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IosicHuTeILHAS 3aIUCKA

Hacrosimmass mporpamma paspabotaHa Ha ocHoBe [IpuMepHbIX
MporpaMM OCHOBHOTO 00IIero oOpa3oBaHus 10 XUMHH (0a30BBIiA
YPOBEHb), COOTBETCTBYIOIIHNX benepanbHOMY KOMITOHEHTY
rOCyJapCTBEHHOTO  CTaHAapTta oO0mero  oOpasoBaHus  (0a30BbI
ypoBeHb).Mcronp30BaHa  aBTOpPCKasi MporpaMMa CpeaHero  oOIero
o0pa3oBaHMs MO XMMHUHU 1711 0a30BOro m3ydeHus xuMuu B XI kiacce 1o
yueonuky I'.E. Pymzutuca, ®@.I'. denpamana.

[Iporpamma paccuntana Ha68 4acos.

N3yueHne xuMuM B CTaplied IIKojie Ha ©0a30BOM ypOBHE
HAIIPaBJICHO Ha JOCTHKEHUE CIEAYIOINX HeJIeH:

OCBOCHHUE 3HAHUM O XMMHUYECKOU COCTAaBIIIOLIEH €CTECTBEHHOHAYYHOU
KApTUHBI MUPA, BAXKHEHIIIUX XUMUYECKHUX MTOHATHM, 3aKOHAX U TEOPUSAX;
OBJIA/ICHHEe YMEHHUSAMM [TPUMEHSTD MMOTYUYEHHbIE 3HaHUA 111 OObSICHEHUS
Pa3HOOOpa3HBIX XUMUYECKUX SIBJICHUI U CBOMCTB BEUIECTB, OLEHKHU POJIU
XUMUHU B Pa3BUTUM COBPEMEHHBIX TEXHOJOTUHA M TOJYYEHUU HOBBIX
MaTEepHUAJIOB;

pa3BUTHE  TO3HABATEJIbHBIX  HHTEPECOB U HMHTEJUIEKTYaJIbHBIX
CIIOCOOHOCTE B NpOLECCE  CaMOCTOSITEILHOTO  MPUOOpETEHUS
XUMHUYECKUX 3HAHUU C HCIHOJIb30BAHHEM PAa3JIMYHBIX HCTOYHUKOB
uH(pOpMAaIUH, B TOM YUCJIE KOMIIBIOTEPHBIX;

BOCIIMTAHHE YOCKICHHOCTH B TO3UTUBHOM POJM XUMHUU B IKU3HU
COBPEMEHHOr0 OOLIECTBA, HEOOXOAMMOCTH XHWMHYECKH TPaMOTHOTO
OTHOILIEHUS K CBOEMY 370POBBIO U K OKPYKAIOIIEN CPEAE;

NpUMeHEeHUe TOJYYEHHbIX 3HAHMWA W YMeHHMH Juisi 0e30MacHOro
UCIIOJIb30BaHUS BEILIECTB U MAaTEpUAIOB B OBITY, CEIbCKOM XO3SMCTBE U
Ha TMPOU3BOJICTBE, PEIICHUS NPAKTHUYECKUX 3aJlad B IOBCEAHEBHOMU
KU3HU, IPEAYTPEKICHUS SIBIICHUI, HAHOCSIINX BPE 3J0POBbIO YEIOBEKA
1 OKpYKalolllen cpene.

JlanHast mporpaMMma npeaycMaTpuBaeT (OPMHUPOBAHUE Y YUAIIUXCS
oOlIey4eOHbIX ~YMEHMM W  HaBbIKOB, YHHUBEPCAJbHBIX CIOCOOOB
NEeATEIbHOCTY W KIIOYEBBIX KOMIIETeHUMA. B 3ToM HampaBieHuu
3agayamMM JJid y4yeOHOro mnpeameTa «XUMHUS» B CTapliel IIKoJjie Ha
0a30BOM ypOBHE SIBJISIOTCS: YMEHHE CaMOCTOSTEIbHO U MOTMBUPOBAHHO
OpraHU30BbIBATh CBOIO MO3HABATEIBHYIO ACSATENBHOCTH (OT MOCTAaHOBKU
HEeIW 0 MOJYYEHUsI M OLEHKH pe3yibTaTa); ONpeleleHue CYUIHOCTHBIX
XapaKTEPUCTUK M3YyYaEMOTO 00bEKTa; YMEHUE PAa3BEPHYTO 0OOCHOBBIBAThH
Cy)XIIeHUsl, JaBaTb  OMNpPEJEICHUS, MPUBOJUTH  JIOKA3aTEJIbCTBA;
OLICHMBAHUE U KOPPEKTUPOBKA CBOEIO MOBEJIECHMS B OKPYXKAIOIIEU Cpene;
BBITIOJTHEHUE B MPAKTUYECKON AESATETbHOCTH U B MOBCEIHEBHOU >KU3HU
DKOJOTUYECKUX  TpPeOOBaHWH;  WMCIOJB30BAaHUE  MYJbTUMEIUWHBIX
PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTHH 1711 00paboTKH,
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nepenavyy, CcHcTeMaTu3alud HHpOpManuu, co3JaHue 0a3 JaHHBIX,
MPE3CHTAIMA  PE3YyJbTATOB  MO3HABATEIIBHOM W IPAKTUYECKOMU
NEeSATENBHOCTH.

B ocHOBy mporpamMmbl MOJOKE€H MNPUHUMUII Pa3BHUBAIOLIETO
oOyuenusi. [Iporpamma ommpaercs Ha MaTepuain, U3y4YeHHbII B 89
KJIaccax, MO3TOMY HEKOTOPBIE TEMBbI Kypca paccMaTpUBAIOTCS MMOBTOPHO,
HO Y€ Ha 0oJjiee BBICOKOM TEOPETUYECKOM YypoBHE. Takoil Mmoaxon
MO3BOJISIET YIAyOJsiTh U pa3BUBATh MOHITHE O BEIIECTBE M XMMHYECKOM
Ipolecce, 3aKpeIUIATh MNPONUIAEHHBIA MaTepuanl B AKTUBHOM MaMATH
YYaIIMXCs, @ TAKXKE COXPAHITh IPEEMCTBEHHOCTh B MpOIecce 0O0yUeHHUS.

Benymiast posibs B pacKpbeITUM ColiepKaHus Kypca xumuM 11 kimacca
OPUHAJICKUT IEKTPOHHON TEOPHUH, IEPUOJUIECKOMY 3aKOHY U CUCTEME
XUMUYECKUX DJIEMEHTOB Kak HauOosiee OOIIMM HayYHbIM OCHOBaM
XUMHUHU.

B nmaHHOM Kypce CHCTEMaTuU3UpylOTCa, 0000marTcs U
YIIyOJIAIOTCS 3HAHMS O paHee M3YYEHHBIX TEOpUSIX U 3aKOHaX
XUMHUYECKON HAYKH, XUMUYECKHUX ITPOLIECCAaX U MPOU3BOJICTBAX.

[Iporpamma oOecrnieunBaeT CO3HATEIBHOE YCBOEHUE YYAIIUMUCH
BOXHEHIINX XMUMHUYECKUX 3aKOHOB, TEOpUM M TOHATUM;, (OpMUPYET
IOPEICTaBICHUE O POJIM XUMHUHM B PAa3BUTUU Pa3HOOOpA3HBIX OTpacieit
IPOU3BOJICTBA; 3HAKOMHUT C BEUIECTBAMH, OKpYXaroluMu desioBeka. [Ipu
3TOM OCHOBHOE€ BHUMAaHUE YJEISAETCS CYIIHOCTH XUMHUYECKUX PEaKUUi U
METOJIaM UX OCYIIECTBJIEHUS, a TaKXKe CIoco0aMm 3alluThl OKPY KarolIei
cpensl.

[IporpamMma cocraBieHa C y4eTOM BEAyLIEH POJA XUMHUUYECKOIO
skcniepuMenTa. [IpegycmarprBaroTcst Bce BUABI IIKOJIBHOTO XUMUYECKOTO
AKCIIEPUMEHTa — JIEMOHCTpPAINH, JJA0OPATOPHBIE OMBITHI U MIPAKTUUECKUE
pabotel. Pabouas mnporpamMmMa MO XHMHM  pEaM3yeTcs uepes
dopMHpoBaHMe Yy yyamuxcs oOIey4eOHbIX YMEHUH U HaBBIKOB,
YHUBEPCATIBHBIX CIIOCOOOB AESTENBHOCTH M KIIIOUEBBIX KOMIIETEHLUH 3a
CU€T HMCMOJB30BAHUS TEXHOJOTUH KOJUIEKTUBHOTO OOYYEHMsI, OTOPHBIX
KOHCIIEKTOB, IHMIAKTUYECKUX MAaTE€pPUAJIOB, U MPUMEHEHUS TEXHOJOTHUH
rpaguyeckoro mnpeacTaBieHuss MHGOPMALMK TPU CTPYKTYPUPOBAHUU

3HAHUM.

B nenoMm kypc mo3BOJIIET Pa3BUTH IPEACTABICHUS YYaLIUXCS O
[I03HAaBAEMOCTH MHpPA, EAUHCTBE IHKUBOM U HEXKHUBOM MPUPOJIBIL,
chopMupoBaTh 3HAHMS O BAXKHEHIIMX  acleKTaXx COBPEMEHHOMU
€CTECTBEHHOHAYYHON KApTHUHBI MHUpPa, YMEHHUs, BOCTPEOOBaHHbIE B
IIOBCETHEBHOM  JKM3HM W TO3BOJISIOIIME  OPUEHTUPOBATHCA B



OKpY’KalollleM MHUpPE, BOCIUTATh YEJOBEKa, OCO3HAIOMIETO Ce0s 4acThiO
IPUPOJBIL.

Peanm3amnust maHHOW TporpaMMBI B Mporiecce OOydeHHUs! TMO3BOJIHT
YYaIIUMCSI YCBOWTH KJIIOYEBBIE XUMHUYECKAE KOMIIETCHIIMH W TIOHSTH
pOJIb XHMHH CpPEId JpPYTruX HayK O TMPUPOJe, 3HAYCHHE €€ I
YeJI0BEYECTRA.

[Iporpamma mpemaraercs ajis pabOThI MO HOBBIM Yy4eOHHKaM

xumun aBtopoB [.E. Pymurnca u @.I'. denpamana, npouieanium
skcneptudy PAH m PAO u Bomenmmm B DenepalibHbll MEPEYEHD
y4eOHHUKOB, PEKOMEH/IOBAHHBIX MUHUCTEPCTBOM OOpa30BaHMs U HAyKU
P® k wucnmonp3oBaHMio B oOpa3oBaTenbHOM  mpolecce B
o0mieo0pa3oBaTeabHBIX yupexaeHusax Ha 2022 — 2023 yueOHnslii ro.



OBHIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

1. O0mas xapakTepuCTHKA Y4eOHOI0 NpeMeTa, ero MecTo B cucTeMe
HAYK.
[Ipeamer  «XUMHUS»BXOJUT B  00pa3oBaTENbHYIO  00JacTh
«EctecTBO3HaHUEY.

