanyeckoro 3akonHa J[. WM. MennesneeBa; ONuChIBaTH M XapaKTepU30BaTh
TabUYHyI0 (HOpPMY MEPUOINIECKON CUCTEMBI XUMUYECKUX JIIEMEHTOB;

XapaKkTepU30BaTh COCTaB aTOMHBIX SJIEp U PACIpPENEICHUE YUCIA JIEKTPOHOB IO 3JEKTPOHHBIM CIIOSIM
aTOMOB XMMHUYECKHUX JIEMEHTOB MaJIbIX MEPUOJ0B MEPHUOINUECKON CUCTEMBI, @ TAKXKE KaJUs U KaJbLIUs;
pa3nuyaTh BUAbl XUMUYECKOW CBS3M: MOHHYIO, KOBAJIEHTHYIO MOJIAPHYIO, KOBAJEHTHYIO HENOJSPHYIO U
METAJUINYECKYI0; N300paXkaTh dJEKTPOHHBIE (JOPMYJIIBI BEIIECTB, 0OPA30BAHHBIX XUMHUUECKUMH CBSI3IMHU
pa3HOro BHUJA;

BBISIBIISITh 3aBUCHMOCTH CBOMCTB BEIIECTBA OT CTPOCHHUS €r0 KPHUCTAUIMYECKON pPEHETKH (MOHHOM,
aTOMHOM, MOJIEKYJISIPHOU, METAJUTHYECKOH);

XapaKTCpU30BaTb XUMHUYECKUEC OJOJICMCHTHBI WM HUX COCJIUMHCHHUA Ha OCHOBEC IIOJIOXKCHUA IJJIEMCHTOB B
MEPUOANYECKON CHCTEME i OCOOEHHOCTEN CTPOCHHUS UX ATOMOB;

OIMMCBbIBATH OCHOBHBIC TMPCANOCHIIKU OTKPBLITUA I[ . MCHI[CJICCBLIM NEpUuOAUYECKOro 3aKOHA H
NEePUOANYECKON CUCTEMbl XUMHUYECKUX 3JIEMEHTOB U MHOT000Pa3HyI0 Hay4YHYIO AESTEIbHOCTh YUEHOTO;
XapaKTepu30BaTh HAYYHOE M MUPOBO33PEHUYECKOE 3HAYCHHE TIEPHOINIECKOTO 3aKOHA M MEPHOAMIECKOM
cucTeMbl XuUMHYeckux 3neMeHToB [l. 1. Menaeneena;

OCO3HABaTh HAyYHbIE OTKPHITUS KaK PE3yJbTaT JUIUTEIbHBIX HAOIIOIEHUH, ONBITOB, HAYYHOU MMOJIEMUKH,
MPEOIOJIEHUS TPYAHOCTEW H COMHEHU .

Obyuarowuiicsi NOIYYUmM 603MONCHOCHb HAYYUMBCA.!

OCO3HABaTh 3HAYCHHUE TEOPETHUECKUX 3HAHHMA /TS TPAKTHIECKOHN NEATEITHHOCTH YEIOBEKA;

OTIHMCHIBATh U3yYCHHBIE OOBEKTHI KaK CHCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOTO aHan3a;

MPUMEHATH 3HAHWS O 3aKOHOMEPHOCTSX TNEPHOAWYECKON CHCTEMBI XHUMHYECKHX JJIEMEHTOB IS
OOBSICHEHUSI ¥ TIPEIBUICHHUS CBOMCTB KOHKPETHBIX BEIIECTB;

pa3BuBaTh HMH(POPMALMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIyOJieHHs 3HaHWid 00 HCTOpHUH
CTaHOBJICHUSI XMMHUYECKOM HayKH, €€ OCHOBHBIX TOHSATHH, MEPHUOJUYECKOr0 3aKOHA KaK OJHOrO U3
BaKHEHILINX 3aKOHOB MIPUPO/IBI, @ TAK)KE O COBPEMEHHBIX JOCTH)KEHUAX HAYKU U TEXHHUKHU.



9 knacc
MHoroo0pa3ue XUMHYECKHX PeaKkIuii
Obyuarowuiicss Hayyumcs.

OOBSICHATH CYTh XUMHUUECKHX MPOIIECCOB;
Ha3bIBaTh PU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaAKIIUil;
YCTAaHABIMBATh MPUHAMJICKHOCTh XUMHUYECKOH peakuuud K ONpPEAEeJIEHHOMY THIIy IO OJHOMY U3
KIIacCU()MKAIMOHHBIX TMPHU3HAKOB: 1) MO YHCIy M COCTaBy HCXOJHBIX BEUIECTB W HPOIYKTOB DPEaAKLUHU
(peakyu coeMHEHHUs, PA3IOKEHHS, 3aMEIIeHUsI 1 00MeHa); 2) 1O BBLACICHUIO WIH MOTJIOMIEHUIO TETUIOTHI
(peakyu SK30TEPMHUECKHE U HHIOTEPMHUUYECKHE); 3) MO U3MEHEHHUIO CTETEHEH OKUCIIEHUS XUMHUYECKUX
AJIEMEHTOB (OKHCIIUTEIIPHO-BOCCTAHOBUTEIbHBIC peakimuu); 4) 1Mo oOpaTUMOCTH Tporecca (peakiuu
oOpaTtuMble U HEOOPATUMBIE);
Ha3bIBaTh (PAKTOPHI, BIMSIIOIINE HA CKOPOCTh XMMUYECKUX PEaKIuil;
Ha3bIBaTh (I)aKTOpI)I, BJIMAIOIHUEC HA CMCUICHUEC XUMHWYCCKOI'0O PAaBHOBCCH,
COCTABIISATh YPABHEHUS DIEKTPOJUTHYECKOW IUCCOLMAIMM KHCJIOT, IeJoYel, cosled; IOJHbIE W
COKpalI€HHbIE HOHHBIE YpaBHEHHS peaklnii oOOMeHa;
YpaBHCHHA OKUCIUTECIbHO-BOCCTAHOBUTECIIbHBIX peaKHI/Iﬁ;
MMPOrHo3upoBaTh MNPOAYKTBI XHUMUYCCKUX peaKuHﬁ 110 Q)OpMy.]'IaM/HaSBaHI/IHM HCXOJHBIX BCIIICCTB,
OTIPENeNIATh UCXOAHbIE BEIIECTBA 10 (GopMyIamM/Ha3BaHUSAM MPOIYKTOB PEAKIHHU;
COCTaBJIATh YPaBHEHHUsS PEAKLHM, COOTBETCTBYIOIIMX MOCIEAOBATEIBHOCTH («LEMOUYKE») MpeBpalleHui
HEOPraHMYECKUX BEILECTB Pa3JIMYHbIX KJIACCOB;
BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA MTPU3HAKHU, CBUIETEIbCTBYIOIINE O MPOTEKAHUN XUMUYECKON peaKui;
FOTOBUTH PACTBOPHI C OMNpEeJEIEHHOW MaccOBOW J0JIe pacTBOPEHHOTO BEILECTBA; ONPENEISATh XapakTep
CpeIbl BOAHBIX PACTBOPOB KHUCJIOT U IIEI0YEH M0 M3MEHEHHUIO OKPACKU HHIUKATOPOB;
MIPOBOAUTH KAUECTBEHHBIE PEAKIIMHU, TOATBEPIKAAIOIINE HAIMYUE B BOJHBIX PACTBOPAaX BEILECTB OTAEIbHBIX
KAaTHOHOB U aHHOHOB.

