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HosicHuTeIbHAS 3alIUCKA

Hacrosimast mporpamMma pa3paboTtana Ha ocHOBe (helepanbHOM MPOrpaMMbl CPETHETO OOIIETO
oOpa3oBaHus 110 XUMUHU (6a30BBIN YPOBEHB).

W3yueHne XuMHM B CTapuieil Imkose Ha 0a30BOM YPOBHE HANpaBIEHO HA JOCTH)KEHHUE
CIEAYIONIUX LeJIei:

® 0CBOCHHME 3HAHUM O XMMHUYECKON COCTAaBIAIOIIEH €CTECTBEHHOHAy4YHOM KapTUHBI MUDA,
BAKHEUIINX XUMUYECKUX MMOHATUM, 3aKOHAX U TEOPHSIX;

® 0BJIa/IeHe YMEHHMSIMM IIPUMEHATH IOJyYE€HHbIE 3HAHUS AJ OOBSCHEHUS Pa3HOOOpa3HBIX
XUMHUYECKUX SIBJICHUM W CBOMCTB BEIIECTB, OLIEHKHM pOJIM XUMHH B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI Y MOJyYE€HUH HOBBIX MATEPUAIIOB;

e pa3BUTHe I[103HABATEIbHBIX HHTEPECOB M HHTEIUICEKTYaJbHBIX CIOCOOHOCTEH B mpoliecce
CaMOCTOSITENILHOTO MPHOOPETEHNUS XUMHUECKUX 3HAHUN C MCIOJIB30BAHUEM PA3JIMYHBIX MCTOYHHKOB
uH(pOpMaLIUY, B TOM YHCIIE KOMITbIOTEPHBIX;

e BOCNIMTAHHE YOEXKJICHHOCTH B MO3UTHUBHOM POJM XUMHH B KU3HU COBPEMEHHOI'O OOIIECTBA,
HEO0XO0IMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U K OKpYKarollei cpese;

¢ IpUMEHeHHe MOJIyYeHHbIX 3HAHUI M yMeHMil /1711 O€30M1acHOr0 HUCII0JIb30BaHUs BEILECTB U
MaTepuajoB B OBITY, CEIbCKOM XO3SHWCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a]ad B
MIOBCEIHEBHON KU3HU, NPEIYNPEXKIEHUS SBJICHUN, HAHOCALUIMX BpEI 3J0pPOBBI0 4YEJIOBEKAa U
OKpY’Karollen cpeae.

JanHas mporpamMMa npeaycMarpuBaeT (OpMUPOBAHHE Y YUAIIUXCsl OOIICy4YeOHBIX YMEHUHN |
HABBIKOB, YHUBEPCAIbHBIX CIIOCOOOB ACSITENFHOCTH U KIIIOUEBBIX KOMIIETEHIIMH. B 3TOM HanpaBieHuu
3aa4yaMu s y4eOHOTO TpeAMeTa «XHMHsS» B CTaplied IIKoiie Ha 0a30BOM YpPOBHE SIBISIOTCS:
YMEHHUE CaMOCTOATEIbHO M MOTMBHPOBAHHO OPraHU30BHIBATH CBOIO IMO3HABATENIBHYIO JEATEIbHOCTh
(OT 1NOCTaHOBKM LE€IU JO0 IMOJIyY€HUS U OLEHKU pe3yibTaTa); OINpeAeSeHUEe CYIIHOCTHBIX
XapaKTepUCTHK H3Y4aeMOro OOBEKTa; yMEHHE pa3BEpHYTO OOOCHOBBIBATh CYXKICHHS, aBaTh
olpejesieHusl, MPUBOAMUTH JIOKA3aTEIbCTBA; OLIEHMBAHWE M KOPPEKTUPOBKA CBOErO IIOBEIACHHUS B
OKpY’Kalollled Cpeze; BBIIOJHEHUE B IPAKTUUYECKOM JI€ATEIbHOCTH M B IOBCEIHEBHOW JKHU3HU
9KOJIOTUYECKUX TPEOOBaHMWI; WCIOIb30BAHUE MYJIbTUMEIUNUHBIX PECYPCOB M KOMIIBIOTEPHBIX
TEXHOJOTUI ansi 00paboTKM, Mepenayu, cucTeMaTH3aluu WHGOpMallWU, co3/laHue 0a3 JaHHBIX,
MIpe3eHTAlMH PE3YJIbTAaTOB 103HABATEIBHON U MPAKTUYECKOM 1€ TEIbHOCTH.

B ocHOBY mporpammbl MOJ0XEH MPUHIIUI pa3BHBaromiero ooyuenus. [IporpamMmma onupaercs
Ha MaTepuasl, U3yuyeHHbI B 8—9 Kiaccax, MO3TOMY HEKOTOpbIE TEMBI Kypca paccMaTpUBAaIOTCS
MIOBTOPHO, HO YK€ Ha 0oJiee BBICOKOM TEOPETUYECKOM YpoBHE. Takoil moixo/] Mo3BoJseT yriayonars u
pa3BHUBaTh IMOHATHE O BELIECTBE M XUMHYECKOM IMpOIECCE, 3aKpEeIUIsITh MPOWIEHHBIH MaTepuan B
aKTUBHOM MaMATH y4YalIuXcs, a TAKKe COXPAHITh MPEEMCTBEHHOCTh B MpoIiecce 00yUeHHUS.

Benyias poisib B paCKpbITUH COEpKaHUS Kypca XuMuu 11 kimacca mpuHAAJIEKUT JIEKTPOHHOM
TEOpHUH, IEPUOAUUECKOMY 3aKOHY U CUCTEME XMMUYECKUX JIEMEHTOB Kak Harbosiee 00LUM HayYHBIM
OCHOBaM XHMHH.

