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ITOSACHUTEJIbBHASA 3AIIMNCKA

IanHast paboyasi mporpamMma 1o TipegMeTy «Xumusi» (0a30BbIii yPOBEHb)
JJis yuamuxcs 9-x kjaccoB pa3paboTaHa B COOTBETCTBUM C YTBEPKAEHHBIM
TOZIOBbIM KaJieHJapHbIM yueOHbIM rpaukoM U yueOHbIM TuiaHOM (TiprKa3 No
159-ocH. ot 27.08.2020 r.), Ha OCHOBaHMM aBTOPCKOW MPOrpaMMbl K
[MpeametHoit JyiHuuM  yuebHMKOB O.C.I'abpuensHa, W.I'. OctpoymoBa,
C.A.CnagkoBa 8-9 knaccel, yyeOHOe Tmocobue [/si 001eobpa3oBaTe/IbHBIX
opraHu3saiui, Mocksa, «IIpocBeiijenue», 2019.

[Tporpamma ripeAriosiaraeT UCIoJ/b30BaHue yueOHMKa: XuMus. 9 Kmacc : yue0.
anst - obijeobpasoBar. opranumzainuii  /  O.C.l'abpuensH, W.I'.OcTpoymoB,
C.A.Cnagkos. — M. : IIpocseruenue, 2019. — 223 c.

ABTOpCKas rporpamMMma paccuMTaHa Ha 2 yaca B HeJesito, Bcero 70 yacos.
B cooTBeTCTBUHM C yueOHBIM IJITaHOM, KajeHAapHbIM yueOHbIM rpadvkoM MBOY
«JTunjeii Ne 2» pabouas rmporpaMma paccuMTaHa Ha 68 yacoB B roj, u3 pacuérta 2
yaca B HeJieJTr0. 3arylaHUPOBAHO MPaKTUYeCKuX paboT —7, KOHTPOIBbHBIX paboT - 4.

CO/JEP)XAHUE YUEBHOI' O ITPEAMETA «XUMUSI»
9 K/TACC - 68 yacoB

Pa3pen 1. I[ToBTOpeHue 1 00001jeHMe CBe/JeHHH IO Kypcy 8 Kiacca — 5 yacoB

BuHapHbie coepHeHust. OKCH/bI comeobpa3yroliye U HecoieoOpa3syroiye.
'mapokcuabl: ocCHOBaHUS, aM(poTepHble, KUCAOTbl. CpefiHUe, KHUC/Ible, OCHOBHbIE
COJIU.

O6o01jeHre CBefleHUM O XUMUYeCKuMX peakiusx. Knaccudukaimst
XUMHYECKUX peakUWd MO0 pa3MuHbIM OCHOBAHUSIM: COCTaBy M UMCIY
pearupyoimx U 00pa3yroluxcs BellecTB, TeraoBoMy 3¢h@deKTy, HarpaBIeHUIo,
W3MEHeHHIO0 CTerleHeld OKHC/IeHHsI 23JIeMeHTOB, 00pa3yroIux pearupyroliue
Bell[eCTBa, (ha3e, UCMOIb30BAHUIO KaTaaru3aTopa.

[loHsATHE O CKOPOCTM XUMHUYECKOU peakuyu. PakTopbl, BAUSIOIIME Ha
CKOPOCTb XMMHWUECKHMX peaklui: NpupoJa pearvMpyrolux BellecTB, HUX

KOHLIeHTpalusl,  TeMIleparypa,  IUIOLaJb  COINPUKOCHOBEHUs,  Hajduue
Karanusaropa. Karamms.
JleMoHCcTpanuun

» (O3HakKoMJIeHHE C KOJ/UTeKL[USIMA MeTa/lJIOB U HEMEeTaJlIoB.

» (O3HakoMJIeHHE C KOJ/UTEKL[USIMA OKCHJIOB, KUC/IOT U COJIEH.

* 3aBUCUMOCTb CKOPOCTH XMMHWUECKOW peakuu OT MPUPO/bl pearupyroiux
BelL[eCTB.

* 3aBUCMMOCTb CKODOCTA XHWMHUUECKOW peakluu OT KOHLeHTpalLuu
pearvpyromux BellecTB.

* 3aBUCUMOCTb CKOPOCTH XUMUUECKOW peakKlUU OT TUIOLIaAU



COTIPUKOCHOBEHMSI pearvpyrolux BelleCTB («KUIISILIUM C/I0M»).
* 3aBUCUMOCTb CKODOCTU XUMMYECKOM peakldd OT TeMrepaTypbl

pearupyroLux BelecTB.
JIabopaTopHBIE ONBITHI
B3anMogeiicTBie aMMHaKa 1 XJIOpOBOIOPO/a.
Peakiiusi HeMTpar3aluu.
HabstogeHue TernioBoro agdekra peakiiuv HelTpaau3alyu.
B3auMo/ielicTBue cepHOM KUC/IO0ThI C okcugom meau (11).
Pa3no)xeHne nepokcuia BOAOPO/a C MOMOLLBIO KaTanasbl KapTodesis
3aBUCUMOCTb CKOPOCTU XMUMHWYECKOW peakLdyd OT TIPUPOJbI Pearvpyrommux
Bell[eCTB Ha TpUMepe B3auMOJEWCTBUSI paCTBOPOB THOCY/b(dara HaTpus M
xyiopyga 6apusi, THOCyIb(aTa HATPUSI U COJISTHOM KHC/IOTHI.
7. 3aBUCMMOCTbh CKOPOCTU XMUMHWYECKOW peaklMd OT TIPUPOZbI MeTasjIoB MpHU

S e o e

HX B3aUMOZIeHMCTBUH C COJITHOM KMCIOTOM.

8. 3aBUCMMOCTb CKOPOCTH XUMHUYECKOW peakLUWW OT TPUPO/bl KUCIOT MpPU
B3aUMO/IEMCTBUHU UX C JKeJIe30M.

9. 3aBUCMMOCTb CKOPOCTHA XMMUUECKOM peakliii OT TeMIepaTyphl.

10.  3aBUCHMMOCTb CKOPOCTHA XMMUUECKOM peakli OT KOHL|eHTPal[1H.

11. 3aBUCMMOCTb  CKOPOCTA  XHMMWUYECKOM  peakluuM  OT  [UIOIaZiu
COTIPMKOCHOBEHUSI pearvpyrolyx BellecTB.

12. 3aBUCMMOCTb CKOPOCTU XUMHUUYECKOM peakl[uy OT KaTaau3aropa.

Pa3pen 2. XuMuueckue peakijuy B pacTBopax 3/1eKTpo/iuToB — 10 yacos

[Tonsatie 00 3/€KTPOMUTUUECKON AUCCOIMALIMUA.  OJIEKTPOJUTBI U
HEe3/IeKTPO/IUTEL. MexaHu3M [UCCOLMaluyyd — 3/1eKTPOJIMTOB €  Pas/M4HbIM
xapakTepoM cBsi3U. CTerneHb 3/1EKTPOIUTHUECKOW auccoupari. CHilbHblE U
cs1abble 371eKTPOJTUTHI.

OCHOBHBIE  TIOJIOXKEHUSI TEOPUM  3JEKTPOJUTUYECKOM  [UCCOLMALUU.
Knaccudukaiuss MOHOB M MX CBOMCTBAa. KWC/IOTBL, OCHOBaHMSI U COJA Kak
3J1IeKTPOUTBL. VX KnacCU(pUKaLUs U JACCOLUALUS.

Ob1ue XxUMUUeCKre CBOMCTBA KUC/IOT: W3MeHeHWe OKpacKy WHAWKATOPOB,
B3aUMO/IEICTBUE C MeTa/l/laMi, OKCUAAMHU U THAPOKCUIAMU META/IJIOB U COJISIMHU.
MoJieKy/isipHble ¥ MOHHBIE (TT0JIHbIE U COKPAL|EHHbIE) YDABHEHUS PeaKLUH.
XWMHUYECKUU CMBIC/I COKPALLEHHBIX YPaBHEHWW. Y CJIOBUS MPOTEKAHUS peakui
MeXXy 371eKTPOJMTaMu [0 KOHLA. Psi/l akTUBHOCTU MeTaJljioB.

OOb1ie XxMMHUUeCKWe CBOMCTBA Ije/loueil: B3aUMOZEMCTBUe C KHUCIOTaMH,
OKCHUJaMU HeMeTasuioB, cosiMd. OOIie XMMHUYeckre CBOMCTBA HEPAaCTBOPUMBIX
OCHOBAaHHWI: B3aUMO/IEMCTBHE C KUC/I0TaMU, Pa3/ioyKeHue TIPU HarpeBaHUU.



Ob61iue XUMUUYECKHWe CBOMCTBA CpeJHMX COJied: B3auMMO/JIEHCTBHE C
KUC/I0TaM¥, Le/i04aMu, COMSIMA U MeTaj/lylaMy. B3auMozieriCTBUe KUC/BbIX COJied
CO LleJI0YaMU.

