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Pabouas mporpamMmma y4e6HOTO IIpeAMeTa
«XNMUNA»
10-11 xmaccel



Pabouass mporpamma mo xmmuu s 10-11 KimaccoB cocTaBieHa Ha OCHOBE aBTOPCKOM
nporpammbl 1o xumun O.C. I'abpuensna no xumuu s 10 — 11 k muanu YMK O.C. T'aGpuensna.
Xumus. bazossrii ypoBens. 10-11 kmaccsl. Mocksa, [Ipoda, 2017.

MnaHnpyemMble pesynbTaThl yuebHOro npeameta « XMmMnsi»

JINYHOCTHBLIMU pe3ynbTaTamMm SBIsIOTCA CHOPMUPOBAHHOCTD CIEAYIOIINX YMEHUMN:

> B IIEHHOCTHO-OPHEHTAI[MOHHON c(epe - YyBCTBO TOPJIOCTH 3a POCCUHCKYIO XHMHYECKYIO
HayKy, TYMaHH3M, OTHOIICHHE K TPY/IY, LEJIeyCTPEMICHHOCTb;
> dbopMUpOBaHHE IICHHOCTH 3J0pPOBOTO M Oe3omacHoro oOpa3a >KHW3HH;, YCBOCHHE IPaBUI

UHAMBUAYAIbHOTO M KOJUIEKTUBHOTO O€3011aCHOTO TMOBEACHHUS B YPE3BbIYAWHBIX CHUTYaIUsX,
YIPOXKAIOUIUX JKU3HU U 3JJ0POBBIO JIIO/ICH;

> B TPYAOBOH cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JNajibHeiIiell oOpa3oBaTenbHOM
TPaeKTOPHH;

> B [I03HABATENIbHOM cepe - yMeHHe YIpaBIIsiTh CBOCH M03HABATEIbHON e TENbHOCTbIO;

> (opMHUpPOBAHHE OCHOB IKOJIOTUYECKON KYJIbTYPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO

9KOJIOTUYECKOTO MBIIIJICHUS, Pa3BUTHE OIBITA SKOJOTMYECKH OPHEHTHUPOBAHHOH pedIeKCHBHO-
OLICHOYHOM M NIPAKTUYECKOM JEATEIIbHOCTH B dKU3HEHHBIX CUTYalUsAX.

MeTanpeameTHbIMU Pe3y/ibTaTaMU SBISIOTCS:
> WCIIOJb30BAHUE YMEHUW M HABBIKOB pPA3JIMYHBIX BHUIOB ITO3HABATEIbHOW JESATEIbHOCTH,
MIPUMEHEHUE OCHOBHBIX METOOB IMO3HAHMS (CUCTEMHO-MH(GOPMAIIMOHHBIA aHAJIU3, MOJCIMPOBAHNC)
JUIIM3YYEHUS PAa3JIMYHBIX CTOPOH OKPYKAKOLIEH JEUCTBUTEIBHOCTH;
> UCIOJIb30BaHNE OCHOBHBIX MHTEJIEKTYAIbHBIX Omepanuii: GopMyIupoBaHUE TUIIOTE3, aHAIN3
U CHUHTE3, CpaBHEHHE, 0000IeHNEe, CUCTeMAaTU3alus, BbISBICHUE NMPUYUHHO-CIICICTBEHHBIX CBS3EH,
MMOMCKAaHAJIOTOB;
> yMEHUE TEHEPUPOBATh HJEU U OIPEACNATh CPEICTBA, HEOOXOIUMBIC I HUX pean3alluu;
YMEHHE OIpeNessaTh LEeTu U 3aJaud ACsTeNbHOCTH, BBIOMPATH: CPEACTBA pealu3aluil Ledd U
MPUMEHSATh UX Ha MPAKTUKE.

PerynaTtmseHble YY/[:
> CaMOCTOSITEIbHO OOHapyXMBaTh M (POPMYIHMPOBATH Y4eOHYIO MpOOJEMy, ONPEAeNATh IEb
y4eOHOIl 1esITeTbHOCTH;
> BBIJIBUTATh BEPCHU pEIICHUS NpOOJIEeMBbI, OCO3HABAaTh KOHEUHBIH pe3yibTaT, BHIOMPATh W3
NPEIOKEHHBIX U UCKaTh CAMOCTOSITENILHO CPEJCTBA JOCTHKEHUS LIENH;
> COCTaBJIATh (MHAMBUYaJIbHO WIH B IPYIIE) IUIaH PELIEHUS POOIEMBI;
> paboTasi Mo MJjaHy, CBEpATh CBOU JCWCTBUS C IIENbIO0 M, MPU HEOOXOIUMOCTH, HUCHPABIATH

OIIMOKH CaMOCTOSITEILHO.
[Mo3HaBaTeNbHble YY .

> aHaJIM3UPOBATh, CPABHUBATH, KJIACCU(MUIMPOBATH U 0000maTh (akThl U SIBICHUS. BBISBIATH
MPUYMHBI U CIEICTBUS NPOCTHIX SIBICHUI.

> OCYIIECTBIISITh CpaBHEHUE, KIACCU(PUKAIMIO, CAMOCTOSITEJIbHO BBIOMpas OCHOBAaHUS U
KPUTEPUU JJI YKa3aHHBIX JIOTUUECKUX ONepaliuii;

> CO3/1aBaTh CXEMAaTUUYECKHE MOJICTH C BBIJCIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA,
COCTAaBJISITh TE3UCHI, PA3JIMUHBIE BUbI IJIAHOB (POCTHIX, CIOKHBIX U T.II.).

> YMETh ONPENENsATh BO3MOXHBIE MCTOYHHUKH HEOOXOIWMBIX CBEIEHUN, MPOU3BOIUTH IOMCK

I/IH(I)OpMaI_II/II/I, AHAJIM3UPOBATH U OLICHUBATDH eé JOCTOBCPHOCTD.
KoMmyHMKaTuBHbIe YY [I:
> CaMOCTOATCIIBHO OPraHU30BbLIBATH y‘{e6HOC B3aHMOHCﬁCTBHC B IpyHrie (OI'IpeI[eJ'IHTL 061].[1/16
1IEJTH, PACIIPECIISITh POJIH, TOTOBAPUBATHCS APYT C APYTOM U T.1.).
> (I)OpMyJ'II/IpOBaTB COOCTBEHHOE MHCHHUC u IIO3UIIHIO, APTYMCHTUPYCT ux.



> OCYIICCTBIIATDH B3aUMHBIN KOHTPOJIb MW OKa3bIBaTb B COTPYAHHUYCCTBC H€O6XO)II/IMy}O
B3aMOIIOMOIIIb.

> BJIaACTb MOHOJIOTUYECKOH | HHaHOFquCKOfI (bOpMaMI/I peuun B COOTBCTCTBHU C
T'paMMaTH4YCCKUMHU U CUHTAKCUYCCKUMU HOPMAMU POJHOTI'O SA3bIKA.