B naHHOM Kypce cHCTeMaTH3UpYIOTCsA, OOOOINAIOTCS M YIIyOJSAIOTCS 3HAHHMS O paHee
M3YYEHHBIX TEOPHSIX U 3aKOHAX XUMUUYECKOW HAYKU, XUMUYECKUX TPOIIeccax M MPOU3BOJICTBAX.

[IporpamMmma oOecrieunBaeT CO3HATEIHHOE YCBOEHUE YYALTUMUCS BAKHEHUIINX XUMHUYECKUX
3aKOHOB, TEOPHI U TMOHATHI; GOPMUPYET MPEACTABICHUE O POJIM XUMUU B Pa3BUTUU Pa3HOOOPA3HBIX
oTpacjeil MPOU3BOJCTBA; 3HAKOMHUT C BEIIECTBAMH, OKpYKaroluMU 4esnoBeka. [Ipm 3ToM ocHOBHOE
BHHUMaHUE yJENsIeTcs CYIIHOCTH XMMHYECKUX peaklIMid W MEeToJaM HX OCYIIECTBJICHMS, a TaKke
croco0am 3alIUThl OKPYXKAIOIIEH Cpeibl.

[IporpaMmma cocTaBieHa C Y4eTOM BeAylled pOJIM XUMHUYECKOrO OSKCIIEpUMEHTA.
[IpeaycmarpuBatoTcss BC€ BHJbI IIKOJIBHOTO XHUMHYECKOTO JKCHEPUMEHTa — JEMOHCTpAlUH,
1abopaTopHbIE OMBITHI U MpakTUyeckue paboTel. Paboyasi mporpamMma mo XMMHUU peaiu3yeTcsl yepes
dbopMUpOBaHHE Yy YyUalIMXCsA OOIIEyuyeOHBIX YMEHHWH W HAaBBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB
NESTeIbHOCTH M KIIIOYEBBIX KOMIIETEHIMIM 3a CU€T MCMOJIb30BAHUS TEXHOJIOTUH KOJUIEKTUBHOIO
oOyueHUsl, OIMOPHBIX KOHCIEKTOB, JUJAKTUYECKHMX MAaTepuaioB, W TNPHUMEHEHHUS TEXHOJIOTUU
rpadu4ecKoro npeacTaBieHusi HHGOPMAINK MPU CTPYKTYPUPOBAHUHU 3HAHUM.



B menoM kypc mo3BoisieT pa3BUTh MPEICTABICHMS ydalluxcs O I103HABAEMOCTH MMpa,
€IMHCTBE JKUBOM M HEXHUBOW MPUPOIBI, CHOPMHUPOBATH 3HAHUS O BaXKHEHIIINX acleKTaX COBPEMEHHOMN
€CTeCTBEHHOHAY4YHOM KapTUHBl MHpa, YMEHHs, BOCTPEOOBaHHbIC B IIOBCEJHEBHOM JKU3HM U
II03BOJISIIOIIME OPUEHTUPOBATHCS B OKPYKAIOLIEM MHUpPE, BOCIMUTATH 4YEJIOBEKA, OCO3HAIOLIEro cels
YaCThIO IPUPOIBI.

Peanusanus naHHOM mporpamMmbl B Tporecce OOy4YeHHS IIO3BOJIUT YYAIIUMCS YCBOUTH
KJIIOYEBbIE XMMHUYECKHE KOMIIETEHIIMM M IOHATh POJIb XUMHM CpeAM APYrMX HAayK O IPHUPOJE,
3HAUEHUE €€ I YEJIOBEUECTBA.

[IporpamMa mpemnaraercs Juisi  paboOThl 1O HOBBIM  y4yeOHUKaM XHMMHUM  aBTOpOB
I'E. Pymsutuca u @.I. denpamana, npoweamuM s3kcneptusdy PAH u PAO wu Bowmenmum
B DenepanbHblil epeyeHb yueOHUKOB, pEKOMEHI0BaHHBIX MuHHCTEpCTBOM 00pa3oBaHus 1 Hayku PO
K MCIOJB30BaHUIO B 00pa30BaTENbHON Mpolrecce B 00me00pa3oBaTeNbHBIX yUpekaeHusax Ha 2023-
2024 y4yeOHbIii TOI.

Pabouass mporpamMma paccuutaHa Ha 34 y4eOHBIX YacOB B COOTBETCTBHH C KaJICHIAPHBIM
0a3UCHBIM y4EOHBIM TLIAHOM.

B xone mnpenonaBaHus XMMHMM B CTapuled IIKOJi€ B ILEJNAX pealu3alud JUYHOCTHO-
OPUEHTUPOBAHHOI'O I0/IX0J]a B OOYYEHUH YYaIMXCS LIKOJbI-MHTEPHATA UCIOJB3YIOTCS CIeNyIoIue
oOpa3oBaTeNnbHBIE TEXHOJOTHU: 370pOBbecOeperaronmme, MOAYJIbHO-0JI0UHbIe, HH()OPMAITMOHHO-
KOMMYHHUKAI[MOHHbIE, TECTOBbIE, YpPOBHEBOM auddepeHunanuy, TrpynrnoBod JesTeIbHOCTH,
OpTaHU3aIMH CAMOCTOSATEIIEHOW PabOThI, UCCIIEIOBATEIbCKHE.

JUis 1OCTUXKEHMsI TOCTaBJIEHHBIX 00pa30BaTEIbHbIX, BOCIUTATENIBHBIX U PA3BUBAIOIIUX LeJIeH
UCHOJIB3YIOTCS MeTOAbl OOY4YeHMS: CloBecHble,  HaA2NAOHble;,  NpAKMUYecKue, NOUCKOBble,
uccnedosamenvckue; penpooyKmusHble.

