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MOSCHHUTEJIbBHAA 3ATTHCKA

[lporpamma  oOmeoOpasoBatensHOM — yu4eGHOH  IMCHMINMHEL  «XHMMSI»
NpejlHasHa4deHa Uil M3y4YeHHS XUMHM B NpOQEecCHOHAIbHBIX 00pazoBaTeNbHBIX
opranmsauusx CIIO, peanusyrommx obpa3oBaTenbHy0 MporpaMMmy CpesHero ooImero
obpasoBanus B Mpeje/iax OCBOEHHS OCHOBHOMN IpodeccuonansHoil o6paszoBaTenbHoil
nporpammel CIIO (OINOIT CITO) na ©ase ocHuoBHoro ofujero o6pazoBaHus Mpu
NOArOTOBKE KBAIM(QHUNPOBAHHBIX PabO4HX, CAYKALIMX, CICIHATHCTOB CPEIHETO 3BeHa
no CleUHATLHOCTH 21.02.05 «3eMeJIbHO-UMYI1IeCTBEHHbIE OTHOILIEHH»
YTBEPIKACHHOIO NipuKazoM Munucrepersa obpazoBanus u Hayku PO or 12.05.2014 Ne
486 u cneumansHoctH 09.02.03 «IIporpaMMHpOBaHHE B KOMIBIOTEPHBIX CHCTEMAX)
YTBEPKASHHOrO mNpHKasoMm Munucrepersa oOpasoBans M Hayku PO ot
28.06.2014 Ne 804.

[lporpamma paspaGorana Ha ochose Tpebosanuit ®I'OC cpegnero obuero
obpazoBanus, NPEeABABIAEMBIX K CTPYKTYPE, COIEPIKAHUIO M PEe3y/bTaTaM OCBOEHMS
yueOHOH AuCUMIITHHEL « XHMUS», B COOTBETCTBHH ¢ PekoMeH/IalMAMY 110 OpraHu3aluu
Tony4YeHus cpennero odueroe odpasoBaHMs B MpejeNiax OCBOEHHS 00pazoBaTe/lbHBIX
nporpaMM cpejiHero npodeccHoHanbHOro obpasosanus Ha 6Gasze OcHOBHOrO obIIero
obpasosanusa ¢ ydeTom IpumepHoit ocHoBHOI 0Opa3oBaTe/bHOM IPOrpaMMBl CPeIHEro
obuiero obpasosanud, 0100peHHOl pemeniem deaepaibHOro y4ebHO-MeTOANYeCKOro
o0benuHenns no oduemy obpasoeasuio (nporokon ot 28 urous 2016 r. No 2/16-3).

Copepixanue nporpamMmbl «XuMMA» HAIPABIEHO HA [JOCTHKEHHE CIEIYIOLHX
esiei:

* (hopMHupOBaHHe Y 00YHAIOUIMXCH YMEHHA OLEHHBAThL 3HAYUMOCTL XUMHIECKOTO
3HAHHUA JUIA KaXKIOro Ye/0BeKa;

* (popmuposanue y oOydarommXcs LEIOCTHOrO MpeACTABIEHHs 0 MHDE U POJH
XMMHH B CO3/laHHM COBPEMCHHOH eCTeCTBEHHO-HAay4HOH KapTHHBI MHDPE, yMEHUs
0OBACHATE OOBEKTHI M [IPOLECCH OKPYKaOIIeH eliCTBUTENILHOCTH: I[IPHPOIHOIL,
COLMANBHOM, KY/ILTYPHOH, TeXHHYECKOH Cpelbl, HCIONB3YH JUIS 3TOr0 XMMHYECKHe
JHAHUS;

* pa3BHTHE Yy 00y4aommxcs yMeHHH pasnu4arh (GakTel ¥ OLEHKH, CPaBHHBAThH
OUEHOYHBIC BbIBO/IbI, BUAETh HX CBS3b C KPHTEPHAMH OIEHOK H CBH3b KDHTEDHEB C
OMpe/Ie/IeHHON CHCTEMOH LEHHOCTEH, (hOpMYyIHpOBaTE H 0BOCHOBLIBATE COBCTREHHYIO
MO3HIHIO;

* mnpuobperenre o00y4arOIMMHCA ONbITA pPasHooOpasHON  JeATeNBHOCTH,
MO3HAHHSA ¥ CAMOTIO3HAHMS; K/IIOYEBEIX HaBLIKOB, HMCIOUIMX YHUBEPCAILHOE 3HAYCHHE
ANA  PasiiMdHBIX BHJIOB JICATETLHOCTH (H@BBLIKOB pelIeHus npoOieM, NPHHSTHS
pellieHni, ToOUcKa, anann3a 1 06paboTku nHbOPMALIHK, KOMMYHUKaTHBHBEIX HABHIKOB,
HaBLIKOB HM3MEpPEeHHH, COTpyIHHuYecTBa, OezomacHoro oOpamieHus ¢ BELIECTBAMH B
MOBCE/IHEBHOH JKH3HH ).

B mnporpammy BKIIOYEHO CcolepKaHHe, HaNpaBlieHHoe Ha (OpMHpOBaHME Y
CTYJIEHTOB KOMIIETEHIMH, HeoOXOOHMBIX JUIS KayecTBeHHOTO ocsoenus OITOIT CIIO
Ha 0ase ocHOBHOro obmero o0pa3oBaHus C TNOJYYEHHEM CpeIHero obmero
00pasoBaHus; NPOrpaMMBsl MOJArOTOBKH KBANM(DHUUMPOBAHHBEIX pabouuX, CIYKALIMX,
[IpOrpaMMel MOATOTOBKH ceUUalIHCTOB cpearero 3seHa (ITTTKPC, TITICC3).

Iporpamma yuebnoii puciunnunel « XHMHD) ABAAETCS OCHOBOMU Uit paspaboTku
paboumx mporpamM, B KOTOPBIX Npo(ecCHOHANbHbIE 00pa3zoBaTe/bHble OpraHU3alny,



peannsylolue 00pasoBatTellbHyl0 TPOTpaMMy cpeiHero oflero obpazoBaHHs B
npejenax ocsoenus OIIOIT CTIO na Gase ocHosHOrO 001ero 06pa3oBaHHs, YTOMHIIOT
CojiepaHHe Y4eOHOro MaTepuaa, IoclIe/loBaTebHOCTb ero H3yYeHHs, pacipeieneHie
Y4eOHBIX 4acoB, TeMaTHKy peepaToB, BHBI CAMOCTOSTENBHBIX PaboT, YYUTHIBASA
CrelHUKY TIPOTPaMM MOATOTOBKM KBATH(QUIMPOBAHHEIX pabodMX, CIyKamMX M
CIIELHATHCTOB CPEIHETO 3BEHA, OCBaMBAEMOH NpodecCHH HIIH CNeLHaTbHOCTH.

1. OBUIASI XAPAKTEPUCTHKA YYEBHOW JUCIHATLINHBI.

XUMHA — 93TO HayKka O BelECTBAX, WX COCTABE M CTPOGHMHM, CBOHCTBAX M
[peBpallleHHAX, 3HA4YeHMH XHUMHYECKHX BCIHECTB, MATCPHAIOB H IIPpOLECCOB B
MPaKTHYECKOH AesTeIbHOCTH Yel0BeKa.