I'naponus, Kak oOMeHHOe B3auMo/lelicTBHe cosieli ¢ Bogou. ['uapon3 conu
CWJILHOTO OCHOBAHHS M C/1ab0W KUC/IOTHI. ['Uaponmm3 conu c1aboro OCHOBaHUS U
cuabHOM KUCoThI. [IIkana pH.

CBoiiCcTBa KWCJIOT, OCHOBaHWMW, OKCHJOB M COJied B CBeTe TeOpuu
5/IEKTPOJIMTUYECKON  IUCCOLMAIIMMA U OKUC/IUTEIbHO-BOCCTAHOBUTE/IBHbBIX
peakLui.

JleMoHCTpaLuu.
* VcnpITaHue BelleCTB M MX PaCTBOPOB Ha 3JIEKTPOINPOBOAHOCTb.
* 3aBMCUMMOCTb 3/IEKTPONPOBOAHOCTHU YKCYCHOM KUCJIOTBHI OT KOHL|EHTPALUH.
+ [IBwKeHUe OKpallleHHbIX MOHOB B 3JIEKTPUUYECKOM MOJIe.
» OmnpepeneHne XxapakTepa Cpe/ibl B paCTBOpax COJIEH.
JIabopaTopHbIe ONbITHI.
13. Inccoruariyisi c/1abbIX 37IeKTPOIUTOB Ha MPUMepPe YKCYCHOMN KHUCTOTHI.
14. I3MeHeHVe OKpaCKU MHWKATOPOB B KUCJIOTHOU Cpejie.
15.  Peakiusi HeMTpaaM3aluu pacTBOPaA IE/10YM Pa3/TMUYHBIMU KUCIOTaMU.
16. Tlonyuenue ruapokcuza meau (II).u ero B3aumozencTBHe C pa3/MYHBIMU
KUC/IOTaMM.
17. B3aumogeicTBUe CUIbHBIX KUCIOT ¢ oKcuzoMm meau (II).
18-20. B3auMoieiicTBHe KMC/IOT C MeTa/l/IaMU.
21. KauecTBeHHasi peakiiisi Ha KapOOHAT-UOH.
22. IlonyueHue CTyHS KDEMHHUEBOU KHCJIOTBI.
23. KauecTBeHHasi peakiiUsi Ha XJIOPU/, - WU CyJIb(aT-UOHBI
24. VIaMeHeHMe OKpaCKH WHAVKATOPOB B 11[eJIOUHOM cpe/ie.
25. B3aumoencTBYe 1jes0uel ¢ yriaeKrUCabIM ra3oM.
26. KauecTBeHHasi peakliyisi HA KATUOH aMMOHMUSI.
27. [Tonyuenue rugpokcuaa meau (1) v ero pasznokeHue.
28. BzauMoielicTBre KApOOHATOB C KMC/IOTaMHU.
29. [Tonyuenue rugpokcuaa »kene3a(Ill).
30. B3aumogericTBUe xese3a ¢ pacTBOpoM cyJibdara meau (IT)
IIpakTHueckue padoThI
1. CBoHCTBa KHCJIOT, OCHOBaHWM, OKCUZOB W COJIEM B CBeTe TeOpUU
371eKTPOJINTUYECKON JCCOLIAALNU u OKHCJIUTEJIbHO -
BOCCTAHOBUTE/IbHBIX peaklun

Pa3gen 3. Hemeranibl 1 UX COeJUHEHUS — 25 4aCoOB



CTpoeHre aTOMOB HeMeTa/VIOB M WX ToiokeHue B [lepuoguyeckoit
cucteme. Psj snekTpooTpuniatesibHOCTHA. KpucTaninueckre peméTky HeMeTayioB
— TIPOCTHIX BellleCTB. AJUIOTpOrMs U e€ TMpuuuHbl. Dusnueckrde CBOMNCTBa
HemeTasuioB. OOIlMe XUMHUYeCKWe CBOWCTBA HEMETA/UIOB: OKHC/IUTEe/bHbIe U
BOCCTaHOBHUTEIbHBIE.

["ajioreHbl, CTpoeHHEe WX aTOMOB U MOjeKyl. Pu3nueckue U XUMUUeCKUe
CBOMCTBA TrajoreHoB. 3aKOHOMEDHOCTH W3MeHeHUs CBOWMCTB TajioreHOB B
3aBUCMMOCTU OT WX mojiokeHuss B Ilepuoauueckoit cucteme. HaxokgeHue
rajJioreHoB B MPUPO/ie U UX MOyueHre. 3HaueHre 1 TPUMeHeHHUe rajloreHoB.

["ajloreHOBOAOPOIbI M COOTBETCTBYKOIME WM KUCJIOThI: IJIaBUKOBaS,
cosisiHasi, OpomMoBozOpOAHas, UOAOBOAOpoAHas. ['anorenugel. KauecTBeHHBIE
peaklid Ha TrajoreHuf-voHbl. [IprMeHeHUWe COeAUHEHUN TaJOTeHOB U UX
buosioruueckasi posb.

OObijasi xapakTepucThKa 371eMeHTOB VIA-rpynmbel. Cepa B Tpupojie U eé
rosiyueHue. AJUIOTPOIHbIE MOAU(UKALIMU Cepbl U UX CBOWCTBA. XUMHUUECKHe
CBOICTBA Cepbl U €€ pUMeHeHHe.

CepoBoZiopo/i: CTpOEHHEe MOJIEKY/IbI, (hr3UUecKre U XMMUUeCKUe CBOMCTBaA,
nosiyueHve U 3HaueHue. CepoBogopojHasi KucaoTa. Cynbpuabl U UX 3HaueHHe.
JIroMUHOGOPBI.

Oxkcup, cepsl (IV), cepHucTast KUC/i0Ta, CynbhuThl. KauecTBeHHasi peaklius
Ha Cy/b(UT-UOH.

Oxkcupg  cepbl (VI), cepHasi kucioTa, cyiabdarbl. Kpucranmorugparsl.
KauecTBeHHast peakiiusi Ha Cy/ib(aT-uoH.

CepHasi KMC/IOTa - CWIbHBIA 37eKTpouT. CBOMCTBa pa30aB/ieHHOM CepHOM
KUCJIOThI, KaK TUTTMYHOM KUC/IOThI: B3aUMO/IEMCTBYE C MeTa/l/laMi, OCHOBHBIMU U
aMm(boTepHbIMA OKCH/AMM, OCHOBaHUSMU U aM(dOTepPHbIMU THUAPOKCUAAMU,
cosisiMu. KauecTBeHHasi peakijusi Ha Cy/b(aT-HoH.

OO611ast XxapaKTepUCTHKa 3/1eMeHTOB VA-rpymribl. A30T, CTpOeHUe aToMa U
MoJieKky/ibl. Pu3nueckre U XUMUUeCKUe CBOMCTBA W MpUMeHeHUe a30Ta. A30T B
TIpUpPO/e 1 ero Ouosioruueckasi posib.

AMMMaK, CTpOeHHe MOJIeKy/bl U (hr3uueckrue CBOMCTBAa. AMMHauHasi BO/ia,
HaIIaThIDHBIM CMUPT, THUJpPAT aMMuaka. JIOHODHO -akKI[eMTOPHBIM MeXaHW3M
oOpa3oBaHUs KaTMOHAa aMMOHUs. BoccTaHOBUTe/bHBIE CBOMCTBA ammuaka. Conu
aMMOHWUS M UX NpuMeHeHre. KauecTBeHHast peaklivsi HA KAaTUOH aMMOHUSI.

Oxkcugpl a3oTa: Hecosieobpasyrole U KUC/IOTHbIe. A30THCTasi KUCIO0Ta U
HUTPUTBL. A30THasi KUCJIOTa, eé MoyueHue 1 cBouMcTBa. HuTparsl.

docdop, cTpoeHue aroma u amioTpornusa. Pochuabl. PochuH. Okcup
dochopa(V) u oprodochopHas kuciora. docdatel. PochopHbie ya0OpeHUs.
NHCceKTULbL.



OO011jasi XapaKTepUCTHUKa 71eMeHTOB [V A-Tpyriibl: 0c06eHHOCTA CTPOeHUs
aTOMOB, TMPOCTBHIX BeIlleCTB M COeAUHEHWM B 3aBUCUMOCTH OT TOJI0XKeHUs
snemeHTOB B Ileproguueckoii cucteMe. YTJepo. AJIOTPONHbIe MOAUGbUKAI[AN:
anmas, rpagut. AMOpP(HBIN yI/IepoJ U ero COpTa: Ca)ka, aKTUBUPOBAHHBIN YTOJIb.
Apcopbiysa. XuMHUUecKre CBOMCTBa yriepoa. KokcoxumMudeckoe TTPOH3BO/CTBO
U ero nipoykius. KapOupi.

