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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI TPO®UJIBHOI'O
YUYEBHOI'O IPEJIMETA

1.1. Mecto 00meo0pa3oBaTeJbHOr0 Y4eOHOIO IpeaMera B CTPYKType OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI:

OO6meo0pazoBaTeNbHbIA yUeOHBIM MpeAMET «XHMMS» SBISETCS 0053aT€IBbHOM YacThIO
00111e00pa30BaTENHLHOTO IIMKIJIA OCHOBHOM 00pa30oBaTeNbHON MPOrpaMMbl B COOTBETCTBUU
c ®IroC mo cneyuanvnocmu 35.02.12 Caooso-napxogoe u JjaanoulagpmHuoe
CMpoUumensLCmeo, NPoPuiL: ecmecmeeHHO-HayYHbl.

1.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHUH 00HIC00PA30BATEIBHOIO Y4eOHOIO
npeaMera:

[Ipenmer siBnsieTcs 0a30BBIM M BXOAUT B IIUKJI 00111€00pa30BaTEIbHON MOATOTOBKH.
Oco6oe 3HaueHne oOuEeo0pa3oBaATENbHbIN YUEOHBI TPEAMET UMEET MPU (POPMUPOBAHUU
u pazsutuu odmux komnerenumii: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07,
OK 08 , OK 09, OK 10.

B pamkax nporpamMMmbl 0011€00pa30BaTENbHOrO0 Y4YEOHOro MpeaMera O0Yy4YaroIUMHUCS
OCBAaMBAIOTCS JTMYHOCTHBIE, METANIPEAMETHBIE M TIPEIMETHBIE PE3yJIbTaThl B COOTBETCTBHH
¢ TpeboBanusimu DPI'OC cpennero ooOmero o6OpazoBanus: JuyHOcTHhIE (JIP),
Mmetanpeametasie (MP), npenMetnsie s 6a3oBoro ypoBHs uzydenus (I1P6).

Koawl Ilnanupyemble pe3yJbTaThl 0CBOEHUS M CIUNIMHBI
pe3yJibTaToOB BKJIIOYAIOT:
JIP 01 POCCUHCKYID  TPAXIJAHCKYH  HJICHTUYHOCTb,  IATPUOTHU3M,

YBAKEHHE K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH IEpe.l
Ponunoiu, ropaoctu 3a cBou Kpaul, cBor0 PoauHy, mpouuioe u
HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoja Poccuu, yBakeHue
rOCyJIapCTBEHHBIX CUMBOJIOB (Tep0, diar, THMH)

JIP 04 c(hOpMHPOBAHHOCTH MHPOBO33PEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKu W OOILECTBEHHOU
OPaKTUKH, OCHOBAaHHOTO Ha JUalore KyJibTyp, a TaKxke
pazIMuHbIX (HOPM OOIIIECTBEHHOTO CO3HAHMUSI, OCO3HAHUE CBOETO
MECTa B MOJIUKYJIBTYPHOM MHPE

JIP 06 TOJIEPAHTHOE CO3HAHUE W TOBEICHHUE B IMOJUKYJIBTYPHOM MHpE,
TOTOBHOCTh M CIIOCOOHOCTH BECTU JUAJIOT C JAPYTHUMH JIIOJIBMH,
JIOCTUTaTh B HEM B3aMMOIIOHWMAHHUS, HAXOJUTh OOIIUE IeIN U
COTPYJIHUYATH TUISt ux JNOCTHKEHUS, CHIOCOOHOCTD
OPOTUBOCTOSITh  MJCOJOTHM  DKCTPEMHU3Ma, HAlMOHAIW3Ma,
KceHO(hoOuH, MUCKPUMHUHAIIUU TIO COIMATIBHBIM, PEITUTHO3HBIM,
pacoBbIM, HAIlMOHAJILHBIM MpPU3HAKAM U JAPYTUM HEraTUBHBIM
COIIMAJIbHBIM SIBJICHUSIM

JIP 07 HAaBBIKM COTPYJIHHUYECTBA CO CBEPCTHHUKAMH, JE€TbMH MIAAIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTelbHOM, OOIECTBEHHO
M0JIE3HOM, Y4eOHO-UCCIIEe0BATENbCKONW, MPOSKTHON M APYIHX




Buaax ACATCIbHOCTHU

JIP 09

FOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIIE
caM000pa30BaHUIO, HA TIPOTSHKEHUN BCEH KU3HM, CO3HATEIHHOE
OTHOIIIEHUE K HEMPEPHIBHOMY
00pa3oBaHMIO KaK YCJIOBHIO YCIEUTHOW TpodeccCHoHambHON U
00IIIeCTBEHHOU
JESITEIILHOCTH

JIP 13

OCO3HaHHBIM BBIOOp Oymymieli TpodeccCHd W BO3MOXKHOCTEH
peanmzanuu

COOCTBEHHBIX KU3HEHHBIX TUTaHOB; OTHOIIICHNE K
podeCcCHOHATTEHOM

JCATCIIBHOCTH KaK BO3MOYKHOCTH YYacTHSI B PCIICHUU JIMYHBIX,
OOIIIECTBCHHBIX, rOCy/IapCTBCHHBIX, OO0IIICHAIIMOHATBHBIX
pooIeM

MP 02

yMEHUE TPOAYKTHBHO OOMIATHECSA ¥ B3aMMOJICHCTBOBATh B
MPOIIECCE COBMECTHOM JIEATEIbHOCTH, YUYUTHIBATh ITO3UIIAA
JIPYTUX YYaCTHUKOB JEATENBbHOCTH, 3(()EKTUBHO pa3pelmiarh
KOH(MIUKTHI

MP 04

FOTOBHOCTh 51 CIIOCOOHOCTH K CaMOCTOSITEJIbHOU
UH(OPMAITMOHHO-TIO3HABATEIIbHON  JIEATEILHOCTH,  BJIAJICHUE
HABBIKAMHU TOJYUYEHHUsI HEOOXOAMMOM MHPOpPMAILIUU U3 CIIOBapei
pa3HBIX THUIIOB, YMEHHE OPUEHTUPOBATHCS B PaA3IUUYHBIX
UCTOYHUKAX  HWHPOpPMAIMU, KPUTHYECKH  OIIEHUBATh U
UHTEPIPETUPOBATh MH(POpPMALINIO, TOJYyYAEMYI0 W3 Pa3IMUYHBIX
HMCTOYHHKOB

MP 08

BJIAJICHUC A3BIKOBBIMU CPCACTBAMH - YMCHHC ACHO, JIOTUYHO H
TOYHO H3JIaraTb CBOIO TOYKY 3PCHHU:A, UCIIOJb30BATh aICKBATHLBIC
A3BIKOBBIC CPCACTBA

MP 09

BJIaJICHUE  HaBBIKAMHU  TIO3HABAaTENbHOM  pediekcuu  Kak
OCO3HAHUs  COBEpPIIAEMBIX  JECUCTBUM W  MBICIUTEIbHBIX
IIPOLIECCOB, MX pPE3YyJbTATOB W OCHOBAHUW, T'PaHUL] CBOETO
3HaHHS U HE3HAHUS, HOBBIX ITIO3HABATEIBHBIX 3a7a4 U CPEJICTB UX
JIOCTHXKCHUS




2. CTPYKTYPA U COAEP KAHUE NTPOPUJIBHOT'O YYEBHOI'O IPEJIMETA

2.1. O0bem yueOHOH JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOI0 NpeaMeTa 174
OcHoBHOe cogepkaHue 117
BT. U.:

TEOpEeTUIEeCKoe 00ydeHne 89
MPAKTUYECKHUE 3aHITUS 10
71a00paTOPHBIE 3aHATHS 18
KOHCYJIbTallu1 18
camocTosTellbHas paboTa 39
IIpoMeskyTouHasi aTTecTAlUs - JK3aMeH 7




COAEP/) KAHUE OBIIEOBPA30OBATEJIBHOI'O NPOP®UJBHOI'O YYEBHOT' O ITPEJIMETA OVYIIL.10 XUMMUS

HaumeHnoBanue Copep:xanue yuedOHOI0 MaTepHaJia, JiabopaTopHble paGoThI U MPaKTHYECKHUe 3aHATHS, CAMOCTOATeIbHas padoTa O6bem Konasl
pa3iesioB U TeM o0yuaoImmxcs 4acos KOMIIeTeHI U 1
JIMYHOCTHBIX
pe3yJbTaToB,
¢opmupoBanurio
KOTOPBIX
crocoocTBYeT
3J1eMeHT
NMPOrpamMmsbl
1 2 3 4
Brenenne Coneprxanue yueOHOro MaTepuana. 2 OK 01, OK 02,
1 | HayuHble METO/IbI MO3HAHUS BENIECTB U XUMUYECKHUX ABJIEHUMN. POJIb 9KCIIEPUMEHTA U TEOPUU B XUMUK. 3HAUESHHE OK 04, OK 05,
XUMHH TIpU 0cBoeHuH crenuansaocTeil CIIO ecTecTBeHHO-HAaY4HOTo Ipoduis IpodhecCUOHATLHOIO 00pa30BaHHUs. OK 06, OK 09,
OK 07, OK 08,
JIP 01, JIP 02,
JIP 03, JIP.04,
JIP 05, JIP 06,
JIP 07,JIP 11,
MP. 02, MP 03,
MP.04, MP. 05,
MP.06
Paznen 1.
Opranuyeckasi
XHMHSI.
Tema 1.1. Coaep:xanue yyeOHOr0 MaTepuaJa. 4 OK 01, OK 02,
Hpeamer 1 IIpeamer opranuyeckoii xumuu. [lorsTHe 00 OpraHMYECKOM BEMIECTBE M OpPTaHMYECKOW XxuMmuu. KpaTkuil ouepk OK 04, OK 05,
OpraHH4YecKo HCTOPHH DPAa3BUTHA OpPraHWYECKOH XHMMHHU. Butammsm u ero kpymeHue. OcoOEHHOCTH CTPOSHHS OpTraHMYECKHX OK 06, OK 09,
xumun. Teopus coequHeHuil. Kpyrosopot yrieposa B npupoze. OK 07, OK 08,
CTpOeHus Teopusi crpoenns opranmyecknx coeguHenmii A.M. Bytaepoma. Ilpenamnocsuiku co3gaHus TEOPUH CTPOEHHUS. JIP 01, JIP 02,
OPraHu4ecKux OcHoBHbIE NONOXKEHUS TeopuH cTpoeHust A.M.byTiepoBa. Xumuueckoe CTpO€HHE U CBOICTBAa OPraHMYECKUX BEIIECTB. JIP 03, JIP.04,
COeNHEeHMIA. [onsitre 06 m3omepun. CriocoObl 0TOOpaXkeHUST CTPOEHUsT MOJEKyIsl (popmynsl, Mozxenu). 3HaueHne Teopun A.M. JIP 05, JIP 06,
ByTtnepoBa 11 pa3BUTHS OPraHUUECKOM XUMUU U XUMUYECKUX IIPOTHO30B. JIP 07, JIP 11,
CrpoeHue aroMa yrieposa. DIeKTpOHHOE 00J1aKo 1 OpOUTaIb, S- U p-OpOUTAIIH. YTIIICPOAHON 1IETIH. MP. 02, MP 03,
Knaccugukanus opraHMuecKux BEMIECTB MO TUIY (PYHKIIMOHAILHOMN TPYIIIHL. MP.04, MP. 05,
OCHOBBI HOMEHKJIATYPbI OpPraHUYecKHX BelecTB. TpuBHANbHBIE Ha3BaHMs. PanuoHanbHasi HOMEHKIATYypa. MP.06

Homenknarypa |lUPAC: npuHIuier 00pa3oBaHus Ha3BaHHMN, CTAPIIMHCTBO (YHKIIMOHAIBHBIX IPYIII, HX 0003HAYCHUE B
npedukcax u cypdukcax Ha3BaHUN OPraHUIECKUX BEIIECTB.




Tunbl XHMHYECKHX CBsi3ell B OPTaHUYECKHX COeTMHEHHSIX M CIOCOOBI MX pa3pbiBa. Kiaccudukaiys KOBaJICHTHBIX
CBsI3¢l MO 3IEKTPOOTPHUIIATEIILHOCTH CBS3aHHBIX aTOMOB, CIIOCOOY MEPEKPHIBAHKS OpOWUTANCH, KPaTHOCTH, MEXaHH3MY
o0OpazoBanus. CBs3b NPUPOIBI XUMHICCKON CBS3H C THIIOM KPUCTANTHUECKON PEIICTKH BEIIECTBA U €r0 (PH3MYCCKUMHU
cBoiicTBaMH. Pa3phlB  XMMHUYECKOH CBs3M, Kak IIPOIIECC, OOpaTHBIA ee o00pa3oBaHUIO. [ OMONUTHYCCKUA U
TeTEPOIUTUUCCKUN Pa3phIBBI CBS3CH, WX COIMOCTABJICHHE C OOMEHHBIM M JIOHOPHO-AaKIICTITOPHBIM MEXaHU3MaMH HUX
oOpazoBanusl. [ToHsATHE CBOOOIHOTO paauKalia, HyKICO(PHILHON U IEKTPODUIEHONW YaCTHIIHI.

Kuaccudukanus peakuuii B opranmdeckoi xumuM. IIoHATHE O THUIAX M MEXAHU3MAX PEAKLUM B OPraHUYECKOM
xumun. CyOctpar m peareHT. Kiaccmpukaims peaknuii Mo W3MEHEHHIO B CTPYKType cyOcTpaTa (TIpHcoennHEHWe,
OTIICIUICHHUE, 3aMCEIICHHE, W30MEpHU3allisi) M TUIy pearcHta (paauKaibHBIe, HYKICO(QWIbHBIC, 3JCKTPO(UIBHEIC).
Peaxmun npucoenuuenus (An, Ag), smuvuaupoBanus (E), 3amemenns (Sr, Sn, Se), n3omepuzanmm. PasHoBUAHOCTH
peakuui Ka)aoro THUIA: TMAPUPOBAHUE U JAETUAPUPOBAHME, TaJIOTEHUPOBAHUE U AETaJOr€HUpPOBAHHUE, THApaTalusi U
Jeruaparauusi, THAPOTaJOreHUPOBAHME M JETHAPOrajloreHUpOBaHUE, TMOJUMEpU3alUs M MOJIUKOHJEHCAlus,
neperpynmnupoBka. OcOOEHHOCTH OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEaKIIUii B OpraHMYECKON X UMHUU.
CoBpeMeHHbIe TMPEACTABJICHUS O XHMHYECKOM CTPOEHMH OpraHuveckux BemlecTB. OCHOBHBIC HampaBICHUS
passutusa Teopuu crpoenus A.M. Bytneposa. M3omepusi opranndeckux BemECTB U €€ BUAbL. CTPYKTypHasi U30MEpHs:
MEXKJIaCCOBasl, YIJIEPOJHOTO CKEJleTa, MOJIOKEHHsI KpaTHOW CBA3M M (DyHKUMOHaNbHOW rpynmbl. [IpocTpaHcTBeHHas
U30MepHsl: TeOMeTpUYeckass U ONTHYecKas.. buojormueckoe 3HaYeHHE ONTHUYECKON H3oMepuu. B3anMHoe BIusHUE
aTOMOB B MOJIEKYJIaX OPTaHUYECKUX BEIIECTB.

IIpakTnyeckue 3aHaTHA: M3roToBneHne Mozeaeil MOJIEKyYJl — IPEACTAaBUTENIEH PA3IMUHBIX KJIACCOB OPraHUYECKUX
COEIMHEHUI.

Tema 1.2.
IIpenenbHbie
yIJ1€BO/I0POAbI.

Coaep:xkanue yuedOHOro MaTepuaJa.

1

T'omosiornyeckuii psig  aakanoB. Ilomstue o006 yrieBomopogax. (OCOOEHHOCTH  CTPOEHHS  TMPENEeTbHBIX
YIJCBOAOPOAOB. AJIKAHBI KaK MPEACTABUTEIN MPEIACIbHBIX YIJIEBOAOPOIOB. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbl MeTaHa.. HopMaibHOe M pa3BeTBICHHOE CTPOCHUE YIiiepoaHOM nenu. HoMeHkIaTypa ajJkaHoB U
AIKHIBHBIX 3aMecThTelell. DU3nueckue cBOMCTBa aIKaHOB. AJIKaHBI B IIPUPO/IE.