MpeaMeTHbIe pe3ynbTaThl

10 knacc:
Ob6yuaroLmincs Ha 6a30BOM YPOBHE HayuMnTCS:
> (dopMynHupoBaTH 3HAUEHHE XUMUHU U €€ JTOCTHKCHUHN JIJIs TIOBCEITHEBHOW JKU3HU YEJI0BEKa;
> (bopMy.]'II/IPOBaTB OCHOBHBIC IIOJIOKCHHUA TCOPHUH XHUMUYCCKOTO CTPOCHHUA OpFaHI/I‘IeCKI/IX

coequHennit A. M. byriepoBa W WUIIOCTpUPOBaTh HMX MPUMEPaMH M3 OpPraHUYECKON W
HEOPraHUYECKOW XUMUMU;

> apryMEHTHPOBATh YHUBEPCAIBHBIA XapakTep XUMHUECKUX IMOHATHI, 3aKOHOB U TEOPUH LIS
OpPraHUYeCKON XUMHH;

> OOBSCHATh TPUYMHBI MHOTOOOpAa3Wsi BEIIECTB, HCIIONB3Yys SBICHUS W30MEPUU, TOMOJIOTHH,
AIIOTPOIIHH;

> KJIaccu(UIUPOBATh XUMHYECKHUE PEAKIMM B OPraHUYECKOH XUMHHM M yCTaHABIUBATh
cnenuuUKy TUIIOB PEAKIMK OT 00IIEro Yepe3 0COOCHHOE K SMHIIHOMY;

> KJIaccu(UIUPOBATh OPraHUYECKUE BEIIECTBA;

> XapakTepu3oBaTh OOIIME XMMHUYECKHE CBOMCTBa BAXKHEHMINMX KIIACCOB OPraHHUYECKUX
COCIMHEHUH B IJTaHE OT O0IEro Yyepe3 0COOCHHOE K eAMHUIHOMY;

> UCIIOJIB30BaTh 3HAKOBYK) CHCTEMY XHMHYECKOTO SI3bIKa Uil OTOOpaKEHHsI COCTaBa
(xuMuyeckue GopmMyJibl) U CBOUCTB (XUMUYECKUE YPABHEHUS ) BEILIECTB;

> UCIIOJIb30BATh MPaBUjIa U HOPMBI MEKTYHAPOTHOW HOMEHKJIATYPHI [Tl Ha3BaHUM BEHIECTB I10

dopmynaMm u, HA000POT, Ui COCTABIECHUS MOJEKYISPHBIX U CTPYKTYPHBIX (OPMYJ COCTUHEHUN IO
UX Ha3BaHUM;

> 3HaTh TPUBUAJIbHBIE Ha3BaHUs BaXKHEUIINX B OBITOBOM OTHOIIEHUH OPraHUYECKUX BEIIECTB;

> XapakTepu30oBaTh CBOWCTBA, MOJIYYEHUE U IPUMEHEHUE BaXHEHUIIMX MPEJICTABUTENEN KJIaCCOB
OpPraHMYECKHUX COEIUHEHHMH  (aJIKaHOB, AaJKEHOB, QJKMHOB, aJKaJUEHOB, AapOMAaTHYECKUX
yIJI€BOIOPOAOB, CIIUPTOB, (PEHOJIOB, AJIbJIETHIOB, MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
CJIO’KHBIX 3(DUPOB U KUPOB, YTIEBOJOB, aMUHOB, aMUHOKHCIIOT);

> YCTaHABIMBAaTh 3aBHCHUMOCTh DJKOHOMHUKHU CTPaHbl OT JOOBIYM, TPAHCIOPTHPOBKU U
nepepadoTKU YTrIeBOJOPOIHOTO ChIphs (HE(DTH U IPUPOIHOTO rasa);
> HKCIIEPUMEHTANIbHO TOJATBEPXKAaTh COCTAaB M CBOMCTBA BAXKHEWIIMX MPEACTaBUTENIEH

U3YYEHHBIX KJIACCOB OPraHMYECKHUX BEILECTB C COOJIIOJCHMEM MpPaBUJI TEXHUKH O€30MacHOCTH s
paboThl ¢ XMMUUYECKHMH BEIIECTBAMHU U J1a0OpaTOPHBIM 000PYIOBAHUEM;

> coOuro/1aTh MpaBHiIa SKOJIOTHYECKOH 0€30MacHOCTH BO B3aMMOOTHOIIEHUSX C OKpYXKaroIei
cpezoi npu oOpallleHuH ¢ XMMHUYECKUMU BEIeCTBAMHU, MaT€pUaIaMH U MPOLECCaMHU.

O6yuatoLLmiica Ha 6a30BOM YPOBHE MOYUYUT BO3MOXKHOCTb HAYUNThCS:

> UCIIOJIB30BaTh ~ METOABl ~ HAYYHOIO  IIO3HAaHUSA  NPHU  BBIIOJHEHHM  IIPOCKTOB U
y4eOHO-UCCIIEI0BATENbCKUX 3a7]ad XMMUUECKON TEMaTUKH;

> IIPOTHO3UPOBATh CTPOCHUE M CBOMCTBA HE3HAKOMBIX OPraHUYECKHUX BEIIECTB HA OCHOBE
aHaJIOTUH;

> pacKpbIBaTh POJIb XUMUYECKUX 3HAHUN B OyAyIIel MpakTHYecKon JesiTeNbHOCTH;

> IPOTHO3UPOBATh CHOCOOHOCTh OPraHMYECKUX BEIECTB MPOSBIATh OKUCIUTENbHBIC H/HIN
BOCCTaHOBUTEINIbHBIE CBOWCTBA C YYETOM CTENEHEW OKHCICHHS JIEMEHTOB, 00pa3yloluX ux;

> apryMEHTHPOBaTh E€JUHCTBO MHUpPAa BELIECTB YCTAHOBICHHEM TIE€HETHYECKOW CBSI3U MEXKIY
OpraHUYECKUMHU BEIIECTBAMU;

> BJIAJICTh XUMUYECKHM SI3bIKOM JUIs1 00OTaIlleH s CJIOBAPHOTO 3araca U pa3BUTH peu;

> XapaKTepU30BaTh CTAHOBJICHUE HAYYHOW TEOPHM HA IIPUMEPE TEOPHUH XUMHUUYECKOIO CTPOCHHUS
OpPraHUYECKUX BEILECTB;

> NOHUMATh TJI00aJbHBIE TMPOOJIEMBI, CTOALIME TMEpe] YeJIOBEYECTBOM (IKOJIOTUYECKHUE,

OHCPIrCTUYCCKUC, CI)IpI)eBI)Ie), " npeiaratb Myt UX peicHus, B TOM YUCJIC U C TIOMOIIBIO XUMUH.



11 knacc:
BbINyCKHNK Ha 6a30BOM YPOBHe Hay4UTCA:

> IOHMMATh XUMHUYECKYI0O KapTHHY MHpa KaK COCTABHYIO YacCTh LIEJIOCTHOM Hay4HOW KapTHHBI
MUDA;

> packpbiBaTh pOJIb XMUMHH W XHMHYECKOTO MPOU3BOJCTBA KaK MPOU3BOAUTEIHLHOM CHIIBI
COBPEMEHHOT'0 00IIeCTBAa;

> yCTaHaBIIMBATh B3aUMOCBS3b MEXKIY XUMHEH U APYTUMHU €CTECTBEHHBIMH HAyKaMu;

> apryMEeHTHUPOBAaTh YHUBEPCAJIbHBIA XapaKTep XUMUYECKUX IMOHSATHM, 3aKOHOB U TEOPHUM IS
OpraHUYEeCKON U HEOPraHUYECKON XUMMUY;

> dbopmynupoBarh [lepuoaunyeckuii 3axkon J[. . MenzaeneeBa u 3aKOHOMEPHOCTH U3MEHEHUH B

CTPOCHUU U CBOWCTBAaX XHMHUYECKMX 3JIEMEHTOB M OOpa30BaHHBIX MMHU BEIIECTB Ha OCHOBE
[lepronnyeckoit cucTeMsl Kak rpaduueckoro orodpakenus [lepuoanyeckoro 3aKoHa;

> XapaKTepU30BaTh S- M P-’JIEMEHTHI, MO0 UX NosioxkeHuto B [lepuommueckoit cucreme JI. U.
MeHneneena;
> KJIACCHU(UITUPOBATH BUIBI XUMUYECKON CBSI3U M TUIBI KPUCTAIUTMYECKHUX PEIICTOK, OOBSICHSTH

MEXaHHU3Mbl UX OOpa30BaHMs M JIOKa3blBaTh CAUHYIO MPUPOAY XMMHUYECKHX CBs3eH (KOBaJECHTHOM,
WOHHOM, METAJUTMYECKOM, BOJIOPOIHON );

