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1 IIe.m: H 3aJa4Yi JUCHUIIJIHHBI

dopMHUpoBaHUE Yy CTYICHTOB IMPEACTABICHHUS O XHWMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa KaK OCHOBBI NPUHATUS PEIICHUH B KU3HEHHBIX M IPOU3BOJICTBEHHBIX
CUTYyalLUsIX, OTBETCTBEHHOTO IMOBEACHUS B IPUPOIHON CpEIE.

3agaun:

1) chopmupoBaTh TOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX MTPOILIECCOB U SIBJICHHIMA
B OKpY’Kalolleil cpene, LETOCTHON HAyyHOW KapTUHBI MHpa, B3aUMOCBSI3M M B3aMMO3aBUCHUMOCTHU
CCTCCTBCHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABISATH (POPMYJIbI HEOPTaHUUYECKUX U OPraHMYECKHUX BELIECTB, YPaBHEHUS
XUMHUYECKMX peakUui, OOBACHATh MX CMBICH, HWHTEPIPETUPOBATh PE3YJbTaThl XHUMHUYECKUX
JKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEUIINX XUMHUYECKHUX OSKCIEPUMEHTAIBHBIX
HCCIICIOBAaHUM C COONIOJIEHHEM IMpaBUiI OE30MaCHOTO OOpalleHHs] C BEIIeCTBAMHU U JIaOOpPATOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS HCIIOJIB30BaTh HHQPOPMAIMI0 XUMHYECKOTO XapakTepa W3 Pa3IMIHBIX
HUCTOYHUKOB;

5) chopmupoBaTh YMEHHUSI MPOTHO3UPOBATH MOCIEICTBUS CBOEH NEATEIBHOCTH U XMUMHYECKUX
MPUPOJHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOLIECCOB;

6) chopMHupoBaTh TOHUMAHUE 3HAYUMOCTH JOCTHKCHHH XUMUYCCKOW HAYKH M TEXHOJOTHH s
pa3BUTHUS COLIMATBLHON U IPOU3BOJICTBEHHOH cdep.

2 Mecrto qucuuminnbl B ctpykrype IHIICC3
Y4eOHast AUCIUILTIHA « XUMUSD) H3y4daeTcsl B 001e00pa3oBaTeIbHOM IUKJIC YIeOHOTO IJIaHa.

3 TpeGoBaHus K pe3yJIbTATAM OCBOCHHSI COIEPKAHUS TN CHUIITTHHBI

[Iponiecc n3ydeHus: AMCHUILUIMHBI HApaBieH Ha (OPMHUPOBAHUE HJIEMEHTOB CIEAYIOIIMX OOLIMX
komneteHuii B coorserctBuu ¢ ®I'OC CIIO cnenumanbHOCTEN JaHHOTO MPOdUIIs:

OK 01. Bei6bupats criocoObl peneHust 3a1a4 npohecCuOHaIbHON AeATEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM.

OK 02. Mcnonp30BaTh COBPEMEHHbIE CPEICTBA MMOMCKA, aHAIN3a U MHTEPIIpEeTallui HHPOpMaLuH,
Y MTHPOPMAIIMOHHbIE TEXHOJIOTUH JIJIsl BBIIOJIHEHUS 33a]1a4 TPO(ecCHOHAIbHOMN 1eATEIbHOCTH.

OK 04. OD¢ddexTnBHO B3aMMOAEHCTBOBATH U pab0OTaTh B KOJUIEKTHBE U KOMaH 1€

OK 07. CopneiicTBOBaTb COXpPAaHEHHIO OKPYKAIOIIEH Cpefbl, pecypcocOepekeHnI0, TPUMEHSTh
3HaHUS 00 M3MEHEHUHU KIMMaTta, MPUHLUIBI OepexIMBOro MpOU3BOJICTBA, 3(PPEKTUBHO JeicTBOBATH B
Ype3BbIYAITHBIX CUTYyaIHSIX.

OK 09. ITonb3oBaThcs npodhecCHOHAIBHOM JOKYMEHTAIMe Ha TOCYJapCTBEHHOM M HHOCTPAHHOM
A3BIKAX.

IIK 1.3. OcymecTBiaTh OLEHKY HPOU3BOJCTBEHHO-TEXHUYECKHX IIOKazaTesiell  paboThbl
AIIEKTPUYECKOTO U JIEKTPOMEXaHUUECKOT0 000PYOBAHHUS.

B pe3ynbrare ocBOE€HUS TUCHUIUIMHBI O0YUYaIOLIUIICS TOJKEH:

3HATH/TIOHUMATh:

- BJIAACTH CI/ICTeMOI\/'I XUMHUYCCKUX 3HaHHfI, KOTOpaSI BKJIFOYACT. OCHOBOIIOJIATAKOIINEC ITOHATHUA
(XMMHYECKHUI 3JIEMEHT, aTOM, JJIEKTPOHHAsi 000JI0UKa atoMa, S-, p-, 0-3JCeKTPOHHBIC OpPOUTAIM aTOMOB,
WOH, MOJICKYJIa, BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIHFHOCTD, CTENIEHb OKHUCIICHUS, XUMHUECKas CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBINA CKENeT, PyHKIIMOHANbHAS TPYIa, PAAUKAI, H30MEPUS,
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M30MEpbI, TOMOJIOTHYECKUN Psill, TOMOJIOTH, YTJII€BOJOPOIbI, KUCIOPOA- U a30TCOIEpKAILNE COCTUHEHHUS],
OMOJIOTHYECKH aKTHBHBIE BEIIECTBA (YTIEBOIBI, )KUPHI, OCTIKN), MOHOMED, OJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHUs, KPUCTAIMYECKAs pEHIeTKa, TUIIBl XUMHUYECKUX peakuui
(OKHCIIUTENbHO-BOCCTAHOBUTEINBHBIC, 9K30-U SHIOTEPMHUYECKHE, PEaKIM HMOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTBI, HERJIEKTPOJIUTHI, AJIEKTPOJUTHUYECKAs IUCCOLMALUSA, OKHUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKON pEeakluu, XMMHUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOIO
CTpoeHMsI opraHumyeckux BemectB A.M. byriepoBa, Teopusi 3JEKTPOJUTHYECKOW JIUCCOLUMALINH,
nepuoanueckuii 3akon J[.M. Meneneena, 3aKk0H COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI
A3bIK  XUMHUH, (PAKTOJOTMYECKHE CBEICHUS O CBOMCTBAaX, COCTaBe, IOJYYeHHMH U Oe30MacHOM
UCTIOJIb30BAaHUN BAKHEHIINX HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB B OBITY W NPAKTUYECKOM
JIEeATEIbHOCTH YEJIOBEKA;

- copMHUpPOBATH MPEICTABICHUS: O XMMHYECKONH COCTaBISIONICH €CTECTBEHHOHAYYHOU KapTHUHBI
MUpa, POJIM XUMUHU B MIO3HAHUU SBJICHUI NPUPOJIbL, B (OPMUPOBAHUH MBIIUICHUS U KYJIbTYPhI JUUHOCTH,
ee (PyHKUMOHAJIBbHON I'paMOTHOCTH, HEOOXOAUMOM Ul PEUIeHHs] IPAKTUUECKUX 3aJ1a4 M 3KOJIOTMYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM cpejie.

Ymern:

- YMETh BBISBIATh XapaKTEPHbIC MPHU3HAKA M B3aUMOCBSI3b W3YYCHHBIX IOHSTHH, MPUMEHSTH
COOTBETCTBYIOIIME MOHATUSA MPU ONHUCAHUM CTPOEHUS M CBOMCTB HEOPTAaHMYECKUX M OPraHUYECKUX
BEIIECTB W MX MPEBPALCHUN; BBIABIATh B3aWMOCBI3b XUMWYECKHX 3HAHMM C IOHATUSAMH U
MPEACTABICHUSMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb HCIIOJB30BATH HAUMEHOBAHMS XUMHUYECKUX COCAMHEHUN MEXKIYyHApOAHOIO COI03a
TEOPETUYECKOW W TMPUKIAJAHON XMMUU M TPHUBHAIbHBIC Ha3BaHWS BAKHEWUIIUX BEUIECTB (ITHIIEH,
alleTUJICH, TIUIEepHH, (eHod, GopMabaeTua, YKCYyCHas KUCIIOTa, TIIUIWH, YTapHbIi ra3, yriIeKUCIbIi ras,
aMMUaK, ramieHas W3BeCTb, HEramieHas W3BECTb, MUThEBAs COAa U JAPYTUX), COCTaBIATH (HOPMYJIbI
HEOPTraHMYECKUX W OPTaHUYECKUX BEIIECTB, YPAaBHEHHS XMMHUYECKHX PEAKLIUH, OOBACHATH MX CMBICI;
MOATBEPKIATh XapaKTEPHbIE XUMUYECKHUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U
3aMACSIMU YPAaBHEHUN XUMUYECKUX PEaKIIHiL;

- YMETh yCTaHABJIMBATh IIPUHAJIEKHOCTh U3YUYEHHBIX HEOPTaHUUECKUX U OPraHUYECKUX BELIECTB
K OIPEACIICHHBIM KJIacCaM M IPYIIIaM COECIUHEHUN, XapaKTePU30BaTh X COCTAB U Ba)KHEWIIINE CBOWCTBA;
OTpEeeNATh BHJbI XUMHUYECKUX CBs3el (KOBaJeHTHAas, WOHHAs, METaJUIMYecKas, BOJOPOIHAs), THUIIBI
KPUCTAIIMYECKHUX PELIETOK BELIECTB; KJIaCCU(PUIIMPOBATH XUMUYECKUE PEAKLIUH;

- cOpMHpOBAThH MPEACTABICHUSA: O XUMHUECKONW COCTABIISIONIEH €CTeCTBEHHOHAYYHOM KapTHHBI
MUpa, POJIU XUMHUU B MO3HAHUH SIBIICHUW MPUPOJIBI, B (HOPMUPOBAHUH MBIIIJIEHUS U KYJIbTYPhl TUYHOCTH,
ee (YHKIHMOHAJIBHOM I'paMOTHOCTH, HEOOXOAMMOM AJIs pelIeHUs MPaKTHYECKUX 3a/1ad U SKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJTHOM Cperie;