Xumudyeckne cBoiicTBa aakaHoB. Peaknuu Sr-tuma: raxorenupoBanue (padotel H.H. CemeHOBa), HUTpOBaHUE IO
KonoBanoBy. MexaHH3M peakiMy XJOPHPOBAHUS alKaHOB. Peakiuu NerHAPUPOBAHUS, TOPEHUS, KaTaJIHTHYCCKOTO
OKHUCIICHHS aJKaHOB. KpEKWHT allkaHOB, pa3JIMYHbIC BUIBI KPEKHWHTa, IPUMCHECHUE B MPOMBINUICHHOCTH. [IHponn3 u
KOHBEpCHS METaHa, H30MEPH3aLUs aJIKaHOB.

I[Ipumenenne W cmoco0bl MOJMy4YeHHs AaJKaHoB. OO0IacTH NPUMEHCHHS ajlKaHOB. [IpOMBINUICHHBIC CIIOCOOBI
MONyYCHHsI AJIKAaHOB: ITONYYCHHWE M3 TIPHPOTHBIX HCTOYHHKOB, KPEKHWHT NapapUHOB, IOIyYeHHE CHHTETHYECKOTO
OcH3MHA, Ta3u(UKaAIUA YT, THIPUPOBaHUE aTKeHOB. JlabopaTopHBIE CIIOCOOBI TMOTYYEHHUsT aJKaHOB: CHHTE3 Biopia,
JieKapOOKCHITMPOBAHUE, THAPOIIN3 KapOu1a aTFOMUHUSL.

Huxnoankanbl. ['oMoNOrHMUecKkuid psx ¥ HOMEHKJIATYpa IUKIOATKaHOB, WX oOmas ¢opmyna. [lomydenwe u
¢u3ngeckre CBOMCTBA IMKIIOATKAHOB. XWMHYECKHE CBOMCTBAa IMKIOAJIKAHOB. Peakunm TNpHCOCTMHECHHS W

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 09,
OK 07, OK 08,
JIP 01, JIP 02,
JIP 03, JIP.04,
JIP 05, JIP 06,
JIP 07, JIP 11,
MP. 02, MP 03,
MP.04, MP. 05,
MP.06




PpaauKaJIbHOTO 3aMCIICHUS.

JlaGopaTopHble padoThl..O3HAKOMIICHHE CO CBOMCTBAMH TBEpHABIX HapaMHOB: IUIABICHHE, PACTBOPUMOCTH B BOJEC H
OPTaHWYIECKUX PACTBOPUTEISIX, XUMHUIECKasi MHEPTHOCTH (OTCYTCTBHE B3aMMOJCHUCTBHS C OpOMHOH BOIOH, pacTBOpamu
NepMaHTaHaTa Kajius, THIPOKCHIA HATPUS U CEPHOM KHUCIIOTHI).

[Tomy4enne MeTaHa 1 U3yUIEHHUE €TO CBOMCTB: TOPEHUE, OTHOLIEHHE K OPOMHON BOZE M PACTBOPY IIEpMaHIaHATa KaJlusl.

Tema 1.3.
ITHJIeHOBBIE U
JHEHOBbIE
YIJIEBOIOPO/IbI.

Copepxanne yueOHOro MmaTepuaJja.

DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJBl STUIEHAa W ajlKkeHOB. ['oMonoruueckuii psp um 0OIIas

dbopMysia amKeHOB. M30Mepus STUIEHOBBIX YIIEBOAOPOIOB: MEKKIACCOBAs, YIIEPOIHOIO CKEJNETA, MOIOKEHUS
KpaTHOH CBs3M, reoMeTpuyeckas. OCOOEHHOCTH HOMEHKJIATYPhl ATWIICHOBBIX YTJICBOAOPOJOB, HAa3BaHMS BAXHEHIINX
panvkanoB. duzndeckue CBONCTBA aJIKEHOB.

XuMHYecKHe CBOHCTBA AJTKeHOB. DJEKTPO(WIBHBIN XapakTep peaklyid, CKIOHHOCTh K PEAKLHsIM NPHCOCANHEHNS,
OKHUCJICHUS, HOJIUMEPU3ALUU. Peaxuuu rajoreHupoBaHus, TUAPOraJoreHUPOBAHMS, rupaTanuy,
runpupoBanus.llondarue o peakuusax nonuMepusanuu. I'openue ankeHOB. Peakiuu OKUCIEHMS B MATKHUX M KECTKUX
YCIIOBUSIX

IIpumMeHeHHne U cnoco0bl MOJYYeHHs] AJKeHOB. Vcroiap30BaHHE BBICOKOM PEaKIIMOHHOW CIIOCOOHOCTH aJIKEHOB B
XUMHYECKOH MPOMBINIICHHOCTH. [IprMeHeHue 3TujieHa U mponuieHa. [IpoMbInuieHHbIe CIIOCOOBI OMYYeHHS alKEHOB.
Peaxkunu nerunpupoBaHus U KpEeKHHTa aJIKaHOB. JIabopaTopHbIe CIOCOOBI MOTY4YEHHs aJIKEHOB.

Aaxanguenst. [Torarre n xiaccuuKanus TMEHOBBIX YIIIEBOIOPOIOB 110 B3aMMHOMY PACIOJIOKEHUIO KPATHBIX CBSA3EH
B Mousiekyie. OCOOEHHOCTH 3JEKTPOHHOTO M IPOCTPAHCTBEHHOTO CTPOEHHS CONPSDKEHHBIX 1ueHoB. [lonsTtHe o 7-
JIEKTPOHHOH cucteMe. HoMeHKIIaTypa THEHOBBIX yrieBoJoposoB. OcOOCHHOCTH XMMHUYECKHX CBOWCTB CONPSHKEHHBIX
JIMEHOB, KakK CJICJICTBHE WX JIEKTPOHHOTO cTpoeHwms. Peaknun 1,4-npucoeannenus. [Tomumepusamus nueHoB. CriocoOb
TIOJTy4EHHs IMEHOBBIX YIiieBo1opoioB: pabotsl C.B. JlebeneBa, nerunprupoBanue ajlkaHOB.

OcHOBHBIC NOHSTHA XHMHH BBICOKOMOJICKYJISIDHBIX COCAMHEHHMII HAa MpuUMepe NPOAYKTOB MONUMEPU3ALUU
QJIKEHOB, AalKaJME€HOB M HX TalOreHNpoOM3BOAHBIX. MoOHOMEp, NHOJIMMEpP, peakuus MOJUMEPU3AHU, CTEIEHb
[IOJINMEPU3aLUH, CTPYKTYPHOE 3BEHO. THUIIBI NOJIMMEPHBIX LENE: JIMHEHHble, pa3BeTBICHHbIE, cluThie. [loHATHE O
cTepeoperyIsipHbIX nosmmepax. IloauMepsl TepMOIUIACTUYHBIE U TepMOpeakTuBHbIE. [Ipencranenue o macTtMaccax u
anacromepax. [loauaTUIEH BBICOKOIO M HU3KOIO JABIICHUs, €ro cBoWcTBa W npumeHeHue. Karamuzaropsl Llurnepa—
Hatra. [TomumpomnmieH, ero nmpuMeHeHHEe W cBoicTBa. ['amorenconmepkamnye MOIMMEPHI: TE(IIOH, MOIUBUHIIXIOPHI.
Kayuykn HatypameHbIi M cuHTeTH4eckne. ComonuMeps! (OyTaaueHCTHPOJBHBIN Kaydyk). Bynkanmsamums kaydyka,
pe3uHa U 300HUT.

JlaGopaTopubie padoTbl: O3HAKOMIICHHE C OOpaslaMH IOJMATHICHA W TONUIponmicHa. PacnosHaBaHue o00pa3ioB
aJKaHOB M aJKEHOB.

IMonyueHune >TUieHa AerHapaTalell STUIOBOTO CHUpPTA. B3auMoeWCTBHE 3TWIEHA ¢ OpPOMHON BOJOW, pPacTBOPOM
nepMaHranara kaius. CpaBHCHUE TNIAMCHH STHJICHA C TNIAMCHEM MpPECIbHBIX YTICBOAOPOIOB (METaHa, MPONaH-0yTaHOBOU
CMECH).

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 09,
OK 07, OK 08,
JIP 01, JIP 02,
JIP 03, JIP.04,
JIP 05, JIP 06,
JIP 07, JIP 11,
MP. 02, MP 03,
MP.04, MP. 05,
MP.06

Tema 1.4.

Coaep:xkanue yueOHOro MaTepuaja

OK 01, OK 02,

8




AneTniaeHoOBbIe 1 DJ1eKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE AlleTHIeHA U IPYTHX AJIKMHOB. [ oMooruueckuii psijg v o0mmas OK 04, OK 05,
YIJ1eBOAOPO/bI. ¢dopmyia ankuHOB. HOMEHKIIaTypa alleTUIICHOBBIX YIIIEBOAOPOAOB. M30MepHs MeKKIIaccoBasi, yIIepoIHOTO CKeJleTa, OK 06, OK 09,
MIOJIOKEHUS KPATHOM CBA3H. OK 07, OK 08,
XuMHYecKHe CBOICTBA U MPpUMeHeHne aTKHHOB. OcCOOCHHOCTH peaklnii MPUCOENHEHNS 110 TPOWHOH yriepos- JIP 01, JIP 02,
yraepoaHoii ces3u. Peaknust Kydeposa. [IpaBuio MapkoBHIKOBA IPUMEHHUTENBHO K alieTuiaeHaM. [loaBHKHOCT aToMa JIP 03, JIP.04,
BOJIOPO/a (KHUCIIOTHBIE CBOWCTBA alKMHOB). OKKCIIeHHe aaKUHOB. Peakuust 3enunckoro. [IpuMeHeHne aneTnineHOBBIX JIP 05, JIP 06,
yrieBonopooB. [lonnBuHunanerar. JIP 07, JIP 11,
Monyuyenue aaxkuHoB. [lomydeHne aneTuieHa MIPOIU3OM METaHa U KapOUTHBIM METOIOM MP. 02, MP 03,
MP.04, MP. 05,
MP.06
Copepxxanne yueOHOro MmaTepuaJja. OK 01, OK 02,
Tema 1.5. 1 Ben3zon kak npencTaBuTens apeHoOB. PasBuTHe npencraBieHuid o ctpoeHny OeH3osa. CoBpeMEHHBIE IPECTAaBICHHS 00 OK 04, OK 05,
ApomaTHuecKue 3JIEKTPOHHOM M TIPOCTPAHCTBEHHOM CTpoeHnH Gensona. O6pa3oBaHuEe apOMAaTHUECKON T-cucTeMbl. [ omonorn Gensona, OK 06, OK 09,
YLJIEBOAOPOABIL. UX HOMEHKIaTypa, o6mas popmya. HoMeHKIaTypa As Au3aMelleHHbIX OPOU3BOAHBIX GEH30MIa: 0pmo-, Mema-, napa- OK 07, OK 08,
pacIonoxeHue 3aMecTuTeNnel. du3uuecKue CBOHCTBA apEHOB. JIP 01, JIP 02,
XuMuyeckue cBoiicTBa apeHoB. [Ipumepsl peakiuii 3IEKTPO(MIBHOTO 3aMEIICHHSA: TalloT€HHPOBAHME, JIP 03, JIP.04,
AIKWINPOBAaHUE, HUTPOBaHHWE, cyib(upoBanue. Peakumm TUAPUPOBAHMS W TPHCOEIMHEHMS XJopa K OeH30IIy. JIP 05, JIP 06,
OcoOeHHOCTH XUMHUECKHX CBOWCTB TOMOJIOTOB OeH30:1a. B3anMHOe BiIMsHIE aTOMOB Ha IPUMEPE TOMOJIOTOB apEHOB. JIP 07, JIP 11,
I[IpumeHenne u mosydeHue apeHoB. [IpHpoOaHBIE HCTOYHHKH apOMaTHYECKHX YTJIEBOJOPONOB. ApoMaTH3auus MP. 02, MP 03,
QJIKaHOB M IIMKJIOAJIKAHOB. AJIKWJIMpOBaHHE OeH307a. MP.04, MP. 05,
JlabopaTopHble padoThi: PacTBopstomas criocoOHOCTh OeH30i1a (IKCTPAKIM OPraHNYEeCKUX M HEOPTaHMYECKUX BEIIECTB MP.06
0EH30JI0M M3 BOAHOTO PacTBOpA MOJA, KpacUTENeH; pacTBOpEeHHE B OEH30JIe BEUIECTB, TPYJHOPACTBOPHMBIX B BozE (Cephl,
Oen3oiiHOM kucnoThl). ['openne Oenzona. OTHomieHne OeH307a K OpPOMHOM BOJe, pacTBOpPY IiepMaHraHaTa Kajus.
Iony4yenue HUTpOOEH3071a
Tema 1.6. Coaep:xkanue yueOHOro MaTepuaja OK 01, OK 02,
IIpupoansie 1 Haxoxnerane B mpupoae, coctaB M ¢u3ndeckne cBoiicTBa HedTu. TOIUIMBHO-IHEpreTHUecKoe 3HAYCHHWE HE(TH. OK 04, OK 05,
HCTOYHHMKHU [Ipomeimnennas nepepaboTka HedTH. PexkTndukanus HedTH, OCHOBHBIE (PPAKIIUK €€ pa3[esIeHHs, UX HCIIOIb30BaHHE. OK 06, OK 09,
YIJ1€BOI0POJ0B. Bropuunas mepepaboTka He(pTenpoaykToB. PexkTudukamms MaszyTa OpH  YMEHBIIEHHOM JaBieHUH. KpexuHr OK 07, OK 08,
He(dTenpoaykToB. Pasznmuunble Buabl KpekuHra, pab6otel B.I'. Illyxoma. M3omMmepu3zaiusi alkaHoB. AJKHUIAPOBAHHE JIP 01, JIP 02,
HEeTpeIeNIbHBIX YTIIeBO10pO10B. Prudopmunr HedTenpoaykToB. KagecTBo aBTOMOOMIIEHOTO TOIIHBA. OKTAHOBOE YHCIIO. JIP 03, JIP.04,
IIpupoanblii 1 nonmyTHbI HedTAHON ra3. CpaBHEHUE COCTaBa NPUPOAHOIO U MOMYTHOrO Ia30B, UX MPaKTHUYECKOE JIP 05, JIP 06,
HCTOJIb30BAHUE. JIP 07, JIP 11,
Kamennblii yronb. OCHOBHBIE HalpaBIE€HUS HCIONIB30BaHUS KaMeHHoro yris. KokcoBaHue KaMeHHOro YrIui, MP. 02, MP 03,
BaKHEHIIME NPOAYKTBI OTOrO0 MpolLecca: KOKC, KaMEHHOYrOJbHas cMoJa, HaJcMosibHas Boja. CoequHeHws, MP.04, MP. 05,
BbIJIENIIEMbIE U3 KAMEHHOYTOIbHOM cMOIbl. [IpOayKThL, OTy4aeMble U3 HaJICMOJIBHON BOJBL. MP.06
OKOJIOTHIECKUE ACTIEKTHI 100U, TEPEePabOTKH M UCTIOIb30BAHMS TOPIOYHNX HCKOIAEMBIX.
JladopaTopHble padoThl: OnpeseneHne HATMYHUS HENpPEIeIbHBIX YIIIEBOAOPOIOB B OSH3MHE M KEpOCHHE. PacTBOpUMOCTH
pa3IMYHBIX HEPTENPOAYKTOB (OCH3MH, KEPOCHH, AW3EJILHOE TOIUIMBO, Ba3€IHH, apaduH) APYT B ApYyTeE.
Tema 1.7. Coaep:xkanue yuedOHOro MaTepuaja OK 01, OK 02,




