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[TporpamMMma mpoBepeHa 3aMeCcTUTesIeM JUPeKTopa 1o yuyebHO-BocrMTaTe/ibHOM paboTte T.H. AMocoBoii

r. Camapa, 2018



ITosicHuTe/IbHAA 3anMCKa

HopMaTuBHBIe IPAaBOBbIE, JPyride J0KYMEHTbhI, HA OCHOBAaHHH H B COOTBETCTBHH C KOTOPHIMH pa3pabdoTaHa
pabouas mporpaMma:

1. ®enepanbHBIN TOCYAAPCTBEHHBIN 00pa3oBaTe/bHbIN CTaHJAPT CpefHero o0iiero 06pa3oBaHUs, YTBEP)KIEHHOTO
TIPUKa30M MuHucTepcTBa obpa3oBaHus U HayK1 Poccuiickon denepalyu oT 17.05.2012
Ne 413 (B pea. ot 29.06.2017) «O6 yrBepkaeHnn PemepasbHOTO TOCYAAPCTBEHHOTO 00pa30BaTe/IbHOTO CTaH/AapTa
cpenHero (TI0/THOTO) 0011jero 0Opa30BaHusT».

2. OcHoBHasi 0bpa3oBaresibHasi porpaMma cpefiHero obirero obpasoBanust MBOY rumuasuu Ne 11 r.o. Camapa.

3. IIporpamma cpeznHero obiiero obpa3oBaHust o xumuM (yraybneHHblii ypoBeHs). 10-11 kmaccel. (ABtop O.C.
I'abpuesnsan).//Coopuuk: Xumusi. 10-11 knaccel. Paboure rporpammel K YMK O.C. INabpuensHa. YueOHO-MeToAMUECKOE

nocobue. (coct. T.[I.T'ambOypiieBa) — M.: [IPODA, 2014

Hcnonb3yeMble yueOHUKH:

O.C. T'abpuensan, WU.I. OctpoymoBa, C.FO. IToHomapeBa « Xumwusi. YrayOseHHbId ypoBeHb. 10 kmacc» / O.C.
abpuensan. — M.: [Ipoda, 2018
O.C. T'abpuesnisiy, I'I". JIbicoBa « Xumusi. Yriny6seHHbI ypoBeHb. 11 knace» / O.C. T'abpuensH. — M.: [Ipoda, 2018



1. IlnaHupyemble pe3y/IbTaTbl 0CBOEHHSA YUeOHOro mpeaMeTa
10 xacc

JIMYHOCTHBIMHM pe3y/IbTaTaMM OCBOEHUS BbIITYCKHUKAMU Cpe/iHel (TTO/THOM) LIKOJIbI TIPOTPaMMBbI 110 XUMUX
SIBJISIFOTCS:

1) B LIeHHOCTHO-OpPHWEHTAl[MOHHOM c(epe — UyBCTBO TOP/IOCTU 3@ POCCUHCKYH0 XMMHUUYEeCKYH0 HayKy, F'yMaHHU3M,
OTHOLLIEHHE K TPY/Y, LieJIeyCTPeMJIEHHOCTh;

2) B TpyZAoBo# cepe — rOTOBHOCTb K 0CO3HAaHHOMY BBIOODY AasibHelIieli o6pa3oBaTelbHOU U
rpoecCOHaNbHOW TPAaeKTOPHUH;

3) B II0O3HaBaTe/bHOM cdepe — yMeHUe YIIpaB/siTh CBOEM Mo3HaBaTe/IbHOM JesiTeTbHOCThIO.

MeTtanpegMeTHbIMH pe3yJ1bTaTaMH 0CBOEHUS BbIITYCKHUKAMU CpeZiHel (TTOTHOM) IIKOJIbI TTPOrPaMMBbI 110 XUMUU
SIBJISIFOTCS:

1)  wWcnonb30BaHME YMEHWH U HaBBIKOB Pa3/IMUHbBIX BUIOB [MO3HABATeIbHOM JesITe/IbHOCTU, PUMeHeH e
OCHOBHBIX METO/IOB TI03HaHUS [ijIs1 U3yUeHUsl pa3/IMuHbIX CTOPOH OKPY’Karollleu erCTBUTE/IbHOCTY;

2)  WCIO/Ib30BaHWE OCHOBHBIX UHTE/JIEKTYaIbHbIX Orepaluii: GopMy/IupoBaHUe TUTNOTe3, aHa/u3 U CUHTe3,
cpaBHeHHe, 060011eH1e, CUCTeMaTH3allysl, BbisiB/IeHHe IPUYMHHO-C/Ie[ICTBeHHBIX CBsI3eM, TIOMCK aHa/IoTOB;

3)  yMeHHe reHepUpPOBaTh HIEU U OTpe/ie/iIsiTh CPe/iCTBa, HeoOXoAUMbIe /i UX peasi3aliuu;

4)  yMmeHue oTpefesisTh e/ U 3aflaui, BLIOWpaTh Cpe/iCTBa peain3allii U MPUMEHSITh UX Ha MPaKTHKE;

5)  WCIoJib30BaHUWE Pa3/IMUHbIX KCTOUHHUKOB MH(GOPMALIUU.

B ob6nacTv mpegMeTHBIX pe3y/IbTaTaToB U3yueHUs] XMW TIPeJJOCTAB/ISIOT YUeHHKY BO3MO)KHOCTh Ha CTYTIEHU
cpenHero (TIoTHOTO) 0011iero 0Opa3oBaHusl HayUUThCS:

A) Ha 6a30BOM ypOBHE:



1. B mo3HaBaTenbHOU cdepe:

- laBaTh OMNpe/ie/IeHs] U3yUeHHbIX MOHATUI: BelleCTBO (XUMHUYECKHUH 3/IeMeHT, aTOM, MOH, MOJIeKYyIa,
KpHUCTa/lJInyecKasi pelieTka, BelecTBo, XuMuueckas (popMmysia, OTHOCHUTe/IbHbIE aTOMHast U MOJIEKY/IsIpHast Macchl,
BaJIeHTHOCTb, OKCH/Ibl, KUC/IOThl, OCHOBaHUSs1, COMU, aM()OTepHOCTb, MHAUKATOP, ePUOJUUYECKUI 3aKOH, TIeprorJecKast
cucTeMa, epruojuyeckasi Tabnuiia, U30TOMbl, XMMHUYECKas CBsi3b, 3/IeKTPOOTPULIATE/IbHOCTh, CTeTleHb OKUC/IeHUS,
3JIEKTO/IUT); XMMHUUeCKasi peakLysi (XMMHUYeCKoe ypaBHeHHe, reHeTUuecKast CBsi3b, OKHUC/IeHUe, BOCCTaHOBJIEHUe,
5/IeKTPOIUTUYECKas! AUCCOLMALIMS, CKOPDOCTh XMMHUUECKOW peakLivu);

- OMUCHIBaTh SKCIIEPUMEHTHI, UCII0JIb3Ys [/Is1 9TOTO eCTeCTBEHHBIN SI3bIK U S3bIK XUMUMY;

- OTIMCBIBATh U Pa3/nyaTh U3yUyeHHbIe KJaCChl HeOpPraHWYeCKuX COeJMHeHNH, MPOCThie U CJIOKHbIE BelllecTBa,
XUMHYeCcKue peakijuy;

- K/1accu(ULIMPOBaTh U3yueHHbIe 0OBEKTHI U SIBIEHNS;

- Hab/MIOJATh IeMOHCTPUPYeMble M CAMOCTOSITe/TbHO TIPOBOAMMBIE OTIBITHI, XUMUUECKHe peaKLiH, POoTeKarolie B
npupojie u ObITy;

- [leflaTh BBIBOZIBI U YMO3aK/TFOueHUsl U3 Hab/o[ieHni, N3y4eHHBIX 3aKOHOMEePHOCTel, MPOrHO3UpOBaTh CBOMCTBA
HeU3y4yeHHBIX Bell[eCTB 110 aHaJIOTUU C U3yUYeHHBIM;

- CTPYKTYpHPOBaTh U3yueHHbIN MaTepual U XUMAUYeCKyt0 MH(GOpPMaLHI0, MOTyYeHHYI0 U3 APYTUX UCTOUHUKOB;

- OTIUCBIBATh CTPOEHHe aTOMOB 1 — 4 TIepro/I0B C UCTI0/Ib30BaHKEeM 3/IeKTPOHHBIX KOH(UTypaliii aTOMOB;

- MOZIeJIMPOBaTh CTPOEHUE aTOMOB 3/IEMEHTOB MEPBOTr0 — TPETHEr0 NePUO/0B, CTPOEHHE TIPOCTEUILINX MOJIEKY/I.

2. B 11eHHOCTHO — OpUEHTAIMOHHOM cdepe:
- aHa/IM3UPOBaTh U OLIeHUBATh TIOC/IeACTBUS [I7Isi OKPY Karolliei cpe/ibl ObITOBOM 1 TIPOM3BO/ICTBEHHOM

AedaTe/IbHOCTH UejIOBeKad, CBSI3aHHOM C nepepa60TK0171 BelecTsB.



3. B cdepe TpynoBoli nesTeNbHOCTHU:

- IPOBOJUTDb XUMMUUeCKUU SKCIIEpUMEHT.

4. B chepe 6e30macHOCTH KU3HEAEATENTEHOCTH:

- OKa3bIBaTh IMEPBYIO MOMOIIb TIPU OTPAB/IEHUSIX, OXKOrax U IPYTUX TpaBMaXx, CBSI3aHHbBIX C BellleCTBaMU U
nabopaTopHbIM 000pYI0BaHHEM.

b) Ha npodunibHOM ypoBHe:

1. B no3HaBaTensHOM cdepe:

- laBaTh OTMpe/ieseHUs] U3yueHHbIX ITOHSTHI: Bell[eCTBO (XMMHUeCKHi 3/IeMeHT, aTOM, MOH, MOJIeKYy/a,
KpHCTa/sTndecKasi peliieTka, BeIjeCTBo, XuMuueckast (hopMmysia, OTHOCHUTEeTbHbIE aTOMHAst ¥ MOJIEKY/ISIpHast Macchl,
Ba/IeHTHOCTh, OKCH/IbI, KUC/IOThI, OCHOBaHUSI, COMU, aM()OTepHOCTb, MHANKATOP, TIepUOJUUeCKUil 3aKOH, TlepuofnJecKast
CUCTeMa, TieprojuuecKas Tabmuila, U30TOMbI, XUMHUUYECKasi CBSI3b, 3/IEKTPOOTPULIATe/IbHOCTh, CTETIeHh OKUC/IEHHS,
3JIEKTOJIUT); XMMUYecKasl peakiiysi (XUMHUUYeCKoe ypaBHeHHe, TeHeThuecKasi CBsi3b, OKUC/IeHHe, BOCCTaHOB/IEHUE,
3JIEKTPO/IUTAYECKAsl AUCCOIHAlIMs, CKOPOCTb XMMHUUEeCKOU peakiium);

- OTIMCBIBATh 3KCIIePUMEHTbI, UCTIO/b3YS [IJIs1 TOT0 eCTeCTBEHHbBIN S3bIK U SI3bIK XUMUU;

- 00OBSICHSITH CTPOEHUE U CBOMCTBA M3yUYeHHBIX K/IaCCOB HeOpraHM4eCKUX U OpraHuueCcKUX coeJuHeHUH;

- KaccuuIMpoBaTh W3ydeHHbIe 00BEKTHI U SIBIIEHMUS;

- Hab/TroIaTh IEMOHCTPUPYEMbIe ¥ CaMOCTOSITe/IbHO TIPOBOAMMBIE OITbIThI, XUMUUeCKHe PeaKI|H, TTPoTeKarollue B
Tpupozie U ObITY;

- UCCJIeZIoBaTh CBOMCTBA OpraHWUYeCKUX U HeopraHM4eCKUX BellecTB, ONpeJe/sTh UX MPUHa/Ie)KHOCTh K
OCHOBHBIM KJIaCCaM COeJMHEeHUH;

- O606U.[61TI:: 3HaHUA U [e/1dThb 000CHOBaHHLIE BBIBO/IbI O 3dKOHOMEPHOCTAX MU3MEHEHNA CBOICTB BellecCTB;



- CTPYKTYPHUPOBATh U3yUeHHbIN MaTepyual U XUMUUeCKyt0 MH(GOPMaLio, TTIOTYUeHHYI0 U3 PYTHUX UCTOUYHHKOB;

- UHTepNpeTUpOBaTh UH(MOPMALHIO, TTOYUeHHYI0 U3 JPYTMX UCTOUHHUKOB, Ol[eHWBaTh HAyYHYH0 JJ0CTOBEPHOCT;

- 00BSICHSTH 3aKOHOMEPHOCTH MPOTeKAHUs XMMHUeCKUX PeakI[vi, MPOrHO3UPOBaTh BO3MOKHOCTH UX MIPOTEKAHUS
Ha OCHOBe 3HAHUM 1 3aKOHOB;

- 00BSICHIThL CTpOeHHe aTOMOB 1 — 4 1epro/I0B C UCTI0/Ib30BaHUEM 3/1eKTPOHHBIX KOH(MUTypaliii aTOMOB,;

- MOJ|e/TUPOBaTh CTPOEHUE MPOCTEUIINX MOJIEKYIT;

- IPOBOZAUTH PacueThl 110 XMMHUYeCKUM (PopMysiaM U ypaBHEHUSIM;

- XdpdKTepHU30BdTh U3yUE€HHbIE TEOPHH;

- CAMOCTOSITETBHO JOOLIBAaTh HOBOE [I7Is1 Ce0st XUMUUEeCKOe 3HaHNe, UCTIO/Ib3YS T0CTYITHbIe MCTOUHHUKH

vH(dopMaLuu.

2. B 11eHHOCTHO — OpUEHTAIMOHHOM cdepe:
- TIPOTHO3UPOBATh, aHATM3UPOBATh 1 OLIEHWBATh TI0C/Ie/ICTBUS JJisi OKPY>Karollel cpeJibl ObITOBOM 1
TIPOKM3BO/ICTBEHHOM JlesiTe/IbHOCTH YesioBeKa, CBs3aHHOM C repepabOoTKOi BelljeCTB.

3. B cdepe TpynoBo fedTenbHOCTH:

- CaMOCTOATE/IbHO ITJIaHKUPOBATh M ITPOBOAWTDL XUMMUEeCKUU SKCIIepHMEHT.

4. B cdepe 6e3011acHOCTY JKU3HE/1eATEILHOCTH:

- OKa3bIBaTh MepPBYI0 MOMOIIb MPY OTPaBJ/IeHHUSX, OXKOTaX U APYTUX TpaBMax, CBSI3aHHBIX C Bell[eCTBAMU U

nabopaTopHBIM 000PYIOBaHUEM.



11 knacc

JINUHOCTHBIMHU pe3y/IbTaTaMM OCBOEHMsI BbIITYCKHUKaMU Cpe/iHei (MOJ/IHOM) LIKOJIbI MPOrPaMMbl TT0 XUMHUX
SIBJISIFOTCSI:

1) B LIEHHOCTHO-OpPMEHTALMOHHOU C(hepe — YyBCTBO rOPAOCTH 38 POCCUHCKYHO0 XUMUUECKYIO HayKy, T'YMaHHU3M,
OTHOLLIEHUE K TPYAY, LieJieyCTPeM/IeHHOCTb;

2) B TPYy[OBOI chepe — TOTOBHOCTHL K OCO3HAHHOMY BBIOODY JasbHeliIieil 00pa3oBaTebHOMN U
rpodecCcroHabHOW TPAaeKTOPHUU;

3) B IIO3HaBaTe/JbHOU cdhepe — yMeHUe YIpaB/sTh CBOel M03HaBaTeIbHOM AesiTeTbHOCTHIO.

MeTtanpegMeTHbIMH pe3y/JIbTaTaMH 0CBOEHUS BbIITYCKHUKAMU CpeZiHel (TTOTHOM) IIKOJIbI TTPOrPaMMBbI 110 XUMUU
SIBJISIFOTCSI:

1)  wWcrnosb30BaHME YMEHUI U HaBBIKOB Pa3/IMUHBIX BH/IOB [T03HABATe/bHOM [1eTeIbHOCTH, IPUMeHeHe
OCHOBHBIX METO/IOB TTIO3HAHUS [I/1s1 U3yUeHUs] pa3/IMUHbIX CTOPOH OKPY’Karolllel JeliCTBUTeTbHOCTHY;

2)  uUCTonb30BaHWe OCHOBHBIX MHTE/IeKTYa bHBIX OrepaLuii: opMynMpoBaHue TUIOTe3, aHaIu3 U CUHTe3,
cpaBHeHUe, 000011leHre, CUCTeMaTH3allysl, BbisB/IeHre TIPUUMHHO-C/Ie[ICTBeHHBIX CBs3eid, TIOMCK aHaJIOTOB;

3)  yMeHHe reHepUpOBAaTh U/eU U OTIpe/ie/IsiTh CPeCTBa, HeoOXoAUMbIe [I/Is1 X peasn3aliiy;

4)  yMmeHue orpefesisiTh LieJid U 3alaul, BLIOWpaTh Cpe/iCTBa peain3aliii U MPUMEHSITh UX Ha MPaKTHKe;

5)  WCIo/ib30BaHUWE Pa3/IMUHbIX KCTOUHHUKOB MH(GOPMALIUU.

