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IMosicuuTeILHAS 3aIMCKA

Pabouas mporpamma mo kypcy «YriayOleHue 3HaHUM 1O XMMHH» COCTaBlIieHa Ha OCHOBE
CJIEYIOIIUX HOPMATUBHBIX IOKYMEHTOB:

- @enepanpHoro 3akoHa oOT 29 mekadpst 2012 rog Ne 273 - @3 «O6 obpazoBanuu B Poccuiickoit
®enepanun» (cr.2, 1m1.9);

- denepanbHOro rocyJapcTBEHHOIO 00pa30BaTENIBHOIO CTaHAapTa CPEAHEro OOIIero oOpa3oBaHUs
(10-11xm.) (ITpukaz MO u H P® ot 17.05.2012 Ne 413 B pexn. ot 29.06.2017);

- @enepa’bHOTO MEPEeYHs Y4eOHHKOB, PEKOMEHJOBAHHBIX K HCIOJIB30BAHUIO B 00pa30BaTEIbHBIX
YUPEXKIICHUAX, PEATM3YIOIIUX MporpaMmbl 001ero o0pa3oBaHUS M HMMEIOMIMX T'OCYJapCTBEHHYIO
aKkpeuTanuio, Ha 2022-2023 y4eOHBIH rox;

- l'omoBoro kanennapHoro yueoHoro rpadhuka MbOY «I'umnazus Ne8» na 2022-2023 y4eOHBIH TO/;

- [Tonoxenus o paboueii mporpamme yuutens, padoratomero no @I'OC 6-11 kmacc MBOY

« I'mvuazusa Ne8»;

-OcHoBHO# 00pa3oBarenbHON iporpamMmmbel COO MBOY «I'nmHuazust Ne8».

OpnHa U3 BeIylIMX COBPEMEHHBIX TEHACHINH peopMUpOBaHUs 00pa30BaHUs — €ro MpopUIn3aIus.
B nacrosiiiee Bpemsi MPOMCXOAUT COKpallleHWe Y4eOHBIX TUIAHOB €CTECTBEHHBIX MUCHUIUIMH. OgHAKO
XUMHUYCCKUEC 3HAaHUA COCTABJIAIOT OCHOBY JISA q)OpMHpOBaHI/Iﬂ HAay4YHOI'O MHUPOBO33PCHUA YHAIUXCA. Oun
HEOOXOUMBI KaXKJIOMY YEJIOBEKY, ONMPEICIISIOT €ro palMOHAIBHOE MMOBEICHUE B OKPYXKAOIIEH cpene, B
MMOBCEIHEBHOM Xu3HU. [Ipu cokparieHnn 4acoB Ha M3y4yeHUe Kypca ooOmieit xumuu B 11 kiacce 3a cToib
HEOOJIBIIION CPOK BBI3BIBACT y MIKOJLHUKOB MPOOJIEMBI B TJIAHE OCBOCHUS U OCMBICIICHHSI IIPOTPAMMHOTO
Matepuana. OJHUM W3 BapHAHTOB Pa3pEIICHUs BO3ZHUKIIUX MPOOJIEM SBIISCTCS BKIIOUYCHUE B yUCOHBIN
wiaH (akyJIbTaTUBHOTO Kypca «YriyOsneHue 3HaHuWi 1o xumum». Kypc paccumtan Ha 34 daca,
npeqHasHaueH Uit ydammxcs 11 kmacca, u3ydalommx XHMHUIO Ha 0a30BOM ypoBHE (B Kiaccax
TexHojoruueckoro npoduis). OH opHeHTHpPOBaH Ha yriayOineHue, o00OIIEeHUE 3HAHUM, HA pa3BHUTHE
MHTEpeca K XMMHUH, OOYYEHHUIO YMEHHUS MPaBUIbHO 0Opamarbcsi ¢ XMMUYECKUMU IpenapaTaMu B OBITY.
@opMBI KOHTPOJISI YCBOGHMSI MaTepualia: TPYNNOBBIE M WHIUBUAYAIbHBIE DPAaOOTHI, TECTUPOBAHUE,
IMPAaKTUKYMBI, CCMUHAPbI, 3a4CThI.

