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TlosicHuTEIBLHASA 3aIMCKA

Pabouast mporpamMma coctapiieHa Ha OCHOBE:

¢ 3akona «O0 obpazoBannu B Poccutickoit @enepartnmy Ne273-D3 ot 29.12.2012 (pexn. ot 04.08.2023);

e OenepalIbHOTO  TOCYJIAPCTBEHHOTO  00pa30BaTENbHOTO CTAHAApPTa CPEJHEro oOmiero oOpa3oBaHus,
YTBEP>KACHHOIO IpuKa3oM MuHuCTepcTBa 00pa3zoBanust u Hayku Poccuiickoit @enepanun ot 17.05.2012 Ne 413 (c
mmeHeHusMu [Iprka3z MunuctepcTBa mpocBeenus Poccniickoit @emepartiu ot 12.08.2022 1. Ne 732) (manee — PI'OC
cpemHero o01ero oOpa3oBaHus);

o [Ipuka3za MunucrepcTBa npocsemenus poccuiickoit @enepannu o 23.11.2022 1. Ne 1014 «O6 yTBepkaeHUN
(benepanbHO 00pa3oBaTEIBHON MPOTPAMMBI CPEAHEr0 OOLIET0 00pa30BaAHUSMY;

o [Ipuka3za Munmnpocsemenuss Poccun ot 21.09.2022 Ne 858 «OO0 yrBepkaeHun (eaeparbHOTO MEepeydHs
y4eOHUKOB, [OIMYIIECHHBIX K MWCHOJb30BAHUIO NPU pealn3aldil HMEIOUIMX TOCYAapCTBEHHYIO aKKpEeIUTaLUIo
00pa3zoBaTeIbHBIX IMPOTPAaMM HAYAILHOTO OOIIEro, OCHOBHOTO OOINETro, CpPeaHero oOmero oO0pa3oBaHHS
OpTaHU3alMsAMH, OCYIIECTBISIIOIIUMHA 00pa30BaTelIbHYI0 JCATENbHOCTh M YCTaHOBIIGHHS MPEAETHHOTO CpoOKa
WCTIONBb30BaHMS UCKIIIOYEHHBIX YIeOHUKOBY;

® YueOHOTo T1aHa HIKOJMbI.

JlanHas pabodast porpaMma MOJITHOCTBI0 OTpaXkaeT 0a30BbIi YPOBEHb TOATOTOBKH IMMKOJIBHUKOB TI0 Pa3iesiaM
nporpaMmMbl. OHa KOHKPETU3UPYET COJICpIKaHUEe TeM 00pa3oBaTeIbHOTO CTAHIAPTA U IaeT MPUMEPHOE pacrpe/ielicHre
yueOHBIX YacoB IO pa3jiesiaM Kypca.

PaGouass mporpamMMa OOHOBJIEHa B COOTBETCTBUU C (efepanpHON pabodeld mporpaMMoi 1Mo ydeOHOMY
npeaMery «XUMHUsI» B YaCTH MPEIMETHBIX Pe3yIbTaTOB.

HN3yyenue XuMHM B CcTapiieil mKoje Ha 0a30BOM YPOBHE HANPABJIEHO HA JOCTHKEHHE
CJICAYIOIIUX LeJIeii:

- OcBoeHne 3HaHMH O XMUMHMYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAy4YHOM KapTHHBI MHUpa, BaKHEHIIHX
XUMHUYECKUX MTOHATHAX, 3aKOHAX U TEOPHSIX.

- OBnaseHue yMEHHsIMA TPUMEHSTH TMOJTYYEHHBIE 3HAHHS AJS OOBSICHEHHS Pa3HOOOPa3HBIX XUMHUYECKHX
SIBJICHUM U CBOMCTB BEIIECTB, OLEHKH POJIM XMMHHU B PA3BUTUU COBPEMEHHBIX TEXHOJIOTMH WM IOJYyYEHUU HOBBIX
MaTepHasoB.

- Pa3BuTre no3HaBaTeNbHBIX MHTEPECOB U MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B MPOLIECCE CaMOCTOSTEILHOTO
npuoOpeTeHnss XUMHUYECKAX 3HAHWUH C HCIMOJb30BAHHMEM pPAa3JIMYHBIX HCTOYHMKOB WH(OPMAIMK, B TOM 4YHCIE
KOMITBIOTEPHBIX.

- Bocrintanue yoex1eHHOCTH B TO3UTUBHON POJIM XMMUU B )KM3HU COBPEMEHHOTO 00I1eCTBa, HEOOXOAMMOCTH
XUMUYECKU I'PAMOTHOTO OTHOILIEHHUSI K CBOEMY 3JJ0POBBIO M OKPY’KAIOILIEH Cpesie.

- [IpuMeHeHre MOMyYeHHBIX 3HAHUH U YMEHUH JJIs1 0€30MacHOr0 MCIOJIb30BaHUS BEIIECTB U MAaTEPUAIIOB B
OBITY, CEJIbCKOM XO3SIMCTBE U Ha IPOU3BOJCTBE, DPELICHMs NPAKTUYECKMX 3aJad B IIOBCEAHEBHOM KH3HH,
HpEeAYNPEXICHUS ABICHUN, HAHOCSIIMX BPEX 30POBbIO YEJIOBEKA U OKPYXKAIOIIEH Cpelie.

MecTto npeamera B y4eOHOM IJIaHE

O0s3arenbHbI yueOHBINH MpeaMeT Ha 0a30BOM ypOBHE (peliepaibHOr0 KOMIOHEHTa yyeOHoro miaHa. B
(dbenepaibHOM KOMIIOHEHTE Yy4eOHOro IUlaHa s 00IIeo0pa3oBaTEIbHBIX OpPraHU3aldid, PeaTu3yIIINX
00pa3oBaTeNbHYI0 HPOTrpaMMy CpeIHEero oouiero odpa3oBaHus MpeaycMOTpeHo 34 dvaca Ui H3Yy4eHUs
yueOHoro npeamera «Xumusi» B 11 knacce. B mikose o6ydeHre opraHu3oBaHo B 3a04HOM (hopme, OITOMY
yyeOHasi Harpys3ka paclpejiesieHa cileayloumM oOpa3om: 34 yaca ayauTopHOM Harpysku. I[Iporpamma
COCTaBIICHA C YYETOM BO3MOKHOIH KOPPEKTUPOBKU Ha ["o0CynapCTBEHHbIE MTPpa3 HUKH.

