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ITosacHuTe/IbHAA 3alIMCKa

HopmaTuBHBIE TpPaBOBbIE, pyrue AOKYMeHTbl, HAa OCHOBAaHHH W B COOTBETCTBMHM C KOTOPHIMH pa3padoTaHa
padouasi mporpamma:

1. depepanbHBIi TOCYAApCTBeHHBIM 00pa3oBaTenbHBIM CTaHAAPT CpefHero o06iero oOpa3oBaHUs, YTBEPKAEHHOTO
TIPUKa30M MuHucTepcTBa obpa3oBaHus 5 HayKU1 Poccurickoun denepanuu 0T 17.05.2012
Ne 413 (B pen. ot 29.06.2017) «OG6 yTtBepkaeHnn PenepasbHOTO TOCYIapCTBEHHOTO 0Opa30BaTeIbHOTO CTaHJapTa CpeHero
(oHOTO) 0011]eTO 0Opa30BaHUs».

2. OcHoBHas 0bpa3oBaresibHasi porpaMma cpefiHero obirero oopasoBanust MBOY rumuasuu Ne 11 r.o. Camapa.

3. Tlporpamma cpeaHero obijero o6pa3oBaHusi 10 xXuMHH (0a30BbIi ypoBeHb). 10-11 kmaccel. (ABtop O.C.
labpuensH).//Coopuuk: Xumusa. 10-11 kmaccbl. Paboume mporpammbl Kk YMK O.C. T'abpuensHa. YuebHO-MeToAuuecKoe

noco6wue. (coct. T.[].'ambypuieBa) — M.: [IPODA, 2014

Hcnonb3yeMble yueOHUKU:

TabpuensH O.C. Xumus. 10 knacc. Yue6HUK 7151 001ieo0pa3oBaTe/ibHBIX yupexaeHuid — M.: [Ipoda, 2018

IabpuensH O.C. Xumusi. 11 knacc. YuebHUK 11 0011jeo0pa3oBaTe/ibHbIX yupexkaeHuit — M.: [Ipoda, 2018
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Xumus (0a30BbIii yPOBEHbB)
1. Ilnanupyemble pe3y/bTaTbl 0CBOEHHUA YU€OHOr0 mpeaMeTa
10 x1acc

JIMUHOCTHBIE pe3y/IbTaThl:

B 1]eHHOCTHO-OPUEHTALIMOHHOMN cepe — UyBCTBO TOP/IOCTH 3a POCCUICKYI0 XUMUUECKYH0 HayKy, TyMaHU3M, OTHOIIIEHUe K
TPYZY, LieJIeyCTPeMJIEHHOCT;

B TpPY/IOBOM c(depe — TOTOBHOCThL K OCO3HAaHHOMY BbIOOpY JanbHeiIiel obpa3oBaTenbHOM W TpodeccoHalTbHON
TPaeKTOpUHY;

B [103HaBaTeIbHOM c(epe — yMeHHe yIpaB/siTh CBOeM Mo3HaBaTe/IbHOM [leTe/IbHOCThIO.

MeTtanpeaMeTHbIe pe3y/ibTaThbl:

WCII0/Ib30BaHUe YMEHWM M HaBBIKOB PA3/IMUHBLIX BU/IOB M0O3HABAaTe/bHOM /esTe/IbHOCTH, TIpUMeHeHre OCHOBHBIX MeTO/|0B
TI03HAHUS [I7Is1 U3yUeHUsl pa3/InuHbIX CTOPOH OKPY»Karolllel /1eliCTBUTe/TbHOCTH;

WCTI0/Ib30BaHUe OCHOBHBIX MHTE/JIEKTya/bHbIX oOrepalyii: (hopMy/ldpoBaHUe TUIOTe3, aHalu3 M CHUHTe3, CpaBHEHUe,
0000111eHe, cucTeMaTr3allvsl, BbIsiBJieHre TIPUUMHHO-C/Ie[ICTBEHHBIX CBsi3el, MOMCK aHa/I0T0B;

yMeHHe TeHepUpOBaTh W/ieu U OTpe/iesisiTh CPe/iCTBa, HeOOX0oAUMBIe /ISl UX peanu3aliiy;

yMeHUe OTpeZiesisiTh 11eJId U 3aflaud, BLIOMpaTh Cpe/iCTBa peav3alii U MPUMEeHSITh UX Ha MPaKTHKe;

VCII0/Ib30BaHUE Pa3/IMYHbIX MCTOYHUKOB UH(OPMALIUH.
IIpeamMeTHbIe pe3y/IbTAThI:

B no3HaBarenbHO#M cdepe:
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[laBaThb OTpejie/ieHNsi N3YUYeHHBIX TIOHSATHM: BeIeCTBO (XMMHUECKHM 3/1IeMeHT, aToM, MOH, MOJIeKysa, KpUCTauTiuecKast
pellieTKa, BelecTBo, XuMrUueckasi hopmysia, OTHOCUTE/IbHbIE aTOMHasi U MOJIEKY/IsIpHasi MacChl, Ba/IeHTHOCTb, OKCU/IbI, KUC/IOTHI,
OCHOBaHWs, COJH, aM(OTepPHOCTb, WHUKATODP, MMEePUOAVUECKUM 3aKOH, MMepUoJnuecKas CHUCTeMa, Tepuofudeckas Tabmwiia,
W30TOIbI, XUMHUYeCKasi CBsI3b, 3/IEKTPOOTPULIATe/TbHOCTh, CTeTIeHb OKHUC/IEHMUs], /IEKTPOJIUT); XUMUUecKast peakiust (XuMuueckoe
ypaBHeHUe, TeHeTUuecKasi CBsi3b, OKHC/IeHHe, BOCCTaHOBJIEHHE, 3/eKTPOJUTHYecKasl [JUCCOL[MAlLYsl, CKOPOCTh XHUMHUeCKOU
peakiun);

OTMCHIBaTh YKCTIEPUMEHTBI, UCTIONb3YS [I/Is 3TOTO eCTeCTBEHHBIN SI3bIK U SI3bIK XUMUM;

OIUCHIBATh U Pa3/MuaTh U3yUYeHHbIe KJIacChl HEOPraHWUeCKUX COeUHEeHHUH, TIPOCThIe U CJIOXKHBIE BelljeCTBa, XUMHUUeCKHe
peakiu;

K/1acCU(ULMPOBATh U3yueHHbIe 00BHEeKThI U SIBIEHNS;

HaOJTI0/IaTh IEMOHCTPUPYEMbIe U CaMOCTOSITTbHO TIPOBOJVIMBIE OITBIThI, XUMUUECKHEe PeakLiH, TPOTeKalole B TIPUPO/ie
u OBITY;

JiefiaTb BLIBOABI M YMO3akK/OUeHHsi W3 HaOmMo[eHui, W3y4YeHHBIX 3aKOHOMEPHOCTeM, IPOrHO3MpOBaTh CBOMCTBA
Heu3yueHHBIX Bel[eCTB 0 aHaJIOTUH C U3yUYeHHbBIM;

CTPYKTYpPHUPOBATh U3yUeHHBIM MaTepral U XUMUUYEeCKY0 WH(HOPMALIWIO, TIOMYYeHHYI0 U3 APYTHUX UCTOUHUKOB,;

OITUCHIBATH CTPOEHME aTOMOB 1 — 4 TIepHOIOB C UCIIO/Th30BaHUEM 3/IeKTPOHHBIX KOH(PUTypaLyii aTOMOB,

MO/Ie/TMPOBaTh CTPOEHKEe aTOMOB 3/IEMEHTOB TIEPBOTO — TPETHETO TIePHO/IOB, CTPOEHHEe MPOCTENUIIINX MOJIEKY/I.

B 11eHHOCTHO — OpHEeHTAIIMOHHOM cdepe:

aHa/IM3UPOBAaTh M OIeHWBATh TIOC/E/CTBUS [/ OKpY’Karolljel cpeibl OBITOBOWM M TIPOM3BOACTBEHHOH [1esSTeTbHOCTH

yeJsI0BEeKa, CBSI3aHHOM C nepepa60TKOﬁ BeIecCTB.



B cdepe TpynoBoi JiedTeibHOCTH:

MNpOBOAUTDH XUMUUe CKUN SKCIIepHUMEeHT.

