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PaGouyass nporpamMMa no XuMuu
11 xnacc (0a30BbIi YPOBEHb)

Pabouas mporpamma mo xumum a1 11 kmacca pazpaboraHa Ha OCHOBE (enepaabHOTro
TOCYJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAApTa CPEOHEro oOuiero oOpa3oBaHHUA 110 XUMHUH
(6a30BBIi YpOBEeHB) B aBTOpCKOH mporpammel nof pea. O.C. ['abpuensina.

[Iporpamma paccumtana Ha 34 yaca (1 wac B Hememo). OCBOeHHE MpOTrpaMMBbI
3aBepuIaeTcs MPOMEXKYTOUHOM aTrTecTanueil B popmMe TuarHocTUUYeCKON padoThI.

INIVTAHUPYEMBIE PE3YJIBTATbBI

JIMYHOCTHBIMHM pe3yJbTaTaMHU U3ydeHHs Ipeamera «Xumus» B 11 kiacce SBIAIOTCS
CIIEYIOINE YMEHHUS:

e OCO3HaBaThb €OUHCTBO M LEJIOCTHOCTb OKPY)KAIOLIEr0 MHpPA, BO3MOXHOCTH €ro
[I03HABAEMOCTH M 00BSCHUMOCTH Ha OCHOBE JIOCTHIKEHUHN HAayKH;

e IIOCTENIEHHO BBICTpPAaUBaThb COOCTBEHHOE LIEJIOCTHOE MHPOBO33pEHHME:  OCO3HABaThb
NOTPeOHOCTh U TOTOBHOCTh K CaMOOOpa30BaHMIO, B TOM YHCJIE U B paMKax CaMOCTOSITEIbHOU
NesITeIbHOCTH BHE ILIKOJIBI;

e  OIICHWBATh J>KU3HEHHBIC CHUTYallMM C TOYKMA 3peHHus Oe3omacHOro oOpas3a KU3HH U
COXPaHEHUS 3/I0POBBS;

e  OLIEHMBATh IKOJIOTUYECKUHN PUCK B3aUMOOTHOILIEHUI YeloBeKa U MPUPOIBI.

e (opMHUpPOBaTh SKOJOTMYECKOE MBIIIJIEHUE: yYMEHHE OLEHUBATh CBOIO JESATEIBHOCTh U
MIOCTYIKU JIPYTUX JIFOAEH C TOUKH 3PEHMSI COXPAHEHUS OKPYKAIOIEH Cpeabl - TapaHTa XKU3HU U
Onaronony4us Jroziei Ha 3emiie.

MeTtanpeAMeTHBIMH pe3yJlbTaTaMU H3Y4eHHUS Kypca «XuUMHUSA» sBiIseTcs (HOpMUpOBaHHE
YHUBEpCaJIbHbIX yueOHbIX AercTBui (VY ).

Pezynamusnvie YV/I:

e  CaMOCTOSITEIbHO OOHApyXUBaTh U (POPMYJIMPOBATH YUCOHYIO TIPOOIEMY, ONIPEAEIATh 11eIb
y4eOHOU e TEeTbHOCTH;

e  BBIIBUTaTh BEPCUU DPELICHUS MPOOJIEMBbI, OCO3HABATh KOHEYHBIH pe3yibTaT, BbIOUpATh U3
IIPEIOKEHHBIX M UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTHIKEHUS 1IEIIN;

e COCTaBJIATH (MHIUBUAYAJIBHO WM B TPYIIE) IUIAH PEIIeHUs TPOOIEeMBI;

e paloTas Mo IMJjaHy, CBEpPATh CBOU JACUCTBUS C LIETbIO M, IPH HEOOXOIMMOCTH, UCTIPABIATH
OLIMOKH CaMOCTOSITENIBHO;

e B JMAJOTe C YYHUTEJIEM COBEPIICHCTBOBAaTh CAMOCTOSITEILHO BBIpAOOTaHHBIE KPUTEPUU
OLIEHKH.