OO0uiasi XxapakTepuCTHKA y4e0HOI0 nmpeaMera

ConepkaHue NpOrpaMMbl COCTaBISIIOT BOMPOChl oOmed xumuu. Pa30uBka 4acoB mo  pasjenam
CoJIepKaHUsA Kypca MOJIHOCTBIO COBIIAJAET ¢ IPUMEPHOM IPOrpaMMon. B mporpamme npeaycMoTpeH OJuH
pEe3epBHBIM Yac Ha CiIy4adl BBINAJICHHsS YPOKOB Ha Ipa3JHHWYHbIE OHU. Bceimydae OTCyTCTBHS yKa3aHHBIX
NPUYHMH pe3epBHBIN yac OyJeT oTAaH Ha 00001IeHre MaTepuaa 3a Bech Kypc oOmielt xumun. Hecmotpst Ha
TO, 4TO HE BCE YYalllMecs IUIaHUPYIOT B AalibHeWeM crady EI'D nmo xumun, mpoBeaeHUe KOHTPOJIS 3HAHUI
IpeycCMaTpUBAET UCIOIb30BAHNE TECTOBBIX 3a/IaHUH KaK ¢ BHIOOPOM OTBETA, TaK M CO CBOOOIHBIM OTBETOM.



[Iporpamma paspaboTana mJis y4aluxcs TyMaHUTapHOTO kjacca. [loaToMy ee TiiaBHOW Hjaeei sBIsSETCS
HUHTCrpald XUMHUYICCKUX 3HAHHUHU C TYMaHUTapHbIMU JUCHOUIIJIMHAMUA, YTO IMO3BOJIACT CPCACTBAMU yqe6Hor0
mpolecca nokasaTb poJjib XMMUH B HEXUMHUYECKOH cepe 1eqaTeabHOCTH.

Copepxanne pabodeil mporpaMmbl HAIIPABICHO HA YCBOSHHUE YYaIllUMUCS 3HAHWA, YMCHHI M HABBIKOB Ha
06a30BOM ypoOBHE, 4TO cooTBeTcTByeT OOpa3zoBaTeNbHOM MporpaMMe MIKoibl. [Iporpamma BkIOYaeT Bce
TEMBI, IPEYCMOTPEHHBIE (peepabHbBIM KOMIIOHEHTOM TOCYJapCTBEHHOTO  CPEAHEro (IOJHOr0)0o0Iero
o0pa30BaHMs [0 XUMHH U aBTOPCKOM MporpaMMbl yueOHOro Kypca. B TemaTiueckoM miiaHupOBaHUU JaHHOU
paboueii mporpamMmel  mpexycmotpero 10 maboparopubix onbiToB. W3 pa3aena «l[lomumepsi» UCKIIIOUEH U3
TeMbl: «CTpOeHHE BEIIeCTBa», TaK KaK U3y4eHHe ITOro pasjiena MporpamMmmsl npeaycmaTpubaioT B 10 kiacce.

Conep:xkanue Tem

No HazBanue TeMbl OO6mias yueOHas
Harpyska
1. Ctpoenue atoma u nepuoauyeckuit 3akon J[.M. Menneneena 4
2. CrpoeHue BelecTna 11
3. DIEKTPOIUTHYECKAS JUCCOITUAITIS 7
4, XHUMHYECKUE PEaKITUU 11
o. PesepBHbIii yac 1
Htoro 34.

Conep:xanue yueOHOro npeamera

Tema 1. Ilepuoanyeckuii 3aK0H U CTPOEHHE ATOMA.

Otkpertue /1. . MenneneeBsim [lepuoanyeckoro 3akona. [lepBpie MOMBITKA KIACCUPUKAIIMA XUMHUYECKUX
37€eMEHTOB. BakHeilline MOHATHSA XUMHUHU: aTOM, OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJspHas MAaccChl.
Otxpseitue JI. . MenneneeBbim [lepuonnyeckoro 3akoHa. [lepuomuueckuii 3akon B popmymnuposke . U.
Menneneena.

[Tepuonnueckas cucrema JI. 1. Menneneesa. [lepuonuyeckas cucrema [1. 1. Menneneena kak rpaduueckoe
nzobpaxenue Ilepuognueckoro 3akoHa. Pasnuunbie BapuanThl [lepuogmdeckoit cucremsl. [lepuoast u
rpynnsl. 3Ha4eHHEe MEPUOJUUECKOro 3akoHa u Ileproanueckoil cucteMsl.

Crpoenue aroMa.AToM — ciioxHasi yactulia. OTKpPBITHE JEMEHTAapHBIX YaCTUIl U CTPOEHUs aToMma. Snipo
aToMa: TPOTOHBI W HeHTpoHbl. M3orombl. M3o0TOombl Bomopona. DNEKTPOHBI. DJIEKTPOHHAs 000JOYKa.
DHepreTryeckuii ypoBeHb. Opoutanu: Su p. d-Opbutanu. Pacnpenenenue 371eKTPOHOB MO SHEPTETHUSCKUM
YPOBHSIM M OpOUTAISIM. DJIEKTPOHHBIE KOH(QUTYpallMd aTOMOB XWMHUYECKHX OJJIEMEHTOB. BasieHTHbIE
BO3MOKHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

[lepuoanueckuii 3akoH U cTpoeHue aroma. COBpeMEHHOE MOHATUE XUMHUYECKoro 3iemMeHTa. CoBpeMeHHas
(dbopMynupoBKa MEPUOANYECKOrO 3aKoHa. [IpuynHAa MEepUOAMYHOCTH B M3MEHEHUH CBOICTB XMMHUYECKUX
aneMeHTOB. OCOOEHHOCTH 3alOJHEHUS] SHEPreTUYECKUX YpPOBHEH B 3JEKTPOHHBIX 000JI0YKaX aTOMOB
MEPEXOTHBIX JICMEHTOB. DJIEKTPOHHbBIC CEMENHCTBA 3JIEMEHTOB: S-U P-37eMeHThI; d- uf-3meMeHTsI.
Jemouncrpanuu. Paznuunsie popmsel [lepuonnyeckoii cucremsl 1. . Menneneesa.

Tema 2. CTpoeHue BelecTBa.

Kosanenmnasa xumuueckas ceésazeo. [lonstue o xoBaseHTHOM cBsizu. OOuiast snekTpoHHas mapa. KpatHocTs
KOBaJICHTHON CBSI3U. DJIEKTPOOTPHIIATEIHHOCTh. llepekphiBaHNe 3JIEKTPOHHBIX OpOUTaNell. - U T-CBSI3U.
KoBasieHTHast monsipHass W KOBAJICHTHAs HEMOJspHAs XuMHYeckue CBsi3M. OOMEHHBIH M JIOHOPHO-
aKIENTOPHBI  MEXaHU3Mbl  O0Opa30BaHMS KOBAaJICHTHOW CBS3W. BemectBa  MONEKYISpPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa JJIsl BEHIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

WNonnas xumuueckas cBs3b. Katnonsl u annonsl. MonHas cBs3b u €€ cBoiicTBa. loHHas CBsI3b Kak KpalHUN
Cly4dail KOBAJICHTHOW NOJISIpHOW CBA3W. DopmynibHasg eIuHUIA BemecTBa. OTHOCHUTENBHOCTh JEJICHUS
XUMHUYECKUX CBSA3EH Ha THUIIBL.

