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1. IlnaHupyemble pe3y/IbTaThl 0CBOEHHs y4eOHOro MpeaMeTa, Kypca.

JIMYHOCTHBIE pe3y/IbTaThI:

1) poccuiicKyr TpakKAAHCKYI0 WIeHTUUHOCTb, TATPUOTU3M, YBaKeHHe K CBOeMYy Hapo/y, UyBCTBa
OTBETCTBEHHOCTH Tiepesi PoauHOM, ropjocTy 3a CBOM Kpail, cBOW PoauHy, mpoluioe U HacTosiiee
MHOT'OHAI[MOHA/ILHOTO Hapo/ia Poccuy, yBa)keHHe roCy/1JapCTBeHHBIX CUMBOJIOB (Tep0, diar, THMH);

2) TPaKIAHCKYHO TIO3MIMIO KaK AaKTUBHOTO UM OTBETCTBEHHOTO UJjeHa POCCHUMCKOro oOIIecTBa,
OCO3HAIOIIIET0 CBOM KOHCTUTYL[MOHHBIE TIpaBa U OOSI3aHHOCTH, yBa’Karolllero 3aKOH W TPABOIOPSOK,
o0/afaro1ero 4yBCTBOM COOCTBEHHOTO [OCTOMHCTBA, OCO3HAHHO TPUHUMAIOIIEr0 TPaJUIIMOHHbIE
HaIMOHa/IbHBIE U 00I1[eueIoBeUeCKre TYMaHUCTHUECKHE U JIeMOKPaTHUeCKUe [IeHHOCTH;

3) TOTOBHOCTH K C/1y>keHUt0 OTeuecTBy, ero 3aliure;

4) chopMHpPOBaHHOCTb MUPOBO33pEHUS, COOTBETCTBYIOLL[ETO COBPEMEHHOMY YPOBHIO Da3BUTHSI HAYKU U
0011IeCTBEHHOM MPAKTUKKW, OCHOBAHHOTO Ha AMajiore KyJbTyp, a TakKKe pa3u4yHbIX (hopM 00111eCTBEHHOTO
CO3HaHWs1, 0CO3HaHKEe CBOEr0 MeCTa B MOIMKY/IbTYPHOM MUDE;

5) chopMHPOBAHHOCTb OCHOB CaMOpa3BUTHS M CAMOBOCITUTaHUSI B COOTBETCTBUH C 00IIleue/loBeueCKUMU
LEHHOCTSIMA U WJieajlaMi T'PaKIaHCKOTO OO0II[eCTBa; TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITE/ILHOM,
TBOPYECKOUW U OTBETCTBEHHOM [1eATe/IbHOCTH;

6) TonepaHTHOe CO3HAHWE W TIOBe/leHHe B TOJIMKYJbTYPHOM MHpPeE, TOTOBHOCTb U CIIOCOOHOCTH BECTH
[Wajior C JPYyrMMU JIIOJbMH, [JOCTUTaTb B HEM B3aMMOMOHMMAHHUSI, HAXOAWUTh OOIMe TIieu U
COTPYJHUYATb [Jid WX [IOCTW)KEeHHs, CIOCOOHOCTb TIPOTHUBOCTOSITh W/I€0JIOTUM  KCTPEeMH3Ma,
HaI[MOHA/M3Ma, KceHohoOWM, [JUCKPUMHHAIMM TI0  COL[MAZbHBIM, PEJIMTHO3HBIM, PACOBBIM,
Hal[MOHAJIbHBIM TPU3HAKaM U JIPYTUM HeraTUBHBIM COLIMA/IbHBIM SIBJIEHUSIM;

7) HaBbIKM COTPyJHMYeCTBA CO CBepCTHHKAaMH, JeTbMU MJaJIlero BO3pacTa, B3pOC/AbIMU B
obpa3oBaTe/ibHOM, OOIIeCTBEHHO T0JIe3HOM, yueOHO-MCC/eIoBaTe/TbCKOW, TIPOEKTHON W JIPYTHX BHAAX
JlesiTeIbHOCTH;

8) HpaBCTBeHHOe CO3HaHUE U MTOBe/IeHHe Ha OCHOBe YCBOEHHS 00IIjeueioBeueCKrX 1eHHOCTelH;

9) TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YKC/Ie CaMOOOpa30BaHUIO, Ha TIPOTSDKEHUU BCEH
JKM3HU; CO3HATe/NbHOE OTHOIEHWe K HerpepbiBHOMY 00pa30BaHUI0 KaK YC/IOBUIO  YCIEITHOH
npodheCCUOHATLHOW U 00IT[eCTBEHHOM JIeATeTbHOCTH;

10) scTeTHUeCcKoe OTHOLIIEHWE K MUDY, BK/TFOUasi 3CTETUKY ObITa, HAYYHOTO ¥ TEXHUUECKOTO TBOPUECTBa,
CTIOpTa, O0I[eCTBEeHHBIX OTHOIIIEHUH;

11) npuHATHE W peayy3aldi0 I[eHHOCTed 3740poBoro W 6Ge3omacHoro obpasa >KU3HH, MOTPEOHOCTH B
(GU3MUeCKOM CaMOCOBEpIIIEHCTBOBAHUM, 3aHSTHSAX CIIOPTHMBHO-03/I0POBUTEILHON  /1€SITe/TbHOCTBIO,
HETpUSITHE BPeIHBIX MPUBBIYEK: KYPEeHUsI, YIIOTPeOIeHHUs a/TKOT0J1s1, HADKOTHKOB,

12) Gepe>kHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIeHHe K (U3MYeCKOMY M IICHXOJIOTUYECKOMY
3[I0POBBIO, KaK COOCTBEHHOMY, TaK U [IPYTUX JIFO/ield, yMeHHe OKa3biBaTh MEPBYIO TTOMOIIIb;

13) oco3HaHHBI BBIOOp OyAyireil rpodeccy ¥ BO3MOXKHOCTEM peayn3aljii COOCTBEHHBIX KU3HEHHBIX
[7IaHOB; OTHOILIIeHWe K TpodecCHOHANbHOM [/leATeTlbHOCTH KaK BO3MOXKHOCTU YYacTHs B pelleHUU
JIMYHBIX, 00ITIeCTBEHHBIX, TOCYAAPCTBEHHBIX, 00I[eHal[MOHAIbHBIX TIPO0/IeM;



14) chopMHUpPOBaHHOCTH SKOJIOTMUECKOTO MBILIeHUS], TIOHUMAaHUs BIUSHUS COL[MA/IbHO-9KOHOMUYECKUX
MPOIIECCOB Ha COCTOSIHWE TIPUPOJHOW U COLMAIBbHOW Cpefibl; TPHOOpeTeHWe OIbiTa 3KO0JIOr0-
HarpaB/IeHHOU JesITe/TbHOCTH;

15) oTBeTCTBEHHOE OTHOIlIEHWe K CO3/JaHHI0 CeMbM Ha OCHOBE OCO3HAHHOTO TIPUHSTHS LIeHHOCTel
CeMeIHOU »KU3HU.

