[Ipunoxenue 1

k OOIl HOO MKOY

«Cpennstst mkosna Nely r. JlronuHoBO
[Tpuxa3 Ne227 ot 30.08.2022 1.

PABOYAS TPOT'PAMMA
O XUMHUHA

8-9 kimacconl

Cpoxk peanuszauum- 2 roga



Pabouas mporpamma mo xumuu it 8§ - 9 kiaccoB paszpaboTaHa B COOTBETCTBUU C DenepaibHBIM
rOCy/IapCTBEHHBIM 00pa30BaTEIBHBIM CTaHIAPTOM OCHOBHOTO OOIIero oOpa3oBaHus (C M3MEHEHUSIMH), Ha
OCHOBE aBTOPCKOM MpPOrpaMMbl MO XUMHUHU Ui 8-9 KilaccoB 00me00pa3oBaTeNbHBIX OpraHU3aluii, aBTop:
H.H.I'apa. (M.: IIpocBemenue, 2013).

Jis  peamuzanuu  pabodeil TPOTpaMMbl  HCIOJB3YETCS  YU4eOHO-METOAMYSCKAN KOMIUICKT
I''E.Pyn3utuca u ®@.I'.denpamana:

Xumus - 8 Kiacc: y4eOHHMK i OOIIe00pa3oBaTENbHBIX YUPEKIECHUNW C MPUIIOKEHHEM Ha
anekrpoHHoM Hocurene / [.E.Pymuruc, ®@.I'.®enpaman. -4-¢ uzn. - M.: [Ipocemienue, 2016.

Xumust - 9 xjacc: ydyeOHUK uist oOimieoOpazoBaTenbHbIX yupexknaenuit / [.E.Pymsutuc,
@.I".®enpaman. -3-e uzg. - M.: [Ipocsemenne, 2017.

ABropckas nporpamma. Xumus. 8—9 knaccel. I'apa H.H. [Ipenmernas nunus yueObnuxon I'.E
Pymzutuca, @.I" @enbimana UCcnonb3yeTcs: 6€3 N3MEHEHUH.

Knacc KonmdecTBo 9acoB B HEZIEITIO Bcero wacos
Obs3arenpHas yacTh |Yacts, hopmMupyemast
y4aCTHUKaMHU
00pa3oBaTeIHLHBIX
OTHOIIICHUM
8 Kiacc 2 68
9 xnacc 2 68

[TpomexyTOUHBII KOHTPOJIb: CAMOCTOSATEIbHbIE, IPOBEPOUYHbIE, TPAKTHUYECKHE paOOTHI,
MIPOBEpKa MHIUBUAYATIBHBIX 33aHUH, TECTUPOBAHNE, KOHTPOJIbHbIE PA0OTHI

TemaTnueckuii KOHTPOJIb: TECTHI IO OTJCIBFHBIM TEMaM; pa3HOYPOBHEBBIE KOHTPOJIbHBIE paOOTHI.
Tekymuii KOHTpOIB: paboTa B TETPaId, YCTHBIH OTBET, MMCHbMEHHBIE IOMAITHUE PAOOTHI.

WToroBelit KOHTPOJIL: KOHTPOIbHBIC padoThl, [ TA B 9 kiaccax (1o BEIOOPY ydammuxcs).

1. IlnanupyemMblie pe3yabTaThl OCBOCHHUA Y4eOHOT0 NMpeaMeTa « XuMHUsDH)
JIMYHOCTHBIE Pe3YJILTATHI 0CBOEHHS Y4eOHOI0 mpeaMeTa « XuMHs»:

1. Bocriutanue pOCCUICKON TpakIaHCKOW MICHTUYHOCTH: MATPUOTH3Ma, JIIOOBM U YBAXKEHHUIO K
OteuecTBy, 4yBCTBA TOPIOCTH 32 CBOIO POaMHY, 32 pOCCHICKYIO XMMHUYECKYIO HAYKY;

2. ®opmupoBaHHE LEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOM TPAKTHKH, a TaKXe COIHAIbHOMY, KYJIbTYPHOMY, S3bIKOBOMY H IYXOBHOMY
MHOT000pa3nio COBPEMEHHOI'0 MHPA;

3. dopmupoBaHHE OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOpa3BUTHUIO M caMOOOPa30BaHUIO HAa OCHOBE MOTHBAIMU K OOYYEHHIO W TO3HAHUIO, BHIOOPY MPOMUIBHOTO
oOpazoBaHHsi Ha OCHOBE HWH(POPMAIMU O CYHIECTBYIOIIUX MNPOPECcCUsIX W JIMYHBIX MPOPECCHOHATBHBIX
NPENOYTeHUH, OCO3HAHHOMY IIOCTPOSHHIO HHIMBHIYAIbHOW 00pa30BaTeNbHONW TPACKTOPUU C YYETOM
YCTOMUYMBBIX [TO3HABATEJIbLHBIX HHTEPECOB;

4. dopMupoBaHHEe KOMMYHUKATHBHON KOMIIETEHTHOCTH B 00pa30oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIeI0BATENbCKOM, TBOPUECKOM U IPYTUX BHIAX JACATEILHOCTH;

5. ®opMupoBaHHE MOHUMAaHUS LEHHOCTH 37I0POBOro U Oe3omacHoro oOpasa >KW3HH; YCBOCHUE MpaBUII
WHJUBUAYAJLHOTO M KOJUIEKTUBHOIO O€30MacHOr0 MOBEJIEHUS B YPE3BBIYAMHBIX CHUTYaLMsIX, YrPOXKAOIIMX
KU3HU U 3710pOBBIO JIOJICH;



6. dopmupoBaHUE NO3HABATEIbHONH U MH(OPMALMOHHON KYIBTYpBI, B TOM UYHCJIE Pa3BUTHE HABHIKOB
CaMOCTOSITENbHOM paboThl C yUeOHBIMU MOCOOUSMH, KHUTAMU, TOCTYITHBIMU MHCTPYMEHTaMU M T€XHUYECKUMHU
cpeacTBaMH MH(GOPMALIMOHHBIX TEXHOJIOIH;

7. dopMHpOBaHUE OCHOB IKOJIOIMUECKOI'0 CO3HAHUS HA OCHOBE NPU3HAHUS LIEHHOCTH KU3HU BO BCEX €€
MIPOSIBIICHUSX ¥ HEOOXOMMOCTH OTBETCTBEHHOTO, 0EPEKHOT0 OTHOIICHHS K OKPYXKAIOIIeH cpee;

8. Pa3BuTHE IOTOBHOCTM K PpEIIEHUIO TBOPYECKUX 3a/ad, YMEHHUS HaXOIUTh a/eKBaTHBIE CIIOCOOBI
NIOBEJICHUSI U B3aUMOJICHCTBUS ¢ MapTHEpaMM BO BpeMsl yueOHOW M BHEy4yeOHOW NesTeIbHOCTH, CIIOCOOHOCTH
OLICHMBATh MpPOOJEMHBbIE CHUTyallUd W ONEPAaTHMBHO INPUHUMATh OTBETCTBEHHBIC PpEIIEHUS B Pa3IMYHBIX
IPOAYKTUBHBIX BUAAX JESATENbHOCTH (yueOHasi IOMCKOBO-HCCIIEI0BATENIbCKAs, IPOEKTHAs, KPYKKOBasi U T. II. )

MeTaﬂpe}IMeTHLIe pe3yjabTaThbl 0CBOCHUSA y‘—leﬁHOFO npeamera «XHUMHS»:

1. OBnazeHne HaBBIKAMHU CAMOCTOSTEIBHOTO NMPHOOpPETEHHs] HOBBIX 3HAHWW, OpPTaHM3alUU y4eOHOMH
JIEATEIBHOCTH, IIOUCKA CPEACTB €€ OCYIIECTBIICHHUS;

2. YMeHue IMIaHupOBaTh MYTH JTOCTHKCHHS IeJIed Ha OCHOBE CaMOCTOSITEIbHOTO aHalIHW3a YCIOBUH U
CPEICTB WX JOCTH)KEHUS, BBIIEIATh AIbTEPHATUBHBIC CIIOCOOBI JOCTIKEHHUS 1M M BbIOMpaTh Hamboiee
3¢ deKTUBHBIN CMOCO0, OCYIIECTBIATH MO3HABATENBHYIO PEQIIEKCHIO B OTHOIIEHWW NEHCTBUU IO PEIICHUIO
y4eOHBIX U MMO3HABATENLHBIX 3a7a4.

