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PE3YJIBTATHBI

B pesyabrare m3ydeHusi y4eOHOro mpeamera «XuMHS» HAa YPOBHe CpeaHero oouero
o0pa3zoBaHus:
BbinyckHUK Ha 0230BOM YPOBHE HAYYHMTCH:

—  packpblBaTh Ha MpUMEpPax pojb XUMHUU B (OPMUPOBAHUU COBPEMEHHOW HAy4YHOU
KapTUHBI MUpa U B IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA;

— JEMOHCTpPUpOBaTb Ha NpUMEpPax B3aUMOCBS3b MEXKIYy XUMHUEH W JIpyrumu
€CTECTBEHHBIMU HayKaMU;

—  pacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XUMHUecKoro ctpoeHust A.M. byrieposa;

— noHuMMaTh (usmueckuit cmpici Ilepuoguueckoro 3akona [I.V. MenzaeneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCHUMOCTh CBOWCTB XMMHUYECKHUX JJIEMEHTOB M OOpa3oBaHHBIX HMU
BEIIECTB OT AIEKTPOHHOTO CTPOEHHS aTOMOB;

—  OOBSCHATH MPUYMHBI MHOTOOOpAa3usl BEIIECTB Ha OCHOBE OOIIMX MPEACTaBICHUN 00 MX
COCTaBE€ U CTPOCHUH;

— TIPUMEHSATH MpaBUIa CHUCTEMAaTHYECKOW MEXIYHApOJIHONW HOMEHKIATYphl KaK CpeICTBa
pa3nuyeHus U UACHTU(UKAIIMK BEIIECTB 10 UX COCTaBY U CTPOEHHUIO;

—  COCTaBIISITb MOJIEKYJISIPHbIE U CTPYKTYpHble (OPMYNBI OpPraHMYEeCKHX BEIIEeCTB Kak
HOocUTeNnel HH(OpMalMM O CTPOEHMM BEIIECTBA, €ro CBONCTBAX M MPHUHAIIEKHOCTH K
OTIpeJIeIEHHOMY KJlacCcy CO€TMHEHU;

—  XapakTepu30BaThb OpraHMYecKHe BEIeCTBa II0 COCTaBy, CTPOCHHUIO U CBOICTBaM,
YCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEX/1y TaHHBIMH XapaKTePUCTHUKaMU BEIIECTBa;

—  TOPUBOJIUTH IPUMEPHl XMMHUYECKHMX DEaKIHMi, pacKphIBAIOIIUX XapaKTepHbIE CBOMCTBA
TUMAYHBIX TPEICTaBUTENEH KJIACCOB OPraHMYECKHX BEUIECTB C IIENIbI0 MX UACHTU(UKALUH U
00BICHEHUS 00aCTH TPUMECHEHUS;

—  TIPOrHO3MPOBATh BO3MOKHOCTh MPOTEKAHHUS XMMHYECKUX PEaKlMil Ha OCHOBE 3HAHUU O
TUIAX XMMUYECKON CBS3U B MOJIEKYJIaX PEareéHTOB U X PEaKIIMOHHOW CIIOCOOHOCTH;

—  UCHOJIb30BaTh 3HAHUSA O COCTaBe, CTPOCHUM U XUMHUYECKHMX CBOWCTBAxX BEIIECTB JUIf
0€30MacHOTO NPUMEHEHUS B IPAKTUUECKOH JeATENbHOCTH;

—  TPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIIOJIBb30BaHUS MPOIYKTOB MepepaboTku HehTH U
MPUPOJHOTO Tra3a, BBICOKOMOJEKYISIPHBIX COCAUHEHHH (TMOJIMITUIICHA, CHHTETUYECKOrO
KaydyKa, alleTaTHOTO BOJIOKHA);

—  TPOBOAMUTH OTBITHI MO0 PACHO3HABAHUIO OPraHUYECKUX BEIIECTB: TNIMLEPHHA, YKCYCHOM
KHUCIIOTBI, HETPEAENbHBIX )KUPOB, TIIFOKO3bI, Kpaxmala, 0eJIKOB — B COCTaBe MUILEBBIX TPOIYKTOB
1 KOCMETHYECKUX CPE/CTB;