MertanpeaMeTHbIe pe3yabTaThl:

1) yMeHMe CaMOCTOSITeIbHO oOnpeensiTb LUenn AesiTeNbHOCTM W COCTaBAsSTb NAaHbl AesTeNbHOCTY;
CaMOCTOATENIbHO OCYLLEeCTBASATb, KOHTPONMPOBaTb W KOPPEKTMPOBaTb AeATe/lbHOCTb; WCMOAb30BaTb BCe
BO3MOXHble pecypcbl ANA AOCTMXEHWS MOCTaBNeHHbIX Leneii 1 peanvsaumMm MNAaHOB AesTenbHOCTY;
BbIOMpaTh yCMneLlHble CTpaTerny B pasnyHbIX CUTyaLUsX;

2) yMeHume npoAyKTMBHO O0OLWATbCA U B3aMMOAENCTBOBAaTb B MNpoOLiecce COBMECTHOW JeATeNbHOCTH,
yUYnTbIBaTb NO3MLIMW APYrUX YHACTHUKOB AesTeNbHOCTY, 3GPekTUBHO pa3peLlaTb KOHPANKTLI;

3) BnajeHve HaBblkaMW MNO3HaBaTeNbHOW, Y4ebHO-UCCNefoBaTeNbCKON W MPOEKTHOM AeATeNbHOCTH,
HaBblkaMK pa3peLleHns npobnem; CNoCcoOH6HOCTb M FOTOBHOCTb K CaMOCTOATENbHOMY MOUCKY MeTOAOB
peLleHns NpakTUYecknx 3agay, NPYMeHEeHMI0 PasINYHbIX METOAOB MO3HaHWS;

4) roTOBHOCTb W CMOCOBHOCTL K CaMOCTOATeNbHOW WHGOPMALMOHHO-NO3HABaTeNbHOM AeATenbHOCTH,
BNajeHne HaBblkaMW TMOJydYeHUs Heobxoaumolr wuHdopMauuu 13 caoBaperi pas3HbiX TUMOB, YMeHue
OPUEHTUPOBATBLCA B Pa3INYHBIX NCTOUHMKAX MHPOPMAaLMN, KPUTUYECKN OLEHMBATb N MHTepnpeTUpoBaTb
NHPOPMaLMIO, NOYyYaEMYIO N3 PA3ANYHBIX NCTOYHUKOB;

5) ymMeHue ncnonb3oBatb cpescTBa MHGOPMALMOHHBIX M KOMMYHUKALMOHHBIX TeXHoNorni (ganee - VIKT) B
pelleHN KOFHUTMBHbLIX, KOMMYHUKATUBHBLIX M OPraHW3aLMOHHbIX 3aZad C cobntogeHnemM TpeboBaHWiA
3ProHOMUKM, TEXHUKM 6e30MacHOCTU, TUrMeHbl, pecypcocbepexeHus, NpaBoBbIX U 3TUYECKMX HOPM, HOPM
NHGOPMaLVOHHOM 6e30nacHoCTY;

6) ymeHVe onpesensiTb HazHauyeHre N GYHKLMW PasINYHbIX COLMANbHbIX MHCTUTYTOB;

7) yMEHMe camMoCTOATeNIbHO OLleHMBaTb 1 MPUHUMAaTb peLleHus, onpeAenstoLme cTpaTernio nosejeHns, ¢
YyYETOM IPaXAAHCKMUX N HPABCTBEHHbIX LIeHHOCTel;

8) BnajeHve A3blKOBbIMU cpeactBaMmnm - ymeHune ACHO, JIOTMYHO M TOYHO M3/1araTb CBOHO TOUWKY 3peEHUA,
Mcnonb30BaTb aj€KBaTHbIE A3bIKOBbIE CPEeACTBa;

9) BnajeHVWe HaBblkaMW MO3HaBaTeNbLHOM pec])neKcvn/l KakK OCO3HaHWMA coBepLuaeMblX AENCTBUIA 1
MbICINTE/IbHbLIX MPOLECCOB, X Pe3y/bTaToB U OCHOBaHWU, rpaHny, CBoero 3HaHnA W He3HaHWA, HOBbIX
MO3HaBaTe/IbHbIX 3a4a4 N CPeEACTB NX AOCTMXEHNA.

IIpegMeTHBbIe pe3y/IbTaThI:

1) cPopMMPOBAHHOCTL NMPEeACTaBAEHNA O MecTe XUMUN B COBPEMEHHOV HayuHOI KapTuHe MUpa;
NMOHVMaHWe poAn XUmMun B GOPMUPOBAHUK Kpyro3opa W OGYHKUMOHANbHOM TFPaMOTHOCTM
YyesoBeka A9 peLleHVs NpakTuyecknx 3a4ay;

2) BnajeHve oCHOBOMOAArakwWUMM XUMUYECKUMN  MOHATUSMMU, TeopunAMKM, 3akKOHaMn W«
3aKOHOMEPHOCTAMU; yBEPEHHOE MNMOJIb30BaHNE XMIMUNYECKOoN Tele/lHonoereVl 1 CUMBOJINKOMN;

3) BnageHne OCHOBHbIMW MeTOAaMW Hay4yHOro MO3HaHWsA, WCNOo/b3yeMbIMU B  XUMUW:
HabnogeHVe, OMNuCaHve, W3MepeHne, 3KCNepUMEeHT; YyMeHVe obpabaTtbiBaTb, OOBACHATb
pe3ynbTaTbl NPOBEAEHHbIX OMbITOB U JenaTb BblBO/Abl; TOTOBHOCTb W CMOCOBHOCTb MPUMEHATb
MeTO/Abl MO3HAHWNS MPU PeLleHNN NPaKTUYecknx 3aAay;

4) cHOpPMMPOBAHHOCTb YMEHUS JAaBaTb KOJMYECTBEHHble OLEHKW W MPOBOAUTbL pacyeTbl MO
XMMnYeckM GopMynam 1 ypaBHEHUSIM;

5) BnageHme npasniaMm TEXHNKA 6e30nacHoOCTn npum NCNoib30BaHNN XNMNYECKNX BELLLECTB,

6) cOpMMPOBAHHOCTL COBCTBEHHOW MO3MLUMM MO OTHOLLUEHWK K XUMWUYeckon wnHpopmaunu,
nony4yaemMomn 13 pasHbIX NCTOYHUKOB;



7) ans 06yb|a+ou_|,|/|xc;| C OrpaHN4YeHHbIMM BO3MOXHOCTAMW 340pP0OBbA OBJlajeHE OCHOBHbIMA
AOCTYNMHbIMW METOAaMN HAaYYHOT O NMO3HaHW4,

8) ana cnenbix 1 CNaboBUAALLMX OOY4YaOLMXCA OBMageHMe MnpaBuIaMu 3aMncn XUMUYECKMX
bopmyn ¢ ncnonb3oBaHMeM penibePHO-TOUEUHOM cncTeMbl 0603HaYeHuin J1.bpans.

2. Copiepxanue yue0HOro npesmMmera, Kypca.

Bba3oBrblit ypoBeHb

BBegenue (1u).

OCHOBEI OPFHHH‘-IECKOﬁ XxuMHH. OCHOBHBI€E TIOHSATHS OpFaHHHECKOﬁ xumuH. [losBrieHue u pa3BuTHe
OpFaHH‘JECKOﬁ XUMHHU KdK HAaYKH.

Teopusi cTpoeHUA M KjIaccU(PUKaLUs OPraHuueCcKuX BelnecTB. (4u)

[IpeameT 1 3HaueHWe OpraHUYeCKOW XUMHUM. MeCTO U 3HaueHWe OpPraHUYeCcKOW XUMHUM B CUCTEMe
eCTeCTBeHHbIX HayK. [IpyuMHbI MHOrooOpasvsi OpraHW4ecKWx BelLecTB. YTJIepOJHbIA CKesleT
OpraHuYecKor MoJjieky/bl. KpaTHOCTb XuUMHUUeCKOW CBsis3u. OCOOEHHOCTb XUMHUECKHUX —peaKlui
OpraHUYecKUX CcoeJlMHeHUM.