B cdepe 6e30macHOCTH KU3HEI@ATENTLHOCTH:

OKa3bIBaTh TEPBYIO MOMOIIL TIPU OTpaBAEHUSIX, OXKOraxX M PYTUX TpaBMaX, CBSI3aHHBIX C BelljeCTBaMU U 1ab0paTOpHbLIM

o0opyzoBaHuEM.
11 knacc

JIMUHOCTHBIE pe3y/IbTaThl:

B 1|eHHOCTHO-OpPUeHTAalLlMOHHON cepe — UyBCTBO rOP/JOCTH 3a POCCUUCKYHO0 XMMHUUECKYI0 HayKy, T'YMaHU3M, OTHOIlIeHHe K
TPYAY, 1le/ieyCTPeM/IeHHOCTh;

B TPYyAOBOM cdepe — TOTOBHOCTh K OCO3HAHHOMY BBLIOODY [anbHelieli obpa3oBaTe/nbHOM U TpodeccroHaTbHON
TPaeKTOPHH;

B TI03HaBaTeIbHOM cepe — yMeHUe YIIPaB/IsSITh CBOEM Mo3HaBaTe/IbHOM IesiTe/IbHOCThIO.

MeTtanpegMeTHbIe pe3y/ibTaThbl:

WCII0/Tb30BaHUe YMEeHUH Y HaBBIKOB pa3/IMYHbIX BU/IOB M0O3HABATe/bHOMW JeATe/IbHOCTH, MPUMeHeHe OCHOBHBIX MeTO/IOB
TI03HAHUS [I7Is1 U3yUeHUsl pa3/InuHbIX CTOPOH OKPY»Karolllel /1eliCTBUTe/TbHOCTH;

WCII0/Tb30BaHUe OCHOBHBIX WHTe/IEKTya/IbHbIX Orepailivii: (GopMy/lIvpoBaHUe THUIIOTe3, aHa/lW3 W CHUHTe3, CpaBHeHHUe,
0000111eHMe, CCTeMaTH3allysl, BbIsSIB/IeHHe TIPUUMHHO-C/Ie/[CTBEHHBIX CBsSI3ei, TIOMCK aHaJIoroOB;

yMeHHe TeHepUPOBaTh U7IeN U OTIpeZiesisiTh CPeiCTBa, HeoOXoAuMbIe /IJisi UX peann3aliui;

yMeHHe OIpeZiesIATh 11eJId U 3a/jaui, BLIOMpaTh CPe/[CTBA peann3aljii U TPUMEHSTh UX Ha MPaKTHKe;

HCITI0/Ib30BaHHE PA3/IMYHBIX UCTOYHHUKOB I/IH(lJOpMaU"I/II/I.



IIpeameTHBbIe pe3y/ibTaThI:

B no3HaBaTe/ibHOM cdepe:

[laBaTh OMpefeseHuss M3yUeHHbIX TOHSATU: BelllecTBO (XMMHUUeCKU 3/1eMeHT, aToOM, MOH, MOJieKysa), KpUcCTalanuecKas
pellieTka, XuMrudeckast popMyra, OTHOCUTE/TbHbIE aTOMHasi ¥ MOJIEKY/ISipHas MacChl, BaJIeHTHOCTb, OKCU/IbI, KUCJIOThI, OCHOBaHWUS,
cond, aMm(OTepHOCTb, WHAWUKATOP, TMEepUOAWYECKHI 3aKOH, TMepuoAdvecKas CUCTeMa, Tepuojuueckass Tab/uija, W30TOIIbI,
XUMHUYeCKasi CBSI3b, AEKTPOOTPHULIATETBHOCTD, CTeleHb OKUC/IeHNs], 3/IEKTPOIUAT; XUMHUUeCKast peaklys (XUuMHUeckoe ypaBHeHue,
reHeTHUeCKasi CBsi3b, OKHC/IEHHE, BOCCTAHOBJ/IEHHE, /IeKTPOJIMTHYE CKas AUCCOLIAALIHS, CKOPOCTh XUMUUECKOUW peakiivn);

OTTUCHIBATH SKCTIEPUMEHTHI, UCTIONB3YS [I7IsI STOTO eCTeCTBEHHBIN SI3bIK U SI3bIK XUMUH;

OTHUCBHIBATh U Pa3/MyuaTh U3yUYeHHble KJIacChl HeOPraHWUeCKUX COeTMHEeHHH, TIPOCThIe U CJIOKHBIE BelleCTBa, XUMUUeCKre
peakLuy;

K/IaCCUPULIUPOBATh U3yUeHHbIe 00BEKTHI U SBIEHUSI;

Hab/MOAaTh 1eMOHCTPUPYeMbie U CaMOCTOSITe/TbHO TTPOBOJUMBIE OTIBIThI, XMMUYeCKHe pPeaKluH, MpOoTeKawllye B pUpoje
u OBITY;

ZiefiaTh BBIBOABI UM YMO3aK/IIOUeHWs W3 HaOmofeHuld, W3yueHHbIX 3aKOHOMepPHOCTeil, TPOrHO3MPOBAaTh CBOMCTBA
HeM3yUYeHHBIX Bell[eCTB 110 aHaJIOTHU C U3yUeHHBIM;

CTPYKTYPUPOBATh U3yUeHHbIM MaTepran U XUMAYeCKyr0 UH(OPMALHI0, TIOMyUYeHHYI0 U3 APYTUX UCTOUHUKOB,;

OTTUCHIBATH CTPOEHHE aTOMOB 1 — 4 TIepHO/IOB C UCIIO/Tb30BaHUEM 3/IeKTPOHHBIX KOH(PUTypaLyii aTOMOB;

MO/le/IMpoBaTh CTPOEHHe aTOMOB 3/IEMEHTOB T1ePBOT0 — TPEThEero NeproioB, CTPOEHUEe MTPOCTENIIINX MOJIEKY/I.

B 11eHHOCTHO — OpHEHTAI[MOHHOM cdepe:
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aHa/IM3UpOBaTh UM OLIeHUBATh TOC/EACTBUS [Ji1 OKpY’Karolleil cpefbl OBITOBOWM M TIPOWM3BOACTBEHHOU [1esSTelbHOCTH
YeJ/IOBeKa, CBSI3aHHOMU C TiepepaboTKol BelecTs.

B cdepe TpynoBou gesaresbHOCTH:

TIPOBO/IUTh XUMUUECKUM SKCTIePUMEHT.

B cdepe 6e3omacHOCTY JKU3HEAEATETLHOCTH:

OKa3bIBaTh TEPBYIO MOMOIIb NP OTPaBAeHUSIX, 0)KOraX U JPYTMX TpPaBMaX, CBSI3aHHBIX C BelljeCTBaMHU U J1ab0paTOPHBIM
obopy/j0BaHKEM.

B pe3ynbrare n3yueHust yueOHOTo npeamMeTa « XMMHsS» Ha YPOBHE CpefjHero o0Iero oopa3oBaHus:

BbInycKHUK Ha 0a30BOM ypOBHe HayUHUTCSI:

pPacKpbiBaTb Ha TMpHUMepax poJib XUMUK B (DOPMUPOBAHWM COBPEMEHHOM HAayyHOW KapTUHBI MUpa U B TIPAaKTUUYeCKOU
JesiTe/IbHOCTH UeioBeKa;

JIeMOHCTPHUPOBATh Ha TIpUMepaxX B3aMMOCBSI3b MEXK/y XUMHEHN U JPYTUMHU €CTeCTBeHHbIMU HayKaMu;

PacKpbIBaTh Ha TIpUMepax I0JI0KeHHs TeOpUH XUMUUeCcKoro ctpoeHusi A.M. ByTiepoga;

NMOHUMaTh Gu3nueckuii cMmbicn Ilepuoguueckoro 3akoHa /.M. MeHjeneeBa U Ha €ro OCHOBE OOBSICHATH 3aBUCHMOCTD
CBOMCTB XMMHUECKHUX 3JIEMEHTOB U 00pa30BaHHBIX UMH BEIIIECTB OT 3/IEKTPOHHOTO CTPOEHUST aTOMOB;

0OBSICHSITH TIPUUYMHBI MHOTOO0OpPAa3Hs BEIleCTB Ha OCHOBe OOIIUX Tpe/CTaB/eHHi 00 X COCTaBe M CTPOEHUH;