3. YMeHHe TOHMMAaTh MPOOJIEMYy, CTaBUTh BOIPOCHI, BBIIBUTATh THIIOTE3Yy, N1aBaTh OMNpPEIEICHUE
MOHSTHSM, KJIACCH(PUIIMPOBATh, CTPYKTYPHPOBATh MaTepHall, MPOBOJUTH SKCIIEPUMEHTHI, apryMEHTHPOBATh
COOCTBEHHYIO TTO3HIIHNIO, OPMYITHPOBATH BHIBOJIBI U 3AKITIOUCHUS;

4. YMeHHe COOTHOCHUTH CBOH JICHCTBHSI C ITNTAHUPYEMBIMHU PE3YIIbTaTaMH, OCYIIECTBIISATH KOHTPOJIb CBOCH
NeSITETFHOCTH B TIPOIIECCE TOCTHIKECHHSI PE3yIbTaTa, OMPENesITh CIOCOObI IEHCTBUI B paMKax MPETOKEHHBIX
yCIIOBUH U TpeOOBaHM, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBUH C U3MEHSIOIICHCS CUTYaIIHEH;

5. ®opmupoBaHWE€ W pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH WCIIOJNIB30BAaHUS HWHCTPYMEHTOB U
TEXHUYECKUX CPEICTB HMH(OPMALMOHHBIX TEXHOJOTMH (KOMIBIOTEPOB W HPOTPAMMHOIO oOOecredeHus) Kak
MHCTPYMEHTAIBHO OCHOBBI DPAa3BUTHA KOMMYHUKAaTHBHBIX M TI03HABATEJIbHBIX YHHBEPCAJIBHBIX YYEOHBIX
JICHICTBHIA;

6. YMenue co3gaBarh, IPUMEHITH U PE0OPA30BHIBATH 3HAKU U CUMBOJIBI, MOJIEITH M CXEMBI JJIS1 PELICHHUS
y4eOHBIX M ITO3HABATEJIBHBIX 3a/1a4;

7. YMeHue wu3BIeKaThb WHGOPMALMIO M3 Pa3IMYHBIX HCTOYHHKOB (BKIIOYAs CPEICTBA MAacCOBOU
nHpOpPMaIUK, KOMIIAKT-TUCKH Y4eOHOro HasHaueHHs, pecypchl VHTepHeTa), CBOOOIHO TOJIB30BATHCA
CIIPAaBOYHOM JUTEPATypOl, B TOM YHCIIE M HA 3JEKTPOHHBIX HOCUTENSAX, COOMIOAATh HOPMBI MH(POPMAIIMOHHON
n30MPaTeIbHOCTH, dTUKH;

8. YMeHune Ha MpakTHKE MOJIb30BATHCS OCHOBHBIMH JIOTHUYECKUMH ITPUEMaMU, METOJaMU HaOII0IeHHS,
MOJIETUPOBAHNUS, O0BSCHEHHUS, PEIIEHUS TPOOIeM, TPOTHO3UPOBAHUS H JIp.;

9. YMeHme OpraHu3OBBIBATh CBOIO XKM3Hb B COOTBETCTBHU C MPEACTABICHUSIMH O 3J0pOBOM 0oOpase
KHU3HH, IPaBax U 00s3aHHOCTIX TPaKIaHUHA, IEHHOCTSX OBITHS, KYJIBTYPBl H COLIMATBHOTO B3aUMO/ICHCTBHS;

10. YMeHue BBIIONHATH TO3HABATEIbHBIC U IPAKTUYECKUE 3aJaHHs, B TOM YHCJIE TPOCKTHEIC;

11. VYmeHue camMOCTOSTEIBHO U AapPryMEHTHPOBAHO OLICHUBAThb CBOM JEMCTBUS M JEHCTBUSA
OIHOKJIACCHUKOB, COJIEPKATEIbHO OOOCHOBBIBAS NMPABUIBHOCTb WM OIIMOOYHOCTH pe3yabTaTa M Crocoda
NEWCTBUS, aJJeKBaTHO OLICHWBATh OOBEKTHUBHYIO TPYIHOCTh KaK Mepy (DaKTHUeCKOro WJIHM IMPEAIroiaraeMoro
pacxolla pecypcoB Ha pElICHUE 3aJadd, a TaKKEe CBOM BO3MOKHOCTH B JOCTHXKEHHMM LIEJU OIpPENCIICHHON
CIIOHOCTH;

12. VYmenue paborath B rpynme - 3QQeKTHBHO COTPYAHHYATh W B3aMMOJEHCTBOBAaTH Ha OCHOBE
KOOPJMHAIIMK PA3IMYHBIX MMO3HUIMUK NP BBHIPAOOTKE OOIIErO pelIeHUs] B COBMECTHOM NEATEIbHOCTH; CIYIIATh
naptHepa, (GOpMyIUpOBaTh M apryMEHTHUPOBATh CBOE MHEHHE, KOPPEKTHO OTCTaMBaTh CBOK MO3HMILHUIO H
KOOpPZIMHHUPOBATh €€ C MO3UIUHU IMAPTHEPOB, B TOM YHCJIE B CUTYallMH CTOJIKHOBEHUS UHTEPECOB; NPOAYKTUBHO
paspeniath KOH(JIUKTHl Ha OCHOBE y4YeTa MHTEPECOB M IMO3MIMHA BCEX €ro y4acCTHUKOB, MOMCKA M OLEHKH
aJIbTePHATUBHBIX CIIOCOOOB pa3perIeHns: KOH(QIMKTOB.



IIpenmeTHBIE pe3yJabTAThI OCBOEHHSI Y4EOHOTO NMpeaMeTa « XuMus»
8 kuace

OcHOBHBIE NOHATHS XMMIH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX NpeacTABJIeHH)
Obyyarowuiics Hayyumcs:

OIIMCBLIBAaTh CBOMCTBA TBépI[I)IX, KHUAKHUX, ra3006pa3HI>1x BCIICCTB, BbIACIAA UX CYIICCTBCHHBIC IPHU3HAKHU,

XapaKTepH30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIMBAThH IIPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY JAaHHBIMU XAPAKTCPHUCTUKAMU BCUICCTBA,

PacCKpbIBATb CMBICII OCHOBHBIX XUMHUYCCKUX IIOHSTHH:

aToM, MOJIEKYJIa, XHMUYECKHI 2JIEMEHT, TPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAIGHTHOCTh, UCMIONb3YS
3HAKOBYHO CUCTEMY XMMUMH,

n300paxaTh COCTaB MPOCTEHUIINX BEIIECTB C MOMOIIBI0O XMMUYECKUX (POPMYIT U CYIIHOCTh XUMHUYECKUX
peakLuii ¢ MOMOIBI0 XUMHUECKUX YPABHEHUI;

BBIYUCJIIATH OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MaCChbl BEICCTB, 4 TAK)XKC MAaCCOB YIO JI0OJIHO
XHUMHYCCKOI'o 3JICMCHTA B COCAUHCHUAX

CpaBHUBATH I10 COCTAaBYy OKCUAbI, OCHOBAHUA, KUCIIOThI, COJIU;

KJIaCCI/I(bI/IIII/II)OBaTI) OKCHAbI U OCHOBAHU 110 CBOﬁCTBaM, KUCJIOTBI U COJIM — 110 COCTAaBY,

OIUCHIBATh COCTaB, CBOMCTBA M 3HAYECHHUE (B MPUPOE U MPAKTHUECKOI EATETLHOCTH YEJIOBEKA) MPOCTHIX
BEIIECTB — KHUCJIOPOJa U BOJOPO/IA;

AaBaTb CPABHUTCIIbHYIO XapaKTCPUCTUKY XUMHUYCCKHUX DJICMCHTOB U BaKHEHIITNX COCHHHCHHﬁ
€CTECTBEHHBIX CEMENCTB OICJIIOYHBIX MCTAJIJIOB U I'aJIOTCHOB,

MOJTE30BATHCS JTAOOPATOPHBIM 000PYIOBAHHEM U XUMUYECKOW TTOCY/I0H;

IMPOBOAUTH HECIIOXKHBIC XUMHUYCCKHUE OIBIThI U Ha6J'II-OI[eHI/I$I 3a U3MEHEHUSIMH CBOMCTB BCIICCTB B
MPONECCE UX MPEBPAIICHAM;

coOJIFO/1aTh TIpaBHJIa TEXHUKK O€30ITaCHOCTH TPH TIPOBEICHUN HAOIIOCHHIA 1 OTTBITOB;

pa3nnYaTh SKCIEPUMEHTAIBHO KUCIOTHI M MIENOYH, MTOb3YSICh HHANKATOPAMU;

0CO3HABaTh HEOOXOIMMOCTH COOTIOICHHSI Mep 0€30MacCHOCTH TP OOpaIeHUH ¢ KUCIOTAMHU U IIEJI0YaMH.