—  BJAJAETh IpaBUJIAMU U IpueMaMu 0e30MacHOM pabOThl ¢ XUMUYECKUMU BEIIECTBAMU H
nabopaTopHbIM 000pyI0BaHUEM;

—  yCTaHaBJIMBAaTh 3aBUCHMOCTbH CKOPOCTH XUMUYECKOM pEaKuu U CMEIICHUS XUMUYECKOTO
paBHOBECHS OT pa3NUYHBIX (DAKTOPOB C LEIbI0 OMNPEACTICHHUS ONTHUMAIbHBIX YCIOBHIA
MPOTEKAHUS] XUMHUECKUX MPOIECCOB;

—  IIPUBOJUTH IPUMEPHI THIPOIN3a COJIEN B IOBCEJHEBHON KU3HU YEJIOBEKA;

— TPUBOJUTH TPHUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIMi B  TNPHUPOJE,
IIPOU3BOJICTBEHHBIX MPOLECCAX U JKU3HEAEATEIIBHOCTH OPTaHU3MOB;

— TPUBOJUTH NPUMEPHl XUMHUYECKUX PpEeaKIUi, pacKpbIBAIOIIMX OOIIMEe XUMHUYECKHUE
CBOMCTBA MPOCTBIX BELUIECTB — METAJIJIOB U HEMETAJLIOB;

— TPOBOAMTH pacyeThl Ha HAXOXJEHUE MOJEKYISIpHOH (opMyssl yrieBoJopoja Io
IIPOJyKTaM CrOpaHHsl U MO €ro OTHOCUTEIBHOM IUIOTHOCTU M MAacCOBBIM JIOJISIM DJIEMEHTOB,
BXOJISILIIUX B €r0 COCTaB;

— BIIQJETh NpaBUJaMU O€30IIaCHOTO OOpAIleHUs C €IKUMH, FOPIOYMMU M TOKCHYHBIMHU
BEIIECTBAMH, CPEJICTBAMU OBITOBOM XHUMMUU;



—  OCYIIECTBJIATH MOUCK XUMHYECKOH WHGPOpPMAlMU IO HA3BAHUAM, HACHTHU(PHKATOPaM,
CTPYKTYpHBIM (hOpMyJiaM BEIIECTB;

— KpUTHYECKHM  OIIGHMBAaTh M  MHTEPIPETUPOBATh  XUMHUYECKYI0  HH(popmamuio,
COJIEpIKaILlyOCsl B COOOIIEHUAX CPEICTB MaccoBoi nH(popmaruy, pecypcax VHTepHeTa, HaydHO-
MOTYJISIPHBIX CTaThAX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTHU B LIEJSIX BBISBICHHS
OIMOOYHBIX CY)KJICHUN U (POPMHUPOBAHUST COOCTBEHHOW MO3HIINY;

—  TIPEACTABIIATH MYTH PEHICHUs TIIOOANBHBIX MPOOIEM, CTOSAIIMX TEpel YeIOBEUECTBOM:
HKOJIOTUIECKUX, YHEPTETUIECKUX, CBIPHEBBIX, U POJIb XUMHUH B PELIICHUH ITUX MTPOOIIEM.

BoinycKkHUK HA 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUThHCS:

—  ULIIOCMPUPOBAmMb HA NPUMEPAX CMAHOBIEHUe U IBONIOYUIO OPSAHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCTNOPUYECKUX DMANAX ee PA36UMuUs.;

—  UCNONb306aMb Memoobl HAYYHO2O NO3HAHUA NpPU BbINOTHEHUU HNPOEeKmo8 U YueOHO-
UCCe008aMeNbCKUX 3a0ad N0 UZYYEHUIO CBOLUCMS, CHOCO008 NONYYeHUs U PACNO3HABAHUS
OP2AHUYECKUX 8eleCm8,

—  00®ACHAMb Npupody U CHOCOObL 00PA306AHUSL XUMUYECKOU CBA3U: KOBAIEHMHOU
(NONAPHOU, HENOAAPHOU), UOHHOU, MEMALIUYecKoUu, B000POOHOU — C Yelblo OnpedeieHus
XUMUYECKOU AKMUBHOCTU BeULeCNE,

—  YCMAHABIU8AMb 2EHEeMUUECKYl0 CBA3b MeHCOY KIACCaMU OpPeaHUYecKux eeujecme OJis
000CHOBAHUS NPUHYUNUATLHOL 8O3MONCHOCIU NOTYYEHUS. OP2AHUYECKUX COeOUHEHUL 3A0aAHHO20
coCmasa u cmpoenus;

—  YCMAaHasIueamv 63auUMOCEA3U Mencoy hakxmamu u meopuetl, NPUYUHOL U C1eOCMBEUemM
npu awanuze NpoOIeMHBIX cumyayuil U 0O0CHOBAHUU NPUHUMAEMbIX peueHUll HAd OCHO8e
XUMUYECKUX 3HAHUIL.

