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.LIIOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mno xumuu B 11 Kiacce cocraBiieHa Ha oOcHOBaHuUM DenepanbHOIo
rOCyJapCTBEHHOTO CTaHJapTa OCHOBHOro oOmiero o6Opa3oBaHus, OCHOBHOW OOpa3oBaTenbHON
nporpamMmsbl, ydeOHoro miuana Ha 2022-2023 yuebnsiii ron MAOY Cyepckas COL, nmpumepHOit
IIPOrpaMMbl 110 Y4€OHOMY IIPEAMETY XUMHUSL.

HEJIN U 3AJAYU TPEIIOJABAHUA XUMUHN

O01mme neu npenogaBaHusi XMMUM HA 02a30BOM yPOBHE B CTaplleil HIKoJIe:

e OcBoeHME 3HaHUH O POJIM XMMHUU B CO3/IaHUU LIEITOCTHONW €CTECTBEHHOHAYUYHON KapTHUHBI
MHpAa, BAKHEUITNX XUMUYECKUX TEOPUSX, OHATHUAX, 3aKOHAX.

e OsrmnageHue yMEHHSIMH NPUMEHSTHh NOJYYEHHBIC 3HAHHS Ui OOBSCHEHHS DPa3TUYHBIX
XMMHUYECKHX MPOLIECCOB U CBOMCTB BEILECTB; O BKJIAJE XUMHU B Pa3BUTHE COBPEMEHHBIX TEXHOJIOTHUII.

o Pa3BuTHe mNO3HaABaTENbHBIX HWHTEPECOB U HHTEIUIEKTYyaJIbHbIX CIIOCOOHOCTEN, yMEHUI
CaMOCTOSITENIbHOTO NOJYYEeHHUs 3HAaHUH U3 Pa3IMYHbIX HCTOUHUKOB.

e Bocnuranne yOeXIEHHOCTH B IMO3UTHBHOM pOJIM XMMHUHU B JKU3HU COBPEMEHHOIO
o01iecTBa, HEOOXOUMOCTH XUMUUECKU IPAMOTHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO M OKpYXKaroIein
cpexe.

o IlpumeHeHue MOSYyYEHHBIX 3HAHUN U yMEHUH A7 6€3011aCHOI0 MCIOJIb30BAHUS BEIIECTB
U MaTepualioB B ObITY, CEIbCKOM XO3SIIICTBE M Ha IPOM3BOJACTBE, PELICHUS MPAKTHUUECKUX 331ay B
IIOBCEHEBHOM JKU3HU, MNPEAYNPEXKICHUS SBJICHHHA, HAHOCSIIMX BpeA 3/0pOBbIO YEIOBEKAa U
OKpY>Karollel cpene.

Lesn 1 3aga4m, pelmaemMble NPH peaau3anuy padoyeil NporpaMmsbl 10 NMpeaAMeTY:

o Unrerpanusa 3HaHMM 1[0 HEOPraHMYECKOM M OPraHWYeCKOM XUMHH C LENbIO
(dbopMHpOBaHUs Y yHaluXcs HENTOCTHOW XUMUYECKOH KapTHHBI MUpa

o Pa3BuTHe noHMMaHMS MaTEPUAIILHOCTH U TO3HABAEMOCTH €IMHOIO MUPA BELIECTB

o Pa3BuTHE NOHMMAaHUSA POJIM U MECTA XMMHUH B CUCTEME HAYK O NIPUPOE

o @®opMupoBaHHE Y OOy4arOUIMXCAd YMEHHUS BUAETHh M MOHUMAaTh LIEHHOCTh O00pa30BaHUA,
3HaYMMOCTh XMMMYECKOTO 3HAHMs JUIS KaXJO0T0o 4elloBeKa HE3aBHCHMO OT €ro HpodeccuoHaIbHON
NeSITEIIbHOCTH;

o PazButHe ymeHuit (GpopmyaupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

e IlpuoOperenne oOy4aroImMMHCS OIbITA Pa3HOOOpPAa3HOW NEATENbHOCTH, MO3HAHUS U
CaMOIO3HAHUs; KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHTHOCTEH), MMEIOIIUX YHUBEPCAIbHOE
3HauU€HUE Ui Pa3IUYHbIX BUJAOB JIEATENIbHOCTH: PELIEHUS MpoOJieM, MPUHATUS PEIIeHUM, MOUCKa,
aHanmu3a 1 00paboTKHu HHPOPMALIUK, KOMMYHUKATUBHBIX HaBBIKOB.

[IporpaMMa opueHTHUpOBaHa Ha UCIIOJIb30BAHUE YUEOHO-METOINYECKOTO KOMITJIEKTA!
1. I'abpuenan, O. C. Xumus. 11 knacc. ba3osslit yposens : yueOnuk / O. C. 'abpuenss. — M. : [lpoda,
2014.
2. I'abpuenan, O. C. Xumua. 11 xi. : pabouass terpags Kk yuyeOnuky O. C.T'abpuensna «Xumus. 11
kiacc. baszossrit ypoBensy» / O. C. T'abpuensn, A. B. Surykosa. — M. : JIpoda, 2014.
3. I'abpuenan, O. C. Xumus. 11 ki. : meroa.nocobue k yueonuky O. C. I'abpuensna «Xumus. 11 kiacc.
bazogsrit yposensy / O. C. I'abpuenss, C. A. Cnankos. — M. : JIpoda, 2014.

Il. OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA
[IporpaMMa mo xumMuu 6a3oBoro ypoBHs g 11-ro kiacca — JIOTMYECKOE MPOJIOJDKEHHE Kypca
OCHOBHOHM IIKOJIBI MO XMMUU 8 — 9 kiacca, 0a3oBoro kypca opranuyeckod xumuu 10-ro Kiacca,
MOATOMY OHa pa3paboTaHa C OMOPOM Ha 3HaHWA, MOJydeHHbIE B 8-9 kmaccax. OCHOBHBIE TOHSTHS,
TEOpPHH, 3aKOHBl XMMHUHU H3y4dalOoTcs BHOBb, HO Ha 0Oojee CIOXHOM YpoBHe. Takum o0pazom,
o0ecrnieunBaeTcs MPEeMCTBEHHOCTh MEK/y OCHOBHOM M cTapilell CTyNeHsIMU 00y4eHusl.

I11. MECTO YYEBHOTI'O IIPEJIMETA B YYEGBHOM I1JIAHE



B coorBerctBuu ¢ y4yeOHbIM mmanoM MAOY Cyepckas COLI kypc «Xumusi» B 11 kiacce

n3ydaetrcsi 1 gac B Hepemo. [Ipy HOpMAaTUBHOW MPOJOKUTEILHOCTH yuyeOHOTo roja B 34 Heaenu Ha
MPOXOXKACHHE MPOrPaMMHOI0 MaTepraia OTBOJUTCA 34 yaca B ro/l.

Y4yeoHo — reMaTH4YecKH IJIaH

No Tema KonnuectBo B tom uncie
JacoB KoHntposs IIpakTnueckue u
HBIE nmabopaTopHbIe PaOOTHI
paboThI
1 [Tepuonnueckuii 3
3aKOH M CTPOEHHUE
aToma
2 CtpocHue BeniecTra 7 5
3 DIEKTPOTUTHICCKAS 6 1 5
JUCCOTTHAITUS
4 XUMHYCCKHE 15 1 6
peakuun. Bemecrsa
5 Hrorosoe 3 2
MTOBTOPCHHE
Hroro 34 2 18

IV. JUYHOCTHBIE, IPEIMETHBIE U METANIPEJMETHBIE PE3YJIbTATHI
OCBOEHMUSA KYPCA

HBy‘lCHI/IC XHUMHUHU B CTapmeﬁ MKOJIC Oac€T BO3MOXHOCTH JOCTUYDL CICAYIHOIMIUX PE3YJIbTATOB B
HaIrpaBJICHUU JIUYHOCTHOI'0 PA3BUTUA:

1.