Obyuarowuiics noIyYuUm 603MONCHOCMb HAYUUMbCAL:
TPaMOTHO OOpamIaThCs ¢ BEMIECTBAMHU B TIOBCETHEBHOM KU3HU;

O0CO3HABaTh HEOOXOJMMOCTh COOJIOACHHUS TIPaBUJI DKOJOTHYECKH O€30MacHOro TIOBEACHHS B
OKpY’Karolled MPUPOIHON CpeiE;

MMOHUMATh CMBICI ¥ HEOOXOJMMOCTh COOJIOJCHUS TPEANUCAHUHN, MPEIaraéMblX B WHCTPYKIHMSIX TI0
WCIIOJTb30BAHUIO JICKAPCTB, CPEICTB OBITOBOM XMMHH U JIP.;

WCIIONB30BaTh MPUOOPETEHHBIE KIIIOYEBbIC KOMIIETEHTHOCTH TIPY BBITIOJHEHHH HCCIEIOBATEILCKIX
MIPOEKTOB 110 U3YYEHUIO CBOMCTB, CIIOCOOOB TOTYYCHUS M PaCIIO3HABAHUS BEIICCTB;

pa3BUBaTh KOMMYHHKATHBHYIO KOMIICTEHTHOCTD, UCITOJIb3Ys CPEICTBA YCTHOT'O M TUCBMEHHOT'O OOIICHHUS,
MPOSIBIISITE TOTOBHOCTh K YB)KCHUIO WHOW TOYKU 3PSHHS MPU OOCYKICHUHU PE3yJIbTATOB BBHITOJTHCHHON
paboTHI;

O00BEKTHBHO OIICHUBATh MH()OPMAITUIO O BEIISCTBAX M XMMUYECKUX TPOIIeCcCaX, KPUTUICCKH OTHOCHTBCS K
TICEBJIOHAYYHOW WH(pOpPMAIUU, HEJOOPOCOBECTHOW PEKJIaMe, KacarolIelcss MCIONb30BaHMS Pa3IMUHbIX
BEILIECTB.

Ilepuoanveckuii 3aKOH ¥ MEPUOAUUYECKAS CHCTEMAa XUMHYECKUX 3JjieMeHTOB 1. .
MenneneeBa. Ctpoenne atoma. CTpoeHue BelecTsa.

Obyuarowuiica Hay4umcsi:

KJIacCU(UIIMPOBATH XUMUYECKUE SJIEMEHTHI Ha METAJUIbI, HEMETAJLIbI, DJIEMEHTBI, OKCUIbI U THIPOKCHIBI
KOTOpPBIX aM(OTEpHBI, U WHEPTHBIC SJEMEHTHI (Ta3bl) IJISi OCO3HAHUS BAXXHOCTU YIOPSAOYEHHOCTH
Hay4YHBIX 3HAHUI;

PaCKpbIBaTb CMBICIT MEPUOJUYCCKOIO0 3aKOHa I[ n. MeHz[eneeBa; OIMUCBbIBATb M XapaKTCPU30BAThb
Ta6J'II/I‘-IHy1-O (1)OpMy HepHOﬂquCKOﬁ CHUCTCMBI XUMHNYCCKHUX 3JICMCHTOB,

XapaKTCPU30BaATb COCTAaB ATOMHBIX AACP U PACHPEACIICHUEC YHCiIa 3JICKTPOHOB IO JJICKTPOHHBIM CJIOAM
aTOMOB XMMHWYCCKUX IJICMCHTOB MAJIbIX IIEPHUOA0B HepHOHquCKOﬁ CHUCTCMBI, a TAKKC KaJIUA U KaJIbLHA,



pazinyaTh BUIBl XUMHUYECKOM CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSIPHYIO, KOBAJICHTHYIO HENOJIPHYIO U
METAJUTMYECKYI0; H300paXKaTh IEKTPOHHbBIE (HOPMYIIbI BEIIECTB, 00Pa30BaHHBIX XUMUUYECKHUMHU CBS3SIMU
pa3HOro BUJA;

BBISIBJISITH 3aBHCUMOCTH CBOICTB BEIIECTBA OT CTPOEHHUS €ro KPUCTAUIMUECKOH peméTKu (MOHHOM,
aTOMHOM, MOJIEKYJISIPHON, METAJNINYECKOM );

XapaKTepU30BaTb XUMHUYECKUE JJIEMEHTbl M HX COCIUHEHUsS Ha OCHOBE IIOJIOKEHMS JJIEMEHTOB B
MEPUOANYECKON CUCTEME U OCOOCHHOCTEH CTPOSHUS MX aTOMOB;

OMKCHIBATh OCHOBHBIE MpeanocbUlkM OTKpbITHs J. M. MeHaeneeBbiM NEPUOAUUYECKOTO 3aKOHA U
MEPUOANYECKON CUCTEMBI XMMUYECKUX JIEMEHTOB 1 MHOTOOOPa3Hy0 HayUHYIO IEATEIbHOCTh YIEHOTO;
XapaKTepHu30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHE MEPUOIMUECKOr0 3aKOHA U MEPUOANUECKOM
CHCTEMEBI XuMH4eckux saeMmenToB 1. 1. Menneneena;

0CO3HABaTh HAyYHBIE OTKPBITHS KaK PE3yJIbTaT JIUTEIbHBIX HAOII0IEHUH, ONTBITOB, HAYYHOU ITOJIEMHUKH,
MIPEOJI0JIEHUS TPYAHOCTEN U COMHEHUH.

Obyuarowuiics noxy4um 603MONCHOCHb HAYYUMBCA:

OCO3HAaBaTh 3HAYECHUE TCOPETUUYECKUX 3HAHUN JUI IPAKTHYECKON NESATEIbHOCTH YEJI0BEKA;

OIUCHIBATh N3Y4YEHHBIE OOBEKTHI KaK CHCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOI'0 aHAJIN3a;

INPUMEHATh 3HAaHUS O 3aKOHOMEPHOCTSAX IIEPUOJANYECKOW CUCTEMBI XUMHMYECKHUX DJIEMEHTOB JUIS
00BSCHEHUS U MPEIBUJICHUS CBONCTB KOHKPETHBIX BEIIECTB;

pa3BuBaTh HMH(MOPMALMOHHYIO KOMIETEHTHOCTh IIOCPEICTBOM YINIyOJI€HHS 3HAaHUH 00 WCTOpHH
CTAaHOBJICHMSI XMMHUYECKOH Haykd, €€ OCHOBHBIX IOHSATHH, NEPUOJUYECKOrO 3aKOHA KaK OFHOrO M3
BAYKHEHIIINX 3aKOHOB IIPUPOJIBI, @ TAKIKE O COBPEMEHHBIX JOCTHKEHUSAX HAYKU U TEXHUKU.

9 kJaacce
MHuoroo0pa3ne XMuMHU4eCKUX peaKkIuii

Obyuarowuiics Hayuumcsi:
OOBSCHATH CyTh XUMHUYECKUX MIPOIIECCOB;
HA3bIBATh MPU3HAKHU U YCIOBUS MPOTEKAHHS XUMUYECKUX PEAKIIHA;

YCTaHABIMBATh IPHHAICKHOCTh XHMHUYECKOH pEaKIUU K ONpeACIEHHOMY THITY II0 OIHOMY U3
KJIacCH()MKAIIMOHHBIX MPU3HAKOB: 1) 1O YHCIY M COCTaBY MCXOIHBIX BEIIECTB U IPOAYKTOB PEAKIINU
(peakuuu COeMHEHHS, Pa3JIOKEHHS, 3aMEIICHUs] U 00OMEHa); 2) 10 BBIJICICHUIO WM MOTJIOMICHHIO TEILIOTHI
(peakmuu SK30TEpPMHUYCSCKHE M JHAOTEPMHYECKHE); 3) MO0 U3MCHEHHIO CTEIICHEH OKUCIICHHS XUMHYECKUX
2JIEMEHTOB (OKHCIUTEIIEHO-BOCCTAHOBUTEIbHBIE peakinuu); 4) 1Mo oOpaTHMOCTH TIporecca (peakiuu

o0paTuMbIe 1 HEOOPATUMBIE);
Ha3bIBaTh (PAKTOPHI, BIHUSIONINE HA CKOPOCTh XUMUYECKHX PEaKIIHii;
Ha3bIBaTh (PAKTOPBI, BIHUSAIONIAE Ha CMEIICHNE XHUMUYECKOTO PAaBHOBECHS,;