COJAEPKAHUME YYEBHOTI'O ITIPEJIMETA XUMHMA 10-11 KJIACC

ba3oBblii ypoBeHb

OCHOBBI OPraHNYeCcKOl XMMHUH

[losiBneHnne u pa3BUTHE OPraHUYECKOM XUMHUU Kak Hayku. [Ipeamer opraHnyeckoid XUMUHU.
MecTo 1 3HaYeHNE OPraHNYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHWMHUYECKOE CTPOCHHE KakK IMOPSAOK COEOUHEHUsT aTOMOB B MOJIEKYJE€ COIJIaCHO HX
BAJICHTHOCTU. (OCHOBHBIE TMOJIOKEHHMSI TEOPUM XHUMHYECKOTO CTPOEHUS OPraHuYeCKUX
coequnennit A.M. bytnepoBa. VYriepoaHblil CKeleT OpraHuyeckoil Mmousiekynbl. KpaTHocTb
XUMHUYECKOM CBSI3U. 3aBHUCHUMOCTb CBOMCTB BELIECTB OT XUMUYECKOIO CTPOEHUS MOJEKYIL.
N3omepuss u uzomepsl. [lonsatue o QyHkuuoHanbHo#l rpymme. [lpuHnumel kiaccuduraun
OpraHM4yeckux coeauHeHuid. CucremMarnueckass MEXJIyHapOoJHash HOMEHKJIATypa U MPUHLHUIIBI
o0Opa3oBaHUs Ha3BAaHUI OPraHUYECKUX COCAUHEHUH.

Anxanbl. Cmpoenue monekynrvl memana. 1'OMOJIOTMYECKUI PsAJ alKaHOB. ['OMOJIOTH.
Homenknarypa. M3omepust yriaepoaHoro ckesiera. 3aKOHOMEPHOCTH HM3MEHEHHs (PU3NYECKUX
CBOMCTB. XMMHUYECKHE CBOWCTBAa (Ha NpUMepe MeTaHa U 0JTaHa): peaKkIHH 3aMelIeHUS
(ramoreHupoBaHuE), ACTUAPUPOBAHUS KaK CIOCOOBI MONyYeHUS BAKHEUIINX COCAMHEHUN B
OpraHMYeCKOM CHHTe3e. l'opeHue MeTaHa Kak OJHMH W3 OCHOBHBIX HMCTOYHHMKOB Te€IUIa B
MPOMBIIITIEHHOCTH U ObITy. HaxokneHue B mpupoje M TpUMEHEHUE aiakaHoB. [lonamue o
YUKTIOANIKAHAX.

Ankenbl. Cmpoenue  monekynrvl  smuneHd. ['OMOJOTMYECKHH  psii  aJIKEHOB.
Homenknarypa. M3oMepusi yriiepoaHOro ckeiera U MOJIOKEHHS KPAaTHOM CBSI3U B MOJIEKYJIE.
XuMHUYecKrue CBOMCTBA (Ha MpHUMepe STUIICHA): PeaKIMH MPHUCOSAUHEHHUs (TaJIOTeHHPOBAHUE,
2uopuposanue, TUApPATALUS, cUOPO2AN0eHUPOBaHUe) KaK CIoco0 moydeHus (HyHKIIMOHAIBHBIX
MPOU3BOIHBIX YIJIEBOAOPOAOB, ropeHus. [lonumepusaius sTUIeHa Kak OCHOBHOE HAaIpaBlIEHUE



ero ucnoJyib3oBaHud. [losmdTHIIEH Kak  KPYINHOTOHHAXHBIH  IMPOAYKT  XMMHUYECKOTO
pou3BoJicTBa. [I[puMeHeHue aTuieHa.