BOCIIUTAHHE POCCUICKON TIpakJaHCKOM HIAEHTHUYHOCTH: MAaTPHUOTH3Ma, JIOOBM U YBAXKEHHMIO K
OteuecTBy, YyBCTBa rOPJI0CTHU 3a CBOIO Po/lMHY, 32 pOCCUHCKYI0 XMMHUYECKYIO HAYKY;
(dbopMHpOBaHKE LIETOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl U OOIIECTBEHHOW NPAKTHKH, a TaKXKe COLUAIbHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U
JYXOBHOMY MHOT000pa3Hi0 COBPEMEHHOTO MUPA;

(¢bopMHpOBaHME OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHUIO, TOTOBHOCTM M CIOCOOHOCTH K
CaMOPa3BUTHIO U CaMOOOpPa30BaHMIO Ha OCHOBE MOTHBALMU K OOYYEHHIO U IMO3HAHHUIO, BHIOOPY
npodunsHOro 00pa3zoBaHUsl HA OCHOBE MH(OpPMAIMU O CYILIECTBYIOIIMX MNPOPECCUSIX U JIMYHBIX
po¢eCcCHOHATBHBIX IPEIIOYTEHU, OCO3HAHHOMY IIOCTPOECHUIO WHIVBUIYaJILHON
00pa30BaTeNbHON TPACKTOPUU C YUETOM YCTOWUYUBBIX [TO3HABATEIIbHBIX HHTEPECOB;

(dbopMHpOoBaHHE KOMMYHUKATUBHONH KOMIIETEHTHOCTH B 00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOM,
y4ueOHO-HCCIIeI0BaTeNIbCKON, TBOPUECKON U APYTUX BHUIAX JIEATEIbHOCTH;

(dbopMHUpoBaHKE TOHUMAHUS LIEHHOCTH 3[JOPOBOTO U 0€30MmacHoro o0pasa >KU3HHU; YCBOGHHE MPaBUII
WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MaCHOTO TOBEIEHUS B YPE3BBIYAWHBIX CHUTYyalMsX,
YTPOXKAIOUIUX KU3HU U 30POBbIO JIFOJIEH;

(¢bopMHpOBaHUE MO3HABATENBHOW U MH(DOPMALIMOHHOW KYJIBTYPHI, B TOM YHCII€ Pa3BUTHUE HABBHIKOB
CaMOCTOSITENTLHONH pabOThl C y4eOHBIMM MOCOOWSMH, KHUI'AMH, JOCTYIHBIMM HHCTPYMEHTAMHU H
TEXHUYECKUMHU CpeJICTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

(bopMHpOBaHHE OCHOB HKOJIOTUYECKOTO CO3HAHMS Ha OCHOBE MPU3HAHUS LIEHHOCTH >KU3HU BO BCEX
e€ MpOSIBIIEHUAX M HEOOXOIUMOCTH OTBETCTBEHHOI'O, OEpeKHOr0 OTHOLIEHHS K OKpY’Karolei
cpene;

pa3BUTHE TOTOBHOCTH K PEIICHHUIO TBOPUYECKUX 3a/ad, YMEHMsI HaXOJIUTh aJ€KBAaTHbBIE CIIOCOOBI
MOBEJCHHUSI M B3aUMOJCHWCTBUS C MapTHEpaMH BO Bpemsl y4yeOHOH M BHEy4eOHOW IesTeIbHOCTH,
CIIOCOOHOCTH OLICHMBATh MPOOJEMHBIE CUTyallud M ONEPAaTUBHO IPUHUMATh OTBETCTBEHHBIC



pelieHruss B Pa3MYHBIX TPOAYKTUBHBIX  BHUJaX  JesaTenbHOCTH  (yueOHas  MOMCKOBO-
UCCIIeIOBaTeNbCKas, KIyOHas, IpOeKTHAas, KPYXKKOBas U T. 11. )

MeTtanpeaMeTHBIMH PE3yJIbTaTAMH OCBOCHHS OCHOBHOW 0OO0pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO
o01mero oOpa3oBaHus SABIISIOTCS:

1.

10.
11.

12.

OBJIA/ICHUE HABBIKAMU CaMOCTOATEIBHOTO NPUOOpETEHUs] HOBBIX 3HAHWH, OpraHU3alUN y4eOHOM
NesITeIbHOCTH, TIOUCKA CPEJICTB €€ OCYILECTBICHUS;

YMEHHE IJIaHUPOBATh IIyTU JOCTUKEHUS LI€JIell HA OCHOBE CaMOCTOSITEJIbHOTO aHalli3a YCJIOBUN U
CPEACTB UX JOCTH)KEHHsI, BBIIEJATh AJIbTEPHATHBHbBIE CIOCOOBI JOCTMXKEHHUS LEIM U BBIOMpATh
Hanbonee >PQPEKTUBHBIN CHOCOO, OCYIIECTBIISATH IO3HABATENBHYIO DPE(ICKCHI0 B OTHOUICHUH
JeUCTBUH 110 pelIeHNI0 Y4eOHbIX U MT03HABATENbHBIX 3a/1a4;

yMEHHE TOHUMATh MpoOJIeMy, CTaBUTHb BONPOCHI, BBIABUTaTh THUIIOTE3Y, NaBaTh OIpECICHUE
HNOHATUAM, KJIacCU(UUUpPOBaTh, CTPYKTYpUPOBaTb MaTepuasl, MPOBOAUTH SKCIEPHUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO NO3HIINIO, (POPMYIUPOBATH BHIBOJBI U 3aKIIIOYCHUS;

YMEHHE COOTHOCUTH CBOM JCWUCTBUS C IUIAHUPYEMBIMU pe3yJIbTaTaMU, OCYIIECTBISATH KOHTPOJb
CBOGH [EATETHHOCTH B TPOILECCe MOCTIDKEHHS Pe3yibTaTa, OIpPENeNATh CIIOCOOBI NeHCTBUN B
paMKax MpeUI0KEHHBIX YCIIOBUH U TpeOOBaHUN, KOPPEKTUPOBATh CBOU JIEHCTBUS B COOTBETCTBUU C
MU3MEHSIOIIENCS CUTYaLlUEH;

¢dbopMHpOBaHHE M pPa3BUTHE KOMIIETEHTHOCTH B O0O0JAacTH MCIIOJIB30BaHUS HHCTPYMEHTOB MU
TEXHUYECKHX CpPEACTB HH(MOPMAIMOHHBIX TEXHOJOTUH (KOMIIBIOTEPOB ¥ IPOTPAMMHOIO
o0ecreyeHns1) KaKk MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHS KOMMYHUKATHBHBIX M I103HaBaTEJIbHBIX
YVHHUBEPCATBHBIX YICOHBIX JCHCTBHIA;

YMEHHUE cO03/1aBaTh, IPUMEHSTh U NPeoOpa30BbIBATE 3HAKW U CHMBOJIBI, MOJEIN U CXEMbI IS
peleHus yueOHbBIX U MMO3HABATEIbHBIX 331a4;

YMEHHUE U3BJIEKaTh WHGOPMALMIO U3 pa3IMYHBIX HCTOYHUKOB (BKJOYas CpEACTBA MacCOBOM
nH(OpMAIINY, KOMITAKT-IUCKH Y4eOHOrOo HasHa4YeHHWs, pecypchl HHTepHera), CBOOOIHO
M0JIb30BaThCsl CIPABOYHON JIMTEPATYpOH, B TOM YMCJE U Ha DJIEKTPOHHBIX HOCHUTEINSAX, COOII0IaTh
HOPMBI HH(POPMAITMOHHON U30UPATETBHOCTH, YTUKH;

YMEHHUE Ha NPaKTUKE M0JIb30BAaThCSI OCHOBHBIMM JIOTHYECKUMU ITPHEMaMH, METOIaMU HaOJIr01eHus,
MOJICIIMPOBaHUS, OOBSICHEHNS, pEIIEHHS TPOOIIEM, TPOTHO3UPOBAHHS U JIP.;

YMEHHE OPraHU30BbIBaTh CBOIO JKM3Hb B COOTBETCTBUHU C IPEACTABIECHUSIMH O 37J0POBOM 00Opasze
KHU3HH, TpaBax M OOS3aHHOCTIX TpakJaHWHA, IEHHOCTAX OBITHSA, KYJIbTYphl W COLHAIBHOTO
B3aUMOJICHCTBHS;

YMEHHUE BBITTOIHATH MO3HABATENBHBIC U MPAKTUYECKUE 33/1aHUs, B TOM YHCJIE TPOEKTHHIE;

YMEHHE CaMOCTOSATEJIbHO UM apryMEHTHPOBAHHO OLIEHUBaThb CBOW JI€HCTBUA U JAEUCTBUS
OJIHOKJIACCHUKOB, COJEpKAaTeIbHO OOOCHOBBIBasl MPAaBUJIBHOCTb MM OIIMOOYHOCTH pe3yjbTaTa U
criocoba JeHCTBHs, aJeKBaTHO OILIEHUBATh OOBEKTHBHYIO TPYIHOCTh KaK Mepy (akTHUECKOrO WM
MPENIoJIaraéMoro pacxoia pecypcoB Ha pelIeHHE 3a/Jayd, a TaKKe CBOM BO3MOXKHOCTH B
JOCTHKEHUH LEJIN OIPEIeIEHHON CII0KHOCTH;

yMeHHe paboraTh B Tpymne — 3¢G(GEeKTUBHO COTPYIHUYATh U B3aUMOJIEHCTBOBATh HAa OCHOBE
KOOPAMHAIIMH Pa3IMYHbIX MO3UIMNA IPU BBIPAOOTKE OOILEro pelIeHusi B COBMECTHOM JI€ATEIbHOCTH;
CIIylIaTh NapTHepa, (GpopMynHpoBaTh M apryMEHTHPOBaTh CBOE€ MHEHHE, KOPPEKTHO OTCTauBaTh
CBOIO TMO3UIMIO M KOOPAMHUPOBATH €€ C IMO3UIMHU NapTHEpOB, B TOM YHCJIE B CHUTYalHH
CTOJIKHOBEHHUSI MHTEPECOB; MPOIYKTHUBHO pa3pemniarb KOH(IUKTHI Ha OCHOBE Yy4YeTa HHTEPECOB U
MO3UIMKA BCEX €ro YYacTHUKOB, TOMCKAa M OLEHKH albTEPHATHUBHBIX CIIOCOOOB pa3perieHus
KOH(DIIMKTOB.