> KIIACCU(UITUPOBATh XUMHUYECKHEC PEAKIMH B HEOPTaHMYECKOM XUMHH TI0 Pa3IHYHBIM
OCHOBaHUSM M YCTaHaBIWBaTh CcHeUU(UKY THUIOB pEaKIuii OT oO0Iero dyepe3 OCOOCHHOE K
eAMHUYHOMY;

> XapaKTepU30BaTh TUAPOIIN3 KaK CHEIUPUIHBIIT OOMEHHBIN MPOIECC U PACKPBIBATH €T0 POJIb B
JKUBOM M HEKWBOU MPUPOJIE;

> XapaKTepU30BaTh DIEKTPOJIU3 KaK CHeuu(pUUYHBIA  OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIN
MIPOIIECC U €r0 MPAKTHYECKOE 3HAUCHHE;

> KJIaCCU(UIIUPOBATH HEOPTAaHUYECKUE U OPraHUYECKHE BEIIECTBA;

> XapaKTepu30BaTh OOIIME XWMHUYECKHE CBOMCTBA BAKHEHIIHMX KJIACCOB HEOPraHUYECKUX U
OpPTaHUYECKUX COSAMHCHHUN B TUIAHE OT OOIIEro Yepe3 0COOCHHOE K SIMHUYHOMY;

> UCIIONIb30BAaTh 3HAKOBYIO CHUCTEMY XHMHUYECKOrO s3bIKa [UIsi OTOOpajkeHHs COCTaBa
(xuMuyeckue Gopmysibl) U CBOUCTB (XUMUYECKUE YPABHEHHS) BELIECTB;

> 3HATh TPUBHAJIBHBIC HA3BAaHUS BAKHECUIINX B OBITOBOM OTHONICHHH HEOPTAaHUYCCKUX U
OpPTaHHYECKUX BEIIECTB;

> DKCIIEPUMEHTAIbHO TMOJATBEPKIaTh COCTaB M CBOWCTBA BAKHEWIIUX TMpEACTaBUTENEH
W3YYCHHBIX KJIACCOB HEOPTraHWYECKUX M OPTraHMYECKHX BEIICCTB C COOJIOCHUEM IMPABUI TEXHUKH
0€30MacHOCTH sl pabOThI ¢ XMMUYECKUMU BEIIECTBAMHU U JTA0OPATOPHBIM 000PYAOBaHUEM;

> XapakTepu30BaTh CKOPOCTh XMMUYECKOH peakIK U €€ 3aBUCUMOCTh OT Pa3IMUHBIX (PAKTOPOB;
> XapaKTEPHU30BaTb XUMHUYCCKOC PaBHOBECUC M €TI0 CMCHICHHUEC B 3aBUCHUMOCTU OT Pa3JIMYHBIX
(baxTOpOoB;

> IPOM3BOJIUTH PACUEThl 0 XUMUYECKUM (POpPMYJIaM U YPaBHEHUSIM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOILIEHNUN MEXy YYACTHUKAMH XUMUYECKHUX PEAKLINN;

> coOuro/1aTh MpaBMiIa SKOJIOTHYECKON 0€30MacHOCTH BO B3aMMOOTHOIIEHUSX C OKpYXaromen

cpez[oﬁ npu O6paH_[eHI/II/I C XUMHUYCCKHUMHU BCIICCTBAMU, MATCPUATIAMHA U IIPOLCCCAMMU.

BbINyCKHWK Ha 6a30BOM YPOBHE MOYUNT BO3MOXKHOCTb HAYYNTHCS:

> UCIIOJB30BaTh ~ METOAbI  HAy4YHOrO  IIO3HAaHWsS  IPU  BBIIOJIHEHUU  IIPOEKTOB U
yueOHO-UCCIIE0BATENbCKUX 3a7]ad XMMHUECKON TEMaTUKH;

> IIPOTHO3UPOBATh CTPOECHHE M CBOMCTBA HE3HAKOMBIX HEOPraHWYECKHMX BELIECTB HA OCHOBE
aHaJIOTUH;

> IIPOTHO3UPOBATh TEYEHUE XUMUYECKUX MTPOLIECCOB B 3aBUCUMOCTH OT YCIIOBUN UX IPOTEKAHUS
U TIpeJyiaraTh crocoObl yIpaBIeHUs STUMHU POIECCAMU;

> YCTaHaBIUBATh B3aUMOCBSA3U XUMHUH C IIPEIMETaAMU T'YMaHUTAPHOTO LIUKJIA,

> pacKpbIBaTh POJIb XUMUYECKUX 3HAHUN B OyAylIeil IpaKTHUECKON e TeIbHOCTH;

> PacKpBIBaTh POJIb XUMUYECKUX 3HAHUN B (POPMUPOBAHUM WHAMBUIYATbHOM 00pa3oBaTeIbHOM
TPACKTOPHH;

> IPOTHO3UPOBATh CHOCOOHOCTh HEOPraHWYECKMX W OpPraHMYEeCKUX BEILIECTB MPOSBIATH

OKHCIINTEJIbHBIE H/MIN BOCCTAHOBUTEIBHBIE CBOICTBA C YUC€TOM CTEIEHEN OKHUCIICHUSA JJIEMEHTOB,
00pa3ymoIuX HuX;



> APryMCHTHPOBATH CAMHCTBO MHpPa BCHICCTB YCTAHOBJICHUCM Te€HETHYECKON CBS3H MCKIY
HCOPTaHUYCCKUMU U OPraHUYICCKUMU BCIICCTBAMMU,

> BJIAJICTh XUMUUYECKUM S3bIKOM Ul 00O0TaIlleHHs CIIOBAPHOIO 3aIlaca U pa3BUTHUS PEUH;

> XapaKTEepU30BaTh CTAHOBJIEHUE HAY4YHOM TEOPUM HaA INpuMepe OTKpbiTHs Ilepumommuueckoro
3aKOHA ¥ TEOPUH XMMHYECKOIO CTPOCHMSI OPraHNYECKHUX BEILECTB;

> KPUTUYECKH OTHOCHUTBHCS K IICEBJOHAYYHOH XHMMHUYECKOH HH(OpMaInuu, NOJydaeMol u3
pa3HbIX UCTOYHHUKOB;

> NOHUMATh TJ00aNbHBIE MPOOJEMBI, CTOSIIME Tepe] YeJTOBEYECTBOM  (IKOJIOTHYECKHE,

OHCPICTUYCCKUC, CprBeBBIe), " Opeajararb IMyTHu ux peuICHusA, B TOM YHUCJIC U C IIOMOIIbIO XNMHWH.

CopepxaHue IporpaMMsl
10 knacc

BBepeHue

Memoowt  mayunozo nosnanus. Habmonenue, mnpeamnoioxeHue, rumnoreza. Ilouck
3akoHOMepHOocTel. Hayunslil akciepumeHT. BriBo.

JemoHcTpauun. Buneodparmentsl, cnaiiibl ¢ U300paKEHUSIMU XHUMHUYECKOH J1abopaTopuu,
IIPOBEJCHUS XUMUYECKOI0 IKCIIEPUMEHTA.

Tewma 1. Teopus cTpoCHHS OPraHUYECKUX COCTUHCHUM

Teopusa cmpoenusi opzanuveckux coeounenuti. Ilpeamer opraHnuuyeckoil xumuu. Mecto u
3HAQUEHHE OPraHUYeCKOW XHMHUU B CHCTEME €CTECTBEHHBIX HayK. BasleHTHOCTh. XuMHUeckoe
cTtpoeHre. OCHOBHBIE IIOJIOKEHUSI TEOPUM CTPOEHHUS OpPraHWYEeCKUX coenuHeHui. M3omepus u
H30MEpHI.