Ankamuensl W Kayuykd. [loHstme 00 ankaameHax Kak YIJIEBOJAOPOAAX C JIBYMS
NBOMHBIMU cBs3siMU. [lommmepusanus nuBuHuia (OyramueHa-1,3) kak crmoco0 mMmoTydeHus
CUHTETUYECKOI0 Kaydyka. HaTypanbHbI M CHMHTETHYECKUN Kaydyku. BynkaHuszanus kaydyka.
Pesuna. [Ipumenenne kaydyka U pe3uHbI.

Anxunsl. Cmpoenue monekynvl ayemunena. ['OMOJIOTUYECKUI psAl  aJIKHUHOB.
Homenknarypa. M3oMepust yriiepoaHoro Ckeiera M IOJIOKEHHWS KPAaTHOM CBSI3HM B MOJIEKYJIC.
XUMHYECKUE CBOMCTBA (HA MpUMEpE alleTUJIEHA): PEAKIMK IPUCOETUHEHHS (TaJIor€HUPOBAHUE,
euopuposanue, TUIPATALUS, 2UOPO2AN02eHUPOBanUe) KaK CIOCO0 MOJydyeHHs IOJIUMEPOB U
JPYrux TIOJE3HBIX IMPOJAYKTOB. ['OpeHMe aneTuneHa Kak HCTOYHUK BBICOKOTEMIIEPATypHOTO
IUTAMEHHU JUISl CBAPKU U pe3Ku MeTaiuioB. [IpuMmenenue areruieHa.

Apenbl. beH3051 Kak MNpeACTaBUTENb ApOMATUYECKUX YIIIEBOJOpPONOB. Cmpoenue
Monekynivl 6eH301a. XUMHUYECKHE CBOMCTBAa: peakUMM 3aMelieHHs (TajJoreHUpoBaHUE) Kak
Croco0 MOJy4eHHs] XMMHUYECKUX CPEJICTB 3aIIUThl PAaCTEHUM, MPUCOEANHEHUS (TUAPUPOBAHUE)
KaK J0Ka3aTelIbCTBO HEIpeNelbHOro XapakTepa OeH3ona. Peaknus ropenus. I[lpumenenue
OeH3oua.

Crnuptsl. Knaccudukanus, HoOMeHKIaTypa, U30MepHsl CIUPTOB. MeTaHOI U 3TaHON Kak
MIPEICTABUTENN TPeAEIbHBIX OJHOATOMHBIX CIHUPTOB. XUMHUYECKHE CBOHCTBA (Ha MpHUMeEpe
METaHOJIa M JTaHoja): B3aUMOJEHCTBHE C HATPUEM KaK CHOCOO YCTAHOBJIEHMSI HalIMuus
TUAPOKCOTPYNIBI, PEaKIUsl C rajoreHOBOJOPOJaMU KaK CIOcO0 MOJy4YeHHs] pacTBOPHUTENEH,
Jeruaparanus Kak Crnoco0 MOodydeHus JTuiieHa. Peakiusi ropeHus: CHOUPTHI KakK TOIUIMBO.
[Ipumenenne MeraHosia U 3TaHosa. DU3MOJIOTMYECKOE JEMCTBHE METaHOJIa M JTAaHOJA Ha
OPraHM3M 4YeJIOBEKA. OTWICHIVINKOJIb W TJMIEPUH KaK NPEICTABUTENIN IPEACIbHBIX
MHOTOaTOMHBIX CIUPTOB. KadecTBeHHAast peakiusi HA MHOTOAaTOMHBIE CIIMPTHI U €€ IPUMEHEHUE
JUIA pacIO3HaBaHU TIIMLEPUHA B COCTaBE KOCMETHUYECKUX cpeAcTB. IIpakTnueckoe npuMeHeHue
STWJICHIJIMKOJIS U INIALEPHHA.

®enou. CtpoeHue MoJIeKynbl (peHona. Bzaumnoe enusnue amomos 6 monekyne genona.
Xumuueckue ceoucmea: e3aumooelicmeue ¢ Hampuem, UOPOKCUOOM HAmMpus, OpPOMOM.
IIpumenenue eHomna.