COCTAaBJIATh YpPAaBHEHUS JJEKTPOJUTUYECKON JUCCOLUMALMU KHCIOT, UIeJoYed, CoJeil; IOoJHble |
COKpaIIEHHbIC HOHHBIC YPABHEHUS peaKInii 0OMeHa;

YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU;

MPOTHO3UPOBATh MPOAYKTHI XHMHYECKUX peakUuid 10 (GOopMyaamM/Ha3BaHUSAM HMCXOAHBIX BEIIECTB;
OIPEIETIATh NCXOAHBIC BEIIECTBA 0 (hOpMyIaM/Ha3BaHUSM MPOJYKTOB PEAKIINU;

COCTaBJIATh YpPaBHEHMsSI pPEAKLMH, COOTBETCTBYIOILIMX IOCIEI0BATENBHOCTH («UEMOYKE») IMpeBpalleHui
HEOPraHWYECKUX BELIECTB Pa3IMYHbIX KJIacCOB;

BBISIBJIATH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUJIETENLCTBYIOIINE O TPOTEKAHUU XUMUYECKON PEaKIIHH;
TFOTOBUTH PAcTBOPBI C OMpPENENEHHON MaccOBOM J0jel pacTBOPEHHOI'O BEILIECTBA; ONPEAENATh XapaKTep
Cpelbl BOAHBIX PACTBOPOB KUCJIOT U LIEJIOYEN O U3MEHEHUIO OKPACKH UHJIMKATOPOB;

MIPOBOJIUTH KaU€CTBEHHBIE PEAKLIMHU, MMOATBEPKIAIOIIME HATUUME B BOJHBIX PACTBOPAaX BEILECTB OTAEIbHBIX
KAaTHOHOB U aHHOHOB.

Ob6yyaowuiicss noxyyum 603MONCHOCHb HAYUUNBCA.
COCTaBJISTh MOJICKYJISIPHBIC U TTOJTHBIC HOHHBIC YPABHEHHMS 110 COKPAIEHHBIM HOHHBIM YPaBHCHHSIM;
MPUBOJUTH TPUMEPBI pPEaKIuii, MOATBEPXIAMOIINX CYIIECTBOBAHHUE B3aUMOCBSI3M MEXKIY OCHOBHBIMHU
KJIaCCAaMH HEOPTaHMYECKUX BEIIECTR;



MIPOrHO3UPOBATH PE3YJIbTAThl BO3ACHCTBUS PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUECKOI peakiuu;
MIPOrHO3UPOBATH PE3YJIbTAThI BO3ACHCTBUS PA3INYHBIX (PAKTOPOB HA CMEILIEHUE XUMUYECKOI'0 PABHOBECHSI.

MHoroo0pa3ue BemecTs

Obyyarowuiics Hayyumcs:
OTIpENeNSITh MPUHAJIC)KHOCTh HEOPTAHUYECKUX BEIIECTB K OJJHOMY U3 U3yYEHHBIX KJIACCOB/TPYIII:
METaJIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAHMS, KHUCJIOTHI, COJIU; COCTABJIATH (OPMYJBI BELIECTB MO HX
Ha3BaHUSIM;
OIpeNeNsiTh BAJICHTHOCTh W CTENEHb OKHUCIEHUS OJJIEMEHTOB B BEIIECTBAX; COCTABIATH (HOPMYIIBI
HEOPTaHUYECKUX COSMHEHMI TI0 BAJICHTHOCTSIM U CTETICHSM OKHUCIICHHSI DJIEMEHTOB, a TAKXkKe 3apsiaM HOHOB,
yKa3aHHBIM B TaOJIMIIEe paCTBOPUMOCTH KHCJIOT, OCHOBAaHHMH U COJIeH;
OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHS (PU3MUECKUX U XUMHUYECKHUX CBOMCTB MPOCTHIX BEUIECTB (METAIIIOB U
HEMETAJUIOB) M X BBICHINX OKCHJIOB, 00Opa30BaHHBIX AJIEMEHTAMH BTOPOTO M TPETHETO NEPUOIOB;
Ha3bIBaTh OOIIME XWMHUYECKHE CBOMCTBA, XapaKTEpHBIC ISl TPYII OKCHUAOB: KHCIOTHBIX, OCHOBHBIX,
ampOTepHBIX; Ha3bIBaTh OOIIME XWMHUYECKHE CBOMCTBA, XapaKTEpHbIE [UIS KaKJIOrO U3 KIACCOB
HEOPTaHWYECKUX BEUIECTB (KUCIIOT, OCHOBAHMMA, COJIEH);
MPUBOIUTH TMPHUMEPHI PEAKIHA, TOATBEPKAAIONNX XUMHYECKHE CBOWCTBA HEOPTaHWYECKHX BEIIECTB:
OKCH/JIOB, KUCIJIOT, OCHOBAaHUM U COJIEH;
OTIPENIeNSITh BEIIECTBO-OKUCIUTENh W BEIIECTBO-BOCCTAHOBUTENh B OKHCIUTEIEHO- BOCCTAHOBHTEIHHBIX
PEaKIUIX; COCTABIISATH JIEKTPOHHBIN OallaHC (T N3YYCHHBIX PEAKIIHiA) IO
MIPEIIOKEHHBIM CXeMaM PEeaKInii;
MIPOBOJIUTH JIAOOPATOPHBIE OIBITHI, TOATBEPKIAIONNE XUMUIECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPTaHWYECKUX BEIIECTB;
MIPOBOMIUTH JIA0OPATOPHBIE OMBITHI 11O TIOTYYSHHUIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB: BOIOPO/IA,
KHCIIOpPO/Ia, YTICKUCIIOTO Ta3a, aMMHUaKa;
COCTaBJISTh YPaBHEHUS COOTBETCTBYIOIIUX PEAKITHH.

Obyuarowuiicsi NOIYYUM 803MONCHOCHb HAYYUMNbCA!
IIPOrHO3MPOBATH XMMHUUYECKUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHUS;
MIPOTHO3MPOBATH CITOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCINTENBHBIC HIIH BOCCTAHOBUTEIIBHBIE CBOMCTBA C
Y4€TOM CTENEHEN OKUCIEHUS 3JIEMEHTOB, BXOAIIMX B €r0 COCTAB;
BBISIBJIATH CYLLIECTBOBAHME T€HETUYECKON CBSA3H MEX Y BEIIECTBAMU B PSIy: IPOCTOE BEIECTBO — OKCUI —
KHCII0Ta/ THIPOKCUI — COJIb;
XapaKTepHU30BaTh 0COObIE CBOWCTBA KOHIICHTPUPOBAHHBIX CEPHON M a30THOW KHCJIOT;
MIPUBOUTH IPUMEPHI YPaBHEHUH Peaknid, ISKAIIUX B OCHOBE IPOMBIIUIEHHBIX CITOCOOOB MOTyYEHHS
aMMMaKa, CEpHOM KUCIIOTBI, UyT'yHa U CTaJIu;
OIUCHIBATh (PU3MYECKHE M XUMHUYECKHE IIPOLIECCHI, IBIISIONIMECS YaCThIO KPYrOBOPOTA BELIECTB B IPUPOE;
OPraHU30BbIBaTh U OCYIIECTBISATH MPOEKTHI M0 UCCIIEJOBAHUIO CBOWCTB BELIECTB, UMEIOIINX BaXKHOE
MPaKTUYECKOE 3HAUCHUE.

2. Conep:xanyue Y4e0HOIr0 mpeaMeTa « XuMHshy

8 knace
Paznen 1. OcHOBHBIE NOHATHS XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX
NMpeACTABJICHUI)

[Ipenmer xumun. XuMus Kak 4acTh €CTECTBO3HaHHUA. BemlecTBa n ux cBoiicTBa. MeTo/bl MO3HAHUS B
XUMUU: HaOmojaeHue, skcrepuMeHT. [Ipuémbl Oe3omacHOil paboTBl ¢ 00OpYIOBaHHMEM M BEIIECTBAMHU.
CrpoeHue njiamMeHu.

UYuctele BemecTBa U cMecH. CriocoObl OUUCTKH BEIIECTB: OTCTauBaHue, (GUIbTpOBaHKE, BHITIAPUBAHUE,
Kpucmanauzayus, oucmuniayus. dOusndeckue U XUMUYECKHe SBJICHHs. XUMHUeckue peakuuu. [TpusHaxu
XUMHUYECKUX PEaKUil 1 yCIOBHUS BOSHUKHOBEHHUS U TEUEHUS XUMUYECKUX PEAKIIUA.

