Pabouasi nporpamMma Kypca BHEYPOUHOIi 1esITeJIbHOCTH
«TpyaHbie BONPOCHI OPraHUYecKOi 1 HEOPraHNYECKO XUMUK)
aisa 10-11 kiaaccos

IHosicHUTEILHAA 3aIIUCKA

PaGouyas mporpaMma JaHHOrO y4eOHOTO Kypca BHEYPOUHOH AEATENbHOCTU pa3paboTaHa B
COOTBETCTBUU C TPEOOBAHUSAMU:

e OenepanpHoro 3akona or 29.12.2012 Ne 273-®3 «O6 ob6pazoBannu B Poccuiickoii
denepanuny;

e Crparerun pa3Butus BocnuTanusi B Poccuiickoit @enepaunu Ha nepuon 1o 2025 roxa,
yTBEpkKACHHOM pacniopskeHueM llpaBurenscra oT 29.05.2015 Ne 996-p;

e npukaza Munnpocseuienust Poccun ot 22.03.2021 Ne 115 (¢ usmenenusmu ot 03.08.23
r., npukaz Ne581) «OO6 yrBepxkiaenun Ilopsinka opraHusalMu M OCYLIECTBICHMS
00pa30BaTeNbHON J1EATEIbHOCTH II0 OCHOBHBIM OOLIEO0pa30BATEIbHBIM IpOrpaMMaM —
o0pa3oBaTeNbHBIM IPOrpaMMaM HayaJIbHOTO OOILIEro, OCHOBHOI'O OOIIEro W CpeAaHero oOIiero
00pa3zoBaHus»;

e mpukaza MunnpocBemenuss Poccum ot 18.05.2023 Ne 371 «O0 yTBepkIeHUH
denepanbHOl 00pa3oBaTeIbHON MPOrpaMMBbl cpenHero odmiero odbpazoBanus» (manee — OOII
COO0);

e CII 2.4.3648-20 «CaHUTapHO-3MIUAECMUOIIOTHYECKHE TpeOOBaHUA K OpraHU3aIMsIM
BOCIIUTaHUsI M OOy4YeHHs, OTIAbIXa M  O3JOpPOBJIEHHS  JeTe M MOJOIEKU,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.09.2020 Ne 28

e CanlluH 1.2.3685-21 «'urneHn4yeckue HOPMATHBBI M TpPeOOBaHUS K OOECIIEYCHHUIO
OesomacHocTM W (W) Oe3BpeqHOCTH s 4esoBeKka (aKTOpOB Cpedbl  OOUTAHUS,
YTBEPKACHHBIX IOCTAHOBJIEHUEM INIABHOTO CaHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e mnpukaza Munobpnayku Poccun ot 17.05.2012 Ne 413 «O0 yTBepkaeHuu GeaepaibHOro
rOCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CpeaHero oobiiero obOpa3zoBaHus» (majiee —
o1'oC COO

e MeTonnYeCKUX PEKOMEHIALUN 10 YTOUHEHUIO TOHATUS M COJEpP’KAaHUS BHEYPOYHOH
JeSTEIbHOCTH B paMKax peajn3allii OCHOBHBIX 00IIe00pa30BaTeIbHBIX IPOrpaMM, B TOM YHCIIE
B YacTU NMPOEKTHOW JeATEeNIbHOCTH, HampaBiieHHble MuchbMOM MuHoOpHayku oT 18.08.2017 Ne
09-1672;

e OcHOBHOW 00pa3oBaTeNbHON MPOTPaMMBI OCHOBHOTO o00miero obOpazoBanuss MAOY
rumHaszug Ne 10 umenn A.E. Boukuna, yrBepkaeHHoi npukazom ot 01.09.2023 Ne 02-03-84, B
TOM YHCIIE C y4eToM pabouel mporpaMMbl BOCITUTAHUS.

e OepnepanbHoro 3akoHa oT 24.09.2022 No 371-®3 «O BHeCEHWH W3MEHEHUH B
®denepanbHblil 3ak0H «O06 o6pazoBanuu B Poccuiickoit denepanumn» u crareio 1 deaepanbHOro
3akoHa «O0 obs3aTenpHBIX TpeboBanmsx B Poccuiickoit deneparumny;

e [Ipukaza MunoOpnayku Poccum ot 19.12.2014 Ne 1598 «OG6 yTBepkiaeHuun
(denepaabHOrO  TOCYAapCTBEHHOro  00pa30BaTENbHOTO  CTaHAApTa HAa4YaJbHOIO  OOILEro
o0pa3oBaHus 00y4YaIOUINXCS ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 37J0POBbBSI»;

e OcHOBHOW 00pa3oBaTeNbHON MPOTPaMMBI OCHOBHOTO o00miero obOpazoBanuss MAOY
rumHa3usg Ne 10 umenn A.E. Boukuna, yrBepkneHHo# npuka3zom ot 01.09.2023 Ne 02-03-84, B
TOM YHCJIE C y4eTOM paboueil mporpaMmMbl BOCITUTAHHUS.

esn yueOHOro0 Kypca:

o pa3sBUTHE U YKPENJICHHE UHTepeca 00yJaromuxcs K XUMUY;
. yriyOJIeHuEe CoiepKaHus y4eOHOTO MpeaMeTa;
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J MOJATrOTOBKA YYAIIMXCsl K OCO3HAHHOMY BBIOOPY MPOGMIISL BBICIIETO YUeOHOTO 3aBEACHUS
JUI AanbHeNIero o0yueHus;
° MOJIYy4YEHHE JOMOJHUTEIBHON MOATOTOBKY i1l caauu EI'D mo xumuun
3agaum yyeOHOro Kypca:
e (opMHUpPOBaATh YCTOMYUBBIE YMEHUS M HABBIKH PEIICHHs SKCIEPUMEHTAIBHBIX 33]a4, Ha
OCHOBE I10JIy4YCHHBIX Ha YIIyO0JIEHHOM YpOBHE
® 3HaHWil 10 XUMUHU
e yrayOusTh, pacIIUPsATh U CUCTEMATU3UPOBATh 3HAHUS yYaIIUXCS 110 XUMUH;
® pa3BHUBaTh YMEHHUE MBICIUTh JOTUUYECKH, IPUMEHSTh 3HAHUS B HECTAHAAPTHOW CUTYalluH,
CaMOCTOSITEJILHO COCTaBIISATh 33/auy;
® BOCIUTBHIBATH  TPYAONIOOME, LENEeyCTPEMJIEHHOCTh, YIOPCTBO B  JOCTHIKEHHH
IIOCTaBJICHHOW LIEJIN.
® [I0Ka3aTh €IMHCTBO MUKPO- W MakpoMHpa yepe3 KOJIMYECTBEHHbIE OTHOLICHUS B XUMUU,
€IMHCTBO HEOPraHMYeCKOW M OpraHMYeCKOM XUMHM Yepe3 TeHETHYECKHE psi/ibl BEIIECTB, a,
CJIEI0BATEIIBHO, U €IMHCTBO HEKUBOU U KUBOM IIPUPOIBL.
MecTto y4eOHOro Kypca B 1Iiane BHeypouHoii gesareqbHocTd MAOY rumuazus Ne 10
umenn A.E. Boukuna: yaeOHbII Kypc npeaHa3zHaveH 1 ooyqarommxcs 10-11 kmaccos.

10 kaace | 11 kaace

KoJin4ecTBO 4aCOB B HeIeI0 | 2 2

Koan4ecTBO 4ac0B B 1o 68 68

®opmbl NpoBeIeHN 3aHATHI Y4eOHOI0 Kypca: IpyNIoBbIe, TapHble U UHAUBHIYaJIbHBIE.
I'pynnoBele U mapHble (Oecema 3BpUCTHYECKasl, 3alllUTa MPOEKTOB, JaOOpaTOpHOE 3aHATHE,
JeKIUs, OJIMMIINAAA, OTKPBITOE 3aHATHE, MPAKTHUYECKOE 3aHATHE, IPE3EHTallUs, CEMHUHap).
WunuBuayansHele (HaOmroAeHUe, OTpabOTKa HABBIKOB pemieHus 3aaay). [lomumo mpouero, B
KayecTBe (opM OpraHu3aluu Y4eOHbIX 3aHSITUA NPUMEHSIOTCS: JIEKIUH, CEMHUHapBhI,
71a00paTOPHBIN MPAKTUKYM (OCYIIECTBISIEMBIH MTOCPEICTBAM MPOCMOTpa 3anuceil 1abopaTopHbIX
OTIBITOB).

