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Pabouast mporpamma mo xumuu s ydammxcs 10-11 kmaccoB 001meoOpa3oBaTeIbHBIX

yupexaeHuil pa3paboraHa Ha ocHoBe dDexepalibHOTO TOCYZAPCTBEHHOTO 00Pa30BaTEIBLHOTO
CTaHgapTa cpegHero ooimero oO0pa3oBaHus, MPUMEPHOM MPOrpaMMbl CpeAHEro OOIIero
oOpa3zoBanus o xumuu (mpoTokosn ot 28 utoHs 2016 1. Ne 2/16-3), paboyeii mporpammsl Kypca
XHUMUH, pa3paboTaHHoi K yueOHuKam aBTopoB I'. E. Pym3utuca nu @. I'. ®enpamana mus 10—11
KJ1accoB 00ImIeo0pa3oBarenbHbix opranusanuii. AdganaceeBa M. H. M.: Tlpocsemenue, 2017T,
OOII COO I'bOY COMLI c.Iluckanst

IlnaunpyemMblie pe3viabTATLI H3VUYEHUS YIEOHOI0 MpeaMeTa « XUMHUI»:

B pesynbrare wusydeHuss yd4eOHOTO TpeaMmeTa «XUMHUS» Ha YPOBHE CpEIHEro OOIIero
00pa3zoBaHwMsI:
BbINyCKHUK HAYYHMTCS:

packpbIBaTh Ha MpPHMEPax pOJb XUMUH B (POPMHPOBAHMHM COBPEMEHHOW HAy4YHOM
KapTUHBI MUPA U B IPAKTHYECKOH JEATEIILHOCTH YEI0BEKa;

JEeMOHCTPHPOBATh HA TpUMEpax B3aMMOCBSI3b MEXKIYy XHUMHEH U JAPYTHMHU
€CTeCTBEHHBIMH HAayKaMH;

pacKpbIBaTh Ha MpUMepax MOJIOKEHHS TEOPUH XUMUUECKOoro ctpoeHust A.M. bytnepona;
noHumaths Qusndeckuii cmbicn Ilepuoanueckoro 3akona J[.J. MenneneeBa m Ha ero
OCHOBE OOBSICHSITh 3aBHCUMOCTH CBOMCTB XMMUYECKUX JJIEMEHTOB M 00pa30BaHHBIX UMH
BEIL[ECTB OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB;

OOBSACHATH MPUYMHBI MHOTOOOpa3us BEIIECTB HAa OCHOBE OOIIMX IMpPEACTaBICHUH 00 MX
COCTaBE M CTPOCHHH;

MPUMEHSTH MPaBWJIa CHCTEMATUYECKONH MEXKIYHApOJHOW HOMEHKIIATYPhl KakK CpeICTBa
pa3uyYeHHs U UISHTH()HUKALNY BEIIECTB 10 UX COCTABY U CTPOCHUIO;

COCTaBJIATh MOJIEKYJISIDHBIE U CTPYKTYpHbIE (OpMYJBl OpPraHMYECKUX BELIECTB Kak
HocuTenell nHpOopMaIMi O CTPOCHUHU BEIIECTBA, €r0 CBOMCTBAX M MPUHAIICKHOCTH K
OTIpeIelIEeHHOMY KJIaCCy COeIMHEHUI;

XapaKTepu30BaTh OPraHMYECKHE BEIIECTBA IO COCTaBYy, CTPOCHHIO W CBOWCTBAM,
yCTaHABJIMBATh NPUYMHHO-CIICJICTBEHHBIC CBS3M MEXKIY NaHHBIMH XapaKTePHUCTUKAMHU
BEILIECTBA,

MPHUBOANTH TPUMEPHI XUMHUYECKHX PEAKINH, PAaCKPHIBAIOIINX XapaKTEepPHBIE CBOICTBa
TUNIMYHBIX ~ TPEICTAaBUTENCH KIACCOB OPraHWYECKHX BEIIECTB C LENbI0  HX
UAECHTUPUKAIMY U 00bSICHEHHsI 00JaCTH MPUMEHEHUS;

MIPOTHO3UPOBATh BO3MOKHOCTH MPOTEKAHUS XMMHUYECKHX PEaKIHid Ha OCHOBE 3HAHUH O
TUTIAX XUMHUYECKOH CBS3H B MOJIEKYJIaX PEareHTOB M MX PEAKIIMOHHOMN CITOCOOHOCTH;
UCMOJb30BaTh 3HAHMS O COCTaBE, CTPOCHMM W XHMHYECKHUX CBOICTBax BELIECTB IS
0€30I1aCHOr0 MPUMEHEHUS B IPAKTHUECKON JesITEbHOCTH;

MPUBOANTE TMPUMEPHI TIPAKTUIECKOTO HUCIOIB30BAHUS TPOITYKTOB TEpepaboTKu He(DTH U
NPUPOHOTO Ta3a, BHICOKOMOJICKYJISIPHBIX COCTUHEHUH (MOJUITUIICHA, CHHTETHYECKOTO
KayuyKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH OTBITHI 10 PACIIO3HABAHWIO OPTaHMYECKMX BEIIECTB: TIIHIEPUHA, YKCYCHOU
KHCJIOTBI, HEMPEIEbHBIX JKUPOB, TJIIOKO3bI, Kpaxmala, OeIKOB — B COCTaBE MUIIEBBIX
MPOJIYKTOB U KOCMETHUYECKUX CPEIICTB;

BJAJIeTh MpPaBUIaAMU M MpueMaMu Oe30macHOM paboThl ¢ XMMUYECKHMHU BELIECTBAMHU U
1a00paTOpHBIM 000PYI0OBaHUEM;

YCTaHABJIMBATh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH PEaKIH U CMEIIECHHUSI XUMHUIECKOTO
pPaBHOBECHsSI OT Pa3IMYHBIX (PAKTOPOB C IENBI0 ONPEACICHHUS ONTHMAIbHBIX YCIOBUI
NPOTEKaHUs XUMUYECKUX MPOLIECCOB;

MPUBOANTE TIPUMEPHI THIPOJIA3a COJIEH B TTOBCEHEBHOM KU3HU UEIIOBEKA;



® [PUBOOUTH NPHUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLIUIl B INPHUPOAE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEACATCIBHOCTH OPraHU3MOB;

® T[PUBOJIUTH NPUMEPHl XWMHYECKHUX PEAKLUH, pPaCKPHIBAIOMIMX OOIIMEe XUMHUYECKUE
CBOICTBA NPOCTHIX BEUIECTB — METAJIIOB U HEMETAILJIOB;

® [IPOBOAMTH pacyeTbl Ha HAXOXJAEHUE MOJIEKYJISIpHOH (OpMyJbl YriaeBoJOpoAa I0
IPOAYKTaM CrOpaHus M II0 €ro OTHOCUTEIBHOM IUIOTHOCTH M MAacCOBBIM JOJSAM
3JIEMEHTOB, BXO/SIIUX B €0 COCTaB;

e BJAAETh IpaBUIAMU OE30IIaCHOIO OOpAIlEHUs C €AKUMH, TOPIOYUMHU U TOKCHUYHBIMHU
BEIIIECTBAMM, CPEJCTBAMHU OBITOBOM XMMHUU;

® OCYUIECTBJISATh MOWUCK XWMHYECKOM HH(POpPMALMU IO HA3BaHUSAM, HACHTH(PHUKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

® KPUTUYECKHM  OLIGHMBAaTh M  MHTEPIPETUPOBATh  XUMHUUYECKYI0  HMH(OpMaiuio,
CoJIepKalyIocs B COOOLIEHUSIX CPEACTB MaccoBOW mH(popMmanuu, pecypcax MHrepHera,
HAyYHO-TIOMYJISIPHBIX CTaThsX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
LeJIAX BBISIBICHUS OLIMOOYHBIX CYKACHUN U (OpMUPOBaHUS COOCTBEHHOM MMO3UINH;

® [PEICTaBJISATh MYTH PELIEHUS IN00aIbHBIX MPOOJEM, CTOSALIMX IEPE] YEIOBEYECTBOM:
9KOJIOTUYECKUX, SHEPIe€TUUYECKUX, CBIPhEBBIX, U POJIb XUMHUH B PELICHUU ITUX MPOOIIEM.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCSI:

®  WINIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUe U IBONIOYUIO OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMANax ee pa3eumusi;

®  UCNONB306AMb MEmMOObl HAYYHO2O NO3HAHUSL NPU BbINOJHEHUU NPOEeKmo8 U YueOHO-
UCCNe008aMENbCKUX — 3a0a4 N0 U3VHEHUI0  CGOUCMS,  CHOCO008  NONYyHeHus U
PACNO3HABAHUSL OPLAHUYECKUX 8EUjeCE;

®  00®ACHAMb NPuUpody U CHOCOOLL 0OPA30BAHUS XUMUYECKOU CBs3U. KOBAIEHMHOU
(noNsAPHOU, HENONISIPHOU), UOHHOU, MEMAIUYECKOU, BOOOPOOHOL — C Yeabio ONpedeieHus
XUMUYECKOU AKMUBHOCTU 8eUeCME;

®  YCIMAHABIUBAMb 2CHEMUYECKYIO CB53b MedCOy KIACCaMU OpPeaHUYeCKUx eeujecme OJis
000CHOBAHUSL NPUHYUNUATILHOU B803MONCHOCMU NOJYHUEHUs. OP2AHUYECKUX COeOUHEHULL
3a0aHHO20 COCMABA U CIMPOEHUSL,

®  YCIMAHABIUBAMb 63AUMOCEA3U MencOy hakxmamu u meopueti, NPUYUHOL U CLeOCmBEUeM
npu ananuze nPooIeMHbIX CUmMmyayutl U 000CHOBAHUU NPUHUMAEMBIX PEUEHUL HA OCHOBE
XUMUYECKUX 3HAHULL.

CojaeprxaHue y4eOHOI0 npeaMera
10kaacc (34u; 14. B HEemn o)

Teopust XMMHYECKOr0 CTPOCHHSI OpPraHuYeckux coeauHeHui. Ilpupoaa xMMHUYeCKHX
cBs3ei

Opranuueckue BemiecTBa. [losiBieHHEe M pa3BUTHE OPraHUYECKOW XUMHUHU KaK HayKH.
XHUMHYECKOE CTPOCHHME Kak IIOPSAJOK COCIUHEHHS AaTOMOB B MOJIEKYJIE COTJIACHO UX
BAJICHTHOCTH. (OCHOBHBIE IIOJOKEHHUSI TEOPUM XHMHYECKOTO CTPOEHUS OpPraHWYECKHX
coenquHeHnil A.M. bytnepoBa. YTiepoaHbIl CKEJIET OpraHMYecKO Mousekyisl. KpaTHocTh
XAMHYECKOW CBSA3U. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO CTPOEHUS MOJIEKYI.
N3omepust u uzomepsl. [lonstue o ¢yHkunoHambHOW rpymme. ITpuHnunsl kiaccudukanum
OpraHMYeCcKUX coeanHeHni. CHucremarnyeckass MeXIyHapOoJHas HOMEHKJIATypa W IPUHIIMIIBI
00pa30BaHUs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.
MecTo 1 3HaueHUE OPraHNYeCKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
Yraesoaopoabl

[TpenenbHble yraeBoaopoas! (ankaHbl). Cmpoenue monexynvl memana. I'oMonorndeckuit
psan anka”oB. I'omomnoru. MexxayHapoaHas HOMEHKIIATypa OpraHM4ecKux BelecTs. M3omepus
VIJIEpOJAHOIO CKeJeTa. 3aKOHOMEPHOCTH HW3MEHEHHs (PU3MYEeCKHX CBOMCTB. XHUMHUYECKHE
cBOWicTBa (Ha TpUMeEpe MeTaHa U JTaHa). peakUuH 3aMelleHus (TajJoreHupoBaHUe),




JIETUPUPOBAHUS KAK CIIOCOOBI TOMYyYEHUS] BAKHEUITNX COCIMHEHUN B OPTaHUYECKOM CHHTE3E.
['openne MeTaHa Kak OJWH M3 OCHOBHBIX HCTOYHHMKOB TEIJIa B NMPOMBIIUIEHHOCTH U OBITY,
uzomepuszayuu arkanos. ILlennvie peaxyuu. Ce0600Hble paodukanvl. I anozeHonpoussooHbie
anxkanos. HaxoxieHue B mpupoJie U MPUMEHEHHE alKaHOB.