A Take UCHOJIb3YIOTCS pa3inyHble (POpMBbI 00yUeHHs: JeKIus, ceMUHap-npakTukym, MKT-
Ipe3eHTaLMs], XMMUYECKUIA JUKTAHT, pa3IMYHbIC BUJIbl CAMOCTOSATENILHBIX paboT, TECT, 3a4eT.

B 61109HO-MOTyTBHOM TEXHOIOTUN TIPUOPUTETHBIMU SIBIISTIOTCST (POPMBI:

Ypok-nexyus. B TedeHue IByX 4acoB M3JIaraercsi Becb TEOpeTHUYECKMH MmaTepuan Tembl. Ha
OCHOBE (DpOHTANBHOI Oecebl ¢ KJIAaCCOM, MPUBJICYCHHUE YUAIIUXCS K OOBSICHEHUIO YUYUTEIb BBIACHSET,
KaK yCBaWMBAIOTCS BONPOCHI TeopuH. JlocTmxeHuto Oosee 3((HEKTUBHOIO KOHEYHOIO pe3ysbTara
CHOCOOCTBYIOT, 3JIEMEHTHI MIEPBUYHOIO KOHTPOJISI (HampuMep, OTBETHI Ha BOMPOCHI, TUKTAHTHI, TECThHI
u T.4.) Ha 3Tux e ypokax paccMaTpuBarOTCs CIy4aud MPUMEHEHUS BOIPOCOB TEOPHH K BBIMOIHEHUIO
HECJIOKHBIX 3amaHuil. OOpa3ibl PElIeHHI MMOKa3bIBAaCT YUMUTENb WJIM HauOoJiee MOATOTOBIECHHBIN
YUUTENEM ydaluiics. Yyaimuecs Ipu 5TOM KOHCIEKTUPYIOT JIEKIUIO.

Ypok-npakmuxym. OCHOBHasg 3ajada yYpOKOB NIPAKTHUECKHUX 3aHATHHI 3aKkirodaercs B
3aKpeIUIEHUH U YIIIyOJIeHMM TEOpeTHYECKOro MaTepuana, M3JI0)KEHHOro Ha Jyiekuud. Ha ocHoBe
OIpOoCca yJalIuxcs U MOBTOPEHUS BOMPOCOB TEOPUHN HA HECKOJIBKUX YPOKaX YUUTENb J0OUBAETCS TOTO,
4TOOBI BCE Yy4YallHecs YCBOMJIM OCHOBHBIE BOIPOCHI TEOPUHM HA YPOBHE MPOTPAaMMHBIX TpeOOBaHHIA.
3nech ke ocymecTBisiercs nuddepeHimpoBanHas padoTa ¢ y4eTOM HHTEpeca KaxJAoro YYeHHUKa,
BbIpa0aThIBAIOTCS YMEHHMsS WM HAaBBIKM COCTaBJICHHS OCHOBHBIX THIIOB XUMHUYECKHX YpPaBHEHUH U
pelIeHNs THUIOBBIX XUMHMUYECKHUX 3aaad. OOCyXIalTcs HECKOJbKO MaTeMAaTHUYECKUX BapUaHTOB
peleHHsI OMOPHBIX (KJIFOYEBBIX) 3a7a4, UX 0(OpMIICHHE.

Hcnonp3ys AUIAKTUUECKUH MaTepuand M JApyrue MocoOusi, MPOBOIUTCS CAMOCHMOAMENbHA
paboma obyuyaiowje2o xapakmepa ¢ TOCIEAYIOIIUM OOCYXJICHHEM pe3yJIbTaTOB Ha 3TOM XKe YpOKe,
BEJIETCSI UCIIPABJICHHUE OIINOOK.

Ypoxk-3auem. ITpu npoBeneHNN 3aueTa, BONPOCHl TEOPUM K 3a4€Ty U MPAKTUUYECKHUE 3aJaHMs
M3BECTHHI Y4YallleMyCsl 3apaHee He MEHee, YeM 3a TPH HEeJeNU 10 Hero. Yualluecs IMOIy4aroT
WHIVBUAYAJIBHBIE 3aaHUsI 110 TeMe. I OJIydeHHUs [TOJI0KUTEIBbHON OLIEHKH, YJaleMycs HaJ0 3HaTh
BOIIPOCHI TEOPHUH (3amucaTh HY)XHbIE (POPMYJbI, TOHUMATh MX CMBICI, paccKa3aThb O COAEpNKAHUU
BOIIPOCA).

B pe3ynbraTe u3yueHuss XuMuy Ha 0a30BOM YPOBHE YUEHHUK JTOJKEH

3namuv/nonumamao:




-8avicHellwue XumMuyecKue NOHAMUA: BEUIECTBO, XUMHUYECKUI DIIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAsE MacChl, MOH, aJUIOTPOMHUS, U30TOIbI, XUMUUECKasi CBA3b,
3NEKTPOOTPULATENIBHOCTh, BAJICHTHOCTb, CTENEHb OKHCJIEHUS, MOJb, MOJIIpHAs Macca, MOJIAPHBIN
0o0BEM, BEIIECTBA MOJICKYISIPHOTO W HEMOJIEKYISIPHOTO CTPOCHHS, PACTBOPBI, JJICKTPOJIUT U
HEIJIEKTPOJIUT, AJIEKTPOJUTUYECKAs HUCCOLMALUs, OKHCIUTEIb W BOCCTAHOBUTEIb, OKHUCIEHUE U
BOCCTAHOBJICHHE, TCIUIOBOU 3PPEKT peakinu, CKOPOCTh XMMHUYECKON PEakIuu, KaTajan3, XUMHIECKOe
paBHOBECHE, YIIIEPOIHBIN CKelleT, GYyHKIIMOHATbHAS TPYIIa, H30MEPHsl, TOMOJIOTHS;