CTpyKTypHasi TeOpusi OpraHMYeCKUX COeJAUHEeHMM. XUMUYecKoe CTPOeHHe KaK TOpPsI0K
COoeIMHeHUs aTOMOB B MOJIeKy/le COIJIaCHO MX BajeHTHOCTU. OCHOBHBIE TI0JIOKEHUs Teopuu
XUMHUYECKOTO CTPOEHHUs OpraHhueckux coeivHeHut A. M. BytnepoBa. 3aBUCHMOCTb CBOMCTB Bel|eCTB
OT XMMHUYeCKOIr'0 CTPOeHUs1 MoJIeKyJI. MI3oMepusi U u3o0Mepsl.

Knaccudukaiuss opraHuyeckux COeJUHEHWM. YTaeBoJOpoAbl U UX  (YHKIMOHAIbHbIE
npou3BogHble. IloHaTve o ¢yHKUMOHanbHOU rpynme. ['omonorus. [IpuHLMIBI KiaccUUKaLUU
OpraHWYecKUx coeAuHeHuN. CHUCTemMaTHUeCcKass MeXAyHapoJHasi HOMeHK/JIaTypa W MPUHLUIbI
oOpa3oBaHus Ha3BaHWI OpraHUUeCKUX COeJUHeHHUH.

YrieBoaopoabl M UX NPUPOAHbIE UCTOUHMKH(64).

Ankanbl. CTpoeHHe MOJeKy/bl MeTaHa. I'omMonornueckuid psij, ankaHoB. ['omosioru. Vizomepus u
HOMeHK/aTypa ankaHoB. ®u3nueckre CBOWCTBA aJKAHOB M 3aKOHOMEDHOCTU WX W3MEHEeHMs.
XyWMHUUecKre CBOWMCTBa (Ha NpUMepe MeTaHa M 3TaHa): peakluM 3aMelleHusi (rajoreHHpoBaHUe),
JeruIpupoBaHusl KaK CIOCOOBI MOTyYeHUs] BOXKHEHMIIINX COeJMHEeHU B OPraHMUeCcKOM CHHTe3e, TOpeHue
MeTaHa KakK OJJMH U3 OCHOBHBIX MCTOYHHUKOB Telljla B IPOMBILIEHHOCTH U ObITY, m1ponu3. HaxoxzaeHue
B [IPUPO/ie Y IIpUMeHeHue ajKaHoB. [ToHaTHe 0 LMK/I0anKaHax.

Ankenbl. CTpoeHHe MoJIeKyJIbl 3TUIeHa. ['omMonornyeckuid psj, ankeHoB. HoMeHK/aTypa alkeHOB.
V3omepust yriepofHOrOCKeseTa W IIOJIO’KEHUS KPaTHOU CBSI3M B MOJeKyJax ankeHoB. dusnueckue
CBOMCTBAa a/IkeHOB. XHMHUUeCKMe CBOMCTBa (Ha TIpuMepe STW/IeHA): peakluud TpUCOoeAUHEeHUs
(rasoreHMpOBaHMe, THAPUPOBaHWe, TUJApATalLUsi, TUAPOTaJOreHUpPOBaHWe) KaK Croco0 TOoTydeHus
(YHKLIMOHA/IbHBIX TIPOM3BOJHBIX YI/1€BOJOPOZOB, ropeHMs. Peakiuy npucoeUHeHUs K TOMOJIOram
stuwieHa. IIpaBuno MapkoBHukoBa. IlonvMepusanus STu/leHa KakK OCHOBHOe HalpasjeHUe ero
YCro/b30BaHus. [TonuaThIeH Kak KpyITHOTOHHaKHBINM MPOAYKT XUMHUYeCKOro npoussojcTsaa. Ilonyuenne
3TW/IeHa B TIPOMBIIIJIEHHOCTH (/IeTWAPUPOBaHWe 3TaHa) W B jabopaTopuu (Jerujpararysi 3TaHO/a).
ITpyuMmeHeHue 3TU/IEHA.

AnkagueHnsl ¥ Kayuyku. [ToHsTHE 00 ankazyeHax Kak yrieBOo/IOpO/ax C ABYMsI JBOMHBIMU CBSI3SMH.
[Tonumepusanys auBuHWIa (OytagveHa-1,3) kak croco® To/yueHHss CHUHTETHUYECKOTO Kaydyka.
HaTypanbHbIM M CUHTeTHUUeCKUM KayuyykKu. Bynkanusanus kayuyka. Pesuna. IlprmeHeHue kayuyka u
pe3UHBI.

Ankunbl. CTpoeHue MOJIeKy/bl aueTwieHa. ['omosornueckui psif ankvHOB. HomeHknarypa
alIKUHOB. lV30mMepusi yrjiepojHOro cCKejeTa W TOJOKEHUS KpaTHOM CBSI3M B MOJIeKyJle ajKWUHOB.
®u3nueckue CBOUCTBA aJKWMHOB. XUMHWYECKHe CBOMCTBA (Ha TIpUMepe alleTWIeHa): peakLuu
Nprcoe/iiHeHus1 (rajJoreHMpoBaHue, THAPUPOBaHUe, TU/paTalys, THporaloreHMpoBaHue) Kak Crocob
MOJIy4eHHs1 TIOJIMMEPOB U [PYIMX IIOJIe3HBIX IIPOJYKTOB, TOpeHue aleTwieHa KakK WCTOYHHK
BBICOKOTEMIIePATyPHOIO IUIaMeHU [/l CBapKU W pe3KU MeTaslIOB, AuUMepu3alvs U TpUMepUsaLysl.
[Tonyuenue arjetunena. [IpyMeHeHue alleTuieHa.



Apenbl. beH30/1 Kak TMpeACTaBUTeb apoOMaTUUeCKUX YIyieBoZopofoB. CTpoeHHe MOEKYJIb
OeH3osia. du3nueckue CBOWCTBa OeH30sia U TOMyosia. XMMUYECKHe CBOMCTBA: PEAKI[UM 3aMeleHUs B
OeH30/IbHOM KoOJiblle (rajioreHUpOBaHWe, HUTPOBAaHWE, alKWIMPOBaHWE) KaK Croco0 TMoyueHUs
XUMUUECKUX Cpe/CTB 3alllUThl pACcTeHul, TpucoefuvHeHHs (TUAPUPOBaHKE) KakK J[0Ka3aTe/bCTBO
HerpeZie/TbHOr0 XapakTepa OeH30/1a, peakiMM 3aMellleHHsi B OOKOBOW Lienu (Ha MpUMepe TOJyosa),
rOpeHusi, OKUC/IeHus TomyoJa. [IpuMeHeHre GeH30/1a U ero TOMOJIOTOB.

KonTponbHast pabota Ne 1. «YT1eBogopoabI».

Kuciopoa- u a3orcopaepxainjye opraHuuecKue CoefUHeHMs U UX HaX0)K/ieHue B
npupoye(18u).