JemoHcTpauun. IlnaBnenue, oOyrnuBaHUME U TOPEHHE OpPraHMYECKUX BemiecTB. Mojenu
MOJIEKYJI IPEACTABUTENEH PAa3IMUHBIX KIACCOB OPTaHUUECKUX COCIUHEHUN.

NabopaTtopHble onbIThl. 1. M3roToBieHre Moieneil MOJICKYJ I OPraHMYECKUX COCIMHEHHN.

Tema 2. YTNneBofopoAabl N UX NPpUPOoAHbIE UCTOUHUKN

Anxanvl. [lpyuposiHbIii Ta3, €ro cOCTaB U MPUMEHEHUE KaK UCTOUYHMKA YHEPIHMU U XUMHUYECKOIO
ChIpbs. ['oMosIornyeckuil psj MpPEleNbHBIX YIIIEBOLOPOAOB. M3omepus M HOMEHKIIaTypa ajlKaHOB.
MertaH ¥ 3TaH Kak NpeAcTaBUTENM ajnkaHoB. CBoiicTBa (TOpeHHE, peaklUy 3aMelIeHMs], MUPOJIN3,
nerugpuposanue). [lpumenenue.

Ankenvl. DTUIEH Kak NpPEJCTaBUTENb ajkeHOB. [lonydeHue 3TuiIeHa B NPOMBIIUIEHHOCTH
(mermapupoBaHue O3TaHa) M B JlabopaTopuu (merujaparanus dtaHona). CBoiicTBa (TOpeHHe,
OpoMUpOBaHUWe, THUApATalWs, MOJMMEpU3alys, OKucieHue pactBopomM KMnO4) u mnpumeHeHue
stmieHa. llonuaTunen. OCHOBHBIE NOHSTHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEAMHEHMH. Peakunn

MOJIUMEPU3ALIIH.

Juenvi. byTragueH W M30NpPEH KaK NPEICTaBUTENN IUEHOB. Peakuuu NpUCOETUHEHMS C
y4acCTHEM CONpPSDKEHHBIX JMEHOB (OpomupoBaHue, mnonuMepusanus). HarypanbHbli U
CUHTETUYECKUN Kaydyku. Pe3uHa.

Ankunbl. AUETWIEH Kak NpeICcTaBUTENb alkuHOB. llomyueHue areruneHa KapOUIHBIM H
MeTaHOBBIM crocobamu. CBoiicTBa (ropeHue, OpoOMHMpOBaHHWE, THApaTalus, TpPUMEpHU3aLUs) U

PUMEHEHUE alleTHIICHA.

Apenvi. beHzon kak mpenacraButesb apeHoB. CBoiicTBa OeH307a (rOpeHHEe, HUTPOBAHUE,
OpoMHUpOBaAHNE) U €T0 IPUMEHEHHE.

Hegmv u cnocobvr ee nepepabomku. CoctaB HedTH. IlepepaboTka He(dTH: meperoHka u
KPEKUHT.

Pewenue 3a0au no opeanuueckoti xumuu. Pemenue 3aad Ha BbIBOA (HOPMYJIIbl OPraHHUECKUX
BEIIECTB 10 MPOAYKTaM CTOpPaHHs U MaCCOBBIM JOJISIM 3JIEMEHTOB.

Hemoncmpayuu. Konnexuus o6pa3iioB HepTH U HEYTEIPOTYKTOB.

Jlabopamopnovie onvimol. 2(5) O3nakomiienwe ¢ kosuiekimeir «Hedts u mpomykTel e
nepepabotku». KonTpombhHas pabora Nel mno Temam: «Teopuss CTpoeHHS OpraHMYECKHX
COETMHEHUI», «YTIE€BOAOPOABI U UX TPUPOIHBIE HCTOYHUKI.



Cnupmuvi. MeTaHON W 3TaHOJI KakK MPEACTABUTENM NPENEIbHBIX OJHOATOMHBIX CIIHPTOB.
CpoiicTBa 3TaHONa (rOpeHHE, OKUCICHHE B alblerui, aeruaparainus). [lomydeHue u mpuMmeHeHUe
sTaHousa. [NMueprH Kak eme oAuH NpeicTaBUTENlb MHOTOATOMHBIX CIMPTOB. KauecTBeHHas peakius
Ha MHOI'OQTOMHBIE CITUPTHI.

@enon. Tlonyyenue ¢eHona M3 KaMeHHOro yris. KaMeHHBI yroib M €ro HCIOJIb30BaHHUE.
KokcoBanne kaMeHHOro yriisg, BaKHEWIIME MPOAYKTbl KOKCOXMMHYECKOI'O IPOM3BOCTBA.
B3aumopeiictBue ¢eHona ¢ OpoMHONM BOJOW W THUIApPOKCUAOM Harpus. [lodydeHue u NMpUMEHEHHE
deHona.

Anvoecuovi. @opMmanblieru]l W aueTalbJeru] Kak MpeiCTaBUTENu anblaerunoB. CBoicTBa
(peakuuss OKHUCIEHHS B KHUCJIOTYy M BOCCTAHOBJIEHHS B CIHMPT, peakUus I[OJIMKOHJIEHCAUN
dbopmanbreruaa ¢ perosom). [lomydenne (OKUCICHHEM CIUPTOB) M NMpUMEHEHHE (PopMaibieruia u
aneranpaeruga. @enonopopmanbaeriuIHbIe IACTMACCHI.

Kapbonosvie kucnomoel. YKCycHasi KHCIOTa KaK MPEACTAaBUTENb IMpeleIbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. CBOICTBa YKCYCHOW KHCIIOTHI (B3aMMOJCHCTBHE C MeETajllaMH, OKCHIaMHU
METAJIJIOB, TUIPOKCUIAMU METAUIOB U COJSIMH; peakiusi srepuduxanuu). [I[pumenenue ykcycHoi
KHUCJIOTHI.

Cnooicnvle 2¢hupvl u orcupvl. CrnoxHble d(QUpPH KaK MPOIYKTHl B3aUMOJAEUCTBUSA KUCIOT CO
cnupTamMu. 3HAYCHHUE CIIOKHBIX S(UPOB B MPHUPOJE W KU3HH YeJOBEKa KUCIOT. PacturenbHbie U
JKUBOTHBIE )KUPBI, UX cOCTaB. | uponn3 win ompuieHue xupos. Meuta. [IpuMeHenue xupos.

Veneeoowr. Ilonsitue 00 yrneBoaax. I'nmoko3a kak npeacraBuTeslb MoHocaxapuaoB. [lonsTue o
JBOMCTBEHHON (DYHKIIMHM OPTaHMYECKOTO COEAMHEHUS Ha MpPUMEpe CBOMCTB IIIOKO3bI KaK, ajibJeTHaa
U MHOIOaTOMHOr0 CIHpTa - ajpAerujocnupra. bpokeHue It0K03bl. 3Hau€HUE U IPUMEHEHHE
roko3bl. Caxaposa Kak MpeAcTaBUTENb AucaxapuaoB. Kpaxman u nesmionos3a Kak NpeAcTaBUTENH
nosucaxapuaos. CpaBHEHHE UX CBOMCTB U OMojorudeckas poiib. [IpuMeHeHne 3TuxX nojaucaxapuaos.

JemoHcTpaumn. Okucnenue cnupTa B aibaerua. KadecTBeHHbIE peakllud Ha MHOTOATOMHBIE
criupthl. Komnekuust «KameHHblil yroiby. Koiutekuust npoayKTOB KOKCOXMMHYECKOTO MPOU3BOJICTBA
OKHCICHHE albJCTHIOB U TIIIOKO3bI B KHCJIOTY ¢ momoinbsio ruapokcuna meau (11). KadectBennas
peakuus Ha kpaxman. Komnexkuus mimactmMace u u3fenuid u3 HUX. KoJeKuus HCKYCCTBEHHBIX
BOJIOKOH Y U3JI€TUI U3 HUX.

