[Tpunoxenue Nel k OOIT OO

MY «I'posuenckuit POO»

MyHununajibHoe 61o01KeTHOe 00meobpa3oBaTe/IbHOE YIpekIeHHE
«CPEJHSS OBIIIEOBPA3OBATEJIBHAS LIKOJIA CT.IIETPOITABJIOBCKASI
I'PO3ZHEHCKOTO MYHUIIUITIAJIBHOI'O PAHOHA» YEYEHCKOM PECIIYBJIUKH
(MBOY «COIII cr. Ilerponapiosckas ['po3HEHCKOr0 MyHUIHUIIAIBHOTO paiiona» YP)

MYV «I'posuencku POO»
MyHHIHIAIBHE 0I0KeTHH IOKbapajemapan XbyKMaT
HOXYMIH PECIIYBJMKHH «CObJKA-TTAJIMH MYHUIUIIAJIBHA KIOIITAH
IETPOIIABJIOBCKHM FObPTAH IOKKBEPA IOKBAPAJIEHIIAPAH IHKOJIA»
(MBIOXb HP «Cobmka-I'Tanus Myruiunansau klomran ITerponasnoscku obpran FOIOIID»)

PACCMOTPEHO COT'JJACOBAHO

Pyxopoayrens MC 3am. upexTopa no Y BP
W 3ybapuena X.X. ﬁ% ~Jlamaesa T.b.

[Tporokon Nel [TpoToxon Nel

ot «30» 08 2022 1. ot «30» 08 2022 1.

Pa0ouasi nporpamma

y4eOHOTro NpeaIMeTa

«XUMHUA »
s 8-9 kiIaccoB

Ha 2022-2023 y4eOHBIHi roj

CocrasuTtenb: Ucaesa I1.M.
VYuurens XUMHUSI

ct. [lerpomnaBnoBckas-2022



IHosicHuTEeALHAA 3aMHUCKA

Pabouas nporpamma npeameTHON 00gacTu «XumMus» ais 8-9 kimaccoB
COCTaBJIEHA HA OCHOBE:!

o ®epnepanbHoro 3akoHa Ne273-03 ot 29.10.2012 r. «O0 obpa3oBanuu B
Poccuiickoit @enepannmn»

e [Ipukazom MOuH P® ot 31.12.2015 Ne 1577 «O BHECEHUN U3MEHEHUI B
(denepanbHbIil rocy1apCcTBEHHBIN 00pa3oBaTENbHbIA CTAHIAPT OCHOBHOTO OOIIETO
oOpa3oBaHus, yTBEPKAEHHBIN NprukazoM MuHuctepcTBa 00pa3oBaHUs U HAYKU
Poccuiickoit @enepanuu ot 17 nexadbps 2010 1. Ne 1897»;

o [Ipuka3 MunucrtepcTBa o6pa3oBanus u Hayku Poccuiickoit @eaepannu ot
08.06.2015 r. Ne 576 «O BHeCeHUU U3MEHEHHH YTBEPKACHUH B (hefepabHBbIMI
nepeueHb y4eOHUKOB, PEKOMEHIYEMbIX K MCIIOJIb30BaHUIO MPU pean3aliuu
MUMEIOIIUX TOCYIapPCTBEHHYIO aKKPEeAUTALUI0 00pa30BaTEIbHBIX TPOrPAMM
HAYaJIbHOTO 00II[ero, OCHOBHOI'O 00IIIET0, CpeIHero 001Iero oopazoBaHus,
yTBEPKACHHBIN prKazoM MuHuCcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepanyu oT 31.03.2014 1. Ne 253»;

e ABTOpCKOI IIporpaMMbl yaeOHO-MeToanueckoro komruiekca I'. E. Pymsutuc, @. T
®denpaman, 8-9 kiraccoB o01e0Opa3zoBaTeNbHBIX yupexaenuid, 2019;

e B coOTBETCTBUM C OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO
oOpa3zoBaHUs
«MBOY «COIII ct. ITetponaBnoBckasi»

e (CucreMa OlICHUBAHUS M HOPMBI OIICHOK IpuUjararoTcs (MIpUI0KEHHE ).



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA OBYYAIOIIMMUCS OOII OO0
OcHOBHBIE 0)KHIaeMble Pe3yJIbTAThI

®denepanbHblii TOCYAAPCTBEHHBIM 0O0pa30BaTENbHBIA CTaHAAPT YCTAHABIMBAET
TpeOOBaHMSA K JUYHOCTHBIM, METANpPEIMETHBIM M MPEAMETHBIM pe3yJibTaTaM
00y4Jaromuxcs, OCBOMBIINX OCHOBHYIO 00pa30BaTelIbHYIO MPOrpaMMy OCHOBHOT'O O0IIIETO
oOpa3zoBaHus.

Bo Bcex mpeaMeTHBIX, METanpeIMETHbIX M MEXIUCHUILUIMHAPHBIX MpOrpaMMax
IEJIEBbIE YCTAHOBKHU MO JOCTHKEHHUIO TMJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMBbl SBISIOTCS OTpaxkeHueM obuieil uenu [IporpamMmbl HIKOIBI
C YTOYHEHUEM U KOHKpeTH3aluen. B pesynbTare peanuzainyu OCHOBHOM 00pa3oBaTesIbHON
IpOorpaMMbl OCHOBHOT'O 0OIIEero 0O0pa3oBaHUs IUIAHUPYETCS JIOCTHYb CIEAYIOIIHNX
pE3yJIBTATOB:

»  JIMYHOCTHBDBIX, BKIIOYAIONIUX TOTOBHOCTH M CIOCOOHOCTH OOYYarOIIMXCS K
CaMOPAa3BUTHIO M JTUYHOCTHOMY CaMOOIIPECIICHHIO, C(HOPMUPOBAHHOCTh MX MOTHBAIIHH
K OOyUYCHHUIO U IIeJICHAIIPABICHHON MO3HABATEILHOM JCATEIPHOCTH, CHCTEMBl 3HAYMMBIX
COIMAJIBHBIX M MEXKIWYHOCTHBIX OTHOIICHHWM, IICHHOCTHO CMBICJIIOBBIX YCTaHOBOK,
OTPKAIOIIUX JUYHOCTHBIE U TPAKIAHCKHE IMO3UIMU B JCATEILHOCTH, COIMAIbHBIC
KOMITETCHIIUH, MPaBOCO3HAHHWE, CIOCOOHOCTh CTAaBUTh €M U CTPOUTH J>KU3HCHHBIC
IUJIaHBI, CIIOCOOHOCTh K OCO3HAHHMIO POCCHMCKON HIACHTUYHOCTH B TOJIMKYJIHTYPHOM
COITUyME;
» METANPEIMETHBIX, BKJIFOYAIOIIIHUX OCBOCHHBIE O6yanOHII/IMI/IC$I
MEXIIPEMETHbIE TOHSTUS W YHUBEpPCAJIbHBIC Yy4YeOHbIE JEUCTBUA (PETYISATHBHBIC,
MO3HaBaTEIbHbIC, KOMMYHHKATHBHBIE), CIIOCOOHOCTh HMX HMCIIOJIB30BaHUS B Y4eOHOM,
MO3HABATEILHON W COLMAJIBHOW TPAKTHUKE, CaMOCTOSTEIBLHOCTh IUIAHUPOBAHUS W
OCYIIECTBIICHUS YYCOHOU NESITCIHPHOCTH W OPTraHHM3allud y4eOHOTO COTPYIHHYECTBA C
MearoraMM M CBEPCTHHKaMHM, ITOCTPOCHHE HMHAMBUIAYyAIHBHOW 00pa3oBaTeIbHOM
TPaCKTOPHH;

> IIPEJMETHBIX, BKIIOYAIOUINM OCBOCHHEIC 06yqa}omHMHc;1 B XOIC HU3Yy4YCHUS
y4eOHOro mpeaMeTa YMEHHS ClielmupruIecKue Ui JaHHOK MPeaMETHON 00JIacTH, BUJIBI
NEATCIIbHOCTH 10 TTOJIYyYEHHIO HOBOT'O 3HAaHMS B paMKaxX Y4eOHOTO MpeaMera, ero
mpeoOpa3oBaHUI0 W TPUMEHCHHIO B YYCOHBIX, YYCOHO-TIPOSKTHBIX M COIHAJIBHO-
MPOCKTHBIX CHUTyallusX, (OPMHUPOBAHHUE HAYYHOTO THIA MBIIUICHUS, HAYYHBIX
MPEACTABICHUN O KIFOYEBBIX TCOPHUSAX, THUIAX M BUJAX OTHOIICHHWM, BIIAJICHHC HAyYHOM
TEPMHUHOJIOTUEH, KITFOUYEBBIMU IMOHATHIMHU, METOJIAMH M TIPHEMaMHU.