- YMETh MPOBOJUTH PACUETHI MO XUMHUECKUM (OpMYJTiaM U YpaBHEHUSM XUMHUYECKHX PEaKIUN C
HCIOJIb30BaHNEM (PU3MYECKUX BEJIMYMH, XapaKTEpU3YIOLIUX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
Macchl, o0bemMa (HOpMallbHbIE YCJIOBHS) Ta30B, KOJMYECTBA BELIECTBA; MCIOJIb30BATh B JKM3HEHHBIX
CUTyalUsX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

- yMeThb IUIAHUPOBATHh U BBITIONHATH XUMHUYECKHI SKCIIEPUMEHT (TMpEeBpallleHus OPraHuYeCKUuX
BEILIECTB NPY HATPEBAaHUH, IOJYYEHUE ITHUIEHA M U3Y4YEHHE €ro CBOWMCTB, KAaYECTBEHHBIE PEaKIUHM Ha
aNbJIETH/IbI, KpaxMal, YKCYCHYIO KHCIOTY; JIeHaTypamus OEIKOB MpPU HArpeBaHWU, I[BETHBIC pPEaKIIUU
0eNKOB; MPOBOJUTH PEAKIIMU HOHHOTO OOMEHa, ONpeAeNsiTh CPedy BOIHBIX PACTBOPOB, Kaue€CTBEHHBIE
peaxkiuu Ha cynbdart-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH aMMOHHSI; PEelIaTh SKCIIEPUMEHTAIBHBIC
3agaun o temam "Mertamibl" u "HemeTtannsl") B COOTBETCTBUM € MpaBHJIaMU TEXHUKU O€30MaCHOCTU
npu oOpalleHMM ¢ BellecTBaMH M JIaOOpaTOpHBIM 00OpYyJOBaHHMEM; NPEACTABIATh PpE3yJIbTaThl
XUMHYECKOI0 SKCIIEpUMEHTa B (popMe 3amucy ypaBHEHU COOTBETCTBYIOIIMX pPeakIHii U (GOpMyIHpoBaTh
BBIBOJZIbI HA OCHOBE 3THUX PE3YJILTATOB;



- YMETh AaHaJU3UPOBATh XUMHYECKYI0 HH(OpMALMIO, MOJy4aeMyl M3 pPa3HbIX HCTOYHHMKOB
(cpencTB MaccoBoit nH(popMaiu, cetb IHTepHET u 1pyrue);

- BJaJeTh OCHOBHBIMH METOJAAMHM HAy4YHOTO TIIO3HAHUSA BEIIECTB W XUMHYECKHUX SIBICHUI
(HabmoieHne, I3MEpPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHUE);

- YMETh MPOBOJUTH PACUETHI [0 XUMHUECKUM (OpMyJIaM U YPaBHEHUSM XUMHUYECKHX PEaKLU C
UCTIOJIb30BaHUEM (U3UUECKUX BEIMYMH, XAPAKTEPU3YIOIIUX BEIIECTBA C KOJMUYECTBEHHOM CTOPOHBI:
Macchl, o0ObeMa (HOpMajibHBbIE YCJOBHs) TIa30B, KOJMYECTBAa BEIIECTBA; MCIOJIb30BAaTh CHCTEMHbBIE
XUMUYECKUE 3HAHUA JJIsl MPUHATUS PEUICHUN B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsX, CBSA3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM,;

-yMETh IUIAHUPOBATh W BBINOIHATH XHMHUYECKHH SKCIEPUMEHT (TIPEBpAILICHUS] OPTraHUYECKUX
BEIIECTB MPU HArpeBaHUU, MOJy4YEHHE 3TUJICHA U W3YYCHHE €ro CBOMCTB, KaUeCTBEHHBIC PEaKIMM Ha
QIBJIECTU/IBI, KpaxMal, YKCYCHYIO KHCIIOTY; JeHAaTypamus OCIKOB MPU HArpeBaHWU, I[BETHBIC PEaKIIMH
0eNIKOB; MPOBOJAUTH PEAKIMU HMOHHOTO OOMEHA, ONMpeAeNsiTh CPedy BOIHBIX PAaCTBOPOB, KaueCTBEHHBIC
peakiuu Ha cyibdart-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh YKCIIEPUMEHTAIbHbIE
3amaun no teMaM "Metaiel" U "Hemeramisl'") B COOTBETCTBUM C TpaBUJIaMH TEXHHUKH O€30MMacCHOCTH
npu OOpalleHuu C BelecTBaMH U JabOpaTOpHBIM 000pYyAOBaHHUEM; MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOT0 IKCIIEPUMEHTAa B (popMe 3amucH YpaBHEHUI COOTBETCTBYIOIIMX PEAKIHMA U (DOPMYITHPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTAaTOB.

Hcnoab3oBaTth NpuoOpeTeHHbIe 3HAHUS U YMEHHUSI B NPAKTHYECKOH /esiTeJIbHOCTH M
NMOBCEIHEeBHOM KM3HU:

- CcoOMIOJaTh TpaBWiIa HKOJIOTHYECKH IEIeCO00pa3HOro TOBEACHUS B OBITY W TPYAOBOU
NESTEIIbHOCTH B LIENSAX COXPAHEHHS CBOETO 3/I0pPOBbS U OKPYXAIOMICH MPUPOAHON CpPEeIbl; YUUTHIBATDH
OMacCHOCTh BO3CHCTBUS Ha >KMBBIE OPTaHU3MBbI OINPEACIICHHBIX BEIIECTB, MIOHUMAsI CMBICT TOKa3aTells
peeIbHON JOMYyCTUMON KOHIIEHTPAIIHH.

4 OpFaHI/I3aIII/IOHHO'MCTOI{I/I‘IQCKHG JAaHHbIC JTHCHUIIJINHBbI

OO011€e€e KOJINYECTBO YacOB AUCIAIIMHEI COCTABIIAET 72 yaca

Kosnn4yecTBo 4acoB 1o y4eOHOMY IVIaHY
Bup paborsl
1 cemecTp Bcero
Jlexuuu, ypoku 32 32
[TpakTHYecKkue 3aHsATUS 28 28
JlaGopaTopHble paboThI 10 10
[TpoMexxyTouHas aTTecTalus 2 2
Popma NPOMEKYTOYHON aTTECTALUU JuddepeHurpoBaHHbIl 3a4€T

5 Copnep:kanue U CTPYKTYpPa THCHHUILIMHBI

5.1 Conep:xanue pa3ieoB M CHUIITHHbBI

No HaumenoBanue

Coaep:xanue pasaesia
pa3zjiena pa3jiena aep pasi

OcHoBHOE coep:xaHue

1 | Teopernueckne 0CHOBBI XUMHH




Ne HanmeHnoBanme
Coaep:xanue pasgena
pa3aeJa pasaeJa

11 OcHOBHBIE XUMUYECKHE | XUMHUUYECKUM 2JIEMEHT. ATOM. Sipo aToMa, U30TOMbI. DJIEKTPOHHAS
MOHSTUS U 3aKOHBI, o0oyouKka. DHEPreTHYecKHe YpPOBHU, MOMYPOBHU. ATOMHBIC
CTPOEHHE aTOMOB opbutanu, s-, p-, d- smemeHThl. OCOOEHHOCTH pacipeaeIeHus
XUMHYECKHUX 3JIEMEHTOB | JIEKTPOHOB IO OPOUTAISIM B aTOMax SJIEMEHTOB IMEPBBIX YETHIPEX
XUMHUYECKON MEepUOJOB. JJEeKTpoHHas KoHdurypamuss atomMoB. (OCHOBHbBIE
CBSI3U XUMHUYECKUE 3aKOHBI

[Ipaktrueckas padbora Nel. «OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B
XUMUU U PACUETHI M0 YPABHEHUAM XUMUUYECKUX PEAKIIUAI.
OTHOCUTENbHBIE ATOMHAsE W MOJEKYJsIpHas Maccbl. MousipHas
Macca. KonnuectBo BemectBa. MaccoBasi 10 BEIIECTBA. 3aKOH
ABoraapo. Momsapubiii 00beM razoB. OTHOCHUTENbHAS IUIOTHOCTH
razoB. PacueTrel mO ypaBHEHUSM XUMHYECKMX pEaKIHh C
WCIOJIb30BAHUEM MacCOBOH JIOJH BEIECTBa, 00beMa (HOpMaJIbHbIE
yCIIOBUS1) Fa30B,

1.2 [lepuognueckuii 3akon | [Ipaktuueckas  pabora  Ne2.  «M3yueHue  mNepHOIUYECKHUX
u [lepuonnueckas 3aKOHOMEPHOCTEN U UX B3aUMOCBSI3U CO CTPOCHUEM aTOMOBY.
CUCTEMA XUMHUYECKUX [lepuonnueckas  cucrema  XxumMuueckux  snemento  JI.U.
anemenToB JI. 1. MenpeneeBa. Cpsi3p nepuoguueckoro 3akoHa u llepuoanueckoit
MeneneeBa, UX CBSI3b | CUCTEMbl XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHOW TeopHuen
C COBPEMEHHOMN CTPOGHUSI  aTOMOB.  3aKOHOMEPHOCTHM  M3MEHEHHS  CBOWCTB
TEOpHEH CTpOeHUs XUMHYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MMHU MPOCTHIX U CIOMXKHBIX
aTOMOB BEIIECTB 10 TpymmnaM U mnepuoaam lleproaudeckoil CUCTEMBI.