TIPUMEHSTh TMpaBW/Ia CUCTeMaTUUeCcKol MeXAyHapOoJHOW HOMEeHK/AaTypbl KakK CpeZiCTBa pa3/idyeHUs W HAeHTH(UKALUN
BeIlleCTB T10 UX COCTaBYy U CTPOEHHUIO;

COCTaBJISITh MOJIEKY/ISIPHbIE Y CTPYKTYpPHbIe (hOPMY/IbI OPraHUUeCKUX BeIeCTB Kak HOCUTesel WHGOpMAaI[ii O CTPOeHUH

BellecCTBa, ero CBOMCTBAxX 1 MNPpHUHAJIE’)KHOCTH K OIIpeje/IEHHOMY K/1dCCy COEAHHEHHﬁ;



XapaKTepU30BaTh OPraHUYecKHe Bel[eCTBa 10 COCTaBY, CTPOEHHIO M CBOMCTBAM, YCTaHAB/IUBAaTh MPUUUHHO-C/IE/ICTBEHHbIE
CBSI3U M@X/y IaHHBIMU XapaKTePUCTUKAMU BelleCTBa;

MPUBOJUTH MPUMEPhI XUMUUECKHX PeaKI[HUH, paCKPbIBAIOIIMX XapaKTepHbIe CBOMCTBA TUITMUHBIX MPE/ICTaBUTE/eH KIacCOB
OpraHUYeCKUX BEIIeCTB C I[e/IbI0 UX UIeHTHU(hHKALN U 00bsCHeHUsT 00/1acTH TIPUMeHEeHUS;

TIPOrHO3UPOBATh BO3MOXXHOCTb ITPOTEKaHWS] XUMHUECKHUX peaki[dii Ha OCHOBe 3HaHWW O THMaX XWUMWUYECKOW CBSI3U B
MOJIeKy/laX peareHTOB U UX PeaKIIMOHHOM CITI0COOHOCTH;

WCTIONb30BaTh 3HAHUSA O COCTaBe, CTPOEHWM M XUMHUYECKHX CBOMCTBAX BeIeCTB /il 0e30rMacHOro IpPUMEHeHUs B
TIPAaKTUYeCKOU JesITe/TbHOCTH;

MPUBOJUTbL TPUMEphl TPAKTUYECKOTO MWCII0/b30BaHUSI TIPOAYKTOB TiepepaboTKh HehTH ¢ TPUPOJHOTO Ta3a,
BBICOKOMOJIEKY/ISIPHBIX COeANHeHNH (TIONMATHIeHa, CHHTeTUUeCKOTO KayuykKa, al[eTaTHOTO BOJIOKHA);

TIPOBO/IUTH OTIBITHI 110 PACITIO3HABAHHIO OPraHWYeCKUX BeIeCTB: IMLePUHA, YKCYCHOM KHC/IOTHI, HeTlpe/ielbHbIX >KUPOB,
TJTFOKO3bI, KpaxmaJia, OesikoB

B COCTaBe IMUIIEBBIX TIPOJYKTOB Y KOCMETUUECKUX CPEeJICTB;

B/Ia/IeTh MpaBUIaMHy 1 TIpueMamMu 6e30rmacHoi paboThl C XUMHUUECKUMHU BelllecTBaMH 1 1abopaTopHbIM 000py10BaHHEM;

yCTaHAB/IMBaTh 3aBUCHUMOCTb CKOPOCTU XMMHUECKOW PeakI[id M CMeITleHWss XMMHUeCKOTO PaBHOBECHS OT pa3/IMUHBIX
(aKTOPOB C 11e/IbI0 OTpeZie/ieHHst ONTUMAJIbHBIX YCIOBUI MPOTEKaHWsSI XMMUUYECKUX TTPOIIeCCOB;

TIPUBOJUTD TTPUMEPBI TUAPOJIM3a COJIel B MOBCETHEBHOM >KU3HU Ue/I0BEKa;

TIPUBO/IUTH TIPUMEPhI OKUC/IUTE/IbHO-BOCCTAHOBUTE/ILHBIX peakluii B TMPHUPOZe, TMPOU3BOJCTBEHHBIX IIpolleccax U

XXU3HeaeATe/IbHOCTU OPraHHU3MOB;



TIPUBOUTL TIPUMEPbl XUMHUUECKHUX PeaKI[Ui, PaCKpLIBAIOIIMX O0O0IUe XUMHUUYEeCKHe CBOHCTBA IIPOCTBIX BEIECTB —
MeTaslJIOB ¥ HEMEeTaJlJIOB,;

IIPOBOJJUTh PACUeThl Ha HAXOXKIEHHEe MOJIeKY/ISIpHOM (GOpMYy/bl yI/IEBOAOpPOJA IO IIPOAYKTaM CropaHWs M IO €ro
OTHOCHUTE/IbHOM MJIOTHOCTU ¥ MAaCCOBBLIM JIO/ISIM 3/IEMEHTOB, BXO/SIIUX B €r0 COCTaB;

B/Ia/IeTh TIPaBWIaMH 0e30mMacHOro obpaiiljeHusi C eAKUMH, TOPIOUMMH M TOKCHYHBIMH BeIlleCTBaMH, CPe/ICTBaMU OBITOBOM
XUMHH;

OCYIIIeCTBJISATh TIOUCK XUMHUeCKOH MH(POPMAaLMK 110 Ha3BaHUSM, UeHTHU(PHUKATOpaM, CTPYKTYPHBIM (hOpMYy/iaM BeIl[eCTB;

KPUTHUUECKH OL[eHHBaTb W WHTEPIIPETHPOBATh XMMHUECKYI0 HHGOPMAI[HIO, COZAEpXKAIlyIoCsi B COOOIIEHUSIX Cpe/CTB
MaccoBoli uH(MoOpMaluM, pecypcax VIHTepHeTa, HAyYHO-TIONY/ISPHBIX CTaTbsIX C TOUKW 3PEHMs] eCTeCTBeHHO-Hay4YHOH
KOPPEKTHOCTH B I[eJIIX BBISIB/IEHHUS OITMOOUHBIX CyKAeHUN 1 (OpMUPOBaHMsI COOCTBEHHOU TTO3UIUH;

TIPe/ICTAB/IATh MYTH peIieHus I7100a/JbHbIX Tpo0/ieM, CTOSIIUX Tepesi YeI0BeUeCTBOM: IKOJIOTHUeCKUX, SHEPreTHUYeCKHX,
CBIPBEBBIX, M POJTb XMUMHUH B PEIIIeHUH 3THX MTPo0IIeM.

BbINyCKHMK Ha 0a30BOM ypPOBHeE MO/TyYHT BO3MO)KHOCTb HayUHThCSI:

UATIOCMPUPOBAMb HA NPUMepax CMAaHoe/neHue U 380M0YUI0 Op2aHUUecKoll XUMUU KAK HayKu HAd pa3AuyHbIX UCMOPUYeCcKUx
amanax ee pazeumusi;

LCNOMb308aMb MEMOObl HAYYHO20 NO3HAHUS NPU 8bINO/AHEHUU NPOEKMO8 U YuebHO-UCCAed08ame/abCKUX 3d0ay NO U3yueHUHo
ceolicme, cnocob08 nojyueHus U pdcno3HABAHUS OP2AHUUYECKUX 8elecms;

00bsCHAMb npupody U cnocobbl 06paA308aHuUsl XUMUUECKOU C8s3U: Ko8daaeHMHOU (noasipHol, HenonspHOl), UOHHOL,

memannuyeckol, B000pPOOHOU — C Ye/blo onpedeneHuUsl XUMUUecKol akmugHOCmMu 8eujecms;
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YyCmMaHaenueamp 2eHemuyeckylo cesi3b Mexcdy KAaccamu op2aHuueckKux eewjecme 0/ 0OOCHOBAHUS NPUHYUNUAALHOU
B03MOMNCHOCMU NO/YYEeHUs1 Op2aHUUYECKUX COeOUHeHUll 3a0aHHO20 COCMAsa U CMpOeHUst;

ycmaiaenueams 83aumocesizu  Mmedxcoy akmamu u meopuell, npuyuHol U ciedcmeueM npu aHaau3e npobaemHbIX
cumyayuii U 060CHOBAHUU NPUHUMAEMbIX pelleHUll Hd OCHO8e XUMUYeCKUX 3HaHULIL.