Ilnanupyembie pe3y/ibTaThbl U COACPKAHME NPEAMETHOM 001aCTH

«EcTecTBeHHO-HAYyYHBbIE NIPeIMEThD> HA YPOBHE OCHOBHOI'0 0011ero 00pa3oBaHus

N3yuenue mnpeameTHoi obnactu «EcTeCTBEHHO-HAay4HbIE MPEAMETHD) JTOJKHO
00eCIeUnTh:

— (dbopMUpOBaHUE 1IEJIOCTHON HAYYHOW KapTHUHBI MUPA;

— NOHMMaHUE BO3pACTAIOIIEH POJMM ECTECTBEHHBIX HAayK ¢ HAy4YHBIX
WCCIIEJIOBAaHUN B COBPEMEHHOM MHpE, TOCTOSHHOTO TPOIEcca SBOJIOIMUHA HAyYHOTO
3HaHWs, 3HAYMMOCTH MEKyHAPOTHOTO HAYIHOTO COTPYIHUYECTBA;

— OBJIJICHHE HAYYHBIM ITOIXO0JIOM K PEUICHHUIO Pa3INYHbBIX 3a/1a4;

— OBIIAZICHHE YMEHUSMU (QOPMYIUPOBATH THUIOTE3bl, KOHCTPYHPOBATh,
POBOJIUTH IKCTICPUMEHTBI, OIICHUBATh MOJYUYECHHBIC PE3YIIbTATHI;

— OBIIQZICHHE YMEHHEM COIOCTABIATh SKCIIEPUMEHTAIBHBIC U TEOPETHICCKHE
3HAHMSI C OOBCKTUBHBIMU PEATUSIMH KU3HH;

— BOCIIUTAHUE OTBETCTBEHHOTO W OEPEKHOTO OTHOIICHHS K OKPYXKaromleH
cpene;

— OBIIQJICHHE SKOCUCTEMHOHN TO3HABATEILHON MOJENBI0O M € NMPUMEHEHHE B
IEJISIX MPOTHO3a SKOJOTUYECKUX PUCKOB JIJISL 3I0POBbsI JIIO/IEH, 0€30MacCHOCTH KU3HH,
KayecTBa OKPY>KaIOIIEH Cpebl;

— OCO3HAHHE 3HAYMMOCTH KOHIICTIIIMHA YCTOMYHUBOTO PA3BUTHS;

— dbopmupoBaHue ymeHuUW Oe3omacHoro U A(MQPEKTHBHOTO HCIIOIB30BaAHUS
nabopaTopHOro 000pyI0BaHUS, POBEIECHUS TOYHBIX U3MEPEHUN U aJeKBATHOW OIEHKU
MOJIYYEHHBIX PEe3yJbTAaTOB, MPEICTABICHUS HAYYHO OOOCHOBAaHHBIX apTyMEHTOB CBOMX
JEHCTBUM, OCHOBAHHBIX Ha MEKIIPEAMETHOM aHANIM3€ YUeOHBIX 3a/1a4.

Xumusq:

1) dbopmupoBaHue mMepBOHAYAIBHBIX CUCTEMATHU3UPOBAHHBIX MPEACTABICHUNA O
BEIIECTBAX, UX MPEBPALICHUIX U IIPAKTUYECKOM NMPUMEHCHUU; OBJIAJICHUE MMOHITUWHBIM
arrmapaToM U CUMBOJIMYECKUM SI3IKOM XUMUU;

2) oco3HaHHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JIaCTH
COBPEMEHHOI'O0 €CTECTBO3HAHMS, XHWMHUYECKHX NPEBpPAllCHUA HEOPraHUYEeCKUX U
OpraHUYECKUX BEIIECTB KAK OCHOBbI MHOTHX SIBICHHH >KMBONM M HEXKUBOW MPHUPOIBI;
yIi1yOJIeHUE PEeACTaBICHUN O MaTepUaJIbHOM €IMHCTBE MUPA;

3) oBlIajgeHHWE OCHOBAaMHM  XMMHUYECKOHM  TIPAMOTHOCTU:  CIIOCOOHOCTHIO
aHAJM3UPOBATH U OOBEKTUBHO OIICHUBATH KU3HEHHBIE CUTYAIlMU, CBSI3aHHbIC C XUMUEH,
HaBbIKaMU 0€30IMacCHOr0 OOpalleHusi ¢ BELIECTBAMU, HCIOJIb3YEMbIMU B MOBCEIHEBHOM
KU3HU; YMEHUEM aHAIU3UPOBATh U TUIAHUPOBATH IKOJIOTHUECKH 0€30MacHOE MOBEICHUE B
LEJIAX COXPAHEHUS 3J0POBbS U OKPYKAIOLIEH CPEbI;



4) hbopmupoBaHUE YMEHUMN YCTAaHABIMBATH CBSI3U MEXAY PEAIbHO HAOI0AaeMbIMU
XUMUYECKUMU SBJICHUSIMU M TIPOLIECCAMU, MPOUCXOAIIUMH B MUKPOMHUPE, OOBIACHITH
MPUYMHBI MHOT000pa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK)Ke 3aBUCUMOCTb ITPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5) mpuobpeTeHne OnbITa UCTIOIH30BAHMS PA3TMYHBIX METOJOB U3YUYCHHUS BEIIECTB:
HAOMIOJIEHNST 3a HMX TNPEBPANICHUSIMH TPH TPOBEACHUM HECIOXKHBIX XUMHYECKHX
AKCIIEPUMEHTOB C UCIIOJIb30BAHUEM JIa0OPATOPHOIO 000PYI0BAHUS U IPUOOPOB;

6) gopmupoBaHue NpeACTAaBICHUN O 3HAYEHUM XMUMHYECKON HAayKd B PEIICHUH
COBPEMEHHBIX IKOJIOTUYECKUX MPOOJIEM, B TOM UUCIIE B IPEAOTBPAILICHUN TEXHOTEHHBIX U
HKOJIOTMYECKUX KaTacTpod;

7) 1uist clenbIX U c1abO0BUAIIMX 00YYaIOIIUXCS: BJIaJIEHUE IPABUIIAMH 3aITUCH
XUMHYECKUX (POPMYII C UCTIOJIB30BAHUEM PENIbePHO-TOUEUHON CUCTEMBI 0003HAUECHUI
J1.bpains;

8) nist 00yHaromMXcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbBSI: BJIa/ICHHE
OCHOBHBIMH JIOCTYITHBIMH METOJIaMH HAYYHOTO TIO3HAHMUSI, UCTIOJIb3YEMbIMU B
xumum(lloonynkm 7 u 8 oonoanumenvno exnrwouensi ¢ 16 gpespansa 2016 zooa
npukazom Munoopnayxku Poccuu om 31 oexaops 2015 zooa Ne 1577).

Xumust (Ilpunoscenue Ne 13 k OOII OOO (Ilanka Nel 3 « Pabouue npoepammuvl o Xumuu
6 8-9 knaccaxy)

OcHOBHBIE MOHATHSA XHMHH (ypoBeHb aTOMHO-MOJIEKYJISIPHBIX
NnpeacTaBJIeHUIN)

[Ipenmer xumuu. MeToapl TMO3HAHWA B XUMHUHU: HAOIIOJIEHWE, AKCIIEPUMEHT,
u3MepeHue. VIcTOUHMKH XuMHUIeCcKo nHOpMaIluK: XUMHIecKas JIuteparypa, MHTepHeT.