Kpatnsie cBa3u. HenpenenbHble yrieBoaopoisl. AinkeHbl. Cmpoenue Mmonexynvl
omunena. SP—Iubpuousayus. T'omonornueckuii psn  ankeHoB. Homenknartypa. WM3omepus
YIJIEPOAHOIO CKEJETa U IOJIOKEHMSI KPAaTHOM CBSI3U B MoOJIeKyse. XMMUYECKUE CBOMCTBA (Ha
npuMepe 3TUJICHA): PeaKUUU MPUCOEIUHEHUs (TalloreHUpPOBaHUe, cuopuposauue, TUApaTALNs,
euopoeanocenuposanue)  Kak  crnocod  moimydeHHs — (PYHKIHMOHAIBHBIX  IPOM3BOJHBIX
yIIeBONOPOAOB, ropenus. [Ilpasuno MapkogHukoea. BwicokoMoneKyIapHble COEOUHEHUs.
Kauecmsennvie peaxyuu Ha 06oiinyio céa3v. llomuMepusanus 5STWIEHA KaK OCHOBHOE
HAIpaBJIEHUE €ro UCHoab30BaHus. [10MMATHIIEH KaK KPYTHOTOHHAXHBIA MPOAYKT XUMUYECKOTO
npou3BojcTBa. [IpuMenenne sTuseHa.

Ankanuensl M kaydyku. [lonstue o0 ankanmeHax Kak YIJIEBOJAOPOJaX C JIByMs
IBOMHBIMU cBsi3siMu. [lommmepusanus nuBuHMia (OyramumeHa-1,3) kak crmoco0 MOydeHus
CHHTETHYECKOTO Kayuyka. Mzonpen (2-memundoymaouen-1,3). HaTypanbHblii ¥ CHHTETUYCCKHUI
Kayuykd. Bynkanuzauus kayuyka. Pesuna. [Ipumenenue kxayuyka u pe3unbl. Conpsasicénnvie
ogotinvle cea3u. llonyuenue u xumuueckue ceoticmea ankaouenos. Peaxkyuu npucoeouneHus
(eanozenuposanus) u noauMepuU3AYUY arKaoUeHos.

Ankunbl. AuetwieH (3TUH) W ero roMosiord. Cmpoenue MONEKyIbl ayemuiend.
I'omonornyeckunii psn ankuHoB. HomeHkimarypa. M3oMepust yriiepogHOro ckenera U IoJIOKEHUS
KpaTHOW CBSI3U B Molekyne. Meowcknaccosas usomepus. Sp-Iubpuouzayus. XuMHUECKUE
CBOMCTBa (Ha TpUMEpe aleTWIeHa): peakUuH MPHUCOCIWHEHUS (TaJoreHUpOBaHUE,
euopuposanue, TUOPATALUS, 2UOPO2ANO2EHUPOBAHUe) KaK CIoco0 TOMy4YeHHs IOJUMEPOB U
JIPYruX TOJE3HBIX NPOMYKTOB. ['OopeHMe amermieHa Kak HCTOYHHK BBICOKOTEMIIEPATypHOTO
IUTAMEHU IS CBapKU U pe3Ku MeTasuioB. [IpuMenenue anerusieHa.

THonamue o yuxnoankauax.

ApeHbl (apoMaTHYeCKHe YTIeBOJOPONbI). beH30m Kak MpeacTaBUTENh apOMaTUYECKUX
yriaeBoopoaoB. Cmpoenue monekynvl Oen3ona. XUMHUUECKUE CBOMCTBA: PEAaKIMM 3aMEIleHus
(ranoreHupoBaHHe) Kak CMoco0 TMONY4eHHs XHUMHUYECKHUX CPEICTB 3alllUThl PACTEHUH,
NpUCOeANHEHNs (THAPUPOBAHKE) KaK JO0Ka3aTelIbCTBO HEMpPENEeNbHOIO XapakTepa OeH3oua.
Peakius ropenusi. Tonyon. Hzomepus samecmumenei. Ilpumenenue Oenzona. [lecmuyuobi.
l'enemuueckas cés3b apeHos ¢ Opyeumu yenee000pooamu.

Ilpupoonvie ucmoyHuku yenego00opodos. Ilpupoonvii 2a3. Hegmob. [lonymusie
Hepmsanvie 2azvl.  Kameumwwiii  yeonn. Ilepepabomrxa  nHepmu. Ilepeconka  negpmu.
Pexmugpuxayuonnas kononna. bewsun. Jluepoun. Kepocun. Kpexune wnegpmenpodykmos.
Tepmuueckuu u kamarumuyeckuti Kpekuneu. Iluponus.

Kucaopoacoaep:xamme oprannyeckne coelMHeHUs.

Kucnoponcoaepxaiue oprannueckue coenuHeHus. OIHOATOMHBIE MpEAENbHBIE CIUPTHI.
Knaccudukanmsi, HOMEHKIIaTypa, U30MepUs CIIUPTOB. METaHON M 3TAaHOJ KakK MPEICTABUTEITH
IpeeNbHBIX OHOATOMHBIX CIUPTOB. /lep8uunulii, 6MOPUUHbIIL U MPEMUYHBLI AMOMbL Y21epood.
Booopoonas cesnze. Xumudecknue cBOWCTBA (Ha MpUMeEpPE METaHOJIa M 3TaHOJA): B3aUMO/ICHCTBHE
C HaTpueM Kak CIoco0 YCTaHOBJCHHUS HAIWYUS THUIPOKCOTPYIIBI, PEAKIHUS C
raJIOTeHOBOJIOPOAAMH KaK CIIOCOO TMOIY4eHHs pPAcTBOpUTENEH, Aeruaparanus Kak crocod
MONTyueHUsl dJTUJeHa. Peakuus TOpEeHHs: CHOUPTHI Kak TOImBO. Cnupmogoe 0Opooicerue.
@epmenmol. Boodopoonwvie cesazu. llpumeHenue wmetaHona W dTaHoia. Dusnonormdyeckoe
JEHCTBIE METaHOIIa ¥ TaHOJIa HAa OPTaHU3M YEIIOBEKA. AIKO20IU3M.

MHoroatoMHELIE CITMPTEI. OTUIECHTIIMKOJEL U TIAOCPUH KaK MPEACTABUTEIN NPEACITbHBIX
MHOTOaTOMHBIX CUPTOB. KadecTBeHHAast peakiis Ha MHOTOATOMHBIE CIIUPTHI U €€ TPUMEHEHUE
JUTSL pacrio3HABAHUS TIIMIIEPHHA B COCTaBE KOCMETHYECKHX cpelcTB. [IpakTuieckoe MpuMeHEHHE
STHUJICHTIIMKOJS U TJIULEPHHA.



@enon. Apomaruueckue cnuptbl. CTpoeHue MOJEKynbl (QeHona. Bzaumuoe enusHue
amomog 6 Mmonekyie ¢henona. Xumuueckue ceolcmea: 63aumooelcmeue ¢ Hampuem,
2uopokcuoom nampus, opomom. Kavecmeennas peaxyus na gperon.

[Tpumenenue denoa.

KapOonunbusie coenunenns. KapOonunbHas rpynna. AnbaeruaHas rpymma. AJlbIeTH/Ibl.
Ketonsl. I3oMepust u HOMeHKIaTypa. [lonyuenue u xumuyeckue ceolicmea aivoecuoos. Peaxyuu
OKUCTIeHUsl U npucoeouHerus anvoecudos. Merananb (popmanbaeru) u dTaHalb (aeTaabIeTu )
KaK MpEICTaBUTENM IMpeleibHbIX anbaeruoB. KadecTBeHHblE peakuuu Ha KapOOHUIbHYIO
rpymnny (peakuusi «cepeOpsiHOro 3epkanay, B3aumojeiictBue ¢ ruapokcuaom memu (I1)) m ux
NpUMEHEHUE JJIsi OOHApYKEHUS NPEENbHBIX albJECTHAOB B MPOMBIIUICHHBIX CTOYHBIX BOZAX.
TokcnuynocTs anbrerunoB. [lpumenenue Gpopmanbaeruaa u aneTainbIerua.

KapOGonoBeie kucioTel. Kapbokcunvuas epynna (kapbokcoepynna). Hzomepus u
HOMeHKIamypa KapooHogwvix Kuciom. OJIHOOCHOBHBIE MpeeNibHbIE KapOOHOBBIE KHCIOTHI.
Ilonyuenue 00HOOCHOBHBIX NpedeNbHbIX KapOOHOBbIX Kuciom YKCYCHas KHCIOTa Kak
NPEJCTaBUTEINb TPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOMCTBA (Ha
npUMepe YKCYCHOM KHUCIIOTHI): PEaKkIUi C METaJUIaMU, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMU U
COJMSIMU KaK TIIOATBEpPXKJECHHWE CXOACTBA C HEOPraHMYECKMMHU KucjiaoTamMu. Peaxius
sTepuUKay Kak crnocod MOIydeHHs CIOXKHBIX 3pupoB. [IpumMeHeHne YKCYCHOM KHUCIOTHI.
MypaBbuHas kuciota. Auerarsl. [IpeacraBienue o BbICIINX KapOOHOBBIX KHCIIOTAX.

Cnoxuble 3¢upsl u xupbl. Homeuwxniamypa. IlonydeHue, XUMHUYECKHE CBOICTBa
CIIOKHBIX 3¢upoB. Peakius srepudukanun. Croxxabie 3QUPH KaK MPOAYKTHI B3aUMOJICHCTBUS
KapOOHOBBIX KUCJIOT co cupTamu. [IpumMeHeHne ca0KHbIX A3(UPOB B MUIIEBON U apProMepHOI
IPOMBIIIICHHOCTH. JKHUPBI KaK CIOXKHBIE 3(UPHI TNIMIEPUHA W BBICIINX KapOOHOBBIX KHUCIIOT.
PactutenbHble W JKMBOTHBIE JKUPBI, MX COCTaB. Pacrmo3HaBaHHe pacTHUTENBHBIX XHPOB Ha
OCHOBAaHUHU HX HeNpelenbHOro xapakrtepa. [IpumeHenue xupoB. ['maponus uiaM OMbUIEHHE
YKUPOB KaK CIIOCO0 MPOMBIIIUIEHHOTO TIOTYYEHHS COJeH BBICIINX KapOOHOBBIX KUCIOT.

MBpBLT4 KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. Moromue cBoiicTBa Mblia. Cunmemuueckue
Morowue cpedcmaa.

Vrnesonpsl. Knaccuduxarus yrineBogoB. Monocaxapuabl. Onucocaxapuovl. Jlucaxapuibl.
Haxoxnenue yrieBogoB B mnpupoze. ['moko3a Kak albIeruJocnupT. bpokeHHe TIIIIOKO3BI.
®pykro3a. Caxaposa. [uodpoaus caxaposzvl. Kpaxman M 1eiirono3a Kak OHOJIOrMYecKue
nonuMepbl. XUMUYECKHUE CBOMCTBA KpaxMaia W IeJUTI0I03bl (THAPOIN3, KaueCTBEHHAS PeaKius
¢ M0I0M Ha Kpaxmaj U €€ INpUMEHEHHue JUIsl OOHapyXEeHHUsl Kpaxmalla B MPOJyKTaX MUTAHUS).
[Tpumenenue u Ouosnoruueckass posib yriaeBoJoB. [IoHsTHEe 00 MCKYCCTBEHHBIX BOJIOKHaX Ha
IpUMepe alleTaTHOro BOJOKHA. Ayemunyennionosa Knaccuguxayus 6onokom.

WNnentudukanuss OpraHUYECKUX COSAUHEHUN. [ eHemuyeckas c6sa3b Medcdy Kiaccamu
opeaHudeckux coeourenu. TUNBI XUMUYECKUX peaKluii B OpraHNYECKON XUMHUH.

A3oTcoepxalniye opraHnyeckne coeiNHeHusl.