Merammueckass xuMuueckas  cBsi3b.  OOmme  (u3MyYecKue CBOMCTBA METALIOB.  3aBUCUMOCTH
AJIEKTPONPOBOAHOCTH METAJUIOB OT Temneparypsl. CruiaBbl. YepHbIe U LIBETHBIE CILJIABHI.

ArperatHbie cocTosiHME BemiecTBa. ['a3pl. 3akoH ABorajpo s Ta3oB. MoJspHBIN 00BEM Ta3000pa3HbBIX
BemiecTB (IpH H. y.) XKXuakoctu.



Bomoponnass xumuueckas cBsa3b. BogopomHas cBsS3b  Kak  OCOOBIH  ciydaid  MEXMOJIEKYISIPHOTO
B3auMoJieiicTBUA. MexaHu3M ee o0pa3oBaHUS M BIMSHUE Ha CBOWCTBA BellecTBa ( Ha MpPHUMEPE BOJbI).
Hcnonb3oBaHue Boabl B OBITY W Ha MPOU3BOJACTBE. BHyTpuMOIeKylspHas BOIOPOAHAs CBA3b U €€
Omooru4ecKast poib.

Tunel kpucramummueckux pemerok. Kpucramimueckas pemietka. MoHHblE, MeTaIUIMYECKHE, ATOMHBIE U
MOJICKYJISIPHBIE KPUCTAJUIMYECKHE PEIIeTKH. AJUIoTporus. AMOpQHBIE BEIIECTBA, WX OTIMYUTEIbHBIC
CBOMCTBA.

Yuctele BemectBa cMecu. CMeCM M XMMMUYECKHUE COEAMHEHMs. ['OMOreHHBbIE M I'€TEpOr€HHBIE CMECH.
MaccoBast 1 00beMHast 1071 KOMIIOHEHTOB B cMecu. MaccoBas 1011 npuMmeceii. Penienue 3a1a4 Ha MacCOBYIO
nomo npumeceid. Kimaccudukarus BemecTs Mo CTENeHN UX YHCTOTHI.

Hucnepcusie cuctembl. Ilonsrtue aucnepcHoil cuctembl. JlucnepcHas (a3za ¥ JUCIIEPCHOHHAs cpefa.
Knaccudukanus aucnepcHsix cucteM. KommouaHple IUCHEPCHBIE CHUCTEMBI. 30JM M Teld. 3HaueHHUe
JUCIIEPCHBIX CUCTEM B IIPUPOJE U )KU3HU YEJIOBEKA.

JemoncTpanuu. MoJens KpUCTAIMUECKOW pelIeTKH xJiopuaa HaTpus. OOpasibl MUHEPAIOB C MOHHOMN
KPUCTAININYECKON PEHIeTKOM: KalbluTa, ranuta. Moienu KpucTalIndecKuX PeleToK «CyXoro Jibjaa» (Win
noja), anmasa, rpadura (Mim kBapia). Moenb MoJIIpHOTo 00beMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BOJIBI.
J. OOpa3ipl pa3iavyuHbIX JUCIIEPCHBIX CHCTEM: SMYIbCUH, CYCHEH3UH, a’po30iied, reiael U 30Jei.
Koarynsmus. Cunepesuc. Dddext Tungans.

JlabopaTopHbie onbIThI. 1. OnpeneneHre CBOMCTB HEKOTOPHIX BEIIECTB HA OCHOBE TUIIA KPUCTAIIIMYECKOMN
pemieTku.. 3. XKecTkocTh BOJIbI. Y CTpaHEHHE KECTKOCTU BOJIbI. 4. O3HAKOMIIEHHE C MUHEPAJIbHBIMU BOJIAMH.
5. O3HaKOMJIEHUE C AUCTIEPCHBIMU CUCTEMAaMH.

IIpakTnueckas padora Ne 1. [lonydyeHue u pacrio3HaBaHu€ I'a30B.

Tema 3. DiekTpoauTHYECKAs] TUCCONMALMS.

PactBopbl. PacTBOphl Kak rOMOTI€HHBIE CHCTEMBI, COCTOSILIME M3 YACTHI] PACTBOPUTENS, PACTBOPEHHOTO
BEIIECTBA U MPOJIYKTOB WX B3auMoJeicTBUs. PacTBopeHue kak (pu3mKo-xuMu4yeckuil mpoiecc. MaccoBast
JI0JI1  PACTBOPEHHOIO BellecTBa. Tumbl pacTBOpoB. MousipHasi KOHUEHTpalusl BeulecTBa. MuHepaibHbIe
BOJIBL.

Teopust 27EKTPOAUTUYECKOHN TUCCOLMALINN. DIEKTPOJIUTHI U HE 3JIEKTPOIUTHL. CTENEHb 3JIEKTPOIUTUYECKOU
nucconuanui. CUIbHBIC U C1a0ble JIEKTPOIUTHL. Y paBHEHUS SJEKTPOIUTHUECKOM qucconranuu. Mexanusm
nucconuanuu. CTyneHuaras aucconuanus. BonoponHblil mokasaress.

Kucnorsl B cBeTe TEOpPHM 3NEKTPOIMTUYECKON nuccormanuu. OOmMe HEeOpraHMYeCKUX U OpPraHUYecKUX
KHUCJIOTHI. Y CJIOBHS TEUCHUSI PEAKIIMI MEXKTy AJIEKTPOJIUTaMu 70 KoHIa. Crienrdpudeckre CBOMCTBA a30THOH,
KOHLICHTPUPOBAHHOM CEPHON U MypPaBbUHOU KUCIIOT.

OcHOBaHUSI B CBETE€ TEOPUU SJIEKTPOJIUTUYECKOM TUCCOLMALUU, X KiaccupUKalusg U OOIIue CBOWCTBA.
AMMHBI KaK opraHudeckrue ocHoBaHusl. CpaBHEHHE CBOWCTB aMMHaKa, METUJIAMUHA U aHUJIMHA.

Conu B cBeTe TEOPUM DIEKTPOJUTUYECKOW TUCCOIMAINM, X Kiaccudukanus u odmmue cpoiictBa. Conu
KHCIIble U OCHOBHBIE. COJIM OpraHMYecKUX KUCIOT. Mbula. DIeKTPOXUMHUUYECKUHN PsIl HAIIPSYKEHUS METAIUIOB
U €T0 UCIOIb30BaHHUE JUIsl XapaKTEPUCTUKN BOCCTAHOBUTENBHBIX CBOMCTB METAJLIOB.