3HaueHHE NEPUOJIUYECKOr0 3aKOHA M CHCTEMbl XHMHUYECKHX
anemenToB /.M. MenneneeBa B pa3BUTHM HAayKH. YCTAHOBJICHUE
CBA3UM MEXKIY CTPOEHHEM AaTOMOB XUMHUYECKHX DJIEMEHTOB H
MEPUOIMYECKUM HU3MEHEHHUEM CBOMCTB XUMHUYECKHX DJIEMEHTOB H
WX COEAMHEHUN B COOTBETCTBUHM C moJiokeHueM [lepmonnueckoit
cucteMbl. PelieHrne NpakTUKO-OPHUEHTHPOBAHHBIX TEOPETHUUECKHUX
3aJIaHMl ~ Ha  XapaKTepHU3alUi0  XUMUYECKHX  DJIEMEHTOB
«Metamuyeckue / HEMETAIUIMYECKHE CBOWCTBA XHUMHUYECKHX
3JEMEHTOB B COOTBETCTBHM C HUX D3JEKTPOHHBIM CTPOCHHEM U
MOJIOKEHWEM B TEPUOJUYECKON CHCTEME XMMHYECKUX JJIEMEHTOB
.. MennenaeeBay

1.3 Crpoenue BenlectBa | CTpoeHue BeuecTBa. XUMUYECKas CBA3b. BUIbl XUMHUYECKOHN CBSI3U
Y TIpUpOJIa XUMUUYECKON | (KOBAJICHTHAs] HETOJSIpHAs U TOJISpHAsi, MOHHAS, METAJITHYECKas).
cBs3u. MHoroobOpasue | MexaHu3mbl 00pa3oBaHUS KOBAICHTHOM XWMHUYECKOW CBS3U
BEIIIECTB (oOOMEHHBIH W  JIOHOPHO-AKIENTOPHBIN). BomopoaHas CBs3b.

BanentHocts. DneKTpooTpunarenbHOCTh. (CTENeHb OKHUCICHHUS.
HoHBI: KaTHOHBI U AaHHUOHBI

[Mpaktuueckass padora Ne3. «CTpoeHHe BeliecTBa W MPUPOJA
XUMHYECKOHN CBSI3HN».

JleMOHCTpanust MoOZAENENd KPHUCTAUIMYECKUX PEIMIETOK: HMOHHOU
(x;mopun HaTpwsi), aToMHOW (TpaduT M anmas), MOJEKYJISIPHOU
(YrIeKuCIblid Ta3, M0J), METAIMUECKOW (HATpHUW, MarHUM, MEIb).

Pemienne npakTUYECKUX 3aJlaHUM HA COCTABJIEHHUE SJIEKTPOHHO-
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Knaccudpukanus

" HOMEHKJIaTypa
HEOpPraHuYeCKux
BEIIIECTB

Knaccudukanuss  Heopramuyeckux  BemecTB. HomeHkmaTypa
HEOPraHWYeCKUX BELIECTB (OKCUABI, TMIPOKCUABI, KUCIOThI, COJIN).
BemecrBa MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOIO  CTPOCHMS.
ArperaTHble cocTOsIHMA BelecTBa. Kpucrannnueckue u aMmopgHsle
BELIECTBA. 3aKOH IIOCTOSIHCTBA COCTaBa  BEILIECTBA. [HIIbI
KPUCTAJUIMYECKUX PELIETOK (ATOMHAasi, MOJEKYJsipHas, HOHHasd,
METaJLINYeCcKas). 3aBUCHUMOCTb CBOWMCTBAa BEIIECTB OT THIIA
KPUCTAJNINYECKON PEILETKU

[Ipaktuyeckas pabora Ned. «HomeHknaTypa HEOpPraHHYECKUX
BELIECTBY.

Pemenue MPAKTUYECKUX 3agaHni 1o KJIAaCCU(UKALIHH,
HOMEHKJIATYype M XUMHUYECKUM (opMyjlaM HEOpPraHHYeCKUX
BELIECTB pA3JIUYHbIX KJaccoB (yrapHbIil ras, YIJIEKUCIHBINA ras,
aMMHaK, raiieHas U3BECTb, HEraleHas M3BeCTb, IUTbEBas COJA U
Jpyrux): Ha3BaHus BemiecTB 1o MexayHaponHo (MIOITAK) nmm
TPUBHAIBHOM  HOMEHKJIAType U  COCTaBleHHE  (POpMYJIBI
XUMHUYECKHX BEUIECTB, OINPEICIICHUE IPUHAJICKHOCTH K KIIACCy.
Ilouck  uHbopmManMu 1O  Ha3BaHMSIM, MJEHTH(]UKATOpaMm,
CTPYKTYpHBIM (opmynam. AHaIM3 XWMHUYECKOW HH(MOpMAIHH,
[OJlyyaeMoil M3  pa3HbIX HCTOYHHMKOB (CpEACTB  MacCOBOM
nHbopmanuu, cetb MIHTEpHET u ApyTrHe)

1.5

Tunet XUMUYECKHX
peakuuii

Xumunyeckas peakuus. Krnaccupukanus XMMHUYECKUX peakluii B
HEOPraHMYECKOM W OpraHUYecKOM XUMHH. 3aKOHBl COXpaHEHUs
MacChl BELIECTBA, COXPAHEHUSA M IPEBpALCHUS DJHEPIUU IIpU
XUMUYECKHX  PEaKIUsX. OKHCANTENbHO-BOCCTAHOBUTEIbHBIE
peakiuu  (ypaBHEHHMsI  OKHUCJICHUS-BOCCTAHOBJIECHHUS, CTENEHb
OKHCJICHUS, OKHCIIUTEIb W BOCCTAHOBMUTENb, OKHCIHTEIBHO-
BOCCTAHOBUTEJIBHBIE pEAaKIUU B NPUPOAE, IPOU3BOJACTBEHHBIX
MPOIIECCAX U JKU3HEICATSIbHOCTH OPraHU3MOB)

1.6

CKOpOCTh XUMHUYECKHUX
peakuuii. XUMHYECKOE
paBHOBECHE

CKOpOCTh peaklMu, €€ 3aBHUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB:
MPUPOJBI PEArHpyIOUINX BELIECTB, KOHILIEHTPALMH pearupyronmx
BEILIECTB, TEMIIEPATypbl M IUIOIIAJM PEAKLIMOHHOW ITOBEPXHOCTH.
TemoBele  3p¢deKkTbl  XUMUYECKHMX  peakIuil:  3K30- U
SHIOTepMHUECKHE peakiuu. OOpaTuMble peakuuu. XHMHYECKOe
paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHE XUMHYECKOIO
paBHOBECHs (KOHLIEHTpALUsl PEareHTOB WM MPOLYKTOB PEAKIMH,
nasienue, Temnepatypa). [Ipunmun Jle 1llarense

IIpaktuyeckass pabora Ne5. «BnusiHMe pa3inuyHbIX (PAKTOPOB Ha
CKOPOCTb XUMUYECKOW PEAKIII.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUi Ha  aHaJIU3
(akToOpoB, BIHAOIIMX HAa HW3MEHEHHE CKOPOCTH XHUMUYECKOU
peakuuu. 3aBHCHUMOCTb CKOPOCTH XUMHUYECKOH pEakIuu OT
MPUCYTCTBUSL KaTaliu3aTopa Ha IpUMEpE pasioKEHUs MepoKcHaa
BOZOPOJa C MOMOULIBIO JTUOKCHIA MapraHiia M Karanasel. Pemenue
MIPaKTUKO-OPHUEHTUPOBAHHBIX 33JaHUI HAa NMpPUMEHEHHE NPUHLHUIA
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Jle-lllatenbe It HAXOXIEHUS  HANPABJICHUS  CMELICHUS
paBHOBECHS] XUMUYECKOW PEAKITNU M aHAIH3 ()aKTOPOB, BIUSIOIINX
1.7. PactBopsI, teopus | PactBopel. Buabsl pacTBOpOB IO cCoIepKaHUIO PACTBOPEHHOTO
AIEKTPOJIUTUYECKON BemiectBa. PactBopumocth. [loHSITHE O JHCHIEPCHBIX CHUCTEMax.
JIUCCOLIUAIINN u | UcTuHHBIC M KOJUIOMIHBIE pacTBOPHI. MaccoBasi J0Ji1 BEIIECTBA B

UOHHBIA 0OMEH

pactBope. Ilonsitue o BomopoaHoM mnokazartene (pH) pactBopa.
Onexktponautnyeckas  auccorumanus. CuibHble U cialble
AJEKTPOJIUTHI, HEAIEKTPOIUTHL. Peakinu noHHoro oomMeHa
JlabopaTtopHnas padora Nel «IIpuroroBieHue pacTBOpOBY.
[IpuroroBnenue  pacTBOpPOB  3aJaHHOM  MacCOBOM  JIOJIEH
PacTBOPEHHOTO BEIIECTBA, IPOBEICHUE pEaKlUii HOHHOTO OOMeHa,
OlpejiesieHue  CpeAbl  PAacTBOPOB  BELIECTB C  IOMOILBIO
YHHUBEpPCAJIbHOTO WHAMKATOpa (KUcjas, HEeHTpaiabHas, LIEIOYHAs).
3ajaHus Ha COCTaBJIEHHME MOHHBIX peakuui. PermieHue mpakTuko-
OpPUEHTHUPOBAaHHBIX  pAaCyYETHBIX  3aJaHMl  HAa  PACTBOPHI,
UCTIOJb3yeMble B OBITOBOH M TPOU3BOJCTBEHHOW JESITEIHHOCTH
YEJIOBEKa

KontposnpHas padora Nel

CrpoeHue BellecTBa U XMMHUYECKHE peakiuu (1o pasaeny 1)

