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IInanupyemble pe3yJbTaThl 0CBOCHHS YU4eOHOI0 MpeIMeTa, Kypca

OOydeHue XUMHUM B CpelHEH NIKoJie Ha 0a30BOM ypOBHE IO JIJAHHOMY KYypCy CIIOCOOCTBYET
JOCTHKEHHUIO 00yJarOIIUMUCS CIEAYIOUUX AUYHOCIMHBIX Pe3)IbIan 06:

1) 4yyBCTBa TOPIOCTH 32 POCCUHMCKYI0O XUMHUYECKYI0 HAyKy M OCO3HaHHE POCCHICKON
IpaXXIaHCKOW UIEHTUYHOCTH — 8 YEeHHOCHMHO-OPUCHMAYUOHHOIL cepe;

2) oco3HaBaTb HEOOXOJUMOCTb CBOEW MO3HABATEIBHOU AEATEIBHOCTH U YMEHHUE YIPABIAThH
€10, TOTOBHOCTh M CIIOCOOHOCTh K CaMOO0Opa30oBaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; OHUMaHUE
BAXHOCTH HENPEPHIBHOTO 00pa3oBaHusd Kak (aKTopy YCHEIHOM MNpoQecCHOHATbHOM U
0OLIECTBEHHOM AESITENbHOCTU; — 8 NO3HA8amenbHot (KOTHUTUBHON, MHTEIUIEKTYaIbHON) cghepe

3) TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY HalbHEHIIEH 00pa3oBaTEIbHOW TPACKTOPUH WIIU
cdepsl mpodeccuoHaIbHON AEITEIBHOCTH — 8 MPY008ol cghepe;

4) HenmpusTHE BPEIHBIX MPUBBIYEK (KypeHUs, YHOTpeOJEHHUS aJKOrojs U HapKOTUKOB) Ha
OCHOBE 3HaHMM O TOKCMYECKOM U HApKOTHYECKOM JEHCTBUM BELIECTB — & cgepe
300po8bechepedcerus u be30nacHoeo 00pasa HCuHu,

Memanpeomemnuvimu pe3yiomamamu OCBOCHUS BBIITYCKHUKAMM CpPEJHEN HIKOJIBI Kypca XUMUU
SIBJISIFOTCSL:

1) ucnonvszoéanue OCHOBHBIX METOJOB NO3HAHMS (ONpeesieHue HCTOYHMKOB Y4eOHOW U
Hay4yHOU MHpopManuu, NoJydeHue 3Toi nHdopmanuu, e€ aHaJIu3, 1 YMO3aKJIIOUEHHs Ha €ro OCHOBE,
U3rOTOBJICHUE U Mpe3eHTalys HHQOPMAIIMOHHOTO MPOJYKTa; MPOBEACHHUE SKCIIEPUMEHTa, B TOM
quclie U B IPOLECCE HMCCIEA0BATEIbCKON AEATEIbHOCTH, MOJEIUPOBAHUE H3Y4aeMbIX OOBEKTOB,
HaOJI0/IeHNe 3a HUMHM, UX U3MepeHHe, (uKcalus pe3ylbTaToB) U UX HpuMeHeHue NS TIOHUMaHUS
Pa3IMYHBIX CTOPOH OKPYXKAIOIIEH IEHCTBUTEIBHOCTH;

2) eénadeHue OCHOBHBIMU MHTEIIEKTYaJbHBIMM ONIEpAllMsMU (aHAJIU3 U CUHTE3, CPAaBHEHHUE U
cucreMarusaius, o000IIeHne U KOHKpeTu3alus, Kiaccu(ukanus U MOUCK aHAJIOTOB, BBISBIICHUE
MIPUYMHHO-CIIEACTBEHHbIX CBfA3€H, (opMynupoBKka THUMNOTE3, HUX MpoBepka U (OPMYIUPOBKA
BBIBO/IOB);

3) nosuanue OOBEKTOB OKPYXAIOUIETO MHpa B IUIAHE BOCXOXKJEHUS OT aOCTPaKTHOTO K
KOHKpPETHOMY (OT OOIIIero Yyepe3 YaCTHOE K €TUHUYHOMY);

4) cnocobHocmb BBIABUTATH UJIEU U HAXOJUTh CPEJCTBA, HEOOXOAMMBIC JIISI X TOCTHXKCHUS;

5) ymenue GopMynupoBaTh IL€JM U ONPENENATh 33aJadyd B CBOEH I[O3HaBaTEIbHOU
NeSITeIbHOCTH, OIPEJEINIATh CPEICTBA AJIsl JOCTHXKEHHUSI LI€TIeH U pellieHus 3a1a4;

6) ompedensimv Ppa3HOOOpPA3HBIE WCTOYHUKH TIOJYYCHHS HEOOXOIUMOW XUMHUYECKOU
uH(popMallUY,  YCTAaHOBJIEHHME  COOTBETCTBUS  cojepxkaHus M (GOpMBI  MPEJCTABICHUS
MH(OPMALIMOHHOTO MTPOYKTA ayAUTOPHH;

7) ymenue TPOAYKTUBHO oOOIIaTbCsl M B3aUMOJECIHCTBOBaTb B IPOIIECCE COBMECTHOM
NESITEeIbHOCTH, YYUTHIBaTh MO3UIMM JIPYIMX YYaCTHUKOB JESITENbHOCTH, 3()()EKTUBHO pazpeliarh
KOH(IIUKTBI;

8) eomosnocmb K KOMMYHUKAIMH (IIPEACTABIATH PE3YNbTaThl COOCTBEHHON MO3HABATEIbHON
NeSITeIbHOCTH, CIBIIIATh U CIYIIAaTh ONIOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO O3ULIUIO);

9) ymenue ucnOIB30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TE€XHOJOTUH
(mnanee — WKT) B pemieHnH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPraHU3allMOHHBIX 333y C
coOnroeHrneM TpeOOBaHUN IPrOHOMHUKH, TEXHUKU OE30MACHOCTH, TMTHEHBI, pecypcocOepexeHus,
MIPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€3011aCHOCTH;

10)61a0enue SI3bIKOBBIMU CPEJICTBAMHU, B TOM 4YHCIE U SI3bIKOM XHMUU — YMEHHE SICHO,
JIOTUYHO U TOYHO H3JIaraTh CBOIO TOYKY 3pPEHMsI, UCIOJb30BaTh aJ€KBAaTHBIE SI3BIKOBBIE CPENICTBA, B
TOM YHCJIE U CUMBOJIbHBIE (XUMUYECKHE 3HAKU, POPMYJIbl U ypaBHEHUS).