-OCHOBHbBlEe 3AKOHBI XUMUU: COXPAHEHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
MIEPUOIUYECKUI 3aKOH;

-0CHOBHblE MeopuU XUMUU: XUMUYECKOU CBSI3H, SJICKTPOJIUTUYECKON IUCCOIUAIINN, CTPOCHUS
OpPraHUYECKUX COECIHHECHMIA;

-8avicHellue eeuyecmea U mMamepuaivl: OCHOBHBIE METaUIbl U CIUIABBI, CEpHasi, COJISHAsd,
a30THAasi U YKCYCHAsl KUCIIOTBI; IIIEJI0UH, aMMHUaK, MUHepalbHble yTOOpEHUs, METaH, STHIICH, alleTUJICH,
OCH30J1, 3TaHOJI, KHUPHI, MBUIA, TIIIOKO3a, caxapo3a, Kpaxmal, KJIeTdaTka, OClKH, WCKYCCTBCHHbBIC U
CUHTETUYECKHE BOJIOKHA, KAYUYYKH, [1JTACTMACCHI;

ymembw:

-HA3b16aMb N3YUCHHBIC BEILIECTBA 10 «TPUBUAIBHOW» WIIM MEXKIyHAPOJHON HOMEHKJIATYPE;

-onpeodensaimsp: BAICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX AJIEMEHTOB, TUI XUMUYECKON
CBA3M B COCIMHEHMSX, 3apsi HMOHA, XapakTep Cpeabl B BOAHBIX pPacTBOPAX HEOPTaHMYECKUX
COCIMHEHHH, OKUCIUTEIh M BOCCTAHOBUTENb, MPUHAJIC)KHOCTb BEIIECTB K Pa3IMYHBIM Kjaccam
OpPraHUYECKUX COETHHEHUI;

-XapaKmepu3z06amsy: >IEMEHTHl MaJIbIX TEPUOJOB MO HUX TOJIOKEHUIO B MEPUOIUYECKON
cucreme JI.11. Menzeneesa; o0iue XuMUYECKUE CBOWCTBA METAIIJIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYeCKNX M OPraHUYECKUX COCIUHECHHM;, CTPOEHHWE M XHUMHUYECKHE CBOMCTBA M3YyUYECHHBIX
OpPraHUYECKUX COETUHECHMIA;

-00BACHAMY: 3aBUCUMOCTh CBOWCTB BEIIECTB OT HMX COCTaBa H CTPOCHUS, MPHUPOIY
XUMHYECKON CBA3M (MOHHOM, KOBAJIEHTHOM, METaJUIMYECKOil), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
PEeaKIMH U MOJ0KEHUSI XUMUYECKOT'0 PABHOBECHUSI OT Pa3INYHBIX (PaKTOPOB:

-8bINOJIHAMb XUMUYECKUI SKCIEPUMEHT 0 PACIIO3HABAHUIO BAXXHEHIINX HEOPraHUYECKUX U
OpPTraHUYECKUX BEIIECTB;

-npo6oOoumsy CaMOCTOSITENbHBIA TOMCK XHMHUYECKOW HH(POpPMAIMK C HCIOIH30BAHHEM
Pa3IMYHBIX WCTOYHUKOB (HAYYHO-TIOMYJSAPHBIX HW3JIaHHUM, KOMIIBIOTEPHBIX 0a3 JIaHHBIX, PECYpPCOB
WuTepHeTa); MCMONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHUU I 00pabOTKM M mepefadyd XUMUYECKOU
nH(pOpMaLIUU U €€ MPEICTAaBICHUS B pa3InYHbIX (hopmax;

UCNOIb306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eameabHOCmU U
nOBCEOHEBHOU HCUZHU ONA:

-00BSICHEHUS XUMHUECKUX SIBJICHHM, MPOUCXOSAIINX B MPUPOJIE, OBITY U Ha IPOU3BO/ICTBE;

-OTpeeNICHHs] BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX TPEBPAIICHUNA B PA3IMYHBIX YCIOBUAX
Y OIIEHKU UX MOCIIEJICTBUIA;

-9KOJIOTHYECKHU TPaMOTHOTO TIOBEICHUS B OKPYXKAIOIIIEH Cpefie;

-OLIEHKHU BIIUSIHUSI XUMHUYECKOTO 3arpsi3HEHUsI OKPYIKAIOIIEH Cpeibl Ha OpPraHU3M YeJOBEKa U
JPYTHUE )KUBBIE OPTaHU3MBI;

-0ezomacHoro oOpaiieHuss C TOPIOYMMH W TOKCUYHBIMU BEIIECTBAMHU, J1IaOOPaTOPHBIM
o0opyI0BaHUEM;

-IPUTOTOBJICHUS PACTBOPOB 33/IaHHOM KOHIIEHTPAIIUU B OBITY U Ha MPOU3BOJICTBE;

-KPpUTHYECKON  OICHKM  JIOCTOBEPHOCTH  XHWMHUYECKOW HMH(POPMAIMH, TOCTyHAIOMeH
13 pa3HbIX UCTOUYHUKOB.

COIEPKAHHUE TEM YYEBHOI'O KYPCA

Tema 1. BackHeiimue xXuMu4eckue NOHATHS U 3aKOHBI (4 yaca)

AtoM. Xumuueckuii a5ieMeHT. M3otonsl. [IpocThie 1 Cl0KHBIE BEIIECTRA.



3aKOH COXpaHEHUsT MacChbl BEUIECTB, 3aKOH COXPAHEHHS M IIPEBPAILCHHS JHEPruu IpHU
XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA cOocTaBa. BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOECHHUS.