I'mpponns. Ciyudam ruaponusza coneil. Peaknus cpensl (PH) B pacTBopax THAPOIU3YIOIIUXCS COJIEH.
['iponu3 opraHMYEcKUX BEIIECTB, €r0 3HAaUCHHUE.

JdemMoHcTpanuu. lcnbiTanue pacTBOPOB 3JEKTPOJIUTOB U HE IJIEKTPOJIMTOB Ha MPEAMET IUCCOLMALINU.
3aBUCHMOCTDH CTETICHH AJIEKTPOJUTUUCCKON TUCCOIMAIIMN YKCYCHON KHCIOTHI OT pa30aBiieHUs pacTBOpa.
[Tpumepbl peakuuii MOHHOTO OOMEHa, MAYIIMX C OOpa30BaHMEM OCa/Ka, ra3a MM BOJAbL. XHUMHYECKHE
CBOMCTBA KHUCJIOT: B3aMMOJICICTBHE C METaJUIaMHU, OCHOBHBIMU U aM(OTEPHBIMH OKCHJIaMH, OCHOBAaHUSIMU
(eouamMu ¥ HEpaCTBOPUMBIMH B BOJIE), CONIIMU. B3aumoieiicTBre a30THOM KUCIIOTHI ¢ Mebio. PazbaBiienue
cepHOU KUCIOThI. OOyriIuBaHWe KOHIICHTPUPOBAHHOM CEPHOM KUCIOTON caxapo3bl. XMMHUYECKHE CBOMCTBA
LIeJIouel: peakuus HEWTpalu3alud, B3aMMOACHCTBHE C KUCIOTHBIMU OKCHUIAMH, COJSIMHU. Pa3znoxeHue
HEpPACTBOPUMBIX B BOJI€ OCHOBAaHUM IIPU HArpeBaHUM. XUMHUYECKHE CBOWMCTBA COJIEH: B3aUMOJCHCTBUE C
METaJulaMH, KUCIIOTaMH, ILEI0YaMH, C APYrUMH cosisiMu. I'maponu3 kapbupa kxanpuus. JlaGopaTopHble
onbIThl. 6. O3HAKOMJIEHHE C KOJUIEKIIMEN KUCIIOT. 7. [TonydeHne u cBOCTBa HEPACTBOPUMBIX OCHOBAHUH. 8.
O3HaKOMJIEHHE ¢ KOJUIEKLIUEN OCHOBaHUH. 9. O3HaKOMIIEHUE C KOJUIEKIIUEN MUHEPAJIOB, COACPKAILUX COJIH.
10. McnbITanue pacTBOPOB KUCIIOT, OCHOBAHUM U COJIEN MHIUKATOPAMHU.

11. Pa3znuunsble ciryqan rugpoausa coneil. 12. I'maponus XJIopuaoB U aneTaTtoB MIEIOYHBIX METAUIOB.
IIpakTnyeckas padora Ne 2. PerieHne sKCriepuMeHTaIbHbIX 33/1a4 Ha WICHTH(PUKALNIO HEOPTaHUUECKUX U
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OPraHNYEeCKUX COCTUHECHUH.

Tema 4. Xumu4eckue peakuuu.

Knaccupukanus xumudeckux peakuuid. Peaknuu, wugymme 0e3 H3MEHEHHMs COCTaBa  BEILECTB.
Knaccugukanus mo 4ucity u coctaBy pearupyromnx BEeIIeCTB U MPOIYyKTOB peakiuu. Peakiinu pa3inoxeHus,
COEJIMHEHUs, 3aMelIeHUs U oOMeHa B HEOpraHMYeckol XUMHHU. Peakuuu npucoennHeHHs], OTLIEIICHHS,
3aMEIIEeHUs] U HM30MEPU3aLUU B OPraHUYEeCKOM XMMMM. Peaknuu mnogmMepusanyvu Kak YacTHBIM ciydal
peaKuuu IPUCOETUHEHNUS.

TemoBoit 3ddekr xuMudyeckux peakuuid. DK30- U HHAOTEPMHUYECKHE pEaKIUH. TepMOXUMHYECKHE
ypaBHEHHs. PacdeT Koan4ecTBa TEIUIOTHI 10 TEPMOXMMHYECKUM YPABHEHUSIM.

CkopocTh XxuMudeckux peakuui. [IoHATHE 0 CKOPOCTH XMMHMUECKUX PEAKLUil, aHAIUTUYECKOE BBIPAKEHUE.
3aBUCHMOCTb CKOPOCTH PEAKUUHU OT KOHILIEHTPALMM, AABJICHUS, TEMIIEPATypbl, NPUPOABI PEArupyOLINX
BELIECTB, IUIOAAN MX COINPUKOCHOBEHMs. 3aKOH JEHCTBYIOIIMX Macc. PelieHue 3agad Ha XMMHUYECKYIO
KHHETHUKY.

Karaims. Karanuzaropsl. Karanus. ['OMOreHHBId M reTepOreHHbIM Kartanus. lIpumepbl KaTaauTH4eCKUX
IIPOLIECCOB B IPOMBIIUICHHOCTH, TEXHUKE, ObITy. DEpMEHThl M MX OTIUYUA OT HEOPraHUYECKUX
Katanu3atropos. [IpuMeHeHne KkaTanu3aTopoB U EPMEHTOB.

Xumuueckoe paBHoBecue. OOpaTuMble U HeOOpaTUMBbIEe peaki. XUMHUYECKOEe PaBHOBECHE U CIIOCOOBI €ro
CMEUICHHS Ha TpHUMepe TNodxydeHus amMmuaka. CHHTe3 aMMuaka B NPOMBIILICHHOCTH. [loHsTHE 00
ONTUMAJIbHBIX YCIOBUSAX MPOBEACHUS TEXHOJIOTHYECKOI0 IIpoLecca.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE ITpoLiecchl. OKUCINTENbHO-BOCCTAHOBUTENIbHbBIE peakMi. OKUCIUTEND
u BoccTaHOBUTENb. (COCTAaBICHUE YPAaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAaKLIMH METOJOM
3JIEKTPOHHOTO OajaHca.

OOwue cBoiicTBa MeTa/lIoB. XMMHUYECKUE CBOMCTBA METAJUIOB Kak BoccTaHoBUTesed. BiaumopeiicTue
METAJUIOB C HEMETAJUIaMU, BOJIOM, KHCIIOTaMH M pacTBOpamu cojieid. Meramuiorepmusi.

Koppo3ust MeTamioB Kak OKUCIUTEIbHO-BOCCTAHOBUTENBbHBINA mporecc. CrocoObl 3alIUThl METAUIOB OT
KOPpO3HUH.