Ilpeomemnvimu pezynomamamu v3y4eHus XUMUU Ha 0a30BOM YpPOBHE Ha CTYNEHH CPETHETO
oOuiero 06pa3oBaHusl SBIJISIOTCS CIEAYIOIINE Pe3yIbTaThI.
L B no3naBaresibHOM cepe:

1. 3Hanue (nomumanue) TEPMHUHOB, OCHOBHBIX 3aKOHOB U Ba)KHEWIIUX TEOpHUH Kypca

OpraHUYEeCKOU 1 OOIIeH XUMUU;



2. yMeHue HAOMIOATh, OMUCHIBATh, (PUKCUPOBATh PE3yJbTaThl W J€JaThb BBIBOJBI Ha
OCHOBE JIEMOHCTPAIlMOHHBIX U CAMOCTOSITEIBHO MPOBEAEHHBIX IKCIIEPUMEHTOB, UCIIOJIB3Ys I 3TOTO
POAHOM (PYCCKHI MM UHOM) SI3BIK U SA3BIK XUMUH;

3. YMeHue  KiIacCU(PUUUpPOBATh  XMUMHUYECKHE  DJIEMEHTBI, IPOCTbIE  BEILECTBA,
HEOPraHMYeCKHUEe U OPraHMueCcKre COCTUHEHHS, XHMUYECKHE MPOLIECCHI;

4. YMeHue XapaKTepu30BaTh 00ILME CBOICTBA, MOJyY€HUE U MPUMEHEHHE HN3YyYEHHBIX
KJIACChl HEOPraHMYECKUX U OPraHWYECKUX BELIECTB M UX BaKHEHUIINX Mpe/ICTaBUTEIIEH;

3. Onucbleams KOHKPETHBIE XUMUYECKHE pPEaKlIHMH, YCIOBUS HUX MPOBEACHUA U
yIpaBiIeHUs! XUMUYECKUMU MIPOLIECCaMU;

6. YMeHue TIPOBOJUTb CAMOCTOSATEIbHBIH XUMHUYECKHH AKCHEPUMEHT M HaOII0JaTh
J€MOHCTPAIIMOHHBIM 3KCIIEPUMEHT, (PUKCUPOBATh PE3YJIbTAaThl U J€JIaTh BBIBOJBI U 3aKIIIOUEHUS 10
pe3ynbTaTam;

7. NpOCHO3UpPO8ams CBOMCTBA HEW3YYECHHBIX BEIIECTB [0 AHAJIOIMU CO CBOMCTBAMH
M3YYEHHBIX Ha OCHOBE 3HAHUS XMMHUYECKHUX 3aKOHOMEPHOCTEN;

8. onpeoensims WCTOUYHUKM XUMHUYECKOW uHHGMOpMauuu, mnojgydarb €€, MPOBOIUTH
aHaJIu3, U3rOTaBIUBATh UH(OOPMALIMOHHBINA IPOAYKT U MPEACTABIATH €T0;

9. ymembp NON1b306AMbCA 00s13aTeNIbHBIMU CIIPaBOYHBIMH MaTrepuagaMu:
[lepuoguueckoil cucremoil xumuyeckux amemeHtoB [I. V1. MenneneeBa, TaOnuieil pacTBOPUMOCTH,
AIIEKTPOXUMHUYECKUM PAJIOM HANPSHDKEHUA METAJUIOB, PSIOM  3JEKTPOOTPULATEIIBHOCTH —  JUIS
XApaKTEPUCTUKN CTPOEHHUs, COCTaBa M CBOWCTB aTOMOB XHUMHYECKHX 31eMeHTOB [—IV mepuonos u
00pa30BaHHBIX MU MTPOCTHIX U CJIOKHBIX BELIECTB;

10. ycmaHoeienue 3aBUCHMOCTH CBOMCTB M IPUMEHEHMS BaXKHEHIIUX OPraHUYECKHX
COEJIMHEHUH OT UX XUMUYECKOTO CTPOEHUS, B TOM YUCIIE U 00YCIOBIEHHBIX XapaKTEPOM 3TOT0 CTPOCHHUS
(IpenenbHbIM WK HENPEAEIbHBIM) U HaTuuneM (QYHKIMOHAIbHBIX TPYIII;

I11. MoO0enupoganue MOJIEKY]l HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB;
12. NOHUMAHUe XAMHMYECKOW KapTHHBI MHpa KaK HEOTBEMJIEMOM 4YacTH LEJIOCTHOU
Hay4YHOW KapTHHBI MUpA.
IL. B nenHocTHO-opueHTAaUNMOHHOM cdepe — GopMHpoBaHUE COOCTBEHHON MO3ULIMU

IIPY OLIEHKE IIOCIIEICTBHM JUI OKpPYXKAlOLEeHd Cpelpl ACSITEIBHOCTH YEJIOBEKAa, CBSI3aHHOM C
MIPOM3BOJICTBOM U IEPepadOTKON XUMUYECKUX MTPOTYKTOB;

I1I. B TtpynoBoii cdepe — nposedenue XUMHUECKOTO HKCIEPUMEHTA; pazgumue
HAaBBIKOB yqe6H0171, HpOGKTHO-HCCHCILOBaTGHBCKOﬁ n TBOpLIeCKOI\/'I ACATCIIbHOCTU IIPU BBIITIOJHCHUHU
HHAUBUAYAJIBHOTO ITPOCKTA 110 XUMHH,

IV. B cdepe 310poBOoro ob6paza Ku3HU — coOar00eHue TPaBWI OE30MaCHOTO
oOpallleHus ¢ BellecTBaMM, MaTepuajaMu; OKa3aHUE MEPBOM OMOIIY [TPU OTPABIICHUSAX, 0KOTaxX U
TpaBMax, MOJYYEHHBIX B pe3yJibTaTe HAPYLIEHUS MPaBHJI TEXHUKU OE30MAaCHOCTH IpHU padoTe ¢
BELIECTBAMU U JJa0OPaTOPHBIM 000pyIOBAaHUEM.



Conepxanue kypca. 10 kiaacc. ba3oBblii ypoBeHb

Teopust crpoeHusi oprannyeckux coeauHeHuii A. M. Byriaeposa. Ilpeamer oprannyeckoi
xumun. Opzanuueckue eewjecmea: NpupooHvle, UcCKyccmeenHvle u cunmemuyeckue. OcobennHocmu
coCmasa u cmpoenus op2anuieckux gewjecmes. Bumanusm u eco kpax. Ilonsamue 06 yeneeooopooax.