Lloznasamenvuvie YVJ/I:

e  aHANU3MPOBATh, CPABHUBATH, KJIaCCUPUIMPOBATH U 00001IaTh (PaKThl U SIBJIEHUS. BBIIBIATH

IIPHUYUHEBI 1 CIICACTBUA MIPOCTHIX SIBJICHUH.

e  OCYIIECTBJIATh CpPaBHEHHE, KIACCU(DUKAIUIO, CAMOCTOSATEIHHO BBIOMpAs OCHOBAHHS U
KPUTEPHHU IS YKA3aHHBIX JJOTHUYECKHUX OIepallyii;

° CTPOUTH JIOTHYCCKOC pPaACCYKACHUC, BKIIIOYAIOIICC YCTAHOBJICHUC MMPUINHHO-CIICACTBCHHBIX
CBSI3EH.

e  CO3/1aBaTh CXEMAaTUYECKUE MOJIENIU C BBIJICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
e COCTaBJISTH TE€3UCHI, PA3TUUYHbBIC BU/BI MJIAHOB (IIPOCTHIX, CIOKHBIX U T.IL.).

e  mpeoOpa3oBhIBaTh HHPOPMAILIUIO M3 OJHOTO BHUJIA B IPYroil (TaOIUILy B TEKCT U TIP.).



e  yMETh ONPEAEATh BO3MOXHbBIE MUCTOUHUKU HEOOXOAMMBIX CBEAECHUH, MPOU3BOJUTH IOUCK
nH(pOpMAaIINY, AaHATU3UPOBATE M OLICHUBATH €€ JOCTOBEPHOCTb.

Kommynuxamuesuwvie YVJ{:
CaMOCTOSITeThHO OpPraHW30BBIBATH Y4€OHOE B3aUMOJICHCTBUE B TpymIe (OMpeNeNiaTh o0iue

LeJH, pacTpeAeNsiTh POJIH, JOTOBApUBATHCSA APYT C APYTrOM U T.J1.).

IIpeaMeTHBIMH pe3yJIbTATAMHU U3YUYEHUS NIPEAMETA SBJSAIOTCS CICAYIOIUE YMEHUS:

e  OCO3HAHHUE POJIU BEUIECTB:

- ONIPEACIIATh POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- OOBSICHATD POJIb BELIECTB B MX KPYTOBOPOTE.

e  paccMOTpPEHHE XUMHUYECKUX MTPOLIECCOB:

- IPUBOJIUTH IPUMEPHI XUMUUECKUX MPOIIECCOB B IPUPOJIE;

- HaXOJUTb YEPThl, CBUACTEILCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMHUYECKHX MPOIECCOB U UX
paznIuyusx.

e  HCMOJb30BAaHUE XUMUYECKUX 3HAHUU B OBITY:

— OOBSICHATH 3HAUCHHUE BEIIECTB B KU3HU U X0341CTBE YeNIOBEKA.

e OOBSCHATH MHUP C TOUKHU 3PCHUS] XUMHUH:

— MEePeUYUCIIATh OTINYUTEIbHBIE CBOMCTBA XUMUUECKUX BEILIECTB;

— pa3auyaTbh OCHOBHbBIE XUMUYECKUE MPOLIECCHI;

- OIPEIENSITh OCHOBHbIE KJIaCChl HEOPraHUYECKUX BELIECTB;

- IOHUMATh CMBICII XUMHUYECKHUX TEPMUHOB.

e  OBJIQJICHHE OCHOBAMHU METOJIOB MO3HAHHUS, XapPAKTEPHBIX JUIsl €CTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METOJAbl XHMMHUYECKOW Hayku (HaOIoJeHHE, CpaBHEHHE, JKCIEPHUMEHT,
MU3MEPEHHE) U UX POJIb B TO3HAHUU NIPUPO/IBI;

- IPOBOJUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTHI H OOBSICHATH UX PE3YIbTaTHI.

e  yMEHHE OLICHMBATh IOBEJECHHME YEJIOBEKAa C TOUKHM 3pEHMS XMMHUYECKOH O0€30MacHOCTH IO
OTHOIIECHHUIO K YEJIOBEKY U IPUPOJIE:

- HCTI0JIb30BaTh 3HAHMSI XUMUU IPU COOIOCHUH MTPaBUII UCIIOJIb30BAHUS OBITOBBIX XMMUUYECKUX
[IpenapaTos;

— pa3nuyarh onacHble U 0e30IacHbIE BEIIECTBA.

Conepxanue

Tema 1. Ctpoenne BemectBa (15 yacoB)

OCHOBHBIE CBEJEHHA O CTPOCHMM aToma. Sapo: NMpOTOHBI M HEWUTpPOHBI. M30TOmBIL.
DONEeKTpOHBI. DJNEKTPOHHAsT 000JI0YKa. DHEpreTHuYecKuii ypoBeHb. (OCOOCHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 MEPUOJ0B MEPUOANUECKON cucTteMbl /1.
N. MenneneeBa (mepexoaHbIX 371eMeHTOB). [loHsTHE 00 OpOUTANSIX. S- U P-OPOUTAIIH.