ATOMBI, MOJEKYJIbl M HOHBI. BemecTBa MONEKYIIPHOTO M HEMOJEKYJISIPHOIO CTPOCHHS.
Kpucrannuueckue u amopgHblie BeuiectBa. Kpucrannuueckue pemi€Tki: MOHHAs, aTOMHAasl U MOJIEKYJISIpHasl.



3aBUCUMOCTh CBOMCTB BEIIECTB OT THUMNA KpUCTAIMYecKoW peméTku. [IpocThie W ClIOXKHBIE BEIIECTBa.
Xumuueckui 3neMeHT. MeTtamibl HeMeTajulbl. ATOMHAasi equHuLa Macchl. OTHOCUTENIbHAsT aTOMHasi Macca.
S3bIK XUMUU. 3HAKH XUMAYECKUX JIEMEHTOB. 3aKOH IMMOCTOSHCTBA COCTaBa BEUIECTB. XUMUYECKUE (POPMYJIBL.
OrtHocuTenbHast MOJEKyJIsApHas Macca. KauecTBEeHHBIN U KOJIMUECTBEHHBIN COCTaB BelllecTBa. Briuucinenus mno
XUMHYeCKUM popmysiaMm. MaccoBast 10151 XMMHUYECKOI'0 3JIEMEHTA B CII0KHOM BEILECTBE.

BaneHTHOCTh XMMHUECKUX 371eMEeHTOB. OmpeieneHnre BaIeHTHOCTH 3JIEMEHTOB 110 (hopMyJie OMHAPHBIX
coepuHeHni. CocTaBiieHHe XMMUYECKUX (hopMys1 OMHAPHBIX COEAUHEHHH 110 BaJI€HTHOCTH.

ATOMHO-MOJIEKYJISIPHOE yYEHME. 3aKOH COXpPaHEHHs Macchl BewecTB. JKu3Hb U aedarenbHocTs M. B.
JlomoHocoBa. XMMUYECKHE YpaBHEHUA. THUIIBI XUMUYECKUX PEAKLIUM.

Kucnopon. Haxoxnenue B npupone. [lomyuenue kuciopojga B 1a00paTopuu U MPOMBIIUIEHHOCTH.
dusnyeckre U XMMHUYECKUE cBoicTBa kuciaopona. I'openune. Oxcunsl. [Ipumenenne kucnopona. Kpyrosopor
Kkucnoposa B npupoae. O30H, ayutorponus kuciopoaa. Bozayx u ero cocras. 3amura atMocepHOro Bo3gyxa
OT 3arpsi3HEHUH.

Bonopon. Haxoxnenne B mpupozpe. [lomyuenue Bomopona B 1abOpaTopuyd W MPOMBIIUICHHOCTH.
dusnueckre U XMMHUYECKHE CBOICTBa Bojopoaa. Bomopon — BoccranoButens. Mepsl 6e30macHOCTH NPH
pabote ¢ BonopoaoM. [Ipumenenue Bogoposa.

Bona. Metojsl onpeaenenus coctaBa BoAbl — aHalIU3 U cMHTE3. Pusznueckue cBorcTBa Bojbl. Bona B
MIPUPOZE U CIIOCOOBI €€ OUMCTKU. Adpaliust BoAbl. XMMHUYECKHEe CBOHCTBA BoJbl. [Ipumenenue Boasl. Boma —
pacTtBopuTeb. PacTBOPpUMOCTE BelIeCTB B Bozie. MaccoBas 10yl paCTBOPEHHOTO BEIIECTBA.

KonuuecrBennsie orHomieHus B xumuu. KommdecTBo BemiectBa. Monb. Momnsipas macca. 3akoH
ABoraapo. MomnsapHbiii 00b€M ra3oB. OTHOCHUTENBHAS TUIOTHOCTHh Ta30B. OOBEMHBIC OTHOIIECHUS Ta30B MPHU
XUMHUYECKUX PEAKITUSX.

Baxwelimme kiaccel HEOpraHMdeckux coeanHeHui. OKcuapl: coctas, kinaccudukaus. OCHOBHbBIE U
kucinoTHele okcuipl. Homenknarypa okcnnoB. dusmueckne M XHMMHUYECKHE CBOWCTBA, MOJNYyYEHUE U
IIPUMEHEHNE OKCHJIOB.

I'mapoxeunsl. Knaccudukamust ruapokcnnoB. OcHoBanust. CoctaB. Ilénoun u HepacTBOpuMBIE
ocHoBaHHs. HoMmeHnknatypa. ®OHU3nyeckne U XMMHUYECKHME CBOMCTBA OCHOBAHWW. Peaknus HeWTpan3aluu.
[Tony4yenue u npuMeHeHne OCHOBaHUH. AM(OTEpHBIE OKCUIBI U THAPOKCH/IBI.

Kucnorel. CoctaB. Knaccuduxanusa. Homenknatypa. @u3ndeckue ¥ XUMHUECKHE CBOMCTBA KHUCIOT.
BriTeCHUTENBHBIN Pl METAIIJIOB.

Comu. CocraB. Kimaccuduxanms. Homenknatypa. @usndeckue cBoiicTBa coineit. PactBopuMocTs comneit
B Bojie. XMMHYECKHE CBOMCTBA coleil. CriocoObI momydenus comneit. [I[pumeHenne comei.

I'enernyeckast cBsI3p MEXIy KJIACCaMH HEOPTraHMYECKUX COEAUHEHUN.

Jemoncmpayuu. O3HakomiieHHe ¢ o0pa3liaMi MPOCTHIX U CIOKHBIX BemecTB. CrocoObl OYHCTKU
BEIIECTB: KPUCTAIUTU3AMS, AUCTHIUIANNSA, XpoMaTorpadus. OnbITh, MOATBEPKIAIOIINE 3aKOH COXPaHEHUS
Macchl BemecTB. [lomyuenne u cobupanue Kuciopoaa MEeTo0M BEITECHEHHS BO3yXa U Boabl. OnpenencHue
cocraBa Bo3ayxa. Komnexius HeTH, KaMEHHOTO yTJIi U MPOAYKTOB UX nepepadotku. [lonydyenne Bogopoaa B
anmapare Kwuma, mpoBepka BogopoJa Ha YHCTOTY, TOpEHHE BOJOPOAA, COOMpaHHE BOAOPOAA METOJOM
BBITECHEHHUSI BO3/yXa W BOAbL. AHanmu3 BoAbl. CHMHTE3 BOIBL. 3HAKOMCTBO C OOpa3llaMH OKCHIOB, KHCIIOT,
OCHOBaHMU U conel. HellTpanu3anus mEnoun KUCIOTON B MPUCYTCTBUU MHIUKATOPA.

Jlabopamopnsie onvimobl. PaccMOTpeHHE BEIIECTB C Pa3IMYHBIMH (DU3NYECKUMHU CBOIHCTBAMHU.
Paznenenne cmecu ¢ momomiplo MarHuTa. [lpuMmepbl (Qu3MUECKMX W XMMHYECKUX sBiIeHUH. Peakium,
WUTIOCTPUPYIOLIME OCHOBHBIE MTPU3HAKH XapaKTEPHBIX peakiuu. Pa3nokenre ocHoBHoro kapoonara meau (I1).
Peakuus 3amemenus menu xene3oM. O3HakoMJeHHE ¢ oOpa3uamMu OKCUAOB. B3zaumoneiictBue Bopopoaa ¢
okcuiom meau (11). OnbITh, MOATBEPIKAAIOIINE XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBAHHUIA.

Ilpakmuueckue pabomet. 1. IlpaBuia TexHUKH 0€30MACHOCTH MpU paboTe B XUMUYECKOM KaOHMHETE.
O3zHakomsieHue ¢ JabopaTopHbIM oOopynoBaHueM. 2. OuucTKa 3arpA3HEHHONM NOBapeHHOW coiu. 3.
[Tonyuenue u cBoiictBa kucinopopaa. 4. [lomyduenre Bogopoaa U u3ydeHue ero cBocTB. 5. [IpurororieHue
pacTBOpoB colieil ¢ ompemenéHHOM MaccoBOM Jlojedl  pacTBOpéHHOro BemecTtBa. 6. Pemienwne
AKCIIEPUMEHTAIbHBIX 3a/1a4 M0 TeMe «OCHOBHBIE KIaCChl HEOPTaHUYECKUX COSAMHEHUI.