Uucteie BemecTBa U cMecu. OuucTka BemecTB. [IpocThie U CIOXKHBIE BEIIECTBA.
MeTtamibl 1 HEMETa/uIbl. XUMHYECKUI 3JIEMEHT, aTOM, MOJIEKyJa. 3HAKH XUMHYECKUX
AJIEMEHTOB. XUMHYecKas hopmyiia. BaleHTHOCTh XUMHYECKUX AJIeMeHTOB. CocTaBiIcHUE
dbopmMynT OMHAPHBIX COSAUHECHHM 1O BAJICHTHOCTH aTOMOB XHMHYECKHX JJICMEHTOB H
OTpeieJICHHE BaJCHTHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB IO (hopMyrnamM OMHApHBIX
coenuueHuit. OTHOCUTENbHAs aTOMHasi Macca. OTHOCUTENIbHAS MOJICKYJIsIpHAs Macca.

du3nyecKue ABICHUS U XUMUUYECKHE peakuuu. [Ipu3Haku u ycinoBus NpOTEKaHUs
XUMUYECKUX peakiuid. 3aKOH COXpaHEHHUs MacChl BEIIECTB MPU XUMHUYECKHX PEaKIUAiX.
XHUMUYECKNE YPABHEHHUS.

OCHOBHBIE KJIaCChl HEOPTraHUYECKUX CoeIMHeHUM. HOMEHKIaTypa HeopraHu4ecKux
BemiecTB. Oxcuapl. OKCHABI METAUIOB U HemeTauioB. Boma. OuncTka BOJbI. Aspanus
BOoIbl. BzammonencTBue BOJBI C OKCHJAAMH METANIOB M HeEMeTauioB. KuCHOTHI,
KJIaccuuKkays U CBOMCTBA: B3aUMOJICMCTBHE C METa/UIaMH, OKCHIAMU METAJLIOB.
OcHoBaHus, KiaccudUKausi U CBONCTBA: B3aMMOJACHCTBHE C OKCHUJIAMU HEMETAJJIOB,



kucioramMu. AM@oTtepHocTb. KucinoTHo - ocHoBHbIE HHANKATOPBL. Conu. CpeaHue comu.
B3anmopericTBue cosiei ¢ MeTallllaMy, KUCJIOTaMH, meaodyaMu. CB3b MEKy OCHOBHBIMHU
KJIaCCAMHU HEOPTaHUYECKUX COCIUHEHUM.

[lepBoHauanbHble TPEACTABICHHUS O €CTECTBEHHBIX ceMeWcTBax (rpymmnax)
XUMHUYECKHUX 3JIEMEHTOB: IIEJIOYHBIE METAIIJIbI, TAJIOTCHBI.

Ilepuoanyecknii 3aKOH M EPUOAUYECKAA CHCTEMAa XUMHYECKHX dJIeMeHTOB /I,
N. MenaesneeBa. CTpoeHue BellecTBa

Ilepuoanuecknii 3akoH. VICTOpHSI OTKPBITHS MEPUOAUYECKOIO 3aKOHA. 3HAUCHHE
NEPUOIMYECKOTO 3aKOHA JUIsl Pa3BUTHUS HAYKH.

[lepronuueckas cucTeMa Kak €CTECTBEHHO - HayYHasi KIIaCCU(PUKALMS XUMUYECKUX
aneMmeHToB. TabnuuHas popma npeAcTaBiIeHUs KIAaCCU(PUKALUA XUMUYECKUX DJIEMEHTOB.
Crpykrypa Tabmuubl «llepmonnueckass cuctema xumudeckux osnementoB JI. .
MenneneeBay. @U3NUYECKU CMBICI MOPSIKOBOTO (ATOMHOI'0) HOMEpPa, HOMepa Meprojia 1
HOMeEpa IpyNIbl (U1l 2IEMEHTOB A - TpyII).

Crtpoenue atoma: siApO U IEKTPOHHAs 00070uka. COCTaB aTOMHBIX SiZIEpP: MPOTOHBI
U HelTpoHsl. M3oTombl. 3aps] aTOMHOIO fJpa, MAacCOBOE YUCIO U OTHOCUTEIbHAs
aTOMHasi Macca. DJIEKTpPOHHAsi 000JI0YKa aToMa. DIIEKTPOHHBIE CJIOW aTOMOB 3JIEMEHTOB
MaJbIX MIEPUOOB.

XuUMHUYecKas CBS3b. DIEKTPOOTPUIIATEILHOCTh aTOMOB. KOBaJIeHTHasi HEMOJISIpHAs
U NOoJIsIpHast CBs13b. MloHHas CBs3b. BalleHTHOCTD, CTENIEHb OKUCIICHUS, 3apsi/l NOHA.

MHoroo0pa3ue XUMUYECKUX pPeaKIuid

Knaccudukainus XUMUYECKUX pEAKIMH: peaklud COCAWHEHHsS, Ppa3JIoKEeHUS,
3aMelleHus, OOMEHa,  JK30TepPMUYECKHE,  DHIOTEPMUYECKHUE,  OKHUCIUTEIHHO-
BOCCTaHOBUTEIIbHBIE, HEOOpATUMBIE, 00paTUMBIE.

CkopocTh XUMUUYECKUX peakiuil. @akTopshl, BIUSIONME HA CKOPOCTh XUMHUYECKUX
PEaKIHnii.

PacTBophl. DNEeKTpoIUTHUYECKAs AUCCOLMAIMS. OJEKTPOJUTHI W HEDJICKTPOIHUTHI.
Katronsl u annoHsl. Jlucconuanusa cojiei, KUCJIOT U OCHOBAaHWN B BOJHBIX PacTBOpPax.
Peakiinu noHHOTO 0OMEHa B pacTBOpPax dJIEKTPOJIUTOB.

MHuoroo0pa3sue BelecTs



OO01mast XxapakTepUCTUKAa HEeMETAJJIOB Ha OCHOBE MX MOJIOKEHHS B TIEPHUOINUSCKOM
cucTteMe. 3aKOHOMEPHOCTH U3MEHEHUS (PU3UUYECKUX U XUMUYECKUX CBOMCTB HEMETAJJIOB
— TPOCTBIX BEHIECTB, HX BOJOPOAHBIX COCAWHEHWI, BBICIIUX OKCHAOB U
KHUCJIOPOJICOJICPKAIINX KUCIOT Ha MPUMEPE SIIEMEHTOB BTOPOTO U TPETHETO MEPUOIOB.

OO6mias xapakTepUCTUKa METAUIOB Ha OCHOBE UX MOJOXKEHUS B MEPUOUYECKOU
cucreMe. 3aKOHOMEPHOCTH U3MEHEHUS PU3UUECKUX U XUMUYECKUX CBOMCTB METANIOB —
MPOCTHIX BEIIECTB, MUX OKCHIOB W THUIPOKCHUIOB Ha MpUMEpPE DJIEMEHTOB BTOPOro U
TPETHETO TIEPUOOB.

3KCHepI/IMeHTaJIbHaﬂ XUMHs

Ha wu3yuyenue »TOro pasgena He BBIJIEISETCS KOHKPETHOE BpEMs, IMOCKOIBbKY
XUMUYECKUI JKCIIEPUMEHT SBISCTCS 00s3aTeIbHOW COCTABHOM YaCThIO KaXKJOTO W3
paszenoB mporpaMmmbl. Paznenenue 1abopaTOpHOro HKCIEPUMEHTAa HAa MPAKTUYECKHE
3aHSATUS U JIaOOPATOPHBIE OMBITHI U YTOUHEHHE UX COJEPKaHUs MPOBOJSITCS aBTOpaMu
pabounx mporpaMM IO XUMHUHM JJI1 OCHOBHOM IIKOJBI. BapwaHT KOHKpeTH3auu
XUMHUYECKOTO0 JKCIIEPUMEHTa M PACHpPECNICHUs] €ro Mo Y4eOHbIM TeMaM MPUBEAEH B
IPUMEPHOM TEMATUUYECKOM TIJIAHUPOBAHUU.