AmuHOokHcHOTHl U Oenku. CocTaB M HOMEHKIATypa. Amumusl. Amunocpynna. Anunum.
Ilonyuenue u xumuyeckue ceoticmea anuiuHd. AMUHOKHUCIOTHI KaKk aM(OTEpHbIE OpraHN4YecKHe
coeuHeHus. Mzomepus u nomenkaiamypa. bunonsapuweiii uon. Ilentunnas cBsa3p. buonornueckoe
3HaYeHUE 0-aMUHOKUCIOT. OOMacTH NpPUMEHEHUsS aMUHOKUCIOT. Xumuueckue ceolicmea
amunokuciom. Ilenmuowi. [lonunenmuodwi. [uyun. benkn Kak NpUPOJHBIE OUOMOIHMMEPHI.
CoctaB u crtpoeHue OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB: THUJIPOJIN3, ACHATypalus.
OO6HapyxeHue OeNIKOB MPH MOMOIIM KaueCTBEHHBIX (I[BETHBIX) peakuuid. [IpeBparienus 6enxkoB
MUY B opranu3me. buonorndeckue GyHKIIUNA OEITKOB.

Azomcooepocawue cemepoyuxnuveckue coeourenus. Ilupuoun. Iluppon. I[lupumuoun.
LIlypun. A3omucmsie ocnosaHusl.
Hyxneunosvie kucnomul. Hykneomuowl. Komniemenmapuvie azomucmuole 0CHOBAHUSL.
Xumus u 300pogve yenosexka. Dapmaronocuieckas Xumus.



Xumusn nonumepos

llonumepvi. Cmenensv nonumepuzayuu. Monomep. Cmpykmypnoe 36eno. Tepmonnacmuunvle
noauMepbl. CmepeopezynapHuie noaumepbl. THonusmunen. Tonunponunen.
Honumempagpmopsmunen. Tepmopeaxmusnvie noaumepvl. DeHonopopmanboecuonsvle CMobl.
Inacmmaccol. @enonnacmol. Amunonnacmol. Ilenonnacmer. Ilpupoomusiii kayuyk. Pe3una.
D6onum. Cunmemuueckue kayuyxu. Cunmemuuecxkue onoxkna. Kanpon. Jlagcan.

LN wNE

10.
11.
12.
13.

14.

JemMoHCTpaumu.
OOpasupl OpraHMYecKHUX BEHIECTB M MaTepuayioB. Mojenu MOJeKysl OpraHH4eCKHX
BELIECTB
OTHoleHNEe alKaHOB K KUCIIOTaM, IleJiouaM, pacTBOPY IepMaHTraHaTa Kajius U OpoMHON
BOJIC.
Mogenu MoOJIeKyll TOMOJOTOB M Hu30MepoB. [lomyueHue amermieHa KapOHWIHBIM
criocodoM. B3anmMoneiicTBre aneTuiieHa ¢ pacTBOPOM IepMaHraHara Kajust 1 OpOMHOM
Bojoi. ['openue aunermnena. PasznokeHue kaydyka NHpU HAarpeBaHUM WM HUCIBITAHUE
IPOAYKTOB  pa3lIoKEHHA. 3HAKOMCTBO ¢ oOpa3mamMu KaydykoB. beHzon  Kak
pactBoputenb. ['openne Oenszona. OTHomeHue OeH3ona K OpOMHONM BOJe U PacTBOPY
nepManrasara kanus. OKucieHue Toiyona
PacTBOopeHue B aleToHe pa3iMyYHbIX OpraHudeckux BemecTB. OOpas3ipl MOWIIHX |
YHUCTAILIUX CPEJICTB.

OG6pa3iipl IacTMace,
JlabopaTopHble ONBITHI.

N3rotoBnenune Mozeneit MOJIEKyIl yIieBOI0POI0B

O3HakomiieHHE ¢ 00pa3lamMu MPOJIYKTOB HedTenepepadoTKn
Oxucnenne staHona okcunom meau (I1).

PactBopeHue rnunepuHa B BoJie U peakuus ero ¢ rugpokcugom meau (I1).
XHUMHYECKHUe CBOMCTBA (heHoIa

Okwucrenne MeTaHalis (3TaHajs) OKCHIOM cepedpa.

Oxucnenune meranans (3Tanans) rugpokcuaom meau (1)
PacTBOpUMOCTBH JKHpPOB, JOKa3aTEIbCTBO HUX HENPEIEIbHOIO XapakTepa, OMbBLICHHE
KUPOB.
CpaBHEeHHE CBOMCTB MblJIa U CHHTETUYECKHX MOIOIIUX CPEJCTB

CBoIicTBa ITIOKO3bI KaK aJbAETHIOCTINPTA.

B3anmopeiictBre caxapo3sl ¢ THAPOKCUIOM KaJIbLIHS.

[TpuroroBneHne KpaxMaJbHOTO KJIecTepa U B3aUMOAECUCTBHE C HOJIOM.
I'unponu3 kpaxmana. O3HakomiieHME C 00pa3llaMd HPUPOJIHBIX U HMCKYCCTBEHHBIX
BOJIOKOH.
[IBeTHBIC peakiuu Ha OEIKU

IIpakT4yeckune padoThI
1.« IlonydeHune aTUIIEHA ¥ U3YyYEHHE €TI0 CBOMCTBY.
2. «[TomyueHne yKCYCHOM KUCIIOTHI M U3yYCHHE €€ CBOMCTBY.
3. «PenreHne sKcrIiepUMEHTAFHBIX 33/1a4 Ha PacliO3HABAaHHE OPTaHUIECKHUX BEIECTBY.
4. «Pacnio3HaBaHue MIACTMACC U BOJIOKOHY.
11 kaace (344; 14. B HEAEINIO)

Teopernyeckue 0CHOBbI XMMUU
Crtpoenne BemniectBa. CoOBpeMEHHass MOJE€NIb CTPOEHUA aToMa. JJIEKTPOHHAs

KoHpurypauust atoma. OcHogHoe u 6030ydicOoeHHble cocmoanus amomos. Knaccudukarus
XMUMHYECKUX JJIEMEHTOB (s-, P-, d-amemenThb). OCOOCHHOCTH CTPOCHHSI JHEPreTHYECKHX
ypoBHeld aToMoB d-anemeHToB. Ilepuonnyeckas cucremMa XMMUYECKHX diemeHToB J[.U.



MenneneeBa. @usnueckuii cmbica Ilepuoguyeckoro 3akona [[.M. Menneneesa. Ilpuunnel u
3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB 3JIEMEHTOB U MX COCIMHEHHH IO MEPHOJAM M TpYIIIaM.
DJIEKTpOHHAs MPUPOJA XUMHYECKOM CBSA3U. ODJIEKTPOOTPULIATEIBLHOCTh. Buabsl Xumuueckoi
CBs3M (KOBaJCHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJHAsA) U MEXaHU3Mbl €€ 00pa3oBaHUS.
Kpucmannuueckue u amopguvie eewecmea. Tunvl Kpucmaiiudeckux peulemox (amomHas,
MOJeKYIAPHAA, UOHHAA, MEeMAIu4ecKds). 3a8ucumocms Qu3uyeckux colcme eeuecmea om
muna Kpucmaniuyeckou pewemxu. IIpyunHpl MHOrooOpas3us BEIIECTB.

Xumuueckue peakuuu. ['oMoreHHsie U rereporeHHbie peakunuu. CKOpOCTh peakluu, ee
3aBHCUMOCTH OT Pa3IHyYHBIX (PAKTOPOB: MPUPOJIBI PEArHPYIONIUX BEIIECTB, KOHLIEHTPAIHH
pearupyromux BeUeCTB, TEMIEPATYPHI, IJIOIAIN PEAKIUOHHON IOBEPXHOCTH, HATNYUS
KaTanmzaropa. Poib KaTamu3aTopoB B IPUPO/IE U MPOMBILIUIEHHOM Ipou3BocTBe. OOpaTuMocTh
peakuii. XUMHYECKOEe PAaBHOBECHE U €r0 CMEIICHUE MOJ1 AeHCTBHEM pa3InuHbIX (haKTOPOB
(KOHILIEHTpalMsl peareHTOB WK IPOAYKTOB PEaKLMM, JaBI€HNUE, TEMIIEpaTypa) JUlsl CO3JaHus
ONTUMAJIBHBIX YCIOBUI MIPOTEKAHUS XUMUYECKUX IIPOLECCOB. Jucnepchvie cucmemvl. [lonamue
o Koanouoax (301u, eeau). Mcmunnvie pacmeopsi. Peakuiyuu B pacTBOpax 3J1€KTPOJIUTOB. pH
pacTBOpa Kak MOKa3aTellb KUCJIOTHOCTU cpeabl. [ 'naponus coneil. 3HaueHue ruipoiinsa B
Ounonoruueckux 0OMeHHBIX nporeccax. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIUU B
MPUPOJE, MPOU3BOICTBEHHBIX IIPOLECCAX U )KU3HEACATEIbHOCTH OPraHU3MOB.
Heopranuyeckasi Xumus

Mertamibl. CriocoObl onyueHust MeTayuioB. Jlerkue u Tsxénbie MeTasl. JIerkoriaBkue u
TYrOIUIABKUE MeTauIbl. MeTtamnueckue 35eMeHThl A- 1 b-rpynn. Meap. Lluak. Tutan. Xpowm.
Kenezo. Hukens. [Inatuna. Crunasel. Jlerupyromue no6aBku. Yépusie metasuibl. [{BeTHbIE
Metaibl. YyryH. Crans. JlerupoBanHbie ctayiu. OKCHUIbI M THIPOKCH Bl MeTaioB. Hemeranibl.
[Tpoctsie BemiecTBa — HeMeTawbl. Yriepod. Kpemuuii. Azot. @ocdop. Kucnopoa. Cepa.
®Top. Xnop. Kucnorusie okcuapl. Kucnopoaconepxaiuue kuciaotbl. CepHas Kuciaora. A30THas
KHcJI0Ta. BomopoiHble COeTMHEHNS] HEMETAILIOB.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA IPOCTHIX BELIECTB — METAJUIOB IVIABHBIX U
NOOOYHBIX MOATPYNI (Meb, XKEJIe30) U HEMETAJUIOB: BOAOPO/a, KUCIOPO/a, TaJOT€HOB, CEpHl,
azota, ocdopa, yrieponaa, kpemHus. Kopposust MeTamioB: BUIbl KOPPO3UHU, CLIOCOOBI 3alUThHI
METAJNIOB OT KOPPO3UHU. INeKmpoiu3 pacmeopos u pacniaeos. llpumenenue snekmponusa 6
NPOMbBLUTIEHHOCTU.

XuMHUA U )KU3Hb

Hayunsie metonsl mo3Hanusi B xumuu. Mcrounmku xumuueckod mHpopmaruu. [louck
UHGOpPMALMU [0 Ha3BaHMUAM, HUICHTU(UKATOpPaM, CTPYKTYpHbIM (opmyiaam. MojaenrpoBaHue
XUMUYECKHUX IPOLECCOB W SIBICHUM, XUMUYECKUU AHAIU3 U CUHmMe3 KaK METOJAbl HAy4YHOIO
MIO3HAHUS.

XuMmus u 3710poBbe. JlekapcTBa, GepMEHThI, BUTAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOJBI.
[TpoGnemsbl, cBs3aHHbIE ¢ MPUMEHEHHMEM JIEKAPCTBEHHBIX MpenapaToB. BpeaHble NMpUBBIUKU U
dakTopbl, paspyllalolie 370pOBbe (KypeHHUe, YIOTpeOJIIeHHe ajKorojis, HapKOMaHus).
Panmonansnoe nutanue. ITuwesvie 0obasku. OcHo8bl nUUe8oU XUMUU.

Xumus B TIOBCETHEBHOW XU3HU. Moromue u yuctamue cpeactsa. Cpedocmea 6opbowl ¢
ObLIMOBLIMU ~ HACEKOMBIMU:  penenienmsl, uHcekmuyuovl. CpencTBa IJTUYHOM TMTHUEHBI H
kocmeTHku. [IpaBuna 6e3omacHoi pabOThl ¢ €IKUMHU, TOPIOYMMH M TOKCUYHBIMU BEILIECTBAMHU,
CpeAcTBaMu ObITOBOW XMMUHU.

