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IHosicHuTeIbHAS 3aNUCKA
B ocHoBy naHHO# pa®ouel mporpamMmsl NoJiokeHa aBTopckas nporpamma O.C. I'abpuensHa no
npenmery «Xumus» 10-11 kmace (Mocksa, Jpoda, 2013) mns oOywarommxcst 10-11 xmaccos
oOmeoOpa3oBarenbHbIX — yupexaeHuil. IIporpamma opueHTHpoBaHAa Ha HCIHOJIB30BaHUE
yueOnuka: ['abpuensa O.C. «Xumus 10 xnacc. ba3oBsrii ypoBens)», poda 2015t
YpoBenb u3yuenus npeamMera — 6a3zoBbiit. O01ee uncio yueoHnbsix yacoB B 10 kimacce 68 u.

(2 gaca B Henenmo), B 11 kimacce 68 4. (2 yaca B Henelto).

Cpok peanuzanuu mporpaMmMbl — 2 Tofa.

I[lnanupyembie pe3yjbTaThbl 0CBOEHHUS Y4e€OHOI0 NpeaMeTa
Nzyuenne xumuu B 10-11 xacce HampaBiIeHO Ha TOCTHIKEHUE CIIEAYIONTUX PE3yIbTaTOB:
JIMYHOCTHBIE:

v B IIEHHOCTHO-OPUEHTAMOHHON c)epe — YYBCTBO TOPAOCTH 33 POCCHICKYIO
XUMHUYECKYIO HAYKy, T'YMaHU3M, OTHOIIIEHHUE K TPYY, LEIEYCTPEMIIEHHOCTD;

v B TpyIOBOIi chepe — rOTOBHOCTH K OCO3HAHHOMY BLIOOPY AabHENIIeH
00pazoBaTesbHON U TPO(PECCHOHATLHON TPACKTOPUH,

v B N03HABATENLHON (KOTHUTHBHOM, UHTEIUIEKTYAILHON) chepe — yMEHHE YIPaBIAThH
CBO€H MO3HABATEIbHON AEITEIHLHOCTEIO.

MeTtanpeaMeTHble:

v MCHOJIb30BaHUE YMEHHUN M HABBIKOB PA3JIMYHBIX BUJOB IO3HABATEIBHOMN JIEATEILHOCTH,
MPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHHS (CUCTEMHO-UH(DOPMALMOHHBIA aHalu3,
MOJENUPOBAHNUE) TSl U3YUCHHSI PA3TIUUHBIX CTOPOH OKPYXKAIOUIEH 1eHCTBUTEIBHOCTH;

v WMCHOJIb30BAaHUE OCHOBHBIX HMHTEJUIEKTYAIBHBIX OIEpaluii: (pOpMyJIUpOBAaHHE THUIIOTES,
aHaJlu3 M CUHTE3, CpaBHEHHE, 000O0IIeHHEe, CUCTeMaTH3alus, BBISBICHHUE MPUYMHHO-
CIIEJICTBEHHBIX CBSI3€H, IIOMCK aHAJTIOTOB;

v\ yMeHHE reHEepUPOBATh HJIEH M ONPEAEIIATh CPEICTBA, HEOOXOMMBIE IS MX PEATH3aIlUH;

v\ yMEHHE ONpENENATh LEIH W 3aJaud JeSTeJbHOCTH, BBHIOMpATh CPEJICTBA peaan3aliii
LE€JU ¥ IPUMEHSTh UX Ha MPAKTHUKE;

v HCIIOJIb30BAHWE Pa3IMYHBIX MCTOYHHKOB JUIA MOJYy4EHHs XMMHUYECKOM HH(POpPMAIUH,
MMOHUMAaHKEe 3aBUCUMOCTHU COAepKaHus M (GOPMBI IPECTaBICHUS HHPOPMAIMH OT 1eeit
KOMMYHUKAIUU U ajJpecara.

IIpeamerHbIe:
1. B mo3HaBarensHOU cepe:

4 AaBaTb ONPCACIICHUA U3YUCHHBIM ITOHATUSAM



v/ OIKCHIBATH JEMOHCTPAI[MOHHBIE U CAMOCTOSITEIIBHO TIPOBEACHHBIE YKCIIEPUMEHTHI,
HCIO0JIb3YS /ISl 3TOIO €CTECTBEHHBIN (PYCCKHM, POJHON) A3bIK U SI3bIK XUMUU;

v/ OIKCHIBATH U PA3JIMYaTh U3yUYCHHBIC KIACCHI HEOPTaHUYECKUX U OPraHUYECKUX
COCIMHEHUH, XUMHUYECKHUE PEAKIINH;

v xiaccu()UIUPOBATH U3yYEHHBIE OOBEKTHI U SIBJICHHUS;

v’ HalJI0aTh JIEMOHCTPUPYEMBIE U CAMOCTOSTEIIHHO TIPOBOIMUMBIE OIIBITHI, XUMHIECKHE
peaxkuuu, IpOoTEKAIOIINe B IPUPOJE U B OBITY;

v/ Jenarth BBIBOJIBI M YMO3AKIIFOUEHHS M3 HAOIIOIEHUH, N3YUEHHBIX XUMUYECKAX
3aKOHOMEPHOCTEH, IPOTrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BELIECTB 110 aHAJIOTUU CO
CBOMCTBAMM M3yYECHHBIX;

v/ CTPYKTYPHPOBATh M3y4EHHBIN MaTepHal;

<

WHTEPIPETUPOBATh XUMUUYECKYIO HH(POPMAIIHIO, MTOTYYEHHYIO U3 IPYTUX HCTOYHUKOB;
v/ OIKCHIBATL CTPOEHUE aTOMOB dlIeMeHTOB [—IV meproa ¢ uCIoabp30BaHuEM
ANIEKTPOHHBIX KOH(UTYpAITUi aTOMOB;
v\ MOJENMPOBATH CTPOEHHE MTPOCTENIINX MOJIEKYI HEOPTAHUUECKUX M OPraHMYECKHX
BEIIECTB, KPUCTAIIIOB;
2. B 11eHHOCTHO-OpHEHTAITMOHHOU cepe:
v'yMEHHE aHATM3MPOBATh M OLIEHUBATH MOCIIEICTBHS JUIS OKPYKAFOIIEH Cpe/ibl OLITOBOM 1
MIPOM3BOJICTBEHHOH JCSATEIHHOCTH YEJIOBEKA, CBA3aHHOU C TTepepadOTKOM BEIIECTB;
3. B tpynoBoii cepe:
v (popMHUpPOBaHUE HABBIKOB ITPOBOIMTH XUMUUECKHIA SKCIIEPUMEHT;
4. B chepe pu3UIECKOM KyIbTYpHI:
v/ OKa3bIBaTh [IEPBYIO MIOMOIIb IIPU OTPABIIEHHUSX, 0KOraX M JPYrUX TPaBMax, CBA3AHHBIX C
BEIIECTBAMU U JJaOOPATOPHBIM 000PYIOBaHUEM.

XUMHUS MMO3BOJISIET (I)OpMI/IPOBaTB HOTpe6HOCTB YCJIOBCKA B KPACOTC U ACATCIBbHOCTHU II0 3aKOHAM
KpaCoOThbI, TO €CTb 3CTCTUYCCKHUEC LICHHOCTH.
Kpr XHUMHHU O6J'IB.I[8.CT BO3MOXHOCTAMUK JIA (I)OpMI/II)OBaHI/If{ KOMMYHUKAaTHUBHBIX I_ICHHOCTeﬁ,
OCHOBY KOTOPBIX COCTAaBJIAIOT IMPOLECC 06].].[6HI/I${, I'paMOTHas p€ib, a HCHHOCTHLIC OPUCHTAIIUN
HaITPAaBJICHBI Ha BOCIIUTAHUC Y YHAILITUXCS:

4 MMPpaBHIILHOT'O UCIIO0JIb30BaHUS XHUMHUYECKOHN TCPMUHOJIOTUHU U CUMBOJINKH,

4 HOTpe6HOCTI/I BE€CTH [OUAJIOL, BBICIIYHIMBATD MHCHHC OIIIIOHCHTA, Y4YaCTBOBATb B

AUCKYCCHUU;
v' cnocoOHOCTH OTKPBITO BBIPAXKATh U APTYMCHTHUPOBAHO OTCTAUBATb CBOIO TOUKY 3pCHUA.

Conep:xanune yueoHoro npeamera 10 kiacca
BBenenne (1 1)
Mertoel HayuHOTO TIO3HaHMs. Habmonenue, npemnosioxenue, runoresa. [lonck

3aKkOHOMepHOCcTel. HayuHbIl skcriepuMeHT. BoiBos,.



JlemoncTpanuu. BuneodparMeHTsl, craiiibl ¢ H300paXeHUIMUA XUMUYECKOH TabopaTopuu,
IIPOBEACHUSA XUMUYECKOTO IKCIIEPUMEHTA.

IIpeameTHble pe3yabTaThl 00y4eHusl, GOpMUPYEMbIE IPU U3YyYCHHUHU pa3ziena: 3HATh/IOHUMATh
MTOHATHA:TUIIOTE3A, HAYYHBIA OKCIIEPUMEHT, HAyYHbIE METObI IIO3HAHUSI BEIIECTB U SIBJICHUMN.
JInyHOCTHBIE pe3yJabTarbl, (GOopMHpyeMble NPH HM3YYCHHH pa3jeia: YyBCTBO TOPAOCTH 3a
POCCUICKYIO HAayKy, BKJIAJl PYCCKMX YYEHBIX B PA3BUTHE XUMHH.

MertanpeaMeTHble pe3yJabTaThl, GOPMHUpPYEMbIE TIPH U3YICHUHU pa3Jiena:

o Ilo3naBareabnble YY]/| -Ymenue omnpenensTh TMOHITHS, CO3/1aBaTb O000OIIEHUS,
yCTaHABJIMBaTh aHAJIOTUH, KJIaCCU(PUIUPOBATh, CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U
KpUTEPUH JUI KJIacCU(UKAIUH, YCTAaHABIIMBAaTh IPUINHHO-CJIE/ICTBEHHBIE CBS3H.

e PeryasituBuble YY]I - YMeHue caMOCTOSITENBHO OMPENENSTh IEIH CBOETO OOYy4eHHs,
CTaBUTH U (OPMYIUPOBATH J1s1 ceOsl HOBBIE 3a7]a4M B yueOe.

e KommynukaruBHble YVY]JI- VYMeHuwe oOpraHu3oBbIBaTh Y4eOHOE COTPYIHHYECTBO

HCOBMECTHYIO ACATCIIBHOCTE C YYUTCIEM U CBCPCTHUKAMU, pa6OTaTI) HHIUBUAYAJIBHO U

B TpyIIIE.

Tema 1. Teopusi cTpoeHusi OpraHuYecKuxcoeanHenuii (6 u)
TeopusscTpoeHUSSOPraHUMYECKHUXCOEAUHEeH U . [I[penmer opranndeckoi
XUMHH. MecTo U 3HaYeHHE OPraHnYecKol XUMUM B CHUCTEME €CTECTBEHHBIX HayK. BajJeHTHOCTb.
Xumuyeckoe ctpoeHre. OCHOBHBIE MOJIOKEHUSI TEOPUU CTPOCHHUS OPraHUYECKHX COCAMHEHUU.
VYraepoaHslil cKeleT opraHuyecko Mosekynbl. KpartHocTh xumuueckoil cBsizu. M3omepus u
HU30MEPBI.

Jemonctpanuu. IlnaBnenue, oOyrivBaHMe W TOpEHHE OpraHWYEeCKUX BemiecTB. Mopenu
MOJIEKYJI MPEACTABUTENEH Pa3IMYHbIX KJIACCOB OPraHMYeCKUX COCTUHEHHIA.

JlabopaTopHble onbIThI. 1. OnpeaeneHrne 31eMEHTHOTO COCTaBa OPraHMYECKUX COCTUHEHUN. 2.
N3roTtoBnenune Mojeneit MOJEKyI OpraHUYECKUX COSIMHEHUN.

IIpenmerHbie  pe3yabTarbl  o0ydeHusi, QopMmupyemble TNpH  H3YYCHHH  paszena:
3HATH/TIOHUMATHXUMHUYECKHE MTOHSATHUS :BEIIECTBA MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS.
3HaTh O MPUYMHAX BBIJICICHUS OPraHUYECKOM XMMHUU B CaMOCTOATEIBHYIO HayKy, TEOpUHU
BUTAJIN3Ma, O POJM OPraHUYECKONM XHUMHUU B CHUCTEME ECTECTBEHHBIX HAyK, KpPaTKui OYepK
HUCTOPUM PA3BUTHS OPraHMYECKOM XWUMHH. 3HAaThb OCHOBHBIE TMOJIOXKEHUsT Teopuun A.M.
bytnepoBa. BnanmeTe mMOHSATHEM «BaJCHTHOCTB», «CTPYKTypHas (opmynay OmpenensiTh
BAJICHTHOCTh VYIJIEPOJIa, BOJOPOJAA, CEpbl, a30Ta B COCAUHEHUSX, CPABHHUBATh IOHATHE
«BAJIEHTHOCTbY» M «CTENEHb OKHUCJICHMS», M3rOTABIMBATh IIApOCTEPKHEBBIE MOJIEIN MOJIEKYI,

3HATb HOPCANOCBUIKHM TCOPUHU CTPOCHUS: paGOTBI IpeAIICCTBCHHUKOB, pa6OTLI A.KCKYJ'IC n



A.Kynepa , *MeTh MOHATUE O FOMOJIOTUU U roMosiorax. OnpenensaTh XMMUYECKOE CTPOEHHUE KaK
MOPSIIOK COEMHEHUST AaTOMOB B MOJIEKYJIE COIVIJaCHO HX BAJIEHTHOCTU. 3HATh pabOThI
A.M.BytiiepoBa, UMETh IOHATUE O U30MEPUU U U30Mepax. IMeTh MoHATHE O B3aMMHOM BIMSHUU
aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEIIECTB U BIMSHUH 3TOTO B3aUMOJCHCTBHS HA XUMHUYECKHE
CBOWCTBa BEIIECTB. YMETh 3allUCHIBATh MOJICKYIISIPHBIC M CTPYKTYpHBIE (POPMYIIBI M30MEpPOB U
TOMOJIOTOB,  ()OPMYIHPOBATh TOJOXKEHHUS TEOPUH CTPOSHHS OPraHMYECKHMX  BEIIECTB
A.M.bytnepoBa. 3HaTh aNrOpuUTM pelIeHUs 3aJad, YMETh pellaTh 3aJadd Ha OIIpelesIeHue
(hopMysT OpraHMYeCKUX COCIUHEHUN IO MAaCCOBOM J0JI€ XHUM. JIEMEHTOB.