[IkoNbHBIM KypC XUMHUHA - OOUH W3 OCHOBHBIX KOMIIOHEHTOB
€CTECTBEHHO - Hay4yHOTO 00pa3oBaHus. OH BHOCUT CYIIECTBEHHBIA BKJIA
B pelIeHue 3aga4 oOmiero oopa3oBaHus, odecnieunBas (GOPMUPOBAHUE Y
yYalmxcsi €CTECTBEHHO - HAy4YHOM KapTUHBI MHUpPa, pa3BUTUE UX
HMHTEIJIEKTYaJIbHBIX, TBOPUECKUX CIOCOOHOCTEM, MPUBUTHE IIEHHOCTHBIX
OpHEHTAIIUM, MOJATOTOBKY K KU3HU B YCJIOBHSIX COBPEMEHHOT'O OOIIECTBA.
PykoBOACTBYSICH OOIITUMU TEJISIMU | 33/1a4aMU IIKOJIbI, U3yYEHUE XUMUU
BHOCHUT CBOM BKJIaJ] B OOOTaIeHre 3HaHUW y4alluxcs, B UX YMCTBEHHOE
pa3BUTHE, B TMOJUTEXHUYECKYIO TMOATOTOBKY K Tpyady, BbIPaOOTKY
KU3HEHHBIX NO3ULUA. XUMUS HE TOJIbKO MO3HAET 3aKOHBI IPUPOJIBI U TEM
caMbIM, HapsJly C JpYyTUMH Haykamu, oObsicHseT mup. OHa BOOpYyKaeT
YyejoBeKa 3HAHUSAMM JUISl €ro  MPOU3BOJCTBEHHOW JIESITEIBHOCTH,
MO3BOJISIET B TPOMBIIUICHHBIX MacmTabax OCYyIIECTBIATh XUMHYECKUE
IPOLIECCHl B LIEJSIX MOJYYEHUs HYKHBIX BEIIECTB M MarepuanoB. be3s
PACKPBITHS 3TOW BTOPOM, JEHCTBEHHON CTOPOHBI XMMHUU, HE MOTYT OBITh
NPaBUJIbHO BOCHPHUHATHI OCHOBBI COBPEMEHHON HAyKHU. YSICHEHUE POJIU
XUMUU KaK OJIHOM W3 MPOU3BOJUTEIBHBIX CHJI OOIIECTBa, KaK Ba)KHOIO
dakTOopa Hay4yHO — TEXHUYECKOrO Mporpecca BHOCUT 3HAYUTEIbHBIN
BKJIaJl B 9KOHOMUYECKYIO U MTOJIUTEXHUYECKYIOTOATOTOBKY yUaIIUXCSl.

2. OcHOBHbIE 0COOEHHOCTH Padoueil MporpaMmabl.
PaGouass mnporpamMmma paccumtaHa Ha 68 y4eOHBIX YacoB B

COOTBETCTBUM  CKaJ€HAAPHBIM  Oa3uWCHBIM  Y4E€OHBIM  IUIAHOM,
npenycMarpuBaromuM 34 yuyeOHbIX Hegenu B 2022/2023 yuyeOHOM roay
i 11 knacca:

¢ Jlns UTOrOBOTO TOBTOPEHUS M YCHENIHOM MOJATOTOBKH K JK3aMEHY IO
XUMUH, OPTaHU3yeTCsl MOBTOPEHHE BCEX TEM, M3YUYEHHBIX Ha CTaplien
CTYTECHH.

& IlpumeHeHue  JIGKIIMOHHO-CEMMHAPCKOIO  METoAa U MOAYJBHOTO
OoOy4YeHHs] TO3BOJSIOT YUYUTENIO HW3JI0KUTh Y4eOHbIM Marepuan U
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BBICBOOOJUTH TEM CaMbIM BpeMsl sl Oosiee d(PGEeKTUBHOIO MOBTOPEHUS
BOIIPOCOB TEOPUU U PEUICHUS 3aJad Ha TMOCIEeIyIONMX YpOKax B
npenenax OTBEACHHOro yueOHOro BpemeHu. Takas (opma opraHuzaiuu
3aHATUA  TO3BOJSET  YCWINTh  MPAKTUYECKYI0 M MPUKIATHYIO
HAIPaBJIEHHOCTh TIPENO/JaBaHUs, AKTHUBHEE MPHOOIIATh YYalIUXCs K
paboTe ¢ y4eOHMKOM M JIPYTUMHU yUeOHBIMU MOCOOHSIMH, OOECIeUnB B
pesyinbTate 0osiee BHICOKHI yPOBEHb MOJITOTOBKU IIKOJFHUKOB MO XUMHH

3. Heau u 3aga4u y4eOHOro Kypca.
N3yuenne XxumMum B cTapiieil IIKoJie Ha 0a30BOM YPOBHE HAIIPABJICHO Ha

AOCTHIKCHUC CIICAYIOINX LeJIei:

OCBOCHHME 3HAHUM O XMMHYECKOM COCTABISIOUIEN €CTECTBEHHO-HAYYHOU
KapTHHBI MUPA, BAKHENIINX XUMUYECKHUX MMOHATHSAX, 3aKOHAX U TEOPUSIX;
OBJIaJIeHHe YMEHUSIMHU [IPUMEHSTh MOJyUYEHHbIE 3HAHUS JIJIs1 OOBSICHEHUS
Pa3HOOOPA3HBIX XMMHUECKUX SIBJICHUN U CBOMCTB BELIECTB, OLICHKU POJIU
XUMUU B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTMH M TOJYYEHHH HOBBIX
MaTepUalIoB;

pa3sBUTHE  I[IO3HABATCIBHBIX  HMHTEPECOB U HHTEIUICKTYaJbHBIX
CIIOCOOHOCTEM B IPOLECCE  CAaMOCTOSITEILHOTO  MPUOOPETEHUS
XUMHAYECKUX 3HAHUM C HCIOJIB30BAHMEM PA3JIMYHBIX HCTOYHUKOB
nH(pOpMauK, B TOM YUCJIE KOMIIBIOTEPHBIX;

BOCIIMTAHMEe YOEXKJIECHHOCTH B TO3UTUBHOM pOJIM XHMHUU B JKU3HU
COBPEMEHHOr0 OOILIECTBAa, HEOOXOAMMOCTH XHMHUYECKHM TIPaMOTHOTO
OTHOILIEHUS K CBOEMY 3J0POBbIO U OKPYKAIOILIEH CpelIe;

NpUMeHEeHHe TMOJYYEeHHbIX 3HAHMWA W YMeHMH Uil 0e30MacHOro
MCIIOJIb30BAaHUSI BEUIECTB U MAaTEpPUAIOB B OBITY, CEJIbCKOM XO35HCTBE U
Ha IIPOM3BOJCTBE, PELICHUS IPAKTUYECKUX 3a4a4 B IIOBCEIHEBHOU
KU3HU, IPEAYIIPEKACHUS IBIICHUN, HAHOCSIIUX BPE 340POBbIO YEI0BEKA
Y OKPY’KaIOLLIEH cpee.

4. ba3oBble TPeOOBAHUS K NMPENOJABAHUIO Y4eOHOT0 Kypca, K
¢dopmuposanuo OYYH.
PaGouass nmnporpamma mnpemycMarpuBaeT — (GOpPMUpPOBAHHUE Y

y4daluxcsi 001ey4yeOHbIX YMEHUN U HABBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB
NEeATEIbHOCTY W KIIOYEBBIX KOMIIETeHUMA. B 3ToM HampaBieHuu
npuopumemamu Jjs1 yaeOHOTo npeaMera « XUMHs» B CTaplIei MIKOJe Ha
0a30BOM YPOBHE SIBJISIFOTCSI:

-yMEHHUE CaMOCTOSITEIbHO M MOTHUBHUPOBAHHO OPraHU30BbIBATH CBOIO
M03HABATEJIbHYIO AESATEIbHOCTh (OT MOCTAHOBKHU LETU JO MOJIyYEHUS U
OLICHKH PE3yJIbTaTa);



-UCIIOJIb30BAHHUEC OJECMCHTOB MPUYMHHO-CICACTBECHHOIO M CTPYKTYPHO-
(I)YHKHI/IOHaJII)HOFO aHaJIn3a,

-OIIPCACIICHUC CYNIHOCTHBIX XapaKTCPUCTUK N3YyHaCMOI0 OG’BCKTa;

-YMCHHC PA3BCPHYTO 00OCHOBEIBAThH CYXKACHUA, OaBATb OIIPCACICHUA,
IMPUBOAUTDb N0KA3aTCIILCTBA,

-OLICHUBAaHUE U KOPPEKTHUPOBKA CBOETO MOBEJICHUS B OKPYXKAIOLIEeH cpene,
BBINIOJIHEHUE B MPAKTUYECKOW AESTEIbHOCTU U B MOBCEIHEBHOM >KU3HU
AKOJIOTUYECKUX TPEOOBAHUM;

-ICIOJIb30BAHUE  MYJIbTUMEIHUNHBIX PECYPCOB UM  KOMIIBIOTEPHBIX
TEXHOJIOTUN 11 00paboOTKH, Mmepenadyu, cucTeMaTu3aluu HH(popMaiuu,
co3manusi 0a3 JaHHBIX, MPE3CHTAIMM PE3YJbTATOB IO3HABATEILHOU U
PaKTUYECKOMN AEATEIbHOCTH.

5. MeToanueckue PEKOMEHAAIIMH H TEXHOJOIHYECKHE NMMOAX0AbI .
B xoxne npcrogaBanusl XHUMHH B CTaplﬂeﬁ MKOJIC B NOCIAIX

peanu3aluyd  JUYHOCTHO-OPUEHTUPOBAHHOIO TOJX0Ja B OOyYEHHUH
yYaluxcs LIKOJIBI-MHTEPHATA UCIIOJIB3YIOTCS CIeAyIonmne
o0pa3oBaTenbHbIE TEXHOJOTHM: 30pOBbECOEperarmme, MoOIyJIbHO-
0s104uHble, MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE, TECTOBbIE, YPOBHEBOMH
muddepennuanuu, rPYNIIIOBOM NEATENBHOCTH, OpraHu3aluu
CaMOCTOSTENIbHON pabOThI, UCCIEI0BATEIbCKHE.

s JNOCTMKEHUS  ITOCTaBJIEHHBIX 00pa3oBaTeNbHbIX,
BOCIIUTATEJIbHBIX 51 pa3BUBAIOIIMX eJeu HCHOJIB3YIOTCSA
MeTOAbIOOYYEeHUSI CI08eCHble, HaISIOHble;, NpAKMuyeckue, Nnouckosbvle;
uccneoosamenveKue, penpooyKmugHble.

A TakKe HCHOJB3YITCS pa3indHbie (POPMBbI  00yYeHUS:
nekuus,ceMuHap-npaktukym, UKT-npe3enranus, XuMHU4ECKUN TUKTAHT,
Pa3JIMYHBIC BHJIBI CAMOCTOSATEIIBHBIX PabOT, TECT, 3aUeT.

B 0OnoyHO-MOAYJIBHONW TEXHOJOTHMH MPUOPUTETHBIMU SIBIISIFOTCS
(bopMBI:

yCBaMBAIOTCA  BONpPOCHl  Teopuu.  JlocTwxkenuio  Oonee
3¢ (PEKTUBHOTO KOHEYHOTO pe3yJbTaTa CIOCOOCTBYIOT, DJIEMEHTHI
NIEPBUYHOTO KOHTPOJIS (HAIPUMEDP, OTBETHI Ha BOIIPOCHI, AUKTAHTHI, TECTHI
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u T.1.) Ha 3Tux ’xe ypokax paccMaTpUBAIOTCS Clly4au NPUMEHEHHUS
BOIIPOCOB TEOPUHM K BBHITIOJIHCHUIO HECJIOXKHBIX 3amgaHuil. OOpasibl
pEeIIeHN TOKas3bIBaeT VYYHWTENIb WM HauboJiee TMOATOTOBICHHBIN
YUUTENEM yUYaIIUKUCS. Y4Yaluecss TPy 3TOM KOHCIIEKTUPYIOT JEKIIHIO.

Ypox - npaxmuxym. OCHOBHas 3a7ada YpPOKOB IPAKTHUYECKUX

3aHATUN 3aKII0YAeTCs B 3aKPEIUICHUUW U YIIyOJeHHH TEOPETUYECKOTO
MaTepuaia M3JI0)KEeHHOro Ha JieKiuu. Ha ocHoBe ompoca ydamuxcs u
MOBTOPEHUS BOMPOCOB TEOPUU HA HECKOJbKUX YpOKaX YUHUTENb
noOuBaeTcsi TOro, 4ToObl BCE ydYalllUecs YCBOWJIM OCHOBHBIE BOIPOCHI
TEOPUM HA  ypOBHE TMpOrpaMMHBIX  TpeOoBaHMil. 3;mech  XKe
ocymiecTBisiercs auddepeHiupoBanHas paboTra ¢ y4eTOM HHTEpeca
KKIOTO Y4YEHHKA, BHIPAOATHIBAIOTCS YMEHHSI W HAaBBIKH COCTABJICHHS
OCHOBHBIX THIIOB XHMHYECKAX YPAaBHCHHHA U PEHICHUS THUIOBBIX
XUMHUECKUX  3amad. OOCYyXHaroTcsl HECKOJIBKO  MaTeMaTHYeCKUX
BAPUAHTOB PEILIECHUS OMOPHBIX (KJIFOUEBBIX) 3a7a4, UX 0(popMIIECHHE.