Oxkcuy, yraepoga(Il): cTpoeHue MoJIeKYJ/Ibl, TOMyYeHHWe W ero CBOMCTBA.
Oxkcugy yrnepoma(IV): cTpoeHwe MoOmeKysbl, TOAyYeHWEe U €ro CBOMCTBA.
YronbHas kucioTta. Cosvd yrofbHOW KHUC/IOTHI: KapOOHAThl M TUPOKApOOHATHI.
TexHUuUeckasi ¥ nuILeBas coja.

Heopranvueckue 1 opraHuyeckue BellecTBa. YT/1eBO0pOAbl. XMMUYEeCKoe
CTpOeHHe OpraHUuecKuX BellecTB, KakK TMOpsI0K COe/JMHeHHsI aTOMOB B MOJIeKYJie
T10 BaJIeHTHOCTH.

MertaH, 3TaH, Kak mpejie/lbHble Yr7eBOJOPOAbl. DTU/IEH U alleTWieH, Kak
Heripe/ie/ibHble  (HeHAChIIlleHHbIe) YTJIeBOZopo/bl. ['opeHue yryieBoJOpOZIOB.
KauecTBeHHbIe peaki[iy Ha Helpe/ie/ibHble COeJUHeHUsl.

OTUNOBBIA COUPT, €ro To/lyyeHUe, TipuMeHeHUWe U (HU3U0JI0THYeCKOe
netictBue. TpéxaTOMHBIM COUPT TAMIEpUH. KauecTBeHHasi peakius Ha
MHOTOaTOMHbIe CITUPThI. YKCYCHasl - TIpe/ICTaBUTe b K/1acca KapOOHOBBIX KHUCJ/IOT.

KpemHuli, cTpoeHue ero aromMa U cBoWcTBa. KpemHuii B mnpupofe.
Cumnumabl ¥ cunad. Okeug kpeMuusi(1Y). KpemHueBasi KUc/ioTa 1 eé COJH.

[Ipon3BOACTBO  CTek/Ma W LeMeHTa.  [Ipoaykius — CWIMKaTHOM
MPOMBIIIVIEHHOCTH:  ONTHUYeCKOe BOJIOKHO, KepaMuKa, papdop, dasiHc.
OrnTuyeckoe BOJIOKHO.

Hemetanibl B nipupojie. @pakijMoOHHasi TleperoHKa >KUIKOro BO3AyXa Kak
crocob ToydeHust KMC/IOpO/ia, a30Ta, aproHa. Ilomyuyenue docdopa, KpemHMS,
XJI0pa, Woza. DJeKTPOIU3 PaCTBOPOB.

[TosiyueHre CepHOM KHUC/OTBI: ChIpbE, XMMU3M, TeXHOJIOTMUecKasi CXema,
MeTO/| KHUIISIIEro CJIosi, TIPUHLIUITBI TeIyIooOMeHa, TIPOTUBOTOKA U IUPKYJISAIUH.
OneymM. ITpon3BO/ICTBO aMMMaKa: ChIPbE, XMMH3M, TeXHOJIOTHUYeCKasi cxeMa.

JeMoHcTpanuu

e Koiekiusi HeMeTaJlJIoB.

® Mojenu  KpUCTA/UIMUECKUX  PelIETOK  HeMeTa/l/loB: aTOMHble U
MOJIEKYJISIPHBIE.

e (O30HATOp ¥ MPHUHIIUIIEI €T0 PAabOTHI.

* ['opeHHe HeMeTa/JIOB - MPOCTHIX BelleCTB: cepbl, (ocdopa, ApeBeCHOr0
yTJISl.

e (OO6pa3i[bl raJIoTeHOB - MPOCTHIX BEIIeCTB.

* B3aumo/ielicTBUe rajoreHOB C MeTa/lJlaMHU.



BhITecHeHHe X/iopa OPOMOM WM M0/ja M3 PaCTBOPOB HX COJiek
Konnekiysi npUpoJHBIX COeJMHEHUM XJi0pa.

B3auMo/elicTBue cephbl C MeTa/lJlaMU.

["'opeHue cepbl B KUCIOPOZe

Konnekiusi cyibOUIHBIX pY/I.

KauecTBeHHas peakiusi Ha Cy/Ib(U/-MOH

ObecliBeurBaHVe OKpallleHHbIX TKaHel 1 1[BeTOB CEPHUCTBIM T'a30M.
B3auMo/ielicTBre KOHLIeHTPUPOBAHHOW CEPHOU KUC/IOTHI C Me/IbIO.
OOyr/iMBaHre OpraHWYecKHUX BeI[eCTB KOHIIEHTPUPOBAHHOW CEpHOMN
KUCJIOTOM.

Hunarpamma «CocTaB BO3yXa».

BugeodparmeHTs! u crnaiibl «[ITuubu 6a3apbi».

[TonyyeHue, cobrpaHye ¥ pacrio3HaBaHUe aMMUaKa.

Pa3fioxxeHre 6UxpoMaTa aMMOHUSI.

B3auMo/encTBre KOHLIEHTPUPOBAHHOU a30THOM KUCJIOTHI C MeJbIO.
['opeHue uyepHOro nmopoxa

Pa3nokeHre HUTpaTa Kajivs U TOPeHue PEeBeCHOr0 yroJibKa B HEM
OO0pa3Ibl MPUPOJHBIX coerHeHM docdopa.

['openue ocdopa Ha Bo3yXe U B KUCJIOPO/IE.

[MTonyuenue 6enoro ¢hocdhopa ¥ UCILITAHUE €T0 CBOMCTB

Kosnnexkiusi «O6pasijbl IPUPOAHBLIX COeJTUHEHUM YTIepo/ja»

[Toprper H. [. 3emunckoro. IlorsyomnjeHve akTMBUPOBaHHBIM YIJIEM
PaCTBOPEHHBIX BeLLeCTB WX ra30B.

YcTpoicTBO MpOTUBOrasa.

Mopenu MoJieKy/1 MeTaHa, 3TaHa, TW/IeHa U alleTU/IeHa.

B3aumMozeiicTBre 3TU/IeHa ¢ OPOMHOM BO/IOM M PaCTBOPOM TlepMaHTaHaTa
KaJIusl.

OO011re XUMHUYeCKHe CBOMCTBA KUC/IOT Ha IpUMepe YKCYCHOM KHUC/IOTHI.
KauecTBeHHas peakijsi HA MHOTOaTOMHBIE CITAPTHI.

Komnnekust «O6pas3iibl TPUPOAHBIX COeIUHEHUN KPEMHUSI».

Konnekuus cTeksia, KepaMUKHU, LieMeHTa U U3/e/IUi U3 HUX.

Konekuysi npoIyKLiUM CUTMKAaTHOW MPOMBIIIIEHHOCTH.
BupeodparmeHnTs! U ciaiibl «IIpou3BOACTBO CTEK/Ia U [jeMeHTa».
Komnnekuus «IIpupogHbie coeHeHU HEMeTalJIoB».

BupeodparmeHnTsl U ciianibl «DpakiMOHHAas MeperoHKa >XUAKOTr0 BO3ayXa»
BuzneodparmenTtel U cnaiiibl «llosiyueHrve BOJoOpoja, KUCI0poJa |
Ta/IOT€HOB 3/IEKTPOTUTUUECKHAM CTIOCOO0M».

Mopenu annapaToB A/ MPOM3BOACTBA CEPHOM KUCJ/IOTHI.

Mopenb KUTISIero Cios.



* Mopgenb KOJIOHHBI CHHTE3a aMMUaKa.

* BuzgeodparmeHThI U c/1akibl «IIpoU3BOJCTBO CEPHOM KUC/IOTHI».
e BupaeodparmeHTsl U c/1aibl «IIpor3BOCTBO aMMHUaKa».

¢ Kosnekuust «CbIpbé AJ15 MOJTyYeHUsI CEPHOM KUCJIOThD».

JIabopaTopHbIE ONBITHI

31. Pacrio3HaBaHue rajioreHu/1-uOHOB.

32. KauecTBeHHbIe peakLiy Ha Cy/ib(aT-uOHBI.

33. KauecTBeHHas peakLysi HA KAaTUOH aMMOHUS.

34. X¥IMUUeCKre CBOMCTBA a30THOM KMCJIOThI, KaK 3JIEKTPO/IUTA.
35. KauecTBeHHbIe peakiiu Ha ocdaT-HoH.

36. ITonyueHue ¥ CBOMCTBA yTrOJIbHOU KUC/IOTHI.

37. KauecTBeHHasi peakijysi Ha KapOOHaT-HOH.

38. IIpomnyckaHve yrjeKUCIoro rasa yvepe3 pacTBOpD CU/IMKAaTa
HaTpUSl.

IIpakTHUyeckue padoTbI

2. I3yueHrie CBOMCTB COJISTHOM KUCJ/IOTHI.

3. VI3yueHne CBOWICTB CEPHOM KHC/IOTHI.

4. [TonyyeHne aMmmMuaka v U3y4yeHue ero CBOMCTB.