JTuunocmmuvie, memanpeomemnole u npedmemHusle pe3yabmamsvl 0C60CHUA YUEOHO20
npeomema «Xumus)

JINYHOCTHBIMHM pe3yJIbTaTaMU U3yYEHHS peaAMETa «XUMUS» ABISIIOTCS CIEAYIOIINE
YMEHUS:
- Bocriutanue poccuiickoil rpak1aHCKOM UIEHTUYHOCTH: TATPUOTU3MA, JTIOOBU U
yBaxkeHrne K OTeyecTBy, YyBCTBO FOPJOCTH 3a CBOIO POMHY, 3a pOCCHICKYIO
XUMUYECKYIO HAYKY
- ®opMUpOBaHHUE LIEJIOCTHOIO MUPOBO33PEHHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHKH, a TAKKE COLIMAILHOMY,
KyJIbTYPHOMY, SI3bIKOBOMY U JTYXOBHOMY MHOT000pa3ni0 COBPEMEHHOTO MUpa
- ®opMHpOBaHKE OTBETCTBEHHOTO OTHOIIEHHUS K YIYCHUIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU K O0YUYEHUIO U MMO3HAHUIO,
BBIOOPY MPOPUITLHOTO 00pa30BaHUs HA OCHOBE HH(POPMAIIUU O CYIIECTBYIOUITUX
npodeccusix v TMIHBIX MPOGEeCCUOHATBHBIX TpeanodYTeHnit. OCO3HAaHHOMY MOCTPOEHUIO
WHJMBHUAYaJbHBIX 00pa30BaTEIbHBIX TPACKTOPUM C YUETOM YCTOMUHUBBIX
MMO3HABATEIbHBIX HHTEPECOB
- (hopmupoBaHrEe KOMMYHHKATUBHON KOMIIETEHIIMN B 00pa30BaTEIbHOM, OOIIIECTBEHHO
MOJIE3HOM, y4eOHO — UCCIE0BATEIbCKOM, TBOPUECKOW U IPYTUX BUIAX AEATEIbHOCTH
- ®opMupoBaHUE U TOHUMAaHKUE IICHHOCTH 3I0POBOTO U OE37I0MACTHOTO 00pasa KU3HH,
YCBOCHHE MPABWII WHIUBUIYATBHOTO U KOJUIEKTUBHOTO O€30MaCHOTO TIOBE/ICHUS B
Ype3BbIYaWHBIX CUTYAIUAX, YTOXKAAIOIIUX KU3HHU U 3[JOPOBBIO JTI0JIEH
- opmupoBaHuEe MO3HABATEIbHOM HHPOPMALIMOHHON KYJIbTYphl. B ToM umciie pa3Butue
HaBBIKOB CAMOCTOSITEJIbHON PabOThI C yUeOHBIMU OCOOUAMU, KHUTAMHU, TOCTYITHBIMU
MHCTPYMEHTAMH U TEXHUUYECKUMHU CPEICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTUI



- DopMHpPOBaHNE OCHOB 3KOJOTMYECKOI0 CO3HAHMS HA OCHOBE NPU3HAHUS LIEHHOCTH
’KU3HU BO BCEX €€ MPOSBICHUAX U HEOOXOJUMOCTH OTBETCTBEHHOTO , OEPEKHOTO
OTHOLLIECHUS K OKPYXKAIOIIEHN cpelie
-Pa3BuTrE rOTOBHOCTH K PEIICHHUIO TBOPUYECKHX 3aJ1a4, YMEHHUE HAXOUTh aJ€KBATHbBIE
CIOCOOBI MMOBEJEHUS U B3aUMOJICHCTBHE C MApTHEPAMU BO BpeMs y4eOHON 1 BHEY4EeOHOI
JEeSTENbHOCTH, CIOCOOHOCTH OLIEHUBATH MPOOJIEMHBIE CUTYallUU
MeTanpeaMeTHbIMH PE3YJIbTaTAMU U3yUYEHHUS Kypca «XUMUS» SIBISETCS
(dopMupoBaHue yHUBEPCATbHBIX YueOHbIX aeicteuil (Y'Y /).
Ilo3nasamenvuvie YVJ[:
- CamocTOsATENBHO O0OHAPYXKUBATh U (DOPMYIUPOBATH YUEOHYIO MPOOIIEMY, ONIPEAEISTH
1eab y4eOHOU NesATeNbHOCTH, BHIOMPATh TEMY paOOThI
- BoigBuraTths Bepcuu peieHus mpo0aeMbl, 0CO3HABATh KOHEUHBIN pe3ysbTaT, BHIOUpaTh
U3 MPEAJIOKEHHBIX U HCKAaTh CAMOCTOSATEIBbHO CPEJICTBA JOCTHXKEHHUS LIETH.
- CocTaBinsATh (MHAMBUIYATbHO WIH B TPYIINE) IJIaH pelieHus: Mpo0aeMbl (BbIITOJIHEHUS
IPOEKTA).
- PaGoTas no nnany, cBepsATh CBOU ACHCTBUSA C LIETBIO U, TPU HEOOXOAUMOCTH,
UCIPABJIATH OUTMOKH CaMOCTOSTEIBHO.
- B nuanore ¢ yunrtesnem coBepIIEHCTBOBATH CAMOCTOSITENIbHO BhIpaOOTaHHBIE KPUTEPUU
OLICHKH.
Kovmmynuxamuenwvie Y'Y/
- CaMOCTOSITEIbHO OPTaHU30BBIBATH YUEOHOE B3aUMOICHCTBHIE B TpyMIE (OMpeaAesiTh
oO1ue 1eNu, pacpenensiTh POJu, 10roBapUBaThCS IPYT C APYTOM U T.1.).
CpenctBoM (popMupoBaHUs KOMMYHUKATUBHBIX Y'Y [l ciry’KaT TEXHOJIOTUS IPOOJIEMHOTO
auanora (moOyXauuil ¥ NOABOIALINI 11ajor) U padoTa B MaJIbIX IPYIIAX, a TAKKe
UCIIOJIb30BAHUE HA YPOKaX 3JIEMEHTOB TEXHOJIOIUHU IPOAYKTUBHOIO YTCHHS.
IIpeamMeTHBIMHU pe3ynbTaTaMU U3YUYECHHS IPEAMETA «XUMUS» SIBIISIIOTCS :
- @opMHpOBaHUE NIEPBOHAYAIIBHBIX CHCTEMATU3UPOBAHHBIX IPEJCTaBICHUHN O
BELIECTBAX, UX IPEBPALLECHUAX U IPAKTUIECKOM IPUMEHEHUH; OBJIAJICHUE TOHATUIHBIM
annapaToM U CUMBOJIMYECKUM S3bIKOM XUMUU;
- Oco3HaHMe 0ObEKTUBHO 3HAYMMOCTH OCHOB XUMUYECKOM HayKu Kak 00J1acTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMHUYECKUX IPEBPALLECHUNA OPraHUYECKUX U
HEOPraHWYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBIICHUM KUBOW U HEXKUBOW MPUPOIBI;
yriyOsieHrne IpeaCTaBICHU 0 MaTepUaIbHOM €IMHCTBE MHPA;

- OBilaieHue OCHOBAMM XUMHUYECKON TPAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U
OOBEKTUBHO OLICHUBATh )KU3HEHHBIE CUTYAIlHH, CBA3aHHBIE C XUMHUEH, HaBbIKAMU
0e30MacHOro OOpalieHust ¢ BeECTBAMH, UCIIOIb3YEMbIMU B IOBCEIHEBHOI JKU3HU;
YMEHHUEM aHAIM3UPOBATh U INIAHUPOBATH IKOJIOIMYECKH O€30I1aCHOE ITOBEJCHUE B LIENAX
cOepeKeHus 310POBbsl U OKPYKAIOUIEH Cpe.ibl;

- @opMHpOBaHNE YMEHUI YCTAHABIIMBATH CBA3H MEX]y peajbHO HAOII0JaEMbIMU
XUMUYECKUMU SIBJICHUSIMH U MIPOLIECCAMU, IPOUCXOIAIIUMHI B MUKPOMHPE, OOBSICHSTD
IIPUYHMHBI MHOT000pa3usl BEIIECTB, 3aBUCUMOCTb UX CBOWCTB OT COCTaBa U CTPOECHMS, a
TaK’K€ 3aBUCUMOCTb IPUMEHEHHSI BEIIECTB OT UX CBOWCTB;

- [IpuoGpeTenus onbITa UCMOIB30BAHUS PA3TMYHBIX METOJAOB U3yUEHUS BEIIECTB;
HaOJIIOICHMS 32 UX MPEBPALICHUSMU IPH MPOBEJCHUN HECIOKHBIX XUMUYECKUX
AKCHEPUMEHTOB C UCTIOJIB30BaHUEM J1TA00PATOPHOTO 00OPYAOBAHUS U PUOOPOB;

- YMeHHe 0Ka3bIBaTh EPBYIO IOMOILb IPU OTPABIIEHUAX, OKOTaX U APYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMU U J1A0OPATOPHBIM 000PYI0BaHHUEM;