®opmMbl KOHTPOJIsA: TBOpuUecKHEe OTUYEeTHI, y4eOHBbIE NPOEKTHI, KOH(PEpeHIHH, Y4eOHO-
HCCJIEIOBATEIbCKUE PAOOTHI

Conep:xanue y4e0HOro Kypca

10-i kaace

Paszgea 1. Ctpoenne u kiaccupukanus OpraHnvdeckKux coefuHeHuil. Peakuuu B
OpraHuyeckoi Xxumum. (6 4.)

OcHOBHbBIE TOJIOXKEHUS Teopuu. BameHTHOCTh. DNeKTpoHHOE 00JaKo M OpOUTamb, UX
dopmbl. Ctpoenune atoma yriepoja. KoBaeHTHas XMMHUYecKash CBsI3b U €€ Pa3HOBHIHOCTH.
XapakTepUCTUKN  KOBAJIEHTHOM  CBSI3W: OHEprus, JUIMHA CBSI3W, BAJICHTHBIM  yroi,
HalpaBJIEHHOCTh, HACHIIAEMOCTb, MOJSPHOCTh MOJsApU3yeMocTh. CpaBHEHHE OOMEHHOIO U
JIOHOPHO-AKIIEITOPHOTO MEXaHW3Ma O00pa3oBaHHs KOBANEeHTHOH cBa3u. SP°-, Sp™—, sp-
ruOpuIu3ay aToMa yriepojaa. [ 'eoMmeTpust MOJIeKydI..

Knaccudukanus opraHnyecKux COEIWHEHUH [0 CTPOEHHUIO YIIIEPOJHOTO CKeJeTa, IIOo
GyHKIIMOHATBHBIM TpymmaM. HoMeHKIaTypa TpuBHAlbHAS M CHCTEMAaTHYeCKas HOMEHKJIATypa
HIOITAK. HNounblii u paavKaIbHbINA MEXaHU3M peaKuuid. I'mapupoBanue,



rUiporajareHupoBaHue, TUrajloreHupoBaHue. Peakiuu monuMepusalny M MOJUKOHICHCAIUH.
[TonsiTue o0 peakuusx OTUIEIUIEHUS (UIMMUHUpPOBaHUA). JleruapupoBaHue, Ieruaparanus,
JETUIpOraloreHPOBaHHUE.

[ToHsiTHE O KPEKUHIE U peaklUIX U30MepHu3aluu. B3auMHoe BIusHUE aTOMOB B MOJIEKYJIaxX
opraHuyeckux BemiecTB. MuaykTuBHBIN B Me3oMmepHbId 3¢ dekT. [IpaBuno MapkoBHUKOBA.
CriocoOb1  pa3pbiBa: romo- u rereponuTHueckuii.  IloHsTHe 0 CBOOOAHBIX paaHMKaiax,
Hykieopuie u anekrpoduiie. CTpykTypHas u3omepus U e€ BUAbL: M30MEpHs YIJIEPOIHOTO
CKeJeTa, U30MepHsl MOJIOKEHHUS (KpaTHOU CBSI3M M (PYHKIIMOHAIBHOW TPYIIIBI), MEKKIACCOBAs
uzomepus. [IpoctpaHcTBeHHas u3oMepusi U €€ BHUABI: MPOCTPAHCTBEHHAs W OMNTHYECKas.
W3omepus Ha npuMepe H-IICHTaHa.

Pazgea 2. YrieBoaopoast (22 4.)

[Tonsitue 06 yrieBomoponax. [IpupoaHble HCTOYHUKH ANKaHOB: HE(PTH, KAMEHHBIA YTOJb,
npupoaHblii ra3. IlpocTpaHCTBEHHOE HAIEKTPOHHOE CTPOEHUE YIJIEBOAOPOJOB psla METaHa.
W3omepust u HOMEHKJIaTypa ajikaHoB. IloiydeHue ajkaHOB M3 HPUPOJHOTO CHIPbS, U3
HENpPEeEeNbHBIX YIIEBOJOPOIOB, M3 aJKUITaJOTEHUAOB IO peakuuu Bropiua, anekTponus mno
Konpbe u nexapOOKCHIMpPOBAHHE COJICH MPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
BOCCTAHOBJICHHE aJKUJITaIOTC€HHUIOB, HA OCHOBE «CHHTE3-Ta3a.

Peaknuu 3amenienus: (raJioreHuepoBaHNe, HUTpOBaHUE B ra3oBoit ¢asze mpu t=400-500°C,
HUTpOBaHue paz0aBieHHOW A3oTHOW Kuciaotoii mo KoHoBanoBy, cyibhaxiiopupoBaHue),
peakUuyu TOpPEHMs, HEMOJHOIO OKHUCIIEHHS, TEPMHUUYECKOTO pA3JIOKEHMS, H30MEpHU3aLUu.
MexaHu3m cBOOOTHO-PaIMKAILHOTO 3aMEIICHUS Ha IIPUMEPE PEaKIUU XJIOPUPOBAHUS METaHA.

[lonsiTie o muKIOanKaHax W WX cBoMcTBax. Kmaccudukanus: moHouukinndeckue YB,
CIIUpPAHbI, MOCTHUKOBBIE U KOHJCHCHpPOBaHHbIC IUKIn4Yeckue YB. M3omepus cTpykTypHas u
reoMerpuueckasd. Homenkiatypa. [lonmydyeHue U3 JAWTallOr€HIPOM3BOJHBIX AlKAaHOB —
BHYTPUMOJIEKYJIIpHAa peakius Bropua, ruapupoBaHue OeH30jla U €0 TOMOPOTOB, MHUPOJIH3
coJjiell JTMKapOOHOBBIX KHUCIIOT, BHYTPUMOJEKYJSpHAs LUKIN3ALUs JUHUTPUIOB. XUMHUECKUE
CBOMCTBA LMKJIOAJIKAHOB: PEAKIMU 3aMELICHUsl, MPUCOECIUHEHUS, JETUAPUPOBAHUS, TOPEHUSI.
IIpumeHeHue.

MaccoBas 105151 2JIEMEHTA B CJIOKHOM BEILECTBE, OTHOCUTENIBbHAS IUIOTHOCTD.

CtpoeHre MOJIEKYJIbl STUIIEHA U IPYTUX aJKeHOB. M3omepus cTpykTypHas (B TOM 4YUCIE U
MEXKJIaccoBasi), reomerpuyeckas. HomeHknaTtypa u (¢uU3MUYECKHE CBOWMCTBA  aJTKEHOB.
XVUMHYECKHE CBOMCTBA: pPEAaKIMH IMPUCOCAUHEHMS (TMAPUPOBAHUE, TaJIOT€HUPOBAHUE,
TUAporajioreHupoBanue, ruapatanus). [IpaBmino MapkoBHUKOBA, «I€POKCUAHBIN 3PdeKT» npu
NpUCOEANHEHUH  OpOMOBOAOPOJA. MexaHu3sm  3J€KTPOUIBHOTO  HPUCOEIUHEHUS.
Y CTOHYMBOCTD U JIETKOCTh 00pa3oBaHUsl KapOOHMEBBIX MOHOB. Peakuuu okucieHHs (TOpeHus,
runpokcuupoBanusi, okucieHne KMnOs B KkHClIOH  cpeme, O030HONM3), PEaKIUH
MOJIMMEPU3ALIIH. [Tomyuenune AJIKCHOB: JIerajJoreHUepOBaHUEM JUTaJIOTEHUIOB,
BOCCTAHOBJICHHMEM aJIKMHOB, JE€TrHJIpOrajlor€HHPOBAHNUEM aJKUJITaJOT€HUI0B, JeruapaTanus
cnupToB. JlerkocTs aeruaparanuu aeruaporaiorenuposanus. [Ipasuio 3aiinesa. [Ipumenenue.