Anpaerunel. Metananb (popmanbaerua) U dTaHaIb (aleTalbIerua) KaK IpeICTaBUTEIN
IpelenbHbIX albJeruaoB. KauecTBeHHble peakiuu Ha KapOOHWIbHYIO TIpynimy (peakuus
«cepedpsHOro 3epkanay, B3aumozencTBue ¢ ruapokcuaoMm menu (II) m ux npumenenue ans
OoOHapyXeHMs IpeleNIbHBIX albJETUAOB B IPOMBIIUICHHBIX CTOYHBIX BOJAX. TOKCHYHOCTh
anpaeruoB. [Ipumenenue Gopmanbaerua u aleTaibIeruia.

KapOoHOBble ~KUCIIOTBI. YKCycHas KHUCJIOTAa KakK [pPEICTaBUTENb IMpeAeibHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA (Ha MPUMEpE YKCYCHOM KHUCIIOTHI):
peakuuu ¢ METAUIAMHM, OCHOBHBIMM OKCHJAMH, OCHOBAHMSMM U COJISIMU KakK IOATBEPXKACHUE
CXOJICTBA C HEOPraHMYECKUMH KHciaoTamMu. Peakius stepudukanuu Kak crnoco0 MOJydeHUs
ClI0KHBIX 3¢upoB. [IpuMenenue ykcycHoil kucnotsl. IIpencraBienue o BbICHIMX KapOOHOBBIX
KHCJIOTAaX.

Cnoxuble >pupbl M OkUpbl. CHoXHbIE 3QUPBl Kak MPOIAYKTHl B3aUMOICHUCTBUS
KapOOHOBBIX KUCIJIOT co criupTaMu. [IpuMeHeHne clnoXHbIX 3(UPOB B MHUILEBON U MapproMepHOi
MIPOMBIIIIEHHOCTH. JKHUpBI Kak CI0XkHbIE 3(UpPHI TIMLIEPUHA U BBICIIUX KapOOHOBBIX KHUCIIOT.
PactuTtenbHble M KMBOTHBIE JKHPBI, UX COCTaB. Pacro3HaBaHHWE pacTHTENIBHBIX >XHPOB Ha
OCHOBAaHMM HX HENpPENeNbHOro xapakrepa. IIpumenenue xumpoB. ['maponns wim oMblIeHHE
AKHUPOB KaK CIOCOO MPOMBIIIJIEHHOTO MOJYYEHUs! COJel BBICIIMX KapOOHOBBIX KUCIOT. Mbuid
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MoloIIIHe CBOCTBA MbLIA.

VYraeBonsl. Knaccudukarus yrieBogoB. HaxoxxaeHue yrieBoJoB B mpupoze. [okoza
Kak anpaerujgocnupt. bpoxenue rmokosbl. Caxaposa. [udpoausz caxaposvl. Kpaxman u
LEJIUTI0JI03a KaK OMOJIOTHYECKHEe MOJMMEphl. XUMHMUYECKHE CBOMCTBA Kpaxmajia M IeJUTIOJIO3bI
(ruaponu3, KauecTBEHHAs peakiys C HOJ0M Ha KpaxMmajl U ee NMpUMEHEHUe s 0OHapyKeHUs



Kpaxmasa B MpoayKkTax nutanus). [Ipumenenue u 6uonornveckas poib yrieBoaos. [lonsarue 06
MCKYCCTBEHHBIX BOJIOKHAX HA MIPUMEPE AlleTaTHOTO BOJIOKHA.

Wnentuukanus OpraHU4ecKUX COCIUHEHHUH. [ enemuueckas c6:A3b MedcOy Kiaccamu
opeanuyeckux coeourenuu. TUIBI XUMUYECKUX PEaKIUi B OPraHN4eCKOH XUMHUU.

AmuHOKHCIOTH M O0enku. CoCTaB M HOMEHKJIaTypa. AMHHOKHCIOTHI Kak aM(pOTepHbIE
oprannveckue coenuHenus. llenTunHas cBsi3b. buomormdeckoe 3HAYEHHE O-aMHUHOKHCIIOT.
OO6nactu mpuMEHEHNsI aMHHOKHUCIIOT. benku kak npupoaHbie onomnonmumMepsl. COCTaB U CTPOCHUE
0enkoB. XMMHYECKUE CBOWCTBA OCIIKOB: THApPOJM3, AeHaTypauusi. OOHapyxeHUe OeNKOB IpH
MOMOIIA KAaYeCTBEHHBIX (IBETHBIX) peakuuid. llpeBpamienus O€NKOB NHIMM B OpraHH3ME.
buonorunueckue QpyHkIM OENIKOB.