- OBnageHue npruemMamu padoThl ¢ HH(QOpPMALUEN XUMUYECKOTO COAEPKaHNUs,
MPEICTaBICHHOM B pa3Ho (opMe (B BUJIE TEKCTa, (PopmMyJ, TpadUKOB, TAOIUUYHBIX
JTaHHBIX, cXeM, (pororpaduii u ap.)
- Co3nanue OCHOBBI 17151 (POPMHUPOBAHUS UHTEPECA K PACIIMPEHUIO U YIITYOJICHUIO
XUMHYECKUX 3HAaHUHM U BHIOOpAa XMMHUHU KaK MPO(PUIBHOIO MpeAMETa MpU NMEepeXoe Ha
CTyNEHb CpeAHEro (MOJHOT0) o01ero o0pa3oBaHus, a B JaJbHEUIIIEM U B KaUeCTBE
chepsbl cBoe TpodecCUuoHaATBLHOMN AeSATETLHOCTH;
.- DOopMHpOBaHUE NPEICTABICHUN O 3HAYEHUN XUMUYECKOU HAYKU B PELLICHUN
COBPEMEHHBIX 3KOJIOTMUECKHUX MPOOJIEM, B TOM UUCIE B IPEIOTBPAILIEHUH TEXHOT €HHBIX
1 9KOJIOTUYECKUX KaTtacTpod

Cooepircanue Kypca 8 knacc

Pasnen 1. OcHOBHBIE NMOHATHSA XUMHHU (YPOBEHb aTOMHO- MOJIEKYJISIPHBIX
NpeacTABJICHU )

[TpenmeT xumun. XuMHs KaK 4acTh €CTECTBO3HAaHUs. BeniecTBa U Ux CBOMCTBA.
Metobl MO3HAHUS B XUMHUU: HAOII0/ICHHUE, SKCIIepUMEHT. [Iprembl Ge30macHoi padoThI
c obopynoBanrem u BemecTBaMu. CTpOCHHE TUIaMEHU

UYucTteie BemecTBa U cMecu. CiocoObl OUMCTKH BEIIECTB: OTCTAMBAHHUE,
dbunsTpOBaHUe, BRITIAPUBAHUE, KpUCMAIU3ayust, oucmuiiayus. Ou3ndeckue u
XUMUYECKHE SIBIICHUSA. XUMHUUECKUE peakiuu. [I[pru3Haku XUMUYECKUX PEaKIUi U
YCJIOBUSI BOBHUKHOBEHUS U TEUYEHUSI XUMUYECKUX PEAKIIUH.

ATOMBI , MOJIEKYJIBI U MOHBI. BemniecTsa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
ctpoenusi. Kpucramnuyeckue u aMmop@Hbie BemecTBa. Kpucraminueckue peneTku:
MOHHAs1, aTOMHAasi 1 MOJIEKYJIIpHasl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT THUIA
KpUCTAJUIMYECKON perieTKH. [IpocThie U cloKHbIE BelleCTBA. XUMHUYECKUN 2JIEMEHT.
Mertanibl 1 HemeTaubl. ATOMHas eIMHUIA Macchl. OTHOCUTENbHAS. aTOMHAs Macca.
S3bIK XUMHUH. 3HAKA XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeniecTBa. Xumudeckue Gpopmyinbl. OTHOCUTETbHAS MOJIEKYJIIpHAs Macca.
KauecTBeHHBII 1 KOJIMYECTBEHHBINM COCTAB BEMIECTBA. BhIUKCIIEHHE IO XUMUYECKUM
dopmynam. MaccoBas 101151 XHMUYECKUX 3JIEMEHTOB B CJI0)KHOM BEIIIECTBE

BasieHTHOCTh XUMUYECKHX 371€MEHTOB. OnpeiesieHre BaJ€HTHOCTH JIIEMEHTOB IO
dbopmynam OuHapHBIX coenuHeHuid. CocTaBlIeHHe XUMUIECKUX (OPMYIT I1O
BAJICHTHOCTH.

ATOMHO-MOJNEKYISIPHOE YUEHHE. 3aKOH COXPaHEHHUs MacChl BeecTB. KHU3Hb U
neatenbHoCTbM. B. JIoMoHOCOBa. XuMuuyecKkne ypaBHEHHUs. TUIIBI XUMUYECKUX pPEaKIIUN
IIpakTuyeckue padoThI:

o [IpaBuna TexHUKHN 6€30MACHOCTH NP pabOTEe B XUMHUUECKOM KaOHWHETE.
3HaKOMCTBO C JJa0OPATOPHBIM 000PYIOBAHUEM.
e (OuucTKa 3arps3HEHHON MOBAPEHHOW COJIH.
Pac4yernble 3aaun. BerdnucieHne OTHOCUTEIbHON MOJIEKYJISIPHOM MacChl BEIIECTBA IO

dbopmyre. Beruucinenre MacCoBOM JOIM DJIEMEHTa B XUMUYECKOM COCTHHCHHH.
VYcranoBnenue npocreiiieid GopMysbl BEMIECTBA MO MACCOBBIM J0JISIM 3JIEMEHTOB.
Brruncnenus no XuMUYECKUM YPaBHEHHSIM MaCChl HJIM KOJIMYECTBA BEIIECTBA 10



M3BECTHOM Macce WM KOJIMYECTBY OJTHOTO M3 BCTYMAIOIINX WU MOTYyYAOIIUXCS B
pEeaKIuu BEUIeCTB.

Kucnopoa. Haxoxnenue B npupose. [lonyuenue kuciopoaa B 1abopatopuu u
MPOMBINUIEHHOCTH. PU3NYECKUE U XUMUYECKUE CBOMCTBA Kuciopoaa.. [I[pumenenne
kuciopoaa. Kpyrosopor kucnopoaa B npupoje. O30H , amaoTponus Kuciaopoaa. Bozmyx
M €ro COCTaB. 3aiuTa aTMoCcPEepHOro BO3/lyXa OT 3arps3HEHUM.

Bonopon. Haxoxnenue B ipupose. [lonydenne Bogopoaa B jabopaTopuu v
NPOMBINUIEHHOCTU. DU3nyecKkrne 1 XUuMUYECKUE CBOMCTBA Bogopoaa. Bogopox —
BOCCTAHOBUTENb. Mepbl 6e30MmacHOCTH npu paboTe ¢ BogopoaoM. [Ipumenenue
BOZOpPOAA.

Bopna . Meroas! onpeaeneHust cCoctaBa BOAbl — aHalu3 U cuHTe3. Dusznueckue u
XUMUYECKHE CBOMCTBA BO/BL. Bosia B mpupoie u crocoObl €€ OUUCTKUA. Adpaliusi BOJIbI.
XuMH4ecKue cBorMcTBa BObL. [IpuMenenue Boabl. Boga — pactBopurens.
PactBopumMocTs BelecTB B Boje. OnpeaeaeHne MacCoOBOM 10JIU paCTBOPEHHOTO
BEILIECTBA.

KonnuectBennbie oTHOmEeHus B xumuu. KonndectBo Bemniectsa. Monbs. MonsipHas
Macca. 3akoH ABorajipo. MoJsapHbIii 00beM Ta30B. OTHOCUTEIbHAS TUIOTHOCTh T'a30B.
OOBbeMHBIE OTHOIIICHUS Ta30B NP XUMUUYECKUX PEAKIIUSX.

Baxuelinime ki1accbl HEOPraHUYECKuX coeJuHEeHU. OKCUABI: COCTaB,
kinaccudukarus. OCHOBHBIC U KUCIIOTHBIE OKCHIbI. HOMEHKIaTypa OKCHIOB.
du3nYecKue U XUMUYECKHE CBOMCTBA, MOIYyUYeHUE, IPUMEHEHUE OKCHUJIOB.