Aunerunen. CtpoeHue anerwieHa. ['omonornyeckuil psa ankuHoB. Homenknatypa u
MU30MEPHUSL. XuMuyeckue CBOMCTBA: peakuuu MIPUCOEIMHEHUS (TuapupoBaHue,
raJIOTeHUPOBaHNUE, TUIAPOTraJIOTEHUPOBAaHUE, THUApATAlUs alleTeleHa U €ro TIOMOJIOTOB
(oOpa3oBaHHE KETOHA MM CMECH KETOHOB), peakIuy OKucieHus (ropenusi, okucienne KMnOy B
KHUCJION cpenie, 030HOJIM3), MOJIMMEpH3alus aleTelieHa (JIMHeHHas, [UKJINYEeCcKas), KUCIOTHbIE
CBOMCTBA aJIKWHOB (00pa30BaHME ALETUICHUIOB TSKEIBIX U HIETOYHBIX MeTayuioB)). [lonyuenue
aleTuiIeHa U3 KapOuaa KanbliMsl, MeTaHa U dTaHa. [lonydyeHne agKWHOB U3 UTAIOT€HUOB, U3
TETPAAIKWITAIOTEHUIOB TI0J, JEUCTBHEM IIMHKA, MO pEaKIUH aleTeIeHu1a HaTpus ¢
NepBUYHBIMHM  ankwiranorenugamu. Cneunduueckue crnocoObl MOTYyYEHHUS — alleTHIICHA.
[lpumenenue auneruneHa. JlueHoBele yraeBojgoponsl. Kraccudukauus: KymyneHOBBIE,
M30JIMPOBaHHbIE, COMpPsDKEHHbIE AueHbl. Dddekt compspkenus. Homenknarypa. dusndeckue



cBoiictBa CTpyKTypHass U reomeTrpuueckas uzomepus. [lonmydyeHue um XuUMHUECKHE CBOICTBa
CONPSKEHHBIX M M30JIMPOBAaHHBIX MeHOB. Kayuyku. [Ipumenenue.

benzon. Ctpoenne @opmyna Kekyne. Kpyrosoe comnpsskeHue, KpUTEPUM apOMaTUYHOCTH
(ITpaBuio Xrokkens). XMMHUYECKHUE CBOMCTBA OEH30J1a: pEeaKIMK 3aMelleHusl (TaJoreHupOBaHue,
HUTpOBaHue, cyinbQupoBaHue, ankuinupoBanue no Ppunentro - Kpadrey), peakuuu
NpUCOCOUHEHUsT (TUAPUPOBaHHWE, paauKajdbHOe XJopupoBanue). llomydenue OeHzona
TpUMepHu3aluen aleTuiIeHa, TeruIpUpoOBaHUEM IUKIIOTeKCaHa, JeTuIpOIMKIN3alliel TeKcaHa.

['omonoru 6enzona. Homenknarypa. Ocobennoctu uzomepuu. IlpaBuno opueHTanmu B
oenzonnoMm sipe. Kinaccudukanusa 3amecturteneid. BausHue 3amectureseil Ha eKTpopuiIbHOE
3aMeleHne. XHMMHUYECKME  CBOWCTBAa  TOJyOJIa:  PEAKIUM  3aMEleHUuss B  KOJIbLE
(ranoreHuepoBaHue,  HUTPOBaHUE,  CYIb(QUPOBAHUE,  ATKUIUPOBAHUE),  PaJUKAIbHOE
xjopupoBaHue OokoBoi wemnu. llomyuenue romosnoroB OeH3oina, peakuusmMu Ppugens —
Kpadrca, Bropua — durtunra, BoccTaHoBIeHHEM KeTOHOB. [IpuMenenue.

Pa3nen 3. Kucsiopoacoaep:xkamniue oprannyeckue coeaunenus (22 v.)

Knaccudukanus cnuptoB mo xapaktepy YB paaukana, 4ucity THAPOKCHIBHBIX TPYIIIL.
[lepBuuHbIe BTOpUYHBIE TpeTUYHbIE criUpThl. HomenknaTypa. CTpyKTypHasi H30MEpHs CIIUPTOB.
Bonoponnas cBsasb. Accouuanus. [lonmyueHue cnupToB rujapaTaiyieil aakeHOB, THAPOIU30M
AJIKWJITAJIOT€HUJI0B, BOCCTAHOBIJIEHUEM aJIbJIETH/IOB U KETOHOB, JeiicTBUEM peakTuBa ['puHbspa
Ha KapOOHWUIIbHBIE COCAMHEHMS, TUIPOIM3OM CIOXKHBIX 3GUpOB. [IpOMBINIIEHHBIH CHHTE3
TaHOJa W MeTaHojla. XuUMUYeckue cBoiictBa. Peakumm c¢ paspeiBom cBsizu  O-H:
B3aMMOJICHCTBHE CIHUPTOB C IIEJIOYHBIMU U IIEJTOYHO-3€MENbHBIMH MeTajulaMu. Peakuuu
CIIUPTOB C OPTAaHMYECKUMHU U MUHEPAIbHBIMU KUCJIOTAMHU, OKUCIEHUE CIIUPTOB IO/ ACUCTBUEM
KMnOs u K2Cr,07 no kapbonunbHbIX coenuHeHui. Peakmum ¢ paspsiBom cBsizu C-O:
KaTaJUTHYeCKass MEXMOJIEKYJsipHas JAeruapatanuss ¢ oOpa3oBaHMEM NPOCTHIX 3(upoB u
BHYTpUMOIIEKYIsipHasi ¢ oOpazoBanueM ankeHoB (IIpaBuno 3aiinesa), 3amenienne OH rpymisl
aToMoM rajioresa. [Ipumenenue cnupTos.

Homenknarypa, nu3oMmepusi, IolydeHHE U XUMUYECKHE CBOMCTBA MHOTOATOMHBIX CITUPTOB.
®enon. Crtpoenne. Mesomepubiii 3dpdexr rpynnet —OH. B3aumuoe BiusHHE aTOMOB B
Monekyne. KucrnotHocTh (eHomna, cpaBHEHHE C KHUCIOTHOCTBIO MPEAENBHBIX OJHOATOMHBIX
cnupToB. BnusHue 3amectureneil Ha UX KUCIOTHOCTb. XMMHUYECKHE CBOMCTBa: 0Opa3oBaHUE
coliee TPHU B3aUMOJICHCTBUU C MICNIOYHBIMH METaUIaMM M HMX THAPOKCUAAMHU, 0Opa3oBaHUeE
IPOCTBIX M CIOXKHBIX 3(PHUPOB, 3JIEKTPO(PUIBLHOE 3aMElIEHHE B KOJbIO (raJOreHUpOBaHUE,
HUTpOBaHue, CcyibbupoBanue, ankuwiupoBanue no Dpugento-Kpadrey), peaxkmus ¢
dbopmanbnerugom. denon-popmanpaerunnas cmona. [lomydenne ¢enosna U3 ramoreHOeH3017a,
KaTaJUTHUYECKUM OKHUCIIEHHEM H30MpONMUiIOeH30Ma (KyMONBHBIM  €roco0), CIUIaBIeHUE
cynb(haHaToB co 1menoysto. [Ipumenenue.

CrpoeHue, HOMEHKJIAaTypa M HW30MepUs alpAEeTHAOB M KeToHOB. (OcobeHHocTH
KapOOHWIbHOU rpynnbl. [lomydeHue anbIeruioB OKUCICHHEM U JETUTPUPOBAHUEM MEPBUYHBIX
CIIUPTOB, IEJIOYHBIM THAPOIU30M JIUTAIOTCHATKAHOB, BOCCTAHOBIEHHUEM XJIOPAHTHUIPHUJIOB
KHCJIOT, TUApaTarueil ameTtwieHa no peakiuu KydepoBa (ykcycHbid ampaerum). IlomydueHue
KETOHOB OKHCIIGHHEM BTOPHYHBIX CIHPTOB, THUAPOJIM30M JIMTAIOTEHAIKAHOB, THIpaTalueit
QIKUHOB. XMMHUYECKHE CBOMCTBA aJbJETH0B U KETOHOB: HYKJIEO(UIBbHOE MPUCOEAUHEHUE
[[UaHU — MOHA, OUCYIb(UTa, CIUPTOB (0Opa3OBaHUE arleTaleii), BOCCTAHOBICHUE AlIbJIETUIOB U
KETOHOB B CITUPTHI, PEaKIUs «CepeOPSTHOTO 3epKajiay, OKUCICHHE KeTOHOB pacTtBopoM KMnO4 B
KHUCTION cpelie ipu HarpeBaHuu. [ anoreHupoBanue. JIMHeWHAs U MUKINYECKas MOJUMEpHU3aIus
HU3IIUX aibAeruaoB. [IpuMenenue anbaeruioB U KETOHOB.

KapOonoBeie kucnotel. Ctpoenue. Kiaccudukanusa mno ctpoenuto YB paaukana u 1o
ocHoBHOcTH. Homenknarypa. M3omepus. [IpenenbHbie 0JHOOCHOBHBIE KapOOHOBBIE KHCIOTHI.
CuHre3 KapOOHOBBIX KHCJIOT OKHCIICHHEM allbJIETHIOB M CIHPTOB, KAapOOKCHIMPOBAHHUEM
peaktuBa ['punbspa, JlekapOoKcUIUPOBaHUEM JIBYXOCHOBHBIX KHCIOT, THAPOIU3OM (HUTPUIIOB,



CIIOKHBIX 3(PHUPOB, aHTUIPUIOB KUCJIOT, rajoreHzaMenieHHbIX Y B). KucinotHocTs kapOOHOBBIX
KHACIOT. XUMHYECKHE CBOWMCTBAa KapOOHOBBIX KHCIIOT: OOpa3OBaHME COJICH, NpeBpalleHue B
(byHKIIMOHAIbHbIE TPOU3BOAHbBIE (XJIOPAHTHUAPUABI, CIOXKHBIE dPUPBI, AaMUIbI), BOCCTAHOBJIICHHE
KapOOHOBBIX KHCJIOT, TAJIOT€HUPOBAHKUE B O-TI0JIoKeHHE. OCOOEHHOCTH MYPaBbUHOM KHCIIOTHI.
[IpenenbHble M apoMaTUYECKHME KHCIOTHL. 3aMEIIEHHE B KOJIbLE apOMaTUYECKUX KHUCIIOT.
IIpumeHeHue.