Conepxanne  obmeobpazoBaTensHOM  yyeOHOH  AHCIMIUIMHEEL  «XHMES»
HanpasieHO Ha ycBoeHHe OOYYalOUIMMMCH OCHOBHBIX NOHSTHH, 3aKOHOB M TeOpHi
XHMHM; OBJaJeHHe YMEHWsIMH HaOmIOJaTh XUMHYECKHE ABJICHHA, TPOBOIUTEH
XMMHYECKHH 3KCIIePUMEHT, TPOU3BOJHUTH PACHYeTHl HA OCHOBE XUMHYECKHX (hopmy:n
BEIIeCTB U YPaBHEHHH XHMHYECKHX pPeaKiuii.

B nponecce u3yuenus XuMHM y 0By44lOIMXCH PA3BUBAIOTCH [MO3HABATENBHbIE
HHTEpEChEl H ﬁHTEJl.I'IEKT}"EJIbHHE CHGEDEHGCTH, I'IEITI}E’EHGCTH B CaMOCTOATEIBHOM
NPpHOOpeTeHHA 3HAHUH 110 XMMHH B COOTBETCTBMH C BO3HMKAIOUIMMH KHAIHEHHBIMMU
mpoblleMamMy, BOCOUThIBaeTCs OepexHOe OTHOLIGHMA K TNIPUPOE, TOHHMAHME
340poBoro obpasa KW3HH, HEOOXOAHUMOCTH IPENYNPEKACHUS ABJICHUN, HAHOCHALIMX
BpE[ 30POBLI0 U OKpYKAKIIEH cpe/ie.

OHu ocBauBaloT NPUEMBI IPAMOTHOTO, 630M1aCHOTO HCITOIL30BAHNI XHMUYECKHX
BEIIECTB W MaTepHalioB, IpHMEHAEMBIX B ObITY, CensCKOM Xo3siiictBe W Ha
MPOU3BOJICTBE,

[lpu  crpykrypuposanuu  cojepxanus  obmeobpasoparensHoil  y4eGHOI
AMCLMIIHHEL Al NpodeccHonanbHbiX 00pa3oBaTenbHBIX OpPraHM3alHil, peausyomnx
00pa3soBaTebHy0 MporpaMMy cpejiiero ofiero o6pasoBanus B NMpejienax OCBOSHMS
OTIOIT CIIO na Gase ocHoBHOro obuIEro oOpa3’oBaHMs, YUUTHIBAIACH OOBEKTHBHAN
peanpHOCTh - HeDONBIIOH 00BeM YacoB, OTNYMICHHEIX HA M3IYYeHHE XHMHH W
CTPEMJICHHE MaKCHMAlbHO COOTBETCTBOBATH M/IESIM  DA3BHBAIOLIEr0 0OydeHMs,
[losromy TeoperHyeckue BOMPOCHl MAKCHMAIBHO CMELICHBI K HAYANy H3y4eHHs
AMCLHMILUIMHBL, € TeM, 9T00BI NMocienylomuil hakruyeckuil MaTepuan paccMaTpHBanics
Ha OCHOBE M3y4YEeHHBIX TEOPHIA.

Peamusauust AeIyKTHBHOTO TMOAXOHA K H3YYEHMIO XHMMHMM  CrIOCOGCTBYET
PasBHTHIO TaKUX JIOPHYECKHX ONEpalyii MBIIUIEHNSA, KaK aHalu3 H cHHTe3, obobmenne
H KOHKPETH3all1s, CPaBHEHHE W aHATIOTHS, CHCTEMATH3Al|A W K1accHpUKALH | Jp.

[Ipn ocsoenun npodeccuit CIIO u cnemmansuocteit CIIO TexHUUECKOrO
MpoduIIs NPO(ECCHOHATLHOrO 00pa3oBaHus XHMUA u3y4aeTcs Gojiee yrmyGreHHO Kak
npo@uiibHag yuebHas THCIMILIHHA.

Creunduka  u3ydeHMs  XUMMM TIPH  OBRAJCHMM  npodeccHsMH  n
CICUNANBHOCTAMH TEXHUYECKOro mNpoQMis OTpakKeHA B Kax[IOW TeMme paznena
«Coneprkanue yqebHON aucuumunHey B pyOpuke «[Ipoduisasie U npodeccHoHansHO
3HAYHMBIE 3JIEMEHTH! CONCPHKAHHAN.

ITOT KOMIIOHEHT PEanu3yeTcsi IPH MHAMBHIYATBHON caMocTosTenbHONH paboTe
o0yvarolmXes (HaHCcaHUK ped)epaToB, NOArOTOBKE COODLICHMH, 3ammTe NPOEKTOB), B



mpouecce yueOHOMN JeATENLHOCTH MOJ PYKOBOJACTBOM [ipernoiaBaTens (BBIMOTHEHHH
XHMHHYECKOrO OKCMepuMeHTa - 7abOpaTOpPHBIX ONBITOB W MPaKTHYeCKHX paborT,
PELIEHHH NMPAKTHKO-OPHEHTHPOBAHHBIX PACYETHRIX 3a7a4 M T. JI.).

B npouecce u3yueHMs XHMMHH TEOPETHHYECKHME CBEJICHMS JIOMOTHAIOTCA
AeMOHCTPALMSIMH, /1a0OpPAaTOPHBIMM  ONBITAMH M [PAKTHYECKHUMM  3aHSTUSIMH.
3HAYATENILHOE MECTO OTBOJAWTCS XHMHYECKOMY OKCrepumenty. OH  OTKpbIBaeT
BO3MOXHOCTE (DOPMHPOBaTh Yy OOYYAIOIMXCH CHEUHATLHBIE [PEJMETHRIE YMEHMS:
paboTatk ¢ BEIIECTBAMH, BBINOIHATE IIPOCTHIE XHMHYECKWE OINBITHL, Y4YHTH
GesonacHOMY M IKOJIOrMYECKH IPaMOTHOMY OOpAlECHHIO ¢ BELIECTBAMH, MaTePHAIAMM
U MIpoLeccamMM B DBITY ¥ HA TIPOM3BOJICTEE.

Hns  opraHMsauMu  BHeAyJMTODHOH CaMOCTOATENBHOM paBoTHI  CTYIEHTOB,
osnafesaiomux npodeccuamu CI1O n cnemmamsoctsimu CITO TexHHYECKOro npoduis
NPO(ecCHOHANBHOrO 00pa3oBaHus, NpeJCTaBlIeH NPUMEPHBIH MepedeHs pedeparos
(OK1a7I0B), HHIMBUIYAIBHBIX [IPOEKTOB.

B npouecce wusydeHus XMMHH BDKHO (OPMHPOBATH HHOOPMALMOHHYIO
KOMIIETEHTHOCTE  OOyuaromuxcs. [loaToMy npH oOprasMzalui  CcamMoCTOSTe LHOMH
paboTel  HEODXOAMMO  aKUEHTHPOBATH BHUMAHHE OOYHAIOLIMXCA HA  [OHCKEe
uH(popmalum B cpeacTBax Mmacemenna, MutepHere, yuefGHO# W cneumansHOlN
JMTepaType ¢ COOTBETCTBYIOIIMM O(hOPM/IEHHEM U IPe/ICTARIIEHHEM Pe3yIbTaTOB.

Msyqenne obuieobpasoBaTenbHoil yaeOHONH AMCHMMIIMHEL « XHUMHs» 3aBepllaeTcs
MoABEICHHEM HTOroB B (POpME 3K3aMeHa B PaMKaX NPOMEKYTOYHOH AaTTecTanuy
cTyfeHToB B npouecce ocsoenuss OIIOIT CIIO ¢ nonyuenwem cpensero obiero
obpasopanus (ITTIKPC, ITICC3.).