I'mapoxcuibHbIE 1| Crpoenne u kaaccupukanusi cnuproB. Knaccudukanys cnupToB 1o THUITY YIIIEBOJAOPOJHOTO PaaANUKaa, YUCITY OK 04, OK 05,
COe/IMHEeHHU . THIPOKCWIBHBIX TPYII U TUITy aTOMA YIJIEpO/ia, CBA3aHHOTO C THAPOKCUIIBHOM Ipynnoil. D1eKTpoHHOE 1 OK 06, OK 09,
MIPOCTPAaHCTBEHHOE CTPOCHUE THAPOKCUIBHOMN Ipymniibl. BIusHUE CTPOSHHUS CITUPTOB HA UX (PM3MYECKUE CBOMCTBA. OK 07, OK 08,
MexMoneKyspHas BOAOPOJHAs CBA3b. [ oMosioruueckuil psa mpeebHbIX OAHOATOMHBIX CIUPTOB. M3oMmepus u JIP 01, JIP 02,
HOMEHKJIaTypa aJIKaHOJIOB, UX 00mIas popMysa. XHMHYECKHE CBOMCTBA aJIKaHOJIOB. PeakiimoHHas criocoOHOCTh JIP 03, JIP.04,
IIpeJeNbHBIX OHOATOMHBIX cIUPTOB. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB OPTaHMUECKUX U HEOPTaHUYECKUX JIP 05, JIP 06,
coequHeHUH, conepxamux OH-rpymiry: KuciaoT, OCHOBaHHH, aM()OTEPHBIX COSIMHEHMH (BOBI, CTMPTOB). Peakmumy, JIP 07, JIP 11,
MOATBEPKAAIOLIUE KUCIOTHBIE CBOIMCTBA CIUPTOB. Peakuny 3aMele s TuApOKCUIIbHON rpynibl. MexXMoNeKyJIspHast MP. 02, MP 03,
JETUAPATAIUs CIIUPTOB, YCIOBHS 00pa30BaHUS MPOCTHIX APUPOoB. CI0XKHBIE d(PUPHI HECOPTAaHMUECKUX U OPraHMICCKIX MP.04, MP. 05,
KHCJIOT, peakuuu dtepudukanin. OKUCICHIE U OKUCIUTENFHOE ASTHAPUPOBaHUe cTUpTOoB. COCO0BI MOIyUeHHs MP.06
cnupToB. ['maponms rajgoreHankanoB. [ uapaTanus aJkeHOB, YCIOBHS €€ IPOBeAeHNA. BoccTaHOBIeHHE KapOOHMIBHBIX
COEIMHEHUH.
OTaeibHbIE NPEACTABUTENN AJKAHOI0B. MeTaHOI, ero MPOMBIIIICHHOE [TOJyYeHHEe U IPUMEHEHNE B
NPOMBILIIEHHOCTH. brosorunyeckoe aeiictBue MeraHona. Creruduueckye crocoObl IOTyYeHUs STHIOBOTO CITUPTA.
OU3n0I0rnYecKoe JEHCTBUE ITAHOJIA.
MHoroaTomMHble cIUPTHI. 30MepHs 1 HOMEHKIIATypa peICTaBUTENCH IBYyX- U TPEXaTOMHBIX ciupToB. OcoOeHHOCTH
XHUMHUYECKHX CBOMCTB MHOI'OQTOMHBIX CIIUPTOB, MX KaueCTBEHHOE 0OHapyskeHHe. OTIenbHbIe IPeACTaBUTeIH:
STUJICHIJIMKOJIb, TJMLEPUH, CTIOCOOBI UX MOJTyUeHHs, IPaKTHUYEeCKOe TPUMEHEHHE.
®eHoJ1. DNEKTPOHHOE U ITPOCTPAHCTBEHHOE CTpOeHKe (peHona. B3anMHoe BiIMsHIE apOMaTHYeCKOro Kobla u
THAPOKCWIBHOM IpyInbl. XUMHUUECKHe cBOicTBa (heHoua Kak (PyHKIHUS ero XMMHUYECKOTo cTpoeHus. bpomupoBanue
(eHONa (KauecTBEHHAS peaKNys), HUTpOBaHHE (TMKPHUHOBAsI KNCJIOTA, €e CBOHCTBA 1 MpuMeHeHne). OOpa3oBaHue
OKpalIEHHBIX KOMILIEKCOB ¢ HoHoM Fe3*. Tpumenenue denona. Ilomydenne GpeHoNa B IPOMBINLIEHHOCTH.
IpakTuueckne 3aHaTUA: V3ydeHne pacTBOPUMOCTH CIUpPTOB B Boae. OKHCICHHWE CIUPTOB pA3IMYHOTO CTPOCHUS
XpoMoBoii cmecsio. [Tomyuenne nustrnoBoro 3¢upa. [lomydenue riunepara Meau
Tema 1.8. Coneprxanue yueOHOTo MaTepHaa. OK 01, OK 02,
AJbAEeruabl 0 1 T'omoJioruyeckue psibl aabJeru0B U KeTOHOB. [[oHATHE 0 KapOOHWIBHBIX COSTUHEHUSIX. DIEKTPOHHOE CTPOCHHE OK 04, OK 05,
KETOHBI. KapOOHWIbHOM Tpynmbl. V30oMepHss 1 HOMEHKJIaTypa albJerHJI0B M KeTOHOB. Dusnyeckne cBOWCTBA KapOOHMIBHBIX OK 06, OK 09,
COEJIMHEHUH. OK 07, OK 08,
XuMudecKHe CBOMCTBA aJIbAErHI0B M KEeTOHOB. PeakioHHas crtocOOHOCTh KapOOHWIIBHBIX COCOMHEHUH. Peakimn JIP 01, JIP 02,
OKHUCIICHHS aJbJICTUIOB, KAYECTBCHHBIC PEAKIIMU Ha ajbJICTHIHYIO TPYIITy. Peakiun moJMKOHICHCAINH: 00pa30oBaHUe JIP 03, JIP.04,
(eHonohopMaNTBACTHIHBIX CMOIT. JIP 05, JIP 06,
IIlpuMeHeHne W MoOJIydYeHHe KAaPOOHHJIBLHBIX coeNWHeHMil. [IpUMEHEHHE aNbJCTUAOB U KCTOHOB B OBITY U JIP 07, JIP 11,
MIPOMBINIIJIEHHOCTH. AJBIETUABl U KETOHBI B Tipupojae (ddupHble Macia, ¢epomonbl). [lomydeHune kapOOHMIBHBIX MP. 02, MP 03,
COEIMHEHUH OKHCJICHHEM CIHPTOB, THIApAaTalel aJKWHOB, OKUCICHHUEM YTIIEBOJIOPOIOB. OTAEIbHbBIE TPEACTaBUTEIN MP.04, MP. 05,
QJBJICTUJIOB ¥ KETOHOB, crienndudeckre criocoObl MX MOJyYeHUs] U CBOWCTBA. MP.06

JlaGopaTopHble pagoThl:. V3yueHne BOCCTAHOBUTEIbHBIX CBOWCTB alIb/ICTHIIOB: PEAKIIUs «CepeOpsHOTO 3epKajay,
BoccTaHoBneHue ruapokcuaa Meau(ll). Bzaumoneticteue dhopMasbaeruia ¢ THIPOCYIbOHUTOM HATPHSL.
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Tema 1.9. Coaep:xkanue yueOHOro MaTepuaJa. OK 01, OK 02,
KapOoHoBrbIe 1 I'omosornyeckmii psix npeeaIbHBIX 0JHOOCHOBHBIX KAPOOHOBBIX KHCJIOT. [IoHsATHE 0 KApOOHOBBIX KHCJIOTaX U UX OK 04, OK 05,
KHCJIOTBI H UX knaccudukarys. DIeKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOEHHUE KapOOKCHIBHOU IpymIibl. ['oMotornueckuii psis OK 06, OK 09,
NPON3BO/HbIE. NIPE/EIBHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCJIOT, MX HOMEHKIIATYpa ¥ U30MepHst. MeXMOJIeKyIsIpHbIE BOAOPOJHbIE OK 07, OK 08,

CBSI3U KapOOKCHIIBHBIX TPYII, X BIMSHHE HAa (PU3HMYECKUE CBOMCTBA KAPOOHOBBIX KHCIIOT. JIP 01, JIP 02,
XuMHUYecKHe CBOHCTBA KaPOOHOBBIX KMCJIOT. Peakiy, WITIOCTPUPYIOIIe KUCIOTHBIE CBOMCTBA U X CPABHEHHE JIP 03, JIP.04,
CO CBOMCTBaMH HEOpraHM4YecKux Kuciot. ObpazoBanne yHKIMOHAIBHBIX TPOU3BOIHBIX KAPOOHOBBIX KHCIIOT. Peakiu JIP 05, JIP 06,
STepUPHUKAINU. AHTHIPUIH KAPOOHOBBIX KHCIIOT, UX TOIYYCHNE U IPUMEHEHUE. JIP 07, JIP 11,
Cnoco0bI mory4eHust KapOOHOBBIX KHCJI0T. OTae/bHbIE MPEACTABATEIN U UX 3HaYeHne. O0IIue crocoOs MP. 02, MP 03,
MIOJIyYEHHUSI: OKUCIICHHUE AJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB, AJIbETUIOB. BaxkHelne npeacTaBuTenu MP.04, MP. 05,
KapOOHOBBIX KHCIIOT, UX OMOJIOTHYECKas poJib, CHeNU(HUIECKHE CIIOCOOBI MOIYYEHHs, CBOIICTBA U IPUMEHEHHE MP.06
MYpPaBbUHOM, YKCYCHOW, NAJIbMUTUHOBOW M CTEAPUHOBOW; aKpUIIOBOM U METAKPUIIOBOH; OJIEMHOBOM, IMHOJEBOU U
JIMHOJIEHOBOI; IIIaBEIEBOM; OEH30MHOM KHMCIIOT.
Caoxuble 3¢pupsbi. CTpoeHHe U HOMEHKIIATypa CIOKHBIX 3(UPOB, MEKKIIACCOBast H30MEPUSI C KApOOHOBBIMH
kucyoramu. CriocoObI TOJTyYeHUSs! CI0XKHBIX AGHUpOB. OOpaTUMOCTh peakiuy dTepuduKauy 1 HaKTopsl, BIUSIOLINE HA
cMmenienue paBHoBecus. OOpa3oBaHue CI0XKHBIX NoaMdGupoB. [TonusTrnentepedranar. JlaBcan kak npeacTaBUTENb
CHUHTETUYECKUX BOJIOKOH. XMMHUYECKHE CBOIMCTBA U IIPUMEHEHHUE CIIOKHBIX 3(DUPOB.
Kupsl. XKupsl kak cioxHble 3¢upbI rmieprHa. KapOoHOBbIE KMCIOTHI, BXOJSIIUE B COCTAB )KUPOB. 3aBUCUMOCTh
KOHCHCTECHIIMH JKUPOB OT HX COCTaBa. XMMHUYECKHE CBOMCTBA XKHUPOB: THJIPONIN3, OMBIJICHUE, THAPHPOBAHUE.
Bronorndeckast poJib >KUPOB, X UCIIOJIB30BaHUE B OBITY M IPOMBIIIIEHHOCTH.
Couin kap60HOBBIX KHCA0T. Mbuta. CrIocOOBI TIOTYYEHHUS COJICH: B3aUMOICHCTBHE KapOOHOBEIX KUCIIOT C
MeTaJlJIaM1, OCHOBHBIMH OKCHAaMH, OCHOBaHUSIMH, COJISIMHU; ILEIOYHON THAPOIIN3 CIOXKHBIX 3(UPOB. XUMHIECKHUE
CBOHCTBA coJIei KapOOHOBBIX KHUCJIOT: THIPOJIN3, PEAKIIH HOHHOTO 0OMeHa. MbIia, CyIIHOCTh MOIOIETO AEHCTBUSL.
OrtHomrenne MbUIa K XecTKol Boge. CuHTeTnueckne Moromue cpeactsa — CMC (neTeprenTs), MX NpeuMyLiecTBa U
HEIOCTATKH.
IIpakTHyeckue 3aHATUS: PacTBOPUMOCTD Pa3IMYHBIX KapOOHOBBIX KUCIIOT B BoJe. B3anMosneiicTBie yKCyCHOW KHCIIOTHI €
Metamiamu. [lomydeHne n30aMmiIoBOro 3¢upa yKCycHOH KHCIOTHL. CpaBHEHHE CTENIEHM HEHACBINIEHHOCTH  TBEPJOTO H
XKHUIKOTO XHUpoB. OMmbuTeHHe xupa. [lomydeHne MbUTa M M3ydeHHWE €ro CBOICTB: NMEHOOOpa30BaHUE, PEaKIH HOHHOTO
oOMeHa, THIPOIN3, BBIICICHNE CBOOOTHBIX JKHPHBIX KHCIOT. B3amMmoseicTBrue pacTBOpa YKCYCHOI KHCIOTHI C MarHueM,
OKcHAOM IMHKa, ruapokcuaoMm sxenesa (l1l), pactBopom kapOGonara kamust u cTeapata kKanus. OTHOIICHHE CIIOKHBIX
5¢HPOB K BOJE M OPraHWMYECKIM BellecTBaM. « BbIBeieHIe» )KUPHOTO IIATHA C TIOMOIIBIO CIIOKHOTO 3dupa. PactBopumocTts
JKUPOB B BOJIE U OpraHUUYEecKuX pactBopureasix. CpaBHEHHE MOIOIIUX CBOUCTB Xo03sicTBeHHOro Mblia 1 CMC B kecTkoi
BOJIE.
Tema 1.10. Copep:kanue y4yeOHOro MaTepuaJa: OK 01, OK 02,
Yriaesoasbl. 1 ITonsTne 06 yraesoxax. Kinaccuduxamus yrieBogoB. MoHO-, in- 1 TONMCAXapHUBI, IPEICTABUTENN KaXKIO0H IPYIIIIBI OK 04, OK 05,
yrieBoJioB. bronorndeckas posb yrieBosioB, MX 3HaYE€HHE B )KU3HH YEJIOBEKa U OOIIeCTBa. OK 06, OK 09,
Monocaxapuabl. CTpoeHue 1 onTHYecKas H30MepHsi MOHocaxapuaoB. X kinaccudukaiys 1o Yuciy aToMOB yIiiepoja OK 07, OK 08,
u npupone KapOouwibHOW Tpynmel. @opmynsl @umepa u Xeyopca aist M300pakeHHsS MOJIEKYJ MOHOCAXapHIOB. JIP 01, JIP 02,
OtHecenue MoHocaxapuoB k D- u L-psany. Bakueiiine npeacraBuTesI MOHO3. JIP 03, JIP.04,
I'moxo3a, cTpoeHne ee MOJICKYJIBI U (pu3ndeckue cBoicTBa. TayTomMepus. XUMUYECKHE CBOWCTBA TIIOKO3BI: PEAKIIUH 10 JIP 05, JIP 06,
aNBJIETUIHON TpymIe («cepeOpsHOro 3epKaia», OKUCICHHE a30THOW KHUCJIOTOW, THAPUPOBaHKE). Peakiuu riItoKo3bl Kak JIP 07, JIP 11,
MHOTOAaTOMHOTO CIIUPTA: B3aMMOJIEHCTBHE TIIOKO3bI ¢ ruapokcuaoM wmemu(ll) mpu koMHaTHOW Temmeparype u MP. 02, MP 03,