B ob6nactv mpeMeTHBIX pe3y/IbTaTaToB MU3yueHUs] XUMUH TIPeJOCTaB/ISIOT YUeHHUKY BO3MO)KHOCTh Ha CTyTIeHU
cpeziHero (To/1HOro) o011ero odpa3oBaHUsl HAYUUTHCS:

A) Ha 6a30BOM ypOBHE:

1. B no3HaBaTensHOM cdepe:



- laBaTh OTIpe/ie/ieHNs] U3yUeHHBIX TIOHATHHN: BeIleCTBO (XUMUUYeCKH 3/IeMeHT, aTOM, MOH, MOJIeKY/Ia,
KPHUCTa/UTMYecKasl pelieTKa, BeIlecTBO, XMMUUYecKasi popMysia, OTHOCUTE/TbHbBIE aTOMHAst U MOJIEKY/ISIpHAsi MacChbl,
BaJIeHTHOCTh, OKCH/IbI, KHUC/IOThI, OCHOBAHUSI, COMM, aM(OTepHOCTb, MHANKATOP, TIepUOJUUeCKUI 3aKOH, TleprognvecKast
cUCTeMa, Tieproiudeckasi Tabmuiia, U30TOMbI, XUMUYeCKasi CBSI3b, 3/IEKTPOOTPULIATe/IbHOCTh, CTeTIeHb OKUC/IEHHS,
9JIEKTOJTUT); XMMHUeCKast peakiys (XUMHUUYeCKoe ypaBHeHHe, reHeTHUecKast CBsI3b, OKHUC/IeHHe, BOCCTAaHOBJIEHHE,
3/IEKTPO/IMTAYECKAsT IMCCOI[UAIIHS, CKOPOCTh XUMHUUECKOW PeaKIih);

- OTIMCBIBATh 3KCIIEPUMEHTBI, UCITO/IB3YS /IJIS1 3TOTO eCTeCTBEHHbBIN S3bIK U S3bIK XUMUHY;

- OTMCBIBATh M pa3/iMuaTh U3yUeHHbIE K/IaCChl HEOPraHUUEeCKHUX COeMHEHHH, TIPOCThIE U CJIOKHBIE BEI[eCTBa,
XUMHUYEeCKHe PeaKI[uH;

- K/1acCu(UIIMPOBaTh U3yUueHHbIe 0OBEKTHI U SBIEHUS;

- HaO/TroZIaTh IEMOHCTPUPYEMbIe Y CaMOCTOSITE/TbHO MPOBOAMMBIE OITbIThI, XUMUUeCKHe PeaKI|H, TTPOTeKarolie B
TIpUpo/Jie U OBITY;

- Jle/1IaTh BBIBOZBI M YMO3aK/IFOUeHHs U3 HaO/TFoIeHHH, N3yUeHHBIX 3aKOHOMEPHOCTEMH, TIPOrHO3UPOBaTh CBOMCTBA
HEW3yUeHHbBIX BEIeCTB 10 aHA/IOTHH C U3yUeHHbBIM;

- CTPYKTYPUPOBaTh U3yUeHHbBIN MaTepra U XUMUUeCKY0 HHPOPMAI[UIO, ITOJTyUeHHYIO U3 IPYTMX UCTOUYHHUKOB,

- OTMCBIBaTh CTPOEHME aTOMOB 1 — 4 MepHo/I0B C HCIIO/b30BaHUEM 3/IEKTPOHHBIX KOH(HUTypalii aTOMOB;

- MO/Ie/TMPOBaTh CTPOEHHE aTOMOB 3/IeMEHTOB [1€PBOT0 — TPEThEro MepuofioB, CTPOEHHe IMPOCTEUIITUX MOJIEKY/I.

2. B 11eHHOCTHO — OpHEeHTAaI[MOHHOM cdepe:

- aHa/IM3UPOBaTh U OI|eHUBATh TIOC/IeAICTBUS [I7Isi OKPY Karolliei cpe/ibl OLITOBOM 1 TIPOM3BO/ICTBEHHOM
JlesITeTbHOCTH Ye/I0OBeKa, CBSI3aHHOM C TTepepabO0TKo BelleCTB.

3. B cdepe TpynoBoi edTenbHOCTH:




- IPOBOJAUTDb XUMUUeCKUU SKCIIepUMEHT.

4. B cdepe 6e3011acHOCTY JKU3HE/IeATETLHOCTH:

- OKa3bIBaTh MEPBYI0 MIOMOIIIb TTPU OTPaBJ/IEHUSIX, OXKOTaX U IPYyTUX TpaBMaXx, CBS3aHHBIX C BellleCTBaMU U
nabopaTopHBIM 000pyAOBaHHEM.
b) Ha mpodwunbHOM ypOoBHe:

1. B no3HaBaTensHOM cdepe:

- IaBaTh OTpe/ie/IeHUs U3yUeHHbBIX ITOHSTHHN: BeIeCTBO (XUMUYeCKHM 3/IEMEeHT, aTOM, MOH, MOJIEKY/Ia,
KpHCTa/lJTHUeCKasi peleTka, BeIecTBo, XuMuueckast hopMysia, OTHOCUTEeIbHBIE aTOMHast U MOJIEKY/IIpHAst Macchl,
BaJIEHTHOCTb, OKCH/IbI, KUC/IOThI, 0CHOBAHUSI, COJIA, aM()OTEPHOCTh, UHMKATOP, TTePUOJUUECKUN 3aKOH, TIepUOANYECKast
CHUCTeMa, TieproJruecKasi Tabmija, U30TOMbl, XKMHUECKas! CBSI3b, 37IEKTPOOTPUIIATEILHOCTD, CTENIeHh OKHUCIEHUS,
9JIEKTOJIUT); XMMHUeCKast peakiys (XUMHUUYeCKoe ypaBHeHHe, TeHeTUUecKast CBsI3b, OKUC/IeHHe, BOCCTaHOBJIEHHe,
3/IEKTPO/IMTAYECKAsT AUCCOLHAIHs, CKOPOCTh XUMHUUYECKOW PeaKI[im);

- OTMCBIBATh SKCIIEPUMEHTHI, UCITO/Ib3YS [I/IS1 9TOTO €CTeCTBEHHBIM SI3BIK U SA3bIK XUMUH;

- 00BSICHSITH CTPOEHHE U CBOMCTBA U3YUEeHHBIX K/IaCCOB HEOPraHUUYeCKUX M OPraHUUeCKUX COeJUHEeHHH;

- K/1acCu(UIIMPOBaTh U3yueHHbIe 0OBEKTHI U SBIEHUS;

- Hab/TIOIaTh IEMOHCTPUPYEMBIE U CAMOCTOSITE/TEHO MPOBOAMMEIE OITbIThI, XUMHUUECKHEe PeaKI|H, TTPOTEKAIoI1e B
TIpUpo/ie U OBITY;

- MCCJIeIoBaTh CBOMCTBA OPraHUUECKUX M HeOPraHUUeCKUX BEIIeCTB, OMpe/eNsTh UX TIPUHAJIEKHOCTD K
OCHOBHBIM KJIacCaM COeJUHEHHH;

- 00600111aTh 3HaHUS U [ieIaTh 000CHOBAaHHBIE BHIBO/bI O 3aKOHOMEPHOCTSIX M3MeHEeHUsI CBOWCTB BeIlleCTB,;

- CTPYKTYPHUPOBATH HBYHEHHbIﬁ MdaTrepual U XUMHUUYECKYHO I/IH(bOpMaL[I/II-O, IMMO/JIy4eHHYI0 U3 JPYTUX UCTOYHHUKOB;



- UHTepHpeTUpOoBaTh UH(GOPMALHIO, TTIOYUeHHYIO U3 JPYTHMX UCTOUHHUKOB, Ol|eHUBAaTh HAyUHYO JJ0CTOBEPHOCTD;

- 0OBSICHITH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHUUECKUX PeakLid, IIPOrHO3UPOBATh BO3MMKHOCTU UX TTPOTEKAHHS
Ha OCHOBE 3HAHUM 1 3aKOHOB;

- 00BSICHATH CTPOEHHWe aTOMOB 1 — 4 TIepro/J0B C MCI0/Ib30BaHUEM 3/IeKTPOHHBIX KOH(MHUTYPAIvii aTOMOB,

- MOJIe/TUPOBaTh CTPOEeHUe MPOCTEUIIINX MOJIEKYIT;

- IPOBOAUTH PacyeThl 10 XUMUYeCKUM (POpMyJiaM U ypaBHEHUSIM;

- XapaKTepu30BaTh M3yUeHHbIe TeOpUH;

- caMoCTOsITeNMbHO 0OLIBaTh HOBOE [I7Is cebs XUMUUeCKoe 3HaHWe, UCTIO/b3Ys 0CTYTTHbIe UCTOUHHUKH
vH(dopmaruu.

2. B 11eHHOCTHO — OpHEeHTAaI[MOHHOM cdepe:

- TIPOTHO3UPOBATh, aHATM3UPOBATh 1 OLIEHWBATh TIOC/Ie/ICTBUS JJIs OKPY>KatoIlel cpeJibl ObITOBOM 1
TIPOU3BO/ICTBEHHO ZIeSITeTbHOCTH UejIOBeKa, CBI3aHHOM C TiepepabO0TKOi BeIecTs.

3. B cdepe TpynoBoi fedTenbHOCTH:

- CaMOCTOATE/IbHO IJIAHUPOBATH MU TTPOBOAWUTDL XUMMUUeCKUN 3KCITIEPHUMEHT.

4. B cdepe 6e3011acHOCTY JKU3HE/1eATTLHOCTH:

- OKd3BIBAThH II€PBYIO ITOMOIL TIPKX OTPABJ/IEHUAX, OXKOT'daX U IPYTUX TPAaBMadX, CBA3dHHBIX C BeI€eCTBAMU U

nabopaTopHbIM 000pyAOBaHHEM.

2. Copeprxanue yueoHoro npegmera. 10 — 11 kiacchl. Yriy0/ieHHbII YPOBEeHb.
Oprannveckas xumus. 10 Kaacc

BBegenue
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[TpegmeT oprannyeckoi xumMund. OcoOeHHOCTH CTPOEHUS U CBOMCTB OPraHUUeCKUX COeuHeHW. 3HaueHre U poJib
OpraHuYecKol XMMHHY B CUCTeMe eCTeCTBeHHBIX HayK U B )KU3HU 0011leCTBa.

[TpeToChIIKY CO3/laHUsI TEOPUH CTPOEHUS: TeOpHs PAIUKAJIOB U TeOpHs TUMOB, pabothl A. Kekyre, 3.
®panknanga u A. M. BytiepoBa, cbe3n Bpauel U ectecTBovcIbiTaresien B I. Llneliepe. OCHOBHBIE TIOJIOXKEHUSI TEOPUU
CTPOeHMsI OpraHnuecKux coefiuHeHn A. M. ByTnepoBa. XumMrueckoe CTpoeHHe U CBOMCTBA OPraHUUeCKUX BellleCTB.
M3omepust Ha MpuMepe H-OyTaHa U U300yTaHa.

OneKTpoHHOe 00/1ako U OpOuTab, X (POPMBI: S- U p-. DJIEKTPOHHBIE U 31eKTPOHHO-Tpaduyeckre Gopmysibl aToMa
yTI/iepo/ila B HOPMa/IbHOM M BO30Y>K/IeHHOM COCTOSIHUSIX. KoBasleHTHast XMMHUUecKast CBSI3b 1 ee Pa3HOBUHOCTH.
Oo6pa3zoBanue monekyn H», Cl,, N,, HC1, H,0, NHs, CH,4, C,H4, C,H». O6pa3oBanue nonoe NHJ 1 H;0". CpaBHeHue
0OMEeHHOT0 U JOHOP- HO-aKILeNTOPHOTO MeXaHU3MOB 00pa30BaHUs KOBAa/IeHTHOM CBSI3U.

ITepBoe Ba/JIeHTHOE COCTOSIHUE — Sp’-rMOpHAN3aLysa — Ha TIPMMepe MOJIEKY/Ibl MeTaHa U JPYrUX ajakaHoB. Bropoe
BAJICHTHOE COCTOSIHUE — SP°~-THOpPUIU3aLUsl — Ha TIPUMepPe MOJIeKY/Ibl STH/IeHa. TpeTbe BaJIeHTHOe COCTOSIHHE — Sp-
rubpuru3aliys — Ha prMepe MOJIeKY/IbI aljeTuieHa. [eoMeTpHsi MOJIEKY/T 3THUX BellleCTB U XapaKTepPUCTHKA BU/IOB
KOBAJIEHTHOU CBSI3U B HUX.

JMemoHcTpaumu. KosieKuysi OpraHM4eCKrX BellleCTB, MaTepHaJioB U u3e/nd us Hux. Mogenu mosnekyn CH, u
CH;0H; C,H,, C,H4 u C¢Hs; H-6yTaHa u u3obyTaHa. B3arMoeiicTBre HaTpus C 3TaHOJIOM U OTCYTCTBUE B3aUMOZEMCTBUS
C AU3TUI0BBIM 3upoM. Kossiekiiysi mommMmepoB, TIPUPOAHBIX U CUHTeTUUeCKUX KayuyKOB, JIeKapCTBEHHBIX Mperaparos,
Kpacutesieii. [llapocTepkHeBble 1 06beMHbIe Mofiesid MoJieKyn Ho, Cla, N2, H,0, CH,. IllapocTep>kHeBbie 1 00beMHbIe

mogenu CH,, CoH,, CHo.
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Tema 1. CTpoenne u Kiaccuukaiusa OpraHuuYecKux coeiHeHun

Knaccudukaiysi opraHu4ecKux coeJMHeHUN 110 CTPOEHHUIO YIJIEPOAHOIO CKesleTa: aljuK/InyecKue (aaKaHbl, ajKeHbl,
a/IKWHBI, aJIKa[ieHbI), KapOoluKInueckre (IUKI0aTKaHbl M apeHbl) U reTepolyKIndeckre. Knaccudukaiys
OpraHUuYeCcKUX COeJUHEeHUN 10 (PYyHKIIMOHA/IbHBIM TPYyMIaM: CIIUPTHI, (PeHOJIbI, MPOCThie 3(DUPHI, aTbAeru/Ibl, KETOHbI,
KapOOHOBbIE KUCJIOTHI, CJIOXKHbIE 3(HPBHI.

Homenknatypa paronansHast 1 MFOITAK (IUPAC). [Tpuntunbel o6pa3oBaHyst Ha3BaHUM OpraHUYeCKUX
coeauHeHur 1o MFOTTAK: 3amelilieHus1, pofAOHAaUa/JIbHOM CTPYKTYPbI, CTapIIMHCTBA XapaKTePUCTUUECKUX TPYMIL.

CTpyKTypHasi U30MepUs U ee BUbl: U30MEPUS «YIJIEPOJHOIO CKeleTa», U30MepUs MOI0XKeHUs (KpaTHOM CBSI3U U
(hyHKI[MOHaIbHOU T'PYTITIbI), Me)KK/IacCoBasi u3oMepusi. [IpocTpaHCTBeHHast U30MepHs U ee BU/Ibl: reOMeTpruuecKas v
OnTHUYeCKas.

JNemoHcTpanuu. OO6pas3iibl Mpe/icTaBUTeIeN pa3/IMUHbIX KJIaCCOB OPraHUUeCKUX COeITMHEHUH U 111apOCTepyKHEBbIe
1 00beMHbBIe MoJeTd WX MosieKysl. Tabsuiipl «Ha3BaHue a/lkaHOB M a/TKUTBHBIX 3aMeCcTuTesel» U « OCHOBHBIE K/TacChI
OpraHUYeCKUX COeJUHeHWK». Moiesin MOJIeKyJT U30MePOB pa3HbIX BU/IOB U30MEPHHU.

JIaGopaTopHbIe ONBITHI.

1. W3roToBneHne mozesner MOJIeKy/1 BelleCTB — IpeJCTaBUTeel pa3/IMUHbIX KJ1aCCOB OpPraHAYeCKUX coe-
JIAHEHUM.

Tema 2. Peakijuu opraHu4ecKux coeJHeHUuM

[TonsATHE O peakyusx 3amelreHus1. ['aoreHMpoBaHue aTKaHOB M aPEHOB, 111eJIOUHOW FMPOJIM3 rajloreHa KaHoB.

[ToHsTre 0 peakuusx npucoegvHeHus. ['uapupoBaHre, THIpo- rajoreHupoBaHue, rajoreHipoBanue. Peakiuu

MnommMepur3ali U IOJIMKOHAeHCAL1H.
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[ToHsATHE O peakusX OTIIerVIeHus (3TMMUHUPOBaHUs). JlernipupoBaHue ajkaHoB. [leruaparanus CliipToB.
[eruapoxsopupoBaHye Ha MpyUMepe rajaoreHaskaHoB. [IoHsATHe 0 KpeKUHIe alIKaHOB U [eNo/IMMepU3aLiuu MoJIMMepOB.

