PaGouas nporpamma no xumuu B 10-11 knaccax

IosicHUTENBLHAA 3aNNCKA

Pabouas nporpamma o xumuu 1uist 10-11k1accoB coctaBieHa Ha OCHOBE:

®DenepanbHOr0 KOMIOHEHTA FOCYJAPCTBEHHOIO CTaHIapTa CPEJHEro 00LIero 00pa3oBaHus 0 XUMUH;
IIpuMepHOIi IporpaMMBI CPEAHETO OOIIETO 00Pa30BaAHMS 10 XUMUH;

ABtopckoii nporpammsl o xumuu O.C. I'abpuensna.

Y4eOHoro miana odpa3osareiabHoro yupexacaus MbOY «COL Ne 196y,

QDenepanbHelii  MEpeYeHb Y4EOHMKOB, PEKOMEHIOBAaHHBIX (IOMYLICHHBIX) MMHHUCTEPCTBOM
o0pa3oBaHMs K HCIOJB30BAaHMIO B 00pa30BaTeNbHOM Mpolecce B  00pa3oBaTeNbHBIX  yUPEKICHHAX,
peanu3yronmx oopa3oBaTeabHbIe MPorpaMmMel o0miero oopasosanust Ha 2021-2022 y4yeOHbIi ro1.

JlaHHas mporpaMma KOHKPETHU3UPYET COICpXKAHUE CTaHAapTa, AaéT paclpeneneHue y4eOHbIX 4acoB 110
pasmenaM Kypca, IIOCIENOBATEIbHOCTh HM3YyYEHHS TEM M pa3feloB ¢ Y4YETOM MEXIPEAMETHBIX U
BHYTPUIIPEMETHBIX CBS3CH, JIOTHMKH Yy4eOHOrO TIpolecca, BO3PACTHBIX OCOOCHHOCTEH O00yJarommxcs
obpazoarenpHOro yupexaeHust MbOY «COLI Ne 196» crpykrypHOTro moapasaenenns «BeuepHss mkoma». B
IporpaMMe OnpeAescH nepeueHb 1eMOHCTPaLuii, 1a00paTOPHBIX ONBITOB, MPAKTUUECKUX 3aHATHH U PaCUETHBIX
3agad. [IporpamMmma MonuduIMpoBaHa COTIaCHO ACUCTBYIOIIEMY OazUCcHOMY yueOHOMY Iuiany. [Ipu n3MeHeHnn
MPOTpaMMBbl 00bEM COJiep KaHus He YMEHBIIIEH M COOTBETCTBYET TpeOOBaHUSAM cTaHAapTa. KOHTpOIIb 32 ypoBHEM
3HAaHUH O0YYaOLINXCs MPEAYCMaTPUBACT MPOBEACHUE CAMOCTOSATENBHBIX, IPAKTUIECKUX, KOHTPOJIBHBIX paboT
M0 TeMaM.

[Iporpamma kypca xumuu aias oOydaromuxcs 10 — 11 kmaccoB o0I11e00pa3oBaTeIbHBIX YUPEKACHUN
(aBTop O.C. I'abpmensH) paccuntaHa Ha 2 roja, KOTOpbIE BKIIOYAOT 68 y4eOHBIX 4acoB W3 pacdera 1 dac B
Hexnemo. Ilpeanaraemas nporpamma npeaycMaTpuBaeT CISAYIOLIYI0 OpraHU3aLuIo mpoLecca 00y4eHus:

* 10 knace — 34 yaca

* 11 knacc — 34 yaca

[Iporpamma peanusyercst Ha ocHOBe ucnoib3oBanus Y MK, pekomennoBanHeix MO:

YVVYYVYY

HUcnoandyemblii YMK:

1. Tabpuersn O. C. Xumusa. 10 xnacc. ba3oBblil ypoBeHs: yueb. ais o0meoOpasosar. yupexaenuit/ O.C.
labpuensu. — 7-e usn., crepeoturr. - M.: JIpoda, 2014.

2. Tabpuensn O. C. Xumus. 11 knacc. ba3oBslii ypoBeHb: yue0. s obmeo0Opasosar. yupexaeuuii/ O.C.
l'abpuensa. — 8-e uzn., crepeorur. - M.: Jlpoda, 2013.

3. Tabpuenan O.C. llporpamma Kypca xumun uig 8§ — 11 kiaccoB 0011e00pa3oBaTeNbHBIX YUPEKACHHH, -
M.: [Ipoda, -2013 r.;

4. Xwumwmsa. 8-11 kmaccel: paboume mporpammbl no ydeOnumkam O.C. TaGpuensina/ aBt.-coct. [.H.
Macnaxosa, H.B. Cadponos. — Bonrorpan: «YUUTEJIby, 2016. — 203 c.;

5.  Koncmpyxmop pabouux npoepamm. Xumus 8-11 xnaccol. Pabouue npoepammor no yueonuxam O.C.
Tabpuensina: uzoamenvcmeo « V4UTEIby, 2014 &.;

H3yuenue xumuu 6 cmapuwieii wikone Ha 0a3060Mm yPOGHe HANPAGIEHO HA 00OCMUIICEHUE CNEOYIOUUX
uenei:,

» 0CBOEHHe CUCTEMbI 3HaHUI 0 (yHIaMEHTATBHBIX 3aKOHAX, TEOPHUSX, PaKTaX XUMHUU HEOOXOJUMBIX LIS
MMOHMMaHUs HAyYHOH KapTUHBI MUDA;

> oBJajJieHHe YMEHHsIMM XapaKTepPH30BaTh BEUIECTBA, MAaTepHalbl U XUMHUECKUE PEAKIIMH, BBHITIOIHATH
nabopaTopHble IKCIIEPUMEHTHI; TPOU3BOJUTH PacueThl 10 XUMHUYECKUM (QOpMyliaM H ypaBHECHHUSM;
OCYIIECTBIISITh TOUCK XHMMHUYECKOM HWH(OpManmuu M OLEHHBATH €€ JIOCTOBEPHOCTh; OPHUEHTHPOBATHCA H
MIPUHAMATH PEIICHNS B IPOOJIEMHBIX CUTYaIINsX;

> pa3BUTHE T03HABATEIILHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B mpoliecce
CaMOCTOSITEIBHOTO MPHOOPETEHUs] XMMHYECKHX 3HAaHMH C UCIOJB30BAHMEM PA3IMYHBIX HCTOYHUKOB
nHpOpPMaLUH, B MPOLECCe N3YYEHNSI XUMHUYECKON HAayKH M €€ BKJIa/a B TEXHUUYECKHH MPOrpecc HUBHIN3ALNH,
CJIOXKHBIX U IPOTUBOPEUMBBIX IyTEH pa3BUTUS UAEH, TEOPUM U KOHLIETIIIUA COBPEMEHHON XUMUMU;

» BOCHHUTaHHE yOS)KICHHOCTH B TOM, YTO XMMUSI — MOILIHBI MHCTPYMEHT BO3ICHCTBUS HA OKPYKAFOLIYIO
Cpeay, ¥ YyBCTBO OTBETCTBEHHOCTH 3a IPUMEHEHHE MOJIyYEHHBIX 3HAaHUM U YMEHUI O3UTUBHOMN pOJIM XHMUU B
KHU3HH COBPEMEHHOI'0 O0IIECTBAa, HEOOXOJUMOCTH XUMHYECKH IT'PAMOTHOIO OTHOUIEHUS! K CBOEMY 3[IOPOBBIO U
OKpY>Kalolllen cpesie;

» TpUMeHeHHe MOJyYCHHBIX 3HAaHUI M YMEHUIT [Tl 0€30MacHOTO HCIIOJIb30BaHKS BEIIECTB H MaTepHaIOB
B OBITY, CEIbCKOM XO3sICTBE M Ha IPOM3BOICTBE, PEIIEHHs NPAKTUYECKUX 3a]ad B [OBCEIHEBHOW >XM3HU,
MPEeIyNpEXICHUS ABICHUM, HAHOCSIIMX BpEX 3M0POBBI0 4YEJIOBEKA U OKPYXKAIOIIEH cpene, IMPOBEICHHE
HCCIIEI0BATENBCKUX PaboT, CO3HATENBHOTO BEIOOPa MPOQeccHii, CBI3aHHON ¢ XUMHEH.



3adauu uszyuenun xumuu é cmapuieil wiKone:

* Cpopmuposamp y oOydaromuxcs 3HaHUSI OCHOB XUMHUECKOW HAYKU: BaKHEHIINX (aKTOPOB, MOHSITHH,
XMMHYECKHX 3aKOHOB M TEOPHH, sI3bIKA HAYKH, JOCTYITHBIX 0000IIEHNH MUPOBO33PEHUECKOTO XapaKTepa.

* Pazeump ymenus HaOMOAaTh M OOBACHATH XHMHUYCCKHE SBJICHHS, INPOMCXOIAINNE B IPUPOIE,
nabopaTopuu, B IOBCEAHEBHOM KU3HH.

» Chopmuposams criennanbHBIX YMEHHH: 0OpamaTbCsi C BEIIECTBAMH, BBIIONHATH HECIOKHBIC
HKCTIEPUMEHTHI, COOIOas MpaBHiIa TEXHUKH OE30MacHOCTH; I'PAMOTHO NPUMEHSTh XMMHYECKHE 3HAHUS B
OOIIEHNH C IPUPOJON U B TIOBCEIHEBHOMN KU3HHU.

* Packpbimp TYMaHUCTHYECKYIO HAIIPABICHHOCTh XUMHH, €€ BO3PACTAIOLIEH PONM B PELICHUH TJIABHBIX
npo0OJieM, CTOAIINX Mepe]] YeT0BEUSCTBOM, U BKJIa/la B HAYYHYIO KAPTUHY MHUpa.

* Pazeump NUYHOCTH OOYYAIOUIMXCS: WX HWHTEIUICKTYaJIbHOE M HPaBCTBEHHOE COBEPIICHCTBOBAHUE,
chopMHPOBaTh Y HUX TYMaHUCTHYECKHE OTHOILICHHS U SKOJIOTHYECKH LIEIeco00pa3HoOro NoBeieHUE B OBITY U B
nporecce TPyIOBOH AEATEIbHOCTH.

* Cpopmuposamp y 00ydaronuxcsi KOMMYHHKATHBHOW M BaJICOJIOTHYECKOH KOMIETEHTHOCTEH;

* Bocnumamp 0TBETCTBEHHOE OTHOLLIEHUE K IIPUPOAE, OepexKHOE OTHOIIECHHE K y4eOHOMY 000py/JOBaHUIO,
yYMEHHE XKHUTh B KOJUIEKTHBE (0OIIAThCS M COTPYAHUYATH) Yepe3 yueOHbIl MaTeprall KakI0ro YpoKa.