1. CopepkaHue yueOHOr0 mpeaMeTa
10 knacc
Oprannueckass Xummus

BBegenue

MeToAbl HaydyHOTO TO3HaHus. Habmogenuwe, mpeamnonoxeHue, rumore3a. [Tonck 3akoHOMepHOCTel. HayuHbIit
9KCTIepUMEHT. BrIBo/,.

JemoHcTpanuu. BujeodparMeHThl, claiifibl ¢ M300payKeHUSIMHA XMMHUECKOUW j1abopaTopuy, TMPOBeJeHUs] XUMUUeCKOTO
9KCIIePUMEHTA.

Tema 1. Teopusi CTpoeHUs OPraHUYECKHUX COeJMHEeHUMN

Teopusi cTpoeHUs OopraHuuyeckKuUX coeauHeHuU. [IpegmeT opraHMueckorl XMMHUW. MecTo M 3HaueHUe Opra-
HUYECKOM XUMMHH B CHCTEME eCTeCTBEHHbIX HayK. BaneHTHoCTb. Xumuueckoe cTpoeHHe. OCHOBHbIE TOJIOKEHUS] TEOPUU
CTPOEHUsI OpraHuueCcKuX coefiuHeHu. Mi3omepust U ©30Mephl.

JNemoHcTpanuu. IlnaBneHue, oOymivBaHHWe W TOpeHHEe OpPraHUYECKUX BeIllecTB. Mojend MOJIeKy/l TIpeAcTaBuTesei

PA3/IMYHBIX K/IACCOB OPraHUYeCKUX COE,E[HHEHI/IIZ.
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JIabopaTopHble onbIThI. 1. OrnpeziesieHye 37eMEHTHOTO COCTaBa OPraHUUeCKUX coefuHeHUH. 2. V3roToBneHue mojeneu
MOJIEKYJT OpTaHUUeCKUX COeUHEHUN.

Tema 2. Yr/1eBoj0poAbI U UX NPUPOAHBIE HCTOUHUKH

A 51K a H bl [TpupoHbIii ra3, ero coCcTaB U NpUMeHeHe KaK UCTOYHUKA SHEPTUU U XMMHUUYEeCKOTO ChIPbSI.

Tomonorvueckui psii TpefenbHbIX YIVIEBOAOPOAOB. lM30Meprus W HOMEHK/IaTypa aJkKaHOB. MeTaH M 3TaH Kak
ripe/icTaBUTeNN askaHoB. CBOKCTBa (ropeHUe, peakliuM 3aMelleHus1, TUPO/u3, AeruJpupoBanue). [IpumeHenue.

AnkeHbl. OTWUNEH KaK IIpe/ICTaBUTe/Ib ankeHOB. [lomyueHue 3TWieHa B TIPOMBIIUIEHHOCTA M B JilabopaTopuu
(mernpparauus staHosna). CBouncTBa (ropeHre, XpoMUPOBaHWe, TUAparaus, nojMuMepr3anys, okucienue pactsopom KMn0.) u
ripuMeHeHue sTurneHa. [lonmstrieH. OCHOBHBIE TIOHATHS XMMUM BBICOKOMOJIEKYJISIPHBIX COeIMHEHMH. Peakiny noammMepursaruu.

Ouensl. ByTagveH v U30NpeH Kak MpeJCTaBUTeNN JUeHOB. Peakiyy NpucoelMHeHUsI C y4aCTUEM COTPSPKeHHbBIX TUEeHOB
(bpomupoBaHue, monuMepu3aiisi). HatypanbHblii M CHHTEeTHUECKUM KayuyKu. Pe3rHa.

AnkKuHBI. AlleTWIeH KakK TpeiCTaBUTe/Nb alKWHOB. [losiyyeHue aijeTureHa KapOWJHbIM KM MeTaHOBBIM CIIOCOOaMM.
CaoiicTBa (ropeHue, poMUpOBaHUe, TU/PATALMsI, TPUMePH3al[ysi) U IPUMeHeHYe aljeTh/IeHa.

ApeHnsl. BeH3on Kak rmpejcTaBuTesb apeHOB. CBoiicTBa OeH3osa (ropeHue, HUTpPOBaHHe, OpPOMHMpOBaHWE) U €ro
TIpUMEeHeHuUe.

HedTb u cnoco6bl ee mepepaboTku. CocraB HepTu. [TepepaboTka HedTH: MeperoHKa U KPeKUHT.

JemoHcTpanmu. ['opeHre MeTaHa, 3TU/eHa, aljeTwieHa. OTHOIIIeHHe MeTaHa, STUIeHa, alleTh/eHa U OeH30/1a K pacTBOpam
repMaHraHara Kaausi U OpomHOU Bofe. [lonyueHue 3TueHa peakijuell Aerujparaliiyd 3TaHO/A, alleTHWieHa — THUIPOJIU30M
Kapbua Kasblys. Pa3nokeHre Kaydyka NPy HarpeBaHWU, UCTIbITaHKE TIPOAYKTOB pa3/ioykKeHWs Ha HerpeiebHOCTh. KoieKiuys

06pas1oB HeTH U HeTerpoyKTOB.
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JIabopaTopHble ombIThl. 3. OOHapy)XKeHHe HeTlpe/le/IbHbIX COeJUHEHUM B KUAKUX HedTernpoaykrax. 4. ITomyueHue u
CBOMCTBa arjeTwieHa. 5. O3HakoM/IeHUe C KoruteKiyeid «HedTh v IPOAYKTHI ee TiepepabOTKM».

Tema 3. Kucnopopacoaep:xaije opraHuuecKue CoeJuHeHUs!

CnupTel. MeTaHO/M M 3TaHO/ Kak IpeCTaBUTENU IpeZiesIbHbIX OJHOAaTOMHBIX CIUPTOB. CBOWCTBa 3TaHosa (TropeHue,
OKHC/IeHWe B anbferuj, gerujparauus). [lonyueHue W TpMMeHeHWe 3TaHO/A. [JIMLEPUH Kak elle OAWH MpeACcTaBUTe/b
MHOT0aTOMHBIX CTUPTOB. KauecTBeHHast peakijysi HA MHOTOAaTOMHbIe CITAPTHI.

® e H 0 1. [TonyyeHue peHona U3 KameHHOro yriisi. KaMeHHbIN yrosib U ero ucrosjib3oBaHue. KokcoBaHre KaMeHHOTO YIS,
Ba)KHeMIIIMe NPOAYKThl KOKCOXMMHUUEeCKOTro MPOM3BO/[CTBaA.

B3anmHoe BiMsiHHE aTOMOB B MoJieKysie (heHosia (B3auMo/ielicTBYe C OpPOMHOM BOZIOM W TUAPOKCUZIIOM HaTpus). [TonyueHne
Y TIpUMeHeHue deHoa.

Anbperupbl. dopmanbaerdj W aleTanbAerd] Kak MnpejcTaBuUTenu anbferusoB. CBoucTBa (peakiusi OKWUC/IEHHUS B
KHAC/JOTY U BOCCTAHOB/IEHHSI B CIMPT, peaklysi MOIUKOHJeHcalmu ¢opmanbiervga ¢ ¢eHonom). [lomyueHue (okucieHueM
CUPTOB) W TIpUMeHeHHe ¢dopManbAeruia U aieTanbjaerusa. PeHonodopManbAeruaHble TUlacTMacchl. KapOoHOBBIE
KU CJIOTHI. YKCyCHasi KMC/IOTA KaK TpeJCTaBUTe/b TpeJe/bHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUC/IOT. CBOMCTBa YKCyCHOM
KUC/IOThI (B3aMMOZEICTBYEe C MeTa/ulaMH, OKCU/JJaMU MeTaJlJIOB, TUAPOKCUIAMHA MEeTasyIOB U COJISIMM; peakLusi STepuuKaLim).
[IpumeHeHVe YKCYCHOM KHUC/IOTHI.