DIEKTPOHHBIE KOH(UTYpaIuu aTOMOB XUMUYECKHUX 3JI€MEHTOB.

[lepuonnyeckas cucrtema xumuueckux osnementoB JI. M. MenngeneeBa - rpaduueckoe
oTOOpaKeHHE MEePUONYECKOro 3akoHa. DU3MUYECKUIl CMBICT MOPAIKOBOIO HOMEpPA 3IJIEMEHTa,
HOMeEpa IEpUo/ia U HoMepa rpynnsl. BaneHTHbIE 371€KTPOHBI.

[IpyunHBl W3MEHEHUS CBOWCTB 3JEMEHTOB B TMEpUOJaXx U rpymnmnax (TJIaBHBIX
MOATPYIINax).

[TonoxxeHue BOAOPOJAa B MEPUOAMYECKOM CHUCTEME. 3HAUYCHUE NEPUOAUYECKOr0 3aKOHA U



MEePUOINYECKON CUCTEMbl XMMUUYecKux 3ieMeHToB Jl. M. MenaeneeBa il pa3BUTUS HAYKH U
IIOHUMAaHUSI XUMHUYECKON KapTHHbBI MUPA.

WNonnast xumuueckas cBsizb. Katnonsl u anuonsl. Kiaccudukamnus nonoB. MoHHbIe
KpUCTaJIIM4ecKue pemeTku. CBONCTBa BEIECTB ¢ ATUM TUIIOM KPUCTAJUIMYECKUX PEIETOK.

KoBanenrtnas XUMHUYECKasl CBS3b. OJEKTPOOTpULaTelnbHOCTh. llomsipHas u
HEMOoJIsIpHAasi KOBaJeHTHbIE CBsA3U. Jlumousb. IIOJSIpHOCTE CBSI3M U TOJSAPHOCTH MOJIEKYJIBI.
OOMEHHBII U JOHOPHO-aKUENTOPHBIH MEXaHU3Mbl O0pa30BaHHUA KOBAJCHTHON  CBS3U.
MonekynspHble U aTOMHBIE KpUCTAJIMYECKUE peieTkd. CBOICTBA BELIECTB C 3TUMU TUIIAMU
KPUCTAJUIMYECKUX PEIIETOK.

Mertammyeckas xumudeckas cBsizb. OCOOCHHOCTH CTPOCHHS aTOMOB METAJLIOB.
Mertannnueckas XMMUYECKasl CBA3b U METaJNIMYECKas KpucTalaudeckas pemierka. CBoicTBa
BELIECTB C 3TUM THUIIOM CBSI3H.

Bonoponnas ~ xumuyeckas cBA3b. MEXMONEKYISIpHAas M BHYTPUMOJIEKYISIpHAs
BOZOPOJIHAS CBSI3b. 3HAUEHUE BOJOPOIHOM CBSI3U JJI OPraHU3aIUU CTPYKTYP OMOTOIMMEPOB.

['a3000pa3Hoe COCTOSHME BEIIeCTBA. IpH  arperaTHbIX COCTOSIHUS — BOJIBI.
Oco0OeHHOCTH  CTpPOEHHUsT  Ta30B. Monspublii  00beM  ra3000pa3HbIX  BEIECTB.

[Ipumepsl raz000pa3HbIX MPUPOAHBIX CMECEW: BO3AYX, MNPUPOAHBIN Ta3. 3arpsa3HEHHE
aTMocQepsl (KUCIIOTHBIE JJOXK/IU, TIAPHUKOBEIN 3 (deKkT) 1 60ppda ¢ HUM.

[IpencraBurenu ra3o00pa3HbIX BELIECTB: BOAOPOJ, KHCIOPOA, YIJIEKHCIBIA Tas,
aMMHaK, STHUJIEH. Nx MOJIyYEHUE, coOupanue u pacrno3HaBaHHUe.
XKunkoe  cocrossHME ~ BelIeCTBa. XKunkue  kpucramipl M HUX  [PUMEHEHHE.
Teépnoe coctosiHue BeniecTBa. AMOp(QHbBIE TBEpAbIE BEIECTBA B IPUPOJIE U B )KU3HU YEJIOBEKA,
UX 3Ha4Y€HUE U npuMeHeHue. Kpucrammmieckoe CTpOeHUE BELLIECTBA.