OcHOBHbIE TM0JIOKEHHUSI TeOpPHH XHMH4YeCKoro crpoenusi byrtieposa. BanenTtHoCTb.
CrpykrypHble QopMysbl — IMOJHbIE U coKpall€HHble. [IpocThie (0AMHApPHBIE) U KpaTHBIE (JIBOMHBIE U
TpoiiHbIe) cBsI3U. M30Mephl 1 u3omepust. B3aumHoe BiIusiHIE aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. Hexoropblie 001111e XMMUYECKUE CBOMCTBA OPraHUYECKUX BEILIECTB: X TOPEHUE,
IiaBieHue u oOyrnuBaHue. Mojenu (IapocTepkHEBble U OOBbEMHBIE) MOJEKYJA OpPraHMYECKHUX
COEIMHEHUH pa3HbIX KilaccoB. OmnpeeneHne 3JIeMEHTHOIO COCTaBa OPraHMUECKUX COCTUHEHUI.

Jlabopamopnuie onvimel. VI3roTOBICHUE MOJENIEH OPraHUYECKUX COCTMHEHUN.

YrieBoaopoabl U MX NPUPOJIHbIE HCTOYHUKH

IIpeneabHble yriesoaopoabl. Ajikanbl. OmnpeneneHue. ['OMOJOTHYECKUM psAll alKaHOB U €ro
obmas ¢opmyna. CTpykTypHas wu3oMmepus yriepomHo menu. Pamukansl. HomeHkmaTypa ankaHOB.
XUMUYECKHE CBOMCTBA aJKaHOB: TOpPEHHUE, pPEaKIMH 3aMeleHusi (raJIoreHUpPOBAHUE), PEAKIIHUS
pa3oKeHusl MeTaHa, Peakiys AeruApUPOBaHUs ITaHA.

HenpenenbHble yriieBoaopoabl. AJIKeHbl. OTWIEH. [OMOJOrMYECKH psiJ — alKeHOB.
Homenknarypa. CrpykrypHass wu3omepus. I[IpoMmbllIUIEHHOE MOJNIyY€HHE AJKEHOB: KPEKUHI U
JNEeTUpUpOBaHUE allkaHOB. Peakuus aerujparauuu 3TaHoNa, Kak J1a0OpaTOpPHBIM crnoco0 HoJydeHus
STHUJICHA. Peakuuu npucoenvHeHus: TUAparanus, TUAPOTAJOreHUPOBAHUE, TIaJIOT€HHUPOBAHUE,
nomumepu3anuu. I[lpaBunmo MapkoBHukoBa. OxkwucieHue ankeHoB. KadecTBeHHBIE peakiuu Ha
HempeJlebHbIE YTIIIEBOJOPOIbI.

Aaxaguennl. Kayuyku. Homenknatypa. Comnpsbxkénnbele auenbl. byranuen-1,3, wusompeH.
Peakuust JlebGeneBa. Peakuuu npucoenuHeHus ankagueHoB. Kaydyku: HaTypajibHbIM, CUHTETHYECKHE
(OyranueHoBBIH, H30NPEHOBLIN). Bynkanuzanus kayuyka. Pesuna. D00HUT.

Aaxunbl. O0mas XapakTepucTuka romosiornyeckoro psaa. CrnocoObl 00pa3oBaHus Ha3BaHUMN
QJIKHOB. XuMuyeckue CBOICTBa aleTHIeHa: ropeHue, peaxkuuu MIPUCOEAUHEHMUS:
TUIPOrajioreHUpoBaHue, rajloreHupoBaHue, ruaparanus (peakuust KydepoBa), — ero mnojydeHue U
pUMeHeHHe. BUHUIXI0pUA U ero noaumepusanys B MOJIUXJIOPBUHIIL

Apenbl. beH3011, Kak mpeIcTaBUTENb apOMATUYECKUX YIiIeBOA0POo0B. CTpPOEHHE €ro MOJIEKYIIbI U
CBOMCTBa (pM3MYECKUE M XMMHUYECKHE CBOWMCTBA: FOPEHHUE, PEaKLUU 3aMELIeHUs — TrajJoreHUpOBaHUE,
HutpoBanue. [lonydyenue u npumeHeHue 6eH3ol1a.

IIpupoansiii 1 nmomytHslid ra3pl. CoctaB mnpupoaHoro rasa. Ero HaxoxaeHue B IpUpoOJE.
[IpenmyriecTBa NpupoHOIro ra3za Kak TOIuIMBa. XuMudeckas nepepadoTKa IpUPOIHOTO ra3a: KOHBEpCHs,
nuposaun3. CuHTe3-ra3 v ero NpuMeHeHHE.

[TonyrHele rassl, ux cocran. [lepepaboTka MOMyTHOro rasa Ha (pakUMHU: CYXOW ras, MpoOIaH-
OyTaHOBasi CMECh, Ta30BbIN OCH3HH.

Hedg1b n cnocodbl eé nepepadorku. CoctaB HeQTH U €€ mepepaboTKa: MEpPEeroHKa, KPeKUHT,
pudopmunr. Hegrenpoayktel u ux nosyuyenue. Ilonstue 06 okTaHOBOM uucie. XUMUYECKUE CIIOCOObI
MOBBILIEHUS KayecTBa O€H3MHA.

Kamennblii yroib u ero mnepepadorka. KokcoBaHMe KaMEHHOTO YIJIsI U €ro IPOJYKTHI:
KOKCOBBIH ra3, aMMuavHas BoJla, KAMEHHOYI0JIbHasl CMOJIa, KOKC. ["a3u(ukanys KaMeHHOTO Y.

Jlemoncmpayuu. 'opeHue NpeNeNbHBIX W HENpPEENIbHBIX YIJIEBOJOPOJOB: METaHa, JTaHa,
anerusieHa. KauecTBeHHbIE peaklMyd Ha HENpeEAeTbHBIE YIIIEBOAOPOJIbl: OOECIBEUMBAHUE ATHIEHOM U
alleTUJIICHOM pacTBOPOB II€pMaHraHata Kajauss W OpoMHOW Boabl. OTHOIIEHHME OCEH3071a K OSTUM
okucnutensMm. Jlerumparamus dtanona. [wmaponms kapbupma kanpnus. Komtekmuun  «HedTts u
He(TenpoayKTh», «KaMeHHbII yroyib U NPOAYKTHI ero mnepepadotkw», «Kaydayku». Kapra nmosesnsix
nckonaemeix PO.

Jlabopamopuwvie onvimul. OOHapyx eHHE NPOAYKTOB ropeHus cBeuu. lcciemoBaHue CBOMCTB

Kay4yKOB.
Kucaopona- 1 azorcoaep:kamue oprann4eckue coeIMHeHns



Oanoaromubie  cnuptbl. Onpenenenune. @DyHKUMOHANbHAS  THIPOKCWIbHAs  rpymna.
['omonoruueckuil psifi MpeesibHbIX OJHOATOMHBIX CHOUPTOB. M30Mepus mosioskeHus (PpyHKIHOHAIbHON
rpynnel. Bomoponnas cBs3b. XHMMHMUYECKME CBOWCTBA CIHUPTOB. AnbpleruaHas rpynna. Peaxnus
sTepudukanmm, ciaoxueie 3¢upsl. [Ipumenenue crnuptoB. [leiicTBHE METUIOBOIO U 3TUJIOBOTO CIUPTOB
Ha OPraHu3M 4YeJIOBEKa.