CnoxHble 3pupbl U X)Xupbl. CaokHble 3GUPbl KaK MPOAYKTHI B3aUMOJAEUCTBUS KUCJIOT CO CIHUPTaMU. 3HaueHHe

CJIOXKHBIX 3()MPOB B MPUPOJE U )KU3HU UesIOBeKa.
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JKuvipbl KakK cjio)kHbie 3¢GUpbI IULIepUHA U KUPHBIX KapOOHOBBIX KHUC/IOT. PacTuTe/bHbIE U >KUBOTHbBIE XKUPBI, UX COCTaB.
I'maponus unu oMmbieHue xXUpoB. Meuio. [IprmeHeHure XUPOB.

Yrnesoanl. [Torsitue 00 yrmeBozmax. [7r0Ko3a Kak IpeCTaBUTeIb MOHOCAXapy/0B. [ToHsATHEe 0 ABOMCTBEHHOM (DYHKIIUU
OpraHWuYeCcKoro COeIMHeHWs1 Ha TIpuMepe CBOWCTB IVIFOKO3bl KakK ajbJerujla U MHOrOaTOMHOTO CIMpTa — ajbAerufoCiupTa.
BpoykeHue rroKo3bl. 3HaueHUe U NpUMeHeHre [IFOKO3bI.

Caxapo3a Kak Ipe[CcTaBUTeb AucaxapyuioB.

Kpaxman u 11e/1/1t0/103a Kak npeJcTaBUTe/H To/iMcaxapu1oB. CpaBHeHMe UX CBOWMCTB U OGuonorudeckast posib. [IpumeHeHue
9TUX T0JIMCAaXapyUi0B.

JemoHcTpanuu. OkuciieHue crvpra B anbleruzi. KauecTBeHHble peakijd Ha MHOI0aTOMHble CIUPThI. Kosnekims
«KameHHbIM yronb». Kosmekiusi MpoAyKTOB KOKCOXUMUUYECKOTO TPOU3BO/ACTBA. PacTBOPUMOCTL (heHOMA B BOZle TIPH OOBIYHOM
TemriepaType U TpW HarpeBaHWM. KauecTBeHHbIe peakiju Ha (eHos. Peakius cepeOpsiHOTO 3epKasjia ajabAerdiOoB U T/THOKO3bI.
OxkucneHue anbervJioB U IJHOKO3bl B KUCJIOTY C Tomollbto rugpokcuza menu (II). KauecTBeHHasi peakijusi Ha Kpaxmas.
Konnekius a3¢pupHbix Maces. Kosekius rjiacTMacc v u3fieinii u3 Hux. KosieKiusi HCKyCCTBEHHBIX BOJIOKOH M U3/le/TUH U3 HUX.

JIabopaTopHble ombIThl. 6. CBoiicTBa 3THMOBOro crivpra. 7. CBoiictBa rnmiepuHa. 8. CpoiicTBa (opmanbiaeruza.
9. CaoiicTBa yKCcycHoM KuCI0ThL. 10. CBoiicTBa >kupoB. 11. CpaBHeHHe CBOWCTB PacTBOPOB MbLIa W CTHUPAJbHOTO MOPOIIKA.
12. CporuictBa rmoko3bl. 13. CBoiicTBa Kpaxmaria.

Tema 4. A3oTcojepikainue opraHuyeckue coeiuHeHus

AMUuHBI. MeTuWnaMUH KakK TIpe/iCTaBUTe/b anudaTUuecKUX aMUHOB U aHUIMH — KakK apoMaTuueckux. OCHOBHOCTb
aMHHOB B CPaBHEHWH C OCHOBHBIMU CBOMCTBAMM aMMHaKa. AHW/IMH U ero CBOMCTBA (B3aUMOJEUCTBHE C COJITHOW KUCJIOTOU U

6pomMHo¥ Bozoi). [Tosyuenre anwivHa no peakiuu H. H. 3unuHa. TIpumMeHeHne aHWIMHA.
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AMVHOKHUC/IOTHI. [7IMIMH M anaHWH Kak MpeJCTaBUTEeNM TPUPOAHBIX aMUHOKUCJIOT. CBOMCTBA aMUHOKHCJIOT Kak
amdoTep- HbIX OPraHMUeCKHX COeJUHeHHN (B3auMOJeliCTBHe C ImejsouyaMyd U Kuciaotamu). OOpa3oBaHue ITOMITENTH/IOB.
AMVHOKAripoHOBasi KUCJIOTa Kak IIpefCTaBUTe/lb CUHTETUYeCKUX aMUHOKUC/IOT. [loHATHMe O CUHTeTHUeCKUX BOJIOKHAX Ha
TipuMepe KaripoHa.

benku. benku kak momumnentugel. CTpykTypa OenkoBbIX Mosekysn. CBoiicTBa 6OeskoB (ropeHue, TU/POJM3, LIBeTHbIE
peakium). bronoruueckas ponb 6enkoB.

HyknevnHoBble KuCAOTHI. HyKnernHoOBble KUCIOTHI KakK MOMUHYKIeoTHAbl. CTtpoeHue Hykneotuza. PHK u JHK B
cpaBHeHUU. VX posib B XpaHeHUU U Tiepefiaue Hac/ieCTBeHHON UHGOpMaLUH.

'eHeTHuyeckass CBA3b MeX/Y KjJaCCaMU OPraHUYeCKHUX CoeJUHeHUU. [IoHATHE O TeHETUUYECKOU CBSI3U U
reHeTUYeCKuXx psjax.

JemoHcTpanmu. B3anMogelicTBe aMMMaka M aHWIMHA C COJITHOM KHC/IOTOW. Peakius aHWnmHa ¢ OPOMHOM BOOM.
Jloka3aTe/bCTBO HaMMuMsl PYHKI[MOHATBHBIX IPYTMIT B PaCTBOPax aMHHOKHC/IOT. PacTBopeHue U ocaxeHue OenkoB. L[BeTHbIe
peakiuu OenkoB. [opeHHe MTUULETO Tiepa U MIepcTsHoW HUTH. Mogenb monekynsl JJHK. Ilepexomsl: 3TaHO/N — 3THUIEH —
TUJIEHIJIUKOJIb — 3TUAeHITMKOAT Meu (11); aTaHOM — 3TaHanb — 3TaHOBast KMC/IOTA.

JIabopaTopHble onbIThI. 14. CBolicTBa 6e/KOB.

IIpakTuueckasi pabora Ne 1. PelieHre sKcriepuMeHTa/IbHBIX 33/jau 110 WAeHTU(PUKALIUY OpraHudeCKUX COeIMHeHUH.
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Tema 5. XuuMHud 1 )XU3Hb

[ImactmMacchl M BOJIOKHA. [losMMepu3alist U TIOJIMKOHZEHCAI[MSI KAaK CITOCOOBI TIOJTyUYeHUs] CUHTeTUUYeCKUX BBICO-
KOMOJIeKY/ISIPHBIX coefijuHeHUM. [loyyeHre MCKYCCTBEHHBIX BBICOKOMOJIEKY/ISIPHBIX COeMHEeHWW XMMHWYeCKOW MoauduKalei
TIPUPOAHBIX MO/JMMepoB. CTpoeHre MOJMMEPOB: JTMHEMHOe, TIPOCTPAaHCTBEHHOe, CeTyaroe.

[TonsiTne o ruiactMaccax. TepmMoriaCTUUHbIE ¥ TEPMOPeaKTHUBHBIE No/IuMepbl. OTe/IbHbIe MPeACTaBUTET CUHTETUUECKUX
Y VCKYCCTBEHHBIX MOJIUMEPOB: (peHoM0(opMasberuHble CMOJIbl, TOJUBUHUIX/IOPUJ, Te(/I0H, Le/LTy/I0U,.

[ToHsiTve 0 XMMUUECKUX BOJIOKHaX. HarypasbHble, CMHTeTUUeCKHe W HCKYCCTBeHHble BOJIOKHa. Krnaccudukauuys u
OT/le/TbHbIe TIpeICTaBUTe/I XMMUUeCKUX BOJIOKOH: alleTaTHOe (TpyalieTaTHBIN 111eJIK).

depmeHTHI. PepMeHTHI KaK OMOMIOTMUeCKHe KaTaau3aTopbl OeskoBoi rpupossl. [Torstie o pH cpeapl. OcobeHHOCTH
CTPOEeHHUsI U CBOMCTB (CelIeKTUBHOCTh M 3((deKTUBHOCTh, 3aBUCMMOCTb [eWCTBUSI OT TeMriepaTypbl U PH cpezabl pacTBopa)
(hepMeHTOB M0 CpaBHEHHIO C HEOPraHWYeCKUMU KaTaau3aTopaMu. Pojib pepMeHTOB B »KU3HelesITeTbHOCTH JKUBbIX OPraHU3MOB U
TIPOM3BO/CTBe.