2.MECTO YYEBHOM JJMCUMUILITAHBI B YYEBHOM ILIAHE.
Jucuurinia « XMMHA» BXOJHT B COCTaB 001e0bpazoBareIbHBIX JHCLUILIHH,
3. PE3YJIbTATBI OCBOEHHS YYEBHOM JUCHHITJIHHBIL.

OcBoenne copepxanus y4yeOHol aucnmMmiuael «XuMHA», obecrnedmsaer
JNOCTHHKEHHE CTYAEHTAMH CIEIYIOIIMX Pe3yILTATOB:

* IHYHOCTHBIX:

- YYBCTBO TOPJAOCTH H YBAKEHHS K HCTOPHHM M JIOCTHIKEHHSM OTEHeCTBEHHOMN
XHMHYECKOH HAyKH; XHMHYECKH TIpaMOTHOE [OBEAEHHE B NpodeccHOHATLHOM
NeATeNEHOCTH U B OBITY NpU 00palleHny ¢ XUMHYECKUMH BELIECTBAMM, MATEPHAIAMH H
[IpoLEeccaM¥;

- TOTOBHOCTh K MNPOIOKEHHIO 00pa3oBaHis M MOBBILIEHHA KBATH(QHKALMK B
H3OpAaHHOH NPOQeccHOHANLHON [eATENBHOCTH U OOBEKTUBHOE OCO3HAHHE POJIH
XHMHYECKHX KOMIIETEHIHH B DTOM;

- YMEHHE HCMHONb30BaTh MIOCTHXKEHHS COBPEMEHHOH XHMHMYECKOH Hayku W
XHMHYECKHX TEXHOJOIHH [ TMOBBIIEHHA COOCTBEHHOIO HHTEIEKTYAIBHOIO
pPa3sBUTHA B BEIDpaHHOI npodeccHOHANBLHON e TelbHOCTH,

* MeTalpeIMeTHBIX:

- HCMONIB30BaHUE Paz/IHYHEIX BHIOB I03HABATENLHON NeATeTbHOCTH U OCHOBHBIX
HHTE/UICKTYaNbHBIX oOnepaluid (MocTaHOBKH 3a1a4ud, (OpPMYTHPOBAHHSA TIHITOTES,
aHa/lu3a M CHHTe3a, cpaBHeHus, 0000LIeHns, cHCTeMaTH3alHH, BEIAB/ICHHS NPHYHHHO-



CIEJICTBEHHBIX CB#3€H, NMOWCKA aHANOroB, (OPMYIHPOBAHKA BBIBOJOB) MUIS peLLCHMS
MOCTABJIEHHOH 3ajJayd, TPHMEHEHHE OCHOBHBIX METONOB TO3HaHus (HabmoneHus,
Hay4YHOI'0 IKCIEPUMEHTA) /I M3YYCHHS PA3IHYHBIX CTOPOH XMMHYECKHX 00OLEKTOB W
IpOLEeCccoB, ¢  KOTOPLIMH  BO3HMKaeT  HEOOXOAMMOCTE  CTAlIKHBATHECH B
rnpodeccHoHANLHOM chepe;

- HCHOJB30BAHUE pa3sTHYHBIX HCTOYHMKOB JUIS TOJIYHYEHMS XHMHYECKOi
HHOPMALMH, YMEHHE OLEHUTh ee [JOCTOBEPHOCTH /Ui JOCTHKEHHA XOPOLIMX
pe3ynsTaToB B podeccHoHansHoil chepe;

* IpeAMeTHBIX!

- CPOPMUPOBAHHOCTD MPEACTABICHUII O MECTe XHMHMU B COBPEMEHHOH HayYHOMH
KapTHHe MHpPa; [OHHMaHWE POIM XUMHM B (QOPMHMPOBAHMH Kpyrozopa W
(QYHKIHMOHAIBHON rPaMOTHOCTH HeJIOBEKA JUIs PellCHUS TPAKTHYECKHX 3a/1ay;

- BI&[eHHE OCHOBOMONATAUIMMH XHMHYECKHMH [OHATHAMH, TEOPHAMH,
3aKOHAMH W 3aKOHOMEPHOCTSMH,  YBEPEHHOE  [0J1b30BaHHe  XHMHYeCKOH
TEPMHHOJIOTHEH H CHMBOJIHKOIH;

- BllajIcHHe OCHOBHBIMH METOJaMM HAYYHOTO MO3HAHHH, HCIOJIb3YEeMBIMH B
XHMHH: HabNIOJeHHEM, OIMCAHHEM, H3MEPeHHEM, OJKCIEPUMEHTOM; yMEHHe
oOpabarbiBaTh, OOBACHATL PE3YNbTATHl [IPOBEIEHHBIX ONBITOB M JIEJaTh BLIBOJILL
FOTOBHOCTh M CIIOCOOHOCTD NIPHMEHATH METO/IbI IO3HAHUS NP PEIIEHWH [TPAKTHIECKHUX
3aza4;

- COPMHPOBAHHOCTE YMEHHA [1aBaTh KONMYECTBEHHBIE OLEHKH M [IPOM3BOIUTE
pacyeThl N0 XMMHYECKHM (QOpMYJIaM ¥ YPaBHEHHIM;

- BJIa[IcHHE NIPaBUIIAMK TEXHHKH 0e30MacHOCTH MPH HCIO/Ib30BaHUH XHMHYECKHUX
BEIeCTR;

- CHOPMHPOBAHHOCTE COBCTBEHHOH MO3MLUWHM 110 OTHOLIEHHIO K XHMHYECKOM
HH(OPMALMH, [TOTYYaeMOil H3 Pa3HBIX MCTOYHHKOB,

4. COAEPKAHUE YYEBHOM JUCHUATLINHBL.

Beegenne. Hayunbie MeTonsl MO3HaHMs BeIeCTBA M XMMHHMECKHX ABICHHM.
Polb skcnepuMenTa ¥ TeOpHH XuMiK. MolennpoBaH#e XMMHYECKHX MIPOLIECCOB.

Pazgen 1. O6mas u Heoprannyeckas XuMHsl.

Tema 1.1. OcHoBHBIE NOHATHS H 3AKOHBI XUMHH.

OcHoBHBIE mOHATHA XHMEHH. Bemgectso. AtoMm. Monexkyna, XuMu9eckuii
3neMeHT. Asnortponua. Ilpocteie u  crnoxkmbsie BemecrBa. KauecTBeHHBIH



KONIMYECTBEHHBIH COCTAB BelllecTB. XUMHUYECKHe 3Haku u (opmyiisl. OTHOCHTENbHBIE
4TOMHasA ¥ MoJleKynsipHas maccel. KonudecTso Belnectsa.

OcHoBHble 3aK0HB! XuMuH. CTEXHOMETPHS. 3aKOH COXPAHEHHS MACCH! BEIIECTS.
3aKOH MOCTOAHCTBA COCTABA BELICCTB MOJEKYISPHOH CTPYKTYpBl. 3aKoH Aporagpo u
CJIEICTBHA HX HEro.

[paxkTnueckan paboraNel. Pacuertble 3a1a4y HA HAXOKIEHHE OTHOCHTENBHOI
MOJIEKY/IADHOH MAaccel, ONpefle/ieHHe MAacCoBOM JOMM XMMHHYECKHX 95/eMEHTOB B
C/I0JKHOM BEILIECTBE.

HeMoHCcTpauuy.