Crnosxnble 3¢upel. CtpoeHre. XMMHYECKHE CBONCTBA: PEBPAIICHNUE B KUCIOTHI (TUAPOIIN3),
IpeBpalieHue B aMU/Ibl (AaMMOHOJN3), iepesTepudukanyst. CHHTE3 CI0KHBIX 3()UPOB U3 KUCIOT
peaxiueit aTepupuKaluy, U3 CI0XKHbBIX 3(UPOB peakiueil nepesrepudukanuu. [lpumenenue.

XKups! - cinoxHbIe Y3PUPHI TAUIEPUHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOEHUE MOJIEKYJI
xupoB. Kiaccuduxamus >XKupoB, OMbUICHHE >XKHUPOB, MojydyeHUEe Mbuia. JKUpBI B MpHPOJE.
[Tonsitue o CMC.

Monocaxapuabl. Ctpoenue. @opmynsl dDumepa u Xeyopca. Tayromepnbie (Gopmbl
TJIIOKO3BI, (PPYKTO3BI, prOO3BI, A€30KCUPHUO03bl. XUMHUYECKAE CBOWCTBA TIIOKO3BI: PEAKIMU C
y4acTUEM ajbJACTHIHON IPyNIbl (BOCCTAHOBJICHHE, OKUCICHIE aMMHAYHbIM PacTBOpPOM cepedpa
(1), peakuus ¢ ruapokcuaom meau (I1) B 1ienodHoi cpene, a30THOW KHCIOTON WM JPYTHMHU
CIWIbHBIMU OKUCJIHUTENSIMU JI0 TJIIOKApPOBOM KHUCIOTHI). Peakiuu TIIIOKO3bI C  ydacTHEM
THIPOKCHIBHBIX Tpynn  (B3aumojeiictBue ¢ Cu(OH)2 Ha xomomy, B3auMoOJeHCTBHE C
AQHTUJIPUIaMU WM TaJIOTEHUIaMH KHCIOT ¢ 00pa3oBaHHEM CIOXKHBIX 3(HUPOB, B3aUMOIEHCTBUE
C TaJloTeHAJIKaHaMU C 00pa3oBaHHWEM TPOCTHIX 3(PUPOB, B3aUMOJCHCTBHE COCHHPTAMH C
oObpa3zoBaHUEM TNHKO3WAOB). DepMeHTanusi TJIIOKO3bl  (CIIUPTOBOE, MACISHOKHCIIOE,
MOJIOUHOKHUCJIOE, INMOHHOKHCIIOE OpoxeHue). Posib MOHOCaXapua0B B IPUPOJIE.

Hucaxapunel. Pacnpoctpanenue B npupone. CTpoeHHe MalbTO3bl, JaKTO3bI, LET00H03HI,
caxapo3bl. BoccTaHOBIMBAOIINME U HEBOCCTAHOBIIMBAKOIINE THCAXapuabl. I napons.

[Tonucaxapuael. Kpaxman u nemmrono3a. Paznuuus B CTpOEHUMM U CBOMCTBaxX Kpaxmajia U
1esutroo3sl. [Ipumenenne.

Pasnen 4. A3zorocoaep:xkaimue oprannyeckue coequHenus (18 4u.)

Awmunbl. Knaccudukanus: anudparnyeckue, apoMaTHIECKUE U CMEIIAaHHBIE AMUHBI; aMUHBI
IIEpBUYHbBIE, BTOPUYHbIE, TPETUYHBIE. MI30MepHs TOJIOKEHUST aMUHOTPYIIIBL, YIJIEPOAHOM LEIIH,
uzoMepust Mexay Ttunamu amuHoB. Homenknarypa. OCHOBHOCTP aMHHOB. 3aBHCHMOCTh
OCHOBHOCTH aMHMHOB OT CTPYKTYpbl. BiusHue 3aMecTUTENEHd Ha OCHOBHOCTb. XMMHUYECKHE
CBOMCTBa aMHHOB: OOpa3OBaHHME COJIEH, AIKUIMPOBAHHME, PEAKIUS C a30THUCTON KUCIOTOH,
ropeHue aMuHOB. MeToAbl CHHTE3a: BOCCTAHOBJICHHEM HUTPOCOEIWHEHUH (apoMaThyecKue
aMUHBI), AJKWIMPOBAHUEM aMMHaKa TaJOTeHIPOU3BOJHBIMU U CIHUPTaMH, pacIICIJICHuEM
amMuioB mo [odmaHy, BOCCTAHOBIEHHEM HUTPHUIIOB, BOCCTAHOBUTEIBHBIM aMUHUPOBAHHUEM
aJbJECTHIOB U KETOHOB.

AHWIIMH — IPOCTEUINN MpPEJCTaBUTENh MEPBUYHBIX apOMAaTHUYECKUX aMUHOB. B3anmHoe
BIIMSHHE aTOMOB B MOJIEKyJIE aMWHA. XUMHUYECKHE CBOMCTBA: 3aMEIICHHE B KOJBIO,
o0Opa3oBaHHe coJeii, B3aUMOCHCTBHE C a30THCTOM KUCIOTOW. [IpuMeHeHne aHuInHA.

AmuHokucnoTel. CTpoeHue, uzomepusi. [[BOWCTBEHHOCTh CBOHCTB aMHWHOKHCIOT M UX HPUYHHBI.
XHUMHUYECKHE CBOMCTBA: B3aPIMOI[CI>iCTBPIe C KHCJIOTaMH, OCHOBAHUAMU, 06pa30BaHI/IC CJIOKHBIX 3(1)I/IpOB,
O6pa3OBaHI/Ie BHYTPUMOJICKYJISIPHBIX COJIEH. HpI/IMGpLI OKCHUKHCIIOT: MOJIOYHAaA, BUHHAaA, CAJINIIUJIOBAs.

AMUHOKHUCIIOTBI — CTPYKTYPHBIE €THHHUIIBI OETIKOB.

benku xak npuponneie OnononumMepsl. [lenTuanas rpymnmna aTOMOB U MENTHAHAS CBs3b. [lenTusl.
[lepBuynas, BTOpHUYHAs, TpeTHYHAas CTPYKTYpbl OenkoB. XHMHUYECKHE CBOWCTBAa OEJIKOB: TOpPEHHE,
JIeHaTypanus, THAPONIN3, KaYeCTBEHHBIE peakIiy. bruomornieckas posis OenkoB. 3HaUYEHHE OEIIKOB.

HyxmenHOBBIE KUCIOTHI KaK IPUPOIHBIE TToIUMephl. CTPYKTypa, COCTaB.

O6H.II/I€ nouatus o xumuu BMC: MOHOMCpP, IIOJIUMCP, OJSJIEMCHTApPHOC 3BCHO, CTCIICHb
noJauMepu3auuy (nonukoHaeHcauun). [Ipumeps! paznuunbix Tunos BMC



11-# kanace
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH

Crpoenue atoma. M30TOIBIL.

CoBpeMeHHbIE IPEICTABICHUS O CTPOCHUM aToMa. J[BHyKeHue 3JIeKTpoHa B aToMe. ATOMHas
opbutanb. KBaHTOBbIE umMClia: TJIaBHOE, OpPOUTAIBHOE, MAarHUTHOE, CHHUHOBOE. I[IpUHIUIIBI
pacnpezneseHuss JIEKTPOHOB 110 YHEPreTHUYECKUM YPOBHAM M NOAYPOBHAM: npuHuun Ilaynm,
IPUHUMUII MHHMMaJIbHOW dHepruu. Ilonsatue «wmsorons». PaauoaktuBHOCTh. [loHATHE O
IPEBpaliCHUH XUMUYECKHUX 3J€MEHTOB. PaboTa ¢ TpEHMPOBOYHBIMH TECTAMU 10 TEME.

CrpoeHne 3/IeKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB: S-, P-
U d-a5eMeHThL. DJIeKTpoHHAs KOoHurypamus atoma. OCHOBHOE M BO30YXKICHHOE COCTOSHHE
aTOMOB.

[TocnenoBarenbHOCTh 3alOJIHEHUsI 3JEKTPOHHBIX oOosiouek B atoMmax. [IpaBmio B. M.
KneukoBckoro. Pacnpenenenue 3nekTpoHoB 1o opoutansam. Ilpasuna XyHna. DneKTpoHHbBIE U
rpapuyeckue (GopMysibl aTOMOB 3JEMEHTOB. DHeprermueckas auarpamMma aroma. Pabora c
TPEHUPOBOYHBIMU TECTAMHU I10 TEME.