BuTtamuusl. [loHaTve o BUTaMuHax. Buabl BUTaMUHHOW HemocTaTouHOCTH. Knaccudukaiiysa BuTaMuHoB. Butamun C
KaK Ipe/CTaBUTe/ b BOAOPACTBOPMMbBIX BUTAMUHOB U BUTaMHH A Kak IpeJCTaBUTe b KUPOPACTBOPHUMbIX BUTAMUHOB.

l'opMoHBbI. [loHATHE 0 TOPMOHAX KaK OMOIOTUUECKU aKTHBHBIX BeIl[eCTBAX, BBIMTOHSIONUX SHAOKPUHHYIO PeryIIsALio
JKU3He/esITeJIbHOCTU OPraHUu3MOB. BakHelille CBOMCTBA TOPMOHOB: BbICOKasi (hU3M0/IOrMyecKasi akTUBHOCTh, JUCTAHI[MOHHOE
JercTBre, ObICTPOe pa3pylleHde B TKaHsX. OTAe/bHble TpeACTaBUTeTM TOPMOHOB: WHCY/IWH W ajpeHanuH. [IpodwuiakTrka

caxapHoro auabeTa.
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JlexapcTBa. JlekapCcTBeHHasi XUMHS: OT SITPOXUMUUA M (dapMakoTepanuu [0 XAMUOTepanuu. AHTUOMOTUKM U
mucbakrepro3. Hapkotuueckue BeljecTBa. Hapkomanusi, 6opb0a ¢ Helt v TpoduIaKTHKa.

PemieHue 3ajau Mo OopraHMYecKOW XUMUHU. PellleHWe 3a/jau Ha BbIBOJ, (POPMY/ibl OPraHUUECKUX BeleCTB 10
TPOAYKTaM CrOpaHusi U MaCCOBBIM [I0JISIM 3JIEMEHTOB.

JemoHcTpanmu. Kostekius miacTMacc, CMHTETUUEeCKHX BOJIOKOH Y M3[e/IMd U3 HUX. Pa3nokeHue repokcuzia Bogopoza C
TIOMOIIbI0 TIPUPOJIHBIX OOBEKTOB, COZiepsKalluxX Karama3dy (Cbipoe Msico, chipoii Kaptodensb). Komnekims CMC, copeprkariux
9H3UMBI. VcribiTanue cpefibl pactBopa CMC vHAuKaTopHOM Gymaroii. Kossiekijusi BATaMUHHBIX MperiapaToB. McrnbiTaHue cpejibl
pacTBOpa aCKOPOMHOBOM KHUCIOThI MHAUKATOPHOUM Oymaroii. VcribITaHye anTeyHoro Tiperapara WHCY/IMHA Ha 6eslokK.

JIabopaTopHbIe OnbITHI. 15. 3HAKOMCTBO C 00pa3ijaMu IJIacTMacC, BOJIOKOH M KayuyKOB.

IIpakTuueckasi pabora Ne 2. Pacrio3HaBaHMe IJTaCTMACC U BOJIOKOH.

11 knacc
OO0wasa xuMus

Tema 1. ITeproguyecknii 3aK0H U CTPOEHHE aToMa

OTkpbiTue [I.U.MenpneneeBbiM Ilepuognuueckoro 3akKoHa. BaxHelive NOHATHAS XUMHU: aTOM, OTHOCUTE/Tb-
Hasg aToMHasi U MoJjieKynsipHasi macchl. OTkpeiThe [. V. MenpeneeBbiM Ilepuomnueckoro 3akoHa. [lepropuyeckuii 3akOH B
dbopmynuposke 1. I. MeHjeneeBa.

[Tepuoauueckass cuctema [I.MM.MeHgeneeBa. Ilepuoguueckasi cuctema [. I. MeHzeneeBa Kak rpaduueckoe
otobpakenue IlepuofMueckoro 3akoHa. Pa3nuuHble BapwaHThl [lepuogudeckoit cucTembl. [leprofpl ¥ TIpynmbl. 3HaueHHe

TIepUOINYeCKOro 3aKoHa U [leproguuecKkoii CUCTEMBI.
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CtpoeHue atoMma. ATOM — CJOXHasg yYacTula. fApo aroma: MPOTOHbI M HEWTPOHbL. M30TOMbI. D/IEKTPOHBI.
OneKTpoHHast 000/104Ka. DHepreTuuecknii ypoBeHb. OpbuTtanu: s u p. PacmipeesieHre 3/1eKTPOHOB T10 SHEPTeTHUYECKUM YPOBHSIM
1 opOuTanssM. D/IeKTpPOHHbIe KOH(PUTypal[id aTOMOB XMMHUeCKUX 37IeMeHTOB. BasieHTHbIe BO3MOKHOCTH aTOMOB XHUMUUe CKMX
3JIeMEeHTOB.

[Tepyuomrueckuid 3aKOH U cTpoeHUe atoMa. CoBpemMeHHOe TOHSITUE XMMHUUECKOro 3jemeHTa. CoBpemeHHas
(GopMy/IMpOBKa TE€PUOAMYECKOrO 3aKOHa. [IpUuvMHa MNEpUOAUYHOCTA B M3MEHEHWW CBOMCTB XUMHWYECKUX S/IEMEHTOB.
OcobeHHOCTH 3aroTHeHUST SHePreTHYeCKUX YPOBHEH B 37IeKTPOHHBIX 000/I0UKaX aTOMOB TepeX0/[HbIX 37IeMeHTOB. D/IeKTPOHHbIE
CeMEeUCTBa JIEMEHTOB: S- U P-3JIEMEHTBI.

JMemoHcTpanuu. Pasmvunbie hopmel [lepuognueckoii cucremsl [. V1. MeHeneesa.

Tema 2. CTpoeHue BeljecTBa

KoBaneHTHass XxuMuueckasi CBsi3b. [loHATHe O KOBajleHTHOM cBsi3u. OOI1ast 3/ieKTpoHHas Tlapa. KpaTHOCThL KOBa-
JIEHTHOU CBSI3U. DNeKTPOOTPUIIaTe/TbHOCTh. KoBasieHTHas1 Mo/sipHasi ¥ KOBa/leHTHasi HeTlo/isipHasi XuMuueckre cBsisi. OOMeHHbIH
¥ JIOHOPHO-aKIIeNTOPHBIM MeXaHW3Mbl 00pa30BaHHUSl KOBaJIEHTHOW CBs3W. BelllecTBa MOJIEKY/ISIPHOTO W HEMOJIEKY/ISIPHOTO
CTPOeHMs1. 3aKOH MOCTOSHCTBA COCTaBa [1JIs BellleCTB MOJIEKYJ/IIPHOIO CTPOEHHS.

NoHHas xuMuueckass CBsSi3b. KaTuoHbl M aHUOHBL. VIOHHasi CBSI3b M ee CBOMCTBA. VIoHHasi CBSI3b KaK KpaWHUU
C/Tyyad KOBaJIEHTHOU TOJISIPHOU CBSI3U.

Memannuueckasa xumuueckas cesizb. Odwue ¢usuueckue ceolicmea memannos. Cnaaebl.

ArperaTHble COCTOsSHUS BeljecTBa. [a3bl. 3akoH ABOraZpo Ais ra3oB. MosspHbIi 00BeM ra3000pa3HBIX

BellleCTB (TIpH H. Y.). 2 KUJKOCTH.
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BopopoaHas xuMuuyeckasi CBsI3b. BojopojHasi CBsi3b Kak 0COOBINM Cyuaii Me>KMOJIeKY/ISIPHOTO B3auMO/IeHCTBUSI.
MexaHu3M ee 00pa30BaHUs U B/IMSIHHE Ha CBOMCTBA BellleCTB (Ha MpUMepe BOJbI).