Hcnone3yss AWIAaKTUYECKUH MaTepuan U Jpyrue mocoowus,
OPOBOJUTCSA camocmoamenvhas paboma obyuarowezo xapakmepa C
HOCIEAYIOUUM OOCYXJACHUEM pPE3yJIbTaTOB Ha 3TOM K€ YPOKE, BEIETCs
UCIIpaBJIEHUE OLIMOOK.

Ypok — 3auem. 1Ipu mpoBeAeHNY 3a4€Ta, BOIIPOCHI TEOPUH K 3aUETY

U NPAKTUYECKUE 3aJaHUs U3BECTHBI y4alleMyCsl 3apaHee HE MEHeEe, YeM
3a TPU HEAENIM 0 HEro. Ydaluecs MOoJay4aroT UHAUBUAYaIbHbIC 3aJaHUs
mo teme. JUIsI MONy4YeHHsI NOJIOKUTEIBHOW OLIEHKH, y4JaleMycs Haao
3HaThb BOMPOCHI TEOPUM (3amucaTh HYKHbIE (OPMYJIbI, MOHUMATh HX
CMBICJI, paccKa3aTh O COACPKAHUU BOIIPOCA).

OCOOEHHOCTH OPTOMEAUICCKOTO PEKHMMa IIKOJIBI-HHTEpPHATA IS
OOJBHBIX CKOJIMO30M YYalluXCsl YYHUTHIBAIOTCS B BHIOOPE NpPHEMOB
o0yuyeHHsl Ha ypoKax: TIPOBEJICHHME B TEUYCHHE Yypoka 2-3
(GU3KYIBbTMHUHYTOK, COOJIOJICHUE PEKUMa KOHTPOJIA HaJ OCAHKOU
ydeHHUKa MpH paboTe 3a y4eOHBIM CTOJIOM.

B kawectBe wMmeroaudeckol W HMH(POPMAITMOHHOW TIOJJICPKKH
UCIIONIB3YIOTCS ~ MHTEPAKTUBHBIE  HAIJISIAHBIE  MOCOOHMS,  PecypcChl
WNutepnera, hona mudpoBsix odpazoBatenbHbix pecypco (LIOP) Ientpa
MOBBILICHUS KBATU(PUKAUN U HHOOPMAIIMOHHO-METOINYECKOM PabOTHI .



ChopmupoBannbie 'y yyammxcs 3YH wu  OVYYH B
pesynbTaTeoOyuennss xumuu B 10-11 kjmaccax TECHO CBs3aHBI CO
CJIEIYIOLIMMU MIPEAMETaAMMU:

MaTeMaTHKAa: CBS3b MEXIY BEJIMYMHAMH MACCHl U YHCIOM MOJIECH
BEIIECTBA, MEXIYy KOJMYECTBOM BEIIECTBA M TEIJIOBOM JHEPIrUEH,
BBIICJIMBIICHCS WM TOTJIOTUBUICHCS B PE3yJbTaTe€ XHUMHUYECKOTO
B3aHUMOJICHCTBUS, BBIpAKAECTCA PAMOi MPONOPIIMOHAIBHOM
3aBHCHMOCTBIO Y = K*X. OOpaTtHast TPONOPIMOHATBLHOCTE Y=K/X
BBIPAKACT CBSI3b MEXKIY MAacCOM pacTBOpa M €ro KOHIIEHTpaluHuel Ipu
pa30aBiIecHUN WX yHapuBaHMHM pacTBoOpa. Hambosiee yacto Ha ypokax
XUMHUU TMPOU3BOMSITCA PACUETHI C MCMIOJIB30BAHUEM TOHATUN «ITPOLEHTY,
«ITPOTIOPLUSD), KYPABHEHUE).

uHpopmaruka u HMKT: Haeikm wucnons3oBanusa [[OPos
(BuUpTyanpHble J1a0OpPaTOpPUU, BJIEKTPOHHbIE YUYEOHHKH, SHUMKIOINEIUH,
CIPaBOYHUKH), paboThl B VHTEpHETE NpU CO3MaHUM MPE3EHTAUN U
HanucaHus pedepaTtoB U HAyYHO-UCCIIEAOBATEIbCKUX paboT.

OMOJIOTHSI: 3HAHUE OMOJIOTMYECKOW POJIM XUMHUYECKHX JJICMEHTOB
(MUKpO- W MaKpOd’JIEMEHTOB) W WX COCAUHEHUH B Pa3TUYHBIX
OMOJIOTHYECKHUX TIporieccax (TeHeTHKa, MeTaboIu3M U T.1.).

(¢pusuka: 3HaHHE 00X OOBEKTOB U3YUEHUS, TAKUX KaK BEUIECTBO,
€ro CTPOCHHE M CBOWCTBA Ha MHUKPO- M MaKPOYPOBHSX OpTaHHM3AIUU.
3HaHus (U3MYECKUX 3aKOHOB COXPAaHEHUS (MAacChl, 3apsjia, SHEPTUH) U
OPUHIIMIA MUHUMyMa TIOTCHIIMAIBHOW JHEPTUU HCIONB3YIOTCS IS
COCTABJICHHSI MOJICKYJISIDHBIX ¥ HOHHBIX YPaBHEHHHM  pEaKIui,
TEPMOXUMUYECKUX YpaBHEHUH.



MECTO KYPCA XUMHUH B YHEBHOM IIJIAHE

B ydeOHOM miaHe Ha m3ydyeHue xumuu B 11 kiacce orBoaurcs 2
y4eOHBIX Yaca B HEJIEINIO); BCEro 68 yueOHbIX 3aHATUH.

Pacnipenenenre BpeMEHM MO TeMaM MPOrpaMMbl JaHO OPUEHTH-
POBOYHO. YUHUTENIb MOXKET W3MEHATh €ro B Mpeeiax TroJA0OBOKW CYyMMBbI
yacoB. Pacnipenienenue 4acoB 1o remMaM 0a3upyeTcs Ha OCHOBE aBTOPCKOM
nporpammbl  H.H. Tapsi(ABTOopckas mporpamma: Xumus. PaGouue
nporpammbl. [Ipenmernas ymaus yueOHukoB I'. E. Pymsutuca, @. T.
®enpamana. 10 — 11 kmaccer / H. H. T'apa. — 2-e u3n., non. — M. :
[Ipocsemienne, 2016.).

Takum o6pa3om, B 11 kitacce mporpaMma paccuuTaHa Ha 68 4acos,
U3 pacyera - 2 y4yeOHbIX 4Yaca B HEAEN0, U3 HUX: JUId IPOBEICHUS
KOHTPOJBHBIX - 5 4acoB, MpakTUYECKUX padot - 10 yacos, 1a00paTOPHBIX
OTIBITOB — 6.

Pabouas nmporpamMma opueHTHpPOBaHA HA YUCOHHUK:
Pyosumuc I.E., ®envoman @D.0. Xumusa. OcHoevl oouienl

xumuu.l Iknacc.

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKH
OBYYAIOIUXCHA HA CTYHHEHHU CPEJHEI'O (ITOJIHOI'O)
OBPA30OBAHUA

B pesynbrare u3yueHus XuMuM Ha 0a30BOM YpOBHE  YUYCHUK
JOJKEH

3nams/nonumame:

- GalICHellwue XumMuuyeckue NOHAmuA. BEIISCTBO, XMMHUYCCKUI
3JIEMEHT, aTOM, MOJIEKYyJa, OTHOCHUTEJIbHBIE aTOMHAs U MOJEKYJISIpHAs
MAaccChl, HOH, aJIOTPOIIHS, U30TOIHI, XUMHYeCcKast CBSI3b,
3JIEKTPOOTPUIIATEIBHOCTh, BAJICHTHOCTb, CTENEHb OKHWCIICHUS, MOJIb,
MOJISIpHAsE Macca, MOJISPHBIM 00BEM, BEIIECTBA MOJEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHMS, PACTBOPHI, SJICKTPOJIUT M HEIICKTPOJIUT,
AJIEKTPOJINTUYECKAs JIUCCOLMAIUSA, OKHUCIUTEIbh W BOCCTAHOBUTEIIb,
OKHCIICHHE W BOCCTAHOBJICHHE, TCILUIOBOM 3G (EKT peakiuu, CKOPOCTh
XMMHUYECKOW PEaKUNM, KaTallu3, XUMUYECKOE PABHOBECHUE, YTIECPOIHBIN
cKeJieT, PyHKIMOHANIbHAS TPYIIIa, U30MEPUsl, TOMOJIOTHUS;
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- OCHOG6HbIE 3AKOHbBI Xumuu. COXpAaHCHHA MACChl BCIICCTB,
ITOCTOAHCTBA COCTaBa, HepI/IOILI/I‘IeCKI/Iﬁ 3aKOH,

- OCHOGHblE meopuu XUMUU: XUMHYECKOM CBSI3H,
3JIEKTPOJIUTUYECKOMN JIMCCOLIAIINH, CTPOECHHUS OPraHUYECKUX
COCJIMHCHMUH;

- 8aXCHelluue eeuyecmea U Mamepuasvl: OCHOBHbBIE METAUIbl U
CIUIaBBl; CEpHasl, COJISHAsl, a30THAs W YKCYCHas KHCJOTHI; IIEJIOYH,
aMMHaK, MUHEpaJbHbIC YIO0OpEHUs, METaH, ITHICH, aleTHJICH, OCH30,
ATaHOJ, >KUPbI, MbUIa, TJIOKO3a, caxapo3a, Kpaxmai, KieTdaTka, OenKH,
HCKYCCTBEHHBIC U CHHTETUYECKHUE BOJIOKHA, KAyUyKH, IJIACTMACCHI;

ymemb:

- Ha3bleamb WN3YUYCHHLIC BCIICCTBA IIO ((TpPIBPIEU'IBHOﬁ» nim
MG)KI[YH&pOI[HOﬁ HOMCHKIIATYyPC,

- onpedenamyp. BAJECHTHOCTh W CTENEHb OKHUCIICHHS XHMHYECKHUX
3JIEMEHTOB, THUIl XHWMHWYECKOM CBSI3M B COCIUHEHUSX, 3apsj] HWOHA,
XapakTep Cpeapl B BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX COEAWHECHUU,
OKHCJIUTEIIb U BOCCTAHOBUTEND, IPUHAIICKHOCTD BEIIECTB K PA3JIMYHBIM
KJIaCCaM OPTaHMYE€CKUX COCIUHEHHUI;

- Xapakmepu3zoeams. DIEMEHTHl MaJlbIX MEPUOJOB IO HUX
noJioxkeHuto B mnepuoandeckoir cucreme J[.M. Menneneesa; oOuue
XUMHUYECKUE CBOWCTBAa METAJUIOB, HEMETAUIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U OPraHUYECKUX COEIMHEHUI; CTPOCHUE U XUMHYECKUE
CBOVCTBA U3YUYECHHBIX OPraHUYECKUX COCIMHEHUM;

- 00bACHAMY: 3aBUCUMOCTb CBOWMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMS; TPUPOAY XUMHUYECKOM CBSI3M (MOHHOM, KOBAJICHTHOM,
METAJTMYECKON), 3aBUCUMOCTh CKOPOCTH XHUMHYECKOH pEaKluu |
MOJIOKEHUST XUMUYIECKOTO PABHOBECHS OT PA3IUYHBIX (haKTOPOB:

- @bINOJIHAMbL XUMHUYCCKUMN OKCIICPUMCHT 110 PACIIO3HABAHHIO
Ba)XKHEHUIITNX HCOPraHNYCCKHUX U OPraHUYCCKUX BCIICCTB,

- NP06OOUmMB CAMOCTOSITEIBHBIN MMOMCK XUMHUYECKON MH(OpMauu
C UCIHOJB30BAaHUEM PAa3JIMUHBIX HCTOYHUKOB (HAYYHO-TOMYJISIPHBIX
U3JaHUI, KOMIBIOTEPHbIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUM Il 00pabOTKU U Neperadu
XUMHUYECKON MHPOPMAIIK U €€ TIPEJCTABJICHUS B Pa3INuHbIX (popMax;
11



ucnoJjin3oeantdb npuoépemennbte 3HARUA u ymenun 6
npaxmuuecxoﬁ 0esimenbHOCMU U NOBCEOHCBHOIL HCUZHU ONIA:

- OOBSICHEHHS XMMUYECKHX SIBJICHUH, MPOUCXOAAIINX B MPUPOJE,
OBITY U Ha POU3BOJICTBE;

- OIIpCACICHUA BO3MOXHOCTHU IMPOTCKaHUA XUMHYCCKUX
npeBpameHHﬁ B PA3JIMIHBIX YCIIOBUAX U OICHKHU UX HOCHGHCTBHﬁ;

- BKOJIOTUYECKH IPAMOTHOTO TOBEACHUS B OKPY KAIOILIEH CPEJIE;

- OLICHKH BJIMSHHSI XUMHAYECKOTO 3arpA3HEHUS OKPYKAIOIEH CPEJIbl
Ha OPTaHU3M YE€JIOBEKA U APYTUE KUBBIC OPTaHU3MBI;

- Oe3omacHOro oOpalleHHss C TOPIOYUMHU U TOKCHYHBIMHU
BEILIECTBAMH, JJTAOOPATOPHBIM 000PYOBAaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33JAHHOW KOHIEHTPALIMK B OBITY M Ha
IIPOU3BOJICTBE;

- KPUTUYECKON OLEHKH JOCTOBEPHOCTH XMMUYECKON MH(pOpMaLUH,
IIOCTYTAIOIIEH U3 PA3HBIX UCTOYHUKOB.
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COJAEPKAHUE TEM YYEBHOI'O KYPCA
Tema 1. BaxxkHeliimmne Xumu4ecKkre MOHATHS M 3aKOHBI (8 4yacoB)

AtoMm. Xumuueckuid 3nemeHT. M3otombl. IIpocThie M ClIOXKHBIC
BEIIECTBA.

3aKoH COXpaHCHHUA MACChl BCHICCTB, 3aKOH COXPAaHCHUA U
IMPCBpAIICHUA SHCPTUU IIPU XUMHUYCCKUX PCAKIUAX, 3aKOH ITOCTOAHCTBA
cocCTaBa. BCH_IGCTBa MOJICKYJIIPHOI'O U HCMOJICKYJIAPHOT'O CTPOCHMA.

ATomHbIe opOuTamu, S-, P-, d-, f-sgexTponsl. OCOOCHHOCTH
pa3MeUIeHHsI AJIEKTPOHOB MO OpOUTAIsIM B aToMax MajblX M OOJBIIMX
NEPUOJOB. DHEPreTUUECKUE YPOBHU, MOAYPOBHU. CBS3b EPUOANYECKOTO
3aKOHAa U NEPHUOJNYECKON CUCTEMBI XMMHUYECKUX JJIEMEHTOB C TEOPHUEU
cTpoeHus aToMoB. KOpOTKMII W JUIMHHBIM BapuaHThl  TaOJIULIBI
XUMHAYECKUX JJeMEHTOB. [loyokeHne B IEpHOAUYECKOW CHUCTEME
XUMHAYECKUX JJEMEHTOB BOJOPOJA, JIAHTAHOWAOB, AKTHHOUIOB W
HCKYCCTBEHHO ITOJYYE€HHBIX JJIEMEHTOB.

BaneHTHOCTh U BaJICHTHBIC BO3MOKHOCTH aTOMOB. HepI/IOI[I/I‘IGCKoe
HU3MCHCHHUC BAJICHTHOCTHU U pa3MCPOB aTOMOB.

Pacuernsble 3agaun. Berunciaenue Maccel, 00beMa WIIM KOJIWYECTBA
BCILIECTBA [0 M3BECTHOM Macce, 00beMy WJIM KOJIMYECTBY BEICCTBA
OJHOI'O M3 BCTYIHMBIIMX B PEAKIUIO WJIW TOJYYHUBIIAXCS B PE3YJIHTATE
PEAKINH BEIIECTB.

Tema 2. Ctpoenue BemecrBa (7 4acoB)

Xumuueckas cBsA3b. Buabpl 1 MexaHU3Mbl 00pa30BaHUS XUMHUECKOU
cBs3u. MonHas cBsa3b. Katnonsl u anmoHbl. KoBaneHTHass HenmoJisipHas
cBs3b. KoBaseHTHass monsipHasi CBSI3b.  DJIEKTPOOTPULATEIBHOCTD.
Crenenb okucienus. Merainueckass CBA3b. BojopoaHas CBs3b.
[IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJT HEOPTAHUYECKUX U OPraHUYECKHUX
BEILIECTB.

THUIBI KPUCTAUTMYECKUX PELUIETOK U CBOMCTBA BEWIECTB. [IprunHbI
MHOT000pa3us BEIIECTB: U30MEPHSI, TOMOJIOTHS, AJTIOTPOTIHS, H30TOIIHSI.

JdemoHcTpanuu. Mozenn HMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX H
METAITHYECKIX KpUcTaInieckux pemerok. Jddext Tunnans. Monenu
MOJIEKYJI U30MEPOB, TOMOJIOTOB.
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Pacuernble 3agauyu. Boruncienue macchbl (KOJIM4ecTBa BEIECTBA,
o0beMa) MpOAYyKTa peaklyu, €ClId JJIsi €ro MOJYy4YeHHUs JaH PacTBOp C
oTnpeeIeHHOM MacCOBOM 1071 MCXOHOTO BEIIECTBA.

Tema 3. Xumnueckue peakuuu (7 4acos)

Knaccudukanus XuUMHUYECKUX peEaklUidi B HEOPraHUYEeCKON u
OPTraHUYECKON XUMHH.

CKOpOCTh pEaKIUM, €€ 3aBUCUMOCTb OT pPa3IMYHBIX (HaKTOPOB.
3aKOH JICMCTBYIOIIMX Macc. OHepruss aktuBanuu. Karamu3z wu
Katanm3aropel. OOpaTUMOCTh peakiuil. XUMHUYECKOEe pPaBHOBECHE.
CwMmellieHre paBHOBECHS O]l IEUCTBUEM pa3IMYHbIX (akTopoB. [TpuHIMn
JlelllaTtenne. [Ipon3BoaCTBO CepHOM KUCIOTHI KOHTAKTHBIM CITOCOOOM.

JleMoHCcTpanmuu.  3aBUCUMOCTh ~ CKOPOCTH  pPEaKIWH  OT
KOHIICHTpAIIMM M TeMIepaTypbl. Pa3iokeHune mepokcHuaa BOIOpOaa B
NPUCYTCTBUU KaTamm3atopa. OnpeneneHue cpeibl pacTBopa ¢ MOMOIIBIO
YHHBEPCATHHOTO HHANKATOPA.

JlaGopaTopHubie onbIThl. [IpoBeneHNe peakiuii HOHHOTO OOMEHa
JUIS1 XapaKTEPUCTUKHU CBOMCTB JIEKTPOJIUTOB.

IIpakTuyeckass padGora. BriusHue pa3nuuHbiXx (akTOpoOB Ha
CKOPOCTbh XMMHYECKON PEAKIIUU.

PacuerHble 3agaun. Beruucienue macchl (KOJMUYECTBA BEIECTBA,
o0bema) MpoAYyKTa PEaKIUK, €CJTU U3BECTHA Macca UCXOJHOTO BEIIECTBA,
COAEPKALLETO ONPEAECIEHHYIO JOJIIO PUMECEH.

Tema 4.PacTBopsbI (7 4acoB)

Hucnepcupie  cuctembl.  Mctunubie  pacTBOpbl.  CriocoOb
BBIPAKECHHUS KOHIICHTpAIlMU PACTBOPOB: MaccoBas JO0Js PacTBOPEHHOTO
BEIIIECTBAa, MOJIsIpHas KoHueHTpauus. KosutouaHele pacTBOpbL. 307U,
relIv.

Onexrponutrnueckas  aucconuanus. CuiapHble U cialble
ANEKTPONIUTHL.  Kucnommuo-ocrnognvie 63aumooelicmeuss 6 pacmeopax.
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Cpena BOOHBIX pacTBOPOB: KHCJas, HEUTpasibHas, MIENOYHAs. HouHoe
npousgedenue 600vl. Bomopoaublii mokazarens (PH) pactBopa.

T'uoponuz opeanuueckux u HeopeaHu4ecKux coeOuHeHul.

IIpakTnueckass padora. IIpuroroBieHue pactBopa C 3aJaHHOMN
MOJISIPHOM KOHLIEHTpaluen

Tema 5.25exkTpoxumMmnyeckne peakuuu(S 4acos)

XUMHUYECKHE HCTOYHUKU TOKa. P CcTaHIapTHBIX 3JIEKTPOJHBIX
NOTEHIUAJIOB. DJIEKTPOJIN3 PACTBOPOB U PaCILIaBOB. [louamue o Koppo3uu
memannos. Cnocobvl 3auumsl 0m KOpPpO3UU.

Tema 6. Metasiibl (12 yacoB)

[lonokeHne METaNIOB B TMEPUOJWYECKOM CHUCTEME XHUMHUYECKUX
aneMeHToB. OOmue CBONCTBA METANIOB. OJIEKTPOXUMHUUYECKUN psif
HarpspkeHu MetauioB. O01ue crnocoObl MOJYyYEeHUs METAIIIOB.

O0630p MeTauIOB INIAaBHBIX NoArpymni (A-Tpynmn) NepuoanYecKou
CUCTEMbI XUMUYECKHUX AJIIEMEHTOB.

O630p metamoB riaBHbIX noarpynn (b-rpynm) nepuoanueckoi
CUCTEMbl XUMHUYECKUX 3JIEMEHTOB (MeNb, LIUHK, MUMAH, XPOM, HCere3o,
HUKeb, NIAMUHAQ).

CrutaBel METAJJIOB.
Oxcuzibl ¥ TUAPOKCUIBI METAIIJIOB.

Hdemoncrpanmun. O3HaKOMJIEHHE C OOpa3llaMM METAJIOB M HUX
coenuHeHu. Bj3auMopaelcTBHEe IICJIOYHBIX M MIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOW. B3ammopencTBue Meau C KUCIOPOIOM U CEPOM.
DnekTpoau3 pactBopa xjopunaa meau (11). OnbITel 10 KOPPO3UKU METAILIOB
1 3aIUTe OT HEe.

JlabopaTopHbie onbITbl.B3anMoneiicTBue LHMHKA W Kejle3a C
pacTBOpaMH KHCJIOT M LIeJIo4el. 3HAKOMCTBO € 00pa3liaMu METaJIOB U
ux pyaamu (pabota ¢ KOJUIEKIUSIMU).

Pacyernble 3agaym.Pacuersl 10 XMMHYECKMM YpPaBHEHUSM,
CBS3aHHBIE C MAacCOBOM [JOJIEM BBIXOJA NPOAYKTa PEaKUUuu OT
TEOPETUYECKH BO3MOKHOIO
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IIpakTuueckass padora.Pemenne 3KCepMMEHTAJIbHBIX 3a1a4
nmo reme «Merayin.

Tema 7. Hemeranasl (10 yacoB)

O630p CBOMCTB HeMeTaJI0B. OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC
CBOMCTBaA THUIITNYHBIX HEMCTAJIJIOB. OKCI/II[LI HCMCTAJIJIOB u
KHCJIOPOJOCOACPIKAIIIUC KHUCJIOTEI. BOI[OpOIIHLIC COCIUMHCHUA
HEMCTAJIJIOB.

JMemoncTpanun.O6pa3ipl HemeTaiwioB.  OOpas3ibl  OKCHUIIOB
HEMETAJUIOB U KUCJIOpoacoepkanmx kuciaot. ['openue cepri, Gocdopa,
JKeJie3a, MarHusi B KUCJIOPOJIE.