A

2 Heopranuyeckasi XumMu
2.1 DUBUKO-XUMUYECKHE
CBOMCTBa
HEOPTaHUYECKUX
BEIIECTB

Meramubl. Ilonoxxenue wetamioB B Ilepuoandeckorn cucreme
XUMHYECKUX 3JeMEHTOB. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX
obonoyek artomMoB MetawioB. OOmue (¢u3NYecKkue CBOWMCTBA
MetauioB.  CruiaBel  METALIOB.  DJIEKTPOXMMHYECKUH  psif
HaNpSDKEHUA  METAJUIOB.  XHMHUYECKHME CBOWCTBA BAKHEHIINX
METaJJIOB (HATpUM, KaldWid, KaJbIMii, MarHWii, aJllOMUHUN, IHHK,
XpoM, Kelle30, Melb) M HuX coenuHeHuid. OOmue cnocoObl
MoJTy4eHus MeTaisoB. [IpuMeHeHre MeTanaoB B ObITY U TEXHUKE
Hemeramnsl. [Tonoxenne HemetamioB B Ilepuoauueckoit cucreme
XuMu4Yeckux dnaemMeHToB J[.M. MeHngeneeBa M OCOOCHHOCTH
CTpoeHust  atroMoB.  DuU3MUEeCKHME  CBOWCTBA  HEMETAJUIOB.
AJoTponus HeMeTaIJIoB (Ha MpUMepe KUCIopoa, cepbl, hocdopa
u yriepoga). XMMUUYECKHE CBOWCTBA M NPHUMEHEHHE Ba)KHEHIIMX
HeMeTalIoB (TaloreHoB, cepbl, as3ora, ¢ocdopa, yriepoma u
KpEMHHUsI) M HMX COEIMHEHUN (OKCHIOB, KHUCIOPOACOAEpKAIINX
KHCIIOT, BOJOPOIHBIX coeauHeHui). [IpumMeHeHHe BaKHEHIIMX
HEMETaJIJIOB M UX COeTUHEHWI

XUMHYECKHE CBOMCTBA OCHOBHBIX KJACCOB HEOPraHUYECKUX
BemIeCTB (OKCHUIIOB, THAPOKCHUIIOB, KHCIOT, COJeH | 1p.).
I'eneTnueckasi CBsI3b HEOPraHUUYECKUX BEUIECTB, MPUHAISKAIINUX K
pa3IMYHBIM KJaccaM. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
MPOCTHIX BEILECTB, BOJOPOIHBIX COCIMHEHUM, BBICIIUX OKCHUJIOB U
THAPOKCH]IOB

[Ipaktuueckass pabota Ne6. «DUUKO-XUMUYECKHE CBOHCTBA
HEOPTaHUYECKHUX BEIICCTBY.

CocraBneHrne YpaBHEHMM XHMHYECKUX pEakUUid C ydacTuem
MPOCTBHIX W CIIOKHBIX HEOPTaHMYECKHX BEIIECTB: METALIOB H
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HEMETaJVIOB, OKCHJIOB METaJUIOB, HEMETAUIOB W aM(OTEepHBIX
OJICMCHTOB, HCOPraHHUYCCKUX KHCJIOT, OCHOBaHUI U aM(i)OTepHBIX
THJIPOKCUIOB; HEOPTraHWYECKHX COJICH, XapaKTepU3YIOIIUX HUX
CBOICTBA.

Pacuérel Maccel BemiecTBa WM 00BbEMa Ta30B IO HW3BECTHOMY
KOJIMYECTBY  BEIIECTBA, Macce WM O0bEMY  OJHOTO U3
YUYaCTBYIOIIMX B PEaKIMH BEIIECTB, Pacy€rbl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEaKIIUH, €CIIH OJTHO U3 BEILICCTB
UMeeT TpUMecH. PellieHre NpakTHKO-OPHEHTHPOBAHHBIX 3aJlaHUM
Ha CBOWCTBa, COCTaB, IMOJIyueHHE M O€30MacCHOE HCIIOJIb30BaHHE
BOXHEUIIMX  HEOPraHWMYECKHMX  BEIICCTB B ObITYy W
npodeccHnoHATEHOM

2.2

Nnentuduxanus
HEOPTaHHYECKUX
BEIIECTB

Jlaboparopuass pabotra No2 «MaeHTudukanus HEOpraHMYECKHX
BELIECTBY.

Pemenne skcrniepuMeHTAIBHBIX 3a/1ad 10 XMMHYECKUM CBOMCTBaM
METAJJIOB M HEMETAJUIOB, [0 PACIO3HABAHHUIO M TOJYUYEHHUIO
COCIUHEHUII  METa/JIOB W  HEMETalioB  (B3aUMOJEICTBHE
THIPOKCU/IA aJIOMUHUSL C PACTBOPAMM KHUCJIOT M ILEJIOYEil,).
WNnentudukanus HEOPraHMUECKUX BEUIECTB C UCIOJIB30BAHUEM HX
(U3HKO-XMMHYECKHX  CBOWCTB, XapaKTEPHBIX  KAYCCTBEHHBIX
peakuuii. KauecTBeHHBIE peakiuu Ha cynbdar-, KapOOHAT- U
XJIOPUA-aHUOHBI, HA KATHOHBI METAJUIOB U KATUOH aMMOHUS

KonTponbnast pabota No2

CBoiicTBa HEOPraHWYECKUX BENIeCTB (110 pasnueny 2)

3 Teoperuyeckne OCHOBbI OPraHUYeCKOM XUMMHU
3.1 Knaccuduxkarus, [Ipeamer opraan4ecKkoil XUMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U
CTPOCHHUE U 3Ha4YEHHE B OJyYECHUH HOBBIX BEIIECTB U MarepuainoB. Teopus
HOMEHKIIaTypa CTpOEHMS OpraHndeckux coenquHenuit A.M. bytieposa, e€
OpraHUYECKUX OCHOBHBIE 110JI0KeHUsI. CTPYKTYpHBIE (POPMYJIBI OPraHUYECKUX
BEIIECTB Belects. I'omonorus, nsomepus. XuMuueckas CBs3b B

OpPraHMYECKUX COEAMHEHUSAX: KpaTHbIE CBSI3U, G- U TT-CBSI3U.
IIpencraBnenue o kaaccu(UKALUU OPraHMYECKUX BEILECTB.
Homenknarypa opraHMueckux COeMHEHHH (CUCTeMaTnyecKkas) u
TPUBHAJIbHBIE Ha3BaHUS Ba)KHENIINX MIPEICTaBUTENIECH KIIACCOB
OpPraHUYECKUX BEILECTB

[TpakTnueckas padota Ne7. «HoMeHKkIaTypa OpraHU4ecKuX
BeecTB». O3HaKoMIIeHHE ¢ 00pa3liaMi OPraHMYeCKUX BEIIEeCTB U
MaTepualaMHi Ha X OCHOBE, MOJEIIMPOBAHUE MOJIEKYJI
OpraHUYeCcKUX BEUIECTB, HAOJIOIEHNE U OITMCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB 10 MPEBPALEHUIO0 OPTaHUYECKHUX
BEILECTB MPU HarpeBaHuH (IJIaBjieHue, oOyIriuBaHUe U TOPEHNUE).
CocTaBiieHne MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (popMyI
OpraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB, UCIOJIb3YS UX
Ha3BaHUs 110 CUCTEMATUYECKON U TPUBUAIILHON HOMEHKIJIAType
(3TuneH, aneTuiieH, THUIepuH, GeHol, GopMaabIeru, YKCyCcHas
KHMCII0Ta, TIUIMH). PacueTsl npocreiiiiei Gopmybt
OpraHUYecKOil MOJIEKYJIbl, UCXO/Is U3 3JIEMEHTHOT0 cocTana (B %)
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4.

CaoiicTBa OpraHM4YecKux

coeIHHEeHU

4.1.

YriaeBogopoibl U Ux
MIPUPOIHBIC
HCTOYHHUKHU

[IpenenbHbie  yriaeBogopoAbl (alKaHbBI). COCTaB M CTPOCHHE,
FOMOJIOTUYECKUH pAn. MeraH W 3TaH: COCTaB, CTpPOCHHE,
(dbu3MvYecKkue W XMMHYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS H
TOpPEHMSI ), IOJyUYEHUE U IPUMEHEHHE.

HenpenenbHbie yrieBoaopoas! (AIKEHBI, alTKaIUCHBI, JIKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psia. DTUIIEH U
IPOMNWIEH: COCTaB, CTPOEHUE, (PU3NUECKHE U XUMHUYECKHUE
CBOICTBa (peaKUu T'UAPUPOBAHUS, TAIOTEHUPOBAHUS,
IUJpaTaliy, OKUCICHUS U NTOJIMMEpU3allii) OJIy4YeHUe U
IIPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u metundyraauen-1,3, xumudyeckoe

CTpOEHHE, CBOICTBA (peaKius NOJUMEPU3ALINN), TIPUMEHEHUE

(U1t cUHTE3a MPUPOJHOIO M CUHTETUYECKOT 0 KaydyKa U

PE3UHBI).

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH ps.
AueTuieH: cocTaB, XUMHUYECKOE CTpPOEHHUE, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (peaklMU rMIPUPOBAHNUS, TaJOr€HUPOBAHUS,
ruapaTalii TOpPEHUs), MOJy4YeHHWE M NpUMEHEHue (MCTOYHMK
BBICOKOTEMIIEPATYPHOI'0 IJIAMEHHU JJIsl CBAPKU U PE3KU METAJIOB)

ApomaTudeckue yrieBoaopoas! (apeHsl). benszon u Tomyod:
COCTaB, CTPOCHHE, PU3NUECKUE U XMMUYECKHE CBOMCTBA
(peakuuy rajJOreHupOBaHUs U HUTPOBAHUS ), OJyUYEHUE U
npuMeHeHne. TOKCHYHOCTh apeHoB (BiusiHuE OeH30J1a Ha
OpraHu3M uesioBeka). ['eHeTnyeckas cBsi3b MEXAY
YTIEBOIOPOAAMH, IPUHAIEIKAIMMHY K Pa3JIUYHBIM KJIACCaM.

[IpupoiHBIE HICTOYHUKH YIIIEBOLOPOIOB. IIprpoaHslii ra3 u
nonyTHble HepTsHbIE ra3pl. HedTh 1 e€ mpoucxoxaeHue.