Hucnepcuble cuctembl. [lonsTHe 0 aucnepcHbIx cucreMax. JlucnepcHas ¢aza u
aucriepcuoHHas cpeaa. Kimaccugukamust JUCTIEPCHBIX CHCTEM B 3aBUCUMOCTH OT arperaTHoro
COCTOSIHUSL JTUCTIIEPCHOM cCpeasl M AMCIEPCHOHHOM (a3pl. ['pyboaucriepcHble CHCTEMBI:
OMYJbCUHU, CYCIIEH3UH, ad’pO30JH. TOHKOJUCHEPCHbIE  CUCTEMBI: TE€Id MU 30JH.
CocraB BemecTBa U cMecH. BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTB.

[lonsiTHe «10519» U €e pa3HOBUAHOCTH: MaccoBasi (J0JIs 3JIEMEHTOB B COSAMHEHHH, OIS
KOMIIOHEHTa B CMECH - JIOJii MpHUMeceH, 0 PAacTBOPEHHOIO BEIeCTBA B pacTBOpE) U
oObeMHas. [loms BBIX0O1a IPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOMXKHOTO.

JemoncTpauuu. Pasnuunbie GOpMBI MEPUOINYECKON CHCTEMBbl XUMHUYECKHX 31eMeHToB J[.J.
Meneneesa.

Mopnen HWOHHBIX, AaTOMHBIX W MOJIEKYJSPHBIX  KPUCTAIMYECKHX pemérok. OOpasisl
Pa3IMYHBIX JUCTEPCHBIX CHCTEM.

JlabopaTopHbIit onbIT. 1.0npeenenne Tuma KpUCTAITMIECKON PEIIeTKH BEIIeCTBA U OTMCAHUE
€ro cBOMCTB. 2. O3HaKOMJICHHE C JUCTIEPCHBIMH CHCTEMAMHM.

Tema 2. Xumuueckue peaxkuuu (9 yacon)

Peakuuu, wunymme Oe3 H3MEHEHHS CoOcCTaBa BEIIECTB. AJUIOTPONHS U aJUIOTPOITHBIE
BuZoM3MeHeHHs. [IpUuuHbl aIOTPONHMM Ha MpuUMepe MOoIU(UKAIUN KUCIopoaa, yriepona u
docdopa. O3oH, ero Ouosorudeckast pOJIb.
H3omepsl 1 nzomepus.

Peaknuu, wuaymme ¢ U3MEHEHHMEM COCTaBa  BELIECTB. Peakuuu coennHEHMH,
pa3NoKEeHUS, 3aMEIICHHS 1 OOMEHa B HEOPTraHWYECKON U OPraHMYEeCKOW XUMHH. Peakium K30 -



U SHAOTepMHUecKUe. TerioBoil 23PPeKT XMMHUUECKON peakui U TEPMOXUMHUYECKUE YPAaBHEHUS.
Peaknun ropenus, Kak 4aCTHBIN CIy4al SK30TEPMUYECKUX PEAKLIUMN.

CKOpOoCTh XMMHUYECKOW pEeakIMU. 3aBUCUMOCTh CKOPOCTH XHMMHYECKOM pEaKIUuu OT
MPUPOJIbI  PEATUPYIONIMX BEIIECTB, KOHLEHTpAIMW, TEMIIEpaTyphl, IUIOMAAM MOBEPXHOCTU
CONMPUKOCHOBEHUSI U Karanuzaropa. Peakuuu romo- u rereporeHnble. llonstue o katanuse u
kKartanu3atopax. @DepMeHThl Kak OMOJOrMYecKHe  KaTajau3aTopbl, OCOOCHHOCTH  HX
(GyHKIIMOHUPOBAHMSL.

HeoOpatumble u oOpatumbie xumuueckue peakuud. CocTosSHHE XHUMHUYECKOTO
paBHOBecHsl ISl OOpaTUMBIX XHUMHUYECKUX peakuuid. CrnocoObl CMEHICHHS XUMHYECKOIrO
paBHOBECHsI Ha TpUMeEpe CHUHTe3a ammuaka. [loHsTHe 00 OCHOBHBIX HAYYHBIX MPUHIUIIAX
IIPOM3BOJICTBA HA IPUMEPE CUHTE3a aMMMAaKa WJIM CEPHOM KUCIIOTHI.