MeranpeamMeTHble pe3yabTaThl, GOpMUpPYEMbIE IPU U3YUYEHUHN pa3/ena:

o Ilo3naBareabHble YY]/| -YMmeHue omnpenenstb TMOHITHS, CO3/1aBaTb O0O0OOIIEHUS,
yCTaHABJIMBaTh aHAJIOTUH, KJIaCCU(PUIUPOBATh, CAMOCTOSITENIbHO BHIOMpPATh OCHOBAHUS U
KpUTEPUH JUI KJIacCU(UKAIIUH, YCTAaHABIMBATh IPUINHHO-CJIEICTBEHHBIE CBSA3H

e PeryastuBublie YVY]| - YMeHue caMoCTOSTENbHO OMPEAETATh L€JIM CBOEro 0OydeHMs,
CTaBUTH U (GOPMYITUPOBATH AJIsi ceOsl HOBBIE 3a]1a4ul B yueOe.

e KommynukatuBuble YVY]I- VYMmeHue OpraHm3oBbIBaTh Y4€OHOE COTPYIHUYECTBO U
COBMECTHYIO JICSITEIbHOCTh C YYUTEJIEM U CBEPCTHUKAMH; PabOTaTh MHAMBUAYAIBHO U B
rpyIIe.

JInyHoCTHBIE pe3yabTarbl, (GopMHpYeMble NPH M3YYEHHM pa3jiena: 4yBCTBO TOPIOCTH 3a
POCCHICKYIO HayKy, BKJIaJ] PyCCKUX YUEHBIX B Pa3BUTHE XUMHHU.(DOPMUPOBAHHE OTBETCTBEHHOTO
OTHOUIEHHUS K YYEHHIO, TOTOBHOCTM M CIOCOOHOCTH OOy4aroIUXcsi K CaMOpPa3BUTUIO U

CaMOO6p330BaHI/IIO Ha OCHOBE MOTHUBallUH1 K 06yqumo X IIO3HAHHUIO.

Tema 2. Yri1eBo0poaAbl H UX NPUPOIHBbIE HCTOYHUKH (17 U)

A 1 k a H bl. [IpupomHblii Ta3, €ro coCTaB U NPUMCHCHHE KAaK HMCTOYHUKA SHEPTrUM U
XUMUYECKOTO ChIPbsl. ['OMOJIOTHUYECKHI psJl TPEINeNIbHBIX YIrIIeBOAOpOIOB. M3omepus u
HOMEHKJIATypaalkaHOB. MeTaH M 3TaH Kak MpeacTaBuUTenH ankaHoB. CBoiicTBa (ropeHwue,
peaKiuKk 3aMeIleHHs, MUPOJN3, aeruapuposanue). [Ipumenenue. KpekuHr u w3oMepH3anus
aNKaHOB. AJIKHIIbHBIE paJuKaibl. MexaHu3M CBOOOJHOPAJAMKAIBHOTO TajloreHUPOBAHUS
AJIKaHOB.

A 7 K e H bl. DTUJIEH KaK MpeACTaBUTENb alkeHOB. [lodydeHne 3TuiIeHa B MPOMBIILIEHHOCTH
(mermapupoBaHue 3TaHa) M B Jaboparopuu (meruaparanus dstaHona). CBoiicTBa (ropeHwue,
OpoMUpOBaHUE, TUApATAIUs, TOTUMEpU3aIns, okuciaeHnue pactsopom KMnO4) u npumeHeHue
stunieHa. [lommaytunen. [pomunen. CtepeoperynspHocTs noaumepa. OCHOBHBIC MOHATUS XUMHUH

BBICOKOMOJICKYIIAPHBIX coeguHeHMH. Peakiiun MOJIMMEPpHU3allUH.



Jl u e H bl. byraageH M M30NpPEH KaK MPEICTAaBUTENN AUCHOB. Peakuuy IpUCOEIMHEHHs ¢
y4acTHEM COMPSDKEHHBIX JUEHOB(OpOMHpOBAaHUE, MOJUMEPHU3AIMs, THAPOraJOreHUPOBAaHUE,
ruapupoBanue). HarypanbHblii M CHHTETHYECKUI Kayuyku. Pe3una.

A 1 K U H Bl. AUSTHIICH KaK IpPEACTaBUTENb adkuHOB. llomyueHue anerusieHa KapOHIHBIM
uMeTaHoBeIM criocobamu. [lomyuenunekapOuna xanpuusa. CBolcTBa (ropeHue, OpOMHUpOBaHHE,
rujpaTanysi, TpPUMEpU3aliys) U IPUMEHEHHUE alleTUICHA.

A p e H bl. ben3on kak mpexncraBuTenb apeHOB. COBpEMEHHbIE IMPEACTABICHHUS O CTPOCHUU
6en3oia. CBoiicTBa OeH30I1a (TOpeHHEe, HUTPOBaHUE, OPOMUPOBAHKE) U €T0 IPUMEHEHHE.
HedrrucmocobweenmepepaborTk u CocraB Heptu. [lepepaborka nHedru:
MEpEerOHKa MKPEKUHT. PuOopMUHT HU3ZKOCOPTHBIX HepTenpoaykToB. [loHsATHE 00 OKTaHOBOM
quce.

JemoncTpanumn. [opeHue wmeraHa, 3TuiieHa, aueTwieHa. OTHOLIEHWE MeTaHa, OJTUJICHA,
arieTusieHa U OeH30J1a K pacTBOpaM IMepMaHraHaTa kKajaus u OpoMHoil Boze. [lonydenue sTunena
peaknuei AeruapaTaiii 3TaHoJ]a, alleTUIeHa —TUAPOIN30M KapOuaa kanpuus. Pasnoxkenue
KaydyKa IIpH HarpeBaHMUHU, HCTIBITAHUE MPOIYKTOB Pa3jiokKEeHHs] HaHenpenenbHocTh. Komnekuus
00pa3noB HePTH U HEPTEITPOTYKTOB.

JladopaTopHuble onbIThl. 3. OOHapyXeHHWE HENpPEACNIbHBIX COCAMHEHUNW B IKHJIKHX
Herenponykrax. 4. Ilomydenne u cBoiicTBa areruieHa. 5. O3HaKOMJIEHHWE C KOJUICKIIUEH
«HedTh 1 ipo1yKTHI €€ TIepepaboTKI».

IIpenmerHble  pe3yabTatbl, (opMHUpyeMble TpPH H3YYCHHUU paszjena:  OIpelessTh
MPUHA/IICKHOCTh OPTaHUYECKOTO COSAMHEHHUS K OMPEIeIEHHOMY KIIACCy YIJIEBOJAOPOJIOB, YMETh
OOBSCHATH CBOWCTBA BEILIECTB Ha OCHOBE aHAlM3a COCTaBa U CTPOCHUS MOJIEKYJ, YMEHHE
MIPOTrHO3UPOBATh XMMHUYECKHE CBOMCTBA BEIIECTB, OOBSICHATH YCIOBHSI IMPOTEKAHUS peakiui,
3HAaTh O0JIACTU MPUMEHEHHUS BEIIEeCTB. XapaKTEepU30BaTh COCTaB U OCHOBHBIC HaMpaBlICHUS
MCI0JIb30BaHUS U TIepepabOoTKU MPUPOIHBIX UCTOYHHKOB YTIIEBOAOPOIOB.

JlnuHoCcTHBIE pe3yJbTaThl, GopMUpYyeMble MPU H3YyYCHHH pa3zienia: (OpMUPOBAHHE OCHOB
9KOJIOTHYECKON KYJIbTYPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO HKOJOTHYECKOTO
MBIILJICHHS; PAa3BUTUE OIbITA HKOJOTUYECKH OPUEHTHUPOBAHHOW pe(]IeKCHBHOOIICHOYHOU H
MIPAKTUYECKON JEATENIbHOCTH B >KU3HEHHBIX CHUTYallMsX; OCO3HAHHBIM BBHIOOP M TOCTpOEHUE
JanbHeWIe WHIUBUAYaIbHONW TpaeKTOpuU OOpa3oBaHMs Ha 0a3e OPUEHTUPOBKU B MHpE
npogeccuii 1 mpodeccCHOHANBHBIX MPEINOYTEeHUH.

MertanpeaMeTHble pe3yJabTaThl, GOpMHUpYEMbIE IIPU U3YYEHUHN pa3jiena:

Ilo3naBarenbHble YY]/I- CcMBICIIOBOE 4YTEHHE, YMEHHME ONIPEIENATH IOHITHS, CO3/1aBaTh
0000I1IeHus, YCTaHABIMBATh AHAJIOTUH, KJIACCU(PHUIMPOBATh, CAaMOCTOSATEIBHO BBIOMpPATh

OCHOBAHHUA W KPUTCPUU IS maccmbnxaunn, YCTaHABJIMBATb MMPUYUHHO-CJICACTBCHHBIC CBS3H,



YMEHHE CO3/aBaThb, IPUMEHATh U MPEOOPa30BHIBATh 3HAKM M CHUMBOJIbI, MOJIEIN U CXEMbI JJIS
pemieHusl y4eOHBIX W MO3HABATENBHBIX 33Jad. YMEHHE IPOBOJHUTH, HAOMIONATh M ONHCHIBATH
XUMUYECKUN SKcrepuMeHT. OOBICHATH (PU3MUECKHE CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT
COCTaBa ¥ CTPOCHHSIL.

e PeryastuBabie YVY]/ - YMeHue caMoCTOSTENBHO ONPEAEIATh L€JIM CBOEro OOydeHMs,
CTaBUTh U (HOPMYIHPOBAThH Ui ceOs HOBBIC 337a4d B yueOe, yMEHHE COOTHOCHTH CBOU
JNEUCTBHAS C IUIAHUPYEMBIMM  pe3yiabTaraMH, OCYIIECTBJISATH KOHTPOJIb  CBOEH
JESATEIBHOCTH B MPOLIECCE NOCTHKEHUS pe3ybTaTa.

e KommynukaruBnblie YY]I - YMeHue opranu3oBbIBaTh yueOHOE COTPYIHUYECTBO U

COBMECTHYIO JESTEIBbHOCTh C YUMTEJIEM U CBEPCTHHUKaMH; paboTarh MHIUBUAYAJIbHO U B

rpymnune, PopMHpOBaHUE U PA3BUTHE 3KOJIOTMYECKOTO MBIIIJIECHUS, YMEHUE IPUMEHATH €r0 B

M03HABaTENIbHOM, KOMMYHUKAaTHBHOM, COLIMAIbHON MPAKTHUKE U Po(deCcCHOHATBHON OpUEeHTAluN

Tema 3. Kuciopoacoaep:xamue opranndyeckuecoeauuenus (19 )

Cnoup Tt sl. MeTaHon W 3TAHOJN KaK MPEACTaBUTEIN TPEACIbHBIX OJHOATOMHBIX CITHPTOB.
CpoiicTBa »9TaHOna (TOpeHHE, OKHCJICHHE B ajbAerun, jaeruaparamnus). I[lomydenue
(OpO’KEeHHEMTJTFOKO3bI M THIpaTalldeil 3TWJIEHa) ¥ MPUMEHEHHE JTaHOJa. DTHUIICHIJIUKOIb.
['muuepun kak emie oJuH MpeICTaBUTENIb MHOTOATOMHBIX cupToB. KauecTBeHHas peakius Ha
MHOTOaToMHbIe ciupThl. @ e H o0 1. [lonmydyenne denosna n3 kameHHoro yrisi. KaMeHHbIH yroias u
ero ucnoip3oBanue. KokcoBaHne KaMeHHOTO Yris, BayKHEHMIIHE MPOIYKTHl KOKCOXMMHYECKOTO
Mpou3BOJICTBA. B3aumHOe BiMsiHHE aTOMOB B MoJjeKyie (eHosna (BzauMopelcTBue ¢ OpoOMHOMN
BOJION U ruapokcuaoM HaTpust). [lonydyenue u npumenenue deHoua.

Anpneruas. QopManbaerua U aleTaabIeru] Kak IpeacTaBuTenu aapaeruaos. [lonsTtue o
keroHax. CBoiicTBa (peakiusi OKUCJICHHUS B KHUCIOTY M BOCCTAHOBJICHHSI B CIHUPT, PEAKIUSI
nonukoHaeHcauuu Qopmanpaeruga ¢ denonom). [lomyueHue (OKHCIEHHEM CHOUPTOB) U
npuMeHeHne ¢opmanbaeruia M aneranpaeruaa. DeHonopopManbIeruiHble MJIaCTMACCHI.
TepMOTIIaCTUYHOCTH UTEPMOPEAKTUBHOCTD.

KapOoHoBB €KHUCIOT B YKCyCHas KHCIOTa KaK MPEICTaBUTENb MPEACTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOICTBa YKCYCHOW KHCIOTHI (B3aUMOJEHCTBUE C
MeTajUlaMH, OKCHJaMU METauiOB, THAPOKCHJIAMU METAIJIOB M COJIAIMM;  peakius
stepudukanun). [IpuMeHeHne ykCycHOM KHCIOTHI.

CnoxHbledupbluXHUp bl CroxkHbie 3QUPHI KaK MPOAYKTHI B3aUMOICHCTBUS KUCIIOT CO
cnUpTaMy. 3HA4YeHHE CIOXHBIX dS(QUPOB B TPHUPOJE M IKU3HU denoBeka. OTaerbHBbIC
MPEACTABUTENN KUCIOT MHOTO CTPOEHUS: OJIEMHOBAs, JHMHOJIEBAsl, JIMHOJIEHOBAs, aKkpUioOBasd,

maBeneBasi, OeH3oWHas. JKupbl Kak cloxHbIE 3(QUpPbl TJIMIEPUHA U JKUPHBIX KapOOHOBBIX



KHUCIIOT. PacTuTENbHBIE U JKUBOTHBIE JKMPBI, UX COCTAB. [ MAPOJIN3 UM OMBUIEHUE )XUPOB. MbLIa.
Cunrernueckue Mmotomue cpeactBa (CMC). Ilpumenenue XUpoB. 3aMeHa JKUPOB B TEXHHUKE
HETUILEBBIM ChIPHEM.