OOuue cBoiicTBa HeMeTaUIOB. XMMUYECKHE CBOMCTBA HEMETANIOB Kak OKHciauTenei. B3aumopeiicTue ¢
METaJlJIaMH, BOJIOPOJOM U JpyrMMu HemerauiamMu. CBOHCTBa HEMETAIJIOB KaK BOCCTaHOBUTEIIEH.
B3aumMopneiicTBue ¢ NPOCTBIMH UM CIOKHBIMH BELECTBAMU-OKHCIAUTENIMH. OOmas XapakTepucTHKa
rajloreHoB.

Onexrponu3. OOmMe crnocoObl MOMYyYEHHsT METAJIJIOB U HEMETAIJIOB. DJIEKTPOJIU3 PacTBOPOB M pacIljlaBOB
AJIEKTPOJIUTOB HA MPUMEpPE XJIOpUJA HaTpHsl. DIEKTPOIUTUYECKOE IMOoJlydeHHue amtoMuHud. [Ipaktuueckoe
3HAYEHUE DJIEKTPOIN3a. ['abBaHOIIACTHKA U FaJIbBAHOCTETUSL.

3axmtouenue. IlepcrieKTuBBl pa3BUTUS XMMHYECKOH HAyKM M XHWMHUYECKOTO IPOM3BOACTBA. XUMHUS U
po0JIeMBbI OXpaHbl OKpY’KaroIiel cpeibl.

JeMoHcTpanuu. DK30TEPMUYECKUE M SHJOTEPMUUYECKHE XUMHUYECKHE peakluu. TerioBble SIBICHUS IPH
pacTBOPEHUM CEPHOW KHMCIOTHI M aMMHA4YHOW CEJUTPBI. 3aBUCHUMOCTb CKOPOCTH PEAKLIUHU OT IPUPOJIBI
BELIECTB HAa MpHUMEpPE B3aUMOIEHCTBHS PACTBOPOB PA3IUYHBIX KHCIOT OJMHAKOBOM KOHIIEHTpAIH C
OJIMHAKOBBIMM KyCOYKaMH (IpaHy/IaMH) IIMHKA U OJJUHAKOBBIX KYCOUKOB Pa3HbIX METAJIJIOB (MarHusl, IUHKA,
JKelle3a) C PacTBOPOM COJISHOM KHMCIIOTBI. Pa3lMYHOM KOHIEHTpaluu M TemmepaTrypsl.. PasznoxeHue
MEPOKCHAA BOJOPOAA C MOMOIIBI0 HEOPTAHMYECKHX KATAIM3aTOPOB (F e l':‘I:, KDu npupoaHbix 00bEKTOB,
coZiepKalIuX Karajasy (celpoe Msco, Kaptodens). Ilpocreiimme OKHCIMTENBHO-BOCCTAHOBUTEIbHBIE
peaxkiuu: B3auMOIeHCTBHE [IMHKA C COJISTHOM KUCIIOTOM U Kene3a ¢ cylbdarom meau (2).

JlabopaTopusbie padorbl. 13. IlonydeHue kuciaoponia pas3iloKEHHEM MEPOKCHAA BOJOPOJA C MOMOULIBIO
JMOKCH/Ia MapraHiia 1 KaTaja3bl CbIporo Kaptoders.

14. Peakius 3amenieHust MEM XKeJe30M B pacTBope cynbdara meau (2).

15. Tlomy4yenue BOIOPO1a B3aMMOICHCTBHEM KUCIOTHI C IIUHKOM.

16. O3HaKOMIIEHHE C KOJUIEKIIMEN METAJUIOB.

17. O3HakoMIIeHNE ¢ KOJUIEKITHE HEMETAaJIIIOB

TpeOoBaHKs K YPOBHIO NOATOTOBKH 00Y4YAIOIIHUXCH,0CBANBAIIIUX IPOrpaMMy y4eOHOI0 npeamMera

B pesynbpraTe nzydenus xumuu Ha 6a30BOM YPOBHE YUEHUK JIOJDKECH 3HATH U MOHUMATh:
e BaxuHeiimiue XxXuMHYeCKMe TOHATHS: BEIIECTBO, XUMHUYECKHUU DJIEMEHT, aTOM, MOJIEKYIa,
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YMmerh

OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIPHAsT MacChl, HOH, aJUIOTPOIUS, U30TOMbI, XUMUYECKasl CBS3b,
3JIEKTPOOTPULATEIIBHOCTD, BaJEHTHOCTh, CTEIIEHb OKHUCIIEHUS, MOJb, MOJSPHAs Macca, MOJISPHBIN
00BbEM, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHUS, PACTBOPHI,
3JIEKTPOJUT U HEDJIEKTPOJIUT, IEKTPOJIUTHUYECKAS AUCCOLMALMSA, OKUCIUTEIb U BOCCTAHOBUTEIID,
OKHCJIEHUE U BOCCTAaHOBJIEHUE, TEIUIOBOI A (eKT peakluu, CKOPOCTh XUMUUECKON peaKklnu, KaTajaus,
XUMHYECKOE paBHOBECHUE, YTIECPOAHBIN CKeNeT, QYHKIIMOHAIBHAS TPYIIa, H30MEPHs, TOMOJIOTHSI.
OcHOBHbBIE 32aKOHBI XMMHH: COXPAaHEHUSI MACChl BELIECTB, MOCTOSHCTBA COCTaBa, NMEPUOIUUYECKUN
3aKOH.

OcHOBHBIC TeOpHUHM XUMHMH: XUMHUYECKOH CBS3H, 3JIEKTPOJMTUYECKOM JMCCOLMALMH, CTPOCHHUS
OPraHUYeCKUX COCTMHEHUHN

BaxHeiilue BemecTBa 1 MaTepUaJIbl: OCHOBHBIE METAJIJIbI U CILIABBI; CEPHAsl, COJISIHASA, A30THAS U
YKCyCHasl KUCJIOTBI; IEJI0UH, aMMHUAK, MUHEPAJIbHBIE YA00peHus, METaH, 3TUJICH, alleTUIIeH, OeH301,
ATAHOJI, KUPbI, MbLJIa, IJIIOKO3a, caxapo3a, KpaxMmaj, KJeTdaTka, OCJIKM, HCKYCCTBEHHBIC W
CUHTETUYECKUE BOJIOKHA, KAYy4yKH, IJTACTMACCHI.