3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB JJIEMEHTOB M HX COEIMHEHUN IO IEpUOJaM U
rpynmnam.

OOmiass xapakTepucThKa MeTauioB TriaBHeIX mnoarpymm I-1l rpynn B cBs3m ¢ ux
IIOJIOKEHUEM B IIEPUOAMYECKON cucTeMe XuMmuueckux dnemeHtoB J.M. Menneneesa
U OCOOEHHOCTSIMHU CTPOEHUS MX aTOMOB.

XapakTepucTUKa MEPEeXOJHBbIX DJJIEMEHTOB — MEAM, LMHKa, XpoMa, >Kejle3a M0 UuX
IIOJIOKEHUIO B IIEPUOAMYECKON cHCTeMe xumuueckux odnemeHToB [I.MI. MeHnneneesa
¥ OCOOCHHOCTSIM CTPOCHHS UX aTOMOB.

CemeiicTBa 351IeMEHTOB (Ha MPUMEPAxX ILENOYHBIX METAJIIOB, rajloreHOB, HHEPTHBIX I'a30B).
XapakTepucTUKa XUMHUYECKUX CBOWMCTB 3JIEMEHTOB IJIaBHBIX MOJArPYNN U MEPUOAMYHOCTHh HMX
WU3MEHEHHS B CBETE DJEKTPOHHOTO CTPOEHHS aTOMa. OJEMEHTBHI, COEAMHEHHS KOTOPBIX
nposBIsAOT aMpoTepHble cBOMCTBA. OTHOCUTENbHAS 3JIEKTPOOTPUIATENBHOCTh 3JIEMEHTOB.
OO11ast xapakTepUCTHKa 3JIEMEHTa HAa OCHOBE €ro IMOJIOKEHUs B nepuoauueckoi cucreme /1. U.
Meneneesa.

OOmiast xapakTepuCTHKa HEMETauloB IMaBHbIX noArpynn IV-VIIrpynn B cBf3u ¢ ux
IIOJIOKEHUEM B IMEPUOJMYECKON cucTreMe Xxumudeckux onemeHtoB .M. MenneneeBa
U OCOOCHHOCTSIMU CTPOEHUS UX aTOMOB.

CewmelicTBa 2JIEMEHTOB (Ha MpUMEpPAX IIETOYHBIX METAJIJIOB, FAJIOT€HOB, HHEPTHBIX Ia3oB).
XapakTepUCTUKa XUMUYECKUX CBOWMCTB 3JIEMEHTOB IVIABHBIX MOAIPYNN U NEPUOAUYHOCTb MX
U3MEHEHHS B CBETE DJJEKTPOHHOTO CTPOEHHS aToMa. OJEMEHTHl, COEAMHEHMS] KOTOPBIX
OpOSBIAIOT amdoTepHble cBoicTBAa. OTHOCHUTENBHAS 3JIEKTPOOTPULIATETBHOCTh 3JIEMEHTOB.
OO61mas xapakTepHucTHKa 3JIEMEHTa Ha OCHOBE €ro MOJIOXKeHUs B nepuoanueckoi cucreme /1. U.
Meneneesa.

Pabota ¢ TpeHUPOBOYHBIMH TECTAMU TI0 TEME.

OneKTpOOTpULATENBHOCTh. CTENEHb OKUCIIEHUS U BAJICHTHOCTh XUMHUYECKHX DJIEMEHTOB.

OTtHocuTeIbHAS 3JIEKTPOOTPULIATENILHOCTD 3J1eMeHTOB. CTeneHb OKUCIEHUS.

TennoBoii 3¢ ekt xumuueckoit peakuu. TepMoOXUMUYECKHE YpaBHEHHUS.

OHepreTuka XHMHUYECKUX TMpeBpamleHud. OHTanbnus. TermnoBoil 3PQexT XUMHUYecKuX
peakuuii. DHJOTEPMUYECKHE M JK30TEPMUYECKHME XMMHUYECKHE peakUuu. TepMOXMMHUYECKHE
ypaBHeHus. 3akoH ['ecca. DuTponus. DHeprus ['m66ca. Bo3aMOX)HOCTh TPOTEKaHUST XUMUYECKHUX
peakuuii. IlpakThueckue 3aHsATHSA. PemieHne pacu€THBIX 3aJad O TEPMOXHMUYECKUM
YPaBHEHUSIM.

CKOpOCTh peaKIiy, ee 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB.

CKOpOCTh XUMHYECKUX PEAKIUi. 3aBUCUMOCTb CKOPOCTH OT YCIOBUM MPOTEKAHUS PEAKIIUU.
3akoH aeicTByronmx Mace. Koncranra ckopoctu xumudeckoit peakiuu. [Ipasuno Bant-T'odda.



Karanmu3. DHeprus aktuBauuu. ['OMOT€HHBII M TE€TEPOreHHBIM KaTajau3, HMX MEXaHU3MBI.
3HaueHUe KaTajln3a B IPUPOJIE U TEXHUKE.

OOpatuMmble 1 HEOOpAaTUMBbIE XUMHUYECKHE peakluu. XUMUdeckoe paBHoBecue. CMmelleHue
XUMHUYECKOTO PABHOBECHUS IOJI JCHCTBUEM Pa3IMIHbIX (DaKTOPOB.

HeoOpartumblie u oOpaTuMble peakiuu. XUMUYECKOE PAaBHOBECHE M YCIOBHS €r0 CMEIICHHUS.
[Mpuniun Jle Larense. PaboTta ¢ TpeHUPOBOYHBIMHU TECTAMHU IO TEME.

DNEKTPOIUTHYECKAs TUCCOLUALINS AIEKTPOIUTOB B BOAHBIX pacTBopax. CUibHbBIE U clla0dble
DIIEKTPOJIUTHI.

OJIEKTPOIUTBL M HEJJEKTPOJIMTHI. JIEKTPOJUTUYECKAs JUCCOLMAnUs B pacTBOpax u
pacmiaBax. Ponb Bozbl B mpoliecce AIEKTPOIUTUYECKON aucconuanuy. CTeneHpb AUCCOLMALNH.
KoHncranra nucconmanuu. XuMHUYECKUE CBOWCTBA KUCJIOT, COJIEM U OCHOBAHUW B CBETE TEOPUU
AIIEKTPOJINTUYECKON Aucconranuy. PacTBopel. DHEpreTHueckue M3MEHEHUs MPU PACTBOPEHUU
BelecTB. KoHlleHTpanus pacTBOPOB.

Peakuuu nonHoro ooMeHa.

[TpakTueckoe 3anatue. CocTaBlieHUE MOJEKYISAPHBIX M HOHHBIX ypaBHeHuUil. PabGota ¢
TPEHUPOBOYHBIMU TECTAMU IO TEME.

I'upponus coneit. Cpena BOAHBIX pacTBOPOB: KUCIIAs, HEUTpaJIbHAS, ILIEJIOYHAs.

I'mpponus comnent.

[Ipaktuueckoe 3aHstue. CocTaBieHUE ypaBHEHUM peakUuMd THAPOJIHM3a  COJICH.
Ornpenenenue cpeabl pactBopa. PaboTta ¢ TpeHUPOBOUYHBIMU TECTAMU TIO TEME.

Peakuuu okucauTeNnbHO-BOCCTAaHOBHUTENbHBIE. KOppo3us MeTamuioB U crnocoObl 3alIUTHI OT
Hee.

IIpoueccsl okucienuss u BoccraHoBieHusa. CocraBienue ypaBHeHud OBP: wmeton
AJIEKTPOHHOTO OajlaHca M METOJ TOJIypeaKkiuid (MOHHO-AJIEKTPOHHBIN MeTon). Knaccuduxanus
OBP: mMexxMonekynsipHble, BHYyTPUMOIEKYISIPHBIE, TUCTPOMOPIIMOHUPOBAHMS (CAMOOKHCIICHUS,
camoBoccTaHoBiieHUs1). BoccraHoButrenu wu okuciaurend. BiusHue Ha xapaktep OBP
KOHIIEHTpAllUK BEUIECTB, CPEAbl PACTBOPA, CHJIbI OKHCIIUTENS U BOCCTAHOBUTES, TEMIIEPATYPHI.
[Tpaktnueckoe 3ansrue. CoctaBieHue ypaBHeHuid OBP Mmeronom snekTpoHHOro OanaHca U
METOJOM IOIypEaKLHii.

DIIEKTPOJIN3 PACIUIABOB M PaCTBOPOB (COJIEH, IIETI0Ueid, KICIIOT).