TeopeTnyeckne 0CHOBbI XHMHH

Crpoenne BemectBa. CoBpeMeHHass MoOJeldb CTPOGHMSI aroMma. OJEeKTpOHHas
KoHurypanuss aroma. OcHogHoe u 6030yxcoeHHble cocmosanusi amomos. Kitaccudukanus
XAMHUYECKHX JJIEMEHTOB (S-, P-, O-amementhl). OCOOCHHOCTH CTPOCHHS JHEPreTHUSCKHX
ypoBHe# aromoB d-anemeHToB. llepuomuyeckass cucremMa XuUMHYeCKuX odnemeHToB [[.U.
MenneneeBa. ®@usnueckuii cmbica Ilepuoanueckoro 3akona .M. MenneneeBa. Ilpuumnbel u
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB AJIEMEHTOB M MX COEIMHEHUI MO MepuojaM U Tpyrnam.
DJIEKTpOHHAs TPHUPOJA XHUMHUYECKON CBSI3U. OJEKTPOOTPUIIATENBHOCTh. BUABI XMMHUYECKOM
CBs3M (KOBaJCHTHAas, MOHHAs, MeTa/lInyeckasi, BOJOPOJIHAs) U MEXaHU3Mbl €€ 00pa3OBaHMsL.
Kpucmannuueckue u amopgnovle ewgecmea. Tunvi Kpucmaniiuueckux peuemox (amomuas,
MONEKYIAPHASA, UOHHAA, MeMmAlIudecKds). 3aeucumocms uuyecKux ceoucms eeujecmea om
muna kpucmaniuyeckou pewiemxu. [IpuauHbI MHOr00Opasust BELIECTB.

XuMuyeckue peakun. ['oMoreHHble U reTeporeHHbie peakiuu. CKOpoCTh peakinu, €€
3aBUCHUMOCTh OT Pa3JIMYHbIX (AKTOPOB: MPHUPOJbI PEATUPYIOIIMX BEIIECTB, KOHIEHTPALUU
pearupyromux BEIIeCTB, TEMIEPATypbl, IUIOMAIM PEAKIUOHHOW IOBEPXHOCTH, HAJIUYUS
Karaju3aTopa. Poiib KaTaan3aTopoB B IPHUPOJIE U MPOMBILIUIEHHOM Mpou3BoicTBE. OOpaTUMOCTh
peaknuii. XMMHUYECKOE PAaBHOBECHE M €ro CMEIICHHE TIOJ JCHCTBHEM Da3IMYHBIX (PaKTOPOB
(KOHIIEHTpaIMsl pearecHTOB WM MPOJIYKTOB peakllvu, JaBJICeHHE, TeMIepaTypa) A CO3JaHUs
ONTUMAaJIbHBIX YCIIOBHI MPOTEKAaHUs XUMHUECKUX MPOLECCOB. Jucnepcuvie cucmemsl. [lonamue
0 Konnouoax (3onu, eenu). Memunnvie pacmeopwl. Peakium B pacTBOpax 3IEKTPOIUTOB. pH
pacTBOpa Kak IIOKa3zarejlb KUCJIOTHOCTH cpenbl. ['maponu3 coneil. 3HayeHue TuAposin3a B
Ouoyormueckux OOMEHHBIX ImpoueccaXx. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEAaKIUU B
MPUPOJIE, POU3BOJICTBEHHBIX MPOLECCAX U KUZHEACATEIBHOCTH OPraHu3MOB. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEHIECTB — METAJIOB IJIaBHBIX M MOOOYHBIX MOATPYII
(Menp, Kenme30) W HEMETalIOB: BOJIOPOJA, KHUCIOPOa, TaJoreHOB, Cepbl, a3oTa, (ocdopa,
yriaepoaa, kpemHus. Kopposus MerayuioB: BUIbl KOPPO3WH, CIIOCOOBI 3alUThl METAIOB OT
KOpPO3UU.  DIeKkmpoaus  pacmeopos u  pacniaeos. llpumenenue  snekmponuza 8
NPOMBLULTIEHHOCTU.