AtomHble opOutamm, s-, p-, d-, f-amexTponbl. OCOOEHHOCTH pa3MENICHUS JJICKTPOHOB
0 OpOUTANSIM B aTOMax MaJibIX M OOJIBIINX MEPUOAOB. DHEPreTUYeCKUue YpOBHHU, MOAypoBHU. CBs3b
MEPUOIMYECKOr0 3aKOHA U MEPUOJIUYECKON CHUCTEMbl XUMHUYECKHX 3JIEMEHTOB C TEOpUEH CTPOCHHS
atoMoB. KopoTkuii ¥ [UIMHHBI BapuaHTbl TaOJIUIBI XUMHYECKHX JJeMeHTOB. [lomoxkeHue
B TNEPUOJUYECKON CHCTEME XUMHUYECKHUX DJIEMEHTOB BOJOPOJA, JIAHTAHOUJOB, AKTHHOWJIOB
Y UCKYCCTBEHHO ITOJIyYEHHBIX JIEMEHTOB.

BanientHOCTb M BajeHTHBIE BO3MOXXHOCTU aTOMOB. [lepnoanueckoe n3MeHeHne BaleHTHOCTU U
pa3MepoB aTOMOB.

PacuerHble 3agaud. Breruncinenue wMaccel, o00beMa MM KOJMYECTBA  BEIIECTBA
[0 M3BECTHOH Macce, 00beMy WM KOJMYECTBY BEUIECTBA OJHOTIO M3 BCTYMHBIIMX B PEAKLHUIO0 WIU
MOJIYYMBIIUXCS B PE3YJIbTaTE€ PEAKIIUU BEILIECTB.

Tema 2. CtpoeHue BemecTBa (44acoB)

XuMudeckasi CBsi3b. BBl U MexaHW3MbI 00pa30BaHMS XMUMHUYECKON CBs3U. VIOHHAs CBS3b.
Karnonst u aHuonbl. KoBasmeHTHas HenossipHass cBsi3b. KoBaneHTHas 1oJisipHas — CBA3b.
DnekTpooTpuiaTeabHOCTh. CTeneHb OKHucieHus. Merammueckas CBsi3b. BojgopoaHasi CBS3b.
[IpocTpaHcTBEHHOE CTPOCHHUE MOJIEKYJI HEOPIraHMYECKUX U OPIraHMYECKUX BEILIECTB.

Tunel KpUCTAIIMUECKUX PEUIETOK U CBOMcTBa BemiecTB. [IpuunmHbl MHOTOOOpa3usi BEIIECTB:
M30MepHs, FTOMOJIOT U, aJNIOTPOIHUSL, U30TOMUS.

JdemoHcTpanuu. Mojend HMOHHBIX, AaTOMHBIX, MOJEKYJSIPHBIX W METAJUTMYECKUX
KpUCTAITNYECKHX pemeTok. Dpdext Tunnans. Moaenu MoiaeKysl H30MEPOB, TOMOJIOTOB.

Pacuernble 3axaun. Boruucienue maccol (KOJUYECTBA BEUIECTBA, 00bEMa) MPOIYKTa PEaKIIHH,
€CJIM JIJISl €r0 MOJIYYEHUs JaH pacTBOP C ONPEAECIICHHOW MacCOBOM J0JI€H NCXOJHOTO BELIECTBA.

Tema 3. Xumnueckue peakuuu (3 yaca)

Knaccudukanus XuMHUYECKUX peakluii B HEOPraHUYECKOM U OPraHNYeCKON XUMUHU.

CKOpoCTh peakIiuy, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (PAKTOpOB. 3aKOH JEHCTBYIOIIUX Macc.
Oueprusa aktuBauuu. Karanuz u katanuzatopbl. OOpaTUMOCTh peakiuii. XUMHUYECKOe pPaBHOBECHE.
CwmenieHue paBHOBecHs O iecTBUEM pa3nnyHbIX GakTopoB. [Ipuniun Jle Hlatense. I[IponszBoacTso
CEpHOI KUCIOTHI KOHTAKTHBIM CITOCOOOM.

JemoHcTpanuu. 3aBUCUMOCTh CKOPOCTH pEaKIMM OT KOHIIGHTPAllMd W TeMIIepaTyphl.
Paznoxenne nepokcuga BoaOpoJa B MPUCYTCTBUM Karanuzaropa. OmpeneneHue cpeasl pacTBopa
C TIOMOIIBI0 YHUBEPCATBLHOTO UHANKATOPA.

JlabopaTopubie omnbIThbl. [IpoBeneHue peakiuii HOHHOTO OOMEHa ISl XapaKTEePUCTUKH
CBOMCTB AJIEKTPOJIUTOB.

IIpakTuyeckas padora. BausHue paznuyHbix (pakTOPOB Ha CKOPOCTh XUMUYECKOU PEAKITHH.

Pacuernble 3axaun. Breruucienue maccol (KOJTUYECTBA BEIIECTBA, 00bEMa) MPOIYKTa PEaKIIHH,
€CJIM U3BECTHA MACCA UCXOAHOTO BEIIECTBA, COJEPKAILETO OMPEACIICHHYIO JIOJII0 TPUMECEH.

Tema 4. PacTtBopsl (4uaca)

Hucnepcusie cuctembl. McTtuHHBIE pacTBOphl. (CHocoObl BBIpaKEHUS KOHIICHTPAIMH
pacTBOPOB: MaccoBasi JIOJIsl PACTBOPEHHOTO BEIECTBAa, MOJsipHAsh KoHIeHTpauus. KosoumaHbie
pacTBOpbI. 30J1H, TeJu.

DnekTponuTHdeckas auccoruaius. CuibHbIE W clladble IIEKTPONUTHL. Kuciomuo-ochognvle
gzaumooeticmaus 6 pacmgopax. Cpefia BOAHBIX paCTBOPOB: KHCIas, HEHTpanbpHas, menouHas. Monuoe
npoussedeHue 600vl. Bogopoansiii mokaszatens (pH) pactBopa.