XUMHS U CENhCKOE XO3SHCTBO. MUHEpalibHBIE W opraHudeckue ymaoopeHus. Cpenacrtsa
3aIIUTHI PACTCHU.

Xumuss W dHepretuka. [IpupojaHbBIE HMCTOYHUKHM YIIIEBOXOPONOB. IIpuponHbiii wu
NOMYTHBIH He(TAHON ras3bl, UX cOcTaB W ucrnoib3oBaHue. CoctaB HepTH U ee mepepaboTKa.
Hedrenpoaykrel. OxraHoBoe uucino OeH3zuHa. OxpaHa OKpyXarolied cpeabl IpU
HedTenepepabOTKe M TPAHCHOPTHPOBKE HE(TENMPOIYKTOB. AJIbTEpHATHBHBIE HCTOUYHUKHU
SHEPIHH.



Xumust B crpoutenbcTtBe. Llement. beron. Ilombop oNTUMambHBIX CTPOUTEIBHBIX

MaTepHaloB B MPAKTUYECKOMN AESITEIIBHOCTH YEJIOBEKA.

XUMHS U 3KOJIOTUs. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOUIEH Cpelbl U €ro MOCAEACTBHSL.

Oxpana ruapocdepsl, 1o4YBbl, aTMOchepsl, GI0psl U GayHbl OT XUMUYECKOTO 3arps3HEHHUS.

JleMoHCTpaumu.

e Mogenu HOHHBIX, AaTOMHBIX, MOJIEKYJSPHBIX M METAJUIMYECKUX KPUCTAILNIMYECKUX
PELETOK.

e Mogenu MOJEKYJ U30MEPOB U TOMOJIOTOB

e PaznuuHble TUIIBI XUMHUYECKUX PEAKLIUM, BUICOONBITH 10 OPraHUYECKOW XUMUU.

e OO0pasibl METAJUIOB U UX COEIMHEHUH, CIIJIaBOB.

e BsanmMopeiicTBre METAIOB C KUCIOPOJIOM, KHUCIOTAMH, BOJIOM.

e Jloka3aTenbCTBO aM(POTEPHOCTH AIFOMUHUS U €TI0 THIPOKCUIA.

e B3sanmopeiicTBue MeaM U Kelle3a ¢ KUCIOPOAOM; B3aUMOJEHCTBHUE MEIM U JKeJe3a C

KHCJIOTaMU (CepHasi, COJIsTHAs ).

[Tonyuenue runpokcunoB menu (I1I) u xpoma (L), okcuna meau.

B3aumMopeiicTBre OKCUIOB U TUJIPOKCUJOB METAIIOB C KUCIOTAMM.

JlokazaTenbcTBO amdorepHocTH coequHenuit xpoma(1ll)

OO0pa31bl HeMEeTaIoB.

Monenu KpucTallI4ecKuX PeméTok aimMasa u rpadura.

[lonyyenne ammuaka M XJIOPOBOJAOPOAA, PACTBOPEHUE HUX B BOJAE, J10KA3aTEIbCTBO

KHCJIOTHO-OCHOBHBIX CBOMCTB 3THUX BEIIECTB.

e (XuUraHue yriig U cepbl B KHUCIOPOJE, ONPENCICHHE XUMHUYECKUX CBOWCTB MPOIYKTOB
cropaHus. B3aummopneiicTBue ¢ MeIpHO KOHUEHTPUPOBAHHOW CEPHOM  KUCIOTBHI,
KOHIICHTPUPOBAHHOM M pa30aBIICHHON a30THOM KUCIIOTHI.

e OO0pasupbl cpeAcTB OBITOBON XUMUU, HHCTPYKIIMH 110 KX TPUMEHEHHUIO.

JlabopaTopHble ONBITHI.
1. V3yuenue BIUSHUS PA3IUUHBIX ()AaKTOPOB HA CKOPOCTh XUMHUECKHUX PEaKIIHii
OnpeneneHne peakiuy Cpeibl YHUBEPCATbHBIM HHIUKATOPOM.
3. Tunponus coneit.

N

IIpakT4yeckune padoThI
1. TlpuroroBieHue pacTBOPOB € 3aJaHHOW MOJIIPHOM KOHLEHTpaLUEn».
Pemenne skcriepuMeHTaNBHBIX 3a7a4 10 TeMe «MeTaib
3. Pemenne OKCIICPUMCHTAIIBHBIX 3aJa4 I10 TEMC «Hemertamie»

N

HanpasyieHusi NPOEKTHOM AeATEJbHOCTH 00y4YAKOIIUXCSH:

Hanpagnenuns npoexTHON Cpok Hasanue npoekra
JESATEIBHOCTH peannzanuu
06 ydaromuXxCs 10 kiace 11 kimace
1. TBopueckoe CEHTSIOph XHMHS BOKPYT HAc XHAMHS JIETOM
2. UccaenoBaTenbCckoe SHBaph Uccnenosanme cuera | MccnemoBanne BOIBI U3
KpaHa
arnpenb HUccnenosanune Uccnenosanue BOOLI U3
TIOYBbI peku
3. IIpakTuko- HOSIOpB- N3yuenne Yro ckpbiBaer
OpPUEHTUPOBAHHOE nexa0pb XUMHYECKHUX yIIaKOBKa
BEIIECTB B OBITY MPOJIYKTOB?




4 NudopmarmoHHoe MapT YuéHble XUMUKH AKTyabHbIE€ OTKPBITHS
XUMUHU.
5. UrpoBoe arnpesnb-Mai 3aHuMaTenbHas N3 gero caenanbl
XUMUS UTPYLIKU?
6.ConuaiabpHoe Mau Vrunuzanus Komy nyxxHa
IIOJIMMEPOB XUMHUS?

IIpoekTHpoBaHuUe coleP:KAHUS:

KomnnyectBo uacos
)
Ne i/ Pazgensl, TeMbI ABTOpCKas Paboqas
nmporpamma nmporpamma
10 ki1acc
Teopuss XMMHYECKOTO CTPOCHHUS  OPraHUYECKUX

1. |coemunenuii. [Ipupona xumMuueckux cpsize 3 4
2. YrieBoaopoib 9 10
3. Kucnopoacoaepikaniue opraHU4ecKue COeTMHCHUS 11 11
4, A3oTcoaepKaIe OpraHuYecKue COSAMHEHUS 5 5
5. | Xumus moJIMMepoB 6 4
Hroro B 10 knacce: 34 34

11 kaacc
IToBTOpenue kypca xumuu 10 xnacca 1 1
Teoperndyeckne 0OCHOBbI XMMHH 19 19
Heoprannueckas xumus 11 11
Hroro B 11 kiacce: 34 34

TemaTnueckoe IJIAHHPOBAHHE C oOIpeaejieHHEM OCHOBHBIX BH/I0B V‘leﬁHOﬁ

ACATECJIbHOCTH

Tembl, BXOaAIHUE B
JAHHBINA pa3aen

OcHoBHOE cogepkaHue
mo TeMmamM

XapakTepucTHKA OCHOBHBIX BUI0B
JNesiTeJIbHOCTH YYeHUKA (Ha ypOBHe
y4eOHBIX J1eiiCTBHI)

10 xaacc

Teopusi XHMHY€ECKOT0 CTPOEHHUSI OPraHnvecKux coeqnHenuii. [Ipupona xummnyecknx csizeid. (4 1)

Opranuyeckue  BENIECTBA.
[losBnenue u  pa3BUTHE
OpPraHMYeCcKOM XHUMHHU Kak
HayKH. XUMHYECKOE
CTPOCHHE  Kak  IOPSAOK
COCIMHEHUS aTOMOB B

1.IlpenmeT opraHu4ecKOl XUMHUH.
Teopust XUMHUYECKOTO CTPOSHUS
OpPTaHMYECKUX BEIICCTB.
2.0OCHOBHBIE MOJOKEHUS TEOPUHU
XUMHYECKOTO CTPOCHHS
OpPTaHMYECKUX COSAMHECHUN

OOBACHATDH, TOUEMY OPTraHUYECKYIO
XUMHUIO BBIJIEIWIN B OTAEIBbHBIA pa3ies
xumun. [lepedncnsaTe OCHOBHBIE
IIPEATNIOCHUIKYA BOZHUKHOBEHUS TEOPUU
XUMHUYECKOTO CTpOoeHHus. Paznuyars Tpu
OCHOBHBIX THIIA YIJIEPOAHOIO CKeJeTa:




MOJIGKYJIE  COTJIaCHO WX
BaJICHTHOCTH. OcHOBHBIC
MOJIOKEHUS TEOPUH
XHMUYECKOIO CTPOCHUS
OPTraHWYECKUX  COCAMHCHHI
A.M. Byrneposa.

VYraepoaHblii CKEJIET
OpraHuYeCcKOn MOJICKYJIBI.
Kparnocts XUMHYECKON
CBsI3U. 3aBHCHMOCTH CBOMCTB
BEIISCTB OT XHMHYECKOTO
CTPOCHUS MOJIEKYIL.

N3omepuss ©  HM30MEpBHIL.
[TousiTe 0 GQyHKIMOHATIBHON

rpyrmre. [TpuHIUTIBL
KJIacCU(UKALIAN
OpPraHUYeCKUX COCIUHCHHI.
Cucremarudeckas
MEXTyHApOTHAS
HOMEHKJIATYpa WM TPUHIUITBI
o0pazoBaHus Ha3BaHUU

OPraHWYECKUX COCIUHEHUH.
Mecto 178 3HAUCHHE
OpPraHWYeCcKOW  XHMHH B
CUCTEMEC €CTCCTBCHHBIX HaYK.

A.M. Bytneposa.

3. CocrostHHE HIIEKTPOHOB B
aToMe. DJeKTpOHHAas Mpupoja
XMMHYECKHX CBSI3EH B
OpPraHUYECKUX COCAUHEHUSIX.
4. Knaccudukanus coeTnHeHUN
OpraHUYECKHUX.
JemoncTpanuu. O6pasisi
OpPraHMYECKUX BEIIECTB U
Marepuanos. Mozenu MoJIeKy
OpPraHMYECKUX BEILECTB

Pa3BETBIEHHBIN, HEPA3BETBICHHBIN 1
nuKIudeckuii. OnpenensTh HaTnIne
aTOMOB YIJIepo/ia, BOJOPO/Ia U XJIopa B
OpraHuyYecKux BemecTBax. Pazmmuars
MOHSTHSI «dJIEKTPOHHAsA 000JI0UKa» U
«QIIEKTPOHHAs OpOuTaIby. M300paxars
ANIEKTPOHHbIE KOH(PUTYpALIUHA aTOMOB
AJIEMEHTOB 1-TO U 2-T0 MEPUOJIOB C
MTOMOMIBIO AJIEKTPOHHBIX U
rpaduUecKuX IEKTPOHHBIX (popmyi.
OOBACHATH MEXaHU3M 00pa30BaHUA U
0COOEHHOCTH G- U TT- CBSI3€H.
Onpenensars NPUHAIICKHOCTD
OpPTraHUYECKOTr0 BEUIeCTBA K TOMY WIIN
MHOMY KJIaccy MO CTPYKTYpHOI

dbopmyite

2. Yraesoaopoasi (10 4)

2.1. IlpenenpHble yTaeBOI0POAbI — alIKaHbI (2 1)

[IpenenbHbIe YTIEBOAOPOIBI
(amkanbl). Bo30yxxaéanoe
COCTOSTHUE aToMa YIJIepoJa.
['uGpuan3anusi aTOMHBIX
opOutaneit. 'omosnoru.
['omonoruyeckas pa3HOCTb.
I'omonornyeckwuii psia.
MexaynaponHas
HOMEHKJIATypa OpPTraHUYECKHUX
BelecTs. M3omepus
YIJIEPOAHOrO CKEJeTa.
Peakmuu 3amenieHust
(ramoreHupoBaHue),
JETUPUPOBAHUS,
M30MEpHU3aIHU ATKAHOB.
[lenHble peakuu.
CBOOOIHBIE paiuKaIbI.
["asniorenonpoun3BoIHbIE
AJTKaHOB

5. DIEeKTpOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
aJIKaHOB. [ 'OMOJIOrH ¥ U30MEPBI
AJIKaHOB.

6. MeTtan — npocrennmii
MpEeACTaBUTENb AJIKAHOB.
JdemoncTpauuu. OTHOIICHHE
AJIKaHOB K KUCJIOTaM, IIeJI04aM
pacTBOpy NepMaHTaHaTa Kajaus U
OpoMHOI BoE.