MHoroaTroMHble CHUPTHI. DTUICHIJIUKOJIb, KaK MMPEJACTaBUTEIb JBYXaTOMHBIX W IJIMIEPUH, KaK
MIPEACTABUTENL TPEXAaTOMHBIX CHUPTOB. KadecTBeHHas peakuuss HAa MHOIOATOMHBIE CHUPTHI, HX
CBOICTBa, MostyueHue u npumenenue. [lonstue 06 antudpuzax.

®enon. CtpoeHue, MoiaydyeHue, CBOMCTBA M npuMeHeHue ¢denosa. KauecTBeHHBIE peakuu Ha
¢denos. BzauMmHoe BiMsIHEE aTOMOB B MOJIEKYJie (peHoJa.

Aapaeruabl U KeTOHbl. DopMaybleru] M aueTalbIeruj, Kak MPEICTABUTENIN aJIbJICTUIOB,
coctaB ux Mosekyn. dyHkunoHanbHas KapOoHWIbHAs rpynna. KauecTBeHHbIE peakiMy Ha ajlbJerHJibl.
CpoiicTBa, MoJydyeHUEe U NMpUMEHEHUe (GopMaibAeryuaa U aneTaibjeruia. Peakuuu MmojavKoHJIEHCAlUU
g popmanpaeruna. [lonstue o keToHax Ha MpUMEPE aleTOHA.

Kap6oHOBbIe KHCJIOTBI. [ 'OMOJIOTMYECKMIl DS HpPENCNbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucaoT. JKupHble KapOOHOBBIE KUCIIOTHl. XMMHUYECKHE CBOWCTBA KapOOHOBBIX KucioT. llomydyenue u
IIPUMEHEHHNE MYPABbUHON U YKCYCHOU KHUCIIOT.

Caoxubie 3¢pupsbl. Kupsbl. Peaknus srepudukanuu. Cnoxxssle 3gupbl. XKupbl, ux cocraB u
ruApoJin3 (KUCIOTHBIN U mienodHoi). Mbiia. ['uapupoBanue ;Kupos.

Yraesoawbl. YrieBoasl. Monocaxapunel.  [rokoza  kak  anpaerupocnupr.  CopOur.
Mouounokucinoe u crnuproBoe Opoxkenue. dotocunres. [ucaxapuasl. Caxaposza. Ilonucaxapuis:
KpaxMaj, LeJUIIII03a.

AMUHBI. AMuHOrpynna. AMUHBI NpeeabHble U apomaTHueckue. AHWIMH. [lonydeHne aMUHOB.
Peaknus 3unnHa. XvMU4uecKkre CBOMCTBA U IPUMEHEHUE aMHUHOB.

AMHMHOKHMCJIOTBI. AMHUHOKUCIOTBI, COCTaB KX MOJEKYJI M CBOHCTBA, Kak aM(pOTEpHBIX
OPraHWYECKUX COECIAMHEHMHU. [JMIMH, Kak IpeAcTaBUTENb AMHHOKHUCIOT. [lonydeHue nonmmneTruuos
peakuueil noJukoHaeHcauny. [lonaTre 0 NenTUAHON CBSI3H.

Beakn. Crpoenue MoJieKyn O€lKOB: INepBUYHAs, BTOPUYHAas W TpPETUYHas CTPYKTYPHI.
KauecTBeHHble peakiiuu Ha O€JIKH, UX TUAPOIIN3, IeHATypalus U OHOoJorudeckue QyHKIUH.

JHemoncmpayuu. IlonydeHune anpIeruoB OKHCICHHEM cHUpTOB. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CHUPTHI. 3aBUCHUMOCTh pacTBOPUMOCTH (eHoJa B BOJE OT TEMIEPATyphl.
B3aumoneiictBue ¢ 6pomuoi Bomoit u xmopuaom kenesa(lll), kak xkadecTBeHHbIE peakiuu Ha (EHOI.
Peakuuu cepeOpsHOrO 3epKana U CO CBEKENOIY4eHHbIM ruapokcuaoM meau(ll) mpu HarpeBaHuu, Kak
KaueCTBEHHbIE peakuu Ha aibaeruabl. OOpas3lbl MypaBbUHOHM, YKCYCHOM, HaJbMUTHHOBOM U
CTEapUHOBOM KHCIIOT U UX PACTBOPUMOCTH B BOJie. AJIbJETHIHbIE CBOICTBA U CBOMCTBA MHOIOATOMHBIX
CHUPTOB TJIIOKO3bl B peakuuu ¢ ruppokcunom menu(ll). Mnentudukanus kpaxmana. KauecTBeHHbIE
peakiuu Ha OCTKH.

Jlabopamopnwvie onvimer. CpaBHEHHE CKOPOCTH HCIApeHMs] BOAbI M 3TaHoja. PactBopuMocTh
[JIMIEpUHA B BOJIE. XHUMHUYECKHE CBOMCTBA YKCYCHOW KHCIOTHL OmpenereHue HEmpeaeabHOCTH
pacturenpHOro Mmacna. Mnentudukanus Kpaxmaiga B HEKOTOPBIX MPOAYKTax muUTaHus. M3roromienue
KpaxMaJlbHOTO Kiencrepa. 3rotoBienne Mozeled MOJIEKyJ aMUHOB. M3roToBiieHne MOIEIN MOJIEKYIIbI
TJIMIUHA.

Ilpakmuueckaa padoma. Vinentudukanus OpraHUIeCKUX COCTUHECHUMN.

Opranuyeckasi XuMus U 001IeCTBO

Bbuorexnosorusi. Ilepuoapr e€ pasButus. Tpu HampaBiieHUss OUMOTEXHOJOTUU: TeHHas (WU
IreHeTUYEeCKasl) WH)KEHEpHs; KIEeTOYHas WHXKEHepus; Ouosioruueckas uWHXKeHepusa. [eHeTmuecku
MoauduiupoBanHsle  opranu3dmbel  (I'MO) u  TpancrenHas  npoaykuus.  KioHupoaHue.
NMMobOunu3oBanHble (pepMEHTH U X IPUMEHEHUE.

Mosmmepsl. Knaccuduxarus nonumepoB. VckycCTBEHHbIE MOJUMEPHI: LEIUTYJIOU, aleTaTHbIN
méENK, BUCKO3a, eytodaH.