Tunel KpUCTaNJIWUYeCKUX pemeTok. Kpucrammmueckas pemerka. VoHHble, MeTa/yiduecKye, aTOMHbIE W
MOJIEKY/ISIpHbIE KPHUCTa//IMUeCKre pelieTku. AioTponus. AMopdHbIe BelljeCTBa.

Uucteie BemecTBa cmecu. CMecu U XUMUUeCKHe coefiiHeHUsl. ['OMOreHHble U reTeporeHHble cMecu. MaccoBasi U
oObeMHast 0/ KOMIIOHEHTOB B cMecy. MaccoBasi fiofsi mpumeceii. PeliieHue 3a7iay Ha MaCCOBYHO IO/THO TIpHUMeCei.

OucniepcHble cucteMbl. IloHATHe pAucnepcHOM cucTeMbl. [lucrnepcHass da3a W [AUCHEPCUOHHasi Ccpefa.
Knaccudukaiysi AucnepcHbIX CUCTEM.

JdemoHcTpanuu. Mojenb KpUCTa/I/TMUeCKOM pelieTKu Xjaopuaa Hatpust. O6pasiibl MUHEPa/IOB C MOHHOM KPUCTa/UTMYeCKOU
pelleTKOM: Kanbl[UTa, rajuTa. Mojenu KpUcTa/uyinueCKUX pelieToK «CyXoro jbjAa» (Wid hoja), aiMasa, rpadura (Wid KBapla).
Mogesns MOASIpHOTO 0ObeMa Ta30B. Tpu arperaTHbIX COCTOSTHUS BOJBI.

JIaGoparopHble onbIThL. 1. OrpesesieHrie CBOMCTB HEKOTOPBIX BEIIECTB Ha OCHOBE THIA KPHUCTA/JTAYECKOM peIeTKu. 2.
O3HakoM/IeHHe C KOJIIEKLIeN MOJIMMEpPOB, MJIaCTMAacC ¥ BOJIOKOH U U3ie/ii U3 HUX. 3. 2KeCTKOCTb BO/bl. YCTPaHeHUe KeCTKOCTH
BO/bl. 4. O3HaKOMJ/IeHMEe C MUHepa/IbHbIMU BOAAMHU. 5. O3HaKOMJIEHUE C JUCTIePCHBIMU CUCTEMaMU.

IIpakTuueckasi pabora Ne21. [TosyueHue U pacrio3HaBaHUeE T'a30B.

Tema 3. JneKTpO/IMTUUYeCKast JCCOLALSA

PacTtBOpBI. PacTBOpBI Kak rOMOreHHbIe CHCTEeMbl, COCTOSILMEe W3 YaCTUL| PACTBOPUTEJIS, PACTBOPEHHOIO BellecTBa U
TIPO/IYKTOB UX B3auMOJenCTBUs. MaccoBas 107151 paCTBOPEHHOTO BelleCTBa. THIbl paCTBOPOB.

Teopus 3/MeKTPOMUTUUECKON AUCCOLUALUU. OJEKTPOIUTHI U HEe3MeKTPOIUThl. CTereHb 3/1eKTPOJIUTAYECKOU

muccoruanyi. CUibHbIE U Cl1a0Oble 3/IeKTPOTUTHI. YPaBHEHHS 3/IeKTPOIUTHYE CKOM ANCCOLAALIUH.
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KucnoThl B CBeTe TeOpUM 3/IeKTPOJUTHYECKON Auccormaiuu. O6Iiye CBOWCTBAa HEOPraHUUeCKUX M OpraHudecKux
KUCJIOT. YCIOBUS TeUeHUsI PeakLiuid MeKy 371eKTPO/IMTaMU /10 KOHLIA.

OcHOBaHUS B CBeTe TEOPUM 3IEKTPOIMTHUECKON AUCCOIMAIINH, WX KIacCcUdUKalys 1 o0IIre CBOMCTRA.

Co/u B CBeTe TEOPUHU 3JIEKTPOJTUTUUECKOW AUCCOIHAI[MH, UX KIacCUdUKAliA U 00IIre CBOMCTBA. DJIEKTPOXUMHYECKUM
Psi/i HaTIpSDKEHWM MeTaslJIOB U ero UCTO0JIb30BaHue [I/is1 XapaKTePUCTUKU BOCCTAHOBUTEIBHBIX CBOWCTB METa/I/IOB.

'uaponus. Cnyuau rugposusa coseid. Peakius cpegsl (pH) B pacTBopax rMApOM3YyOLIHUXCS COJIEH.

JemoHcTpaumu. VcribiTaHue pacTBOPOB 3JIEKTPOJIMTOB M HE3JIEKTPOJMTOB Ha TpeAMeT AWCCOLMalWU. 3aBUCHMOCTb
CTereH! 37eKTPOIMTUYeCKOM AMCCOI[MAIMK YKCyCHOM KUC/IOThI OT pa30aByieHust pacTBopa. IIpuMepsl peakiiydii FOHHOTO 0OMeHa,
UAYIIMX C 0Opa3oBaHMeM 0CajiKa, ra3a WM BoJbl. XMMHUUYeCKHe CBOMCTBA KHCJIOT: B3aUMO/leliCTBHe C MeTaslylaM{, OCHOBHBIMU U
am(boTepHbIMU OKCHIaMH, OCHOBaHUSIMHU (11leJIoUuaMy ¥ HePaCTBOPHMMBIMU B BOJie), CoJisiMU. B3auMogpeiicTBue a30THOM KUC/IOThI C
Me[bl0. XUMHUeCKre CBOMCTBA Le/IoUel: peaklys HeUTpaju3aliiM, B3ahMOJEeWCTBHE C KHUC/IOTHBIMM OKCHAAMH, COJISIMH.
Pa3znokeHre HepaCTBOPUMBIX B BOJje OCHOBAaHUM MPU HarpeBaHWU. XUMUYeCKUe CBOMCTBA COJIeH: B3aUMO/eHCTBUE C MeTa/lJlaMU,
KWUC/IOTaMH, I1le/I0UaMH, C APYTUMHU COJisIMU. I'uiposin3 Kapouga Kanbiysa. V3ydeHre pH pacTBOPOB THUPOMU3YIOLIUXCS COJIEH:
KapbOHATOB 11]eJIOUHBIX MEeTaJI/IOB, XJIOpPY/A U aljeTaTa aMMOHMUSI.

JIaGoparopHbie onbIThL. 6. O3HaKOM/IEHUe C KOJIIeKIuel KUcaoT. 7. [TomyueHre U CBOWMCTBa HEPACTBOPUMBIX OCHOBaHMIA.
8. O3HaKOMJ/IeHHe C KOJUleKLMer OCHOBaHUHU. 9. O3HaKOMJIeHHe C KOJUUIeKLIMer MUHepasioB, cogepxkamqux cond. 10. Vcnbitanue
pacTBOPOB KHUCJIOT, OCHOBaHUM M COjied MHAWKaTtopamu. 11. Pa3niuuHble ciiyyaud ruiposvsa cojed. 12. ['maponus XJI0puzioB U
aL[eTaroB 1}e/I0YHBIX MeTal/IOB.

IIpakTuueckasi pabora Ne 2. PerieHre sKcTieprMeHTabHBIX 3a/lad Ha UAeHTH(UKALIAI0 HeOpPraHUUeCKUX U OpeaHUUecKUX

CcoeOuHeHUll.
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Tema 4. XuMuuecKue peakijiv

Knaccudbukanusa xuMmudyeckux peaknuii. Kraccudukaiys rno uuMciy U COCTaBy pearvpyrolux BelecTB U
TPOJYKTOB PeaKI[U U .

Peaknuu pa3noXeHHUs, COeJUHEeHUS, 3aMelleHUss U oOMeHa B HeOpPraHMYeCKOW XUMHU. Peakiuu
TIPUCOeIUHEHHS], OTILeIIeHus, 3aMellleHUs] U M30Mepr3allid B OpraHAueCKoW XUMUHU. PeakliM MoMMepu3aliuv KakK 4aCTHBIN
cydau peakiyi NpucoeuHeHUs.

TennoBou >SPPeKT XUMHUUECKUX PpeakKlUMU. OIK30- M SHAOTePMUUYECKHE peakKluu. TepMOXUMHUYeCKUe
ypaBHeHHs. PacyeT KommyecTBa TeIOThl MO0 TEPMOXUMUYECKUM YPaBHEHHUSIM.