JIaGopaTopHbIii ONbIT.
H3roroBnenue Moaenein MOiIeKyn
YIJIEBOJIOPOJOB

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHHME MOJIEKYJI AJIKAHOB HA OCHOBE
MPEJICTaBICHUH O ruOpuAn3aIU
opOuTasieit aroma yriepoja.
N3roraBnuBath MOJI€IN MOJIEKYJI
QJIKAaHOB, PYKOBOJICTBYSICh TEOpUEN
XUMHUYECKOTO CTPOEHUSI OPraHuYeCKUX
BeniecTB. OTIMYaTh TOMOJIOTH OT
n3omepoB. Ha3pIBaTh ankaHbl MO
MEXyHapOAHON HOMEHKJIAType.
CocTaBnaTh ypaBHEHUS XUMHUECKUX
peaxkui, XapakTepU3yOLIIX
XUMHUYECKHE CBOMCTBA METAHA U €T0
rOMOJIOTOB. Pemare pacuérHsle 3a1aun
Ha BBIBOJ] (JOPMYJIbI OPraHUYECKOTO
BElIECTBA

2.2. HenpenenbHbIE YTIEBOIOPOABI (aJTKEHBI, aTKaIHUCeHBI U alTKUHBI) (4 9)




Kpartnsie cBs3mu.
HenpenensHueie
yIIeBOAOPOAbI. AJIKEHBI. SP -
['mOpunnzanus. OTeH
(atunen). Mzomepus
MOJIOKEHUS IBOMHOM CBSA3U.
[TpocTpancTBeHHas
uzomepus (cTepeo-
uzomepusi). Peakuun
MIPUCOCTUHECHUS
(rumpupoBaHuUE,
rajioreHupoBaHue,
TUApaTalys), OKUCICHUS U
MOJIMMEPU3AIUU ATTKEHOB.
BricokoMouekysipHbIe
coequHeHus. KauecTBeHHbIE
peaKIuu Ha JBOMHYIO CBA3b.
Ankanuensl (IMEHOBbBIC
yriaeBoaopoasl). JJuBuHun
(Oyramuen-1,3). M3onpen (2-
MeTwioyTaauen-1,3).
ConpsikEHHbBIE TBOMHBIC
cBs3u. Peaknun
MPUCOCANHECHHUS
(ramoreHupoBaHUA) U
MOJIMMEPU3AIIH ATTKAHCHOB.
AneruneH (3TUH).
MesxkiaccoBasi H30MepHsl.
sp-I'ubpuau3zanus
AIIEKTPOHHBIX OpOUTANIEH.
Peakuuu npucoenuuenus,
OKHUCJICHUS U
MOJIMMEPU3AIUHY AJTKHHOB

7. HenpenenbHbIE YTIE€BOIOPOIbI.

AJKEeHBI: CTPOEHUE MOJIEKYI,
TOMOJIOTHSI U U30MEPHS.

8. Ilpaxmuueckas paboma 1
«[lony4yeHue 3TUIIEHA U OIBITHI C
HUAM.

9. AnkanueHsl.

10. AnietusieH ¥ ero roMOJIOTH.
Jdemoncrpanuu. Mojaenu
MOJIEKYJI TOMOJIOT'OB U H30MEPOB.
[Tonydenue aneruieHa
KapOUHBIM CIIOCOOOM.
B3anmopeiicTBue aneruieHa ¢
pacTBOpOM IlepMaHraHaTa Kajus
u 6poMHoO# Bojoi. ['openue
anerwieHa. Paznoxxenue kayuyka
IIPY HarPEBaHUU U UCTIbITAHHUE
MIPOJYKTOB Pa3JI0KEHHUS.
3HaKOMCTBO C 00pa3namu

KayuyKOB

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbI ATHIIEHA HA
OCHOBE MPEJCTABICHUHN O
rUOpUAM3AIHA AaTOMHBIX OpOUTaAICH
yraepoaa. 300paxaTsh CTpyKTypHbBIE
(OpMYyIIbI ATKEHOB U X U30MEPOB,
HA3bIBATh AJIKEHBI 10 MEXKIYHAPOIHOMN
HOMEHKJIAType, COCTABIATH (POPMYIIBI
QJIKEHOB I10 UX Ha3BaHUSM.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaxiui, XapakTepu3youmx
XMMHYECKHE CBOMCTBA AJIKEHOB.
[Tonyudars 3TuneH. Jloka3biBaTh
HENPEIEIbHBIN XapaKTep 3THUIICHA C
MOMOIIbIO0 KAYECTBEHHON pPeaKINK Ha
KpatHble CBs3U. COCTaBJIATh YpaBHEHUS
XUMHUYECKUX PEaKIIHid,
XapaKTEPHUIYIOMINX HETPEAETbHBIN
xapakrtep ajnkaaueHoB. OObsICHATH SP-
rUOpUAU3AIHIO U POCTPAHCTBEHHOE
CTPOEHHME MOJIEKYJIbl allETHIICHA,
HA3bIBATh TOMOJIOTH alleTUJICHA 110
MEXIyHApOAHOU HOMEHKIIATYPE,
COCTaBJISITh YPaBHEHHS pPEaKLIUid,
XapaKTEPUIYIOMINX XUMUYECKHE
CBOICTBa alleTUJICHA

2.3. Apensl (apomMaTHUECKHE YIIEBOIOPObI) (2 1)

Apensl (apomaTHueckue
yraeBoopoasl). benson.
benzonbHoe kob110. Tomyos.
N3omepus 3amectuteneil.
Peaknnn 3amerenns
(ramoreHupoBaHHE,
HUTPOBAHUE), OKUCIICHUS U
MPUCOEIUHEHHS] APEHOB.
IMectunuael. I'eneTnueckas
CBSI3b APEHOB C JIPYTUMHU
YIJIEBOAOPOJAMU

11. beHzon u ero roMoJIory.
CaoiicTBa 6eH301a U €ro
TOMOJIOTOB.

12. Tonyon. Hzomepus
3amecmumeneu.

JemoncTpanuu. bensoun kak
pactBopuTenb. ['openue 6eH3ona.
OtHomenue 6eH30ma K OpOMHOM
BOJIC ¥ pacTBOPY IepMaHTaHaTa
kaust. OKUCIIeHue Toyosia

OOBACHATD ANEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbl O€H30171a.

N300paxkaTb CTPYKTYpHYIO (OpMYITy
OeH30J1a IByMs CIIocoOamHu.
OOBACHATH, KaK CBOMCTBA OEH30I1a
00yCIIOBJIEHBI CTPOCHHUEM €TI0
MOJICKYJIBI.

CocTaBisiTh ypaBHEHUS PEAKIU,
XapaKTepU3YIOIUX XUMUIECKHE
CBOMCTBa OEH30J1a M €T0 TOMOJIOTOB

2.4. IIpupoHbIE UCTOYHUKH U TIepepaboTKa yrieBo10poIoB (2 u)

[Tpupoausrii ra3z. Hedrs.
[TorryTHBIE HEDTSIHBIE TA3BI.
KaMeHHBIi1 yrons.
[leperonka HedTH.

13. IlpupoaHbie HCTOYHUKH
yrieBonopoaos. [lepepaboTka
HePTH.

14. KonTpoabHas padora 1 no

XapakTepu30BaTh COCTaB MPUPOIHOTO
ra3a 1 MonyTHbIX HE(TAHBIX T'a30B.
XapakTepu30oBaTh CIIOCOOBI
nepepadoTku HePTH. OOBACHATH




PexTudukanuonnas
KOJIOHHA. beH3uH. JIurpouH.
Kepocun. Kpekunr
HedTenpoaykros. [Tuponus

TeMaM «Teoprst XUMUUYECKOTO
CTPOCHHS OPTaHUYECKUX
COCAMHEHUIN», «YTIEBOIOPOIBI».
JlaGopaTopHbIii ONBIT.
O3HakomIIeHHE ¢ 00pa3aMu
IPOAYKTOB HedTenepepaboTKu

oTiHYre OCH3MHA IPSMOM MEPEerOHKU
OT KPEKHHT - OCH3UHA.

3. Kucsopoacoaep:xamue opranudeckue coequuenus (11 49)

3.1. Criupter 1 penosl (3 1)

Kucnopoxncoaep:xamne
OpraHUYECKHUEe COCTUHEHUSI.
OpnHoaTOMHBIE NPEEIbHbIE
cnupThl. OyHKIMOHATBHAS
rpyIma cnupToB. MeTaHomn
(METHIJIOBBIN CIIUPT). DTaHOJ
(3TUIIOBBIN CIIUPT).
[TepBUYHBIN, BTOPUYHBIN 1

TPETUYHBIA aTOMBI yriepoaa.

Bonoponnas cBs3b.
CnuproBoe OposkeHue.
®epmenTtsl. Bogopoansie
CBSA3U. AJIKOTOJIM3M.
MHOroaroMHsbI€ CIIUPTHI.
OTUIEHITIMKOIIb. | TuiepuH.
KauecTBenHas peakuus Ha
MHOT'OaTOMHBIE CITUPTBHI.
®eHoubl. ApoMaTHYECKHe
cnupthl. KauecTBeHHas
peakius Ha GheHoT

15. OnHoaTOMHBIE NIpEEIbHBIE
CIIUPTHL.

[Tonydyenue, xuMuuecKue
CBOMCTBA U IPUMEHEHUE
OJIHOATOMHBIX TIPEACIIbHBIX
CIIUPTOB.

16. MHOroaToMHbI€ CIIUPTHI.
17. ®eHonbl U apoMaTHYECKHUE
CIIUPTHL.

JlaGopaTopHble ONBITHI.
OxucneHue 3TaHoj1a OKCHJIOM
meau(IT). PactBopenue
[JIMLIEPUHA B BOJIE U PEAKLUS €r0
¢ runpokcugom meau(Il).
XuMHYecKue CBOMCTBa (heHoIa

N3o06paxats 001IyIo popMyy
OJTHOATOMHBIX MPEEIbHBIX CIIUPTOB.
OOBsicHATH 00pa30oBaHUE BOIOPOIHOM
CBSI3U U €€ BIUSAHUE HA PU3NYECKUE
cBoiicTBa ciupToB. COCTABIIATH
CTPYKTYpHBIE (POPMYJIIBI CHUPTOB U UX
HU30MEPOB, HA3bIBATh CITUPTHI 1O
MeXIyHapOAHONH HOMEHKIIAType.
OOBSCHATH 3aBUCUMOCTh CBOICTB
CHHUPTOB OT HANUYMS PYHKIIMOHATBHON
rpynisl (-OH). CoctaBisiTh ypaBHEHUsI
peaxiui, XxapakTepu3yIouX CBONCTBA
CHUPTOB U UX MPUMEHEHHUE.
XapakTepu30BaTh (PU3NOIOTHUECKOE
JeiCTBHE METaHOJIa U 3TaHOJIa.
CocTaBisATh ypaBHEHUS PEaKIIUi,
XapaKTepU3yIOIIUX CBOWCTBA
MHOTOQTOMHBIX CITHPTOB, U TIPOBOIUTH
KaueCTBEHHYIO PEaKIMIO Ha
MHOT'0aTOMHBIE CTUPTHI. OOBICHITH
3aBHCHMOCTH CBOWCTB (heHoIa OT
CTPOCHUS €T0 MOJIEKYJIBI, B3aUMHOE
BIIUSTHUE aTOMOB B MOJICKYJIE Ha
npumepe penosa. CocTaBisATh
YpaBHEHHUS PEaKIuii,
XapaKTePU3YIOMINX XUMHICCKUE
cBOIicTBa (heHoa

3.2. Anpaerusibl, KETOHBI U KapOOHOBBIE KUCIOTHI (3 1)

KapOoHunbpHbIE COSTMHEHHUS.
Kap6ouuibHas rpynna.
AnpaeruaHas rpymnma.
Anbnernnsl. KeToHbI.
Peakmuu okucneHus u
MIPUCOCTUHEHHMSI AJIbJICTHIOB.
KauecTBeHHBIE peakIiy Ha
anpaeruabsl. KapOoHoBbie
kucnotel. KapOokcunpHas
rpynna (kapOookcorpymnra).
OIHOOCHOBHBIE IIPE/IETbHBIE
KapOOHOBBIEC KHCIIOTHI.