Peakuu nsomepusanuu.

[Tonsitue o Hyk/eodune u anekrpodusie. Knaccudukaiys peakiyii 1o TUMY pearupyroiux yacTHI]
(HyKneouIbHbIE U 3/IeKTPO(UIbHBIE) U IPUHLIUITY U3MEeHeHHsI COCTaBa MOJIeKy/bl. B3auMHoe BvsiHUE aTOMOB B
MOJIeKy/iaX OpraHuueCKux BelecTB. IHAYKTUBHBIU U Me30MepHbIM 3¢ dekThl. [IpaBruio MapKoBHUKOBaA.

PacueTHble 3aauu.

1. BeIiuricieHve BbIxoza MPOJYKTa Peakivi OT TeOPeTUYEeCKU BO3MOXKHOTO.

2. KoMOuHMpOBaHHbIE 3a/IauM.

JemoHcTpanmu. B3peiB cMecu MeTaHa ¢ xjaopoM. ObeciiBeuriBaHHe OPOMHOM BOZIbI 3THU/IEHOM U alleTUIEHOM.
[Tonyuenue eHos0- hoOpManbAeruHOM CMOJIbI U MOIMMepa.

[HenonmumMepusanus noausTuieHa. [lonyueHue stuneHa u3 3taHosna. KpekKuHr KepocHHa.

B3phiB rpemyuero rasa. ['opeHre MeTaHa Wi TIporaH-0yTaHOBOM cMecH (M3 ra30BOM 3akKUrasiku). B3peiB cMecu
MeTaHa WM MPOMaH-0yTaHOBOW CMeCH C KMC/IOPOOM (BO3IYXOM).

Tema 3. YryieBogopojbI

[Tonsite 06 yrieBofopojax.

Ankaubl. [omonorudeckuit psg v o6ias hopmysna askaHoB. CTpoeHHe MOIEKY/Ibl MeTaHa U IPYTUX aTKaHOB.
W3omepuisi ankaHoB. @uU3nyecKre CBOWCTBA alKaHOB. AJIKaHbI B Tipypoze. [IpoMbliiisieHHbIe CTIOCOObI TIOyUeHUs:
KPEKUHT a/IKaHOB, (pakKIMOHHas rieperoHka HedTH. JTabopaTopHbie CroCOOBI TTO/TyUeHus alKaHOB: CHHTe3 Bropiia,
nekapOOKCH/IMpoBaHye Cojiel KapOOHOBBIX KUC/IOT, TUAPOIN3 KapOuza amroMuHus. Peakiuu 3amenienust. ['opeHrie

d/IKAHOB B PA3/IMYHBIX YC/I0BUAX. TepMI/I‘IECKOE pa3/i0KeHne aJIKaHOB. I/IBOMEPHBHHI/IH dJIKaHOB. HpI/IMEHEHI/Ie dJIKAHOB.
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MexaHu3M peakivy paJyKaJbHOTO 3aMelleHUs], ero cTaguu. [IpakTrueckoe UCI0/Ib30BaHWe 3HAHUU O MeXaHHU3Me
(cBoOOAHOPAIMKATLHOM) PeaKLivii B TpaBU/IaX TeXHUKW 0e30MacHOCTH B ObITY U Ha TTPOM3BO/ICTBE.

An K e H bI. [oMostoruueckuii psaj u o6bias hopMysa askeHOB. CTpoeHHe MOIEKY/IbI 3TH/IeHa U APYTHX aJTKeHOB.
V3omepusi alkeHOB: CTPYKTypHasi U TPOCTpaHCTBeHHasi. HoMeHk1aTypa v ¢r3udeckre CBOMCTBa ankeHOB. [lonyueHue
3TU/IEHOBBIX YITIEBOJIOPO/IOB M3 a/IKaHOB, rajioreHankaHoB, criupToB. [loHsATHe 06 uHAyKTUBHOM (+1) acdbdexTe Ha
rprUMepe MOJIeKyJ/ibl IporieHa. Peakiiuu npucoejuHeHus (raJloreHUpoBaHWe, THU/IpOrajioreHupoBaHue, THjpaTalys,
ruipvpoBaHue). Peakijuu okucieHUs: U moaMMepu3aliiuy ankeHoB. [IprMeHeHMe ajlkeHOB Ha OCHOBE UX CBOMCTB.
MexaHu3M peakiyiy 371eKTPOdUILHOIO TPUCOeMHEHUS K aTKeHaM.

A 1k u H bI. [oMonorudeckuii psig ankuHoB. Obirjasi hopmyna. CTpoeHre MOJIEKY/bI aljeThieHa U JPYTUX aJIKMHOB.
W3omepuisi ankuHOB. HOMeHK/IaTypa alleTU/IeHOBbIX yI/ieBo0opoioB. [TonyyeHre aKWHOB: METAaHOBBIM U KapOuTHBIN
crioco6bl. dr3nUecKre CBONCTBA a/IKUHOB. PeakIi[uy NMprCoeIMHEHHS: TaJloTeHUpOBaHKe, THIporaioreHUpOBaHuUe,
rugparaiys (peakius Kyueposa), ruaprpoBanve. TpuMepu3aliiys aijeTuieHa B 6eH301. OkucieHre afkKuHOB. OcoObie
CBOMCTBA TepMUHAJ/IbHBIX aJIKUHOB. [IpMeHeHne aKWHOB.

Ankanuensl. Ob6uas ¢popmysa amkaareHoB. CTpoeHue MoJieKy/. Vi3oMepusi U HOMEHK/IaTypa ajlKaiueHOoB.
dusnueckre CBOUCTBA. B3ariMHOe pacrosioykeHre Ti-CBS3er B MOJIeKy/axX ajIkaIMeHOB: KyMYJIMPDOBaHHOE, COMNPSDKEHHOe,
r30/iMpoBaHHOe. OCOOEHHOCTH CTPOEHUSsI COTIPSKEHHBIX a/IKaJJueHoB, WX rosiyueHre. [Tommepu3aliys ajkaueHoB.
HatypanbHbIi ¥ CHHTeTHYeCKUM KayuyKu. Byskanu3aius kayuyka. Pe3una. Pa6otel C. B. JlebeneBa. OcobeHHOCTH peak-
LI MPUCOEVHEHUS K aJIkaiueHaM C COTPSDKEHHBIMU TI-CBSA3SIMU.

[Iu K10 ank aH bl. [oMonoruueckuit psifi v o61ijasi hopmyra 1yKioankaHoB. Harpsbkenue 1iukiaa B CsHs, CsHs 1
CsHio. XuMuyeckue CBOMCTBa LIUKJ/I0A/IKAHOB: TOPeHKe, pajiiKaabHoe 3amelijeHre. Ocobble CBOMCTBA LIUK/IOMNPOIIaHa,

1[UK/I00yTaHa.
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Apensi. beH3on Kak nipeficTaBuTe /b apeHOB. CTpoeHue MosieKysbl beH3ona. ConpsbkeHue Ti-CBsizeid. MI3omepusi v
HOMEHKJIaTypa apeHOB, ux mnosyueHue. ['oMmosioru 6eH3omna. Biusinue 60KOBO# 1iery Ha 3/1IeKTPOHHYHO TJIOTHOCTh
COTIPsDKEHHOTO T-0071aKa B MOJIeKyJiaX FOMOJIOTOB OeH3071a Ha MpUMepe ToJTyosia. XUMHUUecKre CBOWCTBa OeH30:a.
Peakiyy 3aMelrieHUs C yuacTieM GeH30/1a: Ta/ioreHUpOBaHre, HUTPOBAHUE U alIKWiMpoBaHue. [IprMeHeHre 6eH3osa 1
ero romosioroB. CpaBHeHMe peaKIJMOHHOM criocobHoCTH 6eH30/1a 1 TOyo/Ia B peakiusax 3amelrieHusi. OpreHTUpYyolliee
JleiCTBMe MeTa/IbHOU IPYNIbl B peaklUsX 3aMellleHusi ¢ yuactrem Toayosna. OpuenTanTsl | u 11 posa B peakuuysx
3aMeleHHs C yuacTHeM apeHOB. Peakiuu 1o 60KoBO# 1ieru ankruibeH30/10B.

[IpupoaHBIe HUCTOUHUKU yraeBOoAOpoA0B. HedTsb 1 ee mpombliiiieHHasi TlepepaboTKa. PpakijoHHast
rieperoHkKa, TepMUueCKUil U KaTaJIuThUe CKUil KpeKUHT. [IpupojHbIii ra3, ero cocTaB U MPaKTUUYeCKOe UCIO0b30BaHue.
KameHHbIi yrosib. KokcoBaHre KaMeHHOTO YIJisl. JKOJOTHUYeCcKre acrieKThl A00bIuM, TiepepaboTKU 1 UCTIOMb30BAHUS
TOJIE3HBIX UCKOTIaeMBbIX.

PacueTrHble 3aauu.

1. HaxoxxieHrie MosieKy/IsipHO# hopMyJ/ibl OpraHMUecKoro coeivHeHus: o Macce (06bemy) MpoJyKTOB
CrOpaHus.
2. HaxoxxeHre MosieKy/isipHOM (hOpMYyJibl BellleCTBa MO ero OTHOCUTE/IbHOM TIJIOTHOCTH M MacCOBOM JjoJie

3JIEMEHTOB B COeITUHEHUSIX.
3. KoMOuHMpOBaHHbBIE 3aflauM.
JdemoHcTpanuu. [TomyueHre MeTaHa U3 aljeTaTa HaTpys U TUPOKCH/a HaTpusi. Moieni MoJieKy/ a/IkaHOB —
IIIapoCTepykKHeBbIe ¥ 00beMHbIe. [opeHre MeTaHa, MPOMNaH-0yTaHOBOM CMecCH, rapadyHa B YCIOBUSX U30bITKA U

He/loCTaTKa Kucyiopoa. B3peiB cMecu MeTaHa ¢ Bo3ayxoM. OTHOLLIeHHe MeTaHa, TIporaH-0yTaHoBOM cMecH, OeH3KMHa,
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napaduHa K 6pOMHOM Bojie ¥ paCTBOPY IepMaHraHaTa Ka/ivsi. B3peIB cMecu MeTaHa U XJI0pa, MHUL[UHUPYeMbIi
ocBelleHneM. BoccranoBnenue okcuga meau (M) mapadyHoMm.

[ITapocTep>kHeBbIe M 00bEMHBIE MOJI€/T MOJIEKY/T CTPYKTYPHBIX U TTPOCTPAHCTBEHHBIX U30MEPOB a/TKeHOB.
OO6beMHbIe MO/Ie/Tl MOJIeKY/ ajikeHoB. [lomydeHue aTeHa U3 3TaHosna. ObeciiBeunBaHue 3Te- HOM OPOMHO# BOJBI.
ObeclLiBeurBaHUe 3TeHOM PAacTBOpA MepMaHraHara Kaausi. [opeHue 3TeHa.

[MonyueHue atleTuneHa U3 Kapoua Kanblusi. B3anmogeiicTBue atjetrieHa ¢ 6pomHol Bogoii. B3anmopeticTBue
alieTUieHa C paCTBOpOM TlepMaHraHara Kanus. [opeHue aijeTuieHa. B3armMogelicTBre aljeTuieHa C paCTBOPOM COJT MeTv
1M cepebpa.

Mogenu (111apocTepKHeBble U 00beMHbBIe) MOJIEKY/T aKaZMeHOB C Pa3/IMUHbIM B3aUMHBIM PacCIio/ioykKeHreM Ti-
cBsizeii. Mogenu (1mapocTepykHeBbie ¥ 00beMHbIe) MOJIEKY/T a/IKa[UeHOB C Pa3/IMUHBIM B3aUMHBIM PACIIOIOKEHUEM TT-
CBsI3€M.

[ITapocTep>kHeBbIE MOZE/IN MOJIEKY/T LIMK/I0a/IKAHOB M a/IkeHOB. OTHOILIeHKe LJUK/I0reKcaHa K pacTBOpY
TiepMaHraHara Kajausi 1 OpoMHOM Bojie.

[ITapocTep>xHeBbie 1 00beMHbIE MOZIe/T MOJIEKY/T OeH30/1a ¥ ero ToMoJIoroB. Pa3ziesieHre C MOMOILIBIO Jie/TUTe/TbHON
BOPOHKHU cMecH b6eH30/1—Boga. PacTBopeHue B 6eH30/1e pa3IMyUHbIX OPraHWYeCcKrUX U HeopraHuuecKux (Haripumep, cephbl)
Bell[eCTB. DKCTParMpoBaHue KpacuTesiei U ApyTrux BelljeCcTB (Haripumep, 1oza) 6eH30/10M U3 BOJHBIX pacTBOPOB. [opeHue
6en3osa. OTHOIIEHWe GeH30/1a K OPOMHO# BOZie ¥ PaCTBOPY TepMaHTaHaTa Kanus. [TomyueHue HUTpobeH3o01a.

Konnekist «[IpupoHbie MCTOYHUKH YIIeBOAOPOAOB». CpaBHeHMe TTPOL[eCCOB TopeHusi HeTH U TIPUPOIHOTO Tasa.
O6pa3oBaHue He(TAHOM MJIEHKA Ha TIOBEPXHOCTH BOZbI. KaTauTiHueckuii KpeKUHT rapaduHa. PactBopeHue napaduHa B
OeH3uHe U UCTIapeHue pacTBOpUTesst U3 cMecH. [1naBeHue nmapadyHa ¥ ero OTHOIIIEHHe K Bojie (pacTBOpeHHe, CpaBHEHHe

HHOTHOCTEﬁ, CMaI-II/IBaHI/IE). P(’:B,E[EI[EHI/IE cMecHu 6EH3HH—BO,E[8 C IIOMOIIIBIO ,E[EJ'II/ITEJILHOﬁ BOPOHKHM.
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JIaGopaTopHbIe ONBITHI.

WsrorosneHue napadyHUpoBaHHOM Oymaru, UCIbITaHUE ee CBOMCTB — OTHOLLIEHHUEe K BOJe U JKUpaM.
O6Hapy>xeHue H,0, caxxu, C0, B MPOAYKTaX TOPeHUsi CBEUH.

V3rotoBneHne Mozesiel rajaoreHaJkaHOB

OO6Hapy>keHUe HeTpeJie/IbHbIX COelMHeHUI B He(pTenpogyKTax.

O3Hakom/ieHHe ¢ oOpa3liaMu Mo/IMITUIeHa U TIOTUTIPOTTH/IeHa.

Pacrio3HaBaHMe 00pa310B alkaHOB U aTKeHOB.

OO6Hapy>keHUe BO/IbI, CaXKU U YIJIEKUCJIOTO ra3a B TIPOAYKTaX rOPeHUsl YIieBOAOPOAOB.

© o N ok W N

M3roroBieHue MO,Z[EHEﬁ d/IKMHOB U X M30MEPOB.

—_
<

O3HakoM/IeHUe C KoJleKLen «Kaydyk v pe3uHar.

—
f—

O3HakomsieHHe ¢ Gpu3nuecKUMHU CBOMCTBaMU OeH3071a.

—_
N

W3rotoByieHre 1 UCTO/Ib30BaHUe TIpOCTeliiiero rpubopa A/1si xpoMarorpadum.

—
w

Pacrio3HaBaHue OpraHrny4eCKHX BeleCTB.

—
s

OrnpeienieHre KaueCTBEHHOTO COCTaBa napaduHa unm 6eH3ora.

15. TTonmyueHue alleTusIeHa ¥ er0 OKHC/IeHWe pacTBOpoM KMri0, vy 6poMHOM BOZIOM.

Tema 4. Kuciopopacopaep:xaiye coefuHeHUA

CrnupTtsl. CocTaB U Kiaccudukalusi CnupToB. M3omepusi CUPTOB (MO0XKeHWe THAPOKCUIBHBIX TPYIII,
Me)KKJ/IaCCOBasi, YIJIEPOAHOrO cKeseTa). dusnueckre CBOKWCTBA CITUPTOB, UX MOTyUYeHHe.

Me>kMosteKy/isipHasi BOZOPOAHast CBsI3b. XMMUUeCKe CBOMCTBA CITUPTOB, 00yC/IOB/IeHHbIE HA/TMUMEM B MOJIEKY/IaX
TMIPOKCUJTBHBIX TPYTIT: 0O0pa30BaHKe ajKOTOJISTOB, B3aUMO/EMCTBHE C Ta/IOTeHOBOAOPOAAMU, MEXXMOJIEKY/IsIpHasi 1

BHYTPHUMOJIEKYJ/IADHAA AernuAapaTalusd, BTEPI/Id)I/IKa]_[I/IFI, OKHC/IeHHEe U AernprupoBaHHe CIIMPTOB. OcobeHHOCTH CBOICTB
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MHOI'0aTOMHbBIX CITUPTOB. KauecTBeHHas1 peakijysi HA MHOTOaTOMHbIe CITUPThI. BakHetlillve rpecTaBUTeM CITUPTOB.
du3noIoruuecKoe JeMcTBYe MeTaHo/Ia U 3TaHo/a. AJTKOT0/M3M, ero rmocieAcTBus. [TpoduiakTrka aJkoroamsma.