CrniocoOsI nepepaboTKH He()TU: IEPETOHKA, KPEKUHT

(TepMHUUECKH, KaTaTUTHUECKUH ), Tpou3. [IpoayKThI

nepepaboTku HeTH, UX TPUMEHEHNE B IPOMBIIIIIEHHOCTH

u B ObITy. KaMeHHBIH yronb U IpoIyKThl €ro nepepadoTKu

4.2

DU3UKO-XUMHUUECKUE
CBOMCTBA
YTJIEBOJOPOOB

JIaGopartophas pabota Ne3 «CBoiicTBa yriaeBoAOPOAOBY.
TpI/IBI/IaJ'IBHafl U MCXKAyHapoaHasA HOMCHKIIaTypa, XHMHUUYCCKHEC
CBOWCTBa, CMOCOOBI TMOJMY4YeHHsS yriaeBoJopooB. [lomyueHue
STUJIEHA W H3YyYEHHE €ro CBOWCTB. MoJenupoBaHHE MOJIEKYJ H
XMMHUYECKHX MpeBpalleH’i YIJIeBOJIOpOJIOB (Ha MpHUMEpe dSTaHa,
STUJICHA, alleTUJIEHA U Jp.) U TaJOr€HONPOU3BOJHBIX

Kucaoponoconepxamme

OPraHu4YeCKHe COCIMHCHUSA

Cruprel. ®eHon

[IpenenpHble  OMHOATOMHBIE CHOUPTHI (METAaHON W JTAaHON):
CTpoeHHe, (U3MYecKHne W XHUMHYECKHE CBOMCTBa (peakiuu C
aKTUBHBIMU MeTaJUIaM!, TaJIOr€HOBOOPOAaMHU, ropeHue),
NpuMeHeHue. Bomopo/iHble CBSI3U MEXJy MOJEKYJIaMH CIHUPTOB.
®U3NOIOTMYECKOe JEUCTBUE METAaHOJa M 3TAaHOJIa HAa OpPraHU3M
YJeJIoBeKa.
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MHoOroaTtoMHble CIUPTHI (3TUICHIJIMKOIB U TIIUIIEPUH): CTPOCHUE,
¢bu3nyecKkne 1 XUMHUYECKHE CBOMCTBA (B3aMOACHCTBHUE CO
IIEJIOYHBIMHU METaJJIaMHi, Ka4eCTBEHHAs peaKiys Ha MHOIOATOMHbIE
cnupThl). OU3MONTOTHYECKOE ICUCTBUE HA OPTaHU3M YEJIOBEKa.
[IpakTrueckas padota Ne8. «Homenkmnarypa
KHCIIOPOAOCOACPKALINX OPTaHUUYECKUX COCTUHEHUN: CIIUPTHI,
heHnom.

[IpumMeHeHne TIUIEpUHA U STUIICHTITUKOIS.

®enon. CTpoeHre MOJIEKYJIbl, (PU3HUUECKUE U XUMUYECKUE CBOMCTBA
¢denona. TokcMIHOCTH (heHoIa, ero PU3NOIIOTUYECKOE ACHCTBHE HA
opranusMm uesnoseka. [Ipumenenue denona.

5.2.

AJnnerunel.
KapOoHOBBIE KHCITOTHI.
Crnoxuble 3(upbl

Anpnerunpl ¥ KeTOHBI ((popManbIeruj, aneTajgbAerujl, aueToH):
cTpoeHue, (¢u3MYecKkue M XUMHUYECKHEe CBOicTBa (peakuuu
OKHUCJIEHHS ¥  BOCCTAHOBJICHHMS, KAUeCTBEHHbIE  pEaKLUH),
IIOJIyYE€HUE U IIPUMEHEHHE.

OAHOOCHOBHBIE IpeiebHbIe KAPOOHOBBIE KUCIOTHI (MypaBbUHAs U
YKCYCHasl KHCJIOTBI): CTpO€HHE, (u3NUeckrue U XUMHUYECKHE
cBolicTBa (OOIIME CBOMCTBAa KHCJIOT, peakius 3Tepudukanum),
nojiyueHue u npumeHeHue. CreapuHOBas U OJEUMHOBAs KHCIOTHI
KaK NPEeACTaBUTEIHN BBICIINX KapOOHOBBIX KUCIOT. Mblla Kak COJU
BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEe ACHCTBHE.
[Ipaktuyeckas padora Ne9. «Homenkinatypa
KHMCJIOPOJOCOEPKAIMX OPIraHUYECKUX COEAMHEHNN: albAEeTUIbI,
KapOOHOBBIE KUCIIOTBD).

CrnoxHble 3¢QuUpbl Kak MPOU3BOAHbIE KApOOHOBBIX KHUCIIOT.
I'unponus  cnoxueix  3¢upoB. Kupsl. ['uaponus  Kupos.
[IpumeHneHue xKUpoB. buosornyeckas posib KUPOB

5.3.

VYraeBomasl

VYrneBoabl: cocTaB, Kiaccuukanus yrieBoAoB (MOHO-, IU- U
nonucaxapuasl). [mokoza —  mpocTeHIIMi  MOHOCAaxapuu:
OCOOCHHOCTH CTPOEHMSI MOJIEKYJbl, (DU3NYECKHEe U XUMHYECKHE
CBOiiCTBa TIIOKO3bI (B3amMmojeiictBue ¢ ruapokcugom meau (l1),
OKHCJICHHE aMMMayHbIM pacTBOpoM okcujpa cepebpa (D),
BOCCTAHOBJICHHE, OpOXEHHME TJIIOKO3bl), HaXOXJIEHUE B IPHUPOJIE,
IMPUMCHCHUC T'TFOKO3bI, OuoJIornyecKas POJIb B )KU3HCACATCIIBHOCTU
opranusma uenoBeka. PorocuHTe3. DPpykroza Kak H30MEP
TJIFOKO3BI.

Caxapo3za — npeacTaBUTENb WCAXapUIOB, THUAPOJIA3 Caxaposbl,
HaXO0XICHUC B IPpUPOAC U IPUMCHCHHUC.

[Tonucaxapuasl: Kpaxmall U LEJI0103a KaK IPUPOIHBIE TOJTUMEPHI.
CrpoeHue kpaxmaja W IEJUTIOJ03bI, (U3MUYECKHE U XUMHUUYECKHE
CBOMCTBA KpaxmMaia (THIpPOJIn3, KAUeCTBEHHAsl PEaKIIUs C HOJIOM)

5.4.

DOu3NKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPO0COAePKAIINAX
OpraHU4YeCKHUX
COoeIMHEHNH

ITpakTuueckas padora Nel0. «Homenkimatypa
KHCIIOPOIOCOIEPKAIINX OPTAaHMUECKUX COSAMHECHUINY.
TpI/IBI/IaJ'IBHaH U MCXKIAyHapoAaHasA HOMCHKIIATypa, XHMHUUYCCKHE
CBOWCTBa, CIOCOOBI MONYYEHUS CIUPTOB U (EHOTOB, KapOOHOBBIX
KHCJIOT M A(HPOB, AIbJIeTHAOB M KeToHOB. CocTaBlieHHE CXeM
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Ne
pa3zjiena

HauMenoBanue
pasaeJa

Coaep:xanue pasgena

peakuuid (B TOM YHCIE€ [0 NPEUIOKEHHBIM  IEMOYKaM
MIPEBPALLCHUI),  XapaKTepU3YIOUIMX  XUMHYECKHE  CBOMCTBA
KHCIIOPOIOCOIEPKAIIMX OPIraHUYECKUX COSAMHEHUN

[Ipaktnyeckas pabora Nell. «Xummueckue u (uznyeckue
CBOMCTBa KMCIOPOAOCOIEPKALINX OPTaHUUECKUX COCTUHEHUS.
[IpoBenenue, wHaOmMOIEHHE ¢ ONUCAHHUE JEMOHCTPAIIMOHHBIX
OTIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMH OJHOATOMHBIX
cnupToB (OKHCIIeHHe 3TaHosa okcuaoMm meau (1)), MHOroaroMHbIX
CIUPTOB (B3aUMOJICHCTBUE TiuIeprHa ¢ Tuapokcuaom menu (I1)),
alpJeTuoB  (OKHUCICHHE  aMMHMAa4YHBIM  pPacTBOPOM  OKCHJA
cepedpa(l) u ruapokcuaom meau (II), B3aumoelicTBre kpaxmaia ¢
110/10M), U3Y4YEHHE CBOIMCTB pacTBOPA YKCYCHOM KHCIIOTBI

A30Tc0nepmamne OPraHu4eCKHue COCINHCHUSA

AMUHBI.
AMUHOKHCIIOTBHL.
benku

AMUHBI: METHWJIAMHUH — TIPOCTEHIINNA TNPEICTABUTEb AMHHOB:
COCTaB, XHMHYECKOE CTpOeHHEe, (U3NYeCKue U XUMHUYECKUE
CBOICTBA, HAX0XKAECHUE B IPUPOJIE.

AMUHOKHCIOTBI Kak aM(OTepHble OpPraHMYeCKHE COCAMHEHMS.
dusznueckrue U XMMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpUMEpE
rnuiuHa). buonorudeckoe 3nauenne aMuHOKUCIOT. [lenTumabt.
benkun kak mnpupoaneie mnonumepsl. llepBuuHas, BTOpUYHAS |
TpeTU4YHasi CTPyKTypa OenkoB. XUMHYECKHE CBONCTBa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KaUeCTBEHHbIE

[Tpaktueckass pabora Nel2. «CBoiicTBa a30TOCOAEPIKAIIMX
OPraHNYECKUX COCTUHEHUIN.

duznyeckne W XUMHUYECKHE CBOWCTBA aMHUHOB (peakiuu C
KHCJIOTAMHA W TOPEHHUs) U aMUHOKUCIOT (Ha MpUMEpe TIUIMHA).
HabGmionenne u  omucaHue  JE€MOHCTPAIIMOHHBIX  OIBITOB:
JileHaTypalysi OelIKOB PU HarpeBaHUH, IBETHbIE pEaKuu OEJIKOB

BBICOKOMO/IEKYJISPHBIE

COCIMHCHUA

7.1

TlnacTmaccel.