[TonsiTrie 00 >MEKTPOJHBIX MOTEHIMANAX. DIEKTPOXUMUUYECKHUI psl HAMPSHKEHUI METAJUIOB.
DIEeKTPOIN3 BOJHBIX PACTBOPOB KHUCIIOT, IIEJIOUEH U COJICH, PaCTIaBOB COJIEH U IICIOYECH.

Pa3znen 2. Heopranuueckasi xXumust

Knaccudukanus HeopraHM4eCKMX BEIECTB, MX TeHeThdeckas cBs3b. HomeHnknarypa,
KJIacCU(UKAIMs, XUMIUYECKHE CBOWCTBA U CIIOCOOBI TIOTYYEHHS MTPOCTHIX BEUIECTB - METAIIIOB U
HEMETAJVIOB, CJIOKHBIX BEHIECTB - OKCHIOB, KHCIOT, COJEd M OCHOBaHMH. KoMIuiekcHbIe
coenuHeHus. PaboTa ¢ TpeHUPOBOYHBIMU TECTAMU IO TEME.

Knaccudukanus Heopranuueckux BemiecTB. HomeHkIaTypa HEOpPraHMYECKHWX BEIIECTB
(TpuBHANBHASI U MEXKIYHAPOIHAS).

XapakTepHble XHMHYECKHE CBOWCTBA TMPOCTHIX  BEIIECTB-META/UIOB:  IIEJOYHBIX,
HIEJIOYHO3EMENbHBIX, ATFOMUHMUS, IEPEXOIHBIX METAJJIOB - MEJIM, IIMHKA, XpOMa, Keje3a.

XapakTepHble XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJIOPO/Ia, TaJIOTEHOB,
KHCJIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUSI.

XapakTepHble XUMHUYECKHE CBONCTBA OKCU/IOB: OCHOBHBIX, aM()OTEPHBIX, KUCITOTHBIX.

XapakTepHble XUMUYECKUE CBOWCTBA OCHOBAHUH M aM(OTEPHBIX THAPOKCHIOB.

XapakTepHbIE XMMUYECKHE CBOMCTBA KUCIIOT.

XapakTepHbIE XUMHUUYECKUE CBOMCTBA COJICH: CPEAHMX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX
(Ha MpUMepe COCTUHECHHUM aTFOMUHUS U ITUHKA).

B3auMocBsI3b pa3nuyHBIX KJIACCOB HEOPTraHUYECKUX BELIECTB.

Pasznen 3. MeToabl o3HaHUS B XMMHH. XUMUS U )KU3Hb.



[IpaBuna pabotel B nabopatopuu. JlaGopaTopHas mocyaa u oOopynoBanue. IIpaBuia
0e30macHOCTH Mpu paboTe C €AKUMH, FOPIOYUMH M TOKCHUYHBIMU BELIECTBAMHU, CPEACTBAMU
OBITOBOM XMMHUH.

Hayunble MeTonpl HcCClienOBaHUsS XUMHYECKHMX BEIIECTB M MpeBpalleHUud. MeTroasl
pasziesieHus: CMeceil U OUUCTKU BEIECTB.

YucTeie BeleCTBA U CMECH, HEOJHOPOJAHBIE U OJJHOPOJHBIE CMECH, MPU3HAKH, TT0 KOTOPBIM
MO>KHO OTJIMYUTH YHCTOE BEUIECTBO OT CMECH, CIIOCOOBI pa3/IeieHUs CMeceH.

Omnpenenenue xapakrepa cpeibl BOJHBIX PaCTBOPOB BellecTB. IHAUKATOpPHI.

KauecTBeHHbBIE peakIi Ha HEOPraHUYECKHE BEIIECTBA U UOHBI.

WnenTudukanust OpraHn4ecKux COeINHEHHA.

OcHoBHbIE cTIOCOOBI MONy4YeHUs (B J1aOOpaTOpHH) KOHKPETHBIX BEUIECTB, OTHOCAIIMXCS K
M3YYEHHBIM KJIacCaM HEOPTraHUYECKUX COCITUHECHUM.

OcHoBHbIE cIOCOOBI MOTYYEHHSI YTIIEBOIOPOAOB (B 1abopaTopun).

OcHOBHBIE CTIOCOOBI TIOTYYEHHUST KUCIOPOICOIEPKAIUX COSTUHEHUH (B JabopaTopun).

OO6mue HayyHbIe MPHUHIMIIBI XUMUYECKOTO MPOU3BOJCTBA (HA MpUMEpPE MPOMBIIIIICHHOTO
MOJIyYEHUSI aMMHaKa, CEPHOM KHCJIOThI, METAHOJIa). XUMHUYECKOE 3arps3HEHUE OKpYKaIoLIEe
CPEeIbl U €ro MOCIEeICTBHUS.

[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB, X MEepepadoTKa.

[TpupoaHbIe HCTOYHUKHU YTIIEBOJAOPOIOB, COCTAB, CBOMCTBA U METO/bI MepepadOTKN HeTH;
OXpaHa OKPYXAIOIIeH Cpebl OT 3arps3HeHMs He(PThIO 1 He(hTEPOIYKTaAMH.

Ilnannpyemblie pe3yibTaThl OCBOCHUSI YUeOHOT0 Kypca

JINYHOCTHLIE

e UYYBCTBO TIOpAOCTH 3a pOCCHfICKYIO HAyYKy, 'YMaHH3M, IOJIOKUTCIBbHOC OTHOUICHHUC K
TPYY, LEICYCTPEMIICHHOCTB;

e TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY AajibHEMHIIeH 00pa30oBaTebHOM TPAaeKTOpUH;

e YMEHHE YIPABIISITh CBOEH MO3HABATEIBLHON JEATEIIBHOCTBIO.

MeTanpeaMeTHbIe
® CAaMOCTOSITEIBHO ONPENEATh ILIENIH, 3a4aBaTh MAapaMeTpbl U KPUTEPHUH, MO KOTOPBIM

MOKHO OIpEAETUTb, 4YTO LE€Jdb JOCTUTHYTA; > OLEHUBaTh BO3MOXKHBIE IIOCIEICTBUS
JOCTH>KEHUS IOCTaBJIEHHOMN LIENU B I€ATEIbHOCTH, COOCTBEHHON YKU3HU U )KU3HU OKPY>KAIOLIUX
JI0JIeH, OCHOBBIBAsICh HA COOOPaKEHUAX ITUKH U MOPAJIH;

® CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 33a/ladyl B 0Opa30BATEIbHOU NEATEIHHOCTH H
JKU3HEHHBIX CUTYalLMSIX;

® OLECHMBAaThb pPECYpCHl, B TOM 4HCIE BpeMs U JpYyrue HEMaTepUAIbHBIE PECYPCHI,
HE0OXO0UMBbIE JJIs JOCTUKEHUSI TOCTABJICHHOM 11ETH;

e BbIOMpATh MYyTh JOCTHKEHHUS LEIH, IUJIAHUPOBAaTh pEIIEHHE IOCTAaBJIEHHBIX 3ajad,
ONTUMU3HUPYS MaTepHAJIbHBIE U HEMATEPUAIbHBIE 3aTPaThI;

® OpraHu3oBbIBaTh A(PPEKTUBHBI MOUCK PECYpCcOB, HEOOXOAMMBIX IS JOCTHKEHHS

MOCTABJICHHOM IIEJIM; > COTOCTABJIATh MOJTYYCHHBIH Pe3yabTaT JEATEIBHOCTH C ITOCTaBICHHON
3apaHee 1eJIbIO.