Y ruae B o a sl [louarue o6 yrieBomax. ['mioko3a Kak MpeACTaBUTEIb MOHOCAXapUIIOB.
[TonsiTHe 0 ABOMCTBEHHOMN (DYHKIIMU OPraHUYECKOTO0 COEAUHEHUS Ha IPUMEPE CBOMCTB TJIIOKO3bI
KaK ajJbJeruia 1 MHOTOATOMHOTO CIIUPTa — allbAETU0CIUPTA. bpoxkeHue rioKko3bl. 3HaueHHue
U IpUMEHEHue TIioko3bl. Dpykro3za Kak u3oMep Iioko3bl. Caxapo3a Kak NpeICTaBUTENb
mucaxapunoB. IIpousBoacTBo caxapa. Kpaxman u 1memiono3a Kak — IIpeACTaBUTENH
nonucaxapunoB. CpaBHEHHE UX CBOWHCTB U Ouonoruueckas poJib. IlpuMeHeHue »3Tux
MOJINCAXapPUIOB.

JemoncTpanun. OkucieHue cnupTa B anbjaeruja. KauecTBeHHble peakiid Ha MHOIOATOMHbIE
criupthl. Komnekuus «Kamennspii  yrosnby. Komiekuuss MOpoayKTOB KOKCOXHMHYECKOTO
npou3BoJicTBa PacTBOprMOCTh (eHOsIa B BOJIe IIPU OOBIYHON TeMIepaType M MpU HarpeBaHUU.
KauectBennsie peakuuu Ha (eHon. Peakius cepeOpsHOro 3epkaia ajabJAEeTUAOB U TIIOKO3BL
OxucrneHue anpJerujioB W TIIIOKO3bl B KHUCIOTY C nomoulbio ruapokcuaa menu (ID).
KauectBennas peaknus Ha kpaxman. Komnekuus s>upubix macen. Kosuekuusi mmactmacce u
n3aenuii n3 Hux. Koueknust nCKyCCTBEHHBIX BOJIOKOH

W wznennii u3 Hux.

JlaGopaTtopHbie onbIThI. 6. CBOMCTBa ATUIOBOTO cniupTa. 7. CBoMCTBa raunepuHa. 8. CBolcTBa
dbopmanpaeruga. 9. CpolictBa ykcycHod kucioTel. 10. CpoiictBa xupoB. 11. CpaBHeHHE
CBOMCTB PacTBOPOB MbLIa M CTHpaibHOro mopomka. 12. CpoiictBa ritoko3bl. 13. CpoiicTBa
Kpaxmasna.

IIpenmerHble pe3yabTaTbl, QOpMHUpYyEeMble TPU HU3YYEHHHU pas3jena: 3HaTh KIIAcChl
KHCIIOPOJICOAEPKAIUX ~ OPraHUYECKUX COCIMHEHUW W ONpeAeNiATh  IPUHAJUICKHOCTh
OpraHMYECKUX COCJAMHEHUH K KJaccy CIHUPTOB, (DEHOJIOB, KHUCIOT, aibJIETHIOB, KETOHOB,
CIIOXHBIX 3(PUPOB, YTIEBOJOB. YMETh OOBSCHATH CBOICTBA BEIIECTB HA OCHOBE aHAllM3a COCTaBa
U CTPOCHHS MOJIEKYJ, YMEHHE IMPOTHO3UPOBATh XUMHUYECKHE CBOWCTBA BEIIECTB, OOBSICHSTH
YCIIOBHSI MPOTEKAHMS PEAKLMil, YCTaHABJIMBATh 3aBUCUMOCTh MEXJIYy CBOMCTBAMU BEUIECTB,
crocobaMy WX TOJy4eHUS W TPUMEHEHHs. YMEHHUE MPOBOJIUTH, HAONIIOIATh M OMHCHIBATH
XUMUYECKUN SKCIIEPUMEHT. XapaKTepHU30BaTh COCTAB U OCHOBHBIE HAIIPABJICHUS UCIIOJIb30BaHUS
KHCIIOPOJICOAEPKALIUX OPraHUUECKUX BEIIECTB B MPOMBIIILIEHHOCTH.

JInuHocTHBIE pe3yJbTaThbl, GopMUpyeMble MPU H3YyYCHHH pas3fena: (OpMUPOBAHHWE OCHOB
JKOJIOTUYECKON KYJIbTYPBl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO JKOJIOTHUECKOTO
MBIIUICHHS]; PA3BUTHE OIbITA IKOJOTHYECKH OPUEHTHUPOBAHHOM MPAKTUUECKOU JEATEIbHOCTH B

JKU3HCHHBIX CUTYyaAlUAX; 0CO3HaHHBIN BLI60p U TOCTPOCHUC JalbHEHIIeH HHﬂHBHHyaHLHOﬁ



TpaeKTOpUU 0O0pa3oBaHUs Ha 0aze OPUEHTHPOBKH B MHpe Ipodeccuil u mpodecCHoHaTbHBIX
MIPEATIOYTECHUN.
MertanpeaMeTHble pe3yJabTaThl, GOPMHUpPYEMbIE TIPU U3YUCHUU pa3Jiena:

e [Ilo3naBareabHbie Y Y]l — CMBICIOBOE YTEHUE, YMEHHUE ONPEIECIATh MOHATHS, CO3/1aBaTh
00001IeHNs, YCTaHABIMBATh aHAJIOTUH, KJIACCH(PUIIMPOBATh, CAMOCTOSITEIHHO BHIOMPATH
OCHOBAaHHUS M KPUTEPUU Ul KIacCU(PUKAIMM, YCTAaHABIUBATH IPUYUHHO-CJIECTBEHHbIE
CBSI3U, YMEHHUE CO3/1aBaTh, IPUMEHATh U MPE0OPa30BbIBATH 3HAKH M CUMBOJIBI, MOJCIH U
CXEMBI /ISl pelIeHHs] yUeOHbIX U MO3HAaBaTeIbHBIX 3a/1a4. 3HATh BO3JEHCTBUE CIIUPTOB U
(eHONIOB Ha >)KMBOW OpraHU3M. YMETb OOBACHATH OMOJOTHYECKYIO POJIb KApOOHUIBHBIX
COEIMHEHUH, KApOOHOBBIX KUCIOT 3(pUPOB U KUPOB U YIIIEBOJIOB.

e PeryastuBnablie YVY] - YMeHue caMoCTOSTENbHO ONPEAEATh LEJIM CBOEro OOy4deHMs,
CTaBUTh U (HOPMYIUPOBATh JAJs ceOs HOBbIE 3aJaudl B yuyeOe, yMEHHE COOTHOCHUTH CBOU
JNeUCTBUS € IUIAHUPYEMBIMH  pe3ylbTaTaMHu, OCYIIECTBIATh KOHTPOJb  CBOEH
JeSITEeIbHOCTH B MPOIIECCE TOCTHXKEHUS pe3yabTara.

e KommynukaruBuble YY]/[ - YMeHwe opraHu3oBbIBaTh y4eOHOE COTPYIHHYECTBO U
COBMECTHYIO JICITEIbHOCTh C YUYUTEJIEM U CBEPCTHUKaMH; padoTaTh MHAWBUIYAIbHO U B
rpynme, @opMHpOBaHUE U PA3BUTUE SKOJOTMYECKOIO MBIIUICHUS, YMEHHE
NPUMEHATh €ro B II03HABATEIbHOW, KOMMYHUKATHBHOW, COUMAIBHON TIPAKTUKE U
npodeccuoHanbHOM oprueHTanuu. HabmonaTs U ONMUChIBaTh XUMHUYECKHA IKCTIEPUM EHT C

IIOMOIIBIO POAHOIO A3bIKA U A3bIKda XUMHH.

Tema 4. Azorcoaep:kanme oprannueckuecoequnenns (9 )

A M U H bl. MeTWIaMUH KakK MpEJCTaBUTENb anu(aTUYECKUX aMHHOB W AHWIMH —KakK
apomartnyeckux. OCHOBHOCTh aMUHOBB CPaBHEHUH C OCHOBHBIMUCBOWCTBAMH aMMHaKa. AHWINH
U erOCBOMCTBA (B3aMMOJICUCTBHE C COJISIHOW KHCIOTOW M OPOMHOM BOJ0i). B3anMHOe BiIusiHUE
aTOMOB B MOJIEKYJIaXOPraHUYECKUX COCIMHEHUI Ha npumepe aHunuHa. [lonyyenue anuimnHa no
peakuunH. H. 3ununa. [IpumMenenne anuivHa.

AMMUHOKMUCIO T bl. [IMIMH MaNaHUH KaK NPEACTaBUTEIUIPUPOJIHBIX aMUHOKHUCIOT.
CBoiicTBa aMHUHOKHUCIOT Kak aM(OTEPHBIX OPraHUYECKHX COEIWHEHUH (B3aMMOJAEWCTBHE CO
mejgoYaMun  Kucaotamu). OCOOEHHOCTH IMCCOIMAIMH aMHHOKHCIOT B BOJHBIX pacTBOpax.
bunonsipusie noHbl. OOpazoBaHWE TMOJHUMIENTHAOB. AMHUHOKANPOHOBAas KHUCIOTa Kak
MPEACTABUTENb CHUHTETUYECKUXaMUHOKHUCIOT. [loHATHE O CHHTETHMYECKMX BOJIOKHAX Ha
MpUMepeKanpoHa. AMHMHOKHCIOTHI B TMpUPOJE, HXOWOJOrHYeckas poib. He3zameHUMbIE
aMUHOKHUCIOTHLD € 1 k u. benku kak monumnentuabl. CTpykTypa 6emkoBbIX MoJiekyn. CBoicTBa

OCIKOB (FOpCHI/IC, ruapoJjin3, IBCTHBIC peaKLII/II/I). buonoruueckas POJIb OCIIKOB.



HyxkneuHnoBb € KHcCIaoTBhl. HykiienHOBbIE KMCIIOTHI KaKIOJIUHYKIEOTHABI. CTpoeHue
nykineoruaa. PHK u JIHK B cpaBHeHuu. X posib B XpaHEHHMM M Iepeladye HacCleICTBEHHOU
uHpopmanuu. [ToHsTHE O TEHHOM HH)KEHEPUN HOMOTEXHOJIOTHH.
'eneTndyecKkassCBIA3bPMEKIYKIACCAMUOPIraHM4Ye€CKNUXCOEIUHEHHI.
[ToHATHE O TEHETUYECKON CBSI3UN N€HETUYECKUX PSAaX.

JdemoncTpaumnu. B3anmoielicTBMe aMMyaKka M aHWIMHA C COJISTHOM KUCIOTOM. Peakuust aHunmHa
c OpomHuoiiBojoi. JlokazaTenbCcTBO HaMW4Ms  (PYHKIHOHAIBHBIX TPYII  BpPacTBOpax
aMUHOKHUCIIOT. PacTBopeHue u ocaxnaeHue OenkoB. lI[Berneie peakiuu OenkoB. ['openue
NITUYBErO Iepa uiepcTssHod HuTH. Mogaens mosnekynsl JIHK. Ilepexonapl: 3TaHOI — 3THIIEH —
STUJICHTJIUKOJIb — 3TUieHraukonaT™Meu (I11); aTanon — 3tananb —>3TaHOBasI KUCIIOTA.
JladopaTopubie onbIThl. 14. CBolicTBa OEIKOB.

IIpakTHyeckas padora Ne 1. Pemrenne skcriepuMeHTaIbHbIX 3a/1a4

0 UJIeHTU(UKALUN OPTAaHUYECKUX COETUHEHUH.

IIpenmerHble  pe3yabTarbl, GQopMHupyeMble MpH  HM3YyYEHMM pas3fefia:  OINpeAemsTh
MIPUHA/UIEKHOCTh ~ OPraHUYECKOT0 COEJUHEHUs K KIIAcCy a30TCOAEPKAIUX OPraHWYECKHUX
BEIIECTB, YMETh OOBSCHATH HX CBOMCTBAa Ha OCHOBE aHajlM3a COCTaBa M CTPOEHUS MOJIEKYI,
yYMEHHE NpPOTHO3MPOBaTh XMUMHUYECKHE CBOMCTBA BEIIECTB, OOBSCHATH YCIOBUS MPOTEKAHUS
peakiuii, ycTaHaBIMBATh 3aBUCUMOCTh MEXIy CBOMCTBAMU BEIIECTB, CIOCOOAMHU MX IMOJIyYEHUS
U TpUMEHEHHUs. YMEeHHE MPOBOAWTH, HAOMIOAATh M OMHCHIBATH XUMHUYECKHH ASKCHEPUMEHT.
XapakTepu3oBaTh COCTaB M OCHOBHBIC HAIIPABIICHUS HCIIOJIb30BAHUS aMHHOB, aMUHOKHUCIOT,
0€TKOB B MMPOMBIIIJICHHOCTH U METUIIIHE.

JInyHoCTHBIE pe3yJbTaThl, GopMUpYyeMble MPU H3YyYEHHM paszzenia: (OpMUPOBAHHE OCHOB
9KOJIOTUYECKOW KYIbTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO HKOJIOTMYECKOTO
MBILUICHHS]; PA3BUTHUE OIbITA YKOJIOTMYECKH OPUEHTHUPOBAHHOM MPAKTUYECKOW JESATENIbHOCTU B
KU3HEHHBIX CUTYallMAX; OCO3HAHHBIA BBIOOP U TMOCTPOEHHE IallbHEWIIEeH WHAMBHUAYaIbHOU
TpaekTopuu oOpa3oBaHUsl Ha 0a3ze OPUEHTUPOBKH B Mupe mpodeccuii u npodeccnoHambHbIX
MPEeANOYTECHUH.