11




HarpeBaHuu. Pa3nuuHble THIIBI OpoXkeHHs (CIIMPTOBOE, MOJIOYHOKHCII0¢e). [Troko3a B pupoje. buonoruyeckas pons u MP.04, MP. 05,
IpUMEHEeHHe IIoK0o3bl. dpykro3a kak u3oMep IiIoko3bl. CpaBHEHHE CTPOEHHUsSI MOJEKYJIbl U XUMHYECKUX CBOICTB MP.06
TJIIOKO3bI U ppyKTO3bl. DPYyKTO3a B IPUPOAE U €€ OMOJIOTHYECcKasi pOJlb.
[enro3bl. Prubo3a 1 ne3okcupubo3a Kak MpeACcTaBUTEeNH albIoneHTo3. CTpoeHHe MOJIEKYI.
Mucaxapuabl. Crpoenue qucaxapuaoB. Criocod cowieHeHHs HUKIOB. BoccranapiyBalomue 1 HEBOCCTaHABIIMBAIOIINE
CBOMCTBA AuCaxapuOB KaK CJIEACTBUE cousieHeHUs ukia. CTpoeHue U XUMHUYECKUe CBOICTBa caxapo3sl.
TexHOMOTHYECKHE OCHOBBI IPOU3BOICTBA Caxapo3bl. JIakTo3a 1 MaabTO3a Kak H30MEPHI CaXapo3bl.
Monucaxapuapl. O0mee cTpoeHne nonrcaxapuaos. CTpoeHHE MOJIEKYJIBI KpaxMala, aMHIo3a U aMIJIONICKTHH.
dusndeckue cBoiicTBa KpaxMmaa, ero Hax0XXJCHHE B IPUPOJIEC M OMosIoTHYecKas poib. I mnkoreH. XuMH4IecKue
cBolicTBa kpaxmasia. CTpoeHHE 3JIEMEHTAPHOTO 3BEHA [EJIII0N03b]. BimsHue cTpoeHuUs MOIMMEPHON e Ha
¢du3nYecKrne 1 XUMHIECKHE CBOWCTBA EJUII0NIO36. [ MAPOIN3 IEUTI0036]l, 00pa30BaHKe CIOKHBIX 3(HPOB C
HEOPraHMYECKUMH W OPTaHNYECKIMH KHcIoTaMu. [1oHsITHE 00 HCKYyCCTBEHHBIX BOJOKHAX: alleTaTHBIN MIEIK, BUCKO3a.
HaxoxaeHue B mpupojie ¥ OHonorndeckas poJib 1e/uno1036l. CpaBHEeHHE CBOMCTB Kpaxmalla U IeJUTI0I036I.
JlabopaTtopuble paboTbl: O3HakoMileHHE ¢ (DU3UUECKHMMH CBOMCTBAMH TJIIOKO3bl (amnTeyHas yIakoBKa, TaOJETKH).
KucnortHblii ruaponus caxaposbl. 3HAKOMCTBO ¢ oOpasuamu TmosucaxapuioB. OOHapyKeHHE Kpaxmaja C IOMOIIbI0
Ka4eCTBEHHOH peakumu B Meze, xiebe, Horypre, MaprapuHe, MakapOHHBIX M3JENHAX, Kpymax. Peaknust «cepeOpsHOTO
3epKana» IIIOKO3bl. B3ammopeicTBue rmoko3bl ¢ ruapokcuaoM menu (ll) mpu pasnuusbeix Temmeparypax. JlelicTBue
aMMHa4YHOTO pacTBOpa OKcHJa cepebpa Ha caxaposy.. JleficTBre noaa Ha KpaxMai.
Tema 1.11. Copep:xaHue yueOHOI0 MaTepHaJia: OK 01, OK 02,
AMHHBI, OK 04, OK 05,
AMHHOKHCIOTBI, 1 Kaaccupuxanmus u uzomepusi amuHoB. [lorstne 006 amunax. llepBudHbIe, BTOPUYHBIE M TPETHYHBIE aMHUHBI. OK 06, OK 09,
GeIKIL Krnaccudukanus aMHHOB 1O THIy YIJIEBOJOPOAHOTO pajyKaja M YHCIy aMHHOTPYHII B MoJieKyne. I'oMmosorudyeckue OK 07. OK 08
PSIBI IpENIeNbHBIX anu(aTHIecKuX U apOMaTHYECKUX aMHHOB, H30MEpHs M HOMEHKJIATypa. JIP Ol, JIP 02 ’
XuMHYecKHe CBOWCTBA aMMHOB. AMMHBI KaK OPraHMYECKHE OCHOBAHUs, UX CPaBHEHHE C aMMUAKOM U JAPYTHMMHU JIP 03’ J'IP.04’
HEOpraHHYECKMMHU OCHOBaHMAMH. CpaBHEHHE XHMHYECKHX CBOWCTB anu(aTHYECKHX M apoOMaTHYECKHX aMHHOB. JIP 05’ JIP 06’
OO6pa3zoBanne aMmu10B. AHWIMHOBBIE Kpacutesu. [IoHsITHE O CHHTETHYECKHX BOJIOKHaX. [lomMamMuabl U HoJMaMuaIHbIe JIP 07: JIP 11”
CUHTETUYECKUE BOIOKHA.
IIpumeHeHue U moJiydyeHne aMuHoB. [lonyuenne amunoB. Pabotsr H.H.3uHuHa. ﬁg&z’l\l\fg 82’
AMUHOKHUCIOTHI. [loHATHE 00 aMHHOKHCIOTaX, WX Kiaccupukamusa W cTpoeHwe. OnTudeckas H30MEpHs O- .M’P.06' ’

aMUHOKHUCIIOT. HoMmeHknaTypa aMUHOKHCIOT. J[BOMCTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBONCTB aMHHOKHCIOT H €€
puurHbl. bumonsipasie nonsl. Peaknum koHneHcanww. IlenTumHas cBs3b. CHHTETHYECKHE BOJIOKHA: KalpoH, DHAHT.
Knaccudukanus BonokoH. [TonydeHne aMUHOKUCIIOT, HX TIPUMEHEHUE B OMOoJIoTHIeCKast QYHKITHSI.
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Beaxn. benku xak npuponaHsle nonumepsl. IlepBuynas, BTopUYHas, TPETUYHASL U YETBEPTHUYHASL CTPYKTYPHI OENKOB.
OubpusipHsle ¥ TIOOYJSIpHBIE  OeKH. XWUMHYECKHME CBOWCTBA OENKOB: TOpEHHe, JAeHAaTypauus, THIPOJIH3,
KavyecTBeHHbIC (I[BeTHHIE) peakiuu. buonmorndyeckue QyHKuMM OEIKOB, MX 3Ha4YeHUE. benkM Kak KOMIIOHEHT MHIIH.
[TpoGnema 6eIKOBOTO roJ0AaHKS U IYTH €€ PELICHUS.

JlaGopaTopHbie padoThl: PacTBopeHre OSIKOB B Bojie U WX Koaryisnus. OOHapykeHHe Oelka B KypUHOM SIHIC M MOJIOKE.
OO6pa3oBanue cojeil anwimHa. bpomupoBanue anwnuaa. OOpa3oBanue conell rauimHa. [lonyueHre MeIHOM CONM TIIHIUHA.
Jenarypanms 6enka. [IBeTHBIE peakuu OSIIKOB.

Tema 1.12. Copepkanne yueOHOro MaTepuaJia: OK 01, OK 02,
A3oTcoaepikalme 1 HyxneunoBble kucaoTel. HykinenHoOBbIE KUCIOTHI KaK MPUPOAHbIE TONUMEphl. HykneoTuasl, UxX cTpoeHue, OK 04, OK 05,
reTepouHKJINYecKHe npumepbl. AT® u AJI®, ux B3aumonpeBpalleHue 1 poiib 3Toro npouecca B npupoe. [louarue JHK u PHK. Ctpoenue OK 06, OK 09,
coeJUHEeHHUsI. JHK, ee nepnuHas u BTOpuuHas cTpykrypa. Pabotsr ®. Kpuka u JI. Yorcona. KommieMeHTapHOCTh a30THCTHIX OK 07, OK 08,
HyxnenHnosbie ocHoBarnil. Permmmkanus JJHK. Oco6ennoctu crpoerns PHK. Tunst PHK n nx 6monorndeckue ¢pynkuuu. [lorsarue o JIP 01, JIP 02,
KHCJIOTHI. TPOMYHOM KoJie (kogoHe). brnocunTes Oenka B sxuBoi kieTke. ['eHHast mHxeHepus u OnorexHonorust. TpaHCTeHHbIE JIP 03, JIP.04,
(OpMBI PACTCHUH U KUBOTHBIX. JIP 05, JIP 06,
JIP 07, JIP 11,
MP. 02, MP 03,
MP.04, MP. 05,
MP.06
Tema 1.13. Coaep:xkanue yueOHOro MaTepuaJa. OK 01, OK 02,
Buosornyeckn 1 ®epmenThl. [loHsATHE 0 PepMeHTaX Kak O OMOIIOTHYECKUX KaTann3aTopax 0emkoBoil mpupoasl. OCOOEHHOCTH OK 04, OK 05,
AKTHBHbIE CTPOEHHS ¥ CBOWCTB B CPaBHEHHWH C HEOPraHMYECKUMH Katanu3aropamu. Knaccuduxarms pepmentoB. OcodeHHOCTH OK 06, OK 09,
CcOeJUHEeHUs. CTPOCHUS ¥ CBOMCTB (DEPMEHTOB: CENEKTUBHOCTP U 3(p(PeKTHBHOCTE. 3aBUCMOCTD aKTUBHOCTH (DEPMEHTOB OT OK 07, OK 08,
Temnepatypsl u pH cpenpl. 3HaueHHE PepMEHTOB B OHOJIOTHU ¥ IPUMEHEHNIE B IPOMBIIIJICHHOCTH. JIP 01, JIP 02,
Buramunsl. [Torarue o Buramunax. Ux knaccudukarnus u obo3HaueHne. Hopma notpebieHnss BATAMHHOB. JIP 03, JIP.04,
BonopactBopumsle (Ha npuMepe ButamuHoB C, rpynmsl B u P) u skupopactBoprmMeble (Ha mpumepe BUTaMUHOB A, D u JIP 05, JIP 06,
E). Topmonsl. [ToHsTHE O TOPMOHAX KaK OMOJOTHMYECKH aKTUBHBIX BEIIECTBAX, BRITOJHIIOMNX YHIOKPUHHYIO JIP 07, JIP 11,
PETYJIAIHIO )KU3HE A TEIFHOCTH OpraHn3MoB. Kitaccnukanus TOpMOHOB: CTEPOHIBI, TPOU3BOIHBIE AaMUHOKHCIIOT, MP. 02, MP 03,
MTOJIMIIETITHAHBIE ¥ OEITKOBBIE TOPMOHEI. OTAENbHBIEC MPEACTaBUTENHN: SCTPAAHNOII, TECTOCTEPOH, HHCYIINH, apEHATHH. MP.04, MP. 05,
JlexapcTBa. [ToHsATHE 0 JeKapcTBaxX Kak XUMHOTEPANIeBTHYECKIX  Ipemaparax. KpaTtkue nctopudeckue CBeIeHHs O MP.06
BO3HHUKHOBEHUH U PAa3BUTUH XUMHOTEpAIHHU. [ pynImbl JexapcTB: cynbhaMuabl (CTPENTONN), aHTHOMOTHKH
(MEeHUIWIUTHH), aHTUITUPETHKY (ACIIMPHH), aHAIBI'€TUKHY (aHANBIMH). MeXaHN3M AeUCTBUS HEKOTOPHIX JIEKapCTBEHHBIX
IIpenapaToB, CTPOEHUE MOJIEKYJI, IPOTHO3UPOBAHHUE CBOMCTB HA OCHOBE aHAJIN3a XUMHUECKOTO CTPOEHHUSI.
AHTHOMOTHKY, UX KJIacCH(UKALKS 110 CTPOSHHUIO, TUITY U CIIEKTPY AeiicTBUs. be3onacHsie criocoObl TpUMEHEHMS,
JIEKapCTBEHHBIE (POPMBI.
Pa3zpen 11 . Obmas n
HeoOpraHuveckast
XHMHS.
Coaep:xkanue yueOHOro MaTepuaJa. OK 01, OK 02,
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CocTaB BemecTBa. XUMIUYCCKHE IeMEHTHL. CITOCOOBI CYIIECTBOBAHUS XUMUYCCKHUX 3JICMEHTOB: aTOMBI, IIPOCTHIC U OK 04, OK 05,
Tema 2.1. CJIO’KHBIE BellecTBa. BeliecTBa MOCTOSTHHOTO U IEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BelllecTB. BelecTBa OK 06, OK 09,
XuMmus — HaAyKa 0 MOJIEKYJIIPHOTO M HEMOJIEKYJISIpHOTO cTpoeHus. CrocoObl 0TOOpakeHHs MOJIEKYJI: MOJIEKYJISIPHBIE U CTPYKTYpHBIE OK 07, OK 08,
BellecTBax. (opMyJIBI; IIApOCTEPIKHEBBIE M MacuITaOHbIe TpocTpancTBeHHbIe (CTioapTa—bpurineba) Mogenn MoJeKy1. JIP 01, JIP 02,
M3mepenne BemecTBa. Macca aToMOB ¥ MoJIeKyJl. ATOMHasi eluHUIA Macchl. OTHOCUTENIbHBIE aTOMHAs U JIP 03, JIP.04,
MOJIEKyJIsipHas Macchl. KommuecTBo BelecTBa U eIMHUIIBI €r0 U3MEPEHHsI: MOJIb, MMOJIb, KMOJb. Hucio ABorazapo. JIP 05, JIP 06,
MomsipHas Macca. ArperaTHble COCTOSIHUS BelllecTBa: TBEpIoe (KPUCTAIUINIECKOE U aMOP(HOE), )KAAKOE 1 JIP 07, JIP 11,
ra3zoo0pas3Hoe. 3aK0oH ABOTaapO H €T0 CIACACTBHA.  MOJSpPHBIH 00bEM BEIIECTB B ra3000pa3HOM COCTOSHHU. MP. 02, MP 03,
OOBenMHEHHBIH Ta30BhIH 3aK0H U ypaBHeHHE MeHaeneeBa—Kianetipona. Cmecn BemecTB. Pazmmamst Mexry cMecsiMu MP.04, MP. 05,
1 XUMHYECKUMHU COeTUHEHUAMHU. MaccoBas 1 00beMHasl IO KOMIOHEHTOB CMECH. MP.06
Tema 2.2. Copepxxanne yueOHOro MmaTepuaJja. OK 01, OK 02,
Crpoenne aToma. 1| Atom — caoxHasi 4actuna. Jloka3aTenbCcTBa CIIOKHOCTH CTPOSHHSI aTOMa: KAaTONHBIE W PEHITEHOBCKHE JIyYH, OK 04, OK 05,
¢doto3dPekT, paToaKTHBHOCTD, IEKTPOIIH3. OK 06, OK 09,
[TnanerapHas Mmonens atoma O. Pesepdopaa. Crpoenne aroma o H. Bopy. CoBpemeHHbIe peCTaBIECHHsI O CTPOSHUN OK 07, OK 08,
atoma. KopmyckynsapHO-BOTHOBOH Tyalii3M YacTHI] MEKPOMUDA. JIP 01, JIP 02,
CocTaB aTOMHOIO /Ipa — HYKJIOHBI: IIPOTOHBI U HEUTPOHBI. 130TOMNBI U HYKIH/IBL. Y CTOWYHBOCTD A€Ep. JIP 03, JIP.04,
DJIeKTPOHHasi 000/104Ka aTOMOB. [loHATHE 00 JIEKTPOHHOM OpOUTaNN M 3IEKTPOHHOM objake. KBaHTOBBIE UHCHa: JIP 05, JIP 06,
IJIaBHOE, OpOuTanpHOE (M000YHOE), MAarHUTHOE U CIIHHOBOE. PacmpeeneHne 3JeKTPOHOB IO SHEPTeTHYECKUM YPOBHSM, JIP 07, JIP 11,
IIOJYPOBHSAM U OpOWTANIM B COOTBETCTBMM C NPHUHIIUIIOM HaMMEHbIIEH sHepruw, mpuHimmnoMm Ilaymu u mpaBuiom MP. 02, MP 03,
I'yana. DnexTpoHHBIE KOHPUTYpAIlMA aTOMOB XHMAYECKHUX 3JICMEHTOB. MP.04, MP. 05,
BaneHnTHbIe BO3MOXKHOCTH aTOMOB XUMHUYECKHUX HJIEMEHTOB. MP.06
DNeKTpoHHAs KiIacCU(DUKAIUs XUMUYECKUX 3JIEMEHTOB: S-, P-, d-, f-aeMeHTHI.
Tema 2.3. Coaep:xkanue yueOHOro MaTepuaJa. OK 01, OK 02,
Iepnoauyeckmii 1 OtkpoiTue Ilepuonnueckoro 3akona. Otkpertue [.1. MenneneeBsiM [lepuoamaeckoro 3akoHa. OK 04, OK 05,
3aKO0H U Iepuoanueckuii 3aKoH u crpoenune aroma. Mzoronsl. CoBpeMEeHHOE MOHATHE XUMHUYECKOTO AJIEMEHTA. OK 06, OK 09,
nepuoaHYecKas CospemenHas ¢popmyiupoBka [leprnomuaeckoro 3akoHa. Ileprnoandeckas cuctemMa u ctpoeHue aroma. Ouzndeckuit OK 07, OK 08,
cucremMa CMBICJI IOPSAAKOBOIO HOMEPA JIEMEHTOB, HOMEPOB I'PYyMIIbI U epuoja. Ilepuonnyeckoe n3MeHEHUE CBOICTB JIP 01, JIP 02,
XHMHYECKUX 3JIEMEHTOB: paJuyca aTOMa; SHEPTUU MOHU3ALNHU; IEKTPOOTPULIATENbHOCTU. [IpUunHBI N3MEHEHUST METAIIIMYECKUX U JIP 03, JIP.04,
3JICMEHTOB HEMETaJUTMIECKUX CBOMCTB 3JIEMEHTOB B IPYMIAX U MEPHOAAX, B TOM YHCIIE OOJIBIINX U CBEpXO0IbIInX. 3HaUeHHE JIP 05, JIP 06,
J.A.MenpeseeBa. ITepuoanueckoro 3akoHa u [leproanyeckoit cucreMbl xumudeckux anemeHToB .M. MeneneeBa /uist pa3BUTHSA HAYKH U JIP 07, JIP 11,
MIOHUMAaHHS XUMUYECKOHN KapTHHBI MUpA. MP. 02, MP 03,
MP.04, MP. 05,
MP.06
Tema 2.4. Copep:xxanue y4yeOHOr0 MaTepHaJa. OK 01, OK 02,
Ctpoenne BemecrBa. | 1 IlonsaTHE 0 XMMHYECKOI CBSI3U. TUIBI XMMUYECKUX CBSI3€l: KOBAJICHTHAS, HOHHAS, METAJUIMUECKast U BOAOPOIHASL. OK 04, OK 05,
KoBasenTHasi XHMHYecKas cBsI3b. J[Ba MexaHn3Ma oOpa3oBaHuUs STOH CBA3U: OOMEHHBIN U JIOHOPHO-aKIENTOPHBIH. OK 06, OK 09,
OCHOBHBIE TTapaMeTPBI ATOTO TUTIA CBAI3U: JJIMHA, TIPOYHOCTH, YTOJ CBSI3U WJIM BACHTHBIN yroi. OCHOBHBIE CBOMCTBA OK 07, OK 08,
KOBaJICHTHOH CBSI3H: HACKHIIIEHHOCTD, OIS PH3YEMOCTh B MIPOYHOCTD. DJIEKTPOOTPHUIIATEIBHOCTh B KIIACCU(DUKAIIHS JIP 01, JIP 02,
KOBAJICHTHBIX CBA3EH M0 3TOMY NPHU3HAKY: MOJSpHAs U HEMOJISIpHASI KOBAJICHTHBIE CBsI3U. [loNspHOCTH CBS3U U JIP 03, JIP.04,
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NOJIAPHOCTH MOJICKYJIBI. Cnocob NEPEKPbIBaAHUSA 3JICKTPOHHBIX Op6PITaJ'IeI>i u KJ'IaCCI/I(l)I/IKaHI/IH KOBAJICHTHBIX CBS3EH MO