Cunrernuyeckue nojumepsl. [lonmumepusanust U MOIMKOHIEHCAIUS, KaK CIIOCOOBI MOTY4YEHHUS
nosuMepoB. CuHTeTnueckue kayuyku. [lonuctuposn, TedaoH ¥ NOIMBUHIIXJIOPH, KaK MPEACTaBUTEIN
mwactMace. CHHTETHYECKHE BOJIOKHA: KallpOH, HAMJIOH, KeBJap, JIaBCaH.



Jemoncmpayuu. Konnexuuy Kay4ykoB, IJIaCTMAcC, CAHTETUYECKUX BOJIOKOH U M3JEIUM U3 HUX.
depMeHTaTUBHOE pa3joKEHUE NEPOKCHIAa BOJOPOJAA C MOMOUIBIO KaTaja3bl CBEKEHATEPTHIX MOPKOBU
uu Kaproderns.

Jlabopamopnwie onvimol. O3HaKOMIIEHUE C KOJUIEKLIIUSIMH KaydyKOB, IJJaCTMACC U BOJIOKOH.

Ilpakmuueckan padoma. Pacnio3HaBaHu€ IUIACTMACC U BOJIOKOH.



Conep:xanue kypca. 11 kaacc. ba3oBblii ypoBeHb

CTpoeHue BelecTB

OcHoBHbIe cBeleHHusi 0 cTpoeHMH aroma. CTpoeHHe aToma: COCTaB fA1apa (HYKJIOHBI) U
anekTpoHHas obosiouka. [lonsTue 06 m3zoronax. [loHATHE O XMMHYECKOM 3JI€MEHTE, KaK COBOKYITHOCTHU
aTOMOB C OJJUHAKOBBIM 3apsIJIOM sIpa.

Ilepuoauyeckasi cucreMa xuMu4eckux 3jaeMeHToB /[. . MeHaesieeBa B cBeTe CBeTe YYeHUsA
0 cTrpoeHuu aroma. dusmueckuit cmpica npuHAToM B Tabmume [I. . MenpeneeBa CHUMBOJIMKHU:
MIOPSAAKOBOTO HOMEpPA JIEMEHTAa, HOMEPA Iepruoaa U HoMepa rpymnmnsl. [IoHATHE 0 BaJ€HTHBIX JIEKTPOHAX.
OtoOpaskeHre CTpOEHHsI D3JIEKTPOHHBIX O00JIOUEK aTOMOB XHUMHUYECKHX JJIEMEHTOB C IOMOIIbIO
AJIEKTPOHHBIX U 3JIEKTPOHHO-Tpaduyeckux Gopmy.

OObsicHEeHHNE 3aKOHOMEPHOCTEH M3MEHEHHUS CBOIICTB 3JEMEHTOB B MEpUOAAaX M TpyImax
MEePUOJUYECKON CHUCTEMBI, KaK CJIEJICTBUE HUX JJIEKTPOHHOTO CTPOCHHUS. OJIEKTPOHHBIE CeMeHCTBa
XUMHUYECKUX JJIEMEHTOB.

CpaBHenue Ilepuoanyeckoro 3aKoHa M TeOpHMH XHMMHYECKOro CTpoeHHsl Ha ¢uiaocockoi
OCHOBE: TIPEANOCBUIKM OTKpbITUA Ilepuonnyeckoro 3akoHa W TEOPUH XMMHUYECKOTO CTPOEHUs
OPraHWYECKUX COCIUHEHUU; POJIb JINYHOCTH B UCTOPUM XWMMH; 3HAYECHHUE IPAKTHKU B CTAHOBICHUU U
Pa3BUTUN XUMHUYECKUX TEOPUH.

HNonnasi xuMu4eckasi ¢BfI3b M HOHHbIE KPUCTAUINYECKHE pelIéTKH. KaTHOHBI U aHHOHBI: UX
3apsnbl U Kiaccu(uKaius Mo COCTaBy Ha MpOCThie U cioxHbIe. [IpencraButenu. I[lonstue 00 MOHHOM
XUMHUYECKOM cBs3u. VoHHas kpucramimdeckas pemérka U (uU3MYecKue CBOWMCTBAa  BEILECTB,
00yCIIOBJIEHHBIE 3TUM CTPOEHUEM.

KoBaneHTHasi XMMHYeCKas CBA3b. ATOMHBbIC M MOJICKYJ/ISIPHbIE KPUCTANINYECKHE PEeIIETKH.
[ToHsiTHE O KOBAJEHTHOM CBSI3U. DJIEKTPOOTPULIATEIBHOCTh, HEMOJISIpHAS M MOJSpHAs KOBaJEHTHbIE
cBs3u. KpaTHOCTh KOBajeHTHOHN cBsi3U. MexaHM3Mbl 00pa30BaHUs KOBAJEHTHBIX CBSA3€H: OOMEHHBIN U
JNOHOPHO- aKLENnTOpHbIM. [lonApHOCTE MOJEKYNBI, KAaK CIEICTBHE IOJSPHOCTU CBS3M U TE€OMETPUHU
MoOJeKyJbl. Kpucramummueckue pemeTku ¢ STUM THUIIOM CBSI3H: MOJIEKYJISIDHBIE M aTOMHbIEe. DU3nYecKue
CBOMCTBA BEILIECTB, 00YCIOBJICHHbIE TUIIOM KPUCTAUIMYECKUX PEIIETOK.

Metaindeckasi ¢Bs3b. [[oHATHE 0 METANIMYECKOHN CBS3M M METAUIMYECKUX KPUCTALINYECKUX
pemérkax. du3nyueckre CBOMCTBA METAUIOB HA OCHOBE HX KPUCTALIMYECKOIO cTpoeHus. IIpumenenune
METAJUIOB HA OCHOBE UX CBOMCTB. YEpHBIEC U IBETHBIE CILJIABHI.

Bogopoannas xumuyeckasi cBf3b. MEXMOJEKYISIpHAsT U BHYTPHUMOJIEKYJISIpHAas BOJOPOJHBIE
CBsI3U. 3HAUEHUE MEXXMOJIEKYISIPHBIX BOJOPOIHBIX CBSA3€H B IPUPOJIE U HKUZHU YETIOBEKA.

IHonumepsl. IlosydeHHe MOIMMEPOB pEAKUMAMHU TMOJUMEPU3ALMM W IOJMKOHJICHCALUH.
Baxneiimme npencTaBUTENN INIACTMACC U BOJIOKOH, UX ITOJIy4eHHUE, CBOMCTBA U IpuMeHeHue. [lonsarue o
HEOPraHMYECKUX MTOJIUMEPAX U UX MPEICTABUTEIN.