Nab6opatopHble onbITbl. 3(7). CoiictBa raunepuHa. 4(9). CBOWCTBa YKCYCHOM KHCIOTBHI.
5(12). Cgoiicta riroko3bl. 6(13). CoiicTBa KpaxMaa.

Kontponbnas padora Ne2 o teme: «Kucnopoacoaepxaiine OpraHndecKie COeIMHEHUS.

Tema 4. A3oTcoaepxkalle opraH1U4eckune coeiMHeHUs

Amunbi. MeTunamMMH Kak NpEJICTaBUTENb alW(aTHYecKuX aMUHOB UM aHWJIMH - Kak
apoOMaTHYECKUX YIJIEeBOJOpoa0B. OCHOBHOCTb AMHMHOB B CPaBHEHMM C OCHOBHBIMH CBOWCTBAMHU
aMMHaka. AHWJIMH W €ro CBOMCTBa (B3aMMOJEWCTBHE C COJISHOM KHCIOTOW W OpOMHOW BOJIOW).
[Tosryuenune annnnHa no peakuuu H. H.3ununa. [Ipumenenne anunmHa.

Amunoxuciomul. I TMIMH U aJaHUH KaK MPEACTaBUTEIN MPUPOAHBIX aMUHOKHUCIOT. CBolicTBa
AMHHOKHUCIIOT Kak aM(pOTEpHbIX OPraHWYECKHX COEAMHEHUH (B3aMMOAEHCTBHE CO IIEI0YaMU U
kuciaoramu). OOpa3oBaHHWE MOJMMIENTUIOB. AMHUHOKANpOHOBas KHCIOTa Kak IpeJCTaBUTEINb
CUHTETHUYECKNX aMMHOKHCIOT. [IoHATHE O CHHTETUUECKUX BOJIOKHAX HA IIPUMEpPE KalpoHa.

benxu. benku xak mommunentuapl. CTpykTypa 0eaKkoBbIX MoJiekyi. CBolicTBa 6€KOB (TOpeHHeE,
THJIPOJIN3, IIBETHBIE peakiun). buonorndeckas ponb OeIKOB.

Hyxneunosvie kucnomwl. HykienHOBBIE KHUCIOTHI Kak MOJUHYKIEOTHAbL. CTpoeHue
nykieotnaa. PHK u JIHK B cpaBHenuu. X ponb B XpaHEHMM M IepeAadye HacleJCTBEHHOU
uH(pOpMaLUH.

T'enemuueckas c6:a3v medHcoy Kiaccamu opeanudeckux coeourenuil. IIoHATHE 0 TeHETUYECKOI
CBSI3MM I'€HETHUECKUX PsJIaX.

JemMoHcTpauuun. PactBopenne u ocaxjaeHnue OenkoB. L[BeTHble peakuun OenkoB. ['openue
NTUYBEronepa u mepcrssHor HuTu. Monens mosekynsl JJHK.

Nab6opaTopHble onbIThl. 7(14). CBoiicTBa OEIKOB.

MpakTnyeckana pabota Ne 1. PemieHue SKCIEPUMEHTAIBHBIX 3a1ad IO HWACHTH(DHKAIIMH
OpPraHMYECKUX COECTUHEHUI.



Tema 5. Xmusa 1 Xun3Hb

Inacmmaccol u gonoxua. llonmumepusanuss ¥ TOJMKOHICHCAIUS KAaK CHOCOOBI TONyYeHUS
CUHTETUYECKHUX BBICOKOMOJIEKYJISIPHBIX COEIMHEHMII. [Tonyuenue HCKYCCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX COSAMHEHHM XUMUYECKOW MoaupUKaUed mMPpUupoIHbIX oauMepoB. CTpoeHHe
MOJIUMEPOB: JIMHEHWHOE, NPOCTpaHCTBEHHOE, ceryaroe. [loHsatne o mactmaccax. OTtaenbHbIE
MPEJICTABUTENIN CUHTETUYECKUX W HMCKYCCTBEHHBIX MOIUMEPOB: (eHOI0(POPMANIbICTHIHBIE CMOJIBI,
NOJMBUHWIXJIOpUA, TediaoH, uemwtynoun. I[lonstue o xumuueckux BoJIOKHax. HarypanbHbie,
CUHTCTHYECKHE ¥ WCKYCCTBCHHBIE BOJOKHA. Kiaccudukamuss U OTHENbHBIC MPEICTABUTEIN
XUMUYECKHUX BOJIOKOH.

Depmenmol. DepMEHTHI KaK OMOJIOTUYECKUE KAaTaaU3aTOphl OENKOBOH mpupoxabl. [loHsTHE O
pH cpeabl. Ponb hepMEHTOB B KU3HEAEATEIHHOCTH KUBBIX OPraHU3MOB U POU3BOJICTBE.

Bumamunwr. TlonsitTue o BuTamMuHax. Bujasl BUTaMUHHON HemocTatodHOoCTH. Kiaccudukanus
BUTAMMHOB.

Topmonvl. TloHsiTHE O TOPMOHAX KaK OHMOJOTMYECKH AKTHBHBIX BEHICCTBAX, BBITOIHSIONINX
SHJIOKPUHHYIO PETYISILUIO KU3HEAEITEIIbHOCTH OpraHn3MoB. OTAeNbHbIE IPEICTaBUTEIN TOPMOHOB:
WHCYNUH U anpeHanuH. [Ipodunaktuka caxapHoro guadera.

Jlexapcmea. JlexapcTBeHHass XUMHUA: OT STPOXUMHUU U (apMaKOTEepamuu 10 XUMHUOTEPAIHH.
AntnHOnotnkn u aucOaktepnos. Hapkormueckme BemectBa. Hapkomanusi, Ooppba ¢ Hell u
podHITaKTHKA.

JemoHcTpaumn. Komnekuusi miacTMacc, CUHTETHMUECKHX BOJIOKOH W HW3ACIUA W3 HUX.
NabopaTopHble onbITbl. 8(15). 3HakoMCTBO ¢ oOpaslaMH IJIAaCTMAcC, BOJOKOH M Kay4yKOB.
MpakTuyeckasn paboTta Ne2. Pacrio3HaBaHue MmIacTMacc U BOJOKOH.

Peannsaunsa eCTeCTBEHHO — Haqu0|7| HarnpaB/IEHHOCTU 06paBOBaHI/IF| B paMKaxX MNMpoeKTa

«TOUKA POCTA»:
1. JlaboparopHnas pabota Ne 26 «Onpenenenue nokasareis pH (obiee)»
2. JlabopaTtopnast pabota Ne 29 «OkcnepuMeHTanbHOE OrpezaesieHne mnokasarens pH B
X0/JIe OKHCIUTENBHO — BOCCTAHOBUTENBHBIX PEAKITUII»
3. JlabGopaTtopHnast pabota Ne 37 «DkcnepuMeHTaIbHOE ompenenenne mokaszarens pH mist

Pa3INYHBIX CPEA»

11 knacc

Tema 1. NeproanyecKunii 3aKoH 1 CTPOeHMe aToMa

Omxkpoimue /[. M. Menoeneesvim [lepuoouueckozo 3akona. Baxxneuime mOHATUSI XUMUU: aTOM,
OTHOCHUTEIIbHAsA aTOMHasi U MoJsiekyJisipHas Maccbl. Otkpeitue . . MenaeneeBsiM [lepuoanueckoro
3akoHa. [leproanueckuii 3akoH B hopmynuposke J1. V1. Menneneena.

Ilepuoouuecxasn cucmema J{.U. Menoeneesa. Ilepnonnyeckas cucrema JI. 1. MenzaeneeBa kak
rpaguyeckoe 0ToOpakeHHue MepruoAMIECKOro 3akoHa. Pa3nuyHbie BapraHThl IEpH-

onuueckod cuctembl. llepuoasl u rpynnbl. 3HayeHUE MEPUOAMYECKOTO 3aKOHA U
MEPUOINYECKONCUCTEMBI.