[Iporpamma mpenycmatpuBaeT (OpMHUpOBaHHE y oOOydaromuxcs oOmeydeOHBIX yYMEHWH U HaBBIKOB,
YHUBEPCAJIbHBIX CHOCO6OB ACATCIIBHOCTH MW  KJIKOYEBBIX KOMHGTCHHHﬁ: YMCHHUE CaMOCTOATCIBHO U
MOTHUBHUPOBAHHO OPraHMU30BbIBATHL CBOIO MO3HABATCIIbHYIO ACATCIIBHOCTh, NCIIOJIb30BAHUC 3JIEMCHTOB IIPUYHNHHO-
CIIEICTBEHHOTO W CTPYKTYpHO-(DYHKIMOHAJIBHOTO aHAJHM3a; OIpEAeIeHHE CYIIHOCTHBIX XapaKTEePUCTUK
U3y4aeMoro OOBEKTa; yMEHHE pa3BepHYTO OOOCHOBBIBATH CYXKICHHS, JaBaTh ONPENCIICHUS, IPHBOIUTH
JI0Ka3aTeNIbCTBA; OLICHUBAHNE M KOPPEKTUPOBKA CBOETO TIOBEACHUS B OKPYKAIOIIEM MHUPE.

TpebGoBanne K ypOBHIO TIOATOTOBKH OOYYAONINXCS BKIIOYAIOT B ce0sl Kak TpeOOBaHUS, OCHOBaHHBIE Ha
YCBOCHHUH M BOCIIPOU3BEICHUH y4eOHOTO MaTepuaa, IOHUMaHNe CMbICIIa XUMUYECKUX OHSITHH U SBICHHUH, TaK
1 OCHOBAaHHBLIEC Ha 60Hee CJIOKHBIX BHJaX ACATCIIBHOCTH: O6BHCHCHI/IC (I)I/I?J/ILICCKI/IX U XUMHWYECKUX HBHCHHﬁ,
MNPpUBCACHUEC IIPUMEPOB TMPAKTUUCCKOI0 HWCIIOJIB30BaAHUA HN3YYAaCMbIX XHUMHUYCCKHUX SIBIGHUM M 3aKOHOB.
TpeOoBaHMe HampaBiIeHbl Ha PEATH3ALUIO JESSATEIFHOCTHOTO, IPAKTUKO-OPUEHTHPOBAHHOTO W JMYHOCTHO-
OPHUCHTUPOBAHHBIX IIOAXOAO0B, OBJIAACHHUEC YYalllUMHUCA CHOCOGaMI/I HHTCHHCKTyaJ’IBHOﬁ u HpaKTI/I‘ICCKOﬁ
ACATCIIBHOCTH, OBJIAICHUC 3HAHUAMU U YMCHUSAMU, BOCTpC6OBaHHLIMI/I B HOBCGI[HGBHOP'I KH3HHU, ITIO3BOJIAIOIINMHU
OPHEHTUPOBATHCS B OKPYKAIOIEM MHpE, 3HAYMMBIMHU Ul COXPAHEHUS OKpY’Karoulel cpeapl 1 COOCTBEHHOTO
37I0POBBSL.



Conep:xanue padoyeii mporpaMmmbl o xumuu s 10 kiaacca

Beenenne (1 u)

IIpenmer opranuueckoi xumuu. CpaBHEHHE OPTraHMYECKHMX COEAMHEHMH C HEOPraHMYECKUMH.
[IpuponHbie, UCKyCCTBEHHBIE M CHHTETHUECKUE COEANHEHUS.

Tema 1. Teopusi cTpoeHHsI OPraHHYECKUX COeTUHEHUT (2 u)

BanentHOCTh. XMMHUYECKOE CTPOEHHE KaK IOPSJOK COCIMHEHHS aTOMOB B MOJIEKYJ€ COIJIACHO HX
BaJIeHTHOCTH. OCHOBHBIE TOJIOKEHHSI TEOPUU XUMHUYECKOI'O CTPOCHUS OPraHW4YecKUX coequHeHui. [lonstue o
TOMOJIOTMH U TOMOJIOTaX, M30MEPHU U M30Mepax. XUMHUUECKUe (POPMYIIbI U MOJIETH MOJIEKYJ B OPraHUYECKOi
XVMUH.

JdemoncTpanuu. Mozaenyu MoJIeKyJl TOMOJIOTOB U H30MEPOB OPTAaHUYECKUX COCTUHEHUH.

Tema 2. YrJjeBoaopoabl U MX MPUPOIHbIE HCTOYHUKH (8 u)

[Ipuponusiit ra3. A n kx a H bl. [IpupoaHbIi ra3 kak TOMIMBO. ['OMOJOrHuYecKuil psa, U30MEpHs U
HOMEHKJIaTypa ajJKaHOB. XMMHUYECKHE CBOMCTBA AJIKAHOB (HA IIPUMEpPE METaHa U 3TaHa): TOPEHHE, 3aMEIICHHUE,
pasznoxeHue u Aeruapuponanue. [IpuMeHeHne aakaHOB Ha OCHOBE CBOMCTB.

A I K € H bl. DTUJIEH, ero Mojy4yeHre (JeruIpupoBaHUeM 3TaHa U JAeruapaTaluei dTaHoa).

XUMHYECKHE CBOMCTBAa 3THJIEHA: TOPEHHE, KAadeCTBEHHbIE DPEAKLUH, TUApaTalys, MOJIMMEpU3aLHsL.
[Tonustunex, ero cBoiicTBa U npuMeHeHue. IlpuMeHeHne 3TUNeHa Ha OCHOBE CBOMCTB.

AnkaagueHB U Kay4dyk u [loHarue o0 amkagueHax Kak yriieBOJAOPOJax C JIBYMs JBOHHBIMU
CBSI3SIMH. X UMUYECKIe CBOMCTBA OyTaaneHa-1,3 1 uzonpeHa: oOecIiBeurBaHne OPOMHOMN BOJBI U TOITUMEPH3ALINS
B Kayuyku. Pe3uHa.

A 1 K ¥ H Bl. ATISTWJICH, €ro MoJlydYeHrue MUPOJIM30M MEeTaHa M KapOWJHBIM CIIOCOOOM. XUMHYECKHE
CBOICTBA alleTHJICHA: TOpeHHe, 00eclBeYrBaHUue OPOMHOM BO/IBI, IPHCOETMHEHUE XJIOPOBOAOPO/IA ¥ THAPATAIIHSL.
[IpuMeHeHue aneTuIeHa Ha OCHOBE CBOMCTB.

b e v 3 0 1. [lomyuenne GeH301a M3 TeKcaHa W aleTHiIeHa. XUMHYECKHEe CBOWCTBA OEH30JIa: TOpeHue,
raJloreHupoBaHue, HuTpoBanue. [IpumeHenne 6eH3051a Ha OCHOBE CBOMCTB.

He ¢ 1 5. CocraB u mepepadboTtka HepTH. HedrenpomykTsl. beH3uH 1 MOHATHE 00 OKTAHOBOM YHCIIE.

JdemoncTpanuu. ['openne ameruneHa. OTHOIIEHHE OSTWICHA, alleTWJIeHa W OEH30Ia K pacTBOpY
nepMaHranara kanus. [lonydeHnue sTuieHa peakiuei JeruapaTaliy 3TaHOa, alleTUIeHa KapOUIHBIM CIIOCOOOM.
Paznoxxenune KaydyKa Ipyu Harp€BaHuu, UCIBITAHUEC NIPOAYKTOB pPa3IOKCHUA Ha HEINPEACIbHOCTD. KOJIJIeKI_[I/Iﬂ
00pa31oB He()TH 1 HEPTENPOTYKTOB.

JlabopaTopubie onbIThbl. 1. OmnpenercHHe dIEMEHTHOTO COCTaBa OPraHWYECKUX COCTUHEHUH.
2.Uzroroenenne Mojemneil MoJieKysl yriaeBoJopoaoB. 3. OOHapyKeHHe HepeebHBIX COCIMHEHUH B KHUIIKUX
HedTenpoaykTax. 4. Ilonyuenue u cBoiicTBa auetwieHa. 5. O3HakoMieHue ¢ Kouiekuue «Hedtb u mpomyKTh
ee nepepadoTKu».

Konumponvuasa paboma Nel no meme: «Yeneeo0opoowt»

Tema 3. Kuciopojacoaep:kamue opraHuyecKne coeIHHEHHs] M UX mpupoaHbie ucrounuku (10 u)
EnnHCTBO XMMHYECKOH OpraHnu3aliy KUBbIX OPraHU3MOB. X UMHUYECKHHA COCTAB KHUBBIX OPraHU3MOB.

C o u p T 5. [Tomyuenne 3taHoNa OpOKEHHUEM TITIOKO3bI U THApATAllue dTiieHa. [ uapoKcuibHas Tpyma
Kak (yHKnuoHanbHas. [IpefcraBieHue O BOJOPOTHON CBs3H. XHMHYECKHE CBOWMCTBA STaHOJIA: TOPEHUE,
B3aMMOJIEHCTBUE C HATPHUEM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX A(PHUPOB, OKHUCIEHUE B anpaerua. [Ipumenenue
3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €TO MOCIEACTBUS U MPEAYIPEKICHUE.

ITonsatue o MMPEACIbHBIX MHOI'OATOMHBIX CIIMPTax. FJ’II/IHepI/IH KaxKk HpeaACTaBUTCIIb MHOI'OAaTOMHBIX
cnupToB. KauecTBeHHas peakiyst HA MHOTOATOMHBIE CIUPTHL. [IpuMeHenue riuuepuHa.

® e H o 1. [lomydyeHnue peHoNMa KOKCOBaHHEM KaMEHHOTO Yriisl. B3auMHoOe BiIMsSHHE aTOMOB B MOJIEKYJIE
(eHoONa: B3aMMOJEICTBHE C THUAPOKCHAOM HATPHs W a30THOM kucioroil. Ilpumenenme ¢deHoma Ha OCHOBE
CBOICTB.

A npvpaerugsl. [lonydeHne anpaeruioB OKUCIEHHUEM COOTBETCTBYIOIIMX CHHUPTOB. XHWMHUYECKHE
CBOMCTBA alTbACTH/IOB: OKHCIIEHNE B COOTBETCTBYIOIIYIO KHCIOTY M BOCCTAHOBJIIEHHE B COOTBETCTBYIOIINMN CITUPT.
[Ipumenenune Gpopmanpaernaa v aneTaibAerinia Ha OCHOBE CBOWCTB.

Kap6onoBrie kucaoTHL [lonyuyeHne kKapOOHOBBIX KHCIOT OKHCIICHUEM JIbJETHI0B. XMMUYECKHE
CBOWCTBa YKCYCHOH KHCJIOTBHI: OOLIME CBOWCTBA C HEOPTaHMYECKUMH KUCIOTAMH W pEaKUus 3TepH(UKaIH.
[IpuMeHeHne yKCyCHOM KHCIOTBI HA OCHOBE CBOMCTB. BhICHINE KUPHBIE KUCIOTHI HAa IPUMEPE NMAaTbMUTUHOBOU
U CTEapUHOBOM.