Pacuemmnvie 3a0auu. BpuucieHne OTHOCUTEIbHOW MOJIEKYISIPHOW MaccChl BEIIECTBA MO (opmyrie.
Boruncnenre MaccoBOM 10JIM 3JIEMEHTa B XMMHUYECKOM COEAMHEHUHU. Y CTaHOBJIEHUE MpOocTerIel GopMybl
BEILIECTBA II0 MAacCOBBIM JIOJIAIM 3J€MEHTOB. HaxokaeHue maccoBoWd JOJIM pacTBOPEHHOIO BEILIECTBA B
pactBope. BrpluuciaeHue Maccel pPacTBOPEHHOIO BEIIECTBA M BOIABI s NPUTOTOBJIEHHS pacTBopa



onpeaenéHHon KoHIeHTpanuu. OObEMHBIC OTHOIIECHUS Ta30B NMPU XMMHYECKUX PEAKIUAX. BBIYKMCICHUS 10
XUMUYECKMM YpPaBHEHHSIM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBA OAHOT'0 U3 MPOAYKTOB PEAKIIUU 110 Macce
HCXOJTHOTO BENIECTBA, 00BEMY MIIM KOMMYECTBY BEIECTBA, COACPIKAIIETO OMPEACIIEHHYIO JIOI0 MMPUMECEH.

Paznen 2. Ilepuoanyeckuii 3aK0OH M NMepuoAUYecKasi cUCTeMa XUMHYecKHX jdemeHTtoB JI. WU.
Mengeneesa. CTpoenue aTroma.

IlepBoHayanbHBIE MOMNBITKH KJIACCU(UKAIMN XUMHUECKUX 3JeMeHTOB. [loHsATHE O rpynmax CXOAHBIX
aneMeHTOB. EcTecTBeHHBIE ceMelCTBa LIETOYHBIX METAUIOB U TalOreHoB. biaropoaHsle rassl.

[lepuonnueckuii 3akon JI. W. MengeneeBa. Ilepuonuueckas cucremMa Kak €CTECTBEHHOHAay4Has
KJIaccuUKalMs XUMHUYECKUX 3JeMeHTOB. TaOnuuHas gopma mpencTaBiieHUs KiIacCUPUKALUU XUMHUECKUX
anemeHnToB. CTpykTypa Tabmuubl «l[lepuoguueckas cucrema xumudeckux siemeHtoB J[. M. MenneneeBa»
(xopotkas ¢opma): A - u b - rpynnsl, nepuoasl. PU3NYECKU CMBICI TMOPSIKOBOrO 3JIEMEHTa, HOMEpa
nepruoja, HoMepa rpymnmsl (JUIs 3JIEMEHTOB A-TpyI).

CrpoeHue aroma: spo U IJIEKTpoHHas 00oiouka. COCTaB aTOMHBIX sJiep: HPOTOHBI U HEUTPOHBI.
W3ortonel. 3apsg aTOMHOrO sapa, MacCcoBOE 4YHCIO, OTHOCHTENbHas aroMmHas Macca. CoBpemeHHas
(opMyJINPOBKA MOHATHS «XUMHUECKHH TIEMEHT».

DOnexTpoHHass 000JI0YKa aToMma: TOHSATHE 00 JHEPreTUYECKOM YPOBHE (SJIEKTPOHHOM CJIOE), €ro
EMKOCTH. 3aroIHEeHNE 3JIEKTPOHHBIX CIIOEB y aTOMOB 3JIEMEHTOB IIEPBOr0—TPEThero nepnooB. CoBpeMeHHast
(bopMyIMpOBKa MEPHUOJMUECKOT0 3aKOHA.

3HaueHue nepuoauueckoro 3akoHa. Hayunbele noctmxkenus Jl. 1. MenneneeBa: wucnpasieHue
OTHOCHUTETIBHBIX AaTOMHBIX Macc, IMPEICKa3aHHe CYIIECTBOBAHMS HEOTKPBITHIX AJIEMEHTOB, MEPECTAaHOBKH
XMMHMYECKUX 3JIEMEHTOB B Ilepuoaudeckoi cucreMe. JKu3Hp u nesrensHocts [1. M. Menneneesa.

Jemoncmpayuu. Ouznyeckne CBOMCTBA IIETOYHBIX METAIOB. B3anmoneicTBue OKCHIOB HaTpus,
MmarHusi, ¢pocgopa, cepsl ¢ BOIOH, HCCIIE0BaHIE CBOWCTB MOTYYEHHBIX IPOIYKTOB. B3anmoseiicTBue HaTpust 1
Kaus ¢ Bojoi. dusudeckre CBOWCTBA TAIOTeHOB. B3anMoieiicTBre alflOMUHUS C XJIOPOM, OpOMOM U H0JTOM.

Paznen 3. Ctpoenne BelecTBa.

:‘)HGKTpOOTpI/II_[aTeJ'IBHOCTB XAMHYECKHX JJieMeHTOB. (OCHOBHBIC BHABI XHMHYCCKOM CBS3H:
KOBaJICHTHAA HCIIOJIApHAsA, KOBaJICHTHAA MOJIsIpHAsA, MOHHAA. BajieHTHOCTh 3JIEMEHTOB B CBETE 3J'I€KTpOHHOI71
TCOPUM. CreleHb OKUCIICHMUS. HpaBI/IJ'Ia ONpeCaAcCICHUA CTEIICHNU OKUCIICHHA 3JIEMCHTOB.

,Zlemoncmpauuu. ComnocTaBieHue (1)I/I3I/IKO-XI/IMI/Iq€CKI/IX CBONCTB COCIMHEHUIN C KOBaJICHTHBIMH U

WOHHBIMU CBSI3SIMHU.
9 kiaacc

Paznen 1. Muoroo6pa3ue XuMu4ecKuX peaximii

Krnaccudukanuss XUMUYECKHX pEaKIUi: Peakuu COCIWHEHUS, Pa3joKCHHs, 3aMeIICHUs, OOMEHa.
OKHCIIUTENTLHO-BOCCTAHOBUTEIbHBIE peakuuu. OKHCINUTENh, BOCCTAHOBUTENb, MPOIECCHl OKHUCICHHS H
BoccTaHoByeHUs. CocTaBieHUE YpaBHEHUH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C TTIOMOIIBI0 METO/A
aJIeKTpOoHHOTO Oananca. TermoBbie 3PPEKTH XUMHUSCKUX PEAKIIUN. DK30TCPMUICCKHUE U IHIOTCPMUICCKHIE
peakuuu. TepMoxuMuyeckue ypaBHeHUs. Pacu€Tsl o TEPMOXUMHYECKUM YPABHEHHUSIM.

CkopocTh XUMHUYECKHX peakiuid. DakTopbl, BIHSIONME HA CKOPOCTh XUMHUYECKHX PEaKIIUMN.
[TepBonavansHoe npezacTaBieHne o karanuze. OOpatumblie peakiuu. [loHATHE 0O XUMHUYECKOM PAaBHOBECHH.
XHWMHUYECKHE PEaKIIMU B BOJHBIX PACTBOpPaX. DIEKTPOIUTHI U HEINEKTPOIuThl. MoHbl. KaTHOHBI M aHUOHBI.
Tuopamnas meopusi pacmeopos. INEKTPOIUTHIECKAs TUCCOIMAIUS KUCTIOT, OCHOBaHUM U coseil. Cialble n
CUJIbHBIE 3JIeKTponuThl. CTeneHb aucconualnuu. Peakiiuum WMOHHOTO OOMEHA. YCIOBUS TEUEHUS peakiui
HMOHHOTO OOMEHA J10 KOHIIa. XMMHYECKHUEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COCJIMHECHUN B CBETE
MPEJICTABJICHUN 00 JIEKTPOITMTHYECKON JTUCCOIUAITMH U OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUX.

Houamue o eudponusze conell.

Hemoncmpanuu. [IprMepsl 3K30- U 3HAOTEPMUYECKUX peakiuii. B3anMmoelcTBue IMHKA C COJISHON U
YKCYCHOM KHCIIOTON. B3anmoneicTBUe TpaHyIUpPOBAHHOTO IIMHKA W IIUHKOBOM MBUIN C CONSHON KUCIOTOM.
Bsaumopeiicteue oxcuaa meau (1) ¢ cepHoit kucnoToil pa3Hol KOHUEHTpPALMU NP pa3HbIX TeMIepaTypax.



l'openue yrisi B KOHIEHTPUPOBAHHOM a30THOW Kuciiore. ['opeHue cepbl B pacIlIaBIEHHON CcenuTpe.
WcnpiTanue pacTBOPOB BELIECTB Ha AJIEKTPUUYECKYIO TPOBOAUMOCTD. J|BU)KEHUE NOHOB B DJIEKTPUYECKOM II0JIE.