Obyuarowuiicss NOIYYUM 603MOHCHOCHb HAYYUMBCA.!
COCTaBJISITh MOJIEKYJISIPHBIE U MTOJIHbIE HOHHBIE YPABHEHUS [0 COKPAIIEHHBIM HOHHBIM YPABHEHUSM;
MPUBOJUTH MPUMEPHI PEAKLUMH, HOATBEP)KIAAIOIIMX CYIIECTBOBAHUE B3aMMOCBSI3M MEXIYy OCHOBHBIMU
KJIaCCaMU HEOPraHUYECKUX BEIIECTB;
MIPOTHO3MPOBATH PE3yJIbTAThl BO3JEHCTBUS pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW PEaKIINH;
IIPOTHO3MPOBATH PE3yIbTAThI BO3JEHCTBUS Pa3IMYHbIX (PaKTOPOB HA CMEILIEHUE XUMUUECKOTO0 PABHOBECHSI.

MHoroo0pa3sue BelecTs

Obyuarowuiica Hayuumcsi:
OIIPEIENIATH MPUHAJICKHOCTh HEOPTaHMYECKHUX BEUIECTB K OJHOMY U3 U3yUYCHHBIX KJIACCOB/TPYIIIL:
METaJJIbl U HEMETaJlIbl, OKCHUJbl, OCHOBAHMS, KUCIOTHI, COJM; COCTaBIATh (POPMyNbI BEILECTB MO HX
Ha3BaHUAM;
ONpEAENsATh BAJEHTHOCTb M CTENEHb OKHUCIEHUS »JJIEMEHTOB B BEIIECTBAX; COCTABIATH (HOPMYIIbI
HEOPraHUYECKUX COCTUHEHUH 1O BAJIEGHTHOCTSIM M CTETIEHAM OKHCIICHUS SJIEMEHTOB, a TAKXKe 3apsaM HOHOB,
YKa3aHHBIM B Ta0JIHIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHHH U COJIEH;
OOBICHATH 3aKOHOMEPHOCTU USMCHCHUA q)HSH‘leCKI/IX M XUMHYECKUX CBOUCTB MMPOCTHIX BCUICCTB (MeTaJ'IJ'IOB n
HCMCT&J’IJ’IOB) M UX BbICIINX OKCHUIOB, O6pa3OBaHHBIX 3JIEMCHTAMH1 BTOPOI'0 U TPETHLETO NEPUOIO0B;
Ha3bIBAaTh O6HII/Ie XUMHUYCCKHUEC CBOﬁCTBa, XapaKTCPHBIC JId TPynIl OKCHUIAOB: KHCJIOTHBLIX, OCHOBHBIX,
aMm(pOTEepHBIX; Ha3bIBaTh OOIIME XHMHYECKHE CBOWCTBA, XapaKTEepHbIE I KaXIOTO W3 KIACCOB
HEOPraHUYECKUX BEIECTB (KMCIOT, OCHOBaHUA, Coeil);
MPUBOJUTH MPUMEPHl PEAKIMA, MOATBEPKAAOIIMUX XHUMHUYECKHE CBOWCTBA HEOPraHMYECKHX BEILECTB:
OKCHJIOB, KUCIIOT, OCHOBaHUH U COJIEH;
OIpEENATh BEUIECTBO-OKHCIUTENIb U BEIIECTBO-BOCCTAHOBUTENb B OKHUCIUTEIBHO- BOCCTAaHOBUTEIBHBIX
peaKkuusaxX; COCTABIATh JIEKTPOHHBIN OanaHc (JU1sl U3YYEHHBIX PeaKiuii) mo
IIPEUIOKEHHBIM CXEMaM PEaKIHid;
MIPOBOJUTH J1a00PATOPHBIE OIBITHI, TOATBEPKAAIONINE XUMUIECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;
MIPOBOJUTH J1a00PATOPHBIE OMBITHI O TOTYYEHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB: BOAOPO/A,
KHCIIOpO/1a, YIIIEKHUCIIOro ra3a, aMMHaKa;
COCTaBJIAITh YPABHEHUSI COOTBETCTBYIOINX PEAKLIUH.