Cmpoenue amoma. ATOM - CIOXHasi yacTula. SIpo aTOMa-poTOHBI U HEUTPOHBI. M30TOMBLI.
DJIeKTPOHBI. DIIEKTPOHHAss 000104Ka. DHEPreTHUeCKuil ypoBeHb. OpOutanu: S u p. d-opbumanu.

Pacmipenienienrie 3IIEKTPOHOB MO JHEPreTUYECKUM YPOBHAM W OpOUTasIM. DIEKTPOHHBIE
KOH(HUTypayyi aTOMOB XUMHYECKHUX DJEMEHTOB. BalleHTHBIE BO3MOKHOCTH aTOMOB XHWMHYECKHX
3JIEMEHTOB.

Ilepuoouueckuti 3akon u cmpoenue amoma. COBpEMEHHOE MOHATHE XMMHUYECKOTO 3JIEMEHTA.
CoBpemenHast (HOpMyIHpPOBKAa MEPUOAMUECKOTO 3akoHa. [IpuunMHa MEPUOTUYHOCTH B H3MEHEHHH
CBOMCTB XHMHYECKHUX JJeMeHTOB. (OCOOCHHOCTH 3arlOJHEHUS JHEPreTUYECKUX YPOBHEH B
ANEKTPOHHBIX 000JI0YKaX aTOMOB MEPEXOIHBIX AIEMEHTOB. DJIEKTPOHHBIE CEMENCTBA JIEMEHTOB: S-U
p-snementsr; d- u f-onemenmeo.



JemoHcTpaunn. Pazmmunsie popmel [lepuoanaeckoit cucremsr 1. . Menneneena.

Tema 2. CTpoeHue BeLlecTBa

Kosanenmnas xumuueckas céa3w. [lonsitue 0 koBajieHTHOU cBs3u. OOILas 3JEKTPOHHAs Hapa.
KpaTHOCTh KOBaJIEHTHOH CBSA3HM. DIEKTPOOTpULATENbHOCTh. KOBaneHTHas MOJspHas U KOBAJEHTHAs
HEeNoJisipHasi XUMHU4YecKue cBsi3u. OOMEHHBIH M JOHOPHO-AaKIENITOPHBI MEXaHU3Mbl O0pa30BaHUS
KOBaJEHTHOM CBA3M. BeriecTBa MOJNEKYJISPHOIO U HEMOJEKYJSPHOIO CTPOEHHUSA. 3aKOH MOCTOSIHCTBA
COCTaBa JJIs BEIIECTB MOJIEKYJIIPHOIO CTPOEHUS.

Honnas xumuueckas ceésazp. Katnonsl u annonsl. loHHas cBs3b U ee cBoiicTBa. MloHHas cBA3b
KakK KpallHUM clly4ail KOBaJICHTHOM MOJISIPHOM CBSI3U.

Memannuyeckas xumuuecxas césa3p. O0mue puzndeckue cBorcTra MeTauioB. CIUIaBbI.

Aepecamuvie cocmosnus eewecmea. I'a3pl. 3akoH ABoraapo st ra3zoB. MoJSpHBIH 00beM
ra3000pa3HbIX BEIIecTB (TipHu H. y.). KuakocTw.

Booopoonasa xumuueckas ceazv. BogopoaHas cBsi3b, Kak 0COObIN cliydail MEKMOJIEKYIISIPHOTO
B3auMoOJIeHicTBHA. MexaHu3M ee 00pa3oBaHMs U BIMSHUE HA CBOWCTBA BELIECTB (HAa MPUMEPE BOJBI).
Tunwvl kpucmannuueckux pewemox. Kpucrammueckas pemerka. IoHHbIE, METaUIMUECKUE, aTOMHBIE U
MOJIEKYJISIPHBIE BELIECTBA.

Jlucnepcnuvle cucmemsi. IloHarue aucriepcHoi cuctembl. JlucnepcHas ¢asza u IucriepcuoHHas
cpena.Knaccuduxanus AuCrepCHBIX CHCTEM.

JemMoHcTpaumn. Moaens KpUCTaNTMYECKON pemeTky xiaopuaa Hatpus. OOpas3isl MUHEPAJIOB
C MOHHOM KPUCTAJUIMYECKON PEIIETKON: KAJIBLIUTA, FaIUTa. MOAEIN KPUCTAIUIMYECKUX PEIIETOK H0o/a,
anmasa, rpadura. Moaenb MoJIpHOro 0ObeMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BOJIBI.

NabopatopHble onbITbl. 1(2). O3HakoMIIeHHE C KOJUICKIMEH IMOJMMEPOB, ILIACTMACC H
BOJIOKOH, M u3aenuii u3 Hux. 2(3). XKéctkocTh Bojibl. Y cTpaHEHHE KECTKOCTH BOJIBI.

MNpakTnyeckoe 3aHATVE Ne 1. [TonydyeHue u pacrio3HaBaHUE Ta30B.

KoHTponbHass pa6ota Nel mo Ttemam: «IlepuomuuecKuii 3aKOH W CTPOCHHE aToOMay,
«CTpoeHHEe BELeCTBaY.

Tema 3. DneKTponnTnyecKaa guccoumauns

Pacmeopuvi. PacTBOpbl Kak TOMOTI€HHbBIE CHCTEMBI, COCTOSILIME U3 YacTHUIl PaCTBOPUTEI,
pPacTBOPEHHOI'O BELIECTBA M NPOAYKTOB HX B3aMMOJAEHCTBHA. MaccoBas [0Ji1 pacTBOPEHHOIO
BellleCTBA. THIIBI pACTBOPOB.

Teopusi 2nexmponumuyeckou ouccoyuayuy. DIEKTPOJUTB U HEEeKTpoiauThl. CTemneHb
aneKTponuTuyeckol  auccouuanuu.  CuiibHble W ciabble  DJIEKTPOJIUTHI. Y PaBHEHHUS
3JIEKTPOJIUTUYECKON JUCCOLIMAIIH.

Kucnomer B cBeTe Teopuu DIEKTPOIUTHUECKON auccouuanuu. OOmmMe cBoicTBa
HEOPTraHWYECKUX U OPraHWYECKUX KHUCIOT. YCIOBHUS TEUYEHHS PEAKIUN MEXIY SJEKTPOJIMTAMH 10
KOHIIa.

OcHogaHus B CBETE€ TEOPUU DICKTPOIUTUYECKON TUCCOLMALINY, UX KiIaccuUKalus U o0Iue
CBOMCTBA.

Conu B cBeTe TEOPUU DIIEKTPOIUTUYECKOW TUCCOIMAIMH, HMX KiIacCUpUKalus U oOume
CBOMCTBAa. DJNEKTPOXUMHYECKMH psii HANpsOKEHUH METalioB M €ro  MCIOJNb30BaHUE  JUId
XapaKTEPUCTUKU BOCCTAHOBUTEIBHBIX CBOMCTB METAJIJIOB.

T'uoponus. Cnyuau ruaponusa coneil. Peakuus cpeast (pH) B pacTBopax TuIpOiH3yIOMINXCS
COJIEH.

JemoHcTpauun. HcnbiTanue pacTBOPOB 3JIEKTPOJIUTOB W HEDJIEKTPOJIMTOB Ha MpPEaMET
JUCCOLMAIMU. 3aBUCHMOCTb CTENEHU JJIEKTPOJIMTUYECKON IUCCOLUAIMM YKCYCHOHW KHCIOTBI OT
paszbasiienns pactBopa. [IpumMeps peakiuii HOHHOTO OOMEHa, WYX C 00pa3oBaHUEM OCaJlKa, raza
WM BOJAbl. XHMHYECKHME CBOMICTBAa KHCIOT: B3aMMOJCHCTBHE C MeETalJlaMHd, OCHOBHBIMU U
aM(pOTEepHBIMU OKCHJIaMH, OCHOBaHUSMHU (II€JIOYaMU U HEPACTBOPUMBIMH B BOJE), COJIAMH.
BzaumopencTBue a30THON KUCIIOTHI C MEZBIO.