CnoxHble 3pHUPHB U X U P bl [lomydeHne cnoxHbIX 3QUPOB peakuuert stepudurannu. CroxHbIe
3pupsl B TpHpome, WX 3HaueHHe. lIpuMeHeHHe  CIOXKHBIX 3(UpPOB HAa  OCHOBE  CBOWCTB.
XKupe! kak cinoxHble 3¢upbl. XMMUYECKUE CBOMCTBA KUPOB: MMAPOJIN3 (OMBUIEHHE) U THAPUPOBAHUE KUAKUX
XKUpoB. [IpuMeHeHne )KUpPOB Ha OCHOBE CBOMCTB.

Y r a1e B o I bl. YIJIEBOAbI, 3HAUEHUE YIJIEBOAOB B JKMBOM IIpUPOZEC U B JKU3HU YEIOBEKa.

I'moko3a - BelecTBO C JABOWMCTBEHHOW (YHKIHMEH - albICTHIOCIHPT. XHUMHYECKHE CBOHCTBA TIJIFOKO3BI:



OKHCJICHUE B TIIOKOHOBYIO KHCJIOTY, BOCCTaHOBJICHHE B COpPOUT, OpokeHHE (MOJIOYHOKMCIOE M CHHPTOBOE).
[IpumeHeHne rIr0K03bl HA OCHOBE CBOMCTB.

JdemoncTpanuu. OxkucieHue crnupra B anpaeru]l. KauecTBeHHast peakuys Ha MHOTOATOMHBIE CIUPTHI.
Komnnmexnus «KameHHBIN yroms u MpOAyKTH ero nepepaboTkm». KauecTBeHHble peaknny Ha (eHon. Peakmms
«cepeOpsSHOTo 3epKaia» alnbAeTUAOB U TIIOK03bl. OKHCIEHUE aNbICTHIOB U TIIIOKO3bI B KUCJIOTHI C TIOMOIIBIO
ruapokcua meau (II). [lomydyenne ykcycHo-3THIIOBOTO dupa. KauecTBeHHas peakiiys Ha Kpaxmal.

JlaGopaTopHble ombIThl. 6. CBoiicTBa »THIIOBOTO crupta. 7. CBoiictBa mmmrepuna. 8. CBoiicTBa
dopmanbaeruna. 9. CeoiictBa ykcycHol kucioTel. 10. CBoiictBa xupoB. 11. CpaBHeHHE CBOICTB pacTBOPOB
MBbLIa ¥ CTUpaibHOrO nopomika. 12. CpoiicTBa riroko3sl. 13. CBoiicTBa KpaxMmana.

Tema 4. A3zoTcoaep:Kamiue cCoeIHHEHH U HX HAXOKIEHHE B KUBOi npupoje (6 u)

A M u H bl [lonstue 06 amunax. [lomyyeHne apoMaTH4eckoro aMWHa - aHWIMHA - U3 HUTPOOCH301a.
AHWIMH KaK OpraHMYecKkoe OCHOBaHHWE. B3zamMmHOe BiHMAHME aTOMOB B MOJEKYJIe aHWIMHA: oclabieHue
OCHOBHBIX CBOWMCTB M B3aUMOJICHCTBHE ¢ OpOMHOI Bomo#. [IpruMeHeHre aHnInHA Ha OCHOBE CBOMCTB.

AMUHOKUHUC IO T bl [lonyyeHne aMHUHOKHCIIOT U3 KapOOHOBBIX KUCIIOT U THIPOJIN30M OEIIKOB.

XUMHYECKHE CBOMCTBA aMHHOKHCIIOT KaK aM(pOTEPHBIX OPraHMYECKUX COSIMHEHUH: B3aUMOACHCTBHE CO
[IeJI0YaMH, KHCJIOTaMU M APYT ¢ APYroM (peakuus MOoNMKOHIeHcanuu). llenTuaHast CBA3b M MOJUIETITHIIBL.
[IpuMeHeHne aMUHOKHUCIOT HA OCHOBE CBOMCTB.

b e 1 k u. [lonydyenue OenKOB peakiuell TONUKOHICHCAMM aMHHOKHCIOT. [lepBuuHas, BTOpHYHAS U
TPETUYHAs] CTPYKTYpHl OelTkOB. XMMHUECKUE CBOICTBA OEJKOB: TOPEHHUE, NIEHATYpalus, TUAPOIN3 U IIBETHHIC
peaknuu. buoxumuueckue GpyHKIINN OEITKOB.

I'eneTnueckas cBSA3b MEXIY KJIaCCAMHU OPraHUYECKUX COEAUHEHHH.

HykneunnoBsie kucinoTsl. CHHTE3 HYKJICHHOBBIX KUCIIOT B KJIETKE U3 HYKJIeoTH10B. OOIIUH MIaH CTPOCHUS
Hykieotuna. Cpasaenue crpoenns u pyaknuid PHK n JIHK. Poxp Hyk/IenHOBBIX KUCIIOT B XpaHEHUH U Iepeiade
HaciencTBeHHoN nHpopmarmu. [ToHsATHE 0 OMOTEXHONIOTHH U TEHHOW WH)KEHEPHH.

Jdemoncrpauuu. B3zauMmozeiicTBue amMMMaka M aHWUJIMHA C COJITHOM KHUCJIOTOM. Peakuus aHuWiIMHA C
OpoMHoI Boaoii. JlokazarenbcTBO HaMuus (PyHKIMOHAIBHBIX TPYII B pACTBOPAaX aMHHOKHUCIIOT. PacTBopenue u
ocaxzeHue 0enkoB. L{BeTHbIE peakuuy OEJIKOB: KCAHTOIIPOTEHHOBas U OuyperoBas. ['openue nruubero nepa u
mepctsaHoi HuTU. Mogaens monekynsl JJHK. Tlepexonpl: aTaHon —> 3THIIEH STUIEHTTIUKOIb —> 3TUJICHIIIMKOJIAT
menu (I1); aTanonm —3TaHane — ATaHOBAs KUCIOTA.

JladopaTopHbie onbIThI. 14. CBOIiCTBa OCIIKOB.

IIpakTnyeckas padora Nel. nenTudukanus opraHMYECKUX COSIUHEHUI.

Tema 5. BuoJjoruyeckn akTHBHbIE OPraHnYecKue coequHenus (4 u)

® epw™e HT b PepMeHTH Kak OMOJIOTHYECKUE KaTaNM3aTOpbl OenkoBoi mpupoabl. OcobeHHOCTH
¢yHkunoHupoBaHusi ¢pepMeHTOB. Posib (EepMEHTOB B JKM3HEAEATEILHOCTH XHUBBIX OPTaHU3MOB M HAPOAHOM
XO35IUCTBE.

Burtawmun b [lonitue o Butamunax. Hapymienus, cBsi3aHHbIE C BUTAMHUHAMH: aBUTaMHHO3BI,
TUIIOBUTAMHUHO3bl M THUIEPBUTAMHUHO3bl. ButamMumn C Kak NpelNCcTaBUTENb BOJOPACTBOPHUMBIX BUTAMHHOB U
BUTaMUH A KaK IIPEACTABUTENb KUPOPACTBOPHUMBIX BUTAMHHOB.

I' o p M o H bl. [loHATHE O TOPMOHAX Kak TYMOPAJIbHBIX PETyJIATOpaxX >KU3HEIESTENbHOCTH >KHUBBIX
opraHu3MoB. HCYJIMH M aJjpeHalluH KaK NpeacTaBuTeNny rTopMoHoB. [Ipodunakruka caxapHoro nuabera.

Jle xapcTB a. JlekapcTBeHHAas! XUMUSL: OT HATPOXUMHUH IO XUMUOTEPANIUU. ACIUPUH. AHTUOMOTHKH U
nrcbakTepros. Hapkornueckue BerniectBa. Hapkomanusi, 60pb6a n ipoduiiakTHKa.

JdemoncTpamuu. Pa3noxenne mepokcraa BOIOpoIa KaTara3ou ChIporo Msica u ceiporo kaprodems. CMC,
cofepxamux 3H3UMbI. Wcnbitanue cpeast pactBopa CMC nHAMKaTOpHOH Oymaroil. 3HaKOMCTBO ¢ 00pa3Lamu
npenapaToB AOMalIHel, 1a00paTOpHON U aBTOMOOMIIBHON anTeyuKH.

Tema 6. HckyccTBeHHBbIE H CHHTETHYECKHE MoJuMepbI (3 u)

MckyccTBeHHB € TOTHUMe D bl [lodydeHne nCKycCTBEHHBIX MOJIMMEPOB, KaK MPOIAYKTOB
XMMUYECKOM MOIU(UKALUK TPUPOJHOTO MOJIMMEPHOIO CHIPbS. VICKyCCTBEHHBIE BOJIOKHA (ALIETATHBIM MIEJK,
BHCKO03a), IX CBOWCTBA ¥ IIPHMEHEHHE.

CuHTeTHUYECKHUE NOTHUME p bl. [loTydeHNE CHHTETHYECKHX MOJUMEPOB PEAKIHUIMU
MOJIMMEPU3ALIMY U MTOJIMKOHAeHcAK. CTPYKTypa MOIMMEPOB JIMHEHAS, pa3BETBIECHHAS U IPOCTPAHCTBEHHAS.
[IpencraBuTenn CHHTETUYECKHX IIIACTMACC: MOJMATWIIEH HU3KOIO WU BBICOKOTO JABJICHUS, MOJHUIPONUIIEH U
moNMBUHUWIXIOpH. CHHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH U KaIpOH.

JdemoncTpanmnu. Koynekiys niaactMace M U3eaui n3 HuX. Kosmekum HCKyCCTBEHHBIX U CUHTETUYECKH
BOJIOKOH M M3JIEJIUI U3 HUX.

JlaGopaTopHblie onbITHI. 15. O3HaKOMIICHUE C 00pa3IaMy TIACTMACC, BOJIOKOH M KayJyKOB.

IIpakTuyeckas padora Ne2. Pacro3HaBanue miacTMacc U BOJIOKOH.