MucnepcHble cuctembl. [loHsTHE 0 AucniepcHON ¢a3ze U AUCIIEPCHOHHON cpene. ArperaTHoe
COCTOSIHUE pa3Mep 4YacTull ¢a3bl, KaKk OCHOBA JUIsl KJIACCU(PHUKAUU TUCIEPCHBIX CHUCTEM. OMYJIbCHUH,
CYCII€H3UHU, a3pP030JId — IPYIIBI TPyOOAUCIIEPCHBIX CUCTEM, UX MPEACTABUTENU. 30JU U T€IU — IPYIIIbI
TOHKOJIUCIIEPCHBIX CUCTEM, UX MpeacTaBuTeNn. [IoHATHE O CHHEpE3UCE U KOATYJISALMH.

Hemoncmpayuu. llepronuueckoi cucrtembl xumuueckux snemeHToB [[. M. MenpaeneeBa B
pa3nuuHbIX Qopmax. Mojenb HOHHOM KPUCTAJUIMYECKON pEIETKH Ha MpuUMeEpe XJIOpUAa HaTpus.
MuHepansl ¢ 3TUM THIIOM KPHUCTAUIMYECKON PEMETKOW: KaJIbIUT, TauuT. MoJenu MOJIEKyIspHOR
KPUCTAJUIMYECKON PEIMIETKM Ha MPUMEpPE «CyXOro JbJa» WIA HOJa M ATOMHOW KPHUCTAIIIMYECKOMN
peméTK Ha MpuMepe anmasza, rpadurta wid KBapua. Mojenbs MossipHoro oObéma rasza. Mopenu
KPUCTANIMYECKUX PEIIETOK HEKOTOpbIX MeTayioB. Kosekiuum o00pa3lioB pa3iuyHbIX JAUCIEPCHBIX
cucteM. CHHEpe3HcC U KoaryJssiusl.

Jlabopamopuvie onvimel. KOHCTpyMpOBaHME MOJACIN METAUIMYECKOM XUMHUYECKOW CBS3H.
[TonyueHue KOJIIOMIHOTO pacTBOpa KypUHOTO OelKa, NCCIIEeI0BaHUE €r0 CBOMCTB € MOMOIIBIO J1a3epHOM
YKa3K U MpoBeAeHue ero aeHarypauuu. [logydeHue sMynbcuM pacTUTENBHOIO Macia U HaOIroAeHue 3a
e€ paccioenueM. [lonydyeHue cycrneH3un «M3BECTKOBOIO MOJIOKa» U HaOJI0/IeHUE 3a e€ celMMEHTaI[UeH.

XHMMHYEeCKUE peakunu

Kinaccupukanusa XuMuyecKuX peakiuii. AJJTOTponM3aius 1 M30Mepu3alus, Kak peakuun 0e3
M3MEHEHMsI cocTaBa BellecTB. AsuioTpornus u e€ nmpuuuHbl. Kiaccudukanus peakuuil mo pasjinyHbIM



OCHOBAHUSIM: IO YUCIIy U COCTAaBYy PEareHTOB M MPOJYKTOB, M0 (asze, Mo MUCHOJIb30BAHUIO KaTalu3aropa
Wi pepMeHTa, 1o TermioBoMy 3dpdexty. TepMoxuMuueckue ypaBHEHUS peaKiuil.

Cxopoctb XxuMHYecKMX peakuuid. PakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XHMHYECKUX
peakuuii: Mpupojia pearupyrouux BeUIeCTB, TEMIlepaTypa, IUIOIIAJb HMX CONPUKOCHOBEHUS
pearupyomux BEIIeCTB, MX KOHIEHTpauus, NpUCYTCTBUE Karanuzaropa. [lonstue o karamuse.
@depMeHThI, Kak OHMOJIOrMYecKHe KaTaau3aTopbl. MIHTMOUTOPHI, KaKk «aHTOHMMBD) KaTalu3aTOPOB U HUX
3HAuYEHUE.

XuMHYecKoe paBHOBecHe M cnoco0bl ero cmemenns. Kinaccupukanus XuMUYECKUX PEaKLMi
10 MPU3HAKY UX HarpaBieHus. [loHsaTHe 00 00paTUMBIX peaKIMIX U XUMUYECKOM paBHOBecuu. [IpuHiumn
Jle-llarense u crocoObl CMEIIEHUS XMMHUYECKOro paBHoBecus. OOmias xapakTepuCTHKa peakuui
CHMHTE30B amMMuaka u okcuja cepel(VI) m paccMOoTpeHHE YCIOBHMU CMEIICHHS WX pPaBHOBECHS Ha
IIPOU3BO/ICTBE.

I'mapoams. OOpatumMbiii 1 HeoOpaTUMBbIM ruaposu3bl. ['uaponus coneil u ero tumnsl. ['naponaus
OpraHMYECKHUX COEIUHEHUI B JKUBBIX OPraHW3MOB, Kak oOcHoBa oOmeHa BeulecTB. [lonsitue 00
SHEPreTHUYecKOM 0OMEHE B KJIIETKE U POJIM THIPOJHN3a B HEM.

OKuUCINTENbHO-BOCCTAHOBHUTE/IbHbIE peakuuu. CTENeHb OKUCIEHUS U €€ OIpEeleNIeHHE II0
dbopMynaM OpraHM4YeCKMX M HEOPraHUYECKHUX BEIIECTB. DJIEMEHTbl M BEIIECTBA, KaK OKUCIUTENIH U
BocctaHoBuTenu. lloHsTHe o0 mpoleccax OKHUCIeHUs U BoccraHOBieHHA. CocTaBieHHE YypaBHEHUI
XMMHMUYECKUX PEaKlUil Ha OCHOBE AJIEKTPOHHOI0 OajiaHca.

DJIEKTPOJIM3 PACIIAaBOB M PACTBOPOB 3JIEKTPOJMTOB. XapaKTEpUCTUKA 3JIEKTPOJIN3a, Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOTO Ipolecca. OCOOEHHOCTH 3JIEKTPOJIN3a, IPOTEKAOLIEro B paCTBOPAX
aneKkTposuToB. [IpakTudyeckoe NpUMEHEHHE 3IEKTPOJIN3a: MOJIy4YeHUe rajJoreHoB, BOA0Poa, KUCIopo/ia,
LIEJIOYHBIX METAJUIOB M IIEeJOoYell, a TaKkKe AalIOMUHMS DJIEKTPOJM30M paciylaBOB U PacTBOPOB
COEIMHEHUN 3TUX 7yeMeHTOB. [loHATHE O TalbBAaHOIUIACTHKE, TalbBaHOCTEIHH, pPAPUHUPOBAHUU
LBETHBIX METAJIJIOB.