JIP 05, JIP 06,

9TOMY NPHU3HAKY: G- U T-CBsA3U. KpaTHOCTH KOBaJICHTHBIX CBA3CH M KJIaCCU(PUKALIMS UX TI0 3TOMY IPH3HAKY: JIP 07, JIP 11,
OJIMHApHBIE, IBOMHBIE, TPOWHBIE, TOJyTOPHBIE. THIBI KPUCTAIUITMUECKUX PELIETOK Y BEIECTB C 3TUM TUIIOM CBSI3U: MP. 02, MP 03,
aTOMHbIE U MOJIEeKyJsIpHble. PU3ndecKre CBONCTBA BELIECTB C 3TUMU KPUCTAIIHUECKUMHU PEIIeTKaMHU. MP.04, MP. 05,
Honnasi xumnveckas cBsi3b, Kak KpallHUH CIIy4ail KOBaJICHTHOH ITOJISIPHOM CBsI3W MexaHu3M 00pa3oBaHMsl HOHHOU MP.06
cBsA3U. MOHHBIE KpUCTAJUIMYECKHE PELIETKH U CBOICTBA BEIECTB C TAKUMH KPHCTaJJIaMHU.
MeTtanmyeckasi XHMHYeCKasi CBAI3b, KaK OCOOBII THII XUMHYECKOW CBSI3H, CYIECTBYIOLINN B METAIJIaX U CIUIABaXx.
Ee oTnuuns u CXOACTBO ¢ KOBAJICHTHOW U MOHHOI cBA3siMU. CBONMCTBA MeTaIIIMUECKOH CBsI3U. MeTamndeckue
KPHUCTaJNINYECKUE PEIIETKH U CBOWCTBA BELIECTB C TAKUMU KPUCTAIIIIAMHU.
Boaopoanasi xumuyeckasi cBsi3b. MexaHu3M o0pa3oBaHus Takoi cBs3H. Ee kimaccudukaris: MexXxMOIeKyISIpHas |
BHYTPHMOJIEKYJISIpHAs BOJOPOIHBIE CBA3H. MONeKyIIpHbIE KPUCTAJUINYECKHE PELIETKU AT 3TOrO TUIIA CBA3H.
dusnyecKre CBOMCTBA BEMECTB C BOJOPOIHOM CBA3BI0. brosorndeckas posib BOJOPOJHBIX CBSA3EH B OpraHU3alluu
CTPYKTYp OHOIIOTUMEPOB.
Enunas npupona XMMHUYECKHX CBSI3€H: HalW4KMe pa3lU4HbIX THUIIOB CBA3EH B OJHOM BEIIECTBE, MEPEX0]l OJHOIO THIA
CBSI3U B IPYI'OH U T.II.
Komnuiexcoo6pasoBanue. IIoHATHE 0 KOMITIEKCHBIX COeAMHEHMIX. KoopauHarimoHHoOe Ynciio
KOMILIEKCO00pa3oBatelis. BHyTpeHHss 1 BHeIH:AA cepa komiuiekcoB. HoMeHKIaTypa KOMIUIEKCHBIX COeTUHEHHIA. X
3Ha4yeHUe.
Tema 2.5. Coaep:xkanue yueOHOro MaTepuaJa. OK 01, OK 02,
IHoaumepsl. 1 Heoprannyeckue nosumepsl. IloduMepsl — IpocThIe BEMIECTBA C aTOMHOM KPUCTAJUTHYECKOH PemeTKO: OK 04, OK 05,
AJUTOTPOITHBIE BUJION3MEHEHHs yriiepoja (anmas, rpadut, kapouH, GpysuiepeH — B3aUMOCBSI3b THOpUIU3aLNU OpOuTaei OK 06, OK 09,
Y aTOMOB YTJIEpPOAa C MPOCTPAHCTBEHHBIM CTPOCHHEM JIOTPOIHBIX MOIM(HUKAIHI); CEJIeH U TEJUTYP HENOYeTHOTO OK 07, OK 08,
ctpoenus. [TomuMepsl — CI0XKHBIE BEIIECTBA C ATOMHOW KPUCTAITMYECKON PEIIeTKO: KBapIl, KpeMHe3eM (IIHOKCHIHEIC JIP 01, JIP 02,
COCTUHEHUS KPEMHU ), KOPYH (OKCH] aTFOMIHHS) ¥ ATFOMOCIITHKATHI (ITOJIEBBIE IITIATHI, CITFOJIA, KAOJIWH). MHUHEpabl JIP 03, JIP.04,
1 ropHBIe opoabl. Cepa riactudeckas. MuHepalbHOE BOJIOKHO — acOecT. 3HaueHUe HEOPTaHUIECKUX MPUPOIHBIX JIP 05, JIP 06,
MTOJTMMEPOB B (POPMHUPOBAHUH OTHOM M3 TEOJOTHIECKAX 000II0UeK 3eMII — TUTOC(EPHL. JIP 07, JIP 11,
Oprannveckne mojuMepsl. CriocoOBI MX TOXYYICHUS: pEaKIH MOJTUMEPU3AIIH U PEAKIIH MOTHNKOHICHCAIIHH. MP. 02, MP 03,
CTpyKTypHI IONMMEPOB: INHEHHBIE, pA3BETBICHHBIE U IPOCTpAaHCTBEHHBIE. CTPYKTYypHUpPOBaHHE TOIHMEPOB! MP.04, MP. 05,
BYJIKQHHU3AIUs KaydyKOB, TyOJieHNe OETIKOB, OTBEPKACHUE TTOJTMKOH IEHCAITMOHHBIX TTOJUMEPOB. MP.06
Krnaccudukarusi moJiMMepoB 1o pa3iIuyHbIM ITPU3HAKAM.
JlaGopaTopHble padoTsl: O3HakoMJIeHWE ¢ 00pas3maMi IUIACTMAcCC, BOJIOKOH, KaydyKOB, MHHEPAJOB W TOPHBIX HOPO.
IIpoBepka mimacTMacc Ha 3JIEKTPUYECKYIO IMPOBOJUMOCTH, TOPIOYECTh, OTHOIIEHHE K pPacTBOpaM KHCIOT, IIENo4Yed H
okucnurenei. CpaBHEHHE CBOHCTB TEPMOPEAKTHBHBIX M TEPMOIUIACTHYHBIX IutacTMacc. [lomy4yeHne HUTEH U3 KanmpoOHOBOH
WJIY JIABCAHOBOM CMOJIBL..
Tema 2.6. Copep:xanue y4yeOHOr0 MaTepHaJa. OK 01, OK 02,
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JucnepcHbie IMonsTne 0o nucnepcHbIX cucTtemMax. Kinaccudukamms 1uCriepcHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOro COCTOSHUS OK 04, OK 05,
CHCTEMBI. JIICTIEPCHOHHON Cpebl M AUCTIEPCHOM (asbl, a TaKke 10 pa3Mepy UX dacTull. [ pybonucnepcHble CUCTEMBI: AMYJIbCUU U OK 06, OK 09,
cycnensun. ToHKOANCTIEPCHBIE CUCTEMBI: KOJUIOMIHbIE (30JIM U T'€JIM) U UCTUHHBIE (MOJIEKYJISIPHBIE, MOJIEKYJISIPHO -HOHHBIE OK 07, OK 08,
Y UOHHBIE). O¢ddexr Tungans. Koarynsaius B KOJUIOUIHBIX pacTBopax. CHHEpE3HC B TeIsX JIP 01, JIP 02,
3HaveHHe JUCIIEPCHBIX CHCTEM B XKHMBOH U HEXKUBOM MPUPOJE U MPAKTHUECKON XKU3HU YeJI0BeKa. DOMYIbCUU U CYCHEH3HU JIP 03, JIP.04,
B CTPOMUTENIBCTBE, MUILEBON U MEAUIIMHCKON IPOMBIIUIEHHOCTH, KOCMETHKE. bronornyeckue, MEAUIIMHCKHE U JIP 05, JIP 06,
TEXHOJIOTHUECKHE 30JIM. 3HAUCeHHUE Telieii B OpraHu3alny )KUBOW MaTepur. bronorndeckue, mumieBple, MEIUITHHCKAE, JIP 07, JIP 11,
KocMmetndeckre reny. CiHepesnc Kak (GakTop, ONpeAeISIomni CPOK TOJHOCTH MPOAYKITUH HAa OCHOBE reneid. CBepThIBaHUE MP. 02, MP 03,
KPOBH KaK OMOJIOTUIECKUI CHHEPE3HC, €r0 3HAUCHHE. MP.04, MP. 05,
MP.06
Copepxxanne yueOHOro MmaTepuaJja. OK 01, OK 02,
Tema 2.7. 1 | Knaccuukanus XHMUYECKHX PeaKuii B OpraHn4ecKoil 1 Heopranndeckoii xumun. [IoaATHE 0 XUMHYECKON OK 04, OK 05,
Xumuyeckue peaxmmu. Peaknnu, uaymme 6e3 N3MEeHSHH Ka9eCTBEHHOTO COCTaBa BEMISCTB: aJUIOTPOITM3AIHS U M30MEPH3aIlHsL. OK 06, OK 09,
peakuuu. Peaxuuu, unyniye ¢ ©3MEHEHHEM COCTaBa BEILECTB: 110 YHCITy U XapaKTepy pearupyromux 1 00pa3yromnuxcs BelecTB OK 07, OK 08,
(pa3noskeHus1, COeTUHEHUs, 3aMEeIleHuUs, 00MeHa); 10 U3MEHEHHIO CTETIEHEH OKUCIICHUS JIEMEHTOB (OKUCIUTENHHO- JIP 01, JIP 02,
BOCCTaHOBHTEIIbHBIC M HE OKHCIIUTEIbHO-BOCCTAHOBHUTEINILHBIC PEAKIIMN); TI0 TEIUIOBOMY (D deKTy (3K30- U JIP 03, JIP.04,
SHIOTEPMHYECKHE); IO (a3e (TOMO- M FeTepOreHHbIE); [0 HalpaBIeHUIo (oOpaTuMble 1 HeoOpaTUMBIE); IO JIP 05, JIP 06,
HCTIOJIb30BAaHHUIO KaTaIN3aTopa (KaTaIUTHYECKHE U HEKaTATNTUYIECKHE); 10 MEXaHN3MY (paJuKalbHbIe, MOJEKYIISIPHBIE JIP 07, JIP 11,
U UOHHEIE). MP. 02, MP 03,
BeposiTHOCTH MpOTEKAHUSI XHMHYECKHX peakmuii. BHyTpeHHs SHEpTHs, SHTANBINS. TermoBoit 3 (QeKkT XuUMUIeCKuX MP.04, MP. 05,
peaxmmii. Tepmoxumudeckue ypapaeHus. CTaHAapTHAS SHTAIBINA peakiyii ¥ oopa3oBaHus BemecTs. 3akoH .M. I'ecca MP.06
1 €0 CIECTBUS. JHTPOIHS.
Cxopoctb xumMuieckux peakumii. [Tonstue o ckopoctu peakuuii. CKOpOCTh TOMO- U T€TEPOreHHON peaKkK. DHEPIHst
aKTHBALHH.
dakTopbl, BIUAIONINE Ha CKOPOCTh XMMHUecKoW peakuumu. [Ipmpona pearmpyrommx BemiecTB. TemmepaTypa (3aKoH
Baut-T'odda). Konnenrparms. Karanuzatopsl ¥ KaTaau3: rOMO- U T€TEPOrCHHBINH, MX MeXaHHU3Mbl. DEpPMEHTHI, HX
CpaBHEHHE C HEOPTaHWYECKUMH KaTaJn3aTopaMi. 3aBUCHMOCTh CKOPOCTH PEaKIMil OT MOBEPXHOCTH COTNPUKOCHOBEHHUS
pearupyromumx BeIecTs.
OOpaTuMOCTh XUMHYECKHUX peakiuuii. XuMmuveckoe paBHoBecue. [ToHATHE 0 XUMUIECKOM pPaBHOBECHH.
PaBHOBECHBIE KOHIIEHTPAINH. JJHHAMHUIHOCTh XMMUYECKOTO paBHOBeCHs. DaKTOPHI, BIUAIONINE Ha CMEICHHE
paBHOBECHsI: KOHLICHTpaIWs, JIaBieHue, TeMmieparypa (npunnun Jle Illareinse).
Tema 2.8. Copep:xanue y4eOHOr0 MaTepHaJia. OK 01, OK 02,
PacTBoOpHI. 1 IlonsiTue o pacTBopax. Ou3nKo-XUMHUYECKas IPUPOJA PACTBOPEHHS U paCTBOPOB. B3aumozelicTBue pacTBOpUTENS U OK 04, OK 05,
pacTBOpeHHOTO BemecTBa. PactBopumocts BemecTB. CIOCOOBI BEIpayKeHUs] KOHIIEHTPAILIMK PACTBOPOB: MaccoBast 10JIs OK 06, OK 09,
PacTBOPEHHOTO BellecTBa (MPOLEHTHAsT), MOJISIpHAS. OK 07, OK 08,
Teopusi 3JIeKTPOJIUTHYECKOH JUcCONMALUN. MeXaHU3M IUCCOLMALUY BELUIECTB C PA3IMUYHBIMU TUIIAMU JIP 01, JIP 02,
XMMHUUYECKHX CBsi3ei. BKilag pycckuX y4eHBIX B Pa3BUTHE MPEICTABICHUN 00 3JIEKTPOIIMTHYECKON INCCOLMALINY. JIP 03, JIP.04,
OCHOBHBIE MOJIOKEHUS] TEOPUH AEKTPOIUTHIECKOH qucconnanuy. CTeneHb IeKTPOIUTHIECKON JUCCOLUALNY U JIP 05, JIP 06,
(axTops! ee 3aBucUMOCTH. CHIIBHBIE M CpETHHE 3IeKTponuThl. ncconmanys Boasl. Bogopoanstii mokaszarens. Cpena JIP 07, JIP 11,
BOJIHBIX PACTBOPOB 3JICKTPOJIMTOB. Peakuny oOMeHa B BOJHBIX pacTBOpax 3J1eKTpoauToB. ' MApon3 kak 0OMEHHBIH ﬁ]lz.o(ilz’l\l\/f; 82»
.04, MP. 05,

Ipouecc. HCO6paTHMLII71 TUAPOJIN3 OPraHuYCCKUX U HCOPIraHMYICCKUX COGHI/IHGHI/Iﬁ 1 €ro 3Ha4CHUC B HpaKTH‘{CCKOﬁ
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JesTenbHOCTH YenoBeka. O0paTumslil runponus coneil. Ctynendatsiit ruapomnus. [IpakTuueckoe npuMeHeHne
ruapoan3a. ['uaponus opraHuyecknx BeuecTs (0eIKoB, )KUPOB, YIIIEBOIOB, TOIMHYKIeOoTH10B, AT®) 1 ero
Ouosornyeckoe u npakTuieckoe 3HaueHue. OMpuIeHHe KHUPOB. Peakiys sTepupuKanum.