®enonbl. PeHon, ero pusMyeckue CBOKMCTBA U MOydeHUe. XUMUUeCKHe CBOMCTBA (DeHo/1a KaK (DyHKIUS ero
ctpoenusi. KuciotHele cBOMCTBa. B3auMHOe BiivsiHUE aTOMOB Y CPYIII B MOJIeKY/IaX OPraHM4YeCKUX BeIeCTB Ha MpUMepe
(enona. ITonvkoHgeHcanus deHosa ¢ hopmanbaerunoM. KauectBeHHas peakijys Ha ¢eHou. [IpruMmeHeHue (eHora.
CpaBHeHMe KUCOTHBIX CBOMCTB BeIlleCTB, COAEeP KallX TUAPOKCUIbHYIO TPYTIIY: BOJbI, OHO- U MHOTOAaTOMHBIX
CTIIMPTOB, (peHosa. [IpriMeHeHHe TTPOM3BOJHBIX (heHoa.

Anbneruabl U KeToHbl. CTpoeHUe MOJIEKY/ allbJeTUI0B U KETOHOB, UX U30MepUsi U HOMeHK/IaTypa.
OcobeHHOCTH CTPOeHUs KapOOHUIBHOM IpyTIbl. PH3nuecKre cBOHCTBA (hOpMasibeTHia U ero ToMo/oroB. OTae/TbHbIe
Tpe/ICTaBUTENN aTbJIeTU/I0B Y K€TOHOB. XMMHWUeCKHe CBOMCTBA a/lb/IeTHZOB, 00yC/IOB/IeHHbIE HATMUHEM B MOJIEKYIIe
KapOOHW/IbHOM TPYTITTBI aTOMOB (THIPUPOBaHKe, OKHMCIeHHe aMMUAaYHbIMKU pacTBOpaMH OKCH/la cepeOpa ¥ TUAPOKCHIA
Meu (I1)). KauecTBeHHbIe peakliM Ha albAeryu/ibl. Peakijys rnmoaMkoHAeHcaluu hopMasbaeri/a ¢ peHosoMm.
Oco0eHHOCTH CTPOeHHUs U XUMHUUeCKUX CBONCTB KeTOHOB. Hyk/eodubHOe nprcoeiiHeHre K KapOOHUILHBIM
coenguHeHusM. [IprcoeiiHeHUe 1[MaHOBOAOPO/IAa U TUAPOCYIb(UTA HAaTPUS.

Kapb6oHoBbie KMCA0ThI. CTpoeHHe MO/IEKY/T KapOOHO- BbIX KHUC/IOT ¥ KapOOKCHTbHOM TPYIIITHI.
Krnaccudukaiiys 1 HoMeHK/IaTypa KapOOHOBBIX KHUCIOT. Pusnueckre CBOMCTBA KapOOHOBBIX KUC/IOT U UX 3aBUCUMOCTb OT
cTpoeHust Moiekyn. OOIIre CBOMCTBA HEOPraHUUECKHUX M OPTaHMUeCKHUX KHUC/IOT (B3aUMO/IefiCTBHe C MeTa/l/laMH,
OKCH/IaMU MEeTaJIJIOB, OCHOBAaHUSIMH, COMSIMU). BiustHre yryieBomopoAHOTO pafiikasia Ha CUTy KapOOHOBOM KHC/IOTHI.
Peaxiius 3TepryKallii, YCJIOBUS ee TIpOBeieHHs. XIMUUeCKUe CBOMCTBA HeTpe/ie/TbHbIX KApOOHOBBIX KHC/IOT, 00y C/IOB-

JIEHHbIE€ Ha/TMUKEM TI-CBA3U B MOJIEKYJIE.
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Cnoxuble 3¢upbi. CTpoeHue cI0KHBIX 3(prpoB. HomeHKIaTypa C/10KHBIX 3¢upoB. O6paTUMOCTh peakiuu
3Tepu(UKaLK, TUIPOJIU3 CI0XKHBIX 3(MpOB. PaBHOBecHe peakLiuu 3TepudUKaLiMi — TUApOan3a; (PaKTopkbl, BAUSIOLLIYE
Ha Hero. PellleHre pacueTHBIX 3a/jau Ha orpe/iesieHre BbIXO/a MPO/IyKTa peakiyuu (B %) OT TeopeTrueCK: BO3MOKHOTO,
yCTaHOBJIeHHe (DOPMYJIbl M CTPOEHHS BellleCTBa M0 TIPOAYKTaM ero cropaHus (Wi rupousa).

JKupoi. JKuphbl Kak C/1o)KHBIe 3(DUpHI IMIlepruHa U KapOOHOBBIX KMC/IOT. COCTaB U CTPOEHHEe >KUPOB.
HomeHknatypa u kiaccudukaiiys xupos. Macsa. JKupsbl B ripupoje. buonoruueckue GyHkiu >kupoB. CBONCTBa KUPOB.
OwmblieHNe KUPOB, MonyueHre Mbuia. OObsiCHeHHe MOIOIIUX CBOMCTB Mbla. ['MaprpoBaHue XXUIKUX XKUPOB. MaprapuH.
[Tonsitue 0 CMC. O6bsicHeHHe MOIIMX cBOMCTB Mbuta U CMC (B cpaBHEHUN).

PacueTHble 3afauu. BriuvcieHus 1o TepMOXMMUYECKUM YPaBHEHUSIM.

JemoHcTpanuu. ®usnyeckre CBOWCTBA 3TAHO/A, TipornaHosa-1 u GytaHosa-1. [IlapocTep;kHeBbie MO/ MOJIEeKYT
r3oMepoB ¢ MoseKyasspHbIMU Gopmynamu CsHs0 u CsH100. KonruecTBeHHOe BbITeCHEHUE BOJOPO/ia U3 CIIUPTA HaTpUEM.
CpaBHeHHe peaKlii FOpeHusl STUI0BOT0 U MPOIUI0OBOr0 CrMPTOB. CpaBHEHWe CKOPOCTel B3aMO/eCTBUSI HAaTPHs C
3TaHOJIOM, TIPOTMaHOIOM-2, IuljepuHoM. [TosyueHue npocToro 3dupa. [TomyueHue cioxkHoro 3¢upa. [TosyueHue 3TeHa
Y3 3TaHoJIa.

PacTBOopuMOCTb (peHOsa B Bojle TPy 0OBIUHOM U TOBBIIIIEHHOW TemriepaType. BoiTecHeHue geHoma 13 peHossATa
HaTpusl yrofbHOM KUc/i0Tou. Peakius deHona ¢ xyopuzaoM xenesa (I11). Peakiusi eHosa ¢ hopmanbieruiom.

[ITapocTep>kHeBbIe MOZIe/TA MOJIEKY/T abAerHu0B U N30MepHBIX UM KeTOHOB. OKuc/ieHre OeH3anbAeruia Ha
BO3ayXe. Peakiust «cepeOpsiHOTO 3epKasia». OKUcIeHue anbaeruzoB ruapokcuom meau (10).

3HAKOMCTBO C (pr3nueCKMMH CBOMCTBAMH HEKOTOPBIX KAPOOHOBBIX KHUC/IOT: MypaBbUHOM, YKCYCHOM, TTPOITHOHOBOM,
MacC/ISTHOM, I1jaBeIeBOM, TMMOHHOM, OJIEMHOBOM, CTeapuHOBOI, OeH30iHOI. Bo3roHka 6eH30MHON KUC/IOThL. OTHOIIIeHHe

Ppa3/IMYHBIX Kap6OHOBBIX KHUCJIOT K BOJe. CpaBHEHI/Ie KHC/IOTHOCTH Cpeabl BOAHBIX DACTBOPOB MypaBbHHOﬁ 141 YKCYCHOﬁ
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KUCJIOT OZJMHAKOBOM MOJIIPHOCTHU. [To/TyueHre IPUATHO MaxXHYIIETo C/I0yKHOTO 3¢upa. OTHoIleHre K 6POMHOM Bojie 1

pacTBOpPYy MepMaHTaHaTa Kaus Tipe/ie/lbHOM U Herpe/ielbHOM KapOoHOBBIX KUC/IOT. [IllapocTepkHeBbie MOeTd MOJIEKYJT

CJIOXKHBIX BCIJI/I]_)OB N U30MEPHBIX UM Kap6OHOBbIX KUCA0T. OTHOLIeHHe C/JIMBOYHOT'O, IT0ACO/JIHEUHOI'O 1 MallIMHHOI'O MaCJId

K BOJAHBIM PpAaCTBOpdM 6p0Ma W IIepMdHI'dHATa KaJ/IWs.

JIabopaTopHbIe ONbITHI.

16.
17.
18.
19.
20.

PacTBopeHue ruviieprHa B Boze.

B3aumogerictBue ruiiepuHa ¢ Cu(OH),.
Pexktudukaiysa cMmecu Bofla—aTaHon (1—2 cTagun).
B3aumogeiicTBue heHoMa C paCTBOPOM ITIe/I0UM.

Pacmo3HaBaHMe pacTBOPOB (peHOsIsATa HAaTpHs U KapOoHara HaTpusi (6apboTa)k BbIIbIXaeMOT0 BO3AyXa WIn

JIeCTBUE CUTbHOM KUCJIOTHI).

21.
22.
23.

B3aumogetictBre (eHosa ¢ 6poMHOI BOIOM.
Pacrio3HaBaHMe BOZIHBIX PACTBOPOB (heHOJIa U T/IUIepUHa.

3HAaKOMCTBO C (l)I/IBI/I‘-IECKI/IMI/I CBOMCTBaMU OTAe/IbHBIX Hpe,[I‘CTaBI/ITEJIEﬁ A/IbAETrNA0B 1 KETOHOB!

aljeTa/ib/lery/a, alleToHa, BOAHOI0 pacTBopa hopmanberuaa.

24.
25.
26.
27.
28.

Okwuc/ieHre 3TaHo/Ia B 3TaHaJIb.

Peakius «cepeOpsSIHOTO 3epKasia».

OxucieHue anbAeruioB ruipokcugom meau (11).
[Tonyuenue (eHonodopmanbAeruHOTO NOJIUMeEpa.

B3auMogericTBUe pacTBOpa YKCYCHOM KUC/IOThI C MarHueM (LIMHKOM), okcuzoM meau (I1), rugpokcugom

xene3a (IIT), pactBopom KapboHaTa HaTpusi, PACTBOPOM CTeapara Kausi (MbUIa).
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29.  Os3HakomsieHHe C 0bpa3siiaMy CI0KHBIX 3(UPOB.

30. OrTHoIIeHUe C/I0KHBIX 3(DUPOB K BOZIe U OPraHWYeCKUM BellleCcTBaM (HarpyuMep, KpaCUTeJIsIM).

31. BbIBeJjeHMe )XUPHOTO MATHA C MOMOILBIO CJI0XKHOTO0 3¢upa.

32. PacTBOpHMMOCTB XKUPOB B BOJE U OPraHWUYeCKUX PaCTBOPUTEISAX.

33. Pacro3HaBaHue CIMBOYHOIO Mac/a U MaprapvHa C OMOLLbIO MOAKUCIEHHOTO Teryioro pactsopa KMr0s.
34. TlonyueHue mbuia.

35. CpaBHeHHe MOIIIUX CBOMCTB X035MCTBEHHOTrO Mbia 1 CMC B )keCTKOM BoOZe.

JKCIIepUMeHTa/IbHbIe 3a/a4yH.

1. Pacmo3HaBaHMe paCTBOPOB alleTaTa HaTpHisi, KapOoHaTa HaTpUs, CU/IMKaTa HaTpHs U CTeapaTa HaTpHs.
2. Pacmno3HaBaHWe 06pa3iioB C/IMBOYHOTO Macja U MaprapuHa.

3. [TonmyyeHre KapOOHOBOM KUCJIOTHI U3 MbL/a.

4. [TonyueHre yKCyCHOM KUC/IOTBI U3 alieTara HaTpusl.

Tema 5. YriieBojbl

MoHo-, au- ¥ nonvcaxapu/sl. [IpefcTaByuTe M KaXk/10M TPYTIIIbL.

buosiornueckasi posb yIieBoioB. VX 3HaueHue B )KU3HU UesioBeKa U 0011jeCTBa.

MoHocaxapugbi. ['moko3a, ee pusndeckue cBoiictBa. CTpoeHUe MOJIeKy/bl. 3aBUCUMOCTb XUMHYeCKHUX
CBOMCTB IVIFOKO3bI OT CTPOEHUsI MOJIeKY/bl. B3auMmogericTBue ¢ ruipokcruom Meau (11) mpyu koMHaTHOU Temriepatrype 1
HarpeBaHUM, 3TepU(PUKALIVS, peakiys «cepeOpsIHOTO 3epKasiay, TUpUpoBaHue. Peakiiy OpoykeHUsT T/IFOKO3bI:
CIIMPTOBOI0, MOJIOUHOKUCJIOTO. [1t0K03a B pupoze. buosornyeckasi posb roko3bl. [IprMeHeHre TIF0KO3bl Ha OCHOBE ee

cBoOMCTB. PpPyKTO3a KaK M30Mep IVIFOKO3bI.
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Oucaxapupgbl. CTpoeHue aucaxapuzioB. BoccraHaBnmBatolijyie ¥ HEBOCCTAaHAB/IMBAIOIIIe JUCAaXapU/IbI.
Caxapo3a, /1aKTo3a, Ma1bmo3d, UX CTpoeHue U bronoruueckasi posb. ['vgpomu3 aucaxapyos. [IpoMbliiiieHHOe
TMO/TyUeHHe Caxapo3bl U3 NPUPOJHOTO ChIPhSI.

[Tonucaxapupbl. Kpaxman u Le/tosio3a (CpaBHUTe/IbHAsA XapaKTePUCTHKA: CTPOEHUe, CBOMCTBA,
buonoruyeckast posib). dusnueckrie CBOMCTBA MO/MKMCaXapUI0B. XUMUUeCKHe CBOMCTBA MoaMcaxapy/ioB. ['uaposnu3
roJiMcaxapyuioB. KauecTBeHHasi peakijyis Ha KpaxmaJl. ITomcaxapu/isl B PUPO/ie, X OMonoruueckas posib. [IpumMeHeHue
nosiMcaxapuzioB. [ToHsATHe 00 MCKYCCTBEHHBIX BOJIOKHAaX. B3anmogeiicTBUe 11e/1r0/103bl C HeOPraHuye CKUMU U
KapOOHOBBIMH KHUC/IOTaMH — 00Opa3oBaHue CI0XKHBIX 3(DHPOB.

JemoHcTpanuu. O6pasiibl YI7IeBOAOB U U3Zie/inii U3 HUX. B3anmMoeiicTBre caxapo3sl ¢ ruapokcugom Meau (II).
[TonyueHue caxapara KajbliUsl U BbljleJieHHe caxapo3bl U3 pacTBOpa caxapara Kanbius. Peakiusi «cepebpsiHOro 3epKana»
IS T/TIFOKO3bL. B3arimojielicTBUe T/FOKO3bI C (PYKCUHCEPHUCTOM KUC/I0TOW. OTHOLIIEHWe PaCTBOPOB Caxapo3bl U MaJIbTO3bI
(y1akto3bl) K rugpokcuay Meau (I1) mpu HarpeBaHuu. O3HakoM/leHHe € (hH3UUeCKMMU CBOMCTBAMU LIeJUTHO/I03bI U
Kpaxmara. HabyxaHue 11e/11r0/103b1 ¥ KpaxMarsa B Bojie. [TosryueHrie HUTpaTa 11e/1/TH0/03bI.

JIaGopaTopHbIe ONBITHI.

36. OsHakom/eHUe C (HU3UUeCKUMU CBOMCTBAMU I/TFOKO3bI (arTeyHast yriakoBKa, TabeTKn).

37. BzaumogetictBue ¢ Cu(OH), ipu pa3mMuHOM TemriepaType.

38.  KuUC/IOTHBIM THAPOINU3 Caxapo3bl.

39. 3HakKoMCTBO C 0bpa3iiaMu ToIMcaxapyu/ioB.

40. OOHapykeHHe KpaxMasia C TIOMOIIbI0 KaueCTBeHHOM peaki[uu B MeJie, Xxebe, KieTuaTtke, Oymare, KiieicTepe,
WOTypTe, MaprapvHe.

41. 3HAKOMCTBO C KOJ/IeKI1el BOJIOKOH.
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JKCIepruMeHTa/IbHbIe 3a7auM.

1. PacriosHaBaHMe pacTBOPOB IVIFOKO3bI U IVIUL[epHHA.

2. OmnpezesieHye HAIMUKMS KpaxMasa B Mefie, xyie0e, MaprapuHe.

Tema 6. A3oTcojeprKalnue COeJUHEeHUs

AwMunbl. CocTaB U cTpoeHre aMHUHOB. Knaccudukaiiys, u3oMepusi U HOMeHK/IaTypa aMuHOB. Anrdarrueckye
aMmyHbl. AHWIYH. [ToydeHre aMUHOB: aJIKUTMPOBaHMEe aMMHaKa, BOCCTaHOB/IEHWE HUTPOCOeIUHeHUM (peaklysi 3UHUHA).
dur3rMUecKre CBOKMCTBAa aMMHOB. XHMHUeCKHe CBOKMCTBA aMUHOB: B3aUMOZeHCTBUE C BOJIOW M KMCJ/IOTaMHU.
['oMonorvueckuii psif apoMaTiueCKMX aMUHOB. B3auMHoe B/iMsiHMe aTOMOB B MOJIeKyJ/iaX Ha MprUMepe aMMHaKa,
anugaTUUeCcKUX U apoMaTrhueCcKuX aMUHOB. [IprMeHeHre aMHUHOB.