Jemoncmpayuu. PactBopeHre CepHON KHUCIOTHI U aMMHUAYHOM CEUTPHI M (UKCAIHS TEIIOBBIX
SIBICHUM [ 3TUX MPOLECCOB. B3aumMoaencTBusi pacTBOPOB COJISTHOM, CEPHOM M YKCYCHOM KHCIJIOT
OJINHAKOBOM KOHIIEHTpPAllMM C OJMHAKOBBIMU KycOukamMH (TpaHylaMM) IIMHKa M B3aUMOJEHCTBHE
OJINHAKOBBIX KyCOUYKOB Pa3HbIX META/NIOB (MarHus, LIMHKA, jKeJie3a) C paCTBOPOM COJISIHOM KHUCIIOTHI, Kak
IpUMep 3aBUCHMOCTH CKOPOCTHM XHMHYECKHX peakuuid OT Npupoisl BewiecTB. BzaumoneictBue
pacTBOpoB THOCYyJb(haTa HATPUS KOHLEHTPAUUM U TEMIEpaTypbl C pPacTBOPOM CEPHOM KHUCIIOTHI.
MonenpoBanue «KUIsiero cios». Mcnonab3oBaHue HeOpraHWYECKUX KaTaau3aTopoB (cojieil jkenesa,
MOAMJA Kalusl) U TPUPOIHBIX OOBEKTOB, COJEp’KalluX Karanasy (Cblpoe MsAcO, KapTodeinb) s
pas3ioxkeHus nepokcuaa Bogopoaa. BzaumoaeiicTBue UHKa € COJISHONW KMCIOTON HUTpAaTOM cepedpa, Kak
MIPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakuuid U peakiuu oomeHa. KoHcTpynpoBaHue Monenu
anektposnnsépa. BuneodparmeHT ¢ mpoMBIIUIEHHON YCTAHOBKY JJIsl IOJTYYEHUS allFOMUHHUSL.

Jlabopamopnuwie onvimel. nmoctpanus npasuia bepTosie Ha MpakTUKE — MPOBEICHUE PEAKIIHIA
c oOpa3zoBaHMEM oOcCajlika, raza U BoJAbl. ['eTeporeHHbI KaTalu3 Ha IPHUMEpE pPas3jIoKEHHUs] HMEepOKCUAA
BOZOPOJA B NPHUCYICTBUM JMOKCHIA Mapranma. CMmemenue paBHoBecusi B cucreme Fe' o + 3CNS™ o
Fe(CNS);. HcnbiTanne WHIMKATOpaMH CPEIbl PAaCTBOPOB COJIEH Pa3IMUHBIX THUMOB. OKHCIUTEIHHO-
BOCCTAaHOBMTEJIbHAS peaklus U peakuus oOMeHa Ha IpUMEpe B3auMOJEWUCTBUS PAcTBOPOB cCyib(ara
menu(Il) ¢ xxene3om u pacTBOPOM IIETOUH.

Ilpakmuueckasa paboma. Penienne 3kCriepuMEHTANBHBIX 33J1a4 [0 TeME «XUMHUYECKask PeaKIus».

BemecrBa u ux cBoiicTBa

MeTtaibl. Ou3ndecKkrue CBONCTBA METAJUIOB, KaK (BYHKIUA WX CTpoeHusd. JlelieHne MeTaioB Ha
TPYIIIbI B TEXHUKE U XUMHHU. XUMUYECKUE CBOMCTBA METAIJIOB M AJIEKTPOXUMUYECKUN Psi/i HAITPSKCHU .
[TonsiTHe o MeTauioTepMuH (ATFOMUHOTEPMHUH, MarHUETEPMUM U . ).

Hemeranuabl. baaropoansie ra3pl. Hemerauibl kak okuciautenu. Hemeramnsl  kak
BOoccTaHOBUTENM. Psijt anekTpooTpunarenbHocTu. MIHepTHBIE niu 01aropoaHble rasbl.

Kucnorsl Heopranmveckue u opraHuyeckue. KucimoTsl ¢ TOYKM 3peHUS AaTOMHO-
MOJIEKYJISIPHOTO yueHusi. KUCIOTBI ¢ TOUKHM 3peHUs] TEOPUU JIEKTPOJIIUTHUECKON nuccounannu. Kucmorsl
C TOYKHU 3peHUs MPOTOHHOU Teopuu. OOLIMe XMMUYECKHe cBOoMcTBa KUcaoT. Kinaccudukanus Kucior.

OcHoBaHMsl HeopraHuveckue M opranuvyeckue. OCHOBaHMS C TOYKM 3pEHUS ATOMHO-
MOJIEKYJISIpHOTO yueHMsl. OCHOBaHHMSI C TOYKU 3PEHUSI TEOPUHU DBJIEKTPOIUTUYECKON TUCCOLMAIUU.



OcHoBaHMsI ¢ TOUKM 3peHusi NpoTOoHHOM Teopuu. Kiaccuduxanus ocHoBaHuil. XuUMHUYECKHUE CBOICTBa
OpraHMYECKHUX U HEOPraHUYECKUX OCHOBAHUM.

AMdQoTepHbIe coeIlMHEHHs] HeOPraHu4veckue U oprannyeckue. Heopranmueckue amporepHbie
COEJIMHEHUS: OKCHJbl U THJIPOKCHJbI, — MUX  CBOWCTBAa U MojdydeHHe. AM(POTEpHblE OpraHuvecKue
COEJIMHEHUS Ha MpUMepe aMUHOKUCIOT. [lenTuabl u nentuaHas CBs3b.

Coumn. Knaccudukanus coneit. XKéctkocts Bofbl U criocoObl e€ ycrpanenus. [lepexos kapOoHaTa
B rujipokapOoHar u oOpatHo. OOmire XuMUYECKHEe CBOMCTBA COJIEH.

Memoncmpayuu.  Komnekuust MeramnoB. Komnekuus  HemetanioB.  Bsaumopeiictue
KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C Meapro. Bemblka TepMuTHOW cMmecu. Bemblmka y€pHOro
1mopoxa. BbITeCHEHHE TaJloreHOB W3 HMX pPAcTBOPOB IPYrMMHU TajloreHaMu. BiammopelicTBue mnapos
KOHLIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KHUCIOTHI U aMMHaka («IpiM 0e3 orus»). [lonyuenne ammuaka
U HU3yyeHUe ero CcBOMCTB. Pa3nuuHble cilydan B3aMMOJCIHCTBUS pacTBOPOB COJEH AIIOMHHHSA CO
mweénounto. [lomydenune KECTKON BOJbI U YCTPAHEHUE €€ JKECTKOCTH.