[TpakTiaeckast pabora Nel3. «CuHTe3, aHAIM3 M KIACCHU(PUKAIIUS
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

OCHOBHBIE TIOHSITHA XUMHUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ:
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJIMMEpPU3alliH,
cpenHsisi MoJjekyispHas Macca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIGKYJISIPHBIX ~ COCAMHEHHM —  ToIuMepu3alus |
MTOJIMKOHICHCAIIHS.

OznakoMieHHe C oOpa3laMu TPHUPOJIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IUIACTMAcC, KaydyKOB: IIJJaCTMAcchl  (TIOJMATHIICH,
MOJIUTIPOIMJICH, MTOJIMBUHUIXIIOPU, TIOTUCTUPON); HATYpaIbHBIA U
CUHTETHYECKHE Kaydykd (OyTaJME€HOBBIM, XJIOPONPEHOBBIH U
M30MPEHOBBIN); BOJOKHA (HaTypalbHbIE (XJIOMOK, MIEPCTh, MIENK),
HCKYCCTBCHHBIC (aHeTaTHOG BOJIOKHO, BI/ICKOSa), CHUHTCTUYCCKUC
(KampoH M JIaBCaH)

KonTpoa

bHas padora Ne 3

CTpyKTypa ¥ CBOMCTBA OPraHMYECKUX BEIIECTB (10 paszenam 3-7)

8

Xumus B ObITY M IPOM3BOACTBEHHOM 1eITEJIbHOCTH YeJI0BeKa

XUMHUYECKUE

‘HpaBI/ma OKOJIOTHYCCKH HCHCCOOGPEBHOFO INOBCACHHUA B 6BITy n
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Ne HanmeHnoBanme
Coaep:xanue pasgena
pasneia pasnesa
8.1 TEXHOJIOTUU TPYAOBOM AEATENBHOCTU B LIENSAX COXPAHEHHUS CBOETO 3/I0POBbS U

B IIOBCEIHEBHOU
1 Tpo)eCCUOHAIBHOI
eI TEILHOCTH YEJIOBEKA

OKPYXAaroIllel NPUPOJHOW Cpelbl, ONACHOCTb BO3JCHUCTBUS Ha
JKUBbIE OpPraHU3Mbl OPraHUYECKUX BEIIECTB OTIENIbHBIX KJIACCOB
(yraeBogopopsl, CIHPTHI, (benonsl, XJIOpOPTaHUYECKHE
MPOU3BOJHBIC, AalbJAETUABl W Jp.), IOKa3aTellb MpeleiabHO
JIOITyCTUMOW KOHIIEHTPAIMH U €0 UCIIOIb30BAHHUE.

Ponp xumuu B obecrieyeHUHM 3KOJOTHYECKON, DHEPreTUYecKol u
NUIIEBOH 0e30MacHOCTH, PAa3BUTUU METUIMHBI, CO3aHUH HOBBIX
MaTepuaioB (B 3aBUCUMOCTH OT BHAA MNPOpecCHOHATHHON
JESITEIIbHOCTH), HOBBIX HCTOYHUKOB JSHEPruu (aIbTepHATHBHBIC
UCTOYHUKU SHepruu). [loHsATHE O HAyyHBIX METOJaxX IO3HAHUS
BEUIECTB M XuUMUYeckux peakuuid. IIpencraBnenus o6 oO0mwmx
HAYYHBIX MPUHIUIAX [POMBIIICHHOTO TMOJYYEHUS Ba)KHEHIINX
BEIIECTB (Ha MpHUMeEpax MPOHM3BOJCTBA aMMHaKa, CEPHON KHUCIIOTHI,
METaHoJIa).

XumMUsT W 3A0pOBbE  YENOBEKa:  IpaBWia  OE30MacHOTO
UCIIOJIb30BaHUsl JIEKAPCTBEHHBIX MpErnapaToB, ObITOBONH XUMHH B
MOBCEIHEBHOW KU3HU

[Tpaktuueckas pabora Nel4. «IIpumeHeHne XMMHUYECKUX BEIIECTB U
TEXHOJIOTHIl c Y4ETOM Oynymieit npo¢eCCHOHAIBHON
JESITEIILHOCTH.

Pemenne xeiic-3amad4 1Mo TeMam: NUINEBBIE IMPOIYKTHI, OCHOBBI
paloOHAIBHOTO  TMUTAHHS,  BAKHEHIIME  CTPOUTENbHbIE U
KOHCTPYKIIMOHHBIC MaTepHaIbl, CeNTbCKOXO3SHCTBEHHOE
MPOU3BOJICTBO, KpAacCKH, CTEKJIO, KepamHKa, MaTepuaibl ais
AIIEKTPOHUKH, HAHOMAaTEePHAITbI, TEKCTUIIHHBIE BOJIOKHA, NCTOYHHUKH
DHEPruM,  OpraHMYecKHue W  MHHEpPaIbHbIE  YAOOpEeHus,
JICKApCTBEHHbIE W KOCMETHYECKHE TIIperaparbl, OBITOBas XHUMWUS,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

3ammra: [lpencraBieHue pe3ynbTaTOB pEHICHUs Keic-3a1ad B
dbopMe MUHU-TOKIAAA (IOMYCKAeTCsl UCIMONIb30BaHUEe IpaduuecKux
Y TIPE3EHTAMOHHBIX MaTEPHAJIOB)

IIpoMeskyTouHasi aTTecTAlMs 0 AUCHMIIMHE (TuddepeHInpOBaHHbIHN 3a4eT)
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5.2 CTpyKTypa QM CHUIINHbBI

Pa3nens! AUCUMIIMHBL, U3y4YaeMble BO 2 CEMECTpPE

N Koaun4gecTBO YacosB
[1)
- HaumeHoBaHue pa3ieioB JI
- eKIH
pa3 Bcero 1 mnm3 | Jp
aeaa u
1 TeopeTruvyeckne 0CHOBbI XUMHH 17 8 6 3
11 OCHOBHBIE XUMUYECKHUE TIOHATHUS U 3aKOHBI, CTPOCHHE 5 1 1
' aTOMOB XHMHUYECKHUX DIIEMEHTOB
[Tepuonuueckuii 3akon u [lepuoanueckas cucrema
1.2 XUMUYECKHX deMeHToB J]. . MenaeneeBa, Ux CBS3b C 2 - 2 -
COBPEMEHHOM TEOPUEH CTPOSHUSI aTOMOB
CrpoeHue BemiecTBa U MPUPOJ1a XUMHUIECKOH CBSI3H.
1.3 MHoroo6pa3ue BenecTn 2 1 1 -
14 Knaccudukanus, 1 HOMEHKIATypa HEOPraHUIECKIX 9 1 1
' BEIIECTB
15 Tunbl XUMHUYECKUX PEaKIIHMA 2 2 - -
16 CKOpOCTh XMMHUYECKUX peaKUi. XUMUYECKOe 5 1 1
' paBHOBECHE
17 PacTtBOpBI, TEOPUS SIEKTPOIUTUUECKON TUCCOLMALIMN U 4 2 2
""" | HOHHEII 0OOMEH
KonTpoabnasi padora 1 1 1
2 Heoprannyeckas xumus 9 2 4 3
21 OU3NKO-XUMUYECKHE CBOWCTBA HEOPTAHHMYECKHIX 6 5 4
' BEIIECTB
2.2. | Unentudukanus HEOPraHMYECKHX BEIIECTB 2 - - 2
KoutpoabHnas padora 2 1 - 1
3 TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHH 4 2 2 -
31 Knaccudukanus, ctpoeHre 1 HOMEHKIATypa 4 5 2
' OpraHUYECKUX BEIIECTB
4 CBolicTBa OpraHu4ecKuX COeUHEHU 10 8 - 2
4.1 VYTeBo10poIbl U UX TPUPOAHBIE HCTOUHUKU 8 8 - -
4.2 PU3NKO-XMMHUYECKHE CBOMCTBA YII€BOA0POIOB 2 - - 2
5 Kucaoponoconepxamme oprannyeckue coeJHHEHUs! 14 6 8 -
5.1 | Couptsl. DeHon 2 2 2 -
5.2 Anpaerunsl. KapOoHOBBIE KUCTOTHI. CrosxkHbie 3GUpbI 4 2 2 -
5.3. | YrueBonasl 4 2 - -
54 OU3NKO-XUMUYECKUE CBOWCTBA KHCIOPOI0COAEPIKAIINX 4 4
" | OpraHWYeCKUX COCTMHCHHI
6 A3oTcoepKale OpraHuyeckue coeIMHeHUus 4 2 2
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AMuHBL. AMUHOKACIOTEL. beiku 4 2 2

BbicokomoniekysipHbIe COeJUHEHUSA 4 - 2

[Tnactmaccel. Kayuyku. Bomokna 2 - 2

KoutpoabsHnas padora 3 2

Xumusa B 6I>ITy Hu HpOHSBOHCTBeHHOﬁ JECATCJIbHOCTH
YeJI0BECKaA

8.1.