JlabopaTopHble onbIThI. 3HAKOMCTBO C 00pa3liaMyd HEMETAJUIOB U
UX  NPUPOJHBIMU  COEIMHEHHMSIMU  (paboTa €  KOJUICKUHUSAMH).
PacnioznaBanue Xja0puaoB, Cyiab(haToB, KapOOHATOB.

I'eneTnueckas cBSI3b HCOPraHNM4YCCKUX U OPraHNYCCKUX BCHICCTB.

IIpakTnueckass padora.PemeHne 3KcrnepUMEHTAIBHBIX 3a/1a4
no teme «Hemera/ibi».

Tema 8. Xummus u :xu3Hb. (54.)

XuMusi B TPOMBINIICHHOCTH.  [IpHMHIMIBI ~ XUMHUYECKOTO
MPOU3BOJICTBA. XUMHUKO-TEXHOJOTUYECKHUE MPUHIUIBI MTPOMBIILICHHOTO
noyryuenust MmetaiioB. [IpousBoactBo uyryHa. [I[pon3BoacTBo cTaiu.

Xumusi B ObITy.XUMHUYECKass MPOMBIIUIEHHOCTh U OKpYXKarolas
cpena.

IpakTukym7 4). PemenHue SKCIEpUMEHTAIBHBIX 3ajad IO
HEOPraHUYECKOW XUMHM; PEIICHUE OKCIEPUMEHTAIBHBIX 3a4a4 I10
OPraHUYEeCKON XHWMHUU; PEUICHUE IIPAKTUYECKUX pAaCUETHBIX 3a/]ad;
[OJIyY€HUE, COOMpaHUE U Paclo3HABaHUE ra3o0B.
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TEMATHYECKOE INTAHUPOBAHHUE

Ne HanmeHoBaHue pa3aenos | YuebHble | KOHTpO/bHbIE MpaKkTnyeckana 4yactb
pasgena nTem yacobl paboTbl nabopaTtopHble | NpakTUYeckune
nTem onbIThbI paboTbl

1. BakHenLmne xmummnyeckme 8 1 - -
NOHATWUA U 3aKOHbI

2. CTpoeHue BewecTsa 7 1 - -

3. Xnmunyeckune peakuum 7 - 2 -

4. PacTteopbl 7 - 1 1

5. JNeKTpoxXumMmnyeckme 5 1
peakumm

6. MeTannbl 12 1 1 1

7. Hemetannbl 10 1 2 -

8. XUMUA U KU3Hb 5 - - -

9. MpakTUKym,0606LUEHNE 7 1 - 5
Uroro: 68 6 6 8
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TemaTtnuyeckoe nnaHuposaHue yqe6|-|oro maTtepuana no Xxmumumun

Ana nsyyeHua npegmerta no YMK I.E. Pyasurtuca u ®.I. denbgmana 11 Knacc

(2 yaca 8 Hedento, 8 meyeHue 200a - 68 4Yacos)

Ktn
Ne Tema ypoka dnemeHTbl coaepKaHua | TpeboBaHUA K YPOBHIO Kputepum ouyeHku dopmbl n Adom.
YpOKa NOAroTOBKMU meToabl 3apaHue
TeopeTnueckmne ocCHOBbI 06LWEN XUMKUMK
Tema 1. BaxkHeuwme xummuyeckue NOHATUA U 3aKOHDbI (8 yacos)

1. CrpoeHue atoma. Agpo 3HaTb OCHOBHblE XMMWUYecKue | Kputepum oueHKu WUHanenayaneHan, §1,c.6.8.2
ATOM. XUMUYECKUI INEMEHT. (MPOTOHbI, HEMTPOHbLI) U | MOHATMA:  BELLECTBO, TEOpeTUYECKMNX 3HaHNN bponTaneHas, -3
M3oTonsbl. 9N1eKTPOHbI. M30TOM®I. XUMUYECKUIN SNEMEHT, aTOM, 53:;:Z'KE?\A6’OT3 ¢ Moarotos

CocTaB aTOMHbIX A4ep MOJIEKYNa,  OTHOCUTENbHaA CnoBecHbI, UTbCA K
MosTopeHune npongeHHoro 8 10 aTOMHaA W MOJIeKyiApHan HarnAgHbIM, KOHTp.pa
KA. Macchbl, MOH, U30TOMbl; YMETb 4acTUYHO-MOUCKOBLIN. | 6
onpepenatb 3apAag noHa
MepBUYHbIN
KOHTPOJIb 3HAHWUM
2. BxoAaHas KOHTPOAbHaA pabota | KoHTposbHasa paboTa3a | YcBOeHME OCHOBHbIX BBOAHbLIN KOHTPO/Ib
Nel Kypc 10 knacca 3/1IeMEHTOB COAEpPXKaHMA Kypca
xummun 3a 10 Knacc
Kputepmn oLeHKN ymeHni
peLaTb PacyETHbIE 3a4a4M.

3. 3aKOH CoxXpaHeHMA Maccbl U 3aKoH coxpaHeHus YMeTb NpUMeHATb 3aKOH Kputepuun oueHKn UHamBumayanoHas, | §2,c.9.Ne

SHEeprum B Xummm Macchbl Beww,ecTB. 3aKoH COXpPaHEHMA MacChbl BeLecTsa TEOPETUYECKUX 3HAHUIA. ¢bpoHTaNbHaA, 2-4
COXPaHEHUSA U paborta, pabota ¢
npespalweHuns. edekt y4ebHUKOM,

Macchbl

CnosecHbIN,
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HarAsaHbIN,

YaCTUYHO-
NMOWCKOBBIN.
MeproamyecKmin 3aKoH. CrpykTtypa IN.C. rnaBHble 3HaTb OCHOBHble XMMMYECKMe | Kputepum oueHKu UHansuayanbHas, | §3,c.14-
PacnpegeneHue snekTpoHoB B M No6OYHbIEe NoArpyNMbl, | NOHATUA: NepexoaHble TEOPEeTUYECKUX 3HAHUI. dpoHTaNbHaA, 15,Ne 2-
aTOMaXxX 3/1eMEeHTOB MablIX masble n bonblmne 3/1IeMEHTbI. paborta, pabota c | 4,Tecthbl
nepMoaos. nepuogbl. Opbutans, s-, | YmeTb onpeaenstb y4ebHUKOoM,
p-, d-opbutanu, MaKCUMaNbHOEe YnCNo CnoBecHbIi,
JHepreTMyeckune 3/1eKTPOHOB Ha YpoBHe (cnoe) HarNA4HbIN,
noAypoBHU, CMNH, no popmyne, xapakTepmsoBaTb YaCTUYHO-
CnapuBaHMe 3/IEKTPOHOB | NOPAAOK 3an0AHEHNA NOMCKOBBIN.
3/IeKTPOHaMM NOAYPOBHEN B
ATOMaX XMMWNYECKMX 3/1IEMEHTOB MNepBUYHbBIN
c No1 no Ne38, 3anucbiBaTb UX KOHTPO/1b 3HAHUM
3/IEKTPOHHble GopMy bl U
rpadpuyeckume cxemoi.
YMeTb faBaTb XapaKTepPUCTUKY
XUMUYECKUX S1EMEHTOB NO
NOJIOXKEHMIO B NEPUOANYECKOM
cucTeme 1 CTPOEHMUIo aToMa.
PacnpegeneHne aneKTpoHOB B 3HaTb OCHOBHble XUMUYecKMe | KpuTepmun oueHKu UHpuBuayanoHasn, | §4,c.22
aTomax 60/1blUMX NepruoaoB NMOHATMA: NepexofHble TEOPETUYECKUX 3HAHUIA. ¢bpoHTanbHaA, Ne 1-5
3/1eMEeHTbI. pabota, pabota ¢
YmeTb onpenenatb y4eOHUKOM,

MaKCMMaIbHOE YMC/IO
3/1IEKTPOHOB Ha ypoBHe (cnoe)
no ¢popmyne, xapakTepmnsosaTb
NoOpPAAOK 3aN0AHEHUA
3/1eKTPOHAaMM NoAYPOBHEN B
aTOMax XMMUYECKUX
3/1EMEHTOB, 3aMMCbIBaTb UX
3N1EKTPOHHbIe GopMyAbl U
rpaduyecKkmne cxembl.

CnoBecHbIN,
HarnsaHbIN,
YyacTUYHO-

NOWCKOBbIN.

MNepBUYHbIN
KOHTPO/1b 3HaHWI
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YMeTb faBaTb XapaKTePUCTUKY
XMMUYECKUX 1EMEHTOB MO
NMONOXKEHMIO B NEPUOANYECKOM
CUCTEME U CTPOEHMUIO aToOMa.

MonoxxeHue B NCX3 Bogopoaa, | J/TaHToOHOMAbI, YmeTb f0Ka3blBaTb Kputepun oueHKku UHamsuayanbHas, | §5 c.25,
NaHTaHOMA0B, aKTUHONAOB AKTUHOMABI.VICKYCTBEHHO | ABOMCTBEHHOE MOOXKEHUE TEOPETUYECKUX 3HAHUA. dpoHTaNbHaA, Ne4
MCKYCCTBEHHO MONYYEHHbIX NoJly4eHHble 3N1eMeHTbl. | BOAOPOAa B NepUoamMyecKomn paborta, pabota ¢
3/1IeEMEHTOB cucteme, onpeaenaTb y4ebHUKOoM,

MeCTOMNONOXKEeHNEe

NaHTAaHOMA0B U aKTUHOWAOB.

3HaTb 3Ha4YeHUe

nepmMoanYecKoro 3akKoHa um

nepuoanyeckoi cucTembl
BaneHTHOCTb 1 BaNeHTHble BaneHTHble 3HaTb BaNE€HTHbIE BO3MOXHOCTH Kpntepumn oueHKn CnoBecHblIl, §6
BO3MOXXHOCTM aTOMOB BO3MOXXHOCTMW. aTOMOB 3/1EMEHTOB 2 Maforo TEopeTUYECKUX 3HAHWUMN. HarnAaHbINA, C.31
Mepuoanyeckoe n3ameHeHme CeoboaHble opbuTanu, nepuoaa, ymeTb 06bACHATL KpuTepmn oLeHKN ymeHWU YyacTUYHO- Ne4-7

Ba/Z1IEHTHOCTU U pagnycos
aTOMOB.

N3meHeHMA aTOMHOro
pagmyca, ymcna
3HepreTUYecKmx
YPOBHeM, yncna

Ba/IEHTHbIX 3/1EKTPOHOB B

nepuoax u rpynnax
ncxa

NPUYMHY MX BbICLLEW BANEHTHOCTH
(1Iv).

YMmeTb onpeaenatb BafIeHTHOCTb
3/1eMEeHTOB Npu 06pPa3oBaHNN XUM.
CBSA3¥ MO AOHOPHO-aKLENTOPHOMY
1 0bMeHHOMY MexaHu3my. YmeTb
COCTaBNATb rpaduyeckmne cxembl
CTPOEHUA BHELWHMX 3NEKTPOHHbIX
CN0EB aTOMOB, NOKa3sbliBaloLme
Ba/IEHTHbIE BO3MOMHOCTH
HEKOTOPbIX aTOMOB XUM.
3/1eMEeHTOB B BO3bYKAEHHOM U
HEeBO3bOYKAEHHOM
COCTOSHUMYMETb XapaKTep130BaTb
M3MeHeHMWe pPaanycos aTOMOB
XMM. 3/1EMEHTOB MO rpynnam u
nepuogam, o6 bACHATb MPUYMUHBI

peleHna pacyéTHbIX 3a4a4.
KpuTepnn ouLeHKu
TEOPETUYECKUX 3HAHWNA.

NOWUCKOBbIN.

MNepBUYHbBIN
KOHTPO/b
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3TUX M3MEHEHMVI, UX BANAHNE Ha
BaJIEHTHOCTb W O-B CBOWMCTBA
dTOMOB.