Ha3pIBaTh H3y4YEHHBIE BELIECTBA 10 «TPUBUAJILHOW UJIW MEKIYHAPOJAHOM HOMEHKIAType
OnpenensiTh: BAIEHTHOCTh U CTENIEHb OKUCICHHSI XUMHUYECKUX IEMEHTOB, TUIl XMMHUYECKOMN CBA3U
B COCIMHEHUAX, 3aps/i NOHA, XapaKTep CpeAbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCAMHEHUM,
OKHUCJIUTEIb U BOCCTAaHOBUTEIb, IIPUHAUICKHOCT BEUIECTB K Pa3IUYHBIM KJIACCaM OPraHMYECKUX
COCIMHEHUM;

XapakTepu30BaTh 2JIEMEHTHI MAJIBIX IIEPHOJO0B 10 UX MOJIOKEHHUIO B Iepruoaudecko cucreme J1.1.
MeneneeBa; o0lMEe XUMHUYECKHE CBOMCTBa METalIOB, HEMETa/NIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKNX M OPraHMYECKUX COCIMHEHHH; CTPOCHUE M XUMHUYECKHE CBOMCTBA H3YYEHHBIX
OpPraHUYECKUX COEANHEHUI;

OO0BsCHATB: 3aBUCUMOCTb CBOMCTB OT UX COCTaBa M CTPOEHUS; IPUPOJLY XUMUUECKOH CBSI3U(MOHHOM,
KOBAJICHTHOM, METAJUIMYECKOM), 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOM peakuuu U IOJIOKEHUS
XUMHUYECKOTI'0 PAaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB.

BbINOJHATL XMMHUYECKUH OKCIIEPUMEHT Ha pAaclO3HABAHME BAaXHEMIINX HEOPraHWYECKHUX U
OpPraHWYECKUX BELIECTB.

IIpoBoaAUTH CaMOCTOSTENBHBIN MOMCK XUMUYECKONH HH(GOPMallMU C UCIOJIb30BAaHUEM Pa3IMUHBIX
WCTOYHUKOB; HCIOJb30BATh KOMIIBIOTEPHbIE TEXHOJIOTHU AJIsi 0OOpabOTKH U Mepeaul XMMUYECKOH
nH(pOpMAaILIUY U €€ MPEACTAaBICHUS B pa3InYHbIX (popmax.

Hcnonb3oBath NpuoOpeTEHHBIE 3HAHUS U YMEHUSI B IPAKTUUECKON JI€ATEIbHOCTH U NMOBCEAHEBHON
KU3HU.

O0BbsicHeHMsI XUMUYECKHX SIBICHUH, IPOUCXOAIINX B IPUPOJIE, OBITY U HAa IPOU3BOJICTBE
OmnpenesieHuss BO3MOKHOCTH TNPOTEKAHUST XMMHUYECKUX IPEBPAIICHUN B PA3IMYHBIX YCIOBUAX H
OLICHKHU UX MOCIEACTBUM;

JIKOJOrH4eCKH I'PaMOTHOIO IIOBEJIEHUS B OKPYXKaIOLIEeH cpene;

OueHKH BIAUSIHASA XUMUYECKOTO 3arpS3HEHUS OKPYXKAIOLIEH Cpelbl HA OPraHU3M YEJIOBEKA U Ipyrue
YKUBBIC OpPraHU3MBI.

beszomnacHoro obparieHus ¢ TOprOUUMHU U TOKCUYHBIMU BEIECTBAMH, J1a0OpaTOPHBIM 000pyA0BaHUEM
IIpuroroBJ/ieHnsi pacTBOPOB 33/JaHHON KOHIEHTPAILMU B OBITY U Ha IPOU3BOJICTBE;

KpuTnueckoii OmeHKH [TOCTOBEPHOCTH XMMMUYECKOM HH(pOpMAIUM, MOCTYMAKLEH U3 pa3HbIX
HMCTOYHHKOB.

KOHTpOJIl)HO-I/I?.Mepl/lTeJIle)Ie MaTepualibl, HOPpMbI OLCHKHA 3HAHHUM Yuyamuxcs
ODFaHH3aHHH TEKYILEro M NIPOMEKYTOUYHOI0 KOHTPOJIsI 3SHAHMH

I'paduk Tekymero KOHTPOJIs M0 XUMHUU Ha y4eOHBIH roj

Ne Paznen (Tema) kypca OOmas Kontponsnas | IlpakTuueckas
yueOHas pabora pabota
Harpyska




1. | CrpoeHue aTomMa 1 MEPUOANYCCKUIN 3aKOH 4
JI.I.MeHnneneena.
2. | CtpoeHnue BemecTna 11 K.p. Nel IT.p. Nel
3. | DuexTporuTHYECKas TUCCOIHALNS 7 Il.p. Ne 2
4. | XuMuueckue peakuuu 11 Kip. Ne 2
IlepeyeHb NpakTHYECKHUX PadoOT
Ne Tema

1. | Ilpaktuueckas padora Ne 1. Ilomydenue, coOupaHue u pacro3HaBaHUE Ta30B.
2. [Tpaktuyeckas padora Ne 2. MneHTtudukanus HEOPraHUIECKUX COSAUHEHHUH

ITepeyeHb KOHTPOJIBHBIX padoT

No Tema Bun nposepku
1. | CrpoeHue BemiecTa. KonTponbnas padorta No 1.
2. | XMMHYECKHE PEaKIIHH. Konrtponbnas padora Ne 2

Ilepeyenns 1a00paTOPHBIX ONBITOB

Ne Tema
1. | JIabopatopuslit onbIT No 1. O3HaKOMIJIEHHE C TUCTIEPCTHBIMHU CUCTEMaMu
2. | JJaGopatopHslii onbIT Ne 2. Peakiius 3aMelieHus: MeJIU ’Kelle30M B paCTBOPE MEIHOTO KyIopoca.
3. | JJabopaTopubIii onibIT Ne 3. TlomydeHue BOJOpOJIa B3AMMOACHCTBHEM KHCIOTHI C IIMHKOM
4. | JIabopartopHslii onbIT Ne 4. TlonydeHnue kuciaopo/ia pa3iokeHreM NepoKCHa BoI0Opoa ¢

MTOMOMIBIO0 OKCH/Ia MapraHiia ¥ KaTajla3bl CbIpOro KkapTodens

o

JlabopaTopHsbiit onibIT Ne 5. Peakuuu, uaymue ¢ 00pa3oBaHUEM OCajiKa, ra3a v BOJIBI.

S

JIaGopatophslii onbIT Ne 6. PaznuuHble ciyyan rUAposn3a coyeit

7. | JJabopaTopHslii onbIT Ne 7. O3HaKOMJIEHHE € KOJUIEKIHUSIMU METAJIJIOB, HEMETAJIJIOB.

8. | JlaGopatopuslii onbIT Ne 8. B3aumMomeicTBHE CONMSTHON KUCIIOTHI H PACTBOPA YKCYCHOM KHCIIOTHI C
METaJIJIaMH, OCHOBAHUSIMH, COJIIMU.

9. | JlaGopatopuslii onbIT Ne 9. IlonmydyeHue U cBOMCTBAa HEPACTBOPUMBIX OCHOBaHMH.

10. | JIaboparopuslit onbiT Ne 10. KadecTBeHHBIE peakIiMy Ha XJIOPUIBI U CYIb(DaTHI.