CriupTtel. Knaccudukaiiys, HoMeHK/IaTypa, U30MepHsi CIIUPTOB. ['0MOIOrMUeCcKuil psifi mpefie/ibHbIX
O/JHOAaTOMHBIX CIUPTOB. MeTaHO U 3TaHO/ KaK MpeJCTaBUTeNU MpeJe/bHbIX OJHOATOMHBIX CITUPTOB.
dusnueckue CBOWCTBAa CHUPTOB. XHWMHYeCKWe CBOMCTBa (Ha TMpUMepe MeTaHOJa M 3TaHOJA):
B3aMMO/IeHiCTBMe C HaTpUeM KakK Crocob yCTaHOB/IeHWS HaSWuUWsi THUPOKCOTPYIMIbI, peaklusi C
rajloreHoBO/IOPOJAMH KaK Croco0 TMoJiyueHHsl PacTBOpUTesiel, AervjpaTalys Kak Croco0 IoydeHust
3TU/IeHa, peakLysi TOpeHUs (CIUPTHI KakK TOIMJIMBO), OKUC/IeHHe B anbjerus. IlomyueHue meraHosa u3
CHUHTe3-Ta3a M 3TaHosa (Opo)kKeHUe T/IFOKO3bI, TH/pATalvsl STU/IeHa, IeJIOUHON THAPOJIM3 TajloreHITaHa).
[IpyMeHeHre MeTaHONa W 3TaHona. PU3MO/IOTHYECKOe [|eHMCTBME MeTaHOJIa M 3TaHo/la Ha OpraHu3M
yesioBeKa.

[eiicTBMe MeTaHO/la M 9TaHO/la HAa OpraHuW3M 4YesioBeKa. OTW/IEHIVIUKOIb W TJIMLEPUH Kak
rpeJiCTaBUTeNN TIpe/ie/IbHbIX MHOT0aTOMHBIX CITUPTOB. [To/ryueHue STU/IEHTTUKOS OKWCIeHUeM 3TH/IeHa
BOZHBIM pAacTBOPOM TepMaHraHatra kaaus. Pu3nueckde CBOWCTBA STU/IEHIVIMKO/SL W T/IMULIEpUHA.
XuMHUecKre CBOMCTBa MHOTOaTOMHBIX CIMPTOB: peakLMu C HaTpUeM, rajoreHoBOZOpOZaMH, a30THOM
KUC/I0TOM. HUTpornviepuH U ero pasnoxkeHue. KauecTBeHHasi peakijysi HA MHOTOaTOMHbIe CITUPTHI U ee
NpUMeHeHWe /[ijIl pacrio3HaBaHUsl T/MLIEpUHAa B COCTaBe KOCMeTHuUecKux cpefcTB. [IpakThueckoe
TpUMeHeHre STU/IeHTJIMKOIIS U TIMLepUHa.

®enHon. CTpoeHre MosieKyJ/ibl peHosa. Pusnyeckue cBoMCTBa (heHosa. B3avMHoe BUsiHUE aTOMOB
B Mosekysie ¢eHosa. XUMHUUECKHe CBOMCTBA: B3aUMOJENCTBME C HATpUeM, THUAPOKCHJOM HaTpus,
OpomMom, pa3baBiieHHOU a30THOW KucioTod. deHosmodopmManbaeryHas cMosia. KauecTBeHHbIe peaKIuu
Ha (eHos. [IpumeHeHue deHona. TOKCUUHOCTE eHoa.

Anbreruapl ¥ KeTOHbL. KapOoHW/IbHasi W ajbjervHas rpynmbl. HomMeHK/aTypa anbAerujoB U
KeTOHOB. MetaHanb (popmanbierus) M >TaHadb (aneTanberd/) Kak MpeACcTaBUTeNN TpeebHbIX
albJeru/loB. ALIeTOH KakK IpejCcTaBUTeNb KeTOHOB. du3MuecKkue CBOWMCTBA ajbJeru/joB U KETOHOB.
XvMHYecKue CBOMCTBa (peakLusi OKWCAeHWS B KUCIOTY M BOCCTaHOBJIEHUSI B CIIUPT). KauecTBeHHbIe
peakiuM Ha ajabJeTHAHY0 Ipymiy (peakius «cepeOpsSHOTO 3epKasa», B3aUMO/IEHCTBHE C TMAPOKCUZOM
menu (II)) v ux nmpuMeHeHue s OOHapy)KeHUs Mpefie/lbHbIX ab/IeTU/J0B B MPOMBIIIEHHBIX CTOUHBIX
BoZlaXx. TOKCMUHOCTb anberuoB. [lonyueHue anbAerdZioB U KeToHOB. [IpuMeHeHue (opmainbieruja,
aleTaibJeruja v aleToHa.

KapbonoBbie kuciaoTel. KapOokcunbHasi rpymma. HomeHKaTypa OJZHOOCHOBHBIX KapOOHOBBIX
KUCNOT. @Dusnueckue CBOWCTBA KapOOHOBBIX KHUCIOT. MypaBbUHasi W YKCyCHasi KHUC/IOTBhI Kak
TIpe/ICTaBUTENN TIpe/ie/TbHbIX OHOOCHOBHBIX KapOOHOBBIX KUC/IOT. IlpescTaBieHre 00 apomMaTHUyeCcKUX
(beH3otiHas), Herpe/enbHbIX (akpusoBas, 0JIeMHOBas), JTUKapOOHOBBIX (1aBesieBas),
THIPOKCUKAapOOHOBBIX (MOJIOUHAsI, TMMOHHAST) U BBICIIUX KapOOHOBBIX (TTA/IbLMUTUHOBAsI U CTeapUHOBAS,
oJIeMHOBasi) KucaoTax. [TomyyeHre KapOOHOBBIX KMC/IOT (OKUC/IeHHe a/bJerufioB, TepBUUHbIX CIIUPTOB,
romosioroB OeH3osa). Crierduueckue CriocoObl TIOMyYeHHsT MYPaBBMHOW M YKCYCHOM KHCJIOT.
XuMHuecKre CBOMCTBa (Ha MpUMepe YKCYCHOW KHUCIOTbI): peakiuM C MeTajlylaMi, OCHOBHBIMU OKCHZAMHU,
OCHOBaHUSIMM UM COJISIMM KakK TO/ATBEpXK/eHHe CXO/CTBa C HEOPraHWYeCKWMH KHCI0TaMH, peakLvs
3TepU(PUKaLIUM KaK Croco0 MoyueHusi CJI0XKHbBIX 3(UPOB, TajJloreHUpPOBaHUe 0 K-YTJIePOJAHOMY aTOMY.
[TpumeHeHNe MypaBbMHOM, YKCYCHOW 1 OeH30MHOW KUC/IOT.

Crnoskabele 3¢gupel. CroxHble 3¢GUPbl KaK TPOAYKThl B3aUMO/IeHCTBUSI KAapOOHOBBIX KHUCJIOT CO
cnuptaMyd. HomeHKaTtypa c/iokKHbIX 3¢(upoB. I'maponu3 crnoxHbix 3¢upoB. [IpumeHeHHe C/I0XKHBIX
3bUpOB B MeJuIMHe, TMILEBOH U Map(OMepHOM IIPOMBIILIIEHHOCTH, B TOMYYEHUM TIOJUMEPHbIX
MaTepua’sosB.