Tema 2. CtpoeHue BewiecTtBa (7 yacos)

9. OCHOBHble BUAbI XMMUYECKOMN KoBaneHTHasa cBA3b, eé 3HaTb onpeaeneHne Xmm. Kputepun oueHKku CnoBecHbIi, §7,00
cBA3M MIOHHaA 1 KoBaneHTHas pPa3sHOBUAHOCTYU U CBA3U, BUAbI XMM. CBA3M, TEOPETUYECKUX 3HAHUA. HarnAgHbIN, cTp. 33
CBA3b mMexaHM3m obpa3oBaHMA | MexaHW3Mbl X obpa3oBaHuA. YaCTUYHO-

YmeTb onpenenatb BUL XMM. MOWCKOBBIN.

10. | CoctaBneHune 3NEKTPOHHbBIX CBA3K B MPOCTbIX U CNOXKHbIX Kpntepun oueHKn §7 c.33-
dopmyn BeLecTs C BelLLecTBax, COCTaBAATb CXEMbI TEOPETUYECKUX 3HAHUA. 34
KOBaNEeHTHOM CBA3bIO 06pa3oBaHKA BELLECTB C

11. | MeTtannuuyeckas cBA3b. DNeKTPooTPULLATENBHOCT | Pa3/INYHbIMU BUAAMU CBA3N Kputepuun oueHKn MepBUYHbBIN §8,c
BoaopoaHas cBA3b. b YMeTb 06bACHATL MeXaHU3M TEOPETUYECKUX 3HAHUN. KOHTPOJIb 3HaHui | 37Neo3

BopopopaHas, 06pa3oBaHNA JOHOPHO- TeCTb
meTannmyeckas aKLLeNnTOpPHOW, KOBANIEHTHOM
CBA3b €BA3K, 0COBEHHOCTH

BOAOPOAHOM CBA3M.

12. | NpocTpaHCTBEHHOE CTPOEHME Mbpuaunsaumsa 3HaTb OCHOBHble Kputepun oueHku §9,c.43
MONEeKyn aTOMHbIXopbuTanen XapaKTEPUCTUKN XUM. CBA3U TEOPETUYECKUX 3HAHUA. Ne5,

(anvHy, aHepruto, TecTbl

HanpaB/IeHHOCTb,
HacbILLLAeMOCTb).

YMmeTb A0Ka3blBaTb
3aBMCUMOCTb 3TUX
XapaKTEPUCTMK OT Pas/INUHbIX
dbakTopoB (NPOYHOCTb — OT
nepeKkpbIBaHUA 3NEKTPOHHbIX
obnakos, rmMbpuamnsauns ceasm
M Ap.; HaCbILAeMoCTb — OT
Ba/IEHTHbIX BO3MOHOCTEM
atoma u ap.)
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3HaTb pa3nunyHble Gopmbl
MONEKYN, onpeaeneHme
BELLLECTB MOCTOAHHOTO U
nepemeHHOro CocTaBa,
pasfinyHble BUAbI

KpuUctannnyeckmx pELLIéTOK.

13.

CTpoeHMe KpUCTanios.

KpMCTaJ'II'IM‘-IECKVIe peLWeTKn.

BewecTBa
MONEKYNSPHOIO U
HEMOIEKYIAPHOro
CTPOEHMS..
Kpuctannunueckume m
amopdHble BelLecTBa.
Tunbl KPUCTANNNYECKUX
peLweToK (aTomHas,
MONEKYNSPHasA, NOHHasn
N MeTananyeckas).
3aKOHOMEpPHOCTb
CBOICTB BELECTB OT
TUMOB KPUCTANNYECKOM
peLeTKu.

3HaTb pasnnyHble Gopmbl
MOJIEKY/, onpeaeneHne
BELLECTB NOCTOAHHOIO U
nepemMeHHOro cocTaBa,
PasNnYHbIEe BUABI

KpUctannnyeckmx peLLIéTOK.

KpuTepun oueHku
TEOPETUYECKUX 3HAHWN.

§9,c. 48
Ne5

14.

MpunynHbl MHOroobpasua
BeLecTs

U3omepua, romonorums,
annoTponus.

3a4aun: BbluncCaeHNE
Maccbl NPoAyKTa
peakumn (KonmyecTtsa
BellecTBa, o6bema) ecnm
ONA ero NonyyYeHua aax
pacTBop ¢
onpeneneHHomn
MaccoBoOW gonei.

Kputepun oueHku
TEOPETUYECKUX
3HAHWI.,YMEHWN peLlaTb
pacuyeTHble 3a4a4n.

§11,c.51
Ne4-5

15.

KoHTponbHasa paboTa N°2 no

Temam «BakHeWwmne
XMMMYECKUEe NOHATUA U

BaxHeNlwne xummnyeckme
3aKoHbl, 13 n NMCX3 Ha
OCHOBE YYeHUA O

Kputepun oueHKn

NMNCbMEHHbIX KOHTPOJ/1IbHbIX

pabor.
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3aKOHbI», «CTpoeHue
BelecTsa»

CTPOEHUM aTOMOB.
CTpoeHue BelLLecTBa.

Tema 3. Xumunueckue peakuyum (7 yacos)

16. | Knaccudmrkauma xummnyeckmx OBP. Obpatumsbie u NUmeTb NnpeacTaBneHme o Xum- Kputepuun oueHKn §12,c58
peakuuit HeobpaTuMble peakumu. | o Gopme ABUKEHUA MATEPUU. | TEOPETUYECKUX 3HAHUIA. Ne 1-3,
9K30- U 3HaTb CYLLHOCTb XMM-1 5-7
HOO0TEPMUYECKME peaKkuMmn, 3aKOH COXpPaHEHUA
peakuuu. Mpasuno MacCCbl U SHEpTrUu, ero
NPOTEKaHUA peaKkuuii B 3HayeHwue.
pacTBopax 3HaTb NPU3HAKK
17. | Knaccndmkauma Xummnyeckmnx KnaccndumKaLmm Xmm-x KpuTepun oueHKku §12,c 58
peaKkunit peakumi. TEOPETUYECKUX 3HAHUA. Ne 4,
YmeTb Knaccudpuumposatb 8-10
npeasioXKeHHble XMM-€ peakuum
WA CAMUM NPUBOAUTD
npUMepbl Ha pa3Hble TUMbI
peakumm
18. | CkopocTb xMmmnueckunx peakumii | CKopocTb XMMUYECKNX YMmeTb 06bACHATL MeXaHU3Mbl Kpntepumn oueHKn §13,tect
peakumn. Peakuuit Ha pumepe opr-x u TeopPeTUYECKUX 3HAHUIA. bl
AKTMBMpOBaHHbIVI HeOopraH-x sewecTB.
KOMRAJIeKE. 3aKoH YmeTb p?LLIaTb 334441 Ha
NeMCTBYIOUMX MACC. TennoBon apeKrT.
3HaTb NoHATHE CKopocTtn ana
19. | CKOpoOCTb XMMUYECKUX XnMmnyeckaa KMHeTUKa. FOMOreHHOV 1 reTeporeHHoi Kputepun oueHku §13,KOHC
peakumin. KuHetnyeckoe fomoreHHasA u TEOPETUYECKUX 3HAHUA. neKT

ypaBHeHMe peakuumu.

reteporeHHas cpega.
DHeprua akTmsauum.
KnHeTnyeckoe

YPaBHEHME peakunm

peakuui.

3HaTb pakTOopbIl, BAUAIOLLME HA
CKOPOCTb peakuum (Npupoaa
pearvpyoLLmnx BeLLecTs,
KOHUEHTpauua, naowaab
COMPUKOCHOBEHMA, TEMMepaTypa)
YmeTb 06bACHATL Aencrene
Kaxkaoro bakTopa, BAMAIOLWErO Ha
CKOPOCTb peakL M1 Ha npumepax.
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20.

KaTtanus

KaTtanus, Katanmsartop,
NMHrMbuTop

21.

Xumunyeckoe paBHoBecue U
Cnocobbl ero cmeLLeHuA

Xnmunueckoe
pasHoBecue. MpuHumUn
NelllaTtensbe

3HaTb NOHATUE CKOPOCTU ANA
rOMOFeHHOM U reTeporeHHom
peakuui.

3HaTb dpakTopbIl, BANAIOLLME HA
CKOpOCTb peakumu (npupoaa
pearvpyoLLmnx BeLecTs,
KOHUEHTpauua, naowaab
COMPUKOCHOBEHMA, TEMMepaTypa)
YmeTb 06BbACHATL AencTene
Kaxgoro $GaKkTopa, BAUAIOLWEro Ha
CKOPOCTb peaKLmm Ha NpUMepax.
3HaTb GpaKTOpbI, BAUAIOLIME Ha
CKOPOCTb peakLmm (KaTaamnsatop)
3HaTb CYLHOCTb MU MEXaHU3M
KaTanusa, npumeHeHue
KaTanmMsatopa U MHrMbuTopa Ha
npakTuKe.

Kputepuun oueHKn
TEOPEeTUYECKUX 3HAHUN.

§14,c.70,
Ne 4
TEeCTbl

Kputepuun oueHKun
TEOPEeTUYECKUX 3HAHUI.

§15,c.73,
Ne3,3ana
yu

22.

Ypok-o606L1eHMe No Teme
«XMMMYecKme peaKkLmm»

KpuTepnn ouLeHKu
TEOPETUYECKUX 3HAHWNA.

. Pabora B napax.

Tema

4. Pactsopbl (7 yacos)

23.

JducnepcHble cuctemsl

JAucnepcHble
cuctembl.PacTBopbil.
lpyboancnepcHble
cuctembl. KonnonaHole
pacTeopbl.A3p030MU.

3HaTb MOHATUE «AMCNEPCHasA
cuctema»

YMeTb xapakTep13osaTb
CBOWCTBA pPa3/INYHbIX BULOB
ONCNEPCHbIX CUCTEM,
YKa3bIBaTb MPUYMHY
Koarynaumm KonnoMaos u
3HAYeHKne 3TOro ABNEHUA.

Kputepun oueHku
TEOPETUYECKUX 3HAHUA.

§16,c.78
Nel-3

24,

Cnocobbl BbipaxKeHus
KOHLLEHTpaLMM pacTBopoB

MonapHasa
KOHUEeHTpaLuna

25.

PelweHue 3aga4 Ha

YMmeTb pelaTtb 3a4a4M Ha
NpPUroToB/IEHME PacTBOpPA
onpeneneHHom MonApHoOM

Kputepun oueHKn
TEOPETUYECKMX
3HaHWUN.,yMEeHMN peLlaTb

§17
,c. 81
3aa.1,2
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NPUroToB/sieHne pacTeopa KOHLeHTpauum pacyeTHble 3a43a4n. §17
onpeaeneHHoOn MOAAPHON ,c. 81
KOHLeHTpaLuum 3a4.3,4.

26. | MpakTnueckas pabora Nel YMeTb roTOBUTb PacTBop Kputepumn oueHKku MpakTnyeckasn Moarotos
MpurotoBneHue pacrTeopa ¢ onpeneneHHon MosiApPHOM NPAKTUYECKUX YMEHUIA. paboTta. PabotaB | UTb OTUET
3a,aHHOI MONsIpHOM KOHUEeHTpauuun. YmeTtb napax
KOHLeHTpaumei No/1Ib30BaTbCA 1abOPATOPHBIM

obopygoBaHuem.