Jabopamopuvie oneimet. 3(6). O3nakomiienue ¢ Koywiekiuen kuciaor. 4(7). Ionyuenue u
cBolicTBa HepacTBOpUMBIX ocHoBanuid. 5(10). McmbeiTaHue pacTBOPOB KHUCIOT, OCHOBAHHWM M COJEH
uHaukaTopamu. 6(11). Paznuunble ciyyau rupoin3a coiei.

Ilpakmuueckas padoma Ne 2. PemieHue 5KCIEPUMEHTAIBHBIX 3a/a4 Ha HACHTHU(PHKAIMIO



HEOPraHUYECKUX U Op2aHUYecKux COCTUHEHUH.

Tema 4. XuMuueckue peakiuu

Knaccugpurayua xumuueckux peaxyuii. Peakuuu, uaympe 6e3 M3MEHEHUS! COCTaBa BEILECTB.
Knaccudukanuss mo 4ymcily ¥ COCTaBy peardpyroolluxX BEIIECTB M MPOIYKTOB peakiuu. Peakuuu
pa3I0XKEeHUs, COeIMHEHNUS, 3aMEIIeHHsI 1 0OMEHa B HEOPraHUYECKOM XUMUHU.

Tennosou appexm  xumuueckux peakyuti. DK30- U DIHAOTEPMHUYECKHE PEAKIHUU.
TepMoxumHuueckrue ypaBHEHUS.

Ckopocmb xumuueckux peakyuil. IIoHATHE O CKOPOCTH XUMUYECKUX PEAKLMI, aHAIUTUYECKOE
BbIpaKCHHE. 3aBUCUMOCTh CKOPOCTH PEaKIMU OT KOHILIEHTPALUU, AABJICHUS, TEMIIEPATyPhl, IPUPOIbI
pearupyoIux BEIEeCTB, IUIOMIA U UX COPUKOCHOBEHUSI. 3aKOH JEHCTBYIOIINX Macc.

Kamanuz.  Karanuzatopsl.  Kartamus.  Ilpumepsl  KaTaJluTHYECKUX  MPOILECCOB B
MPOMBINIJICHHOCTH, TEXHHUKE, ObITy. MEpMEHTHI M MX OTIMYUS OT HEOPTaHMYECKHX KaTaTu3aTOPOB.
[TpumeHeHue KaTaau3aTopoB U (PepMEHTOB.

Xumuueckoe pagnosecue. ObpaTuMble U HEOOPATUMBIE peakui. XUMUYECKOe paBHOBECUE U
CIOCOOBI €r0 CMELIEHUS.

Oxucaumenvno - e6occmanogumenvivle npoyeccyl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakiuu. OKUCIUTENs U BOcCTaHOBUTENb. OKUCIeHHE U BoccTaHOBIeHHE. COoCTaBlieHHE YpaBHEHUIA
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOIOM 3JIEKTPOHHOTO OallaHca.

Obwue ceolicmea memannog. XUMHUYECKHE CBOHCTBA METAUIOB KaK BOCCTaHOBHUTEJICH.
B3aumopeiictBue MeTaqsioB € HEMETAUIaMH, BOJOW, KHUCIOTaMH W pacTBOpamMH  COJIEH.
MertannorepMusi.

Kopposusa memannos. Crioco0bl 3aIIUTHl METAIUIOB OT KOPPO3HH.

Obwue ceolicmeéa Hememanniog. XUMUYECKHE CBONCTBA HEMETANIOB KaK OKHUCIUTEIICH.
B3aumoneiictBue ¢ MeTtaiyamu, BOJOPOJAOM U ApyruMu HeMeTamamu. CBONCTBAa HEMETAJIOB Kak
BOCCTaHOBUTENEH. B3anmoeiicTBre ¢ MPOCTHIMU U CIIOKHBIMU BEIIECTBAMU-OKUCIUTEISIMH.

Onekmponu3. DIEKTPOIU3 PACTBOPOB M PACIIABOB 3JIEKTPOJUTOB Ha IpUMEpE XJopuaa
HATpUA. DIEKTPOIUTUIECKOE TTONyuyeHue amoMuHus. [IpakTudeckoe 3Ha4eHHe AIEeKTPOIIn3a.

3axniouenue. 1lepceKTUBBI Pa3BUTUS XUMHYECKOM HAyKH M XMMHMUYECKOTO IPOU3BOJICTBA.
XuMus unpobiieMa oXpaHbl OKPYKaIOIIEH Cpebl.

JeMoHcTpaumn. Dx30TepMUYeCKUEe M 3HIOTEPMHUUECKHE XUMHUYECKHE peakiuu. TersioBble
SBIICHUS [TPH PACTBOPEHUH CEPHOM KUCIOTHl U AMMUAYHOU CETTUTPHI. 3aBUCUMOCTh CKOPOCTH PEaAKIIHH
OT TIPUPOJIbI BEIIECTB HAa MPUMEPE B3aUMOJIEHCTBUS PACTBOPOB PA3IMUHBIX KHUCIOT OJMHAKOBOM
KOHIEHTPAIlMU C OJMHAKOBBIMH KyCOYKaMH (TpaHyJamH) IIMHKa M OJUHAKOBBIX KYCOYKOB Pa3HBIX
MeTaJIJIOB (MarHusl, IMHKA, jKeJie3a) C paCTBOPOM COJISTHOW KHCIIOTBHI.

[Ipocreiile OKUCIUTENHEHO-BOCCTAHOBUTEIbHBIE PEAKIUU: B3aMMOJCHCTBHE IIMHKA C
COJISIHOW KHCIIOTOM | xkene3a ¢ cyiabdparom menu (I1).

NabopaTopHble onbITbl 7(14). Peakius 3aMeIieH st MEIH JKeJIE30M B pacTBOpE Cyibdara Mean
(11). 8(15). INony4yenue BOAOpOAA B3aUMOICUCTBHEM KUCIOTHI ¢ HHUHKOM. 9(16). O3HakomieHue C
koJutekiter MmetayuioB. 10(17). O3HakoMIIeHHE ¢ KOJUIEKIINEH HEMETaIOB.

KoHTposnbHas paboTa Ne2 o temam: «CTpoeHHEe BeecTBay, « XMMUYECKUE PEAKIIUI

Peanunsaumsi eCTECTBEHHO — HAy4YHOW HanpaB/IeHHOCTY 06pa3oBaHNs B paMKax NpoeKTa
«TOYKA POCTA»:
JlabopaTtopnas pabota Ne 23 «Kucnotsl u ocHoBanust; pH cpenbi»
2. JlaGoparopnast pabota No 25 «3JKCepuMEHTAbHOE OMpeeieHue CKOPOCTH XHUMHUYECKON
peaKIm»
3. Jlabopatopnas padora Ne 34 «CpaBHEHHE CHIIBHBIX U CIA0BIX AJIEKTPOIUTOBY