JKupsl. JKupbl Kak C/I0>KHbIe 3(DUPHI TVIMIEPUHA U BBICITUX KapOOHOBBIX KHUC/IOT. PacTuTenbHbIE U
JKUBOTHBIE >KUPbI, UX COCTaB, pa3/duuie B CBOMCTBaX. 'MaporeHusariusi )KupoB, COCTOSIILIMX U3 OCTaTKOB



HelpeJie/IbHbIX KUC/IOT. PacriosHaBaHue pacTUTe/bHBIX JXUPOB HAa OCHOBAHUM UX HeIpe/e/bHOro
xapakrepa. ['u/iponn3 WM OMblIeHHe >KUPOB KakK CTI0CO0 MPOMBIIIZIEHHOTO TIOMyUeHUsT COJield BBICIITMX
KapOOHOBbIX KUCJOT. [IpuMeHeHue »UpoB. DyHKLMU KUPOB B OpraHusMe. MbIIA KaK COJIM BBICIIMX
KapOOHOBBIX KMC/IOT. MoFoIIMe CBOMCTBA Mbl/a.

Yrnesoppl. Knaccudukanus yriesosioB. HaxoxkzeHue yrieBofioB B nipupoie. PyHKLMU yI/1eBO0OB
B pPaCTUTe/bHBIX U )KUBOTHBIX opraHusmax. @orocuHres. I'/1r0K03a Kak NpeicTaBUTe/Ib MOHOCAXapH/OB.
dusnueckue CBOMCTBA IVIIOKO3bl. ['/IFOKO3a Kak anbJerdfioCMpT: peakLuu C ruipokcuzom meau (1I)
¥ aMMHauHbIM pacTBOpoM okcHja cepebpa (I). BposkeHue rioKo3bl (MOJIOYHOKHCIOE W CITUPTOBOE).
3HaueHHe U IIPUMeHeHHe IJIFOKO3bI.

Caxaposa. Caxapos3a Kak INpejCcTaBuTe/Nb aAucaxapugoB. I'mpponms caxapossl. CoucTBa U
TIpUMeHeHHe Caxapo3bl.

[Tomcaxapuapl. Kpaxmar, Lie/utr0103a U IVIMKOTeH Kak IpesicTaBUTeNy ojmcaxapusios. Kpaxmann,
L[eJIJTF0JI03a U TJIMKOTeH KakK OuoJioruueckye rojiMMephl, UX CTpoeHHe. XMMUUecKre CBOMCTBA Kpaxmasa
Y Le/UTINI03bl (TWPO/IU3, KaueCTBEHHas peaklysi C HOJOM Ha KpaxMmal M ee IIpUMeHeHue JJIs
oOHapy keHUs KpaxMara B TIpO/IyKTax nutaHusi). [IppumeHeHre v 61onoruyeckasi posb MoJjiMcaxapy/ioB.

Awmwunbl. CTpoeHHe W CBOMCTBAa aMMHOB. AMHUHBI KaK OpraHhdeckue ocHoOBaHMsA. OcoOeHHOCTH
aHWIMHA ¥ €ro XUMHUYeCKWe CBOMCTBa (B3aMMOJEWMCTBUE C COJISHOM KHUCIOTOM W OPOMHOM BOOMN).
Peakius ropenus amuHOB. [lonyueHue amunHoB. IlosnyueHue aHuamHa o peakuuu H. H. 3uHuHa.
[IpuMeHeHrie aMUHOB.

AMrHOKUCI0TEL. COCTaB U HOMEHK/IaTypa aMUHOKUC/IOT. ['IWLMH, anaHuH, BaauH, UCTENH, CepUH
Y (eHWNaNaHUH Kak Ipe/CTaBUTENN NPUPOJHBIX aMUHOKHUC/IOT. Pu3nuecKkre CBOWCTBA aMHUHOKHUCIIOT.
AMUHOKHCIOTBl KaK aM(oTepHble OpraHMyeckde COe/lMHeHUs (B3aUMOZEWCTBUE C ILeJlouaMu |
kucnotamu). IlentupHas cBsa3b. OO6pa3oBaHue rmosunentyuZioB. OOHapykeHHe Oe/KOB C TIOMOILI[bIO
KayeCTBeHHBIX (LIBeTHBIX) peakuyil. buonornyeckoe 3HaueHWe o-aMUHOKWC/IOT. O6/1acTy MpUMeHeHUst
aMUHOKHUCJIOT.

Benku kak mpupogHble Ouononumepsl. CoctaB U cTpoeHue OenkoB. [lepBuuHasi, BTOpHUHas,
TPeTUYHAasl U YeTBePTUYHAsI CTPYKTYPhI Oe/ka. XUMHUUeCcKre CBOMCTBa Oe/TKOB: TUAPO/IN3, JeHaTypaLus,
ropenue. bronoruueckue dpyHkin 6enkoB. [IpeBpaiijeHns 6e/KOB MUILM B OpraHU3Me.

Vpentudukanss opraHdvyeckux coeAuHeHWW. ['‘eHeTMyeckasi CBsI3b MeXJy KjaccaMu
OpraHMYeCKUX CoeZMHeHUH. TUIbI XMMUYECKUX peakLii B OpraHUueCKON XUMUU.

KontponbHas pabora Ne 2. «Kucnopog- u a3oTcoiep>kalijiie OpraHidecKre BeliecTBay.

BricokoMoseKy/isipHbIe BemecTBa(6u).

[TonsiTue o nomMepax. MakpoMmorekysa, CTpyKTypHOe 3BeHO, CTelleHb [10/IMMepHr3aliii, MOHOMeD.
'omonomimepsl u  cononumepsl. IlosmMepusanss ¥ TMOMMKOHJEHCALMsl KaK MeTOAbl IO/y4YeHHUs
nosiiMepoB. CoBpeMeHHbIe TI0JIMMepHble MaTrepuasbl. [lnacTmaccel (MONMSTHIEH, TOJUIIPOIUJIEH,
MOJIMCTUPOJ, TOJMBUHWIX/IOPH], TMONW3TUIeHTepedTanar). BosokHa mNpuUpojHble, HCKYCCTBEHHbIE
(BHCKO3a, alleTaTHOe BOJIOKHO) U CHUHTeTHUeckKue (KarpoH, HaWIOH, JiaBCaH, CHaHJAeKC, JauKpa).
Onactomepsl. Kayuyk mpupoHbIi ¥ CUHTeTHUeCKU. Bykanu3aims kayuyka. Pe3vHa v 560HUT.

[MpakTtryeckass pabora Nel «Pacrio3HaBaHue TulacTMacc.», Ilpaktudeckass pabora No2
«Pacrio3HaBaHHe BOJIOKOH».

11kn

Tema 1. BemjectBo (8u)

Crpoenve BemlecTBa. BakHelllne IMOHATUS XMMHM: aTOM, MOJIEKY/1d, OTHOCHUTe/IbHAasi aTOMHasi
Macca, OTHOCHUTe/IbHasi MOJIeKyJsipHasi Macca, KOJMYeCTBO BellleCTBa, MOJIApHas Macca BellecTBa.
ITpocTeie U co)kHBIe BellectBa. MeTaiel ¥ HeMeTa/libl. Heopranuueckre ¥ opraHu4yeckue BelecTsa.
BeljecTBa MO/1eKyJIIPHOIO ¥ HEMOJIEKYJIIPHOI'O CTPOEHUSI.

CoBpemeHHass MoZieslb CTpoeHus1 atroma. fAnpo aroma. IIporonsl. HelTpoHsl. M30Tomnel. ATOMHas
opbutas. s-, p-, d-, f-opburam. CTpoeHue 3/1eKTPOHHBIX 000/710U€eK aToMa. D/IeKTPOHHAast KOH(PUTypaLus
atroma. OCHOBHOe 1 BO30y KZeHHbIe COCTOSIHUSI aTOMOB. Kaccrdukanys XuMHUuecknx 3/1eMeHTOoB (s-, p-,
d-s5emeHTbI). OCOOEHHOCTH CTPOEHUsI SHepreTUUeCKUX ypOBHeH aTOMOB d-3/1eMeHTOB.