Mojienn atoMOB XUMHYECKHX 31eMEHTOB. MOZENH MONeKyl NpocThIX M
CIIOKHBIX BellecTs (mapocTepiknesbie W Crioapra-Bpurie6a). Komnekuus npoersix
CTIOKHBIX BelllecTB. HekoTopsie BemecTsa KonudecTBoM | Monb. Mojiens MonsipHOTO
obbema razos. Aimnotponis Gocdopa, KHcIopoaa, ONoRa.

Camocrositesibnas pabora: Jloknan « Iloustae o XxuMmuueckoi TeXHOJIOTHH,
OHOTEXHOJIOrHA H HAHOTEXHOJIOTHIY

Tema 1.2. llepnoauuecknii 3axon u [lepuognueckas cuereMa XHMHYECKHX
snementos /I.LH. Mengeneesa u crpoenne atoma,

[lepuomuyeckuit 3akon JLHM. Mengeneesa. Otkpeitiie L. Menmeneesnim
[Nepuopmyeckoro 3akona. Ilepuonnueckuii 3axou B hopmynuposke JLW. Menneneesa.
Ilepuonpyeckas Tabnuua XUMHYECKHX JJIEMEHTOB — rpaguyeckoe oTobpakeHue
nepuojiieckoro 3akona. CTpykTypa mepHomu4ecKol Tabmuisl nepuomsl (Mansie W
Bonpume), rpynns (raasuas u nobousas),

Crpoenue atoma M nepuoputdeckuii 3akon JIL.U. MenneneeBa. AToM — cloxkHas
yacTUla. Sapo (IpoToHs! H HEHTPOHLI) U /1eKTPoHHAs obonouka. M30Torsl, CtpoeHnue
EKTPOHHLIX 0DONOYEK ATOMOB IEMEHTOB MaNBIX MepHoa0B. OcobeHHOCTH CTPOeHHMS
ICKTPOHHBIX 000/04eK aTOMOB 31EMEHTOB OONBIIMX [IEPHONOB (HEPEXOIHBIX
antementoB). [lonsitne 06 opburanax s-, p- u  d-opburamu. DieKTPOHHEIE
KOHQUIYPALMM ATOMOB XHMHYECKHX 27eMeHToB. CoBpeMeHHas hopMyIHpoBKa
[I€PHOAMYECKOTO 3aKOHA. 3HAYEHHE NEPUOMYECKOr0 3aKOHA M NEPUOIMHYECKON
CHCTeMbI XMMHYECKHX s7ieMeHToB [L.W. Menaeneesa /1 pasBUTHs HAYKH U IOHHMaHHNS
XHMHYECKO# KapTHHBI MHUpa.

Jabopatopusiii oneit Nel Mogennposakue nocTpoeHus Ileprommueckoit
Ta0IHIB] XUMHYECKHX 3/IeMEHTOB.

demoncerpaunn

Pasnuunbie dopmer TTepronuueckoil CHCTEMBI XHMMYECKHX 3MEMEHTOR A N
Menneneesa. Jlnnamuteckue TabIuILl s MozenuposaHusa [leproguueckoit cCHCTEMEL.
DneKTpH3ALMS TEN U UX B3auMoJeicTBHe,

Camocrositenbnas  pabora: Joknajsl «MogenupoBanue Kak MeToq
NpPOrHO3UPOBAHMA CHTYallHH HAa NPOM3BOJACTBEY, «PEHTreHOBCKOE W3/IYYEeHHE H ero
HCITOIB30BAHKUE B TEXHUKE U METHIIHHEY,

Tema 1.3. Crpoenne semectra.

HMonnas, KoBanenTHas XuMuveckas cBa3b. MeTaminueckas i BOJIOPO/IHAA CBA3M.
Katunomnsl, ux o6pa3oBaHuc U3 aTOMOB B pe3yJbTare ripoiecca OKUC/IeHHd. AHHOHEL, HX
06pasoBaHie M3 aTOMOB B pe3yibTare npoiecca BoccranopneHus. Moxuas cBsash, Kak
CBA3L MEKIY KaTHOHAMH W 2HHOHAMH 32 CYET 3/IEKTPOCTATUHECKOTD MPHTHKEHHS.



Knaccupukauus noHoB: mo coctasy, sHaky 3apana, HaTHYHIO rHgpaTHON 060J0YKH.
HMonnble kpucramamueckne peinerkd. CsoiicTBa BeHmIECTE C© HOHHBIM  THIIOM
KPMCTA/IMYECKOH petleTkH. Mexanusm obpa3oBaHus KOBAICHTHOMN cBA3N (0OMeHHEIH
¥ [OHOPHO-dKLENTOPHBIN). DIeKTPOOTpHLATETbHOCTE. KOBajleHTHBIE NONSpHAs M
HenonApHas cBiA3M. KpaTHOCTL KoBaneHTHOH cCBs3M. MonekynapHsie W aToMmHble
KpucTanandeckue pemerkd. CpoicTBa BEIECTB ¢ MOJEKYIAPHBIMM M aTOMHEIMM
KPHCTAUTMMECKMMH  pelleTkaMd, MeTtaniuudeckas KpHCTALIHYECKas peleTka
META/ITHMYECKas XUMUYecKas CBs3b. PU3NYECKHE CBOHCTBA METAILIOB.

ArperaTHble COCTOSIHMS BelliecTB. YncThle BeulectBa W cMmecH. JlucnepcHsle
cucremsl. TBepioe, xuiakoe W rasooGpasHoe cocTosHus Belects. [lepexon BemecTea
M3 OJTHOT'O ArperaTHOro COCTOAHHA B Apyroe. Bogoponuas ceass.

Yucteie BemectBa m cmecH. [lomstue o cMecn BemiecTB. [ OMOreHHBIE |
rereporenHsle cmecH. Cocrtas cmeceli: oObeMHas W MaccoBas IOJIH KOMIIOHEHTOB
CMECH, MaccoBas 1018 TIpUMeceH.

HAucniepcusie cucremsl. [Nonstue o mucnepcroii cucreme. Jlucnepchas dasa u
aucniepcHonHas cpesa. Knacenduxauus aucnepcusix cucreM, [ToHsTHE 0 KONTOHIAHBIX
cHCcTeMax.

JlaGopaTopHble onbIThI:

Ne2 [IpuroroBneHne cycrnensny kapboHaTa Kaiblins B BOJIE.

Ne3 [onydenue aMyIbCHH MOTOPHOTO Macha.

Ned.OzHakomueHre cO CBOHCTBAMY JHCTIEPCHBIX CHCTEM.

HeMoHCTpaluy.

Mojzenb kpucTaniuyeckoll pemerku Xjnopuaa Hatpus. OGpasisl MUHEpPanoB ¢
HOHHOM KPHCTAIMYCCKON PEIeTKOM: KanbLUuTa, ramutd. Mojend KpHCTalIHyecKux
PELIETOK «cyXoro abaa» (umm Homa), anmasa, rpagura (unu ksapua). [Tpubops Ha
KHAKMX ~KkpHeTammax. OOpasupl pasmHYHBIX JWCTIEPCHBIX CHCTEM! 3MYJIBCHI,
CycrieH3uH, asposoneil, resei u sonei. Koarymauns. Cunepesuc. Dddexr Tungans.

Camocrositenbnas pabora: Jlokmanel « AHOMaIMH (H3MHECKHX CBOWCTE
BOIBI»; «IMY/IBCHU H CyClIeH31H. 3010 U refny.