Obyuarowuiicsi NOIY4UmM 603MONCHOCTb HAYYUMBCA.!
IIPOrHO3UPOBATH XMMHYECKHE CBOMCTBA BELIECTB HA OCHOBE UX COCTAaBa U CTPOCHUS;
MIPOrHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBISTh OKUCIUTEIbHBIE WIIK BOCCTAHOBUTEIbHBIE CBOMCTBA C
Y4ETOM CTEIEHEN OKUCIIEHUS 3JIEMEHTOB, BXOSIINX B €I0 COCTAB;
BBISIBJIATH CYLIECTBOBAHUE T€HETUUECKOW CBA3M MEXKIY BELIECTBAMH B PSY: IPOCTOE BEILIECTBO — OKCHUJ —
KHUCJIOTa/ THAPOKCHI — COJIb;
XapaKkTepu30BaTh 0COObIE CBOMCTBA KOHIEHTPUPOBAHHBIX CEPHOM U @30THOM KUCIIOT;
MIPUBOJIUTH MIPUMEPHI YPaBHEHUH PEaKIN, JIeKaAIIUX B OCHOBE MIPOMBIIIJICHHBIX CIIOCOO0B MOTyUeHHS
aMMUaKa, CEpHON KUCJIOTHI, YyT'yHa U CTaJIH;
OIMCHIBATh (PU3MUYECKHE U XUMHUYECKHE MTPOLIECCHI, SIBIISIOLIMECS YaCThIO KPYrOBOPOTa BEIIECTB B MIPUPOJE;
OpPraHMU30BbIBATh M OCYILIECTBIISATH MPOEKTHI [0 UCCIIEI0OBAHUIO CBOWCTB BELIECTB, UMEIOIINX BaXKHOE
MIPAKTUYECKOE 3HAUYEHUE.

2. Cogep:xanue y4eOHOro npeamMera « XuMush)

8 kiace
Pa3znen 1. OcHOBHBIC NOHATHS XUMHUH (YPOBEHb AaTOMHO-MOJIEKYJISPHBIX
npeacTaBJIeHN )

[Tpenmer xumun. XUMHS KaK 4acTh €CTECTBO3HaHMA. BemecTBa u ux cBoicTBa. MeToabl MO3HAHUS B
XUMUU: HaOmroneHue, sKcrnepuMeHT. [Ipuémbr OGe3omacHON paboOTHl ¢ O0OpYZOBaHMEM U BEILECTBAMHU.
CrtpoeHue miaMeHH.

YucTsle BemecTBa U cMecd. CriocoObl OYMCTKY BEILIECTB: OTCTauBaHKe, (UIbTpOBaHNE, BHIIAPUBAHHE,
Kpucmanauzayus, oucmuiiayus. Ousnueckue U XUMUYECKUE SIBICHUsS. XUMHUYeckue peakuuu. [IpusHaku
XUMHMYECKHUX PEaKLUi U YCIOBUS BOSHUKHOBEHMSI U TEUCHUSI XUMHUUYECKUX PEAKLUIA.

ATOMBI, MOJIEKYJIBI M HOHBI. BemectBa MOJIEKYISIPHOTO UM HEMOJEKYJISPHOIO CTPOEHHUS.
Kpucrannueckue u amop¢Hsle Beniectsa. Kpucraminueckue peméTki: HOHHAs, aTOMHAsi U MOJIEKYJISIpHAs.
3aBUCUMOCTh CBOMCTB BEIIECTB OT THUINA KpHUCTAUIMYEecKol pemérku. [IpocTele M CloKHBIE BelllecTBa.
XuMu4ecKkuil aneMeHT. MeTtamsl HeMeTaulbl. ATOMHAsi eAMHHALA Macchl. OTHOCHUTENbHAsT aTOMHAs Macca.
S3bIK XMMHUH. 3HAKH XUMUYECKHX JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTAaBa BELIECTB. XUMHUUYECKUE (POPMYJIBL.
OTtHocuTenbHas MoJieKyJsspHas Macca. KauecTBeHHBIN U KOJIMYECTBEHHbBIN COCTaB BeIleCTBA. Brruncienus no
XUMHYECKUM (hopMynaM. MaccoBas 107151 XMMHUYECKOT0 3JIEMEHTA B CJI0KHOM BEIIECTBE.

BaneHTHOCTh XMMHUYECKHX 3JIeMEHTOB. Onpe/iesieHne BaIeHTHOCTH dJIEMEHTOB 110 (hopMyiie OMHApHBIX
coequHenmnii. CocTaBiIeHnEe XUMHYECKHX (OPMYJT OMHAPHBIX COSTMHEHUH 110 BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE yUeHHUE. 3aKOH COXpaHEeHHUs mMacchl BemecT. JKu3Hp u nedrensHocTs M. B.
JlomoHOCOBa. XMMHUYECKUE YpPaBHEHHU. THUIIBI XUMUYECKUX PEAKLIHUMN.

Kucnopon. Haxoxnenue B npupone. Ilomyuenune kucnopona B 1ab0paTOpuu M MPOMBIIIICHHOCTH.
®dusnueckre U XUMUYECKHe CBOMCTBa Kuciopoaa. ['openne. Okcunpl. [Ipumenenue kucnopona. Kpyrosopor
Kuciopoa B npupoae. O30H, ajutoTpornus Kuciopoaa. Bozayx u ero cocras. 3amura aTMoc(epHOro Bo3ryxa
OT 3arpsI3HEHUH.

Bopopon. Haxoxnenue B npupoge. Ilomydenune Bogopoga B 1abopaTopuu M NPOMBILIUIEHHOCTH.
dusnueckue U XUMHUYECKHE CBOWCTBA Bopopona. Bomopon — BoccraHoBuTENb. Mepbl 6€301MaCHOCTH IpU
pabore ¢ BonoponoM. IIpumenenue Bonopona.

Bopna. Meroabl onpeaeseHus cocTaBa BOAbI — aHaIu3 U CUHTe3. Pusndyeckue cBorcTBa BoAbl. Boja B
npuposie U cnocoObl €€ OYMCTKU. Adparys BoAbl. XUMHUYECKHe CBoWCTBa BoJbl. [Ipumenenue Boasl. Boma —
pacTBOpHTENb. PACTBOPUMOCTB BEMIECTB B BOJE. MaccoBas 10yl pACTBOPEHHOTO BEIIECTBA.