27. | dneKTpoanTuyeckas dNeKTpoanuTUYecKas YMmeTb 06bACHATb,NoYeMy Kpuntepumn oueHKn §19c
anccoumauma. BooopogHbii anccoumauma. CunbHble | pacTBOpPbI BELLECTB C MOHHOM U | TEOPETUYECKNX 3HAHUA. 88,Ne 2-7
noKasartenb. n cnabble 3/1EKTPONUTDI. KOBaNeHTHOW NONAPHON CBA3bA

BomopoaHbiin NPOBOAAT 3NEKTPUYECKUIA TOK.

nokasatensb (pH). Ymetb onpeaensatb Ph cpeabl ¢
NOMOLLbIO BOAOPOAHOrO
nokasarens

28. | Peakuum mMoHHOro obmeHa Peakuun noHHOro YMeTb 06BACHATL C NO3ULMIA Kputepun oueHku §20,c. 92

obmeHa T3/ CyWHOCTb XMMUYECKUX TEopeTUYECKUX 3HAHUMN. Ne2-5
peakLuin, NpoTeKatoLWwmx B
BOAHOW cpese.
29. | Tngponns opraHMYEcKux u fmgponus 3HaTb CYLWHOCTb rMApPOAN3a. Kpntepumn oueHKn §21,c.97
HeopraHMYecKUX coeANHEHNN HeopraHuM4ecKkux (conei) | YmeTb COCTaBNATb YpaBHEHUA TEOPETUYECKUX 3HAHUA. Ne6-7
N OpraHnUYecKux peakLuuin rmgponunsa.
(cnokHbix adpupos,
yrnesoaos, 6enkoB.)
Tema «dneKkTpoxumuueckue peakuumn»(5 yacos)

30. | XuMnYecKkmne NCTOYHUKM TOKa lanbBaHNYECKUIA YMeTb 06bACHUTb NPUHLMN Kputepun oueHku §22,c
3IeMEeHT.DNeKTpoabl. PaboTbl raibBaHUYECKOTO TEOPETUYECKNX 3HAHUA. 102.No5-
AHoa.KaToa. AKKyMynATo | anemeHTa. 6
P.TONAUBHbLIA3NEMEHT.IN
EKTPOXMMUA.

31. | Pag cTaHAAPTHbIX 31EKTPOAHbIX | PAg, CTaHAAPTHbLIX 3HaTb, KaK ycTpoeH Kputepun oueHku §23,c.107
NOTeHLUMANos 3NEeKTPOAHbIX CTaHAapPTHbIM BOAOPOLHbIN TEOPETUYECKUX 3HAHUA. .Ne8-9
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NnoTeHLKNanos.

CraHpapTHble yCnoBuA.

CTaHaapTHbIN

BOAOPOAHbIN 3/1€KTPOA,.

aNeKkTpos,. YmeTb N0Nb30BaTbCA
pAagom ctaHOapTHbIX
BOAOPOAHbIX NMOTEHLMANO0B.

32. | Kopposua meTtannos u ee Koppo3una. Xumunyeckas 3HaTb OTIMYUNA XUMNYYECKOM Kputepun oueHKku §24,
npeaynpexaeHue Koppo3us, Koppo3uu ot TEOPETUYECKUX 3HAHUA. c.112,Ne4
3N1eKTPOXMMUYECKan 3NEKTPOXMMMYECKOI.3HATb -5
Koppo3ua. Cnocobbl Cnocobbl 3aWUTbl MET.U3AENNI
3aWMThI. OT KOPPO3UM.
33. | dnekTponus dneKkTponuns 3HaTb, Kakue npoueccol Kpuntepumn oueHKn §25, c.
NPOUCXOAAT Ha KaTOAe U aHOAe | TEOPETUYECKUX 3HAHUM. 118
NpW 3N1eKTPON3Ee PACcnIaBoB K Ne4,6.
pacTBOPOB CONEN. Moarotos
YMmeTb cOCTaBAATb CYMMapHble UTbCA K
YypaBHEHUA peaKkuni KOHTp.pa
3NeKTPon3a. 6ote
34. | UToroBasa KOHTPONbHasA KpuTtepum oueHKn UTorosbin
pa6oTa Ne3 3a | nonyrogue no NMUCbMEHHbIX KOHTPO/IbHbIX KOHTPO/1b 3HaHUM
paspeny «TeopeTuueckue pabor. no Teme,
OCHOBbI XMUMUUN» WHOVBUAYANbHAA
pabota
Tema 6. MeTannbl. (12 yacos)
35. | Obwasn xapakTepucTnka MeTtannbl. MNonoxeHue YMmeTb AaBaTb XapaKTepUCTUKy | Kputepum oueHKu NHansmayanoHas, | §26,c.
MeTaNNoB meTannos B MNC XMMUYECKUX 31EMEHTOB — TEOPETUYECKUX 3HAHUA. dpoHTaNbHaA, 123 Ne 6-
DNeKTPOXUMUYECKUIA pAg, | MeTannos (s-, p-,d- anemeHTOB) paborta, pabota c | 7,Tecthbl
HanpPAXeHUN MeTanNoB. | MO NONOXKEHWIO B Nepnoam- y4eOHMKOM,

YecKol cucTeme 1 CTPOEHMIO
aToMoB.

3HaTb CTPOEHWE, CBOWCTBA,
cnocobbl nonyvyeHus un
NpUMeHeHMe NPOCTbIX BELLEeCTB
MeTan/os..

CnoBecHbI,
HarnAAaHbINA,
YacTUYHO-

NMOMCKOBBIN.

MepBMYHbLIN
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YMeTb 40Ka3bIBaTb XMMUYECKUE
CBOICTBA META//IOB,
3anucbiBaTb ypaBHEHUSA
peakLMin B MONEKYNAPHOM U
OKUCAUTENbHO-
BOCCTAHOBUTE/IbHOM BUAE.

KOHTPOJ1b 3HAHWI

36. | O630p meTananyeckunx MeTtannbl A-rpynn YMeTb XxapakTepusosaTb Kpntepuun oueHKn §27,c.
anemeHToB A-rpynn XMMUYECKNE CBOMCTBA TEOpPEeTUYECKUX 3HAHWUMA. 131 Ne4-
metannoslA-IIA rpynn n 5,9
ANOMUHUA, COCTaBANATb
COOTBETCTBYIOLLNE YPaBHEHMUA
peakuum
37. | Obwmit 0630p MeTaNANYECKUX YMeTb XxapakTepusosaTb Kpuntepumn oueHKn §28,c.134
anemeHTOB B-rpynn XMMMYECKME CBOMCTBA TEOPETUYECKUX 3HAHU. Ne3-
meTannos b-rpynn, 4,Tectsl
COCTaBNATb COOTBETCTBYIOLNE
YypaBHEHUA peaKkunit
38. | Megb YMeTb COCTaBAATb YPaBHEHUA Kputepun oueHku §29,c.
peaKLMin, XapaKTepusyoLwmx TEOPETUYECKUX 3HAHUA. 137Ne4
CBOWCTBa Meam
39. | Uukk YMeTb COCTaBAATb YPaBHEHUA Kputepum oueHku §30, c.
peakumin, xapaKTepusyroLLmX TEOPETUYECKUX 3HAHUIA. 140,Ne4
CBOWCTBA LMHKa
40. | TutaH u xpom YMeTb COCTaBNATb YpaBHEHUA Kputepuun oueHKn §31,c
peakumit, XxapaKTepusyroLLMX TEOPETUYECKUX 3HAHUA. 145,Ne2,
CBOWCTBA TUTaHa U XpOMa 3
41. | eneso, HUKeNb, NNATUHA YMeTb COCTaBNATb YpaBHEHUA Kputepuun oueHKn §32,c.149
peakumit, XxapaKTepusyroLLMX TEOPETUYECKMX 3HAHUN. Ne3-
CBOWCTBA »Kene3a 4,Tectsbl
42. | CnnaBbl MeTaNNOB Cnnasbl.Jlernpyowme YMmeTb npescKkasaTtb CBOMCTBA Kputepuun oueHKn §33,c.154
nobaBKu. YepHble CnaaBa, 3HaA ero cocTas TEOPETUYECKUX 3HAHUA. Ne5-6

meTannbl..LlpeTHble
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meTannbl. YyryH.Cranb.

43. | OKcuabl U TMAPOKCUAbI Okenapl.l'mapokemasbl. 3HaTb BarKHeNLMe CTeNEHN Kputepun oueHKku §34,c.160
MeTansios OKUCNEHMA Meun, XKenesa, TEOPEeTUYECKUX 3HAHUI. No5,§35
XpOMa B UX COeaUHEHUAX npoyunTaT
(okcnpax, ruapokcmaax, b
KMCNoTax
44. | NpaKtnueckana pa6boTta No2 YMeTb pacnosHaBaTb KaTUOHbI KpuTepum oueHKn MpaKTnyeckas
PeweHue co/iel C NOMOLLbIO NPAKTUYECKUX YMEHUIA. pabota. PaboTa B
JKcnepuMeHTabHbIX 33434 KaQyeCTBEHHbIX peaKLumi. napax
no teme «Metannbi»
45, | PeweHwue 3agau YMeTb pelwaTb 334341 Ha Kputepun oueHKu MoaroTos
pacyeTbl MO XMMUYECKUM TEOpPEeTUYECKUX 3HAHWUMA. NTbCA K
YPaBHEHWAM, CBA3AHHbIE C KOHTp.pa
MacCoBOW gonei BbiIxoda 6ote
NPOAYKTa peakunm ot
TeopeTUYECKN BO3MOMKHOIO
MNoBTOPUTbL, YrAY6UTb M 0606WNTL
mMaTepuan no Temam «MeTtannbi»
HOQI'OTOBMTbCﬂ K KOHTpOl]bHOl;'I
pabote
46. | KoHTponbHas pabora Ne4 no BbIfABNTb YPOBEHb NOJTY4YEHHbIX Kputepun oueHku UTorosblit
Teme «MeTannbi» 3HaHWI Y4aLWMXCA NO NPOMAGHHON | NUCbMEHHbIX KOHTPO/IbHbIX | KOHTPO/b 3HaHWN
Teme pabor. no Teme,
MHAMBWMAYaNbHaA
paboTa
Tema 7. «HemeTtannbi» (10 yacos)
47. | O630p HemeTannoB HemeTtannbl n nx YMeTb 4aBaTb XapaKTepPUCTUKY Kpntepumn oueHKn UHamsuayanbHan, §36,c.165
dusnueckme ceoicTsa. XVUM. 3/1EMEHTOB HEMETa/I/IoB Mo TEOPEeTUHECKUX 3HAHW. d’pg”Ta”b”g‘”' Ne2
CTpoeHue aTomos NONOMNKEHWIO B NEPUOANYECKON sjeg::'l(zin ota ¢
HeMeTa /0B, CUCTEME U CTPOEHMIO aTOMOB CnoseCHbM:
HarnaaHbIN,

YaCTUYHO-MOUCKOBbIN.
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MepBUYHbIN
KOHTPOJIb 3HaHWUM

48.

CBolcTBa M NPUMEHEHUNe
BaKHEWLIMX HEMETAN/I0B

3HaTb CBOMCTBA U npuMeHeEHNE
Ba)KHENLIMX HEMETaN10B

KpuTepun oLeHku

TEOPETUHECKUX 3HaHU.

NHanBunayanoHas,
dpoHTaNbHaA,
paboTa, pabota c
y4ebHMNKOM,
CnoBecHbIH,
HarnagHbIN,

YaCTUYHO-MOUCKOBbIN.

MNepBUYHbIN
KOHTPOJIb 3HAHWM

§37,c.172
No4,tect
bl

49,

CBoilcTBa U NpUMeHeHMne
Ba*KHEMLMX HeMeTan108

3HaTb CBOMCTBA U NPUMEHEHUE
BaKHeMLWMX HeMeTaN10B

Kputepuun oueHKn

TEOPETUYECKUX 3HAHUN.

NHanBunayanoHas,
dpoHTaNbHaA,
paboTa, pabota ¢
y4ebHMKOM,
CnoBecHbIi,
HarnsaHbINA,

YaCTUYHO-MOMCKOBbIMN.

MepBUYHbIN
KOHTPO/Ib 3HAHWM

§37,c.172
Ne6

50.

Ob6wwan xapakTepucTuka
OKCMA0B HEMETA//IOB U

KMCNOPOA0COAEPHKALLMX
Kucnot

3HaTb KnaccupuKaumio
OKCM/0B, UX COCTaB, CTPOEHME,
CBOWCTBaA, NPUMEHEHME.

YmeTb cocTaBnATb Gopmy bl
OKCU0B XMM. 31€MEHTOB —
HemeTannos |—IV neprnoaos
nepuoamYecKoit cucTembl,
onpeaensaTb B HAX TUM CBA3M,
TUN KPUCTANNYECKOW
PeLWwéTKN, NpeacKkasaTb Ucxoan
13 3TOro PpUsnyeckme n
XMMUYECKMe CBOMCTBA OKCUAOB.
YMeTb 3anuncbiBaTb ypaBHEHUSA
peaKkumii, AOKa3bIBaOLLME XUM.