Tema 1.4. Boaa. PacrBopsl. DJIeKTPOIHTHYECKAR HCCONHALIHS,

Pactsopel. PactBopenne. Bona kax pactBopHTens. PacTBOpuMOCTE BEIECTE.
Hacpinennsie,  HeHachllleHHBIE,  TEpeCHIEHHEIE pacTBOpel.  3aBHCHMOCTH
PacTBOPHMOCTH Ta30B, KMIKOCTEH M TBEPALIX BEIIECTB OT pasnu4HBIX (haKTOPOB.
MaccoBas 405 pacTBOPEHHOTO BElIECTBa.

DNEKTPOSMTBI W HEIIEKTPONUTHL.  DNEKTPONUTHYECKAS  AMCCOLMALLMA.
MexaHu3Mbl 3MEKTPOJIHTHYECKOH JUCCOLMAIMM I BEIECTB C PA3THYHBIMM THIIAMH
XUMHYECKOH CBS3W. [uapaTupoBaHHble W HErMApPATMPOBAHHBIE HOHBL CTeneHs
IMEKTPOAHTHYECKOH auccoumannu. CunbHele n ciabeie snexrponauthl. OcHOBHbBIE
NOOXKEHHS TCOPHH BNEKTPOJIMTHYECKOH JHcconuanuu. KHciIoTel, OCHOBAHMS B CONTH
KaK 3JIeKTPOJIHTHIL.

IIpakTnueckas paGora Ne2

[Ipurorosnenne pacTBopa 3a1aHHON KOHLIEHTPALIHH,

demonHcTpanun.

PactsopumocTs Belect B Bojie. Cobupanue rasos METOIOM BBITECHEHHS BOJIbL.
PacrBopenne B BOfe CcepHOH  KMCIOTEI MW coNell  aMMOHMS. Obpasisl
KpUCTaIornapatoB. MsrorosneHue runcoBoii noBs3kH. Mcnsitanue pacTBOpPOB
ICKTPOJIMTOB M HEDJIEKTPOIHTOB HAa MpeaMeT AUCCOLMAallMy. 3aBHCHMOCTL CTEIeHH



JICKTPOJIMTHYECKOH JIMCCOLMALMHE YKCYCHOH KHCIOTH OT pasbaBlieHus pacTBopa.
JIBiKeHne OKpalIeHHBIX HOHOB B JIEKTPHYECKOM TONe. IIpuroroBnenue KecTKOi
BOJBI U yCTpaHeHHe ee wecTKOoCTH, MonuTel. O6pasibl MUHEPATBHBIX BOJ Pa3iHIHONO
Ha3Ha4YeHHs.

Camocrosrensnan pabora: Pemenye 3a/1a4 Ha MaccoByIO /1070 PACTBOPEHHOTO
BEIeCTRA.

Tema 1.5, Knacenpuranns neopranayeckux coeTHHEHNH H UX CBOHCTBA.

Kucnorsl u ux cpoiicrsa. Kucnorel KaK 31eKTponuTEl, HX KIACCHQUKALMS 110
pasidtHbIM - NpH3HaKaM. XHMHYECKME CBOMCTBA KHMCIOT B CBETE TEOPMH
WIEKTPOIUTHYECKOMH JHCCOLIHAIIMHA. OcobennocTH BlauMoIeHCTBHS
KOHLUEHTPUPOBAHHON CEPHOH M a30THOM KHejaoT ¢ metariamu. OCHOBHBIE CHOCOGLI
MOIYYEHUS KHCIIOTEL.

OcHoBaHua 1 ux cBolicrsa. OCHOBAHMS Kak INIEKTPOIMTEI, HX KJacCHHKaIM 1Mo
Pasmu¥HBIM - NpH3HaKaM. XHMHYECKMe CBOHCTBA OCHOBaHMH B CBETEe TCOPHH
SIEKTPOJIMTHYECKON JMccounanny. Painoxenne HepacTBOPHMBIX B BO/E OCHOBAHMIL,
OcHoBHBIE CIIOCODBI TOTYYEHHS OCHOBAHMIA.

Comu xak snextponutel. Comu cpefjHme, KHCIblE H OCHOBHBIE. XHMHUYECKH
CBOMCTBA COJIEH B CBETE TEOPUM HIEKTPOTHTHYECKON Aucconnatmu. [uaponus conei,

Coneobpasyiomme 1 Heconeobpasyiomue oxkcuiasl. OcHOBHBIE, amdoTepHsie M
KHCTIOTHBIE OKCHIBL. 3aBHCHMOCTL XapakTepa OKCHAA OT CTENeHH OKHCIeHHs
ofpasylolero ero Merajuia. XHMHYeCKHe CBOHCTBa okcuioB. Cnocobbsl nogyyeHue
OKCHJIOB H COJIeH.

demoHceTpanum.

BsanmojielicTBie a30THON U KOHIEHTPHPOBAHHOH CEpPHOM KHCIOT ¢ METALIAMH.
["openne docdopa u pactsopenne npojaykra roperus B soje. ITonyuerne u csoiicTaa
amporepHoro rugpokcuaa. Heobpatumsiil ruaponus kapbuua Kaablius. O6patumbtii
I'HIPONIH3 COJIeH pasIuvYHOro THIA.

JlaGopaTopHble OnbITHI:

NeS Henprranne pacTBopoB KUC/IOT U [IeNOYeli MHIMKATOPAMH.

Ne6 BzaumoneAcTBHE KHCIOT ¢ METaLIAMH,

Ne7BsaumonelcTBIe KUCIIOT C OKCHIAMU METAIIOB,

Ne8BsanmoneiicTBre KHCAOT ¢ OCHOBAaHHAMH,

Ne9 BzaumoneiicTBHE KHCIIOT ¢ COMSMU.

Nel0 Bszaumoneticrsre menodei ¢ comsMu.

Nell Paznoxenue HepacTBOPHMBIX OCHOBAHMIA.

Ne12 BzaumoseiicTBue coneif ¢ MeTannamu.

Nel3 BzaumosieiicTBue coneil apyr ¢ apyrom.

NelSTupponns coneit pasiMyHOro THa,

Camocrosrensuan pabora: [lokmansl « Mcnonssosamue cepHoli KucIOTHI B
MPOMBILITEHHOCTHY, «] HIic u anebacTp, runcosanuey,

Tema 1.6. Xumuueckue peakunn.

Knacendukanua xumudeckux peakuuit. OKHCITHTENBHO-BOCCTAHOBHTEIBHbIE
peaxiuy. Peakuuu coelMHeHHs, PasioKeHUs, 3aMemenus, obMena. Kartanuruueckue
peakuuu. OOpatumble u HeoOpaTuMble peakuuH. [ OMOTEHHBIE M TeTeporeHHbIe
peakunu. Exkue uienouyy, MX MCNONB30BAHME B NPOMBIIUIEHHOCTH. | amenas u



HeralmeHas M3BeCThb, e¢ NpUMEeHeHHe B cTpouTenseTBe. ['numc u anebactp, runcoBanue.
[Toustne o pH pacrsopa. KucnortHas, menousas, HeHTpanbHas Cpeabl PacTBOPOB.
OK30TEPMUYECKHE W DHAOTEePMHMYECKHe peakiwu. Ternosoit 3bhdexT XuMHYecKux
peakiui. TepMOXUMHYECKHE YPaBHEHHS.

OxHeIMTeIEHO-BOCCTAHOBUTE B HBIE peakiuy. CTenens okucnenus. OKUCIHTENS
H BOCCTaHOB/IeHHE. BoccraHoBuTenb M oKHcIeHHe, Meton snexTponHoro Gananca s
COCTaB/IEHHs YPABHEHHH OKHCIIUTEILHO-BOCCTAHOBHUTE/IBHBIX PEAKIIHIA.