Ilo3naBaTe/bHbIE YHUBeEPCAJbHbIE YUeOHbIE JeCTBUS:

BeIMyCKHUK HAy4IUTCS:

® JCKaTh U HAXOJAUTH 0606H_[€HHBIG CHOCO6BI pemicHud 3aaa4, B TOM YHUCJIC, OCYHICCTBIIATH
pa3BepHYTHI WH(OPMAIMOHHBIM TIOMCK M CTaBUTh HAa €ro OCHOBE HOBBIE (ydeOHBIE U
MIO03HABATENbHBIC) 331a4H; KPUTHUYECKU OLIEHUBATh U MHTEPIPETHPOBATH HHPOPMALIUIO C Pa3HBIX
TIO3HIINH, pacIio3HaBaTh U (PUKCUPOBATH MTPOTHBOPEUHS B MH(POPMAIIMOHHBIX UCTOYHUKAX;



® CIIOJB30BaTh pPa3jIW4HbIE MOJEIbHO-CXEMATHUECKUE CPEACTBA Ul IIPEACTABICHUS
CYIIECTBCHHBIX CBA3€M M OTHOLICHMH, a TakkKe IPOTHUBOPEUYMH, BBIABICHHBIX B
UH(POPMALIMOHHBIX HCTOYHHKAX;

® HAXOJUTh U IIPUBOAUTH KPUTUUYECKHUE APIYMEHTHI B OTHOILICHUM ACUCTBUN U CYKICHUU
JIpYroro; CIOKOWHO M Pa3yMHO OTHOCHTBCA K KPUTHYECKMM 3aMEYaHUsSM B OTHOIICHUU
COOCTBEHHOTO CYXKICHHUS, PACCMAaTPUBATh UX KaK PECYpC COOCTBEHHOT'O Pa3BUTHS;

® BBIXOJUTh 332 PaMKU y4eOHOro NMpeAMETa U OCYLIECTBIIATH LIEJICHANPABICHHBIA MTOUCK
BO3MOXHOCTEH IS IUPOKOTO NEPEHOCA CPEACTB U CIIOCOO0B ACHCTBUS;

® BBHICTPAUBATh MHJIUBUAYAIBHYIO 00pPa30BaTE/IbHYIO TPACKTOPHUIO, YUUTHIBAsI OTPaHUUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB M PECYPCHBIE OIPAaHUYCHMS;

e MEHATb M YIEP)KMUBATh pas3Hble I[O3ULUU B II03HABATECIBHOM  JACATEIBHOCTH.
KoMMyHUKaTHBHBIE YHUBEpCAIbHbIE YUEOHbIE 1eHCTBUS BhITyCKHUK HAYyIUTCS:

® OCYILIECTBILATH JEJIOBYD KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH
(kak BHYTpHM 00pa3zoBaTeJIbHOW OpraHM3alld, TaK W 3a ee MpejaenaMu), NoA0upaTk napTHEPOB
JUISL 1eJI0BOM KOMMYHUKALUK UCXOJ U3 COOOpaK€HUI pe3yJbTaTUBHOCTU B3aUMOJICHCTBUS, a
HE JINYHBIX CUMIIaTUH;

® [IpU OCYIIECTBIEHUU TIPYNIOBOH pPabOThl OBITh Kak PYKOBOAMTEIEM, TaK U YJIEHOM
KOMaH/bl B Pa3HbIX poOJIsiX (FeHepaTop MJed, KPUTUK, UCIIOJHUTEIb, BBICTYNAIOIINUN, IKCIEPT U
T.1.);

® KOOPAMHUPOBaTb U BBINOJHATH PAa0OTYy B YCIOBHMSX pPEaIbHOI0, BHUPTYAJIBHOIO H
KOMOMHHMPOBAHHOT'O B3aUMOJICICTBHUS;

® pa3BEepPHYTO, JIOTHYHO M TOYHO H3JIaraTh CBOK TOYKY 3PEHHUSA C HCIIOIb30BAHMEM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX) S3bIKOBBIX CPE/ICTB;

® pacro3HaBaTh KOH(DIUKTOIEHHblE CHUTyallUM M IpeJoTBpamiaTh KOHQIMKTBI O UX
aKTUBHOM (ha3bl, BBICTPaMBaTh JEJIOBYI0 M 00pa3oBaTelbHYI0 KOMMYHMKalMIO, Hu30eras
JIMYHOCTHBIX OLIEHOYHBIX CYKICHUN.

IIpenmveTHbIE

Brinmyckauk Ha yriayOJeHHOM ypPOBHE HAYUHUTCS:

® pacKpbIBaThb Ha MpUMEpaxXx poOJb XUMUH B (HOPMHUPOBAHUU COBPEMEHHON HAyIHOU
KapTUHbI MUpa U B NPAKTUYECKON NEATEIBHOCTH YEJIOBEKa, B3aMMOCBA3b MEXKIY XUMHUEU U
JIPYTUMU €CTECTBEHHBIMH HAYKaAMU;

® WUIIOCTPUPOBATH HA MPHUMEPAX CTAHOBJICHHE W 3BOJIIOLUI0 OPraHUYECKOM XUMHUH KaK
HayKH Ha pa3jJMYHbIX UCTOPUYECKUX dTaIlaX €€ pa3BUTHS;

® YCTaHABJIMBATh IPUUYMHHO-CJIEACTBEHHBIE CBS3U MEXKIY CTPOCHUEM aTOMOB XMMUUYECKUX
AJIEMEHTOB M MEPHUOJIUYECKUM W3MEHEHUEM CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCIMHEHU
B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKUX JJIEMEHTOB B IEPUOIUYECKON CUCTEME;

® QAHaJNM3UPOBATh COCTAB, CTPOCHUE M CBOMCTBA BEILIECTB, IPUMEHSSA IOJIOKEHUS
OCHOBHBIX XMUMHYECKHUX TEOPHI: XUMHUYECKOTO CTPOEHHUS OpPraHMYECKUX coeauHeHuid A.M.
bytneposa, ctpoenuss atroma, XUMHAYECKON CBSI3H, JIEKTPOJIUTHYECKON JUCCOLMALIMU KUCIOT U
OCHOBAHWH; YCTAHABIWBATh NMPUYUHHO-CJICICTBEHHbIC CBA3M MEXKIY CBOWCTBAMH BEILECTBA U
€ro COCTaBOM, U CTPOEHUEM;

® IIPUMEHATH IPaBUJa CUCTEMATHYECKOW MEXIYHAPOJHOW HOMEHKIIATYPBHI KaK CpPEIACTBA
paznuyeHus U UACHTU(GUKAIINN BEIIECTB M0 UX COCTaBY M CTPOCHUIO;

® COCTaBIIATh MOJICKYJSIPHBIE U CTPYKTYPHBIE (POPMYITBI HEOPTAaHUIECKUX U OPTaHUIECKUX
BEIIECTB KAk HocuTened uWH(OpMalMu O CTPOSGHHWU BEIIeCTBa, €ro CBOWCTBaxX U
MIPUHAJIEKHOCTH K ONPENECIICHHOMY KJIacCy COEIMHEHHUI;




e OOBSCHATH NPUPOAY M CHOCOOBI OOpa3OBaHHUS XUMHYECKOW CBSI3U: KOBAJICHTHOM
(MoNsApHOM, HEMOJIAPHOW), MOHHOW, METaUIMYECKOW, BOJOPOTHOM C IIEIbI0 OINPEACICHHS
XUMHUYECKON aKTUBHOCTH BELIECTB;

® XapakTepu3oBaTh (PU3UYECKHE CBOWCTBA HEOPraHWYECKHX M OPraHMYECKHX BEIIECTB U
YCTaHaBIMBAaTh 3aBHCUMOCTh (PU3NYECKUX CBOMCTB BELIECTB OT THIA KPUCTAILTMYECKON
pEIIETKY;

® XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUM XMMMUECKHUX CBOMCTB IPOCTBIX
BEIIECTB, BOJOPOIHBIX COEUHEHHM, BHICIIUX OKCHUJIOB U TUAPOKCHUIOB;

® [IPUBOJAUTH MPUMEPHl XUMUUECKUX PEAKIUN, pACKPBIBAIOIINX XapaKTePHbIe XUMUYECKUE
CBOICTBAa HEOPraHMYECKMX M OPraHMYEeCKHX BEUIECTB M3YUEHHBIX KIACCOB C LETbI0 HUX
UIACHTU(DUKAINN U 00bACHEHHS 001aCTH IPUMEHEHUS;

® ONpeleNsITh MEXAaHW3M PEAKIUH B 3aBUCUMOCTH OT YCJIOBHUH NPOBEACHUS PEAKIMH U
MIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XMMHUECKUX PEAKIMil HA OCHOBE THUIIa XUMHUYECKON
CBSI3M U aKTUBHOCTH PEareHTOB;

® YCTaHABIIMBATh 3aBUCUMOCThH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
XapakTepa B3aUMHOTO BJIMSHHS aTOMOB B MOJIEKYJax C LIEJbI0 MPOTHO3HPOBAHUS MPOAYKTOB
peakuuu;

® YCTAHABJIMBATbH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakliy U CMEIIEHUS XUMHUYECKOIO
paBHOBECHsI OT pa3IMUHBIX (AKTOPOB C IENbI0 OMPENEICHHUs] ONTUMAIbHBIX YCJIOBUMN
IPOTEKAaHUS XUMHUECKUX MPOIIECCOB;

® YCTAHABJIMBATh FEHETUYECKYIO CBS3b MEXKAY KJlaCCaMH HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB /Jisi OOOCHOBAaHMS MPUHIUIMHUAIBHOW BO3MOXHOCTH MOJYYEHUS HEOPTaHUUYECKUX U
OpraHMYECKUX COEAUHEHUN 3aJJaHHOTO COCTaBa U CTPOCHMUS;

e 1oA0UpaTh pEeareHThl, YCJIOBUS M ONPEIENSTh MPOAYKTbl PEAKIHM, MO3BOJISIOMINX
peanu3oBaTh  J1a0OpaTOpHble W NPOMBILIUIEHHBIE  CIIOCOOBI  MOJYyYEHHUS  BaKHEHIIUX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB;