IIpenmernbiMu pe3yJbTatamu ocBoeHHs: OCHOBHOW 00pa3oBaTeNbHON MpPOTrpaMMbl  OCHOBHOTO
o01ero oopa3oBaHus SBIISIOTCS:

1.

(dbopMUpOBaHHE TIEPBOHAYATBHBIX CHCTEMAaTU3UPOBAHHBIX TMPEJCTABICHUA O BEHIECTBAX, WX
MPEBpAIICHUSIX W TPAKTUYECKOM TMPUMEHEHHWH, OBJIQJICHHE TIOHSITHHHBIM amnmaparoM H
CUMBOJIMYECKUM SI3bIKOM XUMUWU;

OCO3HaHHWE OOBEKTUBHOM 3HAUYMMOCTH OCHOB XHUMHYECKOW HAyKd Kak OOJaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, XUMUYECKUX MPEBPALICHUN OPraHUYECKUX M HEOPraHMYECKUX BEIIECTB Kak



OCHOBBl MHOTUX SBJICHMHA JKMBOH M HEXKUBOW NPUPOABI; YIIyOJIeHHWE TMpeNCTaBICHUH O
MaTepUaIbHOM E€IUHCTBE MUPA;

3. OBJIAZICHHE OCHOBAaMH XMMHYECKOW T'PaMOTHOCTH: CIIOCOOHOCTBHIO aHAJIM3UPOBATh U OOBEKTUBHO
OLICHUBATh JKU3HEHHBIC CHUTYaI[MH, CBSI3aHHbIE C XMMHEW, HaBbIKAMU 0O€30MacHOr0 OOpalleHHs C
BEIIECTBAMH, HMCIIOJIb3YEMbIMH B MOBCEIHEBHOM KM3HM; YMEHHEM aHAJIM3UPOBATH U IUIAHUPOBATH
9KOJIOTMUYECKU O€301acHOE MOBEJCHHE B LIETAX cOEpe:KeHUs 3J0POBbS M OKPY>KaIoILIei cpebl;

4. QopMupoBaHHE yMEHHH YyCTaHABIMBATh CBS3M MEXIY pPEATbHO HAOII0JaeMBIMH XHUMHYECKHMU
SIBJIGHUSIMA U TIPOLIECCAMH, MPOUCXOIAUIMMH B MUKPOMHUPE, OOBACHATH MPUUYMHBI MHOTOOOpa3us
BEIIECTB, 3aBUCHMOCTb WX CBOMCTB OT COCTaBa M CTPOCHUS, a TaKXKe 3aBHCUMOCTb NMPUMEHEHHUS
BELIECTB OT UX CBOMCTB;

5. MPHOOPETEHHUS ONbITa UCIIONB30BAHUS PA3IMYHBIX METOJ0OB U3YyUCHHS BEIECTB; HAOIIOACHNUS 3a UX
MIPEeBPALICHUSMH MPU MPOBEACHUHM HECIIOXKHBIX XUMUYECKUX IKCIEPUMEHTOB C HCIIOJIb30BAHUEM
nabopaTopHOro 000pya0BaHUs U IPUOOPOB;

6. YMEHHE OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABICHUSIX, 0XKOTaX U APYTrHUX TPaBMax, CBSA3AHHBIX C
BEIIECTBAMH U JJA00OPATOPHBIM 000PYJOBAHUEM;

7. OBIajieHHE MpHeMaMHu paboThl ¢ HH(OpMalMeld XUMHYECKOrO COJEp)KaHUs, MPEACTaBICHHOW B
pasHoii popme (B BUIE TEKCTa, GOPMYIL, TpaQHUKOB, TAOIHMYHBIX TAHHBIX, cXeM, (hoTorpadwuii u ap.)

8. cozlaHue OCHOBBI JUIsl (DOPMHUpOBAHHS HHTEpEca K PACIIUPEHUI0 U YIUIYOJIEHUI0 XUMHUYECKUX
3HaHUH W BBHIOOpAa XUMHHM Kak NPOQHUIBHOTO MpenMeTa MpU IEepexoje Ha CTYNEHb CPEIHETO
(mosHOTO) OOIIEro 0Opa3oBaHMs, a B JNajdbHEHIIEM U B KadecTBe cepbl cBoe MPpOdheCcCHOHATBHOM
JeSTeTbHOCTH;

9. ¢opmMupoBaHUE MPEACTAaBICHUI O 3HAUYEHWU XHUMHUYECKOH HAyKM B PEIICHUH COBPEMEHHBIX
HKOJIOTUYECKUX TpoOIeM, B TOM 4YHCIE B NPEJOTBPAIICHHHM TEXHOTEHHBIX M JKOJIOTHYECKHX
KaracTpod.

V. COAEP/ KAHUE KYPCA XUMHMU B 11 KJTACCE

Tema 1. Ilepuoanyeckuii 3aK0H M CTPOCHHE aTOMA

Cmpoenue amoma. AToMciOXHas dacTuua. Slapo aroma: TpPOTOHBI W HEUTPOHBI.
N30TONbL. DJAEKTPOHBI.  DICKTPOHHAss 000JI0YKa. DHEPreTHYeCKuit ypoBeHb. OpOutanu: Su p, d-
opbumanu. PacupenieneHne 3IeKTPOHOB IO 3HEPreTUYECKUM YPOBHSIM M OpOUTANSAM. DJIEKTPOHHbBIE
KOH(MUTYpali aTOMOB XUMHUYECKHX DSJEMEHTOB. BalleHTHbIe BO3MOXXHOCTH AaTOMOB XHMHUYECKUX
AJIEMEHTOB.

Ilepuoouuecxuti 3axon u cmpoenue amoma. COBPEMEHHOE TMOHSATHE XHMHUYECKOTO DIIEMEHTA.
CoBpemeHHas (OpMyIHpPOBKAa NEPUOANYECKOTO 3akoHa. [IpuunmHa NepuoAMYHOCTH B H3MEHEHUH
CBOMCTB XUMUYECKUX 3NIEMEHTOB. OCOOEHHOCTH 3aNOTHEHUS YHEPTEeTUUECKUX YPOBHEH B DIIEKTPOHHBIX
000JI0YKaX aTOMOB MEPEXOTHBIX JIEMEHTOB. DICKTPOHHBIC CEMEHCTBA DJIEMEHTOB: S- U p-2iemenmul; O-
u f-onemenmeor.

Omxkpoimue []. U. Menoeneesvim Ilepuoouueckoco 3axkona. BakHeilme MOHATHS XUMHUU: aTOM,
OTHOCUTENIbHAsA aToOMHasi U MousekylspHas maccel. Otkpeitue . 1. MenneneeBbim Ilepuonnueckoro
3akoHa. [lepnoaudeckuii 3akoH B hopmynupoke Jl. M. Menneneena.

Ilepuoouuecxkaa cucmema J[. U. Menoeneesa. Ilepunonnueckas cucrema JI. . MenneneeBa kak
rpaduyeckoe oToOpaxeHne NepruoANIecKoro 3akoHa. Pa3nuyHbie BApuaHThl IEPUOINYECKON CUCTEMBI.
[lepuoap! u rpynnsl. 3HaU€HHE MEPUOIUIECKOTO 3aKOHA U MEPUOANUECKON CHCTEMBI.

Jemonctpanumn. Paznuunsie popmel [lepuonnyeckoii cucrems 1. . Menneneesa.

Tema 2. CTpoeHue BemecTBa

Kosanenmnas xumuueckasn céssv. IloHatrne o KoBajmeHTHOH cBsizu. OOmiasi SJIeKTpOHHAs Mmapa.
KpatHocTh KOBaneHTHOM CBsI3U. DIEKTPOOTpULIATENbHOCTh. KOBalleHTHasi mossipHass U KOBaJIGHTHas
HemoJsipHast xuMudeckue cBs3u. OOMEHHBIM W JTOHOPHO-AKIETOPHBIM MEXaHW3MbI 00pa30BaHMS
KOBAQJICHTHOM CBsi3U. BemiecTBa MOJIEKYJISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHHUs. 3aKOH MOCTOSHCTBA
cocTaBa JJisl BEUIECTB MOJIEKYJISPHOTO CTPOSHUSI.



Honnas xumuyeckas céasb. KaTuoHsl 1 aHNOHBI. VIOHHas CBsA3b U ee cBoiicTBa. MloHHAs CBsI3b Kak
KpailHUM clly4ail KOBAJICHTHOM MOJISIPHOM CBSI3U.