Iunpoxcuasl. Knaccudukanus ruapokcunoB. OcnoBanusi. Coctasn. lenoun u
HepacTBOpUMBbIE OCHOBaHUsA. HomeHknaTtypa. dusndeckne U XUMUYECKHUE CBOMCTBA
ocHoBaHui. Peaknus Hertpanm3anuu. [lonydaenue. [Ipumenenne. AmdoTepHbie OKCHIBI
Y TUAPOKCHUIBI

Kucnotsl: coctas, kiaccuduxanus 1 HoMeHKIaTypa. Ou3ndeckue U XUMHUYECKUe
CBOMCTBA KUCJIOT. BBITECHUTENBHBIN PSAJI METAIIIOB

Conu.: cocta, kinaccuukaius 1 HOMeHKIaTypa. OU3nYecKue U XUMUYECKUE
CBOMCTBa coJiel. PacTBOpUMOCTH cosieii B Boje. XUMHUUECKUE CBOMCTBA COJICH CIIOCOOBI
noay4yeHus cotieit. [I[pumenenue coseit

I'enernueckas CBs3b MEXKJYy OCHOBHBIMU KJIaCCAMU HEOPTraHUUYECKUX COCIMHEHUM.

Paznen 2. Ilepuoanyeckuii 3aKOH ¥ MEPUOAUYECKAS CHCTEMA XUMHUYECKHX
sjemeHTOB [[.M.MenneneeBa. CTpoenue aroma

[lepBbie MOMBITKY KIAcCU(DUKAIIUN XUMUYECKUX d7eMeHTOB. [loHaTHE 0 Tpymnmax
CXOJIHBIX 3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA MIETOYHBIX METAJIJIOB U FaJIOTEHOB.
biraropoansie rassl.

ITepuonnuecknii 3axoH /. 1. Menneneesa. [lepunoanueckas cucrema Kak
€CTECTBEHHO-HAay4YHas KIIacCU(UKAIUS XUMUIECKUX dTIeMeHTOB. Tabnuunas ¢popma
MPEICTaBICHUS KiIacCU(PUKAIIUSI XUMUYECKUX deIeMeHTOB. CTPYKTypa TaOIHIIbI
«Ilepuonuueckas cucrema xumudeckux sneMentoB [[. 1. MenneneeBa» (KopoTkast
dbopma): A- u b- rpynmbl, ieproibl. GU3UYECKUN CMBICI OPSIIKOBOTO JIEMEHTA,
HOMEpa nepuojia, HoMepa rpynmsbl (sl JIEMEHTOB A-Tpymm).



Crtpoenue atoma: iIpo U 3EKTpOHHasA 000s04ka. COCTaB aTOMHBIX sI/I€p: MPOTOHBI
Y HEUTpOHBL. M30TONBI. 3apsa aTOMHOTO sAIpa, MacCCOBOE YUCIIO, OTHOCUTEIbHAS
atomHast macca. CoBpeMeHHasi GOpMYIHPOBKA MOHATUS «XUMUYECKUN AIEMEHTY.

DnexkTpoHHAast 000JI0UKa aTOMA: MOHATHE 00 YHEPreTUYECKOM YPOBHE, €r0 EMKOCTH.
3anoJIHEHHE JIEKTPOHHBIX CIOEB y aTOMA 3JIEMEHTOB IIEPBOTO — TPETHETO MEPHOIOB.
CoBpemeHnHast GopMyIupOBKa NEPUOJUYECKOTO 3aKOHA.

3HadyeHUe nepuoandeckoro 3akona. Hayuneie nocrskenus [[.M.Menneneesa :
HCIIPABJICHUE OTHOCHUTENIBHBIX ATOMHBIX MAacc, IEPECTAHOBKA XUMHUUYECKUX JJIEMEHTOB B
nepuoandeckon cucreme. Kusnsp u nesrensHocTs . M. Menaeneesa.

Crtpoenne atoma. CoctaB aTOMHBIX saep. DNAeKTpoHbl. M30Tonel. CtpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB NepBhIX 20 251eMeHTOB niepuoauueckoit cucteMsl 1. U.
Menpeneena.

JlabopaTopHble onbIThI. B3anMoaelicTBuE ruIpOKCUIa HUHKA C PACTBOPAMH

KHUCJIOT U IIIEJTOYEN.

Paznen 3 Ctpoenue Bemects (7 4)

DNEeKTPOOTPHUIIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. OCHOBHBIC BUbI XUMHUUECKOM
CBSI31: KOBAJICHTHAs HETIOJIIpHAsi, KOBAJICHTHAs MOJIsIpHasi, HOHHas. BameHTHOCTD
AJIEMEHTOB B CBETE JIEKTPOHHOU Teopun. CteneHb okucienus. [IpaBuna onpeneneHus
CTETMIEHU OKHCJICHUS DJICMEHTOB.

Cooeporcanue Kypca 9 knacc

Paznen 1. MHorooGpasue XUMHUECKUX PEaKIIHMA
Kiaccudukanys XuMUUeCKUX PEaKIIUi: peakiiui COSTUHECHMUS,
pasliokeHus, 3amenieHus, ooOmeHa. OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.
Okucnurenb, BOCCTAHOBUTENb, MPOIIECCHl OKUCICHUA U BOcCcTaHOBJIEHMS. CocTaBiIeHUE
YpaBHEHUN  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIMM C TMOMOIIBIO  METoAa
AJICKTPOHHOTO OajaHca.
TemnoBeie 3(PhEeKTh XUMHUUYECKUX PEAKIHUA. DK30TEPMHYECKUEC U DHIOTCPMHUUYCCKHE
peakuuu. TepmoxumMuueckue ypaBHeHUs. Pac4€Thl 0 TEPMOXUMUYECKUM YPaBHEHUSM.
CKOpoCTh XMMHUYECKUX peakiui. DaKTophl, BIUSIONIME HA CKOPOCTh XHMHYECKUX
peakuuii. [lepBoHavanbHOE IPEACTABIECHNUE O KaTAJIA3E.
Oo6paTtumsble peakuun. [IoHITHE 0 XUMHYECKOM PaBHOBECHH.
XUMHUYECKHE PEaKIUi B BOJHBIX pacTBOpax. IJIEKTPOJUTHI U HEIJICKTPOIUTHI. MOHBI.
KaTtuons! u auvonsl. [ uopamnas meopus
pacmeopos. DIEKTPOIUTUUECKAS JUCCOLMAIMS KUCIIOT, OCHOBaHUM
u coneid. Crnalble U CUIIbHBIC DJIEKTPOIUTHI. CTENEeHb JUCCOIIUAITUH.
Peakiinu noHHOro oOMeHa. Y cja0oBUs TEUCHUS PeaKIuii HOHHOTO
oOMeHa /0 KOHIIAa. XHWMHYECKHE CBOWCTBA OCHOBHBIX KJIAaCCOB HEOPTaHUUYCCKUX
COCIMHCHUNW B CBETE€ MPEACTABICHUM OO0 OJICKTPOJUTHYECKON JUCCOLMAIUM |
OKUCJIUTEILHO- BOCCTAHOBUTEILHBIX PEAKITHSIX.
Illonamue o cudponuse coseil.
JdeMoHCcTpanum:

[Tpumepsl 5K30- U SHAOTEPMHUYECKUX peaKIuid. B3anmMoaeicTBUE IIMHKA C COJISTHOW U
YKCYCHOM KMCJIOTOMN. B3anmonencTeue rpaHy IMpOBAHHOTO [IUHKA U [IMHKOBOM ITBLIH C



consiHOM kucaoToi. Bzanmonericteue okcuaa meau (I1) ¢ cepHOM KUCIOTOM pa3HOi
KOHIIEHTPAILINU IIPU PA3HBIX TEMIIEPATYypaXx.

I'openue yriist B KOHUEHTPUPOBAHHOU a30THOU Kuciiote. ['openue cepsl B
pacIiaBiIeHHOU cenuTpe. McnblTaHue pacTBOPOB BEILIECTB HA DIEKTPUUECKYIO
IIPOBOAUMOCTS. /IBUJKEHHE HOHOB B DJIEKTPUUYECKOM II0JIE.

IIpakTuyeckue padoThI:
N3yyeHue BIUAHUA YCIOBUN MPOBEACHUS XUMUUECKON PEAKLIUU Ha €€ CKOPOCTb.

Pemienune skcrniepuMeHTANIBHBIX 3a/1a4 10 TeMe «CBOMCTBA KUCIIOT, COJIEN U OCHOBAHUM
KaK 2JIEKTPOJIUTOBY»

JlabopaTtopHble onbIThI: Peakiinyn oOMeHa MeXy pacTBOpPAMHU 3JIEKTPOJIUTOB

PacueTHble 3a1a4u: BbIUKCIIEHUS 10 TEPMOXUMUYECKUM YPABHEHUSIM PEaKIIUi.