MeranpeaMeTHble pe3yabTaThl, GOPMUPYEMbIE IPU U3YUYCHUHU pa3fena:

e IlosnaBareabnble Y'Y/l — CMBICIOBOE YTCHHUE, YMEHHUE OINPENEIATH NOHATHSA, CO31aBaTh
0000111eHus], YCTaHABINBATh aHAJIOTUH, KJIACCU(PULIMPOBaTh, CAMOCTOSATENILHO BBIOMpATh
OCHOBaHMsI M KPUTEPUU Ul KJIaCCHU(PUKALMU, YCTAaHABIMBATH MPUYMHHO-CIIEICTBEHHbIE
CBSI3U, YMEHHUE CO3/1aBaTh, IPUMEHATh U MPeoOpa30BbIBaTh 3HAKK U CHMBOJIbI, MOJIENIU U
CXEMBbI ISl pelieHus] ydeOHBIX M MO3HaBaTeNbHBIX 337a4. PackpbiBaTh OMOJIOTHYECKYIO

POJib aMUHOB, aAMUHOKHUCJIOT, 6CJ'IKOB, HYKJIICHMHOBBIX KUCJIOT..



e PeryasituBnble YY]/I - YMeHue caMOCTOSTENBHO OMPEAETATh LIEIH CBOETO OOydeHHS,
CTaBUThb U (HOPMYIUPOBATh Ui ceOs HOBBIC 3a7a4d B yuyeOe, yMEHHE COOTHOCHTH CBOU
JNEUCTBHAA C IUIAHUPYEMBIMM  pe3yiabTaraMH, OCYILECTBJIATb KOHTPOJIb  CBOEH
JEATENBHOCTH B IIPOLIECCE TOCTHKEHUS pe3yibTara.

e KovmmyHukaruBHble YVl - YMeHUE OpraHu30BbIBaTh y4COHOE COTPYTHUIECTBO U

COBMECTHYIO JEATEIBHOCTh C YYUTEIEM M CBEPCTHUKAMH; pabOTarh WHAMBHIYAILHO M B

rpymnue, PopMUpOBaHUE U PA3BUTHE 3KOJIOIMYECKOTO MBIIIJICHUS, YMEHUE IPUMEHATH €r0 B
MO3HABATENbHOM, KOMMYHMKAaTHBHOW, COLMalIbHOM NpakTHUKe U  MpodeccrnoHalbHON
opuenTanuu. Habmronare 1 onuckIBaTh XMMHUYECKUHM SKCIIEPUMEHT € TIOMOILBIO POJHOTO SI3bIKA U

SA3bIKa XUMHHU

Tema 5. Xumusi u xu3Hb (16 q)

[ITmacTtTMacce uBOJTOKH a [lomumepuzanus U MOTUKOHIACHCAITUS KaK CIIOCOOBI
MOJYYEHHsT CHHTETHYECKMX BBICOKOMOJEKYIIAPHBIX coequHeHHH. IToaydeHrne MCKYCCTBEHHBIX
BBICOKOMOJIEKYIISIPHBIX COEAMHEHHH XUMHYECKOM MOIU(UKAIMENR MPHPOIHBIX IOJHUMEPOB.
CrpoeHune mnoJMMEpOB: JIMHEHHOE, MPOCTPAHCTBEHHOE, ceTyaTtoe. lloHATHEe O mMmiacTmaccax.
TepmoruiacTH4HbIE W TEPMOPEAKTUBHBbIC  moJuMepbl.  OTHOenbHBIC — MPEACTABUTEIN
CHHTCTUYECKUX M  HMCKYCCTBCHHBIX  IOJIUMEPOB:  (DEeHOIOPOPMAIbACTHIHBIC  CMOJIbI,
MOJMBUHUIXJIOPU, TedsoH, meutynoun. [loHsTHE O XMMHUYECKHX BOJIOKHaX. HaTypaibHbie,
CHHTCTUYECKHE W HCKYCCTBEHHbIC BOJIOKHA. KiaccuduKaius u OTACIbHBICIPEICTABUTEIIH
XAMHYECKMX  BOJIOKOH:  aleTatHoe  (TPHALCTATHBIMINENK) W  BHCKO3HOE  BOJIOKHA,
BUHUJIXJIOPUAHBIE(XJIOPUH), TOJMHUTPUIbHBIE(HUTPOH), MOJHaMUAHbIC (KampoH, HAaMIoH),
oy dupHbIe (J1aBcaH).

® e pw™eHTB. DepMeHTHI KaKk OMOJIOTHUECKHE KaTaTH3aTOPhIOCTKOBO# Tpupoabl. [ToHsATHE O
pH cpenbl. OCOOEHHOCTH CTPOCHUSIM CBOMCTB (CENEKTUBHOCTh U 3()(HEKTHBHOCTD, 3aBUCHMOCTh
AedcTBUsS OT Temmeparyppl W pH cpeapl pactBopa) (EpMEHTOB T[MO0 CPaBHEHHUIO C
HCOPraHWYEeCKUMH  Karaiu3aTopamMu. Poiib  (EpMEHTOB B IKHU3HEICSITEIBHOCTH JKHUBBIX
OpraHU3MOB HUIIPOU3BOJICTBE.

B u T awmu H bl [TonsTre 0 BuTaMmuHax. Bupl BUTaMUHHON HeocTaToYHOCTH. Kiaccubukanms
BUTaMUHOB. Butamun C Kak MpeacTaBUTEb BOJOPACTBOPUMBIX BUTAMHHOB M BUTAMHUH A Kak
MPEICTaBUTEI )KUPOPACTBOPUMBIX BUTAMHHOB.

I' o p M 0 H bl [ToHATHE 0O TOPMOHAX KaK OHOJOTMYECKH aKTHBHBIX BEIIECTBAX, BBHIMOIHSAIOIINX
SHIOKPHHHYIO PETY/ISIINIO KU3HEAEITETbHOCTH OPraHU3MOB. BaskHeliiie cBOMCTBa TOPMOHOB:

BBICOKas (I)I/I3I/IOJ'IOFI/I‘{€CK8.}I AKTUBHOCTDb, AMCTAHIITMOHHOC ,Z[CI‘/’ICTBI/IC, GBICTPOC pa3pyumcHuc B



TKaHsAX. OTAenbHbIE TPEACTABUTEINM TOPMOHOB:MHCYAMH U aapeHanuH. llpodumaktuxa
caxapHoro nuabera. [ToHATHE O CTEPOUIHBIX TOPMOHAXHA IIPUMEPE MOJIOBBIX TOMOHOB.
Jlex apcTB a. JlekapcTBeHHAs! XUMHUSA: OT AITPOXUMHUU U (HapMaKOTEPANHH 10 XUMHOTEPATIHH.
Antubnotukn u gucbakrepmo3. HapkoTmueckue BemectBa. Hapkomanus, Goppba ¢ HEW u
po(UITaKTHKA.
Pemenune 3a1ay 10 OpraHvMm4YecKoW XHUMHU U Penienue 3a1a4 Ha BBIBOJ
(GopMyIBl OPraHWYECKUX BEUIECTB MO IMPOIYKTaM CTOpPaHHs WMACCOBBIM JOJSIM 3JIEMEHTOB.
Jemoncrpanun. Kosiekiusi IuiactMacc, CHHTETMYECKMX BOJOKOH W U3JENUNH U3 HUX.
Pa3noxxeHne nepokcuaa BOJOPOAA C MOMOLIBIO MPUPOJHBIX OOBEKTOB, COAEPIKAIIMX KaTajlazy
(cipoe msica, coipoit kaptodens). Komnekmus CMC, conepsxamux 3H3uMBI. VcribiTanne cpenbl
pactBopa CMCunnukatopHoit Oymaroi. Kostekuusi BUTAaMUHHBIX TpernapatoB. VcmbiTanue
cCpembl  pacTBOpa  acKOpOMHOBOW  KHCJIOTHI ~ WHAMKATOpHOW  Oymaroi.  HcmbiTanue
anTeyHOromnpernapara HHCYJIMHA Ha OeloK.
JlabopaTopHble onbIThI. 15. 3HAKOMCTBO ¢ 00pa3IaMu MIACTMACC, BOJIOKOH U Kay9yKOB.
IIpakTHyeckas padoraNe2. Pacnio3HaBaHHe IJIACTMACC U BOJIOKOH.
IIpenmerHble  pe3yabTaTtbhl, (QopMHUpyeMble TpPH  HU3YYEHHUU paszjena:  OIpelessTh
MPUHAVICKHOCTh OPTaHUYECKOTO COCAMHEHMsSI K OMOJIOIMYECKH aKTUBHBIM BELIECTBaM, YMETb
OOBSACHATH CBOMCTBa ()EPMEHTOB, TOPMOHOB, BUTAaMHUHOB Ha OCHOBE aHajHM3a COCTaBa H
CTPOEHHMS MOJIEKYJ, YMEHHE ITPOTHO3MPOBATh XUMHUYECKHE CBOMCTBA BEIIECTB, BO3ACHCTBUE Ha
OpraHusM, OObSICHATH JeHCTBUE (HEPMEHTOB, YCIOBHS pEaKLUi, yCTaHABINBATh 3aBUCUMOCTD
MEXy CBOMCTBAMH BEILECTB, CIIOCOOAMM MX IMOJYYEHUS U MPUMEHEHHs. YMEHHUE MPOBOJIUTH,
HaOMOaTh U OMKCHIBATh XUMHUYECKHH SKCIEPUMEHT. XapaKTepU30BaTh COCTaB U OCHOBHbBIC
HaIpaBJICHUS UCIOJb30BaHUs ()EPMEHTOB, BATAMUHOB, TOPMOHOB B (papMalleBTUKE, MEAUIINHE,
3HaYeHUE B OMOJIOTHH .
JlnuHocTHBIE pe3yJbTaThl, GopMUpYyeMble MPU H3YyYCHHH pa3zienia: (OpMUPOBAHHE OCHOB
9KOJIOTUYECKOW KYJIbTYpPhl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOIO
MBIIUICHHS]; PA3BUTHE OIbITA YKOJIOTHYECKH OPUEHTHUPOBAHHOM MPAKTUUECKOU JIEATEIbHOCTH B
KU3HEHHBIX CUTYallMAX; OCO3HAHHBIA BBIOOP U TMOCTPOEHHE IallbHEWIIEeH WHAMBHUAYaIbHOU
TpaekTopun oOpa3oBaHUS Ha 0a3e OPUEHTHPOBKHM B MHUpe npodeccuil u mpodeccu OHAIbHBIX
npeanouyreHuil. iMers mpeacraBieHre o HopMax 3KOJOTMUECKOro 1 0e30MacHOro oopalieHus ¢
JIEKapCTBEHHBIMU IpENapaTaMH.
MertanpeaMeTHble pe3yJabTaThl, GOpMHUpPYEMbIE IIPU U3YUCHUU pa3jiena:

e [Ilo3sHaBarenbHble YY/[ — CMBICIIOBOE UTEHUE, YMEHUE ONPEACIATH MOHATHUS, CO3/1aBaATh

0000111eHus], YCTaHABINBATh aHAJIOTUH, KJIACCU(UIIMPOBaTh, CAMOCTOSATENILHO BHIOMPATh

OCHOBAaHUA U KPpUTCPUUN IJIA I(J'IaCCI/I(I)I/IKaI_II/II/I, YCTaHaBJIMBATh NNPUYHUHHO-CIICACTBCHHLIC



CBsI3U, YMEHHUE CO3/1aBaTh, MPUMEHATh U MPEOOPA30BHIBATH 3HAKH U CUMBOJIBI, MOJIENIU H
CXEMBbI ISl pemeHusl y4eOHBIX M MO3HABaTENbHBIX 331a4. PackpbiBaTh OMOIIOTHYECKYIO
pOJb YIIEBOAOB. 3HATh OHOJIOTUYECKYIO pPOJb (EPMEHTOB, TOPMOHOB, BHUTaMHHOB,
JIeKapcTB. XapaKTepu30BaTh IPUMEHEHHE JIEKApCTB B TEPAIUU.

PeryasituBubie YY]I - YMeHHE caMOCTOSATEIBHO OMPENEIATh LETU CBOEro OO0ydeHHs,
CTaBUTh U (HOPMYIHPOBAThH Ui ceOs HOBBIC 337a4d B yueOe, yMEHHE COOTHOCHTH CBOU
NEUCTBUSL € IUIAHUPYEMBIMU  pe3ylbTaTaMH, OCYIIECTBISATh KOHTPOJb  CBOEH
JeSITEIbHOCTH B IPOLIECCE TOCTHXKEHUS pPe3y/abTara.

KommynukatuBubie YY]I - YMeHHE OpraHi30BbIBaTh yi€OHOE COTPYAHHYECTBO U

COBMCCTHYIO ACATCIBHOCTH C YUUTCIIEM U CBCPCTHUKAMMU; pa6OTaTb HHIWBUAYAJIIBHO W B

rpymnune,

IM03HABaTEIIFHOM,

CDOpMI/IpOBaHI/Ie " Pa3sBUTUC SKOJIOTUYCCKOTO MBINIJICHHUA, YMCHUC IPUMCHATE €T0 B

KOMMYHUKAaTUBHOM,  COLMAIbHON  MpakTUke U  IpoeCcCUOHATHHOU

OpUCHTalH. Ha6J'IIO,ZIaTB M OIIMCHIBATh XUMHYCSCKHI OKCIICPUMECHT C IIOMOIIBIO POAHOIO A3bIKa U

SA3bIKa XUMHH.

Temarudeckoe manuposanue 10 kiaace

Neni/n Kitace, Tema KosmmuecTBo 4acoB Ha N3y4eHUE TEMBI
o U3MEHEHUS 1o
aBTOPCKOM paboueit
IporpaMme porpaMme
10 kaacc 68 68
Beenenue 1 1
1 Teopus crpoeHus 4 2 yaca u3 pe3epBa BbleJIeHbI 6
OpraHUYECKUX Ha u3y4deHue teM «Pemenue
COeIMHEHU N 3aja4 Ha omnpenesienue Gopmyi
OpPraHUYECKHUX COCTUHEHHH 10
MacCOBOH JI0JI€ XHM.
DJeMEeHTOB» U 3a4eT I10
W3YYEHHOU TeMe.
2 VYraeBo10poibl U UX 17 - 17
MIPUPOIHBIE HICTOYHUKHU
3 Kucnopoaconepxaiue 14 2 yaca U3 pe3epBa BbleJIeHbI 19

OPraHn4cCKuc
COCIUMHCHHUA N UX
IpUPOIHBIC HCTOUHUKHU

HA U3y4YeHHue TeM:
«Mpria 1 CMCx»-1u.;
«Pemmenue 3a1a4 Ha
omnpeneneHue Gopmyi
OpPraHUYECKHUX COCTUHEHHH I10
MPOAYKTaM CTOPaHUs U
OTHOCHUTENBHOM TIIOTHOCTH»-
l1u.;

3 yaca B3AThI U3
nocJjenywineid TeMmbl Ned 1iis1
«Pemmenue 3a1a4 Ha
omnpeneneHue Gopmyin
OpPraHUYECKHUX COCTUHEHHH T10
MPOAYKTaM CTOPaHUs U




OTHOCHUTEIILHOM MIOTHOCTH-
14.; cucreMaru3anuy U
000011IeHs 3HAHUI 110 TEME
«Kucnopoaconep:xaniue
OpraHuYeCcKHe COECIUHEHUsD - 14
U TIPOBEJICHUE

Kontponbhoit padoTsl Ne2

«Kucnopoaconepxamue
OpraHUYECKHE COEIMHEHUsI»- 1.
4 AzoTocoaepxaiue 12 «l'eHeTnueckas cBA3b MEXIY 9
OpraHHyYecKHe KJIacCaMH OPTaHUYECKUX
COCIUHCHUS coeaUHEHI»- 4. BMecTO 24.