T'uoponu3z opeanuueckux u HeoP2aHUUeCKUx cOeOUHeHuUl.

IIpakTuyeckasi padora. [IpuroroBnenre pacTBopa ¢ 3aJJlaHHON MOJISIPHOW KOHIICHTpaIuen

Tema 5. JnekTpoxumMuyeckne peakuuu (24aca)

XUMHYECKUE MCTOYHUKH TOKA. Psii CcTaHIApTHBIX AJIEKTPOIHBIX MOTCHIIHAIOB. DJIEKTPOJIH3
pPacTBOPOB U paciiaBoB. [louamue o koppozuu memannos. Cnocoowl 3auumol 0m KOPpo3Ul.

Tema 6. MeTajibl (6 yacon)



[TonoxxeHne MeTauIoB B MEPHOIUYECKON CUCTEME XMMUYECKUX AIeMeHTOB. OOmue cBONCTBa
METAJUIOB. DIEKTPOXUMHUYECKUH psAJ] HAMIPsDKEHUH MeTayuioB. O0Iue crocoObl MoIydYeHus] METaJIIOB.

O0630p MeTaIOB TIIAaBHBIX MOATpYHN (A-rpynmn) MNEpHOJUYECKOH CHCTEMbl XHMHUYECKUX
3JIEMEHTOB.

O630p MertamwioB riaBHbIX noxarpynn (b-rpymm) nepuoanyYeckoil cUCTEMbl XUMHUYECKHX
3JIEMEHTOB (M€/b, IMHK, MUMaH, Xpom, Hcene3o, HuKeib, Niamuna).

CrnaBbl METaJIOB.

OKcubl U THAPOKCHU/IBI METAJLIOB.

JMemoncTpanuu. O3HaKoMIIeHHE ¢ 00pa3aMu METAJUIOB U X coeArMHEeHui. B3anmonelicTBue
LIEJIOYHBIX U IIEJIOYHO3EMEIIBHBIX METAJIOB C BOJOM. B3auMozaeicTBue Meau ¢ KUCIOPOIOM U CEpOoi.
DnexTponu3 pactBopa xyopuaa meau (I1). OnpITel 10 KOPPO3UU METAIIIOB U 3alIUTE OT HEE.

JlabopaTopHbie omnbIThbl. B3auMonelicTBue IMHKA W Kejle3a € PACTBOPAMHU  KHUCIIOT
U 11enoyeii. 3HaKOMCTBO ¢ 00pa3aMi METaUIOB U X pydamu (padoTa ¢ KOJUIEKIHSIMH).

Pacuyernblie 3agaun. PacyeTsl M0 XMMHUYECKUM YpPaBHEHUSIM, CBSI3aHHBIE C MAcCOBOM J0JeH
BBIXOJIa MPOJIyKTa pEakluu OT TEOPETUUECKH BO3MOKHOTO

IIpakTHyeckas padora. Pemenne 3kcnepuMeHTANIBHBIX 3a/1a4 110 TeMe «MeTasm.

Tema 7. Hemerannl (5 yacoB)

O630p cBoMcTB HeMeTauioB. OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA TUITMYHBIX
HeMeTalsioB. OKCHUIBI HEMETAIIOB U KHUCIOPOAOCOAEpKAIMe KUCIOTHL. BomopoaHble cOeTuHEHHS
HEMETAJIJIOB.

JleMOHCTpanuu. O06pasibl HEMETAIIJIOB. O6pas3iibt OKCHJIOB HEMETAIJIOB
U KUCIIOpOJIcoepKamux KucioT. ['openue cepol, pocdopa, sxene3a, MarHust B KUCIOPO/IE.

JlabopaTopHble ONBITHI. 3HAKOMCTBO C OOpa3laMd HEMETAUIOB M HX MPUPOJHBIMU
coeMHEeHUsIMH (paboTa ¢ KoJUIeKIusiMu). PacriosHaBanue Xi10puaoB, Cynb(paroB, KapOOHATOB.

['eHeTnyeckas CBSI3b HEOPTAaHMUECKUX M OPTaHUYECKUX BEIIECTB.

IIpakTnyeckas padora. Pemenne skcnepuMeHTAIbHBIX 3a/1a4 10 TeMe « Hemerayib».

Tema 8. XuMus u sku3Hb. (4 yaca)

XyuMHg B IPOMBIIIJIEHHOCTH. [IpMHIMOBI  XMMHMUYECKOTO  MPOM3BOACTBA. XUMHUKO-
TEXHOJIOTUYECKHE TPUHIUIBI MPOMBIILICHHOTO TMONXYy4YeHHUsT MeTauioB. [Ipom3BojacTBO uyryHa.
[Ipon3BoaCTBO CTANIH.

Xumus B ObITy. X¥UMHUYecKas IPOMBILIIEHHOCTh U OKpY»KatoIas cpeaa.33

IIpakTukym (74acoB). PemieHne >KCIIEpUMEHTANBHBIX 3a4a4 0 HEOPTaHMYECKOW XHMHH;
pELIEHNE YKCIIEPUMEHTAIBHBIX 33/1a4 110 OPraHMYeCKONH XMMHH; PELIECHHE NMPAKTUYECKUX PaCUETHBIX
3aJ1a4; MoJy4eHue, COOMpaHue U paclio3HaBaHUE ra30B.