KonuyecrBennsle oTHOmEeHUs B xumuu. KommuecTBo BemectBa. Mosb. MomsipHas macca. 3akoH
ABoraznpo. MomsipHelii 00b€M ra3oB. OTHOCUTEIbHAS IJIOTHOCTb Ia30B. OOBEMHBIE OTHOLIEHUS Ta3oB IpPU
XUMUYECKHUX PEAKLUSAX.

Baxnelimue kiaccel HeopraHuueckux coeauHeHni. Oxkcuipl: cocras, kiaccudukanus. OCHOBHbIE U
KUCIOTHEIEe OKkcuabpl. Homenknarypa oxcuaoB. dusnueckne M XUMUYECKHE CBOWCTBA, IOJNYyYEHHE U
IIPUMEHEHUE OKCHJIOB.

I'mapoxcuasl. Knaccudukamust ruapoxkcunoB. OcHoBanms. Coctas. Ill€noun u HepacTBOpuMBIE
ocHoBaHMs. HomeHnkmarypa. dusnueckne M XUMUYECKHE CBOMCTBA OCHOBaHWW. Peaknus HeUTpalIM3alnu.
[Tony4enue u npuMeHeHHue OCHOBAaHUNA. AM(OTEpHBIE OKCUIBI U THAPOKCHJIBI.

Kucnotsr. CocraB. Knaccudukanus. Homenknatypa. ®@usndeckne ¥ XUMHYECKHE CBOWCTBA KUCIIOT.
BriTecHUTENBHBIN psAJl METAIIOB.



Comu. Cocras. Knaccuduxanus. Homenknarypa. ®uznyeckue cBoicTBa coneil. PacTBopumocTs coseit
B BoJie. XMMHUYECKHE CBOMCTBA colieil. CiocoObl onydenus coneil. [[puMenenne comnei.

I'eneTnueckas CBsI3b MEXAY KJIACCAMHU HEOPTaHUYECKUX COEIMHEHUN.

Jemoncmpayuu. O3HaKOMIIeHHE ¢ 00pa3laMy MPOCTHIX M CIOXHBIX BemecTB. CIocoObl OYHCTKU
BEIIECTB: KPUCTAJUIM3AIMS, AUCTHIUIALUSA, XpoMaTorpadus. ONbITHI, MOATBEPKIAIOMINE 3aKOH COXPaHEHUS
Mmacchl BemecTB. [lomyuenne u cobupanue KUCIopoia METOAOM BBITECHEHHS BO3AyXa M BoAsl. OnpeneneHne
cocraBa Bo3ayxa. Komutekiust He(hTH, KaMEHHOTO YISl ¥ IPOYKTOB HX nepepadotku. [lomydenue Bogopona B
anmapare Kwuma, mpoBepka BomopoJa Ha YHUCTOTY, TOpPEHHE BOJIOpOJA, COOMpaHHE BOJIOPOJA METOAOM
BBITECHEHHUS BO3JyXa W BOjAbl. AHanmu3 Bojbsl. CuHTE3 BOABI. 3HAKOMCTBO C 00pa3laMu OKCHIOB, KHCIIOT,
OoCHOBaHMi U cosieil. HerTpanu3zaius menoun KUCIOTON B MPUCYTCTBUU UHIUKATOPA.

Jlabopamopusie onvimol. PaccMOTpeHHE BENIECTB C Pa3IMYHBIMM (U3UYECKUMH CBOWCTBAMH.
Paznenenne cmecu ¢ momouipio MarHurta. I[lpumepbl ¢GU3MYECKUX M XUMHUYECKHX sBIeHUH. Peaxium,
WLTIOCTPHUPYIOIIME OCHOBHBIE TPU3HAKY XapaKTEepHbIX peakuuu. Pa3noskenue ocHoBHOro kapoonara menu (I1).
Peaknusa 3amemenus Mmeau xene3oMm. O3HaKOMIIGHHE C 00pa3liaMy OKCHJIOB. B3awmmojelicTBue BOaoOpoja ¢
okcunom mead (I1). OmbIThI, MOATBEPIKIAIONINE XUMUYECKHE CBONCTBA KHCIIOT, OCHOBAHUIA.

Ilpakmuueckue padomet. 1. IlpaBuna TeXxHUKH 0€30MACHOCTH NpU paboTe B XMMUYECKOM KaOMHETE.
O3nakomjieHHE C JIaOOpaTOpHBIM oOopymoBaHueM. 2. OuucTKka 3arps3HEHHOW MOBApEHHOW CONHM. 3.
[Tonyuenue u cBoiicTBa kucnopona. 4. [lonydenue Bogopoaa u u3ydeHue ero cBOHCTB. 5. [IpuroromieHue
pacTBOpPOB coJied C ONpeAes€éHHOW MaccOoBOM JoJie pacTBOpEHHOro BemiecTBa. 6. Pemenue
SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHEHUID.

Pacuemmnvie 3a0auu. BprauicieHne OTHOCHUTEIILHOW MOJIEKYJISIPHOH Macchl BemiecTBa mo (opmyie.
Brruncnenre MaccoBOi J10JIM DJIEMEHTa B XUMHUYECKOM COEIMHEHUHU. Y CTAaHOBIIEHUE MpocTeniei Ghopmyibt
BEILECTBA II0 MAacCOBBIM JIOJISIM 3JeMeHTOB. HaxoklieHne MaccoBOMl [0JIM pacTBOPEHHOIO BelleCTBa B
pacTBope. BplunciaeHue wmacchl pacTBOPEHHOIO BelllecTBA M BOJBI JJisi NPUTOTOBJIEHHS] pacTBOpa
orpeieNéHHON KOHLEeHTpaluu. OObEMHbBIE OTHOLIEHUS Ta30B IPU XMMUYECKHUX peakuusx. Beruucinenus mo
XUMHUYECKUM YPaBHEHUSM MaccChl, 00bEMa M KOJIMYECTBA BEIIECTBA OAHOTO U3 MPOIYKTOB PEAKIMH 110 Macce
HCXOJHOTO BEMIECTBA, 00BEMY HITM KOJIMYECTBY BEIIECTBA, COJEPIKAIIECTO OMPEACTIEHHYIO JIOTI0 IPUMECEH.