«0O000menue u
cuCTeMaTH3aIus 3HaHUHM O
KHCIIOPO/I- ¥ a30TCOIePKAIINX
OPraHUYECKUX COCTUHECHHIX» U
«KontponbHas padota Ne 2 no
teMe «Kucimopon- u
a30TCOJIepIKaIe OPTaHUIECCKUE
BEIECTBA» UCKIIOYCHEI, TAK KaK
KOHTpPOJIbHAs paboTa 1Mo
KHCIIOPOJICOACPIKAIITUM
COCMHEHUSM MTPOBOINIIACH B
MpEbIAYIIEN TEME, a IO TEME
«A3oTconaepKaiue
COCAMHEHUS MPETyCMOTPEH
3ader- 1.

5 XHUMHUS U )KU3HB 10 6 yacoB u3 pe3epBa Bbl/ieJI€HbI 16
HA U3y4YeHHue TeM:
«ButamMuHbI»-14.;
«JlekapcTBan-1u.;
«O060011eHNEe 3HAHMH 3a KypC
10 xknacca»-24.;

«HToroBasi KOHTPOJIbHAS
pabora»-1y.

«HToroBoe 3aHATHE O KypCy
10 xnacca»-14.

Kpome Toro usmenena
MOCJIE0BATEIBHOCTh U3YyYCHHS
TEM, a UMEHHO TeMa
«[ImacTmacchl 1 BOJIOKHa
U3y4aeTcs nepes TeMoi
«DepMEHTBI».

6 Peseps 10 - -

YyeOHo-TEeMaTHYECKHI MJIaH

ITpakTnyeckux pabot — 2. JlaboparopHbIx onbITOB — 15. KOHTpoIbHBEIX paboT — 3.

Tema Bcero JeMoHcTpanuu JlaGopaTopusie | IIpakTnye | KoHTpOnbHBI
4acoB ONBITHI CKHe ¢ padoThI




padoThI

BBenenne 1 BuneodparmeHTsI, calipl
N300paKEHUSIMHI XUMHUYECKOH
nabopaTopuu, MPOBEICHUS
XMMHYECKOTO HKCIIEPUMEHTA.
Teopus 4 Konnexuus mpupoaHsIx, Jlol. 3ager 1o TeMe
CTpOEHHUS WCKYCCTBEHHBIX M CHHTETHYECKHX Omnpenenenne 1 «Teopus
OpTraHUYECKUX OpraHWYeCcKUX COCIMHEHH, 3JIEMEHTHOTO CTpOCHUS
COE/IMHEHUH MaTEepHAJIOB U M3JETHI 13 HUX. cocraBa OpraHUYecKuxX
OmnpenerneHne SIEMEHTHOTO COCTaBa OpraHU4ecKuX COETMHEHUID»
OpraHM4ecKux coequHeHui. [InaBienue, | coequHEeHHH.
o0yriuBaHue U ropeHue opranuueckux | JI.o2.
BEILIECTB (Ha IMpUMepe caxaposbl). H3rorosienue
MojIeNneil MOJIeKyI
OpraHn4ecKux
COeAMHEHHUH
YrneBoaoposa 17 Komnekius BemecTs 1 MaTepuaios, JL.o3. KonTponbHast
Bl U UX MOTY4aeMbIX Ha OCHOBE IIPUPOAHOTO OOHapyxeHue pabora Ne 1
NpUpOAHBIC rasa. HETIPEACIIbHBIX 10 TEMC
UCTOYHUKHU [lapocrepxHeBbien 00BEMHBIE MOJIETI | COSMHEHHUN B «YTneBouopo
MOJIEKYJI IIEPBBIX IIPEICTaBUTENEH KUITKAX JIBI»
Kiacca ankaHoB. Dusnueckue CBOWCTBA | He(TENpoIyKTax.
ra3000pa3HbIX (pomaH- Jl.o4. Ilonyuenue
OyTaHOBasiCMeCh B 3a)KUTAJNIKe), )KUAKUX | M CBOMCTBA
(Oen3uH) u TBepABIX (MapaduH) aleTuiIeHa
aJIKAaHOB: arperaTHOE COCTOSIHUE, JL.o5.
pacTBOpUMOCTb B Bozie. [ opeHne O3HakoMIIeHHE C
npornaH-OyTaHOBOM cMecCH (3aKUrajika). | KOJUIEKLIHeH
OTHolIEHNE aJIKaHOB K PacTBOPY «Hedtp
HepMaHraHara Kanus 1 OpoMHOH Bofe. Y MPOJIYKTHI ee
[llapocTepikneBas 1 00bEMHAsS MOJENH | MEpepabOTKU».
MoJeKyiIbl 3TiiaeHa. Komnekuus
«[TonuaTnneH u U31EMUSIN3 HETO».
T'openue sTunena.
Mogenu (mapocTepKHEBbBIE U
obbeMHas) Monekynl,3-0yranuena u 2-
MeTmi-1,3-0yraguena (u3ompeHa).
PaznoxxeHue kayuyka Ipu HarpeBaHHH,
HCTIBITaHKE TIPOAYKTOB Pa3JIOKEHUs Ha
HenpeaenbHocTh. Komnekimu
«Kayuyku», «Pe3suHa 1 usfenus U3 Heey.
Mogenu (mapoctepKHEBast 1 00beMHast)
MOJIEKYJIBI alleTHIICHA.
T'openue auerunena.
O6BpemMHast MOJENb MOJIEKYITBI O€H307a.
I'openue 6en3omna. OTHOmEHNE OeH30Ia
K
OpOMHOI (MOIHOIT) BOJE U PaCTBOPY
TIepMaHraHaTa Kanus (Ha IpuMepe
TEeXHUIECKUX PACTBOPHUTEIEH,
COJIEPIKAIINX apeHBI).
O6pa3oBanne He()TIHOH TICHKH Ha
MOBEPXHOCTH Bobl. OOHApyKEeHME
HETIpeeTbHBIX COSANHEHNH B MKHUIKIX
HePTETPOayKTaX.
Kucnoponcon 14 Monenu (mapocTepKHEBBIE U JL.o6. CpoiicTBa KonTponbnas
epxalue 00BEMHBIE) MOJIEKYJI CITUPTOB! STHIIOBOTO pabora Ne 2
OpraHHvecKue METaHOJa, 3TaHOJIa, STUIICHTIINKOIS 1 crimpra. 7. TI0 TeMe
COEIMHEHUS U rimunepuna. [lomydenue sTuneHa n3 CaoiicTBa «Kwucnopoaco
nx 9TaHoIa. ['minepuna JieprKalme




IIPUPOJHBIE I'openue stanona. Bzaumozelicteue JI.o8. CpoiicTBa OpraHUYECKUE
HCTOYHUKH JTaHoNa (hopmanberum. COEIMHEHUS»

C HaTpHUEM. J1.09. CoiictBa

Komnexnus «KameHHBIH yrons». YKCYCHOMU

Kommeknust npoaykToB KHCIIOTHI

KOKCOXUMMYECKOTO POU3BOACTBA. Jl.o. 10. CgoiicTBa

OObeMHast MOZIENb MOJIEKYIHI (peHoa. JKUPOB.

PactBoprMocTh peHONa B Bozie pu JL.oll.

KOMHATHOW TeMIeparype U Mpu CpaBHeHune

HarpeBaHuM. CBOICTB

BzanmopeiictBue (heHoMa ¢ pacTBopom pacTBOpOB MbLIa

IeI0Yu ¥ OPOMHOM BOZIOM. U CTUPAJIBHOTO

KauectBennas peakmus Ha (eHOT ¢ TIOpOIIIKa

xnopunom sxenesa (I11) Jl.o12. CgoiicTBa

Mopenu (1apoctepKHEBBIE U TJTFOKO3BI.

00bEMHEBIE) MOJIEKYII METaHAJIS U Jl.o 13. CoiicTBa

STaHaJ. Kpaxmaia

O3HaKOMJIEHHE C KOJJICKIIUEH

IUTacTMAacC ¥ U3JIeNIUH U3 HUX.

[Nonyuenue cinoxnoro 3¢hupa peaxkuue

sTepupuKaImm.

KOHHCKHHS{ MAIICBBIX )XUPOB U MACECII.

PacTBOpUMOCTB )KHUPOB B OPraHUYECKHX

N HCOPraHNMYCCKUX PaCTBOPUTEIIAX.

Usrorosnenue Mpiia. Komiekust

00pa310B MPUPOIHBIX MAXy4IHX

a¢upHbIX Macen. Koytekius )Xuakux u

TBEPABIX MOIOLIMX cpeacTB. CpaBHEHHE

MOIOIIUX CBOMCTB pacTBOPOB MbLIa U

CTUPAIBHOTO MOPOIIIKA.

B3auMmozneiicTBue IIII0KO3bI M Caxapo3bl

¢ ruapokcuaom meau (I1).

Komnekius kpaxmanaocoaepKamiux

HpPOIYKTOB
Asoroconepx 12 Mopnenu (11apocTepKHEBbIE U Jl.ol4. CgoiictBa | Ilpaktruec | 3auer mo Teme
ammue 00bEMHBIC) MOJIEKYJI METHJIAMHHA U 6enKoB Kas pabora | 4
OpraHuYecKue aHmnuHa. OU3HYecKre CBOHCTBA Ne 1. «A3zotocomep
COEIMHEHUS aHWIMHA: arperaTHOE COCTOSTHUE, LIBET, «Upentud | xamue

3amax, OTHOIIEHHE K BOJIE. MKaLust OpraHu4ecKue

Komnekiust aHMIMHOBBIX KpacuTenel u OpraHu4ec | COCIMHEHHUS

IIPenapaToB Ha OCHOBE aHWJINHA. KHX

BsaumopeiictBue aHuiInHAa C COEIMHEHU

KuciiotaMu. B3anmopeticteue
ra3000pa3HBIXMETHIIAMHUHAUXIIOPOBOIOP
oma. OTHOIIEHNE aHUIIMHA K OPOMHOM
(momHOI) BOIE.

ATmTeuHbIe Tpernaparsl, CoAepIKaIie
aMUHOKHCIIOTBL.

YakoBKH OT IPOJYKTOB, COAEPKAIINX
AMUHOKHUCIIOTHI U MIX CONU (TIPOTYKTHI
MMUTaHUS, COEPIKAIIIHE BEIIECTBA C
komamu E620 — riryraMuHOBast
kucinota, E621 — riryramMuHaT HaTpus,
E622—525 — niiyraMuHaThl APYrux
metaiioB, E640 — rimnmn, E641 —
neinmH). JlokazaTenbcTBa
aM(pOTEepPHOCTH AMHHOKHCIIOT.
JenaTypamus pacTBopa KypruHOTo Oenka
TO]T IEHCTBUEM TEMIIEPATYPHI,
PACTBOPOB COJIEH TSKEIBIX METAILIOB U
sTa”ona. ['opeHne nTuasero nepa,
MISPCTSHON HUTH U KyCOUKa

»




HaTypaibHOM Koxkd. L[BeTHBIE peakiuu
0eNKOoB.

Monens monekynsl JIHK. O6pasimbt
MPOJYKTOB, MOJTY4YEHHBIX U3
TpPaHCTEHHBIX (HOPM pacTeHUH U
JKUBOTHBIX. JIeKapCTBEHHBIE CPEICTBA U
MpenapaThl, U3TOTOBJICHHBIE C
TOMOIIbIO TEHHON HHKEHEPUH.
[lepexoa: aTaHoN -3TUNEH-
STUJICHTJIUKOIb

Xumud u
JKU3Hb

10

JlexapcTBEHHBIE CPEACTBA, CO/IEpIKALIIHE
tdepmentsr: «[lermcuny, «Me3um»,
«®Dectan» u ap. CTUpaibHBIE TOPOLIKH
(ymakoBkH), coneprkaine (epMeHTHI.
JlelicTBHE CHIPOTO M BAPEHOTO
Kaprodens WK Msica Ha pacTBOp
MIEPOKCHJIa BOIOPO/A.

OOpa3upl BATAMUHHBIX NPENapaTos, B
TOM YHCJIE TIOJIMBUTAMHUHEL.
dotorpadun KUBOTHBIX U JFOJEN C
pa3nuuHbIMHA (OPMaMH aBUTAMHUHO30B.
UcnbiTanue cpensl pacTBopa
ACKOPOWHOBOM KHUCJIOTHI.

HcnpiTanue anteyHoro npenapara
MHCyJIMHA Ha Oenok. Kosekuus
TOPMOHAJIBHBIX ITPENapaToB.
Jomarinsisi, 1abopaTopHas 1
ABTOMOOMJIbHAS ANITEYKH.

Konnexmus HCKycCTBEHHBIX IONTUMEPOB,
IUTaCTMAcCC M U3JICNUH U3 HUX.
Komnnexmust MCKycCTBEHHBIX BOJIOKOH U
n3aenuii u3 Hux. PacnosnaBanue
HATYpaJIbHBIX BOJIOKOH
(x70muaTOOYMa)XKHOTO U JIBHSHOTO,
MIETTKOBOT'O M IIEPCTIHOT0) U
HCKYCCTBEHHBIX BOJIOKOH (aLIeTaTHOTO,
BHUCKO3HOT'0) TIO OTHOIICHUIO K
HATpEBaHMIO U XUMUYECKUM PEaKTHBAM
(KOHIICHTPUPOBAHHBIM KHCIIOTaM U
EeJI0uaMm).

Komnexmust cuHTeTHYECKUX U
TTOJIMMEPOB, TUIACTMACC U U3IENUI U3
HuX. Komneknus: CHHTeTHYeCKIX
BOJIOKOH W U3JIENTUH U3 HUX.

JLo. 15.
3HAaKOMCTBO C
obpasiaMu
IJ1acTMacc,
BOJIOKOH 1
Kay4yKOB.