Kputepun oueHku

TEOPETUYECKUX 3HAHUA.

NHanBuAayanoHas,
dpoHTaNbHasA,
paboTa, pabota ¢
y4yebHUKOM,
CnoBecHbli,
HarnAaHbINA,

YaCTUYHO-MOMCKOBbIMN.

MepBUYHbIN
KOHTPO/b 3HaHWI

§38,c.179
Ne6

29




CBOMCTBa OKCUA0B HEMETa//I0B
B MOJIEKY/IAPHOM, MIOHHOM U
OKUCAUTENbHO-
BOCCTaHOBUTE/IbHOM BUAE.
3HaTb 06 U3MEHEHWM CBOMUCTB
OKCUJ,0B HEMETANN0B Mo
nepuvogam u rpynnam, ymeTb
06BACHATL NPUYMHBI 3TUX
N3MEHEHUN

51. | OKucnuTenoHble cBOMCTBA Knaccndukauma YMeTb COCTaBAATb YPaBHEHUA Kputepun oueHku WHamBnayanbHas, §39,c.183
a30THOM 1 CepHOMN KUCNOT HeopraHMYecKmx peaKLmit, xapaKTepuUsyoLLmX TEOpeTUYECKUX 3HAHWIA. d’ngTa“b”g"' Ne4
v o PaboTa, paboTa C
coegnHeHN. OKMCAUTE/IbHbIE CBOMCTBA yueBHMKOM,
XnmU4ecKkune cBoicTea a30THOM U CepHOM KMCNoT CnoBecHBbli,
OCHOBHbIX K/1accos HarnAaHbIi,
XUMUYECKUX YaCTUYHO-NMOMCKOBbIN.
COeANHEHWN.
MepBUYHbIN
KOHTPOJIb 3HAHWUM
52. | CepHasa KMcnoTa 1 a3oTHan 3HaTb 061aCTb NPUMEHEHUA Kputepumn oueHKu WnanenayanbHas, AononuHu
KMCNOTbI. VX npuMeHeHue. Kucnot TEOPEeTUHECKUX 3HAHU. bpoHTanLHas, TeNbHanA
paboTa, pabota c
y4ebHUKOM, /vTepaty
CNoBecHbI, pa
HarnsaHbIM,
YaCTUYHO-NOUCKOBbIN.
MepBUYHbIN
KOHTPOJ1b 3HAaHUM
53. | BogopoaHblie coeguHeHus OKkncnntenbHoO — YmeTb cocTaBiaTb Gopmyibl Kputepuun oueHKn WUHansmnayaneHas, §40,c.186
HemeTannos BOCCTaHOBUTE/IbHbIE NEeTYYnX BOAOPOAHBIX TEOPETUYECKUX 3HAHWIA. d’pg”Ta”b”g”' Ne3,3aaa
- o paboTa, pabota ¢
CBOWCTBa HemeTanos ( CoegMHEeHNI HeMeTaNN0B Ha yueBHIKOM, um
Ha NpMMmepe BO4OPOAA, | OCHOBE CTPOEHMUS X aTOMOB M CnoBecHbIit,
Kncaopoaa, cepbl) 3/1EKTPOOTPULLATENBHOCTH, HarnAaHbIiA,

onpeaenaTb TUM CBA3W, BUA,
KPUCTaNNNYECKOMN PELUETKY,

YaCTUYHO-MOUCKOBbIN.
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onucbiBaTb PU3MYECKMe U
XMMUYECKME CBOICTBA,
3anucbiBaTb YPaBHEHUS XUM.
peakummn.

MepBUYHbIN
KOHTPO/1b 3HaHWUM

54. | l'eHeTnyeckan cBA3b YMmeTb AOKa3biBaTb Kputepun ouLeHKu WUHamsnayanbHas, §41,c.189
HEeopraHMYecKunx u B3aMMOCBA3b HEOPraHNYECKMX | TEOPETUYECKUX 3HAHUA. g:g::q;zﬁg . -B, TecTbl,
OpraHNYEeCKMX BELLLECTB N OpPraHMYeCcKMX COeANHEHUN, yUeBHMKOM, naparpa

COCTaBANATb YPaBHEHMA CnosecHbii, $ 42
XUMUNYECKUX peaKLI,MVI HarnsaHbINA,
4YaCTUYHO-NOUCKOBbIU.
MNepBUYHbIN
KOHTPO/1b 3HaHUM

55. | NMpakTnueckas pabora Ne3. YmeTb pacno3sHaBaTb BewecTBa | Kpurtepum oueHKn MpakTuyeckasn oTtyer
PeweHue C MOMOLLbIO KaYeCTBEHHbIX NPaKTUYECKUX YMEHUIA. pabota. PaboTa B
3KCNepUMeHTa/IbHbIX 33434 nNo peaKLMin Ha aHUOHDI napax
Teme «Hemetannbi»

56. | KoHTponbHasa pabota Ne 5 no Kputepun oLeHKM WTorosbiit
Teme «Hemetannbi» NMUCbMEHHbIX KOHTPO/IbHbIX KOHTPO/Ib 3HaHW

pa6oT no Teme,
VHAWBUAYaNbHAA
paboTa
Tema 8 Xumusa un u3Hb ( 5 yacos)

57. | Xvumus B NpoMbILLINEHHOCTH. Xumunyeckas YMeTb 06bACHUTb Hay4Hble Kpntepumn oueHKn NHansmnayaneHas, §43,c.198
MpUHUMNbI NPOMbILLAEHHOTO NPOMbIWAEHHOCTb. XUMM | NPUHLMMbI NPON3BOACTBA Ha TEopPeTUYECKUX 3HAHWUM. g;;;:ﬂ;gﬁ% . Ne6,7
npon3BoACTBa yeckan TexHosorus. npmmgPe|1pom3BoACTBa yueBHMKOM,

CEepHOW KMUCNOTbI. CnoBecHblii,
HarnaaHbIN,
YaCTUYHO-NOUCKOBbIN.
MepBUYHbIN
KOHTPOJ1b 3HAaHUM
58. | XumuKo-TexHoNOrMYeckme YepHan 3HaTb, Kakne NpUHUMNbI Kputepuun oueHKn gHﬂwaﬂkuma& §44,c.203
POHTa/IbHaA,
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NPUHLMNbI NPOMBbILWIEHHOFO meTanayprma.JJomeHHaa | XMMWYECKOro TEOPETUYECKUX 3HAHUA. pabora, pabota ¢ Ne8
nonyyeHma neyb.Arniomepauma NPOU3BOACTBANCMONb3YIOTCA 2”96””“0":"
NNOBECHbIMN,
meTannos.lpounssoacTeo NpW NOAYYEHUM YYTYHa. ———
YyryHa. YmeTb coctaBnatb YXP, 4ACTUYHO-NOUCKOBBIA.
NPOTEKALWNX MPU NONYYEHUN
yyryHa. MepBuYHbIN
KOHTPOJIb 3HaHWUM
59. | NpowussoacTBO CTANMU KucnopogHbii YmeTb coctaBnatb YXP, Kpuntepumn oueHKn WUHanenayanbHas, §45,c.208
KoHBepTep. be3oTxoAHoe | NpoTeKaloWwmx NPU NONYYEHUN | TEOPETUYECKUX 3HAHWIA. d’ngTa“b”g"' Ne4
paboTa, paboTta ¢
Npown3BoACTBO. cTanm. yueBHMKOM,
CnoBecHbll,
HarnsaHbINA,
YaCTUYHO-NMOMCKOBbIN.
MNepBUYHbIN
KOHTPOJIb 3HAHWUN
60. | Xumusa B bbITy 3HaTb NpaBuaa 6esonacHom Kputepun oueHKu NHansmnayaneHas, §46,c.213
paboTbl CO cpeacTBamm TeopeTUYECKMUX 3HAHWA. bpoHTanLHas, TecTbl
6 o paboTa, pabota c
bITOBOW XMMUU yueBHMKOM,
CnoBecHbIl,
HarnsaHbIM,
YaCTUYHO-NOUCKOBbIN.
MepBUYHbIN
KOHTPO/1b 3HaHUM
61. | Xumunyeckas NPOMBbILLIEHHOCTb | DKOMOTMYECKUIA YMmeTb 06bACHATb NPUYNHBI Kputepun oueHkmn WUHansuayaneHas, §47,c.217
1 OKpysKatoLwan cpeaa MOHUTOPUHT.MIPeeNbHO | XMMMUYECKOro 3arpA3HeHuns TEOPETUYECKUX 3HAHWIA. d’pg”Ta”b”ﬁa”' No4
paboTa, paboTta ¢
OONnyCTUMble BO3/4yXa, BOAOEMOB 1 NOYB yueBHMKOM,
KOHUEHTPaumnmn CnosecHbli,
HarnAaHbIN,

YaCTUYHO-MOUCKOBbIN.

MepBUYHbIN
KOHTPOJ1b 3HAaHUM
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Tema 9 «lMpakTtukym. 0606WweHue»

62.

MP/P Ne4 PeweHue
3KCNEePUMEHTANbHbIX 33434 No
HeopraHUYyecKon XMmmum

Llenouku npespaLyeHui.

leHeTMYecKas cBA3b
MeXKay Knaccamu
coeNHEeHNN.

63.

MP/P Ne 5 PeweHue
3KCMEepUMEHTa/IbHbIX 3a4a4 No
OpraHMYecKou Xmumumn

64.

MP/P Ne6 PeweHue
NPaKTUUYECKUX PacUYeTHbIX
3apgay

65.

MP/P Ne7 MonyueHune
cobupaHue 1 pacnosHaBaHue
rasos

YMmeTb pelatb
3KCNEePMMEHTA/IbHblE 3aa4K:
a) Ha onpegeneHune ¢ NOMOLLbIO
XapaKTepPHbIX peakuuii 2-3
npeaaoXKeHHbIX
HeopraHUYeCcKnx nam
OpPraHUYeCKMX BELLECTB;

6) npoBecTu peakumu, noa-
TBEPXAAoLWMe KayeCTBEHHbIN
COCTaB HEOPraHUYECKMX Uan
OpPraHUYeCcKMX BELLECTB;

B) UCMbITaTb PacTBOPbI 3X conem
WHAMKATOPOM M OB BACHUTD
Habnogaemble ABNEHUSA;

r) nonyumtb ameboTepHbIn
rMOPOKCUA, 1 NPOBECTU
peakumu, noaTeepRaatoLme
ero XMMm4yeckmne CBOMCTBa;

4) NonyynTb 3agaHHOe
OopraHMYecKoe BeLLEeCTBO;

€) ocyLwecTBUTb NPaKTUYECKNE
npeBpaLLeHNs HeEOPraHUYeCcKmX
WKW OpraHUYeCcKUX BELLECTB No
cxeme, Npoaenatb
COOTBETCTBYHOLLME XU-
MUYECKMe peakLmm.

YmeTb Aenatb BbIBOAbI,
noabupaTb peakTuebl 1
obopyaoBaHue, NpaBUIbHO
nNpoBOAUTb ONbITbI, cObAOAAA
npaBua Nno TeXHUKe

Kputepun oLeHKM
3KCMePUMEHTANbHBbIX
YMEHWUN, KPUTEPUM OLLEHKMU
YMEHUI pelaTb
3KCNepMMeHTaNbHble 334a4M

MpakTnyeckas
pabota. Pabota B
napax
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6esonacHocTn

66. | NoarotoBka K KOHTPOJ/ILHOWM
paboTte
67. | UToroBasa KOHTpoONbHasA Kputepumn oueHku UTorosbIii
pa6ora N26 NMUCbMEHHbIX KOHTPO/IbHbIX KOHTPO/Ib 3HaHWA
pabot no Teme,
NHAMBUAYabHaA
paboTa
68. | AHann3 KOHTPOAbHOM PaboThl.

O606uieHMe NpoaeHHOro
maTepuana

MNToro: 68 4acoB, KOHTPObHbIX PaboT-6, MpaKTUYecKmx paboT-7.
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