5. IlosyueHue yryieKUC/IOro ra3a ¥ u3y4eHue ero CBOUCTB.

Pazpen 4. Metanabl 1 MxX coeguHeHus — 17 yacoB

[Tonokenne metaioB B [leproguueckor CUCTEMe XUMUYECKUX 3/1IEMEHTOB
. . MeHeneeBa, CTpOeHHe WX aTOMOB U KpUCTa/JIOB. MeTtasyinyeckasi CBSI3b U
MeTa/l/InyecKas KpUcCTajimyeckas pelétka. dusrueckue CBOWMCTBA MeETasUIOB:
9JIEKTPO- W TeIUIONPOBOJHOCTb, OTpa)Karoijas CMOCOOHOCTh, TIAaCTUUYHOCTD.
CruiaBbl YépHBIe U LJBeTHbIE.
Metanibl Kak BOCCTAHOBUTENW. OJIEKTPOXUMHYECKUM PsiZi  HalpsDKeHUU.
B3aumozelicTBUe MeTaljIoB C HeMeTa/l/laMH, OKCHJAaMH, KHUCJIOTaMH, COJISIMU.
AJIFTOMUHOTEpPMUSL.
CTpoeHve aTOMOB U TIPOCTBIX BeIeCTB IIIeJIOYHBIX MeTa/jIoB. 3aBUCUMOCTb
(Y3UUeCKUX U XWUMHUUYECKMX CBOMCTB III€JIOYHBIX META/JIOB OT 3apsifioB sifiep UX
aToMoB. OKCH/IBI U TUAPOKCH/IBI LL[eJIOUHBIX MeTasIOB, UX T0JlyYeHue, CBOMCTBA,
rpuMeHeHre. BakHeHIlle COMU Le/I0OUHBIX MeTa/VIOB, UX 3HaueHWe B JKUBOU U
HEKMBOU MPUPOJIE U B XKMU3HU YeJIOBeKa.
CTpoeHue aTOMOB U TIPOCTBIX BeLleCTB II[eJIOYHO3eMe/IbHbIX MeTasl/IOB.
3aBUCUMOCTb (PU3NUECKUX U XMMUYECKHX CBOMCTB I1leJI0YHO3eMe/TbHbIX MeTaljIoB
OT 3apsAfoB sifep KX aroMoB. OKcCUIbl ¥ THUAPOKCUBI 1eJI0UYHO3eMe/IbHBIX



MeTasyIOB, UX T0JlyueHUe, CBOMCTBA U MpUMeHeHUe. BakHeililve co/u 1i€104HO -
3eMe/TbHBIX METaJIJIOB, MX 3HaUeHHe B TIPUPO/ie U XKU3HU desioBeKa. KapOoHaTsl 1
T'UIPOKapOOHATHI KaJlbLIVs.
JKécTkoCcTh BOZIbI: BpeMeHHast M TocTosiHHasi. CriocoObl yCTpaHeHHsI BpeMeHHOMH
)éctkoctd.  CriocoObl  yCTpaHeHHsT  TIOCTOSTHHOM — JKECTKOCTH.  VIOHWTHI.
CoeguHeHUsT alOMUHUSI B TpUpofie. XUMHUUeCKHMe CBOWCTBa aTFOMUHUSIL
Oco0eHHOCTH OKCH/la Y THUJIPOKCHZA aJIOMUHMS KaK aM(OTepHBIX COeJUHEeHUM.
BakHellye oy amtoMUAHUS (XJI0pUJ, Cyabdar).
OcobeHHOCTH CTpoeHUsI aToMa >keje3a. JKese3o B mpupoje. BakHeiive py/bl
xesne3a. Okcuzapl U ruapokcuzbl xenesa(Il) u xenesa(IIl). Comu xenesa(Il) u
xene3a(III). O6GHapy>XeHWe HMOHOB KaTMOHOB jKeje3a B pacTBope. 3HaueHUe
coeJlMHEeHUH yKeJie3a.
Koppo3ust xvMuueckasi U 3/IeKTpOXUMUUecKasi. 3all[uTa MeTajyIoB OT KOPPO3UH.
Mertasibl B Tipupojie: B CBOOOAHOM BuUZe U B BUje coeauHeHWH. [ToHSTHE O
MeTa/Typrud. YépHas W LBeTHasi  MeTaqnyprus.  Ilupometannyprus,
TUIPOMETAUTyprusi, 37eKTpoMeTainyprus. JlomeHHbBI mporiecc. IlepepaboTka
YyyryHa B CTa/ib. DJIEKTPOJIU3 PaCIl/laBOB.
JeMoHCcTpanuu
* B3auMojelicTBUe HaTpUsl, TUTHUS U KaJbLUs C BOJIOM.
» T'opeHue HaTpus, MarHus U >kejie3a B KUC/OPO/e.
* Bcrbiiika TepMATHOM CMeCH.
* B3saumojelicTBHe CMeCH MOPOLLIKOB CephI U )Kese3a, [UHKA U Cepbl.
* B3saumoelicTBHe aJtOMUHUS C KUCIOTaMU, 111eJ104aMU U BOZIOM.
» Bsaumo/elicTBUe Kene3a U MeJu C XJIOPOM.
* BsaumogenicTBUe Me[y C KOHLIEHTPMPOBAHHOM CEepHOU KMCIOTOW M a30THOU
KHMC/IOTOM (pa30aB/ieHHOM ¥ KOHLIEHTPHPOBAHHOM).
* Okpacka rjiaMeHH COeJMHeHUSIMU 11e/I0OYHbIX MeTasl/IoB.
* Okpacka rjaMeHH COeIMHEeHUSIMU 111€/I0YHO3eMe/IbHbIX MeTasI/IoB .
» TameHuie u3BeCTU BOZOM.
* TlonyuyeHue >KECTKOM BOJAbLI B3aUMOJENCTBUEM YIJIEKUCIOTO Tra3a  C
13BECTKOBOM BO/IOM.
* YcTpaHeHHe BpeMeHHOM >XECTKOCTH KUTISTUeHHeM 1 JI00aBKOU CO/IbI.
* YcTpaHeHHe TTIOCTOSTHHOM »KECTKOCTH 00aBKOU COZIbI.
*  VIOHUTBI U IPUHIIUII UX AeucTBUS (BUAeodparMeHT).
+  Kosekuysi NpUpOIHbIX COeMHEHUMN aTFOMUHUSI.
* BugeodparmeHTs! U craligbl «OKCUJ aTFOMUHUS U €10 MOAU(MUKALIUN».
» [lonyuenue amdoTepHOro TUAPOKCHJA aIOMUHUSI W UCC/Ie/JoBaHHEe ero
CBOMCTB.
»  Komnekuus «XuMHUyeckrue UCTOUHUKA TOKa».



» Pe3ysbTathl AJIMTETHLHOTO 3KCIIEPUMEHTA 110 U3yUYeHUI0 KOPPO3UU CTa/IbHBIX
V3/le/TMM B 3aBUCUMOCTHU OT YCJIOBUM TIPOLIECCOB.
» BoccraHoBnenue meau 13 okcuzaa meau(1l) Bogopogom.
* BupeodparmenTsl u cnaiiibl «IIporM3BO/ICTBO UyTyHA U CTAN».
* BugeodparmeHTsl U cnanpl «3aenust U3 UyryHa U CTaiuy.
* BupeodparmenTs! U ciaiizibl « [ IporU3BOACTBO aTFOMUHUSI.
JIabopaTopHbIe OMbITHI
39.B3aumopeiicTBue xee3a ¢ pactBopoM cysbdaTa meau(1I).
40.ITonyyeHre N3BECTKOBOM BO/IbI U OIBITHI C HEM.
41.TTonyuenue ruapokcuzoB xxene3a(Il) u (IIT).
42.KauecTBeHHbIe peakliMM Ha KaTMOHBI JKeJie3a
IIpakTHueckue padoThI
6. ITosyueHue >KeCTKOMN BOIbI U CITIOCOOBI €€ yCTpaHeHHSI.
7. PellleHre 3KCIiepyUMeHTa/IbHBIX 3a/1ay 110 Teme «MeTasiib».

Pa3pen 5. Xumus 1 oKpyxamwias cpeja — 2 yaca

Ctpoenue 3emnu: §71po, MaHTUs], 3eMHas KOpa, UX XUMHYECKUH COCTaB.
Jlutocdhepa u eé xumuueckui coctaB. MuHepasnbl. Pyzabl. OcafiouHble MOPO/BbI.
[TonesHble McKomaeMble. XUMUUECKUM COCTaB TUApocdepbl. XUMUUYECKUM COCTaB
aTMocQepsbl.

WCTOUHMKN XUMUUYECKOTO 3arpsi3HeHUsi OKpy»karoledt cpefpl. ['y1obanbHBIE
9K0JIOTHYeCKHe Tpo0/ieMbl uejloBeueCTBa: IMAPHUKOBBIA 3¢ ¢eKT, KHUCIOTHBIE
JI0XK/IM, 030HOBBIe AbIpbl. MeXXIyHapoAHOe COTPYJHUUECTBO B 00JIaCTH OXPaHbI
OKpY’Karoljer cpe/ibl OT XUMUYECKOT0 3arpsi3HeHUs. «3eJIéHast XUMUS».
JeMoHcTpanuu

* BupeodparmenTsl u cnangpl «CTpoeHre 3eM/IM U e€ XUMHAYeCKU COCTaB».