CKOpOCTh XMMHUECKMX peakyuu. [loHATHE O CKOPOCTH XMMHYECKUX peaklyd, aHaJIMTUYeCKOe BbIpa’KeHHe.
3aBUCHMMOCTb CKOPOCTHM peakLMu OT KOHL[eHTpAalUH, AaBJeHUs], TeMIepaTypbl, IPUPOJbl PEarupyrolnuX BelleCTB, MIOLAAd UX
COMPUKOCHOBEHHS. 3aKOH JIeMCTBYIOLINX MaccC.

KaTtanu3s. Karammszaropbl. Karamus. I[IpuMepbl KaTaJUTHUeCKHX IIPOL[ECCOB B TIPOMBIILJIEHHOCTH, TEXHUKE, OBITY.
depMeHThI U UX OTVINUKS OT HeOPraHMYeCKUX Kataau3artopoB. [IpriMeHeHre KaTaan3aTopoB U (PepMEHTOB.

XumMuueckoe paBHoBecue. OOpatumbie U HeoOpaTMMble peaklUU. XUMHUUeCKOe paBHOBeCHe M CIIOCOObI ero
CMell|eHUs Ha TIpUMepe ToJ/yYyeHus aMMHaKa.

OKMC/IUTEeNbHO-BOCCTAHOBUTE/NIbHBIE TIPOLeCC bl. OKAC/IUTE/TLHO-BOCCTAHOBUTE/IbHBIE peakliuu. OKUC/IATE b
Y BoccTaHoBUTeNb. OKucaeHve W BOcCCTaHOBeHMe. CocCTaB/ieHWe yPaBHEHUU OKUC/IUTE/IbHO-BOCCTAHOBUTEJIbHBIX peakLyn
METO/IOM 3/IeKTPOHHOTO DOanaHca.

O6mue cBOMCTBA MeTaAJ0OB. XUMHUUeCKHe CBOMCTBA MeTa/UIOB KaK BOCCTaHOBUTe/lel. B3anmogeiicTBrie MeTaslioB

C HeMeTaJ/lJ/laM4, BO,Z[OfI, KNC/10TaMH1 U paCTBOPpaMU cone. METa]'IJIOTepMI/IH.
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Koppo3usa metannos. CriocoObl 3al[ATEI META/JIOB OT KOPPO3UH.

Ob6mue cBoMCTBA HeMeTasJoB. XHMHUECKHE CBOMCTBAa HEMETA/JIOB KakK OKHC/IWTeIeH. B3anmopeiicTBue c
MeTaJl/laMH, BOAOPOJOM U APYTrUMH HeMeTa/slaMd. CBOMCTBa HEMETA/IJIOB KaK BOCCTaHOBUTeser. B3aumoercTBre € pOCThIMU
Y CJIOXKHBIMU Bell[eCTBaAMU-OKUC/IUTEISIMU.

ONeKTPOAU3. DNeKTPOIM3 PAaCTBOPOB U PaCIIaBOB 3/IEKTPOJIMTOB Ha TMpUMepe XJI0pUAa HaTpus. DJIeKTPOJIUTUYECKOe
rosiyueHuve amomMuHus. [IpakTuyeckoe 3HaueHue 371eKTPOIU3a.

3ak/joueHue. [TlepcreKTUBLI Pa3BUTUSI XUMHUECKOM HayKU ¥ XUMUUECKOTO TIPOM3BO/ICTBA. XUMUS U MIpo6/ieMa OXpaHbI
OKDY’Karollen Cpe/ibl.

JeMoHCTpanu. ODK30TePMUYECKUe Y SHAOTEPMUYECKHe XMMHUYeCKHe peakUuU. TeryioBble sBIeHUsl MPU PacTBOPEHUU
CepPHOM KHCJIOThl U aMMHUAUHOW CeTUTPbl. 3aBUCUMOCTb CKOPOCTH PeakLU OT NPUPO/bI BEIeCTB Ha MpUMepe B3auMOZENCTBUS
pPacTBOPOB PAa3/IMYHBIX KUCJIOT OAWHAKOBOM KOHLIEHTpAL[Md C OJVWHAKOBBIMM KyCOYKaMM (IpaHy/aMHy) LIUHKA U OJWHAKOBBIX
KYCOUYKOB pa3HbIX MeTa/IJIOB (MarHus, LIMHKA, Keje3a) C paCTBOPOM COJISTHOM KMC/IOThI. B3auMopencTBUe pacTBOPOB CEpPHOM
KUCJIOTHI C PaCTBOPaMU THOCY/b(ara HaTpUsi pa3/IMYHON KOHL[eHTPALUU U TeMIiepaTypbl. Mogesb Kumnsiero ciosi. Paznoxenue
TIePOKCH/Ia BOAOPO/ia C TIOMOII[bI0 HeopraHuueckux Katann3aropoB (FeCl,, KI) v npupoaHbix 06BEKTOB, COAiepIKall[iX KaTa- Jia3y
(ceipoe wmsico, kaptodesnn). [IpocTeiliie OKUC/IUTEbHO-BOCCTaHOBUTE/bHBIE peakI[My: B3aUMOJENCTBHE I[MHKA C COJITHOU
KUCJIOTOM U >KeJie3a ¢ cysbarom meau (I1). Mogesnb anekTponusepa. Moje/nb 3/1eKTPO/IM3HOM BaHHBI /15 TTOTyYeHUs aTFOMUHUSL.

JIabopaTopHble onbIThL. 13. [TonyueHre KMC/IOPOZAa pa3okeHHeM TePOKCH/Ia BOAOPO/a C TTIOMOII[bIO0 IUOKCH/]a MapraHiia
U Kamanasbl Cbipo2o Kapmocpens. 14. Peakiysi 3aMelljeHUs] MeJu >Kejie3oM B pacTBope cyiabdara meau (II). 15. IMonyueHue
BOZIOPO/ia B3aMMOJeHCTBUEM KHUC/IOThHI C IMHKOM. 16. O3HakoMmieHHe C KoJileKI[der MeTa/lyioB. 17. O3HakoM/ieHHe C KOJIJIeKLhen

HeMeTd/lJIOB.
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2. Temarnueckoe njiaHMpPOBaHUE

OO01uit meprof, ocBoeHUs1 yueOHOTo npeaMeTa — 2 To/ja, KOIMUeCTBO yueOHBIX YacoB — 68, B ToM uucre:

1 rog (10 kacc): 1 yac B Hefleno X 34 yueOHbBIX Hefiesid = 34 yueOHBIX yaca;

2 rop (11 kmacc): 1 yac B Hefiesmo X 34 yueOHBIX Heflenu = 34 yueOHBIX yaca.

Ko/muecTBo uacos,
O0TBOAMMOE Ha M3yYeHHe Ka)KJA0H TeMbl

Homepa
TEM Haspanue rembr T10 aBTOPCKO MporpaMme TI0 HacTosIILel paboueit
rporpamme
10 k1acc

BseneHue. 1 1

1 Teopus CTpOeHUsI OpraHUYeCKUX COeIMHEHUH. 3 3

2 Yry1eBog0po/bl ¥ UX MPUPOJAHBIE UCTOYHUKH. 9 9

3 Kucsiopoacoaepykaliye opraHudyeCckyie CoeIMHeHUs. 8 8

4 A30TCOzepKalle opraHuyeckre coeJMHeHUsl. 8 8

5 XUMUS U JKU3Hb. 4 5

Pe3epBHoe Bpems 1 -
NTOI'o: 34 34

11 ky1acc

1. [TeproiiueCKrii 3aKOH M CTPOEHUE aTOMa. 4 4
2. CTpoeHue BellleCTBa. 11 11

3. DJIEKTPOJIMTUYEeCKasi AUCCOLMAaLys. 7 7
4. XUMHUYeCKUe peakL1u. 11 12
Pe3epBHOe Bpems 1 -
NTOI'o: 34 34
Bcero Ko/inuecTBO 4acoB, OTBOAUMBIX Ha U3yUeHHe TeM, 3a 68 68

BeCh MEPHOJ, OCBOEHHS YUeOHOr0 NmpeMeTa