Paznen 2. Ilepuoamyeckuii 3aKoH U MepuoAMYecKasi cUCTeMa XUMHU4YecKux iemento JI. WU.
MenpeneeBa. CTpoeHue aToma.

[lepBoHauaIbHBIE TIOMBITKY KJIACCU(PHUKAIIMNA XUMHUECKUX dJIEMEHTOB. [IoHATHE O rpymmax CXOIHBIX
31eMeHTOB. EcTecTBEeHHbIE CeMEeNCTBA 1IETOYHBIX METAJUIOB U rajioreHoB. biaropoHsie rassl.

Ilepunonnueckuii 3akon JI. M. MenneneeBa. Ilepuoamdeckas cucreMa Kak €CTECTBEHHOHAy4YHas
KJIaccu(UKaKs XUMHUYECKUX dJIeMEHTOB. TabnuuHas Gopma mpencTaBieHHs KiIacCUPUKAIMA XUMHYECKHX
anemeHToB. CtpykTypa Tabmunpsl «llepuoauueckas cucremMa xumuueckux snemeHtoB JI. Y. MenneneeBa»
(xopotkas ¢opma): A - u b - rpynmnsl, nepuoabl. PU3NYECKUIl CMBICT MOPSAJIKOBOTO 3JEMEHTa, HOMeEpa
MepuoJia, HoMepa rpynmsl (sl SIEMEHTOB A-Tpymm).

CtpoeHue aToMma: fapo U 3JeKTpoHHas o0osouka. COCTaB aTOMHBIX SiZ€p: MPOTOHBI M HEUTPOHBI.
M3oTonbl. 3apsn aToMHOro sApa, MacCOBOE 4YHCIO, OTHOCUTENbHas aromHas wmacca. CoBpeMeHHas
dbopMyITUpPOBKA MOHITHS «XUMAYECKUHN dTIEMEHT.

DOnexTpoHHash 000J0YKa aTroMa: MOHATHE 00 HSHEPreTHYECKOM YpPOBHE (DIEKTPOHHOM CIIOE), €ro
€MKOCTHU. 3aIl0THEHHUE AJIEKTPOHHBIX CIOEB Y aTOMOB 3JIEMEHTOB MIEPBOTO—TPETHETO 1eprnooB. CoBpeMeHHas
(dbopMyITUpPOBKA MEPHOAMIECKOTO 3aKOHA.

3HaueHue mnepuoauveckoro 3akoHa. Hayunble poctmwkenuss . U. MenneneeBa: ucnpapieHHe
OTHOCHUTENILHBIX aTOMHBIX Macc, TMpeAcKa3aHhe CYIIECTBOBAHMS HEOTKPBITHIX AJIEMEHTOB, MEPECTaHOBKH
XUMHUYECKHX 3JIEMEHTOB B Iiepuoandeckoi cucreme. JXKusnp u nesrensHocTs [. Y. Menneneesa.

Hemoncmpayuu. Ouznyueckre CBOWCTBA IENOYHBIX METAIOB. B3ammonelcTBue OKCHAOB HATpUA,
marHusi, pocgopa, cepsl ¢ BOJI0I, HCCIIeJOBaHUE CBOMCTB MOIY4YE€HHBIX MPOAYKTOB. B3anmoseiicTBue HaTpus u
Kanusi ¢ Bojoi. du3ndeckne CBOMCTBA raJloreHoB. B3aumoielicTBIE alfOMUHUS C XJIOPOM, OPOMOM H HOJIOM.

Paznen 3. CTpoenue BemecTna.

DNEeKTPOOTPULATENIBHOCTh  XUMHUYECKUX 3JIeMEHTOB. (OCHOBHBIE BHUABl XUMHUYECKOH  CBSI3U:
KOBaJICHTHAsl HEMOJISIpHAs, KOBAJCHTHAs MOJIIpHAasi, HOHHAs. BaleHTHOCTh 3JIEMEHTOB B CBETE AJIEKTPOHHOM
teopuu. Ctenenp okucienus. [IpaBuna onpeaenenus CTEeHU OKUCIICHUS JIEMEHTOB.



Jemoncmpayuu. ComnocraBieHue (pU3NKO-XUMHUYECKUX CBONCTB COCIUHEHHH C KOBAJCHTHBIMU H

VOHHBIMHM CBSI35IMU.
9 kaace
Paznen 1. MHoroo0pa3ue XuMU4eCKUX peakuui

Knaccudukamuss XuMHUYECKHX peakUui: peaklud COEAMHEHUs, pa3oXKeHHs, 3aMelIeHHs, OOMeHa.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuud. OKHCINUTENb, BOCCTAHOBHUTENb, IMPOLECCHl OKUCIEHUS H
BoccTaHOBJIeHUs. CocTaBleHUE YpaBHEHUN OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLUK C TOMOILIBIO METOA
aneKTpoHHOro Oananca. TeraoBbie A(PEKTHl XUMHUYECKUX peaKuii. DK30TePMHUECKUE U SHIOTCPMUUECKUE
peakunu. Tepmoxumuueckre ypaBHeHHs. PacuéTsl 0 TEPMOXMMHUYECKUM YPaBHEHHSIM.

CkopocTh XMMHYECKUX peakiuil. @DaxkTopbl, BIUAIOIIUME HAa CKOPOCTb XMMHYECKUX PEAKLH.
[lepBonayanpHOE mpezcTaBieHue o karanuze. OOpaTumMblie peakiuu. [ToHATHE O XMMHUYECKOM PaBHOBECHHU.
XUMUYECKUE PEaKLMU B BOAHBIX PAaCTBOpPAX. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI. MoHbl. KaTnoHBI U aHMOHBI.
T'uopamuas meopus pacmeopos. DINEKTPOTUTHUECKAS AUCCOLMALINS KUCIOT, OCHOBaHUH U coneil. Crnabbie 1
CWJIbHBIE 3JeKTpoiuThl. CTeneHp auccouuanuu. Peakiuu MOHHOTO oOMeHa. YCJIOBHS TEUEHMS peakuuit
HMOHHOTO OOMEHa /10 KOHIIa. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX COCTUHEHUI B CBETE
MPECTaBICHUN 00 SJEKTPOITUTUYECKON TUCCOIUAIIMH U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX.