CkopoeTh  XumudeckHX peakuuit, OOpaTHMOCTE XMMHYECKMX —peakuwil.
3aBHCHMOCTE CKOPOCTH XHMHYECKHX PeakuHil OT pasiMyHbIX (aKTOpOB: MPHPOJILI
pCardpyromux — BeIecTB, WX  KOHUEHTPAlMH, TeMIepaTypsl, [IOBEPXHOCTH
COTIPHKOCHOBEHHH M HCIO/L30BaHUA KatanusaTopoB. OOparuMmble W HeoDpaTHMBbIE
peakunn. XUMHYeCKoe paBHOBECHE M CHOCO0LI ero CMeIeHns.

JeMoHCTpaLIHM.

[Ipumepn HeoOpaTUMBIX peakuui, Haymmx ¢ obpasoBaHMeM ocajika, rasa WiH
BOMBL. 3aBHCHMOCTE CKOPOCTH PpEaKUMH OT M[PHPOJABl PEArHpYIONIMX BelIECTs.
BaanMozeiicTBre pacTBOpOB CepHOH KHCIOTHL C PACTBOPAMH THOCYIbDATA HATPUA
pa3iM4yHOM KOHLUEHTpAalMH M TeMmnepaTypsl. Mojienb KHIALIEro cJ10s. 3aBHCHUMOCTE
CKOPOCTH XMMHYECKOM peakilii OT [pUCYTCTBHA Karaaus3aTopa Ha NpHMepe
pasiokKeHWs [EPOKCHAA BOJAOPOJA C IOMOIIBI0 JMOKCHMIA MApraHia H KaTalaskl
Moygens anextponusepa. Mojens 3MeKTPONH3HON BaHHBI [UIs NONYYEHHA ATOMHHHASA.
Mojiens KoIOHHBI CHHTE3a aMMHAaKa.

JlabopaTopHble ONBITHI:

Nel6 Peaxuuu 3amelleHHs MeIH XKelle30M B PaCTBOPE MEHOIO KyNnopoca.

Nel7 Peaknuu, uayuine ¢ obpazosanue ocajika, ra3a Hilld BOIbI.

Nel8 3aBrcHMOCTE CKOPOCTH B3aWMOJCHCTBHS CONSHOM KHCIOTBI C METaLlIaMH
OT MX MPHPOIBL;

Nel9 3aBHCHMOCTE CKOPOCTH B3aMMOJEICTBHSA LMHKA C CONMAHOMN KHCIOTON OT ee
KOHLIEHTPALIMH;

Ne20 3aBHCHMOCTB CKOPOCTH B3aMMOZEHCTBMS OKcHza Mmemu (2) ¢ cepHoi
KHCIIOTOH OT TeMIleparypsl.

Camoctonreasnan pabora: [loknansl « Ilonstue o6 anekrposnuse. DieKTponmn3
pacnnasosy, «lIpOH3BOACTBO aMMHAaKa: ChIPhE aNNapartypa, HayuHble IPHHLMIIED

Tema 1.7. MeTanisl H HeMeTa/IbI.

Meranisl, OcobeHHOCTH CTPOCHHS aTOMOB M KpHUcTannos, MuU3HUecKHe cBoiicTsa
MeTa/uloB. KnaccHpHKalHs MeTanloB M0 pPasiHYHBEIM NpH3HAKaM. XHMHYECKHE
CBOMCTBA ~ METAUIOB.  DNEKTPOXMMHMYECKMH DAl HalpsKeHMid  MeTalUios.
Meramiorepmusi. Obmme cnocofel nosnydenus Metannos. [ToHaTHe O MeTaLITypruu.
[Tupomerannyprusi, rupoMeTaIyprus ¥ eKTpoMerantyprus. CIiassl YepHble H
uBeTHbie. OCOOEHHOCTH CTPOEHHS aTOMOB.

Hemeramibl — mpocTeie BellecTBa. 3aBHCHMOCTbL CBOHCTB TAllOFEHOB OT HX
nojoxeHuss B Ilepuoauyeckoii cucreme. OKHCIHMTENBHBIE M BOCCTAHOBHTENEHBIE
CBOHCTBA  HEMETAUIOB B  3aBHCHMOCTH OT WX  [OJOKEGHUS B  psiy
MEKTPOOTPULATENEHOCTH.

[Ipakruyeckan paGora Ned [Tonyuenue, cobupanne U pacno3HAHHME TA30E.

[MpakTuyeckan pabora Ne5 Petenue sKcrepuMeHTATBHBIX 33144,



[IpakTrueckan padora. Kourponsnas pabora no paszueny «Heopranuueckas
XHMHAN.

HdemoHeTpanuu,

Komrexuust merannos. B3aumomeHcTBHE METANIOB ¢ HemeTamnamu (kenesa,
LIMHKA ¥ JIIOMHHISA C Cepoil, aoMUHUs ¢ HOIOM, CYPhMbI ¢ XJIOPOM, FOpEHHE Kemesa B
xaope). 'openme meramnos. Amomunorepmus. Koamekums HemeTainos. ["openne
HEMETalUIOB (cepsi, (ocdopa, yrig). BelTecHeHMe MeHee AKTHBHLIX TATOMEHOB W3
PacTBOPOB MX conmeH Oojiee aKTHBHBIMM Tajoredamu. Mojeib MPOMBILLIEHHOI
YCTAaHOBKH /1 NPOH3BOJCTBA CEPHOH KHCNOTHL. Mojienb nedn s obkura M3BecTHIKA.
Konnexkunn npomykunit CHAMKATHOH NpOMBINIIEHHOCTH (cTekna, tdapdopa, dasmca,
LIEMEHTA Pa3IH4YHBIX MApoK | Ap.).

CamocrosTreasnan pabora: Jloknamsr «[lpoussoactso YYyTyHA H CTaIH»,
«Kopposust ~ metamnos, cmocofbl  3amUTHl  OT  KOppo3um», «CHiMkaTHas
MPOMBIIIIEHHOCTEY,

Pasgen 2. Oprannyeckas XaMus,

Tema 2.1. OcHoBHble NOHSTHS OPraHUYecKodl XUMHH ¥ Teopus CTPOeHH:
OpPrauuYyecKHX COeTHHeHHH,

[Ipeamer opranwyeckoit xumuu. [IpHpoaHBIe, HMCKYCCTBEHHbIE M CHHTETHUECKHE
opranuveckue Bemlectsa. CpaBHeHHe OPraHM4ecKHMX BEIECTB € HeOpraHHYecKHMHU.
BanentHocTs. Xumudeckoe CTpoeHHe Kak MNOPAIOK COSNMHEHHA ATOMOB B MOTIEKY b
10 BaJIeHTHOCTH. (OCHOBHbIC MONOKEHHS TEOPHH CTPOEHHS OPraHWYECKIX COeIHHeHU
A.M. Byrneposa, Usomepus u n3omepsl. Xumuyeckue hopmysibl 1 MOeNH MOJIEKYN B
OPraHH4YecKOH XHMMH.

Kiaccuuranus BelecTB 1O CTPOEHHIO YIVIEPOJHOTO CKENeTa W HANHYHIO
byHxuHoHanbHEIX rpymnin. Fomonoru u romomorns. Hawana momenxmarypsi [UPAC.
Peakiun npucoeMHenus (IHIpHPOBaHYs, raJloreHHPOBAHM, THAPOTaoreHUPOBAHMS,
IHApPATALMH ).