Heau kypca:
yJIOBJIETBOPEHHE IMO3HABATEIILHOTO WHTEpeca W yriyOjeHue, 0000IeHHe U 3aKpelyieHHue 3HaHUM
ydamuxcsa O CTPOCHHUU U 06HII/IX CBOMCTBaX HCOPTaHUYCCKUX BCILICCTB,

JTUKBHJIAIUS TPOOETIOB B 3HAHUSX 0 O0IIeH XUMUH;

3aKpCIVICHUEC HaBbIKa PCHICHUA 3a/1a4 U ITOUCKAa OTBETOB Ha CJIOKHBIC BOIIPOCHL 061H€I>i XUMHU.

3apaum kypca:

e OCBOCHME 3HAHMI O XUMHMYECKOH COCTaBJISIONIEN €CTECTBEHHOHAyYHOM KapTHUHBI MHpa,
BKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

e OBJIa/ICHMEe YMEHHMSAMHU IPUMEHATH IIOJIyYCHHbIE 3HAaHUSA M OOBACHEHHsS pa3HOOOpa3HBIX
XUMHUYECKUX SIBJIEHUI M CBOMCTB BEILIECTB, OLIEHKH POJIM XMUMHUU B PA3BUTHU COBPEMEHHBIX TEXHOJIOTHI 1
MIOJIyYE€HUHU HOBBIX MAaTE€PHAJIOB;

e pa3BHMTHeE [T03HABATEIbHBIX HHTEPECOB W HMHTEJUIEKTYalbHBIX CIOCOOHOCTEH B mpolecce
CaMOCTOSITENTLHOT'O MPUOOPETEHUsT XMMHUYECKHUX 3HAHUM C MCIOJIB30BAaHUEM pa3IMYHBIX HCTOUYHUKOB
nH(pOpMalUY, B TOM YHCIIE KOMITbIOTEPHBIX;

e BOCIIMTAHHe YOSKJICHHOCTH B TO3UTHUBHOM POJM XUMHH B JKM3HH COBPEMEHHOr'O OOIIECTBa,
HE00XO0IMMOCTH XMMHUYECKH I'PaMOTHOI'O OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U OKPYXKAIOILEH Cpefe;

e IPMMeHEHHE TOJYYeHHbIX 3HAHMI M yMeHHi JUIsi 0€30MacHOr0 HCIOJb30BAHUS BEIIECTB U
MaTepuajoB B OBITYy, CEIbCKOM XO3SHCTBE M Ha IPOU3BOJCTBE, PELICHUS MNPAKTHUYECKUX 3aJad B



[IOBCEIHEBHOM KU3HHU, NIPEAYIPEKACHUSA SBJICHUN, HAHOCALUX BPE 30POBBIO YEIOBEKA U OKPYKAIOIIECH
cpere.

TpeGoBaHMs K 3HAHUSM M YMEHUSAM y4allluXCs

3namo:

- CTPOCHUE aToMa,

-COCTaB, CTPOCHHUE, CBOMCTBA HEOPTAHMUECKUX COCIMHCHHIA,

-IBOMCTBEHHYIO POJIb OPIrAaHMYECKUX COCAMHCHUI B TIPHPOJIC;

-BJIUSIHUE HEOPTAHMYECKUX COSAMHECHUN HA OKPYKAIOIIYIO CPEy U 3J0POBBE UEITOBEKA,

Ymems:

- ONIPEACIIATh BU XUMUUECKON CBSI3U B MOJICKYJIC, KOH(PUTYPAITUIO MOJIEKYJ B IPOCTPAHCTRBE;

-HpOBOI[I/ITI) KAa4CCTBCHHBIC peaKIII/II/I Ha HeOpFaHI/I‘IeCKI/Ie BCIICCTBA,

-UICHTH(UIIMPOBATh HEOPTAHUYECKUE COCTUHCHHSI;