IIpaxTudec
Kas pabora
Ne 2.
«Pacmno3na
BaHHE
MJ1aCTMAcC
u
BOJIOKOH»

KonTponbHast
pabora Ne 3
«HTorosast
KOHTPOJIbHAS
pabotay

Ocobennoctu conep:;xkanusi o0yyenus xumuu B 11 kiacce.
B cpenneit (monHoi) 1mikosae oOycnoBIeHb! CIENUPHUKON XUMUU KaK HAyKH U MOCTaBIEHHBIMHU
uenssMu. OCHOBHBIMU MpoOJieMaMH XUMUH SIBJISIFOTCS M3Yy4E€HUE COCTaBa M CTPOEHUS BEIIECTB,
3aBHCUMOCTH MX CBOMCTB OT CTpOEHHMs, MOJIydEeHHE BEIIEeCTB C 3aJaHHBIMU CBOIiCTBaMu,
UCCIIeIOBAaHUE 3aKOHOMEPHOCTEH XMMHUYECKHUX peaklUui W MyTel YNpaBlIeHUS UMHU B LENAX
MIOJTy4eHUs BEIIECTB, MarepuaioB, sHepruu. [loaromy B paboueil mporpamme 1Mo XuMHUH HaITHA
OTpa’keHHE OCHOBHBIE CO/IepKaTeIbHbIC IMHUU:

«BeliectBo» — 3HaHHSA O COCTaBe H CTPOCHUN OPraHU4YCCKUX BCIICCTB, HX Ba)KHEHUIIINX
(pI/IBI/I‘-ICCKI/IX U XUMHWYCCKHNX CBOﬁCTBaX, OMOJIOTHYECKOM JEHCTBUM.




«XUMHUYecKas pCakuus» — 3HaHHUA 00 YCIOBHUAX, B KOTOPLIX HNPOABIIAIOTCA XUMHYCCKUC
CBOMCTBaA OpraHn4cCKux BCIICCTB, criocobax YIIPaBJICHUA XUMUYCCKUMU ITPOLICCCAMU.

«[IpumeHeHre BewIECTB» — 3HAHUA M OMNbBIT IPAKTUYECKOM JEATEIBHOCTH C
OpraHMYECKUMU BEILLECTBAMH, KOTOPbIE Hanboee 4acTO YNOTPEOIIAIOTCS B
MIOBCEIHEBHOM JKM3HU, IIMPOKO HCHOJB3YIOTCS B NMPOMBIIUIEHHOCTH, CEILCKOM XO35HCTBE, Ha
TPAHCIOPTE.

«I3BIK XMMHMH» — CHCTEMA BaXHEHIIMX IMOHATHM XMMHU W TEPMUHOB, B KOTOPBIX OHU
ONMCBHIBAIOTCS, HOMEHKJIaTypa OpPraHMYECKUX BEIIECTB, T. €. MX Ha3BaHUsA (B TOM YHCIE U
TPUBHAJIBHBIE ), XHMUYECKUE (POPMYIIBI U YPAaBHEHHM S, a TAKKE MTPaBUIIA MTEPEBOIa HHPOPMALIUH C
€CTECTBEHHOT'O S13bIKa Ha SI3bIK XUMHUHU U 00paTHO.

OO0mas xapakrepucTuka yuedHoro npeamera B 11 kiaacce
ConeprkaHue Kypca XMMUM Ha 0230BOM YPOBHE TO3BOJIHT:

— COXPaHUTh AOCTATOYHO LEJOCTHBINA U CUCTEMHBIN KypC XUMHH, KOTOPBIA
(hopMUpOBaJICs HAa TPOTSHKEHUU JCCSATKOB JIET, KAK B COBETCKOM, TaK M B POCCUMCKON
IIKOJIE;

— 0CBOOOJUTH KypC OT M3JIMIIHE TEOPETU3UPOBAHHOTO U CIOKHOTO Marepuana, Jjs
0TpabOTKH KOTOPOTO TPEOyeTCsl HEMaJIO BPEMEHH,

— MaKCHUMaJIbHO COKpaTUTh Ty OIHUCATENIbHYI0 4YacTb B COJEp)KaHUU y4eOHOU
JTUCLMIUIMHBI, KOTOpas HOCUT CYryO0O YacTHBIM XapakTep M YMECTHa, cKopee, AJis
MPOGUITBHBIX IITKOJ M KJIACCOB;

— BKIIOYUTh B KypC Marepuall, CBSI3aHHBIM C IOBCEIHEBHOM MW3HBI YEJIOBEKA, C
Oyayuiel nmpodeccnoHaNIbHON EATENbHOCTHIO BBITYCKHUKA, KOTOpas HE UMEET SPKO
BBIPAKEHHOM CBSI3U C XUMUEH.

JINYHOCTHBIMM Pe3yJILTATAMM U3yUCHHUS MpeaMeTa « XUMUS SBJISIOTCS CIEAYIOIUe YMEHUS:

- - B IIGHHOCTHO-OPMEHTAllMOHHOM cdepe — UyBCTBO TOPIOCTH 32 POCCHICKYIO
XUMHYECKYIO HayKy, F'yMaHU3M, OTHOILLIEHUE K TPYAY, LIeJICYCTPEMIICHHOCTb;

- - B TPYIOBOU cepe — TOTOBHOCTh K 0CO3HAHHOMY BBIOOPY JNanbHeIIel 00pa3oBaTenbHOM
1 podeccnoHaIbHOMN TPAaeKTOPUH;

- - B [I03HABATEJILHOM (KOTHUTUBHOM, HHTEIIEKTYalbHOU) chepe — yMEHUE YIpaBisiTh CBOEH
MM03HABATENLHOM JIEATENIbHOCTBIO.

—  MeranpeaMeTHBIMH Pe3yJbTATAMH OCBOCHUS BBIITYCKHHMKaMH OCHOBHOM  IIKOJIBI
IPOTPaMMBI TT0 XUMUH SIBIISIOTCSL:

— - UCIIOJIb30BaHME YMCHHUH W HABBIKOB PA3JIMYHBIX BUJIOB IO3HABATEIBHOM NESTEIBHOCTH,
NPUMEHEHHH OCHOBHBIX METOZIOB TIO3HAHUS (CHCTEMHO-WH()OPMALMOHHBIN aHAaJH3,
MOJIETTMPOBAHKE) ISl M3YYCHUS PA3IMYHBIX CTOPOH OKPY)KAIOIIEH 1eHCTBUTELHOCTH;

— - HCIOJIb30BaHUE OCHOBHBIX HMHTEIUICKTYaJbHBIX OIEpalil: (GOPMYTUPOBAHUE TUIOTE3,
aHaJIM3 W CHUHTE3, CpaBHEHHME, OOOOIIEHHE, CHCTEeMAaTH3alMs, BBISIBIEHUE NPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

— - yMEHHe reHepHpoBaTh UJIEH U ONIPEJIENIATh CPEICTBA, HEOOXOAUMBIE IS MX pealu3aliu;

— - YMEHHE OINpeIeNaTh eI U 337a4u AeATeIbHOCTH, BEIOMpATh CPECTBA PeaTu3alvy Lelu
Y TIPUMEHSTH MX Ha TPaKTUKE;

— - WUCIONB30BaHHME DPA3IMYHBIX MCTOYHUKOB ISl MOJYYEHHsS XHUMHUYECKOH WH(opManuu,
MOHMMaHHE 3aBUCHUMOCTH COJIEpXaHUs U (OPMBI MpenCcTaBlIeHUs] HHPOPMAIIUN OT IieNeit
KOMMYHHUKAIIMU U apecara.

—  IlpeameTHble pe3yabTaThbl M3Y4YE€HUS XUMHH IMPEAOCTABIAET YUEHHUKY BO3MOXHOCTh Ha
CTYIIEHU CpeIHEro (IIOJTHOro) 00I11ero 00pa3oBaHus HAyIUTHCS:

— B mo3naBarenwHOU chepe:



- 1aBaTh OIPEAEICHUS NU3yUYECHHBIM MTOHATHUSM;
- OIIMCBIBATh JIEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO ITPOBEIEHHBIE SIKCIIEPUMEHTHI,
HCIO0JIb3YS /ISl 3TOIO €CTECTBEHHBIN (PYCCKHM, POJHON) A3bIK U SI3bIK XUMUU;

- OIIMCBIBATh U Pa3InyaTh U3y4EHHbIE KIAaCChl HEOPraHUYECKUX U OPTaHUUYECKUX
COEJIMHEHU I, XUMUYECKHUE PEaKIUy;

- KJIacCu(pUIMPOBATH U3y4YE€HHBIE OOBEKTHI U SBJICHHUS;

- Ha0JIOaTh AEMOHCTPHPYEMBIE U CAMOCTOSITEIILHO MPOBOANMBIE OTIBITHI, , XAMHUECKHUE
peaxkiuu, IpOoTEKAIOIINe B IPUPOJE U OBITY;

- JIeNaTh BBIBOJBI M YMO3AKIIOUEHUS U3 HAOII0IEHUH, U3YYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEN3YUYEHHBIX BEILIECTB 110 aHAJIOTUU CO
CBOWCTBAMM M3yYECHHBIX;

-CTPYKTYPHPOBATh U3y4YEHHBI MaTepua;

- UIHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIIHIO, TOTYYEHHYIO U3 IPYTUX UCTOYHHUKOB;
- OIIUCBIBATh CTPOEHUE aTOMOB 1-4-TO MepHOJ0B C UCIOJIB30BAHUEM DJIEKTPOHHBIX
KOH(UTrypanuii aToMoB;

- MOJIEJINPOBATh CTPOEHUE NMPOCTEUIINX MOJIEKYJl HEOPraHUUYECKUX U OPraHUYECKUX
BEIIECTB, KPUCTAJIIOB;

B 11eHHOCTHO-OpHEeHTallMOHHOH cdepe

— aHaAJIM3UPOBATh U OIIEHUBATh MOCIIEICTBHS JJIs1 OKpY>Karoueil cpebl ObITOBON U
MIPOM3BOJICTBEHHON JESATEILHOCTH YeJIOBEKa, CBA3aHHOM C epepadoTKON BEIIECTB.

B tpynosoii chepe —

MIPOBOJUTH XUMUYECKHH SKCIIEPUMEHT.

B cdepe pusnueckoit KynbTypsl —

OKa3bIBaTh IIEPBYIO IIOMOIIb IIPX OTPABJICHUAX, 0’KOTaX U APYIMX TPaBMaxX, CBS3AHHBIX C
BEIIIECTBAMU U JIA0OPATOPHBIM 000PYTOBAHUEM.

COAEPKAHUE U3YHAEMOI'O KYPCA

11 KUIACC
Temal IlepuommueckuiizakoHUC TpOEHHEATOMA(6Y)

OtkpeiTue J. U. MeunneneeBoiM Ilepuoauueckoro 3akoHa.llepBrie
MOMBITKU KJIACCU(PUKAINN XUMHUYECKUX IEMEHTOB. BakHelue moHsaTusi XUMHUH: aToM,
OTHOCHUTEJIbHAsA aTOMHasi U MojeKyisipHas maccbl. OtkpeiTue . Y. MenneneeBbim
IIepuonuueckoro 3aKOHa. [Tepuonuueckuii 3aKOH B hopmynupoBke
J.1.Menneneena.

Ilepuonuueckass cuctrema J.MU. Meunngeneena. Ilepuoauueckast cucrema
J. N. MenneneeBa kKak Tpaduyeckoe OTOOpak€eHHE MNEePUOAUUYECKOr0 3aKOHaA.
Paznuunble BapuaHThl NEPUOAUYECKON cuUCTeMbl. llepuonsl U rpymnnel. 3HaueHUE
NEPUOANYECKOI0 3aKOHA U NEPUOTNYECKOM CUCTEMBI.

NpOTOHBI W HEUTpoHbl. M3otombl. M30Tonmel Bomopona. DIJIEKTPOHBI . DJIEKTPOHHAs
000J10UKa. OHepreTu4ecKuit YPOBEHB. Opbutanmu: su p. d-OpOuranu.
Pacnipenenenue SNEKTPOHOB MO  JHEPIEeTHYECKMM YPOBHSAM U OpOUTAIISAM.
DNeKTpOHHBIE KOH(PUTYypallMd aTOMOB XHUMHYECKHUX DJJIEMEHTOB. BaneHTHbIe
BO3MOXHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

Ilepuonuueckuii 3akoH U cTpoeHHe aromMa. COBPEMEHHOE ITOHATHE XHUMHYECKOrO
snemenTa. CoBpeMeHHass (OpPMYIUPOBKA MepUoAWYEcKoro 3akoHa. [Ipuunna
MEPUOIMYHOCTA B H3MEHEHUU CBONCTB XHUMHUYECKUX dIIEMEHTOB. (OCOOEHHOCTH
3aM0JIHEHUS DHEPreTUUYECKUX ypOBHEH B AJIEKTPOHHBIX 000JI09Kax
aTOMOBIEPEXOHBIXAJIEMEHTOB. DJIEKTPOHHBIECEMENCTBAIEMEHTOB: S-UP-
aneMeHThI;d-uf-3J1eMeHThI.

Jemoncrpanuu. Paznuunsie popmel [leprnonnueckoit cucremsl /.M. Menneneena.



Tema2.Ctpoennesemectna(18u4)

KoBanenTHass xmMudeckass  CBsi3zb. lloHATHE O KOBaJIeHTHOW cCBsi3u. OO1mmas
SJIEKTpOHHAsi mnapa. KpaTHOCTP KOBaJIEHTHOM CBSI3U. OJEKTPOOTPULIATENIBHOCTb.
IlepexpbiBaHuEe dIEKTPOHHBIX oOpOUTanel. o-un-cBa3u. KoBajeHTHas moJisipHas W
KOBaJICHTHASI HEIOJISIpHAsE XUMUYEeCKue cBa3u. OOMEHHBIN U JIOHOPHO-aKIIENTOPHBIN
MEXaHU3Mbl OO0pa30OBaHUs KOBAJIEHTHOW CBs3U. BemiecrBa MOJIGKYISIPHOTO |
HEMOJIEKYJISIDHOTO  CTpPOEHHUsl. 3aKkOH IIOCTOSHCTBa COCTaBa JUIsl  BELIECTB
MOJIEKYJISIPHOTO CTPOEHHUSI.

Mounasgs xumuueckass cBsi3b. KarnoneinaHnonsl. IOHHaAs CBSI3b MEECBOMCTBA.
HoHHasg CBsI3p Kak KpalHMM Ciy4yail KOBAJE€HTHOM MOJISIpPHON CBA3U. DopmylibHas
enuHuna BemecTBa. OTHOCUTENIBLHOCTD JICJICHUSI XUMUYECKUX CBA3€H HA THUIIBI.
MeTannuueckass XuMuueckas cBiA3b. OOmme Qu3nyeckue CBOMCTBa
METAJJIOB. 3aBHUCHUMOCTBH JJIEKTPOMPOBOJHOCTH METAJIOB OT Temneparypbl. CriiaBsbl.
UepHble U 1IBETHBIE CILJIABHI.

ArperaTHble COCTOsSSHUS BemecTBa. ['a3pl. 3akoH ABOragpo Jjs ra3os.
MonsipHbIii 00bEM Ta3000pa3HBIX BemlecTB (MpUH.y.). KuakocTu.