HopMmbl OleHKH 3HAHUH YYALIUXCH
OueHka yCTHOro oTBeTa

OtMmeTKa «5»: OTBET MOJIHBIN U NIPaBUIIbHBIN HA OCHOBAaHUU M3YYEHHBIX TEOPUN, MAaTEpHUAl U3JI0KEH B
OTpe/iIeIEHHON JIOTHYECKOM T0CIIeI0BaTENIbHOCTH, TUTEPATyPHBIM S3bIKOM, OTBET CAMOCTOSITENIbHBIMH.

OtMmeTKa «4»:0TBET MOJIHBIM U NPaBUIIbHBIN Ha OCHOBAHMM M3YYEHHBIX TEOPUH, MaTepHall U3JI0KEH B
OTIpeIeIEHHON JTIOTMYeCKOM MOCIe10BaTeIbHOCTH, IPU ATOM JOIYILEHbI IBE€ — TPU HECYILIECTBEHHBIE OINOKH,
UCIPABJICHHBIE IO TPEOOBAHUIO YUUTEIIS.

OtmeTka «3»: OTBET MOJIHBINA, HO MPHU 3TOM JOMYILEHA CYIIECTBEHHAs: OUIMOKA UM OTBET HEMOJHBIMH,
HECBSI3HBIN.

OtMmeTKa «2»:1pu OTBeTe OOHAPYKEHO HEIOHMMAaHHE YYalllerocs OCHOBHOIO COZAEpXaHHUsS y4eOHOro
MaTepHala Win J0MyLIIeHbI CYIIIeCTBEHHbIE OLTMOKH, KOTOPBIE yUalllHiics He MOKET UCTIPaBUTh MPU HABOSIIIUX
BOIIPOCAX YUUTEIS.

OtmeTtka «1»: OTCYyTCTBUE OTBETA



OuneHkKa KOHTPOJILHBIX padoT

OtMeTKa «5»:0TBET MOJIHBIN U MPAaBWIbHBINA, BO3MOXXKHA HECYIIECTBEHHASI OIITHOKA.

OTMeTKa «4»:0TBET HETOIHBINA WM JIOMYIICHO HEe 0oJiee IBYX HECYIIECTBEHHBIX OIUOOK.

OtmeTka «3»:paboTa BHINIOJHEHA HE MEHEe YeM Ha IOJIOBHUHY, JAOIYIIEHA OJJHA CYIIECTBEHHAsl OIHUOKa
Y TIPH OTOM JIBE — TPHU HECYIIECTBECHHBIC OLITUOKHU.

OtmMmeTKa «2»:paboTa BHIINOJIHEHA MEHbBIIIE YeM Ha MOJOBUHY MU COACPKUT HECKOJIBKO CYIIECTBEHHBIX
OIIUOOK.

OtMmetka «1»:paboTa HE BBIOJTHEHA

OueHka ymMeHuil pemiaTh 32124

Otmerka «5»: B JJOTMUECKOM PACCYXIEHUHU U PEIIEHUH OIIMOOK HET, 33a[aya pelleHa paldOHAIbHBIM
CIIOCOOOM.

OTMeTKa «4»:B JTOTHYECKOM PacCyKJICHUH U PEILIEHUH HET CYLIECTBEHHBIX OIIMOO0K, HO 3a/1a4a pellieHa
HE palMoHAIBHBIM CIIOCOOOM HIIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OLUIMOOK.

Otmetka «3»: B JOTMYECKOM PACCYKACHUU HET CYLIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIECTBEHHAs
OIIIMOKa B MAaTEMaTHYECKHUX pacycTax.

OTMeTKa «2»:MMEIOTCS CYILECTBEHHbIE OIIMOKH B JJOTMYECKOM PACCYKAECHUU U PELICHUU.

OtmeTka «1»:0TCYyTCTBHE OTBETA HA 3aJaHUE.

OneHka IKCIepUMEHTATbHBIX YMEHUMH

Otmerka «5»: paboTa BBINOJIHEHA MOJHOCTBIO M MPABUIIBHO, CJeNaHbl MpaBUIbHbIE HAOIIONEHUS U
BBIBOJIbI, DKCIEPUMEHT OCYILIECTBJIEH IO IUIaHy ¢ y4eToM Tb, mposiBieHbl OpraHuM3allMOHHO — TPYIOBBIE
YMEHHS.

OtmeTka «4»: paboTa BBINIOJIHEHA NPAaBWIBHO, CJCTIaHbl IPABUIIBHBIC BHIBOJIBI M HAOIIOACHUS, HO TIPH
3TOM 53KCIEPUMEHT HpPOBEIEH HE IOJIHOCTBIO WIM JONYLIEHbl HECYIIECTBEHHblE OMIMOKM B pabore ¢
BELIECTBAMH.

Otmerka «3»:paboTa BBINOJIHEHA MPABUIBHO, CJEIaH SKCIEPUMEHT HE MEHEee YeM Ha MOJIOBUHY, HO
JIONyIllEHAa  CYIIECTBEHHas OIIMOKa B XOJ€ IKCHEPUMEHTa, B OOBACHEHUH, B OPOpMIECHUMU pabOThl, B
cobmonennu npasun Th.

OTMeTKa «2»:T0MYIICHBI IBE U 00JIee CYIIECTBEHHBIE OIIMOKH B X0/ SKCIIEPUMEHTA, B 00 bSICHEHUH,
B opopmiieHnn paboThl, B cobmtoaennu npasui Th npu pabote ¢ BelecTBamu.

OtmeTka «1»:y yyamierocst OTCyTCTBYIOT 3KCIIEpUMEHTAIbHBIE YMEHUS, pad0Ta HE BBIIIOJIHEHA.

OuneHka TecToBBIX padoT

Tecthl, cocrosmye U3 NATH BOIPOCOB MOXKHO HCIIOJIB30BATh IIOCIE M3YYEHHs KaXAO0ro marepuana
(ypoka). Tect u3 10-15 BONpOCOB MCHOMB3YETCS ISl MEPUOIUYECKOTO KOHTpouist. Tect u3z 20-30 BompocoB
HE00X0/IMMO HCHOJIb30BATH /ISl UTOTOBOI'O KOHTPOJIS.

[Tpu orieHMBaHUM UCTIONB3YETCS CIIEAYIOMIas IKaja:

JUIsl TECTA U3 TISITH BOIIPOCOB

* HET OMIMOOK — OIIEHKA «5»;

* 0/1Ha OoIMOKa — OLIEHKa «4»;

* JIBE OIMOKH — OIICHKA «3%»;

* TPH OIIMOKH — OLIEHKA «2».

Jnst recta 3 30 BOompocoB:

* 25-30 mpaBWJIBHBIX OTBETOB — OLIEHKA «5»;

* 19-24 npaBuIBHBIX OTBETOB — OLICHKA «4»;

* 13-18 mpaBWIIBHBIX OTBETOB — OLIEHKA «3»;

* MEHbIIIE 12 TpaBWIBHBIX OTBETOB — OIIEHKA «2».