-II1CcaTb ypaBHCHI/Iﬂ OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

-MCaTh ypaBHEHUS TUIPOJIN3a OPTaHUYECKUX U HEOPTAaHUYECKUX BEILIECTB;

-yCTaHaBJII/IBaTI) TCHECTUYCCKHUEC CBSI3HU MG)KI[y Ki1acCcaMu HGOpFaHHqCCKHX COGI[HHCHI/Iﬁ;

-pemaTh pacyeTHbIC 3aJadyd  C IPOM3BOACTBEHHBIM COJCPKAHHMEM; 3a7a4yd IO IEeMOYKaM
MPEBPAIICHUI BEIIECTB, Ha «M30BITOK», HA BHIYMCICHUE MACCOBOW U OOBEMHOM JIOJIM BBIXOJ1a TTPOIYKTA,
Ha CMECH, Ha KOHIICHTPAIUIO PACTBOPOB, HA HAXOXKECHUE MOJIEKYJIAPHOM (OpMYIBI BEIIECTBA; 3aa4l Ha
3aKOHBI TEPMOJTUHAMUKH, Ha TETUIOBOU Y(PQEKT;

-IPOU3BOJIUTH PACUYETHl 1O YypPAaBHEHUSM TaKUX CIy4aeB XHUMHUYECKOTO BO3JICHCTBUS, KOTAa
HEOOXO0IUM y4eT MapaJijIeIbBHOTO IPOTEKAHUS HECKOJIBKHUX PEaKIIHIA.

-paboTaTh B TpYIIIE;

-paboTaTh C TOMOJHUTEIBLHOMN JIUTEPATYPOl.
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- YCTaHOBJICHHWE JIOBEpUTEIbHBIX OTHOIICHWH MEXIy YUYMTEIeM U €ro y4eHUKaMu,
CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHUATHIO YUAIIUMHUCS TPEOOBAaHUM U IPOCHO yUUTEIIsl, IPUBIICUEHUIO
UX BHUMaHHUS K 00CyX/1aeMoil Ha ypoke HH(GOpMalluY, aKkTUBU3aLMU UX TO3HABATEIbHON JAESITEIbHOCTH;

-oOYy’KJIeHHEe HIKOJbHUKOB COOJIOAATh HA ypOKe OOIIENpPUHSATHIE HOPMBI NOBEJCHMS, MpaBHUIIa
OOIIeHUs] CO CTaplIUMU (YYUTEISIMH) M CBEPCTHUKAMM (IUIKOJIbHUKAMH), TPUHIUIBI y4eOHOM
JMCLUIUIMHBI U CAMOOPTaHU3alllu;

-IpUBJICYEHNE BHUMAHUS IIKOJIBHUKOB K IIEHHOCTHOMY aCIEKTY M3y4aeMbIX Ha YpOKax SIBICHUH,
OpraHu3aiys Ux paboThl C MOJIy4aeMOi Ha YpOKe COLMaIbHO 3HaYMMOI MH(popMaIield — THULIUUPOBaHHE
ee 00CYX/IeHHUs, BbICKA3bIBAaHUS y4alllUMUCS CBOEr0 MHEHHMs 10 €€ MOBOJAY, BHIPAOOTKM CBOETO K Hei
OTHOILICHHUS;

-MCTIOJIb30BAaHUE BOCIUTATENBHBIX BO3MOMKHOCTEH COAEpkKaHMs Yy4eOHOro TMpeaMera uepes
JEMOHCTPALIMIO  JIETM I[PUMEPOB  OTBETCTBEHHOIO, TIPaXJAHCKOTO IIOBEIEHUS, MPOSBICHUS
YEJIOBEKOJIIOOMS U TOOPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIONIUX TEKCTOB JJIS YTCHHMS, 3a/1a4 s
peleHust, IpoOJIEeMHBIX CUTYallUi I 00CYKI€HHs B KJIacce;