XMMHYeCKHe TEXHOJIOTUH B TOBCETHEBHOM 1
npo(heCCHOHATBHON JIeSITEIbHOCTH YeI0BeKa

IIpome:kyTOUHAsI aTTeCTALMS
(1u¢depeHIIPOBAHHBIN 3a4€T)

HUroro: 72 32 28

10

5.3 IlpakTHyeckue 3aHATUSA

Ne
paszjiena

Tema

KoJua-Bo
JacoB

11

Pemenne 3aganuii Ha UCITOJIBL30BaHNE XUMHUYECKONM CHMBOJIMKH W Ha3BaHHI
COEAMHEHHUI IO HOMEHKJIATYPE MEKIYHAPOAHOTO COK03a TEOPETUUECKON 1
MPUKIATHON XUMUHU U TPUBHAIBHBIX Ha3BaHUM JJIsl COCTABJICHUS XUMUYECKUX
(hopMyJT TBYXaTOMHBIX COCTMHEHUH (OKCHIIOB, CYJIb(HIOB, TUAPUIOB H T.I1.) U
JPYTrUX HEOPTaHUYECKUX COSAMHEHUN OTIENbHBIX Ki1accoB. [IpakTuueckue
3aJlaHus Ha YCTAHOBJIEHUE CBSI3H MEXIY CTPOCHHEM aTOMOB XUMHYECKHUX
3JIEMEHTOB U NIEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMUUYECKUX JJIEMEHTOB U
WX COCIMHEHUI B COOTBETCTBUH C TosiokeHneM [lepuoanueckoii cuctemsl. 1

1.2

[Tepuonnueckas cucrema xumMmuueckux aneMeHToB .M. Menzaeneesa.
®usnueckuit cMbica [lepuoguueckoro 3akona [[.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX dJIEMEHTOB, 00pa3yeMbIX
HMMH TPOCTHIX U CIIOKHBIX BEHIECTB B COOTBETCTBUHU C TTOJIOKEHUEM XUMUYECKOTO
anemeHTa B llepuoanueckoii cuctreMe. MupoBO33peHUECKOE M HAYYHOE 3HAYEHUE
[Tepuonnueckoro 3akona .M. Menaeneesa. [Ipornosst [I.11. Menneneena.
OTKpbITHE HOBBIX XMMUYECKUX 3JIEMEHTOB. Pelenne npakTuko-
OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aaHUI HA XapaKTEPUCTUKY XUMUUYECKUX
3JEMEHTOB «MeTa/unuecKue / HeMeTaLINYeCKUEe CBOMCTBA,
AIIEKTPOOTPHUIIATEIFHOCTh XUMUYECKHUX AJIEMEHTOB B COOTBETCTBHH C UX
3JEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B IEPUOIUUECKOM cUcTeME
xuMu4deckux djemenToB .M. Menaeneeray»

13

CrpoeHne BemecTBa. XHUMHUYECKas CBA3b. DBHIObl XUMHYECKOH  CBSA3U
(KOBaJ'IeHTHaSI HCIIOJIAApHad W MOJiApHas, MOHHAasd, MeTaJ'IJ'II/I‘—IeCKaSI). MexaHNU3MEBI
0o0pa3oBaHMsl KOBAJEHTHOM XWMHYECKOH CBs3u (OOMEHHBIH M JIOHOPHO-
akuenTopHselif). BomopoaHas cBs3b. BaneHTHOCTb. DNeKTpOOTPHLIATEIHHOCTS.
Crenenb okucieHus. MIoHbI: KaTHOHBI M aHUOHBI
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Ne
pa3zjiena

Tema

Koa-Bo
yacoB

14

Homenknarypa HeopraHMuecKUx BEIIEeCTB: Ha3BaHHE BEIECTBA UCXO/IS U3 UX
XUMHYECKOH (POPMYIIbI T COCTaBICHHE XUMHYECKON (POPMYIIBI HCXOIS U3
Ha3BaHuUs BemecTBa 1o MmexayHapoanon (MIOITAK) nnu tpuBuansHOM
HOMEHKJIATYpE.

Pemenne npakTuyeckux 3ajlaHuil Mo KiaccupUKaluU, HOMEHKIIAType U
XUMHUYECKUM (DOopMysIaM HEOpPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB
(yrapHslii ra3, yrieKucIiblil ra3, aMMHaK, raieHasi U3BeCTh, HeralieHas U3BecTb,
MUTHEBAS COJIA M IPYTHX): HA3bIBATh M COCTABIIATH (DOPMYIIBI XUMUYECKUX
BELIECTB, ONPECISITh MPUHAAIEKHOCTD K Kaccy. MICTOUHMKU XUMUYECKOM
nHpopmanuu (CpeacTB MaccoBOM nHpopManmu, ceTh IHTepHET U apyrue).
[Touck nHbopManuu Mo Ha3BaHUAM, HACHTU(DUKATOPAM, CTPYKTYPHBIM

dbopmytam

1.6

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUN Ha aHaIN3 (AaKTOPOB,
BIIMSAIOIINX HAa U3MEHEHUE CKOPOCTH XUMUYECKON peakiuu. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOU PEeaKIMK OT MPUCYTCTBUS KaTaanu3aTopa Ha MpuMepe
pa3oKeHus NepoKcua BOAOPOIa C MOMOIIBIO JUOKCHIa MapraHiia 1 KaTraja3bl.
Pemennie npakTHKO-OpUEHTUPOBAHHBIX 33/IaHUN Ha MpUMEHeHue npuHImna Jle-
[larenbe mist HAXOXKACHUS HAITPABJICHUSI CMEIICHUSI PABHOBECHSI XUMUYECKON
peakuuu 1 ananu3 (GakTopoB, BIUSIOMIUX HA CKOPOCTh

2.1

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKIUI C y4aCTUEM MPOCTHIX U
CJIOXKHBIX HEOPIaHUYECKHUX BEILECTB: METAJIJIOB U HEMETAJIOB; OKCHUJIOB
METaJUIOB, HEMETAJUIOB ¥ aM(OTEPHBIX AJIEMEHTOB; HEOPTAaHUYECKHX KUCIIOT,
OCHOBAaHUH M aM()OTEPHBIX THIPOKCUI0B; HEOPraHUYECKHUX COJIEH,
XapaKTEPU3YIOIUX UX CBOMCTBA. PeleHne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYECKHX 33/1aHUH Ha CBOWCTBA, COCTaB, MOJIyueHHe U Oe30macHoe
HCIOJIb30BaHNE BaXHENIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON
JEeATEIbHOCTH YEII0BEKA

3.1

Homenkiiatypa oprannueckux COeJMHEHNN OTAETbHBIX KIaCCOB (HACKHIIICHHBIE,
HEHACBIIIEHHBIE M APOMATUUYECKUE YTIEBOJOPOIbI, CIUPTHI, (EHOIIBI, AJIbIETUIBI,
KETOHBI, KapOOHOBBIE KUCTOTHI U Ap.) CocTaBlIeHNE MOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpPMYJT OpraHMYECKHUX BEIIECTB OTAEIbHBIX KIACCOB, UCIIOIb3YS
WX Ha3BaHUS MO0 CUCTEMATHYECKOM U TPUBUAILHON HOMEHKJIAType (3THIICH,
alleTUIIeH, IIUIepuH, PeHot, GopMambIaeTu, YKCyCHas KIUCIOTa, TIUIUH).

51

3ajiaHus Ha COCTABIIEHUE YPaBHEHUN XUMUYECKUX PEAKIUN C y4acTUEM
OpraHMYeCKHUX BEIIECTB HA OCHOBAHUY UX COCTaBa M CTPOCHUS

CocrapneHue cxem peakiuii (B TOM YHCIie O MPEIOKEHHBIM [IEN0YKaM
MIPEBPAIICHUI ), XapaKTEPUIYIOMNX XUMHUECKHE CBOMCTBA OPTaHUIECKUX
COCIMHEHMH OTAENBHBIX KJIACCOB, CIIOCOOBI UX TOTYUYEHUS U Ha3BaHHUE
OpPraHWYECKHUX COETMHEHH 110 TPUBUAIBHOW MIIM MEXTYHAPOIHON
CHUCTEMAaTUYECKO HOMEHKIIAType. Pelienne nmpakTHKoO-OpueHTUPOBAHHBIX
TEOPETUYECKUX 3aIaHUN HA CBOMCTBA OPTaHUYECKUX COCTMHEHUN OTIEIbHBIX
KJIacCOB.




18

Ne
pa3zjiena

Tema

Koa-Bo
yacoB

5.2

CBoiicTBa OPraHM4ECKUX COCTUMHEHUN OTACIIbHBIX KJIACCOB (TPUBUANIbHAS U
MeXIyHapoaHasi HOMEHKJIATypa, XUMHUECKHe CBOMCTBA, CIIOCOOBI MOTy4eHNUs):
KapOOHOBBIE KUCIOTHI ¥ 3(UPBI, AJIbJIETHU]IBI U KETOHBI, aMUHBI 1 aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS.

5.4

TpuBnanpHas M MeXIyHapoaHas HOMEHKJIATypa, XWMHUYECKHE CBOMCTBA,
CIOCOOBl TOJYYEHHUS CHUPTOB MU (DEHOJOB, KapOOHOBBIX KHUCIOT U 3(UPOB,
alpleruioB M KeroHoB. CocTaBlieHHME CXE€M peakuuil (B TOM ducie 1o
[IPEIIOKEHHBIM LIEMIOYKAM IPEBPALLEHUI), XapaKTEPU3YIOIIUX XUMUYECKUE
CBOWCTBA KMCIOPOJOCOAEPKAILUX OPTAHNYECKUX COEIUMHEHHUH

[Ipaktuyeckas pabora Ne9. «Xumuueckue u  (PU3MUECKHE CBOICTBa
KHUCJIOPOAOCOAEPKALINX OPTaHUUECKUX COCTUHEHUS.

[IpoBenenue, HaOMIOACHNE U OMIMCAHUE IEMOHCTPAIIMOHHBIX OTIBITOB: TOPEHHUE
CIHMPTOB, KAUECTBEHHbIE PEAKIIMH OJTHOATOMHBIX CIIUPTOB (OKUCIIEHHE ITaHOJIA
okcuaoM menu (I11)), MHOroaTOMHBIX CIMPTOB (B3aUMOJICHCTBUE TIIULIEPUHA C
ruspokcuaoM meau (1)), anpaeruaoB (OKUCIeHHE aMMUauHbIM PaCTBOPOM
okcuaa cepedpa(l) u runpoxcunom menu (1), B3aumoeiicTBue Kkpaxmana ¢
H0J10M), U3y4YEHHUE CBOMCTB pacTBOpPa YKCYCHOM KHCIIOTHI

6.1

du3ndecKue ¥ XUMUYECKHE CBOMCTBA AMUHOB (PEaKIUU C KUCIIOTAMHU M TOPSHUS )
1 aMUHOKHCIIOT (Ha mpuMepe rmnuHa). HabnroaeHne u onvcanue
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpaIys OCIKOB IMPU HArPEBaHUH, IIBETHBIC
peakiuu OeIKOoB

7.1

OcCHOBHbBIE TOHATHS XMMHMHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPU3aLINH, CPEIHSS MOJIEKYJISIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHHH —
MOJINMEPU3ALS U ITOJIMKOHICHCAIIHSL.