ITepyosuueckass cucrtemMa XUMHUYeCKUX 371eMeHTOB [l VI. MeHgeneeBa. Ilepuoguueckuii 3akoH
O. WN. Mengeneea. @usnueckuit cvbica [lepuoguueckoro 3akoHa [I. . MengeneeBa. [IpuunHbl 1
3aKOHOMEPHOCTH U3MeHeHUs! CBOMCTB 3/IeMEeHTOB U UX COeIMHeHWH (BBICIIMX OKCHOB U I'MPOKCH/IOB)
1o rnepuojam u rpymmnaMm Ileprosnueckon cucrembl (Ha TIpUMepe 3/7eMEeHTOB MaslbIX IepUuof0B U
IJIaBHBIX [TOArPYIIT).

OMNeKTpOHHAas MPUPOJia XMMHUYECKOU CBSI3U. DJIeKTPOOTPULIATe/IbHOCTb. THIbI XMMUUECKOM CBSA3U
(KoBasileHTHasi, MOHHas!, MeTa/Myeckasi). KoBaneHTHasi cBsi3b (HerosisipHasi ¥ nossipHasi). O6MeHHbIN U
JIOHOPHO-aKL|eNITOPHBIM MeXaHW3Mbl 00pa30BaHMsI KOBAJeHTHOM CBs3W. VIOHHasi CBs3b U MEXaHU3M ee
obpa3oBaHusi. Merannnueckasi CBsi3b. Kpucrauimueckue u  aMmopdHbIe  BelljecTBa.  THIIbI
KPUCTa/UIMYeCKUX pelleTOK (aToMHas, MOJeKy/sipHas, HWOHHasi, MeTaJauueckas). 3aBUCHUMOCThb
(r3MuecKMX CBOWCTB BelecTBa OT TWIA KPUCTa/UIMUeCKOM pelieTkd. BogopogHasi cBsizb. [IpuumHbl
MHOT000pa3susi BeIIeCTB.

PactBopbl. PacTBOpUMOCTb TBep/bIX BeLIeCTB, >XUAKOCTeM M ra3oB B Boje. HackllleHHbIe,
HeHacChIlleHHbIe U TepechilleHHble pacTBOpHI. [loHATHEe 0 Kpucrauioruzaparax. CriocoObl BeIpaKeHHs
KOHL|eHTpaLMy pacTBOpoB. MaccoBas [j0/1s1 paCTBOPEHHOI'O BelllecTBa.

IMucnepcHele cuctemsl. Kosnouansle pactBopbl. VcTuHHBIE pacTBOpbl. B3Becu (cycneHsuu u
sMyabcuM). 3ou, rean. Opdekr Tungana. Koaryasauus. CrHepesuc. [IprMeps! KOVIOMIHBIX CUCTEM B
MOBCeJHeBHOM YKU3HU.

OneKTponuThYecKasl JAuccolpauys. OneKTponuTthl. VoHbl (KaTWOHBI U aHWOHBI). CTemneHb
muccoupanyi. CunbHble W cslabble  3/1€KTPOSMTHI, 0COOEHHOCTh WX Auccormanpu. OrmpejeneHue
Ba)KHEMIIINX K/IaCCOB HEOPraHUUeCKHUX COeMHeHUM (OKCH0B, KMCJIOT, OCHOBaHMM U COJiel) B CBeTe
TEOPUM 3/IeKTPOJIMTUYECKOM Auccormanuu. [ucconmanys Bozbl. KucioTHocTe cpefpl (KHC/IOTHaS,
HelTpasibHas U 11le/l0uHas cpesia). BogopoaHsli nokasaresns. pH pacTBopa Kak rokasaresb KUCJIOTHOCTH
cpeabl. IHAMKATOPLI (YHHUBEPCaIbHbIM, TAKMYC, METWIOPaHX U (eHon(TanerH).

Tema 2. Xumnueckue peakyyu (9u).

YpaBHeHUsT XMMMUYECKMX peakLMii M pacueTbl 10 HUM. PacueT MO/SIpHOM Macchl BelllecTBa.

BerunciieHusi 1Mo XMMHAYeCKMM YpaBHEHHSIM KOIW4YecTBa, 00beMa, MacChl BellecTBa IO KOJMYECTBY,
00beMy, Macce peareHTOB WJTU MPOJYKTOB peaKL1H.
XvMyyeckue peaklyy. I'omoreHHble U reteporeHHsle peakiyd. CKOPOCTb peakliy, ee 3aBUCUMOCTb OT
pa3/UuUHBbIX (AKTOPOB: MPHUPOJblI PEearvpyrolliyX BeLecTB, KOHLEHTpaliyd pearvpyrolliydX BeLecTB,
TeMIlepaTypbl, IUIOLJaJM pPeakLMOHHOM IIOBEePXHOCTH, Haluuus Kartaiusaropa. Karamms. Posb
KaTajr3aTopoB B TPUPO/ie U TPOMBIIIEHHOM Tpou3BoscTBe. KoHTposibHasi pabora Nel«BeriecTBo.
Xumnyeckuepeakiun». [Ipaktuueckas pabora Ne 1. PereHne 3JKcriepuMeHTalbHBIX33a[au TI0 TeMe
«XUMHYeCKre peakLiumn».

O6paTMOoCTh peaklvid. XUMHUYeCKOe DaBHOBeCHe U ero CMellleHHe TIof, /eHCTBUeM pa3/InyHbIX
(akTOpOB (KOHLIEHTpaL[1sl peareHTOB WM MPOAYKTOB peakliiy, /jaBleHre, TeMIiepaTypa) /il CO3/laHus
ONTHMaJ/IbHBIX YCIOBUM NTPOTEKaHUsI XUMUUeCKUX rnpotrieccoB. [Ipuniun Jle [IlaTtenbe.

Peakuiu B pacTBOpax 3/IeKTPOJIMTOB. Peakijuy MOHHOTO oOMeHa. Y C/I0BUSI TPOTEKAaHUs Peakivid
rnoHHOro obMeHa. KauectBeHHbIe peakijuu. [ToHsATHE 006 aHA/TUTUUECKOW XUMUU.

'vaponus coneit. I'uiponu3 Mo KaTUOHY, MO0 aHUOHY, 110 KaTMOHY U M0 aHUOHY. Peakijusi cpefpbl

BO/IHBIX PAacTBOPOB cosieil. OOpaTuMbli U HeoOpaTUMBIA THAPOIU3 cosiell. 3HaueHWe THAPO/U3a B
Oronornyeckux 0OMeHHBIX TIPOLIeCCax.
OKuHCIMTe/IbHO-BOCCTaHOBUTE/IbHBIE peaklUU. [Iporjeccrkl oKuc/IeHrs U BOCCTaHOB/IeHUsl. OKUCIUTETb U
BOCCTAHOBUTE/Ib. THIMUUHBIE OKUCAUTEIM U BOCCTAaHOBUTeNU. [anbBaHWYeCKWe S/eMEeHTbl U
aKKyMyJsiATOpbl.  OKMC/IMTeNbHO-BOCCTAHOBUTE/IbHBIE —peaklUMd B  TIPUpPOJe, NPOM3BOJCTBEHHBIX
rporieccax M >KA3HeZesaTelbHOCTH OpraHW3MOB. JJIeKTPOJIM3 PacTBOPOB U paciiaBoB. IlprmeHeHue
3JIeKTPOJIM3a B TIPOMBIILIJIEHHOCTH.