* Kosiekijyiss MUHepasioB U TOPHbBIX MTOPOL.

»  Komnekuusi «Pyabl MeTanioB».

* Bupeodparmenthl U ciabigpl «['1o0anbHbIe SKOJOTUUeCKHe Tpo0seMbl

yesi0BevyeCcTBa».

JIabopaTopHbIe ONbITHI
43. VI3yuyeHue rpaHuUTa.

Pa3pen 6. O0001eHe 3HAHMI TT0 XUMHH 32 KYPC OCHOBHO# IIKOJIbI.

IToaroroBKa K OCHOBHOMY rocy/fapCTBeHHOMY 3K3aMeHY — 7 4acoB

CTpoeHre aToMa B COOTBETCTBUU C TIOJIO)KEHHEM XUMHUUECKOrO 3jieMeHTa B
[Tepuoanueckoit cucreme. CTpoeHue BeIllecTBa: XUMHYeCKass CBSI3b U
KPHUCTa/ITMUeCKUe PeIETKH. 3aBUCHUMOCTh CBOWCTB 00Opa30BaHHBLIX 37ieMeHTaMU



TIPOCTBIX Bell[eCTB (MeTa/l/ioB, HEMeTa//IOB, 0/1aropo/IHBIX Ta30B) OT T0JIOXKEHHS
snemeHTOB B [leproguueckor cucteme. TUMOIOTUSI HEOPraHUUECKUX BeLECTB,
Jle/leHre WX Ha KJIacchl U rpynmnsl. [IpegcraBurenu.

[Ipy3HakKy U yCI0BUsI MPOTEKAHUSI XUMHAUECKUX peaklii. THUMoaorus XuMmu4ecknx
PeaKI[yiii 10 pa3/IMUHLIM OCHOBaHUAM. Peaki[uu HOHHOTO oO6MeHa. OKHUCIUTE/TbHO-
BOCCTAaHOBUTE/IbHbIE PEaKLIUH.

XyWMUYecKre CBOMCTBA MPOCTHIX BelleCTB. XapaKTepHble XMMHUUeCKHe CBOWCTBA
coJie0bpa3yroux OKCHJOB, THIPOKCHAOB (OCHOBaHUM, KUCJIOT M amMdbOTepHbIX
TUIPOKCHUJIOB), COJIeH.

IVTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJ/IbTATHI
OBYYAIOIIINXCSA

[To 3aBepIlieHUIO Kypca XMMUU Ha 3TaHe OCHOBHOT'O 00111ero o6pa3oBaHus
BBIMTYCKHUKU OCHOBHOM IIIKOJIbI JOJKHBI OBJ/IaZIETh C/IeAYIOIIUMU
pe3y/ibTaTaMH:

I. JluuHOoCMHbIe pe3y/ibmambl:
1) oco3HaHue cBoeli ITHUUECKOM MPUHAA/IeXXHOCTH, 3HaHUe NCTOPUH XUMUHU U
BKJ/Ia/la POCCUMCKOU XUMHUUeCKOH HayKH B MUPOBYIO XUMUIO;
2) ¢popmupoeaHue OTBETCTBEHHOTO OTHOILIIEHUS K TO3HAHUI0 XUMUU; TOTOBHOCTHU
1 CIocOOHOCTH 00YYarOIIUXCS K CaMOPa3BUTHIO Y CaM00Opa30BaHHIO0 Ha OCHOBE
M3y4YeHHbIX (DaKTOB, 3aKOHOB M TeOpUi XUMUU; OCO3HAHHOTO BbIOOpa 1
TOCTPOeHNe WHAWBHU/IyaTbHOM 00pa3oBaTelbHON TPaeKTOPHH;
3) ¢opmuposaHue 11eI0CTHOMN eCcTeCTBeHHO-HayYHOUM KapTUHbI MHUpa,
HeOTbeM/IeMOI YaCThi0 KOTOPOU SIBISIeTCSI XMMUUecKasl KapThHA MHUPa;
4) oenadeHue COBpEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUSI
HayKH U 0011[eCTBeHHOM TTPAKTUKH, B TOM UKC/Ie U XUMUUECKUM;
5) oceoeHue COLMA/IbHBIX HOPM, TpaBW/I MOBeieHUs], poJieit ¥ (hopM COIMa/IbHOM
JKU3HU B COLIMyMe, TIPUPO/ie Y YaCTHOM »KM3HU Ha OCHOBE 9KO0JIOTHUEeCKOU
KyZJbTypbl U Oe30macHoro obpaiiieHus ¢ BellleCTBaMU U MaTepraaMu;
6) opmuposaHue KOMMYHHUKAaTHBHON KOMITETEHTHOCTH B OOIIIeHUM CO
CBEPCTHHKAMMU 1 B3POCJILIMU B Tpoliiecce oOpa3oBaTe/ibHOM, 0611[eCTBeHHO
T10J1e3HOM, yueOHO-1CCeIoBaTe/IbCKOM, TBOPUECKON U PYTHX BUIOB
JlesiTeTbHOCTU, CBSI3aHHBIX C XUMUeH.

I1. MemanpedmemHble pe3y/abmMambl:
1) onpedeneHue 1jeneit cobcTBeHHOTO 00yUueHUsI, MOCTaHOBKA U (POPMYyIMpOBaHUe
Ji71s1 cebst HOBBIX 3a7iay;
2) naaHupogaHue TyTel AOCTHXKEHUs yKelaeMoro pe3y/bTaTa 00yueHUss XUMUU
KakK TeopeTuyeCcKoro, Tak ¥ 3KCIepUMeHTa/IbHOI0 XapakTepa;



3) coomHeceHue CBOUX JIeUCTBUI C MJIaHUPYeMbIMU pe3y/bTaTaMH,
ocyujecmesieHue KOHTPOJIsl CBOel [iesiTe/IbHOCTH B MPOLiecCe JOCTHXKEeHUsT
pe3yJibTaTa, onpeoe/eHue CriocOO0B IeUCTBUIM TTPH BBITTOIHEHUH Ta00paTOPHBIX U
MTPAKTHUUeCKUX paboT B COOTBETCTBHH C IMpaBUIaMH TeXHUKH Oe301acHOCTH;

4) onpedeneHue UCTOYHUKOB XUMHUUECKON MHMOpMaIuu, MoayueHre U aHaaus eg,
co3ziaHue UHGOPMAILIMOHHOTO TIPO/IyKTa U ero Tpe3eHTallus;

5) ucno/ab308aHUe OCHOBHBIX MHTE//IEKTYaIbHbIX OTepalivii: aHa/lri3a U CUHTe3a,
CpaBHEeHHs ¥ CUCTeMaTH3aluu, 000011eHUsT 1 KOHKPeTH3alllH, 8blsie/l1eHUe
MIPUYUHHO-C/Ie/ICTBEHHBIX CBSI3el U NOCMpOeHUe JIOTUUeCKOTr0 pacCy>X/1eHus U
yMO3aKJ/ItoueHust (MHAYKTUBHOTO, AelyKTUBHOIO U 110 aHaJIOTMM) Ha MaTepuase
eCTeCTBEHHO-HayYHOT'0 CO/lep>KaHMUS;

6) yMeHue CO3/al0T, IPUMEHSITh 1 TTPe0Opa30BbIBaTh 3HAKW U CUMBOJIBI, MO/Ie/TN U
CXeMBbI /1S pellieHust yueOHBIX U IM03HaBaTeIbHbBIX 3a/1ay;

7) ¢opmuposaHue 1 pazgumue SKO0TUUECKOTO MBILLIeHUs], yMeHUe PUMEHSITh
€ro B MMO3HABATe/JIbHOU, KOMMYHHUKAaTUBHOW, COLIMA/IbHOW MPAaKTUKe U
rpo)eCcCMOHAILHOM OpHeHTal[1Y;

8) eeHepupoeaHue wjeli U oTipe/iesieHre CpeiCTB, HEOOXOAUMBIX TSI KX
peanu3aluu.