O3HakoMJIeHHEe ¢ 00pa3laMy PUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMAcC, Kay4yKOB: IUIACTMACCHI (TIOJIMATHIIEH, TOJUIPONUIIEH,
MOJMBUHUIIXJIOPH]I, TOJIUCTUPOI); HATYPAJIbHBIN U CHHTETHUECKUE KaydyKU
(OyTaznneHOBBIN, XJIOPONPEHOBBIA U N30MPEHOBBIN ); BOJIOKHA (HaTypajbHbIE
(XJI0MOK, MIepCTh, MIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO03a),
CHUHTETHYECKHUE (KalpoH U JIaBCaH)

8.1

[Torck n aHaIU3 KEMCOB O MPUMEHEHUU XMMHUYECKUX BEIIECTB U TEXHOJIOTUH C
ydeToM Oynyiiel mpodecCHOHATBHOMN eSATENbHOCTH 10 TeMaM: BaKHEHIIIHe
CTPOUTENBHBIE MAaTEPUAJIbI, KOHCTPYKIIMOHHBIE MAaTE€pUAIIbI, KPACKH, CTEKIIO,
KepaMHKa, MaTepHUaJIbl JIs1 3J1€KTPOHUKH, HAHOMATEPHUAJIbl, TEKCTUIIbHBIE
BOJIOKHA, ICTOYHUKH YHEPTUH, OPraHUYECKHUE U MUHEPAIbHBIC yI00pEeHMUS,
JIEeKapCTBEHHBIE BEIIECTBA, ObITOBast XuMus. 3amuTa: [Ipeacrapnenue
PEe3yIBTATOB PEIICHUs KEHCOB B (hOpMe MHUHH-IO0KIIA/IA C TIPEe3eHTAIuen

Hroro:

28
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5.4 JlaGopaTopHble 3aHATHSA

Ne Tema Kou-Bo
pasjaena 4acoB

[Ipurorosinenue pacTBOPOB 3aJaHHON MacCOBOM J10JI€M paCTBOPEHHOTO
BEIIECTBA, IPOBEACHUE peaKuii HOHHOTO 0OMEHa, ONpeAeIeHUE CPeIbl

17 PacTBOPOB BEILECTB C IOMOILBIO YHUBEPCAIILHOTO UHUKATOpa (Kucas, 3
HelTpasibHas, 1iesoyHast). 3alaHusl Ha COCTaBJIEHUE HOHHBIX PEaKLUH.
Pemenue npakTuKo-OpuEHTUPOBAHHBIX PACUETHBIX 3aJjaHUIl Ha PacTBOPBI,
UCIOJIb3yeMble B OBITOBOW U MPOU3BOJCTBEHHON JAEATEIbHOCTH YEJI0BEKa
«MnerTnukanus HeOPraHMIEeCKUX BEIIECTBY. Pelenne sKcrepuMeHTalbHbBIX
3aJa4 10 XUMHUYECKMM CBOMCTBAM METAJUIOB M  HEMETAUIOB, 11O

29 pacno3HaBaHUIO U IOJYYEHHUIO COEIMHEHUN METaJJIoOB M HEMETaJUIOB. 3
WnenTudukanuss HEOPraHMUECKUX BEIIECTB C HCHOJIb30BaHMEM HX (PU3HKO-
XUMHUYECKUX CBOMCTB, XaPAaKTEPHBIX Ka4eCTBEHHBIX peakuuil. KauecTBeHHbIE
peakiuu Ha cyibhaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI
TpuBnanpHas W MeXAyHapogHas HOMEHKJIATypa, XUMHYECKHE CBOMICTBaA,
CIOCOOBI TOJTyYeHHs yriaeBoAopoaoB. [lomyueHune sTuieHa W HM3Y4YEHHE €ro

4.2 CBOMCTB. MonenupoBaHue MOJEKYJl M  XUMUYECKHMX  IIPEBpaLICHUN 4
YIJIEBOJIOPOZIOB (HAa TIpUMEpe »dTaHa, OTWICHA, aleTWieHa U Jp.) Hu
raJIOr€HONPON3BOAHBIX
Hroro: 10

6 YueOHO-MeTOaMYECKOE 00ecIeYeHre U CIUIIIHHbI
6.1 Pexomenayemasi iureparypa

6.1.1 OcHoBHasi IMTEPATYpPA

1. Xumus: yueOHUK 1uist cpenHero npodeccuonansHoro oopaszosanus / 10. A. JleGenes, I'. H.
®danees, A. M. T'onybes, B. H. lllanoBan; mox obmeii penakiueii I'. H. ®ageeBa. — 3-e usm., nepepad. u
nor. — Mocksa: M3narensctBo Opaiit, 2026. — 445 ¢. — (IlpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-21210-5. — TexkcT: anekTpoHHbIi // OOpa3oBarenbHas miatdopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/584524

6.1.2 JlonosiHMTEIbLHAA JIUTEPATYypa

1. Audunorenosa, M. B. Xumus: y4eOHUK M NPaKTUKYM Uil CPEeJHEro MpodhecCHOHAIbHOTO
obpa3zoBanus / 1. B. Audunorenosa, A. B. baokos, B. A. [TonikoB. — 2-e u3n., ucrp. u gon. — MockBa:
WznarensctBo FOpaiit, 2026. — 291 c¢. — (IIpodeccronansnoe obpazosanue). — ISBN 978-5-534-
11719-6. — Tekct: omektponnbii // OOpasoBarenpHas 1uiargopma IFOpaiir [caiit]. — URL:
https://urait.ru/bcode/585046

2. Pocun, U. B. Xumus: yaeOHHUK U MPAKTHKYM JUIS CPETHETO MPo(ecCHOHATBHOTO 00pa3oBaHUS
/ U. B. Pocumn, JI. JI. Tomuna, C. H. ConoBreB. — Mocksa: U3znatensctBo FOpaiit, 2026. — 328 ¢. —
(ITpodeccronansHoe obOpazoBanme). — ISBN 978-5-534-02484-5. — TekcT: »meKTpoHHBIA //
OopazoBarenbHas miargopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/583879
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6.1.3 UnTepHeT-pecypchl
1. HartmonanpHas snexkTponHas oubnunorexa (HOB)
2. O6pazoBarenpHas miatdopma FOpaiit (CI1O)

6.2 IIporpammHoe oOecnedeHue, nmpodeccuoHabHblie 0a3bl JAHHBLIX U MHPOPMALMOHHBbIE
CIPABOYHbIE CHCTEMbI COBPeMEHHbIX HH()OPMALMOHHBIX TEXHOJIOTHI

Tun nporpaMMHoOro

HaumeHoBaHue CxeMa JTMIIEH3UPOBAHMS, PEKUM J0CTYyNA
ol0ecrnieyeHust

Oo6pazoBatenbHas ymneH3us ot 26.06.2025 r. Ha 3

PEJ] OC roja st 250 pabounx MECT B paMKax COTJIAIICHUS
Oneparmonnas cucrtema | «CeprudurupoBannas» | o corpyaaudectBe ¢ OO0 «Pexg Codt» Ne 305/06-
(nns pabouux cranuuii) | 22V ot 28.06.2022 r.

AnbTepHaTUBHAs

peanm3arys cpeapl
ucnionaeHus nporpamm | WINE
Microsoft Windows mist
OC Hna 6a3ze sapa Linux

Cso0Ooganoe I10,
https://wiki.winehg.org/Licensing

H [ i Ceo6oaHoe I10,
Dot Hibreoffice https:/libreoffice.org/download/license/
Chromium Cso6oaxoe 110,

https://www.chromium.org/Home/

I/IHTepHeT-6pay3ep Bbecmarnoe I1O

#upexc.bpaysep https://yandex.ru/legal/browser agreement/

CsooOomgnoe 110,

Menuanponrpeisaress VLC https://www.videolan.org/legal.html

KommekT 17151 06pa3oBaTeNbHbIX YUPEKIASHUN 1O
Koncynperant [Lmroc norosopy Ne 337/12 ot 04.10.2012 r., ceteBoii
JOCTYTI

WNupopmaninoHHo-
IIpaBoOBasl cUCTEMA

7 MaTtepuanbHO-TeXHHYeCKoe o0ecrevyeHue AU CHUIIINHBI

Kabuner u naboparopusi XMMHU. AyAWTOpHas JOCKa, yuyeOHas MeOenb (CTOJNbl y4YeHUYECKue,
CTYyJIbSl YYEHHUYECKHE), HAIJsIHble Mocobus. MynbruMmenuitHoe oOopynoBaHue (HOYTOYK, MPOEKTOP
NEPEeHOCHOM, 3KpaH nepeHocHok ). JlaboparopHoe 00opy10BaHuE.

[Tomernenue 17151 cCaMOCTOSATEIBLHOM paboThl 00yUaromuxcs. AyIuTopHas 10cKa, yueOoHas me0enpb
(cTonmbpl y4eHHWYECKHE, CTYJbsl yueHHuYeckue). MynbTumenuitHoe o0opynoBaHue (IIPOEKTOP, 3KpaH,
HOYTOYK C BBIXOJIOM B ceTh VHTepHeT), obecrneunBaroiiee AOCTYI B 3JIEKTPOHHYIO MH(POPMAIMOHHO-
00pa30BaTeNbHYIO Cpely HHCTUTYTA.
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