-IIpUMEHEHNE Ha YpPOKE HHTEPAKTHBHBIX (OpPM pabOThl ydalllUXCs: HHTEIUIEKTYalbHBIX HID,
CTUMYJIUPYIOIIUX TO3HABATENbHYI0 MOTHBAIIMIO IIKOJIBHUKOB; JUIAKTHUYECKOT0 TeaTpa, I/1e MOJyuYeHHbIE
Ha YpPOKE 3HaHHS OOBITPHIBAIOTCS B T€ATPAIbHBIX MOCTAHOBKAX; JUCKYCCHUHM, KOTOpPbIE NAIOT Y4alluMCs
BO3MOKHOCTh MTPUOOPECTH ONBIT BEACHHUSI KOHCTPYKTUBHOIO JIMAJIOTa; TPYNIIOBON pabOThl MU paboThl B
napax, KOTopble y4aT HIKOJIbHUKOB KOMaHHOW padoTe U B3aMMOJEHCTBHIO C IPYTHUMHU JETHMHU;



-BKJIFOYEHNE B YPOK UTPOBBIX MPOLIEAYP, KOTOPbIE MOMOTAaOT MOJAEPKATh MOTUBALMIO JIETEN K
MOJTYYCHUIO 3HAHWH, HATAKUBAHHUIO TO3UTHBHBIX MEXKIMYHOCTHBIX OTHOIICHWH B KJIacce, MOMOTAloT
YCTaHOBJICHUIO JTOOpOKeNIaTeIbHON aTMOC(Ephl BO BpEMS yPOKa;

-OpraHM3anus HACTaBHUYECTBAMOTHBUPOBAHHBIX U  OPYAMPOBAHHBIX YYalllUXCS HAJ HX
HEYCIICBAOIIUMH  OJHOKJIACCHUKAMHM,  JAIOMIET0  IIKOJBHUKAM  COIMAIBHO  3HAYMMBIA  OTIBIT
COTPYZIHUYECTBA M B3aUMHOM MTOMOIIIH;

- HHHUOUHUPOBAHUC U MOAACPIKKA HCCHGI[OBaTeJIbCKOﬁ ACATCIIbHOCTH IIKOJIbBHUKOB B pPaMKax
peanu3ali UMH WHAWBUIYAIBHBIX M TPYIIIOBBIX MCCIIEIOBATEIBCKUX MPOCKTOB, YTO JACT MIKOJILHUKAM
BO3MOXHOCTbH HpHOGpCCTI/I HAaBBIK CaMOCTOATCIIBHOI'O PCIICHUA TeOpeTH‘IGCKOﬁ HpO6JIeMLI, HaBBbIK
TCHEPUPOBAHUS U OPOPMIICHHSI COOCTBEHHBIX MJICH, HABBIK YBAKUTEIHHOTO OTHOLICHHUS K UY)KUM HIICSIM,
oopmieHHbIM B paboTax Jpyrux HCCIEAOBaTeNIel, HABBIK MyOJIMYHOTO BBICTYIUICHUS IIepes
ayIUTOPUEH, apTYMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOYKH 3PEHUS.

Coaepixanue Kypca
Tema 1. CTpoenne aToM0B U XumMu4eckasi cBsi3b (11 yacos)

DNEKTPOHHOE CTPOCHHWE aTOMOB. 3alOJHEHHE AaTOMHBIX opOuTaied ayekTpoHamu. [IpuHImn
MUHMMYMa 3Hepruu, npunuun [laynu u npaBuno Xynaa. CTpoeHHe 3JIeKTpOHHBIX 000104€K aToOMOB 1, 2,
3, 4 nepuonoB Ilepuonuueckoit cucremsl JI. . MenneneeBa. Crpykrypa llepuonnueckoil cucremsl
XUMHUYECKUX 3jeMeHTOB. OrmpeneneHue CTPOEHHs aTOMOB IO MX KOOpJAMHATaM (HOMep mepuoja U
rpynnsl). MarHuTHelE U 3HEPreTUYECKUE CBOICTBA aTOMOB. Bujbl [IEPUOJUYHOCTU CBOMCTB
XMUMHUYECKHX 3JeMeHTOB. PaboTa ¢ Tectamu.