XMMHUS U KH3Hb

Hayunsie MeToapl mo3HaHusi B XuMuu. Mcrounuku xumudeckoi mHpopmanuu. Ilonck
uH(pOpMallUK TIO HAa3BaHUSAM, UICHTH(PHKATOpPAM, CTPYKTYypHBIM (opmynaM. MoaenupoBaHue
XUMHUYECKUX MPOLIECCOB W SABICHUM, XUMUYECKUU aHAIU3 U CUHmMeEe3 KAK METOJbl Hay4yHOTO
MO3HAHMUS.

Xumus u 310poBke. JlekapcTBa, GepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPATbHBIE BOJBI.
[IpoGnempl, CBs3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX MMpernapaToB. BpeaHbie MPUBBIYKUA U
(dakTophl, paspyliarpnme 3J0poBbe (KypeHHe, YIOTpeOlieHne alKorojs, HapKOMaHHUS).
PanmonansHoe tutanue. Iuwesvie dodbasku. OCHo8bl NUWEBOT XUMULL.

XuMUs B MOBCEAHEBHOW *KU3HU. Morolue U uucTsmue cpeacrtsa. Cpedcmea 60pbbvl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneileHmybl, uHcekmuyuovl. CpeAcTBa ITUYHOW THUTHUEHBI U



kocMmetukd. [IpaBuna GezomacHol pabOTHI C €IKUMHU, TOPIOYMMU U TOKCUYHBIMH BEIECTBAMH,
CpeICTBaMU OBITOBOW XUMUHU.

XUMUS U CEeNBbCKOE XO03siicTBO. MUHEpanbHbIE W OpraHuveckune ymoOpenusi. Cpencrsa
3aIlMUTHI PACTCHUM.

Xumuss u dHepretuka. [IpupoaHble HCTOYHUKM  yriieBoaoponoB. Ilpupoassiii u
MOMYTHBIA HEPTSAHOM Ta3bl, UX COCTaB U Hcmojib3oBaHue. CoctaB HehTH U ee mepepadoTKa.
Hedrenponykrel. OkraHoBoe umcino OensuHa. OxpaHa OKpyXKamomed cpeapl Tpu
HedTenepepabOTKe H  TPAHCIOPTUPOBKE HEPTENPOAYKTOB. AJIBTEPHATUBHBICE HWCTOYHUKU
SHEpPruu.

Xumusa B crpoutenbcrBe. llement. beron. Ilog0op onTuMmanbHBIX CTPOUTENBHBIX
MaTepHUaJIOB B MPAKTUYECKON JEATEILHOCTH YEJIOBEKA.

XUMUS U 3KOJIOTUS. XUMHUYECKOE 3arpsi3HEHNE OKPYXKAIOIIEeH Cpeibl U €ro MOCIeACTBHSL.
Oxpana rugpocdepsl, T0UYBbL, aTMOChepsl, (I0pbl U (hayHbl OT XUMUYECKOTO 3arps3HEHNUS.

Tunsl pacueTHbIX 3a1a4:

Haxosxnenue MonexyasipHO# GopMysbl OPTraHMYECKOTO BEIIEeCTBA MO €ro IJIOTHOCTU U
MacCCOBBIM JIOJISIM JIEMEHTOB, BXOISAIIUX B €r0 COCTaB, MJIU IO TPOIYKTaM CTOpaHUsI.

PacueTsr maccoBo#t 1011 (Macchl) XMMUUYECKOTO COSTUHEHHUS B CMECH.

Pacuersr mMacchl (0ObeMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO M3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

PacueTsr MaccoBoil uaM 0O0BEMHOM JOJIM BBIXOJA MPOAYKTAa PEAKIIUH OT TEOPETHUYECCKH
BO3MOXHOTO.

Pacuets! TeruioBoro s dexra peakuu.

Pacyetbl 00BeMHBIX OTHOILIECHHU ra30B MPU XUMHUECKUX PEAKIUAX.

Pacuetsr Maccel (0OBbEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIM OIHO W3
BEIIECTB JaHO B BUJIE PacTBOpA C OMPEEeIEHHON MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA.