Bomoponnas xumuueckass cBsi3b. BopopomHass cBA3b, Kak OCOOBIM ciydai
MEXMOJIEKYJISIPHOTO B3aMMOJICUCTBHUA. MexaHu3M ee oOpa3oBaHHUsS W BIMSHHAE Ha
cBoMcTBa BemiecTB (Ha mpuMepe Bojawl). Mcmonp3oBaHue BOABI B OBITY W Ha
MPOU3BOJICTBE. BHYTpU-MoneKysipHas BOJOPOHAs CBSI3b U €€ OHOJIorudecKast poib.

Tunel KpUucTanauudeckux pemeTok. Kpucrammueckas pemerka. loHHbIE,
METAIINYECKHEe, AaTOMHBIE W  MOJICKYJISPHBIE  KPHUCTAJUTMYECKHUE  PEIICTKH.
Amnmorponiusi. AMop(dHBIE BElIECTBA, UX OTIIMYUTEIIHFHBIC CBOMCTBA.

Yuctele BemecrBa U cmecu. CMeCH M XMMHYECKHE COEAUHEHUs. | OMOreHHbIE U
rereporeHHrle cMecu. MaccoBass W OObEMHasi JOJIU KOMIIOHEHTOB B CMECH.
MaccoBass nosnsi npuMmeceid. PerieHune 3aJaB Ha MAacCOBYIO [JOJIIO IIPUMECEH.
Knaccuduxanus BemecTB no CTeNeH!u UX YUCTOTHI.

JucnepcHbiecuctembl. [loHsitTue naucniepcHo cucrtembl. JlucnepcHast ¢a3za wu
nucriepcuoHHasi cpena. Kiaccudukamuss  aucnepcHblx — cucteM.  KosmouaHsie
JUCIEPCHBIE CUCTEMBL. 30U W TeIU. 3HAYEHHUE JUCIIEPCHBIX CUCTEM B IPHUPOJAE U KU3HU
YeJI0BeKa.

JdemoncTpauuu. Mojenp KpHUCTAULIMYSCKON pemieTKu xJjopuaa Harpus. OO0pasib
MHUHEpPAJIOB C HWOHHOM KpUCTAJUIMYECKOM  PELIeTKOM: KalbLMTa, raaura. Mopenu
KPUCTAJUTMYECKUX PEIIECTOK «CyXOrojibAaa» (MW Moja), aaMasa, rpaduTa (MM KBapia).
Mopens MolsipHOTO OObeMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BOAbI. JucCTHILIsLMS
BoAbl. OOpaslbl pa3lIUYHBIX JAUCIEPCHBIX CHCTEM: SMYNbCHH, CYCHEH3UH, a’po30iieH,
reneiuzoneit .Koarymsanus. Cunepesuc. ekt Tunnans.

JlabopatopHble ombiThl. 1. OnpexneneHue CBOWCTB HEKOTOPBIX BELIECTB HA OCHOBE THIIA
KpUCTAJIMYECKOW pemeTku. 2.0O3HakOMJIEHHE C KOJUIEKUUEH MOJIMMEpOB, IUIACTMAacC M
BOJIOKOH W wu3aenuid u3 Hux. 3. JKécrtkocTh BOAbl. YcTpaHEHHE KECTKOCTH BOJBI.
4.03HaKOMJIEHHE C MUHEPAJIbHBIMU BOAaMHU. 5.03HAKOMIIEHUECAUCTIEPCHBIMUCUCTEMAMMU.
IIpakTnueckoezanaTueNel. [lonyueHue u pacno3HaBaHHE Ta30B.

Tema3.Onexrpomutiyeckasaucconuamms(19q)

.PacTBOpbl Kak TOMOI€HHBIE CHUCTEMBI, CO-CTOSIIIME M3 4YaCTHUILl PACTBOPHUTEIIS,
pacTBOPEHHOI0 BEIIeCTBAa M MPOAYKTOB HX B3aUMOJEHCTBHUs. PacTBopeHue Kak
(bU3NKO-XUMHYECKUH mpoliecc. MaccoBasi J0Jisi pacTBOPEHHOTO BeEIIeCTBa. THIBI
pacTBOpoB. MossipHast KOHIEHTpalus BellecTBa. MuHepanbHble BOJIbI.
TeopUsAPNEKTPOIUTHUYECKOUTUCCOIUAIHU U IIESKTPOIUTBIMHEIIECKTPOI
uThl. CTeNeHbpIIeKTpOIUTHYeCKoancconanu. CUiibHbIE U ClIa0ble AJICKTPOJIUTHI.
YpaBHeHUs1 AJIEKTPOIUTHYECKON JIMCCOIIHAIINH. MexaHnuzmM JIMCCOIIMAIINH.
Crynenuaras guccouunanus. BomopoaHsiil mokas3aresnb.



Kucnorel B cBeTe TEOpHH DICKTPOJIUTHUECKON aucconmanuu. OOmme cBoicTBa
HEOPraHUYECKUX M OPraHUYEeCKUX KHUCIOT. YCJIOBUS TEUYECHUS PEaKIUNd MEXKIYy
SJIEKTPOJUTAaMHU 110 KoHIA. Crenuduueckue CBOWCTBA a30THOM, KOHIICHTPHPOBAHHOU
CEpPHOU U MYPABbUHOW KHUCIIOT.

OcHOBaHMS B CBETE TEOPHUHU IICKTPOIUTHYECKON TUCCOIUALINY, UX KJIacCH(PUKALHIS U
o01e cBoiicTBa. AMHUHBI, KaKk OpraHudeckue ocHoBaHus. CpaBHEHHE CBOICTB amMMMaKa,
METWJIaMUHA U aHUJIWHA.

ConuB cBeTE€ TEOpUH DIIEKTPOJUTUYECKOM JIMCCOLMALIMU, UX Kilaccu(pUKauus u
oburue cpoiictBa. Conu Kucibie U OCHOBHBbIC. CoOJIM OpraHMYeCKUX KUCIOT. Mpuia.
DJIEKTPOXUMUYECKUM Ppsifi HANPSDKEHUH METAJUIOB W €r0  HMCIIOJIb30BaHHUE  JJIsl
XapaKTEPUCTUKU BOCCTAHOBUTEIILHBIX CBOMCTB METAJJIOB.
I'uapomus.Cnyuauruaponuzacosei. Peakumscpensi(pH)BpacTBOpaxruipoanu3y0Iuxc
siconeit. ' maponnu3 opraHnyeCcKux BEUIECTB, €r0 3HAYECHUE.

JdemoncTpauum.
HcnpiTannepacTBOPOBIIEKTPOIUTOBUHEIIEKTPOIUTOBHAIIPEAMETIMCCOLUAIINN.3aBUCH
MOCTBCTEHEHUDJIEKTPOIUTHYECKONIUCCOMAIIMNYKCY CHOMKHUCIIOTBIOTpa30aBIeHUSIPACTB
opa.lTpuMepbIpeakiniinoHHOrooOMeHa, uIy LUXCOOpa30BaHUEM OCaJKa, ra3a UiIn BOIBI.
XrMH4YECKHE CBOICTBA
KHUCJIOT: B3aUMO/ICHCTBHECM ETalIaMH,0 CHOBHBIMUHaM () OTEPHBIMHUOKCHIAMH,0 CHOBAHU S
MH(TIIeTTOYaMHUUHEPACTBOPUMBIMHUBBO/IE ),COISIMU. B3anMoeiicTBue a30THOW KHCIIOTHI C
Menbto. PaszbaBnenuecepHoid KucinoTbl. OOymiiMBaHWE KOHIIEHTPUPOBAHHOM CepHOM
KHCJIOTOM caxapo3bl. XuMmuueckue CBOMCTBA LIEJIOYEH: peakuyst
HeUTpanu3anuu,B3auMoAeHCTBUECKUCIOTHRIMUOKCHAaMU, COIsIMU. Pa3io)keHueHepacTBo
PUMBIXBBOAECOCHOBAHUUTIPUHATPEBAHU Y. X MM YE€CKHECBOMCTBACOJICH: B3aMMOICHCTBUEC
MeTaUIaMU,KHUCIIOTaMU, IIeJI04YaMu,CAPyTrUMUcoIsaMu. I uaponus KapOua
Kanpius. M3ydennepHpacTBOpOBIHAPONM3YIOMIMXCS  COJICH:  KapOOHATOBIIEIOYHBIX
METaJUIOB, XJIOPU/IA U alleTaTa aMMOHHUSL.

JIabGopaTopHbIEONBITHI.

6.03HaKOMJIEHHE C KOJUIEKIIUEN KUCIIOT.

7. IlomydyeHue v CBOMCTBa HEPACTBOPUMBIX OCHOBAHUM.

8. O3HakoMIJIEHHUE C KOJUIEKIIMEN OCHOBAHUIA.

9.03HaKoOMJIEHHE C KOJUIEKIIMEH MUHEPAJIOB, COAEPKAIIUX COJIH.

10. UcnibiTaHuE pacTBOPOB KUCJIOT, OCHOBAHUM U COJIEH MHAUKATOPAMH.

11. Paznuunble ciayyan TuIapoin3a cojied. 12.1'maponu3 XJIOpuIOB M alleTaToB
LIEJIOYHBIX METAJIJIOB.

IIpakTuueckas padora Ne 2. PemeHue >KCHEpUMEHTAIbHBIX 33/1ad HA UACHTU(DUKALIUIO
HEOPraHMYECKUX U OPraHUYECKUX COCIUHEHUI.

Temad.Xumuyeckuepeakuuu(214)
KnaccudpukangusxumMudeckuxpeaknuii.Peakuuu, naymume 6e3 n3MeHEHUs
cocraBa BemlecTB. Kitaccuukamusi mo 4uciy M COCTaBy pearupyrollux BeElIeCTB U
MPOAYKTOB peakiuu. Peaknuu pas3iokeHHs, COCOWHEHUS, 3aMElIeHUs U OOMEHaB
HEOPraHWYeCKOW XHUMHUM. Peakiuu NpuUCOEeINHEHUs, OTIICNJICHHs, 3aMEelleHUusl |
M30MEpHU3all B OPraHUYecKoM XuMMHM. Peakuuu nonvMepus3aluy KaK YacTHBIA ciydail
peaKiuil TpUCOETUHEHUS.

TemnoBoit >(PpdekT XUMHUYECKHUX peakiuil. DK30- U DHAOTEPMHYECKHE PEaKIUH.
Tepmoxumnuyeckue ypaBHeHuUs1. Pacyer kolmnyecTBa TEMJIOTHI IO TEPMOXUMHUYECKUM
YpaBHEHUSIM.

CKOpOCTh XUMHYECKUX peakiuil. [loHATHEe O CKOpPOCTH XHMHYECKUX pEaKIIUH,
AHAITUTUYECKOE BBIpaK€HUE. 3aBUCUMOCTh CKOPOCTHU PEAKIIUM OT KOHIIEHTpPAIUH,
JIaBJIICHUSI, TEMIIEpATypbl, MPHUPOABl PEarupyromux BEIIECTB, IUIOIIAAN HX
CONIPUKOCHOBEHMUS. 3aKoH JIEUCTBYIOIINX Macc. Pemenne 3a7a4 Ha
XUMHUYECKYIOKUHETHKY.



Karamms.Karanusaropsl. Karannus. [OMOreHHbId U reTeporeHHbli Karaiaus. [Ipumepst

KaTaIUTUYECKUX MPOIIECCOB B MPOMBINUICHHOCTH, TEXHUKE, ObITY. DEePMEHTHI U UX

OTJINYUSI OT HEOPraHUYECKUX KaTrajau3aropoB. llpuMmeHeHne Karaiu3aTopoB U

hepmenToB.

XumMuueckoe paBHOBecue. O0paruMbpie U HEOOpATUMbBIC PEAKIIHU. XUMHYECKOE

paBHOBECHME M CHOCOOBI €ro CMEIISHHUsIHA MpUMepe MoiaydeHus: ammuaka. CUHTE3

aMMUaka B TpOMbIIUIeHHOCTU. [loHsATHE 00 ONTUMaNbHBIX YCIOBUAX MPOBEICHUS

TEXHOJIOTUYECKOTO TIpoliecca.

OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIEC MNPOIIECCHI.
OKHUCIIUTETbHO-BOCCTAHOBUTEIbHBIC peaKIuu. Oxkuciauresb
nBOCCTaHOBUTENb. OKucIeHuenBoccTaHoBiIeHue. CocTaBIeHUESypaBHEHUMN
OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHBIX PEAKITUN METOIOMIJICKTPOHHOTO0AIaH a.

OO6muecBocTBaMeETalJaoB. XUMUYESCKUECBONCTBAMETAINIOBKAKBOCCTAHOBUTE

seil. BzauMmoencTBueMeTanioBCHEMETAJIIAMHU, BOOOW, KU CIIOTAMUUPACTBOPAMHUCOJIEN.

Metamnorepmusds. Koppo3usiM e T a0 B KAKOKACIUTEIbHO-

BOCCTaHOBUTENBHBIATIPOIIECC. CITOCOOBI3AIUTHIMETATIIOBOTKOPPO3UH.

OO01recBoCTBAHEMETATIIOB. X UMUYECKUECBOMCTBA HEMETAIJIOB KaK OKHUCIIUTEIICH.

B3anmozeiictBue ¢ MeTalulaMH,BOAOPOAOM M JIPYyruMu HemertaiamMu. CBOHCTBa

HEMETAJUIOB KAaKBOCCTAHOBUTEJIEW. B3anmMoneicTBhe ¢ OPOCTBIMHM W CJIOKHBIMU

BeIIeCTBaMU-OKucIUTEIMU. O0IIasixapakTepUCTUKAraJIOTeHOB.

DnekTponu3.O0mme crnocoObl MOMYYCHHS METAUIOB W HEMETAJUIOB. OJEKTPOIIU3

pacTBOpPOB u pacrutaBoB AJIEKTPOJIUTOB

HampUMepeXJI0pUIaHATPUS. DIIEKTPOITUTHICCKOCTIONYIYCHUSATIOM UHUS.

[IpakTnueckoe 3HaueHUE >3I€KTponn3a. [‘anpBaHOMIACTHKAM rajJbBaHOCTETHS.