Konumponvnan paooma Ne2 no meme: «Q000uenue 3Hanuil no Kypcy opeaHu4ecKoil Xumuuy



YyeoHo-TemMaTnueckunii miaad mo xumuu 10 kiace
(1 yaca B Hemesmro. Beero 34 vaca)

Tema Koxa-Bo DopMbl KOHTPOJISA
4acoB
Brenenmue. [loBTopenue. 1
1. Teopus cTpoeHHE OPraHHUYECKHUX 2 Texkynui KOHTPOIIb
COECIMHEHU
2. VYriaeBogopoasl U MX MPUPOIHBIC 8 Texymuii KOHTPOITh
HMCTOYHUKH KontponpsHas padora — 1
3. Kucnopomocoaepkamue 10 Texkymuii KOHTPOJIb
OpraHMYECKUE COEANHEHUS.
4. AzoTcomepikamntiue CoeTnHEHH. 6 Texymuit KOHTPOJIb
[TpaxTHueckas padora — 1
5. buonornyecku aKTUBHBIE 4 Texkynuil KOHTPOIIb
OpraHUYECKHE COeTHHEHUsS
6. VCKycCTBEHHBIE M CHHTETUYECKHE 3 Tekynuii KOHTPOJIb
OpPTaHUYECKUE COeTHMHEHUS [IpakTnueckas padora — 1
KonrtponpHas pabora — 1

Hcnoanzyemblii YMK:

1. Tabpuensan O. C. Xumus. 10 xiacc. ba3oserit ypoens: yuebnuk/ O.C. ['abpuensa. — 2-e u3/1., CTepeoTHIL.

- M.: JIpocda, 2014.

2. [Taopuenan O.C. llporpamma Kypca xumuu aist 8 — 11 kimaccoB 00meo0pa3oBaTeNbHBIX YAPEKISHHMH, -

M.: [Ipoda, -2013 .;

Konmponvnaa paboma

Ipakmuueckas paboma

Jlabopamopnsie onvimut

Nel «Yeneeooopoowviy
No2 «Obobwenue 3nanuii no
KYPCY Op2aHU4eCcKol XUMUu»

Nel «Hoenmughuxayus
OpP2aHUYECKUX COeOUHEHUL»

Ne2 «Pacnosnasanue niacmmacc
U BOJIOKOHY

Ne 1. Onpeoenenue anemenmuoco
€cOCMasa OpeaHuvecKux coeOuHeHul
Ne 2. H3zeomoenenue mooeneti MoeKy
Y271e8000p0008

Ne 3. Obnapyoicenue nenpedenvbHuix
COeOUHeHUU 8 HCUOKUX
Hepmenpooykmax

Ne 4. Ilonyuenue u ceoticmsa
ayemuiena

Ne 5. Osunakomnenue ¢ Koanekyuetl
«Hegmo u npodyxmul ee nepepabomxuy
Ne 6. Ceoticmea smunosozo cnupma
Ne 7. Ceoticmea enuyepuna

Ne 8. Ceoiicmesa gpopmanvoecuoa

Ne 9. Ceoticmea yKkcycHoti Kuciomul
Ne 10. Ceoticmea srcupos

Ne 11. Cpasnenue ceoticme pacmeopos
MbLIA U CHMUPATLHO20 NOPOUIKA

Ne 12, Ceoticmea enoxo3wl

Ne 13. Ceoticmea kpaxmana

Ne 14. Ceoticmea 6enkog

Ne 15. Osnarxomnenue c oopasyamu
NIACMMACC, 80JI0KOH U KAYYYKO8




Conep:xanue padoyeii mporpaMmMbl o xumuu 1Js 11 kiaacca

3a ocHOBY B3Ta mporpamma Kypca xumuu s X— XI kimaccoB 00ImIe00pa30BaTENBHBIX YUPEKICHHUN
(6azoBerit ypoBens) O.C. T'abpuensna m CranmapT cpeaHero (IOTHOTO) OOIMIET0 OOpa30BaHUS MO XUMHH
(6a30BbIi ypOBEHB).

Tema 1. Ctpoenne aToma u nepuognueckuii 3axon 1. . Menaeneena (3 u.).

OcHogubie ceedeHuss 0 cmpoeHuu amomd. SIapo: TPOTOHBI M HEHUTPOHBI. M30TOMBL. DIEKTPOHEI.
OnexkTpoHHas o0onouka. DHepreTudeckuii ypoBeHb. OCOOCHHOCTH CTPOCHHUS SIIEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB 4-TO W 5-TO TepuoAoB mepuoamieckor cuctemsl J[. M. MeHmeneeBa (IIEpeXOMHBIX JJICMEHTOB).
[lonusTre 06 opbuTamsx. S- u p-opouTa . DIEKTPOHHBIE KOH(PHUTYpAIH aTOMOB XUMHUYECKHIX IIEMEHTOB.

IHepuoouueckuii 3axon /[. M. Mendeneesa 6 ceeme yuenus 0 CmpoeHuu amomd.

Otkpeitue [I. U. MenneneeBbM INepHOAMYECKOro 3akoHa. [lepuoanueckas cucTeMa XHMHUYECKHX
anemenToB JI. YI. MenneneeBa - rpadudeckoe OTOOpaKEHUE IMEPHOINIECKOTO 3aKOoHA. DU3WYSCKUN CMBICIT
MOPSAJIKOBOTO HOMEpa 3JEMEHTa, HOMepa IMepuoja M HoMepa Tpymmbl. BamenTHele anekTponsl. [IpuumHbl
M3MEHCHUS CBOWCTB 3JICMEHTOB B TIEPHOJIaX U TpyIax (TJABHBIX MOATPYIIax).

[TonoxeHue Bogopoaa B NEPUOJUUECKON cUCTEME. 3HAUCHUE TEPUOJUUYECKOr0 3aKOHA U EPUOAUUECKOM
CUCTEeMBI XUMU4ecKux dnemMeHToB J1. M. MenneneeBa 1uist pa3BUTHS HAYKH W TIOHUMAaHUS XUMAYECKOW KapTHHBI

MHpa.
3HaTh:
> OCHOBHBIC XHMHUYECKHE TIOHATHS: BEUIECTBO, XUMHYECKHHA JJIEMEHT, aTOM, MOJIEKYIIa,
OTHOCHUTCJIbHAA aTOMHas U MOJICKYJIApHasa MacCa, NMOH, U30TOII, HCpI/IO)Z[I/I‘IeCKI/Iﬁ 3aKOH.
YMers:
> Ha3bIBaTh: BEIIECTBA I10 “TPUBHAIBLHON” M MEXKIYyHAPOJHOW HOMEHKIATYpE.
»  OIpeNeNaTh: 3apsil HOHA.
»  XapakTepHh30BaTh: AIEMEHTHI MAJIBIX MIEPHOJIOB M0 UX Nonoxkenuto B [1C.
» TIPOBOAMTH: CAMOCTOSITEIbHBIH MOWUCK XUMHUYECKOH HWH(OpMAIMH ¢  HCIOJIB30BaHHEM
Pa3NIUYHBIX HCTOYHHUKOB.
» Hcnonb3oBaTh MprOOpETEHHBIE 3HAHNS U YMEHHSI B IPAKTHUECKON JeITETbHOCTH 1 IIOBCETHEBHOM

KHU3HU.
JdemoncTpanmuu. Pasnuunabie ¢GopMBI MIEPUOAMYECKON CHCTEMBI XUMHYECKHX dsnemeHtoB J[. .
Mengeneesa.
JlaGopaTtopHblii onbIT. 1. KoHCTpyHpOBaHHe MEpUOIUUECKON TaOIHIBI AIEMEHTOB C WCIOIb30BaHHEM
KapTOUeK.

Tema 2. Ctpoenne Bemectna (14 4.)

Honnas xumuueckas ceszv. Katnonsl u anvonsl. Knaccudukainus noHoB. MOHHBIE KpUCTAIIHMUYECKHE
pemrerku. CBOMCTBA BEIIECTB C ITUM THIIOM KPUCTAJUIMYECKUX PELIETOK.

Kosanenmnas xumuyecxas c623b. DNEKTPOOTPUIATENBHOCTD. [loNspHas W HEMOJspHAs KOBAJICHTHBIC
cBsa3u. Jumnons. [TonsipHOCTE CBSA3M M MOIAPHOCTH MOJIEKYJIbl. OOMEHHBIN U JJOHOPHO-aKLIENTOPHBIA MEXaHU3MBI
00pa30BaHUs KOBAJIEHTHOH CBs3H. MOIIEKYJISIPHBIE H aTOMHbBIE KPUCTAJUTHYECKUE pemieTKH. CBOMCTBA BEIIeCTB
C OTUMH TUIIAMU KPUCTAJUIMYCCKUX PECUICTOK.

Memannuueckas xumuueckas c6s3b. OCOOCHHOCTH CTPOCHHUS aTOMOB METAJUIOB. Meraumndeckas
XMMUYECKas CBSI3b U METAIUTMUYECKas KpUCcTaIIMuecKas peuerka. CBOWCTBA BEIIECTB € 3TUM THUIIOM CBS3H.

Booopoonas xumuueckas ces13b. MeXMONIEKYISIpHAs W BHYTPUMOJIEKYJISIDHAs BOJOPOJHAs CBS3b.
3HaveHHE BOJOPOTHON CBS3H JJIsl OpTraHU3AIUA CTPYKTYP OMOTIOTMMEPOB.

Tonumepwr. TInacTMacchbl: TEPMOIUIACTHI M PEAKTOILIACTBI, MX MPEJICTABUTENN W pUMeHeHue. BomokHa:
MPUPOAHBIE (PACTUTENbHBIC U )KUBOTHBIE) U XUMUYECKHE (MICKYCCTBEHHBIE M CHHTETHYECKHE), UX MPEICTABUTEIH
Y TIpPUMEHEHYE.

T'azoobpasnoe cocmosnue éewecmea. Tpu arperaTHbIX cOCTOSIHUS BOJIbI. OCOOEHHOCTH CTPOCHHUSI Ta30B.
MonsipHbIfi 00beM Ta3000pa3HBIX BEIIECTB.

[Ipumepsl ra3000pa3HBIX NPUPOAHBIX CMecel: BO3AYX, HNPUPOAHBIA ra3. 3arps3HeHue arMochepsl
(KUCTIOTHBIE JTOKIH, TApHUKOBBINA 3P dekT) u 6oprda ¢ HuM. [IpencTaBureny ra3000pa3HBIX BEHIECTB: BOJOPO/I,
KHCJIOPOJ, YTICKHUCIBIN ra3, aMMHaK, 3TWieH. VX monydyenue, coOupaHue 1 pacio3HaBaHHeE.

Kuokoe cocmosinue sewecmsa. Bona. [lorpebiieHre BobI B ObITY U Ha TPOU3BOJCTBE. JKECTKOCTh BOJBI
M CIIOCOOBI ee ycTpaHeHusl. MUHepanbHbIE BOJIBI, MX HCIOJIh30BAHIE B CTOJIOBBIX U JICUCOHBIX IEIISIX.

XKunkre KpUCTaluTbl U UX IPUMEHEHHE.