Hctunnabie pactBopbl. PacTBOpUMOCTh M KiIaccH(HUKAIMS BEIIECTB 110 3TOMY IPU3HAKY:
pacTBOpPUMBIE, MaJIOPACTBOPUMEBIE U HEPACTBOPUMEIE BEIIECTBA.

ONEKTPONUTBl U HE3JEKTPOJIUTHL. DJNEKTPOJUTHUYECKas aucconuanus. Kuciaorsl,
OCHOBAHHS U COJIM C TOUKH 3PEHUS TEOPUU AIIEKTPOIUTUUECKON JUCCOLUALIUH.

XUMHUYECKUE CBOWMCTBAa BOJbI; B3aUMOJEHCTBUE C METAUIaMH, OCHOBHBIMH U
KHCIIOTHBIMH  OKCHJAMHU, pa3loKeHHEe U o00pa3oBaHUE KpUCTAJIOTUApaToB. Peakuuu
TUApPATALUUA B OPTaHUYECKOU XUMUHU.

I'uoponus opraHuvecknx W HEOPraHWYEeCKHX coequHeHnd. HeoOpatumbiii Tuaponus.
OOpaTuMblii THAPOSIU3 COJIEH.

IM'maponu3 opraHMyecKuX COEIWHEHUW W €r0 MPaKTUYeCKOe 3HAYCHHUE JIA TOJYyUEeHUS
TUAPOJU3HOIO COUpTa W MbuUla. buonornueckas posib THAPOAM3a B IUIACTUYECKOM U
HHEPreTHYECKOM OOMEHE BEIIECTB U PHEPTUU B KIIETKE.

OKHMCIHUTENBbHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHb okucieHus. OmnpeneneHue
CTETeHH OKHCIIeHUs 1o ¢opmyne coenuHeHus. [ToHsaTHE 00 OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKUCIEHNE U BOCCTAHOBIIEHUE, OKUCIUTENb U BOCCTAHOBUTEIb.

DNEKTPOIN3 KaK OKUCINUTENbHO-BOCCTAHOBUTENBHBIN MpoIecC. DIEKTPOIU3 pacIulaBOB U
pacTBOpOB Ha IpuMepe Xjopuaa Hatpus. [IpakTudueckoe npUMeHeHUe 3JIEKTPOIIU3a.
JdemoncTpauuu. Mojaenu Mosekysn OyTaHa U n300yTaHa. 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakIuu OT MPHUPOJIBI PEarupyroIMUX BEIIeCTB, KOHIIEHTpAIMK U Temreparypsl. [Ipocreitmme
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMU: B3aUMOJICHCTBUE IIMHKA C COJSHOM KHUCIOTOM U
xenesa ¢ cynbparom meau (1I).

Jlaboparopuble ombIThl. 3. Peakium oOmeHa, uaymue no konma. 4. [lomyuenue kuciopona
paslioKeHUEM TMEpOKCUAa BOAOPOJAa C IMOMOINIbIO KaTanuzaTopa. 5. Pasznuunble cinydau
THIPOJIN3A.

Tema 3. BemecTBa u ux cBoiicraa (7 yacon)

ITonoxenne metamnoB B IICXD JI.M. MenaeneeBa. BzammoneiicTBHe METaIOB C
HEeMeTaulaMH  (XJIOpOM, Cepoll |  KHUCJIOponoM). B3ammoneicTBue  MIENOYHBIX U
LIEJIOYHO3EMEBHBIX METANIOB C BOJOW. DIEKTPOXUMHYECKUN psAJl HANPSIKEHUN METaJIOB.
B3auMogeiicTBre METaIoOB C pacCTBOpAaMU KUCIOT U cojiell. AntoMuHoTepmus. Bzaumopeiicteue
HaTpust ¢ OdTaHoroM U ¢enomom. Kopposus wmeramioB. [loHsTHE O XUMHYECKOH U
3IEKTPOXUMHUUYECKOU KOPPO3uU MeTaioB. CiocoObl 3alIUThl METAJIOB OT KOPPO3HUHU.

[Tonoxxenue HemeramnoB B [ICXD JI.M. MenneneeBa. CpaBHUTEIbHAS XapaKTEPUCTUKA
raJloreHoB Kak Hauboyiee THUMHYHBIX MpeicTaBUTeNeil HeMeTamioB. OKHUCIUTENbHbIE CBOWCTBA
HEMETAJUIOB (B3aMMOJICUCTBHE C METaJUIaMd M BOJOPOJOM). BoccTaHOBUTENbHBIE CBONCTBA



HEMETAJJIOB (B3aUMOJEICTBIE ¢ 0oJiee 3IEKTPOOTPULIATEIbHBIMU HEMETAJUIAMU U CIOXKHBIMU
BELIECTBAMU-OKUCIUTENISIMH).