MP.06

Tema 2.9. Copaep:xanue y4yeOHOr0 MaTepHaJa: OK 01, OK 02,
OKHCINTEIBHO- OKHCIUTETbHO-BOCCTAHOBUTEIbHBbIE peakuuu. CteneHp okucienus. BoccranoBurtenu u okucautenu. OkuciaeHue OK 04, OK 05,
BOCCTAHOBHTE/JIbHBIE u OK 06, OK 09,
peakuuu. BOCCTaHOBJICHHE. BaskHeHIII1e OKUCIUTENN U BOCCTAHOBUTENN. BoccTaHOBUTENIbHBIE CBOMCTBA METAIIIIOB — IPOCTHIX OK 07, OK 08,
DJIEKTPOXUMHYECKHUe BELIECTB. JIP 01, JIP 02,
Npoueccsl. OxucaUTENbHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA HEMETAJIIOB — IPOCTHIX BEILECTB. BoccTaHOBUTENBHBIE CBOMCTBA JIP 03, JIP.04,
BEILIECTB, JIP 05, JIP 06,
00pa30BaHHBIX AIIEMEHTAMH B HU3IICH (OTPHUIATETIHHOM) CTeTIeHH OKUCIIeHNUsI. OKHUCIUTENFHBIE CBOWCTBA BEUICCTB, JIP 07, JIP 11,
00pa30BaHHBIX IIEMEHTAMH B BBICIICH (IIOJI0KUTENBHON) CTENCHH OKHUCICHUA. OKUCIUTEIbHBIE U BOCCTAHOBUTEIBHEIC MP. 02, MP 03,
CBOICTBA BEIIECTB, 00Pa30BaHHBIX JIEMCHTAMH B IPOMEKYTOUHBIX CTETICHSIX OKUCIICHHUS . MP.04, MP. 05,
Knaccudukanusi OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PeaKIuii. Peakm Me:xaTOMHOTO M MEKMOJICKYIISIPHOTO MP.06
OKHCJICHHUS-BOCCTAHOBIIEHUS. Peakiiny BHYy TPUMOJIEKYIIPHOTO OKUCIICHUS-BOCCTAHOBIIEHUS. Peakium caMOOKUCIIEHNS -
CaMOBOCCTAHOBJICHHUS (IUCTIPOIIOPIIHOHMPOBAHN).
MeToIbl COCTaBJICHHUS YPABHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiinil. MeTo 1 3JIeKTpOHHOr o OanaHca.
Biusuune
Cpenbl Ha MPOTEKaHNEe OKUCINTENbHO-BOCCTAHOBUTENBHBIX MPOILIECCOB.
XumMuyeckue MCTOYHMKH TOKA. DJIEKTPOJHbBIE MOTEHIHAIBI. Pl CTAaHIAPTHBIX AIEKTPOAHBIX MOTEHIINAJIOB
(3MEKTPOXUMHYCCKIN PSIT HAIPSKEHIH METAJUTOB). [ albBaHUYeCKHe IIEMEHTHI U IIPUHIHUIB UX pa0boThl. CocTaBIieHHE
rabBaHAYECKUX 3JIeMeHTOB. OOpa3oBaHue ralbBAHUYECKUX Map MPH XUMHUYESCKIX Tpoleccax. ['ampBaHmYecKie
3JIEMEHTHI,
MIpUMEHSIEMBIC B KHU3HH: CBUHIIOBAs aKKyMYJIITOPHAsI OaTapesi, HUKeNb-KaJMUAEBbIe OaTapeH, TOTUIMBHEIC AJIEMEHTEHI.
DJEKTPOIN3 PacIIaBOB U BOJHBIX PACTBOPOB AIIEKTPOIUTOB. [Iporeccsl, Mponcxoasmye Ha KaToe U aHOAE.
YpaBHeHus
SIEKTPOXUMUYECKUX MPOIIECCOB. DIEKTPOIN3 BOAHBIX PACTBOPOB C MHEPTHBIMU JIEKTPOJAMH. DIEKTPOJIU3 BOJHBIX
pacTBOpOB
C PacTBOPHMBIMH 3JIeKTpoamMu. [IpakThdeckoe MPUMEHEHHE DIICKTPOJIH3A.
JladopaTopHbie padoThl: B3anMoaelicTBHE METAIIIOB ¢ HEMETAIIIAMH, & TAKXKE C PACTBOPAMHU COJIEH U paCTBOPaMHU KUCIIOT.
B3aumonelicTBre CepHOI M a30THON KHUCIIOT ¢ MeIbl0. OKUCINTEIbHBIE CBOMCTBA ITEPMAaHTaHaTa KaIHs B Pa3TUIHBIX
cpenax.
Tema 2.10. Copep:xanue yueOHOr0 MaTepuaJa. OK 01, OK 02,
Kaaccudurkanus OK 04, OK 05,
Bemects. IpocTbie 1 Knaccudpukanus HeopraHumdecknx BemiecTB. [IpocTeie u cnoxHble BeniecTBa. OKCHIBI, HX KIIACCH(DHUKALIUS. OK 06, OK 09,
BelIecTBA. Tunpoxcunsl (OCHOBaHUS, KHCIOPOACOACPIKAIINE KHCIOTHI, aM(pOTepHbIe TUAPOKCUIBI). KHCIIOTHI, MX KIacCu(pUKAIHs. OK 07, OK 08,
OcHoBanusl, ux kinaccugukanys. Collu cpeiHUE, KUCIbIC, OCHOBHBIC U KOMILICKCHBIC. JIP 01, JIP 02,
MeTtanbl. [Tonoxenue metaiios B [lepuoamueckoii cucteMe U 0COOCHHOCTH CTPOCHUS MX aToMOB. [IpocThie JIP 03, JIP.04,
BEI[ECTBA — METAJIJIBI: CTPOSHUE KPUCTAIOB M METaJUIMIecKas XuMHu4IecKas cBs3b. O0mume Gpu3nueckue cBONCTBa JIP 05, JIP 06,
METaJJIOB ¥ UX BOCCTAHOBHUTEJLHBIC CBONUCTBA: B3aUMOJACHCTBHE ¢ HEMETAIIIaMH (KHCIIOPOJIOM, TAJIOTEHAMH, CEPOA, JIP 07, JIP 11,
a30TOM, BOJIOPOJIOM), BOJIOM, KACIIOTAMH, PaCTBOPaMH COJICH, OpraHMUEeCKUMHU BEIIECTBAMH (CITUPTAMH, MP. 02, MP 03,
raJioreHajJKaHamMu, peHoI0M, KUCIOTaMH), o meodaMu. OKCHIIBI U THIAPOKCHIBI METAJUIOB. 3aBUCUMOCTh CBOHCTB MP.04, MP. 05,
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9THX COEAWHEHUH OT CTENEeHEeH OKHUCIICHHSI METAJUIOB. 3HAUYSHNUE METAJUIOB B IPUPO/IE U )KU3HU OPTaHU3MOB.

Koppo3us metasioB. [lonsitue koppo3un. Xumudeckasi KOpposusi. INeKTpoxuMuyieckast Kopposust. CriocoOsr
3aIIUTH METAJUIOB OT KOPPO3UH.

O0ume cnocodbI MOJy4YeHHs] MeTAIOB. MeTansl B npupoJie. MeTajuryprust U ee BUIbI: TUPOo-, TUAPO- U
ANIEKTPOMETAILTYPrHsl. DJIEKTPOJIN3 PACcIUIaBOB U PACTBOPOB COETMHEHUH METAJUIOB U €ro MPaKTHYECKOe 3HAUCHHE.

Hemetanasl. [TonoxxeHre HEMETAIUIOB B IEPHOANYECKON CUCTEME, OCOOCHHOCTH CTPOCHUS X aTOMOB.
DIEeKTPOOTPUIATEIIEHOCTb.

BrnaropozHbie ra3bl. DIIEKTPOHHOE CTPOCHIE aTOMOB OJIArOPOIHBIX I'a30B M OCOOCHHOCTH MX XUMUYCSCKUX H
(U3UYECKHX CBOWCTB.

Hewmetautsl — nmpocTble BenecTBa. ATOMHOE ¥ MOJISKYJIIPHOE UX CTPOCHHE. AJUIOTPOIHS. XHUMHYESCKHE CBOWCTBA
HeMeTaJutoB. OKUCITUTENBHBIE CBOICTBA: B3aUMOJICHCTBUE C METaJNIAMH, BOZOPOAOM, MEHEE 3JIEKTPOOTPULIATEIEHBIMU
HEeMeTaJUIaM{, HEKOTOPBIMH CIIOKHBIMH BELIECTBaMU. BoCcCTaHOBHUTENBHBIC CBOMCTBA HEMETAIIOB B PEAKLHAX C
(TOPOM, KHCIIOPOJIOM, CIIOKHBIMU BELIECTBAMU-OKHCIUTENSIMH (a30THOW M CEPHOM KUCIOTaMHU M Jp.

MP.06

Tema 2.11.
OcHOBHBIE KJIACCBI
HEOPraHWYEeCKHUX 1

OpraHHYeCKuX
coeIUHEHMUI.

Coaep:xkanue yueOHOro MaTepuaJa.

Bonopoanrbie coennHeHus1 HeMeTaJlI0B. [loyueHre aMMuaka U XJIOpOBOAOPOAa CHHTE30M U KOCBEHHO. Pu3ndeckue
cBoiicTBa. OTHOIIEHUE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Oxcnabl M1 aHTHAPUABI KapOOHOBLIX KUCJI0T. Heconeobpa3zyromue 1 coneobpasyromnue okcuapl. KuciorHsle
OKCHJIBI, X CBOHCTBAa. OCHOBHBIE OKCHBI, UX CBOMCTBA. AM(DOTEPHBIE OKCHIBL, X CBONHCTBA. 3aBUCUMOCTH CBOMCTB
OKCHJIOB METAJUIOB OT CTENICHH OKHUCIICHHS. AHIHIPU/IBI KAPOOHOBBIX KUCIOT KaK aHAJOTH KUCIOTHBIX OKCHIOB.

Kuciorsl oprannyeckne 1 Heopranndeckue. KicioTsl B CBETE TEOPUHU SIEKTPOIUTHIECKON TUCCOLUALINN.
Kucnots! B cBeTe nporoiuTiyeckoit Teopun. Kiaccngpukanns opraHnueckux 1 HeOpraHudeckux Kuciaor. O0mmue
CBOMCTBA KUCIIOT: B3aUMOJEHCTBUE OPraHUYECKUX M HEOPTaHUUECKUX KUCIIOT ¢ METalJlaMH, OCHOBHBIMY U
amM(oTepHBIMI OKCHAAMH U THIPOKCHIAMH, C COJSIMU, 00pa30BaHUE CIOKHBIX 3¢UpoB. OcOOCHHOCTH CBOHCTB
KOHUEHTPUPOBAHHON CEPHOM U a30THOM KUCIIOT.

OcHoBaHNs oprannyeckue U Heoprannyeckue. OCHOBaHHUS B CBETE TEOPUH IEKTPOIUTHIECKOMN TUCCOITHALINH.
OcCHOBaHUsI B CBETE MPOTOJIUTHYECKON Teopuu. Knaccudukaiyst opraHn4ecKux 1 HEOpraHMYeCKUX OCHOBAaHHH.
XUMIUYECKUe CBOMCTBA IIEN0Yeii 1 HepaCTBOPUMBIX OCHOBaHM. CBoMcTBa OECKUCIOPOTHBIX OCHOBAaHUN: aMMHaKa 1
aMHHOB. B3anMHOe BIHsTHHE aTOMOB B MOJIEKYJIE€ aHUJIMHA.

AMdoTepHbIe OPraHuYecKHe U HeOpraHmyeckue coeuHeHns. AM(MOTEepHbIE OCHOBAHHSA B CBETE IMPOTOIUTHYECKON
Teopur. AMPOTEPHOCTH OKCHUAOB M THIPOKCHIOB IIEPEXOTHBIX METAJUIOB: B3aMMOACHCTBHE C KUCIOTAMH U IIEJI0YaMH.

Coun. Knaccudukanys n xuMuaeckue cBoiictBa cosneid. OCOOEHHOCTH CBOMCTB COJIEH OPraHNYEeCKUX U
HEOPTraHUUYECKUX KUCIIOT.

I'eHeTH4eckas CBSI3b MeKAY KJIACCAMH OPraHHYeCKHX U HEOPraHWYeCKHX coeanHeHuii. [Tonsatue o
TEHETUYECKOU CBSA3U M FeHETUYECKUX PsilaX B HEOPraHMYECKON M OpraHMYecKoi XuMuM. ['eHeTndeckue psasl MeTasia
(Ha mpUMepe KaNbIIKS U KeJle3a), HeMeTaslIa (Cepbl U KPEMHHs ), IEPEXOIHOT0 dieMeHTa (IMHKA). ['eHeTHYecKue psibl
U TeHeTUYeCKas CBSA3b B OpraHuueckoi xumun. ENMHCTBO Mupa BelIecTs.

JladopaTopHble pa6orhi: [lomyueHue KeCTKOW BOABI M M3YUEHHE €€ CBOMCTB. YCTpaHEHHE BPEMEHHOW U MOCTOSHHOM
JKeCTKOCTH. : [lomydeHne U cBOWCTBA yriiekucioro ra3a. CBoWcTBa CONSHOM, cepHOM (pa30aBIeHHON) U YKCYCHOUM KHCIIOT.
B3aumonetictBue ruapokcuaa Hatpus ¢ coysimu (cyiabdatom meau(ll) m xmopumom amMMoHus). PaznokeHue THAPOKCHUAA
Menn. [Torygenne n amdoTepHble CBOMCTBAa THAPOKCHIA ATFIOMUHHS

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 09,
OK 07, OK 08,
JIP 01, JIP 02,
JIP 03, JIP.04,
JIP 05, JIP 06,
JIP 07, JIP 11,

MP. 02, MP 03,

MP.04, MP. 05,

MP.06

Tema 2.12.