Memannuyeckasn xumuyeckas céazv. O0mue pusnueckue cBoiicrsa MeTamioB. CIIaBbL.

Booopoonas xumuueckasn cesa3v. BopopomHas cBsi3b Kak OCOOBIM Cilydail MEXMOJIEKYJISPHOTO
B3auMoJeiicTBus. MexaHu3M ee 00pa30BaHus U BIUSIHHUE HA CBOWCTBA BELIECTB (HA IPUMEPE BOJIbI).

Aepecamuvie cocmosHus eewjecmea. I'azpl. 3akoH ABoragpo s Ta3oB. MOJSpHBIA  00beM
ra3000pa3HbIX BEMIECTB (MpH H. ¥.). JKUIKOCTH.

Tunvr kpucmannuyeckux peuwtemok. Kpucramnmueckas pemerka. Mlonnsle, MeTajuinueckue, aTOMHbIE
U MOJIEKYJISIpHBIE KPUCTAJUTMYECKHE PEIIETKU. AJITOTpOnusl. AMOp(HBIE BEIIECTBA.

Hucmoie gewgecmea u cmecu. CMeCH U XMMHUYECKHE COEIMHEHHs. |'OMOr€HHbIE U IE€TEpPOreHHBIE
cMmecu. MaccoBas 1 00beMHas JOJIM KOMIIOHEHTOB B cMecH. MaccoBasi 1o npumeceil. Pemenune 3agau
Ha MacCOBYIO JJOJIFO IPUMECEH.

Jucnepchvle cucmemot. [lonsiTue nucnepcHOl cucteMsl. JlucnepcHas ga3a u IUCIepcHOHHAs cpefa.
Krnaccudukanus qucnepcHbIX CHCTEM.

JdemoncTpauuu. Mojens KpUCTAUTMYECKOW pemieTku xjopuaa Hatpus. OOpasibsl MUHEPAIOB C
MOHHOM KPUCTAJUIMYECKOM PEIIETKOM: KaJIbLIUTA, raauTa. Moaeln KpUCTaUIMYECKUX PEIIETOK «CYXOTo
mpaay (WM oxa), anmasa, rpaduTa (Wiu KBapiia). Moaens MOJISIpHOTO 00beMa ra3oB. Tpu arperaTHbIX
COCTOSIHUSI BOJIBI.

JlabopaTopHuble omnbIThL. 1. OrmpenerneHne CBONCTB HEKOTOPHIX BEIIECTB Ha OCHOBE THIA
KPUCTAJUIMYECKON pemeTku. 2. O3HaKOMIJIEHHE C KOJUIEKIHMEW MOJMMEpPOB, IUIACTMAcCC U BOJIOKOH U
m3nenuit u3 HMX. 3. JKecTkocTh BOABL. YCTpaHEHHE 3JKECTKOCTH BOJbl. 4. O3HaKOMIIEHUE C
MUHEpaIbHBIMHU BOJAAMHU. 5. O3HaKOMIIEHHE C JUCIIEPCHBIMH CUCTEMAMHM.

Tema 3. D1eKTPOJINTHYECKAS TUCCOIHAIUS

Pacmeopvi. PacTBOopbl Kak TOMOI€HHBIE CHCTEMbl, COCTOSIIIIME M3 YaCTULl PACTBOPUTEI,
pacTBOPEHHOI'O0 BELIECTBA M MPOAYKTOB HMX B3auMOJEHCTBUSA. MaccoBas J0Js pPacTBOPEHHOIO
BelllecTBA. THUIIBI paCTBOPOB.

Teopusa snekmporumudeckou  ouccoyuayuu. DIEKTPOIUTHl U HEIIEKTPOIUTHl. CTerneHb
AJIEKTPOIUTHYECKOH auccounany. CUIbHBIE U ClIa0ble AJIEKTPOIUTHL. Y PaBHEHUS 3JIEKTPOIUTHUECKON
JUCCOLUAIUH.

Kucnomei B cBeTE TEOPUU AIACKTPOIUTUUYECKON Auiccormary. O01me cBOHCTBa HEOPTaHUYECKUX U
OpPraHUYECKUX KUCIIOT. Y CIOBUS TEUEHUSI peaklui MEXy FIEKTPOIUTaMHU A0 KOHIA.

OcHogaHus B CBETE€ TEOPUU DJICKTPOIUTUYECKON AMCCOIMAIMM, WX Kiaccudukamus u oOuue
CBOMCTBA.

Conu B cBeTe€ TEOPHH AJIEKTPOIUTUYECKON NUCCOLMAIINU, UX KiaccuuKalus u oOlre CBOMCTBA.
DNEKTPOXUMHUECKUH psii HANpsOKEHUH METauIoB M €ro HCIHOJIb30BaHUE Il XapaKTEPUCTUKH
BOCCTAHOBUTEJIbHBIX CBOMCTB METAJIJIOB.

T'uoponus. Cnyyau ruzponusa coiieit. Peakmus cpensl (pH) B pacTBopax rHIpoInU3yIOIIMXCS CONCH.

JdemoncTpanuu. VcribiTaHue pacTBOPOB  DJIEKTPOJIUTOB UM HEDJIEKTPOJIMTOB HA  MPEAMET
IUCCOLMANUU. 3aBUCHUMOCTbh CTENEHU JJIEKTPOIMTUYECKOM AMCCOIMAalMM YKCYCHOW KHCIOTBI OT
pa3baBneHus pactBopa. [Ipumepsl peakiuii HOHHOro oOMeHa, HIyIMX ¢ 00pa3oBaHMEM OCaJKa, ras3a
Wi BOAbl. XUMHYECKHE CBOMCTBA KHCJIOT: B3aUMOJIEHCTBUE C MeETa/llaMH, OCHOBHBIMH U
aMpOTEepHBIMU OKCHUJAMH, OCHOBaHHSAMH (IIEJIOYaMH M HEPACTBOPUMBIMH B BOJE), COJSMHU.
Bs3auMoelicTBUEe a30THOM KHUCIIOTEI C MEABIO.

JlabopaTopHble ombIThI. 6. O3HaKoMmiIeHHE C KoJulekuued kucior. 7. [lomydeHue u cBoiicTBa
HEpPACTBOPUMBIX OCHOBAaHMU. 8. O3HaKOMJIEHHME C KOJUIEKIMEW ocHOoBaHWU. 9. O3HakomiieHHE C
KOJUIEKIIMEH MMHEpaJIoB, cojepkamux cosnd. 10. McnpltaHne pacTBOpOB KUCIIOT, OCHOBAHUN U COJIEH
nHaukaropamu. 11. Pasnuussle cioydam rugponmsa conedl. 12. ['mpponns XJIOpUIOB M alleTaToB
LIEJIOYHBIX METAJIIOB.

Tema 4. Xumuyeckue peakuuu. Bemecrsa

Knaccugpuxkayus xumuueckux peaxyuti. Peaxuuu, unymne 0e3 W3MEHEHHS COCTaBa BEILECTB.
Knaccudukanus mo 4ymciay M COCTaBy pearupyroollux BeHIECTB M MPOAYKTOB peakiuu. Peaxiuun
pa3IoXKeHUs, COSTUHEHUS, 3aMeIeHUsT 1 0OMeHa B HEOPTaHWYECKOW XUMUU. Peakiuu nprucoenHeHus,



OTILEIJICHUS, 3aMEIEHUS W M30MEpPHU3aLMU B OPraHMYECKOM XMMHH. Peakiuum moluMepu3aluu Kak
YACTHBIN Cclydail peakiuii MpUCOETUHECHMUSI.

Tennosoti 2¢hghexm xumuueckux peaxyuu. IK30- U SHAOTCPMHUUECKUE PEAKIUH. TepMOXUMHUYECKHUE
ypaBHeHUs. PacueTr konnuecTBa TEIIOTHI 10 TEPMOXUMUYECKUM YPABHEHUSM.

Cropocms xumuueckux peakyuiu. IIoOHSTHE O CKOPOCTM XHMMHMUYECKHX DPEAKIUN, aHAIUTUYECKOE
BbIpa)KEHHE. 3aBUCHUMOCTh CKOPOCTH PEAKLMHM OT KOHIEHTPALMH, JABJICHUS, TEMIEPATYPhl, IPUPOBI
pearupyromux BeecTB, IIOMAAN X COMPUKOCHOBEHUS. 3aKOH JICUCTBYIOIINX MacC.

Kamanuz. Karanuzaropsl. Katanus. [Ipumepsl KaTanUTHYECKUX MPOLECCOB B IMPOMBIIUIEHHOCTH,
TeXHUKEe, ObiTy. DEepMEHTHI W WX OTIWYHS OT HEOPraHWYECKHX KaTaln3aTtopoB. lIpuMeHeHue
KaTajan3aTopoB U (pepMEHTOB.