18. KapOoHWIIbHBIE COEeTMHEHUS
— aNbJIETUBI U KETOHBI.
CaoiicTBa 1 NpUMEHEHUE
aJTbJACTUIOB.

19. KapOoHOBBIE KHUCIIOTHI.
XHUMUYECKUE CBOKCTBA U
MIPUMEHEHHUE OJHOOCHOBHBIX

MpeiedbHbIX KapOOHOBBIX KHCIIOT.

20. IIpakmuueckasn paboma 2
«[Tomyuenne u cBOMCTBa
KapOOHOBBIX KUCIIOT».
JdemoncTpanuu. PactBopenue B

CoctaBisits (hopMysIbl H30MEPOB U
TOMOJIOTOB aJIbJAETHJIOB U HA3bIBATh UX
10 MEXKIYHApPOIHON HOMEHKIIATYpE.
OOBACHATH 3aBUCUMOCTh CBOWCTB
QJIBJIETUJIOB OT CTPOEHUS UX
¢dbyHKIIMOHAIBHOU Ipynmbl. [IpoBoauTh
KAueCTBEHHBIE PEAKIIMH HA aJIbJAECTUBI.
CocCTaBisATh ypaBHEHUS PEAKLIN,
XapaKTEepU3YIOIIHUX CBOWCTBA
anpserns1oB. CocTtaBisiTh GOPMYJIbI
M30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHMCJIOT ¥ Ha3bIBaTh UX MO




MypaBbrHas KUCIOTA.
VYKcycHast Kuciaota. ALeTarbl

alleTOHe Pa3InYHbIX
OpPTaHMYECKUX BEIIECTB.
JlabopaTropHble ONBITHI.
Oxucnenue MeraHas (3TaHass)
okcuaom cepedpa(l). Okucrienue
MeTaHas (3TaHalis)
ruapokcuaoM meau (I1)

MEXIYHAPOAHOW HOMEHKIIATYpE.
OOBSACHATH 3aBUCUMOCTh CBOMCTB
KapOOHOBBIX KUCJIOT OT HAIUYUS
¢ynkunonansHo# rpynmsl (-COOH).
CocTtaBisiTh ypaBHEHUS PEaKIU,
XapaKTEPU3YIOLINX CBOMCTBA
KapOOHOBBIX KUCIOT. [lonydars
YKCYCHYIO KHCIIOTY U JIOKa3bIBaTh, YTO
3TO BEIIECTBO OTHOCHUTCS K KJIacCy
kucaoT. OTnyaTh MypaBbUHYIO
KHUCJIOTY OT YKCYCHOU C IIOMOIIBIO
XUMUYECKUX PEAKLUN.

3.3. Cnoxnble 3¢upsl. XKups (2 1)

Crnoxuble 3¢upsl. Peakuus
stepudukamnmn. [lenounoi
THJIPOJIA3 CII0XKHOTO 3dupa
(ombueHue). XKupsl.
CuHTeTH4eCcKe MOIOIIIE
CpeicCTBa.

21. CrnoxHsbie 3pupsbl.

22. XKupsl. Morouiue cpeacrTaa.
JemoncTpamuu. O6pasiis
MOIOIIIUX W YUCTAIIUX CPECTB.
JlabGopaTropHble ONBITHI.
PactBOpUMOCTB KUPOB,
JI0Ka3aTeNbCTBO UX
HEIpeJIebHOI0 XapakTepa,
oMbUIeHHE KUPOB. CpaBHEHHE
CBOMCTB MbUIA U CUHTETUYECKHUX
MOIOIIMX CPEJCTB

CocTaBiaTh ypaBHEHUS PEAKIIHii
stepudukanmu. OObSICHITH
OMOJIOTUYECKYIO POJIb )KUPOB.
CobmronaTh npaBuiia 6€3011acHOTO
0OpalleHus CO CPeACTBaMU OBITOBOM
XUMHU

3.4. Yrnesoas! (3 1)

VYrieBoasl. MoHOCaxapHIbl.
I'mroko3a. @pykro3a.
Onurocaxapuipbl.
Hucaxapunpl. Caxapo3a.
[Tonucaxapuasl. Kpaxma.
I'mukoren. Peakuus
MOJINKOHJCHCALINH.
KauecTBenHas peakuus Ha
KkpaxmMai. Llemnronosa.
ALeTHILEITI0N03a.
Knaccudukanus BonokoH

23. YrneBopsl. [moko3a.
Omnurocaxapuel. Caxaposa.
24. Tlonucaxapuasl. Kpaxmai.
Iemnrono3a.

25. Ilpakmuyeckas paboma 3
«Pemienne 3KCrepuMeHTaIbHbIX
3a/1a4 Ha MOJIy4YEHUE U
pacrno3HaBaHHe OpraHUYEeCKUX
BELIECTB.

JlaGopaTopHble ONBITHI.
CBolicTBa IIIIOKO3BI KaKk
aJbJIeTUI0CIIUPTA.
B3anmoneiicTBre caxapossl C
THUIPOKCUIOM KaJbLIMsL.
[IpuroroBnenne kpaxmMaiabHOTO
KJIEHCTepa U B3aUMOJIEUCTBHE C
rogom. ['maponus kpaxmana.
O3HakomiieHHEe ¢ 0Opa3Lamu
MIPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH

OOBACHATH OMOIOTUYECKYIO POJIb
TIIOKO3b1. [IpakTHdeckn q0Ka3pIBaTh
HaJInyue QyHKIMOHAIBHBIX IPYII B
MOJIEKYJI€ TJIFOKO3BI.

OOBACHATD, KaK CBOWCTBA CaXapo3bl
CBSI3aHBI C HATMYUEM (DYHKIIHOHATBHBIX
rpymnm B €€ MOJIeKyJe, U Ha3blBaTh
00J1acTH MPUMEHEHHUS CaXxapo3bl.
CocTaBisiTh ypaBHEHUs peakuui,
XapaKTEePU3YIOLINX CBOMCTBA CaXxapo3bl.
CocTaBisiTh ypaBHEHHUs peakLuit
TUPOJIM3a Kpaxmaia u
MOJMKOH/ICHCAI[TH MOHOCaXapH/I0B.
[TpoBOIUTH KAUECTBEHHYIO PEAKINIO Ha
Kpaxmait

4. A3oTcoaeprxkaiiue opranudyeckue coequHenus (5 1)

A3zoTcoaepikaiue
OpPTaHWYECKHUE COCTUHEHUS.

26. AMUHEL
27. AMuHOKUCIIOTHL. benku.

CocTaBiATh ypaBHEHUs PpEaKLUH,
XapaKTepU3yIOIIHUX CBOWCTBa aMUHOB.




AMuHBI. AMHHOTpYMIIA.
AHUIUH. AMUHOKHUCIIOTHI.
bunonspHeiii HOH.
[lentunnas (aMuHast)
rpynna. [lentuanas
(amuanas) cBs3b. [lentuas.
[omunentuael. I nunud.
Benku. Ctpykrypa GenkoBoi
MOJIEKYJIbI (TIepBUYHAs,
BTOPHUYHAsSI, TPETUYHAS,
yeTBepTUYHast). JleHarypanus
u ruaponu3 6enkoB. L[BeTHbIC
peakiu Ha OCJIKH.
A3zoTcoaepikaiue
TeTepOLMKINYECKUE
coenuHenus. [lupunun.
[Tuppou. ITupumuaus.
IIypun. A3otucTsie
ocHoBaHus. HykinenHoBsle
KUCTOThl. HykiaeoTuasl.
KomnnemeHnrapubie
A30THCTbIE OCHOBAHHUSI.
dapMakoIornyecKass XuMus

28. Azorcoaeprkarue
TeTePOLMKINYECKUE COCTUHEHHUS.
HyxnenHoBble KHCIOTHI.

29. Xumust 1 310pOBbE YETIOBEKA.
30. KonrpoJbHas padora 2 1o
temam «Kuciopoacoaepxaiue
OpraHUYECKUE COCAMHECHHUS,
«A30TCcozIepKALLUE OPTaHUYECKUE
COETUHEHUS.

JlaGopaTopHblii onbIT. [[BeTHBIC
peakiuu Ha OenKH

OOBACHATH 3aBUCUMOCTh CBOWCTB
AMUHOKHCIIOT OT CTPOCHHUSI X
GbyHKIIMOHATBHBIX TpyIil. Ha3eiBaTh
AMUHOKHCIIOTBl 10 MEXyHapOIHOU
HOMEHKJIATYpe M COCTaBIIATH
YpPaBHEHUSI PEaKLUH,
XapaKTEepU3YIOIIUX UX CBOICTBA.
OOBACHATH OMOJOTUIECKYIO POITh
OENKOB U UX MPEeBpaICHUI B
opranusme. [IpoBoauTh LIBETHBIE
peaxkiuu Ha OeNKH.

OOBACHATH OMOJOTUIECKYIO POJTh
HYKJIEMHOBBIX KHCJIOT.
ITonb30BaTbCs HHCTPYKLUEH K
JIEKapCTBEHHBIM IperapaTam

5. Xumus nosumepos (4 1)

[Tomumepsl. CrerneHb
nosuMepusanuu. Monomep.
CTpyKTypHOE 3BEHO.
TepMorulacTu4HbIE
MOJIUMEPBI.
CrepeoperyinspHeie
nosmmMepsl. [lonuaTunen.
[HonunponumieH.
[TonmurerpadTopaTiiieH.
TepMopeakTHBHBIE
MOJIUMEPBI.
denonopopmanbaeruIHbIe
cMmoutbl. Ilmactmaccsl.
®enHomnacTsl. AMHHOIUIACTHI.
ITenonnactsl. [IpupoaHblit
Kayuyyk. Pesuna. D00HHUT.
CHUHTETHYECKHE KAYIyKH.
CuHTeTn4ecKe BOJIOKHA.
Kanpos.

31. CuHTETHYECKHE TIOJIMMEPHI.
KonpeHncanoHHble NOIMMEpBHI.
[IenomnnacTsl.

32. Ilpaxmuueckas paboma 4
«Pacno3HaBanue mactMacc u
BOJIOKOHY.

33. Opranunueckasi XuMus,
YeJIOBEK U IIPUPOJIA.

34. VIToroBblil ypoK 10 Kypcy
xumu 10 kiacca.
Jemonctpanun. O0Opasis!
IJ1aCTMACC, CHHTETUYECKUX
Kay4yKOB U CHHTETUYECKUX
BOJIOKOH.

JlaGopaTopHbIii ONBIT.
CBoiicTBa KarpoHa.