II1. IIpedmemuble pe3y/1bmambl:

BbInyCKHMK HayUYMTCA:

- XapaKTepH30BaTh OCHOBHbIE METO/IbI TTI03HAHUS: Hab/roZieHe, N3MepeHue,
9KCIIePUMEHT;

- OTIMCHIBAaTh CBOMCTBA TBEPABIX, KUAKHUX, Ta3000pa3HbIX BeIIeCTB, BbIE/IS UX
CyllleCTBeHHbIe TIPU3HAKY;

- PaCKpbIBaTh CMbIC/I OCHOBHBIX XMMUYECKUX MOHSATUN «aTOM»,

«MOJIeKy/1a» ,«XUMUUECKUM 3/IeMeHT», «TIPOCTOE BeIleCTBO», «CI0XKHOe
BeIl[eCTBO», «BaJIEHTHOCTb», «XUMUUeCKasi peaki[usi», UCI0/b3ysl 3HAKOBYIO
CUCTEMY XUMUU;

- pacKphbIBaTh CMBIC/I 3aKOHOB COXPaHEeHUsI MacChl Bell[eCTB, TIOCTOSTHCTBA
CoCTaBa, aTOMHO-MOJIEKY/IIPHOM TeOpUH;

- pas3/inyaTh XUMUUECKHE U (PU3UUeCKUe SIBIEHUS;

- Ha3bIBaTh XUMUUECKHE /IEMEHThI;

- OTIpeiesisiTb COCTaB BeleCTB I0 UX (popmysiam;

- OTIpe/ie/isATh BaJIeHTHOCTh aTOMa 3/ieMeHTa B COeIMHeHUSIX;

- OTIpe/iesIsATh TUI XUMUYeCKUX peakiiuii;

- Ha3bIBaTh NMPU3HAKU U yCJIOBUS MPOTEKAaHUSI XUMHUUYECKUX peakl[ui;

- BBISIB/ISITh MIPHU3HAKHU, CBU/IETETHCTBYIOIME O MPOTeKaHWU XUMUUeCKOU peakiiuu



TIPU BBITIOJTHEHUM XUMUUECKOTO OTIbITa;
- COCTaB/IATh (hOpPMYJIbl OUHAPHBIX COeMHEHNH;

- COCTaBJISITh YPABHEHUS] XUMUYECKUX PeaKLny;

- cobsroaTh MpaBu/a 6e3omacHoi paboThI PY TIPOBEZIEHUU OTIBITOB;

- TI0JTb30BaThCsl TabOpaTOPHLIM 000PYAOBaHUEM U TIOCY/IOM;

- BBIUUC/IATh OTHOCUTEJIbHYIO MOJIEKY/ISIDHYIO ¥ MOJISIDHYRO MacCChl BEILIeCTB;

- BBIUKC/IATh MAaCCOBYIO /I0/TF0 XUMUUECKOT0 3/ieMeHTa 1o (popMysie coeIMHEHNS;
- BBIUYMC/ISTh KOTMUeCTBO, 00BEM WM MacCy BelljeCcTBa 10 KOIMUeCTBY, 00bemMy,
Macce peareHTOB WM MPOAYKTOB peaKLuy;

- XapaKTepu30BaTh (pU3nyecKre U XUMUYeCcKre CBOMCTBA MTPOCTHIX BEILeCTB:
KUCJIOPOJa U BOZIOPO/a;

- TI0JTy4aTh, COOMPATh KUCIOPO/, Y BOJIOPOZ;

- pacrio3HaBaTh OMBITHBLIM ITyTEM ra3000pa3Hbie BelljeCTBa: KUCIOPO/, BOJAOPO/I;

- PacKpbIBaTh CMBIC/I 3aKOHa ABOrajjpo;

- PaCKpbIBaTh CMBIC/I TTOHSITUMN «TeryioBOM 3(heKT peakiium», «MOJISIPHBIMA
00BeM» ;

- XapakTepu30BaTh (H3MUYecKre U XUMUYeCKre CBOMCTBA BO/IbI;

- PacKpbIBaTh CMbIC/I TIOHSITHSI «PaCcTBOP»;

- BBIYMCJ/ISITH MaCCOBYHO I0/TF0 PaCTBOPEHHOTI'O BellleCTBa B paCTBOPE;

- IPUT'OTOBJISITH PACTBOPHI C OTpe/e/IéHHOM MaCcCOBOU [J0Jield paCTBOPEHHOIO
BelL[eCTBa;

- Ha3bIBaTh COE/IJMHEHHUSI U3yUEHHBIX K/1IaCCOB HEOPraHUYeCKHUX Bell|eCTB;

- XapaKTepu30BaTh (pr3nyecKre ¥ XUMUUeCKHe CBOMCTBAa OCHOBHBIX K/1aCCOB
HeOpraHnJeCcKHX BellleCTB: OKCUZIOB, KUCIOT, OCHOBAHUM, COJIEN;

- OTIpe/iesisATh MPUHAZJIe)KHOCTh BeIeCTB K OTpe/ie/IeHHOMY K/I1acCy COoe/IMHEeHU;
- COCTaB/IsITh (HOPMYJIbI HEOPraHUUeCKUX COeIMHEeHUM U3yUeHHbIX K/1aCCOB;

- IPOBO/JUTh OIBITHI, MOATBEPKAAOIINE XUMUYECKHe CBOMCTBA U3yUeHHBIX
KJIaCCOB HEOPraHWUeCKUX Bell[eCTB;

- pacro3HaBaTh OMbITHBIM IyTeM PaCTBOPBI KUCJIOT U 11jeJI0Uel 10 U3MEeHEHHUIO
OKpaCK¥ UHAUKATOPa;

- XapaKTepu30BaTh B3aMMOCBS3b MeXX/ly K/laCCaMH HeOpPraHUUeCKHUX COeIMHeHUN;
- packpeiBaTh cmbIci [lepruoguueckoro 3akoHa /1. 1. MeHzeneeBa;

- 00BSICHATL (hH3UUECKHUI CMBIC/T aTOMHOTO (TTOPSIIKOBOT0) HOMepa XUMUUeCKOT'0
3JIeMeHTa, HOMEPOB I'PYIIILI U MIepUo/ia B mepuoAudeckout cucteme /1. U.
MengeneeBa;

- 00BSACHATH 3aKOHOMEPHOCTH U3MeHeHUsI CTPOeHHsI aTOMOB, CBOWMCTB 3/IEMEHTOB B
Tripe/iesiax MaJibIX IeprO/IOB U TJIaBHBIX MO/TPYIII;

- XapakTepu30BaTb XMMHUYECKHeE 3/IeMeHThI (0T BOAOPOAA 10 Ka/bLUsl) HA OCHOBE
UX TOJIO’KEeHUs B epuoanueckoi crcreme [1. V1. MeHzeneeBa 1 0cobeHHOCTEH



CTPOEHHS UX aTOMOB;
- COCTaBJISITh CXeMbl CTPOEHHsI aTOMOB TepBbIX 20 3/1eMeHTOB IepUoINUeCKOU
cucteMmsl 1. 1. MeHieneeBa;

- PacKpbIBaTb CMBIC/I TIOHSITUN: «XUMUUECKasi CBSI3b»,
«3JIEKTPOOTPUL[ATE/IbHOCThY;

- XapaKTepu30BaTh 3aBUCUMOCTh (PU3NUeCKUX CBOMCTB BEIeCTB OT TUIIA
KPUCTA/JIAUeCKOU PelléTKY;

- OIIpeaesIATh BU/ XI/IMI/I‘-IECKOﬁ CBfA3HW B HEOPI'dHMYeCKHX COeIMHEHUAX;

- n300pa)kaTh CXeMbl CTPOEHHSI MOJIEKYJT BellleCTB, 00pa30BaHHBIX Pa3HLIMU
BU/J]JaMH XHMHUUECKUX CBSI3el;

- pacKpbIBaTb CMbIC/I TIOHSITUN «HOH», «KAaTUOH», «aHHUOH»,
«3JIEKTPO/TUTBI» , «HEINIEKTPOJIUTBI», «3JI€KTPOJTUTUYECKAs! AUCCOLUALIUS»,
«OKHUCJIUTE/Ib», «CTEeIeHb OKHUC/IEHUSD», «BOCCTAHOBUTE/Ib», «OKUCIEHUE»,
«BOCCTaHOBJ/IEHHEY;

- ompeJesisaTh CTeleHb OKHWC/IEHUS aTOMa 3/IeMeHTa B COeJJUHEHUH;

- PacKpbIBaTb CMbIC/T TEOPUU 3JIEKTPOJIUTAUECKOU JUCCOLUALIUY;

- COCTaB/ISITh yPaBHEHUS 3JIEKTPOJIUTAUECKOUW AUCCOLMALINA KUCIOT, [e/I0uei,
CoJIel;

- 00BSICHATH CYIIHOCTh TIPOLiecca 371eKTPOIUTUUEeCKOU TUCCOIUal[iY U peakIui
MOHHOIo 0OMeHa;

- COCTaBJ/ISITh TIOJIHBIE M COKpAIl[EHHbIE MOHHBbIE YpaBHEHUsI peakiuii oOMeHa;

- OTIpe/iesIATh BO3MOKHOCTh TIPOTEKAHMs peakij|ii MFOHHOTO 0OMeHa;

- IPUBO/JIUTh peaKLuy, MOATBEPXXAAOIINe KaueCTBEeHHbIM COCTaB Pa3/IM4YHbIX
BeIL|eCTB;

- OMpefieNIsiTb OKUC/IUTE/Ib U BOCCTAHOBUTEIb;

- COCTaBJ/ISITh yPaBHEHHWS OKUCIUTETBHO -BOCCTaHOBUTE/IbHBIX PeaKLUi;

- Ha3bIBaTh (haKTOPHI, BAUSIOIIME Ha CKOPOCTh XMMHUUECKOM peakiyu;