Jlabopamopmusle onvimol. Peakiiny oOMeHa MEX 1y PaCTBOPaMHU JJIEKTPOIUTOB

Ilpakmuueckue padomel. 1. VI3yueHve BIMSHUS YCIOBUW NPOBEACHUS XMMUYECKON peakuuu Ha eé
CKOpOCTh. 2. PemieHue akcrepuMeHTaNBHBIX 3a7ad Mo TeMe «CBONCTBa KHUCIOT, COJieH M OCHOBAaHMUM Kak
AJIEKTPOITUTOBY

Pacuemmnbvie 3a0auu. BerarcieHus 1o TepMOXUMHUYECKAM YPAaBHEHUSAM PEAKLIUM.

Paznen 2. MuorooOpasue BeniecTs

Hewmeramnsl. ['anorenst. [lonoxenue B nepuoinyeckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB, CTPOCHUE UX
atomoB. Haxoxnenue B mnpupone. dusmyeckue M XHMMHUYECKHE CBOMCTBAa TajioreHoB. (CpaBHUTENbHas
XapakTepucTuka rajsoreHoB. [lomydeHne W mpuUMEHEHHE TaJoreHoB. XJjop. Pu3nydeckne M XUMHUECKHE
cBoiicTBa xiyiopa. [Ipumenenue xnopa. Xnoposonopon. ®usnueckue cpoiictsa. [Tonyuenue. ConsHas kuciora
u e€ conu. KauecTBeHHas peakiiys Ha XJIOpuJ - HOHBL. Pacrio3HaBanue xJ10pu10B, OpOMUI0B, HOANUIOB.

Kucnopon u cepa. Ilonoxenue B NmepuoguuecKkoil cuCTeMe XMMHUYECKUX 3JIEMEHTOB, CTPOEHHE HX
atomoB. Cepa. Amrorponust cepbl. Puznueckue M XUMHUYECKUEe cBoicTBa. HaxoxneHue B mpupone.
[Tpumenenune cepsl. CepoBogopo. CepoBoaopoaHas kuciiora u e€ conu. KauecTBeHnHas peakuus Ha Cyabhu -
nonbl. Oxcun cepol (IV). @usnyeckue u xummuueckue cBoiictsa. [Ipumenenue. CepHucTas KUCIIOTa U €€ COJH.
KagectBennas peakuust Ha cynabGur - noHsl. Okcup cepbl (VI). CepHas kucinora. XuMHUECKHE CBOICTBa
pa30aBIICHHOW W KOHIICHTPUPOBAHHOW CEpHOM KHCIOTHL. KadecTBeHHas peaknusi Ha Cyiab(haT - HOHBI.
XVMUYECKHE PEaKIliy, JeKaIIHNe B OCHOBE TIOTYYEHHUSI CEPHON KHCIIOTHI B IPOMBIIUIEHHOCTH. [IpruMenenne
CEpPHOU KHCIIOTHI.

Azor u Qocdop. IlonoxeHne B NMepuoANYECKON CHCTEME XHMHUYECKHX JJIEMEHTOB, CTPOCHHE WX
aToMOB. A30T, (M3HUYECKMe M XMMHUYECKHE CBOWCTBA, IMOJNIydeHHWE W TpuMeHeHue. KpyroBopor azora B
npupoze. AMmuak. Pu3nyecKue 1 XMMHUYECKHE CBOMCTBAa aMMHUAKa, IOJIy4eHUe, IpuMeHeHne. Colnu aMMOHHS.
A3zoTHas kucioTa u e€ cpoiicTBa. OKUCIUTENbHBIE CBOMCTBA a30THON KUCIIOTHL. [lomydenne a30THONW KUCIOTHI
B 1TabopaTtopuu. XMMHYECKHE PEaKIINH, JIeKaIIie B OCHOBE IMOTyUYSHHS a30THON KHUCIIOTHI B TPOMBIIIIJICHHOCTH.
[Tpumenenue a30THOM KucI0THL. COIHM a30THOM KUCIOTHI U UX IPUMEHEHHE. A30THBIE y100peHusI.

dochop. Ammorporust pochopa. Puznueckue n xumuaeckne cBoicTa hocdopa. Oxcuna dpochopa (V).
dochopnas xkucinora u e€ comu. PochopHbie ynoOpeHHs.

Yraepon u xpemuuid. [lonoxkeHre B MEpUOANYECKON CHCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE UX
aToMOB. YTiepoxa. Amnorpornus yriepoaa. dusmdeckne M XMMHYECKHE CBOMCTBA yriepomaa. AncopOrus.
VYrapHblii ra3, CBOHCTBA U PU3NOJIOTMIECKOE JCHCTBUE HAa OPTaHU3M. YTIIEKUCIIBIHN ra3. YTOoIbHAS KUCIIOTa U €
comu. KadectBeHHast peakmusi Ha kapOoHAaT - WOHBL KpyroBopor yriepoma B mpupoae. OpraHudeckue
coenuuenus yrinepona. Kpemuuit. Oxcun kpemuus (IV). Kpemnauesas kucnora u e€ conu. Cmexno. [lemenm.

Mertannsl. [lonoxeHne MeTamuioB B MEPUOIUYECKON CHCTEME XMMUYECKHX 3JIEMEHTOB, CTPOCHUE UX
aToMoB. Meramnuueckass cBsi3b. DuU3NYECKHME CBOMCTBA METAUIOB. PAx  aKkTUBHOCTM  METAJIOB
(9TEKTPOXMMUYECKUN PSIJl HANpsHKEHUH MeTaioB). XHMHUYECKHE CBOWCTBa MeTauioB. OOmme crnocoObl
nonyuyeHus: MmetauioB. CriiaBbl METAJLIOB.

[lenounsle Metamibl. lonoxkeHue MIENOYHBIX METAIOB B MEPHOAMYECKOW CHUCTEME, CTPOEHHUE HUX
atomoB. Haxoxnenue B npupoae. Pu3ndeckre 1 XMMUYECKUE CBOMCTBA IIETOYHBIX MeTaioB. [Ipumenenue
LIEJIOYHBIX METAJUIOB M UX COSAMHEHUH.

[[lenounozemenbHble MeTauibl. [lonmokeHHe NIENTOYHO3EMENbHBIX METAUIOB B MEPUOIUYECKON
CUCTEME, CTpOeHHE uX aroMoB. Haxoxnenue B npupoge. Maruuil U Kanpluil, UX BaKHEHUIIME COCTUHEHUS.
JKEcTKOCTh BOMBI M CITOCOOBI €€ YCTpaHEHUSI.

Antomunuil. [TonoxxeHne antoOMUHMS B IEPUOIMUECKON CUCTEME, CTpOeHHe ero aroma. Haxoxnenue B
npupoe. Pu3nueckue 1 XuMUYECKHE CBOMCTBA antoMuHus. [Ipumenenne antoMuHus. AMGOTEpHOCTh OKCHJIA
Y TUJIPOKCUA ATFOMUHMSL.

XKenezo. [lonoxkeHue xeneza B NMEPUOAUYECKOH cHucTeMe, CTpoeHME ero aroma. HaxoxnaeHue B
npupone. Pusznyeckue U XMMHYECKHE CBOMCTBA »Kene3a. BakHelline coelMHEHUsS 3Kene3a: OKCHIBI,
runpokcusl 1 comu xenesa(Il) u xenesa(lll). KagecTsennsle peakuuu Ha HoHBI Fe?* u Fe’+.

Hemoncmpayuu. ®usndeckue cBolcTBa rajgoreHoB. [lomydyeHne X10poBoaopoaa U pacTBOPEHHE €T0 B
Bojie. AJutoTponHble Momudukauuu cepbl. OOpaslbl TPUPOIHBIX CyIbGUAOB U cyiabdaroB. [lomyuenue



aMMHaKa M ero pactBopeHue B Boje. O3HaKoMIieHHE ¢ 00pa3liaMy MPUPOAHBIX HUTPATOB, pocharoB Monenu
KPUCTAJUIMUECKUX PEHIETOK aiMas3a M rpadura. 3HaKOMCTBO C oOpasliaMu HPHUPOJHBIX KapOOHATOB U
CHJIMKATOB 3HAKOMCTBO C OOpa3llaMHM Ba)XHEMIINX COCAMHEHUU HATpusl, Kajausi, TPUPOIHBIX COECIUHEHUMN
KaJbIUsl, pyJaMH Keljie3a, COSAMHEHUSMU allOMUHUSA. B3anMoneicTBUE MIENOYHBIX, MIEIOYHO3EMETbHBIX
METAJIJIOB U alllOMUHHUS C BOAOM. CokUTaHue Keje3a B KUCIOPOIE U XJI0pe.