Pasnen 2. MHorooGpasue BEIIeCTB

Hewmerannel. ["anorensl. [lonoxeHue B NepruoIMYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB,
cTpoeHue nux atomoB. Haxoxienue

B npupojie. Pu3nueckue 1 XMMUYECKHUE CBOKMCTBA IraJIOT€HOB.

CpaBHUTENIbHAS XAPAKTEPUCTUKA TajoreHoB. [lonydeHue M NPUMEHEHHE TaJIOrE€HOB.
Xiop. uznyeckrue U XUMAYECKUE CBOMCTBA XJopa. [Ipumenenne xiopa. Xja0poBOaOPOI.
®uznueckue coiictBa. [lonyuenue. CosnsaHas kucioTa u e€ conu. KauecTBeHHas peakius
Ha XJIOpUA-UOHBI. Pacrio3HaBaHue XJI0pUA0B, OPOMHJIOB, HOIUIOB.

Kucnopon u cepa. IlonoxeHue B NMEepUOAUYECKON CUCTEME XUMHUUYECKUX 3JIEMEHTOB,
cTpoeHue ux atoMoB. Cepa. AJIOTPONHS CEpPHI.

dusnueckue W xumMuuyeckue cpoicTtBa. Haxoxnenwe B mpupope. IIpumeHeHue cepsl.
CepoBoaoposa. CepoBoa0opOHASI KUCIOTA U €€ COJIU.

KauectBennas peakuus Ha cynbdun-uonsl. Oxcup cepbi(1V). dusnueckne u XuMuyeckue
cBoiicTtBa. [Ipumenenue. CepHucTast KUciaoTa u

e€ comn. KauectBennas peaknus Ha cynbpuT-uoHsl. Oxcup cepoi(VI).

CepHas kuciioTa. XUMHUYECKUE CBOMCTBA pa30aBICHHON W KOHIICHTPUPOBAHHOW CEPHOM
KucnoThl. KauecTBeHHast peaknusi Ha Cynb(haTHOHBI. XUMUYECKUE PEaKIUH, JIeKAIUe B
OCHOBE IIOJIy4YE€HUSI CEPHOM KHUCJIOTHI B IPOMBIIUIEHHOCTHU. [ [puMeHEHnE CEpHOM KUCIOTHI.
Azor u dochop. IlomoxxeHne B MEPUOTUYSCKOM CHCTEME XHMHYECKHUX JJIEMEHTOB,
CTpOEHUE HX aToMOB. A30T, (U3MYECKHE W XMMHYECKHE CBOWCTBA, TOJYyYECHHE U
npuMeHeHnne. Kpyrosopot azora B

npuposie. AMmuak. duznyueckre 1 XUMUYECKUE CBOMCTBA aMMHUAKa,

nonyyeHue, npuMeHenue. Conu aMMOHHS. A30THAsi KUCIIOTa U €€

cBoicTBa. OKHUCIUTENbHBIE CBOMCTBA a30THOM KUCTOTHI. [lonyuenue

a30THOM KHCIJIOTHI B 1a00paTopuu. XMMHUECKUE PEAKINH, JIeKAIIIHE

B OCHOBE MOJIyYCHMS a30THOM KHCJIOTBHI B MNPOMBINUICHHOCTU. [IpruMmeHeHune a3oTHOMN
KuCa0Thl. COM a30THOM KUCJIOTHI M UX IPUMEHEHHE. A30THBIE y100pEHHUS.

®docdop. Annorponusa gochopa. Puznueckne 1 XUMUUESCKUEC

cBoiicTBa pocdopa. Oxcua dhochopa(V). DochopHas KUciIoTa u €&

cosin. DocdopHbie ynoopeHusl.

Yraepon u kpemuui. [lomoxeHnne B nepuoANYECKON CUCTEME



XUMHUYECKHUX JIEMEHTOB, CTPOCHHUE UX aTOMOB. YTJIEpPOA. AJUIOTPOIUS

yriepoaa. Ou3nveckue U XUMUYECKHE CBOMCTBa yriepoja. AjcopOuus. YrapHbslid ras,
CBOICTBA U (PU3HOJIOTMYECKOE JEHCTBHE HA OPraHu3M. YTIIEKHCIbIA ras. YTroibHas
kucyiora u e€ conu. KauecTBeHHas peakiiusi Ha kKapOoHAT-uOHBI. KpyroBopoT yriiepoja B
MIpUpPOJE.

OpraHnueckrue COeAMHEHUS YTIIEpO/a.

Kpemunii. Oxcun kpemuusi(IV). Kpemuuesas kucnora u e€ conu. Cmexno. Llemenm.
Mertamibl. [lonoxxeHne MeTaNIOB B NMEPUOIMUECKON CUCTEME XMMUUYECKUX 3JIEMEHTOB,
CTpOEHHE UX aToMOB. Metaminueckass CBs3b. DU3MUECKHE CBOMCTBA METAIIOB. Psijn
AKTUBHOCTH METAJUIOB (DJEKTPOXUMUUYECKUHN Psijl HANPSHKEHUN METauIoB). XUMUYECKUE
cBoicTBa MeTauioB. O0mue cnoco0kl noyueHus: MeTayiioB. CIuiaBbl METAIIIOB.
[Ilenounble MeTauibl. [lon0KEHUE IIEIOYHBIX METAJIOB B MEPHUOJAMYECKON CHUCTEME,
cTpoeHue ux atomoB. Haxoxienue B npupoe.

OU3NYECKUE U XUMHUYECKHE CBOMCTBA HICTOYHBIX METAIUIOB. [IpuMeHeHHne HIeT0YHbIX
METaJIJIOB U UX COSTMHCHUM.

IllemouHo3eMenbHBIE MeTauibl. IloJIoKeHHEe  IIEI0YHO3EeMENIbHBIX METaIoOB B
NEPUONUYECKON CUCTEME, CTPOCHUE UX aToMoB. HaxoxxaeHnue B mpupojae. Maruuil u
KaJIbLIUH, MX BakHeHne coequHeHus. JKECTKOCTh BOJIbI M CITIOCOOBI €€ YCTpaHCHUS.
Amomunuii. T[looxxeHne antOMUHUA B TIEPUOJUYECKON CUCTEME, CTPOEHUE €ro aroma.
Haxoxnenue B npupoje. dusznueckue 1 XMMUUYECKUE CBOMCTBA amtoMuHus. [[puMeHeHne
amroMUHUS. AM(POTEPHOCTh OKCHAA U TUAPOKCUIA ATFOMUHHUS.

Kenezo. Ilonoxenue xene3a B MNEPUOJMYECKOM CHCTEME, CTPOCHHME €ro aroma.
Haxoxnenne B npupome. Ouszndeckue M XUMHUYECKHME CBOMCTBA XkKelie3a. Baxueunmue
COCMHEHUs jKeye3a: OKCUAbl, Tuapokcuanl u comu keneza(ll) wu  xemesza(Ill).
KauectBenHnbie peakiiuu Ha HOHBI Fe2+ u Fe3+ .

JdeMoHcTpanum:

dU3nYECKUE CBOMCTBA TAIOTEHOB. [lomyyeHune Xa10poBo10po1a U paCTBOPEHHUE €T0 B
Boje. AitoTpornHbie Moaudukanuu cepbl. OOpasiibl MPUPOIHBIX CYIbPUIOB U
cynbdaros. [lonydyenne ammuaka u ero pacTBopeHue B Boje. O3HaKOMIIEHUE C
oOpasramMu MpUpOJTHBIX HUTPATOB, (hochaToB

Mopenu KpucTaNIMYecKuX PemeToK anMasa u rpadgura. 3HaKOMCTBO ¢ 00pa3amMu
MPUPOAHBIX KAPOOHATOB U CHIIMKATOB 3HAKOMCTBO C 00pa3aMu BaKHEHTITNX
COEIMHEHUI HAaTpUs, Kalusl, IPUPOIHBIX COCTMHEHUIN KallbLIMs, pyJaMu KeJe3a,
COEIMHEHUSAMU aTIOMUHMS. B3auMoaeicTBUE MIENOYHBIX, IETOYHO3EMETbHBIX METAILIIOB
U aTIOMUHUSA ¢ BoJoM. CKxUraHue xene3a B KUCIOPOAE U XJIOpeE.