@u3nyecKuil CMbICI KBAaHTOBBIX 4MCEN (IJ1aBHOE, OPOUTATIbHOE, MATHUTHOE, CIMHOBOE KBAHTOBBIE
yucina). [lonarue atomHoil opOutamu. dopMupoBaHHe YpPOBHEH M MOAYpOBHEH B aToMe BOJOPOJA.
MHOro3/IeKTpOHHBIE aTOMBI: OOBSCHEHHE HMX CTPOEHHS C IOMOIIBI BOJOPOAONOJO0OHONH MOAEIH.

YpaxHeHus.
XapaKkTeprUCTUKU XMMHUECKUX CBs3€l. 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHHMS.
OOpazoBaHue KOBAJIEHTHON CBS3H. CBOHCTBAa KOBAJIEHTHOI CBA3U. MeTOH BalIEHTHBIX CBS3€il.

[Ipencka3anue reoMeTpuM 4acTUIl U TUIA THOPUIN3ALMU ATOMHBIX OpOUTaNIel IIEHTPAJIBLHOrO aToMa AJis
coeIMHEHUi! S- u P-3neMeHToB coctaBa AB. PaGora ¢ Tecramu.

Onpenenenve TUma TUOPUIM3ALMKM aTOMHBIX OpOWTaned NEHTPaIbHOIO aroMa JUIsl YacTHIL
(MoJIeKyJl, HOHOB) C KPaTHBIMH CBSI3SMHU. [Ipenckazanue reomerpuyeckoi (GopMbl 4acTHIL C
HEIOJEIICHHBIMH ITApaMU AJIEKTPOHOB. PaGora ¢ Tecramu.

[TonsipHOCTH CBsA3U. JIMIOIBHBI MOMEHT CBSI3M M JUIIOJIBHBI MOMEHT MOJIEKYJIBI, HX B3aUMOCBSI3b.
Bonoponnas cBs3b. Pabora ¢ Tecramu.

OcCHOBHbIE ~ TOHATHS  KOOPJAMHAIIMOHHOM  Teopuu  (KOMIUIEKCOOOpa3oBaTesb,  JIMTAHJbI,
KOOPAMHAIIMOHHOE YncIi0). THUIBI 1 HOMEHKJIATypa KOMIUIEKCHBIX COeIMHEHUH.

[ToBeneHre KOMILJIEKCHBIX COEIMHEHUHN B pacTBopax. Juccomnuanus Ha BHEIIHeC(EepHblE HOHBI U
MOH KOOpIMHAUMOHHOM cdeprl. KoncTantel ycToiumBocTH (00Opa3oBaHMs) M HECTOMKOCTH.
[Tonydyenue u pa3pynieHre KOMIUIEKCHBIX COCTMHEHUMN. Pemenue 3amauy.

HTOroBsIii KOHTPOJIB .

AHanu3 pe3ynbTaToB UTOTOBOM KOHTPOJIbHOM paboTel. Koppekiusi.

Tema 2. O0umue cBoiictBa pacTBopos. (104)

JlucniepcHble cucTeMbl (B3BECH, KOJUIOMJHBIE W HCTUHHBIE pacTBOphI). CrmocoObl BhIpa)KEeHUS
KOHIIEHTpalMK pacTBopa. HachlllleHHBIN, HEHACBHIIIEHHBIA W MEPECHIIMIEHHBIA PAacTBOPbL. 3aBUCUMOCTD
PacTBOPUMOCTH OT TEMIEPaTyphl. JHEpreTuka oOpazoBaHUs pacTBOPOB. PemieHue 3aqau.