Teepooe cocmosnue ewecmeéa. AMOpQHbBIC TBEpAble BELIECTBA B MPHUPOJEC U B JKU3HU UEIIOBEKA, HX
3HaYeHUe U MpuMeHeHre. Kpucrammieckoe CTpoeHUE BEIIECTRA.



Hucnepcuvie cucmemut. TloHsiTHE 0 MUCTIEPCHBIX cucTeMax. JucnepcHas ¢a3a ¥ JUCTIEPCUOHHAS Cpeaa.
Knaccudukamumss IUCHIEPCHBIX CHCTEM B 3aBUCUMOCTH OT arperaTHOrO COCTOSIHUS JHCIICPCHON Cpeibl |
nUcriepcuoHHoM (asbl. ['pyOoaKCIIEpCHBIE CUCTEMBI: AMYJIbCHH, CYCIICH3HH, a3PO30JIH.

ToHKOIUCTIEPCHBIC CHCTEMBI: T€JIH M 30JIH.

Cocmas eewecmea u cmecei. BeriecTBa MOJCKYJISPHOTO M HEMOJICKYJSPHOTO CTPOCHUSA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.

[ousiTHe «I0J11» U €€ Pa3HOBHUIAHOCTH: MAccoBas (IO JIEMEHTOB B COCIMHCHHHM, J0JIS1 KOMIIOHEHTA B
CMECH - JIOJIsl TMIPUMECEH, JTOJIT PacTBOPSHHOIO BEIECTBA B pacTBOpe) w oObeMmHas. J{oJis BeIXOJa MPOJIYKTa
PEaKIuU OT TEOPETUICCKH BO3MOKHOTO.

3HATh:

» TOHATHE XUMHUYECKOW CBSI3U, TCOPHUIO XUMHUYECKOM CBSI3H.
» OCHOBHBIC XMMHUYECKHE MMOHSATHUS: PACTBOPBI, 3JICKTPOIIHT, HEDICKTPOJIHT.

YMmers:

» Ha3bIBaTh: BEIIECTBA 110 “TPHUBHUAIBHOI M MEXKIyHApOJAHOW HOMEHKIAType.

»  OIpeNeNsATh: THIl XUMUYECKOH CBS3U B COSTUHCHHUSIX.

» OOBSICHATH: MPUPOAY XUMHUICCKOM CBS3M (MOHHOM, KOBAaJICHTHOMN, METAJUITUYCCKOMN).

» TPOBOJWTH: CAMOCTOATENBHBIA  MOMCK XHMHUYECKOHW HMH(MOPMAMA €  KCIOJB30BAHHEM
pas3iMiYHbIX HCTOYHUKOB.

» Hcnonp30BaTh IpHOOPETEHHBIEC 3HAHUS U YMEHUS B IIPAKTUIECKOH IATEITBHOCTH U TIOBCEHEBHOM
KU3HH.

» TPOBOJWTH: CAMOCTOATENBHBIA  MOMCK XHMHUYECKOW HMH(MOPMAMH C  KCIOJB30BAHHEM
Pa3NIUYHBIX HCTOYHHUKOB.

» Hcnone30BaTh IpHOOPETEHHBIEC 3HAHUS U YMEHUS B IPAKTUIECKON AEATETbHOCTH U IOBCEJHEBHOM

JKHN3HU OJIA HpI/IFOTOBHeHI/Iﬂ paCTBOpOB SaI[aHHOfI KOHHGHTpa]_[I/II/I B 6I>ITy 1 Ha HpOI/I3BOI[CTBC; JUISL
OHpGI[CHCHI/ISI BO3MO>XXHOCTH HpOTeKaHI/IH XUMHNYCCKHX HpCBpaHICHI/Iﬁ B pa3HHqHBIX yCHOBI/IHX nu
OILICHKU MX IOCJIEICTBHIH.

JdemoncTpanun. Mozenb KpUCTAIUIMYECKOH peleTky xyopuaa Hatpusi. O0pas3ibl MUHEpaioB ¢ MOHHON
KPUCTAZIMYECKON PELIETKOM: KaJbLUTa, rajauta. MoAean KPUCTAJUIMYECKUX PELIETOK «CYyXOro JbAa» (MM
nonma), anMasa, rpadura (mam  kBapua). Mogens  wmoraekynsl  JJHK.  OOpasupl  mimactmacc
(penonodopmanbaeTHIHBIE, TOTUYPETaH, MOTUITHIICH, TOTUIPOIIIICH, MOJTUBHHUIXKIOPUT) W N3NNI U3 HUX.
OO6pasipl BOJIOKOH (IIEPCTh, MIEIK, alleTaTHOE BOJIOKHO, KAlPOH, JIABCaH, HEHIOH) U u3nenus u3 Hux. O0pasisl
HEOPraHMYEeCKHX IOJIMMEPOB (cepa IIacTHUYECKas, KBapl, OKCHI aJTIOMHHUS, NPUPOIHbBIE ATFOMOCHIIMKATHI).
Mogens MosipHOTO 00BheMa ra3oB. Tpu arperaTHeIX cocTOSHUS Bojbl. OOpa3ibl HAKUIKM B YalfHUKE U TpyOax
LEHTpalIbHOro oTormeHus. JKecTKocTh BOABI M crocoObl ee ycTpaHeHus. [IpuOophl Ha XKUAKUX KpHCTaIax.
OOpasupl pa3IM4HbIX JUCIIEPCHBIX CHUCTEM: 3MYJIbCHUH, CYCHEH3HH, adpo3ojeid, reneil u 3oneil. Koarymsmus.
Cunepesuc. ekt Tunnans.

JlabopaTopHble onbITHI. 2. OnpeaeneHne TUNa KPUCTAITNYECKON pEeIIeTKH BEIIeCTBAa U ONKCAaHUE €ro
cBOHCTB. 3. O3HaKOMJIEHHE C KOJUIEKIIUEH OJIMMEPOB: IIaCTMAcC M BOJIOKOH, U U3Aeius u3 Hux. 4. Mcnbiranue
BOJIBl Ha JKECTKOCTb. YCTpPaHEHHE J>KECTKOCTH BOAbl. 5. O3HaKOMIIGHHE C MHHEpaJbHBIMH BodaMH. 0.
O3HaKkoMIIEHHE C TUCTIEPCHBIMU CHCTEMaMHU.

IIpakTnyeckas paéora Nel. [lonyuenue, cobupanue u pacnosnaganue 2azos.

Konmponwvuasa paboma Nel no meme: «Cmpoenue eujecmaay.

Tema 3. Xumuueckue peakuuu (8 4.)

Peaxyuu, uoywue Oe3 usmenenuss cocmasa eewjecms. AJUVIOTPONUS W AIIOTPONHBIE BUIOW3MEHEHUSI.
[IprumHE! aJ10TpONKH HA IpUMEpe MoAU(UKaLuil Kuciopoaa, yriepoaa u pocdopa. O30H, ero buosoruueckas
poib. I3oMepbl U u3oMepusl.

Peaxyuu, uoywue ¢ usmenenue cocmasa eéewjecmsa. Peakuum coeiMHEHUs, Pa3I0KEHUs, 3aMEIICHUS U
oOMeHa B HEOPraHWYECKOW M OpraHn4ecKoi xumuu. Peakiuu 5k30- U sHIO0TEpMUUeckue. TermnoBoi spgexT
XUMUYECKOM peakluu W TEPMOXMMHUYECKHE YpaBHEHHs. Peakuuu TrOpeHMs, KaK 4YacTHBIA cCiyyai
3K30TEPMUYECKUX PEAKIIUL.

Ckopocmb  xumuueckou peakyuy. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW PEAaKIUH OT MNPHUPOJIBI
pearupyronmx BeIIecTB, KOHIICHTPAIMH, TEeMIIepaTypbl, IUIOMIaAd TOBEPXHOCTH CONPUKOCHOBEHUS W
KaranusaTopa. Peaknum romo- u rereporeHssle. lIoHsTHe o katanm3e W Katanmsatopax. MepMeHTHI Kak
OMOJIOTHYECKHUE KaTaTU3aTOPhl, 0COOEHHOCTH MX (PYHKIIHOHHUPOBAHMUSL.

Obpamumocmv xumuyeckux peaxyui. HeobpatuMele u oOpatuMble xumudeckue peakuuu. CocTosiHue
XMMUYECKOr0 paBHOBECHs Al OOpaTHUMbIX XUMHMYECKHX peakuuil. CrocoObl CMELIEHHS XUMHUYECKOI'o



paBHOBeCcHs Ha TpUMEpe CHHTe3a aMMuaka. [[oHsTHe 00 OCHOBHBIX HAyYHBIX MPUHIUIAX MPOU3BOJICTBA Ha
MIpUMEpPE CUHTE3a AMMHAKa WA CEPHOU KUCIIOTHIL.

Ponb 60061 6 xumuyeckoii peakyuu. VICTHHHBIE pacTBOPBL. PacCTBOPHUMOCTH M KiTacCH(UKAIUS BEIIECTB I10
3TOMY IIPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIEC U HEPACTBOPUMBIE BEIIECTBA.

ONEeKTPONNUTHl U HEIJIEKTPOJIUTHL. DIEKTPONUTHYECKass aucconuanus. KuciaoTel, OCHOBaHUS U COJU C
TOYKU 3PEHUS TEOPUH AEKTPOIUTHYECKON AUCCOLUALINU.

XHUMHYECKHE CBOMCTBA BOJbI; B3aUMOJEHCTBHE C METaJUIAMH, OCHOBHBIMM M KUCJIOTHBIMU OKCUIAMH,
pasnokeHue U o0pa3oBaHUe KPUCTAUIOTUAPATOB. Peakiiny ruapaTanuy B OpraHuIecKOr XUMHUH.

T'uoponus opeanuueckux u Heopeanuueckux coeourenuu. HeoOparumelii rugponu3. OO6paTuMblii THAPOIN3
cosieid. I'uaponau3 OopraHU4ecKUX COCAMHEHUM M €ro NPaKkTUYECKOE 3HAUCHHE Uil MONYYEHUS! THIPOJU3HOIO
CIHMpTa W MblIa. buonornveckass poib THAPONH3a B IUIACTUYECKOM M DHEPreTUYECKOM OOMEHE BEIECTB U
SHEPTHUH B KIIETKE.

Oxucaumenvsho—8occmanosumensvHole peakyuy. CterneHs okuciaerns. OnpeneneHne CTeTIeHH OKUCISHS
mo ¢opmyne coenuHeHns. [loHsaTne 00 OKHCINTEIHHO-BOCCTAHOBHUTENBHBIX peaknusx. OKWCIeHHe W
BOCCTAHOBJIEHHE, OKHCIUTENb U BOCCTAHOBUTEIb.