IIpakTuyeckue padoThI:

[Tony4yeHue COMAHON KUCIOTHI U U3YYEHHE €€ CBOMCTB.

Pemenune skcniepumMeHTaNIBHBIX 331a4 110 Teme «Kucnopon u cepa»
[Tony4yeHne ammMuaka U U3y4eHHUE €ro CBOKCTB.

[Tonyuenue okcuaa yraepoaa (IV) u uzydenue ero cBoucTB. PacriozHaBanue
KapOOHATOB.

Pelienrie sxcriepuMeHTANIBHBIX 33/1a4 10 TeMe «MeTalIbl U KX COSTUHEHUS.
JlaGopaTopHbIe ONBITHI:



BeITecHEHNE TAIOTEHAMHU IPYT APYyra U3 pACTBOPOB X COCIMHEHHU.

KauectBeHHbIE peakuuu cylibpua-, CyabPUT- U Cyib(paT- HOHOB B PaCTBOPE.
O3HakomIieHHE ¢ 00pa3lamMu Cepbl U €€ NPUPOIHBIMU COCTUHEHUAMH.
B3aumopenictBue coiel aMMOHMS CO LEJI0YaAMU.

KauecTBeHHbIE peakiuu Ha KapOOHAT- U CUJIIMKAT- UOHBI.

KauecTBeHHas peakuys Ha yrJIeKUCIIbIN Ta3.

N3yuyenue oOpa3oB MeTamioB. BzaumoneiicTBie METAJIJIOB C paCTBOPAMH COJIEH.
O3HakoMJIEHHE CO CBOMCTBAMU U MPEBPAIICHUSIMU KapOOHATOB U TUAPOKAPOOHATOB.
[lonyuyeHne rugpoKcHIa aJrOMUHUS U B3aUMOJIEHCTBUE €r0 C KUCIOTAMU U LIET0YaMH.
KauecTBeHHbIE peakuu Ha MOHBI Fe2+ u Fe3+

PacuyerHble 3a1a4u:

BpruncieHus no XuMHU4eCKUM YPAaBHCHHAM MACCHI, 00BEMA MM KOJIMYECTBA BCIICCTBA
OJHOTO U3 MPOAYKTOB PCAKIIUU 1O MACCEC HCXOOHOI'O BCIICCTBA, 06’béMy HJIN KOJIMYCCTBY
BCUICCTBA, COACPKAIICTO OHpGI[ﬁJIéHHYIO JOJIIO HpHMCCCfI.

Pasnen 3. Kparkuii 0030p BaxKHEHIITUX OPraHUYECKUX BEIIECTB

[Ipeamer oprannyeckoi xumuu. Heoprannueckue u opraHudecKre COeTUHEHUS. YTIepo
— ocHoBa ku3HU Ha 3emyie. OCOOCHHOCTH CTPOSHHUSI aToMa yriepojaa B OPraHUYEeCKHUX
COCTMHEHUSX.

VYrnesonoponsl. [IpeaensHblie (HACBILIEHHBIE) YTIIEBOIOPOIBI.

MeraH, 3TaH, NponaH — NPOCTEUIINE MPEICTABUTENH MPEIEITbHBIX

yriaeBoaopoioB. CTpyKTypHbIe (OPMYJBI  YTIEBOAOPOAOB. ['OMOIIOTMYECKU  psif
IpeAeNbHBIX YTIeBOA0pO10B. ['omoioru. duznueckue u

XUMUYECKHE CBOWCTBA MPEAEIbHBIX YIJIIE€BOAOPOAOB. Peakuun ropeHus v 3aMelieHusl.
HaxosxneHue B npupo/ie npeeabHbIX YIieBogopoaoB. [I[puMeHeHne meTaHa.
HenpenenbHbie (HEHACHIIIEHHBIE) YTIIIEBOIOPOAbl. DTUIICHOBBIMN

PN HENpeAeNbHBIX YIIEBOAOPOAOB. JTUIIeH. PU3HUECKME W XUMHYECKHUE CBOWCTBA
stuiieHa. Peakuus npucoenuuenus. KauecrBeHHbie

peakuuu Ha 3TWwieH. Peakuus nonumepuszanuu. [lommstriien. [IlpuMenenne stuieHa.
AUETUIICHOBBIN Pl HEMPEIETbHBIX YIJIEBOAOPOAOB. AIIETUIIEH.

CaoiicTBa anerwieHa. [I[pumeHeHue aneTuieHa.

[IpousBoanbie yriaeBoaoponoB. KpaTkuii 0030p opraHnyecKux

COEIMHEHUN: OJHOATOMHbIE CHOUPTHl (METAHOJ, 3TaHOJ]), MHOIOATOMHBIE CIHUPTHI
(3TUIICHTIIUKOIb, TIIULEPUH), KAPOOHOBBIE KUCITOTHI

(MypaBbHUHAs, YKCYCHasi), CIIOKHBIC 3(QUpPBI, XUPBI, YIIEBOAHl (TIIOKO3a, caxaposa,
KpaxMmall, IeJUTI0J103a), aMUHOKHUCIIOTHI, OeKku. Poib

OEJIKOB B OpTaHMU3ME.

[lonsiTue O BBICOKOMOJIEKYJISIpHBIX BemlecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MoiuMepu3anuu. [lonusTuneH, nonunponuieH,
MOJIMBUHUIIXJIOPUI.

JdeMoHCcTpanum:

Mojenu MOJIEKYJT OpraHMYECKUX COeMHEeHUI. ['opeHune yrieBoaopo10B 1 OOHapYyKEeHHE
MPOAYKTOB UX ropeHus. KauectBeHHas peakuus Ha 3TwieH. [lonydyeHue sTuiieHa.
PacTBopenue atunoBoro cnupra B BojJe. PactBopenue riuueprna B Boae. [lomyuenne u



CBOWCTBA YKCYCHOM KUCIOTHI. MccretoBaHHEe CBOMCTB KUPOB: pACTBOPUMOCTH B BOJIE U
OPraHUYECKUX pacTBOpUTEIIX. KaueCTBEHHBIE peaKIuy Ha TIII0KO3Y U KpaxMall.

O3HaKOMJICHHE C 06pa3HaMI/I U3ACIIUN U3 IMOJINOTUIICHA, ITOJIMITPOITNIICHA,

MMOJIMBUHUJIXJIOPHU/IA.

[IpakTuyeckue pabOThl CrPYNIUPOBAHBI B OJIOKW — XUMUYECKHUE MPAKTUKYMBI,

KOTOPLIC CIIY>KAaT HE TOJBKO CPCACTBOM 3aKPCIIJICHHUA YMGHI/Iﬁ N HAaBBIKOB, HO TaK)XXC U

CPEIICTBOM KOHTPOJIS 32 KAUECTBOM UX COPMHUPOBAHHOCTH.

Cooepircanue Kypca xumuu 8 Knacc.

Ne Pa3nesnnsl nporpamMmMsbl Koaunuvecr | KosmuectBo KoauvecTBo
n/n BO 4aCOB
KOHTPOJIbHBIX | MPAKTHYECKHUX
pador pador
1 IlepBoHauanbHbIE 21 1 2
XUMHUYECKUE TOHATUS
2 Kucnopoa. 'openue 5 - 1
3 Bonopon 3 1 1
4 Bona. PactBopshl 8 - 1
5 KonnyecTBeHHble OTHOILIEHUST | 5 - -
B XUMHUH
6 Baxkueiimne kiaccel 12 1 1
HEOPraHWYECKUX COCAUHEHUMN
7 ITepuonnyeckuii 3aK0H U 7 - -
CTpOEHHE aToMa
8 CrtpoeHue BeliecTna. 7 1 -
XuMHuueckasi CBI3b
HUTOT'O 68 4 6




Cooeporcanue Kypca 9 knacc

Ne | Pa3neJibl IporpamMmmabl KouunvectBo KouaunvectBo KouunvectBo
n/n 4acoB
KOHTPOJIbHBIX | IPAKTUHYECKHU
X
padot
padot
1 MHmuoroo0Opa3zue 15+2 1 2
XUMUYECKUX peaKIu
2 MHoroo6pa3ue BeIiecTB 43 2 5
3 Kparkuit 0630p 8 1
BAKHEHUIIINX
OpraHUYECKHUX BEIICCTB
UTOTO 68 4 7