3anuchiBaTh ypaBHEHUS pEeaKLIMii
IIOJINMEpHU3aL1H. 3al1ChIBaTh
YPaBHEHUS pEaKIUi
MOJIMKOHACHCauK. Pacniosnasarts
OpPraHMYECKUE BEILECTBA, HMCIIONb3Ys
KaueCTBEHHBIC PEAKLIUU

11 kiaace

1. IloBTOpeHue kypca xumuu 10
kiacca (1 q)

1. TeopeTruveckue oCHOBbI Xumuu (19 v)




1.1. Baxxneinme XuMUYECKHE TTOHATHS U 3aKOHBI (4 1)

XUMHUYECKUN 3IIEMEHT.
ATOMHBIN HOMEP.
MaccoBoe uncno. Hykiupl.
Pagnonyxnuael. M30Tomsl.
3aKOH COXpaHEHHsI MacCChl
BELIECTB. 3aKOH COXPaHEHUS
U TIPEBpAIlCHUS SHEPTUH.
JledexT macchl.
[lepuoanueckuii 3aK0OH.
DnexkTpoHHas KOH(UTypanusi.
['padmyeckas >neKTpoHHAs
dopmyna. s-, p-, d-u f-
OnemeHTsl. JlaHTaHOUABI.
AxTtunonabl. VMckyccTBeHHO
MOJTy4YEHHBIE DJIEMEHTHI.
Banentnocts. Bonopoansie
COEIMHEHUS

2. XUMUYECKUH 3JIEMEHT.
Hyxnuael. U3otormbl. 3akoHbI
COXPAHEHUS MacChl U SHEPTHUU B
XHMHH.

3. Ileppoanyeckuii 3aKkoH.
Pacnipenenenue 351€KTpOHOB B
aToMax 3JIEMEHTOB MaJbIX U
OOJIBIINUX TIEPUOJIOB.

4. ITonoxxeHue B NepUOINIECKOMN
cUCTEME BOAOPO/Ia, JaHTAHOUIOB,
AKTUHOHUJIOB Y UCKYCCTBEHHO
MOJTYYEHHBIX 3JIEMEHTOB.

5. BanneHTHOCTh U BaJCHTHBIC
BO3MOKHOCTH aTOMOB

[lepeuncnars BakHeume
XapaKTEPUCTUKU XUMUYECKOTO
anemeHTa. OOBSCHATH pa3inyie MEeXKIY
MOHATUSIMU «XUMUYECKUI IIEMEHT»,
CHYKIHI», «130TO». [IpumMeHsaTh
3aKOH COXPaHEHMs MacChl BELIECTB MPU
COCTaBJICHUH YPAaBHEHHH XUMHUECKHUX
peakuuii. OnpenenasT MAKCUMaJIbHO
BO3MO>KHOE YHCJIO AJIEKTPOHOB Ha
SHEPreTUYECKOM YpOBHE. 3aliChIBaTh
rpaduyeckue 3JeKTPOHHbIE (POPMYIIbI
S-, p- u d-3;eMeHTOB. XapaKkTepu3oBaTh
MOPSAIOK 3aMOJTHEHUS JIEKTPOHAMU
SHEPIreTUYECKUX YPOBHEU U
nonypoBHel B atroMax. OObICHSTH, B
4EM 3aKITI09aeTCsl PU3NIECKUN CMBICTT
MOHSTHSI «BATIEHTHOCTHY. OOBIACHATD,
4YeM ONPEIEIISIOTCS BAJICHTHBIE
BO3MO>XHOCTH aTOMOB Pa3HbIX
aneMeHTOB. COCTaBIIATh Tpaduyeckue
ANEKTPOHHBIE (POPMYIIBI a30Ta,
dbocdopa, KuCIOpOIA U CEPHI, @ TAKIKE
XapaKkTepu30BaTh U3MEHEHHSI PAJHYCOB
aTOMOB XMMMYECKUX 3JIEMEHTOB I10
nepuoaam u A-Tpymnmnam
MIePUOINYECKON TaOIHIIBI

1.2. Crpoenue Bemiectna (3 )

HNonnas cBsa3p. KoBaneHTHas
(moJisipHAs U HETIOJIIpHAs)
CBSI3b. DJIEKTPOHHAS
dopmyna.

Merannuueckas CBA3b.
BonoponHas cBs3b.
['uOpuan3anust aTOMHBIX
opb6uraneit. Kpucranmnsr:
aTOMHBIE, MOJIEKYJISIPHBIE,
VOHHBIE, METAJUINYECKUE.
DnemMeHTapHas suerka.
[Tomumopdusm.
[Tonmumopdubie
MOIUPUKAIMU. AJITOTPOIIHS.
N3omepus. ['omosnorus.
XUMHUYECKUN CUHTE3

6. OCHOBHBIC BH/JIBI
XUMHUYECKOM CBsi3U. MloHHas u
KOBAJICHTHAS CBA3b.
Meraunueckas CBs3b.
Bonopoanas cBs3b.

7. IIpocTpaHCTBEHHOE CTPOECHUE
MOJIEKYJL.

8. CTpoeHue KpucCTalioB.
Kpucramnmueckue pemérku.
[Ipuunnbl MHOTOOOpa3Us
BemiecTB. JleMoHCTpanMu.
Mopenu HOHHBIX, AaTOMHBIX,
MOJIEKYJIIPHBIX M
METaJUIMYECKUX
KPUCTAJUIMYECKUX PELIETOK.
Moaenu MONEKY U30MEPOB U
TOMOJIOTOB

OOBACHATH MEXaHU3M 00pa30BaHUS
MOHHOW U KOBAJICHTHOM CBSI3U U
O0COOEHHOCTH (PU3UYECKUX CBOMCTB
MOHHBIX U KOBAJIEHTHBIX COCANHEHUM.
CocTaBiaTh AJIEKTPOHHBIE POPMYJIBI
MOJIEKYJI KOBJICHTHBIX COE€IMHEHUM.
OOBACHATH MEXaHU3M 00pa30BaHUS
BOJIOPOJIHOM M METAJUIMYECKOMN CBA3EMN
Y 3aBUCUMOCTH CBOMCTB BEIIIECTBA OT
BUJIa XUMUYECKOH CBA3U. OOBICHATH
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OpraHUYEeCKUX U HEOPTaHUUYECKUX
COEIMHEHHH C TTIOMOIIILIO
MPEJICTABICHUIA O THOPUIN3AIUU
op6uTtaneii. OOBACHITH 3aBUCUMOCTD
CBOMCTB BELIECTBA OT THUIA €TO
KPHUCTAJUTMYECKON PEIETKH.
OOBACHATH MPUYUHBI MHOTOOOPA3uUs
BEIIIECTB

1.3. Xumnueckue peakuuu (3 4

)

OKHUCIATEIHLHO-
BOCCTAaHOBUTEIILHEIE
peakuuu. Peakuyn

9. Knmaccudukamnus XuMHIecKux
peaKuuid.
10. CKOpOCTh XUMHYECKHUX

[lepeuncnare mHpu3HAKH, IO
KOTOPBIM  KJIacCU(UIHPYIOT
XUMHUYECKHE PEAKIINH.




Pa3oXKEHUs], COEIUHEHNUS,
3aMeILeHMs, 00OMEHA.
DK30TepMUYECKHE U
SHIOTEPMUUYECKHE PEAKIIHH.
OOpatumbie 1 HEOOpaTUMBIS
peakuuu. TernoBoii ekt
peakuuu. 3akoH ['ecca.
TepMoxumMuueckue
ypaBHeHus. Temiora
obpazoBanus. Temnora
cropanus. CkopocTb
XUMHUYECKOW PEaKIUU.
AKTUBHUPOBAaHHBIN KOMILIEKC.
3aKoH ACUCTBYIOMIMX Macc.
Kunernueckoe ypaBHeHUE
peakuun. Karanuszarop.
Nuru6urop. 'oMoreHHBIH U
reTepOreHHbIN KaTalus3.
Karanutrueckue peakuuu.
XHUMHYECKOE pAaBHOBECHE.
ITpunnun Jle Hlarense

peakuuii. Karanus.

11. Xumnueckoe paBHOBECHUE U
YCIIOBUS €r0 CMEILECHUSI.
JemoncTpanuu. Pazminunsie
TUIBI XUMHYECKUX PEaKLIUi,
BUJICOOTIBITHI 10 OPTaHMYECKON
XUMHH.

JlaGopaTopHBbIii ONBIT.
W3ydenue BIusSHUS pa3InIHbIX
(hakTOpoB HA CKOPOCTH
XUMHYECKHUX PEaKIIHii

OOBACHATDH CYIIIHOCTh XUMUYECKOM
peakiuu. COCTaBISATh ypaBHEHUS
XUMHUYECKUX PEaKIHii, OTHOCSIIUXCS K
onpenenéaHomy tuiy. OOBICHATH
BJIUSTHUE KOHIICHTPAIIUii peareHToB Ha
CKOPOCTh TOMOT€HHBIX U T€TEPOTCHHBIX
peaknuii. OOBACHITH BIHSHUE
pa3IuYHBIX (DAKTOPOB HA CKOPOCTH
XMMHUYECKOHN peaklluu, a TaKxKe
3Ha4YE€HHE MPUMEHECHHS KaTaau3aTopOB
Y UHTUOUTOPOB Ha MPAKTHKE.
OOBSACHATH BIUSHUE H3MCHCHHUS
KOHIEHTPALUU OJTHOTO U3
pearupyronux BeecTB, TEMIEpPaTypsl
U JIaBJICHUS HA CMEILEHUE XUMUYECKOTO
paBHOBECHsI

1.4. PactBops! (5 4)

JucniepcHble CUCTEMBI.
PacTtBoOpbL.
['pyboauciepcHbIEC CHCTEMBI
(cycnieH3uu | SMYIIbCUN).
Komnouniabie pacTBOpsI
(30mm). Aspozonu. MomnsipHast
KOHIICHTpAIIUS.
ONEKTPOIUTBHI.
DIEeKTPOTUTHIECKAS
mucconuanus. CTeneHb
nuccounanuu. KoHcranTa
auccoumranuu. BomopoaHsiit
nokasareinb. Peaknnn
noHHOTO oOMeHa. ['maponus
OpTraHUYECKHUX BEIIECTB.
I'upponus conen

12. lucnepcHbie CUCTEMBI.

13. CriocoObl  BBIpaKEHUS
KOHLIEHTPALUU PacTBOPOB.

14. Ilpakmuuecxas paboma 1
«IIpuroroBiieHrE paCTBOPOB C
3aIaHHOU MOJISIPHOU
KOHIEHTPALHE».

15. DnexkrponuTuyeckas
nucconuanys. Bogopoasslii
noKasareib. Peakiuy HoHHOTO
oOMeHa.

16. I'maponns opraHn4eckux u
HEOPraHUYECKUX COCTUHEHUH.
JlabopaTopHbIe ONbITHI.
Ormpezenienne peakifuu Cpebl

YHUBCPCAJIbHBIM NHIAUKATOPOM.

I'mpponus conen

XapakTepHu30BaTh CBOMCTBA Pa3INYHBIX
BHJIOB JIUCIIEPCHBIX CUCTEM, YKa3bIBAaTh
IIPUYMHBI KOATYJISIIUHU KOJUIOUOB U
3HAYEHUE ITOrO sIBJIeHUA. Pemars
3a/1a4¥ Ha IPUTOTOBJIEHUE PacTBOpa
ONpeaeNEHHON MOJISIPHOU
KOHIIEHTpaluu. [ 0TOBUTE pacTBOp
3aJJaHHOW MOJISIPHOM KOHLIEHTPALIHN.
OOBACHATDH, TOYEMY PACTBOPHI BEIIECTB
C MOHHOM Y KOBAJIEHTHOM IOJISIPHOMN
CBA3BIO MPOBOJAT JJIEKTPUUECKHUN TOK.
Omnpenensars pH cpensl ¢ OMoOIIbIO
YHUBEPCAIBHOIO UHAUKATOPA.
OOBACHATH € MO3ULUI TEOPUH
AEKTPOJUTUYECKON JUCCOLMALIUN
CYUIHOCTb XMMHUYECKHUX PEaKLUi,
IIPOTEKAIOIINX B BOJAHOMU CpeJie.
CocTaBiATh NOJIHBIE M COKpAlllEHHBIE
MOHHbBIE YPaBHEHUS pEaKIINid,
XapaKTEpPU3YIOIINX OCHOBHBIE CBOMCTBA
BAKHEUIINX KJIACCOB HEOPTaHUYECKUX
coequHeH. OnpenensaTh peakLnio
Cpellbl pacTBOpa COJI B BOJIE.
CocTaBiATh ypaBHEHUS PEAKIIUI
THUAPOJIN3a OPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB

1.5. DnekTpoxuMuyeckue peakuuu (4 9)

['annBaHMYECKUIT DJIEMEHT.
Onektpoasl. AHon. Katon.

17. XuMuueckme UCTOYHUKHU
TOKa. Ps cTaHmapTHBIX

OOBACHATH MPUHIUI PAaOOTHI
raJbBaHMYECKOTO JIEMEHTA.