Onekmpoaus. DAEKTPOIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTENBHBINA Mpoliecc. DIEKTPOIN3 paciljlaBoB U
pacTBOpPOB Ha mpuMepe xjopuia Hatpus. lIpakTudyeckoe NPUMEHEHHUE SIEKTPOJIN3a. DIEKTPOIUTHUYECKOE
MOJTyYeHHE aTIOMUHUSL.

3HaTh:

» OCHOBHBIC XHMHUYCCKHUE MOHSATHS: SJICKTPOIIHUT, HEANICKTPOIHUT, IICKTPOIUTHICCKAs TUCCOIHAIINS,
OKHUCIIUTENb, BOCCTAaHOBHUTENh, OKHCJICHHE, BOCCTAHOBIIEHHE, TEIUIOBOH 3(ddexT peakuuwy,
CKOPOCTh XMMHUYECKOMN peaKIiy, KaTalnu3, XUMUYECKOe PaBHOBECHE.
YMertsb:
Ha3bIBaTh: BEIIECTBA [0 “TPUBUAJIBHON U MEXAYHAPOIHON HOMEHKJIATYpE.
OIPEACIATE: XapaKTEP CPEAbl B BOAHLIX PACTBOPAX, OKUCINUTCIIb, BOCCTAHOBUTCIIb.
O6BHCH$1TB: 3aBUCUMOCTb CKOPOCTH XHMHUYCCKUX peaKuHﬁ N INOJOXCEHUSA XHMHYCCKOI'O
paBHOBECHS OT Pa3IMYHBIX (PAKTOPOB.
IMPOBOJAUTE: CaMOCTOSITEIIbHBIN IIOUCK XUMHYECKON I/IH(I)OpMa]_[I/II/I C HCIIOJIB30BAHUEM
pas3iniyHbIX HCTOYHUKOB.
Hcnons3zoBaTh mproOpeTeHHBIE 3HAHKS | YMEHUS B IPAKTUIECKOH JAESITETHbHOCTH U IOBCETHEBHOU
KU3HU ISl OOBSCHEHWsI XWM. SIBJICHHU, MPOUCXOISAIINX B OBITY U Ha TPOM3BOJICTBE, W IS
9KOJIOTUYECKH TPAMOTHOTO TOBEACHUS B OKPYIKaIOLIEH cpefie, a TaKkKe IS OLIEHKHU BIHSHUS XUM.
3arpsi3HEHMS] OKPYXAIOLIEH cpelbl HAa OpPraHu3M 4YeJIOBEKAa M APYTHUE >KUBBIE OPraHU3MBblL, IS
OXpaHbl OKPY>KAOIIEH Cpebl OT MPOMBIIIICHHBIX OTXOAOB.

JemoucTpanuu. Ipespaienue kpacHoro ¢ocdopa B Oenbiii. O30HaTOp. Mojgenu MoJeKysl H-OyTaHa U
n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEaKIMH OT MPUPOABI BELIECTB Ha MpHMEpPe B3aMMOJAEWUCTBUS PacTBOPOB
Pa3IMYHBIX KHUCJIOT OAMHAKOBOM KOHLEHTpPAlUMU C OJWHAKOBBIMHU TpaHyJIaMH LUMHKA W B3aUMOACUCTBUS
OJIMHAKOBBIX KYCOYKOB Pa3HBIX METaUIOB (MarHus, IIMHKA, JKelie3a) C COJITHOW KHcIoTol. B3ammopeiicTBre
pacTBOPOB CEPHOI KUCIIOTHI C pacTBOpaMH THOCYINb(aTa HATPUS Pa3IMYHON KOHIIEHTPAIMH U TEMIIEPaTyphl.
Mojiesnb KHUIAIIEro ciiost. PasiokeHue nepokcuia BoAopoIa ¢ MOMOIIIbI0 Katanu3aropa (okcuaa mapraumna (1V))
M Karanas3bl CBIPOTO Msica U ChIporo kaprodens. [IpuMepsl HEOOpaTUMBIX peaknui, HIYIUX ¢ 00pa3oBaHHEM
ocajika, raza WM BOJbl. B3aumojeiicTBue yiuTHsS M Hatpus ¢ Bojou. [lomywenue oxcuma ¢ocdopa (V) u
pacTBOpEHHE €ro B BOJE; HCIBITAHWE IOJYy9EHHOTO pacTBopa JakMycoM. OOpasibl KpHUCTAJUIOTHIPATOB.
HcnplTanue pacTBOPOB 3JEKTPOJIMTOB M HEWIEKTPOIMTOB Ha MPEAMET AUCCOLMAIMH. 3aBHCHMOCTH CTEIIEHH
AIIEKTPOJIMTHYECKOHN JIUCCOIMAIINN YKCYCHOU KHUCIIOTHI OT pazbaBiieHust pactBopa. ['uaponu3 kapOuma Kaiablusl.
IM'uaponms kapOOHATOB MIETOYHBIX METAIOB M HUTpaTOB ITnHKa wn cBuHIA (11). ITomydenne mpina. [lpocTeiimme
OKHCIINTEIEHO-BOCCTAHOBUTEIBHBIE PEAKIMM; B3aUMOJCHCTBHE LIMHKA C COJITHOM KHCJIOTOM W Kene3a ¢
pactBopoM cynbata meau (II). Mogens siekrponmsepa. Mopenb 3IEKTPOIM3HONM BaHHBI AJsl MOTYYEHUS
AJIFOMUHUSA.

JlaGopaTopHble onmbIThbl. 7. Peakuus 3aMelleHUss MEIU >KENe30M B PacTBOPE MEIHOIo Kyrmopoca. 8.
Peaknuu, unynme ¢ obpazoBaHreM oOcajka, raza u BoAsl. 9. [lomydeHne Kucaopoaa pazioKeHHeM NepoKcuia
BOJIOpoaa ¢ TmomoIipio okcuaa mapradma (IV) m karamaser ceiporo kaprodemns. 10. ITomydenuwe Bomopoma
B3aMMOJICHCTBHEM KUCIIOTHI ¢ IMHKOM. 11. Pa3nmuuHbie ciaydam THIPOIN3a CONCH.

YV V VVV

Tema 4. BemecTBa 1 ux cBoiicrea (9 4.)

Memannvi. B3anMoaeiCcTBHE METAIIIIOB C HEMETAJUTAaMH (XJIOPOM, CEpOH M KUCIOPOoM). B3anmmoeiicTre
LIEJOYHBIX U IIETOYHO3EMENbHBIX METAIIOB C BOAOH. DIEKTPOXMMHUECKHM psii HANpPSHKEHWM METaIIoB.
B3aumopeiicTBue MeTamuioB ¢ pacTBOpaMH KHUCIOT U cojieil. AmtoMuHOTepMus. B3aumoneilicTBue HaTpus ¢
ATAHOJIOM M (PEHOJIOM.



Koppozust meramnos. [loHsiTHE 0 XMMHUYECKOH M AJIEKTPOXUMHUYECKONW KOPPO3UH MeTayuioB. CrocoObl
3aIUTHl METAJUIOB OT KOPPO3HHU.

Hememannvi. CpaBHUTENIbHAsI XapaKTEpUCTUKA TaJIOTCHOB KaK HauOoJiee TUIMYHBIX IpeIcTaBUTEIECH
HemeTamioB. OKHCIUTENbHBIE CBOMCTBA HEMETAUIOB (B3aMMOJCHCTBHME C MeTaJUIAMH M BOAOPOIOM).
BoccranoBuTenbHbIE CBOMCTBA HEMETAIIOB (B3aMMOACHCTBHE ¢ OoJiee AEeKTPOOTPUIIATEIILHBIMU HEMETaJUIAMH
U CJIOKHBIMH BEIIECTBAMU-OKUCIUTEISIMHU).

Kucnomer neopeanuueckue u opeanuueckue. Kiaccudukanust KuciaoT. XMMHYECKUE CBOMCTBA KUCIIOT:
B3aMMOJICHCTBUE C METAJUIAMH, OKCHAaMHU METAIJIOB, TUAPOKCUIAMU METAJIOB, COJISIMH, COMPTaMH (PEaKIusl
srepudurannu). OcoObie CBOICTBA a30THON M KOHIIEHTPUPOBAHHOW CEPHOIN KHCIOTHI.

Ocnosanus neopeanuueckue u opeanuyeckue. OCHOBaHUSA, UX Kiaccuukanus. XUMHUYECKUE CBOWCTBA
OCHOBAHMI: B3aMMOJIEHCTBHE C KHCJIOTaMH, KUCIOTHBIMHM OKCHJaMH M COJSIMH. Pa3nokeHune HepacTBOPHMBIX
OCHOBAHHM.

Conu. Knaccmdukanms comjeii: cpemHme, KHCIBIE W OCHOBHBIE. XHWMHYECKHE CBOWCTBA COJICH:
B3aMMOJCHUCTBHE C KHCIOTaMHU, IEI0YaMH, METaJJIaMH U COIsIMU. [IpencTaBuTenu coneit 1 ux 3Ha4eHue. XII0puza
HaTpusl, KapOoHaT Kanblysl, hochaT Kanbusl (CpeAHNE CONHU); TUAPOKAPOOHATH HATPUS U aMMOHUS (KHCIbIE
coim); ruapokcokapoonar meau (1) - ManaxuT (OCHOBHAS COJIb).

KagecTBeHnble peakunu Ha XJIOpUI-, Cyabdar-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHHUSI, KATUOHBI KeJe3a
(II) u (III).

T'enemuueckasn c6:23b6 MedHcOy KIACCAMU HEOP2AHUHECKUX U opeanuyeckux coeourenuti. IloHsTHE O
TEHETUYECKOM CBSI3U M TEHETHYeCKUX psanax. I'eHernueckuil psa meramwia. ['eHeTnueckuil psig HeMmeTasuia.
Oco6eHHOCTH TeHETHYECKOT 0 Psia B OPraHMYEeCKOH XUMHUU.