=



TemaTunuyeckoe NaaHMpoBaHKe y4e6HOro npegmeTa « Xumns» ba3oBslii ypoBeHb

10 knacc
Ne n/n Ha3BaHue Tembl, pa3gena HanpasneHwne BocnuTaHuA Konny
€CcTBO
yacoB
1 BBenenue DKOJIOTHYECKOE! 1
@DopMHUpPOBAHUE OCHOB JKOJOTUYECKOW KYJIBbTYPBHI,
COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOT0 MBIIIUICHHUS.
2 Teopus crpoeHus I'park1aHCKO — MAaTPUOTUYECKOE: 3
OpraHMYEeCKUX coeAMHEeHUN | BocnuTanue dyBCTBa TOPAOCTH 332 POCCHMCKYIO
XUMHMUYECKYI0  HayKy, 3a BKJIaJ B  pa3BUTUE
opranndeckor xumun bytiepoa A.M.
3 YrneBoaopoabl u ux |MHTennexkryanpHoe 10
MPUPOJIHBIE UCTOUHUKH YMeHue OOBICHIATH CTPOCHHE M CBOICTBA M3YYEHHBIX
KJIACCOB YIJI€BOJI0POIOB; OTIpEEIIATh ux
MPUHAIJICKHOCTh K KJlaccaM COEIWHEHUH; 0000I1aTh
3HaHUSI M JIeJIaTh BBIBOJBI O 3aKOHOMEPHOCTSIX
VM3MEHEHHUS CBOMCTB BEIIECTB.
DKOJIO0rH4ecKoe
Y4uth coOMI0aTh U BBITIOIHATH IPABHIIA OJI30BAHUS
MIPUPOTHBIM Ta30M B OBITY.
4 Kucnoponcoaepxarue WNuTennexryansHoe: 8
OpraHUYECKUE COCUHEHUS] | YMEeHHEe  OOBSACHATH  CTPOEHHME U CBOMCTBA
KHCIIOPOJIOPTaHUYECKUX COCAMHEHU; HCCIeI0BaTh
CBOIMCTBa BEIIECTB, ONPEAEIATh UX MPUHAIEKHOCTD K
KJlaccaM CO€JIMHEHUH; 000011aTh 3HaHUS W JeNaTh
BBIBOJIBI O 3aKOHOMEPHOCTAX W3MEHEHHS CBOWMCTB
BEILECTB.
DKOJIOTUYECKOE:
Y4uTh NPOrHO3UpPOBaATh U OLEHUBATH MOCIEACTBUS IS
OKpY>Karole cpeapl OBITOBOM M TIPOU3BOJICTBEHHOM
NeSITEIbHOCTH YeNOBEKa, CBSI3aHHOW C mepepadoTKon
KHCJIOPOJIOPTaHNYECKHUX BEIIECTB.
5 A3zoTconepikaniye WNHTrennexryanbHOE: 8
OpraHUYECKUE COCTMHEHUSI | YMEHHE /1aBaTh OINPEICICHUS U3YYCHHBIM TOHSTHIIM;
OMKCHIBATh JIEMOHCTPAIMOHHBIE M CaMOCTOSITEIILHO
MIPOBEJICHHBIE AKCIEPUMEHTBI, HCHOIb3Ysl U ATOrO
pycckuii (pogHON) SI3BIK M SI3BIK XUMHH; OOBSICHATH
CTPOGHHME U  CBOHCTBA  H3YYEHHBIX  KJIACCOB
a30TCOACPIKALX OPraHUUECKUX COETMHEHNI;
Tpynosoe:
CamMocTosATenbHO MIPOBOJIUTH XUMUYECKUM
IKCTIEPUMEHT, COOJI01ast TIpaBuiIa 0€30MacHON paboThI
C OpraHMYeCKMMHU BeIIecCTBaMH U JaO0OPaTOPHBIM
00opy0BaHNEM
6 XuUMHA U KU3Hb NHrennexryaibHOE: 4

YMeHue  xXapakTepus3oBaTh  HM3YyUYEHHBIE  TEOpUHU;
CaMOCTOSITENIbHO ~ JI00BIBaTH ~ HOBOE Uil cebd
XUMHUYECKOE 3HaHHE, UCIOIb3Ysl AJI 3TOT0 JOCTYIHbIE
UCTOYHUKHM WH(POPMALIMU; YUYUTh OKa3bIBaTh MEPBYIO
MIOMOIIb IPY OTPABJICHMSIX, 0’KOTaxX M JIPYrUX TpaBMax,




1a00paTOpPHBIM 000PYTOBAHUEM.

CBA3aHHBIX C OpPraHn4YCCKUMU BCII€CTBAMU nu
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TemaTU4yecKoe NnaHMpoBaHue yue6Horo npeameTa «O6Last XMMUsi» Ba3zoBblii ypoBeHb
11 knacc

Ne n/n

HasBaHue TEMbI,
pasgena

HanpasneHne BocnuTaHus

Kon - BO
YyacoB

[Tepuoanueckuit
3aKOH M CTPOCHHE
aroMa

NuTtemnexryanbHoE:

Ymenue aHAJM3UPOBATbh, CpaBHHBATb,
kiaccuduiupoBarh 1 0000mAaTh GaKkThl U SABICHUS
IPU U3Y4EHHUH MIEPUOINIECKOTO 3aKOHA U CTPOCHUH
aToMma.

I'pa’k1aHCKO — MaTPUOTUYECKOE:

BocnuTeiBaTh 4yBCTBO TOPJOCTH 32 POCCHMCKYIO
XUMHUUYECKYIO HayKy, 3a pa3paboTKy
NEePUOANYECKON CHCTEMbl M  TEPUOIUYECKOTO
3akoHa J/[.M. MeHneneena.

CTpOCHI/IC BCIICCTBA

WuTemiekTyanbHOE!

YMeHue  OOBSACHATH CTPOEHHME U CBOMWCTBA
U3YyYEHHBIX KJIaCCOB HEOPraHMYECKUX M OpPraHM4ecKuX
BEUIECTB; OIpPENENsATh MX MPUHALIEKHOCTh K
KjlaccaM  COeJuHeHuil; BocnuTheiBaTh  yMeHHE
CaMOCTOSITEJIbHO ~ IJJaHUPOBaTh U NPOBOJUTH
XUMUYECKUH 3KCIIEpUMEHT, coOuo/asi IpaBuia
Oe3omacHO  pabOTBl € HEOPraHUYECKUMH U
OpPraHMYEeCKUMM BELIECTBaMU U  Ja0OpaTOPHBIM
000pyIOBaHUEM.

12 (1 u3
pe3epna)

SHCKTp OJIMTUYCCKaA
JUCcoanusa

HuTennexryanpHoe:

BocnuteiBath  yMeHHe — OOBSCHATH  CBOMCTBA
M3YYEHHBIXKJIACCOB HEOPTaHNYECKUX COEIMHEHUM C
TOYKH 3PEHHUS AJIEKTPOJUTUYECKOW TUCCOLMAINY;
OINMCHIBATh JIEMOHCTPALIMOHHBIE U CAMOCTOSTEIILHO
IIPOBEJICHHBIE AKCIIEPUMEHTBI, HCHOIBb3YsS s
3TOr0 pyccKui (pPOAHOM) S3BIK M S3BIK XHUMUH;
KJIacCU(PUITUPOBATh U3yUYEHHBIE OOBEKTHI HUSBIICHUS.
YMeHHe caMOCTOSITEIbHO NMPOBOJUTh XUMHUUYECKUI
AKCIIEPUMEHT, coOMrofasi TmpaBuia Oe30MmacHOU
paboOThl C HEOPraHWYECKUMH U OPraHU4YeCKUMHU
BelIeCTBaMH U J1a00paTOPHBIM 000PYAOBAHUEM.

XUMUYECKHUE peaknuu

NuremiekryanbHoe:

YMeHue oOBACHATH 3aKOHOMEPHOCTH IMPOTEKaHUs
XUMUYECKUX peakuui, IIPOrHO3UPOBATh
BO3MOXXHOCTh UX MPOTEKAHUS HA OCHOBE 3HAHUH O
CTPOEHUM BEUIECTBA M 3aKOHOB TEPMOAMNHAMMUKH;
MOJIEJIMPOBaTh CTPOEHUE MPOCTEHIINX MOJEKYJI
HEOPraHNYECKHUX BEIIECTB.

DKOJIOTMYECKOE:

Y4uTh NPOrHO3UPOBATH U OLIEHUBATH IOCIIEICTBUS
JUISt OKpY>Karoleun cpebl OBITOBOI u

11




‘ HpOHSBOZ[CTBGHHOfI JACATCIBHOCTH YCJIOBCKA.
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