Jlabopamopnsvie onvimul. 1lonydyeHrne HEpaCTBOPUMOIO THUAPOKCUIA M €ro B3aUMOJCWUCTBHE C
kucinotoi. MccnenoBanue KOHLUEHTPUPOBAHHBIX PAaCTBOPOB COJSHOW M YKCYCHOM KHCJIOT KalelbHbIM
METO0/IOM TIpu uX pa3baBiieHun BoaoH. Ilonydyenune amdoTepHOro ruIpoKCcHIa U U3yYEHUE €ro CBOMCTB.
[IpoBeneHne Ka4yeCTBEHHBIX PEaKUil IO OMPEEIEHUIO COCTaBa COJIH.

Ilpakmuueckasa padoma. PemieHne SKCIEPUMEHTANBHBIX 3a7ad no Teme «BemectBa u ux
CBOWCTBAY.

XHMHUS ¥ COBpeMeHHOe 0011eCTBO

IIpousBoacTBo amMmHuaka M MerTaHoJa. [loHATHE O XMMHMYECKOM TEXHOJOTHH. XUMHUYECKHE
peakIuy B MPOM3BOJCTBE aMMHUaka U MeTaHoia. O0mas KiaccuuKaMoHHas XapaKTepUCTHKA PeaKIui
CHUHTE3a B IMPOM3BOJACTBE ATUX MPOAYKTOB. HayuHble NpUHIUIBI, JIeXkKallde B OCHOBE MPOU3BOJCTBA
ammuaka u MetaHona. CpaBHEHUE 3TUX MPOU3BOJICTB.

XuMHYecKasi TPAMOTHOCTh KaK KOMIIOHEHT oO0uiell KyJbTypbl 4eloBeka. MapkupoBka
YIaKOBOYHBIX MaTEpHUaJiOB, JJIEKTPOHUKU U OBITOBOW TEXHHMKH, HKOJIOTMYHOTO TOBapa, MPOAYKTOB
MUTAaHUA, STUKETOK MO YXOJy 32 OJICKIOM.

Jemoncmpayuu. Mojenb TPOMBILIIEHHON YCTAHOBKU IOJYyYEHUS CEpHON KUCIOThL. Mojenb
KOJIOHHBI CUHTE€3a aMMuaka. BuneopparmMeHTs! U ciaiiibl O CTENEHU 3KOJOTHYECKOM YUCTOTHI TOBapa.

Jlabopamopnwvie onvimel. VI3yueHue MApKUPOBOK pA3JIUYHBIX BHJAOB MPOMBIIIJIEHHBIX ¢
IIPOJIOBOJILCTBEHHBIX TOBAPOB.



TemaTruveckoe miannposanue kypca 10 kiacca

(1 u B HEenento, Bcero 34 u)

Ne Tema ypoxa KoimuecrBo | Ilp.p, IIpumeua-
4acoB JIp.p. HHUe
Kp.p
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TemaTnyeckoe mianupoBanue Kypca 11 kinacca 6a30Boro ypoBHs

(1 u B HEenento, Bcero 34 4)

Ne Tema ypoxa KosmuectBo Ip.p, IIpumeyanue
4acoB JIp.p.
Kp.p

Tema 1. CTpoenue BemecTB (9 4)

1 OCHOBHBIE CBEICHUSI O CTPOCHUH aTOMa

2 [Tepuonnueckas chcTeMa XAMUYECKHAX
3JIEMEHTOB
JI. . MenneneeBa B CBETE Y4EHHUsI O CTPOCHUHU
aToma

3 CpaBuenue Ilepuonnyeckoro 3akoHa u Teopuu | 1
XUMHUYECKOTO CTpoeHus Ha ¢uiocodckoit
OCHOBE

4 Nonnasgs xumMuueckas CBSI3b W HWOHHBIE | 1
KPUCTAJUIMYECKUE PEIIETKU

5 KoBanenTtHass xumuueckast cBsi3b. ATomHbIe | | 1
MOJIEKYJISIPHbIE KPUCTANIMYECKUE PEHIETKU

6 Metajnueckas XuMu4ecKasi CBsI3b 1

7 BonoponHas xumnyeckas CBs3b 1

8 [Tosmmmepsl 1

9 JlicriepcHble CUCTEMBI 1
Tema 2. Xumuveckue peakuuu (12 v)

1 Knaccudukanus xuMuuecknx peakiui 1

2 Knaccudukanus XuMuueckux peakiuia 1

3 CKOpOCTh XMMHUYECKUX peaklui 1

4 OO6patumMocTh XUMHYECKUX peakuuid. | 1
XUMHYECKOE paBHOBECHE M CIOCOOBI €ro
CMEIIICHUS

5 'uaponns 1

6 [M'uaponus 1

7 OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1

8 DNeKTpoau3  paciulaBOB M pacTBOpPOB. | 1
[IpakTiueckoe NprUMEHEHHE AIEKTPOIIN3A

9 DNeKTpoau3  paciulaBOB M pacTBOpPOB. | 1
[IpakTryeckoe NprUMEHEHHE AIEKTPOIIN3A

10 [Ipaktnueckass pabora Ne 1. Pemenue | 1
AKCIEPUMEHTAIILHBIX 3aza4 o TeMe
«XHUMHUYECKasl PEaKLIHSI»

11 [ToBTOpeHue u 0600111eHNE H3YYEHHOTO

12 KoutponpHas pabora Ne 1 «Crpoenue
BeIleCTBA. XMMUYECKasl pEAKIIM)
Tema 3. BemecrBa u ux cpoicrsaa (9 4)

1 Mertasbl 1

2 Hewmeramnel. biraropoaseie rasst 1

3 KucnoTsl Heoprannyeckue 1 OpraHndeckue 1

4 OcHOBaHMsI HEOPraHUYECKHE U OpraHNYecKue 1

5 AMdoTepHbIe COeMHEHMsS] HEOpTraHW4deckue u | 1
OpraHlyecKue

6 Conu

7 [IpakTnueckas pabora Ne 2. Pemenue
AKCIEPUMEHTAIILHBIX 3az1a4 o TeMe

«BermiecTBa U UX CBOUCTBa»




[ToBTOpeHune n 00001IEHNE TEMBI

9 Kontponpaas pabora Ne 2 «BemectBa U ux
CBOMCTBa»
Tema 4. XuMusi u coBpeMeHHOe 001ecTBO (4 1)

1 XuMudeckas TEXHOJIOTUS

2 XUMHUYECKass TPAMOTHOCTh KAaK KOMIIOHEHT
oOuieil KyJabTypbl YeJIOBEKa

3 IToBTOpeHue u 06001IeHNE Kypca.

4 ITonBenenue nToroB yueOGHOTO ro/1a