Coaep:xkanue yuedOHOro MaTepuaJa.

OK 01, OK 02,
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Xumus 3J1€MeHTOB.

S-DJIEMEHTBHI.

Bopopoa. [IBoiicTBeHHOE NOI0XkeHUE Bogopoa B Ilepuonnueckoil cucreme. M3ortomnsl Bogopona. Tspkenast Boaa.
OKuCIUTENbHBIE M BOCCTAHOBUTENIBHBIE CBOMCTBA BOAOPOA, €T0 NOIy4YeHUE U IpuMeHeHue. Posis Bogoposa B :KUBOH U
HEXXHUBOU IpUpoJe.

Boxaa. Ponb Bozbl Kak cpetooOpasyromero BemecTBa KJISeTKH. DKOJIOTHUECKHE acIIeKThl BOIOMIOIb30BaHHSI.
JaemenThl | A-rpynnsl. [l{enounsie Metamipl. OOmas xapaKTepUCTHKA ILETOYHBIX METAJNIOB HA OCHOBAaHUHU
monoxenus B [lepuomraeckoit cucreme anemenToB J[.1. MenneneeBa u crpoerus atomoB. [lonydenue, puzndaeckne u
XMMHYECKHE CBOMCTBA MIEIOYHBIX METAIUIOB. KaTHOHBI IETOYHBIX METAJUIOB KaK BayKHEHIIAs XxuMHuieckas popma mnx
CYyILIECTBOBAHMS, PETYJIATUBHAS POIb KATHOHOB Kallusl M HATPUS B )KUBOM KieTke. [IpupoaHble COeTMHEHHS HATPHS U
KaJusl, UX 3Ha4YCHUE.

JaemenTbl |lIA-rpynnbl. OOmas XapakTepHCTHKA IIEIOYHO3EMENbHBIX METAJUIOB M MarHusi Ha OCHOBAHUH
nosnoxxenus B [lepuonuueckoii cucteme snementoB .M. MenzneneeBa u ctpoenust aromoB. Kanpuuii, ero noiayyeHue,
¢u3nyeckue U XMMHYECKHE CBOWCTBA. BakHelIline coeaMHEHWs! KalbLWs, UX 3HaYeHUE W npuMeHeHue. Kamprmid B
MIPUPOJIE, ero OUOJIOTUYECKast POJIb.

D-DIEMEHTBL.

Amomunmii. XapakTepucTHKa aTlOMHHNSA Ha OCHOBAaHUHM MOoJIokeHus B [leproandeckoii cuctemMe 3J1eMeHTOB
J.M.MennaeneeBa u ctpoeHust aroma. [lonydenue, GpuU3nUeCKue 1 XUMUYCCKUE CBOWCTRBA aTlOMHUHUSA. BakHeiie
COCTMHEHUS AJIFOMUHMSA, UX CBONCTBA, 3HaUEHHUE U NpuMeHeHue. [IpupoaHbie coeMHEeHUs aTIOMUHUS.

Yraepoa u kpemunii. O0mias xapakTeprcTHKa Ha OCHOBaHHH KX ToyioxkeHus B [lepronndeckoii cucreme JI.1.
MenzeneeBa u cTpoeHus atoma. [IpocTeie BemecTBa, 00pa30BaHHbIE ITUMH 3iieMeHTaMu. OKCHABI U THIPOKCHIIBI
yriaepoja u KpeMHus1. Baxkneilie comy yrobHOW U KpeMHHEBOH KucaoT. CUIMKAaTHASI TPOMBIIUIEHHOCTb.

I'agorennr. O0mmas xapakTeprUCTHKa rajJOreHOB Ha OCHOBAaHMH HX HOJIOXKEHHs B [lepnoaudeckoii cucteMe 31eMeHTOB
J.M.MengneneeBa u cTpoeHust aTOMOB. ['alioreHsl — MpoCThIe BEIECTBA: CTPOCHUE MOJIEKYJI, XUMHUUECKUE CBOMCTBRA,
[I0JIy4E€HHE U pUMeHeHUe. BaxkHelne coelMHEeHNs TaJloNeHOB, UX CBOKWCTBA, 3HAYCHHUE U IPUMEHEHUE. ['aoreHs! B
pupoje. bruonoruueckas pojb raJoreHoB.

Xanbkorenbl. O0mast XxapakTepUCTHKA XaJIbKOTCHOB HA OCHOBAHMH HX NOJIOKEHUS B [leproandeckoii cucteme
anemeHToB J[.J1. MenaeneeBa 1 CTpoeHHs aTOMOB. XalbKOT€HBI — IPOCTHIE BeniecTBa. AytoTponus. CTpoeHue
MOJIEKYJT aJUTOTPOITHBIX MOAN(DUKAINA 1 MX CBOHCTBA. [loydeHne u npuMeHeHHne KUCIOPOia B Cephl. XalbKOTEHBI B
MIpUpOJe, UX Onosoruueckas posib. JjaeMeHThl VA-rpynnbl. O0mas xapakTepruCTHKA JIEMEHTOB 3TOH IPYIIITEI Ha
OCHOBaHMU UX nonoxeHus B [lepuoandeckoii cucteme anementos [I.11. Menzneneesa u crpoenust atoMoB. CTpoeHue
MOJIEKYJIBI a30Ta ¥ aJUIOTPOITHBIX MoauduKanuii Gocdopa, nx Guznueckre U XUMHUUECKHE CBOicTBa. BomopoaHsie
coeanHeHus aneMeHToB VA-rpynnsl. Okcuabl a3ota u Gpocdopa, COOTBETCTBYIOMINE UM KHCIOTEL. COJIM 3TUX KHCIIOT.
ColicTBa KHUCIOPOIHBIX COeTMHEHNH a30Ta U (pochopa, MX 3HaUeHHEe U npuMeHeHne. A3ot u pocdop B mpupose, ux
Ouosornieckast poiib.

Oaementbl |VA-rpynnelr. O0mias XapakTepHCTHKa 3JIEMEHTOB 3TOH TPYHIBI Ha OCHOBAaHUM HMX IOJIOKEHHS B
[lepronmaeckoit cucreme snementoB .M. MenneneeBa n CTpOeHHsI aTOMOB. YTJiepon U ero amiorponus. CBoicTBa
AJUTOTPOTHBIX MoAMGUKANUi yriaepoaa, X 3HaueHne u npuMmeHeHne. OKCHABI ¥ THAPOKCHUABI YIIIEpoaa U KPEMHUS, UX
XUMHUUYecKue cBoicTBa. COMM yroinbHON M KPEMHHEBBIX KHCIIOT, MX 3HAa4€HHE M NpuMeHeHue. [Ipupomoodpasyromast
POJIb yriaepoaa Ui )KUBOM U KPEMHUS — 7Sl HEXKMBOM ITPUPOJIBL.

d-DiieMeHTHI.

Ocob6enunoctu ctpoenust atomoB d-3nementoB (IB-VIIIB-rpymm). Meap, UHHK, XpoM, Kelle30, MapraHel] Kak MmpocThie

BEIECTBA, MX (u3mueckre W XHMMHYECKHe cBoiicTBa. HaxoxIeHHME STHX METaJUIOB B INPHUPOJE, MX MOJYYEeHHE M

OK 04, OK 05,
OK 06, OK 09,
OK 07, OK 08,
JIP 01, JIP 02,
JIP 03, JIP.04,
JIP 05, JIP 06,
JIP 07, JIP 11,
MP. 02, MP 03,
MP.04, MP. 05,
MP.06
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3HA4YCHUC. COC,HI/IHCHI/IH d-anmemenToB ¢ Ppa3JIMIHbIMU CTCHICHAMU OKHCJICHUS. XapaKTep OKCUAOB U TMAPOKCUIOB 3TUX
9JICMCHTOB B 3aBUCHUMOCTHU OT CTCIICHU OKHCJICHUA MCTaJljia.

IMpakTuyeckue 3auaTus:. M3yueHre CBONCTB MPOCTHIX BEIIECTB U COSAMHEHUN S-3JIEMEHTOB , p-3JIEMEHTOB U -
aneMeHTOB. KauecTBeHHBIC peakinu Ha HOHBI Fe2+ u Fe3+.Ilony4enue ruipoKCHI0B aTFOMUHKS U IIMHKA U UCCIICIOBAHUC
ux cBoOWCTB. [losyueHHe U HCCIIeI0BaHUE CBOCTB OKCUIOB CEePBI, yIiiepoaa, Gpocdopa.

Tema 2.13. Copep:xanue yyeOHOr0 MaTepHaJia. OK 01, OK 02,
XuMHuS B 3KU3HH 1 | Xumus ¥ Npou3BoACTBO. XUMHUUYECKAsI IPOMBIIUICHHOCTh U XUMHUUECKHE TeXHOJOTHH. ChIphe JIs1 XUMUUECKOM OK 04, OK 05,
odmecrBa. MIPOMBINIIEHHOCTH. BoJa B XMMHU4eCKO MPOMBIIIIEHHOCTH. 3alIUTa OKPYXKAIOWIEH Cpellbl U OXpaHa Tpyaa Ipu OK 06, OK 09,
XUMHUUYECKOM Npou3BoAcTBE. OCHOBHBIE CTAAMH XMMHUECKOI0 Npon3BoACTBa. CpaBHEHHE IPOU3BOCTBA aMMHaKa U OK 07, OK 08,
METaHoIa. JIP 01, JIP 02,
XuMus B ceJIbCKOM X03siicTBe. XUMH3alMsl CETLCKOTO X0341CTBA U €€ HalpaBieHHs. PacTeHus v ouBa, MOYBEHHBII JIP 03, JIP.04,
MTOTJIOIIAIOIINN KOMIDIEKC. Y TOOpeHns U UX Kiaccu(uKanus. XUMIUECKUE CPENICTBA 3alIUTHl PACTCHHIA. JIP 05, JIP 06,
OTpurnarenbHbIe TIOCISACTBHUS IPUMEHEHUS IECTUIMIOB U O0pb0a ¢ HUMH. XUMHU3AIHs )KUBOTHOBOJICTBA. JIP 07, JIP 11,
XuMHus ¥ 3K0JI0rust. XMMUYECKOe 3arpsi3HeHne OKpysKaromiel cpensl. OxpaHa rupocdepbl 0T XUMHYECKOTO MP. 02, MP 03,
3arpsizHeHust. OXpaHa IOYBbI OT XUMHYECKOT0 3arpsisHeHus. OxpaHa aTMOc(epsl OT XMMHUYECKOTO 3arpsI3HEHHS. MP.04, MP. 05,
Oxpana ¢aopsl 1 GhayHbl OT XUMUYECKOTO 3arpsi3HeHUs. BUOTEXHOIOTHS U TeHHAs! HH)KCHEPHUS. MP.06
Xumus ¥ NoBceHEBHAs KU3Hb YesioBeKa. JlomaniHsas anteka. Moromue 1 yucTsamue cpenctsa. Cpenctsa 60pbObI ¢
OBITOBBIMU HaceKOMbIMHU. Cpe/iCTBa IMYHOW TMTMEHBI 1 KOCMETHKH. XUMHUS U MHUI1a. MapKUpOBKa YIaKOBKA MUIIEBHIX
Y TUTHCHUYECKUX MIPOAYKTOB U YMEHHE MX YUTATh.
Hroro 117

CbopMa l'lpOMe)Ky'TO‘IHOﬁ aTTeCTAlluM - IK3aMCH
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3. YCJIIOBMA PEAJIM3ALIUU ITPOI'PAMMBI OBIIEOBPA30OBATEJIBHOI'O
YYEBHOI'O IPEIMETA

3.1. Jlng peaqm3anuu OporpaMMbl  YY4eOHOrO TpEaMETa JOJDKHBI OBITh MPEAYCMOTPEHBI
CIIEYIOIINE CIIEIUATBHBIC TOMEIICHUS:
Kabuner « XumMumy,

OCHAIIIEHHBIA 000pyA0BaHUEM:
1.Jocka— lurT;

2.Cron npenogaBaresis— 11T;
3. Yuennueckas napra — 13wt
4 HoyTOyk— lmT;

5. IIpoexrop— 1mT;

6. [IpunTep— 1T;

7.9xpan— luir;

TEXHUYECKUMHU CPEJICTBAMU O0yUCHUSI:

1.Crenapnl:

PacTBopuMOCTb coJiei, KUCIOT U OCHOBaHUM B Boge— 11IT;
XHUMHUYECKUE CBOMCTBA apOMATUYECKUX YIVIEBOIOPOAOB — 11T;
XUMHUYECKUE CBOMCTBA HEMPEAEIIbHBIX YIJIE€BOJIOPOIOB — 11IT;
XUMHYECKUE CBOMCTBA MPEACIbHBIX YIJIEBOIOPOI0B— 11IIT;
Xumudeckue cBoicTBa heHoma— 1mr;

XvMHYECKUE CBOWCTBA CIUPTOB— 111T;

XHUMHYECKUE CBOMCTBA KapOOHOBBIX KUCIOT— 111IT;
XUMHYEeCKHE CBOMCTBA alIbJIeTH/I0B— 11IIT;

TexHuka 0€30MaCHOCTH Ha YPOKAaX XUMUK— 11IT;

OCHOBHBIC ITOHATUS U 3aKOHBI XUMUH — 1IIIT;
DIEKTPOXUMUYECKUN P HAIPSHKEHHUS] METAIIOB— | 1IT;
®DopMyJIbl U pelieHus 3aaa4— 11,

[lepnonnueckas cucrtema xumuueckux 3neMenToB J[.1. Menneneesa— 1mr;

3.2. UndopmanmonHoe o0ecrieyeHne peanu3alnnuu nporpaMmsl

Jna peanuzauuu nporpamMmbl OMOIMOTEUHBIN (DOHI 00pa30BaTENbHON OpraHU3alluy JI0JIKEH
UMETh TeYaTHbIE U AJIEKTPOHHBIE 00pa3oBaTelbHble M MH(POPMALMOHHbBIE PECYPChl, PEKOMEH/I0BaHHbIE
OYMO, i1t ucnosb30BaHus B 00pa3oBaTebHOM mporiecce. [Ipu hopmupoBanun 6ubdamnoreunoro Gouga
o0pa3oBaTeNbHON OpraHM3alueil BhIOMpaeTcs HE MEHee OJHOTO M3JaHUs U3 TEPEYUCICHHBIX HUXKe
MeYaTHBIX M3JaHUM W (MIM) AJIEKTPOHHBIX M3/IAaHUN B KaueCTBE OCHOBHOIO, MPU 3TOM CIIHCOK, MOXKET
OBITH TOTIOJIHEH HOBBIMU U3/1aHUSMH.

[lepeuenp yuyeOHBIX H3JAaHUN, DJIEKTPOHHBIX W3JIaHUM, 3JEKTPOHHBIX U HHTEpHET-pecypcos,
00pa3oBaTeNbHBIX IUIATGOPM, BIIEKTPOHHO-OMOIMOTEYHBIX CHCTEM, BEO-CUCTEM JUIsl OpraHu3aluu
JUCTAHIIMOHHOTO OOYYEeHMs] M YIpaBJIEHUS UM, HUCIOJb3yeMble B 00pa30BaTEIbHOM IIpolecce Kak
OCHOBHBIE U JONIOJIHUTEIbHBIE HICTOYHHKH.

3.2.1. OcHoBHble uctounuku (ON):

1. Xumus. 10 xmacc : yueb. mnsa oOmieoOpa3zoBar. opranm3anuii : 0a3oBbiii ypoBenb / I'. E.
Pymsurtuc, ®. I'. ®enpaman. — 8-e uzg. — M. : Ilpocemienue, 2021. — 224 c. : ui.

2. Xumus. llxmace : ydeb. mans obOmieoOpa3oBaT. opranu3anuii : 0a3oBbiii ypoBenb / I'. E.

Pymsutuc, ®©. I'. ®enbaman. — 8e-e uza. — M. : [Ipocsemenue, 2021. — 223 c. : ui.
JlonomHuTeIBHAS TUTEPATYPA
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1.Epoxun FO.M. Xumus i npodeccuid ¥ CIeNHATbHOCTEH TEXHMYECKOTO W E€CTECTBEHHO-
HAY4YHOTO npoduiieii: y4eOHUK IS CTYA. YUpexkaeHui cper. mpod. obdpazosanust/ FO.M. Epoxun, 1.b.
Kosanesa. — 4-e u3z., crep. — M.: UL «Akanemus», 2017. — 496 c.