Ilonamue o eudponusze coeti.

Hemoncmpayuu. 1lpumepsl 5K30- U SHIOTEPMUYECKUX peakuid. BzanmoaeicTBre IMHKA C CONSTHOM U
YKCYCHOM KHCIOTOW. B3auMoaencTBue rpaHyJIdupOBAHHOTO IMHKA M IIMHKOBOW MBUIM C COJSIHOW KHCIIOTOM.
BzaumopeiictBue okcuna meau (II) ¢ cepHOM KMCIIOTOM pa3HOM KOHIIGHTPAIUU MPHU PAa3HBIX TEMIIEpaTypax.
l'openne yrisg B KOHLEHTPUPOBAHHOW a30THOM KucioTe. ['opeHue cepsl B PpacIUIaBIEHHOW CEJIUTpE.
HcnpiTanne pacTBOPOB BEIIECTB HA 3JIEKTPUUECKYIO IPOBOAUMOCTS. JIBH’KEHUE HOHOB B JJIEKTPUYECKOM I10JIE.

Jlabopamopnuvie onvimel. Peakuiuyu oOMeHa MeX/1y pacTBOPaMH JIEKTPOJIUTOB

Ilpakmuueckue padomsi. 1. VI3ydeHue BIMSHMS YCIOBUM NPOBEIEHUS XMMHUYECKOM peaklMy Ha €€
CKOpocTbh. 2. PelieHne skcrnepuMEHTaJbHBIX 3a4ay Nmo Teme «CBOHCTBa KHUCIOT, COJIEM M OCHOBAaHUN Kak
3JIEKTPOJIUTOB

Pacuemnpie 3a0auu. BeraucieHus 1o TEpPMOXUMHYECKAM YPaBHEHHSIM PEaKLIU.

Paznen 2. MuorooGpasue BelecTn

Hewmerannsl. I"anorenst. [lonoxxenue B nepuoinyeckoil CHCTEME XUMUYECKHUX 3JIEMEHTOB, CTPOEHUE UX
atoMoB. Haxoxnenue B mpupone. dusznyueckue M XHUMHUYECKHE CBOilcTBa rajoreHoB. CpaBHHUTEIbHas
XapakTepucTHKa rajoreHoB. [lonmydeHue M mpuMeHeHHe rajoreHoB. Xiop. dusznueckue U XUMHUYECKHE
cBoiicTBa xsopa. [Ipumenenue xaopa. Xnopoogopon. @usnueckue coiicta. [lonyuenue. ConsiHas kuciaora
u e€ conn. KauecTBeHHas peakiys Ha XJIOpU - HOHBI. Pacmo3HaBaHue XJI0puaI0B, OpOMUIOB, HOIUIOB.

Kucnopon u cepa. IlonoxeHue B mMepuoArYECcKOl CUCTEME XMMHUYECKUX DJIEMEHTOB, CTPOCHHE X
atomoB. Cepa. Amnorponus cepsl. dusnueckue U XuUMHYECKHE CBoiicTBa. Haxoxnenue B mpupone.
[Tpumenenue cepsl. CepoBogopon. CepoBomopoaHas KucioTa u e€ conu. KauecTBeHHas peakiust Ha cyabdu -
nonbl. Oxcun cepol (IV). @Gusndeckue u xumuueckue cBoiictsa. [Ipumenenue. CepHUCTast KHCIOTa U €€ COJIH.
KauectBennast peakuusi Ha cynabpur - woHbl. Okeup cepsl (VI). Cepnas xucnmora. XUMHUECKHE CBOMCTBA
pa30aBleHHOM M KOHIEHTPUPOBAHHOW CepHOM KucIoThl. KadecTBeHHas peakuus Ha cyinb(ar - HOHBI.
XUMUYECKUE peaKkluy, JeKalMe B OCHOBE MOJyYEHUS! CEPHOM KHUCIOTHI B MPOMBIILIEHHOCTH. [Ipumenenune
CEpHOM KUCIOTHI.

A3zor u ¢ochop. [lonoxeHne B NEPUOAUYECKON CHUCTEME XUMHUYECKHX DJIEMEHTOB, CTPOCHHE HX
aToMOB. A30T, (QU3MYECKHe M XUMHUYECKHE CBOWCTBA, MOJy4YeHHWE W TpuMeHeHue. KpyroBopor aszora B
npupoze. AMMuak. Ou3nueckue 1 XMMUYECKHE CBOMCTBA aMMHaKa, Mody4yeHue, mpumeHenue. Cojim aMMOHUS.
A3zoTtHas kuciota u e€ cBoiictBa. OKUCITUTENbHBIE CBONCTBA a30THOM KUCTOTHI. [lomyueHne a30THOM KUCIOTHI
B Taboparopun. XMMUYECKHE PEaKIINH, JIeKaIIIe B OCHOBE IMOYYCHHUS a30THOW KUCIIOTHI B TPOMBIIIICHHOCTH.
[Tpumenenne a30THOM KUCIOTHI. COJIM @30THOM KUCIIOTHI M UX TIPUMEHEHHE. A30THBIE YI0OPEHHUS.

®dochop. Amnorponus pocdopa. Dusnueckue U xumudeckue cBoiictsa pochopa. Oxeun pocdopa (V).
®dochopnas kucnora u e€ conu. Dochopubie yroOpeHHs.

VYrnepoa u kpemuuil. [lonoxeHnue B NEPUOJUUECKON CHCTEME XUMHUYECKHUX 3JIEMEHTOB, CTPOEHHUE UX
aToMOB. Yruepod. Asutorponus yriepoja. Pusznyeckue M XMMHUYECKHE CBOWMCTBA yriepoja. AjcopOuus.
VYrapHslii ra3, cBOMCTBa U (PU3UOJIOTUUECKOE IEHCTBUE HA OpTaHU3M. Y TJIEKUCIBIN ra3. YTrojabHas KUCI0Ta U e€
comu. KadecTBeHHass peakius Ha KapOoHat - woHBL. KpyroBopor yriepoma B mpupone. OpraHwueckne
coenuueHus yraepoaa. Kpemuawii. Oxcnn kpemuns (IV). Kpemuanesas kucnora u e€ conmu. Cmexkino. [lemenm.