CuinbHbIe U cnabbie AMeKTpoauThl. CTENeHb AUCCOIMAIIMN M KOHCTAHTa JUCCOIUAIINH. 3akoH
pa3basnenust OctBanpaa. Pemenue 3ampau



HNonnoe mnpousBeneHue Boabl. Bomopoansiii mokazatens u mkana pH. CuibHble KHCIOTBI U
CUJIbHBIE OCHOBaHUs. Pemenne 3anay.

Cnalble KUCIOTHI, ciiabble OcHOBaHMA. KOHCTaHTHI KUCIOTHOCTH M OcHOBHOCTH. Onpenenenue pH.
Pemrenue 3agau.

I'maponus. HeoOpatumblit ruaponns OuHapHBIX coearHeHHH. OOpaTUMBIA THIPOJIM3  COJICH.
HeoOpatumplii coBMeCTHBIN THApOJIN3. Permenue 3aad.

HtoroBbiii KOHTPOJIb

AHaM3 UTOrOBOM KOHTPOJIBHOU paboThl. Koppekius.

Tema 3. Xumnueckne peakuuu (94)

Krnaccudukanus XUMHYECKUX PEaKIIHA.

OHepreTuka XUMH4ecKux peakuuid. OCHOBHBIE onpeneneHusi. Makpo- 1 MUKPOCOCTOSIHHE, CUCTEMA
U BHEUIHSS CpeAa, KJIACCHU(HKAIMS CHCTEM, MapaMeTpbl CHCTEMbI, TEIUIOBOW 3(dekT u sHTanbmus
XUMHUeCKUX peaknuil. 3akoH l'ecca u ompexaeneHue TemioBoro 3dQexrta XUMHUYECKUX PEaKIIHM.
Tepmoxumuueckue pacyeTsl. Pemenue 3amay .

CKOpoCTh XMMUYECKOH peakiuu. Penienue 3aa4 o XuMU4eCKOM KUHETHKE.

Xumuueckoe paBHoBecue. Ero npusHaku. KoHcranTta xumudeckoro paBHoBecHs. KoHcTaHTBI
XUMHUYECKOTO PABHOBECHS Il TOMOT€HHBIX U T€TEPOreHHbIX peakuuii. BbIBOJ 3aBUCMMOCTH KOHCTAHTHI
paBHOBECHSI CyMMapHOW peaklMd OT KOHCTAaHT pPaBHOBECHUS IOCJIENOBATENbHBIX IpoueccoB. Crasur
XMMHUYECKOTO paBHOBecHs MOJ jaelicTBueM BHemHuX ¢akrtopoB (mpuninun Jle-Illatenve).  Pemenue
3a/1a4.

OxucnutensHo-BocctanoButenbHble peakiuu (OBP).  Cocrasnenue ypaBuHenuit OBP u moa6op
KOX(Q(QHUIUEHTOB METOJIOM D3JIEKTPOHHO-HOHHBIX TOJypeakunid. OKHCINTEIbHO-BOCCTAHOBHTEIBHBIC
¢byHkuu BemiecTB W Hampasienue OBP. OcoOble ciyyan COCTaBIICHHS AJIEKTPOHHOIO OajaHca.
Pemenne 3anay.

HTOTOBBIN KOHTPOIIB.

AHanu3 UToroBoro KoHTpoJsi. Koppekuus.

Tema 4. Xumusi d-3;1eMeHTOB. (44)

Menp u ee coeTUHEHUS.

XpOM H €ro COEUHEHHS.

Maprasen 1 ero COeJMHEHUS.

Jlexuusi-koHCyabTanus. OTBETH HA BOMPOCHI, pa300p HECTAHIAPTHHIX 3a/1a4.