Kucnotel Heopranuuyeckue u opranmueckue. Knaccudukamus KucioT. XUMHUYECKUE
CBOMCTBA KHCIJIOT: B3aUMOACHCTBME C MeETaNIaMM, OKCHJAaMU METAJJIOB, TUIAPOKCHIAMH
METaJUIOB, COJSIMH, crnupTamMu (peakuusi stepudukanuu). OcoOble CBOCTBa a30THOH U
KOHIEHTPUPOBAHHOMN CEPHOM KUCIOTHI.

OcHoBaHusi Heopranumdeckue u opranudeckue. OcHOBaHUS, UX KiIacCU(pUKALINS.
XUMUYECKHE CBOMCTBA OCHOBAHMI: B3aMMOJCHCTBUE C KUCIOTAaMH, KUCIOTHBIMH OKCHUIAMH U
consiMu. Pa3noxeHne HepacTBOPUMBIX OCHOBAHHH.

Comu. Knaccudukanus comeil: cpegHue, KUCIble U OCHOBHBbIE. XUMHYECKHUE CBOWCTBA
COJIEH: B3aUMOJICVCTBHE C KMUCIOTAMU, LIEJI0YAMH, MEeTaJTIaMU U cosisiMu. [IpencraBurenu comnen
U UX 3HAYCHHWE. XJIOpUJ HATpus, KapOoHAT Kaimbius, Qocdar Kampuus (CpemHue COH);
rUApoKapOOHATHl HATPUS U aMMOHUS (KHUCIble conn); ruapokcokapOonar menu (II) - mamaxur
(OCHOBHasI COJIb).

KauecTBeHHbBIC peakny HA XJOPUI-, Cylb(]at-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHHSI,
katroHnsl xene3a (11) u (III).

[TonsiTe O reHEeTUYEeCKOW CBSA3M M T'€HETHUYECKUX psAnax. ['eHeTudeckuil psa merasia.
['enetnueckuii psg Hemetaia. OCOOEHHOCTH TEHETHYECKOTO Psiia B OPTaHHUYECKOM XUMHUH.
demoncTpauuu. OOpa3ipl MeTawioB. B3auMozieiicTBHE IMIETOYHBIX U IIEIO0YHO3EMETbHBIX
MeTalIoB ¢ BoAoH. I'opeHue »xene3a W MarHus B Kucinopoje. KadecTBeHHble peakiuu Ha
KAaTHOHBI U aHUOHBI.

JlaGopatopHblii omeIT. 6. 3HAKOMCTBO C 00pa3lamMH HEMETAIOB M HUX MPUPOAHBIMU
coequHeHUsAMH. 7. VcnibTaHue pacTBOPOB KUCIOT MHAMKATOpamMu. B3aumoaeicTBue pacTBOpoB
COJITHOM M YKCYCHOHM KHCJIOT ¢ METaJlllaMH, OCHOBaHMSIMHM, cOJIIMH. 8. VcnbITaHue pacTBOpPOB
OCHOBaHUM nHAMKaTopamu. IlomydyeHne u cBoiicTBa HEPACTBOPUMBIX OCHOBAHMM. 9. McnibiTanne
pacTBOpOB COJIEW NHIUKATOPaMHU.

O06061menue 3Hanmii 3a kypc xumuu 11 kiaacca (3 yaca)

IpakTukym Ne 1. [lonydenue, coOnpanue U pacrio3HaBaHUE ra3oB.

Ipaktukym Ne 2. Pemienue skcniepruMeHTANIBHBIX 33/1a4 HAa UACHTU(MUKAIIMIO OPTaHUYECKUX U
HEOpPraHMYECKUX COCAUHEHUH.

TemaTH4eckoe njiaHupoBanue no xumuu B 11 knacce

Ne Tema KosanuectBo B Tom uncae
n/n 4acoB IIpakTuKa JAunarsocruka
1. | CtpoeHue BemiecTBa 15 - 1
2. | XuMHYECKHE peaKuu 9 - -
3. | BenrectBa u ux cBoicTBa 7 - 1
OO6oOmieHne 3HaHMA 33 KypC
4. 3 2 1
xumnn 11 kiacca
UTOro 34 2 3
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