Mertamnsl. [lonoxkenue MeTamioB B MEPUOJUYECKON CUCTEME XMMHUYECKHX IEMEHTOB, CTPOEHUE UX
atoMoB. Mertaimmyeckasd CBA3b. DU3NYECKHE CBOWCTBA METALIOB. Psn  akTHBHOCTH  METallIOB



(3TEKTPOXUMHUYECKAN PsI HANPSHKCHUA METauioB). XHMHUYECKHE CBOMCTBa MeTauioB. OOmme crocoOb
nosyyeHust MetauioB. CIuiaBsl METaJLIOB.

[enounsle MeTayibl. lojgoxkeHne MIETOYHBIX METAIOB B MEPUOJAMYECKOM CHCTEME, CTPOCHUE HUX
atomoB. Haxoxaenue B npupoae. Puznueckue U XMMHUYECKUE CBOKMCTBA IIEJIOUHBIX MeTauloB. IIlpumenenue
IIEJTIOYHBIX METAJUIOB U UX COSIUHEHUN.

[IlenoyHo3emenbHble MeTaUIbl. [loNOXKEHHE HIETOYHO3EMENBHBIX METAUIOB B  NEPHOAMYECKOU
CHCTEME, CTpOEHUE X aToMOB. HaxoxneHnue B mpupoje. Marauili 1 Kaabluil, UX BaKHEUIINE COEAUHEHUA.
JKécTroCTh BOJIBI M CTIOCOOBI €€ YCTpaHCHUSI.

Amomunnii. [lonoxxeHue afOMUHUS B IEPUOAMYECKON cUCTEME, CTpOeHHE ero atoma. Haxoxenue B
npupoje. duznueckue u XuMuueckue cBoiicTa amomMunus. [Ipumenenue anomunusa. AMGOTEpHOCTh OKCHIA
U TUAPOKCUIA aTIOMUHUSI.

Kenezo. IlonoxxeHue xene3a B NEPUOJUYECKON cUCTeMe, CTpoeHHe ero aroma. HaxoxieHue B
npupone. dusznueckne W XHMMHYECKHE CBONCTBAa »xeje3a. Baxueline COEIUHEHUS Kee3a: OKCHUIBI,
rugpoxens u comn xenesa(IT) u xenesa(Ill). KauectBenuble peakiun Ha nousr Fe? u Fe+,

Jemoncmpayuu. dusndeckue cBoiicTBa rasoreHoB. [lomyueHue xJ10poBo10poaa U paCTBOPEHHE €TI0 B
BoJle. AJutoTporHble Momudukamuu cepbl. OOpasubl MPUPOAHBIX CynbGuA0B U cyinbhartoB. [lomyuyenue
aMMHaKa U ero pacTBOpeHue B Boje. O3HaKOMIIEHHE ¢ 00pa3aMu MPUPOAHBIX HUTPATOB, GochaToB Moaenu
KPUCTAUTMUECKUX DPEHIETOK anmas3a W rpadura. 3HAKOMCTBO C 00Opa3lamMyd NPUPOAHBIX KapOOHATOB H
CHJINKAaTOB 3HAKOMCTBO C OOpa3namM Ba)KHEHIIMX COEAMHEHHWH HATpuWsl, Kajus, MPUPOJHBIX COEIWHEHUMN
KaJbLUsl, pyJaMH »ejle3a, COSOUHEHUSMU alIOMHHUA. B3auMonelcTBUE IMIENOYHBIX, IIEI0YHO3EMEIbHBIX
METaJUIOB U aJTIOMUHUA ¢ BOJoM. CoKMraHue elie3a B KUCIOPOe U XJIOPE.

Ilpakmuueckue padomwt. 3. llonydyeHue COJSHON KHUCIOTHI U U3ydyeHHE €€ cBOMCTB. 4. Pemenue
JKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «Kucimopon u cepa» 5. [lomyuenne ammuaka 1 U3y4eHHe ero CBOUCTB. 6.
[Monyuenne oxcuma yriepona (IV) u usydenue ero cBoiicTB. PacnosHaBanue kapOonaToB. 7. Pemienue
SKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «MeTaTbl U UX COeTUHEHUS.

Jlabopamopnsie onbimpl. BbITeCHEHHE TrajoreHaMy JIpyr Apyra U3 pacTBOPOB UX COCIUHEHHM.
KauectBenHble peakuuu cyinbup - ,cyabPUT - U cynbdaT - HOHOB B pacTBope. O3HaKOMIICHHE ¢ 00pa3aMu
cepbl U €€ MPUPOAHBIMU COEAMHEHUsIMU. B3aumoneiicTBue coneid ammoHus co menoyamu. KauecTBeHHble
peaxiu Ha KapOOHAT - U CHIIMKAT - HOHBL. KauecTBeHHast peakiusi Ha YrieKUCIblid ra3. M3yyenne oOpasios
MeTaJIoB. B3aumopeilicTBue MeTayuioB ¢ pacTBopaMu  coieid. O3HakoMmJIEHHE €O CBOICTBaMHM U
NpeBpalieHUIMHU KapOOHATOB U ruApokapOoHaToB. [loyueHue ruipokcuia amoMUHUS U B3aUMOJIEHCTBUE €r0
C KMCJIOTAMH U menouamu. KauecTBeHHbIe peakiuy Ha HoHbI Fe?+ u Fe+

Pacuemmnvie 3a0auu. BprauicieHnus MO0 XMMUYECKUM YPaBHEHHUSIM MacChl, 00bEMa HIIM KOJHYECTBA
BELIECTBA OJIHOTO U3 MPOAYKTOB PEAKIIMU 110 MacCe UCXOAHOIO BEILECTBA, 00bEMY MIIM KOJIMYECTBY BEIIECTBA,
COJIEPIKAILEr0 ONPEACIEHHYIO OO PUMECEH.