® ONpEeaeNsITh XapaKTep Cpebl B pe3ybTaTe THApOIN3a HEOPraHMUECKUX U OpPraHUYeCKUX
BEIIECTB M NPUBOIUTH NPUMEPHI THAPOJIN3a BEUIECTB B IOBCEIHEBHON KH3HU YENOBEKa,
O1oJI0rnYecKX 0OMEHHBIX IPOIECCAX U MPOMBIIIEHHOCTH;

® I[IPUBOJUTH MPHUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUuil B MPHUPOJE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEATEIIbHOCTH OPraHU3MOB;

e 000OCHOBBIBATH MPAKTHUUECKOE MHCIIOIB30BAHHE HEOPraHUYECKUX M OpPraHUYeCKHUX
BEIIIECTB U UX PEAKIMHA B MPOMBIIIJIEHHOCTH U OBITY;

® BBIIOJHATH XMMHUYECKMH  OKCIEPUMEHT IO  PpaclO3HAaBaHWIO U TOJYyYEHHIO
HEOPraHMYECKUX U OPraHMYECKUX BEIECTB, OTHOCALIMXCS K Pa3IMUHBIM KJlaccaM COEIMHEHUH,
B COOTBETCTBUU C MpaBUJIaMM U IpueMaMu 0€30macHON paboThl ¢ XMMUYECKMMHU BELIECTBAMHU U
1a00paTOPHBIM 000PYIOBaHHUEM;

® I[POBOJUTH pacyeTbl HAa OCHOBE XHMHUECKUX (GOpMyJl U YpaBHEHHH peakuuid:
HAXOXXJCHUE MOJIEKYIApHONH (OPMYNIbI OpPraHWYECKOro BELIECTBA IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, MJIM IO MPOJAYKTaM CrOpaHMs; pacuyeThbl
MaccoBOW J0nM (Macchl) XUMHUYECKOTO COEAMHEHUS B CMECH; pacdyeTbl Macchl (o0bema,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pEaKIIMU, €CIIM OJHO W3 BELIECTB JJAHO B M3OBITKE (MMeeT
OPUMECH); pPacdyeThl MaccOoBOM MM OOBEMHON JOJNM BBIXOJA MNPOAYKTAa pPEAKLUUU OT
TEOPETUYECKH BO3MOXKHOTO; pPAacyeThl TEIUIOBOTO 3¢ ¢deKkTa peakiuu; pacueTbl O0OBEMHBIX
OTHOILIEHH Ia30B MPH XUMUYECKHX PEAKLUAX; pacyeTbl Macchl (00beMa, KOJTMUeCTBa BEIECTBA)
MPOJYKTa peakliu, €ClId OJHO W3 BEIIECTB JaHO B BUIE PacTBOpPA C OMPEIEIIEHHON MaccoBOil
JI0JIEN paCTBOPEHHOTO BEILIECTBA;



® UCMOJB30BATh METOJABl HAYYHOTO TIO3HAHUS: aHAIU3, CHUHTE3, MOJICITUPOBAHHE
XMMHMYECKMX IIPOLECCOB U SIBICHUM NpU pelIeHUuH Yy4yeOHO-HCCIIeAOBATEeNIbCKUX 3a7ad o
U3YyYEHHIO CBOICTB, CIIOCOOOB MOJyYSHUS U PACIIO3HABAHUS OPraHMYECKUX BEILECTB;

e BJAJETh IMpaBHJIAMH OE30MACHOTO OOpaIIeHUs! C €AKHUMH, TOPIOYMMH U TOKCHYHBIMU
BEIIIECTBAMM, CPEACTBAMHU OBITOBOM XMMMHU; — OCYILECTBIIATh IOMCK XUMHUYECKON HH(pOopMau
110 Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (POPMYJIaM BEIIECTB;

® KPUTHYECKH  OICHMBATh M  HMHTEPIPETUPOBATH  XUMHUYECKYI0  HMH(OpMAIHIO,
COJIepKALYIOCs B COOOLIEHUSIX CPEACTB MacCOBOM nHpopmanuu, pecypcax MHrepHera, Hay4yHO-
HOMYJSIPHBIX CTaThAX C TOUYKH 3PEHUS] €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEIISAX BBISABICHUS
OLIMOOYHBIX CY)KICHUH U (POPMHUPOBAHUS COOCTBEHHON MO3ULINHY;

® YCTaHABJIMBATh B3aMMOCBS3U MEXy (aKkTaMHu U TEOpPHEH, IPUUMHON U CIEICTBUEM IpU
aHamu3e MpOoOJEeMHBIX CUTyalluii M OOOCHOBAaHHMM TPUHMMAEMbIX pEIIEHUl Ha OCHOBE
XUMHYSCKHNX 3HAHUI,

® TIPEJCTaBIATH MYTH PEIICHUs TII00ATBHBIX MPOOJIEM, CTOAIINX TEPE YEIOBEYECTBOM, U
NEPCHEKTUBHBIX HANPABICHUN Pa3BUTUS XUMHUYECKUX TEXHOJIOTHI, B TOM 4YHCIE TEXHOJIOTUH
COBPEMEHHBIX MAaTEpUANIOB C Pa3IMYHON (PYHKIMOHAIBHOCTHIO, BO3OOHOBIISIEMBIX HCTOYHHKOB
CBIPbsl, NEPEPAOOTKU U YTHIIN3ALUH [IPOMBILIUIEHHBIX U OBITOBBIX OTXOJIOB.

BbImycKkHUK Ha yriTyOJI€HHOM YPOBHE MOJIyYUT BO3MOKHOCTh HAYYUTHCS:

e (opMynHpoOBaTh IENb KCCICIOBAHUSA, BBIABUTATh WM MPOBEPATH SKCIEPUMEHTAIHHO
TUIIOTE3bl O XMMMYECKMX CBOMCTBaX BELIECTB HAa OCHOBE HX COCTaBa M CTPOCHMS, HX
CIOCOOHOCTH BCTYNAaTh B XWMHUYECKHE PEAKIMH, O XapakTepe M MPOAYKTaX pPa3IUYHBIX
XUMHUYECKHX PeaKkluii;

® CaMOCTOSTENIbHO IUIAHUPOBaTb M TMPOBOAMTH XUMHMUYECKHE OKCIIEPUMEHTBHI ¢
coOroieHreM IMpaBuJl 0e30MacHOl paboThI ¢ BELIECTBAMH U J1a00paTOPHBIM 000PYI0BaHHUEM;

® UHTEPHPETHPOBATH JTAHHBIE O COCTABE W CTPOSHHH BEIIECTB, IMOJYUYECHHBIE C TTOMOIIBIO
COBPEMEHHBIX (PU3UKO-XMMUYECKHX METOJI0B;

® ONUCHIBATH COCTOSHUE OJJIEKTpPOHA B aTOMe€ Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX MPEJICTABICHUH O CTPOSHUH aToOMa JJIsi OOBSICHEHUS Pe3yIbTaTOB CIIEKTPATILHOTO
aHaJIu3a BEILECTB;

® XapakTepu3oBaTh pOJIb  a30TOCOJEpPXKAIIUX TIeTePOLUKINYECKUX COEAMHEHUH W
HYKJICMHOBBIX KUCIIOT KaK BYKHEUIIIMX OMOJIOTHUECKH AKTHBHBIX BEIIECTB;

® TPOTHO3UPOBATh  BO3MOXXHOCTH  IPOTEKAHHWSI  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
PEaKIIHiA, JIeXKAIMX B OCHOBE IPUPOIHBIX U MPOU3BOACTBEHHBIX MPOIECC

TemaTnuyeckoe NJIAHUPOBAHUE

10-# kaace
Ne ni/m Paznen Koua-Bo 20P/LIOP
4yacoB
1. CrtpoeHue u ki1accuuKaims OpraHndecKux 6 doxcBoOpa
coenquHeHuN. Peakiuy B OpraHM4ecKoi XUMAN HNudoypox
https://resh.edu.ru/subj
2. VYrneBo10po/sl 22 ect/29/10/
3. Kucnopoacoaepxarire oprannueckue 22
COEIMHEHUS



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

4, A3zoToconepxaliue OpraHuueckrue CoeJMHEHUS 18
Bcero yacos 68
11-i xkaace
Ne i/ Paznen 20P/L1OP
1. Teopernueckue 0OCHOBbI XUMUHU 30 ®dokcBopa
Hudoypox
2, Heopranuyeckas xumus 26 https://resh.edu.ru/subj
3. MeTtoabl MO3HAHUS B XUMUAN. XUMUS U )KU3Hb. 12 ect/29/11/
Bcero uacos 68



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