AxkymynsaTop. TONIMBHBINA
AIIEMEHT. DJIEKTPOXUMUSI.
Psn cranpapTHBIX
AJIEKTPOJIHBIX TOTEHLUAJIOB.
CranzmapTHbIe YCIOBHUS.
CraHapTHBII BOJOPOIHBIN
anektpoa. Kopposus
METAJJIOB. XUMHUYECKAS U
3JIEKTPOXUMHYECKAs
KOPPO3usi. DIEKTPOIINU3

AJIEKTPOHBIX TTOTEHIIHAJIOB.
18. Koppo3us metamioB u eé
MPeIyIpexICHUE.

19. DnekTponus.

20. KonrpoJbHas padora 1 mo
Teme «TeopeTrnuecKkue OCHOBBI
XUMHUN

OOBACHATD, KaK YCTPOCH CTaHIAPTHBIN
BOJOPOAHBIN 31eKTpoa. [lonb3oBaTbes
PSAOM CTaHIAPTHBIX 3JIEKTPOIHBIX
oTeHUKanoB. OTINYaTh XUMUYECKYIO
KOPPO3HIO OT 3JIEKTPOXUMHUYECKOM.
OOBSCHATH MPUHIIUITHI 3AIIUTHI
METAJUIMYECKUX U3AEIIUA OT KOPPO3HUH.
OOBSCHATD, KaKUe MPOLIECCHI
MIPOUCXOAAT Ha KAaTOJE U aHOAE IpU
AJIEKTPOJIN3€E PACIVIaBOB U PacTBOPOB
cousieil. CocTaBisITh CyMMapHbIE
YpPaBHEHUS PEAKLUI JICKTPOJIN3a

2. Heoprannueckasi xumus (11 9)

2.1. Metambl (6 1)

JIErkue u TKENbie MeTallJIbl.
JlerxkomnaBkue u
TYTOILJIABKHE METAJLJIBL.
Menp. IMubk. Turahn.
Xpom. XKenezo. Hukenb.
ILmatuna. CiuiaBel.
Jlerupyromue

no0aBku. YEpHBIC U IIBETHBIC
Metauibl. YyryH. Ctais.
JlerupoBaHHbIE CTANIN

21. Obuas xapakTepucTUKa 1
CIIOCOOBI TIOTYYSHHS METAJUIOB.
22. O630p METATMYECKUX
31eMeHTOB A- 1 b-rpymn.

23. Meas. [{unk. Tutan. Xpom.
Kene3o, HUKEIb, IIATHHA.

24. CninaBbl METAILIIOB.

25. OKcuabl ¥ TUAPOKCUIBI
METaJLIOB.

26. IIpakmuueckas paboma 2
«Pemienne s3KcrepuMeHTaIbHbIX
3aj1a4 1o Teme «MeTauibl».
JemoncTpanuu. O6pa3iis!
METaJIOB M X COCIUHCHUH,
CIU1aBOB. B3anmopelicterue
METaJUIOB C KHCIIOPOIOM,
KHUCJI0OTaMH, BOJIOH.
Jloka3zaTenbcTBO aMPOTEPHOCTH
AIIOMUHHUS U €T0 TUAPOKCHUA.
BzanmopeiicTBre MeaH 1 JKeliesa
C KUCIIOPOJOM; B3aUMOJICHCTBHE
MEJIH | JKelie3a ¢ KUCI0TaMu
(cepnas, comstrast). [Tomydenue
ruapokcunoB Meau (I11) u xpoma
(II), oxcuma memw.
BsauMonaelictBue OKCHIOB U
TUAPOKCHIOB METAJIIIOB C
KucioTtamu. JlokazaTeabCcTBO
aM(pOTEpHOCTU COCTUHEHU N
xpoma (ILI).

Xapaktepu3oBaTh 00IIIE CBOHCTBA
METAJJIOB U Pa3bsCHATH UX HA OCHOBE
MPEJCTaBICHUN O CTPOCHUH aTOMOB
METaJIJIOB, METAJNIMYESCKOM CBS3HU U
METAJUTMYECKON KPUCTATITNYECKON
pemérke. MmroctpupoBath
pUMepaMu COCOObI MOTYYESHHUS
METaJUIOB. XapaKTepU30BaTh
XHMHYECKHE CBOMCTBA MeTaLioB |A—
1A rpynn v amoMuHUs, COCTaBIISTh
COOTBETCTBYIOIIME YPAaBHEHHUS
peakuuii. OOBIACHATH OCOOCHHOCTH
CTPOEHHUS ATOMOB XUMUYECKUX
2JIEMEHTOB b-Tpynn nepuoanyeckon
cuctemsl /. 1. Menneneena.
CocTaBnsTh ypaBHEHUS PEaKIIUi,
XapaKTEPU3YIOUIUX CBOMCTBA MEAH,
[IMHKA, TUTaHa, XpOMa, kKeJe3a.
[Ipencka3biBaTh CBOMCTBA CIUIABA, 3HAS
ero cocraB. OOBICHSITE, KaK
U3MCHSIOTCS CBOMCTBA OKCUIOB U
TUPOKCHJIOB METAJIOB MO MEPHOJIAM U
A-TpymnmnaM nepruoandeckon TabIuIbl.
OOBACHATH, KaK U3MEHSIOTCS CBOMCTBA
OKCHJIOB ¥ TUJIPOKCUIOB XUMHUUYECKOTO
3JIEMEHTA C TIOBBIIICHUEM CTCTICHH
OKHCJICHHS €0 aToMa. 3alliChiBaTh B
MOJIEKYJIIPHOM U HOHHOM BUJIE
YpaBHEHUSI XUMUYECKUX PEAKIUH,
XapaKTePU3YIOINX KUCITOTHO-
OCHOBHBIE CBOMCTBA OKCHJIOB U
TUJIPOKCUJIOB METAJIOB, a TaKXke
AKCIIEPUMEHTAIILHO JOKa3bIBaTh
HaJIU4Me dTUX CBOMCTB. Pacrio3naBaTh
KaTHOHBI COJIEH C MOMOIIBIO
Ka4eCTBEHHBIX PEaKIUii

2.1. Hemeramisl (5 9)




Hewmeramnsl. [IpocTeie
BEI[ECTBA — HEMETAJLIBI.
VYraepon. Kpemuuii. A30T.
®ochop. Kucnopon. Cepa.
®rop. Xnop. Cepnas
KHCJIOTA. A30THasl KUCIIOTA.
Bopopoausie coenunenust
HEMETAIIJIOB

27. O630p HemeTawtoB. CBOMCTBA
U IPUMEHEHNE BAKHEHUIIINX
HEMETAJUIOB.

28. O0mas XxapaKTepucTuKa
OKCHJIOB HEMETAIJIOB U
KHCJIOPOJICOAEPKALLUX KUCIIOT.
OxkuciuTenpHbIE CBOMCTBA
CEpPHOM M a30THOM KHUCIIOT.
Bonopoansie coequHenus
HEMETAJIJIOB.

29. I'eneTnueckas cBA3b
HEOPraHUYECKUX U OPraHU4EeCKUX
BEILIECTB.

30. Ilpakmuyeckas paboma 3
«PemieHne 3kCcepuMeHTaIbHBIX
3an1a4 rno reme «Hemeramibiy.
31. KonrpoJbHas padora 2 1o
teme «Heopranuueckas XuMus».
Jemonctpanun. O0pasib
HeMeTauioB. Mozenu
KPUCTaJUIMYECKUX  PELIETOK
anMasa u rpadura. [loayyenue
aMMHaKa 1 XJ0poBOJ0pO/a,
pacTBOpeHHE HX B BOJE,
JI0Ka3aTeJIbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEILIECTB.
Coxuranue yrist 4 cepsl B
KHCIIOPOZIE,  OIpENEICHHE
XUMHUYECKUX CBOMCTB MPOJYKTOB
cropanus. Bzanmoneiicteue ¢
MEJIbI0 KOHIIEHTPUPOBAHHON
CEpPHOM KHUCIIOTHI,
KOHIICHTPUPOBAaHHOMN U
pa30aBICHHON a30THOM KUCIIOTHI

XapakTepu3oBaTh OOIINE CBOMCTBA
HEMETAJIJIOB U PAa3bsCHATH UX Ha
OCHOBE IPEJCTABIICHUN O CTPOCHUU
aroma. Ha3piBaTh 001acTH IpUMEHEHUS
BAKHEHIINX HEMETAJUIOB.
XapakTepu30BaTh CBOMCTBA BBICIIMX
OKCHJIOB HEMETAIIOB U
KHCIIOPOJICOAEPIKALLUX KUCIIOT,
COCTaBJIATh YPaBHEHUS
COOTBETCTBYIOIIMX PEAKIMMI U
OOBSICHATB MX B CBETE MPEACTaBICHUIN
00 OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKuusax U IEKTPOIUTUYECKON
nucconuanuu. CocTaBiIsATh YpaBHEHUS
peakuui, XapakTepU3yOIuX
OKHCJIUTENbHBIE CBOMCTBA CEPHOU U
a30THOM KHCJIOT. XapaKTepU30BaTh
U3MEHEHUE CBOMCTB JIETYYUX
BOJIOPOJHBIX COEMHEHUNH HEMETAJIOB
110 Nepuoy U A- rpymnmnam
MEPUONYECKON cucTteMbl. Jloka3pIBaTh
B3aMMOCBS3b HEOPTAaHUYECKUX U
OPraHN4YeCKUX COCTUHECHUH.
CocTaBiATh ypaBHEHUSI XUMUYECKHUX
peaxkuuii, OTpaskaroluX B3aUMOCBSI3b
HEOPraHUYECKUX U OPraHu4eCKUX
BELIECTB, OOBACHATh UX Ha OCHOBE
TEOPUH IEKTPOJIIUTUIECKON
JTUCCOITMAITIY U TIPEJICTABIICHU 00
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX
npoueccax. [Ipakrnuecku
pacrno3HaBaTh BELIECTBA C TOMOLIBIO
KAueCTBEHHBIX pPEaKlUii Ha aHHUOHBI

3. Xumus ¥ Ku3Hb (3 4)

XyUMHu4ecKast
MPOMBIIIEHHOCTb.
XumMmudeckas TEXHOIOTHSL.
Yépnas MeTajyprusi.
JloMeHHas MeYb.
Arnomepanus. Kucinopoassrit
KOHBepTep. bezorxonHoe
MIPOU3BOACTBO.
OKOJIOTHYECKHI
MOHUTOpHHT. [IpenensHo
JIOMyCTUMbIE€ KOHLIEHTPALlUU

32. Xumusl B IPOMBIIIEHHOCTH.
[IpyHIMIIBI XUMUYECKOTO
IIPOU3BOJCTBA. XUMHKO-
TE€XHOJOTHYECKUE MPUHIUIIBI
IIPOMBIIIJIEHHOTO MOJIy4EHUs
MeTtauioB. [Ipon3BocTBO UyryHa
U CTaJIu.

33. Xumus B ObITy. XUMHYECKast
IIPOMBIIIJIEHHOCTDh U
OKpy’Karolas cpefa.

34. MTOroBbIil ypoK 10 Kypcy
xumun 11 kmacca.
JemoncTpanuu. O6pasis!
CpencTB OBITOBOM XUMHH,
MHCTPYKLUU IO UX IPUMEHEHUIO

OOBACHATH HayYHBIEC TPUHITUITBI
MIPOM3BOJICTBA HA TIPUMEPE
MIPOU3BOJICTBA CEPHOU KUCIIOTHI.
[TepeuncnaTh MPUHIMITBI XUMUYECKOTO
MIPOU3BOJICTBA, UCIIOJIb3yEMbIE TTPU
MOJTYYCHUH YyTYyHA.

CocTaBnsATh ypaBHEHUSI XUMUYECKUX
peakuuil, MpOTEKAINX IPU
MOJIyYEHUH YYT'yHA U CTaJlu.
CobmronaTe mpaBmiia 0€30MacHOM
paboThl CO CpeacTBaMu OBITOBOM
XUMHH.

OOBACHATH MPUUMHBI XUMHYECKOTO
3arps3HEHUS BO3/1yXa, BOJOEMOB U
MOYB