Paznen 3. Kparkuii 0630p BaskHeHIIIMX OPraHuYecKHX BelecTB.

[Ipenmer opranunueckoit xumun. Heopranuueckue U opraHMyecKrue COeAMHEHUsS. YTIepoa — OCHOBa
*13HM Ha 3emiie. OCOOEHHOCTH CTPOCHMS aTOMa YIJIepo/ia B OPTaHUYECKUX COCIMHEHUSX. YTIJIEBOIOPOIBI.
[IpenenpHbIe (HACHIIIEHHBIC) YIIIEBOAOPOABI. MeTaH, 3TaH, MPONAaH — MPOCTEHINE TPEACTABUTENH
MPENETbHBIX YTIIeBOAOPOA0B. CTPpYKTypHBIE (POPMYIBI YIieBOAOpOAOB. ['oMoIOTHUeCKud psii IPEIeTbHBIX
yraeBoopoioB. ["'omomnorn. dusznyeckne U XUMUYECKHUE CBOWMCTBA MPENEIbHBIX YIIEBOIOPOAOB. Peaknmu
ropeHwus u 3aMenieHus. Haxoxaenne B mpupo/ie mpeaesbHbIX YIiieBogopoaoB. [IpumMenenne Merana.

HenpenenbHble (HEHACBHIIIEHHBIE) YTIIIEBOJAOPOIbl. DTUICHOBBIA Pl HEMPEIACIBbHBIX yTIEBOIOPOIOB.
Ortunen. Ouznyeckre U XMMUIECKHe CBOMCTBA dTUiIeHA. Peakiust mpucoennuenus. KauecTBeHHbIE peakiy Ha
stmieH. Peaknna nomumepnsanuu. [lonustiiien. Ilpumenenne sTuiiena.

ALIeTUIICHOBBIN psii HETIPEJENbHBIX YIIIeBo10po0B. Anetmined. CBoiicTBa anerunieHa. [Ipumenenue
aleTHIICHA.

[TpousBoaHbIe yrieBomopoaoB. Kpartkuii 0030p OpraHMYecKUX COCIWHEHHA: OTHOATOMHBIC CITUPTHI
(MeTaHoI1, 3TaHOJ1), MHOTOATOMHBIE CIIUPTHI (3TUIICHIIIMKOJIIb, IIULEPHH), KAPOOHOBBIE KUCIOTHI (MypaBbUHAs,
YKCYCHas1), CJIOKHBIE 3(UPBI, )KUPBI, YIIEBOAbI (TJIIOKO3a, caxapo3a, KpaxMal, HEeJUTI003a), aMUHOKUCIIOTHI,
Oenku. Ponb OENKOB B OpraHu3Me.

[lonsiTie O BBICOKOMOJIEKYJSIPHBIX BemecTBax. CTpyKTypa THOJIMMEpPOB: MOHOMEp, IOJIHUMED,
CTPYKTYpPHOE 3BEHO, CTENEeHb NoJauMepu3anuu. [1oausTuieH, NoaunponuieH, noJIMBUHUIXIOPHI.



Jemoncmpayuu. Monenu MONEKyJd OpraHMYECKHX COEAMHEHHA. [OpeHHe yriieBOJOpOJIOB H
oOHapyKeHHe TPOIYKTOB UX ropeHus. KadecTBenHas peakuus Ha TiieH. [lonydenue stunena. PactBopenue
STUJIOBOTO CHHUpTa B Boje. PacTBopenue riurepuHa B Boje. [lomydeHue u CBOWCTBA YKCYCHOM KHCIIOTBI.
HccrnenoBanne CBOWCTB JKHPOB: PACTBOPHMOCTH B BOJC M OPTaHUYECKHX pacTBOpUTENsX. KadecTBeHHBIE
peaknuy Ha IIIOKO3y M Kpaxmai. O3HaKOMIIEHHE ¢ 00pa3laMu W3JeHid U3 MOJHITHICHA, ITOIHUIIPOIHICHA,
HOJIMBUHWIIXJIOPHIA.

3. TemaTu4yeckoe MJIAHUPOBAHHE

Kaacc Pazpnen KoauvecTBo
4acoB
8 kiacc Pasnen 1. OcHoBHbIE MOHATHUS XUMHH (YpoBeHb 51:
ATOMHO-MOJIEKYJISIPHBIX IPEJICTaBJICHUN)
Tewma 1. [lepBoHagaibHBIC XUMHUYECKHE TTOHSITHS. 20
Tewma 2. Kucnopon. I'openue. 5
Tema 3. Bogopon. 3
Tema 4. Boga. PacTBopbl. 7
Tema 5. KonnyecTBeHHbIE OTHOLLIEHUS B XUMUHU. 5
Tema 6. BaxkHeiire KI1acChl HCOPraHMIECKUX COCANHEHHIA. 11
Pazgesn 2. Ilepuonmyeckuii 3akOH U INEpPUOAMYECKAs CHCTEMaA 7
xumuyeckux 3yeMenToB 1. . Menneneesa. CTpoeHue aroma.
Pasnea 3. CtpoeHue BeniecTsa. 7
Pe3epB 3
Hroro 68
9 knacc Pa3nen 1. MHoroo6pasue XuMHUYECKUX peaKiuit 15:
Tema 1. Kiaccudukanus XUMAYECKUX PEAKITHIA. 6
Tema 2. XuMu4eckue peakiiui B BOJHBIX paCTBOpax. 9
Pa3nes 2. MuorooGpasue BemecTB 43:
Tema 1. l'asioreHsl. 4
Tewma 2. Kucnopon u cepa. 8
Tema 3. Azot u docdop. 9
Tema 4. Yruepoa v KpeMHHUil. 8
Tema 5. Metasl. 14
Pasnea 3. Kpatkuii 0030p BaKHEHIIMX OPraHUYECKUX BEIIECTB. 8
Pe3epB 2
Hroro 68
HUTOI'O 3a Bech nepuoa 00yyeHuUst 136