Xumuueckoe paenosecue. OOpaTumble M HeoOpaTHMbIe peaKIUU. XHMHUYECKOE paBHOBECHUE H
CIOCOOBI €r0 CMELIEHHS Ha IPUMepe MOTy4YeHUsI aMMHaKa.

Oxucaumenvro-eoccmanogumenvhvle npoyeccvl. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINU.
Oxkuciurens U BoccTaHOBUTENb. OkucieHHne U BoccraHoBieHue. (CocTaBieHUe ypaBHEHUU
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM JIEKTPOHHOTO OaiaHca.

Obwue ceoticmea Mmemaniog. XHUMHYECKHE CBOHCTBA METAUIOB KaK BOCCTAaHOBHUTEIICH.
B3anmoneiicTBre METAIOB ¢ HEMETAJUIAMH, BOAOM, KUCIIOTAMH U pacTBOpAMH coJieil. MeTtamiorepmusi.

Koppo3zus memannos kak  OKUCIUTEIHHO-BOCCTAHOBUTENBbHBIM mporiecc. CrnocoObl  3allUTHI
METAJUIOB OT KOPPO3HH.

Obwue ceolicmeéa Hememannog. XUMHUYECKHE CBONCTBA HEMETA/NIOB KaK OKHCIUTENCH.
B3aumopeiictBue ¢ MerauiamMu, BOJOPOAOM U ApyruMU HeMmeTaiiamu. CBoilcTBa HEMETaNIOB Kak
BOCCTaHOBUTENEH. B3aumoneicTBUE ¢ MPOCTHIMU U CIOKHBIMH BEIIeCTBaMHU-OKUCIUTENsIMU. O01mas
XapaKTePHUCTUKA TaJIOT€HOB.

Onexmponuz. OOmue crnocoObl MOTYYeHHUS METAUIOB M HEMETAJIOB. DIEKTPOJIU3 PAcTBOPOB U
pacIuIaBoB 3JIEKTPOJIMTOB Ha MPUMEPE XJIOpUJa HATPUS. DIEKTPOJUTUUECKOE MOJYYCHHE ATFOMUHHUS.
[IpakTHueckoe 3HaU€HHE IEKTPOIIN3a. [ abBaHOIIACTHKA U TAJIbBAHOCTETHUSI.

3axnouenue. TlepcieKTUBBI pa3BUTHS XUMHYECKON HayKd M XUMHUYECKOTO TIPOU3BOICTBA. XUMUS U
mpo0GyieMa OXpaHbl OKPYKAIOIIEH CPEIbI.

JdemMoHcTpanuu. DK30TEPMUIECKUE U SHIOTEPMUUYECKHE XUMUUECKUE PEAKIIUU. TerIoBbIC SIBICHUS
IIPU PACTBOPEHUHU CEPHOM KHUCIOTHI U aMMHUAYHOM CEIUTpPbl. 3aBUCHUMOCTb CKOPOCTH PEAKLIUU OT
NpUPOABLI BEIIECTB Ha MPUMEPE B3aUMOJICUCTBUS PACTBOPOB PA3JIUYHBIX KHUCJIOT OJMHAKOBOM
KOHIIEHTPAllMU C OJUHAKOBBIMU KyCOUKaMH (TpaHylaMu) IIMHKAa U OJUHAKOBBIX KYCOYKOB Pa3HBIX
METAJIJIOB (MarHusi, IMHKA, jKelie3a) C PAcTBOPOM COJIIHOM KHUCIOThl. B3ammonelicTBrue pacTBOpOB
CEepHOI KHCJIOTHI C pacTBOpaMH THOCYJb(haTa HATPUS PA3TUYHON KOHIEHTPALMU W TEeMIEpaTyphl.
Mogeny kunsmero cinos. PasiokeHne NepoKcuja BOJOPOJA C TMOMOIIBID HEOPraHWYECKUX
karanuzaropos (FeCly, KI) u npupoaHbix 00bEKTOB, cojiepKalux KaTanasy (CbIpoe Msco, KapToders).
[Ipocreiiline OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMU: B3aMMOJCHCTBUE IIMHKA C COJIHOM
KHCIOTOM U kene3a ¢ cynbharom menu (II). Mogens snekTponusepa. Moenb 31eKTPOIU3HON BaHHBI
JUISL TIOTYYEHHS aTFOMUHUSA.

JlabopaTopuble omnbIThl. 13. IlonyueHue Kuciopoja pas3ioKEHHEM IMEepPOKCHIa BOAOPOJAa C
MMOMOIIBI0 JUOKCHJA MapraHia M Karajasbl cbiporo kaptodens. 14. Peakmus 3amenieHuss Meau
xene3oM B pactBope cyibdarta meau (II). 15. Tlomyuenue Bomopoaa B3aMMOICHCTBHEM KHUCIOTHI C
nuHKOM. 16. O3HakomIiIeHue ¢ Koywrekue MetauioB. 17. O3HakoMIIeHHE ¢ KOJUIEKIINEH HEMETAIIOB.

IIpakTunueckue padorsl. 1. ITlomydenuwe, coOupaHue u pacmo3HaBaHue Ta3oB. 2. Pemenwue
AKCIICPUMEHTAIIbHBIX 337129 Ha WCHTU(DUKAIINI0O HEOPTAHUUECKUX U OPTAaHUYECKUX COCTHHCHUI.

VI. INTAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA KYPCA XUMUU

Yuenuxk oonscen 3namo:

* BaXXHEUIINE XMMUYECKHE MOHSTHUS: BEIIECTBO, XMMHYECKUN 3JIEMEHT, aTOM, MOJIEKYyJa, aTOMHAs U
MOJICKYJIIpHasE Macca, WOH, aUIOTPOIHsI, W30TOIbI, XUMHUYECKas CBS3b, DJICKTPOOTPUIIATEIHLHOCTD,
BaJICHTHOCTh, BAJICHTHOCTb, CTETICHh OKHCIICHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BhEM, BelIecTBa



MOJICKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS, pACTBOPBI, OBJEKTPOJUT M  HEIJIEKTPOJIUT,

ANIEKTPOJIUTHYECKAS JTUCCOIMAIUS, OKHCIUTEIh M BOCCTAHOBUTEIh, OKHCICHHE BOCCTaHOBJICHHE,

TEIIOBOM 2P PEKT peakiuu, CKOPOCTh XUMUIECKOM PEaKIuM, KaTallu3, XHMUYECKOE PaBHOBECHCE;

* OCHOBHBIC 3aKOHBI XMMHH : COXPAHEHHUS MacChl BEIIECTB, IMMOCTOSHCTBA COCTaBa, MEPUOAUICCKUN

3aKOH;

* OCHOBHBIC TCOPUHU XHUMHH: XUMHUYECKOH CBS3H JIECKTPOJUTUUECKON JTUCCOIHAITIH;

* BaKHEWIIME BEIIECTBA M MaTepuajbl: OCHOBHbIE METaUIbl M CILIABBI, CEpHAs, COJsHAs, a30THAasd,

KHUCJIOTHI, METOYN, aMMHUaK, MUHEPaJIbHbIE YI00pEHNS,;

Yuenux oonscen ymemos:

* Ha3bIBaTh U3YYCHHBIC BEIIECTBA 110 «TPUBHAIBHOWY WM MEKTYHAPOIHONH HOMEHKJIATYPE;

* ONpPENENsATh: BAJIGHTHOCTh U CTENEHb OKUCIICHHUS XUMHUYECKUX 3JIEMEHTOB, TUIl XUMUYECKON CBS3U B

COCIMHECHMAX, 3apsj] MOHA, XapaKTep Cpelbl B BOJHBIX PacTBOpPaX HEOPTraHUYECKUX COCAMHCHHSX,

OKHCJIUTENh U BOCCTAHOBUTEIIb;

* XapaKTEepPHU30BaTh: AJIEMEHTHI MAJIbIX MEPHOJOB MO UX MojiokeHHIo B I[ICXD; o0mue XumMudeckue

CBOMCTBA METAJUIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAHMUECKUX COCINHEHUI;

* OOBSCHATH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBAa U CTPOCHUS; IPUPOY XUMHUECKOHN CBSI3U

(MOHHOM, KOBAJICHTHOM, METAJUTMYECKOI ), 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMK U MOJIO0KEHUS

XUMHUYECKOTO PaBHOBECHs OT pas3MYHbIX (AKTOpOB; OOBSACHEHHUS XHUMHUYCCKUX  SIBJICHUH,

MIPOUCXOASANIINX B MPUPO/IE, OBITY U HAa POU3BO/JICTBE;

* BBINOJHATH XUMHUYECKUI AKCIIEPUMEHT 110 PaCIIO3HABAHUIO BAXKHEHIIIMX HEOPTaHUYCCKUX BEIIECTB;

* TMPOBOJUTH CAMOCTOSITEIIBHBIA TMOWCK XHUMHYECKOW WH(POPMAIMU C HCIOJb30BAHUEM Pa3IMYHBIX

HUCTOYHUKOB (HAy4HO-TIOMYJSPHBIX M3JaHUN, KOMIIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HHTepHeTa);