Tema 3. Heopraunueckasi xumus (64).
Knaccugukarysi HeopraHMYecKyx BelecTB



IlpocTeie BeljecTBa — HeMeTa/bl. @DU3MUeCKHMe CBOWCTBA HeMeTa/uIOB. AJIIOTPOINUSIL.

XyMHYyecKue CBOMCTBA HeMeTa/UIOB Ha IIpuMepe rajoreHoB. OKHC/INATeIbHO-BOCCTaHOBUTE/IBHBIE
CBOWCTBA BOJOpPOJia, KHUC/IOpPOJa, TaJoOreHoB, Cepbl, as3oTa, Qocdopa, yrieposa, KpeMHUs.
B3aumogencTBue ¢ mera/ulaMy, BOJOPOZJOM U APYrMMH HeMmeTa/ulaMd. Hemera/uibl Kak TUITMYHbBIE
okucauTenu. CBOMCTBA HeMeTaslJIOB KaK BOCCTAHOBUTEJIEeH.
ITpocTele BemjectBa — Metanbl. [lonoxenne metrauioB B Ilepruopnueckon cucrteme. dusnueckue
cBolictBa MeTa/uioB. O6ujue cBoiictBa Metas/uvioB. CriaBbl. XHMHUeCKWe CBOWCTBA MeTaslsioB.
OKHC/MTeTbHO-BOCCTAHOBUTE/TbHbIE CBOWCTBA META/UIOB TIJIAaBHBIX W TIOOOUHBIX MOATPyI (Me[b,
Kese30). BzaumogelicTBUe MeTalyIoB C HeMmeTa/ulaMM, BOJOW, KHMC/IOTaMM W DPacTBOpaMM COJIe.
ONeKTPOXUMUYEeCKUM psAJf HanpsbkeHuM Meta/uioB H. A. bekertoBa (psif, CTaHJApTHBIX 3JIEKTPOJHBIX
noreHManoB).  Okpacka  TulaMeHM  COeJUHEeHUsIMM  MeTa/ioB.  [lpaktuueckas pabora Ne 2
«[TonyuyeHne megHOrO Kyrnopoca».

Koppo3ust MeTanIoB Kak OKUC/IMTebHO-BOCCTAHOBUTE/IBbHBIN Mporecc. Buzbl koppo3un. Crioco0bl
3aLL{UThI META/JIOB OT KOPPO3UHU.

Mertamsl B nipupoge. [lonyuenve merta/uioB. Metamiyprus. UepHass U 1jBeTHass MeTa/l/Iyprusl.
[Ipou3BOACTBO UyryHa, alFOMUHUS.

Tema 4. HayuHble 0CHOBbI XUMHY€CKOT0 NMPou3Bo/cTBa. (6u) IMpoussoscTBo cepHOit
KHUCJIOTBI.
Xumusi U sHepretuka. [IpUposiHble MCTOYHMKU yrieBofopofoB. Hedts, ee cocraB u nepepaboTka.
[Teperonka u kpekuHr Hedtu. Hedrenpoayktel. [ToHaTue o nuponvse u pudopmuHre. OKTaHOBOE UMCIIO
OensuHa. OxpaHa OKpy»Karoleil cpefipl 1pyu HedTerepepaboTKe M TPaHCIIOPTHPOBKE He(TeNpoyKTOB.
[TpypoaHbIii U MOMYTHBIM He(TIHOM rasbl, UX COCTaB U UCMO/b30BaHUe. TOMIMBO, ero BU/bl. TBepable
BH/IbI TOIUIMBA: /IpeBeCHHa, JpeBecHbIl, Oypblid U KaMeHHbIN yrosb, Topd. AlbTepHaTUBHbIE HCTOYHUKU
SHEepIum. KonrposnbHast pabora Ne2 «Heoprannueckas xumus. Hayunele OCHOBBI
XUMUUECKOT OTIPOU3BO/CTBA».

Tema 5. Xumus B )KU3HH U o01ecTBe (5 yaca)

Xumus U 310poBbe. XuMus |, ParfoHansHoe tuTaHue. [TurieBbie Jo0aBKU

JlekapcTBeHHble cpefcTBa. [loHATHe O (papmalieBTUUeCKOM XMMHUU U (papMakoJioruu. JlekapcTsa:
MIPOTUBOBOCIIA/IUTE/IbHbIe (cynbanunamusiHble rperiaparsl, AHTUOWOTHUKH), aHa/IbIreTUKU
HeHapKOTUYeCKWe (aClMpHWH, aHaJblMH, IlapaljeTaMo/l) W HapKOTHYeCKHe, BSDKYyIMe CpeJCTBa,
crepouHble. ['opMOHBI. PepMeHTHl, BHUTAMUHBI, MHHepanbHble BOAbL [Ipobremebl, CBsi3aHHBIE C
NIpYMeHeHNeM JIeKapCTBeHHBIX IperaparoB. BpesHble MpUBBIUKY M (aKTOPbI, pa3pyllarolye 30pOBbe
(kKypeHwme, yriotpeb/ieHre anKorosisi, HApKOMaHUsl).

KocmeTtunueckre 1 nap@romepHble Cpe/iCTBa.

BriToBast xumusi. Motormye 1 uncTsmye cpeActBa. Mbuto. CtupanbHbie ropomku. OtbemBaTesa.
CpeactBa MuHOM rurveHsl. CpezictBa 60pb0ObI C OBITOBBIMK HaCEKOMBIMU: perlesl/IeHTbl, UHCEKTULIU/bI.
I[TpaBuna 6e3omacHoi paboOThI C eJKUMU, TOPIOUMMH U TOKCUYHBIMU BellleCTBaMH, CPeACTBaMU OBITOBOM
XUMUU.

Xumusi B ctpoutenibcTBe. ['urc. M3Bects. Llement. beton. [Tog6op onTUManbHBIX CTPOUTENBHBIX
MaTepHuasIoB B NIPAKTUYECKOH /leITe/IbHOCTH YesloBeKa.

XuMusi B CebCKOM XO03siiicTBe. MuHepasibHble U opraHuuecke yaob6penus. CpefcTBa 3allUThl
pacTeHuH.

Heopranuueckue mateprassl. CTeK/I0 U KepamuKa.

[TurmMeHTBI U KpacKy.

XUMUS M 3KOJIOTHsL. XMMUYeCKOe 3arpsi3HeHue OKpYyJKarollleld cpefibl M ero nociaeactsus. OxpaHa
ruzipocepsl, TOUBbI, aTMOC(EPHI, (PIOpPbI U (hayHbl OT XMMUUECKOI'0 3arpsi3HeHUs. «3eleHas» XUMMUS.