2.bonpeipeBa, O. U. Xumus : 3agaunuk s CI1O / O. U. Bongsipesa, O. I1. Kymnapesa, I1. A.
ITonomapeBa. — Capatos : I[Ipodobpazosanue, 2020. — 140 c. — ISBN 978-5-4488-0595-0. — Tekcr :
AJICKTPOHHBIN // DJAEKTPOHHBIA pecypc mudpoBoii odpaszoBarensHoit cpeasl CIIO PROFo6pa3oBanue :
[caiir]. — URL.: https://profspo.ru/books/92199

3.bpeiTkoBa, A. JI. O6mas u Heopranudeckas xumus : npaktukym s CI1O / A. J1. bpeitkoBa. —
Caparos : [IpodobpazoBanue, 2020. — 124 ¢. — ISBN 978-5-4488-0687-2. — TekcT : 3IEKTPOHHBIH //
DneKTpoHHBIH pecypc muppoBoii obpaszoBatenbHoil cpeasl CITO PROFo6pa3oBanwme : [caiit]. — URL:
https://profspo.ru/books/92126

4. T'apmmmn, A. I1. Opranuueckas XuMusi B pUCyHKaX, Ta0JIMIax, cxemax : yaeOHoe mocodue / A.
I1. Tapumu. — Cankr-IlerepOypr : XUMU3AAT, 2020. — 184 c. — ISBN 978-5-93808-285-4. —
Texkct : oanekTpoHHBI // DieKkTpoHHBI pecypc uudpoBoir obpazoBatenbHol cpenst  CIIO
PROFob6pasoBanue : [caiit]. — URL.: https://profspo.ru/books/67352
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

Kpurtepun onenkn

MeToabl OIEeHKH

IIpenmeTrHble  pe3yjabTaThbl  O0Oy4YeHHS
(ocBOeHHBIC yYMeHMus, YCBOEHHbIE
3HAHUsSI), €  Y4YeTOM  JIMYHOCTHBIX
pe3yJbTaToB
B pe3yJbTarTe ocBoeHus1 | Ouenka «5»:
0011e00pa30BaTEJILHOTO Y4€OHOro | * OTBET MOJIHBIA U MPABUIBHBIN
npeaMera BBINYCKHUK HAa 0a30BOM | HA OCHOBAHUU U3YUYEHHBIX
YPOBHE HAYUYMJICH: TEOpUi;
. * MaTepual U3JI0KEeH B
1.1. TIlpeamer oOpraHu4ecKOW XHUMHH. OTIpeeIEHHOM JIOTHYECKOH OlIGHKA Pe3yIHTATOR
Teopus _ cTpoenus OPTaHMYECKHUX | 110y 10BaTEBHOCTH, YCTHBIX OTBETOB,
COETUHEHUI.

JlaBaTh XapaKTePUCTUKY UCTOPUU PA3BUTHUS
OPraHNu4YeCKON XUMHH.

3HaTh MOHATUE 00 OPraHUYECKOM BEIIECTBE
Y OPraHUYECKON XUMUH.

3HaTh, YTO TaKO€ TOHATHE TPUBHAIHHBI
HA3BaHMsI, TUIBI XUMHYECKHX DPEaKIIHii,
KJIACChl OPraHUYECKUX COCTMHEHUM.

1.2. IlpenenbHble yraeBOAOPOIBI.
PazpsacusaTh TIOHATHS:
TOMOJIOTUYECKHUM psAJl, U30MEPHUSL.
[Tokazate 0COOEHHOCTH MexXaHu3Ma
peaKkiuu XJIOPUPOBaHHS alKkaHOB. Peakiuun
JETUIPUPOBAHUS, TOpeHus,
KaTaJINTUYECKOTO OKUCIICHUS aJIKaHOB.
XapakTepu3oBaTh 00JIaCTHU TPUMEHEHUS
aJIKaHOB.

1.3. OTUIIEHOBBIE u JINEHOBBIE
YTJIEBOJOPO/BI. OcBouTh TOHSTHE O
JMEHOBBIE yTieBoaopoabl. HomeHkmaTypa
JTIMEHOBBIX YIJIEBOJOPOIOB.
[Tomumepwu3anus JINEHOB. CrocoOsl
MOJIYYEHUsI  JIMEHOBBIX  YIJIEBOJIOPOJIOB:
pabotel C.B. JlebGeneBa, meruapupoBaHme
AJIKaHOB.

aJIKaHbI,

1.4. ALleTHIIEHOBBIE YIJIEBOAOPOBI.
PackpbITh ~ HOHATHS:  alleTHIIEH,

peakuun KydyepoBa u 3e1MHCKOT0O

1.5.  Apomaruueckue  YIJIEBOJAOPOJBI.
CoBpeMeHHBIC TIPENICTABICHUS 00

AJIEKTPOHHOM U IIPOCTPAHCTBEHHOM

CTpOEHHUH OEH307Ia.
3HaThb HOMEHKJIATYpPY MUl IU3aMELICHHBIX
MIPOU3BOJIHBIX OCH30J1a: OPTO-, METa-, Mapa-

JUTEPATYPHBIM S3BIKOM;

* OTBET CAMOCTOATEIbHBIN.
Ounenka «4»:

* OTBET IOJHBIN U PABUIIbHBIN

HA OCHOBAaHWUU  H3YYCHHBIX
TEOPHIL;

* Marepual  U3JIOXKEH B
ONPEeACICHHOMN JIOTUYECKOMN
MOCJIEIOBATEIbHOCTH, npu
9TOM  JIOMYIICHBl  JBE-TPHU
HECYIIECTBEHHBIE OIIUOKH,
HCIIpaBIICHHBIE o

TpeOOBaHUIO MpETogaBaTers.
Onenka «3»:

* OTBET MOJHBIN, HO TMPU ITOM
JIOTTyIIIeHa CYIIIECTBEHHAs
OIIMOKA WM OTBET HEIIOJIHEBIM,
HECBSI3HBIN.

Onenka «2»:

* mpu OTBETEe OOHAPYKEHO
HEMOHUMAaHHUE O0YyYaronerocs
OCHOBHOI'O COJIepKaHUs
ydeOHOro  Marepuana  WIu
JIOITYIIICHBI CYIIECTBEHHBIC
OIMOKH, KOTOpHIE OH HE
MOJKET HCIIPABUTH pu
HaBOISIIIUX BOIpOCax
Mpeno/1aBaTeis.

TCCTOBBIC 3aJaHUA

OHeHKa PE3yJIbTaTOB
YCTHBIX OTBE€TOB, OITPOC

OL[GHKa PE3YJIbTATOB
YCTHBIX OTBE€TOB, OITPOC

Ornenka pe3ypTaToB
YCTHBIX OTBETOB, paboTa
C TEKCTOM B BUJIE
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pacnonoxenue 3amectureneil. duznueckue
CBOICTBA apEHOB.

1.6. [Ipupoausie HUCTOYHUKHU
YIJIEBOIOPOIOB. Haxoxnenue B
MPUPOJIC, COCTaB M (DU3MYECKHE CBOWCTBA
HedTH. TornnmBHO-IHEPreTHYECKOE
3HA4YEHUE HedTH. [IpomsbiineHHas
nepepaboTka HeTH. Pextuduxarus
He(TH, OCHOBHBIE ()paKLUU €e pa3AeieHHUs,
ux UCIOJIb30BaHUE. Bropuunas
nepepadboTka HeTENPOAYKTOB.

1.7. 'mapoKCUIIbHBIE COCTUHEHUS.
Knaccupukanus  cnupTroB MO YHCITY
THAPOKCWIBHBIX TPYII © TUIy aToma
yIJIEpO/ia, CBSI3aHHOTO C THUIPOKCHUIHHOM
rpyIIon I'omonornueckuit pan
MpEeACIbHBIX ~ OAHOATOMHBIX  CIUPTOB.
N3omepust 1 HOMEHKJIATypa ajlKaHOJIOB, MX
oburast popmyna.

1.8. AnbieTuipl 1 KETOHBI.

3HaTh MIOHSITHE 0  KapOOHWJIBHBIX
COCIMHECHUSX.  ODJEKTPOHHOE  CTPOEHHUE
KapOOHUJILHOW  rpymmbl.  M3omepuss u
HOMEHKJIaTypa aJbJeruJ0B U KETOHOB.
Odusnyeckue CBOMCTBAa  KapOOHMIBHBIX
COEMHEHHII.

1.9. KapbOoHOBbIE  KHCIOTBI M  HX
MIPOU3BOHBIE.

3HaTh MOHATHE O KapOOHOBBIX KHUCIOTaX W
ux kinaccuukamus. ['OMONTOTHYECKUN Pl
MpeeabHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, UX HOMEHKJIaTypa U U30MEpHS.
Peakuuu, wimocTpupyromue KHUCIOTHBIE
CBOMCTBA. Peaknun TepudUKaIIU.
AHruapuabl  KapOOHOBBIX  KHCIOT,UX
MOJTyYeHUe U IPUMEHEHUE.

1.10. YraeBoasl.

Knaccudukanus yriesogoB. Mono-, au- u
MOJINCAXapUIbl, TPEICTABUTENN KaXKIOH
TPYIIIBl  YIJIEBOJMOB. buonornyeckas poiib
YIJIEBOJIOB, UX 3HAYEHUE B )KM3HU YEJIOBEKa
1 ob1ecTna.

1.11. AMMHBI, aMUHOKHUCIIOTBI, OCIIKH.
3HaTh TOHATHS TICPBUYHBIC, BTOPUYHBIC H
TPETUYHBIC AMUHBI.

O6pa3oBanue  amMuOB. AHWJIMHOBBIE
Kkpacurenu. IloHsTHE O CHHTETUYECKHX
BoJIOKHaX. [lomuamMuabl W TMOMHAMHIHBIC
CUHTETUYECKUE BOJIOKHA.

1.12. A30TOCOAepIKaIINEC U
reTePOLUKINYECKUE COCJIMHEHHSI.
HyknenHoBble KUCTOTHI. OOBSCHATD

KOHCIICKTOB

OrueHka pe3yJibTaToB
YCTHBIX OTBETOB, OIIPOC

OueHKa pe3yJIbTaToB
YCTHBIX OTBETOB, paboTa
C TEKCTOM B BHJIC
KOHCIICKTOB

OrneHka pe3yJsibTaToB
YCTHBIX OTBETOB, paboTa
C TEKCTOM B BHUJIC
KOHCIIEKTOB

OrneHka pe3yJsibTaToB
YCTHBIX OTBE€TOB,
TECTOBBIE 33JaHUS

OreHka pe3yabTaToB
YCTHBIX OTBETOB, paboTa
C TEKCTOM B BUJIE
KOHCIICKTOB

O1uieHka pe3ysibTaToOB
YCTHBIX OTBETOB, OIPOC,

O1uieHka pe3ysibTaToOB
YCTHBIX OTBETOB,
TECTOBBIC 3a7]aHUS

Ornenka pe3ypTaToB
YCTHBIX OTBETOB, OTIPOC
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HYKJIEMHOBBIE KHUCJIOTHl Kak MPHUPOAHbBIC
nonumepsl. HykieoTuapl, uX CTpOEHHE,
npuMmepsl.  Ilowstme JHK wu  PHK.
Crpoenne JIHK, ee mnepBuuHas u
BTOPUYHAS CTPYKTYpA.
1.13. buonornueckue AKTHBHbIE
COCIMHEHUS. 3HATh MOHATHUS O BUTAMHHAX,
TOPMOHaX, JIEKapcTBax U pepMeHTaxX.
2.1. Xumus — Hayka o BemiectBax. JlaBatb
onpeJieleHUue MOHATUIM: aTOMBI, IIPOCThIE U
CJIOXKHBIE BEIIECTBA, XUMHUECKUIN IJIEMEHT.
XapakTepu3oBaTh BEUIECTBA IOCTOSHHOTO
Y TIEPEMEHHOT0 COCTAaBa.
2.2. Ctpoenue aToma.
XapakTepu3oBaTh CTPOCHHS aTOMa C
TOukH 3penus Ilaynu u I'ynna
2.3. [Tepuoanueckuit 3aKO0H u
MepuoJNYecKas  CHUCTEeMa  XUMHUYECKHUX
anemenToB J.M.Menneneena.
3HaTh COBPEMEHHOE MOHSITHE
XUMHUYECKOTO 3JIE€MEHTA.
YMmeTr  pacmm@poBaTh  COBPEMEHHYIO
dbopmynuposky [lepuoaudeckoro 3akoHa.
ITonumars ¢buznyeckuit CMBICII
MOPSIAKOBOTO HOMEpPA 3JIEMEHTOB, HOMEPOB
TPYIIIBI ¥ TIEpUO/IA.
2.4. CtpoeHue BeUIeCTBa.
3HaTh  TUMBI  XUMHUYECKUX  CBA3EH:
KOBAJICHTHAsl, MOHHAs, MeTajulnueckas u
BOJIOPOHASI.
2.5. Ilomumepsl
JlaBaTh XapaKTEPUCTUKY u 3HaTh
XapaKTEPUCTUKY TOJIMMEPOB
2.6. JlucriepcHbIE CUCTEMBI
3HaTh KIAaCCU(UKAIMIO  JUCIIEPCHBIX
CHUCTEM B 3aBUCHUMOCTH OT arperaTHOTo
COCTOSIHMSI ~ JUCIEPCUOHHOW  Cpelabl U
nucrepcHou (asel, a TakKe M0 pa3Mepy Ux
YacTHII.
2.7. XuMUYeCKUe peakinu
YMeTp 1nmcarb BCE THUIBI PEAKUUUd U
pas3nuyaTh ¥ 10 YPaBHEHHIO.
2.8. PactBOpBI
Paznuuate (U3UKO-XUMHUYECKYIO TPHPOIY
pacTBOPEHUS U paCTBOPOB
2.9. OKkuCIUTENBHO-BOCCTAHOBUTEIbHbBIE
peakuuu. DIEKTPOXUMUUYECKHE MPOIECCHI
YwMmets tucate OBP, 3HaTh MOHATHS:
OKHCJIUTENb, BOCCTAHOBUTENb, MPOLECC
OKHCJIEHUS U BOCCTAHOBJICHUSI.
2.10. Knaccugukamus semectB. [IpocTsie
BEILIECTBA Paznuuars IIPOCTHIE u

OrueHka pe3yJibTaToB
YCTHBIX OTBETOB, padboTa
C TEKCTOM B BHJIC
KOHCIIEKTOB

OrneHka pe3yJsibTaToB
YCTHBIX OTBETOB, OIIPOC

OrieHka pe3yJibTaToB
YCTHBIX OTBETOB,
TECTOBBIC 3aIaHUS

OreHka pe3yJbTaToB
YCTHBIX OTBETOB, OMPOC

O1uieHka pe3ysibTaToOB
YCTHBIX OTBETOB, paboTa
C TEKCTOM B BH]IE
KOHCIIEKTOB

O1ueHka pe3ysibTaToOB
YCTHBIX OTBETOB

3aaHust BOMPOCOB K
nudepeHIPOBaHHOMY
3a4eTy
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CJIOXKHBIE BEIIECTBA.
2.11. OcHOBHBIE KJIACChl HEOPTaHUYECKUX U
OpraHUYECKUX COCIMHEHUM 3HaTh

OCHOBHBIE KJIACChI HEOPraHUYECKUX
COEMHEHHIA.

YmeTh nucaTh MPOCTEUIINX
npeAcTaBuTeNeH OCHOBHBIX KJIaCCOB
BEIIECTB.

2.12. Xumus 37eMEHTOB 3HaTh

KJIACCU(PMKALIMIO DJICMEHTOB

2.13. Xumus B )KU3HH 00ILIECTBA YMmern
B3aHMMOCBS3EIBATh XUMUIO n
MIPOMBILIIICHHOCTh, CEIBCKOE XO35iUCTBO U
MEIUIIHY.
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