HCIIOJIb30BaTh KOMITLIOTEPHBIC TEXHOJIOTHH JUTsl OOpa0OTKH ¥ TMepeaadn XUMHISCKON HHPOPMAITUH U €€

MPEACTABJICHUS B PA3IMYHBIX (OpMaX;

UCNO1b306aMb NPUOOPemEHHBIE 3HAHUA U YMEHUA 6 HNPAKMUYECKOU O0eameabHOCmu U

HOBCEOHEBHOIL HCUZHU OJIA:

e OOBACHEHHS XWMHUYECKHUX SBJIICHHM, MPOUCXOISAIINX B IPUPOJIE, OBITY, HA IPOU3BOJICTBE;

e DHKOJIOTMYECKU IPAMOTHOIO MOBEJAEHUSI B OKPYKAIOLIEH cpefie;

e  OIICHKU BJIMSHUS XHUMHUYECKOTO 3arpsI3HEHUS] OKPYXKAIOIIEH Cpellbl Ha OPraHu3M YesIoBeKa U JIpyrue
YKUBBIE OpPraHU3MBbI;

e Oe3omacHoro oOpalleHuss € TOPIOYMMHU U TOKCHUYHBIMU  BEIIECTBaMH, J1aOOpaTOPHBIM
00opynOBaHUEM;

e TIPUTOTOBJICHHE PACTBOPOB 33JaHHOIN KOHIIEHTPAIIMH B OBITY M Ha MPOU3BOICTBE.

e OMNpeIereHUs] BO3MOXKHOCTH NPOTEKAHUS XMMHYECKUX MPEBPALEHUN B Pa3IMYHBIX YCIOBUSX U
OIICHKH MX TMOCJIEACTBUM;

e Oe3omacHoro oOpaimieHuss ¢ TOPIOYMMHU U TOKCHUYHBIMU  BEIIECTBaMH, J1abOpaTOPHBIM
o0opyI0BaHUEM;

e TMPUTOTOBJICHUS PACTBOPOB 33/IaHHOM KOHIIEHTPALIUU B OBITY U HA TIPOU3BOJICTBE;

e KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XHMHUUYECKOW WH(OpMAIH, MOCTYyHAoMEed W3 Pa3IndHBIX
HCTOYHUKOB.



Ipuioxenue
KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHMUME 110 XUMHUU B 11

KJIACCE
Ne | Jlara Tema ypoka OcHOBHOe co/iep:KaHue, XapakTepucTuka Kontpoa
TePMHMHBbI 1 IOHATHS BU/I0B 1eAATEJIbHOCTH
Paszoen 1:Ilepuoouueckuit 3axkon u cmpoenue amoma (3 uaca)
1 OcHoBHbIE CBE/IEHUS 0 | SI1po U AIIEKTPOHHAS OcBauBalOT COBPEMEHHbBIE (bpoHTATBHBI]
CTPOEHHUH aToMa. 000J104Ka. DIIEKTPOHBI, IIPEJICTABICHUS O CTPOCHUU VHIVBULYaJIk
OnekTpoHHas 000JI04Ka. | IPOTOHBI U HEUTPOHBI. aTOMOB. 3HAIOT O CYIIHOCTH
MuxpoMup 1 MaKpOMUD. | IOHATUS 1eKMPOHHASA
Hyanu3m gactuil opbumans, opMbI OpOUTATIEH,
MUKpPOMHpA B3alMOCBS3b HOMEpA YPOBHS U
SHEPTUH JIEKTPOHA.
CocCTaBIAIOT 2JIEKTPOHHBIE
(GhopMyIBI aTOMOB
2 Ocob6ennoctu crpoenust | OCHOBHBIE IIpaBUIIA [IpencraBistoT Cl0KHOE (GpoHTATIBHBI]
AIIEKTPOHHBIX 000JI0UYEK | 3aIOJTHEHUS CTPOEHHE aTOMa, COCTOSILIEr0 | MHIAUBUAYAJIE
MIEPEXOIHBIX AJIEKTPOHAMHU U3 A1pa U DIEKTPOHHON
3JIEMEHTOB. SHEPreTUUECKUX obonouku. Haxonsr
Opb6utanu S u p YPOBHEN. DJIEKTPOHHASI | B3aMMOCBS3H MEXKIY
KJ1acCUpUKaLus MIOJIO’KEHUEM DJIEMEHTA B
BIIEMEHTOB. S-, p-, d-, f- Ilepunonnueckon cucreme /1.
ceMeicTBa N. MenpeneeBa u CTpOEHUEM
ero aroma. CocTaBIsOT
AIIEKTPOHHBIE U 3JIEKTPOHHO-
rpadudeckue GopmyIibl
aToMOB S-, p-, d- u f-amemeHTOB
3 Ilepuognueckuii 3akoH | [lepuogudeckuii 3aKoH 1 | 3HAIOT CMBICI M 3HAYEHHE (GpoHTATIBHBI]
u Ilepuoanueckas CTpOEHHE aToMa. [Tepuoanueckoro 3akoHa, VHIUBUIYaJIE

cucTeEMa XUMHUYECKUX
3J1eMeHTOB MeHgeneeBa

PU3NYECKUIN CMBICIT
MOPSIIKOBOTO HOMEpa
AJIeMEeHTa U
COBPEMEHHOE
OmnpeAcIcHue
[Tepuoauueckoro
3akoHa. [IpuunHbI
U3MEHEHUS
METaJUIMYECKUX U
HEMETAJNTMYECKUX
CBOMCTB B IepuoAax U B
rpynnax. [Tonoxxenue
BOJIOPOJIA B
[Tepuoanueckoit
cucreme. IIpeanoceuiku

TOPU30HTAJIBHBIE U
BEPTHUKAJIbHbBIE
3aKOHOMEPHOCTH U UX
npu4uHbl. Jlator
XapaKTEPUCTHUKY DJIEMEHTA Ha
OCHOBaHUU €T0 MOJOKEHUS B
Ilepnonnueckoii cucreme




OTKPBITHUS, OTKPBITHE,
nepBasi GOpMyIHPOBKA
[Tepuonuueckoro
3akoHa. Criop o
IPUOPUTETE OTKPBITUS
Ilepuonueckoro 3akoHa

4 KoHTposibHO-
0000l ypok 1mno
paszeny:
«Ilepunoanyeckuii
3aKOH U CTpOeHHEe
aToMa
Pasoen 2:Cmpoenue sewmecmea (11 uacos)
5 WNonnas xumunueckas | MloHHas xumMuueckas 3HAKOMATCS C MIPOBEPOYH
CBSI3b CBSI3b KJaccu(uKanue THIoB pabota
XUMHUYECKOH CBA3U U
XapaKTEPUCTUKON KaXKI0ro U3
HUX
6 KoBanientnas KoBasienTHas 3HAKOMATCS C bpoHTaNbHD
XUMHYECKas CBA3b. XUMHYECKasl CBSI3b U €€ KJaccu(uKanue THIoB UHUBUYaJIE
KJIacCU(pUKaIUS: XUMHUYECKOH CBA3U U
NOJIIpHAs U HETOJIApHAs. | XapaKTepUCTUKON Kax10ro U3
KOBQJICHTHAsI CBSI3H. HUX
Ilepexon omHOrO BUAA
CBs3U B Ipyroi. Pazueie
BU/JIbI CBSA3HU B OJJTHOM
BEUIECTBE
7 Meramnmueckas Merammueckas XapakTepu3yroT CBOMCTBA (pOHTANBHBI]
XUMHYECKas CBA3b. XMMHYECKas CBA3b. BELIECTBA 10 TUILY VHIVBUYaJIE
XUMHYECKOU CBSI3U
8 Bonoponnas Bonoponnas XapakTepu3yrT CBOMCTBA
XUMHYECKas CBA3b. XMMHYECKas CBA3b. BELIECTBA 10 TUILY
Enunas npupona Enunas npupona XUMHUYECKOH CBS3U
XAMHYECKHUX CBSI3EH. XUMHYECKHUX CBS3EH.
Ponp BooponHoU cBsA3M
B (hOpMUPOBaHUU
CTPYKTYpP
OHOMOJIMMEPOB.
9 ITonumepsr: [Tonumepsr. OcBanBarOT XapaKTEPUCTUKN (GpOHTANBHBI]
OpraHUYECKHE U Opranunueckue IIOJINMEPOB. VHAUBHUYaJIk
HEOpraHUYEeCKue. MOJINMEPBI.
Heopranuueckue
MOJINMEPBI.
OcoOeHHOCTH CTPOEHUS
MIOJINMEPOB.
10 I"a3000pa3Hbie ArperaTHoe COCTOSIHHE 3HAKOMSITCS C arperaTHbIM (GpoHTATIBHBI]
BEIIECTBA. BEILECTB. 3aKOH COCTOSIHUEM BELIECTB. WHUBUTyaJTE

ABorazpo.
MosnexynsapHbIii 00beM
razoB. CBOIICTBa ra3oB.