TEMATHYECKOE INTAHUPOBAHHE

No HaumenoBanue pasaenoB | Yuebnoie | KoHTponbHBIE [IpakTHueckas 4acTb
paznena U TEM qachl paboThI nabopaTopHbIe | MPAKTHUYECKUE
U TEM OTIBITHI paboThI

l. Baxwnerime xummuyeckue 4

TIOHSTHS U 3aKOHBI
2. CrpoeHue BemecTsa 4 1
3. XUMHYECKUE PEAKITUU 3 1 1
4. PactBOpsI 4 1
5. DIEKTPOXUMHUYECKUE 2

peakiumn
6. Mertasusl 6 1 1
7. Hewmeramisl 5 1 1 1
8. XUMUS U )KU3Hb 4 1
0. [TpakTukym, 06001IEHNE 2

Hroro 34 3 3 4




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Ne Jara Tema ypoka
n/n IIo ITo
daxkTy | miany
Tema 1. BaxkHeiimue xXuMu4ecKue NOHATHUS M 3aKOHBI (4 4.)
1 AtoMm. Xumuyeckuil snaeMmeHT. WM3otombl. IIpocThie W ClIOXKHBIE
BELIECTBA. 3aKOH COXPAHEHHUS MAacChl BEILECTB, 3aKOH COXPAHEHUS U
IIPEBPAILCHHS SHEPTUU IPU XUMHUYECKUX PEAKIMIX
2 Ilepuonuueckuii 3akoH. PacnpeneneHue BIEKTPOHOB B aToOMax
9JIEMEHTOB B MJIbIX U OOJIBIINUX MEPUOJIOB
3 [lonoxeHnne B NEPUOAUYECKON CHCTEME BOJOpPOAA, JAHTAHOUABI M
AKTHHOMUJIbI
4 BanentHocTh. BaneHTHble BO3MOXHOCTM W pa3Mepbl  aTOMOB
XUMHUYECKHUX AJIEMEHTOB
Tema 2. Ctpoenue atoma (4 4.)
5 Crtpoenue atoma. OCHOBHBIC BUJIBI XUMHYECKOM CBSI3H.
6 IIpoctpancTBeHHOE cTpoeHHe MoJeKyl. Kpucrainnyeckue pemerku.
7 [TprunHBIl MHOTOOOpa3usl BEIIECTB.
8 KoHTtposibHas pabota
Tema 3. Xumnueckue peakuum (3 4.)
9 CymHoCTh M KJIacCH(PHUKANS XUMUYECKUX PEaKIHi
10 CkopocTh XMMHUYECKUX peakuuil. PakTopsl, BIMSIOLIME HA CKOPOCTh
XUMHYECKHUX PEaKui
11 Karanuz. Xumnueckoe panoBecue. [Ipunnun Jle [llatense.
Tema 4. PacTtBopsl (5 4.)
12 JlucniepcHble CHCTEMBI
13 CniocoObl BhIpaXEHUS KOHIIEHTPAIIMH PAaCTBOPOB DIIEKTPOIUTHYECKAsS
muccouuanus. CunbHble M cinalble 37eKTpodauThl. Cpena BOIHBIX
pacTBOPOB.
14 [Ipaktuueckass pabora 1 «lIpuroToBnenne pacTBOPOB C 3aJaHHOM
MOJIIPHOM KOHIIEHTpalen
15 Peakiiun wmonHoro oomena. I'maponus coneil.
16 KonrtposabHas pabora.
Tema S. JaexkTpoxumuyeckue peakiuu (2 4.)
17 XUMHUYECKUE MCTOYHUKH TOKa. PsJ CcTaHIApTHBIX SIEKTPOAHBIX
MOTEHITHAJIOB
18 Koppo3ust MeTaynoB. DaeKTpoaun3
Tema 6. MeTasuibl (6 4.)
19 [Tonoxxenne metamio B [ICXD JI. . MenneneeBa. O0mue cBoicTBa
MeTassioB. O61Ke cnocoObl TOMYyUYEHUS] METAIIOB
20 O630p MeTauIoB TJIaBHBIX NoArpynn (A-rpynm) HepuoaAnYecKOu
CHUCTEMbI XUMHUYECKUX 2JIEMEHTOB
21 O630p MertamioB mnobounbix noarpymnn (b-rpynm) nepuonnyeckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB (Me]lb, IIMHK, JKeJIe30)
22 TuTaH, XpoMm, HUKEJb TUIATHHA
23 CmuiaBbl MeTasuioB. OKCUABI U TUAPOKCHIIBI METAIIJIOB
24 [TpakTideckast pabora «Perenne 3KCepUMEHTANBHBIX 33/1a4 M0 TeMe

«MeTamibDy

Tema 7. HemeTtauinl (5 4.)




25 O030p cBoiicTB HeMmeTaioB. OKHUCIHUTETHHO-BOCCTAHOBUTEIILHEIE
CBOICTBA TUITUYHBIX HEMETAJIJIOB.

26 Oxkcuapl HEMETAUIOB M KHcIopojacoaepxkamue KucioTel (CepHas u
a30THAasi KUCJIOTHI)

27 Bomopoaneie  coequHeHMss  HeMETayuIOB.  ['eHeTWuyeckas  CBA3b
HEOPraHMYECKUX M OPraHUYECKHUX BEIIECTB.

28 [IpakTuueckast pabora: «Pemienne sKCrepUMEHTAIBHBIX 33J]a4 110 TeMe
«Hewmeramios»

29 KonTtposnpHast pabora no Temam: «Metajuibly, «Hemerammbny

Tema 8. Xumus

U KU3HDb (4 4.)