3akiaroueHue.l lepcneKTUBbIPa3BUTUSIXUMUY €CKOMHAYKUU XHUMHYECKOTO
MPOU3BOJICTBA. XUMHUS U TIPOOIeMa OXpaHbl OKPYKAIOIIIEUCPETbI.
JdemoHcTpanum. DK30TEpPMUYECKUE u SHIOTEPMUYECKHUE

XUMUYEeCKUepeaKIH. TenIoBbIes BICHUATIPUPACTBOPEHUUCEPHOUKUCIOTEI 1 aMMHA4YHOMN
CEJINTPBl. 3aBUCUMOCTb CKOPOCTH pe€aKUWH OT NPUPOAbl BELUIECTB Ha IpUMEpE
B3aUMOJEUCTBUSL PACTBOPOB PA3JIMUYHBIX KHCJIOT OJWHAKOBOM KOHUEHTpalUU C
OJIMHAKOBBIMU KyCOYKaMH (TpaHyjJaMH) ILMHKAa ¥ OJMHAKOBBIX KYCOUYKOB Pa3HbBIX
METaJUIOB (MarHus, IIMHKA, jKejie3a) C pacTBOPOM COJISIHOM KHUCIOTHL. B3aumoneiicTBue
pacTBOpPOB CEPHOIl  KHCIOTBI C pacTBOpaMH THOCYIb(ara HATpUSPA3ITUUYHON
KOHILICHTpaUMu M Temieparypbl. Mozaenp kunsmero cios. PasnoxeHue nepokcuia
BOZIOpOAa C Momollbio Heopranumdeckux kartanuzatopoB (FeCly, KI) u mpuponnbix
OOBEKTOB, coOIepXalluX Kara-nazy (celpoe Msico, kapTtodens). IIpocreiimme
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIE PEAaKLIHU: B3aUMOACUCTBUELIMHKA C  COJSHOM
KUCIOTOW U »kene3a ¢ cynbparom memu (II). Mopens  snekrponuzepa. Mogens
SJIEKTPOJIM3HON BaHHBI JJIs IOJIyUE€HUs aJTFOMUHHUSL.

JladopatopHble ombiThl. 13. IlonyueHue kuciopopa pasiiokKeHHEM IEpOKCHUIA BOAOpoAa C
MOMOINIBI0 JUOKCHJA MapraHiia M KaTtanasbl cbiporo kaprodens. 14. Peaxius 3amereHus
Meau kene3oM B pactBope cynbdaramenu(ll). 15. Tlomydenue Bogopoaa B3auMoaeiicTBHEM
KHCIIOTBl C LMHKOM. 16.0O3HakomiieHHE € KoJUleKUuend MeTayioB. 17.03HakomiieHHE C
KOJIJIEKLIMEH HEMETAIIOB.

IIpakTuyeckass padora Ne 3«leHeTMueckas CBA3b MEXIy pasIMUHBIMU  KJIaCCaMH
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTBY»

ININIAHUPYEMBIE PE3YJIBTATBI U3YYEHUSA YYEBHOI'O IIPEIMETA
«XHUMMUs» HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Y4yeHuk Ha 0230BOM YPOBHE HAYYUTCS:
— — MOHMMATh XUMHUYECKYIO KAPTUHY MUpPA KaK COCTaBHYIO YacThb LEJIOCTHOM HayqHOMH



KAapTHUHBI MUDA;

— PACKpBIBATH POJIb XUMHUHU U XUMHUYCCKOTO ITPOU3BOACTBA KaK HpOI/I3BOI[I/ITeJ'IBHOI>'I CHJIBI
COBPEMEHHOT0 00IIEeCTBA;

— (opmynupoBaTH 3HAYCHUE XUMHH U €€ JIOCTHXKEHUH JIJIs1 IOBCETHEBHOM KU3HU
YEJI0BEKa; — YCTAHABJIMBATh B3aUMOCBS3b MEXK/Ly XUMHUEN U IPYTUMH €CTECTBEHHBIMU
HAayKaMu;

— (hopMyIHpPOBATh OCHOBHBIE MOJIOKEHHUSI TEOPUU XUMHUECKOTO CTPOCHHUS
opraHvyeckux coeauHeHuil A. M. ByrnepoBa u wimocTpupoBaTh UX IpUMEpamMu U3
OPraHNYEeCKON U HEOPraHUYECKON XUMMUH;

— apryMEHTUPOBATh YHUBEPCAIbHBIN XapaKTEP XUMUUECKUX MTOHATHI, 3aKOHOB 1
TEOPU I OPraHUYECKON U HEOPTaHUYECKOW XUMUH;

— ¢opmynupoBats [lepuoanaeckuii 3axon J[. 1. MenneneeBa u 3akOHOMEPHOCTH
W3MEHEHUH B CTPOCHHHU U CBOMCTBAX XUMHYECKUX DJIEMEHTOB U O6p330BaHHI)IX UM
BelecTB Ha ocHoBe [leproanueckoii cucteMbl Kak rpaduueckoro 0ToOpakeHus
[Iepnoanueckoro 3akoHa;

— XapaKTepU30BaTh S- U P-AIEMEHTBI, a TAKXKE HKEJIe30 10 UX MMOJIOKCHHIO B
[Tepuonnueckoit cucreme 1. 1. Menneneena;

— KIaccu(UIMPOBATh BUBI XUMUYECKOW CBSI3H U THUIIHI KPHUCTALUTHYECKUX PEUIETOK,
OOBSICHATH MEXaHU3MBI X 00pa30BaHMS U JI0OKA3bIBATh €ANHYIO TIPUPOY XUMHUUECKUX
cBs3el (KOBaJICHTHOM, HOHHOM, METAITHIECKOM, BOJIOPOTHOM);

— OOBACHATH IIPUYNHDBI MHOFOO6paSI/I${ BCIICCTB, UCIIOJIb3Ys SABJICHUA N30MECPHHU,
T'OMOJIOTUH, AJITIOTPOIINHU;

— KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHUYECKHUE pCaKIU B HeOpFaHquCKOﬁ n OpFaHH‘IeCKOﬁ XUMHHU
110 pa3JIMYHbIM OCHOBAHHAM U YCTAHABJIMBATDb Cl'IeI_[I/I(bI/IKy THUIIOB peaKI_II/Iﬁ OoT 061].[61"0
qepe3 0COOEHHOE K CANHNYHOMY,

— XapaKTepU30BaTh THIPOJIHN3 KaK CrieU(UIHbIA OOMEHHBIN MPOIECC U PACKPBIBATH €r0
POJIb B ’KUBOM U HEKUBOW MPUPO/IE;

— XAdpPaKTCPU30BaATh JJICKTPOJIN3 KAK CHCI_II/I(l)I/IqHBII;'I OKHCIIUTEIHFHO-BOCCTAHOBUTEIBHBIN
IpoueccC U €ro IMpakTU4CCKOC 3HAYCHUC,

— XapPaKTCPU30BaATb KOPPO3HUIO MCTAJIJIOB KaK OKHCIIMTEILHO-BOCCTAaHOBUTEIbHBIN
mponecc u npeajiaratb CITOCOOBI 3allUTbI OT HEC,

— KJ'IaCCI/I(I)I/II_[I/IpOBaTB HCOPraHN4CCKUC N OPraHNvICCKUC BCIICCTBA,
— XapaKTCpU30BaThb O6I_I_II/IC XHMHUYECKHE CBOMCTBA BaKHEUIIINX KIACCOB
HCOPraHN4YCCKUX U OPraHUYICCKUX COE€IMHEHUH B IJIaHE OT O6U.ICFO qepe3 0COOCHHOE K

CANHUYIHOMY,

— UCIMOJIb30BATh 3HAKOBYIO CUCTEMY XMMHUYECKOTO SI3bIKa /U1l OTOOpaXKeHHUs COCcTaBa
(xumuueckue GopMysbl) U CBOMCTB (XUMUYECKUE YPAaBHEHUS) BEIIECTB;



— UCIIOJIB30BATh IPpaBHJIa U HOPMBEI Me)i(I[YHapOI[HOﬁ HOMCHKIJIATYpbI IJIA Ha3BaHUU
BelIeCTB 10 (opMynaM U, Ha00OPOT, ISl COCTABIICHUS MOJICKYJISAPHBIX U CTPYKTYPHBIX
(hopMyI coeTMHEHUH TI0 WX HA3BaHUSIM;

— 3HAaTb TPUBHUAJIBHBIC HA3BAHUA BAXKHEHIIINX B OBITOBOM OTHOILIEHUH HCOPTaHUYCCKUX
1 OPraHnvYCCKUX BCIICCTB,

— XapaKTepu30BaTh CBOMCTBA, NIOJy4YEHUE U IPUMEHEHNUE BAXKHEUIIINX PEICTaBUTEIICH
KJIACCOB OPraHMYeCKUX COETMHEHU (aJIKaHOB, aJIKEHOB, aJIKWHOB, aJIKaJUECHOB,
apOMaTUYECKHX YTIIEBOJIOPOIOB, CIIUPTOB, (PEHOIIOB, aJIbJACTUIOB, IPEACTHHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT, CIOXKHBIX 3(UPOB U KUPOB, YIIIEBOJIOB, aMUHOB,
aMUHOKHCIIOT);

— YCTaHaBJIMBATb 3aBUCHUMOCTb OKOHOMUKH CTPAaHbI OT I[O6I>I‘~II/I, TPAHCIIOPTHPOBKU U
nepepaboTKU YriIeBOIOPOAHOTO ChIphs (HE(TH U MPUPOTHOTO ras3a);

— DKCIEPUMEHTAIIBHO MOJITBEPKAATH COCTAB U CBOMCTBA BAKHEUIIINX MTPEACTABUTENEH
M3Y4YEHHBIX KJIACCOB HEOPTAHUUYECKUX U OPTaHUYECKUX BEIIECTB C COOTIOICHUEM MTPABUIT
TEXHUKH 0€30MMacCHOCTHU ISl pabOTHI C XUMHUYECKUMU BEIIECTBAMH H JTA0OPATOPHBIM
000pyI0BaHUEM;

— XapaKTepu3oBaTb CKOPOCTH XUMHAYECKOU PEeaKUn U €€ 3aBUCUMOCTDb OT Pa3JIMYHBIX
(haKTOpOB; — XapaKTepPH30BaTh XHMUYECKOE PAaBHOBECHE U €TO CMEIIICHHUE B

3aBUCHUMOCTH OT PA3JIMYHBIX (PaKTOPOB;

— MPOU3BOJUTH PACYETHI IO XUMUUYECKUM (HOpPMYJiaM U ypaBHEHHUSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOILIEHUHN MEX]Ty YUaCTHUKAMU XUMHUYECKUX PEaKIuil;

— co0oIaTh MpaBuiia 3KOJOrHUYeCKON 6€3011acCHOCTH BO B3aUMOOTHOIIEHUSIX C
OKpY’Karolllel cpeoil npu oOpalieHu ¢ XMMHYECKUMHU BEeIECTBAaMH, MaTepUaJaMu U
poLeccam.

YdyeHuk Ha 6230BOM YPOBHeE MOJYYHT BO3MOKHOCTH HAYYUTHCH:

— HUCIIOJIb30BATh MCTOAbl HAYYHOT'O IIO3HAHUA IIPH BBIIIOJIHCHUUN ITPOCKTOB 1 yqe6H0-
HCCICO0OBATCIIbCKUX 3aJa4 XUMHWYECKOH TeMa THKU,

— IIPOTHO3UPOBATh CTPOCHUC U CBOMCTBA HE3HAKOMBIX HCOPraHHM4CCKUX U
OPraHu4YCCKHX BCIUICCTB HAa OCHOBC aHAJIOTHH;

— HIPOTHO3UPOBATH TCUCHUC XUMUNYCCKUX MPOLECCOB B 3aBUCUMOCTH OT YCJIOBI/Iﬁ ux
MPOTCKaHUA U IIpeJIaraTb CITIOCOOBI YIIpABJICHUA 3TUMH MPOLECCAMU;

— yCTaHaBJIMBATh B3aUMOCBS3U XUMUU C IPEIMETaMU T'YMAaHUTAPHOTO IIUKJIA (SI3BIKOM,
JUTEPaTypoil, MUPOBON XyI0’KECTBEHHOM KyIbTYpOii);

— PAcKpBIBATh POJIb XUMUYECKUX 3HAHUH B Oyylei MpakTUYecKol e TeIbHOCTH;

— PACKpBIBAThH POJIb XUMUYECKUX 3HAaHUH B ((OPMUPOBAHUH WHAUBUYAIbHOM
00pa3oBaTeIbHON TPAEKTOPHH;



— IPOTHO3UPOBATH CIIOCOOHOCTh HEOPIAHUYECKUX U OPraHUYECKUX BEIIECTB MPOSBISTH
OKHUCJIUTEIbHEIE H/UIN BOCCTAHOBUTEILHBIE CBOMCTBA C Y4€TOM CTCIICHEH OKUCIICHUS
3JIEMEHTOB, 00Pa3yIOLINX UX;

— APryMmeHTUPOBATh CAMHCTBO MHUPa BEUICCTB YCTAHOBJIICHUEM TCHETUYCCKOM CBS3U
MCXKAY HCOPraHMYCCKUMHU U OPTaHNYCCKUMH BCUICCTBAMMU,;

— BJIaJIETh XUMUYECKHUM SI3bIKOM JUIs 000TallEHNs] CIOBAPHOTO 3a11aca ¥ pa3BUTHSI peyH;
— XapaKkTepu30BaTh CTAHOBJICHHE HAYYHOU TEOPUH HA IPUMEPE OTKPHITUS
[Ieproanueckoro 3ak0Ha U TEOPUHA XUMUYECKOTIO CTPOCHUS OPraHUYECKUX BEILIECTB;

— KPUTHYECKH OTHOCHUTBHCS K TICEBIOHAYYHON XUMHYECKOW MH(POPMAIIHH, TTOTydaeMOi
W3 Pa3HbIX UCTOYHUKOB;

— MOHUMATh IJ100aIbHbIE POOJIEMbI, CTOSIIIME MIEPE]] YETOBEUECTBOM (IKOJIOTMUECKUE,
SHEpPreTUYECKUe, ChIPhEBBIE), M MPEAIAraTh MyTH UX PEIICHHUS, B TOM YHUCIIE U C

IIOMOIIIBIO XUMHH.

Temarnueckoe miianuposanue 11 kiace

Ne | Tema Konnuectso [TpakTrueckas
9acoB 110
porpaMmme KoHTposibHBIE | YACTh Jlaboparopu
aBTOpa paboTsI bI€ OTIBITHI
1 6
[lepronnyueckuii 3aKOH U
CTpOEHHUE aToMa
2
CtpoeHue aToma 18 1 1 5
3
DIIEKTPOTUTHIECKAs 19 1 1 U
rccoluanus
4
X¥MUYeCKue peakiuu 21 1 1 5
PesepBHOE BpeMs 4

I1Toro 68 3 3 17