- KTacCU(UIMPOBaTh XUMHUUYECKUe peaKlUU 10 Pa3/IMUHbIM ITPU3HAKaM;
XapaKTepU30BaTb B3aUMOCBSI3b MeXX/y COCTaBOM, CTPOEHHWEM U CBOMCTBAMHU
HeMeTaJ/lIOB;

- IPOBO/IUTH OTIBITHI 110 MOMYUYeHHI0, COOUPAHUIO U U3YUeHHI0 XUMUUeCKUX
CBOMCTB ra3000pa3HbIX BellleCTB: yIAeKUCI0ro ra3a, aMMHaKa;

- pacrio3HaBaTh OMBITHBIM MyTEéM ra3000pa3Hbie BellecTBa: YI/IeKUC/IbIN Ta3 U
aMMHUaK;

- XapaKTepu30BaTh B3aMMOCBSI3b MEX/Y COCTAaBOM, CTDOEHUEM U CBOWCTBaMU
MeTaslioB;

- Ha3bIBaTh OpraHUUYecKue BelecTBa Mo ux (GopMmyJie: MeTaH, 3TaH, STUJ/IEeH,
MeTaHOJI, 3TaHOJI, TJIML[EPUH, YKCYCHast KUC/I0Ta, aMMHOYKCYCHas KUCJIOTa,
CTeapvHOBas KUC/I0Ta, 0JIEMHOBAsl KUCJIOTa, T/IF0K03a;

- OL|€HMBATb B/IMSIHUE XUMUUECKOT'0 3arpsi3HeHUs1 OKpyKatolleli cpe/ibl Ha
OpraHu3M YeJIOBeKa;



- rpaMOTHO 06paIlraThCsi ¢ BellecTBaMy B TIOBCeTHEBHOM »KH3HU;

- OTIpe/iesiATb BO3MOYKHOCTh MIPOTeKAHUsI peakiivii HEKOTOPBIX Tpe/iCTaBUTeel
OpraHu4ecKux BeIlecTB C KUC0PO/IOM, BOIOPO/IOM, MeTa/lJlaMy, OCHOBAaHUSIMH,
rajioreHamH.

BBIHYCKHI/IK MOo/JIy4UT BO3MOKHOCTb HAYUYUTBCH:

- BbIIBUTATh Y TIPOBEPSITh SKCIIEPUMEHTA/IbHO THUTIOTe3bl 0 XUMUYECKUX CBOMCTBAX
Bell[eCTB Ha OCHOBE MX COCTaBa M CTPOEHUSI, X CITOCOOHOCTH BCTyTaTh B
XUMUYeCKre peaklyy, O XxapaKTepe U MPOAYKTaX Pa3/TMUHbIX XUMHAUECKUX
peakiuu;

- XapaKTepu30BaTh Bell[eCTBa M0 COCTaBY, CTPOEHUIO U CBOWCTBAM,
yCTaHaB/MBAOT TIPUUUHHO-C/Ie/ICTBEHHbIE CBSI3U MeXAY JaHHBIMU
XapaKTepUCTUKaMU BellecTBa;

- COCTaBJISITh MOJIEKY/ISIDHBIE U MIOJIHbIE MOHHBIE YPaBHEHHS M0 COKPALLEHHBIM
VIOHHBIM yPaBHEHUSIM;

- TIPOTHO3UPOBATh CIIOCOOHOCTD Bell[eCTBa MPOSIB/STh OKUCTUTE/TbHbIE WU
BOCCTAHOBUTE/IbHbIE CBOMCTBA C YUETOM CTeleHel OKHC/IeHUs 3/IeMeHTOB,
BXOZSIIUX B €r0 COCTaB;

- COCTaB/ISITh YPaBHEHUS peaklvii, COOTBETCTBYIOIMX T0C/Ie/I0BaTe/IbHOCTU
ripeBpalljeH’i HeopraHUYeCKUX BeIeCTB pa3/IMuHbIX K/1aCCOB;

- BbIJBUraTh Y MIPOBEPSITh SKCIIEPUMEHTA/IbHO TUIMOTEe3bI O pe3y/bTaTax
BO3/IeHICTBUS Pa3/IMUHbIX (DAKTOPOB Ha U3MEeHEeHHe CKOPOCTU XUMUUEeCKOU
peakLuy;

- MCI0JIb30BaTh NTPUOOpeTEHHBIE 3HAHUS /I Y9KOJIOTUUECKH TPaMOTHOTO
TIOBe/IeHUs1 B OKPY Karolllel cpejie;

- ACII0J1b30BaTh NTPUOOpeTEHHBIE K/TFOUeBbie KOMITETEHIIUU TP BBITIOJTHEHUH
TIPOEKTOB U yueOHO-MCC/IeIoBaTeTbCKUX 3a/jau TI0 M3yUeHUI0 CBOMCTB, CrIocoO0B
TOTyUeHUs U pacrio3HaBaHUS BEIlleCTB;

- 00BbEKTHBHO OlleHHMBaTh WH(MOPMALIMIO O BEI[eCTBaX U XMMHUECKUX TIPOIieccax;
KPUTHYECKU OTHOCUTBHCS K TICeB/JOHaYUHOU MHbOpMaliuu, HeJJoOpoCoBeCTHOM
peKJiaMe B Cpe/ICTBaXx MaCCOBOM MH(OpMaLuy;

- 0CO3HaBaTh 3HaUeHHe TeOPeTUUYeCKUX 3HAHUU M0 XUMUM [1JIs1 IPaKTUUeCcKou
JesiTeNTbHOCTU Ue/lOBeKa;

- CO3/IaBaTh MO/IeJIA U CXeMBI [I7Isl pellieHust yueOHBIX U I03HaBaTeIbHbIX 3a/1ay;

®OPMbI KOHTPOJIAA KAYECTBA YCBOEHUSA COAEP)XXAHUSA
YUYEBHOH ITPOI'PAMMBI U KPUTEPUU OITEHUBAHUS

®OPMbI KOHTPO/JIA
dopMbl KOHTPOIA I [l [ %
Bcero ypokos: 16 16 21 17
MpakTnyeckne paboTol 1 4 2 -
KoHTposibHble paboThl 1 - 1 2




| UToro

9 KJIACC (68 UACOB)

TEMATHUYECKOE INTAHUPOBAHME KYPCA «XUMMHWSI»

Ne n/n HaunMmeHoBaHue pa3pena KonuuecTtBo
4YacoB
[ToBTOpEHMe 1 0000IIeHNe CBeZieHHH 110 Kypcy 8 5
1 Kjacca. XMMUUeCKUe peakLjuu
XnMmpyeckme peakunnn B pacCTtBOpax 10
2
HemeTansnbl N nx coeguHeHunsd 25
3
MeTannbl U X coegnHeHns 17
4
XvMKUAa N oKpy>xatoLwaa cpena 2
5
O06o00111eHMe 3HAHMI TT0 XMMUH 3@ KYPC OCHOBHOU 7
6 1Kosibl. [ToaroroBka K OCHOBHOMY
rocygapcTBeHHOMY 3k3aMmeHy (OI'9)
NToroesoe nosTopeHune 2
NToro 68 yacos
KAJIEHJIAPHO-TEMATHUUYECKWN ITIOYPOYHBIN ITJIAH
10 XNMUN AJis1 9 KIIACCA
Ne | Ne | HommeHOBaHWe pa3nenos, JlabopaTopH HaTa Mpw
n/n TeMbl, YPOKOB ble, MeY
NMPakKTN4YeCKN aHu
e, A
KOHTpPOJIbHbI | Mo dak
e paboTbl nnany | T
Pa3pen 1. IloBTOpeHue u 06001eHHe CBeleHMI M0 Kypcy 8 Kiacca.
XuMuUecKde peakud - 5 4acoB
1 1 | Knaccudukaiysi HeOpraHUUeCKHX 02-
BelLleCTB U UX HOMEHK/aTypa 07.09
2 2 | Knaccudukanys XAMAYeCKHX PeakIyil 02-
10 pa3/IMYHbIM OCHOBaHUSM 07.09




3 3 | BxogHas aMarHocThyeckas pabora BxopHon 09-
KOHTPOJIb 14.09

4 4 | MoHATME 0 CKOPOCTHU 09-
XUMNYECKOWN peaKkLumnu. 14.09

5 5 | Katanus3 16-

21.09
Pazpen 2. XuMunuyeckue peakuum B pacTteBopax - 10 yacos
§) 1 OJIeKTPOIUTHUECKAsT 16-
JUCCOLAALINSA 21.09

7 2 | OCHOBHbIE TOJIOXKEHHSI TEOPUH 23-
3/1eKTpouTUUecko auccormaruu (TO/) 28.09

8 3 XwuMuueckude CBOWCTBAa KHCJIOT B CBeTe 23-

o 28.09

9 4  Xumuueckue CBOKMCTBA KHUCJIOT B CBETe 30.09-

gl 05.10
10 |5 Xwumuueckue CBOMCTBA OCHOBaHMIA B CBETE 30.09-
TEOPUU 3IEKTPOJIUTUYECKOMN AUCCOIHUALIAN 05.10
11 |6 XumuueckuHe CBOWCTBA CO/e B CBeTe 07-
TeOpUH 3JIeKTPOUTAUUYECKOU AUCCOLHALIUU 12.10
12 | 7 | IousrtHe o rugposmse coseit 07-
12.10