TeMaTnuyeckoe NIIAHKPOBaHUE

Tema Ne IMocsenoBaTeIbHOCTH 3aHATHI B DopMbI 00yUeHHS
3aHATHS | TeMe
Tema 1. Ctpoenue | 1 DIJIEKTPOHHOE CTPOCHUE aTOMOB. Jlexknusa, ynpaxxHeHust
aTOMOB U KBanToBbIE ynCIHa.
XUMHYECKas CBA3b
(11 gacoB) 2 3anojaHeHue aTOMHbBIX opOuTaien TectupoBanue
JIEKTPOHAMH.
3 BanenTHble BO3MOKHOCTH aTOMOB. Jlexuusi, NpakTUKYM
CrerneHu OKHCIICHUS.
4 XapaKTepUCTUKA XUMHUYECKHUX Jlexknusa
CBA3EH.
5 O06pa3zoBaHue u CBOMCTBA Jlexuusi, ynpakHeHuUs
KOBaJIEHTHOU cBs3U. [lossipHOCTH
CBSI3H.
6 I'eometpus monekyn. ['mbpuauzanus | Jlekuus
ATOMHBIX OpOHUTaseH.
7 Cemunap «'mubpuamsanus atoMmHsix | CeMuHap
opburaneii, opma MOIEKyI»
8 KowM1uiekcHble coeTuHeHus!. JEeKIUs
9 Cemunap «KomruiekcHbie ceMHUHap
COEJTMHEHUS»
10 M TOTOBBIN KOHTPOIIB. TectupoBanue
11 AHaJN3 UTOrOBOI'0 KOHTPOJIA. Koppekuus
Tema 2. 12 JlucriepcHble CUCTEMBI U X ['pynmnoBas u nHAMBHUAYaIbHAS
OO61ue coiicTBa 3HAuYEHUE. paboTa Mo peleHuto 3a1a4d u
pactBopoB. (104) YIpaKHEHUI.
13 VlcTuHHBIE PAaCTBOPSI. Jlexuus
14 CrniocoOnl BbIpaykeHUs! KOHIIeHTpauuu | Jlekius, ynpakHeHus
pacTBopa.
15 Pemenue 3amau mo reme [IpakTrKym MO pernieHuto
«PacTBOpBI». 3a1a4
16 CunbHble U clladble JIEKTPOIUTHI. Jlexuusi, TecTUpOBaHUE
KoHcTanTa nucconnanum.
17 Bonopoansiil mokasares. Jlexknusa
18 I'nponu3 HeOpraHMYECKUX BEIECTB. | JIeknus, ynpakHeHus
19 ['uiponu3 opraHMuecKUx BEIIECTB. Jlexuusi, ynpakHeHuUs
20 WTOroBelii KOHTPOIIb. TectupoBanue
21 AHanu3 UTOroBOro KOHTPOJIS. Koppekuus
Tema 3. 22 Krnaccudukanus XumMruueckux CemMuHap
XuUMHUYECKHE peaKkuuid.
peaktuu (949) 23 DHepreTuKa XUMUUYECKUX PEAKIIUN. Jlexumst
24 Pemenue 3ana4 no teme [IpakTukym 1o penieHuro
«TepMOXUMHYECKHE pacueTh. 3a/1a4y
25 CKOpOCTbh XMMHUECKOHN PEAKIIUH. Pemenue 3anau
Pemenue 3aga4 mo XuMn4eckon
KHHETHKE.
26 XUMHYECKOE PAaBHOBECHE. Jlexuus, ynpaKkHEeHUs

KoncTanTa XMuMH4eCKOTO
paBHOBECHSI.




27

CIBHAT XUMHUYIECKOTO PAaBHOBECHS
(npunuun Jle-Illarense).

Jlexkuusa, ynpaxxHeHust

28 OxucIUTeNbHO-BOCCTaHOBUTENIbHBIE | JleKkius, yrpakHeHus
peakuuu (OBP). Ocobbie ciyuan
COCTaBJICHHSI 3JIEKTPOHHOTr0 OanaHca.
29 WTOroBplii KOHTPOIIb. TectupoBanue.
30 AHanu3 UTOroBOro KOHTPOJIS. Pemenue 3anau
Tema 4. Xumus | 31 Menp 1 ee COeTMHEHUS. Jlexuus, ynpaxHeHUs
d-s;memMeHTOB. 32 XpOM U €ro COeTMHEHUS. Jlexuums, ynpaxHeHUs
(49) 33 Maprasel| 1 ero coeJInHEeHHsI. Jlexuusi, yrpaxHeHust
34 Jlexus-KOHCYIbTaIINS. OTBeTHl Ha BOMPOCHI, pa3doop

KOMOWHHUPOBaHHBIX "
HECTaHJApPTHHIX 3a/ad.