AmuHokucsoTel U 6enku. CocTaB ¥ CTpOeHHE MOJIEKY/l aMUHOKUC/IOT. V30Meprisi aMUHOKHCIIOT.
JIBOVICTBEHHOCTb KMCIOTHO-OCHOBHBIX CBOMCTB @MUHOKHUCJIOT U ee IPUYMUHBL. B3anmoielicTBre aMUHOKHUCJIOT C
OCHOBaHUSIMH. B3anMo/ieficTBHe aMUHOKHC/IOT C KucioTaMu, O6pa3oBaHrie BHYTPUMOJIEKY/ISIPHBIX CoJielt (OUTIONSIPHOTO
MOHa). Peakijys MoMMKoHAEHCALMX aMUHOKUC/IOT. CUHTeTHUYeCKue BOJIOKHA (KarlpoH, 3HaHT U /ip.). buonoruueckast posib
aMUHOKUCIIOT. [IpuMeHeHre aMUHOKHUCIOT.

benky Kak rnpupoHbie 6uornonvMepsl. [lenTuiHas TPyIia aTOMOB U MeNTUAHas cBsi3b. [lenTrpl. benku.
[TepBruHasi, BTOPUYHAs U TPETUUYHAsI CTPYKTYPhI Oe/TKOB. XMMHUUeCKHe CBOMCTBa Oe/IKOB: TopeHue, AeHaTypaliys,
TUIPO/N3, KaueCTBeHHbIe (I[BEeTHbIE) peakiiy. bruosorndyeckue ¢pyHKimy OekoB. 3HaueHWe OesikoB. [iobanmbHast
ripo6sieMa 6e/TKOBOTO TO/I0fAHUS U TIYTH ee pellieHwUs.

HyknevuHoBbie KHCAOTHI. OOmUIA IIaH CTPOEHHS HYK/IeOTU/I0B. [TOHSATHE O TTHPUMUJUHOBBIX U ITyPHUHOBBIX
ocHoBaHUsAX. [lepBryHas, BTopUuHasa U TpeTU4Has CTPyKTypbl MmosieKyssl JIHK. buonoruueckas pons JHK u PHK.

I'enHas HNHXXeHepus 1 0MOTeXHOJIOrUs. TpaHCFEHHI:;Ie ¢)0pr1 JKUBOTHBIX 1 paCTEHHﬁ.
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JemoHcTpanyu. Ousnueckre CBOKWCTBA MeTHU/IaMUHa. ['opeHne MeTUaMHa. B3aumMozencTBre aHWIMHA U
MeTW/IaMKHa C Bofioi U kucyiotamu. OTHolleHre OeH30/1a U aHWIMHa K 6poMHO# Bozie. OKpalliBaHUe TKaHek
aHWIMHOBBIMU KpacuTesisiMud. ObHapykeHHe (DyHKI[MOHATBHBIX TPYII B MOJIEKY/IaX aMUHOKUC/IOT. HelTpamu3anus
111e/1041 aMUHOKMCIO0TOM. HeliTpanu3aiiys KUCI0Thl aMUHOKHUC/IOTOM. PacTBopeHue U ocaxkjeHue OenkoB. [leHaTypatius
benkoB. KauecTBeHHbIe peakijuu Ha benku. Mogenu mosekynbl JTHK 1 pasnnunbix BugoB mosnekyn PHK. O6pasibi
MPO/JIyKTOB MUTAHUS U3 TPAHCTEHHBIX (DOPM PaCTeHWH U KUBOTHBIX; JIEKaPCTB U TMperapaToB, U3TOTOB/IEHHBIX C TOMOIIbLIO
FeHHOW UH)KEeHEPHUH.

JIabopaTopHbIe ONBITHI.

42. W3roTtoBrieHHe MapOCTEeP;KHEBBIX MO/Ie/Ield MOJIEKYJT N30MePHBIX aMHUHOB.

43. W3srortoBneHue mofesneln n3oMepHbIX Mosiekyn coctaBa CsH7NO..

44. PactBopeHue 0e/KOB B BOJie U UX KOATY/ISALUSI.

45. OO6HapykeHHe Oesika B KYPUHOM SIHIle U B MOJIOKe.

Tema 7. buosiornuecku akTUBHbIE COeJMHeHUS

Butamunbl. IloHsTHe o BUTamuHax. X kimaccudurkanys u o6o3HaueHre. HopMbl moTpebieHrss BUTaAMHHOB.
BopopacTtBopuMeblie (Ha rprMepe BuTaMuHa C) 1 )KMpPOpacTBOpHMbIe (Ha MprMepe BUTaMUHOB A 1 D) BUTaMUHBI.
[TonsiTue 06 aBUTaMUHO3aX, TUMEepP- U TUTIOBUTaMHHO3aX. [IpoduiakTHKa aBUTaMUHO30B.

®epmeHThl. [ToHATHE O PepMeHTaX KaK 0 OMOIOTUUECKUX KaTa/u3aTtopax 0e/koBoi TIpUpo/bl. 3HaUeHe B
6uosioTY ¥ IpUMeHeHre B IPOMBIIIIeHHOCTU. OC0OeHHOCTU CTPOeHHs ¥ CBOUCTB (DepMEeHTOB: CelIeKTUBHOCTD U 3(-
(heKTMBHOCTb. 3aBUCMMOCTh aKTUBHOCTH (DepMeHTa OT TeMneparypsbl u pH cpefpl.

Tl'opMoHbI. [ToHATHE 0 TODMOHAaX Kak OHMO/IOTHYeCKH aKTUBHBIX BEIleCTBAX, BHITTO/IHSOIIUX SHAOKPHUHHYHO

peryidanuio XXrusHeaeaTeJIbHOCTY OPrdaHU3MOB. KJ'IE[CCI/Id)I/IKaL[I/IH I'OPMOHOB: CTePOUNbI, IIPONU3BOAHbIE dAMHWHOKHCIIOT,
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TIOJTUTIENITU/IHBIE U Oe/TKoBble TOPMOHBI. OT/ie/TbHbIe PeICTaBUTe/T TOPMOHOB: 3CTPAZIMOJ, TeCTOCTEPOH, UHCY/IVH,
aZipeHasvH.

JlekapcTBa. [loHsATHe O eKapCTBaX KaK XMMHOTepaneBTUUYeCKUX npernaparax. [ pymbl 1eKapCTB: CyabhaMUuibl
(cTpenToruA), aHTUOMOTHKY (TIEHULWI/IMH), aClIUPYH. be3omnacHbie criocoObl MpUMeHeHus, JieKapCTBeHHbIe (hOPMBI.
AHTHOMOTUKH, UX K/IaCCU(UKAI[US TI0 CTPOEHUI0, TUITY U CIIeKTPY AecTBus. [IucbakTepro3. HapKoTHKM, HApKOMaHUS U
ee mpoQuIaKTHKa.

HNemoncTparuu. O6pa3siibl BATAMUHHBIX MperapaToB. [TomiBuTamuHbl. nmoctpariuu dhotorpaduii )KUBOTHBIX C
pa3/iMuHbIMU (POpMaMM aBUTaMHUHO30B. CpaBHeHUe CKOpoCTH pasniokeHus: H,0, moj aevictBuem dhepmMeHTa (KaTasasbl) U
HeopraHnueckux Katanu3aropoB (KI, FeCls, Mn0,). [TnakaT wiu Koforpamma ¢ u300pakeHrueM CTPYKTYPHBIX (hopMyJ
3CTpaivoJia, TeCTOCTEPOHA, afipeHasMHa. B3anmogeiictBre agpeHanvHa ¢ pactBopoM FeCls. benkoBasi mpypo/ia MHCY/IMHA
(IBeTHBIe peakiyy Ha 6enku). [TaKaThl WK KofOorpaMMBI ¢ (hopMysiaMu amH/ia Cy/ib(aHUIOBOM KHUCIOTHI,
qUruapodoIeBol U TOXKHOW AUTHAPOGDOTHUEBOM KUC/IOT, OeH3W/ITIeHUIW/IJTMHA, TeTPALUK/INHA, [jed)oTakCHMa, aclTUpHHa.

JIabopaTopHbIe ONbITHI.

46. OOHapykeHUe BUTaMHHA A B paCTUTeIbHOM MacJie.

47. O6HapykeHre ButamMrHa C B 10/I0UHOM COKe.

48. OO6HapykeHHe BUTaMMHa D B »Ke/ITKe KypUHOTO SIHIIa.

49. @depMeHTAaTUBHBIM TMAPOIN3 KpaxMaJsia Moj, JelCTBUeM aMUIasbl.

50. PasnoxeHue nepokcya BogOPo/a Moj, AeHMCTBUEM KaTaslasbl.

51. [leiicTBUe feryuporeHasbl HA METHUIEHOBBINM CUHUU.

52. HcmbiTaHue paCTBOPUMOCTH aJ[peHa/iHa B BOZIe U COJITHOM KHCJIOTe.
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53. OO6Hapy)XeHUe acTTUPUHA B TOTOBOM JiIeKapCTBeHHOM ¢opme (peakijyelt THApPOoIM3a WK LIBETHOM peakiiyei ¢
cynbhaToM 6epuus).

IIpakTHKyM

KauecTBeHHBIM aHA/IU3 OPraHUYeCKUX COeMHEeHUM.
YrneBosopObL.

CrupTsl ¥ (heHOBI.

AnbJeTu/Ibl U KeTOHBI.

Kap60oHOBbBIE KHCIOTHI.

YrneBoJpbl.

N o 0k W N =

AMUHBI, aMUHOKHCJIOTBI, O€JIKH.

Oomaa xumus. 11 kiaacc

Tema 1. CTpoeHue aToma

AToM — cno)Has yacTulija. AToM — C/0XKHas yacTuiia. Jloka3aTenbCTBa CJIO)KHOCTH CTPOEHMS aToMa:
KaTo/IHble Y PEHTIeHOBCKUe yuH, (oTo3(PdeKT, palu0aKTUBHOCTb. OTKPBITUE 3/IeKTPOHA, MPOTOHA U HeUTpoHa. Mozenu
ctpoenust atoMa (Tomco- Ha, Pe3epdopga, bopa). Makpomup u mukpomup. KBaHTOBO-MeXxa- HUUeCKUe TIpe/ICTaBIeHuUs O
CTPOEHUH aToMa.

CocTossHUEe 31eKTPOHOB B aToMe. HyK/OHBI: IPOTOHBI ¥ HEUTPOHBL. HyKmuzpbl. M1300apbl U U30TOIILI.
KBaHTOBO-MeXaHUUeCKHe TpeiCTaBeHus O PHUPoZe 371eKTpoHa. [ToHsTHe 00 371eKTPOHHOM OpOUTaIN U 3/IEKTPOHHOM

o6sake. [TpaBusia 3amo/THeHUsI SHepreTUUeCKUX YPOBHeM U opOuTaseil sieKTpoHaMu. [IpUHLIUIT MUHUMYMa SHEprUM.
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DJleKTPOHHbIe KOHGUTYPALIUX aTOMOB ¥ HOHOB. OCOOEHHOCTH 37IeKTPOHHOTO CTPOEHUSI aTOMOB XpOMa, Me/id, cepeOpa 1
AP-

BaneHTHbie BO3MOXHOCTHU aTOMOB XUMHUECKUX 371eMeHTOB. BajleHTHbIe 3/1eKTPOHbI. BajileHTHbIe
BO3MOKHOCTHM aTOMOB XMMHYeCKHX 37IeMeHTOB, 00yC/IOB/IeHHbIe pa3/InuHbIMU (akTopamu. CpaBHeHHe TIOHSATUN
«BaJIEHTHOCTb» U «CTeTleHb OKUCJIEHUSI».

[Tepuoguueckuit 3akoH U [lepuoguueckass cucTeMa XUMUUYeCKHUX 3/IeMeHTOB
O.M.MenpgeneeBa u ctpoeHue atoma. llpeanoceuiku oTkpeiTHd [leppuoanyeckoro 3akoHa. OTKpBITUE 3aKOHA.
[TepBasi hopmynvpoBka [Tepuoguyeckoro 3akoHa. CTpykTypa I[leprognueckor cucteMsl 371eMeHTOB. COBpeMeHHbIe
Tripe/iCTaB/ieHUsI 0 XUMUUeCKoM 37ieMeHTe. Btopasi dopmysnvpoBka ITepuogudeckoro 3akoHa. [lepuoguueckasi cucteMa u
cTpoeHHe aToMa. ®U3nuyeCcKUl CMbIC/ MOPSIIKOBOIO HOMepa 3/ieMeHTa, HOMepOB I'PYIINbI U neproza. [lepuogudeckoe
V3MeHeHVe CBOWCTB 3/IeMeHTOB: paZilyca aTroMa, 3/IeKTPOOTprLIaTelbHOCTHU. [IpUUnHbBI M3MeHEeHUsT MeTa/l/Inue CKUX 1
HeMeTa/lJTHIeCKUX CBOMCTB 3/IeMEHTOB B TPyTITIaX U Mepuoiax, B TOM uKc/ie U B 6osbimx. TpeTbst popmysivpoBKa
[Tepuognyeckoro 3akoHa. 3HaueHue [leproanueckoro 3akoHa U [leproanueckor cucTemMsl [ijisl pa3BUTHSL HAYKU U
MOHUMaHUsI XUMUYeCKOW KapTHHBI MUPa.

HMemoHcTpanuu. Potosddekt. KaroaHble myun (371eKTPOHHOTyUeBbIe TPYOKH), MOZIE/IA 3TeKTPOHHBIX 00/1aKOB
(opburareii) pazmuuHoii hopmbl. Pa3miuHble BapyuaHThI Tabmuil [Teproanueckoit cucTeMbl XUMHUUYECKUX 371eMeHToB /1. .
MenieneeBa. OOpa3iibl MPOCTHIX BEIIeCTB, OKCUIOB U THAPOKCHIOB /1IeMEHTOB 3-TO TIePUOZa U JIeMOHCTPALUS UX
CBOMCTB.

Tema 2. CTpoeHue BelecTBa. JlucnepcHbie CHCTEMBbI

XumMmuuyeckas cBsizb. EfMHAsA nmpupoJa XUMHUUYeCKOU CBsi3u. [ToHSITHE O XUMHUUECKOU CBSI3U KaK

Tipoiiecce B3aUMOJIEMCTBYSI aTOMOB ¢ oOpa3oBaHHeM MOJIEKY/I, MIOHOB U paJiuKaaoB. Bujibl XuMyuueckou cBsi3u. AMOpQHbIe
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Y KpUCTa/VInuecKyre BelecTBa. VloHHas XxuMudeckasi CBsi3b. JIMMO/IbHBIM MOMEHT CBsi3u. CBOMCTBA BeIeCTB C MOHHOU
KPUCTA/UTMYECKOU PEeLLeTKOM.

KoBaneHTHasi cBsi3b. MeTo/| BaJieHTHBIX CBsi3eli B 00pa30BaHMY KOBaJIeHTHOM CBSI3U. DJIEKTPOOTPULIATETbHOCTh U
Pa3HOBU/IHOCTH KOBAJIEHTHOM CBSI3U 110 3TOMY TIPU3HAKY: MMOJisspHasi ¥ HerosisipHasi. Crioco0 repeKphiBaHMs 3/1IeKTPOHHBIX
opbuTanei u Kinaccudukaiys KOBaeHTHBIX CBsI3el 110 3TOMY MPU3HAKY: O- U T- CBSI3U. KpaTHOCTh KOBaJIeHTHBIX CBsI3el 1
WX K/accubUKalys 110 3TOMY IMPU3HAKY: OfIMHapHasi, BOMHAs U T. I. MeXxaHW3Mbl 06pa30BaHMs KOBAaJIEeHTHOM CBSI3H:
oOMeHHBIY U JOHOPHO-aKLeNTopHbIA. KpucTaniuueckoe CTpoeHUe Bell[eCTB C ITUM THUTIOM CBSI3U, UX (pU3nuecKue
CBOMCTBa.

Mertasiueckasi CBsI3b U ee 0cobeHHOCTU. PU3NYeCcKre CBOMCTBAa MeTasIOB Kak (DyHKITUSI MeTa/l/TiueCKOU CBSI3U U
MeTaJlJTnyeCKOM KPUCTA/VINUeCKOU PelleTKH.

BogopozHast CBsi3b U MexaHH3M ee 00pa3oBaHusl. MeXXMosieKy isspHasi 1 BHYTPUMOJIeKY/IsIpHasi BOZOPO/HbIE CBSI3U.
dusryeckre CBOKCTBA BellleCTB C BOJOPOLHOM CBSI3bI0. bronornueckast posb BOJZOPOSHOU CBSI3U B OpraHy3aLiin
CTPYKTYp OMOMOIMMEpPOB.