13 | 8 |ILp. Ne 1. PerieHre 9KCIIePUMEHTATBHBIX 14-
3a/1a4 M0 TeMe «IJIeKTPouTuIecKas 19.10
JICCOLIUALIUSI»

14 |9 | O6obuieHue 1 cCTeMATH3ALMsT 3SHAHKI 14-
10 TeMe « XUMHAUeCKUE PeakLvu B 19.10
pacTBOpPAax 3JeKTPOJIUTOB»

15 | 10 | K.p.Ne 1 o teme «Xumunueckue peakipu | K.P.Ne 1 14-

B pPacTBOpax 3/1€KTPOIUTOB» 19.10
Pazpen 3. HemeTansnbl U X coeauHeHus - 25 4Yyacos

16 |1 OO6Gujast xapakTepucThKa 21-
HemMeTaJs1/10B 26.10

17 |2 | Ob6uas 21-
XapaKTepuCTHUKa 37eMeHToB VIIA 26.10
IPYTIITbl — ra/loreHoB

18 | 3 | CoeauHenust rasoreHoB 05-

09.11

19 |4 |ILp.Ne 2. «VM3yueHue CBOWCTE COISTHOM 05-
KUCJIOTBI» 09.11

20 |5 | OOuias xapakrepucTiKa smemMeHToB VI A 11-

- xanbkoreHoB. Cepa 16.11

21 |6 (CepoBogopon v cynbchuabl 11-

16.11

22 |7 KncnopogHbie coeanHeEHNS cepsbl 18-

23.11




23 |8 |ILp. No 3. «M3yueHue CBOMCTB CepHOM 18-
KUCJIOTBI» 23.11
24 |9 | O6was 25-
XapakTepucCTUKa XMMUYeCKHUX 3J1eMeHTOB 30.11
VA rpynmsbl. A30T
25 | 10 | Ammuak. Com aMMOHUS 25-
30.11
26 |11 | TILp.Ne4 «ITonyueHne aMMHaKa v 02-
U3y4eHue ero CBOMCTB» 07.12
27 |12 | Kucnopogcogepsxalye coeguHeHNs 02-
a3orta 07.12
28 | 13 Kuciopo/coepiaiiye coeJiHeH s a30Ta 09-
14.12
29 | 14 | ®ocop n ero coegnHeHUs 09-
14.12
30 |15 | O6ujas 16-
XapakTepuctvka »3nemeHtos [V A- 21.12
CpyHIbl. YTaepos
31 | 16 | Kuciopojcozepxairye coejiHeHNs 16-
yriepoza 21.12
32 |17 |ILp.Ne 5. «ITonyueHue yrjaeKUCIoro 23-
rasa v u3y4yeHue ero CBOMCTB» 28.12
33 | 18 | Yraesogopopl 23-
28.12
34 | 19 | Kuciopoacozepxalie  opraHA4ecKkue 13-
Coe/IMHeHUsI 18.01
35 | 20 | KpemHuii 1 ero coeHeHus 13-
18.01
36 |21 CunukaTHas 20-
TIPOMBIIIJIEHHOCTh 25.01
37 | 22 | IlonyueHue HEMETa/UIOB 20-
25.01
38 | 23 TlonyueHue BaKHEHIIIHX 27.01-
XAMHUYECKUX COeIVHEHUM 01.02
39 | 24 O6o06uieHune rno Teme 27.01-
«HemeTanibl 1 NX COeANHEHUS» 01.02
40 |25 | ObobLieHme no Teme K.P.Ne 2 03-
«HemeTannbl N X coeaNHEHUS» 08.02
Pazpen 4. MeTannbl U UX coeaunHeHUa - 17 yacos
41 |1 [TlonoxeHnue MeTauioB B Ileprouueckoii 03-
CHCTeMe, CTPOEeHUe aTOMOB U KPHCTAJI/IOB 08.02
42 | 2 O6ipe XMMHUYeCKHe CBOMCTBA META/I/IOB 10-
15.02
43 | 3 O6uas xapaKTepUCTHKA 10-
11[e/IOUHBIX METa/I/IOB 15.02
44 | 4 OO6masi XxapaKTeprUCTHKa 17-
I1[€/IOYHBIX META/IOB 22.02




45 |5 O6ujas xapakTepucTHKa 17-
11[e/I0UHO3eMeJIbHbIX 22.02
MeTajioB
46 | 6 | OOGjas XxapakTeprCTHKA 24-
11leJIOYHO3eMEeJTbHbBIX 29.02
MeTa/lJIoB
47 |7 JKécTKOCTh BOZIbI U CIIOCOOBI e€ 24-
yCTpaHeHus 29.02
48 |8 |ILp.Ne 6. «IloyueHue KeCTKOM BOJbI U 02-
CrIoco6bl €€ yCTpaHeHUsI» 07.03
49 |9 AmOMMHMI U €ro COeAUHEHUS 02-
07.03
50 |10 >Keneso 09-
14.03
51 | 11 Coeagunenus xenesa 09-
14.03
52 | 12 ILp. Ne 7 «Pemienue 16-
3KCIIePUMEHTAJIbHBIX 3a/1au 110 TeMe 21.03
«MeTasibl»
53 | 13 Kopposus MeTamioB U CIIOCOOLI 3aLUThI 16-
OT Hed 21.03
54 | 14 Merannsl B npupoge. 30.03-
04.04
55 | 15 Tloustre o MeTautypruu 30.03-
04.04
56 | 16 O6o6LieHne 3HaHWI No Teme 06-
«MeTannbl» 11.04
57 |17 KoHTposnbHasa paboTta Ne 3 no K.P.N¢ 3 06-
Teme «MeTannbl» 11.04
Paspen 5. XuMusa u okpyxxatouiaa cpena - 2 4aca
58 |1 Xumuueckas opraHu3arys MIAHEThI 3eMJIst 13-
18.04
59 |2 Oxpana  oOkpyXaromei  cpeibl  OT 13-
XUMHUYECKOT0 3arpsi3HeHHsI 18.04
Paspen 6. O6o6uieHne 3HaHN NO XUMUKN 3@ KYPC OCHOBHOW LLKOJIbI.
MoarotoBka K OCHOBHOMY rocygapcTBeHHOMY 3k3aMeHy (OI2) - 7 Yacos
60 |1 Bemecrsa 20-
25.04
61 |2 Xumuueckue peakuuu 20-
25.04
62 |3 OcHOBBI 27.04-
HeopraHMyecKoi 02.05
XUMUM
63 |4 OcHoBbl 27.04-
HeopraHMYecKo 02.05




XUMWHN

64 [ToBTOpEHHUE 1 060BILEHKE TI0 TEME. 06-
[ToAroToBKa K KOHTPOJIbHOM paboTe 08.05
65 KontposbHas paboraNe4 «/Torosas 1o K.P.N: 4 06-
KYPCY OCHOBHO# IIIKOJTbI» 08.05
66 AHa/u3 KOHTPOJILHOM PaboTHI. 11-
[To/BeieHe UTOrOB rofia. 16.05
67- MToroBoe roBTOpeHHe 11-
68 23.05




YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA30OBATEJ/IBHOI'O
IMPOOECCA IIO ITIPEAMETY «XUMHUSI» B 9 KITACCAX

. T'abpuensan O. C. Xumus. 9 kmacc : yueObHUK [t 061jeoOpa3oBaTebHBIX
opranm3aruii / O. C. T'abpuensH, U. I'. Octpoymos, C. A. CnagkoB. — M.:
IIpocserjenue, 2019

. T'abpuensan O. C. Xumusi. Metoguueckoe mocobue s 9 Kmacca: yue0.
rocobue s obirieoOpa3oBarenbHbIX opranu3anui / O. C. INabpuensH, U.
B. AkcéHnosa, 1. I'. Octpoymos. — M.: IIpocsenjenue, 2019

. I'abpuensn O. C. Xumusi. COOpPHUK 3alauy U yrpaxkHeHWd. 9 Kiacc :
yueOHOe mocobue s obijeobpa3oBarenbHbIX opranusanuii/ O. C.
I'abpuensa, U. B. Tpuryouak. M.: IIpocsetrienue, 2019



JINCT BHECEHUS U3MEHEHU B ITIPOTPAMMY KYPCA «XVMHUSI»

9 KJ/IACC
Yuurens: Unbunckas M.A.
Haspanmne pa3gena, | Hara [TpruurHa Koppexktupytomue Hara
TeMbl NpoBefleHUs1 | KOPPeKTUPOBKU MepONpUATUS MpoBe/leHust
10 T/IaHy 1o QakTy
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