30 XUMUS B TPOMBIILICHHOCTH

31 [Ipon3BOICTBO UyryHa U CTaJIU

32 Xumus B ObITy. XMMUYECKask MPOMBINIIICHHOCTh M OKpPY’KaroIas cpea
33 O060011eHNe U TTOBTOPEHUE

34 Wrorosast koHTpOIbHAs paboTa ‘

IHEPEYEHDb IU®POBBIX OBPA30BATEJIbBHBIX PECYPCOB

U WEB-CAMTOB UHTEPHET

[upokuii BEIOOP 2IEKTPOHHBIX TOCOOUIA MPEICTABICH B €IUHON KOJUIEKIINH HU(DPOBBIX

o0Opa3oBaTenbHBIX pecypcoB: http://school-collection.edu.ru/.
[Tepeuenr Web-caiiToB, peKOMEHAYEMBIX JJIsl UCTIOJIb30BaHUS B PA0OTE yUUTEISIMU XUMUHN

Ne Hazpanue caiita win Copepxanue Anpec (URL)
/i CTaThH
1. | Kypnan «Xumus: ConepxaHrie HOMEPOB U AHHOTAIUU http://www.chem.msu.su
METOAUKA cTaTei *KypHaia /rus/school/
MPEToIaBaHus B
LIKOJIE»
2. | Ulxonbuble yueOHukH | Cepusi MIKOJBHBIX Y4EOHUKOB 10 http://www.chem.msu.su
o xumuu g 8-11 XUMHUHU aBTOPCKOTO KOJUICKTHUBA /rus/school/
KJIaCCOB xumpaka MI'Y non oOuieit penaxiueit
obmmeoOpa3oBatenbHoi | akagemuka PAH B.B. Jlynuna.
IIKOJIBI [Tporpammel kypcos. [loypounoe
IUIAHUPOBaHKUE. DJIEKTPOHHBIE TEKCTHI.
3. | Alhimik ITone3nslie coBeThl, 3¢ (eKTHBIE ONBITHI, | http://eqworld.ipmnet.ru/
XUMHUYECKHE HOBOCTH, BUPTYAJIbHBIN indexr.htm
PETeTUTOpP, KOHCYJIBTAIIH, UCTOPHUS
XUMHUHU
4. | CD-BOOKS Jluteparypa o xumun http://c-books.narod/ru
5. | AToMBI B KpucTamuiax VYyebHoe nocobue ekatepuHOyprekux | http://virlib.eunnet.net/w
yaenbix A.C. Mocksuna u 1O /1. in/metod_materials/wm9
[TanoBa /
6. | Mup xumun CnpaBouHas nH(popmMalys, HOBOCTU http://www.chem.km.ru/
HayK{
7. OrnopHble KOHCIIEKTHI [loypouHble KOHCTIEKTHI JIJIs http://khimia.hl.ru/
110 XUMUH HIKOJIBHUKOB 8-11-X Ki1accoB
8. | OmbIThI IO Onwucanue peakiuii, pororpaduu, http://shnic.narod.ru/
HEOPTaHNYECKOM crpaBoYHasi HHHOpPMAIHS
XUMUHU
9. OTKpPBITBINA KOJIJIEIK: VY4eOHHUK M0 XUMUH, Ta0JINIa http://www.chemistry.ru

XUMMUA

MenpeneeBa ¢ moapoOHOI
XapaKTEPUCTUKOM DJIEMEHTOB,
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HHTCPAKTUBHBIC MOACIIN, HOBOCTH,
xpectomatusi, MTHTepHET-pecypchl 1Mo
XHUMHHU, TECThI

10. | lkonpHas xumus — CnpaBoYHUK U YYEOHHK 10 XUMUH. http://www.schoolchemi
CIPaBOYHHK 10 XuMun | [1aBHass 0COOEHHOCTh — stry.by.ru
Y aKTUBHas MOMOUIb XUMKaJIbKYJIATOP, KOTOPBIN YIIPOLIAET
YUEHUKY WM CTYJEHTY | pelICHHE 3a]1a4 110 XUMUU
11. | Poccuiickuii Komnneknus skcnepuMeHToB 1mo Xxumuu | http://experiment.edu.ru/
00pa3oBaTeNbHBIHI catalog.asp
nopran
12. | Kypc opranuueckoii ITocranoBka omnbiToB. Kiaccel http://formula44.narod.ru
xumuM 3a 10-ii Knacc | OpraHMYECKHX COCTUHEHUH,
TectupoBanue. buorpadun
3HAMEHUTHIX YYEHBIX.
13. | Oprannveckas XuMusi. | DJICKTPOHHBIA y4eOHUMK Uit cpeaHed | http://cnit.ssau.ru/organi
IIKOJIBI. cs/
14. | Xumusa ans Bcex DJNEKTPOHHBIN CIIPaBOYHUK 3a MOJHBIN | http://www.informika.ru/
Kypc xumui. [Iporpammel mo xumuu, | text/database/chemy/ST
TECTBHI. ART.html
15. | Xumus. DKCIepUMEHTAIbHBIN YUeOHHK 110 http://hemi.wallst.ru/
OO0pazoBaTebHBIT 001116l 1 HEOPraHUYECKONW XUMUU JJIS

cauT JJI IIKOJBHHUKOB

8-11-x knaccoB, mpeHa3HAYEHHbINA KaK
JUISl HAYAJIbHOTO O0yYeHUs, TaK U JIJIst
MOJATOTOBKU K 9K3aMEHaM B BY3.
XUMHYECKUE CIIOBAPH, OJMMITHAIBI TI0
XUMHUH.

2023 1.

CIIUCOK JIMTEPATYPbI

1. Pymutuc T'E., ®enpaman ®D.I'., Xumusa. OcHoBbl o0meit xumuu. 11 xmace. — M.:
[Ipoceemienue, 2020 r.
2. I'apa H.H. Xumus. IIporpammsel o61ieo0pazoBaTenbHbix yupexaeHuil. — M.: IIpocerienue,

3. bpeiirep JIL.M., baxenosa A.E., Xumusa 8-11 xmaccel. Pa3zBepHyTroe TemaTudeckoe
iaHupoBaHue 1o yueOHukam Pynsutuca I'.E., ®enpamana @.I'., Bonrorpan, Yuurens, 2009 r.
4. Xomuenko WN.I'. COopHUK 3a/1a4 U yIpa)XXHEHHUH 110 XUMHUU.
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