'mbpupgusanusa opburtaneid u reomeTpus Mmoaekya. Teopus rubpuau3saiyu. TUTTEI THOPUAU3ALIN
3/IEKTPOHHBIX OpOUTasieli U reoMeTpUsi OpraHudeCKUX U HeOpraHUUeCKUX MOJIeKYII.

Teopus cTpoeHUS XUMHUUECKUX cOoeJMHeHUU. [IpeAnochlIKM CO3/laHUsI TEOPHUU CTPOEHHUS XUMUUeCKUX
COeIMHEHUH, Che3[] ecTecTBoMCHbITaTeseH B I. [lnenepe. JInuHocTHbIe kKayecTBa A. M. BytnepoBa. OCHOBHBIE
TOJIOXKEHUSI TEOPUU XUMHUUYECKOTO CTPOEHHS OPraHMYeCKUX COeJMHeHUM U COBPEMEHHOW Teopuu cTpoeHust. VI3omepus B

OpFaHHLIECKOI;'I XUMUH. B3aMMHOe B/MsIHAe aTOMOB B MOJIEKY/IaX OPraHUYEeCKUX U HEOPIdHUYECKUX BEIIEeCTB.
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OCHOBHBI€e HarpaB/IeHUs! PA3BUTHSI TEOPUM CTPOEHUSI OPTaHUUeCKUX COeJMHEeHNH (3aBUCUMOCTb CBOMCTB Bel|eCTB
He TOJIbKO OT XMMUUECKOT0, HO U OT UX 3/IEKTPOHHOTO M TIPOCTPAHCTBEHHOTO CTpOeHUs ). IHAYKLIMOHHBIN U Me30MepHbIT
3¢ dekTrl. CTepeoperysipHOCTb.

OvanekTuyecKue OCHOBBI OOIIHOCTU [JBYX BeAYUIUX TeOPUU XUMHUU. [IUaneKTUUeCKre OCHOBBI
obmmHoctu Ilepruoguueckoro 3akoHa 1. V. MeHeneeBa u Teopun ctpoenusi A. M. ByTnepoBa B ctaHOBnIeHUU (pabOThI
Tpe/illie CTBeHHUKOB, HaKOIJIeHWe (PaKTOB, yYaCTHe B Che37iaX, PYCCKUU MEeHTa/IUTeT), peCKa3aHuu (HOBbIe 3/IeMeHThI
— Ga, Se, Ge 1 HOBBI€ BellleCTBa — U30MePbl) U pa3BUTHH (TPU (HOPMYIUPOBKH).

[TonumMepsl opraHuuyecKkrue U HeopraHuueckue. [Tomumepbl. OCHOBHBIE MMOHITHS XUMUN
BBICOKOMOJIEKY/ISIDHBIX COeIMHEHUI: «MOHOMED», «TI0JTUMEepP», «MaKPOMOJIEKYJIa», «CTPYKTYPHOE 3BEeHO», «CTeIeHb
TOJTUMepU3aLu», «MOJIeKy/IsipHast Macca». CriocoObl TIoTyueHHs! MOIMMEPOB: peakLvy ToJTMMepU3aliuy U
No/MKOHAeHcalu. CTpoeHte MOIMMepPOB: reoMeTpruyecKas (popMa MakpOMOJIEKYJT, KpUCTa/UIMUHOCTb U aMOP(PHOCTB,
cTepeopery- JigspHOCTb. [loimepsl opraHnyeckue ¥ Heopranudeckre. Kayuyku. [Inactmaccel. BonokHa. buoronvimepst:
OenKy ¥ HyKJIeMHOBbIe KUCIO0Thl. Heopranuueckye moMMepbl aTOMHOTO CTPOeHust (a//IOTPOITHbIe MOAU(PUKALIUU
yIyiepo/ia, KpUCTa/ulnue CKU KpeMHUM, CeJlIeH U Te/UTyp Liell0YeuyHOro CTPOeHUs], AMOKCUJ, KDEMHHUS U [Ip.) U MOJIEKY -
JISIPHOTO CTPOeHUs (cepa IiacThUuecKasi v Jip.).

OucnepcHblie cucTeMmbl. YUncTble BewjecTBa U cMecu. Kinaccudukaiys XuMmruyecKUx BeLeCTB 10 YACTOTe.
CocraB cMmeceii. PacTBopbl. PacTBOoprMOCTS BelllecTB. Knaccudukaliyisi pacTBOPOB B 3aBUCUMOCTU OT COCTOSTHUS
PacTBOPEHHOTO BellleCTBa (MOJIEKY/ISIDHBIE, MOJIEKY/ISIPHO-UOHHBIE, MOHHBIE). THITbI paCTBOPOB 10 COAEP>KaHUI0

PaCTBOPEHHOT'O BeleCTBAa. KOHL[EHTpaLII/IH PaCTBOPOB.
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[TonsiThe «aucriepcHasi cucteMa». Knaccudukauys JUCriepcHbIX CUCTEM B 3aBUCMMOCTH OT arperaTHOr0 COCTOSIHUS

JUCTIEPCUOHHOM Cpefibl U AWCTiepcHOM ¢a3bl, a TakKe 1Mo pa3mepy yacTull. [pyboaucriepcHbie CUCTeMBI: SMYIbCUU U

CYCTIeH3UU.

PacueTrHble 3aauu.

1. PacueTsl mo xumMuueckum hopmysam.
2. PacueTbl, CBAI3aHHBIE C TIOHSATUSIMUA «MaCcCOBast ZIOMsh» U «00beMHasi 10/1s1» KOMIIOHEHTOB CMeCH.
3. BrIuriciieHre MOJIIPHOU KOHL[EHTPAL[MX PacTBOPOB.

JeMmoHcTpanyu. Mozev KpUcTalIm4eCcKUX pelieToK BellleCTB C pa3/IMuHbIM TUIIOM CBs3ed. Mojie/ii MOeKy/
pa3MyHOM reoMeTpuu. Mojiesiu KpycTa/uinueCKUX peleToK ajiMasa U rpadura. Mogenu MoeKyn u3oMepoB
CTPYKTYPHOM M TIPOCTPAaHCTBEHHOU U3oMepuu. Mojien KprcTaninueCKUX pelieToK MeTa/uioB. Mozenu u3 BO3yIIHbIX
I11apOB, OTPA’KAOII[Ke ITPOCTPAHCTBEHHOE PACITONIOKEHHe Sp°-, Sp°-, Sp- THOPUAHBIX OpOUTasIell B MOJIEKy/Iax OpraHuye-
CKUX U HeOpPraHWYeCKUX BelecCTB.

Konnekius nactmMacc 1 BojiokoH. OOpasijbl HeopraHuueCKUX MoJMMepOB: Cephbl MlacTuueckoi, pocdopa
KpacHoOro, KBapiia u Ap. Mozenu Monekysn 6eskoB v JIHK. O6pasiibl pa3TMUHbIX CUCTEM C JKUAKOM cpemoi. Koaryssiusi.
CuHepesuc. Obdekt Tungans.

JIabopaTopHbIe ONbITHI.

1. 3HAKOMCTBO C KOJIJIeKI[USIMH THIL[€BbIX, MeULIMHCKUX W OMOJIOTHUYeCKUX Tejieli U 30/1ei.

2. [TonyueHre KO/UIOMZHOTO pacTBoOpa xyiopuza xxesnesa (I11).
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Tema 3. XuMuueckue peakijuu

Knaccudbukayuusa XuMHUYeCKUX peaKlUi B OpTaHUYeCKOW U HeOpraHMUYeCKOW XUMUU.
[ToHsITHE O XMMHUUECKOW peakiyu, OT/InuMe ee OT SiIePHOU peakl[id. AJIJIOTPOIHbIE U MOIMMOP(HBIE TTpeBpaleHus
BelL[eCTB.

Knaccudukaiiys peakijuii B HeopraHuueCKOM XMMHUU 10 YMC/IY U COCTaBYy peardpyrolyx BelecTB (pa3ioKeHus,
coeIMHeHUs], 3aMellleHus, 0OMeHa).

Knaccudukaiysi Xummuyeckrx peakiyuii B OpraHu4eCckor XuMuu (IpUCOeJUHEeHNs1, 3aMellleHus], OTILel/IeHus,
r30Mepu3allin).

Kraccudmukaius peakijuii 1o TeryioBomy 3¢ dekry, 1o ¢a3oBoMy COCTaBy, 10 y4acTHIO KaTtanu3atopa. ObpaTrmbie
Y HeoOpaTHUMble peakivu.

OKHCUTETbHO-BOCCTaHOBUTE/TbHBIE PEAKI[UH U Peakiiu, UAyIIe 6e3 U3MeHeHHs CTereHel OKUC/IeHHs
3JIeMeHTOB. MeXXMOJIeKy/IsIpHbIEe U BHY TPUMOJIEKY/ISIDHBIE OKUC/TUTETbHO-BOCCTAHOBUTE/IbHBIE PeaKluu. Peakiuu
JIACITPOTIOPLIMOHUPOBaHUs. MeTo/Ibl COCTaB/IeHUS] OKHUC/TUTeTbHO-BOCCTAHOBUTETBHBIX pPeaKIl[dii: MeTO/, 3/IeKTPOHHOTO
GanaHca.

OCHOBHBIe MOHATHS XMMHUYECKOW TepMoiMHaMUKK. [lepBoe Hauaio TepMoguHaMUKH. TernoBou 3¢ ¢dekTt
XUMHUeCKoU peakiuu. 3akoH ['ecca u ciefcTBusi u3 Hero. Teryiora (3HTanbIMs) 0Opa30BaHus BellleCTBa.
TepMoxymMHueckue pacyeTsl.

[TonsiTrie sHTpOnMK. BTOpoe Hauano TepmoguHamMuku. CBobogHas sHeprusi ['nb6ca. PacueThl caMOMpOU3BOIEHOTO
MPOTEeKaHWs] XUMUYECKOU pPeakLv.

CKOpPOCTh XMMHUUECKUX peakKyuu. [Ipeamer xummueckor KUHETUKU. [IOHSITHE CKOPOCTU XUMUYECKOMU

peaKknuu. KuHeTnueckoe YpaBHEHHE pedKIIMY 1 KOHCTAHTd CKOPOCTHU XUMUYe CKOU peaknu. cDaKTOpI:J, BJ/IMAIOIIME HA
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CKOPOCTb XMMHUUYECKOU peakly (MMpUpo/ia pearupyrolux BeleCTB, KOHLIEHTPAaLus, TeMIleparypa, MOBePXHOCTh
CONPUKOCHOBEHUS BEILleCTB).

ITonamue o kamaau3zamopax u Kamaau3e. 'omozeHHBbIU U 2emepo2eHHbLU Kamanus.
DepmeHmMbl.

O6paTuMOCTh XUMHUECKUX peakluii. XuMUuueckoe paBHoBecue. ObpariMbie XUMUUeCKHe
peakiuu, u3MeHeHre sHeprun ['M66ca B oOpaTriMoM miporiecce. XMUUeCKOe PaBHOBECHE U eT0 IMHAMUUeCKH XapakTep.
KoHcTaHTa xvmMuueckoro paBHoBecusi. [Tpuniun Jle [llatenbe. CMmelljeHre XUMUUeCKOTO PaBHOBECUSI.

ONeKTPOMUTHUYECKAS AUCCOLUALUA. DJIEKTPOJUTHI U HEANIEKTPOJIUTHI. DJIEKTPOIMTHYECKast
JUCCOLIMAIIMs, MeXaHU3M IUCCOIMALIU BEI[eCTB C pa3/IMYHbIMU BUaMU CBs3U. CUIbHbIE U C1abble 37IeKTPOJIUTHI.
CrerneHb AUCCOLIMALIUM U ee 3aBUCUMOCTD OT pa3/inuHbIX (hakTopoB. MloHHOe npour3BesieHue Bofbl. [ToHsitue pH.
BopopoaHbiii mokasaresb.

IF'maponu3s. I'uaponus Kak oOMeHHBIN Tiporjecc. O6paTUMbIN 1 HeoOpaTUMBINM TUAPOJN3 OpPraHUUeCKUX 1
HeopraHuyeckux BelllecTB. ['vponu3 coneit. ['Maponu3 opraHUYeCcKUX CoeIMHEHUM KaK XMMHUecKasi OCHOBa oOMeHa
BerriecTB. ['vgpom3 AT® kKak 0CHOBa SHepreTHUUeCcKOro 0OMeHa B )KMBBIX OpraHH3Max. YCH/IeHUe U TIofiaB/ieHHe
o0OpaTUMOoro THIpoJIr3a.

PacueTHble 3aiauu.

1. PacueTbl M0 TEpMOXHMHYECKHUM YPaBHEHUSIM.

2. Brrunciienre TeryioBoro 3¢ dekTa peakijyiu 10 TeryioTe 00pa30BaHUS PearupyroIux BeleCTB U MPOJyKTOB
peaxkiuu.

3. Ornpenenenre pH pacTBopa 3a/JaHHOM MO/ISIDHOM KOHLIEHTPaLUM.

4, PacueT cpeiHel CKOPOCTU peaklUU M0 KOHL[eHTPALUsIM pearupyrolux BelecTB.
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5. BbrunciieHus C UCIOMb30BaHMEM TIOHSITUSI «TeMIlepaTypPHbIi KO3(DPUIIMEHT CKOPOCTU peaKiun».

6. Haxo)x/1eHrie KOHCTaHTbl paBHOBECHSI PeaKLMM M0 PaBHOBECHBIM KOHLIEHTPALUsIM U OTpejie/ieHre UCXOHbIX
KOHL[€HTpALUK BeIeCTB.

JleMoHCTpanMu. AJIJIOTPOITHBIE TIpeBpallieHus cepsl U docdopa. Peakiiyuu, uayiye ¢ obpa3oBaHreM ra3a, ocajika
WM Bofibl. OKMCIUTETbHO-BOCCTAHOBUTE/IbHBIE PeaKIIMM B HeOPraHUUeCKOW XUMUH (B3auMO/IeCTBHE LIMHKA C
pacTBOpaMH COJISTHOM KUC/IOTHI U cynbdaTta Meau (I1)). OkucauTenbsHO-BOCCTAHOBUTETbHBIE PEaKIIMU B OpraHude KoM
XUMUU (OKHUC/IeHHe anb/ieT/ia B KapOOHOBYIO KHUCIOTY — peakiiusi «cepeOpsiHOro 3epKasia» WA Peakiusi C TUAPOKCUIOM
meu (IT), okucieHne 3TaHO/IAa Ha MeIHOM KaTanu3artope). V3yueHre 3aBUCMMOCTH CKOPOCTH XUMHUUYEeCKOM peakiuu OT
KOHI[eHTpallUM BelleCTB, TeMIiepaTyphl (B3auMo/elicTBUe THOCY/Ib(dara HaTpHsl C CEPHOM KHCJIOTOM), TTOBEPXHOCTH
COTIPMKOCHOBEHUSI Bell|eCTB (B3auMOIelCTBUE COJISTHOM KUCIOThI C TPaHy/IaMU U MOPOLIKaMU aTFOMUHUS UK LIMHKA).
[IpoBefieHMe KaTa/IMTUUECKUX PeaKLUi Pa3/ioyKeHUs TIePOKCHia BOJOPO/a, TOPeHUs caxapa, B3auMOJEeUCTBUS Uoja 1
amromMuHYst. Koppo3ust skesie3a B BOAHOM cpefie C ypoTponvHOM | 6e3 Hero. HabsozieHre cMeltieHrsi XUMHUYeCKOTO
paBHOBECHS B CUCTEME:

FeCl; + KSCN - Fe(SCN); + 3KC1.

CpaBHeHMe 371eKTPOTNPOBOJHOCTH PACTBOPOB 3/1eKTPOUTOB. CMelljeHHe paBHOBEeCHS AUCCOIUALINU C/1abbIX KUCIOT.
VHMKaTopbl U U3MeHeHWe UX OKPACKW B pa3HbIX cpefiax. VMIoHHbIe peakl|uy U YCIOBUS UX TIpoTeKaHus. ['uaponu3
KapboHaToB, Cy/b(haTOB 1 CHJIMKATOB I[eJIOUHBIX MEeTa/JIOB, HUTparTa cBUHIa (M) wim 1[uHKa, X/I0pria aMMOHHUS.
CepHOKHUC/IBINA U (hepMeHTaTUBHBIN TH/POIU3 yI/IeBO/JOB.

JIaGopaTopHbIe ONBITHI.

3. Pa3noykeHue repokcujia Bogopoza ¢ romoiipto okcuaa meau (1) u karanassbi.

4. 3HakoMCTBO C Kostekier CMC, cozep>Kallyx SH3UMBI.
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S. Peakiuu, uayiive c obpa3oBaHreM 0cafika, Ta3a Wik BOJbI /il OpraHuueCKUX U HeopraHuueCKUx
3JIEKTPOJIUTOB.