Bo3nyx u npupoaHbIi
ra3 — IpupoaHbIC
ra3o00pa3HbIe CMECH.

11

JKunkue BelecTna.

Boma, ee bnosornueckast
poiib. KpyroBopot BojibI
B nnpupoje. [Ipumenenue
BOJIbI B
MIPOMBIIIIICHHOCTH,
CEIbCKOM XO351CTBE U
ObITy. JKecTKoCTh BOABI.
Bpemennas u
MOCTOSIHHAS )KECTKOCTh
BOJIBI M CIIOCOOBI €€
ycTpaHeHnus. Kucinbie
cosii. MuHepanbHble
BOJIbI. JKukue
KPUCTAJUIbI, UX
WCIIOJIb30BaHUE

(bpoHTATBHBI]
VIH/IMBU/TyaJIk

12

TBepaple BeecTa.

Kpucrannuueckue u
amMop(QHBIE BELIECTBA.
[Tpumenenne amopdHbIX
BELIECTB.
OTHOCUTETBHOCTD
HEKOTOPBIX XUMUYECKUX
MOHATUHI

(bpOHTAJILHBI]
VHIBUTyaJTE

13

JlucniepcHble CUCTEMBI.
Konnouns! (301m u
TCIN).

Ornpenenenvie u
KJaccuukanms
JUCTIEPCHBIX CUCTEM.
HctuaHbie n
KOJUTOMIHBIE PACTBOPBI.
3HaueHUEe KOIIOUTHBIX
CHCTEM B XKU3HU
YyeJIoBeKa.
Crenuduueckue
CBOMCTBA KOJIIOUIHBIX
CHCTEM

3HaKOMSTCS C OIIPEICIIEHUEM U
KJ1acCU(pUKaLuen AUCTIEPCHBIX
CHCTEM,

MOHATHUSIMH UCHUHHbIE T KOLILO
UOHble PAaCTBOPBL. 3HAKOMSTCS

¢ addexrom Tunmans

(bpOHTANBHEI]
VH/IUBUTYaITE

14

CocraB BellecTBa.
CMecn.

3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA.
WNudopmanus, KOTOpyro
MOYKHO TIOJTY9IHTb U3
MOJIEKYJIAPHOI
dbopmynsl. MaccoBas u
o0BbeMHast 1015
KOMITIOHEHTa B CMECH.

(GpoHTATIBHBI]
VHTUBHTyaJTE

15

KoHTposbHO-
00001Ia01HiH YPOK 110
paszeny:
«CtpoeHnue
BelIeCTBa»




Pazoen 3: Xumuueckue peaxkyuu (8 uacos)

16

ITonsaTHEe 0 XUMHYECCKOM
peakuuu. Peakium,
uaynpe 0e3 3MCHEHHUS
COCTaBa BEIIECTB.

Knaccudukanus
XUMHUYECKHUX PEeaKIIHii:
10 YHCIY U COCTaBY
pearupyrouux BelecTs;
10 U3MEHEHHIO CTETIEHEN
OKHCJICHUS JJIEMEHTOB,
00pa3yromux BeIecTBa;
o TeTIoBoMY 3 deKTy;
o (pazoBoMy cocTaBy
pearupyrouux BemecTs;
10 YYaCTHIO
KaTajau3aTopa; o
HaIpaBJICHUIO.
Knaccudukanus mo
MEXaHU3MY
(pamuKaJbHBIC U
HOHHBIE); 110 BUAY
SHEPTuH,
1503020002020 % {011 (7
PEaKIuio
(poToxmmmueckue,
paaualnvoHHbIE,
IEKTPOXUMUYECKUE U
TEPMOXMMHYECKHE)

3HAI0T, KaKue MpPOLECChI
HAa3bIBAIOTCS XMMHUYECKUMHU
pEaKIusIMH, B Y€M UX CYTh.
VcTanaBiauBaoT
MIPUHA]JIC)KHOCTh KOHKPETHBIX
PEaKIMi K Pa3IMYHBIM TUIIAM
M0 Pa3IUYHBIM MMPU3HAKAM
KJaccuukanum

(bpoHTATBHBI]
VIH/IMBU/TyaJIE

17

Knaccudukanms
XUMHUYECKHUX PEeaKIIHii,
MPOTEKAFOIINX C
M3MEHEHHEM COCTaBa
BEIIIECTB.

Knaccudukanms
XUMHUYECKUX PEaKIINiA:
10 YUCILY U COCTaBy
pearupyromux BeIecTB;
110 U3MEHEHHIO CTEIIEHEN
OKHCJIEHHS JJIEMEHTOB,
00pa3yromux BeIIecTBa;
0 TETJIOBOMY 3P DEKTY;
1o ¢a30BOMY COCTaBYy
pearupyromux BeIecTB;
10 Y4aCTHUIO
KaTajau3aTopa; 1o
HaIpPaBIIEHUIO.
Knaccudukanus no
MEXaHU3MY
(pagukalibHbBIE U
HOHHBIE); 110 BUAY
SHEPIuy,
VHULUAPYIOLIEH
peaKIuIo
(poTroxumuueckue,
paauanyuoHHbIE,
AIIEKTPOXUMUYECKUE U
TEPMOXMMHUUYECKHE)

3HAaI0T, KaKue MpOoIeCChl
Ha3bIBAIOTCI XMMHUYECKUMHU
peaKIHsIMH, B YEM UX CYTh.
YcraHaBIuBaIoT
MIPUHAJIC)KHOCTh KOHKPETHBIX
peaKiuii K pa3InyHbIM TUTIAM
10 Pa3JIMYHBIM MTPU3HAKAM
KIaccupuKanuu

(pOHTANBHBI]
VHTUBH/TyaJTE

18

CKOpOCTh XMMHUYECKOI
peakunu

CKOpOCTh TOMOT€HHBIX U
TeTEPOreHHBIX PEAKIIUM.

3HaKOMATCS C HOHATHEM
CKOpOCmb XUMUYECKOU

(bpOHTAIIBHBI]
VHIUBUAYAIIE




OHeprusi akTUBALINY.
Binsaue pas3inyHbIX
(bakTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUU:
MIPUPOJBI U
KOHIICHTpALlUU
pearupyromux BEUeCTB,
IO AN
CONPUKOCHOBEHUS
pearupyroIumx BeLeCTB,
TEeMIIepaTyphl,
KaTaJIn3aToOpOB.
I'omoreHHslit 1
reTePOreHHbIN KaTaJIn3.
CpaBHeHue GepMEHTOB C
HEOPTraHUYECKUMHU
KaTaJn3aTopaMu

peaxkyuu. 3HAIOT HaKTOPHI,
BIIUAIONINE HA CKOPOCTh
peakuuii. 3HaKOMATCS C
MOHSATUEM O KaTalIn3aTope U
MeXaHHU3Me ero AeHCTBHUS.
3HaKoMSATCS ¢ pepMEHTaMU-
OMoKaTaIM3aTOPaAMHU

19

O6parumocThb
XUMHYECKUX PEaKIUi.
XUMHU4YECKOe
PaBHOBECHE U CITOCOOBI
€ro CMEIICHUS

O6parumbie u
HeoOpaTUMbIe
XUMUYECKHUE PEaAKIINH.
XuMHUYECKOe
paBHOBECHE. Y CIIOBUS
CMEUICHUSI XUMUYECKOTO
paBHoOBecus. [IpuHuun
Jle lllaTenwe. 3akoH
JIEUCTBYIOIIUX MACC IS
PaBHOBECHBIX CHCTEM.
KoHcTaHTa paBHOBECHS

3HAKOMATCS C
KJaccupuKaluen XuMUYeCKUX
peakumii (0OOpaTHMbIE U
HEeoOpaTUMBbIe),

MOHATHEM XUMUYECKOe
pasnosecue U yCIOBUSIMU €T0
CMEIICHUS

(bpoHTATHHBI]
VH/IMBU/TyaJIE

20

Ponb Boabl B
XUMHYECKUX PEAKIIUSX.

Ponb BOAEI B
MIPEBpAIICHUH BEIIECTB.
Knaccudukanus
BEIIECTB I10
PacTBOPUMOCTH B BOJIE:
pacTBOpHUMBIE,
MajopacTBOPUMBIE U
MPaKTUYECKH
HEpacTBOPHUMBIE.
PactBopenue kak
(bU3UKO-XUMHYECKUN
npouecc. Peakuuu
TUAPATALINH.

21

['upponus.

[Tonsitue eudponus.
IM'aaponu3 opraHUYECKUX
BemecTB. bruomornaeckast

POJIb THAPOJIH3a B
OpTraHU3Me YeIoBeKa.
Peakiuu ruaponmsa B

TTPOMBIIIIJICHHOCTH.