Knaccndukauns peaxumii B opraHmueckoit Xummum. Peakuun npucoeamunenus
(Peakuuy oTwWeNICHUs (IETHIPHPOBAHHUS, JETHAPOTANIOreHUPOBAHNA, Ieruaparaimu).
Peakuun sameinenus. Peakimu usomepusanum.

JlaGoparopubiii onwiT

Ne21 Msrorosnenne moneniei MOJIEKY]T OPTaHHYECKHX BellecTs.

HemoncTpanumn,

Mojienn  MONIEKY/l TOMOJOrOB M H30MEPOB OpPraHHYecKHX CoeaHHeHMI,
Kauecrsennoe obHapykenue yrieposa, BOAOPOIa 1 XJIOpa B MOJIEKYJIaX OpraHHYecKHX
COE/TMHEHHH.

Camocrosreasnas paora: Jloknan «Peakiun OKHCICHNA M BOCCTAHOBICHUS
OPraHHYecKUX BeIecTBy.

Tema 2.2. Yri1eBoaopoabl B HX NPHPOAHBIE HCTOYHHKH,

AJIKQHBI: TOMONOTHYECKHMH psJl, H3OMEpPHS M HOMEHKIATYDA QIKAHOB.
XuMHYECKHE CBOWCTBA a/KaHOB (MeTaHa, 9TaHa): ropeHHe, 3aMelleHHe, pasiloKeHHe,
Aerunpuposanue. [IpuMeHeHre ankanos HAa OCHOBE CBOICTE,

AJIKeHBL. DTHITEH, ero nomydeHue (JIeruapHpoBaHneM JITaHa, JlenonumMepusalmei
nojusTHNeHa). 'oMoNorHyeckui psijl, H30MEPHS, HOMEHK/IATYPA AIKeHOB., XHMHUecKye
CBOMCTBA 3TH/IEHA: TOPEHHE, KAYeCTBEHHEIE peakiuy (oBeclBeyHBaHe OpPOMHO#H BOIBI



1 pacTBOpa NepMaHraHata Kaius), rujparatus, nonumepusauus. [puMenenne aTuieHa
Ha OCHOBE CBOHCTB.

Huensl ¥ kaydyku.llonsTHe 0 jueHax Kak YIJIeBOZOPOAaX ¢ ABYMA [BOHHBIMH
ceszsmu. ConpsbkeHHble JueHbl. XuMHYeCKHe cBoiicTBa OyTaameHa-1,3 u m3onpena:
obecuseynBanne GPOMHON BOABI M NOAMMEpH3ALMS B KayuyKH. Harypansssri u
CHUHTETHYECKHE Kay4yykH. Pe3una.

AnkuBBL  AuetwieH.  XuMHYecKHe  CBOMCTBA  alleTWieHa:  ropeHme,
obecupeunBanue OpoMHOH BOJBI, NPHCOEAMHEHHE XJIOPOBOJOPOAA H THIPATALMA.
IlpumeHenne aueruneHa Ha OCHOBe CBOWCTB. Mekknaccopas M3oMepHs ¢
aJIKa/IHe HAMM.

Apensl. benzoa, Xumudeckue coiicTsa GeH30a: ropenye, peakiiuy 3aMelleH .
[Ipumenenne GeHsona Ha OCHOBE CBOMCTS.

Ipupojibie HCTOYHHMKH yTIeBoa0poaos. [Ipupoausiii ra3: cocTas, IpUMeHeH!e B
kayecrse TomamBa. Hedre. CocraB u nepepaborka nerH. Ileperonka HedTu.
Hedrenpoykrs.

Jdemonerpanun.

[ 'openue merana, sTuneHa, anertunena. OTHOWIEHHe MeTaHa, ITHICHA, ALleTHIICHA
n OeHsona K pacTBopam nepMaHraHaTa Kanus 4 Gpommoil soje. [Tonyuenme stunena
peaxieif AerwiparalMM ITaHoNma, aleTHIeHa — THAPOIW30M Kapbuja Kamblias.
Pasnoxenue Kaydyka Mpd HarpeBaHHH, HCIBITAHHE MPOIYKTOB pasiOkKeHHs Ha
HenpenenbHocTh. Konmexuma obpasnos wedtw u  Hedrenpoayktos. Kommeknus
«KaMeHHBIH yToTb U NPOAYKIHST KOKCOXMMHYECKOTO TPOU3BOICTBAY.

JlaGopaTopHbie onbiTh:

Ne22  Osnaxomienwe ¢ KomrekuueH oOpasiioB HedTH M NPOAYKTOB ee
nepepaboTKH.

Ne23Osnaxomiienne ¢ Konexuued KayuykoB 0 00pasiamMy W3nemuii u3 pesHibl

CamocronTenbnas pabGora: [loknan «Kinaccubukauns W HazuadeHue
kayuykos»,  pegepar «OCHOBHBIe HampaBieHHs NPOMBILLICHHOH mepepaboTku
NPUPOAHOro raza

Tema 2.3. Kuciiopojcoaep:kauine opranuyeckse coeIHHeHNs.

Cruprel. Ilonyuenne 3ranona GpoxeHHEM IJIFOKO3B M THApATALMEHd STHIIEHA.
['mnpokcwibHas rpynna kak ¢yHKu#oHanbHas. [loHsTHE O NpeeNbHBIX 0XHOATOMHBIX
criuprax. XuMHYECKHe CBOMCTBA 3TaHOMA: B3aMMOJEHCTBUE C HATpHEM, 06pa3oBaHHe
[POCTBIX H CJIOKHBIX 2PHPOB, OKUCICHHE B aibaeru. [IpuMeHeHHe ITaHOMA HA OCHOBE
CBOHCTB. AJIKOTONIH3M, €r0 MOCJASICTBHSA U [peIynpekIeHue,

['muuepun Kax npeACTaBHTENs MHOTOATOMHBIX CiupToB. KauecTseHHan peaKiys
Ha MHOI'0OaToMHBIe CriupThl. [IpuMeHeHH e rinLepuna.

Denon. Dusznyeckde M XUMH4YecKuWe cBoficTBa denona. Biaumuoe BIHgHME
aToMOB B Mojekyne (eHoNa: B3aUMOAeHCTBHE € THMAPOKCHIOM HATPUS M A30THOI
kuca0Toi. [Ipumenenue denona Ha ocHOBe CBOHCTB.

Ampperunel.  Ilomate 006 ambmermpax. AnbjerwjHas Ipynma  Kax
hyHkiHOHANEHAsA, PopManbIerul U ero CBOHCTBA: OKUCIEHHE B COOTBETCTBYIOLIYIO
KHCIIOTY, BOCCTaHOBJICHME B COOTBETCTBYIOWMH cnupr. [lomyuenwne anpieruion
OKHCACHHCM COOTBETCTBYIOLIMX cIUPTOB. [IpuMeHenne dopmanbaerua Ha oCHOBE ero
CBOHCTB.



Kapbonoseie xucnorsl. Ilonstis o xapbonossix kuciorax. KapBokcumsHas
rpynna kak (yHkuuoHanbHas. ['oMONOrMYeckdit psjl NpeeNbHBIX OHOOCHOBHBIX
KapOoHOBEIX KHCNOT. [TonmydeHue KapGOHOBBIX KHCIIOT OKHCIEHHEM A/lbJErHIOR,
Xumuueckue CBOHCTBA YKCYCHOH KHCTOTBI: 06uiHe ¢ MUHEPAIBHBIMH KHCIOTAMM H
peakuun srepuduxanud. [lpuMeHeHHe YKCYCHOHM KHCIOTBI Ha OCHOBE CBOJCTB.
Beicine JupHbIe KHCTIOTH! Ha PHUMEpE MAILMUTHHOBOM W CTEAPHHOBO.