IIpumepHbIe TeMbI IPAKTHYECKUX PAadOT (HA BHIOOP yUUTEJIsA):

KauectBeHHO€ onpezenenue yriaepoia, BOJOPOAA U XJIOpa B OpraHUYECKUX BEIIECTBAX.

KonctpynpoBanue mapocTepKKHEBbIX MOJIENEH MOJIEKYJI OPraHUYECKUX BEILIECTB.

Pacno3naBaHue miaacTMacc u BOJIOKOH.

[Tony4yeHue UCKyCCTBEHHOIO IIEIKA.

Peurenne skcnepuMeHTaNIbHBIX 3374 HA MTOJIYyYEHUE OPraHUYECKUX BELIECTB.

Pemrenne skcnepuMeHTaNIbHBIX 337]a4 Ha PACIIO3HABAHNE OPraHMYECKUX BEILIECTB.

WNnentudukaius HEOPraHMYECKUX COSAUHEHUH.

[Tonyuenue, coOupanue u pacro3HaBaHUE ra3oB.

Peurenne skcnepuMeHTaIbHBIX 3aa4 10 TeMe «MeTaiby».

Peurenne skcnepuMeHTaNIbHBIX 3a7a4 110 TeMe «HemeTamnb.

Pemienne skcrnepuMeHTANbHBIX 3a/1ad MO TeMe «l eHeTuyeckas CBsI3b MEXK]y KJacCaMU
HEOPraHUYECKUX COCAUHECHUII.

Pemrenne skcrniepuMeHTaNbHBIX 3a/1ay MO TeMe «l eHeTuyeckas CBsI3b MEXIy Kiaccamu
OpPraHUYECKUX COCTMHEHUID.

[Tosmyuenue aTuIEHa U U3YYEHHUE €TI0 CBOMCTB.

[Tony4yeHue yKCyCHOM KUCIOTHI M U3yYEHUE €€ CBOMCTB.

I'maponus xupos.

N3roToBnenune Mputa pyqHoOi pabOTHI.

XUMHS KOCMETUYECKUX CPEJICTB.

HccnenoBanue cBOMCTB OENKOB.

OCHOBBI TUIIEBON XUMHH.

HccnenoBanue NHIEBbIX J00aBOK.

CBoiicTBa 0IHOATOMHBIX 1 MHOTOQTOMHBIX CIIUPTOB.



XUMHYECKUE CBOMCTBA JIbJIETUIOB.

CuHre3s cnoxHoro 3¢dupa.

I'maposns yrineBoioB.

VYcrpanenue BpeMEHHOM )KECTKOCTH BOJIBI.

KaudectBeHHbIe peakiiny Ha HEOPraHUUYECKUE BEIIECTBA U HOHBI.

HccnenoBanue BIUSHAS Pa3IMIHBIX (JaKTOPOB HA CKOPOCTh XMMHYECKON PEaKIIHH.
Ornpenenenre KOHIICHTPAIMKA PACTBOPA ACKOPOMHOBOM KHUCIOTHI METOI0M TUTPOBAHHUSL.

TEMATHYECKOE IINTAHUPOBAHHUE

Xumus, 10 knacc (6a30Bblii ypoOBeHb)

Ne TEeMa Kou-Bo
n/n qac.
Pa3nenl. OcHOBBI OpraHu4ecKoi XuMUH
Tema 1. OCHOBBI OPraHMYecKO XUMHHU 2
Tema2. Yraesoaopoanl 10
Tema 3. Kuciopoacoaep:kamiue opraHudyeckue coeTuHeHust 17
Tema 4. AzoTcoaep:ainiue opraHnyecKue coeTnHeHnst 5
Hroro 34

Xumus, 11 kiaacce (0a30Bblil yPOBEHD)

Ne TEeMa KoJa-Bo
n/n Jac.
Pa3nen 2. TeopeTnyeckue 0OCHOBBI XUMHUH 29

Tema 1. Baxxaenime xuMu4ecKrue HOHATHSI U 3aKOHBI

Tema2. CTpoeHue BellecTBa

Tema 3. XumMuueckue peaxiuu

Tema 5. Hemeraisl

5
4
8
Tema 4. Metamibl 8
4
4

Pazpen 3. XuMus 1 ;KU3HL

HUroro 33
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