6. PasnmuHble cityuau ruziponusa cosieil. VicciiezoBaHue cpe/ibl PaCTBOPOB C TIOMOIIbIO MHAUKATOPHOM OyMaru.

IIpakTuueckasi pabora Ne 1. CKOPOCTb XUMUUECKUX Peakiuii. XUMHUUYeCcKoe pPaBHOBeCHE.

IIpakTuueckasi pabora Ne 2. PerieHue 5KcrieprMeHTaIbHBIX 3a/iay 110 TeMe «['UaAposn3».

Tema 4. BerecrBa M MX CBOMCTBA

Knaccudukanus HeopraHuvyeckuXx BeljecTB. BeljecTtBa mpocTele U c10KHbIe. biiaroposHble rasbl.
CpaBHHUTe/IbHasl XapaKTepUCTHKA MPOCTHIX BeLeCTB: MeTa/IJIOB U HEMETa/lJIOB, OTHOCUTETbHOCTh 3TOM K/lacCU(UKALIUU.
CrnokHble BelllecTBa: OMHapHbIe CoeJUHeHNs (OKCU/IbI, TaloTeHU/bl, CYIbMUIBI U T. [1.), TUAPOKCU/bI, COJIH.

IToHsmue 0 KOMN/N1eKCHOM COeOUHEeHUU.

JToHOpHO-aKI[eNTOPHOe B3aUMO/IeNCTBHe KoMIieKcoobpa3oBaresieit u uradjoB. KoopuHaloHHOe YKC/Io
KOMIUIeKcooOpa3oBaresisi. BHyTpeHHsisl ¥ BHellIHsis cpepa KOMIT/IEKCOB.

[wvcconmanusi KOMILIEKCHBIX coeiMHeHu. [IprMeHeHre KOMITJIEKCHBIX COeIMHEHU B XUMUUECKOM aHa/u3e U B
IIPOMBIIIITIEHHOCTH, UX POJIb B IIPHUPOJe.

Knaccudukanusa oprannvyeckux BewjecTB. Kiaccugukanys opraHuueCcKUX BelecTB 10 CTPOEHUI0
yI/IepoAHOM 1ienu (aljuKInueckKye U LUK/IMUecKue, HacklllleHHble ¥ HeHachIllleHHbIe, KapOOoLMK/InYecKrie 1
reTepoLMK/INYeCKHe, apOMaTHUYeCKre YIJIeBOAOPObI). YITIeBO4OPO/b! (a/IKaHbl, a/lIKeHbl, aJIKUHBI, LIUK/I0a/I- KaHsbl,
aJZIKaJiueHbl, apeHsbl, TaJIOreHOIIPOU3BOHbIE YIVIEBOLOPOA0B). PYHKI[MOHA/IbHbIE IPYNIb] (TUAPOKCUIbHAS,

Kap60HI/IJ'II)HaH, Kap6OKCI/I]IbHaH, HUTPOI'PYIIIIA, aMI/IHOprrIHa) nu KJ'[aCCI/I(bI/IKaL[I/IH BE€IECTB I10 3TOMY IIDU3HAKY.
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MeTannsi. ITonoxkenue metannoB B [Tepuoanueckoii cucreme 1. V. MeHgeneeBa. Oco6eHHOCTH CTPOEHUS
aToMoB 1 KpucTasiios. [Tonmumopdusm. Obmue dhr3nueckre CBOMCTBa MeTa/ioB. @eppoMarHeTHKH, TTapaMarHeTUKHU U
JIMaMarHeTUKHU.

ONeKTPOXUMUUeCKUW psifi HarlpsbKeHU MeTasioB. CTaHZapTHBIM BOJOPO/IHbIN 3/1eKTPo/. CTaHjapTHbIE
3/IeKTPO/IHbIe TIoTeHIhasIbl. OO0IIMe XUMUUeCKHe CBOMCTBA MeTaslJIOB: B3auMO/IeliCTBUe C HeMeTasl/laMH, BOJIOM,
OWHapHBIMU COeJUHEHUSIMH, KMC/IOTaMH, COJIIMU. B3anMo/ielicTBHe HEKOTOPBIX MeTa/IOB C paCTBOpaMH IIie/iouei.
B3auMopelicTBre aKTHBHBIX MeTaJlJIOB C OpraHuueCKUMU coeinHeHUsIMU. OcobeHHOCTU peakiyiii MeTaJlJIoB C a30THON U
KOHLIEHTPUPOBAaHHOW CEPHOM KHUCJIOTOM.

Koppo3us mertannoB. [ToHsTHe KOppO3uK. XUMHUeCKasi U 37IEKTPOXUMUYeCKasi KOPPO3us U CTIOCOOBI 3all[UThl
MeTaJlJIOB OT KOPPO3UHU.

O6uiue cnocobObl MoOJyueHUs MeTasijioB. MeTamibl B iprupoge. OCHOBHbIE CIIOCOOBI TIOTyUYeHust
MeTaJIJIOB (TMpOMeTasuTyprusi, TMAPOMeTAaTyprusi, 37IeKTPOMeTasuTyprusi).

ONeKTPOIU3 KaK OKMC/IUTE/IbHO-BOCCTaHOBUTEIBHBIN MPOLIeCC. DIeKTPOIU3 PACI/IaBOB 3/1EKTPOUTOB. DJIEKTPOJIN3
PacTBOPOB 3JIEKTPOJIUTOB C MHEPTHLIMU Y aKTUBHBIMU 371eKTpo/ilaMU. VICo/ib30BaHKe 3/1eKTPO/IN3a B MPOMBIIIEHHOCTH.

MeTannel rnaBHBIX noArpymnm. lenouHsie MeTasbl, 0011las XapaKTePUCTHKA Ha OCHOBe TIOJIOXKeHHsI B
[Tepuoguueckoii cucreMe 3neMeHTOB [1. VI. MeHzieneeBa u ctpoeHust atoMoB. [Tosyuenue, pusrnueckre U XuMuue CKUe
CBOMCTBA, MPUMeHeHMe 11e/I0YHBIX MEeTa/VIOB U UX COeuHeHU. bepuinii, MarHui, 1ie/i0uHO3eMe/IbHbIe MeTallIbl, UX
o0111ast XxapaKTepUCTHKa Ha OCHOBe TI0/10)keHUs B [lepuoguueckoii cucreme smemeHToB 1. V. MeHjeneeBa 1 CTpoeHUst
atoMoB. [TonyueHue, pu3ndeckre U XUMUYeCKUe CBOMCTBA, MPUMEHEHHeE 11[e/I0UHO3eMe/TbHbIX MeTaslyIOB U UX

COEAHHGHHﬁ. AJ'IIOMI/IHI/II‘/JI, CTpO€HHE aTOMa, Cl)I/IBI/IUIECKI/Ie U XUMHnueckKue CBOﬁCTBa, nosiyueHre v ripyMeHeHHe.
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MeTannbl MOGOUYHBIX MOATPYIIT. XapaKTepUCTUKA MeTa/I/IOB TTIOOOUHBIX TIOATPYIII TI0 WX TTOJIOKEHHUIO B
[Teproanueckou cructeme 3nemMeHTOB /1. V1. MeHzeneeBa 1 CTPOEHUIO aTOMOB.

Megpb: pusrueckre U XMMUUeCKHe CBOUCTBA, MOJIyyeHre 1 NpuMeHeHre. BaxkHelme coeilUHeHNs MeJIU.

du3nuecKre U XMMUYeCKre CBOMCTBA, MOyueHre U MpUMeHeHNe [IUHKA. XapaKTepUCTUKA BaXKHEUIINX
coeiIMHeHWH (OKCH/a ¥ TUAPOKCHU/IA LIMHKA).

du3nyecKre U XUMUYeCKre CBOMCTBA, MOTyueHUe U IpUMeHeHUe Xpoma. XapaKTepHUCTUKa BayKHEUIIINX
coequHeHni (okcuzaa u ruApokcraa xpoma (II1), AmxpomaroB ¥ XpOMAaTOB IIIe/IOUHBIX MeTaslIoB). OcoOeHHOCTH
BOCCTAHOBJIEHUS JUXPOMATOB B 3aBUCUMOCTHU OT CpPe/ibl paCTBOPOB.

du3nuecKre U XMMUYeCKUe CBOMCTBA, MOyueHre U MPUMeHeHe MapraHiia. XapakTepUCTHUKa BaXKHENIITNX
COeZIMHeHU: OKCU/IOB, TUAPOKCUOB, cosieii. OcOOeHHOCTH BOCCTAHOB/IEHHS TIePMaHTaHa- TOB B 3aBUCUMOCTH OT CPeJbl
pacTBOpPOB.

HemeTannsi. [TonoxkeHre HemeTasuioB B [leproguyeckoii cucteme [1. V. MenieneeBa. OcobeHHOCTU CTPOEHUS
aTOMOB U KPUCTAJUIOB. AJIJIOTPOIIHS.

bnaropopHsle rassi.

OxkucnuTeTbHbIe ¥ BOCCTAHOBUTE/IbHbIE CBOMCTBA HemMeTaslioB. O611ias XxapaKTepUCTHUKA BOJOPOIHBIX COeJUHEHUIM
HemeTassioB. OOI11iasi XapaKTepUCTUKa OKCUZOB 1 TU/IPOKCH/IOB HEMeTaJlJIoB.

["anorensl. CTpoeHWe aTOMOB rajiOT€HOB, UX CPAaBHUTEJIbHAS XapakTepucTrKa. CBOKMCTBA MPOCTHIX BeleCTB
oOpa3oBaHHBIX TaioreHaMu. OKUC/IHMTEeIbHbIE CBOMCTBA TajoreHoB. ['aloreHOBOIOPO/Ibl, X CBOWCTBA, CPaBHUTE/IbHAS
XapaKTepUCTHKa. XJIOp Y ero COeJJMHeHHs, HaXOXIeHHe B MPUPO/e, IMOoIyYyeHre, CBOUCTBA, MpUMeHeHre. X10pOBOJOPO],

U COJIgHas KUCI0Ta. XI0pU/BL.
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XanbKoreHbl. HaxoxkjeHre KUC/Iopo/a 1 cepbl B PUPO/ie, TI0/yUeHre UX B TIPOMBIIITIEHHOCTH U TabopaTopuH.
CBolCTBa KMCJIOPOAA U Cephbl: a/lJIOTponusi U ¢pr3nuecKre CBOMCTBA al/IOTPOITHBIX

MOAU(UKALMHN; OKUC/IUTE/IbHbIE CBOMCTBA KMC/IOPO/Ia U Cephbl B PEAKIUSX C TTPOCTHIMU BelleCTBaMHU.
BoccraHoBuTesnibHbIe CBOKCTBA cepbl. OKMCIEHNE KUCI0POOM CJIOKHBIX BeleCTB. OKHC/IMTeIbHbIe CBOMCTBA 030Ha.
[TpumeHeHue Kuciopoza U 030Ha. [IpumeHeHne cepbl. CepoBOAOPOJ, HAXOXKAEHUE B IPUPO/IEe, TTOJyUYeHre, CTPOEHHE
MOJIEKY/TbI U CBOMCTBA: (pu3nueckre U xumudeckue. CepoBolopoiHas KUcCIoTa U cynbhuabl. Okcup cepsl (IV), ero
cBouicTBa. CepHUCTast KUC/I0Ta U ee cod. CepHast KMC/IOTa: (pU3nyecKre U XMMUYeCcKre CBOMCTBA (OKUCUTe/IbHbIE U
obMeHHbIe). [IprMeHeHre cepHOUM KUCIOThI. CO/TM CepHOM KUC/IOTHI.

A3ort. HaxoxxieHue B ripupoge, ronydyeHue. CTpoeHre MosieKysibl. OKUCIUTe/bHbIe Y BOCCTaHOBUTETbHbIE
CBOMCTBA a30Ta. [I[puMeHeHre a30Ta. AMMHUaK: MoJyuyeHre, CTPOeHUe MOJIeKY/Ibl, CBOMCTBa (OCHOBHbIE, peakLUr
KOMIT/IeKCO0Opa30BaHUsl, BOCCTAaHOBUTE/IbHbIE, OKHCTUTE/TbHBIE, PeaKIUH C OpraHrue CKUMHU Bell[eCTBaMH U C
YITIEKUC/IbIM ra3oM). Conmm aMMOHHMS U UX TpuMeHeHre. OKCUIBI a30Ta, UX CTPOEHWe U CBOMCTBA. A30THast KUC/I0Ta:
ro/lyueHue, CBOMCTBa. HUTpaThl, X TepMUUeCcKoe pa3jiokeHue, TIPUMeHeHUe.

®ocdop. HaxoxaeHue B pupo/ie, oiyueHre. AJIJIOTPONUs U (pu3ndeckre CBOMCTBA MOAU(DHUKALUH.
OxucnuTe/nbHbIE CBOMCTBA (peakKliuM C MeTajljlaM{) ¥ BOCCTaHOBUTe/IbHbIe CBOMCTBa hocdopa (peakiiyu C rajioreHaMu,
KHMC/IOPO/IOM, KOHIIeHTPMPOBAHHOM CePHOM U a30THOM KucioTaMu). Okcup dpocdopa (V). PochopHbie KUCTOTHI U UX
COJTH.

Yrnepon. HaxoxxjeHre B ipupoze. AJIJIOTPONUS U (PU3nueCcKre CBOMCTBa MOAU(UKALUK (TTOBTOPEHUE).
X¥MHUeCcKUe CBOKCTBA yIviepo/ia: BOCCTaHOBUTeJIbHBIE (B3aWMOZEUCTBHE C rajoreHaMu, KUCJIOPOZIOM, CEPOM, a30TOM,

BOZIOU, OKcHioM Meau (1), KOHLIeHTPUPOBAaHHOM CEPHOU M @30THOUW KHUC/IOTaMU) U OKUCJ/IUTe/IbHbIE (B3aUMOZENCTBUE C
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MeTaJlJlaMH, BOIOPOZIoM, KpeMHreM, 6opom). [TosryueHue, CBONCTBa U IPUMeHeHNe OKCH/IOB yI/iepo/ia. YTo/bHasi KUCI0Ta
Y ee COJIU.

Kpemnuii. HaxoxzieHre KpeMHUSI B IPUPO/Ie U ero nojydeHre. AJJIOTPONUs ¥ CBOMCTBA a//IOTPOMHBIX
Mo MdUKalii KpeMHUsl. BoccTaHOBUTe TbHBIE (PeakKLUM C rajioreHaMu, KUC/I0PO/IOM, paCTBOpaMH I1iesioueid) U
OKHCJ/IUTe/IbHbIe CBOMCTBA KpeMHUS (peakiuu C MeTasuiamu). [IpumeHeHue kpeMuus. OKCH/, KpeMHUS, KpeMHUeBast
KHUCJIOTa U ee COJH.

KucnoTel opranuueckue U Heopranuueckue. CocraB, Kiaccudukalusi ¥ HOMEHK/IaTypa
HeOpraHu4eCcKuX U OpraHnuyeckux KUc/oT. [losyyeHre BayKHEUIIINX OPraHUUeCKUX U HeOpraHuyeCKUX KUC/IOT.
XvMHuecKre CBOUCTBA (peakLiUU C MeTasljlaMH, C OKCHJJaM{A MeTaJlJioB, C OCHOBAaHUSIMH, C COJISIMHU, CO CITUPTaMHU).
OKUCUTeTbHO-BOCCTaHOBUTE/TbHBIE CBOMCTBA KUCIOT. OCOOEHHOCTU CBOMCTB CEpPHOM U a30THOM KHUC/IOT.

OcHoOBaHUS OopraHuueckue M HeopraHuueckue. Cocras, Knaccupukalys, HOMeHK/IaTypa
HEOpPraHUUeCKUX ¥ OpraHndeCcKuX 0CHOBaHU. OCHOBHBIE CTIOCOOBI TIOTyUeHUs TUAPOKCHIOB MeTasuIoB (1ije/ioueil —
peakiisiIMU MeTaslJIOB U UX OKCH/IOB C BOJJOM, HepaCTBOPUMBIX OCHOBaHUM — peakijueit ooMeHa). [TonyueHre aMMuaka 1
aMHUHOB. XMMHYeCKHe CBOKMCTBAa OCHOBAHUU: 111e/I0uel (peaklu C KUC/I0TaMHu, KUCJIOTHBIMUA OKCHJIJaMH, paCTBOpaMU
COJIeM, C MPOCTBHIMU BellleCTBaMU, C rajJoUI0NPOU3BOJHBIMU YIJIEBOAOPOOB, (heHOJIOM, )KUpPaMH); HEPACTBOPHUMBIX
OCHOBaHUM (peaki[My C KMCJI0TaMH, peaKluU pa3iokeHus).

AmMdoTepHBIe OpraHUUYeCKHe U HeOpraHuueckue coequHeHusa. Crocobbl momyyeHUs
amboTepHbIX coeiuHEHUH (aM(pOTepHBIX OCHOBaHWIM M aMUHOKHUC/IOT), UX XMMUYeCKre CBOKCTBA.

NeHeTHueckasi CBSI3b MeX/AYy KJaCCaMU OPraHUUYECKUX U HEOPTaHUUECKUX COeJUHEeHUH.