3HaTh:

» BaXHEHIINE BEIIECTBA: CEpHAas, COJSHAs, a30THAs M YKCyCHas KHCJIOTA, MIETOYH, AMMHAK,

OCHOBHBIE METAIUIBI U CIUIABHI.
» BaXHEHIIUE MOHSITHUS: BEIIECTBA MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHSI.
YMerTs:

Ha3bIBaTh: BEIIECTBA [0 “TPUBUAJIBHON U MEXAYHAPOJHOM HOMEHKJIATYpE.
OTIpeIeNATh: MPUHA/IKHOCTD BEIIECTB K Pa3IMYHBIM KJIaccaM.
XapaKTepu30BaTh: OOIIMEe XUMHYECKHE CBOMCTBa METAJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPTaHUYECKUX COCAHHEHUM.
BBITIOJHATh XUMHUYECKHI 3KCIIEPUMEHT: 1O PACIO3HABAHUIO BAKHEHIINX HEOPraHUYECKHX U
OpPraHUYEeCKUX BEIIECTB.
MPOBOJUTH: CAMOCTOSITENBHBIA IMOMCK XMMHYECKOH HMH(OpMAMU C  HCIOJIb30BAHUEM
Pa3IMYHBIX HCTOYHHUKOB.
Hcnonb3oBaTh MproOpeTeHHbBIE 3HAHNS U YMEHHSI B IPAKTHUECKON JIeSITETbHOCTH ¥ TIOBCETHEBHOM
KHU3HH JJIs1 OOBSICHEHWS XWUM. SIBICHUM, MPOUCXOMSAIINX B OBITY WM Ha MPOU3BOJACTBE, M JIJIS
9KOJIOTHYECKU TPAMOTHOT'O MOBEACHUS B OKPYKAIOLIEH Cpelie, a TaKkKe AJIS OLIEHKHU BIMSHUSA XUM.
3arpsI3HEHMSI OKPYJKAIOLIeW Cpeibl Ha OpraHu3M YelIOBEKa M JPYTHE KUBBIC OPraHW3MBI, AJIS
OXpaHbI OKPYXKAIOIIEH CPebl OT MPOMBIIIIEHHBIX OTXO0/I0B.

demoncrpanuu. Komneknus o6pasios MeTauioB. BzanMoeiicTBue HaTpusi 1 CypbMBI C XJIOPOM, KeJie3a
¢ cepoil. 'opeHne Maraus 1 arOMUHUSA B KHCII0poJie. B3anmozeiicTBHE MeI09H03EMENbHBIX METAIIIIOB C BOJOM.
B3anMopeiicTBie HATPHsI C ATAHOJIOM, ITMHKA ¢ YKCYCHOM KHCIOTOW. AIFOMHHOTEpMUS. B3anmoielicTBre Meau
C KOHUEHTPUPOBAHHOMN a30THOH KUCIOTOH. Pe3ynbTaThl KOppO3uM METAUIOB B 3aBUCHMOCTU OT YCIIOBHU €€
npotekanusi. Komnekiust oOpa3noB HemeTawsioB. B3anmopneicTBHEe XJIOpHOW BOABI C pacTBOpOM Opommuaa
(mommna) xanusi. KousieKkius MpUpOIHBIX OpPraHUYecKUX KUCIOT. Pa3zbaBieHHE KOHIGHTPUPOBAHHOW CEpHOM
KHUCJIOTHL. B3anMoielicTBre KOHIICHTPUPOBAHHON CEPHON KHCIIOTHI C CaXapoM, IEJUTI0I0301 U MeAbio. O0pa3ib
NPUPOAHBIX MHHEPAJOB, COJAEpPKALIMX XJOpPHUJ Harpusi, KapOoHaT Kambuus, ¢ocdar KalpUud H
rugpokcokapOonat Meau (II). OOpasnpl NMHUIIEBBIX NPOAYKTOB, COAEPXKAIIMX THAPOKApOOHATHI HATPHUS M
aMMOHHS, UX CITOCOOHOCTH K PA3JIOKEHHIO ITPH HArpeBaHuu. ['amenne cojpl ykeycoM. KauecTBeHHbIE peakiuu
Ha KaTHOHBI ¥ aHUOHBI.

JlabopaTopHbie onbIThI. 12. McnbiTaHne pacTBOPOB KHMCIOT, OCHOBAaHUHI M coyied MHAUKaTopamu. 13.
B3anMopeiicTBIE CONSTHON KUCIOTHI M paCTBOPA YKCYCHOM KHCIIOTHI ¢ MeTauiaMu. 14, B3auMmoielicTBre COISTHOM
KHCIIOTBI ¥ pacTBOpa YKCYCHOM KHCIIOTHI C OCHOBaHUSAMH. 15. B3aumMoneiicTBIE CONMSHONW KHUCIOTHI M PacTBOpa
YKCYCHOM KHCIIOTHI ¢ coiisiMu. 16. [lomydyeHne u cBoiicTBa HEpacCTBOPUMBIX OCHOBaHMHU. 17. ['maponus xnopuaos
Y aleTaToB MIETOYHBIX MeTaUTOB. 18. O3HaKOMIJIEHNE C KOJUICKIIUSAME: a) METAJJIOB; 0) HEMETAIIJIOB; B) KHCIIOT;
T') OCHOBaHUH; 1) MUHEPAIOB U OMOJIOTHIECKUX MATEPUAJIOB, COACPKAIIINX HEKOTOPHIE COJIH.

[pakTnyeckas padora Ne2. Peuienue d9KCnepUMEHMANbHBIX 3A0aY HA UOCHMUPDUKAYUIO OPSAHUYECKUX U
Heop2aHuuecKux coeOuHeHull.

Konmponwvnas pavoma Ne2 no meme: «Obobwenue 3uanuii no Kypcy oowen XumuiLy
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YyeoHO-TeMaTHYeCcKHH 1ad mo xumuu 11 Kiaace
(1 yaca B Hemesmro. Beero 34 vaca)

Ne Tema KoJu-Bo @®opMbl KOHTPOJISA
4acoB
1. Ctpoenue atoma u [lepuoanueckuit 3 Tekyimuii KOHTPOJIb
3akoH .M. MeHnieneeBa
2. CtpoeHue BelecTna. 14 Texymuii KOHTPOJIb

KonTponsnas padora — 1
[TpakTrueckas pabora — 1
3. XHUMHUYECKHUE peaKUU 8 Tekymuii KOHTPOJIb

4. BewecTBa, ux cBoiicrBa 9 Texyiuuii KOHTPOJIb
[IpakTrueckas padora — 1
KonTponbnas pabora — 1

Hcnoandyembiii YMK:
1. Tabpuensan O. C. Xumus. ba3oslit ypoBeHb. 11 ki.: yauebrux/ O.C. ['abpuemnsa. — M.: JIpoda, 2014.
2. [Taopuenan O.C. llporpamma Kypca xumuu s 8 — 11 kiraccoB 00meo0pa3oBaTeNbHBIX YAPEKICHHMH, -
M.: [Ipoda, -20101.;

Koumponvuvie pabomot Ipakmuueckue pabomot
Ne] «Cmpoenue sewgecmaay Nel «llonyuenue, cobupanue u pacno3HA8anue 2a306»
Ne2 «Obobwenue suanutl no Kypcy odwei xumuuy | M2 Pewenue  KCNepuMeHmMAlbHbiX — 3a0a4  HA
UOSHMUPUKAYUIO OPSAHUYECKUX U HEeOP2aHUYeCKUX
coeouHeHutl.

Jlabopamopnuie pabomot

1. Koncmpyuposarue nepuoouyeckoti mabauysl 21eMeHmMOo8 ¢ UCNOIb308AHUEM KAPMOYEK.
2. Onpedenenue muna KpUCmMaiiuyecKol peulemki 8euiecmsa u ONUCanHue e2o C0Cma.
3. O3naxomienue ¢ KoiieKkyuell noaumMepos: HAACMMACC U 80JI0KOH, U U30eNUsL U3 HUX.

4. Ucnvimanue 8006l HA JiCeCmMKOCMb. Ycmpanerue scecmkocmu 600bl.

5. O3unaxomnenue ¢ MUHEPaIbHLIMU 600AMU.

6. O3naxomnerue ¢ OUCTIEPCHBIMU CUCTHEMAMU.

7. Peaxyus 3ameuerus Meou JHcene3oM 8 pacmeaope MeoOHo20 Kynopocd.

8. Peaxyuu, uoywue c oopazosanuem ocaokxa, ea3a u 600bl.

9. l[lonyuenue KUCI0POOA PA3LOHCEHUEM REPOKCUA 8000POOA ¢ NOMOUbIO oxcuda mapeanya (IV) u
Kamanaswl coipo2o Kapmodges.

10. Ionyuenue 6000poda g3aumooelicmauem KUCIOmbl C YUHKOM.

11. Paznuunvie ciyuau euopoausa coiell.

12. Hcnvimanue pacmeopos KUciom, OCHOBAHUIL U CONell UHOUKAMOPAMU.

13. Bzaumooeiicmsue cosanol KUCIOMbL U PACMBEOPA YKCYCHOU KUCTIOMbL C MEMATIAMU.
14. B3zaumooeiicmsue consanol KUCTOMbL U PACMBEOPA YKCYCHOU KUCTIOMbL C OCHOBAHUSMU.
15. Bzaumooeiicmesue cONsIHOU KUCIOMbL U pACMBOPA YKCYCHOU KUCIOMbL C COTISMU.

16. Ilonyuenue u ceoiicmea HepacmeopUMbIX OCHOBAHUIL.

17. I'udponu3z x10pudos u ayemamos weiouHblx Memaios.

18. O3naxomaenue ¢ KOLIEKYUAMU. a) MEMATN08, O) HeMemAailo8, 8) KUCIOM, 2) OCHOBAHUI, O) MUHEPAI08 U
OUOTOSUHECKUX MAMEPUATIO8, COOEPIUCAUUX HEKOMOPbLE COTIU.




TpeGoBaHusi K yPOBHIO MOATOoTOBKH o0y4arommuxcsa 10-11 kmacca

ITo oxonuanuro 10 knacca:

YdeHuK J0DKeH 3HaTh ¥ HOHUMATh:

» - XUMHYECKHE TOHSTHA: YIJCPOTHBIN CKENeT, paauKaibl, (YHKIHMOHAJIBHBIC TPYIIIBI, TOMOJOTHS,
W30MEpHS;

»  -TEOpUIO CTPOCHHS OPTaHMYECKHX COCITUHCHUN;

» - BaXHCWIIME BEIIECTBA M MaTePHAJbl: YKCYyCHAs KHMCIOTa, METaH, 3THJICH, alleTUIICH, OSH30J1, 3TaHOM,

KHUPBI, MBUIA, TJIIOKO3a, caxapo3a, Kpaxmal, KieTdyaTka, OeJIKH, UCKYCCTBEHHbIE W CHHTETHYECKHE BOJIOKHA,
Kay4dyKH, IJTACTMAcCCBhI.

» - XUMHYECKHE TIOHATHS: XUMHUECKAs PeaKIlus, TUIl XUMUIESCKOIN peakinu.

» - XUMHYECKHE TIOHATHS: CTPOCHUE OPraHUUECKUX COSTNHCHUH;

»  -BaKHEWIIME BEIIECCTBA U MATEPUAIIBI: METaH, STHJICH, alleTHIICH, OCH3011, KayJyKH, TIIAaCTMACCHI.
» - XUMHUYECKUe TIOHITUS: QYHKIMOHAIIbHAS TPYIITa;

»  -BaXHEHIIUE BEIIeCTBA U MATEPUAITBI: dTAHOJ, YKCYCHAST KUCIIOTA, JKUPBI, MBLIA;

» - BaXKHEUIIHE BEIeCTBa M MaTepHabl: OCIKH, HICKYCCTBEHHBIC U CHHTETHICCKUE BOJIOKHA.
YMeETh:

VVVVVVVVVVVVVVVVVVVVVVVVVVVYY

-00BSICHATH 3aBUCHMOCTB CBOIMCTB BEILIECTB OT UX COCTaBa M CTPOCHUSI.