3.TemaTnueckoe njiIaHUpOBaHUe.
10 xacc

Tema 0/10Kka KoiuuecTBO | Ne | Tema ypoka




4acoB ypoKa
0TBOAUMOE
Ha 0CBOeHUe
TeMbI
BBeaeHnue 1 1. OCHOBbI ~ OpraHWYecKoOW  XHUMUHU.
OCHOBHBIE TIOHSITUSI OPraHUYeCKON XUMUU
[TosiBneHre ¥ pa3BUTHE OpraHWYecKou
XHMMUM KaK HayKH.
TEMA 1. Teopus 4 2 [TpeameT 1 3HaUeHHe OpraHUYeCcKou
CTpOeHus U XUMUU
Kiaccupukanms 3 CTpyKTypHas TeOpusl OpraHu4ecKux
OpraHuYecKux BellecTB CcoeIMHeHU
4 N3omepus
5 OcHOBHBIe K/1aCChl OpraHu4yeCcKux
coeIMHEeHUM
6 6 [IpenentHbie yriieBOAOPOILI
TEMA 2. 7 OTU/IEHOBbIE YT1eBOA0PO/bl. A/TKaieHsl.
YI/1€BO/I0POAEI H HX 8 AuetuieHOBbIe YITIeBOZOPO/bI
NPHUPOAHBIE HCTOUHUKH
9 ApomaTunyeckue yrjieBoL0pobl
10 O6o001aroruii ypoK 1o TeMe
«YTeBOIOPOBI».
11 KontposnbHast pabota
Nel«¥YT/1eBOAOPOABD».
12 ITonsitue o crivprax. [IpegensHbie
O/IHOATOMHBIE CITUPTHI
TEMA Ne 3. 18 13 XyMHUUecKre CBOMCTBA, MoJlydyeHue 1
Kucnopopacopepxamue NpUMeHeHKe CIIUPTOB
M a30TCojepXKaiue 14 MHoroaToMHbIe CITUPTHI
COeJMHeHUs U UX
Haxo0)X/ieHue B IpUpoje
15 deHon
16 Anbperuibl U KETOHBI
17 [ToHsiTHE 0 KADOOHOBBLIX KUC/IOTAX
18 XrMHYecKue CBOMCTBA, MOyueHue U
IpUMeHeHre KapOOHOBBIX KMCJIOT
19 CrnoxxHblie 3¢UpbI
20 JKupsbl
21 [MTousTHE 00 yrieBogax. MoHOCaxapubl.
I'nmroko3a
22 Hucaxapuzbl. Caxapo3sa
23 [Tonmvcaxapugel. Kpaxmari, 1esito/io3a,
[JIUKOT'eH
24 [ToHsiTve 06 a30TCOAEPIKAIIUX

OpraHHUYeCKHX CoeJMHeHUAX. AMUHBI

25

AMWHOKUC/IOTEI




26 benku
27 ['eHeTHueckas CBSA3b MeX/y K/lacCaMy
OpraHUYeCcKUX COeIMHEeHUN
28 O6o01aro1IHi YPOK TI0 TeMe
«Kucnopoacogepxatye u
asorcojepyKalye CoeJMHeHUs»
29 KonTponbHast pabota Ne2 o Teme
«Kucopoza- v azoTcozeprkaliye
OpraHvyecKue BelecTBa».
TEMA 4. 6 30 [Monumepst
BricokoMo/ieKy IApHbIE 31 [MTpakTrueckast pabora Ne 1.
BelecTea «Pacrio3HaBaHue 1acTMace»
32 IIpakTHueckas pabota Ne2.
«Pacrio3HaBaHUe BOJIOKOH»
33 ITomvmepHble MaTepuabl
34 O06o061aronuii Ypok 1o Teme
«ITonumepsI».
35 O06o061aroluii YpoK ypoK I10 TeMe
«BBICOKOMO/IEKY/IIPHBIE BEIeCTBa».
HUTOr0: YPOKOB 35,
NMpaKkTHYeCKHX padot — 2
KOHTPOJIBHBIX pador - 2

TemaTHuecKoe IJylaHUPOBaHHe.

11 Knacc
Tema 0/10Ka KosmmuectBO Ne Tema ypoka
4acoB ypoOKa
0TBOJMMOe
Ha OCBOeHMe
TeMbI
Tema 1 BemjecTBo 8 1 ATOMBI, MOJIEKY/IBI, BEIeCTBA
2 CTpoeHure aToMa
3 XrMurueckas CBsi3b.
4 ArperarHble COCTOSIHUS BellleCTBa.
5 [Tepuoanueckuii 3akoH .M. MeHnpeneeBa
6 PacTBOpBHI
7 OIEeKTPOJIUTHYECKAsl JUCCOLIUALIMSL.
8 KucnotHocts cpefipl. IHAMKATOPHI.




Tema 2 XumMuueckue

YpaBHeHUs1 XUMHUYECKUX Peaklui U
pacueThl 10 HUM.

peakiuu 10 Peaki[ui HOHHOTO 0OMeHa.
11 'ugpomnus.
12 KauecTBeHHbIe peaklnu.
13 OKuCIMTe/IbHO- BOCCTAHOBUTE/IbHbBIE Peak
L[1H.
14 ONEKTPOJIN3.
15 [TpakTrueckasi pabota Ne 1. Perierue
OKCIlepUMeHTa/IbHbIX 33/1a4 110 Teme
«XHWMHUUECKUE PeakLin».
16 O6ob6maroree TOBTOPEHHe
notemam «BeljectBo» 1
«XHMMHYECKUE peaKkLin».
17 KonTponbHast pabotalNel.
«BejectBo. XrvMHuecKuepeakLym».
Tema 3 18 Knaccudukanms
Heoprannueckas o
HeopraHuveckuxcoeguHeHun. [Ipoctelie B
XUMUA eljecTBa
— HeMeTaJsuIbl.
19 [TpocThle BellecTBa —
MeTassibl. PU3nyecKue CBOKCTBa
MeTa/10B. CIyi1aBbl.
20 XyMUYecKre CBOKMCTBaMeTaslIoB.
21 Mertasbl B TIpUpo/Ie.
[TonyyeHvemeta/uioB. MeTtaniyprusi.
22 [MTpakTrueckas pabota Ne 2.
«[TonyyeHre MeIHOTO Kyropocay.
23 O6o0r11aroiiee MOBTOPeHHE
1o TeMe «Heopranuueckasi XUMusi».
Tema 4 24 Bpewms B xumuu.
HayuyHble 0CHOBBI XUMH CKOpOCTbXMMHUYECKUX peaKL1il.
4eCKoro nNpou3Bo/CTBa 25 XHMUUeCcKoe paBHOBeCcHe
Y (aKkTOpbl, HAa HErO BJIUSIIOLME.
26 Hayunble npuHLUIIBI OpraHu3aLiiu
XUMUYECKOrOMNPOM3BO/ICTBA.
27 HedTs. [IpupoHblil ra3 M9HepreTUkLa.
28 O06006111ar011[ee MOBTOPEHHUE T10 TeMaM




«Heoprannueckast xsumusi»u «HayuHble
OCHOBbI XMMHUYECKOT'O TIPOU3BO/ICTBA».

29 KonTponbHasi pabota Ne2.
«Heopranunueckasi xumusi. HayuHbie
OCHOBBI XMMHUY€eCKOTOMPOXU3BO/CTBAY.
Tema 5 30 Xumusa nuiy. JlekapcTBeHHbleCpe/CTBa.
XUMHUSA B )KU3HH U 00117
ecTBe (5 yaca)
31 KocmeTtnueckue u
napgroMepHbleCcpe/icTBa. buITOBast XuMusl.
32 XWMUS B CeJIbCKOM XO3UCTBe
33 XUMUSI B CTDOUTETLCTRBE.
34 «3esieHast» XUMUSI.

HUTOr0: yPpOKOB — 34
npaKkTHYeCcKux pador — 2
KOHTPOJIBHBIX pador - 2
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