YyeoHo-MeToAUYECKNI KOMILJIEKT

OcHoBHas JuTepaTypa
Jis yunrens:

1. INabpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus 11 kmacc. AO «M3naTenbcTBO
«IIpocsemenue».
2. lNabpuensa O.C. Ilporpamma kypca xumum miia 8-11 kimaccoB 001meo0Opa3oBaTeIbHBIX

yupexaenuit. — M.: Ipocda.

2. T'abpuensa O.C. Hacronpnas kaura mis yuaurtens. M.: biauk u K. bepeskun, A.A. YmakoBa u ap.
— 3-e m31., crepeorurt. — M.: JIpoda.

3. Opranuueckass XUMHsSI B TeCTax, 3ajavax, ynpaxHeHusx. 11 kiacc: ydel. mocobue ams
obmeodpasosar. yupexaenuii / O.C. I'abpuensa, U.I'. Octpoymos, E.E. OctpoymoBa. — 3-¢ U3J., CTepeoTHIl.
— M.: JIpoda.

4. Penerurop no xumun / nox pexa. A.C. Eroposa. — M3a. 30-e. — PoctoB-Ha-/lony: ®eHHKC.

Juis yqammxcst

1. Xumus. 11 xmacc. ba3oBeiit ypoBeHb: yueOHHK it 001eoopa3zoBaTenbHbix yupexaenuid / O.C.
lNabpuensn. — M: «JIpodar.

2. Xumus. 11kmace: KOHTpOIBbHBIE U TpoBepouHbie paboThl kK yueOnuky O.C. ['abpuensna «Xumus.
11 xnacc. bazossiii yposenb» / O.C. I'abpuensn, [1.H. bepeskun, A.A. YmakoBa u ap.. — 3-€ U3/1., CTEPEOTHII.

— M.: Ipoda.

MatepuanbHO-TeXHUYECKOE U HH(POPMAIIHOHHO-TEXHNYeCKOe oDecnedeHne

Ln¢gpossie 06pa3oBaTe/ibHbIE pecypchl

1. Jluck «BupTyanbHas XxuMudeckas 1abopaTopusi.

2. Juck «Xumus 11 xmace» [Ipocsenienue.

3. Mynerumenna yuaeOHslii kype «1C:006pazoBatenbHast koJutekius. O0mas XuMus»

4. CJ «1C — penerutop Xumus»

5. «1C: OGpa3oBatenbHas KOJUIEKIHS. XUMUS AJIs BCeX. XUMUYECKHUE OMBITHI CO B3PhIBAMH.

HNHuTepHeT-pecypcesl

1. «Egunas xomnekuusi [{udposeix OOpazoBarensHbix PecypcoB» (Habop mudpoBbIX pecypcoB K
yuebnukam O.C. I'abpuensnaa) (http://school-collection.edu.ru/).http://him.1september.ru/index.php— sxypran
«Xumusi».http://him.1september.ru/urok/

3. www.edios.ru — Di0c — HEHTP TUCTAaHIIMOHHOTO 00pa30BaHHUS

4. www.km.ru/education - yueOHbIe MaTepuaibl U CIOBapH Ha caiite «Kupmmt u Medoamii»

5. http://djvu-inf.narod.ru/ - snextponnas OGubIHOTEKA

TemaTuueckoe IIAHUPOBAHUE

Ne Hazpanue Temsl O6mas
TEMBI yueOHas
Harpyska
(ayauTopHast)

Ctpoenue atoma u nepuoandeckuii 3akon JI.U. MenjaesneeBa (4 yaca)

1 CrpoeHue aToma. 1

2 [Tepuonnueckas cucrema JI.M1. Menneneena. 1

3 Otxkpsitue .M. Menneneesbim llepnoanueckoro 3akoHa. 1

4 [lepnonnyeckuil 3aKOH U CTPOCHHE aTOMa. 1
Crtpoenue BemecrBa (11 yacoB)

5 KoBasieHTHast XuMHuuecKkasi CBs3b. 1

6 WonHast xumudeckast CBs3b. 1

7 MeTtannueckasi XuMu4eckast CBsi3b. MeTauibl U CIIIaBBbl. 1

8 ATrperaTHoe COCTOSIHHE BEIIECTBA. 1

9 BonopoaHas cBsi3b. 1

10 THUnbl KPUCTAIIINYECKNX PEIIETOK. 1



http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://him.1september.ru/urok/
http://www.edios.ru/
http://www.km.ru/education
http://djvu-inf.narod.ru/

11 UucThle BelecTBa U CMECH. 1
12 JlicriepcHble CUCTEMBI. 1
13 ITpakTnueckas pabora Nol. 1
14 IToBTOpenue u 0600menne Tem «CtpoeHue aroma» u «CTpoeHHE BEIIECTBAY. 1
15 Kontponsnast padora Nel no remam «Ctpoenue atomay u «CTpoeHHE BEIIECTBAY. 1

JueKTpoJuTHYEeCKAasi Auccounanms (8 yacon)
16 PactBopsl. 1
17 DIIEKTPOIUTHI U HEAJICKTPOJIUTHI. 1
18 KucnoTel B cBETE TEOPUHU AIEKTPOJUTHUECKON JUCCOUMALINH. 1
19 OcHOBaHUS B CBETE TEOPUU AIEKTPOIUTUUECKOMN TUCCOIUALINH. 1
20 Conu B cBETE TEOPHH JEKTPOITUTUYECKOMN TUCCOLUALINU. 1
21 [M'uaponus. 1
22 [Muaponus. 1
23 [TpakTuyeckas pabora No2 «PemeHue sKCrIepuMEHTAIbHBIX 33]a4 Ha 1

UICHTHU(PUKAIIIO0 HEOPTAHUYECKUX BELIECTBY.

XHUMHYECKHE PeaKIHu

(11 yacoB)
24 Knaccuukanms XuMHUeCKnuX peakiui. 1
25 CKOpOoCTh XMMHUYECKOH peaKltH. 1
26 Karanus. 1
27 OO6paTUMOCTh XMMHUYECKUX PEAKIMi. XMMUYECKOE PABHOBECHE. 1
28 OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH. 1
29 DIEKTPOIH3. 1
30 OO0111e cBOIiCTBA METAJLIIOB. 1
31 Koppo3sus Mmeramios. 1
32 OOm1re cBOMCTBAa HEMETAIIJIOB. 1
33 [ToBTOpEeHME M 0000IIEHNE TEMBI «XUMHYECKHE PEAKIIUN», TOATOTOBKA K 1

KOHTPOJIbHON padoTe.
34 KonTtposnbHast pabota Ne2 o treme «XuMHUYecKasi peaKiusy. 1

Bcero: 34 gaca
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