Ilpakmuueckue padomwr. 3. IlonydeHue CONSIHONW KUCIOTHI U M3ydeHUE €€ CBOWUCTB. 4. PemieHue
JKCIEPUMEHTAIbHBIX 3a/1a4 10 Teme «Kucnopon u cepa» 5. Ilonyuenne aMMuaka U U3y4eHHe €ro CBOMICTB. 6.
[Monyuenue okcuma yriiepoaa (IV) u msydenue ero cBoiicTB. PacrmosnaBanme kapOonatoB. 7. Perienue
AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTallIbl ¥ UX COSTMHEHHUSD.

Jlabopamopnvie onvumpl. BbiTeCHEHME TrajloreHaMu Ipyr Apyra M3 pacTBOPOB UX COCIUHEHMM.
KauectBennsle peakiuu cynbhun - ,cyabQuT - U cyiabdaT - HOHOB B pacTBope. O3HaKoMIIeHHE ¢ 00pa3iaMu
cepbl U e€ MPUPOJHBIMU coequHeHusMU. B3aumoneiictBue coneil ammonus co menodyamu. KauectBeHHBIE
peakuuu Ha KapOOHAT - ¥ CHJIMKAT - MOHBI. KadecTBeHHast peakiys Ha YIriaeKUCblid ra3. M3ydenue oOpasion
MeTauioB. B3aumMmopelcTBue MeTauioB € pacTBopaMu  cosieil. (O3HakOMJIGHHE CO CBOWCTBaMHU U
IpeBpaleHUsIMU KapOOHATOB U THpoKapOoHaToB. [lonydenue rujpokcuia alFOMUHUS U B3aUMOJICHCTBUE €r0
C KMCJIOTaMu U mesoyamu. KadecTBennble peakiuyu Ha noHsl Fe’+ u Fed+ .

Pacuemmnvie 3a0auu. BbaucieHns M0 XMMUYECKHM YPaBHEHUSM MaccChl, 00bEMa WM KOIMYECTBA
BEIIIECTBA OJIHOT'0 U3 ITPOAYKTOB PEAKIMH 10 MACCE NCXOAHOTO BEIIECTBA, 00bEMY MIIN KOIUYECTBY BEIIECTBA,
COZIEPIKAILETO ONPENETEHHYIO JOT0 MPUMECEN.

Paznen 3. Kparkmuii 0630p Ba:kHelHIIIUX OPraHUYECKUX BelleCTB.

IIpenmer opranmdeckoil xumun. Heopraundeckue n OpraHm4ecKue COSAUHEHUA. YTJIEPO] — OCHOBA
xu3HU Ha 3emsie. OCOOEHHOCTH CTPOEHUS aToMa yriepoja B OpraHMYECKUX COSAWHEHHSIX. YTIIEBOJOPOIbI.
[IpenensHbIE (HaCBIHIGHHBIe) yrieBoaopoasl. MeTaH, 3TaH, NpoONaH — TMPOCTEHIINE MPEACTABUTEITN
NpeIeNbHBIX YIIeBoAOpoaoB. CTPyKTYpHbIE (OPMYIbI yriieBoJopooB. ['oMonornyeckuii psia mpenenbHbIX
yrieBogopoAoB. ['omonorn. @U3NYECKHE U XUMHUYECKUE CBOWCTBA MPENEITBHBIX YIIIEBOAOPOAOB. Peaknnu
ropenus u 3aMmelneHns. Haxoxnenue B npupozae NpeaesbHbIX yriIeBoaopoaoB. [Ipumenenne merana.

HenpenenbHble (HEHACHIIIIEHHBIE) YTTIEBOJOPOABI. DTUICHOBBIN Al HEMPEICIbHBIX YIIEBOAOPO/IOB.
Otunel. Gu3nueckue n XMMUYECKHE CBOMCTBA dTHIIeHA. Peakuys npucoennHenus. KauecTBeHHbIE peakIuy Ha
stwiieH. Peakuus nomamepuzanuu. [lommstrnien. [Ipumenenne sTumnena.

AUeTHIEHOBBIN PsIi HENPEAEIbHBIX yriieBogopoaoB. AuerwieH. CBolicTBa aneruieHa. [Ipumenenue
areTuIIcHa.

[TpousBoansie yrieBomoponoB. Kpartkuii 00630p OpraHMYeCKHUX COEIMHEHMN: OHOATOMHBIE CIIUPTHI
(MeTaHOI, 3TaHOIT), MHOT 0aTOMHBIE CIIUPTHI (3TUIICHTIINKOIb, TIUIEPUH ), KAPOOHOBBIE KMCIOTHI (MypaBbHHAS,
YKCYCHasl), CJIOXKHBIE 3(HUPHL, )KUPBI, YIIIeBOABI (TIII0K03a, caxapo3a, Kpaxmall, HeJIII03a), aMUHOKHCIIOTHI,
Oenku. Ponbs O6eKOB B opraHusme.

[lonsiTue O BBICOKOMONEKYJIAPHBIX BenlecTBax. CTpykTypa IIOJIMMEPOB: MOHOMEp, HOJIUMEp,
CTPYKTYPHOE 3B€HO, CTEIIEHb NONMMepr3aluu. 11onuaTuieH, MonunponuieH, MOJIMBUHUIXIOPU.

Hemoncmpayuu. Mopenu MOJNEKyJ OpraHHYeCKMX coequHeHud. ['opeHue yriaeBomoponoB H
oOHapyXeHHe POAYKTOB UX ropenus. KauecTBennas peakius Ha stuieH. [lonyuenue stunena. PactBopenue
3TUJIOBOTO CIIMpTa B BoAe. PacTBopeHme rimuepuHa B Boze. llomydeHue M CBOMCTBA YKCYCHOW KHCIIOTHI.
UccnenoBanre CBONCTB KUPOB: PACTBOPUMOCTh B BOJIE M OPraHWYECKHX pacTBOpUTENsAX. KadecTBeHHBIE
peaknuy Ha IIOKo3y H KpaxMan. O3HaKoMiIeHHE ¢ 00pa3liaMu M3ACIHi W3 MOJMITUIICHA, TIOIUITPONHIICHA,
MOJINBUHUJIXJIOPUA.

3. TemaTu4eckoe NJIAHNPOBAHUE



3 TemaTnueckoe IJIAHUPOBAHUE YUEOHOT0 MPeAMeTa « XUMHUSI

Kiace Pazgen KonaunuyectBo
4acos
8 kuace- Pazgen 1. OcHoBHbIE TOHATUS XUMUU (YpOBEHBb 51:
68 uacos AQTOMHO-MOJICKYJISIPHBIX TIPEJCTABICHU)
Tema 1. [lepBoHauanbHble XUMUYECKHUE TTOHSATHUSA. 20
Tema 2. Kucnopon. I'openne. 5
Tema 3. Bogopoa. 3
Tema 4. Boga. PacTBopbl. 7
Tema 5. KonuuecTBeHHbIE OTHOLIEHUSI B XUMUHU. 5
Tema 6. BaxcHeiilue Ki1acchl HEOPraHUYECKUX 11
COEJIMHEHH.
Pazgen 2. Ilepuoauueckuil 3aKOH U NEPUOAMYECKAsS 7
cuctema xumudeckux anemeHtoB . M. MenneneeBa. CtpoeHue
aToma.
Paznen 3. Crpoenue Beniectsa. 7
Pe3zepB 3
9 kJiacc
9 kJaace- Pa3nen 1. MHOrooOpasne XUMHYECKUX PEaKIuit 15:
68 yacos
Tema 1. Knaccuduxanus XuMHYECKUX peaKuil. 6
Tema 2. XviMUu€CKH€e PEaKIU B BOJHBIX PACTBOPAX. 9
Pa3nen 2. MHoroo6pasue BemecTs 43:
Tewma 1. Tasorexs.. 4
Tema 2. Kucnopon u cepa. 8
Tema 3. Azot u pocdop. 9
Tema 4. Yrnepoa u KpeMHHIA. 8
Tema 5. Metasisl. 14
Pa3nen 3. KpaTtkuit 0030p BaXHEHIITNX OpraHUIECKUX 8
BEIIIECTB.
Pe3epB 2
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