-Ha3bIBaTh N3yUCHHBIE BEIIECTBA 110 «TPUBHAIHLHOW UITM MEXTYHAPOIHON HOMEHKIIATYPE;
-ONpPEeeNATh IPUHAIIEKHOCTh BEIECTB K Pa3IMYHBIM KJIacCaM OPTaHMYECKUX COSTUHEHUH.
-ONPEENIATh THUII XUMHUYECKOM peakui. XUMHUYECKUE MOHATHS: CTPOEHUE OPTaHNYECKUX COeIMHEHU];
- BaYKHEHIIINE BEIIeCTBA M MaTepraibl: METaH, 3TUJICH, alleTUIeH, OCH301, KaydyKH, TNIACTMACCHL.
-Ha3bIBaTh N3yYCHHBIE BEIIECTBA 110 «TPUBHAIHLHOW UITM MEXTYHAPOIHON HOMEHKIIATYPE;
-ONpEeeNATh MPHUHAAJIEKHOCTh BEIIECTB K PAa3TMYHBIM KJIaCCaM OpTraHMYECKUX COSTUHEHUH;
- XapaKTepH30BaTh O0IINE XUMHUYECKIE CBOWCTBA OPraHMYECKIX COCTMHECHUH,

- 00BSCHATH 3aBUCUMOCTE CBOWICTB BEIIECTB OT UX COCTaBa M CTPOCHUS;

-BBITIOJTHATH XUMHUUECKUHA IKCIIEPUMEHT I10 PACTIO3HABAHHUIO YTIIEBOJAOPOIOB.

- XUMUYECKHUE MOHATHS: PYHKIIMOHATIbHAS TPYIITIa;

-Ba)KHEHIIIME BENIECTBAa U MaTEPHUAIIBI: ATAHOI, YKCYCHAs KUCIIOTA, YKUPBI, MbLJIa;

-Ha3bIBaTh U3yUYCHHBIE BEIIECTBA 110 «TPUBHATILHOW MITM MEXITyHAPOIHON HOMEHKIIATYPE;
-ONpPEeeNATh MPUHAAIEKHOCTh BEIECTB K PA3IMUYHBIM KJIaCCaM OPTaHMYECKUX COSTUHEHNH;
- XapaKTepu30BaTh OOIIIEe XHMUYECKUE CBONCTBA OPraHMUECKUX COeINHEHU,

- 00BSCHATH 3aBUCUMOCTE CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS;

-BBITIOJTHATH XUMHUYECKHUI SKCIIEPUMEHT 10 pAaCIIO3HABAHUIO BEIIECTB.

-Ha3bIBaTh U3yUYEHHBIE BEIIECTBA 10 «TPUBHATILHON)» UITM MEXIYHAPOJIHON HOMEHKIIATYPE;
-ONpPEeIEeNATh MPUHAAIEKHOCTh BEIECTB K PA3IMYHBIM KIIAaCCaM OPTaHMYECKUX COCTUHEHNN;
- XapaKTepHu30BaTh OOIIIEe XMMUYECKHUE CBOMCTBA OPraHMUECKHUX COeINHEHH];

- O0BSACHATH 3aBUCUMOCThH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS;

-BBITIONTHATh XUMUYECKHIA SKCIIEPUMEHT T10 PACTIO3HABAHUIO BEIIECTB.

- BOKHEHIIINE BEIIeCTBA M MaTepraibl: OEJIKH, HICKYCCTBEHHbBIE H CHHTETHYECKHE BOJIOKHA.
-Ha3bIBaTh N3yUEHHBIE BEIIECTBA 110 «TPUBHAILHONY» MIITM MEXITYHAPOJIHON HOMEHKIIATYPE;
-ONPENENATh NPUHAJIEKHOCTD BEIECTB K PA3IMYHBIM KJIaCCaM OPTraHMYECKUX COETUHEHNH;
- XapaKTepH30BaTh O0IINE XUMHYECKHE CBOMCTBA OPraHMYECKHX COeIMHEHNU;

- OOBACHATH 3aBUCIMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOEHUS;

-BBITIOJTHATH XUMHUYECKHUIA SKCIIEPUMEHT 110 PACIIO3HABAHUIO BEIIECTB.

B pezynemame uzyuenusa xumuu Ha 6a306o0m yposne euinyckHuk 11 knacca oonicen
3Hamy / noHuUMameo

eaiICHellue XumMuyecKkue NOHAMUA. BEIIECTBO, XMMHUUYECKHI 3JEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEIIbHBIE aTOMHAs W MOJIEKYJsIpHAsk MAacChl, UOH, aJUIOTPONUS, U30TOIbI, XUMHUUYECKast
CBS3b, DJIEKTPOOTPHUIATEIHHOCTD, BaJICHTHOCTh, CTETICHb OKHCIICHUSI, MOJIb, MOJISIpHAsi Macca,
MOJIIpHBI 00BEM, BEHIECTBA MOJEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHUS, PACTBOPHI,
AJICKTPOJIUT W HEIJICKTPOJUT, DJICKTPOJIMTHYECKAas  JAWCCOLMANMSA, OKHCIHTEIb |
BOCCTAaHOBUTENIb, OKHUCJICHHE K BOCCTAaHOBIIEHHE, TEIUIOBOW d((EeKT peakuuu, CKOPOCTh
XUMUYECKOH  PEaKkIWW, Karajau3, XUMHUYECKOE paBHOBECHE, YIJIEPOJHBIA  CKEJIEeT,
(GyHKIMOHATIBHAS TPYIINA, U30MEPHUs, TOMOJIOTHUS;

OCHOBHbBlE 3AKOHbl XUMUU. COXPAHCHHS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEePUOIUYECKUIN 3aKOH;



® OCHOGHbIE Meopun XUMuU . XUMUUECKON CBSI3H, dJEKTPOJUTHUECKON TUCCOLUALINU, CTPOCHHUS
OPraHU4YeCKUX COCIUHECHUM;
® GavicHellwiue 6eulecmea U MAmepuabl. OCHOBHBIE METAJUIbl U CIUIABBI; CEpHAasi, COJISIHAsd,
a30THAasl U YKCyCHas KHUCIIOTBI; LIEJIOYM, aMMHUAK, MUHEpaJbHblEe YIOOpEHUs, METaH, 3TUJIEH,
alleTWIeH, OCH30J, TaHOJ, YKUPBI, MbUIA, TJIOK03a, caxapo3a, Kpaxmal, KieTdaTka, OClKH,
HCKYCCTBEHHbIC U CUHTETUYECKUE BOJIOKHA, KaydyKH, IJIACTMACCHI;
yMeThb

V' Ha3b16amp N3y4eHHbIE BELECTBA 10 «TPUBHAIBHON» WIM MEXYHAPOIHON HOMEHKJIIATYpE;

v’ onpedenamb. BAJCHTHOCTb U CTENEHb OKHUCICHUS XMMHUYECKHUX 3JIEMEHTOB, THI XUMHYECKOU
CBSI3W B COEAMHEHUSX, 3apsil MOHA, XapakTep Cpelbl B BOJHBIX PACTBOpaX HEOPraHUYECKHUX
COEMHEHUH, OKUCIIUTENb U BOCCTAHOBHUTEb, IPHHAJICKHOCTh BEIIECTB K PA3IMYHBIM Kiaccam
OpPraHUYECKUX COCTUHEHUH;

v’ Xapakmepu3oeams: >IEMEHTHI MAJbIX MEPHOIOB 0 UX MOJOKEHHUIO B TIEPHUOJHUUECKON CUCTEME
.. MenneneeBa; o0imue XMMUUYECKHE CBOMCTBA METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPTraHMYECKUX U OPTaHMUYECKUX COCAMHEHUH; CTPOCHHE M XMMHYECKHE CBOMCTBA M3yYCHHBIX
OpPraHUYeCcKUX COCTUHEHUM;

v’ 00bACHAmM®b. 3aBUCHMOCTb CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHHS; MPUPOAY XUMHUECKOU
CBSI3U (MOHHOH, KOBAJIEHTHON, METAJJIMYECKOM ), 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakiuu u
MIOJIOKEHHUSI XMMUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

v\ 6bINOIHAMb XUMUYECKUNl IKCnepumMernm 1O PACIO3HABAHUIO BAKHEHIIMX HEOPraHMYECKUX U
OpPTaHUYECKUX BEIIECTB;

v’ npoeooumsp caMOCTOATENbHBIN MOUCK XMMUYECKON MHPOPMALIMY C UCIIOIb30BAHUEM Pa3IMYHbIX
WUCTOYHHUKOB (HAYyYHO-TIONMYJSIPHBIX M3JaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pPECypCcOB
WHTepHeTa); HUCHOJIb30BaTh KOMIIBIOTEPHBbIE TEXHOJOTHMM s OOpabOTKM M Iepelradu
XUMHAYECKOH HH(OpMaIim, U ee IPeACTaBICHUS B Pa3INYHBIX (POpMax;

HCNOJIb30BATh TNPHOOpeTeHHble 3HAHUSI M YMEHHMSl B INPAKTHYECKOH /esiTeJIbHOCTH M
MOBCEIHEBHOM KM3HM TS

O0BSICHEHUS] XUMUYECKHX SBJICHHUH, TPOUCXOASIINX B IPUPO/IE, OBITY U Ha IPOU3BOICTBE;

OTIpeJIeIEHUs] BO3MOXKHOCTH TPOTEKAaHUS XUMMYECKMX IPEBPALICHUNH B pa3IUYHbIX

YCIIOBHSIX M OIICHKH UX TTOCIIE/ICTBHIA;

HKOJIOTUYECKU TPAMOTHOT'O MOBE/ICHUS B OKpYKaIoIIel cpene;

OLIEHKH BJIMSHUS XUMHUYECKOTO 3arpsI3HEHNS OKPY>KAIOIIeH Cpebl Ha OPraHu3M YeJIOBEeKa

U JIpYTH€ )KUBbIE OPTaHU3MBbI;

Oe3omacHOro oOpallleHHss C TOPIOYMMU U TOKCHUYHBIMU BEIIECTBaMH, J1a00OpaTOPHBIM

000pynOBaHUEM;

» TIPUTOTOBJICHHUS PaCTBOPOB 33J]AHHOM KOHIICHTPALUU B OBITY U Ha MIPOU3BOJICTBE;
KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHMUYECKOW HH(OpPMALMH, MOCTYMAOUEH W3 pa3HbIX
MCTOYHHKOB.

Y VV VYV