JluTeparypa 1Jisl y4aluxcs M YUYUTeI:

1. Tabpuensn O.C. Xumus. Yueonuk st 11 knacca. M., 2020

2. Jlunun P.A., Monouko B.A., AaapeeBa JI.JI. Xumus. [y MIKOJIBPHUKOB CTapIIUX KJIacCOB U
MOCTYMAIOUIMX B BY3bl: Teopermueckue ocHOBHL. Bompockl. 3amaun. Tectbl. Yueb. mocobue. — M. :
Hpoda, 2001. — 576 c.: w.

3. Jluguna P.A., flkumosa E.E., BorunoBa H.A. Xumus, 10-11 ki.: Yuebnoe mocooue. Ilox pen
npod. P.AJlununa. — M.: [Ipoda, 2000. — 160 c.: — (ugakTnyeckue MaTepruaibl)

4. Jlugun P.A., Anppeea JLJI., Monouko B.A. CnpaBoYHMK IO HEOPraHMYECKOW XUMHH.
Koncrantsl Heopranmyeckux Bemiects — M.: Xumus, 1987. — 320 c.: ui.

5. Jlugun P.A., Anux6eposa JL.IO. Xumus: CripaBo4HUK Ui CTAPIIEKIACCHUKOB U MOCTYMAIOMINX
B By3bl — M.: ACT-IIPECC IIKOJIA, 2002. - 512 c.

6. Mapmanosa I".JI. COopHuK aBTOpCKHX 3a1a4 1o xumun. 8 — 1 1kmaccel. — M.: Bako, 2014. —
160 c.

7. Memxkosa O.B. EI'D.Xumus: YHuBepcanbHblil cipaBoYHUK.- MockBa: Okcmo,2015. — 352 c.

DJIeKTPOHHBIEe 00pa30BaTe/IbHbIE PecypChl
1. «Emunas xommeknus [upposerx OOpa3oBarensHbix PecypcoBy (HaO0op UppPOBEIX PECYPCOB K
yueonunkam O.C. I'abpuensaa) (http://school-collection.edu.ru/).
2. http://him.1september.ru/index.php — xxypran «XuMusi».
3. http://him.1september.ru/urok/- Marepuaisl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/1aH
caiiT, ObLIM OMyOIMKOBaHBI B XKypHale «XUMUs». ABTOpamH caiita mpojenana oonbiias padora
10 CUCTEMATU3UPOBAHUIO ra3€THBIX CTaTel C Y4ETOM IIKOJIbHOW yueOHOU POrpaMMBbl 110
npeamerty "Xumus'".
www.km.ru/education - yueOHbIe MaTepHaibl U cI0BapH Ha caite «Kupumt u Medoauii»
http://djvu-inf.narod.ru/ - anekrporHas OuOIMOTEKA
Ypoxku xumuun KUPUJUUIA 1 ME®OAMS, 10-11 xnacceel, Bupryansnas mkona Kupwiia n
Medoaus, OO0 «Kupumn u Medonuii», 2005
7. «1IxonbHBINA XUMHYECKUHN IKCIEpUMEHT. OpraHuyeckas XUMHs», yactsb 1-5, COopHUK
JIEMOHCTPAIIMOHHBIX OIBITOB JIJIsi CpeiHeH o01eoopa3oBaTeabHOi mKkoibl, OO0 «TenexoMmnanus
CTI'Y TB», CoBpeMeHHas ryMaHuTapHas akagemus, 2005
Xumus. 1 C: Penetutop.
http://new.fipi.ru
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