Cnoxusie adupsr u xupsillonyuenne clo)HbIX 3UPOB peakumeii ITepUHKALIHH.
Cnoxusle 5dupsl B npupoje, HX 3HaYCHUE. [IpUMEHeHN e CIIOMKHBIX 3pHpOR HA OCHORe
CBOHCTB. JKupsb! Kak croxkHbie a¢upsl. Knaccuduxanus xupos. XuMmudeckue cpoiersa
AHPOB: THAPOJIN3 M I'MAPHPOBaHME KUJIKHX JKHPOB. [IpHMeHeHHe XUpPOB Ha OCHOBe
cBOHCTB. Mbiia,

YrneBoapl, MX KiaccHOMKAIMA: MOHOCAXapyibl, IHCAXApHIbl (caxaposa) u
NoJMcaxapubl (KpaxMan ¥ Lenlososa).

I'mokosa — Bemecrso c JBoWcTBeHHOH GyHKkumMed — alTb/1er' v IOCIIHPT.
XHUMHYECKHE CBOMCTBA INTIOKO3bL OKHCICHHE B [NIIOKOHOBYIO KHCIIOTY, BOCCTAHOB/IEHHE
B copbuT, ciuproBoe Opokenue. [IpiMeHenHe IOK0O35! Ha OCHOBE CBOICTB.

3nayeHne YIIeBo/I0B B KUBOM NIPUPOJIE M kKU3HY Yenoseka. [ToHaTHe 0 peakumsx
NOJIMKOHACHCAMH M THUAPONTM3a HA NpHMEpPe B3aMMONpPEBpalleHuil: rmoko3a -
HoamMcaxapui,

JemoncTpauum.

Oxwucenue crnupra B anpierd. KauyecTBeHHBIE peakiuy HA MHOFOATOMHbIE
ciuprel. PacTBopumocTs deHona B Boje npyu oOBIMHON Temmepatype ¥ HarpeBaHMH.
KauecTsennbie peakiuu Ha QeHon. Peakuus cepebpsiHoro 3epkana aibieruuos M
raroKo3bl. OKHCNICHHE anbleTHI0B M [TIOKO3BI B KMCIOTY C IIOMOLIGE THAPOKCHIA
meitu (11). Kadectsennas peakius na xkpaxman. Kosnexkuus sgupHbIx Macesn.

JlabopaTopHble ONBITHI:

Ne24.PacTBopeHue rinnepina B Bojie ¥ B3aUMOJeHCTBHE ¢ THJIPOKCUIOM MeJIH,

Ne25. CpoiicTBa yKcycHOI KMCIOTBI, 0B1IHE CO CBONCTBAMH MUHEPATBHBIX KUCIIOT.
Ne26. [lokasaTenbeTBO HENMPe/IeIbHOTO XapaKTepa KUIKOro KHpA.

Ne27. BsanmoneiicTBHe MIFOKO3bI M CAXAPO3BI C THAPOKCHIOM Meau (2)

Ne28. KauecTBeHHas peakLus Ha Kpaxmal.

Camocronreasnas pabora: Joxnaas «Mertwiossiii CIHPT W €ro MCHoNB30BaHHE B
Ka9qeCcTBE XMMHYECKOTO ChIpbi», «CHHTeTHYECKHe MOIOIIMe cpejcTBay. Pelenue
3azad.

Tema 2.4. Asorcoepikaline opraHu4ecKne coeqnHeHH s, Hoaumepsl.

Amunbl. [Torsrue ob amumax. AnudarHyeckue amuHbl, X KIaccH(GUKALHS W
HOMEHKIATypa. AHHIHH, KaK OpraHWYecKoe OCHOBaHWe. [lonyweHue aHMnHHA M3
HUTpoOeH30Ma. [IpuMeHerre aHUIMHA HA OCHOBE CBOICTS.

AMHHOKHCTIOTBI  KaK  aMOTepHble  AU(YHKIMOHATLHbIE OpraHu4yecKue
coeauHennd. XUMHYCCKHE CBOWCTBA aMHHOKHCJIOT: B3aUMOIeHCTBHE CO IIe109amu,
KHCIOTAMH H JIpyr' ¢ IOpyroMm (peakuus NoJMKOHAeHcauuu). [lenTuiHas ces3e W
nonumentHAsl. IlpumeHeHue aMMHOKMCIOT Ha OCHOBe cBoilets. [lepeuunas,
BTOpHYHAs, TPETHYHAs CTPYKTYpsl Benkos. Xumuueckue cBodcTBa 6elkoB: ropemue,
ACHaTypallus, THAPO/IKS, UBETHbIC peakiuH. buonoruveckie hyuxumn 6ekos.

Ionumepsl. Benkn U nonucaxapuipl Kax OHOMmOIHMEpEI.



[Dractmaccer.  [lomywenue  nonumepoB  peaxiueii MOJHMEPH3aUHUH  H
noiukonjaeHcanny.  TepmorulacTuuHBIE M TepPMOPEAKTHBHBIE  IUIACTMACCHL
IpencraBureny ruiacTmace.

Bonokna, ux kinaccudukaums. [lomyuenne Bonokon. Otjenbubie npecTasuTen
XHMHYECKUX BOJIOKOH.

JlaGopaTopHbie onbITHI:

Ne29 Pacteopenue Genkos B Bojie.

Ne30 Obnapysxenne 6ekoB B MONIOKe H MACHOM By.Ib0HE.

Ne31 Jlenatypauus pactsopa 6eika KypHHOTO stifiia CIIHPTOM W TIPH HArPEBaHUH,

IIpakTuueckue pators:

NeSPenrenue SKCepHMEHTANBHBIX 3a7a4 Ha HIEHTHOUKALHIO OPraHHYeCcKUX
BEILECTB;

Ne6 PacriosnaBanue niacTMace W BOJOKOH.

JdemoncTpanumn.

BsaumoneiicTsie aMMHaKa 1 aHWIHHA C COMSHOM KHEIOTOMN, Peakims aHiIHHA C
Opomuoit BomoH. JlokasaTenbeTBO HATHYHMS (QYHKIHOHANBHEIX TPYNN B pacTBOpax
amuHokucnoT. Pacteopenne U ocaxaenue Gemkos. Lisetusie peakimu Genkos. [ opeHue
NTHYBETO Nepa | MEePCTSHON HUTH.

Camocrositeasnan  pabora: Jloknan « Ilpomeimensoe [IPOU3BOICTBO
XHMHYECKHX BOJIOKOHY. Pewenue 3anaq.

5. TEMATHYECKOE TILUIAHUPOBAHME C OIPEAEJEHUEM
OCHOBHBIX BUJIOB YYEBHOM AEATEJIbHOCTH CTY/IEHTOB.

Maxkcumalnbhas ydebHas Harpyska ofyuaroIMXCs COCTABISET! Mo npodeccuam
CIIO Texnmueckoro mpoduas — 117 yacos, u3 H#X aynuropHas (obszarensHas)
Harpyska o0y4arommxcs, BKIIOYas NPaKTHYECKHE 3aHATHI — 78 YacoB: BHEAYIMTOPHAH
CaMOCTOATEIbHAA paboTa CTyAeHTOB - 39 yacos.