IMuaponu3 xkapOoumoB,
CUITUITUI0B, pochuaoB

3HaKOMSTCA C THIIAMU
TUAPOJIN3a COJIeH U
OPraHUYECKUX COCTUHEHUHN

22

OKUCIIUTETBLHO-
BOCCTAaHOBUTEIILHEIE

OKHUCIUTENBHO-
BOCCTAaHOBUTEJILHEIE

3HaKOMATCS C
OHSITUAMHU OKUCTIUMETb, B0CC




peaKkuuu. DINEKTPOIHU3.

peakmuu (OBP).
Okucnenue u
BOCCTAHOBJICHHE.
OKHCIUTEIN U
BOCCTAHOBHUTEIIH.
CocraBieHue ypaBHEHUI
OBP meTonom
3JICKTPOHHOI0 OajaHca.
DJIEKTPOJIN3 PACTBOPOB U
pacIuiaBoB

Mmanosumensb, OKUCIeHue, 60CC
manosierue. 3HaI0T OTINYUS
OBP ot peakiuuii HOHHOTO
oomena. CoCTaBIISIOT
ypaBHeHuss OBP metonom
AJIEKTPOHHOTO OaslaHca

23 KoHTposibHO- Jlabopamopuas paboma
0000l ypok 1mno «O3naxomnenue ¢
pazneny: KoJl1eKyueil HeMemasnoe)
«XuMHYecKue
peaKkuumn»
Pazoen 4: «Bewecmea u ux ceoiicmea (9 uacos)
24 Mertaibl u ux cBoiicta | [lonoxkenue meramioB B | 3HAIOT OCHOBHBIE METAILIBL, UX | PPOHTAIBHBII
[1CXD Menpeneena. o011re cBOMCTBA. VHIUBUYaJIk
MeTtannuueckast CBSI3b. XapakTepus3yrT CBOMCTBA
OO6mue puznueckue METaJUIOB, ONUPAsICh HA UX
CBOMCTBA METAJLJIOB. nosnoxenue B [lepuoanueckoi
XUMHYECKUE CBOMCTBA CHCTEME U CTPOCHHUE aTOMOB
METaJIOB.
B3aunmoneiictBue ¢
MPOCTHIMU U CIOKHBIMU
BemecTBaMu. OKCUIIBI U
TUAPOKCH/IBI
MEePEXOTHBIX METAJIIOB.
3aBUCUMOCTh UX CBOMCTB
OT CTETICHU OKHCJICHHS
MeTasuia
25 O61mue cnocoobl OcHoBHbIE CIOCOOBI [TonumaroT cyThb (pOHTANBHBI]
MOJIYYEHHUS] METAJUIOB. | MOJIYYEHUSI METaJIOB. METaJUTyprHU€CKHUX MPOIECCOB. | MHAUBUIYAIIE
Koppo3sus Onextponus. Koppos3us: | 3HakoMATcs ¢ npuynHaAMH
MPUYUHBI, MEXaHU3MBbI KOPPO3UH, OCHOBHBIMU TUIIAMU
MPOTEKaHUs, CIOCOObI U CI0CO0aMH 3alUThI OT
MpeA0TBpALICHUSI. KOpPpO3UH
Crnernuduueckne BUIBI
KOPPO3UU U CTIOCOOBI
3amuThel. CocTaBiIeHUE
ypaBHeHuii OBP
AJIEKTPOJIN3a
26 Hemerannsl u ux [Tonoxenue HeMeTauioB | 3HAKOMATCS C OCHOBHBIMHU
cBorictBa. biraroponusie | B IICXD Menaeneena. HeMeTalJIaMH, NX CBOMCTBAMM.
ras3bl Kouduryparnms XapakTepus3yrT CBOICTBa

BHEITHETO 3JICKTPOHHOTO
CJI051 HEMETAJLIIOB.
IIpocTeie BemecTBa
HEMETAIUIBl: CTPOSHHUE,
(U3UYECKHEe CBOMCTBA.

HEMETaJUIOB, OMUPAsICh HA UX
nosnoxxenue B [lepuonnueckon
cucTeMe. 3HaKOMSITCS C
001acTAMHU IPUMEHEHUS
0JIarOpOAHBIX Ta30B




XuUMHUYecKHue CBOMCTBA.
Baxxueimnine okCuIbI,
COOTBETCTBYIOLINE UM
TUJIPOKCHUJIBI U
BOJIOPO/IHbIC
COCIMHECHUS
HeMmeTauioB. IHepTHBIE
rasel. I3sMeHenmne
KHCJIOTHBIX CBOMCTB
BBICIIIUX OKCHJIOB U
TUIPOKCU]IOB
HEMETAJVIOB B IEpUOAAX
U rpymnmnax. 3aBUCUMOCTb
CBOMCTB KHCJIOT OT
HeMeTaJliIa

27

Kucnorsl.

Crpoenue,
HOMEHKJIaTypa,
KJ1accuukanus u
CBOICTBa KUCIIOT.
Baxueiiue
MPEJICTAaBUTENN ITOTO
kiacca. OcobeHHocTH
CBOMCTB CEpHOM U
a30THOM KHUCJIOTEI,
MYpaBbUHOHN U YKCYCHOMN
KHCJIOTBI

OcBanBaroT Kiaccu(puKaIuio,
HOMEHKJIATypy KUCJIIOT.
XapakTepu3yroT UX CBOWCTBA

(bpoHTATBHBI]
VH/IMBU/TyaJlE

28

OcHoBaHus.

Crpoenue,
HOMEHKJIATypa,
KIaccupuKanus u
CBOMCTBA OCHOBAHMIA.
PactBOpuMBIC U
HEpPacTBOPUMBIE
OoCHOBaHus. Baxkaeime
MPEICTaBUTENN KJlacca.
OcoOeHHOCTH
OpTraHUYECKUX
OCHOBaHHUI1

OcBauBaroT Ki1accu(puKaIuio 1
HOMEHKJIATYpy OCHOBaHUU.
XapakTepusyroT UX CBONCTBA

(GpoHTATBHBI]
VHTUBHTyaJTE

29

Comu

Ctpoenue,
HOMEHKJIATYypa,
Kiaccuukanus u
CBOMCTBA COJIEH.
Kucnsie, cpennne n
OCHOBHBIE COJIH.
Baxneimme
MPEACTaBUTENH Kiacca.
KommnnekcHble coim,
KPUCTAJUIOTUAPATHI

OcBauBaroT KjacCU(PUKALHUIO U
HOMEHKJIATypy COJIEH.
XapakTepu3yroT UX CBOWMCTBA

(GpOHTANBHBI]
VHTUBHTyaJTE

30

I'eneTnueckas cBsI3b
MEXKy KJlaccamu
COETUHEHUN

ITonsTue o
Te€HETHYECKOM CBSI3U 1
TEHETUYECKUX PsiIax B
HEOPraHWYECKOU XUMUH.
I'enernueckue psibl

3HAKOMSTCA € BaXXKHEUIINMU
CBOMCTBAMHM M3YYEHHBIX
KJIACCOB HEOPraHUYECKUX
COEeIUHEHNN

CaMOCTOSITEI!
paborta




MeTajjla ¥ HeMeTalla.
I'enernueckue psibl

OpraHUYECKUX
coeguHeHnuii. [Tonsatue o
KOMIIIEKCHBIX
COCAUHEHMSIX
31 O600mmenue u CucrtemaTuzanus 3HAIOT OCHOBBI (bpOHTAJILHBI]
CUCTEeMAaTH3aIusl 3HAaHUH | MaTepuala 1o TeMe: KJIacCU(UKALIUU 1 WHIBUTyaJTE
0 pazjaeny. «Heopranunyeckue HOMEHKJIATYPbI
«BemecrBa u ux BemiecTBay. OTpaboTka HEOPTaHMYECKUX BEIIECTB.
CBOMCTBA» TEOPETUYECKOTO 3HaIOT Ba)KHEHIIINE CBOMCTBA
MaTepuaia B paMKax W3YYCHHBIX KJIACCOB
NAHHOU TEMBI coequuennii. COCTaBIISIIOT
YpaBHECHHS PEAKIIUH B MOHHOM
Buzae u OBP
32 KonrtpomnbHo- [TpoBoasT peduiekcuio
00o01aromii ypok mno COOCTBEHHBIX JOCTHXECHUU B
pasneny: [MO3HAHUU CBOMCTB OCHOBHBIX
«BemecrBa n ux KJIACCOB HEOPTaHUYECKUX
CBOICTBA» BEILIECTB U XUMHYECKUX
peakiuii. AHaATU3UPYIOT
pe3yJbTaThl KOHTPOJBHOU
paboThl U BBICTPAUBAIOT MYTH
JIOCTYDKEHUS YKETAEMOI0
YPOBHS YCTIEUTHOCTH
Hmozosoe nosmopenue (1 uac)
33 AHanmm3 KOHTPOJIBHOH (bpoHTATHHBI]
paboThI. WHIVBUIYaIlk

Hroro: 33 yuaca

JlaGopaTopHsbIx pador - 9