[ToHsITUSI «TeHeTUYeCKast CBSI3b» U «TreHeTuueCKui psifi». OCHOBHbIE MPU3HAKU FreHeTUUeCcKoro psifia. ['eHeTHuecKue psiibl
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MeTaJs/IoB (Ha MprUMepe Ka/bLMs U >Kejle3a) U HeMeTasyIoB (Ha IpUMepe cepbl U KPeMHUSI) M TTIepeX0JHOro 37eMeHTa (Ha
rpyMepe aytoMuHus). [eHeTHUeCcKre psifibl U reHeTUUeCKast CBsi3b B OpraHhueCKOW XMMUK. ETMHCTBO Mupa BelecTs.

PacueTHble 3aauu.

1. BbruricieHrie MacChl WM 00beMa TIPOIyKTOB peaKLvy 110 W3BeCTHOM Macce Wi 00beMy UCXOAHOTO
Bell[eCTBa, CO/leprKalllero MpUMecCH.

2. BbIuncieHre MacChl UICXOAHOTO Bell[eCTBa, €C/TU M3BeCTeH MPAaKTUYeCKUM BbIXO/ U MacCoBasi ero JI0Jisi OT

TeopeTrndyeCKH BO3MOXKHOTIO.

3. BbruriciieHUst o XMMHUYeCKMM ypaBHEHHUSIM Peakliuii, eC/ii OZHO U3 PearupyroluX BellecTB 1aHO B U30bITKe.
4. OmnpenienieHre MoJEKY/ISIPHOU (POPMY/IbI Bell[eCTBA 10 MAaCCOBBIM JIOJISIM 37IEMEHTOB.
5. OnpezesieHre MOMEKY/ISIpHOU (hOpMYJTbI Ta3000pa3HOTo BellleCcTBa M0 U3BECTHOW OTHOCUTE/ILHOM IMJIOTHOCTH

¥ MacCOBBIM JIOJISIM 5/IEMEHTOB.

6. HaxoxxeHrie MOJIeKy/IsipHOM (popMy/ibl BelllecTBa 1o Macce (06bemy) MpoAyKTOB CrOpaHMUs.

7. KoMbuHMpOBaHHbIe 3a/auM.

JNemoncrpaumu. Konnekuuys «Knaccudukaiys HeopraHAueCcKyx BelljeCTB». [lo/ydeHre KOMIIEKCHBIX
OpraHWYeCKUX U HeOpraHWueCKUx CoeIMHeHWH. [leMOHCTpaLus CyXyUx KpUcTauioruaparoB. Koiekuys
«Knaccudukaiys opraHuueckux BelecTB». Mojie/id KpUCTa/yIMueCKUX pelieTok MeTaioB. Kosiiekiusi MeTasioB C
pasHbIMU (H3UUeCKMMU CBOMCTBaMU. B3anMoielicTBUe MeTalJIOB C HeMeTaslylaMu (LIMHKa C Cepoii, a/lloOMUHUSI C UOZIOM),
C pacTBOpaMM KUCJIOT M 11iesiodeii. [opeHre MeTasiioB (I[MHKa, ’KeJjie3a, MarHUsl B KUCI0po/ie). B3aruMogelicTBUe a30THOM
Y KOHLIEeHTPUPOBAaHHOU CepHOM KUCJIOT C Meibt0. Koppo3usi MeTassioB B pa3/IMuHbIX YCIOBUSX MU METO/bI 3alUTHI OT Hee.
Kosnnekuus pyz. Boccranosnenve meau u3 okeuza megu (11) yiem m Bogopomom. AmoMuHoTepmust. BzaumogencrTeus

cynbdara mezu (II) c xxene3om. CocraBieHure rajibBaHIYeCKUX 371eMEHTOB. J/IeKTPOJM3 pacTBopa cynbdara megu (I1).
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OO6pa3siipl 11[e/IOUYHBIX MeTasIoB. Peakiius oKpalvBaHus T/IaMeHU COJISIMH ITIeJIOUHBIX MeTaljioB. B3aumogeiicTBue UTHS
1 HaTpus C Bopoid. O6pa3iiel MeTamsioB 1A rpyrsl. B3anMozaeicTBHe Kabl[ys ¢ BOOM. ['opeHre MarHus B Bofie U
TBEP/IOM YIJIEKUC/IOM Ta3e. KauecTBeHHBIe PeaKI[MM Ha KaTUOHbI MarHus, Ka/bliys, 6apus. [lepexos XpoMaTa B JUXpOMat
1 obparHo. [TosyueHue u ucciefoBaHre cBONCTB TUApokcuza xpoma (I11). OkucuTebHBIE CBOMCTBA AUXpOMaTa Kaslusl.
Mojenu KpycTaiiiueCcKUx pelleToK 1oja, anmasa, rpadura. B3pelB cMecy Bofopo/ia C KUCIOpO/oM (TpeMyuero rasa).
T'openue cepsbl, pocdopa u yris B kucmopogie. ObecijBeuriBaHre OpoMHOM (MOAHO) BOAbI 3THUIEHOM. ["ajioreHs! (TIpoCThie
BelllecTBa). OKUC/IUTeIbHBIE CBOMCTBA XJIOPHOM BOAbL. [TomyueHre CONSTHON KMC/IOTHI U ee cBoKcCTBa. [lomyueHue
kucnopoa. [TonyueHre OKCUZIOB TOpeHHEeM MPOCTHIX U CJIOKHBIX BellleCcTB. B3avimojelicTBue cepbl C MeTallaMu
(ayroMUHMEM, LIUHKOM, >Kesie30M). [lonyueHre cepoBoJopo/ia ¥ CePOBOAOPOJHOM KUC/IOTHI, J0Ka3aTeabCTBO Ha/IUUKs
cynb(ua-ruoHa B pactBope. CBoOMCTBa cepHOU KUCIOTHI. [lonyueHue v pa3noxxeHue xjaopuja aMmmoHusi. [lonyueHue
okcuza aszota (IV) peakuyent B3auMoIeliCTBYSI Me/IA C KOHLIEHTPUPOBAaHHOW a30THOW KUC/I0TOM. B3anMogericTBUe okcuzia
asota (IV) c Bozoii. Pa3noxkeHre HUTpaTa HaTpHs, ropeHUe uepHoro ropoxa. ['openue docdopa, pacTBopeHre OKCH/Ia
dbocdopa (V) B Bojie ¥ rcciefjoBaHYe TTIOTYU€HHOTO pacTBOpa MHAWKAaTopoM. KosieKiyst MpUpOIHbIX COeIMHEeHUI
yriepoza. Kpucranimueckue perieTku aimMasa v rpaduTa. Acoporus okcrza a3ota (IV) akTHBUPOBAHHBIM YIJIEM.
[Tepexon kapboHata B ruipokapboHaT u 06paTHO. KosiieKijuy NpupoAHbIX CUTMKATOB M MPOAYKIIUM CUTUKAaTHON
TIPOMBIIIJIEHHOCTH. B3aumo/ielicTBre KOHIeHTPHPOBAHHBIX a30THOM 1 CePHOM KHUCJIOT, a Tak>Ke pa30aB/ieHHOM a30THOMN
KUCJIOTBI C MeZiblo. B3auMo/ielicTBYe aMMMakKa U Memu/aamMuHda C XJIOPOBOAOPOJOM U Bofiol. B3aumoielicTBre pacTBOpa
TUIPOKCU/A HAaTpusl C aM(OTePHbIM TMAPOKCUOM LIMHKA WX aJFOMUHUSI.

JIaGopaTopHbIe ONBITHI.

7. OsHakoM/ieHHe ¢ oOpa3ijaMu MpeZiCTaBUTe el pa3HbIX K/JIaCCOB HeOPraHWYeCKUX BelljeCTB.

8. B33HMO,Z[€I>1CTBI/IE MHOT'OdTOMHBIX CITUPTOB U IVTFOKO3EBI C d)EHHHFOBOﬁ KUIKOCTBIO.
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9.  KauecTBeHHbIe peakijuy Ha MOHbI Fe*' u Fe’",

10.  O3HakomsieHHe ¢ 0b6pa3iiamMu Mpe/icTaBUTes el pa3HbIX KJIaCCOB OpraHUUeCKUX BeIllecTB.

11. BsaumofercTBHe MeTa/JIOB C PaCTBOPAaMU KUCJIOT U COJIEN.

12. O3Hakom/eHue C KOJJIeKL[Mer pya.

13. BsaumojelicTBHe aTtOMUHUS C paCTBOPaMHU KUC/IOT U I1je/I0uen.

14. TlonyueHue v U3ydyeHUe CBOMCTB TMIPOKCH/iA aTFOMUHUSI.

15. KauecTBeHHbIe peakl[ui Ha KaTUOHbI Me/H.

16.  Pa3znokeHue rugpokcuga meau (M1).

17. TlonyueHue U WCCeAOBaHKe CBOMCTB IMPOKCH/IA [IMHKA.

18. KauecTBeHHbIe peakl[MU Ha rajoreHu/-uoHbI.

19. OsHakomsieHHe C KOJIJIeKLIel PUPOAHBIX COeJUHEHUN Cephl.

20. KauecTBeHHbIe peaklMy Ha Cyab(U[-, CyTbPUT- U CyIbdaT-aHUOHBI.

21. KauecTBeHHasl peakijsi HA UOH aMMOHUSI.

22. KauecTBeHHasi peakiusi Ha pocar-aHHOH.

23. TlonyueHure yIrneKUc/IoOro ra3a B3auMoJerCTBMeM MpaMopa C COISTHOM KUCJIOTOW U UCC/IeJOBaHUE ero
CBOMCTB.

24. KauecTBeHHasl peakijus Ha KapOOHAT-aHHOH.

25. TlonyueHre KpeMHHEBOW KMC/IOThI B3aUMOZENCTBUEM PACTBOPA CUJIMKATa HAaTPUS C CUIbHOM KUCIOTOM.

26. PacTtBopeHMe KpEMHHEBOU KHCJIOTHI B I1]€/I0UM.

IIpakTuueckasi pabora Ne 3. [TosryueHue ra30B U U3yueHHe UX CBOUCTB.

HpaKTl/I‘-IECKaH pHGOTa Ne 4. Penienue SKCIIEPUMEHTAJ/IBHBIX 3a/1d4 I10 OpFaHHHECKOﬁ XUMUHN.
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IIpakTuueckasi pabora Ne 5. PertieHue sKkcrieprMeHTaIbHBIX 3a/lad 110 HeOpraHU4eCcKol XUMUH.

IIpakTuueckasi pabora Ne 6. CpaBHeHHe CBOWCTB HEOPTaHUUECKUX U OPraHUUYeCKUX COeIMHeHUH.

IIpakTuueckasi pabora Ne 7. [eHeTHuecKast CBSI3b MeXKY K/laCcCaMH HeOPraHUYeCKHUX ¥ OpraHWueCKUX BeIeCTB.

Tema 5. X¥MiMusA H 0011[eCTBO

XYWUMHUSA U TIPOU3BOJCTBO. XUMHUUECKast MPOMBILIIEHHOCTb. XUMUYeCKasi TexHOI0rusi. ChIpbe it
XMMHUeCKOW MPOMBIIIEHHOCTH. Boia B XMMHUeCKOM TTPOMBILLJIEHHOCTU. DHEPrusi AJjisi XMMUYeCKOTO TPOU3BO/CTRBaA.
HayuHble pyUHLMITBI XMMHAUYECKOT0 MPOM3BO/CTBA. 3all[MTa OKPY»Karollel CpeJibl U OXpaHa Tpyza Py XMMHAYeCKOM
npousBoAcTBe. [ IporM3BOACTBO aMMUaka U MeTaHo/ia B CpaBHeHUU. bruoTtexHosiorvs. HaHoTexHOmorus.

XUMUSA U CeNbCKoe X035 cTBO. OCHOBHBIE HAlPaB/IeHUsI XUMU3ALUU CeTbCKOTO XO35HCTBA. YI00peHus 1
YX Knaccudukauus. XuMuueckasi Menvopanus rnous. [TecTuruabl U ux Kiaccupukauys. XvuMU3alys )KUBOTHOBOZCTBA.

XuMus U pobeMbl OXpaHbl OKpyXatome cpebl. OcHOBHBIE (haKTOPHI XUMHUUECKOTO 3arpsi3HeHUs
oKpy>Katoleii cpefbl. OxpaHa aTMOC(epbl, BOAHBIX PECYPCOB, 3eMe/TbHBIX PECYPCOB OT XMMHUUECKOTO 3arpsi3HeHUs.

XYWUMHUS U TIOBCeJHEeBHAsd XU3Hb UesoBeKa. JlekapcTBa. Morolye U YUCTALLME CPeCTBA. XUMHAUECKUe
CpeCTBa TMrMeHbl U KOCMEeTHUKU. MeXyHapoaHasi CUMBOJIMKA T10 YXOAY 3a TeKCTU/IbHbIMU U3AeIusIMU. MapKupoBKa Ha
yTnaKoBKaXx MUILEeBbIX NPOAYKTOB U MH(OPMaLUsi, KOTOPYIO OHa CUMBOJIU3UPYET.

JNemoHcTpanmu. BujgeodparmeHTh 0 NpOM3BO/ICTBY aMMHMakKa U MeTaHosia. Criaii/ibl U pyrye BUieoMaTepuarbl,
WJUTIOCTPUpYIOIe 61o- M HaHOTeXHoIoruu. Komtekius « MuHepaibHble yaoopenusi». Kosnekiys rmeCcTULH/I0B.
BueodparMeHTbI 0O XUMHUYECKOW MeJIMOpaljiy MOYB U XMUMU3al[M1 KUBOTHOBOACTBA. BuieodparmeHTsI U cl1al/ibl
9KOJIOTMUeCKOUM TeMaTUKH. [IoMalitHssi, aBTOMOOM/TbHAs alfTeUKH M alTeuka XUMHUUeCcKoro KabrHeTa. KoieKijys MOrImmx
Y UHCTHLUX CPeLCTB.

JIabopaTopHbIe ONbITHI.
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27.

OsHakoM/ieHHe ¢ oOpa3ijaMu CpeZiCTB OBITOBOM XMMHH U JIeKapCTBEHHBIX TIPeTapaToB, U3ydeHre WHCTPYKIUN

K HUM TIO TIPAaBWJIbLHOMY U 6e30racHOMY MpUMeHeHHIO.

28.

MByT—IEHI/IE ME)K,HYH&IPO,Z[HOEI CMMBOJIMKH T10 YXOAY 3d TeKCTU/IbHBIMHU U3AeTUAMU 1 MdPDKHUPOBKHW Hd

YIIaKOBKaX IMUIIEBLIX ITPOAYKTOB.

3.

Temarnueckoe IViIaHUPDOBAHHE

OO0t meprof, 0CBoeHUsT yueOHOTo TipeaiMeTa — 2 To/la, KOMMUueCTBO yueOHbIX YacoB — 204, B TOM UHCIIE:

1 ropx (10 kmacc): 3 yaca B Heziemo X 34 yueOHbIX Hefenn = 102 yueOHBIX uaca;

2 rop (11 knacc): 3 yac B Heziesm0 X 34 yueOHbIX Hefenn = 102 yueOHbIX yaca.

Homepa Ha3Banus Tem KommuecTBo uacoB, 0TBOAUMOE HA
TeM HU3yUyeHue Ka)XK/I0M TeMbl
I[To aBTOpCKOU [To Hacrosen
rporpaMme paboueii mporpamme
10 K1acc
BBeneHue. 5 4yacoB 5 4acoB
1. CTtpoeHue U KnaccudUKaLs OpraHuyeCKUX CoeIMHeHHUH. 10 yacoB 10 yacoB
2. Peakiuy opraHMueCcKux COeJMHEeHUN. 6 yacoB 7 4acoB
3. Yr1eBo0pOJbl. 24 yaca 25 4yacoB
4. Kucnopojcozepskaie coeJMHeHus. 23 yaca 24 yaca
5. YrneBoJibl. 7 4aCOB 8 yacosB
6. A30TCozepKalue CoeJMHEeHNs. 9 vacos 10 yacoB
7. buosiornueCKu akTUBHBIE COeIMHEHMS. 6 yacoB 6 yacoB
8. X¥MHYeCKUM PAKTUKYM. 7 4acoB 7 4acoB
Pe3epBHOe Bpemsi 5 yacoB -
NTOro: 102 yaca 102 yaca
11 kJ1acc
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BeChb ITepuoj 0CBOCHUA y‘-IEﬁHOI"O rnpeamMeTd

1. CrtpoeHue atoma 9 yacosB 10 yacoB
2. Crpoenue BemectBa. JlucriepcHble CUCTEMBI. 15 yacoB 16 yacoB
3. XUMHUYECKUE peakLyu. 21 yac 22 yaca
4, BelllecTBa ¥ X CBOMCTBA. 44 yaca 44 yacoB
5. XyMUs ¥ 0011IeCTBO. 9 yacoB 10 yacoB
Pe3epBHOe Bpemsi 4 yaca -
NTOro: 102 yaca 102 yaca
Bcero ko/imuecTBO 4acoB, 0TBOAUMBIX Ha U3yUueHHUe TeM, 3a 204 yaca 204 yaca
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